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HNPEAUCJIIOBHUE

Dkonoruyeckue mpoodsembl B Havane XXI croneTus craim oqHUMHU
13 caMbIX ocTpermux. Heocropum ToT (hakT, 4to Bce Oosiee MHTEHCUBHO
MOTPEOIsIsSL TPUPOIHBIE PECYPCHI C TIOMOIIIBIO KOJIOCCATLHO BO3pACTar0-
IMX TI0 CBOCH MOIIN TEXHHUYECKHUX CPEJICTB, YEJIOBEUSCTBO HEU3MEPUMO
VIYUIIUIO YCIIOBHS Pa3BUTHS CBOCH IIUBUIIM3AIMKM M CBOETO POCTA KaK
Ouorormyeckoro Buaa. BMemarenbeTBo uenoBeka Bo Bee chepbl mpupo-
JIbI BBI3BIBACT PE3KOE YXY/IIICHHE COCTOSTHHUS SKOJIOTHIECKUX CHCTEM, He-
PEeIKO Jlaxke THOeh YHUKAILHBIX TIPUPOIHBIX KOMILIEKCOB, COKPAIIICHHE
Y VICYE€3HOBEHHE TOMYJISIIINIA OTICIBHBIX BHIOB PACTCHUH U KUBOTHBIX,
OTACHOCTh HEOOPATUMBIX M3MEHEHHH B CTPYKTYypax reorpaduueckux
cdep, KOTopble MOTYT IMPUBECTH K HEMPOTHOZUPYEMbIM OTPHIIATETBHBIM
MocneACTBUsIM. Bpemst CTUXHIHOTO, O€30TIISI/THOTO UCTIONTB30BaHMUS TPH-
POIHBIX PeCypcoB yrke mponwio. [Iprpononons30Banue T0HKHO OCYIIe-
CTBJIATBCS MCKJIFOUMTEIILHO HA HAyYHOW OCHOBE, C YYETOM BCEX CIIOXK-
HBIX TIPOIIECCOB, MIPOUCXOIAIINX B OKPYKAIOIIEH cperie.

B pemennn 5koorn4eckux mpoosieM BeJIMKa PoJib MOATOTOBKHU KO-
JIOTHYECKUX KaJIPOB, DKOJIOTMYECKOr0 00pa30BaHus U BOCIIUTAHHS HACE-
JICHUSI CTPaHBI.

N3nanue yueOHMKA 110 OMOIOTUYECKOM 3KOJIOTHH BBI3BAHO HEOOXO-
JIMMOCTBIO YIIOBJIETBOPUTH B HEM MOTPEOHOCTH BBICIIHX YYEOHBIX 3aBe-
JICHUH TIPU TTOAITOTOBKE CTYJICHTOB TI0 SKOJIOTHUYECKHUM CITEIIUATTEHOCTSIM.
Beimenmue B ocnenHue rofpl YaeOHUKH U y4eOHbIe TTOCOOUs oTede-
CTBEHHBIX M 3apyOEKHBIX aBTOPOB B OOJIBIIIUHCTBE CBOEM TOCBSIICHBI
YaCTHBIM BOIPOCAaM OMOJIOTMIECKOM IKOJIIOTHH, HE TTOTHOCTBIO COOTBET-
CTBYIOT y4eOHOU MpOrpamMMe, He OTPAKAKOT BCEX €€ BOIPOCOB.

B OGnonornieckol SK0JIOTHH, TEOPETHUYSCKH 0000IIAFOIIEH JUCIHII-
JIMHE, OTPacivd HayKh 00 OOIIMX 3aKOHOMEPHOCTSIX B3aMMOOTHOIICHUIA
OPraHW3MOB U CPEJIbl, U3JIAratoTCs TJIaBHBIC TTOJIOXKEHUSI COBPEMEHHOMN
9KOJIOTHH, CTPOCHKE U 3BOIOLHS OHOC]EpBI, pOJib )KHUBOTO BEIIECTBA B
ounocdepe, paccMaTpUBAIOTCS OCHOBHBIE CPEZIbl JKU3HH U aJialTalii K
HUM OPraHM3MOB, SKOJIOTUH 0COOEH, OMYJISIIHNIA, COOOIIECTB M AKOCHC-
TEM, JIaeTCsl KOHIEMIIUS HOOC(EPhI, OTPAKAIOTCS SKOJIOTHUECKUE TTPO-
OJ1IeMBbI COBPEMEHHOCTH | ITyTH WX pelieHus. TeopeTnueckuii Marepuan
MOAKPETIISIETCS PAKTUIECKUMHU 3aJIaHUSIMU, 00JIeT4atoIiMH OCBOSHHE
M3y9aeMoro mMarepuara.

[Tpu noxroroBke yueOHMKA IIMPOKO UCTIONB30BaHbI MaTepHaIbl yueo-
HHUKOB 1 yueOHBIX TIOCOOMI 0TEUEeCTBEHHBIX M 3apyOe)KHBIX aBTOPOB. Bcem
WM BBIpaXKaeTcs TIIyOOKasi 0J1arofapHoCTb.



1. BBEAEHUE: ITIPEAMET 3KOJOI'MU

1.1. KpaTkas ucTopusi 3K0JOIruu

CIIOBO «3KOJIOTHs» 00pa30BaHO OT TPeueckoro «oikosy, 4to 03-
HavaeT JoM (KUiMIIe, MecTooouTanue, yoexumie) u «logos» — Ha-
yka. B OykBaJIbHOM CMBICIIE 3KOJIOTHSI — 3TO Hayka 00 opraHu3max
«y cebs noma». Hayka, B koTopoii 0c000€ BHUMaHHE YIEIAETCS «CO-
BOKYITHOCTH WJIM XapaKTepy CBs3ei MeX1y OpraHu3MaMH U OKpYyxKa-
fo1el cpenoit». B HacTosiee BpeMs OOJBITMHCTBO HCCleoBaTeNei
CUHUTAET, YTO 9K0JI02UA — ITO HayKa, U3y4arolasi OTHOIIEHHUS KUBBIX
OpraHU3MOB MEXJTy COOOH M OKpYIKaIOIIEH Cpelloi, WM HayKa, U3y-
Yarolas yCJIOBHsl CYLIECTBOBAHHS KUBBIX OPraHU3MOB, B3aUMOCBSI3U
MEXIy CpPeoi, B KOTOPO OHU OOWTAFOT.

Dkosorus npuolpesna MpaKTUYECKU MHTEpeC elle Ha 3ape pas-
BUTHSI YeJIOBeUeCTBA. B MpUMHUTHBHOM OOIIECTBE Ka)K/Iblii MHIHBH-
JIyM Ui TOTO, YTOOBI BBIKHUTb, JOJKEH ObUI UMETh OIpEeeIeHHbIE
3HaHUS 00 OKpPY’KaIOUIEH ero cpee, O CUiIax MPUpPOJIbl, PACTEHUSIX U
KUBOTHBIX. MOXKHO yTBEP)KIaTh, YTO LIUBUIM3ALMS BO3HUKIIA TOTAA,
KOIJla YeJIOBEK HayuuJICsl MCII0JIb30BaTh OIFOHb M JIpYI'He CpeicTBa U
Opynusi, MO3BOJISIFOIIME My U3MEHSTh Cpely cBoero oouranus. Kak u
Jpyrue 00JacTv 3HaHHs, YKOJIOTUS pa3BUBajIach HEMPEPHIBHO, HO HE-
paBHOMEPHO Ha MPOTHKEHUH UCTOPUM yesoBedecTra. [1o momeammm
JI0 HaC OpPYJUSIM OXOThl, HACKAJIbHBIM PUCYHKaM O CIOC00ax KYJIbTH-
BHUPOBaHHUsI PACTEHUH, JOBa )KMBOTHBIX, 00psAaM JIIO/IM €llle Ha 3ape
CTaHOBJIEHUS Y€JIOBEYECTBA UMEIH OT/EIbHbIE MPEICTaBICHHS O MO-
BaJIKaX )KUBOTHBIX, 00pa3e NX )KU3HH, O CPOKax cOOpa paCTeHUM, yroT-
pebIsieMbIX [T UX HYK[, 0 MECTaX MPOU3pacTaHusl paCTEHH, O CIo-
co0ax BeIpalIMBaHMs U yXo/a 3a HUMHU. HekoTopelie cBeneHus nomoo-
HOTO pOZia HAXOJUM B COXPAHUBIIMXCS MaMATHUKAX JPEBHEETUIIETC-
KOW, MHJIUHUCKON, THOETCKOU KYJIBTYD.

[Terpormuder B Oyxre Caran-3aba — MOMJTMHHAS KeMUYYKHHA
IpeBHEH KynbTypbl HapoaoB Cubupu (puc. 1.1).

Eruntsne eme 3a 4000 net 10 Hamie 3pbl COCTaBUIIA OMUCAHUE
npuMeHsieMbIX B Erunre nekapcTBeHHBIX pacTeHui — nogobue dap-
Moxkored. OHO U3 JOLIEANINX 10 HAC CBUAETEILCTB — nanupyc le-
opra D0epca, Ha3BaHHBIN B UECTh €ro NepBOOTKpbIBaTENS (pUc. 1.2).

DJIeMEHTBI 3KOJIOTUM UMEIOT MECTO B ATIMUECKUX MPOU3BE/ICHUSIX
u nereqjaax. Hanpumep, B ipeBHEMHAMNHCKUX cKazaHUsAX «Maxabxa-
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PucyHok 1.1 — lMetpornudbl B 6yxTte CaraH-3aba — yHUKanbHoe
fAIBNEeHue cpeamn BceX APYrmx HackanbHbIX U3obpaxeHuin Cuéupu
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PucyHok 1.2 — Manupyc Neopra 36epca
(Ernvner, 1570 r. o H.3.)




pata» (VI—II BB. 110 H. 3.) marOTCs CBEjIE-
HUSL O TTOBaJIKax U 00pase KU3HU 0KoJ0 50
BHJIOB JKUBOTHBIX, COOOIIAETCs 00 U3MEHE-
HUSIX YMCIIEHHOCTH HEKOTOpBIX M3 HUX. B
PYKOIIMCHBIX KHUrax BaBuiioHuu ecTh onm-
caHus cnoco0oB 00PaOOTKH 3EMIIH, YKa3bl-
BaeTCs BpeMsl M0CeBa KyJIbTypHBIX pacTe-
HU, NEePEeYNCISIOTCS NTHLIBI U )KUBOTHbBIE
BpeJlHbIE g 3emuienenus. B kuTaiickux
xponukax [V—II BB. 10 H. 3. onuCHIBaIOT-
Csl YCIOBHUS NpPOU3PACTAHUS PATUUHBIX
COPTOB KYJBTYPHBIX PAaCTCHHUH.

B Tpynax y4eHbIX aHTUYHOTO MUpa —
I'epaknuta (530-470 no H. 3.), ['unnokpa-

Fepaknut Adhecckum

Ta (0k.460-0k.370 10 H. 3.), Apuctotens (384-322 1o H. 3.) u aAp. —
ObUTH cIeNaHbl JabHEeHIne 0000IIEeH s IKOIOTHIECKHUX (DAaKTOB.
ApHCTOTENh BCECTOPOHHUH MbIcuTenb JlpeBHel [ peruu, Boija-
IOIIMICS UCCIIe0BATENb IPUPO/BI TEX BpeMeH. M BrepBbie ObLIM
0000111eHBI OMONIOTHMYECKUE 3HAHUS, HAKOIICHHBIE YEJIOBEUECTBOM,
pa3paboTaHa cucTeMaTHKa KMBOTHOTO Mupa. OH pa3fenui BCeX JKu-
BBIX CYILECTB Ha J[BE IPYMIIbL: dKHUBOTHBIX C KPOBBIO U OECKPOBHBIX (B
HACTOSILIEEe BPEMsl 3TO O3BOHOUHbIE U OECIIO3BOHOYHBIE).
Apucrorens B cBoel «lcTopun ®KHUBOTHBIX» ommcan 6osee 500
BUJIOB M3BECTHBIX €MY KMBOTHBIX, pacckaszaj o0 ux moBeneHUH. Tak
HAYMHAJICS nepavlii 2man Pa3BUTHs HAYKH — HaKOIUIeHHe (pakThuec-
KO0 MaTepuaia v NepBbIi OMbBIT €ro CUCTeMaTU3aluu. Y YeHuK Apu-

ApuctoTtenb

crotens, «Orer 0orannkm» Teodpact Dpe-
3uiickuit (372-287 1o H. 3.) onwcal BiIUs-
HHE MOYBBI U KJIMMaTa Ha CTPYKTYpy pac-
TEeHUH, HaOlllogaeMoe UM Ha OTPOMHBIX
npocrpancTBax JpesHero CpeauzeMHOMO-
pbsi. B cBOoMX paboTax oH BHEpBBIE Mpea-
JIOKWJT Pa3eIUTh MOKPBITOCEMEHHBIE pa-
CTEHHSI HA OCHOBHBIC KM3HEHHBIC (DOPMBI:
JepEBbs, KyCTAPHUKH, MOIYKYCTapHUKH,
TpaBbl. K 3TOMy mepuoay OTHOCHUTCS 3Ha-
menutas «EcrectBennas ucropus» [lnu-
Hus Crapiero (23-79 H. 2.).

B cpennue Beka nHTEpEC K U3yUSHUIO
MPUPOJIBI 0CIa0EBALT, 3aMEHSISICh TOCIIO-



CTBOM CXOJACTHKH U OorocioBueM. CBs3b CTPOECHUS OPTaHU3MOB C
YCIOBUSMH CpPeZibl TOJIKOBAJIACh KaK BOILIOLIEHUE Boau Oora. Jlronei
CKHATAJTM Ha KOCTPax HE TOJBKO 3a MIEH Pa3BUTHS TPUPOIBI, HO H 32
YTEHUE KHUT JpeBHUX Quiiocodos. B 3ToT nepuon, 3aTsHyBLIMICS Ha
eJI0€ ThICSAYENIETHE, TOJILKO EAMHUYHBIE TPY/bl COAEPKaT (PaKThl Ha-
YUYHOT'0 3HaueHHs1. boIbIIMHCTBO CBEICHNUH 3TOTr0 MepHoia UMEIOT MPH-
KJIa/IHOM XapakTep, ONUparoTcs Ha onucaHue neneOHbx Tpas (Pasec,
850-923; Asunienna, 980-1037), KynbTUBUPYEMBIX PACTEHUN U KH-
BOTHBIX, Ha 3HAKOMCTBO C Tpupozoi faynekux crpan (Mapko [loo,
XIII B., Adanacuit Hukutun, XV B.).

HauanoM HOBBIX BESHUH B HayKe B IE€PHOA MO3AHETO CPEIHEBE-
KOBBSI SIBISIFOTCS TpyAbl Anboepra Bennkoro (Ansbept ¢pon bombmi-
Tear, ok.1193-1280). B cBoux KHUrax o pacTeHHUsIX OH MpHIaeT 00Jb-
10€ 3HaYeHNE YCIOBUSAM UX MECTOOOUTAHMS, TE ITOMUMO MTOYBBI BaXK-
HO€ MECTO YNEeNSeT «COJHEYHOMY TEeIly», paccMaTpuBas MPUYUHbBI
«BMIMHETO CHA» y PACTEHHIi; Pa3MHOKEHHUE W POCT OPraHU3MOB CTa-
BUT B HEPA3PbIBHYIO CBSA3b C UX MUTAHUEM.

KpymHbIMU cBOZlaMH CpPETHEBEKOBBIX 3HAHUHM O KUBOW TPUPOJIE
ABJISLIIOCH MHOTOTOMHOE «3epKajio npupoas» BeHcena ne bose
(XIII B.), «IToyuenne Bnagumupa Monomaxa» (XI B.), xoqusmue B
cnuckax Ha Pycu, «O noydeHusx 1 CXOCTBaX BELIEH» TOMUHUKAHC-
koro moHaxa Moanna Cuenckoro (Hagano XIV B.).

['eorpaduueckue OTKpBITUS B 3110Xy BO3poskieHHs, KOTOHU3AITUS
HOBBIX CTpaH SIBWINCH TOTYKOM K Pa3BUTHIO OMOJIOTMYECKUX HAYK.
Haxonnenue u onucanue GpakTH4ecKoro Marepuana — XapakTepHas
yepTa ecTeCTBO3HaHUs 3Toro nepuoaa. OHaKo, HECMOTPs Ha TO, YTO
B CYXKJICHHSIX O PUPOJIE FOCMOACTBOBAIN MeTa(hU3NIECKHE MPECTaB-
JIeHUs, B TPY/AaX MHOTUX €CTECTBOUCIBITATEIEH UMENIN MECTO SIBHBIE
CBUJIETEIILCTBA IKOJOTMYECKUX 3HaHUH. OHHM BBIPAXKAINCh B HAKOII-
JeHuH (PAaKTOB O pa3HOOOPA3UH KHUBBIX OPraHU3MOB, UX paclpocTpa-
HEHHH, B BBISIBICHUH OCOOCHHOCTEH CTPOEHHUSI PaCTEHUH M JKUBOT-
HBIX, )KUBYLIMX B YCIOBHUAX TOM WM MHOU cpepl. [lepBrie cuctema-
tuku — A. Lesansnun (1519-1603), 1. Peit (1623-1705), XK. Typue-
dop (1656-1708) yTBepKIanu, 4T0 CyIIEeCTBYET 3aBUCHMOCTh pacTe-
HUM OT YCIIOBUI U MECT UX NPOU3pacTaHus UM Bo3leibiBaHus. CBe-
JICHUSI O TIOBEJICHHUH, TTOBAIKaX, 00pa3e KU3HU )KUBOTHBIX, COIIPOBOXK-
JIaBILIME OMMCAHUE UX CTPOEHMs, Ha3bIBAIHU «UCTOPHUEN» KHU3HU KH-
BOTHBIX. M3BecTHBIN aHrmuiickuii XuMuk P. Boitns (1627-1691) siBns-
€TCsl EPBBIM YUEHBIM, OCYLIECTBUBLIMM 3KOJIOTMYECKUN IKCHEPHU-



MeHT. OH omyOJIMKOBal pe3yJabTaThl
CPaBHUTEIBHOIO U3YyUYEHUS BIUSHUSA
HU3KOTO aTMOC(EepHOro naBieHHS Ha
pas3InYHbIX )KMBOTHBIX.

B XVII B. ®. Penu skcnepumeH-
TaJbHO JI0Ka3aJ HEBO3MOXKHOCTb CaMo-
3apOXKIECHHS CKOJIBKO-HUOYAb CIOKHBIX
JKUBOTHBIX.

Kapn JIunneii (1707-1778) 6onbinoe
3HaYeHHe TPUJIaBall U3YUCHHUIO B3auUM-
HBIX OTHOILIEHUH €CTECTBEHHBIX Tell, Ha
KOTOPBIX OCHOBBIBAETCSI PABHOBECHE B
npupone. OH cpaBHMBaAJ NPUPOIY C Ue-
JI0BEYECKOW OOLTMHOM, JKUBYIIEH 110 OTI-
peleIEHHBIM 3aKOHAM.

K. JIunneit B kxuure «Cuctemsl npuponab» (1735 r.) o6ocHoBan
CHCTEMY CONOAYMHEHHBIX HOMEHKJIAaTypPHBIX KaTeropuii (Kiacc, ceMei-
CTBO, TOPSIJIOK, POJl, BUJ1), BBEJl ABOWHOE HAa3BAaHUE PACTCHUU W JKU-
BOTHBIX, BKJIFOUaBILIEE POAOBOE M BUAOBOE Ha3BaHMs, ONHMCAI HOBbBIE
BUJIbI PACTEHUN U KUBOTHBIX.

B XVII—XVIII BB. B paboTax, NOCBSIIEHHLIX OTACIBHBIM IPyIIam
JKUBBIX OPraHU3MOB, SKOJIOTMYECKUE CBEAECHHS 3a4aCTy0 COCTaBIISIM 3Ha-
YUTENILHYIO YacTh, HAPUMED, B Tpynax A. PeoMiopa o KHM3HH HaceKo-
MbIx (1734), JI. Tpambne o rumpax u minankax (1744), a Taxoke B onuica-
HUSIX HATypaJicTaMu My TeniecTBuid. AHTOHH BaH JleBenryk (1632-1723),
Oornee M3BECTHBIN KaK OJMH M3 MEPBbIX MUKPOCKOMMCTOB, ObLT MHUOHE-
POM B M3YYE€HHUH NUILIEBLIX LIETIeH U pery-
JSILIMM YUCTIEHHOCTH oprann3moB. I1o co-
YMHEHUSM aHITIAKCKOro yueHoro P. bpan-
JIM BUJHO, YTO OH UMEJI YETKOE TIpe/ICTaB-
JieHre 0 OMOJIOTHYECKO MPOIYKTUBHOC-
Ti. Ha ocHOBaHMM IyTelecTBUil 1O He-
u3BenaHHbIM Kpasim Poccun B XVIII B.
C.I1. KpamennnnukosbiM, Y. U. Jlenexu-
HbM, [1.C. TTanmacom u Apyrumu pyccku-
MU reorpadaMu ¥ HaTypaJuCTaMH YKa3bl-
BAJIOCh HAa B3aMMOCBSI3aHHbIE M3MEHEHUS
KJIMMaTa, >KUBOTHOTO U PACTUTEILHOTO
MHUpPa B Pa3JIMYHBIX YACTAX OOLIMPHOMN
cTpaHbl. B cBOeM KaluTalbHOM Tpyae

Kapn JluHHen

C.IN. KpaweHnHHnKOB



MN.C. Nannac

MHOTHE JyMaloT, YTO BCE, KaK MbI BUINUM, CHa-
Yaja cO3JaHO TBOPLIOM...». MI3MeHeHus B He-
KMBOHM MPHUPOJE OH paccMaTpuBal Kak He-
MOCPEICTBEHHYIO MPUYMHY U3MEHEHUH pa-
CTHUTEJIBHOTO U )HUBOTHOTO Mupa. [1o ocran-
KaM BbIMEpIINUX (POpM )KMBOTHBIX (MOJLITIOC-
KOB M HAaCEKOMBIX) OH CYIWJ 00 yCIIOBHSX
UX CYyLIECTBOBaHUs B MPOLLIOM. BiusHui0

A.T. BonotoB

«3oorpadus» I1.C. [Tannac mompodHO
ornucan oopa3 xxu3Hu 151 Buma miexo-
nuTaromx 1 425 BUIOB NTHULl U TaKUeE
OMOJIOTMYECKHE SIBIICHMS, KAK MUTPALTUH,
CIISTYKA, B3aMMOOTHOIIICHUS POJCTBEH-
peix BuaoB U T. A. II.C.Ilammaca, 1o
onpenenenuto b.E. Paiikosa (1947), Mmox-
HO CYHUTATh «OJIHHUM M3 OCHOBATEIEH KO-
JIOTHH JKUBOTHBIX». Mien BIUsSHUN Cpe-
IIbl Ha OpraHu3M BbIcKazbBasl M.B. Jlo-
MoHocoB (1711-1765). B Tpakrare «O
CIOSIX 3EM-
HbIX» (1763)
M. B. Jlomo-
HOCOB IHCAaI:
«...HaTMpacHO

M.B.JllomoHocoB

cpensl  Ha
OpraHu3M MHOTO BHUMaHHMS YAEISI
yueHblii-arpoHom  A.T. bonoros
(1738—1833). Ha ocHoBaHuuM HaOII0-
JICHHIA OH pa3paboTa MpuemMbl BO3AEH-
CTBHSI HA MOJIOZIbIE pacTeHHs s0JIOHH,
OTIPEICTUII POJIb MUHEPATBHBIX COJIEH
B J)KM3HU PACTEHUH, cO34al OJIHY M3
NepBbIX KJaccupuKauuii MecToobura-
HUI, 3aTPOHYIT BOIPOCHI B3aUMOOTHO-
LIEHUI MEXIy OpraHu3Mam.

Bo Bropoii nonosune X VIII B. mpo-
OneMa BIMSHUS BHEIIHUX YCIOBUH Ha-
nia oTpakeHue B paborax (paHIry3c-
koro ectectBoucnbiTarens XK. broddo-
Ha (1707—1788). On obparui BHUMa-
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XK.-IN.J. BrochdoH

HHE, YTO Ha Pa3HBIX MAaTePUKaX JKUBYT
MpeICTABUTENIN OJHUX M TE€X Ke& WU
OJIM3KKX POJIOB U OTPSIJIOB, OJTHAKO TIPE/I-
CTaBJICHHbIE pa3HBIMU BUJaMu. B xHure
«O nereneparuu XuBOTHBIX» K. Brod-
(hoH OOBACHST 5TH W3MEHEHUS] TpeMs
MIPUYMHAMU: TEMIIEpaTypou KiiumMara, Ka-
YECTBOM MHILU U THETOM MOPabOIEHUs
(omomarauBanus). B kauecTBe mpuiu-
HbI ©3MEHYMBOCTH OH BBIJIBUTaJ U BHYT-
PEHHIOIO TeHJICHIIUIO K U3BMEHEHHUSIM, Ha-
cJie/IoBaHUE MPUOOPETEHHBIX TPU3HAKOB.

B turannueckom tpyze «EctectBen-
Hasi UCTOPHS» YETKO MPOCMATPHUBACTCS
MaTepruaIuCTUYECKUN B3TIIsAJ Ha Hepas-

PBIBHOCTh MaTepuu U ABWKeHHsA. «Marepus 6e3 ABIKEHHUS HUKOT/IA
HE CyIIEeCTBOBAJIa, — MUILIET OH, — JABHXKEHUE, CIIEA0BATEIbHO, CTOIb
xKe cTapo, kak u marepus». JK.-JI. JI. Broddon otpunaer 6oxxecTBeH-
HOe npoucxoxaeHue 3emin. «EctecTBeHHas UCTOpHA» SABHUIAch TON
MOYBOM, HA KOTOPOW B30LUIA POCTKH 3Boimonronu3ma JK.b. Jlamap-
Ka, BbIpociIo 3BostoinoHHoe yuenue Y. [lapuna. Co3naHue 3BOIIO-
IMOHHOM KOHUEMIIUU PA3BUTHUS MPUPOJIbI — IIIABHOE TEOPETUUYECKOE
noctmwkenue YKana-batucra Jlamapka (1744-1829). B «®unocodun

3o0siorun» (1809) oH maeT 3BOTIOIMOHHOE
000CHOBaHHE <JIECTHHIIBI CymecTB». XK.-
b. Jlamapk cuuTan BIvsiHUE «BHEIIHUX 00-
CTOSITEJIBCTBY» OJIHOM M3 CaMbIX BaKHBIX
MPUYUH MTPUCTIOCOOUTETHHBIX N3MEHEHHH
OpTraHU3MOB, BOJIFOIIUH JKUBOTHBIX U pac-
TCHUH.

OpnauM 13 Haubosee IPKUX MpecTa-
BUTENIeH MeTaHu3MUeCKOro eCTECTBO3HA-
Hust 661 XKopk Krosbe (1769-1832). On
OTBepraJ MPUHIIUAT UCTOPUIECKOTO Pa3BH-
THS ¥ HE TIPU3HABAJ WUJIEH W3MEHSIEMOCTH
BUJI0B. OJTHAKO OOBEKTUBHO M HE3aBUCH-
MO OT €TrO JIMYHBIX B3MVISIZIOB OH B 3HAYM-
TEBHOM CTETICHH COJICHCTBOBAJI MTOITOTOB-
ke (hakTHYecKor 0a3bl HIBOIOIIMOHHON Te-
opun. XK. KroBbe cenan o4eH» MHOTO JIJIst

10

XK.-B. Ilamapk



XK. KioBbe

BBISICHEHUS] TPAHUI[ €CTECTBEHHBIX TPYII
JKMUBOTHBIX. DTO CBSI3aHO MPEXKJE BCEro ¢
TEM, UTO K XapaKTEPUCTUKE CUCTEMATHYIEC-
KHUX TPYMNIl OH NpPUBJEKAJ HE OTAENbHbIE
MPU3HAKH, & COBOKYIHOCTb NMPU3HAKOB,
BKJIIOUasi aHatoMuueckue. Ha ocHoBe cpas-
HUTEJIbHO-aHATOMUUYECKUX HCCIIET0BaHUI
OH NPHUXOJUT K BBIBOAY, YTO Kax/as ecre-
CTBEHHAs! TpyIIa XapakTepu3yercs Leso-
CTHOHM CHUCTEMOM BCEra 3aKOHOMEPHO CO-
CYLLECTBYIOIIMUX MTPU3HAKOB — CUCTEMOMH,
KOTOPYIO MOXXHO OOHAPYKHUTb Y BCEX MPEJ-
CTaBUTENIeW JaHHOW TPYIIIbI.

ITo mepe pa3BuTHs 30070THH U OOTa-
HUKH MPOMCXOAMIIO HAKOMJIeHHe (PakToB

9KOJIOTUYECKOTO COACPIKAHUS, CBUJIETEIBCTBYIOIIErO, YTO K KOHITY
XVIII B. y ecTecTBOMCHBITATENEH HAYaIN CKIAJbIBATHCS AIEMEHTHI
0Cco00ro, IPOTPECCUBHOTO MOJXO0/Ia K U3YUEHUIO SIBJICHUN TIPUPOJIBI,
00 M3MEHEHMSIX OPTaHW3MOB B 3aBUCUMOCTH OT OKPYKAIOUIUX YCJI0-
BUI U 00YCJIOBIIEHHOM WX BIIMSIHUEM MHOrooOpasuu ¢opm. Bmecre ¢
TEM DKOJIOTHYECKUX MICH KaK TAKOBBIX €Ill€ HET, JIMIIL Hayasaa CKJia-
JILIBATHCS HKOJIOTUYECKAsi TOUKA 3pEHUS Ha U3yd4aeMble SBJICHUS TIPU-

POJIBL.

Bmopoii sman pazéumus Hayku CBsi3aH ¢ KPyIMHOMACIITaOHBIMU
00TaHHUKO-TeoTpaPUUeCKUMH MCCIeoBaHusIMU B nipupone. [losie-

Hue B Havane XIX cromertwsi 6Guoreorpa-
(huu crocobcTBOBANO JajbHEHIIEMY pas-
BUTHIO KOJIOrn4ecKkoro mpiuuieHus. [lox-
JUHHBIM OCHOBOITOJIO)KHUKOM JKOJIOTHH
pactenuii mpuHATO cuntath A. ['ym00m1b-
ara (1769-1859), onybnukoBaBiiero B
1807 rony paboty «Muaeu o reorpadun pa-
CTEHUI», Ille HA OCHOBE CBOMX MHOTOJIET-
Hux HaOmonenuit B LlenrpansHoi n KOx-
HOMl AMepHKe OH MoKa3ajl BIUSHUE KJIH-
MaTHYECKUX YCIOBUH, 0COOCHHO TEMITepa-
TypHOro ¢akTopa, Ha pacnpoCTpaHEHHE
pacTeHui. B CXOIHBIX 30HAJBHBIX U BEp-
TUKaJIbHO-TIOSICHBIX reorpa)uuyeckux yc-
JIOBUSIX Y PAaCTeHUH Pa3HBIX TaKCOHOMH-

A. l'ymbonbar
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YEeCKUX TPYII BIPaOaTHIBAIOTCS CXOIHBIE «(hU3NOHOMUYIECKHE» (Pop-
MBI, T. €. OIMHAKOBBIA BHeIHUH oOnuk.Ilo pacnpenenenuio u coot-
HOIICHUIO 3THX (OPM MOXKHO CYIUTh O crieruduke (Hru3nko-reorpa-
¢uueckoii cpensl. [TosBunncek nepeelie crnequaibHble padOThl, TOCBS-
HICHHBIE BIUSHUIO KIIMMATHYECKUX (DAKTOPOB HA PacIpoCTpaHEHHE U
OMOJIOTUIO )KMBOTHBIX, CPEIM HUX KHUTW Hemelkoro 3oomora K. Imo-
repa (1833) 00 M3MEHEHUSX NTHI] IO/ BIUSHUEM KJIMMaTa, J1aTYaHu-
Ha T. ®@abepa (1826) 06 ocobenHocTsiX ceBepHbIX nTHIl, K. beprmana
(1848) o reorpaduueckux 3aKOHOMEPHOCTSAX B U3MEHEHUH Pa3MEPOB
TETUTOKPOBHBIX KUBOTHBIX.

B 1832 rony O. Jlekanaomnb 060cHOBaT HEOOXOAUMOCTD BbIJIETE-
HUS1 0CO00I HAYYHON AUCHUTIIMHBI « QTMUPPETOTUS, U3yUalolleH BIIn-
SIHUE Ha PAaCTEHMs] BHEIHUX YCJIOBUU M BO3/IEHUCTBUE PACTECHHH Ha
OKPY’KaIONIYIO CPely WM, TOBOPSI COBPEMEHHBIM SI3BIKOM JKOJIOTHH,
Cpefy, B KOTOPOH CyIIECTBYIOT PaCT€HUSs, CTaJIl MOHUMATh KaK COBO-
KyTTHOCTB JICHCTBYIOIIHMX 3KOJOTHYeCcKUX (pakTopoB. Uncio Takux dak-
TOPOB 10 MEpE PACIIUPEHUS U YIITyOIeHUs UCCIEA0BAaHUM MO 3KOJI0-
MU PacTEHHU BO3pAcTalio, a OIEHKa 3HAUMMOCTH OTAEIBHBIX (DaKkTo-
poB u3Mmensiack. O. Jlekannons nucan: «PacTeHus He BEIOUPAIOT yc-
JIOBUS Cpelibl, OHM MX BBIIEPKUBAIOT WM yMHUpatoT. Kaxapli Buz,
KUBYLIUH B ONpeAe]eHHOW MECTHOCTH, MPU HU3BECTHBIX YCIOBMSIX
NpeACTaBiIseT Kak Obl (PU3MOJOTMUECKUN OMBIT, IEMOHCTPUPYIOIIUI
HaM Croco0 BO3ICHCTBHSI TEIUIOTHI, CBETA, BIAXXHOCTH U CTOJIb Pa3-
HOOOPa3HBIX MOIUPUKAIIUN ITHX (HAKTOPOBY.

Pycckwuit yuensiii D.A. DBepcMan paccMaTprBai OpraH|u3Mbl B TEC-
HOM €IMHCTBE C OKpy»Karomieil cpenoil. B
pabore «EctectBennas ucropus Openoyp-
rckoro kpas» (1840) on detko pazaenser
(hakTOpsl cpenpl Ha abUOTHYECKHE U OHO-
TUYECKHE, IPUBOIAUT MPUMEPLI OOPHOBI U
KOHKYPEHIIMU MEX]ly OpraHMu3MaMu, Mexk-
JIy 0COOSIMM OJTHOTO U Pa3HbIX BUJIOB.

DKOJOrMYeCKOe HaIlPaBICHUE B 300J10-
T'HU JTydIie Ipyrux Obuto copmynupoBa-
HO JIpyruM pycckuM yueHbsiM K.@. Pynbe
(1814-1858). On cuuTay HEOOXOAUMBIM
pa3BUTHE 0COOOr0 HAMpaBIEHUS B 300J10-
I'MH, TIOCBSAIICHHOTO BCECTOPOHHEMY H3Y-
YEHUIO U OOBSICHEHUIO KU3HHU KUBOTHBIX,
UX CJIO’KHBIX B3aUMOOTHOIIIEHUH C OKpYIKa-
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omuM MupoM. K. @. Pynbe noguepkuBai, 4To B 300J0TUH HApsiAy C
KJaccu(uKanuen OTAeNbHBIX OPraHOB HYXKHO MPOU3BOJUTH «pa30op
SIBJICHUHU 00pa3a ®U3HW». 31MeCh CIIeAyeT pa3indaTh SBJICHUS KU3HU
oco0u (BBIOOp UM 3amacaHue MUINY, BEIOOP U MOCTPOHKA KUJIHIIA U T.
1.,) ¥ <«SIBIICHUS KU3HHU 00IIEeH»: (B3aMMOOTHOILIECHUS POIUTENEH U
MOTOMCTBA, 3aKOHbI KOJIMYECTBEHHOIO Pa3MHOKEHHS )KMBOTHBIX, OT-
HOIIEHHS KUBOTHBIX K PACTEHHSIM, MOYBE, K (PU3MOIOTHUECKUM yC-
JOBUAM cpelibl). BMecTe ¢ 3TuM cienyeT n3ydarb NEpUOANYECKHUE SIB-
JICHUS B )KM3HU KUBOTHBIX — JIMHBKY, CIISIYKY, CE30HHbIE TepeMerie-
Hus ¥ Ap., Cnenosarenbho, K. @. Pynbe pa3paboran mmpokyto cuc-
TEMY HKOJIOTUYECKOTO MCCIEI0BAHUS KUBOTHBIX, «3000HOIIOTUNY, B
€ro IOHUMAHUH, U OCTaBUII PSiJ] TPYAOB THITMIHO HKOJIOTUIECKOTO CO-
JiepKaHus, TAaKUX, KaK TUIM3aLMs 00IKX 0COOEHHOCTEN BOIHBIX, Ha-
3eMHBIX U POIOMINX 1M03BOHOYHBIX. HayuHble paboTel K.®.Pynbe oka-
3aJI1 3HaUYMTEIbHOE BIUSHUE Ha HAIIPAaBJICHHUE U XapaKTep Uccie10Ba-
HUH ero y4eHHKOB, 1 nocienoBarencii H.A. Cesepiiosa (1827-1885),
A. H. bekerona (1825-1902).Tak, H.A.CeBepiioB B kuure «Ileproau-
YeCKHUe sIBJICHUS B JKU3HU 3Bepel, nTuil 1 rax Boponexckoii rybdep-
Hum» (1855) Bnepssie B Poccun nznoxun
ITyOOKHE HKOJIOTHYECKUE MCCIIEeTOBaHUS
’KHMBOTHOT'O MUpPa OTAEIBHOTO pernoxa. Me-
CJel0BaHUsl HOCHUJIIM JUHAMUYECKUU Xa-
paKTep W MpecTaBiIsId coboil Halmoze-
HUS 32 U3MEHEHHEM TPyNIHUPOBOK HazeM-
HBIX TI03BOHOYHBIX )KMBOTHBIX B TE€UECHHE
psijia JIeT, Mo Ce30HaM M B T€UEHHE CYTOK,
YCTaHABJIMBAIOUINE B3AaUMHYIO CBSI3b MEX-
1y opranuzMamu. OH copMyarpoBai Te-
OpETUYECKHE YCTAaHOBKHU CIIENYIOIHUMHI
cnoBaMHu: «B oleHke siBNIeHU opraHuyec-
KOW IPUPOJIBI JOTKHO 00paIaTsCcsi BHUMA-
HUE MPEUMYLIECTBEHHO HA MHOTOIIPUYHH-
HOCTB U TEeKyIllee 00pa3oBaHUe UIIH X0 SIB-
JIEHUs1, KOTOPOE 3aBUCUT: 1) OT OpraHu3Ma »KMBOTHOT'O WJIM PACTEHUS;
2) OT Bcel CIIOKHOCTH BHEITHUX YCIIOBH: KJIIMMaTa, MECTHOCTH, MTUIIIH,
0€30MacHOCTH; 3) OT BCETO Psijia MPE/IIeCTBOBABIINX )KMU3HCHHBIX SB-
JIEHUH U3y4aeMoro KUBOTHOTO WJIM PACTEHMS, Psilia, B KOTOPOM KaxK-
JI0€ SIBIICHUE 3aBHCUT OT TPEIBIIYIINX U 00yCIaBIMBACT MOCIEIYI0-
Y.

H.A. CeBepuoB
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B 40-50-x rogax XIX B. momyunma u3-
BECTHOCTb JIEATENIbHOCTh POCCUICKOT0 300-
sora A.®. Munnennopda (1815-1894). On
coBepiunia 3kcrneaunuu Ha Konbekuii mo-
nyoctpoB (1840 r.), Ha TalimbIp, B SIKyTHIO
n Ha JlaneHuii BocTok (1843-1844 rr.). Lle-
JIbIO My TEHIECTBUH SBISIIOCH OTPE/IETICHUE
BUJIOBOTO COCTaBa CHOMPCKOW (IIOpbI U
(hayHbl, U3y4eHUE YCIIOBUH CYIIIECTBOBAHHS
OpPraHW3MOB B CYOapKTHYECKHX U apKTH-
yeckux paiionax Cubupu, ocoOEHHOCTEM
UX CTpoeHHs u oOpa3za xm3Hu. A.D. Muj-
AeHa0p(d aHaIM3UPOBall CTPOECHUE MOKPO-  A.d. MuaaeHaopd
BOB M OKPACKH CEBEPHBIX )KMBOTHBIX B 3a-

BUCUMOCTH OT KJIMMAaTUYECKHUX YCIIOBHIA,

TEPMOPETYJISIHIO Y KUBOTHBIX, B TIEPBYIO OYEPEb Y MIICKOTHTAI0-
HIMX, U3y4aJ CE30HHbIE MEPEMEILEHHs], MUTPALMH CEBEPHBIX )KUBOT-
HBIX U T.1.

Pe3ynbrarsl nccnenoBaHni HAIIK OTPA’KEHUE B YETHIPEXTOMHOM
tpyne «llytemecTtBre Ha ceBep u BocTok Cubupu» (1859-1875 rr.),
oOoraTuBlLIME HAyKy HOBBIMH JAHHBIMU O MPUPOJE CEBEPHON A3HH.
OH BriepBbIE€ YCTAaHOBUJI MOHIATHE TPAHULIBI JIECa, OTMETHII OCHOBHbBIE
3aKOHOMEPHOCTH B OYEPTaHHUH TMOJISIPHOM TPAHUIIBI JIECOB.

Takum o6pazom, yueHsle Hauada XIX B. aHATM3UPOBAIH 3aKOHO-
MEpPHOCTH OPTaHU3MOB ¥ CPEIbl, B3AMMOOTHOIICHHUS MEXKTy OpTaHu3-
MaMH, SIBJIE€HUs MPHUCIIOCOOIIEMOCTH U npucnocobnenHoctu. OqHa-
KO pa3peleHne 3TUX npoodiem, najabHenIIee pa3BUTHE HAYKH SKOJIO-
MM MPOU30LLIO0 Ha 0a3e 3BOIIOLMOHHOTO
yuenus Y. Jlapsuna (1809-1882). Ou mo
NpaBy SIBJISETCA OIHUM U3 IHOHEPOB 3KO-
noruu. B xuure «lIpoucxoxienue BUIOBY
(1859) um nokazano, 4to «OoprOa 3a cyie-
CTBOBAaHME» B MPHUPOJE MPUBOAUT K €CTe-
CTBEHHOMY OTOOPY U SIBIISICTCSI ABHIKYIITM
daxTopom 3Bomonuu. CTano scHo, YTo B3a-
MMOOTHOIICHHUS KHUBBIX CYIIECTB U CBS3H UX
C HEOPraHMYECKUMH KOMIIOHEHTaMH CpeJibl
(«bopn0a 3a cymecTBOBaHNE» ) — OOJIBIIAs
camocTosATeNIbHas 001aCTh UCCIIEA0BaHUM.
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Amnrnuiickuii ecrectBoucibiTaresb T.I1. Tekcnu (1825-1895), 6mu-
sKaui copatHuk Y. JlapBuHa, MOMyaspu3aTop €ro yu4eHus, yCTaHo-
BWJI OOIIHOCTD MPOUCXOKICHHS TITHUI] M TIPECMBIKAFOIITIXCS.

K.A. Tumupszes (1843-1920) — oguH U3 OCHOBOIIOJIOKHUKOB CO-
BPEMEHHOTO Y4YeHHUs 0 (DOTOCHHTE3e, MHOTO CeNal Ui PacipocTpa-
HeHus gapBuHu3Ma B Poccun. Ero dynnamenTanbubiil Tpyn «YUapib3
JlapBuH 1 €ro y4eHue» sSBISETCS U CErogHs Ba)KHBIM MOCOOHEM 1O
OCHOBaM JJapBUHH3MA.

[ToGena 5BOMIOIMOHHOTO YUEHHS B
OMOJIOTUH OTKPBLIA, TAKMUM 00pa3oM, mpe-
muii 5man B UCTOPUH IKOJIOTUH, IJIs1 KOTO-
POT0 XapakTepHO JaJIbHENIIEE YBETUUEHNE
yucaa U MIyOMHbI paboT MO IKOJIIOTHYec-
KUM nipobnemam. B 3ToT nepuon 3aBepiu-
JI0Ch OT/IETIEHUE SKOJIOTUH OT APYTHUX HayK.
DKOJIOTHS, POJUBIIUCH B HEJIPax OMOTeor-
padwumu, B konie XIX B. bmaronapst yaeHUIO
Y. lapBuHa mpeBpaTHiIach B HayKy 00
ajantauusax opraHu3MoB. OIHaKo caM Tep-
MUH «9KOJIOTHS JUIsI HOBOM 00JIAaCTH 3HA-
HU BriepBbIe OBbLT MPEIOKEH HEMELKUM
300510rom 3. ['exkenem (1834-1919) B 1866
rony. OH Jaj clieAyroniee onpeaesieHue 3. Tekkenb
9TOM HayKu: «ITO MO3HAHHE SKOHOMHUKHU
MPUPOABI, OTHOBPEMEHHOE MCCJIEI0BAHNE BCEX B3aMMOOTHOILLIEHUHN
KHBOT'O C OPraHNYE€CKUMU U HEOPTraHWYECKUMH KOMIIOHEHTaMH Cpe-
JIbl, BKJIFOUAsl HEIPEMEHHO HEAHTarOHUCTUYECKUE U aHTarOHUCTHYEC-
KH€ B3aUMOOTHOIICHHUS PACTEHUH M JKMBOTHBIX, KOHTAKTHPYIOIIHUX
Jpyr ¢ aApyrom». 3. ['eKKeJIb OTHOCHII SKOJOTHIO K OMOJOTHYEeCKUM
HayKaM M HayKaM O MpPHUPOJE, NHTEPECYIOLUIMMCS BCEMU CTOPOHAMH
KHU3HA OMOJIOTUYECKUX OPraHn3MOB. TepMUH «3KOJIOTHs» B AabHEH-
meM Moday4ui1 BeceoOiee nmpuzHanue. Bo Bropoit nonosune XIX crto-
JeTUsl COAEPKAHUEM DKOJIOTUHU SIBISUIOCH TJIaBHBIM 00pa3oM H3yde-
HUe 00pa3a )KU3HM )KUBOTHBIX U PACTEHUH, X aanTalliy K KIMMaTH-
YECKUM YCJIOBUSM — TEMIIEpaType, CBETOBOMY PEKUMY, BIaKHOCTH
U T. 1. B aT0# obnacTy ObLT criesiaH psiji BaXKHBIX 000OIICHHMA, UCCITe-
noanuid. Jlarckuii 6oranuk E. Bapmunr B kaure «Olkonorndeckas
reorpadus pacteHuit» (1895) nznaraer 0CHOBBI KOJIOTUN PACTCHUH,
4yeTKo popMyaupys ee 3a1auu. M310kuB OCHOBHBIE MOJIOKEHUS KO-
JIOTHH OTAETBHBIX PACTEHUH U PACTUTEIBHBIX COOOIIECTB, OH CO3al
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CTPOWHYIO CHCTEMY (DUTOIKOIOTHIECKUX B3IVISIOB M C MOJTHBIM OC-
HOBaHHUEM MOKET ObITh Ha3BaH OTLIOM DKOJIOTHH.

A.H. Beketos (1825-1902) B HayuHol pabote «[eorpadus pacre-
Hui» (1896) BrepBbie chopMyTUpOBa MOHATHE OMOIOTHUECKOTO KOM-
TUIeKCa KaK CyMMBbI BHEIITHUX yCJIOBUH, YCTAaHOBHII CBSI3b 0COOEHHOC-
Tei aHATOMHYECKOTO U MOP(OJIOrUYeCcKOro CTPOEHHs PaCTeHUH ¢ UX
reorpauyecKuM pacrpocTpaHeHUueM, yKas3all Ha 3HaueHue (hru3nomno-
T'MYECKHUX MCCIIE0BAHUM B 3K0JI0THH. M ke ObUIM JeTanbHO paspa-
00TaHbI BOMPOCH MEXBHUIOBOTO U BHYTPUBUIOBOTO B3aMMOOTHOIIIE-
HU oprann3MoB. [1. Amnen (1877) namen psg oOImmx 3aKOHOMEPHO-
CTell B U3MEHEHUH MPONOPLUI Tela U €ro BBICTYNAOLIUX YacTel, B
OKpacKe ceBepOaMEePUKAHCKUX MIICKOTIUTAIOIINX H IITHII B CBS3H C T€0-
rpaduyeckuMU U3MEHEHHUSAMH KJIMMara.

B konue 70-x ronoB XIX B. mapamienbHO ¢ JaHHBIMU HCCIIEI0Ba-
HUSIMH BO3HMKIIO HOBOE HarpapieHue. Hemeukwuii ruapoduonor K.
Meo6uyc B 1877 rony Ha OCHOBE M3y4eHHs YCTPUUHBIX OaHOK CeBep-
HOTO MOpsi 000CHOBAJ IMpEeACTaBIeHHE 0 OMOIEHO3e KaK O TIIyOOKO
3aKOHOMEPHOM COYETAHWM OPTAaHM3MOB B OMPEAEICHHBIX YCIOBHIX
cpenbl. buonienossl, wiu npupoansie coodmecTna, mo K. Mebuycy,
00yCIJIOBJIEHBI JJTUTETLHON UCTOPUEH MPUCTIOCOOTIEHHUST BUAOB JAPYT K
JPYTY U K UCXOJHOM dKoJorndeckoi ooctanoBke. OH yTBEpXKIall, 4To
BCSIKO€ MU3MEHEHHE B KAKOM-JIN0O U3 (pakTopoB OMOLIEHO3a BBI3BIBAET
U3MEHEHHus B Ipyrux (akropax mocnemHero. Ero Tpym «YcTpuis U
YCTPUYHOE XO3SHCTBOY MOJTOKHIT Ha4a10 OMOIIEHOJIOT NYeCKUM HCClle-
JOBaHUSM B mpupoze. M3ydenne cooOuiecTB B qanbHeimemM odora-
THJIOCh METO/IAMH y4YeTa KOJTMUeCTBEHHBIX COOTHOLICHH OPraHU3MOB.
VYdeHue o pacTUTENBHBIX COO0IIEecTBaX 000COOMIOCH B OTACTHHYIO
o0sacTb OOTAHUYECKON 3KOJIOTUU. 3HAYM-
TeJNbHAs POJIb B 3TOM NPHUHAIJIEKUT PycC-
ckuM yuenbiM C. U. Kopxunckomy (1861-
1900) u U. K. ITavockomy (1864-1942), na-
3BaBIIMX HOBYIO HAyKy (PMTOCOLIMOIOTHEH,
NepEeMMEHOBAHHYIO T03/IHEE B (PUTOLIEHO-
JOTHIO, a 3aTeM — B reo0oTanuky. K sto-
My K€ MEpPHOAY OTHOCUTCS AEATEIbHOCTD
3HAMEHUTOTO pycckoro yuenoro B. B. Jlo-
kydaeBa (1846—1903). B.B. /lokyudaes B

» CBOEM TpyZe «YUeHHe 0 30HaX MPHPOIBD)
B. B. loky4aeB nycaj, 4To paHee U3y4daJMCh OTACILHBIC
Tena, SIBJICHUS W CTUXMHU — BOJA, 3€MJId,
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HO HE WX COOTHOIIEHHs, HE Ta T€HEeTHYECKas BEKOBEUHAsl M BCeTna
3aKOHOMEpHasi CBs3b, Kakasi CYUIECTBYET MEXy CHJIaMH, TelaMu U
ABJICHUSIMH, MEXKTY MEPTBOM M )KMBOU MPUPOIOHN, MEXKIY PACTUTENb-
HBIMH, )KUBOTHBIMU U MUHEPAJIbHBIMU LIAPCTBAMHU C OJTHOW CTOPOHBI,
YEJIOBEKOM, €r0 OBITOM U JIaXKe JTyXOBHBIM MUpoM. Yuenue B. B. Jlo-
Ky4yaeBa O MPUPOAHBIX 30HAX UMEJIO UCKIIIOUUTEIbHOE 3HAYEHUE IS
pa3BUTHs HKOJIOTUH. B 11e510M ero paboThl JIeru B OCHOBY reo0oTa-
HUYECKHX HCCIIEI0BAaHUM, OJI0KUIN HAYaJI0 YUEHHUIO O JaHamagdrax,
JlaJId TOJTYOK HIMPOKHM HMCCIEIOBAHUSAM B3aMMOOTHOIICHHUNA pacTh-
TeJbHOCTH 1 ouBkL. Mnes B. B. JlokyuaeBa 0 He0OXOAMMOCTH H3y4de-
HUS 3aKOHOMEPHOCTEN (PyHKIIMOHUPOBAHUSI PUPOTHBIX KOMILJIEKCOB
MOJIyYHJIa JAJIbHEHIIEee Pa3sBUTHE B KHUIE BUIHOTO JiecoBona . .
Mopo3zoBa «Yuenue o naece», B yuenuu B. H. CykaueBa o 6uoreore-
HO3aX.

B nauane XX cronetus opOpMHIUCH 3KOJOTMUYECKUE MIKOJIBI TH/I-
poOHoJIOroB, (PUTOIIEHOIOTOB, OOTAHUKOB M 300JI0TOB, B KaXJIOH U3
KOTOPBIX Pa3BHUBAJMCh OMNPEAEICHHbIE CTOPOHBI IKOJIOTHYECKON Ha-
yku. B 1910 rony na III Borannyeckom konrpecce B bproccene sko-
JIOTHs PaCTeHUH pa3enaniach Ha SKOJIOTHIO0 0COOEH U IKOJIOTHIO CO-
obmects. [To npemioxkenunto meelinapckoro 6orannka K. [Iperepa
sKosorust oco0eil Obula Ha3BaHa aymokonocuel (0T Tped. «autosy —
caM M «IKOJIOTHSI» ), & IKOJIOTHsI COOOIIECTB — cunaKonozuell (0T rpe-
YEeCKOM MPUCTABKH «syny, 0003HavYaroImei «BMecTe). Takoe nerneHne
BCKOpE ObLIO MPUHATO U B 3003K0JOTHH. [10SIBUIUCH NIEpBbIE 3KOJIO-
THYECKHE CBOJKU: PYKOBOJCTBO K M3YYEHHIO SKOJIOTHUU KUBOTHBIX
Y. Anamca (1913), kaura B. lllendopaa o cooOniecTBax Ha3eMHBIX
»uBoTHBIX (1913), C. A. 3eproBa no ruapooduosioruu (1913) u ap. B
1913—1920 rr. ObLTH OPraHU30BaHbI HKOJIOTHUECKHE HAYIHbIE 00I1Ie-
CTBa, OCHOBAHbI )KyPHAJIbI, SKOJIOTHIO Ha4aJIM IPENO/IaBaTh B P/ YHH-
BEPCUTETOB. B 3KOJIOrMM MOTYUYHIIO Pa3BUTHE KOJIMYECTBEHHOE pac-
CMOTpPEHHUE M3yYaeMbIX SIBJICHUI U MPOLIECCOB, CBSI3aHHBIX C UMEHA-
mu A. Jlotku (1925), B. Bonbsreppst (1926).

[Tocne paznocroponnux uccienoBanuit k 30-m ronam XX crose-
THSI OTIPEACITUINCH OCHOBHBIE TEOPETHUUECKHE MpeACTaBIeHUsI B 00-
JacTu OMOLEHOJIIOTUH: O TPAaHMLIAX U CTPYKType OMOLIEHO30B, CTerne-
HU YCTOWYHMBOCTH, BO3MOKHOCTH CaMOPETYJISIIIUN ITUX CUCTEM. YT-
TyOJsUTMCh MCCIIeI0OBAHUSl THUIOB B3aWMOCBSI3€M OpraHu3MOB, JiexkKa-
IUX B OCHOBE CYIIECTBOBaHMS OHOIIEHO30B. [Tpobiemy B3anMoeii-
CTBHSI )KMBBIX OPraHU3MOB C HEXXHUBOM MPUPOAOH MoIpoOHO pa3zpabo-
tan B. U. Bepuanckuii (1863-1945) B 1926 rony, NoAroTOBUB YCII0-
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BUS IS TIOHATHUS €IWHOTO TEeIoro Ouo-
JIOTHYECKUX OPraHUu3MOB C (pHU3HUECKOU
cpelioi ux OOUTaHMS.

Bonbmoit Bknan B GuToieHoI0TH-
YeCcKHe MccleoBanus BHeCTH B Poccun
B.H. Cyxaues, b. A. Kennep, B. B. Ane-
xuH, JI. I. Pamencknii, A.Il. [llennukos,
3a pyoexxom — @. Knementc B CIIA,
K. Payukuep B lanuu, I'. {ro Pue B LlIBe-
uuu, 1. bpayn-bnauk B IIBelinapun.
bbutn co3nansl pa3HOOOpa3HbIE CUCTEMbI
. KJaccu(UKaIK pacTUTEIBHOCTH Ha OC-
S HOBe Mopdosornueckux (Pu3noOHOMH-
9YECKHX ), 9KOIOTO-MOP(HOTIOTUIECKUX, U~
HaMHMYECKHUX U JPYTUX 0COOEHHOCTEH CO-
0011ecTB; pa3paboTaHbl MPEACTABICHUS
00 9KOJOrMYECKHUX MHAMKATOpax, U3yYeHbl CTPYKTYypa, MPOJYKTHUB-
HOCTh, TMHAMUYECKHE CBS3H (PUTOIICHO30B.

IMponomxkas Tpaguiu K. A. Tumupsizesa, B pa3pabotky ¢usmosno-
TMYECKHUX OCHOB 3KOJIOTHMM pacTeHui MHoro neHHoro BHec H.A. Mak-
CHMOB.

B 30-40-x romax XX CTOJIETHS IOSIBUINCH HOBBIE CBOJIKH 110 KO-
JIOTUH JKUBOTHBIX, B KOTOPBIX M3JIarajluCh TEOPETHUECKHE MpoolIie-
MbI o6mielt skonorun: K. @punepukca (1930), @. boaenreiimepa
(1938) u ap.

B.U. BepHaackun

B pa3BuTHe OM0I0rnuecKoii IKOI0ruu
3HauuTeNbHbINH Bkian BHec JI.H. Kam-
kapoB (1878-1941). Emy npunasnexar ta-
Kre KHUTH, Kak «Cpena u o01mecTBoy,
«OKu3Hb mycTbiHNY. OH ABIISETCS aBTOPOM
TIEPBOTO B HaIlIeH CTpaHe y4eOHrKa 10 Oc-
HOBaM 3KOJI0ruu KUBOTHBEIX (1938). Ilo
nnunmaruse J. H. Kawkaposa peryssp-
HO n31aBajcs cOOpHHUK «Bompockl 3KoI0-
MU U OUOLIEHOJIOTHI.

B sror mepuon odopmunace HoBas
00J1aCTh SKOJIOTMUECKON HayKHU—TIOMYJIsi-
LIMOHHAS SKOJIOTUS. AHIIIMHACKUAN yUEHBIH
Y. D51TOH B KHUTe « DKOJIOTHSI dKUBOTHBIX)
(1927) mepexstouaeT BHUMAHUE C OTIIEIb-

gt 8

Z.
0. H. KawkapoB
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HOTO OpTraHW3Ma Ha TOMYJISIUI0 KaK eTUHHILY, KOTOPYIO CIIEAYeT U3y-
YaTh CaMOCTOSTENbHO. Ha 3TOM ypOBHE BBISBIISIOTCS CBOM OCOOEHHO-
CTH 9KOJIOTHYECKUX aJaNTallul ¥ PEryIIsIHid.

Konebanus yncnenHoctu oco0eil B MOMynALUsAX, BOSHUKAIOIIUX
TOJ] BIIMSIHUEM OMOTHYECKHX M abnoTuieckux (akropos, H.B. Tumo-
(heesbiM-PecoBckum (1900-1981) B 1928 roay ObLIM Ha3BaHBI MOMY-
JSUUOHHBIMU BOJIHaMH. BceoOmHocTh (GayKTyanuii YMCciIeHHOCTH
ocobeit B monynsitusix C.C. YerBepukos (1880-1959) nazsan BonHa-
MU KU3HH, yKa3aB Ha UX 00lIee U 0COOCHHO HBOJIOIMOHHOE 3HAYE-
HUE.

Ha pa3Butne nonyasiiuoHHON 3K0J10-
TMH B Halllel CTpaHe OKa3ajdH BIUSHUE
C.A. Ceseprios, E.H. Cunckas, N.T". Ce-
pebpsikos, M. C. T'unsipos, H.I1. Haymos,
I'A. Buxtoposa, T.A. PaGoTHoBa, A.A.
VYpanoga, C.C. llBapi u ap.

E. H. Cunckas (1948) mpoBena uc-
CJICZIOBaHMS 10 BBISIBJICHUIO SKOJIOTUYEC-
KOTO M reorpagpuyeckoro moauMopgus-
Ma BH10B pactenui. U. I. CepeOpskoBbIM
ObuTa co3maHa HoBasi, Oonee riryOokas
Kiaaccudukamus KU3HEHHBIX (GopM. ,
M.C. TI'unspos (1912-1985) B 1949 rony M. C. Tunsipos
BBIIBUHYJI MPEAINOJIOKEHUE, YTO MOYBa
MO CITYKHJIA TIEPEXOTHOM Cpefior B 3aBO-
eBaHuu uiaeHuctoHorumu cymu. Mcenenosanus C. C. IlBapua 3Bo-
JFOIIMOHHOM HKOJIOTHUU MO3BOHOYHBIX )KUBOTHBIX MPHUBEIH K BO3HHUK-
HOBEHUIO MaJIC09KOJIOTNH, 3ajadyeil KOTOPOH SIBIISIETCSl BOCCTaHOBIIE-
HUE KapTHHBI 00pa3a HU3HU BBEIMEPIIUX (POpM.

B nauane 40-x rogoB XX cTONETHs HACTYIUI Yemeepmuylil dTal B
WCTOPUU KOJIOTHH, BO3HUKAET HOBBIN MOJIXO0]] K UCCIEIOBAHUSM MTPU-
ponubix skocucteM. [ ['ayze (1934) npoBo3riacui cBoil 3HAMEHUTHIN
MPUHIUI KOHKYPEHTHOTO UCKJIIOYEHMS, YKa3aB Ha BaXKHOCTb TPO(u-
YECKHUX CBS3€H KaK OCHOBHOTO ITyTH JIJIsl TOTOKOB SHEPTUH Yepe3 MpH-
POAHbIE COOOIIECTBA, YTO SBUJIOCH BECOMBIM BKJIAZIOM B IOSIBICHHE
KOHIIETIITUHY DKOCUCTEMBI. AHTTTHHCKHMA yaeHbld A. Tencmm B 1935 rony
B pabote «[IpaBuibHOE U HEMIPABUIBLHOE UCIOJIb30BaHUE KOHLEMIMUN
Y TEPMUHOB B SKOJIOTHH PACTCHUI» BBEJ B SKOJOTHIO TEPMHUH «IKO-
joruyeckas cucreMay. OcHoBHOe JocTkeHue A. TeHcnu 3akiitoda-
€TCsI B YCTICUTHOM MOMBITKE HHTETPUPOBATh OMOIIEHO3 C OMOTOIIOM Ha
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YPOBHE HOBOW (DYHKIIMOHATBHOW €IUHU-
1l — 3kocuctemsbl. B 1942 r. B. H. Cyka-
yeB (1880-1967) obocHOBaN mpeacTaBiie-
HUEe 0 OuoreoneHose. B 3TUX MOHATHAX
HalllJla OTPaKeHUE Hes €JUHCTBAa COBO-
KyIHOCTH OPTraHHW3MOB C aOMOTHYECKUM
OKpY>KeHHEM, O 3aKOHOMEPHOCTSIX, JIexKa-
IIMX B OCHOBE BCETO COOOLIECTBA U OKPY-
JKarouel HeopraHu4eckou cpeipl — O
KPYTOBOPOTE BEIIECTBA U MPEBPAIICHHUIX
sHepruu. Hayanuce paboThl M0 TOUHOMY
OTIPEICIICHUIO TIPOYKTUBHOCTH BOITHBIX CO-
obmects (I I. Bunoepr, 1936). B 1942 rony
aMEpUKaHCKUW yueHbld P. Jlunaeman us-
JIOKMUJ OCHOBHBIE METO/IbI pacueTa 3Hep-
reTUdeckoro Gasanca skonoruueckux cucrem. C 3Toro nepuoaa cra-
JM MIPUHUUIHATIBHO BO3MOKHBIMHU pacyeThl U MPOTHO3UPOBAHUE Ipe-
JeNTbHOW MPOAYKTUBHOCTH TOIMYJISIIIAK U OMOIIEHO30B B KOHKPETHBIX
YCIOBHAX Cpefbl. Pa3BUTHE SKOCHCTEMHOIO aHaaM3a IMPUBENO K BO3-
POXKICHUIO Ha HOBOH 9KOJIOTMUECKON OCHOBE yueHHUs1 0 Onocepe, mpu-
HaJyIeKalero kpynueimemy yueHomy B. U. BepHaackomy, KOoTOpbIi
B CBOMX HJESIX HAMHOIO ONEPEeIuSl COBPEMEHHYIO eMy HaykKy. buo-
ctepa npezcTana Kak riiodaabHas SKOCHCTEMA, CTAOMIBHOCTD U (PyH-
KLIMOHUPOBaHHE KOTOPOM OCHOBAHbI HAa KOJIOIMYECKUX 3aKOHaX obec-
nedeHns OaiaHca BEIIeCTBa M SHEPTHUH.

B 50-90 rr. XX croneTust BOIpocam 3KOJIOTHH TIOCBSIIEHbI pado-
ThI BUTHBIX OTEYECTBEHHBIX U 3apyOeKHBIX NCCIIE0BATENEH, yUCHBIX,
Takux, kak P. Jlaxxo (OcHoBeI 9konoruu, 1975), P. Puknede (OcHoBbI
o06meit axoorun, 1979), FO. Onym (OcHoBbI sK0noruu, 1975; Dxoro-
rus, 1986), M. U. byneiko (Imobansnuas sxonorus, 1977), I. A. Hou-
k0B (OCHOBBI OOIIEH AKOJIOTHHM U OXPaHbl IPUPOJIbL, 1979), ®. Paman
(OcnoBbl mpuknaanoit sxonorun, 1981), B. Tunuiep (Cenbckoxo3sstii-
ctBenHas skonorus, 1971),C.I.Cnypp, b. B. bapuec (Jlecnas skomno-
rus, 1984), B.A. Paakesuu (Oxonorust, 1983,1997), FO.A. Uzpasns (Dxo-
JIOTUSl M KOHTPOJIb ipupoaHoii cpenpl, 1984), B. A. Kosna (buoreoxu-
MUS TIOYBEHHOTO TIOKpoBa, 1985), JIx. M. Aunepcon (Dxoorus u Ha-
YKH 00 OKpyXxaroliei cpeze: ornocdepa, SKocucTeMsl, 4enosek, 1985),
I'B. Cragaunxuii, A.W. PonmonoB (DOxomorms, 1988,1996),
H.®. Peiimepc (ITpupononons3osanue, 1990; Sxonorus, 1994), I'JI. Teimi-
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keBu4 (Dkosorust U arpoHomusi, 1991),
H.M. Yepnosa, A.M. brinoBa (Oxonorus,
1988), T.A. Akumosa, B. B. Xackun (Oc-
HOBBI 9KOpa3BuTus, 1994; Dxonorus, 1998),
B.®. [Iporacos, A.B. MonuanoB (2ko0-
r'usi, 310pOBbE M MPHUPOIONOJIL30BAHUE B
Poccun, 1995), H.M. Mawmenos, U. T. Cy-
paseruna (Jxonorus, 1996), K. M. Ilerpos
(O6mas sxomnorwms, 1996), A.C. Crenanos-
ckux (OOmmas sxomorus, 1996, 1999, 2000,
2005; Dxonorus, 1997, 2000, 2001; Oxpa-
Ha okpy:xaroten cpensl, 1998, 2000; I1pu-
knaanas sxosorus, 2003) u napyrue.

H.®. Peitmepc (1931-1993), nokrop
OMOJIOTMYECKUX HaYK, BUJIHBIM POCCUICKUI

H. ®. Penimepc

YYEHBIN, BHECIINM 3HAYUTEIbHBIN BKJIAJl B PA3BUTHE IKOJOTHUU. AB-
Top Takux (yHJaMEHTalbHBIX padoT, kak [Ipupomononb3zoBanue
(1990), Dxomnorust (1994). AHanu3 MOHATHH «IKOJIOTHS, HAIIEIINX
OTpakeHHe B ero padoTax, MO3BOJIET C/AeNaTh 3aKJIIOYEHHE, YTO Ce-
TOJHST KaTETOPHST «IKOJIOTHS SABIIAETCS CIOKHBIM MEXKTUCIUTIITUHAD-
HBIM HAYYHBIM KOMIUIEKCOM HJIEH, KOTOPBIH 3aTparuBaet Bce 00JacTH
3HaHUM 0 npupoze. BepiinHa ecTecTBO3HAHUA — Me2adKoN02UsL.
Y4eHbIil ¢ MUPOBBIM HMEHEM, JTOK-
TOp (PU3MKO-MaTEMATHIECKUX HAYK, aKa-

ouocdepsl.

H. H. Moucees

nemuk H.H. Moucees (1917-2000) B pe-
3yJIbTaT€ MHOTOJETHUX HCCIEIOBAaHUMN
c(hopMHpOBAI CUCTEMY B3IIISZOB HA pa3-
BUTHE OMOCQEpsl, BIIOCIEACTBUHU NOTY-
YMBIIEW Ha3BaHUE «yHHBEPCAIbHBIN
IBOTIOLMOHM3M». OH cuMTal, 4To ycT-
peMIIeHrE K HOBOM LIMBUIN3ALUU J10JIK-
HO PEaJIN30BATHCS Yepe3 KOIBOIIIOLUIO
(coBMeCTHYI0, B3aUMOCBSA3aHHYIO 3BO-
JIOLHUIO) YEJIOBEUYECKOro O0IIecTBa U

AHaIM3UPYsl UCTOPUIO SKOJIOTHH KaK
HayKH, HEJb3sl HE 3aMETHUTh, YTO pa3BU-

THUE DKOJIOTHH 3a4€PKaJI0Ch MUHMUMYM Ha
MATBACCAT JICT 10 CPABHCHUIO C TAKUMHU
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JUCIUTIIMHAMH, KaK SMOPHOJIOTHS 1 TeHeTHKa. K HeKOTOphIM MpUyH-
HaM OTCTaBaHMSI IKOJIOTMU OTHOCSITCSI:

* HEIOOIICHKA TTOTPEOHOCTH OTKPBITH 3aKOHBI, PUMEHSIEMBIC KO
BCEMY JKMBOMY. DKOJOTHSI HAXOAUTCS 3/16Ch BO MHOTHX CIIy4asx Ha
AHAIUTUYECKOW cTaauu. M3ydyeHne B3aMMOOTHOILIEHUNA OpPraHU3MOB
JIPyT C APYTOM M CO Cpelod He MOXKET MJATH 0e3 ydeTa OrpoOMHOIO
pa3zHoo0pa3ust JKUBOTHOTO U PACTUTEIIBHOTO MHUPA, U €CJIHM O0IINe 3a-
KOHBI CYIIECTBYIOT, TO B PsiJie Cy4YaeB UX €Ile MPECTOUT OTKPHITD;

* CTETICHb Pa3BUTHS HAYYHBIX 3HAHUH BBIHYXKJala YUYEHBIX K U3Y-
YEHHUIO M30JIMPOBAHHBIX €CTECTBEHHBIX SBJICHHM, KaK €Cld Obl OHU
OBLITM HE3aBUCHMBI M HE CBSI3aHBI JIPYT C ApyroM. DpaHIly3cKuid yde-
Hbi O. KoHT B cBOMX Tpy/ax MPOBOIWII MBICIH O )KECTKHX Oapbepax
MeX1y Haykamu. /{711 HEeKOTOPBIX yUEHBIX TAKOW IMOJXOJ CTal MpHU-
BBIYHBIM. OH BBIHYXK/aJI UX paCCMaTPUBATh MPEIMETHI U SIBJICHUS BHE
CYIIECTBYIOIINUX MEXAY HUMH B3aUMOCBS3EH, TOTJa KaK B3aMMOJICH-
CTBHE — 3TO TepBasi 0COOCHHOCTh MPU PACCMOTPEHUH HayUHBIX (hak-
TOB B COBOKYITHOCTH. DTH HUCKYCCTBEHHbIE Oaphepbl pymarcs B XX
CTOJICTUH C MOSIBJICHUEM HOBBIX OTpaciiel 3HaHHsI, C(HOPMUPOBABIINXCS
Ha OCHOBE CJIMSIHUS OTICIBHBIX HAyK — (PU3MKH M XMMHUHU, XUMUH U
Ouooruu.

Poxaenne u pa3BuTHE KOJIOTHHA — HAYKH, 005S3aHHON CBOMM M0~
SIBIICHUEM Ha CBET Pa3HOOOpA3HBIM JUCIMILIMHAM W UMEIOIIEH CBOU
COOCTBEHHBIE METOIbI, OTHOCHTCS K 3TOMY JKe Teprony. B HacTosmee
BpEMSI B DKOJIOTMH MTPOCMATPHUBAETCSI BCe OOJbIIas TeHISHIHS K TIpe-
BpAIIIEHUIO €€ B HayKy, B KOTOPOH JIJIsl OXBaTa BCEX CTOPOH U3y94aeMO-
ro npeaMera paboTa BeAeTCs TPYIIaMi YYEHBIX;

* OTCYTCTBUE PEAIBHBIX MEPCIIEKTUB €€ Pa3BUTHS BILIOTH 70 30-x
ronoB XX cronerus. Kazanock, 4To 9Ta Hayka B OTJIMYKE, HAIPUMED,
OT MEJMIIMHBI, YCTIEXy KOTOPOH CIOCOOCTBOBAJIM JIAOOpATOPHBIE HC-
cJIeI0BaHusl, OTPAHNYMBAJIACh TEOPETHUECKUMU U3bICKaHUsAMU. B XIX,
B Hauasie XX BB., @ HHOT/Ia U Cceilvac, HEMOCPEICTBEHHOE MepeHece-
HUE Ha MPUPOY METOJIOB, BHIPAOOTAaHHBIX B J1TA0OPATOPHBIX YCIOBU-
X, 9acTO MPUBOJWIO K HEMPEIBUACHHBIM, KaTaCTPO(QUUECKUM TIO-
CIIEZICTBUSAM. DTa OMIMOOYHAs MPAaKTHKA TMOCTETICHHO 3acTaBUia 00-
paTUTh BHUMaHKE Ha SKOJIOTHIO, K YUETY YEJIOBEKOM B CBOEH JiesiTeb-
HOCTH JKOJIOTHYECKHUX 3aKOHOB.

B xonne XX — nauane XXI cronernii HaMeTHIICS nsimblil nepuoo
B MCTOPUH HKOJIOTHUH, TIPOUCXOINUT «IKOJOTHU3AMMS HAYKH. DTO CBS-
3aHO C OCO3HAHHWEM OTPOMHOM POJIH SKOJIOTUYECKUX 3HAHUH, C TIOHU-
MaHHEM TOTO, YTO JESTEIHHOCTh YEOBEKa 3a4acTyH0 HE MPOCTO Ha-
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HOCUT BpEJl OKPYXAIOIIEH Cpeie, HO U BO3JICUCTBYET Ha HEE OTpHUILIA-
TEJbHO, U3MEHSS YCJIOBHS JKM3HH JIIOJIEH, YIpOKaeT caMOMy Cylile-
CTBOBAHMIO YEJIOBEYECTBA.

1.2. Conep:xkaHue, mpeaMeT U 321244 IKOJOTHH

Cooepoicanue COBPEMEHHOM 3KOJIOTUW JTyYIlle BCETO MOXKHO OII-
PENeNNTh, NCXOIS U3 KOHIICTIIIMY YPOBHEH OpraHu3aliu, KOTOPHIE CO-
CTaBIISIIOT CBOEOOPa3HbIi «Oronornyeckuii uentp» (puc 1.3).

BUOTUYECKHE T'ensr Krnerku Opranst  Oprammsmpr  Honymwiuus — CoobuiecTa
KOMITOHEHTBI
e tl 1 fl it il 1
ABUOTUYECKUE
KOMIIOHEHTBI Bemectso DHeprus
paBHAETCS I I 1| I I I
T'enetndeckue Kierounsle CHCTEMBI Cucrembl  IlomynaiuoHHEIE
BUOCHUCTEMBI CHCTEMBI CHCTEMBI OpraHoB OpraHu3MOB CHCTEMBL OxocreTenst

PucyHok 1.3 — Cnektp ypoBHen opraHusauum (no 0. Oaymy, 1986)

I'en, knetka, opraH, OpraHusM, MOIYJISIHUS, COOOIIECTBO — OC-
HOBHbIE YPOBHM OpraHU3alMU KU3HU. PacronoxeHbl B Mepapxuiec-
KOM TOpSIZIKE — OT MaJjibIX CUCTEM K KpymHbIM. Ha kaxaom ypoBHe
WINA CTYNIEHH B pe3y/bTaTre B3auMOJCHCTBUS C OKpYXKaromel Gpusu-
YECKOM cpefiol (IHEprued M BEIEeCTBOM) BO3ZHUKAIOT XapaKTepHbIC
(dyHKIMOHATBHBIE cucTeMbl. [lon cucmemoii mMOHUMAIOTCS YTIOPSIT0-
YEHHO B3aWMOJICHCTBYIONINE U B3aMMO3aBUCHMbIE KOMIIOHEHTHI, 00-
pasyronye euHoe 1esnoe. JKOJIO0THs U3ydaeT, IMaBHbIM 00pa3oM, CH-
CTEMbI HaIOPraHM3MEHHBIX YPOBHEN OpraHu3alyu: MONY/IsIIUOHHBIE,
JKOJIOTUYECKHUE.

Cawmoli kpynHO# 1 Hanbosee OIM3KOHM K Maeany mo «camoobec-
TICUYCHHUIO» BEIIECTBOM W SHEPTHEH SIBISICTCS OUOnI02UYeCKdasl cucme-
Ma — buocghepa. OHa BKITIOYAET BCE JKUBBIE OPraHU3MbI 3eMIIH, Ha-
XONISAIIMECS] BO B3aMMOJICUCTBUN € (PU3MUECKON CPE/oi KakK eIuHOe
1esoe, 4ToObl MOJAEPIKUBATh 3Ty CUCTEMY B COCTOSIHUM yCTOWYHMBO-
rO paBHOBECHSI, MOJIy4as MOTOK dHepruu ot CoHIa, ee UCTOUYHUKA U
Mepeusydas 3Ty SIHEPIHI0 B KOCMUYECKOE MPOCTPAHCTBO.

Hepapxuueckuii Moaxo/1 gaeT yI00Hy0 OCHOBY JIIS MOpasielie-
HUSI M U3y4YEHUSI DKOJIOTHUECKUX cuTyanuid. Ha 3ToM ocHOBaHUH MOX-
HO J1aTh OIpEeJIeJICHNE FKOJIOTHH KaK HAyKH, €€ COePKaHus, IpeaMe-
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Ta ¥ 3aJia4. Jxonoeus — 3TO HayKa, UCCIeAyIoas 3aKOHOMEPHOCTH
KU3HENIEATSITLHOCTH OPTaHU3MOB (B JIFOOBIX €€ MPOSIBICHHSX, HA BCEX
YPOBHSIX MHTETPAIlUH) B UX €CTECTBEHHOH cpejie 0OMTaHus, ¢ yUeTOM
W3MEHEHUH, BHOCUMBIX B CPEIy JESITEeIbHOCTHIO YeTIOBEKa.

OcnosHbiM codepoicanuem COBPEMEHHOW DKOJIOTHH SIBIISIETCS UCCIIe-
JIOBaHHWE B3aWMOOTHOIICHHH OPTaHWU3MOB JPYT C APYTOM U CO CPEeon
Ha TOMYJISIIIMOHHO-OMOIIEHOTHYECKOM YPOBHE U M3ydeHHUE (PYHKIIHO-
HUPOBAHUS OHMOJIOTMYECKUX MAaKPOCHCTEM 00Jiee BBICOKOTO paHra: Co-
00IIIECTB,PKOCHCTEM, OMOC]EpPBI, UX MPOTYKTUBHOCTH M SHEPTETHUKH.

Ilpeomemom McciieOBaHUIN DKOJIOTHH SIBIITIOTCS OMOJIOTHYECKUE
MaKpOCHCTEeMbI (0COOH, TIOMYSIIUN, OMOIIEHO3bl) U UX JUHAMHKA BO
BPEMEHH U MIPOCTPAHCTRBE.

OcHognvle 3a0auu 3K0102UY MOTYT OBITh CBEACHBI K M3yUEHUIO
JUHAMHUKHA TIOMYJISIHAN, K YICHUIO O OMOIIEHO3aX U DKOCHUCTEMaX.
CrpykTypa OHOIIEHO30B, Ha YPOBHE ()OPMUPOBAHHS KOTOPBIX MPOKC-
XOJIUT OCBOEHHWE CPEJIbl, CIIOCOOCTBYET HAauOOJIee IKOHOMHUUHOMY U
MOJTHOMY HCTIOJIb30BaHHIO )KU3HEHHBIX pecypcoB. C 3TOW TOYKH 3pe-
HUSl, TJIaBHAsI TEOPETUYECKAsl U MPAKTUUECKAs 3a0ayd IKON02UU 3aK-
JFOYAETCS B TOM, YTOOBI BCKPBITH 3aKOHBI ATHX MPOIECCOB M HAYYUTh-
Cs1 yIPaBIISATh UMH B YCIOBUSAX HEM30€KHOM MHyCTPHATU3AIMU U Y-
OaHM3aIMM HAIIEN IUIAHETHI.

1.3. B3anMocBsi3b 3KO0JIOTMH C APYTHMH OMOJIOTHYECKUMH
Haykamu. IlogpasgeneHus 3K0JI0THA

Okonoeus — oHa U3 CPAaBHUTEIBHO MOJIOJBIX U OypHO pa3BHBa-
IOIIMXCS Ononorndeckux Hayk. OHaKo MPOHUKHOBEHHE SKOJIOTHYEC-
KHX UJIeH MPAKTUYECKH BO BCE pa3/iesibl OMOJIOTUHU 3a4acTylO0 CTaBUT
MO/l COMHEHHE CaMOCTOSITEILHOCTh SKOJIOTMU Kak Haykh. Bmecre ¢
TEM CYLIECTBYET HEMAJIO KiacCu(UKaIii OMOTOTMUECKUX HAYK, KaX-
Jast M3 KOTOPBIX, XOTS W HE OXBATHIBAET BCE OMOJIIOTHYECKHE HAYKU
(tabn. 1.1), naeT BO3MOXKHOCTh ONPENEITUTh MECTO KOJIOTHH CPEan
Ipyrux pucrutuiad (puc. 1.4).

OO1ue OMoIornYecKre HayKu M3y4aloT BECh OPraHMYEeCKUil MUD
B CTPOTO OIpPEAETICHHOM HAaIpaBIECHUH, KaKyIO-TO OIHY CTOPOHY €ro
YKM3HEHHBIX SIBJICHUH, T. €. «<HEMHOT0 000 Bcem». Kaskiast U3 3THUX Hayk
MOKET B CBOIO O4Yepe/b MOAPA3ACAThCS HA YacTH, HalpUMep, CHCTe-
MaTHKa — Ha CUCTEMAaTHKY 3J1aKOB, CHCTEMATHKY KUBOTHBIX U T. 1. Ya-
CTHBIE HAyKH M3y4alOT KOHKPETHO OOBEKThI OPraHUYECKOTO MUpa BCe-
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Ta6bnuua 1.1 — Knaccudukauma 6uonornvyeckux Hayk

(no B. I'. MoraHseHy, 1959)

O6Lwme Hayku |

YacTHble Hayku

KomnnekcHble Hayku

Cucrtematuka Mukpobuonorus
Mopdonorus BoTaHuka
dusmonorus 3oonorusi
Okornorus AHTpononorus
[eHeTnka

Buoreorpadus

OBOMIOLMOHHOE yYeHue

'mapoburonorus
NoyBoBeaeHue
[Mapaautonorus

CTOpPOHHE, T. €. «BCE 00 OMHOM», Tak, MUKPOOHOJIOTHS U3y4YaeT CUCTE-
MaTHKy, MOP(OJIOTHIO, (PU3HOIOTHIO, YKOJIOTHIO MUKPOOPTaHU3MOB.
[Ipu 5TOM YacTHBIE HAyKH B CBOIO OYepeb MOTYT ObITh pacuJICHEHbI:
300JI0THSI, HAIPUMED, MOAPA3JENAETCS Ha MPOTO300JI0THI0, TeTbMHUH-
TOJIOTHIO, OPHUTOJIOTHIO, SHTOMOJIOTHIO U T. 1. B OCHOBE KOMITIEKCHBIX
HAyK JISKHUT U3yYSHUE yCIOBUH )KU3HU OPraHU3MOB. B HUX 3HaUnTEIb-
HO HIMpEe U DIyO)ke pa3BUBAIOTCS SKOJIOTMYECKHUE UJIEH, JOMUHUPYET

Cpeaa
(Guocthepg)
ATmocepa
copenoms, 39poy,
0006 ”-'ueCTBa &

Vo Hanono w\‘*
s 7on gez:«aﬂ dounan© or® /
4"017 KO”O\—V\9 o(“\

' OMeckas mop®®

\QDQJOHO[\Q/
lenetnva

\
N

Ry, Tmocepd

(o \"‘@
s, noysoseP®

PucyHok 1.4 — lNonoxeHue
3Konoruu cpeaun opyrux

Guonornyeckmx Hayk

(no H. IN. Haymosgy, 1963)

JKOJIOTHYECKUH MOAXOJ MPHU
M3yYeHUH KOHKPETHBIX SIBIIE-
Hui. Tak, ruapoOuoIOTHs
M3y4aeT CUCTEMATHKY, MOpQo-
JI0THUI0 (00IIMe HAyK1 ) JKUBOT-
HBIX, PACTEHUH, MUKPOOpra-
HU3MOB (YacTHbIE HAyKH),
0OUTAOIIMX TOJBKO B BOJHOM
cpeze.

DKOJ0THA, KaKk o0Ias
Ouonornueckas HayKa Takxe
MOXeT OBITh pacuyieHeHa Ha
COCTaBHbBIC YaCTH: DKOJIOTHIO
pacTeHul, 3KOJIOTHUIO HACEKO-
MBIX, DKOJOTHIO JIECHBIX TO0-
poxn u T. 1. OgHAKO, €CIN IS
JIPYTUX HAayK UHIUBHUAYYM
SIBJISIETCS HAUKpYIMHEHIen
€IMHULIEH, TO ISl SKOJIOTHH
OH — MeJIbYaiiasl equHuLa
HCCJIE0BAHUM.
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B nacrosiee BpeMs 3K0JI0THs pacnanach Ha psijl HAyYyHBIX OTpac-
JeH U TUCLMIUIMH, 1014ac AAJEKUX OT MEePBOHAYAIBHOIO NOHUMAHUS
ee Kak Ouonornueckor Hayku (OMOIK0I0rUM) 00 OTHOIIEHUSIX KUBBIX
OpPraHU3MOB C OKpYXarolled X cpefod. DKOIOTHIO 1o pazmepam
00beKmos uzyuenus NeNArT Ha.

* aymakonoeuio (0COOM, OPraHu3M M €ro cpejia),

* 0eMIKON02UI0 WIN TIOMYIIUOHHYIO 3KOJOTHIO (OMYJIALUS U ee
cpena),

* cunaxonoeuto (OMOTUUECKOE COOOIIIECTBO, DKOCHCTEMA U UX CPeia),

* reorpauecKyro WK JaH A THYIO SKOJIOTHIO (KPYITHBIE T€0CH-
CTeMbI, Teorpa)uecKre MpoLECChl ¢ yYaCTHEM KMBOTO U UX CPEbI),

* 100ATHHYIO SKOJIOTHIO (MEradKoJIoTHsl, yueHre o Ouocdepe 3eM-
m)*, (puc. 1.5.).

ITo oTHOMIEHUIO K npedmemam usyuenus FKOIOTHIO MOJpa3iess-
0T Ha HKOJIOTHIO MUKPOOPTaHU3MOB (IIPOKApHOT), TPHOOB, pacTeHHUH,
JKUBOTHBIX, YEJIOBEKA, CEJIbCKOXO3SIHCTBEHHYO, IPOMBILIUIEHHYIO (MH-
YKEHEPHYI0), OOIIYI0 SKOJIOTHIO.

Ilo cpedoam u komnonenmam paznuyarOT SKOJOTHIO CYLIH, Mpe-
CHBIX BOIO€MOB, MOpckyto, Kpaiinero CeBepa, BEHICOKOTOPHH, XUMH-
YeCcKyro (FEOXMMHUYECKYI0, OMOXUMUYECKYI0). [0 nooxodam Kk npeo-
Memy BBIIENSIOT aHAJTUTUYECKYIO U TUHAMUYECKYIO SKOJIOTHH.

C Touku 3peHust pakmopa epemenu paccMaTpUBAIOT UCTOpHYEC-
KYIO ¥ 9BOJTIOIIMOHHYIO SKOJIOTHH (B TOM YHUCIIE apXeoJoruio). B cuc-
meme 9KoN02UuU Yen08eKka BBIACISIOT COLUAIBHYIO SKOJIOTHIO (B3au-
MOOTHOIIIEHUE COIMAILHBIX TPYNI O0IIEeCTBA C UX CPEIOW KU3HH),
OTVIMYAOLLYIOCS OT 3KOJIOTMM MHIMBHA U DKOJIOTUHU YEJIOBEUYECKHUX
NOMYJISIIKMN 10 (PYHKIIMOHAILHO-POCTPAHCTBEHHOMY YPOBHIO, PaB-
HYI0 CHHOIKOJIOTHH, HO UMEIONIYIO Ty 0COOEHHOCTB, YTO COOOIIecTBa
JIOZIEN B CBS3M C UX CPEAOM UMEIOT JOMUHAHTY COLMAIbHON OpraHu-
3a1M1 (COLMANIBHYIO 3KOJIOTHIO pacCMaTPUBAIOT ISl YPOBHEH OT die-
MEHTAPHBIX COLMATIBHBIX IPYIII O YEJIIOBEYECTBA B LIETIOM).

* H. @. Peitmepc (1994) sxomnoruto 1o pazMepam 00bEKTOB M3yUeHUs MpeJIaraeT rmojpasie-
JIMTh HA: aymoKono2uto (IKOIOTHI0 0co0ei U OpraHW3MOB Kak MpeICTaBUTeNeH BUIa); dema-
Kono2uto (IKOJIOTUIO MaJIbIX TPYII); NONVIAYUOHHYIO DKONO02UIO; CHeydKono2uto (IKOJIOTUI0
BUJIA); CUHIKON02UIO (IKOTIOTHIO COOOIIECTB); 6uoyeHono2uio (IKOIOTHI0 OUOLEHO30B); 6u0-
2eoyenonozuro (yueHue 00 HIKOCHCTEMAaX Pa3IMuHOro HEPApXUUECKOro ypOBHS OpraHU3alnm);
buocgeponozuro (yuenue o ouochepe); sxocgheponoeuio (rnodaabHYO HKOJIOTHIO).
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PucyHok 1.5 — CTtpoeHue mupa (BceobLlaa nepapxus cUctem) u
nonoxeHne GMONOrMYECKMX HaykK, U3yvaloLmX pa3fnimyHble YPOBHU
ero opraHusauum (no B. A. PagkeBuuy, 1983)
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1.4. MeToabl KOJOTHYECKUX MCCJIeI0BAHUN

[Tocne padot A. Tencnnm (1935), I. I. BunGepra (1936), B.H. Cyxka-
yeBa (1942), P. Jlunnemana (1942) u hopmMupoBanusi mpeaCTaBICHUS O
TOM, YTO SKOCUCTEMA SBJISIETCS MPEIMETOM 3KOJIOTMH, METOZIOM €€ UC-
CJIEIOBaHUM SIBUICS CUCTEMHBIN MOJIXOI, HAIIEIINN OTPaKEHUE B pa-
ootax JI. bepranandu (Mcropus u cratyc o0imei Teopun cuctem, 1973),
V. Dmbn (OOmas Teopusi CUCTEM Kak HOBask Hay4Has JUCIUIUIMHA,
1969), B. b. CouaBa (BBenenue B yueHue o reocucremax, 1978),
1O. Onyma (Oxonorus, 1986) 1 HEKOTOPBIX APYTUX yueHbIX. B sKoo-
THH UCTIONB3YIOTCS Memoobl UCCIe008anUll U NOHAMUsL, TIPUMEHSIEMBbIS
U B JIPYTUX Haykax — OMOJIOTMH, MaTeMaTuke, GU3UKe, XMMUHU U T.]I.
MHorue e METOIBI UCCIIEJOBAHNI CBOMCTBEHHBI MCKITIOUUTEIBHO DKO-
noruu. Hanpumep, eciu uccneioBaHus KOJI0rMU ocolel (ayTakosio-
r'visl) MHOT/IA OJTM3KK MCCIIEAOBAHUAM B 00J1aCTH (PU3HMOIIOTUN WM OHO-
reorpaui, TO U3y4eHHUE MOMYSILUMI U OMOLIEHO30B OTHOCUTCSI BCELlE-
710 k sKonoruu. [Ipu mepexone oT 0HOTO YPOBHSA K Ipyromy — OoJjee
BBICOKOMY — Yy BELLIECTB BBISBIIIOTCSA HOBBIE CBOMCTBA. [IpuBenem nBa
npumepa, onuH — u3 QU3MKH, APYyroil — u3 3kojorud. Bogopon u
KHCIIOPO]T, COSTMHSISICH B OMPEIENICHHOM COOTHOIIIEHNH, 00pa3yroT BOILY —
KHUJIKOCTb, COBEPIIIEHHO HE MOXOXKYIO 110 CBOMM CBOWCTBAaM Ha MCXOJ-
HbIE Ta3bl. BOIOPOCIN M KHUIIIEYHOIIOJIOCTHBIE )KUBOTHBIE, SBOJFOIINO-
HHUPYSI COBMECTHO, 00pa3yloT CUCTEMY KOpPaJLIOBOro puda, BOZHUKAET
3¢ PEKTUBHBIA MEXaHU3M KPYTOBOPOTA AJIEMEHTOB TUTAHMUS, TIO3BOJIS-
IOIINH TaKoi KOMOMHMPOBAHHOW CHCTEME MOAIEP;KUBATH BBICOKYO ITPO-
JTYKTHBHOCTB B BOJIaX C OYEHb HU3KHM CONIEPKAHUEM ITUX DJIEMEHTOB.
dakTuyeckas NpoLyKTUBHOCTb U Pa3HOOOpa3ne KOpaJIOBbIX pUPOB —
Ka4eCTBEHHO HOBBIE (IMEPIHKEHTHBIE) CBOMCTBA, XapaKTEPHBIE TOIBKO
st pupoBoro coodmectBa. Deridnman (1945) cunran, 4To MpU Kax-
JIOM O0BETMHEHUH MOAMHOXECTB B HOBO€ MHO)KECTBO BO3HHKAET MO
MEHBLIEH Mepe 0OTHO HOBOE MHOKECTBO.

OCHOBHBIE METO/IbI IKOJIOTHUECKUX UCCIIEAOBAHUIA: TIOJIEBbIE, K-
CTIEpUMEHTAJIbHbBIC UCCIICIOBAHMS C MCTIOIB30BAaHHEM IKOCHUCTEMHO-
r0, TOMYJSIMOHHOTO, BOJIOIHMOHHOIO U UCTOPHUUYECKHUX MOIXOIOB,
W3yYeHHE COOOIIEeCTB U aHAJIN3 MECTOOOUTaHHH.

Dxocucmemuviil n00xod. Ilpu SKOCUCTEMHOM TOAXOJE IIEHTPOM
BHUMaHHS UCCIIEIOBATENS-IKOIIOTA SBISIOTCSI NOMOK SHEPSUU U KPY2Oo-
6opom Gewjecms MEXIy OMOTUYECKUM M aOMOTHUYECKUM KOMITOHEHTa-
M SKocdepbl. Hanbompimit uHTepec npeacTapiseT ycTaHOBIeHHE (yH-
KUMOHAJIbHBIX CBSI3€M, TAaKMX, KaK LEMH MUTaHHs, B3aUMOOTHOLIEHUS
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JKHBBIX OPraHU3MOB MEXJTy CO00# 1 ¢ OKpykatoltel cpenioi. Bee cBszn
OLIEHUBAIOTCS 110 UX BO3/ICHCTBUIO HA YCTAHOBJICHHBIN 00BEKT (pHc.1.6).

OHEPTETU-
YECKWA
OBMEH

OKPYXAIOLLASA CPEDA

LIEHTPANBHBLIN
OBBEKT

MH®OPMALIMOHHbIA
OBMEH

PucyHok 1.6 — CxemMa 3KOnorm4eckoro (3kocMCTeMHOro) nogxoaa

DKOCHUCTEMHBI MOIXO0J BBIABUTAECT HA TIEPBBIN TIaH OOMIHOCTD
OpraHu3aly BceX COOOIIECTB, HE3aBUCUMO OT MECTOOOUTAHUS U CH-
CTEMATUYECKOTO MOJIOKEHHSI BXOSIINX B HUX OPraHU3MOB. JTO MOJI-
TBEP>KIAETCS MTPOCTHIM CPAaBHEHNUEM BOIHOM M HA3€MHOW SKOCHCTEM.
[Tpu pe3kom paznuyuu cpeabl OOUTaHUs U 00Pa3yIOIINX CUCTEMY BH-
JIOB YETKO MPOCMATPUBAETCS CXOICTBO CTPYKTYpPhl U (DYHKLIMOHAIb-
HBIX €IUHUI] 3TUX JBYX SKOCHCTEM.

B skocHcTEMHOM NMOAXOAE HAXOAWT MPUIIOKEHHE KOHLEMIHS Cca-
MOpETyJsIiiMy (ToMeocTasa), 3 KOTOPOH CTAHOBUTCS SICHBIM, YTO Ha-
pYLIEHHE PErylsITOPHBIX MEXaHU3MOB, HAlIPUMEP B pe3ysibTare 3ar-
PSA3HEHHS CPEIbl, MOXKET NMPUBECTU K OMOJIOTMYECKOMY IUCOaIaHCy.
DKOCHCTEMHBIH TIOXO0]l BAXKEH TPHU Pa3pabOTKe CTPATETHH Pa3BUTHS
CEJIbCKOTO XO3sMCTBA.

H3yuenue coobujecms. 1lpu nyueHnn cooOIIECTB UCCIIETYIOT pac-
TEHUs], )KUBOTHBIX 1 MUKPOOPTaHU3MBbI, KOTOPbIE OOUTAIOT B PA3IMUHbBIX
OMOTHYECKMX €IMHHIIAX, TAKUX, KaK JIEC, JIYT, MycTomb. OCHOBHOE BHH-
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MaHHe yZEeNSeTCs ONPEACICHNIO M OTIMCAHHIO BUJIOB, H3yYEHHIO (paKTo-
POB, OrPaHUYMBAIOLIMX MX pacrpocTpaHeHre. OTHUM U3 acleKTOB I10-
JOOHBIX MCCIIEIOBAHUM SIBIISIETCS MOTyYSHUE HAYYHBIX JAHHBIX O CyK-
LECCHAX U KJIMMAKCOBBIX COOOIIECTBAX, YTO BECbMa BAXKHO JUIs pellie-
HHSI BOIIPOCOB PALIMOHAILHOTO UCTIONB30BaHUSI PUPOIHBIX PECYPCOB.

Honynayuonnwiii no0xo0. B coBpeMeHHBIX MOMYJSIIMOHHBIX HC-
CJIEZIOBAaHUSX MCIIOJB3YIOTCS MAaTeMaTHUECKUE MOJIEIH POCTa, CaMo-
MOJIEPKAHUS M YMEHBIICHHS YCICHHOCTH TIOMYIISIIIAY T€X MITH HHBIX
Bu10B. [locTpoeHne Moenei CBsi3aHO C TAKMMHU MOHATHSIMH, KaK POXK-
JTA€MOCTh, BBDKUBAEMOCTh U CMEPTHOCTh. [[OMyISIIMOHHBIA TTOAXON
o0ecrneyrBaeT TEOPeTHUECKyto 0a3y Ul OHUMAHHUS BCHBIIIEK YHC-
JICHHOCTH BPEAMTENICH U Mapa3uToOB, UMEIOIINX 3HAYCHUE JIsi MEIH-
LUHBI U CEJIbCKOro X03sHCTBa. JlaeT BO3MOXKHOCTh OOPHOBI ¢ HUMHU
NPUMEHEHHEM OHMOJIOTUYECKHX METO/IOB, HAIPUMEP HCIIOIb30BAHUE
XMIHUKOB U Mapa3uTOB BPEAUTENS, NO3BOMISET OLEHUTh KPUTHUYEC-
KYIO YACJIEHHOCTh BUIa, HEOOXOIMMYIO JUIS €70 BEDKUBAHUSA. ITO 0CO-
OEHHO Ba)KHO NIPY OpPTraHHU3AINH 3aIMI0OBEIHUKOB, BEJICHUN CEITLCKOTO U
OXOTHUYbBETO XO34HCTBA, @ B TEOPETHUECKOM IJIaHE — MPU U3YUECHUH
BOIIPOCOB IBOJIOIIMOHHON U MCTOPUIECKOM IKOJIOTHH.

H3zyuenue mecmoobumanuii. AHanu3 MecTooOMTaHUsS 0CO00 BbI-
JIEIISIOT B CBSI3U C YIOOCTBOM MPOBECHUS ucciaenoBannii. OH mupo-
KO pacrpoCTpaHeH B MOJEBbIX UCCIIEAOBAHUAX, TaK KaK MECTOOOHUTA-
HUSI JIETKO TMOIAIOTCS Kiacch(pukanuy. 31ech u3ydaroT OMOTHYEeCKUE
KOMITOHEHTbI SKOCUCTEMBI, OCHOBHBIE (DAKTOPBI OKPY>KArOILEH Cpeabl —
snaduueckue, Tonorpapuueckue U KIMMaTHYECKUe, Takue, KaK Mo-
YyBa, BOJIA, BIAXKHOCTb, TEMIIEpATypa, CBET U BETEp. AHAINU3 MECTO-
O0OUTaHUN UMEET TECHbIE CBSA3H C IKOCUCTEMHBIM TOAXOIOM U H3yde-
HUEM COOOIIECTB.

Deontoyuonnbvlil u ucmopuyeckull nooxoosl. BaxxHblil MaTepuai o
XapakTepe BEpPOSATHBIX OyIyIINX W3MEHEHHWH MBI MOKEM TOJTYYHTh,
u3yyasi, Kak 9KOCUCTEMbI, COOOIIECTBA, MOMYISILIMA U MECTOOOUTAHUS
MEHSUTUCHh BO BPEMEHH. DBOJIOIIMOHHAS YKOJIOTHST pACCMATPUBAET U3-
MEHEHUS, CBA3aHHbIE C Pa3BUTHEM KHM3HHU Ha 3emiie, MO3BOJSET Mo-
HSTh OCHOBHBIE 3aKOHOMEPHOCTH, KOTOPBIE JIEHCTBOBAIN B 3KOChepe
JI0 TOrO MOMEHTA, KOTJia BaXKHBIM IKOJIOTUYECKUM (DaKTOPOM, BIIHSIO-
MM Ha OOJBIIMHCTBO OPTaHW3MOB M Ha (PM3MUECKYIO Cpely, cTala
JeSITeIbHOCTb YeJIOBEKa. JBOJIOLMOHHBIN MOAXOJ B MCCIIEJOBAHUIX
MO3BOJIAET PEKOHCTPYHPOBATH HKOCHCTEMBI MPOILIOTrO, UCIOIb3YS
NaJICOHTOJOTMUYECKUE JaHHbIE (AHAJIN3 MBUIbLbI, HCKOMIAEMBIE OCTaT-
KU U T. JI.) U CBEJICHUSI O COBPEMEHHBIX IKOCHUCTEMAX.
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Hcmopuyeckas sxkonoeusi 3ydaeT n3MEHEHHs, CBS3aHHbIE C Pa3BU-
THEM YEJIOBEYECKON LIMBWIIM3ALUU, U TEXHOJIOTUH, UX BO3PACTAIOLLEE
BIIMSIHAE Ha TIPUPOJTY, OXBATHIBASI EPUOJ] OT HEOJIMTA A0 HAIIMX THEH.
Hcnonb3ys HCTOPUUYECKUE MOIXOAbI, MOKHO BBIIBIIATH OJTOBPEMEH-
HbIE HKOJIOTMYECKHE TEHIECHIUH, KOTOPbIE YCTAHOBUTH TOJIBKO MyTEM
W3y4YEHHs] COBPEMEHHBIX IKOCUCTEM HEBO3MOXKHO. TakoBbI, HanIpuUMep,
W3MEHEHUsl KJIMMaTa, KOHBEPreHTHAasl 3BOJIIOLMS, pacCeIeHUe BUIOB
pacTeHui M KUBOTHBIX. McTopuueckuil moaxon gaer Oosble HOBBIX
TEOPETUIECKUX UCH B CPABHEHUH C aHATM30M MECTOOOUTAHUH.

B nocnennee necartunerne XX B. yCIIeXu TEXHUKH JaJIA BO3MOXK-
HOCTb Ha KOJIMYECTBEHHOM YPOBHE U3y4aTh OOJbIINE, CIIOKHBIE CHC-
TEMBI, TaKHe, KaK dKoJorudeckue. HeoOxoquMbIMu HHCTpYMEHTAMHU
JUIL 3TOTO MOCTYKUIM METOJ] MEYEHBbIX aTOMOB, HOBbIE (DU3HMKO-XH-
MHUYECKHE METOIBI (CTIEKTPOMETPHS, KOJIOPUMETPHSL, XpOMOTOTpadusi ),
JUCTaHIIMOHHBIE METOMbI 30HAMPOBAaHMsI, aBTOMAaTUYECKUA MOHHUTO-
PHUHI, MaTeMaTuYecKoe MOJIECIUPOBAHUE U T. A. DTO MO3BOJIMUIIO yue-
HBIM pa3HbIX cTpaH, paboTatonum ¢ 1964 roga no obmeit MexayHa-
pomHoii 6nonoruyeckoi nporpamme (MBII), moxcuntars MakcuMab-
HYI0 OMOJIOTMYECKYIO TPOAYKTUBHOCTb BCEH HAILIEH TIAHETHI WIIN TOT
MIPUPOIHBIN (POH[T, KOTOPBIM PAacHoNaraeT YeJI0BEUECTBO, U MAKCUMAJTb-
HO BO3MOJKHBIE HOPMBI M3bATHA MPOAYKLMH JJIs1 HY XKl pacTyILEro Ha-
cenenust 3eman. Koneunoit nensto MBI sBisieTcst BeIsiBIEHHE Kade-
CTBEHHOTO U KOJIMYECTBEHHOTO PACIpPEEICHNUs U BOCIPOU3BOJICTBA
OpPraHUYECKOr0 BEILECTBA B UHTEPECAX UCIIOJIB30BaHUS UX YEJIOBEKOM.
Wtoru pabote! yuensix mo MBII nocraBunm mepen coBpeMeHHBIM 00-
LIECTBOM aKTyaJIbHEHMILYIO 3a/1a4y NpPEeNOTBPaILEHUs] BO3MOKHBIX Ha-
pYyIIEHHH OMOJIOTUYECKOr0 paBHOBECHS B MaclITabax BCE IUTAaHETHI.

33}13]{]/[51 K NPAKTUYECCKUM 3aHATUAM

3aganue 1.1. M3yuuTh OCHOBHBIE OCOOCHHOCTH JTAroOB CTAHOB-
JICHUS U Pa3BUTHS DKOJIOTHH, KaK HAYKH.

Mamepuanvl u 06opyoosanue: 1. HarnsaHbIE TOCOOUS (TaONUIIBI,
CIIaibl U Ap.); 2. TMHEHKHU; 3. BETHBIE KapaHaamm; 4. pabodas TeT-
panb.

Buvinonnenue 3aoanus. Tons3ysach yaeOHUKaMHU, HAyYHBIMHA M Ha-
[JSIIHBIMU TIOCOOUSIMH, CTYJEHTBI M3y4atOT OCHOBHBIE OCOOEHHOCTH
3TaNoB CTAHOBJICHUS W Pa3BUTHUS IKOJIOIMH, Kak Hayku. Bxian yde-
HBIX B pa3BUTHE dKooruu. B paGoueil Terpanu pe3yapraThl OTpaxa-
10T B Tabnuue 1.2.
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Ta6nuua 1.2 — OCHOBHbI€e 3Tanbl CTAHOBMNEHUA U pa3BUTUA 3KONOTUKN

n

OCHOBHbI€ 3Tanbl CTAHOB-
€HUS U pa3BUTUSA 3KONOMuU

XapakTepuctmka
3TanoB passuTus
akonormm

Bknapg yyeHbIx B pa3Bsu-
Tre 3KONOMHU no aTanam
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PucyHok 1.7— YpoBHU opraHu-
3auMm KUBbLIX CUCTEM, U3y4ae-
Mble 3Kororuen

3aganue 1.2. N3yuuts
YPOBHH OPraHW3aIIiH )KUBbIX CH-
CTEM, U3yYaeMbI€ SKOJIOTHEH.

Mamepuanwt u 0bopyoosa-
Hue: 1. HarJIsIAHBIE TTOCOOUS
(TaGnuuel, cnaiasl u Ap.);
2. TWHEWKW; 3. IBETHBHIC Ka-
panaamm; 4. pabouas TeTpaib.

Buvinonnenue 3adanus. 3a-
pucoBaTh B pabouel TeTpaau
pUcCyHOK 1.7, OTMETUB YPOBHHU
JKUBBIX CUCTEM, M3ydaeMbIX
akosioruen. Jlatb UM xapakre-
PHUCTHKY.

3ananue 1.3. U3yuuts
KJ1accudukanuio Ouonoruyec-
KUX HayK, MECTO CpeIu HHX
9KOJIOTHH.

Mamepuanvt u 0bopyoosa-
Hue: 1. HarasgaHBIE ITOCOOUS
(tabnuipl, cnaiiael U 1p.);
2. TMHEWKH; 3. IBETHBIE KapaH-
namm; 4. pabouast TeTpab.

Buinonnenue 3aoanus.
[Tonb3ysick yueOHBIMH, HayU-
HBIMH, HAlJISJHBIMH TO0COOMS-
Mu, Tabmuuen 1.1, cTyaeHTsl
U3y4aroT KJacCupuKaiumio 61o-



JOTHYECKUX HayK, MECTO CPEI HUX DKOJIOTHH. Pe3ymbrarsl oTpaxka-
10T B paboueit TeTpaau.

3ananme 1.4. Jlatb onpesienaeHne COBPEMEHHON YKOJIOTHH, €€ CO-
JEPKAHUIO, IPEAMETY U 3a/a4aMm.

Mamepuanvt u 06opyoosanue: 1. HarIsAIHBIE TOCOOUS (TAOIHIIBI,
CIaMIbl U 1Ip.); 2. IUHENKH; 3. BETHBIEC KapaHaaiu; 4. paboyast TeT-
panb.

Buvinonnenue 3a0anus. 1lonb3ysich yaeOHBIMU, HAyYHBIMH HATIISI-
HBIMHU TIOCOOUSIMU, PUCYHKOM 1.8, CTYIEHTBI AAIOT OMpPENETIEHUE CO-
BPEMEHHOM JKOJIOTUH, €€ COAEPKAHUIO, IPEAMETY U 3aaadaM. OTMe-
Yar0T OCHOBHBIE TO/Ipa3/I€IEeHUs IKOJIOTHUH.

. JKonorma (onpeaene HuA, NOHATUA)
npeameT3aKoNomm

cofiepKaHme 3K ormmn

334341 3KONOTUM

06beKTbl 3KON0TUM

‘ Bceobwan 3 Konorma (6ronoro-coumoreorpadpuryeckan obaactb 3HaHUA)

< > Buonormyeckan akonorna

aKonoms ocobem

———— 9KON0MA NONYNALUMA ———————————— TeOopP1A B0/ LMK

———— 3KO/10MA 3KOCMCTEeM \\ NonyaALMOHHaA TeHeTHKa
6uoreorpadua
K/IMMaTtonorma
MmaTemMaTnye CKan s Koorms
reosiorus

_O CouuanbHas akonorna

3KONOMMAYEN0BEKA
3KONOTUA KYNbTYPbI

PucyHok 1.8 — OnpegeneHne coBpeMeHHOMN 3Koorum
(no T.A. Ko3noBou, T.C. CyxoBoun, B.1. CuBornasony,
1996 ¢ nameHeHUAMM)

B3anMoCBs3b 3KOJIOTHH C IPYTUMH HAyKaMH OTpaskaroT B TaOIu-
e 1.3.
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Ta6nuua 1.3 — B3aumocBsA3b 3KONOrUM C APYrMMU HayKamMmu

CB#A3b 3KONomMu ¢ MpakTuyeckoe
OPYTMMU Haykamu Mpumep 3HayeHue
. dusnyeckan reorpadpusa

.Feonoms

. Knumatonorusa

.OTonormms

.Mopdonorus

. Buoreorpagus

. ®usnonorus

. Xumusa

O NO OB WN -

KoHTpoJibHBIE BOIPOCHI

1. Uto o3HauaeT noustue “sKonorus’?

2. KT0 13 y4yeHbIX BIEPBBIE UCIIOJIB30BAT TEPMHUH “IKOIOTHS?

3. OT™MeThTe OCHOBHBIE COOBITHS, CBS3aHHBIC C dTAallaMH pa3BH-
THUS DKOJIOTUH, KaK HAayKH.

4. Ha3oBHTe pOCCHICKHX YYEHBIX, BHECIIUX BKJIQJ B CTAaHOBJIE-
HUE U Pa3BUTHE IKOJOTHH.

5. O0BsICHUTE PUYHMHBI OTCTABAaHUS PA3BUTHS IKOJIOTHH OT JIPY-
I'MX OMOJIOTMYECKHX HayK.

6. Posib skonorun B XXI cronetun?

7. HazoBUTE OTIAMUYUTEIBHBIE OCOOEHHOCTH OMOJIOTMYECKON CcHC-
Tembl “Orochepsr’” oT Apyrux OMOJOTHYECKUX CHCTEM: OPTaHU3MOB,
HOIYJISILAY, COOOLIECTBA, SKOCUCTEMBI.

8. K kakuM 13 OMOIOrHYeCcKUX HAyK OTHOCHTCS SKOJIOTHUs?

9. OTMeThTe TIOJOKEHNE SKOJIOTHH CPeN IpyruX Ouosormyec-
KHX HayK.

10. Yro siBnsieTcst cofiepsKaHueM, IPEIMETOM U 3a/1auaMiy 3KOJIO-
ruu?

11. Yro m3yvaercsi B OMOIOTUIECKOMN IKOIOTHH?

12. TTouemy HEOOXOAMMO M3y4aTh SKOJIOTHIO?

13. Kak U3MEHUINCh OTHOIICHUS Y€JI0BEKa M MPUPOIBI IO Mepe
pa3BUTHS YEJIOBEUYECKOW LUBUIU3ALMU?

14. Kakue HayuHble HalpaBiIeHUs B HKOJIOTMH BaM U3BECTHBI?

15. JlaiiTe KpaTKyr0 XapaKT€pUCTHUKY OCHOBHBIM METOJaM 3KOJI0-
IMYECKUX MCCIIEJOBAHUM.
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2. BUOCODEPA: ONPEAEJEHUE,
CTPYKTYPA U 3BOJIIOIUA

2.1. Ilnanera 3eMuisi: BOSBHUKHOBEHHE, COCTAB M CTPYKTypa

Bospact BeenenHnoli - Bcero marepuaiabHOro MUpa BO BpEMEHU U
npocrpaHcTBe cocrapisieT 12-15 mapa. net. Ilo Teopun “bosbiioro
B3pbIBa” BceeneHHas BO3HMKIIA B pe3ysbTaTe B3pbIBa BELECTBA CKa-
TOTrO 10 HEBEPOATHO MaJIbIX pa3MepoB. B3pbiB orpomHeiiiien MOLIHO-
CTH TTOJIOKHUIT Hauas10 ()OPMHUPOBAHUIO Mamepul, BpemMenu U npocmpan-
cmea. BpicBoOOIMBIIasACS MPHU B3pPhIBE YHEPTUsl KOHLIEHTPUPOBAIACh
B KpOIIIEYHOM OO0beMe BeIIecTBa, Obllla TaK KOJIOCCATbHA, YTO BBI3-
BaHHOE €10 paciiMpeHue BceneHHoN nmpoaoiKaeTcst U B HACTOsIIEe
BpeEMSI.

O6pa3zoBanue CoiHLIa MPOU3OILIO OKOJIO 5 MIpA. JET Ha3ajd B
pe3ynbTare CKaTHs OTPOMHOTO Ta3o-TblieBoro odnaka. [Ipu koHIeH-
TpaLMU ra3a u MK Temreparypa o0saka MnoBblIaIach, B €0 LEHTPE
(hopMHPOBAJIOCH TIIOTHOE AP0, OKPY>)KEHHOE BPAIIAIOLTIMCS Ta30BO-
IBUIEBBIM KOJIBLIOM. [Ipy moBbIIEHNH TeMIepaTypbl BHYTpH sAApa A0
HECKOJIbKMX MUJUITMOHOB rpaycoB Llenbeust mpoucxoaunu Tepmosiaep-
HbI€ pEaKL1H 0 MPEBPALLECHUIO BOAOPOJA B TEJINUH, YTO U MOCITYKUII0
NOsIBJIEHUM HOBOM 3Be3/bl - CoHIIA.

[Iportieccbl BHYTpH sipa C BBIJICICHUEM OIPOMHOM SHEPTUH MPH-
BEJIM K BBIOPOCY OOJIBIIOTO KOMMUYECTBA 3BE3/THOTO BemlecTBa. OCThI-
Basi BHYTPH ra30-MbIJICBOIO KOJbIIA, YACTUIBI CTAJIKWBAJIUCH, CIIMIIA-
JMCh U 00Pa30BBIBAIM CTYCTKH - 3apObIIIN TUIAHET. YBEJINYHUBAsCH B
pasmepe, 3TH Tella MPUTATHBAIN K ce0e Ta30BO-TBIIEBYIO CyOCTaH-
Mo, copMupoBaB B urore miaHeTsl CoaHeuHoil cucremsl (Mepky-
puii, Benepa, 3emist, Mapc, FOnurep, CarypH, Ypan, Hentyn u [1ny-
TOH), puc. 2.1.

3emJtst ABMKETCs o opOuTe ynanenHoi ot Connna Ha 149,6 muH.
kM. Bospact 3emnu 4,5-4,6 Mapa. net. 3emiisi, Kak ¥ Ipyrue MmiaHeThl
ConHevyHol cucTeMsl, 1BUkKeTCs BOKpYr CONHLA MO OBaJIbHOW WIIU
AIIUNTUYECKON TPAaeKTOPUHU, KOTOpasi Ha3bIBAETCSl OKOJIOCOJIHEUHON
opbuTtoii. Bpems monHoro o6opora 3emiin Bokpyr ColHIIa COCTaBIIsA-
et 365,26 3eMHbIX cyTOK. [Ipy IBUKEHUH 1O OKOJIOCOTHEUYHON OpOu-
Te 3eMJIsi OIHOBPEMEHHO BpalllaeTcsi BOKPYT CBOEH OCH, UTO MPHUBO-
JIMT K CMEHE JTHS ¥ HOYH, BpEeMEH rofa. Bpems moiHoro o6opoTa ra-
HETbl BOKPYT CBOEH OCH Ha3bIBAE€TCs MEPHOIOM BPAILIECHUS WU CyT-
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PucyHok 2.1 — ConHe4Has cuctema: ConHue un geBsaTb
GonblIKNX NnaHeT

KaM{, KoTopoe Ha 3emiie AauTcsi okono 24 yacoB (23 yaca 56 mu-
HYT).

3emJ1s He ABTsieTCs UealbHbIM mapoM. OHa clierka mpuILIioCHy-
Ta ((opma reousa) y nostocoB, €€ MOJSPHbIN JUaMeTp MEHbILE SKBaA-
TopHanbHOTrO Ha 38 kM. DTy (hopmy reouga 3emis mpuodpena us-3a
LEHTPOOEIKHON CHUJIbI, BBITAJIKMBAIOLIEH MaTepHai OT LEHTpa K MepH-
¢depun. Cpeannii quametp 3emun coctasisier 12700 kM, SkBaTopu-
anbHBIA paanyc - 6378,2 kM, NOIApHBIN paauyc - 6356,8 kM, mio-
I1a/1b MOBEPXHOCTH - 510 MITH. KM?.

3emHas ock (BooOpaxaemast TnHUs), coeannstomas CeBepHbIi 1
HO>HbIH rerpagpuyueckue notoca, HaKJIIOHEHa K MII0CKOCTH OKOJIOCOJ-
HeuHO opOuTel. [1o 3kBaropy 3emiM MPOXOIUT YCIOBHAs pa3feliv-
tenbHas TuHUA Mexay CesepHbiM U FOxHbIM nonymapusmu. M3-3a
HaKJIOHA 3eMHOM OCH B 0JiH Tieproz roga ConHie Oosblie HarpeBaeT
u ocselaet CeBepHoe noitymapue, a B Apyrou - FOxuoe. Benencreue
9TOTO M MPOUCXOANT CMEHA BPEMEH rojia.

Teno nnaneTs! 3eMils COCTOUT U3 pAa CII0EB, C(HOPMHUPOBABILUXCS
Ha PaHHHX CTaAMsIX ee pa3BuTus (puc. 2.2).

36



i

BUQC®EPA -

PucyHok 2.2 — O6was cTpyktypa 3emnu

B uentpe 3eman pacnionaraercs mioTHOE AP0, KOTOPOE COCTO-
UT U3 JKelle3a, HUKENs M HEeOOJBIIOro KOJIWYEeCTBa APYTHX AIIEMEH-
TOB. B siipe BbIIENAIOT BHYTPEHHIOIO M BHEIIHIOW YacTu. BHemiHnee
STIPO HAXOTUTCS B )KUKOM WUJIM PACIUIABICHHOM COCTOSIHUM TPH TEM-
neparype okosio 3360°C. Bo BHyTpeHHEM siipe TeMIiepaTypa MpeBbl-
mraet 4530°C. [Mpenmnonaraercs, 9To CyOCTaHIMs 37€Ch TBEPAAst UK
BeZIeT ce0st KaK TBEPIIO€ BEIIECTBO Oyarojapsi OrpOMHOMY JaBIICHHIO,
KOTOpPO€ OHA MCTIBITHIBAET.

ITo onieHKaM y4eHBIX TaBICHUE BO BHYTPEHHEM sIpe TOCTUTAET 3
MJIH. atMmocdep. Ha BHyTpeHHee u BHelHee sapo npuxoaurces 33,5%
o0mrelt Macchl MmaHeTsl. Ha BHEIIHUM sIIPOM pacrioyiaraeTcsi MaH-
THS - CTIOH, cocTaBisironuii 66% Bceit Maccsl 3emun. [lopons! 371ech
HaXO/ATCS, TTIABHBIM 00pa3oM, B TBEPJOM COCTOSHUH MPU TeMIIepa-
type Bbitie 1300°C. CamMblii BEpXHHUH CIIOM - 3eMHast Kopa, “mpeidyro-
MK~ TI0 TIOBEPXHOCTH MAaHTHH, 3HAYUTEIILHO TOHBIIE OCTaIbHBIX.

K reocdepam 3emnu otHOCsATCS ammocgepa, cudpocghepa u nu-
mocgepa (tadm. 2.1).

37



Ta6bnuua 2.1 — OCHOBHble KOMMNOHEHTbI reoccepbl 3eMnu

MokazaTtenu | ATmocdepa |l'mnpoccbepa| Jlutocdhepa | Mantns  |Agpo 3emnu

nybuHa 1000-1300 CpepgHsia Cpegtsas - o 2900 2900-6371
(TonwwmHa), po 2000 [N okeaHa okono 17,
KM -3,8. KOHTUHEHTBI

Makcumym - B cpegHem

11,022 (no 35 (go 70),

apyrum nog
JaHHbIM - OKeaHamu -
11,034) 5.7
Ob6bewm, 1320 1,4 10,2 896,6 175,2

10803
MnotHocTb, Y noBepx-  0,99-1,03 2,7-3,32 3,32-5,68 9,43-17,20
riem® HocTh 3eM-

v 10'3, Ha

BbicoTe 750

kv - 10718
Macca, 10%'r 5,15-5,9 1455,8 5-10* 405-10* 188:10*
MpoueHT oT  Okono 10°® 0,02 0,48 67,2 32,3
obuyen
MaccChbl
3emnu

Ammocghepa — ra3000pa3Has 000704Ka MIAHETHI, COCTOSIILAS U3
CMECH pa3IM4YHbIX ra30B, BOJSHBIX MapoB U mbutd. Yepes atmochepy
ocymecTBisieTcs: 0OMeH BeniecTBa 3emiu ¢ Kocmocom. 3emutst mosy-
94aeT KOCMHUYECKYIO TbUTb ¥ METEOPUTHBIA MaTepual, TepseT caMble
JIETKHUE Ta3bl: BOAOPO U T'eIHH.

Atmocdepa 3eMIM HACKBO3b NMPOHU3BIBAETCS MOIIHOW pajna-
nueit ComHIa, onpeaensonei TerIoBor pexXUM MOBEPXHOCTH IJa-
HETHI, BBI3BIBAIONIEH AMCCOLMAIMIO MOJIEKYJ aTMOC(HEPHBIX Ta30B
¥ MOHM3AIUIO aTOMOB. ATMocdepy AenaT Ha Tpomnocdepy, cTpa-
Tocdepy, mezochepy, Tepmocdepy, ak3ochepy. O0mmpHas 001acThb
pa3psHKEHHOU BepXHEH aTMOC(ephl COCTOUT MPEUMYIIIECTBEHHO U3
MOHOB. JTa 06sacTh 0003HavaeTcs kak noHochepa. bosbiias yacTb
MaccChl aTMOC(hEepbl HMEET OTHOCHTEILHO OJTHOPOIHBIN a30THO-KHC-
JOPOAHBIN cocTaB. B Tponocdepe Bo B3BEIIEHHOM COCTOSIHUU MPH-
CYTCTBYIOT TaK)X€ TBEP/IbI€ U KUIAKHE YACTHIIBI, KOTOPHIE, KaK mpa-
BUJIO, HA3bIBAIOT ad3p030JsiMH. [IpHHATO BBIAEIATH MOCTOSIHHBIE U
nepeMeHHbIE KOMITOHEHTHI aTMOC(EPHI B 3aBUCUMOCTH OT JJTUTEIb-
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HOCTH WX NpeObIBaHUs B atMocdepe. TakuM MpUMEpOM SIBIISIETCS
BOJIa, HAaXoAs1ascs B aTMocepe B pa3HbIX (JOpMax U KOHLIEHTpa-
usax. B To ke Bpems Takoe mojapasiesieHne COCTaBHBIX YacTel ar-
MoCQEepbI SBISETCS OTHOCUTEIBHBIM, TaK KaK B TEUCHUE JJTUTEIb-
HBIX UHTEPBAJIOB BPEMEHHU BCE KOMITOHEHTHI aTMOC(hephl OKa3bIBa-
I0TCS IepeMeHHbIMH. [IpubIu3nTenbHbII cocTaB aTMOC(ephl pea-
cTaBlieH B Tabnuue 2.2.

Ta6bnuua 2.2 — MpubnuanTenbHbIN cocTaB aTtmocdepbl*

CopepxXaHue B HUXHUX crnosix atmocdepsl, %

OneMeHTbl U rasbl

no obbemy | no macce

AsoT 78,084 75,5
Kucnopog 20,946 23,14
AproH 0,934 1,28
HeoH 0,0018 0,0012
[enuit 0,000524 0,00007
KpunTtoH 0,000114 0,0003
Bopopoa 0,00005 0,000005
Yrnekvcnblii ra3 (B cpegHem) 0,034 0,0466
BogsaHon nap:
B MONSAPHbIX LUMPOTaX 0,2 —
y aKBaTOpa 2,6 —
O30H:
B Tponoccdepe 0,000001 —
B cTpaTocdepe 0,001-0,0001 —
MeTaH 0,00016 0,00009
Okuncb asoTta 0,000001 0,0000003
Okucb yrnepoaa ThlcsAYHbIE AONU

B BO3lyXxe

ropofos - Ao

0,000008 0,0000078

* Tlpumeuanue. TaOnuia oTpaxkaeT TOJIBKO MOPSIOK Yuces (Hampumep, Maccy arMocdepbt
OLeHHUBAIOT OT 5,15 110 5,9-10" T), MOCKOJNBKY KOJIMYECTBO aTMOC(EPHBIX TIpUMecei Herpe-
pBIBHO MeHsieTcst (pactet conepxanne CO, u 1p. ra3os u T. 1.). Konn4ecTso neumm B armoc-
(epe 3aBUCUT OT HHTEHCHBHOCTH BYJIKAHW3MA, aHTPOIOTEHHBIX BEIOPOCOB U CKOPOCTH OCaXk-
JeHUSI YaCTHI] U TI09TOMY TPYAHO OIPEASIUMO.
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I’ maBHBIMU COCTaBHBIMHU YaCTIMHU aTMOC(I)epBI SBJIIFOTCS a30T, KUC-
JIOPOJI, apPTOH M YIJICKUCIIBIN Ta3.

OfHMM 13 BOXXHEHIIIMX KOMIIOHEHTOB aTMOC(ephl SBIISIETCS 030H
O,. Ero o0pa3oBanue 1 pa3iokeHHe CBA3aHbI ¢ MONIOMIEHHEM YIIbT-
paduoneToBoii paguanuu CoNHIA, KOTOpas TyOUTeIbHA JUTS KUBBIX
opranusmoB. J[ist oOpa3oBaHus 030Ha HEOOXOIUMBI CBOOOIHBIC aTo-
Mbl KHUCJIOpOAa, KOTOPbIC BO3HUKAIOT IPHU Pa3IOKEHUHU MOJICKYII 02
T0J1 BO3/JICKCTBUEM KBaHTOB M3JTyYEHHS B YIBTPa(UOICTOBON 00IACTH.

O30H 00pa3yercs MPU CTOJKHOBEHUH:

0+0, =0,

B 10 5xe Bpemst 030H MOMIOIIAET YIbTPaduOIETOBYIO PaIUalIUIO,
pasnarasicb Ha MOJIEKYJSIPHBIM ¥ aTOMapHbId KUciopoj. OcHOBHas
Macca 030Ha pacrionaraercst Ha Bbicotax 10-25 kM ¢ MakCHUMaJIbHOU
KOHIIEHTpaluen Ha BbicoTax 22-24 kM. O30HOBBIN Cil0# (4acTo mpu-
MEHSIIOT TEPMHUH «030HOBBIN IKPaH») UMEET UCKIIIOUUTEILHO BaXKHOE
3Ha4YE€HUE B COXPAHHOCTH KU3HU Ha 3emIe.

Tuopocghepa — COBOKYITHOCTH BCEX BOJ 3e€MJIM: MaTePUKOBBIX
(TTyOMHHBIX, TOYBEHHBIX, TOBEPXHOCTHBIX), OKEAHMYECKUX, aTMOC-
(epHbIX. BenencTsre BbICOKOM MOABMKHOCTH BOABI IPOHUKAIOT MO-
BCEMECTHO B pa3IM4HbIe MPUPOAHbIE 00pa3oBaHus. OHM HAXOAATCS B
BHJIE TApOB U 00IaKOB B 3eMHOU atMocdepe, (HOpMUPYIOT OKEaHbl U
MOpsi, CYLIECTBYIOT B 3aMOPOKEHHOM COCTOSIHUM B BBICOKOTOPHBIX
paiioHax KOHTUHEHTOB M B BHJIE MOIITHBIX JICSTHBIX MTAHIIUPEH MOKPBI-
BAIOT MOJISIPHBIE YYACTKU CylIU. ATMOC(epHbIe 0CaJIKi MPOHUKAIOT B
TOJIIM OCAIOYHBIX TTOPOI, 00pasys Mmoa3eMHbe Boabl. Bona crocob-
Ha PacTBOPSATH B ce0e MHOTHE BEIIECTBA, B CBSI3U C 3TUM BOJbI THAPO-
cepbl MOXXHO paccMaTpuBaTh B Kaue€CTBE €CTECTBEHHBIX PaCTBOPOB
pa3HOM CTEeNEeHU KOHLIEHTPALUU.

I'mapocdepa HaxoqUTCS B TECHOM 3aBUCUMOCTHU C JUTOC(HEpOit
(mox3emHBIe BOABI), aTMOc(hepoii (mapooOpa3Hasi Bllara) M >KUBBIM
BEIIECTBOM OMOCHEPHI, B KOTOPOE OHA BXOJIUT B KaueCTBE 0053aTeIIb-
HOTO KOMIIOHEHTa (Tabi. 2.3).

[Nonasnstomias 4yactTe Macchl MPUPOAHBIX BoA (94%) — 3T0 BOAbI
MupoBoro okeaHa, MpeCTABISAIONIEr0 CO00H YHUKAIBLHYIO MPHPOJI-
HYIO CHUCTEMY. 37IeCh MPOUCXOTUT TPAHAMO3HBIM MpoIecc oOMeHa U
TpaHc(hopMaly YHEPTUU W BEUIECTBA HAIlled TUIaHeThl. PazmuaHbie
(uznyeckure, XUMUYECKUE U OMOJIOTUYECKHE MPOLECCH 00BETUHSIOT-
cs1, 00pa3ys eAMHYIO MPUPOTY OKeaHa — JIpeBHEHIIyro 001acTh OHo-
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Tabnuua 2.3 — PacnpepeneHue BogHbIX Macc B rugpocdepe 3emnu
(no M. U. NbBoBuU4y, 1986)

dopma HaxoxaeHus O6bem BoAbl, B 10° km® I % oT obuero ob6bema

MuvpoBo#n okeaH 1370000 94,0
[Nop3eMHble Boabl 60000 4,0
MoaseMHble BoAbI

aKTUBHOro obmeHa 4000 0,3
JlegHukun 24000 1,7
Osepa 280 0,02
[MouBeHHas Bnara 85 0,01
Mapbl atTmMocdepsbl 14 0,001
PeyHble Bogbl 1,2 0,0001
Bcero: 1458000 100,0

cdepsl 3emau. Co BpemeHH 00pa30BaHMsI OKeaHa MPOTEKaIo U3MEHe-
HHUE €ro MPHUPOBI MO BO3IEHCTBHEM PAa3IMYHBIX MPUPOTHBIX MPO-
LIECCOB: COJIHEYHOTO M3IYYEHMs, F€0JIOTHYECKMX U T€OXUMHUECKUX
(hakTOpOB M, 4TO BeCbMa BayKHO, TTOJT BIUSHUEM OMOJIOTUIECKHX TIPO-
neccoB. buonoruyeckue npoueccsl NPOSBISIIUCH U MPOSBISIOTCS B
Pa3BUTHH KUBBIX OPTaHU3MOB, B YCBOCHUH COJTHEYHOM YHEPTUU U Ha-
KOIUUIEHUHW CBOOOJIHOW SHEPIUU B CaMUX TeJIaxX OpraHU3MOB, B OHMOJIO-
THYECKON MPOMYKTUBHOCTU U 0CAIKO0Opa30BaHuUs Ha BCEH TUIOMIAIN
nHa MupoBoro okeana, B pOpMHPOBAaHUU PAa3IUYHOTO PoJa OpPraHo-
T€HHBIX WJIOB.

Haubonee uncteie armocdepHbie Boabl copepxkar 10-50 mr/i pa-
CTBOpPEHHBIX BemiecTB. Mopckas (okeaHuuyeckas) Boaa MpeAcTaBlis-
eT co0oi pacTBOp, coaepxaliuii B cpenHeM B 1 1 35 r BelecTsa.
MOKHO CUMUTaTh, YTO B MOPCKON BOJIE MPUCYTCTBYIOT BCE XUMHUEC-
KHe 3JIeMeHTBl Tabnunbl MeHneneeBa. OnHako mpeobiaaaromas
4acTb PACTBOPEHHBIX BEIIECTB MPEICTABICHa HEMHOTMMH XUMHYEC-
KHMH 3J€MEHTaMH: HaTpUeM, MarHUeM, KaJbIIMEeM, XJIOPOM, yTIie-
ponoM, cepoil. OHM HaXOIATCS B MOPCKOM BOZI€ B BUJIE MOHOB pa3-
augHOTO TUMa. Hampumep, MOKHO BBIICTUTh KaTHOHBI: Na'*, Mg?,
Ca* u anmons C1", SO, HCO,", CO*. [lpyrue XMuMU4IECKHE I€-
MEHTBI MPUCYTCTBYIOT: B MOPCKO# Bozie B 60Jiee HU3KUX KOHIEHTPA-
musax. Hexkotopelie U3 371€MEHTOB, HECMOTpPSI HA OTHOCUTEIBHO HU3-
KyI0 KOHLIEHTPAIHIO, UTPAIOT BAKHYIO POJIb B XUMHUECKHUX MPOLEC-
cax MOpS W KH3HENEATEIbHOCTH MOPCKUX OPraHU3MOB. 371€Ch Be-
Jylasi posib NPUHAAIEKHUT a30Ty, hochopy, KpeMHHIO, YCBaUBaIO-
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HIMMCS KUBBIMU OPTaHW3MaMH, a UX KOHIIEHTPAIHMsI B MOPCKOW BOJIE
KOHTPOJIUPYETCS POCTOM M Pa3MHOKEHHEM MOPCKHUX JKUBOTHBIX U
pacTECHUH.

Jlumocghepa — BepxHsis «TBepAas» 000104Ka 3eMIIH, TOCTENEH-

HO TiepexoAsas ¢ IyOuHON B cepbl C MEHBINEH MPOYHOCTHIO BE-

niecTBa. Briroyaer 3eMHYI0 KOpY M BEpXHIOIO MaHTHIO 3emiu. Mori-

HOCTh JInTochepsr — 50-100 kM, B TOM yHce 3eMHOM KOPBI — 10 75
KM Ha KOHTHHEHTax u 10 kM mox JHoM okeaHa (puc. 2.3, 2.4).

3emMHaA KOpa '

OKeaHHU4YeCKOro Tuna

3emMHas Kopa

3emMHaA Kopa
KOHTHHEHTAJbHOr0 THINA

KOHTHHEHTAJBbHOI'0O TUIA

\ ___Oxean

' KoHTHHEHT KonTunesT

Ocano4yHBIi CIOM

! )+ b I
4+ + i
AT N =
A+ +

P r "+'+-t+* E
QHUTHBIN CJIOH N S
% P +++ s v Vv -&\/\ oo,
B E3)
o [T

o (<

E

B =
3}

x

<

=

]

=

]

%

o)

HuxHAA MaHTHA m

PucyHok 2.3 — Cxema cTpoeHust nutoccepbl

XUMHUYECKUI COCTaB 3¢ MHOM KOPbI ONPEEISIIOT HEMHOTHE 3JIEMEH-
Thl. Beero nuiib BoceMb 351IEMEHTOB (KHUCIOPOJl, KPEMHHN, aIFOMUHUIA,
JKeJe30, KaTTbIUN, MArHUM, HATPUH, KAJIMI ) CIIaraloT OCHOBHYIO €€ Maccy.
Benymum n Haubosee pacnpoCTpaHEHHBIM JIEMEHTOM SIBIISIETCS] KUC-
JIOpPOJI, COCTABISIOIIMN €/Ba JIM HE MOJIOBUHY MAacChl 36MHOW KOpPBI
(=47,3%) 1 92% ee oObema. OH MPOYHO CBSI3aH XMMUYECKH C JPYTUMHU
AIIEMEHTaMH B IJIABHBIX TOPOI000Pa3yOIMX MUHEpajiax. 3eMHas Kopa
CJIOJKEHA FOPHBIMHU MOPOIAMH PA3JIMYHOIO TUIA U Pa3IMYHOIO POMC-
xokaeHus. Ha ocamounblie moposs! npuxoautes 9,2%, Ha MeTamopdu-
yeckue — 20% u Ha marmatndeckue — 70,8%. [loBepXHOCTb KOHTH-
HeHTOB Ha 80% 3aHsTa OPOAAMHU OCAJI0YHBIMHU, & OKEAHUYECKOE JHO
— MOYTH MOJHOCTBIO CB&KUMH OCaJIKaMU KaK MPOAYKTaMHU CHOCA Ma-
Tepraja KOHTUHEHTOB U JIESTEIbHOCTH MOPCKUX OPraHM3MOB. 3eMHast
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CpenHas MOWHOCTb
nuTocdepbl B KM

PucyHok 2.4 — lMNnowapawm, cpegHne BbICOTbl U MOLLHOCTU
nurtoccepbl MaTepUKoB

KOpa NepBOHAYAJILHO BO3HMKJIA KaK MPOYKT BHIIIABJICHUS MaTepHraia
NIEPBUYHON MaHTHH, KOTOPBIN B JabHEHIEM ObLT CYILIECTBEHHO Iepe-
pabotan B Ouocdepe 1Moy BIAWSHUEM BO3yXa, BOJBI U JCATEIBHOCTH
opranu3MoB. KoHTHHEHTanbHas 4acTh 36MHOW KOpBI B T€UEHHE JUIU-
TEJIbHOMN Ie0J0rnueckoi UCTOPUH HaXOAUIACh B TY WIIH JIPYTYIO STOXY
B 00iacTu OHOCdepbl, 4TO HAIOXKWUIO CBOM OTIEYAaTOK Ha OOJHK, CO-
CTaB U PaclpOCTPAHEHHOCTh OCAJOUHBIX FOPHBIX MOPOJ, U COCPEIOTO-
YEHHBIX B HUX MECTOPOKICHUH TOJIE3HBIX MCKOTAEMBIX B BUC YIUIA,
He(TH, TOPIOYMX CIIAHIEB, KPEMHHUCTHIX M KapOOHATHBIX TOPOJ, CBS-
3aHHBIX B IIPOLIJIOM C XKHU3HEJEATETbHOCTBIO OPraHU3MOB.

Macca 3emau cocrapuser 5,96x102't, macca nutochepsr —
4,3x10"1, Macca armocdepsl — 5x10'1, Mmacca ruapochepsr — 1,4x10'T,
CpelHsisl TUIOTHOCTh IUIAHEThl — 5,52 r/cM?, cpeaHsisi MII0THOCTD MO~
BEPXHOCTHBIX 1opoa — 2,7-2,8 r/cm?.

3emutst 00naaeT MarHUTHBIMUA CBOMCTBaMH. 3€MHOW MarHeTH3M
(dbopMupyeT rMraHTCKOe I10Je, MPOCTHPAIoLIeecs OT 3eMHOIO sipa B
KOCMHUYECKO€ MPOCTPAHCTBO. MarHWTHbBIE CUJIOBBIC JIMHUMU 3€MIIH
BBIXOJAIT U3 OJHOTO TOJIOCA U YePE3 OKOIO3EMHOE IPOCTPAHCTBO 3a-
MBIKAIOTCSl B APYTOM IOJIFOCE. 3@ CUET ITOrO SIBJICHHS OKOJIO 3eMIIU
cosnaercs Maraurocdepa (puc. 2.5).
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PucyHok 2.5 — MepugnoHanbHbie cedyeHUss marHutoccepbl 3emnu:
1 — conHeyHbIV BeTEP; 2 — yAapHbIN OPOHT; 3 — MarH1THasa nonocTb; 4 — MarHu-
Tonaysa; 5 — BepXHsas rpaHunLa MarHUTochepHOn Wwenu; 6 — nnasmeHHas MaHTus;
7 — BHELWHWI paguaunoHHbIA NOSAC; 8 — BHYTPEHHWUI paavaLMOHHBIA NOAC Unu
nnasmocgepa; 9 — HewTpanbHbln cnoi; 10 — nnasmMeHHbIn Cron.

Marnurocdepa ¢ THEBHOW CTOPOHBI 3eMITH, T.€. CO CTOPOHBI 00pa-
mieHHoM K CoNHITy mpoCTHpaeTcsl Ha paccTosHUE 0kosto 60 ThIC. KM OT
noBepxHocTH 3eMiid. C POTUBOMOJIOAKHOM, HOUHOM, CTOPOHBI BBITSIHY-
Ta B popMe XBocTa JIMHOM Oosee | miH. kM. Popma MarHUTOChEPHI
OIPEAEISIETCS BO3AEHCTBUEM COJIHEUHOI'O BETPA — MOCTOSIHHOIO MOTOKA
3apsHKEHHBIX YacTHII, KOTOPBIE HCITYCKAIOTCSI COJIHIIEM U MEPEMEIAI0TCS
co ckopoctbto 400 km/c. Marautocdepa 3amuinaer armochepy 3emiin
OT 1aryOHOTO BO3IEHCTBHUSI COTHEUHOTO BETpA.

2.2. Onpenenenue U cTpykTypa duocdepnl

Kocmuueckuii kopabib 3emits yHukaneH cpenu miaHeT ColHeuHOH
crcTeMbl. B TOHKOM cJloe, TIe BCTpEeYaroTCs U B3aUMOICHUCTBYIOT BO3-
IyX, BOZIa M 3eMJisl, OOUTAIOT yIUBUTEIbHbIE OOBEKTBI — JKUBBIE CYILE-
CTBa, CpeII KOTOPBIX U MBI C BAMH.

Jnst 0603HaueHus 001aCcTH CYILLECTBOBAHUS sKU3HU Ha 3emiie B 1875
romy Dmyapa 3tocc B pabote «JIMk 3eMimy BBET TEPMUH «Ouocghepay.
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Axanemuk B.W. Beprazackwuii (1926), 060cHOBaBIIMiA yueHue 0 O1o-
cdepe, onpenenu ee Kak 000I04Ky 3eMITH, T7I€ SBOTIOLMOHHO, BO B3au-
MOCBSI3H C IPYTHIMH KOMIIOHEHTAMH CPEJIbl Pa3BUBACTCS KH3HB, TIPOUC-
XOZIUT TIPeoOpa3oBaHKue IeoJOrMYecKHX 0000ueK, GopMUpoBaHUe HO-
BBIX CTPYKTYPHBIX CJIO€B, KOTOpbIE 00aal0T CrIeU(PUIECKIMHI XapaK-
tepuctukamu. [To B.M. BepHanckomy npenenst 6uocdepbr o0ycrnoie-
HBI TIPEXKJIE BCETO MOJIEM CYILIECTBOBAHUS KHU3HH.

CornmacHo COBpeMEHHBIM TPENCTaBICHUSIM Ouocghepa — smo ceoe-
obpasnas obonouka 3emau, cooeplcawyas 6Clo0 COBOKYNHOCIb HCUBBIX
Opeanu3MO8 U My 4acme 8eujecmsa niaHemvl, KOmopas Haxooumcs 6
HeNnpepbleHOM 0OMeHe ¢ IMUMU OPeAHUIMAMU.

2Kwusznb Ha 3emiie — camblil BBIIAIOIIUIACS MPOIIECC Ha €€ TOBEPXHOC-
TH, TIOTYYaIOIINIA KUBHUTENIbHYIO SHepruto COJHIA U BBOIAIINIA B JIBU-
JKEHHE €]IBa JIM He BCE XMMHYECKHE JIEMEHTHI Ta0nmuiel MeHeneesa.
Buocdepy, kak MecTo 0OMTaHMS OPraHU3MOB BMECTE C CAMUMH OpTraHU3-
MaMH, MTOPa3NIeNIOT Ha TpH roacheps! (puc. 2.6):

* aspobuocghepa, HaceraeHHasi adpOOMOHTAMH, CYOCTPaTOM KU3HU
KOTOPBIM CITY’KUT BJlara BO3/IyXa;

* 2u0pobUOChepa — TIodATTHHBIA MUP BOIIBI (BOIHAS 000JI0UKA 3eM-
7 Oe3 TIOJI3EMHBIX BOJI), HACEJICHHBIN THAPOOUOHTAMU;

* 2e00UOChepa — BEPXHSs YacTh 3eMHOM KOpbI (JIutocepa), Hace-
JIeHHas! TeOOMOHTaMHM.

Tuopobuocghepa pacniamaercs Ha MUP KOHTUHEHTAIBHBIX, IABHBIM
00pazoM, MPECHBIX BOIl — axeabuocpepa (¢ akBaOMOHTaMH) U 00JIaCTh
Mopel U OKEaHOB Mapunobuocghepa (C MapuHOOHOHTAMH).

Teobuocghepa coctout U3 00ONACTH KU3HU HA TIOBEPXHOCTH CYITIH —
meppabuocghepa (C TeppabUOHTaMH ), KOTOPAs TOPA3NIEIACTCS Ha hurmo-
cghepy (OT IOBEPXHOCTH 3EMIIH JI0 BEPXYIIIEK JIEPEBbER) U nedocgepy (mo-
YBBI 1 JISXKAIIIME TOT HUMU TIOATIOUBBI, HEPEIIKO CIOZa BKITFOYAIOT BCIO KOPY
BBIBETPUBAHUSI) C TIEIOOMOHTAMH; JILmooUocghepy — KU3Hb B TIIyOMHAX
3eMJIY (C TMTOOMOHTAMH, )KUBYIIIMMH B TIOPAX TOPHBIX Mopox). JIuroduoc-
(epa pacnamaercs Ha J1Ba CIOs: eunomeppadbuocghepy — CIou, Tae Bo3-
MOKHa JKH3Hb a3p0o00B (1in noxreppaduochepa) u mewypoouocghepy —
CJIOH, T1e BO3MOYKHO OOMTaHKe aHaspo0oB (1 yonHoouochepa). KisHb
B TOJIIIE TUTOC(EPBI CYIIECTBYET B OCHOBHOM B TIOJI3€MHBIX BOJAX.

[TonoGHBIe citon CyIEeCTBYIOT U B THIpoOHOCchepe, HO OHU CBS3aHbI
IJIaBHBIM 00pPa30M ¢ MHTEHCHUBHOCTBIO CBETa. BBINENstoT Tpu ciost: ¢ho-
mocgepy — OTHOCHUTEITLHO SIPKO OCBEIICHHBIN, ducgomocghepy — Bce-
I7a o4eHb cymepeuHblid (10 1% comHeuHoi uHconsmm), aghomocghepy
— abCOJTFOTHOM TEMHOTBI, IJIC HEBO3MOXKEH (POTOCHHTE3.
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JIMMUTHPYIOIIUM (aKTOPOM Pa3BUTHS KHM3HU B aspobuocghepe Ciny-
YKUT HAJIMYKE Karelb BOJIbI M TIOJIOXKUTEIbHBIX TEMIIEpaTyp, a TaK JKe TBep-
JIBIX a3PO3071eH, TOMHUMATOIMXCS ¢ TIOBEPXHOCTH 3eMii. OT BepIIvH Je-
PEBBEB JI0 BBICOTHI HAMOOJIEE YaCTOro PacroNOKEHUST KyUeBbIX 00IaKoB
npocTupaeTcs mponoouocgepa (¢ Tporodronramu). IIpocTpancTBo —
9T0 O0JIee TOHKUH cIo, 4em armocdepHast Tporiocdepa. Bririe Tporoou-
ochepbl JeKUT CIOKM KpaiHe pa3psuKEeHHON MUKPOOHOTBI — anbimoouoc-
¢epa (c ansrodnonTamu). Han Hell mpocTrpaercst mpoCTpaHCTBO, Kyaa
YKU3Hb POHUKAET JIUILIb CITy4YaifHO U HE YacTo, TJIe OPraHU3Mbl HE Pa3MHO-
KaIoTCs, — napabuocgepa.

Ha Gonbimx BbicoTax B ropax, TaM, I7ie y>Ke HEeBO3MOYKHA JKH3Hb BbIC-
IIMX PACTEHHUH U BOOOIIIE OPraHU3MOB-TIPOIYIICHTOB, HO Ky/a BETPBI TPH-
HOCSIT C 00JIee HU3KUX BEPTHKAIBHBIX MOSICOB OPraHMYECKOE BEIIECTBO U
I7Ie TIPH OTPHUIIATENIHHBIX TEMITEpaTypax BO3AyXa €Ile JOCTAaTOYHO Teruia
OT NPSIMOi COJTHEYHOW MHCOJISILIMM TSI CYLIIECTBOBAHHS! JKM3HHU, TaM pac-
TIOJIOKEHA BBICOTHAsI YacTh Teppadbuochepbl — 20106as 30Ha. ITO Lap-
CTBO WICHHCTOHOIMX U HEKOTOPBIX MUKPOOPTraHU3MOB — 30JI00MOHTOB.
Kw3Hb B okeanax nocruraet ux aHa. [lom HuM, B Gaszansrax, oHa e1Ba Jin
BO3MOKHA. B rimyOnHax autocdeps! ecTh ABa TEOPETUUECKHUX YPOBHS pac-
npocTpaHeHust ku3Hu — n3otepma 100°C, HUKe KOTOPOH Py HOpMaJIb-
HOM arMoc(epHOM JaBJICHUH BOJIA KMIIUT, a OSITKK CBEPTBIBAIOTCS, M H30-
Tepma 460°C, rae rnpu 1r000M JaBIEHUU BOJA MPEBPALIAETCs B 11ap, T. €. B
KUJIKOM COCTOSIHMH OBITh He MOKeT. JK13Hb B iTyOMHaX 3eMin (akTHIec-
KU He ufeT aanbiie 3-4, MakcuMyM 6-7 KHUJIOMETPOB U JIUIIb CITyYaiHO B
HEaKTUBHBIX (pOpMax MOXET MPOHUKHYTh TIIyOke — eunobuocgepy
(«mondrocepar» — anasnor napadbuocdepsl B armocdepe). Cremyer orme-
THTb, 4TO 3/I€Ch 3aJICTal0T OMOTEHHBIE MTOPOIbI, 00PA3HO BBIPAXKASC, CIICITBI
ObLTBIX cep, pacronoxeHa Memabduocghepa. Meradbuocepa, HauMHasICh ¢
TIOBEPXHOCTH 3eMJTH, IIPOCTUPACTCS JIATIEKO BIITYOb JIATOCQEPBI, TEPSISCH TaM,
IJIe Tporecchl MeTaMop(ho3a FOPHBIX MOPOZ CTUPAIOT MPU3HAKH JKH3HH.

Mexy BepxHel rpaHuiieit rurnoonocdepsl v HIDKHEH mapabuocde-
PBI JISKUT COOCTBEHHO Onocepa — sybuocgepa. Ee Hanboree HachIIeH-
HBIH KHU3HBIO CIIOW HAa3bIBAIOT OuoguibMom, unm, o B. 1. Bepraackomy
(1926), «nnenxoti sicuzHuy.

Beiie mapabroceps! pactionoskeHa anoouocghepa, nnv «Haaomocde-
pa», TJIe CPaBHUTENHHO OOMITHHBI OMOTEHHBIE BEIIECTBA (€€ BEPXHSIsI Ipa-
HuLa TpyaHoynosuma). [lon merabrocdepoit pacnionoxeHa aduocgepa
(«Hednochepar).

Becb 1ot HBIHENTHETO WM MPOIILTOro BO3ACHCTBHS )KU3HHU Ha MPH-
poy 3eMIIn Ha3bIBAKOT Mecadbuocghepoll, a BMECTe ¢ apmeduocgepoii —
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MIPOCTPAHCTBOM YEJIOBEYECKOW HKCIIAHCHU B OKOJIO3EMHBIH KOCMOC —
nanouocgepoil.

TaxuM 00pa3om, «I10JIe CyIeCTBOBAHUS JKU3HI», 0COOEHHO aK-
TUBHOMW MO HOBEWILIMM JaHHBIM, OTPAHUYEHO B BEPTUKAIbHOM Ipe-
JieJie BBICOTOM OKOJIO 6 KM HaJl YPOBHEM MODS, 10 KOTOPOH coxpa-
HSIOTCS MOJIOKHUTENIbHbIE TEMIIEPATYPhI B aTMOC(HEpPE U MOTYT KHUTh
xsopodumnonocHslie pacrenus (6,2 km B 'mmanasx). Beite, B 20710-
801l 30He, OOWUTAIOT JUIIb XYyKH, HOTOXBOCTKH M HEKOTOPBIE KJile-
1, TUTAIONIMECS 36pHAMH PACTUTEIbHOMN MbUIBIIBI, CIIOPAMH pac-
TEHUW, MUKPOOPTaHMU3MaMHU U IPYTUMHU OPraHMYEeCKUMH JacTHIla-
MU, 3aHOCHUMBIMHU BE€TpOM U T. 1. Emie Bblle KuUBbIE OPraHU3MBbI
MONAaAl0T JIMIIb CIy4alHO (MHKPOOPTaHU3MBI MOTYT COXPaHSTh
KU3Hb B BUJe criop). HkHMil npenen cyiiecTBOBaHUsS aKTUBHOMN
KU3HU TPAJUIIMOHHO OTPAaHWYMBAIOT JHOM OKE€aHa M M30TepPMOI
100°C B auToCcdepe, pacno0KEeHHBIMU COOTBETCTBEHHO Ha OTMET-
Kax okoio 11 kM u, mo qaHHBIM cBepxriayOokoro OypeHust Ha Koib-
CKOM TOJyOCTpPOBE, 0KOJIO 6 KM. DaKTHUECKHU JKU3HB B JIUTOCHEpPE
pacnipocTpaHeHa j0 riyouHsl 3-4 kM. ClenoBareibHO, BEpTHKAb-
Hasi MOIIHOCTH aKTUBHOM JKMU3HH OMOC(Epbl B OKeaHHYeCKoi o0na-
ctu 3emun gocturaet 6omnee 17 kM, B cyxonmyTHOW — 12 kM.

Ilapabuocghepa eme O6onee aCUMMETPUYHA, TTOCKOJIBKY BEpX-
HIOIO €€ TPaHUIly OnpeeNisieT 030HOBbIN 2KpaH. boyee 3HaunTENb-
Hble KosieOaHus ToJM Merabuocdepbl, oXBaThIBalOIEH Ocanod-
HbI€ MOPOJIbl, HO OHA HE OMYyCKaeTcs Ha MaTepHukax riy0dxe oTMme-
TOK caMbIX OOJIBIIMX TyOWH OKeaHa, T. €. 11 kM (37ech Temmepa-
typa nocturaer 200°C), 1 He MOAHUMAETCS BBIIIE HAUOOJIBITUX
MJIOTHOCTEH 030HOBOTO KpaHa (22-24 kM), ClieI0BaTeNIbHO, €€ MaK-
cuMasibHasg ToamuHa 33-35 kM.

Teoperndecku npeaesbl ouocdepsl mupe. Tak, B 70-90-x ro-
nax XX B. Ha que Kanudopuuiickoro 3anuBa, AtnanTtuku, Tuxoro
OKe€aHa OTKPBITHI BBIXOJbI TUAPOTEPM C OYEHHb BBICOKON Temmepa-
Typo# pacTBopoB (Ha BocTouHO-THX0OKEaHCKOM MOJHATHUU OKOJIO
350 °C). 13 BbIOpacbiBa€MOro ¢ ruJipoTepMamMu IyOMHHOTO MaTe-
puaia 31ech 00pa3oBalnuCh XOJIMBI B HECKOJBKO JIECATKOB METPOB
BBICOTON. Ha HUX — MOBOJNIBLHO TOJCTHIN cioi cynbhumos. OT Bep-
[IMH XOJIMOB UCXOJIUT CTOJI0AMHU YEPHBIN «IBIM». ITO 3HAMEHHUTHIE
«4epHble KypUIbIIUKW» (puc. 2.7.).

VY NOIHOXKBS «YEPHBIX KYPHJIBIIUKOB» B THXOM OKeaHe OTMe-
YEHBI LIEJIbIE «3aPOCIIN» YEPBEOOPA3HBIX ABYXMETPOBBIX BECTUMEH-
tudep (puc. 2.8), ruraHnTckue KpaObl, MOJITIOCKH.
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PucyHok 2.8 — «3apocnu» yaMBUTESbHbIX XXUBOTHbIX BECTUMEHTU-
c¢hep y NOAHOXbA «YEPHbIX KYyPUNbLIMKOB»
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[Tpu nasyenuun okoso 300 atmMocdep Boaa 3/ech He KUIUT (TIpe-
JIeTIbl JKM3HU OTPaHUYEHbI TOYKAaMH TPEBpAILleHHs] BOJIbI B Map U Jie-
HaTypauund OEIKOB).

HecmoTpst Ha HEMOCTAaTOYHOCTH CBECHUH O 3aCENIEHHOCTH TITy-
6okux cioes aurochepsl, no KO.H. Engpimey (2001) xu3ub 306Ch

HE MPOCTO CYIIECTBYET, a YHUKAJIbHA U pa3zHooOpazHa (Tadm. 2.4).

Ta6bnuua 2.4. — PacnpegeneHve MUKPOOpPraHM3MoB B nutoccepe
(no 10.H. Enpawesy, 2001 r.)

30Ha ny6una, ®Pusnko-xnuMmyeckne O6HapyxeHHble
KM ycrosus MUWKPOOPraHn3Mbl
BepxHsas ao1 Xopowwuit BogoobMeH; Bo- YncneHHocTb GakTepui
Obl oboralleHbl KUCnopo- 4o 10" kneTok/Mn
OoMm; TemnepaTypa 6- (a9pobHbIx BornbLue, Yem
20°C; cogepxaHue opra-  aHadpOOHbIX)
HMYeCKOro BellecTBa Ao
18 mr/n; ckopocTb ABUXe-
HWS TPYHTOBbIX BOA, CBbl-
we 0,01 m/rog; nopuc-
ToCcTb 1-12%; NpoHuLa-
emocTb 1m[
ny6okas 1-3 3amerneHHbli BogoobmeH; YncneHHocTb GakTepuii
LUMPOKUIA pa3bpoc Temne- 4o 10* kneTok/mMn
paTyp; Kucrnopoga v opraHu- (npeobnagatoT
K1 B BOAE ropasao MeHbLUe; MeTaHobpasyloLume u
CKOPOCTb ABWXEHUA chriton-  cynbdatpenyumpyoLime
noB 100-1 mm/rog; nopuc-  GakTepumn 1 Gaktepun-
TOCTb 5-7%; NpoH1Lae- canpouTsl)

Csepxrnybokas Csbiwe 3

Hens-
BECTHa

AbuoreHHas

mocTb 0,02-0,05 m[

Becbma meaneHHblI
BOA0OOMEH; Temneparypa
Boabl 40-110°C

TemnepaTypa BoAbl BbilLe
110°C; ocTanbHble
[aHHble BecbMa
NpUGNN3NTENbHbI

YucneHHocTb BakTepuin
MeHee 10° KneTok/MI;
npeobnagatT TepMo-
dunbHbIE U. CynepTep-
MOWMbHbIE;
oBHapyXeHbl
cynbdarpeayumpyowme
, MeTaHobpasyoLme,
aueToreHHble n Fe(lll) —
BOCCTaHaBnuBatoLine
Bakrepun

OTCyTCTBYIOT Kakue-
G0 HOPMBbI KN3HM
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[eperperas xunkas Boga oOHapyxeHa B JuTochepe 10 TryOuH
10,5 kM. I'myGxe 25 kM, 1O OIIEHKaM, JIOJKHA CYIIECTBOBATh KPUTHU-
geckas Temrneparypa B 460°C, koraa npu J1r000M JTaBIEHUH BOJA TTpe-
BpallaeTcs B Map U )KU3Hb NPUHLUMIINAILHO HEBO3MOXKHA.

2.3. ’KuBoe BemecTBo 0uochepbl

B.N. Bepnanckwuii (1978) Bcto COBOKYIMHOCTh OPraHU3MOB Ha 3emMJie
HA3BAJI JCUBLIM 6eUjeCmEOM, PACCMaTPHBasi B KA4€CTBE €r0 OCHOBHBIX
XapaKTEPUCTUK CYMMapHYIO Maccy, XUMHYECKUIM COCTaB U DHEPTUIO.

B.J. BepHazackoMy Taroke MPUHAUIEKHUT ONPEIEIEHHE KOCHOMY, OMO-
TeHHOMY ¥ OMOKOCHOMY BEIIIECCTBY.

Kocnoe seuyecmso — COBOKYITHOCTB TEX BEIECTB B Onocdepe, B 00-
pa30BaHUM KOTOPBIX JKMBbIE OPraHU3MbI HE YYaCTBYIOT.

Buoeennoe sewyecmso co3naercs v nepepadaThIBaeTCsl JKU3HBIO, CO-
BOKYITHOCTSIMU >KMBBIX OPraHU3MOB (KaMEHHBIN YTOJIb, OUTYMBI, H3BECT-
Hsku, He(Th). [Tocne oOpa3oBaHmst GHOTEHHOrO BEIIECTBA )KUBbIE Opra-
HU3MBI B HEM MaJIOACSTEIbHBI.

Buokocnoe sewyecmeso co3naercs B 6Mochepe 0AHOBPEMEHHO SKUBbI-
MM OpraHW3MaMH U KOCHBIMM IPOLIECCAMU, PEACTABIISIA CUCTEMBI U~
HAMHYECKOTO PAaBHOBECHS T€X W JIPYTHX. BHOKOCHOE BemecTBo IiaHe-
TBhI— 9TO MOYBA, KOPa BBIBETPUBAHMS, BCE MPUPOIHBIE BOJIbI, CBOMCTBA
KOTOPBIX 3aBUCAT OT AEATEILHOCTU Ha 3eMJIE )KUBOIO BELIECTBA.

JlmtenbHOE BpeMsi CUMTAIOCh, YTO J/CUBOE OTIIMYAETCS OT HEXHCUBO-
20 TaKMMH CBOWCTBaMH, Kak OOMEH BEILECTB, MOJBHKHOCTb, pa3Apaxae-
MOCTb, POCT, pa3MHOXEHHE, NpUcrnocodsieMoctsb. OHaKO MOPO3Hb BCE
9TH CBOMCTBA BCTPEUAIOTCS U CPEIM HEKUBOU TIPUPOIBI, @ CIIEI0BATENb-
HO, HE MOT'YT PacCMaTpPUBATHCS KaK CrielM(pUIECKUE CBOMCTBA KUBOTO.

Ocobennoctu xuBoro b. M. MeanukoB (1982) cdopmynupoan B
BUJIE aKCUOM Meopemuieckoll Ouonouu.

1. Bce *uBbIe OpraHi3Mbl OKa3bIBAIOTCS €IMHCTBOM (DEHOTHIIA U TTPO-
rpaMMBbl I €ro MOCTPOEHUs (IeHOTUIA), MEePENatoILecs Mo Hace-
CTBY M3 TIOKOJICHHS B TIOKOJIEHHE (axcuoma A. Beticmana) ™.

2. T'enetnueckas mporpammMa oOpasyercsi MaTpuuHbIM ImyTeM. B kaue-
CTBE MaTpHLbl, HA KOTOPOM CTPOMUTCSI 'eH OYITyILEro MOKOJIEHHS, UCTIONb-
3yeTcsl TeH MpeAIecTByoiiero noxkonenus (axcuova H. K. Konvyoea).

3. B mporiecce nepenaun U3 MOKOJIEHNUS B ITOKOJIEHHE T€HETHUECKUE
IPOrpaMMBbI B PE3YyJIbTaTe Pa3IMYHBIX MPUUMH U3MEHSIOTCS CIyYaiHO U

* AKCHOMBI Ha3BaHbl 110 KMEHAM yUYEHbIX, BIIEPBbIE OMUCABIIMX AaHHOE siBieHue. [IpuBoau-
MBI€ JKe KpaTkue (HOpMyITHPOBKU aKCHOM HE NMPUHAIEKAT JAHHBIM yUEHBIM.
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HEHAMNpaBJIeHHO, W JIMIIb CIyYailHO TaKue U3MEHEHHUS] MOTYT OKa3aThCsi
yAauHBIMU B JAaHHOU cpene (1-s2 axcuoma Y. Jlapeuna).

4. CnyyvaiiHble U3MEHEHHUS] TeHETUUYECKHUX TPOrPaMM IMPHU CTAHOB-
neHun (eHOTHIa MHOTOKPATHO ycuiuBaroTcs (axcuoma H.B  Tumo-

peesa-Pecoscrozo).

5. MHOTOKpaTHO yCUJIEHHBIE
U3MEHEHHUs TeHEeTUYECKHUX TPO-
rpamMM TO/IBEPraroTcsi oToopy yc-
JIOBUSIMU BHEIIHEH Cpeabl (2-1 aK-
cuoma Y. [lapsuna).

W3 naHHBIX aKCHOM MOYKHO BbI-
BECTH BCE OCHOBHBIE CBOMCTBA KH-
BOW TIPUPOJILI U B TIEPBYIO OUEPE/Th
TaKue, KaK OUCKPemHOCHb U Yeo-
cmHocmbs — NBa (PyHIaMEHTAITb-
HBIX CBOWCTBA OpPTraHM3aIlN KH3-
Hu Ha 3emie. Cpeau KUBBIX CHC-
TEM HET JIByX OJMHAKOBBIX 0COOEH,
TMOMTYJISIIIAIA ¥ BUJIOB. DTa YHUKAIIb-
HOCTH TMPOSIBJICHUS] TUCKPETHOCTH
1 1IEJIOCTHOCTH OCHOBaHa Ha sIBJIe-
HUM KOHBapUaHTHOM pemyIuIMKa-
11U,

Konsapuanmmuas pedyniuxa-
yus (CaMOBOCITPOM3BE/ICHUE C W3-
MEHEHUSIMH) OCYIIIECTBISIETCSl Ha
OCHOBE MaTPHYHOTO MPHUHIIMIA
(cymMMa Tpex mepBbIX aKCHOM ). ITO,
BEPOSITHO, €IMHCTBEHHOE CIEIH-
(hrdeckoe J1s1 ’KU3HU, B U3BECTHOM
JUTs Hac hopMe ee CYIIeCTBOBAHMS
Ha 3eMJie, CBOMCTBO. B ocHOBE ero
JIEKUT YHUKAIIbHAs! CIIOCOOHOCTD K
CaMOBOCTIPOU3BEICHUIO OCHOBHBIX
ynpasistronux cucreM (JIHK, xpo-
MOCOM, T€HOB).

Penynnvkarnust onpenensiercs
MaTPUYHBIM TPUHIMIIOM (aKCHO-
Ma H. K. Konb1ioBa) cunTe3a Mak-
pomodekyn (puc. 2.9.). Cnoco0-
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PucyHok 2.9 — Cxema
peaynnukaunn OHK

(no Mx. CeBenax, 1969)
Mpumevanwue. lNpouyecc cesi3aH ¢ pazde-
nieHuemM nap ocHogaHull (AGeHuUH — Tu-
MuH u lNyaHuH — Lumo3suH; A — T,
" — L) u packpydusaHuem 08yx uenel
ucxodHol cnupanu. Kaxdas yens uc-
rnonb3yemcs kak Mampuua Or1si CUHme-
3a Hoeol uernu.



HOCTb K CAMOBOCHPOU38E0EHUI0 NO MAMPUUHOMY NPUHYUNY MOIIEKY-
asl JIHK cMOry BBIMOJHUTE pOJib HOCUTENS HACIEICTBEHHOCTH HC-
XOJIHBIX YIIpaBISIOMUX cucteM (akcuoma A. Beiicmana). KonBapuan-
THasl peAyIUIMKALHsI O3Ha4aeT BO3MOKHOCTD NE€pejadt 110 HaCIEe/ICTBY
JMCKPETHBIX OTKIOHEHUH OT UCXOHOTO COCTOSTHHS (MyTaIMi ), Ipe/i-
HOCBUIKH 3BOJTIOLUM KU3HH.

Kugoe eeuyecmeo 1o CBOEH Macce 3aHUMAET HUYTOXKHYIO JIOJIIO
10 CPaBHEHHUIO C JIIOOOW M3 BEpXHUX 000j04eK 3eMHOro mapa. Ilo
COBPEMEHHBIM OIIEHKaM, 00111ee KOJIMYeCTBO MACChI JKUBOTO BEIIECTBA
B Haie Bpems paBHO 2420 MiIpJ. TOHH. DTy BEIMYMHY MOXHO CpaB-
HHATH C Maccoi 000JI0ueK 3eMIIH, B TOH MJIM MHOW CTEIIEHH OXBaueH-
HBIX Onocdepoii (Tadm. 2.5 ).

Tabnuua 2.5 — Macca xuBoro BewecTBa B 6uoccepe

MoppasgeneHus Guocgepsl | Macca, TOHH | CpaBHeHune
YXuBoe BeLLecTBo 2,4-1012 1
ATtmocdepa 5,15-10"° 2146
ruapocdepa 1,5-10"® 602500
3eMHasi kopa 2,8-10" 1670000

[To cBOeMy aKkTHBHOMY BO3JIEMCTBUIO Ha OKPYKAIOILLYIO CPEdy
KMBOE BEIIECTBO 3aHUMAET 0C000€ MECTO M Ka9eCTBEHHO OTIMYACT-
Csl OT IPyrux 000JI0YEK 3eMHOTO Iapa, Tak ke, KaK JKWBas MaTrepusi
OTJINYAETCSI OT MEPTBOM.

B. 1. Bepnajckuii moguepkuBall, 4To JKUBOE BEIIECTBO — camasi
akTMBHas (Gopma marepuu Bo BcenenHoit. OHO MPOBOJUT TMTAHTC-
KYIO0 TEOXUMHUYECKYI0 paboTy B buocdepe, MoIHOCTHIO peodpa3zoBan
BEpXHHE 000JI0UKH 3eMJIM 32 BpeMsi CBOETO CyllecTBoBaHus. Bee xu-
BOE BEIECTBO Hamel mianetsl coctapisier 1/11000000 yacth Macch
BCel 3eMHOM KOpbl. B KauecTBEHHOM € OTHOILEHWH KUBOE Bellle-
CTBO TPEJCTaBIsieT co0oi Hanboyiee OpraHu30BaHHYIO YacTh Mare-
puu 3emiin.

[Tpu oreHKe cpeHero XUMHYECKOTO COCTaBa JKUBOTO BEIIECTBA,
no nanHeiM A. I1. Bunorpazgosa (1975), B. Jlapxepa (1978) u np.,
IJIaBHBIE COCTaBHBIE YaCTH KUBOTO BEIIECTBA — ATO AJIEMEHTBI, IIH-
POKO pacmpocTpaHeHHbIe B pupojie (aTMocdepa, ruapocdepa, Koc-
MOC): BOAOPOJ, YIIIEPO, KHCIOpo, a30T, hocop u cepa (Tadm. 2.6).

JKuoe BemecTtBo OMOCQepbl COCTOMT M3 HanOoJee MPOCThIX U
HanOoJIee pacpoCTPAaHEHHBIX B KOCMOCE aTOMOB.
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Ta6nuua 2.6 — AnemMeHTapHbIN COCTaB 3B€34HONO U COSTHEYHOro
BellecTBa B COMOCTaBNEHUU C COCTAaBOM PacTEeHUI U
XUBOTHbIX

CopaepxaHue, %

XUMUYECKNIN anemeHT 3Be3gHoe CONHEYHoe

BELLECTBEO BeLLECTBO pacTeHus XMBOTHbIE

Bogopog (H) 81,76 87,00 10,0 10,00
lenun (He) 18,17 12,90 —

Asort (N) 0,28 3,00

Yrnepog (C) 0,33 0,33 3,00 18,00
Marnuin (Mg) 0,08 0,05

Kncnopog (O) 0,03 0,25 79,00 65,00
KpemHuuii (Si)

Cepa (S) 0,01 0,04 0,15 0,254
Keneso (Fe)

[pyrue anemeHTbl 0,001 0,04 7,49 3,696

Cpennuil seMeHTapHbIM COCTaB KUBOTO BEIIECTBA OTIIMYACTCS OT
cocTaBa 36MHOW KOpbI BBICOKMM coiepskaHueM yriepona. I[lo conepxa-
HUIO JPYTHX 3JIEMEHTOB KUBbIE OPraHU3Mbl HE TIOBTOPSIFOT COCTaBa cpe-
Jbl cBoero oouTanust. OHM M30MpaTebHO NOMIOMIAOT JEMEHTBI, HE00-
XOJIMMBIE JIJTS IOCTPOEHNA MX TKaHEeW. B mporiecce KU3HEAESTENbHOCTH
OpraHu3Mbl UCHOJIB3YIOT HanboJee TOCTYIHbIE aTOMBbI, COCOOHBIE K
00pa30BaHMIO YCTOMYMBBIX XUMHYECKHUX CBsi3el. Kak yxe Obl1o oT™Meue-
HO, BOJIOPOJI, YIVIEPOJ, KUCIOPO, a30T, pocdop U cepa SBIAIOTCS II1aB-
HBIMH XMMHUUYECKHMH 3JIEMEHTAaMU KMBOTO BEILIECTBA U MX HA3bIBAIOT
ouoghunvHeiMu. VIX aToMbl CO3JaI0T B JKUBBIX OPraHM3MAaX CJIOXKHBIE MO-
JIEKYJbl B COYETAHUH C BOJOH M MUHEPAIBbHBIMU COTSAMH. DTH MOJIEKY-
JSIPHBIE 00pa30BaHMs MPEICTABICHBI YITICBOAAMH, JITIHAAMH, OSIIKaMy
Y HYKJIEMHOBBIMH KUc0TaMU. [lepeuncienHble BUIbl )KMBOTO BEIIECTBA
HaXOJISITCS B OPraHu3Max B TECHOM B3aumoielcTBIN. OKpyKaroIlui HaC
MHUP KHMBBIX OpraHu3MOB OHOC(Epbl MPEeCTaBISIET COO0H coueTaHue pas-
JIMYHBIX OMOIOTHYECKUX CUCTEM Pa3HOM CTPYKTYPHOU YHOPSI0YEHHOC-
TH U Pa3HOTO OPraHMW3allMOHHOIO YpPOBHA. B CBS3M ¢ 3TUM BBIIENSIOT
pasHble YPOBHH CYIIIECTBOBAHMS KMBOTO BeriecTsa (puc. 2.10):

1. Monexynapuulii (MonexynsipHo-eenemuyeckull) — camblii HU3-
KWW ypOBEHb, Ha KOTOPOM OMOJIOTHYECKas CHCTEMa TPOSBISETCS B
BU/Ie (PYHKLIMOHUPOBAHUS OMOJIOrMYECKH aKTUBHBIX KPYIHBIX MOJ€E-
KyJ1 — O€JIKOB, JIMMUIOB, HYKJIEUMHOBBIX KUCIOT, yrieBoaoB. C 3Toro
YPOBHsI HAaOIIOJAOTCS CBOMCTBA, XapaKTEpHbIE UCKIIOUUTENIBHO IS
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107
102}
103
10
107
KneTtoynas
opraHenna
10°%] 1 MKkm (MuTOXOHAPUA)
25 M
107 100 Hm S  S— YnbTpacTpykTypa
1072 10 Hm MonekynsipHas
CTpyKTypa
10°f 1 1um
CTPYKTYpPHbIt
6enok
107°1 0,1 Hm

PucyHok 2.10 — YpoBHM opraHusaumm XXMBou matepumn

(Ha npuMepe oTAENbLHOro OpraHU3mMa)
OpraHuam, Kak 1 BCSl XMBasi NPUPOAA, NOCTPOEH MO MEPAPXMYECKOMY MPUHLMNY

KHUBOM Marepuu: 0OMeH BEIeCTB, NPOTEKAIOLINNA MPH NPEeBpaLICHUN
JYYHCTON ¥ XUMHAYECKON SHEPTHH, Iepelada HACIEICTBEHHOCTH C TI0-
mombio JIHK u PHK. DTOoMy ypoBHIO CBOMCTBEHHa yCTOWYMBOCTH
CTPYKTYp B HOKOJIEHUSIX.

2. Knemounvlii — ypoBeHb, Ha KOTOPOM OMOJIOIMYECKH AKTHB-
HbIE MOJIEKYJIbl COYETAIOTCS B €IUHYIO0 cucTeMy. B oTHOLIEHUU Kiie-
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TOYHOM OpPTaHU3ALMH BCE OPTaHU3MBI MTOIPA3ICISIOTCS Ha OTHOKIICTOY-
HbI€ U MHOTOKJIETOYHBIE.

3. Txanegwlii — ypoBEeHb, HA KOTOPOM COYETAHHE OTHOPOIHBIX KJle-
TOK 00pa3yeT TkaHb. OH 0XBaTbIBAET COBOKYITHOCTh KJIETOK, 0ObEIMHEH-
HBIX OOITHOCTBIO TIPOUCXOKICHUS M (DYHKITHIA.

4. Opeannvlii — ypoBeHb, HA KOTOPOM HECKOJIBKO TUIOB TKaHEH
(DYHKIIMOHATIBHO B3aMMOJICHCTBYIOT U 00pa3yrOT ONPEJIEIICHHbINA OpraH.

5. Opeanuzmennviii — ypOBEHb, HA KOTOPOM B3aUMOZIECHCTBHE psiia
OpraHoB CBOIMTCSI B €IMHYIO CHCTEMY WHIMBHIYaJbHOTO OpPraHu3Ma.
[pencraBneH onpeneieHHBIMA BUIAMH OPTaHU3MOB.

6. IlonynayuonHo-6u0o6oli, TIIe CylIeCTBYET COBOKYITHOCTb OMpe/ie-
JICHHBIX OIHOPOIHBIX OPTaHU3MOB, CBSI3AHHBIX EIUHCTBOM IPOMCXOXK-
JieHus, 00pa3oM KHU3HU U MeCTOM oOuTaHus. Ha 3ToM ypoBHe nmpoucxo-
JSIT DJIEMEHTAPHBIE SBOJTIOIMOHHBIE H3MEHEHHS B 1IEJIOM.

7. Buoyenomuueckuil (F3KOCUCTEMHBIN) — Oo0Jiee BBICOKHI yPOBEHb
OpraHu3alyy KUBOW MaTepu, OObEIMHSIONINN pa3HbIe TI0 BUIOBOMY
COCTaBy OpraHu3Mbl. B 6ronieHo3e (3kocucTeMe) OHM B3aUMOZEHCTBYIOT
JPYT C IPyTOM Ha OTPE/ICICHHOM YJ9acTKe 3€MHOM MOBEPXHOCTH C OJTHO-
POIHBIMU a0OMOTUUYECKUMHU (PaKTOpaMu.

8. Buocgheprulii — ypoBeHb, Ha KOTOPOM C(HOPMHUPOBATIACH TIPHPOI-
Has cucTeMa HauboJiee BBICOKOTO PaHra, OXBAThIBAIOIIAS BCE MPOSIBIIE-
HUsI )KU3HM B TIpeiesiaX Hawuel ruiaHetsl. Ha aToM ypoBHE ocyluecTsiis-
I0TCSl BCE TII00AJIbHBIE KPYTOBOPOTHI BEIIECTBA M SHEPTHH, CBSI3aHHBIC C
KHU3HEJEATETbHOCTbIO OPraHU3MOB.

B. 1. Bepnanckuii B 1928—1930 rT. B cBoHX TITyOOKHX 0000IIEHH-
SX OTHOCHTENILHO IMPOLIECCOB B OHocdepe asl nmpeacTaBleHue o MATh
OCHOBHBIX OMOT€OXMMHUYECKHUX (DYHKIIMSX KHUBOTO BEIIECTBA.

llepsas ¢ynxkyuss — razoBasi. BONBIIMHCTBO ra30B BEPXHUX TOpU-
30HTOB TUIAHETHI TOPOXKICHO JKU3HBI0. [1o13eMHBIE TOprOYHe Ta3bl SBIIS-
I0TCSl TIPOTYKTaMH Pa3IOKEHUs] OPraHUYECKHUX BEIECTB PACTUTEILHOIO
MPOUCXOXKICHHS, 3aXOPOHEHHBIX paHee B 0calouHbIX Tommax. Hanbo-
Jiee pacnpoCTPaHEHHbI — 5T0 OOMOTHBIA ra3 — metad (CH,).

Bmopas ¢ynkyua — xonuentparmontas. OpraHu3Mbl HaKarIMBalOT
B CBOMX TeJlaX MHOTHE XMMHYECKHE dieMeHThl. Cpei HUX Ha TIepBOM
mecTte crout yriiepon. Cozneprkanue yriiepo/a B yIisix 10 CTeNeH! KOHIEH-
TpallK B THICSTIU pa3 OOJbIIe, YeM B CpEIHEM TSl 3eMHOU Kopbl. HedTh
— KOHLIGHTPATOP yIJIepo/ia ¥ BOAOPOIA, TaK KaK MMEET OMOreHHOE MPOKC-
xoxaerre. Cpey MEeTalIoB TI0 KOHIICHTPAIMH TIEPBOE MECTO 3aHUMAET
KanbLMi. Llenble ropHble XpeOThl CI0KEHbI OCTaTKaMH )KUBOTHBIX C M3BE-
CTKOBBIM cKesleToM. KoHIleHTpaTopamMy KpeMHHS SIBISIFOTCS THaTOMOBBIS
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BOJIOPOCITH, PAIMOIISIPUH U HEKOTOPHIE TYOKH, Hozia — BOIOPOCIH JIaMH-
HapHy, Kele3a U Mapratia — ocoOble Oaktepru. [103BOHOYHBIMH KMBOT-
HBIMH HaKarumBaeTcst Pocdop, cocpeioTaqynBasCh B X KOCTSIX.

Tpembs ¢hyHKkyus — OKUCIUTEIILHO-BOCCTAHOBUTENBHAS. B nctoprn
MHOTHX XMMHUYECKHX JJIEMEHTOB C TIEPEMEHHON BAaJICHTHOCTHIO OHA WT-
paeT BaxHyto poiib. OpraHu3Mbl, OOUTAIOIIHE B PA3HBIX BOIOEMAX, B ITPO-
ecce CBOEH KHU3HEEATENbHOCTH U MOCIE THORIU PEryupyIOT KHCIIO-
POIHBIN PEXKUM U TEM CaMbIM CO3IAIOT YCIIOBUS, OMAaronpHsATHBIC IS
PaCTBOPEHUSI MJIH K€ OCAXKICHHS psiia METAJIOB C IEPEMEHHON BaJICHT-
HocThio (V, Mn, Fe).

Yemeepmas ¢hynkyus — onoxumudeckas. OHa CBsi3aHa C POCTOM,
Pa3MHOXKEHHEM U TIepEeMEIIEHUEM KUBBIX OPraHM3MOB B TIPOCTPAHCTRBE.
Pa3MHOXeHHE TIPUBOIUT K OBICTPOMY PacipOCTPAHEHHUIO JKUBBIX Opra-
HHM3MOB, «PaCIIOI3aHHIOY JKUBOTO BEIIECTBA B pa3HbIe reorpaduueckre
o0nacTH.

Ilsmas gpynkyusi — 310 OMOTCOXUMUIECKAs ISATEIBHOCTD YEIIOBE-
YeCTBa, OXBATHIBAIOIIAS BCE BO3PACTAOLIEE KOIMYECTBO BEILIECTBA 3EM-
HOM KOpBI JIs1 Hy>K/I IPOMBIIUIEHHOCTH, TPAHCIIOPTA, CETTBCKOTO X035 -
crBa. JlanHast pyHKIMS 3aHUMaeT 0c000€ MECTO B UCTOPHH 3€MHOTO I11apa
¥ 3aCJTy’KMBA€T BHUMATEJILHOTO OTHOIICHHS U U3yYEHHSI.

H.M. Mawmenos, U.T. Cypaseruna (1996) u nienblii psig Apyrux uc-
crieioBaresiel BHECIM yTOUHEHHE B (DYHKIIMH KUBOTO BEILIECTBA, OTHECS
K HUM 9HepeemuyecKue, KOHYeHmpayuontle, 0ecmpykmueHvie, cpeoo-
obpazyrowue, mparcnopmuvle (tadm. 2.7).

Tabnuua 2.7 — ®yHKUUM XKUBOro BellecTBa
(no H.M. Mamepnosy, U.T. CypaBeruHoi, 1996)

DyHKUMSA Mpouecchl

OHepreTuyeckas AKKYMYnupoBaH1e CONMHEYHOI 3Heprim B npoLecce
dpoTOCHHTE3a, PasnoXeHne 3HepProHachILLeHHbIX
BELLECTB, Nepefaya 3Hepruy no NULLEBbLIM Liensim

KOHLleHTpaLlVIOHHaFI HakonneHue B xoae Xn3HeaeaTenbHOCTN BELLECTB,
ncnonb3yemMbiX AnA NOCTPOEeHUA Tena n ygandaembix
N3 opraHm3ma

[ecTpykTuBHas MuHepanusaumsa opraHM4eckoro BeLLecTBa,
pasnoXeHne HEXUBOrO OPraHM4ecKoro BeLlecTsa

CpepoobpasytoLas MpeobpasoBaHne HU3NKO-XMMUYECKMX NapamMeTpoB
cpefbl
TpaHcnopTHas MepeHoc BeLLeCTB NPOTMB CUMbl TSXKECTU U B

rOpU3OHTanbHOM HanpasneHun
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Bce xnBoe HacelIeHHE HaIleW INIaHEeTBl — JKUBOE BEIIECTBO
— HaAXOAWTCS B MOCTOSTHHOM KPYroBOpoTe OMO(HIBHBIX XUMUYEC-
KHUX 3JICMEHTOB.

[To cmocoOy muTaHus KUBbIE OPraHU3MBI TOJpaA3/IENICTCs Ha
aBTOTpOdHBIE U reTepoTpodHbie (Tadm. 2.8).

Ta6bnuua 2.8 — Knaccudmkaums xMBoro BelecTsa no cnocody nutaHus

ABTOTpPOdbI | [eTepoTpodnbl | MukcoTpodbl
doToaBTOTPODHI BuoTtpodbl —
XemMoaBTOTPOdbI CanpoTtpodbl —

Asmompogamu (0T Tpedeckoro «avto» — cam, «trofh» — kop-
MUTBCS, TUTATHCS) HA3BIBAIOT OPTraHU3MBI, Oepyiirne HeoOX0IuMbIe
UM IS KU3HU XMMHYECKHE 3JIEMEHTBhI U3 OKpYXKarolehd UX Koc-
HOU MaTepuu U He Tpelyrolne sl TOCTPOSHUS CBOETO Tela TOTO-
BbIX OPraHWYECKUX COEJUHEHUH apyroro opraHuzMa. OCHOBHOM
MCTOYHUK HYHEPTUHU, UCTIONIb3YeMbIil aBTOTpodamu, — ConHie.

ABToTpodBI MonpazaensoTcs Ha GOTOaBTOTPOHl U XeMOaB-
ToTpobl. Domoasmompoghvl NUCTOAB3YIOT B KaU€CTBE UCTOYHHUKA
SHEPTUH COTHEUHBIN CBET, XeM0a8mompoduvl NCTOIb3YIOT SJHEPTHIO
OKHUCJICHUS! HEOPraHMYECKHUX BELIECTB.

K aBTroTpoHBIM OpraHM3MaM OTHOCSATCS BOJOPOCIH, Ha3eM-
HbI€ 3€JIe€Hble pacTeHus, OaKTepuu, CocoOHbIe K (POTOCHUHTEZY, a
TaKke HEKOTOpbIe OaKTEPUH, CIIOCOOHBIE OKHUCIATH HEOPTraHUYEC-
KHe BellecTBa (XeMOaBTOTPO(bI). ABTOTPO(DBI SBISIIOTCS NEPBUU-
HBIMH TIPOJYIIEHTAMU OPTaHUYECKOTO BeliecTBa B Onocdepe.

T'emepompogwl (0T rpedeckoro geter — APyroi) — OpraHus-
MBI, HYXXIQIOUIUECS JJisi CBOETO MUTAaHUS B OPTaHUYECKOM Bellle-
CTB€, 00pa30BaHHOM JPYTrMMHU OpraHuszMamu. I'erepoTpodsl cro-
coOHBI pa3iararh Bce BeleCTBa, 00pa3yeMble aBTOTpohaMu, U MHO-
T'H€ U3 TeX, YTO CHHTE3UPYET YEITOBEK.

J’KuBoe BelecTBO yCTOWYMBO TOIBKO B )KUBBIX OpraHU3Max, OHO
CTPEMHMTCS 3aMOJTHUTE COO0H BCE BO3MOXKHOE MPOCTPAHCTBO. «JlaB-
JIEHUWEM KU3HMW» Ha3blBaj AaHHoe siBaeHue B. U. Bepnanckuit
(puc. 2.11).

Ha 3emiie u3 cymecTByOIMMX KUBBIX OPraHU3MOB HauOOJb-
e cuiiol pasMHOKEHUsT 00JagaeT rpuod-10KIEBUK THTaHTCKUH.
Kaskip1ii 9x3eMIIsip JaHHOTo Tpuba MOKeT AaTh 70 7,5 MIp/I. criop.
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1 -e MOKOJNEHNE : v I‘ !!

2 -e MOKOJIEHNE

PucyHok 2.11 — «[JaBneHue X1U3H1U» U YepeaoBaHUe NOKONEHUN
XXMBOro BellecTBa

Ecau kaxknas cnopa mociyxuia Obl Ha4aJloM HOBOMY OpraHU3MY,
TO 00BEM JIOKIIEBUKOB YK€ BO BTOpOM nokosieHnn B 800 pa3 mpe-
BBICHJI pa3Mepbl HalleH TIaHEeThI.

Taxum oOpazom, Hanboee odmiee U cnenupuaeckoe CBONCTBO
JHCUB020 — CTIOCOOHOCTh K CaMOBOCIIPOM3BEICHHIO, KOHBApHUAHT-
HOW penyIuIMKalii Ha OCHOBE MATPUYHOTO MPHUHIIMIMA. JTa CIO-
COOHOCTbH BMECTE C APYTMMHU OCOOEHHOCTSMHM JKUBBIX CYIIECTB M
OTIpeeNIIeT CYIeCTBOBAaHME OCHOBHBIX YPOBHEH OpraHU3alNU
KHUBOTr0. Bce ypoBHHM OpraHu3aluy KU3HHU HAXOIATCS B CIOXHOM
B3aMMOJEHCTBUM KaK 4acTW €JuHOro uejoro. Ha kaxxaom ypoBHe
JEHCTBYIOT CBOM 3aKOHOMEPHOCTH, OINpPEIeIsIone 0COOeHHOCTH
9BOJIIOIIMH BeeX (hopm opranuzanuu xuBoro. CnocoOHOCTb K 3BO-
JIOIMW BBICTYNAET KaK aTpUOYT KU3HH, HETIOCPEICTBEHHO BBITE-
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KAl U3 YHUKATHHOW CIIOCOOHOCTH KHBOTO K CAMOBOCIIPOM3-
BEJICHUIO JUCKPETHBIX Onomorndeckux enuuuil. Crnenududeckue
CBOMCTBA HU3HU 00€CTICUMBAIOT HE TOJBKO BOCIIPOU3BEJICHHE cede
MoA00HBIX (HACIEICTBEHHOCTH), HO M HEOOXOAUMBIC ISl BOJIFOIIUN
M3MEHEHHSI CaMOBOCITPOU3BOISIINX CTPYKTYP (M3MEHUYHUBOCTD ).

2.4. Jpoawouus 6uochepbl

Kak yxe Obu10 oTMeueHo paHee, Bo3pacT Hamel ['anaktuku 10-
12 mapa. net, Connua — 5, 3emnu — oxoisio 4,5-4,6 mapa. jet
(puc.2.12).

AKKpeInys BemecTBa 3eMJIH MPUBEJIa K BPEeMEHHOMY €TI0 pa3or-
PEBY M JIETKUX MOJICKYIl nepeudHoll ammocgepul, PEKIAEC BCETo BO-
JIOpOoJia U rejiusl, pacCestHHbIX B KOCMUYecKoM npocTtpanctse. [loce-

PucyHok 2.12 — 3Bontouus gonnaHeTHOro obnaka
no O.10. Wmuary n ap.
Cnesa — aTan npeBpaLleHns NbINIeBoro Crosi B poit nnaHeTesnmMarneii, Npoaorkas-
winiica okono 10* net. CnpaBa — aTan ob6beanHeHUst posi NaHeTe3umarnei B nna-
HeTbl, AnuBLLMIAca okorno 108 net
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JyIoliee MOHWKEHHE TeMIIepaTypbl B Pe3ylibTaTe CHIBHOTO U3JIyue-
HUS TEeIUla MPHUBEJIO K 00pa30BaHUIO TBEPIOH KOPbl. AKTUBHBIN BYJI-
KaHHM3M MeIaJl 3TOMY MPOIIECCy, HO B TO K€ BPEMsI MOCTABIISUT 0O0JTb-
IIMe KOJMYECTBA Ta30B, U3 KOTOPBIX 00pa3oBallaCh GMOPUYHAS M-
Mmocgpepa. B nelt, kpome H,, ObLIIO MHOTO JIPYTHX ra3oB, TAKUX, KaK
CH,, NH, u H,O (puc 2.13).

Yribmpacpuoremosoe uany4eHue
CornHya

AmmocpepHbie easbl

CHy CO
NH5 N,
H>O Ho

PucyHok 2.13 — Cxema obpa3oBaHUsA NPOCTENLLMX OPraHMYeCKUX
coegMHEHUN U3 ra3oB NepBUYHOM aTMocdepbl Noa Bo3aenCcTBUEM
ynbrpacdmonetoBoro usnyyeHus ConHua
(no M. M. Kamwwunosy, 1974)

* OnHako Lenblil psn yueHblx, no aanHeiM [. B. BoiitkeBnu u B. A. Bponckoro (1989),
CYHMTAIOT, YTO ITyOMHHbIE Ta3bl OOIIMPHON MAHTHH 3€MJIH, BBLICISIOUINECS TPU BYJIKaHHU-
YECKMX M3BEP)KSHUSIX M JaBILIHME HAualo MEePBUYHON arMocdepe MiaHeThl, COAepkKau IaB-
HbiM 00pasom H,0, CO,, SO,, H,S u N,. I'a3bl n10106H0T0 cocTaBa 0GHapYKEHbI U B METEO-
putax. JlaHHBIC COBPEMEHHON r€OXMMHUHU M KOCMOXHMHUH, MO MX MHEHHIO, HE TAI0T HUKAKUX
yKa3aHWii Ha PUCYTCTBHE BOIOPO/a, aMMHAKa M METaHA B PAHHUX IUIAHETaX 3€MHOM IpyIi-
bl [To BceM JaHHBIM, HanOoJiee OOMIILHBIM I'a30M TIEPBUYHON aTMOC(Eepbl 3eMITH SIBIISICS
CO

5
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PucyHok 2.14 — BO3MOXHOCTU XMMMUYECKON 3BOMOLMM Ha 3emne
(no P. B. KannaH, 1978)



Hapsiny ¢ BomssHBIMU MapaMu yiKe CyIIeCTBOBAJ U IPEBHUI OKe-
aH, COCTOSIIMN U3 KUIKOH BOJBI. YIVIEKUCIIOTHI (HZCO3) ObLI0 Mao,
TaK Kak ee BOCCTaHABIMBaJIU coenHeHus Fe?*, conepikaBinecs B 3eM-
Hoii kope. [Ipumepro 1 mupa. net armocdepa Oblsia BOCCTaHOBUTEIb-
HOM, IMEJIMCh BO3MOKHOCTH JJIs ITPOLIECCOB aOMOTEHHOTO 00pa3oBa-
HUSI 1 HAKOTIJIEHUS MHOTHUX COCIMHEHUH.

[To mepe Bo3pacratomied morepu H, B KocMuueckoe npocTpan-
CTBO CO3/1aBallaCh mpemuyHas ammocgepa, coaepxaias Oonbiine
xomaectBa N, (u3 NH,), CO, (u3 Bynkanndeckux rasos u u3 CH,) u
napoB BoAb! (puc. 2.14).

B armocdepe 3emian Kuciaopoa nepBOHAYaIbHO HAKaIUIMBAJICS
MyTEM pa3JioKEHHsI BOIBI M BOISHOTO Tapa IoJ JCHCTBHEM YJIbTpa-
¢uonerosbix syueit ConHua.

B nckonaemoii neTonucu 0cai0oqHBIX TOPHBIX TOPOJT €CTh CBUIE-
TEJIbCTBA TOTO, YTO TMOCIHE JTUTENLHOW OECKUCIOPOAHON ATMOXH at-
Mocdepa 3a OTHOCUTENFHO KOPOTKHH 110 T€0JIOTMYECKUM MEpPKaM Mpo-
MEXKYTOK BpEMEHH CcTalla KUCIOPOIHON U OCTaBaslach CTAOMIIBHO OKHC-
nuTenpHOU (puc. 2.15).

MapyuansHoe daaneHue kucopoda 8 ammocghepe 8 % om Co8PeMeHHo20
£1% . >15%

Kopbi
ebisempueaHus : g 1
u naneonouss!

KpacHouysemHsie
Ha3eMHbIe OMNOXeHUs

Ypa+Hossie —._. 1
el%el ] . -

YpaH

8 YEPHBIX + _- -

cnaHyax

Monocvamesie
XKef1e30pyoHsbIe '—"'-‘"- -'l -

¢opmayuu

t 1 1 1 1 1 1 1 il
30 28 28 24 2. 20 18 [ 1A 2 T ()] T

Munnuapdsi nem momy Hasad

PucyHok 2.15 — lNeonornyeckune dpopmauum, TUnbI OTIIOKEHUN U
MuHepansl. lpeanonaraemoe coagepxaHue Kucnopoaa B ApeBHeN
atmocdpepe (no 3.X. Hoynio u X.[. XonneHay)
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Coneprkanue Kuciopoja B armocdepe 10 2,2 MIPJ. JET, BEPOsT-
Hel Bcero, 0610 0K0710 0,2 %.

[MosiriteHne okouto 3,5 MIIpJL. JIET Ha3a 1 XJI0pO(UIOHOCHBIX Opra-
HU3MOB, CITOCOOHBIX OCYIIECTBISITH OTOCUHTE3, T. €. MCIOJIb30BaTh
9K30TCHHBIH MCTOYHHMK SHEPTUH (COTHEUHYIO PaJIMaIUi0) /U CUHTE-
3a U3 YIJIEKKUCIIOTO Ta3a, BOJIbI U MUHEPAILHBIX 3JIEMEHTOB BCEX Opra-
HUYECKUX BEIIECTB, HEOOXOIUMBIX JUIS )KU3HU. DTH OPraHU3Mbl OKa-
3a]IMCh CIIOCOOHBI MPeoOpa30BbIBATH COJTHEYHYIO SHEPTUIO0 B OMOXHU-
MHUYECKYIO.

«M300peTenune» (poTocuHTE3a CIIOCOOCTBOBAIO TIOBBIMIEHHIO CO-
JIepKaHusi KUCIopoaa B atMocdepe U GOpMUPOBAHUIO COBPEMEHHOM,
4eTBepTUIHON atMocdeps! (puc. 2.16).

domocunmes
ovIXaHue

DHo02eH bl
pesepeyap

‘2nepod
3AXOPOHEHHDLI
€ 0CaoKax

Fe (II)  Fe (1)

Cepuwiit
YUK

PucyHok 2.16 — Neoxumunyeckuin LMK KMcnopoaa
(no TA. 3aBap3uHy)

Ha BoccTaHOBHTENBHYIO BTOPUYHYIO arMochepy BO3/CHCTBOBA-
¥ OOJIBIIINE NOMOKU dHEpeuu. KOPOTKOBOIHOBOE YIbTpadroaeToBoe
U3NyueHue, noHu3npytomee uznydenue CoHia (ceiuac sKpaHupy-
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€TCsI 030HOBBIM CJIOEM), AJIEKTPHUECKUE Pa3psbl (Tpo3bl, KOPOHHBIE
pa3ps/ibl), MECTHbIE MCTOYHUKH TeTJIa BYJIKAHUYECKOTO MPOUCXOXKIE-
HUS. B 9THX yCIIOBHSIX MOT UATH aKTUBHBIA XUMUYeCKUull cunmes, pu
KOTOPOM M3 ra30B BTOPUUHON aTMOC(EpBI Yepe3 Takue IpOMEexKyTou-
HBIE MPOAYKTHI, KAK CHHUJIbHASL KUCIIOTA, STHJICH, 3TaH, (hopMabie-
U]l 1 MOYEBHHA, 00pa30BaIUCh CHaYalla MOHOMEPHI, a 3aTeM U TOJIH-
Mepbl. BBUmy TOrO, 4TO OKHMCIEHHE HE MPOUCXOANIIO, BOJOEMBI 000-
ralajInch TaKUMH COEIMHEHUSAMU, KAK AMUHOKUCIOMYL, NYPUHOBbIE
U NUPUMUOUHOBbIE OCHOBANUSA, caxapd, KapOOHOGble KUCIOMbL, TUNU-
Ovl. OOpazoBascs «IepBUYHBIN OynboH». [Iporcxommimm mporecchl
OCAXKICHUS, pa3/ielieHusl U aicopOLIMu, a Ha MOBEPXHOCTIX MHUHEpPa-
70B (IJIMHA, TopsYast jaBa) — JNajJbHEHIINE CHHTETUYECKHE TPoIec-
cbl (puc.2.14). DTo noATBEpKAAETCA Pe3yabTaTaMU aHAIN3a IPEBHUX
3eMHBIX XUMUYECKUX UCKONAEeMbIX U WX CPABHEHUEM C BHE3EMHbBIM
OpPraHUYeCKUM BEIIECTBOM (METEOPHTHI), a TAK)KE MHOTOYHMCIECHHBI-
MU MOOENbHbIMU IKCHEPUMEHMAaMy, TTIOKa3aBIIUMH, YTO B CMECH Ta-
30B, BOCIPOU3BOISAIIMX aTMOC(hEpY, MPH JOCTATOUHOM ITPUTOKE IHEP-
THH JISHCTBUTEIBHO MPOUCXOIAT MPOIECCHl CHHTE3a OPraHUYeCKHX
BeiecTB. Cpeau MpoAyKTOB ITOr0 CUHTE3a HalIEHbl OCHOBHbIE OMO-
JIOTMYECKU Ba)KHbIE COEMHEHUS, B TOM yucie 14 aMUHOKHCIIOT, My~
puHBI U TUpUMUANHBL, caxapa, AM®, AJID, AT, ;xkupHbie KUCIOTHI
U MOPPUPHHBL. YIaJI0Ch CO3/IaTh U MOJIETTH a0HOTHYECKOTO 00pa3oBa-
HUSI OMOTIOTMMEPOB, HAIIPUMEP, TIOTHUIIENTH/IOB C JTTHHHOW ETThI0 —
npomeuHou008, UMEIIMX (GOpMy IIAPUKOB TUAMETPOM OKOJIO | MKM
(Mukpocdep). 3nech MOKHO YCMOTPETh HAMEKH Ha TaKOW CIIOKHBIN
npolece, kKak abMoTHYeCKoe 00pa3oBaHUe HYKJIEHHOBBIX KHCIIOT, Ha
UX MPUMUTUBHYIO a0MOTHUYECKYIO PETUTMKALIMIO, TPOUCXOISIIYI0 Oe3
yuactus JIHK-nonnmepassbl.

BeposiTHO, 0OueHb paHO Ha4YaJIMCh U B3aUMOJIEHCTBHS MEXIY HpO-
meunouoamu u HyKieunoguimu xuciromamu. Ilpn sTom, Hanmpumep,
Diiren (1971) cuuraer, 4To, ¢ OJHON CTOPOHBI, MOAXOAAIINHA TPOTEH-
HOUJ criocoOcTBOBa Oosiee OBICTPOMY M MPABUIBHOMY pa3MHOXKe-
HUIO MOJIEKYJT HyKJIEMHOBOM KUCIIOTBI, a C IPYTOi - HyKJIEWHOBast KKC-
JI0Ta HauMHAJIa KOIMPOBATh PEUMYIIIECTBEHHO TIOAXOISIINE TSl Hee
6enxu. Haunnancs camooOyyaromuiicsi KaTaauTUYECKU [IUKInYec-
KWW TIPOIIeCC, KOTOPBIH B KOHKYPEHIIMH 32 CTPOHUTEIbHBIE OJOKH, B
0TOOpE Ha OBICTPOTY U TOUHOCTH PEIIPOAYKIIMH MPUOOPETAIT Bce 00IIb-
e npeumyniectsa. CiaenoBaTenbHO, OCIKH U HyKJIEHHOBBIE KHCIIO-
Thl HYKHbI OBIJIM OTHOBPEMEHHO. B 3TOT nepuosa, HocAMi Ha3BaHKWe
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PucyHok 2.17 — 3Bonouus opraHM3mMoB: CXxema BpeMeHHOMN nocne-
[0BaTeNbHOCTU ee OCHOBHbIX coObITUM (No 3. MNoHTepy u ap., 1982)
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npebuomuyeckotl (XAMUYECKOMN ) dBOJTIOIUH, YIKE JEHCTBOBAN dapsu-
HOBCKUL NPUHYUN 0MoOOpa Kak ONTHMHU3UPYIOIIHHA MPOIIecC.

BbuoTuyeckas 3Bomonusi. B koHIle abnoTHYeCKO HBOTFOIMH TTO-
SIBUJIMCh IPUMHUTHUBHBIE OPraHU3Mbl — npomoobuonmsl. 11poToOHOH-
TBI TIPECTABIISIIA COOON OPraHN30BaHHBIE, OTTPAHUYECHHBIE OT OKPY-
Karoler cpebl, 000Co0IEHHbBIE CUCTEMBI MOJIEKYJT, CIIOCOOHBIE K per-
JMKALIMU U TPAHCISIUOHHOMY CHHTE3Y Oefka (reHeTHYeCcKas TUIoTe-
3a). Oprann4eckue CTpouTeIbHbIE OJ0KHU (a0MOTHYECKOTO IPOUCXOXK-
JICHUs1) OHU TOJIyYaId U3 «IEPBHUYHOTO OylTbOHa», TaK YTO BHAYaJe
UM HE HY>KHBI ObIITH ()epMEHTHI JUIsl IOCTPOEHUS ATUX 0110K0B. OKOIIO
4 Mupz. JeT Hazaj yXKe ONpelesIeHHO UMENIUCh Pa3Hble THUIIbI MPOTO-
OMOHTOB.

ITo mepe Toro, kak GMOTOrMYECKHUE SIBIECHHUS HAYMHAIN MTpeolia-
Jath Haja npeduoTnueckumMu (puc.2.17), «nepBUYHBIN OylIbOH» CTa-
HOBUJICS Bce OeJTHee OpraHuyec-
KAMU BEIIECTBAMHU.

B 311X yCcnOBUSIX CElEeKTUB-
HBIM TIPEUMYIIECTBOM TSI TIPO-
TOOMOHTOB cTajo obnanaHue
NAAMAMUYECKOU MeMOpanoll,
3alUIIAIOIIENH OT MOTEPU ITUX
BelecTB nyrem auddysuu, u
CIIOCOOHOCTDH N30MPATENTBLHO MX
HaKaruiuBaTh, HalpuMmep, Mo-
Cpe/ICTBOM TIEpeHOCca HEOPTraHH-
yeckoro (ocdara Ha HYKIEO-
supaugocdar.

MemOpaHbl MOIJIM BO3HMK-
HYTh B X0/I€¢ (HOpMHUPOBAHUS KO-
anepBaroB (Karuisd WK CIOW ¢
OoublIel KOHIIEHTpauen KoJ-
Jouza, 4eM B OCTAJIbHOM 4acTH
pacTBOpa), ob6pasymmuxcs B
BOJIE TIPU CONMPHUKOCHOBEHUH
ABYX €11a00 B3aMMOJEHCTBYIO- PucyHok 2.18 — Bo3MOXHbIN NyTb

UX IIOJTUMCPOB, WX IPH al- dopmMupoBaHusi MembpaH npu
COp6IlHH INOJIUMEPOB Ha IMOBEP- obpa3oBaHMM KoauepBaToB
XHOCTH MuH (puc. 2.18). B «NepBUYHOM ByrnboHe»
[Tornoienue BemecTs Mpu- Npy 3apoXAEeHUMN XKNU3HU
BEJIO K POCTY, a 3aTeM M JeJie- (no M. KanbBuny, 1971)
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HUIO, TIPH 3TOM BBDKHBAIU T€ MPOMYKTHI JEJICHUS, KOTOPBIM TOCTa-
BaJICs MOJIHBIA HAOOpP HYKJIEWHOBBIX KHCIOT U OenkoB. CeneKTUBHOE
MPEUMYIIECTBO IOCTABISUINA 00bEIMHEHUE OT/IEILHBIX TEHOMOB B €1TH-
HBII T€HOM, MOSIBJICHUE CIIEUAIbHBIX MEXaHU3MOB Pa3JIeJICHUs U Me-
petsikku. Takoe oOpa3oBaHHe, CHAOKEHHOE Bce Ooiee pacInpsiBITNM-
cs1 HAOOpoM (hepMEeHTOB, Ha3bIBAKOT 1POMOOUOHMOM (CHHOHUM TTOHS-
TUSL «900MOHTY»). Bo3MOXKHBIE OCTaTK MPOTOOMOHTOB — IAPOBHU/I-
Hble 00pa30BaHMsI — BCTpeyaroTes B omioxkeHusx OHdepsaxt B FOx-
HOU AMepuke (BO3pacT okojio 3,4 MIpA. JIET), N3BECTKOBBIE OTIOKE-
HUS (CTPOMATOIUTHI) Bo3pacToM 2,7-3,1 MIIpa. JIeT, HalJICHHbIE B TI0-
ponax FOxnoit Appuxu (puc. 2.19), o6pazoBaHHbI€E, 10 MHEHHIO yye-
HBIX, B Pe3yJIbTaTe KHU3HEIEATSILHOCTH MHKPOOPTaHU3MOB, HaIo-
MUHAIOIIUX CHHE3€EJIEHbIE BOAOPOCIIH.

PucyHok 2.19 — CtpomatonuTbl — CTPYKTYpbl B OCafO4HbIX NOPO-
Oax, KOTopble BO3HUKIN B pe3yribTaTe Xu3HeaesaTerlbHOCTU
MukpoopraHuamoB (no M.B. Byp3uHy)

C obGeHeHreM nepBUYHOro Oy/bOHA JaBiieHHe 0TOopa cTaso Oa-
TONPUSTCTBOBATh (popMam, CTOCOOHBIM K CaMOCTOSITEIbHOMY CHHTE-
3y KHM3HEHHO BaXKHbIX BellecTB. OCHOBHBIM CIIOCOOOM MOJIyYEHUs
SHEPruM, HECOMHEHHO, SIBIISUIACh nepguynas cemepompoghus. Y 60-
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Jiee BBICOKOPA3BHUTHIX MPOTOOMOHTOB YK€ UMEIUCh PA3JINIHbIC 1pO-
yeccol bpooicenus. TIpumMepbl aHATIOTHYHBIX MPOLIECCOB MbI HAXOIMM
M Y COBPEMEHHBIX MUKPOOpPraHu3MoB. TperndHas armocdepa, B KO-
TOpo# Komr4ecTBo CO, TIPOI0IIKANIO BO3PACTaTh (B TOM YHCIIE U Oia-
rojiapsi OpOXKEHHIO), MTO3BOJISIIIA YACTUIHO MTOKPHIBATH TOTPEOHOCTH B
yriepoze 3a cuet accumusinnu CO,. BeipabatbiBaroTest u Ouotudec-
KM€ TYTH CHHTE3a aMUHOKHCIIOT, KOTOPBIE YK€ OTCYTCTBYIOT B IEp-
BUYHOM OyiiboHe. [Ipoyeccovt anadpobHo20 Ovbixanus Kak crnocod mo-
JTyYEHUS SHEPTHU SIBUIMCH [IIaTOM BIIEPE]] IO CPAaBHEHHIO C OpPOXKEHH-
eM. MlcTOuHHMKOM KHCIIOpofa, KOTOPOro ele He ObLIo B atMocdepe,
CITy’KWJIH Cylb(aThl, HUITPUTHI, HUTPATHl U T. 7. ChopmMupoBaics mMe-
XaHHU3M NepeHoca IEKTPOHOB N0 yenu ovixarus. Heobxonumble s
9TOro MOpGUPHHBI (IIUTOXPOMBI) MOTJIM CHHTE3MPOBATHCSI CUHTETH-
YECKUM TyTeM. BTOpBIM, 5BOIOIIMOHHO CaMBbIM Ba)KHBIM, ITyTEM TIO-
Jy4eHUs SHEPTHU CTall0 MCIOJIb30BaHUE CBeTa (pomospeus). Tlep-
BBIM IIarOM Ha 3TOM ITyTH ObLIa, 110 BCEW BUAUMOCTH, PocTas GoTo-
xuMHUeckas peaxiusi. Bropeim, 6onee 3ppekTUBHBIM 1m1arom ObLIO
yukauueckoe pomopocpopunruposanie, a TPETbUM — HEIUKIHYEC-
xoe (pocdopunnposanue, nosponusuiee Boccranapaupatk CO, u cTpo-
UTh OpraHudeckoe BemecTBo. OpranusM, oBianeBuInid GoTocuHTE-
30M, ctan asmompodnoim. Heobxomumselit 1uist poTOCHHTE3A XIOPO-
¢wuin mor o0pa3oBaTbcs A0MOTHUECKHUM ITyTEM U 3aT€M BKIIIOUHUTHCS
B Oorarblie smnunamMu MeMOpaHbl. DOTOCHHTE3 MPUBENT K aKTHBHOMY
00pa30BaHUIO OP2AHUYECKO20 BeuyecmBa U c80O00H020 Kuciopoda. Ha
OCHOBE CHHTE3a OPraHMYECKOTO BEIIECTBA CMOT BO3HUKHYThH KPYTO-
BOPOT BEILECTB MEXKAY aBTOTPOPHBIMU U 3aBHUCSIIMMH OT HUX TeTe-
poTpodHBIME Oprann3Mamu. Hanuuue kuciaopona sSIBUIOCH MPEo-
CBUIKOW UIsl pa3BUTHSL a9pOOHOTr0 XEMOCHHTE3a M DBOJIIOLIMOHHO Ca-
MOT'0 MOJIOJIOTO U3 MPOLECCOB MOTYyUEHHs SHEPTUU — Obixanus. Bos-
HUKJIA 8MOpUYHAs eemepompoghus, B KOTOPOH MPOLECCH OPOKEHHS
3aMeHeHbl JpixanueM. Ha nporsokenun 2,8 — 1,8 Mipa. jet kucio-
pona B armocdepe Bce enie Obl10 MeHbLIe 1%.

VYTBep:KIaeTCs, YTO MEPBBIE KUBBIE OPTaHU3MBbI OBLTH XEMOTPO(h-
HBIMH, T.€. UCIIOJIL30BAIIN ISl )KU3HEACITEITbHOCTH YHEPTHIO XUMH-
yeckux peakiuid. Cpenu HUX ObUIM XeMOJIUTOTPOdBI, CO3JaBaBIINeE
OpraHUYeCKHE BEIECTBA N3 MUHEPATBHBIX, U XeMOOPTraHOTPOQBHI, TO-
TpeOIISBIINE TOTOBBIE OPraHMYECKUE BELIECTBA, KaKk a0HOTeHHOTO MPO-
WCXOXKIIEHHS, TaK U CO3JaHHbIE XeMOIMTOTpodamu. [l Takux opra-
HHM3MOB BOCCTaHOBHTENIbHAsE OECKUCIOpOIHast cpela BecbMa Onaro-
NpUsTHA.
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JBoyoNHA Mpokapuot. Ha ypoBHE mMpOoTOOMOHTOB yKe OBLIH
3aJ10’KE€HBI OCHOBBI ISl 9BOJIOLMH JTMHUK MPOKApUOT (OaKTepuu u
CHHE-3€JICHbIC BOIOPOCITN) U DYKApHOT (3€JICHBIE PACTEHHUS U BCE OC-
TaJIbHBIE BOJJOPOCIIH ), PA3BUBLIMECS, BEPOSITHEE BCETO, U3 OJJHOM IPyTI-
bl POTOOMOHTOB (MOHOGUUSL COBPEMEHHBIX JKUBBIX OPraHU3MOB).
3TO MOATBEP)KAAIOT MHOTOYUCIICHHBIE OOLIME YepThl: €AUHCTBO HO-
CHUTEJIsl TEHETUYECKON MH(OPMAIMH, TeHETHYECKOTO KO, OCHOB 00-
MeHa BElIeCTB U T. /1. BMecTe ¢ TeM coBpeMeHHbIE IPOKapHUOTHI OMpe-
JIeNIEHHO HE SBJISIOTCA MPEAKaMU dYKapuOT. YPOBEHb MPOKApUOT ObLT
JOCTUTHYT OoJjiee 3 MIIpI. JIeT Hazas. K 0oCHOBHBIM 0COOEHHOCTSIM 3TO-
T'O THUIIA OTHOCATCA:

* YCOBCPUICHCTBOBAHUC MEXaHHU3Ma Pa3MHOXKCHHUA U I'CHETHYCC-
KOTO KOJIa;

* paszeneHne MpOIEeCCOB PETUTMKAIIMY U TPAHCKPHITIIUU T€HOB;

* 00pa3zoBaHKE KOJBLEBOrO reHoMa M3 000COONIEHHBIX BHaYase
I'CHHBIX MOJICKYI;

* mocTpoeHne PepMEHTHBIX cHCTeM s cuHTe3a ATD;

* aKTMBHBIM TPAHCIIOPT BEIIECTB U BBIPAOOTKA MEXaHU3MOB COO-
CTBEHHOTO CHHTE3a aMHUHOKHCIIOT, HYKJICOTH/IOB, yIJIEBOIOB, JHITH-
JoB U 1p. (puc. 2.20).

e
o9

@
S

@ AHK @® Mesocoma

%%  Pubocombl —— KneTo4yHas CTeHka
LiutonnaamaTtuyeckas &— Tunakoun,
membpaHa

@. CereTMpyeMble u 3anacHble BeuwecTsa

PucyHok 2.20 — Cxema CTpOeHUs NPOKapUOTUYECKUX KNETOK
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K mpokaproram OTHOCSATCS TPaMITOJIOKHUTENBHBIE U TPaMOTPHIIA-
TeJIbHbIE OAKTEPUM W CHHE3EJICHbIE BOJOPOCIIHM, Ha3bIBaeMbIe 3adac-
TYI0 THAHOOAKTEPUSIMHU.

IBOJIOIHUS 3YKAPHOT. DTa JIUHUS, BEPOSITHO, OTAEIUIACH OT BbI-
COKOPa3BUTHIX MPOTOOMOHTOB CPABHUTEIBHO PAHO, MApalIENbHO C
pa3BUTHEM NPOKapHOT. JpeBHellne ocTaTku HalJeHbl B MOpPOJaaX
Bo3pacTtoMm 1,4-2 mipa. siet. [lepexon k KieTkaM ¢ XpoMocoMamH B
OTIPaHMYEHHOM OT LIUTOIJIa3Mbl KIIETOYHOM SIAPE, C MUTOXOHPUSAMHU
1 XJIOPOIUIACTaMH, K MOJIOBOMY Pa3MHOXEHHUIO C JUIJIOUANEH U pe-
KOMOWHAITMEW pacIIupyI SBOITIOIIMOHHBIE BO3MOKHOCTH U CTaJ TIPE/I-
MOCBUIKOM /11 MHOTOKJIETOYHOCTH M nuddepenunanuu (puc. 2.21,
Tabi. 2.9).

PucyHok 2.21 — Pa3nuyHble 3yKapuoTU4yecKme KneTku
Mpumevanue. OOHOKNETOYHbIE dyKapuoTuyeckme knetku: 14 — ameba; 15 — cy-
BOWKa; 16 — aBrneHa 3eneHas. MHOrOKNeToYHbIE dyKapnoTuyeckme Knetku: 1-6 —
pacTteHuit; 7-13 — XMBOTHbIX.

Cpenu 0THOKJIETOYHBIX 3YKapHUOT (ITPOTECTOB) €CTh U aBTO- U I'e-
TEpOTPO(HBIE IPYMIIBI, YTO SIBISETCS CIASICTBUEM PAHHEIO PaCcXOX-
JeHUs Ty Tel pa3BuTHsi. CIUTAETCs, 9TO Ha9aJIbHBIM IMTyHKTOM HX 9BO-
JOLMU OBIIN KTyTHKOBBIE ((praremsarer). st rerepoTpodHbIX Mpo-
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Tabnuua 2.9 — Pa3nuuus KneTok aykapuoT U NpokapuoT

MpwnsHakn OyKapuoThl [MpokapuroTbl
Anpo:
membpaHa OBONHasn —
XPOMOCOMbI > 1 1
SAPbILLKO + —
MUTO3 + —

MembGpaHHble CTPYKTYpbI:

3HAONNa3MaTUYECKUA PETUKYNYM + —
komnnekc Monbaxu + —
NM30COoMBbI + —
MuToxoHapum + —
XnoponnacTbl — —
y rpmboB 1 XUBOTHbIX) (MHOrAA TUMOKOWAbI)
+ (y pactenuii n
BOAOpOCHew)
OK30- 1 3HAOLMTO3 + —
Linknos (HanpaBneHHoe OBUXeHne
uutonnasmbl) +
Pubocomsbl yutonnasmebl 80S* 70S
XKryTnkm CINOXHOWN CTPYKTYPbl  MPOCTbIE; COCTOAT U3
(2x9)+2 OfiHOM Unn
HEeCKOMbKMX
punbpunn
dukcaums asoTa — +
AHaspobHoe apixaHue ¢
HeopraHM4YecknMmn akuenTopamm —
3neKkTpoHa +
XemocuHTe3 — +
[Ipumeyanue: + — CTPYKTypa HJIM CBOWCTBO HMEETCA; — — OTCYTCTBYET.

*S — eauHnna ocaxaenus Cpendepra, XapakTepusyrommas pa3Mepbl puOOCOMBL.

cTemux (MPOTO30IT) UCXOAHBIMH MOTIIA OBITh U aMeOOMTHBIE (DOPMBI
(puc. 2.22).

Takum 00pa3oM, B OPraHMYECKOM MUPE 3eMIIM MOKHO BBIJICTHUTh
HECKOIILKO KPYITHBIX TPYIII CYHIECTB, UMEIOLTUX O0IIee TPOUCXOXKIe-
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Bbicwune
pacTeHus

MHOroKneTouHble
XUBOTHbIE

R

) Fpn6u Huawue
’ MpocTeAwni

i pacTeHns
3yKapUOTHbI
.@ opraHiam
0

\

BHe,upeH e CUHe-3ereHbIxX
BOZOPOCNEN B O4HOKNe-
TOYHOE XMBOTHOE

TunoTeTyeckuii Npokapy-
OTHbI/t aMeBon AHbIA opra-
HIU3M C MATOXOHAPUSMH,
KNETOYHON MeMOpaHoii i

KTYTUKOM

¢

CHHe-3eneHble
BOAOPOCTU

TunoreTuyeckuii
NPOKaPUOTHbII
amebonaHbIi
OpraHu3M ¢ Mu-
TOXOHAPHAMH

4’1 p 0XeTonof06HbIe

baktepun

funoTeTnyeckmi

ﬂpOK6apV|OTH|3IM

amebongHbIN (=)

OpraHuamM Tuna Déep°6“b'e
MUKONIa3Mbl aKTeEPUN

PucyHok 2.22 — N'mnoTteTnyeckas cxema OCHOBHbIX 3TanoB 3BOOLUN
3YKapUOTHbIX OPraHU3MOB Ha OCHOBE CUMOuoreHesa
(no A. J1. TaxtagxsaHy, 1972)
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HHEC, NOKa3bIBACMO€ HAJINYUECM d)YH)J;aMCHTaJ'IBHI)IX 4epT CXOACTBa B
CTpOEHHH TpescTaBuTeneid. K Takum yepraM OTHOCSTCS: KOHBapHaH-
THasl peyTIMKaIus, 0OOMEH BEIIeCTB, CIIOCOOHOCTh K POCTY U Pa3BH-
THIO (OHTOTeHe3), OOIIHOCTh MEXaHU3MOB PeaM3alluK HACIIeICTBEH-
HOW MH(OPMAIIMK OT TeHa J0 npu3Haka (puc. 2.23).

PucyHok 2.23 — Cxema nocnegoBaTesibHOro yCNnoXXHeHUsi OHToreHesa

MHOrOKNeTOYHbIX B npoLlecce 3BONOLUN

A — pasMHOXeHNe CBODOAHO XMBYLUMX OOHOKMETOYHbIX; B — OHTOreHe3 KonoHuu
OOHOKNETOYHbIX TUNa Volvox (npoucxoauT anddepeHLmMpoBKa KNeToK Ha NomnoBble
(3a4epHeHo) 1 comaTtunyeckne); B — oHTOreHe3 MHOrOKNETOYHOrO opraHusmMa Tuna
rapbl (NpubasnsatoTca cTagum GrnacTynbl U racTpynbl); T — OHTOreHe3 NepBUYHOrO
[BYCTOPOHHE-CUMMETPUYHOTO XXMBOTHOIO (NpubaBnseTcs Mesofaepma); [ — OHTO-
reHes BbICLUErO0 OBYCTOPOHHE-CUMMETPUYHOro MHoroknetouHoro (no A. H. Cesep-
uosy, 1935).

HanuapcerBo 3ykapuoT o4eHb paHo, BEpOATHO, Oosiee MUILUIHapaa

JIET Ha3aJl Pa3ieWIoch Ha 1apCTBa JKUBOTHBIX, PACTCHUN U TPHUOOB
(puc. 2.24).
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>K1BOTHbIE PacTeHuna

Bojopocnu®)

Cynbthonobyc Tepmonnasma

TpamnonoxuTenbHsIE
BakTepum
o]
n

lanodunel

NNPOXETbI

%ﬂ’v\@‘"w
W

MeTaHoreHb!
Tepmoaumao-
dunbl

3eneHble
doTobakTepUU

v,

SybakTepumn

ApxebakTepumn

OykapuoTsl

MporeHoTbI

PucyHok 2.24 — Cxema B3aMMOOTHOLLUEHUS OCHOBHbIX LLapCTB U
XuBbix opraHn3amoB (no 6. M. MeagHukoBy, 1987)

B nocnennee BpeMs mpou3o01Ies NepecMoTp KiaccupuKauy Bbic-
HIMX TaKCOHOB >KMBOIO Mupa (puc. 2.25) B CBsI3U ¢ OOHAPY>KEHUEM
cpeau OGakTepuid rpymnmbl OPraHU3MOB CO CHEM(PUIECKON MaKpoMOo-
JEKYJISIPHOM OpraHu3anyei KJIeTOK U YHUKATbHBIMA OMOXUMHUYECKH-
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OOANEPHBIE
BAKTEPUU APXEBAKTEPUA

AOEPHBIE OPFTAHU3MbI, UM SYKAPUOTDI

XMBOTHbLIE PACTEHUA

——— ———

7 =~ 7
MPOCTEWVLUME HSLIVE FPVBBIY [ BATPAHKM

o e e s

~
/ HACTOSLWME \
BOIOPOCIU
IS =

—

[
|
|
|
|
|
|
|
|
|

PucyHok 2.25 — OpgHa M3 cOBpeMeHHbIX CUCTEM XKMBbIX OPraHM3mMoB

(no H.M. MamepoBy, U.T. CypaBeruxoun, 1996)
[MpumeyaHune: B TONCTON pamMKe HaALapcTBO, B TOHKOW — L@pCTBO, MYHKTUPHON —
noAuapcTBo
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MU niporieccamu. OHM ObIITH Ha3BaHBI ApXEOAKTEPUSIMU B CBSI3U C TEM,
YTO UX CUUTAIOT OJJHOM M3 CaMbIX APEBHUX I'PYIII )KUBBIX CYILIECTB Ha
3emite. [IpokaprOTHI ¥ DYKapHOTHI € TIOSIBIIEHMEM HOBOTO IIAPCTBA ap-
xe0aKTepHil cTaiau pa3fesTb Ha YpOBHE HAJLIApCTB:

A. Haoyapcmeo. TIpokaproThl WU J0SJICPHBIC OPTaHNU3MBI.

1. Japcmeso bakrepuii.

II. Hapcmeo ApxebakTepuit.

b. Haoyapcmeo. DykapuoThl WM SiA€PHBIE OPraHU3MBbI.

I. Hapcmeo KuBOTHBIX.

1. IMopuapcteo [Ipocreimux.

2. IMoamapctBo MHOTOKIETOUYHBIX.

II. Hapcmeo ['pubbl

1. Huztme [puOsr.

2. Beicime ['puOsI.

M. [Japcmeso Pacrenus.

1. IloauapctBo barpsiHku.

2. IlonuapctBo HacTosimume Bonopociu.

3. IlopuapctBo Bricuine pacrenust.

CrenoBaTenbHO, EPBBIE ATAIBI IBOIIOLMH KU3HHU HA 3eMIIe CBS-
3aHBbI, C OHOM CTOPOHBI, C TIEPEXOIOM OT MEPBUYHOM TeTepoTPOdHO-
CTH (IIepBbI€ MPOTOOMOHTHI UCIIOIB30BAIM B KAaU€CTBE UL OpPraHu-
YeCKHEe BEIIEeCTBA «IIEPBUYHOTO OyJIbOHA») K XEMOCHHTE3Y (aHaIpoO-
HOW XeMo0aBTOTpo(uM), nanee — K BOSHUKHOBEHHIO aBTOTPO(HOTO
MUTaHUs Y pacTeHul ((OTOCUHTE3Y) U, HAKOHEL, K BTOPUYHOMY reTe-
POTPOPHOMY NMUTAHHIO Y KHUBOTHBIX.

BoznukHOBeHME POTOCHHTE3A ABISETCS BaXKHEUIIIMM TAIIOM BO-
JIIOLIMY KHU3HU Ha 3emiie (puc. 2.26).

bnaropapst poTocuHTe3y B Kaskbli MOCIEYIOLIMI MOMEHT Ha I10-
BEPXHOCTH 3e€MJIM IPOUCXOIMIIO HAKOTUIEHUE BCE OOJIBITNX KOJTMUYECTB
SHEPI'UU COJIHEYHOTO CBETA, aKKyMYyJIMPOBAHHOW B OPraHMYECKOM Be-
HIECTBE, YTO CIIOCOOCTBOBAJIO YCKOPEHUIO OMOJIIOTHYECKOTO KPYTOBO-
poTa BELIECTB U 3BOJIOLUHY OPraHUYeCKoro Mupa B 1eiaom. OTHOCH-
TEJIbHO BO3MOXKHBIX MyTEH MPOUCXOXKJIEHHUSI OCHOBHBIX IAPCTB KH-
BOW TIPUPOIBI OTHOW M3 MHTEPECHBIX SBISIETCS TUIIOTE3a CHMOHMOTe-
He3a (puc. 2.22). ['unoreza cuMOMOTeHe3a B TIOCIEAHNUE JCCATHIICTUS
HAXOIWT Bce OOJIbIIE U OOJIBIIE TTONTBEPKIACHUIA.

IBoonus pactenuii. Y1cao BUI0B HbIHE CYLIECTBYIOIIUX pac-
TeHuii pocturaer 6osee 500 ThICAY, M3 HUX BRICIINX — OKoyio 300
TBICAY BUJI0B. Y MCTOKOB TAJIJIO(UTOB (HU3IIUX PACTEHUI ) CTOAT MPHU-
MUTHBHBIE KI'YTHKOBBIE. B OTIOKEHHUAX BO3PACTOM OKOJIO 2 MIIPI. JIET
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1. Pacwennerune sogsi

noa Ape#crasmem csera

(poronns)

Cser o,

Il. Cunres AT®

. Cunres yrnesopos

co,

PucyHok 2.26 — Cxema npouecca poTocuMHTEe3a

PucyHok 2.27 — lNepBoe
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Ha3eMHoe pacTeHue —
ncunocur

BCTPEUYAIOTCS KOJIOYKHU (KOJOHWH) Of-
HOKJICTOUHBIX M HUTUYATHIX (hopM (3elie-
HBIE ¥ 30JI0THCTBIE Bopopocin). [lepe-
XOJl 4epe3 KoJoHueoOpasHbie (HOpMBbI K
BostopocisiM (puxoduTa), Mo-BUAUMO-
My, coBepIaics MHOrokparHo. CoBmna-
JICHUSI B COCTAaBE aCCHUMMJISLIMOHHBIX
MUTMEHTOB, 3aIaCHBIX BELIECTB U B TOH-
KOM CTPOEHHUH XJIOPOTUTACTOB YKa3bIBa-
IOT Ha TO, YTO MPEIKaAMH 8bICULUX paC-
meHnuii ObIIN 3e5eHble Bopopociu. [le-
PEXoJ] MPOU30LIEN, BO3MOXKHO, B MEPH-
on 550-450 muH. JTeT Ha3ajd, Korja pac-
TEHHUs1 HAYaJli 3aCelsATh CYIILY, IS 4ero
noTpeOOBaINCH OMOPHBIE SJIEMEHTHI
(IMrHWH), 3alUTa OT BBICHIXaHHS (KY-
THH), TPAHCIOPTHBIE CHUCTEMBI IS
BOJIbI M ACCHMMJISTHTOB, @ TAaKXkKe YCTOM-
YyuBbIe CTIOpHI. [lepBBIMU Ha3eMHBIMU
pPAacTEHUsIMH CUMTAIOTCS ncunoghumol,
xkuBmue 420-350 MIH. JneT Hazajg
(puc. 2.27).



CBs3yIOIIMM 3BEHOM MEXY MarOPOTHUKAMU U CEeMEHHbIMU pac-
menusMu CIy)Kar UCKoNaeMble ceMenuble nanopomuuxu (puc. 2.28).

2 N

ATS
% % AUSS

- i D b G

»

PucyHok 2.28 — Cxema 3BONIOLMOHHbLIX U3MEHEHUN pacTeHun B
HanpasneHUn yBerIM4eHUs pa3MepoB U 3Ha4YeHUA 6Gecnonoro nokone-
HUA (2n) N peayKuUM pa3MepoB NONIOBOro nokoneHusa (n): A —
Bogopocnu; b — mxu; B — nanopotHuku; I — ronocemeHHsble; [ —
nokpbiTocemeHHble (no K. ®ynnepy u O. Tunne, 1954)

HesxHplit rematoduT nepemeniaercs Ha ciopouTHOE MaTeprH-
CKOE pacTeHHue, a C Pa3BUTHEM IbUIbIBI (MUKPOCIIOP) MEpe]] OILIO-
JIOTBOPEHHEM TIOSBIISETCS OMbUICHUE. B KaMEHHOYTOIBHOM TTEpHO-
JIe TIPE/ICTaBIICHO YK€ OOJIBIITMHCTBO TPYII PACTEHUH, HO CaMble BbI-
COKOpPAa3BUTHIE PACTEHHUS - TOKPHITOCEMEHHBIE - TIOSABISIOTCS B KOH-
11e MEJIOBOTO nepuoa. TakiuM 00pa3oM, paCTUTENILHOCTD HallleH ma-
HETHl MOCTOSHHO MEHsIach, mMpuobpeTas Bce Oosiee COBpEMEHHbBIE
YepTHI.

B koHie neBoHCKOrO nepuona Ha 3eMiie MOSBUIACH JApeBECHas
pactuTenbHOCTh. OTHEUaTKy JTUCTHEB M OKAMEHEBIIINE CTBOJIBI KPYTI-
HBIX JIEPEBbEB COXPAHWINCH J0 HAIIUX JHEH (puc. 2.29).
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PucyHok 2.29 — OTneyaTku NIMCTbLEB U OKaMeHeBLUIMe CTBOJbI Kpyn-
HbIX AepeBbeB Ha 3emrne B KOHLEe AEeBOHCKOro nepuopa

OCHOBHBIE YEPTHI SBOJTIOINN MAPCTBA PACTEHHUM CIIEIYIONINE:

1. Tlepexon OT rarIOUAHOCTH K TUTUIOMIHOCTH. Y MHOTHX BOJIO-
pociiel Bce KJIETKH (KpOME 3WUTOTHI) TalIOWIHBL. Y 00Jiee BBICOKO-
OpPraHM30BaHHBIX BOIOPOCIIEH, HAapUMep, Oyphie, HapsAIy C rarmio-
UHBIMH CYIIECTBYIOT M IUIUIOMIHBIE 0COOHM. Y MXOB mpeoOiamaer
rarIouHOE TOKOJICHHE MPH CPABHUTEIBHO CIIA00OM Pa3BUTHUHU IIHII-
JIOUIHOTO. Y MaropoOTHUKOB MpeobiaiaeT JUTIONIHOE MOKOJICHHE,
OJTHAKO M y HUX TaIlJIOWIHOE MOKOJIeHUe (raMeTo(uT) erie mpecTaB-
JICHO CaMOCTOSTCIIbHBIM 06paSOBaHI/IeM. V roaoceMeHHBIX U IMOKPbI-
TOCEMEHHBIX HaOIIoaeTcs oJTHAsE PEAYyKIHs reMarouTa u mepexos
K JIUTITIOUTHOM (hase.

2. OcBoOOXIIEHHE TTpoIiecca MOJOBOTO Pa3MHOKEHHSI OT HaJIH-
Yusl KareJIbHOXKHUIKOW BOJBI, MOTEPS MOJABMIKHOCTH MY)KCKHUX TaMeT,
penykius rametouTa ¥ CHIBHOE pa3BUTHE COpoduTa, Mepexoa oOT
HApPY)KHOTO OIJIOAOTBOPEHHUS! K BHYTPEHHEMY, BOSHUKHOBEHHE JIBOM-
HOT'O OIJIONIOTBOPEHHUSL.

3. quddepeHnmarus Temna ¢ NepexoaoM K Ha3eMHBIM YCIIOBHUSIM:
JACJICHUC Ha KOPCHb, CTC6CHB " JIUCT, Pa3BUTUC CECTU HpOBO,HSIH.[efI CHU-
CTEMBI, COBEPIIEHCTBOBAHUE TTOKPOBHBIX, MEXaHUYECKUX M JIPYTHX
TKaHEeH.

