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BBeneHue

DKoJorus OyKBaJIbHO O3HAYAET «HAyKa O jomey. JloMoM 1uist s u-
BBIX OPTaHU3MOB SBIISIETCS BHEIITHEE OKPYXKEeHHE. A 00pa3 WX KH3HH
MOXKHO CUHTATh CIIOCOOOM BEIEHHsS «IOMAIIHEro X03siicTBa». Bce-
TO COTHIO JIET Ha3aJ JIOAW OTPaHNYMBAINCHh M3YUCHHEM YCIOBHH H
croco00B CyIIECTBOBAHMUS IPYTHX OMOJIOTHYECKUX BUAOB. Terneps um
MIPHUIILIOCH BKIIOYHUTH B YHCIO OOBEKTOB SKOJIOTUN CAMHX CeO0sl.

Jlom monelt — mmaneTa 3eMisi. MHOTHE TOHUMAIOT WJIH 9yBCTBY-
0T, 9TO JIOM Halll TOCTENIEHHO CTAHOBUTCA HeYIOTHBIM. OH TiepeHace-
JieH, He MpudpaH, 00CTaHOBKA MOKOPEXKEHA, 030HOBAS «KPHIIIa MPOo-
TEKaeT, MPUITAChl TOTO TISAN KOHUYATCs... CIIOBOM, HAJIWIO BCE MPH-
METHI Pa3TyJbHOTO MoBeneHus xo35eB. C 3TUM HAZ0 YTO-TO JENaTh.
Ho 49ro? CMeHHTh MPOMUCKY YEIOBEYEeCTBO MOKA HE MOXET. Bectn
0e3I0MHYIO0 XKU3Hb eMy Herze. OcTaeTcst OTHO — 00yCTpanBaTh ¢IMH-
CTBEHHOE XHIIMIIE, KOTOPHIM MBI BCE pacrojaraem, 1 AelaTh 3TO He
13 JI0OBH K MPUPOJIE, a U3 3I0POBOTO YyBCTBA CAMOCOXPAHEHUSI.

OO0ycTpoiCTBO — 1o ToHKoe. Hajo moanepxuBaTh 4UCTOTY, 3a-
MEHSTh N3HOIIEHHOE, BOCIIONHATH TOTEPH, YNHUTH TIOJIOMKH M yCTpa-
HATH UX NpuduHbL. [j1g 3T0T0 TpeOyeTcs 3HaTh KOHCTPYKIHIO JI0Ma.
Ero rnaBHas KOHCTpYKTHMBHAsI 9acTh — JKMBas MaTepus, C KOTOPOH
paboTaroT OMOJIOTH, B TOM YHCIIe IPEICTaBUTENH dKoIoruu. Ha ocHo-
B€ JAHHBIX O )KWBOM MPUPOIE OHU YCTAaHABIMBAIOT, 9YTO HEOOXOIUMO
cHeNaTh UIsl €€ COXpaHeHUs W 0e300JIe3HCHHOTO (DYHKIIMOHHPOBA-
Hus. Ho oHM He MOTYT cienaTh Bce HEOOXOANMOe CaMH, TOCKOIBKY
CIHMCOK MEPOTIPUATHH BBIXOUT JAJIEKO 32 PAMKH UCCIIE0BATEIhCKON
paboTsl. B MacmTabax rutaHeTsI 3/1€Ch TOJKHBI y9acTBOBATH BOCITH-
TaHWe, MPOCBelIeHne, o0pa3oBaHne, YKOHOMHUKA, TMoJMTHKa. OHU U
y9acTBYIOT. B BTOTE 3By4HOE CIIOBO «IKOJIOTHSD CTAJO CETOMHS O-
HUM H3 CaMbIX MOIHBIX. ETO ¢ JIETKOCTBIO YyHOTPEOISIFOT OpoasTy u
OM3HECMEHBI, JOMOXO3SHKN M MPEMbEP-MHHUCTPHI, T€aTpaibHbIE U
PENUTHO3HBIE AESITEeIH. JTO CIIOBO OTKPHIBAET ABEPH KaOWHETOB, 1aeT
JIEHBIW U IOJHUMAaeT aBTopuTeT. OHAKO MOJIa TIPHUBETA K TOMY, Y4TO
TEPMHH MIOCTENIEHHO YTPadyMBaeT CBOM IMEepBOHAYANBHBIH, JOCTATOU-
HO YETKUU cMBIC. BobHOE 00paleHne ¢ HUM pPOoXAaeT, HampuMmep,
Takye a0CypIHbIE BRIPAKEHIS, KaK «3KOJIOTHUECKH YUCTHIN OCH3NH,
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«OKOJIOTHSI MOJIOBBIX OTHOIICHHI» U AaXe «KOJIOTHs gyxay. [lonem-
HOTY 3a0BbIBaeTCsl, YTO OXpaHa MPHUPOIBI U yNpaBlIeHHUE €10 — 3TO He
9KOJIOTHS, 8 TPAKTUYECKOE TPUMEHEHHE SKOJIOTHUECKUX JaHHBIX, 4TO
ynpaslieHHE IPUPOAOI HepeanbHO 0e3 ee MpenBapuTeNbHOrO n3yde-
HUSI, KOTOPBIM U 3aHUMAETCS SKOJIOTHS KaK OlHAa U3 OMOJIOTHYEeCKUX
mucuumiuH. CaMoe BpeMsi HAIOMHHUTB 00 3TOM.

W3yyenue XM3HU BO BCEX €€ MPOSBICHUAX — HCKIIOUUTEIHLHO
CIIOXHBIN Tpouecc. JIMIIb AUIeTaHTbl CYUTAIOT, YTO OUOJIOT — 3TO TH-
opun [aranens u Jlypemapa, KOTOPBIH TOIBKO CO3EpLAET, HIOXAET LIBe-
THI /12 JIOBUT CAYKOM pa3HyIo KMBHOCTb. [Ipenynpennm cpasy, 4To 3Ta
KHWDKKA — He JUIs JIToOUTeNnel pa3BieKkaTeIbHOro yTeHus. B Heil npe-
JETBHO KPaTKO M3JI0KEHBI HEKOTOPbIE (PakThl M3 HCTOPUH SKOJIOTUH H
COBPEMEHHOE COZIEpKaHUE ee KIaCCHYEeCKUX OTpaciied. AKIEHT Jaena-
ercst Ha pacm@poBKe Hanbosee OOIMIMX MOHATHI SKOJIOTUH M Xapak-
Tepa UX B3aMMOCBSI3U. Bce onpenenenus, coaepkaiuecs: B TEKCTe, 3a-
KJIFOUEHBI B PAMKH, U C/IEJIAHO 3TO HecnpocTta. B mobom onpeneneHun
B KpaTuaiiiiel popme gaeTcs KimoveBas nHPopMmanus 00 00bEKTe MK
sierieHuH. OIHaKO c1abbIM MECTOM MIKOJIBHUKOB M CTYACHTOB SIBIISIETCS
HEXXeNaHue 3ay4nBaTh (YopManbHbIe ONpeIeNICH s, XOTS UX HaJ0 3HaTh
TaK e TOYHO, Kak Teopemy [ludaropa nnm 3akoHsl HeioToHa, KOTO-
pBIe HE IepecKa3bIBalOT CBOMMH cI0BaMu. KoHEYHO, SK0JI0THs — HayKa
MOJIO/Iasi ¥ B HEl elle Mayo OOIIENpPU3HAHHBIX (OPMYIUPOBOK. Tem
HE MEHee C 4ero-To HaJ0 HayMHaTh. byneM HamesTbcs, 4TO YUTATENb
MOJIYYHUT XOTS OBl caMmoe o0llee MpeICTaBIeHHE O MpeAMeTe, 3aJa4ax,
CTPYKTYpe U 00001eHusx sxojorui. Ha 3Ty ocHOBY OH co BpeMeHeM
JIETKO YJIOKHUT HOBBIE, O0Jiee OOIIMpPHBIC 3HAHMSI.

3akIrounTeNbHAs YacTh MOCOOHS TMOCBAIIEHA YIEHHIO 0 Ouocde-
pe. CinoBo duocgepa OykBanbHO 03Ha4YaeT «cdepa Ku3Huw». «brocde-
pa— 3To ocobasi, cxBaueHHasi >KM3HBbIO obOosouka 3emnn» (Bepnan-
ckuit, 1967). Ilox xuBsIM BemecTBOM, Beiiea 3a B. M. BepHanckum, Mbl
OyzeM MOHMMAaTh BCIO COBOKYIHOCTb KHMBBIX OPraHH3MOB, KOTOpbIE
OOHTAIOT Ha HallIeH IIaHeTe U 0OBEJUHEHBI CBOUM XHUMHYECKUM B3au-
MOJCHCTBUEM C OKPY’KaIOILEH Cpefoil B eANHOE LesIoe. DKOIOTHSI KaK
pa3 u pazbupaeT TOHKHE OTHOIIEHHs OMOTHL. Ho B3rmsiHeM Ha >KUBbBIE
OPraHu3MBbl C APYTOH TOUKHU 3PEHHUS: KaK BCS UX COBOKYITHOCTH BIIUSIET
Ha OKPYKaIOIIyI0 Cpely, Kak OHM BCE BMECTE BO3ACHCTBYIOT Ha IUIa-
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Hety? [TocMOTpHM, 4TO %e 00BETUHSIET UX B €MHOE LIEJI0e, HECMOTPS
Ha BCE CYLIECTBYIOLIUE MEXIy HUMH pa3nuyus. [ 3Toro HaMm HyxX-
HO PaccTaThCs C MPUBBIYHBIM OOJMKOM KHUBBIX CYIIECTB, HE JCIUTH
WX Ha ©KUKOB, TOACOJHYXH U OaKTEpUH..., a pACCMAaTPUBATh UX KaK
0COOBIN BUJI MaTEpUU, CBOMCTBEHHBIH iaHeTe 3emis. Ham Hajo mo-
MBITAThCS OMPESIUTh UX (DYHKIIHIO 110 OTHOIICHUIO K IIAHETAPHOMY
teny. [loa TakuM yTioM 3peHus U MpeyIoKIIT pacCMaTPUBATh >KUBBIC
opranusmsl B. W. Bepraaackuii. OH B cBoeM ydeHUU 0 Ouocdepe 1mo-
Ka3aJ, 4To OOBEAMHSIONIMM HaYaJIOM BCETO KUBOTO SIBIISICTCS €T0 OHO-
reoxumMuyeckasi GyHKuus. ITOT HOBBIN B3IJIA]] HA OKPY>KAIOIIUI HAC
MU TO3BOJIJI JIMKBHIUPOBATh Pa300IICHHOCTh MEXKIY OTACIbHBIMH
HayYHBIMU JUCLUHUIUIMHAMH, KOTOpas BO3HUKIIA B MOCIEAHUE JIBA CTO-
setus. Bennuue B. Y. BepHaackoro u cOCTOUT B TOM, YTO YYEHHEM O
orocdepe OH MOJIOXKUIT HAYaI0 U3YyUYCHHUIO )KU3HU Ha 3eMIle, YBUIICB TO
HA4ayo, KOTopoe 00bETUHSET B €MHOE IIEJ10€ BCE )KUBBIC OPTaHU3MBI C
OKpY2Karolled ux cpegoi. B. . BepHaackuil mokasail, 4To B IIpoLecce
3BOMIOIMHK Onoc(epa HAUMHACT MMEPEXOAUTh B CBOE HOBOE COCTOSTHUE —
Hoochepy (chepy pazyma). O6pa3HO TOBOPsI, OMOCHEpPy MOKHO ITPeI-
CTaBUTh ceOe B BUEC OITPOMHOTO CJIOKHO YCTPOSHHOTO KOCMHUYECKOTO
KOpaoJIs, JICTAIIETO B OE3BO3IyITHOM MPOCTPAHCTBE KocMoca. UieHa-
MU €r0 JKHIIaXa SIBJISIFOTCSI BCE 3€MHBIE JKHBBIE OPTaHU3MBI, U MBI B
TOoM uncie. B yuenun o Ouocdepe paccMaTpuBaeTCsi He TOJIBKO CTPOe-
HUE U (PYHKIIMOHMPOBAHKUE 3TOTO KOpalIisi, HO U TO, KaK OH BO3HHK B
0e3rpaHUYHBIX MPOCTOpax BceneHHOH 1 Kak )KUBOE BEIECTBO CYMEIIO
obecrieunTs OecriepeOoiiHy 0 paboTy ero CUCTEM KHU3HE0OSCIICUCHUS B
YCIIOBUSIX TTOCTOSIHHOT'O BO3IEHCTBUS KOCMOCA.



YacTpe 1. IKoJi0TUA

U3 ucTopum 3apoK/JeHUsI IKOJIOTUHU

dopMaIbHO DKOIOTHS Kak Hayka poawmiack B 1866 r. OmgHako
CHETMATINCTHl YTBEPKIAIOT, YTO SKOJOTHI — HOBOE Ha3BaHHE OYEHb
craporo npeamera. [lo joruke Belieu, 3TOT NMpeaMET U BIpaBIy HE
MOJIOXe desoBedecTBa. Erne mepBoOBITHRIEC JTIOAU OBUTH TTO HEOOXO-
JUMOCTH dKoJloraMu. be3 3HaHMA 00pasa >KM3HU, MECT OOUTAHUS H
CE30HHBIX SIBJICHHUI B )KU3HH OPTaHU3MOB, SIBJISIONIMXCS MMUIIEBBIMU
00BEKTaMH M BparaMu, OHW B TIPUHIIUIIE HE CMOTJIH OBl BEDKHTB. UTO
K€ KacaeTcs MEPBBIX 000OIICHUI HKOIOTHIECKOT0 XapaKTepa, TO UX
ClIeqyeT OTHECTH K aHTUYHOMY BpeMmeHH. He cirydaiiHO ocHOBaTenb
kubepuetnkn Hopbept Bunep mucan, uTto B MUpE HET, BEPOSITHO, Ta-
KOM ujien, KOTOPYIO HeJlb3s BO3BECTH, 110 KpaitHel mepe, k [lnatony.

CeronHs, HapUMep, U3BECTHO, YTO APHUCTOTENb Pa3Imdanl 0Co-
OEHHOCTH )KHBOTHBIX, CBSI3aHHBIE C MX MECTOM OOWTAHWSI U CITIOCOOOM
CYIIIECTBOBaHUS: TIOBEJICHNE, OOIIECTBEHHAS KU3HB, TOJIOC, KOYEBBS
u np. Eme Goiiee mHTEpeceH ero yueHWK Teodpact, KOTOPHIH MpH-
3HaH OTIIOM OOTAHWKH. DTOT YEJIOBEK OBLI IO CKIaAy yMa 3KOJIOTOM
ymctoii Boabl. OH BBIAEISI €CTECTBEHHBIC TPYIIIUPOBKH PACTEHUH B
OTIpE/IETICHHBIX MECTaX, TUITBI JePEeBbEB Ha Pa3HOU BHICOTE B ropax,
TOPU30HTAJIBHYIO 30HAJILHOCTh y pacTeHuil. BoT HECKOJIbKO Xapak-
TepHbIX nuTaT: «CBOEoOpa3ne pacTUTEIHLHOCTH CO3/Ia€TCsl pa3HUIICH
B MecTe». «Ha BBICOKHX MecTax... pacTeT BCIEACTBHE CBOEOOpasus
MECTHOCTH BCE: TaM €cTb 0O0JI0Ta, CHIpbIE W CyXHe€ NpPOCTPAHCTBA,
MATKask TI0YBa M KaMeHb, CPEIM BCErO ATOTO JIyra: 3/1eCh MPEaCTaB-
JieHa 3eMHas MOBEPXHOCTH YyTh JIM HE BO BCEM CBOEM Pa3HOOOpa3nu.
Kpome Toro, cymiecTByrOT eme KOTIOBHHEI, TJie BCETAa 3aTHIINbE, H
BBICOKHE MECTa, OTKpBIThIE IJsi BeTpoB. [loaToMy pacTuTenbHOCTD
3/1eCh MOYKET OBITH caMOi pa3HOOOpa3HOMH, — MOYKET PacTH H TO, UTO
pacTet Ha paBHUHax». Pasnuyunsbl, mo TeodpacTy, 1 «IpeanoYTeHUsD
OTHIETbHBIX pacTeHmid: «OMHU pacTeHUs, HAIIpUMED, OOJIBIIE JIIOOST
0oyoTa, qpyrue — o3epa, TPEThbH — PEKH, a €CTh U TaKhe, KOTOphIe
pacTyT Bo Bcex 3Tux mecrax. Cienyer pa3nuyarh, Kakue pacTeHHs
JKUBYT U B CBIPOM, U B CYyXOM MECTe, a KaKhe TOJIBKO B CBIPOM». JTa
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MBICJIb, TIO-BHIMMOMY, JIETJIa B OCHOBY KJIACCH(HMKaIMK PacTeHUH.
Knaccugukanms Teodpacta HICKOIBKO HE TIOX0Ka HA COBPEMEHHEIE,
MPUBBIYHBIE TIOOOMY IIKOIBHUKY. OH IENUT BCE pacTeHUs Ha BOJAHbIC
Y Ha3eMHbIE, BOJHBIE NOPA3AEIseT Ha IPECHOBOAHBIE U MOPCKHE, a
Ha3eMHBbIE — Ha JepeBbs, KyCTApHUKHU U TPaBbl. DKOJIOTUYECKUM Xa-
paxTep Kiaccu(UKa COMHEHUH HE BBI3BIBACT.

Ecnu mpunste padoter Teodpacta 3a HCTOPUUIECKYIO TOUKY OT-
c4eTa, MPUAETCS MPU3HATH, YTO SBHOTO IIPOTrpecca B HKOJIOTUYECKUX
HCCIIeIOBaHUAX HE ObUIO O4eHb foiaro. Cpeau MpUYUH MOXHO Ha-
3BaTh cla0yro MaTepHaIbHyI0 0a3y aHTUYHOH U CpeTHEBEKOBOM OHO-
JIOTUH U IJTUTEIHHOE MOJAaBIEHUE €CTECTBEHHBIX HAYK XPUCTHAHCKOM
nepkoBbto. CuTyalysi U3MEHWJIAch K Jy4llIeMy B 3IOXY BEIHKHX
reorpaduyeckux OTKpbITHN. EBpomneiickast nuBUIM3aLus paciiupsia
CBOM I'PAaHUIIBI, 3aXBaThIBAsl 3€MJIM Ha JPYTUX KOHTHHEHTax. B EBpo-
My XJIBIHYJI OMOJOTHYECKUH MaTepuat u3 pa3HbeIx cTpas. [losiBuiach
BO3MOXHOCTb €3IUTh U HAOJIOAATh UyKyI0, HENPUBBIYHYIO HPUPO-
ny. Tak cioninack OCHOBa CpaBHUTEIBHOTO aHaimu3a (uiop u ¢ayH.
Cpenu npouero, UccIeA0BaTEIN Ha4alll Bce OOJIbIIEe HHTEPECOBAThCS
YCIIOBUSIMH CYIIECTBOBAHMS pa3HbIX BHIOB, CE30HHBIMU SIBICHUSIMH
B JKUBOW MPHUPOJE, OOIECTBEHHON KU3HBIO KMBOTHBIX, B3aUMHBIMH
BIUSHUAMY BUJIOB uepe3 NuTaHue u T. 1. [IpuBeneM HEKOTOpbIe MpH-
Mephl uccnenoBanuii, 00o0menuii U Meponpusatuii B XVIII u Haua-
ne XIX Beka. OTH npuUMeEpPbI OTHOCATCA K U3YUEHHIO KaK OTAEIbHBIX
OMOJIOTHUECKUX BUAOB, TaK M reorpapuueckyl OOIIMPHBIX TEPPUTO-
puil. OHU TOKa3bIBAIOT, HACKOJIBKO IIMPOKUM CTajl JMama3oH Mpo-
OsieM (OpMUPYIOIIEHCS OTPACIU HAYKHU.