4. Cnenuanuzanus OnbUieHUs (C TIOMOIIBIO HACEKOMBIX) M pac-
IMPOCTPAHCHUC CCMAH W ITJIOJA0B YXUBOTHBIMHU. Vcunenue 3alIUThI 3a-
poIbIIIa OT HEOIArONMPUATHBIX YCIOBHN: 00ecTiedeHne THIIeH, o0pa-
30BaHKE MMOKPOBOB H T. .
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IBoJIOIUSI TPUOOB. [ prOBI
(¢pynru) — rereporpodHas, He
UMEOIasi XJIOPOIUIACTOB TPYII-
na ¢ canpoUTHBIM, MMapa3uTH-
YECKUM MJIU CUMOMOTHYECKUM
00pa3oM KH3HU — ONpeJIeNIeH-
HO TTPOM3O0IILIN OT TeTepoTPOd-
HBIX TPUMUTUBHBIX 3YKapHOT,
CTOSIBIIUX OJM3KO K MCTOKAM
IJIaBHOM JIMHUY TIAPCTBA )KUBOT-
HbeIX. [pnbBI paccMmarpuBaior,
KaK IPaBHJIO, TPETbEU KPYITHOU
IpyIod MHOTOKJIETOYHBIX Ha-
psiy ¢ MHOTOKJIETOUYHBIMH pac-
TEHUSIMH U KUBOTHBIMH.

IBOTIOLUSI MHOTOKJIETOY-
HBIX KHBOTHBIX. L{apcTBO *KM1-
BOTHBIX HE MeHee pa3zHooOpas-
HO, YeM I[apCTBO PAaCTEHHH, a TIO
YHCITy BUJIOB )KUBOTHBIE IIPEBOC-

(no PX. Bananavny) XOIAT pacTeHus. B Hacrosmiee

1 — xoproBble: 2 — monniocky; 3 —  BPEMS OTICAHO 6osee 1,5 mun-

urieHUCToHOMMe (@ — Hacekomble, 6 JTMOHA  BHJAOB  JKMBOTHBIX

— naykooGpasHble, B — pakooGpas-  (puc. 2.30).

Hble); 4 — YepBu; 5 — OgHOKNETOou- JKusomnuvle— BTOpHYHBIE

Hele; 6 — npouve rerepoTpodsl U 00IUTaTHBIE

a’poObl. [l HUX HEOOXOIUMBI

aBTOTPOQHBIE OPraHU3MbI KaK NEPBOUCTOYHHK MHUIIN U TpeOyeTcs 10-

cratounoe cHabxkenue kucaopoaoMm (mo IMacrepy, 0,2% O,). Hocro-

BEPHBIE OCTATKH KMBOTHBIX HAXOJAT B MOPCKUX OT JIOKEHUSAX MPOTE-

po30si, Bo3pacT KoTopbix npesbimnaeT 800 miH. snet. [lepBrie MHOTO-

KJIETOYHBIE JKUBOTHBIE TPEJCTABICHBI CPa3y HECKOJIbKUMHU THUIAMHU:
ryOKH, KUIIEYHOMOJIOCTHBIE, TJIEYEHOTHE, YICHUCTOHOTHE.

B HamactoBaHUSIX 0CaIOYHBIX TOPHBIX TIOPOJ OOHAPYKEHBI OC-
TaTKU O€CIO3BOHOYHBIX KHBOTHBIX: OPJOBUKCKHE PAKOBHHBI, FOPC-
KHE€ aMMOHHTHI, FOpCKHe Kopasutel (puc. 2.31).

CornacHo pa3HbIM TEOPUSM O MPOUCXOKIEHUHA MHOTOKJIETOUHBIX
KMUBOTHBIX, HCXOJTHOHM TPYTIION MOTIIN OBITH aMeOBbl, JKTYTHKOBOE WIIH
uHbyzopun (puc. 2.32).

PucyHok 2.30 — OTHOocuTenb-

HO€e YUCJ1I0 BUAOB XXUBOTHbIX
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PucyHok 2.31 — WUckonaemble ocTaTku 6€CNO3BOHOYHbIX XXUBOTHbIX:
OpPAOBUKCKME PAKOBUHLI, OPCKME aMMOHUTLI, FOPCKUE Kopansibl

CoBpeMeHHas
Mojenb

Cnidaria

Placozoa

Turbel-

PucyHok 2.32 — Pa3snuuHble npeacTaBrieHUs1 O NPOUCXOXKOAEHUN
MHOTIOKJIETOUYHbIX XXMBOTHbIX (No 3. MNoHTepy u ap., 1982)
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A. Teopus cacmpeu: KOIOHUS KTYTHKOHOCLIEB — Onactes (mo-
JIBIA 11ap) — JBYCIOWHAS TacTpes.

b. Teopus 6unamozacmpeu: yriomeHHas 0JJHOCIONHAS KOJOHHS
KTYTUKOHOCIIEB — JIBYCJIOMHAs Moi3arolas miaKyna — ouigaroract-
pesi,o0aaaronias JByCTOPOHHEH CUMMETpPHEH.

B. Ayenvuaa meopus: oT npeakoB-uH(Y30pHiA MyTeM LIEITONA-
pHU3alyy MTPOM30LIE]T MHOTOKJIETOYHBIA OpraHu3M, U UX «pOT» CTal
ero 1e(PMHUTUBHBIM POTOBBIM OTBEPCTUEM; B AaJIbHEHIIIEM 3TOT Opra-
HU3M CTaJl HAIOMHHATh MPUMHUTUBHYIO OECKUIICUHYIO TYPOCIUISIPUIO
(BepXHMH PAL), 3aT€M ATOT MyTh MPHUBET K OECKUIIECUHBIM TypOeIs-
pusim. Tlo amebouaHoM Teopun (HMKHUH psin), 32 UCXOAHbIE (HOPMBI
NPUHUMAIOTCS aMeObl, KOTOpble 00pa30BajIy KJIETOYHBIN arperar.

I. I'annepmouonas meopus: peCHUUHOE OJHOKIETOYHOE — BO3-
HUKHOBEHHE BHEIIIHETO €051, CITY>KallEero JyIsl IEPEABUKEHHUS, CO CTY/-
HEoOpa3HbIM BEIIECTBOM BHYTPH — 00pa30BaHHE KeT0OOBUHbIX, BbI-
CTJIAHHBIX 3IUTEINEM KaHAJIOB, CIY>KAIUX JJIs MOJIYUYEeHHUs U repepa-
OOTKM MUILY.

W3 ractpen MOKHO BBIBECTH I'yOOK U CTPEKAIOIINX KUIIIEYHO-TI0-
JOCTHBIX, @ U3 MOCJIEAHUX — BCEX OCTAJIBHBIX MHOTOKJIETOYHBIX KH-
BOTHBIX.

B 3BoIOLIMM )KMBOTHBIX MOKHO HAMETUTH HECKOJIBKO OCHOBHBIX
HaINpaBJIEHUN pa3BUTHSA:

1. Bo3HuKHOBEHHE MHOTOKJIETOYHOCTH U Bce Oosbinee nudde-
PEHLIMPOBaHHE BCEX CUCTEM OpPIraHOB.

2. BO3HMKHOBEHHE TBEPAOrO CKeleTa (Hapy»KHOTO — y WICHHC-
TOHOTUX, BHYyTPEHHETO — Y MO3BOHOYHBIX).

3. Pa3zBuTHe neHTpaibHOM HEPBHOM cUcTeMBI. J{Ba MpUHIMITHAIb-
HO pa3HbIX U 4pe3BblYaiiHO 3(P(PEKTUBHBIX IBOTIOLUOHHBIX «pellie-
HUS»: Y TTO3BOHOYHBIX — Pa3BUTHE TOJIOBHOIO MO3ra U MOBEACHUS,
OCHOBAaHHOTO Ha 00YYEHUH M YCIOBHBIX pedeKcax; y HaCeKOMbBIX —
pa3BUTHE HEPBHOM CUCTEMBI, CBSI3aHHOM C HACJIEICTBEHHBIM 3aKper-
JIeHHEeM J1000ro TUMa peakUuil o TUIY HHCTUHKTOB.

4. Pa3BuTHe COUMAIBHOCTH B psiZie BETBEH ApeBa )KUBOTHBIX, C pas-
HBIX CTOPOH MOIXOJIAIIHX K PYOSIKY, OTIEIISIONIEMY OHOIOTHIECKYTO (hop-
My JBWKEHHS MaT€pUu OT COLMaIbHOM (opmbl IBrKeHus. [leperar-
HYTb ATOT pyOeK CMOTIJIa JIMIIb O/THA BETBb MPUMATOB — poiI YenoBek.

B 1ieniom pesynerarhbl pa3HO0O0pa3HbIX MCCIEI0BAHHN TO3BOJISIIOT yTOU-
HHUTHh ¥ 000OIINTE 3HAHMS TyTeH BOSHUKHOBEHHS M PA3BUTHSI OCHOBHBIX
TPy KUBBIX OpraHu3MoB Ha 3emiie. LlapcTsa %uBoi npuposisl — Oaxre-
pun, apxebaKTepry, pacTeHusl, TPUOBI 1 KUBOTHBIE - UMEIOT 00IIIee Mpo-
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MCXO)KJICHHE, CBS3aHHOE C JKM3HBIO B TIEPBIYHOM OKEaHe, B aTbHEHIIIeM
Ke ITyTH Pa3BUTHS STUX CTBOJIOB JIPEBA XKU3HU COBEPIICHHO PA3TMYHbI KaK
TI0 HaTpaBJICHUSM, TaK | TI0 pe3yibraram (puc. 2.26, 2.32).

[To Mepe pa3BUTHS BCE HOBBIX I'PYIN OPraHU3MOB IPOUCXOIUT
MHOTOKPAaTHOE yCIOKHEHUE CPEJIbl )KU3HU — Onocdepsl. DBOTOLUS
OZIHUX TPYII OKa3bIBAETCSl TECHO CBA3aHHOH C HBONIOLHUEH IPYTHX.
VYBenuumBarolieecs pa3Hoo0pas3ue )KU3HU CTAaHOBUTCS MPUIUHOM 1aJTb-
HEWIIIero yBeIn4eHHss MHOTooOpas3ust GopmM.

2.5. Karactpodnl B ucropuu 6mocdepst

Ucrtopus 3emin mipencraBieHa Ha pucyHke 2.33 B BHJIE CITUPAJIH.

B niporiecce 3oy opraHuyecKuii MUp Ha 3eMJie He OJIUH pa3
MEPEIKMBAJI TparndyeCKue CO6I>ITI/I$I, IMPUBOJUBIIUEC K IMMOYTHU ITOJHOMY
YHUUYTOXKEHHIO )KU3HHU Ha I1anete. 3a nocieanue S00 MHUJUTMOHOB JIeT
OTMEYEHO IATh HanboJiee KPYIHBIX KaracTpod.

KAPBOH

WEMAH 355 WIS reepiies
. .

MEN

148 M
.

pro——
4 MEIILE ATHPDRKY

PucyHok 2.33 — 4,6 munnuapaa net ucropum 3emnu
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B opnoBukckuii nepuos xu3Hb OypHO pacuena B Mopsix. Onna-
KO OHa 000pBajach 0 MHEHHIO YUYEHBIX-NAJIEOHTOJIOTOB, U3-3a HEO-
KHMIAHHO HACTYIUBIIETO OJie/IeHeH s1. B cuimype 1 ieBoHe )KU3Hb BIep-
BbIE BhIIIIA Ha cymry (puc. 2.34).

PucyHok 2.34 — lNepBble pacTeHus cywu (400 mnH. net Ha3aa)

385 MUITMOHOB JIET Ha3a HApsI/Ty C TPABIHUCTHIMH PACTEHHUSIMH BO3-
HUKJIM KYCTapHUKHU, TUTAHTCKHUE JIECA, KPOHBI IEPEBLEB JOCTUTAIOLIHE BbI-
cotsl 710 30 MeTpoB (puc. 2.31). 3a kakux-HuOyIb 20-40 MITH. JIeT pacTe-
HHS CTaJIM HE3aBHUCHUMBIMH OT peK U OOJIOT, Tie MPEexae TOIbKO U MOIIU
Pa3MHOKATHCS. B oTidme ot crop ¥ MX0B, ceMeHa, 3allliIIeHHbIE TUI0T-
HOM 000JIOUKOM OT HEB3rofl CTUXUH, CHAOKEHHbIE 3aI1acoM MUTATeIbHBIX
BEIIECTB, TIO3BOJIMIIH JIEPEBBSIM OCBaUBaTh CyITy. He mporio 1 coTHu ThI-
Cs4 JIET, KaK OroJIeHHBIE CKaJlbl ObLITM MOKPBITHI Jtecamu. Kamenucras o-
BEPXHOCTh 3eMJTH ObliIa pa3apo0iieHa Ha MeJTBIaiIlie YacTUIIbI KOPHAMU
pactenuii. FIm nomorany BHIBETpUBAHUE M 5pO3usl. Pekn 1 pydbH BBIMBI-
BaJIM 3TU MPOIYKTHI pa3pyLlIeHHs] BMECTE C OPraHUYECKUMH OCAIKaMH pa-
creHuil. MUJUTOHBI TOHH OTXOZIOB KU3HEESATEIbHOCTH PACTEHHH, B TIep-
BYIO OY€pE/Ib JIECOB, COPACHIBAEMBIX PEKAMH B OKEAHBI, CO BPEMEHEM IIpe-
BpaTHIM X BOJABI B «OYyITbOH» C SKUBYIIMMH BOZOpocHsiMi. OTmepiiue
BOZIOPOCIIH MaJajv Ha JHO, M TIPOLIECC PA3TIOKEHHUsI OPraHUYECKUX OCTaT-
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KOB BBITATHBAJI M3 BOJBI PACTBOPEHHBIN B HEH Kucnopo. [TomoBrHa BUIOB
BCEX MOPCKHUX JKMBOTHBIX M PaCTEHHH, 33 JOXHYBILUCh, BbIMEPIIA.

OxeaHcko€ JTHO MPEBPATHIIOCH B OE3KM3HEHHYIO MyCTBHIHIO. JTO
JIOKa3bIBAlOT YEPHbIE CIIOM OCTATKOB BOJOPOCIEH B 0CA0UHBIX ITOPO-
JlaX, BOSHUKUIMX B JIEBOHCKHH MEPUOJ: YEPHOTA — CBHJIETEIHCTBO
yOuICTBEHHON HEXBATKU KHCIOPO/A.

[TepMckuii mepruon 3aKOHYMIICS TPaHIUO3HON KaracTpodoit —
camoH y>xacHoi B uctopuu 3emian. OKoJIo cTa MUJIJIMOHOB JIET OTpe-
00BaJIOCh CO BPEMEHU MAacCOBOM TMOEIH KHUBOTO, IPEXKIIE YEM KU3HBb
Ha TUTaHETe BOCCTAHOBHJIA CBOM MacCIITaObI.

A toraa, 250 MUIITMOHOB JIET Ha3aJl, BCE KOHTUHEHTHI CINIOTHUIINCH B
OIIMH CepXKOHTHHEHT — Ilanrero. Bokpyr Hero npoctupaics okean Te-
tHc. [lo Geperam M 1menb(y KOHTMHEHTa POCIU MEPBOOBITHBIE Jieca —
JKOJIOTHYECKAsl CHCTEMA, TIOJHAA PACTUTENIHOW U MOPCKOM JKMBOTHOM
*HU3HU. Jlecamu ObLTM TOKPBITHI OrpoMHble TpocTpancTBa [lanren. U
BAPYT LBETYLIAsl 10 TOIO KU3Hb, B TEUEHHE HEMHOTMX MUJUIMOHOB JIET
CJIOBHO ObI noTepsizia cuibl. Mcuesno, norntno 95% Beeit oprannyeckoit
marepun. HactynuBmmii iepruos — Tpuac — 3acTajl MyCThIHHbBIE Oepe-
ra ¥ pakTHYECKU MEPTBbIE paBHUHBI MaTtepuka. Ha cyme norutmno 80%
YyeTBepOHOruX. Jlake HacekoMmble, MPOTUBOCTOSIBLLIME HEB3IOAAM B JIpY-
T'MX KaracTpodax, JUIIAINCE MHOTUX BHIOB. JIMHUS MIICKOTIMTAIOIINX,
TOJIBKO-TOJIbKO BCTYTHBIIIAs B MOTOK 3BOJIOLMH, ObLIa MOYTH MpepBaHa.

OnHa 13 THIoTe3 KaracTpodbl — B3pbIB CBEPXHOBOM 3BE3/IbI HETIO-
naneky ot CostHLa Ocliall CMEPTOHOCHBIE JTy4YH B HAallpaBJI€HUH 3eMJIN U
paspy1Ini 030HOBBIN cllol TaHeTsl. CBepxmarepuk [lanrest, crpancTBys
10 IJIaHeTe, Mepecek NoysipHyto obnacts. OOpa30BaINCh JTEAHUKU KH-
JIOMETPOBOH TOJLIMHBI, PUBEIINE K 3aMEP3aHHIO KHUBbIX OPraHU3MOB.

3acinyKuBaeT BHUMAHHUE YTBEPKICHHE O TOM, YTO KUBOW MHUP
3aJJOXHYJICS M3-3a HEXBaTKH Kuciopona. Kucinopox Obut modTy mosn-
HOCTBIO MTONJIOLLEH pa3Jiararouieicss MepTBOM OpraHuKoi, KoTopas 00-
pazoBasiach, KOI/1a OKEaH OTCTYIMJ OT Marepuka. ITo B TOM Cllydae,
ecinu [lanres npomuta yepes MoJkoc, a €ro BoAbI YIUIM HA HapaluBa-
HUE JIeJSHBIX AanoK. BBDKWIN TOJBKO T€ OpraHU3Mbl, KOTOPbIE IIPU-
CIMOCOOMINCH K HEIOCTATKy KHUCIIOPO/a.

Bo Bpemena Tpuaca karactpoda npousoliuia u3-3a BCEMUPHOTO OJie-
neHenus. [IpumepHo 140 MHUITHOHOB JIET Ha3aj, IO TOTO KaK OKOHYA-
TEJIbHO UCUE3HYTh C JMIA 3eMJIH, TMHO3aBPbl BBILLIN MOOSIUTEIIMH U3
KaracTpo(bl YHHITOXUBILIEH MHOTHE APyTHE BUIBL. OHH TIEpEHECIIN XO0-
JIOHBINA IIOK, a 3aTeM CHOBA MX YUCJIEHHOCTb M pa3Mepbl BBIPOCIH U
JIMHO3aBpPbl CTaJIM FOCIOJCTBOBATh B MUPE JKUBOTHBIX (pHC. 2.35).
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PucyHok 2.35 — PasnuuHble Bugbl agMHo3aBpoB (no Yapwury, 1983)
1— cTerauepac; 2 — aHaTo3aBp; 3 — npoTouepanToc; 4 — OpHUTOMUMYC; 5 —
TpuuepanTtoc; 6 — TMpaHHO3aBp; 7 — BenouupanTop; 8 — aHKWMo3asp

/.\\ e

B mMenoBoii neproa, 65 MUIIMOHOB JIET Ha3aa Ha 3eMJIIO yraj
TUTaHTCKHUI METEOPHT, CTABIINI MPUIMHON THOETN JMHO3aBPOB, BiIa-
JIEBILIMX MUJUIMOHBI JIET TUIAHETOM. *

MeTteoput nuameTpoMm B 10 KHIOMETPOB BieTeN B aTMochepy
co ckopocThio 70000 kM B yac 1 BoH3uJICs B 3emitto Ha 20 KM B Iy Ob.
Karactpoda npousonuia Ha ceBepHOM Oepery CeroHSIIHEro Mmoiy-
octpoBa lOxaran. Uccrenys «mpam» Ha 6epery MeKCHKaHCKOTO 3a-
JMBa, yuyeHble 0OHAPYKUIIM, YTO METEOPHUT MOMal B CKaJly Cepoco-
JepKalux KpucTanioB. beino BeiOpomeno B armocdepy okoino 100
MJIpA. TOHH cepbl. Jlonrue Mecsibl 3eMITI0 OKYThIBAIH MJIOTHBIE 00-
JaKa W3 JbIMa W TBUIH, He TPOITYCKaBINe CoHeuHbIe yun. CTano
XOJIONHO. A 3aTeM elle AecsaTuiieTus atMmocdepa Obula HachllleHa
CEPHHUCTHIMH COeMHEHUsIMU. JKUBBIE OpraHU3Mbl HE TIOTHOIINE OT

*Psn nccnenoBareseil CUMTaeT, yTo 3T0 ObUT HE METEOPUT, a aCTEPOUI.
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X0J10/1a, OXBAaTUBILIETO TUIAHETY, HE BCET/Ia CMOTJIM BBIJEPKATh SI0-
BUTYIO aTMocdepy.

ITo MHEHUIO CEHCMOJIOrOB NaJEHUE OTPOMHOTO METEOPUTA MTOPO-
JIJIO YZIapHbI€ BOJHBI B MAHTHUH IJIaHEThl. MaHTHs, NOAOOHO JMH3E,
CBeJa 3TU KosiebaHusi B OAUH (HOKYC Ha TMPOTHUBOIIOIIOKHON CTOPOHE
3eMHoro mapa. KonoccanbHble HanpsKeHHUs pa3opBajy Kopy, Obuia
BbIOpOIIEHA B aTMOcdepy OrpoMHasi Macca TerJa, YTO MOCITYKUIO0
NPUYMHON JanbHeHIero noxononanus. JXusbsle opraHu3Mbl, yLEIEB-
M€ OT SJAOBUTHIX Ta30B U XOJI0Ja MOIJIM TOTMOHYTh B CUJIBHEUIIINX
BO3AYIIHBIX OypsiX, T.K. TETUIO, POKIEHHOE METEOPUTOM MPH MPOXOXK-
JIeHUU yepe3 aTMocdepy U OT yaapa o 3eMJIro, BO30YyInIo BO3AyIIHbIE
BO3MYIICHHS, YTO TUTAaHTCKUE CMEPYH TMOJHUMAJIN IbUIb, KAMHU U
BOJIbI MOpEH U peK Ha BBICOTY OT 8 110 40 KM, a 3aTeM € KOJIOCCAIbHON
CHJION OOpYyIIMBAIUCH Ha 3eMJTI0. BT TOBPEXIEH ¥ 030HOBBIH CJIOM,
YTO MPHUBEJIO K YCHUJIEHUIO YIbTPaUOIETOBOM COTHEUHOM pajualy.

Takum 00pa3om, KaracTpodbl, MOPOKACHHbIE BHEITHUMH U BHYT-
PEHHMMHU MIPUYUHAMU, HE Pa3 MOYTH NPEPbIBAIN HUTh KHU3HHU Ha 3eMIIe.

Kakoga e poib karacTpod B pa3BuThu sxu3Hu Ha 3emute? Llenbrit
psa yuensix (. Paym, JI. AnsBaper v p.) cuuTaoT KaracTpodbl IBU-
raresneM sBodronuu. [lpu kaxmoil karactpode YHHUTOKEHHE OIHUX
(hopM >KHM3HM MPUBOIMIIO K 3aCEJIEHUIO MPOCTPAHCTBA APYTUMHU (Pop-
mami. Tak, ruéesnb TMHO3aBpOB CcTaja BEMTUYANIINM [IIAHCOM JJIs MJle-
KOTUTAIOIINX.

[Ipoio oko10 Tpex MUIIIMAP/AOB JET CO BPEMEHU BO3HUKHOBE-
HUS (DOTOCHHTE3a M SKOJIOTHUYECKAsi CHCTEMa BHOBB TOTOBA K TII00ATb-
HOU KaTtacTpode — LIECTOH Mo cyeTy. 3alMIIaroIni )KU3Hb Ha 3eM-
Jie 030HOBBIH CJIOM KaTacTpOopHUECKN NCTOHYAETCS, HapyIIeH OanaHc
YIJIEKUCIIOThl. BUHOBHUKOM CO3/1aBIIECHCS CUTYALMU SIBJISIETCS Yelo-
BEK, €0 POCT M XO3SICTBEHHAsl I€ATEIbHOCTb, HAPYLIAIOIINE PABHO-
Becue B buocdepe.

2.6. 3aKkoHBbI OMOTeHHOH MUTPALIMH ATOMOB M HEOOPATHMOCTH
3BOJIIOINH, «3aKOHBD 3KojJoruu b. KomMmonepa

3akoH OnorenHoi murpanuu atomos (B. . BepHanckoro) numeer
Ba)XKHOE TEOPETUYECKOE U MPAKTUUECKOE 3HaUeHue. MUrpanusi XuMu-
YEeCKUX JIEMEHTOB Ha 3eMHOW TOBEPXHOCTH U B OMocdepe B 1e10M
OCYILECTBIISIETCS WM MPU HEMOCPEICTBEHHOM YYacTUH >KUBOIO Be-
niecTBa (OMOTreHHas! MUTpAIysl ), WK JKe OHA MTPOTEKAET B CPeJie, reo-
xuMugeckue ocodennoctu koropoii (O,, CO,, H, u T. 1.) o0ycnosie-
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HBI )KMBBIM BEILIECTBOM, KaK T€M, KOTOPOE B HACTOsIIIIEe BpeMs Hace-
asieT 6uocdepy, Tak U TEM, KOTOPOE CYLIECTBOBAIO Ha 3eMJie B Teue-
HUE Bceil reojoruueckoi nctopuu. CoriacHo 3aKOHY OMOT€HHOM MUT-
pauuy aToMoB, MOHMMaHKWE OOIIMX XMMHYECKUX MPOLIECCOB, MPOTE-
KaBIIMX ¥ MPOTEKAIOUINX Ha IOBEPXHOCTHU CYIIH, B aTMOCcdepe U 3a-
CEJIEHHBIX OpraHU3MaMH NTyOMHAX JIUTOC(EPHI U BOJ, a TAKXKE I'€0JI0-
TUYECKUX CJIOSIX, CJIOKEHHBIX MTPOLUION IEATEIbHOCTBIO OPIraHU3MOB,
HEBO3MOXKHO 0e3 ydera OMOTHYEeCKHX (haKTOPOB, B TOM YHCIIE SBOJIIO-
LMOHHBIX.

B xome reonornyeckoro BpeMeHH pa3BUTHE OMOCHEpbl HOCHIIO
HeoOpaTuMbli XxapakTep. B mepByro ouepens 3TO Kacaercs KUBOTO
BEIIECTBA, IS KOTOPOTO HEOOPAaTUMOCTh Pa3BUTHS CTaJla ICHOM TIOC-
ne pabot Y. Jlapsuna (1859). OcHOBBIBasiCH Ha HBOITIOLIMOHHOM Y4e-
HUW | MAJICOHTOJIIOTUIECKHUX JTaHHBIX, 3HAMEHHUTHIA OeTbTUHCKHUIT T1a-
aeonrosnor JI. Jlomno (1857-1931) B kopoTkoii 3aMeTKe «3aKOHBI IBO-
TN c(hopMyIMpPOBaIT 3aKOH HEOOpPATUMOCTH IBOTIOIMH: «Opra-
HHU3M HE MOXET BEPHYTHCS, XOTS Obl YACTUYHO, K MPELLECTBYIOIIEMY
COCTOSIHUIO, KOTOPOE OBLIO YK€ OCYIIECTBICHO B PSJIE €TO MPEIKOBY.
Hamnpumep, eciam Ha KaKoM-TO 3Tare OT IPUMHTHUBHBIX aM(HOuUii BO3-
HUKJIM PENTHINH, TO PENITUINU HE MOTYT JIaTh BHOBb Ha4yano amdu-
Ousim. BepHyBinecs B Boxy Ha3eMHbIE TO3BOHOUYHBIE (CPEIN MIIEKO-
MUTAIOIIMX — KWTBI) HE cTaynu pbibamu. s mo0oii rpymnmsl opra-
HU3MOB IMPOIIE/IIAs UCTOPHS PA3BUTHS HE TIPOXOIUT OSCCIIETHO, TPH-
criocoOeHue K cpefie, B KOTOPOH KOrna-To 0OMTaiu Mpeiku, OCyIle-
CTBIISIETCSI YK€ Ha JIPYrod FeHEeTUYECKOW OCHOBE.

B teuenue ncropun 3eman HeoOpaTUMOCTh OMOIOTUYECKON IBO-
JIIOLMU OTIpeJieniia HeoOpaTUMOCTh TMHAMHUKH BEIIeCTB B Onocde-
pe, BBISBISIEMBIX IO XapaKTepy IPEBHUX OCAIKOB.

3akoH (MpaBWJI0) YepeaOBaHUSI HANIPABJEHHBIX 3BOJIIOIUIA.
PaccmrpuBast riiaBHble HanpaBJIEHUs IBOJIOLMU TPYII — apoeene3d
U annoeenesa, OCTAaHOBUMCS HA UX XapaKTEPUCTHUKE, IOAUYEPKHYB pe-
IyJIIpHOE YepeI0BaHUE 3TUX TUIIOB Pa3BUTHS B 3BOJIFOLIMU OCHOBHBIX
CTBOJIOB JIpeBa KHU3HH.

Annoeenes — pa3BUTHeE TPYNIbI BHYMPU 0OHOU AOANMUBHOU 30HbL
C BO3HUKHOBEHHEM ONMU3KHUX (HOpM, pa3IUYaIOLIUXCS afanTalusiMu
00Ho2o MacmiTaba.

Apoeene3 — pa3BUTHE TPYNIbI C CYLIECTBEHHBIM pacuiupenuem
aoanmueHouU 30Hbl U C BBIXOIOM B JIPyTHE IPUPOIHBIC 30HBI B PE3YITb-
TaTe NpUOOpETEeHHs TPYNIOM KaKUX-TO KPYINHBIX, paHEe OTCYTCTBO-
BaBIIMX IMpHCIIOcOOaeHni. UepenoBanue raBHBIX HApaBICHUH OT-
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paXkaeT SBOJIONMOHHYIO TEHAEHIUIO B Quocene3e — UCTOPUIECKOM
Pa3BUTHUU MPAKTUYECKH BCEX TPYMIL

B kadecTBe npumepa Ha pucyHke 2.36 NpuBEACHbI aJlJIOTEHE3bI Y
MJIEKOTUTAOLIHX.

PucyHok 2.36 — [lMpumepbl annoreHe3oB y MIleKONUTaKLWmMX
XTOHOOMOHTBLI: 1 — necew; 2 — 3asu; 3 — Bornk. 34ad0buoHT: 4 — yokop. [deHTpo-
OWOHTbI: 5 — Benka; 6 — coHs. ABUAbUOHT: 7 — neTy4as Mbllb. MMAPOOUOHTLI: 8
— MOPCKOW KOTUK; 9 — TtoneHb; 10 — aenbguH.
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CrnenoBarenbHO, Kak yTBepxkAatoT B.b. 3axapos, C.I. MaMoHTOB,
H.U. Conun (2000), 3Bomtonus SBISETCS HENPEPHIBHBIM MPOLIECCOM
BO3HMKHOBEHUSI M Pa3BUTHUSI HOBBIX aJlanTalliil, MPOTEKAIOUINX B Te-
YeHHUe JUTUTETbHOTO BPEMEHU — COTEH M ThICSY MOKoJIeHUH. VI3 BHOBB
BO3HMKAIOLIMX aJanTalui, OJHU OYE€Hb YAacCTHbIC, UX 3HAUEHHE HE
BBIXO/IUT 3a MpeAessl y3KUX ycloBHH. [Ipyrue naroT BO3MOXKHOCTh
BBIXO/Ia TPYNIIBI B HOBYIO aJaliTUBHYIO 30HY, BEAs K OBICTPOMY 3BO-
JIOLMOHHOMY Pa3BUTHIO TPYMIl B HOBOM HAIIPaBIEHUH, K O0jiee BbI-
COKOMY YPOBHIO OpraHU3aluu.

B 70-x ronax XX B. amepukanckuii 3xosnor bappu Kommonep Bbi-
BUHYJI psiJ] IOJIOKEHUM, KOTOPBIE CETOJIHS HA3bIBAIOT «3AKOHAMID) IKO-
Jorum: 1) Bce cBA3aHO CO BceM; 2) BCe JIOIHKHO KyAa-To JIeBaThCsl; 3)
MPUPOZA «3HAET» Jyyllle; 4) HU-YTO HE JAeTCsl 1apOM.

Ilepeuviil 3axon «Bce cBsA3aHO CO BCEM» OTPa)KaeT CylIeCTBOBa-
HUE cIoXHelel ceTn B3auMoaencTBuil B akochepe. OH npenocre-
peraer 4enoBeka OT HEOOAYMaHHOTO BO3JCHCTBHUS Ha OTACIIbHbBIC
Y4acTH 3KOCUCTEM, YTO MOKET IPUBECTH K HEMPEABUAECHHBIM MOCIE/I-
CTBUSIM.

Bmopoii 3axkon «Bce 10mKHO Ky1a-To 1eBaThCs» BHITEKAET U3 PyH-
JAMEHTAJIbHOTO 3aKOHa coXpaHeHus marepuu. OH M03BOJISET MO-HO-
BOMY paccMaTpuBaTrh MpoOJIeMy OTXOAO0B MATEPUAIBHOIO MPOU3BOJ-
ctBa. OrpoMHBIE€ KOJTMYECTBA BEIIECTB M3BJICUEHBI U3 3eMJIH, TPeo0-
pa3oBaHbl B HOBbIE COEJAMHEHUS M PACCESHBI B OKpPYKaIOIIEH cpefie
6e3 ydera Toro (hakrta, 4YTO «BCE€ JOJDKHO Kyna-To JeBarbesi». M kak
pe3ynbTaT — OOJBIINE KOJMYEeCTBA BEHIECTB 3a4acTyr0 HaKarlIhBa-
IOTCSl TaM, TJI€ B IPUPOJE UX HE JOJKHO OBITh.

Tpemuii 3axon «llpupoaa 3HaAET Jydile» UCXOAUT U3 TOTO, UYTO
«CTPYKTYpPbI OPraHU3MOB HBIHEILIHUX KMBBIX CYILECTB HJIM OPraHu3-
MOB COBPEMEHHON NPUPOJHON 3KOCHUCTEMbl — HAWJIYUILIUE B TOM
CMBICJIE, YTO OHM ObUIM TIIATEIBHO OTOOpaHbI U3 HEYIAYHbIX BapHu-
AQHTOB U 4TO JI0OOOU HOBBIM BapuaHT, CKOpee BCEro, Oy/IeT Xyke Cy-
IIECTBYIOLIETO HbIHE». DTOT 3aKOH NPU3BIBAET K THIATEIbHOMY H3Y-
YEHUIO €CTECTBEHHBIX OMO- U 9KOCUCTEM, CO3HATEIBLHOMY OTHOIIIE-
HUIO K Mpeodpasytolei ieaTeabHoCTH. be3 TouHoro 3HaHus nocie-
CTBUI npeoOpa3oBaHusl MPUPOIbI HEJOMYCTUMBI HUKAKHUE €€ «yIyd-
HICHUS.

Yemeepmuiti 3akon «Hu4TO HE AaeTcss mapom», MO MHEHHIO
b. Kommonepa, 00bequHSIeT MpeAlecTBYIOIMNEe TPU 3aKOHa, TOTOMY
yT0 Onocgepa Kak riodanbHas YIKOCUCTEMA MTPEJICTABISET COO0M eu-
HOE IIeJI0€, B paMKaxX KOTOPOW HMYETO HE MOXKET OBITh BBIMTPAHO WIIH
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MOTEPSHO U KOTOPAasi HE MOXKET SIBIISITHCSI OOBEKTOM BCEOOIIETO yiyd-
IICHHS; BCE, YTO OBLIO M3BJIEYEHO M3 HEE YEJIOBEKOM, HOJKHO OBITh
Bo3MelneHo. [Tnatexa mo 3ToMy BEKcemro Hesb3s M30eXaTh; OH MO-
KeT OBITh TOJILKO OTCPOYEH.

B «3akonax» b. KomMmonepa oOpamiaercss BHUMaHHe Ha BCe0O-
HIYIO CBsI3b MPOILIECCOB U SBICHHUI B MPUPOAE, T00ast MpUpoaHas
CHCTEMa MOXET pa3BUBAThCS
TOJIBKO 32 CYET MCIOJIb30BAHUS
MaTepHaIbHO-IHEPTETUUECKUX U
UH(POPMAIIMOHHBIX BO3MOKHOC-
TeW OKpyXarwllelh ee cpeiabl.
[Toxa MBI He UMeeM abCOTIOTHO
J0CTOBEPHOH MH(OpMaLnK 0 Me-
XaHU3MaX U QYHKIUSIX TIPUPOJIBI,
MBI, TTIO0OHO YENOBEKY, HE 3Ha-
KOMOMY C YCTPOMCTBOM 4acOB, HO
KeJarIeMy UX MOYHHHUTH, JIeT-
KO BPEIHMM IMPHUPOIHBIM CHUCTE-
MaMm, MBITasACh UX YIy4IIuTh. 1i-
JIOCTpAaIuen 31€Chb MOXKET CIIy-
XKHUTb TO, YTO OJMH JIMIIb Mare-
MaTHYECKHUI pacyeT mapaMeTpoB
o6uochepsr TpeOyetr Ge3mMepHO
00JIbIIIEr0 BpEMEHH, YeM BECh I1e-
pHOJ CYHIECTBOBAHUS HAIIEH
TUIAaHETHI KaK TBEPJOTO Tela.

B. KommoHep

33}13]-“/15[ K NPAKTHYC€CKHUM 3aHATUAM

3anganme 2.1. U3yunth 00111y10 CTPYKTYpYy OHOChEpHI.

Mamepuanvt u 0bopyoosanue: 1. HarnsiiHble MocoOus (TaOIuUIbI,
CNAJIBI 1 JIp.); 2. IMHEHKY; 3. IIBETHBIE KapaHjaiy; 4. padodast TeTpajip.

Bovinonnenue 3a0anus. 11onb3ysich y4eOHBIMU HATTISIHBIMU T10CO-
OMAMU, PUCYHKOM 2.6, CTYIIEHTHI U3Y4alOT CTPYKTYpy Onocdepsl, 3a-
KOHOMEPHOCTH €€ CIIOKEHHs. Pe3ysbTarel OTpakaroT B paboueit Tet-
panu.

3aganme 2.2. V3yuuTh npenesbl akTUBHOM >KHU3HU B OHocdepe.

Mamepuanvr u obopyoosanue: 1. HarasIHBIE TOCOOUS (TaOIHIIBI,
CIalpI ¥ J1p.); 2. TMHENKH; 3. LIBETHBIE KapaHIallK; 4. paboyas TeTpap.
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Buvinonnenue 3adanus. 11onp3ysck yaeOHBIMU HATTISITHBIMU TIOCO-
OusAMU, pucyHKoM 2.37, CTyA€HTBI U3y4aloT Mpeeibl akTUBHOM JK13-
HU B Onocdepe. OTMEHarOT OTIINYHUS 00IIEH CTPYKTYphl OM0oC(hephI OT
CTPYKTYpBI C aKTUBHOM XHU3HBIO B OHOChepe.

Ocapounue
nopoabl

Hedo

-

PucyHok 2.37 — Tlpepenbl akTMBHOW XU3HU B 6uoccpepe
1 — Tponu4yeckme u cybTponmyeckne neca; 2 — LUMPOKONIUCTBEHHbIE neca; 3 —
XBOWiHbIe Neca; 4 — anbnuiickve nyra; 5 — TyHapa; 6 — nbabl.
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3ananue 2.3. VI3ydnTh COOTHOIIEHNE XUMUYECKUX DJIIEMEHTOB B
JKUBOM BelllecTBe, Jutocdepe, ruapocdepe u macce 3emiu.

Mamepuanvt u 06opyoosanue: 1. HarngiHbIe TOCOOUs (TabIHIIBI,
CIaibl M 11p.); 2. AMHENKH; 3. UBETHbIE KapaHaauu; 4. paboyast TeT-
panb.

Buvinonnenue 3adanus. 11onp3ysch yueOHBIMU HAIVISIAHBIMU TIOCO-
OusiMU, pUCYHKOM 2.38, CTyIEHTBI H3y4alOT COOTHOIIEHUE XUMHUYEC-
KHX 3JIEMEHTOB B JKHBOM BEILECTBE, JInTochepe, ruapocdepe u Macce
3eMJIH B LIETIOM.

1. JKuBoe BermecTBo 2. Tumpochepa

OcTanbHBIC 3IEMCHTEL OcTanbHbIC 5IEMEHTHI

3. JIutochepa 4. 3emIs B IeIOM

OcTanbHbIE HTIEMEHTHT OcTallbHBIE 3JIEMEHTBI

PucyHok 2.38 — COOTHOLIEHNEe XUMUYECKUX 3NIEMEHTOB B XXUBOM
BellecTBe, rmapocdepe, nurocdepe n B macce 3eMnu B LieNIoM

Pe3ynbraThl oTpakatoT B paboueil TeTpau.
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3ananue 2.4. M3yunth CBOKCTBA )KHBOTO BelllecTBa B Onocgepe.

Mamepuanvt u 06opyoosanue: 1. HamIsIHBIE TOCOOUS (TAOIHIIBI,
CIaWJIbl U JIp.); 2. TUHEHKH; 3. IBETHBIC KapaHaau; 4. paboyast TeT-
pals.

Buinonnenue 3adanus. Ilonp3ysach y4eOHBIMH HAITIAHBIMU TIO-
coOusiMH, OITOpHOM cxeMoit (puc. 2.39), cTyaeHThI U3y4aroT CBOMCTBA
JKMBOTO BeIlIecTBa B Onocdepe, CpaBHUBAIOT MPU3HAKH )KUBOTO M KOC-
HOT'O BEIIECTBa, (OPMUPYIOT MPEJCTABICHHE O «JABICHUH JKH3HM.
KnaccupuupyroT KMBOE BEIECTBO MO CIIOCOOY MUTAHUS.

: uBoe BewecTsBo (onpeaeneHne NoHATUSA)

CBOWMCTBA }KMBOTO peuwiecTea

——0 CywecTtBoBaHue B Gpopme YepeaoBaHUA MOKONEHWUI MHOMBMAYAbHbBIX CYLWLECTB
——C Bonee BbICOKOE XMMUYECKOe pa3HOObpa3mMe No CPaBHEHMUIO C KOCHbIM BELLECTBOM
0 BbICOKan CKOPOCTb XMMMUHECKUX peaKLLnit

0 CsoboaHasn 3Heprus

O «llaBneHne XunsHn»

PucyHok 2.39. Cxema K n3y4yeHuio CBOMCTB XXUBOroO BelLecTBa B
ouocdepe (no T.A. Kosnoeon, T.C. CyxoBon, B.N. Cusornasoy, 1996)

Pesynbrarsl oTpaxaror B paboueit TeTpaiu.

3aganue 2.5. V3yunth nepexoa XMMHUUECKOH 3BOIIOIUN B OHO-
THUYECKYIO.

Mamepuanvt u 06opyoosanue: 1. HarIsAIHBIE TOCOOUS (TAOIHIIBI,
CIaMIbl U 2Ip.); 2. IMHEWKH; 3. BETHBIEC KapaHaaiu; 4. paboyas TeT-
panb.

Buinonnenue 3adanus. Tonb3ysach yueOHBIMU HATISTHBIMU TTOCO-
O6ussMu, pucyHKoM 2.40, CTyAE€HTBI U3Y4atoT NePeXo XUMUYECKOM 3BO-
JrOIMK B OMOTHYECKYT0. Pe3ynbrarsl oTpaxkatoT B pabodei TeTpajy.

3aganue 2.6. M3yuntb UCTOPHIO 3€MJIM U HBOJIOLMIO KU3HH.

Mamepuanvt u 06opyoosanue: 1. HarsIHBIE TOCOOUS (TAOIHIIBI,
CIIaifbl M 11p.); 2. TMHEHKH; 3. IBETHBIE KapaHaamu; 4. paboyas TeT-
panb.
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WcxoaHbie Monexynbt CoBpeMeHHble

BelwlecTsa W MONEKYNSipHbIE CUCTEMBI OpraHuamsi
YrnesoaHo-
nnnugHble
Meran cucTemsl Benkoso- Yenosek
nMnuaHbie
CUCTeMbl
Bopgoposg XunBoTHbie
2 Benkoso.  POTOGMOHTHI
AMmuak 2 Pacrenns
g NMONNHYKNEOTUAHbLIe g
o cuCTeMbI
Bona = \ MonuHykneoTUab: TpuGei
Yrnekucnsii Bakrepun
ras BenkoBonoao6Hbie
nonuMepbl
O6pasoBaHue Xumunyeckas Buonoruyeckasa
3emnun asonouma 3BONIOLMUA

PucyHok 2.40 — Cxema nepexoga XMMUYECKOM 3BONOLUN
B OuoTU4YecKyro

Buvinonuenue sadanus. Ilonb3ysick yaeOHBIMHU HATTISIAHBIMU TIOCO-
OUsIMH, TEOXPOHOJIOTHYEeCKOW Tabnuie (puc. 2.41), CTYyIeHTHI U3y-
YaIOT WCTOPHIO 3eMJI W SBOJOLUIO JKU3HH.

Pesynbrarsl oTpaxaroT B paboueit TeTpaau.

3apanme 2.7. VI3yuuTh B3aMMOCBSI3U KUBBIX OPraHU3MOB, Mpel-
CTaBJISIIONIMX Pa3HbIe 1APCTBA KUBOU MPUPOADI.

Mamepuanvl u 0bopyoosanue: 1. HarlsaHbIE MTOCOOUS (TaOMULIBI,
CITalbl ¥ 1Ip.); 2. TMHEHKH; 3. BETHBIE KapaHaamu; 4. pabodas TeT-
panb.

Buvinonnenue 3aoanus. Tloyb3ysch y4eOHBIMH HADISJIHBIMH T10-
coOusIMHU, ONOPHOM cxemMoit (puc. 2.42), CTyAEHTHl U3y4aroT B3aUMO-
CBSI3M JKMBBIX OPraHU3MOB, MPEICTABISIONIMX Pa3HbIE APCTBA JKU-
BOM npupozbl. Pe3ynbrarsl oTpaxkaroT B paboueil TeTpaau.

3ananue 2.8. M3yunTs 3ak0H (ITpaBUIIO) YepeJ0BaHUS HAITPaBIie-
HUU 3BOJIIOLIMHA.

Mamepuanvt u 0b6opyoosanue: 1. HarsgiHbIE TOCOOMS (TAOIHIIBI,
CIalbl M 21p.); 2. TMHEHKH; 3. UBETHBIE KapaHaamu; 4. pabodast TeT-
panb.
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® HaaLapcTeo 3yKap1oThl

Cozparenu —— LlapcTeo pacrenuii
OpraHuueckoe —— LlapcTBO KMBOTHBIX
BELLECTBO

MNoTpebutenu — LlapCcTBO rpu6os

Pazpywmrenu

“Koneco xu3un” B 6uocdepe

PucyHok 2.42 — OnopHas cxema K onpeaeneHuo B3auMoCBA3N
XUBbIX OPraHM3MOB, NPEeACTaBMNAIOLWMX pa3Hble LLlapcTBa XXUBOW
npupopasbl (no T.A. Kosanoson, T.C. CyxoBon, B.U. Cusornasoy, 1996)

Buinonnenue 3adanus. Tlonp3ysch y4eOHBIMU HAIISITHBIME I10-
cOOMSIMH, pUCYHKOM 2.43, CTYIEHTHI H3Y4atoT 3aKOH (TIPaBHIIO) Yepe-
JIOBaHMUS HAINIPABJICHHs SBOTIOLMH. Pe3ynbTaTsl oTpaxaroT B pabouei
TETpaju.

STy

,,...,.,.n"’ IO T
""uunull‘g,%é".g}ﬂﬂé

Nyms
Apozenesa

Ypobens opzanusayuy

Bpems

PucyHok 2.43 — Cxema pa3BuUTUA rpynnbl Mo NyTsM ansforeHesa
BHYTPU afanTUBHOM 30HbI U aporeHe3a — C BbIXOA4OM B HOBYHO
apanTtuBHyto 30HY (no A.H. CesepuoBy, 1937)
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KOHTpOJIbeIe BOIMIPOCHI

1. HazoBute Bo3pact BceneHHOW, COCTaB U CTPYKTYpPy TJIaHETHI
3emus.

2. Uto otHOCHTCS K reocdepam 3emin?

3. Kakosa pons B.1. BepHajckoro B pazsutuu yuenus o onocdepe?

4. Yro takoe Onocdepa B COBPEMEHHOM IPECTABICHUN?

5. JlaiiTe XapakTepuCTUKy OCHOBHBIM MOJpa3/eneHusiM ouocge-
pol: adspobuocdepe, ruapoduocdepe u aurodHochepe.

6. KakoBbI nipejiesibl akTUBHOM JKU3HH B Orocdepe?

7. Kakue ocobeHHocTH srcugozo chopmupoBansl b.M. Mennuko-
BbIM (1982) B BHJle aKCHOM T€OPETUYECKOW OMOITOTHN?

8. Kakoe cBoiCcTBO XMBOT0 BeulecTBa o Baniemy MHEHUIO Hau-
OoJiee BaKHOE, MOXKHO JI BBLACIUTH OJJHO U3 CBOMCTB B Kau€CTBE OC-
HOBHOTr0?

9. HazoBute npuHUHMIIBI (JOPMUPOBAHMS Pa3HBIX YPOBHEH Cyllle-
CTBOBaHHMS >KHBOTO BEIIECTBA.

10. KakoBbl Ouoreoxumuueckue (QyHKIMH KHBOTO BELIECTBA B
6uocgepe no B.M. Bepnanckomy?

11. Kakoe 3HaueHHEe UMEIOT pa3HbIe CIIOCOOBI MUTAHUS JKUBBIX
opranu3moB B Ouocgepe?

12. HazoBuTe BO3pact 3eMiu.

13. C xakumu cOOBITHUSMU CBsI3aHO (POPMHUPOBAaHUE HA 3eMJIe CO-
BpeMeHHON aTrMocdepni?

14. KakoBa poJib 030HOBOTO cJiosi B atMocdepe?

15. HazoBuTe 3HaYCHHE MTPOKAPHOT, PACTEHUH, IPHOOB B TIOIEP-
KaHWUU JBHKEHMS «KoJleca KU3HW» B Onocdepe.

16. HazoBuTe 4KClIO BUAOB PaCTEHUI U KUBOTHBIX CYIIECTBYIO-
IMX Ha 3emie.

17. KakoBbl IpUYUHBI BOSHUKHOBEHHSI KaTacTpod B UCTOpUU OHO-
cdepsl U UX pOJb B Pa3BUTHH KHM3HU Ha 3emiie?

18. MoXHO 1M CYMTATh 3aBEPIIEHHBIM Mpolecc GOPMUPOBAHUS
ounochepnr?

19. Kakoe 3Ha4eHHE UMEIOT 3aKOHBI OUO2EHHOU Muepayuu amo-
moe B.W. Bepuajckoro u neoopamumocmu s6onoyuu J1. Jlonno?
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3KO0JI0OI'sl OCOBE.
CPEJIA U YCJIOBUAS
CYHIECTBOBAHUA
OPI'AHU3MOB

3. DAKTOPHBI CPE/IbI 1 OBLIUE
3AKOHOMEPHOCTHU UX JIEMCTBUS
HA OPI'AHU3MBbI

3.1. Cpena u ycJiOBHA CYIIeCTBOBAHUSI OPTraHU3MOB

PaznuuatoT Takue MoHATHS, KaK cpela U YCJIOBHS CyIECTBOBA-
HUSI OPTaHNU3MOB.

Cpeda — 3T0 4acTh NPUPOJIbI, OKPYKAIOIIAsl )KUBBIE OPraHU3MBI
Y OKa3bIBaIOIas Ha HUX MPSIMOE WM KOCBEHHOE Bo3zelcTBue. 13 cpe-
JIbl OPraHU3Mbl MOJy4YaroT BCe HEOOXOAMMOE Ul )KU3HU U B HEe ke
BBIJICJISIFOT TPOMYKTHl 0OMeHa BemiecTB. Cpena oOUTaHUsT KaXKI0ro
OpraHu3Ma cliaraeTcs U3 MHOXKECTBA JIEMEHTOB HEOPraHUYECKOH U
OpPraHUYeCKOM MPHUPOJBI U AIIEMEHTOB, MPUBHOCHUMBIX YEIOBEKOM U
€ro MpOU3BOJICTBEHHOM JEATEIbHOCTBIO. IIpH 3TOM OJHM 3J1€MEHTHI
MOTYT OBITh YACTUYHO WJIM TOJTHOCTHIO O€3paszIMyHbl OpraHu3My, Ipy-
rue — HeoOXOIUMBI, a TPEThU OKAa3bIBAIOT OTPUIATENILHOE BO3/CH-
ctBue. Hammpumep, 3as1-6ernsik (Lepus timidus) B ecy BcTymaer B oni-
pelnesieHHble B3aUMOOTHOIIICHUSI C TUIIEH, BOJO, XUMHUUECKAMHU CO-
€IMHEHUSMU, KHCIOPOI0M, 0€3 KOTOPBIX OH 000MTHUCH HE MOXKET, B TO
BpeMsi KaK CTBOJI JIEpEBa, TIEHb, KOUKA, BATyH Ha €ro )KU3Hb HE OKa3bIBa-
IOT CYILECTBEHHOI'O BIMSHUS. 3asll BCTYMaeT ¢ HUMHU BO BPEMEHHbIE
cBs13M (YKpBITHE OT Bpara, Hermorojipl), HO He 00s3aTe/IbHbIE CBS3H.

Yenosus orcuznu, unm yciaoBusi CylecTBOBaHHUSL — 3TO COBOKYTI-
HOCTh HEOOXOAMMBIX TSI OpraHU3Ma SJIEMEHTOB Cpe/bl OOUTaHUs, C
KOTOPBIMM OH HaXOJWUTCSl B HEPA3pbIBHOM €IMHCTBE M 0€3 KOTOPBIX
CYLIECTBOBATh HE MOXKET.

[TpucnocobaeHns OpraHu3MoB K Cpefie HOCIT Ha3BaHUE adanma-
yuu. CnocoOHOCTD K alanTalusiM—OHO U3 OCHOBHBIX CBOMCTB JKH3-
HU BOOOIIIe, 00eCcTIeYrBaroIas caMyr BO3MOKHOCTh €€ CYIIeCTBOBA-
HUSI, BO3MOYKHOCTh OPraHU3MOB BBIKMBATh M Pa3MHOXKAThCS. AJar-
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TaIH TPOSIBISIFOTCS HAa Pa3HBIX YPOBHIX — OT OMOXWMHH KJIETOK U
MOBECHUS OTAEIbHBIX OPraHU3MOB 710 CTPOCHHUS U (PYHKIIMOHUPOBA-
HHSI COOOIIECTB M AKOJIOTUIECKHUX cucTeM. Bee mpucnocoOnenns opra-
HU3MOB K CYILIECTBOBAHHUIO B PA3IMYHBIX YCIOBHUSX BbIpaOOTAIUCH
ucropudecku. B pesynbrate copmupoBanuch crieruduyeckue as
Ka)XJ101 reorpauueckoil 30HbI TPYNIUPOBKU PACTEHUH U KMBOTHBIX.

OtnenbHBIE CBOMCTBA WJIM AJIEMEHTHI CPE/Ibl, BO3JAEUCTBYIOIINE
Ha OPraHu3MBbl, HA3bIBAIOTCS 9KoN02UuYeckumu haxmopamu (Tabn.3.1).

Ta6nuua 3.1 — Pa3nuyHble noaxoabl K knaccudukaumm
aKonormyeckux akropos

OKOJTOMMYECKNE ®AKTOPDI
ABNOTUYECKME | BENOTUYECKME

CeerT, TeMnepatypa, Brara, Betep,  BnusiHue pacTeHuit Ha Apyrux YneHoB
BO34yX, AaBNeHWE, TeYeHUs, fonrota GuoLeHosa

OHA N T. A.
MexaHuyeckuii cocTaB NoyBhbl, ee BnusiHne XMBOTHbIX Ha APYrMX YreHoB
NPOHMLIAEMOCTb, BMaroeMKoCTb 6uoueHosa
CopepxaHuve B NoYBe unv Boge AHTponoreHHble akTopbl, — BCe hOPMbI
3MEMEHTOB NUTaHWS, ra3oBbli OesATENbHOCTH YernoBeyeckoro obLecTsa
COCTaB, COMEHOCTb BOAbI

Mo BPEMEHN I Mo NerPNOONYHOCTU I MO OYEPEOHOCTU
3BOJTIOLNOHHBLIN nepuoanyeckimn nepBUYHbIN
NCTOPUYECKUNI HenepuoanYecKknin BTOPUYHbIN

MO MNMPONCXOXOEHUIO I MO CPEOE BOSHMKHOBEHUA

KOCMUYECKUI aTMocdepHbIn

abnoTtuyeckuii (abnoreHHsbIi) BOAHbIN (BNAXHOCTW)

OUoreHHbIN reomopdonorniyeckuni

BuoTuyeckui afaduyeckunin

Ounonorunyeckun uUsnonornyeckmin

NPUPOOHO-aHTPOMOrEHHbI reHeTUYeCcKui

aHTPOMNOreHHbIN (B T. Y. nonynsAUUOHHbINA

TEXHOrEHHbIN, 3arpA3HeHne OuroLeHOTUYECKNIA

cpefpbl, B T. Y. 6eCNOKONCTBO) 9KOCUCTEMHbIN BMoCdepHbIii

MHoroo6pa3zue SKoI0ruHuecKux (hakTopoB MOAPa3IeseTcs Ha 1Be
0O0JIbIIIKE TPYIIBL: A0MOTHYECKHE U OMOTHYECKHE.

Abuomuueckue ghakmopvl — 3TO KOMIUIEKC YCIOBUI HEOpraHU-
YECKOM CpeJibl, BIUSIOIIUX HA OPraHU3M.
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buomuueckue ¢paxkmopvl — 3T0 COBOKYITHOCTh BIUSIHUN JKU3HE-
JIESITENIbHOCTH OJTHUX OPraHU3MOB Ha Jpyrue. B oTaenbHbIX cimydasx
AHTPOMNOTeHHBIE (PAKTOPHI BHIICISIOT B CAMOCTOSATENLHYO TPYTITY (hak-
TOPOB HAPATY C AOUOTHUECKUMH U OMOTHYECKUMHU, MTOTIEPKUBASI TEM
caMbIM 4Ype3BbIYaiiHOE JIeHCTBUE aHTpororeHHoro ¢akropa. Coria-
Iasich C 3TUM, BCe ke 0oJiee MPaBUIILHO KIaCCH(PHUIIMPOBATH €r0 KaK
4acTh ()aKTOPOB OMOTHUYECKOTO BIIUSHUS, TaK KaK TOHATHE «OMOTH-
geckue (PakTopbDy OXBATHIBAET JEHCTBHUS BCETO OPraHMUYECKOTO MUPA,
K KOTOPOMY TMPUHAIEKHUT U YEITOBEK.

CoBOKYMHOCTbH (DaKTOPOB OTHOTO POJIa COCTABIISIET BEPXHUI YPO-
BEHb NOHATUNA. HUKHUI ypOBEHb MOHATUH CBs3aH C NO3HAHUEM OT-
JIETBHBIX AKOJIOrHYecKuX (GakTtopoB (Tabdm. 3.2).

Ta6bnuua 3.2 — YpOBHM NOHATUSA «3KONOTUYECKU hakTop»

Skonorus
BepxHun ypoBeHb  COBOKYNHOCTb abnoTnyeckmx COBOKYNHOCTb BMOTUYECKUX
MOHATMA hakTopoB NpMpoabl dhakTopoB Npupoabl
HwxHuin ypoBeHb OTaenbHbIi abUOTUYECKMI OTaenbHbI BUOTUYECKUI
NOHATUSA dakTop npupodbl dakTop npupoabl

Bnusinue ¢axTopoB cpesbl onpenesieTcs Mpek/ie BCero ux Bo3-
JIEHCTBMEM Ha OOMEH BelIecTB opraHu3MoB. OTCro/la BCE IKOJIOTH-
yeckue (hakTophl MO UX JIEHCTBUIO MOKHO TOAPA3IEIUTL Ha MPSIMO-
JENCTBYIOLME U KOCBEHHOEHUCTBYIOIME. Te U Ipyriue MOryT OKa3bl-
BaTh CYILIECTBEHHBIC BO3JICHCTBUS HA KU3Hb OT/EIbHBIX OPTaHU3MOB
¥ Ha Bce COO0IIECTBO. DKOJIOrHYecKue (hakTOPbl MOTYT BBICTYIIATh TO
B BH/JIE MIPSIMOJICHCTBYIOIIIETO, TO B BUZIE KOCBEHHOTO. Kax1bIii 3K0J10-
rMYeCKui (aKTOp XapaKTepHU3yeTCsl ONpeaeIeHHBIMU KOIUYEeCTBEH-
HBIMU TIOKA3aTeNISIMU, HAIPAMEp, CUJION U JUara30HOM JICHCTBHSI.

JI1st pa3HbIX BUJIOB PACTEHUM M )KMBOTHBIX YCJIOBHS, B KOTOPBIX
OHHM OCOOCHHO XOpOINO ceOs UyBCTBYIOT, HEOMHAKOBBI. Hampumep,
HEKOTOPBIC PACTEHUSI IPEANIOYUTAIOT OYCHD BIAXKHYIO TIOUBY, APYTHe
— OTHOCHUTENBHO CyXyto. OHH TpeOyIOT CHITLHOM Kaphbl, APYTHE Tyd-
11e mepeHocsT 6oJiee XOIOIHYIO Cpeay U T. 1.

Humencusnocmo sxonoeuveckoz2o paxmopa Haubonee brazonpu-
AMHAsL OIS HCUBHEOESMETbHOCMU OP2AHUZMA HA3LIBACTNCSL ONMUMY-
MoM, a oarowas Hauxyoutuil d¢hghexm — neccumymom, T. €. yCIIOBUS,
MPU KOTOPBIX KU3HEAEATEIHLHOCTh OPraHu3Ma MakCHMaJbHO YrHETa-
€TCsl, HO OH €lIe MOXKET CYILIECTBOBaTh. TaK, Mpy BhIpalllMBaHUU pac-
TEHWIA TTPH Pa3IMIHBIX TEMIIepaTypax TOYKa, MpHU KOTOPOW Habmroma-
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€TCsl MAaKCUMaJIbHBIN POCT, U OyneT onmumymom. B GonpIIMHCTBE CITy-
YaeB 3TO HEKMH AMana3oH TeMIEpaTyp, COCTABIAIOUINN HECKOIBKO
rpajgycoB, O3TOMY B JaHHOM Clly4yae LieJecooOpa3Hee TOBOPUTH O
30ne onmumyma. Bech nHTEpBan Temneparyp, OT MHHUMAIbHOH 10
MaKCHUMaJIbHOM, IIPU KOTOPBIX €I11€ BO3MOXKEH POCT, HAa3bIBAIOT OUand-
30HOM ycmouyusocmy (BBIHOCIUBOCTH) WM TONEPAHTHOCTU. TOUKH,
OrpaHUYMBAIOIIKUE €70, T. €. MAKCUMaJlbHasl U MUHUMAaJIbHas TeMIepa-
Typbl IPUTOIHBIE [UIS )KU3HU — 3TO npedensvl ycmouuusocmu. Mex-
Jly 30HOW ONTUMyMa U IpeJejaMu YCTOMYMBOCTU 1O Mepe MpHOIu-
KEHHS K OCIIEIHUM PACTEHHE UCIIBITHIBAET BCE HAPACTAIOIIN cTpecc,
T. €. pedb UJET O CMPEecco8blX 30HAX WU 30HAX YeHEemeHus B paMKax
auarnasoHa ycroitunBoctu (puc. 3.1). [lo Mepe ynaneHus ot ontumy-

N

MNpegenb! BEIHOCNMBOCTH

HwxHuia npegen
. Bepxwwid npenen

CreneHb BnaronpusiTHOCTM chakTopa

= E
@ E 30Ha HOpMarneHOR o
§: KU3HEJEATENBHOCTY | @ £

Mbenb ! MBenb
b
-
WHTeHcUBHOGTL thakTopa
PucyHok 3.1 — 3aBucuMmMOCTb AeNCTBUA 3Konornveckoro cakropa
OT ero UHTEHCUBHOCTU
Ma BHHM3 U BBEPX IO ILIKAJIE HE TOJIBKO YCUIMUBAETCS CTPECC, — B KO-

HEYHOM HTOTE T10 JTOCTHKEHUH TIPENIETOB YCTOWYMBOCTH OpraHH3Ma
MPOUCXOMUT €T0 THOEIb.

[Tomo6HBIE SKCTIEPUMEHTHI MOYKHO TTPOBECTH U JJIs1 IPOBEPKH BIIH-
sHUs 1pyrux (akTopos. Pesynbrarsl rpadgudyecku OyayT COOTBETCTBO-
BaTh KPUBOU MOJOOHOTO K€ THIIA.

103



[ToBTOpsieMOCTh HAOIIOMAEMBIX TEHIACHIIMH JaeT BO3ZMOXKHOCTD
c/iesiaTh 3aKJII0YEHUE O TOM, YTO B JJAHHOM Cllydae pedb HIEeT O (PyH-
JIAMEHTAIBHOM OMOJIOTHYECKOM MPHUHIHNIIS. /151 Kaxic0020 6uda pac-
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Mpenen OnTumManbHble
YCTOVIPHVIABOCTVI < Ctpece ycrnoBsusi Crpecc q VCTQES{}SQCTM

Ycnosus cpegbl

PucyHok 3.2 — Npachuk pacnpeaeneHmsa YucneHHoCTU Buaa
lMpumeyvarue. Haubonbwee qucno ocobeli auda 8 onmumarsbHbIX Ol He20 yCro8u-
SIX, MeHblWee — mam, 20e ycriogusi MeHee Gria2onpusimubl. 3a npedenamu ycmol-
yueocmu suda e2o npedcmasumenu He 8CMpPeYaromcs.

MeHUTl (HCUBOMHBIX) CYUJECMBYIONM ONMUMYM, CIPeCccogble 30Hbl U npe-
0elbl YCmouyu80Cmu Uil 8bIHOCIUBOCMU 8 OMHOULEHUU KAXHCO020 Cpe-
006020 (haxmopa (puc. 3.2).

[Tpu 3Hauennn pakropa, OIM3KOM K ITpeiesiaM BBIHOCIHBOCTH HITH
TOJIEPAHTHOCTH, OPTraHU3M OOBIYHO MOXKET CYIIECTBOBATH JIUIIb HE-
NPOIOJDKUTENLHOE BpeMsi. B Oosiee y3koM MHTEpBaJie YCIOBUH BO3-
MOYKHO JUTMTEJILHOE CYIIIECTBOBaHHE M pocT ocobeil. Eme B 6oee y3-
KOM JIMara30He TMPOUCXOANT Pa3sMHOXKECHHE U BUJ MOXKET CYIIECTBO-
BaTh HEOTpaHUUEHHO J10JT0. OOBIUHO TJIe-TO B CpEAHEH YacTH quarna-
30Ha YCTOWYMBOCTH UMEIOTCS YCIOBHS HarOoJiee OJIaronpHsITHBIC 1S
KU3HEIIEATSTLHOCTH, POCTAa U Pa3MHOXEHHUSI. DTH yCIOBHS Ha3bIBa-
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0T ONTUMAIILHBIMHU, B KOTOPBIX OCOOM JIaHHOTO BH/A OKa3bIBAIOTCS
HauboJiee MPUCHOCOOICHHBIMH, T. €. OCTaBIAIOT HAUOOJbLIEE YHUCIIO
MOTOMKOB. Ha mpakTrke BBIIBUTH TaKHE YCIOBHUS CIOKHO M OOBIYHO
OTPENEIISAIOT ONTUMYM JUIsl OTAENBHBIX MOKa3aTenel )KU3HeAeaTeNb-
HOCTH — CKOPOCTH POCTa, BBDKUBAEMOCTH H T. TI.

CBOICTBO BHJIOB aJaliTUPOBATHCS K TOMY MJIM MHOMY JMana3oHy
(axTopoB cpeibl 0003HAYAETCS TOHATHEM «IKON0SUUECKAS NIACHIUY-
Hocmb» (IKOJIOTUYECKas BAJICHTHOCTh) BUA. YeM mupe 1uamnas3oH Ko-
neGaHuii SKOIOTUIECKOT0 (paKTopa, B Mpeieax KOTOPOTo TaHHbIN BT
MOXKET CyIIIECTBOBATh, TEM OOJIbIIIE €r0 KOIOTHUECKas INTACTUYHOCTb.

Bunpl, ciocoOHbIe Cyl1ecTBOBATH JIMIIb MPU HEOOIBIINX OTKJIIO-
HEHHSX OT ONTUMAJIBHOW BETUYMHBI (PakTOpa, Ha3hIBAIOTCS Y3KOCTIE-
LUAIM3MPOBAHHBIMHM, @ BBIIEPKHMBAIOLIME 3HAUYUTEIbHbIE U3MEHEHUS
(akTopa — mupoxronpucrnocodneHasMU. K y3kocnenuanu3upoBan-
HBIM BHJaM OTHOCATCS, HalpuUMep, OpraHu3Mbl MPECHBIX BOJ, HOP-
MaJibHasl KU3Hb KOTOPBIX COXPAHSETCS MPU HU3KOM COJEpPIKaHUU CO-
neit B cpene. s GonblmmHCTBA oOUTaTENel MOpeid, HA0OOPOT, HOP-
MaJIbHasl KHU3HEIEATEIIbHOCTh COXPAHSETCS MPH BBICOKON KOHIIEHT-
pauuu coneit B okpysxatouiei cpeae. OTcrona npecHOBOIHbIE K MOPC-
KH€ BHJbI 00J1a1al0T HEBBICOKOM 3KOJOTMUYECKON MIACTUYHOCTBIO 110
OTHOLIEHHUIO K COJIEHOCTH. B TO e Bpems, Hanpumep, TPEXUIIION KO-
JIFOILIKE CBOMCTBEHHA BBICOKASI SKOJIOTHUECKast MJIACTUYHOCTD, TaK KakK
OHa MOXET KHTh KaK B ITPECHBIX, TAK M B COJICHBIX BOJIAX.

DKOJIOTUYECKH BBIHOCIIMBBIE BHUJIbI HAa3bIBAIOT 28PUOUOHMHBIMU
(eyros — HMIMPOKHIA); MaJIOBBIHOCIUBBIE — cmeHoOuonmubiMu (stenos
— y3Ku#). OBpUOMOHTHOCTh U CTEHOOMOHTHOCTB XapaKTEPU3YIOT pa3-
JUYHBIE TUIBI MPUCIIOCOOIEHHOCTH OPraHU3MOB K BBIKHBAHHIO.
Bunpl, anutensHoe BpeMs pa3BUBAIOIINECS B OTHOCUTEIBHO CTaOUIIb-
HBIX YCJIOBUSIX, YTPAUYUBAIOT 3KOJOTHUYECKYIO TUIACTHYHOCTh U BBIpa-
0aTBIBAIOT YePThl CTEHOOMOHTHOCTH, TOTJa KaK BHJIbI, CYIIECTBOBAB-
1M TPU 3HAYUTENILHBIX KoJeOaHHUsIX (PaKTOPOB Cpebl, IPHUOOPETAIOT
MOBBIIIEHHYIO SKOJIOTMYECKYIO MJIACTUYHOCTb U CTAHOBATCS IBPUOU-
OHTHBIMHU (puc. 3.3).

OTHoIIIEHNE OPTaHN3MOB K KOJIEOaHUSIM TOTO WIJIM HHOTO OTIpeie-
JIeHHOTO (hakTopa BhIpaXkaeTcs MpubaBIeHUEM MPUCTABKU SBPU- WK
CTEHO-K Ha3BaHHIO (pakropa. Harmpumep, Mo OTHOIIEHHUIO K TeMITepa-
Type pa3jivyaroT 3BpH- U CTEHOTEPMHbIE OPraHU3Mbl, K KOHLIEHTpa-
UM COJIeH — IBPHU- U CTEHOTAJTMHHBIE, K CBETY — IBPHU- U CTEHO(DOT-
Hble U J1p. 1o oTHOIEHUIO KO BceM (pakTopam cpejibl 3BpUOMOHTHBIE
OpraHu3Mbl BCTPEUAIOTCs penko. Yaire Bcero BpH- Wi CTEHOOMOHT-
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CTeHOOHOHTEI CTeHOOHOHTHI

OINlT. OIIT.
OBpHUOUOHTEHI

AKTHUBHOCTH

Temneparypa u npyrue paxroper — P

PucyHok 3.3 — Jkonormyeckas nnacTM4yHOCTb
BugoB (no 0. Ogymy, 1975)

HOCTB MPOSIBISIETCS IO OTHOIICHHUIO K OlHOMY (hakTopy. Tak, mpecHo-
BOJIHBIE U MOPCKHE PBIOBI Oy/lyT CTEHOTAJIMHHBIMHU, TOT/Ia KaK paHee
Ha3BaHHAs TPEXMUIVIasl KOJIOUIKA — TUIMYHBINA SBPUTATUHHBIN TIpe/-
cTaBuTenb. PacTenue, sBISSICH YBPUTEPMHBIM, OJHOBPEMEHHO MOYKET
OTHOCHUTBCS K CTEHOTMIPOOMOHTaM, T. €. ObITh MEHEe CTOMKHUM OTHO-
CHUTEJIHO KOJIeOaHUH BIIa)KHOCTH.

OBpUOMOHTHOCTD, KaK MPaBUJIO, CIIOCOOCTBYET HIMPOKOMY pac-
NPOCTPaHEHHIO BUIOB. MHOTHE TIPOCTEHIHE, TPUOBI (THUITUYHBIC B-
PUOMOHTBI) SBIISIOTCS KOCMOIIOJIMTAMH U PaclpoCTpaHEeHbl TOBCEMe-
cTHO. CTEeHOOMOHTHOCTH 0OBIYHO OTPAaHUIMBAET apeaibl. B To ke Bpe-
M3, HepeIKo Oaroapsi BEICOKOW CIEIMATN3UPOBAHHOCTH, CTEHOOU-
OHTaM MpHHAJUIeKAT OOmHMpHBIE TeppuTopun. Hampumep, puidosia-
Has ntuna ckomna (Pandion haliaetus) — tunuunslii cteHOdar, Mo oT-
HOUICHHUIO K€ K JPYruM (pakTopam sBIsieTcs SBpUOMOHTOM, 00J1agaeT
CIMOCOOHOCTBIO B ITOMCKAX IMUIIH MEPEIBUTATHCS HA OONIBIINE PaccTo-
SIHUSI ¥ 3aHUMAaEeT 3HAuUMTeNbHBIN apeal.

Bce hakTopsl cpeabl B3aUMOCBSI3aHbI M CPEI HUX HET a0COIIOT-
HO Oe3pasznuuHbIX i ao0oro opranusma. [lomymnsiius u BUI B 11e-
JIOM pearupyroT Ha 3TH (aKTOpbl, BOCIPHUHUMAs UX MO-pazHoMy. Ta-
Kasi n30MpaTebHOCTh OOYCIIOBIMBACT M M30UPATEIbHOE OTHOLICHHE
OpPraHM3MOB K 3aCEJICHUIO TOW I MHOW TEPPUTOPHH.

PaznuuHbIe BUIBI OPraHU3MOB MPEIbSBISAIOT HEOAUHAKOBBIE TPe-
0OBaHMS K IOYBEHHBIM YCIIOBUSM, TEMIIEPATYPE, BIAKHOCTH, CBETY U
T. 1. [TooTOMY Ha pa3HbBIX MMOYBAX, B pa3HBIX KIMMAaTHYECKUX MOsicax
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MPOU3PACTAIOT pa3NndHble pacTeHus. C qpyroil CTOPOHBI, B pacTH-
TENBHBIX accoluanusaX (GOPMUPYIOTCS pa3HbIE YCIOBHs ISl )KUBOT-
HbIX. [IpucniocabnuBasch kK aOMOTHYECKUM (paKTOpaM CpeIbl U BCTY-
nas B ONpezeseHHble OMOTHYECKUE CBSI3U APYT C APYTOM, PacTECHUs,
KHUBOTHBIE U MUKPOOPTAaHU3MBbI PACTIPEEIISIOTCS 110 Pa3InIHBIM Cpe-
JIaM 1 (pOpMHPYIOT MHOTOOOpAa3HBIE HKOCHCTEMBI, 00bEANHSIOIIUECS
B 6nocepy 3emnu. CrnenoBarenbHO, K K&KIOMY U3 (PaKTOPOB CPEIbI
0co0u 1 GOpMHUPYIOMIMECS U3 HUX MOMYISIMU MPHCIOCA0INBAIOTCS
OTHOCHUTENILHO HE3aBUCHMBIM ITyTeM. JKOJIOrHYeCKasi BAIEHTHOCTb UX
M0 OTHOIIEHUIO K Pa3HbIM (haKTOpaM OKa3bIBACTCS HEOIMHAKOBOM.
Kaxxnpiii Buj obnagaer crienupuIecKuM 3KOJIOTHUYECKUM CIIEKTPOM,
T. €. CyMMOH 9KOJIOTHYECKUX BAJICHTHOCTEH 10 OTHOIIEHHIO K (pakTo-
pam cpempl.

3.2. CoBMecCcTHOE AeiicTBHE IKOJOTHYECKUX (PAKTOPOB

Dkonoruueckue GpakTopsl OOBIYHO JEHCTBYIOT HE TTOOAWHOYKE, a
LEJbIM KOMIUIEKCOM. JeHCTBHE OJHOTr0 Kakoro-iubo (aktopa 3aBH-
CHUT OT ypoBHs Apyrux. CoueTaHue ¢ pa3HbIMU (PaKTOpaMH OKa3bIBAeT
3aMETHOE BIIHMSHUE Ha MPOsIBIEHUE ONTHMyMa B CBOWCTBAX OpraHU3-
Ma U Ha IpejiesiaX ux cymiecTBoBanus. JlelicTBrue onHoro (akropa He
3aMeHsieTcd JieiicTBueM apyroro. OHaKo MpH KOMILIEKCHOM BO3JEH-
CTBHH CPEJIbI 4aCTO UMEET MECTO «A(PPEKT 3aMeIIeHHsD», KOTOPBIH TPO-
SIBJISIETCS B CXOJICTBE PE3Yy/IbTaTOB BO3/I€HCTBUS pa3HbIX (hakTopoB. Tak,
CBET HE MOXKET OBITh 3aMEHEH M30BITKOM TeIlia WM OOWJIMEM YyTJie-
KHCJIOTO ra3a, Ho, IeUCTBYsI M3MEHEHUSIMU TeMIIEpaTypbl, MOXKHO MTPU-
OCTaHOBHTH (DOTOCHHTE3 y PACTEHUH MM aKTUBHOCTh Y KHUBOTHBIX U
TeM caMbIM co31aTh 3 dekT nuanayssl, Kak Mpyu KOPOTKOM JIHE, a Y-
JIMHUB aKTUBHBIN MEPHOJ, co3aaTh 3pQeKT JmuHHoro aHs. 1 B To xe
BpEMSI 3TO HE 3aMeIleHHe OJHOTO (aKTopa APYTuM, a MPOsIBIEHHE KO-
JMYECTBEHHBIX MOKa3aTee HKOIOrn4ecKuxX (PakTopoB. ITO SBIECHUE
IIMPOKO MCITOIB3YETCs B MIPAKTUKE PACTEHUEBOJCTBA U 300TEXHUH.

B koMIuIeKCHOM JecTBUU cpefibl (haKTOphl MO CBOEMY BO3JICH-
CTBHIO HEPABHOIIEHHBI JIJIsl OPraHn3MOB. X MOKHO Moapas3enuTs Ha
sedyuue (TaBHBIC) U (horosble (COMYyTCTBYIOLIUE, BTOPOCTEIICHHBIE).
Benymue ¢dakTopbl pa3auyHbl A1 pa3HBIX OPTaHU3MOB, €CIH JaKe
OHU KMBYT B OIHOM MecTe. B ponu Benymiero ¢gaxkropa Ha pazHbIX
JTanax >KU3HU OpraHu3Ma MOTYT BBICTYIIATh TO OJIHH, TO JPyTHE 3J1e-
MEHTHI cpelbl. Hampumep, B )KU3HU MHOTUX KYJIBTYPHBIX PACTEHHH,
TaKuX, KaK 3J1aKd, B TIEPHOJL TPOPACTaHUS BEAYIIMM (DaKTOPOM SIBIISI-
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€TCsl TeMIIepaTypa, B MEPHOJ] KOJOMICHNS M IIBETEHUSI — TIOYBEHHAs
BJIara, B MePHOJ] CO3PEBaHMsI — KOJINYECTBO MUTATEIBHBIX BELIECTB U
BII&XKHOCTh BO3Myxa. Poib Bemymiero ¢gaxkropa B pazHoe BpeMs roua
MOXXET MEHAThCA. Tak, B MpoOyXIeHUH aKTUBHOCTH Y NITULL (CHHUIIBI,
BOpPOOBH) B KOHIIE 3UMbI BEAYIIUM (PaKTOPOM SIBIISIETCS CBET U, B Yac-
THOCTH, JUTMHA CBETOBOTO JIHS, JIETOM K€ €ro JIeHCTBHE CTaHOBUTCS
PaBHO3HAYHBIM TEMIEpaTypHOMY (aKTopy.

Benymuii gakrop MoxeT ObITH HEOJMHAKOB y OIHHUX M TEX XKe
BUJIOB, XHMBYIIMX B Pa3HbIX (HU3HUKO-Teorpaguyeckux ycnobusix. Ha-
npyUMep, aKTHBHOCTh KOMapoB, MOIIIEK, MOKPEIIOB B TETLIBIX PaiioHax
OTIpeJIeIIIeTCs] KOMIUIEKCOM CBETOBOTO PEXKMMA, TOT/Ia KaK Ha ceBepe
— M3MEHEHUSIMU TEMITEPaTyphl.

[MonsiTre 0 Bemymumx (hakTopax Henb3si CMEIIUBATH C TOHITHEM
00 oepanuyusarowux Gaxmopax.

Daxkmop, ypoeeHb KOMopo2o 8 KayeCmeeHHOM Ul KOIUYECMBEH-
HOM OMHOWeHUuU (HedoCmamox Uy U306lmoK) OKa3bl8aemcst ONUKUM
K npeoenam 6bIHOCIUBOCU OAHHO20 OP2aHU3Md, HA3bIBAEMCs 02Pa-
Huyusarowum i aumumupytowjum. OrpaHIYUBAOIIEE IEHCTBHE
(axTopa OyaeT nposIBIATHCS U B TOM Cilydae, Koraa Apyrue pakTopsl
Cpe/ibl OMaronpHsTHBI WK JaKe ONTHMAJIbHBL. B ponu orpaHuvnBa-
I0IIero (pakTopa MOTYT BBICTYIIaTh KaK BEAyIHe, TaK U (OHOBBIE IKO-
Joruyeckue (HhakTopbl.

[ToHsATHE O JIUMHUTUPYIOIIUX
(hakropax ObuT0 BBeZieHO B 1840
rony xumukoMm 0. JInbuxom.
W3ydyas BIusiHME HA POCT pacTe-
HUI COZIEPKAHUSI Pa3IUUHbIX XHU-
MHYECKHX 3JIEMEHTOB B [10YBE, OH
chopmynupoBan npuHImI: «Be-
IIECTBOM, HAXOAAIIMMCS B MUHH-
MyMe, YIpaBJsieTcsl ypoKai U orl-
pezensieTcs BelIMYMHA U yCTOHYH-

BOCTb MOCJIETHETO BO BPEMEHMY. \ \\\§§\\ X
DTOT NPUHIIMIT U3BECTEH TI01 Ha- S
3BaHHEM 1pAGUIa UITH 3aKOHA MU-

Humyma Jlubuxa. B xauecTBe Ha-
IS AHOW MILTIOCTPAllMM 3aKoHa
MuHEMyMa JInbrxa gacto m300-
paxkaroT 00YKY, y KOTOpOi oOpa- 0. NMuéux

\\\\\\‘
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3yroIue OOKOBYHO TTOBEPXHOCTH JIOC-
KA UMEIOT Pa3HyIo BbICOTY (puc. 3.4).
JnnHa camMoi KOpOTKOW HOCKH
ONpeneNsseT yPOBEHb, 10 KOTOPOIro
MOYKHO HaITOJIHUTH 00uKy Bojoi. Crie-
JIOBaTeNIbHO, JAJIMHA 3TOW JTOCKH —
JTUMUTHPYIOIIUH (haKTOP AJIS KOTHYe-
CTBa BOJIbl, KOTOPYIO MO>KHO HAJIUTh B
00uky. [linHa Ipyrux JOCOK yKe He
UMeEeT 3HAYCHHUSI.
[Nosicuum 3akoH MuHMMYMa JInOu-
Xa Ha KOHKPETHBIX IpuMepax. B mouse
COJZIEPKATCsI BCE AJIEMEHTbI MUHEPAJIb-
HOT'O TIUTaHMUs1, HEOOXOIMMBIE IS TaH-
HOT'0 BHJIa PaCTEHHIA, KPOME OJTHOTO U3
PucyHok 3.4 — «Bouka HUX, HanpuMep, 6opa mim uHKa. Poct
Nu6uxa» pacTeHuil Ha Takoi ouse OyAeT Cuilb-
HO YTHETEH WJIH BOOOIIE HEBO3MOKEH.
Ecau MbI Teneps 100aBUM B IOUBY HYXKHOE KOJIMYECTBO Oopa (IIMHKa),
9TO MPUBENET K yBEIMUYeHHIO ypokas. Ho ecnu mbl OyneM BHOCHUTH
Tr00Ble Ipyrue XMMUYECKUe COeAMHEHUs (Hampumep, a3oT, ¢ocdop,
KaJuii) ¥ 1axe T00beMCsl TOTO, YTO BCE OHHU OYy/IyT COMEPMkAThCs B OIl-
THUMaJIbHBIX KOJIMUECTBAX, a 00p (IIMHK) OyAeT OTCYTCTBOBAaTh — 3TO HE
nact Hukakoro ¢ dexra. TouHo Tak ke, eciu KucnoTHocTh (pH) mouBsl
OTKJIOHSIETCSI OT ONTHMYyMa, HallpuMep, JJIsl 03UMON PKH, TO HUKAKHE
arpoTeXHUYECKUE MEPOITPUSATHS, KPOME CHUKAIOIIET0 KUCIOTHOCTh U3-
BECTKOBaHMS, HE TIOMOTYT CYILIECTBEHHO YBEJINYUTH YPOKAUHOCTH 3TON
KYJIBTYpbl Ha JaHHOM ToJie. 3aKoH MUHMMYMa JIlubuxa pacrnpocTpans-
eTcsa Ha Bce abnoThdeckue M OmoThyeckue (pakTopbl, BIMSAIOUINE Ha
OpraHusM. IT0 MOT'YT ObITh, HAIPUMEP, KOHKYPEHLIUSI CO CTOPOHBI IPY-
rOro BU/Ia, MPUCYTCTBUE XUIIHUKA WK napazuTa. CHopMyaIMpoBaHHBIN
3aKOH MPUMEHHM KaK K PaCTEHHSIM, TaK U )KUBOTHBIM.
JlumuTupyromuM (HakTopoM MOXKET ObITh HE TOJBKO HEJOCTATOK,
Ha YTO yKasbiBaj JIMOMX, HO ¥ M30BITOK TaKMX (haKTOPOB, KakK, HATIPH-
Mep, TeIo0, CBET U Boja. Kak yxxe Obl10 0TMEYEHO paHee, OpraHu3Mbl
XapaKTePU3YIOTCS YKOJIOTHIECKUM MHHUMYMOM U SKOJIOTUIECKAM MaK-
cUMyMOM. /Irana3oHbl MEXly 3STUMU JABYMS BETMYMHAMU PUHATO Ha-
3bIBaTh MPE/IeNIaMH YCTOMYMBOCTH, BEIHOCIUBOCTH WJTH TOJIEPAHTHOC-
tH. [Ipencrasnenyie 0 TMMUTUPYIOILEM GIUAHUU MAKCUMYMA HAPABHE C
muauMymoM BBesl B. Llendopa (1913), chopMynmpoBaBIvid «3akoH
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moneparnmuocmuy. [Tocae 1910 1. 0 «IKOJIOTHH TOJEPAHTHOCTHY OBLTH
NPOBEICHBI MHOTOYHCIICHHBIE UCCIIEIOBAHMS, O1aroiapst KOTOPbIM CTajIn
M3BECTHBI TIPENIEITbI CYIIECTBOBAHMS TSI MHOTUX PAaCTEHHW U JKHUBOT-
HBIX. TaKUM PUMEPOM SIBIISIETCSI BIMSIHUE 3arPs3HSIOLIEro atMocgep-
HBIW BO3/IyX BEIECTBA HA OPraHU3M uesoBeka (puc. 3.5).

>
>

OI'ITI/IMyM KN3HEHHOTO
COCTOAHMA

HeobpaTumble
N3MeHeHWs B
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KoHueHTpauusa BelyecTsa

PucyHok 3.5 — BnusiHne 3arpsAisHsitoLLero armoctepHbii BO3ayx

BellecTBa Ha opraHU3m YyernoBeka
C C ’nem— JfilemaribHble KOHUeHmpayuu moKcu4yHo20 seuwjecmsa; C c! —

nem ’ num nem

NUMUMUPYIOUiUe KOHUEeHmpayuu mOoKCUYHo20 eeuecmsa; C, —— onmumarbHas
KOHUeHmpauusi

Bennunna dakropa o6o3nauena cumboiom C (mepBas Oyksa Ja-
THUHCKOTO CJIOBAa «KOHLEHTpalus»). B npyrux ke ciydasx mpu mo-
CTYIUICHUH BEIIECTBA B OPraHW3M MOKHO TOBOPUTH HE O KOHIICHTpPA-
1M, a 0 03€ BeulecTna (pakTopa).

Ipu 3Hauenusx konuentpauu C _ u C’  denosek MOruOHET, HO
HeoOpaTHMble U3MEHEHUS B €r0 OpraHu3Me MPOU30MIYT NpU 3HAYM-
TeNbHO MeHblIMX 3HaYeHusx: C  u C ’MM . CnegoBaTenbHO, HCTHH-
HBI{ JMana3oH TOJEPAHTHOCTH ONPEAESeTCS UMEHHO MOCIEAHUMHU
3HaueHusiMU. OTcroa, UX HEOOXOAMMO IKCIIEPUMEHTAIBHO, B OIBI-
Tax Ha )KUBOTHBIX ONMPENENUTh U1 KayKA0T0 3arps3HAIOLIErO UM JIt0-
00ro BpeIHOTO XUMUYECKOTO COCMHEHUS U HE JIOMYCKATh MPEBBIIIE-
HUSL €r0 COJIEpKaHUs B KOHKPETHOM cpenie. B caHuTapHOM 0XpaHe Ok-
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Py Karolen cpepl BaXKHBI HE HUYKHHE MPEENBl yCTOWYHUBOCTH K BPE-
HBIM BELLECTBAM, a 8epXHUe npeodevl, TaK Kak 3arpsi3HEHUE OKPYKato-
EeN cpeabl — 3TO M €CTh MPEBBIIIEHNE YCTOMYUBOCTH OpraHU3MA.
CraBuTcs 331a4a UM yCIoBUE: (paKTHUECKas KOHLIEHTPALUs 3arpsi3-
Hsttorero Bemecrsa C paxr HE JIOJIKHA TIPEBBIIIATH C,,, nm

cC =>C

(bakr M

Taxum obpaszom, C’  OTHOBPEMEHHO SBJISETCS TIOPOTOBON KOH-
uenrpanueid C v MaKCHMAJIbHO nomyctumoid C Ju1st oprannsma ye-
noBeka. B CaHI/ITapHOI/I OXpaHe OKpYy>Karomien cpezu,l 1C /. IMEET CMBICII
npeodenvro donycmumoi konyenmpayuu v C (W l'IpOCTO ITAK). Len-
HOCTh KOHIETIUH JTUMUTHPYIOIUX (HAKTOPOB COCTOUT B TOM, YTO OHA
JIaeT SKOJIOTY OTHPAaBHYIO TOUKY MPH HCCIIEIOBAHUH CIOKHBIX CHUTYa-
mid. M3yyas KOHKpETHYIO CUTYAIIMIO, SKOJIOT MOJKET BBIICIUTH clla0ble
3BEHbs M C(OKYCHPOBATH BHUMAHUE HA TEX YCIOBUSAX CPEIbl, KOTOPbIE
C HauOOJNbIIEeH BEPOSITHOCTHIO MOTYT OKA3aThCsl KPUTHUECKUMH HITH
TUMUTHpPYROIUMA. Ecii 17151 opranm3Ma xapakTepeH IIMPOKUii Juamna-
30H BBIHOCIMBOCTH (yCTOWYMBOCTH, TOJIEPAHTHOCTH) K (PAKTOPY, OTIH-
YaoIIeMyCsi OTHOCHUTEIBHBIM TIOCTOSTHCTBOM, U TIPUCYTCTBYET B Cpejie
B YMEPEHHBIX KOJMYECTBAX, BPSJL JIU TaKOH (HaKTOp SIBISETCS TUMHUTH-
pytromM. HaoGopoT, eciii M3BECTHO, YTO TOT WJIM MHOM OpraHu3M 00-
JafaeT y3KUM JMana3oHOM TOJEPAHTHOCTH K KAKOMY-TO H3MEHUYHUBOMY
(axTopy, TO IMEHHO 3TOT (haKTOP ¥ 3aCITy’KHUBAET BHUMATEIBHOTO U3Y-
YeHHs, TaK KaK OH MOXKET OBbITh JIMMUTHPYIOIMM. Tak, comepxanue
KUCIIOpoZia B aTMOC(epe HACTOIBKO BEJMKO U OH CTOJb JOCTYICH, UYTO
PEIKO CITYKHUT JIMMUTHAPYIOLINAM (aKTOPOM JUTsl HA3€MHBIX OpPraHU3MOB,
3a UCKITIOUCHHUEM Tapa3uToB, OOUTATEIeH MOYB WM OOJBIIMX BBICOT.
HarpotuB, B Bozie KHCIOpOAa CPAaBHUTENBLHO Majlo, €ro CoaepKaHue
HEpEeJIKO 3HAUYMTENILHO BAPbUPYET, U BCIEACTBHE 3TOTO JUISl BOIHBIX Opra-
HU3MOB, B TIEPBYIO OYepellb )KUBOTHBIX, OH YaCTO CITY)KUT BOKHBIM JIH-
MuTHpyromumM (pakropom. [loaromy skonor-rugpodHosor Beceraa ume-
€T HaroToBe NMPHOOP IS OTPeIeNICHNsT KOJTMYECTBA KHCIOPOoa 1 U3Me-
psIeT coziepKaHKUe STOrO ra3a B XO/Ie U3y4eHHUs TF000H HE3HAKOMOM CH-
Tyaruu. DKOJIOTY XK€, U3ydaroieMy Ha3eMHbIE IKOCHCTEMBI, PEXKE TIPH-
XOZIUTCSl U3MEPATH COAEPIKAHKUE KUCIOpoa. B 1iesoM ke cMbIci aHau-
3a YCIIOBUI CpeJibl, HApUMEp, NPU OLIEHKE BO3/ICHCTBHUS YeIOBEeKa Ha
TPUPOIHYIO CPEy, JOCTUYB CIACAYIOIIHUX LIEJICH:
* myTeM HaOIIOICHMs, aHaIu3a U SKCIIEPUMEHTa OOHAPYKHUTh
«(YHKIIMOHATIBHO Ba)KHBIE» (DAaKTOPBI;

111



* ONIPEJICIINTD, KaK 3TH ()aKTOPhI BIHSAIOT HA 0COOCH, MOMYIISIHH,
cooOmectBa. Torna yaaercs IOBOJLHO TOYHO MPeIcKa3aTh pe3yabTar
HapyUIEHUW Cpeabl WM IUTAHUPYEMbBIX €€ U3MEHEHHUIA.

3alIaHI/IH K NPAKTUYC€CKHUM 3aHATUAM

3ananue 3.1. V3yunTs sKonormdeckre (pakTopsl ¥ MX pa3HOOOpasue.

Mamepuanvt u obopydosanue: 1. HarsAHBIE TOCOOHS (TAOIUIIBI,
CIaiJIbl U JIp.); 2. TUHEHKY; 3. IBETHBIE KapaHaiy; 4. padouast TeTpap.

Buvinonnenue 3adanus. 11onp3ysch yueOHBIMU HAIVISIAHBIMU TIOCO-
OUsIMH, OTIOPHO# cxeMoi (puc. 3.6.), CTYACHTBI HU3y4Yar0T YKOJIOTHIEC-
Kue (hakTopbl U UX pa3HOOOpasue.

OpraHu3m —HOCKUTENb U BbIPa3nTENb
OpraHU3MEeHHOro YPOBHA

B3aMMOCBA3b OPTAaHWM3MOB C OKPYHKAIOLLei
cpefoii Kak Heobxogumoe ycnoBue obmeHa
BELLecTs

JKonorndeckue GpakTopsl cpeabl
06WTaHWA OpraH M3MOB

PaznuyHble ocHoBaHKWA Knaccmbmxauww
IKONONHMYecKnX ¢8KTO|DOB

KomnieKcHo e BO3AeCTBNE 3KONOMMUECKMUX
dakTopoe Ha n0boM opraHnMam

PucyHok 3.6 — OnopHasi cxema K U3y4eHuro 3Konorm4yeckux cakro-
poB u ux pasHoobpasus (no T.A. KosnoBou, T.C. CyxoBsoWn,
B.U. CuBornasoBy, 1996)

Pe3ynbraThl oTpaxkaroT B paboyeid TeTpaiu.

3ananue 3.2. J[ath 001110 XapaKTEPUCTHUKY SKOJIOTUUECKUX (PaKTO-
POB B NIPUJIOKEHUH K YKa3aHHOMY 00bekTy (10 FO.A. Yeombuesy, 2004).

Mamepuanvt u 06opyoosanue: 1. HarnsiHbIe TOCOOUs (TaOIHIIBI,
ClIaiifibl, ayIuo-BUACOAINIapaTypa u JIp.); 2. TUHEWKH; 3. IBETHbHIE Ka-
panpamy; 4. paboyasi TeTpajb.

Buvinonnenue 3adanus. 11onb3ysch yueOHBIMU HAIVISIAHBIMU TIOCO-
Ousmu, Tabmuiei 3.3., CTYAEHTHI JA0T O0IIYI0 XapaKTEPUCTUKY KO-
JOrn4ecKux (pakTopoB M MX pazHooOpasue.

Pe3ynbraThl oTpakatoT B pabodei TeTpau.
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Ta6bnuua 3.3 — OGWan xapakTepucTMKa 3Kkonornyeckux hakTopoB B N pu-
NOXEHUU K 06 eKTy

dakrop

OObekT

BNaXHOCTb BO3ayxa
Temneparypa Bo3ayxa
COrHeYHbIN cBET

030H arMmocdepbl
nuTaTenbHble BELEeCTBa NOYBbI
3ByK paboTatoLlero gsurarens
paavoakTMBHOE M3nyveHve
3anax nosbiHK

0OCOT PO30BbI

pacTteHus kaptodens

HacekoMble

pacteHus

Ha3eMHbI € )XMBOTHbIE

pacteHue

nucuua

Yyernosek

HacekoMble, obuTaloLme B XunuLle
nwenuua

OXOTHUKU Kocynu

repbuumabl COpHble pacTeHUst
OXOTHUKU 32 BUBHAMM CMOHbI

pbiCb 3asiy

CcTazo KopoB pacTeHus kocTpela
rpeduxa nyensoi

3aganue 3.3. PackpbITh CMBICT 3aKOHOB MHUHMMYyMa JInOuxa u

makcumyma Ilendopna.

Mamepuanvt u 06opyoosanue: 1. HamIsIHBIE TOCOOUS (TAOIHIIBI,
CJIaiIbl, ayIuo-BUI€OAIIIapaTypa v 1Ip.); 2. TUHEWKH; 3. IBETHBIC Ka-

pannamu; 4. pabouast TeTpaib.

Boinonnenue 3a0anusi. 11omb3ysch y4eOHBIMU HATJISITHBIMU TTOCO-
OusIMHM, OIOPHOH cxemoil (puc. 3.7), CTYACHTBl PaCKPhIBAIOT CMBICI

MuorooBpazve Bo3a el CTEWIA YCIOBMIA CpEAbl Ha OpraHuamel

nobaoro enaa

OnpeaeneHHan BENWYMHA YCTOHUMBOCTH KAMAOM0 BMAA K BAMAHKUID
CamMblx Pa3NMYHbIX IKONOTMYECKNK G aKTopos

MNOHATHE «AMMUTUPYIOWErD GarTopan, OF paHWUKMBaKO LLee BO3AEHCTENE €10 Ha

o/ HW3HEAEATENBHOCTL OPraHuIma, —npasuno flubuxa
|

O M pyMeps! BEAWAHWA TUMWTH Py I0WKX GaKTOpoB

— 3aKOH TONEPAHT HOCT M, X3 PAKTE PU3YIOWK I ONpeaeneHHbIe Npeaens

BBIHOCAWMBOCTHM OPraHu3moB O AHOTO BMOA K KX 0mMmy ¢)DHTD|J\"’ cpeabl

MpauTudeckoe 3HaveH we 3akoHos Nlubuxa v Wendopaa gna
HUZHEABATENbHOCTH OPFraHW3MOB

PucyHok 3.7 — OnopHas cxema K U3y4eHuro U NpakTuyeckomy npume-

HeHuto 3akoHOoB Jlnbuxa u Wendoppa (no T.A. Kosnoson,

T.C. CyxoBomn, B.1. Cusorna3sony, 1996)
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3akoHOB MUHMMYMa JInbuxa m makcumyma Illendopna, mokaspBaroT
NPaKTUYECKOE 3HAYEHHE ITHX 3aKOHOB.
Pe3ynbraThl oTpakatoT B paboueil TeTpau.

3apanue 3.4. M3yunTh BIMSIHUE ONPEACIEHHBIX 3JEMEHTOB MU-
HepaJbHOTO TUTaHusl Ha pocT pactenuit (o KO.U. Kupumiony, 1995).

Mamepuanvl u obopydosanue: 1. TATPOBBIC CTEKISTHHBIC OAHKH;
2. OymMakHbIe 4eXJibl 1J1s1 0aHOK; 3. mmaratT; 4. JepeBsHHbIe TPOOKH;
5. Gropetku Ha 50 mut; 6. IPOPOCTKHM PACTEHUH; 7. KOHIICHTPHUPOBAH-
upie pactBopel KNO,; Ca(NO,),; KC1; NaCl; KH,PO,; NaH,PO,;
MgSO,- 7H,O, npuroToBieHHBIE C TAKAM PacyeToM, 4T00BI 5-10 M
TaKOro pacTBOpa COOTBETCTBOBAIM KOHLUEHTPALMU COJM B HOPMaJlb-
Hoi cMecu Xormanaa-CHainepca; 8. nasecku ¢ CaS0,-2H,0; 9. 0,5%-
HBII pacTBOp LUTpaTa WK TapTpara xenes3a; 10. pacTBopbl GOpHON
KUCIIOTHI U cyibdara mapranna; 11. mukpockonsr; 12. nuneiiku; 13.
UBETHBIC KapaHaamu; 14. paboyast TeTpajb.

Bsoonwvie noacnenusa. Vickmouenue J11000ro U3 Makpo- 1 MUKpO-
AJIEMEHTOB TPHUBOAUT K PACCTPOMCTBY CTPYKTYp M OOMEHa BEIECTB
pacTeHui, TOPMOKEHHIO UX POCTa U B MOCIEAYIOIIEM — K THOEH.
OnHako BUAMMBIC TIOBPEKACHUS TPOSBISIIOTCS HE Cpa3y M HE OIIHO-
BpeMeHHO. Hanbosnee ObICTpO CKa3bIBaETCs UCKIIIOUEHHE a30Ta U Kajlb-
IIUsI: TIEPBOTO M3-32 BBICOKOW MOTPEOHOCTH B HEM PACTYIIMX pacTe-
HUI{, BTOPOTrO — U3-32 HECIIOCOOHOCTH K HOBTOPHOMY HUCIIOJIb30BAHUIO
Wi peytuinzauuu. K HepeyTHnmm3upyeMbIM Wik TPYIHO PEyTUITH3H-
PYEMBIM MUHEPAIbHBIM 3JIEMEHTAM OTHOCSITCS MHOTHE MUKPOJIEMEH-
ThI, KpoMe Oopa, celeHa, MbIIIbsiKa. BHICOKOUW CTENEHbIO PeyTHIIN3a-
M OTIIMYAIOTCA a30T, hocdop, cepa, Kanuii, HAaTpUi, B MEHBILEH cTe-
neHu — Maraui. [1o3ToMy HeZOCTaTOK MepeyrclIEHHBIX AJIEMEHTOB
MPOSBJISICTCS B JUTUTEIBHBIX OMbITaxX (0ojiee ABYX HEIENb).

Buinonnenue 3adanus. TIpurotoBieHue MUTaTEIbLHBIX CMECEH.

ToToBsAT MONMHYIO TIUTATEIRHYIO CMECh 10 XornaHay-CHainepcy
Y [TUTaTEeNIbHBIE CMECH C UCKIIFOUEHUEM a30Ta, (hocdopa u kanus. [1pu
MCKJTIOYEHUH U3 TUTATEIILHOW CMECH JIFOOOTO AIIEMEHTa CBSA3aHHBIE C
HUM 3JIEMEHTBI BHOCST B SKBUBAJIEHTHBIX KOJIMYECTBAX B BUJE COJIEH,
HE COZIep KallluX UCKIIOYAEMBbI AJIIEMEHT.

JU1 IpUrOTOBJIEHUS] KOHLEHTPUPOBAHHBIX MaTOYHBIX PACTBOPOB
coJieH, BXoAIuX B cMech Xomntanaa-CHaiiiepca, COCTaBIsIOT pabo-
9re TaOIHIIbI, B KOTOPHIX YKa3bIBAIOT HEOOXOIMMOE KOJIUYECTBO CO-
Jeil Ha BeIOpaHHBIA 00beM pacTBopa. MaToyHyIO0 CMECh TOTOBAT U3
Toro pacuera, yto 10 mi pacTBOpa cosieid MaKpOd3JIEMEHTOB COOTBET-
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CTBYeT UX KonuuecTBy B 1 H. cmecu Xornanna-CHaiaepca (Ha 1 1 unu
1 xr cyOcTpara). MUKpO3ieMEHTBI BHOCAT 1O 2 MJT Ha | J1 mUTaTeNb-
Hoil cMmecH. (HeoOxoqumocTh BHECEHUSI MUKPO3JIEMEHTOB U UX BbI-
Oop ompezenseT Mpenojaanarens), Tadnuna 3.4.

Ta6nuua 3.4 — MNpuroToBneHne nuTaTeNibHOW cMecHu
no XornaHpa-CHanpgepcy

[ns npurotoBneHus 1 n cmecu
XornaHpa-CHawngepca gobasnsitoT
MaTO4YHOro pacTteopa, M
1 Hopma | 0,5 HopMblI | 0,2 HOpMblI

Mukpo3a nieMeHTbl (Ha 10 1)

Macca conu gnsa npuro-
Conb TOBMEHNS MaTO4HOIO
pacTBOpa, I

KNO3 510 10,0 5,0 2,0
Ca(NO3)2 10% pacTtBop 1,0771 8,2 4,1 1,6
MgS04x7H20 490 10,0 5,0 2,0
MukpoanemeHThl (Ha 2 n)
MnC2x2H20 0,35
H3BO3 0,55
ZnSOy4 0,05
CuSO0a4 0,05
MoO3 0,024 [OTOBAT B OTAEMNBbHbIX CKIsSIHKaX
FeSO4x7H0 4,0

Cwmechb 6e3 a3oTa. B coctaB cMecH a30T BXOOUT B BHUJIE COJIEH
Ca(NO,), u KNOs3. [lnist Toro, 4To6bl MOC/I€ NCKIKOYEHHUS €T0 U3 ITHTa-
TEJILHOTO PAaCTBOPA KOHIIEHTPAIMH KaJIHsl ¥ KaJIbIMsI COXPaHSITUCh Ha
npexunem yposne, KNO, samenswor na KCl, a Ca(NO,), na
CaSO,-2H,0.

Pacuer BBIMONHSIOT, MOJIB3YSICH JaHHBIMU TabnuIbl. Onpeneanm
KOJIMYECTBO Kaius, CBi3aHHOTO ¢ annoHoM NO,™ B comi KNO,. I'pamm-
mornekyna KNO, (101,11 r) coneprxur 39,10 r kanus, a 8 0,51 1 KNO,
€r0 HaXOIUTCS X T; COCTABIISIEM TPOTIOPITUIO

101,11 r-39,10r
051r—xr
oTcroza

o B%I0ST oo
101,11
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Onpenensiem, kakoe konuyecTBo KC1 HeoOXoanMo BHECTH B TH-
TaTEJILHYIO0 CMECh, YTOOBI COXPAaHUTh KOJIMYECTBO KaJIusl, SKBUBAJICH-
THOE ero conepxkannio B 0,51 r KNO,. I'pamm-monexyna KCI (74,60 r)
conepxut 39,10 r kanus, a 0,20 r kanus Haxoautcs B X T KC1.

74,6 T—-39,10r
xr—0,20r

OTCroIa

‘= 74,60x0,20 — 0381
39,10

OnpenernsieM KOIMYECTBO Kablys, cBs3anHoro B conu Ca(NO,),.
I'pamm-monexyna Ca(NO,), (164,10 r) conepxur 40,08 r kanbuus, a B
0,82 r Ca(NO,), ero HaXoaUTCs X I

164,10 r — 40,08 r
0,82r—xr

oTCrofa

‘= 0,82x40,08 —020T
164,10
OnpenenuM, ckoiibko HeoOxonnmMo BHectu CaSO ,2H.0, 4TOOBI
COXPaHHUTh KOJMUYECTBO KaJbIIHs, SKBUBAJICHTHOE €r0 COIEPIKaHHIO B
0,82 r Ca(NO,),. I'pamm-monekyna CaSO,-2H,0 (172,16 r) conepxut
40,08 r kanbuys, a B 0,20 r naxomures x r CaSO,-2H,O:

172,16 r — 40,08 v
xr—020r

OoTCroaa

‘= 172,16x0,20 ~0.86T
40,08

Cnenosarensno, smecto 0,82 r Ca(NO,), BHocar 0,86 r
CaSO,-2H,0.

Cwmecw 6e3 gpochopa. Coms KH, PO, 3amemarot cosbro KCI. Pac-
YEThI BBIMTOJHSIOT 110 MPUBEACHHOMY BBIIIIE 00pasILy:
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KH,PO; -K KClI-K

136,20 - 39,10 74,60 - 39,10
0,136 - x; X2 — 0,04
o 200136 o o 7460004 o
136,20 39,10

Wraxk, Bmecto 0,136 r KH,PO, 6epyr 0,07 r KCI.

Cwmecw 6e3 kanus. Coms KH,PO, 3amenstor NaH,PO,- H O, a cons
KNO, — NaNO,. B na4asie 1o u3BECTHbIM MPONOPLHUIM ONPEALTAIOT
conepxanue P B 0,136 r KH,PO,, a 3aTeM BBIYMCIIAIOT SKBUBAJIEHT-
Hoe 1o pocdopy xonmuuectso NaH,PO,- H O:

KH2PO4 -P NaH2P04XH20 -P
136,20 - 31,00 138,00 - 31,00
0,136-xr xr-0,031r
<= 31,00x0,136 0,031 1 <= 138,00%x0,031 01381
136,20 31,00

Crnenoarenbro, coma NaH, PO, na 1 1 cmecn 6epyT 0,138 1. Ana-
JIOTUYHO BBIYMCIISIEM HEOOXOANMOE SKBUBAJIEHTHOE 110 a30Ty KOJIU4e-
ctBo NaNO, Bmecto 0,51 r KNO,. 13 Tabnuipl H3BECTHO, YTO KOH-
uentpanus kamus B comu KNO, cocrasnser 0,005 r-mons/n. 3uas,
4T0 Macca rpamm-monekyibl NaNO, cocrasiser 85,00 r, HEe00X01u-
MOE KOJIMYECTBO 3Tol coiu, cocrapistomee 0,005 monb/n Na, Oyaer
paBHo:

85,00-5/1000 = 0,42 r

[Togo6HbBIM e 00pa3oM MOKHO MPOBOJUTH PACUETHI IPU UCKITIO-
YEHUHU APYTUX KaTUOHOB U aHUOHOB CMECH.

3aknaoka oneima u yuem pe3ynbmamos. B nuTpoByro 6aHKy HaH-
BaroT 700 MJT BOIOTIPOBOIHOM BOJIBI, TOOYEPEIHO BBOIAT Ty/a B BHIIE
pacTBOpoB Bee conu nurarenbHol cmecu (CaSO,-2H,O BHOCAT B 10-
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pomike). [Tocne mpubaBneHus oduepeTHOTO pacTBOpa CONEPKUMOE CO-
Cyla MOMEIIHMBAIOT CTEKISIHHOM nasnoukoid. [locie BHECeHUs Bcex Co-
Jel gomuBaroT Bogoi 10 otMeTku 850 wm 900 Mit. 3akpheIBatoT OaHKY
JIEPEBSIHHON MPOOKOH, cityKaieid omopoi st pacteHus (puc. 3.8).
BeicaxxnBaroT B OTBEpCTHS MPOOKH OAMHAKOBOE YHCIIO BHIPABHEHHBIX

PucyHok 3.8 — Cocyn Ansa BoAHbIX KynbTyp:
A — o6wun Bup cocypa; b — kpbiwka cocyaa

KopHu morpy»xaroT B pacTBOp, YPOBEHb KOTOPOTO JOJKEH OBITH
HIDKE POOKH, B 3aBUCUMOCTH OT JUTUHBI KOpHEH Ha 1 — 5 cM. 3akpsI-
BAIOT KOPHU OT CBETA M MPEIOXPaHSIOT PacTBOP OT Ieperpesa, Iuis
4ero o0opaunBaloT 0aHKy OyMa)KHBIM UEXJIOM WJIM MOMEIIAIOT €€ B
XOJIIOBBIN MEIOK (XKeTaTeIbHO YTOOBI BHYTPEHHSSI CTOPOHA €r0 ObLIa
YyepHasi, a HapyHas — Oeas); MPUKPEIUIAIOT YTUKETKY, Ha KOTOPOU
NPOCTBIM KapaHJamoM 0003HauvaroT GaxkyabTeT, HOMep Ipymmsl, da-
MUJIMIO M BapUAHT OIIbITA.

[TutarenbHbIe PaCTBOPHI €KEIHEBHO MPOIYBAIOT BO3IYXOM Yepe3
pacnbUIMTENN NPU MOMOIIM KOMIIPECcCopa MM Pe3WHOBOM TpyIId B
teuenue 15-20 mun. [1o Mepe yObUIM MUTATETHHOTO PacTBOpa 3a CYET
TPaHCIUPAIMU COCY/IbI JOIUBAIOT BOIOW 10 UCXOHOTO YpOBHs. [yiu-
TEJBHOCTH OMBITA YETHIPE HEIEIH.
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Pe3ynbrarhel ombiTa OTpaxkaroT B pabodeit terpaau mo ¢opme
(Tab6n.3.5).

Ta6bnuua 3.5 — Pa3Butune pacreHuin B 3aBUCUMOCTU OT COCTaBa
nuTaTeribHOM cMecu

Macca
= Hapg3em- Macca -
o o ooHel BHelwHnin
a|l 8| & How KOPHEN | Orhowe- BUA pac-
5| 2 yact Yucno M
s HMe Macchl TeHWA (OK-
fMura- | Q| 8| g r/cocy nansemron| YR B | oo cka m
TenbHas | S| g | © an none ape- | P
°l&] o yacTu K CTbEB,
cmeck | h| 5| 2 Macee HUS MUK- xapaKrep
25181315315 . pockona
SH I = - - I KOpHen MoBpeEX-
@ 3 o 8] o AeHuit)
MNonHasa
Bea N
bes P
Bes3K

3aganue 3.5. [lath olleHKy KauecTBa MUTHEBOM BOJBI MO MOKa3a-
teto xecTkocTH (1o H.A. Tony6kunoi, M.A. lanuno#, 2004).

Mamepuanvt u 0bopyodosanue: 1. nmaboparopHoe 000pyI0BaHUE;
2. peaKkTuBBI; 3. IMHEWKH; 4. LIBETHbIE KapaHIAIlH; 5. paboyasi TETpab.

Beoonvie nosicnenus. CornacHo 3axkony lO. Jlu6uxa (1840) mro-
0ol (hakTop OKpYsKaroIIeH cpeibl, BO3IECHCTRBYS HA OpPraHU3M YeioBe-
Ka, OKa3bIBACT ONTHMaJbHOE BO3ICHUCTBUE TOJIBKO B OIMPEICICHHOM
MHTEpBajie KOHUEHTpauui. i 310pOBbsl HACEJIEHMsI OIIACEH Kak Jie-
(GuIHT, TaKk ¥ U30BITOK TOTO MM MHOTO KOMITOHEHTA.

Hanpumep, kecTKOCTb MUTHEBOW BOJIbI 3a4acCTyIO SIBJISETCS JIM-
MUTHPYIOIIMM (PaKTOPOM OKPYKaIOIIEeH Cpebl, a 3aBUCHMOCTh dac-
TOTBI 0OJI€3HEH OT JKECTKOCTH BOABI MOBTOPSET KpHBYIO 3akoHa HO.
JInbuxa.

L]envio 3a0anus sensemcs:

1. OneHUTh Ka4eCTBO MUTHEBOM BOBI 10 MOKA3ATEIII0 JKECTKOCTH.

2. CpaBHUTb JKECTKOCTb BOJONPOBOIHOW BOJBI 10 M MOCJE HC-
M0JIb30BaHUsI MTUILEBOTO (PUIBTPA.

3. OnpenenuTsb KeCTKOCTh OyTUIAMPOBAHHON MUTHEBON BOJBI.

4. YCTaHOBHTH KECTKOCTb BOJIbI, U3 BEIOPAHHBIX CTYAEHTAMH HC-
TOYHHUKOB.
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5. CocTaBUTh CBOAHYIO TaOIHUILY PE3yJIbTaTOB U CIENIATh BBHIBO O
KauecTBe 00pa3LioB BOJbI, MOCTYMUBIIMX HA aHAJIM3.

Buinonnenue sadanus. Cornacao 'OCTy 0011yto ®KeCTKOCTb BOJIBI
OIPENENIAI0T METOIOM KOMILIEKCOHOMETPHUUECKOTO TUTPOBAHUS, OC-
HOBAaHHBIM Ha BBITECHEHHH IPUOXpOMa depHOro T W3 KOMIUIeKca C
MOHAaMU KajbliMsg U MarHusi 0ojiee CUIIbHBIM KOMILJIEKCOHOM — 3TH-
JeHaIuaMUHTeTpayKcycHol kucnotor (DTA).

Opuoxpom uepnwiti T (1) — npencTaBiseT coO0i a30KpacuTeb, 00-
TaJIAIONIMHA CONIPSDKEHHOM CUCTEMOM JIBOMHBIX CBSI3eH, oOecreunBaro-
Iei OKPacKy TaHHOTO coeqrHeHus (roy0oit ieet npu pH Gomnee 8). C
MOHAMH KaJbliMs U MarHus 3TO COEAMHEHHE 00pa3zyeT KOMIUIEKC po-
30BO-(pHOIETOBOTO TIBETA (2).

Omunenouamunmempaykcycras kucroma (DATA, Tpunon b) (3) —
HanOoJIee CHITbHBIN U3 N3BECTHBIX B HACTOSIIEE BPEMsI KOMITIIEKCOHOB.
KonnvecTBo MOHOB KabLMs U MarHusl, HAXOJSIIMXCS B CBSI3aHHOM CO-
CTOSTHUH, ONPENENAI0T TUTPOBAHUEM pacTBOpa KomIuiekca (2) pacTBo-
pom DMITA (3) uzBectHoi koHueHTpawn. [lockonbky D/ITA sBnsiercs
Ooree CHIIBHBIM KOMIUIEKCOHOM TI0 CPAaBHEHHUIO C )PUOXPOMOM YEPHBIM
T, To mocne Ui BBITECHAETCS U3 KOMIUIEKCA ¢ METAJUIAMH, U B TOUKE
SKBUBAJICHTHOCTH PO30Basi OKpacka KOMIUIEKca (2) ucuesaert, MosiBiIsi-
eTcs roiay00€e OKpalluBaHUE, COOTBETCTBYIOLLEE PACTBOPY CBOOOAHOIO
spuoxpoma yepHoro T (1). Kommnekc (4) GecriBeTHBIN.

IIpueomosnenue peaxmueos

[Tpurorosnenne ammuaqnoro 0ydepnoro pacrsopa, pH=11. 10t
XJIOPUCTOTO aMMOHHSI PACTBOPSIIOT B MEPHOU KoJIO€ B JUCTHILITHPO-
BaHHOW BoJie, 100aBis0T S0 M 25%-Horo pacTBopa aMmMHaka u J0-
BOIAT 10 S00 MJT IUCTUILTMPOBAHHOM BOJIOH. Bydep XpaHaT B TeMHO-
T€ B IUIOTHO 3aKpPbITOH KouOe.

[Tpurorosnenue 0,05 M pacTBopa STUICHANAMUHTETPAYKCYCHON KHC-
notel (TA). 9,31 r munarpueroii comu JJITA (tpusiona b) pactBopsitor
B MEPHOH KOJIOE B AMCTHILIMPOBAHHON Bonie U AoBoAAT 110 1 1. Ecim pa-
CTBOp MYTHBIH, €ro (GUIBTPYIOT. PacTBOp XpaHAT B XOJIONMILHUKE B IUIOT-
HO 3aKpbITON OaHKe; YCTOMYMB B TEYEHHE HECKOJIBKUX MECSIIEB.

[TpurotoBnenue spuoxpoma ueproro T. Pactuparor B dpapdopo-
Boil ctynke 0,5 r apuoxpoma uyepHoro T ¢ 50 r noBapeHHOU cou 10
PaBHOMEPHOTO pachpeaeNeHnus a30KpacuTesiss. PeakTHB XpaHsIT B TEM-
HOW TJIOTHO 3aKphIBAIOIIEHCS OaHKe.

Memoouxa onpedenenust

Ot6uparot 10 M uccreayeMoil TUTHEBOW BOJIBI B MIIOCKOIOHHYIO
KOHH4YECcKyIo Kooy Ha 100 mi, qo6asmnstoT 1-2 mut ammuagHoro 6yde-
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pa ¢ pH = 8 1 Ha KOHYMKe MIMAaTessi KPaCUTeNb SPUOXPOM YepHBIA T
JIO TIOTYYEHHs CBETJIO-PO30BOT0 OKpamuBaHusg U Tutpytotr 0,05 M
pacTBOpoM TpuiioHa b 10 mosiBienus romy6oro nseta pactsopa. JKec-
TKOCTb BOJIbl B MI-9KB/JI paCCUUTHIBAIOT 110 (opMyJIe:

0,05x1000V
JKecTKOCTD, MI-3KB/1T1 = o )

rne 0,05 — MmossipHOCTb TpuiioHa b;
V — o0beM TpuiioHa b, momeaiuit Ha TUTPOBAHKE, MIT,

1000 — ko3¢ duumeHT nepecyera B J;
10 — oO6wem TipoOBI BOABI, B3TOW Ha aHanmm3, Mi (puc. 3.9).

[Tonmy4deHHbIe pe3yabTaThl 3aMCHIBAIOT B pabovell TeTpaIu B Tal-
nuity 3.6.

Ta6nuua 3.6 — KayecrBo NMTbLEeBOW BOAbl NO NoKa3aTesiko XXeCTKOCTHU

XKecTkocTb, MT-3KB/N o)
’ eHka
HavnmeHoBaHue | Mecto oT6opa u
Ne KayecTBa
|'|p06b| |'|p06b| pemameH- no AaHHbIM
Tupyemas paboThbl BOAbI
M%SD

rae M — cpennee apupMeTHIECKOE;
SD — BenMuMHA CTaHJAPTHBIX OTKJIIOHEHHWH OT CpeIHEero Mokasaress onpe/e-

JSIFOT 110 hopmyIie:

SD=>An,

e D - abGcomoTHble 3HaYE€HUs OTKJIOHEHHI HUHANBUIyaJIbHBIX 3HAYCHUH OT CPEIHETO;
N — 9UCIIO0 NP0 (M3MEPEHHIA).
Bv1600b1 no oannomy 3a0anui0 00NHCHBL COOEPAHCAMb.!
OLIEHKY ECTKOCTH MUTHEBOW BOBI B OTHOLLICHUU BIMSHUS Ha

310pOBbLE YCIIOBCKA,
OLICHKY BJIMAHUA HUCIIOJIb30BaHUS IMUILECBLIX q)HJIprOB Ha 110-

Ka3aTcJib ) KECTKOCTHU BOJBI,
OLICHKY Ka4€CTBa 6YTI/IHI/IpOBaHHOﬁ MUTHEBOM BOJIBI MO TMOKa-

3aTCIII0 XKCCTKOCTHU,
OIICHKY KC€CTKOCTH BOAbI HCTOYHHKOB, PCK, IIPYAOB U T.II.
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PucyHok 3.9 — CxeMa xMMunyeckux npeBpalieHuin npu onpeaeneHum
obLeit )xeCTKOCTN BOA

KonTpoabHbie BOIPOCHI

1. Uto BKIIIOHAETCs B MOHSITHE €IUHCTBA OPTaHU3Ma U CpPeibl?
2. JlaiiTe omnpesieieHUE MOHATHIO «IKOJIOTHIYECKUH (HaKTOp».

3. [IpuBenuTe MPUMEPHI KIFOUEBBIX)» IKOJIOTHYECKUX (PaKTOPOB
B JKU3HH JIByX-TPE€X KMBBIX CYLIECTB.
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4. O0bscHUTE, KaK BIUSET Ha OPraHW3Mbl HAJMYUE WIN OTCYT-
cTBHE (paKTOpa, CTENIEHb €r0 MHTEHCUBHOCTH?

5. Ha30BUTE HECKONBKO BUIOB PACTEHUH, KOTOPBIE HA OIUH U TOT
*e (aKTop pearupyroT no-pazHomy.

6. [Touemy pericTBre 1r000T0 (haKTOpa MOKET MPUBECTH K HEOIa-
TONPUSATHBIM JJIsl OpraHU3Ma MOCIJIEACTBUSAM?

7. B uem oTiimume 3akoHOB Munumyma JInonxa u maxcumyma Llen-
dhopna?

8. Kakoe npaktrnyeckoe 3Ha4€HHE UMEET I SKOJIOra 3HaHUE 3a-
KOHOB MuHumyma JInbuxa n maxcumyma Wlendopna?

4. BAXHEVIIUE ABUOTUYECKHUE ®AKTOPBI U
AJAINTAIMN K HUM OPTAHU3MOB

Abuomuueckuii NN HEKUBOW KOMIIOHEHT CpeJIbl MOApa3ieisieT-
Csl Ha KIMMaTWYecKue, MouBeHHbIe (dnadudeckue), Tonorpaduuec-
kue u puzndeckue GakTophl, B TOM YHCIIE BO3ICHCTBHE BOIH, MOPC-
KUX TEYCHUH, OTHS U T. [I.

4.1. U3nyyenue: cBeT

Caer sBIsieTCs OMHUM W3 BaKHEHIINX aOMOTHUECKUX (DaKTOpPOB,
0C00eHHO /17151 HOTOCHUHTE3UPYIOUIHNX 3eNeHbIX pacTeHuid. CoslHIe nu3-
Jy4aeT B KOCMHYECKOE MPOCTPAHCTBO IPOMATHOE KOJIMUYECTBO IHEP-
ruu. Ha rpanuiie 3eMHo# aTMOc(hepbl ¢ KOCMOCOM paaualys COCTaB-
asiet ot 1,98 1o 2 xan/cm? muH. uian 136 MBT/ cm? («cosHeuHas mo-
cTosiHHas»). Kak BuaHo Ha pucynke 4.1, 42% Bceil nagaromeit paau-
aruu (33%+9%) oTpakaeTcst arMmocdepoi B KOCMUYECKOE MPOCTPaH-
cTBO, 15% mnornomaercs Tosmel atMocdepbl U UAET HA €€ Harpena-
HUE U TOJIbKO 43% nocTUraeT 3eMHOM MOBEPXHOCTH. DTa J10JIsl paju-
alMK COCTOUT U3 mpsamoil paouayuu (27%) — MOUTH NapaieIbHbIX
Jayde, uaymux HernocpeacTseHHo oT CoiHIa U HECyIUX HauboIb-
IIYI0 SHEPTETUYECKYIO HArpy3KYy, U paccesnnou (maddy3Hon) padu-
ayuu (16%) — nydelt, mocTynarmux K 3emiie co Bcex Touek Heboc-
BOJIa, PACCESTHHBIX MOJIEKYJIaMHU ra30B BO3/lyXa, KareJIbKaMH BOISHBIX
MapoB, KPUCTAIIIMKAMHU JIbJ1a, YaCTUIIAMHU MBIIH, @ TaKXKe OTPaKeH-
HBIX BHHU3 OT 001akoB. OOIIyI0 CyMMy TIPSIMOM U paccessHHOW pajra-
LMY Ha3bIBAIOT CYMMAPHOU paliallien.

Cer 11 OPraHU3MOB CITY>KHUT, C OTHOM CTOPOHBI, TIEPBUYHBIM HC-
TOYHHUKOM 3HEPruM, 03 KOTOPOro HEBO3MOXKHA JKU3HB, a C IPYTOM CTO-
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POHBI, TIPSIMOE BO3JICHCTBHE CBETA HA
NPOTOIJIa3My CMEPTENBHO JUlsl opra- 9%
HI3Ma. Takum 006pazoM, MHOTHE MOp-
(ponornyeckue M NMOBEIEHUECKHE Xa-
PaKTEPUCTUKH CBSI3aHBI C PEHICHUEM
9TOM Mpo0IIeMbl. DBOMIOIMS OUoche-
pbI B 11e710M ObLiIa HaNpaBlieHa IJ1aB-
HBIM 00pa30M Ha “‘yKpoIlleHHe” TOCTy-
TAIOIIET0 COTHEYHOTO U3y YeHUs], HC-
TOJIb30BAHKE €TO MOJIE3HBIX COCTaBIIS-
IOIIMX 1 OcNabieHre BpeIHbIX UM Ha
3anmTy oT HUX. Cle10BaTeNnpHo, cBet rerrossen
— 3TO HE TOJBKO KM3HEHHO BasKHBbIH,

HO Y JIMMUTHPYIOIIHHN (hakTop, KaK Ha / Henapens
MHHUMAJIBHOM, TaK U MaKCUMaJIbHOM v /
ypoBHsiX. C 3TOM TOYKM 3pEHUs] HU 16+27=43%
O/lMH K3 (PAKTOPOB TaK HE MHTEPECEH NN K NH
JUTSE DKoJlorvH, Kak cBet! Cpenu col- Moznowetive
HEYHOU SHEPruu, MPOHUKAIOMIENH B ot
arMocdepy 3eMiIH, Ha BUAUMBIN CBET
npuxoautcs okoio 50% sHeprum, oc-
TanbHble 50% COCTaBIISIOT TETJIOBBIE
UH(ppaKpacHbIe JTy4u U okono 1% —
yasTpaduoneToBble Tyun (puc. 4.2). B AHEBHOE BpeMs

Buaumbie nyun («coHEUHbBIN (no T. K. Topiiwnno#, 1979)
CBET») COCTOSAT U3 Jy4el pa3HOM OK-
pacKu ¥ UMEIOT pa3HyIo JJIMHY BOJH (Tabdm. 4.1).

B xu3HM OpraHM3MOB Ba)KHbI HE TOJbKO BUJIUMBIE JTY4YH, HO U
JpyTUE BHUIIBI TYYUCTON SHEPTUH, JOCTUTAIONINE 3eMHON TTOBEPXHOC-
TH: ynbTpaduonaeToBble, HHPpPAKpACHBIE JTYUH, IEKTPOMArHUTHBIE
(0coOeHHO pPaTMOBOJIHBI) U HEKOTOPBIE APYTHE U3TyUCHHUS.

Tak, yasrpaduonetoBsie qyun ¢ aauHoi 0,25-0,30 MKM crioco0-
CTBYIOT 00pa30BaHMIO BUTAaMMHA /| B dKMBOTHBIX OpraHU3Max, pH JJIH-
He BonHbI 0,326 MKM B KOXe 4YeloBeKa 00pa3yeTcs 3aIlWTHBIA MHT-
MEHT, a nyuu ¢ JuuHod BomHbl 0,38-0,40 MkMm oOmajnator OoJbiieit
(hOTOCHMHTETHYECKOW aKTHBHOCTBIO. JTH JIyYd B YMEPEHHBIX 033X
CTUMYJIMPYIOT POCT U Pa3MHOKEHHE KJIETOK, CIOCOOCTBYIOT CUHTE3Y
BBICOKOAKTUBHBIX OMOJIOTMYECKUX COCAMHEHWH, TOBHIMIAs B pacTe-
HUSIX COJIepyKaHWe BUTAMUHOB, aHTUOMOTHKOB, YBEJIMUYMBAIOT YCTOM-
YUBOCTb K OOJIE3HSM.

du
edw20
oeullioneduiO

15%
Moanowerue
ammoceepoli

OmpaxeHue

Nanyqenue

R L
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PucyHok 4.1 — BanaHc
COJIHeYHOW paguaumm
Ha 3eMHOI NOBEPXHOCTU
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JVoHoCmeEpHLIM Cnow

MarHurHoe none 3eMnu’

PucyHok 4.2 — ®akTopbl KOCMUYECKOro BO3A4eMNCTBUSA Ha 3emito

Tabnuua 4.1 — CneKkTp CONHEYHOro cBeTa

Jlyun | [OnuHa BonHbI B MUKpoMeTpax (MKM)
YnbTpadguoneToBble 0,06-0,39
dunoneTtoBble 0,39-0,45
CuHune 0,45-0,48
[onyGble 0,48-0,50
3eneHble 0,50-0,56
Xentble 0,56-0,58
OpaHxeBble 0,58-0,62
KpacHble 0,62-0,78
MHdpakpacHble 0,78 - 0o 4 mm

WndpakpacHoe uznyyeHre BOCIPUHUMAETCS BCEMU OpraHu3Ma-
MU, HalpruMep, BO3ICHCTBYSI Ha TETUIOBBIE IICHTPHI HEPBHON CUCTEMBI
KMBOTHBIX OPTaHU3MOB, OCYILIECTBIISIET TEM CaMBIM Y HUX PETYIISIHIO
OKHCITUTEIIHHBIX TIPOIIECCOB M ABUTATEIbHBIE PEAKIIMH KaK B CTOPOHY
NPENNOYNTAEMBIX TEMIIEPATYp, TaK U B HAIPABJICHUH OT HUX.

Ocoboe 3HaYeHHe B JKU3HU BCEX OPraHU3MOB MMEET BUIAMMBIi
cBeT. C yyacTHeM CBeTa y pacTeHUWH M KMBOTHBIX NMPOTEKAIOT BaX-
Helmue mpouecchl: (OTOCHHTE3, TpaHCIHpaIys, GOTOTEPUOIN3M,
JIBUKEHHE, 3pEHUE Y )KUBOTHBIX, POUKeE mporecchl (Tadm. 4.2).
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Ta6bnuua 4.2 — BaxHenwme npouecchl, NpoTeKaloLlme y pacTeHun n
XUBOTHBIX C y4acTuem cBeTa

®omocuHmes. B cpeaHem 1-5% nagatowlero Ha pacTeHus cBeTa UCnonb3yeTcst
ans doTocuHTe3a. POTOCUHTES — UCTOUHWK SHEPTUUN AN BCEW OCTanbHOM
NULEBON LIENW.

TpaHcnupayusi. MNpumepHo 75% nagatoLen Ha pacTeHNs COMHEYHON pagnauum
pacxogyeTcs Ha ucnapeHve Boabl U TakuMm 06pa3oM yCcunuBaeT TpaHcnmpaumio.
®omonepuodusm. BaxeH ANsi CUHXPOHU3ALMN XU3HEOEATENBHOCTA U
noBeAeHUs1 PACTEHUI U XKUBOTHbIX (0COBEHHO PasMHOXEHUS) C BpeMeHamu
ropa.

[suxerue. dotonepnoansm n OTOHACTUN Y PACTEHNI BaXHbI A5 TOFO, YTOObI
obecneynTb pacTeHNIO 4OCTATOYHYH OCBELLEHHOCTb. POTOTAKCUC Y XKUBOTHbBIX U
OHOKINETOYHbIX PacTeHU He0BXoaAMM AN HaXOXAEHUS NOAXOASILLEro
MecToobuTaHus.

3peHue y xueomHbix. OgHa 13 rmaBHbIX CEHCOPHbIX PYHKLMIA.

lMpoyue npouecckl. CuHTe3 BUTaMuHa [l y yenoseka. AnutensHoe Bo3gencTame
ynbTparoneToBbIX Ny4ei MOXeT Bbi3blBaTb NOBPEXAEHNE TKaHEW, 0COBEHHO Y
XUBOTHBbIX. BipaboTanuch 3almTHblE NPUCNOCOBNEHNs — NUrMeHTaumu,
noBeeHYecKk1e peakuumn nsberaHusi n T.4.

Ha cBety npoucxoaut oopa3oBanue X10poduiia u 0CyIiecTBIIs-
eTcs BaKHemii B Onocdepe npouecc porocunreza. @oTocuHTE3H-
pylomasi IesiTeIbHOCTh 3€JIEHBIX PACTeHUH 00ecreYnBaeT IUIaHeTy
OpPraHMYeCKUM BEIIECTBOM M aKKyMYJMPOBAHHOW B HEM COJHEYHOU
9HEPrueii — MCTOUYHUKOM BO3HHUKHOBEHHUS U (DAKTOPOM pa3sBUTHS
*u3HU Ha 3emie. OcHOBHas peakiys (POTOCHHTE3a MOXKET OBITh 3a-
nHcaHa CIeIyIomuM 00pa3om:

N
n CO, + 2n HX + comHeyHas sHeprust M + n(CH,O) + %
| WA JIPYTHE <

X+ H,X
TIMT'MCHTEIL T T

rae H, X - «1onop» anexrponos; H - Bonopox; X - KMCJI0poa, cepa Wik Apyrue
BOCCTAHOBHTENH (HanpuMep, cylbhOoOaKTEpUH UCTIOIb3YIOT B Ka4eCTBE
Boccranopurens H,S, npyrue sxe Bubl 6akTepuii — OpraHuyecKyro cyo-
CTaHLIUIO, @ OOJIBLUIMHCTBO 3€JIEHBIX PACTEHHUH, OCYIIECTBIISIOIUX XI0POPHII-
JTBHYIO aCCUMUJISIIIMIO, — KUCIIOPOT).

Ha cpe3e nucra moj Mukpockornom (puc. 4.3) BUAHO, KaK [0 Mepe
MOCTYTIJICHUSI BOJII TOHKHE HAPYKHBIE CTEHKH KJIETOK pacTATHBAIOT-
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csl M TAHYT 3a co00ii OoJiee ToICThIe BHYTpEeHHHE. B 3TO BpeMs ycTb-
WI1a OTKPBIBAIOTCS: M3 JIMCTA BBIIENISAETCS KUCIOPOJ, a MOCTYNaeT B
HETO YITIEKHUCIIBIN Tas3.

Cpenu Bcex Jiyueil COIIHEUHOTO CBETa OOBIYHO BBLACISIOT JIyYH,
KOTOPBIC TaK UJIM NHAYEC OKAa3bIBAlOT BJIMAHUEC HAa PACTUTEJIIbHBIC Opra-

BEPXHWNA 3NMANEPMUC

YCTbUUE
PucyHok 4.3 — Cpe3 nucTta nog MUKPOCKONOM

HU3MBI, 0COOEHHO Ha IpoLecc POTOCUHTE3A, YCKOPSIS UITH 3aMe s
€ro NMpoTeKaHue. DTH Y4 MPUHATO HA3bIBATh (U3NOIOTUIECKH aK-
TUBHOM paguanueii (cokpamenHo ®AP). HaubGonee akTHBHBIMU Cpe-
11 OAP seisitores oparkeBo-kpacHbie (0,65-0,68 MkM), cuHe-(ro-
netossie (0,40-0,50 mxm) u Onuzkue yasrpaduoneronsie (0,38- 0,40
MKM ). MeHbI11e TorsiomaroTes xento-3enensie (0,50-0,58 MxMm) my4au
¥ NPaKTUYEeCKU He moriouarTcs uHdppakpacHslie. JIump nanexkue
UH(paKpacHbIe MPUHUMAIOT YYaCTHE B TETNIOOOMEHE pacTEeHUH, OKa-
3bIBasi HEKOTOPOE IOJIOKUTEIHHOE BO3/IEHCTBHE, OCOOCHHO B MecC-
Tax ¢ HU3KUMH TeMIepaTypaMH.

HHTeHCHBHOCTH (DOTOCHHTE3a HECKOJIBKO BapbUPYET C U3MEHe-
HHEM JUIMHBI BOJHBI CBeTa. B Ha3eMHBIX cpeiax >KU3HU KayeCTBEH-
HBIE XapaKTePUCTUKN COJTHEYHOTO CBETa HE HACTOJIBKO M3MEHUMBHI,
4TOOBI 3TO CUIBHO BIMAJIO HA HHTEHCUBHOCTD (DOTOCUHTE3a, ITPH MPO-
XOXKICHUH K€ CBETa Yepe3 BOAY KpacHasl U CHHSSA OOJIaCTH CHEKTpa
OT(HUIBTPOBBIBAIOTCS, U MOTYYAIOIIUICS 3€JIEHOBATHIN CBET CJ1ado T10-
romaercs xaopopmmiom. OHAKO KUBYIHE B MOPE KpacHbIE BOJIO-
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pociii (Rhodophyta) nMeroT 10MoNHATEIBHBIE TATMEHTHI ((PUKOIPHT-
PHHBI), KOTOpBIE MO3BOJISIIOT UM UCIIONIB30BaTh 3TY SHEPTHUIO U JKUTh
Ha OoubIIel TTyOHMHE, YeM 3eJIeHbIE BOIOPOCIIH.

Jlyun pa3HO¥ OKpacKH pa3uyatoTcst >)kKUBOTHBIMU. Hanprmep, 6abou-
KU TIPH MTOCEIIEHUH [IBETKOB PACTEHUH TPEANIOYUTAIOT KPACHBIE WITH JKeJl-
ThIe, IBYKPBUIbIE HACEKOMBIE BEIOMpatOT Oerble U romyOble. [Tuerst mposis-
JISFOT TIOBBILIEHHYIO aKTUBHOCTD K YKEJTO-3€JI€HbIM, CUHE-(DHOJIETOBBIM U
(hHONETOBBIM JTydaM, HE PearupyroT Ha KpacHbIH, BOCIIPUHMMAS €70 KaK
TeMHoTy. [ pemyune 3men BuasAT nHppaKpacHyro 4acTh criekrpa. Jis de-
JIOBEKa 00J1acTh BUIAUMBIX Jy4el — OT (DPHOJIETOBBIX JI0 TEMHOKPACHBIX.

Kaxxnoe mecroobuTanme XxapakTepusyeTcst Onpeie/ieHHbIM CBETOBBIM
PEKHUMOM, COOTHOIIIEHHEM WHTEHCUBHOCTH (CHITBI), KOJTMYECTBA M Kade-
CTBa CBETA.

Hnmencusnocmov Vil cuna céema, U3MEPSAETCsl KOJNYECTBOM JDKOY-
JIei, MPUXOMSIIMXCS Ha | CM? TOPU30HTABHON TIOBEPXHOCTH B MUHYTY.
Jnst IpsIMBIX COJTHEYHBIX JTy4el ATOT TIOKa3aTeNb MPAKTUIECKH HE U3Me-
HSETCS B 3aBUCHMOCTH OT reorpadudeckoi mmpoThl. CyIIecTBEHHOE Ke
Ha HEro BIMSHHME OKa3bIBAIOT 0COOEHHOCTH penbeda. Tak, Ha FOXKHBIX
CKJIOHaX MHTEHCHBHOCTb CBETA BCET/a OOJIbIIIE, YeM Ha CEBEPHBIX.

Konuuecmeso ceéema, onpenenseMoe CyMMapHOW paauanuei, ot
MOJTIOCOB K DKBATOpy yBennuuBaetcs (puc. 4.4).

PucyHok 4.4 — CymmapHas conHe4vHasa paguaums
lMpumeyvarue: - 90 JluHUU pasHbIX 8efUYUH CyMMapHOU ConHeYyHoU paduayuu; 8
20pHbIX palioHax eefiuduHa cyMmapHoU conHe4YHol paduayuu He orpederieHa—
U30/IUHUST 1TOKa3aHa npepblsucmodll.
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Jl1s ompenieneHusi CBETOBOTO PeKUMa HEOOXOAMMO YUUTHIBATH U
KOJIMYECTBO OTPAKaEMOro cBeTa — aibbedo. OHO BbIpaXkaeTcs B MPo-
[EHTaX OT OOIIel pajualyy W 3aBUCHT OT yIJa MaJCHUs Jyded u
CBOMCTB OTpakarolel moBepxHocTH (Tabmn.4.3).

Tabnuua 4.3 — BennunHbl anbbeno Ans pasniMiHbIX TeppUTOpPUN

Tepputopus | Anbbeno, %
3emMns B Lenom 28
BonbLon ropoa, netom 10-30
BonbLon ropoa, aumoi 20-50
BnaxHbIn Tponuyeckmin nec 14
MacTbuwe 20
MycTbiHg 30
CHer, nep, 70-90
BogHas noBepxHOCTb 6-30

Hanpumep, cher orpaxkaer 85% cosiHeuHOM 3Hepruu, anb0eno
3€JIEHBIX JIUCThEB KileHa cocTaBisieT 10%, a 0OCEeHHUX MOKENTEBIINX
— 28%.

[To oTHOIIEHHIO K CBETY Pa3ivyaroT CIEIYIOLIHE IKOJOrHIeCKUe
TPYTITIBI PACTEHUIA: CBETOBBIE (CBETOIIOOBI ), TEHEBBIE (TEHETFO0RI) U Te-
HeBbIHOCIIUBBIE. Ceemosbie 6udbl (TemMopHUTHI) OOMTAIOT HA OTKPBITHIX
MeCTax C XOpOIIEH OCBEIIEHHOCTHIO, B JIECHOW 30HE BCTPEYAIOTCS PEI-
k0. OOBIYHO OHHM 00pa3yIOT pa3pexEeHHbIA M HEBBICOKHHA PaCTUTENb-
HBII TIOKPOB, YTOOBI HE 3aTEHATH APYT Apyra. CBET OKa3bIBACT BIUSHUE
Ha pocT pacTeHuil. Tak, pocT IBYXJIETHUX QyOOB B 3aBUCHMOCTH OT
OTHOCHTEJIHHOM OCBEIIIEHHOCTH B JIETHUM NIEPUOJ TIOKa3aH Ha puc. 4.5,A.

ITpu cBeToBOM n0BOIBLCTBUM 110 13,5% mpeobnagaetr CTUMYIUPY-
foliee AelicTBue cBeta (kpuBas 1), mpu OosblIeM OCBEIIEHUH (KpH-
Bas 2) — yrHetaromee. JIuctes Ranunculus ficaria (puc. 4.5,b) pasz-
BUBAIOT MEHBUIYIO MOBEPXHOCTb MPH OOJIBIIEM OCBEIIECHUH.

Tenesvie pacmenus (CUAOPHUTHI) HE BBIHOCIT CHITBHOTO OCBEIIICHHS,
JKuBYT B MOCTOSIHHOM TE€HM MO MOJIOTOM Jieca. DTO IIaBHBIM 00pazoM
necHble Tpasbl. [Ipy pe3koM OCBeIeHNH, HaprMep, Ha BRIPYOKaxX, OHU
HPOSIBJISIIOT SIBHBIE MPU3HAKM YTHETEHHUS M 4acTO MOruOaroT.

Tenesvinocnusvie pacmenus (PpaKyTbTaTUBHBIE TETUO(UTHI) KH-
BYT IPH XOPOIIEM OCBELIEHNH, HO JIETKO NEPEHOCAT HE3HAUYMTEIbHOE
3areHeHue. ITo OOJILITMHCTBO PACTeHHMI JiecoB. Pacronoxkenue uc-
TOBBIX IUIACTMHOK B MPOCTPAHCTBE 3HAYMTEIBHO BapbUPYET B yCIIO-
BUSIX M30BITKA M HEIOCTATKA CBETA. TaK, JINCThs TeTHMO(PUTOB HEPEIKO
«YBEPTHIBAIOTCS», KOTBOPAUYUBAIOTCS» OT U30BITOYHOTO CBETA, a Y Te-
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PucyHok 4.5 — Moauduumpyrollee aeicTBUE OCBELLEHHOCTU Ha
pocT u MmopdoreHe3 pacteHun (no B. Jlapxepy, 1978)
A — pocm dsyxriemHux 0y6oe Quercus robus 8 3agucumMocmu om OmMHOCUMersib-

HoU oceeweHHocmu fiemom; b — passumue nucmees y Ranunculus ficaria e 3asu-
cumocmu om oceeuweHHocmu.
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HEBBIHOCIMBBIX PACTEHHUH, PACTYIINX MPH 0CIA0JICHHOM OCBEIICHHUH,
HA00OPOT, JTUCThS HAIIPABJICHBI TAKUM 00pa30M, YTOOBI MOJTyYUTh MaK-
CHMaJTbHOE KOJMYECTBO Taaloield pajnuai. IT0 0COOEHHO XOpo-
110 3aMETHO B Jiecy. [Ipy HaTMYMu B TYCTOM I0JIOTE APEBOCTOS MPO-
CBETOB M «OKOH» JINCThSI PACTCHUN HIKHUX SIPYCOB OPUEHTHUPOBAHBI
110 HAIPABJICHHUIO K 3TOMY JOMOJHUTEIIBHOMY MCTOYHHUKY CBeTa. 3a-
TEHEHHUE OJIHUX JINCTHEB JPYTMMH YMEHBIIAETCS M3-3a UX Pacroio-
JKEHHsI B BUJIE «JTUCTOBOM Mo3aukm» (puc. 4.6).

PucyHok 4.6 — JluctopacnonoxeHue y nogpocTta nunbl MeJIKONIUCT-
HOM B pa3HbIX YCNOBUAX OCBelleHus (BUA, cBepxy)

(no T. K. NopbiwmHon, 1979)
lNMpumeyaHue. A — rod nonozom neca, b — Ha omkpbimom mecme

Menkue JIMCThsI pacroiararoTcs MeXIy KpynmHeIMU. Takast Mo3a-
MKa XapaKTepHa Kak Ui JPEBECHOM, TaK U TPaBTHUCTON PaCTUTEIb-
HOCTH CHJIHO 3aT€HEHHBIX JIECOB.

Onrtuueckuii anmapar reaMopUTOB Pa3BUT JIyUlle, YEM y CIHO-
¢uToB, MeeT 00MbIIYI0 (POTOAKTUBHYIO MOBEPXHOCTD U MPUCTIOCO0-
JIeH K OoJiee MoJTHOMY MOITIOIIEHHIO cBeTa. Ha cyXyro mMaccy B THCTh-
SIX TeIMO(UTOB MPUXOAUTCS MEHBIIIE XJIOPOPHILIA, OTHAKO B HUX 00JIb-
e COMEPKHUTCS MUTMEHTOB | MATMEHTHON CHCTEMBI M XJIOpOQHIUIa
IL,,. CooTHOmIEHHE XMOpOdHILIA & K XTOPODHILTY b IPUMEPHO PABHO
5:1. Orcrona — BbICOKasi (POTOCHHTETHYECKAsI CIIOCOOHOCTh TEIHO-
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¢uToB. MHTEHCUBHOCTH (DOTOCHHTE3a JOCTUTAET MaKCUMyMa IPH
MOJTHOM COJIHEYHOM OcBeleHuu (puc. 4.7).
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PucyHok 4.7 — KpuBble ¢puToCMHTE3a CBETOBbLIX U TEHEBbIX
pacteHun (no B. Nlapxepy, 1978)

VY 0co06o¥ Tpymmbl pacTeHU — TrenuoPHUTOB, Y KOTOPBIX (PHKCa-
s CO, uzet mytem C-4-1uKapOOHOBBIX KMCIIOT, CBETOBOE HACHILIE-
HUE (OTOCHMHTE3a HE JOCTUTAETCS Ja)ke MPU CaMOM CHIBLHOM OCBe-
MIEHHOCTH. DTO PacTEeHUs U3 3aCyLUTUBBIX oOsacTei (IyCThIHb, ca-
BaHH), IpUHaAJeKalue K 13 cemelicTBaM IIBETKOBBIX PAaCTEHUH, Ha-
NpUMeEp, MATIUKOBBIE, OCOKOBBIE, aMapaHTOBBIE, MapeBbIe, TBO3INY-
Hble U p. OHU cOCOOHBI K BTOPUYHOM (DUKCAIMU U PEYTUIIN3ALUU
CO,, 0cBOOOXKNAIOIIErOCs TPU CBETOBOM JIbIXAaHUH, © MOTYT (OTO-
CUHTE3MPOBaTh MPH BBICOKUX TEMIEpaTypax U MPU 3aKPBITHIX YCTbH-
ax, 9T0 HEPEIKO HAOMI0MaeTCsl B JKAPKUE YaChl JTHSI.

O06b1uHO C-4-pacTeHust OTIMYAOTCS BBICOKOM MPOAYKTUBHOCTBIO,
0COOEHHO KYKypy3a M cCaxapHbIid TPOCTHHK.

WHTeHcuBHOCTD cBETa, Majarolliero Ha aBTOTPOQHbIN spyc, yi-
paBIIsiET BCEH SKOCHCTEMOM, BIIMsAS HAa TIEPBUYHYIO Mpoaykiuo. Kak
y Ha3eMHbIX, TaK U Y BOIHBIX PACTEHUH HHTEHCUBHOCTb (DOTOCHHTE3A
CBSI3aHa C MHTEHCHBHOCTBIO CBETA JIMHEWHOW 3aBUCUMOCTBIO JI0 OII-
TUMAJIbHOTO YPOBHSI CBETOBOI'O HACBIIIEHUS, 32 KOTOPHIM BO MHOTHX
cllydasix cielyeT CHHUKEHHE HHTEeHCUBHOCTH (DOTOCHHTE3A JaxKe MpPU
BBICOKMX WHTEHCUBHOCTSIX MPSIMOTO COJTHEYHOTO CBeTa. TakuM o0Opa-
30M, 37I€Ch BCTYNAeT B IeiiCTBUE KOMITEHCalMs (aKTOPOB: OTJEIbHBIE
pacTeHHs W 1eJIbie COOOIIEeCTBA MPUCTIOCAONIMBAIOTCS K Pa3HBIM HH-
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TEHCUBHOCTSIM CBETA, CTAHOBSCH «aJAlTUPOBAHHBIMHU K TEHW» WIIH
«aJanTUPOBAHHBIMU K MPSMOMY COJIHEUHOMY CBETY).

VHTEHCHBHOCTH OCBEIICHHS BIMSET HA aKTUBHOCTh JKUBOTHBIX,
orpesesisis CPear HUX BUbI, BEAYLIHE CYMEPEUHbIH, HOUYHOM U AHEB-
HOH 00pa3 sxu3HU. OpUeHTaIs Ha CBET OCYIIECTBIISETCS B pe3y/IbTa-
Te «omomakcucosy: MONOKUTENBHOTO (MEPEMEILEHUE B CTOPOHY
HanOOoJIbIIeH OCBELIEHHOCTH ) U OTPULIATENILHOTO (MIEPEMEIIIEHUE B CTO-
POHY HaMMEHbIIIEH OCBelleHHOCTH). Tak, B CyMepKH JieTatoT 6abo4-
K1 Opa)KHUKa, OXOTUTCS €X. Malickue XpyIiy HaYMHAIOT JIETAaTh TOJIbKO
B 21-22 yaca 1 3aKaHYMBAIOT JIET [TOCJIE OTYHOUYH, KOMAphl e AKTHB-
HBI ¢ Beuepa 10 yrpa. Hounoit oOpa3 xku3Hu Beaer Kynuua. becurym-
HO, 00ceyst OIHO AEPEBO 3a IPYTUM, OTHICKMBAET OHA THe3/1a OeNoK
Y HanajJaeT Ha CISIIUX 3BEPhKOB.

OcBellleHre BbI3BIBAECT Y PACTEHUM POCTOBBIE JBUXKEHUS, KOTO-
pble TPOSIBISIOTCS B TOM, YTO M3-3a HEPABHOMEPHOIO pocTa cTels
WIN KOPHsI IPOUCXOANUT UX UCKPUBJICHUE. DTO SIBJICHUE HOCUT Ha3Ba-
Hue ghomomponusma (puc. 4.8).

PucyHok 4.8 — ®oToTponun3m (cBeTnblie CTperiku — HanpaBreHue

cseTa), no Noll (A), Libbert (B)
A. lMonoxumernbHbil ghomomponu3dm ocu rnobeza (2urnokomurisi), ompuya-mesnbHbil
gomomponnuam 3apodbilueso20 KOPHS, MonepeyHsIli gpomomponuam fiucmses rnpo-
pocmka eopyuybl. b. [MonepeyHoe cMeweHuUe ayKcuHa (Y4epHble cmperku), U Haqu-
Harowjeecsi 8cried 3a HUM UCKPUBTIEHUE KOIeonmurisi 08ca.
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OmHOCTOpPOHHEE OCBEIICHNE CMEIIAET B 3aTEHEHHYIO CTOPOHY TO-
TOK POCTOBOTO TOPMOHA ayKCHHA, HANPABJICHHOT0, KaK MPaBUJIIO, CTPO-
ro Bau3. OOeTHEHHE ayKCHHOM OCBEIIIEHHON CTOPOHBI MO0era mpuBo-
JIUT K TOPMOXKEHHIO POCTa, a 000TallleHue ayKCMHOM 3aT€HEHHOM CTO-
POHBI — K CTUMYJISIIMU POCTA, YTO M MPUBOIUT K UCKPUBJICHUIO.

Jwxenue 3emiin BOKpyr CoOIHIIA BBI3BIBAET 3aKOHOMEPHBIE M3Me-
HEHUs JUTMHBI THS U HOYM 1O ce30HaM roia. Ce30HHasi pUTMHYHOCTD B
JKU3HEAEATETIHHOCTH OPTaHU3MOB ONPEJIENISIETCS. B TIEPBYIO OYEpe/ib CO-
KpallEHUEM CBETOBOM YAaCTH CYTOK OCEHbIO M YBEJIMUYEHHEM BecHoil. B
JEHUCTBUSIX OPraHU3MOB BBIPAOOTATUCH OCOOBIE MEXaHNU3MBI, pearupyro-
1IMe Ha POJOIDKUTEIILHOCTD JHS. Tak, orpeielieHHbIC MTHIIBI U MIICKO-
MUTAIOIINE MTOCETSIFOTCS B BHICOKHMX IMHUPOTAX C JUTHHHBIM TIOJISIPHBIM
nHeM. OceHblo, TIPH COKpAIIEHUH JIHS, OHM MUTPUPYIOT Ha foT. JletoM B
TYHIIPE CKAIUIUBACTCS OOJBIIIOE KOJTMYECTBO KUBOTHBIX U, HECMOTPS Ha
0O0IIy 0 CypOBOCTh KJIMMAaTa, OHU MPU OOHMJIMK CBETa YCIEBAIOT 3aKOH-
YUTh pa3MHO)KeHHe. OTHAKO B TYHJIPY MPAKTUIECKH HE MPOHUKAIOT HOY-
HbI€ XUIIHUKH. 32 KOPOTKYIO JIETHIOK) HOYb OHW HE MOTYT MPOKOPMHUTH
HU ce0s1, HA IIOTOMCTBO.

YMeHbllIeHHe CBETOBOTO JIHS B KOHIIE JIeTa BEJIET K MPEKPaIleHHIO
pocTta, CTUMYJIUPYET OTIOKEHHE 3a-
MACHBIX MMUTATENbHBIX BEIIECTB Opra-
HU3MOB, BBI3bIBACT Y JKUBOTHBIX OCE-
HBIO JINHBKY, OTIPEIEIISIET CPOKH TPYTI-
MMPOBaHUS B CTau, MUTpaluu (puc.
4.9), mepexon B COCTOSHUE TIOKOS W
CIISIYKH. YBETMYCHHUE JTTUHBI CBETOBO-
rO JIHSI CTUMYJIAPYET MOJIOBYI0 (hyH-
KIHIO Y MTHUIl, MICKOMUTAIONIHNX, OTI-
pelensieT CPOKHU LIBETEHUSI paCTCHUI
(onbxa, MaTh-U-Mayexa u ap.).

Pacrenus, pazButue KOTOPBIX
HOPMAJIbHO MPOMCXOJUT MPH JJIMH-

nTiu (8 %) B 3aBucumoct  HOM AUHE, HA3BIBAIOT ONUHHOOHEBHbI-
OT LINPOTLI MECTHOCTH mu (puc. 4.10). Oto pacTeHus Haumx
(no H. ®. Peiimepcy, 1990)  CCBEPHBIX 30H H CpeaHeii monock
A — Tumanckas mynopa, 5 — (poXb, TIIEHUIIA, JTYTOBBIE 3JaKH,
Mockoeckas o6nacmsb, B — Typ- KileBep, huanku u ap.). pyrue pac-
KmeHUcmaH. 1 — nepenemHbie  TEHUS HOPMAJILHO Pa3BUBAIOTCS MPH
MMUUbI, 2 — 0CEOMbIe U KO4YI0-  cokparieHHOM CBETOBOM JIHE. VX Ha-

wue nmuupl.
3BIBAIOT KOPOMKOOHesHbIMY. K HUM

PucyHok 4.9 — KonuuectBo
MUrpupyrowmx (nepenert-
HbIX), OCeAsbIX U KOYYHOLMX
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PucyHok 4.10 — 3aBucumocTb Beretauum ropumubl ot

YCIOBUI OCBeLUEHUSA
lpumeyarue. Passumue pacmeHusi d5liuHHO20 OHS1 8 YCrI08USIX C8EMO8020 OHS pas-
HoU OnumenbHocmu. Crieea — npu ONUHHOM OHe; cripasa — Mpu KOPOMKOM.

OTHOCSTCSI BBIXOJIIIBI M3 FOXKHBIX PaiOHOB (Ipedrxa, Mpoco, MoJCOI-
HEYHUK, acTphl U JIp.), puc. 4.11.

JlokazaHa criocOOHOCTh NTHII K HaBUTAIUK. [Ipy qampHUX mepe-
JIeTax OHU C TOPA3UTEIBHOW TOYHOCTBHIO BHIOMPAIOT HaIpaBicHUE

135



PucyHok 4.11 — 3aBMCMMOCTb Beretauum npoca ot yCrnoBuii OCBeLLeHNs
lMpumeyvaHue. Passumue pacmeHull KOpomKo20 OHSI 8 yCIl08USIX C8EMO08020 OHS
pasHoli dnumenibHocmu. Criega — rpu OnUHHOM OHe; cripasa — rpU KOPOMKOM.

noJieTa, MpeoojeBasi HHOTJa MHOTHE ThICSIUM KUJIOMETPOB OT THE3-
JTIOBHH J10 MECT 3UMOBOK (pHcC. 4.12), opuenTtpysch 1o ConHIty 1 3Be3-
Jam, T. €. aCMpPOHOMUYECKUM UCTOUYHUKAM CBETA.

JlHeM NTHIbl yYUTHIBAIOT HE TOJNBKO mnosiokeHue ColHIa, HO U
CMEILIEHUE €ro B CBSI3U C HMIMPOTOW MECTHOCTH U BPEMEHEM CYTOK.

PucyHok 4.12 — maBHenwwmne Nyt NPONeTHbIX NyTen NTUL
(no H. ®. Penimepcy, 1990)
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OnpITHl B MJIAHETAPUM MOKA3aJIM, YTO OPUEHTALMS MTHIl B KJIETKaX
MEHsIeTCs PU U3MEHEHUH KapTHHbI 3B€3THOr0 He0a B COOTBETCTBUU
C HampaBJeHHEM IperoiaraemMoro nepesnera. Hapuranuonnas crno-
COOHOCTb NTUL] BPOXK/ICHHAS U CO3/1aHa €CTECTBEHHBIM OTOOPOM B IPO-
Hecce JUIMTEIbHOW 3BONIIOIMH, KaK CUCTEMa UHCTUHKTOB.

CrnocoOHOCTb K OpUEHTALIMU CBOMCTBEHHA U JPYTUM KUBOTHBIM.
Tak, muenbl, HalIEAIINE HEKTap, MepeialoT APYrUM HHPOPMAIHIO O
TOM, KyJ1a JIETETh 3a B3ATKOM. OpUEHTHPOM CITyKHT nojoxeHue Coi-
Hua. [Tuena-pazBenuniia, OTKpbIBLIAsE HCTOUHUK KOpMa, BO3BPALLAsICh
B yJIei, HAUMHAET Ha COTaX TaHell, OMUCHIBas (PUTYpY B BUIE BOCEMEP-
KU, C HAKJIOHOM TOIIEPEYHON OCH IO OTHOLIEHHIO K BEPTUKAJIU. YTOJ
HAaKJIOHa COOTBETCTBYET YUy MeXAy HampasieHusiMu Ha CouHile u
Ha UCTOYHUK KopMa (puc. 4.13). Yron HakjIoHa BOCBMEPKH MOCTENEH-
HO CMEIIAaeTcsi B COOTBETCTBUM C ABrkeHreM CoHia mo Hely, XOTs
M4esIbl B TEMHOM YJIb€ M HE BUIAT €TO.

PucyHok 4.13 — «Bunsiowumin» TaHey nyen (no B. E. Kunatkoy, 1991)

[Tpu o6navHO# MOTO/IE TMTUENBI OPHEHTHPYIOTCS HA TOJSIPU30BaH-
HBII CBET cBOOOJHOrO yuacTka Heba. [ockocTh noisipuzanuu cBera
3aBUCHUT OT nonoxkeHust ConHua. OnpesieleHHOe CUTHAIBHOE 3Haue-
HUE B KU3HU )KUBOTHBIX UMEET OUONIOMUHECY eHYsl, WITH CIOCOOHOCTD
KMUBOTHBIX OPTaHU3MOB CBETUTHCS B PE3YJIbTAaTe OKHCICHHUS CI0XKHBIX
OpPraHMYeCKHX COEITUHEHUH (IIOUU(EPHHOB) C y4acTHEM OEIKOBBIX
KaTann3aTopoB (mouudepas), Kak MpaBuUiio, B OTBET Ha Pa3IpaKeHUs,
MOCTYTAIOIUE U3 BHELIHEH cpefibl (puc. 4.14).
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PucyHok 4.14 — CeTtALWMeCcs KUBOTHbIE
1 — medy3a; 2 — pbiba-OpakoH, Harnadarowasi Ha C8emsLUXCA aHYyoycos; 3 — any-
60K0BOOHbIU Kanbmap, 4 — aryb0K080OHasi Kpesemka, 3auuuyasich, ebibpacbisaem
ceemsiwjeecs obrako; 5 — 251y60K0800HbIL yOUTbULUK, NPUMaHUsarowull xepmay.

CBeToBbI€ CUTHAJIbI, UCITYCKAEMbIE JKHBOTHBIMHU, 3a4aCTyIO CITy-
JKat ISt IPUBJICYSHHsI 0COOeH MTPOTUBOIIOIOKHOTO T10J1a, TPUMaHHU-
BaHUS JO0OBIYM, OTIYTUBAHUS XUIIHUKOB, JIUIsl ODUEHTALIMH B CTae U
T.71. (pBIOBI, TOJIOBOHOTHE MOJUTIOCKH, )KYKHA CEMEHCTBA CBETIISIKOB U
ap.). CnenoBaTenbHO, paCTEHUSIM CBET HEOOXOAMM B MEPBYIO Oue-
penb s OCyIIeCTBICHUs (POTOCHHTE3a — Ba)KHEHIIETo IMpolecca
B OMocdepe Mo HAKOIJIEHUIO SHEPIrUU U CO3JaHUI0 OPraHUYECKOro
BemiecTBa. J{Jis )KUBOTHBIX OH UMEET, ITIaBHBIM 00pa3zoM, nHpopma-
LUOHHOE 3HAYCHHE.

4.2. Temnepartypa

Tennosoii pesxcum — BasKHEHIIee YCIOBUE CYIIECTBOBAHUS KH-
BBIX OPraHU3MOB, TaK KaK Bce (PU3NOJIOTMUYECKUE MPOLIECChl B HUX BO3-
MO>KHBI TIPU OTIPENIETCHHBIX YCIOBUIX. [ JTaBHBIM MCTOUHUKOM TETLIa
SIBJIIETCS CONMHEUHOE u3nydenue (puc. 4.15).
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TemnepaTypa Bo3ayxa

BbICOKO Haj 3emMnen
_13°C ConHue

6000°C

Tennoeoe nany4eHue
13 atmocchepsl

;
Mpamoe conHeyHoe KoHBeKkUus l

nanyvyeHwe

- Mcna EHWne
 Oraneriios

TennoBoe uanyyeHwe

Tennoeoce
nanyyeHuve

PucyHok 4.15 — Pa3nuyHbie nyTM Nony4yeHusi XMBOTHbIM TEMNyoBOMn
3Heprum us cpeabl U ee NoTepb B YMEPEHHO TEMJIbIX YCIOBUAX

ConHeuHas pasuanys NpeBpaIlaeTcs B 3K30T€HHbIN, HaXOASAIHUNCS
BHE OpraHu3Ma, UCTOYHHUK TETJIa BO BCEX CIyyasX, KOIrjia OHa Majaer
Ha OpraHu3M U UM nomoiaercs. Cuia u xapakrep BO3I€HCTBUS COI-
HEYHOTO M3JIyYeHHsI 3aBUCAT OT reorpauueckoro MmooKEeHUs U sB-
JSIFOTCS. BXKHBIMHU (DaKTOPaMH, OMPEICIISIONUMEI KIMMAaT PETHOHA.
Knumar sxe onpenenser Hanuuue U oOUIME BUIOB PACTEHUN U KH-
BOTHBIX B IAaHHOW MECTHOCTH. /{para3oH CylecTByOmnxX Bo Beenen-
HOU TemmepaTyp paBeH ThicsiuaM rpaaycoB (Tadm. 4.4).

[To cpaBHEHWIO C HUMH TIPEIEITbI, B KOTOPHIX MOXKET CYIIECTBO-
BaTh KU3Hb, 04eHb Y3KH — 0koJ10 300°C, ot — 200°C no +100°C. Ha
camoM jiesie OOJBIIMHCTBO BUIOB M OOJIbIIIAst YaCTh aKTUBHBIX (pH3H-

Tabnuua 4.4 — CocTtaB aTMocdepbl M TeMnepaTypa Ha niaHeTax

CopaepxaHue raios Mapc Berepa 3emns 6e3 3emns
B aTmMocdepe, % XU3HU

[Byokuck yrnepoga 95 98 98 0,03

AsoT 2,7 1,9 1,9 78

Kucnopoa 0,13 cnegpl cnegpbl 21

Temneparypa, °C -55 457 290+50 15
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OJIOTMUYECKHX ITPOLIECCOB MMPUYPOUEHBI K O0JIee y3KOMY INana3oHy TeM-
neparyp (tabm. 4.5).

Ta6bnuua 4.5 — TeMnepaTypHbIi AMana3oH aKTMBHOM XXWU3HU Ha 3emne, °C

Cpepfa xun3Hu I Makcumym MuHuMym Amnnutyga
Cywa 55 -70 125
Mopsi 35,6 -3,3 38,9
[MpecHble Boab! 93 0 93

Kak npaBuio, 3To Temmeparypsl, Ipyd KOTOPHIX BO3MOXKHO HOp-
MaJIbHOE CTpoeHHe U PyHKIMoHUpoBaHue 6emnkoB, — ot 0°C no +50°C.
OpHako CyliecTBYIOT OpraHu3Mbl, 00JIa1alolIue CrelnaaTu3upoBaH-
HBIMU (DEPMEHTHBIMU CUCTEMAMH, YTO 00ECIIEYMBAET UM BO3MOKHOCTh
AKTMBHOI'O CYHIECTBOBAHHS MPHU TeMIepaType Teia, BBIXOASIIEH 3a
yKa3aHHBIE MPEEIIb.

TeMriepaTypHbIi (akTOp XapaKTEepPH3YeTCsl SIPKO BHIPAKEHHBIMH
KaK CE30HHBIMHU, TaK M CYTOYHBIMHU KolieOanusMu. B psne paiioHoB
3emin 3TO JieHcTBUE (PaKTOpa UMEET BAXKHOE CHTHAIBHOE 3HAUCHHUE B
PETYISIIIUU CPOKOB aKTUBHOCTH OPraHU3MOB, 00E€CTIEYEHUH WX CYyTOU-
HOTO ¥ CE30HHOTO PEKHUMA SKH3HHU.

[Tpu xapakTeprucTHKe TEMIIEPATYPHOTO (PaKTOpa O4eHb BaYKHO yUH-
TBIBaTh €r0 KpaiiHWe MOKa3aTeNH, MPOJIOKUTEIHOCTD UX JIEHCTBUS,
MOBTOPSIEMOCTh. BhIXojsiiiye 3a npeaenbl BBIHOCIUBOCTH OpraHU3-
MOB M3MEHEHHS TEMIIEPaTypbl B MECTaX OOWUTAHUS MPUBOJSAT K Mac-
COBO MX THOEIH.

3HaueHue TeMIIepaTyphl 3aKII0YAETCS U B TOM, UTO OHA U3MEHSIET
CKOPOCTh MPOTEKaHUs (PU3HUKO-XUMHUUECCKUX KICTOYHBIX MPOIIECCOB U
9TO OTpaXkaeTcs Ha JKU3HENIEATEIbHOCTH OPraHnu3Ma B 11eJIoM. Temrie-
parypa BIUseT Ha aHaTOMO-MOP(HOJIOTHIeCKUE 0COOCHHOCTH OPTraHmu3-
MOB, X0J] (PM3MOJIOTMUECKUX MPOIIECCOB, UX POCT, Pa3BUTHE, MTOBEJIC-
HUE ¥ BO MHOTHX CITy4asiX onpeseliser reorpaduieckoe pacnpocTpa-
HEHHUE PACTEHUH W KUBOTHBIX.

[To oTHOIIEHMIO K TeMIIepaType, Kak K 3KOJIOTHYECKOMY (aKTopy,
BCE OPraHU3MbI MOJIPA3/ICISIOTCS Ha JABE TPYIIIBI: XOJI0A0TI00UBBIE U
TEIIOII0O0UBEIE.

Xonooonobusvle opeanuszmvl WA Kpuoghuivl, CIOCOOHBI KHUTH B
YCJIOBUSIX CPABHUTEIIBHO HU3KUX TEMIIEPATyp U HE BBIHOCAT BBICO-
kux. Kpnoduiasl MOTyT COXpaHsATh aKkTHBHOCTH TIPH TEMITEpaType Kie-
TOK 10 -8, -10°C, Koria >KUKOCTH UX Tesla HaXOAATCS B MEPEOXIIaK-
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JEHHOM cocTosiHuu. Kpuoduimus xapakTepHa JJis MpecTaBUTEIeH
pa3HBIX TPYII, HAPUMEP, JJIs OaKTepHid, rpuOOB, MOJUTFOCKOB, HJIe-
HUCTOHOTHUX, YepBer u Jip. Kproduibl HacelsIroT XOJIO0AHbIE U yMe-
PEHHBIE 30HBI. X0JIOJJOCTOMKOCTh PACTCHUI BEChbMa pa3iyHa U 3aBH-
CHUT OT YCJIOBUH, B KOTOPLIX OHH 00uTatoT (puc. 4.16).

Tponuku

1 |
CyGmponutu Nl

In.

]
Obnacmu ¢ maekot sumotl "“"“||||||||II||..._
Obnacmu ¢ cyposoll 3umoll

pa vt orr gy bov v o devaa ber sl v e by raad sl

0 5 10 15 20 25 30 35 f°C

PucyHok 4.16 — YyBCTBUTENbLHOCTb K XONoAy OpeBeCHbIX pacTeHUn

M3 pasnuyHbIX KnumaTtu4veckux obnacren (no B. Jlapxepy, 1978)
MpvmevaHue: nokasaHa cmeneHb 08pex0eHuUs1 8 aKkcriepumeHme: 1 — Hadaro rno-
gpexdeHus, 2 u 3 — aubenb 50 u 100% ak3emmnnsapos. BepxHull Kpal mnomnockl co-
omeemcmeyem Haubonee yyscmeumenbHOMy 8udy, HWXHUU Kpall — HaumeHee
4yyscmeumesibHoMy.

Tax, mpeBecHbIe U KyCTapHUKOBBIE TIOPOJIbI SIKYyTHH HE BBIMEP3at0T
npu -70°C, B AHTapKTH/IE TIPU TAKOH e TeMIepaType OOUTAtOT JIUIIai-
HHKH, OT/IENTbHBIE BUIbI BOJOPOCIIEH, HOTOXBOCTKH, MUHIBUHBI. B nabo-
PaTOPHBIX HKCIEPUMEHTAX CEMEHa, CIIOPHI U MbUIbIA PACTEHHH, KOJIOB-
paTKH, HEMaTo/Ibl, IIUCTHI MPOCTEUILINX MOCIE 00€3BOKHUBAHUS TIEPEHO-
CSIT TEMITepaTyphbl ONM3KHE K a0COMIOTHOMY HYITO, 10 -271,16°C, B03-
Bpalllasich MOCIE 3TOr0 K aKTUBHOMW >ku3HU. [IprocTaHOBKa BCEX KH3-
HEHHBIX MPOLIECCOB OpraHM3Ma Has3bIBaeTcsi anabuosom. V3 coctosHums
aHa0K03a JKMBbIE OPraHU3Mbl BO3BPAIIAIOTCS K HOPMAIbHOW JKH3HH TIPU
YCIIOBHH, €CJIM He OblTa HapyIeHa CTPYKTYpa MaKpOMOJIEKYIT B UX KJIET-
Kax.

Y mennonobusvix nnu mepmoghunos, Ku3HENEATEILHOCTD MPH-
ypoueHa K YCJIOBHSIM JIOBOJILHO BBICOKUX Temmepatyp (Tadin. 4.6).

DTO NPEeuMyIIECTBEHHO 00UTATENN KAPKUX, TPOMHMUECKUX paiio-
HOB 3emiin. Cpei MHOTOYMCIEHHBIX OECIIO3BOHOYHBIX (HACEKOMBIE,
nayKkooOpasHbie, MOJUTIOCKH, YEPBH), XOJIOIHO- U TEIUIOKPOBHBIX MO-
3BOHOYHBIX MMEETCSI MHOTO BHJIOB, OOMTAIONINX HUCKIIOYUTEIBHO B
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Ta6bnuua 4.6 — NMpumepbl BUAOB, 06nagaoWmMx pasfnuYHON YyCTOMYMBOCTLIO
K Temnepartype

CTeHoTepMHble Tennontobusble CTeHoTepMHbIe xonogontobneble
Pauok Thermosbaena mirabilis xxuBeT HoOroxBocTku, JONTOHOXKN aKTUBHbI
npu Temnepartype +45 - +48°C u npv Temnepatype Huxke 0°C n BNNoTb
nornbaet, ecnv Temnepatypa nagaetr  go-10°C
Huxe +30°C [IBYKpbIrble aKTUBHbI NP,1
Hacekomble-akTonapasnThbl Temnepartype mexgy +5un +10°C B
MeKonUTaoLWMX U NTUL, 3aBUCAT OT COMHeYHble Yacbl gHS.

TeMneparypbl Teéna X1MBOTHbIX OTu BMAbI OYEHb YYBCTBUTENbHbI K

NOBbILLEHMWIO TEMMEpaTyphbI
XKunBoTHble — obutaTtenu 6onbLumx
rnyobuH cnocobHbI NEPEHOCUTL
Temnepartypbl, 6nmskue k 0°C

Tponukax. Hacrosmmmu TepMouiaMu SBISTFOTCS PACTEHHS )KapKUX
TpONUYECKUX palloHOB. OHU HE NMEPEHOCIT HU3KUX TEMIIEPaTyp U He-
penko THOHYT yxe mpu 0°C, X0Ts PU3MUECKOTO 3aMOPAKUBAHUS MX
TKaHel u He nporcxoauT. [IpuurHamu rudenn oObIYHO SIBIISIOTCS Ha-
pyueHre oOMeHa BEUIeCTB, MOAaBIeHHE (U3MOIOTHIECKUX MpOoLeC-
COB, MPUBOSIIMX K 00pa30BaHUIO B PACTEHUAX HE CBOMNCTBEHHBIX UM
MPOAYKTOB, B TOM YHCJIE€ U BPEIHBIX, BbI3bIBAIOIIMX OTpaBieHue. Ha
pucyHke 4.17 nokazaHa peakiys pacTeHHs Ha XOJI0JJ0BOE pa3/ipakeHueE.

MHWHYTbI

PucyHok 4.17 — Peakuusi pacTeHUsi Ha Xosflo4oBoe pasapaxeHune —
HaHeceHue Ha nucTt Naravelia zeylanica kannu xonogHoun BoAbl OT

pacTtasBwero nbaa (cTtpenka). OnbIT XoymnHka A. (no B. NMukepa, 1974)
lMpumeyaHue. a — 8bnu3u mecma pasdpaxeHusi; 6 — edanu om 3mo20 Mecma
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MHorue opraHiu3Mbl 001a1al0T CIIOCOOHOCTBIO TIEPEHOCUTH OYEHB
BbICOKME Temmeparypsl. Hanpumep, npecMbikatommecs, HEKOTOpble
BUJIBI *KYKOB M 0a00deK BBIZCPKHBAIOT Temmeparypy o 45-50°C. B
ropsiunx ucrounnkax Kamudopaun npu temmneparype 52°C oburaer
pbIOKa — MATHUCTBIN IIUIIPUHOIOH, B BOAAX ropsunx Kitoder Ha Kam-
YaTKe MOCTOSIHHO JKMBYT CHUHE-3€JIEHbIE BOAOPOCIH MPU TEMIEpaType
75-80°C, BepOIMIOXKbsI KOJTIOUKA NIEPEHOCHUT HarpeBaHue Bo3ayxa 1o 70°C.

Taxkum 00pa3zom, o01IKEe 3aKOHOMEPHOCTH BO3IEHCTBUS TEMIIEPA-
TYpBI Ha KUBBIE OPraHU3MBbI MPOSBIAIOTCSA B UX CIIOCOOHOCTH CyIIIe-
CTBOBaTh B OIPENEIICHHOM HaIra3oHe TeMIepaTyp. DTOT auana3oH
OTpaHUYEH Hud#CHell JIETANbHOM (CMEPTENbHOMN) U 6epxHell NeTaabHON
TEMIIEPATYPOH.

Temnepartypa, HanOosnee OGaaronpusTHas A1 KU3HEAEATeNbHOC-
TH W POCTa, Ha3bIBaeTCs onmumanviol (tadm. 4.7).

Ta6nuua 4.7 — OnTumanbHbIe TeMnepaTypbl AN BbipaliMBaHUA pacTeHUN

PacTeHme TemnepaTypa, °C
OHeBHasi ‘ HOYHast

duranka appukaHckas 23 18
MeTyHus 28 16
LnHHma 27 18
JleBkon 16 13
MaprapuTka 16 9

AcTtpa 24 16
Tomarthl 24 18
Suwiwonbuusa 18 10

TemnepaTypHblii ONTUMYM OOJIBLIIMHCTBA JKUBBIX OPraHU3MOB
HaxoauTcs B npenenax 20-25°C u nuib y oduTareneit kapkux, cy-
XUX paliOHOB TEMIEPATYPHBIA ONTHUMYM JKHU3HEJESATEIILHOCTH HaXo-
JUTCsT HECKOJIBbKO BbIlle 25-28°C. Hanpumep, HEKOTOpbIE IPSIMOKPBI-
nble (Ky3HEUHMKH) MPOSBISIOT MOMYACHHYIO aKTMBHOCTh B YCJIOBHSX
nyctbiHell [Tanectunsl npu Temneparype 40°C u Bbiie.

J71st opraHn3MOB YMEPEHHBIX U XOJIOAHBIX 30H Poccuu ontumarns-
Hbl TeMieparypsl oT 10 g0 20°C. Tak, y BeTpeHullbl 1yOpaBHOI Mpo-
necc porocuHTe3a Hanbosiee MHTEHCUBHO MpoTtekaeT mpu 10°C.

B 3aBucuMOCTH OT IMPHUHBI HHTEPBAJIa TEMIIEPATYPbI, B KOTOPOH
JAHHBIM BUJ MOXKET CYLLIECTBOBATb, OPIraHU3MBbI JIEJISITCS HA 96pumep-
MHble U CmeHomepMHble. DBPUTEPMHBIE OPTaHU3MBbI BbIIECP)KUBAIOT
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HIMPOKKE KOJIEOAHUs TeMIIepaTypbl, CTEHOTEPMHBIE — JKUBYT JIUIIb B
y3kux npexaenax (puc. 4.18).

A I 11 I
§ Opt Opt Opt
S
0
£
3
X
3
g
< Min Max Min Maﬁ

Temnepamypa

PucyHok 4.18 — Kynona TonepaHTHOCTU OpraHM3MoB, COCOGHbIX
NnepeHOCUTb pa3Hble OTKIIOHEHUA TeMnepaTypbl OT

ONTUMarnbHOro AN HUX pexuma:
| — cmeHomepMHbie (xonodonobusbie), obumaroujue 8 y3KoM UHMepsasne HU3KUX
memnepamyp; Il — aspumepmMHbie, obumarowjue 8 WUPOKOM UHMepsasne memre-
pamyp; Ill — cmeHomepmHbie (mennonobussie), obumarowjue 8 y3KoM UHmMepea-
116 8bICOKUX memMrepamyp

K »BpuTepMHBIM OTHOCHTCS OOJBIIMHCTBO OPraHU3MOB, 3aCes-
IONINX PAaiOHBI C KOHTUHEHTAIBHBIM KJIMMaTOM. MHOTHE U3 HUX UMe-
IOT TMOKOSIIIMECs CTaluu, MEePEeHOoCs e 0COOCHHO MUPOKUI uana-
30H TeMIepaTypsl (SHIa, MUCTHI, KYKOJIKH HACEKOMBIX, HAXOSIIUECS
B COCTOSIHUM aHaOK03a B3pOCIIbIE )KUBOTHBIE, CIIOPHI OaKTepuii, ceMe-
Ha pacTeHun).

becno3BoHouHbIe, ppIOBI, aM(pUOWU U PENTUITNH JIUIIIEHBI CITOCO0-
HOCTH TIOJIZIEP)KUBATh TEMIIEPATypy Tela B y3KuX rpaHunax. Mx na-
3BIBAIOT notikuromepmuvimu (0T Tped. poikilos — pasubiit). JlaHHBIX
YKMBOTHBIX YaCTO HA3bIBAIOT TAKKE IKMOMEPMHbIMU, TAK KaK OHU 00Jb-
II€ 3aBUCAT OT TeIUIa, IOCTYMAIOLIEro U3BHE, YeM OT TOTO TeIlia, Ko-
TOpoe oOpasyercs B OOMEHHBIX Mpolleccax. XapakTepHa HU3Kash MH-
TEHCHMBHOCTh OOMEHA M OTCYTCTBHE MEXaHM3Ma COXPAHEHUs Terlla.
Panbli1e 3THX )KUBOTHBIX OOBIYHO HA3bIBAJIN XOJIOJOKPOBHBIMH, HO 3TOT
TEPMHUH HETOYCH U MOYKET BBOJAUTH B 3a0ITy)KICHHUE.

[TTuiel ¥ MIEKOTTUTAOLIME CIOCOOHBI OAICPIKUBATH A0CTATOY-
HO MTOCTOSIHHYIO TEMIIEPaTypy Tella He3aBHCUMO OT OKPY KaIOIIEeH TeM-
neparypbl. ITHX KUBOTHBIX HA3bIBAIOT coMotiomepMHbiMu (OT Tped.
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homoios — Tom0OHBII) WK 1O CTapol TEPMUHOJIOTHH, YTO MEHEe
MPaBUIIBHO, TEMIOKPOBHBIMU. [OMONHOTEpPMHBIE JKUBOTHBIE OTHOCH-
TEJTHHO Majio 3aBUCAT OT BHEIIHWX MCTOYHHMKOB Teruta. braromaps
BBICOKOW MHTEHCHBHOCTH OOMEHa y HUX BbIpaOaThIBaeTCs 10CTATOU-
HOE KOJIMYECTBO TeIjIa, KOTOPOe MOXKET CoXpaHsAThes. [lockobKy aTH
’KMBOTHBIE CYIIECTBYIOT 32 CYET BHYTPEHHHX MCTOYHUKOB TeIlia, B
HACTOsIIIee BPeMsl UX Yallle Ha3bIBAIOT YHOOMEPMHBIMU.

Pactenus v )KUBOTHBIE B X0/I€ JUTUTEIBHOTO SBOTIOLIMOHHOTO pa3-
BUTHSI, IPUCTIOCA0NNBASCH K MIEPUOMUECKAM U3MEHEHUSIM TeMIlepa-
TYPHBIX YCIIOBHH, BBIPAOOTAIH B ce0€ pa3InIHyI0 IOTPEOHOCTh K TeTI-
7y B pa3Hble Nepuobl )Ku3Hu. Harpumep, mpopactanue cemMsiH pacte-
HUH MPOUCXOIUT NpH OoJiee HU3KUX TEMIeparypax, 4eM MOCIeayo-
muil ux poct. CeMeHa MILEHULBI, OBCA, SIYMEHS MPOPACTaIOT MpHU
1-2°C, Bcxompl ke nosBisitores npu 4-5°C. B nepuop nisetenus pac-
TEHHSIM, KaK MpaBuio, HEOOXOAUMO OOJIbIIIE TelJia, YeM B MEPHOJL CO-
3peBaHus CEMSTH, IUTO/I0B. TOMATHI JTydIIIe pacTyT U Pa3BUBAIOTCS, KOT/Ia
temmneparypa aHem 25-26°C, Housto 17-18°C.

C HACTYIUICHHEM TeIIbIX JHEH PacIyCKaloTCs MOYKH BepObI
(puc. 4.19).

zx

PucyHok 4.19 — BecHa. B msirkue cpe6pucTble wWapuku npeBpaLlaroT-
CcA AaBHO OXugaBsliue Tensia no4Yku Bepobl
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TemneparypHblid ONITUMYM
®oTocuHTes JKUBBIX OPraHU3MOB 3aBUCUT U OT
JIPYTUX SKOJIOTMYECKHX (PaKTOPOB.
YCeTaHOBIIEHO, YTO IPY MOJTHOM OC-
BEIIEHUM M U30BITKE YITICKUCIIO-
0 ra3a B BO3AyXE ONTUMAaJIbHAs
temneparypa porocunresa 30°C,
IR I T T T T B a IpH CJ1a00M OCBEILEHUH U He-

JI0CTaTKe YIIEKHMCIIOTO ra3a oHa
PucyHok 4.20 — CooTtHowenne  cHmkaercs 10 10°C (puc. 4.20).

[bixatue

doTocUuHTE3

ObixaHue

Mexay ¢hoTOCUHTE3OM U AbIXaHMeM Ipu xapakTepuCTHKE TEMIIE-
B 3aBMCUMOCTMU OT TemmnepaTyphbl parypbl HEOOXOIUMO Pa3IHYaTh
(no B.J1. Napxepy, 1978) TEMIIEpaTypy BO3yXa 1 TEMIIepa-

TYpy TOYBBI, Pa3HOCTh MEXKIY
HUMU. []1151 pacTeHunit 370 0COOEHHO BasKHO, TAK KaK OHU CIIOCOOHBI TTOII0-
IaTh IUTATENIbHBIE BELIECTBA U3 TIOYBBI TIPH YCIIOBUH, €CITH TEMIIEparypa
MOYBBI OYJIET Ha HECKOJIBKO I'PajycoB HIKE TeMIeparypsl Bo3ayxa. Ha-
nprMep, Tpedrxa JIOCTUTaeT HAWITYYIIIerO Pa3sBUTHs, KOIJA TeMIieparypa
63 kopHeti paBra 10 °C, a' y nanzemubix yacteit 22°C. [1pu remmieparype
NouBbl U Bo3ayxa 22 °C cOCTOsIHME pacTeHUH Pe3Ko YXY/LLIAeTcsl U OHU He
JIatoT 1BETKOB. [lasbHeliliee MoBbIIeHHe TeMIeparypsl ousbl 10 34 °C,
KOTJIa HaJI3eMHbIe Opranbl ocratorcs rnpu 22°C, y pacteHuit HabmonaeTcs
OTMHUpaHKE BEPXYIIEK TTOYEK, CTEOIeH, a BIIOCIIECTBUH TIOTHOAET BCE pa-
crenue. [Ipu onTUManbHBIX TeMIeparypax y BCeX OpraHu3MOB (PU3HOII0-
THYECKUE TIPOIIECCHI TPOTEKAIOT HANO0IIee MHTEHCHBHO, YTO CIIOCOOCTBY-
€T YBEJIMYEHHUIO TEMIIOB UX pOCTa. 31€Ch K OMOJIOrMYECKUM MpoLeccam
BIIOJIHE TIPHEMIIEMO npaeuio Barm-1 oghgpa. Tax, ecim ckopocTs V. peak-
11K U3MepeHa rpu JiByx temreparypax 7,u T, ipudem 7, < T, 10 TeMne-
patypHbIii Koo durment Bant-Todda (TA AKI/IMOBa B. B XaCKI/IH 1998)

QIO - (Vz/Vl)IO/ "

3aBHCUMOCTh CKOPOCTH PEAKIMU OT TEMIIEPaTypbl MOXKET OBITh
BBIPAXKCHA ypaBHEHHEM AppeHuyca:

V. =A_ [exp (-E"/RT)],

rae A — (akrop 4acToThl COOBITHIA, Ha3bIBAEMBII TAKKE KOHCTAHTOH AppeHuyca;
E" — sHeprus aktuBaimu gaHHoi peakuuu ([k/Moiib), HeoOxomumast 1ist
MIPEOIOIEHHsT TOTEHINAIBHOTO Oapbepa peakiyy;
R — razoas nocrosinnas [8,3144 Ix/(mons - K)J;
T — abcomoTHas Temmneparypa, K.
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B nmanasone temneparyp 15-40°C (288-313 K) snauenus Q,,
OOJIBIIMHCTBA OMOXUMHUYECKHUX TIPOIECCOB JiekaT Mexkay 1,5 u 2,5, a
suavyeHust E* — mexay 30 u 65 xJ[/Mob.

Hcxons U3 aToro npaBuia, CKOPOCTb XMMUUECKUX peakLid Bo3pa-
cTaeT B 2 — 3 pasa npu MOBBIIIEHUH Temreparypbl Ha kaxapie 10°C.
[Ipu Temnepatypax BbIIIE UM HUKE ONTUMAJIBHBIX CKOPOCTh OMOXH-
MHUUECKUX PEAKLIMI B OpraH13Me CHIYKAETCs UITH BOOOIIIE HApyITaeTCsl.
W xak uror — 3ameuIeHHE TEMIIOB pOCTa U JJaske rMOeb OpraHu3ma.

B npenenax ot BepXHUX ONTHMAJbHBIX 10 BEPXHUX MaKCUMaJb-
HBIX ¥ OT HIDKHUX MUHHMAJIBHBIX 10 HIDKHUX ONTUMAJIBHBIX TEMIIe-
paryp Jexar Auana3oHbl BEPXHEro M HWKHErO neccumymos. Pa3Bu-
THE PACTECHHUHU MPH TEMIIEPATYPHOM MECCHMYME OCYIIECTBIISETCS 3a-
ME/JICHHBIMU TEMIIaMU U 3aTATUBACTCS HA JUIMTEIbHOE BpeMsl.

AKTUBHOCTB ’KMBOTHBIX TaKXKe OIPaHUYMBAETCS] IECCUMyMaMu. Y
HACEKOMBIX MOBBIIIEHHE TEMIIEPATYPhl BbI3bIBAET BHAYAJIE MEJIIEHHBIE,
HEKOOPAMHUPOBAHHbIE BIDKEHHUS, B (PU3MOTIOrHYEecKor obmacTu (Or-
TUMYM) IPUBOJMT K TIOJIHOCTBIO YIPABIISIEMOM aKTUBHOCTH, a IPHU Aajb-
HEWIIeM TOBBIIIEHHH — K YPe3MEpHO OBICTPHIM, HEKOOPAWHUPOBAH-
HBIM, XaOTUYHBIM JIBKEHUAM. Tak, MyXa 1ielie Ipu TeMIeparype HuxKe
8°C nenoapwkHa, npu 10°C HaunHaeT Oerars, Boiiie 14°C npu omos-
HUTEILHOM pa3paKeHUH B3JieTaeT, a Bbiiie 21°C etaeT COHIMBO.

TemrneparypHblii ONTUMYM pa3HbIX BUAOB U CTaJAUN pa3BUTHUS Y
HACEKOMBIX TaK)ke HeoIWHaKoB. Hampumep, onTUManbHOM TeMIiepa-
TYpO# pa3BUTHUS 1ML 03UMOI cOBKH (Agrotis segetum) siBisieTcs +25°C,
rycenun; — +22°C, a kykonok — +19°C.

MuHHMMaTbHYIO U MAaKCUMAJIbHYIO TEMIIEPATypbl HUJKHETO U BEp-
XHETO MECCUMYMOB Ha3bIBAIOTCSI COOTBETCTBEHHO HMKHHMM U BEPX-
HUM 1OpOo2OM pazeumus WIA HUXKHUM U BEPXHUM OUONOUYECKUM
HyneM, 3a MpesieJaMu KOTOPOTro pa3BUTHE OPraHu3Ma HE TPOMCXOAMT.

Temnepamypul, nedxcawjue gbiule HUICHE20 Nopo2a pazeumus u He
8bIXOO0SUUE 30 NpedeNbl BEPXHE20, NOTYHUUIU HA38AHUE IPPEeKMUBHbIX
memnepamyp. JInsl paCTEHUI U SKTOTEPMHBIX KUBOTHBIX KOJTMUYECTBO
Ter1a, HeOOXOAUMOTO ISl Pa3BUTHS, OTIPEACIIETCs CyMMOM dddek-
TUBHBIX TEMIIEPATYP WM CyMMOU Teruia. 3Hast HKHUH TTOPOT pa3BH-
THSI, JIETKO ONPEAETUTh 3((PEKTUBHYIO TEMIEpPaTypy — IO pa3HOCTH
HaOII0IaeMOM 1 TTOPOTOBOM Temmeparyp. Tak, eclii HIKHUHA 1MOpor
pa3BuTHs opranusma paseH 10°C, a peasibHasi B JaHHBIA MOMEHT TEM-
nepatypa Bozmyxa 25°C, To addextuBHas Temmneparypa Oymer 15°C
(25°-10°). Cymma 3ppeKTUBHBIX TeMIieparyp onpezaensercs no Gop-
MyJI€:
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C=(t-t)n,

rae C — cymma 3 (peKTHBHBIX TeMIieparyp;
t — TeMIieparypa OKpyKaromei cpelsl (peaabHasi, HabmoaaeMast);
t, — TeMrepaTypa nopora pa3BUTHI;
N — TPONODKUTENBHOCTD (JTTUTEIBHOCTD) Pa3BUTHS B JIHSX, Yacax.

Cymma 3¢ heKTUBHBIX TeMIIEpaTyp A KaXJI0ro BUAA pacTeHUH
¥ OKTOTEPMHBIX JKUBOTHBIX, KaK TIPABUIIO, BETMYWHA TOCTOSTHHASL, TIPH
TOM, €CJIU JPYTHUE YCIOBUS CPEbl HAXOAITCS B ONITUMYME, OTCYTCTBY-
0T OCJIOXKHstoIMe GakTopbl. [Tpy OTKIIOHEHNH 3THX YCIIOBUI HITH ITPH
CpaBHEHHH 0c00€i U3 pa3HbIX yacTell apeasa pe3yabTaTbl MOTYT ObITh
uckaxensl. Hanpumep, B CeBepo-3anagnom peruone Poccum 1pere-
HUE MaTh-U-Madexu (puc. 4.21) HaunHaeTcs Npu cymme 3P QeKTrB-
HBIX Temneparyp paBHoi 77, kucinuusl — 453, 3emusinuku — 500,
xentol akauun — 700°C.

¥
AT . < ;_\!-. - e ) T |_‘ A,

PucyHok 4.21 — LiBeTeHne matb-u-mavexu

Nmenno cymma 3(h(eKTHBHBIX TEMIIEpaTyp, KOTOPYIO HY>KHO Ha0paTh
JUTSL 3aBEPLICHHS] )KM3HEHHOTO [IUKJIA, HEPEIKO SIBISIETCS OrPaHUIMBAIO-
UM (paxTopoM reorpaduueckoro pacrnpocrpanenus BujioB. Tak, ceep-
Hasl TPAHUIIA IPEBECHON PaCTUTEIBFHOCTH B IIEIOM COBMAAET C MIOIBC-
kumu u3otepmamu +10, +12°C. CeBepHee yke HE XBaTaeT Terja JJist
Pa3BUTHS JIEPEBBEB M 30HA JIECOB CMEHSAETCSI O€3/I€CHBIMU TyH/IPAMH.
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Pa3BuTHE SHIOTEPMHBIX JKUBOTHBIX B MEHBIIICH CTETIEHN 3aBUCUT
OT TeMIIepaTypbl OKpYKaroleil cpeapl. M1 TeM He MeHee U UM CBOM-
CTBEH ONpe/ICTICHHBIN TEMIepaTypHBIN ONITUMYM U TIECCUMYM TEX WITH
WHBIX (PU3HONIOrHUecKuX mpoieccos (puc. 4.22).
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PucyHok 4.22 — Peakuusi pa3nuyHbiX OpraHM3mMoB Ha U3MEHEHUs
Temnepatypbl (no T.A. AkumoBon, B.B. Xackuny, 1994)
BepxHsisi Quazpamma — enusiHUe memrepamyp Ha obMmeH geujecms (8 eduHuuax
yOernbHoU menonpodyKyuu); 3awmpuxogaHHble obriacmu — MpocmpaHcmeo 8riusi-
HUSI memnepamypbl mena Ha mernaonpoOyKUU Yy 3KMOMmMepMHbIX (XOrI0OHO-Kpos-
HbIX) (A) u s3HOOMepMHbIX (MerokposHbIx) (B) opeaHu3mos; & nesoll Yyacmu duae-
pammbl — Kpusble 3asUcuMocmu menionpodyKyuuU y HEKOMOPbIX MAEKOMUMaroUUX
om memnepamypbl cpedbl. HuxHsss duagpaMma — 3ag8UCUMOCMb meMriepamypbl
meria om memrnepamypbl cpedbi: 1 — y KpaliHuX 3Kmomepmos (mepMOoKoH¢hopme-
pO8) — MUKPOOP2aHU3MOo8, pacmeHull, HUWUX U 8cex 800HbIX 6ECMO380HOYHBIX; 2
— Y 9KIMomepmo8 ¢ rpusHakamu memnepamypHol KoMreHcayuu (KpyrHble nemato-

wue HaceKkomble, HEKOmopble pbibbl); 3 — y MbiwU; 4 — y MOMsAPHO20 2yCH.
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VY KpymHOTO pOraToro CKOTa MOBBIIMIEHHUE TEMIIEPATyPhl B TTIOME-
HICHUSIX NP WX coaepkanuu o0 15°C wnu nonmxenue 1o 7°C npu-
BOJIUT K CHM)KCHHIO TUTOJIOBUTOCTH.

JKviBble opranu3mbl B IPOIIECCE IBOIIOLNU BhIPA0OTANN pa3iny-
Hble (DOPMBI aJlanTalliM K TeMIlepaType, cpejin HuX Mopdoornuec-
Kue, Onoxumuieckue, pu3noaorunueckue, mopereHYeckre u T. 1. Pac-
TEHUsI He UMEIOT COOCTBEHHOW TEMITEpaTyphl TeJIa M TI0 OTHOIIECHUIO
K TEIUIOBOMY (hakTopy 00IamaroT onpeaeseHHol crierudukoi. OqHo
13 BOXKHEHUIIIUX MTPUCTIOCOOTICHHIN K TeMIieparype y pacreHuit — op-
Ma ux pocrta. Tam, rje Teniaa Majio — B APKTHKE, B BHICOKOTOPbE, —
MHOTO TOAYIIKOBUHBIX PACTEHUH, PACTEHUH C MPUKOPHEBBIMU PO-
3eTKaMH JINCThEB, cTenmonuxcs Gopm. Tak, y CTIaHmeBbIX GopM Kap-
JUKOBOH Oepesbl, elv, MOXOKEBEIIbHUKA U KEIPOBHUKA BEPXHHUE BET-
BH, TIOJHUMAIOIIAECS BBICOKO HaJ 3eMJICH, OOJIBIIEH YacThIO TOIY-
MEpPTBBIE WJIM MEPTBBIE, & CTEIIONIUECS — JKHUBbBIE, TAK KaK 3UMYIOT
TIOJT CHETOM U HE TO/IBEPTalOTCS OTPUIIATEIHHOMY BO3JICHCTBUIO HU3-
KHUX TeMmreparyp. Bce 3To mo3BossieT pacTeHUsIM yJaaBiIuBaTh MaKCH-
MyM TEIUIa COTHEUHBIX JTy4Yel, a TaKKe HCIIOh30BaTh TETUIO HArpe-
TOW TIOBEPXHOCTH MOuBHI (puc.4.23).

PucyHok 4.23 — KepgpoBbiit ctnaHHUk — Pinus pumila
(w3 A. . WeHHukoBa, 1950)
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TemnepatypHbiii (haKTOp Ha pa3BUTHE MPU3EMHUCTHIX OPM pac-
TEHUH MOXKET AEHCTBOBAThH KaK HEMOCPEACTBEHHO, TaK M KOCBEHHO —
BBI3BIBAS HAPYIICHHUS BOAOCHAOKEHUSI 1 MUHEPATBHOTO TMATAHHMS.

Haubonee 3HaunTeNbHA POJIB NPSMOTO BIHMSHUS TEMIIEPATyp B
nporecca reopuiiusanuu pactenui (puc. 4.24).

PucyHok 4.24 — lNeocdpunusauma (BTArmBaHme B No4By) noacemMsaaosb-

Horo koneHa kneBepa nyrosoro (Trifolium pratense), no M. Jiucuuuny:
a — [08epxHOCMb ro4yebl; 6 — 2ﬂy6UHa emsaueaHus

Teogunuzayus — 510 orpyxenue 0azanbHOW (HW)KHEW) 4acTh
pacTeHwus B MOYBY — CHa4yaJia TUIIOKOTHIIS, 3aT€M DITUKOTHIIS, TIEPBO-
T0 MEXKAOY3NIHUS U T. 1. ITO XapaKTePHO NPEUMYIIECTBEHHO MOKPBITO-
CEMEHHBIM pacTeHusIM. [ eopunmzanus B Xo1e UX UCTOPUIECKOTO pa3-
BUTHS UTpasia 3HAUYUTEIbHYIO POJIb B TpaHC(HOPMALUHU JKU3HEHHBIX
(hopM OT JIepeBBEB JI0 TPaB.

CuipHbIE X002 ¥ Upe3BbIYaiiHas J)Kapa HEPEeIKO OrpaHUYEeHbI BO
BPEMEHH U pacTeHHsI U30€ratoT UX BO3AECUCTBHsI, cCOpachiBast 4yBCTBH-
TEeNbHBIE YaCTH, WM PEAYLHPYIOT CBOE BEre€TaTHBHOE TENO A0 TOJ-
3€MHBIX MHOTOJIETHUX opraHoB. [Ipu HacTymieHHH OraronpusiTHbIX
YCIIOBHI OHU BHOBB 00Pa3yrOT HaJI3eMHBIE OpPTaHbl. 3/1€Ch BAYKHO 3HAThH
¥ YCTOMUMBOCTB K TEMIIEPAType PA3IMYHBIX OPraHOB C yUETOM UX (PyH-
k. OcoOeHHO YyBCTBUTENBHBI K HU3KUM TEMIIEpaTypam (X0JIoLy)
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penpooyKmusHvie opealbl — 3a4aTKH [IBETKOB B 3UMYOLIUX MOYKaX
W 3aBsi3u B 1BeTKax (puc.4.25).

KamHernomka lNoyka muHdans L{gemok s6r10oHu

BecHa 3uma BecHa

CesHely KieHa
3uma

PucyHok 4.25 — XonogaocToMKoCTb OTAENbHbIX OPraHOB U TKaHeun
pa3Hbix pacteHun (no B. Jlapxepy, 1978)

[Tpu pactipocTpaHeHUM pacTeHNH HEOOXOIMMO YIUTHIBATh YCTOM-
YUBOCTb LIBETKOB B II0YKAX, CAMUX LIBETKOB, CEMSIH M HE3ALUILIEHHBIX
MOJIO/IBIX PACTEHHH WM HanOoJiee YyBCTBUTEIBHBIX CTaIWN pa3BH-
THSl, KOTOpPbIE U 0OJbILIECH YaCThIO OrpaHUUYMBAIOT COXPAHEHHUE U pac-
CEJICHHME BUJA, TaK HA3bIBAEMOE npasuio TunemanHa.

PacnpocTpaneHa y pacTeHHI )apKUX MECT CIIOCOOHOCTD BIIAaTh
B COCTOSIHME BBIHYKJIEHHOIO TOKOSI.

VY JKUBOTHBIX MOP(OJIOTHUECKHE aJallTALMU K TeMIepaType npo-
cnexuBatorcs yetko. [lox nefictBueM TeroBoro ¢axkropa y >KMBOT-
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HBIX (OPMHPYIOTCS Takue MOpP(OIIOTHYEeCKUe TPU3HAKH, KaK OTpa-
JKaresbHas MOBEPXHOCTh TeJa, MyXOBOM, MEPheBOM U IEPCTHBIN MO-
KPOBBI Y NTHUI] ¥ MJIEKOTTUTAIOIINX, JKUPOBBIE OTIOKEHHS. BombmH-
CTBO HACEKOMBIX B APKTHKE U BBICOKO B TOpax UMEET TEMHYIO OKpac-
Ky. 9TO cHOCOOCTBYET YCHIEHHOMY TMOIVIOIIEHHIO COTHEUHOr0 Terla.
TeMHBIN MUIMEHT UL MHOTUX BOAHBIX )KMBOTHBIX BBITOJIHSET Ty 7K€
(GyHKIMIO. DHIO0TEPMHBIE )KUBOTHBIE, OOUTAIOINE B XOJIOIHBIX 001a-
CTSX (HOJSIpHBIE MEABEIH, KUTBI U JIp.), UMEIOT, KaK MPaBUJIO, KPYTI-
HBIE pa3Mepbl, TOrNA KaK 00UTATENN KAPKUX CTPaH (HarpuMep, MHO-
r'vieé HaCEKOMOSITHBIE MJICKOITUTAIOIINE) OOBIYHO MEHBIIE 10 pa3Me-
pam. DTo sIBIEHUE HOCUT Ha3BaHue npasuia bepemana. CoriiacHo 31o-
My TIPaBUILY, IPH MPOOBUINCEHUU HA cesep CpeoHue pasmepbl meida 6
NONYIAYUSIX IHOOMEPMHBIX JHCUBOMHBIX Yeeruyusaromcst (Tabm. 4.8).

Ta6nuua 4.8 — N3meHeHne pa3mepa Tena XXUBOTHbIX C LLUPOTOMN
(no Beprmany)

Bug I PaioH | Onvxa Tena, cm I Macca, kr
Bonk TarmbIp no 137 0o 49
MoHronus no 120 0o 40
Jlnca CpepaHepycckasi paBHUHa 0o 90 no 10
TypkmeHus no 57 no 3,2

[Tpu yBenmm4eHu# pa3MepoB yMEHBINIAETCSI OTHOCUTEbHAS TOBEP-
XHOCTh T€Ja, a CJIe0BaTeNIbHO U TEII00Taaqa.

Pa3Mepbl BBICTYIAIONIMX YacTeH Tela TakKe BapbUPYIOT B COOT-
BETCTBUU C TEMIEPaTypor cpeibl. Y BHIOB, KUBYIIUX B Ooyiee Xo-
JIOTHOM KJIMMaTe, pa3IMdHbIC BHICTYTAONINE YaCTH Tea (XBOCT, YIIIH,
KOHEYHOCTH U JIp.) MEHbIIIE, YEM Y POACTBEHHBIX BUIOB U3 OoJiee Ter-
JIBIX MECT. DTO SIBIICHHE U3BECTHO, Kak npasuio Annena. [paBuno An-
JICHa HAIVISTHO MIPOSIBIIACTCSI TPU CPAaBHEHHUH JITTMHBI YIIIEH Y TPEX BH-
JI0OB JIMCHI], OOMTAIONMKUX B Pa3HBIX reorpaduuecKkux 00IacTix
(Tabn. 4.9, puc. 4.26).

Tabnuua 4.9 — U3MeHeHne oTAEeNbHbIX NapaMeTPOB XUBOTHbLIX (Mo AnneHy)

Bug | MecTononoxeHune MapameTpbl
Jlncnua deHek YKapkue nycTbiHm OyeHb bonbLune yLm
Peibkas nucuua CpepgHvie WnpoTbl  YLUM MEHbLUUX pa3MepoB
Meceu CeBepHble WnpoTbl  KpolleyHble YLIKKU U KopoTkas Mopaa
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ApPKTHYECKUH BUI

Temnepatypa tena 37°C

Cpenusist Temmepatypa cpeast 0°C
EBponeiickuii Bux

Temmneparypa tena 37°C

Cpenusist Temneparypa cpeist 12°C
AdpukaHckuii Bug

Temnepatypa tena 37°C
Cpennsist Temneparypa cpejsl 25°C

PucyHok 4.26 — Pa3nuuna B gnuvHe ywen y Tpex BUAOB NIUCUL,
obuTarwmx B pa3Hbix reorpadmyecknx obnacrax
(no H. lpuHy u gp., 1993)

Tpemve npasuio (HOCUT Ha3BaHUE MpaBuia [orepa) riaacur, 4to
OKpacKa KMBOTHBIX B XOJIOTHOM U CYXOM KJIIMMaTe CPABHUTEIIBHO CBET-
Jiee, 4eM B TEIJIOM M BIIAXKHOM. DTH MpaBWiia (4acTo UX Ha3bIBAIOT
3aKOHAMH ), YIPABIISIONINE aTaNTAUIMN MJICKOITUTAIOINX, PABHBIM
00pa3oM OTHOCSTCS M K YEIIOBEKY.

buoxumuueckas aoanmayusi XUBBIX OPTraHU3MOB K TeMIIeparype
MPOSIBIISIETCS TIPEXK/Ie BCETO B M3MEHEHUHU (DU3MKO-XUMHUYECKOTO CO-
CTOSIHUS BELLIECTB, COACPKALIMXCSA B KIIETKAX U TKaHsAX. Tak, npu agan-
Tally K HU3KUM TeMIleparypaM B KJIeTKaxX pacTeHusl Ojarogaps yBe-
JIMYEHUIO 3araca MIaCTUYECKUX BEILIECTB MOBBIIAETCS KOHLEHTPA-
LIUs1 PaCTBOPOB, YBEJIMYMBACTCSI OCMOTHYECKOE aBICHUE KIIETOYHO-
IO COKa, YMEHBINAETCS COIEPKaHue CBOOOTHOW BOJIbI, HE CBSI3aHHOU
B KOJUTOMBL. M 3TO O4EeHb BaXKHO, TaK KaK «CBsI3aHHAsH» BOAA TPYIHO
ucrnapsercs 1 3amep3aeT, ciabo oTKUMaeTcs MMoJ aBlIeHreM, o0a-
JaeT OOJBIION MIIOTHOCTHIO M B 3HAYMTEIBHOW CTETICHH yTpauyruBaeT
CBOMCTBO pacTBOpHTest. OHA CTAHOBUTCS KPUCTAIITMUECKOM MO CTPYK-
TYpE U B TO KE BPEMSI COXPAHSIET KUJIKOE COCTOsIHUE. MexX 1y 4acTu-
[aM{ [UTOIIa3Mbl U BOJIOM YCTAHABIUBAETCS €IUHCTBO CTPYKTYPHI,
obecrnieynBarolee el TakuM 00pa3oM BXOXKIIEHHE B CTPYKTYpPy Mak-
pOMOIIEeKyN OeJIKOB M HYKJIEMHOBBIX KUCJIOT. B Takom coctosiHum ee
TPYAHO 3aMOPO3UTh, IIEPEBECTU B TBEPAOE COCTOSHUE.

BaxxubIM mpucnocoOiieHueM K HU3KUM TeMIIepaTypam SIBIsIeTCsI
U OTJIOKEHHWE 3allaCHBIX MMUTATEIBbHBIX BELIECTB B BUIE BICOKOIHEP-
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FeTUYECKUX COECIUHEHUH — XKUpa, Macia, MNIMKoreHa u ap. Tak,
N.M. BacunbeB (1970) onucan 3HaueHHE OTIOXKEHHSI 3allaCHBIX Be-
IeCTB B pacTeHHUH B popme Macia. OH yTBEPKAAET, UTO MACIIO MPEXK-
JI€ BCETO BBITECHSET BOAY M3 BAKYOJW W 3TUM IPENOXPAHSET PacTh-
TEJIBHBIA OpPraHu3M OT 3aMep3aHus. Macio, OTKIabIBasICh B LIUTOII-
Ja3Me, Jienaet ee 0ojee yCTOWYMBOM K 3aMEpP3aHUIO U K APYTHM He-
01aronpusTHBIM BO3/I€HCTBUSAM 3UMHEr0 mepuoja. Takyro *ke poib
UIparoT OTKJAJbIBa€Mble B POTOIIA3My M BaKyOJIM Kpaxmal U Oeln-
KU. borbloe 3HaueHHe UMEIOT U Te OMOXMMHUYECKHE U3MEHEHUs B
3alacHbIX MMUTATEIbHBIX BELIECTBAX, KOTOPBIE MPOTEKAIOT B MEPHON
MOJIrOTOBKH K 3MMHEMY COCTOsIHUIO. Tak, 3HAUUTEIbHas YaCTh HAKOII-
JIEHHOTO B JIETHUM MEPHOJ Kpaxmalja BHOBb IIPEBPAILAETCS B caxap.
[Ipu 3TOM NOSABIISAIOTCS caxapa, KOTOPbIX OOBIYHO MAJIO COAEPKHUTCS B
KJIeTKax JieToM. Hampumep, 3uMol B KJIETKaX TKaHEW KOPBI Y XBOW-
HBIX IOMHUMO CaXapo3bl, INTIOKO3bl U (PPYKTO3bI MOSABISAIOTCS CTaXH03a
1 paduHO3a. B neTHuii nepuon oHK coepKarcs B APYrUX 4acTsIX pa-
CTEHHUS.

K TkaHeBbIM MeXaHM3MaM MPUCTIOCOOTICHHUS K IEHCTBUIO HU3KHUX
TEeMIIepaTyp OTHOCHUTCSI CBO€OOpa3HOE pacmpesesieHHe pe3epBHBIX
JHEPreTUYECKUX BEILECTB B Tesle opranu3mos. [Ipu aganranuu k xo-
JI0AY, 11O JaHHBIM MCCIENOBAaHUM, Y OPraHU3MOB IPOUCXOANT «IIEpe-
MELIEHHE» BELIECTB B OpraHax. Y T€X WJIM MHBIX BUJIOB PacTEHUI He-
PEIKO K 3MME Macja M caxapa OTKJIAJbIBAIOTCSA B TKaHIX HA3€MHBIX
OpraHoB, a B IOI3€MHBIX OpraHax — Kpaxmail. [Ipu 3ToM B pailoHax ¢
OYEHb HU3KUMU TEMIIEPATYPAMHU y PACTEHUN OTMEUAECTCS 3HAYUTENb-
HOE HaKOIJIEHUE Macja BO BHYTPEHHMX CJIOSIX IPEBECUHBI, UTO MOBBI-
HIaeT UX YCTOMUMBOCTh K CUJIbHBIM MOpPO3aM. Y KHBOTHBIX, U B TIEp-
BYIO ouepesib, oOuTarenel noasipHbIX 00JacTel, ¢ MOHUKEHUEM TeM-
nepaTypsl BO3pacTaeT COAEPkKAHNUE [NIMKOT€Ha B I1€YEHU, TIOBBIIIACT-
csl coJiepKaHue aCKOPOMHOBOM KHUCIIOTHI B TKAHSX MOYEK. Y MJIEKOMH-
TaIOIMUX 0O0JIbIIOE CKOIUIEHHE MMUTATENIbHBIX BELECTB HAOIOaeTCsl B
Oypoil )KUPOBOI TKaHU B HETIOCPEICTBEHHOM OJN30CTH OT KU3HEHHO
Ba)KHBIX OpPraHOB — CE€p/ilia U CIIMHHOI'O MO3r'a — U MMEET MPHUCIIO-
cOOMTENBHBIN XapakTep. B MUTOXOHIPHUAX KIETOK 3TOW TKaHW MpPHU
KJIETOYHOM JIbIXaHUU He cuHTe3upyercs AT®D, a Bcst aHeprus pacceu-
BAEeTCs B BUJIE TEILIA.

MHorue XUBOTHBIE K 3UMM€ HaKaIlJIMBAIOT KUP W MOIKOKHBIN
KUPOBOHW CIIOW 0oOecrneunBaeT TEMIOU3OMANMNIO. Y psilla KUBOT-
HBbIX B BBICTYNAIOIIMX WM MOBEPXHOCTHBIX YACTAX Tesa (Jarbl
HEKOTOPBIX NTHIL, JACTHl KUTOB) €CTh 3aMeuaTeIbHOE NPUCIIOCO0-
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JIEHWE M0/l Ha3BaHHEM «4yJec-
Has CEeThb». JTO CIIETEHUE COCY-
JIOB, B KOTOPOM BEHBI TECHO MPH-
Katel K aprepusim (puc. 4.27).
KpoBb, Texyias mo aptepusm,
OT/aeT TEIUI0O BeHaM, OHO BO3-
BpalllaeTcs K Tely, a apTepuaib-
Hasg KpOBb MOCTyHaeT B KOHEY-
HOCTH oxJlaxaeHHoi. KoneuHo-
CTH, 110 CYHIECTBY, MOUKUIOTEP-
MHBI, 3aTO TEMIEPaTypy OCTalb-
HOTO TeJla MOYKHO IO/I/IEPKUBATD
C MEHBIIMMHU 3aTpaTaMH JHEp-

PucyHok 4.27 — KoxHas

TemnepaTypa HOrU y Yauku
Mpumedanue. Crpasa — cucmema WM. Ha ocHoBe dusnonoruyec-

KpoBeHOCHbIX cocydos. CnnowHbiMu  KHAX TPOLMECCOB MHOTHE Opra-
cmperikamu rokasaHo HaripasiieHue HU3MBbI CIIOCOOHELI B OompeaeciicH-

moka Kpoeu, MyHKMUpoM — repeHoc

HBIX MpEeACIax MCHATH TEMIICpa-
mernna

Typy CBOEro tena. JTa crnoco0-
HOCTb Ha3bIBACTCS mepmopezy-
nayueti. Kak npaBuio, TepMOPEryJsiLiMs CBOAUTCS K TOMY, UTO TEM-
neparypa Teja MojajaepXKuBaeTcs Ha Oojee MOCTOSIHHOM YpPOBHE
M0 CPaBHEHHUIO C TeMIIepaTypoi okpyxkatroiiei cpeapl. OcobeHHO
COBEPIIECHHBI MEXaHU3Mbl TEPMOPETYIISIIUU Y SHIOTCPMHBIX KH-
BOTHBIX. Kak yxe ObUIO OTMEUEHO paHee, YHAOTEPMHBIEC KUBOT-
HBIE CITOCOOHBI BEIpa0aThIBaTh JOCTATOYHOE KOJIMYECTBO TETUIa U
perynupoBaTh TEIJIO0TAAYY, TOITOMY PaBEHCTBO MPUXOJa U pac-
xo0Jla Teria coxpansiercs (puc. 4.28).

Cucrema TepMOpETYJISILIMK MJICKOMMTAIOMIMX U MTHIl BKIIOYAET
peuenTopsl, 3G (HEKTOPBI U Ype3BBIYAHHO YYBCTBUTEIbHBIN PETyIsi-
TOPHBIN IIEHTP B TUIOTAlaMyce. DTOT LHEHTP CIEIUT 3a TeMIlepa-
TypO# KpOBH, OTpa)karlleil TemnepaTypy TeX OpraHoB, Yyepe3 Ko-
TOpBIE OHA MPOTEKAET.

[MonnepxuBarh TEMIEpaTypy Teja Ha MOCTOSTHHOM YPOBHE JKH-
BOTHBIM ITOMOTAET MCIIAPEHUE KUIKOCTH C TOBEPXHOCTH TeJla MPHU
BBICOKHMX TEMIIEpaTypax OKpyKaromiei cpenbl. Y denoBeka st 3To-
ro CIYXXHUT MOTOOTHAENEHHE, y coO0aK M MHOTHUX NTHUI[ — y4YalleH-
HOe JbIxaHue. HekoTopele cymuaTsie B jkapy 00OMa3bIBalOT LIKYPY
OOMITBHOM CITFOHOM.

[Tytu TermooOMeHa MeXy MOWKHUIOTEPMHBIM OPTaHU3MOM H
OKpY>Karollen cpepoi mokasansl Ha puc. 4.29.
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PucyHok 4.29 — CxemaTtnyeckoe usobpaxeHue nyten TennoobmeHa
MeXAay NMOWKUIIOTEPMHbLIM OPraHU3MOM M OKpY»Katollei cpeaon
(no E. A. KpukcyHoBy u ap., 1995)

Cpeay NMOMKUIOTEPMHBIX AKHBOTHBIX HEKOTOPBIE TaKXke Croco0-
HBI K TEPMOPETYJISLMU TP ONpeieeHHbIX ycnoBusx. [Imenu, 6pax-
HUKH, KPYITHbIE BapaHbl, OTACIbHBIC BHUIBI PHIO, HAIIPUMED, TYHIIBI,
MOTYT MOBBILIATH TEMIIEPATYPy TeJa B IEPUO/IbI BBICOKOM MBILIEYHOMN
AKTUBHOCTH.

VY JKUBOTHBIX €CTh pa3HOOOpa3HbIe nosedeHyeckue alanTaluu K
temmneparype. OHH IPOSIBIISIOTCS B TIEPEMEIIICHUSX KUBOTHBIX B MEC-
Ta ¢ 6osiee OMArONPHUATHBIMU TEMIIEpAaTypamMu (TiepesieThl, MUTPAIIH ),
B U3MEHEHHSX CPOKOB aKTUBHOCTH, CABUTasl €€ Ha O0JIee CBETI0E BpeMsi
CYTOK U T. A. B mycTbIHe, I/1€ 1HEM MOBEPXHOCTh MOYBBI MOXKET Ha-
rpeBatbest 7o 60- 70°C, Ha packaJIeHHOM TMECKE KUBOTHBIX MOYTH HE
yBUAMIIb. Manenbkuil deHek, kuByiuii B CeBepHOl AMepHKe, J10-
JKUAaeTCs Beuepa Moj TS HUCThIM HaBecoM (puc.4.30).

Ero ymmu, nnunHo#t 15 cM, mOMOraroT KMBOTHOMY OXJIQX1aThCs,
Omaromapst 60JIBIION UX MOBEPXHOCTH, Yepe3 KOTOPYIO BBIXOIUT Kap
Tena.

Hacekomble, penTiiing 1 MIEKOMHUTAIOLIUE TPOBOAST KapKoe Bpe-
MSi, 3apBIBIINCH B TIECOK WJTM CIIPATABIIMCH B HOPBI. B TiryOnHe OYBbI
Temreparypa He TaKk pe3Ko KoyeOJaeTcs U CPaBHUTEILHO HEBBICOKAS.
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Puc. 4.30 — ®PeHek nog TeHUCTbLIM HaBeCcoM

XO0J0IHBIM YTPOM KY3HEUUKH TOJCTABIAIOT OOKa COJHEUHOMY
CBETY, a IHeBHbIE 0a00YKH pacpaBiIsioT KpbUlbs. B momyneHHyto xxapy
OHH, CJI0KUB KPbUIbs, PACIIOIAralOTCs MapaUIEIbHO JTy4aMm.

IIpy noHMKEHUU TeMIepaTypbl BO3yXa MHOTHE KUBOTHBIE IIE-
pexomiT Ha MuTaHue Oosee KanopuiHOM numiel. benku B Terioe Bpe-
M3l rofia Hoe1atoT Oosiee cTa BUI0B KOPMOB, 3UMOM e MUTA0TCs, TJIaB-
HBIM 00pa3oM, CeMEHaMH XBOWHBIX, OoraThIxX xkupamu. Kopmom one-
HSIM JIETOM B OCHOBHOM CIIy’KaT TpaBbl, 3MMOM — JIMIIAHHUKHU, CO-
Jieprkalie B OONBIIOM KOJIMYECTBE OCJIKOBBIE, )KUPOBBIE U CaXapuc-
ThI€ BELIECTBA.

BaxHoe MecTo B IPE0J0JIEHNH OTPULIATEIBHOIO BO3IEHCTBUS HUA3-
KHX TeMIIepaTyp, 0OCOOEHHO B 3UMHHI NEPUOJ, 3aHUMAET BbIOOD JKU-
BOTHBIMM MeCTa JUIsl )KWINIIA, yTEeIUIEHUE YOeXKHUILL, THE3]l IIyXOM, Cy-
XUMH JIUCTbSMHU, YTITyOleHHE HOP, 3aKpbIBAaHUE BXOIOB B HHUX, IPUHS-
THE 0CO0OI MO3bl, HAPUMEpP, CKPYUMBAHUE KOJIBIIOM, YKYThIBAaHHE
XBOCTOM, (puc. 4.31), cobupanue B TPyNIbl, TAK HA3bIBAEMOE «CKY-
4yuBaHUE» U T. J. HekoTopble *UBOTHBIE COrPEBAIOTCS ITyTeM Mpole-
KEK U MPBIKKOB.
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[Tpu Bcem MHOT000-
pazuu npucnocoOIeHui
KUBBIX OPTAaHU3MOB K
BO3/IEHCTBUIO HEOIarormn-
PUSTHBIX TeMIIEpaTyp-
HBIX YCJIOBUI Cpesibl Bbl-
JeNSI0T TPU OCHOBHBIX
NyTH: aKMuUueHvlil, nac-
CusHbwlll U uzbecanue He-
Onaeonpusmuelx memne-
PamypHuIX 8030€UCmaUl.

AxmugHvlii nyms —
YCHUJIEHUE COINPOTHUBIIsIE-
MOCTH, pa3BUTHE PETyJIsi-
TOPHBIX CIOCOOHOCTEH,
JAIOIUX BO3MOXHOCTB
OCYILECTBIIEHHS KU3HEH-
HBIX (DYHKIMI OpraHusma,
HECMOTPS Ha OTKJIOHEHHS
TeMIIeparyp OT OITUMYyMa.
OTOT MyTh SIPKO BBIPA’KEH
y BHJOTEPMHBIX >KHUBOT-
PucyHok 4.31 — CoHs-nonyok B coctosi-  HbIX, PasBUT y SKTOTCPM-

HUM 3UMHeli CIAYKK HBIX, B 3a4aTOYHOU (popme
TIPOSIBIISIETCS Y HEKOTOPBIX
BBICILIMX PACTEHUI.

Ilaccusnwiii nyms — 3T0 MOJUMHEHUE )KU3HEHHBIX (DYHKIMH opra-
HU3Ma XO/ly BHEIIHHUX Temmneparyp. HegocraTok Temsia BbI3bIBAeT yr-
HETEHHUE JKU3HE/IEATEIIbHOCTH, YTO CIIOCOOCTBYET SKOHOMHOMY HC-
MO0JIb30BAHUIO YHEPreTUUECKUX 3aracoB, U B UTOr€ — IOBBIIIEHUIO
YCTOMYMBOCTH KJIETOK U TKaHeW opraHusma. J[aHHbIM MyTh NpUCIIO-
cOONeHns1 K BO3ACHCTBHIO HEONArOMPHUATHBIX TEMIEpaTyp Xapakre-
PEH A BCeX PAaCTeHUH U SKTOTEPMHBIX )KMBOTHBIX. JJI€MEHTHI IMac-
CHUBHOTO MTPUCTIOCOOICHHS MITH a/IaNTAIlUY IPUCYIIN U SHIOTEPMHBIM
JKUBOTHBIM, OOMTAIOLINM B YCJIOBUSAX KpaliHE HU3KUX TeMIIEpaTyp, U
BBIPAXKAIOTCS B CHIDKEHUH YPOBHS 0OMEHa, 3aMeVIEHUN CKOPOCTH PO-
CTa M Pa3BUTHsL, MO3BOJISIOIEE SIKOHOMHEE PAacXOA0BaTh PECYpChl B
CpaBHEHHH C OBICTPO Pa3BUBAIOIIUMHUCS BUIAMHU. Y MIIEKOTIUTAIOIINX
Y NTULl IPEUMYLIECTBA MACCUBHOIO MPHUCIIOCOOIEHHs B HEOIaromnpu-
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STHBIE TIEPHOJIBI TONIA MCTIONB3YIOT eemepomepmHble BUIBI, KOTOPBIE
00J1a1a10T CIOCOOHOCTBIO BNA/aTh B CISIUKY WIIM OLIETICHEHUE.

H36ezanue nebnazonpusmnulx memMnepamypHuix 6030eicmeuii —
o0mmui crnocod A BceX OpraHu3MoB. BbeipaboTka KU3HEHHBIX LIUK-
JIOB, KOrja Hanbosee YA3BUMBIC CTaAWU pa3BUTHUA ITPOXOAAT B CAMBIC
OnaronpuATHbIE MO0 TEMIEPATypHBbIM YCIOBHSM Nepuosl roaa. Jls
pacteHuil 3T0, IIaBHBIM 00Pa30M, U3MEHEHHsI B POCTOBBIX MPOIEC-
cax, JUIs JKUBOTHBIX — pa3Ho0Opa3Hble (popMBbI IOBEICHHUSI.

B cBsa3u ¢ TEM, YTO paCTCHHUS U ) KUBOTHBIC UCTOPUICCKH ITPUCIIO-
cOoOJIEHBI K ONpEACICHHBIM TCIIJIOBBIM PCKHUMaM, TO COBEPUICHHO 3a-
KOHOMEPHO, YTO TeMIIEPaTypHbI (HakTop MMEeT HEMOCpPeICTBEHHOE
OTHOIIICHHE K MX PaCIpe/IeIeHuI0 Ha 3eMile U 00yCIOBIMBACT B TOH
WM UHOW Mepe 3aceIeHHOCTh MPUPOAHBIX 30H KMBBIMH OpraHU3Ma-
mu. OHOHM W3 TJIaBHBIX 3aKOHOMEPHOCTEH B pacmlpeie]ICHUU COBpE-
MEHHBIX OPraHU3MOB SIBISETCS UX Ouononaprocms. OHa 3aKIHOYaET-
CA B TOM, YTO Y OpraHM3MOB B BBICOKUX HIUPOTAX YMEPCHHBIX 30H
HaOJII01aeTCs OMpPENEeIEHHOE CXOICTBO B CUCTEMAaTHYECKOM COCTaBe
¥ psizie OMOTOTUYECKUX SIBICHUA. DTO XapaKTepHO KaK Il HA3eMHOM,
TaK M JUIs MOpckoi dayHs! 1 (ropel. bunonspHocTs 0OTMEYaeTCs U B
MNOMKUPOTHOM KaY€CTBCHHOM COCTABEC JKUBbIX OPraHU3MOB. Haan/IMep,
JUIs TPOITMYECKON 30HBI XapaKTepHO 0o0Jiee BBICOKOE BUI0BOE pa3HO-
oOpasue Mo CpaBHEHHUIO C BBICOKMMH ITUPOTAMH.

4.3. BaraxuocThb

Booa. B xu3HM OpraHM3MOB BOJIa BRICTYTIAET KaK BAKHEH NN IKO-
noruyeckuii hakrop. be3 Boapl HeT ku3HU. JKUBBIX OpraHU3MOB, HE
CoZIepKallMX BOAy, Ha 3emuie He HaiineHo. OHa sBisIeTCs OCHOBHOM
YacTbIO MPOTOILIa3Mbl KJIETOK, TKAHEH, paCTUTENbHBIX U AKUBOTHBIX
cokoB. Bce Gnoxnmuueckue npouecchl aCCUMWIALUN U TUCCUMUIIS-
LMY, Ta3000MEH B OpraHu3Me OCYIIECTBISIIOTCS MPU JOCTATOYHOM
obecriedeHus ero Booil. Boma ¢ pacTBOpeHHBIMU B HEW BelleCTBaMU
00yCIIOBIIMBAET OCMOTHUYECKOE AaBIEHUE KIIETOUHBIX U TKAHEBBIX JKU/I-
KOCTEH, BKITIOUasi © MEKKIJIETOUHBIH 0OMEH. B mepnos akTHBHOM JKU3-
HEJIEeATENIbHOCTU PACTEHUI U JKUBOTHBIX COJIEPKaHKE BOJIbI B X Opra-
HH3Max, KakK MpaBujo, JOBOJBHO BhICOKOE (Tabm. 4.10).

B HenesTeabHOM COCTOSIHUM OpraHu3Ma KOJIMYECTBO BOJIbI MOXKET
3HAYUTEILHO CHUXKAThCS, OJIHAKO U B NIEPUOJI ITOKOSl OHA HE MCUYe3aeT
noJHOCThI0. Hanpumep, B Cyxux MXax W JIMIIAWHUKAX COJEp:KaHUE
BOJIBI K 00IIIel Macce cocTaBisieT 5S—7%, a B BO3YIIHO-CYXHX 3€p-
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Ta6nuua 4.10 — Coaep:kaHue BoAbl B paCTUTENbHbIX U XXKMBOTHbLIX
opraHuamax, % k macce Tena (no b. C. Ky6aHueBy, 1973)

PacTteHus Conepxatue YXnBOTHbIE Conepxarue
BOAbl BOAbI
Bopopocnu 96-98 y6km 84
KopHu MopkoBu 87-91 Monntocku 80-92
Jluctbs TpaB 83-86 Hacekomble 46-92
Jluctbs fepeBbeB 79-82 JNaHueTHuK 87
Kny6bHu kapTodens 74-80 3eMHoBOHbIE no 93
CT1BOMbI AepeBbEB 40-55 MnekonuTatowme 68-83

HOBKax 3J1akoB — He MeHee 12—14%. HazemHble opranusMel u3-3a
MOCTOSIHHOM MOTEPH BOJABI HYKJAIOTCS B PETYISPHOM €€ TOIOJIHE-
HuM. [1o3TOMY y HUX B Ipolecce 3BOJIOLUH BbIPAOOTAINCh TPUCTIO-
cOOJIEHHUs, KOTOPbIE PETYJIMPYIOT BOJAHBIM OOMEH M 00eCTeUnBAIOT
HKOHOMHOE pacxopioBaHue Biaru. [IpucnocoGieHust HOCSIT aHaTOMO-
Mopdoaorudeckuii, pu3nonoruueckuii U MOBEACHYECKUI XapakKTep.
[TorpeGHOCTE pa3HBIX BUIOB PacTEHUI B BOJE MO MEPHOAAM pa3BH-
TUsl HE OAMHaKoBa. MeHsieTcsl OHa M B 3aBUCUMOCTH OT KJIMMara U
noyBkl. Tak, 371aKOBbI€ KYJIBTYPhI B MEPHUOJIbI MPOPACTAHUSI CEMSIH U
CO3pEeBaHMs HYXKJAIOTCSl MEHbILIE BO BJIare, 4eM BO BpeMsi Hauboiee
WHTEHCUBHOTO pocTa. Kpome BIaKHBIX TPOIMUKOB, MPAKTUYECKU TI0-
BCEMECTHO PACTEHUS! HUCIBITHIBAIOT BPEMEHHBIN HEI0CTAaTOK BOJbI,
3acyxy. [Ipu BbICOKMX TemmepaTypax B JIETHUH NEPUOJT YACTO MPOsB-
asietcs atMocdepHas 3acyxa, a TaKKe NOYBEHHas! (MPU YMEHbLICHUN
JIOCTYITHOM pacTeHHIO TIOYBEHHOH Biaru). Hemocrarok wim nedunut
BJIark CHWYKAeT MPUPOCT PACTEHUH, MOXKET CTaTh NPUUMHOM MX HU3-
KOPOCJI0CTH, OECIUIONUS U3-32 HEJOPA3BUTHS T€HEPATUBHBIX OPTraHOB.

[lepBocTeneHHOE 3HaUE€HUE BO BCEX MPOSIBICHUAX XKU3HEEATENb-
HOCTH UMEET BOJHBII 0OMEH MEKy OPraHM3MOM U BHEIIHEH CPeIoH.
BnaxxHOCTB cpenbl HepeaKo SBISeTCs (aKTOPOM, JTUMHTHUPYIOIUM
pacrnpocTpaHEeHHE U YUCIIEHHOCTh OpraHu3MoB Ha 3emiie. Hanpumep,
CTEIHBbIE ¥ OCOOCHHO JIECHBIE PACTEHHS TPEOYIOT TIOBBIIIEHHOTO CO-
JiepKaHus TapoB B BO3/AyXE, PACTEHHs e MyCThIHb MPUCIOCOOUINCH
K HU3KOM BJIAKHOCTH.

BaxxHy0 posib y 5KMBOTHBIX MTPAOT MPOHULIAEMOCTb MOKPOBOB U
MeXaHHU3MBbI, PEryJIUpPYIOIINe BOTHBIN 00MeH. 3/1eCh YMECTHO JaTh Xa-
PAKTEPUCTUKY OCHOBHBIM NOKA3AMENAM 61axiCHOCmu. BlaXxHOCTb—
9TO MapaMeTp, XapaKTePU3YyIOINi CoepKaHne BOISTHOTO mapa (ra3o-

162



o0pa3Hoii Bozibl) B BO3yxe. Pa3myaroT abCoIIOTHYIO U OTHOCHTEITb-
HYIO BIQKHOCTH.

Abcontomuasn 61a#CHOCMb — KOJIMYECTBO Ta3000pa3HON BOJHI,
coziepKalIencs B BO3yXe, U BBIPaKEHHOE Yepe3 Maccy BOJIbI Ha €111~
HUILy MacChl BO3yxa (HarmpuMep, B rpaMMax Ha KHJIOTpaMM MiH Ha 1
Ky0. M BO31yXa).