Opannysckuii yuensiit A. TpamOie B 1774 r. omyOIUKOBaNl KHATY
«MeMyapbl K HICTOPUH OJJHOTO pOJa IOJIUIIOB C pPyKaMu B ¢opMe po-
roB». JTa 3HaMeHHTas paboTa SBISETCS CBOETO POJia SHIHKIIONEeINEH O
MIPECHOBOIHOM TUpe. 31ech ONUCaHbI He TOIBKO MOP(OIIOTHS, TOYKO-
BaHHe, pereHepaLus, HO TaKkKe ABWKEHUE, INTaHNWe, peaKIMH Ha CBET
U TEIJIO, MOBEACHHE 110 CE30HaM Tojia, BIMSHUE OOMIIHS MUY Ha POCT
U OKPAcKy MOJIOABIX 0COO€H, OTHOLICHUSI C APYTHUMH BUAAMH.

Kapn Jlunnel 3aHMMarncs, B 4YaCTHOCTH, W3yYeHHEM OHOJIOTH-
YECKHX PUTMOB, XOTS TAKOTO TEPMHUHA KaK «OMOPUTM» B HayKe ewle
He Obuto. IInpoko n3BecTHHI «4yackl JIMHHES» — rpyNna KUBYLIUX B
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caJy LIBETKOBBIX PACTCHUH, BEHYMKU KOTOPBIX OTKPBIBAIUCH B OIIPE-
JlelleHHOe BpeMs CYTOK. IIo cpokaM CE30HHBIX U3MEHEHUU JKU3HU
JIpeBECHBIX OpoA JINHHEN aBall XapaKTepUCTUKY Pa3HbIM palioHaM
wtaneTsl. B 1750 1. oH cenan nepByio B UCTOPUHU CETh (PEHONIOTHYE-
ckux ctanuuil B CkaHAWHABHH. A TEPMHUH «(QEHOJOTH» KaK yueHHE
0 CE30HHBIX SBICHUSIX Jall o3aHee Oenbruiickuii 6otanuk 1. Mop-
pan. JIuHHel ObLT Tak)Ke OAHUM W3 MEPBBIX, KTO HAYYHO 00CYKAam
npobieMy paBHOBeCHS B )KUBOM npupoje. OH yTBepKIall, HapuMep,
YTO BAXKHBl U PAa3MHOXEHUE, U PA3PYLICHUE OPraHU3MOB; IOCIEH-
HEEe — 3TO CPEACTBO CYLIECTBOBAHUSA 3a CUET UyKOU CMEPTH.
Bpuranckuii Bpau B. DnBapac cozaan kanutansHbINA Tpy A «BriusiHue
(M3MYECKUX areHTOB Ha >KH3HB». OOBEKTHI H3yUeHHs — MIPEICTABUTEIN
BCEX KJIACCOB MTO3BOHOYHBIX KUBOTHBIX U 4enoBeK. [Ipenmer — BnusHue
TeMIIepaTypbl, OCBEILIEHHOCTH, BIKHOCTH U APYTUX (HaKTOpPOB Ha IIbI-
XaHHe, KpOBOOOpalleHHe, TeMIIEpaTypy Tela, pocT U Mpoyne (QyHKIUH.
N. N. Jlenexun B nueBHuKax 1771-1805 r. mepBbIM oIucan 3aBUCH-
MOCTb YUCIIEHHOCTH, IIPOCTPAHCTBEHHOIO PaCIpeeNIeHys], III0JOBUTO-
CTH ¥l MUTPaLIiii OpexoeoB (OEKH, KEAPOBKHU U JIP.) OT ypOosKast LINIIKH.
[epy akamemuka A. @. Muanennopda NpuHAIEKHUT YETHIPEX-
TOMHasl CBOJKa, MOcBseHHas ¢ayHe poccuiickoro Cesepa. B ocHo-
B€ CBOJIKM JIEKaT MaTepUaibl JIUTEIbHBIX dKcnieannnii Ha Konbekuii
nonyoctpoB, TaiiMelp 1 B SkyTturo. [lomumo dayHHCTHUECKHX CITH-
CKOB, aBTOp 00CYy/1aeT MHOTHE BOIPOCHI SKOJIOTHH KUBOTHBIX: TIpe-
JeTIbl ’KU3HU U ee 0coOeHHOCTH B ApkTHKe U CyOapKTuke; CTpoeHHe
IIOKPOBOB U OKpPAacKa B CBSI3H C KIIMMATOM, POJIb IIOKPOBUTENbCTBEH-
HOW oKpacku (3ametuM, uto Muanennopd mepeeiM B Poccuun BBen
TEPMHUHBI «CTEITHOH LBET» M «IIyCTHIHHBIHA LIBET»); TEPMOPETYISIHA
MOJISIPHBIX JKUBOTHBIX U OCOOEHHOCTH MX Pa3MHOKEHHS; CE30HHBIC
MUTPalWH NTHL U KOYEBKH 3Bepel (MPUYMHBI M 3HaUeHHE); 0COOEH-
HOCTH 3UMHEH >Ku3HM 3Bepeil. B paboTe roBopuTCs 0 MpUYMHAX CXO-
CTBa TIOJIIPHOI U BBICOKOTOPHOH (hayH. Y CTaHOBJIEHO TaKKe COMpsi-
JKEHHOE PAaCIpPOCTPAHEHHUE XUBOTHBIX C KOPMOBBIMU DPACTCHHUSMMU:
KeJpOBKa — CHOMPCKHUI Kelp, AUKYyIIa — CasHCKas e11b, TeTepeB — Oe-
pesa, OypyHayk — enb 1 uxTa. Ectb u peaxoe s XIX Beka 0000me-
HHUE: YKa3aHO, YTO YeJIOBEK OKa3bIBaeT INI00aNbHOE BIUSHUE HA T€0-
rpaduuecKoe pacpoCTPaHEHUE U YUCIEHHOCTh KHBOTHBIX.
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3. A. OBepcMaH B TpexToMHOU «EctecTBenHON nctopun Open-
Oyprckoro kpas» (1840-1866) mumer o cnocodax GOpbOBI ¢ BpeIu-
TEJISIMU, O MPOMBICIIOBOM 3HAUEHHU Pa3HBIX OMOJOTMYECKUX BHIOB
u cnocobax ux Ao0bBanus. OH ke YyTBEpXKAaeT HaTHYHe FOPU30H-
TaJlbHOI 30HAJTBHOCTH U BEPTUKAIBHON MOSICHOCTH B paclpeaeIeHUN
OpPTraHH3MOB.

Kapn bap, u3BecTHBIN OONBIIMHCTBY JOAEH Kak 3HAMEHUTHIN
SMOPHOIIOT, BHIMOIHII B CBOE BpeMsI KOMILJIEKCHOE YKOJIOTM3UPOBaH-
Hoe oncanue Hosoii 3emnu. ®nopa u ¢payHa onmucaHbl B TECHOH CBSI-
31 € reorpapuuecKiM MOJIOKEHUEM, KIIMMAaTOM U T€0JIOTHel 0CTpoBa.
Ouens mMHOTO Bop caenman mist ynmyumieHust ppiOonoBcTBa Ha Bonre,
Kacnuu, Uynckom ozepe, bantuke. On noapoOHO u3y4un uxruoday-
HY 3THX BOJOEMOB, YCTAaHOBHJI COPa3MEPHOCTh PHIOHBIX PECYPCOB C
KOPMOBBIMH peCypcaMu BOJO€Ma, COOTHOILIEHHE II0AOBUTOCTH PHIO
U UX CMEPTHOCTU M NMPHUCIIOCOOUTENBHYIO pOJib TUIONOBHTOCTH. Ha
3TOH OCHOBE OBUIM pa3paboTaHBl MEPHI 10 PETJIAMEHTALMH JIOBA, T. €.
YCTAHOBJIEHBI CE30HBI U CHOCOOBI JOOBIYM M 3arOTOBKH PHIOBI. Jlo-
0aBuM, 4TO bap — 0AMH 13 OCHOBOIOJIOKHUKOB HAYYHOH aHTPOIIONO-
ruu. PacoBrle mpU3HAKU OH paccMaTpHUBall Kak aJalTalllu K onpese-
JICHHBIM YCJIOBHSAM CYILIECTBOBAaHUS, a BOBCE HE KaK MOKa3aTelb NpH-
MUTUBHOCTH TOTO WJIM HHOT'O Hapo/a.