OmuocumenvHas 61a’*CHOCHMb — 3TO OTHOLICHHE KOJIUYECTBa
MMEIOLIETOCs B BO3/LyX€e Mapa K HACHIIIEHHOMY KOJIMYECTBY Mapa MpH
JaHHBIX YCJIOBUAX TEMIICPATYPhbl U AaBJICHH.

TO COOTHOILIEHHUE YCTaHABIMBAETCS 110 (hopMmyie:

r=i~100,
PS

IJie I — OTHOCHUTEIbHAS BIAXKHOCTE;
P u PS—a0comoTHas 1 Hackllaromias (MakCUMasibHasi) BIaXKHOCTh MPH
JTaHHOW TeMIIeparype.

OTHOCHUTENBHYIO BIAXKHOCTh OOBIYHO U3MEPSIOT, CPABHUBAS TEM-
nepaTypy Ha JIByX TEPMOMETPaX — C BIXKHBIM M CYXHM IIAPHKOM.
OtoT npubop HaszbiBaeTcs ncuxpomerpoMm. Tak, ecan oba TepMOMeET-
pa MOKa3bIBAIOT OJIMHAKOBYIO TEMIIEPATYpPY, TO OTHOCUTENbHAS BIIAX-
HocTh paBHa 100%. Eciu ke «BIaXkHbI» TEPMOMETP MEHbILIE MOKa-
3BIBAET TEMIIEPATYPY, YEM «CyX0i» (0OOBIYHO TaK U ObIBAET), TO U OT-
HOcHTeNbHas BiaxHOcTh OyaeT meHble 100%. TouHyro BenHUUHY
MOJTYYal0T U3 CHeMaIbHBIX CIIPABOUHBIX Tabmul. s u3MepeHus oT-
HOCHUTEIBHON BIIQXKHOCTH ynoOeH u rurporpad. B nmpubope ncnons-
3yeTCs CBOMCTBO YeIOBEUECKOT0 BOJIOCA COKPAIIATHCS WM YIUTUHATHCS
B 3aBUCUMOCTH OT OTHOCHUTEIILHON BIIAXKHOCTH, YTO TTO3BOJISIET BECTH
HEMPEPHIBHYIO 3aUCh NMOKa3aHHUM.

B skonormyeckux uccine0BaHusIX OTHOCHTEBHAS BIAKHOCTD U3-
MepseTcst T0BOJIbHO YacTo. bonbioe 3HaueHne 71 OpraHu3MoB UMe-
eT ¥ Oepuyum Hacblujenus BO3LyXa BOASHBIMH ITAPaMH WIIN Pa3HOCTb
MEXYy MAaKCUMAaJIbHOW U aOCOJIFOTHOM BJIa)KHOCTBIO MPU ONpPEAEIIeH-
HOU Temmeparype. Jlepuut HachIeHns BO3/1yXa MOXKHO 0003HAYHUTh
OyKBOH U ompeAenuTh 1o Gopmye:

d=PS-P.

OTOT nokazaresb HauboJee YeTKO XapaKTepU3yeT UCHapSIOILYyTO
CHJIy BO3[yXa M WIpaeT sl SKOJIOTHYECKUX HMCCIIET0BAHUN 0CO0YI0
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poib. B cBsi3u ¢ TeM, uTo ucnapsionas cuiia Bo3iyXa ¢ MOBBIIICHHEM
TeMIepaTypbl YBEJIMUUBAETCS, MPU pa3HbIX TeMIeparypax Ae(QUIMT
HACBIIICHUS HEOJWHAKOB MPU OJTHOM W TOM ke BiIaxHOCTH. [Ipu ero
BO3pPAacTaHWH BO3YX CTAHOBUTCS CYILLIE U B HEM HHTEHCUBHEE IPOHC-
XOISIT MCTIapeHue U Tpancnupanus. [Ipu ymeHbmennn aedunnra Ha-
CBILLEHUS] OTHOCHTENBHASL BIAKHOCTh BO3JyXa YBEJIHYUBAETCS. TeM-
nepaTtypa cpebl, TaKUM 00pa3oM, CaMbIM CYIIECTBEHHBIM 00pa3oM
BJIMSIET HA XapakTep NEHCTBUS BIaKHOCTH.

BaxHbIMH B JKM3HU OPTaHU3MOB SIBJISIFOTCS M OCOOCHHOCTHU pac-
npeoenenust 61a2u o ce30HaM B TeueHue roaa. BeimanaroT 1 ocaaku
B 3UMHee WM JieTHee BpeMs. KakoBo cyrouHoe ee konebanue. Tak, B
CEBEPHBIX pallOHAX HaIIEH ITAHETHl OOMIIBHBIC OCAJIKH, BHITTAJAFOIINE
B XOJIOTHOE BpeMs rofia, 00JbIIeH YacTh0 HEAOCTYITHBI PACTEHUSIM, U
B TO K€ BpeMsl JIJa)Ke MaJjible OCaJIKH JIETOM OKa3bIBAIOTCS KU3HEHHO
HEOOXOIUMBbIMU. BajkHO yUMTBHIBaTh M XapaKTep BBINAAAIOLIUX OCaA-
KOB — MOPOCAILUUN J0XK/1b, JTUBEHb, CHEI, UX MPOJOJIKUTEIBHOCTb.
Hanpumep, Mopocsiiuii 10>k/1b JETOM XOPOLIO YBIAXHSET OUYBY, 00-
nee 3Q¢heKTUBEH JUIsl paCTEHUH, YeM JTUBEHb, HECYIIUH KOJIO0CCaIb-
HbIE ITIOTOKH BOZbI. BO BpeMs JIMBHS 10YBa HE YCIIEBAET BIIUTHIBATH
BOJLy, OHa OBICTPO CTEKAET, YHOCS C COOOM IMIIOJOPOJHYIO YacTh, IJI0-
XO YKOPEHHUBLIMECS PACTEHUS, 3a4acTyI0 BEET K TMOENIN MEITKUX KH-
BOTHBIX, 0COOEHHO HaceKOMbIX. OJTHAKO U 3aTSHYBIIUECS MOPOCSILUE
JIOKAM MOTYT OKa3blBaTh HEOJArONMpHUsITHOE BO3/ICHCTBUE HA JKHU3HE-
JESATEIbHOCTh KUBOTHBIX, HAIIPUMEP, HACEKOMOSIIHBIX MTULl B IEPU-
0]l BBIKAPMJIMBAHUS NITEHIIOB.

3UMHME 0CaJKH, BBINAJAIOUINE B BUJIE CHETa, B XOJOJHOM U yMe-
PEHHOM KJIMMATe, CO3JaI0T CHEXHBIN MOKPOB, KOTOPBINA OJIarompHsIT-
HO BJIMSIET HA TEMIIEPATyPHBIM PEXHUM ITOYBBI M TEM CaMbIM IOBBIIIIA-
€T BBDKMBAEMOCTh PACTEHUH U )KUBOTHBIX. 1 HA000pOT, 3MMHME OCaI-
KU B BUJIE JOXK/IS1 OKA3bIBAIOT HEOIAronpusiTHOE BO3JIEHCTBHE HA pac-
TEHUSl, UX BBKUBAEMOCTb, YBEJIMUMBAIOT CMEPTHOCTh HACEKOMBIX.

CreneHpb HacBIIEHUS BO3/lyXa U MOYBbI BOJSHBIMH MapaMH HUMe-
et Oonbinoe 3HayeHue. Hepenko HabmromaroTcs ciaydad rulend xKu-
BOTHBIX U PACTEHUN BO BPEMsl 3aCyXH, KOTOpas BbI3BaHA Ype3MEPHOI
CYXOCTBIO BO3[lyXa WJIH CyXoBesMHU. B nepByro ouepesp 3To cKa3biBa-
€TCsl Ha )KM3HH OPTaHW3MOB, OOMTAIOIIMX BO BIIAYKHBIX MECTaxX, Kak
MIPABUJIO, U3-32 OTCYTCTBHsI Y HUX MEXAHU3MOB, PETYIUPYIOLIUX T10-
TEPIO BOJBI MIPU TPAHCIUPALMK U UCIIAPEHUH, TOTA KaK HapyKHbIE
MIOKPOBBI TEJIa BECbMa HEMPOHULAEMBI.
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BnaxxHOCTh BO3Myxa OOYCIIOBIMBAET MEPHOANIHOCTh AKTHBHOMN
’KM3HU OPTaHU3MOB, C€30HHYIO TUHAMHKY YKU3HEHHBIX IIMKJIOB, BIIU-
S€T Ha TPOJOKUTEIBHOCTh PAa3BUTHS, TUIOOBUTOCTh U UX CMEPT-
HOCTh. Hampumep, Takue BUIBI PacTeHUH, KaK BEPOHHUKA BECEHHSI,
He3al0y/ika nmecuaHasi, Oypadok MyCTBIHHBIA M Jp., UCTIOIB3YS] BECEH-
HIOIO BIIAry, YCIIEBalOT B OUeHb KopoTkue cpokw (12-30 aneit) mpopa-
CTH, Pa3BUTh T'€HEPATUBHBIE TOOETH, PaclBECTH, CHOPMUPOBATH TIIIO-
IIbI ¥ ceMeHa. JlaHHbIe OJHOJIETHUE pacTeHHs Ha3bIBAIOT agemepami
(oT rped. «ademepecy — MUMOJIETHBIN, OJTHOTHEBHBIN). DdeMepsl B
CBOIO OYepelb MONPA3IEIIAIOTCS Ha BECCHHUE U OCeHHME. Brimie Ha-
3BaHHBIE PACTEHUsI OTHOCITCA K BECEHHUM ddemepaM. UeTkyro mpu-
CMOCOOJIEHHOCTh K C€30HHOMY PHUTMY BJIQKHOCTH TPOSIBIISIIOT M OT-
JIeTIbHbIe BUJ/IbI MHOTOJIETHUX PAaCTEHU, Ha3bIBaEMBbIE 3¢hemepouda-
Mu WA 2eoapemepoudamu. TIpyn HEOIArONPUATHBIX YCIOBUSIX BIIaXK-
HOCTH OHHM MOTYT 3a/IEpXKHBaTh CBOE Pa3BUTHE JI0 TEX TOP, MIOKa OHA
HE CTaHeT ONTUMAJILHOW WK, KaK 3(heMephl, MPOUTH BECh €T0 IUKII B
Ype3BbIYaiHO CKaThle paHHEeBeCeHHUE CPOKU. CroJja MOXKHO OTHECTH
TUIWYHBIEC PACTEHUS IOJKHBIX CTETIeH — rHalliHT CTETTHOM, IITUIIEMITEY-
HUKH, TIOJIBIIaHBI U JIP.

Ddemepamu MOTYT OBITH M KUBOTHBIE. DTO TaKHe, KaK HACEKO-
MbI€, paKooOpa3HbIe (IIUTHHU, TOSBISIOIINECS B OOIBIIOM KOJINYECTBE
BECHOM B JIECHBIX JyKax) U Jake ppIObl, 0OMUTAIONIME B HEOOIBLINX
BOZIOEMAX, JIyXKax, Harpumep, adpuKkaHCKue HOTOOpaHXH U aduoce-
MHOHBI U3 OTpsiia Kaprno3yoooOpa3HbIX.

[To oTHOIIEHHUIO K BIAYKHOCTH PA3IUYAIOT SBPUTUTPOOMOHTHBIEC 1
CTEHOTMI'POOMOHTHBIE OPraHU3MBI.

Depuzucpobuonmnule opeanuzmvl TPUCIIOCOOMINUCH KUTh NPH
Pa3IUYHBIX KOIEOaHHUSX BIAKHOCTH. J{J1s CTEHOrMrpOOHMOHTHBIX Opra-
HU3MOB BJIQKHOCTB JIOJDKHA OBITH CTPOTO ONPEAETICHHOM: BBICOKOM,
cpenHei uiau HU3KoW. Pa3BuTHE )UBOTHBIX HE MEHEE TECHO CBS3aHO C
BJIQKHOCTBIO cpeibl. OJTHAKO KUBOTHBIE B OTIIMYHE OT PACTEHUH MMe-
0T BO3MOYKHOCTb aKTUBHO OTBICKHBATh YCIIOBHUS C ONITUMAIIbHOH BIaX-
HOCTBI0, 001aat0T 00Jiee COBEPIICHHBIMU MEXaHU3MaMU PEryJIsiiun
BOJHOTO OOMeEHa.

BrnaxHOCTB cpezibl BIUSIET Ha COAEPKAHUE BOJIBI B TKAHAX JKUBOT-
HOTO M OTCIOZIa IMEET HETOCPECTBEHHOE OTHOIIEHUE K €ro TOBEIe-
HHIO ¥ BBDKUBaeMOCTH. BMecTe ¢ TeM OHa MOXKeT OKa3bIBaTh U KOCBEH-
HOE BO3JIEHCTBHE Yepe3 MuIlly u Apyrue daxropsl. Hanmpumep, Bo Bpe-
M3l 3aCyX ITPU CHIIBHOM BBITOPAHUH PAaCTUTEILHOCTH COKpAIAETCsl YHC-
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JIEHHOCTH JKUBOTHBIX-(DU-
TodaroB. Pa3zurue xu-
BOTHBIX 10 (pa3am TpeOy-
€T CTPOTO OIpPEETIEHHbIX
YCJIOBUM MO BJIAKHOCTH.
[Ipu HenocTarke Biaru B
BO3/yX€ WM MHUIIE Y KH-
BOTHBIX PE3KO COKpalla-
€TCs TUIOIOBUTOCTh, U B
TIEPBYIO OYepellb y BIIaro-
mobusbix ¢hopm. Heno-
CTaTOYHOE KOJIUYECTBO
BOJIbI B KOPME CHUXKAET

3ona ] 3ona if 3owa ii] WHTEHCHBHOCTH POCTa Y
Cyxa 8raxro Braxto GOJBIIMHCTBA KUBOTHBIX,

3aMCIJIICT UX Pa3BHUTHUC,
PucyHok 4.32 — BnusiHue BnaxHocTu COKpamaeT MmpoaoJIKHU-
Ha OCHOBHbI€ XXU3HEeHHble npoueccbl y  TCIbHOCTL JKU3HH, yBCIIU-
XunBOTHbIX (no H. IN. HaymoBsy, 1963) 4YHUBacT CMEPTHOCTH

A — zuepocpunsi, 5 — kcepogurbl, (puc. 4.32).
1 — cMepmHocmb, 2 — 00/1208€4HOCMb, Crie10BaTeIbHO, 800-

3 — nnodosumocms, 4 — cKkopocmb pas3guUMUSs. .
HblU pedtcum, m. e. nocje-

0oeamenvHvle UsMEeHeHUs
8 NOCMYNIIEHUU, COCIOSHUU U COOEPHCAHUU 800bL 80 BHEUIHEl cpede
(o b, CHET, TyMaH, HACHIIIIEHUE TTapaMy BO3/1yXa, YPOBEHb IPYHTO-
BBIX BOJI, BIIQ)KHOCTB MIOYBBI), OKA3bIBACT CYLICCTBEHHOE BIMSIHUE Ha
KHU3HENIEATETLHOCTD JKUBBIX OPTaHU3MOB.

[To oTHOIIEHNIO K BOAHOMY PEKUMY Ha3eMHbIE OpPraHU3MBbI TOJI-
Pa3aensaoTCs Ha TPU OCHOBHBIE SKOJIOTMYECKUE TPYIIIBL: 2uepoghunb-
Hule (BIaronoOuBbIe), kcepoghunvivie (CyXOnOOUBBIE) U Me30¢hub-
Hule (MPEeINOYUTAIONINE YMEPEHHYIO BIaXHOCTh). [IpuMepom rurpo-
(UIIOB cpeu pacTeHUi MOTYT CITyKHUTh Kaldy)KHHUIIa OOJOTHAs!, KUC-
auia OOBIKHOBEHHAs, JIOTUK TMOJ3YYHH, YUCTSIK JIOTUYHBIA U Jp.;
CpeH )KUBOTHBIX — MOKPEIIbI, HOTOXBOCTKH, KOMaphl, CTPEKO3bI, KY-
KENUIbl, YK U T. 1. Bce OHM HEe BBIHOCAT 3HAYUTEIHLHOIO BOIHOTO
neUIrTa U TUIOX0 MEPEHOCAT Jake KPaTKOBPEMEHHYIO 3aCyXy.

Hacrosimumu kcepoduiaaMu sSBISIOTCS )KYKH-YE€PHOTEIKH, BepO-
JFOTBI, BapaHbl. 371ECh MUPOKO MPENCTaBICHBl MHOTOOOpa3HbIe MeXa-
HHU3MBI PETYIISALIH BOJIHOTO 0OMEHA U MMPUCTIOCOOICHUS K YACPIKaHUIO
BOJIbI B TEJIE U KJIETKAX, YTO CJIa00 BBIPAKEHO y TUTPO(UIIOB.
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BwMmecre ¢ Tem pazneneHre OpraHM3MOB Ha TPH TPYITBI B KaKO-
TO MEpe OTHOCUTEINIbHO, TaK KaK Y MHOTMX BHJIOB CTE€NIEHb MOTPEOHO-
CTH BO BJIare HETOCTOSTHHA B PA3JIMYHBIX YCIOBHSIX U HEOIMHAKOBA HA
pa3HbIX CTaaUsIX Pa3BUTHUS OpraHU3MOB. Tak, IPOPOCTKH M MOJIOJbIE
pacTeHusi MHOTHX IPEBECHBIX TMOPO]] PA3BUBAIOTCS MO TUITY Me30(HITb-
HBIX, @ B3pOCIIbIE PACTEHHsI UMEIOT SIBHBIE YEPThI KCEPOPHUTOB.

ITo cocoOy perynupoBaHusi BOAHOTO peXMMa Ha3eMHBIE pacTe-
HUS TOJPA3JEIIAIOTCS HA JIBE TPYMIIbL: NOUKUTOSUOPUOHBIE U 20MEO-
2UOpUOHDbLe.

Totikunoeudpuonsie pacmenus — 3TO BUABI HE CITIOCOOHBIE aK-
TUBHO PEryJIMpOBaTh CBOM BOJHBIN peXHUM. Y HHX HET KaKUX-JIMOO
0COOCHHOCTEH aHATOMHUYECKOTO CTPOEHHS, KOTOphIe CII0COOCTBOBA-
7M1 ObI 3aLIUTE OT UCHapeHHs. Y OOJBIIMHCTBA OTCYTCTBYIOT YCThUIIA.
Tpancnupanus paBHa npoctoMy ucnapernto. ComepkaHue BOIBI B
KJIETKaX HaXOIUTCs B PAaBHOBECUH C JIaBJICHUEM MapOB B BO3IyX€E WU
OTIPEICIISIETCSl €r0 BIAKHOCTBIO, 3aBUCUT OT ero Kosiebanui. K moii-
KWIOTUIPUAHBIM PACTEHUSAM OTHOCATCS IPUObI, Ha3eMHbIE BOJOPOC-
M, TUIIAWHUKA, HEKOTOPBIE MXH, U3 BBICIINX PACTEHHH — TOHKOJIH-
CTHBIE MAIOPOTHUKH TPOMUUYECKUX JiecoB. HeMHOrouncneHHuyto rpyr-
My COCTaBISIOT LIBETKOBBIE PACTEHHS, UMEIOIIUE YCThUIA, — TPE-
CTaBUTEJIM CEMENCTBA FECHEPUEBBIX, OOUTAIOIINE B pACILEINHAX CKaJl
Ha bankanax u B FOxxHolt Adpuke. Crofa ke OTHOCAT cpeHea3naTc-
KYyIO IyCThIHHYIO 0cOoKy — Carex physocles. JIMCThst MOWKHIOTHIPU/I-
HBIX PACTEHUH CIIOCOOHBI BBICHIXaTh MPAKTUYECKHU /10 BO3LYLIHO-CYXO-
TO COCTOSIHUSI, @ TTOCJIE CMaYMBaHHsI BHOBD «OJKMBAIOT» M 3€JICHEIOT.

Tomeoeudpuonvie pacmenusi cnocoOHBI B OMPEJIETICHHBIX Tpefie-
Jax PerylupoBaTh MOTEPIO BOJBI ITyTEM 3aKPhIBAHUS YCTHUI] U CKJIa-
JbIBAaHUSI JIMCThEB. B KJIETOUHBIX 000J0YKaX OTKJIAJbIBAIOTCS BOJO-
HETPOHUIIaeMbIe BelecTBa (CyOeprH, KyTaH), TOBEPXHOCTh JHCTHEB
MOKPBITA KYTUKYJIOH U T. A. DTO JaeT BO3MOKHOCTb TOMEOTUAPUI-
HBIM PAaCTEHHUSIM MOIEPKUBATh HA CPABHUTEIBHO MTOCTOSTHHOM YPOB-
HE COZIep KaHUE BOJBI B KJIETKAaX U JaBJI€HUE BOASHBIX MApOB B MEX-
KJIeTHUKaX. TpaHcnupauus 1o BeJIMYMHE THEBHOM U CE30HHOM AMHA-
MHUKE 3HAYUTETHHO OTIIMYAETCS OT CBOOOTHOTO WCIAPEHUs CMOYCH-
Horo ¢uznyeckoro tena (puc. 4.33).

OTta rpyrmnma cocTaBseT OOJIBITUHCTBO BBICIITNX COCYIMUCTHIX pac-
TeHUH, (OPMHUPYET pacTUTENbHBINA MOKpoB 3emiu. HMHaue BmMecTo 3e-
JICHBIX JIECOB M JIYTOB JIa)K€ B YMEPEHHBIX MIMPOTaX CBEXKas 3€JCeHb
BCTpeyYaach Obl TOJIBKO MOCIE T0KACH.
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Puc. 4.33 — Cxema cyTo4yHOro
xo4a TpaHcnupauvy npyu pasHom
BoAoobecneYeHHOCTU pacTeHUn

(no T. K. NopbiwmHomn, 1979)

1 — mpaHcnupayusi 6e3 ozspaHu4yeHus,
2 — mpaHcnupayusi ¢ rMosyOeHHbIM CHU-
JKeHuem briazodapsi CyXXeHuKr ycmbul,
3 — mo e, npu MonHoOM 3aKpbi-muu yc-
mbuy, 4—rorHoe UCKIIYeHUe yembUY-
Holl mpaHcrnupayuu briazodaps Onumerisb-
HOMY 3aKpbl8aHUl ycmbuy, (ocmaemcsi
NUWb KyMUKymsipHasl mpaxcupauusi), 5
— CHLbKeHUe Kymu-KyrisipHoU mpaHcrupa-
yuu bna2odapsi U3MeHEHUHO MPOHUUaeMo-
cmu mem-6paH. CmpersiKu, HarpaerneHHble
8HU3, — 3aKpbl6aHue yCmbUl; CMpPeriKu,
HaripaereHHble 88epX, — OMKPbIBaHUE yC-
mbuy. MyHKmup —OHesHoU xod ucrnape-
HUs1 co c80600HOU 80OHOU 08ePXHOCMU.
LLImpuxoeka— obracmb KymuKysipHoU
mpaHcnupayuu.

VYcioBus BOIHOTO oOMeHa y
OpraHU3MOB ONpPEEAIOTCS BIaXK-
HOCTBIO MecTooOuTanus. B 3aBu-
CUMOCTH OT 3TOT0 y HHX MOSIBIISA-
IOTCS YepThI MPUCTIOCOOIEHUS K
KHU3HHU B YCIIOBHSIX JOCTATOYHOTO
WJIM MaJioro BofocHabxenus. Hau-
0oJ1ee YETKO ITO BBIPAXKEHO Yy pac-
teHuil. He oOnanas Bo3MOXXHOC-
TBIO CBOOOIHOTO TEPEIBUKCHHUS,
OHM JIy4Ille APYTUX MPOSBISIOT
MPHUCTIOCOOICHHOCTh K KHU3HU B
MECTOOOUTAHUSIX ¢ OOJBIITUM WIIN
MaJIbIM KOJIMY€CTBOM BIIATH.

B 3aBucumocTH ot MecTo00u-
TaHWsI CPeId Ha3eMHBIX PACTCHUN
pa3nuyaoT CIEAYIOLINE KOJIOTHU-
YEeCKHUE TPYIIIBL:

* TUTPO(HUTHI,

* Me30(uTHI

* Kcepo(UTHI.

['urpouts! (OT rped. «rurpoc»
— BJIQXHBIA U «(DUTOH» — pacTe-
HUE) — pacTeHusi, OOUTAIONINE BO
BIIQKHBIX MECTaX, HE TIEPEHOCSIIHE
BOJIHOTO jeduimTa 1 obnaaromime
HEBBICOKOM 3aCyX0yCTOMUUBOCTEIO.
Pactenus aToii rpymnmbl UIMEIOT, Kak
MpaBWIIO, KpyIHbIE, TOHKKE, He-
JKHBIE JINCTOBbIE IIACTUHKH C HeE-
OOJIBIINM YHCIIOM YCTBUII, HEPEIIKO
PacIOIOKEHHBIX ¢ 00EHX CTOPOH.
Yerbria 60mbIei YacThio MMPOKO
OTKPBITHI, B CBSI3H C 9TUM TPAHCIIH-

pars Majio OTJIMYaeTCst OT (pruzryeckoro ucrnapeHus. Kopau oObraHO T0-
CThIe, cr1abo pa3BeTBiIeHHbIE. KOpHEBBIE BOIOCKH MpECTaBIeHbI c1a00
WIN OTCYTCTBYIOT. Bce opraHbl MOKpPBITBI TOHKUM OIHOCJIONHBIM 3MH-
JIEPMHUCOM, KYTHKYJbI nipaktidecku HeT. Llupoko passuta asperxuma
(BO3IyXOHOCHAs TKaHb), oOecreurBarolas a’dpauuio teaa pacrenus. K
rurpoduTaM B IEPBYIO OYEPE/Ib OTHOCAT TPOIUIECKHE PACTEHHS, KOTO-
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pble KMBYT IIPU BBICOKOM TEMITEpaType U BIaKHOCTH Bo3ayxa. Hepeako
TUrpoUTH OOMTAIOT B TEHU 0] TIOJIONOM Jieca (Harpumep, narnopoTHH-
K1) WM HA OTKPBITBHIX MPOCTPAHCTBAX, HO 0053aTeIbHO Ha M0YBaX Iepe-
YBIIQKHEHHBIX WJIH TIOKPBITBHIX BOJOW. B yMEpeHHOM M XOJIOIMHOM KITH-
MaTe THUITUYHBIMU TUTPO(UTAMU SBISIOTCS meHesble TPABIHUCTBIE pac-
TeHUs JiIecoB. Ha OTKPBITBIX MeCTax M BIaKHBIX IOYBAX PACTYT C8EMIO-
évle TUTPo(UTHL. ITO Takue, Kak kamyxuuua (Calta palustris), makyH-
tpasa (Lythram salicaria), pocsiika (Drosera), MHOTHE 3J1aKU M OCOKH Chl-
PbIX MECTOOOMTaHUH, U3 KYJIBTYPHBIX PACTEHUH K CBETOBBIM TMIpOdu-
TaM OTHOCSIT PHC, KYJIETUBUPYEMBIN Ha IMOJISX, 3AJIUTHIX BOAOK. B riemom
JKE TIPY JIOBOJILHO OOJTBIIIOM pa3HOOOpa3uu MECTOOOMTaHUH, 0COOEHHO-
CTEell BOMHOTO PeXUMa U aHATOMO-MOP(OJIOTUUECKHUX YepPT BCEX TUTPO-
(bUTOB OOBEMHSIET OTCYTCTBHE MPUCTIOCOOIEHNH, OrpaHUUMBAIOLLMX Pac-
XOJ1 BOJIBI M HECTIOCOOHOCTD BBIHOCHTH JIa’Ke HE3HAUMTENBHYIO €€ MoTe-
pro (puc. 4.34).
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PucyHok 4.34 — CkopocTb pacxoga BoAbl Npy 3aBAAaHUN NIUCTLEB
pacTeHun pa3Hbix akonornydeckux Tunos (no T. K. NopbiwnHon, 1979):
1 — auepogpumni, 2 — me3ogumsl, 3 — Kcepoumbl, 4 — CyKKyeHMbI.

Hanpumep, y cBETOBBIX THTPO(UTOB JIUCThS B JIHEBHOE BpPEMs
MOTYT TEPSTh 32 4aC KOJIMYECTBO BOJBI, KOTOPOE B 4—35 pa3 npeBbl-
IIaeT Maccy JIMCTa. XOpOIIO M3BECTHO, KaK OBICTPO BSHYT B pyKax
IIBETHI, COOpaHHbIe 10 OeperaM BogoemMoB. [lokazaTensHbl 17151 TUTPO-
(uTOB M HEOOJBININE BEIUUYMHBI CyOIeTaTbHOTO BOIHOTO JAehUIUTA.
Jlst kucnwibl v MaliHuka otepst 15-20% 3araca Bojbl yke HeoOpa-
THMa U BEJET K THOEIIH.
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Me3ogumpi — 3T0 pacTeHHs1 yMEPEHHO YBIAKHEHHBIX MECTOOOH-
TaHuid. OHM MMEIOT XOPOLLIO Pa3BUTYHO KOPHEBYIO cucteMy. Ha KopHsx
MMEIOTCS] MHOTOYHCIIEHHbBIE KOPHEBBIE BOJIOCKU. JIMCTBsI pazHbIe 1Mo pa3-
Mepy, HO, KaK IIpaBuII0, OOJIbLINE, MITKHE, HETOJICTIE, IJIOCKHE, C yMe-
PEHHO Pa3BUTHIMHU MMOKPOBHOM, MPOBOMAIICH, MEXaHUIECKOU, CTONI0Ua-
TOM ¥ ryOYaToii TKaHSIMH. YCThUIIA PACTIONATalOTCs HA HUYKHEH CTOpOHE
JIMCTOBBIX IJIACTUHOK. XOPOLIO BbIpayKeHa PEry/IsILMs YCTBUYHON TPpaHC-
nupaiyu. K Me3ouram 0THOCSTCSI MHOTHE JTyTOBBIE TPaBbl (KJIEBEP JTy-
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PucyHok 4.35 — U3ameHeHne UHTEeH-
CUBHOCTU (PU3MNONIOrMYECKUX npoLec-
COB Y TPaBAHUCTbIX pacTEHUN —
Me30(hMTOB B MECTOOOUTAHUAX C
pas3nMyYHbIM MUKPOKNMMaTOM
(no T. K. NopbiwmHon, 1979)

A — OHesHoll Xx00 mpaHcrupayuu y CHbimu
— Aegopodium podagraria;, b — ce30HHbIl
X00 ObixaHusi nucmees y exu — Dactyl is

glomerata; 1 — Ha omKpbimod necHou norss-
He, 2 — no0 rnonoeom Ayb0e802o rneca
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TOBOH, TUMO(EEBKa, e3ka coop-
Hast), OOJTBITMHCTBO JIECHBIX Pa-
CTEHMH (JIAHIBILL, 3EJIEHYYK U
Jp.), 3HAYUTENIbHAS YaCTh JIU-
CTBEHHBIX JiepeBbeB (Oepesa,
OCHHa, KJIeH, JINTIa ), MHOTHE TIO-
nieBbIe (POXKb, KapTodesb, Kary-
CTa) Y IJI0JIOBO-SITO/IHBIE KYJIb-
Typhl (sI0JIOHS, CMOPOINHA,
BUIIIHS, MAJIMHA) ¥ COPHSIKH.
OnMH MU TOT XKe Me30-
(uIIBbHBIN BUJL, TIOTIA/1as1 B pa3-
HbI€ IO BOJIOCHAOKEHHIO yC-
J0BUs1, OOHApYKHMBaET U3BEC-
THYIO TTACTUYHOCTb, TIPHUOO-
peTas BO BJIQXKHBIX YCIOBHSAX
Oosiee TUTPOMOpGHEIE, a B CY-
xux — OoJjiee kcepomMopdHbIe
4epthl. 3MeHeHne nHTeHCHB-
HOCTH (DPU3HOJIOTMYECKUX TPO-
IIECCOB Y TPABSHUCTBIX pacTe-
HUHA — Me30(UTOB B MECTO-
OOMTaHMAX C PA3TMYHBIM MHUK-
POKJIMMAaTOM XOPOILIO WJLTIOC-
Tpupyer puc. 4.35.
Me3oduThI CBsSI3aHbI TIepe-
XOJaMH C JIPYTHMH IKOJIOTHU-
YEeCKUMH TUTIAMH PaCTEHHIA 110
OTHOILIEHUIO K BOJIE, OITOMY
YETKYIO TPaHUILy MEKITy HUMHU
NPOBECTH 3a4acTylO0 OYEHb
TpyaHo. Hanpumep, cpenn my-



TOBBIX ME30()MTOB BBIIEIISIOTCS BUIBI C TIOBBIIIEHHBIM BIIArOIFOOUEM,
MPENOYUTAIOIIHE MTOCTOSIHHO ChIPbIE WM BPEMEHHO 3aJIMBaEMble ydac-
TKH (JIUCOXBOCT JTYTOBOM, O€KMaHHs1 OOBIKHOBEHHAs!, KAHAPEEUHHUK TPOC-
THUKOBBIH U 11p.). IX 00bEIMHSAIOT B IEPEXOHYIO IPYIITY TUTPOME30(hH-
TOB Hapsily ¢ NPEINOYMTAIOLIMMH JIECHBIE OBparu, rnepeyBiaKHEHHbIE
WK HauOosiee ChIpbIE Jleca, TaKhe, KaK CeJIe3eHOUHMK, HEZ0Tpora, rnaro-
POTHHK, HEKOTOpBIE JIECHBIE MXU U Jp. B MecTooOUTaHUSX C mepuoau-
YECKUM WM OCTOSHHBIM (HO HEBBICOKMM ) HEIOCTATKOM BJIark BCTpeya-
F0TCS ME30(DUTHI C TOBBIIIEHHON (PU3HOIOTUYECKOH YCTOWYNBOCTBIO K
3acyxe, C TeMH WM WHBIMU KCepoMOp(HBIMH MPU3HAKAMH. JTa rpymma
nepexoiHas MeKIy Me30(puTaMu 1 Kcepo(huTaMyu HOCUT Ha3BaHUE Kce-
pomesoghumpl. Crona OTHOCAT MHOTHE BHIBI PACTEHHI CEBEPHBIX CTe-
e, CyXHUX COCHOBBIX OOPOB, MECYaHbIX MECTOOOUTAHUI — KJieBep-0e-
JIOTOJIOBKA, TIOZIMAPEHHUK JKENTHIA U JIp., U3 KYJIBTYPHBIX PACTEHUNA —
JIOLIEPHY, 3aCyX0yCTOMUYMBBIE COpPTA MILIEHHLIBI U HEKOTOPbIE APYTHE.

Kcepoghumpt (0T Tped. «Kcepocy — CyXOH U «(PHUTOH» — PacTeHHUE)
— 3TO PaCTEHHUs CyXUX MECTOOOUTAaHHUH CIIOCOOHbIE MEPEHOCUTh 3HAYH-
TEJIbHBII HEJIOCTATOK BIIark — IMOYBEHHYIO M aTMOC(hepHyto 3acyxy. Han-
Ooree OOWIIBHBI U pa3HOOOpa3Hbl KCEPOPHUTH B 00JIACTIX C JKAPKUM U
cyxuM KiauMaroM. K HuM npuHazaiekar Buibl paCTEHUN ITyCThIHb, CYyXHX
CTerel, CaBaHH, KOJIFOUMX PEIKOIECHH, CyXHUX CYOTPOIMKOB M T. [1.

HeOGnaronpusiTHbINA BOIHBIN pEXUM PACTEHHH B CyXUX MECTOOOH-
TaHUSAX OOYCIIOBJIEH OTPaHUYEHHBIM TOCTYIJICHUEM BOJBI IPU €€ He-
JIOCTaTKe B MOYBE M YBEJIMYEHHEM pacxoja Biard Ha TPaHCIHPALUIO
pH OOJIBITION CYXOCTH BO3/IyXa U BEICOKOM TeMriepatype. Takum oOpa-
30M, /I TIPEOI0JIEHHs] HEOCTAaTKa BJIard MOTYT OBbITh pa3HbIE MyTH:
YBEJIMYECHHUE €€ MOTTIOMICHHS U COKpAIlleHHEe pacxo/a, a TakkKe CIoco0-
HOCTb MIEPEHOCUTH OoJbILIMe NOTepH BoabL. [Ipu 3TOM pasnuuaror 1Ba
OCHOBHBIX CMOC00a MPEOI0IECHHS 3aCyXH: BO3MOXHOCTD MPOTHBOCTO-
ATh UCCYLIEHHIO TKAHEH WIIM aKTUBHOE PEryJIMpOBaHKUE BOIHOIO OanaHca
Y CMOCOOHOCTh BEIHOCUTH CUJIBHOE HUCCYILIECHHUE.

BaxxHoe 3HaueHMe U1 KcepopHUTOB UMEIOT pa3HOOOPa3HbIE CTPYK-
TYpHBIE MPUCHIOCOOIEHUS K YCTIOBUSM HeJocTaTka Biard. Hampumep,
CHJILHOE PAa3BUTHE KOPHEBOM CUCTEMBI IOMOTAET PACTEHUSIM YBEJIIMUUTH
MOMIOLIEHHE NTOYBEHHOW Bard. Hepeako y TpaBsHUCTBIX U KyCTapHU-
KOBBIX BUJIOB CPETHEA3UATCKHX ITyCTHIHB MO3eMHAast Macca OOJTbIIIe Hal-
3emHOM B 9-10 pa3. KopHeBbie crcTeMbl KCepo(UTOB 4aCcTO IKCTEHCHUB-
HOTO THUIIA, T. €. PACTEHUS] UMEIOT JJIMHHBIE KOPHH, PACIIPOCTPAHSIOIIN-
ecsi B 00JIb1IOM 00BEMeE MOYBbI, HO MaJlo pa3BeTBiIeHHbIe. [IpoHMKas Ha
O0ITBINYI0 TITyOHMHY, TaKWe KOPHHU TMO3BOJISIIOT, HAIIPUMED, TTYCTHIHHBIM
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KyCTapHHUKaM HCII0JIb30BaTh BJiary FJTY6OKI/IX TMOYBECHHBIX I'OPHU30HTOB,
a B OT/JICJIBHBIX CITy4YasX U IPYHTOBBIX BOM. Y JAPYTHX BHIIOB, TAKHX, KaK
CTCIIHBIC 3JIaKH, KOPHEBBIC CUCTEMbI MHTCHCUBHOI'O THIIA. Onu oxBa-
TBIBAIOT XOTS ¥ HEOOJIBIIIOH 00BHEM MOYBBI HO Oaromapsi ryCTOMY BETB-
JICHHUIO0, MAaKCUMAJTLHO MCTIONB3YIOT BiIary (puc. 4.36).

1,5+

15 mempos

PucyHok 4.36 — Pa3nu4Hble TUNbI KOPHEBbLIX CUCTEM
A — aKkcmeHcugHbIl (8epbritoxbsi Komoyka), b — uHmeHcusHbIl (nweHuya)
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HazemHsbie opranbl kKcepo(uTOB OTIIMYAIOTCS CBOEOOPa3HBIMHU Yep-
TaMH, HOCSIIIIMMU OTIIEYATOK TPYAHBIX YCIOBHM BogocHaOxeHus. Tak,
y CTEITHOTO PACTeHUS YEPEMHIIbI JUCThSI UMEIOT TITyOOKHe OOpO3IIbI
— «BOJOCTOKM», BMermatouue 10 0,5 aurpos Bopbl. CTpyiikamu Boaa
BBUTMBAETCS K MOIIHBIM KOPHSM CHOCOOHBIM 3amacarh Biary BIPOK
(puc. 4.37). [TonobHbIM 006pa30M YCTPOEHBI JTUCThSI U3BECTHBIX BCEM
TIOJIBITAHOB, HEKOTOPBIX JIYKOB M IPYTUX PacTEHUH U3 ceMeicTBa Jin-
JEeHHBIX U aMapaUTUCOBBIX.

PucyHok 4.37 — Jluctba yemepuubl U TIONbMNaHOB

VY kcepo(HTOB CHIIBLHO pa3BUTa BOAONPOBOAIIAS CHCTEMA, XO-
pOIIIO 3aMETHAsl 10 TYCTOTE CETH JKHIIOK B JUCTBSX, MOABOISIINX
BOAy K TKaHsM (puc. 4.38). Dta ocobeHHOCTh obsieruaet Kcepodu-
TaM OCYUICCTBJIATH MOTOJHEHHUE 3aMacoB BJIard, pacXolyeMol Ha
TpaHcnupannto. CTpyKTypHbIE IPUCITOCOOICHUS 3aIIUTHOTO XapakK-
Tepay KcepopuTOB, HAIIPABJICHHBIE HA YMEHBIIIEHUE PACX0/1a BOMBI,
MOXKHO CBECTH K CJIEIYIOIIHUM:

1. Obmee cokpallleHHe TPAHCIUPHUPYIOIIEH MOBEPXHOCTH 3a
CYET MEJIKMX, Y3KUX, CHJIbHO PEIyIIUPOBAHHBIX JINCTOBBIX IJIACTH-
HOK.

2. YMeHbIIIEHHE JTUCTOBOW MOBEPXHOCTH B HanboJliee KapKue u
CyXHe MEPHOJIbl BEreTallMOHHOTO CE30Ha.
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PucyHok 4.38 — Pasnuuue xunkoBaHusa (A), pasamepoB 1 uncna

yctbuy, (B) y kcepodmuToB n mesocumtoB (no A. . LleHHukoBy, 1950)

1 — nycmbiHHBIU Kcepoghum — Psoralea drupaceae, 2 — necHol me3ogum —
Paris quadrifolia

3. 3amuTa JUCTbEB OT OOJBIIMX MOTEPD BJIArM HA TPAHCITUPALIUIO
Oarozapsi pa3BUTHIO MOIIHBIX TOKPOBHBIX TKaHEH — TOJICTOCTEHHO-
r0 UM MHOTOCJIOWHOIO MHUJIEPMHCA, HEPEOKO HECYLIETO pa3IudHbIe
BBIPOCTHI U BOJIOCKH, KOTOpBIE 00Pa3yloT I'yCTO€ «BOMJIOYHOE» OITy-
IIEHUE OBEPXHOCTH JIMCTA.

4. YcuiieHHOE pa3BUTHE MEXaHMYECKOW TKaHH, MPEayMpeskaaro-
1iee 0OBHCAHHUE JIMCTOBBIX IMJIACTUHOK MPHU OOJIBLIMX MOTEPSAX BOJBI.

Kcepodutsl ¢ Hanbomnee sipko BBIPaKEHHBIMH KCEPOMOPGHBIMU
YyepTaMH CTPOEHMS JHMCTHEB, IEPEUUCICHHBIMU BBILIE, UMEIOT CBOE-
00pa3HbIil BHEHIHUN OOJUK (YEPTOMOJIOX, CTEMHBIE U IMMyCTHIHHBIE MO-
JBIHU, KOBBUIU, CaKcaysl M Jp.), 32 4TO MOJYYHJIM HAa3BaHUE CKIEpO-
Gumos.

Cknepoghumpi (0T Tped. «CKIEPOC) — TBEPIBIH, )KECTKHIA) HEe Ha-
KaIuIMBaloT B ceOe BIary, a UCrapsioT ee B O0JIBIIOM KOJTUYECTBE, M0-
CTOSIHHO JIOCTaBasi M3 ITyOOKHX CJIO€B MOYBBI. T€J0 3THUX pacTeHHH
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JKECTKOBATOE, CyX0e, MHOIJIa OJIPEBECHEBINEE, ¢ OONBIIUM KOJIHYe-
CTBOM MeXaHW4ecKol TkaHu. [Ipu MpoaomKUTENbHOM MTPEeKpaIlieHuN
MOJIauy BOJIBI MOYKET HAOJFO/IaThCsl COpAChIBAHUE JIMCTHEB WIJIH YaCTH
no0eroB, 4YTo MPUBOJIMT K COKPAIIICHHIO ucniapeHus. MHOTHE U3 CKIie-
POPHUTOB MEPEHOCAT 3aCyILIMBOE BPEMsI TOJla B COCTOSIHUU BBIHYX-
JIEHHOTO TOKOSI.

Hpyras rpynmna kcepo-
(butoB obnamaer cnocoO-
HOCTBHIO HaKamjiuWBaTh B
CBOMX TKaHSX OOJIBIIIOE KO-
JIUYECTBO BOJIBI U TTOJTY4H-
Jla Ha3BaHUE «CYKK)JIeH-
moly (OT JNaT. «CYKKYyJeH-
TyC» — COYHBIN, XKHP-
HbIi). Bogosanacatomue
TKaHW Y HUX MOTYT OBITh
pa3BUTHI B CTEONAX WIH
JHUCThAX, MOITOMY OHH

M{J YL g TOIpA3NENAIOTCs HA cmeo-
T L 4 J1esble cyKKyeHmbl (KaKTy-
2 ©  cbl, Monoyawn), puc. 4.39, u
aucmoswvie CYKKYIeHmbl
(amon, araBa, MOJIOZHUIIO).
Teno cykkyJaeHTOB, Kak
MPaBHIIO, MMOKPHITO TOJ-
CTBIM KyTHUHHU3UPOBAHHBIM
SMUJICPMHUCOM M BOCKOBBIM
HalleToM. YCTBHI] Ha TO-
BEPXHOCTH TeJia MOYTH
HET. A eciu ecTh, TO OHU
MEJKHUE, pacroiaratoTcs B
SAMKaX W OOJIBIIYIO YacTh BPEMEHH 3aKPBIThl. OTKPBIBAIOTCS TOIBKO
Ha HOuYb. Bce 3To mpenenbHo cokpaliaeT TpaHCIUpaIUo. XapakTep-
HOW OCOOCHHOCTBIO CYKKYJIGHTOB SIBJISIETCSI BBICOKAsSI MOTJIOIIAFOIIIAS
CrocoOHOCTh. B mepron nox /et oTaebHbIe BUIbI MTOTIIONIAIOT B ce0s
00JIBIIIOE KOJTMYECTBO BO/IBI. HaKoTUIeHHYTO BiIary CyKKyJEHTBI B JaTb-
HeHIeM MeasieHHO pacxonyroT. CyKKyIeHTh MPOU3PacTaloT B paiio-
Hax ¢ apKUM CyXHUM KJIMMAaTOM, TaM, IJIe XOTs Obl U3pe/iKa MPOXOJIST
JIOYIHM, KPATKOBPEMEHHbBIE, HO OOUIIbHBIE, JINBHEBHIE.

PucyHok 4.39 — Kaktychbl
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B menom e paznudHbie GOpPMBI a1anTaly K BOTHOMY PEXKUMY Y
pacTeHHi 1 KUBOTHBIX, BHIPAOOTaHHbIE B MPOLIECCE IBOIIIOLIUM, OTPa-

JKeHBI B TaOm. 4.11.

Ta6bnuua 4.11 — ApanTauum K 3acyLUNMBbLIM YCIIOBUAM Y pacTeHUN v
XMBOTHbIX (no H. MpuHy n ap., 1993)

Mpumepsl

YMeHbleHune noTtepu BoAabl

Jlnctbs npespaLlieHbl B UMbl nnun
KOJTHOHKN

MorpyxeHHble ycTbuua
JIncTbs cBEpHYTHI B LUNUHAP
ToncTas BockoBasi KyTUKyna

ToncTbih cTebenb ¢ 6onbwnm
OTHOLlEHMEeM obbemMa K NOBEPXHOCTH

OnyLUeHHbIe NMUCTbA
CbpacbiBaHue NMUCTLEB Npy 3acyxe

YcTbuya OTKPbITbl HOYbIO U 3aKPbIThbI
AHEM

S dekTneHasa dukcaumsa CO2 HoYbLO
NpuW He NOJTHOCTBIO OTKPbITLIX YCTbULAX

BblaeneHue asoTa B BUAE MOYEBOMN
KUCNOThI

YanuHeHHas netns 'eHne B novkax

TKaHW BLIHOCIMBbI K BbICOKUM
TeMmnepaTtypam n3-3a ymeHblUeHUA
noTooTAeNeHUA Unu TpaHcnupauun

XunBOTHbBIE NPsYYTCA B HOpax

[bixaTenbHole OTBEPCTMA NPUKPLITBI
KnanaHamu

Cactaceae, Euphorbiaceae (monoyan),
XBOWHbIE AEPEBbS

Pinus, Ammophila
Ammophila

JInctbsa 6onblUMHCTBA KCEPOUTOB,
HaceKkoMble

Cactaceae, Euphorbiaceae
(CYKKYNeHTbI)

MHorue anbnuickue pacTeHus
Fouguieria splendens
Crassulaceae (TONCTSIHKOBbIE)

C-4 — pacteHus, Hanpumep Zea mays

Hacekomble, NTULbI U HEKOTOPbIE
penTunun

[MycTbIHHBIE MNekonuTatoLwme,
Hanpumep, BepOtog, NyCTbIHHAsN
Kpbica

MHorve nycTbiHHbIE pacTeHus,
Bepbnog,

MHorvue mMenkue nycTbiHHbIE
MIiekonuTatoLLme, Hanpumep
nycTbIHHAA Kpbica

MHorue Hacekomble

YBenuuyeHue nornoweHus soabl

O6LWwupHasi NTOBEPXHOCTHAsA KOpHeBast
cuctema u rnyboko npoHuKatoLme
KOPHU

[nNuHHbIE KOPHW

MpopbITe X008 K Boae

HekoTopble Cactaceae, Hanpumep
Opuntia n Euphorbiaceae

MHorue anbnuiickue pacteHus,
Hanpumep agenbBeic (Leontopodium
alpinum)

TepmuThbl
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MpopomxeHune Tabnuubi 4.11

Mpumepsbl

3anacaHue BoAbl

B cnnsuctbix kneTkax v B knetovHblx  Cactaceae n Euphorbiaceae
CTeHKax

B cneunannampoBaHHOM MOYEBOM MycTblHHaA narywka
nysbipe
B Buae xwupa (Boga - npogykt [MycTbIHHaA Kpbica

OKMCNEHUS Xunpa)
®dusunonornyeckas yctTonumBoCTb K noTepe BoAbl
Mpv BUAMMOM 06E3BOXMBaAHUN HekoTopble anudUTHbIE NANOPOTHUKN 1

COXpaHsIeTCs! XKU3HECTOCOGHOCTD nnayHbl, MHOTME MOX006pa3Hble U
nuwanHukmn, ocoka Carex physoides

MoTepsi 3HAUUTENBHON YacTn Macchl Lumbricus terrestris (Tepset go 70%
Tena u BbICTpoe ee BOCCTaHOBNEHWe  Macchl), Bepbntog (TepseT go 30%)
npu Hanu4nM JOCTYNHON BOAbI

«YKINOHeHue oT NpobrnemMbi»

MepexuBatloT HebnaronpuaTHbIN Suwiwonbuns kanudopHuinckas
nepuog B BUAE CEMSIH
MepexuBatoT HEGNAronpuUsITHbLINA HekoTopble nunuun

nepuog B BUAE NYKOBML, 1 KIyOHeN

PacnpocTtpaHeHue cemsiH B pacyeTe PasnuyHble pacteHus

Ha TO, YTO HEKOTOPbIE N3 HUX NonagyT

B OnaronpusiTHble ycrnoBus

MoBeneH4Yeckne peakumm nsderaHms [MoYBEHHLIE OpraHM3mbl, Hanpuvep,
Knewm, OOXOEBbIE YepBU

JleTHsA cnsiyka B CNM3UCTOM KOKOHe [oxpesble YepBu, ABOsSIKOAbILLALLNE
pbIObI.

4.4. CoBMecTHOe JIeiicTBHEe TeMIepaTypbl H BJIAKHOCTH

PaccmoTpenme oTnenbHbIX (PaKTOPOB Cpebl — 3TO HE KOHEUHas
IeJTb AKOJIOTUIECKOTO UCCIIEOBAHHMS, & CIIOCO0 MOJOUTH K CIIOKHBIM
9KOJIOTUYECKUM MPOOIeMaM, 0amyb CPABHUMENbHYIO OYEHK) 8AHCHOC-
MU pasnuuHbIX YaKmopos, OetiCmeyIouux COBMeCmHO 8 PeabHbIX KO-
cucmemax.

Temmepatypa ¥ BIQKHOCTh SBISIFOTCS BEIyIIUMH KIMMaTHUEC-
KUMHU (DaKTOpaMU U TECHO B3aMMOCBsI3aHbI MeX 1y co0oii (puc. 4.40).

[Tpr HEeM3MEHHOM KOJIMYECTBE BOJBI B BO3AYXE OTHOCHUTEIIbHAS
BIIKHOCTh YBEJIMUMBACTCS, KOTJa Temreparypa najaaet. Eciu Bo3ayx
OXJIAXKIAETCS JI0 TeMITepaTypbl HUXke TOUKH BogoHackieHus (100%),
MPOMCXOIUT KOHACHCAIS 1 BBITIAIAIOT OCaKu. [Ipy HarpeBaHUy ero

177



O e D>
8034yx

100% |- .
BoasHOM
nap

/I‘..‘. .I

nfncm?. » Crer

‘ -0BnaKa /

/ The
' "o. "
e o0 *’

Harpesarowuncs
BO3AYX

OTHOCATRNDHEA BAAMHOCTH
| ]

N
(-3
)
~
Lb
&

A i A A i '} L '} A A

30 28 26 24 22 20 18 16 14 12 10 8 & 4
TemnepaTypa,°C

PucyHok 4.40 — Bnusinne TemnepaTtypbl Ha OTHOCUTENbHYIO BriaX-
HocTb Bo3gyxa (no B. HeGeny, 1993)

OTHOCHUTEJIbHAS BIAXKHOCTD najaeT. CoueTaHue TeMrnepaTyphl U BIax-
HOCTH YaCTO UTPaeT PEUIAIOIIYIO POJib B PACTIPEACICHUHN PACTUTEIb-
HOCTH W )KUBOTHBIX. B3aumoseiicTBie TemnepaTyphbl ¥ BIa)KHOCTH 3a-
BHUCHUT HE TOJIBKO OT OTHOCHUTENBHOMN, HO U OT a0COJIOTHOW WX BEJIU-
yuHbl. Hampumep, TemnepaTypa oka3bsiBaeT 0oJjiee BbIPA)KEHHOE BIIH-
SIHUE Ha OPTaHU3MbI B YCIIOBHUSX BIQXKHOCTH OJM3KON K KPUTHYECKOM,
T. €. €CJIM BIIAYXHOCTb OYEeHb BEJIMKA WJIM OYeHb Masa. BinakHOCTb Tak-
JKe Urpaer 0osiee KPUTHYECKYIO POJIb MPHU TeMmIieparype OJIu3Kou K
MpeaeabHbIM 3HaueHHsAM. OTCIO/Ia OHU U T€ YK€ BHUJIBI OPTaHU3MOB B
pa3nMUHBIX reorpauyecKux 30HaX MPEeANOYUTAIOT pa3HbIe MECTOOOU-
tanus. Tak, 1Mo npasuny npedsapenus, yctanoBieHHomy B.B. Aue-
xuHbIM (1951) nst pacTUTENbHOCTH, HIMPOKO PACIpPOCTPAHEHHbBIE
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BUJIbI HA IOTE MPOM3PACTAIOT HAa CEBEp-
HBIX CKJIOHAX, & Ha CEBEPE BCTPEUAIOTCSI
TOJIBKO Ha FOXKHBIX (puc. 4.41).

J171s1 5KMBOTHBIX BBISBIICHBI IPUHIIU-
el cmensl mecmoodoumanuti (I.51. Beii-
buenko, 1961) u npuHIMIT cmeHbl apy-
cos (M. C. T'mnsipos, 1970), corniacHo ko-
TOPBIM Me30(UIbHBIE BHIIBI B LEHTPE
apeasa, Ha CeBepe ero BIOMpAIOT OoJiee
CyXue, a Ha Fore — 0oJiee BIIaKHBIE MEC-
Ta WM MEPEXOAAT OT Ha3eMHOro odpasa
YKHU3HH K TIOI3EMHOMY, KaK MHOTHE Hace-
kKoMble-puTodaru. Uem criadee mposiBiis-
€TCsl BIIMSIHUE KJTUMAaTa B TeX KOHKPETHBIX
MECTOOOUTAHMSIX, KOTOPBIC BBIOMpAET
BUJI, TeM 0OJIbIlIe UX CIIOCOOHOCTH OOM-
TaTh B pa3HbIX KIMMATHUECKUX YCIIOBUSX. Bu BHIOMpaeT codyeraHue
(hakTopoB, HanboOJiee COOTBETCTBYIOIIUX €r0 SKOJOTHUECKOW BaJICHT-
HOCTH, ITyTEM CMEHBI MECTOOOUTAHUS, U TAaKKMM 00pa3oM IMpeoIoJieBa-
eT KIIMMaTH4YeCKUe pyOeKu.

B.B. AnexvH

J.c‘:' _ JJ.I. g
% N oy A,
Z N A

Z 7/ 7/ 7

PucyHok 4.41 — Cxema npaBuna npegsBapeHusi

(no B. B. AnexuHny, 1951):
1 — ceesepHbIll 8ud, obumarowull Ha riakope, Ha to2e nepexodswull Ha CKIIOHbI
cesepHoUl 3Kcrno3uyuu U 8 barsku; 2 — tXHbIl 8ud, Ha ceeepe scmpeyvarouulicss Ha
Hauboriee rnpoapesaeMbiX CKIIOHaX HXHOU 3KCMo3uyuu

B3anmocBs3b TeMmepaTyphl ¥ BIaKHOCTH XOPOIIIO OTPAKAIOT KITH-
Ma/inarpaMMbl, COCTaBJICHHBIE M0 cnocoby Banvmepa-I'occena, na
KOTOPBIX B OTPEIEIEHHBIX MacIITabax COMOCTaBIICH TO0BOM X0/ TEM-
nepaTypsl BO3/lyXa C XO/IOM BBIMaJieHUs] ocaakoB (puc. 4.42 ).

KnmmaaunarpaMMbl MOXKHO TTOCTPOUTSH JIJIs1 OTJCIBHBIX JIET, a pac-
TIOJIOXKHB TTOCJIEIOBATEIBHO M HEMPEPHIBHO OJIHA 33 IPYTOH, MOTY4UTh
Kkaumamozpammy. Ha ximmarorpaMmax JIerko MpoCiIexkUBaeTCs 3KCT-
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PEMANIBHO CyXW€ WM SKCTPEMAIIBHO XOJOAHBIE TOJBI, UTO SIBISAETCA
BeChbMa I0JIE3HBIM JIJIs1 ONPEIEIECHUS PUTOAHOCTH KOMOUHAIIMNA TEM-
nepaTypsl M BIQXKHOCTH B pailOHax MPEANoIaraéMol MHTPOLYKIUH
PacTeHHH WM ITPOMBICIOBBIX JUKUX KUBOTHBIX.

PucyHok 4.42 — Knumagunarpamma no Banktepy-locceHy ans Ogeccbl

(no I'. BankTepy, 1968)
a — ebicoma Had yposHeM Mopsi, 6 — yucrio iem HabrrodeHul 3a memrepamypol
(nepsas yughpa) u ocadkamu (emopas yugppa), 8 — cpedHss 2o0oeasi memrepamy-
pa, @ — cpedHsisi 20008asi CyMMma 0cadKko8 8 MM, O — CPEOHUU CYMOYHbIU MUHUMYM
camoz20 XorodHo20 mecsAua, e — abComomHbIl MUHUMYM, X — CpeOHUll CymOYHbIl
MaKcuMyM caMo20 merio2o Mecsya, 3 — abCcormomHbIl MakcuMyM, U — Kpugasi cpeo-
HUX MECSIYHbIX memrepamyp, K — Kpusasi CpeOHUX MEeCSYHbIX CyMM ocadkoe (coom-
HoweHue 10°=20 mmM), 1 — mo xe (coomHoweHue 10°=30 mm), M — 3acywnusbil
rnepuod, H — rosy3acywsiusbili nepuod, 0 — eraxHoe epems 200a, 1 — Mecsiubl CO
CPEOHUM CYyMOYHbIM MUHUMYMOM memnepamypbl Huxe 0°C, p — mecsubl ¢ abco-
JIIOMHBIM MUHUMYMOM memnepamypbi Huxe 0°C, ¢ — 6e3mopo3HbIl nepuod. 1o ocu
abcuyucc — mecsubl.

4.5. Atmocdepa

Kak y>xe ObIJI0 OTMEUEHO paHee, Hallla TulaHeTa 3eMJIsl OTIYacT-
¢Sl OT JPYTHX TUTAHET HAJTMYMEM BO3JIYIIHON 000JI0UKH, aTMOC(hEpHI.
ATMOCepHBIi BO3IyX — CMECh pa3JInYHbIX ra3oB. B ero cocrase mno
obwvemy 78,08% azora, 20,9% xuciopona, 0,93% aprona, 0,03% yr-
nekucioro raza u okono 0,01% npyrux razos (renuid, MeTaH, HEOH,
KCEHOH, POJIOH | JIp.).

3HaveHne aTMOC(EPHOTO BO3AyXa ISl KUBBIX OPTaHU3MOB OTPOM-
HO ¥ Pa3HOOOPa3HO. ITO UCTOYHUK KUCIIOPOJIA JUIs ILIXaHUS U YIIIEKUC-
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70TeI 17151 poTocuATe3a. OH 3aIIUIIAET KMBbIE OPTAaHU3MBI OT BPEIHBIX
KOCMHUYECKHX M3ITy4eHHUH, CTIOCOOCTBYET COXPaHEHHUIO Terlia Ha 3emIle.

AtMocdepa — BakHas 4acTh dKOC(hephl, ¢ KOTOPOH OHa CBs3aHa
OMOTECOXMMUYCCKUMH IMKJIAMH, BKIFOUAIOIIMMHU ra3000pa3Hble KOM-
MOHEHTHI: KPYTOBOPOTaMH YIJIEpOa, a30Ta, KUCIOPoa U BO/bL. bob-
II0€ 3HaYeHUE UMEIOT M (PU3nIecKre CBOMCTBa aTMocdepsl. Tak, BO3-
JyX OKa3bIBAaeT JIUIb HE3HAYUTEIHHOE CONPOTHBICHHE JIBUKEHUIO U
HE MOXET CIIYXKHTbh OMOPOH ISl HA3€MHBIX OpPraHU3MOB, YTO HETOC-
PENCTBEHHO CKa3ajoCh HAa UX CTpPOeHHMU. BMecTe ¢ TeM HEKOTOphIe
TPYTITBI )KUBOTHBIX CTAJIA UCIIOJIL30BATh TOJIET KaK CIOCco0 MepeBh-
xenust. Oco0o cielyeT OTMETUTh, YTO B aTMOc(epe MOCTOSTHHO MPo-
WCXONIUT IMPKYJISINS BO3AYIIHBIX MaccC, JHEPTUI0 KOTOPOH MOCTaB-
asier Connue (puc. 4.43).

— .
— "

PucyHok 4.43 — YnpolieHHasa cxema o6wen LMpKynaumm

BO3AYLWHbIX Macc atmocdepbi:
1 — mennbil 8030yx; 2 — oxnax0eHHbIl 8030yX; 3 — 30HbI 8bICOKO20 0a8/eHUS;
CE — naccambi; C[] — domuHupytroujue toeo-3anadHbie eempbl; GH — nonspHble
€e8ep0o-80CMOYHbIE 8eMpb]
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Pe3yabTaToM HUPKYISIMK SBISETCS Nepepacipe/ieiieHIe BOISTHBIX
HapoB, Tak Kak arMocdepa 3axXBaTbiBaeT UX B OJHOM MecTe (Ie Bojia
YCIapsieTcst), IEPEHOCHT U OT/IAeT B IPYTOM MecTe (IJIe BBIIAIAr0T OCal-
ku). Eciu ke B aTMOcdepy MOCTYNAaroT ra3pl, B TOM YUCIIE 3arPsi3HSIO-
1K, TAKKHE, KaK JIBYOKHChH CEPBI B IPOMBIIIICHHBIX paiiOHaX, TO CUCTE-
Ma atMoC(epHON IUPKYISILIIN TePepaclpe/ie/IuT UX U OHH BbINAIYT B
JPYTHX MeCTaX, paCTBOPEHHBIE B I0XKIEBOM Bozie (puc. 4.44).

Bo;l;l_qulnap C e . Boparon
R "‘\// N ST map

o - KoHaeHcauws -
e <4 fonpercaly

7))
77,/ oeamy

.
s

[pyHTOBbIE BO/bI

E}onme@omuaﬂen@‘sﬁopona
£

PucyHok 4.44 — 'mpponorn4yecknim LMK U HakonseHue BoAbl
(no E. A. KpukcyHoBy u gp., 1995)

B armocdepe Hepeako oOpa3yroTcst MOIIHBIE aTMOC(EpHBIC BHUX-
pu (puc. 4.45), yparaunsl, cmepuu (puc. 4.46).

Tak, B cenTsi6pe 1996 roga yparan oOpylmics Ha JABa CeJlEHUs
Jo6punckoro paiiona Jlunerkoit o6nactu. beimn BeIpBaHBI ¢ KOpHS-
MU TUIOJIOBBIE JIEPEBBS U IyObl-BEJIMKaHbI, MOBPEXKICHA TeaedOoHHas
CBSI3b, COPBaHBI KPBIIIN IOMOB CEJISIH ¥ JKHBOTHOBOTYECKHX ITOMEIIIE-
HUM.
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PucyHok 4.45 — MowHbIn aTMOcepHbI BUXPb Yy 3anagHbix 6eperos
LleHTpanbHoin AMepuku

PucyHok 4.46 — Cmepu
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[Ipocreiimee oObsICHEHNE 00pa30BaHUs CMepYa OCHOBBIBACTCS HA
TOM, YTO B Pe3yJIbTaTe MEePeMEIIMBaHUS BCTPETHBIINXCS MAaCcC BO3.LY-
Xa, KHHETUYeCKasi SHEPIUsl UX MOCTYMATeIbHOTO ABHKEHHsI peodpa-
3yeTCsl B SHEPTHUIO BpAIIEHUs. DJIEMEHThI CHCTEMbI, UMEIOIIHNE MaJTbie
CKOPOCTH, OYyJIyT MepEMEIIAThCs K OCH BPaIlleHUs BCEH 000COOMBIIICH-
Csl Macchl, a OBICTPhIE — K €€ MepH-
dhepun. Co3naercs razoobpasHoe
Tesno BpameHus. OObIYHO cMepU

c3 _ e youpaercsi B rpo3oByro Tydy. Yac-
s THIIBI BOJBI MIEPEMEIIAIOTCS K OCH,

2r | o6nagas 00JAbIUION MIOTHOCTBIO,

é / , OIYCKaloTCsl BHU3, 00pasys «Xo-

3 NS . @ 60m». Onyckaomumics «xo00T» 1

A4 TTOTHAMAFOIIIAsICS OT 3€MJIM BOPOH-
Ka B KaKOH-TO MOMEHT COEJIUHSIOT-
cs1. CMepu HauMHAeT aKTUBHO BCa-
ChIBaTb U T'HATh BBEPX, HaIpUMeED,
0 BOJY M MPEIMETHI. DHEPTHUsl CMep-
ya nuameTpom 450 M, BBICOTOM
PucyHok 4.47 — flechopmmupy- 2 KM, HMEIOILIETO CKOPOCTH Bpallie-
lolee BnusiHue rocnioacteyto- HAA 300 KM/, nocTaro4Ha, 4TO0BI
LMX BETPOB Ha paauanbHuii  OAHATH Ha BRICOTY 1 KM He MeHee
npupoct cTeona nucteennu- 1300 TOHH BOJBI, T.€. BCOCATh O3¢-
ubl Ha Taimbipe (no H. B. o~ PO 100 Ha 50 1 mybunoit 2,6 met-
Benuycy, 1973) pa.
1 — eenuyuHa 200UYHO20 MPUPOC- Betep, B3aumoneicTBys ¢ apy-
ma cmeona o pymbam, 2— nosmo- THUMHU (DAKTOpaMH OKpYIKaIOIIeh
psemocmb empoe (1o Hanpaene-  cpepl, MOKET OKA3bIBATH BIMSHHE
Huro) Ha pa3BUTHE PACTUTENIBHOCTH, B
HEPBYIO OYepeb Ha JAEPEBbs, pac-
TYLIHE Ha OTKPHITHIX MecTaX. OOBIYHO 3TO MPHUBOAUT K 3aJEPIKKE UX
pOCTa ¥ UCKPUBIICHHUIO C HABETPEHHOW cTOpOHBI (puc 4.47).
Berep urpaet BaxkHyr0 posib B paclpoCTpaHEHUU CIIOP, CEMSH U
T. 1., PACHIMPSISt BO3MOYKHOCTH PAaCIPOCTPaHEHHUS HETIOIBUKHBIX Opra-
HU3MOB — pacTeHUH, TpMOOB U HEKOTOPBIX OakTepuii. Berep moxer
OKa3bIBaTh BIUSHHUE W HA MUTPALIMIO JIETAIOIINX KUBOTHBIX.
Eme ogna ocobeHHOCTh aTMOC(hepbl — 3TO €€ JaBJleHue, KOTo-
pPO€ YMEHBINAETCS C BHICOTOW. DBOMIOLHS KUBBIX OPraHW3MOB Ha Ha-
HIel MIaHeTe MPOUCXOoAna MPU aTtMoc(epHOM aBieHuu 760 MM pT.

103 0B
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CT. HA YPOBHE MOPSI U OHO CUMTAETCS «HOPMaIbHbIMY. C yBEITUYCHH-
€M BBICOTHI, HalIPUMED, TPU BOCXOXKICHUH JIFOJICH B TOPBI, OT HEI0-
CTAaTOYHOM HACBIIICHHOCTH KPOBU KHCIOPOJIOM MOXKET HACTYITUTh CO-
CTOSTHHE 2UnoKcuu WIN anokcuu. BO3HUKaeT OHO BCIICACTBHE TOTO,
YTO C BO3PACTaHMEM BBICOTHI HaJl YPOBHEM MOPS MaplUaIbHOE JIaB-
JICHUE KHUCJIOPOJIa, TaK JKe KaK U JIPYTHUX T'a30B, COACPIKAIIMXCS B aT-
MocdepHoM Bozyxe, nmajgaetr. Ha Beicote 5450 M armocdepHOe 1aB-
JICHUE B JIBa pa3a MEHbIIE, YeM Ha ypoBHE MOps. Y XOTS BO3IyX CO-
JICPIKUT 37I6Ch CTOJIBKO XK€ MPOLIEHTOB KUCJIOPO/Ia, KOHIICHTPALHS €0
Ha €JMHUIy 00beMa BABOE MEHbIIE.

VY pacTeHuii B 9THX YCIOBHSIX BO3pACTaET TPAHCIUPALHS, YTO MO~
TpeOOBaIo BHIPAOOTKHU aJamnTalliy Ui COXPAHEHHUsS BOJbI, KaK, Ha-
MPUMEP, Y MHOTHX aJIbIIMACKUX PaCTCHU.

4.6. Tonmorpadus

Tonoepaghus (penbed) OTHOCUTCS K oporpaguuecKkuM dakTopam
Y TECHO CBSi3aHa C JIPyTMMHU a0MOTHYECKUMH (haKTOpaMHu, XOTS U HE
NPUHAIISKALUMHA K TAaKUM MPSIMOAEHCTBYIOIIMM 3KOJOTHYECKUM
(hakTopaM, Kak CBET, TEIUIO, BOJIa U Mo4Ba. [ 1aBHBIM Tomorpaduyec-
KnM (oporpaduueckim) pakTopoM siBisieTcst Beicota. C BBICOTOM CHU-
KAIOTCSI CPEIHUE TEMIIEPaTyphl, YBEJINYMUBACTCSI CYTOYHBIN TIepenas
TEMIIepaTyp, BO3PACTAOT KOJINIECTBO OCAIKOB, CKOPOCTh BETPa U MH-
TEHCUBHOCTb paJIMalliy, TOHWKAIOTCS aTMOC(EPHOE IaBICHHE U KOH-
[eHTpaInys ra3oB. Tak, MOBBIIICHWE YPOBHS MECTHOCTH Ha KaKIble
100 M compoBoXaeTcsi yMEHbIIEHUEM TeMIIepaTypbl BO3AyXa MpH-
mepHo Ha 0,6°C.

B 3aBucumocT OT BenuuuHbl (opM Tomorpaduio win peabed
MOAPA3ACTSAIOT Ha HECKOJIBKO MOPSIKOB: Makpopenved (TOpbl, MEX-
TOpHBIE BIAJAWHBI, HU3BMEHHOCTH), Me30penveq) (XOIMBbl, OBparu, rps-
JIbl, KAPCTOBBIE BOPOHKH, CTETHBIE «OIIOAAa» U AP.) U MUKpopenvegh
(MemKue 3anmaJInHK1, HEPOBHOCTH, TIPUCTBOJIBHBIC TIOBBIIIICHHUS | JIP. ).
Bce 310 oKka3biBaeT BIMSIHUE HAa PACTEHUS M KUBOTHBIX. B pe3ynbrare
OOBIYHBIM SIBIEHHEM CTaJia BEPTUKAJIbHAS 30HATBHOCTH (puc. 4.48).

lopHble Henu MOTYT CIYKUTh KIMMAaTHYeCKHUMH Oapbepami.
BraskHbIi BO3MYX OXJIQXKIIAETCs, TIOMHUMASICh HaJl TOPaMH, YTO TPH-
BOJMT K BBINIAJICHHIO OOJBIIOrO KOJMYECTBA OCAJIKOB HA HABETPEH-
HBIX CKJIOHAX (puc. 4.49).

Han nmogserpenHol cTropoHe ropHOro XxpedTa o0pasyeTcs Tak Ha-
3bIBaeMasi «I0XKJeBast TEHbY, BO3AYX 3/I€Ch CYIIIE U BbINAAaeT MEHbIIIE
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PucyHok 4.48 — Cxema, noka3biBaroLlas COOTBETCTBUE Mexay nocre-
AoBaTeflbHbIMU BePTUKalNbHLIMU U FOPU3OHTalNbHbLIMU PaCcTUTENbHbI-

MU 30HaMu
1 — mponuyeckasi 30Ha (30Ha MPOMUYECKUX /1ecos); 2 — yMepeHHasl 30Ha (30Ha
iucmeeHHbIX U X80liHbIX niecos); 3 — arnbnutickasi 30Ha (30Ha mpassiHucmol pac-
mumenbHOCMU, MX08 U fluwaliHUKo8); 4 — ronsipHasi 30Ha (30Ha CHez208 U /1b008).

KM

34

PucyHok 4.49 — BnusiHne rop Ha KONM4YecTBO BbiNagaroWwmMx oCagKoB
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0CaJIKOB, CO3/1al0TCS ITyCTBIHHBIE YCIIOBUS, TAK KaK BO3/1yX OIyCKasiCh
HarpeBaeTcsi 1 BOMpaeT B ce0sl BlIary u3 MOYBBI.

370 BAMSET HA )KUBBIE OPraHU3MBbl. J{71s1 GOIBIIMHCTBA TO3BOHOY-
HBIX BEpPXH:sl IPaHULA KU3HU 0KoJ0 6,0 kM. CHM)KEHME JIaBIICHHUS C
BBICOTOM BIIEUET 3a COOOW yMEHBIIEHHE 00ECTIEYeHHOCTH KHCIOPO-
JIOM ¥ 00€3BOJKMBAHUE KUBOTHBIX 3a CUET YBEJINYEHHs YACTOTHI bl
xaHusl. Heckosbko 6osiee BHIHOCIUBBI YWIEHUCTOHOTHE (HOTOXBOCTKH,
KJIELIH, NayKH), KOTOPBIE MOTYT BCTPEYAThCsl Ha JIEAHUKAX, BBILIE Ipa-
HHILIBI PACTUTEJILHOCTHU. {7151 BBICOKOTOPHBIX PAaCTEHUH XapaKTepeH
HPU3EMHUCTBIH pocT. Bo BceX BBICOKOTOPHBIX 001aCTSIX 3eMHOTO Iapa
npeo61aJaoT HU3KOPOCIIbIE CTENOIINECS KyCTAPHUKU U KyCTapHUY-
ku (puc. 4.50), NOXyIIKOBUHBIE U PO3ETOYHBIE MHOTOJIETHUE TPABBI,
JIEPHOBH/IHBIE 3JIaKU M OCOKH, MXH U JTHIIAWHUKH.

M
5
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o
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PucyHok 4.50 — MoxokeBenbHUK TYPKECTAaHCKUI — Ha CKITIOHaXx

xpebta Tepeken-Anartay (no WU. I. CepebpsikoBy, 1955)
A — OpesosudHast chopma (ry2oeo-necHol mnosic, 2900 M Had ypoeHeM MOpsi);
b — cmnaHuk (cybansnulickuli nosic, 3200 M Had yposHeM MOpSs).

XapaktepHass Mopdosiorndeckas 4epTa MHOTUX BBICOKOTOPHBIX
MPU3EMHUCTBIX PACTEHHIA, HAPUMEP, KYCTAPHUKOB U KyCTapHUYKOB —
3HAYUTENFHOE MPeoOagaHne MOA3EMHOM MacChl 10 CPaBHEHHIO C
HaJ3€MHOM.

Hu3Kopoca0CcTh BRICOKOTOPHBIX PACTEHUI CBS3BIBAIOT C aJiamTa-
el K HU3KUM TeMmIeparypam u ¢ (opMooOpa3yronyM IeiHcTBUEM
paauanuu, 00raToi KOPOTKOBOJIHOBOM YacThIO CIICKTPA, TOPMO3SIIEH
POCTOBBIC TPOIIECCH. B aHATOMUYECKOM CTPOSHHH BBICOKOTOPHBIX
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pacTeHuil ecTh psi YepT, KOTOPbIE CHOCOOCTBYIOT 3alUTe OT W30bI-
TOYHOM pajvaliy, CBA3aHbl C XapaKTEpPOM BOIHOTO pekuMa U oOMe-
Ha BEIIECTB B BBHICOKOTOPBSX: YTONIICHUE TIOKPOBHBIX TKaHEH, MPH-
JIAIOIIMX YCTOMYUBOCTb K CUJIbHBIM BETpaM U T. . Y PacTeHUH, KH-
BYIIMX Ha CKaJlaX, HaOJIIOAAIOTCSI U3MEHEHUS! B CTOPOHY KCEpOMOp-
(ho3a: yMEHbILIAIOTCS pa3Mephl KJIETOK U BO3PACTAET MIIOTHOCTb TKa-
HEH, yBETMUMBACTCS YUCIIO YCTHUIl HA €JMHUILY TOBEPXHOCTH JIMCTA,
YMEHBIIAIOTCS UX pa3Mepbl. Y BUIOB K€, OOUTAIOLIMX BOIM3H TaJbIX
BOJI WJTU JIPYTUX UCTOYHUKOB YBJIQKHEHUS, JINCThSI KPYTHEE U KCEPO-
Mop(HBIE YepThl BEIpasKeHbI caadee.

Huskue temnepaTypbl U CUIbHAs OCBELIEHHOCTh CIIOCOOCTBYIOT
00pa30BaHMIO OOJIBIINX KOJIMYECTB aHTOLIMAHA, OTCI0/Ia — TIIyOOoKue,
HACBIIIEHHbIE TOHA OKpacky LBeTOB. CoueTaHne HEOOIBIINX JTUCTHER
IpY MaJIOM POCTE M KPYIHBIX SIPKOOKPAIICHHBIX IIBETKOB — Xapak-
TepHas YepTa MHOTUX aJIbIUMCKUX PACTEHUH.

XapakTtepHasi yepTra GU3NOJIOTUN U OMOXUMHH BBICOKOTOPHBIX
pacTeHuil — MOBBILIEHNE UHTEHCUBHOCTH OKHCIMTEIbHO-BOCCTAHO-
BUTEIBHBIX MTPOIECCOB, YBEIMYCHNE aKTHUBHOCTH YYaCTBYIOMIUX B HUX
(hepmMeHTOB (KaTasasbl, HEPOKCHIA3HI U Jp. ), O0jiee HU3KHE, UEM Y paB-
HUHHBIX PacTE€HH, TeMIepaTypHble ONTUMYMBI UX PaOOTHI.

JlpIxaHue BBICOKOTOPHBIX PACTEHUH YCTOMUMBO K HEOIArONpHsIT-
HBIM BO3JIEHCTBUAM, KaK MPaBUIIO, HAOIIOJAETCs YCUIICHUE IbIXaHUS,
a CIIeZIOBaTeIbHO M YBEJIIMYEHHE SHEPrHH, OCBOOOXKIAOLIEHCs MpH
pacnaje cloXKHbIX coeauHeHHH. [1o COBpeMEeHHBIM MpeICTaBIEHUSIM
9TO SBISIETCS] OHOM U3 (PU3HOIIOTHUECKUX OCHOB MPUCIIOCOOIEHHOC-
TU PACTEHUN K KPAaHUM yCIIOBHUSIM.

[Ipu momHATHM B TOPBI MEHSETCS M CE30HHOE Pa3BUTHE pacTe-
HUil. Tak, BECHOM, MOJHUMASICh B TOPBI, MOXKHO BU/IETh PA3BUTHE OJI-
HOTO M TOTO € BUJA B CJIEAYIOLIEH MOC/IeI0BATEIbHOCTH: B HU3KO-
TOPHOM I105IC€ — L[BETEHUE, B CPeTHEM — OYTOHHU3ALMIO, €1IE BhIILIE
— HAyaJI0 BETe€TalUM W, HAKOHEI], TOJIbKO IMOSBICHHUE TMOCIE TasHHS
cHera. OceHbI0 K€ IPH MOIbEME B TOPhI HAOII0JaEM YCKOPEHHOE Ha-
CTYIUIEHHE OCEHHUX (eHodas: pacuBeUHMBaHUE JUCTBBI, JUCTOMA,
OTMHpaHHUe HaJ[3eMHBIX YacTel. YEeTKO MpOoCIeKMBACTCS COKPAIIEHHE
y pacTeHUH BEreTallMOHHOTO MEPUOJIa.

Hapsny ¢ BbICOTO# Haj ypoBHEM MOps OOJBIIOE 3HAYCHHUE IS
JKUBBIX OPraHU3MOB UMEIOT SKCMO3MLIMS U KpyTH3Ha CKiIOHOB. B Ce-
BEPHOM TIOJTyIIAPUH CKIIOHBI TOP, 00pallieHHBIE Ha 0T, TIOTYYaroT 00JTb-
1I€ COJIHEYHOT'O CBETA, MHTEHCUBHOCTh CBETa M TEMIEpaTypa 31eCh
BBIIIIE, YEM Ha JHE JOJIMHBI M HA CKJIOHAX CEBEPHOM AKCTo3uimn. B
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F0KHOM JK€ TIONTyIapyuu HaOIroaeTcss ooparHas CUTyanus. JDTO OKa-
3bIBAET MOPA3UTEIbHOE BIUSHHUE KaK HA €CTECTBEHHYIO PacTUTEIb-
HOCTb, TaK U Ha YIroAbs, UCIIO0JIB3YEMBIC YCITOBEKOM. HaHpI/IMep, -
POKHE pacIIennHbl MeXy ckanamu Hapa JlyHaem B BoctouHou Cep-
6I/II/I, 3alIUIICHHBIC OT BETPOB U UCIIBITHIBAIOIIUEC YBJIAXKHAKOLICE I[efl—
CTBHE PEKH, CIIOCOOCTBOBAIM COXPAHEHUIO MHOTHX PEAKHX, PEIHK-
TOBBIX M JHJEMUYECKUX BUJOB PACTEHUM, CPEIU HUX «MEIBEKUU
opemnuk» — Corylus colurna, rpeukunit opex — Juglans regia, cu-
penb (aukas popma) — Syringa vulgaris u ap.

Jl1 KpyTBIX CKJIOHOB XapaKTEpHbI OBICTPBIM IpEeHaX U CMbIBa-
HHUE TOYB. 371eCh MOYBLI OOBIYHO MAJIOMOIIIHbIE U O0Jiee cyXue ¢ Kce-
pomopdHO#i pacTUTENTLHOCTHIO. [IpH yKIIOHE, TpeBbImatoiemM 35°, mo-
YBa He 00pa3yeTcsi, paCTUTEIBHOCTh OTCYTCTBYET, CO3/IAI0TCSI OCHITH
U3 PBIXJIOr0 MarepHaa.

4.7. ®usznuyeckue GpakToOpbI

K ¢usnueckum akropam, OKpyKaroliM >KUBbIE OPraHU3MbI Ha
3emuie, OTHOCST, TVIABHBIM 00pa3oM, ammocgeproe d1eKkmpuyecmeo,
020Hb, WLYM, MASHUMHOE noie 3eMau, UOHUSUPYIOUWUE USTYYEHUsL.

AtmocdepHoe 31ekTpuyectBo. Ha nnanere 3emuist mpoxoaut
€XKEroHO OKoJI0 16 MUJUTMOHOB Ipo3. ATMOC(EpHOe AEKTPUUECTBO
JEHCTBYET Ha JKMBBIE OPraHU3MBbI MTOCPEICTBOM Pa3psiI0B U MOHH3A-
UM Bo3ayxa. Hampumep, n3BeCTHO ryOuTeNbHOE AEHCTBHE MOTHUN
IpU TOMNAJaHUU B KPYIHbIE JIepeBbs, KUBOTHBIX. ECTh ompezeneH-
HbIE€ 3aKOHOMEPHOCTH B 4aCTOTE IMOBPEKIAEMOCTH MOJIHUEN pa3iand-
HBIX JIPEBECHBIX TIOPO. DTO CBA3BIBAIOT KaK ¢ (HOPMON KPOHBI, TaK U
C BJIEKTPONPOBOJAIINMYI CBOMCTBAMHU KOPbI, HAIPUMED, C OBICTPOTOMI
ee HamokaHusl. [lo yacToTe nopaxeHuss MOJIHUSIMU Ha TIEPBOM MECTE
CTOSIT €J1b U COCHA, 3aTeM Oepe3a, a OCHHA MOBPEXkKIAeTCs 3HAYUTEb-
HO pexe. MOJIHHMM BbI3bIBAIOT MEXaHUUECKOE MOBPEXKIEHUE JIEPEBHEB
(pacuiernyieHue CTBOJIOB, TPEIIMHBI), BHINAJCHUE KPYIHBIX JIE€PEBLEB,
TEM CaMbIM OKa3bIBAIOT BJIMSIHHE HA CTPYKTYPY JPEBOCTOSI, 3a4aCTYIO
ABJISIOTCA MPUYNHOW BO3ZHUKHOBEHMS MOKapoB. [IprunHON 0KOIIO
21 % noxapoB JecHbIX yroauil Poccuu SBISIOTCS MOJIHUU MPH TPO-
3ax (puc. 4.51).

Hepenko MONMHMH MONazar0T B aHTEHHBI U MauThl PETPAHCIIATO-
pOB, pa3pyluas anmnaparypy.

Ponb aTMOcC(epHBIX IEKTPUUECKUX Pa3psAIOB COCTOUT U B TOM,
YTO O] UX BO3ACHCTBHEM U3 aTMOC(EPHOTo a30Ta U KUCIOPOAA CHH-
TE3UPYIOTCSI OKCUIIBI a30Ta, KOTOPBIE C JOXKIEBBIMU BOJAaMH I1ONIAa-
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PucyHok 4.51 — PokoBoM cYeT ... MONHUN

0T B MOYBY U HakaruiMBatotcs B Heil (ot 4 1o 10 kr B rog Ha 1 rekrap)
B (hopMe CeNUTPbl U a30THOM KUCIIOTHI.

JleiicTBEe HOHM3UPOBAHHOTO BO3yXa HA YEJIOBEKA, )KUBOTHBIX U
pacTeHus elle HeJ0CTaTOuHO U3y4eHo. BmecTe ¢ TeM 10cTOBEpHO yC-
TaHOBJICHA MpsiMasi 3aBUCUMOCTb MEX]ly CAMOYYBCTBUEM YeJIOBEKA U
HPUCYTCTBUEM JIETKUX HOHOB B BO3/1yXe. BbICKa3bIBaeTCsl MHEHUE, UTO
MOHU3AIMSI BO3/IyXa CIIY>)KUT MaTepHaIbHON CITIOCOOHOCTH HEKOTOPBIX
pacTeHni «IpeacKas3bIBaTh MOroay» (CHMKEHHE (POTOCHHTE3a U JIbl-
XaHMA, 3aKPbIBAHUE YCTBUIl U MPEKpalleHUue TPAHCIUPALNU TEepeN
rpo30# 32J10JITO 10 MaJCHUs aTMOC(EpHOTO AaBIeHNUs ). DKCIIEPUMEH-
TaJbHO JOKA3aHO BIMSHUE cIa00ro TOKa Ha KOPHEBBIE CHCTEMbI HE-
KOTOPBIX PAaCTEHHH, HAIPHUMEP, Y CAKEHIIEB €lTM U COCHBI (huTOMacca
yBennuuBaercss Ha 100-120%. YcraHoBneHa BO3MOXKHOCTh C TIOMO-
UIbI0 BO3/ICUCTBHUS HAMPABICHHOTO 3JIEKTPUUYECKOTO OISl PEryInpo-
BaThb TEMIIbI MEPEMELICHHUS BELLIECTB BHYTPH JEpeBa, a Clie0BaTeb-
HO M TEMIIbI €r0 pocCTa.

BeposiTHOCTB rpo3 B TON WJIM MHOM MECTHOCTHU, PETHOHE Pa3iiny-
Ha, HarpuMep B MOCKBE CyIIECTBYET KPYIJIbIH IO, HO OCHOBHOE YHC-
JI0 TPO3 MPHUXOIUTCS HA amlpelib-CeHTA0ph. YKHCI0 rpo30BbIX HEH 3a
ce30H B MockBe cocrasisieT B cpeaHem 37 (puc. 4.52, 4.53).

Orossp B KM3HHM PACTEHUI M ’KUBOTHBIX — JIOBOJILHO PEJIKUH,
HO BechbMa JIecTBeHHBIN (akrop. [Toxkapsl, Hanpumep, B Jiecax, Kak
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yKe OBbIJIO OTMEUEHO paHee, MOTYT BO3HHUKATh KaK €CTECTBEHHBIM ITy-
TEM OT yZlapoOB MOJHMM, TaK U MO BUHE YEJIOBEKa B PE3yJbTaTe €ro
nesITeIbHOCTH. [109TOMY OTOHB OTHOCST KaK K €CTeCTBEHHBIM IKOJIO-
TMYECKHM, TaK M aHTPOIIOTEHHBIM (haKTOpaM.

CepbesHble TIOCIEACTBUS UMEIOT HE TOJILKO BEPXOBBHIE JIECHBIE
NIOJKaphl, OXBaTHIBAIOLIME BECh JPEBOCTOW, HO M HU30BbIE, KOTOpPhIE
ryOsT HaMOYBEHHYIO PaCTUTEIBbHOCTb, IOAPOCT, HIYKHUE BETBU JIEpe-
BbEB, HEPEJIKO KOPHEBYIO cucTteMy (puc. 4.54).
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PucyHok 4.54 — HusoBow noxap B necy

I'mOnyT >xnBoTHBIE. KpOoMe MOBpeXIEHUI HENOCPEACTBEHHO OT
OTHSI TIOXKaphbl BBI3BIBAIOT YXYALIECHUE COCTOSIHUS ApeBocTos. CHMXKa-
etcsa npupoct. OcnabneHHble IepeBbs B OONbIIEH CTENEeHN 3apaka-
I0TCSl TpU0aMu, TAKMMH, KaK JIpeBECHAsi THUJIb, JIETKO MPOHUKAIOIIN-
MU 4epe3 «OTHEBBIC paHbD», TIOJBEPTAIOTCS HANAICHUIO HACEKOMBIX-
BpeIUTENEN.

JlecHbIe MOKapbl CUITLHO U3MEHSIOT YCIIOBUSI OOUTaHHS paCTeHUI
¥ ’KMBOTHBIX. Bo Bpems nmokapa B XBOWHBIX Jiecax TemIiepaTrypa ao-
xonut 10 800-900°C, B mouBe Ha youHe 3,5 cM — 10 95°C, Ha ry-
oune 7 cm — 10 70°C. B cyxux Jiecax MpaKTUYECKH MOJTHOCTBIO CTO-
paeT MoACTUJIKA U MOYBEHHBIN ryMmyc. MUHepasibHbIE YaCTHUIIbI BEPX-
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HETO CJI0sI TOYBHI criekatoTcst. OOpaszyroTcss KOMKH HITH CTEKJIOBUIHAS
KOpKa, TPYAHO MPOHMIAEMBIE ISl BO3AyXa, BOAbI U KopHeH. [Toua
CHJIbHO YIUTOTHsIeTCA. OT CropaHusl OPraHUYeCKUX KHCIOT U OCBO-
OOKIEHUS! OCHOBAHUH KUCIIOTHOCTDH MOYBBI PE3KO yMEHbBILAETCS, B
BEPXHHUX TOpPU30HTaX 3HadeHue pH HepeaKo MOXOIUT 10 CHIBHOIIE-
704HOro. OT BBICOKOW TEMIEpaTypbl BEPXHHUE CIIOH TOYBBI CTEPHUIIHU-
3yIOTCSl — THOHET MOoYBEHHAask MUKpodopa, a B 6osee ryOoKux —
U3MEHSIETCS €€ COCTaB, MPOMCXOANUT o0eTHeHne Hanboiee BaKHBIMU
UL JKU3HEISITENIbHOCTH PACTEHUH rPyTIIIaMi MUKPOOpraHu3MoB. Tak,
B ITOYBaX XBOWHBIX JIECOB MOCIIE TIOKAPOB MPe00IaaeT NesITeIbHOCTh
MHUKpPOOPTaHU3MOB, BBI3BIBAIOLIMX MACISIHO-KUCIIOE OPOXKEHUE U Jie-
HUTPHUPUKALHIO.

[Tocne necHbIX MOXKapOB MPOUCXOMUT PE3KOE U3MEHEHHE YCIIO-
BUH B PAaCTUTENILHBIX COOOIIECTBaX (OCBETICHHE, N3MEHEHNE TEMIIe-
paTypHOro U Apyrux (hakTopoB MUKPOKJIMMATa), 0COOEHHO KOT/Ia Mpo-
U301III0 YHHYTOKEHHE APEBOCTOS. DTO MPUBOIUT K TOMY, UYTO B JIaJb-
HEWIIIeM Tapy 3acelsIOTCsS BUJAMU )KUBBIX OPraHU3MOB C Pa3IHYHbI-
MU aIalTUBHBIMUA O0COOCHHOCTSMH, TOMOTAIOIIUMH TIEPEHECTH MOXKAP
Y BBDKUTBH Ha rapsx. Tak, y pacTeHuii 3To r1yOoKHe MOoA3eMHbIe 1M0Y-
K¢ BO300HOBIIEHUS (pHC. 4.55), ClTOCOOHOCTH CEMSH JIOJITO COXPAHSTh-

PucyHok 4.55 — 3aBMCUMOCTb 3aLluThbl paCTEHUS OT OFHA OT pacno-

noxeHusi novek ( no b. He6eny, 1993)
lMpumeyarue: y COCHbI U 3/1aK08 MOYKU OKPYXKeHbl TUCMbAMU UnU Xeoell U rnpakmu-
yecku He cmpadarom om O2Hs; MoYyku Oyba pa3eusaromcs OMKPbLIMO U SIeeKo r10-
epexdaromcsi 02HeM.
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Csl B ITOYBE U BBIJICPYKUBATh BHICOKYIO TEMIIEPATYPY, BBIHOCIHBOCTh K
3aMOpO3KaM, CUIIBHOW OCBEIIEHHOCTH U T. [I.

Bo300HOBNIEHNE paCTUTENBHOCTH Ha TapsiX UMEET CBOM OCOOCH-
HocTH. Ha BBDIOKEHHBIX MeCTaX U3 CIOp, 3aHECEHHBIX BETPOM, TOSIB-
JISTFOTCS MXH-TTIMOHEPBI, Yepe3 3-5 JieT U3 MX0B HanboJiee 0OMIIEH «I10-
»kapHbIii Mox» — Funaria hygrometrica. M3 Beicinx pacteHuit ObIcT-
po 3acensieT rapu MBan-yaii (Chamaenerion angustifolion). ITocre-
MIEHHOE 3aCeJIeHUe rapeil MPOUCXOIUT U JPEBECHOM pacTUTEIbHOC-
TBIO — WBOM, Oepe3oi, ocuHou U ap. (puc. 4.56).
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PlllcyHOK 4.56 — BnusHue noxapa Ha pacTUTeNibHOCTb ApPeBeCHbIX

«konkoB» 3aypanbckon necoctenu (no . ®. deatoHnHy, 1953)
A — 0o noxapa; b — nocne noxapa; B — 4yepes 200 nocne noxapa;, 1 — uea;
2 — bepesa, 3 — ocuHa.

CrenHble oXKaphl («Iajbby) MOTYT ObITH OOJiee WM MEHEe pery-
JSIPHBIMH, CBSI3aHHBIMH C JICATEILHOCTBIO YeJIOBEKa, M UTPaTh CyIlle-
CTBEHHYIO POJIb B )KU3HH )KUBBIX OPraHU3MOB, HHOT/IA U TTOJIOKHUTEb-
HYIO JUIS pETyJIHpOBaHUsI POCTA, BO3OOHOBIEHUS, OTOOpa BUIOB U
NOJIEPKAHUS TIOCTOSTHHOTO COCTaBa TPABOCTOSL.

IIym kak ecTecTBEeHHBII IKOJOTHYECKUI (PAKTOP SISl )KUBBIX
OpPraHu3MOB HECYILIECTBEH, HO MOKET OKa3bIBaTh U 3HAYUTEIBHOE BO3-
JIECTBUE C YCWJICEHUEM aHTPOIIOTEHHBIX BO3JEHCTBUH (IITyM, BO3HH-
KalolIui npu paboTe TPAHCIOPTHBIX CPEICTB, 000PYAOBAHMUS IPOMBIIII-
JICHHBIX W OBITOBBIX MPEINPHUSATHIA, BEHTHIISIIMOHHBIX M Ta30TypOHH-
HBIX YCTQHOBOK H JIp.).

BennuuHy 3BYKOBBIX JaBICHUN U3MEPSIOT H HOPMHUPYIOT B JIEIIH-
Oenax. Bech muana3oH CIOBIIIMMBIX YEJTOBEKOM 3BYKOB YKIIa/IbIBAETCS
B 150 nb (puc. 4.57).
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PucyHok 4.57 — LUkana cunbl 3ByKa (B aB), no H. ®. Penmepcy, 1990
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Ha nameii miianere >kxu3Hb OPraHU3MOB IIPOXOJIUT B MUPE 3BYKOB.
Hanpumep, opran ciyxa 4yenoBeka NpucrnocoOsieH K HEKOTOPbIM MO-
CTOSIHHBIM WJIM MTOBTOPSIFOIIMMCS IIyMaM (CyxoBas agantanus). Ye-
JIOBEK TePsIET pab0TOCIIOCOOHOCTh 03 MPUBBIUHBIX ITYMOB. CUITBHBIN
nryMm ere 0ojiee OTPHULIATENTHHO CKa3bIBAaeTCs Ha 3M0POBBE YEIOBEKA.
V nrozelt, )KUBYIIMX U pabOTAIOIIMX B HEOIArONpPUATHBIX aKyCTHYEC-
KHX YCIIOBUSIX, UMEIOTCS MMPU3HAKH U3MEHEHHS (PYHKIIHOHAJILHOTO CO-
CTOSIHMS LIEHTPAJIbHOM HEPBHOM M CEPAEUHO-COCYUCTON CUCTEM.

Ecnu BbICTpenuTh Hal yXOM U3 PYXKbsl, JJIOMHET OapabaHHas repe-
noHka. PeB peaktuBHOro camonera — 140 nenudesnoB BocripuHUMa-
ercst kak 00Jb. JlecATUMHUHYTHOE HAacllaKJ€eHHE POK-MY3BIKOH B
100 nermbenoB CHIKAET YyBCTBUTEILHOCTh yXa HACTOJBKO, YTO Ha-
CTyHaeT Tak Ha3bIBaeMasi YaCTUYHAs MOTeps CiyXa.

Ha CanoBom kojiblic B MOCKBe IiryM rpoMKOCThIO 90 nernubesnion
cTouT 1o 15-18 yacoB B CyTKH, TO €ro JJIMTEIBHOE BO3AEHCTBUE I'PO3UT
JKUTEIISIM HapYLIEHHUEM CIIyXa U PacCTPOWCTBOM HEPBHOM CHUCTEMBI.

HccnenoBanusMu 10Ka3aHO BO3JEHCTBUE IIyMa U HA PaCTUTENb-
HbIE OpraHu3Mbl. Tak, pacTeHus 0113 adPOIPOMOB, C KOTOPBIX HETIpe-
PBIBHO CTapTYIOT PEAKTUBHBIE CAMOJIETHI, UCIBITHIBAIOT YTHETEHUE
pocTa 1 1axke 0TMEYaeTcsl HCUE3HOBEHHE OTAE/IbHBIX BUI0B. B ieom
psizie Hay4HBIX pa0OT MOKA3aHO yrHETarollee AeHCTBUE 1IyMa (OKOJI0
100 ab ¢ gactoToii 3Byka ot 31,5 1o 90 ThIc. ') Ha pacTeHus Tabaka,
rae oOHapyKUBAJIM CHU)KEHUE HHTEHCUBHOCTH POCTA JINCTHEB, B MEP-
BYIO OU€pellb, Y MOJIOJBIX pacTeHui. [IpuBiekaeT BHUMaHUE YUEHBIX
Y IECTBHE PUTMUYECKHX 3BYKOB Ha pacTeHus. MccnenoBanns no usy-
YEHUIO JEUCTBUS MY3bIKM Ha pacTeHus (KyKypys3a, ThIKBa, NETYyHHUs,
UMHUS, KaJleHyna), rpoBeseHHble B 1969 1. aMepuKaHCKUM MY3bl-
KaHTOM M nesuuen /1. Peromsk, nokasanu, 4to Ha My3bIKy baxa u uH-
JTUNCKNE MY3bIKaJIbHbIE MEJIOJINU PACTEHUS OT3bIBAJIUCH MTOJIOKUTEIb-
HO. Mx rabutyc, cyxoii Bec Onomaccsl ObUTH HAUOOBITMMH TIO CPaB-
HEHUIO C paCTeHUsIMU KOHTPOJIbHOH rpymiibl. M uTo camoe yauBuTeNb-
HOE, TaK 3TO TO, YTO UX CTEOJIH MPSIMO-TAKU TSAHYJIUCHh K UCTOYHUKY
ATHUX 3BYKOB. B TO k€ Bpemsi Ha pOK-MY3bIKYy U HENpepbIBHBIE Oapa-
OaHHBIC PUTMBI 3€JICHBIE PACTCHHsI OTBEYATN YMEHBIICHHEM pa3Me-
POB JIUCTHEB U KOPHEH, CHUKEHUEM MACChI, U BCE OHU OTKJIOHSUIUCH
OT WCTOYHHWKA 3ByKa, Kak OyaTO OBl XOTE€NH YWUTH OT T'yOMTEIHHOTO
JercTBUsl My3bIkH (puc. 4.58).

Pactenusi, mogoOHO JrOISM, pearupyroT Ha My3bIKY KakK IeJIOCT-
HBIN KHUBOM OpranusM. MX 4yBCTBUTENBHBIMU «HEPBHBIMHUY» IPOBOJ-
HUKaMH, IO MHEHHIO psijia YYCHBIX, SBIAIOTCS (DIIOOMHBIC MTyYKH, M-

196



PucyHok 4.58 — Bup pacteHuin nocrne nemcTBus pasHom My3bIKu:
A — uHAutickue menoduu (P. LLlaHkap); b — my3bika U.-C. baxa; B — pok-my3blka
(onbimsbi . Pemonak, 1969).

pucteMa U BO30yIHMMBbIE KIETKH, PACIOIIOKEHHbIE B Pa3HBIX 4acTAX
pacTeHusi, CBI3aHHbIE MEXKTy COO0H OMOAIEKTPUUIECKHMHU MpoIecca-
MU. BeposTHo, 3TOT akT — oJ1Ha U3 MPUYMH CXOJCTBA PEaKLUH Ha
MY3bIKY Y PacTE€HHA, )KMBOTHBIX U YeJIOBEKa.

MarnutHoe noJe 3emun. Hama rutanera 3emust obnafaer mar-
HUTHBIMU cBOMCTBaMu. CTpenka KoMIiaca BCerjja OpUEHTUPYETCS 110
MarHUTHOMY MEpPHUANAHY, YKa3bIBasi OJHUM KOHLIOM Ha CEeBEp, APYTUM
— Ha 1or. MarHuTonoru nokasaiu, 4To JUis CO31aHHs HabIroaeMoro
T€OMAarHUTHOTO TIOJS B IIEHTPE 3eMJIM HEOOXOJUMO MOMECTUTh TH-
TaHTCKUU TUIMHIpHUYECKUd MaruuT quametpom 200 u anuuoi 4000
KkusioMeTpoB. Ock 3eMHOI0 MarHuTa pacrojioxeHa noj yriaom 11,5° k
OCH BpalleHHs 3eMJIH, IO3TOMY MarHUTHbIE MOJIF0CA HE COBMAAIOT C
reorpadguueckumu. Co BpeMeHEM MarHUTHBIE TIOJII0Ca MEHSIOT CBOE
HOJIOKEHHE. YCTAaHOBJIEHO, YTO CEBEPHBII MarHUTHBIN TOMIOC 32 CYT-
KM TepeMeIaeTcs Mo moBepxHocTu 3emiud Ha 20,5 MeTpoB, wiu 7,5
KWJIOMETPOB B rof, a FOxub1ii — Ha 30 metpoB (11 kM B ron). B rimase
2.1 oTMeuYeHO, YTO KaK y BCAKOTO MarHWTa, MarHUTHbIE CUIJIOBBIE JIH-
HUW 3eMJIM BBIXOJSAT M3 OJJHOTO TIOJIOCA U Yepe3 OKOJIO3EMHOE IMPOo-
CTPAHCTBO 3aMbIKAIOTCS B APYroM MOJIOCE. 3a CUET 3TOTO SIBICHUS
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okoJio 3eMitu cosnaeTcst Mmarautocdepa (puc. 2.5). OHa 3ajiepKuBaeT
TIOTOKH COJTHEYHBIX 3apsHKEHHBIX YaCTHUI], HA3bIBAEMBbIX TJIA3MOH MIIH
COJIHEUHBIM BETPOM, HE MPOIYCKast MX K OBEPXHOCTH u1aHeTsl. Co-
HEYHBI BeTep orubaet 3eMIII0 ¥ CMEIaeTcsl Ha HOUHYIO CTOPOHY, BbI-
TSATUBAast, B CBOIO OYepe/lb U MarHUTHBIE CHJIOBBIE JIMHUU B 3TOM XK€
HarpaBieHud. Jleopmaryiss MarHUTHBIX CHIJIOBBIX JIMHUH CBs3aHa C
TEM, YTO MOTOKHU COJIHEYHOM I1a3Mbl HECYT € CO0O0M Kak ObI «BMOPO-
YKEHHOE» MarHUTHOE TO0Jie, KOTOPOE M B3aUMOJICHCTBYET C MarHUTO-
ctepoit 3emnu. 3a nocneaaue 600 THICAY JET MAJTEOMAarHUTOIOTH 3a-
¢uxcupoBamm 12 310X MHBEPCUH T€OMAarHUTHOTO o (Tabu. 4.12).

Ta6bnuua 4.12 — UHBepcusa MarHuTHoro nons 3emnu 3a nocnegHue
600 Tbicay net (no E. M. ®ununnosy, 1990)

Lkana Kowr KOcyum (no
OaHHbIM aHanu3a KepHa ¢
Gepera Xentoro mopsi),

HasaHue nepuopna
MHBEpCUKN Ans
€BPONEeNCKON LLKanbl

EBponelickas wkana (no
OaHHbIM pasnuyHbIX
aBTOpPOB), ThIC. NeT

ThIC. NNET
— 2,9-3,2 —
— 7-8 —
10-12 11-13 [oTTeHbopr
20-24 19-31 Tawamn
36-36 41-43 Kapranonosa
— 50-60 —
106-112 110-130 Bneiik (x-3oHa)
218-268 198-215 [Henp-YeraH
326-346 293-311 y-30Ha
378 400-420 Ypeku
500 500 —

600 — —

K »TuM 3moxam nmpuypouMBarOTCS T€OJOTHYECKHE, KIIMMaTHiec-
Kue, Ononorunyeckue n3MeHenus Ha 3emuie. CriaJi reoMarHUTHOTO MOJIst
JI0 MMHUMaJILHOTO 3HAa4eHHsI MPOUCXOAUT mpumepHo 3a 2700 ner, a
ero Bocctanoienue 8700 neT, T. €. NOJHBIA LUKI COCTABIIET OKOJIO
11400 net. I. H. Mattomun (1982) cunraer, 4To MHBEpCHUS, MTPOUC-
memas 250 TeicaY JIeT Ha3ajl, NpUBeia K MOSBICHUIO HeaH1epTab-
112, 00J1a1al0IIero 3a4aTKaMy PeyH.

TakuMm 00pa3om, KHU3Hb Ha 3eMJI€ CYLLECTBYET B YCIOBUSX €cTe-
CTBEHHOTO (3€MHOT0) MarHuTHOTO moJsi. CpeiHee ero 3HaueHHe Co-
crasisieT okoiso 0,5 apcren (). OnHako HANPSIKEHHOCTh €ro HE BE3-
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ne onuHakoBa. B MocKoBCKo# 001aCTH €CTECTBEHHOE MAarHUTHOE TT0JIE
paBusiercs 0,5 3, B Antapkruze 0,68 3. Ha 3emne ecth 00macTu cuiib-
HBIX MarHUTHBIX aHOMAJINW, HAIIPUMED, B palilOHaX 3aJIeKENH MarHeTH-
TOBBIX U JPYTUX pya, OOraTbix KeJae30M, e HaNpsKEHHOCTh Mar-
HUTHOTO TIOJISI 3249aCTYI0 TIPEBBINIAET CPEIHIOK BEINYMHY B 2-3 pasza
(paiion Kypckoit maruutHoi anomannn — KMA).

MarnuTHOe moje BIHMSIET Ha BCce kuBoe. [ kaxaoro Buja cy-
LIECTBYIOT AOIMYCTHUMbIE YPOBHH O€30IIaCHOCTH, HAPUMEp VIS YeJI0-
BEKa MCCJIE0BAaTENN CUUTAIOT O€30MaCHBIM MAarHUTHOE TI0JIe Hamps-
skeHHocThio 300-700 spcren.

B nocnennue roapl 3HaYMTENFHO BO3PACTAET KOJMUYECTBO 3JIEKT-
POMarHUTHOM YHEPTUH, paccenBaeMoi B aTMOC(hepy MEKTPOCTAHITH-
SIMU, PAJIMO- U TEJIETPAHCISALMOHHBIMU CTAHLIUSAMH, JTUHUSAMH JIEKT-
ponepenad. B navane XXI cronetus, o mporHosam, OHO COCTaBUT
0,01% conHeuHOM paauanuu, a ciael0BaTeIbHO SIBUTCS CYIIECTBEH-
HBIM 3KOJIOTHYeCKUM (akTopoM. C 3TOW TOUKH 3pEHUS TPEICTABIISA-
10T HHTEPEC IKCIIEPUMEHTAIILHBIE UCCIIEA0BAHMS, B KOTOPBIX BbISBIISA-
€TCsl 9yBCTBUTEIBHOCTH K JIEMCTBUIO MarHUTHOTO Toys. Hampumep, B
1960 r. Obl1a OOHApYkeHA CIIOCOOHOCTh PACTeHHU pearupoBaTh Ha
HaIpaBJIEHUE MAarHUTHBIX CUJIOBBIX JUHUH nosis 3emiin. CeMeHa pac-
TEHWH, OPUEHTUPOBAHHBIE 3aPOBIIIEBOM YaCThIO K FOXKHOMY MarHHUT-
HOMY TIOJIIOCY, TpopacTain 6osee SHEPrUIHO, MPOPOCTKU POCTH ObI-
CTpee, YeM B CITydae MPOTUBOMOIOXKHON WM MONEPEYHON OpUEHTA-
UK. BocnpuMMYMBOCTh pacTeHU K MAarHUTHBIM BO3JIEHCTBUSM WII-
JFOCTPUPYETCS PSIOM APYTHX (PaKTOPOB: M3THOAHNE KOPEIIKOB H TTPO-
POCTKOB BBICILIMX PAaCTeHUH, CIOPAHTMEB HU3LIMX IPUOOB MO HAIpaB-
JICHWIO MarHUTHBIX CHJIOBBIX JIMHUH, TOJyYMBIIETO HA3BAHUE «Mar-
HUTOTpOIU3Ma». OTMEYEHO BIMSIHUE MAarHUTHOTO MMOJIsl Ha mpeodna-
JaHue 0Cco0e MYKCKOTO WITH KEHCKOTO T10JIa Y HEKOTOPBIX JIBYIOM-
HBIX BUJOB, CTUMYJIHUPYIOLIEE ACHCTBUE HA POCT KYJIbTYPHBIX pacTe-
HUM, nogaBieHne UH(PEKIUN rpuOHOTO M OAaKTEpUATbHOTO XapaKTe-
pa, HanpuMep y MILEHHULBI U STUMEHS.

OO6cnenoBanue CBEKJIOBHUHBIX mMojed benroponackoit obraactu
(3oma KMA) nokasano oTcraBanue pocta O0TBBI U KOpPHEH caxapHon
CBEKJIbI B pailoHe ¢ aHOMaJbHBIM MarHUTHBIM ToJieM. Ha nenom psizne
SKCMIEPUMEHTATIBHBIX MCCIIE0BAHUI MOIYYEHO, YTO NCKYCCTBEHHbBIE
MarHuTHbIE MOJIs OOJBLIONW HANPSHKEHHOCTH BBI3BIBAIOT Y PACTEHUMN
pa3iauyuHble HAPYLICHHUS.

B03MOXXHOCTb BOCTIPHATHSI TO3BOHOUHBIMH KMBOTHBIMH MarHuT-
HOTO 107151 00CYKIaeTcsl B Hay9HOH JIuTepatype ¢ cepeannsl XIX cro-
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netusi. BriepBble naHHBIN BOTIPOC HA HAYYHOW OCHOBE OBLI MOCTABJICH B
1855 . pycckum yueHsiM A.T. MuieniophoM, mpenonoKUBIIAM BO3-
MOYXHOCTh OPHEHTAIMU NTHIL TT0 FeoMarHuTHOMY 1ofito. [lozauee ana-
JIOTUYHOE TMPENON0KEHHE ObUIO BBICKA3aHO M B OTHOILIEHHE PbIO, a ¢
OTKPBITHEM DJIEKTPOPELENTOPOB MPOoOIeMa BOCTIPUITHS MarHUTHOTO
noJis ppl0aMu MOJTy4MsIa HOBBIM TOMYOK K pa3BUTHIO. OKa3anoch, YTO
ammyJibl JIopeHIMK CKaToB OYE€Hb YyBCTBUTENIbHBI K U3MEHEHHUIO Mar-
HUTHOTO TIOJIsl, BEPTUKAIBHO MPOHM3BIBAOIIEro Temo (puc. 4.59).

PucyHok 4.59 — PacnonoxeHue amnyn JlopeHuuu Ha Tene ckara:
crieea — CO CMOPOHbI CrUHbI; cripaga — Ha 6prowHOU cmopoHe; 1-4 — pasnuyHble
epynnel amnyn; 5 — anas; 6 — 6pbiseanbue

HccnenoBanus MarHUTHOM 4yBCTBUTEIBHOCTH 3JIEKTPOPELENITO-
POB TIpEACTaBIsIET OONBIION MHTEPEC HE TOJIBKO MOTOMY, YTO Ha MX
npuMepe BIEPBbIE NMOKa3aHa BO3MOKHOCTb BOCIPUATUS MAarHUTHOTO
TIOJIsI 3€MJTH TTO3BOHOYHBIMH KUBOTHBIMH, HO U B TJIaHE OMOHUYECKO-
ro MOJEIMPOBAHHUS.
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Hcnonb3yst pUHIUNBL paObOTHI 3IEKTPOPELENITOPOB, MOKHO TIO-
CTPOMTH Pa3IMYHbIE JaTYMKH, HAIPUMEDP CKOPOCTH ABHKEHMS OTHO-
CHUTEJIbHO OKPYKAFOIIEH Cpe/Ibl ¥ THA, HAJTMYNE METATHIECKUX TIPE/I-
METOB B BOJIE U T. JI.

Honusupyromue usjaydeHus. )KuBble opraHu3Mbl Hallen Iia-
HETbI MOCTOSTHHO UCIIBITHIBAIOT Ha ce0e BO3/1EHCTBUE HOHU3UPYIOLIE-
TO U3JIy4YeHHsl. DTO He0OXOUMbBIN KOMITIOHEHT OOUTaHUs B Onocdepe.
H3znyuenue ¢ ouensb 6blcoxoll sHepeueti, Komopoe cnoCOOHO 8blOUSANMD
971eKMPOHbL U3 AMOMO8 U NPUCOEOUHAMb UX K OPY2UM AMOMAM C 00-
pazoeanuem nap NONOACUMENbHBIX U OMPUYAMETbHBIX UOHOE, HA3bL-
8aemcst UOHUBUPYIOWUM u3TydeHuem. Takoi crnocoOHOCThIO HEe 00a-
JIAFOT CBET W OOJIbIIAst YacTh COTHEYHOTO M3ITyUeHHS.

N30T0MBI 57IEMEHTOB, KOTOPbIE UCITYCKAIOT PaJJMOAKTUBHOE U3ITyye-
HUE, Ha3bIBAIOTCS PAOUOAKMUSHBIMU U30MONAMU WU PAOUOHYKIUOAMU.

W3 Tpex BUAOB MOHU3HUPYIOLIETO M3TyUeHUsl, KOTOPbIE UMEIOT BaXK-
HOE DKOJIOTHYECKOE 3HAYEHHUE, JIBA TPEICTABISIIOT COOON KOPITYCKYIISp-
HOe u3nydeHue (anbda-, OeTa- 4acTuIlbl), a TPEThe — JIEKTPOMATHUT-
Hoe (raMMa-H3Ty4YeHHe U OJTU3KOE €My PEHTTeHOBCKOE n3myuenue). Kop-
MYCKYJISIPHOE U3ITy4E€HHE COCTOMT M3 TIOTOKA aTOMHBIX MM CyOaTOMHBIX
YaCTUII, TIEPENAIOIINX CBOIO SHEPTHIO BCEMY, C YEM OHU CTAJIKUBAIOTCS.

Anvgpa-uznyuenue — 310 s71pa aTOMOB I'eJHsl, UMEIOIIUE TI0 CPaBHE-
HUIO C APYTUMH YacCTUI[AMH OrpOMHbIE pazmepbl. [[Ha mpobera ux B
BO3/IyXE PaBHSIETCS HECKOJIBKAM CaHTUMETpaM, MX OCTaHABIIMBAET JIUC-
TOK OyMaru Wi BEpXHHI POrOBOM clioi koxku yenoBeka. [Ipu octanoBke
K€ OHH BBI3BIBAIOT CHJIBHYIO JIOKAJIbHYIO HOHU3AIINIO.

bema-uznyyenue — 310 ObICTpbIE ANIEKTPOHBL. OHU TOPa30 MEHbLIE
¥ JUTMHA MX TIpo0Oera B BO3yXe paBHA HECKOJILKUM METpaM, a B TKAaHU —
HECKOJIBKMM caHTUMeTpaM. CBOIO SHEPTUI0 OHU OTAAIOT HA POTSHKEHUT
OoJ1ee VIMHHOTO Cllefa.

Honuzupyrowee anekmpomazHummoe u3nyyenue CXOIHO CO CBETOBBIM,
OTIMYasich Oosiee KOPOTKOM JJTMHOM BOJIHBI, POXOUT B BO3IYyXE OOJb-
LIME PACCTOSIHUSL U JIETKO MPOHMKAET B BELIECTBO, BHICBOOOKAS! CBOIO
SHEPTHUIO Ha MPOTSHKEHUH JJTMHHOTO Clle/ia, TaK Ha3bIBaeMasi paccesiHHas
HOHM3AITHSL.

Tamma-uznyuenue 1erko MPOHUKAET B )KMBbIE TKAHHU, MOJKET TPOK-
TH CKBO3b OpTaHU3M, HE OKa3aB HUKAKOTO BO3JICHCTBHS, HIJTH HE MOYKET
BbI3BaTh MOHU3ALIMIO Ha OOJIBIIIOM OTPE3KE CBOETO MyTH. JleficTBrE ram-
Ma-M3TydeHHs 3aBHUCUT OT pa3Mepa UCTOYHHUKA M SHEPTUH, OT PacCTOs-
HHS MEKIY OpraHM3MaMH W MCTOYHMKOM M3JTy4YEHUs], TaK KaK UHTEH-
CHBHOCTb M3JIyYeHHUS! KCIIOHEHIIMALHO MaJaeT C YBEIMUCHUEM pac-
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crosaust. CBo#cTBa anb(da-, 6eTa- 1 raMMa-u3Ty9eHHs CXeMaTHIeCKU
noka3aHbl Ha puc. 4.60.
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VICTOUHMK N3NyYeHns CHapyxi VICTOYHMK M3nyyeHuns BHYTpY

PucyHok 4.60 — Tpu TMna MOHU3UPYIOLLEro U3Ny4YeHUsA
(no KO. Opymy, 1986)
Hpumeanue. lNokazaHa omHocumesibHas npoHuKkarwas crnocobHocmsb U creyu-
huyeckull UoHU3UpyrowWUl aghghekm.

CrnienjoBaTellbHO, B TIOCIIE0BATEIBHOCTH ab(a-, 0eTa- 1 raMMa-
M3JTy4eHHs MPOHUIAEMOCTh BO3PACTaeT, a MJIOTHOCTh MOHHU3ALUH U
JIOKaJIbHOE TIOBPEK/ICHUE YMEHBINAIOTCS. PaoakTHBHBIE BEIECTRa,
UCIycKatommue anbga- 1 0eTa-u3ayueHne, HepeAKo Ha3bIBalOT «BHYT-
PEHHMMHU M3ITy4aTeIsIMU», Kak o0aiatomue HanboabpIM 3¢ dexrom,
Oy[y4H TOIVIOLIEHBI, 3arI0YeHbl MM OKa3aJuCh KaKMM-TO 00pa3om
BOJIN3M WJIM BHYTPH KUBOM TKaHH. K «BHEIIHMM H3ITydaTessiM») OTHO-
CAT PaJMOAaKTHBHBIC BELIECTBA, UCITYCKAIOLIME MPEUMYILECTBEHHO
raMMa-u3IydeHue. ITo IPOHUKAIOLIee N3ITyUeHHE, OKa3bIBaoIIee AeH-
CTBHE, KOTJIa €r0 UCTOYHUK HaXOIMTCS BHE OpraHU3Ma.

Jlpyrue THIBI U3ITy4EeHUs TAKKe MPEACTABISIIOT ONpeIeIeHHBIH
unTepec. Tak, Hellmponsl — 3TO KPyIHbIE He3apsHKeHHbIE YaCTHIIBI,
caMu 1o ceOe He BBI3BIBAIOIINE HOHM3ANNIO, HO, BEIOMBAs aTOMBI U3
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CTAOMJILHBIX COCTOSTHUHM, CO3JIal0T HABEACHHYIO PaJIMOaKTUBHOCTH B
HEPaMOAKTUBHBIX MaTepHraliaX Uik TKaHSIX, CKBO3b KOTOPYIO OHH MPO-
xomAT. [Ipy oIMHAKOBOM KOJIMYECTBE MOTIOIICHHON SHEPTHH «ObICT-
pble HEUTPOHBI» BBI3BIBAIOT MOpaxeHus B 10, a «MeAJIeHHbIE» — B 5
pa3 OoJblle, YeM raMma-usiyueHue. HelirpoHHoe u3inydeHue oOHa-
pyKuBaeTCsl BOIM3W aTOMHBIX PEaKTOPOB U B MECTaX SIZICPHBIX B3PhI-
BOB, HO OHO MI'PaeT OCHOBHYIO POJIb MPHU 00pa30BaHUU PaMOAKTHB-
HBIX BEIIECTB, KOTOPHIE B JATBHEHUIIIEM IITUPOKO PACIIPOCTPAHSIOTCS B

npupoJie.
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PucyHok 4.61 — U3nyyeHne B
3NuUEeHTpe B3pbiBa aTOMHOMN U

BOAOPOAHON GOMOLI

o€ ~~~ [OEHb

4~~~ MECAL

~- o[

Penmeenosckoe usnyue-
Hue TIpeJCcTaBisieT coOoi
AIIEKTPOMArHUTHOE M3JTyde-
HUE, OYeHb ONM3KOoe ramma-
n3nydennto. OHo 00ycioB-
JIEHO BBIOMBAaHUEM JJIEKTPO-
HOB M3 BHEIIHHUX AJIEKTPOH-
HBIX 000JI04€K, HE UCITyCKa-
eTcs paJiMOaKTUBHBIMH Be-
LIECTBAMM, PACCESIHHBIMU B
OKpY>KaIoIIen cpene.

Ecmecmeennoe nonnsu-
pylolee U3mydeHHe CKIabl-
BAeTCsl M3 TPEX COCTABIISIO-
HIMX: KOCMUYECKas paauarys
(mpoToHBI, anb(ha-gyacTUIbI,
raMmma-JIyuu), u3Jiy4yeHue pa-
JIMOAKTUBHBIX BEUIECTB, IPH-
CYTCTBYIOLIMX B TOPHBIX I10-
pomax, MoYBe, U U3Iy4YeHHE
palMOaKTUBHBIX BEILIECTB,
MOMAJAIONIUX B OPraHu3M C
BO3yXOM, MHILEH U BOTOH.

Honunzupytoiee nzmyue-
HHE B OKpYXKaIIENH cpefe
3HAUUTEIHHO MOBBICUIOCH B
pe3ynbTaTe MCTIOIb30BaHUS
YeJI0BEKOM aTOMHOM SHEPrUn
(aToMHOE OpY’KH€, aTOMHBIE
ANIEKTPOCTAHIINK), pUC. 4.61.
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Tak, mpu UCTIBITAHMHM aTOMHOTO OPYKUSI B aTMochepy BHOCATCS
PaZMOHYKJIHM/IbI, KOTOpPbIE B JajIbHEHILIEM BbINAal0T MOBCIOAY B BUIE
paanoakTuBHbIX ocaakoB. Okono 10% sHeprum sSAEpPHOTO OPYKUs
MPEJICTaBISIFOT co0oi octarounyto paauanuio (FO. Oxym, 1986).

ATOMHBIE HNIEKTPOCTAHIIMY: TIOTy4YE€HUE TOTIIMBA Il UX PadOTHI,
TPAHCHOPTUPOBKA U 3aXOPOHEHHE PAMOAKTHBHBIX OTXOJOB U HAKO-
HEIl aBapuu — OTMACHEHIIINI UCTOYHHK 3arpsi3HEHUSI IPUPOTHON cpe-
nel. Hanpumep, B pesynbrare aBapuu 26 anpenst 1986 rona Ha YepHo-
OblTbcKOM ADC JaHHBIC U30TOITHOTO aHaJK3a MEePBhIX MPOO BO3/AyXa,
BOJIbI U TTOYBBI, OTOOPAHHBIX 26 arpenst — 1 Masi, oKasajiu, YTO OKO-
110 30% ot 001el aKTUBHOCTH MPUXOAUIOCH Ha oo Homa-131. Kpo-
Me #ona-131 B mpobax ObuTH OOHAPYKEHBI U30TONBI OAapHs U JaHTa-
Ha-140, ue3usa-137 u -134, pyrenus-103, nqupkonus-95, temnrypa-132,
uepus-141 u HentyHus-239, a B 30HE OTCEJICHUS, B ONKalIel 30He
OT 00beKTa aBapuu — H3O0TOIBI
cTtpoHuua-90 u mnyroHus-239, -240.

XapakTepusys CTENEHb 3apaxe-
HUSI MECTHOCTH, YPOBHH paJHallNH,
J103bI 00ITy4eHHs], IPUMEHSIOT TEPMUH
PAoUOaKMUBHOCMb, IPEATI0KEHHBIH B
1898 rony Mapueii Ckii010BCKO-
Kiopu (1867-1934). Paouoaxmus-
HOCMb MOYKHO U3MEPHTH B Pa3TMIHBIX
eAMHHUIIAX — B OEKKepessix, KIopH,
peHTreHax, pesepdopaax, rpesx, 3u-
BepTax U T. 1., & MOWHOCMb U3yye-
HUS — B OTUX )K€ €MHUIIAX, OTHECEH-
HBIX K €IMHUIIE BPEMEHU (CeKyHJE,

M. Cknoposckas-Kiopu  yacy, cyTkawm, Hezene, MecsiLy, TOy).
OCHOBHOM eIMHUTIEH paMOAKTHBHO-

ctu cayxut ktopu (KN). 1 Kiopy — akTUBHOCTB TaKoro KoJM4ecTBa
PaZMOAKTHBHOIO BEIIeCTBa, B KOTOpoM npoucxoauT 3,7-10'° pacna-
JIOB aTOMOB B CEKYH]Iy, T. €. ipoucxoaut 2,2-10'* pacriajioB B MHHYTY
(pacr. - mun.™"). C Ononorudeckoi Touku 3penust 1 KM — akTHBHOCTB
JIOBOJILHO BBICOKasl. B CBSI3M € 3THM Ha MpakTHKe MIHUPOKOE MPUMEHE-
HHE HaXoT Oostee menkue enuHuibl: muniuxiopu (MKI)=10- " k-
poxwopu (MKKN)=10"": nanoxwopu (1KN)=10"°"; nukokiopu
(nKN)=10""*" AKTUBHOCTb, BBIpOKCHHAsI B KFOPH, MOKa3bIBACT WH-
TEHCUBHOCTb aib(a-, OeTa- uiau raMmma-usinydeHus. OJIHaKo 3TO HH-
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9Yero He TOBOPUT O ACUCTBHH, KOTOPOE ITH U3ITYUCHHUS OKAa3hIBAIOT Ha
OpraHu3Mbl, MOMABIINE IO 00CTPEI.

1 penmeen — no03a PEHTTEHOBCKUX (MM TaMMa) JIydeH, MpH Ko-
Topoit B 1 cm® Bo3myxa obpasyercs 2,08-10° map noHoB (wiau B 1 1
Bo3ayxa — 1,61-10" map nonos). Ha npakrtuke yno6ub1 10361 B 1000
pa3 MeHbIIIe eIMHUIBI — MHUJUTUPEHTTeH (MP) nnu munmuapy (Mpaj)
JUIS. U3MEPEHHsI TeX YPOBHEW M3IIy4eHUs], KOTOPbIE YaCTO PEerucTpu-
PYIOTCSl B OKpY’Karollel cpeze.

Jlo3a u3nydeHusi, NOTy4YeHHas! B €IMHUILY BPEMEHH, HAa3bIBAETCS
MowHocmb10 003bl. Hanpumep, ecnu oprann3m nosyyaet 10 mP B yac,
TO cymMMapHas Jo3a 3a 24 yaca cocrasisieT 240 MP uium 0,240 P.

KocMudeckoe n MOHU3UpYIOIIEe M3TydeHHe, HCITyCKaeMoe MpH-
POAHBIMM PaIMOAKTUBHBIMU BEILECTBAMH, COACPIKALIMMUCS B BOJE U
noyBe, 00pa3yroT Tak Ha3bIBAEMOE (hoHOBoe uznyueHue, K KOTOpOMY
a/lanTHPOBaHa HbIHE CyILECTBYIOMIast OnoTa. Pa1 ydeHbIX cUUTaeT, yTo
MOTOK T€HOB B OMOTE TIOAICPKUBACTCS M3-32 HAIMYHS 3TOTO (POHOBO-
ro u3nydeHus. B pa3HbIx yactsax 6uocdepsl ecTecTBEHHbIH (POH paz-
JAr4aeTcs B TpU-YeThIpe pa3a. HambombIas ero MHTEHCUBHOCTh Ha-
OxroaeTcs Ha OOJIBIINX BBICOTAX B ropax, 00pa3oBaHHBIX IPAaHUTHBI-
MU TOPOJAaMH, & HAUMEHBIIIasi — OKOJIO MOBEPXHOCTH MOPS U B €r0
MOBEPXHOCTHBIX CII0sAX. THTEHCHBHOCTH KOCMHUYECKOTO N3Ty4€HHs 10~
BBIIIAETCS C YBEJIIMUEHUEM BBICOTHI MECTHOCTH HaJl YPOBHEM MOps, a
TPaHUTHBIC CKaJIbI COMEPKAT OOJIBIIIE BCTPEUAIOIINXCS B TPUPOJIE Pa-
JUOHYKITU/IOB, YeM OcajiouHble nopoabl. CyMMapHas 7103a, co3aBae-
Masi €CTECTBEHHBIM W3JTYYCHHUEM, JOBOJIHHO CHIIBHO BapbUPYETCS B
pa3nuyHbIX pailoHax 3emuin.

[ToMuMO ecTECTBEHHOTO PaIMOAKTUBHOTO (DOHA, €CTh €IIe MOHS-
TUE MEXHO2EHHO-)CUNEHHO20 PAOUAYUOHHO20 hona T. €. YCUIIEHHOTO
B pe3yJIbTaTe AeATEIbHOCTH YenioBeka. 13 uero on ckiansiBaercsi? Ec-
TECTBEHHBIH (DOH 1aeT MPUMEPHO OJIHY TPETh TaK Ha3bIBAEMOH IOITY-
JISIUOHHOM JT03bI 0011Ier0 (JOHA UK CPETHEH 10361 HOHU3HUPYIOIIETO
W3ITY4YeHUs1, KOTopasi IPUXOIUTCS Ha Kax10ro sxutens. Emie TpeTs ue-
JIOBEK MOJyYaeT MpU MEIUIMHCKUX JUArHOCTUYECKUX MpOoleaypax:
PEHTTEHOBCKUX CHUMKaX, (UIrooporpaduu, MpOCBEYNBAHUIX U T. 1.
(puc. 4.62).

OcranpHyto ee 4acTh 1aeT NpeObIBaHe YeT0BeKa B COBPEMEHHBIX
3naHusX. B kuprnude u 6eToHe MPUCYTCTBYIOT, XOTS M B MaJIbIX KOJIHYE-
CTBaxX, TaKW€ PaJIMOAKTUBHBIE DJIEMEHTHI, KaK ypaH, TOPHMA, paauid 1
npyrue. Bkiaag B TEXHOr€HHO yCUIIEHHbIH ()OH BHOCAT U BBIOPOCHI U3
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COBPEMEHHBIX TEITJIOBBIX

Eep/rop, N
i CTaHIIMH, KOTENeH, pabo-
MPEAENBHO ONYCTUMAS TarolyX Ha yrje, TaK Kak
« [N PABOTAIOLLIX C PALIUO- Yrojib TaKKe COACPKHT
| | AKTMBHBIM BELLECTBOM pACCEsHHBIE PaTHOAKTHB-
10 1T HBbIC 2JICMCHTHI. HpI/I T10JIC-
TaX Ha CaMOJIETax 4Y€JIOBEK
TAKKE T10JIyHacT HEOOJIb-
| |4 nonyuatoT xuBywmE LIYI0 103y HOHU3UPYIO-
10 11 B PAVIOHE YEPHOBbINA 1IETO H3queHI/Iﬂ. Ha BBbI-

i cote 12000 metpos, rae
<%0 €2  TPOXOIAT TPacchl COBpE-
. ip ECTECTBEHHbIV! w, MEHHBIX CAMOJIETOB, eCTe-
ﬂPMPOﬂHbIM ®OH “har %  CTBCHHBINU (1)0H ycujinBa-
ercs B 1,5-2 paza. B uenom
 OMIOOPOTPAGUS @ 'ﬂ - M0 CTpaHe TEXHOTCHHBIH
(hon konednetcst ot 200 110

400 mP/ron.

JIroboe M3MeHeHue B
00Ty4aeMOM OOBEKTE, BbI3-
BAHHOE MOHM3UPYIOLINM H3-
Jy4eHUEM, Ha3bIBaeTCsl pa-
QUAYUOHHO-UHOYYUPOBAH-
HulM Aghpexmom.

PucyHok 4.62 — [103b1 o6nyveHus Honunsupyromee 06-
JTy4eHHE OKA3bIBACT HA BbI-
COKOpa3BUTHIE U CJIOKHBIE OpraHU3MBbl O0Jiee T'yOUTEIbHOE MITH TIOBPEXK-
naroriee aericteue (puc. 4.63). UenoBek ommuyaeTcsi 0co00H 4yBCTBH-
TENBHOCTHIO. Y BBICIINX PACTEHUI 4yBCTBUTEILHOCTH K HOHU3HPYIOIIIE-
MY M3JTy4YEHHIO, 110 IAHHBIM AKCTIEPUMEHTOB, MPSMO MPONOPIMOHATbHA
pazMepy KIETOYHOTO sijipa (TOuHee — 00BhEMY XPOMOCOM HJTH COJIepIKa-
auto JIHK).

VY BBICIINX )KMBOTHBIX HE 0OHAPYKEHO MPSIMOM 3aBUCUMOCTH MEX-
NIy 9yBCTBHUTEIBHOCTBHIO M CTPOEHHEM KJeTOK. [[s Hux Ooiee Bax-
HOE 3HaYeHHE UMEET YYBCTBUTEIBHOCTh OTJCIIbHBIX CUCTEM OPraHoB.
Hanmpumep, MiieKonuTaronme 9yBCTBUTEILHBI K HU3KUM J103aM BCIIE/I-
CTBHE JIETKOW MOBPEKAAEMOCTH 00IydeHnEM OBICTPO JeNsIeiics TKa-
HU KOCTHOTO MO3ra. Hu3kue ypoBHHM XpOHHMUYECKH ICHCTBYIOIIETO
MOHHM3HUPYIOIIET0 U3ITy4YEeHHsI MOTYT BbI3BIBATH B KOCTSX M IPYTUX 4yB-

™

Vz

{ TENEBU3NOHHbIN SKPAH '\rm

< CBETALMNCSA

1(53— LMPEPBINAT YACOB
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PucyHok 4.63 — YyBcTBUTENb-
HOCTb OPraHU3MOB K MOHU3UPYIO-
wemy usnyyeHutro: nornbaet 50%
obny4eHHbIX B TeyeHue 30 aHewn

CTBHUTEJIBHBIX TKAaHIX OITyXOJIe-
BBII POCT JIaXKe 4epe3 HECKOIbKO
WU MHOTO JIET Tocie o0Jyde-
HUSL.

B 50-70-x rogax XX crone-
THSI TIUPOKO TPOBOAMIIOCH H3Y-
YeHUE BIIMSHMS TaMMa-u3Jyde-
HUSl, KaKk TpaBujio, kobamsra-60
" 1ue3ns-137 ¢ aKTUBHOCTBIO
10000 Ku m BBIIIE Ha cooOIIE-
CTBa M DKOCHCTEeMBI. BOmm3u ot
9THUX MOIIHBIX MCTOYHHMKOB HE
BBDKHBAJIO HU OJIHO BBICIIECE pa-
CTEHHE WJIY JKMBOTHOE. 3aMe1jie-
HHUE pOCTa PaCTECHHI U yMEHbIIIe-
HHE BUJIOBOTO Pa3HOOOpa3usl Ku-
BOTHBIX OTMEYaJIOCh W TIPH TO-
TJIOIIIaeMOM J103€ paBHOM 2-5 paj
B CyTKH. PajiMOHYKJIHIBI, TIOTIA-
Jlasi B OKPYKaroIIyto cpejy, pac-
CEMBAIOTCS, Pa30aBIISIFOTCS  MO-
T'YT pa3IM4HbIMH CTIOCOOaMH Ha-
KaruIMBaThCsl B KHUBBIX OpPTaHU3-
Max MpH JABWKSHHUH T10 MUIIEBOM
LENMU. DTU SBJIEHHUS HA3BIBAIOT
«OMOJIOTMYECKUM HAKOIJIEHU-
em». PagnoakTHBHEIE BEIECTBA
001a1a10T CIIOCOOHOCTRIO HAKAI-
JINBAThCS B BOJIE, IIOYBE, OCAIKaX
WJIN B BO3JyX€, €CJIM CKOPOCTh UX
MOCTYIIJICHUS TIPEBBINIAET CKO-
POCTh €CTECTBEHHOTO paJIMOaK-
TUBHOTO pacnazaa. M 3adactyro
HeOOJIBIIIOE, Ka3aJIOCh ObI, O€30-
OMJIHOE KOJMYECTBO paJInOaK-
THBHBIX BEIECTB MOKET CTaTh B
JAJIbHEHIIIEM CMEPTEJIbHO Ofac-
HBIM.
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3a)lal-ll/lﬂ K NPAKTUYC€CKHUM 3aHATHAM

3ananme 4.1. V3yuuTs BaxkHEHIINME MPOLECCHI, MPOTEKAIOIIUE Y
pacTeHMi U KUBOTHBIX C YYaCTHEM CBETa.

Mamepuanvt u 06opyoosanue: 1. HargiHBIE TOCOOUS (TAOIHIIBI,
crlaizbl, ayaquo- BUAeoanmnaparypa u Jp.); 2. JUHEHKH; 3. LBETHbIE
Kapanjaamu; 4. pabovasi TeTpajb.

Buinonnenue 3aoanusi. Tlonb3ysch y4eOHBIMA HAIVISTHBIMA  TTOCO-
OusiMU, OTIOPHOM cxeMo (puc. 4.64), CTYIEHTbI U3y4aroT BaKHEHIIINE
MPOLIECCHI, TPOTEKAIOIINE Y PACTEHUH U )KUBOTHBIX C YYAaCTUEM CBETA.

ConHEuHOR By EHIE — OCHOBHOM MCTOHHVK SHEPMAM AMA
BCEX MPOLIECCOB, NPOVCXOBALLYX Ha Senwie

Tipv CBMRCTH CEKTR COMHEHHOND VE/NHEHIH,

/ MIVEROLLYE PRRMVHHOR B1ONOnHECKDe JEiCTRVe
VnsTpadmoneroen \a
crmcT CexTE Tl BAQANDI HaCTIA

co:rw VEIyHEHAR, CreKTn, b acofan ponb
ecasTIMe QA 38NEHBIX PaCTEHIA
VhdoarpacHoe 1EMMeHe —
LIEHHB A MCTOMHMK BHYTOEHHEN
IHEDII
A CyTOMHEA W CE30HHAR NEPUOVMHOCTE CBETOBL KX YCOBWIA B
MPHPOaE, OBYCIORNEHHAA BRALLEHVEM 3eMNl
Lypxamrole MOVENOCOBNEHHOCTD K HEM MBbIK CYLLIECTE
VB
Q doroneprogyEn

PucyHok 4.64 — OnopHas cxemMa BaXkHeMLWMX NPOLECCOB, NPOTeKalo-
LUMX y pacTeHUn U XKUBOTHbIX ¢ yyacTuem cBeTa (no T.A. Kosnosoin,
T.C. CyxoBown, B.1. Cusornasony, 1996).

Pe3ynbraThl oTpakatoT B paboueil TeTpau.

3apanue 4.2. 3yunTh BIMsSHAE OCBEILIEHHOCTH Ha M€pBOHAYAIb-
HBII POCT 3€PHOBBIX KYJIBTYD.

Mamepuanvl u ob6opyoosanue: 1. paCTUIBHU WM TOPIIOYKH;
2. mouBa; 3. ceMeHa MIeHUIIb (sSTuMeHs); 4. kamepa AJisi 3aTeMHEHUS;
5. coBOK; 6. TMHEWKH; 7. LIBETHBIE KapaHAally; 8. paboyas TeTpaib.
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Buvinonnenue 3a0anus. HabuBaroT pacTUIbHU WM TOPIIOYKH MOY-
BOH 1 cetoT 1o 20 3epeH MIIEHUIIBI (TYMEHS ), XOPOIIIEHBKO MOJINBAIOT
MOCEB U CTaBSAT O/IHY PAaCTUIbHIO (TOPIIOUEK) B JIAOOPATOPUU TIPU TEM-
neparype 20-22°C Ha ceéem, IpyTy1o B Kamepy ¢ 3amemueHuem. Yepes
JIBE HEJeJIM CPaBHUBAIOT BCXO/bI B PACTHIIBHSX (ropiioukax). Pacre-
HUS TIIEHUIIBI (STYMEHsT), BRIPOCIINE HA CBETY, UMEIOT JIUCThS HOP-
MaJIbHBIX pa3MepoB U 3eJeHOH OKpacku. Pactenus, Beipociine B 3a-
TEMHEHUH WU TEMHOTE, CHJIBHO BBITSHYTHI B BBICOTY, C Y3KUMH JIHC-
TBSIMH, JKENTOH OKPACKH, TaK KaK B HUX cJ1a00 CHHTE3UPOBAIUCH WM
HE CHHTE3MPOBAIHCH XJIOPOPHILIBI «a» B «0». Y CeIIbCKOX03SIMCTBEH-
HBIX KYJIbTYp (MIIEHUIIA, TYMEHD ) XJTOPOPHUILIIBL «a» 1 «O» He o0pa3y-
IOTCSl B JIUCTHSIX MPH OTCYTCTBUU CBETA, & KAPOTHH M KCAHTODHUILIT
MOTyT 00pa30BbIBaTHCS B HEOOBIINX KoIU4ecTBax. Pactenus 6e3 xio-
podunna «a» u «6» Ha3BIBAIOTCS IMUOTUPOBAHHBIMU.

Pe3ynbraThl ombiTa oTpaxaroT B pabodeit Terpanu. Pactenus 3a-
PHUCOBBIBAIOT.

3ananme 4.3. 3yunTh HE0OXOAUMOCTb XJIOpO(pUILIA U CBETA AJIS
cuHTe3a Kpaxmadia B jucte pactenus (o H0.M. Kupumiosy, 1995).

Mamepuanet u obopyodosanue: 1. NeCTPOTUCTHAS TETAPTOHHUSA,
TMeJTAprOHUs 30HabHAs; 2. TeMHBIN 1Kad; 3. snmexTponammna Ha 500
Brt; 4. sTrnioBelid cnivpt; S. pacTBOp Hoda B HOOUCTOM Kajuu; 6. KOp-
KOBasi MPOOKA; 7. MITATUB C KOJBIIOM; 8. Ba3eNHH; 9. 3JEKTPOILIUTKA;
10. nBe konbouku Ha 100 mit; 11. dpapdoposast vameuka; 12. HOXKHU-
el 13. ckanmpnens; 14. cTekiissHHAs Tajmodka; 15. uronka; 16. BogsHas
Oanst; 17. 1nBeTHBIE KapaHaamu; 18. paboyas TeTpab.

Buinonnenue 3a0anus. bepyT nexaproHu# NeCTPOIUCTHYIO U 30-
HaJIbHYIO, IPOCTOSABILKE JABOE CYyTOK B TEMHOM ILIKady JUisl 00eck-
paxManuBaHUsl WX JHUCTHEB. M3 TEMHOTHI UX BBICTABISIOT Ha CBET
JIMILB NEepel caMbIM ONbITOM. [lecTpoarCTHYI0 eaaproHuIo CTaBAT
BOJM3M (Ha 40 cm) 500-BaTTHO¥ NamIibl. Ha 30HaNBHOM MTeTaproHuu
BBIOMPAOT J1Ba JIMCTA (HE TIOBPEXKIEHHBIX M OJTHOTO SIpyca); Ha OUH
JIMCT HAaKJIaJ[bIBAIOT C IBYX CTOPOH KOPKOBBIE TUCKU-TNIACTUHKY (OHU
Cpe3aroTcsi ¢ HeOOIBIION KOPKOBOW MPOOKOH) M 3aKPETUIAIOT UX Ha
JMCTE, MPOKaJIbIBasi UEHTP JUCKOB TOHKOW SHTOMOJIOTMYECKOW Oy-
JIaBKOH.

Bonb1ias yacte 3TOr0 AMCTa OCTAeTCs 1OCTYNHOM cBeTy. Tak, moa-
TOTOBJICHHYIO TEJIAPTOHUIO 30HAIBHYIO TOJICTABIISIOT K 3JEKTPOIaM-
ne Ha pacctosiHuu okojo 40 cM. Ha cunbHOM cBeTy Jiepakat pacTeHus
2 4. Yepes 2 4 cpe3aroT KaKAbIi U3 OMBITHBIX JTUCTHEB U OMYCKAIOT Ha
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5 MHH. B KIS0 BOY (YOUBAIOT), a 3aTeM B KOJIOOYKY C STHIIOBBIM
CIMPTOM, TJIe JIUCT oOeciBeurBaeTcs. i yCkopeHus: paboThl MOXKHO
CpEe3aHHBIC JIUCTHS MPSMO OITyCKATh B KUITAIINA STHIOBBIA CITUPT (Ha
BOJISTHOM OaHe) 710 MOJTHOrO MX o0eclBeYrBaHMs. 3aTeM U3 3TUIIOBOTO
cnupTa yOuThie 1 00ECIIBEYEHHBIE JIUCThS IEPEHOCST B PacTBOP Homa
B HomcToM Kaiuu. Yepe3 20—30 MUH. BBIHUMAIOT JIMCThSI U3 pacTBOpa
foa, pachpaBisiOT UX U BHUMATEIBHO PACCMaTPUBAIOT TUIACTHHKY
Ka)XJIOTO JIUCTA.

VY NecTpoNUCTHON MenaproHUH B T€X MECTaX IUIACTUHKH JIUCTA,
r7ie He OBLTO XJI0pOogMILIa, JIUCT TOCIIE oA 0cTaeTcsi OECIIBETHRIM (Kpe-
MOBBIM), @ Ha 3€JICHBIX y4acTKax JIMCT MOCHHEET (To0ypeeT) oT Hoa.
Takas peakiysi ObIBIIMX 3€JICHBIX YYACTKOB JIUCTA MECTPOIUCTHON Tie-
JIAPTOHUH HA WOJ] TOBOPHUT O TOM, YTO I7ie ObLI B JIUCTE XJIOPOPUILI, TaM
00pa3oBajicsi Ha CBETY TMIEPBUYHBINA KpaxmaJl, MOCHHEBIIHIA OT Hoza.

Ha ucThsax nenaproHuy 30HaIbHOW HAOITIOaeTCs ClieTytoliee:

B TEX MECTax, Ky/la h3-3a KOPKOBBIX JUCKOB CBET HE momnaa, (hOTOCHH-

Te3a He ObLI0, IEPBUYHOTO KpaxMalia He 00pa30BaJioCh, U 3TH YUaCTKU

OT 0/1a HEe OKPACHIINCh, a BCS OCTaJIbHAS YacTh TUIACTUHKH JIMCTA, OC-
BEINABINASCS, HAKOITWIIA TIEPBUYHBIA KpaxMall v IMOCHHeNa OT Hoja.

Pesyrnbrars! oTpaxaror B paboueit Terpaau. Pactenus 3aprcoBbIBAIOT.

3ananmue 4.4. V3yuntb CTpO€HHE TEHEBBIX U CBETOBBIX JIUCTh-
eB onHoro pacrenus (mo H.M. Uepnosoii, 1986).

Mamepuanvt u 06opyoosanue: 1. KuBble WM PUKCUPOBAHHBIE
B CITUPTE JIUCThS CUPEHU (JIUMIBI, BA3a U JIp.), COOpaHHBIE C HAPYKHOU
YaCcTH KPOHBI U BHYTpPH €e€; 2. repbapHbie 00pa3iibl ITHX K€ JHCTHEB;
3. ¢mopormonu; 4. cynas II1; 5. ne3Bus; 6. MUKPOCKOIIBL; 7. TIpe/-
METHBIE CTEKJa; 8. TOKPOBHBIE CTEKIA; 9. IUCTUIMPOBAHHAS BOJA;
10. munuetsr;, 11. nuHelikm; 12. nBeTHbIe Kapangamu; 13. padodas
TeTpajb.

Buvinonnenue 3a0anus. CpaBHUTh BHEITHUHN B TEHEBBIX U
CBETOBBIX JUCTHEB, 0OPATUTh BHUMAHHUE HAa CTENIEHb Pa3BUTHUS K-
JIOK, TONIIMHY U OKpacKy jucta. CrenaTh MonepevyHbie Cpe3bl Te-
HEBBIX U CBETOBBIX JUCTheB. OOpaboTarh (GIOPOTIIONUHOM U CY-
nanom III. PaccmoTpeTs nmog MUKPOCKOTIOM, OTMEYasi OTHOCUTENb-
HYI0 TOJILIMHY JMCTOBOW IUIACTMHKH, CTENEHb PAa3BUTHUS dIUAEP-
MBI U KyTHKYJIbI, MEXaHUYECKOH, MalucaaHONW U ry04yaTroil TKaHu,
CTETNEeHb Pa3BUTHS MEXKIETHUKOB. J|OTMOTHUTENBHO MPUTOTOBUTH
npenaparbl SMUAEPMbI, C HUKHEH CTOPOHBI JINCTA MOACYUTATh YHC-
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JI0 YCTBHUIL B ITOJI€ 3pEHHsI MUKpOCKoma. B paboueii TeTpaau cocTa-
BUTh U 3aMOJHUTH Tabmuiy 4.13.

Tabnuua 4.13 — AHaToOMMU4YeCcKne ocob eHHOCTU TeHeBbIX U CBETO BbIX
NUCTbEB OOHOro pacTeHUs

PacnonoseHune NMCTbeB Ha pacTeHum
[eTanu cTpoeHns NucTbeB

Ha CBeTy B T€HU

[MonepeyHbI cpes:
TOMUWMHa nucTa
pasBUTME MEXaHNYECKOW TKaHU
TOMWMHa anMaepmmca
nanmcagHas TkaHb
rybyaTtas napeHxvma
Snmnaepma:
dopma KneTok anugepmuca
4YMCNO YCThbUL, B MOSE 3peHnst

[Tonepeunslii cpe3 ceetoBoro (1) u TeneBoro (2) mMcTa pacTeHus
3apucoBarh (puc. 4.65).

PucyHok 4.65 — lNonepe4Hbin cpe3 cBeToBoro (1) n TeHesoro (2)
nucta cupenum (no U.C. MuxamnoBckomn, 1977).



3apanue 4.5. M3yuuTh GOTOTPOINU3M U JIOKATH3AIMIO BOCIIPHSI-
Tus ororponuueckoro pasapaxkenus (no F0.M. Kupunnosy, 1995).

Mamepuanet u 06opyoosanue: 1. MOIOIbIE TPOPOCTKH MIICHHUIIBI
(SMMEHS) ¢ HeNbIMA KOJICONITHUIISIMK;, 2. CTAHUOIIb; 3. CTUYKH; 4. ¢o-
TOTpPONMUECKash KaMepa; 5. IMHEWKH; 6. LIBETHbIE KapaHJallu; 7. pa-
Oovast TeTpajb.

Bovinonnenue 3adanus. JIns ornbiTa 3a0;1arOBpEMEHHO BBIPAIIHBA-
IOT B TEMHOTE SIYMEHb U MIeHuIy. Korna pocTku JOCTUTHYT BBICOTbI
1-1,5 cM ¥ KOJEONTHIIb €lIe TETbIH, Ha BEPXYIIKY KOJECONTHIIS MATH
pacTeHuil HaZieBalOT MaJIeHbKHE CBETOHENPOHUIIAEMbIE CTAaHHOJIEBbIE
konmayky. Kojmadok rotoBsT Tak: KyCOK CTaHHOJIEBOM Oymaru pas-
MepoM 1x1 cM 0OBEpTHIBAIOT BOKPYT CIIMYKH, @ BEPXYLIKY CKpYUYHBa-
10T. HazieTolii Ha BepXyIIKy KOJEONTHIIS KOJIMA4YOK OCTOPOKHO 00XKH-
MaroT Jyid 0oJjiee MIOTHOTO MPHJIEraHus K pacTeHuo. OcTalbHbIE pa-
CTEHHS C LEJBIMU K€ KOJICONTUISIMUA OCTAOTCSl 0€3 KOJMAuyKOB, OHU
SIBJISIFOTCSI KOHTPOJIBHBIMU. B TakoM Buj1e TOPIIIOK C pOCTKAMH CTaBST
B (DOTOTpOIMUECKYIO KaMepy, MPEACTABISIONIYI0 COOOH CBETOHENPO-
HUIIAEMBIN SIIUK C TUIOTHOW KPBIMIKOK. B omHON OOKOBOI cTeHKE
ALIMKAa UIMEETCS] Ha BBICOTE KOJEONTHJIEH pacTeHUI B rOpILIKE OTBEP-
CTHS JUTSl CBETOBBIX JTydeil. DOTOTPONMMUYECKYIO KaMepy CTaBsT B TeTI-
JI0€ MECTO JUIsl XOPOILEro pocTa pacTeHUH, ¢ XOPOIIUM OCBEILEHHEM
OTBEPCTHUSI KAMEPHI.

Uepes 24 yaca npoBOJAT HAOIIOACHHUS 32 POCTOM PAaCTeHHA. YOeK-
JTAIOTCS B TOM, YTO T€ PAaCTEHUS, HA KOTOPBIX OBUIM HAJIEThl CBETOHETI-
POHMLIAEMBIE KOJIITAYKH, PACTYT BEPTUKAJILHO, TAK KaK KOJIEONTUIIb (€10
BEPXYIIIKa) HE OTY4HII OOKOBOTO OCBEIIECHUS, @ BCE KOHTPOJIBHBIE pa-
CTeHHUs1 0€3 CTAaHMOJIEBBIX KOJIAUKOB, MOJIYYUB pazapa)keHue oT 00-
KOBOT'O CBETA U3 OTBEPCTHUSI KaMePhl, U3TMOAIOTCS B CTOPOHY CBETA.

Pesynbrarel oTpaxaroT B pabodeii TeTpaiu.

3apanue 4.6. 3yunts pons TemnepaTypbl, Kak BaXKHEHIIETo yc-
JIOBUSI )KU3HEIEATEIBHOCTH OPraHU3MOB.

Mamepuanvt u 060pyoosanue: 1. HarIsAHBIE TOCOOHS (TaOIHIIBI,
Clalifibl, ayuo- BUEoanmnaparypa u ap.); 2. JMHEUKH; 3. [BETHbIE
Kapanjaamu; 4. paboyasi TeTpajb.

Buvinonnenue sadanus. 11onb3ysch yueOHbIMU HAIVISIAHBIMU TIOCO-
OusiMHU, OTIOPHOI cxemoii (puc. 4.66), CTYICHTBI U3y4YarOT POJIb TEM-
nepaTyphbl, KaKk BaKHEHILEro yCIOBUS KU3HEIEATETbHOCTH OpraHu3-
MOB.

Pesynbrarsl oTpaxkaroT B pabouel TeTpaau.

212



Bnuauue TEMNEPATYPbl HA BCE XMMHYECKHE W q:-u:uonumqecuue pPeakumuM
HNpoUeCcChl MHIHEAE ATENBHOCTH OPraHW3ImMmos

(pocT, paseumme, 0GMeH BeLWECTE 1 np.)

B i ponbT PaTypbl OKPY uiei cpeabl Kak orpaHuIuTens
NPeAenos MUIHE AeATENbHOCTH BONBLIMHCTEA BUAOE BCEX LAPCTE MUBOH NPUpOaLI

Ipynnel opraHusmos, 0Bnagaoumx
Pa3sNM4HOMN YCTOHYHMBOCTBIO K TEMNEpaTYpe

3BPH‘EDM HblE OpraHM3ImMbl

Tennonobuebie XonofaoBbHOCA HBLIE
OpraHu3Mel OpraHusImbl

OnTUMmansHbIe NOKasaTen Temnepatypsl
ANA HW3HE QEATENbHOCTH
PacTeHHid M HHUBOTHbIX

PucyHok 4.66 — OnopHas cxema posnu Temneparypbil,
KaK BaXHEWLLEero ycrnoBusl XusHeneAaTerlbHOCTU OpraHu3MoB
(no T.A. Kosnosowu, T.C. CyxoBo#n, B.U1. Cusornasony, 1996).

3ananmue 4.7. 3yunTh BIUSIHAE HU3KUX TEMIIEpATyp Ha KOATYIIsI-
nuto 6enkoB y pacrenuit (mo A.M. ®enoposoii, A.H. Hukonbckoi,
2001).

Mamepuanvt u 0bopyoosanue: 1. nenrpudyra; 2. ueHTpudyKHbIC
poOUpKH; 3. TEpMOMETP; 4. CTYNKU C MECTUKaMM; 5. CMECh: CHer-
coib (3:1); 6. caxaposa; 7. AMCTWIIIIMPOBAHHAS BOJA; 8. JUCThS paz-
JWYHBIX pacTeHuid; 9. muneliku; 10. nBeTHBIC Kapangamu; 11. pabo-
yas TeTpajb.

Ipucomosnenue oxnaoumenvHoll cmecu

K Tpem yacTsiM cHera uiau OGUTOro jbjaa 100aBUTh OJHY YacTh MO-
BapEHHOH COJIH, TIIATEIHHO TepeMeIIaTh JIOMATOUYKON (TeMIeparypa
nomwkHa ObITh -20°C). U30mupoBark cMech B BeJiepKe IIOTHOM Oyma-
roi. Jlen npeaBapuTeabHO HAMOPO3UTH B MOPO3UIIKE U CIOXKUTD B 2-
3-MUTPOBBIN MIKUPOKOTOPIIBIM TEPMOC.

JLis OXJaXKAeHUsT MOYKHO TIOJIB30BAThCSl U CYXUM JIBJIOM, OJTHAKO
€ro HeJb3sl XpaHUTh B 3aMKHYTOM IIPOCTPAHCTBE (TEPMOCE), T. K. IPH
OCBOOOXKJICHUH T'a3a MOXKET ObITh B3PbIB.

Buvinonnenue 3adanus. a) B3Becuth 2-3 T MOJNOABIX JTUCTHEB aKa-
MK OeJION WM KaTallbIlbl (HEMOPO30CTOWKKE TIOPO/IBI), TOMOMS Yep-
HOTO (MOPO30CTOMKasl IOPO/ia) WM JIMCThS KOMHATHBIX PacTEHUM,
pacTepeTh B CTyIKe ¢ 4 M1 BOfIbI, 00aBUB 6 MJT IPH CMBIBAaHHUH, OT/IE-
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JTUTh OOPBIBKM TKaHEH HMEHTPU(PYTHPOBAHUEM U Pa3IUTh 3€JCHBIN
pactBop xsopoduiui-porena B npoOupku. Creayer OTMETUTD, YTO
Yy KOMHATHBIX pacTeHUH 3UMON OejoK o0pasyeTcs II0X0, MOITOMY
HaJI0 YBEJIMYMBATh HABECKY 110 3-5 T

3aMOpO3HTh PaCTBOPHI BO BCEX MPOOUPKAX B CMECH CHET-COJTb MITH
JIeJ1-COJIb, pacCMaTpPUBAasi UX Y€pe3 KaXKAble 5 MUH; OTMETHTh Pa3HUILY
B 3aMep3aHHM PacTBOPOB OT Pa3HBIX pacTeHWi. Pactomutb 0Opa3zo-
BaBIIMICS JIE ¥ MOJBEPrHYTh PACTBOPHI LEHTpUpyrupoBanuto. Ot-
METHUTb Pa3HUILY B BEJIMUYMHE OCAJIKa, IIPEICTABISIOLIEr0 KOaryJinpo-
BaHHBIN XJIOPO(DUILT-OETKOBBIH KOMIUIEKC.

OneIT NOKa3bIBa€T pa3HOE BPEMsi 3aMEp3aHusl PaCTBOPOB U pa3-
HYIO CTENIeHb KOAryJsiiiii OCJIKOB y pa3IMYHBIX PACTEHHUH MPHU 3aMO-
pasKMBaHUH.

6) [loaroroBUTH pacTepThiii 00pa3el, Kak yKa3aHo BBIIIE, U JI0
3aMOpakKMBaHus 100aBUTH B MPOOUPKY caxapo3y 10 MOJHOro ee pa-
CTBOPEHMS MPHU BCTPSIXUBAHUU U MEPEMELINBAHUH. 3aMOPO3UTh pa-
CTBOpPHI XJIOPO(UII-0ETKOBOr0 KOMIUIEKCA ¢ caxapo3oi u 0e3 Hee,
NPOCTEINUTh KOATyJSIUI0 OeKa U 3alUTHOE NEHCTBUE CaxapOo3bl.

Hcnonb3oBarh clieayrolyto rpagaluio:

1. Hagano 3amep3anust (roMOreHHas Macca ¢ KpUCTaJslaMH Jib/1a)
— (.

2. YactuuHoe 3amep3aHne (MHOXKECTBEHHbIE KPUCTAJLIBI JIbA, HO
HE CIIOIIHOMN CJIOM) — «++».

3. IonHoe 3amep3aHue (MOSBJIEHUE CIUIOIIHOTO CJIOS JIbJA: MpPU
nepeBePTHIBAHUH MPOOUPKU BOJIA HE BBUTMBACTCS) — «+++».

Pesynbrarsl oTpaxkaror B paboueit TeTpaau B Buje Tadnuiibl 4.14.

Tabnuua 4.14 — BnuaHne HM3KMX TeMnepaTyp Ha Koarynsuuo 6enkos
y pacTeHun

Bpewms B MuH
p BenununHa

ocafka, MM

BapuaHt
5 10 15 20 25 30

3ananmue 4.8. [loctpouts rpaduk M3MeHeHUs YUCICHHOCTH JIH-
YMHOK KOJIOPAJCKOIO >KyKa B 3aBHCHUMOCTH OT TEMIIEPATyphl CPebl
(o 10.A. Yconbuesy, 2004).

Mamepuanwvt u 0bopydoganue: 1. Tabnuua ¢ MUKIOM Pa3BUTHS
KOJIOPAJICKOTO JKYyKa; 2. )KUBbIE 0COOM MJIM KOJUIEKLIUS KOJIOPAJICKOTO
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KyKa; 3. TabaMIa YUCIEHHOCTH KOJIOPAJCKOTO KYKa B 3aBUCUMOCTH
OT TEMIIEpaTyphbl Cpefibl; 4. TMHENKH; 5. BETHbIE KapaHaau; 6. pa-
Oouasi TeTpab.

Buinonnenue 3a0anus. Jns noctpoenus B paboueid TeTpajiu rpa-
(uKa M3MEHEHMs YUCICHHOCTH JTMYMHOK KOJIOPAJICKOTO JKyKa B 3aBH-
CUMOCTH OT TEMIEpaTypbl CPe/ibl CIEAYET UCTOJIb30BaTh JaHHbIE Ta0-
et 4.15.

Ta6nuua 4.15 — YncneHHOCTb NMNYMHOK KONTOPaACKOro Xyka
B 3aBUCMMOCTHU OT TeMnepaTypbl cpeabl

PUKCUPOBAHHbIN UncneHHocTb
TemnepaTtypHbIn pexum, °C TNINYNHOK, LUT.

5 0

10 5

15 20

20 53

25 72

30 63

35 40

40 22

45 3

50 0

B paboueii TeTpaay cocTaBisioT rpaguk, Ha KOTOPOM YKa3bIBAIOT
30HBI TOJIEPAHTHOCTH, JITTUTEIILHOTO CYIIIECTBOBAHHS BU1a U HOPMAJTb-
HOM KM3HEESITEIbHOCTH, AUANa30Hbl TEMIIEPATyP BbIIEICHHBIX 30H.
[TpemiokuTh ABa-TpU TMOKa3aTemsl, KOTOPHIMH MOXKHO OBLIIO OBI O11e-
HHUBATh CTENEHb )KU3HEIEATEIbHOCTH (3aMeHa YUCICHHOCTH JINYUHOK).

3aganue 4.9. OnpeaenuTb yCTOMUMBOCTD TKaHEH pacTeHui K 00e3-
BoxkuBanuto (1o FO.U. Kupumosy, 1995).

Mamepuanvt u 06opyoosanue: 1. aHaTUTUYECKUE BECHI U pa3HO-
BECHI; 2. CTEKJISTHHBIE OIOKCHI; 3. pacTeHus B (ha3e pa3BUTHIX JHCTHEB
— MUIEHULA MsrKasi, NIIEeHUIa TBepasi, KyKypy3a, KOpMoBbie 000BI,
ropox; 4. KCHKATOP; 5. cepHast KUCJIOTA; 6. CyIIWIbHBIN mKad; 7. MO-
JsipHBIN pacTBOp caxapo3sl; 8. 0,0001%-Hb1il pacTBOp HEUTPAILHOTO
KpacHoro; 9. 6putna; 10. nuaneT; 11. npenaposanbHas uria; 12. Muk-
pockomn; 13. nmpeaMeTHbIe U MOKPOBHBIE CTEKa; 14. CTEeKIsHHas Na-
nouka; 15. canderka; 16. cononka; 17. nuneiiku; 18. 1IBETHBIE KapaH-
namm; 19. pabovast TeTpajb.

OpHuM M3 claraeMblX 3aCyXOyCTOMYMBOCTH PACTEHUN SIBISET-
csl CHOCOOHOCTh MX TKaHEH MepeHocuTh 06e3 0coboro Bpensa Bpe-
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MeHHOe 00e3BoxknBaHuEe. OTHOMMEHHBIE TKAHU W OpTaHbl Pa3jInd-
HBIX PacTeHHUIl MO-pa3HOMY pearupyroT Ha 3HAYUTEIbHOE 00€3BO-
JKUBaHUE.

Buinonnenue 3aoanus. Cpesaror 1Mo HsATh JIMCTHEB OAHOTO M TOTO
JKe sipyca y pa3HbIX pacTeHHd. M3 cepeInHbI KaXK0ro JINCTA BhIpE3a-
0T MOJIOCKY 3 CM JUIMHOM M KJIaZyT Ha CETKY dKCHUKaTopa, 3apsiKeH-
HOTO CEpHOM KHCIOTOM. JIcThsi 600OBBIX YKIIAABIBAIOT B SKCUKATOP
nensMy. B akcnkaTtope JMCThs BBIAEPKUBAIOT 1,5 Yaca, a n3bsaB U3
9KCUKATOPa, cpasy >Ke OTPEe3aroT, HallPUMEpP, JIEBYIO [TOJIOBUHY JIMCTA
BJIOJIb CPEIMHHOM JKWIIKH, YKJIIBIBAIOT B CTEKIISTHHBIN OIOKC, 3aKpbI-
BalOT KPBIIUKOW M B3BEILMBAIOT HA aHAJIMTUYECKUX BECax C TOYHOC-
TBIO JIO YETBEPTOTO 3HAKA MOCIE 3amsATOi. 3aTeM OIOKCHI OTKPBIBAIOT
U CTaBAT B CyIIWIbHBIN mKad Ha 5 yac mpu 100-105°C. [Tocne ocTel-
BaHMS B 9KCHKATOpe OIOKCHI CHOBA B3BEIIMBAIOT C TOM K€ TOUHOCTHIO.
3arem OIOKC 0CBOOOKAAIOT OT CYXHX JIMCTHEB M B3BELIMBAIOT ITyCTHIM.
Jlanee BBIYMCIAIOT COfiepKaHUE BOJIBI B JTUCTE (MIPOLEHT OT a0COIIOT-
HO CyXOH Macchbl) BMOMEHT OKOHYAHUS €ro CYILIKHU B 9Kkcukarope. Eciu
BEC JI0 CYIIKH PaBHSUICA A T, TO MOCIE CYIIKH OH paBeH b 1, Grokc
BecuT B . Otcrona Bec Boawl B sucte paBeH A — b, a aGcontoTHO
cyxasi Macca B HaBecke paBHa b — B, 3HauuT, 0OBOJJHEHHOCTH TKaHEH
B MIPOLIEHTAax paBHA

(A — B)x100
(b-B)

B paGoueii TeTpaau naHHBIE UCCIEI0BAHUS OTPAXKaIOT B TaONUIE
4.16.
3aganue 4.10. 13yuuTh OTHOLIEHUE CEMSIH Pa3HOM BJIaKHOC-
TH K OTpuLaTesbHeIM Temneparypam (o FO.U. Kupuinosy, 1995)

Ta6nuua 4.16 — YCTOMYMBOCTb TKaH e pacTeHU K 06e3BOXUBaHUIO

Bec nucra, r Bona

Pactenne |Ne 6iokca|Bec Grokca

nocne o o

[0 CYLUKK cyxom r %
CYLLKM
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Mamepuansl u ob6opyodosanue: 1. ceMeHa IMIIEHUIBI, TIME-
HSl, TPOCA, KyKYpY3bl, BUKH WM FOPOXa; 2. MapJIeBble MEIIOUKH €M-
kocThto Ha 100 r cemsH; 3, wamku [letpu; 4. OrOKCHI 1)1 Onpeaesie-
HUS BIQXKHOCTHU CEMsIH; 5. CyIIMIbHBIN 1miKkad; 6. TepMocTart; 7. BECbl
¥ pa3HOBECHI; 8. MMHEHKH; 9. 1iBeTHBIE KapaHnamu; 10. pabouas TetT-
panb.

Ob6wue nonooicernus. TloBpexxaeHne CeMssH MOPO30M TPOSIBIISET-
Csl B CHWKEHUHU MX BCXOXKECTH, IPU TOM, YEM BBIILIE BJIAXKHOCTb CE-
MSTH, TeM 3HauMTelIbHEe CHMKAIOTCS SHEPTHs MPOPACTaHUS U BCXO-
KECTh.

Buvinonnenue 3a0anus. Cradana o aBym HaBeckaMm B 5-10 r ompe-
JEJSI0T HauyaJIbHYI0 BIAKHOCTh CEMSIH KaKaoH KyasTypsl (A%). 3a-
TEM OT o0pa3la Kaxa0i KyabTypbl OTBELIMBAIOT MO JIBE HABECKU 110
50-100 r (b r) 1 paccunThIBalOT KOMUYeCTBO BOAIbI (/] T) HEoOX0ommMoe
JUIsl IOBENIEHHS KX 101 Mapbl HABECOK J10 3aJJaHHOM BiaxHOCTH (B %),
Hanpumep, 10 14%-, 16%- u 18%-noii, no hopmyne /| = X—B, rie
X-MCKOMBIM BEC HaBECKH, T.

VYBra)xHEHHBIE CEMEHA TIOMEIIAI0T B MapJieBble MEIIOYKU U JIEp-
at Ha mopose. Uepe3 15-30 nHel ux BHOCAT B 1a0OpaTopuio s
OTIpEIeNIEHHs] SHEPTHH MPOPACTaHHU U BCXOXkKeCTH B yamkax Ilerpu
npu 3-kpaTHOH MOBTOPHOCTU. OTHOBPEMEHHO ONPEAEISAIOT SHEPTUIO
NpOpPaCcTaHUsl U BCXOKECTh CEMSIH MCXOHbIX 00pa3ioB. CpeaHue naH-
HBIE U3 TPeX MOBTOPHOCTEH IO Ka)IO0W KYJIBTYpEe 3alHChIBAIOT B pa-
Ooueii Terpaau B Tabauiy 4.17.

Ta6bnuua 4.17 — OTHOW EHMEe CEeMAH Pa3HOM BNAaXXHOCTU K OTpULiaTe b HbIM

Temneparypam
BnaxHocTb ceMsH, % OHepmsa npopacTtanus, % BcxoxecTb, %
McxoaHas
14
16
18

3aganue 4.11. U3yunts BIusHUE CBETA, TEMIIEPATYPbI U BIAXKHO-
cTH TI04BBI Ha pocT pacteHuit (mo KO.U. Kupumnnogy, 1995)

Mamepuanst u obopyoosanue. 1. HaKIIIOHYBIIIHECS CEMeHa IIe-
HUIIBI, TYMEHS, TOPOXa; 2. YeThIPe I[BETOUHBIX TOPIIKa; 3. Mo4Ba; 4.
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TEMHBIN 1IKad; 5. MEH3ypKa; 6. COBOK; 7, TUHEHKa; 8. CYIIMIbHBIN
mkad; 9. Oymaxknble nakeTsl; 10. TEXHUUECKUE BECBHI U Pa3HOBECHI;
11. muaneT; 12. tuHelky; 13. BeTHBIC KapaHamy, 14. padoJas TeT-
panb.

Obwue nonoxcenus. Temneparypa, CBET U Bllara OKa3bIBalOT, OT-
POMHOE BIUSIHME Ha pocT pacTeHUH. /11 G0JIbIIMHCTBA KYJIbTYpPHBIX
pacTeHuid YMEpPEHHOro Iosica ONTUMAaJIbHOW TeMIeparypou Juist poc-
Ta siBisgercs 25-27°C. Haunyuiie 17151 pOCTOBBIX MPOILECCOB CUUTA-
€TCs BIAXKHOCTh MOYBBI OKOJIO 65% OT KamWJUIIPHON BIArO€MKOCTH.
CBer OKa3bIBaeT Ha pOCT MPSIMOE M KOCBEHHOE JieiicTBre. KocBeHHOE
BJIMSIHUE CBETA HAa POCT 4epe3 MPOAYKTH (POTOCHMHTE3a BCernaa mnoso-
JKUTEJIbHO, OHO YCUJTUBAET POCT.

Cune-(uoneroBast 4acTh CIEKTpa MpHU MPSIMOM BO3AECUCTBUM 3a-
MeZJIIeT CKOpoCTh pocta. [Ipu HegocTarke cBeTa Uik B TEMHOTE CTe-
0eJb CUJIbHO BBITATHUBACTCS, @ PACTEHHS OKa3bIBalOTCS ATUOIUPOBAH-
HBIMHU.

Buvinonnenue 3a0anus. B yeTelpe LBETOUYHBIX TOPIIKA U3BECT-
HOTO 00bema HackmaroT 1Mo 400 T BO3AYIIKO-CYXOH TTOYBHI C BIIaXK-
HOCTBIO, Hanpumep, 17% (ot Bo3nymHO-cyxoil HaBeckH). Kamui-
asipHas BIaroeMkocth mouBbl 50%. (BnaxkHOCTH MOYBBI U BIAro-
€MKOCTb, ONpE/E/IEHHbIE 3apaHee, cooluiatoTes cryaentam). [lo
3TUM JaHHbIM B 400 r BO3AYILIHO-CYXOH MOYBBI COIEpPKHUTCS 68 T
BOzbI U 332 r abCcoyOTHO cyxoi mouBbl. [Ipun onTuManbHOM yB-
naxxHeHuu (65% OT KanuAsspHOW BIAro€eMKOCTH) HEOOXOJUMO
BINTH B TIOUBYy Bcero 107,9 r Bombl, OAHAKO B HEH yKe comepxka-
JI0Ch, IPH 3aMOJIHEHUH COCYI0B, 68 I BOJIbI, ClIeIOBATEIbHO, OCTa-
eTCs IOJUTh B Kax bl ropmok mo 39,9 r. Bo Bcex ropmkax, Kpo-
M€ OJIHOTO, JOBOJAT BJIAXXHOCTbH 10 ONTHUMAaJbHOW, a B OJTHOM —
nuib 10 40% OT KanmWJIApPHON BIArOEMKOCTH MOYBBI, T. €. JOJIHU-
BaTh BOAblI He npuaercs. [locie Takold MOATOTOBKU MPOU3BOAST
noces. OTOMPAIOT OIMHAKOBBIE CEMEHA C OJJMHAKOBBIMH MPOPOCT-
KaMHU 1 BelceBatoT 1o 10 ceMsiH B Kaxablii ropiok. OMH ropIiok ¢
ONTUMAJIBHBIM YBJIa)KHEHUEM IOUYBBI U TOPIIOK C HEIOCTATOYHBIM
YBJIQKHEHHEM OCTaBISAIOT B 1aboparopuu nipu 20-25°C u xopomiem
OCBELIEHUH, BTOPOM TOPIIOK CTaBAT B TEMHbIM HIKad Takxke Mpu
20-25°C, TpeTuit — B IPOXJIaJTHOE CBETIOE MOMEIIEHUE UITH MEXK-
Ny IBOMHBIMHM paMaMu IpH Temrnepatype okoio 5°C. B reuenue 14
CYyTOK TOJJIEP’KUBAIOT 3a/JlaHHbIE BJIAXHOCTb MOYBBI, CBETOBOW U
TeMIIepaTypHBI pexuM. B KOHIIe onbITa U3MEPSIIOT BBICOTY pacTe-
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HUH, OMUCHIBAIOT BUJ JUCTHEB — (QOPMY M LIBET, CPE3aIOT HA/I3EM-
HYI0 Maccy M ONpENEssoT BEC ChIPOM, a Mocie CyIKH — CyXOi
Macchl. Pe3ynbrarel omnbiTa 3anmuceBatoT B Tabuiy 4.18.

Ta6nuua 4.18 —BnusHue cBeTa, TeMnepaTypbl U BMaXHOCTU NO4YBbI HA POCT

pacTteHumn
Bec macchl
BbicoTa Onucanue
BapuaHT onbiTa Ne ropuika cbipon cyxou nNCTLER
cm | % r % r| %
OnTMmyMm Bram, cBer, 1
20-25°C
3acyxa, ceeT, 20-25°C 2
OnTMMyMm Bnam, Tem- 3
nepatypa 20-25°C
Ontmmym Bnam, cBerT,
okono 5°C 4
Pacrenne Haugaso onsiTa Konern onbiTa

3ananue 4.12. CocraButh kauMaauarpammy mo Bansrepy-Ioc-
CeHy sl o0acTH, Kpast (roposa, moceka).

Mamepuanvt u obopyodosanue: 1. qaHHbIe IO 007aCTH, Kpato (To-
poiy, MOCEJIKY) 3a 5 JIeT 1o TeMIiepaType U 0cajiKaM B pa3pese JeKajl
W MeCSIEeB; 2. JIMHEWKH; 3. IBETHBIC KapaHaamiu; 4. padbodas TeTpab.

Buinonnenue 3adanus. B paboueid TeTpaan NoOCTPOUTD KuU-
maouacpammy nio Banwsrepy-T'occeny (puc. 4.42) nns o6nacTu, Kpast
(ropojza, mocenka), UCMOL3Ys JaHHbIE 00JacTHOU (KpaeBOM) ru-
poMeToOCcepBaTOPUH 3a MOCJIEIHUE S5 JIeT M0 TeMIepaType U ocaj-
KaM I10 JieKagaM 1 Mecsiam. KiimMaauarpaMmsbl MOCTPOUB TSI OT-
JETbHBIX JIET, a JIalibllie PAacTOJIOKUB UX MOCJIEI0BATSIBHO U He-
NPEPBIBHO OJIHA 3a APYTOH, MOJIydaloT Kaumamozpammy. [Ipu BbI-
MOJIHEHUHU 3aJ]aHUsl CJIEyeT OTMETHUTh TOJIbl OJIATOTIPUSTHBIC IS
BO3JICJIBIBAHUS CEIIbCKOX03IMCTBEHHBIX KYJIBTYP, 3aCYIIUBBIE, X0-
JIOJTHBIC U JTOXK]IJTUBBIC.

Onpenenenre UHACKCA apuorocmu (3aCyIITABOCTH) TPOBO-
JAT 10 MapToHHY, HCToNb3ys hopmyiy:
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P
T+10 °

rae, P — romoBoe KOJIMUYECTBO OCAIKOB B MM;
T — cpenneronoBas Temreparypa B rpagycax no Lleascuto.

[Ipu onpenenenny nHAEKCa apUIHOCTH TOJIBKO JIJ1s1 OJHOTO Me-
cA1a MOJIB3YIOTCS (POPMYIION:

i= —P
t+10 °
rae, p — KOJIMYECTBO OCAa/IKOB 3a }:[aHHLIﬁ MECHLL,;
t — cpenHsAs TeMImeparypa 3a Mecs.

YeM HMKE MHIIEKC, TEM CyLIE KJIMMAT.
Pesynbrarsl oTpaxaroT B paboueil TeTpaau.

3ananue 4.13. M3yuuTh ypoBHH IIyMa B OKpY>Katolei cpeze (1mo
E.A. Tonyokunoit, M.A. lllamunoii, 2004).

Mamepuanvt u obopyoosanue: 1. mpudOpP A1 UBMEPEHHUS UHTEH-
CHBHOCTH IIyMa B jaernuOernax; 2. MIKajla WHTEHCUBHOCTH ITyMma
(puc. 4.57); 3. pabouas TeTpaib; 4. TMHEWKH; 5. IBETHBIE KapaHIAIlIH;
6. 00BEKTHI /IS OTIPEIeIIeHUs] YPOBHEH 1ryma (yueOHOe TIOMEeTeHHe,
JEKIMOHHAs ayIUTOPHs, CKBEP, aBTOMArucTpalib, aBTOMacTepCKas,
JIACKOTEKA | JIp.).

Buinonnenue 3a0anusn. CTyqeHTbl BEIOMpAIOT MecTa IJIsl U3Mepe-
HUSI YpOBHEH mryma BHyTpH ydeOHOro Kopryca ((oiie, TeKkinonHas
ayIMTOpUs) M BHE y4eOHOro 3aBeJeHus (CKBEp, aBTOMarucTpasb, aB-
TOMacTepckas, JUCKOTeKa U JAp.). BeiOpaHHbIE MyHKTHI 3aHOCATCS B
Tabnuiy. B BEIOpaHHBIX MMyHKTaX M3MEPSIOT MHTEHCUBHOCTD LITyMa B
nerubenax (nb). [IpoBoasr cpaBHeHHEe ypOBHEH 3aperucTprUpOBaH-
HOTO IITyMa CO HIKaJIOH MHTEeHCUBHOCTH Iityma (puc. 4.57). JlatoT otieH-
Ky MHTEHCUBHOCTHU BO3JICHCTBUS IlIyMa Ha YEJIOBEKA U OKPYKAIOILYIO
NpUPOAHYIO cpeny. B pabodeli TeTpaau pe3yabTaThl UCCIIEIOBaHUN
oTpaxkatoT B Tabnuue 4.19.

[To 3aBepiIeHHIO BHITIOHEHHS 33JJaHNS B BBIBOJIAX CIIETYET OTpa-
3UTh: |. MHTEHCHBHOCTD IIIyMa B Y4eOHBIX M BHE YYEOHBIX MOMEIIle-
HUSIX, €T0 BIMSHUE Ha YETIOBEKA M OKPYKAIOIILYIO Cpey; 2. 1aTh PEKO-
MEH/IALUK 110 CHUKEHHIO HHTEHCUBHOCTHU LIyMa.
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Ta6nuua 4.19 — YpoBHM WWyMa B OKpyXatolien cpene

Xapakrepucruka MpenensHo Jorns ot
Ne o6cneayemoi YpoBeHb Liyma, [OMyCTUMbI A npenenbHo
TeppuTOpUN Ab ypoBeHb Wyma, |  gonycTumoro
Ab YPOBHS LWyMa

CpepnHee ana ynuusl M%SD

CpeaHee ana nomeleHust M% SD

IIpumeuanue.

M — cpednee apugpmemuueckoe nonyueHHvIX 3Ha4eHull;

SD — cmanoapmmuie OMKIOHEHUs OM 3HAYEHUs ONPeOeNIOMcs no gopmyie:
SD=3%A/n,

rae YA — abCoMOTHBIE 3HAYEHUsI OTKJIOHEHUN MHAMBHIYaIbHBIX 3HAYEHHUI OT
CpenHero;

N — YUCJIO UCCIEAOBAaHUN (M3MEpPEHHUIA).

3ananue 4.14. V3yunts BnusiHue GU3NUECKUX BO3JCHCTBHUIA Ha
SHEPIHUI0 MPOPACTAHUS U BCXOKECTh CEMSIH 36pHOBBIX KYJIBTYP.

Mamepuanvt u 0bopyoosanue: 1. ceMeHa MIICHUIIBI WK STIYMEHS;
2. MOCTOSTHHBIM MarHuT ¢ MarHuTHOM muaykiuer 0,1 Tir; 3. nmpubop
YBUY-66; 4. ynerpaduoneronas nammna J[PT-400; 5. renuii-HeoHOBBIN
nazep JII['-75; 6. pacTuinbpHY; 7. AepEeBIHHBIE CTaKaHBI BBICOTOM 6 CM;
8. cTexnsaHHbIE BOPOHKH; 9. ¢unbrpoBanbHas Oymara; 10. Boaa;
11. repmocrart; 12. nuneliku; 13. nBeTHBIC Kapanjpanu; 14. padboyas
TeTpaib.

Buinonnenue saoanus. CemeHa NMIEHWIIBI WA STYMEHS JIJIst 00pa-
OOTKU B MacHUmMHOM nojie TIOMEIAloTC MEKIY MOJIF0CAaMH TMOCTOSH-
HOTO MarHuTa ¢ MarHuTHoU mHaykuuen 0,1 Tin. Bpems Bo3neiicTBus
1-3 MUHYTBI.

[Tpu 06paboTKe B 21ekmpomazHumHom noie CeEMeHa B I€PEBsH-
HOM CTaKaHE BBICOTOM 5 CM TMOMEIIAIOTCS MEXIY TIaCTUHYATHIMHU
anekTponamu npudopa YBY-66 Ha 1-3 MUHYTHI.

Jlnst 00pa®oTKM ceMsH yibmpadghuonemosvimu ayuamu namiry JIPT-
400 ycTaHaBIMBAIOT HaJ/l TOPU30HTAILHON MOBEPXHOCTHIO HA BBICOTE
50 cm. O6ay4yaeMble ceMeHa TOHKUM CJI0€M HACBINAIT Ha TOPH30H-
TaJbHYIO MOBEPXHOCTh U MOCJE ITOr0 BKJIouaeTcs namma. [lo3a 06-
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JTy4eHHUs KOIeOIeTCsl B 3aBUCUMOCTH OT BPEMEHH OOTydeHHs1, 00bIU-
HO 1-3 MUHYTBI.

Jnst 00pabOTKH CeMsH 1yuamu 1asepa ayd TeIui-HeOHOBOTO Jia-
3epa JI['-75 ucnons3yercss B HEPA3BEPHYTOM BHJIE, MOIIIHOCTB €r0 CO-
crapisiet 0,2 B1/cm?. OOpabarbiBacMble CEMEHA BBICBHINIAIOTCS U3 BO-
POHKH, NEPECEKAIOT JIy4, KOJIMYECTBO MPOMYCKOB CEMSH (PUKCUPYIOT-
csl B BUJIE J103bl BO3JICHMCTBUSI HA MOCEBHOM Marepuall, 1-3 MUHYTHI.

OO0paOoTaHHbIE ceMeHa MIIEHULbI (TYMEHS) B MArHUTHOM I10JIE,
AIEKTPOMArHUTHOM TOJIe, YABTPAPHOIETOBBIX Jydax, Jydax jasepa
U ceMeHa 6e3 00paboTku (koHTpob) o 100 mTyk pacnpenessioT B
pacTUIIbHU Ha (PUIBTPOBAIBbHYIO OyMary, CMOYEHHYIO BOJOH U MOMe-
IAOT B TepMocTat ¢ Temneparypoi 22°C. IIoBTOpHOCTb B onbITe 4-6-
KpatHas. B mepuon onbiTa ciesT 3a BIAKHOCTBIO (PUIIBTPOBAIBLHON
Oymaru, cMauuBasi €¢ BOJIOH.

UYepes 3 cyTOK OINpeaessitoT SHEPrUI0 MPOpacTaHust U 7 CyTOK —
BCXOKECTh, IIYTEM IO/ICYETA MPOPOCIINX U HE TPOPOCUIMX CEMSIH U
NEepeBOIsl JaHHBIE B MPOLIEHTHI.

Pesynbrarel oTpakaror B paboueit TeTpaau B Buae Tabnuist 4.20.

Ta6bnuua 4.20 — BnusHue dusnyecknx Bo3genCTBUNA Ha 3Hepruro
npopacTaHus U BCXOXECTb CeMsiH MLeH ULlbl (A4MeHs1)

OHepmms npopacTaHus

BapuaHT onbiTa
P ceMsiH, %

BcxoxecTb ceMsH, %

KoHTponb (6e3 06paboTku)
MarHutHoe none

O nekTpoMarHuTHoe none
Y neTpadroneTosble nyyn
Jlyun nasepa

B BrIBomax oTpaxkaror Hanbosee dpPeKTUBHBIE BUIbI (hU3NUEC-
KOT'O BO3/ICMICTBHS HA SHEPTUIO IPOPACTAHUS U BCXOKECTh CEMSIH ITLIE-
HUILIBI WIN STYMEHS.

3ananme 4.15. V3yunuTs NpuHIMIIBI IPOBEACHUS PaIMOMETPUYEC-
KOM 3KCMEePTH3bl OOBEKTOB BHEITHEH CPE/IbI.

Mamepuanet u 0bopyoosarue: 1. KOMOMHUPOBAHHBIN IPUOOP IS
n3Mepenust nonnsupyoowmux uznydenuii PKCb-104 «Paaunan»; 2. py-
KOBOJICTBO TI0 9KCILUTyaTalii KOMOMHUPOBAHHOTO pHOOpa 11 U3Me-
penust nonmzupytonux u3nydennii PKCbh-104 «Panuany, 2004 r; 3.
KaJbKYISATOP; 4. TUHEWKH; 5. IBETHBIE KapaHJamu; 6. pabodas TeT-
panb.

222



Buinonnenue 3adanus. CTyaeHTBl 3HAKOMATCS ¢ OOIIMMH T10JI0-
KEHHUSIMH U PYKOBOZICTBOM 10 SKCILTyaTallui KOMOMHUPOBAHHOTO MPH-
6opa s m3Mepenns: nonmsupyronmx nnydennii PKCh-104 «Pamu-
aH», ONPEJEIIAI0T MECTa /7Sl IPOBEACHUS paluOMETPUIECKOM 3KeTep-
THU3BI BHYTPH y4eOHOTO Kopiryca ((oiie, TeKIMOHHAs ayJUTOPHs], yueo-
Has 1abopaTopusi) ¥ BHE yueOHOro 3aBe/ieHUs! (CKBEP, MO/ BOJOCTOU-
HOU TpyOoOii, ske000M 31anus U 1p.). B kaxmoil BHIOpaHHON TOukKe
HPOBOAAT M3MEPEHUSI MOLIHOCTH IKCIO3ULMOHHOM J03bl raMMa-u3-
JTy4YEHHUS.

JlozumeTp pa3MernaroT Ha BbIcoTe 1 MeTpa OT MOBEPXHOCTH T0JIa
(rpyHTa) 3KpaHOM BHM3, Yepe3 25-30 ceKyH]] CHUMAIOT MOKa3aHus Ha
dpoBoM TabI0 B MUKPO3UBEPTaX B yac (MK3B/4).

Ipumep: Ilokazanus na yugposom mabno dozumempa 0,14
o3Hauaem umo, MOWHOCMb IKGUEANEHMHOU 003bl COCMABIAem
0,14 mr36/4.

B kaxou Touke mpoBOAAT NATh M3MepeHui. [lokasanus no3u-
MeTpa 3amichiBalOT B paboyei TeTpaau B Tabnuiy 4.21.

Tabnuua 4.21 — PagnomeTp1yeckasa akcnepTusa oobLeKkToB BHELWHEN cpenbl

MecTto Jo3a, mk3B/4 I_(I:g"‘"""ap”aﬂ
nposefeHns CpenHee nydYeHHas
U3MepeHnin 1 2 3 4 5 [o03a 3a rofa,

Mk3B/rog

Brrauciisitor cpenHee 3HaueHUE MOKAa3aHUM, 3alMCHIBAIOT €T0
B COOTBETCTBYHIOIIYIO rpady. PaccunThiBaroT cyMMapHyIO MOTy4YeH-
HYIO JI03Y.

[Tpu onieHke omacHOCTH OOMYYEHUs MO TIOKa3aHUSM JJ03UMET-
pa HEOOXOMMO TIOMHHUTB, YTO MOCIIEACTBUS O0ITyUIEeHUS ONPENEISIOT-
Csl HE MOIIHOCTBIO JI03bI, @ CYMMapHOH MOy4eHHOMU J1030H, T.€. MOIII-
HOCTBIO /1036l YMHO)KEHHOW Ha BPEMsI, B TEYEHHUE KOTOPOTO 00TydaeT-
Csl OpraHu3M.

Hanpumep, ecnu mownocms 0o3vl cocmasnsiem 0,11 mx36/4, mo
obnyuenue 6 meyerue 2ooa (8800 u) cozoacm oozy 1000 mk36 unu 1
munnuzueepm (mM38).
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Ha ocHOBe momy4eHHBIX pe3ynbTaToB, Iea0T BBIBOIBI 00 ypOBHE
paananoHHoro ¢oHa o0cienyeMol TEPPUTOPUHN M pa3padaThIBAlOT
MEpOTIPUSTHS, TIPH TOMOIIA KOTOPBIX €T0 BIUSHHE MOYKHO CHU3HTH.

KoHTpoabHBIE BONIPOCHI

1. Uto BKJIaJbIBa€TCS B TIOHSATHE «COJHEYHAsI IOCTOSIHHAS ?

2. KakoBbl BaxkHeHIIME MPOIECCHI, MPOTEKAIOIINE Y PACTEHUHN U
JKUBOTHBIX C y4acTHEM cBeTa?

3. Ilo oTHOWIEHHUIO K TeMHeparype, Kak SKOJIOTHIECKOMY (hakKTo-
Py, Ha Kakue TPpyIIbl MOAPA3IESOTCS OPraHUu3Mbl?

4. Jlatite oObsicHenue nipaBui Turnemmana, bepemana, Anena, Iho-
eepa. IX 3HaueHue B SKOJIOTUH.

5. KakoBa posb BOIbI B 5KHU3HU OPraHU3MOB?

6. HazoBuTe 3kojg0rMyecKue rpymbl HA3eMHBIX OPraHU3MOB 10
OTHOILIEHHUIO K BOJIHOMY PEXHUMY.

7. Kakoe 3HaueHre UMeeT aTMOC(EpHBIN BO3LYX /17151 )KUBBIX Opra-
HU3MOB?

8. HazoBuTe npuunHbl 00pa30BaHUs MOLIHBIX aTMOC(EPHBIX BUX-
peu, yparaHoB u CMEpUeH.

9. Yto siBNsieTCA IMaBHBIM monozpaguyeckum (oporpadpuieckum)
(hakTopom?

10. B 4eM 0cOOEHHOCTH POCTa U Pa3BUTHS BEICOKOTOPHBIX pacTe-
HUN?

11. KakoBo Bo3neiicTBHE aTMOC(HEPHOTO AIIEKTPUYECTBA HA JKHU-
BbI€ OPraHU3Mbl?

12. OT™meTbTe pOJb OTHS B KU3HU PACTEHUN U KUBOTHBIX.

13. KakoBo BIMsIHME€ MarHMTHOTO MoJisl 3€MJIM Ha KHUBBIE Opra-
HU3MBI?

14. Yro Ttakoe uonuzupyiouee uziyuenue?

15. B yem omiMuue paJuoakTUBHOIO 3arps3HEHMsI OT APYTUX BU-
JIOB 3arpsi3HeHus1 onocdepsl?

16. KakoBbl 0CHOBHBIE HCTOUHUKHU PaJUallMOHHOTO 3arpsi3HEHU?

17. HazoBute mpumepsbl, TOATBEPKIAIOIINE YYBCTBUTEIBHOCTD
OpPraHM3MOB K MOHHM3UPYIOIIKUM H3TYYEHHUSIM B 3aBUCUMOCTH OT HUX
BHJIOBOM MPUHAMJIEKHOCTH.
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OCHOBHBIE CPEJIblI )KU3HHU

Ha namreii nianeTte )UBbIE OPTaHU3MBI B XOJI€ UTUTEIBHOTO HC-
TOPUYECKOTO Pa3BUTHsI OCBOMIIM YETHIPE CPE/Ibl JKMU3HU, KOTOPbIE pac-
MIPEe/IeTMIACH COOTBETCTBEHHO MUHEPATbHBIM 000s109KaM (THapoche-
pa, nutocdepa, atmochepa).

e PRIl AV S N
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OcHOBHbIe cpeabl XKU3HU

Bonanast cpena Gbl1a mepBoii, B KOTOPO# BO3HHKIIA U PacTIpOCTpa-
HUWJIAaCh KHU3Hb. B nanbpHENIIeM B X0/1€ HCTOPUYECKOTO Pa3BUTHUS Opra-
HU3MBI Ha4aJIM 3aCeNATh Ha3eMHO-BO3AYIIHYIO cpexy. [losBunmch Ha-
3€MHbIE€ PACTEHMS M )KMBOTHBIE, KOTOpPbIE OYPHO 3BOJIOLUOHUPYS,
aJIalTHPOBAIIUCH K HOBBIM YCIIOBUSIM KU3HU. DYHKIIMOHUPOBAHUE
’KMBOTO BEIIIECTBA Ha CYIIE MMPUBEJIO K MOCTENIEHHOMY NpeoOpa3oBa-
HUIO TIOBEPXHOCTHOTO CJIOSI JIUTOC(EPHI B MOUYBY, O BBIPAKECHHUIO
B.N. Bepnaackoro (1978), B cBoe0Opa3Hoe OMOKOCHOE TeJO TIaHe-
Tol. [lOUBY 3acenuiu Kak BOJAHBIC, TAK M HA3€MHBIE OPTraHU3MBI, CO-
37aB crieln(pUUECKUil KOMIUIEKC ee 0OuTaTene.

YeTrBepToii cpeno JKU3HU CTAId CaMH JKUBbIE OPTaHU3MBbI, KaX-
JIBIA M3 KOTOPBIX SIBIISIETCS LETBIM MUPOM JUTSI HACEIISIOIINX €ro rapa-
3UTOB U CUMOMOHTOB.
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5. BOAHAS CPEJAA KU3HU

5.1. O6mas xapakTepucTHKA

I'mapocdepa kak BogHas cpena )KU3HU 3aHUMAeT okoito 71% mo-
many 1 1/800 gacte oObema 3eMHOr0 1apa. OCHOBHOE KOJIMYECTBO
BOJIbI (Ooniee 94%) cocpeoToueHO B MOPSIX U OKeaHax (puc. 5.1).

Cywa Muposol okegH
[>xomonyHrma 361,3 MriH. Ki
8848'm

OkeaHbl: < =

s =3

1 i~ o=

=

P ';E’S ’g (:E.E

= T = O

CpegHsia X £ ¥ 9 g

BblCOTa = 2 = oc
840 M 6 76,2 14,8 MIH. kM2

CpepnHss rny6uHa
1131 oTOoenbHbLIX OkeaHoB

— —. CpenHsas my6uHa
! POBOro OKeaHa

49 3704 m

Ha
7450 o o Hu
anbios @
8 45‘ " KGU?,A Kea"‘
O6beM BOAbI B MITH. kM
7071 330,1 284,6 16,7 Bcero 1338,5

PucyHok 5.1 — MupoBou okeaH B CpaBHEHUU C CyLuen
(no H. ®. Penmepcy, 1990)

B mpecHbIX Bomax pek, 03ep KOJIMYECTBO BOABI HE MPEBBIIIAET
0,016% obmero oobemMa MPeCHOM BOIBI.

B okeaHe ¢ BXOISIIMMHU B HETO MOPSIMHU MPEXKJIE BCETO pa3iinya-
IOT JIBE SKOJIOTHUYECKUE 00IaCTH: TOJIILY BOIIBI — Meldetdlb U JTHO —
benmans. B 3aBUCUMOCTH OT TIyOUHBI OEHTAIIb JICIUTCS HAa CYOIUmMO-
PAIbHYI0 30HY — OONIACTh TUTABHOTO TOHM)KEHUS CYIIU JI0 TTyOMHBI
200 M, bamuanviyo — 00IaCTh KPyTOTO CKIIOHA U aOUCCANbHYTO 30HY
— OKEaHWYECKOro JIoXka co cpeHeit nryonHoi 3-6 kM. bosee nybo-
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K1e 0071acTu OEHTaIM, COOTBETCTBYIOINIME BIaINHAM OKEAHMYECKOTO
noxa (6-10 kM), Ha3bIBAIOT yibmpaabuccanvio. Kpomka depera, 3am-
BaeMasi BO BpeMs NPWIIMBOB, Ha3bIBaeTCs aumopanvio. Yacts Oepera
BBIIIE YPOBHS NMPHJIMBOB, YBIaXHseMas OpbI3raMu NMprOosi, MOTy4dH-
Ja Ha3BaHUE CYnpanumopani.

OTkpbITBIE BOABI MHPOBOTO OKeaHa TaKXKe JENATCS Ha 30HBI IO
BEPTUKAJIM COOTBETCTBEHHO 30HaM OCHTAJM: dnunenueuans, bamune-
aueuans, abucconenueuans (puc. 5.2).

OKeaHW4eckan 3oHa

, Heputuueckan
30Ha

] —~ | _enunenarvank_ _ _ _ _ _ _ _ _ _ |
Barunenarnans ﬂﬂ
I N ey b E
nenarvanb
o -
. / .
6 5 0
c
E 4a E. 2 h a E ]
s 5 a 0 =
i 1B B
5528 % 8 ¢ -
g
7 OT mnowagy 48 93 1-5 80,9

Muposoro okeaHa
(no pasnnyHbIM BO33peHUAM)

PucyHok 5.2 — BepTukanbHas 3Konormyeckas 30HarlbHOCTbL OkeaHa
(no H. ®. Pennmepcy, 1990)

B BogHo# cpene obutaer npumepHo 150000 BUIOB )KMBOTHBIX,
unu okosio 7% ot obriero ux koaudectna (puc. 5.3) u 10000 BumoB
pactenuii (8%).
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Mpocremuve

PucyHok 5.3 — PacnpepneneHne oCHOBHbIX KNacCoOB XUBOTHbIX MO

cpenam oo6utaHua (no I. B. BontkeBuy n B. A. BpoHckomy, 1989)
Hpumeanue: XKUBOMHbIe, MIoMeWwleHHbIe Hu)Xe goriHUcmou nuHuu, obumarom 8 Mope,
8blwe ee — 8 Ha3eMHO-8030yWHoU cpede.

Crnenyer oOpaTUTh BHUMaHHE U HA TO, YTO YUCIIO BHIIOB OOJIb-
HIMHCTBA TPYII PACTEHUH U KUBOTHBIX, OCTABIINCh B BOJAHOW cperie
(cBoe# «KobIOEINY), 3HAYUTEIBHO MEHbIIIE, YeM Ha3eMHbIX. OTcrona
BBIBOJI — 3BOJIIOLMS HA CyILIE MPOXOANIA 3HAYUTEIBHO OBICTpEE.

Paznoob6pa3uem 1 60raTcTBOM paCTUTENBLHOTO U dKUBOTHOTO MHUpa
OTJIMYAIOTCS MOPST K OKeaHbl 9KBATOPUATILHBIX U TPOMUYECKUX 00mac-
TeH, B EPBYIO odyepeab Tuxoro U ATiaHTHYECKOro okeaHos. Ha ce-
BEp U IOT OT ATHX MOSICOB KAY€CTBEHHBIN COCTAB MOCTETIEHHO 00CIHS-
ercs. Hanpumep, B paitone Oct-MHaCKOrO apxurnenara pacrnpocrpa-
HeHo He meHee 40000 BUI0B KMBOTHBIX, TOT/IA KaK B Mope JlanTeBbix
Bcero 400. OcHoBHas Macca OpraHu3MoB MUpPOBOTrO OKeaHa cocpesio-
TOYEHA Ha OTHOCHUTENILHO HEOOJIBIIOH M0 IJIOMIAAN 30HE MOPCKHUX T10-
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Oepekuil YMEpEeHHOTo Tosica M CPeld MaHTPOBBIX 3apOCIed TPOTH-
YEeCKHX CTPaH.

VYnenapHBIN BeC peK, 03ep U 00JI0T, Kak yke ObUIO OTMEUYEHO paHee,
10 CPAaBHEHMIO C MOPSIMH M OKeaHaMM HesHauuTesneH. OJJHaKo OHM
CO3JIaI0T HEOOXOIMMBIH JJISi PACTEHH, )KUBOTHBIX M YeJIOBEKa 3arac
MPECHOU BOABI.

W3BecTHO, 4TO HE TOJIBKO BOHASI CPEA OKA3BIBAET CUIILHOE BIUSIHHE
Ha ee oOHTaTenei, HO M JKMBOE BEILECTBO I'MIPOChepbl, BO3IEHCTBYS Ha
cpety 0OMTaHusl, epepadaThIBacT €€ U BOBIICKAET B KPYTOBOPOT BEIIIECTB.
YeTaHOBIIEHO, UTO BOIIA OKEAHOB, MOPEH, PEK M 03ep pasiaraeTcsi U BOC-
CTAHABJIMBACTCS B OMOTUUECKOM KPYTroBOPOTE 3a 2 MJIH. JIET, T. €. BCSl OHa
TpOIIIa Yepe3 KMBOE BELIECTBO Ha 3eMJIe He OfIHY Thicsdy pa3 (puc. 5.4).

lopbl

TEOBUOCDEPA
3cTyapun

Pexa

yd
HejtcTou ) //
4 L,/ pd

OKEAHOBMOC®OEPA

PucyHok 5.4 — CBA3b okeaHoGuocepbl ¢ akBabuoccepor KOHTU-
HeHTanbHbIX BogoeMoB (no H. ®. Penmepcy, 1990)

CrnenoBaTenbHO, COBpeMeHHast ruipocdepa mpencTaBiseT coooit
MPOIYKT KU3HEAESSTEIbHOCTH JKUBOT'O BEILIECTBA HE TOJIBKO COBPEMEH-
HOM, HO Y MPOIUIBIX I€0JOTUYECKUX 3MOX.

XapakTepHOU 4epTOi BOJHOW CPEIbI SIBISIETCSI €€ HOOBUICHOCTID,
0COOEHHO B MPOTOUHBIX, OBICTPO TEKYIIUX PYUbsiX U pekax. B Mopsx
U OKeaHax HaOJIoAaroTCsl NMPUIMBBI U OTJIMBBI, MOLIHbIE TEUEHUS,
mtopMbl. B 03epax Boja nepemeraeTcs moji J1eHCTBUEM TeMIIepaTy-
pHBI U BeTpa.
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5.2. Jkonoruyeckune rpyninbl rHAPOOMOHTOB

Tonmia Bonbl unu nenaeuans (pelages — mope) 3aceseHa nenaru-
YECKUMH OpraHU3MaMHu, KOTOpbIE 001aat0T COCOOHOCTBIO TIIIaBaTh
WU YJIePKUBATHCS B ONPE/ICNIEHHBIX ClosAX (puc. 5.5).
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PucyHok 5.5 — MNpodunb okeaHa u ero obutatenu
(no H. H.MouceeBy, 1983)

B cBs131 ¢ TUM TaHHBIE OPraHU3MBbI TOJIPa3/IEIISIOTCS Ha JIBE FPYTI-
IIbI: HEeKMOH W NAaHKmoH. TPeThlo SKOIOTUYECKYIO TPYIIy — OeH-
moc — o0pa3yloT o0uTareu JIHa.

Hexmon (nektos — muiaBarommmii) — 3T0 COBOKYIHOCTb MeJarniec-
KUX aKTHBHO TEPEIBUrAIOINXCS JKUBOTHBIX, HE MMEIOIINX HEToCpe/-
CTBEHHOM CBSI3U ¢ THOM. HEeKTOH mpescTaBieH IaBHbIM 00pa3oM KpyTi-
HBIMH KMBOTHBIMH, KOTOPBIE CTTIOCOOHBI ITPE0JI0IIeBaTh OOJIBIIINE PAacCTO-
SIHUSL U CUJTbHBIE TedeHHs Bobl. OHM MMEIOT o0TekaeMyto popmy Tena u
XOpOIIIO Pa3BUThIC OpPraHbl ABMKEeHHs. K THIMYHBIM HEKTOHHBIM Opra-
HHM3MaM OTHOCSITCSI PBIOBI, KaJIbMapbl, KUTHI, JJacTOHOrHe. K HeKToHy B
MPECHBIX BOJAX KPOME PHIOBI OTHOCSATCS 3€MHOBOIHBIE M aKTUBHO TIe-
pemeraronyecs BoJAHbIe HacekoMble. MHOTHE MOPCKHE PbIOBI MOTYT
MepeBUTaThCSA B TOJIIE BOJBI C OTPOMHON CKOPOCTHIO: 110 45—50
km/uac — xanbMmapsbl (Oegophside), 100—150 km/gyac — napycHUKU
(Jstiopharidae) u 130 km/ wac — meu-pei0a (Xiphias glabius), puc. 5.6.
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PucyHok 5.6 — BbicTpo nnaBarowme pbiobl

PucyHok 5.7 — MukponnaHKTOH:
1 — paduonspuu ¢ cumbuomuyeckumu
8o0opocnaMU (enmble); 2 — ghopamu-
Hugbepa; 3 — paduonspusi; 4, 5 — cke-
nemsl paduonspudl.

Ilnanxmon (planktos —
Oy KIAIOIIUK, apSIIni) —
3TO COBOKYITHOCTb IeJIaruyec-
KHX OpPraHU3MOB, KOTOpBIE HE
005aaroT CrocoOHOCTHIO K
OBICTPBIM aKTHUBHBIM TIEPEIBU-
xenusaMm. Kak mpaBuio, s3to
MEJIKUE XUBOTHBIE — 300-
nIAHKMOH W PACTEHUsT — ¢hu-
MONIAHKMOH, KOTOPbIE HE MO-
TYT IPOTUBOCTOSTH TEUCHUSIM.
B cocraB miiaHKTOHa BKITHOYA-
0T U «Iapsiime» B TOJIIE
BOJIbI IMYMHKHA MHOTHX J)KUBOT-
HbIX. [I1aHKTOHHBIE OpraHu3-
MBI pacroararoTcs Kak Ha 1mo-
BEPXHOCTH BOAbl (puc. 5.7,
5.8), Ha r1yOuHe, Tak U B IPH-
JIOHHOM CJIO€.

OpraHu3Mebl, HaCeISIONINE
MOBEPXHOCTHYIO TUICHKY BOJIbI
Ha IpaHUIIC ¢ BO3AYIIHOM cpe-
JIOH, COCTaBIISIOT 0COOYIO IpyTI-
my — Heticmon. CocTaB HeW-
CTOHA 3aBHCHUT OT CTaJMU pa3-
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PucyHok 5.8 — lNpepacraBuTenn okeaHM4eCKUX NOBEPXHOCTHBLIX CIOEB:
a — eonybol kpabuk Ha 6polWeHHOM roriaske SHMUHbI; 6 — eenenna, Ha NHeema-
mogbope Komopol ceepxy cudsim 2omyboli Kpabuk u 301UC, CHU3y Oucka npuyenu-
JIUCb MOPCKasi ymoyKa U efiayKyc; 8 — OKeaHu4ecKkasi 6000MepKa

BUTHS psijia OpraHnu3MoB. [1poxosist TMYMHOYHYTO CTaInT0, B3POCIIEs], OHU
MOKHUJIAIOT MTOBEPXHOCTHBIN CIION, CITY KUBILHMNA UM U yOSXKHIIIEM, TIepe-
MEIIAIOTCS KUTh B HIDKEJIE)KAIIME U TTTyOWHHBIE CIIOM WK Ha THO. Ta-
KOBBIMH SIBIISIFOTCS IMYMHKH JECATHHOTHX, YCOHOTHX, BECIIOHOTUX pa-
KOOOpa3HbIX, OPIOXOHOTHX U JIBYCTBOPYATHIX MOJITFOCKOB, UITIOKOKHUX,
MOJMXeT, pbId U Ap. (puc. 5.9, 5.10).

K eunoneiicmony oTHOCAT KpyHnHBIX 0€CMO3BOHOYHBIX, JTUUMHKU
U Masbku peIo (puc. 5.11).

Te e opraHu3mbl, 4acTh T€JIa KOTOPHIX HAXOAUTCS HaJ MOBEPX-
HOCTBIO BOJIBI, a Ipyrasi — B BOJIE, MOIYYWIN Ha3BaHue nieticmon. K
HUM OTHOCAT psAcky (Lemma), cudonodops! (Siphonophora) u ap.

OUTOMIAHKTOH UTPAET BAXKHYIO POJIb B )KM3HU BOIOEMOB, TaK KaK
9TO OCHOBHOM MPOAYIEHT opraHuyeckoro Beuiectsa. K ¢uroruank-
TOHY OTHOCSITCS B TIEpBYIO odepens nuaroMoBbie (Diatomeae) u 3ene-
Heie (Chlorophyta) Bogopocnu, pacTuTelbHbIE KTYTHKOHOCIBI
(Phytomastigina), nepuaunen (Peridineae) u KOKKOIUTODOPHIBI
(Coccolitophoridae). B nmpecHbIX Bogax NIMPOKO pacrpoCTpaHEHbl HE
TOJILKO 3eJIeHbIe, HO U cuHe-3eneHble (Cyanophyta) Bogopociu.
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PucyHok 5.9 — CtpykTypa HeicToHa (cxema no HO. M. 3anueBy):
| — anuHelicmoH: 1 — 383MUHElICMOH; 2 — Mepo3nuHelcmoH; Il — 2urnoHeli-CmoH:
3 — seaurnoHelicmoH; 4 — mepoeaurnoHelicmoH; 5 — 6eHmoaurnoHelcmoH; 6 — ba-
murnaHkmoeurnoHelcmoH. Mepexod monodu pbib u 6ecrno380HOYHbIX 8 cocmas
HekmoHa (7), nnaHkmoHa (8) u 6eHmoca (9) nocrie 3asepuweHusi HelicmoHHoU ¢hasbl
(4) pazsumus

PucyHok 5.10 — ObuTtaTtenu noBepxHOCTU pa3deria okeaHa U aTMoC-
c¢epsbl, no HO.. 3anuesy:
a — ¢pusanus, unu nopmyeaanbckuli Kopabrnuk, u conymcmeyroujue ell pbibku Home-
yc; 6 — napycHuk; B — meOy3a-ropnuma; T — marnek Kkeganu; f, — UKpUHKa Kegba-
nu; e — nuyuHka Kkpaba
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PucyHok 5.11 — KpynHble 6ecno3BOHOYHbIE, MNYMHKU U MarbKu pblo

runoHenctoHa mopei (no .M. 3anuey)
Lugppbl — dnuHa mena 6 cm: a —pagHOHo2ull pa4ok udomesi (3, 5); 6 — nuyuHka
nlaHeycma-nucmomerika (2); B — Monck enaykyc (3, 5); r — capeaccosnbili Kpa-
6uk (2, 5); o — manek nemyqel pbibbl (2, 7); € — Marnek capeaHa (8); X — nu4uHKka
nenamudebi (1, 1); 3 — nu4yuHKka aH4oyca (3, 5)

300IUIaHKTOH U OaKTEPUU MOKHO BCTPETHTh HA Pa3IMYHBIX [ITy-
OuHax. B mpecHBIX Boax pacipoCTpaHEeHbl OOJIBIIEH YaCThIO TIOXO
njaBaroire OTHOCUTEIbHO KpymHble pakooOpasHbie (Daphnia,
Cyclopoidea, Ostrocoda), puc. 5.12, mHoro KonoBparok (Rotatoria) u
MPOCTEUIINX.
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PucyHok 5.12 — MNMpucnocobneHns nnaHKTOHHbIX XXMBOTHbIX K nape-
HUIO B BoAe NyTeM yBeriM4yeHUss MoBepXHOCTU Tena
(no U. U. Wmanbray3seHy, 1969)

B MOpckoM 300M1aHKTOHE JOMMHHUPYIOT MEJIKHE pPakooOpa3HbIe
(Copepoda, Amphipoda, Euphausiaceae), npocreiimue (Foraminifera,
Radiolaria, Tintinoidea). M3 kpynHbIX mpencTaBUTENeH — 3TO KPbI-
noHorue mouttocku (Pteropoda), memyssl (Scyphozoa) u mmaBaromme
rpe6HeBuku (Ctenophora), canensl (Salpae), HeKOTOpbIe YepBU
(Aleiopidae, Tomopteridae).
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IImanKTOHHEBIE OpraHu3MbI CJIyKaT BaXXHBIM IMMUIIICBBIM KOMITOHCH-
TOM JIJI1 MHOTHX BOJHBIX KMBOTHBIX, BKIIFOUast H TAKAX THTAHTOB, KaK
ycatble kuThl (Mystacoceti), puc. 5.13.
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PucyHok 5.13 — Cxema OCHOBHbIX HanpaBrieHU obmMeHa 3aHeprun
1 BellecTBa B OKkeaHe

benmoc (benthos — r1yOWMHa) — 3TO COBOKYITHOCTH OPTaHM3MOB,
oOMTaIOIMX Ha JHE (Ha TPyHTE U B TpyHTE) BomoeMoB. OH mozpaszie-
JseTCs Ha 3000eHmoc n ¢pumobdenmoc. bonplei 4acThio MpeICTaBIeH
NPUKPETUIEHHBIMUA WJIM MEUIEHHO MEPEBUTAOIIUMUCS WM POIOLIH-
MU B TPYHTE JKUBOTHBIMHU. Ha MEIIKOBOZIbE OH COCTOUT U3 OPTaHU3MOB,
CHUHTE3UPYIOLIMX OPraHuYecKoe BELIECTBO (IPOLYLEHTHI), NOTpeds-
I0IMX (KOHCYMEHTBI) U pa3pyliarommx ero (pemayuentsl). Ha rmy6u-
Hax, TJe HeT cBeTa, (uTobeHToC (MPOMYLIEHTHI) OTCYTCTBYET. B Mopc-
KOM 3000€HTOCE JOMHHHUPYIOT (popaMHHU(OPHI, TYOKH, KUILIEYHO T10-
JIOCTHBIE, YEPBH, IJIEUEHOTHE, MOJIIIFOCKH, acCLIUJUH, PbIOBI 1 1p. bonee
MHOTOYHCIIEHHBI OEHTOCHBIE (POPMBI Ha METKOBOIBSIX. X oOras 6uo-
Macca 3/1eCb MOKET JOCTUraTh JECSITKOB KWJIOTPaMMOB Ha | KB. M.

B abuccanvnoii 30He ppIOBI HEPEAKO UMEIOT MPUIYIUIUBYIO (op-
My (puc. 5.14): GonblMe pThl, PacTITUBAIOIINECS )KUBOTHI U T.J. —
BCE MPUCHOCOOIEHO K IVIOTAHUIO MUIIK JI000ro pazmepa B MOJTHOMN
TeMHOTe. Pa3HooOpasue ke nx cBA3aHO CO CTAaOMIIBHOCTBIO 371ECh YC-
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JIOBUM B T€UCHHE JIMTEIIHHOTO I'€0JI0TrMI€CKOI0 BPEMCHH, YTO 3aMEC/I-
JIMJIO 3BOJJIOLUIO U COXPaHUJIO MHOTHE BHblI U3 JAJICKUX I'€OJIOIrU-
YCCKHUX JII0X.

SO
22227,

PucyHok 5.14 — HekoTopble pbiObl, NpeacTaBUTENN abuccanu:
1 — Stomias; 2 — Argyropelecus; 3 — Gonostoma; 4 — Malacosteus; 5 —
Idiacanthus; 6 — Chauliodus (o P. bepmaHy)

Ha mopckom ane Tuxoro okeana, B ATIQHTUKE OTKPBITHI «4€pHBIE
KypWIBIIMKWY, TJIe TeMIIepaTypa pacTBOPOB THAPOTEPM JOCTHraeT
350°C. UccnenoBaHusMU yCTaHOBJIEHO HAJIMYME KU3HU HA XOJIMaX yep-
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HBIX KYPUJIBIIUKOB. Tak, B THXOM OKeaHE Y MOAHOKHS «KYPHIIBITHKOB)
OTMEUYEHO OOMIIME MUKPOOPTraHU3MOB-0aKTEPUIl XEMO-TTUTO-aBTOTPOd-
HBIX, IIEJIbIE «3apOCINy YepBE0OpPa3HBIX JIBYXMETPOBBIX BECTUMEHTH-
tdep (puc. 2.8), rurantckue kpaodbl (puc. 5.15), MOIITIOCKH.

PucyHok 5.15 — Kpabbl y NnOAHOXUA «4ePHOro KypusbLiuKay
(KanudopHuinckun 3anus).

B AtnaHTHKe BOKPYT «KYpPHJIBLIMKOBY I'OCIOJCTBYIOT KPEBETKH,
HeT BecTUMeHTH(dep. JlelicTByromue pyaHble TOCTPOUKH TMOKPHITHI
TOJICTBIM CEPbIM OJESUIOM U3 CPAaBHUTEIBHO MEJIKUX PaKOOOpa3HbIX.
3TO CBA3aHO C TEM, UYTO 3/I€Ch MAJIO CEPOBOAOPOAA, O€3 KOTOPOro He
MOTYT CYIIECTBOBATh BECTUMEHTH(EPBHl U MHOTUE JIPyTHUe YHUKAIb-
HBIE )KMBOTHBIE TUXOOKEAHCKUX TMIPOTEPMAIHM.

®uroOeHTOC MOpeil B OCHOBHOM BKJIKOYAeT BOAOPOCIH (AMATO-
MOBBIE, 3€JICHbIE, Oypble, KpacHbIe), puc. 5.16 u 6akTepuun. Y modepe-
UM BCTpeyaroTcs LIBETKOBBIE pacTeHHMs — 3o0ctepa (Zostera), pym-
nust (Ruppia), punnocnonuke (Phyllospadix). Han6onee 6orarer ¢u-
TOOEHTOCOM CKQJIMCTHIE M KAMEHUCTBIE YYaCTKH JTHA.
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PucyHok 5.16 — Pa3nuyHble Mopckue AOHHbIE BOAOPOCIU
(no 3eHkeBu4, 1956):
1 — kaynepna, 2 — ynbea, 3 — sHmepomopga, 4 — aHpenbyus, 5 — namuHapus
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PucyHok 5.17 — OcHOBHble 3Konornyeckme 30Hbl o3epa
(no H. ®. Penmepcy, 1990)

B o3epax, kak ¥ MOPSIX, Pa3IMYAIOT NIAHKMOH, HEKMOH U OeHmoc
(puc. 5.17, 5.18).
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PucyHok 5.18 — XXuBoTHble Bogoema




OpnHako B 03epax U APYTUX MPECHBIX BOIOEMaX 3000€HTOCA MEHb-
11€, YeM B MOPSIX U OKE€aHax, a BUJ0BOW UX COCTaB 0iHOOOpa3eH. [naB-
HBIM 00pa30M 3TO MPOCTEHIHe, TYOKH, PECHUYIHBIE W MAJIOIETHHKO-
BbIE€ YEPBU, MHUSBKHU, MOJIJTFOCKH, IMUNHKUA HACEKOMBIX U .

®uTOoOEHTOC MPECHBIX BOJ MPEACTaBIeH OaKTEPUSIMH, TUATOMO-
BBIMHU U 3€J€HbIMHU BoJopocsiMu. [IpubpekHble pacTeHus pacrona-
rarorcs ot Oepera BriryOb UETKO BbIpaKEHHBIMU NosicaMu. [1epabiii nosc
— MOJIYNOrPYKEHHbIE paCTEHUs! (KaMBbILLIH, POro3, OCOKH U TPOCTHH-
KH); 6MOpotl Nosic — TOTPYKEHHBIE PACTEHHUS C TUIABAIOIIMMU JIUCThb-
MU (BOJIOKpac, KyObIIIKY, KYBIIUHKH, pCKK). B mpemwvem nosce npe-
00J1a1at0T pacTeHHst — PAECTHI, dozes u ap. (puc 5.19).
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PucyHok 5.19 — PacTeHus, ykopeHsiloWMeca Ha OHe:
1 — poe20o3, 2 — cumHuk, 3 — cmpersnonucm, 4 — KyswuHka, 5, 6 — pdecmbl, 7 —
xapa. CeobodHonnasarwue sodopocnu: 8, 9 — Humyamele 3enexbie, 10-13 —
3eneHble, 14-17 — duamomeu, 18-20 — cuHe-3eneHble
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ITo 06pasy *KW3HHU BOAHBIE PACTEHHS MOIPA3/CISIOT Ha JBE OC-
HOBHBIE IKOJIOTHYECKHE TPYTIITBI:

*2Udpohumsl — PacTEHHUs, TOTPY)KEHHBIE B BOIY TOJILKO HUXK-
HEll 9acThi0 U OOBIYHO YKOPEHSIOLIHECs B IPYHTE.

s2udamoghumsl — PACTEHUS, KOTOPBIE MOTHOCTHIO MOTPYKEHBI B
BOJLY, @ MHOT/Ia ¥ TUIABAOIIME HAa TIOBEPXHOCTH MJIM MMEIOIINE T1aBa-
IOIINE JIUCTHS.

B *H3HM BOIHBIX OPraHU3MOB OOJIBIIYIO POJIb UTPAIOT BEPTUKAIIb-
HOE MEePEeMEIICHNE BOJIbI, INIOTHOCTh, TEMIIEPATYPHbII, CBETOBOIA, CO-
JIeBOM, Ta30BBIH (COziepKaHKUe KUCIOPOa U YITIEKUCIIOTO Ta3a) PeKH-
MBI, KOHLEHTpAIH1s BOAOPOIHBIX HOHOB (pH).

5.3. TemnepaTypHbIii pe:kuM

TemneparypHblif peKUM OTJIMYAETCS B BOJE, BO-IIEPBBIX, MEHb-
[IMM TIPUTOKOM TEIIa, BO-BTOPBIX, OOJIBIIEH CTAOMIBHOCTBIO, YEM Ha
cyue. YacTh TeroBoi 3Hepruy, MOCTyNaroLIel Ha MOBEPXHOCTh BOJIBL,
oTpakaeTcsl, YaCTh pacxojlyercs Ha ucrnapeHue. VMcnapenue Boabl ¢
MOBEPXHOCTHU BOJOEMOB, MPU KOTOPOM 3aTpPauyMBaeTCs OKOJO
2263,8 JI>/1, npensTCTBYeT NEPEerpeBaHUI0 HUKHHUX CIIOEB, a 00pa3o-
BaHHWE JibJla, MPU KOTOPOM BBIJIEJSIETCS TENJI0Ta IJIABICHUS
(333,48 JIx/T), 3amMeIIsieT X OXJIaXKIACHHE.

W3menenue Temnepatypsl B TEKYIIMX BOJAX CIEAYET 3a €€ u3Me-
HEHUSIMHU B OKPY’KalOIIEM BO3JyXe, OTJIMYasCh MEHbIIEH aMIUIUTY-
J0M.

B o3epax u npyaax yMepeHHbIX LIMPOT TEPMUUECKUN PEXKHUM OIl-
penenseTcss XOpoIIo U3BECTHHIM (PU3UYECKUM SBJICHHEM — BOZA 00-
JalaeT MaKCUMalbHOM mioTHOCThIO NpH 4°C. Boja B HUX YETKO Je-
JIUTCSL HA TPH CJI0S: BEPXHUW—ONUIUMHUOH, TEMIIEPATYpPa KOTOPOTO
UCTIBITBIBACT PE3KHE CE30HHBIE KOJMeOaHMUsl; TePEXOIHbIN, CION TeM-
NEPATYPHOTO CKAUKa— MemantuMHUOH, TIE OTMEUAETCsl PE3KU nepe-
naj TemrepaTyp; riyOOKOBOIHBIM (MPUAOHHBIN) — cUNOTUMHUOH,
JOXOISALIMI 10 caMoro JHa, Iie TeMIepaTypa B TEUEHHE rofa u3Me-
HSIETCSl HE3HAUMTENBHO.

Jlerom Haubosiee Temble CJIOU BOJbI pacroyiaratorcs y moBepx-
HOCTH, a XOJIOJHbIE — Y JHA. J[aHHBIN BU NOCIOMHOTO pacrpeese-
HUs TEMIIEpaTyp B BOJOEME HOCUT Ha3BaHWUE MpAMOl cmpamuguka-
yuu. 3UMOH, C TIOHW)KEHUEM TEeMIIEpPaTyphl, TPOUCXOAUT 0OpamHas
cmpamugpuxayusi. 1I0BEpXHOCTHBINA CJIOH BOABI UMEET TEMIIEPATYPY,
omuskyto k 0°C. Ha nue Temneparypa okosio 4°C, 4TO COOTBETCTBYET
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MaKCUMaJIbHOM €€ TUIOTHOCTH. TakuM 00pa3oM, ¢ IIyOMHOM TemMIiepa-
Typa TOBBIIIAETCS. DTO SIBICHUE, HA3BIBAEMOC MeMnepamypHoll Ou-
xomomueti, HabNroMaeTcs B OOJBIIMHCTBE HAIIMX O3€P JIETOM U 3H-
MoH. B pesynbrare TemnepaTypHON ITUXOTOMUM HApyLIAeTCsl BEPTH-
KaJbHasl IUPKYJISAIHMs, 00pa3yeTcs INIOTHOCTHAS CTpaTH(hUKAIHS BOJIHI,
HACTYTIAeT NEePUOJl BpEMEHHOTO 3acTost — cmaenayus (puc.5.20).

JIETO

22°
H ONUNUMHUOH |
w7 18° w._s
MeTanMMHUOH
60
50
F'MnonumMHNWOH
-]

3nMHAAa cTarHauus

3UMA

PucyHok 5.20 — Ctpatudmkaumus n nepemelumBaHue Boabl B o3epe
(no 3. lNoHTepy n ap., 1982)
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C manpHEWINM MOBBIIIIEHUEM TEMTIEpaTyphbl BEPXHHUE CJIOW BOBI
CTaHOBSTCS BCE MEHEE MIIOTHBIMU U YK€ HE OIYyCKalOTCs — HAaCTyMna-
€T JISTHSISI CTarHaIusl.

OceHbto MOBEPXHOCTHBIE BOJIbI CHOBA oxJakaatotcst 10 4°C u oryc-
KalOTCsl Ha JTHO, BBI3bIBAsi BTOPUYHOE B IOy TIEPEMEIIMBAHNE MACC C BbI-
PaBHHMBAHHEM TEMIIEPATYPBIL, T. €. HACTYIUICHUEM OCEHHEW rOMOTEPMUHU.

B Mopckoli cpenie Takke CyIecTByeT TepMHUecKasi CTpaTu(uKa-
nus, onpezaenseMas nyOuHoi. B okeaHax BBIAENAIOT CleAyrOLIUe
CIIOM: NOBEPXHOCMHbII — BOJbI TIONBEPKEHBI ICHCTBUIO BETpa U 1O
aHAJIOTUH C aTMOC(HEPOii, KaK MPaBUIIO0, HA3BIBAIOT MPONocgepoti i
MoOpcKoi mepmocgepoii. CyTouHble KoslebaHusi TeMIepaTypbl BOAbI
HaOMIOIAr0TCs 31€Ch PUMEPHO 10 SO-METpOBOI TITyOWHBI, 8 CE30H-
HbIe 0TMe"aroTcs U ryoke. Tomuna Tepmocdepst gocturaet 400 m;
npoOMedNCymoublil — TIPEICTABIAET COO0N nOCMOSAHHYLI MEPMOKIUH.
TemnepaTypa B HEM B pa3HbIX MOpPSX M OKeaHaxX OMyckaeTrcs A0 -
3°C. IIpoctupaercs npuMepHo 0 myouHbsr 1500 MeTpoB; 2ryboko-
B00HbIII—XaPAKTEPU3YETCSl OJUHAKOBOM Temreparypoit okono 1-3°C,
3a UCKJTFOUCHHUEM TOJIIPHBIX paliOHOB, IJie TeMIiepatypa oiu3ka k 0°C.

B niesioM xe cinemyer OTMETUTb, UTO aMILIUTYA TOJOBBIX Kosleha-
HUI TeMIIepaTypbl B BEPXHUX C10sX okeaHa He 6onee 10-15°C, B koH-
THHEHTaNbHBIX Bosax —30-35°C.

I'myGokue cou BObI OTIMYAIOTCS MOCTOSIHCTBOM TEMIIEPATyphl.
B sKkBaTOpraNbHBIX BOAAX CPEIHETO0BASI TEMITEPATYpa MOBEPXHOCT-
HBIX clloeB cocTaBiseT 26-27°C, B noiaspHbix — okojo 0°C u Huxe.
HcknroueHneM sBISIFOTCS TepPMalIbHBIE HCTOUYHHUKH, T/I€ TeMIieparypa
MOBEPXHOCTHOTO cyosi qocturaeT 85-93°C.

B Boze kak cpene *KU3HH, C OJHON CTOPOHBI, CYIIECTBYET JI0OBOJIb-
HO 3HAuUTEJIbHOE pa3HOOOpa3ue TeMIEepaTypHBIX YCIOBHH, a ¢ JApy-
roil — TepMOIMHAMUYECKHE 0COOCHHOCTH BOIHOW CPEJIbI, TAKHE, KaK
BBICOKasl yJIeJIbHAas TEMII0OEMKOCTh, 0OJIbIIAs TEIIONPOBOJIHOCTh U pac-
HIMPEHUE TP 3aMeP3aHuu (IIPU 3TOM Jie]l 00pa3yeTcs JHIIb CBEPXY, a
OCHOBHasl %€ TOJIILA BOAbI HE IPOMEP3AET), CO3AAI0T OJIArONPUATHBIE
YCIIOBHS JUISI )KUBBIX OPraHU3MOB.

Tak, 1715 3MIMOBKH MHOTOJIETHUX THIPO(QHUTOB B peKax M 03epax
00JIbIIIOE 3HAYEHHE MMEET BEPTHKAIbHOE pacIpe/esieHue TeMIepa-
Typ mozo JpaoM. Hanbonee tuioTHas M1 HauMEHee XOJIOTHAsT BOJA C
temneparypoii 4°C pacnonaraercs B MPUIOHHOM CJI0€, Ky/la OITycKa-
IOTCS 3UMYIOIIIUE TIOYKH (TypHUOHBI) POTOJIMCTHUKA, My3bIPYaTKH, BO-
Jokpaca u ap. (puc. 5.21), a Takxke 1eble 0OTUCTBEHHBIE PACTEHUS,
TaKue, KaK pscKa, dI0/es.
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PucyHok 5.21 — Bopokpac (Hydrocharias morsus ranae) oceHbHo.
BuaHbI 3uMylolMe NOYKK, onycKatrowmecs Ha [HO
(no T. K. lNopbiwmHon, 1979)

VY TBepAUI0Ch MHEHHE, YTO OTPYKEHHE CBSI3aHO C HAKOTIJICHUEM
KpaxMmaJa U yTsDKeJleHueM pacteHuid. K BecHe kpaxmair mpeBpaiaet-
Csl B paCTBOPUMBIE caxapa U KHUpbl, UTO JIeJaeT MOYKH Jierye u ooec-
TIEYNBAECT BOBMOXKHOCTh UX BCILIBITHSL.

Opranu3mbl B BOJJOEMaX YMEPEHHBIX IIMPOT XOPOLIO MpUCIoco0IIe-
HBI K CE30HHBIM BEPTUKAJIBLHBIM MEPEMEIICHUSIM CJIOEB BOJIbI, K BECEH-
HEH U OCEHHEW TOMOTEPMUM, K JIETHEN 1 3UMHEN cTarHaiuu. [lockonbky
TeMIEPaTypPHBIN PEKUM BOJOEMOB XapaKTepH3yeTcs: OOMBIION cTaOkIb-
HOCTBIO, Cpeiv THAPOOHOHTOB B OOJIBILEH Mepe, 4eM Cpeli OpraHu3MOB
CYILIH, PaclpOCTpaHeHa CTEHOTEPMHOCTh. K CTeHOTEPMHBIM OTHOCUTCS
xoronomoouBast peida CeBepHoro JlenoBuroro okeana caiika (puc. 5.22).

PucyHok 5.22 — Caika — xonogonto6usas pbi6a
CeBepHoro JlegoButoro okeaHa
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3BpI/ITepMHBIe BUIbI BCTPEYAIOTCA TINIaBHBIM O6p330M B MCIIKUX
KOHTHHCHTAJIbHBIX BOJOCMAax U Ha JIMTOPAJIA Mopeﬁ BBICOKHUX U YMC-
PEHHBIX INHUPOT, I/I€ 3HAYUTCIIbHBI CYTOYHBIC U CE30HHBIC KoseOaHus.

5.4. I110THOCTH BOABI

Bopna otiruaercs oT Bo3yxa 00bIeH IIoTHOCTRI0. B 3TOM OTHO-
meHny oHa B 800 pa3 mpeBOCXOauT BO3AYIIHYIO cpeny. [InoTHOCTh M1-
CTUIUTUPOBAHHOM Bombl mipu Temmneparype 4°C pasHa 1 r/cm?. Tlnot-
HOCTb K€ MPUPOTHBIX BOJ|, COACPKAIINX PACTBOPEHHBIE COJIH, MOXKET
ObITH OouTbIIe U A0X0AMT 10 1,35 r/cM®. B cpemHeM B BOIHO#M ToJIIIE HA
kaxxapie 10 M TTyOMHBI laBieHue Bo3pacTaeT Ha 1 arMocdepy. Brico-
Kasi TNIOTHOCTh BOJIbI OTPaXKaeTcsl Ha CTpoeHuM Tena ruapoduros. Tak,
€CITM y Ha3eMHBIX PACTEHUI XOPOIIO Pa3BUTHl MEXAaHUYECKHUE TKAHU,
o0ecrneynBaroIre MPOYHOCTh CTBOJIOB M CTEOIIEH, pacoNoKeHHE Me-
XaHWYECKHUX U TIPOBOJISIINX TKAHEH 110 ieprdeprr cTeOIst cO3/1aeT KOH-
CTPYKIIUIO «TPYyObD», XOPOIIIO TMPOTHBOCTOSIIYIO U3JI0OMaM U M3rHOaM,
TO y TUJAPOPUTOB MEXaHUYECKHUE
TKaHW CHUJIbHO PEAYLHMPOBAHBI, TaK
KaK pacTeHUs MOJICP>KUBAIOTCS ca-
MOH BOJ10M. MexaHn4ecKue 31eMeH-
ThI U TIPOBOJISIIINE ITyYKH JJOBOJIBHO
4acTO COCPEIOTOYEHBI B IEHTPE
cTebsl UIu JIMCTOBOTO Yepelika
(puc. 5.23), yTo MpUAAET CHOCOO-
HOCTb M3THOAThCsl MPU JIBHIKEHUSIX
Bojibl. [lorpykeHHbIe THIPOPUTHI
00JIaZIat0T XOPOIIeH TIaByuYeCThIO,
CO3/1aBa€MOM CrelMaJbHbIMU TPH-
CIOCOOJICHUSIMHU (BO3/TYIIIHBIC METII-

PucyHok 5.23 — lNonepeyHblit K, B3AyTHs). TakK, TUCThA JIATYIIAT-
cpes cTebns ypytm — HUKA JIE)KAT HA TIOBEPXHOCTH BOJbI

Myriophyllum verticillatum U 10[ KaKIbIM JIMCTOM MMEIOT Ha-

(w3 T. K. lopbiwnHon, 1979)  noJIHEHHBIH BO3AYXOM ILIaBY4YHi
my3eipb (puc. 5.24). Kak kpoied-

HBIM CIlacaTeNIbHBIA KUJIET, Ty3bIPh MMO3BOJISIET JINCTY IJIaBaTh Ha TI0-
BEPXHOCTH BOJIbI. Bo3yiiHbIe KaMepbl B cTeOJie MOIAePKUBAIOT pac-
TEHUE B BEPTUKAIBHOM TIOJIOKESHUH W JIOCTABIISIFOT KACIOPO, KOPHSIM.