Benukuit xumuk JlaBya3se HHTEpecOBaJICS BOIIPOCOM NMUTAHUA
opraHn3MoB. EMy IpHHaIIeKHUT 3aMeuaTelbHOE pacCykAeHHE Ha
3Ty TeMy: «PacTeHus yepmaioT mMaTepuanbl, HEOOXOOUMBIE IJIS UX
OpraHu3alliu, B BO3AyXe, KOTOPBIH UX OKPYXaeT, B BOJE U BOOOIIE
B MHUHEpaIbHOM LapcTBe. JKUBOTHBIE MUTAIOTCS WM PACTEHUSIMH,
WU PYTUMHU >KMBOTHBIMH, KOTOPBIE, B CBOIO OYepeb, MUTAINCH
pacTEeHUsIMHU, TaK YTO BEIIECTBA, U3 KOTOPBIX OHHU COCTOST, B KOH-
LI€ KOHIIOB, BCEI/1a MOYEPIHYTHl U3 BO3yXa UJIU U3 MUHEPAJIBHOIO
napctBa. Hakonen, OposkeHue, THUEHUE W TOPEHUE IIOCTOSHHO BO3-
BpalaroT atMocdepe 1 MUHepaIbHOMY LIAPCTBY T€ 3JIEMEHTHI, KOTO-
pbl€ PacTeHHS M KUBOTHBIE U3 HUX 3aMMCTBOBAIINY. JTH YEKaHHbIE
(hOpMYyITUPOBKH NPEIBOCXHUILAIOT MHOTOE U3 00JIee MO3AHUX OTKPbI-
TUH 3KOJIOTUHU — MPOOJIEMBI OMOTHYECKOTO KPYTOBOPOTa BEIECTBA
Y SHEPTUH, MUIIEBBIX LETeH, posib pa3INYHbIX IPYII OPraHU3MOB B
9KOCUCTEMAX M .



Iupoko u3BecTHa Maructepckas auccepramus H. A. Cesepiio-
Ba, O/IHOTO M3 OCHOBOIIOJIOXKHUKOB POCCHHCKOIT 9KOJIOTMU M OCHOBA-
TeJsl TUHACTUU JKOJIOTOB M HBOJIIOLMOHHUCTOB, KOTOpasi HAa3bIBACTCS
«[lepronnyeckue sBICHUS B )KU3HH 3Bepel, NTHI U raja BopoHex-
ckoii ryOepuumn» (1855). B ocHoBe auccepTannu 9 moaeBbIX CE30HOB.
Hayunblit moaxoa k mpodieMe COCTOUT B OTKa3e OOBACHSTH MEpHO-
JIM3MBI B )KU3HH )KUBOTHBIX HHCTUHKTAMH, KaK JIe71aja0 OOJIbIIHHCTBO
ero COBpeMeHHHMKOB. [laH paGoThl BKIIOYACT CIEAYIOIIHE TJIaBbI:
BBEJ/ICHHE; BECCHHHI MPOJIET MTHII; Pa3MEIleHUe Pa3HbIX BHIOB 3Be-
peid, ITUIl U TaJ0B BO BpeMs BBIBOJA JETEH; BpeMs BBIBOJA JICTEH;
MepeNeThl U IIEPECeNICHUE IITUIL OT UIOJIS IO CEHTSAOPS; OCCHHUE Tepe-
JBHYKCHUSI 1 3MMHSIS )KM3Hb HA3€MHBIX TIO3BOHOYHBIX; SIBIICHHS JIMHS-
HUSL; OOLIMI XapakTep BOPOHEKCKOi (payHbl. OCHOBHOM BBIBOJ aBTOP
dopmynupyet Tak: «[lepuoanveckre U3MEHEHHUS CPEIbl, B KOTOPOi
’KHBET )KUBOTHOE, 00YCIIOBJIMBAIOT IEPUOANICCKHE SIBICHHS €r0 )KU3-
HH M BCE )K€ HUYTOXKHBIE OOCTOSTENBCTBA ATHX SIBICHUI». BhIBOI
OCHOBAH Ha OYCHb OOJIBIIOM (paKTHUECKOM MaTepraie. BecbMa nHre-
pecHbI U ipyrue 3amedeHHbie CeBepIIOBbIM 3aKOHOMEPHOCTH:

- «...IOpoJa MOAJCPIKUBACTCS HJIH OBICTPHIM Pa3MHOKEHHEM,
WM TOJITOBEYHOCTBIO 0CO0EH, HO HUKOTAa 000MMHU BMecTey. DakTu-
YeCKH 37IeCh OIPE/ICIICHBI TJIaBHbIC TApaMeTPhl ABYX CTpaTeruil pas-
MHOXKEHHSI, Pe4Yb O KOTOPBIX MOHWIET HUXKE;

- «/3yuyeHue rpyniupoBOK KMBOTHBIX HA MaJIbIX TIPOCTPAHCTBAX U
B3aMMHBIX OTHOILICHMIT ITUX MEJKUX (ayH ecTh camasi TBepAas TOuKa
OIOPBI [Tl BBIBOJIA OOIIMX 3aKOHOB Teorpad)yeckoro pacpoCTpaHeHUsI
’KUBOTHBIX». Melkue (ayHbl, YIOMSIHYTbIE aBTOPOM, — 9TO, TOBOPSI CO-
BPEMEHHBIM sI3bIKOM, co00IIecTBa (OHorieHo3b1). Ho onpenenenue cooo-
1iecTBa Oy/IeT JaHO JIULIb Yepes3 22 roja mocie auccepraimy CeBeproa.

O BJIMSHHMHU YENIOBEKAa HA JAUKUX JKUBOTHBIX TOBOPUTCS CIEIYIO-
mee. B HaceneHHBIX MyHKTax >KUBOTHBIC YaCThIO CYLIECTBYIOT 3a
CUET YeNIOBEKA, YaCThIO BBITECHSIOTCS UM. MeHseTCs UX 00pa3 )KU3HH
U pacrpezeieHle B IPOCTPAHCTBE, T. K. OCTAIOLIMECS PaCIPOCTPaHs-
IOTCS 32 CUET BBITECHEHHBIX. 3/1€Ch 3aTPOHYTHI MPOOIEMBI aHTPOIIO-
TeHHBIX BO3JCHCTBUI U CHHAHTPOIM3ALMH TUKUX BHIIOB.

CeBep110B OKa3ancs 10 ONpeaesieHHON cTeneHn 0e10il BOpOHOH,
MOCKOJIBKY €ro B3IJISA[ Ha XapakTep OTHOIICHWH OpraHu3Ma u cpe-
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Ibl OBUT B T€ BpEMEHa HE CaMbIM HOMYJISIPHBIM. Pa3BUTHIO SKOIOTHH
CUJIBHO Mellanu ABe Beuu. Ilepsas U3 HUX — 3TO LIEPKOBHOE IPEA-
CTaBJICHUE O HEM3MEHHOCTU BUAOB. Koib CKOpO BHIBI HEM3MEHHBI
CO JIHsI TBOPEHHsI, HEBO3MOXKHO T'OBOPUTH O (POPMUPOBAHWH TPUCTIO-
COOHMTENBHBIX TPU3HAKOB Ha OOJNBLIMX OTpe3kax BpemeHH. OTciona
BBITEKAeT BTOpas moMexa — Hempu3HaHue (GopMooOpasyromeil poiau
cpexabl. O0e 5TH HIeH 0OYeHb XOPOLIO OTPAXKEHBI B CJIOBAaX OJHOTO U3
KpyImHeHmux Ouonornuecknx aBToputeToB XIX cronerus JKopxka
KroBbe: «Het HUKakHX AOKA3aTENbCTB, YTO BCE pa3inyus, HabIronae-
MBIE B HACTOSIIEE BPEMsI MEXAY KUBBIMU CYLIECTBAMU, BBI3BAHBL...
BHEIIHUMH OOCTOATENLCTBAMU. Bce, 4TO MOKHO CKa3aTh MO STOMY
BOIIPOCY, HOCHUT TMIIOTETUYECKHUM XapaKTep, a OIbIT IIOKa3bIBAET, Ha-
IIPOTHB, YTO... PA3HOBUJHOCTH 3AKJIFOYECHBI B BECbMa TECHbIE TPaHU-
LBI, H... 9TH TPaHMLBI BCeraa ObUIM TaKMMH K€, KaK Tenepb. Takum
00pa3oM, MBI BEIHY>KACHBI IPUHSTH H3BECTHOE YHCIIO (POpM, KOTOpEIE
SIBJISIFOTCSL ITIOCTOSIHHBIMU C BO3HUKHOBEHHMSI BCEX BEILEH... U BCE CY-
LIECTBa, OTHOCSIIHUECS K KaKA0H Takoi (opme, COCTaBISIOT TO, YTO
Ha3bIBAKOT BUJOM. Pa3HOBHJHOCTH K€ NPEIACTABISAIOT CIydalHbIE
nozpasfeNeHust Buaa». «5 Tymaro M BHXKY, YTO BOJHBIEC HBOTHBIE
CO3JIaHbI AJ151 BOJBL, a MpOYHe I Bo3ayxa...». [IpeacraBnenue o6 op-
raHu3Max, CO3JaHHBIX /151 CPeJlbl, IPEACTOSIIO CIOMaTh. JTa BasKHAs
Y HempocTas 3ajaya JIeryia Ha MJIeud IpeJCTaBUTENeH pa3HbIX HayK.
B XVIII Beke NosABUIUCH NEPBbIE KOCMOTOHUYECKUE THIIOTE3HI O
npoucxoxnenun Beenennoii (Kanr), Comuednoit cucremsr (Jlamac)
u o nepuopax B ucropuu 3emnn (broddon). Mcropueii niaaneTs B
JeTaJsIX 3aHUMAach 3apOXKAar0lnascs Hay4dHas reonorus. B Tom xe
crosierun JxxeiMc X3TTOH YETKO ONpEleNsieT 3ajady 3TOU HayKu:
H3y4YeHHE TIaCTOB 3eMHON KOPBI U OOBSICHEHHE UX NPOUCXOIHCOCHUSL.
I'eonoru ycranaBnMBarOT CyTh MHOTMX NMPUPOAHBIX SIBJICHUN IJIaHe-
TapHoro MacmTtaba. Tak, Muxaino JIOMOHOCOB OOBSICHWI MpOMC-
XOXKIIEHHE TIecKa, Topga, KAMEHHOTO yIJisl, 00pa3oBaHUE YepHO3eMa
BCJICJICTBUE THHUEHUS PACTUTEIBHBIX OCTATKOB M IEPEMEILECHUE BO-
IHBIX 0ACCEHHOB IO MOBEPXHOCTH IUIAHETHI KaK pe3yJIbTaT MOAHSATHS
1 OITycKaHMs 3eMHOM Kopbl. 2KaH Araccul co3fai TEOpHIO JIETHUKOB,
OIMCAJl UX NEPEMELIECHUS U MTOJIOKUI HAYaJI0 YUYEHUIO O JIEJHUKOBBIX
nepuojax B pabdortax «OT1ioasl o nexHukax» (1840) u «Cucrema nen-
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HuKoB» (1841). Anurnuiickomy reonory Yapns3y Jlsiienro npunaase-
XKHUT 0co00e MecTo B UCTOpuH Hayku. Ero «IlpuHumIEI reoigorun»
OTJIMYAIOTCS MCKIIOUUTENBHBIM OOraTCTBOM MaTepHaia, a Takke
JIOKa3aTeIbHOCTBIO M CTPONHOCTBIO M3NIOKeHUsA. Jlsgilens BwLaenun
gaxkmopul, TpaHCPOPMUPYIOIIUE IUIAHETY: BOIHBIE (MHHEpATbHBIC
HMCTOYHUKH, Ha3eMHbIE U MOJ3EMHBIE KJIIOUM, TOPHBIE U PAaBHHUHHBIE
peKH, mpuOOM, MPUIMBEI M OTIUBBI) U OTHEBBIE (M3BEPIKEHUS, 3EMIIe-
TPSICEHHUs1, MEITICHHbIE TEKTOHMYECKHE TIOJIBUKKH KOHTHHEHTOB). OH
OOBSICHUII TAKUE Npoyeccyl, Kak 00pa3oBaHKe AOJIUH, YU, JeTbT,
OCTPOBOB, M€Jell, HAHOCOB, pa3pylLIeHUe OeperoB, U3MEHEHUE pyce,
BEpPTUKAJIbHBIE [TEPEMELIEHHS 36MHOI KOPBI.