IlnaBydyecTh Tak)ke MOBBIIIAETCA C YBEIMYEHUEM MOBEPXHOCTH
Tena. DTO XOPOIIO BUAHO Y MUKPOCKOITMYECKUX TIAHKTOHHBIX BOJIO-

246



JarywartHuk

o [NoBepxHoCT,
Jlnet ¢ HWkHen  nucTa
CTOPOHbI

N
.
#

PucyHok 5.24 — MexaHuka nnaBy4ecTu nArywaTtHmMKa

pociieii. PaznuuHblie BBIPOCTBI TEJIa TOMOTatOT UM CBOOOTHO «TIAPUTHY
B TOJIILE BObI.

Opranu3msl B BOJHOM CpeJie paclpeesieHbl 110 BCeil ee TOIIE.
Hanpumep, B okeaHMYECKHX BIaJAMHAX KUBOTHbIE OOHApYKEHbI Ha
rmyounHax cBeime 10000 M, mepeHocaT JaBieHne OT HECKOIbKUX /10
coteH atMocdep. Tak, npecHOBOAHbIE OOUTATENHN (’KYKH-TUIaBYHLbI,
Ty(henbKu, CyBOMKH | JIp.) B ONBITaxX BeIaep:kuBatoT 10 600 atm. ['o-
notypun pona Elpidia, uepsu Priapulus caudatus oburaroT ot npu-
OpeXHOM 30HBI 70 YJIBTpaaduCCan.

BwMmecTe ¢ Tem crneayer OTMETHTh, YTO MHOTHUE OOUTATEeT MOper 1
OKEaHOB OTHOCHUTEIBbHO CTEHOOATHBI M MPUYPOUECHBI K ONPEICTICHHBIM
nTyOMHaM. DTO OTHOCHUTCS B TEPBYIO OYepe/lb K MEIKOBOTHBIM H TITy-
OOKOBOZIHBIM BUIaM. TONBKO HA JTUTOPAIN OOMTAIOT KOJBYAThIH YepBb
neckokui Arenicola, Mommrocku — Mopckue Omoneukn (Patella). Ha
OonbIMX MTyOorHax npu nasieHny He MeHee 400—500 atmocdep BeTpe-
YalOTCsl PHIOBI U3 TPYIITBI YIMIBIIAKOB, TOIOBOHOTHE MOJUTIOCKH, pa-
KOOOpa3HbIe, MOPCKHE 3BE3/Ibl, IOTOHO(OPBI U APYTHE.

[TnoTHOCTH BOIBI OOECTIEUHBAET BO3MOKHOCTD KHUBOTHBIM Opra-
HU3MaM ONMPAThCs HA HEE, YTO 0COOCHHO BaXKHO JJIs1 OECCKEIETHBIX
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(opm. OTIOPHOCTB Cpe/Ibl CITY)KUT YCIOBUEM TapeHus B Boje. IMeH-
HO K 3TOMYy 00pa3y JKM3HH MPUCITOCOOICHBI MHOTHE THIPOOUOHTHI.

5.5. CBeTtoBoii pexum

Ha BoaHble opraHu3Mbl 0OJbIIOE BIMSHUE OKa3bIBAIOT CBETO-
BOM pEXUM M MPO3PavyHOCTb BOJbI. IHTEHCMBHOCTH CBETa B BOJE
CUJIBLHO ocnabiena (puc. 5.25), Tak Kak 4yacThb MaJlalolen pagruanuu
OTpakaeTcs OT MOBEPHOCTH BOBI, Apyrasi MOIVIOLIAETCS €€ TOJILEH.
OcnaGneHune cBeTa CBSI3aHO C MPO3PAYHOCTHIO BOJIBI. B okeanax, Ha-

npumep, ¢ OONBIION mpo3padyHoC-

IS
?

& Tbio Ha myouny 140 metpoB eie
éao- ! nagaer okoso 1% paauanuu, a B
p HeOONBIINX 03epax C HECKOJBKO
g 20+ 5 3aMKHYTOM BOJIOW y»e Ha IITyOuHY
z 2 M — BCEro JIMIIb JECATHIE OIN
gf; 10 3 NPOIIEHTA.

S OA B CBA3M ¢ TeM, 4TO JIy4H pas-

4 8 1216 20 HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa
HEOJMHAKOBO TTOTIIONIAIOTCS BOMIOM,

PucyHok 5.25 — OcBelueH- C MIyOWHOUW M3MEHSETCS] U CHEeKT-
HOCTb B BOAE B TeYeHue gHsi.  PAJBHBIN COCTaB CBETA, OCIAOISIOT-
LimMnsiHckoe BopoxpaHunuuwe CA KpacHble 1yuu (puc. 5.26). Cune-

(no A. A. NMoTtanoBy, 1956) 3CJICHBIC JIYYHd IMPOHUKAKT Ha 3Ha-
[ny6uxa: 1 — Ha noeepxHocmu, YWTENbHBIE TyOUHBI. CryIarony-
2—05m 3—15m4—2m ecs ¢ TIyOUHO# CyMEpKU B OKeaHe

HMMEIOT BHavaJIe 3eJIeHbIH, 3aTeM ro-
ny0oM, cHHMI, CMHE-(DUOJIETOBBIM 1[BETA, CMEHSSACH B JaJIbHEHIIIEM
HOCTOSTHHBIM MpPakoM (puc. 5.27). COOTBETCTBEHHO CMEHSIIOT APYT IpY-
ra ¢ TIyOMHOU W KHUBBIC OPraHU3MBI.

Tax, pacTeHusl, )KUBYIIIME HAa TIOBEPXHOCTH BOJIBbI, HE UCIIHITHIBAIOT
HeJIoCTaTka CBeTa, TO MOrPYKEHHbIE U 0COOEHHO ITyOOKOBOIHBIE OTHO-
CAT K «TEHEBOU (uiope». MM npuxoauTes aanTupoBaThCsl HE TOJIBKO K
HEJIOCTaTKy CBETA, HO M K M3MEHEHHIO €ro COCTaBa BhIPAOOTKOM JI0TOIN-
HUTETHHBIX TMTMEHTOB. JTO MPOCIIEKUBACTCS HA W3BECTHOM 3aKOHOMEP-
HOCTH OKPACKH Y BOJIOPOCIIeH, OOMTAIONINX Ha Pa3HbIX ITyOnHax. B men-
KOBOJIHBIX 30HaX, TJIE PACTCHHUSIM €IIe JIOCTYITHBI KPACHBIC JIyYH, KOTO-
pble B HAUOOJBIIEH CTENEHH TOIVIOMAOTCS XJIOPOPHIIIOM, KaK MPaBH-
710, IPeo0JIaIAtoT 3eJIeHbIe BOIOPOCin. B Ooree my0OKHX 30HaX BCTpe-
qaroTcs Oypble BOIOPOCIH, UMEIOIINE KpoMe XJIopoduuia Oypble THT-
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MeHTHI (pukopenH, Pykok-

CodepxaHue MOHOXpoMamuveckux ryyel, % CaHTHH U Jp. Eie rny6>1<e

e [ 0OMTAIOT KpacHbIE BOJIO-

K BN ————

" // pociu, coaepKalue Mmur-
10 MEHT (PUKOIPUTPHH. 371ECh

o — / YeTKO MpPOCIEeKHBAETCA
20 CHOCOOHOCTH K YJIaB/IMBa-
] HUIO COJTHEUHBIX JIy4eH C

pa3HOW JJIMHOW BOJHBI.
JlaHHOE sIBNIEHME MOTyYH-
] JI0 Ha3BaHUE Xpomamudec-
Kol adanmayuil.
I'my6GokoBoIHBIE BUBI
UMEIOT psn (PU3UIeCKUX
YepT, CBOMCTBEHHBIX TEHE-
BbIM pacteHusaMm. Cpeau
HUX CIIEYeT OTMETHUTb
HU3KYIO TOYKY KOMITEHCa-
nuu dporocunrtesa (30-
100 nK), «TeHeBOW Xapak-
Tep» CBETOBOW KPUBOH (ho-
Jlyyu: kK — KpacHble, 0 — OpaHXeebie, X —
Xenmele, 3 — 3ereHble, & — 20/1ybble, ¢ — TOCHHTC3a € HU3KUM IljIa-

CuHue, ¢ — ¢huonemossie. Lllkana no ocu a6- TO HACBIIMICHUS, y BOAO-
cyucc nozapugpmuyeckast pociiei, Harpumep, KpyI-

HBIE pa3Mepbl XpoMaTodo-
poB. Toraa kak y NHOBEPXHOCTH U IJIaBalOLIMX (POPM 3TH KpHBbIE Oosiee
«CBETJIOT0» THUTIA.

J1g ucnonb3oBaHus caadoro cBeTa B polecce (OTOCHHTE3a Tpe-
OyeTcs yBenn4eHHast II0MIa b ACCUMUIMPYIOLIMX OpraHoB. Tak, cTpe-
nomuct (Sagittaria sagittifolia) popmupyer pasHbie Mo ¢popme JUCThS
MpU Pa3BUTHUHU Ha cylue U B Boje (puc. 5.28).

B HacnencTBeHHOH porpamme 3aKoMpOBaHa BO3MOYKHOCTB pa3-
BUTHSI B TOM U JIPYroM HampaBieHuH. «IlyCKOBBIM MeXaHU3MOM» JJIs
Pa3BUTHS «BOTHBIX» (POPM JIUCTHEB CITY)KUT 3aTCHEHHUE, a HE HETOC-
PEICTBEHHOE NIECTBHUE BOJBI.

Hepenxo MCThsI BOAHBIX PaCTeHUH, TIOTPYKEHHBIE B BOIY, CHJIb-
HO pacceueHbl Ha Y3KHE HUTEBUIHbIE J0JIHU, KaK, HAIPUMEp, Y pPOro-
JMCTHUKA, YPYTH, y3bIp4aToK (puc. 5.29), uian UMEIOT TOHKYIO TPO-

/
a
|
)K/ <D/3 f;C

PucyHok 5.26 — OcnabneHue uBeT-
HbIX KOMMOHEHTOB benoro ceeta B
BoAe C yBenn4yeHneMm rnyomnHbl
(no G. Clarke, 1957)
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PucyHok 5.27 — OcBelleHHOCTb B BOAHOW 3KOCUCTEME

PucyHok 5.28 — CtpenonucT (Sagittaria sagittifolia) dbopmupyer
pa3Hblie no chopme NUCTbA Npu pa3BuTUM Ha cywe (A) u B Boge (b, B)
(no B. Yonnec u ap., 1964)
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CBCUYHMBAOIIYIO INIACTUHKY — IOABOAHBIC JIUCTHA KYGI)IIHCK, KYyBIIN-
HOK, JIUCTBA MOTPYKCHHBIX PACCTOB.

PucyHok 5.29 — My3bipyaTku: Utricularia grafiana (Ha nepegHem
nnaHe) n U. minor (no A. KepHepy, 1896)

JlaHHBIE YePTHI XapaKTEPHBI U JJI1 BOJOPOCIEH, TaKuX, KaK HUT-
4aThble BOAOPOCIIH, PACCEUEHHBIE TAJNIOMbI XapOBBIX, TOHKUE ITPO3pay-
HBIC TaJIJIOMBI MHOTUX FJIY6OKOBOILHBIX BHIO0B. 9T0 Jac€T BO3MOXHOCTb
ruapoduTaM yBeIMYUTH OTHOILICHHUE TIOIAAN Tela K 00beMy, a clie-
JI0BaTeNIbHO, Pa3BUBATh OOJBIIYIO TOBEPXHOCTH MPH CPABHUTEIHHO
HeOOJBIINX 3aTpaTax OpraHMYeCcKOM Macchl.

VY 4aCTUYHO MOTPYKEHHBIX B BOJLY PACTEHHH XOPOIIIO BBIPA)KEHA 2e-
mepogunust, T. €. pa3nIre CTPOSHHUS HAIBOIHBIX M TIOJIBOIHBIX JINCTHEB
Y OJJHOTO UTOTO %€ PacTeHHs. ITO XOPOILIO MPOCMATPUBACTCS Y BOIHOTO
JFOTHKa pasHoicTHoro (puc. 5.30). HagBomHble MMEIOT YepThl, 00BIY-
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HbIE JIIS1 JINCThEB HA[3eMHBIX pac-
TEHUH (I0P30BEHTPAJILHOE CTPOe-
HHE, XOPOIIIO Pa3BUTHIE TIOKPOB-
HblE TKaHH M YCTHUYHBIH ammapar),
TMOJIBOZTHBIE — OYE€Hb TOHKHE WITH
paccevyeHHbIe JIMCTOBBIE MIACTUH-
ku. ['eTepoduns oTmMeyeHa Tarxke
y KYBILMHOK U KYOBILIEK, CTPENO-
JIMCTa ¥ IPYTUX BUIIOB.

[TokazarenbHBIM PUMEPOM
aBasgeTca nopydedHuk (Slum
latifolium), Ha crebne KoTOporo
MOXHO BHJETb HECKOJIBKO (hopM
JMCTHEB, OTPAKAIOIIHNX BCE TEepe-
XOJIbl OT THUMHUYHO HA3€MHBIX /10
TUTIMYHO BOJHBIX.

['myOuna BogHO#M cpespl oKa-
3bIBAET BIMSIHUE U HA KUBOTHBIX,
UX OKPACKY, BUZIOBOM COCTaB M T.1I.

(3 T. . FopbiwmHoii, 1979) Hampumep, B 03epHOI dKOCHCTE-
Jlucmbsi: 1 —Had800HbIe, 2— 100800- M€ OCHOBHAS KI3HB COCPEAOTOHC-
Hble Ha B CJIO€ BOJIbI, Ky/Jla MPOHUKAET

KOJINYECTBO CBETA JJOCTATOUHOE

i porocunTesa. HuxkHsst rpa-
HHIIA TAHHOTO CJI0sl HOCUT Ha3BaHME KOMITEHCAITMOHHOTO YPOBHs1. Bhie
ATOW MTyOMHBI PaCTEHUS BBIIEISAIOT OOJIbILE KUCIOPOAA, YeM MOTPed-
JISTFOT, ¥ M30BITOYHBIN KHCIOPOJ MOTYT UCIIONIB30BATh IPYTHUe OpTraHm3-
Mbl. Hike 310l r1yOuHbI (POTOCHHTE3 HE MOXKET 00ECTIEUUTD JIbIXaHUE,
B CBSI3M C 3THM OpraHW3MaM JOCTYIIEH TOJIBKO KUCIOPOJ, KOTOPBIH IM0-
CTyIaeT ¢ BOJIOM U3 OoJiee OBEPXHOCTHBIX clloeB o3epa (puc. 5.31).

B cBeTnbIX, TOBEPXHOCTHBIX CIIOSX BOJBI OOMTAIOT SIPKO U pa3HO-
00pa3HO OKpallleHHbIE )KUBOTHBIE, [TYOOKOBOJHBIE 5K€ BUIbI OOBIYHO
JUIIEHBl MTUTMEHTOB. B cymepeuHoil 30He okeaHa OOMTAIOT KUBOT-
HbIE, OKpAIIIEHHBIE B IIBETA C KPACHOBATHIM OTTEHKOM, YTO TIOMOTaeT
UM CKpBIBaTbCs OT BPAroB, Tak KaK KPAaCHBIA I[BET B CHHE-(PHOJIETO-
BBIX JIydaX BOCHPHWHHMAETCS Kak 4epHblid. KpacHas okpacka xapak-
TepHa JJIsl TAaKUX KUBOTHBIX CYMEPEYHOM 30HbI, KAK MOPCKOH OKYHb,
KPacHBI KOpaJll, pa3IMdHbIe PaKoOOpa3HbIe U JIp.

[ornomenue ceera B BOIE TEM CUIIbHEE, YEM MEHBIIIE €€ Mpo3pay-
HOCTb. [Ipo3padHOCTh BOIBI B CBOIO OUepe b 00YCIIOBIEHA HATMYMEM B

PucyHok 5.30 — lNeTepocunus
Yy BOOHOIO JHOTMKa Pa3HONUCT-
Horo Ranunculus diversifolius
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PucyHok 5.31 — O3epHas akocucTtema B cepeauHe nerta
KomneHcayuoHHbIl yposeHb — eybuHa, Ha Komopol MpOHUKawWeao ceema yxe
HedocmamoyHo 05151 pomocuHmesa: | — nnaHKmoH, 2 — wyka 0bblKHO8eHHasi, 3
— OKYHb OObIKHOBEHHbIU, 4 — mMombInu, 5 — oHOampa, 6 — ns2ywka 3eneHas, 7 —
yepenaxa pacriucHasi, 8 — nnasyHeu, 9 — ynumka npydoeasi, 10 — YUPOK CUHEK-
pbinbil

Hell 4acTHIl MUHEPAIbHBIX BEMIECTB (IVIMHA, WII). YMEHBIIAETCS TPO-
3payHOCTb BOABI U IIPpU OYPHOM pa3pacTaHWU BOIHOM PacTUTEIbHOCTH
B JIETHHUIA MEPUOJ WM TIPU MACCOBOM Pa3MHOKEHUM MEITKUX OpraHu3-
MOB, HaXOJSIIMXCSl B MIOBEPXHOCTHBIX CJIOSIX BO B3BEIIEHHOM COCTOSI-
Huu. [Ipo3pauHocTh XapakTepusyeTcs MpeAenbHON NTyOUHOH, I7e ele
BHUJICH CTIEIMAITLHO OITycKaeMblil TUCK CeKKH (OeIbIi UCK THaMeTpoM
20 cm). B CapraccoBom Mope (camble npo3padHble Bojibl) AUCK CeKkn
BHJICH 10 ITYOHMHBI 66,5 M, B Tuxom okeane — 1o 59, B Muuiickom —
1o 50, B Menkux Mopsax — 10 5-15 m. [Ipo3pauyHocTh pek He mpeBbIIa-
et 1-1,5 M, a B cpenHeasnarckux pekax Amymapbe u Ceipmapbe—He-
CKOJIKUX CaHTUMETPoB. OTCIO[1a ¥ IPpaHULIbI 30H (POTOCHHTE3A CUIIBHO
KOJICOTIOTCS B pa3HBIX BooeMax. B caMbIx 4ncThIX Bomax 30Ha (oto-
CUHTE3a, WK dy(oTrdeckast 30Ha, JOCTUraeT ryOrHbI He cBbiiie 200
M, cymepeuHast (nucdoruueckas) npoctupaercs 10 1000-1500 m, a rimy6-
Ke, B apOTHYECKYIO 30HY COJTHEUHBIH CBET COBCEM HE MPOHUKAET.
CBeTORBOI1 JIeHb B BOJIC 3HAUMTEIIBHO KOpoue (0COOCHHO B ITy0o0-
KHX CJI05X), 4eM Ha cymie. KonndecTBo cBeTa B BEpXHHX CIIOSX BOJO-
€MOB MEHSETCS B 3aBUCUMOCTH OT IIMPOTHI MECTHOCTU M OT BPEMEHHU
rona. Tak, JTMHHBIE TOJISIPHBIC HOYM CHJIBHO OTPaHHMYUBAIOT BPEMs,
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NpUTOTHOE sl (POTOCHHTE3a B apKTHUECKUX M MPUAHTAPKTUIECKUX
OacceiHax, a JIeIOBBIN MOKPOB 3aTPyAHAET JOCTYIl CBETa 3MMOH BO
BCE 3aMEP3al0IINe BOJOEMBI.

5.6. CoJeBoii pexxum

B ’13HU BOAHBIX OPraHU3MOB BaXKHYIO POJIb UTPAET COJIEHOCTh
BOJIbI HJTU COJIEBOH PeKUM. XMMHUECKHH COCTaB BOJ (hOpMUPYETCS
0/] BIIUSIHUEM €CTECTBEHHO-UCTOPUUECKUX U T€0JIOTHYECKUX YCII0-
BUH, a TaKkKe MPHU aHTPOINOTEHHOM Bo3zeicTBun. ConepikaHne XH-
MUYECKUX COCAMHECHUH (COJIeH) B BOJIE OMPEICIIIET €€ COJICHOCTh U
BBIPA)XKAETCSA B TpaMMax Ha JUTp uiu B npomune (°/ ). Ilo obmei
MUHEpATU3alli1 BOIAbl MOXKHO Pa3/Ie]IMTh Ha MPECHBIC C COACPIKAHM-
em coniei 1o 1 /1, comonoBarsie (1-25 r/i1), MOPCKOH COJIEHOCTH
(26-50 1/n) u paccomnsl (6onee 50 r/m). Haubonee BaxXHBIMHU U3 pa-
CTBOPEHHBIX BEIIECTB B BOJIE SIBJISIIOTCSI KAPOOHATHI, CyIb(haThI ¥ XJI0-
punsbt (tabmn. 5.1).

Ta6nuua 5.1 — CocTaB OCHOBHbIX CONnen B pa3nn4yHbiX BogoemMax
(no P. Naxo, 1975)

Bogoewmbl | Kap6oHaTbl | Cynbdarthl | Xnopugpl | ConeHocTb, r/n
[pecHble BOAObI 79,90 13,20 6,90 —
OTKpbITbIA OKeaH 0,40 10,80 88,80 35,00
YepHoe mope 1,59 9,69 80,71 19,00
Kacnuickoe mope 1,24 30,50 63,36 12,86
Apanbckoe mope 0,93 38,71 58,59 11,28

Cpenu npecHbIX BOJ MHOTO MOYTH YHCTHIX, HO MHOTO U TaKuX,
KoTophkle conepskar 10 0,5 r pacTBOpeHHbIX BellecTB Ha JuTp. Karuo-
HBI 110 UX COACPIKAHUIO B MPECHOM BOJIE PACIIONATAOTCS CIEAYIOLTUM
oOpazom: kanbimidi — 64%, maranii — 17%, varpuit — 16%, kanuit
— 3%. D10 cpenHre 3HAUYCHUS, a B K&KIOM KOHKPETHOM CITy4dae BO3-
MOJKHBI KOJIeOaHMs, MHOT/Ia 3HAUUTEIIbHBIC.

BakHbIM 371€MEHTOM B MPECHBIX BOAAX SIBISETCS COJAEPIKAHME
KanbIusl. KaabIuii MOXKET BBICTYIIATh B POJIM OTPAHMYUBAIONIETO (aK-
Topa. Paznuuaior Bombl «MsTKHE», OeTHbIE KaiblueM (MeHee 9 Mr Ha
1 IUTp), U BOABI «XKECTKUE, COIEPIKAHNE €T0 B OOJIBIIIOM KOJTMUYECTBE
(6onee 25 Mr Ha JHTD).

B Mopckoii Bojie cpeHee cojiepkaHie PaCTBOPEHHBIX COJIEH CO-
CTaBIseT 35 1/71, B OKpaMHHBIX MOPSIX 3HAYMTEIHHO HIKE. B Mopckoit
BOJIe OOHapYKeHbl HOHBI 13 MeTanmonnoB u He MmeHee 40 MeTaIoB.
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[To cTrenenu 3HaUMMOCTH TIEPBOE MECTO 3aHUMAET MOBAPEHHAs COJIb,
3aTeM XJIOPUCTBIN Oapuii, CEpHOKHUCIIBIA MArHUHA U XJIOPUCTBIA KaJIH.

BonbmmHCTBO BOMHBIX oOuTarenei notikuiocmomuyrsl. OcMOTHYEC-
KO€ JIaBJIEHHE B MX TEJIE€ 3aBUCUT OT COJICHOCTH OKpY)KaIOIIEH Cpesibl.
IIpecHOBOIHBIE )KUBOTHBIE M PACTEHHSI OOUTAIOT B CPEJIE, TIIe KOHIIEHT-
paLysl paCTBOPEHHBIX BEIIECTB HUKE, YEM B JKUAKOCTSAX TeJa U TKaHEH.
W3-3a pa3HuLbl B OCMOTHYECKOM JIaBIICHUH BHE U BHYTPH Tella B Opra-
HHU3M MOCTOSHHO ITPOHUKAET BOJIA, BCIIEICTBUE YEro I'MAPOOHOHTHI TIpe-
CHBIX BOJI BBIHY’KJIEHBI MHTEHCHBHO YZAJISITh €€. Y HUX XOPOIIIO BhIpayKe-
HBI [IPOLIECCHI OCMOPETYIISILIMK. Y TPOCTEHIINX 3TO JOCTUraeTcst pabo-
TOH BBIIETUTENbHBIX BaKyOJIeH, y MHOTOKJIETOUHBIX—Y/IAJIEHUEM BOJIbI
4epe3 BBIICIUTENIbHYI0 cucTeMy. Hexotopble nndy3opun kaxsie 2-2,5
MHHYTBI BBIICJISIFOT KOJIMYECTBO BOJIbI, PaBHOE 00bEMY Telia.

C TOBBIIIICHUEM COJICHOCTH paboTa BaKyoJleH 3aMeIseTcs, a MpH
KOHLIeHTpaimu coneit 17,5% nepecraer paborarh, Tak Kak pa3HUIA OC-
MOTHYECKOTO JAABJIEHNS MEX Ty KIIETKAMH W BHEIIHEN CPEION MCUE3aeT.

KoHuenTpanus conell B )KUAKOCTIX Tela U TKaHEH MHOTMX MOpC-
KHX OpPraHu3MOB M30TOHWYHA KOHLEHTPALMM PAcTBOPEHHBIX COJIEH B
OKpYy:Karoliel Bozie. B cBs3M ¢ 3TUM OCMOpErysTopHble (pyHKLIUH Y
HUX Pa3BHUTHI ciadee, YeM y MPeCHOBOAHBIX. OCMOpPETyYISIHS SIBISETCS
OIHOM M3 MPUYMH TOTO, YTO MHOTUE MOPCKUE PACTEHHS U JKUBOTHBIE HE
CYMEJIH 3aCEJIUTh MPECHBIE BOIOEMbl U OKA3aJIMUCh TUITMYHBIMU MOpPC-
KMMH JKUTEIISIMH, TakKe, Kak Kuineuno-nojoctHele (Coelenterata), ur-
nokoxkue (Echinodermata), ryoku (Spongia), o6onounuku (Tunicata),
noroHogopsl (Pogonophora). C apyroii cTopoHbI, B MOPSIX U OKeaHax
MPaKTHYECKH HE OOUTAI0T HACEKOMBIE, TOrNa KaK MPeCHOBOHbIE Oac-
CEeHBI OOMIIBHO WMU 3acEIeHbl. TUITMYHO MOPCKHE W THITMYHO Ipe-
CHOBOJIHBIE OPraHU3Mbl HE MIEPEHOCAT 3HAYUTEIbHBIX U3MEHEHUH co-
JIEHOCTH U SIBIISIIOTCS CIMEHO2ANUHHBIMU. DEPUSATUHHBIX OPTAHU3MOB, B
YAaCTHOCTH JKUBOTHBIX, MPECHOBOAHOIO U MOPCKOTO MPOUCXOKIEHUS
He Tak MHOTO. OHU BCTPEYarOTCs, HEPEAKO B OOBIINX KOIUYECTBAX, B
COJIOHOBAaThIX BOJAX. JTO Takue, Kak Jjeil (Abramis brama), nmpecHo-
BOJIHBIN cynak (Stizostedion lucioperca), myka (Ezox lucios), u3 mopc-
KHX — ceMencTBo kedaneBbix (Mugilidae).

OOuTaHue pacTeHH B BOIHOW Cpelie, MOMUMO MEPEUUCICHHBIX
BBIIIIE 0COOEHHOCTEH, HAKIIABIBAET OTIIEYATOK U HA APYTHE CTOPOHBI
KU3HEACITEIbHOCTH, OCOOCHHO Ha BOJHBIM peXUM y pacTeHUi, B
MPSIMOM CMBICIIE OKPYKEHHBIX BOJIOM. Y TaKUX pPaCTEHUI TpaHCIIUpPA-
MM HET, a CJIEeJJ0BaTEIbHO, U HET «BEPXHErO JABUraTessh, MOAIEPKHU-
BAIOLLET0 TOK BOZBI B pacTeHUU. M BMecTe ¢ TeM TOK, JOCTaBIS IO
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K TKaHSM TIHTaTeJIbHBIE BEMIECTBA, CYIIECTBYET (IIpaBaa, 3HAYUTEb-
HO OoJ1ee ci1adblif, YeM Y CyXOITyTHBIX PACTEHHIA) C ICHO BHIPYKEHHOU
CYTOYHOM MEPUOTUIHOCTHIO: JTHEM OOJIBIIIE, HOYBIO OTCYTCTBYET. AK-
THUBHAsl POJIb B €r0 MOAJEPIKAaHUU NPUHAIICKUT KOPHEBOMY JlaBlie-
HUIO (Y MIPUKPETICHHBIX BUJIOB) U JESITEIHHOCTH CIIEIUAIBHBIX KJe-
TOK, BBIJICITISIFOIMX BOAY, — BOJSIHBIX YCTBUI[ WU THAATOL.

B npecHbIX Bogax pacrnpocTpaHeHbl pacTeHUs], YKPEIUICHHbIE Ha
nHe Bomoema. YacTto ux orocuHTEeTHUYECKAs IOBEPXHOCTH pacroia-
raercsi Hajl Bogou. K HUM oTHOCSTCS Kamblu (Scirpus), KyBIIMHKA
(Nymphaea), kyosimku (Nyphar), porosst (Typha), ctpemonuct
(Sagittaria). Y npyrux (pOTOCHHTE3UPYIOLINE OpraHbl MOTPYKEHbI B
Boxy. Oto paectsl (Potamogeton), ypyts (Myriophyllum), smones
(Elodea). OtnenpHble BUJIBI BBICUIMX PACTEHUM MPECHBIX BOJ JIMIIE-
HBI KOpPHEH M CBOOOJHO IJIaBAIOT WJIM 0OpAcTaroT TMOJBOAHBIE MPE-
METBbI, BOAOPOCIH, KOTOPbIE MPUKPEILIEHBI K TPYHTY (pHc. 5.32).

PucyHok 5.32 — Tunbl BoAHbIX pacTeHum

5.7. T'a30BbIil pexxuM

OCHOBHBIMU razaMy B BOJHOM Cpeie sSIBISIIOTCSL KUCIOPOA U yIJie-
KUCIbIH ra3. [[pyrue raspl, Takue, Kak C€poOBOJOPOA WM METaH, UMe-
I0T BTOPOCTENIEHHOE 3HAYCHUE.

Kucnopoo nnst BOTHOW cpelibl — BXKHEHUIIMM IKOJTOTUUECKUN
(aktop. OH mocTynaeT B BOAY U3 BO3/LyXa U BBIACTSETCA PAaCTCHUSIMHU
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npu gotocuntese. Koapdunuent nuddysuu kuciopoaa B Boae npu-
MepHO B 320 ThIC. pa3 HUKE, YEM B BO3/IyXe, a 00IIIee ero coJepKaHue
B BEPXHHX CJIOSIX BOZABI COCTaBisieT 6—8 mu/n win B 21 pa3 Huke,
gyeM B atmocepe. CopeprkaHue KUCI0poaa B BOJIE 00paTHO MPOIop-
HOHaJIbHO TeMiepaType. C MOBBILIEHHEM TEMIIEPATypbl U COJEHOC-
TH BOJIbI KOHIIGHTPALIMS B HEH KMCI0pO/ia MoHMXKaeTcs. B crnosx, cub-
HO 3aCeJICHHBIX )KUBOTHBIMU M OAKTEPHUSIMH, MOXKET CO3aBaThCs Je-
(buMT KUCI0poa u3-3a yCUICHHOro ero norpednenus. Tak, B Mupo-
BOM OKeaHe Ooratble sku3HbI0 rTyouHs! ot 50 1o 1000 M xapakrepu-
3YIOTCSl pE3KUM yXyaAueHueM aspaunu. OHa B 7-10 pa3 Huxe, 4eM B
MIOBEPXHOCTHBIX BOJaX, HaceNeHHBIX (puTormIankToHoM. OKOIIo 1Ha
BOZIOEMOB YCJIOBHUSI MOTYT ObITh OJM3KUMH K aHA3POOHBIM.

[Tpu 3acToliHOM pexuMe B HEOOIBITNX BOJOEMaX BO/IAa TAKKE Pe3-
KO 00eAHsAeTCs KUCAOPOIOoM. Jle(pHLUT ero MoXKeT BOZHUKHYTh U 3H-
Mo# o710 Jb1oM. [Ipu koHUeHTpau kucaopoaa ke 0,3-3,5 mu/n
KHU3Hb a9p000B B Bojie HEBO3MOKHA. CozieprkaHue KUCI0pOAa B BOJIE
OKa3bIBACTCS JINMUTUPYIONTUM (hakTopom (Tad. 5.2).

Tabnuua 5.2 — MoTpe6GHOCTL B KMCNopoae y pa3NnyHbIX BUAOB
NpPecHOBOAHLIX PbI6

MoTpebHocTb B kMcnopoae,
(CM3/J'I) Buabl pbi6
7—11 Buabl pbi6 xonoaHbix 1 ObICTPLIX BOA: dopenb

(Salmio frutta), ronbaH (Phoxinus phoxinus),
nogkameHwmk (Cottus gobio)

5—6 Xapuyc (Thymallus thymallus), neckapb
06bIkHOBeHHBI (Gobio gobio), ronasnb
(Zeuciscus cephalus), Hanum (Lota lota)

4 Mnotea (Rutilus rutilus), epw (Acerina cerina)
0,5 Jlnnb (Tinea tinea)

Cpemu BomHBIX oOuTarTesieil 3HaYMTeNTbHO KOJTMIECTBO BHIIOB, CIIOCO0-
HBIX MEPEHOCUTH IIMPOKHE KoeOaHusl CollepskaHusl KUCIopona B BOJE,
BILIOTH JIO TIOYTH TIOJTHOTO €10 OTCYTCTBHUS, — TaK HA3bIBAEMBIC 98DUOKCU-
ouonmol. K HUM oTHOCsITCS ipecHOBOHbIe omroxeTh (Tubifex tubifex),
OproxoHorre Moyumock (Viviparus viviparus). OueHs ciiaboe HachIIeHHE
BOJIbI KHCJIOPOZIOM U3 PbIO MOT'YT BBIZIEPKUBATh Ca3aH, JIMHb, Kapack.

OnHako LeNbIi P BUIOB SBISETCS CMEHOKCUOUOHMHBIMU, T. €.
MOTYT CYILLIECTBOBATh TOJIBKO MPH AOCTATOYHO BHICOKOM HACBILIEHUH
BOZIbI KHCIIOPOAOM, HApUMeEp, paaykHast (hopenb, KyMxKa, TOJbsIH U
Ip. MHorue BUBI )KMBBIX OpPraHU3MOB CIIOCOOHBI IPH HEJOCTATKE
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KHCJIOPO/Ia BIA/IaTh B HEAKTHBHOE COCTOSIHUE, TAK HA3bIBAEMBIN GHOK-
cubuo3, 1 TaKUM 00pa30M MepeKUBATh HEOIATONPUATHBINA NEPUO.
JlpIxanue THIpOOMOHTOB OCYIIECTBISIETCS KaK depe3 MOBEPXHOCTh
Tesa, TaK U Yepe3 CrelraIn3upoBaHHbIe OpraHbl — *aOpbl, JETKUE, Tpa-
xer. Hepenko MOKpOBBI Tea MOTYT CITY>KUTh JIOTIOJTHUTETbHBIM OPraHOM
JbIXaHHS. Y OTIEbHBIX BUJIOB BCTpEYaeTCs KOMOMHMPOBAHUE BOITHOTO U
BO3/IYIIHOTO JIBIXaHUS, HAIPUMED, JBOSKOIbIIIANINE PHIObI, chdoHOPO-
PblL, IMCKO(aHTBI, MHOTHE JIETOYHBIE MOJUTFOCKH, pakooOpa3Hble Gammarus
lacustris 1 ap. BTopr4IHOBOIHBIE KUBOTHBIE COXPAHSIOT OOBIMHO aTMOC-
(bepHBIIl THIT IBIXaHUSI, KaK SHEPreTUIeCKH 00siee BBITOIHBIN, U TIO9TOMY
HY’KJAI0TCs B KOHTaKTaX ¢ BO3MYIIHOM cpenoi. K HUM oTHocsITCst acTo-
HOTHE, KNTOOOpa3HbIe, BOISTHBIE KYKH, TMYMHKH KOMapoB U T. .
Venexucnouii 2as. B BonqHOM cpefie )KUBbIE OPraHU3Mbl KPOME HEJO-
CTaTKa CBETa, KNCIIOPO/a MOTYT UCIIBITBHIBATH HEJIOCTATOK IOCTYITHOM YT-
JIEKUCIIOTBI, HAIIPUMEp, pacTeHus Ui (POTOCHHTE3a. YIIIEKHCIIOTa I10-
CTyTaeT B BOAY B pe3y/bTaTe PAaCTBOPEHHS YITIEKUCIIOTO Ta3a, Coaepika-
IIErocsi B BO3AYyXE, IbIXaHUs BOAHBIX OPraHU3MOB, Pa3JI0KEHHUs OpraHu-
YECKHMX OCTATKOB M BBICBOOOXKIeHHS U3 KapOoHatoB. CojiepykaHue yrie-
KHUCJIOTO Ta3a B Bozie Komneomercs B npezaenax 0,2-0,5 /i wm B 700 pa3
Oonbiie, yem B armochepe. CO, pa-
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PucyHok 5.33 — YBenuyeHue
c¢phoToCHHTE3a BOAHBLIX
pacTeHUn ¢ NOBbILEeHUEM
KoHueHTpauum CO, B BOgE
(no A. A. NMoTtanoBy, 1956)

1 — Potamogeton pectinatus, 2 —
Myriophullum vertieillatum, 3 —
P. perfoliatus, 4 — P. lucens, 5 —
Cladophora sp., 6 — Utricularia

vulgaris
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CTBOPSIETCS B BOZIE B 35 pa3 Jyullle Kuc-
nopona. Mopckasi Bozia sIBIISI€TCI IJ1aB-
HBIM PE3EPBYapPOM YIVIEKHCIIOTO Ta3a,
Tak Kak conepxut ot 40 10 50 cm’ raza
Ha JIUTP B CBOOOJIHOM MM CBSI3aHHOMN
thopme, uto B 150 pa3 npeBbliaet ero
KOHIIGHTpAIIHIO B aTMocdepe.

Yrnekucnelil ra3, conepKamimii-
cd B BOJE€, IPUHUMAET y4yacTHE B
(OpMHUpPOBaHUU H3BECTKOBBIX CKe-
JIETHBIX 00pa30BaHuil OECIIO3BOHOY-
HBIX )KMBOTHBIX U 0OecrieunBaet ¢o-
TOCUHTE3 BOJHBIX pacTeHui. [Ipu
MHTEHCUBHOM (OTOCHHTE3€ pacre-
HUI UIET yCUJIEHHOE MOoTpediieHue
yraekucaoro rasza (0,2-0,3 mu/in B
4ac), 4TO MPUBOJUT K ee JeUInTY.
Ha ysenunuenue conepxanus CO, B
BOJIE TMJIPOGUTHI pEarupyroT, MOBbI-
miast porocunTes (puc. 5.33).



HononuurenbubiM uctounukom CO, s (hoToCHHTE3a BOIHBIX
pacTeHul ABNsSETCS TaKKe YIVIEKUCI0Ta, KOTOPast BBIIEISETCS MPH pa3-
JIO)KEHUU JIBYYITIEKUCIIBIX COJIEH U UX MEPEXOJE B YIVIEKUCIIbIE:

Ca(HCO,),~CaCO, + CO, + H,0

MarnopacTBoprMbIe KapOOHATBI, KOTOPBIE ITPH STOM 00pasyroTcs, Oce-
JIat0T Ha MOBEPXHOCTb JIUCTHEB B BUJIE U3BECTKOBOIO HAJIETa UM KOPOU-
KM, XOPOIIIO 3aMETHOW TP 00CHIXaHWH MHOTHX BOIHBIX PACTECHHUH.

5.7. KonuenTpanusi BOAOPOAHBIX HOHOB

Konuentpanust Bogopoansix noHoB (pH) Hepenko cka3biBaeTcs
Ha paclpeesIeHUH BOJHbIX OpraHu3MoB. [IpecHoBoOIHBIE OacCceiHbI ¢
pH 3,7— 4,7 cuuratorca xucabiMu, 6,95-7,3 HelitpansHbiMu, ¢ pH
oonee 7,8 — mienoyHbIMU. B mpecHbIX Bomoemax pH MCTIBITHIBAaET
3HauMTeNbHbIE KoJeOaHus, HEPEIKO B TeueHre cyTok. Mopckas Boza
Oosee menoyHast, M pH ee MeHbIIe H3MeHseTcs, 4eM npecHoi. C riy-
ounolt pH ymenbiaercs.

3nauenus pH, CBOWCTBEHHOE HEKOTOPBIM IPHUPOTHBIM BEIIECTBAM,
npuUBeNIeHbI B Ta0M. 5.3.

Tabnuua 5.3 — 3HayeHune pH, cBOMCTBEHHOE HEKOTOPLIM NPUPOAHBLIM

BelecTBam

PacTtBop pH
KenynouHsi cok 1,73
BuHHas kucnota 2,2
MypaBbuHas kucnota 2,3
[MnTbeBow yKcyc 3,1
Moua 5,3-6,0
Yncras Boga 7,0
KpoBb 7,32-7,35
Mopckasi Boga 8,3
Bypa 9,2
M3BecTkoBas Bofa (HacblWEeHHas) 12,3

W3 pacrenuit npu pH menwine 7,5 pactyt nonymnuk (Jsoetes),
exerojoBHUK (Sparganium). B menounoii cpene (pH= 7,7-8,8) pac-
NPOCTpPaHEHBI MHOTHE BUIIBI PAECTOB, dJozes, mpu pH=8,4-9 cuipHO-
ro pa3sutusa aocturaet Typha angustifolia. Kucneie Boabl Topdsiau-
KOB CITIOCOOCTBYIOT Pa3BUTHIO C(arHOBBIX MXOB.

BonbimmHcTBO MpecHOBOAHBIX phIO BhiAepkuBaeT pH ot 5 10 9
(puc. 5.34). Ecnu pH menbe 5, HaOmonaeTcss MaccoBasi THOEIb PhIO,
a Beile 10 — moru6arot Bce puIObI U Apyrue )KUBOTHBIE.
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pH 75 7,0 6,5 6,0 55 50 4,5 4,0 35

| TBHYT pakoobpasHble, yNUTKN, MONIIOCKU U T.4.

M6HYT Nnocock, dhopens, NnoTea

TMOHYT BOCNPUMMYMBbBIE K KUCTIOTHOMY
3arpA3HEHUIO HaCeKoMble,
¢hUTO- 1 300MNAHKTOH

MBHYT cur, xapuyc

TMOHYT OKyHb U Liyka

TMBHYT yropb u ronew

BbbkuBaloT PE3UCTEHTHbIE K KUCITOTHOMY
3arps3HEHUI0 HACEKOMbIE, HEKOTOPble
BUAbI OUTO- U 300NMNaAHKTOHA

HeraTuBHble nocneacTeusa

NPOSABNSAIOTCA NPU 3HAYEHUAX ‘(m/

b P BypHoe passuTtue Genoro mMxa
pH Huxe 6,

Bce “HopmanbHble” (hopMbl KU3HU
NpekpaLaloTca Npyu 3HaUeHUsAX
pH Huxe 5

PucyHok 5.34 — BnusiHme KMCNOTHOCTU MaTePUKOBBLIX BOA4 HAa BbDKMU-
BaHue opraHuamoB (no I. B. BoutkeBu4, B. A. BpoHckomy, 1989)

B 03epax ¢ K1C0i cpeiol 4acTo BCTPEUAOTCS JIMIUHKHN JBYKPBLIBIX
u3 pora Chaoborus, a B KUCIIBIX Boziax 0OJIOT pacipOCTpaHEHbl PAKOBHUH-
Hble KopHeHOXKKH (Testaceae), OTCYTCTBYFOT TIaCTHHYATOXKAOEPHBIE MOJI-
Trocky 13 pofa 6e33yook (Unio), peiko BCTpevaroTest Apyrre MOJLTFOCKH.
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5.8. Dkonornueckasi NJIACTUYHOCTh OpraHu3mMoB BOJHOM Cpeabl

Bona sBnsercs crabuiibHON cpenoi U abuotnueckue (hakTopbl
NpeTEPIIeBAIOT CPABHUTENBHO HE3HAYUTENbHBIE Konebanus. [loaTo-
MY BOJIHBIE OpPTaHW3MbI 00J1a/1at0T IO CPABHEHUIO C HA3€MHBIMU MEHb-
nieil HKOJIOrMYeCcKON TUIacTUUHOCThIO. [IpecHOBOIHbBIE pacTeHus U
KHMBOTHbIE OoJiee MIACTUYHBI, YEM MOPCKHME, TaK KaK MpecHas Boja
KaK cpena >Ku3Hu Oosiee m3aMeHunBa. OLEHUBAIOT LIMPOTY SKOJIOTH-
YECKOH MITACTUIHOCTH TUAPOOMOHTOB HE TOJBHKO B IIEJIOM K KOMILIEK-
cy (GakTopoB (IBpU- ¥ CTECHOOMOHTHOCTD), HO ¥ TIO OTJIEIBHOCTH.

Taxk, ycTaHOBIIEHO, YTO MPUOPEKHBIE PACTEHUSI ¥ JKUBOTHBIE B OTITH-
yue OT oOuTareneld OTKPBITHIX 30H IVIaBHBIM 00pa3oM 3BPUTEPMHbIE U
3BPUTAIMHHbBIE OPraHU3MbI, BCJIEICTBUE TOTO, YTO TEMIIEPATypHBIE yC-
JIOBMS M COJIEBOM PEKUM BOIM3M Oepera JOBOJIBHO W3MEHUMBBI — IIPO-
IPEBAEMOCTh COJTHLIEM M OTHOCHTENIbHO MHTEHCUBHOE OXJIAXKJICHUE, OIl-
pECHEHHUE PUTOKOM BOJIbI U3 PYUbEB U PEK, B YACTHOCTH, B MIEPUOJT JI0K-
Jei, U T. 1. B kauecTBe nprMepa MOKHO MPUBECTH JIOTOC, KOTOPBIM OTHO-
CHUTCSI K TUIMYHBIM CTEHOTEPMHBIM BUJIaM, ITPOU3PACTAET TOJIBKO B MEJ-
KUX, XOPOILO MPOrpeBaeMbIX Bojoemax. OOuTarenn moBEPXHOCTHBIX
CIIOEB 10 CPAaBHEHHUIO C TITyOOKOBOHBIMU (POpMaMM 110 YKa3aHHBIM TIPH-
YUHaM OKa3bIBAIOTCsl 00JIee IBPUTEPMHBIMU U SBPUTATUHHBIMU.

DKOJIOTUYECKas MIACTUYHOCTD SIBISETCS BAKHBIM PETYISTOPOM
paccenieHusi opraHu3MoB. Jloka3aHo, 4TO THUAPOOMOHTHI C BBICOKOM
3KOJIOTMYECKOH MITACTUYHOCTBIO PACIIPOCTPAHEHBI ITUPOKO, HAIPUMED,
anozest. [IpoTUBONONOKHBIH ke mpuMep — padok apremus (Artemia
solina), >KUByIUi B HEOOJBIINX BOJAOEMAaxX ¢ OYEHb COJICHOM BOJIOH,
SIBJISIETCS. TUIIMYHBIM CTEHOTAJIMHHBIM MPEICTABUTENEM C Y3KOH KO-
JIOTMYECKON TIIacTUYHOCTHIO. [10 OTHOIIEHMIO ke K ApyruM (hakTo-
pam oH 00JIaZiaeT 3HAUUTEIbHOM TUNIACTUYHOCTBIO U B COJIEHBIX BOJIO-
eMax BCTpedaeTcs JI0BOJBHO YacTo.

DKoJIOryecKas IacCTHYHOCTh 3aBUCHUT OT BO3pacTa U (pasbl paz-
BUTHS opranu3Ma. Hampumep, Mopckoil OpIOXOHOTHH MOJUIIOCK
Littorina Bo B3pOCJIOM COCTOSIHUM TIPY OTJIMBAX €KEIHEBHO JTUTENb-
HOE BpeMsi 00XomuTCst 63 BOAIbI, U B TO K€ BPEMsI €ro JMYMHKH BEAYT
TUTAHKTOHHBIA 00pa3 )KU3HU U HE TIEPEHOCAT BHICHIXaHMS.

5.9. Oco0enHocTH aganTanuu pacTeHU K BOJAHOI cpeje

BOI[HBIe paCcTC€HusA UMCIOT 3HAYUTECIIBHBIC OTIIMYHA OT HAa3€MHBIX
PACTUTCIIBHBIX OPraHU3MOB. TaK, CITOCOOHOCTH BOJHBIX paCTCHI/Iﬁ 110~
TJI0IIAaTh BJjIary 1 MUHCPAJIbHBIC COJIM HENOCPEACTBEHHO M3 OKPYXKaro-
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el cpeibl OTpaykaeTcs Ha UX MOP(HOJIOTHUECKON B (PU3UOJIOTHUYECKOM
OpraHuM3aly. XapakTepHbIM /sl BOAHBIX PACTEHUH sBIsieTcs ciaboe
pa3BHUTHE MPOBOJAIICH TKAHW W KOPHEBOW cucTeMbl. KopHeBas cucte-
Ma CJTy’KHT, [FTaBHBIM 00pa3oM, JUls MPUKPEIIEHNs K OABOJHOMY CYO-
CTpary ¥ He BBIMOIHAET (PyHKIIMH MUHEPATLHOTO MMMTAHUS ¥ BOIOCHA0-
JKEHUS, KaK Y Ha3eMHBIX pacTeHui. MuHepaabHOEe MUTaHUE BOJHBIX
PaCTEeHU OCYIIECTBISETCS BCEH MOBEPXHOCTHIO UX Tela.

3HauMTeNbHas ITIOTHOCTB BOJIbI 1AET BO3MOXKHOCTh PACTEHUSIM O0H-
TaTh BO BCEH ee Tole. Y HU3LIUX PACTeHUH, 3aCeSIOIMX Pa3IuuHbIe
CJIOM ¥ BEAYIIUX TUIABAIOIINI 00pa3 )KU3HH, [T STOTO UMEIOTCS CIie-
MaJIbHbIE MPUAATKH, KOTOPbIE YBEIMYMBAIOT UX IJIABYy4YECTh U TO3BO-
JSIFOT UM YACP)KUBATHCS BO B3BEIIEHHOM COCTOSIHUH. BhIcime ruapo-
(uTHI UMEIOT €1a00 Pa3BUTYIO MEXaHMYECKYIO TKaHb. Kak yxe orme-
YaJioCh BHIIIE, B UX JIUCTBSIX, CTEOMSIX, KOPHSIX PACIoiararoTcs BO3Iy-
XOHOCHBIE MEXKKIIETOUHbIE MIOJIOCTH, YBEIUYHUBAIOIIME JIETKOCTh U I1J1a-
BYYECTh B3BEUICHHBIX B BOJIC ¥ TUIABAIOIINX HA TIOBEPXHOCTH OPTaHOB,
YTO TaKXe COCOOCTBYET OMBIBAHHIO BHYTPEHHHUX KJIETOK BOJOH € pa-
CTBOPEHHBIMH B HEW CONSIMU 1 TazaMu. [ mapoduThl oTIyaroTest 6071b-
IO NMOBEPXHOCTHIO JIUCTHEB MPHU Ma-
aoM obmemM o0beMe pacTeHHs, YTO
o0ecrieunBaeT UM MHTEHCUBHBIN Ia3o-
0OMEH IpU HEI0CTAaTKE paCTBOPEHHOTO
B BOJIC KMCIIOPOJIA M IPYTHX Ta30B.

VY psiga BOOHBIX OPraHU3MOB pas-
BUTA Pa3HOJIHMCTHOCTh, UITH 2emepou-
qua. Tak, y caneBunuu (Salvinia) Ha-
CTOSIIIMX KOPHEH HET, X (PyHKIMU BbI-
HOJHAIOT JHUCThs. IlorpyxkeHHble B
BOJIY JIUCThSI 00€CTIEUNBAIOT MUHEPAITb-
HOE MMTaHue, a IJIaBaloLKe — OpraHu-
yeckoe. Y OCHOBaHMs MOABOJHBIX JIUC-
THEB pacrojiararoTcs Mmyykamu no 3-8
IIAPOBU/IHBIX CIIOPOKAPIIHSL, CITy Kalllke
JUIst pasMHO>KeHus (puc. 5.35).

Pacrenus BonsiHOrO opexa (UniimmMa)
UMEIOT PO3ETKY POMOMYECKUX, KOXKHC-
THIX IJTABAIOIMX JIUCTbEB. CTeOenb TOH-
KWW, JUTMHHBINA, BETBUCTHIN (puc. 5.36).
[TorpyxeHHbIe JTUCTbsI PACIOIOKEHbI
CYNPOTHBHO, JIMHEWHBIE U PAHO OMajia-

PucyHok 5.35 — CanbBu-
HUA NnaBarolas
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forme. [Ipr nx ocCHOBaHUM pa3BUBAIOT-
Csl BOJIOCOBU/IHBIE 3€JI€HbIE MPUAATOU-
HbIE KOPHH, BBITIONHSIONIAE (DYHKITIH
KOpHel 1 TucTheB. Menkue Oenbie ca-
MOOTIBUIIEMbIE HA KOPOTKUX BOMIIOYU-
HBIX [IBETOHO)KKAX pacIojIOKEeHbI B a-
3yXax IJIaBaloIUX JUCThEeB. [1moasl
(2 -2,5 cm B oniepeunurke) Oypbie U po-
raTble OCEHBIO TMOTPYXKAIOTCS HA JHO,
e U IPOPacTar0T BECHOM.

BaxxHolt 0coOOEHHOCTHIO ajamnTa-
UM PaCTeHUH K OOMTAHHIO B BOAHOM
cpeznie SIBISIETCS U TO, YTO JIMCThsI, MO-
IPy’KEHHBIE B BOILY, KaK ITPABUJIO, OUYSHb
ToHKHe. YacTo XJ10poduit B HUX pac-
TMOJIATaeTCs B KJIETKAX AUICPMHICA, YTO
CMOCOOCTBYET YCUIEHUIO MHTEHCUBHO-
ctu (poTocuHTE3a IMPHU C1a0OM OCBEIIIe-
oK. Takue aHatomo-Mopdonornyec-
Kue 0COOEHHOCTH HaubOoJIee YETKO BbI-
paxeHsl y BoasiHbiX MX0B (Riccia,
Fontinalis), Bamnucuepun (Vallisneria
spiralis), paectoB (Potamageton).

3a1UTOoM OT BHIMBIBAHHS WJIM BBIILEIaYMBAaHUsI MUHEPAJIBHBIX CO-
JIeii U3 KJIETOK BOTHBIX PACTEHUH SBISETCS BBIICICHUE CTIEUATbHBI-
MU KJIETKaMH CJIM3U U 00pa3oBaHKe SHI0AEPMbI U3 00JIe€ TOJICTOCTEH-
HBIX KJIETOK B BHJIE KOJIBIIA.

OTHOCHUTENBHO HU3KAs TEMIIEpPaTypa BOAHOM cpelibl 00YyCIOBIMBAET
OTMHpPaHHE BETETHPYIOIINX YacTel y MOrPYKEHHBIX B BOLY PAacCTEHHI
nocsie 00pa3oBaHUsl 3UMHUX MOYEK M 3aMEHY JIETHUX TOHKHMX HEXHBIX
JMCTHEB O0JIee KECTKMMH U KOPOTKMMH 3UMHUMU. Hu3kast Temmeparypa
BOJIbI OTPULIATENILHO CKA3bIBAETCS HA TEHEPATHBHBIX OPraHaX BOJHBIX pa-
CTEHHH, a BbICOKas €€ TJIOTHOCTb 3aTPYIHSET MEePEHOC NbUIbLILL B cBs3n
C 9THM BOJIHBIE PACTEHHSI THTEHCUBHO Pa3MHOKAIOTCSI BETETaTUBHBIM ITy-
TeM. BOJIBIIMHCTBO MIaBalOLIMX HA TIOBEPXHOCTH M MOTPYKEHHBIX pac-
TEHUIA BEIHOCST IIBETOHOCHBIE CTEOJIN B BO3MYIIHYIO CPEIly U pa3MHOXKa-
I0TCs OJIOBBIM ITyTeM. [IblibLia, a Takske 0Opasyroluecs Mmiofbl U ceme-
Ha, PacrpOCTPAHSIOTCS IOBEPXHOCTHBIMH TEYEHUSMH. JTO SIBJICHHE HO-
CHUT Ha3BaHue cudpoxopuu. K rTHAPOXOPHBIM OTHOCSTCS HE TOJBKO BOA-
HbIE, a TaKKe MHOTHE MPUOPEKHBIE pacTeHus. X TIoabl UMEIOT BBICO-

PucyHok 5.36 — BoagsHon
opex (Ymnum) u nnog
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KYIO IUIaBy4eCTh, [UTMTEILHOE BPeMsl HAXOZSATCSI B BOZIE M HE TEPSIFOT MPH
3TOM BCXOXKeCTh. Harpumep, BoZI0ii epeHOCSTCS IIIO/IBI U CEMEHA CTpe-
nonucta (Sagittaria sagittofolia), cycaka (Butomus umbellatus), yactyxu
(Alisma plantago-aguatica), mioel MHOTHX 0cok (Carex), 3aKITFOUeHHbIE
B CBO€0OOpa3HbIe MEIIOYKH C BO3ILyXOM. TakuM >ke 006pazoMm paccenmics
copusik rymai (Sorgnum halepense) Brosb peku Baxin 1o kaHamam.

5.10. Oco0eHHOCTH aganTALUM JKUBOTHBIX K BOXHOM cpene

Y KUBOTHBIX, OOUTAIONINX B BOAHOM CpeJie, 0 CPABHEHHUIO C pa-
CTCHHUSIMH, aJalTHBHBIE 0COOCHHOCTH 0OJIee MHOTOOOpa3HbI, K HUM
OTHOCSTCS TaKue, KaK aHamomo-mopgonozuyeckue, nosedeH4eckue,
Quzuonocuueckue u Ipyrue.

PacrionoxeHue JpIXaTteaIbHOrO OTBEPCTHSI HA TEMEHHOM YacTH To-
JIOBBI TTO3BOJISIET JIENTb(MHY CIIeNIaTh BBIIOX U BIOX, HE 3aMEIUIsAs JIBH-
JKSHHSI, TTPOXOJIS 110 KacaTeIbHOH 0] TOBEPXHOCTHIO BOAIBI (puc. 5.37).

PucyHok 5.37 — OenbduH
lMpumeyarue: 1 — OenbchuH npubnuxaemcs K nosepxHocmu; 2 — 8bI0oX u 800x; 3
— OenbuH yxodum nod eody

JKuBoTHBIE, OOUTAOIIHE B TOJILE BOABI, 0011aI0T B IEPBYIO OYe-
pens mpUcrocoOIeHUsIMH, KOTOPbIE YBETMUUBAIOT UX TUIABY4YECTh U
MO3BOJISIIOT IPOTUBOCTOSITH JIBMIKEHHUIO BOJIBI, TeUeHHsIM. JlOHHBIE ke
OpraHu3Mbl BbIPA0ATHIBAIOT MPHUCIIOCOOIEHHS, KOTOPbIE MPENsTCTRY-
IOT TIOMHSATHIO MX B TOJIILY BOABI WM YMEHBIIAIOT IJIaByYeCTh, YTO
MIO3BOJISIET Y/IEPXKATHCS HA JIHE, BKIFOYast U OBICTPO TEKYILHE BOJIBI.

VY Menkux Gopm, )KUBYIIUX B TONIIE BOJBI, OTMEUACTCS PEAYKIUSI
ckeneTHbIX oOpa3oBanuid. Tak, y mpocteiimux (Radiolaria, Rhizopoda)
PaKOBUHBI 00JIaAI0T MOPUCTOCTHIO, KPEMHEBBIE UIIIBI CKEJIETa BHYT-

264



pu rosibie (puc. 5.8). YnenbHas riotHOCTH TpeOHeBHKOB (Ctenophora),
Mmeny3 (Scyphozoa) ymenbluaercs 61arofapsi HaJIMYUIO BOABI B TKa-
Hsx. CKoIUICHHE Karelek xupa B Teie (HouecBeTkn — Noctiluca, pa-
nuossipun —Radiolaria) cmocoOcTByeT yBeJIMUECHHIO TJIABYYECTH.
Kpymabie ckoruieHust skupa HaOMIOAAI0TCA y HEKOTOPBIX pakooOpas-
HeIX (Cladocera, Copepoda), pei® 1 KUTOOOpPa3HBIX. YAETBHYIO MJIOT-
HOCTb TeJla CHHKAIOT U TEM CAMbIM IMOBBIIIAIOT TUIABYYECTh IJIaBa-
TEJbHBIE MYy3bIpH, HATIOJHEHHBIE Ta30M, KOTOPbIE UMEIOT MHOTHE
pui0bL. Y cudonodop (Physalia, Velella) pa3Butsl MorHbie BO3IyX0-
HOCHBIE TIOJIOCTH.

JIng KUBOTHBIX, TACCUBHO IUIABAIOIIMX B TOJILIE BOJBI, Xapak-
TEPHO HE TOJHKO YMEHBIICHWE MACChl, HO U YBEIUYCHUE YIEIbHOU
MOBEPXHOCTH Tella. JTO CBS3aHO C TEM, YTO YeM OOJIbLIE BA3KOCTh
CpPeIIbl M BBIIIE yAETbHAs TOBEPXHOCTH TeJIa OpraHu3Ma, TEM OH MeJI-
JICHHEE TMOTPYKaeTcs B BOAY. Y JKMBOTHBIX YIUIOIIAETCS TEJO, Ha
HeM 00pa3yroTCsl MBI, BEIPOCTHI, MPUIATKH, HATPUMED, Y JKTyTH-
koBbeiX (Leptodiscus, Craspeditella), paguonspuii (Aulacantha,
Chalengeridae) u ap.

Bonbiast rpynma >KMBOTHBIX, OOMTAIOIIMX B MIPECHOM BOJE, MPH
MEPEABMKEHUN UCTIONB3YET MOBEPXHOCTHOE HATSKEHNE BOJBI (TIOBEP-
XHOCTHYIO TIEHKY ). [10 TOBEpXHOCTH BOJIBI CBOOOHO OETAIOT KIIOTIBI
Bonomepku (Gyronidae, Veliidae), xyku Beprsauku (Gerridae) u ap.
(puc.5.8, 5.38).

UIIeHHCTOHOTOE, KacatoIeecsi BOJIbl, OKOHYaHUEM CBOMX IPUIIATKOB, TI0-
KPBITHIX BOIOOTTAJKUBAFOIIIMMH BOJIOCKAMH, BBI3BIBALT JIE(DOPMALIHIO €€ TT0-
BEPXHOCTH ¢ 00pa30BaHMEM BOTHYTOro MeHHcKa (puc. 5.39). Korya mogbem-
Has cuna (F), HarpaBrieHHast BBEpX, OOJbIIEe MacChl JKUBOTHOTO, TIOCTIE/THEE
¥ OyZieT yJIiepyKuUBaThCsl Ha Bozie Onmaronapst MOBEPXHOCTHOMY HATSHKEHHIO.

Takum 00pa3oM, KH3Hb HA MOBEPXHOCTH BOJBI BO3MOXHA JIJIS
CPaBHMUTEIIBHO MEJIKUX KMBOTHBIX, TAK KaK Macca pacTeT MPONOpPLH-
OHAJbHO 00BEMY, a TIOBEPXHOCTHOE HATSDKEHHE YBEIMYMBAETCS, KaK
JUHEWHas BeIWYMHA.

AKTHBHOE IJ1aBaHHE Y ’KUBOTHBIX OCYILIECTBIISIETCS C TIOMOIIIBIO pec-
HUYEK, )K'YTUKOB, I3THOAHHS TeJIa, PEaKTHBHBIM CIIOCOOOM 32 CUET SHEp-
MU BbIOpackiBaeéMoM cTpyH Bojabl. Haubosblero coBepiieHcTBa peak-
THBHBIN CIIOCO0 MEpeIBIKEHHST JOCTHUT Y TOJIOBOHOTHX MOJUTFOCKOB. Tak,
HEKOTOpbIE KaJbMaphbl Pa3BUBAIOT CKOPOCTH MPU BBIOPACHIBAHUU BOJIBI
10 40-50 km/gac (puc. 5.40).

VY KpYIHBIX XMBOTHBIX HEPEIKO MMEIOTCS CIelHaTN3UpPOBAHHbIC
KOHEUHOCTH (TUIABHUKH, JIACTHI ), TEJIO UMEET 00TeKaeMyto popMy U T10-
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A,

Pi p,

Ps

P.l P; p
[

Lo”

M. bathyalis-

Munneurycope sp.{:

AV,

M. longiremis
Munneurycope sp. |l

PucyHok 5.38 — YeTblpe Buga myHHoncug
lMpumeyarue: Cnesa — wecmuHozaue 8udbl poda Munneurycope (Hoeble, He onu-
caHHble 8udbl); cnpasa — YemeepoHozue 8ulbi poda Munnopsis. A, — aHmeHHbI
(ycuku) 2-u napsl, P, -P, — nepeonolds! (xodunbHble U niasamesibHbie Hoau) 1-7-U
nap. Macwmab 35 mm.

; ----------- A b=F «cosa

PucyHok 5.39 — Tap3yc nepeaHen HOXku knona Velia, xxuByLiero Ha
noBepxHocTu BoAabl (M3 P. faxo, 1975)
lNosepxHocmb dechopmuposaHa yarnom a, 8 npedesiax om 90 do 180°, ymo coz0aem
nodvemHyto cuny F, HarnpasneHHyo egepx
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KPBITO CIU3BI0 (pHUC. 5.6), 4TO T0-
3BOJISIET 3TUM KUBOTHBIM pa3BU-
BaTh JJOCTaTOYHO BBICOKYIO CKO-
POCTh NEepe/IBUKEHUS, MTPEOJI0TIe-
Basi COMPOTHUBIICHUE BOJIBL.

Berpeuarores ppiObl, crioco6-
HBIE K MOJIETy. MeHbIle CeKyH/IbI
HaXOAATCS B BO3/LyX€ YKJIEHKa WU
TOJIaBJIb, OXOTSIIUECS 32 HU3KO JIe-
TSAIIAMU HaJ| pEKOH HACEKOMBIMH,
JI0JIbIIIE — TOJICTOJOOUK, Hamy-
TaHHBIW, HAIPUMEP, ITYMOM JIOMIOYHOTO MOTOpPA M BBICKAKWBAIOIIUN
U3 BOJIbI HA BBICOTY /10 2 MeTpoB. bosee niurenbHoe npedbiBaHUE HaJ
BOJIOM — PACIPOCTPaHEHHOE SBJICHUE Y PbIO B TEIIBIX BoAaX ATiIaH-
tudeckoro, Muauiickoro u Tuxoro okeanos (puc. 5.41).

OtH cpaBHUTENHHO HeOobimue (15-45 cM) peIOBI HE TONBKO Be-
JIMKOJIEMHbIE MJIOBLbI, HO U JIETYHbI. Pa30orHaBImmch B BOJE 10 CKOPO-
cti 60-65 KM B yac, OHM OTPBHIBAIOTCS OT HEE U, PACCTABUB B CTOPOHDI

Puc. 5.40 — Kanbmap

JIETYYAS PBIBA KJIMHOBPIOIIIKA

Puc. 5.41 — JleTty4yas pbi6ba u knuHobprowka

CBOMU JJIMHHbIE TPYAHbIE MJIaBHUKH, COBEPIIAIOT MJIAHUPYIOLIMNA MO-
neT HaJl okeaHoM Ha paccrosinue 100-400 meTpos.

B npecnbix Bomax FOsxxHOM AMepuKH MpeicTaBUTe M CeMeCTBa Kin-
HOOPIOXMX CITOCOOHBI K HACTOSILIEMY, MAIIyLIEMY TOJIETY. DTH MajleHb-
kue (3-9 cM) phIOKM MMEIOT YIUIOIIEHHOE ¢ OOKOB TEIo, BBISTYUEHHOE
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OpIOIIIKO, TPYIHBIE TTABHUKK KOPOYE, YEM Y MOPCKUX phIO, CHAOKEHBI
CHJIbHO Pa3BUTHIMHU MbIIIIaMU. Criacasich OT XUITHUKOB, KITMHOOPIOILIKA
BBICKAKHMBAIOT M3 BOJBI, & 3aTeM TPH MOMOIIM OYEHb YacThIX B3MaXoB
IPYAHBIX [UIABHUKOB JIETST MO BO3IYXY HECKOJIBKO METPOB (puc. 5.41).

TonbKo B BOHOIM CpeJie BCTPEUaroTCsl HEMOIBIKHbIE, BETYIINE ITPH-
KpETIeHHbIN 00pa3 kxu3Hu xKuBOTHBIE: ruapouabl (Hydroidea), kopain-
noBsle nosunbl (Anthozoo), mopckue munmuu (Crinoidea), 1BycTBOpYa-
Thie MosLTocKH (Bivalvia) u mp. (puc. 5.42). Iyt HUX XapaKTepHbI CBO-
eoOpasHas opma Tela, He3HAUUTEbHAs TIaBy4YeCTh (TUIOTHOCTD Tella
OOJTBIIIE TUIOTHOCTH BOJIBI) U CIICIIHAIbHBIE TIPUCTIOCOOICHHS ISl TIPH-
KpeIuIeHHs K cyOocTpary.

Bopanble )XUBOTHBIE OOJbIIEH
YacTbIO IOWKHJIOTEPMHBI. Y TOMOM-
OTEPMHBIX JKHBOTHBIX, HAIPUMED, Y
KUTOOOPA3HBIX, JTACTOHOTUX 00pa-
3yE€TCsl 3HAYUTENbHBIA CIOW MOJ-
KO>KHOT'O JKHPa, KOTOPBIHA BBIOTHS-
€T TETUTON30JISIITUOHHY IO (DYHKITHIO.

['my6oKOBO/IHBIE JKUBOTHBIE OT-
JMYaIoTCs crie(puIeckuMu yepTa-
MU OpraHM3alMH: HUCUE3HOBEHHE
win cnaboe pa3BUTHE U3BECTKOBO-
TO CKeJeTa, YBEeJIMUeHHE Pa3MepoB
Tesa, HepeAKO — pPEeAyKLusl opra-
HOB 3pCHUS, YCUIICHUE PAa3BUTHS
ocsI3aTeNbHBIX PELENTOPOB U T.J.

OcmoTHyecKoe JaBIeHUE U UOH-
HOE COCTOSIHUE PacTBOPOB B TEJIE JKH-
BOTHBIX 00ECTIEUMBACTCSI CIIOKHBIMU
MeXaHU3MaMH BOJHO-COJIEBOTO 00Me-
Ha. Haubonee pacmpocrpaneHHbBIM
CrocoOOM MOAAEPKaHMUsI TOCTOSIHHO-
T'0 OCMOTHUYECKOTO JIaBJICHUsI SBIISIET-
Csl PEryJIsIpHOE y/IaJIeHHE MOCTYTaro-
el B OpraHu3M BOJIbI C MOMOILBIO
MyJIECUPYIOIINX BaKyoJieil 1 OpraHoB
Mpumesanue: a — eudpanm; 6 —  BPIACIEHHA. Tak, npecHOBOAHBIE
6racmocmurib ¢ MeQy3HbIMU MOYKa- PbIOBI M30BITOK BOJIBI Y/IAIAIOT YCH-
MU JICHHOM paOOTOM BBIIETUTENIHHON CH-

CTEMBI, a COJIM MOIVIOIIAOT Yepe3 Ka-

Puc. 5.42 — YacTb KOnoHun

rugpoungHoro nonuna Obelia
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Conu Bonswoi o6wem cunsho
pa3BeneHHOlt MOUH,
coaepxaiue amMMHax

Hexotopoe TpUMeTHAAMUHOKCHIL, Mouxa
KOJIHYeCTBO n3bbITOK MOYeBHHbI, BOas
BOAN Na* ] Pextansuan

Cl" J xenesa

Mopcian B
BOpa

X HeGonswoit o6vem
H30TOHHYECKOH MOUH,
copepxauleit

AXTHBHBI# nepenoc Cl TpHMeTUNAMHHOKCHA

32 KOTOPBIM NACCHBHO
cnenyer Na *

PucyHok 5.43 — Jkckpeuusi u ocmope-
rynsums y npecCHOBOAHbIX KOCTUCTbIX
pbIb (A), nnacTuHyaToxabepHbix (B) n
MOPCKMNX KOCTUCTBLIX pbIb (B)
(w3 H. lpuna u gp., 1993)
lMpumeyaHue. CokpauwjeHus a2urno-, U3o- U aurnep-

yKa3sblealom MOHUYHOCMb 8HYMpeHHel cpedbl
10 OMHOLWEHUI K 8HelHel

OepHble sierecTku. Mopckue
7K€ PbIObI BBIHYKIEHbI [OMOJI-
HSITh 3a11achl BOIIBI ¥ TIO3TOMY
IBIOT MOPCKYIO BOZY, a W3-
JIMIIKA TTOCTYIAOMINX C BO-
JIOM coJiel BBIBOAT W3 Opra-
HHM3Ma Yepe3 xKaOepHbIe JieTie-
ctku (puc. 5.43). Llenbiii psin
THAPOOHOHTOB 00T IAI0T OCO-
ObIM XapaKTepOM IMTUTaHUSI —
9TO OTLEKUBAHHUE WM OCAXK-
JICHUE B3BEIIICHHBIX B BOJIC Ya-
CTHIL] OPraHMYECKOTo MpOHC-
XOXKJICHHSI, MHOTOYMCIIEHHBIX
MEJIKUX OpraHu3MoB. Takoit
croco0 muTaHusi He TpeOyeT
OOJBIINX 3aTPaT PHEPrUU Ha
TIOMCKH JIOOBIYH M XapaKTepeH
JUISL TUTAaCTUHYATOKa0EePHBIX
MOJUTFOCKOB, CUJITYMX UITIOKO-
JKHX, aCLUIVH, TJIAHKTOHHBIX
paukoB u Jp. JKuBoTHbIE-PUITH-
TPaTOPBI BBIMOIHSFOT BKHYIO
POJTb B OMOIOMMYECKON OUHCT-
Ke BOZIOEMOB (puc. 5.44).
[IpecnoBoaubie nag-
HUM, IUKJIOMBI, 8 TAKXKE ca-
MBI MacCOBBIM B OKeaHe
padok Calanus finmarchicus
OT(UIBTPOBBIBAET B CYTKH
n0 1,5 1 Boael HA 0COOB.

Muuu, oduTaronye Ha Iiomaau B 1 M?, MOTYT HPOTOHATH Yepe3
MaHTHitHY0 monocth 150—280 M* BOzibI 32 CYTKH, OCaXK/1asi B3BEIICH-

HBbIC YaCTHIIbI.

Kopannsl nmpuBiekaOT MHOKECTBO Pa3HOOOPA3HBIX KUBOTHBIX.
HexoTopslie nuTaroTCst MATKUMH KOPAJUIOBBIMU MTOJIMTIAMH, IPYTHE HC-
HOJIB3YIOT KOpaJlI Kak yOexKHIIe B Cilydyae ONacCHOCTH WJIM Kak MOCTO-
SHHOE MECTO KUTENBCTBA, TPETHU, HAKOHEL], TUTAIOTCS TEPBBIMU JIBY-

Msi KateropusMu (puc. 5.45).
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)

DUTO- U 300NNAHKTOH

:

PucyHok 5.44 — Bnonornyeckoe camoouulleHre peku u apyrux
He6GonbLNX BOAOEMOB:
A — conu memarnnog u ydobpeHusi; b — e36eweHHble op2aHuYecKue yacmuupl; pa-
CMeOopPeHHas opeaHUKa, (I)UmOI'II'IaHKmOH, 300/1/1aHKIMOH, MUKpOop2aHU3mbl; B — Kpyri-
Hble op2aHuyeckue Yacmuubl 8 ocadkax, Oempum; [T — opeaaHu4yeckue ocadku dempu-
ma, HechmernpodyKkmel

PucyHok 5.45 — Mopckue obutarenu KONMoHMM KOpansoB:
1 — pbiba 6aboyka; 2 — mesnikul Kpabuk; 3 —kpesemka; 4 — pbiba-aHees; 5 —
Kopannoebil Kpab; 6 — kopannosblil bbi4oK; 7 — ceeprisiujas eybka; 8 — nssmHuc-
mbiU dacyunnyc;, 9 — MHo2ouwemuHkosbll Yepeb, 10 — mopckol xemnyob, 11 —
ceepnsiwyasi ynumeka; 12 — ceepnsawjuli MOSIIOCK «MOpckol gouHuk», 13 — pbiba-
nonyaal; 14 — mpy6yamslili yepsb
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V JKMBOTHBIX, BEYIINX CKPBITHBIN, 3aTaNBAIOLIMNCS 00pa3 jKu3-
HH, TI0JIE3HBIMU OKa3bIBAIOTCSI TPUCTIOCOOICHUS, TPUIAFOLIME UM CXO/I-
CTBO C TIPEMETaMH OKpy’Karolel cpebl (puc.5.46).

PucyHok 5.46 — KpunTtuueckasa v pacuneHsirowasi okpacka y pblo:
1 — capeaaccosa pbiba; 2 — pblba-nucm; 3 — YepHoOMopcKasi CKopreHa,; 4 — pbiba-
b6abouka; 5 — eo3HUYUl; 6 — xupype; 7 — XpoMuc; 8 — MIeKMOPUHXyc; 9 —
marnbIl pbiyapsb.
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[MpuuymuBas ¢popma Tena y pplo, 0OUTAIOIINX B 3apOCIISX BOIO-
pocueit (puc.5.47), moMoraeT UM YCIEITHO CKPBIBAaThCS OT BParos.

PucyHok 5.47 — PbIObI 3apocnen:
1 — MopcKoU KOHEK-mPSNUYHUK; 2 — pblba-KinoyH; 3 — antomepa; 4 — MopcKasi uena

B cBsi3u ¢ ObICTpBIM 3aTyXaHHEM CBETOBBIX Jy4ei B BOJIE KHU3Hb B
TIOCTOSIHHBIX CyMEpKax HJIM BO MpaKe CHJIEHO OFPaHIYMBAET BO3MOKHO-
CTH 3pHUTENbHON OpHeHTaIu ruapoouoHToB. Ho cpeny nryGoKoBOIHBIX
pbIO ecTh BUIIBI, HanprMep cemeiicTBa Malacosteidae, o6manaromme crio-
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PucyHok 5.48 — Mala-

costeus niger.

Bsepxy — pbiba ¢ packpbimol rnac-
mbto, 8 cepeduHe — Yepert; 8HU3Y —
obwjuli sud cboky. NokasaHbl Mod-
2M1a3HUYHbIU U 3aaa3HuYHbIl ¢ho-
mocgbopsbl; nepebill (mosynyHHoU
popMmbI) U3Tydaem KpacHbIl, emo-
pol — 3eneHogamo-cuHuUl ceem.
W3: Urania-Tierreich. Fische —
Lurche — Kriechriere/ Leipzig, 1967;
J.S. Nelson. Fishes of the World.
New Work, 1976.

COOHOCTBIO CBETHTHCS (puC. 5.48).
OHHM MOTyT OMO3HAaBaTh JIPYT Apyra
1o «(hoHApUKaM», HEBHIUMbBIM JIJIsI
XUIITHAKOB U OCBEIATh CAMHM JI00bI-
9y, OCTaBasiCb HE3aMEYEHHBIMH.
3BYK pacrpocTpaHseTcs B BOJIE
ObIcTpee, yeM B BO3IyXe, U OpHEH-
Talusl Ha 3ByK y TUIPOOHOHTOB pa3-
BUTa Jiyulle 3puUTeabHON. OTaeb-
HbIC BUJIbI YJIABIUBAIOT Jaxe UH(-
pa3ByKH. 3BYKOBasi CHTHAJIN3ALUS
CITY’KUT Yallle BCEero JjIsi BHYTPHUBH-
JIOBBIX B3aUMOOTHOILICHUI: OpUEH-
TaIMy B CTae, MPUBJICUYEHHs 0CO0ei
apyroro nona u T.1. KurooGpasHele,
HanpUMep, OTBICKUBAIOT MHUIILY H
OPHUEHTHUPYIOTCS NPH TTOMOLIN 2XO-
JlIoOKayuy — BOCTIPUSTHS OTPaKeH-
HBIX 3BYKOBBIX BOJH. [TpuHimmm Jo-
Karopa Jenb(prHa 3aKIH04YaeTCs B U3-
Jy4EHHUHU 3BYKOBBIX BOJH, KOTOpBIE
pacrpoCTpaHsIOTCs Mepe]] TUIbIBY-
MMM KUBOTHBIM. BeTpeuas npernsit-
CTBHE, HAaNpUMep pPbIOY, 3BYKOBbIE
BOJTHBI OTPa)KaIOTCsI M BO3BPAIIAIOT-
csl K Aenb(UHY, KOTOPbIA CIBIILIUT
BO3HHUKAIOIIIEE 3X0 U TAKUM 00pa3omM
0OHapy)KUBAeT MPEMET, BbI3bIBAIO-
WA oTpakeHue 3ByKa (puc. 5.49).
NzecTHO oKo1o 300 BUIOB phIO,
KOTOpBIE€ CIIOCOOHBI T€HEPUPOBATH
SIIEKTPUYECTBO M UCIIONB30BATh €r0
JUISl OPUEHTAIMA U CUTHAJIM3AIHH.
Tak, B Adpuke oOHapykeHa HOBas
Pa3HOBUIHOCTb COMOB, CIOCOOHBIX
HE TOJIbKO BOCIPHHUMATH JJICKTPH-
YeCKHE CHTHAJIBI, HO ¥ CO3/1aBaTh Clia-

0oe anexTpudeckoe noe (puc. 5.50).
OCOOEHHO MHTEPECHBIM MPEACTABISIETCS TOT (DAKT, YTO IIEKTPH-
YECKHUE CUTHAJIbl BOZHUKAIOT JIMILD IPHU B3aMMHOM AaHTarOHU3MeE ABYX
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PucyHok 5.50 — JOnekTpocBA3b Mexay CoOMamu.
lMpumeyaHue: Cripasa Ha Kaxx0om kadpe sudeo3arucu — COMbI 8 y2poxarojux no-
3ax. Cnesa — 8ud umnynbcoe paspsida afnekmpudeckux opaaHos. Ocobb, eeHepupy-
rowjasi paspsi0, ommedeHa 38e3004KOU.
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oco0eil 1 HUKOT1a TIPH HHBIX 00CTO-
ATEIBbCTBAX — JIAYKE TIPH OXOTE 32 JI0-
Obraeid. P ppiO (dnekTprueckuit
CKaT, SNIEKTPUYECKHIA Yyropb U JIp.)
WCTIONIB3YIOT AJIEKTPUYECKHUE TTOJIS
I 3alIUTBhl M HamaJeHus
(puc. 5.51).
DKCIIepIMEHTATBHBIMH UCCIIE-
JIOBaHUSIMU YCTAHOBJIEHO, YTO MpaK-
THUYECKH BCE PBIOBI, KAK MOPCKHE,
TaK M MPECHOBOJIHBIE, CITOCOOHBI
M3ITy4aTh O4YeHb CIIa0bIe IEKTPUYIEC-
KHE Pa3psiibl, KOTOPbIE MOXKHO YJIO-
BUTH JIMIIIH C TIOMOIIBIO CTIEIIHAITb-
HBIX TIPHOOPOB. DTH pa3psiibl Urpa-
10T BaKHYIO POJIb B TTOBEIEHYECKUX
peakiusx ppid, 0COOEHHO MOCTOSTH-
HO JIEPKaIIIXCs OOJBIITAMH CTasMH.
Bcem 06e3 mckitoueHus BoA-

> 85 HBIM OPraHU3MaM CBOHCTBEHEH
ANEKTPUMECKUN CKAT Han0oJjIee APEBHUM CIIOCOO OpUEH-
Tal¥M — BOCHPUATHE XMMH3Ma

cpenbl. XeMOopenenTopsl MHOTHX
TUIPOOUOHTOB (JIOCOCEH, yrpel u
JIp.) 00JIaar0T YpE3BBIYAMHON UyB-
CTBUTEIBHOCTBIO. B ThICSYEKHIIO-
METPOBBIX MHUTPAIMIX OHU C MOPA3UTEIbHON TOYHOCTHIO HAXOISAT
MeCTa HepEeCTHJIMII U Harya.

CMmeHa ycIIoBHiA B BOIHOM Cpe/ie BHI3BIBAET U OIPEEeICHHbBIE TT0-
BeJICHYECKHE peakiuu oprann3MoB. C M3MEHEHHEM OCBEIICHHOCTH,
TEMIepaTypbl, COICHOCTH, TA30BOT0 PEKUMA U IPYTHUX (PaKTOPOB CBS-
3aHbl BEPTUKAJIbHBIC (OMyCKaHHE BIITyOb, MOJHITHE K MMOBEPXHOCTH)
Y TOPU3OHTAJIbHBIE (HEPECTOBbIEC, 3MMOBAJIbHbIE U HATyJIbHbBIE) MUT-
painuu KUBOTHBIX. B MOpSIX M OkeaHax B BEPTUKAJIBHBIX MHTPAIHIX
NPUHUMAIOT Y4acTUE MWUIMOHBI TOHH TMJIPOOMOHTOB, a MPU TOPHU-
30HTAJLHBIX MUTPAIUSIX BOIHbIE )KHBOTHBIE MOT'YT IIPEOI0JIEBATh COT-
HH ¥ THICSIYU KUJIIOMETPOB.

Hepenko cpeny BOAHBIX OPraHU3MOB OTMEYAIOTCS CITOCOOHOCTH K
cTpouTenbCcTBY. K HUM, HarmpuMmep, OTHOCUTCS BOISIHOM TMayk ceped-
PSHKA, CTPOSIIMN B BOJIE U3 TIAY THHBI BO3YIITHBIN KOJIOKOI (puc. 5.52).

PucyHok 5.51 — Onekrpuyec-
Kue pbiobl
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PucyHok 5.52 — BoasiHoln nayk cepebpsiHka U 3Tanbl CTPOMTENbLCTBA

B BoAe BO3AYLIHOro Kosiokosna
lNpumedaHue: a — 8 — cmpoumernbcmeo 8030YWHO20 KOMTOKONa, 2 — caMka ydansem
u3 Kosokosia ompabomaHHbIl 8030yX; 0 — 6padHbIll KOSTOKO C caMUoM 8Hympu; € —
3UMOBOYHBIL KOSTOKOJ.

B npubpexnpix Bogax THXOro okeaHa »*HBYT pbIObl U3 CeMeii-
CTBa NPbIryHOB. OHU MOTYYaIOT AJIsl ABIXaHHUS KHCIOPOJ B OCHOBHOM
yepes CIM3HUCTYI0 000JI04Ky pTra. Bo Bpems omiuBa U mpu MeTaHUU
UKPBI MIPBITYHBI MPSYyTCS B TIIYOOKHE IIENU B CIOAX MPUOPEKHON
rps3u. [pexxae uem cnpsaTarbes B LIeIb TPSI3EBOTO CIIOsI, PHIOBI 3ariia-
TBIBAIOT BO3/yX, a 3aT€M HAJ0JIr0 MCYE3al0T B ILEIH, COCIUHAIOLIHE-
Csl C KaMepaMH, UMEIOIIMMU BOJSIHbIE 3aTBOPHI (pHc. 5.53).

Bepxnsist yacTb kamep 3anoIHEeHa BO3AYXOM, IPUHECEHHBIM TPbI-
ryHaMu Bo pTy. HMHorma 3amachl BO3ayxa paBHSIOTCS MHOTHM JIMT-
paMm. B Bo3ayIIHOM pOCTpaHCTBE 3TUX KaMep Pa3BUBAETCS OTIIOKEH-
Hasl ¥ MPUKPETJIEHHAs! K MOTOJIKY UKpa.
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PbIBKA 3AMMATBLIBAET BO3AYX
YPOBEHb 8OAbI NPW

oywlae e,

PucyHok 5.53 — PbIOGbI — cTpoutenu u3s cememncTBa NpbIryHOB.

Ha 3emie cymmecTByeT MHOTO BPEMEHHBIX, HETyOOKHX BOJJOEMOB,
BO3HHKAIOIIUX [OCTIE PA3IMBa PEK, CUIbHBIX JOJKAEH, TasHUS CHeTa U
T.1. OGIMMH 0COOEHHOCTAMH 0OUTATEINIEH TePECHIXAIOINX BOIOEMOB
ABJISETCS CIIOCOOHOCTH aBaTh 3a KOPOTKHE CPOKH MHOTOYHMCICHHOE
MOTOMCTBO Y IEPEHOCUTH JJIUTEIIBHBIC IEPUO/IbL 0e3 BO/IbI, IEPEXOAA
B COCTOSIHME MOHM)KEHHOW )KU3HENEATEIbHOCTH — 2unobuosa.

33[{3]{“5[ K NPAKTHYC€CKUM 3aHATUAM

3ananme 5.1. V3yuuts BOIHYIO cpeay, Kak 0co00oe MeCTooOHuTa-
HHUEC KUBBIX OpPraHu3MOB.

Mamepuanvt u 06opyoosanue: 1. HarsIHBIE TOCOOMS (TAOIHIIBI,
clainpl, ayaquo- BUAeoanmnaparypa v Ip.); 2. JUHEHKH; 3. IBETHbIE
KapaHgamy; 4. paboyast TeTpab.

Buvinonnenue 3a0anus. Tlonw3ysch yaeOHBIMH HATIISTHBIMU TI0CO-
OusIMU, OTTIOPHOM cxeMol (puc. 5.54), CTyIeHThI U3y4aroT BOJHYIO Cpe-
1y, Kak 0c000€ MECTOOOUTaHNE )KUBBIX OPTraHU3MOB.

Pesynbrarhl oTpaxaror B paboueit TeTpaau.
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Bonnas cpea - ocoboe MecToOOHTAHHE MHOTHX BHJIOB JKHBOT'O MHPa

BOHMCTRA BOJIBL, BIMSIONIHE Ha BeeX ofuTarenei BoaHot Cpeanl:

COIIEHOCTE
HIPOIPAUHOCTE

CKOPOCTE

ROITHYECTBA KHCIIOPOIa W YTIICKHCTIOro rasa
TEUCHHA

IpucrocofneHHOCT BOHBIX o0HTaTeNeH
K /KH3HH B Pa3IHYHBIX CIIOAX BOJIBI

300IUTAHKTOH DUTOIMTAHKTOH

OcobenrocTa odUTATENH IPUIOHHBIX
W CPeJTHHN YHACTKOR BOJIOEMOR

HMekmounTtellbHoe 3HAYSHHE U KH3HH BOJI0EMOB KHCITOTHOCTH BOJIBI

PucyHok 5.54 — BopgHas cpefa kak oco60e MecTtoobutTaHue XuBbIX
opranusmoB (no T.A. Kosnosoi, T.C. CyxoBon, B.U. Cusornasony, 1996).

3aganmue 5.2. 3y4nTh B3aMMOCBSI3M JKHBOTHBIX U PACTHTEIBHBIX
OopraHu3moB, obuTaromux B BogHoi cpene (no W.J1. 3sepeny, 1998).

Mamepuanvt u 06opyodosanue: 1. 0,5 TUTPOBBIE CTEKIISTHHBIE OaH-
KU C IUIOTHBIMU KPBIIIKaMU; 2. BOJA PEUHast UM 03€pHasi; 3. YIUTKHU;
4. snognest; 5. nMHENKY; 6. IBETHBIE KapaHAally; 7. ayquo-BHIcOaNa-
parypa; 8. pabouas TeTpab.

Bvinonnenue 3a0anus: baHKH 3allOHAIOT PEYHON WM O3€pHOU
BOJIOM. B o1Hy n3 0aHOK MOMEIAIOT YAUTKY, BO BTOPYIO — YJIUTKY U
AIOJEIO0, B TPETHIO — NIOJCH0, YUETBEPTYIO OCTABIISIOT TOJIBKO C BOJOU
(KOHTpOJIB), PUCYHOK 5.55.

KonmuectBoM OpraHi3MoB, OCBEILIEHHOCTBIO M TEMITIEPATY POt B OIIbI-
Te MOXKHO BapbupoBarh. Bece n3MeHeHus yciaoBuii 0TMeYaroTcesi B pabo-
4eil TeTpajiu, B KOTOPYIO BHOCSITCSA XapaKTEPUCTUKU COCTOSIHUS YJIUTOK
(aKTMBHOCTb JIBUJKEHUS U MTUTAHMA) U JIOZEH, KOJMYECTBO KUBBIX CY-
IIECTB, COOTHOILIEHHE MEXTy PACTEHUSMU U XKUBOTHBIMU. BhIsicHseTCs,
KaKoe 3HaYeHHE MMEET B OIbITE CBET WM TeMneparypa. Onpenensercs
B3aUMOCBSI3b MEXK/y KUBBIMH OpraHM3MaMH U BOJAHOW CPENION.

3ananme 5.3. 3yunTh aHaTOMHUYECKHE OCOOEHHOCTH T'MATO-
¢utoB u runpodutos (mo H.M. Yepnosoi, 1986).
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PucyHok 5.55 — N3yueHne B3aMMOCBSI3U XKUBOTHbIX U PacTUTENbHBbIX
opraHusmoB, obuTalowmx B BogHou cpeae (no U.0. 3sepey, 1998).
lpumeyarue: 1. baHKku ¢ npydosukom; 2. ¢ anodeell u npydosukom; 3. ¢ anodeed; 4.

KoHmMporsbHasi rpoba.

Martepuansl 1 o0opynoBanue: 1. ypyTH; 2. KaMblIIll O3€pHBII;
3. prect miaBawoluii; 4. prect KypuaBblil; 5. 1e3Bus; 6. MUKPOCKO-
mbl, 7. CTEKJIa MpeIMETHbIC U MOKPOBHBIE; 8. BOJA AMCTUIIMPOBAH-
Hast; 9. nuneliky; 10. uBeTHbIe kapangamm; 11. pabouas TeTpab.

Buvinonnenue 3a0anus: TIpuroToBUTH MONEPEUHBIE CPE3BI Ya-
cTeil pacteHuil. PaccMoTpeTh UX 10J MUKPOCKOIIOM, OTMETHUB aHATO-
MUYecKrue ocobeHHOCTH (puc. 5.56).

PesynbTarel oTpazuTh B pabodeit TeTpasu.

3ananue 5.4. V3yuuTh aHATOMUYECKOE CTPOECHHE PACTEHHIA car-
HOBBIX 00s10T (10 H.M. UepnoBoii, 1986).

Mamepuanvt u obopyoosanue: 1. PUKCUPOBaAHHBIE B CIIUPTE
(c TMIeprUHOM) JTUCThs OpyCHUKH — Vaccinium vitis-idaea L., 6aryib-
Huka — Ledum palustre L., BeTBUCTbIE MOJI0/IbIE KOPEIIKH KITIOKBBI —
Oxycoccus quadripetalus Gilib; 2. repboapHbIe SK3eMILIAPBI THX pac-
TeHMH; 3. ne3Bus; 4. MUKPOCKOIIBL; 5. CTEK/Ia MPEMETHBIE U TTOKPOB-
HbIe; 6. BOJA JUCTWIIMPOBAHHAS; 7. JIMHEHKH; 8. IIBETHBIC KapaHaa-
v, 9. pabouast TeTpaib.

Buvinonnenue 3a0anus: IIpurotoBUTH MONepeyHbIe CPE3bl JINC-
TheB OpycHHKHM U OarynbHuka. Okpacuts cyganom III. PaccMoTpers
10/ MUKPOCKONOM. OTMETUTh CTENEeHb Pa3BUTUSL KyTHUKYJIbI, BOJIOC-
KOB SMHJIEPMHUCA, MEXaHNUECKOW TKaHH, TyOYaTON TKaHU, MEKKIIET-
HHUKOB (BO3yXOHOCHBIX TOJIOCTEH), MOJOKEHUE YCThUIL (3arTyOseH-
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PucyHok 5.56 — AHaTomunyeckne oco6eHHOCTU rmaaTomToB U
rngpodutoB (no U.C. MuxamnoBckon, 1977): 1 — nonepeyHbIN cpe3
cTebns ypyTm (a — MeXKIIeTOYHUK B NepBUYHOM Kope; 6 — cocyabl
LeHTpanbHOro LMnuHApa); 2 — 4acTb Nonepe4yHoro cpesa crebns
KaMbllla 03epPHOro: (a — KpymnHbIe NOJIOCTU a3peHXUMbI); 3 — 4acTu
noberoB paecrta nnaBatowero (a) u paecta kypyasoro (06).

HOE, MPUIIOJHIATOE WM BPOBEHBb C AMHUIAEPMON), X OTHOCHTEIbHOE
KoJI4ecTBO (puc. 5.57).

O3HaKOMUTBCS C FHAOTPO(YHON MUKOPU30M B KOPHSIX KITFOKBBIL. 1715t
9TOTO PACCMOTPETH MPH OOJIBIIOM YBEIMYCHUH YUACTKH MEIKHX KO-
pewkoB. OOHapyKUTh B MOKPOBHOM TKaHU MOJIOJBIX KOPELIKOB Y-
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PucyHok 5.57 — AHaToMuyeckoe CTpoeHue pacteHumn carHoBbIX
6onot (no U.C. MuxannoBckon, 1977): yyacTku LBeTyLMX NOOEroB 1
nonepeyHbie cpe3bl Bepecka (1) u barynbHuka (2).

JIMHEHHBIN, BBITSHYTHIC BAOIb OCH ITyCThIC KJICTKH U OKPYIJIBIE KICT-
KW C TPUOHHMIICH.
Pe3ynbTaThl OTpakaloT B pabodei TeTpajiH.

KoHTpoJbHBIC BONIPOCHI

1. KakoBa momanes 1 06beM rupocepbl, Kak BOIHOW CPEIbl Ku3-
HU Ha 3emiie?

2. CKOJBKO BHJIOB )KMBOTHBIX M PACTEHHI OOUTAET B BOJHOM cpejie?

3. HazoBuTe HKOJIOTUYECKHE TPYIIIHI THIPOOHOHTOB.

4. Ot™MeTsTe 0COOEHHOCTH CBETOBOTO, TEMIIEPATYPHOTO, COJIEBOTO,
ra30BOT0 PEKUMOB, TNIOTHOCTH ¥ KOHIICHTPAIMH BOZOPOIHBIX HOHOB (pH)
B BOJIHOM Cpejie.

5. KakoBbl 0COOCHHOCTH aJianTalyii pacTeHUi K BOIHOM cpefie?

6. Kakopa skonornyeckasi IiacTU4HOCTh OPraHU3MOB BOJTHOM cpefibl?

7. KakoBbl 0COOCHHOCTH aJIaNTalliK JKUBOTHBIX K BOIHOM cpenie?
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6. HASBEMHO-BO3AYIIHASA CPEJA ’KU3HHU

6.1. O0mas xapakTepucTHKAa

B xoze 3BomonMn Ha3eMHO-BO3IYIIIHAS cpe/ia Oblia 0CBOEHA 3Ha-
YUTEIBHO MO3/IHEee, YeM BoaHast. JKU3Hb Ha cyle moTpedoBaia TaKux
NPUCTIOCOOICHUH, KOTOPBIE CTATH BO3MOXKHBIMH TOJIBKO TIPU CPaBHH-
TEJILHO BBICOKOM YPOBHE OpraHM3allMi KaK PacTeHHid, TaK W )KUBOT-
HBIX. OCOOCHHOCTBIO Ha3eMHO-BO3YIITHOM CPEIIbI JKU3HH SBISCTCS TO,
YTO OpPTaHHW3MbI, KOTOPBIC 3/IeCh OOUTAIOT, OKPY)KEHBI ra3000pa3HON
CpezIoH, XapaKTepU3YOIIEHCsS HU3KUMH BIIaXKHOCTBIO, IJIOTHOCTBIO U
JIaBJICHUEM, BBICOKUM coJepkaHheM Kuciopona. Kak nmpaBuio, xu-
BOTHBIC B TOH Cpelie TIepeIBUTAI0TCS TI0 TToYBE (TBEPAbIH cyOcTpar),
a pacTeHUsl YKOPEHSIIOTCS B HEH.

B HazeMHO-BO3AyIIHOI cpezie AeHCTBYIOMINE SKOTOTHIecKue (ak-
TOPBI UMEIOT PsIJI XapaKTePHBIX OCOOEHHOCTEW: OoJiee BBICOKAs MH-
TEHCUBHOCTH CBETA B CPABHEHHH C JAPYTHMH CPEaMH, 3HAYUTEIILHbIC
KoJIe0aHMsl TEMIIEPaTypPhbl, K3MEHEHUE BIAKHOCTH B 3aBUCHMOCTH OT
reorpaguuecKoro MoJIOKEHHs, CE30Ha M BPEMEHH CYTOK.

B niporiecce 3BOMIOIMH Y )KUBBIX OPraHM3MOB Ha3eMHO-BO3ITYIITHON
cpeJibl BEIpaboTaIMCh XapaKTepHbIe aHaTOMO-MOP(hOIoTHIecKue, HU3M-
OJIOTMYECKHUE, TIOBEJICHUSCKHE M IPyTUe afanrtarm. Hanpumep, mossu-
JIMCh OPTaHbl, KOTOPBIE 00ECIIEUNBAIOT HETTOCPEICTBEHHOE YCBOCHHE aT-
MOC(hEpPHOTO KHCIIOPO/Ia B MPOLIECCe IbIXaHMs (JITKHE W TPaXeH KHUBOT-
HBIX, YCThHILIA PacTeHuii). [loayurm CHIIbHOE Pa3BUTHE CKEJIETHBIE 00-
pazoBaHus (CKEJET KMBOTHBIX, MEXaHUYECKHE M OTIOPHBIC TKAaHU pacTe-
HHI), KOTOpPBIE TIOJUICPKUBAIOT TEJIO B YCIOBUSX HE3HAUMTEIbHOM TIIOT-
HOCTH cperibl. BripaboTaniick mprcnocoOieHnst TS 3alyThl 0T HeOla-
TONPHUATHBIX (PAKTOPOB, TAKKX, KAK MEPHOUIHOCTh M PUTMHUKA JKU3HEH-
HBIX [IUKJIOB, CIIO’KHOE CTPOSHHE TIOKPOBOB, MEXaHM3MBI TEPMOPETYJIsI-
n 1 1p. CopmupoBasiack TecHasi CBA3b € MOYBOM (KOHEUHOCTH JKH-
BOTHBIX, KOPHH PACTCHHI), BEIPAOOTANIACh MOJABMKHOCTh JKMBOTHBIX B
MOMCKaX IUIIH, TIOSBUITKCH IEPEHOCUMBIC BO3TYITHBIMU TCUCHHUSAMH CE-
MEHa, TUTOIBI ¥ TBUIbIA PACTEHHH, JIETAIOIINE KUBOTHBIE.

PaccMoTpuM 0COOCHHOCTH BO3IECHCTBHSI OCHOBHBIX JKOJIOTHUYECKUX
(hakTOpOB Ha PAaCTEHMS M JKUBOTHBIX B HA3EMHO-BO3TYIITHOM CPeJie KI3HH.
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6.2. [11oTHOCTH BO3aYyXa

Huskas nnomnocms 6030yxa onpeiessieT ero Majayto NoAbEMHYIO
CHUITy ¥ HE3HAUYMTENIbHYI0 OOPHOCTH. Bee oburareny Bo3mymHou cpe-
JIbl TECHO CBSI3aHbI C TOBEPXHOCTBIO 3€MJIH, CITy’Kallled UM ISl [IpU-
KperuieHus: U onopsbl. [II0THOCTE BO3MYITHON Cpeabl HE OKa3bIBaeT
BBICOKOT'O COITPOTHUBIIEHHSI OpPraHW3MaM IPU UX MEePEIBUKEHUH 110 MO0-
BEPXHOCTHU 3€MJIM, OJIHAKO 3aTPYIHSET MepeMelIeHUe 10 BEPTUKAIIH.
J171s1 GOTBIIMHCTBA OPTraHN3MOB MTPEOBIBAHUE B BO3/TyXE CBA3aHO TOJIBKO
C paccesieHueM HMJIM TTOMCKOM JTOOBIYH.

Marnas nogbeMHas cuja BO3LyXa ONpeaessieT NpeaeabHyo Mac-
CY U pa3Mepbl Ha3eMHBIX opraHu3MoB. Camble KpyIHbIE KUBOTHBIE,
oOuTarolre Ha TOBEPXHOCTH 3€MJIM, MEHBIIIE, YeM TUTAHTHI BOJHOMN
cpensl. KpynHele MaekonuTarouiye (pa3mMepom 1 Maccoil COBpeMeH-
HOTO KWTa) HE MOTJIU OBl JKUTh Ha CYyIIe, TaK Kak Obu1H ObI pa3aasiie-
Hbl COOCTBEHHOM TSKECTbIO. [ MraHTCKHE A1Iepbl ME3030s1 BEJIH MO-
JTYBOJHBIN 00pa3 »ku3Hu. [{pyroit mpumMep: BHICOKHE MPSIMOCTOSUNE
pactenus cekBoiiu (Sequoja sempervirens), gocturaromie 100 m,
00J1aJal0T MOLTHOW OMOPHOM IpPEeBECHUHOMN, B TO BpeMs Kak B CJIOe-
BHUIIIaX TMTAaHTCKUX OypbIX Bomopociel Macrocystis, BeIpacTaromumx
o 50 M, MeEXaHHYECKHUE DIEMEHTHI JUIIL OUY€HE ¢1a00 000C00IEHbI
B CEpALIEBUHHOM 9aCTH TaJUIOMA.

Mauiasi IIIOTHOCTh BO3/yXa CO3/1a€T HE3HAYUTEIbHYIO CONIPOTHB-
JSIEMOCTH TIEPEIBIKEHUIO. DKOJIOTHYECKHUE BBITOMIBI STOTO CBOMCTBA
BO3/1yLLIHOM CpeJibl UCTOJIb30BAIN MHOTHE Ha3eMHbIE )KUBOTHBIE B XOJ1€
9BOJTIOIIMHU, MPUOOPETS CIIOCOOHOCTH K ToJieTy. 75% Bcex BHJIOB Ha-
3€MHBIX HBOTHBIX CIMIOCOOHBI K aKTUBHOMY IOJIETY. DTO OoJblIen
YacThI0 HACEKOMBIE U MTHIIBI, HO BCTPEYAIOTCS U MJIEKOMHUTAIOIIHNE, U
pentuiny. HazeMHble )KUBOTHBIE JIETAIOT, INIaBHBIM 00pa3oM, ¢ IOMO-
HIbI0 MYCKYJIBHBIX yCHIIUA. HEKoTOpbIe )KUBOTHBIE MOTYT U TIIAHUPO-
BaTh 3a CYET BO3YLIHBIX TEUECHHH.

BcnenctBue noaBUKHOCTH BO3/1yXa, KOTOPOE CYIIECTBYET B HUXK-
HUX CIIOSIX aTMOC(Epbl, BEPTUKAILHOTO W TOPU30HTAIBHOTO TIepe-
JBUKEHHUSI BO3IYIIHBIX Macc, BO3MOXKEH MMAaCCUBHBIN MOJET OTIeINb-
HBIX BHJIOB OPTaHU3MOB, PA3BUTA dHEMOXOPUS — PACCEIIEHHUE C T10-
MOILBIO BO3AYLIHBIX TOTOKOB. OpraHu3Mbl, NACCUBHO NEPEHOCUMbBIE
MMOTOKaMH BO3/yXa, NOJTYYWJINA B COBOKYITHOCTH Ha3BaHUE d3PONIAH-
KmoHa, TI0 aHAJIOTMM C MJIAHKTOHHBIMM OOMTATENIsIMM BOAHOM Cpe-
Ibl. JI71s MaCCUBHOTO TOJIETAa Y OPraHU3MOB UMEIOTCS CTIenaTbHbIE
aJlanTaluy — MEJKHE pa3Mepbl Tela, YBEJIUUEHHUE ero Mouaam 3a
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CUET BBIPOCTOB, CHJILHOTO PAacuJIC€HEeHHUs, OONBIIOH OTHOCUTEIBHOMN
MOBEPXHOCTH KPbUIbEB, UCMOIb30BaHUE MAyTHHBI U Jp. (puUC. 6.1.).

AHEMOXOpHBIE CEMEHa W TUIONBI pacTeHHi 0ONaIaloT TakkKe OueHb
MEJKUMU pa3Mepami (HarpuMmep, ceMeHa KUIpes) WM pa3HOOOpa3HbIMU

PucyHk 6.1 — lNMpucnocobneHusi K nepeHocy Npu NOMOLLM BO3AYLUHbIX

NOTOKOB Y HacekombIX (13 H. M. YepHoBon, A. M. Beinosoi, 1988):
1— komapuk Cardiocrepisbrevirostris(Blepharoceridae); 2 — eannuya Porrycondyia
sp. (Cecydomylidae); 3 — xepmec Dreyfusia nordmannianae (Chermesidae); 4 —
rnepernoHYamokpsbiioe Anargus fuscus (Myrmaridae); 5 — nu4uHka HenapHo20 wer-
konpsida Lymantria monacha

KpbUTOBUTHBIMH (KiteH Acer pseudoplatanum) 1 napariroToBUTHBIMH (OTy-
BaH4rK Taraxacum officinale) npunarkamu (puc. 6.2., 6.42.).

Betpoonbiisiemble pacTeHUs 00:1a1a10T LEIBIM PSIOM ITPUCTIOCO0-
JICHUH, KOTOPbIE YIYUIIal0T a3pOAMHAMUYECKUE CBOWCTBA MBUIBLIBI.
LIBeTOUHBIE MOKPOBBI Y HUX OOBIYHO PEAYLMPOBAHBI M MBUIBHUKU
HUYEM He 3allMIIEHBI OT BETpa.

B paccenennu pacteHui, )KUBOTHBIX 1 MUKPOOPTaHU3MOB TJIABHYIO
POJIb MUTPAIOT BEPTUKAJIBHBIE KOHBEKIIMOHHBIE TMOTOKH BO3AyXa U Cla-
Oble BeTphl. BypH, yparansl OKa3bIBalOT TaKKe CYIIECTBEHHOE JKOJIO-
T'UYECKOE BO3ICHCTBIE HA HA3eMHBIE OpraHU3MBbIl. JJOBOIILHO 4acTO CHITb-
HBIE BETPbI, 0COOCHHO JIYOIIME B OTHOM HAIPaBJICHUH, H3THOAIOT BET-
BH, CTBOJIBI JIEPEBLEB B MOABETPEHHYIO CTOPOHY M CIy’KaT MPUYUHON
oOpazoBanus ¢uarooopasHsix GopMm KpoHsI (puc. 6.3.).
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PucyHok 6.2 — CouBeTue ogyBaHuMKa

PucyHok 6.3 — ®dnaroo6pas-
Hble (hopMbl KPOH AepeBLEB
(no I'. . MonnaBckon, 1948)

B paiionax, rme mocTosHHO
JIyeT CUJIbHBIN BETEp, KaK IpaBU-
710, OeJIeH BUJI0BOM COCTaB MEJIKUX
JETAIIMX KUBOTHBIX, TaK Kak
OHH HE CHOCOOHBI COMPOTHBIIATH-
Csl MOLLIHBIM BO3/LyLLIHBIM [IOTOKAM.
Tak, MeJOHOCHAs Muesia JEeTUT
TOJIBKO MPH CUJIe BeTpa 10 7-8 M/
CEK., a TIIM — TIPU OYEHb CITa0OM
BeTpe, He MpeBblmaromemM 2,2 m/
ceK. Y KMBOTHBIX 3TUX MECT pas-
BUBAIOTCSI IUIOTHBIE TOKPOBBI, Mpe-
JIOXpaHSIOIIME TEJIO0 OT OXJaxKAe-
HUS U noTepb Biaru. Ha okeanu-
YECKMX OCTPOBaX C MOCTOSTHHBIMU
CHJIbHBIMHU BETpaMH MPeoOIaaatoT
NTULBI U 0COOEHHO HACEKOMBIE, YT-
paTHBIIKME CIIOCOOHOCTH K IMOJIETY,
Yy HHMX OTCYTCTBYIOT KpbLIbs, TaK
KaK T€X, KTO CIIOCOOEH ITOIHITHCS
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B BO3/1yX, CHOCHUT BETPOM B MOpe, U
onu norubarot. Tak, myxu ¢ Kepre-
JICHCKMX OCTPOBOB UMEIOT HEZIOPA3BH-
Thie KpbUibst (puc. 6.4.). Ha octpose
Mapeiipa u3z 550 BuoB xykoB — 200
BUJIOB HECTIOCOOHBI K IMOJIETY.

Berep BbI3bIBaET U3MEHEHUE UH-
TEHCUBHOCTH TPaHCIHpPALUU y pac-
TEHH, YTO 0COOEHHO CUIBHO MPOSIB-
JISIETCS IPU CYXOBEsIX, UCCYIIAIOIIUX
BO3/1yX, U MOXET MPUBOAMUTH K THOE-
nu pactennii. OCHOBHAs K€ JKOJIO-
ruyeckast pojib FOPU30HTAIbHBIX BO3-
JTYITHBIX TIEPEIBYKCHUM (BETPOB) —
KOCBEHHAsl U 3aKJIIOYaeTCs B ycuie-
HUU WIH OCTabJeHUH BO3IEHCTBUS
Ha Ha3eMHbIE OPraHU3Mbl TAKUX BaXK-
HBIX DKOJIOTHYECKHX (haKTOPOB, KaK
TEeMIIepaTypa U BIAXHOCTb. BeTpsl
YCUJIMBAIOT OT/AAuy >KUBOTHBIMHU U
pacTeHUsIMM BJIaru U Terla.

[Ipu BeTpe Jjierue nepeHocUTcs
xKapa U TsKeJIee MOpO3bl, ObicTpee
HACTYIMAaeT UCCYLIEHHE U OXJIax/e-

PucyHok 6.4 — Myxu c
KepreneHckux ocTpoBOB C

HeAopPa3BUTLIMU KPbINbAMMU:
1 — Amalopteryx maritime; 2 — Caly-
copteryx moseley.

HUE€ OPTaHU3MOB.

HasemHble opraHu3Mbl CyLIECTBYIOT B YCJIOBUSIX OTHOCHUTENIBHO
HHU3KOTO JaBJICHUS, KOTOpOe OOYCIIOBICHO Majoil MIOTHOCTBIO BO3-
nyxa. B 1ienom HasemHble opraHu3Mbl 0osiee CTeHOOAaTHBI, YeM BOJ-
HBIE, TIOTOMY YTO OOBIYHBIE KOJICOAHUS AaBICHUS B OKPY)KAIOLIEH NX
Cpezie COCTaBIISIOT J0JIM aTMOC(EPHI, U [T TOJHUMAIOIINXCS Ha 00J1b-
LTyIO0 BBICOTY, HAIPUMED, MTHII, HE NPEBBIMAIOT '/, HOPMAJIBHOTO.

6.3. I'az0BBbIii cocTaB BO3AyXa

I"a30BBIit cOcTaB BO3/MyXa, KaK yKe ObLIO PACCMOTPEHO paHee, B TPH-
3eMHOM cjioe arMocdepbl I0BOJBHO omHOpojeH (kuciopon — 20,9%,
azor — 78,1 %, uneptheie razel — 1 %, yrnekucnbiii raz3 — 0,03% no
o0beMy) Omaromapsi ero BbICOKOHM au(y3MOHHON CTIOCOOHOCTH U TI0-
CTOSSHHOMY TePEMEINBaHUIO KOHBEKIIMOHHBIM U BETPOBBIM MOTOKAMH.
BmMmecte ¢ TeM pazindHble MPUMECH Ta3000pa3HbIX, KaleIbHO-KHUIKHX,
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MIBUIEBBIX (TBEPIBIX ) YACTHII, OMAAIONINX B aTMOC(hepy U3 JIOKaTbHBIX
WCTOYHUKOB, HEPE/IKO MMEIOT CYILIECTBEHHOE SKOJIOTHYECKOE 3HAYCHHE.

Kucnopon n3-3a mOCTOSHHO BBICOKOTO €r0 COAEPXkAHHS B BO3IyXE
He sBisieTcsl (haKTOPOM, JIMMUTHPYIOIIUM KHU3Hb B HA3€MHOHW Cpefe.
Beicokoe conepikaHue KHCIOposa CriocoOCTBOBAJIO MOBBIIIEHHIO 00-
MEeHa BeLIEeCTB y Ha3eMHBIX OPraHu3MOB U Ha 0a3e BbICOKOH A(PpheKTHB-
HOCTHU OKHCJIIMTEJIbHBIX ITPOLECCOB BO3HUKIIA FOMOﬁOTCpMHH JKHUBOTHBIX.
Tonbko MecTamu, B CrielM(pUIECKUX YCIOBHSX, CO3/IAa€TCs BPEMEHHBIN
JIepUIIT KUCTIOpO/Ia, HaIIPUMEp, B pa3iararoiuxcsi pACTUTENbHBIX OC-
TaTKax, 3amacax 3epHa, Mykd  T. 1. CoaepkaHue yIJIEKUCIIOro ra3a B
arMocdepe MOKET MEHSITHCSI B PE3Y/IbTaTe CKUTaHUS HICKOTIAaeéMOTO TOII-
nmBa, oOMeHa ¢ Ouochepoii u okeanoM (puc. 6.5).

B oTnenpHbIX ydacTKax MPU3EMHOTO CJI0sI BO3/LyXa COJIEpIKaHUE yT-
JICKHCJIOTO Ira3a MOXET U3MEHATHCA B JIOBOJIbHO 3HAYUTCIIBHBIX IIPEAC-
nax. Tak, mpu OTCYTCTBUM BeTpa B KPYIHBIX MPOMBIIUICHHBIX LEHT-
pax, TOpoaax KOHIEHTPAIS €r0 MOXKET BO3PACTATh B IECATKH Pas.

100 | 200
80 L 160
‘I_I
s 60l 120
=
8 40 | 80
<
20 40
1860 1880 1900 1920 1940 1960 1980

PucyHok 6.5 — U3meHeHune copepxaHUA YrieKUcrnoro

rasa B atmocdepe:
1 — cymMmapHoe, 2 — 3a cyem CxXu2aHusi UcKkonaemo20 monsnuea, 3 — & pe3yrnbma-
me obmeHa ¢ buocghepoli u okeaHOM

3aKOHOMeprI CYTOYHBIC UBMCHCHUA COACPIKAHUA YITICKHUCIIOTHI B
NPU3EMHBIX CIIOSIX, OOYCJIOBICHHBIE PUTMOM (DOTOCHHTE3a pacTCHUM
(puc. 6.6.).

Ha nprmepe cyTOUHBIX M3MEHEHNH BEPTUKAIBHOTO MPOQIIs KOHIICHTpa-
an CO, B BO3IIyXe Jieca MOKa3aHo, YTO JIHEM Ha YPOBHE KPOH JIEPEBBEB YITIe-
KHCIIOTA pacxotyercst Ha (JOTOCHHTE3, a IPH OTCYTCTBHH BETpa 371eCh 00pa3yeT-
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csa30na 6emas CO, (305
Y. Ha MJTH.), B KOTOPYIO
nocrynaer CO, u3 ar-
Mocepb 1 MOUBbI (JIbI-
xaHue nousbl). Houbto
YCTaHaBJIMBAETCsl CTa-
OUIIbHOE pacCiIOeHHE
BO3/TyXa C MOBBIIIEHHON
konuentpatueit CO, B
MIPUTIOYBEHHOM CIIO€.
Ce3zonHble KoeOaHMs
KOHLIEHTpALMH YITIEKHC-
JIOTO Ia3a CBS3aHbl C W3-
MEHEHUSIMA MHTEHCHB-
HOCTH JTbIXaHHS! SKMBbIX
OPraHu3MOB, OOJTbIIICH
YaCTbI0 MUKPOOPTaHM3-

Buicoma wao 3emneu , m

MOB MOYBbL
PucyHok 6.6 — CyTo4Hble U3MeHeHUs1 BepTu- B BbICOKHX KOH-
KanbHoro npocmna koHueHTpauumn CO, B HeHVTPaLlI/IﬂX YIHICKHC-
Bo3gyxe neca (13 B. lNlapxepa, 1978) JIBIM I'a3 TOKCUYCH, HO
B IIPUPOLE TAKUE KOH-

LIEHTpaluu BCTpeYa-
tores penxo. Huskoe xe conepxanne CO, TopMO3HT npouece GpoTo-
cuHTe3a. 11 MOBBIIEHUS] CKOPOCTH (POTOCHHTE3a B IPAKTUKE OpaH-
JKEPENHOro U TEITMYHOTO X035 CTBA (B YCIOBHSX 3aKPHITOTO IPYHTA)
HEPEAKO YBCIIMUYMBAIOT UCKYCCTBECHHBIM ITYyTEM KOHUCHTpPALHIO YIJIC-
Kucioro rasa. HecMoTpst Ha BBICOKOE MPOIIEHTHOE COAEPIKaHUE s
OOJBIIMHCTBA OOMTATENEe Ha3eMHOW CPEeIbl a30T BO3/IyXa SIBISETCS
WHEPTHBIM I'a30M, HO TAKUE MUKPOOPTraHU3Mbl, KaK KJTyOCHbKOBBIE OaK-
TEpHH, a30TOOAKTEPUH, KIIOCTPUJIUU, 00Ia/1al0T CIOCOOHOCTBIO CBSI-
3bIBaTh €r0 M BOBJICKATh B OMOJOTUYECKUN KPYyrOBOPOT.

6.4. CBeTOBOIi pexxum

KonnvecTBo JocTHraIONIeH MOBEPXHOCTH 3eMJTH parariiu 00yc-
JIOBIIEHO TeorpaduvecKor MUPOTOW MECTHOCTH, MPOJOIIKUTEIHHOC-
TbhIO OHSA, IMTPO3PaYHOCTHIO aTMOC(bepLI " YIJIOM IaACHHA COJIHCUYHBIX
nyuelt. [Tpu pa3HbIX TOTOAHBIX YCIOBHSIX K MOBEPXHOCTH 3€MITH JI0-
xonut 42-70% conHeuHol nocrosinHo (puc. 4.1). [Ipoxons depes at-
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Mocdepy, CoTHedHas! paiuanys IpeTeprieBaeT sl I3MEHEHUH HE TOJTb-
KO B KOJJMYECTBEHHOM OTHOILEHHH, HO U MO cocTaBy. KopoTkoBoIHO-
Basl paJualys MOIVIOIAETCS] 030HOBBIM SKPAaHOM U KHCJIOPOAOM BO3-
nyxa. MadpakpacHble Jyud MOIVIOIIAIOTCS B aTMOC(hepe BOISHBIMU
napamMy ¥ JUokcujoMm yriepoja. OctanbHasi 4acTh B BUJE MPSIMOM
WJIA PaCcCEsTHHOM pajiialiii JOCTUTAaeT MOBEPXHOCTH 3eMiH (puc. 6.7.).

CoBOKYIIHOCTh NPSMOM M paccestHHOW COJIHEUHOW pajualuu Co-
CTaBIIAET OT '/, J10 '/, cyMMapHO# pajinaliu, Tora Kak B 001aqHbIe JIHH
paccesiHHas paauanyst coctasisier 100%. B BICOKHMX mMMpOTax mpeoo-
JaJlaeT paccessHHas paauaius, B Tponukax — npsiMast. Paccesinnas pa-
JUAIs COJEPIKUT B MOJJIEHB KEITO-KpacHBIX JTy4eit 10 80%, npsmas
— 30-40%. B sicHble coHEYHbIE HM COMTHEYHAs pajualys, 10CTUra-
IOI1asi MOBEPXHOCTH 3eMiin, Ha 45% cocTouT u3 BuauMoro ceeta (380-

PucyHok 6.7 — MHTEHCMBHOCTbL COJSIHEYHOM paguauvv, nagarowen Ha
nosepxHocTb 3emnu (no B. Ilapxepy, 1978)

720 um) u Ha 45% u3 uHppaxpacHoro nznyuenus. Toabko 10% mpuxo-
IWTCSl Ha yabpTpaduoneToBoe n3mydyeHne. Ha panmmannoHHBIN pekum
3HAYMTENILHOE BIMSHUE OKA3bIBACT 3albUICHHOCTh aTMOcdepsl. Benen-
CTBHE €€ 3arpsI3HEHHOCTH B HEKOTOPBIX TOPOJIaX OCBEIIEHHOCTh MOXKET
cocTaBiATh 15% 1 MeHee OCBEIIEHHOCTH 3a TOPOJIOM.
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OcCBeIeHHOCTh Ha TIOBEPXHOCTH 3eMIIM BapbUPYET B MIMPOKHUX
npezaenax. Bee 3aBucut ot BeicoThl cTosiHUs CoJTHIIA HaJl TOPU30HTOM
WM YTJ1a TIaJICHUSI COJTHEYHBIX JTy4de, ITTMHBI JTHS ¥ YCIIOBHIA TIOTO/TBI,
npo3padHocT arMocdepsr (puc. 6.8, 6.9).

PucyHok 6.8 — PacnpegeneHue conHe4yHoOM paguaumm B 3aBUCUMOC-
T OT BbICOTbI ConHua Hag ropusoHToM (A, — BbiCOKOe, A, — HU3KOe)

6)

PucyHok 6.9 — BbicoTa ConHua Hag ropusoHTOM B

OEeHb JIETHEero CONIHUECTOSHUSA:
a — Mmbic YemockuH, 6 — 2. KpacHodap

WHTEHCHBHOCTH CBETa TakXkKe KOJeOIeTcss B 3aBUCUMOCTH OT Bpe-
MEHH rofia U BpEMEHH CyTOK. B oTenbHbIX paifoHax 3emMin HepaBHO-
[IEHHO W Ka4€CTBO CBETA, HAIPUMEP, COOTHOIICHHE UTMHHOBOIHOBBIX
(KpacHBIX) U KOPOTKOBOJIHOBBIX (CHHHX U YIBTPa(UOIETOBBIX) JTyUEH.
KopoTkoBOIHOBBIE JTy4H, KaK M3BECTHO, OOJbIIE, YeM JUTMHHOBOJIHO-
BbI€, IOIIOLAIOTCS U paccerBaroTcst atmocdepoil. B ropHbIx MecTHOC-
TSIX TIOATOMY Bcerzia O0JbIle KOPOTKOBOJIHOBOM COJTHEUHOM paidalini.
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JlepeBbsi, KyCTapHUKH, TIOCEBBI PACTEHUH 3aTEHSIIOT MECTHOCTb,
CO3/1al0T 0COOBIH MUKPOKJIMMAT, ocinaduss paguanuio (puc. 6.10.).

Takum 00pa3oM, B pa3HBIX MECTOOOMTAHUSX Pa3JIMUarOTCs HE TONb-
KO MHTEHCHUBHOCTb Pa/IMAIIMH, HO U €€ CIIEKTPaJIbHBII COCTaB, POIOII-
KHUTETHHOCTh OCBEIICHHSI PAaCTEHHUH, POCTPAHCTBEHHOE M BPEMEHHOE

PucyHok 6.10 — OcnabneHue paguaumu:
A — 8 pedkom cocHoBoM riecy, b — 8 nocesax KyKypy3bi. V13 nocmynarowel gpomo-
cuHmemuyecku akmueHol paduayuu 6-12% ompaxaemcs (R) om nosepxHocmu
HacaxoeHus

floxa3amens COCIMOSHUS pacmenus

)

50 100
Oclewennocms va omapsimom mecme,

PucyHok 6.11 — 3konoru4yeckue
ONMTUMYMbI MO OTHOLUEHUIO K
cBeTy y TeHento6usoro (1),
cBeTonbmuBoro (2) n TeHeBbI-
HocnuBoro (3) BuaoB
(no T. K. NopbiwmHon, 1979)

pacnpeniesieHie CBeTa pa3HOW WH-
TEHCUBHOCTH 1 T. 1. COOTBETCTBEH-
HO Pa3HOOOpPa3Hbl ¥ MPHCIIOCOOIe-
HMSI OPTaHU3MOB K JKU3HU B Ha3eM-
HOM cpefie TPy TOM HJIM WHOM CBe-
TOBOM pexxume. Kak yxe Hamu ObL10
OTMEUEHO paHee, MO OTHOIIEHUIO K
CBETY BBIJCISAIOT TPU OCHOBHBIX
TPYMIIBl PACTEHUI: cgemontobuevie
(remuoduTel), menentobusvie (Cuu-
o(hutel) u mernegvinocusvie. CBETO-
JIOOMBBIE U TEHEMIOOUBBIE PACTEHUSI
Pa3IMYa0TCs MOJI0KEHUEM SKOJIOTH-
yeckoro ontumyma (puc. 6.11).

VY cBeTONMOOUBBIX PACTEHHI OH
HAXOJUTCS B 00JIACTH MOJTHOI'O COJI-
HEYHOTro ocBeleHus. CuiibHoe 3a-
TEHEHHE JISHCTBYET Ha HUX yTHeTa-
fo11Ie. DTO PACTEHHsI OTKPBITHIX y4a-
CTKOB CYILIF MJTA XOPOIIIO OCBEIIICH-
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HBIX CTETTHBIX M JIyTOBBIX TpaB (BEPXHUH SIPYC TPABOCTOsI ), HACKAIBHBIE
TUIIAHHUKY, PAHHEBECEHHUE TPABSIHUCTHIC PACTEHHS TUCTOTA/HBIX Jie-
COB, OOJIBIIIMHCTBO KYJIBTYPHBIX PACTEHHI OTKPHITOTO TPYHTA U COPHSI-
KOB U T. /. TeHemoOuBbIe pacTeHUsI UMEIOT ONITUMYM B 001aCTH Cl1aboi
OCBEIIEHHOCTH M HE BBIHOCSAT CHJIBHOTO CBETA. DTO IIaBHBIM 00pa3oM
HW)KHUE 3aTEHEHHBIE spyca CIOXKHBIX PACTUTENbHBIX COOOIIECTB, TIie
3aTeHEHHE PEe3yJIbTaT «IepexBaray cBeTa 00jee BHICOKOPOCIBIMH pac-
TeHUsIMUA-cooOuTaTensiMu. Crofia OTHOCSIT U MHOTHE KOMHATHBIE U OpaH-
JKepeliHble pacTeHus. bosbiiel 4acTh0 3TO BBIXO/IIBI U3 TPABIHUCTOTO
MOKpOBa WK (PIOpBI SNH(PUTOB TPOITUIECKUX JECOB.

DKojoruyeckasl KpuBasi OTHOLIEHHS K CBETY U Yy TEHEBBIHOCIIHU-
BBIX paCTEHUI HECKOJIBKO aCHMMETPHYHA, TAK KaK OHH JIydIIe PacTyT
W Pa3BUBAIOTCS MPH MOJHON OCBEIIEHHOCTH, HO XOPOIIO aJanTHpy-
IOTCSl ¥ K CJIaboMy CBETY. DTO pacnpoCTpaHeHHAs W OYEHb IJIaCTHY-
Hasl TpyTna pacTeHU B HA3eMHOU cpejie.

VY pacteHuii Ha3eMHO-BO3IYIIHOW CPEbl BHIPAOOTANINCh aHATO-
MO-Mopdosoruueckue, GU3NOIOTHICCKUE U AP. MPUCTIOCOONICHHUs K
pa3IMYHBIM YCJIOBHSM CBETOBOTO pekuMa. HarmsaHeiM mpuMepoMm
aHaTOMO-MOP(OJIOTHUECKUX TPUCTIOCOOICHUH SIBIIIETCS M3MEHEHUE
BHEIIHETo 00JIMKa pacTEHUH B Pa3HBIX CBETOBBIX YCIIOBUSX (puc. 6.12).

OtMmeuaeTcsl HEOIMHAKOBAsI BEJIMUMHA JIMCTOBBIX TUIACTUHOK Yy pacTe-
HHUM, POICTBEHHBIX 10 CUCTEMATUUYECKOMY TOJIOYKEHUIO, HO KUBYIIUX TPU
pa3HOM OCBeIIeHNH (JIyTOBOHM KoMOKONBIMK — Campanula patula v iecHoi

— ..
PucyHok 6. 12 — BnusiHne cBeta Ha BHELLHU OONUK AepeBbLEB:

criesa — 0epeso, ewipocuwiee 8 riecy, crpasa — 0epeeo, 8bIPOCclUee Ha OMKPLIMOM
epyHme
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3aTeMHEHO €—— CONHEeYHO
N
N

BNaHo €¢—— P cyxo

PucyHok 6.13 — Pacnpepene-
HUe pa3MepoB JIMCTLEB B 3aBU-
CUMOCTMU OT YCINIOBUI OOUTaHUSA
paCTeHMﬁ: OT BJIQXHbIX K CYXUM

M OT 3aT€HEHHbIX K CONTHeYHbIM
lMpumeyvaHue. 3awmpuxosaHHbIU y4a-
CMOK coomeemcmeyem ycriogusim, rpe-
obnadatowum 8 rpupode

— C. trachelium, hmanka rmonepast —
Viola arvensis, pacTy1iasi Ha MoJsX,
Jyrax, OMyIIKax, U JIECHbIE (PHaKA
— V. mirabilis), puc. 6.13.

B ycroBusix n30bITKa M HEZIOCTAT-
Ka CBETa PaCIOIOKEHHUE JIMCTOBBIX
TUIACTHHOK Y PACTEeHHH B MPOCTpPaH-
CTBE 3HAYUTENHHO BapbUpYeT. Y pac-
TEHUI-TeTMO(HUTOB JIUCTHS] OPUEHTH-
POBaHBI HA YMEHBIIIEHHE TIPUXO0/IA Pa-
JIAALH B CAMBIE «OTTACHbIE) THEBHbBIE
yackl. JINCTOBBIE MIACTUHKY PaCIIo-
JI0KEHBI BEPTUKAJIBHO WU 1107 O0ITb-
MM YITIOM K TOPU30HTATIBHON TII0C-
KOCTH, TIO3TOMY JTHEM JIUCTBSI TOJTyYa-
10T OOJIbIIIEH YaCThIO CKOJB3SIINE
nya (puc. 6.14.).

Oco0eHHO SIPKO ATO BBIPAKEHO
Y MHOTHX CTENHBIX pacTeHuil. 1H-
TepecHa aJianTarys K 0cIa0leHHIo

TMIOJTyY€HHOH pafinaliiy y TaK Ha3bIBAEMBIX «KOMITACHBIX» pacTeHHH (-
kuit naryk — Lactuca serriola u nip.). JIucThst y AMKOTO JaTyka pacnoso-

Nocmynmenve paduayu,
omH. 84

Sobu
52 S
I
| S T N T T A |
&8 5 10 n 1
T g Yacoom

PucyHok 6.14 — MoctynneHue npsmon (S) n paccesiHHou (O) con-
HEeYHOW paguauum K pacTeHUsiM C ropusoHTanbHbiMU (A), BepTu-
KanbHbiMU (B) 1 pa3nu4yHO opueHTUpoBaHHbIMU (B) nucTbamum

(no W. A. Wynbruny, 1967)
1, 2— nucmes ¢ pasHbIMU yanamu HakioHa; S,, S, — rnocmynieHue K HuM npsmou
paduayuu, S, — ee CyMMapHoe rocmyrnieHue K pacmeHuro.
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JKEHBI B OTHOM TJTOCKOCTH, OPUEHTUPOBAHHOW C ceBepa Ha OT, U B TOJI-
JIeHb MPUXOJT PAJAMALIMK K JUCTOBON MOBEPXHOCTH MUHUMAJIbHBIH.

Y TEHEBBIHOCIMBBIX K€ PACTEHHUH JIUCThS PACTIONIOKEHBI TaK, YTO-
ObI MOJIyYUTh MAKCUMaJbHOE KOJIMYECTBO Majaromeil paguauuu. He-
PEIKO TEHEBBIHOCIHMBBIE PACTEHHS CIIOCOOHBI K 3alIUTHBIM JIBUYKEHH-
SIM: U3MEHEHHUIO MOJIOKEHUS JIMCTOBBIX TUITACTUHOK NPH MOMaJaHuM Ha
HUX CHUJIbHOTO CBETa. Y4acTKU
TPaBSHOIO MOKPOBA CO CIIOKEH-
HBIMH JIUCTHSIMU KUCITHILIBI CPaB-
HUTEIHLHO TOYHO COBITAJIAIOT C
pacIoIoKeHUEM KPYIHBIX COJ-
HEYHBIX ONMMKOB. Psin amantus-
HBIX 4epT MOKHO OTMETUTH B
CTPOEHHH JICTA KaK OCHOBHOTO
NPUEMHHKA COJHEYHOH pajaua-
. Hampumep, y MHOTHX Te-
AMO(PUTOB MOBEPXHOCTH JIMCTA
CIIOCOOCTBYET OTPa’KeHHUIO COJI-
HEYHBIX JTyuel (Onectsimas —y
JaBpa, MOKPHITAsi CBETIBIM BO-
JIOCKOBBIM HAJIETOM — Y KaKTy-
ca, MOJIOYAeB) WM OCIIabIEHHIO
UX JEUCTBHUs (TOJCTasi KyTHKY-
na, ryctoe onyuenue). s
BHYTPEHHETO CTPOEHUS JUCTA
XapaKTEpPHO MOILHOE Pa3BUTHE
TTAJIMCA THOM TKAHH!, HaJIm4re OOJTh-
I1I0T0 KOJTMYECTBA MEJKUX U CBET-
JIBIX XJIOPOILIacToB (puc. 6.15.).

OnHOM U3 3alIUTHBIX peakx-
U XJIOPOTIACTOB HA M30BITOU-
HBII CBET SIBISIETCSI UX CIIOCOO-
HOCTb K M3MEHEHHIO OPHEHTUPOBKHU U K MEPEMEILCHHUIO B KJIETKE, IPKO
BBIPAKCHHAs y CBETOBBIX pacTeHMH. Ha sS[pKoM cBeTy XJIOpOILIacTsI 3a-
HUMAIOT B KJIETKE TIOCTEHHOE MOJIOKEHHE M CTAHOBSITCS «peOpOM» K Ha-
nipaBiieHunto Jydeid. [Tpu cmaboM ocBelieHnr OHU PacTIpeiesIsIFOTCs B KIIET-
ke 1((y3HO WM CKAIJIMBAIOTCS B €€ HWKHEH 4acTu.

PucyHok 6.15 — PasnuyHbie

BeNIMYMHbI XJIOPOMNNacToB Y
TeHeBbIHOCNMBLIX (A) U cBeTOMIO-
6uBbIx (B) pacteHumit: (Mo T. K.
FopbiwunHon, E. T. MpyxuHoun,

1978)
1 — mucc, 2— nucmeeHHuya, 3 — Ko-
rbiIMeHb, 4 — YyucmsiK 8eCeHHUL.
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6.5. ®u3uosiornyecKue afanTauuu pacTeHUi

®dusHoIOrNYecKre aJanTaluid PaCTeHUH K CBETOBBIM YCIOBHUSIM
HA3eMHO-BO3AYIIHON Cpe/ibl OXBAThIBAIOT Pa3JUYHbIC KU3HEHHbBIC
(GyHKIIMH. YCTaHOBIIEHO, YTO Yy CBETOJIIOOMBBIX PACTEHUH POCTOBBIE
MpoIeCcChl 6oJiee YyTKO pearupyroT Ha HEJOCTaTOK CBETa MO CpaBHE-
HUIO C TCHEBBIMU. B pe3ynbrare HaOMonaeTcsl yCUICHHOE BBITATHBA-
HUE cTe0JICH, KOTOPOE MOMOTaeT PACTEHHUSIM POOUTHCS K CBETY, B BEP-
XHHUE SIPYChI PACTHUTEIIBHBIX COOOIIECTB.

OcHoBHbIE (PU3NOIOTHYECKUE a/IalITAIlUU K CBETY JIEKaT B cepe
(otocunTe3a. B obuieit ¢popme maMeHeHue (HOTOCHHTE3a B 3aBHCH-
MOCTH OT HHTEHCUBHOCTH CBETa BBIPAXKAETCS «CBETOBOW KPUBOH (O-

A
d _—
|
|
|
2 |
& 5/ H
T
3 / ¢
S
a
§ £
g
§ Op-——————— %
3 |
& |
§ I
x
s, !
dZ '——‘—'—; i
2/ |
4 4e !
(R 2, Humencubuocms
a, : paduayuu
a.

PucyHok 6.16 — CBeToBbIle
KpuBble (pOTOCUHTE3A:

A — obuwas cxema, b — kpusble Ornisi cee-
mornobusbix (1) u meHesbIHOCHUBBIX (2)

pacmeHudl.

TOCUHTE3a». DKOJIOTHYECKOE
3HAYEHHE UMEIOT CIEyIoIIne
ee napameTpsl (puc. 6.16).

1. Touke nepecedeHns Kpu-
BOU ¢ OChIO OpJaMHAT (pHC.
6.16,a) COOTBETCTBYET BEJINYH-
Ha W HalpaBJIeHue razooOMeHa
pacTeHU B IOJIHOM TEMHOTE:
(OoTOCHHTE3 OTCYTCTBYET, UME-
€T MEeCTO JIbIXaHHe (He TOrIo-
LLIEHHE, a BBIJCIICHUE COZ), no-
ATOMY TOYKA ¢ JIXKHUT HIKE OCH
abcrucc.

2. Touka nepecevyeHus cBe-
TOBOUM KPHUBOH C OCBIO abCIIUCC
(touxkm b, b, na pwuc. 6.16 0)
XapaKTepHU3yeT «KOMICHCAIH-
OHHBIN MyHKT», T. €. UHTEHCHB-
HOCTb CBETa, MPH KOTOpoi (o-
tocunres (nornomenne CO,)
YPaBHOBEIINBAET JIbIXaHHE (BbI-
nenenue CO,).

3. HTeHCHBHOCTH (OTO-
CHHTE3a C YBEJIMYCHHEM CBETa
BO3pacTaeT TOJIBKO JI0 OTpesie-
JICHHOTO TIpefena, B AajbHeH-

IIEM OCTAETCsl TIOCTOSIHHOM — CBETOBAst KpHBasi (DOTOCHHTE3A BBIXO-
JIIT Ha «TUIaTO HackIleHns». Ha puc. 6.16 obnacTb nepernda yclioBHO
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0003Ha4YeHa TUIAaBHOM KPUBOH, IEPEIoMy KOTOPOW COOTBETCTBYET TOY-
Ka ¢. [Ipoexims Touku ¢ Ha och abcuuce (ToYKa d) XapaKTepu3yeT «Ha-
CBIIIIEHHYI0» HMHTEHCHUBHOCTH CBETA, T. €. TAKYIO BEJIMYHHY, BBIIIE KOTO-
PO¥i CBET yke He TOBBIIIAET HHTEHCUBHOCTD (hoTocuHTe3a. [Ipoekuns
Ha OCh OPJIMHAT (TOYKA €) COOTBETCTBYET HAaMOOJIbIIIE HHTEHCUBHOCTH
(oTocuHTE3a IS JAHHOTO BUJIA B TAHHOM Ha3€MHO-BO3/IYIIIHOM CpeJie.

4. BaxxHasi XxapaKTepUCTHKAa CBETOBOW KPHMBON — YIoJl HakJIOHa
(a) x ocu abcrucc, KoTopast OTpayKaeT CTereHb yBeanueHus1 POTOCHH-
Te3a MPHU BO3PACTAHUM pajuaiud (B 00JIACTH CPAaBHUTEILHO HHU3KOW
WHTEHCHUBHOCTH CBETA).

VY pacteHuil oTMe4aeTcsi Ce30HHasl IMHAMUKA peaKLUu Ha CBET.
Tak, y ocoku Bosocuctoi (Carex pilosa) paHHei BECHOH B JieCy TOJb-
KO YTO TOSIBUBLIMECS JHCThSI MMEIOT TJIATO CBETOBOTO HACHIIICHHUS
¢dorocunTesa 3a 20-25 THIC. JIK, TIPH JIETHEM 3aTCHEHUH Y ITHUX Ke
BUJIOB KPHMBbIE 3aBUCHUMOCTH (DOTOCHHTE3a OT CBETa CTAHOBSTCS CO-
OTBETCTBEHHBIMU TTApaMeTpPaM «TEHEBBIM», T. €. JINCThsI IPHOOpeTa-
10T c110CcOOHOCTH Oosiee A HEKTUBHO UCTIOIB30BATh ClIA0BINA CBET. JTH
K€ JIUCThS MOCIIE MEPE3UMOBKH O] TIOJIOTOM 0€3TMCTHOTO BECEHHE-
TO Jieca CHOBa 00OHAPY)KUBAIOT «CBETOBBIE» 4ePThl (HOTOCHHTE3A.

CBoeobOpazHoii (hopmoii (U3NOTOTUIECKON aganTaiuu Mpu pes-
KOM HEJIOCTaTKe CBETa CIYXKHUT MOTEPs paCTEHHEM CIIOCOOHOCTH K (ho-
TOCHUHTE3Y, Mepexo/l K reTepoTpoHHOMY MUTAHUIO TOTOBBIMU OpraHH-
YeCKUMH BelecTBaMH. MIHOTIa Tako# mepexo cTaHOBHIICS 0€3BO3B-
paTHBIM U3-3a MOTEPH PACTEHHSIMHU XJIOPOQPUIUIA, HAPUMED, OPXHU-
JIeW TEHUCTHIX elloBBIX JiecoB (Goodyera repens, Weottia nidus avis),
BepmisiHuLa (Monotropa hypopitys). OHU KHUBYT 3a CHET MEPTBBIX
OpPraHUYECKHX OCTATKOB, MMOJyYaeMbIX OT APEBECHBIX MOPOI U APY-
rux pacteHuid. JlaHHbIil cnoco0 MUTaHUS MOJTYYMII Ha3BaHHE Carpo-
(uTHOTO, a pacTeHus Ha3bIBAIOT canpogumami.

6.6. Du3HoOJOrHYEeCKHE AAANTALNUY KUBOTHBIX

J11s1 mogaBIsAIomEero OOJIbIIMHCTBA HA3eMHbBIX JKMBOTHBIX C JIHEB-
HOM M HOYHOW aKTHUBHOCTBIO 3PEHHUE MPEACTABISET OJUH U3 CIOCO-
0OB OpHEHTAIINN, UMEET BXKHOE 3HAUCHUE JIJIsl TOUCKOB JOOBIYM. MHO-
rve BUbI )KUBOTHBIX 00J1aJ1af0T ¥ IBETHBIM BHAEHNEM. B CBs3H ¢ 9THM
Y KHUBOTHBIX, 0COOCHHO YKEPTB, BOZHUKIIN MPHUCIIOCOOUTENBHBIE 0CO-
oerHOCTH. K HUM OTHOCSATCS 3aIlMTHAS, MACKUPYIOIIAs U TIPSy TPEK-
Jlaromiasi oKpacka, NOKPOBUTEIbCTBEHHOE CXOJCTBO, MUMHUKPUSA
(puc. 6.17) u T. 1. Bo3HUKHOBEHHUE SPKO OKPAIIEHHBIX I[BETKOB BBIC-
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LIMX PACTEHHUH TaK¥Ke CBSI3aHO C 0COOEHHOCTSMH 3pUTENIHLHOTO armapa-
Ta ONBUIUTEJICH M B KOHEYHOM CUYETE CO CBETOBBIM PEKUMOM CPEJIbI.

6.7. BoaHblii pexxum

JledunuT Bitaru — ojiHa U3 HanboJee CyIIEeCTBEHHBIX 0COOCHHO-
CTEeH HA3eMHO-BO3YIITHOM CPEIbl )KU3HU. DBOJIOIUS HA3EMHBIX Opra-
HU3MOB TPOXOJUIIA IMTyTEM MPHUCTIOCOOIEHHS K TOOBIBAHUIO U COXpPa-
HEHUIO BiIard. PeXMMbl BIQXKHOCTH CpeJibl Ha CyIlle Pa3HOoOOpa3Hb
— OT TOJIHOTO ¥ MOCTOSIHHOTO HACHIIIEHHsI BO3/1yXa BOASHBIMU Tapa-
MM, TJI€ B TOJI BHITIAIAET HECKOJILKO THICSY MIJUTUMETPOB 0CAIKOB (00-
JIaCTH 9KBAaTOPHAIBHOTO M MyCCOHHO-TPOITUUYECKOTO KIIMMaTa) J10 MpaK-
THUYECKH TIOJTHOTO X OTCYTCTBHSI B CyXOM BO3IyX€ IyCTBIHb. Tak, B
TPOMUYECKUX MYCTHIHSIX CPETHETOJIOBOE KOJTUYECTBO OCAJIKOB MEHb-
me 100 MM B 1O/, ¥ TIPY 3TOM JO0K/IM BBINIAIAIOT HE KaXKIbIN TOI.

l'omoBoe KonMUecTBO OCAIKOB HE BCer/ia JaeT BOBMOXKHOCTh Olle-
HUTh BOJOOOECIIEYEHHOCTh OPTaHMW3MOB, TaK KaK OIHO M TO K€ HUX
KOJTMYECTBO MOXKET XapaKTepU30BaTh MyCTHIHHBIN KIUMaT (B CyOTpO-
NMKax) U OYeHb BIAKHBIN (B ApKTHKE). Bosblnyto posb urpaer coot-
HOIIIEHHE OCAaJIKOB W MCMAPSIeMOCTH (CyMMapHOTO IOJI0BOTO McCHape-
HUS CO CBOOOTHOM BOJTHOM MOBEPXHOCTH ), TAKIKE HEOJMHAKOBOE B pa3-
HBIX paiioHax 3eMHoro mapa. O0nactu, rje 3Ta BeJIMYMHA TPEeBbIIIa-
€T TOZIOBYI0 CYMMY OCaJIKOB, Ha3bIBAIOT apuoHbiMuy (CyXUMHU, 3aCylll-
TMBBIMH). B apuaHBIX 007acTAX PacTeHUs MCIBITHIBAIOT HEAOCTATOK
BJIard B TeYeHHE OOJIbIIEH YacTH BereTanuoHHoro nepuona. Obmac-
TH, B KOTOPBIX pacTeHus 00€CTIeYeHbI BJIarol, Ha3bIBAIOT SYMUOHBIMU,
WM BIKHBIMUA. Hepenko BBIIENSIOT W TepeXOHbIe 30HbI — KO-
apuonvie (CeMUapUIHBIC).

3aBUCUMOCTh PACTUTEIILHOCTH OT CPEJIHET0JI0BOIO KOJIMYECTBA
0CaJIKOB ¥ TEMIIepaTyphl NoKa3zaHa Ha puc. 6.18.

Bopoobecnieuenne Ha3eMHBIX OPraHW3MOB 3aBUCHUT OT PEXXUMa
BBIMAJICHUsI 0CAJIKOB, HAJIMYHMS BOJOEMOB, 3al1acOB TTOYBEHHOM BIIArH,
OJM30CTH TPYHTOBBIX BOJA U T. JI. ITO CHOCOOCTBOBAJIO PAa3BUTHIO Y
Ha3eMHBIX OPraHU3MOB MHOXKECTBA aJIalTalliU K Pa3IMYHBIM PEXKH-
MaM BopooOecriedenus (puc. 6.19.).

Ha pucynke 6.19 cieBa HampaBo Moka3aH Mepexoa OT 00HuTaro-
IIMX B BOJIC HU3IIMX BOIOPOCIIEH C KJIeTKaMu 0e3 BaKyoJiel K IepBUY-
HBIM MOUKHUIOTUIPUYECKUM HA3eMHBIM BOJOPOCISM; 00pa3zoBaHUE
BaKyoJIel y BOJHBIX 3€J€HBIX W XapOBbIX BOJOPOCIEH; mepexos oT
MMEIOIIUX BaKyOJIM TaUIO(UTOB K TOMOMOTHPUUECKUM KOPMO(pHUTaM
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PucyHok 6.17 — Mpumepbl MUMUKpUK:

1 — necnas oca (mooenv); 11 — oca-nencuc (modens);

2 — nyenosuoka; 12 — myxa-kmuipb muoac (noopasicameinv)

3 — ocosuoka; (ayxus- 13 — 60sicvst KOpoBKa neuc (Mooens);
noopasicamenu)

5 — moxnamka 14, 15 — mapaxanvi-npozonekma

nonepeynononocamasi; (noopasicamenu)

7 — uwmens 3eMIsiHol (MOOenb); 16 — orcyx-3ykuc (modenv)

4a — myxa wimenesuoxa, (nodpasicamen) 17 — acyr-oposocex,

6 — babouka-uimenesuoxa; 18 — knon nueeyc, (noopaxcamen);

8 — wimensv kamennwvlil (Moodenn), 19 — 6abouxa, P ’

46 — myxa-wmenesuoka (noopasicamens); 20 — oca doposicnas;

9 — oca-muenumusi (Mooenn), 21 — nayk; 22 — xknon; 23 — quuunka

10 — orcyx-konobopombyc (noopadicamens); KV3HeuuKa, noopanicaioujue Mypagbim
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PucyHok 6.18 — 3aBUCUMMOCTb pacTUTENLHOCTU OT CPeaHerogoBoro
Konu4yecTtBa oCagikoB U TemnepaTtypbl:
1 — mponuyeckul nec; 2 — nucmonadHbIl nec; 3 — cmerb; 4 — nycmbiHs;, 5 —
X80UiHbIl nec; 6 — apkmuyeckasi U 2opHasi myHopa
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Bacteriophyta 1
Cyanopyta

PucyHok 6.19 — MpucnocobneHne BoAHOro o6MeHa pacTeHumn K
HaszeMHoMy obpa3y xu3Hu (u3 B. Jlapxepa, 1978)
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(pacripocTpaHeHHEe MXOB — FHAPOQPHUTOB eIle OTPaHHUEHO MECTOOOH-
TaHUSIMH C BBICOKOH BIQXKHOCTBIO BO3/IyXa, B CyXUX MECTOOOUTAHUSIX
MXH CTaHOBSITCSI BTOPUYHO OWKMIOTUIPUIECCKIMH); CPEIH TAopoT-
HUKOB M MOKPBITOCEMEHHBIX (HO HE CPE/I TOJIOCEMEHHBIX ) TAKKE HMe-
IOTCS] BTOPHYHO NOWKUJIOTHApUYecKre (OpMbl. BOIbIIMHCTBO JHCTO-
cTeOenbHBIX PACTEHUH TOMOWOTHPUYHBI OJ1aroapsi HaJM4UrIo0 Y HUX
KyTUKYJSIPHOW 3aIIMTHI OT TPAHCIHMPAIMKA M CHIIHOW BaKyOJIH3aLUU
ux Ki1etok. ClieryeT OTMETUTb, YTO KCepO(HITBHOCTD )KUBOTHBIX U Pa-
CTEHUU CBOMCTBEHHA TOJBKO HA3€MHO-BO3YIIIHON CpeEIE.

Ocanku (D0o/b, rpaj, CHEr) KpoMe Bog000eCTieeH s U CO3TaHus
3amacoB BJIary, 4acTo UTPAIOT U PYTYIO SKOJIOTMUECKYI0 poib. Hampu-
Mep, TIPH JIMBHEBBIX JIOXK/ISX TI0YBA HE YCTICBAET BIIMTHIBATH BIIary, Boza
CWJIbHBIMU TIOTOKaMU OBICTPO CTEKAeT W 3a4acTyl0 CHOCHUT B 03epa U
pekH cnabo YKOPEHHBIIHECS PACTEHHs, MEJKUX >KHBOTHBIX W TIJIONO-
POIHBINA coi MmoYBkl. B mokiMax pek T0’KI1 MOTYT BBI3bIBATh MABOJIKH
¥ OKa3bIBaTh TAaKUM 00pa3oM HEOIAarompHsITHOE BO3/ICHCTBHE HAa OOH-
TaIOIIHNX 3/IECh PACTEHUS M )KMBOTHBIX. B 3aTOIUISIEMBIX IEPUOUUECKN
MecTax o0pasyercst cBoeoOpa3Has moiiMeHHas ¢ayHa u uopa.

OrpuriarenbsHOE IEHCTBUE HA PACTEHMSI M YKUBOTHBIX OKa3bIBACT M TP/,
IoceBbI CeNbCKOXO3SICTBEHHBIX KYJBTYP Ha OTAEIBHBIX MOJISIX MHOTIA ObI-
BAIOT MOJTHOCTHIO YHUUTOKEHBI STUM CTUXUHHBIM OE/ICTBHEM.

MnorooOpasHa KoIoruyeckas pojb CHEXHOro mokposa. [{yis pac-
TEHWH, TIOYKH BO30OHOBJICHHSI KOTOPHIX HAXOASATCS B MOYBE WM Y €€
MOBEPXHOCTH, MHOTUX MEJIKMX KHBOTHBIX CHET UTPaeT pojb TEIIo-
M30JIMPYIONIETO TIOKPOBA, 3alIHINasi OT HU3KUX 3MMHHUX TEMIIEpaTyp.
[Ipu mopo3zax Beiie -14°C nox cioeM cHera B 20 cM Temrneparypa 1no-
yBbI He omyckaercs: Huxke 0,2°C. [TmyOoKuii CHEXKHBIM MOKPOB TPEIOX-
paHsieT OT BbIMEp3aHHUs 3eJIEHbIC YacTH pacTeHH. Takue pacTeHus, Kak
BEPOHHWKA JIEKAPCTBEHHAS!, KOTILITEHb U JIP., YXOJIAT MOJ] CHET, He cOpa-
ChbIBasi TUCTBBL. MeNK1e Ha3eMHbIE KUBOTHBIE BEYT 3MMOW aKTUBHBIN
00pa3 >KU3HU, POKJIAIBIBAs IOl CHETOM M B €r0 TOJIIIE MHOTOYHCIICH-
HBIE rajepen Xo70B. B cHe>KHbIE 3UMBI ITPU HAJIMYUW BUTAMUHHU3UPO-
BaHHOTO KOpMa MOTYT Pa3MHOXAaThCsl TPBI3YHBI (JIECHASI M KEITOrop-
Jasi MBIIIH, PsIIT TIOJIEBOK, BOMSTHASL Kpbica U Jp.). [Tom cHeroM B CHITb-
HBIE MOPO3bI NIPSUYTCs PAOUMKH, KypOHaTKy, TETEPEBa.

KpynHBIM KHBOTHBIM 3UMHHUI CHEKHBIN IMOKPOB HEPEIKO MEIaeT
JI0OBIBaTh KOPM, MEPEBUTaThCsl, 0COOEHHO MpHU 00pa30BaHUM HA TO-
BEPXHOCTH Jie/isiHOU KopkH. Tak, mocu (Alces alces) cBoOOIHO mTpeo1o-
JIeBAIOT CIIOM cHera ryouHoi 10 50 cM, 6osiee MEIKUM KHUBOTHBIM 3TO
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HENOCTYMHO. YacTo mpyr MHOTOCHEX-
HBIX 3UMax HaOmrofaercsi rudenb Ko-
Cynb, TUKUX KabaHOB (puc. 6.20).
Brinagenue Gonbiioro xKomuye-
CTBa CHEra OKa3bIBaeT OTPHIIATEIIb-
HOe BJIMsIHUE U Ha pacTenus. [lomu-
MO MEXaHUYECKHUX MOBPEKICHUN B
BHJIE CHETOJIOMOB WJIM CHETOBAJIOB,
MOIIIHBINA CJIOW CHEra MOXKET MPUBO-
JITH K BBITPEBAHUIO PACTEHHIA, a BO
BpeMs TasiHUA CHera, 0COOEHHO B 3a-
PucyHok 6.20 — 'my6okue TSDKHYIO BECHY, K BBIMOKAaHHUIO pac-
CHera cpaenanwv Henpo- TEeHUMU.
XO0AUMbIMU 3BEepPUHbIe TPpOoMNbI OT HU3KUX TEMIIEPATYP IPH CUITb-
HBIX BETpax B MaJIOCHEKHBIC 3UMBI
CTPaJIAOT PACTEHUSI M JKMBOTHBIE. Tak, B rOJIbI, KOTJIa CHETa BBITIAaeT MaJIo,
TMOHYT MBILIEBUIHBIE TPBI3YHBI, KPOTHI U IPYTHE MEJIKHE )KUBOTHBIE. BMme-
CTe C TEM B IIMPOTAX, I7Ie 3MMON BBITIAJAIOT OCAJIKH B BUJIC CHETa, pacTe-
HUSI ¥ )KUBOTHBIE UICTOPHYECKH TIPHUCTIO-
COOMJTMCH K JKU3HHU B CHETY WITH Ha €T0
MOBEPXHOCTH, BHIPAOOTAB Pa3INYHbIE
aHaToMO-Mop(hoIOrHIecKue, PH3H0I0-
THYECKHe, TIOBSICHYECKIE U JPYTHe
npuctocoOienus. Harmpumep, y Heko-
TOPBIX KUBOTHBIX YBEIIMYUBACTCS K
3MME OIOPHAst TIOBEPXHOCTh HOT ITyTeM
0o0pacTaHusi UX KECTKUMH BOJIOCAMH
(puc. 6.21), mepbsiMH, POTOBBIMH TIIUT-

PucyHok 6.21 — OnopHas Kamu. Jlpyrue MUrpupyroT WM Bliaia-
NOBEepPXHOCTb KOHeYHocTen 0T B HCAKTUBHOC COCTOAHHUEC — COH,

Genow kyponatku aumon (A)  CILTUKY, quanay3sy (puc.4.31). P xu-
u netom (B) BOTHBIX MEPEXOIUT HA MUTAHUE OIpe-
JCJICHHBIMU BUJaMH KOPMOB.

benr3Ha cHEXHOTO TOKpOBa Jie-

MacKUpPYyeT TEMHO OKpAIIEHHBIX KUBOTHBIX. CE€30HHAsi CMEHa OKpac-

Ki y OeJof M TYHAPSHON Kypomarok, TopHocTas (puc. 6.22), 3aiima-

Oensika, TaCKH, Meclia, HECOMHEHHO, CBA3aHa ¢ OTOOPOM Ha MAacKH-
POBKY IMOJI IIBET (pOoHA.

Ocazky TOMUMO HENOCPEACTBEHHOIO BO3JIEMCTBUSL Ha OpraHu3-

MbI O6YCJ'IOBJ'II/IBaIOT Ty WJIHW UHYIO BJIaXXHOCTb BO3/]1yXa, KOTOpas, KakK
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YK€ OTMEUaJIOCh, UTPAET BAKHYIO
POJIb B JKU3HU PACTEHHUH U KUBOT-
HBIX, TaK KaK BIUSET HA MHTCHCHB-
HOCTh UX BOJHOro oomeHa. Mcma-
pEHHE C IOBEPXHOCTH TeJa )KUBOT-
HBIX M TPaHCNUpPALUs y pPacTeHUI
UIyT TEM UHTCHCUBHEE, YeM MEHb-
111€ BO3/1yX HACBILLEH TapaMH BObI.

[Tornouienre Haa3eMHBIMH Ya-
CTSAMH KareJIbHO-)KUJIKOW BJar,
BBINAA0MIEH B BUAE TOXK/IA, a TaK-
e mapooOpa3HOM BIIard U3 BO3LY-
Xa Cpeliu BBICUIMX PACTEHUH BCTpe-
qaeTcs y SMU(PHUTOB TPOIHUECKUX
JIECOB, KOTOPbIE MOMIOMIAIOT BJIAry
BCEl MMOBEPXHOCTHIO JIUCTHEB U BO3- OKpacka ropHocras
JIyIIHBIX KopHel. [lapooOpaznyto
BJIary M3 BO3AyXa MOTYT BIUTHIBATh BETBH HEKOTOPHIX KYCTapHHKOB
U JlepeBbeB, HampuMmep, cakcaynoB — Halaxylon persicum, H.
aphyllum. ¥ BbICIINX CHOPOBBIX U 0COOEHHO HU3LIMX PACTEHHUH MO-
IVIOLIEHUE BJIAr¥ HA/3€MHBIMU YaCTSAMM SBISIETCS OOBIYHBIM CIIOCO-
O0M BOIHOrO mMuTaHusi (MXH, JUIIAKHUKK U 1p.). [lpu Hegocratke
BJIaryl MXH, JIMIIAWHUKHA CIIOCOOHBI TIEPEKUBATh JITUTEITLHOE BPEMs B
COCTOSIHUU OJIN3KOM K BO3yILIHO-CYXOMY, Briasiasi B anabuos. Ho cro-
UT MIPOUTH JOXKIIO, KaK 3TH PacTEeHHsI OBICTPO BIUTHIBAIOT BIIATY BCE-
MU Ha3eMHBIMH YacTAMU, IPUOOPETAIOT MATKOCTh, BOCCTAHABIUBAIOT
TYprop, BO30OHOBIISIIOT MPOIECChl (POTOCHHTE3a U POCTA.

Kakrycel naeansHo npucnocobnens! k aedunury Biaaru (puc. 4.39).
BonbIIMHCTBO BUIOB KaKTYCOB MOKPBITHI MyYKaMU KOJIOYEK, a BOMY
3amnacarot B cTeOusix (puc. 6.23). Tak, B 3acyluiMBble BpeMeHa cTe0erb
y KakTyca caryapo uMmeeT riyOoKHe CKIaakH, Kak Mexa y OasHa
(puc. 6.24).

[Tocne npoauBHBIX OXKIEH KAaKTyC HAMOJIHSIETCS BOIOM U pa30y-
xaeT. Koxwuiia, mokpeIBaroimas ero credesb, pacTsIruBaeTcs M CKIaIKN
NpakTUYECKH ncue3aroT. brarogaps 3anmacy Boabl 1 BOCKOBOMY Haje-
Ty Ha KOXHMIIE caryapo MOXET IEePEXHUTh HECKOIBKO JIET 3aCyXH.

Jlpyrue CyKKyJI€eHTbI, HalpuMep, MOJI0Yai, 3aracatoT BOy B JIMC-
TBSIX, @ KOJFOYKH y HUX OIMHOYHEIE.

Ha nucThsax cTEnHbIX M FOPHBIX KAMHEIOMOK M FOPEYaBOK UMe-
IOTCS TPOOOUYKHU U3 U3BECTH, 3aKPHIBAIOIINE CTICIIHAIEHBIE OTBEPCTHSI.

PucyHok 6.22 — Ce30HHas
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sanacsogel ]
CEpALeBHHE

BO BPEMA 3aCyXu nocne Aoxas

uepeyc Mmonouai

PucyHok 6.23 — CyKKyneHTbl PucyHok 6.24 — 3anacaHue u
lMpumeyaHue: Criega — kakmyc ue- pacxofoBaHue BoAbl
peyc, cripasa — mMonoyau KakTyca caryapo

Bo Bpemst 103151 POOOUYKH MPUITOAHUMAIOTCS OT 3aTEKAIOLIeH Ha JTUCT
BOJIBI, a MPH BBICBIXaHUH OITyCKAIOTCS HA MECTO, TEM CaMBIM TPEIOT-
Bpamias ucnapenue (puc. 6.25).

VY 3Be3auarku cpeaHel (MOKPHUIIBI) BHICACHIBATH BOAY MOTYT IPH-
CTMOCOONICHHBIE ISl ATOTO BOJIOCKHM, PACIIOJIOKEHHBIE Ha y3/ax, e
3aJIep’)KUBAETCS poca U J0XK/AeBas BOJA.

PucyHok 6.25 — KamHenomka
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Cunb(uym MpOH3EHHOIUCTHBIN UMEET JINCThS, CPOCIINECS y OC-
HOBaHUs cTe0Is, KOTOpble 00pa3yloT ITyOOKYIO yallly, IJe CKarjauBa-
€TCs BOZIa, a B JAJIbHEHUIIIEM HCITOIB3YeTCsl pPAaCTCHUEM.

PacTeHus conoH4akoB (coepochl) MOKPBITHI OecTsIIEH COMTHON
KOPOYKOM. B apy 0oT MOBEpXHOCTH JTMCTHEB OTPAKAIOTCS COTHEUHBIE
JTy4M, IpeoTBpalias neperpeB TkaHe. Houbto cosb Ha IUCTBSX MO-
II0IIAeT aTMOC(HEPHYIO BIary, HEPEIKO CTOIb aKTHMBHO, YTO 00pa3zy-
€TCsl KOHLIEHTPUPOBAHHbIN paccol, ¥ JIUCTbs CTAHOBATCS BIAXKHBIMU.

VY pacteHuii CUIIBHO YBIaKHEHHBIX Ha3eMHBIX Cpell OOUTaHUS He-
pEIKO BO3HUKAET HEOOXOMMMOCTh yIalieHus n30biTKa Biiard. Kak mpa-
BWJIO, 3TO OBIBAeT, KOIJa MoYBa XOPOLIO MPOrpeTa U KOPHH aKTUBHO
BCACHIBAIOT BOIY, a TPAHCITUPAIIHS OTCYTCTBYET (YTPOM WM TIPH TyMa-
He, KOTJa BIAKHOCTh Bo3ayxa onmuska k 100%).

N30bITOuHAs Bara yaanseTcs myTeM 2ymmayi — BBIIETICHHUST BOIbI
yepe3 CrielMalbHbIe BhIICIUTEbHbIE KIETKH, PAacTONIOKEHHBIE TI0 Kparo
W Ha ocTpue Jucta (puc. 6.26). K ryrrammm criocoOHbBI He TOIBKO THIPO-
¢uthl, HO 1 MHOTHE Me3oduThl. Ha-
nprMep, B YKPAUHCKHUX CTEISIX TYT-
Tarusi oOHapy»eHa Ooree ueM y To-
JIOBUHBI BCEX BUJIOB pacTeHuid. MHO-
Y€ JIyTOBbIE TPaBbl IYTTUPYIOT TaK
CHJIBHO, YTO YBJIQXHSIOT MOBEpPX-
HOCTB TOYBBI. TaK >KUBOTHBIE U pac-
TEeHHs1 IPUCTIOCAOIMBAIOTCS K CE30H-
HOMY PacIpe/IeTIeHHIO OCaJIKOB, K MX
KOJIMYECTBY U XapakTepy. ITUM OIl-
penenseTcs: COCTaB PaCTEHUH U JKU-
BOTHBIX, CPOKH MPOTEKAHUSI TEX WU
WHBIX ()a3 B IUKJIE UX Pa3BUTHSL

Ha BrnaxHOCTB OKa3bIBaeT BIIM-
SIHUE W KOHJICHCAIUs BOJSHBIX Ia-
POB, YacTO MPOUCXOIAIIAS B MPH-
PucyHok 6.26 — Tunel rytTa- 36MHOM CJIO€ BO3JyXa IIpU CMEHE

LMK Y pa3HbIX pacTeHUi TeMIeparypsl. Belmagenue pocsl
(no A. M. Npoa3uHckomy, MPOUCXOUT IPU CHIDKEHUHN TEMIIES-
1965): parypbl B BeuepHHE 9achl (puc. 6.27).

1 —y 3nakos, 2 — y semnsAHuky, 3 Hepeako poca BBITAJAET B TaKOM

— Y miofbrana, 4—y Morodas, 5—  yonpgecTBe, 4T0 OOMIBHO CMAuNBa-

y 6ennesanuu capmamckod, 6—y

Knesepa, €T pacTeHusl, CTEKaeT B MOYBY, yBE-
JINYUBAET BIAXKHOCTHh BO3JyXa H
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co3/1aeT OJIArONpHUSTHBIE YCIIOBUS sl )KUBBIX OPraHU3MOB, OCOOEHHO
KOIZia IPYyrUX OCAAKOB BbINafaeT Maso. OcaxIeHUIO pOChI CIIOCOOCTBY-
10T pactenus. Oxaxaasch HOYbIO, OHM KOHJICHCUPYIOT Ha cebe BOoJ-
Hble Tapbl. Ha pexuM BIa)KHOCTH 3HAYHUTEIBHO BIUAIOT TYMAHBI, I'yC-
Tast 00JIAYHOCTb U APYTHE NPUPOIHbIE SBICHUSL.

[Tpy KOMMUYECTBEHHOM XapaKTEPUCTHKE Cpebl OOMTaHUS pacTe-
HUH 110 BOAHOMY (DAKTOpPy MCHOJB3YIOT MOKA3aTeld, OTpakaroliue
COJIEpXKaHME, PACIIPENETICHUE BIIard HE TOJLKO B BO3JyX€E, HO M I10-
yBe. [lougennas 60o0a WIAW BIAXKHOCTb IOYBBI, SIBIAETCS OJHUM U3

PucyHok 6.27 — Kannu pocbl Ha NMUCTbAX MaHXeTKU

OCHOBHBIX MCTOYHUKOB BJaru i pacteHuil. Boga B mouse Haxo-
JUTCS B pa3poOJIeHHOM COCTOSIHUH, BKpAIUIeHa B TIOPBI Pa3HBIX pa3-
MEpOB U (GOpM, UMeeT OOJBIIYI0 MOBEPXHOCTH pasfelsia ¢ MOYBOM,
COACPIKUT Pl KAaTUOHOB 1 aHUOHOB. HOC—)TOMy IIOYBCHHAJ BJIara HEO-
JTHOpPOIHA 10 (PU3HYECKUM U XUMUYECKHM cBolicTBaM. He Bes Boza,
coJeprKamiasicsi B MOYBE, MOKET OBITh MCIIOJIb30BaHA PACTEHUSIMHU.
ITo ¢u3nyeckoMy COCTOSTHHIO, TOABMIKHOCTH, TOCTYITHOCTH U 3Ha-
YCHUIO 1A paCTCHI/Iﬁ MOYBCHHAasA BOAA NMOAPA3ACIACTCS Ha r'paBUTa-
LIMOHHYI0, TUTPOCKOMUYECKYIO U KanwuisipHyto (puc. 7.11).

B nouse cozmepxurcs u napooOpasHasi Biara, 3aHUMaroIlas Bce
CcBOOOHBIE OT BOJIBI MOPHI. JTO MOYTH Bceraa (KpoMe MyCThIHHBIX
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MOYB) HACHIMICHHBIA BOAsiHOW map. [lpu moHwkeHun Temmneparypbl
Huxke 0°C mouBeHHAs Biara MepexoAuT B Jej (BHavase cBOOOIHAs
BOJIa, a TIPH JAJbHEUIIIEM OXJIAKIEHUHN — W 9acCTh CBS3aHHOM).

OO11ee KOIMYEeCTBO BOJIbI, KOTOPOE MOXKET OBITh YAEP/KaHO MOY-
BOI (€10 OIPEIeNSIOT, 100aBIsist H30BITOK BOJIBI M 3aTE€M OXKHIasl, TIOKa
OHa He MEePECTAHET BBIXOJUThH KAIUIIMHU), HA3bIBAETCS NO€601 81a20-
eMKOCmbIO.

ConepxxaHue BJIaru B I0YBE, IIPU KOTOPOM PACTEHHUE HE YAOBIIET-
BOPSIET CBOIO MOTPEOHOCTH B BOJIE, HA3BIBACTCS KOIPpuyuenmom 3a-
és:0anus. JIsi OJTHOTO W TOTO K€ BHJA PAaCTEHUS Ha PAa3HBIX MOYBAX
KO3((UIMEHT 3aBIJaHUs HEOJUHAKOB U COCTABIISIET, HAIPUMED, IS
Tsxenon mHel 16,3%, a muis kpynHoro necka — 0,9%.

CnenoBarenbHO, 00111€€ KOJIUYECTBO BOJIBI B IOUBE HE MOXKET Xa-
paKTepHU30BaTh CTETIEHh 00ECTIEUEHHOCTH pacTeHuid Biaron. s ee
onpezesieHns U3 O0IIEero KoJMYecTBa BOAbI HEOOXOAMMO BBIYECTh
ko3 punment 3aBsaanus. OnHako GU3NYECKH TOCTYIHAS BOAA TO-
YBbl (PU3NOJIOTUYECKH HE BCerja AOCTyIHAa PAcTEHUSM H3-3a HU3-
KO TeMIIepaTypbl MOYBBI, HETOCTATKa KUCIOPOa B IOYBEHHOM BOJIE
Y TIOYBEHHOM BO3/1yX€, KHCIOTHOCTH IMOUYBBI, BBICOKOH KOHLEHTpa-
IIUM PaCTBOPEHHBIX B MOYBEHHOH BOJE MUHEpabHBIX cojeil. Heco-
OTBETCTBHME MEXy BCAChIBAHHEM BOJbI KOPHAMH M OTHAYEH €€ JIHC-
ThSIMU MPUBOAMT K 3aBSAaHUIO pacTeHU. OT KoauuecTBa (PU3N0I0-
TUYECKH JIOCTYITHOM BOJBI 3aBUCUT Pa3BUTHE HE TOJIHKO HAI3EMHBIX
4yacTel, HO U KOPHEBOW CUCTEMBI pACTEHUI. Y pacTeHul, npouspac-
TAIOIUX HAa CYXHX MMOYBaX, KOPHEBAsi CHCTeMa, KaK MpaBuiIo, Ooee
pa3BeTBiieHa, O0Jee MOILIHAs, YeM Y PACTEHUH BIa)KHBIX MeCT 00H-
taHus (puc. 6.28).

OnHUM M3 MCTOYHHMKOB MOYBEHHOM BIIArU SIBJSIFOTCS TPYHTOBbBIE
BoJbI. [Ipy HU3KOM WX ypOBHE KamuyuIsipHAas BOAA HE AOCTHUTaeT MO-
YBBI U HE BIMSIET HA €€ BOJHBIN PEXHUM. YBIaXKHEHUE MOYBBI 32 CUET
TOJBKO aTMOC(EPHBIX OCAJKOB BBI3BIBAET CHIIbHBIE KOJIeOaHUS ee
BJI&KHOCTH, YTO YacCTO OTPULATEIBHO BIUSAET Ha pacTeHus. BpenHo
CKa3bIBAETCS U CIIMIIKOM BBICOKMH YPOBEHb IPYHTOBBIX BOJ, IOTOMY
YTO ATO MPUBOIHT K MEPEYBIAKHEHUIO TTOYBBI, K 00CTHEHUIO KUCIIO-
poaOM M 000TalllEeHUI0 MUHEPATBLHBIMU coisiMu. [locTosiHHOE yBIaX-
HEHHE TTOYBBI HE3aBUCHMO OT KalpH30B MOTOABI 00€CTIEYNBAET ONTH-
MaJIbHBI YPOBEHb I'PYHTOBBIX BO/I.
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PucyHok 6.28 — KopHeBasi cucteMa 03MMOM MLUeHULbI

(no B. I. XpxxaHoBCckomy 1 Ap., 1994)
1 — npu 6onbwom Konuyecmae ocadkos; 2 — rpu cpedHem; 3 — rpu Masiom.

6.8. TemnepaTrypHblii pekum

OmunTeTbHON YepTOi HA3EMHO-BO3IYIIIHOM Cpe/ibl BIsieTCst 00Tb-
IIOH pa3Max TeMIepaTypHbIX KonebaHuit. B 601bIIMHCTBE palilOHOB CyIIN
CYTOYHBIE ¥ TO/IOBBIE aMILIUTY/IbI TEMIIEPATYpP COCTABIISIOT AECATKU Ipa-
nycoB. OCOOCHHO 3HAUMTETbHBI I3MEHEHHS TEMIIEpaTyphl BO3/TyXa B ITy-
CTBIHSIX M MPUNIOJIIPHBIX KOHTUHEHTANIbHBIX paiioHax. Harpumep, ce30H-
HBIW pa3max Temrieparypbl B mycTbiHsx Cpennenr Azuu 68-77°C, a cy-
TouHbld — 25-38°C. B okpecTHOCTSIX SIKyTCKa CpeiHesTHBapCKas TeMIie-
parypa Bo3myxa - 43°C, cpenHentonbcekas — +19°C, a TooBoit pazMax
— ot - 64 no +35°C. B 3aypasibe rofoBoii X011 TeMIneparypbl BO3ayxa
PE3KHIi ¥ COYeTaeTcs ¢ OONBIION N3MEHYMBOCTBIO TEMIIEPATyp 3UMHUX
Y BECEHHUX MECSLEB B pa3Hble rofbl. CaMbIM XOJIOIHBIM SIBIISIETCS SH-
Baphb, CpeIHss TeMIeparypa Bo3myxa cocrasisieT -16 -19°C, B oraens-
HBIE TO/IbI TOHMKaeTcst 10 -50°C, camblil TEIUTBIA MECSI HIOJb C TEMIIe-
parypoit ot 17,2 no 19,5°C. MakcumalibHble IIJIFOCOBBIE TEMIIEPATYPHI
38-41°C.
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100 A B Ewe Gosee 3HAYUTENbHBI

90 Kosie6aHMs TeMIeparypsl Ha Mo-

= gg BEPXHOCTH MO4BHI (puc. 6.29).
S 60 [ HasemHble pacTenus 3aHu-
g 50 MAroT 30HY, MPUIEKAIIYIO K I0-
a gg BEPXHOCTH IIOYBBI, T. €. K IIOBEP-
20 XHOCTH pazziesiay, Ha KOTOpOM co-
18 -3--2-10 1231102030 "qut“c BEpILIAETCA MEPEXON MaarolnX
10 Jy4yed U3 OAHOM cpenbl B Jpy-
20 Iy, — U3 IPO3pavyHOil B He-
s 30 I npo3pauHyro. Ha aroii nmosepx-
:- gg HOCTH CO3/IaeTCs1 0COOBIH TEIUIO-
é 60 BOM pEeXUM: THEM MPOUCXOAUT
£ ;g CUIbHOE HarpeBanue Gnaroxaps
90 MOIVIOLIEHHIO TEIUIOBBIX JIyYeH,
100 HOYbIO — CHJIBHOE OXJIAXKIEHUE
BCJIEICTBHE JyYEHUCITyCKaHUs.
IToaTOMY IpU3EMHBIN CIIOK BO3-
PucyHok 6.29 — Pacnpegene- AyXa UCIbITbIBACT Haubojee pes3-
HUe Temmnepartyp onus KHWE CYTOYHBIC KoJIeOaHHsI TEMIIE-
NOBEPXHOCTU MOYBbI paryp, KOTOPLIC B HauOOJIbIIEN
(no H. Walter, 1951) CTETIEHU BbIPA’KEHBI HaJl OTOJIEH-

A — Houbto, 5 — OHem (wkarna mem-  HOM MOYBOM.

nepamyp 0ns A € 10 pas KpyrHee, Jem TennoBol pexUM MecCTO-
Z’z i‘)(') Je; MPUSeMHBIU CTI0U 6030YX8,  Granps, HAPUMED PACTEHMIA,

XapaKTepU3yeTCsl HA OCHOBE U3-

MEpPEHUN TEMIEPATYPHI HEMOC-
PEICTBEHHO B PACTUTEIbHOM MOKpPOBE. B TpaBSHHUCTHIX cooOecTBax
V3MEPEHHs IENIAl0T BHYTPU U HA TIOBEPXHOCTH TPABOCTOS, & B JIecax,
II€ CYLIECTBYET ONPENCICHHBI BEPTUKAJIBHBIN I'PaEHT TEMIEpa-
Typbl, — B Psiie TOYEK HA Pa3HBIX BHICOTAX.

YCTONYHMBOCTD K TEMIIEPATyPHBIM U3MEHEHHUSAM CPEIbl Y Ha3eM-
HBIX OPraHU3MOB Pa3jMyHa U 3aBUCUT OT KOHKPETHOTO MECTOOOHTA-
HUSI, TJIE TIPOTEKAET WX JKU3Hb. Tak, Ha3eMHBIE TUCTOCTEOCIbHBIC Pa-
CTeHUs B OOJIBIIMHCTBE CBOEM PACTYT B LIMPOKOM TEMIIEPATYPHOM
JIMara3oHe, T. €. ABJISIFOTCS dBPUTEPMHBIMU. VX )KM3HEHHBINM UHTED-
BaJl B aKTUBHOM COCTOSIHUM IPOCTHPAETCsl, KaK MpaBujo, oT 5 10
+55°C, npu 3tom mexay +5 u +40°C 3Tu pacTeHUs] TPOAYKTUBHBI.
PacTeHunss KOHTUHEHTAJIBHBIX 00JaCTeH, U1 KOTOPBIX XapaKTepPEeH YeT-
KM CYyTOYHBIA XOJI TEMIIEPATYpPBI, Pa3BUBAIOTCS JIy4Ille BCETO, KOTIa
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Houb Ha 10-15°C xonon-

Hee, YeM JeHb. DTO OTHO-

CHTCS K OOJTBIIMHCTBY pa-

| CTeHuil yMEpPEHHOMN 30HbI

‘ — pY pa3HHULIE TeMIepa-

Cocra xernTan Typ 5-10°C, a Tponmuec-

KM€ PacTeHUs MpHU elle

S iy g IR G T MEHbIIEH aMIIHUTYAE,
23 okoJ10 3°C (puc. 6.30).

L g4 7 Haweas VY nmoNKMUI0TEpMHBIX

ooy iy o OpTaHH3MOB C TIOBBILIEHH-

mﬁ'i';_-;' { em temrieparypsl (7) mpo-

‘~:’::," Maprapua JIOJKUTENBHOCTh Pa3BHU-

5 L. odonea TUS (f) yMEHBIIIAETCs BCE

5 1o 15 20 25 %0 35 40 grrerpee. CKOPOCTH pas-

[HeBHas Temnepartypa, = C

BUTHS V/, MOKET OBITh BblI-

paxena popmynoi V=

PucyHok 6.30 — O6nactv ontumans-  100/t. Ckopocth paseu-

HbIX TeMnepaTyp Ansi pocTa u paseu-  THS, KaK BETHUHHA, 00par-

TUSA Pas3fYHbIX pacTeHUin Hast €T0 IPOAOKUTEIIBHO-
(no Went, 1957) CTHU, BbIPAXKACTCH IMIPSIMOU,

MIEPECEKAIOLIENCS C OCBIO
TEMIIEpaTyp B «HYJIEBOM

N
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Llep cmHoeJ
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IYHKTE pa3BUTHs» (puc. 6.31).

Jnst nocTHKeHHs ONpenesieHHOM CTaJiuy Pa3BUTHsA, HApUMEP y
HACEKOMBIX, — OT SilIa 10 MMAarHHAJILHOM CTaJMM Bcerna Tpedyercs
ornpezeneHHas cymma temneparyp. [Ipoussenenue a3 pekTuBHOM TeM-
TepaTyphl (TEMIIEPATYPhI BBILIE HYJIEBOTO IyHKTa pa3BuTys, T. €. 1-1' )
Ha JUIMTEIbHOCTD PA3BUTHA (7) AAeT CeLM(PUUECKYIO s TaHHOTO BUJIa
mepmanviiyio nocmosnnyio passuruas C=t(T-T, ).

Hcnonb3ys faHHOE ypaBHEHHE, MOKHO pacCUUTaTh BPEMsl HACTYTI-
JIEHUsI ONIPEJEJIEHHON CTauK Pa3BUTHSl, HAIPUMEP BpPEUTEINIs pacTe-
HUS, Ha KOTOPO# 3¢ deKkTrBHA ¢ HUM OOphBOa.

Pactenus kak moOMKUIOTEPMHBIE OPTraHU3MBI HE UMEIOT COO0-
CTBEHHOH CTaOMIBHOM TeMrepaTtypsl Tena. Mx temmeparypa ormpe-
JeJsIeTCsl TEIUIOBBIM 0allaHCOM, T. €. COOTHOILIEHUEM MOTJIOLICHUS
Y OTJIa4¥ SHEPTUU. DTH BEJIMUMHBI 3aBUCST OT MHOTHX CBOWCTB KakK
OKpYyXarolen cpepl (KOJIM4ecTBa MOCTYMAOIEd COJTHEYHOU pa-
JUAIIU, TEMIEPATYPhl OKPYKAIOMIETO BO3IyXa U €ro IBHKEHUS),
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MpoaomxuTenbHOCTb
pasBuTua (t)

CkopocTb
passuTna

700 —

500 —

300 —

100 —

14

18 22

°
Temnepatypa, C

24

OnuHa Tena, L, mm

0.8
{24
{22

06
{20

0,4
118
{16

02
1,4

28 30

PucyHok 6.31 — Bnusinne temnepatypbl Ha pa3BUTUE CBEKIIOBUYHOMN

Tnu Aphisfabae (u3 E. MNoHTep u gp., 1982)
lMpodomkumensHocmb passumus (t), ckopocmb passumus (), pesynbmam (OnuHa

mena, L)

TaK ¥ CaMHUX pacTeHUM (OKPACKHU, BEIMUMHBI U PACTIOIOKEHHUS JIU-
CTheB U T.A.). [lepBocTeneHHy10 posb UrpaeT oxJaxaarouiee Jen-
CTBME TPAHCIUPALUU, KOTOpasi MPENIATCTBYET CHIIbLHBIM Ieperpe-
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BaM pacTeHHH B )KapKUX MecTooOnTaHusIX. Kak pe3ynbraT 1eicTBust
BbIIIEyKa3aHHBIX NMPUYUH, TEMIIEpaTypa pacTeHUN OOBIYHO OTIHU-
yaeTcsl (HEpeaKo JOBOJIbHO 3HAUYUTENIHHO) OT TEMIEPATYPhl OKPY-
JKAIOLIEro Bo3yXa. 31eCh BO3MOXKHbBI TPH CUTYaLlUU: TeEMIIepaTypa
pacTeHUs BBILLIE TEMIIEPATYPhl OKPYKAIOUIETO BO3]lyXa, HUXKE €€,
paBHa WM O4eHb OnM3Ka K Hel. [IpeBbllieHne Temmneparypsl pac-
TEHUH HaJ| TEMIIEPaTypoil BO3yXa BCTPEUYAETCsl HE TOJIBKO B CHJIb-
HO IIPOTPEBAEMBIX, HO U B 00JI€€ XOJIOAHBIX MECTOOOUTAHUAX. DTO-
My CHOCOOCTBYIOT T€MHasi OKpacKa WM WHBbIE ONTHUYECKUE CBOM-
CTBa PACTEHUH, KOTOPBIE YBEIUYMBAIOT MOTJIOIIEHHE COJIHEUHOH pa-
JUaluy, a TaK)Ke aHaTOMO-MOP(OJOruyecKkue 0COOEHHOCTH, CIO-
COOCTBYIOIIIME CHUKEHUIO TpaHCIHUpalUuU. [J0BOJIBHO 3aMETHO MO-
T'yT HarpeBarhCs, apKTUUECKHe pacTenus (puc. 6.32).

PucyHok 6.32 — PacnpepeneHue TemnepaTtyp B pO3eTOYHOM pacTte-
HUM apkTn4yeckon TyHapbl (Novosieversia glacialis) B conHeuyHoe
MIOHbCKOE YTPO npu Temnepatype Bosayxa 11,7°C
(no B. A. Tuxomupony, 1963)

Crnipasa — UHMeHcusHOCMb Mpoueccos xusHedesmenbHocmu 6 buocgepe: 1 —
camblli XoroOHbIU crioll 8030yxa, 2 — 8EpPXHSAS e2paHuya rnpupocma nobeeos, 3, 4,
5 — 30Ha Hauborbwell aKmueHOCMU XU3HEHHbIX MPOUECCO8 U MaKCuMaibHO20
HaKorneHusi opeaHuyecko2o seujecmsa, 6 — ypoeeHb 8€4HOU Mep3nombl U HUX-
HSIs1 epaHuya yKkopeHeHus, 7 — obrnacme Hauboriee HU3KUX meMrepamyp Moyebl.
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JpyrumM rpuMepoM siBiIsieTcst KapimkoBast mBa — Salix arctica Ha
AJsicke, Y KOTOpO# THEM JIMCThs Teruiee Bo3ayxa Ha 2-11°C u naxe B
HOYHBIE YaChl MOJIAPHOTO «KPYIIIOCYTOYHOTO AHs» — Ha 1-3°C.

PanneBeceHHUM 3(emeponsiaM, TaK Ha3bIBAEMBIM «IOJCHEXK-
HUKaM», HarpeBaHue JMCThEB 00eCIeuynBaeT BO3MOKHOCTh JTOCTa-
TOYHO MHTEHCUBHOTO (POTOCHHTE3a B COJHEUHBIE, HO €LIE XOJIO-
Hbl€ BECEHHUE JHU. (75 XOJOIHBIX MECTOOOUTAHUHI MM MECTO-
0o0MTaHUM, CBA3AHHBIX C CE30HHBIMHM KOJIEOAHMSIMU TeMmIepaTyp,
MOBBIIIEHNUE TEMIIEPATYPbl PACTEHUN SKOJIOTHYECKH OYEHBb BAXKHO,
TaK Kak (U3MOJOTUYECKHUE TTPOLECCHI TPU ATOM IMOIYYalOT B U3BE-
CTHBIX Mpejesax He3aBUCHUMOCTb OT OKPYKAIOIIEro TEMJIOBOTO
¢doHa.

CHuKeHue TemMneparypbl paCTeHUH O CPaBHEHUIO C OKpYyXka-
IOIMM BO3/[yXOM Yallleé BCEr0 OTMEYAETCSI B CUILHO OCBEIEHHBIX
U IPOTPEBAEMbIX yUacTKaX Ha3eMHOU cpelibl (yCThIHS, CTEMb), T
JIMCTOBAsl MOBEPXHOCTh PACTEHUM CHUJIBHO PEeAyLHMpPOBaHa, a yCHU-
JIeHHas TpaHCNMpalus cCocOOCTBYET yAaJeHUIO U30bITKa Terja 1
npeloTBpamIaeT neperpes. B o0mmx yeprax MoXKHO CKa3aTh, 4TO B
KapKUX MECTOOOUTAaHUSIX TeMIlepaTypa HaJ3eMHbIX YacTel pacre-
HUHW HUXKE, a B XOJIOJHBIX — BBIIIE TeMIepaTypsl Bo3ayxa. CoBma-
JICHUE TEMIIEPATyPbl PACTEHHH C TEMIIEPATYPOH OKPYKAIOLIETO BO3-
JlyXa BCTPEYAETCS peke — B YCIOBUAX, UCKIIOYAIOIINX CUIbHBIN
NPUTOK paJMallii ¥ WHTEHCUBHYIO TPAHCIHMPALHIO, HATIPUMED, Y
TPaBSHHUCTBIX PACTEHUI MOJI IOJOTOM JIECOB, @ HA OTKPBITHIX yyac-
TKaX — B MACMYPHYIO MOTOAY HJIU MPHU TOXKIE.

B nenom jxe HazeMHbIE OPraHU3Mbl 10 CPAaBHEHUIO C BOAHBIMHU
OTIIMYAIOTCS OONBIIEH 3BPUTEPMHOCTBIO.

B Ha3eMHO-BO3AYIIHOM Cpeie OCIOKHAIOTCS YCIOBUS KU3HU CY-
IIECTBOBAHUEM NO200HLIX UIMEHEHUI.

[Toroga — 3T0 HENMpPEPHIBHO MEHSAIOLIEECS COCTOsTHUE aTMOc(e-
pBl Y 36MHOH MOBEPXHOCTH, IPUMEPHO 110 BBICOTHI 20 KM (rpaHHLIa
Tpornocdepsl). U3MEHUNBOCTB MOTO/bI MPOSBISIETCS B MOCTOSHHOM
BapbUPOBAHUM COYETAHMS TAaKUX (DAKTOPOB Cpeibl, Kak TeMIepaTy-
pa M BIaKHOCTH BO3/yXa, 00JaYHOCTh, OCAJKH, CHJIa U HaIpaBie-
HUe BeTpa U T.4. (puc. 6.33, 6.34).

J171st TOroIHBIX M3MEHEHUH HapsITy ¢ 3aKOHOMEPHBIM YepeIOBaHH-
€M X B FOJIOBOM LIMKJIE€ XapaKTEPHbI HEMEPUOJUUYECKHE KoJIeOaHusl, Cy-
HIECTBEHHO YCIJIOKHSIIOIINE YCIOBHUS CyIIECTBOBAHMS HA3EMHBIX Opra-
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HI3MOB. Ha pucynke 6.35 Ha mprMepe ryceHHIIbl I0J0HEBO TII0/10-
xopku Carpocapsa pomonella nokasana 3aBUCHMOCTb CMEPTHOCTH OT
TEeMIIEpaTypbl U OTHOCUTENLHOU BIakHOCTH. U3 Hee clieyeT, 4To Kpu-

Neo w3 A20" A7 607100\ 140 N\ 1805 A\
: ! CEBEPLIBII TTEAQBKTBIN.OKEAH 7

ApkTuyeckne hpoHTEl MonsapHble ppoHTLI
vy neTom &a 1E€TOM
v 3umon aaa  3UMon

PucyHok 6.33 — ATtmoccepHblie chpoHThI Hap Tepputopuen Poccum

K e o : NepucTbIe KM
X — , ennbIA Bo3Aayx -7
64 Tennsii Bosayx NEpUCTO-CNONCTbIE
: . IGICITRE S F6
- rpo3oBoe 06nako KOMETANMG e = -
) p_ . D.,....ﬁi——cvcwr-'m o L 5
e e R N 2 i g B e
4 A NELAHBIE - - W )
- |4 n o - B =
- Lo gopsiinie &
94 - K[ 2= i . 5
- — XONOOHLIR BO3AYX F3
i’

PucyHok 6.34 — [1BuxkeHue Bo3ayxa B Tennom (a) u
xonogHom (6) ppoHTax
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Temneparypa ), °C

PucyHok 6.35 — CMepTHOCTb

nnopoxopku Carpocapsa
pomonella B 3aBucumocTtn ot
TeMnepaTypbl U BNAXXHOCTU

Cmepmf)\c}

\00%
20 304050607
OTHOCHTENLHAA BRAMHKOCTD, %

NN

§
AN

080 90

ryceHuy sionoHeBomn

(no P. Oaxo, 1975)

CreneHb OTKpbITUA yCTbuL, %

OcBelLLeHHOCTb

9,1-10? Br/m?

BbIC paBHON CMEPTHOCTH UMEIOT KOH-
LIEHTPUYECKY0 (OPMY M YTO OMTHU-
MaJIbHasl 30Ha OrpaHWYeHa OTHOCH-
TENBLHOHW BIAXXHOCTBIO 55 u 95% u
temneparypoii 21 u 28°C.

Cger, TemnepaTypa 1 BIaKHOCTb
BO3/lyXa 00yCIIOBJIMBAIOT y PAaCTCHUN
00BIYHO HE MaKCHUMaIlbHYIO, a CpeJl-
HIOIO CTEIIEHb OTKPBITHS YCTHHII, TaK
KaK COBIMaJICHUE BCEX YCIOBUH, CIO-
COOCTBYIOIINX UX OTKPBITHIO, CITy4a-
etcst penko (puc. 6.36).

MHOrojaeTHU pe)KUM MOrObI
XapaKTEPHU3YET KAUMAM MECMHOCMIU.
B nonsaTHe kimMMara BXOJAT HE TOJb-
KO CpeIHUE 3HAYCHUS METEOPOJIOTH-
YeCKHX SIBJICHUM, HO U UX I'OA0BOM, 1
CYTOYHBIN XOJIbI, OTKJIOHEHHUS OT HUX,
WX TIOBTOpsieMoCTh. Knnmar onpene-
JISIETCSl TeorpapUIeCKUMU YCIIOBHUSI-
MH paiioHa.

OcHoBHbIE KITUMaTHYeCKHe (hak-
TOPBI — 3TO TEMIIepaTypa U BIAXK-

OcBeLEHHOCTb
5,4410° BT/M

PucyHok 6.36 — BnusHue cBeTa, TeMnepatypbl U BNaXXHOCTU BO3AQY-
Xa Ha cTeneHb OTKPbITUSA YCTbUL NUcTbeB Ligustrum japanicum
(w3 B. Jlapxepa, 1978)
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HOCTh, M3MepsieMasi KOJTMYECTBOM OCAJIKOB M HACHIIIEHHOCTHIO BO3ITY-
Xa BOJSIHBIMU Napamu. Tak, B yIalleHHBIX OT MOpsl CTpaHax HaOioza-
€TCs TTOCTETICHHBIN Mepexo/l OT T'YMHTHOTO KJTMMaTa dyepe3 CeMHUapu/I-
HYIO IPOMEXYTOYHYIO 30HY CO CITy4aiiHBIMHU WITH TIEPUOANYECKIMHU 3a-
CYIIJIMBBIMU TIEPHOJIAMU K apUIHON TEPPUTOPUH, JUISi KOTOPOU Xapak-
TEPHBI TPOIOJHKUTENIbHAS 3aCyXa, 3aCOJIEHHE MOYBBI U BOjIbI (prc. 6.37).

. — 4
Ve 3 ammavgemwa“o 0 66—
“an\,Ha "
B g 1O 1P w p—""" 3 3p— i
250 — 100 Be\'eﬁ\-\\"o
90 — 44 PapvaU®
o__ 5° CpefHeropos

2
oM rop) CR——
wan( g A
an xemnepﬁ‘\/p ’
Taiira CMeLuaHHbI fec
£ S AR

TNucreenHbIn
nec

TNecocrens

. Mopson pble N YepHozembl
TyHAapoBble CeBepHblit W oA3onucTbie necHble  MoLHbii W KalTaHOBble
nouysbl nogson BONOTHbIE NOYBLI__MOYBbI 4EpPHO3EM  nousbl Ceposem

PucyHok 6.37 — Cxema U3MeHeHUA KnumaTta, pacTUTENbLHOCTU U
no4e BAOINb Npoduns Yepes ocHOBHbIe NaHawad Tl EBponenckon
yactu Poccum ¢ ceBepo-3anaga Ha toro-Boctok ao lNpukacnumnckon

Hu3mMeHHocTu (no B. H. Cyka4yeBy, 1934)
lNpumedarue: mam, ede kpusasi ocadkoe rnepecekaem 80CxX005ILYHO JTUHUIO UCapsi-
emMocmu, pacriofioxXeHa epaHuya mexoy 2yMuOHbIM (criega) u apudHbIM (cripasa)
Kknumamom. YepHbiM rokazaH ayMycosblli 20pU30HM, WMPUXOBKOU — UMToeuasib-
HbIl 20pU30HM.

Kaxnoe mMecTooOMTaHKHE XapaKTEepU3yeTCsl OMpeIeICHHbIM KO-
JIOTUYECKUM KIIMMATOM, T. €. KJIUMaTOM IMIPU3EMHOI'0 CJIOS BO3AyXa UJIN
IKOKIAUMAMOM.

Bonbioe BnusiHUEe Ha KIMMaTHYeCKUEe (PaKTOPhl OKa3bIBAET pac-
TUTEIbHOCTh. Tak, MoJ MOJOroM Jieca BIaKHOCTh BO3AyXa Bceria
BBIIIIE, @ KOJIeOaHUs TeMIepaTrypbl MEHbLIE, 4eM Ha mnossgHax. O1im-
JaeTcsl U CBETOBOM PEXKUM OTHUX MCCT. B Pa3HbIX PaCTUTCIIBHBIX aCCO-
nuanusax GopMUPYETCs CBOM PEXHUM CBETa, TEMIIEPATYphbl, BIaKHOC-
TH, T. €. CBOCOOPA3HBIN humoxaumam.

JI1st TIOJTHOM XapaKTePHCTUKHM KIMMATHUECKUX YCIOBHH TOTO HITH
HWHOTO MCCTOO6I/ITaHI/IH HE BCCraa JOCTATOYHO AAHHBIX DKOKJIMMAarTa WiIn
¢uTokIMMaTa. MeCTHBIE 3JIEMEHTBI CpeIbl (peltbed), SKCIO3HIHS, PaCTH-
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TENTbHOCTh U T. T1.) OY€Hb YaCTO TaK U3MEHSIOT B KOHKPETHOM y4acTKe
PEXKUM CBETa, TEMIEPaTyphl, BIAKHOCTH, ABWKEHUE BO3/yXa, YTO OH
3HAYUTEIFHO MOYKET OTJIMYATHCS OT KIIMMAaTHYECKUX YCIOBHI MECTHOC-
TH. JloKanbHbIe MOAM(UKALINK KIUMaTa, CKJIaJbIBAIOLINECs B MPU3EM-
HOM CJIO€ BO3/IyXa, Ha3bIBAIOT MuKpokiumamom. Hampumep, ycroBus
YKU3HHU, OKPY KAIOIIHE IMIMHOK HACEKOMBIX, JKMBYILIHX O] KOPOH Jiepe-
Ba, UHBIE, YEM B JIECY, T]IE 3TO JIEPEBO pacTeT. TeMriepaTypa 10KHOM CTO-
POHBI cTBOJIa MOXKET ObITh Ha 10-15°C BbIle TEMIIEpaTyphbl €e ceBEpHON
CTOPOHBI. YCTOWYMBBIM MUKPOKIIMIMATOM 00JIaat0T 3aCeNeHHbIE )KUBOT-
HBIMH HODBI, JIyTIIa JAEPEBBEB, MeHephl. YeTKUX ke pa3iuuuii MEKITy
HKOKJIMMATOM U MUKPOKJIUMATOM HE CyIlecTByeT. CUMTaeTCs, 4TO SKOK-
JIMMAT — 3TO KJIMMAT OOJBIINX TEPPUTOPUH, & MUKPOKIMMAT — KITIMAT
OTJIEJTbHBIX HEOOIBIINX YYaCTKOB. MUKPOKJIMMAT OKa3bIBaeT BIMSIHUE Ha
JKUBBIC OPTaHU3MbI TOW WJIA WHOW TEPPUTOPHH, MECTHOCTH (puc. 6.38).

Hanuuune B 0JJHO MECTHOCTH MHOTMX MUKPOKJIMMATOB o0Oecrie-
YHBAET COCYIIECTBOBAHKE BUJIOB, 00T JA0IINX HEOIMHAKOBBIMHU TPE-
OOBaHUSAMHU K BHEIIHEH cpere.

PucyHok 6.38 — BrnusHue MUKpOKNUMaTa Ha pacTUTENbHOCTb B
TyHape (no KO. U. YepHoBy, 1979):
88EPXY — XOPOWO MpoepesaemMbili CKITOH HOXXHOU 3KCMO3UUUU, 8HU3Y — 20PU30H-

marbHbIl y4acmok nnakopa. ®nopucmudeckull cocmae Ha oboux ydacmkax oou-
Hakos.
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6.9. l'eorpajduueckasi MOACHOCTb M 30HAJBHOCTH

PacnipocTpaHeHue JKUBbIX OpPraHM3MOB Ha 3eMJI€ TECHO CBS3aHO C
reorpadMuecKUMH nosicaMy 1 30HamMH. [losica IMEIOT MUPOTHOE TPO-
CTUpaHue, YTO, ECTECTBEHHO, 00YCIIOBIEHO B NIEPBYIO OUYepeb paua-
LMOHHBIMU pyOeXaMu M XapakrepoM arMoc(epHoil mupKymsiuud. Ha
MTOBEPXHOCTH 3€MHOIO IIapa BbIIE-
51107 13 reorpaduueckux Mosicos,
3aKOHOMEPHO CMEHSIIOLIUXCSI OT K-
BaTopa K IOJIF0CaM M OT OKEaHOB B
IyOb KOHTHHEHTOB (prc. 6.39): ap-
KTUYECKUI, aHTapPKTHUECKHUM,CyOap-
KTHYECKUH, CyOaHTapKTHUECKUH,
CEBEPHBIN U IOKHBI yMEpPEHHEBIE,
CEBEPHBIN M IOKHBIN CyOapKTHiec-
KM€, CEBEPHBIN U F0XKHBINA TPOITHUYIEC-
KH€, CeBEPHBIN U FOXKHBIN CyOdKBa-
TOPUAJIBHBIE U SKBATOPHAJIBHBII.

BHyTpu 1osicoB BBIIEIISAIOT 2€0-
epaghuueckue 30mbl, TIE HApaBHE C
PucyHok 6.39 — CooTHOwWeHMe  paJIuallMOHHBIMU YCIOBUSIMU TPH-

nnowagaen Cylu, 3aHATbIX HHUMAIOTCSl BO BHUMAHUE YBIIa)KHE-
pasnuuHbiMu husnko-reorpa-  HUE 3eMHOW MOBEPXHOCTHU U COOT-
cdnyeckumum nosicamu, B % HOIIIEHHWE Tella U Bjard, cBOM-
(no H. ®. Peiimepcy, 1990) CTBEHHBIE TaHHOU 30HE. B oTiinune

OT OKeaHa, IJe 00eCIeYeHHOCTh

Biaroit paBHa 100%, Ha MaTepruKax COOTHOIICHUE TEIUIA U BIIard MO-
JKET UMETh 3HauuTeNIbHOEe oTinure. OTcrona reorpaduveckre mosica
pacmpoCTPaHSIOTC HAa MaTEPUKHU M OKEaHbl, a reorpaduyeckue 30HbI
TOJILKO Ha MaTepuku. Paznuyaror wupommusie u mepuouaibHvle WA
00n120mHble nPUpoousie 30Hbl. TlepBbie TAHYTCS C 3amaja Ha BOCTOK,
BTOpPbIC — C CCBCPa Ha IOL. B JOJITOTHOM HaIlpaBJICHUXW IIHWPOTHLIC
30HBI TIOIPA3NENSAIOTCS HA HOO30HbL, @ B IIUPOTHOM — HA NPOGUHYU.
OCHOBOITOJIOKHUKOM YUYCHHA O HpHpOHHOﬁ 30HAJIBHOCTH SBJIACT-

csa B.B. JlokyudaeB (1846-1903), koTopblii 000CHOBaJI 30HAILHOCTh
KakK BCEOOIIHIA 3aKOH MPUPOJIbI. DTOMY 3aKOHY TIOIYMHEHBI BCE SBJIC-
HUs B mipenenax Ouocdepbl. OCHOBHBIE MPUYUHBI 30HATBHOCTH —
¢dopma 3emim U ee nosiokeHne oTHocuTepHO ComHira. Ha pacnpene-
JICHWE TeTuIa Ha 3eMJie TTIOMUMO ITUPOTHOCTH BIMSIOT XapaKTep Pelib-
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eda 1 BpICOTa MECTHOCTH HAJl YPOBHEM MOPsI, COOTHOIIIEHUE CYIIIN U
MOpsi, MOPCKHE TEUEHHS U Jp.

B nanpHelnieM panuaiioHHbIE OCHOBBI (DOPMUPOBAHUS 30HAIb-
HOCTH 3eMHOr0 Iapa Obutn pa3paboranbl A.A. ['puropbeBbiM u
M.U. byaeiko. [Ins1 ycTaHOBIEHHS KOJIMYECTBEHHOW XapaKTEPUCTUKH
COOTHOILEHMsI TeIUIa U BJard AJs Pa3iIuyHbIX reorpauyeckux 30H
UMM OBbLTH OTpeiesieHbl HeKOoTopble K03 duirenTsl. COOTHOLIEHNE
TEIUIa ¥ BJIar BBIPaKEHO OTHOLIEHHWEM PaJMallMOHHOIO OajaHca Mo-
BEPXHOCTH K CKPBITOH TEIUIOTE UCTIAPEHHUSI U CyMME OCaJIKOB (pajua-
LUOHHBIN UHJIEKC CYXOCTH). BBl yCTaHOBJIEH 3aKOH, OJYYUBIINHI Ha-
3BaHUE 3aKOHA MEPUOUUECKON reorpaduueckoil 30HaIbHOCTH (A. A.
I'puropreBa — M.U. Byabiko), KOTOPBIN MIACHUT, 4o cO cMeHOl 2e0-
epaureckux nosicos anano2uynvle 2eocpaguveckue (ManamagdTHbIe,
NPUPOIHBIC) 30HbL U UX HEKOMOpble 0bujue c8oUCmea NepuooUecKu
NOBMOPAIOMCA.

Kaxnas 30Ha mpuypodeHa K OmpenesieHHOMY WHTEepBaly 3Hade-
HUIi-1IoKa3aresel: 0coOblii XapakTep reoMopoI0rHYecKuX NpoLec-
COB, 0COOBIH THIT KJTUMaTa, PACTUTEIILHOCTH, TIOYB 1 YKUBOTHOTO MHUDA.
Ha tepputopuu 6niBiiero CCCP Boifensnu cienyoimue reorpadu-
YEeCKUE 30HBI: JIEJSHYIO, TYHAPHI, JECOTYHAPHI, TAalTH, CMEIIaHHbBIX
necoB Pycckoll paBHUHBI, MyCCOHHBIX CMELIAHHBIX JiecoB JlambHero
Bocroka, necocreneii, creneil, moiymycTbiHb, MyCTbIHb YMEPEHHOTO
nosica, MyCThIHb CyOTPONMUYECKOTO TMosica, CPETU3EMHOMOPCKOTO 1
BJIQXKHBIX CYyOTpPOINHUKOB.

OnHUM W3 BaXKHBIX YCJIOBHUH M3MEHYMBOCTH OPTaHU3MOB U HX
30HAJILHOTO Pa3MEIIEHUS Ha 3eMJIe CIYKUT U3MEHUYMBOCTh XUMHUYEC-
KOro cocTaBa cpejibl. B 3ToM oTHOIIEHNH 00JIbIIOE 3HAYEHHE UMEET
yuenue A. [1. Bunorpanosa o 6uozceoxumuyeckux nposunyusix, KOTo-
pbIE OMPEETSIOTCS 30HATBHOCTBI0O XUMHYECKOTO COCTaBa IOYB, a TaK-
e KITMMaTU4eCKoH, puToreorpaduueckoil 1 reOXuMHYECKOM 30HaIb-
HOCTBIO OHochepsl.

Buozeoxumuueckue nposunyuu — >5mo o61acmu Ha NOBEPXHOC-
mu 3eMnu, pasiudarouuecs no cO0epICanuio (6 nousax, 600ax u m.o.)
XUMUYECKUX COeOUHEHUl, C KOMOPbIMU CEA3AHbL Onpedenentble OUo-
JloeudecKue peakyuu co CMmopoHvl MECMHOU Gropbl U GayHbi.

Hapsity ¢ ropu30HTaNbHONM 30HATBHOCTBIO B HA3EMHOM CPEJIE YETKO
TIPOSIBIISIETCS 8bICOMHASL VITA 8ePIMUKATbHASL TIOSICHOCTH (prc. 4.48, 6.40).

PactutenpHOCTH TOpHBIX CTpaH Oojee Oorarta, yeM Ha MpHIIETaro-
HIMX PaBHUHAX, U XapaKTePHU3yeTCsl MOBBILIEHHBIM PacpOCTPaHEHUEM
suieMuueckux popm. Tak, mo nanubv O. E. Araxansaima (1986), duio-
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pa KaBkaza nacuutbiBaetr 6350 BUIOB, U3 KOTOPBIX 25% 3HIEMUYHBI.
®nopa rop Cpenneii Asun ouenuBaercs B 5500 Bu10B, U3 HUX 25-30%
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PucyHok 6.40 — U3meHeHne pacTUTENbLHOCTU MO Mepe U3MEHEHUs
LWWMPOTbI U BbICOTbI MECTHOCTHU

SH/IEMUKH, B TO BpeMsl KaKk Ha MPUJIETAIOIINX PAaBHUHAX FOXKHBIX ITyC-
ThIHb HacuUTHIBaeTCs Bcero 200 BUIIOB pacTEHUIA.

[Ipn mogbeMe B ropbl MOBTOPSIETCS Ta e CMEHA 30H, YTO U OT
9KBaTOpa K MOJOcaM. Y MOJHOXKHUS OOBIYHO PACIIONAraroTCsl MyCThI-
HH, 3aTeM CTEIlW, HIMPOKOJIMCTBEHHBIE Jieca, XBOWHBIE Jieca, TYHpa
U, HAKOHEIL, JibJibl. OJTHAKO MOJHOW aHaIOruu Bee ke HeT. [Ipu moabe-
Me B rOpbI IOHMKAETCS TEMIIEpaTypa Bo3ayXa (CpeiHui IpajiIue€HT TeEM-
nepatypbl Bozayxa — 0,6°C na 100 M), cHIXKaeTcs UCMapseMoCTb,
YCUIIMBAIOTCS yibTpaduoneToBas pajnuaiusi, OCBEIIEHHOCTh U T. .
Bce aT0 3acTaBnsieT pacTeHust MPUCTIOCAOIUBATHCS K CyXOH MITH BIIaXK-
HoW cpene. Cpeny pacTeHU JOMUHHUPYIOT TOAYIIKOOOPa3HbIC KU3-
HEHHbIE (POPMBI, MHOTOJICTHUKH, Y KOTOPBIX BbIpaOOTaHa ajanTaius
K CUJIbHOH YIbTpauoJIeTOBON paavaliid U CHIKEHHIO TpaHCIHpa-
uuu (puc. 6.41).

CBoeoOpa3eH W KUBOTHBII MHUP BBICOKOTOPHBIX paiioHOB. [lo-
HIKEHHOE JIaBJIEHWE BO3/YyXa, 3HAYUTENbHAS CONHEUHAsl pajiualus,
pe3kue KoseOaHus ITHEBHBIX M HOYHBIX TEMIEeparyp, U3MEHEHUe
BJIQXKHOCTH BO3JlyXa C BBICOTOM CITOCOOCTBOBAJI BHIPAOOTKE CTICIIH-
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PucyHok 6.41 — PacteHunsa-nogywku (no A. KepHepy, 1896; O. B.
3aneHckomy, 1948; B. A. TuxomupoBy, 1963; Strasburger E. et al.,

1962; Hedberg O., 1964)
A — cxema eemerieHUs pacmeHus-nodywKu; b — 8bICOKO20PHbIU aghpukaHCKull
3nak — Festuca pilgeri ¢ nodywkoobpasHol depHuUHoU; B — apkmuyeckoe pacme-
Hue-rnodywka —Minuartia arctica; [— 8bICOKO20pHOE MaMUpCKoe pacmeHue-nooywi-
ka—Acantholimon diapensioides; [] — euzaHmckue nodywKu («pacmeHus-o8ubl»)
8 eopax Aecmpanuu

¢uyecknx GU3NOIOTMYECKUX aIalTaluil y TOPHBIX )KMUBOTHBIX. Ha-
npHUMep, Y )KUBOTHBIX YBEITUIMBACTCS OTHOCHUTEIHHBINA 00BEM Cep/i-
11a, BO3pacTaeT coJepsKaHue reMorioOnHa B KPOBH, YTO MO3BOJISET
0oJiee MHTEHCHBHO MOTIIONIATh KUCIOPO U3 Bo3ayxa. KaMeHUCThIi
I'PYHT OCJIOKHSET MJIM MOYTU HUCKIIIOYAET HOPOBYIO JEATEIBbHOCTh
KUBOTHBIX. MHOTHE MeJKHe KUBOTHbIE (MEJIKHE TPhI3YHBI, MUIILY-
XM, ALIEPULBl U JIp.) HAXOIAT yOeKullla B paclleMHax cKall, B Ie-
miepax. M3 nTui aist ropHbIX pailOHOB XapaKTepHbl TOPHbIE UHIEH-
ku (yJaphl), TOPHBIE BRIOPKH, )KaBOPOHKH, U3 KPYIMHBIX MTHIL — 00-
ponauu, Tpudbl, KOHAOPLL. B ropax u3 KpymHBIX MJIEKOMHUTAIOIIUX

320



obuTatoT GapaHbl, KO3JIBI (B TOM YUCIIE M CHEKHBIE KO3JIbI), CEPHBI,
KU U J1p. XUIIHUKK MPEACTaBICHbl TAKUMHU BHJIaMHU, KaK BOJKH,
JIVICHIIBI, ME/IBEIIH, PBICH, CHEKHBIN Oapc (MpOuC) u T. 1.

Ballamm K NPAKTUYCCKHUM 3aHATUAM

3apanue 6.1. 3yuuTs yCclIoBUS OOMTaHKs OpraHM3MOB Ha3eMHO-
BO3/YIIIHOM U BOJHOM CpEbI.

Mamepuanvt u 06opyoosanue: 1. HargHBIE TOCOOUS (TaOIHIIBI,
CJIai]Ipl, ayIM0-BUI€O0AIIIIapaTypa U Jp.); 2. TUHEHKH; 3. IBETHBIE Ka-
panpamy; 4. pabouast TeTpab.

Buvinonnenue 3adanus. 11onb3yack yaeOHbIMU HAITISIIHBIMU T1OCO-
OusMu, Tabmuinei 6.1, cTyneHThl U3y4aroT yCIOBUs OOUTaHHS Opra-
HU3MOB Ha3€MHO-BO3/1yILIHOW U BOIHOW CpeJIbl.

Pe3ynbraThl oTpakatoT B pabodel TeTpaau.

Tabnuua 6.1 — YcnoBus o6MTaHMA OpraHM3mMoB BO3AYLIHOW U BOQHOW
cpenbl (no [1. ®. Mopayxan-Bontosckomy, 1974)

3HaueHue ycrnoBuiA Ans OpraHn3moB
Ycnosusi obuTtaHns y A P

BO34YLLUHON cpeapl | BOAHON cpeabl

BnaxHocTb OueHb BaxHOe (4acTo B
aeduuunte)
HesHauutensHas (3a

UCKINK4YeHnem I'IOLIBI:I)

He nmeert (Bcerga B
n30bITKE)

Bornblwoe no cpaBHeHMIO C
ee ponbio ans obutatenen
BO34YyLUHON cpeabl

[MnoTHoCTb cpeabl

[asneHne MoyTn He nveet Bonblioe (MoxeT gocturaTtb
1000 aTmocdpep)
TemnepaTtypa CyuiecTtBeHHoe (konebnetcs MeHbluee No cpaBHEHMIO CO
B 0YeHb BonblUKX Npegenax 3HavyeHueM Ansa obutatenen
(o1 -80 go +100°C n bonee) Bo3gyLIHON cpeabl
(konebneTcs ropasgo
MeHbLLe, 0BbIYHO OT -2 0
+40°C)
Kucnopog HecywwecTtBeHHoe (bonbluen CyliecTBeHHOE (4acTo B
YacTbio B U3ObITKE) aeduuyute)
BaBeLleHHble HeBaxHoe; He BaxHoe (MCTOYHUK NnLK,
BellecTBa MCNONb3yTCS B MULLY 0COBEHHO opraHuyeckue
(rmaBHbIM 0bOpa3om BeLLeCTBa)
MUHeparnbHbIE)
PacTtBopeHHble B HekoTOpon cTenexHmn BaxHoe (B onpegeneHHom
BellecTBa B (MMetoT 3HaYeHNe TONMbKO B KONMYeCcTBE HEOOXOAUMBI)

OKpYXXatoLLen cpefe NoYBEHHbIX pacTBOPax)

321



3aganue 6.2. V3yunTh mpucCTocOOIEHUS K TIEPEHOCY BETPOM Y
TUIOZIOB M CEMSTH PaCTEHHH.

Mamepuanvt u 06opyoosanue: 1. HargIHBIE TOCOOUS (TaOIHIIBI,
ClIaiifibl, ayIuo-BUAEOAIapaTypa 1 1Ip.); 2. CeMeHa U IUIOJbI JIUIIBI,
KJIeHa, Oepe3bl, MYIIHIIBI, OlyBaHYMKA, POTO3bI, 3. JIMHEHKH, 4. IIBET-
HbIE KapaHJaly; 5. pabovas TeTpab.

Boinonnenue saoanus. T1onp3ysich y4eOHBIMU HAIJISAHBIMH TOCO-
OMsAMHU, CEMEHaMHU U IJI0/IaMU JIUMbI, KJIeHa, Oepe3bl, MyLIULbl, O1y-
BaHYMKA, POT0O3bl, PUCYHKOM 6.42, CTYIEHTHI U3y4alOT TpUCIIOcoOIe-
HUSI K IEPEHOCY BETPOM Y IJIOA0B U CEMSIH PacTEHU.

Pesynbrarel oTpaxaroT B pabouel TeTpaau.

PucyHok 6.42 — MpucnocobneHus Kk nepeHocy BeTPOM y NsI0o4oB U

cemsiH pacteHun (no A. KepHepy, 1903):
1 — nuna, 2 — kneH, 3 — bepesa, 4 — nywuya, 5 — odysaH4yuK, 6 — po203
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3aganme 6.3. M3yunth aHaroMu4ecKre 0COOCHHOCTH PacTeHUI
13 pazHbix MecT ooutanus (mo H.M. Uepnosoii, 1986).

Mamepuanvt u 06opyoosanue: 1. prect Kypuablii — Potamogeton
crispus L. (moxBoaHbIii cTe0enb U JUCThA); 2. KJIEBEP JTYTrOBOW —
Trifolium pratense; 3. koBbUTL — Stipa capillata L.; 4. anos — Aloe (m-
CTbs1); 5. Ne3BUsl; 6. MUKPOCKOM; 7. MPEIMETHbIE U TTOKPOBHBIE CTEK-
7a; 8. MMCTUIIMPOBaHHAs Bofa; 9. muHelkw; 10. 1IBETHBIE KapaHa-
my; 11. paGouast TeTpajp.

Bvinonnenue 3a0anus. 11puroToBUTh NONEpeYHbIE CPe3bl 4aCTeN pa-
crenuid. [lns precra BoIOpaTh yYaCTKU B IIEHTPALHOM YacTu JucTa. Y
JIMCTA aJI03 Cpe3aTh KPAEBYIO YaCTh C YYACTKOM MPWJIETAIOMIMX MSTKUX
TKaHed. [t 3aHATHS MOXKHO HCIOb30BaTh TaKXKe HAOOp TOTOBBIX Mpe-
napatoB. [locnenoBareabHO pacCMOTPETH MOTIEPEUHBIE CPEe3bl, 0Oparias
BHUMaHHE Ha aHATOMHYECKHE OCOOEHHOCTH Pa3HbIX pacTeHnH (puc. 6.43).

PucyHok 6.43 — AHaToMu4yeckme oCOOEHHOCTU PacTEHUIN U3 pa3HbIX
MecT o6utanua (no U.C. Muxarnosckomn, 1977).
lMpumeyaHusa. 1. AHamomusi nucma Kreeepa Jiy208020. 2 dnudepmuc sucma
anoa. 3. [lonepeyHnblili cpe3 siucma kosblisis. 4 [lonepeyHbIl cpe3 sucma mur-
Yyaka. 5. CmpoeHue siucma Koebisisi 8 pa3eepHymom eude (cmpesikaMmu roka-

3aHbl COYJIEHEHHbIE KJIemKu).
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B paGoueii TeTpamu aHaTOMUYEeCKHE OCOOCHHOCTH PACTEHUH 3a-
pHUCOBATh W 3aMOJHUTH TaOIHUIly 6.2.

Tabnuua 6.2 — AHaToMmU4eckue 0coO6eHHOCTN pacTeH U U3 pa3HbIX MecT
obutaHusa

XapakrepucTuka pacteHumn ‘ Ppect ‘ Knesep | KoBbinb | Anoa

TonwwuHa anugepmuca ¢ KyTUKynom
PasButne mexaHn4eckon TkaHu
ManucagHasa TkaHb

(umcno cnoes, BeENMYMHaA U hopma KneTok)
'ybyaTas napeHxuma (CTeneHb pas3BuTUs)
AspeHxuma

MonoxeHue ycTbuy,

Hanuune BonockoB Ha NOBEPXHOCTU NuCTa
Ycnosus obutaHus pacteHns
Mopdoakonormndeckas rpynna pacteHumn

3aganue 6.4. VI3yunuTts CTPYKTYypy JHCTHEB TETHODUTOB U CIIUO-
¢uroB (mo H.M. Uepnosoii, 1986).

Mamepuanvt u 06opyoosanue: 1. 3adUKCUPOBaHHBIE B CIIUPTE JIH-
cths kucauipl — Oxalis acetosella L., maiinnka — Maianthenum bifolium
L.; matb-u-mauexu — Tussilago farfara L.; mmxmer — Tanacetum vulgare
L.; 2. ne3Bus; 3. MUKpOCKOT; 4. IPEIMETHBIE U TIOKPOBHBIE CTEKIA; 5.
JUCTUIITMPOBaHHAs BO/A; 6. TMHEWKH; 7. IIBETHbIE KapaHaaliu; 8. pa-
Ooyvast TeTpajb.

Bovinonnenue 3adanus. [IpuroToBUTH MONIEpeyHBIE CPE3bI U3 JIHC-
TBEB PACTEHUH M paccMOTpeTh Nmoa Mukpockonom. [To anHaromuuec-
KOMY CTPOEHHIO JINCTA BBIICTUTH reIMOPUTHI U CIIUODUTHI (pHC. 6.44).

CBs3aTh CTPOEHHE JIUCTHEB C YCIOBUSIMH MECT OOMTaHUS pacTe-
Hul. HaliTu cXomHbIe YepThI Y paCTEHUI OTHOM DKOJIOTHYECKOUN IpyIl-
bl ¥ YEPTHI Pa3INuuil y 9THX ke npeactaBurenaeid. CpaBHUTH JeTaIN
CTPOEHUS UIECPMBI Y JTUCTHEB MKMBI U MaTh-U-Mauexu. OObICHUTB,
B YEM MX a/IalTUBHOCT.

Kakue eme 0cOOEHHOCTH CTPOEHHS SMHUAEPMHUCA MOTYT OBbITh y
pacteHmii-renopuToB? Kakyro 3KOJOTHUECKYIO POJIb OHH BBHITIOTHS-
10T? COCTaBUTH U 3alOJHUTH B paboueil TeTpanu TaOnuiy, BHECS B
Hee Ha3BaHMS MCCIIEOBAaHHBIX PACTCHUH M XapaKTEePUCTUKH OTIENb-
HBIX TIPU3HAKOB CTPOEHUsI JIUCTHEB: TOJILIMHBI JINCTA, CTPOEHUS AMH-
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PucyHok 6.44 — CTpykTypa nuctbeB rennocdutoB u cumoduTos (no
WN.C. MuxamnnoBckomn, 1977): 1 — yyacTok nonepeyHoro cpesa nucra
oneaHapa: (a — ABYXCJIOMHbIN 3NUAEPMUC C KYTUKYIon, 6 — runogep-
Ma, B — nsonanucagHbii Me3oduni; yrinyoneHus HWKHe CTOPOHbI
n1cTa ¢ ycTbuuamm U BoriockaMmm); 2 — nonepeyHbie cpesbl YacTen
fincTa KUCNUYKM (a) U MaHMKa ABYJIMCTHOrO

JIEPMBbI, TyO4aTOl, MaJIMCaHOW, MEXaHWIECKOW TKaHU, MEXKKJICTHU-
KOB, Pa3BUTHs )KWIOK U JPYTUX JI€TAJIEl CTPOEHHUS JINCTHEB.

3ananue 6.5. [ToctponTs rpaduk reorpaduyueckoil 30HaIBHOCTH
cymu ceBepHoro noiymapus (mo M.U. byasiko, A.A. I'puropsey,
1977).

Mamepuanet u 0o6opyoosanue: 1. TaHHbIE 110 PAJUALUOHHOMY
OanaHcy, paJHalliOHHOMY UHJIEKCY CYXOCTH; 2. TMHEHKH; 3. IIBETHBIC
Kapanaamu; 4. pabovas TeTpab.

Bwinonnenue 3adanus. Ha 0CHOBaHUM pagMallMOHHOTO OalslaH-
ca, paJiMallMOHHOTO MHJEKCAa CYXOCTH C y4e€TOM rOJJOBOIO CTOKa,
MOKA3bIBAIOIIETO CTENEHb YBIAXHEHHUS TTOBEPXHOCTH 3eMJIM B pa-
Ooueil TeTpaau MOCTPOUTH rpaduk reorpaduyeckoid 30HaTLHOCTH
ceBepHoro nonymapus (puc. 6.45). OTpa3uTh, 4TO CO CMEHOM Teo-
rpaduyecKkrx MosCOB aHaJIOTH4YHbIe Teorpaduueckue (Janamadr-
HbIE, IPUPOHBIE) 30HBI U MX HEKOTOPHIE OOIIME CBOWMCTBA MEPHO-
JIMYECKHU MOBTOPSIIOTCS.
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PucyHok 6.45 — Npachuk reorpachmyeckom 30HarbLHOCTU CyLUU ceBep-
Horo nonywapus (no M. U. Byasiko, A. A. NpuropbeBy, 1977)

KoHTpoJibHBIE BONIPOCHI

1.Ha3oBuTe 0CHOBHBIE OCOOEHHOCTH OOWTaHHS OPraHW3MOB Ha-
3€MHO-BO3/1yILIHON CpeJbl OT BOAHOM.

2.CKOITbKO BHJIOB )KUBOTHBIX M PACTEHHUI OOUTAET B HA3EMHO-BO3-
JyITHOM cpene?

3.KakoBbl (pu3nonoOrnueckue agantaluyd pacTeHUH K Ha3eMHO-
BO3/yIIHOMU cpene?

4.KakoBbl (pM3MOJIOrMYECKUE aTanTaliy KUBOTHBIX K Ha3eMHO-
BO3JyIIHOU cpene?

5.KakoBa porib CBETOBOI0, TEMITEPATYPHOTO, FA30BOI0 PEXXUMOB U TLIOT-
HOCTH BO3yXa JUIsl ’KUBBIX OPraHM3MOB Ha3eMHO-BO3LYIIIHON Cpeibl?

6.KakoBa posib MOroHBIX U3MEHEHUH B JKHU3HU JKUBBIX OpraHU3-
MOB Ha3eMHO-BO3IyLITHOH CpeJibl?

7.Yto Takoe reorpaguueckasi NosCHOCTb U 30HAJILHOCTh?

8. B uem 3axmovaercs yuenue A.I1. Bunorpanosa o 6uozeoxumu-
yecKux npoGUHYUax?

9. HazoBute 0cOOEHHOCTH M3MEHEHHs PAaCTUTENHLHOCTH C U3Me-
HEHHMEM LIMPOTHI U BBICOTHI MECTHOCTH?
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7. HOYBA KAK CPEJA KU3HU

7.1. O0mas xapakTepucTuKa

ITouBa — ocHoBa NpHPO/IBI CyIU. MOKHO 10 OECKOHEYHOCTH MO-
paxarbcsi camoMy (haKTy, YTO Halla IuiaHeTa 3eMiisi €IUHCTBEHHAS W3
W3BECTHBIX IUIAHET, KOTOPAsi UMEET YIMBUTENBHYIO IUIOAOPOIHYHO ILIEH-
Ky — nouBy. Kak npousonuia nousa? Ha 31oT Borpoc BriepBble OTBETHI
BEJIMKUHA PYCCKUH ydeHbIH-3HIMKIoneucT M. B. JlomoHocoB B 1763
rofy B CBOEM 3HaMEHHUTOM TpakTare «O ciosix 3eMHbIX». [loua, nucain
OH, HE NIEPBO3IaHHAsl MaTepusl, a MPOM30LILIA OHA «OT COTHUTHSI )KUBOT-
HBIX U pACTUTENBHBIX TEJL... IONTOTOr BpeMeHn». B. B. Jloky4aes (1846—
1903) B kmaccuyeckux padborax o mouBax Poccuu BriepBbIe cTai pac-
CMaTpHBaTh MOYBY Kak JMHAMUUYECKYIO, a HE MHEPTHYO cpery. OH Joka-
3aJ1, YTO NIOYBA — HE MEPTBBIA OPraHU3M, A KUBOW, HACEJIEHHBIA MHOTO-
YHCJICHHBIMU OpPraHU3MaMH, OHa CJIOKHA M0 CBOEMY cocTaBy. M ObL1o
BBISIBJICHO TISITh IVIABHBIX TIOYBOOOPA3yIOMIMX (PAKTOPOB, K KOTOPBIM OT-
HOCATCS KJIIMMAT, MaTepUHCKask Nopoza (reooruyeckasl OCHOBA), TOIOT-
padwust (penbed), sKuBbIE OPraHU3MbI U BPEMSI.

OudeHb CIIOXKHBIE XUMHUUYECKUE, PU3HUECKUE, PU3UKO-XUMHIECCKUE
1 OMOJIOTHMYECKUE MPOLECCHI MPOTEKAIOT B TOBEPXHOCTHOM CIIO€ TOp-
HBIX MOPOJ Ha MyTH MX npeBpanienus B noury. H. A. Kauunckuii B
cBoeii kaure «Ilousa, ee cBovicTBa U xxu3HbY (1975) naer cienyroiee
onpezaenenune nousbl: «[lox mouBol Ha0 MOHUMATh BCE TOBEPXHOCT-
HbI€ CJIOM TOPHBIX MOPOJ, NepepaboTaHHbIE U N3MEHEHHBIE COBMECT-
HBIM BO3JICHCTBHEM KITUMaTa (CBET, TETIO, BO3YX, BOJA), PACTUTEIb-
HBIX M )KHBOTHBIX OPraHU3MOB, a Ha OKYJIBTYPEHHBIX TEPPUTOPHSIX U
JesITeIbHOCTBIO YeTIOBEKa, CIOCOOHBIE 1aBaTh yporkail. Ta MuHepab-
Has IOpo/a, Ha KOTOPOM MouBa oOpa3oBanachk U KOTOpas Kak Obl po-
JIIIa MOYBY, Ha3bIBAETCS MaTEPUHCKON OPOJOM».

ITo I. JIo6poBonsckomy (1979), «mouBoii ciaenyeT Ha3bIBaTh MO-
BEPXHOCTHBIN CJIOH 36MHOTO IIapa, 00JaIaloIni MI0J0POIUEM, Xa-
PaKTEpU3YIOUIUICS OPraHO-MHUHEPATLHBIM COCTABOM M OCOOBIM, TOJIb-
KO eMy MPUCYLIUM NPOQUIBHBIM THUIIOM cTpoeHus. [louBa Bo3HMKIIA
Y pa3BUBAETCsl B PE3YJbTaTe€ COBOKYIMHOIO BO3JEHCTBHUSI HA TOPHbBIE
MOpOAbI BOJbI, BO3/yXa, COTHEUHON SHEPIUH, PACTUTENbHBIX U KH-
BOTHBIX OpraHu3MoB. CBOWCTBA MOYBBI OTPAKAIOT MECTHBIE OCOOCH-
HOCTH NPUPOJHBIX ycioBUi». TakuM 00pa3oMm, CBOWCTBA MOYBHI B
CBOEH COBOKYITHOCTH CO3/IA0T ONPEACIICHHBIN HKOJIOTMUECKUI PEKUM
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€€, OCHOBHBIMH TTOKa3aTEISIMH KOTOPOTO CITYXAaT THIAPOTEPMHUYECKUE
(bakTOpBI U a’parnysl.

B cocTaB mouBBI BXOAAT YETHIPE BaKHBIX CTPYKTYPHBIX KOMIIO-
HEHTa: MUHepasibHasi ocHoBa (00byHO 50-60% ob1ero cocrara no-
YBbI), opraHuueckoe BemiecTBo (10 10%), Bo3myx (15-25%) u Bona
(25-35%).

MuHepajibHasi 0CHOBA (MUHEPATBHBIN CKEIIET) MOYBBI — ATO HE-
OpPraHUYeCKHI KOMIIOHEHT, 00pa30BaBILIMKCS U3 MaT€pPUHCKON MOPO-
JIbl B pe3ynbTaTe ee BhIBeTpHBaHUsl. MuHepanbHble (pparMeHThl, 00-
pasyrolire BEIecTBO MOYBEHHOTO CKEJIETa, Pa3INYHbl — OT BAIYHOB
Y KaMHeH 710 TecyaHbIX KPYNUHOK U MeJIbYalIIMX YacTULl ITUHbI. CKe-
JICTHBINA MaTepHrall 0OBIYHO TIPOU3BOIBHO PA3ICIISIOT Ha MEJIKHIA TPYHT
("acTuipl MeHee 2 MM) 1 OoJiee KpyTHble (hparMeHThl. YacTHIbI MEHb-
me | MKM B JraMeTpe Ha3bIBalOT KOJUIOMTHBIMH. MeXxaHWuecknue U
XUMHUYECKHE CBOMCTBA MOYBBI B OCHOBHOM ONPEAEISIOTCS TEMH Be-
IECTBAMH, KOTOPBIE OTHOCSTCS K MEIIKOMY TPYHTY.

CTpyKTypa no4BbI ONpPEENeTCs] OTHOCUTEIBHBIM COAEPKAHU-
€M B Hell mecka M mmHbl. Ha pucynke 7.1 nzo0pakeH cTaHIapTHBIN
«TPEYroJbHUK MTOYBEHHON CTPYKTYPbI» U YKa3aHbl TPaHULIbI OAMHHA/I-
[aTH CTPYKTYPHBIX KIIACCOB.

% necka 60—2000 mMkm

PucyHok 7.1 — TpeyronbHas guarpamMmma KnaccoB Nno4B
(no B. Hebeny, 1993)
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WneanbHas movBa T0JDKHA COAEPIKaTh MPHOIU3UTEILHO PaBHBIE KO-
JMYECTBA TIIMHBI U TIECKA C YaCTHIIAMHU MTPOMEKYTOYHBIX pa3MepoB. B
9TOM ciydae o0pasyeTcs MopHucTasi, KpynuTdarasi CTPYKTypa, U 1o4Ba
Ha3bIBaeTcs cyenunkamu. OHU 001a1al0T TOCTOMHCTBMH JIByX KpaHHHUX
THIIOB TIOYB ¥ HE UMEIOT X HeIoCTaTkoB. Cpe/iHe- U METKOCTPYKTYp-
HbIE TOYBBI (IVIMHBI, CYTIMHKH, aJ€BPUTHI) OOBIYHO OoJiee MPUTOHBI
JUISL POCTa pacTeHuil Gnarogapst COAep>KaHUIO B IOCTAaTOYHOM KOJIHMYE-
CTBE MUTATEIHLHBIX BEUIECTB M CIIOCOOHOCTH YIIEPKUBATH BOJLY.

B nouse, kak npaBuii0, BBIIEISIOT TPH OCHOBHBIX TOPU30HTA, Pa3-
JMYArOIIKeECcs Mo MOP(OIOTHIECKIM H XUMHUYECKAM CBOWCTBAM:

1. Bepxuuii nepecHoUHO-aKKyMYIamueHblil 20pu3oHm (A), B KOTO-
POM HaKaruTMBaeTCs M NpeoO0pa3yeTcss OpraHMdecKoe BEIECTBO U U3
KOTOPOTO MPOMBIBHBIMHU BOJIAMH YaCTh COCTUHEHUH BEHIHOCUTCS BHU3.

2. Topuzonm evimbleanuss, WIA ULTIOSUANbHBLI (B), TIE 0CeNar0T
Y peoOpa3yroTcs BBIMBITBIE CBEPXY BEIIECTBA.

3. Mamepunckyro nopoody, nin copuzonm (C), MaTepuan KoTopou
npeoOpasyeTcs B MouBy. B npezenax Kaxaoro ropu3oHTa BhIACIIOT 60-

jee IpoOHBIE CIIOU, TAK)Ke CHIIBHO PAa3IHYalOIIMEecs M0 CBOWCTBAM
(puc. 7.2).

[OpU3OHTHI

CobcTBEHHO noacTUnka

n
Mynns oacTunka

(cnowi rymucpukaumm)

2% [yMycoBas MUHepanbHas
nousa

* Mousa
OnioBuanbHbIi FOPU3OHT

(30Ha BbIMbIBaHUA)

MnnioBnanbHbI Topu3oHT
(OpTLWTENH)

Moanousa

> OcHoBaHne

.J

PucyHok 7.2 — O606L1eHHas cxema No4YBeHHOro npoduns
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OcHoBHBbIe TUNBI MO4YB. K OCHOBHBIM THIIaM MOYB Ha TEPPH-
topuu Poccum oTHOCATCS uepHO3eMbl (pHc. 7.3), MOA30IUCTbIE, ep-
HOBO-TIOZ30JIUCTHIE, MTOJI30IUCTO-00JI0THEIE, OONOTHBIE, CEpbIE Je-
COCTEIHbIEe, MTONMEHHBIE, COJIOHYAKHU, COJOHLIbI, COJIOAH U JIp.

PucyHok 7.3 — YepHo3eMbl 0ObIKHOBEHHbIE: YepPHO3eM OObIKHOBEH-

HbI/ TYYHbIA MIUHUCTbIN; YePHO3eM OObLIKHOBEHHbLIW CpeaHerymyco-

BbI Ha TSXXEJIOM JIeCCOBUAHOM CYITIMHKE U YepHO3eM OObIKHOBEH-
HbIl cpeaHerymMmycoBbl CpegHEeMOLLHbIN

XHMH3M N0YB YaCTUYHO ONPEACISIETCSI MUHEPAIbHBIM CKEJIETOM,
YaCTUYHO OPTaHWYECKHM BEIIECTBOM, O KOTOPOM pedb MOUIET He-
CKOJTbKO HIKE. BombIiast 4acTh MHUHEpaJIbHBIX KOMITIOHEHTOB TPE/ICTaB-
JICHa B MOYBE KPUCTAUTMYECKUMH CTPYKTypaMH — YCTOWYHBBIMH
NPOAYKTaMH BBIBETPHBAHHS MaTEPUHCKOM 1oposibl. [lecok u aneBput
COCTOAT MIaBHBIM 00pa3zoM 3 KBapua (Si0,), Ha3bIBAEMOTO TAKKE
KpeMHe3eMoM. KpemMHe3eM CIIy)KUT UCTOYHHKOM CHIIMKAT-HOHOB
(Si0,*), xoTOpEIE OOBIYHO COENMHSIOTCSA C KATHOHAMH, OCOOEHHO ¢
karnoHamu amomunust (A1) u xxenesa (Fe*', Fe?) u oOpa3syroT siek-
TPOHEUTpasIbHbIe KpUCTAITbl. CHITMKATBI SBISIOTCS MPeo0iialatolu-
MH TIOYBEHHBIMU MHUHEpaJIaMHu.
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BonbIryro poib B yaepKaHUW BOJIBI M TUTATEIILHBIX BEMIECTB HTPAET
0COOSHHOMHOTOYMCIICHHAs M Ba)KHAs! TPYTIIA HIIMCTHIX MUHEPaIoB. bomb-
IIMHCTBO UX BCTPEYAETCSI B BUIIE MEITBIAMIIINX ITOCKUX KPHCTAIIIOB, Ya-
CTO LIECTUYTOJILHOM (POPMBI, 00pPa3YIOIINX B BOJIE KOJUIOMIHYIO CYyCIIeH-
3ut0. B CBsI3M ¢ 04eHb MaJIBIMK pa3MepaMy YaCTHUI] TOYBEHHBIE KOJIIOH-
JIbI IMEFOT OTPOMHYIO CyMMApHYO TIOBEPXHOCTh — Ha | ¢M? OYBBI OKO-
710 6 ThIC. M2, WK OOJICE TTOIOBHHBI FeKTapa. DTUM OOBSICHSIETCS UX 00JTb-
miasi CriocoOHOCTh K (PU3MUYECKON aacopOIMy — MOMIOMIEHHIO U yep-
YKaHHIO BOJIbI, PACTBOPEHHBIX B HE MUTATENILHBIX BELIECTB HAa CBOEH I10-
BepxHOCTH. Dusnueckas ancopOLust ONPEeNeNsieT HO2IOMUMETbHYIO CRO-
cobHOCMb NoYebl. JlaHHast YacTh MOYBbI (KOJUIOW/IbI M TOHYAMIIIAE YaCcTH-
16l WJ1Q) TIOyYHiIa HA3BAHUE HOUYBEHHO2O NO2NOWAIOUe20 KOMNIEKCA.

J1nst ouBBI XapaKTepHa OMOTeHHAs aKKYMYJISILIUS XUMHYECKUX dJ1e-
MEHTOB TIOJI BJIMSIHUEM PACcTUTEILHOCTH, KOTOPasi OTCYTCTBYET B KOpPE
BbeIBeTpHBaHus. [I01BIKHOCTS psijia anemMeHToB (hochopa, Kamms, KpeM-
HUS | JIp. B TIPOLIECCAX BBIBETPUBAHUS M OMOTEHHOW aKKYMYJISIIIAH Pa3-
nnuHa (puc. 7.4).

P.S,Cl,Br,J,Ca,Na,K,Mg,Sr.Zn,B,
Ge>Mn,F,Ba,Ni,Cu,Co,Pb,As,Mo>
Si,AlFe,Ti,ZrTh,TaU

_Y_
MovyBa (n)

BuoreHHas akkymynsaums

AN

Kopa BbiBETpUBaHUA(KB)

RO\

> Si,K,Mn,P.Ba,Ni,Cu,Co,As > Al,Fe,Ti,Zr, Tr, Th,Ta

PucyHok 7.4 — Murpauus XuMMYeCKMUX 3NEMEHTOB B 3J1H0BUaribHOM
nouBe (ll) u 3aneratowen nop Hen kope BbiBeTpuBaHUA (KB)
(no A. U. MNepenbmany, 1977)
lMpumeyaHue: Ha eopu3oHMarnsx nomeuweHsl 0606WeHHbIe PsIObl 311eMEHMO8 M0
y6bleaHUlO UHMeHcusHocmu muegpauyuu. 1 — 8bleempusaHue MuHeparsos, seblue-
JlaqusaHue pacmeopuMbIxX COBOUHGHUL?,’ 2 — buoeeHHas AKKyMYyIayusa Xumu4eckux
aneMeHmMos nod enusiHUeM pacmumebHOCmU.

_,4
KopeHHas
nopoza
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XHUMH3M MOYBEHHOI0 PACTBOPA SBISETCS I MOYBEHHBIX
OpPraHU3MOB 3KOJIOTHYECKUM (AKTOPOM MEPBOCTENEHHON BaKHOC-
th. Tak, Ha POCT pacTeHHWI OKa3bIBAET 3HAUMUTEIBHOE BIUSHUE Pe-
aklus nouyseHHoro pactBopa (pH), cBsA3aHHas ¢ coxepxaHUEM B
MOYBE KUCJIOT (YrOJIbHOW KHUCJIOTHI, (PyIbBOKUCIOT B TJIEEBO-IOJI-
30JIMCTHIX MTOYBAX ) UJIM LIEN0Y€e (coJa B COJOHIIAX ), KOTOpask CUJIb-
HO 3aBHCHUT U OT COCTaBa MOHOB, BXOJAILIMX B MOYBEHHBINH MOTJIO-
mamui komiuieke. O6uIne HOHOB BOJOPO/A MU aJIFOMUHUS BbI-
3bIBA€T KUCIYIO PEaKLHI0, MOHOB HATPUsl — LUEJOUHYI0. Bbicokoi
KHCJIOTHOCTBIO OTJIMYAIOTCS MOA30JUCThIE U OOJIOTHBIE MOYBHI,
I1€JI0YHOCThIO — COJIOHIIBI. YepHO3eMbI UMEIOT PEaKLIUIO OIU3KYI0
K HEUTpaJIbHOMN.

JU1 TOYBEHHOTO MUTAHUS PACTEHUH MCKIIIOUUTENILHO BasKEH CO-
JIEBOM PEXUM TMOYBBI, XapaKTEPU3YIOIIUICS CONEPKAHUEM U TOCTYTI-
HOCTBIO B IOYBEHHOM PAacTBOPE COJIEH 3IEMEHTOB, HEOOXOAUMBIX JIJIs
JKU3HEICITSIBHOCTH pacTeHui (azora, kainus, Gocdopa, KaabIus,
cepsl, xkese3a u 1p.). Takue 371eMeHTbl, Kak 5kene30, aIFOMUHHUN, 00bIY-
HO COJEpKaTCsl B MOYBE B JIOCTATOYHBIX KOJMYECTBAX JJISI TTUTAHUS
pacTeHuii, qpyrue — a3ot, Gochop, Kaauid — NoTpeOnsoTes pacrte-
HUSMHM B HEOOJBIINX J03aX, YaCTO OKA3bIBAIOTCS B HegocTaTke. J{s
HOPMaJIHOTO TE€UEHHsI MHOTUX (PU3MOJIOTHYECKUX MPOIIECCOB pacTe-
HUH CyIIECTBEHHOE 3HAYEHUE UMEET 00eCIeYeHHOCTh TTOUYBbI MUKPO-
3NIEMEHTaMU — MeJIbI0, 00pOM, MapraHieM, IHHKOM U JpyruMu. 25%
BCEX MOYB Halllel TUIAaHEThI B TOW WIJIM MHOW Mepe 3acolieHo. M30bITok
COJIeii B MOYBEHHOM PACTBOPE TOKCHYEH TS OOJIBIITMHCTBA PACTECHH.
Haubonee BpeaHbI J€rKOpacTBOPUMBIE COJIM, 0€3 Tpylna NPOHHUKaIO-
mue B nuromiasmy: NaCl, MgCl , CaCl,. Menee TOKCHYHBI TPY/IHO-
pactBopumble co: CaSO,, MgS0,, CaCO,.

Cpenu pa3HBIX TUIIOB 3aCOJIEHHBIX MTOYB OCHOBHBIE — COJIOHYAKH
Y COJIOHILIbI, UIMEIOIME HEOAMHAKOBBIN COIEBOM M BOIHBIN PEKUMBI.

Cononuaku — 3TO TIOYBBI, TIOCTOSIHHO U CUJIBHO YBJIQ)KHEHHBIE CO-
JIEHBIMHU BOZIaMH BIUIOTh /10 TIOBEPXHOCTH, HAIPUMEP, BOKPYT TOPbKO-
coseHbIx o3ep. KoHiueHTpauus cosneil B TOUBEHHOM pacTBOpE JOCTHUIa-
€T HECKOJIbKHUX JIECSITKOB IMPOIIEHTOB. VIOHBI HATPHST HAXOASATCS HE TOJILKO
B PacTBOpE, HO M HACHIIAIOT KOJJIOW/IbI TOYBEHHOTO MOMIOLIAIOLIETO
KOMITIeKca. JIETOM ¢ TIOBEpXHOCTH COJIOHYAKH BBICHIXAIOT, TIOKPHIBA-
ACh KOpoukoii conelt. Cononysl ¢ MOBEPXHOCTU HE 3aCOJIEHbBI, BEPXHUN
CIJIOW BBIIETIOYCHHBIH, OECCTPYKTYpHBIA. HUKHIE TOPH30HTHI YIIIOT-
HEHBI U HAChIILIEHbl HOHAMH HATpPHs, IIPU BBICBIXaHUU PacTPECKUBAIOT-
Csl Ha CTOJIOBI, TIIBIOBI U T. 1. BOMHBIN peskuM XapaKTepu3yeTcs pe3KH-
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MU U3MEHEHHUSIMU: BECHOM M3-3a BOIIOHETIPOHUIIAEMOCTH YacTo HalIto-
JIaeTCsl MOBEPXHOCTHOE 3aCTaMBAaHUE BJIATH, JETOM — CHJIBHOE Tepe-
ceixanue. EcTe psii mpoMexyTOYHBIX THIOB MOYB: COJOHYAKOBATHIE
COJIOHLIBI, COJIOHLIEBATBIE, COJIOHYAKOBATHIE U T. JI.

Opranuueckoe BellecTBO MOYBbI. JKUBOTHBIE U pacTeHus1, 00u-
TaloIIME Ha MOYBE U B MIOYBE, TOCTOSTHHO BO3JEHCTBYIOT Ha CyOCTpar,
3a0bupas y Hero nurareibHble BemecTBa. [loaToMy kaxblii pas Hapy-
LIA€TCS TOJIBKO YTO YCTAHOBHBILEECS XUMUYECKOE PaBHOBECHE B IO-
YBe, MPOUCXOIUT JaibHelee yriyOleHre IpoIecCcoB pa3ioKeHHs U
BbIBETpHUBaHMS. KpyroBopoT opraHMuecKoro BElecTBa B MOYBE CXe-
MaTUYEeCKH U300paxkeH Ha puc. 7.5.

CuHTE3 OpraHM4eckoro
BellecTBa > 1
3eneHble pacTeHns —» 2
I
A .
| I
| |
: I Onag, | __
| I| nepepabo-
! TaHHbIA i
I | Onag
| 9> NACTBLI . - . 3, MVIKpOOpFa- SKUBOT- %:%ng;aﬁ
' | 1 XB0W HUZMaMA | __; HbIE 3KC- = | enBoTHEIX
! KpemeHTL € - -

+ ’
/
MunepancHoe K _ -~

BELLECTBO,
BOBNEYEHHOE 4

PucyHok 7.5 — KpyroBopoT opraHM4eckoro BelectBa B Noyse

(no W. Laatsch, 1957)
1 — npeobpa3osaHue opaaHU4eCcKo20 seujecmsa, 2 — Kpy2o080pom MUHepasibHO-
20 sewecmsa

W3 oTmepimx pacteHuit 00pa3oBaBIascs opraHuyeckas cyocTaH-
[Us TIONA/IaeT B BUJIE OTajia JIMCTBHI M XBOM B TIOUBY, IiepepadaThiBa-
€TCSl MUKPOOPTraHU3MaMH M IpPeBpallaeTcsi HEMOCPEACTBEHHO WU
Yyepes JKUBOTHBIE OPraHU3MBbl B TIOYBEHHBIN Tymyc (puc. 7.6).
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\ 20~ =g
A, Fysye
—

Oborautenue Be, Co, Ni, Zn,
# Ga, Au, Cd, Sn, Pb, TI, Ag, As

Haaneuenme KOpHAMM PACTEHMI

PucyHok 7.6 — 'ymycoBbI FOPU3OHT Kak reoXuMmn4eckun 6apbep B
nuctonagHom necy (no Nonbawmurty, 1937)

TakuM MyTeM OHa BHOBb BOBJICKACTCS B MHUHEPAJIbHBIA WIIU IH-
IEBOI KPyTOBOPOT U MOXKET OBITh B OOHOBIIEHHOM BHJIE YCBOCHA pa-
CTCHHSIMH.

Kaxnomy THITy MOYB COOTBETCTBYET OINMpPEIACICHHBIN KUBOTHBIN
MUp U OTpe/eiCHHAs PacTUTEILHOCTh. OTMHpAIOIINE UM YXKE OT-
MepIIHe OPraHu3Mbl, MM X YaCTH HAKAIUTUBAIOTCS HA TIOBEPXHOCTH
¥ BHYTPH TIOYBBI, 00pa3ysi opraHudeckoe BemectBo. COBOKYITHOCTh
JKUBYIIIUX B TIOYBE OPTaHU3MOB HA3bIBAIOT 20agornom (puc. 7.7).
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Oprannyeckoe
BELLeCTBO
%

MeptBoe opraHm-
YECKOE BELLECTBO
85%

MwuHepansHoe
BELLECTBO
93%

Oprannyeckoe

Moysa B Lenom BELLECTBO

baktepun

W aKTUHO-

MULETBI
0%

Npoyas makpodhayHa
5% Y

Mwukpo- 1 mesochayHa
3% /

3padoH

PucyHok 7.7 — OGwun coctaB BEPXHEro crnos noy4sbl U ero agacdoHa
(no B. Tuwnepy, 1955)

HecMotpst Ha TO, YTO YKCIO MHKPOOPraHM3MOB B 1 1M MOYBBI
M3MEpSeTCs MIJUTMOHAMH, B OOIIEH Macce OHM COCTaBIISIFOT TOJBKO
5% cyMMapHOro KoJIM4ecTBa OpraHuueCcKUX coeAnHeHniH. MuHepab-
Hasi cyOcTaHIus mouBsl 3aHUMaeT 93%. Opranndeckoe BEMIeCTBO IM0-
YBBI, COCTOALIEE U3 OTMEPILUX OCTAaTKOB PACTEHUH M )KMBOTHBIX, Ha-
3BIBAIOT 2yMycom. TakuM 0Opa3om, mporecc TyMmycooOpa3oBaHus Ha-
YUHAETCs Pa3pylIeHUEM M M3MEJIbY€HUEM PacTUTEIbHOM Macchl U
MEPTBOI'0 KMBOTHOIO BEILLECTBA. JTOT MPOLIECC OCYILECTBISETCS 0-
3BOHOYHBIMHU JKUBOTHBIMU IIPH 00513aTEILHOM Y4aCTHH IPpUOOB U OaK-
tepuit (puc. 7.8).

K TakuMm KHBOTHBIM OTHOCSTCS humoghacu, TATAIONIHECS TKAHS-
MU JKUBBIX PACTEHUI; canpogazcu, MOTpeOISIOIINEe MEPTBbIE BEILIECTBA
pacTeHuH, Hekpoghaeu, TIMTAIOIIUECS TPYIIaMHU JKUBOTHBIX; XUUJHUKU,
MOEAIOIINE KUBBIX )KUBOTHBIX; KONpogazu, yHHUTOXKAIOIINE IKCKPe-
MEHTBI )KUBOTHBIX. BCce OHM COCTABISIFOT CIIOXKHYIO CHCTEMY, TIOJTyYHB-
Y0 Ha3BaHUE Canpo@UIbHO20 KOMIIEKca KUBOTHBIX (puc. 7.9).
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PucyHok 7.8 — BakTepuu
IOYHUK, pa3nararolime pacTuTesibHble OCTaTK1

M

< A
- B3
o E
[ Ja

(cneBa) n rpubbl U3 POOOB MULIEHA U HErHU-

A

PucyHok 7.9 — Buomacca pa3HbiX Tpohuyeckux rpynnmpoBOK canpo-
¢ounbHOro KoMmnsiekca NoYBEHHbIX 6E€CNO3BOHOYHbIX B TUMMUYHbIX

30HanbHbIX naHawadTax (no 6. P. CtpuraHoson, 1980):
| — nonsapHasa nycmeiHs; I — myHOpa; Il — madea; IV — wupokonucmeeHHble
— cyxas cmenb; 1 — mMukpogumodghbazau; 2—3dempu-

neca; V — nyzoeas cmenb; VI

mogpazu; 3—gpumocanpoghacu; 4 — XUWHUKU U chumocghazu
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B kpy2oeopome eewjecms 6 nouse pacTeHUs] CUHTE3UPYIOT Opra-
HU4ecKoe BeuecTBo (puc. 7.10). bombInyto poib B pa3pbIXJIeHUH TI0-
YBbI, MEXaHUUYECKOM TMEPEMEIIIEHNH OPTraHMYECKOr0 1 MUHEPATbHOTO
BELIECTBA UIPAIOT MOJABH)KHbIE OYBEHHBIE KUBOTHBIE (IOXKIEBbIE
YepBH, TPBI3YHBI H JIp.).

PACTEHWA OBECMNEYNBAIOT:

OraApg, QHAE)KAI‘OLL[I/IVI
MALWLEW NOYBEHHBIE SALLUTY MNMOYBbI
OPFAHM3MBbI OT 3PO31N

¢ '%//Aﬂi /

B PE3YJIBTATE AEATENBHOCTM MOYBEHHBIX OPTAHIN3MOB
MOYBA HACBIWWAETCA NMUTATENbHBIMK BELUECTBAMW (TYMYC),
YNYULWAETCAH EE CTPYKTYPA, MPOHUUAEMOCTb,
BOOCYAEPKUBAIOLWAA CNOCOBHOCTD, BO30YXOOBEMEH

PucyHok 7.10 — B3aumopgencTBme pacTeHU U NOYBEHHOW cpenbl

JKUBOTHBIE IPOU3BOJIAT MEXAHUIECKOE U OMOXMMHUYECKOE pa3py-
IIEHUE €T0 U TeM CaMbIM IMOJTrOTaBIMBAIOT €T0 Ui T'yMycoo0pa3oBa-
HUsl. MUKpPOOpPraHU3Mbl CHHTE3UPYIOT ITOYBEHHBIN T'YMYC 1 3aT€M pa3-
JararoT ero.

I'ymyc paznuyarot no Buay, GopMe U XapaKTepy COCTABIISIOMINX
ero sjemMeHToB (Tabm. 7.1).

DTH AJIEMEHTHI MOTYT TIPUHAJUICKATh K TPYIIE 2YMUHOBHIX WIH
He2yMuHOo6bIX BellecTB. HeryMruHOBBIE BemiecTBa 00pa3yloTcst U3 Co-
€IMHCHUH, BXOJSIIUX B COCTAB JKUBBIX PACTCHUH W JKUBOTHBIX, Ha-
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Ta6bnuua 7.1 — BaxHewnwme copmbl rymyca (no I'. ®PpaHuy, 1960)

dopma rymyca pH | C/N | MuHepanusauus nnm rymmndumkayms
[pyGbIn rymyc 3,5-4,5 30-40 MegneHHas
Mogep 4-5 20-25 CpepaHss
Mynb 5,5-7 10-20 BbicTpas

npumMep, O0eiaKkoB u yrieBonoB. [Ipu pas3nokeHUH NaHHBIX BEIIECTB
BBIJIEJIAIOTCS IBYOKHCH YIJIEPO/ia, BOJAAa U aMMHUAK. DHEprusi, o0pasy-
IOIIasiCs TIPH STOM, MCIOJIB3YETCsl TIOUYBEHHBIMU OpraHu3MaMu. Pac-
naJl HeryMMHOBBIX BELIECTB COMPOBOXKIAETCS MOJHOW MUHEpain3a-
[IMEH SJIEMEHTOB MUTAHMA, YTO MPEMATCTBYET AalbHEUIIeMy HaKOII-
JICHHIO B MOYBE YCTOHYMBOrO opraHuyeckoro Bemectsa. Hamportus,
I'YMHHOBBIE BELIECTBA B PE3yJbTaTe JKU3HEACATEIbHOCTH MHUKPOOP-
raHU3MOB IepepadaThIBalOTCA B HOBbIE, OOBIYHO BBICOKOMOJIEKYJISIP-
HbIE COETMHEHUS] — T'YMHUHOBBIE KHCIJIOTHI WIH (PYIbBOKHUCIOTHI.

B kauecTBe pa3HOBUIHOCTEN T'yMyca Pa3IyaloT IyMyC nuUmamens-
Holl U yemotiuuewitl. [InTaTtenbHbli r'yMyc JIeTKO nepepadarbiBaeTcs U
CIy’)KUT MHKPOOpPTaHW3MaM HCTOYHHKOM IUTAHUS, a YCTOWIHUBBIN TY-
MYC C TPYAOM MOJIaeTCsl epepaboTKe U BBIMOIHSAET MPEKAE BCEro Gpu-
3UYECKUE U XUMHUYECKHe (DYHKIMH, KOHTPOJIHUPYs OanaHC MUTATEIbHO-
ro BeIleCTBa, KOJMYECTBO BOJBI M BO3AyXa B MouBe. TakuMm oOpaszom,
T'YMYC CITy’KHT OCHOBHBIM ITOCTABIIMKOM U PE3EPBOM JIEMEHTOB IHTA-
HUs pacTeHui. TeMHbIH LIBET ryMyca CriocOOCTBYET JIyUIlIEMY Mporpe-
BAHMUIO TTOYBHI, @ €T0 BHICOKAsI BJIATOEMKOCTh — Y/IEPYKAHUIO BOJIBI 110~
BOW. ['yMyC MpOYHO CKJIEMBAaeT MUHEpAJIbHBIE YaCTHULIbI, 00pasys Ko-
MOYKH, YTy4IIaloe CTPYKTYpy MMo4Bbl. JlaHHBIE CBOMCTBa Oaronpu-
ATCTBYIOT YCJIOBHSAM POCTa PACTEHUI Ha MOYBaX OOraTblx ryMyCOM.

BaxknelmuM cBOHCTBOM TIOUBHI SIBISIETCS €€ 1n1000podue — CIo-
cOOHOCTh OOecreunBaTh PacTEHHUS BOJOW, PIIEMEHTAMU MUTAHUS U
BO3/1yXOM. MOIIHOCTh T'yMYCOBOTO CJIOSI U COAEp)KaHUE TyMyca B I0-
YBE SABIISIOTCS OJJHUM W3 BOKHEWIITNX MOKa3aTesiel YPOBHS TIOIOPO-
Jmst nouB. B mon3onucTeix mouBax ceBepHbIX paiioHoB Poccuu conep-
xutcs 1-3% rymyca, B 6osiee MIOAOPOAHBIX MOYBAX JIECOCTEITHON
30HBI — 4-6%. Hanbonee Gorarbl ryMycoM 4epHO3eMbl (OOBIKHOBEH-
Hble — 7-8%, TyuHble — 8-12%).

Tak, uepHozem 0ObLIKHOBEHHbLI MYUHBLU 2TUHUCTIbLLL COIEPIKUT JI0
70% ¢usnyeckoii ruHbI, borat kapooHaramu (puc. 7.3, ciesa). Dop-
MUPYIOIIMECS HA [NIMHE OOBIKHOBEHHBIE YEPHO3EMbBI HMEIOT I'yMYCO-
BbIi TOpU30HT mTyOuHOM 60-70 cM, coiepkaHne ryMmyca HepeiKko mpe-
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BeimaeT 10%. KommuectBo rymyca B MeTpoBoM citoe gocturaet 600-
700 T/ra, unoraa g0 800 T/ra. DTH YepHO3EMbI UMEIOT XOPOILO BbIPaA-
KEHHYIO BOJIOIIPOYHYI0 KOMKOBATO-3€pHHUCTYIO CTPYKTYDY.

YepHosem 0ObIKHOGEHHBII CPEOHESYMYCOBbLU HA MANCETOM JleC-
COBUOHOM CY2luHKe TNPOKO PACTIPOCTPAHEH B TPaBOOEPEKHON YaCcTH
Caparogckoii obnactu (puc. 7.3, B cepeiuae). MoIHOCTh TyMYCOBO-
ro ropusoHra He npesbimaet 50-55 cMm. Cozpeprkanue rymyca B ropu-
30HTE OKOJIO 7-8%, 3amacel B MeTpoBoM cioe 400-450 1/ra. Yeprosem
00bIKHOBEHHBII CPEOHE2YM)COBbLI CPEOHEMOUYHbIT TIPUYPOUEH K TIPe/I-
0aJI09YHBIM TOHKSHHSIM ¥ MaJI03aMETHBIM BITaIMHAM Ha I1J1aTO U CKIIO-
Hax (puc. 7.3, cnpasa).

B Kypranckoii odnactu u3 3,0 MJIH. ra nairHu yepHo3eMbl (0ObIK-
HOBEHHbIE, COJIOHIIEBAThIE, KAPOOHATHBIE, 0COJIOAEIbIE, BBILIETOYEH-
HbIE) 3aHUMArOT 65,3%, B KOMITJIEKCE C COJIOHIIaMKu — 8,7, cephle Jec-
Hble — 5,0, 4epHO3EMHO-JIYTOBbIE U JIyTOBO-4YE€pHO3eMHbIE — 4,2,
conomu — 0,4, comonnsl — 14,9, conmonuaku — 0,3, TOWMEHHBIE U
npoune — 1,2%. Conep:kanue rymyca B nousax kojeonercs ot 4-6
(uepHo3eMbl 00BIKHOBEHHBIE) 10 1% (comomm). [To mexanudeckomy
cocTaBy 63,8% Bcex MOYB MaIlTHA OTHOCSITCSI K TSXKEIOCYTIIMHUCTBIM,
TIUHUCTBIM U TSDKEIOTITMHUCTBIM, 35,1 — K CpeiHe-IerKOCy IIMHKIC-
TbIM, 1,1% — K necyaHbIM U CynecyaHbIM.

3Hasi CKOPOCTh HAKOIUIEHHUS TyMyca U MOUIHOCTh T'yMYCOBOTO I'0-
pU30HTA, MOKHO paccYUTaTh BO3PACT Pa3JUYHBIX THUIIOB TOYB
(Tabmn. 7.2).

Tabnuua 7.2 — CKopocTb (hopMUPOBaHUSA F'yMYyCOBOFO FrOPU30HTa NOYB
Pycckon paBHuHBI (no A.H. l'eHHaaueBy u ap., 1987)

[pynna nouys CkopocTb, MM/rog,

["lOpHO-NyroBble, rOpHbIE NECO-NYroBble 0,80 -1,00
TopdsHo-rneeBble, 60MOTHO-NOA30MNMUCTbIE 0,50 -10,80
[epHoBo-KapboHaTHbIE, ONOA30SEHHbIE 0,45 -0,50
YepHo3eMbl 0NoA30MEHHbIE, TUMUYHbIE 0,40 -0,45
Cepble necHble, YepHO3eMbl OObIKHOBEHHbIE 0,35-10,40
YepHo3eMbl 0XKHbIE TEMHO-KaLUTaHOBbIE, AEPHOBO- 0,20-10,30
noa3onucTble

[Noa3onbl U TUMWYHBIE NOA30NUCTbIE 0,170 -0,20
CornoHLubl, CBETNO-KalUTaHOBbLIE Menee 0,10

Ha Pycckoii paBHrHE 4epHO3eMbl 00pazoBauch 3a 2500-3000 ner,
cepble U Oypble JiecHble mouBbl — 3a 800-1000 Jiet, ToA30JUCThIE TI0-
4yBbI MpuMepHO 3a 1500 neT.
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Jlist Toro, 94TOOBI (POPMHUPOBAJICS TYMYC TOTO HJIM MHOTO THIIA,
HEOOXOIMM JI0CTATOYHBIN JApPEHaX MOYBBL. B yCIIOBHSX mepeyBiax-
HEHUS pa3jioKEeHHUEe MJIET OUeHb MEJUICHHO, TaK KaKk HeXBaTKa KHUCJIO-
poza OrpaHUYUBAET POCT adPOOHBIX PEAYLIEHTOB. B Takux ycIOBHAX
pacTUTENIbHBIC W )KMBOTHBIC OCTATKU COXPAHSIOT CBOIO CTPYKTYPY H,
MOCTENICHHO CIIPECCOBBIBAsICH, 00Pa3yIoT TOp(, KOTOPBIA MOXKET Ha-
KaIlJIMBaThCs BIUIOTH JI0 OOJBIINX TTyOHUH.

Baaxuocth 1 adpamus. Kak Hamu ObUTO OTMEUEHO paHee, Tpu
W3YyYEeHUU HA3eMHO-BO3JYIIHOW CpPeibl KU3HU M0 (PU3NIECKOMY CO-
CTOSTHUIO, TIOABM)KHOCTH, TOCTYITHOCTH M 3HAYCHHIO JIJISI PAcTEHUH
MOYBEHHAs BOJIA MOJIPa3/CIIseTCs] HA TPaBUTAIIMOHHYIO, TUTPOCKOIH-
YECKYI0 U KanuuisipHyto (puc. 7.11).

2

YacTtuua noussbl

Ivrpockonuyeckas Boaa

KanunnspHas soaa

Bo3zgyx unu
rpaBuTaLMOHHas Boaa

PucyHok 7.11 — Tpu Tuna no4yBeHHOW BOAbI

I pasumayuonnas 600a — TOIBWIKHAS BOJIA, SIBJISIETCS OCHOBHOMN
Pa3HOBUIHOCTHIO CBOOOJIHOW BOJBI, KOTOpAs 3alONHIET MIMPOKUE
MPOMEKYTKH MEXK]1y YaCTUI[AMU MTOYBHI M TPOCAYNBAETCS BHU3 CKBO3b
MOYBY MOJI ACMCTBUEM CHJIbI TSDKECTHU MOKa HE JIOCTUTHET TPYHTOBBIX
BO/. PacTeHus Jerko ycBaMBarOT I'PaBUTAIMOHHYIO BOAY, KOIZa OHa
HaXOJUTCS B 30HE KOPHEBOU cucTeMbl. C 3TOM TOYKH 3pEeHHUS 7S pac-
TEHHUI BECbMa Ba)KEH IMOJIUB MOYBbI, CMAUNBAHHUE €€ BOAOU.

Bona B nouse yaep:KuBaeTcsi TakKe BOKPYT OTIEIbHBIX KOJIJIOMI-
HBIX YaCTHIl B BUJIE TOHKOM MPOYHOM CBA3aHHOM IUIEHKH. Takyto BOdy
Ha3bIBAIOT euepockonudeckoil. OHa aicopOUpyeTcs 3a C4eT BOJAOPOIHBIX
CBsI3eii Ha MOBEPXHOCTH TITMHBI M KBaplia WM HA KaTHOHAX, CBSI3aHHBIX C
IIMHACTBIMU MUHEpaJlaMi U TyMycoM. [ urpockornmieckas Bojia BHICBO-
ookaercs TonbKo rpu Temreparype 105-110°C u ¢puznonoruuecku npak-
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THYECKU HEOCTYITHA pacTeHUsIM. KoIMuecTBO rUIrpOCKONMYECKON BOJIBI
3aBHUCHUT OT COJIEPKaHUSI B TIOUBE KOJUTOWMHBIX YacTHIl. B TMHUCTBIX
MOYBaX €€ COAEPIKUTCS OKoo 15%, B mecyaHbIx okoio 5% Macchl 1mo-
yBbl. OHa 00pa3yeT Tak Ha3bIBAEMbIN MEPTBBIIA 3aac BOJIbI B TOYBE.

I[To mepe Toro, Kak HaAKaIUTUBAIOTCS CIIOM BOJIBI BOKPYT TIOUBEHHBIX
YacTHUI, OHA HAYMHAET 3alONHATh CHavaja y3KHe TOPbl MEXKIy dTUMHU
YacTHLIAMH, a 3aTeM — Bce OoJiee MUpOoKUe Mopbl. [ urpockonuyeckas
BOJIa TIOCTETIEHHO MEPEXOJUT B KANULIAPHYIO, YIEPKUBAIOILYIOCS BOK-
PYT TIOYBEHHBIX YaCTHI] CUIaMH TIOBEPXHOCTHOTO HaTshkeHus. Kammi-
JSIpHAst BOZIAa MOXKET TIOMHUMATHCS TI0 Y3KUM TIOpaM M KaHaJIbI[aM OT
YPOBHS TPYHTOBBIX BOJ Oiarofapsi BBICOKOMY ITOBEPXHOCTHOMY HATsI-
JKeHH10. PacTeHus erko momomaroT KanuuIipHYIO BOY, UTPAIOIILYIO
HauOOIIBIIYIO POJIb B PEryIsiPHOM CHaOKEeHUH MX Bojlor. Kanunmnspras
BOJIa B OTIIMYHME OT TUTPOCKOIIMYECKOM JIETKO UcTiapseTcs. TOHKOCTPYK-
TYpHBIE MTOYBBI, HATIPUMED, TIIMHBI, YCPKUBAIOT OOJIbIIIE KATHUIIISIPHON
BOJIbI, YeM TPyOOCTPYKTYpHBIE, TAaKUE, KaK TECKH.

[Tomumo mepeurciieHHbIX (OPM BOJIbI B TIOYBE COACPKHUTCS na-
Ppoobpasnas énaea, 3aHUMaroNIast BCe CBOOOIHBIC OT BOJIBI TIOPHI.

[Ipocneaum myTh, KOTOPBIN COBEPIIAET BOJA, IOCTUTHYB MOBEPX-
HOCTHU 3€MJIM, PACCMOTPHUM 3HAu€HHE BIAKHOCTU W a’palvy MOYBBI
KaK CpeJibl )KU3HU.

Bona, npocauuBatoniascs B MO4YBY, JTOCTHraeT 3epKajia TPyHTO-
BBIX BOJI MJTH 3aIIOJTHSIET TPEIIUHBI U IIEJIN B TUIOTHBIX KPUCTAITNIeC-
KX W CIaHIEeBbIX Topoaax (puc 7.12).

OnHako YacTh 0CaJIKOB, MPOHHKAIOIIAS B TPYHT C TIOBEPXHOCTH, HE
JIOCTHTaeT yPOBHS TPYHTOBBIX BOII, @ CO3/IaeT TIOJIE3HYIO /IS paCTeHHUI
NOYBeHHYIO Biary. [louBeHHast Bara moj BIMSHHEM TMPUCYIIUX MOYBE
JMHAMHYECKHUX CHJI Kak Obl TIOJIBEIlIEHa HaJ| 3€PKaJiOM TPYHTOBBIX BOJI.
WndunsrparmmonHas Boga B KOHEUHOM UTOTE — B (pOpME MEIUICHHO WITH
OBICTPO TEKYIIIETO TIOTOKA TO3EMHBIX BOJI, IPOIIE/IIIEro 0oJiee TaneKuit
nim 6osee ONMU3KHUIA MyTh, — MOXKET BHOBb NEPEUTH B MOBEPXHOCTHBIN
CTOK B BHJIE MICTOUHUKOB WJIM KJIFOUYEH, OBIOLIMX B PyCllaX peK, py4bes,
JIHUILAX 03€PHBIX KOTI0BHUH. CylleCTBYeT MOCTOSHHBIA OOMEH MOBEPX-
HOCTHBIX, TIOYBEHHBIX W TPYHTOBBIX BOJI, MEHSIOIINX CBOIO WHTEHCHB-
HOCTb ¥ CBOE HaNpaBJeHHE B 3aBUCUMOCTH OT CE30HOB Tojia.

BoaHbIil 1 BO3MYUIHBIM PEXUM TTOUBBI 3aBUCUT OT BHJIA MOYBBI U
cofiepkanusi B Hell rymyca. [locnennue B CBOIO ouepe/ih BIMSIOT Ha
MOPHUCTOCTb, BIATOEMKOCTh U BOJIOIIPOHUIIAEMOCTH TI0YB, U TEM CAMBIM
— Ha UX TETIOBOM OamnaHc.
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B peixitoit mouBe mopuctocTh BepxHero cios (10 70 cm) cocTas-
nsiet 20-30%; Boael Manio — 10-20%, ee cofep:kaHue yBEIMUNBAETCS
TOJIBKO Ha OoubIoN riryonHe. OOpaTHOE COOTHOIIEHHE HAOII0IaeTCs
y TSDKEITBIX 104B. Boyia 3amoHseT B HUX MPaKTHUECKH Bee TOphL. Tolb-
KO BEpXHUI TOpU30HT I1youHoii 30 cM obecrieueH Bo3myxoM (He 00-
nee 15%). bonblas npuMech Kak ITIMHUCTBIX, TaK U MECYaHBIX Yac-
THUI] CHM)KAaeT KauecTBO MOYBHI. [lecuanbie (Jierkue) moYBbl UMEIOT
MaJIyl0 BIaroeMKocTb. OHHU CIUIIKOM OBICTPO BBICBIXAIOT. [ TMHMC-
ThI€ (TSDKETIbIE) MOYBBI COAEPIKAT CIUIIKOM Mallo BO3yXa, TOITOMY
OHH TUTIOXO TIPOTPEBAIOTCS ¥ TAKMM 00pa30M 3a/Iep’KUBAIOT POCT pac-
TEHUH U JIeATeHOCTh MOYBEHHBIX OpraHu3MoB. Hawmmydmme ycio-
BUS JIUISL pOCTA PACTEHHI UMEIOT TBIIEBAThIE CYTIIMHKU M CYTJIMHKH,
UX BOJHBIC U BO3LYLIHbIC PEKUMbI ONITUMAJIbHBL.

PaznmuaroT ¢pusndeckyro u GU3NOIOTHUECKYIO CYXOCTh TTOUBHI.

IIpu ghusuueckoii cyxocmu TIOYBA UCTIBITHIBAET HENOCTATOK BIIATH.
DTO MPOUCXOIUT MPU aTMOCHEPHOH 3acyXe, KOraa MOCTYIIIEHUE BOIbI
PE3KO COKpAIAeTCs, YTO OOBIYHO HAOIIONAETCsl B MECTaX C CyXUM KIIH-
MaToM, T7Ie TI0YBa YBIAKHSIETCS TOJBKO 32 CUYET aTMOC(EPHBIX OCAIIKOB.

Qusuonocuyeckas cyxocms TIOYBBI — sIBICHUE 00JIee CIIOXKHOE.
Ona BO3HUKAeT B pe3yibTare (PU3NOJOTHYECKON HETOCTYITHOCTH (Ppu-
3WYECKHU JIOCTYITHOM BOJbI. PacTenus npu pu3nonoruieckoi CyxocTu
CTPAJaloT Ja)ke Ha BIAXKHBIX MMOYBAX, KOT/Ia HU3Kas TeMIlepaTypa mno-
YBEHHOTO TIOKPOBA WJIM JIPyTHe HEOIAroNnpHsITHBIC YCIOBHUS TPETIST-
CTBYIOT HOPMaJIbHOMY ()YHKIIMOHUPOBAaHHIO KOPHEBO cuctembl. Ha-
npuMep, Ha c(harHOBBIX 0OJI0TaX, HECMOTPS Ha OOJBIIOE KOJTHMYECTBO
BJIard, BOJa OKa3bIBACTCSl HEIOCTYITHOM JJIsl MHOTHX PAacTeHUH U3-3a
BBICOKOH KHCJIOTHOCTH IOYBBI, TIOXOH a’palivy €€ U HaJIu4dusi TOKCH-
YEeCKHX BEIECTB, KOTOPbIE HAPYILIalOT HOPMAJIbHYIO (DPU3HOIIOTHYEC-
KyH0 (DyHKIIHIO KOPHEBOU crcTeMbl. DU3NOTOTHMYECKH CYXUMH SIBIISI-
IOTCS ¥ CHJTLHO 3aCOJICHHBIE TIOUBBI. V13-32 BEICOKOTO OCMOTHYECKOTO
JIaBJICHHS TIOYBEHHOTO PacTBOpPA BOJIA 3aCOJICHHBIX MOYB ISl MHOTHX
pacTeHni OKa3bIBAETCsl HEJOCTYITHOM.

Xopol1o yBiIa)KHEHHasi MOYBa JIETKO MPOrPEBAeTCs U MEIJICHHO
ocThIBaeT. Ha MoBepXHOCTH €€ MPOUCXomsIT OoJiee pe3Kre KojeOaHus
Temrneparyp, ueM B riryoune. [Ipu 3ToM cyTouHble KoebaHus ee 3at-
paruBaroT ciiou 10 rTyouHsl B 1 M. Eciin ydecTs, 94T0 3UMOii TeMIiepa-
Typa MOYBBI C ITYOWHOH MOBBIIIAETCS, a JIETOM, HA00OPOT, TaJaeT, TO
JIETKO TIPE/ICTABUTh CE€30HHBIE BEPTUKAIBHBIE MUTPALIMHN MTOYBEHHBIX
obuTarenei, KOTOpbIE BBI3BIBAIOTCSI M3MEHEHNUEM YCIIOBUH CPEJIBL.
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EcrecTBeHHO, 3MMOIi TTOYBEHHBIC )KMBOTHBIE HAXOAATCS TITyOxKe,
YeM JIETOM.

Bonbmryto pons B popMupoBanny mouBsl urpaet penabed. Ha omqm-
HAKOBBIX W OJIHOBO3PACTHBIX (popmax peibeda o0pazyroTcs: Onn3Kue
¥ OJHOTHITHBIE MOYBBL. Ha MECTHOCTH ¢ pacuieHEHHBIM penbedoM,
HEOJIMHAKOBBIM YPOBHEM T'PYHTOBBIX BOJI HAaOJIIOAAIOTCS Pa3IUuus B
KJIMMaTe, peXKUMe Teria, CKOPOCTH UCTIApEHHUs IOBEPXHOCTHOM Bia-
TM U B pacrnpereieHrnn atMochepHbIx ocaakoB (puc. 7.13). Bee ato
CYULIECTBEHHO BIHsIET HA (PU3NUECKHUE U XUMUUECKHUE CBOMCTBA MOUB,
a TaKkKe M Ha XapaKTep PacTUTEIHLHOTO TIOKPOBA M )KUBOTHOTO MHUA.
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PucyHok 7.13 — Pa3BuTune nouBeHHOro npocdunsa nop BNUsHUEM
B3aMMOOeMNCTBUSA KINMMaTUYECKUX U Buotmyecknx akropos ¢
MaTepUHCKOM nopopon n cusmko-reorpacpmyeckumm

OCOOEHHOCTSIMM MECTOOOUTaHUS.

lMpumeyvaHue: 1 — cuHMe3 opa2aHUYECKO20 8eujecmea pacmeHusiMU; 2 — 8o3spam
0Op2aHUYecKo20 U MUHeparibHbIX 8eUecms 8 roysy; 3 — MUKpoopaaHu3Mbl; 4 — ¢huk-
cayusi asoma; 5 — paarnoxeHue ¢ 0c80b60X0eHUEeM MUHepaslbHbIX eeuecms; 6 —
KanumsipHoe nepedsuxeHue; 7 — 0suXeHue napos; 8 — MamepuHckasi nopooda,
paspywaemasi KOpHAMU; 9 — MOBEPXHOCMHbIU CMOK U HopMarsibHas spo3us; 10 —
merikue obrioMKU MamepuHCcKoU nopoodbl, paspyuaemsie 8 riodse; 11 — ceexuli ma-
mepuarn MamepuHcKol nopo0kl, nocmynarwuli 8 NoYsy 8 pesynbmame Hernpepbis-
HoUl aposuu; 12 — npocaqyusaHue 800bl U 8biMbligaHue; 13 — ebieempusaroujasics
mMamepuHckasi nopooda
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7.2. DKoJI0ruYecKHue rpynnbl MO4YBC€HHBIX OPraHu3dMoB

KonuvecTBo opraHuzMoB B mouse orpomMHo (puc. 7.14).

MypaBen-gpeBoToueL, Ynutka Cnu3seHb
l MouBeHHble
[lBynapHoHoras [IpeBecHbii PKYK-XULLHUK rpuGel
ZEfLMHOTOHOXK TapakaH

PaBHoHorumn SemnaHon | H
mmdpa umkaabl
pavok JI0XXHOCKOPNMOH vepsb o
YaywatoLwuii rpub,
lMouBeHHble MpoBono4HmK y6uBaroLwmii
npocrenmne HoroxeocTka (NMnunHka HemaTtogy

XyKa-LernkyHa)

PucyHok 7.14 — lNMo4BeHHble OpraH13MblI
(no E. A. KpukcyHoBy u gp., 1999)

Pactenwus, >KMBOTHBIE 1 MUKPOOPTaHU3MBI, OOUTAIOIINE B TTOYBE,
HAXOJSITCSl B IOCTOSTHHOM B3aMMOJEHCTBUU JIPYT C IPYTOM U CO Cpe-
Joi obuTanus. JlaHHbIe B3aMMOOTHOIIICHHUS CJIIOKHBI U MHOT000Opa3-
Hbl. JKMBOTHBIE M OaKTepUH MOTPEONSIIOT PACTUTEIbHBIC YITIEBOIbI,
JKUPBI ¥ Oesku. biiarogapst 5TM B3aUMOOTHOIICHHSIM M B PE3yJIbTaTe
KOPEHHBIX U3MEHEHUH (DPU3NIECKUX, XUMUYECKHX U OMOXUMHUYECKHUX
CBOMCTB TOPHOU MOPOIbI B MPUPOJE MOCTOSHHO MPOUCXOMAT MOYBO-
oOpa3zoBaTesbHbIC TPOLIECChl. B cpeqHem mouBa coaepuT 2-3 kr/ m?
KHUBBIX pacTeHU U kUBOTHBIX WK 20 — 30 1/ra. [Ipu 3TOoM B yme-
PEHHOM KJIMMaTHYECKOM I0sICe KOPHU PACTeHUH COCTaBISIOT 15 T/Ta,
Hacekomble — 1 T, noxkaeBbie yepBu — 500 kr, Hemaroasl — 50, pa-
kooOpasubie — 40, ynutku, ciu3an — 20, 3MeH, rpbi3yHbl — 20 KT,
Oaktepun — 3 T, rpuOBI — 3 T, aKTUHOMUIIETHI — 1,5 T, mpocTeine
— 100 kr, Bogopociu — 100 kr Ha 1 rexTap.
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HecmoTtpst Ha HEOMHOPOAHOCTB HKOJIOTMYECKUX YCIIOBUH B TTOYBE, OHA
BBICTYIAET KaK JIOCTATOYHO CTaOWIIBbHAS Cpefia, OCOOCHHO IS TOJIBHK-
HBIX OPraHU3MOB. [ pajieHT TemMrieparyp 1 BIaKHOCTH B TIOYBEHHOM TIPO-
(uie MO3BOJISET MOYBEHHBIM JKMBOTHBIM IyTEM HE3HAYHMTENBHBIX Iepe-
MEIICHUH 00eCTeunTh ce0e TIOIXOISIIYIO SKOJIOTHISCKY0 00CTaHOBKY.

HeonHopomHOCTh TOYBBI MPUBOIUT K TOMY, YTO JJIsi OPraHU3MOB
Pa3HBIX pa3MepOB OHA BBICTYIAET KaK
pazHas cpenia. J{yist MUKpoOpraHn3mMoB
0co0oe 3HauYeHHE MMEET OrpOMHast
CyMMapHasi TOBEPXHOCTh IIOYBEHHBIX
YaCcTHIl, TOTOMY YTO Ha HHUX aJCcop-
OupyeTcst IOAaBIISAONIAsl YacTh MHUK-
pooprann3mMoB (puc. 7.15).

CJI0XHOCTh TTOYBEHHOUM CpeIIbI
cozaeT 0obIIoe pasHoOOpasue yc-
JIOBMIA JUTS CaMBIX pa3HbIX (PyHKIIHU-
PucyHok 7.15 — KomMoukn  OHalbHBIX TPYII: a9po00OB, aHAdPO-

HaC THYKHM NOYBL)

HuTesHAaHbIE OpPraHn3me!

NoYBbI, CKPENmneHHble 00B, moTpeduTeNIei OPraHNn4ecKux U
HUTeBUAHBLIMU MHUHEpaJbHBIX COeAUHEHUHN. [l
opraHusmMamm pacrpeneneHuss MUKpOOPraHU3MOB B

MOYBE XapaKTepHa MeJKas 04aro-
BOCTb, TOCKOJIbKY Ha MPOTSHKEHUH HECKOJIBKUX MUJUIMMETPOB MOTYT
CMEHSATBLCS Pa3HbIE IKOJIOTUIECKHUE 30HBI.

[To cremenu cBs3M ¢ MOYBOH Kak Cpenoil OOMTaHUsS KUBOTHBIX
OOBEIMHSIOT B TPU HKOJIOTUIECKHE TPYIIBI: T€OOUOHTHI, TeO(UITBI U
T'€OKCEHBI.

I'eobuonmer — KUBOTHBIE, IOCTOSTHHO oOMTaromye B nouse. Bech
IMKJT X Pa3BUTHs MPOTEKAET B MOUBEHHOM cpeze. [eoOnoHTamMu siB-
nsroTest moxeBbie yepBu (Lymbricidae), MHOTHE TEpBUYHO-0ECKPHI-
Jbple HaceKoMble (Apterydota).

T'eogunvl — KUBOTHBIE, YACTh IIUKJIA PAa3BUTHUS KOTOPBIX (Halie
onHa u3 (az) obs3aTenbHO MpoxoauT B mouse. K 3Toif rpynme npu-
HaJIIEKUT OOJBIIMHCTBO HACEKOMBIX: capaHuyoBble (Acridoidea), psn
KykoB (Staphylinidae, Carabidae, Elateridae), koMapbI-q0ATOHOXKKH
(Tipulidae). Mx nuuuHku pa3BuBaroTcs B mouse. Bo B3pociiom xe co-
CTOSTHMM 9TO TUNIMYHBIE Ha3zeMHbIe ooutarenu. K reodunam npunai-
JeXKaT ¥ HaCEKOMbIE, KOTOPBIE B MOYBE HAXOAATCS B (paze KyKOJIKH.

I'eokcenvl — KMBOTHBIE, UHOT/IA TTOCEIIAIOIIME TIOUBY AJIsI Bpe-
MEHHOTO YKPBITHSI WK yoexxua. K reokceHam 13 HaCEKOMbIX OTHO-
cartcs TapakaHoBbie (Blattodea), MHOTHEe TONy)KeCTKOKPBLIbIE
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(Hemiptera), HekoTopbIe pa3BUBAIOIIMECs BHE MOYBHI )KyKH. Crozia ke
OTHOCSITCS TPBI3YHBI U IPYTHE MIICKOIMTAIOIINE, XKHUBYIIHE B HOPAX.

BwMmecte ¢ Tem npuBeneHHas kiaccu(uKamus He OTpa)xkaeT poiu
KMBOTHBIX B ITOYBOOOPA30BATENBHBIX MPOIECCaX, TAK KaK B KaKIOH
TpyTIe €CTh OPraHu3Mbl, aKTUBHO TEPEIBUTAIONINECS W TTUTAIOIIHIE-
Csl B IIOYBE U MACCHBHBIE, KOTOPbIE MPEObIBAIOT B MOYBE B IEPHOJL OT-
JenbHBIX (a3 pa3BUTHUS (JUUMHKHU, KYKOJKM WM SHIA HACEKOMBIX).
[TouBeHHBIX OOWTaTeNei B 3aBUCMMOCTH OT MX Pa3MEPOB U CTETIECHH
MOJBM>KHOCTH MOYKHO Pa3/ieiuTh HAa HECKOIBKO TPYIII.

Muxpobuomun, muxpobuoma — 3T0 MOYBEHHbIE MUKPOOPTaHU3-
MBI, COCTABIISIOIINE OCHOBHOE 3BEHO JETPUTHON MUILEBOH LIETH, IPEe/I-
CTaBIISIOT COOOM Kak ObI MPOMEXKYTOUHOE 3BEHO MEXKIY PACTHTEINb-
HBIMH OCTaTKaMH1 ¥ TOYBEHHBIMH KUBOTHBIMH. CrO/]a OTHOCSITCS TIPEK-
ne Bcero 3enensie (Chlorophyta) u cune-zenensie (Cyanophyta) Bo-
nopocnu, 6akrepun (Bacteria), rpu6s (Fungi) (puc. 7.16) u npocreii-
me (Protozoa) u T.a1. (puc. 7.17).

PucyHok 7.16 — Mukpockonuyeckue no4yBeHHble rpuobl

(no H.M. YepHoBomn u ap., 1999):
lMpumMeyaHue: crieea NeHUYUIII, cripagéa MyKkop

ITo cymiecTBy MOKHO CKa3aTh, YTO 3TO BOAHBIE OPTaHU3MBI, A I10-
YBa [yl HUX — 3TO CUCTEMAa MUKPOBOA0EMOB. OHHU KUBYT B IOYBEH-
HBIX I10pax, 3allOJHEHHBIX IPABUTALMOHHOM WIIM KalWIISAPHOW BO-
JIOM, KaK U MUKPOOPIaHU3MBIL, YaCThb KU3HU MOTYT HAXOIUTBCS B aJl-
COpPOMPOBAHHOM COCTOSIHUM Ha TIOBEPXHOCTH YaCTHIl B TOHKHX IPO-
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PucyHok 7.17 — HekoTopble npeactaBUTENN MNOYBEHHbIX XXUBOTHbIX

(Mukpo6uoThl), no Dunger, 1974
lMpumeyaHue: 1-4 — 2onbie amebebl; 5, 6 — pakoguHHble amebbl; 7-10 — xaymukosbie;
11-13 — uHgby3opuu; 14-16 — kpyanbie yepsu; 17, 18 — konospamku; 19, 20 — muxo-
XOOKU.

CJIOMKaX MJICHOYHOH Baru. MHOTHE 13 3TUX BUJOB OOUTAIOT U B 00BIY-
HBIX BozoeMax. Bmecte ¢ TeM mouBeHHbIE (POPMBI OOBIYHO MEJIbYE
MPECHOBOIHBIX M, KPOME TOTO, OTIIMYAIOTCS CTIOCOOHOCTHIO 3HAUUTEIb-
HO€ BpEMs HaXO/AUThCSI B MHIIMCTUPOBAHHOM COCTOSTHUHM, MEpeKUIast
HeOmaronpusiTHbIE epuobl. Tak, MpecHOBOIHBIE aMeObl UMEIOT pa3-
Mepbl 50—100 mxMm, mouBennbie — 10—15 mkm. JKryTukoBbie He
npeBbiatoT 2—>5 MkM. [louBeHHbIE HH(Y30pUH TaKKe UMEIOT MeJ-
KH€ pa3Mepbl ¥ MOTYT B 3HAUUTEIHLHON CTETIEHH MEHSTHh (popMy Terna.

Mezob6uomun, me306uoma — 3TO COBOKYIMHOCTb CPAaBHUTEIHHO
MEJIKHX, JIETKO M3BIICKAIOIINXCS U3 TOYBBI, TIOJBUKHBIX KHBOTHBIX.
Crona oTHOCsTCA oYBeHHbIe HemaTobl (Nematoda), MesKkue TUYHH-
KK HacekoMbIX, kienm (Oribatee), HoroxBoctku (Collembola) u ap.
(puc. 7.18). Drta rpymnmna BecbMa MHOTOYHCIEHHA — OT JIECSTKOB U
COTEH THICAY JI0 MHJLUTHOHOB 0co0eit Ha 1m? mouBsl. [Turarorcs B oc-
HOBHOM JIETPUTOM U OakrepusMu. Kieum 1 HaceKkoMble HEPEKO sIB-
JSFOTCS XMITHUKaMU. OTeNbHbIE BUIbI HEMATO/ Napa3uTHPYIOT B KOP-
HSIX PacTEHUH, 3a4acTyI0 CUIbHO UX MOBPEXKIas.
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PucyHok 7.18 — HekoTopble npeactaBuTen NOYBEHHbIX XXUBOTHbLIX

(me306uoThl), no Dunger, 1974
lMpumeyaHue: 1 — MKeCKOPUOH; 2-4 — knewju; 5 — MHO20HOXKa; 6, 7 — Konnemboribl;
8 — XyK; 9 — nnuyuHKa KoMapa-xupoHOMUObI

JI1st MaHHOM TPYIIBI )KUBOTHBIX ITOYBA MPEICTABIISETCS KaK CHC-
TeMa MEeNKUX Temep. Y HUX HeT ClelualbHBIX MPUCIOCOONICHUN K
peIThI0. OHM O30T 10 CTEHKaM IMOYBEHHBIX TOJIOCTEH MPH MOMO-
I KOHEYHOCTEH WK YepBeoOpa3HO H3BUBAsICh. HachIeHHBIH BOIS-
HBIMH TIapaMU TIOYBEHHBIA BO3JIyX MO3BOJISET UM JIBIIIATEL Yepe3 Io-
KpOBBI Tena. MHOTHE BUJIBI )KHBOTHBIX 3TOM I'PYNIbI HE UMEIOT Tpa-
XEMHOM CHCTEMBI M BEChMa UYBCTBUTEIBHBI K BHICBIXaHUI0. CPeICTBOM
CIIaceHUs OT KoJjieOaHMIA BIaKHOCTH BO3/IyXa [T HUX SIBIISIETCS TIepe-
JIBIKEHHE BIITyOb. boliee KpyIiHbIe )KHBOTHBIE IMEIOT HEKOTOPBIE TPH-
CIOCOOJICHHS, KOTOPhIC TO3BOJISIOT MEPEHOCHUTh BPEMEHHOE CHHIKE-
HUE BJIAXXHOCTH MOYBEHHOTO BO3/yXa: 3alllUTHBIC YEHTYWKH Ha Telle,
YAaCTUYHYIO HEMPOHUIIAEMOCTh MOKPOBOB, CILIONIHOW TOJCTEHHBIH
MaHIUPb.

[leprop! 3aTOTUICHUS TIOYBBI BOJION )KMBOTHBIC TIEPEIKUBAIOT, KAK
MpaBWJIO, B My3bIpbKax Bo3ayxa. Bo3myx 3amepikuBaercs BOKPYT UX
Tela M3-3a HECMAauYMBAaE€MOCTH MOKPOBOB, CHAOKEHHBIX y OOJIBIIMH-
CTBa M3 HUX BOJOCKaMH, 4ellyiikamu u T. 1. [ly3sIpex Bo3myxa ciy-
JKUT JIJIs MEJTKOTO YKMBOTHOTO CBOEOOPa3HON «(U3NUIECKON KaOPOii».
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JlpIxaHue OCyILIECTBISETCS 3a CYET KHcaopoaa, AupdyHampyro-
IIEro B BO3AYIIHYIO MPOCIONKY M3 OKPYXKAIOLIEH CPE/IbL.

JKuBOTHBIE ME30- 1 MUKPOOHOTUIIOB CIIOCOOHBI IEPEHOCHUTH 3UM-
Hee TIpoMep3aHKe TOUBbI, YTO 0COOSHHO SIBIISIETCS Ba)KHBIM, TaK Kak
OOJIBLIIMHCTBO U3 HUX HE MOXKET YXOAUTh BHU3 U3 CIOEB, MOJABEPIaro-
IIMXCS BO3JCHCTBUIO OTPUIATENBHBIX TEMIIEPATyp.

Maxpobuomun, maxpobuoma — 3TO KPYIHbIE TIOYBEHHBIC JKH-
BOTHBIE, ¢ pa3Mepamu Tena oT 2 1o 20 mm. K nanHo# rpymnmne oTHo-
CATCS JTMYMHKHA HACEKOMBIX, MHOTOHOXKKH, SHXUTPEU/IBI, T0KIEBbIC
yepBu U Jp. (puc. 7.19). [louBa ais HUX SBJISETCS TJIOTHOW CPEJIOH,
OKa3bIBAIOIEH 3HAYUTEITLHOE MEXaHUUECKOE COMTPOTUBIICHHUE ITPH JIBU-
eHnu. OHM epeIBUTAOTCS B MIOUBE, PACIIUPSIS €CTECTBEHHBIE CKBa-
YKMHBI Ty TEM Pa3IBHKEHUsI TOYBEHHBIX YaCTUI] IHOO POSI HOBBIE XO/IbI.

PucyHok 7.19 — HekoTopble npeacTtaBUTENN NOYBEHHbIX XUBOTHbIX
(makpobuoThl), no Dunger, 1974
lMpumeyaHue: 1 — doxdesoll Yepsb; 2 — Mokpuua; 3, 4 — MHO20HOXKU; 5 — nu4uHKa
KyxKenuubl, 6 — nu4uHKa wernkyHa, 7 — medsedka; 8 — nnu4UHKa xpywa

0O0a criocoba nepeBIKEHNSI HAKJIAIbIBAIOT OTIEYATOK HA BHEIII-
HEe CTPOCHHE )KUBOTHBIX. ¥ MHOTHX BHJOB Pa3BUTHI MPHUCHOCOOIIE-
HUSI K 9KOJIOTHUYECKHU 00JIee BHITOJJHOMY THITY IEPEIBHKECHUS B TOYBE
— PBITBIO C 3aKYMOPUBaHKEM 3a COOOM Xo/a.
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["a3000MeH OONBIIMHCTBA BUAOB TaHHOW TPYTITBI OCYIIECTBIISET-
Csl P MTOMOIIM CTICIIMATM3UPOBAHHBIX OPTraHOB JAbIXaHMUS, HO HAPSIY
C OTUM JIOTIOTTHSIETCSI Ta3000MEHOM Yepe3 MOKPOBBL. Y TOKIEBBIX Uep-
BEH M SHXUTPEU]] OTMEYACTCS UCKIIIOUYUTETHHO KOXKHOE JIbIXaHUE.

Poto1iie JKUBOTHBIE MOTYT YXOJIHUTD U3 CIIOEB, I1I€ BO3HUKAET HE-
OnaronpusTHas oOctaHoBKa. K 3uMe M B 3aCyXy OHU KOHLEHTPHPY-
10TCsl B OoJiee TIIyOOKHUX CIIOSIX, OOMbIIeH 4acThl0 B HECKOJIBKUX Je-
CSITKaX CAaHTHUMETPOB OT IMOBEPXHOCTH.

Mezabuomun, mezabuoma — 3T0 KPyIHbIE 3€MJIEPOU, ITIABHBIM
o0Opa3omM 3 yrcna miekonutatromux (puc. 7.20).

Crensiw CrenHas

necTpyLka BaiBak |

YKenTonyank

Mepeasiaka OBbIKHOBEHHbIW

HKOMAK

Eeponeiickumia

PucyHok 7.20 — Porowas aeAaTenbHOCTb HOPHbIX XXUBOTHbLIX B CTENU

MHorue 13 HUX TPOBOAST B MOUYBE BCIO KMU3HB (371aTOKPOTHI B
Adpuke, CleNyIIOHKH, LIOKOPBI, KpOThl EBpasuu, cymyarsie KpoTbhl
ABCTpasiuy, cnensimy 1 T. 1.). OHU TPOKIAAbIBAIOT B MTOYBE IIEJIbIE
CUCTEMBI X0J10B U HOP. [IpUcrocobIeHHOCTh K POIOIIEMY MOJ3EM-
HOMY 00pa3y KW3HH HaXOIUT OTPaKCHUE BO BHEITHEM OOJIMKE U aHa-
TOMHUYECKHX OCOOCHHOCTSAX ATHX JKMBOTHBIX: Y HUX HEIOPA3BUTHI
I1a3a, KOMIIAKTHOE BaJIbKOBATOE TEJIO C KOPOTKOW Iueed, KOPOTKUI
IyCTOM M€X, CUJIbHbIE KOMIAKTHbIE KOHEYHOCTH C KPEMKUMHU KOI'TS-
Mu. [ToMHMO MOCTOSHHBIX OOUTaTeNeH MOYBBI CPEAN KPYMHBIX JKU-
BOTHBIX HEPEIKO BBLICISIOT OTACIBHYIO KOJIOTHYECKYIO TPYIITY 00U-
mamerneii Hop. K naHHO# TpyIie >KUBOTHBIX OTHOCATCS 0apCyKH,
CYPKH, CyCJIMKH, TYIIKAaHYMKA U JIp. OHU KOPMSTCSI HAa TTIOBEPXHOC-
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TH, OJTHAKO PAa3MHOXKAIOTCS, 3UMYIOT, OTABIXAIOT, CIIACAI0TCS OT OT1ac-
HOCTH B Mo4Be. Paj Apyrux >kMBOTHBIX MCMOIb3YET UX HOPbI, HAXO-
ISl B HUX OJIarompusTHBIA MUKPOKIUMAT M YKPBITHE OT BparoB. O0u-
TaTeJId HOp, WJIM HOPHUKHU, UMEIOT YEPThl CTPOCHMSI, XapaKTepHbIe
JUTSL HA3€MHBIX )KHUBOTHBIX, HO B TO K€ BpeMs 00JIaZIat0T psIOM TIpH-
CHOCOOJIEHUH, CBSA3aHHBIX C POIOIIUM 00pa3oM xku3HU. Tak, 1s 6ap-
CYKOB XapaKTE€pPHBIMHU YEpPTaMH SIBISIFOTCS AJTUHHBIE KOTTH U CHJIb-
Has MyCKyJaTypa Ha epeHUX KOHEUYHOCTSX, y3Kas rojioBa, HeOO0JIb-
M€ YUIHBIE PAKOBHUHBI.

K ocoboii rpymnme ncammoghunog OTHOCAT KUBOTHBIX, 3aCEIISIO-
HIMX ChIMy4He MOABMKHBIE Necku. K Tunu4HbIM ncammoduiaam ot-
HOCSITCSI MpaMoOpHbIe Xpyiu u3 poxa Polyphylla, mmunnkn mypaBbu-
HbIX J16BOB (Myrmeleonida) u ckakynoB (Cicindelinae), 6ombi1oe Ko-
JTMYECTBO mepenoHdatokpeuteix (Hymenoptera). [TouBeHHBIE KHBOT-
Hbl€, OOMTAIOLIHE B MOJIBMKHBIX IIECKAaX, UMEIOT Crielln(pUIecKHe Mpu-
CrocoOIeHus1, KOTOpble 00ECTIeUnBAIOT UM TIEPEIBMKEHUE B PHIXIIOM
rpyHte. Kak mpaBuio, 3T0 «MUHUPYIOIIKEY KUBOTHbIE, PAa3/IBUTAIO-
M€ YaCTHUIIBI TIECKa.

VY M03BOHOYHBIX NICAMMO(HIOB KOHEYHOCTH HEPEAKO yCTPOCHBI
B (hopMe CBOEOOPA3HBIX «IEeCYaHBIX JIbDK», 00JIETrYaloIInuX MepPe/IBU-
JKEHHE IO phIXJIoMY I'pyHTYy. Hanpumep, y TOHKONanoro cycivka u
rpebHenanoro TyMmKaHYMKa Madblbl OKPHITHI JUIMHHBIMU BOJIOCAMU
¥ POTOBBIMHU BBIPOCTAMHU.

Kak y>xe Ob1710 0oTMeueHo Bblle, 25% BceX MMOYB Hallel MIaHeThl
3acosieHo. JKMBOTHBIX, IPUCTIOCOOMBIINXCS K )KU3HU Ha 3aCOJICHHBIX
MOYBAaX, HA3bIBAIOT eanogunamu. OOBIYHO B 3aCOJIEHHBIX MOUBaX (a-
YHa B KOJIMYECTBEHHOM M Ka4Y€CTBEHHOM OTHOILIEHHH CHIILHO 00€IHS-
etcsi. Hanmpumep, ucuesarot nuunnku menkyHoB (Elateridae), xpyiei
(Melolonthinae), a BMecTe ¢ TeM MOSBISIOTCS CTIEHUPHYECKUE Tao-
(uIIbl, KOTOPBIE HE BCTPEUYAIOTCSI B MOYBAX OOBIYHON 3aCOJEHHOCTH.
Cpenu HUX MOKHO OTMETHTH JIMYMHKH HEKOTOPBIX MYCTBIHHBIX XKY-
koB-uepHoTenok (Tenebrionidae).

7.3. OTHOLIeHHEe PACTEHUI K MOYBe

Hamu Oputo oTMEUeHO paHee, YTO BaKHEWUIIMM CBOHCTBOM TIO-
YBBI SBJIIETCS €€ INIOJOPOAUE, KOTOPOE ONPENETSAETCS B IEPBYIO OYe-
peab coAepKaHWeM I'yMyca, Makpo- U1 MUKPO3JIEMEHTOB, TaAKUX, KaK
a3oT, pocdop, Kamumii, KanpLUUi, MarHui, cepa, *enezo, Melb, 00p,
UHK, MOJTUOIeH | 1p. KaskapIil M3 9TUX 3IEMEHTOB UT'PAET CBOIO POJIh
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B CTPYKType M 0OMEHE BEIECTB PACTEHUS U HE MOXKET OBITh 3aMEHEH
MOJHOCTBIO JpyruM. Pasnuyaror pacteHus, pacnpocTpaHeHHbIE Mpe-
HMMYIIECTBEHHO Ha TUIOMOPOAHBIX TOUBAX, — IYMPOGHbIE UITH I6M-
PpoghHble, N TOBOIBCTBYIOLIHECS HEOOBIINM KOJIMYECTBOM UTATEb-
HBIX BEIIECTB, — 01U2OMpPOoghHble. MeXTy HUMU BBIICTSIIOT TTPOMe-
KYTOUHYIO TPYIITY Me30mpodbix BUJOB.

Pa3nble BUIbl pacTeHUH HEOJUHAKOBO OTHOCSTCS K COIEPIKAHUIO
JOCTYITHOTO a30Ta B NoyBe. PacteHus, 0coOeHHO TpeboBaTesbHbIE K
MOBBIIIEHHOMY COJIEPKAHUIO a30Ta B MOYBE, HA3BIBAIOT HUMpOopuia-
mu. OOBIYHO OHU TOCEIISIOTCS TaM, T1Ie €CTh JOTOTHUTEIbHBIE HUC-
TOYHUKH OPraHUYECKHUX OTXOJ0B, a CIE€A0BATEIbHO, U A30THOTO MHU-
TaHUS. 3TO pacTeHus BEIpyOOK (ManuHa - Rubus idaeus, xmMenb Bbio-
muiicst - Humulus lupulus), MmycopHble, UW BHABI-CITYTHUKH KH-
aesi genoBeka (kpanuBa - Urtica dioca, mupuna - Amarantus
retroflexus u ap.). K HuTpoduiiam oTHOCATCS MHOTHE 30HTUUHbIE,
NOoCeJSIoNMecs Ha OMyIIKax Jieca. B macce HUTpoMIBI TOCENs-
I0TCS TaMm, TJie 0YBa MOCTOSIHHO o0orauiaeTcs a3oToM, HalpuMep,
Yepe3 SKCKPEMEHTHI )KUBOTHBIX. Ha TACTOMINAX, B MECTAX CKOTLIEe-
HUS HaBO3a, MATHAMH pa3pacTaroTcsi HUTPOUIbHBIE TPaBhl (Kpa-
MWBa, MUAPHULIA U JIp.).

Kanvyuii — BaKHEWIINI AIEMEHT, HE TOJBKO BXOJIWUT B YHCIIO
HEOOXOIMMBIX I MUHEPAJIbHOTO TUTAHUSI PACTEHUH, HO U SIBIISETCS
Ba)KHOUM COCTAaBHOM YacThIO IOUBHI. PacTeHus kapOOHATHBIX MTOYB, CO-
nepxamux Oosee 3% kapOOHATOB M BCKUMAIOIIMX C MOBEPXHOCTH,
Ha3bIBAIOT Kanbyuepuiamu (BeHepuH Oammadok — Cypripedium
calceolus). 13 nepeBbeB kanblinepuiIbHBI TUCTBEHHUIIA CHOUPCKas—
Larix sibiria, Oyk, sicenb. PacTenusi, n3deraromniye mo4s ¢ OOJBIITAM
COJIEp’KaHUEM M3BECTH, Ha3bIBAIOT Kanvyuehobamu. D10 cparHoBbIe
MXH, 00JI0THBIC BepecKoBbie. Cpein IpeBeCHBIX MOpo — Oepesa 60-
poaaByarasi, KallTaH.

PacTeHus: HEOIMHAKOBO OTHOCSTCSI K KUCIOTHOCTU MOYBHI. Tak,
IIPU Pa3IMYHON PEeaKLUH Cpeibl B TOPU30HTAX MOYBBI MOXKET BbI3BATh
HEpPaBHOMEPHOE pa3BUTHE KOPHEBOU CHCTEMBI Yy KiieBepa (puc. 7.21).

PacTenus, mpeamounTaronye KUCble MOYBbl ¢ HEOOIBIINM 3HA-
yenuem pH=3,5-4,5, Ha3bIBalOT ayudoghunamu (Bepeck, o6enoyc, ma-
BEJIeK MaJIblii U Jp.), PaCTeHHUd K€ 1enouHbIX nouB ¢ pH =7,0-7,5
(MaTb-u-mMavexa, TopuMIia MoJieBast U Jip.) OTHOCAT K bazuguiam (6a-
30(unam), a pacTeHHS TIOYB ¢ HEHTPAJILHOU peakuet — nelmpogu-
Jam (JINCOXBOCT JYTOBOM, OBCSHUIIA JIyrOBasi U Jp.).
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PucyHok 7.21 — Pa3BuTue KOpHen KneBepa B ropu3oHTax NoYBbI Npu
pasnu4HOM peakuuu cpenbl

N30bITOK Ccoseli B TOYBEHHOM PAacTBOPE OKa3bIBAET OTPUIATENb-
HO€ BO3JIECHCTBUE HA pacTeHUs. MHOIOYMCIEHHBIMU 3KCIIEPUMEHTa-
MU YCTaHOBJIEHO 0COOEHHO CHIIbHOE JIEHCTBHE HA PACTEHHUS XJIOPHUJI-
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HOTO 3aCOJICHHS TTOYBBI, TOT/IA KaK Cylb(aTHOEe MeHee BpeHO. MeHb-
11asi TOKCHYHOCTb CYJIb()aTHOTO 3aCOJICHHS TTOYBBI, B YACTHOCTH, CBSI-
3aHa ¢ TeM, 4To B oTIn4ue oT noHa Cl mon SO, B HEOOMBIIMX KOJIH-
4eCcTBax HEOOXOIUM Il HOPMAJILHOTO MUHEPAJIbHOTO TIMTAHUS pac-
TEHUH, U BPEJICH TOJBKO €ro U30BITOK. PacTeHwus, MpUCTIOCOOUBIIIHE-
sl K IPOU3PACTaHUIO Ha TI0YBaX C BBICOKMM COZICPIKaHUEM COJICH, Ha-
3BIBAIOT 2anogumamiu.

B otnnume ot ranoduToB pacteHus, mpouspacTarwire He Ha 3a-
COJICHHBIX TIOYBaX, HAa3bIBAIOT 2nukopumamu. 1'anopuTel UMEIOT BbI-
COKO€ OCMOTHYECKOE JaBJICHHE, TTO3BOJISIONIEE UM MCITOIB30BATh T10-
YBCHHBIC PACTBOPBI, TAK KaK COCYIIasl CHJIa KOPHEH MPEBOCXOAMT CO-
CYIIYIO CHJTy IMOYBEHHOTO pacTBopa. HekoTopsie ramoduTsl BhIIENS-
FOT U3JIMIIKK COJICH Yepe3 JIMCThS WM HAKaIUIMBaOT UX B CBOEM Opra-
HusMe. [1oaToMy MHOT/IA MX UCTIONB3YIOT JUTSl TIOTYYCHHS COMIBI U TI0-
tama. TUMWYHBIMU TaTo(QUTaMU SBJISIOTCS COJEPOC CBPONEHCKUI
(Salicornia herbaceae), capca3zan mumkoBatbeiii (Halocnemum
strobilaceum) u ap.

Oco0yto rpyIiy NpeACTaBIsSIOT PacTeHUS, aJallTUPOBAHHBIC K
CBIITYYUM TIOIBHXKHBIM TIECKaM, — ncammogumul. PacTeHus chlmy-
YHUX TIECKOB BO BCEX KIIMMATUYECKUX 30HAX UMEIOT 00II1e 0COOEHHO-
CTH MOP(OJIOTHUH ¥ OHOJIOTHUH, Y HUX UCTOPHYECKH BBIPAOOTAINCH
cBOeoOpa3zHbie nmpucnocodaeHus. Tak, IpeBeCHbIE U KyCTapHUKOBBIE
ncaMMO(UTHI TIPY 3aChIIAaHUHA MX MECKOM 00pa3yroT MPUAATOYHBIE
KkopHH. Ha KOpHSIX pa3BUBarOTCs MPUIATOYHBIC TOYKH U MTOOETH, €CITH
pacTeHust OOHaXAIOTCS TPH BBIAYBAaHHUHM Tecka (OeTbIi cakcayil, KaH-
JIbIM, TIeCUaHasi akalusl U JIPyrue THIWYHbIC MYCThIHHBIC PACTCHUS).
Hekotophbie icaMMo(HTBI criacaroTcs OT 3aHOCA MECKOM OBICTPBIM PO-
CTOM 1OOETOB, PeIYKIIMEH JINCTHEB, HEPEJIKO YBEIMYCHA JIETYYEeCTh U
MPYKUHUCTOCTD TJI0J0B. [1JI0/IBI TIepeIBUTAIOTCS BMECTE C JBUXKY-
IIMMCsI TIECKOM M HE 3achIaroTcs M. [IcaMMOdHTBI JIerKo mepeHoCs T
3acyXy Omaromapst pa3JIMgHbIM MTPUCTIOCOOTCHUSIM: YEXJIbl HA KOPHSIX,
ONMpOOKOBEHUE KOPHEH, CHIIbHOE pa3BUTHE OOKOBBIX KOpHEH. Boib-
IIMHCTBO MCaMMO(UTOB OE3TUCTHBIC MM UMEIOT YETKO BBIPAKEHHYIO
KCepOMOP(]HYIO JIMCTBY. DTO 3HAYUTEIBHO COKPAIIAET TPAHCIIHPAIIH-
OHHYIO TIOBEPXHOCTb.

ChInyuyre TIeCKH BCTPEYArOTCS M BO BJIAXKHOM KJIMMare, HarpH-
Mep, MecyaHble THOHBI 10 OeperaM CeBepHBIX MOpPEeH, IECKU 00ChIXa-
FOILETO PEYHOTO JIOXKA 10 OeperaM KpyIHBIX PeK M T. 1. 31eCh pacTyT
TUIMHYHBIE TICAMMO(HTHI, TAKHE, KaK BOJOCHEI] TIECYaHbIi, OBCIHHIIA
recyaHasi, MBa-1elora.
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Ha yBnasxHeHHBIX, TPEUMYIIECTBEHHO IIMHUCTBIX MOYBaX OOM-
TAIOT TaKWe PacTeHHs, KaK MaTb-M-Mauexa, XBOII MOJIEBOM, MsATa T0-
nesas (puc. 7.22).

MarTb-u-Mayexa XBoLL nonesou MsiTa nonesas

PucyHok 7.22 — PacTteHusi, obuTtarowme Ha yBnaXHeHHbIX, Npenmy-
LWEeCTBEHHO MIMHUCTBLIX Mo4YBax

UpesBbl4aitHO CBOECOOPa3HbI IKOJIOTUYECKUE YCIOBHS ISl pacTe-
HUH, Mpou3pacTaroux Ha Topde (TophsaHbIX 00710Tax ) — 0c000i pas-
HOBHUJIHOCTH ITOYBEHHOTO cyOcTpara, 00pa3oBaBLIEroCs B pe3yibrare
HETIOJTHOTO Pacriajia PaCTUTENbHBIX OCTATKOB B YCJIOBHSIX TOBBIIICH-
HOH BJIQYKHOCTHU W 3aTPYIHEHHOTO JOCTYyIa Bo3ayxa. Pactenus, mpo-
u3pacTaronie Ha TOppsSHBIX 00J0Tax, HA3bIBAIOT OKCUTOGUMAMU.
OTUM TEPMHHOM 0003HAYaIOT CIIOCOOHOCTH PACTEHHH BEIHOCHUTH BbI-
COKYIO KHCJIOTHOCTh C CHJIBHBIM YBJIaXXHEHHEM M aHa’poouozom. K
okcunoduram otHocsTcs OarynbHUK (Ledum palustre), pocsHka
(Drosera rotundifolia) u mip.

PacTtenus1, oOuTaOIMe Ha KaMHSX, CKalax, KAMEHUCTBIX OChI-
51X, B )KU3HU KOTOPBIX MPE00IaIalonIyI0 POJib UTPAIOT (GU3UUECKHE
CBOICTBa cyOCTpaTa, OTHOCATCS K iumogumam. K 3Toli rpymnme npu-
HaJIJIe)kKAT MPEkK/Ie BCEro NepBbIe MOCIIe MUKPOOPTaHMU3MOB ITOCEIICH-
bl Ha CKQJIbHBIX MOBEPXHOCTSIX M Pa3pyLIAOIIUXCS TOPHBIX MOPO-
nax: aprorpodusie Bogopocau (Nostos, Chlorella u ap.), 3aTrem Ha-
KUIHbBIE JUIIAHHUKH, JIOTHO MPUPACTAIOIINE K CyOCTpaTy U OKpa-
MIMBAIOIINE CKAJIbI B Pa3HbIE [[BETa (YEPHBIH, KENTHIH, KPACHBIH U T.
1.), U, HAKOHEIL, JINCTOBBIC JTUIIAHHUKHU, BBIJICIISIOLINE TPOTYKTHI Me-
TabonM3Ma, CoCOOCTBYIONINE Pa3pYyLICHUIO TOPHBIX MOPOJ U TEM
CaMbIM UTpalOlIMe CYIIECTBEHHYIO POJb B JUIMTEIBHOM IpoLecce
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noyBoobOpazoBanus. Co BpeMeHEM
Ha MOBEPXHOCTH U OCOOEHHO B Tpe-
HIMHAX KaMHEW HaKariMBalOTCS B
BUJIE CJIOSI OPraHUYECKUE OCTATKH,

Ha KOTOpBIX nocensatoTcs Mxu. [loa
MOXOBBIM MOKpPOBOM oOpa3zyercs

| TPUMHUTUBHBIH CJIOW TMOYBBI, HA KO-

// TOPOH MOCENAIOTCSA JIUTOPUTHI U3

il i

BBICIIMX pacTeHui. X Ha3biBaroT

PACTEHUSIMH ILeJIeH, WU XacMoghu-
mamu. XacMopuTamMu SABISIOTCSA
% BUJIBI posia KaMHesroMKa (Saxifraga),

KyCTapHUKH M JIPEBECHBIC TOPOIbI
PucyHok 7.23 — CkarnbHas (MOXXK€BEJIbHUK, COCHA U Jp.),
cdopma pocTa cocHbl Ha rpa-  puc. 7.23. Ouu o0nanarwT cBoeoO-

HUTHBbIX CKarnax Ha nobe- pasHoii popmoii pocta (ICKpUBJICH-
pexbe Jlagoxckoro osepa HOM, MoJI3yueH, KapJIuKOBOH U T.1.),
(no A. A. HuueHko, 1951) CBS3aHHOM KaK C K€ CTKMMU BOIHBIM

¥l TEIUIOBBIM PEKUMAaMHU, TaK H C He-
JIOCTaTKOM THTATEIbHOTO cyOcTpa-
Ta Ha CKaJsax.

7.4. Poab d1adpuyeckux (pakTopoB B pacnpeneaieHun
PAaCTeHHNl M *KUBOTHBIX

CHCHI/I(I)I/ILICCKI/IC PpacTUTEIBbHBIC aCCOMalu, KaK YK€ OTME4da-
J0Ch, OPMHUPYIOTCS B CBSI3U C pa3HOOOPa3UEM YCIOBHI MecT 00u-
TaHWM, BKIIOYAs W MMOYBEHHBIC, @ TAKXKE U B CBSA3M C U30HMpaTEIIbHO-
CTBIO 110 OTHOIIEHHUIO K HUM PACTEHH B ONpeeeHHON TanamadT-
Ho-reorpaduueckoit 3one. Cienyer yuyuThiBaTh, YTO JaKe B OJHOU
30HE B 3aBUCUMOCTH OT €€ penbeda, ypOBHS I'PYHTOBBIX BOJ, IKCIIO-
3UOWU CKJIOHA U pdala APYyrux (baKTopOB CO3JaTCA HEOAUHAKOBBIC
TMOYBCHHBIC YCJIOBUA, KOTOPBIC OTPAXKAIOTCA HAa TUIIC paCTUTCIBHOC-
TU. Tak, B KOBBUIbHO-THUITYAKOBOM CTEIU BCET/Ia MOXKHO OOHAPYKUTh
YYaCTKH, TJIe JOMUHHUPYET KOBBUTh HITH, HA000POT, THIMYaK. iMeHHO
MO03TOMY THIbI IOYB SBJISIOTCS MOUIHBIM (PaKTOPOM pacrpeeseHus
pacTECHUH.

Ha HazeMHBIX )KMBOTHBIX 3aduueckue (pakTopbl OKa3bIBalOT
MEHbIIIEe BIUsHUE. BMecTe ¢ TeM KMBOTHBIE TECHO CBSI3aHBI C pac-
TUTEJIBHOCTBIO, H OHA WIPAET PELIAOLLYI0 POJIb B UX paclpenaelie-
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HUM. OIHAKO M Cpeau KPYIHBIX MMO3BOHOYHBIX JIETKO OOHAPYKUTH
(hopMBI, KOTOpPBIE MPUCTIOCOOJICHBI K KOHKPETHBIM MOYBaM. DTO 0CO-
OEHHO XapaKTepHO s (ayHbI TIIMHUCTBIX TTOYB C TBEPIIOH MOBEPX-
HOCTBIO, CBIMMYYUX TMECKOB, 3200J0YEHHBIX MOYB U TOPSHUKOB. B
TECHOU CBSI3M C TIOYBEHHBIMH yCIOBHAMH HaXOATCsS poroue Ghop-
MBI JKUBOTHBIX. OJIHU U3 HUX TIPH-
crocobyeHsl K 0ojee MIOTHBIM
MOYBaM, IPyrue MOTYT Pa3pbiBaTh
TOJIBKO JIETKHE TECUaHbIEC MOYBHI.
TUnUYHBIC TOYBEHHBIC )KHBOTHBIC
TaKKe MPHUCIOCOOICHBI K pa3iny-
HBIM BHUAaM 1mo4B. Hampumep, B
cpeaneit EBporie ormeuarot g0 20
POMIOB JKYKOB, KOTOPBIE Pacrpoc-
TpaHEHBI TOJIBKO Ha COJIOHYAKOBa-
THIX WJIM COJIOHIIOBBIX MmouBax. M
B TO JK€ BpeMsl HEPEJIKO MOYBEH-
HBIE )KMBOTHBIE UIMEIOT OYEHb LITH-
pOKHe apeaybl U BCTPEYAIOTCS B
pa3HbIxX mouyBax. Jlox1eBoil uepBh
(Eisenia nordenskioldi) moctura-
€T BHICOKOH YMCIIEHHOCTH B TYHJI-
POBBIX M TaeXHBIX MMOYBAX, B IO-
YBax CMEIIAHHBIX JIECOB M JIYTOB
U naxe B ropax (puc. 7.24).

DTO CBsI3aHO C TE€M, UTO B pac-
MPOCTPaHEHHUH MOYBEHHBIX 0OUTaTENIel KpOME CBOMCTB MOYBBI 00JIb-
10€ 3HaUY€HHEe UMEIOT WX DBOJIOIIMOHHBIN YPOBEHb M pa3MephI Tela.
TenneHus K KOCMOTOJIUTU3MY OTUETIMBO BBIpAXKEHA Y MEIKUX
dhopm: OakTepuii, rpuOOB, MPOCTEHUILINX, MUKPOAPTPONO/, (KJIEIEeH,
KOJUIEMOOJT), TOYBEHHBIX HEMATO/I.

[To nenomy psiy SKOJOTHYECKUX 0COOCHHOCTEH MOoYBa SIBISIETCS
Cpeoi, MPOMEKYTOUHOM MeX Ty Ha3eMHOU U BOAHOU. C BO3IYIIHON
Cpenoi TouBy COMMKaeT HATMUMe TMMOYBEHHOTO BO3IYyXa, yrpo3a Hc-
CYULICHHUS] B BEPXHUX TOPU3OHTAX, TOBOJILHO PE3KHE U3MEHEHUS TeM-
NepaTypHOTO peKMMa TOBEPXHOCTHBIX CIIOEB.

C BOIHOM cpelioi MoUBy CONMMKAIOT €€ TeMIepaTyPHBIN PEXKHUM,
MOHM)KEHHOE COJIEpKaHNE KUCIOPOa B MOYBEHHOM BO3IyXE, HACHI-
HIEHHOCTh €T0 BOJTHBIMU TapaMu U HAJIMYHUE BOJIbI B IPYTUX dopmax,
NPUCYTCTBUE B MOYBEHHBIX PACTBOPAX COJIEH M OPraHMYECKHX Be-

PucyHok 7.24 — Mpodunb
NoYBbI C Xo04aMu O0XAEBbIX
yepBen (no H.M. Bbinoson
n gp., 1995)

358



LIECTB, BO3SMOKHOCTD JABUTaThCs B Tpex n3MepeHusix. Kak u B Boze, B
MOYBE CUJIBHO PAa3BUThl XUMHUYECKUE B3aUMO3aBUCUMOCTHU U B3aUMO-
BIIUSTHUSI OPTaHHU3MOB.

[TpoMexyTOuHBIE 3KOIOTMYECKHUE CBOMCTBA MOYBBI KaK CPEbl
00WTaHUS )KUBOTHBIX JAIOT BOSMOXKHOCTB CJI€JaTh 3aKIII0OYSHHE, YTO
1oYyBa urpajia ocoOyro pojb B 3BOJIIOLMHU KUBOTHOro Mupa. Hanpu-
Mep, UIsl MHOTUX TPy YWIEHUCTOHOTUX B IMPOLIECCE UCTOPUUECKO-
ro pa3BUTHA MOYBA SBUJIACH CPENOH, Yepe3 KOTOPYIO TUIIMYHO BOJ-
HBIE OPraHU3MBbl CMOTJIM MIEPEUTH K Ha3eMHOMY 00pa3y JKU3HHU U 3a-
CEJIUTH CYILY.

3aganusa K NPAKTUYECCKHUM 3aHATUAM

3apanne 7.1. OnpenenuTs colep:kaHue OPraHU4YeCKOro BelecTBa
(rymyca) B mouBeHHoM oOpa3sue (no H. I'puny u ap., 1993).

Mamepuanvt u 06opydosanue: 1. 00pa3ibl MOYBBI C TIOJEH XO35Ti-
cTBa (paiioHa, 00nacTH); 2. CyIIWIbHBINA Kag ¢ PeryIupyeMoi TeM-
nepaTypoii; 3 MpOTHBEHb U3 ATIOMUHHEBOH (OJBTY WITH JTFOMUHHE-
BbI€ OFOKCBI; 4. BEChI ¢ TOUHOCTHIO 710 0,1 T; 5. TUrenb ¢ KPBIIIKOH; 6.
TaTuB; 7.ropeika; 8. acoecToBas ceTka; 9. OrHeyOPHBIA TPEYToJIb-
Huk; 10. sxkcukarop; 11. munuer; 12. nuneiiku; 13. n(BeTHBIE KapaHaa-
mm; 14. pabovas TeTpasp.

Buinonnenue 3a0anus. 1. Hacelnath B IpOTHUBEHb pa3MesbueH-
HBI TTOYBEHHBIN 00pa3el] U MOMECTHTh €ro Ha 24 yaca B CyIIHIIb-
veiid mkad npu temneparype 110°C. 2. BeinyTh oOpasen u3 cy-
IIMIIBHOTO mKada u oXJIaauTh B 3kcukatope. 3. [IpokanuTs TUTrEnb
U KPBILIKY Ha MJIaMEHU TOPEJIKU ISl yIaJeHUs OCTAaTKOB BJIATHU.
Jns oxnakIeHus MOMECTHTh B 3KCHKaTop. B3BecuTh W 3amucath
Maccy (a). 4. Hacelmath U3 DKCMKAaTOpa B TUIeJb BBICYIIEHHBIH M0-
YBEHHBIM oOpa3el U B3BecUTh. 3amucaTrh Maccy (b). 5. Hakanute
TUTEJIb C TIOYBEHHBIM 00pa3IoM, HAKPBITHIN KPBIIIKOK 10 KPaCHO-
IO LBETA U MPOKAJIUBaTh B TEUEHUE Yaca J10 MOJHOI0 CrOPaHHsl BCEro
opranuydeckoro Bemecta. OcTyauTs Ha Bo3ayxe 10 MUHYT U mo-
MECTUTb B 3KCHKATOp. 6. B3BecUTh OCTHIBIINI TUTENb ¢ 00pa3LoM.
7. lloBTOpUTH omepanuul 5 U 6 J0 MOTYYEHHS TTOCTOSTHHOW MacCChl
(c). 8. [logcuntarh NPOLIEHTHOE COAEPKAHME OPraHMYECKHX Be-
mEecTB 1Mo Gopmysie:
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M.l

00
(b-a)

Pe3ynbraThl 0Tpa3suTh B pabodeil TeTpam.

3ananue 7.2. V3y4uTh BIArONpPOHUIIAEMOCTh U BIATOEMKOCTH
noussl (o W.JI. 3Bepeny, 1993).

Mamepuaner u o6opyoosanue: 1. 6aHku ¢ nephHopupOBaHHBIM
JTHOM (C OTBEpPCTHUSIMH); 2. CTEKJISTHHBbIC CTAaKaHbI; 3. MOJCTAaBKa JJIst
0aHOK; 4. TpaBuii; 5. mecok; 6. meperHoii; 7. ruHa; 8. Bojaa; 9. 4ackl;
10. Becor; 11. nuneiiku; 12. neTHbIe Kapanaamu; 13. paboyas TeT-
panb.

Buinonnenue 3adanus. JIns ycTaHOBJIEGHUS CBOMCTBA Pa3iMUHBIX
MOYB TIO0 OTHOIIICHHWIO K BJIArOEMKOCTH W BJIArONPOHUIIAEMOCTH, KaK
B2XHOMY a0MOTHYECKOMY (DaKTOpPy B )KM3HHM PACTCHUM, UCIIONB3YIOT
OaHku ¢ nepPoprUpoBaHHBIM (C OTBEpCTHSAMH) JTHOM. OHHU 3aroJHS-
I0TCSl Pa3IMUHBIMHU CTPYKTYPaMU — PaBHBIM TI0 Macce KOJU4YeCTBOM
rpaBus, MecKa, MepPerHos, IMUHbL. baHKKW yCTaHABJIMBAIOTCS HA TMOJ-
CTaBKe HaJ| cTakaHamu (puc. 7.25).

PucyHok 7.25 — OnpepeneHue BnaronpoHULaeMocTu

U BNaroeMkKoCTU NMo4Bbl
lNMpumeyaHue: baHku ¢ nepghopuposaHHbIM OHOM HamosHeHbl: 1 — epasuem, 2 —
rneckom, 3 — nepeeHoem, 4 — a2nuHou.
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B kaxayio 6aHKy OTHOBPEMEHHO HAJIMBAETCS PABHOE KOJTMYECTBO
Bobl. DUKCUpyeTCcst BpeMs Havalia M KOHIIA MPOCaYuBaHus BOMIbI. 3a-
TEM B3BEIIMBAETCS Macca BOAbl B cTakaHax. CpaBHeHHE Beca OaHOK
JI0 ¥ TIOCJIC OTIBITA TIO3BOJISIET YCTAHOBUTD CTEIIEHb BJIArOEMKOCTH 00-
pasIioB, a KOJIMYECTBO BOJBI B CTAKAHAX XapaKTEPU3yeT BJIaromnpoHH-
L[AEMOCTb.

}:[aHHLIM METOAOM MOXXHO OHpeI[e.HI/ITL BJ'IaFOHpOHI/ILIaCMOCTB 58
BJIArOEMKOCTh OCHOBHBIX THITOB TI0YB Ha TEPPUTOPUH XO3sICTBA (paii-
OHa, 00JIaCTH): YePHO3EMOB, MOJ30JIMCTHIX, JIEPHOBO-TIO30JIUCTHIX,
MO/I30JIUCTO-00IOTHBIX, CEPhIX JIECOCTEMHBIX, MOMMEHHBIX, COJOHYA-
KOB, COJIOHIIOB, COJIOJIEH .

Pe3ynbraThl OMBITOB 3aHOCSATCS B pabOvyIO TETPa/ib, 1EJIaeTCs 3aK-
JFOYCHHE 00 ONTHUMAJIbHBIX CBOMCTBAX MOYBEHHBIX CTPYKTYP, THIIOB
TIOYBHI JIA KU3HU paCTCHHﬁ.

3aganue 7.3. U3yunTh NOYBEHHbIE MUKPOOPIaHU3Mbl U BOJHYIO
(hayny nousl (mo H.M. Yepnosoi, 1986)

Mamepuanuvt u obopyoosanue: 1. 06pa31ipl J€CHONW WIN JTYyTOBOH
MOYBBI; 2. MUKPOCKOIIBL; 3. MPEAMETHBIE U IOKPOBHBIE CTEKIIA; 4. Ipe-
napoBajbHble Uk 5. yaiku [letpu; 6. nuneTku; 7. cTekiia-3KpaHbl
C KOPHEBBIMM CHCTEMaMHU pacTeHUi; 8. TMHEeNKH; 9. 1IBeTHbIE KapaH-
namm; 10. pabovast TeTpajb.

Buinonnenue sadanusa. J1ns usydeHust MUKpO(IOpbl 1 MUKPOCKO-
MUYECcKor (payHbl, OOMTAIOMIKX B TIOYBE B BOAHBIX TUIEHKAX M KaIlWJI-
Jsipax, pEeKOMEHAYEeTCs Cleqyolas MnpeaBapuTeabHas NOAr0TOBKA:
00pa3Libl IECHON WJIM JIyTOBOM MOYBBI U3 BEPXHUX TOPU30HTOB IOME-
ctuth B yawku Iletpu 3a 10-14 queit no 3anatus. PerynspHo cmaun-
BaTh pacTBopoM KHona (He nepeysnaxkusis). Jlep:kaTb Npu MOBBILLIECH-
HOHW TeMIiepaType Ha cBeTy (MOXKHO IO JIaMITaMH HaKaJWBaHUS TI0
10-12 u B cyTkH). Ha mOBEpXHOCTh MOYBBI MOJOKUTH TOKPOBHBIC CTEK-
7a. B Takux ycinoBusix OymayT akKTUBHO Pa3BHBATHCS TOYBEHHBIE BOJIO-
POCIH B BUJIE 3€JICHOBATHIX MJIEHOK Ha MOBEPXHOCTH MOYBBI U CTEKIIA,
rudsl rpudOB, MPOCTEHIITNE, KOIOBPAaTKH U T.II. [IpeaMeTHbIe cTekna
Ha MOBEPXHOCTHU MOYBbI JOJIKHBI OKPBITHCS TUIEHKAMH 00pacTaHusl.

Cocmas pacmeopa Kunona: nuctunnupoBanHas Bona — 1000 mu;
Ca(NO,), - 0,25 r; MgSO, - 0,06 r; KH,PO, — 0,06 r; KCI - 0,03 r;
Fe,Cl, — 1 xanns 1%-noro pactBopa.

Boanbix MukpooOuTareneil mouyBbl MOKHO IEMOHCTPUPOBATH TaK
JKe, B35IB IIOYBY HEMOCPEACTBEHHO Ha 3aHATHUSAX U3 LIBETOYHOI'O FOPILI-
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Ka, €CITM PAaCTeHHUS B HUX YIOOPEHBI, PETYIISPHO TIOIUBAIOTCS M CTOST
Ha SIPKOM CBETY.

Ha mpenmMeTHOe CTEKJIO MOMECTUTD Karllio BOJbI, B KOTOPYIO Tie-
peHecTH npenapoBaibHOM U0l n3 yawku [letpu 3eneHoBatsie pas-
pacTaHusi o KpasiM YalllKy U C TOBEPXHOCTH MOYBBI, PACUIIEHUTD I1JIEH-
KH, HAKPBITh MOKPOBHBIM cTekJIoM. Crenare Apyroil mpemnapar, B3sB
MUMETKON KarlTio )KUIKON (PpakLUy U3 BIAKHOW MOYBBI, 3aKPBITH MO-
KPOBHBIM CTEKJIOM. PaccMoTpeTh mpenaparsl cHavana roji MajibiM, a
MOTOM 107 OOJIBIIMM YBETMYEHHEM MHUKPOCKOIA, 3amucarh B pado-
4yel TeTpaau X0l paboThl U yKa3aTh, KAKHE OPraHU3Mbl OOHAPYKEHBI
B npenaparax (puc. 7.26).

PucyHok 7.26 — MNouBeHHble npocTtenwue (no K.l Menbuepy, 1964):
1 — Mastigamoeba invertens — noyseHHasi ¢popma ¢ yucmodl,; 2 — Cercobodo
crassicauda; 3 — a, 6 — Oicomonas terma — pa3sHbie ¢hopmbl; 4 — Monas sp.; 5 —
Bodo lens; 6 — Vahlkampfia (Amoeba) albida; 7 — Naegleria bistadiales; 8 — Amoeba
gorgona; 9 — Amoeba limax; 10 — Astramoeba radiosa; 11 — Amphileptus sp.; 12 —
Colpoda sp.; 13 — Balantiophorus elongates; 14 — Gonostomium (Oxytricha) affine;
16 — Vorticella microstoma.
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[IpUroTOBUTH BBITSIKKY U3 CYXOW IMOYBBI M CPAaBHUTH COCTaB €€
HaceJeHUs C MpeablayIeH.

PaccmoTpeTh cHauasa moji OWHOKYJISIPOM, a 3aTEM IT0JT MEKPOCKO-
MOM TUICHKY 00pacTaHust Ha MPEIMETHOM CTEKJIE, SKCTIOHUPOBABIIIEMCS
Ha MOBEPXHOCTH IMOYBHI B yamikax I[leTpu. 3apeructpupoBars pe3ylib-
TaThl HAOIIOIEHUS, OTIMCAB MOYBEHHBIN «IEH3aX» U3 MUKPOOPTraHU3-
MOB M COCTaB 3TOr'0 COOOIIECTRA.

Jlnist M3ydeHus: CKOTUICHUSI MEKPOOPTaHU3MOB B OOJIACTH PH30C-
(heprl pacTeHU cielyeT TOArOTOBUTh CTEKIa-dKpaHbl C KOPHEBBIMHU
cTeksiaMu 1o MeTony lenbrepa (puc. 7.27).

PucyHok 7.27 — Mpubop ana HabntogeHUsi 3a POCTOM KOPHEBbIX
CUCTEM pacTeHUA U NOYBEHHbLIMU MUKPOOPraHU3Mammu
(no 1O.I. lenbuepy, 1971):

1 — MpopocmKu pacmeHull; 2- HUXHSIS CMEeK/IsIHHas a2apu3uposaHHasl niacmuHKa;
3 — y3kue b60Ko8ble 0I0CKU CcmeKra; 4 — 8epxHsIi CMeKIIsIHHas rniacmuHka; 5 —
KOpHegasi cucmema rnpopocmkos; 6 — pe3uHosbili baHOax.
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B3t aBe hoTommacTuHbl, MpenBapUTENHEHO YIATUB SMYITbCHIO U
TIIAaTeJILHO MPOMBIB cTekina. Ha ofHy M3 HUX HaHECTH TOHKUU Clon
«royogHoro» arap-arapa (20 r arap-arapa pacrjaBisiioT Ha BOASHON
6ane B 1 J1 BononpoBogHOH BoAbl). 1o AMHE MIACTUH C Kparo MoJIo-
JKUTh Y3KHE TIOJIOCKH cTeka wupruHoit 1-1,5 cm u tonmmuoi 0,2 cMm.
B BepxHeli yacTy MIacTUHBI MOJIOKUTh HA arapu3MpOBaHHOE CTEKIIO
MPOPOCTKH CEMSIH TaK, YTOObI CaMU CEMSIHKH HaXOIMIIUCh Ha KPOMKE
crexiia. Mcrnonb3yst Metamndeckoe cutedko ¢ aueeid 0,25 MM, octo-
POXHO HAaHECTH HA arapu3MpPOBAHHYIO NOBEPXHOCTb MEIKO3EM, KOTO-
PBIF TIOTYYArOT, pacTupas MOPIUI0 BO3MYIIHO-CYXOH TOUYBHI B (ap-
(dhoposoii crynke. CBepXy 3aKpbITh dKpaH BTOPOH (HOTOTUIACTHHKOM.
C Bepxy W CHU3Y 3TH JIBa CTEKJIa CKPENUTh PE3MHKAMH. DKpaHbI T10-
MECTHUTb B 3KCUKATOPhI, HA THO KOTOPBIX HAJIUTh HEMHOTO BOJbI. JK-
CHKaTOPbI 3aKPBITh U JIEPXKaTh HA CBETY MPH MOBBIIIEHHON TeMIepa-
Type, CO3[1aB yclIOBUs JJsl pa3Butus pactenuil. Yepes 10-12 nueit
MOXXHO HaOJIOIaTh pa3BUTHE MACCHI PA3IMYHBIX OPTaHU3MOB B PH-
30c(epHOit 30HE.

PaccmoTtpeTs mox manbiM, a 3aTeM oA OOJBIIUM YBEIUICHUEM
MHUKPOCKOIA CTEKJIA-3KPaHbl ¢ KOPHEBBIMU CUCTEMAMMU, ITPEBAPUTENb-
HO CHSIB BepxHee cTeksi0. OOpaTUTh BHUMaHHE Ha CKOIIJICHHE OaKTe-
pHaTBHON M BOAOPOCIIEBOM (IIOPBI, @ TAKXKE CKOTUICHHUS TPOCTEHUIINX
Yy KOpHEH pacTeHuH.

Pesynbrarel oTpaxaroT B pabodel TeTpaiu.

3aganue 7.4. V3yunts xapaktep IBMKEHUS U MPHUCIIOCOOUTENb-
Hble 0COOCHHOCTH CTPOEHHsS Y POIOLIUX MMOYBEHHBIX OECIO3BOHOY-
HeIX (o H.M. UepHoBoii, 1986).

Mamepuanst u obopyodosanue: 1. pUKCUPOBaHHBIA MaTepHal U
KOJUIEKIMU POIOIINX MTOYBEHHBIX O€CIIO3BOHOUHBIX: MEIABEIKH, TMIHH-
KU ¥ B3pOCIIbIE 0COOU IIEIKYHOB, MHOTOHOXKH-KOCTSIHKH, T€0(UIIBI;
2. TOKJCBbIC YEPBH; 3. OMHOKYISAPHI;, 4. CTEKJIA C BJIAYXKHOW MMOUYBOM
MEK1y HUMH, CKJIEEHHBIE TUIACTEIMHOM; 5. TMHEHKH; 6. IBETHBIE Ka-
panjamy; 7. pabovast TeTpajb.

Buinonnenue 3a0anus. PaccMoTpeTs Ha pUKCUPOBAHHOM MaTepH-
ajie U KOJUIEKIUH 10 OMHOKYIISIPOM, 3apHCOBAaTh CTPOCHHE KOHEUHO-
CTe MeNIBeJKH, MOCIEIHUI CErMEHT JMYMHOK IIEIKYHOB (POIOB
Selatosomus, Athous), cTpoeHue Tea MHOTOHOKEK-KOCTSHOK U T'e0-
¢unoB. [Ipoananu3mpoBaTh CIOCOOBI IEPEABMIKEHUS 3TUX )KUBOTHBIX
B IIOYBE.
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[TomecTuTh (B Hayaje 3aHATH) MEXKIY CTEKJIaMU C BIaKHOU
MOYBOM MO JIBa KPYIHBIX JOXKIEBBIX 4epBs. Uepe3 yac CpaBHUTS.
[TponabmronaTh XapakTep ABHIKEHUS YepPBEH M MpoAelaHHbIE MU
xozbl. B cocynmax ¢ MoKpHIIaMu ¥ KUBCSIKaMH TPOHAOIIONATH 3a T10-
BEJCHHEM M CIIOCO0aMH MEPEIBUKECHHUS ITHX KUBOTHBIX.

Pe3ynbraThl oTpakatoT B pabodelt TeTpaau.

3ananue 7.5. V3yunth BIUSHUE NEATEIBHOCTU JIOXKJIEBBIX YEp-
Bell Ha cTpykTypy noussl (mo H.M. Uepnosoii, 1986).

Mamepuanvt u obopydosanue: 1. 10XKJIeBbIC YepBU; 2. TOYBA
(Gorarast OpraHUYECKUMH COCJIMHEHUSIMHK); 3. JINCTHI TIJIOTHOU OYy-
Maru; 4. SIHUKA WA OOJIBIINE [BETOYHBIE TOPIIKH; 5. HAOOp IMO-
YBEHHBIX CUT C stueiikamu 1, 5, 10 u 15 mm; 6. OuHOKYHSIpHI; 7.
MMUHIETHI; 8. BECHI; 9. TUHEH-
ku; 10. uBeTHBIE KapaHja-
mu; 11. paGouas TreTpas.

Buinonnenue 3adanus. B
JIEPEBSIHHBIC SIMUKU WU
KpPYITHBIE I[BETOYHBIE TOPIITKA
HachINaTh MO 2-3 KT MOYBHI,
MpeaBapUTEIILHO MTPOCESTH-
HOU yepe3 CUTO ¢ gueerd 1 MMm.
[TouBy yBIaXHUTH U TIOMEC-
TUTHh B HEE CTPOTO Olpese-
JIGHHOE KOJIMYECTBO YepBe
BuaoB Nicodrilus csliginosus
Sav. u Lumbricus rubellus
Hoffm. (puc. 7.28) u3 pacye-
Ta 5-7 yepseit Ha 1 kr cy0-

PucyHok 7.28 — [loxaeBble crpara. [l onbITa pEKOMEH-
YepBM pasHbIX KU3HEHHbIX popm: AYCTCHA CYTIIMHUCTASA TOYBA
1 - Dendrodrilusrubidus - nogepxHocmHo- W3 HNAXOTHOI'O TOPU30HTA
obumarowudi, unu NoACMUIIoYHkIl, Yepsb;,  TI0JIST WIIM Oropona. Co,[[ep-
2 - Octolasium lacteum - 6epXHesIPYCHbIU  yeap, uepBeii 1-1,5 mecsna,

cobCcmeeHHo MOY8EHHbIU yepehb; HeDHONHYCCKH VBIAKHSS
3 - Nicodrilus roseus - cpedHesipycHbItl cob- puon y

CMBEHHO MOYEEHHBIL Yepeb. 3emini0. YacTh AMKOB OCTa-

BUTH Oe3 uepBei, mpeayc-

MOTPEeTh KOHTPOJIb (puc. 7.29). [TonuBare B Te e CPOKH, UTO U OTIBIT-

HBII BapHaHT.
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PucyHok 7.29 — OnbIT €
nepemMellBaHUEM CroOeB
NoYBbI C AOXAEBbIMU YepPBAMU
(1-3 - pa3Hble 3Tanbl onbiTa)

B3Becuth 1 Kr mouBBl U3
OTIBITHBIX COCYZIOB, 0CBOOO/IMB
€e OT JAO0XKJIeBbIX uepBen. [Ipo-
ceATh MOYBYy 4epe3 Habop mo-
YBEHHBIX CUT, PACCOPTHPOBAB I10
pa3mepy yactul. B3BecuTs kax-
Iyro (QpaKIuio, 3armucaTh Maccy
B MPOILIEHTaX OT 00IIel Macchl
oOpasma. [ToBTOpUThL TO e ca-
MO€ C KOHTPOJIbHBIMU 00pas3ia-
MH MMouBbI (0e3 uepseii). Pac-
CMOTPETh CTPOEHUE KPYIHBIX
arperaToB I0Ji OMHOKYJISPOM.
3anonHuTh B paboueit TeTpaan
Tabnuiy 7.3.

Ta6nuua 7.3 — N3meHeHMe CTPYKTYpP bl NOYBbI B NP UCYTCTBUUN [0XAEBbIX

yepBen

CopaepxaHue YyacTuy gaHHoro pasmepa, %
aep una p pa,

Pasmep yactuu, mm

onbIT

KOHTPOJb

MeHee 1
1-15
10-15

3ananue 7.6. MI3yunTh OTHOIIIEHUE PACTEHUH K MOYBE.

Mamepuanvt u obopydosanue: 1. repdapuii: OaryabHUK, Oel0yc,
Oepeza OoposaBuaTasi, BEHEpHUH OalliMadoK, BEPECK, TOpUHMIia MoJIeBas,
3Be3/14YarKa CpeiHssl, KJIeBep MoJIEBOM, KparnuBa JABYJI0MHas1, TUCOXBOCT
JTYTOBOM, MaJIHa, Maphb OeJiasi, MaThb-U-Mavexa, MsiTa 1ojeBas, OBCSIHU-
1a JyroBasi, MacTyIIbsl CYyMKa, POCSHKA, COJIEPOC EBPONEHCKUH, car-
HOBBIN MOX, IIaBEJIeK MaJibli, IMPHIIA, XBOIII TOJIEBOM, XMENb BbIO-
HiACs U JIp.; 2. TMHEHKY; 3. IIBETHBIC KapaHaamu; 4. padboyast TeTpaib.

Buvinonnenue 3adanus. Vicnonb3ys repOdapHblii Marepuall, OTHEC-
TH paCTEHUsI 110 OTHOIIEHHIO K MouBe K Humpodghunram (puc. 7.30), kanwb-
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cpepHss
(mokpumua)

MacTywbs
cymka
(o6blkHOBEHHas)

Kpanusa
AByAOMHas

KpanuBa xryyas

PucyHok 7.30 — PacTteHusi, obuTaroLme Ha noysax, 6oratbix a30oTom

yueghunam, xarvyuegobam, ayudodunam, Heumpoguiam, 2anropu-
Mam, OKCUNOPUMAM, 2TUHUCTNBIX NEPEYBIIANCHEHHBIX NOYS.

B paboueii TeTpaau OTMETUTh OMOJIOTHYECKUE M aHATOMO-MOP-
(donormyeckrue 0COOEHHOCTH PaCTEHHIA, TPOU3PACTAIOIINX HA PA3HBIX
MOYBax, 3apHCOBATh.

KonTpoJsbHbIe BONpochl

. Kak npown3zomnuia nousa?

. HazoBuTe ocHOBHBIE THIIBI IOYB Ha TeppuTOopun Poccum.

. UTo Takoe miIoaopoue mo4YBbI?

. Kax obpa3zyercs opranudeckoe BeleCcTBO B MoYBe?

. [Touemy moYBY CpaBHUBAIOT C KUBBIM OPTaHU3MOM?

. HazoBuTe 3ko070TMYECKHE TPYNIBI TTOYBEHHBIX OPraHU3MOB.

. KakoBo oTHOIIEHHE KMUBOTHBIX K Pa3TUYHBIM THUIIAM TTOYBBI?

. KakoBo oTHOIIEHHE pacTeHHI K pa3IHMYHBIM TUTIAaM MOYBbI?

. KakoBa ponb snadpuueckux pakropoB B pacnpeielIeHun pacTe-
HUU W )KUBOTHBIX?

O 01N DN W —
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8. ZKUBBIE OPI'AHU3MBbI KAK
CPEJA KNU3HU

8.1. O0mas xapakTepucTHKA

B Teuenwne BceH KM3HM MM YACTH JKU3HEHHOTO IIMKJIAa MHOTHE
BHJIbI TETEPOTPOPHBIX OPraHU3MOB OOUTAIOT B IPYTUX KUBBIX Opra-
HU3MaX, TeJla KOTOPBIX CIY’KaT JJisi HUX CPEoi, 3HAYUTEIbHO OTJIN-
Jalollelncs OT BHEIIHEH M0 CBOMM CBOMCTBaM. Mcmojb3oBaHue 0OJ-
HUMU KUBBIMU OPTraHU3MaMH JIPYTUX B Ka4ecTBE Cpeibl OOUTaHUs
— JIPEeBHEE U IIHUPOKO PACIPOCTPAHEHHOE SIBJIEHHE B MPUpOE. Y-
TaHOBJIEHO, 4TO Kinacc Cestoda cpopmuposaics B maneozoe (Kymnep-

PucyHok 8.1 — XuBble
opraHu3sMbl Kak cpega
XW3HU (Ha npumepe
napasuTtoB NTULbI),
no M. ®ap6y, 1971
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MmaH, 1988), a knacc Trematoda — B
nepBoil monoBuHe Me3030s (I'uHe-
nuHckas, 1968). Ilpokapuornuec-
KH€ OpraHu3Mbl (OaKTepHH, aKTUHO-
MUIIEThI, CUHE-3€JICHbIE BOJOPOC-
JIM) UMEIOT COXUTENeH. Y OobIIo-
rO Yucjia OJHOKJIETOYHBIX dYKapHu-
otnyeckux (popm (kpacHsle, 3ene-
HbIE W JUATOMOBBIE BOJOPOCIIH,
ameObl, paJuoJspUu U Ip.) oOHapy-
YKCHBI BHY TPUKIICTOYHBIE TTapa3UThI
U cuMOMOHTHI. [IpakTuuecku HET
HU OJTHOTO BHJIa MHOTOKJIETOYHBIX
OpPTraHu3MOB, HE UMEIONIUX BHYT-
peHHux oburareneii. UeMm BhIlIe
OpraHu3aius Xo3sieB, 4eM OOJIbIIe
cTernenb JudpepeHInPOBaHHOCTH
WX TKaHEW W OpraHoB, TeM Ooyee
pa3HooOpa3HbIe yCJIOBUS OHU MO-
TyT NPEeIOCTABUTh CBOUM COXKUTE-
M. Tak, aHIIMACKUI yueHbId A.
E. lIutnau nuca, 4To Kaxkjaas MTH-
11a — 3TO, M0 CYTH, HACTOAIUMN Jie-
Taromui 300mapk. PasnooOpasue
MeJBYalIuX CYIIECTB, KUBYIIUX
Ha MTUIaX, TOUCTHHE OMISTIOMIISIO-
uie (puc. 8.1).



Ilepps ciyxaT nuiel BIaM M KJIEIaM; KOKeW MUTAI0TCS HEKO-
TOpBIE MYyXH, OJ10XH, BILIM, MOCKUTHI. [IMABKY U ApYyTrHe Mapa3uThl Co-
CYT KPOBBb IITUII, HAXO/IICh HA TOBEPXHOCTH TENA, B TO BPEMsI KaK Mpe/I-
CTaBUTEJIN TPOCTENIINX Pa3pyILIAIOT KPaCHbIE KPOBSHBIE TEbLA BHYT-
pu opranusMa. [IpakTruyecky B J10OBIX OpraHax MTUIBI MOXKHO OOHA-
PYXMTh pa3HOOOpa3HbIX Mapa3uTudeckux yepsei. Jonaran CBudr
Takke 00paTui BHUMaHUE Ha OTPOMHYIO paclpoOCTPaHEHHOCTh SIBJIE-

HUA TapasuTusma:

ITon MUKPOCKOIIOM OH OTKPBLI, YTO Ha O1oxe
JKuset 610Xy Kycarowias O10LIKa;

Ha Gnomke Toii — OJI0IIMHKA-KPOIIIKA,

B GnommHKy ke BOH3aeT 3y0 cepIuTo
BrommHouka... u Tak ad infinitum.

HapaSI/ITI/ISM — SABJICHHUC CTOJIb BCGOGH.IC@, YTO CAMHCTBCHHBIC KU -
BbIC CYHICCTBA, HC MOJABCPKCHHLIC HAllaICHUIO ITapasuToOB, 3TO TC Ia-
PasuThbl, KOTOPbIC MPCACTABIIAIOT coboit MocjaeHee 3BEHO IJIMHHOMN

PucyHok 8.2 — KapTtodhenb,
nopaxeHHbIn cputTocpTOopON
(BO30YAUTENL — HU3LIKNA
rpu6 Phytophthora infestans)

uenu nutanug. OHaKo YeM HUXKe Ha
HBOJTFOIIMOHHOM JIECTHHIIE HAXOIUTCS
Ta WM WHAsl TPYTIIA )KUBBIX OpraHu3-
MOB, TEM OOJIBIIIE OHA BKJIFOYAET BU-
J0B mapa3uTtoB. HekoTtopelie rpymnms
HU3IINX )KABOTHBIX, 0COOEHHO 3TO Ka-
caeTcsl IVIOCKUX YepBeid, HemMaroJ U
HEKOTOPBIX WICHHCTOHOTUX, COCTOST
HCKJIFOUUTEIBHO U3 NMapa3sUTHYECKUX
dhopM. YV 103BOHOUHBIX Mapa3zuTHU3M
Kak croco0 CyIleCcTBOBaHUS BCTpeYa-
eTcs KpaiiHe peako. B napcrse pacre-
HUI TapasuThl MHUPOKO PacrpocTpa-
HEHBI cpeau TpuboB (puc. 8.2).
Heckomnpko mapazuTHpyrommx BHU-
JIOB €CTh U CPEeIM BBICIIMX IBETKOBBIX
pacTeHui, HarlpuMep, OMeIa, TIOBUITHKA
u npyrue. Knaccuueckuit mpumep —
BujIbI poyia Rafflesia, y kotopbix Berera-
THBHOE TE€JI0 — 3TO HUTH, HAIOMUHAO-
e rudbl rpuda, MorpykKeHHbIE B TKa-
HU niuTaroliero pacrenus (puc. 8.3). CHa-
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PucyHok 8.3 — PacTteHune us cemencrea Rafflesiaceae — aHgonapa-
3uta gpeBecHbIX BugoB (no A. KepHepy, 1896)
Tero napasuma Haxo0UMCs 6HympuU 8emau UlU CMeosia X035UHa, CHapyXu 8UOHbI
Jiuwb usemku unu r1ookl.

PYXXH Pa3BUBAIOTCS JIMIIIb [IBETKH, MHOTZIA OTPOMHBIE 710 1 M B amerpe
(puc. 9.16).

8.2. Buabl mapasutusma

JlJis )KUBOTHBIX M PACTCHHI, BEIYIIUX Mapa3uTHICCKU 00pa3
JKU3HHU, OPraHU3M, Ha KOTOPOM MJIM B KOTOPOM OHM MOCENSIOTCS (X0-
35IMH), SIBIIAETCS cneyuguueckoll cpedoil obumanus. bonbmas 4acth
Napa3uTOB MPAKTUUECKU MOJTHOCTBIO yTpaTHia CBA3b C BHELIHUM MH-
POM | BC€ CTaJIMU MX PA3BUTHS MPOUCXOAAT B OPraHU3Me X035€B, Ha-
MpUMEpP, MATIIPUNHBIN TIa3MOIUH.

Mesxay napa3utaMu 1 X035€BaMH B IPOLIECCE IBOIOIMH BO3HUK-
JIM CJIOXKHbIE B3aUMOOTHOILIEHU. Pa3IiuHble CTOPOHBI 3THX B3aUMO-
OTHOLICHUH OTPaKaloT MyTH BOZHUKHOBEHUS Mapa3uTU3MA.

Ilepeswiii nyms — 3TO MPOCTOE KKBAPTUPAHTCTBO» (pHcC. 8.4.(2)).

Hepenxo 6onee Menkuii opraHu3M Mocensercs B sKuimiie donee
KPYITHOTO WJTH BOJIM3HM HETO M CO BPEMEHEM TEPEXOIUT Ha TEJIO X035~
MHa, a 3aT€M U BHYTPb, EPEKIIOYAsICh Ha MUTAHUE 32 CUET €T JKU3-
HEHHBIX COKOB M TaKMM 00pa3oM Npu4HHss emy Bpea. KBaprupant
MOXET MPEBPATUTHCS B KOHEYHOM UTOI€ B Mapas3uTa, a TeJo X03IuHa
CTaHOBUTCSI JIJIsl HETO Cpeor OOMTaHMS.
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Bmopoii nyme nepexoja K na-
pasUTU3My — uepe3 XHUIHHYE-
cTBO. Tak, XUIIHUK TPU Hamaje-
HUU Ha KPYNHYIO O00BIYY, KOTO-
PYIO HE MOKET YHHUITOXKUTB M CHECTh
cpasy, pu ONpeJeeHHbIX YCIOBHU-
SIX IPOHUKHYB BHYTPb TeJla X03IMHa
Y Halijisg TaM OIaronpusTHYIO Cpery
— oOuIie MUIIM, MOXKET MpeBpa-
TUTBCS B apasuta. Opranusm xo-
3siMHA JJIS Mapa3uTa CTaHOBHUTCS
cpemnoit oOuTaHus.

Tpemuii nymv — ciydaiiHOe
MPOHUKHOBEHWE OyIyIIero mapa-
3UTa B OpraHu3M xo3sinHa. Hanpu-
Mep, KpYNHbIE KUBOTHBIE MOTYT
3arjgaThlBaTh C MUILIEH MeEJIKHE
(hOopMBI, HEKOTOPBIE U3 HUX HE T0-
PucyHok 8.4 — XuBoTHoe- TI'MOAIOT, a, MPUCIOCAOIUBAsACH K

napasutoup Hae3gHMuK, HOBBLIM YCJIOBUSIM, IIPE€BpaAlaOT-
oTKnagblBalowWwmii Aliua B TN €4 B IapasuToB. B npupoe coxpa-
(1); «KBapTUPAHTCTBOY. HHUJIOCh HEMaJ0 NPHUMEPOB ITHUX

Camka ropuyaka oTknagbiBaer TpeX IIYTEH Iepexona OT KBapTH-

MKPY B MaHTUMAHYIO MONOCTb  PAHTCTBA, XHUIIHUYECTBA U CIYy-

[ABYCTBOPYATOro Monniocka  49alHOTO NTapa3suTUPOBAHUSA K IIOJ-

6e33y6ku (2) JIMHHOMY Tapa3uTusmy. Bmecte ¢

TEM CETOJIHs TPYIHO CKa3aTh, KOT-

J1a Ha 3emuie MOsBUJICS MEPBbIN Mapa3uT, OT KAKOW IPYIIIbI )KMBOT-
HBIX WJIM PACTEHUU OH MPOMU30IIEN.

[Tapa3utoB OOBIYHO JEIAT HA JBE IPYIIIBI: SKTONAPA3UTOB U
JH/I0TIAPa3UTOB.

Oxmonapazumel — 3TO Hapy>KHbIE MAapa3UThl, OOUTAOLINE HA
MOBEPXHOCTHU TeJla X035iMHa (KJIEIIH, MUSIBKH, O10XH). Y pacTeHUN-
AKTONIAPa3UTOB OOJbIIAS YacTh TeJa HAXOIUTCS BHE XO35MHA, a B
HETrO BHEAPSIIOTCS U BCTYNAIOT B KOHTAKT € )KUBBIMU KJIETKAMU JIUIIb
Oprasbl 4y>Kes,/ITHOTO MUTAHUSI — MPUCOCKHU UJIU TayCTOPHUH (TIOBHU-
nauka eBponerickas — Guscuta europaea u 1p.).

Auoonapaszumvl — BHYTPEHHUE Mapa3uThl, KUBYLIUE BHYTPH
Teja X03si1Ha. DTO OOJIBIIMHCTBO reIbMUHTOB, OAKTEPUHU, BUPYCHI,
Mapa3uTUYECKNEe MpOoCTemme. Y pacTeHH- 3HAONApPA3UTOB IO-
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YTH BCE TEJIO0 MOMEIAeTCs BHYT-
PH TKaHEH X0391Ha, HAPYXKY BbI-
XOJISIT JTUIIH OPTaHbl Pa3MHOXKeE-
Hug (Buabl pona Rafflesia, puc.
8.3). Y MHOTHX mapa3uTH4ec-
KMX TpUOOB TEI0 HAXOAMUTCS B
MEXKJIETHUKAX BBICILIETO pacTe-
HUS, a B KJIETKH BHEAPSAIOTCS ra-
ycropuu. [lapaszutudeckue HU3-
mue rpudsl U GAKTEPHH KUBYT
BHYTPH KJIETOK pacTEHHUs-X035-
WHa.

PaznuyaroT ctanmoHapHbIi
Y BpEMEHHBIN napasutusm. [Ipn
cmayuoHapHom TNapasuTu3Me
napasuT Ha JUTUTEIBHOE BpeMs,
4acTO Ha BCIO JKHU3Hb, CBSI3bIBA-
er cebs ¢ xo3suHoM. Cramuo-
HapHbIE MMapa3uThl MOTYT OBIThH
NPUYPOUEHBI K OJIHOMY XO35H-
HY (nocmosiHHbvle): BIIH, TyXO-
€/Ibl, YE€COTOUHBIE 3yAHH — WJIU
pa3BUTHE UX MPOTEKAET CO CMe-
HOW XO03sIeB (nepuoouyeckue):
MHOTHE JICHTOYHbIE YEPBH, CO-
canpuiuku. Tak, ManapuHbINA
nnasmonuit (puc. 8.5) ompejne-
JICHHYIO 4acTh ’KU3HU IPOBOJUT
B MaJIIPUIHOM KOMape (OKOHYa-
TedbHBIH x035iuH). [Ipomexy-
TOYHBIM XO3MHOM SIBIISIETCSA Ue-
noBek. OKOHYATENbHBIM XO0351-
HOM CIIYKUT TOT OPraHHU3M, B
KOTOPOM OOMTAET MOJI0BO3peEast

PucyHok 8.5 — Manspusa u
KoMmapbl

¢dbopma nmapasura, a IPOMEKYTOUHBIM — B KOTOPOM MapaszuT Mmpo-
XOIHUT JTUIMHOYHYIO, HETIOJIOBO3PEIYIO CTAIHIO.

Knemesoii saiiepanut — 3aboneBanue, mopaxaromiee eHTpallb-
HYIO HEpBHYIO cHcTeMy 4enoBeka. OHO BBI3BIBAETCS BUPYCOM, TIepe-
HOCUMKAaMHU U XPAaHUTEISIMH KOTOPOTO SIBIISIFOTCS MKCOAOBBIE KIICIH
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(puc. 8.6). M3ntobnennbie Mmecta oou-
TaHUS KJICIIeH — FOYKHAsI YaCTh TACkK-
HBIX JIECOB HAa BCEM IMPOTSHKEHUH €B-
porencKkol U a3uarckoi gacteit Poc-
CHH.

[Tpu epemennom napazumusme
napasuThl HE BCIO CBOIO JKU3HB CBSI-
3BIBAIOT C XO3SIMHOM, @ YaCTh €€ MPO-
BOAAT cBOOOnHO. K HUM OTHOCSAT
KPOBOCOCYIIUX JBYKPBUIBIX U MHO-
I'MX KJIOTOB.

Takum oOpa3zom, eme pa3 odpa-
[aeTCsl BHUMaHHUE, YTO Mapa3suToOB
OoJIbIIIE BCErO CPEA MUKPOOPTaHH3-
MOB ¥ CPaBHUTEJIBHO MPUMHTHUBHBIX
MHOTOKJIETOYHBIX, a TOJBEPKEHHOCTh
napasuTH3My HauOoJiee pa3BUTa y Mo-
3BOHOYHBIX JKUBOTHBIX M LIBETKOBBIX

PucyHok 8.6 — lNepeHocuuk

Bupyca 3Huedanura.
TaexHblIl knew; Ixodes persulcatus e o
1103e OXUOaHUSI XXUsOmMHo20-xo3suHa PACTCHHM.

8.3. B3auMoOOTHOLIEHUA MAPa3uTa U X035UHA

[Tapa3uTbl 00UTAIOT B crielM(PUUECKUX YCIOBUSAX BHYTPEHHEH cpe-
Iibl X03siMHa. C OIHOM CTOPOHBI 3TO JIAET UM P/l SKOJIOTHUECKHUX Tpe-
UMYIIECTB, a C IPYTroil — 3aTPyIHSET OCYIIECTBIECHUE UX KU3HEHHO-
TO IIMKJIA [0 CPAaBHEHHIO CO CBOOOIHOKUBYIIIMMHU BUIaMHU.

OnHUM M3 IVIaBHBIX MPEUMYIIECTB Napa3uTOB SBISETCS OOMIIb-
HOE€ CHaOKeHHe THIIEH 3a CUET COAEPKUMOTO KJIETOK, COKOB M TKa-
Hel Tena X03iMHAa WM COAEPKUMOro ero kuiedyHuka. OOwibHas U
JIETKOJOCTYIHAs MHIA CIY>KUT YCIOBHEM OBICTPOrO poCTa napasu-
ToB. Tak, B KHIIEYHOM TpPaKT€ MO3BOHOYHBIX Mapa3uThl JOCTUTAIOT
OOJIBIINX Pa3MEPOB MO CPABHEHHIO C UX CBOOOJHOKUBYIIMMHU POJI-
CTBEHHUKaMH. YesoBeueckas 1 CBUHAs aCKapHJibl — Haubosiee Kpyr-
HbI€ MPEICTABUTENN KJIacCa HEMATOM, a ObIYMI U CBUHOW CONUTEPHI,
JICHTEI] IMUPOKUIA — TUTAHTBI CPE/IN TUTOCKUX YEePBEH, JOCTHUTAIOIHE
B JMHY 8 — 12 M, TOr/1a Kak camble KpyIHbIe TPOIMYecKHue TypOe-
JsipuM He mpeBbIaT 60 cM. BOIBIIMHCTBO CBOOOTHOKUBYIIUX HH-
(y3opwuii umerot pazmepsl 50 — 100 MKM, TOTIa KaK COXKHUTEIH JKBad-
Heix Entodinomorpha mocturaror 200 — 500 MKM, a B HEKOTOPBIX
ciy4dasx 2 — 3 MM, kak Pycnothrix u3 kumeunuka nramanos (puc. 8.7.).
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[IpakTuecku HeOrpaHUUYECHHBIE MUILEBBIE PECYPCHI CIYXaT IS
Mapa3uToB TAKXKE YCIOBUEM BBICOKOTO MOTEHIMAJA UX Pa3MHOKEHUS,
KOTOpOE 00EeCHeurnBaET UM BEPOSITHOCTh 3apaKEHUS JIPYTHX XO3S5EB.

PucyHok 8.7 — UHcpy3opum U3 nuweBapuTesibHOro TpakTta KonbITHbIX

BTopbIM BasKHBIM 3KOJIOTMYECKUM MPEUMYIIECTBOM /sl oOuTarenen
JKUBBIX OPraHU3MOB SIBJISIETCS] UX 3alIMIIEHHOCTh OT HEMOCPEACTBEH-
HOTO BO3/IEUCTBHS (PaKTOPOB BHEIIHEH cpeabl. BHyTpH X0351MHa OHU
MPAKTUUYECKH HE BCTPEUAIOTCS C OMACHOCTHIO BBICHIXAHUS, PE3KUMHU
KoJ1e0aHUAMHU TeMIeparyp, 3HaUUTETbHBIMU U3MEHEHUSIMU COJIEBOTO
¥ OCMOTHYECKOTO PEKHUMOB H T. T. Tak, B 0COOEHHO CTaOMIIBHBIX yC-
JIOBUSAX CYLIECTBYIOT BHYTPEHHHE OOUTATETU TOMOMOTEPMHBIX KH-
BOTHBIX. Kostebanus ycroBmii BHELTHEW Cpeibl CKa3bIBAlOTCS HA BHYT-
PEHHUX Napa3uTax U CUMOMOHTAX JIMILb OMOCPEJOBAHHO, Yepe3 opra-
HU3M XO35I€B.

3alMIIEHHOCTh OT BHEIIHUX BpParoB, OOWJIME JIETKOYCBOSEMOMN
NUIIH, OTHOCUTENIbHA CTaOMIBHOCTD YCIOBUHN JENal0T HEHYKHOM
CIIOXKHYIO TU(PPEPEHIPOBKY Telda U MOITOMY MHOTHE BHYTPEHHHE
napa3uThl U CUMOMOHTBI XapaKTePU3YIOTCS B 3BOJIIOLIMU BTOPUUHBIM
YOPOIIEHUEM CTPOEHUSI, BKIIIOYAsl MOTEPIO 1IETBIX CUCTEM OpPraHoB.
Hamnpumep, neHTOYHBIE YEPBU, BCACHIBAIOLIME MIEPEBAPEHHYIO X035HU-
HOM IHILY Yepe3 NOKPOBbBI, OTIIMYAIOTCS] OTCYTCTBUEM MULIEBAPUTEIb-
HOM CHCTEeMBI M PelyKIMel HepBHOU. ['annoBbie KIIely, KUBYIIINE B
TKaHAX PACTEHUM, MPOBOAST BCIO CBOIO KU3Hb U Ja’K€ PA3MHOMKAIOTCS
Ha CTaJuH1 3MOPUOHA BCETrO C OAHOM Mapoil KOHEYHOCTENH BMECTO Ye-
TBIpEX Map, Kak CBOMCTBEHHO BCEM MAyKOOOPa3HBIM.
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B cBsi3u ¢ mapazutnieckuM 00pa3oM KU3HU Y paCTCHUH peTyIn-
pyetcs psa Gu3noaoruyeckux (GYHKUMH U COOTBETCTBYIOLIMX Opra-
HOB. HanpuMmep, OTCYTCTBYIOT WJIM CHIIBHO PEAYLIMPOBAHBI KOPHHU.
[Toreps cnocoObHOCTH K (hOTOCHHTERY MPHUBEA K OTCYTCTBHIO XJIOPO-
¢unna. Tak, y HEKOTOPBIX 3apa3ux yHaeTcsi OOHAPYKHUThH JIUIIb €ro
cienel. [To Mepe ycunenust napasuTUUECKUX CBOMCTB B 3BOJIHOLMOH-
HOM psily PacTeHUH-TIapa3uToOB COKpaliaeTcs (pepMeHTHbIN anmapar.
Ocrarorcs JInIb CelHaIu3upoBaHHbIE (PEPMEHTHI, IO3BOJISAIOIINE Ma-
pasuTHPOBATh HAa Y3KOM Kpyre X03seB. JTa OMOXMMHUYECKas Crelua-
JU3aIs MOCTY)KUIa OCHOBOH CTPOTOW M30MPaTEIbHOCTH MHOTHX
Napa3uToB 110 OTHOLIEHUIO K PACTEHUSIM-X035€BaM.

OnHuM 13 HamboJlee M3BECTHBIX DKTOMAPA3UTOB, KaK ykKe ObLIO
OTMEYEHO BhIILLIE, SIBIIAETCS MOBUIMKa eBponeiickas (Cuscuta europaea),
napasuTHPYIOIas Ha MHOTHX TPAaBSIHUCTHIX BUJAX U HEBBICOKUX KYC-
TapHUKax (puc. 8.8).

Teno pacteHus IpeACTaBICHO TOHKUMH JKEITOBATBIMHU CTEOISIMH,
HalOMMHAIOIIMMU HUTH, KOTOpbIe 0OBUBAIOTCS BOKPYT cTebeil pac-
TEHUS-XO35IMHA, HEPEJIKO MEePErIeTasich Apyr ¢ ApyroM. BHeapenue B

PucyHok 8.8 — lNoBunuka u 3apasuxa
lMpumeyaHue: 1 — nosurnuka KriesepHasi, 2 — 3apasuxa rno0CcosIHeYHUKO8as!
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TKaHH XO3SMHA TIPOUCXOIHT C MOMOIIBIO TayCcTOpHid. JINCThs y TTOBH-
JIMK TMOJIHOCTBIO OTCYTCTBYIOT, @ MOCJIE MPUKPEIIEHHS K XO3IUHY OT-
MHUpaeT u c1abo pa3BUTHIN KOPEHb, MMOATOMY CTEOIM TOBHIMKH HE
UMEIOT CBA3U C MOYBOM. B cepenune nera Ha HUX MOSABISAIOTCS LIApO-
BUJIHbIE KITyOOUKH MEJKHX OJIEIHO-PO30BBIX IIBETKOB.

N3 npyrux 6ecxnopoduiabHbIX Mapa3uToOB ClIEAyeT Ha3BaTh BUbI
pona 3apazuxu (Orobanche), KOTOpbIe TOPaXKAIOT MHOTHE CEITLCKOXO-
3HCTBEHHBIE KYJIBTYPHI (KOHOIUTIO, TIOACOTHEYHUK, Tabak U 1p.) U
BUJBI TUKOH (iopbl. TOJCTBIN MSICUCTBIN cTeOeNb 3apa3uxu, MOKPHI-
TBHIM YeuryiuaTeIMU OECLIBETHBIMHU JIMCTHSIMU, HECET HA KOHIIE KOJIO-
COBHJHOE couBeTHe. HmkHMiA ero koHew, oObIYHO B3AYTHIH U YTOJN-
LIEHHBIN, MPUKPEIIJTIEH K KOPHIO pacTeHus-xo3suHa (puc. 8.8, 8.9).

Cy1iecTByeT psiji EPEX0I0B OT HACTOSIIMX Aapa3UTOB K aBTOTPO(d-
HBIM pacTeHusM. [IpoMexyTOuHOE 3BEHO B HEM IMPECTABIISIOT MOy~
Mapa3uThl, KOTOPBIX HEPEIKO HA3bIBAIOT «3€JICHBIMU Mapa3uTaMm». ITO

PucyHok 8.9 — PacteHusi-napa3nTtbl U3 ceMencTBa 3apa3nxoBbIX
lNMpumeyaHue. CoyHble ceevyeobpasHbie cougemusi Ha mosrcmbix cmebrisix 6e3 3emeHu,
He 3KOHOMSIM er1aey, OHa UM Jie2ko Aocmaemcsi — Cocym ee U3 COCeOHe20 KycmapHUKa
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pacTeHwst, YaCTUYHO WJIH TIOJIHOCTBIO YTPATUBIINAE CITOCOOHOCTH TO-
[JIOIIATh M3 MOYBbI BOJY M MUTATEJIbHbIC BELIECTBA, HO COXPAHUBIIHE
XJOPOMUIUT ¥ BO3MOXKHOCTh CaMOCTOSTEeNIbHOTO (poTocuuTe3a. 1n-
POKO U3BECTHBI TYTOBbIE TPABIHHUCTHIE MOMyNapa3uTbl. Cpeau HUX Mo-
rpemMku 0ombinoi u Mansiii — Alectorolophus major u A. minor, MbIT-
Huk — Pedicularis, ouanku — Euphrosia u ap. K xopHsiM TpaBsiHuc-
TBIX PACTEHHUI OHU MPUKPETUISIOTCS ¢ MOMOIIBI0 TaycTopues. [Tomy-
napasuTHBIN 00pa3 )KU3HM BeayT omena oemnas (Viscum album) u pem-
HenBeTHUK eBponeiickuii (Loranthus europaeum), mocensronuecs Ha
BETBSIX JIPEBECHBIX MOPOJ, TAKHUX, KaK JIMIA, TOMOJIb U Jp. Beero Ha-
cunThiBatoT 1964 Buma nomynapasuTos.

JJ1s mapa3uToB BRIXOJ BO BHEIIHIOK CPELy, KaK MPaBUIIO, YpeBatT
MHOTHMH ONACHOCTSIMH, TIOATOMY Ha TOH CTaJ1 )KU3HEHHOTO [IUKIIa,
KOTOPYIO Mapa3uThl MPOBOISAT BHE XO3SIMHA, Y HUX Pa3BUBAIOTCS pa3-
JMYHBIE 3alIUTHBIE TIPUCTIOCOOICHHS, MO3BOJISIOINE NEPEKUTD ITOT
KPUTUYECKHIA TEPUOT (TOJICTHIE U MHOTOCIOWHBIE 000TOUKH SUT] TeITb-
MHHTOB, IIUCTHI KUIIEYHBIX aMe0, OOLUCTHI CO CIIOPaMU KOKIUIUH,
CIOCOOHOCTh K aHa0MO3y y psijia JIMIMHOK Hemaroa U T. 1.). [Ipu ot1-
CYTCTBHUH € B )KU3HEHHOM IIMKJIE TapPa3UTOB CTA/INH BBIXOJAa BO BHE-
LIHIOKO CPey, KaK Y MaJsIpUHHOTO TUIa3MOIHS, TAKKX 3alUTHBIX MTPH-
croco0yieHni He OOHApPYKUBAETCS.

OCHOBHBIE 3KOJIOTUYECKHUE TPYIHOCTH, C KOTOPHIMU CTAJIKUBAIOTCS
BHYTPEHHHE COXUTEIH KUBBIX OPraHU3MOB, — 9TO OTPAHMYEHHOCT JKU3-
HEHHOTO TIPOCTPAHCTBA [T BHYTPUKJICTOUHBIX U TKAHEBBIX OOWTATEINeH,
CIIO’KHOCTH CHaOKEeHHsI KUCITIOPOIIOM, TPYITHOCTh PaCIPOCTPAHEHUS OT OI-
HOI 0COOM X035€B K IPYTUM, a TAKOKe 3aIIUTHBIE PEAKIMH OpraHu3Ma Xo-
35MHA MPOTUB Mapa3uToB. OrpaHUUEHHOCTh KU3HEHHOTO MPOCTPAHCTBA
0COOEHHO CKa3bIBaeTCsl HAa pazMepax U (hopMe BHYTPHKIETOYHBIX Mapasu-
TOB. Tak, rperapuHsl, )KUBYIIME B IOJIOCTH KUIIIEYHUKA, — KPYITHBIE CIT0-
POBHUKH CO CJIOXKHO PACUIICHEHHOH KIJIETKOM, TOT/Ia KaK MaJsipUiiHbIe IU1a3-
MOJIIH, SBIISFOLUECS BHYTPUKIIETOYHBIMH MApa3UTaMH, OTJNYAIOTCS MeJI-
KUMH pa3MepaMH 1 YIPOIIEHHBIM BHEIITHIM CTPOECHUEM.

Henocrarok kuciaopona B TKaHSIX U OCOOEHHO B JKEJTyIOYHO-KHU-
[IEYHOM TPaKTe OPraHU3MOB-X035I€B MPUBOAUT K TOMY, YTO Y MHOTO-
KJIETOUHBIX OOMTaTeNnel BHYTPUOPTaHU3MEHHOM cpeibl BhIpabaThiBa-
€TCsI PEUMYIIIECTBEHHO aHa’poOHBIN T oOMeHa. HeoOxonmumast st
paboTHI KJIETOK HEPTHsl BHICBOOOXKIAETCS 3a CUET pa3HbIX BUAOB OpO-
JKECHUS, a He 3a CUET JbIXaHus. Tak, y 4elIoBeUeCKON acKapuabl yTpa-
YeHbl Bce (PePMEHTHI JbIXaTEIbHOTO LUKIIA, KUCIOPOA JACHCTBYET Ha
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HUX KaK S/, 9TO U MCIIOJBb3YETCsl B MEAMIIMHCKOM npakTuke. OIHaKo
HENbIN Psijl Tapa3uTOB HE YTPAYMBAET MOJHOCTBIO CHOCOOHOCTH K JIbI-
XaHWIO U MOXET TEepPeKI0YaThcsi ¢ aHadpoOHOro THMa oOMeHa Ha
a’pOOHBIH, TaKOBHI KTyTHKOBBIE Trichomonas, 3XMHOKOKK | JIp.

Cpena obuTtaHus Mapa3uTOB OTpaHUYEHA KaK BO BPEMEHHU (JKHU3-
HBIO XO3s5IMHA), TaK U B mpocTpaHcTBe. [loaTOMy OCHOBHBIE aganTa-
IIMM HaTpaBJIE€Hbl HA BO3MOXXHOCTh PAaclpOCTPAHEHUSI B 3TOU Cpee,
nepesadyn OT OJJHOIO XO3sMHA K Apyromy. Tak, Ajsi mapasurta pacrte-
HUI OYeHb BaXXHO 00ECTIEYUTh KOHTAKT C XO3SMHOM, HAYMHAs C TPO-
pacranus ceMssH. CeMeHa MHOTHX Mapa3uTHYECKUX BUIOB HE MPOpa-
CTalOT B MOYBE JI0 T€X IOp, MOKa HE OKaKyTCs BOIU3U KOPHEH pacTe-
HUI-X0351€B, OT KOTOPBIX B MOYBY IMOCTYNAIOT BBIJICICHHSI, CTUMYITH-
pyrolue mpopacTaHue CeMsiH Mapa3nuTa U Onpeelsonue Hanpase-
HUS pOCTa ero rayctopuil. [I[popocTkr HEKOTOPBIX Mapa3uToB (MTOBH-
JIUK, 3apa3uX) MPOU3BOASAT BUHTOOOPA3HBIC JIBUKECHHS «B IMOUCKAX)
KOPHSI WJTH CTEOJISI pacTeHHSI-X035MHA.

C nmoMomnipio 3JeKTPOHHO-MUKPOCKOITUYECKUX UCCIIEIOBAaHUH yC-
TaHOBJICHO, YTO BOJIM3M MeCTa MPOHMUKHOBEHUS TayCTOPUH OMETIbl B
TKaHHU TOTIOJIS] HATIPABIIEHUE POCTA COCYA0B PACTEHHSI-X035IMHA OTKJIIO-
HSIETCSl B CTOPOHY MPUCOCKHU TOJ BIMSHUEM BBIJICICHUN Mapa3ura,
00J1er4aroniux yCTaHOBJICHUE KOHTAKTOB C XO3SMHOM.

Baknas ajanTaiusi napa3uToB — CHHXPOHHU3AIUs UX KU3HEH-
HBIX IIUKJIOB C CE30HHBIM Pa3BUTHEM PACTEHUI-X035€B — T03BOJISET
OCYIIECTBUTh 3apaKEHUE XO35IMHA B HY>KHBI MOMEHT. JTO SIBIIEHUE
HIMPOKO M3BECTHO TSI MHOTHX Mapa3uTHIecKux TprdoB. HekoTopsie
napa3uThl CIOCOOHBI K BpEMEHHOUN MPUOCTAaHOBKE Pa3BUTHSI, HAYMHA-
IOLIETOCS B «HETOAXOAAIINI» MOMEHT. Hampumep, CIMIIKOM paHo
MOSIBUBIIMECS] MPOPOCTKU MOBWJIMKHM MPEKPaIaloOT POCT, HHOTJA Ha
HECKOJIBKO HEJIeINb, 10 TEX TOP, TIOKa PSAOM HE Pa30BBIOTCS POPOCT-
KU TPaBSHUCTBIX PACTEHUN — BO3MOXKHBIX XO35IEB.

Cyl1ecTBEeHHBIMHU aIaNTAlMAMU IAPA3UTOB SIBISIFOTCS MOBBIIICH-
Hasl CIOCOOHOCTB K Pa3MHOKEHHIO, BBIPA0OTKA CIIOKHBIX KHU3HEHHBIX
IIUKJIOB, UCIOJIb30BaHUE MEPEHOCUUKOB M MPOMEKYTOUHBIX XO35EB.
Hanpuwmep, nomynapasut Striga (KOJIyHBS TpaBa) MIMPOKO Pacrpoc-
TpaHeH B Adpuke, FOxHOM A3un, ABCTpasiuu Ha 3€PHOBBIX KYJbTY-
pax, copro, caxapHOM TPOCTHHUKE, 00pa3yeT Ha OAHOM PAcTEHHH IO
MOJYMUJUTMOHA OY€Hb MEJIKUX ceMsiH. CeMeHa mapa3uToB BechbMa J10JI-
TOBEYHBI, YTO JA€T UM BO3MOXKHOCTh ITTUTEIIBHOTO «BBDKHAIAHMUS KOH-
TaKTa ¢ PACTEHUEM-XO35IMHOM (ceMeHa Striga MOTYT COXPaHSITh BCXO-
JKecTh B mouBe 110 20 JeT).
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I'pomagHast MI0IOBUTOCTh, CBOMCTBEHHAS Mapa3uTam, MOTydnsia
Ha3BaHHME «3aKOHA OOJIBIIOTO YMCia Sull». Tak, YemoBeueckas acka-
puaa npoxyuupyer B cpeHeM 250 ThIC. sIMIT 32 CYTKH, a 32 BCIO KHU3Hb
— cBbime 50 munnonoB. [logasisitoniee OONBITMHCTBO SUIL U 3apO-
JBIIIEH Mapa3uToB THOHET, HE BBIJEPKAB BO3ACHCTBUS Pa3TUIHBIX
(hakTOpOB BHENIHEW Cpe/ibl UM HE TOMaB B OUEPEIHOTO XO3sIMHA, U
TOJILKO Ype3BblUaiiHasl MJI0JJOBUTOCTh YBEJITMUHUBAET 1IAHCHI HA BBIKU-
BaHWE ¥ 3aBEPIICHNE KU3HEHHOTO IUKJIa XOTsI Obl HEMHOTHX TTOTOM-
KOB, MOJ/IEP>KUBAsl CYLIECTBOBAHUE BU/A.

VY psina mapa3uToB MPUCTIOCOOICHUST K YMHOKEHHUIO MTOTOMCTBA
MPOSIBIISIIOTCS B BUJIE napmenozeHe3d, noaudsmopuonuu (KIEeTKA Ofi-
HOTO JICJSIIEToCs il Jar0T Havalo MHOKECTBY 3apOJIbIIei), Hec-
nonozo pasmHodicenus (MOYKOBaHWE y TMY3bIPUaThIX CTAAWN JICHTOU-
HBIX YepBeii). DTO MPUBOAUT K YEPEIOBAHUIO TTOKOJICHUH — TIOJIOBO-
IO ¥ MapTeHOTEHETHYECKOTO WM MOJIOBOTO M OECTIObIX.

Y MHOruX napasuToB 4YepeJOBaHHE TOKOJIEHHH coueTaeTcs co
CMEHOU JBYX WJIM OoJjiee X035€B, CJIEIOBATENbHO, OJIHO MOKOJIEHUE
CYILIECTBYET B OJJHOM XO35IMHE, a Jipyroe — B JipyroM. K mpumepy,
JIEHTOYHBIA Y€PBb, OOUTAIOIIMN B KUIIIEUHUKE JIMCHIIBI, OTKJIa/IbIBa-
€T TaM KPOUIEYHbIE SIMUYKU. DTH SMUKH BMECTE C IKCKPEMEHTaMHU JIU-
CHIIBI MTOMAIAI0T Ha 3eMinto. Kak UM Tenepb BEpHYTHCS B KHILIEUHHUK
Kakoi-HuOynp npyroi nucuusl? [Ipouecc Bo3BpaleHus: BKIOYAET B
celsi cTaJinio MPOMEXKYTOUHOTO XO35MHA WJIM HECKOJIbKHX XO35€B:
TpaBy, Ha KOTOPYIO MOMANH Sila JIEHTOYHOTO YepBsi, ChelaeT 3asiil.
B ero opranmsme siiiia npeBpamarTcs B TUIUHKH. JInauHku BOy-
paBIMBAIOTCS B TKAHW 3aidlla U TaM MEPEXOJAT B MOKOSILYIOCS cTa-
W0 — UCTHL. B nanpHeHmeM, eciiy JUCcHlia IIoMMaeT 3TOTo 3auIia,
TO LMCTHI MONAAYT B €€ KUIIEUYHHK, TaM MPEeBPaTIATCA B MOJOIOTO
JICHTOYHOTO YEPBSl, U dKU3HECHHBIMA LMK HAYHETCs CHadana. [pyroii
npumep. Jlentounsle uepBu (ObIUMIA 1IETIEHb, CBUHOM IIETIEHB) — Ma-
pa3UTHl YEJ0BEKA, BO B3POCIOM COCTOSIHUM KUBYT B €0 KUIIEYHH-
K€, UCMOJIb3Ys MUTATEJIbHBIE BEMIECTBA XO3MHA TOBEPXHOCTHIO CBO-
€ro Teja, COCTOSIIEro U3 OOJBIIOr0 KOJUYECTBA YIEHUKOB, MMOCTO-
SHHO HapacTtatouux (puc. 8.10).

[Tocnennue wieHUKH cofaepKaT OOJbIIOE KOJIMYECTBO SIHII, TO-
CTEMEHHO OTHAJAI0T OT JICHTOYHOTO YE€PBS U BMECTE C IKCKPEMEHTa-
MM BBIBOJSITCS W3 Tella 4yeloBeka. B panpHeilliem siilia BMecTe ¢
MUIIEN MONAJAI0T B OPTaHU3M KUBOTHOTO (ITPOMEXKYTOUHOIO XO0351-
WHA), TJIe U MPOUCXOJUT Pa3BUTHE JIMUMHOYHOW CTaJIMM Mapa3uTa.
[Ipu ncronb30BaHMM B MUILY 3aPa’KEHHOTO Msica dKUBOTHOTO, Mapa-
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lonoeka

YneHuk

PucyHok 8.10 — JleHTOYHbIE YepBHU:
lMpumeyaHue: 1 — obwull ud; 2 — ceuHoU ueneHsb;, 3 — bbiyull uerneHb

3UT BO3BpAIIAETCS] B OPTraHU3M OCHOBHOTO XO3SIMHA — YEJIOBEKa, I7Ie
U Pa3MHOXKAETCH.

MHuoroo0pa3ue M CI0KHOCTh JKU3HEHHBIX IHMKJIOB Mapa3uToB
BBIPa0OTATNCh, KaK TPUCIIOCOONEHHE IS TIepejayr OT OAHOW 0coou
XO35MHA K JPYTOH, 7Sl paCpOCTPaHEHHUS.

Apnanranys napasura K CyIeCTBOBAaHHIO Ha ONPE/ICIIEHHOM X0351-
MHE BKJIIOYAET TAKXKE BEChbMa TOHKYIO OMOXMMHUECKYIO CIelHaIn3a-
110 — BBIPAOOTKY omnpejeneHHoro Habopa ¢epmeHToB, obieryaro-
[IMX MPOHUKHOBEHUE B TEJO XO35SMHA W UCIOJIb30BaHHE MOCTYIal0-
IIMX OT HETO BEIIECTB.

B psine ciywyaeB mapasuTbl caMH CTAHOBSITCS Cpelloil oOUTaHus
JPYTUX BUJIOB — BO3HHUKAET SIBICHUE C8EPXNAPAZUMUIMA WA Unep-
napasumusma, HalpuMep, napasuT KPOBSHOW TiIH adelnHyc
(puc. 8.11).

Jlns mapa3surta kamycTHOW OenssHkM Hae3nHuKa (Apanteles
glomeratus) n3zBectHo 6osnee 20 BHIOB BTOPUYHBIX MApa3UTOB M3 TIe-
PENOHYAaTOKPBUIBIX. SIBICHHS CBEpXIapa3uTU3Ma B PACTHTEIHLHOM
MUpE CPaBHUTEIBHO pelku. K HUM OTHOCSTCS ciy4an MOCeIeHus O1-
Horo Buza omensl (Viscum meniliforme) Ha npyrom (V. orientale) B
Tponuyeckux jecax Uuauu.
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PucyHok 8.11 — AdbenuHyc — napa3ut KpOBAHOW Tnu:
1 — Hae30HUK, omkiiadbigatowull Atya 8 KpOBSHY MIlt; 2 — WKYpPKa KpossHoU miiu
rocrie 8bixola passusuie2ocsi 8 Hell Hae30HUKa

B pa3HbIX 4acTsX Teaa MHOTOKJIETOYHOTO OpraHu3Ma yCII0BHsI HEO-
THOpOnHBIL. J[71s1 cBOMX obuTareseil X031MH BBICTYNIAaeT Kak MHOT000-
pas3Has cpena. Ero mapasuTthl cienuain3upyroTcs K )KU3HU B OIIpe/e-
JICHHBIX OpraHax U TKaHsx. OHU MPUYPOUEHBI K ONPEACTCHHOMY BO3-
pacTHOMY U (PU3HOJIOTHUECKOMY COCTOSHHIO XO03siMHa. Tak, B BOJO-
cax yesioBeKa OOMTAIOT OIHM Pa3HOBUAHOCTH BILEH, TOT/IAa KaK B BO-
JIOCSHOM TMOKPOBE JIPYTUX YacTell Teraa — COBCEM HMHbIE. B nuinesa-
PUTEIBLHOM TpPaKTe KPOJHMKa OJHOBPEMEHHO MOTYT Mapa3uTHPOBAaTh
HECKOJIbKO BHUJIOB KOKIWIWMA, KaXKIABIH M3 KOTOPBIX JIOKATH3YETCS B
OTpeJeNIeHHbIX YacTsaX KuuieuHuka: Eimeria media — B HayagbHOM
otnene ToHkou kumikH, E. irresidua — B cpenneii, a E. magna — B
nocnenHel ee nemie, E. piriformis— npeumyiecTBeHHO B Clienoi
KUIIKE U T. JI.

B CuOupu B IMCTBEHHHMLIAX TOHKOYCBIM €JIOBBIN ycad 3acelseT
MPEUMYIIECTBEHHO MPUKOMIIEBYIO YacTh 10 BBICOTHI MMPUMEPHO 1 M,
JMCTBEHHUYHAs 3J1aTKa OCBAaUBAET CTBOJ BbILIE, 10 4-5 M, IPOJOITO-
BaThIl KOPOEJ paclpoCTPaHsETCs 110 BCEM ero cpeiHel 4acTu, a Bep-
IIMHY ¥ BETBH 3aCEJISFOT KOpOen-rpaBep M 3a0010THUK MopaBuIia.

Bornbiioe ynciio napa3utoB oOMTaeT He BHYTPH, @ HAa TIOBEPXHOC-
TH TeJla X035WHa, BEICTYTAIOIIETO B 3TOM ClTydae KaK 4acTh BHEITHEH
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CpeIibl Mapa3uTa, cHalskast €ro MUIIEH, TPeI0CTaBIss yOeKHIIe, TPaHC-
(dopmupyst MUKpokaUMar. CBs3b ¢ XO3SMHOM JKTOMapa3uTa MOXET
OBITh TIOCTOSTHHOM WJIM BpeMeHHOH. OHa M3 OCHOBHBIX KHU3HEHHO
Ba)KHBIX 3KOJIOTMUECKHUX 3a/1a4 JJIsl TOCTOSIHHBIX MWW JJTUTEIbHO CBS-
3aHHBIX C XO3IMHOM JKTOMNAapa3UTOB — YIEPKaThCsl Ha TeJIe XO35IMHA.
TuUnuyYHBIE SKTOMAPA3UTHI B CBSI3U C 3TUM OOBIYHO XapaKTEPHU3YIOTCS
HaJMYMEM MOILHBIX OPraHOB MPUKPEIUIEHUs] — IPUCOCOK, KPIOUbEB,
KOTOTKOB U T. /1., KOTOPbI€ HE3aBUCUMBIMHU Iy TSIMH Pa3BUBAIOTCSA Y Ca-
MBIX Pa3HbIX MO MPOUCXOKIEHHUIO BU/IOB.

8.4. Peakuuu ;KMBOTHBIX H PACTHTEJbHBIX OPraHHU3MOB HA
BTOpP:KeHHEe Mapa3uToB

JKuBbie opranu3Mbl He TOJILKO MCIBITHIBAIOT BO3EHUCTBHSI CO CTO-
POHBI IAPa3UTOB, HO U SHEPTUYHO PearupyroT Ha HuX. [lapa3znTel, kak
o0HTaTeN! )KUBOH CPEIbl, TOTKHBI IPEOI0IEBATH COTIPOTHUBIICHHUE Opra-
HHM3Ma XO341HA, €r0 3allUTHBIE PEAKLMH. DTO CONPOTHUBIEHHE Napa3u-
TaM HOCHUT Ha3BaHHE aKTUBHOI'O UMMYHMTETA. 3/10POBbIE, MTOJHOLEH-
HbIE 0COOM JKMBOTHBIX U pacT€HUH 00NafaroT JeHCTBEHHBIMM 3allUT-
HBIMH TPUCTIOCOOIEHUAMH, KOTOPbIE HE TO3BOJISIOT MMPOHUKATh B HUX
MAaTOreHHBIM OpraHu3MaM. Tak, y KHBOTHBIX 3allIUTHOW peakuuen oT
BTOP>KEHHSI [IOCTOPOHHUX OPTraHU3MOB SIBJISIETCS BBIPAOOTKA yMOpaib-
HOTO UMMYHHTETA, T. €. 00pa3oBaHHe B KPOBU XO3WHA CreU(HIEC-
KUX OEJIKOBBIX BEIIECTB, aHTUTE, KOTOPbIE MOJABIISIOT Mapa3uToB. Bei-
paboTka IMMYHHTETa CTUMYITUPYETCSI TOKCHHAMHU Mapa3uTa v 4acTo mpe-
JIOXpaHSAET OT TOBTOPHBIX 3apaKEHUI. YCTOMYHMBOCTh XBOMHBIX JIepe-
BbEB K HAIAJICHUIO CTBOJIOBBIX BpEAMTENeH (KYKOB-KOPOEIOB, ycauei
U JIp.) 00ecneunBaeTcs MPEXk/Ie BCEro BbIAECICHUEM CMOJIbI, COIEpXkKa-
Iel COeTMHEHHs, TOKCUYHBIE U 9TUX HaceKoMbIX. OcabneHHbIe ke
JIEPEBBS TEPSIOT CONMPOTUBIIAEMOCTbD, MIOABEPratOTCsl 3aCEICHUIO Hace-
KOMBIMH-BpPEIUTEISIMH, TOPAKAOTCA rpudamMu U T.JI.

B psige cnydyaeB opraHu3m Xo3siMHa OTBEYAeT HA BTOPIKEHHE Ma-
pa3uTa pa3zpacTaHHEeM OKpY’KaloIIMX €ro TKaHed, 00pa30BaHUEM CBO-
€00pa3HO KarCyIbl, KOTOpast U30JIMpyeT napazuta. Takue oOpa3zoBa-
HUS Y PaCTEHUH Ha3bIBAIOT eaiamu, a Y JKUBOTHBIX — 300y eyuous-
mu. Hepenko momoOHast U30IIS1Hst PUBOAUT K THOETH napaszura. Yamne
K€ 3aLMTHAs POJIb 300LELMIMEB OTPAHUYMBAETCS JIOKAIU3ALUEN TPU-
YUHSIEMOTO Bpe/a B ONPEJEICHHOM yYacTKe Tella XO35iMHa, a caMu
napa3uThl UCIOJB3YIOT X KaK JOMOJHHUTENbHbIE 3alllUTHBIE 00pa30-
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BaHMs1. OCOOCHHO HATIISAHO 3TO BBIPAYKEHO B BOSHUKHOBEHHH T'aJlIIOB
y pacrenuii (puc. 8.12).

BrI3pIBatonyie nX HaCEKOMEbIE, KIICTIH, HEMATO bl M JIPyTHE Mapa-
3UTHI BBIIENSIOT CHIEUU(PUYECKHE BELIECTBA, KOTOPhIE CTUMYIUPYIOT
npeoOpa3oBaHue TKaHEH WIIM LIEJBIX OPTaHOB PACTEHHH B TaUIbI C
KaMepoi BHYTpH, TZie UX 0OUTaTellb HaJIS)KHO 3alHUIIECH OT BBIChIXa-
HUS, BParoB U 00eCreveH MuIleH.

PucyHok 8.12 — Mannsbi Ha nucTbsax (no E. Ctpacbypry, 1962)
lMpumeyarHue: A — wurnosHuk (Rosa conina); b — 6yk (Fagus syluatica).

Kak y»xe ObIIO OTMEUEHO, 3aLIUTHBIE PEAKIMN PACTEHUS-X035IMHA
COCTOSIT ITPEIKIE BCETO B BEIPAOOTKE MIMMYHHMTETA — HEBOCIPHMUMYHBO-
CTH K 3apayKCHUIO Mapa3uTaMy. VI3BECTHBI yCTOMYUBBIE K MAPa3UTHBIM
rpubam copra KapToders, 36pHOBbIX M JPYTHX CEIbCKOXO3SHCTBEHHBIX
KynsTyp. K 3allMTHBIM NPUCIOCOOIEHUSM OTHOCSTCS U OCOOEHHOCTH
MOKPOBHBIX TKaHEH, KOTOPBIE 3aTPYIHAIOT IPOHUKHOBEHHE Mapa3uTa (ToJ-
CTasl KyTHKYJIa, OIyLIEHHE U T. [I.), 0COOEHHOCTH XMMHUYECKOTO COCTaBa
KJIeTOK M TKaHed. Hanpumep, nokazaHo, 4To K rpubamM-mapasuram yc-
TOMYMBBI PACTEHUs, COEPIKALIME MHOTO (PUPHBIX MACEN, CallOHUHOB,
aJIKAJION/I0B, MHOTHE TaJIO(QUTHI C TIOBBIIICHHBIM COEPKAHUEM COJIEH.

OTHowIeHUsT MeXy NMapa3uTOM U XO35IMHOM B PACTUTEIBHOM U
’KUBOTHOM MHpPE Ha MOIMYJSALUOHHOM M BUIOBOM YPOBHSX OIPEAEIICH-
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HBIM 00pa3oM ypaBHOBeIIeHbI. OUeBHIHO, TAPA3UT HE MOXKET Pa3MHO-
JKaThCs 10 TAKOW CTeNEeHH, YTOOBI MPUBECTH K BHIMUPAHUIO NOMYJISLMN
XO35IMHA ¥ JIMIIHATE ce0sl «kKOpMOBOM 0a3bl». Perymsitopom paBHOBeCHs
CIIy’)KUT OTHOCUTEIBHO MEIJEHHOE BO3JEHCTBUE HA XO3MHA HEKOTO-
PBIX MApa3uTOB, TAKUX, KaK TPUOBI, BHI3BIBAIOIINE P)KABUMHY, TOJIOB-
HIO, MyYHHUCTYIO POCY Ha 3€pHOBBIX KYJIbTypax, a MHOI/IA JJake HaOto-
JTAeTCsl HEKOTOpasi OMOXMMUYECKasi CTUMYJISLIS POCTa XO35MHA CO CTO-
poHbl napasura. CrenoBarenbHO, Mapa3uThl, TaK e, Kak U CBOOOIHO-
JKUBYIIHE BUJIbI, UMEIOT CIOKHYIO CUCTEMY MPUCIIOCOOIEHHI K CBOEH
cpene oouranus. VX cTpoeHHe W OpraHu3aIys OTPAXKAIOT CHEIUPHUKY
9TOH cpeapl. Y MpeacTaBUTENEN pa3HbIX TPyMIl, BEAYLIUX Mapa3uTH-
YecKuid 00pa3 KHU3HH, Pa3BUBAIOTCS CXOHBIEC THITHI TIPHCIIOCOOICHHH.

3ana}mﬂ K NPAKTHYCCKHUM 3aHATUAM

3aganue 8.1. V3yunTh TUIBI MOBPEXKACHUN JTHCTHEB PACTEHUI
rpeymmMu HacekoMmbiME (110 A.C. Cobonesy, 1961).

Mamepuanvt u 0dopydosanue: 1. KOJMIEKINUSI HACEKOMBIX-BpEIU-
TeJel CeIbCKOXO03sMCTBEHHBIX KYJIBTYp: KallyCTHas! OeIsTHKA, KITyOeHb-
KOBBI JIONITOHOCHK, KaITyCTHBIH JIUCTOE, CBEKIIOBHYHAsI MyXa, IIIBE/I-
CKasi MyXa, CBEKJIOBUYHAs KPOIIIKA, TYCEHHIIBI 03UMOI COBKH; 2. Tep-
OapHBIi MaTepUall TUTIOB OBPEXKICHUHN JTUCTHEB CEIbCKOX03IHCTBEH-
HBIX KYJIBTYP TPBI3YyIIUMH HACEKOMBIMHU; 3. py4YHbIE JYIbl C S5-WIH-
10-kpaTHBIM yBeNWYeHUEM; 4. TUHEWKH; 5. UBETHbIE KapaHJalu; 6.
pabouas TeTpaib.

Buvinonnenue 3adanus. YIcnonp3yst KOJIEKINIO HACEKOMBIX — Bpe-
JUTENeH CeNTbCKOX03HCTBEHHBIX KYIbTYP U TepOapuil moBpexaeHuN
pacTeHM TPHI3YIIMMHA HACEKOMBIMH, OTIPEICIISIETCS THUT TIOBPEKIE-
HHM, BBI3BIBAEMBIX TEMU WM WHBIMHU BPEIUTEISMHU.

a) CrutonrHoe (Tpy0oe) oObellaHne TKaHW OPraHOB, HAIPUMED
MOBPEXJCHHS JIUCTHEB KAIyCThl T'YCEHHIIAMU KallyCTHOW OeNIsTHKU
(Pieris brassicae), pennoii 6ensiaku (P. rapae) ninm 10)KHOTYCEHULIAMU
paricoBoro nwmmibimka (Athalia colibri), puc. 8.13.1.

6) OObenanue ¢ KpaeB, Tak HazbiBaeMoe (GUrypHoe oObelaHue,
NPUYHHSAEMOE JIUCTHSIM TOpoxa, KJieBepa, JIOTHHA U JPYyTuX 0000BBIX
KyJbTYp KJIyO€HBKOBBIMH JTOJTOHOCHKaMH (Sitona), puc. 8.13.2.

B) JlpipuaToe oObenaHue JINCTHEB B BUIE OKPYTIIBIX HITH TIPOIOI-
rOBaTO-OKPYIIIBIX OTBEPCTHH. Takoro posa MoBpexAeHHs HAHOCATCS
JIMCTBSIM KaITyCThI TyCEHUIIaMHU KarmycTHOHM coBkH (Barathra brassicae),
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PucyHok 8.13 — Tunbl noBpexaeHun:
1 — cnnowHoe (2pyboe) obredaHue (karnycmHasi bensiHka); 2 — ¢pueypHoe obbeda-
Hue (Sitona); 3 — Obipyamoe obbedaHue (KarlycmHbil nucmoed); 4 — MUuHUposaHue
(ceeknosuyHas Myxa); 5 — noxenmeHue u omMmupaHue 8epXyweyHo20 YeHmparb-
HO20 flucmoykKa 3/1aka (weedckasi Myxa); 6 — noobedaHue Mod3eMHbIX Yacmel 8CX0-
008 caxapHOU C8eKIIbl (C8EKIT0BUYHAsT KpowKa), 7 — 8blepbi3aHue rosiocmel Ha Kop-
HsX (2yceHuuya 03umMol CO8KU).

KyKaMu KamycTHoro (xpeHooro) aucroena (Phaedon cochlearie) u
JIpYrUMH JiucToenamu, puc. 8.13.3.

r) CKeNeTupoBaHue, T. €. YHUUTOKEHHE MSIKOTH JIUCTAa U OCTaBJIEHUE
BPEIUTENIEM TOJIBKO KUJIOK (cKkemera). [ToBpexIeHHbI TakuM 00pa3zom
JIMCT WM YYacCTOK JINCTA UMEET BHJ] CETKU, COCTOSIICH U3 TOHKUX K-
7ok. B gopme ckeneTrpoBaHus HAHOCSAT TTOBPEKICHUS JIUCTHSIM 3JIaKO-
BBIX KYJIBTYp JMUMHKH TibsBUIL (Lema melanopus), nmucThbsiM siononun —
MOJIOZIbIE TYCEHHIIBI OOSIPBIITHUIIBI (Aporia crataegi), TI0)KHOTYCEHHITbI
BUIIIHEBOTO cim3uctoro nuuibimka (Eriocampoides limacina) u nip.

1) U3bs3Bienue (cockabmuBaHue) JUCTHEB; IPH ATOM Ha MOBEPX-
HOCTH JINCTOBOM TUIACTUHKH BBITPBI3AIOTCS HE CKBO3HBIE OTBEPCTHS,
a AsMouKH (s13B0ukM). Takue moBpexIeHUs 0OOBIYHO HAHOCATCS Kpec-
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TOLBETHBIM KyJbTypaM Osomkamu pona Phyllotreta, cBekine —
Chaetocnema, koHOTIIIe — KOHOTUITHOM O1oxoi (Psylliodes attenuate),
JTBbHY — CHHEW JIbHsHOU Onomkoii (Aphtona euphorbia).

€) MuHupoBaHue, IPU KOTOPOM BPEIHUTEINH B (ha3e TMINHKU 00pa-
3yeT XOIbl (MUHBI) B TAPEHXUME JIMCTa MEXIY BEPXHHM U HUKHUM
snuaepmucamu. [1onoGHOT0 poa MOBpekKICHNS! HAHOCST JUCTHIM Kpe-
CTOIBETHBIX KYIBTYp JUUYMHKU cBeTioHorou Omomiku (Phyllotreta
nemorum), MoJIOZIble TMIUHKH KarmycTHOM MonH (Plutella maculipennis),
CBEKJIbI — JIMYMHKHU CBEKIIOBMUHOM Myxu (Pegomyia hyosciami), qy0a
— ryceHunpl ayooBoit Monu-kpomku (Nepticula atricapitella), my6o-
Boii omHonBeTHOM Mo (Tischerin comlanella) puc. 8.13.4.

K) «Oxomiedkn». BeIrpbI3aloTcss Ha KpeCTOLBETHBIX PACTEHHUAX
B3pPOCIBIMU TYCEHUIIAMH KaITyCTHOM MOJIHM; KyTHKYJIa OIXHOW M3 CTO-
POH JIUCTA [IPU ATOM OCTAETCsl HETPOHYTOH. Takue NoBpexkIeHUs UMe-
IOT BUJI «OKOIIIEUEK», 3aTTHYTHIX TPO3PAuHON TIICHKOM.

PesynbraThl oTpaxkaroT B paboyeii TeTpaiy.

3ananue 8.2. OnpenenuTb HHTEHCUBHOCTh U OKCTEHCUBHOCTD
3apakeHHst My4HbIX yepBeil rperapunamu (mo H.M. UepnoBoii, 1986).

Mamepuanvt u 0b6opydosanue: 1. MydHble YepBU (JIMUMHKH KY-
koB Tenebrio molitor L.); 2. mpeaMeTHbIe W MTOKPOBHBIE CTEKIA; 3.
IUMETKY; 4. TUHLETHI; 5. IpenapoBajibHbIE UIVIbI; 6. JIE3BUS WM CKaJlb-
nenu; 7. OMHOKYJSPBI; 8. MEUKPOCKOIBI; 9. muHelku; 10. BeTHBIC Ka-
panpamy; 11. paGoyast TeTpass.

Buvinonnenue 3aoanus. BCKpITh IO HECKOJBKO JIMYMHOK. Y JTH-
YMHKH MYYHOT'O XpyIllaka, IOMEIIEHHON Ha MPEJMETHOE CTEKJIO, OT-
pe3aTh rojoBy U 3aIHUM KOHell Tena. JIMYMHKY clierka CIaBUTh CBEpXY
Y BBITSHYTh MTUHIIETOM KHIIEYHHUK. [IOMECTUTh KUIIEYHUK B KAILIO
BOJIbl HAa MPEMETHOE CTEKJIO, BbIIAaBUThH MPENapoBaJbHON UIJION CO-
JepKUMOE M PacCMOTPETh CHadasia Mo OMHOKYJISIPOM, a 3aTeM TIOJ
MHUKPOCKOIIOM TpY MaJioM yBenudeHuu (puc. 8.14).

[Tocne oueHKM cTeneHH MOPaKEHHOCTU JMYUHKU T'perapuHaMu
CTEKJIO TIPOMBITh, TPOTEPETh MATKOM caeTKON U UCTIONB30BATh JIJIs
CJIEZYIOLIETO BCKPBITHS.

O1eHUTh CTENEeHb 3apakeHus rperapuHaMu B O6ajuiax mo ycioB-
HoW mikane: 0 — 3apa)keHue OTCYTCTBYET; | — B KUIIEUHUKE €INHULIBI
rperapuH; 2 — HECKOJIbKO JIECATKOB; 3 — COTHU IperapuH. 3arojIHUTh B
paboueii TeTpanu Tabmumiry 8.1.
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PucyHok 8.14 — Pa3Hble chopMbl rperapuH U3 KULIEYHUKA MYUHbIX
YyepBen - INYNHOK GONbLLIOro My4YHOro Xxpyluaka
(no B.®. Hatanu, 1963)

Tabnuua 8.1 — lMoka3aTenu 3apaxeHus rperapuHamMm My YHbIX
YyepBeW pasHbIX NONYyNALUUN

Ob6uee unc- N3 HuX MHTeHcuB- OKCTEHCVIB-
Monynsauusa | no BCKPbITbIX HOCTb 3apa- HOCTb 3apa-
3apaxeHo
JINYMHOK XKeHus XKeHus

DKCTEHCUBHOCTD 3apaskeHHsl ONPEAEAIOT 1o (popmyre

rac ‘I\I1 — YUCJIO 3apaXCHHBIX XO35€B,
N — 4MCII0 HCCIIeIOBAHHBIX XO35€EB.
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WHTeHCHBHOCTE 3apaskeHHsI ONPEAETSIOT 1o (hopmyre

E
H=—
N,
rae E — cymmapHOe unceno HalieHHbIX Mapa3uToB, MK CyMMa 0ajlyioB, OlleHHBa-
FOLIUX TIOPaKEHHOCTh XO35HHA.

B

3ananue 8.3. M3yunth JUHEHHYIO WK cTEOJIEBYIO U OypyIO JinC-
TOBYIO prkaBunHy mieHuIs! (o B.A. lkanukosy u jap., 2002).

Mamepuanvt u 0bopyoosanue: 1. pacTeHUs! MIISHULIBI, TOPAXKEH-
Hble cTe0IEeBOI pPyKaBUMHOM (JIETHSISI M 3UMHSS CTaAMN); 2. pacTeHUs
OapOapuca ¢ TUCThSIMH, TOPAXKCHHBIMU BECEHHEH (31U IMATBHOI ) cTa-
Juei cteOeBoi pykaBUMHBI MIIEHULIbI; 3. paCTeHUs MILEHHIIBI C JIHC-
TBSIMH, TIOPAKEHHBIMUA Oypoil pKaBUYMHOM; 4. MUKPOCKOTIBI; 5. JHC-
TWIJIMPOBaHHAas BoJa; 6. MPeAMETHbIE U OKPOBHbIE CTEKJIA; 7. Mpe-
napoBajibHbIE UIVIbL; 8. CKalbNenu; 9. okynsipHble MUKpoMeTpsl; 10.
nuHelky; 11. nBeTHbIE Kapanaamy; 12. pabouas TeTpaib.

Buvinonnenue 3adanus. PxaBunHy 3epHOBBIX KYJIBTYP BBI3BIBAIOT
rpu6b knacca bazuanomuniets (Basidiomycetes), mopsiaka P:xkaBunn-
ueie (Uredinales).

Jluneiinas unu cmebnesas pycasuuna. Bo3doynurens Puccinia
graminis Pers. f. tritici Eriks. et Henn. (puc. 8.15). bone3ns nposiBis-
€TCsl Ha CTEOMIX, JTMCTOBBIX BJarajniiax, MHOT/IA Ha OCTAX U CTEPK-
HSIX KOJIOCA, BHAYaJle B BUJIE JKENTHIX (PrKaBbIX) MPOJOITOBAThIX JIET-
HUX ITycTy (YPEANHUI ) ¢ OCIEAYIOIMM Pa3pbIBOM 3MUepMHca. Ype-
JUHHUOCTIOPHI B HUX HAa HOXKKE OIHOKJIETOYHBIE, IIUIICOUIHBIE, pa3-
mepom (20...42)x(14... 22) MKM, C )KENTOH MIUIMIOBATOW 0OOJIOYKOM.
YepHble MpoJ0IroBaThie MOPOIIALIME TEIUOMYCTYAbl 00pa3yoTCs K
KOHITy JieTa. Tearocnopsl B HUX JBYXKJIETOYHBIE, IPOIOITOBATHIE, C
MEPETSHKKON, Ha JUTMHHON HOXKKe, pazmepoM (35...60)x(12...22) Mxm.

Becennsis (auuauanbHas) ctaamsl pa3BuBaeTcs Ha OapOapuce
(Berberis L.) umn maroann (Mahonia Watt) B BuIie TeMHO-KOpHYHE-
BBIX TOYEYHBIX CIIEPMOTOHHMEB C BEPXHEH M CBETIIO-KENTHIX MyCTYJ
(3umMi) ¢ HUKHEN CTOPOHBI JUCTA. DUHUOCIOPHI OKPYIIIO-MHOIOTpaH-
Hble, pazmepoM (14...22)x(12...18) MKM, € KEJIThIM COACPKUMBIM.

bypas nucmosasn pacasuuna. Bo3dymurens — Puccinia recondita
Rob.: Desm. f. sp. tritici John. (cun. Puccinia triticina Eriks.). ITposiB-
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PucyHok 8.15 — JluHeriHaa unu ctebneBas p>xaBuMHa 3/1aKOB:
a - 8eceHHsisi cmadus Ha bapbapuce; 6 - nonepeyHbili pa3pe3 nucma bapbapuca
(1 - cnepmoeoHuu; 2 - a3yuu); 8 - nemHssi cmadusi Ha cmebne u ypeduHUOCropsbl; 2 -
3UMHSIs1 cmadusi Ha cmebne u menuocropb!

asieTcs 00J1e3Hb B BUJIE OypbIX MEIKUX OKPYIVIBIX HJIM OBAJIBHBIX ITyC-
TYJ1, PacroNIOKEHHBIX Ha MOBEPXHOCTH JincTa (puc. 8.16a). Criopsl Ok-
pyrisie, OypoBarble, OTHOKJIETOUHBIE, HameTpoM 19...20 MKM, ¢ 1mu-
noBaToi 000JI0YKOH, coJepIKalie KUPOBbIE BKIIOYEHHUS B BUJE Ka-
nellb OpaH)KeBOM OKpacKu. DIHUOCTAIANs pa3BUBAETCS HA BACHIIMCT-
Huke — Thalictrum minus u T.fluvum L. (B eBponeiickoii yactu PD)
u nemuHe — Isopyrum thalictroides L. (8 Boctounoi Cubupm).

OTOT BUJI P’KaBUMHBI B eBponeiickoil yactu Poccun yacto pazBu-
BaeTcs 0e3 MPOMEXKYTOUHOTO PACTEHUS-X03iMHA, TIEPE3NMOBEIBAs B
JIETHEH CTaJuM Ha MOCeBaX O3UMBbIX KYJBTYP.

Xoo swvinoanenust 3a0anus. CTYIEHTBI OMUCHIBAIOT BHEITHUN BU]T
MOpaKeHMs MIICHUIIBI TUHEHHON WM cTeOneBOr 1 Oypo# JIMCTOBOM
pxkaBunHbl. OOpaiaroT BHUMaHKUE Ha pa3Mep MyCTyI, KX OKpacky. [o-
TOBST MPENapaThl U paCCMaTPUBAIOT B MUKPOCKOTIE YPEIHMHUO- U Te-
JUOCTIOPHI OYPOI JINCTOBOM ¥ JIMCTOBOW PKaBUMHBI. J[J1s1 3TOTO BHIOU-
paroT HanboJIee XapaKTepHbIE YPEAMHUOITYCTYIIBI C TTIOMOIIBIO TIpeTa-
POBaJIbHOM UIJIbI WM CKaJbIIENs, CJIerka CMOYEHHBIX BOJIOM, CHUMa-
IOT CTIOPOBBIM MaTepuaj v MEePEHOCAT B KaIlIIO BOIBI HAa TIPEIMETHOE
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PucyHok 8.16 — PxaBuMHa 3epHOBbIX KyNbLTYp:

a - bypas nucmosasi; 6 - Xenmasi; 8 - KOpoH4Yamasi; 1 - nopaxeHHbId nucm; 2,3 -
cripopoHoweHue 8036ydumensi (2 - ypeduHuocropsbl; 3 - menuonycmyna); 4 - ayuu
Ha eacurnucHuke; 5 - ayuu Ha KpywuHe crabumesbHol
CTCKIJIO. I[J'I?[ IIPUTOTOBJICHUA Ipeliapara € TCJIUOCIOPaAMH CKaJlbIlC-
JIEM BBIpE3al0T MaJCHbKHE KYCOUYKH IIOPAKEHHOIO JIMCTA MUJIK JTUCTO-
BOT'0 Bjiarajviia, COACpKaluX TECJIUOITYCTYJIbl, IOMEIIAIOT B KaIlJItO
BOJIbl Ha MPEIMETHOE CTEKJIO, Pa3pbIXJIAIOT U pa3mesnbyarot. [Ipena-
paThl pacCMaTPUBAIOT MPH MaJOM U OOJIBIIIOM YBEIMYECHUH MHUKPO-
CKoI1a. [[ena}oT B pa6oqe1”4 TETpaau 3apUCOBKHU U IMMOAINMCHU MO HUMH.

M3y4aroT Npu3Haky MOpakKeHHs MPOMEXKYTOYHOTO X0351Ha CTeO-
JIEBOH PKaBYMHbI NIICHUIBI — JIMCTBEB U ATO1 6ap6apnca, Ha KOTO-
PBIX Pa3BUBAIOTCS CIIEPMAroHUU U SIUH.

CHepMaFOHI/II/I MPOABJIAIOTCA HA BerHeﬁ CTOPOHE JINCTHEB B BUC
MEJIKUX TEMHO-KOPUYHEBBIX Y3€JIKOB, TOUCUHBIX IIATCH, DU — Ha
HIDKHEHN CTOPOHEC JIMCTBEB B BUAC KCIITO-OPAHIKCBLIX ITYCTYJI.
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JIis u3ydeHus SIMOCTaANN JTMHEHHOW MM CTEOJIEBOW pyKaBUH-
HbI MIICHULB], TOPAXKEHHBIE JUCThS WIH MJIOABI MTPOMEKYTOUHOTO
X03siMHa — OapOaprca KJIaayT Ha CTOJIMK OMHOKYJIIPHOTO UJTH OOBIK-
HOBEHHOI'0 MUKPOCKOIA M pacCMaTpUBAIOT UX IPU MaJlOM yBeluye-
HUH, oOpalnas BHUMaHHE HA TO, YTO KaKAasl MyCTyJla COCTOUT W3
MHOKECTBA Y€K — SLMUH, HAMOJHEHHBIX «3E€PHUCTBIM» COIEPIKHU-
MBIM — 3LMOCTIOPAaMH PXKaBYUHBI. J[en1aroT cockob ¢ mycTysbl, roTo-
BAT IIpEMNapar, pacCMaTpuBarOT 3UHUOCIOPHI TPU MAJIOM M OOJIBLIOM
YBEJIMYEHUSIX MUKpockona. B paboueit TeTpaan mpoBOIAT 3aprCOB-
K1, 00CY)KICHHUE, TOJBOAAT UTOTH paOOTHI, 3aMOIHSIOT TabHIry 8.2.

Ta6nuua 8.2 — Ocob6eHHOCTH NOpP AXKEHUSA ML EeH ULbl TIMHEWHO W UnNu ctebne-
BOW 1 6Gypoi NMCTOBOWN pXkaBYMHOMN
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3ananue 8.4. M3yunth KTONApPa3UTOB PACTEHUN HAa IPUMEpPE
MoBUJIMKHY eBporeiickor (Cuscuta europaea).

Mamepuanvt u obopydosanue: 1. repOapHbIF MaTepua MOBHIIHU-
ku eBporneiickol (Cuscuta europaea) Ha JIOLIEpHE, KIEBEPE, MAJIMHE U
Ip.; 2. AMHeNKY; 3. UBETHBIE KapaHaalu; 4. paboyas TeTpab.

Buvinonnenue sadanusi. OMHAM U3 N3BECTHBIX [[BETKOBBIX 0€3XJI0-
POUATBEHBIX PACTEHUI SKTONAPA3UTOB SABJISETCS MOBUIIMKA €BPOIIEH-
ckas (Cuscuta europaea), mapazuTHPYIOIIast HA MHOTHX TPaBsTHUCTBIX
BUJIaX W HEBBICOKUX KycTapHUKax (puc. 8.17).

Teno pacTeHus IpeACTaBICHO TOHKUMH JKEITOBATBIMHU CTEOISIMH,
HalOMMHAIOIIMMU HUTH, KOTOpbIe 0OBUBAIOTCS BOKPYT cTebeil pac-
TEHUSI-XO35IMHA, HEPEJIKO MEePErIeTasich Apyr ¢ ApyroM. BHeapeHue B
TKaHH X0351MHA MPOUCXOJUT C MOMOLIBIO TaycTOpHid. JIUCThs y MOBH-
JIMK MOJIHOCTBIO OTCYTCTBYIOT, a MOCJI€ NPUKPEIUIEHHUS K XO35IMHY OT-
MHUpaeT U ¢1abo pa3BUTHI KOPEHb, MOATOMY CTEOIM MOBUIUKU HE
MMEIOT CBSI3U € OYBOM. B cepennne neTa Ha HUX MOSIBISIFOTCS 1L1apo-
BUJIHBIC KITyOOUKH MEJKHX OJIETHO-PO30BBIX IIBETKOB.

CTyneHThl paccMaTpuBalOT repOapHbId MaTepuas MOBUIUKU €B-
PONENCKOM, KaK dKTOMapa3nuTa, Ha JIIOLEpHE, KIeBepe, MaInHe. M3Me-

391



PucyHok 8.17 — lNoBunuka eBponenckas:
1 — Ha rouepHe, 2 — Ha Kriesepe.

psroT TonmMHy crebneil. OnuceiBatoT GopMy mapasuTu3Ma, BEINYH-
HY LIBETKOB U ceMsH. Pe3ynbraThl oTpaxkaroT B paboueit TeTpaiu.

KoHTpoJibHBIE BOIPOCHI

1. Uro noHnMaeTcsi moJ| OINpe/ieJIeHUEM >KUBbIE OPraHu3Mbl Kak
cpena Ku3Hu?

2. KakoBbl MmyTH BO3ZHUKHOBEHUS Mapa3zuTu3ma’

3. B uem ominuus sHA0NAPA3UTOB OT SKTONAPA3UTOB?

4. Yem oTMYaeTCsl CTALMOHAPHBIN MAapa3UTH3M OT BPEMEHHOTO?

5. Cpenu Kakux OpraHu3MOB OOJIBILIE BCErO BCTPEYAETCS Apa3UTOB?

6. B uem 3akirouaeTcst MHOr00Opasue v CII0OKHOCTh )KU3HEHHBIX [TUK-
JIOB Mapa3uToB?

7. Yto Takoe siBIEHUE CBEpXIapa3uTHU3Ma WM TUIeprnapasuTuiMa?

8. KakoBa peakiiysi >)kUBOTHBIX M PACTUTETbHBIX OPraHM3MOB Ha BTOP-
JKeHue rnapaszura?
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9. BUOTHYECKUE ®PAKTOPHBI

B ornnume ot abnotryeckux pakTopoB, OXBATHIBAIOIIUX BCEBO3-
MOYKHBIE JISHCTBHUSI HEXXUBOUH MTPUPOJBI, Ouomuueckue hpakmopor —
MO COBOKYNHOCTb GIUAHUTL HCUZHEOESMENbHOCIU OOHUX OP2AHUIMOG
Ha opyeue.

Cpenu HUX OOBIYHO BBLIEIISIIOT:

1. BriusiHue >KUBOTHBIX OPraHU3MOB (300T€HHBIE (DAaKTOPHI).

2. BausiHME pacTUTENILHBIX OPraHu3MOB ((UTOTeHHBIE (PAKTOPBI).

3. Biiusinue yenoBeka (aHTpororeHHbIe (haktopsl). JleiicTBre Ono-
THYECKHX (PAKTOPOB MOXKET PACCMATPUBATHCS KaK IEWCTBHE MX Ha Cpe-
1y, Ha OTJeNbHBIE OPraHNU3Mbl, HACEJSAIOLIUE 3Ty CPEY, WK IeHCTBHE
3THX (HaKTOPOB Ha Lenble coodmecTsa. [leiicTBre OnoTnueckux Gax-
TOPOB Ha cooO11ecTBa OyayT pacCCMOTPEHBI B pa3jiesiaX dKOJIOrUU Mo-
MYJSAN 1 COOOIIECTB. 3/1€Ch e MBI COCPEIOTOYNM BHUMaHHE B O0JTb-
nield CTerneHW Ha JeWCTBUM OMOTHUYECKUX (PaKTOPOB Ha OT/AEIbHBIC
0Cc0o0H, OPTaHN3MBI;, Ha CpeIly, HACEIEHHYIO STUMH OpraHH3MaMH.

DKOJOrMUECKUe UCCIIeIOBAaHHS O AEUCTBUM OMOTHYECKHX (pakTo-
POB Ha OpPraHU3MBbI IEPBOHAYAIEHO HOCHIIN MIPUKIIATHON XapakTep —
B IETsIX OOpBOBI C BPEOUTENSIMH, MApa3UTaMH, B BBISIBICHUU THIIN
KUBOTHBIX, XUIIHUYECTBA. B HacTosee BpeMsi U3ydyeHue IercTBUs
OMoTHUYECKUX (PaKTOPOB HA OPTaHU3MBI HJET HIMPOKUM IIAHOM H ITPO-
BOJUTCS KakK B J1aOOPaTOPHBIX, TaK U B MIPUPOAHBIX yCIOBHUSX.

9.1. T'oMoTHNINUECKHE U reTEPpOTUINMNYECCKHUEC PCAKIIUHN

Knementc u Hlendopa (1939) B3anmonelcTBUSAM MEXKy pa3ind-
HBIMHU OpraHU3MaMH, HACEJSIIOIIMMHU JaHHYIO Cpey, AaJld Ha3BaHUE
Koaxkyui. Koakuuy noapasienuian Ha J1Ba THIa:

Tomomunuueckue peakyuu, WA B3aUMOJIEHCTBUS MEXK1y 0COOs-
MU OJIHOTO M TOTO € BUJa. Peakiuu 3Toro Tvna Bechbma pasHooopas-
Hbl. OCHOBHBIE U3 HUX — TPYNIIOBOM U MacCOBBIi 3P (PEKThI, BHYTpH-
BUJIOBasi KOHKYPEHLHUS.

Temepomunuueckue peaxyuu, TO €CTh B3AUMOOTHOLIEHUSI MEKIY
0CO0SIMHU pa3HBIX BUIOB. BiHsiHUE, KOTOPOE OKA3bIBAIOT APYT HA APY-
ra JiBa BUJa, )KUBYIIME BMECTE, MOXKET ObITh HEHTpabHBIM, Onaro-
MPUATHBIM WK HeOmaronpusTHeIM. OTCIONA THITHI B3AUMOOTHOIICHUN
MOTYT OBITh CIEIYIOIUMH.

Heiimpanusm — 00a Buia HE3aBUCUMBI M HE OKa3bIBAIOT JPYT HA
Jpyra HUKaKoOro BIIMSTHMSL.
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Konxypenyus — xaxp1ii 13 BUJOB OKa3bIBAET HA APYTOM HeOIaror-
pusiTHOE eficTBHE. BUIbl KOHKYPHPYIOT B TOMCKAX MUILH, YKPBITUHA, MECT
KiTaaky vl v T. . O6a Bria Ha3bIBAIOT KOHKYPUPYIOIIAMH.

Mymyanuzm — cuMONOTHYECKHE B3aMMOOTHOILEHHsI, Koraa o0a
COKUTEJIbCTBYIOIIMX BUJIA U3BIIEKAIOT B3aUMHYIO I10JIb3Y.

Compyonuuecmseo — o0a Buaa 00pasyroT coodmiecTBo. OHO He
ABJsIeTCs 0053aTEIBHBIM, TaK KaK KaXKIbIH BHJI MOXKET CYIIECTBOBAThH
OTAEIBbHO, U30JIMPOBAHHO, HO H3Hb B COOOLIECTBE UM 0OOUM IpH-
HOCHT TOJIB3Y.

Kommencanusm — B3auMOOTHOIICHHSI BUJIOB, ITPU KOTOPBIX OJTUH
U3 MapTHEPOB MOJIyYaeT MOJIb3y, He HaHOCA yIiepO apyromy.

Amencanuzm — TUAT MEXBHUIOBBIX B3aHMOOTHOILIEHUH, TPU KOTO-
POM B COBMECTHOM cpelie OOMTaHus OJJMH BHJl MOAABISET CYILECTBO-
BaHME JIPYTOr0 BH/A, HE MCIIBITHIBASI POTHBOACHCTBHS.

Iapasumusm — 310 GopMa B3aMMOOTHOIIEHUN MEXTY BHIIAMHU,
NpY KOTOPOH OpPraHU3Mbl OJHOTO BHJA (Mapa3uTa, MOTPEeOUTENs) KH-
BYT 3a CYET MUTATENIbHBIX BELIECTB WIM TKaHEW OpraHu3Ma Jpyroro
BU/a (XO35MHA) B TEUEHUE OIPEICICHHOTO BPEMEHH.

Xuwnuuecmeo — TaKkoOM TUIT B3aMMOOTHOIIEHHUH, TP KOTOPOM
NpEICTABUTENH OIHOTO BU/IA MOEAAIOT (YHHUYTOXKAIOT) MPECTaBUTENEH
JPYyroro, T. €. OpraH|3Mbl OTHOTO BHJA CITy’KaT MULLIEH IS APYToro.

OcHoBHbIE TUTIBI KOAKIIMK MPUBEIEHBI B TadmuIe 9.1.

Cpenu B3aMMOTIONE3HBIX B3aMMOCBSI3eH (+, +) BUAOB (OIS )
MOMHMO MYTyaJIu3Ma BbIIEIISIOT CUMOHO3 M IIPOTOKooMeparuio (puc. 9.33).

Ta6bnuua 9.1 — Tunbl KoOaKUMA, CYLLLECTBYIOLLIMX MEXAY pa3HbIMA BUAAMU
(no P. faxo, 1975)

Buabl, xvBywme |Bugbl, xusylime

Tunbl KoaKU it COBMECTHO pasgensHo
sua A | suanb | Bua A | BUA B
Hentpanunam 0 0 0 0
KoHKkypeHuus - - 0 0
MyTyanunam + + - -
CoTpyaH14ecTBO + + 0 0
KommeHcanuam (A — koMmeHcan b) + 0 0
AmeHcanmam (A — ameHcan b) 0 0 0
Mapaantusm (A — napasut, b — xo3sauH) + - - 0
XuwHmyecTBo (A — xmwHnK, b — xeptBa) + - - 0

lMpumeyvaHue: (0) — 83aUMOOMHOWEHUST MEXOY sudaMu He CKasbl8aromcsl Ha UX
pazsumuu; (+) — passumue suda 0eslaemcsi 803MOXHbIM Unu obnea4yaemcs; (-) —
paszsumue 8uda 3ampydHsiemcs unu 0enaemcsi He803MOXHbIM.
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Cumbuo3 — HepasIeTuMble B3aMMOTIOJIE3HbIE CBS3U JIByX BHIIOB,
Mperoaraplme 0043areibHOe TECHOE COKUTENBCTBO OPraHU3MOB,
MHOT/IA JIAXKe C 3JIEMEHTaMH Mapa3uTHU3Ma.

IIpomoxoonepayuss — TMPOCTON TUIT CUMOMOTHUYECKUX CBSI3EH.
[Tpu sTO# (hopMe COBMECTHOE CYIIECTBOBAHME BBITOIHO LIS 000MX
BUJIOB, HO HE 00513aTeNbHO ISl HUX, T. €. HE SBJSETCS HEMPEMEHHBIM
YCIIOBUEM BBDKHMBAHUS BUAOB (MOIMYJISIINAN).

[Tpr kOMMeEHcanM3Me Kak MOJE3HO-HEUTPaIbHBIX B3aMMOCBS3AX
(+, 0) BBLAENAIOT HAaXJIEOHMYECTBO, COTPANIE3HUYECTBO, KBAPTHPAHT-
CTBO.

Haxnebnuyecmseo — notpebaeHne 0CTaTKOB MUIIHM XO35IMHA, Ha-
MpUMEpP B3aUMOOTHOIICHHUS aKyJl ¢ phIOaMU-TIPHITATIAIAMH.

Compane3znuuecmeo — noTpeOIeHUE Pa3HbIX BELIECTB MM Yac-
T€W UX OJHOIO M TOro e pecypca. Hanpumep, B3aMMOOTHOIIEHUS
MEX]ly Pa3IMuHbIMU BU/IaMU ITOYBEHHBIX OaKTepHii-canpoduToB, me-
pepabaThIBaIOIIKX Pa3HbIE OPraHMYECKHE BEIIECTBA U3 MEPETHUBIITNX
PacTUTENIbHBIX OCTATKOB, M BHICIIUMH PACTEHUSMHU, KOTOpBIE OTPEO-
JSIFOT 00pa30BaBIIUECS TIPU ATOM MHUHEPAJIbHBIE COJH.

Keapmupanmcmeo — MCnoNb30BaHUE OJHUMH BUAAMU JPYTUX
(MX Ten WM UX KUJIHI) B Ka4eCTBE YOeXKHUIIa UITH JKUIIUIIA.

9.2. 30oreHHble PAKTOPbI

JKuBble OpraHu3Mbl KUBYT B OKPYKEHHU MHOXKECTBA IPYTHX,
BCTYNAIOT C HUIMHU B Pa3HOOOpa3HbIe OTHOIICHHS KaK C OTPUIATENb-
HBIMH, TaK ¥ MOJOXKUTEIbHBIMU JJIs1 €05l MOCIIEACTBUSIMH, a B KOHEU-
HOM UTOT€ HE MOTYT CYIIECTBOBaTh 0€3 3TOT0 KHBOTO OKPYKECHUSI.
CBs3b C IPYyrUMH OpraHU3MaMHy - HEOOXOAMMOE yCIOBUE NMUTAHUS U
Ppa3MHOKEHHsI, BOBMOKHOCTb 3aILUThI, CMSATYEHHS HEOIaronpusTHBIX
YCIIOBUH CpeJibl, a ¢ IPyroi CTOPOHBI — ONACHOCTH yIepOa v Hepes-
KO HETIOCPEJICTBEHHAsI yIp0o3a CyLeCTBOBaHMIO MHAMBUAYYMa. Hernoc-
PEICTBEHHOE )KMBOE OKPY)KEHHE OpPTaHW3Ma COCTaBISIET €0 OuUomiu-
yeckyio cpedy. Kaxaplit BUJ] CIOCOOEH CyIECTBOBAThH TOJIBKO B TAKOM
OMOTUYECKOM OKPYKEHUH, TJIE CBSI3U C IPYTHMMHU OpraHu3MaMu odec-
MEYMBAIOT HOPMaJIbHBIE YCIOBHS JUTsl MX *KU3HU. OTCIO[A CIIEAYET, YTO
MHOTOOOpPa3HbIE KHUBBIE OPTAaHU3MbI BCTPEYAIOTCS HA HAIICH TIaHeTe
HE B JII0OOM COYETaHUM, a 00pa3yloT ONpeeeHHbIE COOOIIECTBA, B
KOTOPBIE BXOJSAT BU/IBI, TPUCIIOCOOIEHHBIE K COBMECTHOMY OOUTAHUIO.

B3aumoneiicTBust Mexxay 0coOSMU OAHOTO M TOTO K€ BUJA, TaK
Ha3bIBa€MbIe TOMOTUITMYECKUE PEAKIIMU, KaK ObUIO OTMEUEHO paHee,
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MPOSIBIISIIOTCS] B TPYIIIIOBOM M MacCOBOM 3 PeKTax, BHyTPUBHIOBOM
KOHKYPEHILIUH.

TepmunHOM epynnosotl a¢hgpexm Grasse, Chauvin (1944) o6o3Ha-
YUJIM U3MEHEHUS, CBS3aHHbIE C O0BETMHEHHEM KUBOTHBIX B TPYIIIBI
o 1Be uim Oosnee ocobeid. B HacTosiiee Bpemst CyIiecTBOBaHUE IPyTI-
noBoro 3¢exTa N3BECTHO BO MHOTHX OTPs/IaX HACEKOMBIX U Y TIO-
3BOHOYHBIX. BaHbIM ciiecTBUEM 3TOro 3ddekra sBiseTcs 3HaYH-
TEIbHOE YCKOPEHHE POCTa.

['pynmoBoit 3¢ dexT nposBisieTcs y MHOTHX BUIOB, KOTOPBIE MO-
T'YT HOPMaJIbHO Pa3MHOKAThCS M BBDKHBATH TOJBKO B TOM CITy4ae, €CIn
NPEJICTABIICHBI JOCTATOYHO KPYIHBIMHE MOMyIsiusiMu. Harpumep, st
BBDKUBaHUS a)pPUKAHCKUX CIIOHOB CTAMIO IOJDKHO COCTOSITh HE MEHEe
4yeM u3 25 ocobei, a cTazo CeBEpHOTO OJIEHs JI0JKHO HACUUTHIBATh HE
menee 300—400 ronos. «I[IpuHIKMTT MUHUMAJIEHOTO pa3Mepa MomyJis-
1 OOBSICHSET, TIOYeMY HEJIb3sl CIIACTH BUIbI, KOTOPBIE CTAIH CITHII-
KoM penkumu. M3BectHO, uTo momynsimus 6enoro xypasis B Cesep-
HOM AMepuKe HECMOTPS Ha BCE YCHIIHS, KOTOPBIE MPeIIPHHAMATICE
B TEYCHHE MHOTHX JIET, HACUMTHIBAET B HACTOsAIIEE BpeMs He Oolee
30-50 ocoGei.

[Tpu coBMeCTHOM KU3HM 00JIETHAIOTCSI MOUCKU THINK, 60pboa ¢
Bparamu. [ pynmoBoii 3¢ ekt 6osiee 0TIETIIMBO MPOSBISETCS P Ha-
JMYHHU Y )KUBOTHBIX hazHocmu, T. €. CYIIECTBOBAaHHUE BUJIA OJJHOBpE-
MEHHO B JIBYX (pazax: OMMHOUHBIX 0CO0eH 1 0c00el, 00beIMHEHHBIX B
craga. Tak, KlaccCH4eCKUM MpUMEPOM (Ha3HOCTHU SIBISIETCS capaHya.
Hanwuue ¢a3 ycTaHOBIEHO Y Pa3IMYHBIX BUJOB 0a00UeK, )KYKOB, TICH,
TapakaHa-Tpycaka, CBEpYKOB, CEHOEIOB U Jip. Bo Bcex cimydvasx Ha-
OMIONAOTCsl 3HAYUTEIbHBIE U3MEHEHUS B TIOJJOBUTOCTH, CKOPOCTH
pa3BHUTHS, @ HEPEIKO U B MOP(OIOrHIecKux 1 (prU3n0I0rniecKux 0co-
OEHHOCTSX KUBOTHBIX.

Maccosbiii 2¢pghexm. ITOT TEpMUH, TIpeATIoKeHHBIN [ pacce, 000-
3HadaeT 3(p(eKT, BbI3BAaHHBIN MepeHaceneHueM cpenbl. Mexay rpyr-
MOBBIM U MAaCCOBBIM 3(eKTaMH CYIIECTBYIOT B OOJIBIIMHCTBE CITyda-
€B Mepexo/ibl, HO, KaK MPaBUIIO, MacCcoBBIN 3((eKT BIeyeT 3a coboit
BpEIHBIE IS KUBOTHBIX MOCIEICTBHS, B TO BPeMs KaK TPYIOBOM
3 dexT Ha HUX BO3AEUCTBYeET OnaronpusaTHo. OAKMH U3 PUMEPOB Mac-
coBoro 3¢ deKkra JarT HCcieIoBaHus, poBeacHHbIe Mak JlaraHoM 1
Hannom (Balachowsky, 1963) na am6apHom nonronocuke Sitophilus
(Calanda) oryzae. Y 3Toro BHJa YMCIIO SUI, OTKJIAJIbIBACMBIX €IKEJI-
HEBHO, JOCTHraeT MaKCUMyMa, KOT/la OTHOILIEHHE Ynciia 0cobeit (Cym-
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Ma CaMIIOB ¥ CaMOK) K YHCITy 3epeH cTaHoBHTCs paBHBIM 1/200. Paz-
Mep KJIaJJKH YMEHBILAETCs, €CJIM Ha CAMKY ITPUXOMTCS MEHbBILIEE YHCIIO0
3epeH. DTo SBICHHUE MPEXkK/IEe BCErO CBSI3aHO C «HACHIIICHUEM) 3€PEH,
TaK KaK CaMKM HE pellaloTcs OTKIaJbIBaTh silla B 3€pHA, 3aHAThIE
YK€ IPYyTUMH SHIIAMU WM JIMYMHKaMu. OHO CBSI3aHO M C MACCOBBIM
3¢ PEeKTOM, MOCKOJIBKY HACEKOMbIE MELIAOT IPYr APYTY, 4TO U TOP-
MO3UT KJIaaKy. [logo0HbIe sIBICHUS, BHI3BAHHBIE MAaCcCOBBIM 3(PQeK-
TOM, Ha3bIBAIOT CAMOOCPAHUYEHUEM.

Buympusuoosas xonxypenyus. Ilpu BHYTPUBHIOBON KOHKYpEH-
UM MEXKITy 0COOSIMU COXPAHSIOTCS B3aMMOOTHOIIICHUS, TPU KOTOPBIX
OHH B COCTOSIHUH Pa3MHOXKAThCS M 00€CreunBaTh repeaady CBOMCTBEH-
HBIX UM HACIIEICTBEHHBIX CBOMCTB.

BHyTpuBH10Bast KOHKYPEHLMS POSBISETCS B TEPPUTOPHATILHOM
MOBENIEHUH, KOTJa, HAIPUMEp, )KUBOTHOE 3aIUIIAET MECTO CBOETO
THE3/10BbsI MJIM U3BECTHYIO IUIOLIA b B €ro OKpyre. Tak, B nepuoa pas-
MHOXEHHUS TITUI] CaMel] OXPaHsET ONpeAeNCHHYI0 TePPUTOPHUIO, Ha
KOTOPYIO0 KpOME CBOEH CaMKU HE JAOMYCKAeT HU OTHOW 0COOHM CBOEro
Bua. Takyro ke KapTHHY MOKHO HaOIomaTh W'y MHOTHX pPbIO (Ha-
puMep, KOJOLIKK), puc. 9.1.

[IposiBneHneM BHY TPUBHI0BOM KOHKYPEHIIH SIBISIETCS CYIIIECTBO-
BaHHUE Y KUBOTHBIX COLIMAJIBLHON UEPApXHUH, KOTOpask XapaKTepHU3yeT-
Csl TIOSIBJIGHUEM B MOMYJISLUHN JTOMUHUPYIOIUX U MOJYMHEHHBIX 0CO-
Oeii. HanpumMep, y Maiickoro >kyka JUYHMHKH TPEXJIETHETO BO3pacTa
MONABISIFOT TMYMHOK ONMTHO- M NMBVXJIETHErO BO3DACTa. ITO SBISETCS

PucyHok 9.1 — CameL, KOnOLWKN 3aliuLiaeT CBOK rHe3[0BYH Teppu-
Toputo oT gpyroro camua (no H.M. YepHoBon u gp., 1999)
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NPUYHHON TOTO, YTO BBUIET B3POCIBIX )KYKOB HAOIFOMAETCSl TOIHKO
pa3 B TpH rojia, Torja KaK y Jpyrux HACEKOMBIX (Hampumep, MOoCeB-
HBIX IIETKYHOB Agriotes) MpoI0KUTETbHOCTh TMYMHOYHOW CTaIuN
TaK)Ke COCTABISIET TPH rOJa, a BBIXOJ MMaro MPOUCXOIUT €KETOHO
U3-32 OTCYTCTBUSI KOHKYPEHIIMH MEXIY JTHIMHKAMHU.

JKecTkue npaku u3BeCTHHI y OJieHeH B 00ph0e 3a caMKy (puc. 9.2).

PucyHok 9.2 — [lepywmecs oneHu

Mesxay 6oiiiaMu paBHOM CHITBI IPOUCXOISAT HEPEIKO BEChMa JIJTH-
TeJbHBIE OOU, KOHYAIOIIMECs] THOENbI0 OTHOTO WK Jlake 000uX 0oii-
1IOB, O€3HA/ICIKHO CICTUBIINXCS POTAMH.

KoHkypeHIust MeXIy 0coOsSMH OJHOTO BHJIa M3-3a TIHIIH 10 Mepe
YBEJIMYEHUS MJIOTHOCTH TMOMYJSLUU CTAaHOBUTCS Oojee ocTpoil. B
HEKOTOPBIX CITy4asx BHYTPUBHI0BAsE KOHKYPEHITUS MOXKET MPHUBOANTH
K TuddepeHanum BUIa, K pacnajeHuIo ero Ha HECKOJIbKO MOMyJis-
[WH, 3aHUMAIOIINX pa3Hble TEPPUTOPUN. Tak, y CaBaHHON OBCAHKH
(Passerculus sandwichensis) ouH 3K0IOTHYECKUI MTOJIBU/] pa3Meliia-
€TCsl Ha CyXHX XOJIMaXx, IPyroi — Ha MPUOPE)HBIX conmoHuakax. Kon-
KypPEHLMS HEPEIKO SABISETCS NPUUYMHON MEpeceIeHns: YacTu MOMmyIis-
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UK 0coOel M3 oAHOro reorpaduueckoro paioHa B JIPyro. ITUM
OOBSICHAIOT TIEPENeThl Pa3IMUHbIX 3€PHOSTHBIX NTHI, TaK Ha3bIBae-
MBIX Y3KHX CTEHO(AroB Tailrm — KeIpOBOK, CBUPHUCTEIIEH, COBepIIa-
IOIIMX HaeThl B 3anaHyio EBpomy, korjja He XBaTaeT MUILH B paiio-
HaX UX OOBIYHOTO PACHPOCTPAHEHHUSI.

B3anMooTHOIIEHUST MEXK Ty 0COOSMH pa3HBIX BUIOB, T TETEPO-
THUIUYECKUE PEAKIIUH, TIPOSIBIISIIOTCS B BUJIE HEUTPAIH3Ma, MEXKBUI0-
BOM KOHKYpEHIIMH, MYTyajn3Ma, COTPYIHHUECTBA, KOMMEHCAIN3MA,
napasuTu3Ma ¥ XUIIHHYECTBA.

IIpu netimpanuzme 0coOHM HE CBSI3aHBI APYT C APYTOM HETIOCPEI-
CTBEHHO M COXXHTEJIBCTBO MUX HA OIHOW TEPPUTOPHUH HE BIICUET ISl
HUX KaK TOJIOKUTENBHBIX, TAK U OTPHUIIATENILHBIX MOCIEICTBUH, HO
3aBUCHT OT COCTOSIHHSI COOOIIECTBA B 11EJIOM. Tak, J0cH U Oenku, 00u-
TaIOIIME B OJHOM JIECY, MPAKTHYECKN HE KOHTAKTUPYIOT APYT C Apy-
roM. OTHOIIEHUs TUIIA HEHUTpaIM3Ma Pa3BUTHI B HACHIIICHHBIX BHIa-
MU COOOIIECTBAX.

Mesiceu00601i KoHKypenyuell Ha3bIBAIOT AKTUBHBINM MOWCK JIBYMSI I
HECKOJIbKUMH BUIAMH OJHUX M T€X K€ MUIIEBBIX PECYPCOB CPEAbI 00H-
TaHus. KOHKypeHTHbIE B3aUMOOTHOIIICHHS, KaK TPaBHUJIO, BOSHUKAIOT
MEX/Iy BHUAAMH CO CXOJHBIMH JKOJIOTMYECKUMH TpeOoBaHusMH. [Ipu
COBMECTHOM OOWTAHWU KK/l W3 HUX HAXOAWUTCS B HEBBITOHOM I10-
JIOKEHHHU B CBSI3H C TE€M, YTO MPUCYTCTBHE JIPYrOro BU/A YMEHbBIIAET
BO3MOKHOCTH B OBJIaJICHHH MUIIEBBIMH PECYpCaMu, YOSKUILIAMU U JIPY-
THMH CPEJICTBAMH K CYIIIECTBOBAHUIO, UMEIOIIIUMHUCS B MECTOOOUTAHHH.
KonkypeHius oTHOCHTCS K (popMe SKOIOTHYECKUX OTHOIICHUH, OTPH-
LaTeJIbHO CKa3bIBAIOIICHCS HAa B3aUMOJICHCTBYIOIIMX MapTHEpaXx.

KoHKypeHTHbIE B3aUMOOTHOLIEHHUS] MOT'YT ObITh CAMBIMH Pa3JINYHbI-
MH — OT NpsAMOM (pu3ndeckoit GOpHObI 10 MUPHOTO COBMECTHOTO CyIIIe-
crBoBaHus. M BMecTe ¢ TeM, eciv JIBa BU/ia C OIMHAKOBBIMU YKOJIOTUYEC-
KHUMH ITOTPEOHOCTSIMU OKa3bIBAIOTCS B OTHOM COOOIIIECTBE, TO 00513aTeNb-
HO OJIMH KOHKYPEHT BBITECHSIET APYToro. IT0 OJHO U3 OOIIMX IKOIOTH-
YeCKHUX MPaBUIL, TIOJTYYMBIIIEE HA3BaHHE «3aKOHAa KOHKYPEHTHOTO UCKITIO-
yenusi», chopmynuposano I. @. T'ayze (1910-1986) Ha ocHOBaHMU pe-
3yJIBTaTOB OIIBITOB TIO CONEPIKAHMIO JBYX BHIIOB MH(Y30pHI CO CXOIHBIM
XapaKTepoM MUTAHUsI B OTHOM POOMpPKE (UTO, ECTECTBEHHO, MPE/IoIa-
raeT OrpaHUYEHHOCTh MUIIEBBIX pecypcoB) (puc. 9.34).

Kaxk oka3zanoch, uepe3 HeKOTOpOe BPeMsi B AKHMBBIX OCTAIOTCS OCO-
OU TOJBKO OJIHOTO BWJIA, BBDKHUBIIHME B OOphOE 3a TMUIILY, TaK KaK ero
MOMYJISALKS OBICTPEE pociaa U Pa3MHOXKAIACh.
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[ToGenurenem B KOHKYPEHTHOM
00prOe OKa3bIBAETCSl TOT BUJI, KO-
TOPBIA B TAaHHOM JKOJOTHUYECKON
00CTaHOBKE MMEET XOTs Obl He-
0oJIbIIME MPEUMYIIECTBA Mepe]
JpyTuM, a ciae0BaTeabHo, U 00JIb-
HIYIO TPUCTIOCOOIEHHOCTD K YCII0-
BUSIM OKpY’KaroIlel cpepl.

Konkypenuust siisieTcst oqHOM
U3 IPUYHH TOTO, YTO JIBa BU/A, CJia-
00 paznuyaromuxcs crneundukoit
MUTaHWs, IOBEIEHUsI, 00pasa Ku3-
HU U T. 1., PEAKO COKUTEIBCTBYIOT
B OJJHOM COOOIIecTBe. 3/1ech KOH-
KypEHILIMs HOCUT XapaKTep NpsMoii
Bpaxabl. CaMasi )KecTOoKask KOHKY-
pEeHLMs ¢ HENMpPEeIBUACHHBIMU T10-
CJIIE€ACTBUSIMU BO3HHUKAET, €CIIN Ye- I ®. rayse
JIOBEK BBOJIUT B COOOLIECTBA BUIbI
JKUBOTHBIX 0€3 ydeTa y»e CIOKHBIIUXCS OTHOLICHUH.

Yarie jxe KOHKYPEHLHsI POSBISIETCS KOCBEHHO, HOCUT HE3HAYM-
TEJIbHBIA XapakTep, TaK Kak pa3iMyHble BUbI HEOJAWHAKOBO BOCIIPH-
HUMAIOT OJTHU | T€ ke (akTopbl cpesl. UeM pasHooOpa3Hee BO3MOXK-
HOCTU OPraHU3MOB, TEM MEHEE HaNpPsHKEHHOU Oy/eT KOHKYPEHLIHUS.

Xuwnuuecmeo u napazumusm. XAITHAKOM Ha3bIBAIOT CBOOOTHO
JKUBYLIUH OPraHu3M, MUTAIOLIUICS APYTUMHU KUBOTHBIMU OpPraHu3-
MaMU WU PaCTUTENbHOW mumen. [lapasum He BenetT cBOOOIHOMN
KU3HHU, U XOT4 OBl Ha OHOM CTaMM CBOEr0 pa3BUTHS OH CBS3aH C
MOBEPXHOCTHIO (IKTOMAPA3UT) WIIM C BHYTPEHHUMH OpraHaMu (dH-
JI0TIapa3uT) APYroro OpraHmu3Ma, sIBJISIOIIErocs ero X03sMHOM.

XUIIHUK, KaK MPaBUI0, BHAYAJIE JIOBUT )KEPTBY, YOMBAET €€, a 3a-
TeM noenaet. [lyig 3Toro y Hero UMeEITCs CrielMalbHbIe TPUCTIOCO0-
nenus (puc. 9.3).

Cpenu XMITHBIX PbIO, OOMTAFOIINX B BOAaX MUPOBOTO OKeaHa, €CTh
COBEpUICHHO YMBUTEIbHbIE CO3/IaHHS — PHIObI YAWIBLUIMKU (puc. 9.3,
9.4). BHeniHel 0COOEHHOCTBIO CAMOK 3THUX PBIO SBISETCS OPUTHHAIIb-
HBI NEpPBBIA Jy4Y CIHMHHOTO IUlaBHUKA. OH pacoyiokKeH Ha ToJIOBE.
Jlyd MOxeT OBITh KOPOTKHAM WJIM HEOOBIYaHO YUIMHEHHBIM, HAIIPH-
Mep, Y IITyOOKOBOJHOIO T'MIaHTaKcKHca Jyd B 4 pa3a MpeBbIIIAET JUIH-
HY caMOi pbIOBI. YIouKa TMOABMKHAS, UMEET «HAXHBKY» Ha KOHIIE,

400



TI03BOJISAIONIAS JIOBUTH HA HEE B TEMHOTE, Ha OTPOMHBIX TiryonHax (1,5
— 2 TBIC. METPOB).

Hebonpimoe B3ayTHE Ha KOHIIE JTy4a-yI0YKH MOKPHITO MPO3pad-
HOW KOXKHLIEH, BHYTPU KOTOPOTO PacrojOkKeHa jKeje3a, BbIAEISAIo-

PucyHok 9.3 — lNMpucnoco6rneHuns K XULHUYecTBY (MOMMKa U yaepka-

Hue xepTBbl, no E. A. KpukcyHoBy n ap., 1995):
1 — ocbMuHO2; 2 — Yermocmb aKyrbl; 3 — yoas; 4 — nee; 5 — bpbi32yH; 6 — nayk-
Kpecmosuk; 7 — yournbuuKk

mias cnusb. B cam3u oOuTaT cBetsimuecs: B TeMHOTe Oaktepun. C
MOMOIIBI0 YePBEOOPA3HBIX JABUKCHUH JTyda-yJA0uKHA TOJMAHUB Ka-
KyI0-HHOY/b pHIOCHIKY MOOIMKE K CBOEMY PTY, YIMIBIIUK MOJTHHE-
HOCHO PacKpbIBaeT OIPOMHYIO 3y0acTyl0 MacTh U 3arjiaThIBaeT J0-
obray (puc. 9.4).

A.N. CaBunos, JaBIIMH NPEBOCXOJHbIE OMUCAHUS TIEHCTOHA
Tuxoro okeaHa, ykaspIBaeT, 4TO HeOOJbIINE (hU3aTUN MOTYT 3aXBa-
THIBAaTh U TIEpPEBAPHUBATH MATBKOB PHIO, MPEBOCXOMSAIINX X M0 pa3Me-
pam B 2-3 pa3a (puc. 9.5).
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PucyHok 9.4 — 'my6okoBoAHble PbIObI-yAUNbLUVKA

Korna cras ¢uzanmii, kak GroTuiIns CHaWIEpoB, HIAET IMOJ] BET-
POM, TO OHa MPOMU3BOJUT HACTOAIIEE OIYCTOLIEHUE B TOBEPXHOCTHBIX
CJIOSIX OKEaHa.

VY KepTB TaKKe UCTOPUIECKH BBIPAOOTAIINCH 3aUTHBIE CBOMCTBA B
BHJIC aHATOMO-MOP(OTOTHYECKUX, (PU3UOIOTHUESCKHIX, OMOXUMHUECKIX
ocobenHocrei. Hanpumep, BBIPOCTHI Tea, MINMbI, KOJIFOYKH, MAHIUPH,
3aIlIMTHAs OKPAcKa, STIOBUTHIE JKeJIe3bl, CIOCOOHOCTh OBICTPO MPSATATH-
Cs1, 3aPBIBAaThCS B PHIXJIBIN TPYHT, CTPOUTH HEAOCTYITHBIE XUIITHUKaM yoOe-
JKUIIA, TPUOETaTh K CHTHAJIM3AlUK 00 OomacHOCTH. BeencTBre Takux
000FOTHBIX MTPUCHIOCOOIEHHH (POPMHUPYIOTCS OTPe/IeICHHBIE TPYTIITHPOB-
KU OPraHW3MOB B BHJE CIEIMATM3UPOBAHHBIX XUIIHUKOB U CIIELMAIIH-
3MPOBAHHBIX epTB. Tak, ocHOBHOM muineit peick (Felix lynx) ciyxar
3ai1pl, a BoJIk (Canis lupus) — TUMAYHBIA MHOTOSITHBINA XUIITHUK.

BONBIMHCTBO TUIOTOSTHBIX KUBOTHBIX, KaK OBLIIO OTMEYEHO, B
COCTOSTHUM YOHTB U Cpa3y JKe CheCTh CBOIO JKEPTBY, TaK KaK IMPEBOC-
XOJISIT ee pazMepamMu U cuiioid. [TapaznuTsl e BIOpa I HECKOIBKO ApyY-
oMl MyTh: OHU MOJTYYAIOT OT XO35MHA BCE HEOOXOANMOE M TEM CaMbIM
MOAPBIBAIOT €0 3/I0POBBE, OT KOTOPOTO 3aBUCHUT UX COOCTBEHHOE O1a-
TOTIONTyYHe.
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PucyHok 9.5 — ®dusanuun, noxuparowme ManbLKoB pbIo
(no A.U. CaBunosy):
a — Heborbwas ¢husanus, noxuparoujasi KpyrnHo2o maneka (bonee 10 cm) 3meuHol
makpernu Gempylus serpens. Xopowo 8udHa pacmsiKuMoCmb 2acmpo30HO08; 6 —
JIUYUHKa ¢husanuu, 3aesrnomuswasi Manbka nemyyel pbibbl Exocoetus, edsoe npe-
ebllaroueeo ee pasmepbl

[Tapa3uToB MoApa3eNIOT Ha IBE OCHOBHBIC KAaTErOPUH: MUKDPO-
napaszumog u maxponapazumos (puc. 9.6).

K Mukponapasutam OTHOCSTCS T€, KOTOPbIE HEMOCPEICTBEHHO
pPa3sMHOXKAIOTCSl BHYTPHU Teja X03suHa (mpocteiime u ap.). Mukpo-
napasuThl pacTyT B TeJle X03s5WHA, HO, Pa3MHOXasICh, 00pa3yloT 0CO-
Oble (DOPMBI, KOTOPBIC MOKUJAIOT OJJHOTO XO3SIMHA, YTOOBI 3aCElIUTh
JPyTOTO.

K makponapazuTtam *KHUBOTHBIX OTHOCATCS KPYIJIbIE U JIECHTOUHBIE
4epBU (TJIaBHBIE MaKpOITapa3uThl KUBOTHBIX), BIIH, OJOXH, KIICIIH,
rpuOBbI.

[MapazuT3Mm, TakuM 00pa3oM, BOSHUKAET B MMPOIECCE TECHOTO KOH-
TaKTa pa3IMYHBIX BUJOB OPraHU3MOB Ha 0a3e MUIIEBbIX M MPOCTPaH-
CTBEHHBIX CBS3€H, XapaKTepeH Jii MHOTUX OpPraHW3MOB, Hamboee
IIMPOKO PACHpPOCTPAHEH CPEIH MPOCTCHIINX, YepPBEH, B HECKOJIBKO
MEHBIIEH CTETIEHH CPEIN YWICHUCTOHOTHX.
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PucyHok 9.6 — MukponapasuTbl:
1 — mpunaHocoma (curnbHO ysenu4yeHa); 2 — My4yHucmas poca; 3 — b6akmepuu-
Makpornapasumsl; 4 — epub-mpymosux.

Cpenn HaCeKOMBIX C TOJIHBIM MPEBPAIIEHUEM €CTh Mapa3uTo-
UJIHBIE BUJIbl, KOTOPbIE BHAYaJIE BEAYT c€0s KaK MapasuThl, IAaas )K1U3-
HEHHO Ba)KHBIE OPTaHbl CBOETO X03MHA, a MOJ] KOHEIl Pa3BUTHS, Che-
Jlasi CBOETO XO35MHA, CTAHOBATCS HACTOSILUMMHM XUIIHUKaMH. W xui-
HUK, ¥ TAPa3UT MOTYT CYILECTBOBATH 32 CYET OTHOTO MJIM HECKOJIBKHUX
BUIOB. [Ipy 3TOM paznuyaroT ClieayIonue BUIbL:

nonugaey — Hamagaromye Ha 60oap1Ioe Yucio BuaoB. K HuM ot-
HOCSITCS MHOTHE XHIIIHBIE MJICKOITUTAIOIINE U HacekoMble. Haceko-
Mble-puTOdaru MUTAIOTCA CaMbIMU Pa3IMYHBIMU pacTeHusMU. Tak,
MenBeIKa OOBIKHOBEHHASI BEJIET TIOA3EMHBIN 00pa3 )KU3HU U MTOBPEK-
JIaeT OBOIIHBIE KYJIbTYpbl B OTKPBITOM M 3aKPBITOM I'PYHTE, NE€PErphl-
3aeT cTeOIM U KOPHU PaCTeHUH, BhIeaeT KIyOHU 1 KopHerioabl. [To-
BPEKAAET TOMAThI, NepeL, KamycTy, OaknaxaHbl, KapTodesb, CBEKITy
¥ MHOTHE JIpyTue KynbTypbl (puc. 9.7).

I'ycenutia credneBoro MoThlTbKa Pyrausta nubilabis HaHOCHT Bpen
6onee yem 200 BUIaM pacTeHUIA;

onueoghazu — KXUBYIIHE 32 CYET HECKOIBKHX, YaCTO OJIM3KUX BH-
noB. Konopazckuii xyk nutaercs kaprodenem U APYruMUA pacTeHHS-
MU, OTHOCSIIIIUMUCS TIIaBHBIM 00pa3oM K nacieHoBbIM (puc. 9.8). Co-
JUTEP IXUHOKOKK Mapa3UTUPYET B YETOBEKE, CBUHBE, PA3TUUHBIX IJI0-
TOSITHBIX U TPHI3yHaX;

MOHOGhaeu — KUBYILKE 32 CYET TOJABKO OJJHOTO X03siMHA. MOHO-
(barus sBISETCS MPABUIIOM I MHOTUX Mapa3uTHUECKUX HACEKOMBIX,
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HampuMep, Takux, kak apennHyc (Aphelinus mali) Ha kKpoBsHO Tite,
rpyuieBbii 1iBetoes; (Anthonomus pyri) — Ha rpyiie, meIKOBUIHBIN

YepBb — Ha TYTOBOM JIEPEBE.

IHpunyun coenadenus. UtoObl Tapa3uT MOT Pa3BUBATHLCS, HEOOXO-
JIMMO COBIIA/ICHHE BO BPEMEHH MOPAYKAEMOW CTaJIH XO3sIMHA U arpec-

NS
e~
AlWe,
74

phhes

PucyHok 9.7 — MepBeaka u ee siiua B noyse

PucyHok 9.8 — Konopapckum
KyK

CUBHOW cTaauu napasura. [lapa-
3UT Pa3BUBATHCS HE MOXKET, €CIIU
HET XO35IMHA, €CJIM OH HE JIOCTY-
MeH WIN HEe HaXOAUTCS Ha MpH-
eMJIEMOM CTa/IMU. DTOT MPUHLUI
Obl1 HazBaH TaneHxopcTom
(Thalenhorst, 1950) cosnaoeru-
em. V3yuenue coBmajeHus, Ha-
MpUMEP MEXKIYy HAaCEKOMBIMU-
¢duTodaraMu U UX pacTeHUSAMH-
X03s51€BaM1, UIMEET MPAKTUUECKOe
3HaueHue. [IpumepoM MoxeT
CIY’KUTb S0JIOHEBBIH 1IBETOE.
YcTaHOBIEHO, YTO NEPUOT KIIA-
KU SIML LIBETOE/Ia TECHO CBSI3aH CO
CTaJMsIMU PA3BUTHUS [IBETOYHBIX
MoYeK sI0JIOHU, T. €. CYIIECTBYET
genonocuueckoe cosnaoenue
MEXIY KJIAJKOW JTOJATOHOCUKA U
Pa3BUTHEM €0 pacTEeHUS-X035H-
Ha (puc. 9.9).
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DeHOIOrN4ecKoe COBIAIEHUE JOJKHO CYLIECTBOBATb U MEXKIY
JIByMsl BUJIaMU >KUBOTHBIX, OIMH U3 KOTOPBIX JKUBET 3a CYET JIPYroro.
CoBriazieHrie JODKHO OBITH OY€Hb TOYHBIM B ClTydae MapasuTta, IHKI
Pa3BUTHUSI KOTOPOI'O OXBAThIBAET HECKOJIBKMX MPOMEKYTOUHBIX XO35I€B.

B skonorun mapazuTusM ONMUCHIBAETCS] MATEMAaTHYECKON MOJIETIbIO,
OCHOBaHHOM Ha ypaBHeHHH JIOTKH-
Bonsreppsr:

napasut — dN /dt = r N (bN,
— N,)/bN,;

xo3suH — dN,/dt = r, N (K, —
N, +aN /K,

rae: N, — YHCIEHHOCTb TOMyIIAIIH
napasuta; N, — 4UCIEHHOCTD MOIyJIsi-
LUK XO35IMHA; @ — KOA(PHUIIUCHT
BO3ﬂeﬁCTBHﬂ nmapasuTa Ha MOmyJsauio
PucyHok 9.9 — 516noHHbI# x03s11Ha;, b — KO3 GHIMEeHT moIepKa-

uBeToen: XyK, NMU4YnHKa, HUs 0COOM MapasuTa 3a cyeT ocoou
nnunHKa B GYTOHe, NOBPeX-  xo3suHa; K, n K, — nomycrumere
AeHHble OYTOHbI YUCJIEHHOCTH MOMYJISIUI COOTBETCTBEH-

HO Tmapasura M X03siiHa; t — BpeMsl.

Kommencanuzm. B3auMoOTHOIIEHUSI, TPU KOTOPBIX OIMH U3 MapT-
HEPOB MOJIy4aeT MoJb3y, He HaHOCS yiepOa Apyromy, Kak yxe OblIo
OTMEUEHO paHee, Ha3bIBAIOTCI KOMMEeHcaian3mMoM. KomMeHcanusm,
OCHOBaHHBII Ha NOTPEOIEHNH OCTATKOB UM X035€B, HA3bIBAIOT €I1Ie
U HaxnebHuyecmeom. TakoBbI, HAPUMeEp, B3AUMOOTHOIIECHHUS JIbBOB
Y THEH, MOAOUPAIOIIUX OCTAaTKW HEAOCSICHHOW UM, U aKyJl C Pbl-
oamu-npwimnaiamu (puc. 9.10).

Harnsaslit npuMep KOMMEHcaau3Ma JIAaloT HEKOTOPHIE YCOHOTHE
pauKy, MPUKpEIUIIomyecs K koxke kuta. OHM MONyYaroT TPH 3TOM
NpEeUMYIIECTBO — OoJiee OBICTPOE MepeABMKEHHUE, & KUTY HE PUYH-
HSIOT MPAKTHYECKH HUKAKUX HEYIOOCTB.