PaboThl KOCMOTOHHCTOB ¥ T€0JIOTOB IMTOABOANIN K IBYM BasKHBIM
MBICIISM:

1) ecnmu KOCMHYECKHE Tella HMEIOT COOCTBEHHYIO HCTOPHIO, TO,
BEpOATHO, €€ UMEET U JKUBas MPUPOa;

2) TeoNOrHYeCcKHe MPOLECChl, MEHSIONIHNE JIUK TIaHEThI, HE MOT-
JI1 HE 0Ka3aTh BJIMSHUA Ha )KUBYIO IPUPONY.

OTH NON0KEHHsI TpeOOBaIOCh MOATBEPANUTH JTUO0 ONPOBEPTHYTh.
Hemanyio ponb B MOATBEpKACHUU CBHITpaiM ManeoHTonoru. JKopxk
KroBbe, Bonpekn coOCTBEHHBIM (MPUBEICHHBIM BBIIIE) CIOBAM, yCTa-
HaBJIMBAET Ps/i NAJIEOHTOJIOTHYECKUX 3aKOHOMEPHOCTEH:

1. ITapannensHO ¢ U3MEHEHUEM 3eMIIM MEHSUIOCh €€ HacelleHHe.

2. B ocaoyHbBIX MOpOAaX MIACThl OOBIYHO CIEAYIOT APYT 3a ApY-
TOM B OTIPENIETICHHOM MOPSJIKE.

3. IlpocnexxnBas OJUH U TOT K€ CJIOW Ha BCEM AOCTYITHOM IIpO-
TSOKEHUH, MOYKHO HAlTH OJJHH U T€ K€ UCKOoIaeMble ()OPMBI.

4. Vlckomaemble OCTAaTKH JBYX COCEIHHX IIACTOB CPAaBHUTEIBHO
MaJjo OTIMYAIOTCH.

5. Yem panblie OTCTOST APYT OT APYTa M0 BEPTUKAIH OTJENIbHbIE
IUTACTHI, TeM OOJNbLIE Pa3HATCS 3aXOPOHEHHBIE B HUX OCTAaTKU Opra-
HU3MOB.

6. J[peBHOCTB TOTO MJIM MHOTO IJIacTa MOYXKHO YCTAaHOBMTB IO UC-
KonaeMbIM (opMaM (HBIHE UX 30BYT PYKOBOISIIMMH HCKOMIAEMBIMH
WM MapKepaMu).

Urtak, xu3Hb Ha 3eMile IMEET COOCTBEHHYIO HCTOPHIO. A MOXKET
JIM OKpY’Karollas cpefia U3MEHATh JKUBYI0 MaTepHIO, ONpeAesTh 00-
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JIUK OPTaHu3MOB 1 00pa3 ux xku3Hu? CeBepiioB ObLT HE €AMHCTBCH-
HBIM, KTO PEIIMII 3TOT BOIIPOC MOJIOKUTEIBHO.

B nHauane XIX Beka BBIXOAST KHUTM KPYIHOI'O HCCIEIOBaTENs
Y myTeliecTBeHHUKa Anekcanzapa ['ymOonbara «KapTUHBI IPUPOTBI
TPOMUYECKHUX CTpany, «Muen o reorpadum pactenuit» u «llyremie-
cTBUE B Tpomuyeckue crpansl HoBoro Ceera». Kak oaun u3 ocHo-
BaTeNell HayyHOW MeTeoposioruu ['yMOOSBAT HM3y4asl 3aBHCUMOCTB
KJIUMaTa OT TOmorpaduu pa3HbIX MECTHOCTEH M MX TOJIOKCHUS HaJl
YPOBHEM MOpSI, TOCTIOACTBYIOIINX BETPOB U BIUSHUSI MOPCKHUX TeUe-
Hui. Kak 60TaHUK OH ONMUCHIBAT (PIIOPUCTHYECKUE TIei3aku Ha (hOHE
(hm3HKO-TeorpauUecKrux YCIOBUM, TOPH3OHTAIBHYIO 30HAIBHOCTH
Y BEPTHKAIBHYIO MOSICHOCTh PAaCTeHMIA;, reorpaduueckoe pacnpese-
neHue (IOpHl B CBSI3U C U30TEPMAMH, T. €. JTUHHUSIMH, COCAHHSIONIHU-
MU YYaCTKH TUIAHETHI C OJJUHAKOBOM CPeIHEroJ0OBOM TeMIepaTypoil
(TepMUH «HM30TEpMay» OH BBEJ B KITUMATOJIOTHIO). OCHOBHBIE 0000111e-
Hus ['yMOO0JIb/ITa TAKOBBI:

1. Teorpaduueckoe pacnpocTpaHEeHHE OPraHU3MOB 3aBUCUT OT
KJIUMaTa U APYTUX YCIOBUH, HE SBISISICH CIIyYaHBIM.

2. OHO MEHSETCS B X0/I€ BPEMEHU BMECTE C U3MEHEHUEM ILIAHETHI.

3. Pactenust pacnpocCTpaHsIOTCS C TMOMOIIBI0O MOPCKUX U BO3-
IYIIHBIX TEYCHUH U YeIOBEKa.

4. Cyl1iecTByeT OrpaHUYCHHOE YHCIO0 (PU3NOHOMUYECKHUX THUIIOB
pacTeHHl, CO3AIONINX JaHIIa(QTHEIE KApTUHBI PACTUTEILHOTO IO~
KpoBa. 3aMeTUM B CKOOKax, HACKOJIBKO OJIM3KHM moaxobl ['yM00i1h-
ara u Teodpacra. ®uznoHOMUYECKUE THITBI — 10 ['yMOOMBATY UX
OBLIO OKOJIO JIBAJIIIATH — HBIHE 30BYT KU3HCHHBIMH (popmamu. Peus o
HHX IOHJET B IJIaBe 00 3KOJIOTrUU COOOIIECTB.

5. Pacrenus B nroOom naHmmiadre HaOpaHbl HE Kak MOMAio, a
00pa3yrT YeTKHe IPYNIHPOBKHU (ceddac Takue TPYIITUPOBKHA HA3bI-
BaIOTCS PACTUTEIILHBIMH COOOIECTBAMY WM (PUTOIICHO3aMHU ).