B 1ie110M ke y mapTHEpOB HET HUKAKUX OOIINX HHTEPECOB M KakK-
JbI OTIIMYHO CYHIECTBYET caM 1o cebe. OaHako 1monoOHbIEe COI03bI
OOBIYHO O0JIETYAIOT OJJHOMY M3 YYAaCTHUKOB NEPEIBMKEHHE WIIH J0-
ObIBaHUE IMUILH, TOUCK YOeXHIIa U T. 1. IHOrIa Takue Cor3bl MOTYT
OBITh a0COMOTHO (PUKTHBHBIMU. Tak, B paKOBHHAX MOJUTIOCKOB M TIaH-
LUPSIX PAKOOOPa3HBIX MOPOH BCTPEUYAIOTCS PA3TMYHbIC BUIbI MITAHOK.
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DTOT COIO3 COBEPIICHHO CIIYYaeH, TaKk KaK MIIAaHKWA CIIOCOOHBI MIPH-
KPEIUIAThCS K JIF000H TBEpIOW MOBEPXHOCTH, U BCE )K€ MHOTHE JKHU-
BOTHBIC, BEAYIINEC CI/IIISILII/Iﬁ 06p33 JKM3HH, OKa3bIBaKOTCA B BBIUI'PBI-
11e, MPUKPEITUBIINACH K )KHBOMY CYIIECTBY. XO3SWH MEPEHOCUT UX C

PucyHok 9.10 — Haxne6Hun4yecTBO (Ha NnpuMepe B3aMMOOTHOLUEHUN
akynbl 1 pbiobI-npununansi), no E. A. KpukcyHoBy u gp., 1995

MecTa Ha MecTo. Hepeko npu ABMKEHUH BOSHUKAIOIIUN TIOTOK BOJIBI
obneryaer UM J00OBIBAHUE TTHIIIH.

KommeHcam3sM 0coOeHHO 9acTo BCTPEYaeTCsi CPEI MOPCKHX JKHBOT-
HbIX. PBIOKU-TIOIIMaHBI, MUTaroIMecs: 00beIKaMu CO «CTOJa» aKyJbl, Oec-
NPECTAaHHO CHYIOT HEOOJNBIIMMH KOCSYKaMH y ee Hoca. pyrum mprme-
POM SIBJISIFOTCS JKMBOTHBIE, HOPA KOTOPBIX CITYXKUT YOSIKHUILIEM JIJIS pa3iid-
HBIX «TOCTE#», MUTAIOMIMXCS 00BEIKaMH CO CTONA X031Ha. B HOopax mite-
KOITUTAIOIINX, THE3/IaX MTHIl U KUIUIIAX OOMIECTBEHHBIX HACEKOMBIX
(puc. 9.11) HacekoMBble-KOMMEHCAJTBI TIPE/ICTABICHBI OOJIBIIIAM YUCIIOM
BUJIOB (HAIpUMeEp, B HOpax aJIbITUICKOTO cypka j1o 110 BUIOB KYKOB).

Cpeayn KOMMEHCAJIOB pa3InyaloT (hoeokceHos, KOTOpbie B HOpax
¥ THE3/1aX BCTPEYAIOTCS CIYyYaHO; (horeoghunos, BCTPEUAIONINXCS B
9THX yOeXKHMIIaxX yalle, 4eM B OKpYXKarolleh cpene, U goneodbucmos,
KOTOpPBIE TIPOBOMISAT B HUX BCIO JKU3Hb.

OTHOIIIEHHUST TUTIA KOMMEHCAIM3MA UTPAIOT BKHYIO POJIb B ITPUPO-
Jie, TaK KaK CrocoOCTBYIOT O0jiee TECHOMY COKHTEITBLCTBY BHIOB, OoJiee
MOJTHOMY OCBOEHHIO CPeJibl ¥ MCTIONTB30BAHHUIO MTHUILIEBBIX PECYPCOB.

Mymyanuzm, cumbuo3. MOXHO IPUBECTH MHOTOUMCIICHHBIC MPH-
Mepbl MyTyalu3Ma, Uil 000K0BBITOJHBIX OTHOIIEHUH 0co0el pas-
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HBIX BHU/I0B. TaKOBI)I, HaIlpyuMeEp, B3aMMOOTHOMICHHWA IITHUIl U HOCOPO-
ra. [ITUIbI KOPMATCS HACEKOMBIMHU-TIApa3UTaMU Ha KOXKe HOcopora, a
WX B3JIET CIY’)KUT €My CHUTHAjoM onacHocTH (puc. 9.12).

CoOCTBEHHO CLUMOUO03 — HEpa3IeIMMbIE B3aUMOITOJIC3HbIE CBSI3U JIBYX
BHIOB, TPE/IIONAratore 00s3aTelIbHOE TECHOE COKUTENTBCTBO OpraHm3-

PucyHok 9.11 — Coxutenun mypaBbeB:
1— nayccyc; 2 — owyrnHuk; 3 — amemeriec; 4 — amemernec rnpocum nuwly y Mypasbsi

MOB, MHOIJIA JIake C lIeMeHTaMH Napasutiama. Kiaccuueckue nprumepsl
CUMOM03a — COXKHUTEITLCTBO paka-oTiebHuKa (Paguras bernhardus) u ak-
TrHuK (Sagartiaparasitica), puc. 9.13; 3e-
JIEHOW THPHI C OTHOKJIETOYHBIMHU BOZIO-
POCIAMH.

OHOKJIETOUHBIE BOJIOPOCITH (300~
XJIOpeIuIa) )KUBYT B MTPOTOILIa3Me KJile-
TOK, BBICTHJIAIOLIMX THIIEBAPUTEIb-
HYIO TOJOCTb 3€JIeHOH rujipsl. OHU
MOCTABIISIIOT CBOEMY XO35UHY KHCIIO-
PO/ ¥ TIHIITY, @ B3aMEH IOJTy4YaroT Be-
IeCTBa HEOOXOAUMBIE JUTs (POTOCHH-
T€3a U HAJIE)KHOE YKPBITHE.

®dopmy cuMOM03a MPUOOPETAIOT
B3aUMOOTHOILICHHS [TPU TUTAHUH MY-
paBbeB (Formica cinerea) caxapucThl-

PucyHok 9.12 — Tltuubl MU BBIJICICHUSMH I'YCEHUI] 6a00YKH-
KOPMATCH napasvTamun Ha rony0siHku. MypaBbu 3alUIIAI0T
koxe Hocopora (no E. A. ATUX T'YCEHHIl OT XHIIHMUKOB M Mapa-
KpukcyHosy u ap., 1995) 3UTOB, @ 'yCCHHIBI MIEpe]] OKYKJINBa-

408



HUEM 3apbIBAIOTCS B MypPaBEHHHUK.
AHanoru4HbIe OTHOIICHHS OTMeYa-
I0TCSl Y MHOTMX MYPaBbeB M TIIHU:
MypaBbH 3aIUIIAIOT IO OT Bpa-
TOB, & CAMH TTUTAIOTCS WX BbIJIEIIC-
HUSIMH.

B xuBoTHOM Mupe mpumep
Haubosee COBEPIIEHHOTO CUMOMO-
3a JIAI0T TEPMUTHI, MHUIIEBAPUTEIb-
HBIA TPAKT KOTOPBIX CITY)KHUT TPH-
FOTOM JIJ1s1 KTYTHKOBBIX WJIN OaKTe-
puii. biarogapst cum6103y, TepMu-
ThI B COCTOSIHUHM TIepEeBapUBaTh Ape-
BECHHY, @ MUKPOOPTaHU3MBI TOJTY-
YaroT yOeKuIle, BHE KOTOPOTO OHH
CYIIIECTBOBATh HE CIIOCOOHHDI.

CrnenyeT OTMETUTh, YTO KOMII-
JIEKC OTHOIIEHWW THMa cuMOMo03a
COJIEPKUT B ce0e camble pasHOOOpa3HbIe MEPEXObl — OT OTHOIIIE-
HU OoJee uian MeHee MHAU(PEPEHTHBIX 10 TaKuX, Korjaa 00a uieHa
COXKUTENIbCTBA 00ECIIEUNBAIOT B3aUMHOE CYIIECTBOBaHUE. «XOTsI Ta-
KUM 00pa3oM HET J0Ka3aTelbCTBa, YTOObI Kakoe Obl TO HU OBLIO JKU-
BOTHOE COBEPIIIAJIO JIEHCTBUE, HCKITIOUUTEITHHO TOJIE3HOE IS IPYyTO-
ro Buaa, — nucai Yapns3 Jlapeun B «lIpoucxoxaeH BUIOBY, —
OJTHAKO KaXKJIbI CTPEMHUTCS M3BJICUb BBITOLY M3 HHCTUHKTOB JIPYTHXY.

PucyHok 9.13 — Cumbuos
paka-oTwenbHUKA U aKTUHUN

9.3. ®utoreHHbie (pakToOpbI

B oredecTBeHHO# nuTEparype Haubosee pacpocTpaHeHa Kiac-
cuukanus Gopm B3auMOOTHOIIEHNH Mex 1y pacteHusimu o B.H. Cy-
kaueBy (Tabu. 9.2).

IIpsimble (KOHTAKTHBIC) B3AaUMOJCHCTBHUS MEXKAY PACTEHHUS-
Mu. [Ipumepom mexanuueckozo 63aumooeticmsus sIBISIETCS MOBPEXK-
JICHUE €M U COCHBI B CMELIAHHBIX JIECaX OT OXJIECTBIBAIOIIETO AEH-
cTBUs Oepe3bl. PackaunBasich OT BeTpa, TOHKME BETBU Oepesbl paHsT
XBOIO €111, COMBAIOT JIETKHEe MOJIofible UIibl. OueHb 3aMETHO 3TO CKa-
3bIBaeTCs 3UMOM, KOrza BeTBU Oepe3bl O€311CTBEHHBI.

B3aumHOE naBiI€HHME U CLEILICHUE CTBOJIOB HEPEAKO OKAa3bIBACT
OTpHLIATEIbHOE BO3/IEHCTBHE HA pacTeHus. OHAKO Yallle TaK1e KOH-
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TaKThl BCTPEYAIOTCS B TOJA3EMHOM cdepe, TIe OOJbIIHe Macchl KOp-
HEli TECHO MEePEIIETaloTCs B HEOOIBbINX 00beMax mo4BbIl. THITBI KOH-
TaKTOB MOT'YyT 6I>ITI> pa3indHbl — OT IMPOCTOro CUCIUVICHUA A0 IpPOoY-
Horo cpactanus. Tak, ryOMTEbHBIM B )KU3HH MHOTHX JICPEBHEB TPO-
MYECKOTO Jieca OKa3bIBACTCsI pa3pacTaHue JIMaH, 3a4acTyI0 TIPHUBOIS-
1iee K 00JaMbIBaHHIO BETBEH MO MX TSHKECTBIO M YCBIXaHHIO CTBOJIOB
B pE3yJibTaTe CAaBJIMBAIOLIETO I[eﬁCTBHH BBIOIITMMUCS CTC6.H$IMI/I HJIn

Ta6bnuua 9.2 — OcHoBHble )0 pMbI B3aUMOO THOLLEHUI MeXAY pacTeHUAMU
(no B. H. CykaueBy, H. B. Abinucy u ap., 1964)

B3auMOOTHOWEHUS
I— MEeXAY pacTeHnAMU __‘I
NpaMbie (KOHTaKT- Kocneluuua KocBeHHbIe
HLIO) MexaHnyeckue TpaHcGuoTuyeckue TpancaGuoruyeckue
(oxnecTbiBaHve BeTBAMM, (Yepe3a MUBOTHBLIX N (cpenoobpasyowmve
anucuTN3M, AaBneHne v MUKPOOPraH1amel) BNUAHUA, KOHKYPEHLUA,
cuenneHue CTBONOB W annenonaTus)
KOPHEW)
Dusnonornieckue
(cumbGuos, napasuTnam
v nonynapasuTuam,
cpacTaHue KopHe)

KopHsMHU. HecnmyyaiiHO HEKOTOpbIE JIMaHbl Ha3bIBAIOT «IyLLIUTEISIMID)
(puc. 9.14).

K popme MexaHMueCKMX KOHTAKTOB OTHOCHUTCS U HCIOJIB30BA-
HUE B KauecTBe CyOCTpaTa OJHMM pacTeHueM Apyroro. Pactenus,
JKUBYILME Ha JAPYrMX pacTeHUsX (Ha BETBSX, CTBOJAX JEPEBBEB),
0e3 CBSA3M C MOYBOM, MOJYUYUIIU Ha3BAHUE INUPDUMOE, & TIOCEISIO-
HIMecs Ha TUCThIX — dnuguiios. B oTinuune ot mapa3uToB OHU HE
BCTYHNAIOT B NPSIMOM (PU3UOTOTHUUECKUN KOHTAKT C pacCTeHUEM-Cy0-
CTpaToM, a CaMOCTOSITEIILHO CYIIECTBYIOT KaK aBTOTpOo(dHBIE opra-
HU3MbL. [lo MHeHHI0 ydeHsix, okoso 10% Bcex BUIIOB pacTeHUM
BeleT SNMUGUTHBIH 00pa3 »xu3Hu. Hanbonee Gorarel anuduramu
Tponuyeckue jieca. K HUM OTHOCATCSI MHOTHE BUJIbI OPOMENTHEBBIX,
opxuuenHsix (puc. 9.15).

DKOJIOTMYECKUI CMBICT 3MU(PUTU3MA COCTOUT B CBOEOOpPa3HOM
aJIanTalliy K CBETOBOMY PEKUMY B T'YCTBIX TPONUYECKHUX JIECAX: BO3-
MOXHOCTb BBIOPaThCsl K CBETY B BEPXHHUX sIpycax jeca 0e3 O0JbIINX
3arpar BemecTB Ha pocT. CamMo MpoucxokaeHne amuduTHoro oopasa
JKU3HH CBSI3BIBAIOT ¢ OOpHOOH pacTeHHid 3a CBET. DBOIIOIUS MHOTHX
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PucyHok 9.14 — PacteHusi-nuanbl (no H. M. YepHoBown u gp., 1995)
1 — ¢ukyc-Oywumerb, 2 — rosunuKa, 3 — XUMOIOCMb 8bIOUasACs

SMHU(UTOB 3aluIa TaK AAJEKO, YTO OHU yXKe MOTEPsUTd CIOCOOHOCTh
pacTu BHE PaCTHTENBHOTO CyOcTpara, T. €. SBISIFOTCS OOJIMraTHBIMU
snuduramu. Bmecre ¢ TeM ecTh BU/IbI, KOTOPBIE B OpaHKEPEHHBIX yC-
JIOBUSIX MOTYT PacTd U B TOYBE.

Quzuonoeuyeckue KOHMAaKmMoul MEXKAY PACTCHUSMU BKIHOYAIOT
napasuTu3M, cuMOuno03, canpoduTusM, cpactanue kopHei. [lapa-
3UTU3M — Haubosee SpKuil npuMep NpsMbIX (PU3HOIOTHUECKHX
BO3JCHUCTBHM MEXKJY PACTEHHSIMH — IEPEXO] OJHOTO W3 MapTHE-
POB Ha reTepoTPOdHBIN cIOCOO MUTAHMS U CYLIECTBOBAHHE 3a CUET
opraHusMa-xo3simHa. Hanpumep, moBuianka, MUTAIOMAsICI COKaMU
KJIEBEpa, YTHETAET €ro, He TOJIbKO MOJABIsAs Pa3BUTHE BEreTaTUB-
HOM Macchl, HO M 3aMETHO 3aJepXkuBas pa3BuTHe pacTteHus. Kak
MPaBUIIO, YpOKall CEMSH MOPa)XXEHHOTO KJieBepa HEBBICOKHMM. Ye-
pe3 HECKOJIBKO JIET Ha JIYTY, I7i€ MOsIBUIAcCh MOBUIIMKA, KIEBEP MOJI-
HOCTBIO BBITIQ/IAE€T U3 TPABOCTOS.

VY pactenuii BcTpeualoTcss U BHYTpeHHUE napa3utel. Padduesus
(Rafflezia arnoldii), oOuTaromas B TpOnuKax, siBISETCS Mapa3uTOM JIH-
aHbl nuccyc (Cissus), UMeeT pacuJIeHEeHHOE Ha TOHKME HUTH TeJN0, KO-
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PucyHok 9.15 — 3nucutHaa opxuges ¢ BO3AYLWHbLIMU KOPHAMU

(no B. J1. KomapoBy, 1949)

A — obwul eud. b — nonepeyHbIli cpe3 8030yUWHO20 KOPHS C Hapy>XHbIM Crioem
gcacblgarowjeli mrkaHu (1)

TOPOE MOTPY’KEHO B TKAHU MUTAIOIIETO PACTEHUS, & CHAPYKH Pa3BH-
BAIOTCS JIMIIb KPYIHbIE BETKH IO OJJHOTO METpa B TUAMETpPe U Mac-
coit 10 5 kr (puc. 9.16).

[Mapa3utsl, kak yxe OblJIO OTMEUEHO paHee, MHOTOYHCIIEHHBI Cpe-
JI1 TpUOOB 1 OaKTEepHil, 3HAUYUTEIILHO MEHbBIIIE PACIIPOCTPAHEHBI Cpe-
JIM TIBETKOBBIX PaCTCHHUH.

XapakTepHbIM MPUMEPOM TECHOTO CUMOM03a, MJITH My TyaIn3Ma Mex-
NIy PacTEHHUSIMH, SIBIISIETCS COKUTEILCTBO BOIOPOCIM U TPHUOa, KOTOPhIE
00pazyIoT 0cOObIH LIEIOCTHBIN OpraHu3M — JIMIaiHuK (puc. 9.17). Ceszu
MEXIy MapTHEPaMHU-CUMOMOHTAMHU JIOBOJIHO CIIOXKHBI, U HEKOTOPHIE
ABTOPBI Ha3bIBAIOT CUMOMO3 «XOPOIIO YpPETYITUPOBAaHHBIM B3aWMHBIM
napasuTu3Mom». oToCHHTE3NPYIOIIHE BOXOPOCIH B IMIIAMHUKE CHA0-
KAIOT rpU0 YIIIeBOJAMH U APYTUMHU OPraHMYeCKUMH BEeIeCTBAMH (HYK-
JIEWHOBBIE KUCIIOTBI, IPOTEHHBI, aKTUBATOPBI POCTa U 1p.). [ prOBI mo-
CTaBIISIIOT BOZIOPOCIIH BJIary M MUHepasibHbIe BenecTsa. [Ipu HenocTarke
K€ CBETa W JAPYIMX HEOIaronpHATHBIX YCIOBHUSX, yrHETAOMUX (PoTo-
CHHTE3, BOJIOPOCIIH MOTYT HOJIy4aTh OT TPUOOB U OPraHNYECKHeE Bellle-
CTBa, KOTOpPbIE OHU MOMIOLIAOT U3 cyOcTpara. JInmaiHuKy HHTEpeCHbI
TEM, YTO Ha UX MPUMEPE MOKHO HAOIIONATh TIOCTETIEHHYO SBOJFOINIO
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PucyHok 9.16 — Pacpcpnesusn Rafflezia arnoldii napasur
nuaxsbl umnccyc (Cissus)

OT MapasuTu3Ma K MyTyaiam3my. ¥ 0ojiee MPUMUTHBHBIX JIMIIAHHUKOB
rpu0 (aKTUYEeCKH MPOHUKAET B KJICTKH BOJAOPOCIH U TIO CYIIECTBY SIB-
nsieTcst mapasutoM (puc. 9.18 A). V 3BOMOIIMOHHO 0o0Jiee pa3BUTHIX

PucyHok 9.17 — JlnwanHuk-
KnagoHus
(no H. M. YepHoBo#u u gp., 1995).

BHUJIOB BOJIOPOCTb M TPUO JKH-
BYT B TaPMOHHUYHBIX OTHOIIIE-
HUSX, TPHUHOCS IPYT APYTY
B3aUMHYI0 TosIb3y (puc. 9.18
b u B).

pyroi npumep cumbuo-
32 — 9TO COKUTEITBCTBO BHIC-
IIMX PACTCHUH C OAKTEPUSIMH,
TaK Ha3bIBaeMast OaKmepuom-
pogus. Cumbm03 ¢ KITyOeHb-
KOBBIMH OaKTEepUSIMH-a30TO-
(duKcaTopaMH MIKPOKO pac-
MPOCTPAHEH cpeu OOOOBBIX
(93% wu3yueHHBIX BUAOB) U
MHUMO30BBIX (87%). Tak, Oak-
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Tepun u3 poaa Rhizobium, xuBymiue B ki1yOeHbKaxX Ha KOPHAX 0000-
BbIX pacTeHHH, 00eCTeunBalOTCs MUIIeH (caxapa) U MEeCTOOOUTaHU-
€M, a pacTEeHHS IMOJyJaroT OT HUX B3aMEH JOCTYIHYI0 (opMy a3ora
(puc. 9.36).

Berpeuaercs cumOmo3 Muriesnis rpuda ¢ KOpHEM BBICIIIETO pacTe-
HUSL, WM MUKOpU3000pa3oBanue. Takue pacTeHuUs! Ha3bIBAIOT MUKOMI-
pogrvIMu, Ui Mukompoghamu. Tlocensich Ha KOPHSIX pacTeHUH, TU(BI
rpuba o0ecrneurBaroT BbICIIEMY PACTEHHIO KOJIOCCAIbHYIO BCACHIBA-
IONIYI0 CIOCOOHOCTD. [[0BEPXHOCTH COMPUKOCHOBEHUS KIETOK KOPHS
U rud B skTOTpohHON MHUKOpH3e B 10—14 pa3 Gosblie, yeM moBepx-
HOCTh KOHTAaKTa C MOYBOM KJIETOK «TOJIOT0» KOPHS, TOr/a KaK BCAChI-
BaIOIIasi TOBEPXHOCTh KOPHS 32 CYET KOPHEBBIX BOJOCKOB YBEINYH-
BaeT MOBEPXHOCTh KOPHS JIMIb B 2—35 pa3. Y3 u3ydeHHbIX B Halen

Ml rpuba bt rpnba bl rpuba TecHo
MPOHUKAIOT B nepennerarorcs ¢ NPUMLIKAIOT K KNeTkam
KIeTKu BoAopocnn HUTSIMN BOLOPOCAM BOAOPOCIEN, HO He

MPOHUKAKOT B HUX

PucyHok 9.18 — HanpaBneHue aBontouuu oT napasumtusma K MyTya-
nu3amy y nuwanHukoB (no E. Ogymy, 1963)

ctpane 3425 BUIOB COCYAMCTHIX pacTEeHUH MUKOpU3a OOHapyKeHa y
79 % (puc. 9.19).

B kauectBe mpumMepa cumOHO3a TpHOOB ¢ HACEKOMBIMU MOXKHO
npuBecTd cuMOno3 rpudka Septobasidium ¢ HaceKOMBIM-YEPBEILIOM
u3 ceM. Coccidae, naroree HOBOe CHMOMOTHYECKOE 00pa3oBaHue —
JIaKW, KOTOPOE KaK €IUHbII OpraHu3M BBEIEHO B KYJIBTYpY YeloBe-
KOM.

OTnenbHyI0 TpyMIy pacTeHH ¢ reTepoTpOPHBIM MUTAaHUEM CO-
CTaBIISIIOT canpogumsl — BHUIBI, KOTOPHIE HCIIOIB3YIOT B KaueCTBE
UCTOYHMKA YIJIepO/ia OPraHMYECKHE BEHIeCTBA OTMEPIIUX OpTraHH3-
MOB. B OMOJOrHYeCKOM KPYroBOPOTE 3TO BaKHOE 3BEHO, OCYIIECTB-
JSIOIIee Pa3oKeHHe OPraHMYECKHX OCTATKOB M MEPEBO] CIOKHBIX
COeMHEHUH B OoJiee MpOCThIe, PEACTABICHO OOJBINEH YaCThIO TPH-
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0aMu, aKTHHOMHIIETaMH, OakTepusiMu. BeTpewaroTest cpemu mBeTKo-
BbIX y IPEICTaBUTENIEH CEMENCTB I'PYLIAHKOBBIX, OPXUIHBIX U JIPY-
rux. [IpuMepaMu IBETKOBBIX, TIOJIHOCTHIO YTPATUBIINX XJIOPOPHILT U
NepeleamnX Ha TUTaHue TOTOBBIMA OPraHWYeCKUMHU BEILECTBAMU,
SIBIISTIOTCSI CanipO(UTHI XBOWHBIX JIECOB — MOABEIBHUK OOBIKHOBEH-

e

¥t

PucyHok 9.19 — JkToTpodchbHas (A) n angotpodHas (B) mukopusa:
1 — aubl, 3aMewaroujue KopHesble 80r10CKU; 2 — cemb [apmuza; 3 — npoHUKa-
rowjasi 8 KopeHb augha; 4 — ee3ukyn; 5 — apbyckyn

Hbiii (Monotropa hypopitis), Hanbopoauuk 6e3nuctHbiii (Epipogon
aphylluon). Cpenu MXOB ¥ ManmoOpOTHUKOB CAPO(UTHI PENIKH.
Cpacmanue kopneti OGIM3KO PAaCTyIIUX JEPEBbEB (OJHOTO U TOTO
K€ BHJIa WM POJICTBEHHBIX BUJIOB) OTHOCHUTCSI TAKXKe K MPSIMBIM (pH-
3MOJIOTMYECKUM KOHTaKTaM MEXIY pacTeHHsMH. SIBJIeHUE HE CTOJb
YK penkoe B mpupone. B rycTeix Hacaxaenusx enu Picea alies cpac-
TarOTCsl KOpHAMHU 0Kos1o 30% Bcex AepeBbeB. YCTAHOBICHO, YTO MEXK-
JIy CPOCHIMMUCS JIEPEBBSIMH CYIIECTBYET OOMEH uepe3 KOPHU B BHUJIE
HepeHoca MUTaTeNIbHBIX BEUIECTB U BOJBI. B 3aBUCHMOCTH OT cTere-
HU Pa3IUyusl UM CXOZICTBA MOTPEOHOCTEN CPOCIINXCS TAPTHEPOB MEXK-
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JTy HIMH HE UCKJTFOYeHBI OTHOIIEHHS KaK KOHKYPEHTHOTO XapakTepa B
BUJIE MepexBara BellecTB 0ojiee pa3BUTHIM U CHIIBHBIM JIEPEBOM, TaK
u cumonoTrdeckue. OnpeeseHHoe 3HaYeHne nmeeT (hopma CBsizeil B
BUJIE XUuyHu4ecmea. XUIHUYECTBO IIHUPOKO PACIPOCTPAHEHO HE TOJb-
KO MEX]y JKHBOTHBIMH, HO U MEXY PACTEHUSIMH U KUBOTHBIMHU.

Oxkomno 500 BUIOB HACEKOMOSITHBIX PACTEHUH HACUMUTBHIBAIOT CEH-
Yac BO BCEX YacTsIX cBeTa. Hacekomble, momnagaronme B UX JIOBYIIKH,
JKEPTBBI HE TOJILKO COOCTBEHHON HEOCTOPOKHOCTH, HO U MpeIHaMe-
PEHHOTO KOBapCTBa PACTEHHM-XUIIIHUKOB. DTH PACTEHUsI HACTOAIINE
OXOTHHUKH, CIIOCOOHBIE COBEPIIIATh CKOOPIMHUPOBAHHBIE JIBUKCHUS U
3axBaTbIBaTh KEPTBY. JIMCThS HACEKOMOSAHBIX PACTEHH MpeBpaTH-
JIMCh B TPUCTIOCOOIICHUS JJ1s1 IPUBJICYCHUS 1 JIOBITM HACEKOMBIX. OTHU
U3 TaKUX MPUCIIOCOOIEHNH 3ayTHIBAIOT J00bIUY B apOMAaTHOM KJIei-
KOM COKe. DTHM CIOco00M MoJib3yroTcst pocsHku (puc. 9.20). Oxono
100 BUIOB POCSHOK HACUUTHIBAIOT B KIMMATHUECKUX IMOscax 000MX
MOJTY AP K.

Jpyrue — npencTaBistoT coO0H MTHOBEHHO JICUCTBYIOLIME JIOBYLI-
KU, KaK Y BEHEpUHON MyX0JI0BKH (puc. 9.21).

TpeTbu — ynaBIMBaIOT APKUMH, KaK LIBETHI, KyBIIMHKaMH, UCTOYA-
IOIIMMH CIIAJIKUIA COK, HAIpUMep, HeneHTeckl (puc. 9.22). Oburatot Ha-
CEKOMOSITHbIE pacTeHHs B BOZAE MPECHBIX BOJOEMOB, Ha 3a00I0YEHHBIX
Jyrax, 0010Tax, BIaKHbIX TTOBEPXHO-
CTSIX CKaJl — Ha MoYBax OeHBIX a30-
TOM. «MsiCHas» IeTa He TOJIBKO CHAa0-
JKAeT UX a30TOM, HO ¥ BOCTIOJTHSIET He-
nocraromue pocdop, kanui, Kaib-
uui, maraui. Ecimu oxoTta He ynaer-
Csl, pacCTE€HHUs He TOrHOakOT, HO CTAHO-
BATCS O0JIee YaxITbIMH.

Cpenu pacTeHM — XHUIIHUKOB
MeHee M3BECTHBI I'pUOBI, KOTOPbHIE
JIOBAT OOMTAIOLIMX B [IOYBE HEMATO[
C MOMOLIBIO KIEUKUX METEb-JIOBY-
mek (puc. 9.23). Tak, noiimanHas
HEMaToja MpPOYHO YIEp>KUBAETCS
NEeTISIMUA-JIOBYIIKaMu rpuoda. OObr4-
HO B TEUECHHE CYTOK Tudbl rpuda
popacTalT BHYTPh U OBICTPO 3a-
HOJHAIOT BCE TEJI0 HeMarosl. Bos-
HUKHOBEHHE CJIOKHOTO JIOBYETO arl-

PucyHok 9.20 — XuwHoe
pacTeHue pocsiHka
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PucyHok 9.21 — BeHepuHa
MyXOJi0BKa

PucyHok 9.22 — HeneHTechl

napara CTUMYJIUPYETCsS XUMHUYECKH,
NPOAYKTAMHU KU3HEIEATEIbHOCTH
yepBel. B oTCcyTCcTBHE HEMATON IpH-
OBl He 00Pa3yIOT JIOBYIIIEK.
KocBenHnble TpaHCOHOTHYECKHE
B3aHMOOTHOLICHUSI MEXK1y pacre-
HHUSIMHU (Yepe3 KUBOTHBIX U MUKPO-
opranu3smsl). Basknast akonornueckas
POJIb KUBOTHBIX B KH3HH PACTCHUUN
COCTOHWT B yYaCTHH B IPOIECCAX OITbI-
JI€HUs, PacpOCTPAHEHUs CEMSH U
rionoB. OmbUICHHE pacTeHUi Hace-
KOMBIMH, MOJYYHBILEE HA3BAHUE IH-
momogunuu, CoCOOCTBOBAJIO BBIpa-
0O0TKe psA/la MPUCTIOCOOJICHUN KaK y
pacTeHuii, Tak U HacekoMbIX. HazoBem
371€Ch TAKME UHTEPECHBIE aJlalTallui
SHTOMO(HIIBLHBIX IIBETKOB KaK Y30pblI,
00pa3zyIolye «IIyTeBble HUTW) K He-
KTapHUKaM ¥ ThIYUHKaM, HEPE/IKO BH-
JMIMBIE TOJIBKO B YABTPA(pHOIETOBBIX

SO0

-dﬂ/' R

PucyHok 9.23 — XuwHunye-
CTBO y rpuboB
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Jy4ax, TOCTYIHBIX JJIsl 3pEHUs] HACEKOMBIX;, pa3Indre OKPACKH IBET-
KOB JIO W TOCJIE€ OMBIJICHUS; CHHXPOHU3AIMsl CYTOYHBIX PUTMOB pac-
KPBIBaHWsI BEHYMKA M TRIYMHOK, 00€CTIednBaromiye 0e30mmdoqHoe mo-
naJlaHye MbUIBLBI Ha TEJI0 HACEKOMOT0, a C HEr0 — Ha PhIIbLIE JPYTro-
ro I[BETKA, U T. 1. (puc. 9.24).

Pa3no00pa3Hoe 1 CIOKHOE CTPOSHHE LIBETKOB — pa3inyHas Gpop-
Ma JIETIECTKOB, CHMMETPUYHOE WJIM HECUMMETPUYHOE MX PaCIOIoikKe-
HHE, HAJTMYKE ONpe/IeJIeHHbIX COLBETHH, Ha3bIBAEMOE eemepocmunuelt
(puc. 9.25), — Bce 3TO MPUCTIOCOONIEHHS K CTPOCHHIO TeJa U MOBEe-
HHIO KOHKPETHOTO BH/Ia HACEKOMBIX. Harprumep, IBETKH TUKOH MOPKO-
Bu (Daucus carota), TMuna (Carum carvi) mIpucrnoco0ieHbl K Orblie-
HUIO MypaBbsiMH. [[BETKHM KOITBITHS Asarum europaeum, TaK¥Ke OITbLIs-
€MbIe MypaBbsIMH, HE TIOTHUMAIOTCS U3-TI0]1 JIECHOW OICTUIIKY. B onbI-
JICHUH pacTeHWH NMPUHUMAIOT ydacThe U NThllbl. OTbIIeHne pacTeHUH
C TIOMOILBIO NITHIL, W OPHUMOGUIUS, HAXOIUT IMPOKOE pacrpocTpa-
HEHHE B TPONMMYECKHUX U CYOTPOMUIECKUX 00IACTSAX FOKHOTO TIOITyIIa-
pusi. UzBectHo oxono 2000 Bu-
JIOB TTHI], KOTOPHIE OMBLISIOT
fuenacagurcawva  LIBETKH TIPU MOMCKAax HEKTapa
::;‘;‘g:ﬁgjg;‘;: WIIK JIOBJIE HACEKOMBIX, MPAYy-
cnapkoro HekTapa.  [IMXCS B UX BeH4YMKax. Cpenu
HUX HauOosee 3BECTHBI ONbLIN-
TeN-HeKTapHUIIb (Adprka, ABCT-
pamus, FOxuas Azust) 1 kouOpu
Mo Taectoo cewen  (TOKHAst AMepuka), puc. 9.26.
Ha NENECTOK N4enbl LIBeTKH OpHUTOPUITBHBIX pacTe-

W= ThIMWHKA CKNOHAGTCA o
BHM3, HUI KpyIHBIE, SIPKO OKpallieH-
Hele. [Ipeobnanaer sipko-Kpac-
Hasl OKpacka, Hanbosee puBIie-
KaTesbHas JJIsl KOMUOpU U Jpy-
rUX OTUL. B HEKOTOpPBIX OpHH-

e S nasesT To()MIIBHBIX LBETKAX CYIIECTBY-

g:;sg;cf‘m bypet FOT CIIEUMAJIbHBIE 3ALIUTHBIE YC-

Ha APYrol YBeToK. TPOUCTBA, KOTOPBLIC HE J1alOT HE-
KTapy BBUIUTKLCS ITPH JIBIKCHUN
[IBETKA.

Pexe BCTPLCHACTCA OIIbLIC-
HHC paCTeHI/Iﬁ MJICKOITUTAOIIH-

PucyHok 9.24 — Cnoco6bl nepeHo- MU, HIIH 3002amust. borbiien Ja-
ca NbiNbUbl N4Yenon CTBIO 300raMusl OTMEYACTCA B
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PucyHok 9.25 — lNeTepocTunus LBETKOB rpe4ynxm o6bLIKHOBEHHOM
(no M. M. XXykoBckomy, 1940):

A — usemKu ¢ cunbHO pa3sumsiMu mblduHkamu (1) u Kopomkum cmonbukom (2); b
— C CUMbHO pas3sumbiM cmonbukoM (2) u Kopomkumu melquHkamu (1); 3 — He-
KmapHUKU

Asctpamuy, B necax Appuku u FOxxHoit Ameprku. Hanpumep, aBcrpa-
JMACKUE KyCTapHUKH 13 poaa Driandra onmbuUIsiFOTCSI ¢ TIOMOIIBIO KEHTY-
PY, OXOTHO TBIONIUX UX OOUJIbHBIN HEKTAP, IEPEXO/IS OT IIBETKA K IIBETKY.

Pacripoctpanenue ceMsiH, MJIOJ0OB, CIIOP PACTEHUH MPU [TOMOLIH
JKUBOTHBIX Ha3bIBAIOT 300x0pueti. Cpean pacTeHul, Ybl CEMEHa, I1J10-
Jbl PA3HOCSTCS JKUBOTHBIMM, B CBOKO OUEPEb PA3JINYAIOT SITU300X0p-
HBIE, YHA0300XOPHBIE H CHH300XOPHBIE.

Onuzooxopmuvie pacmenus 60JIbIIEH YaCTbIO OTKPBITHIX MECT 00U-
TaHHS UMEIOT Yy CEMSIH, IIJI0/I0B BCEBO3MOYKHBIE MPUCIIOCOOICHHUS ISt
3aKpervieHHsl ¥ yIepKUBaHUs Ha MOBEPXHOCTH TeJla )KUBOTHBIX (BbI-
POCTBI, KPIOYKH, IPULIETIKK U Jp.), HAPAUMEP, JIOMYXH OOJBIION U
MayTUHUCTHIN, JINITy4Ka OOBIKHOBEHHAs U T. 1. (puc. 9.27).

PucyHok 9.26 — C60p HekTapa: konubpu (cnpaBa) u KONMopueBbIN
OpaxHuK (cnesa)
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B KycTapHHKOBOM sipyce JIeCOB, Tlie 00MTaeT MHOTO MTHII, PEO0-
JTaal0T YHO0300XOpHble BUMIbI pacTeHui. VX mioasl che100HbI HITH
NPUBJIICKATENILHBI JJIs1 ITHIL IPKOM OKPACKOM HITH COYHBIM OKOJIOTLION-
HUKOM. Cne/:[yeT OTMETUTD, YTO Y CEMSAH MHOTHUX SHIO0300XOPHBIX pa-
CTEHHIA MOBBIIIAETCSI BCXOXKECTh, @ MHOT/A CIIOCOOHOCTD K IpopacTa-
HUIO MOABIACTCA TOJIBKO MOCJIC MPOXOXKACHUA Y€PE3 HHHLCBOﬁ TPaKT
YKMBOTHOT'O — MHOTHE apanueBHsle, siomons Cusepca (Malus sieversii)
U JIp.

Coen00HbIC MIOJBI U ceMeHa (y0a, COCHBI CHOMPCKOM, Kenpa)
JKMBOTHBIC HE MOEMAIOT Cpa3y, a PACTACKUBAIOT M CKJIAIBIBAIOT B 3a-
nac. 3Ha4uTeNbHasA UX 4acThb IIpU 3TOM TEPACTCA U AACT NPHU 6JIaFO—
NPHUSTHBIX YCIOBUAX HAYa0 HOBBIM pacTeHusM. JlaHHbI# criocob pac-
NPOCTPAHEHHSI CEMSIH U TUIOJIOB MOTYYHII HA3BAHUE CUH300XOPUM.
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PucyHok 9.27 — MpucnocobneHne cemsH v NoAOB ANA pacnpocTpa-
HEeHUs1 MJIeKONUTarLWNMN
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B KOCBEHHBIX TPaHCOMOTUYECKMX B3aHMOOTHOIIIEHHUSIX MEKIY pa-
CTCHUSMHU HEPEIKO BBICTYNAIOT MHUKPOOPraHu3Mbl. Puszocdepa kop-
HEl MHOTHIX JIEpPEBbEB, K MPUMEpY, Ay0a, CHIBHO M3MEHSET MOYBEH-
HYIO Cpey, 0COOCHHO €€ COCTaB, KHCIIOTHOCTh U TEM CaMbIM CO3/1aeT
OJaronpusATHBIC YCIOBHS JUI TIOCETICHUS TaM Pa3IMYHBIX MUKPOOP-
raHU3MOB, B NIEPBYIO Oouepe/b OaKTepwid, Takux, kak Azotobacter
chroocoteum, Tricholome legnorum, Pseudomonas sp. Itu 6akrepun,
MOCEITUBIIINCH 3/I€Ch, TUTAIOTCS BBIZCICHUSIMU KOpHEH qy0a M opra-
HUYECKMMHU OCTAaTKaMH, CO3/[aBaeMbIMU TH(aMHU MUKOPHU3000pa3yro-
mmx TprboB. baktepuun, KBS pSAIOM ¢ KOPHSIMHE JTy0a, CITy»KaTr CBOE-
00pa3HOi «0OOPOHUTENBHON JIMHUEH» OT MPOHUKHOBEHUS B KOPHHU
MaTOTeHHBIX TPUOOB. DTOT OMOJIOrMYecKuil Oapbep cosfaercs Mmpu
MOMOIIY aHTHOMOTHKOB, BhIIIENIIeMbIX OakTepusimMu. [Tocenenue Oak-
Tepuit B puzocepe ayda cpasy Ke CKasbIBAeTCs MOJOKHUTEIBHO Ha
COCTOSIHUM PACTCHUH, 0COOCHHO MOJIOJIBIX.

KocBenHble TpaHcaOuOTHYECKUE B3aUMOOTHOIIEHUSI MEXKIY
pacTeHusiMu (cpe1000pa3yIoNIKe BIUSHNS, KOHKYPEHIIHS, aJlJIesiona-
Tusi). VI3MeHeHne pacTeHUsIMHU Cpebl — 3TO Haubosee YHHUBEepCalb-
HBI ¥ IIMPOKO PACHpOCTPAHEHHBIA THIT B3aMMOOTHOIIEHHWHA pacTe-
HUN TIPU UX COBMECTHOM CyIecTBOBaHMHU. Korja TOT uiu uHOW BUJ
WM TPYTINa BUZOB PACTEHHI B pe3ysIbTaTe CBOCH KU3HENEATEIbHOC-
TH CUJIbHO M3MEHSET B KOJMUYECTBEHHOM M KauyeCTBEHHOM OTHOIIIE-
HUW OCHOBHBIE DKOJIOTUYECKHE (PAKTOPhI TAKUM 00pa3oM, 4TO APY-
MM BHUJIaM COOOINECTBA MPUXOIUTCS KHUTh B YCIOBHSX, KOTOPBIE 3HA-
YUTEJIGHO OTJIMYAIOTCS OT 30HAJIBLHOTO KOMILIeKca (PakTopoB (pu3m-
YECKOM CpeJibl, TO 3TO TOBOPHUT O CPEeI000pa3yIoIIeH poJIH, Cpero00-
pa3yroleM BIUSHUM MEPBOr0 BUA MO OTHOUICHHIO K OCTaJIbHBIM.
OnvH U3 HUX — B3aWMOBIIHSIHUS Yepe3 N3MEHEHHs (PaKTOPOB MUKPO-
Kiumara (HarpuMep, ocliabjeHUe COTHEYHON paJiialiii BHYTPH pac-
TUTETHLHOTO TIOKPOBa, o0eTHEeHHE €€ (POTOCUHTETUYECKH aKTUBHBIMU
JTy4aMu, U3MEHEHHE CE30HHOTO PUTMa OCBEHIEHHOCTU U 1p.). OnHu
pacTeHus BIMSIOT Ha IPyTUe U Yepe3 U3MEHEHHE TeMIIepaTypHOTo pe-
KHMa BO3lyXa, €ro BIaXXHOCTH, CKOPOCTH BETpPa, COIEpKaHHUE YIe-
KHUCJIOTHI U T. 1I.

Jlpyroii myTh B3aMOJICHCTBHUS pacTEHUI B COO0IIIECTBaX — 4Ye-
pe3 HaMOYBEHHBIN CIIOH MEPTBBIX PACTUTEIBHBIX OCTATKOB, Ha3bl-
BaeMbIi Ha JIyrax U B CTEMSAX BETOIIbIO, TPABITHUCTBIM CIaJI0OM HUJIH
«CTEIHBIM BOWJIOKOMY, a B JIECYy — MOJCTUIKON. DTOT CI0M (MHOT-
Jla TOJIIMHON B HECKOJIBKO CAHTHMMETPOB) BBI3bIBACT 3aTPyJHEHHUE
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JUTSl TPOHUKHOBEHUS CEMSH U CTIOp B oYBY. [Ipopacraromniue B ciioe
BETOIIM (MJIM Ha HEM) CEMEHA 4acTO T'MOHYT OT BBICBIXaHUS PaHb-
11e, 4eM KOPHU TIPOPOCTKOB IOCTUTHYT MOUBHI. J{JIs ceMsH, momnas-
HIMX B MOYBY U MPOPACTAIOIINX, HATIOYBEHHBIE OCTATKH MOTYT SIB-
JSTHCSL CEPhE3HBIM MEXAaHMUYECKUM TPEIMATCTBUEM Ha MyTH POCT-
KOB K CBeTy. BO3MOXHBI M B3aMMOOTHOIICHHUSI PACTEHHI Yepe3 co-
JepKaluecs B MOJACTUIIKE MPOAYKTHI pacnaja pacTUTEIbHBIX OC-
TaTKOB, TOPMO3SIIIIUE WU, HAPOTUB, CTUMYJIUPYIOLIHE POCT pac-
Tenui. Tak, B CBeKEM omajie €M Wiu OyKa CojiepiKaTcs BElleCTRa,
TOPMO3SIIKE MPOPACTAHKNE €JIH H COCHBI, 3 B MECTaX CO CKYJTHBIMHU
OCaJKaMHu U CJIa0bIM MPOMBIBAHUEM TOACTHIIKM MOTYT yTHETaTh
€CTeCTBEHHOE BO30OHOBIIEHNE APEBECHBIX OPO. BomHbIE BRITSIK-
KM M3 JIECHBIX MOJACTHJIOK OTPULATEIBHO JACHCTBYIOT U Ha POCT
MHOTHUX CTEIHBIX TPaB.

Cy1iecTBeHHBIN MyTh B3aMMHOTO BIMSIHUSI PACTEHHH — 3TO B3a-
MMOJICHCTBHE Yepe3 XMMHUYECKUE BhIACTIeHHs. PacTeHus BBIIEISAIOT B
OKpYKaIOUIyI0 cpeay (BO31yX, BOLY, OYBY) pa3HOOOpa3HbIe XMMH-
YEeCKHe BEIeCTBa B MpoIlecce TyTTallud, CEKPEeUru HeKTapa, dhup-
HBIX MaceJ, CMOJI U T. JI.; IPU BBIMBIBAHUU MUHEPAJIBLHBIX COJIEH J0XK-
JICBBIMHU BOJIAMH JIUCThsI, HAIPUMED, JIEPEBLEB, TEPSIIOT KaJIWii, HATPUH,
MarHuii ¥ Ipyrue MOHbI; B X0/1e MeTabommu3Ma (KOpHEBbIE BBIICTICHUS,
ra3000pa3Hbie BEIECTBA, BIACISEMbIC HAJA3E€MHBIMU OpraHaMHu, —
HeTIpe/IeTbHBIE YITIEBOIOPOIBI, STHIICH, BOJOPOJ U 1Ip.); IPU HApYyIIIe-
HHUM LEIOCTHOCTH TKaHEH M OPraHOB PACTEHUS BBIACISIIOT JETy4YHe
BEIIECTBA, TAaK Ha3bIBaeMble (DUTOHIIMIIBI, M BEIIECTBA U3 OTMEPIINX
yactei pacteHuit (puc. 9.28).

Briensiemblie coennHeHnss HEOOXOAUMBI PACTEHUSIM, HO C Pa3BH-
THEM OOJIBILION MOBEPXHOCTH TeJla PACTEHUH UX MOTEPs CTOJb K He-
n30€KHa, KaK ¥ TPaHCTIHPAIIUS.

XUMHYECKHE BBIJICIICHUS] PACTEHUH MOTYT CIY)XXKUTh OJHUM H3
Croco0O0B B3aMMOJICHCTBUSL MEXKIY PACTEHUSIMHU B COOOILIECTBE, OKa-
3pIBasi HA OPraHU3Mbl JTHOO TOKCHYHOE, JIMOO CTUMYIHpYIOLIee Jei-
crBue. Takue XUMHUYECKHUE B3aMMOBJIHMSHUS MOTYYWIIM HAa3BaHHUE -
nenonamuy. B kauecTBe mprMepa MOYKHO Ha3BaTh BBIJIEIECHUS COTLIO-
JIMIA CBEKJIbI, TOPMO3SIINE TIPOPACTAHUE CeMSTH KyKouisi (Agrostemma
githago). Hyt (Cicer arietinum) mopasJsifolie IeicTByeT Ha KapTo-
(einb, KyKypy3y, HOJICOTHEYHHK, TOMAThI ¥ JIPYTHe KyJIbTYpbI; (hacosb
— Ha POCT SAPOBOU MIICHHUIIBI; KOPHEBBIC BBIJCICHUS MbIpes
(Agropyron repens) u koctpena (Bromus inermis) — Ha pacTyiue
BOJIM3M C HUMU JIPYTHE TPAaBSHUCTBIE PACTEHHS U JTaXke 1epeBbs. Kax
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PacteHue-
akuenTtop

PacTeHue-
Jatelile]e} [MoTeps B noyBy

PucyHok 9.28 — BnusiHne ogHoro pacteHusi Ha gpyroe

(no A. M. lN'poa3suHckomy, 1965)
1 — MmuasmuHbl, 2 — chumoHyudHble seujecmesa, 3 — humozeHHble sewecmsa, 4
— aKmueHble MPUXU3HEHHbIe 8bl0eNIeHUsl, 5 — MaccuBHble MNPUXU3HEHHbIE 8bl0e-
neHusi, 6 — nocmepmHble 8bi0eneHus], 7 — nepepabomka 2emepompoHbIMU opaa-
Hu3Mamu

KpaiiHioto (hopMy ayIeNonaTiy Uik HEBO3MOKHOCTD CYIIIECTBOBAHUS
TOTO WJIM MHOTO BHJIA B PUCYTCTBUU JIPYTOTO B pE3yIbTaTe MHTOKCH-
KalliK CpeJibl, HA3bIBAIOT aMeHCanu3mMom. AMEHCAIN3M COOTBETCTBY-
€T MPSMOM KOHKYpPEHIIMH, aHTHONO03Y U aHTaroHu3My. Tak, omaromaps
BBIICJIEHUIO KOPHSIMU TOKCHYECKHX BellecTs sictpedsiaka (Hieracium
pilosella) u3 cemeiicTBa CII0KHOIBETHBIX BEITECHSET APYTHE OTHOJIET-
HHE PAaCTEHHMs M HEPEJIKO 00pa3yeT YUCThIE 3apOCIIH Ha TOBOJIBHO 00T~
IMX TUIonaasx. MHorue rpulbl 1 OaKTEpUK CHHTE3UPYIOT aHTHOHO-
THKH, KOTOPBIE TOPMO3ST POCT APYTUX OaKkTepuil. AMEHCAIN3M ILH-
POKO pacmpoCTpaHeH B BOIHOU Cperie.

HWrak, annenonarusi — BO3ACHCTBHE OJHUX PACTEHHH Ha Jpyrue C
TIOMOIIBIO TIPOM3BOJIMMBIX UMM XUMHUUYECKHUX BELIECTB — KOMUHOS. Be-
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IIECTBA, C TIOMOIIBIO KOTOPBIX PACTEHHMS JICHCTBYIOT Ha MHUKPOOPTaHH3-
MBI, Ha3bIBAIOTCS (PUTOHLIMIAMH; BELIECTBA, C IOMOLBIO KOTOPBIX MHK-
POOPraHu3MBbl BIHMSIOT APYT HA ApPYra, HAa3bIBAIOTCS aHMUOUOMUKAMU,
BEILECTBA, 00pa3yrOLHECcs B MUKPOOPraHU3MaX, KOTOPbIMHU OHH JEHCTBY-
0T Ha BBICIIIEE PAaCTEHHE, BBI3bIBASI X YBSIAHWE, HA3BIBAIOTCS MAPAZMU-
Hamu (puc. 9.29).

VY pa3HbIX BUJIOB paCTEHUH CTENEHb BO3AECHCTBUS Ha CPely U, TAKUM
00pa3om, Ha )KM3Hb OOUTaTeseil HeOIMHAKOBA B COOTBETCTBUH C OCOOCH-
HOCTSAMH UX MOP(OIOrHHM, OUOTIOTHH, CE30HHOTO pa3BUTHs U Jp. Pacre-
HYs1, HanOoJIee aKTUBHO U ITyOOKO TIpeoOpas3yrolye Cpey u OTpees-
IOIIME YCIIOBHUS CYIIECTBOBAHHUS VISl IPYTUX COOOMTATENEH, Ha3bIBAIOT
90upuxamopamu. Paznndarot cunbHbIe 1 c1adble squdukaropsl. K cub-

HBIM M(pUKaTOpamM OTHO-

CAIT €1 (CUITbHOE 3aTeHEHNE,

R e e o 00eHeHNE TI0YB MUTATellb-
(mopmossuue cewjecmea) HbIMH BCLICCTBAMU U I[p.),

cdarHoBble Mxu (3a/1€piKa-
HHE BJIary ¥ CO3/IaHUE 30bI-
TOYHOIO YBJIQ)KHEHUs], yBe-
JINYEHHE KUCIIOTHOCTH, OCO-
Oblil TeMmmepaTypHbIH pe-
UM | T. 11.). CriabbiMu 31~
(uKaTopamMu SBIISIOTCS JTH-
Opesymmcica Itemepeiina CTBEHHBIE MOPOJbI C AKYP-
MuKpoOpeaHuswax """ yuupospzanushisi HOU KpoHo#i (Oepesa, CEeHb),
pacTeHHst TPaBSIHUCTOIO IO~

PucyHok 9.29 — Cxema annenonaru-  KpOBa JIECOB.
YeCKMUX peakuui pacTeHUin U MUKpPoop- B kauectBe 0co0oii

raHusmoB (no Mprommep, 1957) (hopmBI TPAaHCOHOTHYECKIX
B3aMMOOTHOIIIEHUH pacTe-

HUU BBIICISIIOT KOHKYPEH-
yuro. DTO T€ B3aUMHBIE WIN OJHOCTOPOHHHE OTPHULATEIILHBIE BIMS-
HUSI, KOTOpblE BO3HMKAIOT HA OCHOBE MCIOJIb30BAaHUS YHEpPreTHyec-
KHX W MUIIEBBIX pecypcoB MectooOutanus. CHIIbBHOE BIUSHUE Ha
KU3Hb PACTEHUI OKa3bIBAET KOHKYPEHLIUS 3a OYBEHHYIO Biary (0co-
OEHHO YEeTKO BBIpa)KEHA B 00JACTSAX C HEAOCTATOYHBIM YBIAKHEHH-
€M) U KOHKYPEHLMs 3a IUTaTelIbHbIE BElleCTBA MOYBbI, O0Jiee 3aMeT-
Hast Ha OeTHBIX MouBax. [IpuMepoM KOHKYPEHITUH MOTYT CITYKHTh B3a-
WMOOTHOIIIEHUS JTUCOXBOcTa JyroBoro (Alopecurus pratensis) u THII-
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gaka (Festuca sulcata). Tumaak MOKeT IpoOU3pacTaTh BO BIAKHOM MO-
YBe, OJJHAKO B COOOILECTBE JTMCOXBOCTHOTO JIyra HE pacTeT n3-3a Io-
JaBJICHHUA TCHEBBIHOCJINBBIM U 6BICTpO pacTtymum JIUCOXBOCTOM. B
(OpMUPOBaHNH TUITYAKOBOTO MJIH JIHCOXBOCTHOTO (pUTOIIEHO32 pera-
IOIICC 3HAYCHUEC UMECT HE BJIAXKHOCTD IMOYBEI, 4 KOHKYPEHTHBIC B3an-
MOOTHOIIIEHHSI TUITYaKa U JIMCOXBOCTA. B Oonee cyxux mecrooduTa-
HUAX TUITHAK 3ariyliacT JUCOXBOCT, a Ha YBJIa>XHCHHBIX JIyraX BbIXO-
JIMT TTOOEUTENIEM JINCOXBOCT.

Me:xBU10Basi KOHKYPEHLUS! POSIBIISIETCS Y pACTEHUM TaK XKe, KakK
Y BHYTPHUBHIOBast (MOP(HOIOrniecKrne N3MEHEHHsI, CHIKEHHE TI0/10-
BUTOCTH, YUCICHHOCTH U T. 1.). JJoMUHUpYIOMKK BUJ MOCTENEHHO
BBITECHAET WIM CWIBHO CHIKAET €r0 YKU3HECIIOCOOHOCTD.

Camast xKecTKas KOHKYpPEHIIMS, HEPEKO C HEMPEIBUICHHBIMHU MO~
CJICACTBUSAMU, BOSHUKACT ITPU BBCACHUHN B COO6III€CTBa HOBBIX BUJI0B
pacTeHuit 0e3 yuera yKe CIOKUBIIUXCS OTHOLICHUH.

9.4. AHTpOonoreHHubie GaKToOpbI

JleiicTBue YenoBeKa Kak 9KOJIOTHIECKOTO0 (paKkTopa B PUPOJIE OT-
POMHO M upe3BbIUaiiHO MHOT000pa3Ho. B HacTosee BpeMsi HU OAMH
13 HKOJIOTHYECKUX (PaKTOPOB HE OKA3bIBAET CTOJb CYIIECTBEHHOTO U
BCEOOILEro, T. €. IJIAHETAPHOTO BIMAHHUSA, KaK YEJIOBEK, XOTs 3TO Hau-
Oosiee MOJIOION (hakTOp M3 BCEX ACHCTBYIOMIMX HA MpUpody. Bims-
HUE aHTPOMOIreHHOro (PakTopa MOCTENEHHO YCWJIMBAJIOCh, HAUMHAs
OT 30X coOMpaTeabCcTBa (1€ OHO MaJIo YeM OTJINYAJIOCh OT BIIUS-
HUS KUBOTHBIX) /10 HAlUUX JHEH, 3MOXM HAYUYHO-TEXHUYECKOTO
nporpecca u aemorpaduieckoro B3pbiBa. B mporecce cBoeit nes-
TEJILHOCTH YEJIOBEK CO37all 0OJbIIOe KOJMUECTBO CaMbIX Pa3HO00-
pa3HBIX BUIOB )KUBOTHBIX U PACTEHUH, CYLIIECTBEHHBIM 00pa3oM Ipe-
00pa3oBbIBAJ €CTECTBEHHBIE MPUPOIHBIE KOMITIEKChl. Ha 3HaunTeh-
HBIX TEPPUTOPUSX CO3/1aT1 0COOBIE, HEPEKO MPAKTHUECKH ONTUMAIIb-
HBIE YCIIOBUS )KU3HU MHOTUM BuaaM. Co3aBasi OrpOMHOE pa3HO00-
pasue cOpTOB U BUJIOB PACTEHUI U )KMBOTHBIX, YEJIOBEK CIIOCOOCTBO-
BaJI MMOSIBJICHUIO Y HUX HOBBIX CBOMCTB M Ka4€CTB, 00€CTIEUNBAIOIINX
MM BbIKHMBaHUE B HEOJArOMpUsATHBIX YCIOBHX, Kak B 00pbOe 3a cy-
IIECTBOBAHUE C IPYTUMH BUJIAMH, TaK H HEBOCTIPUUMYHUBOCTH K BO3-
JEUCTBUIO MAaTOr€HHBIX OPraHU3MOB. M3MeHeHus, Mpou3BOANMbIE
YeJI0BEKOM B NMPHUPOIHON cpelie, CO3Aat0T Ui OJHUX BUAOB Osaro-
NPUATHBIE YCIOBUS AJI1 Pa3MHOXKEHUS U Pa3BUTHS, Ul IPYTHX —
HeOnaronpusTHeie. 1 Kak pe3ynbTart, MeX1y BUIaMU CO3AI0TCS HO-
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BbI€ YMCJICHHBIE OTHOIICHHMS, NMEePECTPANBAIOTCS MHIIEBBIE IIETH,
BO3HUKAIOT MPUCIOCOOIEHHs, HEOOXOAUMBIE ISl CYIIECTBOBAHUS
OPTraHU3MOB B U3MEHEHHOU cpefe.

Opnnako, B koHie XX — Hauajne XXI cronetust co3ganu KpuTH-
YECKYI0 CHTYallUIO CIEIYIONINE HETaTUBHBIC TEHICHIIHH:

1. TToTpebnenne pecypcoB 3eMiIM HACTOJILKO MPEBBICUIIO TEMITbI
UX €CTECTBEHHOT0 BOCIPOM3BOJICTBA, YTO HUCTOLIECHUE MPHUPOTHBIX
00rarcTB CcTaja0 OKa3bIBaTh 3aMETHOE BIMSIHUE HA UX UCIOJIb30BaHUE,
Ha HAIIMOHAJIBHYIO ¥ MUPOBYIO SKOHOMUKY, TIPUBEJIO K HEOOpaTUMO-
My 0O€IHEHUIO JTUTOC(Eephl 1 OHOChEpHI.

2. OTx07b1, TOOOYHBIE MPOILYKTHI MPOU3BOJICTBA U ObITA 3arps3-
HSIOT OMoCdepy, BHI3BIBAIOT Je(hOpPMAIINH 3KOJIOTHIECKUX CUCTEM, Ha-
PYWIAIOT 2100anbhblll KPY208OpOmM Geujecms W CO3NAI0T Yyrpo3y JUis
310poBbs YenoBedecTna (puc. 9.30).

AHTpONOreHHbIE BO3ACHCTBUS HAPYILIAIOT 3aMKHYTOCTb KPYTOBO-
poTa BemecTB B dkocTcTeMax (puc. 9.31).

YacTs BeliecTBa B arpolieHo3ax 0€3B03BPaTHO U3bIMAETCS U3 IKO-
cuctembl. [1pu BRICOKMX HOpMax BHECEHHUS YIOOPEHHM ISl OTIEIb-
HBIX 3JIEMEHTOB MOKET HaOII0aThCs SABJIEHNE, KOTla BEIMYMHA BXOJIa
AJIEMEHTOB MHUTAHUS B PACTEHHS W3 MOYBHI OKA3bIBAE€TCSI MEHBIIE
BEJIMYMHBI TOCTYIIEHUS SJIEMEHTOB MUTAHUS B [IOYBY U3 pa3iararo-
HIMXCSl PACTUTENBHBIX OCTATKOB M ynoopeHuil. C X035l CTBEHHO MO-
JIe3HOW MPOJYKIIMEH B arporieHo3ax otuyxkaaercsa 50-60 % opranu-
YEeCKOI'o BEIECTBA OT €ro KOJIMYECTBA, aKKyMYJIUPOBAHHOTO B MPO-
TYKITUH.

Takum oOpa3om, 1eHCTBHA YesloBeKa 000TralaroT Ui 00eTHIIOT
coobmiecTBa. BiusHue aHTponoreHHoro ¢akTopa B MPUPOIE MOXKET
OBbITb KaK Co3HamenbHbiM, TaK U CIYYaliHbIM, WIN Heoco3HanHubiM. Ye-
JIOBEK, paclaxuBasi LEIMHHBIE U 3aJIEKHBIEC 36MJIU, CO3AAET CEIbCKO-
XO35HUCTBEHHBIE yrofibsi (arpOLI€HO3bl), BHIBOAUT BBICOKOIIPOIYKTHUB-
HBIE ¥ YCTONUYMBBIE K 3a00J1€BaHUSAM (POPMBI, PACCEIISET OHUX U YHUY-
TOXAET JPYTUX. DTU BO3JEUCTBUS YacTO SBISIOTCS MOJOKHUTEIbHBI-
MU, HO HEPEIKO HOCST OTPULIATEIbHBIN XapakTep, HanpuMep, HeoO1y-
MaHHOE paccelieHue MHOTHX >KHBOTHBIX, PACTEHUI, MUKPOOPTaHU3-
MOB, XUIIHUYECKOE YHHUTOXKEHHUE LIEJO0r0 psija BUAOB, 3arps3HEHUE
Cpezbl U JIp.

K ciydaiiHbiM OTHOCATCS BO3IEHCTBUS, TPOUCXOSIIUE B IPUPO-
JIe TIO]T BIMSIHUEM YEJIOBEYECKOH JIeATeIbHOCTH, HO HEe OBLIH 3apaHee
NPEAYCMOTPEHBI U 3allJIaHUPOBaHbl UM, U TaKUX MPUMEPOB HEMAJIO:
pacnopoCTpaHEHUE PA3IWYHBIX BPEAUTENECH, NApa3UTOB, CIIYyYaHBII
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| Sckoroxoanucras

YCTOHYMBAR
IKCINYATAUMA

PucyHok 9.30 — lMyTn HapylweHus feAaTenbHOCTbLIO YerioBeKa yCcTomn-
YMBOrO YPOBHSA 3KCMJlyaTaLun pecypcoB eCTeCTBEHHOW GMOThI
(no B. Hebeny, 1993)

3aBO3 Pa3/IMYHBIX OPraHU3MOB C I'PY30M, HENPEABUACHHbIE MOCIEN-
CTBHsI, BBI3BAaHHBIE CO3HATEIILHBIMHU JEUCTBUSIMU B MIPUPOJE, HAMPHU-
Mep, HeXelaTebHbIe SBJIEHHUS, BbI3BAHHBIE OCYILIEHHUEM OO0JIOT, MOCT-
POMKOM TNIOTHH, PACTIAIIKON LIETUHBI U 1.

UYenoBeKk MOXKET OKa3bIBaTbh HA JKUBOTHBIX M PACTUTEJBHBINA I10-
KpOB 3eMIIU KaK mnpsmoe e1usHue, Tak U KoceeHHoe. Paznoobpasue
COBPEMEHHBIX (POpM BO3/I€HCTBUS UEIOBEKA HA PACTHUTEILHOCTD MPEI-
cTaBiieHO B Tabmuie 9.3.

Ecmn k BBIIIEyKa3aHHOMY J00aBHTH BO3JCHCTBHE YeJIOBEKa Ha
JKUBOTHBIX: MTPOMBICEN, UX aKKJIMMAaTH3aLMI0 U pEeaKKIMMaTU3aLHIO,
MHOT000pa3Hble (OPMBI PACTEHUEBOAYECKONW M KHUBOTHOBOIYECKOM
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CO3[0AHME
CTPYKTYP

&

OTMHPAHKE

VACEPEHWE  OBEOHEHME OBEIHEHME

PucyHok 9.31 — KpyroBopoTbl nuTaTesibHbIX BELWECTB B €CTECTBEH-
HOW M arpapHon akocuctemax (no A. TapabpuHy, 1981)

JEeSITeTbHOCTH, MEPOTIPUSTHS TI0 3aIIUTE PACTEHUH, OXpaHe PeIKUX U
9K30THUECKUX BUJIOB U T. JI., TO TOJIBKO OJIHO TIEPEUHCIICHHUE STHX BO3-
JeMCTBUI Ha MPHUPOIY MOKA3bIBAET IPaHAMO3HOCTH AHTPOIIOTEHHOTO
(haktopa.

W3meHenus: mpoucxomsT He TOJIBKO B KPYITHBIX MaclTabax, HO U
Ha IpUMepe OTAeNbHBIX BUIOB. Tak, Ha OCBOSHHBIX 3eMJISIX, Ha TIOCe-
BaX 3JIaKOBBIX KYJIBTYp CTaJIM B OOJBLIMX KOJMYECTBAX Pa3MHOKATb-
Csl IIIIEHUYHBINA TPHIIC, 37IAKOBBIE TJIM, HEKOTOPHIC BHIIBI KIIOTIOB (Ha-
npUMep, BpeIHas Yyepenalika), pa3iduHble BUbl CTe0NeBbIX ONOoIIeK,
TOJICTOHOXKA | ApyTHe (puc. 9.37).

MHorue U3 3THX BUIOB CTaJIH JOMHHUPYIOLUIMMH, a paHee Cyllle-
CTBOBABIIIME 3/IECh BHIIbI MCUE3H WM OB OTTECHEHBI B KpailHUE
ycnoBus. MI3MeHeHns1 KOCHYIHCh HE TOJIBKO PAaCTUTEIBHOTO U )KUBOT-
HOTO MHUPa, HO U MUKPOQIIOPEl U MUKPO(DayHbI, ”3BMEHUINCh MHOTHE
3BEHBSI B IIETISIX TUTAHUSL.

JlesiTeIbHOCTD YeNOBEKA BBI3BIBACT LEIIBIN PsiJ] TPUCIIOCOOUTENb-
HBIX PEaKIMi U CO CTOPOHBI OpraHn3MoB. [1osiBiIeHNE COPHSIKOB, PH-
JOPOXKHBIX PacTEeHHIA, aMOAPHBIX BpEAUTENEH U APYTHX MOJOOHBIX UM
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Tabnuua 9.3 — OcHOBHbIe (hOpMbI BIUSHUA YeNnoBeKa Ha pacTeHus U
pactutenbHbIM nokpos (no A. I'. BopoHosy, 1973)

Henocpeact-
Co3pgaHue HoBbIX
BEHHOE BO3- .
MN3meHeHne nelicTene mMecTtoobuTtaHun, | CosgaHue OxpaHa
apearnos yenosexa na | "€ CBOWNCTBEHHbIX| KyNbTypHbIX | pactuTenb-
pacTeHun _ | HeHapyleHHoW |dUTOLEHO30B | HOro NoKpoBa
pacTUTENbHbI
npvpoge
NnoKpoB
3aBo3 Pacnatluka CospaHue CospgaHue OxpaHa
pacTeHun pyaepanbHbIX KyNbTYpHBIX  pacTu-
MecToobuTaHuii  PUTOLEHO30B TENbHOro
nokposa
CokpawieHne  OcylieHve CosaaHue
apeanos u BbIpy6ka OoTBasoB n
YHUYTOXEHVWE necor apyrmx
pacTeHuin OpolueHue 1 I'Ip%MbIUJJ'IeHHbIX
obBogHeHne ~ BbIOPOCOB
BbikuraHune
Bbinac gukux
JKUBOTHbIX

BhikaluvBaHune
Hencteue gpl-
MOB 1 ApYrux
BpeaHbIX Npu-
MeceW B BO3-
ayxe

SIBJISIETCS CIICJICTBUEM MTPHUCIIOCOOICHHUSI OPraHU3MOB K YEIOBEUECKOM
JesITebHOCTH B nipupoze. [TosiBUIrch oprann3Mbl, YaCTUYHO WITK TIOJT-
HOCTBIO YTPATUBIIHE CBA3b CO CBOOOIHOW MPUPOIOH, HATIPUMED, aM-
6apubiii noaronocuk (Calandra granaria L.), Mmy4Hble XKyku U3 poja
(Tribolium) u mpyrue. MHOTHE MECTHBIE BUIIBI TIPUCIIOCAOTMBAIOTCS
HE TOJIBKO K JKU3HU B YCJIOBUSIX arpolieH030B, HO BbIpabaThIBAIOT 0CO-
Oble TPHUCITOCOOUTEIILHBIC YEPThI CTPOCHHUS, TPHUOOPETAIOT PUTMBI pa3-
BUTHSI, KOTOPbIE COOTBETCTBYIOT YCJOBHUSAM >KU3HU Ha oOpabarbiBae-
MBIX TEPPUTOPHAX, CIIOCOOHBIE BBIIEPKHUBATH YOOPKY yposkasi, pas-
JUYHBIE arpOTEXHUYECKHE MEPOIPUATHUS (cucTeMy 00pabOTKH MOYB,
CeBO0OOOPOTHI), XUMUYECKHE CpeacTBa OOpbOBI ¢ BpeautensiMu. Og-
HUM M3 Haubosee ApKUX NMPUMEPOB MPUCIIOCOOIEHHS K pe3ysbTaraM
4eJI0BEUYECKOW JeITEIbHOCTH SIBISIETCS TaK Ha3bIBA€MbIA MHIYCTPHU-
aJIbHBIN MEXAHN3M, TOPOXKICHHBIN TPOMBILUIEHHO!N peoitonnel. Tak,
1o 1850 roma B AHMIMM OBLITM M3BECTHBI TOJBKO CBETIbIE Oa00UKH
Oepe3oBoit msaeHuIsl (pruc. 9.32A), okpallleHHbIE O] [IBET JIUIIIa-
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HHUKOB, TMOKPBIBAIOIINX CTBOJIBI JepeBbeB. [locie Toro, kak CBETIIbIC
JIMIITIAHAKHA OCHOBATEIILHO MPOKONTHIKCH (DAOPHUHBIM TBIMOM, CBET-
Jasi TSJICHUIIA cTaja Bce 00Jiee BHITECHATHCS TEMHOM, MEHEe 3aMeT-
HOH M TIOATOMY JIydlIlle YKPBIBAIOLICHCS OT I71a3 XUIIIHUKOB Ha MOTEM-
HEBIINX CTBOJIAxX JiepeBbeB (puc. 9.32B). Beero 3a HECKOIBKO JIeCATH-
JeTui TeMHas (opma TISIIEHHUIIBI TIOJTHOCTHIO BBITECHHIIA CBETIYIO
BE3JIe, 32 UCKIIIOUCHUEM CEJIbCKUX MECTHOCTEH.

B oTBeT Ha XMMHYECKHEe 00pabOTKH MOCEBOB, MPOBOIUMbIE Ye-
JIOBE€KOM, Y MHOT'UX OpPTaHU3MOB IOsABUJIACH YCTOﬁqHBOCTB K pas-
JIMYHBIM HMHCCKTUIIMAAM, O6YCJ'[OBJ'IGHHE[$[ ITOSIBJICHUEM OCO6BIX, BHU-
JIOM3MEHEHHBIX 110 XMMHYECKOMY COCTaBY JIMITOUI0B, CIOCOOHOC-
ThIO )KPIpOBOﬁ TKaHU paCTBOPATH U HaKallJIMBaTh B cele 3HaYuTEeIb-
HO€ KOJHUYECTBO $/1a, a TaK)Ke M B CBA3H C yCHIIEHHEM (epMeHTa-
THBHBIX PEakIMii B 0OMEHe BEIIeCTB, CIIOCOOHOCTHIO MPEeBpaIlaTh
STOBUTHIC BEIIECTBA B HEHTpalbHbIe MU HesoBUTHIe. K mpuco-
CO6JICHI/IHM Y OpraHu3MoOB, CBA3aHHBIX C ACATCIBbHOCTbIO YCJIOBEC-
Ka, OTHOCSITCSI CE30HHbBIC MUTPAIlMU CHHUI[ M3 Jieca B TOPOJI U 00-
patHO. 3UMO¥ B rOPOJIax ST NTHUIIBI C MOPAZUTEILHON THIATEIBHO-
CTBIO U PETYJISIPHOCTBIO OOCIEAYIOT OJHO OKHO KHJIOTO JoMa 3a
IpyruM. B mouckax kopMa CAMPAIOT KIIOBOM OyMa)KHYIO YIaKOB-
Ky ¢ KOPOOOK, MAaKeTOB U JPYTUX MPEIMETOB, M0 BHEIIHEMY BHUIY

PucyHok 9.32 — MackupoBka 6abo4ku 6epe3oBon NafeHULbI
(no M. ®apby, 1971)
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JAJIEKUX OT IPUBBIYHBIX» KOPMOBBIX 00BEKTOB, BCTPEUAIOIIUXCS
UM B yCJIOBHSIX Jieca.

[Ipumepom BIUSHHS aHTPOIMOTEHHOTO (pakTopa CIyKHUT M CIIO-
COOHOCTb CKBOPLIOB 3aHMUMATh IO/ T'He3la CKBOpeYHUKHU. CKBOp-
bl OTAAIOT PEINOYTEHNE UCKYCCTBEHHBIM IOMUKAM U B TOM CITY-
yae, Korja psiioM Ha jaepeBe umeeTcs Aymino. M Takux npumepon
MHOTO, BCE OHU CBHJETEIbCTBYIOT O TOM, YTO BIIMSHHE YEJIOBEKa
Ha MPUPOIY SBIAETCS MOLIHBIM 3KOJIOTMYECKUM (DaKTOPOM.

33}.‘[3]’[“9[ K NPAKTUYCCKUM 3aHATUAM

3aganue 9.1. M3yunTh OCHOBHBIC THITHI KOJIOTUYECKUX B3aUMO-
JIEUCTBUMA.

Mamepuanvt u 0bopyoosanue: 1. KONNEKUNW; 2. TUTAKaThI; 3. K-
HelkH; 4. IBETHBIC KapaHJally; 5. paboyas TeTpab.

Buvinonnenue 3adanus. Vicnonb3ysl KOJIEKINIO JKUBBIX OpPraHu3-
MOB, TJTaKaThl, PUCYHOK 9.33, pacCMOTPETh OCHOBHBIE THIIHI DKOJIOTH-
YECKHUX B3aMMOJCHCTBUN, JaTh UM XapaKTEPUCTHKY.

Pesynbrarel oTpakarot B paboueit TeTpasu.

3aganue 9.2. M3yunTh KOHKYPEHTHbIE B3aUMOOTHOLIEHUS MEX-
Jly OpraHu3MaMH Ha MpUMepe OOMIIHSI Pa3HBIX TPYII MPOCTEHINX B
cenroM Hactoe (no H.M. YepnoBoii, 1986 ¢ usmeHeHUsIMH).

Mamepuanvt u obopydosanue: 1. cTakaHbl ¢ CEHHBIM HACTOEM pas-
HBIX CPOKOB 3KCIO3MIIMH; 2. MUKPOCKOIIBI; 3. IPEIMETHBIE U TOKPOBHBIE
cTeKsa; 4. MUMNeTKH; 5. MyCThle XMMHYECKUE CTAKaHbL;, 6. JUCTUILINPO-
BaHHAsi BOJIA; 7. TMHEHKM; 8. IIBETHBIE KapaHaau; 9. pabovast TeTpajp.

Buinonnenue sadanus. CEHHON HACTOM MPUTOTABIMBAIOT KHUIIsTUe-
HueM B Tedenue 10—15 MuH nopumu cyxux Tpas (Jiyurie 6paTb CEHO
¢ yyactreM 000OBBIX M Pa3HOTPaBbs) B BOJIE, MOCJIEC YETO KHUIKOCTh
OXJIQXKJIAIOT, HAJIMBAIOT B KOJIOBI MM XMMHYECKUE CTaKaHbl U BbIJIEP-
JKUBAIOT 2—3 JIHA J10 00pa30BaHUs HA TIOBEPXHOCTH OaKTepHaIbHON
IUIEHKU. 3aTeM HacCTOM 3apakaroT MaJlbiM 00beMOM BoAbl 1—2 wmul,
B3ATOM M3 €CTECTBEHHOTO BOJJ0€MA (JTy4Ille CTOSUEr0) WM U3 aKBapH-
yMa, JUl MHOKYJISILIMU OOMTAIOIMMU B BOz€ MpocTerinmu. Jlis 3a-
HSTHSI TOTOBSIT CEPHUIO CTAKAaHOB C CEHHBIM HACTOEM Pa3HBIX CPOKOB
SKCIo3uumu: 3a 2, 3, 5, 7, 14, 30 u 60 nueii.

OT1OHparoT NHUIETKON MO Karie HUIKOCTH M3 CTaKaHOB Ha Tpel-
METHBIE CTeKsIa. HakphIBalOT MOKPOBHBIMH CTEKJIAMHU B TOPSIIIKE YBE-
JMYEHUs! SKCIO3UIMHU HacTos. [IpocMarpuBasi o MaibiM yBEJIMYEHH-
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PucyHok 9.33 — OCHOBHbIe TUMNbl IKONIOFMYECKMX B3auMoaencTBumn

€M MHUKpPOCKOMNa, 00HAPYKUBAIOT OTJIMYMS B 3aCEJIEHHOCTH Karenib U3
pa3HBIX cTakaHoB. [IpogomKaoT MPOCMOTp 1o/ OOTBIIMM YBEITNIECHH-
€M, ONpENeNOT, UCTOJIb3Ys BCIIOMOrare/ibHble TaOIUIbl, MACCOBBIE
(dopmbl nipocTedmmx. OneHnBaT 00MIHe Kakaoi (Gopmbl pocTeii-
HIMX U MEJIKUX MHOTOKJIETOYHBIX, CPABHUB YHUCIEHHOCTb 3TOH (POpMBI
B Pa3HBIX KallIsiX, ¥ BBIPAXKAIOT €e B Oaiax, Uil Yero UCIOb3YIOT
OTHOCHUTEJNBHYIO IIKATy: O4€Hb MHOTO — 5, MHOTO — 4, cpeJiHe — 3, Majio
— 2, oueHb MaJio — 1. 3anonHsroT B pabouei TeTpaau Tadbnuiy 9.4.

CocTaBnsT cxeMaTHUeCKUi rpad)uK CMEHBI TOMUHHUPYIOIIUX
¢dopm mpocreimmx. CpaBHUBAIOT ¢ rpadukom, noiaydeHHsiM [.D. 'a-
y3e (puc. 9.34).

UYepe3 HEKOTOPOE BPEMs B )KUBBIX OCTAIOTCSI 0COOM TOJBKO OJTHO-
TO BUJIa, BBDKHBIIHME B OOphOE 3a MHUIILY, TaK KaK €ro MOMYJIsus Obic-
Tpee pocia U pa3MHOXKaach.
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[ToGenuTenemM B KOHKYpEHTHON 00pbh0Oe OKa3bIBaeTCs TOT BHJI, KO-
TOPBIN B JAHHOM IKOJIOTUYECKOH 00CTAaHOBKE MMEET XOTsI ObI HEOOJIb-
IMe MPEeuMYIIEecTBa Mepes] APYTHM, a CIeI0BATENBHO, U OOJBIIYIO
NPUCTIOCOOIEHHOCTD K YCJIOBHSM OKpPYIKaIOIIeH CPEIbl.

3aganme 9.3. M3yunth cuMOM03 Kak (hOpMy IKOJIOTHUECKUX OT-
HOILIEHUH.

Mamepuanvt u 060opyoosanue: 1. KOIIEKIMS U TIIAKaThl CAMOMO-
3a JKUBOTHBIC-0AKTEPHUH, PACTEHHSI-HACEKOMbIE, HACEKOMbBIE-HACEKO-
MbI€; 2. TepOapHbIi MaTeprail 0000BBIX PACTEHHM ¢ KIyOCHbKaAMH —
KJIeBEep KpacHbIH, (hacomb, cos, MONUH; 3. TUHEHKH; 4. BETHBIE Ka-
pannamy; 5. pabouast TeTpaib.

Ta6nuua 9.4 — O6mMnue pasHbiX rpynn NPOCTEALNX B CEHHOM HacToe

Bannbl no SKCMno3nunam
3 | 5 | 7 | 14 ] 30 | e0

Mpynna |

Buinonnenue 3a0anus. I1onp3ysch KOIIEKIUIMH, TepOAPHBIM Ma-
TEpUajoM, TUIaKaTaMHU U CXEMOW CUMOMOTHYECKHX B3aWMOOTHOIIIE-
HUH, U3y4aloT pa3inuHbie Gopmbl cuMmOuo3a (puc. 9.35).
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PucyHok 9.34 — PocT YncneHHOCTU UHdy3opun

(no I. ®. layse u3 H. M. YepHoBon, A. M. Bbinosou, 1988)
Paramecium candatum (1) u P. aurelia (2) A — e cmewaHHoU Kynbmype, b — 8
pa30ernbHbIX
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PaccmarpuBatot repOapHbIil MaTeprasl 6000BBIX PACTEHHH C KITy-
OCHBKOBBIMH OakTepusiMu (puc. 9.36).
Pe3ynbraThl oTpakatoT B paboueil TeTpau.

3aganue 9.4. M3yunuth aHTponoreHHbie (HakTOpbl HA MpUMEpE
HACEKOMBIX, CTABIIMMH OIIACHBIMU BPETUTEISIMH CEJIbCKOX03IHCTBEH-
HBIX KYJBTYP.

Mamepuanvt u 06opydosanue: 1. KOJIEKIUS U TUIAKAThI OMTACHBIX
BPEIUTENICH CENbCKOXO3IMCTBEHHBIX KYJIBTYp: IIBEICKAas MyXa, 03U-
Masi COBKa, TeCCEHCKUN KOMapuK, TyTOBOW MOTBUIEK, KYK-Ky3bKa, KO
BpEJIHAs Yeperanika, XJIeOHbIH MUINIIBIINK, 371aKoBast TS, 2. TMHEH-
K1, 3. IBETHBIE KapaHaamu, 4. pabodas TeTpab.

Buvmmonnenue 3adanus. Tlonp3ysich KOJUIEKIMEH, TUIaKaTaMH, U3yda-
0T BUJIbl HACEKOMBIX, CTABIIMX OMACHBIMU BPETUTENSIMH CEIIbCKOXO035H-
CTBEHHBIX KyJbTyp (puc. 9.37).

Pesynbrarel oTpaxaroT B pabodeil TeTpaiu.

Cum6uo3 (onpeaenenne moHATH )

JKupoTHbBIE -
OakTepun

Hacexombie -
HACEKOMBIE

Pacrenus -

OakTepun
Pacrenns -

HACCKOMBIC

Pactenus - rpudst u 1p.

PucyHok 9.35 — Cxema cuMGMOTMYECKMX B3aMMOOTHOLLEHUN
(no T.A. Ko3anoso#u, T.C. CyxoBo#n, B.1. CuBornasoBy, 1996)
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PucyHok 9.36 — Knyb6eHbku Ha KOPHAX 606OBbLIX pacTeHuM

(no A. M. WeHHuKoBy, 1950):
A — knesepa KpacHozo, b — ¢paconu, B — cou, ' — nronuHa

PucyHok 9.37 — Buabl HacekoMbIx, CTaBLIMe ONacHbIMU BpeauTens-

MU CeNbCKOro Xo3sincraBa:
1 — weedckasa Myxa; 2 — 03umasi coska;, 3 — 2eCcCeHCKUl Komapuk; 4 — ry2oeoll
mombinek; 5 — XyK-Ky3bka; 6 — Krion epedHas yepernawka; 7 — XnebHbil nunussb-
wuk; 8 — 3nakoeasi mnsi
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KOHTpOJIbeIe BOIIPOCHI

1. JlaiiTe XapakTepUCTUKY OMOTHYECKUM (DaKTOpaM.

2. Jlaite onpenenenue xkoaxyusm 1o Knemenrcy u Llendopmy.

3. KakoBbl B3auMOEHCTBUSI MEXKILy OCOOSMHU OIHOTO BUA?

4. KakoBbl B3aMMOJEHCTBUS MEXy 0COOSMH pa3HBIX BUIAOB?

5. KakoBa posib 300reHHBIX ()aKTOPOB B )KU3HEIESTEIILHOCTH Opra-
HU3MOB?

6. HazoBurte ocHOBHBIE (pOPMBI B3aUMOOTHOILICHUI MEXIy pac-
TEHUSIMHU.

7. Yto Takoe amienonarus?

8. HazoBuTe npuYMHBI YCUJIEHUS OTPHUILIATEILHOTO BO3/IEHCTBUS
Ha TIPUPOJLy AaHTPOIIOTEHHOTO (haKTopa.

9. HazoBuTe 0CHOBHBIE (DOPMBI BIMSHUS YEIOBEKA HA PACTECHUS U
PacTUTENBHBIN ITOKPOB.
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10. BUOJTOTI'MYECKHUE PUTMBbI

Onno n3 QyHIaAMEHTATBHBIX CBOMCTB KUBOW MPUPOABI — 3TO
IUKITAYHOCTH OOJIBIIMHCTBA MPOUCXOISAIINX B HEH TIpo1ieccoB. Mex-
Jly IBUKEHHEM HeOECHBIX TEJN W )KUBBIMU OpraHu3MaMu Ha 3emiie Cy-
IIECTBYET CBS3b.

JKuBble opranu3mbl 00J1aa10T Pa3IMuHbBIME MEXaHU3MaMH, TOY-
HO OTpenensoumMu nonokeane ColHIla, pearupyonMyd Ha PUTM
npuarBoB, (asbl JIyHBI U ABWKEHHE Hamiel riaHeTsl. OHU PacTyT U
Pa3MHOXKAIOTCSl B PUTME, KOTOPBIM MPUYPOUEH K MPOIOTIKUTEIBHOC-
TH JTHS 1 CMEHE BPEMEHH T0/1a, 00OYCIIOBIIEHHOM B CBOO OYepE/Ib JIBH-
xerriem 3emiu Bokpyr Comnia. CoBnajieHne ¢a3 >KM3HEHHOTO ITUK-
Ja ¢ BPEMEHEM rojia, K yCIOBUSIM KOTOPOTO OHH MPHUCTIOCOOIECHBI,
HMMEeT pelIaollee 3HaueHne A CyIeCcTBOBaHUs BUJa. B mpouecce
HCTOPHYECKOTO Pa3BUTHS IUKJIWYECKUE SBICHUS, TPOUCXOASIINE B
MpUpoJIe, OBUTH BOCTIPUHSATHI M YCBOCHBI KUBOW MaTepuei, Uy opra-
HU3MOB BBIPa0OTaIOCh CBOMCTBO MEPUOAMYECKH U3MEHSTh CBOE (PH-
3MOJIOTHUECKOE COCTOSIHUE.

PaBHOMEpHOE YepenoBaHnEe BO BPEMEHH KaKHX-THOO COCTOSTHUM
OpraHu3Ma Ha3bIBACTCS OUONO2UYECKUM PUMMOM.

PaznnyaroT BHelIHUE (9K30TEHHBIE), UMEIOIIUE TeorpaduiecKyto
MPUPOLLY U CIEAYIOIIKE 32 IUKINUYECKUMH U3MEHEHHUSIMU BO BHEIII-
Hell cpenie, M BHYTpEeHHHE (9HIOTEHHBIE), MU (PU3UO0TOTUIECKUE, PUT-
MBI OpraHU3Ma.

10.1. BHemiHUe PUTMBI

BHemane puTMbl HIMEIOT TeorpaduvecKyto MpUpoy, CBA3aHbI C
BpanieHruem 3emun oTHocuTenbHO ConHia u JIyHbI OTHOCHTENIBHO
3emmn (puc. 10.1).

MHOKeCTBO 3KOJIOTHYECKUX (PaKTOPOB Ha HallIeH IJIaHeTe, B Iep-
BYIO O4€pe/ib CBETOBOM PEXUM, TEMIIEpaTypa, 1aBJIeHHUE U BIaXKHOCTh
BO3/IyXa, aTMOC(HEPHOE JIEKTPOMArHUTHOE T0JI€, MOPCKHE TTPHIHBBI
Y OTJIMBBI U Jp. MOJ1 BIMSIHUEM 3TOrO BPALEHMsI 3aKOHOMEPHO HU3Me-
HsAtoTCs. Ha skuBble OpraHn3Mbl BO3JIEHCTBYIOT U TAKUE KOCMUYECKHE
PUTMBI, KaK MepUOANYECKHE U3MEHEHUS COJIHEUHON aKTUBHOCTH. J1Jist
Comnma xapaktepeH 11-neTHuit u mesnsli psia apyrux nukioB. Cyiie-
CTBEHHOE BIIMSHHAE OKa3bIBAIOT HAa KJIMMAT Halllel MIaHeThl U3MEHe-
HUS COJTHEYHOU paauanuu. [ToMrMMO IUKINIECKOTO BO3IEHCTBHUS abH-
0TUYEeCKHUX (DAKTOPOB BHEIIHUMH PUTMAMHM JIJIsl JTFOOOTO OpraHu3Ma
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Touka oceHHero
paBHOOEHCTBUA

3umHee
COMHLECTOSHUE

NetHee CONHuecToAHWE

To4ka BeCceHHero
paBHOAEHCTBUA

PucyHok 10.1— MyTb 3emnu Bokpyr ConHua

ABJIAKOTCA U 3aKOHOMEPHBIC U3MCHCHHS aKTUBHOCTH, a TAKKE ITOBEC-
HUEC OPYIUX KUBLIX CYHICCTB.

10.2. BuyTpennue, pu3nogoruueckKkue puTMbl

BayTtpennue, pu3nonornieckie puTMbl BO3HHKIIA HCTOPHYECKH.
Hu opun ¢usmonornyeckuii mporecc B OpraHu3Me He OCYILECTBIIA-
eTcst HerpepbiBHO. OOHapyKeHa PUTMHUYHOCTD B MPOLIECCaX CHHTE3a
JIHK u PHK B kieTkax, B cunTe3e 6eKoB, B paboTe pepMeHTOB, jies-
TEJIbHOCTH MUTOXOHAPHUH. JleneHne KIeToK, COKpallleHue MBI, pa-
00Ta *xene3 BHyTpeHHeH cekpelun, OueHne cepaua, JblxaHue, Bo30y-
JMMOCTh HEPBHOM CHCTEMBI, T. €. paboTa BceX KJIETOK, OPraHOB U TKa-
Hel opraHusma noguuHsAeTCs onpeneneHHoMy putmy. Kaxknas cucre-
Ma UMeeT CBOI coOCcTBeHHBIN nepuon. JlelcTBusiMu (hakTOPOB BHEIII-
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HEH cpesibl U3MEHUTD 3TOT MEPHUOJ MOXKHO JIMIIb B Y3KHUX Mpesienax, a
ISl HEKOTOPBIX MPOLIECCOB MPAKTUYECKH HEBO3MOXHO. [laHHYIO pUT-
MUKY Ha3bIBAIOT 9HOO2EHHOII.

BHyTpeHHHE pUTMBI OpraHu3Ma CONOAYMHEHbI, HHTETPUPOBAHBI
B 1IEJIOCTHYIO CUCTEMY M BBICTYNAIOT B KOHEUHOM HTOre B BHJE 00-
el MepuoJMYHOCTH MOBeeHHs1 opranu3Ma. Opranu3m Kak Obl OT-
CUMTBIBAET BPEMs, PUTMHYECKU OCYIIECTBISAs CBOM (hu3monornyec-
kue pynkuun. Kak 1uis BHENIHUX, TaK U U1 BHYTPEHHUX PUTMOB Ha-
CTyILJIEHUE ouepeHOH (a3bl mpexx/ie BCero 3aBUCUT OT BpeMeHu. OT-
CIOJIa BpPeMsI BBICTYTIAET KaK OJIMH N3 BAKHEHUIIINX SKOJIOTHUECKHX (haK-
TOPOB, Ha KOTOPBIH JOKHBI pearnpoBaTh >KUBBIE OPraHU3MBbI, TIPH-
crnocalnuBasich K BHEIIHUM IUKIMYECKUM W3MEHEHHSM MPUPOJIBI.

M3MeHeHHs B XKHU3HEAEATEIbHOCTH OPraHM3MOB HEPEAKO COBIA-
JIAI0T TI0 IEPHOJy ¢ BHEITHUMH, reorpadudeckumu nuknamu. Cpeau
HHUX TakKue, KaKk aJanTHUBHbIE OMOJIOTMYECKHE PUTMbI — CYTOUHBIE,
MPUWINBHO-OTIMBHBIE, PABHBIE TYHHOMY MECSIILY, CE30HHbIE, TOI0BbIC,
MHorosetHue (puc. 10.2).

Aonn cekyHAab!
0,001 ¢
MMNYNBCEI
HEePBHOW KNeTku MuoronetHue
(reano6uono-
rm4yeckne
11-netHue)
CEepAeYHbLIA unKn
R — CyTouHble
i CeKyRAs
BOOX BbIOOX
Cpeau roavyHbIX
. Koneu, kaxnoe
11-e wupe
B
AbixaHue ]
0eHb  HOoYb f MeHCcTpyans- | poXaeHue
§ noTomcrTea

rongaHas
nepucTaneThka
xenyaxka
A B
PucyHok 10.2 — PUTMMYHOCTL B XXMBOW Nipupoae:
A — amnnumyda konebaHull buonoaudyeckux pummos, b — cymoyHble, MecsiyHble

u 20008ble pummebl, B — mHoeonemHue pummsi
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Camble BakHbIE OHOIOTHYECKHE (PYHKIIMH OpraHu3Ma (TUTaHue,
pOCT, pa3MHOXKEHHUE U T. JI.) Olarojapsi UM COBIMAJal0T ¢ Haubosee
ONaronpUATHBIM ISl TOTO BPEMEHEM CYTOK U TOJIa.

CyTtounslii puT™m. [[BaX/Ibl B CyTKH, Ha PaccBEeTEe W HA 3aKaTe,
AKTUBHOCTb )KMBOTHBIX M PACTEHHUH Ha Halllel TUIaHETe MEHSIETCs TaK
CHJIBHO, YTO MPUBOJIUT HEPEJIKO K MPAKTHUECKH MOJTHOM, 00pa3HO BbI-
paxasich, CMEHE «JIEHCTBYIOIIMX JIUI». DTO TaK HA3bIBAEMBIN CyTOY-
HBIA pUTM, 00YCIIOBIEHHBIN MEPUOANUECKUM U3MEHEHUEM OCBEIICH-
HOCTH M3-3a BpallleHHs] 3eMJIM BOKPYT CBOEH ocH. B 3eneHbIx pacrte-
HUSIX (DOTOCHHTE3 MIET TOJIBKO B CBETIIOE (THEBHOE) BPEMSI CYTOK. Y
pacTeHuil HEPEIKO OTKPhIBAHUE U 3aKPbIBAHHUE I[BETKOB, MOAHITHE U
OMYyCKaHHE JIUCThEB, MAKCUMAaJIbHAsi MHTEHCUBHOCTD JIbIXaHUSI, CKO-
POCTh poCTa KOJEONTHIISI U JIp. IPUYPOUCHBI K ONPECTICHHOMY Bpe-
MeHu cyTok (puc. 10.3).

PucyHok 10.3 — CyTo4Hble ABMXeHUs nucTbeB chaconu

(no T. K. MNopbiwmnHon, 1979)
lMpumeyarue: A — nucm OHem; b — HOYbIO

Hexotopplie BUIbI )KHBOTHBIX aKTUBHBI JIMIIIb TIPH COTHEYHOM CBE-
Te, HAIIPOTUB, PYTUE ero U30eratoT. Paznnyumst Mex 1y THEBHBIM U HOU-
HBIM 00pa30M >KU3HU — SIBJICHUE CIIOKHOE M CBSA3aHO OHO C Pa3HO00-
pasHbIMH (PU3UOTOTMYECKUMH U MOBEIEHUECKUMHU aIalTalUsIMU, KO-
TOpBIE BBIPAOOTaHBI B IPOLIECCE IBOIOIMU. MITEKOTUTAIOIINE OOBIYHO
OoJiee aKTUBHBI HOUBIO, HO CYLIECTBYIOT M MCKIIFOUEHUS], HAIPUMED, Ye-
JIOBEK. 3peHUE UYeJIOBEeKa, TaK JKe, KaK U UeIOBEKOOOPA3HBbIX 00e3bsIH,
NpHUCTIOCOOJICHO K THeBHOMY cBeTy. Cbitnie 100 dhusronornyeckux GpyH-
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KIIM{, 3aTPOHYTHIX CYTOYHOM MEPUOJUYHOCTHIO, OTMEUEHO y YEJIOBe-
Ka: COH U 00PCTBOBaHKE, M3MEHEHHE TEMIIEpaTyphl Tella, PUTMA Cep-
JICYHBIX COKPAILCHUH, TITyOUHBI M YaCTOThI IbIXaHHs, 00beMa U XHUMH-
YeCKOro COCTaBa MOYM, MOTOOT/ENICHHS, MBIIIEYHONH M YMCTBEHHOM
paboTOCIOCOOHOCTH | T. 1. TakuM 00pa3om, OOTBITMHCTBO )KUBOTHBIX
BKJIIOYAIOT B c€0sl IBE TPYIIIBI BUIOB — OHEGHYIO U HOUHYIO, — TIPaK-
THUYECKH HE BCTPEUAIOLIUXCS APYT ¢ Apyrom (puc. 10.4).

[HesHon HouHoii nopspok nuTanHus

nopsiaok g . ;
nuTaHus XKyk-ckapabein
! Camubl XykoB

R

| =

PucyHok 10.4 — [1HeBHOW M HOYHOM NOPSAAOK NUTAHUA Y XKUBOTHbIX

JlHeBHbIE )KUBOTHBIE (OOJIBILIAS YACTh MTHL, HACEKOMBIX U SILLIEPHLL)
Ha 3aKaTe COJHLA OTMPABISAIOTCA CHaTh, 3 MUP 3AIOJIHSIIOT HOYHBIE
KHMBOTHBIE (€U, JIETYUHE MBILLIH, COBbI, OOJIBIIMHCTBO KOLLIAYbUX, TPA-
BSIHBIC JISITYIIIKM, TapakaHbl U 1p.). IMEroTCst BUABI )KUBOTHBIX C TIPH-
OMM3UTETBHO OTMHAKOBOW aKTUBHOCTBIO KaK JIHEM, TaK U HOUbIO, C Ye-
peIoBaHNEM KOPOTKHX IEPUOJIOB MOKOs ¥ O0apcTBOBaHMs. Takoi putm
Ha3bIBAIOT nonugaznvim (P XULHUKOB, MHOTHE 3€MJIEPOUKH U T. [1.).

CyTOUYHBIA PUTM YETKO MPOCIEKHUBACTCS B KU3HU OOUTATENei
KPYIHBIX BOJIHBIX CHUCTEM — OKEaHOB, MOpeH, OOJbIINX 03ep. 300-
TUIAHKTOH €KEIHEBHO COBEpIIAET BEPTUKAIbHBIE MUTPALIUH, MOJHU-
MasiCh K MIOBEPXHOCTH Ha HOUYb M OIyCKasich AHeM (puc. 10.5).

Bcnen 3a 300M1aHKTOHOM BBEPX-BHU3 MIEPEMELIAIOTCS MUTAIOIIH-
ecst UM Oosiee KpyTMHbIE )KMBOTHBIE, a 32 HUMH — ellie OoJiee KpyIHbIe
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PucyHok 10.5 — ExxegHeBHble BepTUKalibHble MUrpaLMm caMok
BecnoHororo pa4ka Calanus finmarchicus (no P. flaxo, 1975)

XUIIHUKK. CUUTAeTCsl, YTO BEPTUKAJIbHbBIE NEPEMEILEHUS MJIaHKTOH-
HBIX OPraHU3MOB MPOUCXOAST MOJ BIUSIHUEM MHOTHX (PaKTOpPOB: OC-
BEIIEHHOCTH, TEMIIEPATyPhI, COJICHOCTH BOJIBI, TPABUTAILINH, HAKOHEII,
npocTo ronofa. OAHAKO MEPBUYHBIM BCE K€ SBISETCS, 10 MHEHHIO
OOJIBIITMHCTBA YYEHBIX, OCBEIIEHHOCTh, TAK KaK €€ N3MEHEHHE MOXKET
BbI3bIBAaTh U3MEHEHHUE PEaKLUH )KUBOTHBIX HA IPaBUTALIMIO.

Y MHOTHX KMBOTHBIX CYTOUHAs! IEPUOTUIHOCTD HE COTIPOBOXKIA-
€TCsl CYIIECTBEHHBIMU OTKJIOHEHUSMH (PU3HOIOTHYECKUX (DYyHKIMH,
a TPOSIBIIIETCS B OCHOBHOM M3MEHEHUSIMH JIBUTaTEIbHON aKTUBHOC-
TH, HaNpuMep, y rpeizyHoB. Hanbonee uetko ¢pusznonoruyeckue ciBuru
B TEUCHHUE CYTOK MOXHO MPOCIENUTh y JIETY4YHux Mblmeil. B nepuon
JTHEBHOT'O TIOKOS JIETOM MHOTHE U3 JIETYYHMX MBILIEH BexyT cels, Kak
NOWKUIIOTEPMHBIE )KUBOTHBIE. TemrepaTypa ux Tena B 3T0 BpeMs Mpak-
THUYECKH COBIAJIAET C TemrepaTtypoii cpensl. [Tynbc, npixanue, Bo30y-
JMMOCTb OPTaHOB YyBCTB Pe3KO MOHMKEHBI. JIJ1s B3/IeTa MOTPEBOKEH-
Has JIeTy4asi MBIIIb JOJITO Pa30TPEBAETCS 3a CUET XMMUYIECKOH TEeT1o-
nponyKiuuu. BeuepoMm M HOUBIO — 3TO TUIUYHBIE TOMOMOTEPMHbIE
MJIEKOTIUTAIOIINE C BBICOKOW TEMIEPATYPOH Teja, aKTUBHBIMU U TOY-
HBIMU JBHKEHUSIMHU, OBICTPON peakuuei Ha JoObIYy U Bparos.

[leproapl aKTUBHOCTH Y OAHUX BUAOB JKUBBIX OPTaHU3MOB IPH-
YPOYEHBI K CTPOTO OINpPEAeIEHHOMY BPEMEHHU CYTOK, Y APYTUX MOTYT
C/IBUTaThCSl B 3aBUCUMOCTH OT 0OcTaHOBKH. Hampumep, akTHBHOCTh
JKYKOB-YEPHOTEJIOK MJIM MYyCTBIHHBIX MOKPHI[ CABUraeTCs .Ha pa3Hoe
BpEeMs CYyTOK B 3aBUCHMOCTH OT TEMIIEpAaTyphl U BIAXXHOCTH Ha TO-
BEPXHOCTHU TIOYBHI. M3 HOPOK OHM BBIXOISAT PaHO YTPOM U BEYEPOM
(nBYxX(a3HbIi 1MKIT), UK TOJIBKO HOUbIO (0OHO(A3HBIN LIUKIT), UIIH B
TeueHue Bcero aHs. Jpyroit mpumep. OTKphIBaHKE IBETKOB Iadpana
3aBUCUT OT TE€MIIepaTyphbl, COLIBETUI OyBaHUMKA OT OCBELIEHHOCTH:
B ITACMYPHBIH J€Hb KOP3UHKH HE PACKPBIBAIOTCS. DHIOTEHHBIE CYTOY-
HbI€ PUTMBI OT SK30I€HHBIX MOXKHO OTJIMYUTH 3KCIEPUMEHTAIBHBIM
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myTeM. [Ipu MoTHOM TOCTOSHCTBE BHEITHUX YCJIOBUH (TeMIiepaTypa,
OCBELLEHHOCTb, BIAKHOCTb U JIP.) Y MHOT'MX BHJ0OB MPOJIODKAIOT CO-
XPaHATHCS UTUTETFHOE BPeMs LIUKJIbI, OJTM3KHE 110 TIEPHOIY K CYyTOU-
HoMmy. Tak, y Apo30¢ui Takoi 3HJOr€HHBIH PUTM OTMEYAETCS B T€Ue-
HHE JIECATKOB NOKoJeHnH. ClenoBaTesibHO, JKUBbIE OPTaHU3MBI MTPH-
CHocabauBaIMCh BOCIIPUHUMATh KoJjeOaHHs BHELIHEH Cpebl U COOT-
BETCTBEHHO UM HACTPaMBaJIU CBOM (PU3UOJIOTMUYECKUE MTPOIECCHI. ITO
MIPOMCXOIMIIO B OCHOBHOM I10]] BIUSHUEM TpeX (pakTopoB — Bpallie-
Hue 3emiu no otHoteHuto k Connity, JIyHe u 3Be3nam. D1u ¢akTo-
pBI, HAKJIABIBAsICh PYT HA JPYTa, BOCIPUHUMAIIUCH KUBBIMH Opra-
HU3MaMHM KaK pUTMUKA, OK3Kas, HO HE TOYHO COOTBETCTBYIOLIAst 24-
9acOBOMY MIEpHOY. DTO U SBUJIOCH OHOM M3 PUYMH HEKOTOPOTO OT-
KJIOHEHUS] YHJIOTEHHBIX OMOJIOrMYECKUX PUTMOB OT TOYHOIO CYTOY-
HOTO nepuosa. JlaHHbIe YHIOTEeHHBIE PUTMBI TIOTYYHIIA Ha3BaHUE YUp-
Kaowuwix (0T Nart. circa — okoJio u dies — JIeHb, CYyTKH), T. €. TPUOIH-
KAFOIIUMUCS K CYTOYHOMY PUTMY.

V pasHBIX BUIOB U Ja’ke€ Y Pa3HbIX 0COOEH OJJHOrO BHJIA LIUPKa/I-
HBIE PUTMBI, KaK MTPABUJIO, PA3THYAIOTCS MO MPOIOJKUTEIBHOCTH, HO
M0J] BJIIMSIHUEM IPABUJIBHOIO YEPEJOBAaHUS CBETA U TEMHOTHI MOTYT
ctaTh paBHbIMU 24 yacaM. Tak, eciu netsr (Pebromys volans) conep-
aTh B aOCOIIOTHON TEMHOTE O€CIPEPBIBHO, TO BCE OHU MPOCHINAIOT-
Csl M BeyT aKTUBHBINM 00pa3 )KW3HU BHaYaje OJJHOBPEMEHHO, HO BCKO-
pe — B pa3HOE BpeMs, M MPH 3TOM Kaxaas 0COOb COXpaHSET CBOU
putM. [Ipu BoccTaHOBIEHNUH MPABUIBHOTO YE€PEIOBAHUS AHS U HOUU
MIEPUOJIb CHA M OOIPCTBOBAHUS JIETAT CHOBA CTAHOBSITCSI CHHXPOHHBI-
Mu. OTCrof1a BBIBOJI, YTO BHEIIHUH pa3IpakUTeb (CMeHa JHS U HOUM)
PETYIHPYIOT BPOXKIECHHBIE IMPKATHBIE PUTMBI, IPUOIIIKAs UX K 24-
4acoOBOMY HEPHUOLY.

Crepeotun noBeneHusi, 00yCIOBISHHBIN ITUPKATHBIM PUTMOM,
o0Jsieryaer cymecTBOBaHUE OPraHU3MOB IPU CYTOUYHBIX U3MEHEHHU-
X cpepl. BMecte ¢ TeM mpu pacceneHuu pacTeHUN U )KMBOTHBIX,
MOTIaIJaHU M UX B reorpaduiecKue yCIoBus C Ipyroil pUTMUKOM THS
Y HOYH MPOYHBIM CTEPEOTHI MOXKET ObITh HeOIaronpusaTHbIM. Pac-
CeJTUTENIbHBIC BOBMOKHOCTH T€X MJIM MHBIX BHJIOB )KHBBIX OPTaHM3-
MOB HEPEJIKO OrpaHHYEHbl MIYyOOKUM 3aKpeIIeHHUEeM UX LUpKal-
HBIX PUTMOB.

Kpome 3emnn u ComnHua, ecTb elie 0HO HeOeCHOe Teo, IBUKE-
HHUE KOTOPOTO 3aMETHO CKa3bIBAE€TCS Ha JKMBBIX OpraHM3Max Hallen
iaHeTbl, — 370 JlyHa. Y cambIX pa3iM4HBIX HapOAOB CYILECTBYIOT
NPUMETHI, TOBOPSIINE O BIUSIHUU JIyHBI HA YPO)KaHOCTB CEIIbCKOXO-
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PucyHok 10.6 — MHoroue-
TUHKOBbIW YepBb Nanono
(Eunice viridis)

(no M. ®apo6y, 1971)

3SICTBEHHBIX KYJIBTYP, €CTECTBEH-
HBIX JIyTOB U NACTOMIL, TOBECHHUE
YeNoBeKa 1 )KUBOTHBIX. [lepuoouy-
HOCMb, PABHASL TYHHOMY MecCsYy, B
KaueCTBE 3HJION€HHOI0 PUTMa BbI-
SIBJICHA KaK y HA3€MHBbIX, TaK U BOJI-
HBIX OpraHu3MoB. B mpuypoueHHo-
CTH K ompeziesIeHHbIM (a3am JIlyHbl
MEPUOANYHOCTD POSBISIETCS B PO-
€HHH Psiia KOMapOB-XHUPOHOMUJI U
MOJICHOK, Pa3MHOKEHUHU SITTOHCKUX
MOPCKHX JIMJIMHA ¥ MHOTOIIETHHKO-
BbIX uepBeit nanono (Eunice viridis).
Tak, B HEOOBIYHOM TpOIIECCe pa3-
MHO>KE€HHSI MOPCKUX MHOTOIIIETHH-
KOBBIX YEPBEU IMAJN0JIO, KOTOPHIE
00UTAIOT B KOPAIIIOBBIX prdax Tu-
XOro OKeaHa, pojib 4YacOB WUIPAIOT
¢azpl JIynsl. [TonoBble KIeTKH uep-
BEU CO3pEeBAIOT pa3 B rojl MpuMep-
HO B OJTHO M TO € BpEMsI — B OIl-
peIesIeHHbI Yac OIpeneIeHHOro
JHs1, korja JlyHa HaxomurTest B moc-
JieIHer YeTBepTHU. 3a/1HsIs YacThb Teia
yepes (prc. 10.6), HabuTas MoJOBbI-
MM KJIE€TKaMH, OTPbIBAETCSA U
BCIUIBIBAET HA MOBEPXHOCTh. SAlna
U criepMa BBIXOJST HapyKy, U Mpo-
WCXOAUT OIUIOAOTBOpeHHE. Bepx-
H$Is1 [TOJIOBHHA TeJla, OCTABILIASICS B
HOpe KopayioBoro puda, K ciemry-

omeMy rogy CHoOBa HapalmyvBaCT HHUIKHIOIO IMOJIOBUHY C ITOJIOBBIMH

KJICTKaMu.

ITepronbpl pa3MHOKEHHST KOPAJIJIOBBIX MOJIUIOB MTPAKTUYECKH CO-
BIIAJIAIOT BO BCEX yacTsax MUpOBOro okeaHa 1 cBsizaHbl ¢ pazamu JIyHBI.

ITepronnueckoe N3MEHEHNE NHTEHCUBHOCTH JIYHHOTO CBETA B Te-
YeHHE MECsILa BIMSET Ha Pa3MHOXKEHHE U JPYTUX )KUBOTHBIX. Hayaso
JIBYXMECSYHON OEpEMEHHOCTH TUTaHTCKUX JIECHBIX KpbIc Manaiizun
0OBIYHO MPUXOIUTCS HA MOJHOTYHHE. He uckimoueHo, yto spkuil 1yH-
HBIM CBET CTUMYJIMPYET 3a4aTHE Y 3TUX HOYHBIX KUBOTHBIX.
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JloxaeBble 4epBU B CBOEH JKM3HU TAKKE CIEAYIOT MOJIOKEHHUSIM
Jlynbl Ha HeOe. AKTUBHOCTb U COCTOSTHHE YepBsl pa30UThI HA YEThIpe
pUTMa: OJMH COOTBETCTBYET COJHEUHBIM CyTKaM (24 yaca), Ipyrou
— JIyHHBIM cyTKaMm (24,8 vaca), Tpetuii — IyHHOMY Mecsny (29,5
JIHST), YETBEPThIM — TMOJIOBMHE JyHHOTO Mecsua (14,76 aus). [Tpu-
MEPHO 3a TpHU 4aca /10 3axofa JIyHbl 3a TOPU30HT y YepBsl HACTyMaeT
camblil aKTHBHBIN nepron. OcoOeHHO YHEPrUYHO OH MPOKJIAIbIBAET
CBOM IMOJ3€MHBIE XO/Ibl B YaChl MIOJHOIYHUSI U HOBOJIYHHSI.

VY nuen, )Ku3Hb KOTOPBIX MpuBsizaHa K COJHIY U €ro JBUKEHUIO
110 HeOOCBOY, OJTHO M3 BaKHEHUIINX COOBITHH B )KU3HU POSI CBA3AHO C
tdazamu Jlynsl. Tak, myensl, oOUTAIONIME Ha IOTO-BOCTOKE EBpOTIHI,
CHJIbHEE BCETO POSATCS B MOJHOIYHHUE IIPU YCIOBUH, YTO JIETOK CMOT-
PUT Ha ceBep.

[leproanuHOCTb, paBHASI TYHHOMY MECSILY, BBISBIIEHA Y psijia Ku-
BOTHBIX B pEaKLMU Ha CBET, Ha CJIa0ble MAarHUTHBIE MOJIsI, B CKOPOCTH
opveHTaluu. Beicka3biBaeTcss MHEHHE, YTO Ha TMOJIHOJIYHUE MPHUXO-
JATCSl IEpUOJbl MAKCUMAJIBHOM 3MOIIMOHAIBHOM MPUIOAHATOCTH Y
JIFONIeH; 28-THEBHBIN MEHCTPYaIbHBIN UK )KEHIITUH, BO3MOXKHO, yHAC-
JeI0BaH OT MPEJKOB MJIEKOMMUTAIOIIUX, Y KOTOPBIX CHHXPOHHO CO
cMmeHoi (a3 JIlyHbsl MeHsIach U TeMIepaTypa Tena.

Cepbe3HbIMU MOTYT OBITh OCJIEACTBUS TOJTHOIYHUS IS JIFOZIEH,
cTpanatoux 6onesnsmu cepaua. [popeccopom @. 3ecce (Ilpeiina-
p¥isi) YCTAHOBJICHO, YTO B TIOJHOJMYHHE MH(MAPKTHI CIyJalOTCs Yalie,
YeM B MHbIE EPHOJIBL.

IIpuauBHO-OTIIMBHBIE PUTMBI. Biussaue JIyHbl npexie BCero
CKa3bIBA€TCs HA *KM3HHU BOAHBIX OPraHW3MOB MOpEH M OKEaHOB Ha-
el TUIAHETHI, CBA3aHO C MPHUJIMBAMHU, KOTOPbIE 00s3aHBI CBOMM CY-
I€CTBOBaHMEM COBMECTHOMY mNpuTsbkeHuto JIlynsl nu Connua. JIBu-
keHue JIyHbl BOKpYTr 3eMJId MPUBOAUT K TOMY, YTO CYLIECTBYET HE
TOJBKO CyTOYHAs pUTMHKA NPUIMBOB, HO U Mecs4yHas. Makcumaib-
HOM BBICOTHI MPWJIKMBBI JOCTUTAIOT NPUMEPHO pa3 B 14 aHei, korna
Conniie u JIyHa HaxoasTCsl HA OHOM MPSIMOM ¢ 3eMIieil 1 OKa3bIBAIOT
MaKCHMaJbHO€ BO3/AEUCTBUE Ha BOMbl OKeaHOB. CHUJIbHEE BCErO PUT-
MUKa MPUITMBOB CKa3bIBAETCS HA OpPraHu3Max, OOMTAIOIINX B TPHOPEK-
HbIX Bozax. YepenoBaHue NpUIMBOB U OTIMBOB JJIs 5KMBBIX OpPraHU3-
MOB 3/I€Cb Ba)KHEE, YEM CMEHA JIHSA U HOYH, 00yCTIOBJIEHHAs BPaIlIEHU-
eM 3eMITi U HAKJIOHHBIM MOJOKEHHWEM 3eMHON OCH. DTOU CIIOKHOMN
PUTMUKE MPUIMBOB M OTJIMBOB TIOAYMHEHA KU3Hb OPTaHU3MOB, 00H-
TaIOIMX B MEPBYIO ouepeb B MpUOpexHOM 30He. Tak, ¢pusnonorus
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PBIOKU-TpyHHHA, oOuTaronen y modepexns Kamudopaun, Takosa, 9To
B CaMble BBICOKME HOYHbIE MPUJIMBBI OHU BHIOPACHIBAIOTCS Ha Oeper.
Camkw, 3apbIB XBOCT B ME€COK, OTKJIa/IbIBAIOT UKPY, 3aT€M CaMIIbl OIl-
JIOZIOTBOPSIOT €€, OCJIe Yero pblObl Bo3Bpalatorcs B Mope. C oTcTyn-
JIEHUEM BOJbl OILJIOJOTBOPEHHAs! MKpa MPOXOAUT BCE CTAAUM pa3BU-
TUsl. BbIX0A MasbKOB MPOMCXOIUT Yepe3 MoiMecsala U NpuypodeH K
CJIEIyIOIIEMY BBICOKOMY IPUJIUBY.

Ha cyuie oTyiuBbl M IpUIIMBBI IPOSBIISIIOT ce0s1 HA YPOBHE MOYBEH-
Ho# Biaru. Korna Jlyna npoxoaut uepes3 HeOOCBO, Ha MaTepUKax — B
TPyHTE, B CKaJlax — TaK ke, KaK B OKeaHaX, MPOXOAUT MPUIUBHAS BOJI-
Ha. OHa HEBbICOKA — BCETro /10 nojiymerpa. JIroau He YyBCTBYIOT, UTO
MO/l HUMH 1LIeJIbIH KOHTHHEHT «B3JlyBaeTcsi U omnaaaer. JlepeBbs ke
«U3MEPSIIOT» 3TO, U3MEHSISI CBOM tnameTp. M3MeHeHus pa3smepoB CTBO-
J1a POMCXOMIAT UKIMYECKH: JIBA pa3a B MECSIl OHU MPUHUMAIOT MaK-
CHUMaJIbHOE 3HaY€HHUE U JBa paza — MUHUMaJbHOe. Takue konebaHus
UCCIIEIOBATENN OOBSACHSIOT TE€M, YTO B KJIETKHA PACTEHHS MOCTYMAeT
TO 0OJIbIIE COKOB, TO MEHbIIE — CBOEOOPa3HBIN OTIOJOCOK MPUIHBOB
Y OTJIUBOB.

VYCTaHOBIEHO CYLIECTBOBAHHUE CBSA3HM MEKAY B3aUMHBIM IOJIOXKE-
HueMm 3emun u JIlyHel u atmocdepHbiMU ocagkamu. M3BecTHO, 4TO
Jlyna 3aHMMaeT KpaiiH1e CEBEPHOE U K0XKHOE MOJIOKEHUE OTHOCHUTEIb-
HO 3eMHOro 3kBatopa pa3 B 18,6 ner. P. Kappu (Llentp xocMuueckux
noJsieToB MMeHH ['onnapaa HanpoHansHOToO yrpasiaeHHs 10 a3POHAB-
TUKE U UCCIIeI0BaHUI0 KocMuueckoro npocrpancTsa CIIA) Ha ocHo-
BaHWU M3YUYEHUs] aPXMBOB METEOPOJOTUUECKUX JIAHHBIX BBISBHJI OII-
pENeNeHHY0 UKINYHOCTh B KOJIMUYECTBE BbINAJAaeMbIX OCAJKOB JUIs
«TOJBETPEHHON» CTOPOHBI CKaJIHUCTBIX rop B CeBepHOW AMmepuke,
uMmerolyo nepuon 18,6 ser.

O®panny3ckuid actponom K. Jlackap npuilesn K BbIBOLY — MPUTSI-
xeHue JIyHbl cTabuiIm3upyeT KIuMar Hawel miaHetsl. OQHUM TONb-
KO CBOMM IPUCYTCTBUEM 110 COCEACTBY ¢ 3emieit JlyHa orpaHuunBaeT
Kos1e0aHHe OCH 3€MHOTI'0 [1apa OTHOCUTENIBHO TNIOCKOCTH SKIUMNTUKH.
B Hacrosmiee BpeMs 0Ch HaKJIOHEHA K 3TOM IJIOCKOCTH Ha 23 rpajayca.
Haxkiion ocu, kak U3BECTHO, ONpeIeNsieT CMEHY BPEMEH I'o/ia, TO €CTh
KOJIMYECTBO COJIHEYHON 3HEPIuu, NPUXOIAIIECH Ha T€ UM UHBIE IIH-
potel B CeBepHoM 1 HOKHOM mostyIapusix.

Ce30HHasi NEPUOIMYHOCTH OTHOCUTCS K UUCITy Hanbosee 00Inx
SABJIEHUN B JKUBOM mNpupone. Hempekpamaromascs cMeHa BpEMEHH
roja, o0ycioBieHHas BpaleHrueM 3emin Bokpyr ColHa, Bcerjaa Boc-
XUIIaeT U rnmopaxaet venoreka (puc. 10.1, 10.2).
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BecHoti Bce )xnBO€ MPOOYKAaeTCst OT IITyOOKOTO CHA TI0 MEpE TOTO,
KaK TalOT CHera M sip4ye CBETHUT COJHIIE. JIoNnaroTcs MOYKH U pacimycKa-
eTcsl MOJIOZIast JIMCTBA, MOJIOZIBIE 3BEPSATA BBITIOI3AI0T U3 HOP, B BO3/LY-
X€ CHYIOT HaCEKOMbIE M BEpHYBIIMECS C fora ntuibl. CMeHa BpeMeH
roga Haubosee 3aMETHO MPOTEKaeT B 30HAX YMEPEHHOIo KiuMara u
CEBEPHBIX IIUPOTAX, I7I€ KOHTPACTHOCTh METEOPOJIOTHUECKUX YCIIO-
BUH Pa3HBIX CE30HOB rojfia BeCbMa 3HauMTeNbHA. [leprHoanYHOCT B
’KM3HU KMBOTHBIX M PACTEHUH SIBISETCS PE3YyJIbTaTOM MPHCHOCO0e-
HUS UX K TOIUYHOMY M3MEHEHHIO METEOPOJIOTHUECKUX ycimoBuid. OHa
MIPOSIBIISIETCSI B BHIPAOOTKE OMPEICICHHOTO €KETOHOTO PUTMa B MX
KHU3HEESTETbHOCTH, COIIACOBAHHOTO C METEOPOIOTMYECKUM PUTMOM
(puc. 10. 7). [loTpeOHOCTb B NOHMKEHHBIX TEMIIEPATYPAX B OCEHHUI
MepUO U B TEIUIE B TIEPHOJ] BEre€TAllMU O3HAYAET, YTO JJISl PACTCHUM
YMEpEHHBIX IIMPOT UMEET 3HaYe€HNE HE TOJIBKO OOMINK yPOBEHB TEM-
Ja, HO U ONpeNeNIieHHOE pachpeieieHne ero Bo BpeMeHu. Tak, eciu
PACTEHUsIM JaTh OJJMHAKOBOE KOJIMUYECTBO TEIIa, HO I0-Pa3HOMY pac-
IPENIEIEHHOTO: OHOMY TEIIOE JIETO M XOJIOAHYIO 3MMY, a JPYroMy
COOTBETCTBYIOLIYIO IOCTOSHHYIO CPEAHIOI0 TEMIIEPATYPY, TO HOPMallb-
HOE pa3BHUTHE OYy/IET TOJIBKO B IEPBOM CiIydae, XOTs 001I[ast CyMMa Teria
B 00oux BapuaHTax oauHakosa (puc. 10.8).

[ToTpebHOCTH pacTeHHH YMEPEHHBIX MIMPOT B UEPEIOBAHUH B Te-
YeHHEe T0Ja XOJIOIHBIX U TEIUIBIX MEPUOIOB MOMYYHIa Ha3BaHUE Ce-
30HHO20 MepMonepuoousMa.

Hepenko pemaronmm (HakTopoM CE30HHOW MEPUOAUYHOCTHU SIB-
JSIeTCs YBENWYECHUE TTPONOIDKUTENLHOCTH THS. [IponomKuTenbHOCTh
JIHSI MEHSIETCS Ha TIPOTSDKEHUH BCETO roJia: JI0JIbILE BCETO COJHIIE CBe-
THUT B JICHb JIETHETO COJHIIECTOSHUS B MIOHE, MEHBIIIE BCETO — B JIEHb
3MMHETO COJIHIIECTOSTHHS B JieKa0pe.

Y MHOTHX JKHMBBIX OPTaHU3MOB UMEIOTCS CHielHajIbHbIe (PU3HUO0II0-
rMYEeCKHe MEXaHU3MBbl, pearupyromye Ha MpoJODKUTEIbHOCTD THS U
B COOTBETCTBHMM C 3THUM HM3MEHsAOIMEe X o0pa3 aerictBuil. Hampu-
Mep, OKa MPOJODKUTEILHOCT JHSI COCTABIISAET 8 4acoB, KyKojka Oa-
OOUKH-CaTypHHI CIOKOWHO CIHT, TaK KaK Ha JBOPE ellle 3UMa, HO Kak
TOJIBKO JIEHb CTAHOBHUTCS JUIMHHEE, 0COObIE HEPBHBIE KIETKHA B MO3Te
KYKOJIKM HAQYMHAIOT BBIJCISATH CIEIHAIbHBIA TOPMOH, BBI3bIBAIOILUIA
ee npoOyXKICHHUE.

Ce30HHBIE M3MEHEHUSI MEXOBOTO NMOKPOBA HEKOTOPBIX MIJIEKOITH-
TAIOIIUX TAKXe ONPENEINIIOTCS OTHOCUTEIBHON MPOAOIKUTETLHOC-
TBIO JTHSI 1 HOYH, MaJIO WJIM HE 3aBUCAT OT TeMIieparypsl. Tak, mocre-
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PucyHok 10.7 — ogoBOM LMKI XXU3HU OfleHen
(u3 H.M. YepHoBomn u ap., 1999)
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PucyHok 10.8 — Ce30HHbLIN TepMonepuoan3sM Ha npumepe NpPosiecku
Scilla sibirica (no T. K. NopbiwmnHon, 1979)

A — HopMmaribHasi ce30HHasi CMeHa memrepamyp. mernioe 1emo U XornoOHasi OCeHb;

b — nocmosiHHasi cpedHsisi memnepamypa. ®eHoghasbl: 1 — npopacmaHue, 6ymo-

Hu3ayusi, 3 — usemeHue u MIoOoHoWeHue, 4 — ommupaHue. KupHble NuUHUU —

repuodbl xonoda umnu cpedHel memnepamypbI.

NEHHO UCKYCCTBEHHO COKpallasi CBETI0€ BPEMsI CYyTOK B BOJIbEPE, YUe-
HbIE KaK ObI IMUTHPOBAJIH OCEHb U IOOMBAINCH TOTO, YTO COZIEPIKa-
IMecs B HEBOJIE JIACKM U TOPHOCTAH PaHbIIE€ BPEMEHU MEHSIM CBOM
KOPUYHEBBIH JIETHUI Hapsi/] Ha OeNblid 3MMHUN. DTO OTHOCUTCS B TOJI-
HOW Mepe U K 3aiIy-0elsiKy, 0OMTaIoIeMy B JIECHON U JIECOCTEIHOMN
3oHax Poccuu (puc. 10.9).

OO1IenpuHATO CUYUTaTh, YTO CYHIECTBYET YEThIpE BPEMEHU ro/ia
(BecHa, J1eTO, OCeHb, 3UMa). DKOJIOTH K€, U3ydarolue coo0IecTBa
YMEPEHHOTO T0sIca, OOBIYHO BBIICISIFOT MIECTh BPEMEH Tofa, pasiiu-
yarommecs no Habopy BHJOB B COOOIECTBaX: 3UMMa, paHHsIs BECHA,
TIO3THSISI BECHA, PaHHEE JIETO, TMO3/IHEE JIETO U 0ceHb. OOIIEeNPUHATO-
o JIeJIeHUs ToJla Ha YEeThIpe CEe30HA HE MPUAEP/KUBAOTCS MTULBL: CO-

PucyHok 10.9 — 3asu-6ensik B neTHeM (cnpaBa) u
3UMHeM (cneBa) mexe
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CTaB co00IIeCTBA NTHII, Ky/Ia BXOIAT KaK MOCTOSTHHBIE OOMTATENN JJaH-
HOW MECTHOCTH, TaK W NTHILIbI, POBOISIINE 3[€Ch 3UMY WJIH JIETO,
BCE€ BPEMsI MEHSETCSI, PH 3TOM MAaKCUMAaJIbHOW YHCICHHOCTH MTHIIBI
JIOCTUTAIOT BECHOM M OCEHbIO BO BpeMs mposieToB. B Apkruke, mo
CyTH JieJia, CYIIECTBYET JIBa BPEMEHHU roja: JeBATUMECIYHAs 3UMa U
TPH JIETHUX Mecsla, KOIJa COJHIE HE 3aXOAMUT 3a TOPU30HT, MOYBa
OTTarBaeT U B TYHAPE MPOCHINAETCs KU3Hb. 110 Mepe nponBHKeHUs
OT I0JIFOCA K DKBAaTOPY CMEHA BPEMEHH I'0/1a BCE MEHBIIIE ONPEAEIsIeT-
csl TeMIepaTypou, a Bce OoJibIle W OOJbIe BIAKHOCTHIO. B mycThI-
HSIX YMEPEHHOTIO Mosica JIeTO — 3TO MEePUo/l, KOT/a KU3Hb 3aMHUPAET,
Y paclBETaeT paHHEN BECHOM U MMO3HEN OCEHbIO.

CMeHa BpeMeHH rojia CBsi3aHa HE TOJBKO C MEPUOJaMHU OOMIIHS
WM HEAOCTaTKa MU, HO U ¢ pUTMOM pasMHoxeHus (puc. 10.7). ¥V
JIOMAIITHUX JKUBOTHBIX (KOPOB, JIOIIA/IeH, OBEIl) ¥ KUBOTHBIX B €CTE-
CTBEHHOM MPUPOIHON Cpefie YMEPEHHOIO Mosica MOTOMCTBO OOBIYHO
MOSIBJISIETCS] BECHOM M MOAPACTaeT B Hanbosee O1aronpusTHBIN Mepu-
011, Kora 0oJibllle BCEro pacTUTeIbHONW nMuuy. [1oaToMy MOXeT BO3-
HUKHYTb MBICITb, YTO BECHOM pa3MHOKat0TCsl BOOOIIE BCE )KUBOTHBIE.

OnHako pa3MHOKEHNE MHOTUX MEJTKUX MIIEKOITUTAIOLIHUX (MBILIEH,
MOJIEBOK, JICMMHUHTOB) YaCTO HE UMEET CTPOTr0 CE30HHOW MPUYPOUCH-
HOCTH. B 3aBHCHMOCTH OT KOJIMYECTBA U OOMIIHSI KOPMOB Pa3MHOXKeE-
HHE MOXKET UJTH KaK BECHOM, TaK U JIETOM, U 3UMOM.

B nipupone HaGmonaeTcsi KpoMe CYyTOUHBIX U CE30HHBIX PUTMOB
MHO201emHss NepuoOuUdHOCms OUOJIornYecKkux siBneHuil. OHa ompe-
JIENSIeTCsl U3MEHEHUSIMU T1OTO/TbI, 3aKOHOMEPHOM €€ CMEHOM MO/ BIIH-
SIHUEM COJTHEYHOM aKTHBHOCTH U BbIPAXKaeTCsl YepeJOBaHUEM ypOXKaii-
HBIX ¥ HEYPOXKAMHBIX JIET, IET OO MIIM MAJIOYUCICHHOCTH TIOMY-
nsiuit (puc. 10.10, 10.11).

J. 1. Manukos 3a 50 et HaOIoneH!i OTMETHI 5 KPYITHBIX BOJIH
M3MEHEHUH MTOr0JI0BbS CKOTA MIIH CTOJIBKO, CKOJIBKO OBLIIO COTHEUHBIX
ukinoB (puc. 10.12). Takas e CBsS3b MPOSBISIETCS B UUKIMYHOCTH
M3MEHEHUH YI0€B MOJIOKA, FOI0BOM MPUPOCTE MsCa, MEPCTH Y OBELL,
a TaKXke B JIPYTHX MOKa3aTelsiX CEeIbCKOXO3SWCTBEHHOTO MPOU3BO/I-
CTBa.

[leproanyHOCTh U3MEHEHHU CBOMCTB BUpYyCa I'PUIIIA CBSI3bIBAIOT
C COJIHEYHOM akTUBHOCTHIO (prc. 10.13).

CornacHO mpOrHo3y, NOcjiae OTHOCUTEIBHO CIOKOWHOTO MO TPHUII-
ny nepuoga Hayana 80-X romoB XX CTONETHsI K KOHIY XX- Hadairy
XXI B. oxugaercs pe3koe yCUIeHHe UHTEHCUBHOCTH €ro pachpocCT-
paHeHwusl.
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[Tuena-Meraxuia MOMeaeT silia 1 3amackl B CTAKAHYUKH, KOTO-
pble COOPYKEHBI U3 MITKUX JHMCTHEB Pa3IMYHbIX KyCTapHUKOB (aKa-
UM, CHPEHHU, IUIIOBHUKA U JIP.).

Kax/plii KOHKpETHBIN BU M3-3a CIIOXKHOCTH MEKBUJIOBBIX B3aH-
MOOTHOILIEHUH MOXET MpeycreBaTh HE BE3/IE, ITI€ CKIIAAbIBAIOTCS MMO/I-
XOJILIME AJISl HEro YCJIOBHsI pu3nueckoi cpeapl. OTMeuaroT hu3nosno-
THYECKUH M CHHIKOJIOTUYECKHI ONTUMYMBbI B paCIIPOCTPaHEHNUH BUJIA.

Duszuonocuveckuti onmumym — OJaronpusITHOE AJISl BUJA cove-
TaHHE BCEX BUJIOB AOMOTUYECKUX (PaKTOPOB, IPU KOTOPOM BO3MOKHBI
Hanbosee ObICTPBIE TEMITBI POCTa U pa3MHOXKeHUs. CuHIKONO2UYEC-
Kuil onmumym — OUOTUYECKOE OKPYKEHHUE, TPU KOTOPOM BUJ MCIIBI-
THIBaE€T HaWMEHBIIIEE JaBJICHHE CO CTOPOHBI BPAaroB M KOHKYPEHTOB,
YTO MO3BOJISIET YCIELIHO EMY Pa3MHOKAThCsl. PU3HMOIOTHUECKUI U CH-
HAKOJIOTUYECKHI ONITUMYMBI IaJIeKO He BCeTa COBMaaroT. bombmmH-
CTBO JINCTOCTEOEIBHBIX PACTEHNH — aM(UTOIEPaHTHBIE POPMBI C LIH-
POKHM ONTUMYMOM OT CJIA0OKHCIBIX J0 CIA0OIIETOUHBIX 3HAYCHUH
pH u ¢ ntnanazonom TosepanTHocTH OT 3,5 10 8,5 pH npu BeIpamuBa-
HUHM B OJTHOBHJIOBBIX IMOCEBaX. B ecTECTBEHHOM ke pacmpocTpaHe-
HUM HEKOTOPBIE U3 HUX OTPaHUYEHbl OTHOCUTEIBLHO HU3KUMU pesie-
namu pH. B Takom ciiyyae UX CHHIKOJIOIrMUYECKUI ONTUMYM HE COBIIa-
naet ¢ puznosornyeckuM onTuMymom (puc. 14.18).

Martb-u-mavexa TonokHsiHKa

7N
\

/

Kvucnas LenoYHas  kucnas LenoYHasi  kvcrnas LenoyHas
Peakuus nousbl

PucyHok 14.18 — BnusiHue pH Ha pocCT pa3nu4HbIX pacTeHui npm
BblpaliuBaHMU B OAHOBUAOBbLIX NOCEBAaX U B YCIOBUAX KOHKYPEHLIUKU
(no B. INapxepy, 1978)

lMpumeyaHue: Kpusble ¢husuonoauyeckozo (1) u cuHaKornosuyeckozo (2) onmumy-
Mo
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B ommume ot BUIIOB, KOTOPbIE MOTYT BBLIEPKUBATH KOHKYpPEH-
LUIO B Mpefesax CBOEro (hPu3HMOJOrMUecKoro OonTUMyMa, HEKOTOPbIE
BU/IbI OTTECHSIIOTCS] B MECTA C MEHbLIEH MHTEHCUBHOCTBIO KOHKYPEH-
uu. Toraa OHU MOMHOCTBIO MCIOJB3YIOT IPAHULBI CBOEH TOJEpaHT-
HOCTH 1O oTHOIIEeHW0 pH mousel. B pe3ynbrare, HanpuMep, Takou
aM(pUTOJIEPAHTHBINA BUJ PACTE€HUS, KaK TOJOKHSHKA, paclpOCTpaHEH
B OOJIBIIIMHCTBE CBOEM Ha KUCIIBIX M IETOYHBIX MOYBaX.

Jpyroit mpumep HecoBnaaeHus (PU3NOIOrMUECKOTO U CHHAKOJIO-
TUYECKOT0 ONTUMYMOB — MaCcCOBO€ Pa3MHOXKEHHE BPEIUTEINSI 3€pHO-
BBIX KYJIBTYP T€CCEHCKON MyXH, Mociie 0COOEHHO CYpOBBIX 3UM, KOTO-
pbi€ TOJHKHBI ObUTH Obl HEOIArONPHUATHO CKa3aThCsl HAa YUCIEHHOCTH
JTAHHOTO HACEKOMOT0. B HOpMalibHBIE IO YCIIOBUSM T0Jbl T€CCEHCKYIO
MYXY CHJIBHO UCTPeOIISIIOT HECKOIBKO BUJIOB €€ €CTECTBEHHbBIX BParoB
— Tapa3uTHUYECKUX NIEPENIOHYATOKPBUTBIX Hae3MHUKOB. M3-3a craboii
MOpPO30YCTOHYMBOCTH B CYypOBbI€ 3UMBI Bparu réCCEHCKON MyXH IO-
ru0aroT MPAaKTUYECKU MOJHOCTHIO. DTO JaeT BO3MOXKHOCTh BPEIUTE-
JII0 BOCCTAHOBUTb COOCTBEHHYIO UMCIEHHOCTb, YMEHBIIEHHYIO HU3-
KAMH TeMIepaTypaMy B 3UMHHI TIEPUOJ], U OECIPEnsITCTBEHHO pa3-
MHOKaThCsl B YTPOXKAIOLIEM ISl YPOKasi KOJTMYECTBE.

MexBu0BbIE CBSI3HM, (hopMmupyroIIKe OMOIIEHO3, 00YCIOBIMBAIOT
3aKOHOMEPHBIE COOTHOLLIEHUS B HEM BUJI0B, UX SKOJIOTHUECKHX 0COOCH-
HOCTEH, YMCIEHHOCTH, paclpesieleHus] B IIPOCTPAHCTBE WJIH, MO-APY-
TOMY MOYKHO CKa3aTh, CO3/IaTh OTPE/ICIICHHYIO CTPYKTYpYy OHOIIeHO3a.

14.5. DKoJoru4ecKkue HUIIHU

Oxonozuyeckoll Huuiell Ha3bIBAIOT TIOJIOKEHNE BUJA, KOTOPOE OH
3aHUMaeT B O0Iel cucTteMe OMOIEHO03a, KOMIUIEKC ero OMOIIeHOTH-
YECKHUX CBsI3el U TpeOboBaHUH K abUOTHYECKUM (DaKTOpam cpejibl.

DKkoJjoruyecKkas HUIa 0ToOpa)kaeT ydacTHe BHIa B OMOIICHO3E.
[Ipu sTOM MMeeTcs B BUIy HE TEPPUTOPUATILHOE €ro pa3MelleHue, a
(yHKIIMOHATILHOE TPOSIBIICHHE OpraHu3Ma B coodmectBe. [1o BbIpa-
xenuto Y. Dntona (1934), sxonoruueckas HUIIa— «3TO MECTO B KH-
BOM OKPY>KEHHH, OTHOIIIEHUE BUA K MHUIIE M K Bparam». KoHuenus
AKOJIOTHYECKOHM HUIIK OKa3ajiach BeCbMa IIIOIOTBOPHOH JIJIsl TOHUMa-
HUS 3aKOHOB COBMECTHOM Xn3HM BHIOB. [lomumo Y. DnToHa Hax ee
pa3BuTHEM paboTany MHOTHE DKOJIOTH, cpear Hux Jl. [punnenn,
I'. Xaruuncon, 0. Ogym u np.

Cy1iecTBOBaHHE BHUJIA B COOOIIECTBE OMPEIENISIETCS] COUECTAHUEM H
JIecTBHEM MHOTUX (PAaKTOPOB, HO B OMPEICIICHUN TPUHAIICKHOCTH
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PucyHok 14.19 — Pa3melue-
HUe 3KONOrn4YeCcKUxX HuL,

NPUYPOYEHHbIX K pacTeHUIo
(no W. H. MoHomapeBo, 1975)
1 — KopHeeldbl, 2 — noedaroujue
KOpHesble 8bidesieHus1, 3 — fucmo-
e0bl, 4 — cmeornoedbl, 5 — rodo-
eodbl, 6 — cemsiedbl, 7 — Usemkoe-
Obl, 8 — nbibUeedsbl, 9 — cokoe-
Obl, 10 — ro4ykoeosl.

OpPraHrW3MOB K TOW WJIA UHOW HUILIE
HCXOIUT U3 XapaKTepa MUTaHuUs 3THX
OpraHM3MOB, W3 UX CIMOCOOHOCTH
N0OBIBaTh WJIM MOCTABIAThH MUILLY.
Tax, 3eneHoe pacTeHue, IpUHUMAs
ydacTHE B CIOKEHUH OMOLIEHO3a,
o0ecrieunBaeT CylIeCTBOBAaHHE Iie-
JIOMY PSAY SKOJIOTMUYECKUX HULLL. JTO
MOTYT OBbITh HUILIK, OXBATHIBAIOLIHE
OPTaHMU3MBI, MUTAIOIIHECS TKAHIMHU
KOpHEH MM TKaHSMHU JUCTHEB,
[BETKaMH, TJT0/IAMH, BBIJICTICHUSIMH
KOopHe# u T. 1. (puc. 14.19).
Kaxknast 13 5TUX HUII BKITFOYA-
eT B ce0si pasHOPOJHBIE MO BHUJIO-
BOMY COCTaBY I'PYIITIbl OPTaHU3MOB.
Tak, B 9KOJIOTMUYECKYO IPYIITY KOp-
HEeJIOB BXOJAT M HEMATOJIbI, U JIH-
YUHKH HEKOTOPBIX KYKOB (ILIEJIKyHa,
MalCKOTro Xpylia), a B HAIIY COCY-
LIUX COKH PACTEHHsI — KJIOIIBI, TIIH.
DKOIOTHYeCKUE HULIN «CTeOnee1bn
WA «CTBOJIOCJBI» OXBATHIBAIOT
OO0JIBLIYIO TPYIINY )KMBOTHBIX, Cpe-
I KOTOPBIX 0COOEHHO MHOTOUHCIIEH-
Hbl HACEKOMBIE (JPEBOTOULIBI, JIpeBe-
CHHHHKH, KOPOEIbI, yCa4u u Jp.).
Crnenyer OTMETHUTb, YTO Cpen
HUX UMEIOTCS M TaKUE, KOTOPBIE ITH-
TAOTCS TOJIBKO IPEBECUHOM JKUBBIX
pacTeHH UM TOJIBKO KOPOH — Te
U JIpyrue NpUHAUIeKAT K pa3HbIM

OKOJIOTMYCCKHM HHIIIaM. Cneunanmaunﬂ BUJOB B OTHOLICHHUU IIH-
IIEBBIX PECYPCOB YMCHBIIACT KOHKYPCHIHIO, YBEJININBACT CTaOWJIb-

HOCTh CTPYKTYPBI COOOIIIeCTBA.

Cy1iecTBYyIOT pa3iMyHbIE TUIbI PA3/IEIIEHUS] PECYPCOB:

1. Cneumanu3zanust MOPQOIOrUU U MOBEIEHHS B COOTBETCTBUH C
POIOM TIHIIH, HATPUMEP, KITFOB Y MTHIl MOXKET OBITh IPUCTIOCOOIICH
JUIsl JIOBJIM HACEKOMBIX, J10JIOJEHUsT OTBEPCTUH, pacKajbIBaHUs Ope-

XOB, pa3pbIBaHUs Msca U Jp.
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2. BeprukanpHOe pa3zeneHue, HalpuMep, MeXIy OOMTaTelsIMU
10JI0Ta M JIECHOW MOJICTUIIKH.

3. lopu3oHTaNIBHOE pa3ieneHne, HapuMep, MEXIy OOHuTaTess-
MU pa3InYHbIX MUKpoMecTooOuTaHui. Kakaplil 3 3TUX THUINOB WU
UX KOMOWHAIMs TPUBOIUT K Pa3lIeICHUI0O OPTaHU3MOB Ha TPYIIIHL,
MEHee KOHKYPUPYIOIIUX MEXy COOOM, TaK KaK KaXKaas U3 HUX 3aHU-
MaeT cBOr Huuly. Hampumep, cyiecTByer paszesieHue NTUL] Ha KO-
JIOTMYECKHUE IPYMIbI, OCHOBAHHOE HA MECTE MX MUTAHU: BO3AYX, JIH-
CTBa, CTBOJI, IouBa. JlanbpHeliee noapasiaesaeHue TUX TPyl B 3aBU-
CUMOCTH OT OCHOBHOTO THIIA MHUIIU NTOKa3aHo Ha pucyHke 14.20.

Bospyx

TNuctea

Creon

Movea

MopcTepe-

HEKTapom
Hacekomo-
AQHBIE
MuTarowwmecn
cemeHamu
Nwyuwine

MonBawwe
Kop

KMLLHWERN

Hacekomo-
AaHbIE

MuTakwmec
cemMeHamm

PucyHok 14.20 — Pa3peneHue
NTWL, Ha 3KOJIOrMyeckue rpynnbl,
OCHOBaHHO€e Ha MecCTe UX NUTaHuA:
BO34yX, NMUCTBa, CTBOMN, 3eMNA
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(no H.'puHy u ap., 1993)

Crneuunanusanus BU-
Jia 10 MTUTaHUIO, UCTIOJb-
30BaHHIO TIPOCTPAHCTBA,
BPEMEHHM aKTHBHOCTH H
JPYTUM YCIIOBHUSIM Xapak-
TEepPU3yeTCs Kak CyKEeHUE
€r0 KOJIOTUUECKOM HUIIIH,
a oOpaTHBIE TIPOLECCH
Kak ero pacmmpenue. Ha
Cy)XCHHUE WJIH pacIIvpe-
HUE YKOJIOTHYECKOW HHIITH
BHUJIa B COOOIECTBE OOIIb-
10 BIIMSHUE OKa3bIBAIOT
KOHKypeHTbI. Chopmyu-
poBanHoe [.®. 'ay3e npa-
BHJIO KOHKYPEHTHOT'O HC-
KJTFOUCHUS JUTS OJIM3KUX
M0 DKOJOTHUU BUIOB MO-
KeT OBITh BBIPAKEHO Ta-
KUM 00pa3oM, 4TO JBa
BUJIa HE YXXHUBAIOTCS B
OJHOM 3KOJIOTHUUYECKOMN
Huie. Beixon U3 KOHKY-
PEHIINY TOCTUTAETCS pac-
XOXKJICHUEM TpeOoBaHHA
K cpesie, U3MEHEHHIO 00-
pa3a >KM3HH WIIH, JIPYTH-
MM CJIOBaMH, SIBIISETCS
pasrpaHUYeHUEM 3KOJIO-



THYECKHUX HUII BUJOB. B 3TOM cilyyae oHM MpHOOPETAIOT CIOCO0-
HOCTb COCYIIIECTBOBATh B OJIHOM OHOIeHO3¢e. Tak, B MAaHTPOBBIX 3a-
pocisix modepexbs FOxHo# Diiopuibl 00MTAIOT cCaMble Pa3HbIC 1all-
JIM ¥ HEPEJIKO Ha OJTHOM M TOM YK€ OTMEJIH KOPMSTCS PIOOH J10 IeBsI-
TH pa3HbIX BUAOB. [Ipy 3TOM OHHM NMPaKTHUECKH HE MEIIAIOT JIPYT
JpYTY, TaK KaK B X MOBEICHUU — B TOM, KAKME OXOTHUYBH YUACTKU
OHM TIPEJIMOYNTAIOT W KaK JIOBST PbIOY, — BBIPAOOTAIUCh MPHUCIIO-
co0JIeHHSI, TIO3BOJISIONINE UM 3aHUMAaTh Pa3IMYHbIC HUIIHA B MpeJie-
Jax OJHOM W ToW ke orMenu (Tadu. 14.1).

Ta6bnuua 14.1 — MNpucnoco6neHHOCTb pa3HbIX BUAOB Lianesb K NOMCKY

nuwm
Bug uannu MpuncnocobneHHoCcTb

3eneHas kBakBa NaccuBHO NOMXUAAET pbIby

JlynanaHckas uanns OenaeT peskue OBWxXeHus1, B3banTbiBas Boay U
BCNyrmBasi 3aTauBLUUXCS PbIGOK

CHexHas yanns B nowvckax gobblum MeaneHHo nepeasuraeTcs ¢
MecTa Ha MecTo

KpacHas uanns B3Ganamy4nBaeT Boay, YToObl BCNyrHyTb pbidy, a

3aTeM LUMPOKO pacnaxvBaeT Kpbifbsi; pbiBbl
NPUHMMAIOT TEHb PacnaxHyTbIX KPbINbEB 33
HapexHoe yGexuLle, yCTPEMITAIOTCS K HEMY U
rnonagatoT B poT Lanne

Bonblias ronybas Lanns  OXOTUTCSt B MEcTax, HeQOCTYMNHbIX Ansi ee Gonee
METNKUX U KOPOTKOHOMUX COpoanYeN

3eneHas KBaKBa MaCCUBHO MOKUIAET PbIOY, CHJIS Ha BBICTYTIAI0-
IIMX U3 BOABI KOPHAX MAHIPOBBIX epeBbeB. JIyn3naHckas namis ae-
JaeT pe3Kue ABMKEHHs, B30aNThIBasi BOJY M BCIYTHMBasi 3aTAUBIINXCS
pb10oK. CHe)XKHas A B IOMCKaX TOOBIYM MEUIEHHO TIepeIBUTacT-
Csl C MECTa Ha MECTO.

Hawnbonee yToHUeHHBIM CIIOCOOOM JIOBA MOJIB3YETCs KpacHas Iarl-
7151, KOTOpasi CHaJaja B30anaMyyuBaeT BOAY, a 3aT€M LIMPOKO PaCKphI-
BAET KPBUIbs, CO3/1aBast TeHb. [Ipu 3TOM, BO-TIEPBBIX, OHA CaMa XOpO-
1110 BUJIUT BCE POUCXOJISILEE B BOJE, @ BO-BTOPBIX, BCITYTHYThIE PHIObI
MPUHUMAIOT T€HB 32 YKPBITHE, YCTPEMIISIIOTCS K HEMY, MoTaasi IpsMo
B KJIIOB Bpara. Pazmepsl 00J1b1110# roy00# 1ariIu Mo3BOJISIOT €l 0X0-
TUTHCS B MECTAX, HE JOCTYIHBIX 151 €€ 00JIee MEIKUX M KOPOTKOHOTHX
COPOJINYEN.
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Hacexomosiiabie nTHiibl B 3MMHUX Jiecax Poccuu, kopmsituecs Ha
JIepEeBBSX, 3a CUET PA3HOTO XapaKTepa MoucKa MUILK TakKe U30eratt
KOHKYPEHIIMH JIpYT ¢ JpyroMm. [Tonona3Hu u nuiyxu coouparoT nuimy
Ha cTBoJaX. [IoNOA3HU CTPEMUTENBHO 00CIEAYIOT AepeBbs, ObICTPO
CXBaThIBasi HACEKOMBIX, CEMEHA, OKa3aBIIMECs B KPYMHBIX TPELIMHAX
KOpPBI, a MEJIKHEe MULIYXH TILATEIbHO OOLIApHUBAIOT HA MOBEPXHOCTH
CTBOJIa MaJIEHIINE LIENKH, B KOTOPbIE MPOHUKAET WX TOHKUH IIMJIO-
BUIHBIN KiMoB. B EBponetickoii uactu Poccun cymecTBytoT Oin3kue
BUJIbI CHHUII, M30JIALIMSI KOTOPBIX APYT OT Jpyra o0yClIOBIEHA pa3iu-
YUSIMA B MECTOOOUTAHUAX, MECTaX KOPMEKKH M pa3Mepax JOOBIYH.
DKOJIOrMYECKUE PA3IUUMs OTPAKAIOTCS U B psiZie HEOOIbIINX eTaeit
BHEIIHETO CTPOCHUS, B TOM YHCJI€ B U3MEHEHUSX JITTMHBI U TOJIIMHBI
kmoBa (puc. 14.21).

3UMOI B CMEIIAaHHBIX CTalKaX OOJIBIINE CHHUIIBI BEAYT IIUPO-
KM MOMCK MUIIM Ha JIepeBbsX, B KyCTax, Ha MHsX, a 4acTO U Ha
cHery. CHHHIIBI-TandKH 00CIIETyIOT OOJBIIEeH YacThIO KPYTTHBIE BET-

-

Bonblas cuHnua Jlasopeska Byporonosas ranmyka

PucyHok 14.21 — MNMuweBble yroabs y pasnMyHbIX BUAOB CUHML
(no E. A. KpukcyHoBy u gp., 1995)
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BU. J{TMHHOXBOCTHIE CHHMIIBI MIITyT KOPM Ha KOHIIaX BETBEH, a MeJl-
KM€ KOPOJBbKH TIIATEIbHO 00CIENYIOT BEpXHHE YaCTH KPOH XBO¥-
HBIX.

MHoOro4HCIeHHbIE OTPSIbI )KUBOTHBIX, MUTAIOLIUXCS TPABOH,
UMEIOT B CBOEM COCTaBe CTEMHbIE OMOIEeH03bl. Cpeau HUX MHOTO
KPYIHBIX U MEIKHX MJIEKOMHUTAIOUINX, TAKUX, KaK KOTBITHBIE (J10-
maju, OBIIbI, KO3bI, CATaKM) ¥ TPBI3YHBI (CYCIHUKHU, CYPKH, MbIIIE-
BHUJIHBIE). Bce oHM cocTaBIsAIOT OHY O0BIIYIO0 GYyHKIIMOHAIBHYIO
rpynmny 6MoLeHo03a (3KOCUCTEMbI) — TPaBOSAHBIX KUBOTHBIX. BMe-
CT€ C TeM UCCIEOBAaHUsI MOKA3bIBAIOT, UTO POJIb ITUX KUBOTHBIX
B MOTPeOJICHNUN PACTUTEIHHOM MacChl HE OJIMHAKOBA, TaK KaK OHU
HCIIOJB3YIOT B CBOEM NUTAHWM Pa3HbIE COCTABHBIC YAaCTH TPaBsi-
HOTO MOKpoBa. Tak, KpyMnHbIE KONBITHBIE (B HACTOSIIEE BPEMS ITO
JIOMAIIHNE KUBOTHBIE U CaliTakd, a 10 OCBOCHHS YEJIOBEKOM CTe-
neld — TOJMBKO JAMKHUE BUJbI) JUIIb YACTUYHO, BBIOOPOYHO BbIe/Ia-
I0T KOPM, TJIaBHBIM 00pa3oM, BbICOKME Hanbojee NmuTaTelbHbIe
TpaBbl, OTKYChIBasi MX Ha 3HAYUTENbHOU BbIcOTE (4-7 CM) OT MO-
BepxHOCTH MOouBKl. CypKH, JKUBYIIHE 3/1€Ch K€, BRIOUPAIOT KOPM
cCpeau TPaBOCTOS, U3PEKEHHOIO U U3MEHEHHOTO KOMBITHBIMH,
rnoejas ero, 4to Obu10 UM HeAOCTYHO. CypKH MOCENSIOTCS U KOp-
MSTCS TOJIBKO TaM, I7ie HET BBICOKOTpaBbs. bonee menakue KUBOT-
HbIE€ — CYCJIMKU — MPEINOYUTaIOT cCOOUpaTh KOPM TaM, TIe elle
CHJIbHEEe HapylLIeH TPaBOCTOW. 3/11ech OHU COOMPAIOT TO, YTO OC-
Tal0Ch OT KOPMJICHHSI KOIIBITHBIX M CYPKOB. MEXy STUMHU TpeMs
rpyNIamMu TPaBOSIAHBIX KMBOTHBIX, 00pa3yIOMIMX 300I€HO3, Ha-
OnmogaeTcs pasaerncHue QYHKUHMA B UCIOIb30BAaHUU OMOMacChI
TPaBSIHUCTOT'0 MOKPOBa. OTHOMIEHNUS, CIOKHUBIINECS MEXKIY ITH-
MU TpYTIaMy )XHUBOTHBIX, HE HOCST KOHKYPEHTHOTO Xapakrepa. Bee
9TH BUABI )KUBOTHBIX MCTIOJIB3YIOT pa3HbIE€ COCTaBHBIE YaCTH pac-
TUTEIBHOTO MOKPOBA, «J0eas» TO, YTO HE SABIAETCS JAOCTYITHBIM
JIpYTUM TpaBOsiAHBIM (puc. 14.22).

Pa3HokauecTBeHHOE y4yacTHe B MOEaHUU TPABOCTOS MU pas-
MEIIEHUE OPTraHU3MOB 0 PAa3HBIM HKOJOTUYECKUM HUIIIAM CO3/1aeT
0ojee CIOXKHYIO CTPYKTYpy OMOIleHO3a Ha JaHHOH TEPPUTOPHH,
oOecrieunBas 6oJjee MOJIHOE UCIIOJIb30BAHUE YCIOBUA )KU3HU B MPHU-
POAHBIX SKOCHUCTEMAX M MaKCHMallbHOE MOTpeOiIeHHe ee MPOoIyK-
uuu. COBMECTHOE CYIIECTBOBAHUE ITUX XUBOTHBIX XapaKTEepPHU3y-
€TCs HE TOJBKO OTCYTCTBHMEM KOHKYPEHTHBIX CBsI3€Hd, a HA00O0pOT,
o0ecrnevynBaeT BBHICOKYIO MX YHMCIEHHOCTh. Tak, oTMedaromeecs B
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PucyHok 14.22 — U3bupaTtenbHoe Ucnosib3oBaHMe TPaBsHOro

MOKpoOBa XUBOTHbLIMU
lNpumeyaHue: A, b6 — casaHHa, B — cmernb

NOCJEIHNE NECATHIIETHUS YBEIUUYEHHE CYCIUMKOB M MX paccejeHue
— pe3yabTaT yCWJICHHsS BhITIaca JIOMAIIHUX JKUBOTHBIX B CTEITHBIX
palioHax B CBSI3M C YBEJIIMYEHUEM MOrOJOBbs CKoTa. B mecrax xe,
JUIICHHBIX BbIMaca (HampuMep, 3armoBeaHbIe 3eMJIN), HaOIonaeT-
Csl COKpallleHHe YMCIEHHOCTH CYpKOB M cyciukoB. Ha yuactkax c
OBICTPBIM OTpacTaHueM TpaB (0COOEHHO HAa BBICOKOTPABHBIX ydac-
TKaX) CypKH yXOJST COBCEM, a CyCIIMKH OCTAIOTCSI B HE3HAUUTEIb-
HOM KOJIMYECTBE.

DKOJOrMYECKUE HUIIM BUJOB M3MEHUYUBBI B IIPOCTPAHCTBE U BO
BpeMmeHu. Hepenko B O1o1I€eHO3€ OAMH U TOT e BUJI B pa3HbIE MEPH-
OJIbl Pa3BUTHS MOXET 3aHMMAaTh PA3JIMYHBIC DKOJIOTUIECCKUE HUIIIH.
Tak, ro10BaCTUK MUTAETCS] PACTUTEILHOM MUILEH, a B3pocas Jsry1i-
Ka — TUIMHYHOE TUIOTOSITHOE JKUBOTHOE, M IM CBOMCTBEHHBI Pa3/Iny-
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HBIE SKOJIOTUYECKUE HUIIH U CTIeUpHIecKre TPOohUIeCcKre YPOBHH.
PazHbIMH 5KOJIOTHYeCKUMH HUILIIAMHU 3UMOH U JIETOM B CBSI3H C MHUTpa-
IUSIMH XapaKTepU3YyIOTCs U TIEPENIETHBIE MTUIBI. Y HACEKOMOSIHBIX
ITUIL] 3MMHHE 3KOJIOTMYECKHE HUIIM OTIMYAIOTCS OT JIETHUX. B pas-
HBIE DKOJIOTHYECKHUE HUIIU BXOAST JMYMHKH OBOJIOB, MApa3UTHPYIO-
IIMe Ha KPYITHBIX MJIEKOITUTAIOLINX, U UX B3POCIIbIE 0COOU, HE IPUHU-
MaloIIe COBCEM MHIILY, UM HEKOTOpPBIe 0a00UKH, y KOTOPBIX UPE3BBI-
YalfHO aKTUBHBIMH SIBJISIFOTCS Ty CEHUIIBI, TIO’KUPAIOIINE JTUCThSI, XBOIO,
a B3pOcCIIble MOTPEOIAI0T HEKTap WK BOOOIIe He ThTatoTces. To ke u'y
MaiCKOro Xpyma: B3pociioe HACEKOMOE OTHOCHUTCS K 9KOJIOTHYECKOM
HUILIE JIUCTOEOB, a JTUYMHKAa — KopHeea. Cpeau Bopopociied ume-
FOTCS BHJIBI, KOTOPbIE (DYHKIIMOHUPYIOT TO KaK aBTOTPOQBI, TO KaK Te-
TEpOTPOdBI, TEM CaMbIM 3aHHMAasi B ONPE/IEICHHbBIC TIEPHO/IbI JKU3HH
TE WJIM WHBIE SKOJIOTHUYECKIE HUIIIH.

VY pacteHuit, JKUBYILUX B OTHOM sSIpyCe, SKOJIOTHYECKHE HUILH CXO1-
HBI, 4TO CIIOCOOCTBYET OCIIA0JICHNI0 KOHKYPEHIIUH MEKIY PACTCHHUS-
MH Pa3HBIX SIPYCOB U 00YCJIOBIMBAET OCBOCHUE UMM Pa3IUUHBIX KO-
JOrMYecKnX HUll. B OuorieHo3e pasHble BUIbI PACTEHUH 3aHUMAIOT
pa3Hble HKOJOTMYECKHE HHIIH, YTO OCIA0IseT MEXBHIOBYIO KOHKY-
PEHTHYIO HampsKeHHOCTb. OJUH U TOT K€ BUJ PACTCHUN B pa3ind-
HBIX IPUPOTHBIX 30HAX MOKET 3aHUMATh PA3HBIE SKOJIOTMYECKHE HUIIIH.
Tak, cocHa 1 yepHUKa B 60py — YEpHUYHUKE, BOJHBIE PaCTEHUS pAe-
CTbI, KyOBIIIIKa, BOJOKPAC, PSACKH TOCEISIFOTCS BMECTE, HO pacrpeie-
JSIFOTCA MO pa3InyHbIM HumaM. CeIMUYHUK U YEPHUKA B JIecax yMme-
PEHHOM TOJIOCHI SIBJISIOTCS TATTMYHBIMEI TEHEBBIMU (hOpPMaMH, a B Jie-
COTYHJIPE M TYHJPE PacTyT Ha OTKPBITHIX IPOCTPAHCTBAX M CTAHOBST-
csl CBETOBBIMU. Ha 9KOIOrHYecKyto HUITY BHJIAa OKAa3bIBAIOT BIMSHUE
MEXBHJIOBasi U BHYTPHUBHIOBAsI KOHKYPEHIIHMH.

[Tpu HanM4YMK KOHKYpPEHIMHU C OIU3KOPOJCTBEHHBIMHU HITH 3KOJIO-
TMYECKH CXOHBIMU BHJIAMH 30Ha MECTOOOMTAHUS COKpPAIIAETCs 110
onTUMaNbHbIX rpanul (puc. 14.23), T. e. BUI pacrnpocTpaHseTcs B
HanOosee OIaronpUsATHBIX U1 HETO 30HAX, I7Ie OH 00IaaaeT MpenumMy-
LIECTBOM I10 CPaBHEHHIO CO CBOMMH KOHKYpeHTamu. Eciu mMexBuo-
Basi KOHKYPEHIIUS CY’KaeT SKOJIOTUIECKYIO HUIY BUIa, HE 1aBasi po-
SIBUTHCS B TIOJIHOM 00beMe, TO BHYTPUBHUI0Basi KOHKYPEHLUS, Halpo-
THUB, CIIOCOOCTBYET pacIIMPEHHI0 YKOIOTHYeckux Hutl. [Tpu Bo3poc-
1Iel YMCIICHHOCTH BUJIA HAYMHAETCSl MCIOIb30BAHUE JIOTIOJTHUTEb-
HBIX KOPMOB, OCBOCHHE HOBBIX MECTOOOHMTaHWH, MOSBIEHUE HOBBIX
OMOLIEHOTHYECKUX CBSI3CH.
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PucyHok 14.23 — PaspgeneHue mecT obutaHus BcrneacTBue KOHKYpPeH-
umum (no E. A. KpukcyHosy, 1995)

14.6. Dxonoruvyeckasi CTpPyKTypa 0moueHosa

buorieno3sl cnararorcs U3 OnpeAaeIeHHbIX YKOJIOTUYECKUX TPYII
OpPraHU3MOB, BBIPAYKAIOIINAX YKOJIOTUIECKYIO CTPYKTYpY COOOIIEeCTBa.
DKOJIOrMYECKUE IPYTIbI OPraHU3MOB, 3aHUMAas! CXOHbIE HKOJIOTHYEC-
KH€ HUIIHU, B pa3HBIX OMOIIEHO3aX MOTYT UMETh Pa3HbIi BUIOBOU CO-
craB. Tak, Ha yBJIa)XHEHHBIX TEPPUTOPHIX JOMHUHUPYIOT TUTPODUTEI,
B CYXHX apUIHBIX YCIIOBHIX — CKJIEPOPHTHI U CYKKYJIEHTHI. OTpaxkaeT
HKOJIOTMYECKYIO CTPYKTYpY OMOIIEHO3a M COOTBETCTBHE TPYIIT Opra-
HHU3MOB, KOTOPbIe O0BEIUHSIOTCS CXOAHBIM THIIOM MUTAHUS,
(puc. 14.24). Hanpumep, B necax npeodiajaroT canpodard, B CTEI-
HBIX U TIOJYIYCTBIHHBIX 30HaX — ¢urodaru. B rmybunax okeana oc-
HOBHOHM THUI MUTaHHS )KUBOTHBIX — XUIIHUYECTBO, TOI/A KaK B T0-
BEPXHOCTHOMW 30HE Iearuaim, 6oyee 0CBeeHHONW, MHOTO (HIIBTpa-
TOB WJIM BUJIOB CO CMEIIAHHBIM XapaKTepPOM MUTAHUSL.
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PucyHok 14.24 — lNMuweBble B3aMMOOTHOLLUEHUA MEXAY XXUBOTHbIMU

TyHAPbI
Cmpernku HarnpasneHbl 8 CMOPOHY UCMOYHUKa numaHusi. BepxHuli psi0: menkue
80p0ObbUHBIEe, pa3uyHble 08YKpbIfible HaceKkoMble, MOXHOHO2Ull KaHIK. Bmopol
psad: neceu, nemMmuHau, rnonsipHasi cosa. Tpemuli psd: 6enasi Kypornamka, 3aliybi-
bensku. Yemeepmnili psid: 2yck, 80K, CE8EPHbIU OeHb

Pa3nuuus B 3k0JI0rU4ecKor CTPyKType OHolieHo3a Hanbosiee Yet-
KO TIPOSIBIISIIOTCS TIPH CPAaBHEHUHU COOOIIECTB OPTaHU3MOB B CXOIHBIX
Ouoromax pa3HbIX perMoHoB. K mpumepy, KyHHIIa B €BPONEHCKOH U
co00J1b B a3MaTCKOW Taire, AUKHE JIOMAAM U KyJaHbl B CTENAX A3UHU
3aHUMAIOT CXO/IHBIC SKOJIOTUYECKHE HUIIHM U BBITIOJIHSIOT OAHU U T
xe (pyHKUMU. JlaHHBIE BUIBI OTIPENENAIOT SKOJIOTHUECKYIO CTPYKTYPY
COOOIIECTBA M HA3BIBAIOTCS 3aMeyaiouuMu NI GUKAPUPYIOUUMU.

Takum 00pas3om, IKo0cUYECKAA CIMPYKIYPA OUOUEHO3a — MO
€20 COCMAs U3 IKONOSUYECKUX SPYNN OP2AHUZMOS, BLINOTHAIOUWUX 6 CO-
obugecmee 8 Kaxncooil IKON02ULECKOll Huule onpeoeieHuvie yHKYUU.

DKonorudeckasi CTpykrypa OMOIeHO3a B KOMIUIEKCE C BHIIOBOH,
IPOCTPAHCTBEHHOM, C 0COOCHHOCTSIMU SKOJIOTUUECKON HHUIIH CITYKHUT
€ro MaKpOCKOITMYECKON XapaKTepucTHKou (puc. 14.25).
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PucyHok 14.25 —BuoueHo3 npyaa

MaKpOCKOHI/ILICCKaSI XapaKTEPUCTHUKA B OTIIMYME OT MUKPOCKOIIH-
YeCKou XapaKTCpHuCTHUKU, z[anmeﬁ npeacTaBJICHUC O CBA3AX Ka)K,[[Oﬁ
nonyJjsinuu 1M BUJa B COO6HICCTBG, Ja€T BO3MOXHOCTb OIPCIACINTD
CBOMCTBA TOTO WUJIX HHOTO 6I/IOH€H033, BBIAACHUTB €TI0 YCTOﬁqHBOCTB B
IMPOCTPaHCTBE U BO BPEMECHHU, a TAKKC MPEABUACTDb MOCICACTBUA U3~
MCHCHI/If/'I, BbI3BAHHBIX BJIMAHUCM aHTPOIIOI'CHHBIX (baKTOpOB.

14.7. llorpanuynbiii 3¢pdexT

BakHeHmiM nmpru3HaKoM CTPYKTYpHOH XapakTepUCTHKH Ouolie-
HO30B SIBJISIETCS HAJIMUME IpaHull coobiecT. Bmecte ¢ TeM cienyer
OTMETHTh, YTO OHM BeChbMa pelko ObiBatoT deTkuMu. Kak mpaBwuiio,
coceqHre OMOLIEHO3bI OCTENEHHO MEePEXOAAT OJUH B Apyroi. 1 kax
pe3yabTar, 00pa3yroTcs OOIIUpHEE MOTPaHUYHBIC, W TEePEXOIHbIC
30HBI, OTJIMYAIOIIHECS] 0COOBIMH ycnoBusiMU (puc. 14.26).

Tak, rpaHuIIbl MEX]y JTIECOM U CTEIbIO, JIECOM U JYT'OM, JIECOM U
00JI0TOM, MEXy JIeCaMU C Pa3IMYHBIMH BUAAMU-3AH(UKATOpaMu
BBIPAXKEHBI OOBIYHO XOPOILO. 3aMETHUM, YTO KOIZIa 03€pO OKPYKEHO
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Crenb MepexogHas 30Ha LLInpoKONMCTBEHHbIN Nnec

PucyHok 14.26 — lNMepexoaHble NOrpaHUYHbIe 30HbI Mexay 6uoueHo-
3amu (no B. Hebeny, 1993)

00JI0TOM, NIEPEXOISAIINM B CYXOH JIEC, IPAaHUIIBI MEKIY 03€pOM U 00-
JIOTOM, OOJIOTOM M JIECOM MPOABUTAIOTCS B CBSI3U C BIAXKHOCTBIO, Me-
HSFOLIEHCS B TedeHue ce30Ha. OHAKO He3aBUCHMO OT CE30HHOTO H3-
MEHEHHUS YCIOBHH TPaHUIBI MY STUMH OMOLICHO3aMH HE SIBIISIOT-
Csl pE3KHMH, TaK KaK PACTEHHUS M )KUBOTHBIE, XapaKTePHBIE JIS KaX 10~
r0 U3 HHX, POHUKAs HA COCEJHUE TEPPUTOPUH, CO3AAIOT CrielUpU-
YECKYIO «OITYIIKY», TOTPAHIMYHYIO TIOJIOCY, HA3BIBAEMYIO 9KOMOHOM.

Mexny aByMsi OMOLIEHO3aMU TIOTPaHUYHAs 30HA 3aHUMAET Ipo-
MEXYTOYHOE MOJIOKEHUE, OTIINYAsICh OT HUX TeMIIEPaTypHBIM PEXH-
MOM, BJI2)KHOCTBIO, OCBEIIEHHOCTBIO. 3/1eCh KaK Obl MepernyieTarTcs
TUTTUYHBIE YCIIOBUS COCECTBYIONUX OMOIIeH030B. [lo-1pyromy, B me-
pPEeXOoHOW 30HE MPOU3PACTAIOT PACTEHUS, XapaKTepHbIE Ui 000MX
6uoreno3oB. O0uIMe pacTeHUH NPUBIIEKAET CIOa U Pa3HOOOPA3HBIX
KMBOTHBIX, TIO3TOMY MOTPAaHUYHAsI 30Ha 0OBIYHO OoJsiee GoraTa >Ku3-
HBIO, Ye€M KaXK/bIH U3 CMEXHBIX OMOLIEHO30B.

[TorpannyHas 30Ha HepeIKO MpeaCTaBIsIeT co0oi ocodoe MecTo-
o0HWTaHHEe CO CBOMMH CIIEIIMAIN3UPOBAHHBIMH BHJIAMHU, HAIPHUMED, B
MePEeXOTHON 30HE MEXJy Ha3eMHBIMH M BOJHBIMH OHMOIIEHO3aMHU
(puc. 14.27).
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BOAHbIE
HasemHble BUabl LA BogHble BUObI

PucyHok 14.27 — lNepexopHasa (norpaHW4yHas) 30Ha MeXAay Ha3eMHbI-
MU 1 BogHbIMU 6uoueHo3amu (no b. Hebeny, 1993)

Takum 00pa3om, MPU MPOCTPAHCTBEHHOM MEPEXO0E OTHOTO OHO-
[IEHO3a B JIPYTOX YHCII0 HKOJIOTUUECKUX HUII BO3PACTAET, T. K. 3TO CITy-
YaeTcsl Ha TpaHUIlaX OMOTONOB, 00JIaIAlONINX CBOHCTBAMHU CTHIKYIO-
HIMXCS LEHO30B, HEPEJIKO JAIOIIMX HE MPOCTYI0 CYyMMY, & HOBOE CHC-
TEMHOE Ka4eCTBO.

B Takux mepexoJHbIX 30HaX BO3HUKAET CTYIIEHHE BUIOB U OCO-
Oeii, HaOMrOMAaeTCS Tak Ha3bIBaeMbIi KpaeBou A dekT, i dhheKxT
onymku. [lpasuno skomona, Wiy KpaeBoro 3h(exra, ¥ COCTOUT B TOM,
YTO Ha CThIKaX OMOIICHO30B YBEJIUYMBACTCS YUCIIO BUIOB U 0COOCH B
HUX.

3aganus K NPpAaKTHYECCKUM 3aHATUAM

3ananue 14.1. U3yuuTh OCHOBHbBIE KOHCOPTHI 3€pHOBBIX U 6000-
BBIX KYJIBTYP.

Mamepuanvt u 06opyoosanue: . BereTalliOHHBIE COCYIBI C pac-
TEHUSIMU SIPOBOM MIIEHUIIBI (TYMEHS, 0Bca), Topoxa (dacomnu, con); 2.
OMHOKYIISAPBI WM JIyTbl; 3. TUHLETHI; 4. MyJIbBEPU3ATOPHI; 5. KUCTOY-
ku; 6. Oenast Oymara; 7. TMHEHKH; 8. IBeTHBIE KapaHaamu; 9. padoyas
TETpab.

Buinonnenue 3adanus. B 1abopaTopHBIX YCIOBUSIX B BEreTallMOH-
HBIX COCYZIaX BBIPAIIMBAIOT SPOBYIO MIIEHUILY (SIUMEHb, OBEC), TOPOX
(dacomn, coro) npu Temneparype 22-25°C. M3yueHne 0CHOBHBIX KOH-
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COPTOB TPOBOAAT B (pazy 1BeTeHUs KyAbTYpbl. CTYICHTHI, HCTIOIB3YS
cxeMmy cTpoeHus koHcopiui no B.B. Masunry, 1996 (puc. 14.6) u oc-
HOBHBIE KOHCOPTHI nocesa o3umoit nienunsl no H.H. borameoi,
2001 (puc. 14.28), ycTaHaBIMBAaIOT BUJIOBOM COCTaB HTOMO(AroB,
Napa3uToB M XUIIHUKOB. OTMEYAIOT B3aUMOCBS3b UX (PEHOJIOTHUH C
OHTOT€HE30M pacTeHui U (heHosoruen ux ¢aros.

Herepsmuant I konueHTp 1l xoaucxTp

Kaon-ucpenanika o [spawers:
(ua mcTe 1 koaoce) TENCHOMHHB (B AifLAX Kioua).

_‘ J
gy B -
10 (>
0 (] ’r.' dasun (BO BIPOCIOM KAOTIC)
BTN
T

[N e

i

B :
4 (na nucre u kosoce) KOKOHHEALTHAR, CHPGHARI,

33aTOrNAIKH

( Mapasate: adamoms

( Tinennwipe TPHNCH €— XHIHIK: MO0CATSH TPHIIC
(B0 BrarwIHme IMCTa B Ha
A Konoce) *
\( g
> Y

y Xm:ﬁnue 4+———— [oavnapasur: xonnpuu

f \ i ) TOATHTLUIHKE i) y
\ ; \ (BayTpa crebna) ! ]

F\ » =
‘ g g

PucyHok 14.28 — OCHOBHbIe KOHCOPTbI NOCEeBa 03MMOM MNLeHUL bl B
30He HeYyCTOMYMBOro yBnaxHeHusi CtaBponosnbs
(no H.H. BoraweBowu, 2001)

BBISBIISAIOT HAJIMYKE TPSMBIX M OOpPATHBIX CBSI3eH MeXIy Tpodu-
YeCKUMH 3BeHbsIMU. KonnuecTBeHHBINM cocTaB SHTOMOGAroB u (huTo-
(aroB onpeessSIFOT IMMyTeM BCTPSIXUBAHUS WITH KUCTOUYKON C pacTEHUS
Ha JucT Oenoit Oymaru u JaabHEHUIINM MOJICYETOM.

[TonBousAT uTorK padoThl, Pe3yJIbTaThl OTPaXKaroT B pabodel TeT-
panu.

615



3ananue 14.2. Mzyunts (hopesuto kierield Ha HacekoMbIx (1o H.M.
Uepnogoii, 1986).

Mamepuanvt u 06opydosanue: 1. qamku [letpu ¢ Tupormrdoun-
HBIMU KJIeL[aMH; 2. HACEKOMBbIE (TapaKaHbl, MypaBbH); 3. OMHOKYJISPHI;
4. nynier;, 5. GuieTper; 6. MUHIETHI; 7. Bata; 8. adup; 9. muHeiikw; 10.
[BETHBIC KapaHaamu; 11. pabovas TeTpaip.

Beoonvie nosicnenus. Y100HBIM 00BEKTOM NMPHU TPOBEJACHHUH Jia-
OOPaTOPHBIX MCCICIOBAHUH SIBISIOTCS TUPOITU(OUIHBIC KICIIH W3-
3a MX BBICOKOTO PEMPOMYyKTHBHOTO TIOTEHIIMANA, OOJBIION CKOPOCTH
o0opoTa TeHepanui, MPUCIIOCOONTEIbHBIX U3MEHEHHH KU3HEHHOTO
UKJIa, HENPUXOTIUBOCTH (puc. 14.29).

PucyHok 14.29 — Tupornucdounansbie knewm Acotyledon absoloni :
1 — nnumHKa; 2 TeneoHnMdca (Co CNMHHOW CTOPOHLI); 3 — caMKa; 4 —
romeoMopdHbI cameL, (C OPHOLLHON CTOPOHbI)

(no A.Al. MeTpoBou, E.M. LLlaxaHoBo#, 1979)
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JKM3HEHHBIN MK KJTeTia B HOPMAJIbHBIX YCIIOBHSX BKITFOYAET CTa-
MU i@, TUYUHKA, TPOTOHUMPBI, TEICOHUM(BI 1 MOJIOBO3PENO
¢dopwmel. [Tpu yxymamennn ycinoBuii mpoToHuMpa JIMHSIET Ha JOTOTHH-
TEJBHYIO CTAJIMI0 — rumnomyca win aedtronumost (puc. 14.30).

PucyHok 14.30 — Nmnonycekl knewa Acotyledon absoloni:

1 — cnuHHasa cTopoHa; 2 — GploLIHaA CTOPOHA; 3 — NpuUcacbiBaTeNbHbIN
OUCK — PUCYHOK C MUKpodoTorpacmmu, caenaHHOM Ha CKaHUPYHOLLEM
MUKpOCKone npu yBennyeHmm okosno 3000
(no A.0. MetpoBoun, E.M. LlaxaHoBo#, 1979)

['unonycel BHIMOTHSIOT (QYHKIUIO NEPeKUBAHUS U PACCEICHUS.
Cpoxu pa3BUTH KIIEIIeH OT AiIa 10 MOJI0BO3PEol (a3bl MpHU TeM-
neparypax 18-22°C cocrasiusiet 6-7 nHen.

B naGopaTopHBIX yCIOBHAX COfiepKaHUue TUPOIIM(OUIHBIX KIle-
meit Acotyledon absoloni mpoBozgst npu 100% BiakHOCTH BO3AyXa.
KynbTypy pekomeHayercst AepKaTh B SKCHKATOpaX, Ha BIOKEHHBIX B
HUX MOPUCTBIX IUIACTUHKAX, COCTOSIIIUX U3 CMECH TUIICa C aKTUBUPO-
BaHHBIM YIJIEM, TOBEPX KOTOPHIX HACTUIIAIOT B HECKOJIBKO CJIOEB (T~
TpoBajbHyl0 Oymary. Ha nHO skcukaropa HaJaMBalOT BOXY, KOTOpas
HOJJICP>KUBAET BIAKHOCTh BO3yXa U MMIICOBON IIACTUHKU.

Knemeii kopmsat qumurensHoe BpeMs xinebom. MHorna nenecoodpas-
HO UCIIONIb30BaTh B KQY€CTBE KOPMa U MEPTBBIX HACEKOMBIX (MypaBbH,

617



TapakaHbl M JIp.), TaK KaKk B €CTECTBEHHBIX YCIIOBHSX HAPSIy C PaCTH-
TEJILHOM MUILEH OHU MUTAIOTCS OCTATKAMU MOTHOIINX HACEKOMBIX.

Buoinonnenue 3a0anus. B yamkax Ietpu ¢ kyasTypoit Tuporiudo-
UAHBIX Kiemed A. absoloni mPUOTKPBIBAIOT KPBIIIKH, BBI3BIBAS TEM
CaMbIM IIOJCBIXaHHUE Cpelbl. Yepes HECKOJIBKO JHEH MTOCIIE MaCCOBOTO
MOSIBJIEHUS TUIIOMYCOB U 32 CYTKH (MJIM HECKOJIBKO YacoB) 110 Jlabopa-
TOPHOTO 3aHATHS MOMEUIAIOT B yalku [leTpu ¢ kiemaMu KUBbIX aK-
TUBHBIX HACEKOMBIX TapaKaHOB WJIM MYPaBbEB.

Hcnonb3yst OuHOKys1p, HAOMIOAAIOT Yepe3 BEpXHEE CTEKII0 YalleK
IleTpu 3a moBeneHUEM KIIEIIEH M HACEKOMBIX. 3aTeM MOMELIAoT Ha
Kpail (puiabTpa BaTky, CMOYEHHYIO 3()UPOM, TOAEPIKAB €€ HECKOJIbKO
MUHYT, yOuparoT. BeiOuparoT MMHIIETOM HACEKOMBIX U3 Yamku [letpu
Ha MpeIMETHOE CTEKJIO, pPaCCMAaTPUBAIOT B OMHOKYISP WIM JyNy Ha
6enom ¢one. [1oACUUTHIBAIOT CKOJIBKO THITOIYCOB B CPETHEM TIPUXO-
JIUTCS HA OZIHO HACEKOMOE.

Pesynbrarsel oTpaxkarT B pabodeil TeTpaau.

3apanue 14.3. V3yunTh NpUHUMIIBI KOHKYPEHTHOTO BBITECHEHHUS
BUJIA.

Mamepuanvt u obopydosanue: 1. Komnekyu, 2. repoapHbIi Ma-
Tepuai; 3. TakaTel; 4. IMHEWKH; 5. IBETHbIC KapaHaaiu; 6. padodas
TETpab.

Boinonnenue 3adanus. Tlonp3ysck repOapHbIM MaTepHaioM, KO-
JeKIHUSIMH, TUIAKaTaMU U OTTIOPHOM CXeMOH, U3ydaloT MPUHIIMITEI KOH-
KYpPEHTHOTO BbDKMBaHMsI Buja (puc. 14.31).

Mectoobutanie @ IKONOrMYECKas HUWA

("appec” Bupa) ("3aHaTue” Bnaa)
e Cneuwanusaums

| o MWHUMaNEHaR KOHKYPEHLNA
C ApYTMMM BMAAMN

o YBEnuyeHue Buonornyeckoro pazHoobpasus,
nofAepaHWe 3KONOrMYECcKOro paBHOBECKS

PucyHok 14.31 — U3y4yeHne npuHLMNOB KOHKYPEHTHOIO BbITECHEHUA
Buaa (no T.A. Kosnosoun, T.C. Cyxoson, B.U. Cusornasony, 1996).

Pesynbrarsl oTpaxkaroTr B pabodeil TeTpaau.
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3aganue 14.4. 13yuuts pacnpeaeneHus (HUIIN) MAJIOTO MyYHOTO
XpyllaKa 1 CypuHaMcKoro mykoezna B toniie 3epHa (no H.M. UepHo-
BOM, 1986).

Mamepuanvl u 060pyoosanue: 1. KyKu Majoro My4Horo xpyimiaka
¥ CypUHAMCKOTO MYKO€/a; 2. CTEeKIISTHHbIC HMIUHIPBI BhIcOTON 40 cMm
u nuametrpoM 10-15 cMm; 3. miieHuyHas wim oBcsHas Kpyna; 4. OuHo-
KyJISIpBI; 5. JyTbl; 6. penapoBaibHbIE UIIIBL, 7. TIMHIETHI; 8. Oenmas
Oymara; 9. nmuneiiku; 10. nBeTHbIe Kapanaamy; 11. pabouas TeTpajs.

Buvinonnenue 3a0anus. B TAIMHIPHI 3aCHINAOT MIIEHUYHYIO WIH
OBCSIHYIO Kpyny A0 BbICOTHI 30-35 cM, 3apakaroT KyJIbTypOH Majoro
MYUYHOT0 XpyIllaka U CypUHaMCKOTo MyKoezia coBMecTHO. Coaep:kar B
TE€YEHNE HECKOJBKUX MECSILEB IPH OTHOCHTEIBHON BIAKHOCTH BO3-
nyxa 70% B TEMHOM U TETJIOM MECTe.

[Tpu mpoBeneHnK 1a0OPAaTOPHOTO 3aHATHS CTYAEHTHI BBISBIISAIOT
pacnpeesieHne BUA0B KYKOB 110 BbICOTE€ KOJOHKH KpPYIbl MILIEHULBI
(oBca). BeicbmaroT kpyrny M3 BepXHEH M HWKHEH YacTel LuIMHApa
pa3zienbHO Ha TUCThI Oenoii Oymaru. [ToacunTeiBaroT abCcoMOTHOE KO-
JMYECTBO JKYKOB Ka)KJIOTO BUJa B BEPXHEM U HMKHEM cllosix. B pabo-
4yel TeTpajy MOJBOAAT UTOTH PabOThI, 3aMONHSIOT Tabmuiy 14.2.

Ta6nuua 14.2 — PacnpepgeneHue manoro My4Horo xpyliaka U Cy puHaMcKoro
MyKoena B Torile Kpynbl NileHuLbl (oBca)

KonuyectBo xykoB % OT 0bLLEe YNCNEHHOCTH
XpyLak Mykoen XpyLiak ‘ Mykoen

Cnoi 3epHa

BepxHuit (0-15 cm)
Hwxnuia (16-30 cm)

KonTpoJsbHbIe BONPOCHI

1. Yto Takoe OHUOIIEHO3, €T0 COCTaB, CTPYKTypa?

2. UTo MOHUMAIOT TOJ1 BUJIOBOM CTPYKTYypoii Onorienosa?

3. [daiite onpenenenrne KOHCOPIMU, KOHCOPTY, KOHIIEHTPY.

4. Yt0 TaKoe IpyCHOCTb?

5. KakoBsI TIpsiMble ¥ KOCBEHHBIE MEKBUIOBBIE B3aUMOOTHOIIIE-
HUsI OPraHU3MOB B OHoIeH03¢e 1o Ki1accupukanuu B.H. bexnemure-
Ba?

6. Uto Takoe 3Kosornyeckas Huma?

7. JlaiiTe onpenesieHne MOHATHSIM «IIOTPAHUYHAS 30HA», «IIOTpa-
HUYHBIN 3P PexT.
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15. DQKOCUCTEMBI

15.1. IlousiTue 00 dKOCHCTEMAX

JKvBble OpraHu3Mbl U UX HEXKHBOE (A0MOTHUECKOE) OKPYKCHHE
HEPa3IeaMMO CBA3aHbI APYT € APYTOM, HAXOAATCA B IOCTOSIHHOM B3a-
umopeiicteun. JIro6as enununna (6buocucrema), BKIIIOYAIOMIAst BCE CO-
BMECTHO (DyHKIIMOHUPYFOIIIME OPTraHu3MbI (OMOTHYECKOE COOOIIEeCTBO)
Ha JIaHHOM y4YacTKe M B3auMoJeicTByomias ¢ pusnueckoil cpenoi
TakuM 00pa3oM, 4TO MOTOK YHEPTHH CO3/IaeT YETKO OTpeesieHHbIC
CTPYKTYPbI U KPYTOBOPOT BEIIECTB MEKy )KUBOW U HEIKUBOM YacTs-
MU, TIPEJICTABISIET COO0H IKOJTOTHUECKYI0 CHCTEMY. DKOJIOTHIECKas
CUCTEeMa WJIM IKOCHCTEeMa — OCHOBHas (DYyHKIIMOHAJIbHAs €MHULIA B
9KOJIOTHH, TaK KaK B HEe BXOAAT OPraHWU3MbI M HEKWBas cpena —
KOMITOHEHTBI, B3aUMHO BIUSIOLIME HAa CBOIMCTBA JIpyr JIpyra U HeoO-
XOJIMMBI€ YCIIOBHUS IS TIOAIEPKAHUS )KU3HU B TOU ee hopme, KOTo-
pas cymecTByeT Ha 3emie. Tep-
MUH «9KOCHCTEMAa) BIEpPBbIE ObLI
npeasiokeH B 1935 roqy anrimii-
ckuM 3kosiorom A. Tencm (1871-
1955). Camo xe npeacTaBieHue
00 ’KocHcTeMe BO3HUKIIO 3HAYH-
TEJIHO paHbllle. YIIOMUHAHHE 00
€JMHCTBE OPraHU3MOB U Cpebl
MO’KHO HalTH B CaMbIX IPEBHHUX
MUCbMEHHBIX MaMSTHUKAX HUCTO-
pun. OgHAKO TOIBKO B KOHIE XX
CTOJIETHS CTaJIN MOSIBJIATHCS BbIC-
Ka3bIBaHMsS TAKOTO poja, Mpu
9TOM NPAKTUYECKU OJHOBPEMEH-
HO B aMEpPUKAHCKOH, eBponeic-
KOW M pYCCKOW JuTeparype
(K. Mebuyc, 1877, C. ®opbc, A. TeHcnu
1877, B. lokyuaes, 1886 u ap.).

B nacrosiiiee Bpemst IIMPOKOE pacrpocTpaHeHUE MOTYyUUiIo Ciie-
JyIOIIee ONpeieNieHHe 3KOCUCTEMBL. IKocucmema — >3mo 1106as co-
B0KYNHOCMb OpP2AHUBMO8 U HEOP2AHUYECKUX KOMNOHEHMO8, 8 KOMOo-
POt Modicem ocyuecmenamocs kpyeogopom eewecms. 11lo H. @. Peii-
mepcey (1990), skocucmema — 3mo 10H0e cooduecmeo Heusvix cy-
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wecms u e2o cpeda obumanust, 00beoUuHeHHble 8 OUHOE PYHKYUOHATb-
Hoe yenoe, 803HUKAIuee Ha OCHOBE 83AUMO3ASUCUMOCTIU U NPUYUH-
HO-CNIe0CMBEHHDBIX C83€l, CYUeCmMBYIOUUX MENCOY OMOENbHbIMU IKO-
noeuveckumu komnonenmamu. CleayeTr NoA4epKHYTh, YTO COBOKYTI-
HOCTb CITeIU(UIECKOTO (PU3UKO-XUMHYECKOTO OKpYKeHHsI (OMOTOTIA)
C COOOIIECTBOM KHUBBIX OPraHU3MOB (OMOIIEHO30M) U 00pa3yeT KO-
cucremy. A. Tercnu (1935) npeanoxun ciaeayroiee COOTHOLICHHE:

Dxkocucrema = buoron + buonenos

B oredecTBeHHOH NMUTEpaType MIHMPOKO MPUMEHSETCS TEPMUH
«buoeeoyenosy, npepoxkennsiii B 1940 rony B. H. CykaueBbim. [1o
€ro OMpeeNeHHI0, OMOT€0IIeH03 — «3TO COBOKYITHOCTh Ha M3BECT-
HOM TIPOTSHKEHUH 3€MHOM TTOBEPXHOCTH OJTHOPOJIHBIX MPUPOIHBIX SIB-
neHuit (aTMocgepbl, TOPHOM MOPOIbI, OYBBI U TUAPOIOTHUECKUX yC-
JIOBUH), MMeEIOIIasi CBOI0 0COOYI0 crielu(rKy B3aMMOIEHCTBUN ITHX
ClIaralolIrX €€ KOMIIOHEHTOB U OTIPEAEICHHBIN THTI 0OMEHA BEIIECTBOM
Y DHEPTHUEH NX MKy COO0M U APYTUMH SBICHUSIMHU TPUPOIBI U TIPEJI-
cTapistonias co0oil BHyTpeHHE NMPOTUBOPEUYUBOE TUATEKTHUECKOE
€IMHCTBO, HAXOJAIIeeCs B MOCTOSTHHOM JBIIKEHHH, pa3BUTHN». Cy-
LIECTBYET MHEHHE, OY/ITO COAepKAHUE «OMOT€OIIEH03» B 3HAUNTEIIHHO
OOJIBIIeH CTENEHN OTPaXKaeT CTPYKTYPHBIE XapaKTEPUCTUKH H3ydae-
MOI MaKpOCHCTEMBI, TOTJIa Kak B MOHITHE «IKOCHCTEMay BKJIAJbIBa-
eTCs MPEXIE BCero ee (PyHKIMOHANbHAs CyIHOCTh. DakTHieckn xe
MEX1y STUMH TEPMHUHAMHU PA3ITUYUiA HET.

[ToMrMO M3BECTHBIX KOHIIENIMH 3KkocucTeMbl A. TeHcnn u 6uore-
orieno3a B. H. Cykadea Obliia BEIIBUHYTA TOUKA 3PSHUSI, @ TOUHEE, CHop-
MynupoBaHo npaBuwio @. DBanca (1956), mpenIoKHUBIIETO UCTOIB30-
BaTh TEPMHH «IKOCHUCTEMAy aOCOIOTHO «Oe3pa3MepHoy Jisi 0003Have-
HUS JTI000W HaJOPraHU3MEHHOH JKMBOM CHCTEMbI, B3aMMOJICHCTBYIO-
1iei ¢ okpyxeHrneM. Takoii MoaXo/ ¢ TOUKH 3peHust 001Iel TEOPUH CHC-
TeM BHOJIHE JoruueH. O1HaKo MHOTHE aBTOPbI TEPMUHY «3KOCHUCTEMA
MIpYIaId 3HAYeHNEe MIMEHHO OMOTEOIIeH03a, T. €. DJIEMEHTAPHOU YKOCH-
CTEMBbI, ¥ OJTHOBPEMEHHO 00Jiee BLICOKMX M0 MEPAPXUU HAI0HOreore-
HOTHYECKHX 00pa30BaHUM BIUIOTH JI0 DKOCHUCTEMBI OHOChEpHI.

15.2. Knaccupukauus 3KocucTemM

CymiecTByromue Ha 3emiie 9KOCUCTEMbI pa3HO00pa3Hbl. Briens-
10T MUKposKocucmemsvl (HarpuMep, CTBOJI THUIOILETO JIepeBa), Me30-
aKocucmemyl (Jiec, TPYA U T. 11.), Makpodkocucmemsl (KOHTUHEHT, OKe-
aH U JIp.) ¥ enodanvryro — ouocdepa.
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KpymHble HazeMHBIE 9KOCHCTEMBI Ha3bIBAIOT Ouomamu. Kaxaprit
OMOM BKJIIOUAeT B ceOs LeNbIi psiZl MEHBIIUX MO pa3MepaM, CBs3aH-
HBIX JPYT ¢ IpyroM 3xkocucteM. CyliecTByeT HeCKOIBKO KilacCh(puKa-
uuii skocuctem. Hanpumep, ofHa U3 HUX, OCHOBaHHAas HA OCOOEHHO-
CTSIX MaKpOCTPYKTYpBI, pUBeieHa B Tabauie 15.1.

Ta6nuua 15.1 — OCHOBHbIe TUMNbI NPUPOAHBLIX 3KOCUCTEM U BUOMOB
(no 0. Opymy, 1986)

HasemHbie 6uombi

BeyHo3eneHbI TponMyeckuin AOXAEBOW nec

[MonyBe4Ho3eneHbI TPONUYECKUI NEC: BbIPAKEHHbIN BNAXHbIN 1 CyXON
CE30HbI

[MycTbIHA: TPaBSHUCTas U KyCTapHUKOBas

Yanaparnb — parioHbl C AOXAIMBOW 3UMOW 1 3aCyLLMMBLIM NIETOM
Tponuyeckue rpacneHy n caBaHHa

CTtenb yMepeHHOM 30Hbl

JlnctonagHbI nec ymepeHHoM 30Hbl

BopeanbHble xBONHbIE neca

TyHapa: apkTuyeckas u anbnuickas

Tunbi MpecHOB0OOHbLIX 3KocuCMeM

JleHTouHblE (CTOSIYME BOABI): 03epa, NMpyabl U T.4.

JloTuyeckue (Tekyune BoAbl): peku, pyybi u T.4.

3abono4yeHHble yroaps: 6onota n 6onoTncTele neca

Turnbl MOPCKUX 3Kocucmem

OTKpbITbIN OKeaH (nenarmyeckas)

Boabl kOHTUHEHTanbHOro wenbda (NpubpexHbie BoAbl)

ParioHbl aneennuHra (NNogopoaHble panoHbl ¢ NPOAYKTUBHBIM
pbI60NOBCTBOM)

OcTyapum (NpubpexHble ByXTbl, TPONUBLI, YCTbSA PEK, CONEHbIe MapLUn 1 T.4.)

Hazemnble OMOMBI 3]1eCh BBIICJIEHBI 0 €CTECTBEHHBIM WJIU HC-
XOJIHBIM 4YepTaM PaCTUTEIbHOCTH, a THUIbI BOJHBIX SKOCUCTEM — I10
TeOJIOTHUECKUM U (PU3NYECKUM 0coOeHHOCTsM. [lepeuncieHHbie B
tabnuie 15.1 mecTHanaTh OCHOBHBIX THUIIOB SKOCHUCTEM IMPEICTaB-
JSFOT cO0OM Ty Cpefly, Ha KOTOPOW pa3BUiIach UeloBeUeCKas IUBUIIN-
3aIus, MPECTABISIOT OCHOBHBIE OMOTHYECKHE COOOIIECTBA, TIOIIEP-
JKUBAIOIINE JXKU3Hb Ha 3emiie. MHUpoBoe pacnpesieieHne OCHOBHBIX
BHJIOB OMOMOB JIJTsl PACTUTEIHHOTO IIOKPOBA MTPEICTABIICHO Ha PUCYHKE
15.1.
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15.3. 30HaABHOCTH MAaKPOIKOCUCTEM

W3yyenune reorpadmueckoro pacrpenesneHus YKOCUCTEM MOXKET
OBITH MPEANPUHSITO TOJBKO HA YPOBHE KPYITHBIX SKOJOTHUECKUX €IH-
HHI — MaKpPOIKOCHCTEM, KOTOPBIE PACCMaTPUBAIOTCS B KOHTHHEHTAIIb-
HOM MaciTade. DKOCUCTEMBI He pa3dpocaHbl B Oecriopsijike, Ha000-
POT, CTPYNIUPOBAHBI B IOCTaTOYHO PETYJISIPHBIX 30HAX, KaK 110 TOPH-
30HTaJIM (IO IIUPOTE), TAaK U MO BEPTHKAIHU (IO BBICOTE). DTO MOJ-
TBEPKAACTCSI NEPUOOUYECKUM 3AKOHOM 202PaAghutecKoll 30HATbHOCMU
A. A. I'pucopvesa — M. H. Byowvixo. co cMeHO# Ppu3uKo-reorpagpuiec-
KHX TIOSICOB 3eMJIM aHAJIOTHYHBIE JTaHIa(THBIE 30HBI M UX HEKOTO-
pble 0011IMe CBOMCTBA NEPHOIUUECKH TOBTOPSIOTCs. O0 9TOM 1112 peyub
U TIPH PACCMOTPEHUN HA3€MHO-BO3AYIIHOW CPEIbl )KU3HU. YCTaHOB-
JIeHHAast 3aKOHOM MEPHOIUYHOCTh MPOSBIISIETCS B TOM, YTO BETHYHHBI
WHJIEKCA CYXOCTH MEHSFOTCS B Pa3HbBIX 30HaxX OT 0 10 4—5, TpuxK bl
MEK/1y MOJTFOCAMH U 3KBaTOPOM OHH OJIM3KH K €IUHHUIIE. DTUM 3Haue-
HUSIM COOTBETCTBYET HauOombInas OHOIOrHYecKas MPOAYKTUBHOCTh
nanmmadTos (puc. 15.2).

Taﬁra CmellaHHble W LUMPOKONWCTBEHHbIE neca

CyBapkTuyeckuii W_ W INecocTtenu
W YMEpPEeHHbIA HIH‘ I'Ionynycrbmu MycTbIHK
nosica Tynnpa 1]]| “' @ YMepeHHoro

B CTEI'IH ﬂl}j nosca
~ CybTponuyeckne
CybTponuueckuii l] ml crenu Cy6Tponunyeckue
nosic [I‘ --....______ m NyCTbIHA
"‘-—-.....__@

BeuHoseneHsle neca
- CybGrponuyeckne
Okgaro-  CYOIKBA-  KyctapHukosble nonyr CTbIHH
. TOopUWaneHble caElaHHbl
Tponwyeckuii, | PUaneHee Tponuqe{:r:we

neca

GTponuueckwis [1eca (runeu)

cyotp 7 ( |[ I OI'IyCTbIHEHHbIe NyCTbIHA

W aKBaTOpH- -
anbHbIF nosca CaBaHHOBb'e casatHel

| neca |

1 2 3 R

PucyHok 15.2 — lNepuoaunyeckuin 3akoH reorpacdmyeckomn 3oHanbHoC-
™ A. A. l'puropeBa — M. U. Byabiko (no H. ®. Perimepcy, 1994)
lMpumeyaHue: 1 — paduayUoHHbIl UHOEKC cyxocmu (omHoweHue paduayuoHHO-
20 banaHca K Konuyecmey merninia, Heobxodumomy Onsi ucriapeHusi 200080l Cym-
Mbl ocadkos). [JJuamempsbl Kpy>XKo8 MporopyuoHanbHbl buonosudeckol rnpoodyk-

mueHocmu naHowaghmos.
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[leproguueckoe MOBTOPEHUE CBOMCTB B PANAX CHUCTEM OJIHOTO
UepapXxUUYEeCKOro YpOBHs, BEPOSTHO, SBISETCS OOLIUM 3aKOHOM MUPO3-
naHus, cHOpMyTMPOBAHHOTO KaK 3AKOH NEPUOOUYHOCMU CMPOEHUS
CUCMEMHBIX COBOKYNHOCMELL, UNU CUCTNEMHO-NEPUOOUYECKUL 3AKOH —
KOHKPETHBIE TIPUPOTHBIE CUCTEMBI OJJTHOTO YPOBHS (ITOyPOBHS) Opra-
HU3alMY COCTABIISAIOT NEPUOIUYECKUI T TTOBTOPSIFOILUICS P MOP-
(ONOTMYECKHU aHATIOTMYHBIX CTPYKTYP B MPE/Ieax BEPXHUX U HUKHUX
CUCTEMHBIX NTPOCTPAHCTBEHHO-BPEMEHHBIX T'PAHHULL, 332 KOTOPBIMHU CY-
LIECTBOBAHME CUCTEM JJAHHOI'O YPOBHSI JAE/Ia€TCsl HEBO3MOXKHbBIM. OHU
NEPEXO/IAT B HEYCTOMYMBOE COCTOSIHME WJIM MPEBPAILAIOTCS B UHYIO
CUCTEMHYIO CTPYKTYpPY, B TOM UHMCJIE€ JPYTOro ypOBHS OPraHU3aLMH.

JIBa abmoTnuecknx akTopa—TeMIiepaTypa U KOJTHMIECTBO OCaI-
KOB — OTPEJIEIISAIOT pa3MelleHHe 10 3eMHOM MOBEPXHOCTH OCHOBHBIX
Ha3eMHBIX OMOMOB. Pexxum TemriepaTypsl U 0CaJIKOB Ha HEKOTOPOU
TEPPUTOPUH B TEUEHHUE TOCTATOYHO JOIATOro MepHOa BPEMEHH U €CTh
TO, YTO MBI Ha3bIBaeM Kiaumamom. KiimMar B pa3HbIX paiioHaX 36MHO-
ro mapa HeoiMHakoB. ['onoBas cymma ocaznkoB MeHsercs oT 0 10
2500 MM u Oonee (puc. 15.3).

- Bonee 2000 MM N\ Ot 500 Menee 250 MM
[ e N 07 200 e
Ot 1000 Ot 250
o 2000 MM m o 500 MM

PucyHok 15.3 — PacnpeaeneHue roau4yHoro Konmyectsa ocagakos rno
3eMHOMY Lwapy
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[Tpu >TOM OHUM BBITIQAAIOT PABHOMEPHO B TEUEHHE rojia MM HX
OCHOBHAsl JI0JIsl PUXOANTCS Ha ONpPEEeICHHBINA EPHOJl — BIIaXKHBIN
ce30H. Cpe/IHero1oBasi TeMIiepaTypa TaKkke BapbUPYeT OT OTPULIATEIb-
HbIX BenuunH 10 38°C. Temmeparypbl MOTYT ObITh TPAKTHUECKH TI0-
CTOSIHHBIMH B T€YEHHE BCETO rofa (Y IKBATOpa) WIIM MEHATHCS 110 Ce-
30HaM. CJielyeT OTMETHUTD, YTO PEKHMMBI TEMIIEPATYPhI U OCAJIKOB CO-
YeTalTCsl MEKIY COOOH BEChbMa HEOJJMHAKOBBIM 00pa3oM.

Crneunduka KIMMaTHYECKUX YCIOBHI B CBOIO OYepelb Ompejie-
JISIET Pa3BUTHE TOTO UM MHOTO Ouoma (puc. 15.4).

[T — =S _-_:_:— QueHb
- g e e T S nonras
[ s : e M i, | CypoBas
T sl e, Ll i | YD
B e S (-
N e TYHAPE e s mepanoTa
o —— R
: My, 3 3,3% & 39 )
w17, 7, o 2 MNpoxnanHelA
: - 4.47 ,ﬁﬁ;’,- KrMMaT
e € CypOBLIMM
“Hiwedl f 3 IMamm @
S WgFZ <
- LI F E
: ;o
. B 44 ! @
o v b (/) ﬂ kN YmMepeHHsIii S
2 J cesoHHbI o
:‘” Crens . 0% / Kniamar =
b il R (3nMbI C OTPK-
[ i &Chk. e Beicoko- /gt LaTensHsIMiA
MU " Hnskotpaerian Tpasran , iy TEMMepary-
[ycTLIHA yMepeHHoro nosca "™ = - il pamu)
[ 3T Nl w1 0
vy Y1/ Jibatef Vel i Haprmin
EALEN < i S
foad™ et e e e P P '- &3 3aMO0-
L N - e 3 03KOB
7 Wapkan |t U ml_f"" e r?ﬁ’f.vj;éff " L™ ,:?’?ﬁ £/ p ) J
i JWCTBIHA & " o g Al 1 g oW Vs Tponuyeckuii necl
1 T T T Ll T L L) T
5 10 15 20 25 30 35 40 45
KonuuecTeo 0caakos, AH0HMbl B roa

PucyHok 15.4 — A6noTtuyeckue pakTopbl U OCHOBHbIE OMOMBbI
(no B. Hebeny, 1993)

Ot sKBaTOpa K MOJIIOCaM BUJIHA ONpPEETIeHHAasi CHMMETPHS B pac-
npeeneHn OMOMOB pa3IMYHBIX MOTyIIApUii:

1. J{oarcoesvie mponuueckue neca (ceep KOxnoit Amepuku, Llen-
TpasibHasi AMepHKa, 3anajHas U LeHTpaJbHasi YaCTH HKBaTOpUaIbHON
Adpukn, FOro-Bocrounast Azusi, mpuOpexHble pailoHbI CeBepo-3aria-
na Asctpanuu, octpoBa Munuiickoro un Tuxoro okeanos). Knumar
— 0e3 CMEeHBI Ce30HOB (0M30CTh K 9KBATOPY ), TEMIIEpaTypa — Cpe/l-
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HeronoBas Beire 17°C (00br9H0 28°C), 0caIKu — CPETHEr0I0BOE KO-
nudecTBO npeBbimaet 2400 MM.

PacTuTenbHOCTH : TOCIIONCTBYIOT Jieca. HacunuTrIBaroTcs coT-
HHU BHUJIOB JiepeBbeB BbICOTOM 10 60 M. Ha ux cTBONax m BETBIX —
pacTeHHus-3MU(PUTHI, KOPHA KOTOPBIX HE JOCTHTAIOT TOYBBI, U JIEpe-
BSHUCTBIE JIMaHbl, YKOPEHSIOILMECS B MIOYBE U B30MparoIuecs 1o ae-
peBBsIM 710 UX BepiinH. Bee 3To 00pasyeT rycToii mosor.

XuBOoTHBIM MHUD: BUIOBOH cocTaB Ooraue, 4eM BO BCEX ApY-
rux Omomax BMecTe B3AThIX. OCOOEHHO MHOTOYHCICHHBI 36MHOBO/I-
HBIC, TPECMBIKAIOIINECS W MITUIBI (JIATYIIKH, SIIEPUITBI, 3MEH, TIOMy-
ram), 00€3bsiHbI M IPyTUe MEITKHE MIIEKOITUTAIOIIUE, SK30THUECKUE Ha-
CEKOMBIE C SIPKOI OKpPacKoi, B BOJOEMaxX — SPKO OKpAIICHHBIE PHIOBL.

[Ipoune 0coOEHHOCTH: MOYBBI, KaK MPABUIIO, MAOMOIL-
HbIE ¥ Oe/THbIe, OOJTBbINAs YaCTh MUTATEIBHBIX BEIIECTB COMEPKUTCS B
O6uomacce MOBEPXHOCTH YKOPEHEHHOM PacTUTEIbHOCTH.

2. Casannwl (cyOoxBaTopuanbHast Adpuka, FOxnas Amepuka,
3HaYUTENbHAs YacTh 10kHOW Muaun). KnumaTt — cyxo# u kapkui
Oosbinyto yacTh roja. OOMIBHBIE TOKIN B TEUESHHE BIAYKHOTO CE30-
Ha. Temnepamypa: cpeanerogoBas — Bbicokast. Ocagku — 750—1650
MM/TOJI, TJIaBHBIM 00pa3oM BO BpeMsl ce30Ha JIokJehH. PacTurenp -
HOCTbh — MSTJIMKOBBIE (3JIAKOBBIE) PACTEHHUS C PEAKUMU JIUCTONA/-
HBbIMU JIepeBbsIMU. JKUBOTHBIM MHUP: KPYNHBIE PACTUTEIbHOSI-
HBIE MIICKOTTUTAOIIINE, TAKUE, KaK aHTHUJIOMBI, 3¢0pbI, KHpadbl, HOCO-
POTH, U3 XUIIHUKOB — JIbBBI, JI€ONapAbl, renap/bl.

3. Ilycmuinu (HekoTopbie parionbl Adpuku, Hanpumep Caxapa;
bnmxnero Bocroka u Llentpansaoit A3um, bonboit bacceiin u roro-
3amag CIIA u ceBep Mekcuku u ap.). Knumart — odeHb CyXoid.
Temneparypa — >xapkue JHU U XonoaHble HouH. Ocalku — MeHee
250 Mmm/Ton. PacTUTENI B HOCTh : peAKOCTOHHBIN KyCTapHUK, HEPE/I-
KO KOJIFOUMH, MHOTIa — KaKTYChl U HU3KUE TPaBbl, OBICTPO MOKPHIBA-
IOLLME 3EMIIIO LIBETYIIMM KOBPOM Toclie peakux faoxaend. KopHesbie
CHCTEMBI y paCT€HHH OOLIMPHbIE TOBEPXHOCTHBIE, IEPEXBATHIBAIOIIINE
BJIary peIKMX OCaJIKOB, a TAK)KE CTEPKHEBbIE KOPHHU, TPOHHUKAIOIIUE B
3eMJII0 JI0 YpOBHS rpyHTOBBIX BOX (30 M u TiyOxke). JKUBOTHBI U
MHUD: pa3sHOOOpa3HbIE IPhI3YHbI (KEHTYPOBasi KpbIca U Jp.), Ka0bl, siiIe-
PHIIBI, 3MEH M IPYTHE MPECMBIKAIOIINECS, COBBI, OPIIbI, TPUQBI, MEJI-
KM€ NTHLBI U HACEKOMBbIE B OOJIbILIOM KOJMYECTBE.

4. Cmenu (uentp CeBepHoit AMepuku, Poccus, oTnenbHble paii-
onbl Adpuku u ABctpanuu, 0ro-Boctok KOxxunoit Amepukn). Knwu -
MaT — CE30HHBIN. TeMneparypa — JE€THUE OT YMEPEHHOI'O TEIJIOTO
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10 kapkoro, 3umMHue temmneparypol Huxe 0°C. Ocanku — 750-
2000 mm/ron. PacTUTE I bHO CTh : TOCMIOJACTBYIOT MSITJIMKOBBIE (371a-
KOBBIE€) BBICOTOH 710 2 M M BBIIIE B HEKOTOPHIX mpepusx CeBepHOU
Awmepuku uiu 10 5,0 cM, Hanpumep, B cTensx Poccnu, ¢ oTnenbHIMU
JIepeBbsIMU U KyCTapHUKAaMH Ha BJIAQXKHBIX ydacTKaxX. KM BOTHBI U
MU P: KPYHHbIE PACTUTEIbHOSAIHBIE MJIEKOMUTAIOMNE — OU30HBI,
Busioporue antuwionsl (CeBepHas Amepuka), aukue jomanu (Espa-
3us1), KeHTypy (ABcTpaius), )kupadsbl, 3¢0pbl, OeIbie HOCOPOTH, aHTH-
nonsl (Adpurka); U3 XUIIHUKOB — KOWOTHI, JIbBBI, JICOMApbl, Terap-
IIbl, THEHBI, pa3HOOOPa3HbIE MITUIIHI U MEJIKUE POOIIUE MIICKOTITAI0-
1I1e, TaK1e, KaK KPOJIHUK, CYCITUK, TPYyOK03yO.

5. Jleca ymepennozo nosica (3anaanas Espomna, Bocrounas A3zusl,
BocTok CIA). KnumaT — ce30HHBIN ¢ 3MMHUMHU TEMIEpaTypaMu
Hwke 0°C. Ocagku — 750-2000 mm/ron. PacTuTenbHOCTH: TOC-
MOZCTBYIOT JieCa U3 IIHMPOKOIMCTBEHHBIX JIMCTOMAIHBIX OPOJ JAepe-
BbEB BBICOTOH 110 35—45 M (1y0, TUKOPH, KJIEH ), KyCTapHUKOBBIN TIOJI-
JIECOK, MXH, TMIIaHUKU. JKUBOTHBIM MUp: Miekonurawouue (oe-
JIOXBOCTBIN OJIEHB, JMKOOpA3, €HOT, OMOCCYM, Oelika, KPOJIMK, 3eMIIe-
POMKN), NTULBI (CAABKH, IATIBI, APO3/bl, COBBI, COKOJIBI), 3MEH, JIf-
TYIIKH, CallaMaHIpbl, peIObI (POopesb, OKyHb, COM H JIp. ), OOUIIbHAS MTO-
yBeHHasi MUKpodayHa (puc. 15.5).

buota agantupoBaHa Kk C€30HHOMY KJIMMATYy: CIIsSTYKa, MUTPALUH,
COCTOSIHUE TIOKOSI B 3MUMHHUE MECSIIBI.

6. Xeoiinvle neca, matiiea (ceBepHble pailonsl CeBepHOl Amepu-
ku, EBponbl 1 A3um). Knumart — gonras v XonoaHasi 3MMa, MHOTO
0CaJIKOB BbINAAET B BUJIE CHera. PacTUTEIbHOCTB: TOCIOJICTBYIOT BEY-
HO3eJICHbIE XBOMHbIE Jieca, 00JIbIIEH YaCThIO €JI0BLIC, COCHOBBIE, ITHX-
ToBble. JKUBOTHBIM MUP: KPYIIHbIE TPABOSIIHBIE KOTIBITHBIE (OJIEHb-
MYJI, CEBEPHBIN OJIEHD), MEJIKUE PACTUTEIHHOSIHbIE MIIEKOTTUTAIOIIINE
(3as1-0ensik, Oenka, rPhI3yHbI), BOJIK, PHICh, INCHIIA, YEPHBINA MEBE/Ib,
TPU3JIH, POCOMAaxa, HOPKA U IPYTHe XUIIHUKH, MHOTOUHCIIEHHBIE KPO-
BOCOCYIIE HACEKOMBIE BO BPEMS KOPOTKOTI'O JIETA.

MuoxecTBo 0070T 1 03ep. Toscras gecHas MoACTUNIKA.

7. Tynopa (B ceBepHOM TONYIIAPUU K CeBEpyY OT Taiiru). Knumar
— OYEHb XOJOAHBIN C MOJSPHBIM JHEM U MOJSIPHOM HOublo. Temie-
patypa — cpenHerononas Hike — 5°C. 3a HECKOJIBKO HeJIeTb KOPOT-
KOT'O JIETa 3eMJIsl OTTauBaeT He OoJiee 0HOro MeTpa B rityouHy. Ocan-
k1 — MeHee 250 MM/rof. PaCTUTENBbHOCTH: TOCMOJACTBYIOT MEJI-
JIEHHO PACTYLIHE JIUIIAHHUKU, MXH, 3J1aKU U OCOKHU, KAPJIMKOBBIE KyC-
TapHUKA. JKUBOTHBIW MUD: KPYITHBIE TPABOSIIHBIE KOTIBITHBIE (CE-
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PucyHok 15.5 — OCHOBHbIe NOTOKU 3HEPrMn B coobLiecTBax CMeLlaH-
HbIX U LUMPOKOSIUCTBEHHbIX niecoB (no A. I. BopoHoBy u gp., 1985)

BEPHBII OJIEHb, MYCKYCHBIH OBIK), MEJIKHE POIOIINE MIICKOITUTAIOIINE
(KpyrJI0Oroi4HoO, HaIPUMEDP, IEMMUHT ), XUIIHUKH, TPHOOpeTaroIne
3UMOM MacCKUPYIOILYIO Oelyr0 OKpacKy (Iecell, pbiCh, TOPHOCTAM, TI0-
JsipHas coBa), puc. 15.6.

B TyHIIpe KOPOTKHM JIETOM THE3IUTCS OOJBIIOE YUCIIO MEepeseT-
HBIX NTHUL, CPEAU HUX O0COOEHHO MHOIO BOJOIUIABAIOLINX, KOTOPbIE
NUTAIOTCS UMEIOLIMMUCS 3[€Ch B M300MIMH HACEKOMBIMU U TMPECHO-
BOJIHBIMH 0€CTIO3BOHOYHBIMH.
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PucyHok 15.6 — OCHOBHbIe NOTOKU 3HEepPruu B coobLyecTBax TyHAPbI
(no A. T. BopoHoBy u gp., 1985)

BeprukanbHas 30HaIbHOCTH SKOCHUCTEM CYIIIH, OCOOCHHO B MeC-
TaX ¢ Pe3KO BBIPAKEHHBIM peiibeoM, TaKKe BecbMa ueTKas. BricoT-
Hasl SIPYCHOCTb COOOIIECTB JKMUBBIX OPraHU3MOB BO MHOTHX OTHOIIIE-
HUSX CXOJIHA C IIMPOTHBIM pachpeieieHueM KpPyIMHBIX OMOMOB
(puc. 15.7).

Bria)xHOCTB sIBISIETCSI OCHOBHBIM (haKTOPOM, OTIPEACIISIOLINM THIT
ounoma. [Ipu mocTatouHo GONBIIOM KOIUYECTBE OCAIKOB, KaK MPaBH-
70, pa3BUBAETCs JIECHAsk PACTHTEIBHOCTh. Temreparypa Ipu 3TOM
ompeeNseT T!I Jieca. TOYHO Tak ke 00CTOUT JieJIo B OMOMax CTeNu U
nycTbiHA. CMEeHa THITOB PACTUTEILHOCTH B XOJIOJHBIX PETHOHAX MTPO-
UCXOJIUT MIPH MEHBIIUX FOIOBBIX CyMMaX OCaJIKOB, TAK KaK PU HU3KUX
TeMIlepaTypax MEHbIIe BOJbI TEPSETCs Ha UcmapeHue. Temmeparyp-
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HBII (DaKTOP CTAHOBUTCSI TJIABHBIM TOJIBKO B OUY€HB XOJIOAHBIX YCIIOBH-
X ¢ Be4yHOW mep3noTol. Tak, B TyHIpe Teruia XBataeT JIMIIb Ha TO,
9TOOBI COIIET CHET W OTTAsId CaMble BEPXHHUE TOPU3OHTHI TIOYBHI.
Hwuxe B Helt mOCTOSTHHO coxpaHsieTcs Jie. ITO sBIEHUE U Ha3bIBACT-
cs BeuHOU Mep3i0Toi. OHa OrpaHUYMBAET PaCIpPOCTPAHEHHUE HA Ce-
BEp €JIOBBIX U MUXTOBBIX JIECOB M3-3a MPEMSTCTBUS TIIyOOKOMY IPO-
HUKHOBEHHIO B TOYBY MX KOPHEBOM CHUCTEMBI M B TO K€ BpeMs HE
MeNIaeT MPOU3PaACTAHUIO KAPIMKOBBIX MOPO30YCTOWUYHMBBIX PACTEHUI
TYHJPBI.

[Tpu nanpHEWTIIEM TIOHKEHHH TEMIIEPaTyphl KapiIuKoBask MOPO-
30yCTOMUYMBAs PACTUTEIBHOCTDh TYHAPHI CMEHSETCS MOJISIPHBIMU ITyC-
THIHSIMH.

Kaxnpiii Onom xapakrepusyercs crnelu(puueckuM COCTaBOM HE
TOJILKO PACTeHUH, HO M JKUBOTHBIX. Tak, OCIIbIA MOJIIPHBIA MeIBEIb
BOJIUTCSI TOJIBKO BO JibJiax ApkTuku (puc. 15.8). [Touemy Obl emy He
KHUTb B IPyrux Onomax?

PucyHok 15.8 — Benbin meaBeab

[Tpuumnna B TOM, uTO O€NbIM MeIBEaAb MPUCIIOCOOMIICS K Onpeae-
JIEHHOMY KOMIUIEKCY yca0Bui. OH KHMBET TOIBKO TaM, II€ OJHOBpPE-
MEHHO €CTb XOJIO/IHasl BOAA, COOTBETCTBYIOIIAs MHIA (TUTAETCS OH B
HEPBYIO OYepeb TIOJICHSIMHU, MOJIOABIMUA MOPKaMH, pbIOOH 1 BBIOPO-
IIEHHBIMHU Ha MeJIb KUTaMM) 1 perdyrotme ibabl. Tam, rae XoTh 01HO
U3 3TUX TPEX YCIOBUM OTCYTCTBYET, HET U MEABENEH.

Takum 06pas3om, clioKeHHE SKOCUCTEM B 3HAYUTEIBHOM Mepe 3a-
BUCHUT OT MX (DyHKIIMOHAJIBHOW «IpEeIHA3HAYEHHOCTH» U HA0OOPOT.
[To H. @. Peiimepcy (1994), 3T0 HaXOOUT OTpaKEHHUE B MPUHYUNE IKO-
JI02UYECKOl KOMNIeMeHMapHocmu (OONOIHUmMenbHoCcmu), HAKaKas
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(YHKIIMOHATIbHAS 9aCTh YKOCUCTEMBI (9KOJIOTHUECKUI KOMITOHEHT, dJ1e-
MEHT | T. [I.) He MOXET CYIIECTBOBaTh 03 JApyrux (yHKIMOHAIBHO
JIOTIONTHSFOIIMX YacTel. B30k k HeMy U pacIupsIOIHiA €10 npUHYUN
IKONO2UHECKOT KOHSPYIHMHOCMU (coomeéemcmaus): HYHKIIMOHATIBHO
JIOTIOJHSISL APYT JPyTa, KUBBIE COCTABIISIONINE SKOCUCTEMBI BbIpada-
TBIBAIOT JJISl 3TOTO COOTBETCTBYIOLIME MPUCTIOCOOIEHHS, CKOOPIHHH-
pPOBaHHbBIE C YCIOBUSIMU aOMOTUYECKOM Cpe/ibl, B 3HAYUTEIBHON Mepe
npeoOpazyemMoii TeMH ke opranu3MaMu (OMOKJIMMAT U T.J1.), T. €. Ha-
OmromaeTcsi ABOMHOW Psii COOTBETCTBUSI — MEXKIy OpraHu3MaMH U
cpenoi nx oOMTaHus — BHELIHEH M co3gaBaeMoil ieHo3oM. Hampu-
Mep, BHJIbI, COCTABIISIOLINE IKOCUCTEMBI ITYCTHIHH, C OMHON CTOPOHBI,
MPUCTIOCOOIICHBI K €€ KITMMAaTHYeCKUM M APYTUM aOMOTHYECKHM yC-
JIOBUSIM, @ C IPYTOi — K Cpelie SKOCUCTEMBI U IPYT K APYTY. DTO XKe
XapakTepHO UIsi OPTaHU3MOB JTFO00TO OMOMa M APYroro Oosiee HU3KO
WJIM BBICOKO CTOSILIIETO B MEPAPXHMU CUCTEM MoApasieneHus ornocde-
pul. B CBSI3W ¢ 3TUM 3716Ch YMECTHO NIPUBECTH NPUHyun (3aKom) ¢op-
Mupoganus sxkocucmemsl (PyHKIMOHATBHO-IIPOCTPAHCTBEHHOM KO-
JIOTUYECKOM 1I€IIOCTHOCTH, CBSI3U Ouomon — Ouoyenos): JUINTEIbHOE
CYILECTBOBAHNE OPraHU3MOB BO3MOXKHO JIMIIb B pAMKaX 9KOJIOTHYEC-
KHX CHUCTEM, IJIe UX KOMIIOHEHTBI M DJIEMEHTBI IOTIOJIHAIOT JPYT IpyTa
Y COOTBETCTBEHHO MPUCTIOCOOIIEHBI IPYT K APYTY, YTO 00eCreyrBaeT
BOCIIPOU3BOJICTBO CPE/bl OOMTAaHUs KaKI0r0 BUJA M OTHOCUTEIHHO
HEM3MEHHOE CYIIECTBOBAHNE BCEX IKOJIOTHUECKUX KOMIOHEHTOB. Co-
BEPLIEHHO OYEBUIHO, YTO IPUHLUI POPMHUPOBAHUS IKOCUCTEMBI €CTh
CYMMapHO€ OTpaKeHHE TPUHIIUATIA SKOJIOTMYECKON KOMITIIEMEHTapHO-
CTHU (IOTIOJTHUTETBHOCTH) U TIPUHIUIIA YKOJIOTMYECKOW KOHIPYIHTHO-
CTH (COOTBETCTBHS).

15.4. CTpykTypa 3KOCHUCTEM

Kak yxe ObIJIO OTMEUEHO paHee, B KaKI0W IKOCUCTEME JIBa OC-
HOBHBIX KOMITOHEHTA: OPTaHU3MbI U (JaKTOPHI OKPYKAFOIIIEH UX HEXKH-
BOi1 cpenbl. COBOKYMHOCTb OPraHu3MOB (PaCTEeHHUMN, JKUBOTHBIX, MUK-
POOOR) Ha3BIBAIOT OuOMOL IKOCUCTEMBIL. [TyTH B3aMMOIEHCTBHUS pa3-
HBIX KaTETOPHI OPraHU3MOB — 3TO €€ OUOMuUYecKas CmpyKmypa.

C Touku 3peHust mpoguueckoti cmpykmypst (0T Tped. trophe —
NUTaHKE), SKOCUCTEMY MOYKHO pa3/ieuTh Ha JBa sipyca: 1. Bepxuuit
— aemompoghHulii (CaMOCTOATENBHO MUTAIOLIUICS) ApYC, WIH «3eTIe-
HBIH T0SIC, BKJIFOYAIOIIUI PACTCHHUS WITH UX YaCTH, COJIEPIKAIINE XII0-
poduiin, Tae npeodiaaaT GUKCaIUs SHEPTUU CBETAa, UCTIOIH30BAHNE
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MPOCTHIX HEOPTAaHUYECKUX COeTUHEHUH. 2. HmkHMiT — eemepompog-
Hol1l (MATAEMBIN IPYTUMH) SPYC, WA «KOPUYHEBBIN MOSICY MOYB U OCa/I-
KOB, pa3JIararoluxcs BelecTB, KOPHEH U T. /1., B KOTOPOM Ipeodaia-
IOT UCTIOJIb30BaHKE, TPaHC(OpPMAIIKS U PA3IIOKEHNE CIIOKHBIX COeNTU-
HeHuii (puc. 15.9).

3Heprua
ConHua

1A -
| N\
- ABTO-
TpodHLIA
Boanyx cnoi
g\ VT
P\ 1A
letepo-_ B
Mousa - TPOMHBIRA / Ocagku
\ crnou 4
E== MartepuHckan nopogja = MaTepuHckan nopoaa ==}

PucyHok 15.9 — O6was cTpykTypa HazeMHOW (nyronactouwHom) n

BOAHOM (03epHOM uUnu mopckomn) akocuctem (no 0. Oagymy, 1986)
1 — asmompodgbbi: A — mpasa, B — cbumonnaHkmoH; Il — pacmumerbHbie Xu-
80MHble: A — HaceKoMble U MreKonumarowue fyeonacmouuHo2o coobujecmsa,
B — 30o0mnnaHkmoH 8 monwe 800bl; Ill — dempumosiOHbie: A — rno4YyeeHHble bec-
M0380HOYHbIE Ha cywe, B — OoHHbIe 6ecro380HOYHbIE 8 800e; IV — XuwHUKU: A —
nmuybl U Opyaue XueomHble Ha cywe. B — pbibbl 8 8ode; V — canpomposbl:
pasnazarowue bakmepuu u epubbi

C 6u010rnYeCcKoi TOUKH 3pEHUs], B COCTaBE IKOCUCTEMBI BBIJIEISI-
0T CIIEIYIONTHE KOMITOHEHTHI:

1) neopeanuueckue eewgecmea (C, N, CO,, H O u z1p.), BKIrOYaro-
IIMECs B KPYTOBOPOTHI;

2) opeanuueckue coeounenusi (0CIKU, YIIEBOIbI, JIUITHBI, TYMY-
COBBIC BEIIICCTBA U T. JI.), CBA3BIBAIOIINE OMOTHYECKYIO U a0UOTHYeC-
KHE 9aCTH,
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3) 6030yunyI0, 800HYI0 U CyOCcmpamHyio cpedy, BKIIOYAIOIIYIO
KJIMMATHYECKUN PEXHUM U Ipyrue Gpusndeckue GaKkTopsl,

4) npoodyyenmos, asmompo@Hulx OpraHU3MOB (3eJIeHbIC pacTe-
HHSI, CHHE-3eJIEHbIE BOJIOPOCIH, (POTO- U XEMOCHHTE3HMPYIOIIne OaK-

TEPUH ), TPOU3BOSIIUX MUY U3 TPOCTHIX HEOPTAaHUYECKUX BEIIECTB
(puc. 15.10).

60,
Boigensembii

-

]
o A Kpaxman
; 1ono3a

it
. u..\."'_.

X I'Iotgaa N
Boliaensembin NH, . 805, PO,

B BO3NYX
yrnekucnbIi ras

AblXaHWe

PucyHok 15.10 — MpoayueHTbl (No B. HeGeny, 1993)

5) xoncymenmos, unu darorpodos (ot rped. phagos — moxxupa-
TEITb ), — reTepOTPOPHBIX OPraHU3MOB, TTTABHBIM 00Pa30M KUBOTHBIX,
MUTAIOLIAXCS APYTUMH OPraHU3MaMH WK YaCTHIIAMH OPTaHUYECKOTO
BEIIECTRA,

6) pedyyenmos u dempumopacos — reTepoTPOPHBIX OPraHU3-
MOB, B OCHOBHOM OaKTepuil W rpuOOB, MOITyUYarOIIUX SHEPTUIO JTHOO
HMyTeM Pa3JIoKeHHsi MEPTBBIX TKaHEH, MO0 MyTeM MOIIOLICHUS pa-
CTBOPEHHOT'O OPIraHUYECKOTO BEIIECTBA, BBIICISIOIIETOCS CAMOTIPOM3-
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ASiGueTs,  BOIBHO WM M3BJIEYEHHOTO canpou-
TaMH U3 PaCTEHUH 1 JPYTHX OpraHu3-

4 () MOB (puc. 15.11).
(6akTepuu, rpubbl) KOHcyMCHTbI IIUTATCA KUBbBIM
' ’ ‘ @ S (buoghacu) M MEPTBBIM (canpoga-
- \'T‘““’ " eu) opranmueckuM Matepuaiom. Cpe-
\)),)* X 1 61o(aroB MOTYT OBbITh BBIJICIICHBI
y.) pacmumenbHos0Hble OPTraHN3MBbl UIH
¢dutodaru (nepsuunvie KoHcymeHmbol,
PucyHok 15.11 — Kateropuu K HAM OTHOCSTCS U HOBPEXJAIOLINE

OpPraHU3MOB 3KOCUCTEMbI pacTeHust BUPYChI, TPUObI U Mapasu-
THYECKHE COCYIMCThIE pacTeHUs),

Xuwnuky (BTOPUYHbIE KOHCYMEHTBI,
B TOM YHCJI€ U MAPa3HUThl IEPBUYHBIX KOHCYMEHTOB) U KOHEUHBIE TO-
TpeOUTENN — 6eputunHvle XuuyHuky (TPETUYHbIE KOHCYMEHTHI). OuH
U3 C0co00B M300paKEHHS TIIABHBIX COCTABHBIX YaCTEH KOJIIOTHIEC-
KOM CHCTEMbI MpeJICTaB/IeH Ha pucyHke 15.12.

AW\ TPOAYLEHT
SHEPTUS
CONMHLUA

Q
7

[bixaHne

CeeroBas
3Heprus MpopyueHTsl

MnotosiaHble

[ecTtpykTopbl

[bixaHue

PucyHok 15.12 — Cxema rnaBHbIX COCTaBHbIX YacTen 3KOCUCTEMbI
(no E. A. KpukcyHoBy u gp., 1995)

636



B skocucTeMe MUILEBbIE U SHEPTETUICCKHUE CBSA3U MEXKTY KaTero-
PHUSIMH BCETIa OJJTHO3HAYHBI U UYT B HANPABJICHUU:
aBTOTPOQBI —> TETEPOTPOPBI
WM B 0oJiee TIOJIHOM BHJIE:
aBTOTPO(BI —> KOHCYMEHTBI —> PEIAYLIEHTHI (IECTPYKTOPHI)
OpraHu3Mbl, y4acTBYIOIIUE B PA3JIUYHBIX MPOIECCaX KPyroBopo-
Ta, YACTUYHO Pa3JeJICHbl B MPOCTPAHCTBE. ABTOTPO(HBIC MPOLECCHI
HanboJiee aKTHBHO MPOTEKAIOT B BEPXHEM sIpYCe («3EJICHOM IOsICe»),
IJIe IOCTYIIEH COTHEUHBIN CBeT. [ eTepoTpodHble nmporeccsl Hanboee
WHTEHCHUBHO MPOTEKAIOT B HIJKHEM sIpyce («KOPUYHEBOM TIOSICE» ), TIIe
B MOYBAX M OCajJKax HAKaIUIMBAIOTCs opraHudeckue BemiectBa. Oc-
HOBHBIE (DYHKIIMH KOMITOHEHTOB SKOCHCTEMbI OTYACTH pa3/iesiCHbI U
BO BPEMEHH,TaK KaK BO3MOXKEH 3HAYUTEILHBIA Pa3pbiB BO BPEMEHHU
MEXIY MPOAYLHUPOBAHHNEM OPraHUYECKOTrO BEIIECTBA aBTOTPOGHBIMU
OopraHuzMamH M ero norpedyienue rereporpodamu. B nenom xe Tpu
JKHMBBIX KOMIIOHEHTA YKOCHCTEM (TIPOIYLIEHThI, KOHCYMEHTBI M PELy-
IICHThI) MOKHO paccMaTpHUBaTh Kak TPH (YHKIMOHAIBHBIX IIapCTBa
HPUPOJIBbI, TAK KaK WX pa3jiejieHue OCHOBAHO HA TUIIC TIMTAHUS U UC-
MOJIb3yeMOM MCTOYHUKE YHEPTHH.

15.5. CoaHue KaK HCTOYHUK IHEPTrUn

[TepBOMCTOYHUKOM SHEPTHH I KOCHCTEM CIy)UT CoHIE.
[Totok sneprum (o T.A. Akumosoii, B.B. Xackuny, 1994), nocbuiae-
MBI COJTHIIEM K TIaHeTe 3emuis, ipeBsimaet 20 miH. /1x B rox. 13-
3a IapooOPa3HOCTH 3eMITH K TPaHUIIE Bcei aTMOChepbI MOIXOUT TOMb-
KO 4eTBEpTh 3TOro noroka. 13 nee okono 70% otpaxaercs, norjioia-
eTcst atMmocdepoit, n3aydaercs B BUJIE YTMHHOBOJIHOBOTO HH(paKkpac-
Horo u3nyueHus. [lagaromas Ha MOBEPXHOCTh 3eMJIM COJTHEUHAs! pa-
muanyst coctaisiet 1,54 muH. 31k B ron. To OrpoMHOE KOJTMYECTBO
sHepruu B 5000 pa3 npeBbIIAET BCIO SHEPTETUKY YEJIOBEUECTBA KOH-
na XX- Hadana XXI cronerns u B 5,5 paza — 2HEPIHUIO BCEX NOCTYII-
HBIX PECYPCOB HCKOMAEMOT0 TOTTUBA OPraHUUECKOTO MPOUCXOKICHHS,
HaKOIJICHHBIX B TeUeHWe, Kak MUHUMYM, 100 MITH. JIeT.