B 1846 r. aarnuiickuii 30050r 3. ®@opOc BBEN B HAYKY TMOHATHE
«IEHTP MPOUCXOXKIEHUS BUAOB». Ha OCHOBE HAaHHOIO MOHSTHS OH
oOcyxaan ¢opmupoBanue (payHsl bputaHuu B CBSI3U C €€ OTPHIBOM
OT KOHTUHEHTaJbHOU. BrusgHue cpeapl HA MPOCTPAHCTBEHHOE pac-
mpeeieHne OMOIOTUYECKUX BUIOB CTAJO JJIS MCCIENOBaTeNeH ere
0osee oueBUAHBIM. [losBUIACh BO3MOKHOCTh CYAHMTH O XapaKTepe u
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MpUYMHAX U3MEHEHUH NpU pacceleHUM BUIOB C UCTOPHUECKOM po-
nusbl. Hakonen, Tpynamu psnga yuensix (Hpysze, Junsc, Ckuerep,
Yonnec, CeBeprioB) chOpMUPOBAIOCH OHSTHE «300Teorpaduyeckas
obnacTtb». CpaBHEHHE YCIOBHH B Pa3HBIX 00JacTAX MO3BOJISIIO 00B-
SICHUTBH CXO/ICTBO BHJIOB B OTJAJIEHHBIX JIPYT OT Jpyra 4acTsX IUlaHe-
TBI ¥ pa3Inure B ONM3JIeKaIIuX.

CoMHEHHI B TOM, 4TO MPU3HAKH OPraHU3MOB (POPMHUPYIOTCS MO
JEVCTBUEM BHEUIHMX YCIOBUM, CTaHOBMUJIOCH Bce MeHblue. OnHako
OCTaBaJICsl BOIIPOC, KK BIUSIIOT 3TH yCloBUs. B ero pemenun yciy-
Ty 3KOJIOTMH OKa3ald 3BOTIONMOHUCTEL. [louemy nMmeHHO oHu? [leno B
TOM, YTO CO3/IaHHE 3BOJIIOLMOHHON TEOPUH HEBO3MOXKHO B MPUHIUIIE
0e3 yKa3aHUs MexaHu3M06 U3MEHEHNS )KUBBIX CYIIECTB. BepHbI JTn oka-
3aJIMCh TIEPBbIE THIOTE3bl 00 TOM MEXaHH3Me, Ceifuac yKe He CITHUII-
KOM BaykHO. ['opa3o BaskHee TO, UTO OHU ABMHYJIHM HayYHYIO MBICIb B
HY>XHOM HalpaBJICHUH. BCIIOMHUM HEKOTOpBIE N3BECTHBIE (DaKTHI.

Ilepas mo BpeMeHH 3BOJIOLMOHHAS Teopus — Aeruine KaHa
Batucra Jlamapka. Ona m3noxena B kaure «®umocodust 300moruny»
(1809). 3neck BriepBBIE YETKO BBICKa3aHa Uiest 00 OmHOCUmMenrsHoM no-
cmosncmee 6u0o6. Jlamapk yKaszan TakKe 08a UCHOYHUKA USMEHEHUL
arcusbix cyuwjecms. OJJHAM U3 TAKUX UICTOYHHUKOB SIBIISIETCS CTPEMIICHUE
K COBEpILEHCTBY — IMMaHEHTHOE (BHYTpEHee, H3HAYaJIbHO MPHUCYILEE)
CBOMCTBO >KMBOI MaTepry. ITO CBOHCTBO O0YCIIOBINBAET MPOTPECCUB-
Hy10 3Bomtormio. [lo Jlamapky oHa Ha3bIBaeTcs rpajanue, T. €. BOc-
XOXKIEHHEM OT HU3MIKMX (OPM KHM3HHU K BBICIIMM I10 TaK Ha3bIBAEMOM
JIECTHHLIE CyHIECTB. BTOpOM MCTOYHUK U3MEHEHUH — 6usAHUE OKDY-
arcarougeli cpedvl. Ha yTH K COBEpIIEHCTBY JUIsl Havana TpeOyeTcsl BbI-
XWThb. Pamn 3TOr0 Hamo MPUCIOCOOUTHCS K cpede. B pasHbIX yacTsx
IUIAHETHI Cpesia pa3Has U MpUCIocabiIruBaThCs K HEl MPUXOJUTCS pas-
HbIMH criocobamu. OTCroa BUAOBOE pa3HOOOpas3ye Ha KayKI0M yPOBHE
OpraHu3alyy, Ha KayKA0M CTYNEH! JIECTHUIBI CYILECTB.

Bnusanue cpens! Jlamapk cuurtaer ABOSIKMM. Bo-mepBbIX, OHO
ObIBaeT mpsiMbIM. Cpesia IeldCTBYeT MpsIMO TOJBKO Ha pacTeHus. Xo-
pOILIO M3BECTEH JaMapKOBCKUN MPUMEP CO CTPENOIUCTOM, y KOTO-
pOT0 MOABOJHBIE, TUIABAIOIIUE U BO3AYLIHBIE JIUCThS MEHSIOT GOpMy
SIKOOBI IPU HETIOCPEICTBEHHOM JIEHCTBUHM TEX WM WHBIX YCIOBHUH.
Bo-BTOpEHIX, CyliecTByeT KOCBEHHOE BiausHUE. Ha »UBOTHBIX cpe-
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Jla BO3AECUCTBYET uepe3 MOCPEICTBO OCOOBIX BEIIECTB — (IIIOUIO0B.
@nronabl HaXOJATCSA B OpraHU3MeE U, NMPUTEKas B pPa3Hble Y4acTKU
Teja, BBI3BIBAIOT IMOSBJIECHUE HOBBIX OPraHOB, HAIpUMeEp, POTOB Y
oneHeil. [loBropum, 4T0 (PIIOMABI OMPEAESAIOT MOSBICHUE UMEHHO
HOBBIX, PaHEE OTCYTCTBOBABIIMX OpPraHOB. A KaK € CO «CTaphbl-
Mu»? VI3MeHeHne UMEIOLINXCA OpTraHOB MJIET Yepe3 UX yIpakKHEHHe
1 HeynpaxkHeHHe. CXxeMa M3MEHEHUH TakoBa: HOBBIE YCJOBHS IO-
POKAAIOT HOBBIE MOTPEOHOCTH OPraHU3Ma; HOBbIE HOTPEOHOCTH BbI-
3BIBAIOT HOBBIE MPUBBIYKH; TE€, B CBOIO OUYEPE/b, IPUBOIAT K YIIpaXK-
HEHUIO WJIU HEYNpPa)XHEHHUIO OPTaHOB; KOTOPHIE MOCTENEHHO MEHS-
I0TCSl — Pa3BUBAIOTCS CHIIBHO JTMO0 0CIa0eBaloT BIUIOTH JJO MOJIHOTO
HCYE3HOBEHUs. B pesynbraTe, opranu3m npuoOpeTaeT HOBBIE MPH-
3HAaKH — PedyLUpOBaHHbIe INa3a (KpOT), AJMHHBIE HOTH (TOjieHa-
CTbIe ITUILBI) U T. 1. [IproOpeTeHHbIe N3MEHEHUS HACIEAYIOTCS, YTO
COXpaHsIET BO BpEMEHH HOBBIE ()OPMBI.

B 1831 r. coBpeMeHHUK 1 cooTeuecTBeHHUK Jlamapka JtbeH XKod-
¢pya Cenr-Mnep nmyOonuKyeT crieMaIbHBIA MEMyap O BIHSHHU CPeIbl
Ha JKUBOTHBIX. B oTiimune ot Jlamapka, OH MpU3HAET TOJIBKO MPAMOE
JeWCTBUE Cpebl Ha B3POCIIBIX 0COOEH, a TaKkKe NETUT H3MEHEHHs Opra-
HU3Ma Ha MoJie3HbIe U Bpeanble. [locnenHie NpuBoAAT K BHIMUPAHUIO
OT Hecoomeemcmeus opzanusayuu eHewHum ycnosuam. Cenr-Unep
no6aBmseT K GopMooOpa3yIoIuM CHJIaM elle OAHY — pe3Kue BHe3all-
HbI€ U3MEHEHUsI 3apOAbIILei PU BO3AECHCTBUN HEHOPMAJIBHBIX YCIIO-
BUii (3TO HEUTO BpOJE MyTallMii B COBPEMEHHOM IIOHUMAaHUH).

[epexons x Teopuu [apBuHa, 00paTUM BHUMaHHUE, YTO OHA TITy-
0OKO 5KOJIOTHYHA IT0 CAMO CBOEH CyTH, HOO OCHOBaHa Ha B3aMOIEH-
CTBHHM OpraHu3Ma H cpenbl. JlapBUH pa3aeisil POlib dOUOMUYecKux u
buomuueckux ¢pakmopog B u3HU BUJOB. IlepBble, 10 €r0 MHEHUIO,
BIHSIOT 0COOEHHO CHJIBHO Ha KpasxX BHUIOBBIX apeajioB, Ha Mpeaese
BBDKMBAHHUS; BTOPbIE — B ONTHMalbHOW (u3uyeckoil cpeae. OTHO-
LICHUS] OpraHu3Ma U Cpelbl MPOSBISIIOTCSA B O0Opb0e 3a CyIlecTBOBa-
Hue. Mcrounuk 00pb0bl — Hecoomeemcmeue Heo2panuieHHo20 pas-
MHOJICEeHUs U 02PAHUYEHHOCIU pecypcos cpedbl. boppba mpenenbHo
KECTOKa Y OJIM3KHUX BUIOB, KOTOPBIM TPEOYIOTCSI CXOTHBIE PECYPCHI.
PaBHOBecue B mpupojie 0OCHOBaHO Ha ucTpeOneHun. Bee ckazanHoe —
3TO OYEHb TECHBIH MOAXOJ K COBPEMEHHBIM HpoOieMaM Konebarnull
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U pe2ynayuy YucieHHOCmuy U008 IIIOC K BOIIPOCY O MeHCEUOO0BbIX
63aUMOO0ELCMBUSIX 8 COODUWECMBAX.

Crnenyet 3ameTuTh, uTo eie a0 [lapBuHa unes o 6opnde 3a cy-
LIECTBOBAHHUE BHICKAa3bIBANACH PSAAOM YueHBIX. [IpuBeieM B KauecTBe
nprMepa BechbMa MoKas3aTenbHyo nutaty u3 Anbdonca ne Kangons
(«BBenenue k n3ydeHuto 6otaHukm», 1838): «Camu pacTeHUs] UMEIOT
BIIMSIHUE OJIHU Ha JPYTHE Kak Tejia MOCTOpPOHHHE. TeHblo, KOTOPOIO
OCEHSIOT OJHU APYTHe, KOPHSIMH CBOMMH, OCTaTKaMH JIUCTHEB CBO-
WX OHHU WM BPEJAAT, WIN CIyXaT cebe B3auMHO. TeHb JepeB nenaet
TO, YTO OJJHO PACTEHHE MOXKET KUTh Ha KaKOM-THOO MecTe, a Jpy-
roe BOBCE U3 HEro uckirouaercs. KopHU CTECHSIOT ApyT Ipyra CBOMM
MEPEIUIETCHUEM — M M3BEPXKCHUSI UX BPEIHBI JJIsl paCTEHUH OJHOTO
U TOTO e ceMeicTBa. Pactenus oOpa3zyromye AepH, KaKOBbI 3JIaKH,
W3TOHSIOT IPYTHE, @ IMEHHO JepEBbs, KOU BO3PACTAIOT BeCbMa Me/l-
JIeHHO. B Tex cTpanax, TIe 3eMJIEBO3/CIbIBAHAE HE U3MEHHUIIO ecTe-
CTBEHHOT'O pacrpe/ieiieHus] pacTeHH, HaXOAATCSl OAHU TOJIBKO Jieca
u oOmmMpHeHIre 1yra, MOTOMY 4TO TE€Hb JIECOB yOMBAaeT pacTeHHS
TPaBSHUCTBIC, a CHM TOCIEAHUE MPEMSATCTBYIOT CEMEHaM JEPEBHEB
mpo3s0ate HajexauM o0pasom. [loposl BecbMa CHITbHBIC BPEIST
MOpoJiaM HEXKHBIM, pacTEHHS Uy KesJHbIC — TeM, Ha KOUX OHU POJIST-
Csl; pacTeHUs, UMEIOIIUe OBICTPHIA POCT, BPEIAT TEM, KOM pa3BUBa-
I0TCSl MeIJIeHHO. MOXHO CKa3aTh, YTO PacTeHHsI, MMOUTH TaK )Ke, KaK
U J)KUBOTHBIE, BEAYT OTKPBITYIO BOWHY OJHH C IpyruMu. JKHBOTHBIE
OCIIapUBAIOT IPYT y ApyTra MHIIY WK B3aUMHO MOKUPAIOT APYT JIpY-
ra; pacTeHHsl OCHapUBAaIOT APYT y ApYyra MPeuMyLICCTBEHHO MECTO H
ocsenienue connueM. C Ipyroi CTOpPOHBI, CIy4YaeTcsi ’HOTa B 000MX
3THX APCTBaX MPHPOJBI, YTO W3BECTHBIE OCOOHM CONEHCTBYIOT TEM,
JUIS1 )KU3HU KOTOPBIX HYKHBI HE T€ K€ CaMble YCIIOBHS, KaKue I UX
cobcTtBeHHOH. TakuMm 00pa3oM, AepeBbs CIOCOOCTBYIOT PaCTEHUSIM,
n30eraroluM CBeTa, U Kaxkaas mopojaa ynoOpseT 3eMIIo U IpyTrux
pacTeHHid, KoM MHOTO OT HEr0 Pa3InuecTBYIOT». « ) KHBOTHBIE OKa3bl-
BalOT BIMSIHME Ha pacrpe/iesieHHe paCTeHUH TeM, YTO HCTPEOIISIOT UX
Ha HEKOTOPBIX MECTHOCTSIX WJIM MIEPEHOCAT CEMEHA UX TO B JKEIYAKE
CBOEM, TO 3alleTINB UX CBOUMH MTOKPOBAMUY.

B Gopb0e 3a cyliecTBOBaHHE OUYCHDb BEIHMKA POJIb IKO.I02UYE-
cKotll naacmuynocmu, a no JlapBuHy — U3MEHUYHBOCTH. YeMm pas-
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HOOOpa3Hel CTpoeHue U MOBeAeHHEe, TeM OOJbIIe MecTa BHI MO-
XKET 3aHATh B MUpe. B N3BMEHUNBOCTH €CTh B2 MPOTUBOMOJIOKHBIX
(dbakTopa: npupoda opeanuzma u npupoda ycioguil. ITO O3HAYA-
€T, YTO B OJHUX M TE€X )K€ YCIOBHUAX pa3Hble BUIBl MEHSIOTCA MO-
pazHomy. 13 3TOTO MoN0oXKEeHHs MO3JHEE BEIPOCITH NPEACTABICHUE
0 8UOD0BLIX SPAHUYAX USMEHUUBOCMU T 3AKOH 20MOJIOSULECKUX D3~
006 nacredcmeennou uzmenuusocmu H. V. BaBunosa. lapBuH,
KaK M3BECTHO, BBIACIUI BUABI U3BMEHUYNBOCTH — ONpPENCICHHYIO H
HeonpeneneHuyw. OH Mmokaszan, 4TO BeAyIash poJib B IBOJIOLHH
MpUHAANIEKUT BTOPOMY M3 Ha3BaHHBIX BHA0B. Ha ocHOBe Heompe-
JENeHHON M3MEHUYHUBOCTH M OOpBOBI 3a CyIIECTBOBAaHUE NEHCTBY-
€T €CTEeCTBEHHBII 0TOOp, TOHUMaeMblil KaK BDKHUBAaHUE Hanbolee
MPUCIIOCOO0JICHHBIX ocoOel. Takum oOpa3om, Bompoc 00 OTHOIIIE-
HUSIX OpraHU3Ma M Cpelbl pemaeTcs nHave, ueMm y Jlamapka. Ecnu
«J1IaMapKOBCKHE» BUABI Hpuobpemaiom TONbKO MOJE3HbIE H3MEHE-
HUS, TO Y BUAOB «JAaPBHHOBCKUX» TOJBKO TMOJIE3HBIE U3MEHEHHUS
coxpanstomces. To ecTh 3BOIIOLUOHHBIA IIPOLIECC 110 IPUPOJE CBO-
el alanTUBeH, TaK KaK OH YCTaHaBIIMBAET yCTOWYUBOE pagHogecue
Meancdy opeanuzmom u cpedotl. [loromy oTO0Op U BOCIIPUHUMACTCS
KaK OCHOBA LIeJIeCO00Pa3HOCTH B )KUBOU MPHUPOIE.

Ha3zoBeM HeKOTOpBIE Apyrue SKOJIOTHUECKUE JaHHbIe U 00001Ie-
Hus [lapBuHa, nexaluye 3a paMKaM# €ro SBOJIIOIMOHHBIX HCCIIEA0Ba-
nuil. llupoko u3BecTHa, K MpUMeEpy, ero padoTa 0 poiH AOKIACBBIX
YyepBeil B TOYBOOOPa30BaHUU. JTa POJb TAKOBA:

- IPOKJIAJIKa IMyTH KOPHSIM BOJIE M BO3/AYXY;

- peixjieHue yepes npornateiBanue (10-30 1/ra 3a rox);

- IepeMeIIBaHue MOYBHI (TIPH STOM KaMHHU YXOJAT BIIyOb);

- ynoOpeHue (3aTacKuBaHHE B HOPHI PACTUTEIBHBIX OCTATKOB).

[TouBa npexacTaBieHa 34eCk KaK OUOKOCHOe meio, 00pa30BaHue U
CYLIECTBOBaHUE KOTOPOTO ONpeAEsieTCs )KUBOW U HEXXHUBOI MaTepH-
eil. K aToMy no3gHee BIUIOTHYIO MOJOWIET akaJgeMuK BepHaackuii, a
OMOJIOTH pa3HBIX CIENHUAIbHOCTEH ONMUIIYT MOYBOOOPA3YIOIIYIO pa-
00Ty MUKPOOPTaHU3MOB, KPYTJIBIX YepBe, KIeuleld u APYrux TPyIl.
Teonoeuyeckasn, cpedoobpasyowas poisb HUGOU NPUpodsvl peKpac-
HO MOKa3aHa TaKXKe B IaPBHHOBCKOH TEOPHH IPOUCXOKICHUS KOpa-
JIOBBIX puGoB (0eperoBrix, 0apLEPHBIX U ATOJIIOB).
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W3zyuan JTapBUH 1 3aBUCHMOCTH TPOIBETAHUS BUIOB OT UX YHC-
JIEHHOCTH. be3 BCAIKOro 3HaHUS XPOMOCOMHOM TEOPUHU HACIIEIOBAHUS
OH CyMeJ yCTaHOBUTb, YTO OJM3KOPOJCTBEHHOE CKPEIINBAaHUE BEAET
K BeIMUpaHuto. Celyac 3TOT BOMPOC pacCMATPUBAETCS B CBSI3U C BhI-
SICHEHHEM MUHUMATbHOU YUCIEHHOCMU NONYAAYUll ISl COXpaHEeHUs
penKHX BHIOB. 3aHUMasCh MpoOJIeMaMu axkiumamuszayuu, JJapBuH
BBISICHWJI, YTO JTAHHBIN MPOIECC YCIEIIEH, €CITH BCEJICHIIB 3aHOCSITCS
u3 OoJiee OOMIMPHBIX U SKOJOTHUYECKH pa3HOOOPa3HBIX MPOCTPAHCTB.
CymecTBoBanue B 6osee IUPOKOM, YeM Y aDOpUTeHHBIX BUIOB, IUa-
Ma30HE YCJIOBUU — 3TO CypOBasi «IIKOJIA JKU3HWY», PE3KO MOBBIIIAK0-
mas KOHKYPEHTOCHOCOOHOCTh. B3zammopelicTBre BUAOB B coOOIIe-
CTBE OMMCAHO TAKXe Ha MPUMEPE OMbUICHHS KIIeBepa U OpXUaeH Ha-
cexoMmbIMu. HakoHell, ObLIIO YCTaHOBIJICHO, YTO O0IIIee YUCIO 0co0ei
HA KaKOW-JIMOO TEPPUTOPUHU TMPSMO TPOMOPIHOHAILHO BHIOBOMY
paszHooOpasuto. Ceivac 3T0 paccMaTpUBACTCs KaK 3a68UCUMOCHIb NPO-
OYKMUBHOCHU COODWECTN8a Om e20 cocmasa.