[ToTok cosHeyHOM 3HEpPrUM Ha 3emJie U ee TpaHCHOopMAaIUH TOo-
Ka3aHbl Ha puc 15.13.

Bonbias yacTe cONHEYHOW PHEPTUH, TOCTUTAIONICH TTOBEPXHOC-
TH TJTAHETHI, PEBPAIIAETCs HEMOCPEICTBEHHO B TETIJIO, HarpeBasi BOIY
WJIY TIOYBY, OT KOTOPBIX B CBOIO OYEPE/Ib HArPEBACTCS BO3MYX. ITO TEILIO
CITY’KUT ABMXKYIIEH CUIION KPYTrOBOPOTA BOJIBI, BO3AYIIHBIX TOTOKOB U
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MaparoLana conHeyHan paguauus
1540000

OHeprus, nornoweHHas dusmyeckoe paccesHue,
pacteHusamu - 20000 KpYroBOpOTbl BOObLI U
BO3ayxa - 1520000

Yucrasn nepeu4Hasn

YTeuku cpoTocuHTEsa
npoaykuua - 2300

W OblXaHue SECTBHMIH
17700

7

Mpoaykuns MpoayKuna NpUpoaHbIX
ar;?ougnoaoa %MO{[EHOSDS —p2&30
210
MoTepwu ypoxas - 55
SHeprus
pacTeHvn:

TexHu4eckne Kynstypbl - 5

B MWWy | KOpma
yenosekaj Ans
18 AoMalu-
\ HUX
MBOT-
HbIX - 132 [bIXaHWe XMBOTHLIX U OTXOAbI
ux nepepaboTku - 125,5

([

HeTTo-3Heprus KUBOTHLIX NPOAYKTOB - 6,5

/——'—— Pri6a v mopenpoayktel - 0,5

Muwa
25

. . - 3x/ron
0 10 10 10 10 10°  10° 107

PucyHok 15.13 — lMoTok conHe4YyHOM 3Heprum Ha 3emrie 1 ee TpaHc-

c¢opmauum (no T. A. AkumoBon, B. B. Xackuny, 1994)
lMpumeyvaHue: aHepaus eblpaxkeHa 6 JLxk/200. 1 3x=10" [Jx; eopu3oHmansHoe
ceyeHue romoka sHepeuu — jio2apughmudeckoe. Ha kaxoom u3 amaros mpaHc-
opmayuu 6ornblias yacme 3Hepauu mepsiemcsi
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OKEaHWYECKHX TEUCHUH, ONPEENSIONINX TTOTOTY, IIOCTETIEHHO OT/aa-
€TCsl B KOCMUUYECKOe MPOCTPAHCTBO, IAe U TepseTcs. s onpenene-
HUSl MECTa SKOCUCTEM B 3TOM MPHUPOTHOM IOTOKE YHEPTHH BAKHO
NPEJCTaBIATh, YTO KaK Obl MPOTSXKEHHbI U CI0KHBI OHU HU ObUIH,
MMM HCTIOJIBb3YETCS JINIIb HeOOoMbInas ero 4acTh. OTCroa caeyeT OnuH
13 OCHOBHBIX MPUHUUIOB (PYyHKIIMOHUPOBAHUS IKOCUCTEM: OHU CYUje-
cmeylom 3a cuem He 3azpAsHAlowel cpedy U NPaKmudecku 6e4Hol
CONHEYHOU SHep2UlU, KOTUYECmeo KOMOopou OMHOCUMENbHO NOCIMOSIH-
HO u u30eimoyro. Jlanum Oonee NeTambHO KaXIYI0 U3 MEPEeYHCIIeH-
HBIX XapaKTEPUCTHK COJTHEYHON YHEPTUH:

1. H36vimox. Pactenuns ncnons3ytot okoso 0,5% ee konuvecTsa,
nocruratomiero 3emun. Ecim Obl TF01 CYIIIECTBOBAIN TOJBKO 32 CYET
COJIHEYHOM 3HEPIUH, TO OHU ObI HCTIOJIL30BAJIM €111€ MEHBIIIYIO €€ YaCTb.
CrnenoBatenbHO, €€ MOCTYMAIOUIET0 Ha 3eMJTI0 KOJIMYECTBA 10CTaTOu-
HO JJIS1 YIOBJIETBOPEHUS MOTPEOHOCTEN UeI0BEUECTBA, a TaK KaK COJl-
HEeYHast JHEPTHUs B KOHIIE KOHIIOB MPEBPAIIAETCs B TETIIO, TO yBEIU4Ie-
HHE €€ UCIIOIb30BAHUS HE JOJKHO OKa3bIBaTh BIUSHUS HA TUHAMUKY
orochepsl.

2. Yucmoma. ConHeyHas SHEPrusi — «UUCTash», XOTs sAJAepHbIE
peakiuu, uaymme B Heapax CojiHIA U CIy)Kallhie WCTOYHUKOM €ro
SHEPIUU, U CONTPOBOKAAIOTCS PAAMOAKTUBHBIM 3arpsi3HEHUEM, BCE OHO
ocraercs B 150 muiH. kM oT 3emuu. B 3T0M ee oTauuue OT 3Hepruu,
MOJTyYaeMOM IMyTeM C)KUTaHMsI MCKOMAeMOTO TOIIJIMBA WMJIM Ha aTOM-
HBIX 3JI€KTPOCTAHLIMSAX.

3. Iocmosncmeo. ConHevHas SHEPTusl Bceraa OyJeT JOCTyITHA B
OZIMHAKOBOM, O€3rpaHUYHOM KOJIMYECTBE.

4. Beunocmw. Yuennle cuutatoT, 4yro CoJHIE Yepe3 HECKOJIbKO
MWUIMAPIOB JIeT noracHeT. OHaKo JUIsl HaC 3TO HE UMEET MpaKTH-
YECKOTO 3HAYECHHsI, TaK KaK JIFO/IM, IO COBPEMEHHBIM JIaHHBIM, CYIIIe-
CTBYIOT TOJIBKO OKOJI0 3 MJH. JieT. JTo Beero 0,3% mummapaa. Orcro-
Jla, €CIU ke yepe3 1 MIIpa. JeT )KU3Hb Ha 3eMJie CTaHeT HEBO3MOXK-
HOM, y yesioBeuecTBa B 3anace eie 99,7% 3Toro cpoka, Miv Kax/ble
100 net on Oynet ymensbIarhest Becero Ha 0,00001%.

15.6. KpyroBopoThl BeuiecTB

Conneunast SHeprusi Ha 3emiie BBI3BIBAET JIBa KPYrOBOpPOTa Be-
IIECTB: OOJIBILION, MM T€0JIOTNYECKUI, HanOo1ee sipKo MPOSIBIISIOLUHCS
B KPyrOBOPOTE BOIBI M LUPKYISIMK aTMOChepbl, U MaJblid, OMOIOTH-
Yyeckuii (OMOTUYECKHIi), pa3BUBAIOIIMIACS HA OCHOBE OOJIBIIOTO U CO-
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CTOSIIIIANA B HEMPEPHIBHOM, ITUKINYECKOM, HO HEpaBHOMEPHOM BO Bpe-
MEHH M MTPOCTPAHCTBE, U COMPOBOKIAIOIIUICS OoJiee UM MEHEE 3Ha-
YUTEIHHBIMHU TIOTEPSIMU 3aKOHOMEPHOTO TIepepaclpe/ieiiCHUsT Bellle-
CTBa, SHEPruu U MHPOPMAIIMU B TIpeJieaxX dKOJIOTHUECKUX CHUCTEM
Pa3IMYHOTO YPOBHS opranu3anuu (puc. 15.14).

/ Aspobuocthepa
ey -
\ ATMmocthepa

v

/7 5“%@%@?,?2‘;5&"“8 / Ewvoreorpaduyeckie obnactv okeana
7 N Do) et /7 Tl e N -
. A A AR A N

Teppabuoccthepa  Cywa i Mapobuocdepa OkeaH

/ ‘* Nutobuochepa
7 -~ 7
@*hkm@ﬁ‘%@
Nutoctepa

Buoccthepa

PucyHok 15.14 — MpuHuMnuanbHas cxema 6uonormyeckoro (bnortu-
yeckoro) kpyrosopota (no H. ®. Penmepcy, 1990)

O0a kpyroBopoTa B3aMHO CBSI3aHbI ¥ IPEJCTABIISIOT KaK Obl €/~
Hbli mpouecc. [loacunTano, 4To BeCh KUCIOPOI, COACPKALIUNCS B
aTMocdepe, 000pauuBaETCs Uepe3 OPraHu3MBbl (CBSI3bIBACTCS MTPH JIbI-
XaHUU U BBICBOOOXKHaeTcs mpu GotocunTtese) 3a 2000 net, yriaexkuc-
nota aTMochepsl CoBepIIaeT KPyroBopoT B 0OpaTHOM HaIlpaBIeHUN
3a 300 siet, a Bce BOAbI Ha 3eMJIe pasiiaratoTcsa U BOCCO3/Ia0TCS MyTEM
¢dorocunTesa u apixanus 3a 2000000 net (puc. 15.15).

BsanmoneiicTBue abMoTHUECKUX (PAKTOPOB U )KUBBIX OPraHU3MOB
AKOCUCTEMBI COTIPOBOXKIAETCS HETTPEPHIBHBIM KPYTOBOPOTOM BEIIIECTBA
MeX1y OMOTOTIOM U OHMOIIEHO30M B BHJIC UYEPEIYIOIIMXCS TO OPraHu-
YECKHX, TO MUHEPAITLHBIX COeTUHEHNH. OOMEH XUMHUECKUX DIIEMEH-
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PucyHok 15.15 — KpyrosopoThkl BoAbl, KUCIIOpPOAA U YITIEKUCIIOro rasa
(no M. Knayay v A. xnbopy, 1972)

TOB MEXJY JKMBBIMH OPraHW3MaMH U HEOPTraHWYECKOM Cpenou, pas-
JUYHBIE CTAUH KOTOPOTO MPOUCXOIAT BHYTPU IKOCUCTEMBI, Ha3bIBa-
10T OUO02EOXUMUYECKUM KPY2OBOPOMOM, UNU OUOLEOXUMUUECKUM YUK-
oM.

CymiecTBoBaHME NOAOOHBIX KPYTOBOPOTOB CO3/Ja€T BO3MOKHOCTb
JUIS1 CAMOPETYIIALIUH (TOME0CTa3a) CUCTEMBI, YTO TIPUIAET SKOCHCTEME
YCTOMYMBOCTD: YAWBUTEIHLHOE MOCTOSIHCTBO MPOLEHTHOTO COJEpiKa-
HUS PA3JIUYHBIX DJIEMEHTOB. 3/1€Ch JEUCTBYET MPUHIMI (DyHKIIMOHH-
POBaHUs SKOCUCTEM: nOIYUeHUe pecypcos U usdagienue om omxo0os
NPOUCXO0AM 8 PAMKAX KPY2080POmMa 6cex 31eMeHMos.

PaccmoTpum Gosee mogpoOHO OCHOBHbBIE OMOXUMHUUYECKUE KPYTO-
BOPOTHI.

Kpyrosoport Boabl. Camblii 3HAUUTENbHBINA 110 MEPEHOCUMbBIM
MaccaMm U 10 3aTpatam SHEpTruH KpyroBOpOT Ha 3emile — 3TO IJIaHe-
TapHBIN THIPOJIOTHUYECKHUM UK — KPYTOBOPOT BOJIbI (pHc. 15.16).

Kaxmyro cekyHIy B Hero BoBnekaetcst 16,5 M. M* BOJIbI U Tpa-
TUTCs Ha 9TO Oosee 40 mapa. MBT conneunoit anepruu, (o T.A. Axu-
MoBo# B.B. Xackuny, (1994)). Ho naHHbIi KpyroBOpOT—3TO HE TOJb-
KO TIEPEHOC BOJHBIX Macc. JTo (a30BbIe MPEeBpaleHus], 00pa30BaHHe
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MoTeps BOAOPOAE B KOCMWUYECKOe NMPOCTPEHCTEO
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PucyHok 15.16 — O6wan cxema KpyrosopoTa BoAabl
(no ®. Pamapny, 1981)
lMpumeyaHue: yugpbl — MonujuHa crosi 8 Mempax

pPacTBOPOB W B3BECEH, BBIMIAJICHUE OCANKOB, KPUCTAILTU3AIMS, TIPO-
neccol (POTOCHHTE3A, a TAK)KE Pa3HOOOpA3HbIE XUMUYECKUE PEaKIINH.
B a0l cpenie BO3HUKIIA U TPOAOJIKAETCS KU3Hb. Boga — oCHOBHOM
ANIEMEHT, HeOOXOIUMBIN [UIs ®HU3HU. KommuecTBeHHO 3To caMasi pac-
MPOCTpPaHEHHAs! HEOpraHUUYecKasi COCTaBJIstoLIas )KUBOW MaTepuu. Y
yesoBeKa Boja cocraniser 63% maccel Tena, rpubos — 80%, pacte-
Hui — 80—90%, a y HeKoTophIX Meny3 — 98%.

Bona, kak MBI YBUIUM HECKOJILKO TIO3/THEE, yUacTBYOIIAs B OHO-
JIOTMYECKOM KPYTOBOPOTE U CITy>Kalllass MCTOUHUKOM BOJIOPOAA U KHC-
JI0pOa, COCTABIISIET JIUIITh HEOOJBIIYIO YaCTh CBOETO 00IIero o0bema.

B xuakom, TBepaOM U mapooOpa3HOM COCTOSIHUSIX BOJA TMPHCYT-
CTBYET BO BCEX TPEX INIABHBIX COCTABHBIX YaCTAX Onocdepsl: atMmocde-
pe, ruapocdepe, nutochepe. Bece Boabl 00beIMHSAIOTCS OOIIMM MOHSI-
TtHeM «ruapochepsd (Tadi. 2.3). CoctaBHBIC YacTH TUAPOCHEPHI CBSI-
3aHBI MEXKy CO00 MOCTOSIHHBIM 0OMEHOM U B3aumoeiicterem. Bona,
HETPEPHIBHO MEPEXO/s U3 OJHOTO COCTOSHHUSI B JPYroe€, COBEpIIaeT
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MaJTblii U OOJBIION KpyroBOpoThl. McnapeHne BOAbl ¢ TOBEPXHOCTH
OKeaHa, KOHJICHCAIHsI BOJITHOTO Mapa B aTMoc(depe U BbINaIeHUE 0Cal-
KOB Ha ITOBEPXHOCTh OKeaHa 00pa3yeT manviil kpy2osopom. Korna Bo-
JSTHOW Iap MEePEHOCUTCS BO3AYIIHBIMU TEYEHUSIMU HA CYLLY, KPyTOBO-
POT CTAaHOBHTCS 3HAYUTEIBHO CiIOkHee. [Ipr 7TOM 4acTh 0OCaJgKOB HC-
napsieTcs ¥ ocTynaeT oOpaTHO B aTMocdepy, ipyras — MUTAET PEKU
Y BOJOEMBI, HO B UTOT€ BHOBb BO3BPALACTCSl B OKEAH PEYHBIM U O~
3eMHBIM CTOKAaMH, 3aBepIlasi TeM CaMbIM 601buioll Kpyeosopom. VH-
TEHCHBHOCTb I'OZ0OBOT'0 KPYTOBOPOTA BOJIbI HA 36MHOM IIape IMOKa3aHa
B Tabmure 15.2.

Tabnuua 15.2 — N'ogoson BoaHbIN 6anaHc 3emnu (no M. U. JlbBoBuuy, 1986)

OnemMeHTbl BogHoro 6anaHca | O6beMm, kv® | Cnon, Mm
Mepudepunyeckasn yacTtb cywm (116800 KMZ)
Ocagku 106000 910
PeyHon cTtok 44230 380
Wcnapexune 61770 530
3amkHyTas (6eccTouHas) YacTb Cylum
(32100 TbIC. KM2)
Ocapku 7500 238
Wcnapexne 7500 238
MupoBom okeaH (361100 Tbic. kKM2)
Ocapku 411600 1140
[MpnTOK peyHbIx BOA 44230 120
Wcnapexune 455830 1260
3emHou wap (510000 Thic. KM2)
Ocapgku 525100 1030
VcnapeHus 525100 1030

Han okeanamu Boinagaet 7/9 o01iero KojauuecTBa 0CajKoB, a Hajl
KOHTHHEHTaMH 2/9. 3aMKkHyTas, OeccTouHas 4acTh cymu B 3,5 pasa
OenHee ocazkamu, 4yeM nepudepuiinas yacts cymu. Bosa, Beinasias
Ha CyIly, B rpouecce GuIbTpaly Yepe3 MouBy o0oramaeTcsi MUHe-
PaNbHBIMH U OPTaHUYECKUMHU BEIIECTBAMH, 00pa3ysi MOA3EMHbIE BOJIBI.
BMmecTe ¢ moBepXHOCTHBIMU CTOKaMH OHA MOCTYTAET B PEKH, a 3aTeM
B okeanbl. [loctymuieHre Boabl B MHUpOBO# OkeaH (OCaJKH, MPUTOK
PEYHBIX BO/) U HCTIAPEHHE C €0 MOBEPXHOCTH cocTaBiisieT 1260 MM B
TOJI.

HecmoTpst Ha OTHOCHTEIBHO MaITyO TOJIIUHY CJI0S1 BOJISTHOTO Mapa
B atMocdepe (0,03 M), nMeHHO aTMOc(epHas Blara urpaeT OCHOBHYIO
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pOJTb B IUPKYIISIIAN BOJBI U €€ OMOTEOXMMHUYECKOM KpyroBopote. B
LEJIOM ISl BCETO 3€MHOT0 I1apa CyIIECTBYET OJJMH HCTOYHUK MPUTOKA
BOJIbl — aTMOc(epHbIe 0CaaKu — U OIUH UCTOYHHMK Pacxoma — HC-
napenue, coctasisitouiee 1030 MM B ros1. B xku3HenesTenbHOCTH pac-
TEHUH OrpOMHAs! POJIb BOABI IPUHAJUIEKHUT OCYILIECTBICHUIO MPOLIeC-
coB (oTocuHTe3a (BaXKHEIIIEe 3B€HO OMOJIOrMUYECKOT0 KPYroBOpOTa)
u TpaHcnupauuu. [logcunrano, yro 1 ra enoBoro jeca Ha BIaXXHOU
nouBe 3a roj TpaHcnupupyeT okosio 4000 M® BOJbI, YTO SKBHUBAJICHT-
HO 378 MM ocaakoB. CyMMapHOE UCTIapeHHUE, I Macca BOJIbI, UCIIa-
pseMOW IPEBECHON MW TPaBSIHUCTOM PACTUTEIBHOCTBHIO, UCITApUB-
uieicst ¢ MOBEPXHOCTH MOUBBI, HTPAET BAKHYIO POJIb B KPYrOBOPOTE
BOJIbl HA KOHTHHEHTAX. [ pyHTOBBIE BOJIBI, TPOHHUKASI CKBO3b TKAaHH Pa-
CTeHUH B IMpoLEcce TPaHCIUPALMH, IPUBHOCIT MUHEpAJIbHBIE COJIH,
HEOOXOMMBIE JIJIS )KU3HEACATEIbHOCTA CaMHUX PACTECHHH.

JlaHHBIE IO KPYTOBOPOTY BOJIbl HA 36MHOM LIape MO3BOJISIOT BbI-

YUCJIUTh aKTUBHOCTH BOJIOOOMEHA B PA3IMUHBIX YaCTAX THIAPOChHEpHI
(Tabu. 15.3).

Ta6bnuua 15.3 — AKTUBHOCTL Bogoo6meHa B rugpocdepe
(no M.U. JlbBOBMYY, 1986)

O6bem (¢ AKTUBHOCTb
YacTb rugpocdepsl Oprrnengm), BoAoobMeHa,

ThIC. KM yncno net
OkeaH 1370000 3000
MNoa3emHble Boabl 60000 5000
B T. Y. 30HbI aKTUBHOro BOJOOOMeEHa 4000 300
[MonspHble neaHukn 24000 8000
[MoBepXHOCTHbIE BOAbI CyLUM 280 7
Pekun 1,2 0,03
[MoyBeHHas Bnara 80 1
Mapbl aTMocdepsl 14 0,027
Bcs rugpocdepa 1454000 2800

HaunGonee 3aMe/IeHHO# 9acThIO KPYTrOBOPOTA BOIBI SIBJISIETCS JIe-
ATEJIHLHOCTD MOJSIPHBIX JIETHUKOB. KpyroBopoT 371ech coBepiaercs 3a
8,0 TBIC. JIET, UTO OTpaXKaeT MEICHHOE JIBFXKCHHUE U TPOIIECC TAsTHUS
NeTHUKOBBIX Macc. [loa3emHbie BoJbI 0OHOBIsIIOTCS 32 5,0 ThIC. JIET,
BOJIbI OKeaHOB — 3a 3,0 ThIC. JieT, arMochepHble Boabl — 3a 10 cyToK.
HauGonbuieit akTMBHOCTBIO 0OMeHa, 1ociie aTMOchEpHOM Biaru, oT-
JIUYAIOTCS PEYHBIE BOJBI, KOTOPBIE CMEHSIIOTCS B CpeliHEM Kaxibie 11
cyTok. UpesBbIdaitHO OBICTpasi BO30OHOBISIEMOCTh OCHOBHBIX UCTOY-
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HUKOB MTPECHBIX BOJ M OMPECHEHHE BOJI B MPOIIECCE KPYTOBOPOTA SIB-
JSIFOTCS OTPaXXEHUEM I00aIbHOIO Mpoliecca TMHAMUKU BOJl HA 3€M-
HOM mmape. [Iporncxonsauuii B mpupoie KpyroBOpoT CaMOOUHIIAOIIEHCS
BOJIbl — BEYHOE JBHKEHHE, oOecneunBaroliee ;ku3Hb Ha 3emuie. [1pe-
CHOM BOZIbI Ha 3eMiie oueHb Mauio (Tab:. 2.3). Bmecrte ¢ 30HOM akTHB-
HOT'0 BOJIOCHA0EHUS OA3EMHBIMU BOJIJAMH OHM JJOCTUTratoT b 300
MUJIH. KM?, TIpH 3TOM 97% 13 HUX HAXOAUTCS B JIEAHUKAX AHTapKTH/IbI,
I'pennananu, B NoasipHBIX 30HaX U ropax. OIHaKoO €CTECTBEHHBIN Kpy-
TOBOPOT BOZBI TAPAHTUPYET, UTO O€3 BOIBI 3eMJIsi HE OCTAaHETCH.
buornyeckuii (0uosioruueckuii) Kpyropopot. [Tox 6noTruec-
KUM (OMOJOTMYECKUM) KPYyTOBOPOTOM MOHUMAETCS LIUPKYIISALUS Be-
IIECTB MEK/y IMOYBOH, PACTEHUSIMH, )KUBOTHBIMUA U MUKPOOPTaHU3-
Mamu (puc. 15.17).
ITo onpenenenuro
H.II. Pemesona, JI.LE. Po-

S\B /o quHa v H. . basunesuy,
7 Ny OMOTHYECKHI (OMOJIOTH-

co, YEeCKH) KPYyroBOpOT —
9TO MOCTYIJIEHHE XUMHU-
YECKHUX DJIEMEHTOB W3
TIOYBBI, BOJIBI 1 aTMOC(e-
Bl B )KHBbIE OPraHU3MBI,
npeBpalieHre B HUX Mo-
T CTYNAIOIIUX JIEMEHTOB B

DOTOCUHTES

= HOBBIC CIIOJKHBIC COCIIH-
_{% HEHHs U BO3BpallCHHUE

’ ux o0paTHO B TIpoIiecce
KU3HEACATSILHOCTH C

Yrons, HedTs, rass

PucyHok 15.17 — Bnotunyeckum €XKETrOJIHBIM OI1aJI0OM Ya-
(6bunonoruyeckuin) KPyroBopoT BewwecTB B CTH OPraHUYECKOro Be-
akocucteme (no A. K. BopoHuoBy, IIECTBA WJIX C IOJIHOC-

H. 3. XaputoHoBoW, 1979) TbIO OTMEPIIMMH Opra-

HM3MaMH, BXOIAIIMMHU B
cocraB 3kocuctembl (H. @. Peiimepc, 1990). BzaumooTHoIeHHsT KOMITO-
HEHTOB B SKOCHCTEME T0Ka3aHbl Ha pucyHke 15.18.

Ceitgac e MBI TPEICTaBUM OMOTHYECKUI KPYTOBOPOT B ITMKIIU-
yeckoir gopme (puc. 15.19). IlepBuuHblii OMOTHYECKUN KPYTOBOPOT
(mo T. A. AkumoBo#, B.B. XackuHy) cocTosi1 3 MPUMUTHBHBIX OJTHO-
kieTouHbix mpoayueHToB (I1) u penynenros-aectpykropos (/). Muk-
POOpPraHu3MbI ClIOCOOHBI OBICTPO Pa3MHOXKATHCS M IPUCTIOCA0INBATh-
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MepBuiHble
NPOAYLEHTbI

092%%

PenyueHTbl
e (X

PucyHok 15.19 — CTpyKTypHbIe LinKibl BMOTUYECKOro KpyroBopota
(no T. A. AkumoBom, B. B. Xackuny, 1994)

lNosicHeHus. BHympeHHee masioe KonbUyo — Mep8uyHbIl buomuyecKkull Kpy2080-
pom ¢ ydacmuem rpumumusHbix npodyueHmos (1) u pedyuyeHmos-0ecmpykmo-
pos (4); P — pacmeHusi; T — nepe8uy4Hbie KOHCYMeHMbI (pacmumesibHOSIOHbIE
KusomHbie); X, u X, — 6mopuyHble U MPemuyHble KOHCYMeHMbI (XUUWHUKU). Bee
UUKIbI 3aMblkatomcsi pedyyeHmamu

CiA K pa3HbIM YCJIOBUAM, HAIIPUMEDP, UCIIOJIb30BATh B CBOEM IIMTAHUH
BCEBO3MOJKHBIE CyOCTpaThl — UCTOYHUKH yriiepojia. Beiciue opra-
HHU3MBI TAKUMH CIIOCOOHOCTSIMH HE OGJ’I&I[&IOT. B OEJIOCTHBIX 3KOCHUC-
TeMax OHU MOT'YT CYIIECTBOBATh B BHJIC HAJICTPOUKH Ha (DyHTaMEHTE
MHUKPOOPraHu3MoOB.

Brauane pa3BuBaioTcsi MHOTOKJIeTOUHbIE pacTeHus (P) — Bbic-
mune nmpoAyuCHTHI. Bwmecte ¢ OOHOKJICTOYHBIMU OHH CO34Aal0T B IIPO-
necce (I)OTOCI/IHTC3a OpraHn4Y€CKOC BCHICCTBO, MCIIOJIb3Ys SHEPIHUIO
COJIHEYHOTO M3ITy4YeHHs. B nanpHENIeM MOAKIIOYA0TCS TEPBUYHBIE
KOHCYMEHTBI — PacTUTEIbHOSIHbIC )KUBOTHBIE (T), a 3aTeM H IMJI0TO-
AIHbIe KOHCYMEHThl. Hamu Obu1 paccMOTpeH OMOTHYECKHH KPYyTrOBO-
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POT CyIIX. ITO B MOTHON MepEe OTHOCUTCS i K OMOTHIECKOMY KPYyTO-
BOPOTY BOJIHBIX DKOCHCTEM, Hampumep, okeana (puc. 15.20).

CO, + MuHepanbHble
nuTaTenbHbIe conu

&)
-] NnaHkToHOsAHbIE pblﬁblk PaCTUTENLHORH |~
S -~

- ) ~e 300MJIaHKTOH

MuHepanuzauusic |- 1
NOMOLUbIO reTepo- |-
TPOdHbIX HakTepuii

/] durobenToc |

XuLHble pbibbl,
nuTarwmecs -

&

OpraHunyeckuin —T .. AN RN
neTput § N A AR //(
gﬁ PaCTMTeanOﬂngM,“

ApyriMu pbiGamu 3006€HTOC

\&%;?
B > -
pa

- 1 PbIGbl 6eHTOCa

— Mg; _

[eTpuToBbIN 3006€HTOC
(nuTatotca 6akTepusmm)

- =

PucyHok 15.20 — Jkonoru4yeckas cuctema okeaHa
(no K. M. Mepecy, 1969)

Bce opraHu3mbl 3aHUMAIOT ONPENIEIEHHOE MECTO B OMOTHYECKOM
KPYTOBOPOTE U BBHIMOJHSIOT CBOM (DYHKIMH 1O TpaHC(HOpMaIiu 10c-
TAIOIMXCS UM BETBEH MOTOKA SHEPTUH U 1O Tiepeiaue bnomaccel. Beex
00beMHSET, 00e3TMYMBAET UX BEIIECTBA M 3aMBIKAET OOIINHN KPYT CH-
cTeMa OJTHOKJIETOUHBIX PeIyLIEHTOB (1ecTpyKTOpoB). B abnoTndeckyto
cpelty OMocgepbl OHM BO3BPAIIAIOT BCE 3JIEMEHTHI, HEOOXOUMBIE JIJIs
HOBBIX M HOBBIX 000OpOTOB.

CrnenyeT nmoYepKHYTh Haubosee BaKHbIE OCOOCHHOCTH OMOTH-
9YeCKOro KpyroBopoTa.

domocunme3 OTHOCUTCSI K MOIITHOMY €CTE€CTBEHHOMY MpOIIECCY,
BOBJICKAIOIIEMY €KETOTHO B KDYTOBOPOT OTPOMHBIE MacChl BEIIeCTBA
orochepsl U ONPEIEISIIONIEMY €€ BHICOKHN KHCIOPOIHBIN MOTCHIIN-
ai. OH BBICTYIAeT PEryasiTOPOM OCHOBHBIX T€OXHMHUYECKHUX TPOIIeC-
coB B Ouocdepe u (HakTopom, OnpeessIFoMM Hajauurue cBOOOHOM
SHEPrur BEPXHHUX 000JI09eK 3eMHOro mapa. @OTOCHHTE3 MPeaCcTaB-
JsIeT cO00M XMMHUYECKYIO PEaKIHI0, KOTOpasi MPOTEKAaeT, KaK M3BECT-
HO, 33 CUET COJTHEYHOH DPHEPTUH MPU YIACTHH XJIOPO(PHIIA 3EITEHBIX
pactenwuii (puc. 15.21).

nCO,+nH,O + sueprus — C H, O +n0O,
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(A) NYYN COJMHUA (100 eauHu,
paccesiHHasi hopma aHeprum)

OYBOBbIV NINCT
(cuctema TpaHchopmauum
3Hepruu)

B) CAXAPA

iﬁ!ﬁ g 2'eQuHULIbI,
4 ! KOHLIEHTPUPOBaHHast

§ copma 3Heprum)

e

i
|

|
|

Pt

(b) TEMNO (98 eanuu,

04eHb CUNMbHO paccesiHHas
cbopma aHeprum)

PucyHok 15.21 — lMpeBpawieHue aHeprum CosHua B 3HEPruio nuwm

(caxapa) nytem cporocuHTesa (no 0. Ogymy, 1986)
lNpumeyaHue: A=B+B (nepebil 3akoH); B ecee0a mMeHbwe A, mak Kak rpu mpaHc-
gopmayuu 3Hepauu Yacmb ee pacceusaemcsi (8mopoli 3aKOH).

- O\

K.A. TumunpsazeB

3a cUeT yTIeKUCIOTHl U BOJBI
CHUHTE3UPYETCS] OpraHMuecKoe Bellle-
CTBO M BBIJICNIIETCSI CBOOOIHBIN KHC-
nopox. [IpsmbiMu mpogyKTaMu GoTo-
CUHTE3a SIBISIIOTCS Pa3jiMuHbIC Opra-
HUYECKHE COCIUHCHHMS, a B ICJIOM
npouecc GOTOCHHTE3a HOCUT JO-
BOJIBHO CJIOXKHBIW XapakTep.

I'mroko3a siBNsI€TCS MPOCTEUIINM
pOayKTOM (OTOCHHTE3A, 00pa3oBa-
HUE KOTOPOW COBEpIIaeTCs Cielyro-
MM Ty TEM:

6CO,+ 6H,0 — CH,,0,+ 60,

K.A. Tumnpsses emte B 1878 rony
B KHHTe «OKU3HB pacTeHUi» rOBOPUI
0 3HAUYEHMU U CYIIHOCTH (POTOCUHTE-
3a, 4YTO KOIZa-TO, INe-TO Ha 3eMJII0
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ynan iya ColiHIa, HO ynasl OH He Ha O€CIUIOHYIO MOYBY, a Ha 3ej1e-
HYI0 OBUIMHKY MIIIEHUYHOTO POCTKA, a TOUHEee — Ha XJI0po(HIIIIoBoe
3epHO, M B TOM WM WHOHU (popme Bolea B cOCTaB XJjieba, MOCTYKHUB-
miero Ham nuiiei. OH nmpeoOpa3oBalicss B HAIIKM MYCKYJIbI, HAIlIK He-
PBBI. DTOT JIy4 cOrpeBaeT Hac, MPUBOAUT HAC B JBUKEHHE. BbITh MO-
JKET, B 3TY MUHYTY OH UTPAET B HALLIEM MO3TY.

[Tomumo oTocHHTE3a ¢ yUaCcTHEM KUCIOPO/a, TaK Ha3bIBAEMbIi
KHCJIOPOIHBIA (OTOCHHTE3, CIEAYyEeT OCTAHOBUTHCS M Ha OECKHCIIO-
poaHOM (OTOCHHTE3E, WM XeMOCcHHTe3e (puc. 15.22).

Ceer

/A

doTocobuparoLas
aHTeHHa

|

PeakuunoHHbIN
LEHTP

0, OOHOPBI l SHEKTPOHA

i
H,0
OH] [H] cyanwlnbl
COQ——l s opr B-Ba
UMKy S~e \>OPFAHVILIECKOE Al umn LMK
Kaneuha | _--4 ,” BEWECTBO . Joo ApHoua KansuHa
L7 v

KUCINOPOOHbLIN ®OTOCUHTES BECKMUCNOPOAHBLIN ®OTOCUHTES
pacTteHus; nypnypHble CepHble 1
BOAOPOCIY; HecepHble BakTepuu;
umnaHobakTepum 3eneHble 6akTepun

PucyHok 15.22 — Cxema ¢hoTOCUHTE3a y pacTeHUMH,
Bofopocrnen u 6akrepui

K XeMOCHHTE3UpYIOIUM OpraHu3MaM OTHOCSTCS HUTpU(DUKATO-
PBI, KapOOKCHUI00AKTEPHH, CEpOOAKTEPHH, THOHOBBIE JKEJI€300aKTePHH,
BOJIOpoIHBIE OakTepuu. OHHM HAa3BIBAIOTCS TaK MO CyOCTpaTam OKHC-
nienus, kotopbiMu MoryT ObiTe NH,, NO,, CO, H.S, S, Fe?*, H,. Heko-
TOpPBIE BUJIbI — OOJIMTAaTHBIE XEMOJIMTOABTOTPO(BIL, APYTHE — (haKyib-
tatuBHbIe. K mocieqnumM oTHOcATCS KapOOKCHI00aKTepUu U BOJIO-
poHbIE OaKTeprH. XeMOCHHTE3 XapaKTepeH /sl TITyOOKOBOIHBIX TH/I-
pOTEpMaJIbHBIX UCTOYHHUKOB.
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@DOTOCHUHTE3 MPOUCXOJUT 32 HEMHOTUM HMCKIIIOYEHHUEM Ha BCEH
MOBEPXHOCTH 3€MJITH, CO3/IacT OTPOMHBIN reoOXUMHUIeCKHit A3 eKT n
MOYET OBITh BBIPa)KEH KaK KOJMUECTBO BCE MAcCCHh yIiiepoa, BOBJIe-
KaeMOU €XerofHo B TOCTPOEHHE OPraHUYECKOTO0 — KUBOTO Bellle-
cTBa Bcel Ouocdepbl. B o0mumii KpyroBopoT MaTepuu, CBSI3aHHOU C
MOCTPOEHUEM MyTeM (POTOCHHTE3a OPraHMUYECKOTO BEIECTBA, BOBIIC-
KaloTCs U TaKHe XMMUYECKHE dJIeMeHThI, Kak N, P, S, a Takke MmeTaint
—K, Ca, Mg, Na, Al

VY pacTteHuii nMporeccoM MpOTHBOIIOIOKHBIM (DOTOCHHTE3Y SIBIISI-
eTCsl pIXanue. MOJIEKyYITbI TTFOKO3bI OKHCIISTFOTCSI KUCIIOPOIOM BO3/TY-
Xa JI0 YIIEKUCIIOTO Ta3a ¥ BOJIbI C BIJICIIEHUEM 3aKJIIOYEHHOH B yIie-
BOJIaX DHEPTUH. DTa SHEPTHS UIET Ha OCYIIECTBICHUE U MOIICPKKY
BCEX KM3HEHHBIX MPOIIECCOB: TMOIJIOIEHUE W UCTIAPEHUE BOJBI U MHU-
HepaJbHBIX COJICH, POCT M pa3BUTHE pacTeHHi. B ocBOOOXKIeHUN
SHEPTUU U HAMPABJICHUHU €€ Ha HYKJIbl PACTCHUH, U 3aKITI0YaeTCs II1aB-
HBII CMBICIT JIBIXaHHUS, IPOUCXO/SIIET0 BO BCEX KMBBIX KJIETKAaX pac-
TEHUH.

MOXHO yTBEp)KIaTh, YTO JBIXaHWE TOJJICPKUBACT CaMy JKU3Hb
Ha 3emuie. [Ipotiecc apixaHusi COCTOMT B 00pa30BaHUM a/IcHO3WHTPHU-
(bocdopHoit kucinoTh! WK cokpameHHo ATD — oprannyeckoro Bere-
CTBa, B COCTaB KOTOPOTO BXOJISIT a30TUCTOE OCHOBAHUE a/ICHUH, MATH-
YIIIEPOIUCTBIN caxap pubo3a (BMECTE OHM COCTABIIAIOT aJIEHO3UH), U
Tpu octatka GochopHON KUCIOTHI, KOTOPHIE COSTUHEHBI MEXKIY CO-
ool gocdarnoii cBa3wio. [lpu pacnage u 0cBOOOXKIAETCS IHEPTHS,
HeoOXomuMast TS BCETo JKUBOTO Ha 3emiie.

[Tpu rubenu opraHu3Ma MPOUCXOAUT PA3JIOKEHUE OPraHUYECKO-
rO BEIIECTBA MyTeM OKHCIICHUS, THUCHHUS U T. JI. C 00pa30BaHUEM KO-
HEYHBIX MPOAYKTOB pasnokenus. CienoBaTenbHO, OONIYI0 PEAKIHIO
(hoToCcHHTE3a MOYKHO BBIPA3UTh B INT0OATBHOM MaCIITa0e CIIEAYIOIINM
o0pazom:

mCO, +nH,0———=C,, -n(H,0)+mO,

cMepTh

B 6uocdepe 3emin 3TOT MpoLecc MPUBOIUT K TOMY, YTO Kojlude-
CMB0 DUOMACCH AHCUBO2O BEUeCMBA NPUOOPemaem MeHOEHYUIO K ONn-
pedenennomy nocmosinemsy (puc. 15.23). buomacca skocdepsnr (2 10"
T) Ha CEMb TIOPSIIKOB MEHbIIIe MacChl 3eMHOM Kopbl (2 -10'T). Pacte-
HUsI 3eMJIM €XKEroJJHO MPOAYLUPYIOT OPraHMYeCKOe BEIIECTBO, PaB-
Hoe 1,6 -10" T, um 8% Guomaccel sxochepsl. JlecTpyKTOphI, COCTaB-
astrorie MeHee 1% ot cymMMapHo# 6HoMacchl OpraHU3MOB TIJIAHETHI,
nepepadaThIBAlOT MacCy OPraHUYecKoro BemiecTna, B 10 pa3 mpeBoc-
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I / PoToCHHTES M KPYTOBOPOT
\\ / yriaepoacoze p>ralmx Beu(ec'ra (x10m)
> _E- yraepog : B atmoccepe 640 -10°T 2 B oxeanax 3800 10T ]

7
//l>->_;-_,

A
YIAH, HEPTS,
Immm I [ rymye, Tope, cansonenn | H. HE e
n-10"rc n10°TC(?) n10°rC  n10%rC VI

PucyHok 15.23 — ®oToCHMHTE3 U KPYroBOPOT OPraHNYecKkux BeLecTs,

mnpa. T (no Hnumnoposuy, 1967)
lMpumeyaHue: | — macca yanepoda 8 cocmase yaiekuciomsi 8 ammocgepe u
audpocepepe; Il — ronuyecmeo CO,, ebidenisemoe 8 ammMocghepy 8 pasHbiX npo-
ueccax xusHedessmenbHocmu; Ill — Konu4ecmeo opz2aHUYECKUX g8euiecms, OKUC-
JI5eMbiX 8 pasHbix npoueccax; IV— epynnbl opeaHU3Mo8 u buomacca op2aHU3Mo8
Kaxool epynnbl;V — mMacca nuwu u cybcmpamos, nompebrisieMbix opeaHu3mMamu
Kaxdool epynnbl; VI — macca yanepoda 8 KOMMoHeHmax numocgeps!

XOJAIILYI0 X COOCTBEHHYIO Onomaccy. B cpennem nepuoa oGHOBIIE-
HUs OMoMacchl paBeH 12,5 rogam. JlomycTum, 4To Macca )KHBOTO Be-
IecTBa ¥ MPOJAYKTUBHOCTh OMOCGHEPHI OBIITM TAKUMU KE OT KeMOpHs
JI0 coBpeMeHHOCTH (530 MJTH. JIET), TO CyMMapHOE KOJIMYECTBO Opra-
HUYECKOT0 BEIIECTBA, KOTOPOE MPOILLIO Yepe3 Io0aabHbIi OnoTuyec-
KWW KPYyroBOPOT M OBLIO MCIIOJIB30BAaHO JKU3HBIO HA IJIAHETE, COCTa-
BuT 2-10'2-5,3-10%/12,5=8,5-10" 1, uto B 4 pa3za OoJbIlIe MACChl 3e€M-
Hou kopbl. [To moBoxy nanneix pacuetoB H. C. [leuypkun (1988) nu-
cait: «MbI MOXKEM yTBEPKIATh, YTO aTOMBbI, COCTABJISAOLIME HALLIU TENA,
noObIBaJIM B JPEBHUX OaKTEpHsIX, U B TUHO3aBPaX, © B MAMOHTAaX.
3axon buocennou muepayuu amomos B. . Bepnaockozo, kak Obu10
OTMEUEHO B I1aBe 2.5., macut: «Murpauusi XMMUYECKUX JIEMEHTOB Ha
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3eMHOM TIOBEPXHOCTH U B OHOC(hepe B IIEJIOM OCYIIECTBIISACTCS WU TIPH
HEMOCPEICTBEHHOM y4YaCTHH )KUBOTO BellecTBa (OMOreHHast MUTpaLIus ),
WM K€ OHA TIPOTEKAET B CpeZie, TEOXUMHUUECKHE 0COOCHHOCTH KOTOPOH
(O,, CO,, H, u T. 1.) 00yCIOBJIEHBI KUBBIM BEIIECTBOM, KaK TEM, KOTO-
poe B HACTOAIIEE BpeMsl HacensieT Ouocdepy, Tak U TeM, KOTOPOe JIeH-
CTBOBAJIO Ha 3eMJie B TCUCHUE BCEH Te0JI0TMYecKol UcTopuny. Takum
00pa3oM, BCE JKMBOE HACEIEHHE HaIlIeH TUIAaHETH - KUBOE BELIECTBO -
HAXOJIUTCS B TOCTOSSHHOM KPYTOBOPOTE OMO(MUIILHBIX XUMMHUUECKHUX DJIe-
MeHTOB. brosnorudeckuii KpyroBopoT BelecTB B 6uocepe cBsizaH ¢
OOJBIIIMM T€0IOTHYECKUM KPYTOBOPOTOM (pHcC. 15.24).

[TockonbKy pedb UAET O KOJIOCCATBHOM YHCIIE WHIMBUIYaTbHbBIX
YYaCTHUKOB ATHX TPOIECCOB, KOTOPBIE HE COMPSKEHBI )KECTKUMH PyH-

ATMOCO®EPA

FTMOPOC®EPA JINTOCOEPA

BblIMbIBAHWE

PucyHok 15.24 — B3anMocBsA3b Manoro 6Monorm4eckoro Kpyroeopora
BewecTB B buoccepe ¢ 60nbLLMM reonnormyeckum KpyroeBopoTom
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KIIMOHAJBHBIMH CBS3SIMH, TO IPUTHAHHOCTH KOMIIOHEHTOB OMOTHYEC-
KOT'O KpyroBOpoTa — SIBJIEHHE COBEPLIEHHO HUCKItouuTenbHoe. Kpy-
roBOpoT noJHocThIo 3aMKHYT (T.A.AkumoBa, B.B. Xackun, 1994), xor-
Jla CYIECTBYET TOYHOE PAaBEHCTBO CYMM IPSIMBIX U OOPaTHBIX Pacxo-

JOB: > ¢, = ¢, . Eciu ke B KAKOM-TO U3 MPOLIECCOB HAOIIOAAIOTCS

NPUPOCT WK yTeuKa («IedeKT 3aMKHYTOCTH») Ag , TO 3aMKHYMOCMb
KpyroBopoTa

d,=(g—Ag)/q.

Torna BenmuuuHa pazomKHymocmu KpyroBopoTa

B,=1-0=Aq/q.

OTH BEJIMYUHEI MOKHO BbIPA3UTh U MHAYE, COMMOCTABJIAA IPOIOJI-
JKHUTCJIBHOCTDb NNOAJACPIKAaHUSA PAaBEHCTBA pacXoa0B T co BPEMCHEM UC-

yepnaHus pesepByapa AT Hpu MOJHON OCTAaHOBKE MpoLiecca HAMoI-
HEHUS:

Sq :(T—AT)/T.
AHAIOTUYHO

B, =1-8, =AT/T.

HecomHeHHO, BBICOKMI ypOBEHb CUCTEMHOM OpraHU3allu U pe-
TYJSIIAA MOT OBITH BBIPaOOTaH M OTULTH(OBAH MUJUTHAPI0TETHEN HBO-
JOLUEN.

Buonorudecknii KpyroBopoT pa3iuyaeTcsi B pa3HbIX MPUPOTHBIX
30HaX M Kjaccu(uIUpyeTcsl MO KOMIUIEKCY MoKa3arenel: oruomacce
pacTeHwmid, onamy, MOICTHIIKE, KOTMYECTBY 3aKpETUICHHBIX B OomMacce
9JIEMEHTOB | T. 1. (Tabmn. 15.5).

OOmas 6nmomacca HanbOosiee BBICOKA B JIECHOM 30HE, a J0JIs 10/I-
3€MHBIX OPraHOB B Jiecax HauMEHbIIas. DTO MOATBEPKIAET UHIEKC
MHTEHCUBHOCTH OMOJIOTUYECKOTO KPYTrOBOPOTa — BETMUMHA OTHOIIIE-
HHSI Macchl MOJACTUIIKA K TOW YacTH omaja, Kotopas ee Gopmupyer
(Tabn. 15.6).

Kpyrosopor yriiepoaa. 13 Bcex 6MOre0XMMHUYECKUX 1IUKIIOB KPY-
TOBOPOT yriieposa, 0e3 COMHEeHHMsI, caMblii MHTEHCUBHBINA. C BBICOKON
CKOPOCTBIO YIIIEPOT TUPKYIUPYET MEKITY Pa3IMIHBIMA HEOpTaHuIeC-
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Ta6bnuua 15.5 — MNokasaTtenu 6MonNorMyecKoro KPyrosopoTa B pa3HbIX
npupoaHbIX 30Hax (no PoauHy n Basunesuy, 1965)

Tyngpa |JlecHas 3oHa Crenu MycTbIHM
® ' >0
® © Z =]
g § s ) 0] E‘S::_ 8 8
MokasaTenu 3 5 £ o a ¢ |c2| 8%
T s I o a X 5&alos
= a o te) = > ) o T
£ g 5 = > (8 g = [0) %
g | 6 = g |85
< g |82
Bromacca, u/ra 50 280 3000 4000 250 100 43 125
[ons nog3eMHbIX
opraHoB, % 70—83 22—24 68—85 no 90
Onap, 3eneHble
yacTtu, u/ra 2,6 9 30 40 80 15 1 18
MoacTtunka, BOMNOK,
u/ra 35 835 300 150 120 15 — —
MoacTunoyHo-onagoy-
HbIN KO3bULNEHT 14 92 10 4 1,5 1 — —
(MOK)

Ta6bnuua 15.6 — MHAEKC MHTEHCUBHOCTU GMONOrMYECKOro KpyroBopoTta

Tun akocucTemsl WNHpekc ckopocTu KpyroBopoTa
3abonoyeHHble neca >50
KyctapHuykoBbie TyHAPbI 20—50
TeMHOXBOWHbIE Nneca 10—17
LLinpokonuncTBeHHble neca 3—4
CaBaHHbI He>0,2
BnaxHble Tponunyeckue neca He>0,1

KAMU CPEJICTBAMH U Yepe3 MOCPEICTBO MUIIEBBIX CETeH BHYTPH CO-
0OIIIECTB JKUBBIX OPraHu3MoB (puc. 15.25).

B kpyrosopore yrieposa onpenesennyto poss urpatot CO u CO,,.
Uacrto B 6nocdepe 3eMan yriepoJ npeacTaBieH Hanbosaee moBUK-
Ho#t popmoii CO,. MIcTOUHNKOM TEPBUYHON YIIEKUCIIOTH OMOChEPDI
SBISIETCSl BYJKAaHHYECKas eSITeIbHOCTD, CBsI3aHHAsI BEKOBOM JleTrasa-
[IMEN MAaHTHU M HWKHUX TOPU30HTOB 3eMHOW Kopbl. Murpamus CO,
B Ouocdepe mpoTekaeT AByMs My TIMHU.
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N3BecTkoBbIE

(xopannogble
pudbbl)

Nz3BecTHAK

PucyHok 15.25 — KpyroBoport yrnepoga (no W. IN. lrepacumoBy, 1980)

llepeuiii nyms 3aKII04aeTCsl B IOMIOLEHHUH €T0 B pouecce (poTto-
CHHTE3a C 00pa30BaHHEM IITIOKO3bI U IPYTUX OPTaHUYECKHUX BEIIECTB,
U3 KOTOPBIX TOCTPOEHBI BCE PACTUTEbHBIE TKaHU. B nanbHeiem onn
NEePEHOCATCS O MUILEBBIM LIETSIM U 00pa3yIOT TKaHH BCEX OCTAJIbHBIX
JKUBBIX CYIIECTB dKOcHUCTeMBbl. CleyeT 3aMeTUTh, YTO BEPOSITHOCTh
OT/AETBHO B3STOTO YIJepoaa «Mo0bIBaTh» B TEUEHUE OJHOTO LIUKIA B
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COCTaBe MHOTHX OPTaHU3MOB MaJia, TOTOMY YTO TIPH KaXKIOM MEpexo-
JIe ¢ OTHOTO TPO(PHUUYECKOTr0 YPOBHS Ha JPYroi BEJMKa BO3MOXKHOCTb,
YTO coleprKamasi ero OpraHudeckas MoJeKyaa OyJeT paciieryieHa B
IpoLeCCce KIETOUHOTO AbIXaHUs AJIs TOJTyYeHUs SHEPTUU. ATOMBI yIie-
pojia Py 3TOM BHOBB MOCTYMHAIOT B OKPYXKAIOIIYIO CPEIy B COCTABE
YIJIEKUCIIOrO ra3a, TakuM 00pa3oM 3aBEpLIMB OAWH LUK M IPUTOTO-
BUBUINCH Ha4aTh ClIEAYIOMMN. B mpenenax cyum, rue numeercs pacTu-
TENBHOCTb, YITIEKUCIIBIN ra3 aTMoc(epsl B Iporecce GOTOCHHTE3a 110-
IJI0MIAETCS B JHEBHOE BpeMsi. B HOUHOE BpeMs 4acTh €ro BbIIEIIeTCs
pacTeHHsIMUA BO BHEUTHIOIO cpey. C rudenbio pacTeHU U KHUBOTHBIX
Ha TIOBEPXHOCTU MPOMCXOIUT OKHUCIEHHUE OPraHUYECKHUX BEILECTB C
obpaszosanuem CO,.

ATOMBI yriepoJa BO3BpallaloTcs B atMochepy U Mpu CKUTaHUU
OpraHuYecKoro BemiecTBa. BaxxHas u mHTEpecHass 0COOEHHOCTh Kpy-
rOBOPOTA YIVIEPO/ia COCTOUT B TOM, YTO B JJaJIEKUE I€0J0rMYECKHUE 310~
XH, COTHA MHJUIMOHOB JIET Ha3a/l 3HAYMTENIbHAS YaCTh OPraHUYECKOTO
BEILIECTBA, CO3/IJaHHOTO B MpoLieccax POTOCUHTE3A, HE UCII0Ib30BaIACh
HY KOHCYMEHTaMH, HA pelylIeHTaMH, a HaKarTiBaJlach B JJUTOC(Eepe
B BUJIE U/CKONAeM020 monausa: He(TH, YT, TOPIOYHMX CIIAHLIEB, TOPda
U Jp. DTO MCKOMAaeMOe TOIUIMBO JOOBIBAETCSI B OTPOMHBIX KOJIHUYE-
CTBax Ul oOecreYeHus SHEPreTHUECKUX MOTPeOHOCTEN HaIllero WH-
nycTpuanbHoro odmectsa. C:kuras ero, Mbl B OIpeICTICHHOM CMbICIIE
3aBepIaeM KpyroBopoT yrieposa.

Ilo emopomy nymu MUrpauusi yriepojaa oCylecTBIsSeTcs co3a-
HHEM KapOOHATHOW CUCTEMBI B pasiM4HbIX Bopoemax, rae CO, nepe-
xomut B H,CO,, HCO",, CO*,. C nomoIps0 pacTBOPEHHOTO B BOJIE
KaJIbLKs (MITM MarHust) IpOMCXOMUT ocaxaenue kapoonaros (CaCO,)
OMOreHHBIM M aOMOTeHHBIM MyTsMU. OOPa3yOTCSl MOIIHBIE TOJIITA
n3BecTHAKOB. [1o A. b. POHOBY, OTHOIIIEHHE 3aXOPOHEHHOI0 yTlIepo/ia
B IPOAYKTax (POTOCHHTE3a K YIVIepoAy B KapOOHATHBIX MOPOJAAX CO-
crasinsieT 1:4. CymecTByeT HapsiLy ¢ OOJIBIINM KPYTOBOPOTOM YIJIEpPO-
Jla ¥ pAJ MAJIBIX €0 KpyrOBOPOTOB HA MOBEPXHOCTH CYILHU U B OKEaHE.

B nenom sxe 6€3 aHTPONOT€HHOr0 BMEUIATEIbCTBA COJCPKAHNE
yrieposa B OMOreOXUMHUYECKUX pe3epByapax: ornocdepe (bnomacca +
M0YBa U JIETPUT), OCAJIOUHBIX TIOpoJiax, aTMochepe u rugapochepe, —
COXPaHSETCs C BBICOKOW CTENeHbto noctosiHcTBa (1o T.A. AKUMOBOH,
B.B. Xackuny (1994)). IlocTosiHHBII 0OMEH YTIIEPOIOM, C OTHOH CTO-
POHBI, MEKIY OHOChepoid, a ¢ IPpyroi — MexIy armochepoit u ruj-
pocdepoii, 00yclIOBIEeHHBIH ra30Boi (yHKIMEH )KMBOTO BEIleCTBa —
nporeccamu (pOTOCHHTE3a, IbIXaHUS U JECTPYKUUHU, U COCTABISET
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oko10 6-10'° 1/rox. CyiiecTByeT MOCTYIUIEHHE yIiepoaa B atmochepy
U ruzipocdepy U MpH BYJIKAHUYECKOW JEATeNbHOCTH B cpeiHeM 4,5
10° /rox. O6mast Mmacca yriaepo/ia B KiCKOIaeMoM TorutiBe (He(Th, ras,
yroyib ¥ ap.) oneHuBaeTcs B 3,2:10'° T, 4T0 COOTBETCTBYET CpeaHEH
CKOPOCTH HAKOTUIEHHS 7 MIIH. T/TOf. DTO KOJIUYECTBO N0 CPABHEHUIO
C Maccol HUPKYIMPYIOLIEro yriepoja He3HaUNTeIbHOE U KaK Obl BbI-
1asiajo u3 KpyroBopora, Tepsuiock B HeM. OTCro/1a CTeNeHb Pa30MKHY-
TOCTH (HEeCOBepIeHCTBa) KpyroBopota cocrasisiet 10 wim 0,01%, a
COOTBETCTBEHHO CTeMNeHb 3aMKHYTOCTH — 99,99%. D10 03Hauaer, ¢
OJTHOM CTOPOHBI, YTO Ka)/Iblii aTOM YIJIepoa MPHUHUMAJ Yy4acTHE B
LUKJIE JIECATKU THICAY pa3, MPEK/e YEM BbINAJ U3 KPYTOBOPOTa, OKa-
3ajics B HeNpax. A ¢ Ipyroi CTOpOHBI — TIOTOKH CHHTE3a M pacraja
OpPraHMYeCKUX BEIECTB B OHochepe ¢ 0YeHb BBHICOKOM TOUHOCTHIO
MOZIOTHAHBI IPYT K IPYTY.

B. I. l'opmikoBeiM (1988) Ha 0CHOBE pacueToOB JIeNaeTCsl BaXKHOE
3akimoueHne: «[1oToku cuHTe3a 1 pa3nokKeHNe OPraHNYeCKUX BEIIECTB
COBMAJAIOT C TOYHOCTHIO 10 U ckOppenupoBaHbl ¢ TOYHOCTBIO 107,
CKoppenrpoBaHHOCTh MOTOKOB CHHTE3a U pacmajia ¢ yKa3aHHOW TO4-
HOCTBIO JIOKa3bIBAE€T HAIMYME OUONO2UYECKOU pe2yNAYUU OKPYHCaAIO-
wetl cpedvl, NOO CyvaiiHas CBsI3b BEJIMUMH C TAaKOW TOYHOCTBIO B Te-
YEHWE MUJUIMOHOB JIET HEBEPOATHAY.

B nocrosinaom kpyroBopote Haxoautcst (0,2% MoOWIBHOTO 3ara-
ca yrinepona. Yriepoa ouomaccel oOHOBIsieTes 3a 12, atmocdeps —
3a 8 1eT. OrpOMHBIN KOHTPACT MEX/y KPaTKOCTBIO JAaHHBIX EPUOJIOB,
MOCTOSTHCTBOM M BO3pacToM Onocdepsl MOATBEPIKIAET BEICOYANTITYIO
cOaaHCHPOBAHHOCTh «MHpPA YIIEpoIay.

Kpyrosopot kuciopoaa. Kucnopon (O,) urpaet BaxHyo poib B
JKU3HU OOJIBLIMHCTBA KHUBBIX OPraHU3MOB Ha Hallel ruiaHere. B ko-
JMYECTBEHHOM OTHOILIEHWH 3TO TVIaBHAS COCTABJISIOIIAS )KMBOM Ma-
tepuun. Hanpumep, eciin yunThIBaTh BOAY, KOTOPAst COAEPIKUTCS B TKa-
HSX, TO TEJO YesioBeka cofepkut 62,8% kuciopoaa u 19,4% yraepo-
na. B nenom B 6uocdepe 3TOT 3IEMEHT M0 CPAaBHEHHIO C YIIIEPOIOM U
BOJIOPOJIOM SIBJISIETCSI OCHOBHBIM CpE/IM MPOCTHIX BelecTB. B npexe-
nax Onocdepsl MPOUCXOMUT OBICTPBI 0OMEH KHCIOpOAa C KUBBIMU
OpraHu3MaMH WM UX OCTaTKaMu rocie rudenu. Pactenus, kak mpa-
BUJIO, TPOU3BOIAT CBOOOHBIN KHCIOPO/, a JKUBOTHBIE SIBIISIFOTCS €r0
NOTPEOUTEISIMU ITyTeM AbIXaHUsl. Byaydn caMbiM pacrpocTpaHEeHHbIM
Y TIOJIBWKHBIM 3JIEMEHTOM Ha 3emiie, KHCIOPOJ He TUMHUTHPYET Cy-
I1€CTBOBaHUE U (PYHKLIMH FKOCPEPBI, XOTS JOCTYITHOCTb KUCIOPOA ISt
BOJIHBIX OPTaHU3MOB MOXKET BPEMEHHO U OrpaHUIUThCsA. Kpyrosopot
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KUCIopoaa B buocepe HeoObIYalHO CII0KEH, TaK KaK ¢ HUM B peak-
LU0 BCTyMaeT 0OJIbIIOE KOJIUYECTBO OPraHMYSCKHX U HEOpraHHUeC-
KHX BellecTB. B pesynbrare BOZHHKAET MHOXKECTBO SIHIMKIOB, TPO-
UCXOJISIINX MEX Ty TUToChepoit u aTMochepoii nimm Mexxay Tuapocde-
poit ¥ AByMsi 3TUMHU cpeiaMi. KpyroBopoT KHCIopona B HEKOTOPOM
OTHOIIEHHH HANIOMMHAET OOPATHBIA KPYrOBOPOT YIVIEKHUCIIOTO rasa.
JIBM>KeHUE OJHOTO MPOUCXOAWT B HAIPABICHHH, HPOTHBOIIOIOKHOM
JBMKEHUIO Ipyroro (puc. 15.26).

[Motpebienue aTMochepHOro KUCIOPO/Ia U €ro BO3MEILCHHE [IepBHY-
HBIMU TPOIYLIEHTAMH MPOUCXOUT CPABHUTENBHO ObICTPO. Tak, a1st mo-

{ YNeTpadHoNETOB0E U3NYHEeHNe

R A

S owE e ot
0, l \ g /2 02+ 2C0
\ba = / g o0

O30HOBLIA  3KPAH \\oz

Bynkauueckas
EATENLHOCTL

e

“OCcEeLLeHHas 30Ka
H,0 + CO, == HCO; + H'—>

— 2HCO; —*__995'}0300 &

g

H,0  Co,

BLIBETPUBAHUE
4Fe0+0,-2Fe,0,

OTnoxeHms

PucyHok 15.26 — KpyroBopoT kucnopopa
(no E. A. KpukcyHoBy m gp., 1995)
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HOTO OOHOBJIEHHS BCero arMocepHoro kuciiopona Tpedyercst 2000 Jer.
B Harie Bpemst poToCHHTE3 U AbIXaHKE B IPUPOIHBIX YCIOBHUIX, 0€3 yue-
Ta JIEATETHHOCTH YeJIOBEKa, C OONBIION TOYHOCTHIO YPAaBHOBEIINBAIOT
JpyT Ipyra. B cBsi31 ¢ 3TUM HaKOIUICHUS KHCIOpoa B atMocdepe He po-
WCXOIUT, ¥ ero cozepxanue (20,946%) ocraeTcst MOCTOSTHHBIM.

B Bepxnux cnosix atmocdepst (puc. 15.26, 15.27)npu neiictBun
yABTPaUOIETOBOM pagualiiy Ha KUCIOpo oopasyercs ozon — O :

5
hv - O, <> 20; 0+0, <> O,; AH =+141,9 K/{x/moib
rae hv — KBaHT CcBeTa C IJTHHOM BOJHEI He Oostee 225 HM.

Ha o0Opa3oBaHue 030Ha TPaTUTCS OKOJIO 5% MOCTyMnaromei kK 3eM-
JIe COJIHEUHO# sHeprun — okoio 8,6-10'° Bt. Peakiu sierko ooparu-
mbl. [Ipu pacniazie 030Ha 3Ta YHEPTHUs BBIACIACTCS, 32 CUET YeTro B BEP-
XHHX CII0SIX aTMOC(EphI MOJIePIKUBACTCS BhICOKas TeMriepaTypa. Cpe-

MpoHKKHOBEHWE
YABTPathMONETOBbIX
nyqein

s Jﬂf’f%ﬁ’é’flf///{f s
W &g;;mﬁmmanauoﬁ KOHLISHTpaLn os;;f iy,

7

PucyHok 15.27 — O30HOBBbIV cnoi 3emnu

660



HsIsl KOHIIEHTPAIKs 030Ha B atMocdepe cocraniser okojo 106 06. %;
MAaKCHMaJIbHasl KOHLICHTpaLKUs O3 — 110 4-10°° 06. % pocrturaercs Ha
BeicoTax 20—25 kM (T.A. AxumoBa, B.B. Xackun, 1998).

O30H ciy’)KUT cBOeoOpa3HbIM YD-UIBTpOM: 33/1€p)KUBAET 3HA-
YUTETBbHYIO YaCTh KECTKUX yIbTpadroIeTOBBIX ydei. BeposTHo, 00-
pa3oBaHKE 030HOBOTO CJIOsl OBLIO OHUM M3 YCIOBHIA BBIXOJA YKU3HU
13 OKEaHa U 3aCeNICHHs CYIIIH.

Bonbinas yacts Kucnopoa, BIpabaTeBAEMOro B TE€YEHHE T€0JI0-
THYECKUX 3M0X, HE OcTaBaiach B atMocdepe, a puKcupoBagach Ju-
Tocdepoii B BUIe KapOOHATOB, CYIb(PATOB, OKUCIIOB Keje3a U T. 1. JTa
macca cocrasmsiet 590 10" T mporus 39-10" T kuciaopoaa, KOTOPBIX
LUPKYIUpYyeT B Orocdepe B BUE ra3a M cyiab(aToB, pacCTBOPEHHBIX
B KOHTUHEHTAJILHBIX ¥ OKEAHUYECKUX BOJAX.

KpyroBopot a3ora. 430m — He3aMEeHNUMBIi OMOTEHHBIN IIEMEHT,
TaK KaK OH BXOJMT B COCTaB OEJIKOB U HYKJIEMHOBBIX KHCIOT. Kpyroso-
POT a30Ta OJMH M3 CaAMbIX CJIOXKHBIX, TTOCKOJIBKY BKJIIOYAET KaK ra3o-
BYIO, TaK M1 MUHEPAJIbHYIO (a3y, U OMHOBPEMEHHO CaMbIX HJI€aIbHBIX
KpyroBopotoB (puc. 15.28).

KpyroBopoTt a3oTa TecHO CBsi3aH ¢ KpyroBoporom yriepona. Kak
MPaBUJIIO, a30T CIEAYET 32 YIIIEPOIOM, BMECTE C KOTOPBIM OH Y4acTBY-
€T B 00pa30BaHUU BCEX MPOTEHHOBHIX BEILECTB.

W
il
///////7/5777//////{///////'

FOBeHNS1 bHbIA
as

Mope

dukcauma mopckoi
cpegoit

Nostoc Atabaena -

Azotobacter Clostridium =

Purcauumn baktepuit
KOpHEBbIMU KITy6 eHbkamMn DHKCALHA NOUBEHHBINMH
60o60o8Bbix Rhizobium Gaktepuamn Azotobacter iNO,
\ Clostrian AeHnTpucbukaLns
Oenutpudpukayna’y Pseudomonas
Ka AmmoHud kaLma
Nitrosomonas HuTpodurayua

"N @ Nitrobacter .
Bakrepuu Heopranuyeckuii asor

aKTUHOMULIETBI, rpubbl

PucyHok 15.28 — KpyroBoport a3ora (no ®. Pamaay, 1981)
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AtMochepHBIi BO3IYX, copepkanmmid 78% azoTta, siBIsSETCS HENC-
yeprnaeMbIM pe3epByapoM. OJJHAKO OCHOBHAs YacThb KHUBBIX OpraHU3-
MOB HE MOXET HEMOCPEJCTBEHHO HCIOJIb30BaTh 3TOT a30T. OH mo07-

HAPYXHBIE
TKAHM
NPOBOAALME
TKAHM
TKAHb,
COREPXALLUAS
BAKTEPHM

PucyHok 15.29 — Kny6eHbku
Ha KOpPHsAX 6060BbIX
pacTeHumn

’KEH OBITh MpPEeIBAPUTEIHHO CBSI3aH
B BHUJIE XUMUYECKUX COCITUHEHUH.
Hamnpuwmep, 115 ycBoeHust a3ora pa-
CTEHHUSIMU HEOOXOIHUMO, YTOOBI OH
BXOJIWJI B COCTaB MOHOB aMMOHHS
(NH,") nin murpara (NO,).

["a3000pa3HbIii a30T HENPEPHIB-
HO MOCTymaeT B aTMocdepy B pe-
3ynbTare padoThl IEHUTPOPUITHPY-
oImuX 0akTepui, a 6akTepun-PuK-
CaTOpbl BMECTE C CHHE-3€JICHBIMU
BOJIOpOCIISIMH (IIMaHO(DUTAMHU) TIO-
CTOSTHHO TOTJIONIAIOT €ro, peodpa-
3ysl B HUTPATHI.

Baxxnyro ponbs B npeBpaiieHuu
razoo0pa3HoOro a3ora B aMMOHMK-
HYI0 QOpMY B XOZI€ TaK Ha3bIBAEMOM
azomogurcayuu UrparoT OaKTepun
u3 poaa Rhizobium, sxuBy1iue B Ki1y-
OeHbKax Ha KOPHAX 000OBBIX pacTe-
Hu# (puc. 6.25, 15.29).

Pactenus obecneunBaroT Oak-
Tepuii MECTOOOUTAHWEM W THUIICH
(caxapa), moJiy4asi B3aMeH OT HUX
noctynHyto ¢opmy azora. [lo nu-
HIEBBIM IETISIM OpraHNueCKUi (BXO-
JSIIAH B COCTaB OPraHUYECKUX MO-

JIeKyT) a30T nepeaaercs oT 6000BBIX APYTUM OpraHU3MaM SKOCHCTE-
MBI. B porecce ki1eTOYHOTo AbIXaHuUs OETIKU U APYTHE CoAeprKaline
a30T OPraHMYECKUE COSAMHEHUS PACHICTUISIFOTCS, a30T BBIICISETCS B
cpefy Oonbinel 9acThio B aMmMonuiinoi gpopme (NH,"). Hekotopeie
OaxkTepuu CoCOOHBI NEPEBOAUTL €€ U B HUTpaTHyto (NO,") dopmy.
OtmeTnM, 9TO 00€ 3TH (POPMBI a30Ta YCBAUBAIOTCSA 1700bIMU PACTE-
HUSIMU. A30T, TAKUM 00pa3oM, COBEpILIAET KPYTOBOPOT KaKk MUHEPaIIb-
HbIH OnoreH. OHAKO Takas MUHEpaJu3alus oopaTuma, Tak Kak Io-
YBEHHbIE OaKTEpUH MOCTOSHHO MPEBPAIIalOT HUTPAThl CHOBA B ra-

3000pa3HBIA a30T.
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B BomHO# cperne Takke CyIIeCTBYIOT pa3IHyHbIe BHIIBI HUTPO(H-
LUPYIOIKX OaKTepUid, HO IVIaBHAs PoJib B (PUKCALIMHU aTMOC(HEPHOro
a30Ta 3/1eCh MPUHAJIJICKAT MHOTOYUCIICHHBIM BHJIaM CITIOCOOHBIX K (o-
TOCHHTE3Yy CHUHE-3eJIeHbIX Bojopocieil u3 ponos Anabaena, Nostoc,
Frichodesmium u jip.

KpyroBopoT a30Ta 4eTko NpocCiIekKHUBAETCs U Ha YPOBHE AECTPYK-
TopoB. [Ipotenns! u npyrue GopMbl OpraHUuECcKoro a3oTa, CoaepKa-
IIMECs] B PACTEHMSAX M )KMBOTHBIX IOCJTE UX T'MOENH, MOJBEpPrarTcs
BO3JICHCTBHUIO TeTepoTpodHBIX OaKTepuil, aKTHHOMHUIIETOB, TPHOOB
(OmopeayIMpYIOMINX MUKPOOPTaHU3MOB), KOTOPHIE BEIPA0aTHIBAIOT HE-
00XOTUMYIO UM SHEPTHUI0 BOCCTAHOBJIEHUEM 3TOI'0 OPraHN4YeCKOro a30-
Ta, npeoOpasys ero TakuM o0pa3oM B aMMHAK.

B noyBax mpoucxoaut mpouecc Humpuguxrayuu, COCTOAMNA U3
LENH PEeaKInH, TJe PU YIaCTHH MUKPOOPTaHU3MOB OCYIIECTBIISIETCS
okucienre nona ammonusi (NH,") mo nutpura (NO,) nian HuTputa
no nutpara (NO,"). BoccTaHOBIEHHE HUTPUTOB M HUTPATOB JIO Ta30-
00pasHbIX COEMHEHUHI MOJIEKYIAPHOTO a30Ta (N,) UiM 3aKHUCH a30Ta
(N,O) cocrapnser CymHOCTb MPOLECCA OeHUMPUDUKAYULL.

OO0pa3oBaHKE HUTPATOB HEOPTaHUYECKUM ITyTEM B HEOOJIBIINX KO-
JMYECTBAX MOCTOSHHO MPOUCXOIUT U B arMocdepe MyTeM CBSI3bIBa-
HUSI aTMOC(EPHOI0 a30Ta ¢ KMCIOPOAOM B MIPOLIECCE NIEKTPUUECKHX
pa3ps10B BO BpEMsi IPO3, a 3aTEM BbINAJCHUEM C JJOKISIMHU Ha IOBEP-
XHOCTb TIOYBBHI.

E1me onHMM MCTOYHMKOM aTMOC(EPHOro a3oTa sIBISIOTCS BYJIKa-
HBI, KOMIICHCUPYIOIIIHE TIOTEPH a30Ta, BEIKITFOYEHHOTO U3 KPYTOBOPO-
Ta NPU CEUMEHTALMU UM OCAXJEHUH €ro Ha THO OKEaHOB.

B nieniom ke cpenHee MOCTyIIEHHE HUTPATHOTO a30Ta abUOTH-
YECKOTr0 MPOUCXOKAEHUS TPU OCAKICHUH U3 aTMOC(EPDI B MIOYBY HE
npesbimaer 10 xr (rog/ra), cBoboaHbIe OakTepun aarT 25 Kr (roa/
ra), B To Bpemsi kak cuM0Ono3 Rhizobium ¢ 6060BbIMU pacTeHUSIMU B
cpearem npoaynupyet 200 kr (ron/ra). [Ipeobnanaromas yacth CBsi-
3aHHOTO a30Ta MepepadaThIBaeTCsl ACHUTPUPUIHMPYIONUMH OaKTe-
pusimu B N, ¥ BHOBb BO3Bpainaetcs B armocdepy. Jlumb oxono 10%
aMMOHH(HUIMPOBAHHOTO ¥ HUTPU(PHUIHMPOBAHHOTO a30Ta IMOTIIONIA-
€TCsl U3 MOYBHI BHICIIMMH PACTEHUSIMU M OKA3bIBAETCS B pacIopsiKe-
HUW MHOTOKJIETOYHBIX MPEICTaBUTENEH OMOIIEHO30B.

Kpyrosopot ¢ocopa. Kpyrosopot dochopa B 6uochepe cpsi-
3aH ¢ TpoIieccaMi OOMEHa BEIIECTB B PACTEHUSIX W )KMUBOTHBIX. JTOT
Ba)KHBINM ¥ HEOOX AMMBIH 3IEMEHT MPOTOILIA3MBbI, COAEpKALLUICS B Ha-
3eMHBIX pacTenusx u Bogopocisax 0,01—0,1%, xxuBotHbix ot 0,1 %
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JI0 HECKOJIBKHUX TPOIEHTOB, IUPKYIUPYET, MOCTETIEHHO TIepexonus 13
OPraHMUYECKHX COCMHEHUH B (hochaThl, KOTOPbIE CHOBA MOTYT HCIOJIb-
30BaThes pacteHusMu (puc. 15.30).

Opnnako ocdop B oTinuue ot Apyrux OMOPUILHBIX AIEMEHTOB
B TIpOIlecce MUTpaI He o0pa3yeT ra3oBoi popmbl. PezepByapom
¢docdopa sBsiercs He aTMmocepa, Kak y a30Ta, a MUHEpaJIbHAs 4acTh
mutochepbl. OCHOBHBIMH HCTOYHMKAMU HeopraHuieckoro (ocdopa
SIBIISIIOTCSI U3BEPIKEHHBIE TIOPO/IBI (alaTUThI) UM 0CAA0YHBIE TTOPO-

Mopckue nTuubl

PRI baatsd of]
'34 meoqeume B 61omaccy Mmuepanmsauma;:"
PacTteopumbI Muuepanbl,
l'yaHo BoaBpalueHue Ha cyLly dDOCCbaTb' PacTeopenug, cocdartbl,

= anaTtuTbl,
oKameHefiocTu

Aé'_

— =/ ~7 % _[NpubpexHoe
TS Sl

ocaxaeHve

T4 T Otkprithiit I'Ipomasoncmo ynoGpeHuit

my6okoBoaHOEe ocaxaeHue

PucyHok 15.30 — Kpyrosoport coccopa (no ®. Pamany, 1981)

1wl (pochoputsr). U3 mopox Heoprannueckuii hocdop BoBIEKaeTCs
B UPKYJSHIO BBIIEIAYMBAHIEM U PACTBOPEHHEM B KOHTHHEHTAIb-
HBIX Bojax. [lomamasi B 9koCHCTEMBI CYIIIH, MTOYBY, (hocdop mormomma-
eTCsl PACTCHUSIMHU M3 BOJJHOTO PacTBOPA B BHJIE HEOPraHU4IeCcKoro Goc-
(ar-nona (PO*,) 1 BKIIHOYAETCSA B COCTaB Pa3IMYHbIX OPraHHYECKUX
COE/IMHEHUI, T/Ie OH BBICTYIIAeT B popMe opeanuieckozo gocpama.
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ITo mummeBsIm neTsiM pocdop mepexoauT OT paCTeHUH K IPYTUM Opra-
HU3MaM JKOCUCTeMbl. XMMUYECKH CBS3aHHBIA (ocdop momaaaer ¢
OCTaTKaMM PacTEHUH U )KMBOTHBIX B TIOYBY, I7le BHOBH MOJIBEPTAETCS
BO3JICHCTBHUIO MUKPOOPTaHU3MOB U MPEBPAIIAETCS] B MHUHEPAJIbHbIE
optodocdarsl, a B 1aJbHEHIIEM TPOUCXOIUT MOBTOPEHHUE LIUKJIA.

B Boanbie sxocuctemsl Gochop MepeHOCUTCs TEKyYUMH BOJia-
Mu. Pexu HenpepbiBHO oOoramatoT gocharamu okeansl. B cosenbix
MOpPCKHUX Bojax (ocop nmepexoaut B cocTaB (PUTOMIAHKTOHA, CITY-
JKaIlero MUIIEH IpyruM OpraHu3Mam Mopsi, B TOCIEAYIOLIEM HaKar-
JMBAsICh B TKaHAX MOPCKHX )KMBOTHBIX, Hampumep, peio. YacTh co-
enuHenui pocdopa Murpupyer B rpenenaax HeOOIbIIUX ITyOUH, MO-
TpeOIsIsICh OpraHu3MaMH, JApyras 4acTh TEpseTcs Ha OOJBIINX TITy-
Oounax. OTMepIIne OCTaTKW OPraHU3MOB MPHUBOAAT K HAKOIJICHUIO
(dhocdopa Ha pa3HbIX DTyOuHax. OTcrona cieayer, uto Gpocdop, momna-
Jasi B BOZOEMBI TEM MJIM MHBIM MTyTEM, HACHIIIAET, 8 HEPEJIKO U Tepe-
HACBIIIAET UX IKOCUCTEMBI. YacTHuHBIH BO3Bpar (ochaToB Ha CyIry
CBSI3aH C MOJHATHEM 3€MHOM KOPBI BbIIIE YPOBHS Mopsi. OnpeeneH-
HOE€ KONM4ecTBO (hochopa MepeHoCUTCs Ha CyIly MOPCKUMU MTHIIA-
MH, a TaKxke O1arogaps pei0onoBcTBY. [ITHIIBI OTIaratoT Gocdop Ha
OTJIEBHBIX OCTPOBAX B BHUJIE T'YaHO.

[Tpu paccmorpenun kpyrosopota ¢ochopa B Macmrabe 6uo-
cepsl 3a CpaBHUTEIBHO KOPOTKHM MEPHO MOKHO OTMETUTD, YTO
OH TIOJJHOCTBIO HE 3aMKHYT. MexaHu3M Bo3BpaimieHus Gocdopa u3
OKEaHOB Ha CyIly B €CTECTBEHHBIX yCIOBHUSIX COBEPIIEHHO HE CIO-
co0eH KOMIIEHCHPOBATh IMTOTEPH ITOTO DJIEMEHTA Ha CEAMMEHTAIIHIO.
B cBs3u ¢ Tem, uTo 3anackl pocopa Ha 3emiie Maibl (copepKaHue
He npeBbimaet 1% B 3eMHOM Kope), TO JIF00bIe BO3ICHCTBUS YEN0-
BEKa Ha OMOT€OXUMHUYECKUH KpYyroBOpoT pochopa HECYT OMacCHOCTh
norepu ¢gocdopa, 4TO AeNAeT ero KPyroBOpOT MEHEe 3aMKHYTHIM.
I1. roBunbvo (1967) moguepkuBall, 4YTO «NONOACEHUE OOHANCOBI
OKadICemcsl 8eCbMda Y2pOACAIOUWUM, U MOACHO CO2NACUMbCA ¢ Y-
com, Xaxcau u Yuncom (1939) 6 mom, umo ¢ocghop — nHaubonee
cnaboe 36eHO 8 JHCUSHEHHOU Yenu, Komopas obecneyugaem cyuje-
cmeosanue 4enoeeKay.

Kpyrosopot cepbl. CyliecTBYyIOT MHOTOUUCIIEHHBIE Ta3000pa3-
HbIE COCJIMHEHHUS CEPBI, TAKHE, KaK cepoBoaopoa H,S u cepHuUCTbIN
anruapua SO,. Onnako npeo6naiaroas 4acTh KPyroBopoTa 3TOro sJie-
MEHTa UMEET 0CAIOYHYIO MPUPOAY U MPOUCXOIUT B TIOYBE U BOJIE.
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OCHOBHOI UCTOYHHUK CEpPbI, TOCTYIHBIN KUBBIM OpPraHU3MaM, —
cyabdare (SO,>). JlocTyn HeOpraHMUeCKO# cephbl B 9KOCHCTEME 00-
JIeT4aeT XopoIasi paCTBOPUMOCTh MHOTHX CyIb(aroB B Boze. Pacte-
HUSL, TIOTJIOIAs CyNb(aThl, BOCCTAaHABIMBAIOT UX U BhIpaOaThIBAIOT CE-
poconiepKaIiie aMMHOKUCIIOTH (METHOHWH, [IUCTCHH, [TUCTHH), UT-
parolye BaXXHYI0 POJib B BEIPAOOTKE TPETUYHON CTPYKTYpPbI IPOTEU-
HOB NpH (POPMHUPOBAHUU JUCYIbPHUIHBIX MOCTHKOB MEXKIY Pa3/nd-
HBIMU 30HaMM TMOJIMMIENTUIHON LIEIH.

[TonpobHas cxema KpyroBopoTa cepbl nmpuBeeHa Ha puc. 15.31.

S0, 4—50,

y -

BRI BOCCT aHARNNMB A LAn
rpask bonot

\ HS
Moag. S‘/ '\ Io6b14a NonesHbIx

WCKONaemblz 0 HE(i]TM

Pacnan FeSn
NoA0GHbIB
NOCTYNREHIA
50, B BO3AYX

2
! CynbihofakTepun

JIleHm%dem Ui pyolne
AKTEPHI :
Sy

N CnaHubl n apyrve cepocofepxalne
> 0CA104HbIE NOPOAbI

PucyHok 15.31 — KpyrosopoTt cepbl (no ®. Pamaay, 1981)
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351ech XOPOIIIO MPOCMATPUBAIOTCS MHOTHE OCHOBHBIC YePThI OHO-
re0XUMHYECKOT0 KPYyroBOpOTa:

1. OOmwmpHBIN pe3epBHBIA (HOHIT B TIOYBE U OTJIOKEHHSIX, MEHb-
1Ivii B atMocdepe.

2. KiroueByto poiib B ObICTpO 0OMeHHBaroIIeMcst (poHEe UTParoT
CTIeIMaTN3UPOBAHHBIE MUKPOOPTaHU3MBI, BBITOIHSIOLIHNE OIIPE/IeIeH-
HBbIE PEaKLMU OKUCIICHUS WU BOCCTaHOBIIeHUs. braronmaps mporec-
caM OKHCIICHHSI U BOCCTAHOBJIEHHS TIPOUCXOIUT OOMEH Cepbl MEXITY
noctynHeiME cynbdaramu (SO,*) u cynbhuaaMu Kenesa, HaXOIAIH-
MHUCS TJTyOOKO B To4Be M ocajakax. Crieruaan3upoBaHHbIE MHKPOOP-
FaHU3MBI BBINONHAIOT peakiuu: HS — S — SO 42’— OeCIBETHEIE,
3eJieHble U MypIypHble cepodakTepun; SO, — H S (anaspobHoe Boc-
cranoByienue cyibhara) — Desulfovibrio; HS — SO,> (aspobnoe
OKHcIIeHue cyab(puaa) — TnobaumLbl; opranudeckas S B SO, u H.S
— a’poOHbIe U aHa’POOHBIE IeTEPOTPOPHBIE MUKPOOPraHU3MBI CO-
OTBETCTBEHHO. [lepBUYHAs MPOIYKIMs 00ECTICYMBACT BKITIOUSHHUE CYITb-
(ara B OpraHM4ecKoe BEIECTBO, a IKCKPELHUs )KUBOTHBIMU CITYKHT
IyTEM BO3BpAIICHUS Cylb(]ara B KpyroBOpOT.

3. MukpobHas pereHepanus U3 ryO0OKOBOJHBIX OTIOKEHHH, IPH-
BOJISIINIAS K JIBUKCHHUIO BBEPX ra30BoM (pa3bl H,S.

4. B3anMo/ieiicTBHE TeOXUMUYECKUX U METEOPOIOTHIECKHUX TPO-
LIECCOB — 3PO3Us, 0CaIKO0Opa30BaHue, BhIIETaYMBAHUE, TOXK/b, a0-
copOarus-necopOmyst u Ip. ¢ OMOJIOTUIECKUMH TIPOIIecCaMi — TIPO-
JTYKIHSI U pa3jioKeHHe.

5. BzanmozeincTBre BO3yXa, BOABI U TIOYBBI B PETYIIALIMH KPYTro-
BOpOTA B r1100aLHOM MacIiTaoe.

B nenom skocucTeme 1o cpaBHEHHIO ¢ a30ToM U (hochopom Tpe-
OyeTcs MeHblIe cepbl. OTCIOAA cepa pexkKe SBISAETCS TUMUTUPYIOLIIM
(haxTOpOM T pacTeHHUH U JKUBOTHBIX. BMecTe ¢ TeM KpyroBopoT cepbl
OTHOCHTCS K KJTIOYEBBIM B OOIIEM MpoIecce MPOIYKINU U PasJiokKe-
Husi 6buomaccsl. K nmpumepy, npu o0pa3oBaHuM B 0CaAKax CyIb(pUI0B
xenesa hochop 13 HEPACTBOPUMOM (POPMBI . TIEPEBOTUTCS B PACTBO-
PUMYIO M CTAHOBHUTCS JIOCTYMHBIM JJISi OPraHU3MOB. DTO MOJITBEPXK-
JICHHE TOTO, KaK OJJMH KPYTOBOPOT PETYJIUPYETCS IPYTHM.

Ha nameii nuianete exeroHo arMmocdepa u rugpocdepa, 3eMHast
Kopa ¥ JKMBOE BEIIECTBO OOMEHMBAETCS MOTOKAMH YTIIEpO/a, CEPhl U
kucnopoaa (puc. 15.32).
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Oerazauma Y AGHyAauMA

3emMHagd Kopa

PucyHok 15.32 — ExerogHbii o6MeH atMocdepbl u rugpocdepsl,
3eMHOM KOpbl U XXKMBOro BellecTBa NOTOKaMu yrinepoaa, cepbl 1
kucnopopaa (no A.B. CouyaBe Ha ocHoBe mogenu P.M. Mappenuca,

C U3MEHEHUAMM)

lMpumeyarue. Ljughpbl 8 npsmoyzonbHUKax o3Havarom codepxxaHue seujecms 8
mornisix 8 ammocghepe u 8 buomacce 3emnu. Yanepod e sude yeneKkucroz2o 2asa
riokudaem 3emMHyto Kopy (1); Ha okucreHue amoeo yanepoda pacxodyemcsi am-
mocghepHbIl Kucnopod (2). @omocuHmes, go3spalyasi KUcropod 8 ammocgepy,
3abupaem yanekucrbll 2a3 Ons cuHmesa opeaHuyeckoeo eewecmesa (CH,O).
Hacmb opeaHuku ebinadaem u3 buomuyeckoeo yukna (3) u 3axopaHusaemcs 8
ocadkax (4), a makxe eosriekaemcsi 8 CepHbIll YUK (8xodum 8 cocmas bakme-
pull, soccmaHasnugarowux cepy) (5). AHanoauyHbIM o0bpa3om, cepa nokudaem
3eMHy Kopy 8 sude okcula; bakmepuu 80ccmaHasueaom OKUCIEHHYO cepy 00
cynbchuda. Cepa sosgpawaemcsi 8 3eMHyH Kopy 8 sude cynbgudos (6) unu cynb-
gamos (7). Ha obpasosaHue kapboHamHbix MOpod pacxodyemcsi 3Ha4umesnbHas
yacmb yarieKkucrio2o ea3a ammocgepsbi (8).

15.7. IloTOK 3HEePruu B IKOCHCTEMAX

[Tonnepxanue KU3HeNEATEIILHOCTH OPTaHU3MOB M KPYTOBOPOT Be-
LIeCTBa B 3KOCUCTEMAX, T. €. CYLIECTBOBAHHUE SKOCUCTEM, 3aBUCUT OT
MOCTOSIHHOTO TPUTOKA YHEPT UM, HEOOXOIUMON BCEM OpTraHU3MaM JIJIst
WX KU3HEACITEILHOCTH U caMoBOCTpou3BeeHus (puc. 15.33).
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SHTponua

Tennorta u apyrue
BUAbI BHEPrum

O T D e ot e e

MpoayueHThI (Bogopoc-
K, 3eneHble pacTeHus)

XumMunueckas
aHeprusi

ABTOTpODbI

leTepoTpodbl

PucyHok 15.33 — lNMoTok aHeprum B akocucteme (no ®. Pamapy, 1981)

B ominume ot BewiecTB, HEMPEPHIBHO LUPKYIUPYIOMIMX M0 pa3-
HBIM OJIOKaM KOCUCTEMBI, KOTOPBIE BCETIa MOTYT IMIOBTOPHO MCIIOJNb-
30BaThCsl, BXOAUTH B KPYTOBOPOT, SHEPTUsl MOKET OBbITh MCIIOIb30Ba-
HA OJJMH pa3, T. €. UMEET MECTO JIMHEHWHBINA MOTOK SHEPTUU YEPE3 IKO-
CHCTEMY.

OAHOCTOPOHMI MPUTOK IHEPTHH KAaK YHHUBEPCAIBHOE SBICHHE
HpUPObI MPOUCXOJUT B pe3yibTaTe NEHCTBUS 3aKOHOB TEPMOJMHA-
MUKH. [lep6bili 3aKoH TAACUT, YTO SHEPTHSI MOXKET MPEBPAIIATHCS U3
onHOHM (opmbl (HampuMep, cBeTa) B JIPYryro (Hampumep, MOTEHIIU-
QJIBHYI0 SHEPTHUIO MUK ), HO HE MOXKET ObITh CO3JJaHa WJTH YHUUTOXKE-
Ha. Bmopoii 3akon yTBEPKAAET, 4YTO HE MOXKET ObITh HU OJHOTO MPO-
Lecca, CBI3aHHOT0 ¢ MPEBPALIeHUEM SHEPruu, 0e3 MOTeph HEKOTOPO
ee gactu. OnpeeneHHOe KOJTMYECTBO YHEPTHUHU B TAKUX MIPEBPAICHH-
SIX PacCEUBAETCS B HEAOCTYITHYIO TEIUIOBYIO SHEPIHIO, A CIIE0BATE b~
HO, TepseTcsi. OTcrona: He MOXKeT OBITh IPEBPAIICHHH, K IPUMEPY, TTH-
LIEBBIX BELIECTB B BEILECTBO, U3 KOTOPOTO COCTOMUT TEJIO OPraHU3Ma,
uaymux co 100-mporneHTHOH YPPEKTHBHOCTHIO.

Takum 00pa3zoMm, *KUBbIE OPraHU3MBbI ABISIOTCS MpeodpazoBaTe-
JIIMHU dHeprur. M kaxapIi pas, Korjaa IPOUCXOINT IPEBPALIEHUE IHED-

669



', 4aCThb €€ TCPACTCA B BUJIC TCILJIA. B xoneunoM urore Bcst OHEPrus-,
nocrymnaromias B OMOTHYECKUN KpyroBopoT 53KOCUCTEMBI, paCCCUBACT-
Cs B BUAC TCILJIA. Kusnie OpraHu3MbI CbaKTI/I‘leCKI/I HE UCTIOJIB3YIOT TCII-
JIO KaK UCTOYHHK SHCPIrur JIs1 COBCPLICHUA paGOTBI — OHH UCIIOJb-
3YIOT CBE€T U XUMHUYCCKYIO OHCPI'UIO.

Y N
C@TlHE‘:IHAfl /I \\\SQEPSI;\

YI'ﬂEKI/ICﬂ/bIH o @\
S5

-
MeHThI Il nopsiaka (xviHuKiA)
S

PenyuéHTbl

PucyHok 15.34 — Buotu-
YeCKUI KpyroBopoT Be-
LecTB: NULLeBas uenb

(no A.I. BaHHUKOBY
v ap., 1985)

IInmeBbie Henu U ceTH, Tpohu-
yecKkHe ypoBHH. BHyTpH 3K0CHCTEMBI
coJiepaKallie YHEPTUIO BEIIECTBA CO3/a-
I0TCS aBTOTPO(MHBIMU OpraHU3MamMu U
ciyKat nuiei ams rereporpodos. Iu-
IIEBbIE CBSA3M — 3TO MEXaHHU3MBI Mepe-
Jla4¥ PHEPTHH OT OJHOTO OpraHu3Ma K
Apyromy.

TunruHeIl TPUMED: KUBOTHOE TIO-
€/1aeT pacTeHus. DTO )KUBOTHOE, B CBOIO
o4epesb, MOXKET OBITh ChEICHO IPYTUM
KUBOTHBIM. TakuM ImyTeM MOKET MHpo-
UCXOIWTh TEPEHOC DHEPTUU Yepe3 Pl
OpPraHU3MOB — Ka)/Ibli MOCJIEAYOLIHNN
MUTACTCS PEIBITYIIIMM, TIOCTABJISIOIINM
eMy chIpbe U dHepruio (puc. 15.34).

Taxast mocne10BaTeIbHOCTh IEPEHO-
ca PHEePruM Ha3bIBACTCS NUWEBOU (Mpo-
¢uuecxoil) yenvio, UM LETBIO TUTAHUSL.
MecTo KaKA0TO 3BeHa B IIEMU MUTAHUS
ABIsieTca mpoghuueckum ypoguem. Ilep-
BbI TPOPUUECKHI yPOBEHb, KaK YyikKe
ObUIO OTMEUYEHO paHee, 3aHUMAal0T aBTO-
TpOdBI, UITN TaK HA3bIBAEMBIE NepEuUYHble
npooyyernmul. OpraHu3Mbl BTOPOTO TPO-
(huuecKoro ypoBHS Ha3bIBAIOTCS nepaUt-
HbILMU KOHCYMEHmMamu, TPETEro — 61mo-

PUYHBIMU KOHCYMEHMAMU U T. 1.
OOBIYHO pa3TUYaAIOT TPH THIA NHINEBBIX enei. [Iumesas nenb
XUIIHUKOB HAYMHAETCS C PACTEHUM U IEPEXOIUT OT MEJIKUX OpPraHu3-
MOB K OpraHH3MaM Bce 0oJiee KpyImHbBIX pa3MepoB. Ha cyrie numieBbie
LEMU COCTOST U3 TPeX-ueThipex 3BeHbeB (puc. 15.11, 15.34, 15.35).
OpHa 13 MPOCTEHITNX MUIIEBHIX Tienel nMeeT Bua (puc. 15.11):
pacteHue — 3asl — BOJIK
MPOJIYLIEHT —> TPaBOSIIHOE —> IIOTOSJIHOE
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Inpoxo pacpocTpaHEHBI U TAKUE MUTIECBHIE [IETIH:

pacTUTEeNbHBIN MaTepuan (HarpuMmep, HeKTap) — Myxa —> TMayK
— 3emJiepoiika — coBa.

Coxk po30BOro Kycta — Tis1 —> 00Kbs (TJIeBas) KOPOBKa —> MayK
—> HaCeKOMOsIJTHAS MTUIA —> XUIIHAS NTHIIA.

B BOIHBIX M, B YaCTHOCTH, MOPCKHX YKOCHCTEMAX MHIIEBbIC LIEMH
XMIHUKOB, KaK MPaBUJIO, IJIMHHEE, YeM B HazeMHbIX. [llupoko pac-
NpPOCTpPaHEH THN NMHUIIEBBIX OTHOILIEHWH, MPEICTABICHHBIH Ha
puc. 15.35 u tabn. 15.7.

PucyHok 15.35 — lNuweBble Lenu B Ha3eMHOM U BOAHOM 3KOCUCTeMax

(v3 ®. Pamapa, 1981)
| — npodyueHmel, I| — mpaesosidHble, I, 1V, V — nnomosidHble, O — decmpyKkmopsb!
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Ta6bnuua 15.7 — CTpyKTypa nuLeBoM Lenm B MOPCKOMN 3Kocucteme
(no ®. Pamapy, 1981)

Tpoduueckuin | Jkonormyeckas
YPOBEHb hyHKLMS Twn opraHmama Bun
I MpoayueHT PuTonnNaHKToH Chaetoceros
) \ \
Il KoHcymeHT 1 300nnaHKToH Calanus (BecrnoHo-
(TpaBosigHoE) { rme pauku)
\: \:
11} KoHcymeHT I Pbi6bl Ammodytes
(nnoTtosigHoe 1)  (Mmukpodparu) (necyaHka)
\ \ \
v KoHcymeHT Il PbIObI Clupea
(nnotosigHoe 2)  (makpodbaru) (cenbab)
\ \ \
Vv KoHcymeHT IV Mkl Phalacrocorax
(nnotosigHoe 3)  (uxTuodparn) (6aknaH)

[TunieBble 1ieny, BKIIOYAIONINE MAPa3UTOB, OTIAMYAIOTCS OT MpHBe-
JEHHBIX U UIYT OT KPYITHBIX OPraHU3MOB K MEJIKMM. B 0TAenbHbIX CiTy-
YasiX OpraHu3Mbl, TAKCOHOMUYECKN 3HAYUTEIBHO YIAJIEHHbBIE IPYT OT
Jpyra, pa3BUBatOTCs OJIMH BHYTPH T€Ja JPyroro, NEPBbIi Napa3uT BHYT-
pu BToporo u T. 1. K npumMepy, y HaCEKOMBIX TUIIEpHapa3uTU3M OYEeHb
CWJIBHO Pa3BUT, U HEPEIKO MUILEBAs LIENTb UMEET CIICAYIOIINN BU:

| Il I} IV
pacTeHue —» TpaBosigHoe —> napasut —> runepnapasut
cocHa —» TyceHuua —> OpakoHuabl  —> Hae3aHUKK
Abies Choristoneura Apantelessp Chaleididae
alba murinana

Boxkpyr kaxoro Buga Hacekomoro-¢gurodara, KOTOpbIA TUTAETCS
pacTeHusiMH, (HOPMUPYETCS 3001IEHO3 MAPa3UTOB U XUIIHUKOB, 00pa-
3YIOIIMX MHOTOYHCIICHHBIE TIUIIEBBIC TETIH, T XO351H SBIISETCS Ha-
YaJIbHBIM 3BCHOM.

[IpuBecHHBIC THIIBI MUIIEBLIX LIeNeld HAYMHAIOTCS ¢ (OTOCHH-
TE3UPYIOIIUX OPraHU3MOB U HOCST Ha3BaHUE nacmouuyivlx (MU 1SN
BBIC/IaHUS, WIH LIEMH TOTPEOJICHUS).

Tpetuii TUIT MUILEBBIX IIETICH, HAUMHAFOIIUXCS C OTMEPIIUX OC-
TaTKOB PaCTCHUM, TPYTIOB M SKCKPEMEHTOB KUBOTHBIX, OTHOCST K 0eni-
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pumHvim (canipoUTHBIM ) NUUE8bIM YensM WA K OempUumHbiM Yyensm
paznoogicenus. B NETPUTHBIX MHUIIECBBIX IEMAX HA3E€MHBIX YKOCHUCTEM
BaXHYIO POJTb UTPAIOT JINCTBEHHBIE Jieca, OOMbIIasi 4acTh JTUCTBBI KO-
TOPBIX HE YHOTPEOISCTCS B MUY TPABOSHBIMU KUBOTHBIMH M BXO-
JIMT B COCTaB MOJCTUJIKH U3 OMABIIUX JUCTHEB. JINCThS M3MENBYAIOT-
Csl MHOTOYHCIICHHBIMU JIETpUTO(daraMu — rpudamu, OakTepusMu, Ha-
CEKOMBIMH (HaIrpuMep, KoJieM00J1a) U T. [I., IAJbIIIe 3ar1aThIBArOTCs
3eMJISTHBIMH (JIO’KI€BBIMH ) YEPBSIMH, KOTOPBIE OCYIIECTRIISIOT PaBHO-
MEpPHOE pacipeesieHre TyMmyca B TOBEPXHOCTHOM CJI0€ 3eMJTH, 00pa-
3ys Tak Ha3blBaeMbli MyiuIb (puc. 15.36). Ha atom ypoBHe y rpuboB
3aKJIa/IbIBaeTCsl MULIETHMA. Paznararomume MUKpoOOpraHu3Mbl, 3aBepiia-
OIITHE 1IETTh, MPOU3BOIAT OKOHYATEILHYI0 MUHEPATH3AINI0 MEPTBBIX
OpPraHUYeCKHX OCTaTKOB. B I11€71I0M THIHUYHBIC NETPUTHBIC MHIICBBIC
LENH HAIIUX JIECOB MOKHO MPECTABUTH CIIEIYIOIIUM 00pa3oM:

JlucroBast MOJCTHIIKA —> JIOKJCBOW YE€PBb —> YEPHBIN APO31 —>
SICTpeO-TIepenensITHHK;

MEpPTBOE KMBOTHOE —> JIMYMHKU TAJIAIbHBIX MyX —> TpaBsHas
JSTYIIKa —>00BIKHOBEHHBIN YK.

MouBeH- \ 3= ﬁ
Hble rpu6bl ﬂ

) wMe, Kne %

7 j \\ %Horo—

XBO!

Bakrepun TI0XKHOCKOP-

nmol

B3emnsHon YepBb

eTpuT e
A p@? MNEPBUYHBLIE BTOPUYHbIE BOINEE KPYIMHbIE
W OETPUTODATU: OETPUTODAT: KOHCYMEHTbI
< 3eMMsHbIE YepBH, MHOTOHOXKM,
v rpubsbl, GakTepun npocteiime,

TNUYUHKN HACEKOMbIX

PucyHok 15.36 — [leTpuTHas nuweBas Lenb B HAa3eMHON 3KOCUCTEMe
(no 6. Hebeny, 1993)

B paccMOTpeHHBIX cXeMax MHUILEBBIX LENEeH KKAbld OpraHu3M
MpeACTaBIeH KaK MUTAIOUIUNCS IPYTUMUA OpraHu3MaMy KaKoTo-TO Ofl-
HOro Tuna. PeanbHble k€ MUILEBBIE CBSI3U B SKOCUCTEME HAMHOIO
CJI0KHEE, TaK KaK >KMBOTHOE MOKET MUTAThCS OPraHUu3MaMHU pa3HbIX
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TUIOB U3 OJHOM M TOM K€ MUILECBOM LMW WIU U3 PA3HBIX MUIIEBBIX
Henei, HarpuMep, XMITHUKY BEpXHUX Tpouieckunx ypoBHei. Hepesko
JKUBOTHBIE MTUTAIOTCS KaK PACTCHHSIMH, TaK U JIPYTUMH YKHBOTHBIMH.
Wx HazbIBaloT gcesonvimuy. Takum 0O6pazom, Bce TPU TUIA MUIIEBBIX
1eTnei Beeria CoCyIecTBYIOT B 9KOCUCTEME TaK, UTO €€ MPEACTaBUTe-
M 00bEIMHEHBI MHOTOYHUCICHHBIMU TEPECEKAIOTUMHUCS MTUIIEBHIMU
CBSI3sIMH, & BCE BMECTE OHU 00Pa3yIOT MUIIEBYIO (mpopuueckyro) cemv
(puc. 15.37, 15.38).

KoHcyMeHTbI
3-ro nopsigka
(nnotosiaHbIe)

KoHcyMeHTbI
2-ro nopsigka
(nnoTosaHbIe)
h 4
ARRY

?‘\{ Cosa s

X
!

KoHcyMeHTbI
1-ro nopsiaka
(TpaBosAaHbIe)

MpoayueHTbl

HecTpyKkTopbl (MUKPOKOHCYMEHTbI)

PucyHok 15.37 — TluweBas ceTb U HanpaBfneHWe NOTOKa BelecTBa B
HaseMHbIX akocucTemax (no E. A. KpukcyHoBy u ap., 1995)

[TumeBsie ceTH B 9KOCUCTEMaX BEChMa CIOXKHbBIE, U MOXKHO Clie-
JaTh BBIBOJ, YTO YHEPTHs, MOCTYMAOLIAs B HUX, I0JTO MUTPUPYET OT
OJTHOTO OpPTaHM3Ma K IPYToMY.

JK0JI0rHYecKre NupaMuabl. BHyTpH Kax10i 5KOCUCTEMBI TPO-
(hudeckre ceTu UMEIOT XOPOIIIO BRIPAKEHHYIO CTPYKTYPY, KOTOpasi Xa-
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BropuuHble noTpeburenn

Tpecka KapakaTuua

i cenbas
| Prise o

necy4aHka -ti

@ﬁ,—-
nenareHorvia

MOINHOCK BECNOHOMMIA pa4ok

J [Iepnmnme notpeburenu

PucyHok 15.38 — lNMuwieBan ceTb U HanpaBneHue NOTOKa BellecTBa
B BOOHbIX 3KOCHUCTEeMaXx

paKTepHu3yeTcs MPUPOION M KOINIECTBOM OPTaHU3MOB, ITPECTABIICH-
HBIX Ha KaXX/IOM YPOBHE pa3JIMuHbIX MUIIEBHIX Henei. s u3ydeHus
B3aMMOOTHOIIIEHUH MEKIY OpraHM3MaMH B DKOCUCTEME U JUTSI UX Tpa-
(ruecKoro M300pakeHrsi OOBIYHO MCIONB3YIOT HE CXEMBI MHUIIEBBIX
CeTeM, a HKOJIOTUYECKHE MUPAMU/IbI. DKOJOTHUECKHE MTUPAMU/IbI BbI-
paxaroT TpO(UUECKYIO CTPYKTYPY SIKOCUCTEMBI B TEOMETPUIECKOH (op-
Me. OHU CTpPOATCS B BUJE NPSIMOYTOJIbHUKOB OJUHAKOBOW IIMPUHBI,
HO JUTMHA MTPSIMOYTOJLHUKOB JTOJKHA OBITH TIPOTIOPITMOHAIEHA 3HAYE-
HUIO U3MepsieMoro o0bekTa. OTCI0a MOXKHO MOTYYUTh AUPAMUObL YUC-
JIEHHOCMU, OUOMACCHL U IHEPSUU.
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DKOJIOrMYeCKUE TMPAMHIBI OTPaXKatoT (hyHIaMEHTaIbHBIC XapakK-
TEPUCTUKH JIFOOOro OMOLIEH03a, KOTIa OHH MOKAa3bIBAIOT €ro Tpo(hu-
1ECKYIO CTPYKTYpY: 5

— MX BBICOTA MPOTNOPLHOHAIBHA JUTMHE PacCMaTpUBAEMOM MHUIIIe-
BOU IIEMH, T. €. YUCITy COIEPKALIMXCS B HEH TPOPUIECKUX YPOBHEI;

— ux ¢opma Oonee niaM MeHee oTpaxkaeT 3(HEKTUBHOCTh Mpe-
BpAILICHUI SHEPTUHU TIPU MEPEXOE ¢ OJHOTO YPOBHS HA JAPYTOi.

Hupamuowvr yucnennocmu. OHA MPEACTABISIOT co00 Hanboee
NpoCTOE NPUOIMKEHNE K U3YYEHUIO TPO(YUUECKOI CTPYKTYPBI SKOCHC-
Tembl. [Ipr 3TOM cHavasa MoICYMTHIBAIOT YMCIIO OPTAaHU3MOB Ha JIaH-
HOM TEPPUTOPUH, CTPYIIHUPOBAB HX MO TPOPUIECKUM YPOBHSIM U MPE-
CTaBUB B BUJIE TPSIMOYTOJTb-
HUKa, JJIWHA (MJIM TJI0-
I1a/1b) KOTOPOTO ITPOTIOPIIH-
OHaJbHA YUCITY OpraHu3-
MOB, OOMTAOIMX Ha JIaH-
HOH Tuiomaay (WM B J1aH-
HOM 00BEME, ECITH ITO BOJI-
Hasi KOCUCTEMA). YCTAaHOB-
JIEHO OCHOBHOE MPaBHJIO,
KOTOpOE TJIACUT, YTO B JIFO-
0oli cpesie pacTeHuid 00JTh-
111e, 9eM JKUBOTHBIX, TPABO-
SIHBIX OOJIBIIIE, YEM TLIOTO-
SITHBIX, HACEKOMBIX OOJIBIIIE,
4eM NTHUL, U T. 1. (puc.

PucyHok 15.39 — YnpolueHHas 15.39, 15.40).
cxXema nupamumabl YNCJIEHHOCTU HI/IpaMI/I,Z[LI YUCJICHHO-
(no . A. HoBukosy, 1979) CTH OTPaXAIOT TIOTHOCTH

OpraHU3MOB Ha KaXKJI0M
TpouueckoM ypoBHe. B mocTpoeHun pazauyHbIX THPaMH]] YUCIICH-
HOCTH OTMeuaeTcs OoubIoe pazHooOpasue. Hepenko oHn nepeBepHy-
ToI (puc. 15.41).

Hanpumep, B iecy HacumThIBaeTCs 3HAUUTENTHLHO MEHBIIIE IEPEBLEB (T1ep-
BUYHBIE TIPOYIIEHTHI), YeM HACEKOMBIX (pacTutenbHosHbIe). [Tono6Hast xe
KapTHHA HAOFOAETCS B TMITIEBBIX LETISIX CArpO(UTOB H MapasHTOB.

Iupamuoa 6uomaccel. Otpaxaer 0ojiee MOJHO MHUIIEBbIE B3au-
MOOTHOIIIEHHSI B 9KOCHCTEME, TaK KaK B HEH YUUTBHIBAETCSI CyMMapHast
Macca OpraHu3MoB (buomacca) kaxaoro Tpoduueckoro yposs. [Ips-
MOYTOJIBHUKHY B MIUPaMHUIaX OMOMAcChl OTOOPaKatOT MacCy OpraHu3-
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Bromacca B ycroBHbIX
yuecnax

\ 0,01-0,1
KoHcymeHTb! Il nopsaka /

PucyHok 15.40 — Skonornyeckas nupamuaa YNCcreHHoCcTu (Ymcen)
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PucyHok 15.41 — MNupamunabl YNCNEHHOCTH

(no E. A. KpukcyHoBy u ap., 1995)
lMpumeyaHue: 1 — npsmas; 2 — repesepHymas

MOB Ka)KJIOTO TPO(PHUECKOTO YPOBHSI, OTHECEHHYIO K €IMHUIIC IJI0IIa-
I un oobema. dopma nupaMuIbl OMoMacChl HEPEIKO CXOaHa ¢ (hop-
MO TIMPaMH/Ibl YUCICHHOCTH. XapaKTEepPHO YMEHBIIEHUEe OMOMacCh
Ha KaX/JIOM CJISYIoIeM TpopuieckoM ypoBHe (puc. 15.42, 15.43).
[Mupamupl OMOMacchl, Tak ke, Kak ¥ YUCIEHHOCTH, MOTYT OBITh
HE TOJBKO MPSIMBIMH, HO U IepeBepHYThIMU (puc. 15.44). IlepeBepny-
ThI€ MTUPAMHUIbI OMOMACCHI CBOMCTBEHHBI BOJHBIM KOCHCTEMAM, B KO-
TOPBIX MEPBUYHBIC MPOIYLECHTHI, HAPUMED, PUTOTUIAHKTOHHBIE BO-
JIOPOCITH, OYEHb OBICTPO JENATCS, a UX MOTPEOUTETN — 300TIaHK-

CymmapHan  buomacca
mp MaCCa BCEX = TPETbEro »
MN0TOSAHbIX  TPO(UYECKOrO
YPOBHS
CymmapHas  buomacca
Macca Bcex = BTOPOro
> uTotharos  TPOGUYECKOro »>
YPOBHS
CymmapHas  Buomacca
Macca BCex = nepBoro
»> MPOZYLEHTOB  TPOHECKOro »>
YPOBHSA

OTpesky NMpaMifibl 0TpaXaIoT
J0Mt0 06LLer 61oMacchl cooolLecTBa
Ha KX/10M TPO(U4ECKOM YPOBHE

PucyHok 15.42 — MNupamnpa 6uomaccel (no 6. Heb6eny, 1993)
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Buomacca
B YCNOBHbIX YMCnax:
100

MapasuTbl
~Ydutodparos

MuTaTtenbHble aneMeHTbI

Mapaautbl
M LHNKOB

MapaauTbl
XMNLLHUKOB
BbICOKUX MOPSAKOB
1 HaanapasuTbl

PeayueHTbl

PucyHok 15.43 — NMupamupaa 6uomaccsi (no H. ®. Peiimepcy, 1990)
lMpumeyaHue:  nupamuda  buomacchbl  nepeeepHyma MO  OMHOWEHUIO K
Krnaccu4eckomy ee usobpaxeHuro — nepesepHyma K rnomoky saHepeuu CornHuya
38€HOM PoOyyeHmMos

TOHHBIE PaKOOOpa3HbIe — TOPa3a0 KpyIHEee, HO UMEIOT UTUTEILHBIN
LUKJI BOCIIPOU3BOJCTBA. B 4aCTHOCTH, 3TO OTHOCUTCS K MPECHOBO/-
HOW cpejie, T/Ie IepBUYHAS TPOIYKTUBHOCTh 00€CTIEYMBACTCSI MUKPO-
CKONUYECKUMHU OPraHU3MaMH, CKOPOCTh 0OMEHa BELIECTB KOTOPBIX T10-
BBIIIEHA, T. €. OMOMacca Maja, IPOU3BOJUTEILHOCTh BEIHKA.
THupamuoa snepeuu. Hanbonee GyHnameHTanbHBIM CITIOCOOOM OTO-
OpaskeHHUs1 CBsI3ei MEX/y OpraHu3MaMH Ha pa3HbIX TPOPHUUIECKUX YPOB-
HSIX CITy’KaT MUpamMuIs! S3Hepriur. OHU NPeICTaBISIOT 3P PEKTUBHOCTD
npeoOpa3oBaHus SHEPTHU U MTPOAYKTUBHOCTD MUILEBBIX LIEMEH, CTPO-
STCS TIOJICYETOM KOJTMUECTBA YHEPTUH (KK ), aKKyMYyTUPOBAHHOM €111~
HUIIeH TOBEPXHOCTH 3a €AMHUILY BPEMEHH U MCIIOIb3yEMOM OpraHu3-
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MaMH Ha KaXkJI0M TpopudeckoM ypoBHe. Tak, MOXHO OTHOCHTEIHHO
JIETKO OMPEETUTh KOJTUYECTBO SHEPTHH, HAKOIUIEHHOU B OMomacce, 1

I:I MpoayueHTbI
m KoHcymeHTBI
=
g - PenyueHT
2
o
|
Feoﬁuocgepa
g
{:—‘\//—\__) Aaspobroccepa
I -
-h /// ? L al H
I V MouBeHHO-
% noanoy-
BEHHBbI
e
Menarnans 7 H
022
I D XemonpoayLeHTbI
Mapo6uocdepa Al
i
A6mccanb%
I Jlutobrocdepa
ﬂ XemonpoayLeHTbI

PucyHok 15.44 — Tunbl nupamug 6uomacchl B pa3fniMyHbIX nogpasge-
neHusx 6uocdepsl (no H. ®. Penmepcy, 1990)

CJIOKHEE OLICHUTH 00111ee KOJTMIECTBO YHEPIHH, MTOTIOMIEHHOM Ha KaXK-
JoM TpoduyeckoM yposae. [loctpous rpaduk (puc. 15.45), MOXKHO KOH-
CTaTUPOBATh, YTO AECTPYKTOPHI, 3HAUNMOCTH KOTOPBIX MPECTABIISAET-
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cs1 HeOOJNBIIOW B MUpaMHuJie OMOMAcChl, a B MUPAMHKJIC YUCICHHOCTH
Ha000POT, MOMYYAIOT 3HAYUTEILHYIO YacTh SHEPTUH, TPOXOJIAIICH Ue-
pe3 skocuctemy. [Ipr 3TOM TOITBKO YacTh Bcel ATOM YIHEPTUU OCTACTCS
B OpraHu3Max Ha KaKJI0M TPOPUUECKOM YPOBHE SKOCUCTEMBI U COXPa-
HSIETCSl B OMOMAacce, OCTalbHAs YacTh MCIOJIB3YETCS JUIS YIAOBIETBO-
peHusi MeTabOoIMUECKHUX MOTPEOHOCTEH KUBBIX CYIIECTB: TOJAepKa-
HUE CYIIECTBOBaHUS, POCT, BOCITPOM3BOICTBO. JKHBOTHBIE TaKKe pac-
XOMIYIOT 3HAYUTEIBHOE KOJIMYECTBO SHEPTUH U sl MBILIEUHOU pado-

a) IV MnoTosiaHble 2 3
Il MnoTtosaaHble 1 354 904
Il TpaBosiaHble 708 624
[I MpoayueHTbl 5842 424 l
I 1,1+10 I
[naHKToH 4 * 109
v
0) HecTpykTopbl 5
5r/m> Mnotosaxble 2 1,5 r/m
o 1l MnoTosAHble 1 11 /M ”
300NNaHKToH 1
1l TpaBosigHble 37 /M : I l GGHT”qgiKSS}baVHa
MpoayueHTs! 809 r/u’ [IJ duTonnaHKToH 4 r/m’
B) v Mnotoaaxble 2 21 (6)
HectpykTopei 1 MnotosaHble 1383 (67)
5060 (460)
o I TpaBosiaHble 3368 (1478)
MpoayueHTbl

L zzrrzrndiiiiiiiiizidlddd P =20 810 (8833)
kkan/ (rog + M°)

PucyHok 15.45 — Qkonornyeckue nupamuasi (no E. Ogymy, 1959)
a — nupamuda YucneHHocmu, 6 — nupamuda 6uomaccel, 8 — rnupamuda sHepauu;
3awWwmpuxoeaHHble MPsIMOYy20/bHUKU 0603Hayaom yucmyto rnpodyKyuro
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TeI. PaccmoTpuM Gosee oapoOHO, YTO IPOUCXOIUT C PHEPTUEH TpH
ee mepezade yepe3 MUIIEBYIO 1erb (puc. 15.46).

PucyHok 15.46 — NoTok 3aHeprumu yepes Tpu ypoBHA Tpoduyeckomn
uenu (no M. AroBMHLO u M. TaHry, 1968)

Panee yxe ObUIO OTMEUEHO, YTO COJTHEYHAs! SHEPIHUsl, MOTyUYeH-
Hasi pacTeHUEM, JIMIIb YaCTHYHO UCTIONIb3YeTCs B mpoliecce HOTOCHH-
Te3a. PUKCUpOBaHHAs B YITIEBOJAX SHEPIUs MPEJICTABIIET COOO0i Ba-
JIOBYIO TPOYKIHIO dKochCcTeMBI (11 ). YIIIeBOIBI MIyT HA MOCTPOEHHE
MPOTOTIa3MBbl M POCT pacTeHui. YacTh MX YJHEPTUH 3aTPpaunBaETCs Ha
neixanue ([1)). Yucras npoxyxuus (I1,) onpenensiercst mo gpopmysre:

=1 -1a,.

CrnenoBatenbHO, MOTOK YHEPTHH, TIPOXOISAIINI Yepe3 YPOBEHbB MTPO-
JTyIIEHTOB, WJIM BaJIOBYIO MPOIYKIMIO, MOKHO MPEACTABUTD:

HB:H'{+I[1

OmnpeneneHHoe KOJIMYEeCTBO CO3JaHHBIX MPOIYLIEHTaMH BELLECTB
ciyxut kopmoM (K) ¢urodaros. OcranpHoe, Kak UTOT, OTMUPAET U
nepepabarbiBaercs peaynenramu (H). AccumunmmpoBanHbiii puroda-
ramMu KopM (A,) IHIIb 4aCTUYHO MCTIONB3YETCsA Uik 00pa3oBaHus UX
ounomaccel (I1,). I'maBHbIM 00pa3oM OH pacTpauyMBaeTCs Ha obecrede-
HHUE SHEPTHEH MPOUECCOB AbIXanus ([,) n B OnpeesieHHoN cTenenu
BBIBOJIUTCSI U3 OpraHU3Ma B BUJIE BBIJICJICHUH U KCKPEMEHTOB (D).
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[ToTok sHEpruu, MPOXOIAIIMNA Yepe3 BTOPOH TpodHUeCKHid ypo-
BEHb, BEIPAYKAETCS CIIETYIONINM 00Pa30M:

A2:H2+212'

KoHcyMeHTbI BToporo nopsiika (XMIHUKY ) He UCTPeOIIsIOT BCIO O1o-
Maccy cBOMX >kepTB. [Ipu 3TOM M3 TOro KonM4ecTBa ee, KOTOpoe OHU
YHUYTOKAIOT, TOJIBKO YaCTh UCIOJIB3YETCSl HA CO3JaHue OMOMacChl UX
cOOCTBEHHOTO TPOohUUECKOro ypoBHs. OcTanbHas e 9acTh B OCHOB-
HOM 3aTpavynBaeTCs Ha DHEPTHUIO IbIXaHHs1, BBIICIISIETCS C SKCKPETaMU U
9KCKpeMeHTaMu. [10ToK sHepruu, MpOXOnAIIri Yepe3 ypoBEeHb KOHCY-
MEHTOB BTOPOTO Topsi/ika (TIOTOsAHBIE), BBIpAKaeTCst (POPMYIION:

A3:H3+I[3'

[TonoOHBIM 00pa3oM MOKHO MPOCIENUTh COBOKYIHOCTD IMHUIIIE-
BOH LIETIH U JI0 MocieqHero Tpodudeckoro yposHs. Pacnpenenus mo
BEPTUKAIM Pa3IUYHbIE 3aTPaThl JHEPTUU HA TPOYUUECKUX YPOBHSIX,
MOJyYUM MOJHYI0 KapTHHY MHUILEBOW MUPAMHUABI B 9KOCHCTEME
(puc. 15.47). [loTok sHEPruy, BHIPpAKAOIIMICS KOJIUYECTBOM aCCUMU-
JMPOBAHHOTO BEIIECTBA IO IIETIM MUTaHUs, Ha KAKI0M TPOPHIECKOM

YPOBHE YMEHBLIAETCS WITH:

Hq> H2> H3 U T .

P. Jlunneman B 1942 rogy BriepBbie
chOpMYITAPOBATI 3AKOH NUPAMUOLL IHED-
2utl, KOTOPBI B yueOHMKaX HEPEIKO Ha-
3p1BatOT «3akoHOM 10%». CormacHo
3TOMY 3aKOHY C OJTHOTO Mpohuueckoco
VPOBHSL IKONOSUYECKOU NUPAMUObL TIE-
PEXOIUT Ha IPYTOH ee YPOBEHb B CPE/l-
HeM He 6oree 10% suepruu.

[Mocaenayromum rerepoTpodam
nepenaercs toabko 10-20% wucxon-
HOU 3Hepruu. Vcnomab3ys 3aKOH IH-
paMU/Ibl SHEPTUM, HETPYAHO TIOJICUH-

PucyHok 15.47 —NupamMuaa  tarb, YTO KOJIMYECTBO DHEPIHH, J0-
3Heprum (13 ®. Pamapa, 1981)  xozsiee 10 TPETHYHBIX IIOTOSIHBIX
E - aHepausi, exidensemas ¢ Mema- (V TpodruecKmii ypoBEHb), COCTABIIA-
6onumamu, D - ecmecmeeHHble
cmepmu, W — cexanuu, R-dpixarue ST OKOIO 0,0001 3Heprum, NOrMIOIIEH-

HoOU mponayueHTamu. OTCrOa Cley-
€T, 4TO Tiepeada dHEPriuu C OJHOTO
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YPOBHS Ha JIPyroi MpoucxoauT ¢ oueHb MaiibiM KITJ[. 910 00bscHsET
OrpaHUYEHHOE KOJIMYECTBO 3BEHBEB B MUILIEBOM LIEMH HE3aBUCUMO OT
TOT'O WJIM MHOTO OMOIIEHO3a.

E. Onym (1959) B npeenbHO yNpOIEHHON MHUINEBOH LEMH —170-
yepHa — meneHoK —> pebeHOK OLIEHWII TIPEBPAIICHUE SHEPTHH, TIPO-
WITIOCTPUPOBAJI BEIMYMHY €€ oTeph. J{omycTim, paccyxian oH, uMe-
eTcsl [10CEB JIFOLEPHBI Ha ry1owaau 4 ra. Ha 3Tom nose kopmsiTes Teis-
Ta (IpeanoyaaraeTcs, YTo OHU €T TOJILKO JIIOIEpHY), a 12-1eTHui
MaJIBYHK MUTACTCS UCKITIOYUTENBHO TENIATHHOM. Pe3ynbTarsl pacueros,
NpeJICTaBICHHBIC B BUJE TPEX MUPAMUJI: YACICHHOCTH, OMOMACcChl U
sHepruu (puc. 15.48, 15.49), — cBUAETENBCTBYIOT, UTO JIIOLEPHA HC-
nonab3yet Beero 0,24% Beelt mafaroleil Ha noJie COJTHEYHON SHEPTHH,
TEJIEHKOM ycBauBaeTcs: 8% 3Toil mpoxykuuu u Toibko 0,7% Guomac-
CBI TeJIEHKa 00ecTieunBaeT pa3BUTHE peOeHKa B TeueHHe roja.*

E. Ony™m, Takum oOpa3om, mokasai, 4To TONBKO OfIHA MUJIJTMOHHAS
JIOJISI TIPUXOJISAIICHCST COJTHEYHOM SHEPTUY TpeBpalaeTes B Onomaccy
IUIOTOSITHOTO, B JAHHOM CJIy4yae CIIOCOOCTBYET YBEIMUEHHUIO MACChI pe-
OeHKa, a OCTaJIbHOE TEPSIETCS, PACCENBACTCS B IETPAAUPOBAHHON (POp-
Me B OKpysKarolei cpene. IlpuBeneHHbIN MpuMep HamISAHO WIUTIOCT-
PUPYET OYEHb HU3KYIO KOJIOTHYECKYT0 3(P(HEKTUBHOCTH 3KOCHCTEM M Ma-

A Manbunk
Tenara |4,5]

[ TioyepHa 2410720 MnH.)—l

2

1 10 10

—
Macwtab
B | Manbunk 48 kr I
‘ Tensta 1035 kr ]
[Tiouepra 8211 r |
1 10 10°
- I
MacwTab
B f Tanu vencsexa 8,3 « 10°kan
I Tenata 1,19+ 10°kan |
l Noyepra 1,49 « 10 kan I
(Wenoneaosamsan comevan sneprn ________83:10%s |
1 10 10°
[ S, W—

MacwTa6

PucyHok 15.48 — YnpoljeHHasa akocuctema: niolepHa — tensata —
manbuuk (no E. Ogymy, 1959).
A — nupamuda ducen, b — nupamuda 6uomaccsl; B — nupamuda sHepauu.

* Ecnu 6b1 ManbyYUK 8 meyeHue eoda numarscs moJsibko mernsimuHol, mo Onsl 3mo-
20 nompeboesarnock bbl 4,5 meneHka, a 0ns ux npornumaxus Heobxodumo 2 -107
pacmeHull fouepHsI.
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neiid KI1JI mpu npeBpaiiienny B nu-
IIEBBIX LeMsX. MOKHO KOHCTaTHUpO-
BaTh crenyromee: ecim 1000 kkaim
(cyT. M?) 3aMKCHPOBAHO POy IICH-
tamu, To 10 kKai (CyT. M?) iepexo-
JUT B OMOMaccy TPaBOSHBIX U
Tonbko 1 kkan (cyT. M*) — B OHO-
Maccy Mm10TosAHbIX. [TockombKy on-
peneneHHoe KOJIMYECTBO BEIIeCTBA
MOJET OBITh MCIIOJIb30BAHO KaXK-
JIbIM OMOLIEHO30M HEOTHOKPATHO, a
TIOPLIMS SHEPTUH OJIMH pa3, TO Iie-
JecooOpa3Hee TOBOPHUTH, UTO B IKO-
CHUCTEME MPOUCXOIUT KACKaIHBIN
nepeHoc sHepruu (puc. 15.33).
KoHcymeHTHI ciykaT ympas-
JAIOWKUM U CTAaOUIU3UPYIOLUM
3BEHOM B 3KocucTeMe (puc. 15.49).
KoHcyMeHTBI TOPOKAAIOT CIIEKTP
pazHoobpasus B 1IeHO3€, MPEIsiT-
CTBYSl MOHOIIOJIMM JOMHHAHTOB.
IIpasuno ynpasnaiowezo sHaveHus
KOHCYMeHmMO8 MOKHO C TIOJTHBIM
OCHOBAHHEM OTHECTHU K JOCTaTOY-
HO (¢yHAaMeHTaIbHBIM. COTTacHO
KMOEPHETUYECKUM BO33PEHHUSM,
yOpaBJsAoIas cucTemMa J0JDKHA
OBITb CJI0XKHEE MO CTPYKTYpE, YEM
ynpasisiemMasi, TO CTAHOBUTCS sIC-
HOW NMPUYMHA MHOXECTBEHHOCTH
BUJIOB KOHCYMEHTOB. YTPaBIsIO-
11ee 3HaYeHUEe KOHCYMEHTOB MMe-
€T ¥ PHEPreTHUYECKYIO MOJAO0CHOBY.
IToTok 3HEpPrUM, NPOXOIAIIUHN He-
pe3 TOT WK JPYyroi TpopuuecKkuit
YPOBEHb, HE MOXET a0COTIOTHO

PeayueHTbl
B

10

2310 1

KoHcymeHTbl | |
1 500 000 - 4 500 000

-
PeayueHTbi =]
75 000 (‘\‘

PucyHok 15.49 — Bonuok
XWU3HM - cXema, UnncTpupy-
loulasn ynpasnstollee n ctabm-

nusupyioulee 3HavyeHue

KOHCYMEHTOB B 3KOCUCTEME

(no H. ®. Penimepcy, 1990):
A — buocgpepa 8 yesnom (4 — yerio-
geyecmso);, b—ynpoweHHas Mo-
OenbHasi skocucmema: royepHa -
menisima - manequk (M) ¢ eknoyeHu-
emM Opyaux KOHCyYMeHmos8 u pedy-
ueHmos. Juamemp konec (4umnuHO-
pos) — yucio 8udos, MosujuHa Ko-
niec (OnuHa yunuHOpos)—buomacca

ONPEIeSIThCS HATMYMEM MHUIIH B HUKEIeKAIIEeM TPOPHIECKOM YPOB-
He. Beerma ocraercs, Kak M3BECTHO, JJOCTATOYHBIN «3aracy, Tak Kak
MOJTHOE YHUUYTOXKEHHE KOpMa MpHBENO Obl K rHOeIH moTpeOHTeNei.
DT 0011Me 3aKOHOMEPHOCTH HAOIIONAIOTCSA B paMKaxX MOIMYJISIIMOH-

685



HBIX [TPOIIECCOB, COOOIIECTB, YPOBHEH IKOJIOTUIECKOM TUPAMUJIBI, OO-
LIEHO30B B LIEJIOM.

15.8. IIpOAYKTHBHOCTb IKOCHCTEM

[TponyKTUBHOCTb 3KOCHCTEM TECHO CBSI3aHA C MOTOKOM SHEPIHH,
MPOXOSIIIMM Yepe3 Ty WK UHYI0 3KocucTeMy. B kax10ii sxocucreme
4acTh MPUXOASAIICH YSHEPTUH, TIOTIA/IAI0IIEeH B TPOPHUIECKYIO CETh, Ha-
KaIJIMBaeTCsl B BUJIE OpPraHUYECKUX coelMHeHui. be3ocTtaHoBouHOE
MPOM3BOJICTBO OMOMACCHI (3KUBOW MaTtepuu) — OJIWH U3 (hyHIaMeH-
TaJbHBIX MpoueccoB 6uocdepsl. Oprannyeckoe BEIIeCTBO, CO31aBae-
MO€ TIPOIYIIEHTaMH B Mpoliecce POTOCHHTE3a WM XeMOCHHTE3a, Ha-
3BIBAIOT NEPEUUHOL NpodyKyuell sxocucmemul (coodinectra). Komm-
YECTBEHHO €€ BBIPAYKAIOT B CHIPOM HMJIM CyXOW Macce pacTEHUN WIIU B
SHEPreTUYECKUX €IMHMILAX — SKBHBAJCHTHOM YHCIE KaJlOpUd WiIn
Jokoyneid. [lepBuaHON pOMyKIMeH onpeaensieTcst OOLIHiA TOTOK SHEP-
MU Yyepe3 OMOTUYECKUN KOMIIOHEHT SKOCHCTEMBI, a CIIEI0BATENBHO,
1 GroMacca >KMBbIX OPraHU3MOB, KOTOPBIE MOTYT CYILIECTBOBATh B 9KO-
cucteme (puc. 15.50).

TeopeTnyecku BO3MOXKHasi CKOPOCTh CO3JJaHUsl IEPBUYHON OHO-
JIOTHYECKON TIPOMYKIIMU OTPEIEISIETCS BOZMOKHOCTSIMHA (POTOCHHTE-
TUYECKOTO arnmnapara pacTeHui. A KaK U3BECTHO, JUILb YacTh SHEPIUU
CBETAa, MOJYyYaeMOn 3eJIEHOU MOBEPXHOCTHIO, MOXKET ObITh MCIIOJIB30-
BaHa pacTeHUsIMU. M3 KopoTKoBOIHOBOTO M3My4yeHus: CoHIIa TOABKO
44% otHocuTcs K poTocuHTEeTHUECKH aKkTHBHOM panuarmu (DAP) —
CBET I10 JJIMHE BOJIHBI, IPUTOAHBIN U1 (poTocHHTE3a. MakcuManbHO
nocturaembiid B pupoae KITJ dotocuntesa 10-12% sueprun OAP,
YTO COCTABJISET OKOJIO MOJOBHUHBI OT TEOPETUYECKH BO3MOXHOI0, OT-
MeyJaeTcs B 3apOcCiisiX JUKYrapbl U TpOCTHUKA B TaKMKUCTaHe B Kpat-
KOBpeMeHHbIe, Hanbosee OnaronpusitHbie nepuonsl. KII/ ¢orocun-
Te3a B 5% cuMTaeTcs 04eHb BHICOKUM Ui (uTOLeHO03a. B 1esnom no
36MHOMY IlIapy YCBOEHHE PACTEHUSIMU COJTHEUHOM PHEPTUU HE Tpe-
Boimaet 0,1% u3-3a orpanuueHus (pOTOCUHTETUUECKOW aKTUBHOCTH
pacTeHuil MHOKECTBOM (PaKTOPOB, TaKMX, KaK HEJOCTATOK TEIUIa U
BJIarv, HeOJaronpusTHeIe (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA MO-
9yBbl U T. 1. Cpenauii kodpumueHT ucronb3oBanus saeprun GAP
i Tepputopun Pocenm pasen 0,8%, Ha eBponencKol yacTu CTpaHbl
coctasisiet 1,0-1,2%, a B BOCTOUHBIX pallOHaX, IJi€ YCIOBUS YBIaX-
HeHUs1 MeHee OnaronpusTHel, He npesbimaet 0,4-0,8%. CxopocTs, ¢
KOTOPOM pacTeHUs] HaKarJIMBalOT XMMHUYECKYIO SHEPrui0, Ha3bIBAOT
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ConHue

I/chonaemo
/ i,

PucyHok 15.50 — lNepBu4yHasa npoayKuusa 6onbwmnx nogpasgeneHun
6uocdepbl (M3 ®. Pamaaa, 1981)
lNpumeyaHue: uHMeHcusHocMb MPOGYKUUU MPOMOPULIOHarIbHA 2ycmome WmpUXoeKu

sanosoil nepsuunoil npooykmusnocmoito (BIIIT). Okono 20% srtoit
SHEPTUHU PACXOMYETCS PACTCHUSMH Ha JibIxaHue u poTonsixanne. Cko-
POCTh HAKOIUIEHHUS] OPraHMUYECKOrO BEIIECTBA 332 BHIUETOM ATOTO pac-
X0J1a Ha3bIBACTCS YuCmoU nepsuunoli npodykmugrnocmoio (UI1IT). D10
SHEPIHUsi, KOTOPYIO MOTYT MCIIOJIb30BaTh OPraHU3MbI CJICTYIOIIUX TPO-
¢uueckux yposHeid. KomnuecTBo opraHnieckoro BeniecTBa, HaKOTIeH-
HOT'O TeTepOTPO(HBIMUA OpPraHU3MaMHM, Ha3bIBACTCS 8MOPUUHOL NPO-
OyKyuetl. BTOpruHyI0 POIyKIMIO BEIYUCIISIOT OTAEIBHO IS KaXK10-
ro TPO(UIECKOTO YPOBHS, TaK KaK MPUPOCT MACCHI HA KAXKJIOM M3 HUX
MPOMCXOIUT 3a CUET SHEPTUH, OCTYMAIOUIEeH ¢ mpenpinymero. ['ere-
pOTpOdBI, BKIIIOYAsCh B TPOGHUIESCKHUE TIETTH, B KOHEYHOM MTOTE )KUBYT
3a CUeT YMCTOH NMEePBUYHON NMpoayKiuu coodriectsa. [TonHoTa ee pac-
XOlla B pa3HBIX IKOCHUCTEMax paziuyHa. [locTeneHHoe yBelnYeHne
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o0rIelt OMoMacchl MPOAYIIEHTOB OTMEYAETCS, €CIH CKOPOCTh U3bATHUS
NEePBUYHOMN MPOIYKIMHU B LEMSAX MUTAHUS OTCTAET OT TEMIIOB MPUPO-
CTa pacTCHUM.

MupoBoe pacnpesesieHue NepBUYHON OMOJIOTHYECKON MPOAYK-
UM BeChbMa HepaBHOMEpPHO. UucTas mpoayKIus MeHsSETCsS OT
3000 r/M*/rox 10 HyJIs B OKCTPaapHIHbIX MYCThIHAX, JTUIIEHHBIX pac-
TEHW, UM B YCIOBUSAX AHTAPKTHBI C €€ BEUHBIMHU JIbJJAMU Ha TO-
BEPXHOCTH CYIIH, a 3arac OMOMAacChl — COOTBETCTBEHHO OT 60 Kr/ M?
1o Hyns. P. Yurrekep (1980) nenut no npoayKTUBHOCTH Bce cO0OIIe-
CTBa Ha YEThIpe Kilacca:

1. CoobmiectBa Bhicmiel npoaykrusaoctr, 3000-2000 r/m*/ro.
Croma OTHOCSITCS] TPOIIMUYECKHE JIeca, TOCEBBI pHCa U CaXapHOTO TPOC-
THHKA. 3arac 6MOMacchl B 3TOM KJIacce MPOTyKTUBHOCTH BECbMa paz-
avdeH U npeBbimaeT 50 Kr/M? B JIECHBIX COOOIIECTBAX U PaBEH MPO-
JTYKTUBHOCTH Y O/IHOJIETHUX CEJILCKOXO3IUCTBEHHBIX KYJBTYD,

2. CoobuiectBa BbicoKoii poaykTuBHOCTH, 2000-1000 r/™M?/ rox.
B aT0T K1acc BKITIOUEHBI JTMCTOMAAHBIE JIECa YMEPEHHOM MOJI0CHL, JIyra
Npy IPUMEHEHUH yI00pEeHNH, MOCEeBHI KYKypy3bl. MakcrMaibHas O1o-
Macca npubanxkaercs K Ouomacce rnepBoro kinacca. MuHUManbHast
Oromacca COOTBETCTBEHHO PaBHA YMCTOW OMOIOTUYECKON MPOIYKLIUT
OJTHOJIETHUX KYJIBTYP.

3. Coo0riectBa ymepeHHoit mpoaykrusaoctH, 1000-250 r/m?%/ roa.
K sToMy Ki1accy OTHOCSATCS TIOCEBBI OCHOBHOW MacChl BO3[IEIIbIBAC-
MBIX CEJIbCKOX03HCTBEHHBIX KYJIbTYp, CTeNU. buomacca creneil MeHs-
etcs B nipeaenax 0,2-5 kr/m>.

4. Coo01iiecTBa HU3KOM MPOAYKTHBHOCTH, HIKe 250 r/M*/roq —
MYCTBIHU, MOJIYIYCTHIHKA (B OTEYECTBEHHOM JTUTEpaType UX Ha3bIBa-
IOT Yalle OMYCThIHEHHBIMU CTEMSIMU), TYHJIPBI.

bruomacca u nepBru4Has MPOIYKTUBHOCTH OCHOBHBIX THIIOB KO-
cUcTeM Tipe/cTaBiena B Tabauine 15.8 u pucynke 15.51.

Ha teppuropun Poccun B 30Hax 10CTaTOUHOrO YBIaKHEHUS Mep-
BUYHAsl IPOIYKTUBHOCTb YBEJIMYMBAETCS C CEBEpA Ha IOT, C yBEJINYE-
HUEM MPUTOKA TEIJIa U MPOJ0JIKUTEIBHOCTH BETE€TAllMOHHOTO MEpH-
ona (cezona). ['010BOM MPUPOCT PACTUTEIBHOCTH MU3MEHSIETCS OT
20 1/ra Ha noGepexne 1 ocTpoBax CeBepHoro JIeg0BUTOro okeaHa 10
oonee yem 200 /ra B KpacHogapckom kpae, Ha UepHOMOpCKOM 1ooe-
pexnbe KaBkaza (puc. 15.52).
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Ta6bnuua 15.8 — Buomacca n nepBU4Hasi NPOAYKTUBHOCTbL OCHOBHbIX TUNOB

akocuctem (no T. A. AkumoBo#n, B. B. Xackuny, 1994)

HA3EMHBIE

BOAHLIE

JKocucTeMsbl Buomacca, T/ra Mpopykuwms, T/ra-roq
MycTbiHK 0,1—0,5 0,1—0,5
LleHTpanbHble 30HbI OKeaHa 0,2—1,5 0,5—2,5
MonsipHble Mops 1—7 3—6
TyHapa 1—8 1—4
Crenu 5—12 3—8
ArpoueHosbl — 3—10
CaBaHHa 8—20 4—15
Taira 70—150 5—10
JIncTBeHHbIN nec 100—250 10—30
BnaxHbIn Tponuyecknii nec 500—1500 25—60
Kopannoseblii pud 15—50 50—120
TUMNEl SKOCUCTEM Mnowaas, % YucTas nepeuuHan npoayxkums, %

10 5 0 0 10 20 30

Tponu4eckuia nec

Jlec ymepeHHOI 30HbI

CeBepHbiii nec

KyctapHuku

CasaHHa [
Crenn ymepeHHOH 30HbI
TyHapa v ansnuidickan 3oHa
MycThiHa
Boap,enuBaeMble JeMnn
Bonota v maplum

o ool io 0l

OTKPLITLIA OKeaH g
KoHTUHeHTanbHeIi Wwensg
Bapocnu Bogopocnei U kopanmel
ScTyapum

O3aepa U peku

1]

PucyHok 15.51 — lNepBuYHasa npoayKuusa pasfinyHbIX 3IKOCUCTEM

O6H_Iaﬂ roaoBas NPOAYKTUBHOCTDL CYXOI'0O OPTraHUYCCKOT'0 BCIICCTBA

Ha 3emute coctasiset 150-200 muipa. ToHH. J[Be TpeTu ero oopasyercs
Ha cylIe, TPeThs 4acTh — B okeaHe (puc. 15.53).

[IpakTuuecku Bcsl yMCTas IEpPBUYHAS TPOAYKLMS 3€MJIIU CITYKUT

JUTA TIOAJICPIKKU JKU3HU BCEX FeTepOTpO(i)HHX OpraHu3sMoB. 3H€pl"l/lﬂ,
HEIOUCIIOJIb30BaHHAs KOHCYMEHTAMMU, 3a11acacTCid B UX TCJIaX, T'yMyCe
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TUM SKOCUCTEMbI 0 40 80 120 160 200 240 280 320 360 400
N T T T T Y

N AT/
MonsApHble NycTbiHKn vra
TunuyHblE TYHAPDI
CeBepHas Taiira (enbHuKu) AR

< NN N NN NN
CpeaHss Talira (enbHuKN) ANy

\ N\ N

i A NN
KO>xHaa Taira (enbHUKM) AAERRARRRRRRRR R .. NN

s S
LLIMPOKOMMCTBEHHbBIE fleca 11

Cy6Tponnueckue neca N OO
3akaBkasba “
CTtenu nyroeble N

Crenu HacToAlume,
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PucyHok 15.52 — 3anacbl outomacchl (A) OCHOBHbIX 3KOCUCTEM
eBponenckon Tepputopumn Poccum n cootHolwueHue (B %)

yacTten putomaccsl (B):
1 — 3enieHble Yacmu pacmeHull, 2— Had3eMHble MHO20/IemHue oopesecHeswiue
yacmu, 3 — rnods3emMHble Yacmu

MOYB ¥ OPTaHUYECKUX OCaaKax BomoeMoB. [Iuranue moneit Oombieit
YacThI0 00ECIEUNBACTCS CEIbCKOX035IICTBEHHBIMU KYJIBTYpaMH, 3aHH-
Maromu okosio 10% momanu cymu. ['og0Boil npupoct KyabTyp-
HBIX pacTeHUH paBeH MpuMepHo 16% oT Bcel MPOAYKTUBHOCTH CYLIH,
OosblIast 4acTh KOTOPOU MPUXOAUTCS Ha Jieca.

[TonoBuHa yposkasi UJIeT HEMOCPEJACTBEHHO HA MUTAHUE JIONEH,
OCTaJIbHOE — Ha KOPM JIOMAILHUM KUBOTHBIM, UCIIOJIb3YETCS B MPO-
MBIIIIEHHOCTH U TEPSETCS B OTX0/aX. Beero enoBek noTpediser okoio
0,2% nepBuuHOi npoaykuuu 3emin. Pecypcebl, uMmeroiuecs Ha 3eM-
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PucyHok 15.53 — CymmapHas 6uomacca (1) n npogykums (2) opraHu-
Yyeckoro BellecTBa (OKpyrneHHo) B MMpoBoM okeaHe 3a rof, B MUIIU-
apaax TOHH (cbipas macca), no H. ®. Penmepcy, 1990

Jie, BKJIFOYasi MPOMYKIMIO KMBOTHOBOACTBA M PE3YJbTaThl MPOMBICIIA
Ha Cyllle U B OKE€aHe, MOTYT 00€CreunuTh eXerofaHo Toiabko 50% mno-
TpeOHOCTEH COBPEMEHHOTO HACETICHUs 3EMIIH.

3a ycrexaMu B MUPOBOM MPOU3BOACTBE MPOJOBOJIBCTBUS CKPBI-
BaeTcs TOT ¢akTt, uyTo ¢ 1950 mo 1988 rr. cpeHeyIeBOE TPOU3BO/I-
CTBO IPOJI0OBOJIbCTBUS COKPATUIIOCH B 43 pa3BUBAIOIIMXCS CTpaHax (U3
HuX 22 ayprKaHCKHE CTPAHBbI), T1I€ MPOKUBACT KaXKIbIM CEAbMOM KH-
Teub mianeTsl. CaMblil O0NbIoN criaja HaOmonaeTcs B Adpuke. 3nech
B neproa Mexay 1960 u 1988 rr. cpeiHee Npou3BOACTBO MPOAOBOJIb-
CTBHSI B IIepepacyeTe Ha Ayuly HaceneHus ynaiuo Ha 21%. [Ipennona-
raeTcsi, YTo B Onmkaiiiue 25 net ono cokparures emie Ha 30%. Oco-
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OCHHO TPYIHO O0ECNEeUnTh HACEJCHHE BTOPHUYHOW MpOMyKIueil. B
pAaLMOH YeNoBeKa J0JKHO BXOAUTh He MeHee 30 I OelIKOB B I€Hb.

CrnenoBarenbHO, YBETHUEHHE OMOIOTUIECKON TPOTYKTHBHOCTH
9KOCUCTEM M OCOOCHHO BTOPUYHOW MPOIYKLWH SIBISETCS OJHOU M3
OCHOBHBIX 3a]1a4, CTOSIIIIUX TIEPE]] YETOBEUECTBOM.

15.9. /lunaMHuKa 3KOCHCTEM

CroxxeHne dKOCUCTEM — JUHAMUYECKHUH mporuecc. B akocucre-
Max MOCTOSHHO MPOMCXOISAT U3MEHEHUS B COCTOSHUM W JKU3HEIes-
TEJIBHOCTH WX YJICHOB U COOTHOIIIGHWH MOMyJsiiiuid. MHOrooOpa3Hbie
M3MEHEHUS], TIPOUCXOAIINE B JTFOOOM COOOIIECTBE, OTHOCST K JBYM
OCHOBHBIM THIaM: ITUKIMYECKHE U MOCTyNaTelbHbIC.

Hukanyeckne n3MeHeHUs COOOIIECTB OTPAKAIOT CYTOYHYIO, CE-
30HHYIO U MHOTOJIETHIOIO TIEPUOIMYHOCTh BHEITHUX YCJIOBUH U MPO-
SIBJICHUS SHIOT€HHBIX PUTMOB Opranu3mMoB. CyTouHasi TMHAMUKA KO-
CHCTEM CBsI3aHa IIIaBHBIM 00Pa30M C PUTMHUKOHN MPUPOAHBIX SIBIECHUIN
¥ HOCHUT CTPOT0 Meproanyeckuii xapakrep. Hamu ysxe 6b110 paccMoT-
PEHO, YTO B KaKIOM OHOIIEHO3€ MMEIOTCS I'PYIIbl OPTraHU3MOB, aK-
TUBHOCTb KH3HU Y KOTOPBIX PUXOAUTCS HA pa3HOE BpeMs CyToK. OaHu
aKTUBHBI JIHEM, pyTUe — HOYbI0. OTCIO/Ia B COCTaBE U B COOTHOIIIE-
HUU OTACIbHBIX BUJIOB OMOIIEHO3a TOW MM MHOW DKOCHUCTEMBI MPO-
UCXOJIAT TIEPUOANIECKIE N3MEHEHHS, TaK KaK OTIEIbHBIE OPTraHU3MbI
Ha OIpeIeJICHHOE BPEeMsI BBIKITIOUat0TCs U3 Hero. CyTOUHYIO JMHAMU-
Ky OuorieHo3a oOecreunBaloT Kak KUBOTHBIE, TaK M pacTteHus. Kax
W3BECTHO, Y PACTEHUH B TEUEHHUE CYTOK U3MEHSIIOTCS MHTEHCUBHOCTh
U XapakTep (GU3NOJOrHYECKUX MPOLECCOB — HOYBIO HE MPOUCXOAUT
(hoTocHHTE3, HEPEAKO y PACTEHUH IBETKH PACKPBIBAIOTCS TOJIBKO B
HOYHBIE Yachl U OTBUISIFOTCS HOUHBIMU YKUBOTHBIMH, JIPYTHE MPUCTIO-
co0nensl K onbuieHuto JHeM. CyTo4yHas JMHaMHuKa B OMOIIeHO3aX, Kak
NPaBUJIO, BBIPAXKEHA TEM CHJIbHEE, YeM 3HAYUTENIbHEE pa3HHUIIA TeM-
nepaTyp, BI&KHOCTH U APYTUX (HaKTOPOB CPEIIbl THEM W HOUBIO.

Bonee 3HauuTeNbHBIC OTKIOHEHUs B OMOIIEHO3aX HAOIIONAI0TCS
MPH CE30HHOM JMHAMHUKE. DTO 00YCIIOBICHO OMOJIOTMYCCKUMHU ITHK-
JaMHU OPTraHU3MOB, KOTOPbIE 3aBUCAT OT CE30HHOW ITUKIMYHOCTH SIB-
JeHnd npuponsl. Tak, CMeHa BpeMEHHU Tojla 3HAYUTEIBHOE BIUSHHAE
OKa3bIBAET HA JKM3HENESATENbHOCTh )KMBOTHBIX M PAaCTEHUH (CIIAUKa,
3UMHUH COH, JManay3a U MHUTPALUU y KUBOTHBIX; TIEPHUOMABI I[BETE-
HUS, TUTOIOHOIICHHMSI, aKTUBHOTO POCTA, JIUCTOMA/Ia U 3UMHETO MOKOs
y pactenwii). Ce30HHON M3MEHYMBOCTH MOABEPIKEHA HEPEIIKO U SIPyC-
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Hasl CTpyKTypa OuorieHo3a. OTeabHbIe APYChl PACTEHUH B COOTBET-
CTBYIOIIIME CE30HBI T'OJIa MOTYT MOJHOCTBIO UCUE3aTh, HAIPUMED, CO-
CTOSIIMK W3 OJTHOJICTHUKOB TPABSHUCTBIN sApyc. JnurenpHOCTh OHO-
JIOTMYECKUX CE30HOB B pa3HBIX IIUPOTaX HEOJMHAKOBA. B CBsI3M ¢ 3TUM
CE30HHas JIMHaMHKa OMOIIEHO30B apKTHIYECKOM, YMEPEHHOH M TPOITH-
YeCcKo# 30H pasznuyHa. OHa BbIpaKeHa HauOOJIee YETKO B DKOCHUCTE-
Max YMEPEHHOTO KJIUMAaTa ¥ B CEBEPHBIX IIMPOTAX.

MHOroJIeTHSSI U3MEHYUBOCTD SIBIISIETCS HOPMAJIBHON B JKM3HU
m000ro ouoreno3a. Tak, KOJUYECTBO OCAJIKOB, BhINajaromux B ba-
PaOUHCKOM JIeCOCTETH, PE3KO KOJIEOIETCS 10 To/1aM, PsiJl 3aCyIUTUBBIX
JIET YepelyeTcs ¢ MHOTOJIETHUM MEePUOAOM OOMIIHS 0cakoB. Tem ca-
MBIM OKa3bIBA€TCs CYIIECTBEHHOE BIIMSIHAE HA PACTCHUS U JKUBOTHBIX.
[Tpu 3TOM IPOUCXOMUT BHIPAOOTKA IKOJOTHUSCKUX HUII — (DYHKIIHO-
HaJbHOE pa3MeKeBaHNE B BOSHUKAIOIIIEM MHOKECTBE HITH €ro JIOTT0JI-
HEHHE TIPU MajioM pa3HOOOpa3uH.

MHoroJieTHUE U3MEHEHHUSI B COCTaBE OMOIIEHO30B TOBTOPSFOTCS
U B CBSI3U C NIEPUOJMUECKUMHU U3MEHEHUSIMH OOIIEH ITUPKYIISIAN aT-
Mocdepsl, B CBOIO 04epe/ib, 00YCIOBIEHHON YCHICHUEM MM 0clial-
JICHWEM COJTHEYHOH aKTHBHOCTH.

B nporiecce cyTouHOM U Ce30HHOM TMHAMMKH LIEJIOCTHOCTH OMO-
[IEHO30B OOBIYHO HE HapylIaeTcs. bUOIeHO3 UCIBITBIBACT JIUIIb TIE-
proauYecKue KolieOaH!s KaueCTBEHHBIX M KOJTMYECTBEHHBIX XapaKTe-
PHCTHK.

IMocTynarejibHbIE H3MEHEHHS B KOCHUCTEME ITPUBOJISAT B KOHEY-
HOM UTOTE K CMEHE OJTHOT0 OMOIIEHO3a IPYTUM, C HHBIM Ha0OPOM roc-
MOJICTBYIOIIUX BHIOB. [I[pUunHaAMK MOTOOHBIX CMEH MOTYT SIBJISITHCS
BHEITHKE 110 OTHOIIICHHUIO K OMOIIEHO3Y (PaKTOPBI, ICHCTBYIONTUE JITH-
TEJILHOE BPeMsI B OJIHOM HaIPaBJICHUHU, HAIIPHUMEP, YBEIUYHBAIOIICe-
Cs1 3arps3HEHHE BOJIOEMOB, BO3PACTAIOIIEe B PE3YIbTaTe MEITMOPAIIUT
HCCyIIeHUe OOJOTHBIX TOYB, YCHJICHHBIH BbINAC CKOTa | T. 1. JlaHHbIE
CMEHBI OJTHOTO OMOIIEHO03a JIPYTHM Ha3bIBAIOT dK302eHemuyeckumu. B
TOM CITydae, KOrjJa yCHUIMBaroliee BIusHue (pakropa MpUBOIWT K TO-
CTETICHHOMY YITPOIICHHUIO CTPYKTYPhI OMOIIEH03a, O0ETHEHUIO UX CO-
CTaBa, CHIKCHHUIO MTPOTYKTUBHOCTH, TI0I00HBIE CMEHBI Ha3bIBAIOT OUe-
PECCUBHBIMU UTU OUSPECCUSIMU.

Dnooeenemuueckue cmenvbl BOSHUKAIOT B PE3YJILTaTe MPOIECCOB, KO-
TOpBIE POUCXOMIAT BHYTPU CaMoro OuotieHo3a. [lociedosamenvhas cme-
Ha 00H020 DUOYEHO3a OPY2UM HA3bI8AEMCSL IKONOSUYECKOT CyKyeccuell
(oT nmat. — succession — Moce10BaTeNIbHOCTh, cMeHa). CyKiieccust sB-
JISIETCS MPOLIECCOM CaMOPa3BUTHSI SKOCHCTEM. B ocHOBe cykiieccuii je-
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JKUT HETIOJTHOTa OMOJIOTMYeCKOro KpPyroBopoTa B JAHHOM OHOIIEHO3E.
W3BeCcTHO, 4TO JKMBBIE OPraHU3MBI B PE3yJbTaTe JKH3HENEITETbHOCTH
MEHSIIOT BOKPYT ce0si cpery, M3bIMasi U3 Hee YacTh BEIIECTB U HACHIIIAS
ee npoAyKTamu Metabosn3ma. [Ipu cpaBHUTENBHO JUTUTENEHOM CyIIie-
CTBOBAHUHM TOIMYISIMNA OHU MEHSIOT CBO€ OKPY)KEHHE B HEOIaromnpu-
STHYIO CTOPOHY M KaK pPe3y/bTaT — OKa3bIBAIOTCS BHITECHEHHBIMH TIO-
NYJSIIUSIMA JIPYTUX BUJIOB, VIS
KOTOPBIX BBI3BaHHBIE Mpeodpa-
30BaHUs CPEAbl OKa3bIBAIOTCS
9KOJIOTHYECKH BBITOAHBIMH. B
OMOIIEHO3e MPOUCXOJUT TAKUM
o0pa3oM CMeHa TOCHOJICTBYIO-
IIMX BUIOB. 3[IECh YETKO MPOCIIe-
JKUBaeTcsi npaeuno (MPUHIUI)
IKONOSUYECKO2O OVONUPOBAHUSL
(puc. 15.54). InutensHoe cy1ie-
CTBOBaHHE OMOLIEHO3a BO3MOXK-
HO JIUIIIb B TOM CITy4ae, eCly U3-
MEHEHUS CpeJibl, BHI3BaHHBIE JIe-
ATEIbHOCTHIO OJHHUX JKHBBIX
OPraHu3MOB OJIArONPHUSITHBI JUTs
JPYTHX, C MPOTUBOIOIOKHBIMU
TpeOOBaHUSIMH.

Ha ocHOBEe KOHKYPEHTHBIX
B3aUMOJICHCTBHI BUOB B XOJIE

PucyHok 15.54 — NoToku aHep-
rmmM u MexaHusm obecneyvyeHus

HaAeXHOCTU GUOTUUYECKUX
cuctem B 6uocdepe (no H. ®.
Penimepcy, 1994):

1,2,3... — nNomMokKku aHepauu 4yepes
8UObI; a-a... — C853U Mex0y HUMU, A —
cocmosiHue 00 uc4e3HoeeHusi suda; b
— 8ud 3 ucyes, npoxoduswiue yepes
Heeo MomokKu 3Hepeauu udym 4epes

Oybrnupyrowjue 8udbl 2 U 4

CYKLIECCHU TIPOUCXOIUT IMOCTe-
neHHoe ¢opMupoBaHue Oojee
YCTOWUYMBBIX KOMOWHAIIMH, CO-
OTBETCTBYIOIUX KOHKPETHBIM
aOMOTUYECKUM YCIIOBHSIM Cpe-
1l [Ipumep cykueccuu, mpuBo-
TSN K CMEHE 0JTHOTo coo01ie-
CTBa JIPyT'UM, — 3apacTaHue He-
0O0JIBIIOTO 03€pa C MOCIEeAyIo-

MM TOSIBICHHEM Ha ero MecTe 00J10Ta, a 3aTeM Jieca (puc. 15.55).
Bravaite o kpasiMm o3epa oOpasyeTcs CrijlaBHa — IJIaBarOIIHHA KO-
BEP U3 OCOK, MXOB U IPyTUX pacTeHuid. [ToCTOSHHO 03epo 3amoHsIeT-
¢S OTMEPIITUMH 0CTaTKaMK pacTeHui — Topdom. OOpasyetcst 60J10-
TO, MOCTETNICHHO 3apacTaroiiee jiecoM. [locienoBaTebHbIH psijl TOCTe-

694



NMEHHO W 3aKOHOMEpPHO CMEHSIO-
HIMX JIPYT Apyra B CYKIIECCHHU CO-
00IIeCTB HA3bIBACTCS CYKYECCUOH-
HOll cepuel.

Cykueccuu B MpUPOJIE Upe3-
BBIUAWHO pazHomacmTaOHbl. Mx
MOXXHO HaOJromaTh B OaHKaX C
KYJIBTypaMH, MPeICTaBISIONIMMHI
co0OM TJIAaHKTOHHBIE COOOIECTBA
— pa3NUYHbIC BHUIBI TTABAIOIIIX
BOJIOpOCiei U ux morpedureneit
— KOJIOBPATOK, )KTYTUKOBBIX B JTy-
JKax W npyaax, Ha 0010Tax, Jyrax,
B Jlecax, Ha 3a0pOIICHHBIX MAITHSIX,
BBIBETPUBIIUXCS CKayax u jp. B
OpraHu3aIi YKOCUCTEM Hepap-
XUYHOCTh TIPOSIBIISIETCS U B CYKIIEC-
CHOHHBIX Tpoleccax — Oomee
KpYITHBIE TpeoOpa3oBaHus Ouole-
HO30B CKJIQJIbIBAIOTCS U3 0oJiee MEJIKUX. B cTaOMIIBHBIX SKOCHCTEMax
C OTPEryJIMPOBaHHBIM KPYTOBOPOTOM BEILIECTB TAK)KE MOCTOSIHHO OCY-
HIECTBISIOTCS JIOKATbHBIE CYKIIECCHOHHBIE CMEHBI, TIO/ICPIKUBAIOIIINE
CJIO)KHYIO BHYTPEHHIOIO CTPYKTYPY COOOIIIECTB.

TunbI CyKIIeCCUOHHBIX CMeH. BbIZIeNsoT /1Ba I1aBHBIX THUIIA CYK-
IIECCHOHHBIX CMEH: | — C yJacTreM aBTOTPO(HOTO U reTepoTpodhHO-
T'O HacelleHUs; 2 — € y4acTHeM TOJIbKO reTepoTpodoB. CyKIleCCHH BTO-
POT0 THTIA COBEPILAIOTCS JIMIIb B TAKUX YCIOBHSX, TJIE CO31AETCS MPE-
BapUTEINLHBIN 3a1ac UK TOCTOSIHHOE MOCTYTUICHHE OPTraHUYECKUX CO-
€IMHEHNH, 32 CUYET KOTOPBIX U CYIIECTBYET COOOIIECTBO: B Ky4dax WIIH
OypTax HaBO3a, B pa3jiararoleics pacTUTeILHON Macce, B 3arpsi3HeH-
HBIX OPTaHUYECKUMH BEIICCTBAMH BOJOEMaX M T. .

IIpouecc cykueccuu. [To @. Kinementcy (1916), npouecc cyxkiiec-
CHH COCTOUT M3 CIIETYIOLINX 3TANOB:

1. BO3HMKHOBEHHWE HE3aHSATOTO )KU3HBIO yUacTKa.

2. Murpaiys Ha HEero pa3JIMYHBIX OPraHU3MOB UJTH UX 3a4aTKOB.

3. llpmxuBaHue MX HA TAHHOM Y4acTKe.

4. KoHKypeHIUH X MEXTy COOO0M M BHITECHEHHE OTJIENTLHBIX BUIOB.

5. IlpeoOGpa3oBaHKe )KMBBIMH OPraHU3MaMU MECTOOOHUTAHUS, T10-
CTETICHHOW CTaOWJIM3aIlii YCIOBUN W OTHOIICHHUH.

PucyHok 15.55 — Cykueccus
npu 3apacTaHuM HeGObLIOrO
o3epa (no A. O. PyBMHCKOMY U

ap., 1993)
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CyKkneccuu co CMEHOM pacTHTEIBHOCTH MOTYT OBITh IEPBUYHBI-
MU U BTOPUYHBIMH.

Ilepsuunoil cyxyeccueti Ha3bIBa€TCS MPOLIECC PA3BUTHSA U CMEHBI
9KOCHCTEM Ha HE3aCEJEHHBIX paHee y4yacTKax, HAUMHAIOLIMXCS ¢ UX
KostoHu3anmu. Kimaccuueckuii mpuMep — MOCTOSTHHOE 0OpacTaHue ro-
JBIX CKaJl C pa3BUTHEM B KOHEYHOM MTOre Ha HHX jeca. Tak, B mep-
BUYHBIX CYKLECCHSX, TPOTEKAIOLINX HA CKaJlax YpaJIbCKUX rop, pasiu-
YaroT CJIEeIYIOIIUE 3T

1. [Tocenenne SHAOIUTUYECKUX M HAKUIIHBIX JIMIIAHHUKOB,
CILIONIb OKPBIBAIOIIMX KAMEHHUCTYIO IIOBEPXHOCTh. HaKuIHBIE JTUTIAii-
HUKH HECYT CBOEOOpa3HyI0 MUKPOQIIOPY U COAEpKaT Ooraryio payHy
NpPOCTEHIINX, KOJIOBPATOK, HeMaToA. Menkue Kieny — canpodaru u
NEePBUYHOOECKPBLIbIE HACEKOMbIE OOHAPYKUBAIOTCS CHAaYaja TOJIbKO
B TpeluHax. AKTUBHOCTh BCETO HACEJICHHS TPEPHIBICTA, OTMEYAETCs
IJIaBHBIM 00pa30oM MOCJI€ BbIMAIEHHUs 0CAIKOB B BUIE JIOXK/Is UM CMa-
YUBAHUS CKaJl BJIaroi TyMaHoB. JlaHHbIe COOOIECTBA OPraHU3MOB Ha-
3bIBAIOT NUOHEPHBIMU.

2. TlpeoGnasanue TMCTOBATHIX JIMINANHUKOB, KOTOPBIE TIOCTETICH-
HO 00pa3yroT CIUIOHOM KoBep. [1o1 kpyroBUHKaMH JIMIIAHHUKOB B pe-
3yJIbTaTe BBIIENSEMbIX MU KUCIIOT M MEXaHUYECKOTO COKPAILIEHHUS CII0-
€BMIL [TPH BBICBIXaHUU 00pa3ylOTCs BBIIEPOJIEHHOCTH, UJIET OTMHpa-
HHE CJIOEBHIL U HAaKOIUIEHHE JeTpuTa. B G0bIIOM KoMuecTBe Mol JIH-
HIaHUKaMH BCTPEYArOTCSl MEJIKHME YWICHUCTOHOTHE: KOJIEeMOOJTBI, TTaH-
LUPHbIE KJIEHIM, TMIMHKHA KOMapOB-TOJIKYHUMKOB, CEHOEbl U JIPyTHE.
O0pazyeTcst MUKPOTOPU30HT, COCTOSIIIINI U3 UX SKCKPEMEHTOB.

3. Ilocenenune murodunbHbix MxoB Hedwidia u Pleurozium schreberi.
[Tog HUMH TOTPEOAIOTCS TUITAWHUKN U TTOUTMITAWHUKOBBIE TUIEHOY-
HbI€ MOYBBL. PU30MAbI MXOB 3/1€Ch MPUKPEIUIAIOTCS HE K KaMHIO, a K
MEJIKO3eMY, KOTOPBIM MMeeT MOIIHOCTh He MeHee 3 cM. Komebanus
TeMIepaTypsl ¥ BIAKHOCTH [TOJ] MXaMH B HECKOJIBKO pa3 MEHbIILIE, YEM
1O/ JUIIAHHUKaMU. YCUIMBAETCS JEATEIIbHOCTh MUKPOOPTaHU3MOB,
YBEJIMYMBAETCS pa3HOOOpa3ue IpyI KUBOTHBIX.

4. ITosiBnEeHNE TMITHOBBIX MXOB M COCYIMCTBIX pacTeHuid. B pasio-
JKCHUU PACTUTEILHBIX OCTATKOB M ()OPMHPOBAHUM MTOYBEHHOTO TIPO-
(I MOCTENEHHO YMEHbBIIAETCSl POJIb MEJIKMX YWIEHUCTOHOTHX U pac-
TET yyacTHe 0oJiee KPYITHBIX 0€CITO3BOHOYHBIX — carpo(aroB: SHXHT-
peul, 10KAEBbIX YepBeH, TMUMHOK HACEKOMBIX.

5. 3aceneHne KPyIHBIMH PaCTEHUSIMH, CIIOCOOCTBYIOIIEE TabHE-
HIEMY HaKOIUIEHHIO U 00pa3oBaHMIO NouBbl. Ee ciioii okasbiBaercs 10-
CTaTOYHBIM JIJISl Pa3BUTHSI KYCTAPHUKOB U JiepeBbeB. VX omamaromue
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JIUCThA XU BETBU HC JAl0T paCTu MXaM U 60J'H:.HII/IHCTBy APYTUX MEJIKHUX
BHJ0B, HAYaBIIMX CYKHIECCHIO. TaK, INOCTCIICHHO Ha M3Ha4aJIbHO I'0-
JIBIX CKaJIaX UJACT IMPOUECC CMCHBI JIMIITIaTHUKOB MXaMH, MXOB TpaBaMH
1 HaKoHell JiecoM. Takue CYKILECC-

CUH B re000TaHUKE Ha3bIBAIOT HKO- 9001
2eHemudeckuMu, TaK KaK OHU BETyT

K ITpeoOpa3oBaHuIo cCaMoro Mecto- 8007
oOHTaHMS.

Bmopuunas cykyeccus — 310 [

BOCCTaHOBJICHHE YKOCHCTEMBI, KOT/Ia-
TO YK€ CYyILIECTBOBABIIIEH HAa TAHHOKN
TeppuTopri. OHa HAYMHACTCS B TOM
cllydae, €Cid YK€ B CIJIOKHBIIEMCSI
OMOIICHO3¢ HApYIICHBI YCTaHOBUB-
[IMecsl B3aUMOCBSI3U OPraHU3MOB B
pe3ynbTaTe M3BEP)KEHHs BYJIKaHa,
TIOXKapa, BIPYOKH, BCIIALIKU U T. JI.
CMmeHbl, Bellylllle K BOCCTaHOBJIE-
HHIO TIPEKHET0 OMOLIeHO3a, TIOTy Y - g
JI1 Ha3BAHUE B T€O0OTAHUKE 0eMy-  10p| &y
mayuonHwix. IIpumMepoM MOXeET ciTy-
JKUTh JAHAMHKA BUJIOBOTO Pa3HO00-
pas3us Ha octpoBe Kpakaray mocie
MOJTHOTO YHHYTOXKEHUSI aDOpUTeH-
HOM (I10pBI 1 (payHBI BYJIKAHIIECKAM
B3pbIBOM B 1893 ropy (puc. 15.56).
Hpyroi mpumep, BTOpUYHAS
CyKIleccHsi CHOMPCKOr0 TeMHO-
XBOHHOTO0 Jieca (TMXTOBO-KEIPOBOM YEeCKuUM B3pbIBOM B 1893 .
Talru) MOCJE OMyCTOLIUTEIEHOTO (no P. MakApTypy u
necHoro noxapa (puc. 15.57). Ha E. O. Bunbcomy, 1967)
BBDKKEHHBIX MECTaX W3 CIOP, 33~  [IpumeyaHue: KpecmuKu — ducio
HECEHHBIX BETPOM, MOSIBIISIIOTCS 68udo8 pacmeHull, C8emIble Kpyx-
MXH-TIMOHEPBI: Yepe3 3-5 JIeT moc- KU — 4UCI0 U008 eHesoawuxcs
e moapa manGonce oG L e o one
«moxapHeli Mox» — Funaria ,gomumix
hygrometrica, Geratodon purpureus u
Ip. M3 BBICIIMX pacTEeHUH BecbMa
ObIcTpO 3acensitoT rapu MBan-uaii (Chamaenerion angustifolium), koto-
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1883 1893 1903 1913 1923 1933 roabl

PucyHok 15.56 — [uHamuka
BMAOBOro pasHoobpa3us Ha
o. KpakaTtay nocne nosnHoro
YHUUYTOXEHUA abopureHHom
c¢onopbl 1 ¢hayHbl ByfnKaHu-
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pBIi yke depe3 2-3 Mecsia OOMIbHO [BETET Ha MOKAPHIIE, a TAKKE
BeltHMK Ha3eMHbIi (Calamagrostis epigeios) u Apyrue BUbl.

Buomacca

} KA

S dANEg
'm,/
i o Wiy

“15 (25) 25 (50) [ 74 (100) ] 100 (150) | 125 (175) | 150 (200) [ 200 (250)]

¢33b| BEMHUKOBOTO 3apactaHua GSDESOBOFO CMeLlaHHoro COCHOBOIo COCHOBO- Ke[poBo-
nyra KycTap- COCHOBO- neca KGFHDOBOI'O NUXTOBOro
Hukamm OcmHoBoro nicTeeHHoro eca neca

PucyHok 15.57 — BtopuyHas cykueccusi CMGUpPCKOro TeMHO-XBOMHOIO
neca (NMMXToBO-KeQpPOBOM Talrn) nocne onycToLNTENIbHOro JIeCHOro

noxapa (no H. ®. Perimepcy, 1990)
lMpumeyaHue: yucna & npPsIMOy20/bHUKax — KonnebaHus 8 OnumesnibHocCmu rpo-
X0x0eHuUs1 chaz 8mMOpuUYHOU CcyKuyeccuu (8 ckobkax yKka3aH CPOK UX OKOHYaHUS).
Buomacca u 6uonozuyeckas npPoOyKMUSHOCMb MOKa3aHbl 8 MpPou380/IbHOM Mac-
wmabe (Kpusble ompaxarm Ka4eCmeeHHY U KOUYECMBEHHYK CMOPOHbLI Mpo-
yecca)

Habnromaercs nanpHeiinee npoxoxkaeHue (a3 CyKIeCcCuu: BeHHH-
KOBBIW JIYT' CMEHSIETCSl KyCTapHUKaMH, 3aTeM OepE30BbIM HIIM OCHUHO-
BBIM JIECOM, CMCIIAHHBIM COCHOBO-JIHUCTBEHHBIM JIECOM, COCHOBEIM
JIECOM, COCHOBO-KEPOBBIM JIECOM, U, HAKOHEIL, uepe3 250 et npowuc-
XOJIUT BOCCTAHOBJICHUE KEAPOBO-ITMXTOBOIO Jieca.

BropuuHbie cykiieccun coBepIIarOTCs, Kak MpaBUilo, ObICTpee u
JieTye, 4YeM TMepBHYHbIC, TaK KaKk B HapYIIEHHOM MECTOOOUTaHUH CO-
XpaHseTcs MOYBEHHBINH MPO(UIIb, CEMEHA, 3aUaTKH ¥ YacTh MPEXKHET0
HaceJeHHUs W MPEXKHUX CBs3el. [lemyTarus He sSBIsSETCS TOBTOPEHU-
€M KaKoro-ubo dTana nepBUYHON CYKIIECCHU.

Knumaxcosas sxocucmema. Cykueccusi 3aBepiiaeTcsi CTagueH,
KOTJIa BCE€ BUJIbI 9KOCHUCTEMBI, PA3MHOXKASICh, COXPAHSIOT OTHOCHUTEIb-
HO TIOCTOSIHHYIO YMCJIEHHOCTh M JaJIbHEeHIIIel CMEHBI €€ COCTaBa He
MPOUCXOJUT. Takoe paBHOBECHOE COCTOSTHUE HA3BIBAIOT KAUMAKCOM, &
IKOCUCTEMY — KAUMAKCOB801. B pa3HbIX aOMOTHYECKUX YCIOBUSIX (hop-
MUPYIOTCS HEOJMHAKOBBIE KIMMAaKCOBBIE DKOCHCTEMBI. B xapkom u
BJIQXKHOM KJIMMATe TO OYJIET JOXKAEBOW TPOMUYECKHH JIEC, B CyXOM U
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XKapKOM — TyCThIHSA. OCHOBHBIE OMOMBI 3€MJIM — 3TO KITMMAKCOBBIE
9KOCUCTEMBI COOTBETCTBYIOLIUX reorpaduiyeckux oonactei.

N3menenus B 3kocucTemMe BO Bpems cykueccuu. IIpoaykrus-
HOCTBb M OmoMacca. Kak yxe oTMedanoch, CyKLUeccHst ABIsIETCS 3aK0-
HOMEPHBIM, HAIPaBJICHHBIM MPOIIECCOM M U3MEHEHUSI, KOTOPhIE MPO-
UCXOMIAT Ha TOW WJIM MHOW ee CTaJuM, CBOMCTBEHHBI JHOOOMY CO00-
LIECTBY M HE 3aBHUCAT OT €r0 BUJOBOTO COCTaBa WM reorpapuueckoro
MECTOIOJIOKEHHUSI.

OCHOBHBIMH Ha3bIBAIOT YETHIPE THIA CYKIIECCUOHHBIX N3MEHEHUH:

1. B mporuecce cykiieccun BUJIbI PACTEHUH U )KMBOTHBIX HEIIpe-
PBIBHO CMEHSIFOTCSI.

2. CyKIleCCHOHHBIE U3MEHEHHUsI BCET/ia COMPOBOXKAAIOTCS TIOBbI-
LIEHWEM BUI0BOTO pa3HO0Opa3usi OpraHM3MOB.

3. buomMacca OpraHM4eCcKOro BELIECTBA YBEJIUYMUBACTCS 110 XOIY
CYKILIECCHH.

4. CHMKEHUE YUCTOW MPOAYKIIMH COOOIIECTBa M MOBBIMICHUE
MHTEHCUBHOCTH JIbIXaHUsI — Ba)KHEWIIME SIBIEHUS CYKLIECCUH.

CreyeT Takye OTMETUTb, YTO CMEHa (a3 CYKIIECCHH UJIET B COOT-
BETCTBHH C OIpeeIeHHbIMH NpaBuwiamMu. Kaxnas ¢aza roToBuT cpemy
JUTSl BOSHUKHOBEHHS TOCIENYIOUIeH. 31eCh NeUCTBYET 3aKOH NOCNe00-
samenvHOCmuU nPpoxodxcoeHust paz pazeumusi: Ppa3bl pa3BUTHSI IPUPOJI-
HOW CHCTEMbI MOTYT CJIEA0BATh JMIIb B 3BOJIOLMOHHO 3aKPEIJICHHOM
(MCTOPUYECKH, SKOJIOTUUECKH 00YCIIOBICHHOM ) TIOPSIIKE, OOBIYHO OT OT-
HOCHUTEBHO MPOCTOTO K CJI0KHOMY, KaK MPaBuio, 0e3 BbIMaZeHUs Po-
MEKYTOYHBIX JTAIOB, HO, BO3MOXKHO, C OUY€Hb OBICTPBIM UX TIPOXOXKIE-
HHUEM WJIM 3BOJTIOLIMOHHO 3aKperyIeHHbIM oTcyTcTBHEM. Korna sxocuc-
TeMa MPUOMKACTCS K COCTOSIHUIO KITMMAaKca, B HEH, Kak M BO BCEX PaB-
HOBECHBIX CUCTEMAaX, MPOUCXOIUT 3aMeUIEHHE BCEX MPOLIECCOB pa3BH-
THsL. DTO MOJOKEHUE HAXOAUT OTPAKECHUE B 3aKOHE CYKYECCUOHHO20
3ameosienus: IPOLIECCHI, UIYIINE B 3pEJIbIX PABHOBECHBIX SKOCUCTEMAX,
HaXOJISIIMXCSI B YCTOWYMBOM COCTOSIHUH, KaK PABHJIO, IPOSIBIISIOT TEH-
JEHLMIO K CHU)KEHHIO TeMIToB. [Tpr 3TOM BOCCTaHOBUTENBHBIN THIT CYK-
LIECCUM MEHSETCS] Ha BEKOBOM MX XO[I, T. €. CAaMOPa3BUTHE UJIET B IIPEIe-
Jax KIMMaKca WM Y3J0BOTO Pa3BUTHS. DMIMPUUYECKUI 3aKOH CyKIleC-
CHOHHOTO 3aMeIJICHUs SIBISieTCsl chnencTBueM npasuna I Ooyma u P.
Iunxepmona, unu nPaguIa MaKkCUMyMa SHepeUuL NOOOEPHCAHUSL 3DpeNOol
cucmempl: CyKUECCHUS MJIET B HaNpaBJIeHUU (YHIAMEHTAILHOTO CIIBH-
ra MoToKa YHEPTrUH B CTOPOHY YBEJIMUYECHHUS €€ KOJIMUECTBA, HAIIPaBJICH-
Horo Ha noajepxkanue cucremsl. [pasuno I. Onxyma u P. [Tunkeprona
B CBOIO 04epeib Oa3upyeTcs Ha MpaBuiie MAaKCUMyMa SHEpPruu B 610JI0-
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TMYECKHUX cUcTeMax, copmymupoBaHHoM A. JloTkoii. Bompoc sToT B
JanbHeiIeM Obu1 Xopolo pa3padoran P. Mapranedowm, FO. Onxymom n
M3BECTEH KaK JIOKA3aTeIbCTBO NPUHYUNA «HYI€8020 MAKCUMYMAY, VIN
MHHHUMAJIM3ALUH [IPUPOCTA B 3peoll IKOCUCmeMe: SKOCUCTEMA B CYK-
[IECCHOHHOM Pa3BUTHH CTPEMHUTCSI K 00pa30BaHHIO HaUOOJIbIIeH OHo-
Macchl PU HaUMEHbIIEeH OMOIOrHYeCKOi MPOTYKTHBHOCTH.
Jlunpeman (1942) sxkcriepuMeHTaNIBHO JOKa3all, 4YTO CYKIIECCHHU CO-
MPOBOX/IAIOTCSI MTOBBIIIEHUEM MTPOTYKTHBHOCTHU BILIOTH 10 KIMMAKCO-
BOTO COOO0IIECTBA, B KOTOPOM MPEBPALIEHUE SHEPTUN TPOUCXOANUT HAH-
6onee a3 dexTrBHO. JlaHHBIE UCCIIEIOBAHNH CYKIIECCHH TyOOBBIX U Ty-
0OBO-5ICEHEBBIX JIECOB MOKA3bIBAIOT, YTO HA TIO3HUX CTAIUSIX UX MPO-
JTYKTHBHOCTB JCHCTBUTEIHHO Bo3pacTaeT. OHAKO IPH Iepexojie K KITH-
MaKCHOMY COOOILECTBY OOBIYHO MPOMCXOAUT CHIKEHHE OOLIeH mpo-
TYKTUBHOCTH. TakuM 00pa3oM, MPOTyKTUBHOCTH B CTAPHIX JIeCax HIXKE,
YeM B MOJIOJIBIX, KOTOPBIE B CBOIO OY€PE/Ib MOTYT MMETh MEHBLIYIO TTPO-
JTYKTHBHOCTb, Y€M TPEIIIECTBOBABIINE UM OoJiee OoraThie BUIAMU SIPY-
CBl TPaBSHHUCTHIX pacTeHud. CXOqHOE MaJieHHue MPOIYKTHBHOCTH Ha-
OJrOIaeTCs M B HEKOTOPBIX BOIHBIX cUCTEMaXx. J[jst 3TOro ecTh HECKOIb-
KO npuuuH. O71Ha U3 HUX TO, YTO HAKOIUICHHUE MUTATENIbHBIX BEIIECTB B
pacTy1ieit buomacce jeca Ha KOPHIO MOJKET BECTH K YMEHBILECHUIO UX
KpyroBopota. CHHKeHHe 0011el MPOTyKTUBHOCTH MOIJIO OBITH ITPOCTO
pe3yJIbTaTOM YMEHBIIEHHS 5KU3HEHHOCTH 0CO0ei 1o Mepe yBeIn4eHHs

UX CpeIHero Bo3pacra B cooOre-
SHepFMﬂ BblpaXXeHHasa ﬂOCTVI)KeHMe

vepes 06LI.LyIO NPOAYKTUBHOCTb Knumakca CTBC.

l W3menenus B 00meit mpoIyk-
o "\\ /// TUBHOCTH, IbIXaHUU U OHOMacce B
g Jrrepn i -~ XO/I€ TUIMYHON CYKLECCHUHU IOKa-

: / ﬂbz(aj““ AN 3aHbl HA pucyHke 15.58.
2 /o MOHO BHIIETb, UTO B KIIMMAK-
//,///’ Browacea CHOM COOOINIECTBE ATH MapaMeTPhI
c CTaHOBSTCA OOJiee WM MEHEe T0-

Bpews CTOSTHHBIMU. BepxHuil nipeaen Ha-

KOILUICHMsI OMOMACChI JJOCTHIaeTCs

PucyHok 15.58 — U3meHeHus TOr/a, Koraa ooIme MOTEpH Ha JIbI-

obGLeil NPOAYKTUBHOCTY, AbiXa-  XaHHWE (R) CTAHOBSTCS MOYTH paB-

HUA 1 6Momacchl B xoAe TUNUY-  HBIMHU OOIICH MEPBUYHOMN MPOIYK-

Hoii cykueccum (Tribe et al, 1974)  TuBHOCTHU (P), T. €. oTHOWmIEHUE P/
R mpubnmxaercst K eIUHHULIE.

OcHOBHbBIE U3MEHEHHSI B DKOCHCTEME BO BpeMsl CYKIIECCHH TPH-

BeJieHBI B Tabsmie 15.9.
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Ta6bnuua 15.9 — OCHOBHbIE U3MEHEHUSAA B 3KOCUCTEME BO BPeMsi TUMMYHOWN
BTOpUYHOM cykueccum (no H. FpuHy n ap., 1993)

CTagusi pasBUTUSE 3KOCUCTEMBI
OcobeHHoCTH
He3penas (paHHAS) | 3penas (No3gHsAs)
OTHolueHne obLern npoayKumumn K Beicokoe (>1) Mpubnmkaetcs k 1
abixanuio (P/R)
YuncTtas NnpoayKTMBHOCTb Bbicokas Huakasn
coobulecTBa
Muuwesble Lenn JInHelHble, B Tpoduyeckas ceTb, B
OCHOBHOM OCHOBHOM [eTpUTHast
nacTouLHble
OOLee KOnNMYeCcTBO OpPraHNYecKoro Manoe BonbLuoe *
maTepwuana (unu uomacca)
BupoBoe pasHoobpasune HebonbLoe Bonbluoe
CTpykTypa coobuiectsa MpocTas CnoxHas (ApycHOCTb,
MHOIO MUKPOMECTO-
obuTaHuin)
Cneunanusauus no Huwam Lnpokas Y3kas
Pasmepsbl opraHnamos Mansie KpynHble
MpucnocobuTenbHble cTpaTernmn «r-cTpaTerns» «K-cTpaTerus»

suaos (n. 10.4)

[To Mepe MPOXOKICHHS CYKIIECCHH BCe OOJIbIIAst OIS 10 CTYITHBIX
MUTATEIbHBIX BEIECTB HAKalIMBaeTcs B OMomacce coodiecTBa 1
COOTBETCTBEHHO YMEHBIIIACTCS UX COJICPIKAaHUE B AOMOTHUECKOM KOM-
MOHEHTE YKOCUCTEMBI (B TIOYBE WIIH BOJIE).

Bospacraet Takke KoJIMuecTBO 00pa3yromerocs aeTpura. [ TaBHbI-
MU TIEPBUYHBIMH KOHCYMEHTAMU CTAHOBSITCSI HE TPABOSHBIC, a JIET-
putosiiHbie opraHu3Mbl. COOTBETCTBYIOIINE U3MEHEHUS MPOUCXOAT
U B TPOPHUUECKUX CeTIX. JleTpUT CTAHOBUTCS OCHOBHBIM UCTOYHUKOM
MUTATEIbHBIX BEIIECTB.

B xone cykieccuu yBeIMuMBaeTCsl 3AMKHYTOCTh OMOTEOXUMHUYEC-
KHUX KpyroBopoToB BeulecTB. [Ipumepno 3a 10 jetT ¢ MOMeHTa Hayasa
BOCCTAHOBJICHHS PACTUTEIBHOTO TOKPOBA PA30MKHYTOCTh KPYTOBOPO-
ToB ymeHbInaetrcst co 100 o 10%, a nanee ona eie 0OJIbIIE CHUKACT-
csl, TOCTUTasi MUHUMYMa B KIIMMaKCcOBOU da3ze. IIpasuno yeeruuenus

*B 6onblUUHCMBE pacmumersibHbIX U 8 HEKOMOPbIX XUBOMHbIX CyKUECCUSIX MaK-
cumym 8ud08020 pasHoobpasus docmueaemcsi 00 HacmyrneHusl KIuMakca.
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3AMKHYMOCMU OUO02e0XUMUYECKO20 KPY208Oopomda eeujecmes 8 xooe
cyKyeccuu, CO BCEH YBEPEHHOCTBIO MOJKHO YTBEP)KIaTh, HAPYIIAETCS
AHTPOIIOTEHHOH TpaHc(opMaIe pacTUTETLHOCTH W BOOOIIIE ecTe-
CTBEHHBIX PKOcHcTeM. HeCOMHEHHO, 3TO BEIET K JJTMHHOMY PsIly aHO-
MaJInii B Onocdepe 1 ee mopasiecHHsIX.

CHumxeHue pazHooOpas3usi BUJIOB B KJIMMaKce HE O3HA4YaeT MaJloi
€ro HKOJIOrMYecKoi 3HaUuMocTH. PazHooOpasue BuioB popMHpyeT CyK-
LECCHIO, €€ HaIlpaBJIeHUE, 00ECTIeYMBAET 3aM0JTHEHHOCTh PEabHOTO
NpPOCTPAHCTBA KU3HBIO. HemoctatouHoe KoNMn4ecTBO BUIOB, COCTAB-
JISTFOIIX KOMIUIEKC, HE MOTJIO ObI COPMHUPOBATH CYKIIECCHOHHBIN S,
Y TIOCTETIEHHO, C pa3pyLIeHUEM KIIMMAKCOBBIX SKOCHCTEM MPOHU30IILIO0
OBI TIOJTHOE OITyCTHIHMBAHKE TUIAHETHI. 3HAYEHUE pa3HooOpa3us (PyHK-
[IUOHAIBHO KaK B CTaTHKE, TaK U B AuHamMuKe. ClielyeT OTMETUTb, YTO
TaMm, IJie pa3HooOpas3ue BUIOB HEJIOCTATOUHO I (POPMHUPOBAHUS OWO-
cepsl, ciyskalel 0CHOBOW HOPMaJIbHOTO €CTECTBEHHOTO X0/ia CYKIIeC-
CHOHHOTO MPOILIECcca, a cama Cpeia Pe3Ko HapyIleHa, CyKIECCHs He 10C-
TUTaeT (pasbl KIIMMaKca, a 3aKaHYMBAETCsl Y3JI0BbIM COOOIIECTBOM — 1a-
PAKIUMAKCOM, JUTATENTHHO WM KPAaTKOBPEMEHHO MPOU3BOIAHBIM COO00-
necTBoM. UeM rmryOrke HapyIIEeHHOCTh CPEJIbl TOTO WITH HHOTO IPOCTPaH-
CTBa, TeM Ha 0oJiee paHHUX (pazaX OKaHUMBAETCS CYKIIECCHSL.

[Tpu motepe ofHOTO WITK TPYTITIBI BUOB B PE3YyNbTaTe MX YHUUTOXKE-
HUsI (aHTPOTIOreHHOE UCUE3HOBEHUE MECTOOOMTAHHH, PEXKE BHIMUPAHUE)
JOCTIKEHHUE KITMMaKca He SBIISIETCS TTOJTHBIM BOCCTAHOBJICHUEM MTPUPOJI-
HOM 00cTaHOBKH. DAaKTUUECKH 3TO HOBAsl SKOCHCTEMA, TIOTOMY UTO B HEl
BO3HHKJIM HOBBIE CBSI3H, yTEPSIHBI MHOTHE CTaphIE, CIIOKUIIACH HHAS «TTPH-
TEPTOCTHY» BUJIOB. B cTapoe cocTosiHue SKocucTeMa BEPHYThCS HE MOJKET,
TaK KakK yTepsIHHBIN BU/I BOCCTAHOBUTH HEBO3MOYKHO.

[Tpu n3mMeneHuu Mr060r0 a0MOTUYECKOTO MITH OMOTHYECKOTO (ak-
TOpa, HaMpUMep, MPHU YCTOWIMBOM MOXOJIOJAHUN, HHTPOIYKIIMHA HO-
BOTO BUJIa, BUJ, KOTOPBIN MJIOXO MPUCTIOCOOIEH K HOBBIM YCIIOBHSIM,
OKHJIAeT OJIMH U3 TpeX myTel (puc. 15.59).

1. Muepayus. Yactb nomynsiiuu MOXET MUTPUPOBATh, HAWTH Me-
CTOOOUTAHUS C MOAXOISAIIMMHU YCIOBUSIMH U MPOIODKUTH TaM CBOE
CYIIIECTBOBAHHE.

2. Aoanmayusa. B renodoHie MOTYT IPUCYTCTBOBATH AJUIENH, KO-
TOpBIE TIO3BOJISAT OTIEIBHBIM OCOOSIM BBDKHTH B HOBBIX YCIOBHUSIX U
OCTaBUTh MOTOMCTBO. Uepe3 HEeCKOIbKO MOKOJICHHM MO JIEHCTBUEM
€CTECTBEHHOT0 O0TOOPAa BO3HHMKAET MOMYJISIIHS, XOPOIIO MPHCIIOCO0-
JIEHHAs! K U3MEHUBIIMMCS YCIIOBUSIM CYIIECTBOBAHUSI.
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PucyHok 15.59 — 3BontoumoHHas cykueccus (no 6. He6eny, 1993)

3. Boimupanue. Eciu HE O1HAa 0COOb TIOMYJISALIMN HE MOXKET MHT-
pUpOBaTh, ONAcasiCh BO3IEHCTBHS HEOIArONPUSATHBIX (PAKTOPOB, a Te
YXOMST 3a MPeNeNibl YCTOMUYMBOCTH BCEX MHAMBHIOB, TO TOIYJISIIHS
BBIMpET, a ee reHooHa ucyesaer. Ecinu ofHM BUIBI BBIMHUPAIOT, a
BBDKHUBIIIKE OCOOH IPYTUX Pa3MHOXKAIOTCS, A TUPYIOTCS U U3MEHS-
IOTCSl TIOJI IEMCTBUEM €CTECTBEHHOI0 0TOOpa, MOKHO TOBOPUTH 00
9601I0YUOHHOL CYKYECCUU.

3akoH 360110YUOHHO-9KONO2UUECKOU HeOOPAMUMOCHU TIIACUT: KO-
cucTeMa, MOTEePsBIIasi YaCTh CBOMX AJIEMEHTOB WJIM CMEHUBLIAACS APY-
roil B pe3yibTare AucOanaHca SKOJIOTHYECKHX KOMIIOHEHTOB, HE MO-
KET BEPHYThCS K MEPBOHAYAILHOMY CBOEMY COCTOSIHUIO B XOJI€ CYK-
IIECCHH, €CIT B XOJI€ U3MEHEHUH MPOU30IILIN IBOJIIOIIMOHHBIE (MUK-
PO3BOJIIOLMOHHBIE) NTEPEMEHBI B IKOJIOTMYECKHX dJIEMEHTaxX (coxpa-
HUBIIMXCS WA BPEMEHHO YTEPSHHBIX). B TOM citydae, Koryia Kakue-To
BUJIbl YTEPSHBI B MPOMEXKYTOUYHBIX (pa3ax CyKIIECCHH, TO JaHHAs 1OTe-
psl MOKET OBITh (PYHKIIMOHAJILHO CKOMIIEHCHPOBAaHA, HO HE MOJIHOC-
Tht0. [Ipy cHMKeHUU pa3HOOOpa3usl 3a KPUTHUUECKUN YPOBEHb, XOJ
CYKIIECCUH MCKaXKaeTcs, U (PaKTHYECKH KIUMAKC, WICHTHYHBIN TPO-
IIJIOMY, TOCTUTHYT HE MOXET OBITb.

JInst oieHKM XapakTepa BOCCTaHOBJIEHHBIX SKOCHUCTEM 3aKOH JBO-
JFOLIMOHHO-3KOJIOTHYECKOM HEOOPATUMOCTH MMEET Ba)KHOE 3HAYECHHUE.
[Ipu norepe 31eMEHTOB 3TO, MO CYTH JIea, COBEPILIEHHO KOIOTHYECKU
HOBBIE PUPOIIHBIE 00PA30BaHMs C BHOBb 00pa30BaBIIIMMHUCS 3aKOHOMEP-
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HOCTSIMH U CBSI3IMH. Tak, MepeHoc B MPOILTIOM BBIOBIBIIIETO M3 COCTaBa
HKOCUCTEMBI BH/IA B XO/IE€ €10 PEaKKIMMaTU3alluK He SIBIISIETCS MEXaHH-
YECKHM €T0 BO3BpalIeHHeM. JT0 (paKTHIECKH BHEIPEHHE HOBOTO BU/IA B
OOHOBJIEHHY0 SKOCHUCTEMY. 3aKOH 3BOTIOLIMOHHO-3KOJIOTMUECKOM HeoOpa-
THUMOCTH TIOJTYEPKHBAET HAIIPABICHHOCTb SBOJIFOIIMU HE TOJBKO Ha YPOB-
He OMOCHCTEM, HO M Ha BCEX JAPYTUX UEPAPXHUECKUX YPOBHSAX OUOTHI.

15.10. bBuocdepa kak rinodajbHadA IKOCHCTEMA

Buocdepa siBisercs rmobdanbpHOM sKocucTeMoit. Kak yxe Ob110 0T-
MEUeHO paHee, Onocdepa pacuieHeHa Ha eeobuocgepy, cuopodouoc-
Gepy n aspoduocghepy (puc. 2.6). 'eodbnochepa umeer noapasserne-
HHSI B COOTBETCTBHH C OCHOBHBIMHU CPeI000pa3yOIMMU (paKTOpaMH:
Teppadbuochepa u urodrochepa — B pejiesiax reoornochepsl, Mapu-
HoOnocdepa (okeaHoOnocdepa) u akBabuocdepa — B cocTaBe rMIpo-
ounocdepsl. [lanHbie 00pazoBaHus Ha3bIBAIOT MoAchepamu. Bexymum
cpenoobpazyromuM GakTopoM B UX 00pa3oBaHUM sIBIIsIETCS PU3nIec-
Kas (paza cpenpl JKU3HU: BO3AYIIHO-BOIHAS B adpoOuocepe, BoaHas
— MPECHOBOJHASL U COJICHOBOJHAs B ruppoduocdepe, TBepa0-BO3-
nyuiHas B Teppadbuocdepe 1 TBEpJ0BOAHAS B TUTOOHOChEpE.

B cBoto ouepenp, Bce OHM pacnagaroTcs Ha CIOH: adpodorocdepa
— Ha Tponobuocdepy u ansrodbnochepy; ruapoduocdepa — Ha do-
Tocdepy, nuchorochepy u aporochepy.

CrpykTypooOpazyroiiye (pakTopbl 31€Ch, TOMUMO (PU3UIECKOH cpe-
JIbI, DHEPreTHKA (CBET M TEIUIO), 0COObIE YCI0BHS (DOPMUPOBAHHS U IBO-
JFOLIMH YKU3HHU — HBOJIIOIIMOHHBIE HAIIPABJICHUS IPOHUKHOBEHHUS OHO-
TBI Ha CYIITY, B €€ TIIyOMHBI, B IPOCTPAHCTBA HAJI 3eMJIeH, Oe3/THBI OKea-
Ha, HECOMHEHHO, pa3nuuHbl. Bmecte ¢ anobnocdepoii, mapadrocde-
PO ¥ APYTUMU TIOA- U HAIOMOC(EPHBIMU CIIOSIMU OHU COCTABIISIFOT TaK
Ha3bIBaeMBbIH «CIIOCHBIN IMPOT XKU3HM» U Teocepsl (IKochepsl) ee Cy-
IIECTBOBAHUS B Mpezeax rpanui Mmerabuocdeps (puc. 15.60).

[lepeuncnennbie 00pa3oBaHusi B CHCTEMHOM OTHOIIEHHWH — 3TO
KpYIHbIE PYHKIIMOHAIBLHBIE YaCTH (PAaKTUUECKH 00I1Ie3eMHOM HITH CYO-
TUIaHeTapHOU pazMepHocTr. O0Imas uepapxus nojacucTeM ouochepsl
npejcTaBieHa Ha pucyHke 15.61.

VYueHsle CUMTAroT, 9TO B OMOChepe uMeeTcs o MeHbIIeH Mepe 8-9
YPOBHEH OTHOCHTETEHO CAMOCTOSITETLHBIX KPYTOBOPOTOB BEIIIECTB B IIpe-
JieT1aX B3aMMOCBSI3M 7 OCHOBHBIX BEIIECTBEHHO-IHEPIETHYECKUX IKOJIO-
TMYECKUX KOMIIOHEHTOB U 8-10 — uHpopmarmonHoro (puc. 15.62).

I'moGanbHbIe, pernoHaNbHbIE M MECTHBIE KPYTOBOPOTHI BEILIECTB
HE3aMKHYTHI ¥ B paMKaX HepapXuH SKOCUCTEM YaCTUYHO «IIepeceKa-
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9000 m

SBepecT 8848 m Sonuiickan soHa
BepxHAA rpaHnLa NpoHNKHOB . #uBoTHLIX 7000 M
___\Bepx. Ip. pacnpecTpanekis SeHobpavH. pact. 6000 m

BepxHaa rpannya Gnoccpepbl

N\, Bepx. rp. oburaHna yenoseka 5000 m
Anbnuwiickay, Bepx. rp. o6pabaTeisaemblx semens 4500 M
Arwocpepa /" somna_ \Bepxuﬂa rpaHuLa Necos 4000 M

" Néca
IS &% \Bepx. rpaHuya necos B Anbnax 2200 M

I 4, Y

MycTeiHn CTenu &2 e el Mactéuwa
pl— ObpabaTpeaemble

i B TR serinn _ Jmgporhveckan sona_ 0
QO3epa 1 BHYTPEHHNE -100 m
MopA Wenedp KoHTUHeHTanbHbIi -300 m

CKNOH
Nutoccpepa

AvccpoTuueckan 3oHa

QOBpabarbiBaemble
3eMnu

Crenmun —
nactéuwa
leca

TycThIHW 1 TyHApa

FMuapocdpepa

Marepukosoe
ogHO}ME
(baTnan)

Abunccanbhan
paBHMHA
{abuccanb)

KoHTWHeHTBI 28,3%

HuskHAn rpaHuLa
Buoccpept - 11000 m

PucyHok 15.60 — lNMpoTskeHHOCTb 6uoccepbl No BepTUKanuM U cooT-
HOLLUEHNEe NOBEpPXHOCTEN, 3aHATbIX OCHOBHbLIMU CTPYKTYPHbIMU €ANHU-
uamu (no ®. Pamapy, 1981)

I Buocdepa (3ybuoctepa) I
I
| |

Mepo6uocdepni | Asp pep I I Tuap tep I

: OkeaHobuocdepa A " & &
Moacdepbi : (Mapmcsmc$§ga) | I dep | | Tepp cbep “ Nur ey |
H i
H Peaxsa(rnapo) H
Monynoncipeps P [ ueaseanapo | [ Pegisaiuaeo | :
Antrobuocdepa Poro(6uo)cepa Megoccepa
Cnou Huccporo(buo)cepa Mnoreppabuoccpepa
Tpono6uocepa I Adpoto(6uo)cchepa Tennypobuocdepa
Llapcteo (Guoreorpadmyeckoe)
Buo(o)pbuc (6noreorpacuyeckan obnacrb)
SKOCUCTEMD! BurosoHa (npupoaHblii noac)
paznuuHoro Buom
nepapxu4eckoro B "
YPOBHA MOoNoKyC (MHANBUAYaNbHBIA NanawacdT)
Buokomnnekc (BuoreoyeHoTUYECKUA KOMNEKE)
BUOreoL|eHo3 (3nemMeHTapHan akocucTema)

PucyHok 15.61 — Uepapxusa akocucrtem ouocdepsbl
(no H. ®. Penmepcy, 1994)
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I0TCs». BelecTBeHHO-9HEpreTHYeCKoe, a OTYACTH U MH()OPMAIIUOH-
HOE «CIEIMJIEHHE» 00eCIeUMBAET ETOCTHOCTD IKOMOTHUCCKUX Hal-
CUCTEM BIUIOTH 710 OHMochepsl B IEJIOM.

}

LK
AN
&)
% Knumartonsl
%
3%
%

I\ 4

Mexanuueckan

Al

YpobpeHua

EworeoueHos
n apyrue
JKOCUCTEMbI

PucyHok 15.62 — 3konornyeckme KOMMOHEHTbI
(no H. ®. Peiimepcy, 1994)

Oo6mue 3akoHOMepHOCTH opranu3anun 6mochepnl. brochepy
(opMHUpYIOT B 0OJIbLICH CTENEHN HE BHEIIHUE (aKTOPbl, @ BHYTPEH-
HHUE 3aKOHOMEPHOCTH. BaskHeimmm cBoiicTBoM Orocdepsl SBiseTcs
B3aMMO/JICHCTBHE KHUBOIO U HEXKUBOTO, HALIEIIEr0 OTPAXKEHUE B 3a-
KOHe OnoreHHol murpanuu aromoB B. 1. BepHuajckoro, u paccmot-
peHo Hamu B 1. 15.6.

3aKkoH OMOT€HHOM MUTpAIMK aTOMOB Ja€T BO3MOKHOCTD YeJIOBE-
YECTBY CO3HATEIBHO YIPABISATH OMOT€OXUMHYECKIMH TPOLIECCAaMU KaK
B 1I€JIOM Ha 3eMJIe, TaK U B €€ pEeruoHax.

KonndecTBo jkHMBOTO BelllecTBa B Onocdepe, Kak M3BECTHO, HE MOJI-
BEP)KEHO 3aMETHBIM M3MEHEHHUSIM. JTa 3aKOHOMEPHOCTh Obl1a cop-
MYJIHPOBaHA B BUJIE 3dKOHA KOHCMAHMHOCU KOTUYECMBA HCUBO2O Ge-
wecmea B. H. Beprnadckozo: KOIWYECTBO )KUBOTO BelecTBa ouocde-
PBI VI TAHHOTO TE0JIOTMYECKOTro Neproa ecTh KoHcTaHTa. [IpakTu-
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YECKH JIAHHBIN 3aKOH SBJISCTCS KOJIMYECTBEHHBIM CIICJICTBUEM 3aKOHA
BHYTPEHHETO JMHAMUYECKOTO PAaBHOBECHS JJIsl IM0OATbHONW IKOCHC-
TeMbl — Ouocdepbl. [I0CKOJIBKY KUBOE BEIIECTBO B COOTBETCTBUH C
3aKOHOM OMOTEHHOW MUTPAIIUH aTOMOB €CTh YHEPTreTHUECKHUH MOCpe-
HUK Mex 1y CoHIIeM U 3eMJieH, TO ero KOJIMYeCTBO HITH JIOJKHO OBITh
MOCTOSTHHBIM, WJIM JIOJDKHBI MEHSITHCSI €r0 SHEPreTHUYEeCKUE XapaKTe-
PUCTHKH. 3aKOH (PH3UKO-XMMHUYECKOTO eIMHCTBA YKUBOTO BEIIeCTBA (BCE
Jrcusoe seugecmeo 3eMim HU3NKO-XUMHUYECKH €IMHO ) HCKITIOYaeT 3Ha-
YUTEIbHBIE TIEPEMEHBI B MOCIEAHEM cBoMcTBE. OTCIOAA ISl )KUBOTO
BEIIECTBA MJIAHEThl HEM30E)KHA KOJMYECTBCHHAs cTaOMIbHOCTh. OHa
XapakTepHa B MOJIHOM Mepe U JIsl Yncia BUIOB.

JKuBoe BemecTBo Kak akKyMyJISITOP COTHEYHOH SHEPTHU JTOJKHO
OJTHOBPEMEHHO pearupoBarh Kak Ha BHENTHUE (KOCMUYECKHUE) BO3/ICH-
CTBUS, TaK U HAa BHYTPEHHHE M3MEHEHUs. CHIDKEHUE WM YBEJIUYe-
HHE KOJIMYeCTBA JKMBOTO BEIIECTBA B OJJHOM MecTe Ouocdepbl J0IK-
HO TIPUBOJIUTH K MPOIECCY C TOYHOCTHIO HA0OOPOT B JPYroM MecTe,
MOTOMY YTO OCBOOOUBIIIMECS] OMOTEHBI MOTYT ObITh AaCCUMHIINPOBA-
HBI OCTAJIBHOM YacCThIO )KMBOT'O BEIIECTBA WM OyeT HAOIIOIaThCsl X
HEJI0CTaTOK. 3/1eCh CJIeyeT YUUThIBATh CKOPOCTH Mpoliecca, B Clyyae
AHTPOIOTEHHOTO M3MEHEHMSI HAMHOTO 00Jiee HU3KYIO, YeM TPSIMOe
HapylIeHHe MPUPOJIbI YETOBEKOM.

[ToMMMO KOHCTAaHTHOCTH M MOCTOSIHCTBA KOJMYECTBA JKUBOTO Be-
IIECTBA, HAIIIEIIIETO OTPAKEHHE B 3AKOHE PUIUKO-XUMUYECKO2O OUH-
CMBa JCUB020 Geuyecmed, B KUBOW TPUPOIe HAOIIOMAETCS MTOCTOSTH-
HOE€ COXpaHeHHe WH(POPMALMOHHONW U COMAaTUIECKOH CTPYKTYpHI, HE-
CMOTpPS Ha TO, YTO OHA U HECKOJIbKO MEHSIETCSI C XOZ0M DBOIIOLINH.
JlanHoe cBoiicTBO ObLIO oT™MedeHo FHO. Tonacmutom (1981) u momy-
YUJIO Ha3BaHUE 3AKOHA COXPAHEHUSI CIMPYKMYpul Ouochepvlt — WH-
(hOpMALIMOHHON ¥ COMAaTHUYECKOU, UITH NEPB020 3AKOHA IKOOUHAMUKU.

Js coxpaHeHHsI CTPYKTYpbl Onocdepbl JKUBOE CTPEMHUTCS K JI0C-
THUKEHUIO COCTOSIHUS 3PEIOCTH WM SKOJIOTMYECKOTO PaBHOBECHS. 3a-
KOH CMpeMIeHUst K KIUMAKCY — 8mopoti 3akoH sxoounamuxu FO. Tono-
cMuma, OTHOCUTCS K Onocdepe 1 IPyruM ypOBHSIM SKOJIOTHUECKUX CH-
CTeM, XOTs 1 UMeeTcs crierduka — orocdepa Oosee 3aKpbITas CHCTE-
Ma, 4eM ee rojipasienenus. EquHcTBO KuBOro BemecTsa Ouocdepsl 1
TOMOJIOTUYHOCTh CTPOCHHUS €€ TIOJCHCTEM MIPUBOJIAT K TOMY, YTO CIIOMK-
HO TEperIeTeHbI SBOIIOIMOHHO BO3HUKIIME HA HEH JKMBBIC 2JIEMEHTHI
Pa3IMIHOrO re0JOrMYSCKOr0 BO3pacTa U MepBOHAYAILHOTO reorpadu-
YEeCKOro MpoucxokaeHus. lleperierenne pa3inyHbIX MO MPOCTPAH-
CTBEHHO-BPEMEHHOMY T'€HE3UCY 3JIEMEHTOB BO BCEX DKOJIOTHYECKUX
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YPOBHSX Onochepsl oTpaxkaeT npasuio WA NPUHYUN 2emepoceHesd
JHCUB020 BeuyecmBa. JJaHHOE CII0KEHUE He SBIISIETCS XaOTUUHBIM, a MO/
YHUHEHO TIPUHITAIIAM YKOJIOTMYECKON JOTIOTHUTEILHOCTH (KOMITIIEMEH-
TapHOCTH), SKOJIOTHYECKOTO COOTBETCTBHS (KOHIPYIHTHOCTH) U IPYTUM
3akoHOMepHOCTSM. B pamkax skogunamuku FO. Tongcmura 310 mpe-
Muil ee 3aKoH — NPUHYUN IKOTIO2UHECKO20 NOPAOKA, UNU IKONOSUHECKO-
20 Mymyanuzma, yKa3bIBaloIni Ha 1100aibHOE CBOMCTBO, 00YCIOBIIEH-
HOE BIMSHHEM IIEJIOr0 Ha €ro 4acTH, 00paTHOro Bo3aencTsus nudde-
PEHIMPOBAHHBIX YacTEi HA pa3BUTHE LIEJIOTO U T. I., KOTOPOE B CyMMe
BEJIET K COXPAaHEHUIO CTaOMIILHOCTH OHOC(hephI B TIETIOM.

B3anmonomoriis B pamkax 3K0JI0rM4eCKOro Mopsijika, Uik CUCTEM-
HBIA MYTYaJIU3M, YTBEPIKIACTCS 3aKOHOM YNOPSAOOUEHHOCU 3aN0NHe-
HUSL NPOCMPAHCMBA U NPOCMPAHCIMEEHHO-8PEMEHHOU ONPeOeleHHOC-
mu: 3aTI0JTHEHUE TIPOCTPAHCTBA BHYTPY IPUPOTHOM CHCTEMBI M3-3a B3a-
UMOJIEUCTBUS MEXK]Ty €€ MOJICHCTEMaMH YIOPAA0YEHO TaK, YTO T03BO-
JSIET Pealn30BaThCsl TOMEOCTATUIECKUM CBOMCTBAM CHCTEMBI C MUHH-
MaJIbHBIMU MIPOTUBOPEUMSAMH MEXy YacTsIMU BHYTpH ee. 3 nqanHoro
3aKOHa CJIe/TyeT HEBO3MOKHOCTD JITUTENTHHOTO CYIIIECTBOBAHUS «HEHYXK-
HBIX» NIPUPOJIE CIYHYAHHOCTEN, BKIIKOUAsl U Yy K/bIe €il CO31aHus Yelio-
BEKOM. B 4mcIio mpaBui MyTyalnucTHYeCKOTO CUCTEMHOTO IMOpsiIKa B
orocdepe BXOIUT U NpUHyun CUuCmemMHol OONOTHUMETbHOCUY, KOTO-
pBIi MJIACUT, YTO MOACUCTEMBI OAHON MPHUPOJHOW CHUCTEMBI B CBOEM
Pa3BUTHHU 00ECTICUUBAIOT MPEANOCHUIKY ISl YCICITHOTO Pa3BUTHS U
CaMOpETyJISILIUH IPYTUX MOACUCTEM, BXOJSILUX B TY K€ CUCTEMY.

K gerBepromy 3axkony sxonnHamuku FO. ['onacMuTta OTHOCST 3aKoH
CaMOKOHMPONA U CaMOPeYIAYUU HCUBO20: KUBbIE CUCTEMbBI U CHCTE-
MBI TIO]] YTIPABJISIFOIIM BO3JIEWCTBUEM KHMBOTO CITIOCOOHBI K CAMOKOHT-
POJTIO M CaMOPETYJIMPOBAHUIO B MPOLIECCE UX AJaNTalUH K U3MEHEHHU-
SIM B OKpYKaroiiiei cpene. B Onocdepe caMOKOHTPOIb M caMOperyIsiys
HPOUCXOZAT B XOJ€ KaCKaIHBIX U LIEMHBIX MPOLECCOB OOLIEr0 B3aUMO-
JIelcTBUS — B X071¢ OOpHOBI 32 CYIIeCTBOBAHNE €CTECTBEHHOTO 0TOOPA
(B caMOM LIMPOKOM CMBICJIE 3TOTO HOHSTHUS ), aAANTALUH CUCTEM U MOA-
CHUCTEM, ILIMPOKOM KO3BOJMOLUMHU U T. A. [Ipn 3TOM BCe 3TH mpolecchl
BEIYT K TOJIOKHUTEITBHBIM «C TOUKH 3PEHHSD» IPUPOIIBI Pe3yiibTaTaM —
COXPaHEHHUIO M PA3BUTHIO FKOCHCTEM OHOChEPHI U €€ KakK LIeJI0ro.

CBSI3YIOIIMM 3BEHOM MEKTY 0000IIEHUSIMU CTPYKTYPHOIO M SBOJTFO-
IIMOHHOT'O XapakTepa CIIYXKHUT MPaBUIIO a8mMOMAMUYEcKo2o no00epica-
HUSL 27100ANbHOTL CPeobl 00UMAnUsL: YKABOE BEIIECTBO B X0 CaMOPEryJis-
LMK ¥ B3aUMOJEHUCTBUS ¢ a0MOTUUECKUMHU (PaKTOpaMH aBTOJIMHAMUYEC-
KH TIOJIIEP>KUBACT CPeAy KU3HH NPUTOHYIO JUI €€ pa3BUTHs. J[aHHBIN
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IPOIIECC OTPAaHNYECH U3MEHEHUSIMU KOCMUYECKOTO U 00IIE3eMHOTO IKOC-
(epHoro maciraba ¥ MPOUCXOIUT BO BCEX IKOCHCTEMAX M OMOCHCTEMAX
TUTAHETHI, KaK KaCKaJl CaMOPETY/ISILINH, TOCTUTAIOIIEH TT00aTbHOTO pa3-
maxa. [IpaBuI0 aBTOMaTHyecKoro noAepKaHus NooaabHOM cpesibl 00H-
TaHUsl cIedyeT u3 ouoreoxummuieckux npuHimnos B. M. Bephanckoro,
NpaBUJI COXPAaHEHHsl BUJIOBOM cpezibl OOMTaHUsl, OTHOCUTEILHOM BHYT-
pEeHHEW HENPOTUBOPEYMBOCTU M CITY’KUT KOHCTAHTON HAlW4usi B OHO-
cdepe KOHCEePBATUBHBIX MEXaHU3MOB U OTHOBPEMEHHO MOATBEP)KIACHHU-
€M TIpaBuJia CHCTEMHO-IMHAMHYECKON KOMIUIEMEHTApPHOCTH.

O KOCMHUYECKOM BO3ICHCTBUU Ha OMOCHEPY CBUIETEIBCTBYET 3-
KOH NpenomieHus KOCMUYeCcKux 8030elicmeuti. KOCMUYECKHE (DaKTOpBl,
OKa3bIBas BO3JEHCTBHE HAa OMocdepy M 0COOCHHO €€ ToApa3/IeIeH s,
MO/IBEPIralOTCsl USMEHEHHUIO CO CTOPOHBI 3KOC(EphI MIaHEThl U IOTOMY
110 CHJIE ¥l BPEMEHH TPOSIBICHHSI MOTYT OBITH OCTIa0JIEHBI U CIIBUHYTHI
WK JJa’Ke TIOJIHOCTBIO yTepATh cBoi 3¢ dext. O0o0IIeH e 31ech UMEET
3HAYEHHE B CBSA3U C TE€M, YTO 3a4acTYIO HJIET MOTOK CHHXPOHHOTO BO3-
JIEUCTBHS COJTHEUHOM aKTUBHOCTH U APYTUX KOCMUYECKUX (PaKTOpOB Ha
AKOCHCTEMBI 3eMJIM U HACEJISIOIIHNE €€ OpraHm3Mbl (puc. 15.63).

Crnenyer OTMETHTB, YTO MHOTHE MPOLIECCHl Ha 3emiie U B ee OHo-
cepe XOTS U MOJABEP)KEHBI BIUSHUIO KOCMOCA M MPEATNONararoTcs
[UKJIbI COJTHEUHOW akTUBHOCTH ¢ uHTepBajoM B 1850, 600,400, 178,
169,88,83,33,22,16, 11,5(11,1), 6,5 u 4,3 rona, cama 6uocepa u ee
NOJIpa3iesieH s He 0053aTeNIbHO BO BCEX CIIydasiX JIOJKHBI Pearnpo-

Knumato-ruaponoruyeckui
pexum 3emnu

C Peakuuu opraHusma YposxaiiHocTb ’
MpoayKTUBHOCTL
JKMBOTHOTO MUpa

PucyHok 15.63 — lMyTu kocmuyeckoro BNusHMUA Ha 6uoccpepy
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BaTh C TOM K€ MUKIMYHOCTHIO. KocMudeckre BO3IEHCTBHS CHCTEMBI
O6uocdepsl MOTyT OJIOKMPOBATH HALIEJO WM YACTUYHO.

15.11. [leATeNbHOCTb YeJOBEKAa U 3BOJONHS Ouochepsbl

D.1. Komuunckuii (1988) B spomtonnu 6nocdepsl BhIIACIICT
CJIEAYIONIME TeHICHIIMU: TIOCTETIEHHOE YBEINYeHue 00111ei ee Onomac-
CBI M TIPOJIYKTUBHOCTH; ITPOTPECCHBHOE HAKOTUICHUE aKKYMYJIUPOBaH-
HOW COJIHEYHOH SHEPruy B MOBEPXHOCTHHIX 000J0YKaX 3eMIIH; yBe-
AU4YeHue WHPOPMALMOHHON eMKOCTH Onocdepsl, MPOSBISIOLICHCS B
HapacTaOIEM POCTE OPraHMYECKUX (POpM, yBETUUEHUH YHCIIAa TEOXH-
MUYECKHX 0aphepoB M BO3pacTaHHH JH(PHEPEHIUMPOBAHHOCTH (HU3H-
KO-reorpagpuyeckoi cTpyKTypbl 0MOChepbl; yCUIeHHEe HEKOTOPBIX OMo-
reOXUMHYECKHUX (PYHKIMH )KUBOTO BEIIECTBA U TIOSIBIIEHUE HOBBIX (DyH-
KLUH; yCUJIEHUE NMpeoOpasyrollero BO3AEUCTBHS )KU3HU Ha aTMocde-
py, ruapocdepy, uTocdepy U yBeIUUEHHE PO KHUBOTO BEILIECTBA,
HPOAYKTOB €ro KHU3HEAECATEIbHOCTH B I€OJOIrMUECKUX, TEOXUMUYEC-
KUX ¥ (pr3nKo-reorpaduyeckux npoueccax; pacmupenue chepol aei-
CTBHSI OMOJIOTHYECKOTO (OMOTHYECKOr0) KPyroBOpOTa M YCIOKHEHHE
€ro CTpyKTypbl. HECOMHEHHO, K 3TOMY NEPEYHIO HEOOXOAUMO OTHEC-
TH TpaHchopMHUpyIoLIee Bo3ieiicTBIE Ha Onocdepy uesoBedeckoi jie-
ATEIILHOCTH, HE UCKJIIOUasi HUCXOAILYIO BETBb 3BOJIOLUHN OHOChepbl
— BCE IBOJIIOLMOHHUPYIOIINE CUCTEMBI HE SIBIAIOTCSI O€CCMEPTHBIMH,
a UMEIOT «Ha4yaJio» U «KOHEID) CBOETO CyIeCTBOBaHUs. Tak, B 3BOJIIO-
IIUH KMBOTO BEIIECTBA UMEETCSI HEMPEPHIBHBIN MOTOK T€HETHYECKON
MH(pOpMaLMH, a B FEeHOME YeJIOBEKa €CTh I'€HbI OT BCETO Psijia €ro npej-
KOB, TO B cOCTaBe OMochepbl UMEIOTCS BHIIBI Pa3IMYHOTO reorpadu-
YECKOI'0 BO3pacTa — «IKOI€HOIIEMEHTBI, UM «OMOAIEMEHTB» 3KO-
cucreM. [IponcxoauT 3BoIOLIMOHHAS 3aMeHa JaHHBIX SKOTEHOAIEMEH-
TOB (OMO2JIEMEHTOB), MHOTJIa B PETMOHAJBHBIX paMKax IOJHAsl 3aMe-
Ha, C UCUE3HOBEHHUEM IPE/IIIeCTBEHHUKOB.

He Mormo He M3MEHHUTH €CTECTBEHHBIX MPOIIECCOB MACCOBOE MC-
TpeOJieHNe YeIOBEeKOM PAcTEHUHM M KUBOTHBIX, K MPUMEPY, IUIHOLIE-
HOBOE MCUYE3HOBEHHE KPYIHBIX XHUBOTHBIX, 10 BCEH BEPOSTHOCTH,
NPOMCXOUIIO HE TOJIBKO M3-3a MPSMOTr0O Mpeciae0oBaHus, HO U B pe-
3yJbTaTe HapyIICHUS LETNel MUTaHus, B IEJIOM THIIEBBIX CETEH, YTO
BeJIO K npeoOpa3oBaHHio 3kocucTeM. COBPEMEHHOE YHUUTOKEHHUE
BHUJIOB, KOTOPOE MJET HAMHOTO ObICTpEe, YeM BO BPEMEHA IUINOLICHO-
BOr0 MepenpombIcia, JOJKHO BECTH M BEAET K mpoleccaM, o0pat-
HbIM K Ha3BaHHBIM D). 1. KomanHckum — cHmkaeTcst buomacca, mpo-
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JYKTUBHOCTb M MH()OPMAIIMOHHOCTh OMOCHEphl, MEHSETCS XapaKTep
AKKYMYJISIIIUH COJTHEUHOW SHEPTUH B TOBEPXHOCTHBIX 000JI0UKaX TIa-
HeThI U T. 1. OTCIO/1a 3aKOHOMEPHOCTH 3BOJTIONIMN Onochepsl HeoOXo-
JUMO paccMaTpUBaTh Kak B MPOTPECCUBHOM, TaK M B PErPECCUBHOM
TUTaHe.

Kak Ham y’ke M3BECTHO, IBOJIOLMS )KMBOTO Hayanach ¢ BO3ZHHK-
HOBEHUS (GOPM IMPEHKU3HH, a B JaTbHEHIIIEM U PaopraHu3MoB (paz-
nen 2.3.). C 3Toro reosiornyeckoro BpeMeHH Havyau JIeHCTBOBATh MPUH-
yun Peou: ®HUBOE TMPOUCXOAUT TOJIBKO OT JKUBOTO, MEXKIY JKUBBIM U
HEXHUBBIM BEIIECTBOM CYIIECTBYET HEIIPOXOAUMAs TPaHUIIA, HECMOT-
ps Ha TO, YTO UMEETCs IOCTOSIHHOE B3auMojiecTBue. B nanbHeiem
naHHOe 00oO0mIeHue ObuTo0 3aHOBO chopmymupoBaHo B. U. Bepnamc-
kuM B 1924 ropy. IMEHHO 3TOT NPUHIUIT CIYKUT MOAOCHOBOU CJO-
JKEHHS DKOCUCTEM B PaMKax TaKMX 3aKOHOMEPHOCTEH, Kak pa3rpaHu-
YeHHE MEX]Y KUBBIM M HEXHBBIM. B3auMoCBsI3b Mexk 1y HUMH (HOp-
MHUPYET TOMOJHUTEIFHOCTh U COOTBETCTBUE BHYTPH OMOTHYECKOTO
C000I1IeCTBa U CBSA3b OMOTOI — OUOIICHO3.

B peanbHOM 3BOTFOIUY TPUHLAIT Peu MposIBASETCS BECbMa MHO-
roo0pa3HoO — CMOCOOBI BUI000pa30BaHus, CIOKEHHS OHO-, SKOOHO-
Y KOCHCTEM MHOTOYHCIICHHBI, XOTS U MIOJTYUHSIOTCS OOLIUM 3aKOHaM
OMOJIOTHUECKON MUKPO- U MAKPOIBOJTIOIMH, a TaKKe dKorene3. Ha pas-
HBIX 3Tanax pa3BuTHs 6rocdepsl mpoueccs B HeW He ObLIM OJJMHAKO-
BBIMH, HECMOTPSI Ha TO, YTO IIIJTH [0 aHAJIOTUYHBIM cxeMaM. Hamnane
SIPKO BBIPAYKEHHOTO KPYTOBOPOTA BEIIECTB, COTIIACHO 3AKOHY 2100ab-
HO20 3aMBIKAHUSL OUO2EOXUMUYECKO20 KPY2080pomd, SIBISETCS 00513a-
TeJIBHBIM CBOMCTBOM OMOChEpHI JII000TO 3Tamna ee pa3putus. Beposr-
HO, 9TO HETPEJIOKHBINA 3aKOH e¢ cyliecTBoBanus. CrenyeT 0co00 00-
paTUTh BHUMAHUE Ha ygenuyeHue 00au OU0I02uecko2o, a He TEOXH-
MHUYECKOTO, KOMNOHEHMA 8 3AMbIKAHUU DUOLeOXUMUYECKO20 KPY2080-
poma eeugecmes. HplHe CylecTBYIONINNA TUTT OMOTEOXUMHUYECKOTO 00-
MEHA, COCTOSIIIVIA U3 aBTOTPOQOB-TIPOIYJACHTOB, TeTepOTPO(POB-KOH-
CYMEHTOB M reTepoTpOPOB-PEIYIIEHTOB CO BCE OOJBIIUM POCTOM YTI-
PaBIISIOIIETO 3HAYEHUsI CPETHETO 3BEHA, MPAKTUYECKU CIIOXKHICS B
cepeIMHe MeJIOBOro mepuoja. Eciim Ha mepBBIX dTanax 3BOJIOIUN
npeobanan oomedrocepHbIit LUK — 00JBIION OMOChepHBIN KpyT
oOMeHa (cHayasia TOJIBKO B TIpeiesiax BOIHOW CPEJibl, a 3aTeM paszie-
JICHHBIW Ha JIBa MOAIMKIIA — CYIIU U OKeaHa), TO B JallbHEHIIIeM OH
CTan IpoOuThCs. BMECTO OTHOCUTETHHO TOMOT€HHON OMOTHI TTOSIBH-
JUCh U Bce myOke AuQPepeHInpoBaInuCch SKOCUCTEMbBI PA3IUIHOTO
YPOBHS H€papXuu U reorpadudeckoii qucinokanun. [Iprodpenu Bax-
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HOE 3HaYEeHHE MaJible, OMOT€OIIEHOTHYECKIE, 0OMEeHHBIE KpyTrH. Bo3-
HUK TaK Ha3bIBa€MbIii «OOMEH OOMEHOB» — CTpOIHas cucTtemMa Ouo-
TE€OXMMHUYECKHAX KPYTOBOPOTOB C BHICOYANIIINM 3HAYEHUEM OUOTHIEC-
KOI COCTaBIISTIOIIEH.

JlesiTeTbHOCTD YelioBeKa BeJIET K TOMOTCHHU3AIMH CUCTEM Oroche-
pul. Bee Oosbiiie «CTUpAIOTCS» JIeMEHTapHbIE SKOCUCTEMBI, ITPeBpa-
Ia5Ch B «KMOHOTOHHBIE» arpOCHCTEMBI, OTHO0Opa3HbIe M0 OMOTEOXH-
MHUUYECKUM XapaKTePUCTHKaM KyJIbTypHbIe TaHTmadTel. [Tpu 3ToM cHE-
JKAETCSl CTENEHb 3aMKHYTOCTH OMOT€OXMMHUYECKHX LUKIOB. Bepost-
HO, B 9TOM 3aKJTF0YAETCsl CEKPET HAKOTUIEHHsI B Onocdepe, 1 B IEPBYIO
ouepesib B aTMoc(epe, MajbIx ra30BbIX MpUMeEceH, BRIOpoca TeX Be-
IECTB, KOTOPHIE, €CTECTBEHHO, 00Pa3yIOTCs B MEHBIIIEM KOJTMIECTBE U
00OBIYHO paHee yTUIM3HUPOBAIUCH OMOTON MPAKTHUYECKHU MOJHOCTBIO.
YeMm Oostpllie OpraHU3Mbl BO3JEHCTBOBAIM Ha cpeny OHochephl, TeM
MHTEHCUBHEE 1JIa 3BOJIIOLUS. DTOT MpuHyun maxcumyma s¢hgpexma
8HeuHell pabomuvl, 3aKOH CaMOpa3eUmusi OUOCUCMeEM UTU 3aKOH UC-
MopU4ecKo2o passumusi Ouonocudeckux cucmem ObUT CHOPMYIUPO-
BaH B 1935 rony O. bayapom: pa3BuTre OMOJIOTUYECKUX CUCTEM SIBJISI-
€TCsl pe3yJIbTaTOM YBEJIMYCHHUS UX BHEITHEH PabOThl — BO3ICHCTBUS
ATHUX CHCTEM Ha OKPY’KAIOIIYIO CPEy.

dusnko-MaTeMaTHYeCKOE TOITBEPKIACHNUE BBINICHA3BAHHBIX
0000111eHUI 1aeT meopema nopoza 603pacmanusi SHMPONUU 6 OUO-
cepe, unu meopema K. C. Tpunuepa, BeiBeneHHas B 1964 romy, —
MPOIYKIMSI SHTPOITUH KHUBBIM BEIIECTBOM OHMochepsl Bo3pacTaeT 10
1opora, OMpeesieMOro YpaBHEHUEM:

1—e1/n )
dt dt ( )

e t — abCcoI0THOE BpeMs;
I — eJIMHUIIAa OMOJIOTHYECKOTO (CHCTEMHO XapaKTepHOT0) BPEMEHH;
S,, — creLu(uIecKas SHTPOIHs OHOIO BUJIA KHBOTO,
€ — OCHOBaHME HaTypaJbHOTO Jorapudma.

BaxxHo 371€Ch TO, 4YTO MUHUMYM SHTPOTIMU BO3HUKAET MIPU HEPaB-
HOMEPHOM pacIpe/ieIeHUH BEIecTB B cucTeMe. YenoBeueckas jes-
TEJIHOCTb HApYIIAeT 3Ty HEPABHOMEPHOCTb, I€JIAET )KUBOE BEIIECTBO
TOMOTEHHBIM WU J]a’ke, 0OpPa3HO TOBOPS, CAUPAET «KUBYIO KOXKY» C
JMKa 3eMIH, BUIOU3MEHSET SHTPONUHHBIE U HEISHTPOIHMHHBIE MPO-
LIECCBI.
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AHTPOTIOTEHHOE BO3/ICHCTBHE HA OKPYIKAIOIIYIO CPEeIy 0Ka3aaoch
JECTPYKTHUBHBIM. DBOJIOIHS BBIHYKJIEHA UATH SKCTEHCUBHO, MOJT BO3-
I[CﬁCTBI/ICM BHCIIHUX CbaKTOpOB, C TEMIIOM, TUKTYEMBIM HE XOI0OM €C-
TECTBEHHBIX SIBJICHUHN, a TpaHcopmaluend Iprupoabl YeI0BEKOM. 3a-
KOH HCTOPUYECKOTO pa3BUTHS OMOCUCTEM paboTaeT He B OJTHON Mepe
WM COBCEM HE padoTaeT B CHIIy TOTO, YTO POJIb OMOTHUYECKOTO BO3-

Yenosek

epasee 2T

epBbie
ble MJ'IEI[OHHTEICII.I.IMB

g%mxammuem

Cambie cTapbie na
W3BECTHbLIX naemMbiX
cywecTs

4.5 Mnpa. net

Camble
W3BECTHBIX
nopoAa

O6pazoranue 3emnu

PucyHok 15.64 — Cnupanb
BpeMeHu
3akpy4yeHHas e crnuparnb feHma
epaguyecku uzobpaxaem 4,5
mapd. nem ucmopuu 3emnu. Om-
cyem epeMeHU HayuHaemcsi (HUX-
HUll KOHey fieHmbl) ¢ ¢hopmuposa-
Hus Hawel nnaHemsl. Cmperska-
MU yKa3aHbl KIro4esble MOMeHMb!
8 380JTIOUUU XKU3HU, 06HapyXxuearo-
wue omHocUMesibHy0 Mos1000CMb
MeKonumarwux Kak yernocmHol
epynrbl, He 2080Ps yXKe O Yesiose-
Ke, 8peMsi cyujecmeosaHusi Komo-
pO20 — MUISIUOH Iem Unu OKOJlo
moeo — yKa3aHO Ha caMOM 8epxy
neHmsl. OOHO OerieHue HaHeceH-
HoU Ha fleHme wkKarnbl coomeem-
cmeyem npubnuaumesibHo 5 MiiH.

nem.

JNEHUCTBUS Ha CPelly OTHOCUTEIBHO
cauzunace. [Ipeobnanaer npeobpaszy-
oLLas1 IESITENIbHOCTD YeIoBeKa. 31ech
BCJIEJ 3a MPSIMBIM YHHYTOKECHUEM
BUJIOB CJIEJIyeT OXKHUAATh CaAMOJECT-
PYKIIMH XHBOTO. DTOT Iporecc (ak-
TUYECKH M HJIET B BHJIE MacCOBOIO
Pa3MHOXKEHHUS OTIENbHBIX OpPTaHu3-
MOB, Pa3pyIIAIOUINX CIOKUBIIHECS
9KOCUCTEMBI. HackobKo Takoe 1mosio-
JKeHue omnacHo st ouocdepni? Bee
3aBUCHUT OT TEMIIOB u3MeHeHu. Cre-
JIyeT y4ecTh, UTO 3BOIOIMS Ouocde-
pel He ObLIa paBHOMEpHOU (puc.
15.64), 1, HECMOTpS Ha YBEIUYECHUE
CTETEHH COBEPIIEHCTBAa OMOT€OXUMHU-
YECKOTO KpyroBOpOTa, 3TOT MpOIece
HE IIeJT TTIaJIKO.

CeromHs M3BECTHBI YBOJIIOIIMOH-
HBIE KaTacTpo(bl, MPOUCIIEIINE HA
Hamre ruianete. Kak yxxe Obuto pac-
CMOTpeHO paHee, 650 MITH. JIeT Ha3a
JBOJIIOLIMOHHO-IKOJIOTHYECKUH KPH-
3UC TIPUBEJ K «BHE3AITHOMY» HCYE3-
HOBEHHMIO MHOTHX BHJIOB OJIHOKJIE-
TOYHBIX Bojiopocien. Ha py6exe 450
MJIH. JIET Ha3aj BBIMEPJIO OOJbIINH-
CTBO MAHLUPHBIX OOMTaTeNe okea-
Ha, 230 MIH. JIET Ha3aJ UCUYE3IIN MHO-
THE BUJIbI THTAHTCKUX aM(pHUOUH, U, 1O
9BOJIIOLIMOHHBIM MEpPKaM, CpaBHH-
TEJIBHO OBICTPO — 65 MIIH. JIET Ha3a/
— BBIMEPJIM TUTAHTCKUE PENTHINU U
MHOTHE BUJIbI IPYTHUX TPYIIIT OPraHu3-
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MOB. B3misapl yueHbIX Ha BRIMHUpPAHHUE KUBBIX OPTaHU3MOB HEOTHO3-
HauHbl. Tak, BBIMUPAHUE TMTAHTCKUX PENTHIINN CBS3BIBAIOT C MOXO-
JIOJJaHUEM, TIPOILIEANINM Ha 3eMJIe B pe3yJbTare MaJeHusl OrpOMHOTO
MeTeopuTa-acTepoua (mpeamnoaaraercs, 4To OH 00pa3oBaj KpymHe-
I METEOPUTHBIN KpaTep Ha TEPPUTOPUN COBPEMEHHONH MeKCHKH).
[Toxonoganue npuBeso K CPbIBY MHKYOAIIUH U] PENTUIINH, a TaKKe
MOTJIO JIaTh MMPEUMYIIESCTRA JUIS BOJIFOIMN HOYHBIX TPYIIIT KHUBOTHBIX
Y TIPUBECTU K MCYE3HOBEHHIO 0CO00 TETIONIOOMBBIX THEBHBIX MIle-
KonuTaromux. KoHeyHo, MprUuuHbI BBIMUPAHUS, €10 MEXaHU3MbI MOT-
v ObITh 1 qpyrumiu. K enBa 3aMeTHBIM, Ha B3IJISI]] YEIOBEKa, SHEpre-
TUYECKUM MEpEeCTpoiikamM BeAyT Ja)xke He3HAYMTEIbHbIE U3MEHEHUs
abuotndeckoit cpenpl. OHO HECOMHEHHO — BHJ] HUKOT/IA HE UCYe3a-
eT OJIVH, BcerJa HabIroIaeTcsl M3MEHEHHE MUIIEBBIX U UHPOPMAIIN-
OHHBIX ceTel. [IporcxomuT robanpHas MepecTpolika Ha BCEX YPOB-
HsX dkocucTteM. OHM BUABI MCYE3AI0T, IPYTHe MX 3aMElIaloT. JTO
SIBJICHUE HAXOJUT OTPaKEHUE B mpasuie (npunyune) kamacmpopu-
yecko20 moauxa: rnobanbHas MPUPOIHAS UK MPUPOAHO-AHTPOIIO-
reHHas karactpoda (commbkenne 3eMiu ¢ IpyruM KPYyHMHBIM KOCMH-
YECKHUM TeJIOM, CTOJIKHOBEHHE C aCTEPOUJIOM, PE3KOE N3MEHEHHE KITH-
Mmara, o0esiHeHre OUOTHI U T. [I.) BCETrIa MPUBOIUT K CYIIECTBEHHBIM
9BOJIIOIIMOHHBIM MIEPECTPONKAM, KOTOPbIE OTHOCUTEIHHO ITPOrPECCHB-
HBI JIJIS1 IPUPO/IBI (AJANTUPYIOT €€ CUCTEMbI K HOBBIM YCIIOBHUSIM Cpe-
JIIb1), HO HE 00513aTeNILHO TIOJIC3HBI IS BUIa MITM MHOW CHCTEMaTH4eC-
KOM KaTeropvu, B TOM YHCIIE JIJIsl YEJIOBEKa U €r0 XO3SUCTBEHHOM Jies-
TEJIBHOCTHU. B CBS3M C TEM, UTO OTMEUAIOTCS yCKOPEHHUS M 3aMEJIEHUS
9BOJIIOLINH, JACUCTBYET W NPUHYUN NPEPLIBHOCNU U HENPePbl8HOCTIU
pazeumusi buocghepsl: MPOIECC MEIJIEHHOTO HBOJIOIMOHHOTO M3Me-
HEHUS OPraHW3MOB 3aKOHOMEPHO MpepbiBaeTcs hazamMu OypHOTO paz-
BUTHSI M BBIMUPAHUS MTPAKTUYECKH 0€3 MepeXOAHbIX (ITaJIC€OHTOIOTH-
4eckux) GopM. 37eCh HHTEPECeH HE CTOIBKO MEXaHU3M 3BOJIIOIINH, a
cam (aKT pa3IMYHOr0 YCKOPEHHS HBOITIOIMOHHBIX MPOIIECCOB U UX Ha-
npaBiieHHOCTH. B citydae, eciiu BeyInyto posib B 0TOOpe Urpaiv Bep-
XHHUE YPOBHHU MPUPOTHBIX CUCTEM M OHH K€ (PaKTUIECCKU HAIPABISLIN
ABOJIIOIHIO, TO aHTPOIIOTEHHBIE U3MEHEHUs OMOC(hephl, KOTOPhIE YT
¢ 60uIbLIIeH CKOPOCTHIO, MOTYT JJIsl HOBOTO YCKOPEHHS S BOTIOLIMOHHBIX
MEePECTPOEK AaTh TOITYOK B TFOO0I MOMEHT, BCIIEJICTBUE YETO MPOU30M-
JIET KaruTajabHas epecTpoiKa SKOJIOTUYECKUX yCIoBUi Ha 3emite. Ye-
JIOBEYECTBO, KaK OMOJIOTNIECKOE, TaK 1 COIIMATbHO-DKOHOMUYECKOE 00-
paszoBaHue, K TAaKUM NpeoOpa3oBaHUsIM eJ1Ba JI1 roToBO. HyXHBI XOTS
ObI 00IIIME TTOKA3aTeIN-PAMKH [Tl YCTAHOBJICHUSI, UTO SBIISIETCS OTac-
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HBIM, @ YTO €Il HE I'PO3UT OMACHOCTHIO B XOZE SBOJIIOLIMU CPEIbI U
#u3HU. [1o MHEHHUIO psiJia YUEeHBIX, TAKUMHU KPUTHUECKUMHU MOKa3aTe-
JsitMu MOTYT ObITh TOUKM [lacTepa u mpaBuia oJTHOTO W JIECSATH IPO-
neHToB. Kak u3zBectHo u3 pazzaena 2.3, ocHoBHO#M «Toukoi JI. [Tacte-
pa» SIBIISIETCS, KOTJ]a YPOBEHb COAEp)KaHUSI KHCIOpoaa B atMocdepe
3eMJIM B MPOLIECCE IBOJIIOLUH coCTaBUA 1% OT coBpeMeHHOro. A3po0-
Hasl )KU3Hb CTaja BO3MOXHOW C 3TOrO BPEMEHH, YTO COOTBETCTBYET
re0XpOHOIOrnYeCcKH apxero. CUUTaeTcsl, YTO HAKOIUIEHHE KHCI0poaa
[IJI0 B3pBIBOOOPA3HO, B TeueHue okojo 20 Teic. neT. Bropas «Touka
[TacTepa» — nocTrKeHHE TaKXKe B apxee CoAep X aHHs KHCI0poaa B
armocdepe 3emin okono 10% ot coBpemennoro. Co3nanuck npeamno-
CBUIKH (hopMHpOBaHHUs 030HOCHEpHI. [1osiBIIACH BO3MOKHOCTD JKH3-
HU Ha MEJIKOBO/IbSIX, a B IaJIbHEUIIIEM U Ha CYILE.

Toukwu Ilactepa, kak ¥ 3aKOH nUpaMuabl dHepruil P. JInanemana
(paznen 15.7), nanu ocHoBanue A7st GOPMYITHPOBKHU NPABUL 0OHOZO U
oecamu npoyermos, IOIMyYMBIIETO Ha3BaHKE 3aKkoHa JInHnemana. Tak
Ha3blBaeMOE «Marmdeckoe 4uciao» 1% BO3HUKAET U3 COOTHOILIEHUS
BO3MOYKHOCTEH MOTPeOICHHS SHEPTUU U «MOIIHOCTE», HEOOXOAUMBIX
JU1s cTabuan3anuu cpessl. J{omns BO3MOKHOTO 1715t Onochepsl moTpeo-
JeHus oOued NepBUYHON MPOAYKLUMU HE TPEBBIAET OJHOTO MPO-
LIEHTAa, 4TO clieyeT U u3 3akoHa P. Jlunnemana: okono 1% uucroii nep-
BUYHOH MPOIYKIIMU B SHEPTETUUECKOM BBIPAKEHUU MOTPEOIISIOT MO-
3BOHOYHBIE )KUBOTHBIE KaK KOHCYMEHTBI BHICIIMX MOPSKOB, 0k0s10 10%
— 0eCrnO3BOHOYHBIE KUBOTHbIE KAK KOHCYMEHTbI HU3LIMX MOPSIKOB,
OCTaBINYIOCS YacTh — OaKTepuu U rpuObI-canpodaru. YenoseuecTBo,
KakK ToJbKO Ha TpaHu XIX—XX cToneTuii cTano UCroyb30BaTh 60JIb-
1Iee KOJMYEeCTBO MpoayKiuu 6uocdepst (B 90-x rogax XX cronerus
He meHee 10%), Tak u nepecrtan ynoBieTBopsaTbes npunyun Jle 1lla-
menve-bpayna (mpumepHo ¢ BenuauHbl 0,5% oT o0mIeit SHepreTUKN
ouocdepsr). [puamun Jle [latense-bpayHa riacut, 4Tto nmpu BHEII-
HEM BO3JIEHCTBUH, BBIBOJSIIEM CUCTEMY M3 COCTOSIHUSI YCTOMUMBOTO
paBHOBECHS, PABHOBECHE CMEIAETCS B TOM HAPaBJIEHUH, NIPH KOTO-
poM 3 deKT BHENTHETOo Bo3ieicTBUS ocnabisiercst. Tak, pacTUTebHOCTh
HE JiaBaJia IpUpocTa OMOMACCHI B COOTBETCTBUM C YBEITUUEHHUEM KOH-
uenrpaiun CO, u T. 1. [IpupocT CBSA3aHHOTO PACTEHUSIMH YIIEPOja
Habronascs mmib B XIX cTonernm.

JlocTaTouHO MPU3HAHHBIM CUMTAETCS MOPOT MOTpeOIeHus 5—
10% oT cymMMBbI BElIECTBA, KOTOPBIH MIPUBOAMT C NIEPEXO/IOM YEPE3 HETO
K 3aMETHBIM U3MEHEHUSIM B cucTeMax npupoabl. OH B OoJbllel cTe-
NeHH TPUHST Ha AMIIUPHUYECKO-UHTYUTUBHOM YpOBHE, 0€3 pazmnuus
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(dhopM u xapakTepa ymnpaBieHHUs B JaHHBIX cucTeMax. [IpubiamkeHHO
HaMEYarolUecs NepeXobl A1l IPUPOIHBIX CUCTEM MOXKHO Pa3JIeInuTh
Ha C OPraHW3MEHHBIM M KOHCOPIIMOHHBIM THIIOM YTIPABIICHUS H TO-
MYJISLMOHHBIX cucTeM. /[ nmepBbIX MOPOr BBIXO/A U3 CTAL[MOHAPHO-
ro coctosiHus 10 1% OT moToKa SHEPTUU WM «HOPMBD) TOTPEOICHUS
Y MOPOT caMOpa3pylLIeHus: cocTanisieT okoao 10% oT 3Toi «HOPMBI».
Jis monynsuMOHHBIX CUCTEM TIpeBbilieHne B cpeaHeM 10% obbema
U3bSITHS IPUBOJUT K BBIXOYy 3TUX CUCTEM U3 CTALMOHAPHOIO COCTO-
STHUSL.

OOparum BHUMaHHE Ha (HOPMYIHMPOBKY «BBIXOJ M3 CTaIlMOHAp-
HOTO cOCTOSIHUSY. [l moGasibHON SHEPreTHYeCcKo CUCTEMbI TaKOi
BBIXOJl, BEPOATHO, poucxoaut B pamkax 0,1—0,2% ot Bo3my1eHUs
OOIIEIaHEeTHBIX MPOLIECCOB, T. €. 3HAYMTEIBHO PaHbIIe, YEM HAcTy-
naroT coom B neiictBun npunnuna Jle [llarense-bpayna u 3ameTHbie
NpUpPOHbIE aHOMAJIMU. B moaTBepikIeHre BbIIIECKa3aHHOIO MOXKHO
yKa3aTh Ha TO, YTO OMYCTHIHUBAHHME HAYAJIO CYIIECTBEHHO PacTH €Ile
B IPOILLIOM Beke. TpyaHO A0Ka3zaTb WM OMPOBEPTHYTH AHTPOIOIeH
HOCTh KIIMMATHYECKHUX MPOIIECCOB, MPOUCXOSIINX B TIOCIECTHHIE J1BA
CTOJIETHS.

DBOIOIMOHHBIE MEPEX0/bl B Ouocepe 3aHUMAaIOT OTHOCUTEIb-
HO HeOoubIoe Bpemsl. [Ipasuna ycunenus unmezpayuu 6uoiocudec-
kux cucmem H. H. [lImanveayzena tiacsr, 4To B MPOIECCE DBOIIOIUN
OMOJIOTMYECKUE CHCTEMBI CTAHOBSTCS Bce 00Jiee MHTETPUPOBAHHBI-
MU, cO Bce 0oJiee pa3BUTHIMH PETYIATOPHBIMU MEXaHU3MaMHU, obec-
MEeYnBAIONIMMHU Takyro uHTerpanuio. H. ®. Peiimepc B padore «Cuc-
TEMHbIE OCHOBBI MPUPOJIONONB30BAHUSD) YKa3bIBajl Ha TO, YTO pas3py-
nieHune 0ojiee 3-X ypOBHEH HepapXuu SKOCHUCTEM a0COIIOTHO HeoOpa-
TUMO M KaTacTpouyHo. [ noaaep:kaHust HaAeKHOCTH Ouochepsl
o0s3aTebHa MHO)KECTBEHHOCTh KOHKYPEHTHO B3aWMOIEHCTBYIOIINX
skocucTeM. TakuM myTem 1uia 3Bosronus O0uocdepsl. AHTPONOreH-
HBIE K€ BO3ICUCTBUS HAPYIIAIOT ATOT XO. [Ipasuno mHodcecmeeHHO-
cmu dKocucmeM BBITEKAET U U3 MPaBUIIA KOJIOIMUYECKOTo JyOaupoBa-
HUSI, BOOOIE TEOPUH HAAEKHOCTH. 3/1€Ch MHTETpalysl OKa3bIBaeTCs
«CKOIB3SIICH 110 HepapXHUECKOM JIECTHUIIE SKOCHCTEM.

15.12. PazButue 0uochepnl B Hoochepy — chepy pazyma

C nosiBIEHHEM YeJIOBEYECKOro OOIIECTBA, MOJ BIUSHUEM KOTO-
pPOro B COBPEMEHHBIX YCIOBHUSIX MPOUCXOAUT JATbHEHIIIast SBOTIOLUS
o6uocgepbl, MPUBOIUT K U3MEHEHHIO Ka4eCTBEHHOIO COCTaBa Camoi
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ouocdepsl, k ee nepexoay B Hoochepy. [log Hoochepolt moHUMarOT
cdepy B3aUMOACHCTBUS PUPOIBI U OOILECTBA, B KOTOPOM pa3yMHast
JeSITeTbHOCTD JIFOIEH CTAHOBUTCS TJIABHBIM, ONpPEAETSIomuM (hakTo-
pom passutusi. Ha3Banue «Hoocghepa» MPOUCXOMUT OT TPEUECKOTO
«HOOC» — pa3yM U, TakuM o0pa3oM, obo3HavaeT chepy pazyma. [ToHs-
THe Hoocdepsl BBeN B 1927 roay dpaHily3cKuil yUYeHbIM-MaTeMaTHK
2. Jlepya, moapazymeBasi 1o HUIM COBPEMEHHYIO T'€0JI0THYECKYIO CTa-
IMI0 pa3BUTHs Orocdepsl. O. Jlepya oTMeuas, 4TO MPHIIET K TAKOMY
MPEICTABICHUIO BMECTE CO CBOUM JIPYTOM — T'€0JIOTOM U MaJICOHTO-
norom I1. Teitepom ne lapaenom, KOTOPEI B qabHEieM pa3pabo-
Tasn coOcTBEHHOE TpezcTaBieHue o Hoochepe. B xknure «denomen
YeJI0BEKa» aBTOP OIMpPEIesiI Hooc]epy Kak «HOBBIH TIOKPOBY, «MBIC-
JSIIAN TIACT, KOTOPBIH, 3apOJMBIIMCH B KOHIE TPETHYHOTO MEPHO/Ia,
pa3BOpaYMBACTCS HAJl MUPOM PACTEHHI U )KHBOTHBIX — BHE OMocde-
PbI ¥ HaJ HEW».

HayuHoe n npakTudeckoe 3HaueHue nesareasHocty B. U. Bepnan-
CKOTO KaK OCHOBATeJIsl y4eHUst 0 OMocdepe COCTOUT B TOM, YTO OH BIEp-
BBIE BO BCEOPYKUHU 3HAHUN CBOETO BPEMEHH IITyOOKO 000CHOBA e0UH-
cmeo uenogexa u buocgepwvr. Cama xKuBasi MaTepysi Kak HOCHTEJb pa-
3yma, otmeuan B. 1. BepHajckuii, cocTaBisieT HEOOJBIITYIO YacTh OHO-
cdepsl 1o Macce. BO3HUKHOBEHHE YETI0BEUECKOro 00IIecTBa SBUIIOCH
pe3ybTaToM JUIMTENILHOTO Pa3BUTHS KUBOTO BEIIECTBA B Ipeeiax
ouocdepsl. [Tosnenne yemoBeka Ha 3emiie TPEAONPEACTHIO HEN3-
0€XHOCTh BOSHUKHOBEHHUSI HOBOTO COCTOSIHHSI OMOC(ephl — Mepexos
ee B Hoocdepy, 000I0UKy pa3yMa, OXBAaYCHHYIO IIeJICHANpPaBICHHON
JIeATEIbHOCTBIO CaMOT0 YesioBeka. [Ipr 3ToM neproy co3HaTenbHOM
JeSITeIbHOCTH YeJIOBEKa MPEIIIeCTBOBAN TUTEIBHBIA MEPHOJ] €r0
JIMKOTO, MOJTYMKOTO M B LIEJIOM CTUXMIHHOTO CyliecTBoBaHMsA. B mpe-
nenax onocdepsl BO3HUKIIA TIEpBOHAYaIbHO chepa MmepBOOBITHON Jie-
ATEITLHOCTH YEJIOBEYECKOTr0 OOIECTBA, KOTOPYIO HEPEIKO HA3hIBAIOT
anmponocgepoii. Hauao eii moyiokuio pacceieHre YesioBeka 1o Bcei
MOBEPXHOCTH CYILIH B PE3yJIbTaTe UCIOJIb30BaHMs OTHs. YenoBek, oB-
JaJieB OTHEM, CTaJl OTHOCUTEIBHO HE3aBHCUMBIM OT KJIMMaTa M 3ace-
JWJT BCE KOHTUHEHTBI, KpoMe AHTAapKTHIBL. [10 CBUIETENBCTBY YHH-
KaJIbHBIX MaJICOHTOJIOTHYECKUX HAaXO/0K, YEJOBEK, 3apPOAMBIIUCH B
nebpsix Llearpansnoit Agpuku, ocsomn EBporry, A3uto, ABCTpanuio, a
NpU JaJbHEHIIEM COBEPIIEHCTBOBAHUU CBOET'O OpraHM3Ma JIOCTUT
npoctopoB CesepHoii u FOxxHo#t Amepuku. B xone pa3Butust mpous-
BOJMTENIEHBIX CHJI aHTporocepa, OXBaThIBAOLIAsl CTUXUHHYIO Jesi-
TEJILHOCTD YEJIOBEYECKOT0 00IIeCTBa, 00bEKTUBHO JTOJKHA MEPEHTH B
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Hoocepy — cdepy co3HATEeTHHOU NesTeNbHOCTH. B coBpeMeHHYI0
AMOXY CTaHOBJICHHE HOOC(hephl TecHEHIIMM 00pa30oM CBS3aHO C OBJIA-
JICHUEM Pa3InIHbIMHA (POPMaMU JBMKEHHSI MAaTEPUN — TIEPBOHAYAITb-
HO MEXaHUYECKOU, TOTOM TEIJIOBOW, XUMHUYECKOW, aTOMHO-SJIEPHOM.
Ha odepenu oBnanenue 6uosnorndeckux (Gopm IBMKEHHUS — CO37a-
HUE )KUBBIX (POPM C MOMOIIBI0 METOJIOB U CPEJICTB OMOTEXHOJIOTHH U
reHHoi uHxeHepuu. C 3TUM CBSI3aHO M BO3HHUKHOBEHHE HOBBIX I10
KaueCTBY KPYyrOBOPOTOB BEIIECTB B Onocdepe.

B. W. BepHaackuii, olieHHBast poJib YEJIOBEYECKOI0 pa3yMa U Ha-
YYHOW MBICIIH, JIENIAET CIIETYIONINE BEIBOIBI:

1. Xon Hay4HOrO TBOpUECTBA SIBISIETCS TOW CHUIIOHN, KOTOPOU ue-
JIOBEK MeHsieT Onocdepy, B KOTOPOH OH KHBET.

2. Do nposiBJIeHHe U3MeHeHHUsT Ornochepsl ecTh HEM30eKHOE SIB-
JICHHE, COMTYTCTBYIOIIEE POCTY HAYYHON MBICIIH.

3. D70 n3MeHenne 6uocgepbl MPOUCXOAUT HE3ABUCUMO OT Yello-
BECKOW BOJIM, CTUXUMHO, KaK MPUPOIAHBIA €CTECTBEHHBIN MPOLIECC.

4. A Tak Kak cpeja )KM3HHM €CTh OPraHU30BaHHAs 000J0UKa Tia-
HEeThl — Onocdepa, To BXOKICHHE B HEE B XOJI€ €€ T€0JIOTUIECKH JIJTH-
TEJIBHOTO CYIIECTBOBaHUS, HOBOTO (akTopa e€ U3MEHEHHs — Hay4-
HOM paboThI YeoBeUeCTBA — €CTh MPUPOAHBIN MpoLece mepexosia
ounocdepsl B HOBYIO (ha3y, B HOBOE COCTOSTHHE — B HOOCheEpY.

5. B nepexuBaeMblii HAMU UCTOPUUYECKUA MOMEHT Mbl BUITUM 3TO
Oosiee SICHO, YeM MOTIIM BHJETh paHbIIe. 3ECh BCKPBIBAIOTCS MEPE]]
HaAMU «3aKOHBI MPUPOJIbI». HOBbIE HAYKM — TeOXUMHSI U OMOT€OXHU-
MUl — Jar0T BO3MOKHOCTbH BIIEPBBIE BBIPA3UTh HEKOTOPHIE BAYKHBIE
4epThl MpoIecca MAaTEeMaTUYECKH.

BriBoab1 0 TOM, uTO OMOChepa Hen30eKHO MPEBPATUTCS B HOOC-
depy, T. e. cdepy, rae pazym dyenoBeka Oy/IeT UTrpaTh JOMUHUPYIOILYIO
POJIb B Pa3BUTUH CUCTEMBI YEJIOBEK — MPUPO/IA, TOTYyYHIIN Ha3BaHNE
3axoHna noocgepwl B. H. Beprnadckoeo.

B nanbretimem sBomonun onocdepsl U epexoy ee B Hoochepy
OBUTM TTOCBSINEHBI HAyYHbIE paOOTHl MHOTHX 3apyOeKHBIX U OTeYe-
CTBeHHBIX Hccaenoparened. Tak, M. M. Kammunos (1974), paccmar-
puBast 3BOIIOIINIO Orocdepsl, ormedan (puc. 15.65):

1 — B 00JIBIIOM a0MOTHYECKOM KPYroBOpOTE BemiecTB (A) BO3-
Hukia onocepa (b);

2 — 10 Mepe pa3BUTHS KU3HU OHA PACIIMPSETCS;

3 — B He# mosiBNsieTCs YenoBeveckoe oomectro (H);
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PucyHok 15.65 — Ctaguu apontouumn 6uocdepsbl, npeacraBfeHHbie B
BuAe nocrepoBaTteNnbHO BOBNEKAEMbIX B KPYroBOPOT LIMKIOB
(no M. M. Kamwunosy, 1974)

4 — yenoBeyecKoe OOLIECTBO HAYMHAET MOTIIOLIATh BEIECTBO U
SHEPTHUIO HE TOJIBKO Yepe3 Onocdepy, HO U HEMOCPEACTBECHHO U3 aOU-
otnyeckoii cpeapl (T);

5 — ouocdepa, npeBpatuBinascs B Hoochepy (H), crana pa3pu-
BAThCsI [10J] KOHTPOJIEM Pa3yMHOM JIeATeIbHOCTH YeJIOBEKa (Hooz2eHe3),
ynpaBlieHNE B3aUMHBIMH OTHOLICHUSMHU YeJIOBEYECKOTo 00IecTBa 1
HPUPOJIBI OCYIIECTBISIETCS C TIOMOIIBIO HOO2eHeMmUKY, KU3Hb, Pa3BHU-
BasICh MO MyTH HOOTEHE3a, BCE TMOJHEE OCBAMBAET BELIECTBO, dHEP-
THIO W TIOTeHIIMAN HH(OpMAIMK HEKUBOW TIPUPOJIBI, PACpOCTPaHs-
SCh 3a mpeenbl 3eMiIn (MyHKTUPHBIE TUHUHN).

B XX - nauane XXI cromnernii Hakomuiics OrpoMHBIN (hakTudec-
KU Martepuan no ouocdepe, 1Mo Mpou3BOJCTBEHHOHN IEATEILHOCTH
genoBeveckoro obmecTsa. Poxxmaromascst Hoocdepa B CBOMX ITTaBHBIX
NPOSIBICHUSAX XapaKTEPU3yeTCs CIEeAYIOMHMMH MpU3HaKaMu (pHcC.
15.66):

1. BospacraromuM KOJIMYECTBOM MEXaHHYECKH H3BIEKAEMOTO
MaTepuaia JUToc(hepsl — POCTOM pa3pabOTKHU MECTOPOKAECHUH MO-
ne3HbIX uckonaembix. B 90-x rogax XX cronerust ono npesbiiano 100
MIIpA. T B TOJI, UTO B 4 pa3a 0oJbllle Macchl MaTeprasa, BHIHOCUMOTO
PEYHBIM CTOKOM B OKEaH B MPOIECCE NEHYIUIMN CYIITH.
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PucyHok 15.66 — N eoxumus Hoocdepsbl (no A. U. NMepenbmaHy, 1973)
lMosicHeHue. lNpoyeccekl, yHacnedosaHHble om buocghepbl, HO CyUECMBEHHO U3-
MeHeHHble 8 Hoocghepe:

1 — buonoeu4eckull Kpy2o80pom amomos; 2 — Kpye2oe8opom 800bl, 800Has U
ammocghepHasi Muepayusi anemeHmos; 3 — paccesiHue arieMeHmos — ompabom-
Ka mecmopoxdeHul u m. 0.

lpoueccel, Yyxdble buocgepe: 4 — ronydeHUe memarnnos u opyaux 371eMeHmos,
Heycmou4usbix 8 mepmModuHaMmu4yeckom rosne buocgepbl; 5 — npouzsodcmeo
SHEepauu Ha amoMHbIX 37IeKMPOCMaHyusIX; 6 — CUHMe3 opeaHUYecKux eewecms,
He cyuwjecmeosasuwiux 8 buocghepe (monumepsi u 0Op.).

2. MaccoBbIM noTpedaeHneM MpoIyKTOB (POTOCHHTE3a MPOITBIX
re0JIOTHYECKUX 3IO0X, TNIaBHBIM 00pa3oM B SHEPreTUUYECKUX LEsX.
XuMH4eckoe paBHOBecHe B OMocdepe B CBS3M C ITUM CMEIAeTCs B
CTOPOHY, MPOTUBOIIOJIOKHYIO TII00aIbHOMY Tpoleccy (poTocuHTesa,
YTO HEU30EKHO MPUBOAUT K POCTY COAEPIKaHUS YIIIEKHUCIIOTO Ta3a B
O6uocdepe U yMEHBIICHUIO COAEPIKaHUSI CBOOOIHOTO KUCIOPOA.
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3. [Iporeccel B HOOChEpe MPUBOIAT K PACCEMBAHUIO SHEPTHUN 3eM-
JIM, a HE K €€ HaKOIUICHHUIO, YTO SBJSIOCH XapaKTePHbIM AJsl OHocde-
PBI 10 IOSIBTICHUS YesloBeka. Bo3HUKaeT BaskHas SHEpreTHYecKast mpo-
Onema.

4. B Hoocdepe co3maroTcsi B MaCCOBOM KOJIMYECTBE BEUIECTBA,
KOTOpBIE paHee B Onocdepe orcyTcTBoBain. [Iporcxoaut metamimsa-
st 6uochepsl.

5. XapakTepHo Uil HOOC(epsl MOSBIECHHE HOBBIX TPaHCYpaHO-
BBIX XUMHUYECKUX 3JIEMEHTOB B CBSI3U C Pa3BUTHEM SIIEPHOM TEXHOJIO-
THH U sAepHON dHepreThku. OBIaneHue SIepHOW dHEpruer mpouc-
XOIUT 3a CYET JIeJIeHus TshKenbIX saep. [lpeaBuaurcs B HexanekoM
Oy/yIeM MoJydeHrne TEPMOSICPHON SHEPTHHU 32 CUET CHHTE3a JIETKUX
SIep, YTO TO3BOJHUT TOJHOCTBIO OTKA3aThCs OT TOPIOYMX MOJIE3HBIX
WCKOTIAeMBIX B Ka9€CTBE UCTOUYHUKA SHEPTHUH.

6. Hoocdepa BeixoauT 3a npezensl Onocgepsl B CBSI3H C OIPOM-
HBIM TPOTPECCOM HAYYHO-TEXHUYECKOH peBomonnu. Bo3Hukia koc-
MOHAaBTHKa, KOTOpasi 00eCreyrBaeT BbIXO YeI0BeKa 3a Mpe/Iebl ia-
HeTbl 3emJts. [IporcxoauT ocBoeHNE KOCMUYECKOT0, OKOJIOKOCMHUYEC-
KOTO MPOCTPAHCTBA C HEMPEBUACHHBIMI BO3MOKHOCTIMU. Co3aeT-
Csl MPUHUMIHNAIBHAS BO3MOXKHOCTh CO3aHUsI UCKYCCTBEHHBIX OHO-
cdep Ha PYrHUX MIaHeTax.

7. C oOpa3oBanreM HooChepsl MmiIaHeTa 3eMiis MepexoauT B HO-
BO€ KauecTBeHHOE cocTosiHue. Ecim 6nochepa — 3to chepa 3emin,

T0 Hooc(hepa — 310 cepa Conneunoit cucremsl. Hoocdepa B
OyaymieM ctaHeT 00sacTbio COTHEYHOW CHCTEMBI B TTO3HABATEILHBIX
Y TIPOM3BOJCTBEHHBIX LIEJISIX YEIOBEUECKOTO O0IIECTBA.

Takum 00pazom, XaoTHYECKOE camMOpa3BUTHE, OCHOBAaHHOE Ha
IpoLIECCax €CTECTBEHHOM caMOperysiiuu, OyAeT 3aMEHEHO pa3yMHOU
CTpaTerueii, 6a3upyromeiicss Ha MPOrHO3HO-TUTAHOBBIX Havajax, pery-
JMPOBAHUU MPOIIECCOB €CTECTBEHHOTO Pa3BUTHUS. DTO YIpaBJIEHHE,
HECOMHEHHO, TOJKHO OBITh JIUIIb «MATKAMY U CIIEI0BAThH TOJIBKO 3a-
KOHaM TPUPOIBI U pa3BUTHs obOmecTBa. B ocHOoBe dopMupoBaHus
Hooc(epbl MOTYT OBITh JIUIIE 0J1Ar0 ¥ 3aMHTEPECOBAHHOE TOHUMAaHUE,
a He HacWJIMe M BOJIFOHTapu3M. UermoBedecTBy MpHUIETCS peniaTh Mac-
CY TSDKEJNBIX JJI1 HOBOTO BPEMEHHU MpoliieM, HO 3TO OyIyT WHBIE, YeM
CEeTONIHSIIIHUE, TPOOIIEMBI.

Henstit psaa yuensix (B. JI. bapcykos, A. JI. SAnmun, 1988, B. A.
Kytsipes, 1990 u np.) cuutarot 3akoH Hoochepst B. . Bepuanckoro
PETUTHO3HON WK colanbHOW yronuen. [To ux MHEHuI0, 3TO MedTa
¥ Bepa, KOHEYHO, CBETIasl, HO BEChbMa JlajieKas OT pealbHOCTH U HEJI0-
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CTaToyHas HU KaK HAay4YHBIH MPOTHO3, HM KaK OMpeAesieHHe 3aKoHa
Hoocdephl. XOTsl caM 3aKOH OHHM CUMTAIOT cripaBeIMBbIM. [10 nx MHe-
HUIO, OH TOYEH B TOM CMBICJIE, YTO €CIIM YEJIOBEYECTBO HE HAYHET
Pa3yMHO peryinpoBaTh CBOIO YMCICHHOCTh U JIaBIICHUE Ha MPHUPOLY,
B COOTBETCTBUU C €€ 3aKOHaMH, TO B M3MEHEHHOM BHjie Onocdepa
MOKET COXPAHUTHCS, a IUBUIIM3AIMS, HE UCKIIOYEHO, M BUJI «4eJio-
BEK Pa3yMHbIi1» MOruOHYT. Pa3BUTHE MOCTAaHTPOIIOTEHHON MPHUPOIBI
BEChMa TPYAHO NPOrHO3UpoBaTh. OJHO HECOMHEHHO, CUHUTAET
H.®. Peiimepc (1994), ynpasasims 1100u 6y0ym ne npupoooii, a npedicoe
écezo coboii. VI B 3TOM cmbIch 3akoHa Hoocdeps! B. M. Bepnanckoro.

3aganuga K NPAaKTUYECCKUM 3AHATUAM

3ananue 15.1. Jlath onpeneneHne 6a30BbIX MOHATHIA: SKOCHUCTE-
Ma, OMOLIEHO3, OHOTOIL.

Mamepuanvt u 0bopyoosanue: 1. HarsiAHbIE ydeOHbIE OCOOUS
(Tmakarel, ayano- BUAEoAraparypa u jp.); 2. TUHEHKH; 3. [IBETHBIE
Kapanjaiy; 4. padouast TeTpaib.

Buvinonnenue 3adanus. T1onab3ysach HATSIHBIMA Y9€OHBIMU TTOCO-
OusiMU, OITOPHOM cxemoi (puc. 15.67), cryneHTsl GopMyIUpyrOT 6a30-
BbI€ TTOHATHS — DKOCHCTEMA, OMOIIEHO3 U OHOTOII.

Pesynbrarsl oTpaxaroTr B pabodel TeTpaau.

Buaron - @ M BuoLeHos - CcoBOKYNHOCTE
HEOpraHWUeckas WHBBIX OPraHUIMoe,
HEXWEas cpena T COBMECTHO HACENAIOWMX YHACTOK
MpraHaKku: CYLUM MNK BOAOEMA

MPOCTPEHCTBERHBIE I'IpnthaKH :
XapaKTEPUCTUKM, g BWAOBOR COCTEE,
DUIMYECKHME W XHMUYECKWE g APYCHOCT,
HAPAKTEPHCTHRIA ' Tpoudeckan CTPYKTYpa
IKOCHETEME- COBOKYNHOCTE OPraHWIMOB 1
HEMMBBIX KOMNOHEHTOB WX 0BUTaHMS
MpraHakK:

BMAOBAS,
NPOCTPaHCTBEHHAS,
TPOHYECKan CTPYKTYPb

PucyHok 15.67 — OnopHasi cxema onpegerneHns 6a3oBbIX MOHATUN —
akocuctema, 6uoueHos u 6uoton (no T.A. Koznosowu, T.C. CyxoBo#,
B.U. CuBornasosy, 1996).

3aganme 15.2. VI3y4uTh B3aMMOCBSI3M OPraHU3MOB B 3aMKHYThIX 3KOCH-
creMax Ha npumMepe akBapuyma (1o M., 3sepeBy, 1993 ¢ uzmeHeHHsIMI ).
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Mamepuanvt u 060pydosanue: 1. akBapuyMBbl; 2. TMHEHKH; 3. IBET-
Hble KapaHjaamu; 4. paboyast TeTpab.

Buvinonnenue 3adanus. B akBapuyme MOXHO CO37aTh IKOCUCTEMY
C YUMTBIBAEMBIM U PETYIUPYEMBIM COCTABOM OPraHU3MOB U YCIOBUI
cpenbl. st 3T0ro AHO aKkBapuyMma MOKPBIBAIOT I'PaBUEM, HATIOIHSOT
BOJIOM, 3aCEAI0T BOJHBIMH PAacCTEHUSMHU (3J10/€s1, BOIOPOCIH), MOJ-
Ouparot ontumanbHOe ocBemenre. Habmonaror 3a poctom pactenuit
Y OLIEHUBAIOT UX COCTOsIHME. Jlpyroil akBapryM 3acelsitoT PaCTeHUS-
MU Y )KUBOTHBIMU (aKBapHyMHbIE PHIOKH, TaQHUU, YIUTKH, JATYIIKH,
paku u 1p.). BeIACHAIOT BOBMOKHOCTH BBIKMBAHHSI PACTCHUN U JKU-
BOTHBIX, B3aUMHYIO T0JIb3Yy, KOTOPYIO OHU U3BJIEKAOT IPU COBMECT-
HOM 3acejieHuH B akBapuyMme. OnpeiensioT B3aUMOCBS3U OpraHU3-
MOB. Pe3ynbraThl oTpaxatoT B paboueli TeTpaau B Tadmuie 15.10.

Tabnuua 15.10. — B3auMocBA3n 0 praHM3MoB B 3aMKHYThIX 3KOCUCTEMaX
Ha NpuMepe akBapuyma

MpoayueHTsl KoHcymeHTbI 1 KoHcymMeHTbI 2 CaHuTapbl

3ananue 15.3. 3yuuTs NuieBsie EMU U CETH B 3aMKHYTOM KO-
cucreMe Ha npumepe akBapuyma (no B.B. [laceunuky, 1998).

Mamepuanvt u obopyoosanue: 1. akBapuyM C €ro >KUBBIMH 00U-
TaTeNsIMM; 2. TMHENUKH; 3. IBETHbIE KapaHaalu; 4. paboyas TeTpaib.

Buinonnenue 3aoanus. Onpenensior, KaKue OpraHu3Mbl )KUBYT B
akBapuyme. COCTaBJISIIOT BO3MOXHbBIE MUILEBBIE LIENM B aKBapUYyM-
HOM 3kocucteme. CTPOST NUILEBYIO LENb JUIs 3TOM MCKYCCTBEHHOM
skocucTeMbl. CpaBHUBAIOT aKBapUyM C €CTECTBEHHBIM BOJOEMOM.
OTMeuaroT ol1iee U pa3nuyus y STHUX BOJHBIX d3KocucTeM. Pe3ynbraTsl
OTpaXkaloT B paboueil TeTpaau.

3aganue 15.4. V3yunTh MUIIEBHIE CBA3M B HA3EMHBIX SKOCHCTEMAX.

Mamepuanvl u obopyoosanue.: 1. repbapuu; 2. KOIIEKUUU KH-
BOTHBIX; 3. yueOHbIEe HaIIsAAHbIE TOCOOHS (TaOMHIIBI, ayIuo- BUIEO-
anmaparypa u ap.); 4. TMHEHKH; 5. [IBETHbIE KapaHaauu; 6. paboyas
TETpab.

Buvinonnenue 3aoanus. 11onp3ysch yueOHbIMU HAIVISIAHBIMU TIOCO-
Ousimu (repOapuil pacTeHUH, KOJUIEKIIUH )KUBOTHBIX, TAOIHIIBL, ayHO-
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BUJIEOAITIAPATYPa, PUCYHOK 15.68), CTY/IEHTHI M3yHatOT MUILEBLIE B3a-
MUMOCBSI3M B HA3eMHBIX SKOCHUCTEMAX.
Pe3ynbraThl oTpakaroT B paboueii Terpaiu.

=

v

PucyHok 15.68 — lNnweBble B3aMMOCBA3M B Ha3eMHbIX 3KOCMCTEeMax
(no U.A. 3BepeBy, 1998):
1 - npoAyueHTbl; 2 — KOHCYMeHTbI |; 3 — KOHCyMeHThI |I;
4 — koHcymeHThlI lll; 5 — nouBa.

3apanue 15.5. V3yunuTh KpyroBopoThl BELIECTB Ha MpUMepe OHo-
reoxumuueckoro rukia azora (o M.J1. 3sepey, 1998 ¢ namenennsmn).

Mamepuanvt u 0b6opyoosanue: 1. HarIsAHbIE Y4eOHBIE TOCOOUS
(Tabnuipl, CXEMBI, CIaiIbl, ayauo- BUAeoanmnaparypa u ap.); 2. Ju-
Helku; 3. IBeTHbIC KapaHau; 4. padbovast TeTpaib.

Bovinonnenue 3adanus. OCHOBHBIM TIPUHIUIIOM (PYHKIIMOHHUPOBA-
HUSI 9KOCHCTEM SIBJISETCS PUTOK OHUX BEUIECTB U YaJICHUE APYTHUX B
npoIiecce KPYroBOPOTa BCEX AIEMEHTOB. THITHYHBIM IPUMEPOM MOXKET
CITy’KHUTb KpyroBopot a3ota. [lonb3ysach Tabnuiamu, cnaigamu, ayamo-
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BUICOAMNIapaTypoi, pucynkamu 15.28 u 15.69, cTyaeHThl COCTaBISIOT
B paboueii TeTpaay cxeMy OHOT€OXMMHYECKOTO IIMKJIa a30Ta.

Okeuppl asoTa
B aTMocdepe

Asot (N,)
B aTMocdepe

oy
KuBoTHblE s

Genku F“l" ' \t‘*r‘

PacTtutenbHble
Genku

Ammonuii (NH; )
U NOHbI aMMOHWS
(NH,)

B MOYBE W BOJE

Hutpartbl
(NO,) n (NO,)
B NoYBe U BoAe

[ecTpykTopbl

PucyHok 15.69 — Buoreoxummnyeckum umkn asorta
(no E.A. KpukcyHoBy u ap., 1995)

O003HaYNTh cTpenKamu: 1. curell — IBUKEHUE a30Ta K PaCTCHU-
M OT MecT ero (ukcanuu (6000BbIE pacTeHHs, TPOMBILIIICHHOCTb,
aTMOoc(epHBbIE IIEKTPOPA3PsIIb); 2. KpACHbII — NBUKEHUE OpraHudec-
KUX a30TCOJEPIKAIINX COSTUHEHHH M0 LEMsIM IMUTaHUS — K PaCTeHH-
SIM, )KUBOTHBIM, K OaKTE€PHsIM, BBIJECJISIOLIMM ra3000pa3Hbli a30T, U K
OakTepusiM, GUKCUPYIOIIUM €T0; 3. 3e/1eHblli — BBIACTICHNS HEOPTraHH-
YeCKHUX a30THBIX COETUHEHUH B OKPYKAIOLIYIO CPEy.

3aganue 15.6. M3yunTh sKonornyeckrue nmupamMuabl Ha puMepe
nupamuiel Onomaccsl (mpoayktuBHocTH), o M.J1. 3Bepesy, 1998.

Mamepuanvl u obopyoosanue: 1. HaraaHbIE Y4eOHBIE TTOCOOUS
(TabaMIBI, CXEMBI, CIaIbI, ayIuo- BUACOAnaparypa u Jp.); 2. Jd-
Helky; 3. 1BeTHbIC KapaHaamu; 4. pabodas TeTpab.
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Buinonnenue 3a0anus. Uncno opraHu3MoB, a, CIIE0BATENBHO, U
ux 6rMomacca, ¢ MOBBILLIEHHEM TPOPHUECKOTO YPOBHS CHIKAETCs (pHuc.
15.70, 15.71). Ans BBITIOTHEHUS 3aAaHUS U TpUMepa OepyT cooT-
HOLIEHHEe OMOMACCHI 10 MULIEBOM 1ENU: TPaBa — KPOJIUKHU — JTUCULIBL.
DKOJI0T, M3yYaroInii HeOOIBIION Y4acTOK JyTra B TEYSHHE T0/1a, B Ha-
yaJie rojia 0OHapy»HJ1 Ha yyacTke 25 kposaukoB. K KoHIly roga ux umc-
1o octuriio 100. Kax it kposvk Becut okosto 1,5 kr. Ux oOriast mac-
ca coctaBuT noutu 150 k. Kaxxnomy kposuky Ha 400 T 5)KuBOTO Beca
Tpelyercs 4 Kr nuiy, a BceM kponukam — 1600 kr. [Ipeanonoxum, B
HauaJje roga umenoch 600 kr Tpassl, a BeipacteT ee emie 1800 kr. [To-
CKOJIbKY Macca TpaBbl cocTaBuT 2400 kr, To 800 Kr ocTaHercs. OT0
3HAYUT, YTO 32 CUET IMPUPOCTA TPABBI CUCTEMA MOXKET 00ECTIEYUTh KPO-
JIMKOB HEOOXOANMOM ITHIIEN.

B paGodeii TeTpaay CTYICHTHI PUCYIOT J1Ba MPSMOYTOJIBHHUKA (IPYT
HaJl IpyroM): HUKHUI OyJIeT COOTBETCTBOBATh Macce TPaBbl, a BEpX-
HUH, MEHBLLETO pa3Mepa, - Macce KPOJIMKOB. JTO JIBE HUKHHE CTYIIe-
HU THPaMUJIBI.

PucyHok 15.70 — NMupamnga 6momacchbl pasHbix
Tpochunyeckmx ypoBHen

726



IRARAR AR AR AR AR

JUYUY VUL UL

PucyHok 15.71 — lNupamuaa, npegcraBnsaiowas KOPMOBYHO Lienb:
311aKN — Ky3HEeUYUKN — NIATYLUKU — 3Meun — open

[IpennonoxuM, 4To Ha Jyr OPOHUKIIM JIBE JUCULIBL. Bec kaxmon
6 kT, cneoBarenbHo, 00mui 12 kr. [TockonbKy nucuiia notpedmnsiet 60
KT TIHIIH, TBYM XUIIHAKaM TpeOyercs 120 KT KpoJIb9aTHHBI TS BBIKH-
BaHUs. EcliM Ka)X bl KPOJIMK BECHUT 1,5 KT, TO JIMCHILIBI ChENAT 75 KpO-
TuKOB B TeueHue rona. K xoniry rona u3 100 KpoaukoB Ha JIyTy OcTa-
HeTcs Bcero 25. DTo 3HauuT, YTO SKOCHUCTEMa O00ECreYnBaeT TPaBoi
100 KpOaMKOB, U3 KOTOPBIX 75 WAET HAa MUTAHUE JIBYX JIMCHILL.

3aTeM pUCYIOT TPEThIO, CAMYIO MAJICHBKYIO CTYIEHb MUPAMU/IbI.
[Mupamuya Guomacchl B JaHHOW MUIIEBOM 1IEMU TPUOOPETAET CIIEY-
FOIIUH BUI:

2 nucel, chenaromue 120 Kr KpoasdaTUHbI

100 kponukos, cbenatoniux 1600 Kr TpaBb

2400 xr TpaBbl

Ha xa)x7om mpepiayIieM ypoBHE KOIMIeCTBO OMOMacChl, co3/1a-
BaeMoOM 3a ompeJiesieHHOe BpeMs (B IaHHOM cllydae 3a roj), 0oJblie,
YEeM Ha MOCJIey0UIeM YPOBHE.
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BBISICHSIOT MPUHIMIHAATBHO BAXKHBIH BOIMPOC: MOYEMY C TOBBI-
HIEHUEM TPOPHUUECKOrO YPOBHs OMOMACChl CTAHOBUTCS MEHbIIE?

[Tpex e Bcero cinemyeT yuyuThIBaTh JBa (pakTopa: bnomacca Kax-
JIbIA TOJl YBEJMUMBAETCS 3a CUET POCTA U Pa3MHOXKEHUSI OPraHU3MOB
M OJTHOBPEMEHHO COKpAIaeTCs 3a cueT rude U noTpeOIeHus KOH-
CyMeHTaMHu. PacTuTenbHOsAAHbIE CHEAIOT B IO HE OOJIbILIE TOTO, YTO
MPOU3BOJIAT MPOIYLIEHTHI.

CrnenoBarenbHO, 4yeM OoJibllie OMoMacca MOMyJISLUH, TEM HHKE
3aHUMAaeMbIi €10 TPO(YUIECKU YPOBEHb.

OTBeyaroT Ha BOMPOCHI: MOTYT JIM CYIIECTBOBATh 3aMKHYTHIE ITH-
IIEBbIE LEMH MEKIY OpraHM3MaMH KUBOTHBIX, HE BKITIOUAIOIIHME PO-
nyueHToB? JlomyCTUMO JIM MPEnroio’KeHHe O TOM, YTO MPH TaKHX
MUILEBBIX LENIX KOHCYMEHTbI MOrHOHYT OT ronofa? /la, HeT u moye-
My? UTO MpoH30iIeT, €ClT KOHCYMEHTBI TIOTPEOISFOT MUTATEIBHBIX
BeIIECTB 0oJblle, YeM X 00pa3yIoT NPOIYLEHTHI?

DopMyIHUPYIOT TPU OCHOBHBIX MPHUHIHUINA (PYHKIMOHHPOBAHHS
9KOCUCTEM, MCIIOJIb3YS MOHSTHUS:

- KpyroBOpOT OMOT€HOB;

- IOTOK COJIHEYHOW SHEPrHH;

- YMEHBLICHHE KOJIMYEeCTBa OMOMACCHI MPU MOBBIIEHUH TPODu-
YECKOI'0 YPOBHSI.

3ananue 15.7. U3yunTh OTHOLIEHHWE BTOPUYHONU MPOAYKIIMH K
NOTPeOIEHHOMY U YCBOGHHOMY KOPMY.

Mamepuanvt u 0bopyoosanue: 1. HarsiiHbIe ydeOHbIE TOCOOUS
(Tabnuupl, CXeMbl, CIaiapl, ayauo- BUAeoANnaparypa 1 zip.); 2. Jau-
HEWKW; 3. BETHBIE KapaHaammu; 4. padodast TeTpab.

Buinonnenue s3aoanus. Tlons3yscs Tabmuueit 15.11, ctynenTs! pac-
CUMTBIBAIOT ISl MAJIBIX CYCITMKOB M CTEITHBIX CYyPKOB IPOIIEHTHOE OTHO-
II€HWE BTOPUYHOM MPOIYKLMH K MOTPEOIEHHOMY U YCBOEHHOMY KOPMY.

Tabnuua 15.11 — MpoAyKUMA ManbIX CYCAIMKOB M CTENHbLIX CYPKOB,
Tbic. KKkan/ra (no F0.A. Yconbuesy, 2004)

Bua Fon Kopw Mpoaykuwusa
HablofeHnst | norpebneHo | YCBOEHO
Cycnuk 1 535 427 40
Cycnuk 2 355 283 28
Cycnuk 3 283 225 17
Cypok 4 278 206 54
Cypok 5 318 239 65
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B paGoueiit Terpamu marot oneHKy 3pPEeKTUBHOCTH OTPEOICHUS
¥ YCBOCHHUS KOpMa.

3aganue 15.8. Paccunrars konmmuecTBo NoTpeOIeHHON pacTUTENb-
HOM MaccChl U PacTUTEIBHOM MAcCChl, 3aTPaueHHON Ha MOJIepKaAHUE
KU3HEECATEIbHOCTH Ha MIPUMEPE CYCIIUKOB.

Mamepuanvl u obopydosanue: 1. HarAsAHBIE YU4EOHBIC TIOCOOMS
(Tabauibl, CXEMbI, CHaiIbl, ayauo- BUaeoanmnaparypa u ap.); 2. Ju-
Helku; 3. IBeTHbIC KapaHammu; 4. padbodas TeTpab.

Buvmonnenue 3adanus. Tlonb3yschk TaHHBIMEU Ta0ONMILIL 15.12, cTynen-
Thl PACCUUTHIBAIOT KOJIMYECTBO MOTPEOICHHOM PAaCTUTENLHOW MacChl U
pacTUTEIBHON MacChl, 3aTPAYEHHOMN Ha NMOAJIEPIKAHUE XKUZHEAEATEIbHO-
CTH CYCIJIMKOB, BBIPAa3UB HX B MPOIIEHTaX K YPOKal0 paCTUTEIbHOCTH.

Ta6nuua 15.12 — MNoka3arenu Tpocdnyeckon AeATesNIbHOCTU CYCITUKOB,
kr/ra cyxon macchl (no K0.A. YconbueBy, 2004 r.).

loa Ypoxan N3bsaTo K 3 Mpwupoct
Habnto- pactuTenb- cycnu- OpMOBbIE KCkpe- nonynsauum,
4 ocTaTtku MEHTbI o
AeHns HOWM Macchl Kamu %
1 1150 240 121 24 4,2
2 590 180 101 16 3,0
3 1940 340 247 13 20,0

OnpenenstoT B KakoW rojl HaOMIOIeHUs CYCIIMKH Haubonee 3¢-
(EeKTHBHO Y4acTBOBAJIM B KPYTOBOPOTE BELIECTB B JAHHOW CHUCTEME.
B kaxwue ronst 3 ek THBHOCTE NCTIONB30BaHUs pecypca Obliia BBIIIE U
9YeM 3TO MOYKHO OOBSCHUTb.

Pesynbrarhl oTpaxkarT B pabodel TeTpaiu.

3ananmue 15.9. 3yunth CyKIIECCHOHHBIE U3MEHEHUS TTPOCTEHIITNX
B ceHHoM Hactoe (1o H.M. Uepnoso#i, 1986 u B.B. [laceunuky, 1998
C MU3MEHEHUSIMH).

Mamepuanvt u obopydosanue: 1. MUKPOCKOMBI; 2. IPeIMETHbIE U
MIOKPOBHBIE CTEKJIA; 3. XMMHUYECKUE CTaKaHbI, 4. CEpHsl CTAKAHOB C CEH-
HBIM HAaCTOEM Pa3HBIX CPOKOB AKCIIO3UIINM; 5. aKBAPUYMBI; 6. candeTku
JUTSL IPOTHPAHUS CTEKOI; 7. TaOMHIIBI ¢ M300paskeHUEM MACCOBBIX BUJIOB
npocTerinmx; 8. THenky; 9. 1iBeTHbIe Kapanaiy; 10. paboydas TeTpaip.

Memoouueckue ykazanus K opeanuzayuu 3ansamust. J|Jis npurotos-
JICHUSI CEHHOTO HACTOS TIOPITUIO CYXOH TpaBbl (MATIMKOBBIE U 0000-
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Bble) KUMATAT 10-15 MHMH. B BOZIE, OCIE YEro KUIKOCTh OXJIaKAAIOT,
HAJIMBAIOT B XUMUYECKUE CTaKaHbl U BBIJEP)KUBAIOT 2-3 CYTOK J10 00-
pa3oBaHus Ha MOBEPXHOCTH OAKTEPHATIBHOM IJICHKH. 3aTeM B KaXkK/IbIH
CTakaH J00aBIsIIOT Mo 1-2 MJ1 BO/IbI, B3ATOM M3 akBapuyMa. Jlydiie Opath
BOJIy M3 TOTO aKBapuyMa, B KOTOPOM YK€ yCTaHOBHIIOCH OMOJIOTHYECKOe
paBHOBECHE, TaK KaK B €ro BOJE OOMTAIOT MPOCTEHIIINE Pa3HBIX BUJIOB.

B nepBom cTakaHe uepes Kax/ipie S cyTok 1/4 pacTBOpa 3aMEHSIOT
CBEXHM. B ocTanbHble cTakaHbl CBEXXUI pacTBOp He fodasiseTcs. s
YMEHBUICHHUS] UCTIAPEHHUsI CTaKaHbl HAKPBIBAIOT CTEKJIOM. PazmMeraror
UX B CBETJIOM MECTE NP KOMHATHOM TeMIeparype.

Jlnist 3aHATHS TOTOBAT CEPUI0 CTAKAHOB C CEHHBIM HACTOEM paz-
HBIX CPOKOB dKCTo3uIuH: 3a 3, 6, 15, 30 u 60 cyTtok. [Ipu or6ope nmpod
JUis pabOThI MX CleyeT OpaTh U3 pa3HbIX MECT CTaKaHa, IEPEHOCUTH B
YHUCTHIA CTaKaH M TIEPEeMEITNBATb.

Buinonnenue 3a0anus. OTOMparoT NUMNETKOM MO Karjie HacTos U3
KaXX/IOTO CTaKaHa M MEePEHOCIT Ha TpeAMeTHbIe cTekna. HakpsiBatoT
MOKPOBHBIMM CTEKJIAMU B MOPSAJIKE YBETUUEHUs IKCIO3ULMHU HACTOS.
PaccmarpuBatoT mpemnaparsl Ipyu MajoM YBEIMYEHHH MHKPOCKOTIA,
BBISIBJISISL KAKKE TIPOCTEHIInE OOMTAIOT B CEHHOM HacToe (puc. 15.72).

CTaaus KryTMKOBLIX

NG =

Craaus uHy3opri

HayanbHas cranus, BakTepun

3aBeplwalowan cragua

PucyHok 15.72 — CmeHa Menkux opraHu3mMoB B CEHHOM HacToe

Onpenensiior, Kakue rpymnibl (KTYTUKOBbIE, HH(PY30pHUU-KOIBIIO-
161, THQY30pHH-TY(QETTbKH, CyBOWKH, KOJIOBPATKH U JIp.) TIPEACTaBiIe-
HBI B K@X0W MTPO0E ¥ B KAKOM OOWJIHH.

B paboueii TeTpany cOCTaBISIOT CXeMaTHIECKUH TpadyK CMEHBI
JOMHUHUPYIOMIHX (HOPM MPOCTEHIINX, 0003HAUMB pa3HBIMU IIBETAMH
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BCTPEUAEMOCTh OTJICTIBHBIX BHJIOB B SKOCHCTeME (OMOIIEHO3¢e) Ha pa3-
HBIX CTaJIUsAX ero pa3sutus (puc. 15.73).

Ananuzupyst B pabodeit TeTpau pe3yabTaThl HAOMIONESHHH, OTMe-
YaloT MPUYMHBI CMEHBI YaCTOTHI BCTPEYaEMOCTH BUJIOB B MOAEIBHOM
cooOmiecTBe, N3MEHEHHUs B XO/I€ CYKIIECCHU BHJIOBOTO pa3HO0Opa3us
obuTaTenell CeHHOro HAcTOs, OCHOBHBIE MPU3HAKH MOJIOZOH M 3pe-
JIOW TPYNIHUPOBKH, OMPEACTSIOT MPEaebl Pa3BUTHs COOOIIECTBa B
ceHHOM HacTtoe. CxemMaTn4yeckuii rpaduk cMeHbl JOMHUHUPYIOIHX (HOpM

YcnoeHble

6annbi
BCTPEYae MOCTU:

OYeHb MHOTO T
MHOTO T
cpegHe t
manot

o4YeHbMano T+

0 3 6 15 30 60 Cymku
Bpems passuT s coobLecTsa

PucyHok 15.73 — Cxematuyeckui rpadpuk CMeHbl AOMUHUPYOLMX
c¢hopm npocTenwimx B CEHHOM HacToe

MpOCTEHIINX CPAaBHUBAIOT ¢ rpadukom, nmoiaydeHHbIM [.D. [ayze
(puc. 9.34).

3apanue 15.10. OnpeaenuTh OMOKIMMATHYECKUN MOTEHIHAT
MPOAYKTUBHOCTH U PAITHOHAIILHOTO WCITOJIB30BAHUS MTPUPOTHBIX Pe-
cypcos (o M.K. Katomony, 1992).

Mamepuanvr u 0b6opyoosanue: 1. HarsiAHbIE Y4eOHbIE TOCOOUS
(Tabnmuipl, CXeMbl, Claiabl, ayAuo- BUAEOANnaparypa 1 1p.); 2. Ju-
HEeWKH; 3. IBeTHbIE KapaHaamu; 4. pabovas TeTpaib.
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Buinonnenue 3a0anus. OIHAM W3 BaKHEHIINX TIOKa3aTeseH, or-
peaensomux npoayKTuBHOCTh 3eMin cuntaeT M.K. Karomos (1992),
apisgercss onoxkimMarndeckuid morennuan (BKIT). BKIT nonoxen B

2 t°>10°C

BKII = K, 0 ,

ey

OCHOBY arpOoKJIMMaTHu4€CKOro paﬁOHHpOBaHI/I}I, OIICHKHU 1 palliOHAJIb-

HOI'0 HUCIOJIB30BAHUS MTOYBEHHO-KIMMATUIECKUX PECYPCOB.
BKII paccuutsiBatoT mo opmyie:

e BKI1—6noknmarnyeckuii mokasarests NpOyKTUBHOCTH (0asuibl);

K, - KO3(DPUIMEHT YBIIQKHEHHSI, TOKA3bIBAIOIINI 00eCTIEYeHHOCTh KYIIBTYPbI
BIIAroii 3a nepuoy Bereraryu (o konebdiercs ot 0 1o 1,0);
2t°> 10°C — cymMMa TeMIIeparyp, KoTopasi HaKaruIMBaeTCs 3a [EPUOJ] BEreTalnH;
10° — cymma Temmeparyp (1000°C) Ha rpaHuIie OTKPBITOrO 3eMJICIEIHSL.

OnpezeneHre oLEHOYHOro 6ajia HOYBEHHO-KIMMAaTHYECKHUX pe-
CYpPCOB IMPOBOASAT CIIEAYIOLIMM 00pa30M: 110 arpoKIMMAaTHIECKHUM CIIpa-
BOUHUKaM (00yacTu, Kpasi, peciyOIruKn) HaXOAsIT K, 1 >t°>10°, na-
KaIruTMBaeMYIO KaK B IIEJIOM 3a BETETAIMIO, TaK U 3a 000 Mexda3zo-
BbII IEPUOJT POCTA U Pa3BUTUS pacTeHUH. TpyaHOCTb COCTaBIISET JHILIb
nepexon 6amioB BKII k ypokaitHocTH cyxoi OmomMacchl WM TOBap-
HoU npoaykiun. HyxeH Hekuii koaddummeHT (b), COOTBETCTBYOIINI
OTpeNIe]IEeHHOMY YPOBHIO UCTOJIb30BaHUS (POTOCUHTETUYECKH aKTHB-
Hou panuarmu (DAP). Torma ypokaliHOCTB OTMPENEISIOT 10 opMyJIe:

V = BxBKII, 2)

rae B paccunThiBaroT 10 pe3ysbpraTaM dKCIepUMEHTaNIbHBIX UCCIE0BaHUI I
TEOPETUYECKH ONPEICICHHBIM YPOKAsIM.

Tennogule pecypcvl u ux UCNONL308aHUE OIS OYEHKU NPOOYKMUB-
Hocmu 3emau. Kak mpaBuiio, B poiii KIIMMaTu4decKoro (akropa, orpa-
HUYHMBAIOIIETO MPOAYKTUBHOCTh KYJIBTYpBI, BBICTYIIAET TEII000ECTe-
4eHHOCTh. B ¢opmyne (1) oHa BeIpakeHa Kak CyMMa TeMIIEparyp
(1000°C), korna BO3MOKHOCTh BO3/I€TIbIBAHMUS KYJIBTYPhI B OTKPBITOM
TPYHTE MPaKTUYECKHU UCKITIOUEHA. B palioHax, rie TaHHbIN [TOKa3aTeib
3HAYUTEJBHO BBILIE, ONpPEAEICHUE MPOAYKTUBHOCTH MO TEMJIOBBIM
pecypcam MpoBOAST Mo TuIpoTepMudeckomy nokasatento (I'TTI, 6ai-
JI61) 110 hopmyrie:

732



TIT=046 XK  xT ; (3)

K - T,xW
YBII 1 O4ZQ s (4)

rae T — nepuos Bererauunu (JeKasp!).
K|, — PacCUMTBIBAIOT KOHKPETHO JUIsl KAXKI0T0 MECTa IPOM3PACTAHHS KYJIbTY-
pwl (101151, y4acTKa, Jyra, Jieca u Jip. ). K, OIpENIeIAIOT M3 OTHOLICHH ! (hakTH-
yeckux pecypcos Biaru (W) kK pecypcaM 2HEpPTHH, pacXoTyeMoil Ha Hcrape-
Hue 1o Gopmyie:
T, — k03(dpuLIKENT CKPBITOM TEMIOTHI HCHAPEHHS, PABHBIH 586 KKaJI/KI, WK
2453 xJIx/xr;
W — BrarooGecre4eHHOCTb OCEBOB, BBIPAXKEHHAS KaK MPOAYKTHBHAS TS
pacTeHuii Biara, HakarIMBaeMasi 3a MIepHoJl POCTa M PA3BUTHS PACTECHUIA (MM/Ta);
2°Q — cymmapnas ®AP, npuxosiiascs Ha MOCEBbI 3a EPUOJL BEreTalun

(xDx/cm?).

Cpennue BennuuHbl W 1 XQ MOTYT ObITh B3SThl U3 arpoKIMMa-
TUYECKHX CIPAaBOYHUKOB, Ha OJIKANIINX arpoMeTeopOIOTHIEeCKIX
CTaHLMAX, B HAYYHO-UCCIIE0BATENbCKUX YUpexaeHuax. Ho ans nau-
0oJiee JTOCTOBEPHOM OLIGHKH YBJIQYKHEHHOCTH TEPPUTOPHUH Kym cre-
JyeT pacCUMTBIBATH MO JaHHBIM, IOJYYEHHBIM B KOHKPETHBIX yCIIO-
BUSIX.

[TponyxTuBHas 11 pacteHuid Biaara (W) ckiaibIBaeTcsi B OCHOB-
HOM M3 JIByX NapaMeTpOB: BJaru, HaKarimBaeMou B cjoe mouBbl 0-
100 cM (OH MOXKET MEHSTBLCS TI0 KYJIbTypaM) 32 OCEHHE-3UMHEe-BECEH-
Huii nepuon (W) u kommuectsa ocankos (O ), BbINaJaeMbIX 32 BECEH-
He-JISTHUH Tieproj BereTanuu. Ee paccuuThIBaroOT 1o dopmyiie:

W=W,+0, (5)

B Tex paiioHax, rie naiss (CeabCKOX03sICTBEHHOE YIO/be) UCTIONb-
3yeTcst Kpyriibii Tof, W, ONpEZIETIA0T K MOMEHTY ToceBa, a O 3a nepu-
01 OT TIOCeBa JI0 YOOPKH KyIbTYphl. B hopmyiy (5) MOryT ObITh BKITFOUE-
HBI BJIAr03aIackl, MOCTYMAKMIKE U3 TPyHTOBBIX B (W) ipu Gm3kom
uXx 3ajeranun. Ha opormaeMbIx 3eMIIsIX OTHOM U3 JIOTIOJTHUTEILHBIX CTa-
Teli Oananca sBisercs opocutenbHas HopMa (O ). [lpu 3ToM BoaHBIN
PEKUM PACTEHHN OKAXKETCS ONTHMAJIBHBIM U Kan nocrurher 1,0.
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[IpoayKTUBHOCTB MALTHY (3€MJIH, ecTeCcTBEeHHBIX yroaui) o ['TTI
paccUMTHIBAIOT 1O (hopMyIIe:

v =(22xI'TI - 10)xK (6)

rae K —nons ocHoBHOH npoaykuuu B 06Lieit 6uosoruyeckoi Macce (B J0JIX OT
1,0. OHa MokeT ObITh MeHbl1Ie 1 Oosble 1,0).

Ecnn u3 gopmynsr (6) uckimodaror K, To onpenensor ypoxan
cyxoii obnomaccnl (Y, ).

[Ipu pacueTrax y4UTHIBAIOT, YTO 3arac MPOIYKTUBHOW BJIaru TO4Y-
HO COOTBETCTBYET NOTEHIMATLHOMY HCIIAPEHHIO, 3ABUCAIIEMY OT CyM-
mapHoit ®AP Torna K ., baBe 1,0. Jist 30HBI M30BITOYHOTO YBIIAK-
nenns npu K >1,0 €ro 3HaueHHe MIPUHUMAIOT TAKXKE PaBHBIM €1H-
HUIIE.

Oyenka npoOyKmusHoOCmu 3eMau o OUOUOPOMEPMUYECKOMY NO-
menyuany. buorupoTepMUUEeCcKUil OTEHIUA (K 0anibl) IPOIyK-
TUBHOCTH BKJIFOYAIOT B €051 BOIHBINA PEKUM paCTeHI/II/I ¥ CYMMapHYIO
DAP, KoTOpbIE CKJIa/IbIBAIOTCS HA TI0JI€ WM B €CTECTBEHHBIX (PUTOLIE-
HO3aX 3a [IEPHUOJ] BEreTaLMK KyJIbTypbl (pacturenbHocT) (T ) v rpyn-
bl KYJIBTYpP B IO)KHHUBHBIX U TIOYKOCHBIX MOCEBaX, a TAaKXkKe MPU KPyT-
JIOTOIMYHOM MCIIONIb30BAHMH 3eMIIM. 371ech BMecTo K| nenons3yror
JTaHHbIE MPOJYKTUBHBIX 3aMacoB Biaru q)opMpr}omec;[ OT 1oceBa
10 yOOpKH KyJlbTyphl, a cymmapHasi ®AP — kak ciencTBue sHepreTH-
YECKOro TEIIOBOTr0 OajlaHca MOCeBa WM PAaCTUTEIBHOIO MOKPOBA.
BsanmoneiicTBre koMIuiekca 3THX (hakTOPOB B KOHKPETHBIX KIIMMaTH-
YECKHUX YCJIOBHSIX MTO3BOJISIET C BHICOKOW TOYHOCTBIO OLIEHUTH MPOIYK-
TUBHOCTB IPUPOIHBIX pecypcoB. OHO onmuchiBaeTcs (hpopmynoii:

_ WxT,
p 8,6ZQ 4 (7)

e 8,6 — MOCTOsTHHOE YKClo, Korna [ Q BeipaxatoT B KJ[x/cm?. Eciu [1Q Beipakaror
B KKaJ1/ CM%, TO KCTIONB3YIOT Kod(durmeHtT 36.

K

Ot 6a/IoB K BEIMYMHE YPOKaWHHOCTH CyXOH OMOMAacChI TIepexo-
1T no ¢opmyne (2). Ecau paccuuThIBalOT YpoKaiHOCTb TOBapHOU
MPOAYKIINHU, TO popmyiia (2) mproOpeTaeT CISayONTHI BH/I:

V=Bx pr K. (8)

Pacuer mpoayKTUBHOCTH 3eMJIM IO MPHUXOAY (POTOCHHTETHUYECKH
aktuBHOM paguanuu (DPAP). Ha 90-95% Guomacca pacrenuii cocro-
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WT U3 OpPraHWYeCKHUX BEIIECTB, KOTOPBIe 00pa3yloTcs B mporecce o-
TOCHHTE3a U3 YIIIepoaa, Bojopoaa 1 kuciopona. Jlume 5-10% npuxo-
JIMTCS Ha JIOJTFO TTUTATEITbHBIX BEIECTB BHOCUMBIX Pa3TMUHBIMU y100-
peHusMU. B cBsi3u ¢ 3TUM MUHEpasibHOE MUTaHHE HeOOXOAUMO opra-
HU30BaTh TaK, YTOOBI MOCEBHI (arpOPHUTOLEHO3bI) U €CTECTBEHHBIE
yrozipsi ooecrneuynBain MakcumanbHoe ucnoiszoBanue bKII ¢ ontu-
MaJIbHBIMU TIOKa3aTeNsIMH (DOTOCMHTETHYECKON IeATETLHOCTH pacTe-
HuH. OLEHKY MOYBEHHO-KIMMATHYECKUX PECYPCOB OCYLIECTBISIOT
4epes3 NOTEHIHMAIBHYIO YPOKAUHOCTE (Y ), KOTOpas MOKET ObITh 110~
JydeHa npu OJIarONPUSTHOM COYETaHUH &)aKTopOB MOYB W KJIMMAarta.
Yny OTIpeIeIIAIOT 10 (hopMyIie.

Vo = 105mxK,, 2%3 : ©)

rae 1 - koapdunuent ucnonszoBanus AP (%);
( — KaJIOPUHHOCTb, WJIH TETUIOTBOPHASI CIOCOOHOCTH Oromacchl (KJk/Kr).

B dopmyne (9) npsimast cBsi3b ¢ npeabaymuMu GopMmynaMu moJi-
nepkuBaeTcs yepes XQ u yactuuHo K, korjia pacyeT BelyT Ha Moiry-
YeHHEe TOBAPHOM MpPOAYyKUMH. B3auMOCBA3b ¢ HaIMYMEM MPOIYKTHUB-
Hoit Biaru (W) kocBeHHo ocymiectrisercs yepes KI1J] AP (1): uem
oomnbire KITJ @AP, Tem ycrioBus BI1aroo0ecredeHHOCTH JOJIKHBI ObITh
ONITUMAIILHBIMU JJISl POCTA U Pa3BUTHsI PACTCHUM.

Oyenka npooyKmueHOCmU 3eMAU NO eCMeCmEeHHOU 81a2000ec-
nevenHocmu. B pacTeHHsAX B Hauaje BEreTallMM COJIEp>KaHUE BOIbI
3HaYUTENbHOE. B nanpHeieM oHO CHUKAETCs 10 pa3MepOB, OTIpejie-
JeHHBIX cTaHaapToM. OJJHAKO Y KYJIbTYp C COUHBIMU IUIOIAMH U CBE-
JKEH 3eJICHON MPOAYKIIMEH cofiepyKaHue BOJbI TOXOAUT 110 95% u 60-
nee. OTcroa, OUEHUBAIOT MPOAYKTUBHOCTh MAIIHU M €CTECTBEHHBIX
arpo(HTOIICHO30B 110 3armacaM MPOAyKTHBHOM BJIary, CKJ1a/IbIBAIOIICH-
Csl 3a MEPHOJI BETeTaLUU KYJIbTYpPBI, 10 GopMyJIe:

100xW o
K, (10)

e K —O6uosnoruueckuit kooGQpuuuenT BononorpedaeHus.

y6 Hom

Brusinue coHeYHOM pajManyy Ha TEeTI000eCeYeHHOCTD KYIlb-
Typbl U Mcnapenue Bozbl B hopmyne (10) Boipaxeno yepes K . Ora
CBS3b, HACTOJIBKO BEJIMKA, 4TO K = SABIAETCA MOCTOAHHOM BENTMYMHOM
JUIA JAHHOU KYJIBTYPbl B KOHKPETHOU 30HE.

735



Ha ocHOBaHWMHM OLIEHKH MPOAYKTUBHOCTH MAIITHU U €CTECTBEHHBIX
arpo(HTOLEHO30B C Y4€TOM OMOKIMMATHYEeCKOrO MOTEHIMAaa Onpe-
JIeTISIETCS] yPOBEHb YPOXKAHHOCTHU KyJBTYpP B C€BOOOOPOTAX PA3TMYHO-
IO HaIpaBJIeHUsl, ECTECTBEHHBIX CEHOKOCOB M MTACTOUIIL, JIECOB U JIPY-
rux arponanamadToB, pa3pabaThIBAOTCS MEPOTIPHUSTHS MO CTAOMIH-
3al1H YKOJIOTHYECKOH 0OCTaHOBKH.

KonTpoabHbie BONPOCHI

1. JlaiiTe onpesienieHne SKOCUCTEMbI, HA30BUTE €€ KOMITOHEHTHI.

2. KakoBa poJib neproIMueckoro 3akoHa reorpaduieckoi 30Hab-
HocTH A.A. ['puropreBa—M.U. Bynpiko?

3. OObsicCHUTE POJb OPraHU3MOB U UX B3aUMOJICHCTBUS B 9KOCHC-
Teme?

4. Ha3oBuTe IMIaBHBIN HCTOYHUK, U3 KOTOPOT'O MOJYYaeT S3HEPTUI0
OOJIBITMHCTBO YKOCUCTEM.

5. OObsicHUTE MpEBpALLEHUE YHEPTUU U TTOTEPU €€ B IKOCUCTEME,
KaKOM KpyroBOpOT COBEPILAIOT B HEW 3J€MEHTbI TUTaHMUS.

6. Uro Takoe TpohuueCcKHil ypoBEHb, HILIEBAs UMb U MUILEBas
CeTh?

7. Kakne THIIBI OpraHM3MOB UTPAIOT OCHOBHYIO POJIb B MOJAEP-
JKaHUU KPYTrOoBOPOTa OMOT€HHBIX 3JIEMEHTOB?

8. JlaiiTe ompesneneHne MPOTyKTUBHOCTH SKOCUCTEMBI U HA30BU-
Te (paKTOPBI, BAUAIOLINE HA TPOTYKTUBHOCTb.

9. IloyemMy 3KOCUCTEMBI YCTOWYMBBI U [IOYEMY U3MEHSIOTCS, YTO
TaKO€ paBHOBECHE IKOCUCTEM?

10. OObsicHUTE KaKue 3aKOHBI U MPUHLIUIBI (PyHKIIMOHUPOBAHUS
9KOCHUCTEM OTPAaHWYMBAIOT ACHUCTBUSI JIFOIEH B OTHOUIEHHUAX C IPUPO-
JIOH.

11. B yem cocTouT rmaBHasi 0COOEHHOCTb U HallpaBJIEeHHE CyKLEC-
CHUOHHBIX U3MEHEHHUM?

12. Kakumu (hakTopamu OrpeesisieTCst IpOI0JKUTEITBHOCTD CYK-
ueccuu?

13. Kakoe 3HaueHHE MMEET B COBPEMEHHBIX YCIOBHUSX yUYEHHE
B.N. Bepnasackoro o Hoocdepe?
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16. OCHOBHBIE 2DKOJJIOI'MYECKHE
HNPOBJEMBI COBPEMEHHOCTHU U ITYTHU UX
PEHIEHUA

16.1 OcHoBHbBIE IKOJOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH

Xo3s1licTBeHHAasl JeATeJIbHOCTh YeJioBeka. YeroBeuecTBo SIB-
JsIeTCs 9acThio OMocdepsl, MpomyKToM ee dBomroru. OHaKO B3au-
MOOTHOIIIEHHS Y€JIOBEKa W MPUPOHBIX COOOIIECTB HUKOT/IA HE OBbIITH
0e3001auyabiIMU. C MOMEHTA W3TOTOBJICHHUS MEPBOTO MPUMHUTHBHOTO
OpyJusl YEJIOBEK YK€ HE JIOBOJILCTBYETCS MPEAMETaMH, CO3/IaHHBIMU
MPUPOJION, & HAUMHAET U3TOTOBIISITh, BBOAUTH B CBOWM OOMXOJ Tpej-
METHI, BEIIECTBA U T. [I., KOTOPbIE HAXOAATCS 32 MIPEIeTIaMU eCrnecmeeH-
HO2O OuonoUNECK020 KpYy208opomd. BO3ZHUKHOBEHNE IMBHIU3AIINN
€CTh CJIe/ICTBUE BO3HUKHOBEHUS c(hephbl HAIOMOIOTHIECKUX TTOTPeO-
HOCTEH U MaTepUaIbHBIX TEXHOJOTUH. OXOTHUYBS JEATEIIEHOCTD JPEB-
HEro 4€JI0BEeKa, HECOMHEHHO, YCKOPHIIa BBIMUPAHHE MHOTHUX KPYTTHBIX
TPaBOSTHBIX )KUBOTHBIX. B OXOTHUYBMX LENAX MOMKUTAHUE PACTH-
TEJIBHOCTH CIOCOOCTBOBAJIO OMYCTHIHUBAHWIO TeppUTOpHil. BmecTe
C TEM BO3JICHCTBHE IJIEMEH OXOTHHKOB M coOMparesiel Ha cooOIie-
CTBa 0OBIYHO HE OBIJIO 3HAYUTEIHHBIM. YesoBeK Haval MEHSTh U pa3-
pyLaTh 1esbie CoO0IIEecTBa ¢ MePeXo oM K CKOTOBOJICTBY M 3eMIIE/IC-
muto. [Ipu pocte yenoBevyeckoi MOMyasSIUN YUCIEHHOCTh JOMAITHUX
KOTIBITHBIX TIPEBBIIIAET EMKOCTh CPEJIbl, IOTpebisieMasl UMU CTerHast
pPacTUTEILHOCTh YK€ HE yCreBaeT BO30OHOBIAThCSA. CTenb WM ca-
BaHHA CMEHSIOTCS MOMyMyCThIHEH. 3-3a Takoro BO3A€MCTBUS CKOTO-
BOJICTBA MPOU30ILIO yBeIndeHue tuiomaan Caxapsl U COCETHEN MO-
TYMyCThIHHOM 30HBI — Caxensl.

B xonme pa3BuTus 3emienenus HEMpPaBUIbHAS pacralika MPUBO-
Jnia K MoTepe MIOAOPOIHOTO C0s, KOTOPBIM YHOCHJICS BOAOW WIIU
BETPOM, a M30BITOYHOE OPOIICHHUE BHI3BIBAJIO 3aCOJICHUE TTOYB.

Crnenyer OTMETUTh, YTO OMOJOTHYECKH YEJIOBEK Ha MPETUCTO-
pudeckoi (aze pa3BUTHSI OTIIMYAIICS OT BCEX JPYTUX OJAMHAKOBBIX TIO
pa3Mepy MIIEKOMUTAIOIIHNX UCKITIOYUTEIBHON OABUKHOCTBIO, TPOXO-
Jisl B CyTKH OOBIYHO BJIBOE OOJIbIIIEE pACCTOSIHUE, UeM OHHM. JIrou K
B YCJIOBUSIX HEPTreTHUECKON HEI0CTATOUHOCTH, OTCIO/IA BHIHYKICHBI
OBLITM OXPaHSITh OTPOMHYIO KOPMOBYIO TEPPUTOPHIO, B KOTOPOU TIEpH-
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OJIMYECKHU WM TIOCTOSTHHO KoueBain. M HecMOTpst Ha 3TO OHU JI0JITOE
BpeMsi HAXOAMJIHMCh B PaMKax BEChbMa CKPOMHOTO DHEPreTH4eCcKOro
mumuTa (puc. 16.1).

Br/uen A |
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~550 l% —\ 77 © o~
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PucyHok 16.1 — UcTtopunyeckme N3aMeHeHusi BO BIIOXXEHUM aHTPOMo-
reHHOW 3Hepruu ans nosly4yeHus NUWM U yaenbHOro NPoCTPaHCTBa,
HeobxoAnMoro Ans NPOKOPMIIEHUA OOHOro YefioBekKa
(no B. InMopukoBy, 1990):

1 — cobupamernscmeo (1a) u nepsobbimHas oxoma u pbiborioscmeo (16); 2 —
rnepeobbimHoe nacmbuuwHoO-Ko4egoe cKkomogodcmeo (2a) u nodce4yHo-o2Hegoe
3emnedenue (26); 3 — mpaduyuoHHoe nacmbuwHoe ckomogodcmeo (3a) u mpa-
OuyuoHHoe 3emredenue ¢ ucrosib3oeaHuemM paboyezo ckoma (36); 4 — cmodrno-
8oe ckomosodcmeo (4a) u cospemeHHoe 3emnedesniue (46). NMosicHeHus: Mo eopu-
30HManu — OnumenbHocmMb repuoda OOMUHUPOBaHUsT xo3slicmea 0aHHO20 muna
8 200ax; 1o eepmukanu — Koruyecmeo sHepauu 8 Bm Ha 1 uen. Hesawmpuxo-
8aHHble cmonbuku — nnowads 8 2a, Heobxodumas Onsi MPOKOPMAEHUs 0OHO20

yeroseka.

[lepexon k macTOMIHO-KOUEBOMY CKOTOBOJCTBY M MOJCEYHO-OT-
HEBOMY 3eMJICICIIMIO TTPHUBET K YIBOSHHIO 3aTpaT U IPH 3aMeHE COOH-
parenbcTBa KOYEBBIM CKOTOBOJICTBOM MaJlOM SKOHOMHEH MiIomaaei.
[Toncedno-orueBoe 3emiienienue TePpUTOpHAILHO d(h(deKkTrBHEH Ha
2—3 nopsiika. DTO NO3BOJIMIO CHU3UTh MOJABUKHOCTh YEJIOBEKA U B
CBOIO OY€pe/lb CO3/IAJI0 MPEANOCHUIKN i (hOpMUpOBaHHUs 00IIecTBa
CO CBOWCTBEHHBIM €My pasiesieHHeM (yHKIMH, KyIbTypHOU crienna-
mu3auueil. M B To ke BpeMsi [0JICEYHO-OIHEBOE 3eMJIEIeIIUE, IPH KO-
TOPOM YYaCTOK JieCa BBDKUTAIOT, CHUMAIOT HECKOJIBKO YPO)KaeB 1 3a0-
pachIBalOT, HEPEAKO MPUBOAMIIO K 3aMEHE JIECOB CTEIMsSMH, CaBaHHa-
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Mmu. Takum 00pazom, yke B JPEBHOCTH YEJIOBEK BBHI3BIBAT MACCOBBIE
BBIMHMpPaHUs1, HAPYLIEHUE CYKLIECCUOHHBIX PSAZ0B, 3aMEHbI OTHOTO CO-
obmiectBa ApyruM. YermoBeuecTBo, SBISSICH HEOTHEMIIEMON YacThIO
NpUPOJIbL, IPUHAUIEkKAILEH el 1 HaXoAsIIeics BHYTpH Hee, Oiaroaa-
pst pa3BUTHIO o0IIecTBa Ononornueckuii Bux Homo sapiens ObLT BbI-
BEJ/IEH U3-110]1 AEUCTBHSI €CTECTBEHHOI0 0TOOpa, MEXKBHIOBON KOHKY-
PEHLMH, OTPaHUYEHHs] pOCTa YUCIEHHOCTH, PaCIIMPUIIO BO3MOKHOC-
TH MPUCTIOCOOUTEIBHOTO MOBECHHS U paccenenus onei. Passurue
TEXHOJIOTMH U JOCTUKEHHE MHAYCTPUAIU3alUK LIMBUIM3ALIUU CO3/1a-
70 CTOMKHN MH( O TOCHIOACTBE YesIOBEKA HaJl CHJIaMU TIPUPOIBI.

3a nocjenHUe CTO JIET MPOU30LIIIM J1Ba BaKHBIX caura. Bo-nep-
BBIX, PE3KO YBEJIMUMIIACh YUCIEHHOCTh HaceJIeHust 3eMiin. Bo-BToOpbIX,
ertie 6osee pe3Ko BIPOCIIO MPOMBILIIIIEHHOE MPOU3BOICTBO, TPOU3BO/-
CTBO DHEPTHH M TIPOAYKTOB CEJIBCKOTO X035MCTBa. B pe3ymnbrare, morto-
KM BELIIECTBA U SHEPTUH, BbI3bIBAEMbIE 1€ TEbHOCTHIO YETI0BEKa, CTa-
JY COCTaBJIATH 3aMETHYIO JIOJIO OT OOIIEeH BETMYUHBI OMOTEHHOTO
KpyroBoporta. YesnoBeuecTBO CTaja0 0OKa3blBaTh 3aMETHOE BO3JEHCTBUE
Ha (YHKIMOHUPOBaHMUE Bcel Onochepsl.

Ecnu He OynyT mpHHATHI CPOYHBIE MEpBI, B ONvpKaiine 1ecsaTu-
JIETUSI MOYKHO O’KUJIATh HAPYILIEHUS M THOSTT MHOTHUX COOOIIECTB, yXy/-
LIEHUs Cpelibl OOUTAHUS B LIEJTOM.

Poct Hapoponacesenusi. OTKIIOHEHUEM OT 3aKOHOMEPHOCTEH
pPaBHOBECHSI B KUBOM MPUPOJIE CTAN YCKOPSIIOMIMNACS POCT HAPOJOHA-
cesienust 3emin. Yucno ocobeit kakoro-nubo Bua, Mo OUIOrHYeCKUM
3aKOHAM, 3aBUCUT OT MOTEHIMAla PAa3MHOKEHHS, MPOJOHKUTEIBHO-
CTH JKU3HU, IIUPOTHI MPUCTIOCOOUTETBHBIX BO3MOKHOCTEH U peryiu-
pyeTcs €CTECTBEHHBIM OTOOPOM — COBOKYIHOCTBIO HKOJIOTUYECKUX
(akropoB. Kak npaBuio, MeIKue >KUBOTHbIE 00JIee MHOTOUHCIIEHHBI,
YyeM KpyIHble. [j1si MHOIMX BUJIOB CYLIECTBYIOT B ONIPE/IEIIEHHON Mepe
HOpPMaTHBHBIE IPAaHUIIBI KOJIeOaHUH X HauboJee BEpOSATHON YHCIIeH-
HOCTH B npupojie. CuuTaercs, 4To Yncio ocodeit oxHoro Buaa adppu-
KaHCKUX YETBEPTHUYHBIX TOMUHM] — IPEIKOB YeJ0BEKa — IMpH Oia-
TONPUSTHBIX YCIOBUSIX, IO BCEM BEPOSATHOCTH, HE IipeBbIiano S00000
nu ObU10 HAMHOTO MeHbIe. CerofHs TpyIHO HAMTH OTBET, KOT/Ia IPo-
M301IUIO0 MTPEBBILIEHUE 3TON «HOPMBD». [IepBOOBITHBIN UeNIoBEK caM pac-
[IMPHUIT CBOX TIPUCTIOCOOUTETHHBIE BOZMOKHOCTH M TEM CaMBIM OCJIa-
6un npecc ectectBeHHoro oroopa. [IpubnuzurensHo 10 Havana X VIII
BEKa 4eJIOBEYECTBO YBEJINYMBAJIOCH MEIJIEHHO, CO CPEIHEH CKOpOC-
TBHIO OKOJIO OJTHOTO MPOLEHTA 32 CTOJIETHE, YTO COOTBETCTBYET YABOE-
HUIO YUCJICHHOCTH 3a ThICAYY JIET. B ManbHeeM CKopoCTh MPUPOCTa
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HAYMHAET YBEJIMYHMBATHCS U K ceperHe XX CTONeTHs mpuodperaeT
TUIEepPIKCIIOHEHIMANBbHBINA XapakTep. B1969 rony Hacenenue mupa
YBEITWYINBAJIOCh Ha 2% B TOfl, MPUPOCT COCTABHII OKOJIO 70 MITH. Yeso-
Bek mwin 150 venosek B MuHyTy. B 1989 rony npupocr B 1,8 % ot
YUCJICHHOCTH BO3POCIIEro HacenaeHus gai yxe 90 muH. yenosek (179
YeJIOBEK B MUHYTY) WM OOJIbIIIE, YeM KOTrna-in0o 3a BCIO TPEJbITy-
IIyI0 UCTOPHIO yenoBedyecTBa. B konie XX - Hayane XXI B.B. kaxxnoe
JiecsITUIIeTHE JI0OABIISIET K 0011l YMCIEHHOCTH etle | MIIp/1. YesoBek.
B konte 1992 r. Hacenenue 3emiid COCTaBIsIIO 5,6 MIP/I. YETIOBEK, a B

2000 roay mocturio 6,1

(N — M) x 108 Nx1®  MIPJ. 4EIOBEK. DTOT CTpe-

K . MUTEIBHBIA POCT HA3bIBAIOT

g N P Y gt s Oemozpapuueckum 63poi-
-200 |- / 12 60M.

k| IS 7 o bl TeHneHIs yBeTMICHHS

5 /’ s HaceleHusl 3eMilu, 1o BCei

BUJIUMOCTH, OyJeT coxpa-
. — 1 . HATBCS U B IEPBOM TIOJIOBU-
1750 1800 1850 1900 1950 2000 2050 2100 2150 2200 He XXI cronerus. T.A. Axu-
T, romst MoBa, B.B. Xackun (1994)

MPUBOJAT JaHHBIE O TOM,

PucyHok 16.2 — CueHapuu passutua  1TO 110 pasHbIM OLICHKaMm, K
npeackasbIBalOT XapaKkTep pocTa 2025 rozy Ha 3emuie Oyzaer ot
HaceneHus No pasHomy 7,6 10 9,4 MIPA. YeNOBEK.

1 — npoeHo3 OOH; 2 — meopemuyeckasi mo- (OCHOBHAS JTOJIS IpupocTa

oenb;, 3 — «83pbIBHOLI» Xapakmep rpupocma, HaceJleHUsT NPUXOAUTCS U

onpedensembili 00HOU U3 paHHUX meopud; 4 6y[[eT IIPUXOIUTHCS B 6y11y—
— OMKITOHeHUe MOOesbHbIX pacyemos om u3-

MepeHHbIX demozpachamu 3HayeHull, yeeny- LIEM Ha Da3BUBAIOIINECH
yeHHoe & 5 pa3. Kpyxkom obosHayeHo Hacmo- CTpaHbl. PasHble cueHapuu

Auee spemst pa3BUTHSA YEIOBEYECTBA I10-
Ka3aHa Ha pucyHke 16.2.

Poct Hapononacesnenust TpedyeT yBeTnueH s TPOU3BOJICTBA POy K-
TOB MMUTAHWSI, CO3/IaHUsI HOBBIX Pa00YMX MECT M PaCIIMPEHUS TPOMBIIII-
JIEHHOTO MpOM3BOJACTBA. Tak, B koHIE XX - Hadane XXI BB. €keHEBHO
TpebyeTcst BCeM JIFOISAM 3eMITH OKOJIO 2 MJIH. T Uiy, 10 MiH. M uThe-
BOH BOJIBI, 2 MJIPJI. M* KUCIIOPO/Ia JUTs IbIXaHust. Bcemu otpaciisiMu deno-
BEUECKOT0 XO3HCTBa eKeTHEBHO J00bIBaeTCs outy 300 MITH. TOHH Be-
IIECTB ¥ MaTepUasioB, CKATAETCS OKOJIO 30 MJTH. T TOTITBA, UCTIOJIB3YeT-
cst 2 Muipa. M° Bozibl M 65 Mupa. M° kuciopoza. Tak kKak Bce 9TO COnpo-
BOYK/TAETCS PACXOOBAHHEM MPUPOIHBIX PECYPCOB M MACCUPOBAHHBIM 3ar-
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PSA3HEHHEM CpENBI, TO TIABHOW MPUYMHON MPOTUBOPEUNN OKA3BIBACTCS
HUMEHHO KOMUYeCmeeHHas SKCNAHCUS Yelo8edecko2o obujecmed — BbIC-
I YpOBEHb M OBICTPOE HapacTaHWe COBOKYITHOM aHTPOTIOT€HHOW Ha-
IPY3KH Ha PUPOLTY, YCUIIEHUE €ro pa3pyLiaroiiero BoaeicTaus. Bee 3to
MMeEET OYEHb CEPhE3HBIE HE TOJIHKO IKOIOTMIECKHUE, HO U COLIATbHO-010-
JIOTUYECKUE U SKOHOMUUYECKHE MOCIEACTBHUS.

N3meHenune coctaBa atmocdepsl U kiaumarta. Haubonee paspy-
IIUTENIBHO U3 BO3JCHUCTBHUIM IEITEILHOCTH YeJIOBeKa Ha COO0IIeCcTBa —
BBIJIETICHUE 3arpsi3HuTenei. HamoMuum, 4To 3arpsi3sHUTENeM SIBISETCS
1r000€ BEIEeCTBO, MoMnaariee B arMmocdepy, MoyBy WIH TPUPOIHBIC
BOJIbI M HApYIIAIOIIee UIyHe TaM OMOJIOrMYeCKHUe, UHOTAA U U3uYec-
KHE WM XUMHYECKHE Tporiecchl. K 3arps3HUTENsIM HEpeIKo OTHOCST
paTMoaKTUBHOE M3JIyYEHUE U TEIUI0. 3arps3HeHHe Cpellbl — OJiHa U3
CaMbIX OCTPBIX TpoOsieM. BeriencTBre nesTeTbHOCTH YeloBeka, B aT-
Mocdepy nocrymnarot yrinekucnbiid ras CO, u yrapubiid ras CO, 1uokeu
cepbl SO,, metan CH,, okcuzpl azora NO,, NO, N,O. OcHoBHble uc-
TOYHHUKH UX MOCTYTIJIEHUSI — 3TO CKUTAaHUE UCKOTIAeMOT0 TOILIMBA, Bbl-
JKUTaHWE JIECOB W BBIOPOCH MPOMBIIIICHHBIX nipeanpustuid. [Ipu uc-
TIOJIB30BaHUH a3PO30JIeH B aTMOC(hepy MOCTYMal0T XJI0pPTOPYTIEPOIb,
B pe3ynbTaTe paboThl TPAHCTIOPTa — YITIEBOAOPO/bI (OEH3aMUpPeEH U JIp. ).

3a cyeT ra3oB aHTPOMON€HHOTO POUCXOKAECHHS 00Pa3yrOTCsl KUC-
JIOTHBIE OCAIKH U cMOT. KHCIIOTHBIE OCa/lku — cepHasi U a30THasi KUC-
JIOTBI, 00pa3yroIIUecs MPU PACTBOPEHNUH B BOJIC TMOKCHIIOB CEPBI U a30-
Ta, ¥ BBINAJIAIOIIME HA MOBEPXHOCTh 3EMJIM BMECTE C JIOXKIEM, TyMa-
HOM, CHETOM WJTH TIbUTBIO. [Tomamast B 03epa, KUCIIOTHBIE OCA/IKUA HEPe/I-
KO BBI3BIBAIOT I'MOEb PbIO MM BCETO KMBOTHOTO HaceneHusl. OHU Tak-
K€ MOT'YT BBI3bIBATh IOBPEKIICHHUS JINCTBBI, @ YACTO TUOEIb PACTEHUIA,
YCKOPSATH KOPPO3UIO METAJIIOB U paspylieHue 3aanuid (puc. 16.3).

KucnotHblie 1011 O0bIel YacThio HAOMIOIAI0TCS B pailoHax ¢
Pa3BUTON MPOMBIIUICHHOCTBIO. XOTS KaleJIbKH BOJABI M ObICTPO ya-
JSIFOTCA U3 aTMOC(Ephl, OHU BCE JK€ PACIPOCTPAHSAIOTCS HA COTHH KH-
JIOMETPOB OT MPOU3BO/IIINX BBIOPOCH! TEMIOCTAHIIUM, TPOMBIILIEH-
HBIX MPEINPUATHIA U T.1.

B pe3ynbTare CI0KHBIX XUMHYIECKHUX PEAKITAI CMECH I'a30B (TJIaBHBIM
00pa3oM OKHCIIOB a30Ta U YIJIEBOJOPOIOB, COAESPKAILIMXCS B BHIXJIOMHBIX
razax aBTOMOOWJIEH), MPOTEKAIOMINX B HIKHUX CIOSX aTMOC(ephI o
JIECTBUEM COJTHEYHOT'O CBETa, 00pa3yroTcsl pa3/IMuHbIe BEILECTBA, CHU-
YKAIOIIME BUANMOCTD, KOTOPBIE TTIOYYHITH Ha3BaHHe cMora. CMor KpaiiHe
BPEJIEH /U151 )KUBBIX OpraHn3mMoB. OJHUM U3 BPEIHbIX KOMIIOHEHTOB CMOra
spysietest u 030H (O,). B xpynHBIX Toposax npu 00pa3oBaHHK CMOTra €10
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OKUCNEHME

SOX SOZ H2503

HNO;  HNO; SO,

HNO3 CYXOE OTJIOXEHUE CbIPOE OTNIOXEHUE

. \NOx CTOK ol
SOx ? ,I S S04,
V\ N, ¢ /S NOs
BOLENAWBAHME | TPAHCTIOPT «
BO3MEMCTBUSA HA XMMUIO N 4

MUHEPATbI MO4BA  nougy 11 BMONOTUIO BO3MEACTBUS HA XMMMIO
BOfbl M BUONIOTUIO

PucyHok 16.3 — OnycTowunTensHoe feMcTBMe KUCNOTHOro A0XAA Ha
eBponenckomn Tepputopun Poccun

ecrectBennast koHueHtpanus (1 - 10°®) mossimaeres B 10 u Gosee pas.
O30H 37€Ch HAYMHAET OKA3bIBaTh BPEIHOE BO3/ICHCTBHE HA JIETKHE, CITH-
3UCTBIE 000JIOUKH YEJIOBEKa M Ha PaCTUTEIHLHOCTb.

C aHTpOIOTreHHBIMU U3MEHEHHSMH aTMOC(hEphI CBSI3aHO U pa3py-
IICHHUE 030HOBOTO CJIOS1, KOTOPBIH SBIISETCS 3aLIUTHBIM SKPAHOM OT YIIb-
TpaduoneToBoro m3mydeHus. OcoOeHHO OBICTPO TPOLIECC pa3pyIICHUS
030HOBOTO CJIOSI TPOUCXOUT HaJI MOIIOCAMH TITaHETHI, T71e TOSBUIIUCH
TaK Ha3bIBa€MbIE 030HOBBIC IBIPEL. B 1987 romy 3apeructpupoBana pac-
HIMPSIOIIASCS T OT rojia (TeMnbl pacmupenus — 4% B rog — 030HO-
Bas JbIpa HaJl AHTAPKTUKOM (BBIXOAAIIAS 32 KOHTYPbI MaTeprKa) U Me-
Hee 3HAYMTENIbHOE aHAIOTUYHOE 0Opa3oBaHue B ApkTHke (puc. 16.4).

PucyHok 16.4 — O3oHoBas gbipa (no H. ®. Penmepcy, 1990)
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OnacHOCTh MCTOMICHUS 030HOBOTO CJIOS 3aKJIFOYAETCS B TOM,
YTO MOXET CHU3UTHCS MOTIIONEHHE I'yOUTEIbHOTO JIIsl )KUBBIX Opra-
HU3MOB YJIBTPa(UOIETOBOTO M3ITyUeHHUs. YUEHBIE CUYUTAIOT, UYTO
OJTHOM M3 MPUYMH MCTOILEHHUSI 030HOBOTO CIIOS (3KpaHa) sBIseTCS
NPUMEHEHUE JIFOABMH XJIO0PPTOPYTIAEPOa0B (PPEOHOB), KOTOPHIE
IIMPOKO MCIIOJIB3YIOTCS B OBITY M TPOU3BOACTBE B BUJE a3PO30JIEH,
JIOpeareHToB, IeHooOpa3oBarenei, pacteopuresnei u T. 1. B 1990
rOZy MUPOBOE MPOU3BOJICTBO 030HOPA3PYIIAIOLINX BEIIECTB COCTAB-
nano 6onee 1300 teic. TonH. Xnoppropyrnepoas (CFCI1, u
CF,Cl1,), nonanas B atTmocgepy, pa3aararorcs B cTparocpepe ¢ Bbl-
JIeJICHHEM aTOMOB XJIOpa, KOTOPbIE KaTalUu3UPYIOT MpEeBpalieHue
030Ha B KHciopoa. B HwkHUX cinosx atMocdepsl ppeoHs! MoryT
COXpaHAThCS B TeueHue aecsaTuineTuii. OTcloaa OHM MOCTYNalT B
cTparocdepy, TJIe B HACTOSIIEE BPEMsS HX COAEpPKAHUE €KETOTHO
yBEJIMYUBAETCS HA 5 mponeHToB. [Ipeanonaraercs, 4T0 MPUUNHOM
UCTOIIEHHUS] 030HOBOTO CJIOSl MOKET OBITh M CBEJICHHE JIECOB Kak
NPOAYLEHTOB KHUCIOpOJIa Ha 3eMie.

beicTppiMu TeMIaMu pacTeT B aTMocdepe CoAepiKaHHue yriie-
KHCJIOTO Ta3a U MeTaHa. JTU Ta3bl 00yCIOBINBAIOT «IAPHUKOBBIN
apdext» (puc. 16.5).

PucyHok 16.5. «[MapHukoBbIn acdpchekT» (no E. A. KpukcyHoBy u ap.,

1995)
1 — HazpesaHue 3eMHOU Mo8EePXHOCMU, 2 — OmpaxeHue Mmerio8o20 U3ny4yeHusi
Semnu ecnedcmeue 3azps3HeHUss ammocgbepb! nocrnedcmeusm Onisi MPUPOOHbIX
cucmem.
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OHM NpOINyCKalOT COJIHEYHBIH CBET, HO YaCTUYHO 3aJiep:KUBa-
10T TEIJIOBOE U3JIyUYEHHE, UCITYCKAEMOE MOBEPXHOCThIO 3eMiu. 3a
nociennue 100 et KoHIEHTpaIs B aTMocdepe YIIeKHCIIoTo ra3a
BbIpocia Ha 25%, a metaHna — Ha 100%. D10 conpoBoXKAa10Ck IJ10-
OapbHBIM NOBBIIIEHUEM Temneparypsl. Tak, 3a 80-e rr. XX B. cpen-
Hsi TEMIIEpaTypa BO3/1yXa B CEBEPHOM MOJYIIAPUHU MTOBBICUIACH 110
cpaBHeHUt0 ¢ kKoHIIOM XIX cronerus Ha 0,5-0,6°C. Ha 3emne, mo
nporHo3am, cpeansas temneparypa k 2000 rony moBbICHTCS Ha
1,2°C, a B ommxkaiimue 50 et — Ha 2-5°C mo cpaBHEHHIO C JOWH-
nycTpualibHOM 31oxoil. [Torenyienne MoKeT NPpUBECTH K UHTEHCUB-
HOMY TasiHUIO JIEAHUKOB U nosbiieHuto Ha 0,5-1,5 M ypoBHa Mu-
pPOBOro OKeaHa, MPHU ITOM OKaXKyTCs 3aTOMJIEHHBIMU MHOTHE TyC-
TOHaceJIeHHbIe MpUOpexxkHbie pailoHbl. OIHAKO MPHU 00IIEM YBENU-
YEHUU KOJIMYECTBA OCAJKOB B IIEHTPAJIbHBIX paliOHaX MaTEpUKOB
KJIMMaT MOXeT cTaTh Oozee 3acyuutuBeiM. Hanmpumep, B 80-90-x
rogax XX cronetust B Appuke u CeBepHoii AMEpHUKE y4aCTUIHCh
KaTacTpopuUYECKUe 3aCyXHu, KOTOPbIE CBS3BIBAIOT C INI0OATbHBIM
MOTETJICHUEM.

Ha npumepe 3arpsznenust atmocdepsl BUIHO, UTO Jlaxke ciaadbie
BO3/ICHCTBHSI MOTYT MPUBOJUTH K KPYITHBIM HEOJaronpusaTHBIM

3arpsi3HeHHe MPHUPOIHBIX BOA. YesloBeUeCTBO NMPAKTHUECKU
MOJIHOCTBIO 3aBUCUT OT MOBEPXHOCTHBIX BOJ CYIIH — PEK U 03€p.
OTa HUYTOXKHas 4acTh BOAHBIX pecypcos (0,016%) nmoasepraercs
HanOoJiee MHTEHCUBHOMY BO3JlelicTBHIO. Bosa pek u 03ep moKpbI-
BaeT MOTPEOHOCTH YEIOBEYECTBA B MUTHEBOM BOJE, UCIIOJIB3YETCS
Ha OPOLIEHHUE B CEJIbCKOM X035HUCTBE, B MPOMBILIIEHHOCTH, CIYKUT
JUTSL OXJTQKIEHUST aTOMHBIX W TEIUIOBBIX 3JIeKTpocTaHuid. Ha Bce
BUIBI BOJOMOIB30BaHus Tpatutcs 2200 km® Bosl B roa. IToTpe6-
JIEHUE BOJBI MMOCTOSTHHO PACTET, U OJHA M3 OMACHOCTEH — ucUep-
naHue ee 3anacoB. K npumepy, 3a60p Boibl Ha OpOILIEHHUE U3 PEK
CpenHedt A3uu npuBesl K 0OMEJICHUI0 APajibCKOro MOpPs, KOTOPOe
NPaKTUYECKH MepecTano cyuecTBoBaTb. Co JHA BBICOXLIETO MOPS
COJIb Pa3HOCHUTCS BETPOM Ha COTHU KHJIOMETPOB, BBI3bIBAs 3aC0JIe-
Hue nouB. He MeHee rpo3Hoe siBJIEHHE — 3arpsi3HEHUE MPECHBIX
BogoemoB. B 1991 rony B Poccuiickoit @enepaunu co CTOUYHBIMU
BOJIaMH ObLIO COPOIIIEHO B BOJIOEMEI (B Thic. TOHH): 1200 B3BelIeH-
HBbIX BemiecTB, 190 amMmoHwmitHOTO a30Ta, 58 docdopa, 50 xenesa,
30 verenponykros, 11 CITAB, 2,1 nunka, 0,8 meau, 0,3 Gpenonon
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u T. 1. Conmu TSOKENbIX MEeTa/uioB (PTyTH, CBUHIIA, IMHKA, MEIA U
JIp.) HAKaIJIMBAIOTCS B WJI€ HA JTHE BOJOEMOB M B TKAHAX OpPraHU3-
MOB, COCTAaBJIAKOIIHUX IMTHIICBbLIC IICIIH. HpI/I InmomnajgaHu B OpraHu3M
YeJI0OBEKA COJIH TSHKEIBIX METAIOB BBI3BIBAIOT TSXKEJICHIIIME OTPaB-
nenus (puc. 16.6).

“*\"‘-‘""‘*wwf@wm mmvw'z; ZHE

#F!l it i
- '45’”493"53 Cocmarmvi: pocmumentus gg&f-ﬂ*g v’@k'ﬁa.

PucyHok 16.6 — Cxema, nosicHsiloasa o6pasoBaHue 605bLINX
KOHUEHTpaLuun pTyTn

lpumeyaHue. Ha kaxdom mpoghuyeckom yposHe 8bI0erisemcs MeHbwe pmymu,
yem noznawaemcsi. Takum obpa3om, 8 8000POCIISIX COOEPKUMCS MPONoPUYUOHaITb-
Ho 6onbwee Konuyecmso pmymu, yem 8 800e, ewe bonbuiee Konuyecmeo — 8
pbibe, numatrowetics sodopocnamu u m.0. bakmepuu e npouecc pas3noxeHusi (MyH-
KmUpHbIe CMPENIKU) yCKOpsom npespaweHue pmymu, npucymemeyowel 8 io-
bbIX Ko/luyecmeax, 8 MOKCUYHYO Memusipmyms

VYHHKaIBHBIM 110 3amacaM MpPEeCHOM BOABI sBIsETCA 03epo baii-
KaJI. IT10 /3 MHPOBBIX 3aMacoB MPECHON BOABI (MCKIIIOYAs JIbIbI) U
6onee ¥/, 3anmacos Poccuu. [Ipu 06beme 23 Thic. KM’ B 03epe €5KEr0IHO
BOCIIPOM3BOAUTCS OKOJIO 60 KM® yucTeiiel npecHoi Boasl. Hemos-
TOPUMOE KaueCTBO 00ECTIEUNBACTCS )KU3HEACATEIbHOCTbIO YHUKAIb-
HOTO0, TOHKO HaCTPOEHHOT0 OnoneHo3a baiikana, KOTopoe COIepKUT B
CBOEM COCTaBe caMoe€ OOJIbIIOE B MUPE KOJUYECTBO IHAEMHUYECKUX
¢dopm oprannzmMoB. OIHAKO TPEBOTY BBI3BIBAET BCE BO3pacTalioliee
KOJIMYECTBO XO35IICTBEHHBIX CTOKOB.
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B 1990 roy 00bem X03s11CTBEHHBIX CTOKOB, TOCTYTAIONINX B baii-
ka1, foctur 200 mutH. M. Hepeko CTOKH HeCyT ryOuTeTbHbIE 1S THI-
POOMOHTOB BEIIECTBA TAKKE, KaK PTYTh, IUHK, BOJIb(PaM, MOIUOIEH.

3arps3HeHrnEe BOJOEMOB MPOMCXOIUT HE TOJBKO OTXOJAaMH Mpo-
MBIIIIEHHOTO MTPOU3BOJICTBA, HO U MOMAJaHUEM C TIOJIEH B BOJOEMBI
OpraHuKH, MUHEPAJIbHBIX YIOOpPEeHUH, NECTULIUI0B, TIPUMEHIEMBIX B
CEJIbCKOM XO3sIMCTBE.

[Ipu paznoxeHrH OpraHUKH 3aTPavyMBaETCsl KUCIOPOL, B CBA3H C
ATUM €ro COZEp)KaHue B BOJE CHMKAETCS M MHOTHE >KUBOTHBIE THO-
HYT. MuHepaibHble YIOOpeHHs BBI3BIBAIOT OypHOE pPa3BUTHE BOJIO-
pocieil, NpuBOASIIEe 3a4acTyI0 K YXYAUICHHUIO KadyeCTBa BOABI U HC-
Ye3HOBEHHIO HamOoJiee IEeHHBIX BUIOB pbhlO. MHOTHE TECTHIINIBI
00J1a1a10T BBICOKOH YCTONUMBOCTBIO M HAKAIIJIMBAIOTCS B TKAHSAX Opra-
HU3MOB. [1pr 3TOM B Opranu3max Kaxoro ciaeayomero Tpodudecko-
IO YPOBHS MX CO/IEp’KaHHE MOBBIIIAETCS B HECKOJIBKO pa3, a UHOT/A B
JIECSITKH pa3.

Hayunble OTKpBITHS U pa3BUTHE PUIUKO-XMMHUYECKHX TEXHOJIO-
rui B XX CTOJETHH MPUBEIN K NOSBIICHUIO HCKYCCTBEHHBIX UCTOY-
HUKOB paJinalliy, MPeICTaBISAIOINX TOTEHIIMAIbHYIO ONACHOCTD IS
yesioBeuecTBa u Bceit buocdepsl. Tak, mo T.A. AkumoBoii, B.B. Xac-
kuny (1994), muoronetHsist aestesnibHOCTh [10 «Masik» (Uensiounc-
Kasi 00J1IaCTh) MPHUBEJIa K HAKOTUIEHUIO YPE3BhIYaHO OONIBIINX KOTH-
YECTB PaJHOHYKIMJIOB U 3arps3HEHUN YpaabCKOro peruoHa (paio-
HoB Yensabunckoit, CBepanosckoi, Kypranckoir u TromeHckoi 06-
nacteit). COpoC 0TXOJIOB PAJIMOXHUMHUECKOTO MPOU3BOICTBA B 1949-
1951 rr. B OTKpBITYIO TUApOIOrHyeckyto cuctemy OOckoro 6acceiina
yepe3 peky Teua, a Takxke B pe3ynabrare aBapuit 1957 u 1967 rr. B
OKPYIKaIoIIyI0 cpeay Obl10 BEIOpOIIeHo 23 MIIH. Kiopu. Pagnanuon-
HOE 3arpsi3HEHHE OXBATHIIO TEPPUTOPHUIO 25 THIC. KM? C HACETICHUEM
6osee 500 Toic. yenosek (puc. 16.7).

Mopckue Bo/bI TaKkKe MoIBepralTces 3arpsasHenuto. C pekamu
Y CO CTOKaMH MPUOPEKHBIX MPOMBIIIJIEHHBIX U CEIBCKOX03SIMCTBEH-
HBIX MPEANPHUATUN €KEr0HO BBIHOCATCA B MOPS MUJUJIMOHBI TOHH
XUMHUYECKHX OTXO/IOB, @ C KOMMYHaJIbHBIMH CTOKAMH U OpraHU4vecC-
KUX coequHeHui. M3-3a aBapuii TaHKEpOB U HEPTEA0OBIBAIOLINX
YCTAaHOBOK B OKE€aH MOMaJaeT Mo pa3HbIM HCTOYHUKAM HE MeHee 5
MJIH. TOHH HE()TH B T'OJl, BbI3bIBasi ru0€Ib MHOTHUX BOJAHBIX )KHUBOT-
HBIX, MOPCKUX MTHIL. OTaceHus BHI3BIBAIOT 3aXOPOHEHHUS SIACPHBIX
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PucyHok 16.7 — KapTta-cxema «YpanbCcKkoro paguoakTMBHOro crnega»,
cBsizaHHoro ¢ aBapuen Ha MO «Masik»
(YensabuHckaa obnactb), B 1957 rogy

OTXOZIOB Ha JHE MOpPEH, 3aTOHYBIINE KOPAOJIHU C sIIEPHBIMHU PEAaKTO-
paMH U sAepHBIM opyxkueM Ha Oopty. Hambosee 3HauuTenbHbIE
CKOIJICHUS TAKMX UCTOYHUKOB HaxojsATcsi B bapenuesom, Kapckom
u SlnoHckom Mopsix. bonee 20 1eT BOEHHBIMU UCNOJIBb30BAJIUCH aK-
Baropuu BOaM3u Hooit 3emau u Kosnbckoro momyocTpoBa B Kaue-
CTBE€ AJIEPHON CBAJIKU.

IIpousBoacTBo IHepruu. [loTpeGHOCTH B SHEPTUH SABIISETCS OJ1-
HOM M3 OCHOBHBIX KM3HEHHBIX MOTPEOHOCTEH YesloBeKa. DHEeprus
HY’KHa Kak JUIsi HOPMaJIbHOM AESITeIbHOCTH COBPEMEHHOIO YeJIOBe-
YECKOro 00IIECTBA, TaK U AJIsl HPOCTOTO (PU3HUYECKOTo CYIIECTBOBAHUS
Kaxaoro yenoseka. B konue XX-nauasie XXI cToneTus 3JIeKTpO3HEP-
THIO IJIABHBIM 00pa30M MOTYYaloT Ha THAPOAIEKTPOCTAHIIUAX, TETLIO-
BbIX M aTOMHBIX cTaHUusAX. C NOJyYE€HUEM SHEPIrUU Ha TEIIOAJIEKT-
PO3HEPIreTUYECKUX MPENNPHUATHSIX CBA3aHbI CIIOKHBIE SKOJIOTHYECKHE
npo6iemMsl. HanpumMep, MHOTHE IECATUIETHS CYUTANH, YTO THIPOITIEK-
TPOCTAHIIUH SIBJISIFOTCS] SKOJOTHUYECKU YUCTHIMU TMPEANPHUSTHSIMH, HE
HaHOCALMMHU Bpeaa rpupojie. B Poccuun noctpowniu kpynueimume ['9C
Ha OCHOBHBIX, BEJIMKHUX PEKax. ITUM CTPOUTEIbCTBOM, KaK TENEphb
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CTaJIO SICHO, HaHECEeH OOJIBIION YPOH HE TOJBKO MPHUPOJIE, HO U YeIO-
BeKy. Bo-nepBbIX, CTPOUTENLCTBO IUIOTHH Ha PAaBHUHHBIX pPeKaX BbI-
3BIBAET 3aTOIJICHUE OOJIBIINX TEPPUTOPHIA TIO]] BOJOXPAHIIIUINA, YTO
CBSI3aHO C TIEPECEICHUEM JIIO/IeH U TIOTepel MaXOTHBIX 3€Mellb, JIyTOB
¥ TacTOuUMII.

Bo-BTOpBIX, IIOTHHA, IEPETOPAKUBAS PEKY, CO3AET HEMPEOI0-
JUMBIE TPETMSTCTBUS U1 MUTPAIIMH TPOXOAHBIX M MOTYTPOXOIHBIX
PbIO, KOTOPBIE MOJHUMAIOTCSI HA HEPECT B BEPXOBbsI pek (puc. 16.8).

PucyHok 16.8 — KpacHosipckas '3C
lMpumeyarue. NnomuHa OnuHoli 1100 m u eébicomoli 120 m.

B-TpeThux, B XpaHWIMIIAX BOAA 3aCTAaMBAETCs, IPOTOYHOCTDH €€
3aMeUIAeTCs. DTO CKa3bIBAETCS HA JKU3HU BCEX OPraHU3MOB, OOHMTal0-
IIUX B PEKE U Y PEKH.
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B-ueTBepThIX, MECTHOE TIOBBIIIEHHUE BO/IbI OKA3bIBAET BIMSIHUE HA
IPYHTOBBIE BOJIbI, IPUBOUT K MOATOIIEHHIO, 3200JIa4MBaHMIO, & TaK-
)K€ K OPO3HH OEPETOB M OTOJI3HSIM.

B-nsThIX, KpyIHbIE BEICOTHBIE IJIOTUHBI HA TOPHBIX peKax Mpe-
CTaBISIOT OO0 MCTOYHUKHU OTACHOCTH, OCOOEHHO B pallOHAX C BBI-
COKOW CEeMCMUYHOCTBIO. MI3BECTHBI B MUPOBOW MPAKTUKE HECKOJIBKO
CJIy4aeB, KOT/ia MPOPBIB TAaKUX TUIOTUH MPUBOAMI K OOJIBIIUM pa3py-
LIEHUSIM U TUOETIH COTEH U ThICSY JIFOJEH.

OnacHeMIIUMH 3arps3HUTENSIMU IPUPOJHON CPEJIbl SBIISIOTCSA
TOLI, Ha KOTOPBIX CKHUTAIOTCS OTPOMHBIE OOBEMBI TOTLTHBA. MUIITH-
OHBI KyOOMETPOB BPEHBIX U OMACHBIX OTXOAOB OT paObOTHI TEILIIOBBIX
ANEKTPOCTAHIIMMA MPAKTUUECKH LIETUKOM MOCTYNAIOT B MPUPOIHYIO
cpeny.

Jlonrue roasl cuuTaNOCh, 4TO aTOMHBIE 3ieKkTpocTannu (ADC)
ABIstOTCS Oonee uncthiMH, ueM [DC, 'POC, TOL. OnHako oHH
TasAT B cebe OONMBITYI0O MOTEHIIMAIBHYIO OMTACHOCTh B CIy4Yae Cepb-
€3HbIX aBapHil peakTopa. Tak, B3pbIBbI, IOKap U U3BEPKEHUE MPO-
JIyKTOB JieJIeHus: pu aBapuu B 1986 romy Ha yeTBepTOM 3HEProO-
omoke YepHoObuTbcKOM ADC cTanm karacTpodoil Io0aIbHOTO Mac-
mraba. belio BEIOpOIIEHO M3 pa3pylIEHHOTO peakTopa okKojo 7,5
TOHHBI AJI€PHOrO TOIJIMBA U MPOJYKTOB JEJIEHHS C CYMMapHOH aK-
TUBHOCTBHIO He MeHee 50 MIIH. Ktopu. UepHOOBUIBCKUM BBIOPOCOM
B pa3Ho# creneHu 3arpsasHensl 80 % Tepputopun benopyccuu, ce-
BepHas yacTh [IpaBoOepexHoit Ykpaunsl, 17 obnacteit Poccuiic-
kol deaepanuu.

Takum 00pa3oM, SHEpPreTHKa CTaBUT CIOKHEHIIME 3KOJIOoruyec-
Kre mpoOIeMBbl.

CaezeHue JiecoOB — 0/1Ha U3 BaXXKHEUIINX N100ATbHBIX IKOJIOTHU-
YEeCKHX Mpo0JIeM COBPEMEHHOCTH. B pyHKIIMOHNPOBAaHUN TPUPOAHBIX
9KOCUCTEM POJIb JIECHBIX COOOLIECTB OrpoMHa. Jlec mornomaer armoc-
(depHOE 3arps3HEHHE aHTPONOTEHHOTO MPOUCXOKICHHS, 3alUIIACT
MOYBY OT 3PO3UH, PETYIUPYET CTOK MOBEPXHOCTHBIX BOJ, IPEMSTCTBY-
€T CHW)KEHHUIO YPOBHS IPYHTOBBIX BOJ U T. A.

YMeHbIIeHHE TUIONIA/IM JIECOB BhI3BIBAECT HAPYIIEHUE KPYTOBOPO-
TOB KUCJIOpOJa U yriepoaa B 6nochepe. Xots karacrpoduyeckue mo-
CJIEJICTBUS CBEJICHUSI JIECOB IIIMPOKO M3BECTHBI, UX YHUUTOXKEHHUE ITPO-
noikaercd. Jleca Ha Haied MyaHeTe 3aHMMAIOT MIIOMIAAb OKOJIO 42
MJIH. KM?, HO UX TUIONIA/Ib €KEr0IHO YMeHbIaeTcs Ha 2%. Hecmotpst
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Ha T0, uTo Poccust uMeeT caMmyro OOIIBITY 0 B MUPE TIJI0MIA b JIECOB (Ha
Ka)JI0T0 JKUTEJIsl IPUXOAUTCS OKOJIO 5 Ta JIECHBIX YTOAUMN), UCTIONB3Y-
etrcst 5T0 OorarcTBo He 3¢ dekTuBHO. [To MHeHHIO akajgeMuka M. Sl
JlemenieBa, MacCOBbIE IKCTEHCUBHBIE J1IECO3arOTOBKH, Oa3UpyroLIHecs
Ha CIUIOUTHBIX BBIPYOKaX, K KOHIYy XX CTOJICTHS OXBAaTHJIH 110 CYIIIE-
CTBY BE€Chb rociiecOQOH CTpaHbl. DTH PYOKH 3a4acTyr0 HOAPBIBAIOT
OCHOBBI JIECHOTO BOCIPOU3BO/ICTBA, OCOOEHHO B €BPOINEHCKON YacTH
Poccun u Ha VYpare.

CBezieHue 1ecoB BI€YET 3a OO0 rudenb ux dorarelmmx payHbl
1 ¢utopkl. YenoBek 10/KeH TOMHUTD, YTO €70 CYIECTBOBaHUE Ha IJ1a-
HETe HEPa3pBIBHO CBA3AHO C KU3HBIO U OJIArOMOIYYUEM JIECHBIX IKO-
CUCTEM.

Hcromenne n 3arps3Henne nouBbl. [104BbI ABISAIOTCA €11e 011-
HUM PECYpPCOM, KOTOPBIH MOABEPraeTcs 4pe3MEePHOI IKCILUTyaTallid U
3arps3HaeTcs. HecoBeplieHCTBO CenbCKOX03IHCTBEHHOTO MPOU3BO/-
CTBa— OCHOBHAsI IPUYMHA COKPAIEHUSI TJIOMIAIN TUIOIOPOAHBIX TTOYB.
TlmopopoIHbIA CIIOM TOYBBI MPY HEMTPABUIILHOM pacallKke 4acTo CMbI-
BaeTCs BBITIQ/IAIOIIMMHI OCaJIKaMH (BOJIHAS DPO3Hs), WIH pa3BEHBACT-
Csl BETPOM (BETpOBasi 3po3usl), MPOUCXOAUT 0Opa30BaHHE OBPAroB
(puc. 16.9).

PucyHok 16.9 — 3po3usa nouBbl U obpa3oBaHue oBpara
(no E. A. KpukcyHoBy u ap., 1995)
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Pacnamka oOmmpHBIX CTENMHBIX TUomaaen B Poccun u npyrux
CTpaHax cTaja MPUYMHON MBUIBHBIX Oypb M MO MUJUTMOHOB T'eK-
TapoB JI0JJOPOIHENIIINX 3EMEb.

Opo3sust nouBsl B XX CTOJETHH cTajga BCEMHUPHBIM 370M. [lox-
CUMTAHO, YTO B Pe3yJbTaTe BOIHOW M BETPOBOM 3pO3UN B ATOT NEPHU-
0]1 Ha TUIAHETE MOTEPSHO 2 MIIP/. Ta IT0I0POJAHBIX 3€Meb AKTUBHOTO
CEJIbCKOXO3SIICTBEHHOI'O MCIOJIb30BAHMS.

N36pITOUHOE OpOIIIEHHE, B IEPBYIO OYEPEIh B YCIOBUSAX KAPKOTO
KJIUMaTa, MOXET BbI3bIBATh 3aCOJIEHUE MOYB. DTO TaKKEe OJIHA U3 OC-
HOBHBIX MPUYMH BBINAJCHUS TAXOTHBIX 3€MeNb U3 CEIbCKOX03SCTBEH-
HOro obopota. PagroakTUBHOE 3arpsi3HEHUE TOYBBI HECET OOJIBIIYIO
omnacHocTh. PajMoakTuBHbIE BellecTBa M3 MOYB MONAAAI0T B pacTe-
HUS, 3aTEM B OPraHU3MBbI JKHUBOTHBIX M YEJIOBEKA, HAKAILJIMBAIOTCS B
HUX, BBI3bIBas pa3inyHble 3a00neBanus. JJoNToKUByIINE paAMOaKTHB-
HBIE JIEMEHTBI COXPAHAIOTCS B AKOCHCTEMax COTHHU JeT. Ocolyro onac-
HOCTB NIPECTABIISIIOT XUMHUUECKUE CPE/ICTBA 3AIIUThI, 0COOEHHO Opra-
HUYECKHE COSIMHEHHS, IPUMEHSIEMBIE B CEITbCKOM XO3SICTBE B OOPb-
0e ¢ BpenuTensimMu, 60Jae3HsIMH U copHsikamu (puc. 16.10).

OnpeicKuBanue

HUcnapeune uiau
cybrumanua

Hcnapenue

PaccesHue
Brimenaunsanue 1

() P

E ,{.* l leziﬁyaimi 33;::%}?\

N noja3eMHBIX =
BxnwyeHue M KOHIEHTPA réﬂﬂlo‘(eﬂus\ B mosEy BOJA Bunonoruueck i
- - a-
WA B OPeCHOBONHOW Macce u KD:}:‘: f:rp | KDYFOBOW%
Hagemuofi g BknoueHue n KOBLEHETPanK4d
\b--“?iicy B Mopckoii 6iuomacce

BuonorniecKul Kpyrosopot

PucyHok 16.10 — [1BmxxeHne nectuumaoB B 6uoccepe
(no Rudd, 1971; ¢ nuameHeHnsmun)
lMpumeyaHue. 3HayumernbHas Yacmb necmuyudos He docmuzaem obpabambiea-

emou meppumopuu, CHocumcs u ocedaem 8 bosiee unu MeHee yaaﬂeHHbIX 3Kocu-
cmemax
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Heywmernoe n 6eCKOHTPOIIBPHOE WCTIOIB30BAaHUE TIECTUIIUIOB MTPH-
BOJIMT K MX HAKOIUICHHUIO B TIOYBE, BOJIE, JOHHBIX OTIOKCHUSX BOJO-
€MOB.

BaxHO TOMHUTB, YTO OHHM BKJIIOYAIOTCS B SKOJOTUYCCKUE ITH-
HIEBBIE [IETH, IEPEXOAST U3 TIOYBBI M BOIBI B PACTECHUS, 3aTEM B JKH-
BOTHBIX, @ B KOHEYHOM MTOT€ MOMAIAI0T C MHUIIEH B OPraHU3M Yesio-
BEKa.

Coxkpaienne npupogHOro pazHoodpasus. UpesBbruaiiHas sKc-
TuTyaTanus, 3arpsisHeHre, a 3a4acTyl0 U MPOCTO BapBapCKOE YHUUTO-
JKEHHE TIPUPOMIHBIX COOOIIECTB MPHUBOIAT K PE3KOMY CHU)KEHHIO Pa3-
HOOOpa3us )kMBOro. BeiMUpaHue KUBOTHBIX, CBUAETENISMU KOTOPOTO
MBI SIBJIIEMCS, MOXKET CTaTh KPYITHEHIIINM B UCTOPUM HAIIEH TIaHe-
ToI. C nuna 3emin 3a nociieanue 300 et nucuesno 0obiiie BUI0B THIL
Y MIJICKOITUTAIOIINX, YeM 3a npeamecTtByromue 10000 net. Beivupa-
HHUE KPYIHBIX )KUBOTHBIX JIPAMAaTHUYHO, U OHH, €CTECTBEHHO, MOJIJIe-
kat oxpane. CrielyeT MOMHUTh, YTO MIABHBIN yiiepd pasHOoOpa3uto
COCTOHUT HE B MX TMOEIH U3-3a MPSIMOTO MPECICIOBAHNS M YHHUTOXKE-
HUS, @ B TOM, YTO B CBSI3U C OCBOCHHEM HOBBIX TIIOIIA/ICH TS CEIbC-
KOXO3SHCTBEHHOTO MPOU3BOJICTBA, PA3BUTHEM MPOMBIIIJICHHOCTH U
3arps3HEHUEM CPEIbl TUIOMIAAN MHOTUX MPUPOJHBIX SKOCHCTEM OKa-
3BIBAFOTCS HAPYIICHHBIMU. DTO TaK HAa3bIBAEMOE «KOCBEHHOE BO3JICH-
CTBHE» NMPHUBOAUT K BBIMUPAHUIO I€CATKOB U COTEH BUI0B KUBOTHBIX
U pacTeHHH, MHOTHE U3 KOTOPHIX HE OBUIM W3BECTHBI M HHUKOT/A HE
OyyT ONMMCaHbl HAYKOW. 3HAYUTEIBHO YCKOPUIICS MPOIIECC BBIMUPA-
HUSI, HATIPAMEP, JKUBOTHBIX, B CBS3H C YHUYTOKEHUEM TPOITMIECKUX
necoB. 3a nocienaue 200 JIeT UX TUIOIIAb COKPATHIIACh TOYTH BIBOE
Y TIPO/IOIKAET COKPAIIAThCs CO CKOPOCThIO 15—20 rekrapoB B MUHY-
Ty. [IpakTHYEeCKH MOTHOCTHIO MCUE3IH CTeNU B EBpa3uu u npepuu B
CIIIA. CoobrmiecTBa TyHAPHI TaKXKe MHTEHCHBHO paspymiatrorcs. Bo
MHOTHX pallOHaX HaXOSTCS MMOJ] YIPO30i KOpaJUTOBbIE pU(bI 1 IpyTHe
MOpPCKHE COOOIIECTBA.

B HapymeHHbIX, 00eIEeHHBIX M3-32 BO3JICHCTBHS YEJIOBEKa CO00-
IIeCTBaX B Hallle BpeMs YK€ BOZHUKAIOT HOBBIE BHJIbI C HEMPECKa3y-
eMBbIMU CBoMcTBaMH. CIielyeT 0KHIaTh, YTO ATOT MPOIecc OyIeT ja-
BUHOOOpa3HO HapacTaTh. [Ipy BHEAPEHHM 3TUX BHJOB B «CTapble»
CO00IIECTBa MOXKET TIPOM30MTH MX Pa3pylIeHHE W HACTYITUTH IKOJIO-
THYECKUI KpU3HC.

3aKoHbI B3aUMOOTHOLIIEHUH YesioBeK — MpUpoaa. Xoa UCTopu-
YEeCKUX W3MEHEHHH CBSI3eH MEXIy MPUPOION U YEIOBEKOM MPHBOIUT K
OIHOBPEMEHHBIM IIEpeMeHaM B IpUpozie U B (hopMax xo3sicTBa. DopMbl
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XO3SMCTBA, MEHSSICHh BCIISJICTBHE 3aTPYTHEHHUH, IPOUCXOMISAIINX OT Tepe-
MEH B IPUPOJIE, B CBOIO OUEPE/Ib BBI3BIBAIOT IIEMHBIE PEAKLIMU B IIPUPO-
ne. [TocrosiHHast oOpaTHasi CBA3b MOMYUWIIa HA38AHUE 3AKOHA OOPAMHOT
ces3uU g3aumooeticmeusi wenosex — ouocghepa I1. Jlancepo (1957), unu
3aKoHa Oymepanea, unave — yemeepmozo 3akona b. Kovmmonepa (1974):
«HHMYTO HE aeTcst Japomy». [100anbHas SKocucTeMa npesicTaBIsieT cooon
€IMHOE 1IeTI0€, B paMKaX KOTOPOrO HMYETO HE MOXKET OBbITh BBIUTPAHO
WITH TIOTEPSTHO ¥ KOTOPOE HE MOXKET SIBIISITHCS] OOBEKTOM BCEOOIIET0 Yyd-
LIEHHST: BCE, YTO OBLIO M3BJICYEHO U3 HEE YETIOBEUECKUM TPYIIOM, JOKHO
ObITh Bo3BpareHo. [1narexa mo sToMy Bekcento Henb3s u3bexars. O
MOXET OBITh TOJBKO OTCpodeH. Hen30exxHOCTh muiarekeld moayepKkuBa-
eTCSl U 3aKOHOM HezameHumocmu buocgepul. Ero hopMyIrpoBaIr MHO-
rHie uccieoBareny, Takue, kak B. Y. Bepuanckwit, /1. IT. Mapine, 3. Pek-
mro 1 1ip. Harmpumep, B. I Topmikos (1990) nanublii 3akoH hopMyrmupyeTr
creayroumm 00pazoM: «Het HUKakuX OCHOBaHHH JUISl HAJIEXK] Ha MOCT-
POCHHE MCKYCCTBEHHBIX COOOIIECTB, 00CCTICUMBAIONINX CTAOWITU3AIINIO
OKpYKAIOILeH CPeIbI C TOM e CTENEHBIO TOYHOCTH, YTO M €CTECTBEHHBIE
coobrrectBa. CokpallieHHe eCTECTBEHHON OMOTHI B 00beMe, ITPEBBIIIA0-
IIEM [TOPOTOBOE 3HAYECHHE, JIIIAET YCTOWIMBOCTH OKPYIKAIOIILYIO CPEY,
KOTOpasi He MOXKET ObITh BOCCTAHOBJICHA 32 CYET CO3aHMsI OUYUCTHBIX CO-
OpY>KeHHH 1 niepexozia K 0e30TX0IHOMY MPOM3BO/CTBY... Buocdepa... mpen-
CTaBIIsieT COOOM €AMHCTBEHHYIO CHCTEMY, 00ECTIEUHMBAIOLIYIO YCTONYH-
BOCTb CPEIbl OOMTAHUSI TIPH JTFOOBIX BO3HUKAIOIIUX BO3MYIIEHHsIX... He-
00XOIIMMO COXPaHSTh €CTECTBEHHYIO PUPOTY Ha OOJIbIIEH YacTH MoBep-
xHocTH 3emimy. Hesamennmast 6uocdepa 10 onpeneneHHOro BpeMeH!
paborana B pamkax npuHimna Jle larense-bpayna (paza. 15.10), gro
JUTSL 9TOU (pasbl 3BOIHOIMHN C(HOPMYIMPOBAHO B BUJIE 3aKOHA 0OPAMUMOC-
mu ouocghepwi I1. Jlancepo (1957): Guocdepa cTpeMHUTCs K BOCCTAHOBIIE-
HHIO SKOJIOTUIECKOTO PaBHOBECHSL,, TEM CHIIbHEE, YeM OOJIbIIIe TaBIeHNE
Ha Hee. DTO CTpEeMIICHHE MTPOIOIDKACTCS 10 JOCTHKEHHUS SKOCHCTEMaMU
KIMMaKcoBbIX (ha3 passutus. B To sxe Bpems I1. lancepo (1957) chopmy-
JIMPOBAT 3aKOH HEOOPaAmMUMOCIU 83auMO0etiCmBUst Yelnogex — ouocghe-
pa: BO30OHOBHMBIE MPUPOIHBIE PECYPCHI JeTIal0TCs HEBO30OHOBUMBIMU
B CiTydae ITyOOKOTO M3MEHEHHMS CpeJibl, 3HAYMTEILHOM TIepedKCIuTyara-
1IUM, JTOXOMISIIEH 10 IOrOJIOBHOTO YHUUTOKEHHUS WITM KPaHHEro UCTOLLe-
HHS, @ OTCIO/Ia TIPEBBIIIIEHHST BOSMOKHOCTEH MX BOCCTaHOBIEHUs. Tako-
Ba, HATpumep, (aza pa3BUTHS CUCTEMBI B3aUMOOTHOLIICHUH YEIOBEK —
npupora B Hamm 1HA. CoBpeMeHHas IIMBIIIM3AIMS U KYJIBTypa He o0ec-
NIEYMBAIOT CTAOMIIBHBIX YCJIOBHH CYILECTBOBAHHS HA 3eMJie HU JKU3HH,
HM YEJIOBEKA KaK €€ YacTH. ITO 3aK/TFOYEHUE HaXOIUT OTPaKEHHE 6 Npa-
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8ue Mepbl NPeooPAz08anLUs NPUPOOHBIX CUCEM, B XOJIE SKCTLTyaTalliy
HPUPOIHBIX CHCTEM HENb35 IEPEXOIUTh HEKOTOPbIE MPEIENbl, MTO3BOIS-
IOIIME 3TUM CUCTEMaM COXPaHSATh CBOMCTBO CAMOIIOIIEPKAHUS (CaMo-
OpraHu3aLMy U caMoperyssiun). Tak Kak CBOWCTBO M caMOpEryIsius
MPUPOTHBIX CUCTEM TOICPKUBAIOTCS ABYMsI MEXaHM3MaMH — COOTHO-
HIEHUEM 3KOJIOMMYECKUX KOMIIOHEHTOB BHYTPH CHCTEMbI U B3aUMOJEH-
CTBHEM IPOCTPAHCTBEHHO BBIPAKEHHBIX MOACUCTEM, CHCTEM TOTO K€
YPOBHSI, TO JAHHOE MPABUJIO CHIPABEIINBO JUIsl 000MX ITUX MEXaHU3MOB.

Taxum oOpa3oM, U3 npaBuiia Mepbl TPeoOpa30BaHUs MPUPOTHBIX
CHCTEM MOXHO TIPUITH K CIEAYIONIAM BBIBOJAM:

1. Enuanna (B0o300HOBMMOI0) pecypca MOKET ObITh IMOJTyueHa
JWIIH B HEKOTOPOM, ONPEeNIieMON CKOPOCThIO (DYHKIIMOHUPOBAHUS
CUCTEMBI (M UX HEpapXuH), OTPE30K BpeMeHu. B TeyeHue 3toro ot-
pe3Kka HeJb3s MEPEXOUTh PyOeKH OTpaHUYCHUH, TUKTYEMbIX BCEMHU
TEOPHUSIMU IKOJIOTHH.

2. TlepemarnyTh uepe3 (paszy mocieaoBaTeIbHOTO Pa3BUTHS MTPH-
POJHOM CUCTEMBI C yYaCTHEM KHBOT'0, KaK MPABUI0, HEBO3ZMOXKHO.

3. PaumoHasibHOE MPOBEJICHNE XO3SHCTBEHHBIX MEPOTIPUSTHIA JIMLIIb
B paMKaX HEKOTOPBIX ONITUMAJIbHBIX Pa3MEPOB, BBIXOJ1 32 KOTOPBIE B MEHb-
HIY1O ¥ OOJBIITYIO CTOPOHBI, CHIKAET MX XO3TMCTBEHHYIO (P (PEKTUBHOCT.

4. [IpeoOpa3oBaTeibHast 1€ TEILHOCTb HE JOJIKHA BBIBOUTD ITPH-
POIHbIE CUCTEMBI U3 COCTOSIHUSI PABHOBECHS IyTEM M30BITKA KAaKOTO-
TO M3 CpemooOpa3yIoNMx KOMIOHEHTOB. Eciu 3T0 HE0OX0MUMO, TO
TpeOyeTcs AoCTaToyHas KOMIEHCAUs B BU/I€ OTHOCUTENIBHO HEIpe-
00pa30BaHHBIX MPUPOIHBIX CHCTEM.

5. IlpeoGpa3zoBaHre NpUPOAbI AT JOKAJIbHbBIN WM PErHOHAIIb-
HBI{ BBIMTPHIII 32 CUET yXYAIICHUS KaKUX-TO MOKa3aTesiel B CMEXKHBIX
MECTHOCTSIX MJIM B OMochepe B LEIOM.

6. XO03sIICTBEHHOE BO3JIEHCTBUE 3aTParuBaeT HE TOJIBKO Ty CHUC-
TEMY, Ha KOTOPYIO OHO HalpaBlIeHO, HO U €€ HaJICUCTEMBbI, KOTOpBIE B
cootBeTcTBUU ¢ npuHuunoM Jle Ilarense-bpayna, «ctpemsarcs» HU-
BEJIMPOBATh NMPOU3BOIMMbBIE U3MEHEHUS. B CBA3M ¢ ATUM pacxoas! Ha
npeoOpa3oBaHUe MPHUPO/Ibl HUKOTAA HE OTPaHMYMBAIOTCS JIMLIb 3aT-
paraMu Ha HETOCPEACTBEHHO TUIAHMPYEMbIe BO3ICHCTBHS.

7. llpuponHbie LETIHBIE pEAaKLUU HUKOTJA HE OTPaHUYMBAIOTCS
M3MEHEHUSIMU BEIIECTBA M SHEPTHH, HO 3aTParuBaiOT JMHAMUYECKUE
KauecTBa CUCTEM MPUPOJIBI.

8. BTopr4HOE MOCTENEHHO CIIOKUBILEECS IKOJIOTHUECKOE PABHO-
BeCHe, KaK MPaBUJIO, YCTOWYMBEE, YEM MEPBUYHOE, HO MOTEHLUANb-
HBIN «3arac mpeodpa3oBaHMiD» MPH 3TOM COKPAIIASTCs.
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9. HecootBercTBuE «11€T€i» €CTECTBEHHO-CUCTEMHOMN PETYIISIIINN
B MIPUPOJIE U LIeJel X035 CTBa MOXKET MPUBOAUTH K 1€CTPYKLUH MPU-
POHOTO 00pa30BaHMS, T. €. CHIIBI IPUPOIBI M XO3STHCTBEHHBIX MPE00-
pa3oBaHuil B X0Zle MPOTUBOOOPCTBA CHaYaja «racat» JIpyr apyra, a
3areM MPUPOAHAs COCTABIIAIOIIAs HAYMHAET Pa3pyILaThCsl.

10. TexHUYECKUE CUCTEMBI BO3AECHUCTBHS B JUIMTEILHOM UHTEpPBa-
Jie BpEMEHH BCerza MeHee X03IUCTBEHHO Y(PPEKTUBHBI, YeM HaIlpaB-
JsIeMbI€ €CTECTBEHHBIE.

AHTpPOIIOT€HHbIE TPE0OPa30BaHUS MPUPOTHBIX CUCTEM HUMEIOT
JIOCTaTOYHO YETKUE OTPaHWYCHMS. 3/1€Ch BBISBISIIOTCS M HEKOTOPbIE
OoJiee yacTHBIE 3aKOHOMEPHOCTH, HAlpUMeEp, HALEIINE OTPaKEHUE
B 3axone yowiearoweti omoauu A. Tiopzo — 1. Manemyca: noBbllIe-
HUE Y/IEJIbHOTO BIIOKEHUSI SHEPIHU B arpOCUCTEMY HE JJaeT aJeKBaT-
HOTO MPONOPIMOHAIBHOTO YBEJTMUEHHUSI €€ MPOAYKTUBHOCTH (ypOXKaii-
HOCTH). JlaHHBIN 3aKOH cTal a30y4YHON UCTMHOM CEIbCKOXO3SICTBEH-
HOM 3KOJIOTHH.

OOpatHble CBS3M, KOTOpbIE ObUIM M3JI0KEHBI BhILLIE B 3aKOHE Oy-
MepaHTa 1 paBuiie Mepbl peoOpa30BaHMs MPUPOIHBIX CHCTEM, TAIOT
TIOJIOCHOBY 3aKOHA W11 NPAagUIa 0emMopaghuiecko20 HacvlujeHus: B 10~
0anbHOM WJIM PErHOHAILHO HM30JUPOBAHHOM COBOKYMHOCTH KOJIHYE-
CTBO HapOJOHACEJIEHUS BCErlla COOTBETCTBYET MaKCHUMaJbHOU BO3-
MOYKHOCTH MOJJIEP’KaHMs €ro JKU3HEIEATeIbHOCTH, BKITIOUasi BCE ac-
MEKTHI CIOKUBIIMXCSA NOTpeOHOCTEN uenoBeka. Bmecte ¢ Tem veno-
BEYECTBO CO3/1a€T JaBJECHHE Ha CPEy HE CTOJbKO OMOJOTHYECKH,
CKOJIBKO TeXHOTeHHO. C Ipyroi cTOpoHBI, (hakTHUeCKH B KOHIE XX -
Havyase XXI cronetus HaOmomaercss He AeMorpaduieckoe HachlIle-
HHE, a C yUeTOM BCeX MOTPEeOHOCTEH uenoBeka, upe3BbluaiiHoe nepe-
HacelleHue. Hecobmonenue npasuia 1eMorpa(uyeckoro HachIeHUs
JIaeT pe3Kkuii tucbanaHc B CHCTEME B3aUMOOTHOIIECHUH Yeiogek—npu-
pooda. K3ToMy cIBUT'Y paBHOBECHSI MOXKET JOOABUTHCS U BO3ACHCTBUE
rpyMIbl OMOIKOIOTHYECKUX (PAaKTOPOB, KOTOPBIE 3aBUCT OT IJIOTHOC-
TH BUJIOBOTO HaceseHus. He uckirouaercst cutyanusi, koraa oda orpa-
HUYMBAIOLIMX MEXaHU3Ma Peau3yloTcs OAHOBPEMEHHO, U MPOU30M-
net neMorpadudeckas karactpoda.

B nacrosiiiee Bpemst OJI0KEHHE BEChbMa 3bI0KO€, U MHOTHE yue-
HBIE MOJIaraloT, YTO Y€JI0BEYECTBO, €CJIM OHO XOUYET COXPAHUTD LIMBU-
JM3ALMI0, JOJKHO PELIUTh SKOJIOrHYECKUe MpoOIeMbl B OnKaiiime
JIECSITUIICTHSI.
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16.2 IlyTn pemieHHs 3KOJOTHYECKUX MPoldaeM

CoanaHcupoBaHHOE pa3BUTHE YeJIOBEYeCTBA — ITyTh K pellle-
HUIO COBPEMEHHBIX SKOJIOTHUYECKUX mpooiieM. COalaHCUpOBaHHOE pa3-
BUTHE MeXyHapoaHasi KOMUCCHUS 110 OXpaHe OKPY Karome cpebl 1
pazsututo OOH xapakrepusyer Kak MyTh COLMAIbHOI0, 3KOHOMHUYEC-
KOT'0 ¥ OJIUTHYECKOTO MPOrpecca, KOTOPBIN MO3BOJIHT yI0BIETBOPUTH
HY /Il HACTOSILEro 1 OyayluX NoKoJeHud. IHbIMU ci1oBamMHu, 4emno-
BEUECTBO JIOJDKHO HAYYUTHCS OKUTh TIO CPEICTBAM», MCIIOJIh30BATh
NPUPOAHBIE PECYPCHI, HE MOJPbIBAs WX, BKJIAIbIBATh I€HBIU, 00Pa3HO
BBIPAXKasICh, B «CTPAXOBKY» — (DMHAHCUPOBATH MPOTPAMMBbI, HAaIlPaB-
JICHHBIE Ha MPEAOTBpAICHNE KaTOCTPO(YUUECKUX MOCIEACTBUI COO-
CTBEHHOM JesTebHOCTH. K TakuM BakHEHIINM TIporpaMMaM CIemy-
€T OTHECTH CJEp)KMBAaHHE POCTa HACEJICHHUS; Pa3BUTHE HOBBIX IMPO-
MBIIICHHBIX TEXHOJIOTHA, MO3BOJISIFOIINX H30€KaTh 3arpsi3HEHHS, T10-
MCK HOBBIX, «YHCTHIX)» HCTOUHHKOB SHEPTUH; YBEINUEHHE IPOU3BO/I-
CTBa MPOJOBOJILCTBUS 06€3 pocTa MOCEBHBIX TIOIA/IEH.

PerynnpoBanue po:kaaeMocTH. YeTbipe OCHOBHBIX (haKTOpa Orl-
PeneNsoT YUCICHHOCTh HAPOJAOHACETICHUS U CKOPOCTh €€ N3MEHEHUSI:
pa3HuIa MeXay K03(D(PUIHEHTaMH POKAAEMOCTH U CMEPTH, MHUIpa-
1usi, GepTHUIILHOCTD M KOJIMYECTBO KHUTEJIEH B KaXI0W BO3pACTHOMN
rpymre. [Toka kosghguyuenm poscoaemocmu Boilie Kodppuyuenma
cmMepmHocmu, HaceJIeHue Oy/IeT YBeITMUUBATHCS CO CKOPOCTBIO, 3aBHU-
csAUIed OT MOJIOKHUTEIBHONW Pa3sHUIIBI MEXKIY dTUMHU BEIUYUHAMHU.
CpennerosioBasi BeJIMYMHA U3MEHEHHsI HACEJICHUS OT/IEIbHON o0ac-
TH, TOPOJIa MJT CTPAHBI B [IEJIOM OMPEIEISETCS 10 COOTHOIIEHUIO (HO-
BOPOXK/ICHHBIEtUMMUTPAHThI) — (yMepIIne+IMHUrpaHThl). YucieH-
HOCTh HAaceJeHHs 3eMJTH WM OTJENIbHOW CTPaHbl MOKET BBIPABHSITh-
Csl WM CTaOMIM3UPOBATHCS TOJIBKO MOCIE TOTO, KaK CyMMapHbIi Ko-
ahuyuenm pepmunvrocmu — CpeJiHee YUCIO JCTeH, POKICHHBIX
YKEHIIMHOM 3a ee perpoyKTUBHBIH epruoj, — Oy/IEeT paBeH WK HIKe
CPEIHETO YPOBHS NPOCMO20 80CHpoU3800cmaa, paBHoro 2,1 pebenka
Ha OfIHY KeHIIUHY. [IpH TOCTHKEHUY YpOGHS NPOCMO20 80CHPOU3B00-
cmea TpebyeTcsi HEKOTOpoe BpeMsi IJ1si CTaOMIM3aluu pocTa Hacese-
HUsL. [[pOIOIDKUTETHHOCTE ATOTO TIEPUO/IA 3aBUCHT B TIEPBYIO OYEPETh
OT KOJIMYECTBA )KEHILUH, KOTOPbIE HAXOATCS B PENPOAYKTHBHOM BO3-
pacte (15-44 roma), u OT YKCIIa IEBOYEK MOJIOXKE 15 JIET, BCTYMArOIINX
BCKOpPE B CBOHM PENPOIYKTHBHBIN TEPUOIL.

[TpomexyTok BpeMeHH, B TeUE€HHE KOTOPOTO POCT HACETICHUS MUpa
WM OTIETbHOM CTpaHbl CTAaOMIIM3UPYETCs TIOC/IE TOTO, KaK CpeHHUN
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k03 PUIHeHT GEepTHIIBHOCTH JOCTUTHET WIIM YIaJeT HHKE YPOBHS
IPOCTOr0 BOCIPOU3BOCTBA, 3aBUCUT TAKXKE OT 603pACMHOU CMPYK-
mypwl Hacenenus —IpPOLEHTHOTO COOTHOILLEHUS KEHIIUH U MYKUHUH
B Ka)KJI0M BO3pacTHOM KaTteropuu. Yem 0osblie KEHIIUH B PETPOAYK-
TUBHOM (15—44 niet) u B 1openpoaykTUBHOM (110 15 seT) Bo3pacre,
TEM JUIMHHEE MEepPHUOJl, KOTOPBIH NOTpedyeTcs KUTEIsIM, YTOObI JOC-
THub HyneBoro npupocrta Hacenenus: (HITH). OcnoBHble nu3menenus
B BO3PACTHOM CTPYKTYpe HACEIEHHUs, IPOUCXOASIINE BCIAEICTBUE BbI-
COKOM MM HU3KOH (DepTUIIBHOCTH, UMEIOT ieMOorpaduiyecKue, Colu-
QJIbHBIC ¥ DKOHOMHUYECKHUE MOCIIEICTBHUS, KOTOPBIE JUIATCS B TEUCHUE
KHU3HM 1IeJI0T0 MOKOJIEHHs WK Jaxke Oosbiue. Jlemorpadsl npeacka-
3bIBatoT, 4To Tociie 2000 rona BO3pacTHOM cOCTaB HAaceleHUs] MUpa
Ha4YHEeT MpeTepreBaTh KapAuHaIbHble U3MeHeHus. Yucmo moneit Mo-
noxe 14 net craner nanate (1), a crapuie 65 ner — pactu (2), U K
KOHITy Oy/TyIIIero Beka Hailla TiiaHeTa CHIIbHO «roctapeer (puc. 16.11).
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PucyHok 16.11 — Bo3pacTHoi coctaB HaceneHus mupa B 1975—2000
rogax v nporHos o 2150 roaa.

HelHenHue TemMibl pocTa HaCeJIeHUs! HE MOTYT COXPaHAThCA J0JI-
ro. CrienuanucThl yTBEp:KIAtoT, 4To yrke K KoHIy X X-Havairy XXI cro-
JeTHs1 0011ast YMCIICHHOCTD JIFO/IEH PEBBIIIACT AOMYCTUMYIO B HECKOJIb-
Ko pa3. EcTecTBeHHO, OHa ompenenseTcs He Mo OMOJOrMYECKHM I10-
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TPeOHOCTSIM YeJIOBEeKa B MHUIIE U T. 1.,  TI0 Ka4eCTBY JKU3HH, TOCTOM-
HoMy KoHIla XX-Hayana XXI BeKOB, U TOMY yAEJIbHOMY JTaBIEHUIO Ha
Cpey, BOZHUKAIOIIEMY MTPH CTPEMIIEHUH K 00€CTIEUEeHHIO ATOTO Kave-
cTBa cyuiecTBoBaHus. CylecTByeT MHEHHE, YTO KO BTOPOM MOJIOBUHE
XXI B. HaceneHue 3eMiiu cTabMIM3UpyeTcs Ha ypoBHe 10 Mip. ve-
JIOBEK. DTOT MPOTrHO3 OCHOBBIBAETCS HA MPEANOTI0KEHUH, YTO POXK-
JaEMOCTb B Pa3BUBAIOIIMX CTpaHaxX cHU3MTCA. [IpakTHuecku Bo BceM
MUpE MPU3HAETCS HEOOXOIUMOCTh PEryJUpOBAHUs POKAAEMOCTH. B
OOJIBIITMHCTBE Pa3BUBAIOIIMXCS CTPaH CYIIECTBYIOT PABUTEILCTBEH-
HBIE TPOrPaMMBI IO KOHTPOJTIO 32 poXkIaeMocTbio. [Ipoliema 3akito-
qyaeTcs B TOM, YTO POXKAAEMOCTb CHUKAETCS Napaule]IbHO C PpOCTOM
YPOBHSI 0JIATOCOCTOSTHUS, & TIPU COBPEMEHHOM OBICTPOM TEMIIE POCTa
HaceleHus OJarocoCTOsTHUE MOXKHO MOJHSTH TOJBKO MPHU OYEHb BbI-
COKHX TEMIaX YdKOHOMHUYECKOT0 pa3BuTus. Harpyska Ha okpy:Karoiryro
Cpely B JaHHOW CUTYyalluu MOXET MPEBbICUTH OMYCTUMBIH YPOBEHb.

CHuXKEeHME POXKIAeMOCTH — €IUHCTBEHHBIA MPUEMJIEMBIN CIIO-
€00 BBIPBATHCS M3 3TOr0 OPOYHOrO Kpyra.

YeroiiuuBoe pa3BuTHe B IJ100aJbHON cucTemMe «O0mecTBo-
npupoaa». Kongpepenuns OOH 1o okpykaroieii cpesie 1 pa3BUTHIO,
npoxonusiias B 1992 rony B Puo-ne-Kanelipo, npusiia yist BceX CTpaH
Hamel miaHeTsl Ha XXI B. KOHUEMIHIO YCTOMYUBOTO Pa3BUTHS Kak
PYKOBOJZICTBO K JAEUCTBHUIO.

VYeroitunBoe pa3BUTHE — 3TO oOecreueHre noTpedHoCTel HacTo-
A1Iero BpeMeHu 0e3 yuiepda 0CHOBOMOJIAralolM napameTpam Ouo-
cepsl ¥ He CTaBSIIUM T0J] yTPO3y CIIOCOOHOCTD OYIyIINUX TTOKOJIEHUH
YIOBIIETBOPATH CBOM MOTpeOHOCTH (prc. 16.12).

Hucxoaswan cnupans BocCxoaswan coupans

Oenaer BO3MOXHEM
ﬁm::mx S ata Crocoterever

Orpm.%fgmno BAMAeT { T |

NpueoaMT x AerpafaLsmM OKPYXa0WER Cpeas

PucyHok 16.12 — Cnupanb ycTOM4MBOro pa3BuTus
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B miobansHOM crcTeMe «00IIecTBO-TIPUPOAa» YCTOHYHMBOE pas-
BUTHE O3HA4YaeT COOIIOCHHE JIMHAMHYECKOr0 paBHOBECHS B COLU-
03KOCHCTEMAaxX pa3HOro ypoBHs. KoMIoHEeHTaMU COIIMOIKOCUCTEM SIB-
asieTcs o01IecTBO (COLMATbHBIE CUCTEMBI) U MPUPOHAs cpeaa (3Ko-U
T€OCHCTEMBI).

[Ipu orpaHrYeHHBIX PECYPCHBIX BO3MOKHOCTIX HAIIEH IUIaHETHI
JUIS HEMPEPBIBHOTO Pa3BUTHSI COLIMOAKOCUCTEM HEOOXOIMMO TMOJIEP-
JKaHHUE CO CTOPOHBI OOIIECTBA U Pa3BUTHS MPUPOIHON CPEIOM.

PanuonanbHoe ynpasieHue npupoaHbiMu pecypcamu. Orpa-
HUYEHHOCTh PeCypCcoB 3eMJIH sABIsieTcs B KOHLE X X— Hauane XXI BB.
OZIHOM M3 Hanbosee akTyaJbHBIX MPOOIEM YeIOBEUECKON LIMBUIIN3A-
IHH. B CBA3M ¢ 3TUM, OTHUM U3 Ba)KHEMIINX YCIOBHI COBPEMEHHOC-
TH MOKHO CUMTAaTh PELIEHHUE 3aJay [0 PalMOHAIIEHOMY YIPaBJIECHUIO
MIPUPOIHBIMU pecypcamu. VX BeimoHeHne TpeOyeT He TOIBKO 00IInp-
HBIX U ITYOOKMX 3HaHUH 3aKOHOMEpPHOCTEN U MeXaHU3MOB (DYHKLIMO-
HUPOBAHUS IKOJOTHUECKUX CHCTEM, HO W IeJICHANPaBIeHHOTO (op-
MHUPOBaHUS HPAaBCTBEHHOTO (hyH1aMEeHTa 00111€CTBA, OCO3HAHUS JIIO/b-
MU CBOETO €MHCTBA € NPUpoOoti, HEOOXOJUMOCTH MEPECTPONKHN CHC-
TEMbI OOLIECTBEHHOI'O NMPOU3BOCTBA U MOTPEOIEHHUS.

J71s co3HaTENnbHOTO U KBaTU(PULIMPOBAHHOTO YIIPABIEHHUS SKOHO-
MHUKOH U NMPUPOAONOIb30BAHUEM HEOOXOAMMO:

— ONpPEAENIUTh LEIN yIpPaBICHHUS;

— pa3paboTaTh MPOrpaMMy MX TOCTHKCHUS;

— CO3/1aTh MEXAHU3MbI peaju3aliy NOCTaBIECHHBIX 33/1ay.

CrpaTterusi pa3BuTHs NPOMbILIJIEHHOCTH, JHEPTreTUKHU U 00Pb-
0a ¢ 3arpsi3HeHUsIMU. [ TTaBHBIM CTpaTErMueCKUM HallpaBIeHUEM pa3-
BUTHS! TPOMBILLIJIEHHOCTH SIBJISIETCS IEPEXO0/1 HA HOBBIE BEILIECTBA, TEX-
HOJIOTMH, KOTOPBIE O3BOJISIOT YMEHBIIUTb BHIOPOCHI 3arpsi3HUTENEH.
Hcnonp3yercs ob1iee npaBuiio, 4To MPeI0TBPATUTh 3arpsi3HEHHE JIeT-
4e, 4YeM JINKBUAMPOBATh €0 MOCIEACTBUA. B MPOMBINIUIEHHOCTH AJIs
3TOT0 MPUMEHSIOTCS CUCTEMBI OYMCTKU CTOYHBIX BOJ, 00OPOTHOE BO-
JOCHA0XeHUe, ra30y/aBIlBaOIINE YCTAHOBKHY, Ha BBIXJIOMHBIX TPY-
6ax aBTOMOOMJIEH yCTaHOBIMBAIOTCS crienuaibHble GUabTphl. [lepe-
XOJl Ha HOBBIE, 00JIee «YUCTHIE» NCTOUHUKH IHEPTUU TAKIKE CIOCO0-
CTBYET YMEHBILIEHUIO 3arpsi3HEHUs IPUPOIHON cpelibl. Tak, cxUraHue
Ha ['POC mm TOL mpupogHOTro raza BMECTO YIVIS MO3BOJSIET PE3KO
CHHM3HTb BBIOPOCHI AMOKCH/IA CEPBHI.

[IpuBnekarenbHBIM CpEIN aNbTEPHATUBHBIX HCTOUHUKOB SHEPTUH
SBIISIETCS UCTIONIb30BaHue dHepruu CosHLIa, SKOTOTHYeCKH YUCTOH yxKe
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MOTOMY, YTO MHJUTHAP/IBI JIET MOCTYIACT Ha 3EMITIO U SBOJIOIHOHHBIE
MPOIIECChI MPOUCXOAMIIN Ha TUIaHETe MpH ee yyacTuu. bymaymiee Coi-
HEYHOMW SHEPreTHKH — 3a MPSAMBIM MPeoOpa3oBaHHEM COJIHEYHOI'O
U3JTyYCHUS B DJICKTPUUECKUIM TOK C MOMOIIIBIO TOJYPOBOIHHUKOBBIX
(hOoTORIIEMEHTOB — COJTHEUHBIX Oarapeit u T.h. (puc. 16.13., 16.14).
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PucyHok 16.13 — PocT achdpekTMBHOCTU NONynpoBOAHUKOBbLIX Npeob-
pa3oBartenen cosiHe4yHoro ceeta B 1975—2000 rogax
(no B. IyukoBy, 2002)

Bo MHOTHX ciyyasix 3arps3HeHne atMoc(epsl H BOJIOEMOB 3aTpa-
TNBACT MHTCPEChbl HECKOJIBKHUX WUJIM MHOT'MX CTpPaH. I[HSI YMCHBUICHUA
€ro TMOCIIEACTBUI HEOOXOAMMO MEXKIyHapOIHOE COTPYIHHUYECTBO. B
KaueCcTBE MPUMepa TaKOro COTPYAHUYECTBA CIIEAYET Ha3BaTh COIIallIe-
HHE O CHIDKEHHH TPOU3BOJICTBA XJIOPPTOPYTIIEPOIOB, B KOTOPOM yda-
CTBYIOT OOJIBIIMHCTBO FOCY/IapCTB MHpa, B ToM uKcie Poccus u ctpa-
Hbl CHI

PannonanbHOe HCNIOJB30BAHNE MUHEPAJILHBIX pecypcoB. 13-
3a HECOBEPILEHCTBA TEXHOJIOTUU AOOBIYM U NepepadOTKU MUHEPAb-
HBIX PECYpPCOB HEPEIKO HAOIIOAAaeTcs pa3pylieHre OMOLEHO030B, 3ar-
PSI3HEHHE OKPYXKAIOIEH Cpe/ibl, HapyIIEHUE KITUMaTa 1 OMOT€0XUMH-
YECKUX IMUKIIOB. K paguOHaJIbHBIM MMOAXOAaM K U3BJICUCHUIO U MEPEC-
paboTKe MPUPOIHBIX MUHEPAIBHBIX PECYPCOB OTHOCSATCS:

MaKCHMaJIbHO TOJIHOE ¥ KOMILIEKCHOE W3BJICYCHHE M3 MECTOPOK-
JICHUs1 BCEX MOJIE3HBIX KOMIOHEHTOB,;

* peKyJbTHBAIMS (BOCCTAHOBIICHUE) 3E€MEJIb MOCIE MCITOJIb30Ba-
HUSI MECTOPOXKIEHUI;
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MpeoBpasosarens
KOHUEHTPHUPOBAHHOM
CONHEYHON 3HeprkK

B ANBKTPHIECKYI0

PucyHok 16.14 — Cxema CONHe4YHOM 3HepreTM4eckom yCTaHOBKMU
6awweHHoro Tuna (no B. JlyukoBy, 2002)

* DJKOHOMHOE M 0€30TXOJHOE MCIOJIb30BaHHE ChIPhS B MPOU3BO/I-
CTBE;

* DIyOOKasi OYMCTKA M TEXHOJIOTUYECKOE MCTIOJIb30BAHNE OTXOJIOB
HPOM3BOICTBA;

* BTOPUYHOE UCIIOJIb30BAaHUE MAaTEPUAJIOB MOCIIE BBIXO/A M3JIe-

T U3 yrnotpeOiaeHus;

* WCIIOJIb30BaHHE TEXHOJOTHH, MO3BOJISIONIUX MPOBOAUTH KOH-
LEHTPAIMIO ¥ M3BIICUCHHE PACCESIHHBIX MUHEPAIbHBIX BEIIECTB;

* KCIOJb30BaHHE MPHUPOIHBIX M MCKYCCTBEHHBIX 3aMCHHUTEICH
NeUIUTHBIX MUHEPAIbHBIX COEINHEHUIT,

* pa3paboTKa M MIKPOKOE BHEIPEHHE 3aMKHYTBIX IIUKJIOB MTPOM3-
BOJICTBA;

* IPUMEHEHHE YHEProcOeperatuux TEXHOJIOTHI U T. II.

HexoTopble U3 COBPEMEHHBIX MPOM3BOJICTB M TEXHOJOTHI OTBE-
YalOT MHOTHM U3 3TUX TPEOOBaHUM, HO BMECTE C TEM HEPEIKO OHH
ellle He CTaJId HOPMOM MTPOU3BOJICTBEHHOM c(hepbl U IPUPOIAOTIOIH30-
BaHWs B MUPOBOM MacinTabe (puc. 16.15).
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PucyHok 16.15 — Npumep B3aMmocBA3M NpoM3BOACTB

Co31aHue HOBBIX TEXHOJIOTUH JIOJKHO COYETaThCs C TPaMOTHOM
HKOJIOTMYECKON AKCIEPTH30M BCEX, 0COOEHHO HIMPOKOMACIITAOHBIX
MPOEKTOB B MPOMBIIIJIEHHOCTH, CTPOUTEILCTBE, TPAHCIIOPTE, CEJbC-
KOM XO34HCTBE U JPYTUX BUAAX AESTEIbHOCTH yenoBeka. [IpoBonumas
CrieMaIbHBIMU HE3aBUCUMBIMH OpPraHaMu, TakKasi SKCIepTHu3a Mo3Bo-
JUT n30€KaTh MHOTHUX MPOCUYETOB M HEMPEICKa3yeMbIX MOCIEICTBUN
peanu3aiyy STUX MPOEKTOB s Ouochepsl.

Crparerus pa3BuTHs CeJIbLCKOro xXo3siiicTBa. B konne XX— Ha-
gane XXI cTonerunit 00beM MUPOBOH CETHCKOXO3IHCTBEHHOM MPOIYK-
UM pacTeT ObicTpee, 4yeM HaceneHue. OJTHaKo 3TOT POCT COMPOBOXK-
JIAeTCsl, KaK U3BECTHO, CYILIECTBEHHBIMU U3JIEPKKAMU: CBEACHHUEM Jie-
COB JIJIsl PACIIMPEHUs MOCEBHBIX ILIOMAACH, 3aCOJICHUEM U 3pO3UEH
MI0YB, 3arpsi3HEHUEM CPebl yI0OpEeHUAMH, NECTULUAAMU U T. 1.

B nanbHeieM pa3BUTHA CENBCKOTO XO35MCTBA CTPATErMUECKUM
HaIpPaBJIEHUEM SIBJISIETCS] TIOBBILIEHUE YPOXKANHOCTH, MO3BOJISIOLIEH
o0ecIeunThb pacTyliee HaceJIeHHe IPO0BOIBCTBHEM 0€3 YyBETHUCHHUS
MOCEBHBIX IU1011aaeH. [loBbIIEHNE YPOXKANHOCTH CENbCKOX03HCTBEH-
HBIX KYJTBTYP MOXKET OBITh JOCTUTHYTO 32 CYET PACIIUPEHHs OpOIIIe-
HUs. Bosbloe 3HaueHne, 0COOEHHO MPU HEAOCTaTKe BOAHBIX pecyp-
COB, JIOJDKHO IIPUJIABATHCS KarleJIbHOMY OpOILLEHHIO, IIPYU KOTOPOM BOJIa
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panroHaIbHO UCTOIB3YETCs MyTeM HEMOCPEACTBEHHOM €€ Mojauu K
KOPHEBOU cucTeme pacTeHui. Jpyroil myTh — BBIBEACHUE U BO3JIE-
JIbIBAaHKE HOBBIX COPTOB CEJBbCKOXO3SIMCTBEHHBIX KYIbTYp. Bo3nemnbi-
BaHME HOBBIX COPTOB, HAIIPUMED, 3€PHOBBIX KYJIbTYp, O0Jiee MPOayK-
TUBHBIX M YCTOHUYMBBIX K OOJIE3HIM, JAJI0 B TIOCIIETHUE IECITUICTUS
XX B. OCHOBHOH MPHUPOCT CETHCKOXO3IUCTBEHHONW MPOIYKIIUU. DTOT
yCreX CeJIeKIMOHEePOB ObUT Ha3BaH «3EJICHON PEBOIIOIUCH.

VYpo:kallHOCTH MOBBIIAETCS MPU YEPEIOBAHUM BO3/IEJIBIBAEMBIX
KyJbTyp (CeBOOOOPOTaX) MPUMEHUTENILHO K 30HAJBHBIM YCIOBHSIM, a
HEPEeJIKO U MPH MEePeXojie OT MOHOKYJIBTYPBI K CMEIIaHHBIM 110CEBaM,
HarnpuMep, COBMECTHOMY BbIPAIIMBAHUIO 3€PHOBBIX KYJIBTYp ¢ 6000-
BBIMH, 0COOEHHO Ha KOPMOBBIE IIEJIH.

W3BecTHO, YTO MPUPOJHBIE MHOTOBHJIOBBIE ACCOLMAIIMU pacTe-
HUH 3HAYUTENTBHO PEXKE CTPAIAIOT OT BCTIBIIIEK PA3BUTHS HACEKOMBbIX-
BpenuTenei, Bo30yauTenel 6ose3Hel, yueM NonyyIsluid MOHOKYJIBTYP
B arporeHo3ax. ITo 00bSICHAETCS BBICOKOW KOHLIEHTPAIMEH CeTbCKO-
XO35UCTBEHHBIX KYJIBTYP, UTO JIEJIAeT UX YIOOHBIM 00BEKTOM JJI1 MHO-
TOYMCIICHHBIX XHIHUKOB, MMAapa3uTOB, BO30yAMUTENEH 3a00IeBaHM 1
JPYTUX BPEIHBIX OPraHU3MOB, OCBOOOKIAIOIMXCS OT KOHKYPEHLUH,
MPUCYIIEH UM B €CTECTBEHHOU 00cTaHoBKe. OTCIOa — BasKHBIM IMy-
TEM TOBBILIEHUS YPOKaHHOCTH SBISETCS CHUKEHHE MOTEPh OT Bpe-
nuTesnei, 0oie3He U COPHSAKOB IMyTeM MHTErPUPOBAHHON CHCTEMBI
3aIIUTHI CENTbCKOXO3SIMCTBEHHBIX KYIBTYD, T1Ie 0c000€ 3HaYeHHE B OOpb-
0€ ¢ BpeJHbIMU OpraHu3MaMH MPUIAETCS arpOTEXHUUYECKUM, CEJIeK-
LIMOHHBIM, CEMEHOBOIYECKHMM TIpHeMaM, CEBOOOOpOTaM, OHOJIOTHYIeC-
KUM MeToJaM. XUMUYECKUH METO MPUMEHSETCs B KpalHUX ClTyvasX,
B I'O/Ibl, KOTJ]a BPEIHbIE OPraHM3Mbl MPEBBILLIAIOT [TOPOT BPEAOHOCHO-
CTH, CO3/1aeTCs yIpo3a oTepb ypokas U Apyrue NpHUeMbl HE JatoT BO3-
MOKHOCTH MPEAOTBPATUTH 3TH MOTEPH.

Jl1s nosryyeHust MaKCUMalbHOTO YpOxKast M ITIUTENbHOTO MOAJIEp-
YKAHUS TUIOOPOMS TTOYBBI, TEXHOJIOTHSI BHECEHUS YIOOPEHUH TaKKe
CJIOJKHA U TpeOyeT OINpeaesIeHHON SKOJOrMYECKON KylbTypbl. OnTH-
MajJbHOE COOTHOIIEHHUE MEXIAY MUHEPAIbHBIMH M OPraHMYECKUMU
YIOOpEeHUsIMH, UX HOPMBI, CPOKH, CIIOCOOBI M MECTO BHECEHHs, UC-
MOJIb30BAHKE TIOJIMBA U PBHIXJIEHUE MOYBBI, YYET MOTOJHBIX YCIOBUN
— 3TO HETOJHBIA NepedeHb (HaKTOpPOB, KOTOphIe BIUAIOT Ha d(dek-
TUBHOCTb MPUMEHEHHUs yA0OpEHUH.

[ToBbIIEeHHBIE HOPMBI, HEMPABUIIBHBIE CPOKH HITH CIIOCOOBI BHE-
CEHMsl, HalpUMep, a30THBIX YA0OOPEHUH, IPUBOAT K HAKOIJICHUIO UX
B TI0YBE, a B PACTEHUIX, COOTBETCTBEHHO, HUTPATOB, BPEIAHBIX B U3-
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OBITOUHBIX KOJMUYECTBAX JJIs YenoBeka. [[oBepXHOCTHOE U Upe3mep-
HO€ BHECEHHE Y100pEHUI MPUBOIUT K YACTUYHOMY MX CMBIBY B PEKH,
03epa, OTPABIICHUIO BOJIbI, THOEIN XUBOTHBIX M pacTeHUuH. MHOro-
YHCIEHHbIE TPUMEPHI HEPALIMOHAILHOTO 00palleHusl ¢ yI0OpeHUIMHU
CBUJIETENILCTBYIOT O HEOOXOMMOCTH THIATEILHOTO U CEPhE3HOTO BhI-
MOJHEHUS BCeX padOT B 3TOM OTpaciu CEbCKOTro X03HUCTBa.

BepositHo, B XXI B. cenbckoe X035HCTBO COBPEMEHHOTI'O THIIA CO-
XpaHUTCs. B ero pa3BUTHM HbIHELIHUE TEHAECHUMH MO3BOJISIOT Hajle-
AThCS, UTO paCcTyIiee HaceIeHne 3eMiTu OyeT 00ecreueHo PO I0BOITb-
CTBHUEM.

CoxpaHeHne NpUPOAHBIX co06mecTB. OCHOBA 071ar0COCTOSTHUS
YyeJioBeuecTBa B Oyy1leM — cOXpaHeHHe MPUPOAHOTO Pa3HO00pasusl.
YeroitunBocTh B YHKUMOHUPOBaHUU OHOcdepsl 0OecreunBaeT pas-
HOOOpa3ue MPUPOTHBIX COOOIIECTB.

JKuBoTHBIE B COOOIIECTBAX XapaKTEPU3YIOTCs ONPeAEICHHON Po-
JTYKTUBHOCTBIO, TPOM3BOIMMON B €IMHHILY BPEMEHU HOBOUM OHoMac-
coil. YestoBek Mpu UCMOJIb30BAaHUH U3bIMAET YaCTh OMOMACCHI B BUJIE
yposKasi, MPEJICTABISIONIET0 COOON Ty WM MHYIO OO OMOMPOIYK-
uy. CHUOKEHHE MTPOLYKIIMU MOXKET IPOUCXOANTD U3-3a HAJTMYMSI BHYT-
PUBHIOBOI MM MEKBUAOBOW KOHKYPEHIIMH, BO3ACHUCTBHs HEOIaro-
NPUATHBIX YCIIOBHH BHEIIHEW cpeabl M Apyrux ¢axTopoB. Paznuma
MEKIY HeH U ypoxKaeM MOXKET 3HAYMTEIbHO COKPATUTHCS U JaKE CTaTh
oTpHLaTeNbHON. B nocnenHem ciydae u3bsatue OyAeT NPeBbILIATh €C-
TECTBEHHBIH MPUPOCT OMOMACCHI TOTO MJIM MHOTO BHUJA >KUBOTHBIX,
TIOIYJISILIUA.

PazymHoOe ucnosib30BaHue 6uU0I02UYECKUX PeCyPCO8 COCTOUT:

* B MOJICP’KaHUH MTPOLYKTUBHOCTH TMOIMY/ISIIMNA HA MAKCUMAIIbHO
BBICOKOM YPOBHE;

* cOope yposkasi, BeIM4rHa KOTOPOTO MAaKCUMAITbHO OJTM3Ka K IPo-
W3BOJMMOM NOMYJISIMEN NPOTYKLMH.

JlaHHO€ peryiaMpoBaHHe IMpearnonaraeT NyO0oKoe 3HaHHUE IKOJO-
MM SKCILTyaTUPYEMOr0o BUJIa, MOMYJISILIMU, BBIPAOOTKY U COOIIOCHHE
HOPM U TPaBWJI UCTIOIb30BAHUSL.

CyuiecTByeT Tpu KaHalsia, 10 KOTOPHIM MOYET OCYIIECTBIISTHCS
yrpaBieHHe MPOAYKTUBHOCTBIO MOMYJSLUU: POXKIAEMOCTb, CMEPT-
HOCTB, CKOPOCTB POCTa 0c00ei. DTH XapaKTEPUCTHKH HAXOIATCS MO
BJIMSTHUEM LIEJIOTr0 psaia (PaKTOPOB: MUILEBBIX PECYPCOB, COCTOSHUS KITH-
Mara ¥ MoYB, HAJIMYHS BJIArd, CBETA, TEIUIA, MJIOTHOCTH OIS,
B3aMMO/JICHCTBHUS C APYTUMH BHJIAMH, HalIU4Ksl O0Jie3HEH, napa3suToB
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u 1. A. [lognepxuBast OGmaronpusTHBIE YCIOBHS W TIOAABISIST OTPHIIA-
TEeNbHbIE BO3JIEHCTBUSI, TEM CAMBIM YEJIOBEK MOXKET PETryIUPOBaTh MPO-
JTyLIMPOBaHKEe OMOMACChI, TOOMBasICh MAKCUMAJILHOM ero CKopocTH. M3-
MEHSISl MHTEHCUBHOCTh M3bsITHSI OMOMACChl UM BEJIMYMHBI cCOOMpae-
MOT0 YpOXasi, YeJIOBEK MOXKET OKa3bIBaTh KaK MOJIOKUTEILHOE, TaK 1
OTpUIIATETLHOE BO3/ICHCTBYE HA TY WM MHYIO MOMYJISIIHIO.

B MaTepranbHOM MPOU3BO/ICTBE YETOBEK UCTIONIB3YET B HACTOSIIIEE
BpeMsi He3HAYUTENIbHBIN NMPOUEHT BUI0B. HecomHeHnHo, B Oyayiem
MOTYT OBITh MCIOJIb30BaHbI TTOJIE3HBIE CBOMCTBA OOJBIIETO YKMCIA BH-
JIOB TIPY YCIIOBUH, €CJIM OHU K TOMY BpeMeHHU coxpansTcs. CoxpaHeHHne
MIPUPOHBIX COOOIIECTB BaXKHO HE TOJBKO JUISi MaTe€pualibHOro Oraro-
TOJTYHsl, HO U JIJISI TIOJTHOIIGHHOTO CYIIIECTBOBAHUSI YeJIOBEKA.

B Hacrosiiiee BpeMs sICHO, YTO JiJIsi COXpaHEHHUs! BUOBOTO Pa3HO-
00pa3us, He0OXOMMMO COXPAaHUTh HEHAPYIIEHHBIE YJaCTKH, KOTOPBIE
JIOJKHBI OBITh 3HAYMTENBHBIMU TIO IJIOMIA/IN, TAaK KaK WHA4Ye Ha He-
OOJIBIINX 3aMIOBEHBIX «OCTPOBKAX» MHOTUM BHJIaM TPO3UT BBIMHUPA-
Hue. Ha 3ToM myTH 1OCTUTHYTHI OTIpeie/IeHHbIC YCIIEXU: CO3/IaHa CETh
buocghepnvix 3anoeednurxos B Poccum v Ipyrux CTpaHax, Te Mpej-
CTaBJICHbI OCHOBHBIE cooOIiecTBa. Ha TeppuTopun 3anoBeTHUKOB 3arl-
pelieHa Besikasi X03s1iiCTBEHHAs I TENTbHOCTD, @ BOKPYT CO3/IaHbI CIie-
LMaJbHbIE OXPAaHHBIE 30HBI. 3aMOBEJHUKH MPU CPABHEHUU C JPYTHU-
MU COOOILECTBAMH CITyKaT Kak Obl 3TaJOHAMM, MTO3BOJISIFOLIMMH BbISI-
BUTh «OTKJIOHEHUS OT HOPMBI».

B nienioM ke ipu pereHrur SKOI0rHueCKUX MPOoOIIeM JOKHBI pe-
JyCMaTpUBAThCS CIEIYIOIINE BUIBI eI TETHbHOCTH:

* MECTHBIHN (JIOKQJIBbHBIN) U TI100aJIbHBIN SKOIOTUYECKUA MOHUTO-
PHIHT, T. €. ©3MEPEHNE U KOHTPOJIb COCTOSHUS BAKHEHIIINX XapaKTepH-
CTHK OKPY>KalOIIeH Cpe/Ibl, KOHIIEHTPAIIMK BPEIHBIX BEIIECTB B aTMOC-
(depe, Bojie, IOUBE;

° BOCCTaHOBJIEHHE M OXpaHa JIECOB OT IMOKapOB, BpeAUTEICH U
00JIe3HEN;

* NanbpHeIee paciliupeHre U yBeJIMYeHHUE 3aM0BEIHBIX 30H, Ta-
JIOHHBIX SKOCUCTEM, YHUKAJIBHBIX MPUPOIHBIX KOMIIEKCOB;

* OXpaHa M pa3BeJICHUE PEIKUX BUIOB PACTCHUN W KUBOTHBIX;

* MEXIYHApOAHOE COTPYAHUYECTBO B JI€J€ OXPAaHbI CPEIIbI;

* IMPOKOE MPOCBEUICHNE U HKOJIOTHIECKOe 00pa30BaHKE Hacelle-
HUSL.

Pemenue skonornyeckux mpooaeM 3aBUCUT HE TOIBKO OT YYSHBIX,
HO W TOJMTHUKOB, TIPOU3BOJIUTENCH, OT PA3yMHOTO TOBEJICHUS BCETO
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obmecTBa. Posib 3KOIOTHHM — TOMOYb OCO3HATh, YEM TIPO3HMT HE3HA-
HUE WU TIpeHeOpekeHre ITUMH NpoOJieMaMu;, U3y4dasi TPUPOJIHbIE
€000I1IIeCTBa, HANTH ITyTH UX COXPAHSHHMS JIJISl HACTOSIIETO ¥ OYTyIIero
HaIlleH IIJIaHEThI.

CemuHap

Tema: [Tytu pemenus sxkonoruueckux npoodaem (mo 1./1. 3sepeny,
1998).

Mamepuanvt u 0bopyoosanue: 1. HaTIIAaHBIE Y4eOHBIE TTOCOOUS
(nnakatel, ayauo- BUA€oanaparypa u jap.); 2. TMHEHKHU; 3. LIBETHbIE
Kapanjamu; 4. pabouast TeTpaib.

IIpogedenue cemunapa. Ilpu npoBeneHUN ceMUHApa CTYAEHTHI
JIeJISITCSl Ha JIBE MOArpYNIbl Wik 3BeHa. HecMoTpst Ha To, 4TO B KOHLIE
XX-nagane XXI cToneTuil IpUHATH BAXKHBIE PEIICHHS HA HAIMOHAb-
HOM M MEXIyHapOJIHOM YPOBHSIX, BCE €Il HE YCTPAaHEHbI MPUYNHBI
OCTPBIX KPUTHUECKUX CUTYaLMi B 00JIACTH IKOJIOTHH.

CryneHTbl CpaBHMBAIOT JBE TPYIIIIbI IEUCTBUH IO COXPAHEHUIO U
YAYYIIEHUIO TPUPOAHOHN cpeabl. OOOCHOBBIBAIOT, MOYEMY OTIAIOT
NpenoYTeHNe TEM WM UHBIM U3 HHX.

1. A. CokpaTHUTb yTEUKY OTXOJOB CO CBAJIOK.
b. BHenpuTh BTOpHUYHBIE TEXHOJOTUH UCIOJIB30BaHHUS OTXOOB.
2. A. TloBsicuts 6e30otxonHocTs ADC.
b. Ucnonb3oBath HOBbIE O€3Bpe/IHbIE HCTOYHUKH YHEPTUU.
3. A. IlpuMeHsTs HOBBIE CTTOCOOBI OOPBOBI € 3arPsA3HEHUEM OT aBTO-
MOOWJIBHOTO TpaHCMOpTa.
b. Cokpatuts moTpeOHOCTH aBTOTPAHCIIOPTA B TOTLIMBE.
4. A. Cnacarb BU/Ibl, HaXOJSIIIUECS HA TPAHU BBIMUPAHUSI.

b. OrpanuuuThe pocT HapoJOHACENEHUs, IPUBOIAIINNA K pa3py-
HIEHUIO 3KOCHCTEM U COKpAILEHHI0 OMOpa3HOOOpa3Hsl.

BriOupatoT myTh: 000CTpeHHE CUTYAIIMK WK PELIeHHE MPoOIeMbl?

OOcyxieHHe MO3BOJISIET CAEIAaTh BBIBOJ O TOM, YTO CO3JaBaEMble
YeJI0BEKOM CUCTEMBbI JKU3HE00ECTICYEHUsI, TPOTHBOPEYAIIIE €CTECTBEH-
HBIM, HEYCTOWYMBBL. [IOTIBITKH COXpaHUTh X 00peUeHBI Ha HEyIauy.

B cnoxuBieiics cutyanuu BeieTcsl NOUcK Bbixoaa. OpHUEeHTHPY-
FOTCS Ha IEUCTBHSI, BEAYIIUE K YCTOWYMBOMY Pa3BUTHIO:

- CTaOMJIM3AlMI0 YUCIEHHOCTH HapOAOHACEIECHNUS;

- BBEJICHHUE CEJIbCKOXO3SMCTBEHHBIX TEXHOJIOTHH, MperoTBpalia-
IOLIMX UCTOLIEHNE TTOYBbI M BOAHBIX PECYPCOB, HE 3arpSA3HSIOIINX 3EM-
JIF0 ¥ TIPOJTYKThI TIUTAHMUS,

- BTOPHUYHOE HCIOJIb30BaHUE OTXO/IOB;
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- pa3BUTHE DKOJOTHYECKHA YUCTHIX NCTOYHUKOB SHEPTHU;

- IOCTHXKEHHE Pa3yMHOro NOTpeOIeHHs U 3KOHOMUIO PECYPCOB.

OTBeyaroT Ha BOMPOCHI: KaKW€ MEPHI Bbl CYUTATIH Obl HYKHBIM
n00aBUTh K 3TOMYy cnucky? Kakoe yyactue Bbl MOITIM Obl IPUHSATH B
OXpaHe OKPY>KaroIeH Cpeibl:

- U3MEHMTH JIMYHBIA 00pa3 KU3HU;

- IPUHATH YYaCTHE B SKOJOTMYECKOM JIBUKECHUU;

- n30parpe npodeccHro, CBI3aHHYIO C SKOJIOTHEH, MPUPOIOTIONb-
30BaHuEM?

HecKkonbKo ecaTUIeTHil CymecTBYeT JABa MPOTHBOTIOIOKHBIX
B3MVISIa HA POJIb YENIOBEKAa B MUPE U OMACHOCTb MPoOsIeM OKpYyKaro-
el mpupogHo# cpepl. OMHU JIFOMU CYNTAIOT, YTO TIPU COXPaHEHHU
CYLIECTBYIOIIMX TEHACHUUI OyayT ycyryOusaThCs Aerpafalus U UCTo-
HICHUE MTPUPOIBl U MUP OKAKETCS Ha TPaHU KaTacTpodbl, APyTHE yBE-
PEHBI, YTO TEXHOJIOTMYECKHE JOCTHKEHHSI MTO3BOJIIOT YCIEUIHO pa3-
PELIUTD KOJIOTHYECKUE TPOOIEMBI.

JI1g OLeHKH 3THX MO3ULMKA rpynna (MoArpymna)aeauTcs Ha JBa
3BEHa!

A — CTOPOHHUKH TaK Ha3bIBAEMOI'0 «TEXHOJIOTMYECKOT0 ONTHUMHU3-
Ma» U b — CTOPOHHHKH «yTpO3bl SKOJIOTHYECKOH KatacTpodby. Kax-
JI0€ 3BeHO OepeT KapTouku ¢ TekcTtamu (Tabia. 16.1), BeIpaxkaomumMu
CBOIO TOUKY 3peHus. [Ipu oOcyxaeHnn cTyaeHTbl MPUBOAAT JTOBOAbI
«3a» U «IPOTHBY AJTBTEPHATUBHBIX TIO3UITHH.

Wtoru cemunapa otpaxaroT B pabouel TeTpajiu.

Tabnuua 16.1 — dkonornyeckue npodseMbl COBPEMEHHOCTHU
M NyTW UX peLieHus

A

b

Poab yenoBeka Ha 3emie u npodJjeMbl cpeabl

«51 1 BoOOIIIE YENIOBEK B TIEPBYIO
ouepeib». 3aBOCBaHHUE MPUPOJIbI
B IIEJIIX DKOHOMHUYECKOTO POCTa

«Mpr1 1 3emist B iesiom». CoTpyi-
HUYECTBO C MPHUPOJION It o0ec-
MEYCHUs SKOHOMUYECKOTO POCTa U
MOITIEPKaHUS KU3HU Ha 3eMIie

[TpoGnemsl cpenbl mpeyBeanye-
HBI, ©X MOYHO PEIIHUThH IyTeM
BBCICHUS HOBBIX TEXHOJIOTUH

[IpoGaeMbl OUE€HB CIOXKHBI, UX
MOYKHO PEIINTbh, €CIIU MEePEHTH K
YCTOMYMBOMY KOJIOTHYECKOMY
POCTY, COOTBETCTBYIOLIEMY IKOJIO-
TMYECKUM TpeOOBaHHUIM
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A

b

PocT 4HCI€eHHOCTH HacCeJIeHU S

HeTt HEoOX0MMMOCTH KOHTPOJIH-
pOBaTh: JIIOAM — 3TO CAMBIN BaX-
HBIW TMOTEHIUAJ JJISl peIIeHUs
mpooiem

HeoOxoquM KOHTPOJb B IEX
NoJAepKaHUs CUCTEM KHM3HE-
oOecreveHus, pOCT YUCICHHOCTH
HaceJIeHHWs] OrpaHUYUBACTCS yC-
JIOBUSMHU IJI1 BBIZKUBAHUS BCEX
HapOoJIOB

HceTomenue u ferpaganus pecypcoB U JHepruu

Mp1 Hayunmcst GepeskHO UCTIONb-
30BaTh PeCypchl U MOITOMY HE
ucuepnaeM ux

MHorue pecypcsl CHIIBHO J€Tpa-
JIMPOBAHBI ¥ KX TIOYTH HEBO3MOXK-
HO BOCCTaHOBHUTH (ITOYBA, JIyTa,
Jiec, MHOTHE BHJIBI OPTaHU3MOB)

Pa3zBenka HOBBIX MECTOPOXK-AE-
HUM, 3aMEHa MCIOJb30BaHHBIX
peCypcoB 00eCceunT UX Heucuep-
MaeMOCTb

Bunnumo, HEBO3MOXKHO 3aMEHHTh
HEKOTOpPbIE BUJIbI HEBO30OHOB-
JSIEMBIX PECYPCOB; BHEAPEHHE 3a-
MEHHUTENeH TpeOyeT HOBBIX KO-
HOMHYECKHX 3aTPYIHCHUI

DKOHOMUYECKHI POCT W HOBBIE
TEXHOJIOTUM YMEHbIIAT MCTOLIE-
HUE PECYpCOB, 3arpsi3HEHUE U
Jerpajalmio cpesibl

VYCuIIeHHOE UCTIOIB30BaHUE PECY-
PCOB MPUBCACT K YBCINUYCHUIO
OTXOJIOB, PETHOHATIBHOMY HCTO-
HICHHIO PECYPCOB, 3arPSI3HEHUIO U
HCTOIICHHUIO CPEJIbI

3aMEHUTL MOKHO JIIOOBIE BUIBI
PEIKHX PECypcoB, MOATOMY HX
cOepexeHue He TakK YK U 005-3a-
TENBHO

3aMeHa MOXKeT OBITh XY/IIETO Ka-
yecTBa MM Oojee J0poroi

JAukasi npupoaa

JnkopacTymye pacTeHHs U JUKUE
JKMBOTHBIE CYLIECTBYIOT JJIs1 Y0B-
JIeTBOPEHUS NOTPEOHOCTEMH Yelo-
BEKa

NcueznoBenue nwoboro Buaa
OpPraHu3MOB O] BIUSTHUEM JEs-
TEJIHHOCTH YeJIOBEKa HEONpaB-
JAHHO; WX HMCIOJb30BaHUE HE
JIOJDKHO HapyliaTh paBHOBECHE
9KOJIOTUYECKUX CUCTEM
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KonTpoas 3arpsisHeHus

KoHTponb He noiKeH caepiku-
BaTh AKOHOMUYECKUN POCT, obec-
MEYMBAIOLIUM CPEJCTBA HA €T0
IpOBEICHUE

HenocTarouHblii KOHTPOJIH HAHO-
CHT yiepO 3J10pOBBIO JIIOACH,
JIPYTUX BUJIOB OPTaHU3MOB, YXY/I-
aeT MEePCIEeKTUBBI Pa3BUTHSA
SKOHOMUKH

TeM, KTO 3arps3HsIET, IPaBUTEb-
CTBO IIPEIOCTABIISIET HAJIOTOBBIE
JbrOThl Ha 000pYAOBaHHE IS
KOHTPOJIS 3arpA3HEHUS

Te, KTO 3arpsi3HSET, HECYT Pacxo-
JIbI TIO 3arPsI3HEHHIO; 1IEHBI Ha TO-
Bapbl U YCIYTU BKIIOYAIOT CTOU-
MOCTh KOHTPOJS 3a 3arpsizHe-
HUEM; MPUHLUI «32 BCE IUIATUT
HaJIOrOIIaTENbIINUK») MacKHpPYET
naryOHble M3AEpPKKH TPOU3BOJI-
CTBa

KonTpons Ha BbIXO/I€, MOCIIE TOTO
KaK 3arpsi3HeHUE YKe TPOU30IIIIO0

KOHTpOJ'IB Ha BXOJ€ C LICJIbIO IIPC-
JOTBpalICHU 3arpsA3HCHUS CPEIbI

Cxxuranue, 3aTOTUICHHE, 3aX0po-
HEHHUE OTXOJI0B

OTX0/1bl, KaK BTOPUYHBIE peCyp-
Cbl, KOTOpbIe HEOOXOAUMO HC-
HOJIb30BaTh MOBTOPHO

KoHTpoJbHbIe BONIPOCHI

1. Kakvie oCHOBHBIE 3KOJIOTUYECKHUE TTPOOJIEMBI CTOSIT TEpe de-

JIOBEUYECTBOM?

2. Kakoe BnusiHME OKa3bIBaeT XO3SHUCTBEHHAs JACATCIBbHOCTb 4YC-

JIOBEKAa Ha OKPY’KAIOIIYIO Cpey?

3. KaxoBa sKkosoruyeckasi CUTyalys B BallleM peruone?

4. B yeM CymHOCTb KOHIETIIIUHN YCTOHUMUBOTO Pa3BUTHS B TII00ATb-
HOM cucteme «O0111eCcTBO — MPUPOIa»?

5. KakoBa cTparerusi pa3BuTHs POMBIIIEHHOCTH, YHEPTE€THKH,
CeITbCKOTO X03s1iicTBa U OOPHOBI ¢ 3arpsi3HeHnEM?

6. B uem cymHocTh cOXpaHeHUs IPUPOTHBIX COOOIIECTB, KaK OC-
HOBBI OJIArOCOCTOSTHUS Y€JI0BEYECTBA B Oy ry1iemM?
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TEPMHUHBI U ITIOHATUA*

A0uoTHYecKue (PaKTOPbl — KOMIUIEKC YCIOBUH HEOpPraHU-
YECKOM Cpejibl, BIUSIOLMX HA OPraHU3M.

ABTOTPO(BI — OpPraHu3Mbl, OEpylLIUe HYKHbIE WM I KHU3-
HU XMMHUUYECKHE 3JIEMEHTHI U3 OKPYKAIOIIeH UX KOCHOW MaTepuu 1
He TpeOyoLue A MOCTPOEHUsI CBOETO Tejla FOTOBBIX OpraHuyec-
KMX COEJMHEHHH JIpyroro opraiu3ma. OCHOBHOW UCTOYHUK SHEP-
I'MH, UCII0JIb3yeMbli aBTOTpodamu, — CoaHLe.

Arpeccusi — dopma cBs3eid, XapakTepu3yromascs uctpeoiie-
HUEM 0co0ell cBoero BHa.

AnanTam/m — HpI/ICHOCO6H€HI/I6 OpraHu3MoOB K CpCac.

Akkpekuus — obpazoBanue CoHEYHOW CUCTEMBI U3 00JIaKka
pa3pexEHHOTo raza U IMbUIH.

AJtesionaTus — XUMUYECKHE B3aUMOBIIUSHUS MEK/y pacTe-
HUSIMU B COOOIIECTBE, OKA3bIBAOIIEE HA OPraHU3Mbl THOO TOKCH-
4ecKoe, MO0 CTUMYIIUPYIOIIee JeHCTBHE.

AMeHCcaJIM3M — THI MEXBHUJIOBBIX B3aMMOOTHOIICHUH, MPH
KOTOPOM OJIMH BHJ TIOJABJIsIET CYIIECTBOBAHUE JPYroro BUia, HE
WCTIBITHIBAsE TTPOTHUBOJICHCTBUS.

AHeMOXOPHﬂ — paccejieHne Oprann3mMoB C IOMOLIbIO BO3AY LI~
HBIX IIOTOKOB.

Apean — yacTb 36MHON MOBEPXHOCTH, B MpeJiesiax KOTOPOH
pacmnpocTpaHeH TOT WJIM MHOH BHUII.

AtMocdepa — razooOpasHas 000704YKa TUIAHETHI, COCTOSIIAs
U3 CMECH Pa3JIMYHBIX Ta30B, BOJSHBIX NMapOB U MBLIH.

AYTIKOJIOTHSI — Pa3Jiell SKOJIOTHH, H3yJaroIlnii B3aHMOOTHO-
nieHus 0coOel (OpraHu3MOB) ¢ OKPYXKAIOIIEH Cpelou.

Aspobnocepa — o6sactb aTMochepsl, HaceIeHHAs adpolu-
OHTaMH, CyOCTpPaTOM KU3HHU KOTOPBIX CIYKUT BJlara BO3ayXa.

ASPPOMJIAHKTOH — OPTraHU3Mbl, TACCUBHO MEPEHOCUMBIE TO-
TOKaMH BO3JIyXa.

* MHo2ue mepMuHbI U MOHSIMUSI pasHbIMU agmopamu MOHUMamcsi HeoOUHAK08o,
noamomy npueedeHHble hopMynupPoKU U onpedeneHus mepMuHoO8 U noHsImud
He Moaym paccmampueamsCsi Kak Cmpo2o HopMamusHbIe.
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Bentanab — JgHO OoKeaHa Kak cpeja OOMTaHWs JOHHBIX Opra-
HU3MOB.

Bentoc — coBokynHocTh pacteHuil (puToOEHTOC) U KHUBOT-
HBIX (3000€HTOC), BEAYIIUX JTOHHBIH 00pa3 *KU3HH.

BuorenHoe BemecTBo — co3/1aeTcs U nepepadaThIBaeTCs KHU3-
HBIO, COBOKYITHOCTSIMH JKUBBIX OPTaHU3MOB, HATIPUMED, HEPTH, Ka-
MEHHBIH YroJjb, U3BECTHSKHU H Ap.

Buoreoxumuvecknii KpyroBopor (OMOreOXUMHUYECKHUM UKIT)
— 0OMEH XMMMUYECKHX IJIEMEHTOB MEXKIY ’KUBBIMH OpraHM3MaMu
W HEOPTraHWUYECKON Cpeaoi, pa3auyHbIE CTAAUNU KOTOPOTO MPOXO-
JST BHYTPH DKOCUCTEMBI.

BbuokocHoe BemecTBO — co3aeTcs B Onocdepe oTHOBpEMEH-
HO JXMBBIMHU OpraHu3MaMu U KOCHBIMH IpouecCcaMu, MpCACTaBIIAA
CUCTEMbI JTUHaAMHWYECKOI'O PaBHOBECUA TEX U JAPYTHUX (HO‘{Ba, KoOpa
BBIBETPHUBAaHWsA, IIPUPOAHBIC BOIBI, CBOMCTBa KOTOPBIX 3aBUCAT OT
JIeSITEIFHOCTH Ha 3eMJIe )KHBOTO BEIIECTBA).

BuomM — cOBOKYMHOCTBH COOOIIECTB OPraHU3MOB (PKOCHUCTEM)
KaKOW-TH00 KPYMHON TEPPUTOPHH, HAPUMED, MPHUPOIHON 30HBI:
OMOM TYHIpBI, TAWTW U T. II.

Buocdepa — cBoeOpaznas o6onouka 3emin, coeprraiias BCro
COBOKYITHOCTb JKUBBIX OPTAHU3MOB U TY 4aCTh BEIIECTBA TUIAHETHI,
KOTOpasi HAXOAUTCS B HEMPEPHIBHOM OOMEHE C ATUMH OpraHu3Ma-
MHU.

Buora — coBOKYNMHOCTb BH/10B OPraHU3MOB KaKOHW-T1M00 KpyII-
HOUW TeppUTOpHUH, HapuMep, OMOTa TYHIPHI U T. .

Bbuotuueckmnii (0uon0rnyecKkuii) KPyroBOpoT — LUPKYISIUS
BEIIECTB MEXKAY MOUYBOM, PACTEHUSIMU, )KUBOTHBIMU U MUKPOOpPTa-
HHU3MaMH.

buoruueckue q)aKTOpLI — COBOKYINHOCTDb BJIMAHUA KHU3HC-
ACATCIBbHOCTHU OJJHUX OPraHM3MOB Ha JpYyruc.

Buoton — oHOPOJHBIN B DKOJIOTHYECKOM OTHOIIEHUHU ydac-
TOK 3€MHOU MOBEPXHOCTH (TEPPUTOPHUU WIIM aKBATOPHUH ), 3aHATHINA
OJHUM OHMOLIEHO30M.

BuoneHno3 — COBOKYIHOCTh NMONYJALUN BCEX BUIOB JKHMBBIX
OpraHU3MOB, HACEISIOIUX ONpPEEICHHYI0 reorpaduueckyro Tep-
PUTOPHIO, OTIMYAIONIYIOCS OT APYTHX COCEJHUX TEPPUTOPHUM MO
XUMHUYECKOMY COCTaBY IOYB, BOJ, a TaKXe MO pAny (HuU3MUecKux
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nokasaTesiei (BpIcOTa HaJ YPOBHEM MOpsi, BEITUYNHA COJHEYHOTO
00Jy4eHUs U T. 11.).

BasioBas nepBuyHas npoaykTuBHOCTh (BIIII) — cxopocTs,
C KOTOPOM pacTeHMs] HaKaIlJIMBAOT XUMHYECKYIO SHEPTHUIO.

FaJ'IO(l)HIlLI — JKHMBOTHBIC, HpI/ICHOCO6I/IBH_II/ICCH K XXM3HH Ha
3aCOJICHHBIX ITOYBax.

TleauoguThl — CBETOBBIC BUJIBI PACTEHHH, OOMUTAIONIME HA OT-
KPBITBIX MECTaX C XOPOIIEH OCBEIIEHHOCTHIO.

I'e00MOHTBI — JXKMBOTHBIE, IIOCTOSHHO OOMTAIOLINE B IOYBE.

Tl'eoOuocepa — BepxHsS yacTh 3eMHOW KOpbI (TuTOChEpa),
HAaCeJICHHOE T'e00MOHTaMHU.

I'eokceHbl — KUBOTHBIE, MHOT/IA NTOCEMIAIOLME TOYBY /Jis Bpe-
MEHHOT'O YKPBITUS WU yOexKuIIa.

Teopunanszanuss — norpyxenue 0a3albHOW (HMIKHEH) YacTH
pacTeHus B MOYBY.

l'eopuabsl — KUBOTHBIE, YaCTh LHUKJIA Pa3BUTHUS KOTOPHBIX
(uame onHa U3 (a3) o0sA3aTeILHO MPOXOAUT B MOUBE.

IeTepoTHnHYecKHne peaKINHu — B3aUMOJICHCTBHUS MKy 0CO-
OsSIMH pPa3HBIX BUJIOB.

I'erepoTpodbl — opranus3mbl, Hy)KAalOIIKUECS sl CBOETO IMHU-
TaHHWS B OPraHMYECKOM BEIIEeCTBE, 00pa30BaHHOM JPYTHMH Opra-
HU3MaMHU.

FeTepoqumﬂ — pasjiniyua CTpOCHUSA HAABOAHBIX U IOABOI-
HBIX JIMCTHEB Y OAHOT'O U TOTO K€ paCTCHUA.

I'urpodurbl — pacteHus, oOuTaONIME BO BIAXKHON cpelie, He
NEepeHOCIINe BOAHOTO NeGUITa U 001a1afoIue He BHICOKOH 3a-
CYX0YCTOMUYUBOCTBIO.

I'mapo6uocdepa — rnodanbHBI MHUp BOIBI (BOAHAS 000JI0Y-
ka 3emuid 0€3 MOJA3eMHbIX BOJ), HACEJIEHHBIH THIPOOHOHTAMHU.

I'mapocdepa — cOBOKYIMHOCTB BCEX BOA 3EMIIM: MAaTEPUKOBBIX
(TTyOMHHBIX, TOYBEHHBIX, TOBEPXHOCTHBIX ), OKEAHMYECKUX, aTMOC-
(bepHBIX.

I'mppoduThl — BOIHBIE pACTEHUS, TPUKPEIICHHBIE K TPYHTY
U MOrpYKEHHbIE B BOJY TOJIBKO HM)KHMUMH CBOMMH YacCTSIMHU.

TI'omeocTa3 — nuHAMUYECKOE paBHOBECHE MPOLECCOB, MTPOTE-
KaloIIMX B OpraHu3Me, MOonyJasuuu, OMOLeHO3€e, IKOCUCTEME.
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T'omoTHNIHYECKHEe peaKIUU — B3aUMOACUCTBUS MEXAY 0CO-
OsIMH OJTHOTO M TOTO K€ BU/A.

FyMyc — OPraHHU4YC€CKOC BCUICCTBO IOYBbLI, COCTOALLICC U3 OT-
MCPIINX OCTAaTKOB paCTeHI/Iﬁ " JKUBOTHBIX.

F}’TTaIII/Iﬂ — BBIACJICHUC BOJbI Yy paCTCHI/Iﬁ qyepe3 crueuuajb-
HBIC BBIACIUTCIBbHBIC KJIICTKH, PAaCIIOJOXCHHBIC IO Kpar HWJIHW Ha
OCTpHUC JIUCTA.

Jem3Ko010TUs1 — pa3zien 3KOJO0TUH, U3yUatOl[ui B3aUMOOTHO-
HIEHUS MOMYJSIAN, BUA C OKPYKAIOIIEH Cpelon.

JeTput — MenKHe YacTHIIbI OCTAaTKOB OPraHW3MOB U UX BbI-
JICJICHUH.

JerputHble (canpoduTHbIC) MUIEBBIC [eNW — MUIIEBHIC
e, HAUMHAIOIINECS C OTMEPIIUX 0CTATKOB PACTEHHM, TPYTIOB JKHU-
BOTHBIX.

Herpurodarm — opraHu3Msbl, MUTAOIIHAECS JETPUTOM.

JloMuHAHTBI — Mnpeobiajaromue B GUTOIEHO03aX BUJbI pac-
TEHUH.

EMKocTh cpeabl — KOJIWYECTBEHHAs XapaKTEPHUCTHKA COBO-
KYIHOCTH YCIIOBUM, OTPaHUYMUBAIOUIUX POCT YMCIEHHOCTH TOMY-
JIAIAN.

Kusoe BemecTtBo — 1o B. . Bepuajackomy, 310 cOBOKYII-
HOCTh BCEX JKMBBIX OPTaHU3MOB COBPEMEHHOUN OMOCheEpHI.

Kusnennasi ¢popma opranusma — MOp(OJIOTHYSCKUN THII
HPUCTIOCOOJICHUS] PACTEHHS MJIM )KUBOTHOTO K OCHOBHBIM (pakToO-
pamM MeCTOOOHMTaHHS U ONPEACICHHOMY 00pa3y KHU3HU.

3aK0H KOHCTAHTHOCTH KOJIMY€CTBA )KUBOT0 BellecTBa O0Mo-
chepnl (B. U. BepHajickuii): KOTHYECTBO KUBOTO BelecTBa (OHO-
Macchl BCEX OpraHu3MoB) Ouocdepsl s JaHHON T€0J0THYECKON
SIOXH TIOCTOSTHHO.

3akon munumyma (1O. JIubuxa): )KM3HEHHOCTh OpraHU3Ma Ofl-
penenseTcsl caMbIM CJTa0bIM 3B€HOM B IIEMH €r0 SKOJOTMYECKUX TO-
tpebHocTeit. FO. JInbux dopmynupoBan TaHHBIN 3aKOH CIIEAYIOIIUM
oOpazoM: «BerecTBoM, HAXOAAIIMMCS B MUHUMYME, YIIPABIISIETCS YPO-
Kal ¥ oTpeeNsieTcsl BEIMUMHA U YCTOHYMBOCTD MOCIIEHETO BO Bpe-
MEHM.
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3akoH HeoOpaTumocTu IBoJronuu (J1. [Tomro): sposmrorus Heo-
OparuMa; opranusMm (MOMyJISALHKs, BU) HE MOXET BEPHYThCS K Mpe-
YKHEMY COCTOSTHHUIO, YK€ OCYIIECTBICHHOMY B PSIIy €r0 MPEIKOB.

3akon TonepanTHocTH (B. llendopna): mpouseranue opranus-
Ma OTPaHUYECHO 30HaMH MaKCUMyMa U MHUHHUMYyMa OTpeIeTeHHBIX
IKOJIOTHYECKUX (hakTOpoB. Mexkay HUMHU pacroyiaraeTcs 30Ha OIl-
tamyMa. Kaxaeiii BUJ XapaKTepHU3yeTCss CBOCH moiepanmHoCmbio
— CNMOCOOHOCTBHIO MEPEHOCUTh OTKJIOHEHHUS IKOJIOTMUECKUX (ak-
TOPOB OT ONITHMAJIbHBIX.

3akonbl 3xog0orum (b. Kommonepa): 1. Bece cBsizano co Bcewm;
2. Bce nomxHo kyna-To nesarscs; 3. [Ipupona 3naet nyuie; 4. Huuro
HE JIaeTCs JJapOM.

300oramusi — ONbUICHHE PACTEHUN MIIEKOTIMTAIOIIUMHU.

HNonusupyouue n3jay4eHnsl — U3ITYYEHHUS C OYCHb BBICOKOH
SHEPrUe, KOTopble CIOCOOHBI BHIOMBATH DJIEKTPOHBI U3 aTOMOB U
MPHUCOEIUHATH UX K IPYTUM aToMaM ¢ 00pa30BaHHUEM Iap IMOJT0KHU-
TEJbHBIX U OTPULIATEIHHBIX HOHOB.

Kannub6anu3m — noxxupanue ocodeil cBoero Bua.

«KBapTHpaHCTB0» — HCIIOJIH30BAHUE OJHUMHU BHIAMHU JPY-
rUX (MX TeJl WIK UX KWJIKII) B KAYeCTBE YOCIKHUIIA UITH JKUIIHIIA.

Kiaumake — oTHOCHTEIBHO CTAOMIBHOE COCTOSIHUE OMOIIeHO3a
(aKOCHCTEMBI).

KonBeprenuusi — BHelIHee CXOACTBO, BO3HUKAIOLIEE Y MpeI-
CTaBHTEJIeH pa3HBIX HEPOACTBEHHBIX IPYIIN M BUJIOB B pE3yJbTaTe
CXOJTHOTO 00pasa >KU3HH.

KonkypeH1usi — KaXIIblii U3 BUIOB OKa3bIBACT HA IPYTOH He-
OnaromnpusiTHOE JeiicTBre. BUIbl KOHKYPHPYIOT B TIOUCKAX MHUIIH,
YKPBITHI, MECT KJIAJIKH SUI] U T. TI.

KoMmMmeHcanu3M — B3aMMOOTHOIIEHHUS! OPTraHU3MOB, TIPH KO-
TOPBIX OJIMH U3 TAPTHEPOB MOJIYYAET MOJIb3Y, HE HAHOCS ymepo npy-
TOMY.

KoHcopreHT — LEHTpaJIbHBIA YJIEH WIH SAPO KOHCOPYUU.

KoncopTbl — Tpynmna opraHu3MoB, CBSI3aHHBIX C SIPOM KOH-
copyuu, ¢ €€ KOHCOP2EHMOM.

KoHcopumusi — COBOKYNHOCTH MOMYJISIIIHA OPraHU3MOB, KH3-
HEESATEIbHOCTh KOTOPHIX B Mpeeiax OJHOro OMOlLeHo3a Tpopu-
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YECKHW WJIM TONMUYECKH CBS3aHa C HEHTPAJbHBIM BHJIOM — aBTO-
TPO(HBIM OPraHU3MOM.

Koncymentsl niau ¢parorpodpbl — retepoTpodHbIE OpraHu3-
MBI, TJIIaBHBIM 00pa3oM, )KMBOTHbIE, MMUTAIOMIHUECS APYTUMHU Opra-
HHU3MaMH WJIM YacTUI[AMHU OPTraHMYeCKOTO BElIeCTBa.

KocHoe BemecTBO — COBOKYITHOCTh TE€X BElIECTB B OHocde-
pe, B 00pa30BaHUHM KOTOPBIX KHBbIE OPraHU3Mbl HE YYaCTBYIOT.

Kpuopurbl — pacTeHus XoJ0IHBIX U CYXHUX MECTOOOUTAHUH.

Kcepodutbl — pacTeHust CyXux MECTOOOUTAHHH, CITOCOOHBIC
NEPEHOCUTh 3HAUYUTEIbHBIM HEAOCTATOK BJIard — MOYBEHHYIO U aT-
MOC(EPHYIO 3aCyXYy.

JIutochepa — BepxHsis «TBepAas» 00o0j0uka 3eMiIH, MOCTe-
NEHHO MepexosAIas ¢ IyOnHON B cepbl C MEHbIIIEH TPOYHOCTHIO
BellecTBa. BkitouaeT semmyro kopy 1 BEpXHIOW Manmuio 3eMIH.

JInTopuTHI — pacTeHHs KaMEHHUCTBIX MECTOOOHUTaHUH.

MaxkpoOuoTun (MakpoOMoTa) — KPyIHbIE MOYBEHHBIE KH-
BOTHBIE C pa3Mepamu Teaa oT 2 10 20 MM.

MeraduoTun (Meradmora) — KpyIHbIE 36MJIEPOH, INIABHBIM
00pa3oM U3 ymuciia MIEKONUTAIOIUX.

Me3o6noTun (Me300M0Ta) — COBOKYMHOCTh CPaBHUTEIBHO
MEJIKUX, JIEFKO U3BJICKAIOIIMXCS U3 TTOYBbI, MOJABUAKHBIX ) KUBOTHBIX
(MOYBEHHBIE HEMATO/IbI, IMYMHKA HACEKOMBIX, KJICIIH, HOTOXBOCT-
KW U 11p.).

Me30(puTBI — pacTeHHs] YMEPEHHO yBIaKHEHHBIX MECTOOOU-
TaHUH.

Mukpo6uoTun (MUKpPOOMOTA) — MOYBEHHBIE MUKPOOPTaHH3-
MbI, COCTABJISIFOIIME OCHOBHOE 3BEHO JCTPUTHOU MUILEBOU LIECIH,
MPEJCTaBISIIOT CO00M Kak Obl MPOMEXYTOUHOE 3BEHO MEXKAY pac-
TUTEIBHBIMU OCTATKAMH W TOYBEHHBIMHU JKWUBOTHBIMH.

Mo3au4HOCTH — HEOJJHOPOJHOCTH (PUTOIEHO30B B TOPU30H-
TaJHbHOM OTHOIIECHWH M PACWICHEHHE WX Ha 0OJiee MEJIKHE CTPYK-

TYpBI.
MyTyaan3m — cUMOMOTHYECKHE B3aMMOOTHOUIEHUs, KOTAa
00a COXXUTENbCTBYIOLIUX BU/IAa U3BJICKAIOT B3aUMHYIO MOJIb3Y.

HaxjeOHu4YecTBO — HOTp€6HeHI/Ie OCTAaTKOB IHUIIMW XO3sAHWHA,
HanpuMeEp, B3aUMOOTHOIICHUSA aKyJ C p516aMH—anananaM1/I.
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HekTOH — COBOKYIMHOCTD MeJarndecKux aKTUBHO TepeIBUTa-
IOLIUXCS JKUBOTHBIX, HE MMEIOIIMX HETOCPEJCTBEHHBIH CBS3HU C
JTHOM (KHUTBI, KaJbMaphbl, TACTOHOTHE, PHIOBI).

Hejitpanusm — o0a BH1a HE3aBUCUMBI U HE OKa3bIBAIOT IPYT
Ha JIpyra HUKaKorO BIUSHUSI.

Hurtpoduabr — pactenus, TpeboBaTenbHbIE K MOBBIIIEHHOMY
COAEpPKaHUIO a30Ta B IOYBE.

Hoocdepa — cdepa pasyma. ['mnorerndeckas ctaausi pa3Bu-
TUS Ouocgepwvl, Korna pasymMHas JI€ATebHOCTh Y€JIOBEKa CTaHET
IJIaBHBIM OTIPEAEIAIONINM (HaKTOPOM €€ YCMOoUuuU8020 pa3eumusl.

OrpanuyuBauuil (UMUTHPYOMUI) pakTOp — 3TO (Dak-
TOp, YPOBEHb KOTOPOI'O B KAUECTBEHHOM HJIM KOJIMYECTBEHHOM OT-
HOILIEHUHU (HEIOCTATOK UM N30BITOK) OKa3bIBa€TCs OJIM3KUM K Mpe-
JleJlaM BBIHOCJIMBOCTH JJAHHOT'O OpraHu3Ma.

OpHuTOPUIUA — ONBUICHUE PACTEHHUIN C TOMOIILIO TTHII.

IMapa3uTu3m — Gopma B3aMMOOTHOLICHUI MEKAY BUJAMHU, IPU
KOTOPOW OpraHWU3MBl OJHOTO BUJIA (MapasuTa, MOTPEeOUTENs) KU-
BYT 3a CUET MUTATEJIbHbIX BELECTB WM TKaHEH opraHu3Ma Apyroro
BHJIa (X0351MHA) B TEUEHHE OINPEEIEHHOIO BPEMEHHU.

ITapauenbl — CTPYKTYpPHBIE YaCTH TOPU3OHTAIBHOIO pacdiie-
HeHUs1 OMOLIEHO03a, OTJIMYAIOIINECS COCTaBOM, CTPYKTYpPOH, CBOM-
CTBaMHU KOMIIOHEHTOB, CHEUU(PUKON MX CBA3€H M MaTepHaIbHO-
SHEPreTUYECKOro 0OMeHa.

ITaToren — areHT, BBI3BIBAIOIINI MATOJIOTHYECKUE MPOIIECCHI
B OpraHu3Me.

IMenarmanap — Touma BOABI B OKEaHE MJIM MOPE, KakK cpeaa 00u-
TaHWS MEeJarn4ecKuX OPraHu3MOB, NIAHKMOHA U HEKINOHA.

Iepuoanyeckuii 3aKoH reorpauyeckoi 30HAJIBHOCTH A. A.
I'puropbeBa — M. U. Byasiko — co cMeHo# ¢u3uko-reorpapuyec-
KHX TI0SICOB 3eMJIM aHAJIOTHYHbBIE JIAHIIIA(PTHBIC 30HBI U UX HEKO-
TOpbIE O0IIME CBOWCTBA MEPUOJIUYECKH MOBTOPSIOTCS.

MMupamuga 6uomacc — rpadudeckoe n300pakeHUe COOTHO-
HICHHUS MEX]Ly MPOAYIEHTAMU U KOHCYMEHTAMHU Pa3HbIX MOPSIKOB,
BBIPA)KEHHOE B €IMHULIAX OMOMACCHI.

MMupamuaa yncjieHHocTH (Yuces) — rpaduueckoe nzoodpaxe-
HUE COOTHOLIEHUS MEXIY NpooyyeHmamu U KOHCYMEeHMAaMu pas-
HBIX TOPSIKOB, BRIPAXKEHHOE B €IMHUIIAX YUCITIA 0COOCH.
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IMupamuaa s3xoJorudeckas — rpaguaeckoe n300paxeHue co-
OTHOUICHUS MEXIY NPOOYYeHMAaMu N KOHCYMEHmMamu Pa3HbIX 1O-
PANIKOB, BEIpAXKEHHOE B €JIMHMIIAX OMoMacchl (mupamuaa buomacc),
gucia ocodel (mupamMuaa 4uces) Wik 3aKJIF0UEeHHON B Macce KH-
BOTO BEIIECTBA DHEPTUH (MUpaMUa SHEPTHUH).

IIupamuaa 3vepruii — rpaduueckoe M300pa’keHUE COOTHO-
LICHUS MEXY npoOyYyeHmamu U KOHCyMeHmamu pa3sHblX MOPSIKOB,
BBIPa)KEHHOE B €JUHMLIAX 3aKJIOUYEHHON B Macce JKUBOI'0 BELIECTBA
JHEPTHUH.

IMumeBbie cBSI3M — 3TO MEXAHU3MBbI [IEPEAAUN IHEPTUU OT OJ1-
HOTO Opra"Hu3Ma K JIpyromy.

IumeBas (Tpoduyeckas) ceTb — CIUIETEHHUE MUIIEBHIX (TPO-
(huueckux) 1enei B CI0OKHOM COOOIIECTBE.

IInmesas (Tpoduueckas) nenb — NOCIE€I0BATEIBHOCTD I€-
peHOCa DHEPIUH B DKOCHCTEME.

IIaHKTOH — COBOKYIHOCTH MEJarn4ecKhuX OPraHu3MOB, HE
o0nagaronmx CnocoOHOCThIO K OBICTPBIM aKTUBHBIM TEPEIBHIKE-
HHUSIM. DTO MEJIKUE KUBOTHBIE — 300NIAHKMON W PACTCHUS — Pu-
moniaHKmoH, KOTOPbIC HE MOTYT IIPOTUBOCTOATH TCUCHUAM.

Iloroga — 5TO HeNMpepbIBHO MEHSIOIIEECS] COCTOSIHUE aTMOC-
(dhepbl y 3eMHOU TOBEPXHOCTH, MPUMEPHO J10 BHICOTHI 20 KM (Tpa-
HULa Tporocdepsl).

Monyasiuuss — 3jeMeHTapHasi TPyNIUPOBKA OPraHU3MOB OTI-
pelleneHHoro Buaa, 00nanarmmnias BCeMr HEe0OOXOAUMbBIMHU YCIOBHS-
MH ISl TIOJJICPIKAHUSI CBOCH YMCICHHOCTH HEO003PUMO JITTUTENb-
HOE BpeMs B TIOCTOSIHHO M3MEHSIIOLIUXCS YCIOBHIX CPEbI.

IIpaBuso npenBapeHus AjleXMHa — NIMPOKO PacIpoCTpaHeH-
HbIE BUJIbl PACTEHUH Ha IOT€ MPOU3PACTAIOT HA CEBEPHBIX CKIIOHAX,
a Ha CeBepe BCTPEUAIOTCS TOJBKO Ha FOXKHBIX.

IIpaBuiio AJuleHa — y BHJIOB, XUBYIIUX B 00OJiee XOJIOAHOM
KJIMMaTe, BBICTYMAIOLIME YaCTH Tea (XBOCT, YIIM U JIp.) MEHbIIE,
YeM y POACTBEHHBIX BHIOB M3 00Jiee TEIJIbIX MECT.

IIpaBuio beprmana — npu npoJBHIKEHUH HA CEBEP CPEHUE
pasMepsl Tella B MOMYJANUAX SHIOTEPMHBIX KUBOTHBIX yBEIINYU-
BaIOTCA.

IIpasuio Baur-T'oppa — npu onTuManbHBIX TEMIIEpaTypax
y BCEX OpPraHU3MOB (PU3HOIOTMUECKHE NTPOLECCHl IPOTEKAIOT HaK-
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0oJiee MHTEHCUBHO, YTO CIIOCOOCTBYET YBEIMUYCHHUIO TEMIIOB UX PO-
cTa.

IIpaBunao I'morepa — okpacka )KMBOTHBIX B XOJIOJHOM H Cy-
XOM KJIMMaTe CPaBHUTEIBHO CBETJEE, YEM B TEIJIOM U BIIAKHOM.

IIpaBuao 10% (npasuio nupamubl sHepruit P. JInunnemana)
— € OJIHOTO TPO(PHUUECKOTO YPOBHS IKOJIOTHUECKON MUPaMHUIBI TTe-
PEXOIUT Ha APYroii, Oosiee BLICOKUH, B cpeiHeM He Oosiee 10% sHep-
TUH.

IpaBuiao 1% — nis 6uocdepsbl B LETOM A0S BO3MOKHOTO
noTpeOIeHNS] YUCTOW TIEPBUYHON MPOAYKIMH (HAa YPOBHE KOHCY-
MEHTOB BBICIIMX MOPSAKOB) HE npeBbimaet 1%.

IIpaBuiao THHEeMaHHA — COXpAaHEHUE U pACCEIEHUE BUAOB pa-
CTEHUH OrpaHMYMBAET YCTOWYUBOCTH K HEOIArompusTHBIM abHO-
TUYECKHUM BO3JEHCTBUSIM (XOJIOJ, )Kapa) penpoayKTUBHBIX OPraHOB
Y HE3aLUMILIEHHBIX MOJIOJIBIX PACTEHUM.

IIpoTrokoonepanus — MNPOCTON TUI CUMOMOTHYECKHUX CBSI3EH.
[Tpu 3T0# hopMe coBMECTHOE CYIIECTBOBAHHUE BBITOTHO sl 000UX
BUJIOB, HO HE 0053aTEIbHO JUJIS HUX, T. €. HE SIBISETCS HENpPEeMEeH-
HBIM YCJIOBUEM BBIKMBAHUS MOMYJSLUN.

IlcammopuThl — pacTeHus, NPUCIOCOOIEHHBIE ISl KU3HU
Ha MOJABMKHBIX MECKax.

Paguonykanabl (paguakTUBHBIE U30TOIBI) — H30TOIMBI dJie-
MEHTOB, HCITYCKAIOIINE PAJMOAKTUBHBIC U3ITyICHHUS.

Penyuentbl — rereporpodHbie OpraHu3Msbl (0aKTepuH, Tpu-
Obl), MOJTyYalOLINe YHEPTHIO IYTEM Pa3I0KEHHUS] MEPTBBIX TKaHEU
WJIM Ty TEM TIOTJIONIEHHUS PAaCTBOPEHHOT'O OPTaHHUYECKOTO BEIIECTBA,
BBIJICJISIOIETOCS] CAMOIIPOU3BOJIBHO, HJIM U3BJICYEHHOTO canpodu-
TaMU U3 PACTEHUU U APYTHX OPTaHU3MOB.

Cum0mn03 — Hepaz/eIuMbie B3aUMOIIOJIE3HbIE CBS3HU JIBYX BH-
JIOB, TIpe/Ioararne 00s3aTeIbHOE TECHOE COKUTEIIBCTBO Opra-
HH3MOB, UHOT/IA JaXKe C DJIEMEHTaMHU Mapa3uTHU3Ma.

CHHY3Usl — CTPYKTypHas 4acTh (PUTOLIEHO3A.

CHuHIKO0JIOTHS — pa3fes IKOJIOTHH, UCCIENYIONUNA B3aUMOOT-
HOILLIEHUS COOOIIECTB U DKOCUCTEM.

«CoTpane3Hu4ecTBO» — MOTPeOJICHNUE PA3HBIX BEIICCTB WIIH
yacTel uX 0JJHOTO M TOTO K€ pecypca. Hanpumep, B3aumMooTHOIIIE-
HUS MEXy pa3IuIHbIMU BHJIAMU NTOYBEHHBIX OaKTEPUH — campo-
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¢uTOB, MepepadaTHIBAIOIINX pa3HbIE OPTAaHMYECKHE BEIECTBA U3 T1e-
PETrHUBIIMX PACTUTENbHBIX OCTAaTKOB, U BBICIIUMH PACTEHHUSIMU,
HOTPeOIAIONIMMH 00pa30BaBIINECS IPU 3TOM MUHEPAJIBHBIE COMH.

«CoTtpyaHuyecTBo» — 00a Buja o0pa3ytoT coodmecTBo. OHO
HEC SABJIACTCS O6$[33T€J'[BHBIM, TakK KakK Ka)KI[BIﬁ BUJI MOKET CylIECTBO-
BaTh OTJICJIbHO, U30JIUPOBAHHO, HO KHU3HbL B cO00IIEeCTBE UM 000-
UM MPUHOCHUT TOJIB3Y.

Cpena — yacTb NpUPOJIbl, OKPYIKatOLIas KMUBbIE OPraHU3MBbI U
OKa3bIBAIOIAsl HA HUX MPSIMOE WM KOCBEHHOE BO3JEHCTBHE.

CTeHOOMOHTBI — PKOJIOTMYCCKHA MaJIOBBLIHOCJIMBEIC BH/IBI.

CyKKYJeHTbl — PacTeHUsl C COUYHBIMU MSICHUCTBIMH TOJ3EM-
HBIMM OpraHaMi, B KOTOPBIX pa3BUTa Boj03anacaronias Tkanb. Pa3z-
JUYAIOT JUCTOBBIE U CTEOJIEBbIE CYKKYJIECHTHI.

Cykuneccuss — mnociieloBaTeJabHas CMeHa OJHOro OMOLIEHO3a
JIPYTUM.

Cykueccusi BTOpUYHAasi — BOCCTAHOBJIEHUE 3KOCUCTEMBI, KOT-
Jla-TO y>K€ CYIIECTBOBABUIEH HA TAHHOW TEPPUTOPHUH.

Cykueccusi mepBUYHAasi — TPOIECC PA3BUTHUS U CMEHA JKO-
CHCTEM Ha HE3aCEJICHHBIX PaHEE YYaCTKaX, HAUMHAIOIINXCS C UX KO-
JIOHU3AIUH.

CykieccnoHHasi cepusi — MOCIIeI0BATENbHBIN PsiJl TOCTEIEH-
HO 1 3aKOHOMEPHO CMEHSIONINX APYT JPyTa B CYKIECCUU COOOIIECTB.

Cuuoutbl — TEHEBBIE PACTEHHUS, HE BBIHOCSIINE CUIBLHOTO
OCBEIIICHUS, )KUBYT B TOCTOSIHHOW TEHU IOJ] MOJOTOM Jieca.

Tepmonepuoan3m ce30HHbIH — MOTPEOHOCTH PACTEHHUH yMe-
PEHHBIX LIMPOT B YEpPEAOBAHUM B TEUEHHUE I'0/1a XOJOJAHBIX U TEll-
JBIX TEPUOOB.

TonepaHTHOCTbL — BBIHOCIMBOCTh BHJAA K BO3JEHCTBUIO Ha
HEro TeX WJIM UHBIX (aKTOPOB CPEIbI.

Tonuyeckue cBA3M — XapaKTepU3yIOT Jit0b0e pusnueckoe uiu
XUMHUYECKOE N3MEHEHHUE YCIOBHI 0OMTAaHMSI OJTHOTO BHJIA B PE3YIIb-
TaTe KU3HEIEATEIbHOCTH APYroro.

Tpoduueckne cBsi3M — HaOIIOJAIOTCS, KOTJA OAMH BUJI TUTA-
€TCsl APYTHUM — JHO0 )KUBBIMH OCOOSIMH, TUOO UX MEPTBBIMHU OC-
TaTKaMH, JIM0O NPOJYKTaMU UX KU3HEAEATEIbHOCTH.

Tpoduyeckuii ypoBeHb — MECTO KayKJI0T0O 3BE€HA B L[EMNU MHU-
TaHUS.
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YcnoBus ku3Hu (YCI0BUS CYIIIECTBOBAHHNS ) — COBOKYITHOCTH
HEOOXOJIUMBIX JIJIs OpraHru3Ma dJIEMEHTOB CPeJibl, C KOTOPBIMU OH
HaXOJUTCS B HEPa3pbIBHOM €IUHCTBE U 0€3 KOTOPBIX CYIIECTBO-
BaTh HE MOXET.

Y® — ynerpaduoneroBas paauanus.

dadpuyeckne CBA3M — ITO TAKOW THIT OMOLIEHOTHYECKUX OT-
HOILEHUH, B KOTOPbIE BCTPYNAET BMJ, UCIONB3Ys AJI1 CBOUX CO-
opyxeHuil (hpabpuKanun) NpoaYKTHl BbIAEICHUS UM MEPTBBIE OC-
TaTKH WIH J1a’Ke )KUBBIX 0CO0OEH Apyroro Bujia.

DAP — orocuHTEeTHYIECKASI aKTUBHOCTD paauanuu CoJHIa.

dayHa — COBOKYIHOCTb BHJIOB KUBOTHBIX, OOUTAIOMIMX Ha
ONIPENEICHHOW TEPPUTOPHUH.

Dutodparm — KUBOTHBIE, NUTAOIUAECS TKAHSIMU KUBBIX pa-
CTECHUH.

®aopa — COBOKYIMHOCTh BHJIOB paCTEHUH, 0OUTAIOIINX Ha OTI-
peleIeHHON TEpPPUTOPHUH.

dopuyecKkue CBA3M — 3TO y4acTHe OJHOTO BHJIa B pacnpoc-
TPaHEHUU JPYroro.

dDoTonepHoOaU3M — PUTMHYECKUE M3MEHEHHS] MOP(OJIOTH-
YeCKUX, ONOXUMHYECCKHUX M (PU3UICCKUX CBOMUCTB M (DYHKIIMH opra-
HU3MOB T10]] BJIMSIHUEM YepPEOBaHMS W JUIMTEIbHOCTH OCBEIe-
HHSL.

XeMOCHHTEe3 — CUHTE3 OpraHUYECKHUX BEIIECTB Y X€MOaBTOT-
podHBIX OaKTepHid, HCTIOIB3YIOIMUX B Ka9eCTBE UCTOYHUKOB dHEP-
T'UU OKHCJICHUE HEKOTOPHIX HEOPTaHUYECKUX BEIECTB.

XWIHAYECTBO — TAaKOW TUI B3aMMOOTHOIIEHHS MOMYJISALNAM,
MPU KOTOPOM TPEJICTABUTENIN OJIHOTO BHJIA MOEJA0T (YHUUYTOXKA-
I0T) TIpeJCTaBUTENIeH APYroro, T. €. OPraHU3Mbl OJIHOW MOMYJIs-
UM CIy)KAT MUIIEH JJI1 OpraHu3MOB JPYTOW MOMYIISIUH.

YucneHHOCTb MOMyasiliuu — o011ee KOJTU4ecTBO 0co0ei Ha
JIAHHOW TEPPUTOPUHU WU B JJAHHOM OOBeMe.

Yucrass nepBuyHasi npoayktuBHocTh (YIIII) — ckopocthb
HaKOTIJICHWS] PACTEHUSMH OPTaHWYECKOTO BEIIECTBA 32 BHIUETOM
pacxojia Ha JpIxaHue U GOTObIXaHHE.

IBPUOMOHTBI — DKOJIOTUUYECKH BHIHOCIHMBBIE BUBI.

9nadoH — COBOKYIMHOCTH JKMBOTO HACEIICHHUS TTOYBBI.
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OnuduKaTopbl — pacTeHHs, HaKHOOJee aKTMBHO U TI1y0OKO
npeoOpasyrolue CpeLy | OnpeaessioIine yCIOBHUS CYIECTBOBAHUS
JUISL IPYTUX COOOUTATEIICH.

JK0JIOTHYeCKasi HUIIA — TOJOKEHUE BUJIAa, KOTOPOE OH 3a-
HUMaeT B o0meil cucreMe OMOIEHO3a, KOMIIEKC €ro OMOIeHOTH-
YEeCKUX CBA3EH M TpeOOBaHMM K aOMOTHYECKUM (haKTOpaM Cpebl.

IKO0JI0rnYecKas MIaCTUHYHOCTh — CBOMCTBO BUAOB aJanTH-
pOBaThCA K TOMY WJIM MHOMY JHana3oHy (pakTopoB Cpe/bl.

JKkoJiornyeckasi CTpaTerus NOMyJISIIIUA — 3TO ee 001as xa-
PaKTEPUCTHKA POCTA M PA3MHOKCHHUS.

JKog0rnyecKas CTPYKTypa OUOIeH03a — 3TO €ro COCTaB U3
9KOJIOTUYECKUX I'PYII OPraHrW3MOB, BBITTOTHSIOMIMX B COOOIIECTBE
B KaXJI0¥M DKOJIOTUYECKOW HHUIIIE ONpe/ielIeHHbIe PYHKIINUH.

IKOJAOTHS — ITO HAyKa, U3y4alolasi OTHOIICHHS] OPTaHU3MOB
MEXy COOOM U ¢ OKpYXKaIoIIel CpeJlo, TN HayKa, U3ydaromias yc-
JIOBHUS CYIIECTBOBAHUS KMBBIX OPTraHU3MOB, B3aUMOCBSI3U CO Cpe-
JIO¥, B KOTOPOW OHW OOUTAIOT.

JIkocucreMa — 11000€ COOOIIECTBO KUBBIX CYIIIECTB U €r0 Cpe-
Ja oOuTaHus, 00ObCAMHEHHBIC B €IMHOC (PYyHKIIMOHAILHOE IeJioe,
BO3HHKAIOIIEE HA OCHOBE B3aMMO3aBUCUMOCTH U TIPHUUYHUHHO-CJIC]I-
CTBEHHBIX CBSI3€H, CYIMIECTBYIOMUX MEXIY OTIACIbHBIMU KOJIOTH-
YeCKUMHU KOMIIOHEHTaMH.

OnuduThl — pacTEeHHUs, KUBYIIME HAa JPYIUX pacTEHUsAX (Ha
BETBAX, CTBOJIAX JI€PEBLEB), O€3 CBA3M C MOYBOM.

JdemMepbl — OJHOJETHUE TPABIHUCTBIE PACTEHMs, 3aBeplIa-
IOLIME MOJTHBIN UK PA3BUTHS 32 OUE€Hb KOPOTKUN M OOBIYHO BJIAXK-
HBIA MTEPUOA.

Jdemepoubl — MHOTOJETHHE TPABIHUCTBIE PACTEHHUs, KO-
TOPbIM, OJ00HO 3(demepaM, CBOMNCTBEH OYEHb KOPOTKUN MEpPUOJ
BETETAIUU.

«IddexT rpynnbp» — ontuMuzanus GU3N0IOrH4ecKux mpo-
[IECCOB, BeayIas K MOBBIIICHUIO )KU3HECTTOCOOHOCTH 0cobel mpu
COBMECTHOM CYIL€CTBOBAHHH.

SIpycHOCTh — BEpTHKAJIbHOE paccioeHrne OULIEHO30B Ha paB-
HOBBICOKHE CTPYKTYPHBIE YaCTH.
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