[Mocnennuii mpumep, CBS3aHHBIA C IMOJCYETOM OCOOCH, 3a-
CTaBJSIET HAMMOMHHUTH O TOM, YTO MHOTHE JIOAM HEBEPHO Mpej-
CTaBIAIOT cebe MeToabl paboTel JlapBuna. HacTo ero BHUIAT Kak
TUTAHTA MBICITH, KOTOPBIA POXKJAN CBOM TCOPUH, HE BbLIE3as U3-
3a MUCBMEHHOTO cTojia. Ha camMoM nene macca BpeMEHHU OT/JaBa-
JIach TIOJICBBIM HAOJIOJCHUSAM U dKcHepuMeHTaM. M coBepiieHHO
3aMedaTesbHO, YTO J{apBHH LIMPOKO HCIOJIB30BAN crmamucmuie-
CKUll Memood, KOTOPBIN JEKHUT B OCHOBE MOABISIONIEr0 OOIbIINH-
CTBa JKOJOTHYECKUX HccienoBanuii. Cunrtan JlapBuH MOCTOSHHO.
Beimiie ynomMuHancs 00beM MOYBBI, TI0TaeMoi depBsiMu. K atomy
MOXHO I00aBUTh MHOTOE: YUCIIO CEMSIH Y OPXUJCH U MPOILICHT BhI-
JKUBIINX; WHTCHCUBHOCTH JIOBJIM HACEKOMBIX XHIITHBIM PaCTCHHU-
€M POCSHKOH; YUCIIO CeMsIH PacTeHH, TEPEHOCUMBIX Ha Jlalkax
U B TIOMETE MTHI, CPABHEHHE YMCIa CEMSH B TOJIOBKAaX KJeBepa,
OTBUTSBIINXCS U HE OMBUIABINNXCS HACEKOMBIMH; TOJCUYET PEMpo-
JYKTUBHOTO MOTEHIIMANA )KUBOTHBIX; YHCIIO CAMOCEBHBIX COCEH Ha
eAMHUITY TJIOMIAAN Ha BEPECKOBBIX MYyCTOIIAX U T. 1.

DKOIOTHYECKHUE TaHHBIC HAKATUTHBAIUCH, ¥ TIOCTETIEHHO Ha3pesa
NoTpeOHOCTh B 000COOIEHUH CaMOCTOATEILHON HAYKH, KOTOpas nMe-
na OBl JUIS Havaja Ha3BaHUE, OINpPEJEIICHUE, OOy MPorpaMMy HUcC-
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CIIEZIOBaHMH, a CIIEI0BATENbHO, COOCTBEHHOE MECTO B CHCTEME OHO-
JIOTUYECKHUX AUCLUILIVH.

Ha3anus npennaranucey passsle. HacTh y4€HBIX cUMTana, 4TO
poOIeMbl, KOTOPbIE MBI HAa3bIBA€M IKOJOTMYECKUMH, BXOIST B CO-
cTaB b6uoceozpaguu. CBOM pe30H B 3TOM OBUI: yCIIOBUS B pa3HBIX ya-
CTSIX 3eMJIM HEOAMHAKOBEI, 4 MOTOMY OTIMYAIOTCS HPUCTIOCOOICHNUS
K HUM. YTIOTPeOIsIICS TEPMHUH «3KOHOMUSI TIPUPOJIBD» — OTHOLICHUS,
narome Hekuil 6amanc. OQHAKO OTCYTCTBHE AOCTaTOYHO YETKOTO
OTIpE/ICTICHHS CICTAI0 TePMUH HEXH3HecmocoOHbM. B 1822 r. He-
Menkuii 3oomor K. Xoii3uHrep pasnenusn 300J0THIO Ha 3002paguio
(omucaHue BUIOB) U 300HOMUIO, UIH UCTOPUIO XKUBOTHBIX. McTopus,
II0 €r0 MBICIIU, U3Y4YaeT 3aKOHbl BOSHUKHOBEHHUS U CYIIECTBOBAHMS
BUOB. B 300HOMMIO 1 10TKHA ObLIIa BOWTH 3KOJIOTHS B COBPEMEHHOM
€€ IIOHUMAHNH.

Ucunop Cent-Unep ucnonp3oBai TepMUH «2monocusiy. Ceronus
MBI 3HAa€M 3TOJIOTHIO KaK HayKy O MOBEACHUHU KHUBOTHBIX. Y CeHT-
Unepa nabmronmaercss cBoeoOpa3zHash CMECh JTOJOTMU U 3KOJOTHH.
[lo ero ompeneneHuto, STOIOTUS U3YUAET OMHOULEHUSL MENCOY CYUye-
cmeamu 8 cemvax u obwecmaax, coopuwax u cooouecmaax. lleppeie
JIBE KaTeropuu 0003HAYalOT BHYTPUBUAOBBIE TPYNIHPOBKH 0COOEH,
JBE MOCJIEJHUE — MEKBUJIOBBIE IPYIIIUPOBKU. JIETKO BUJETH, UTO aB-
TOP BIUIOTHYIO MOJOUIEN K AKOJOTUM HOMYJISIIUA M COOOIIECTB, XOTA
MPEICTaBICHUS O T€X U IPYyTrux ObUIN ellle He pa3BUTHI.

B ocnoBe skonornueckux npeacrasienuid Cenrt-Mnepa nexar
JBa IIPUHILUIA, IPOTUB KOTOPBIX BO3PA3UTh HEUYETO: HAIUYUE CUIIb-
HOTO B3aUMOJEUCTBUS MEXIY >XUBOM M HEXKUBOU IPUPONOH; He-
MPEePHIBHOCTh M3MEHEHHsI OPraHU3MOB MPH UX OOLIEHWH CO Cpeloi
U MEIJICHHOE U3MEHEHUE CPEABl OPraHU3MaMU, KOTOPbIE U3BIEKAOT
13 HEe YTO-TO U 4YTO-TO B Hee BhLIEHAT. Ha 3ToT Teopetuueckuil
¢yngamenT B 1859 r. Obula mocTaBieHa MporpaMma UccieI0BaHui,
KOTOpasi BBIMJISIAUT Tak: «YM M MHCTUHKT y *KUBOTHBIX. SIBJIeHNA aB-
ToMaTH4yeckre. HpaBbl )KHBOTHBIX; COXpaHEeHHE 0COOM; COXpaHEHHE
Buaa. — OtpickuBanue mnuinu. — OOurtanue. JKUBOTHBIE OCembIe,
onyxnaromue nepemertatonirecs. — CiydaifHble MepeMeneHus; He-
npaBUiIbHBIE TiepemenieHus. — O0mecTBa XUBOTHHIX. BpemeHHbIe 1
noctosiHHbIe. OOIIeCTBEHHBIE BUABI )KUBOTHBIX. — MaTepHHCKHE 3a-
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00Th1. BeiOOp MecTa it knaaku siun. CTpoeHue rHe3/1a, BOCIIUTAHHE.
M3meHeHue NpUBBIYEK U BCIAEACTBUE 3TOTO MHCTUHKTA y JOMAIHUX
YKUBOTHBIX. [l0CTOSIHCTBO MPUOOPETEHHBIX MHCTHHKTHBHBIX SIBIICHUH.
DTONOrHYECKUE BO33PEHUS, MPUIOKUMBIE K pacTeHHsM». B Takom
MpEeAEIbHO KPaTKOM U3JI0KEHUHU XOPOIIIO BUJCH YPOBEHB 3KOJIOTHYE-
CKHX IpeacTaBieHuil cepeandbl XIX Beka, CO BCEMH TOCTOMHCTBAMU
M HEAOCTATKaAMHM.

Cpenu npeaTed COBPEMEHHOW 3KOJIOTHH 0C000e MECTO 3aHUMACT
poccuiickuii uccienoBarens ppaniy3ckoro npoucxoxacuus [lapib
®pancya (Kapn ®pannesud) Pynbe. OcTaercss TOIBKO COXaleTh O
TOM, YTO MIPH KU3HHU OH MPAKTUYCCKU HE ObLT M3BECTEH Ha 3amajge, 1a
U cefyac 0CcTaeTcs YYCHBIM B OCHOBHOM «JIJISl JOMAIITHETO MOJIh30Ba-
HUD». MeXIy TeM 3TOT BBLAAIOIINICS SKOJIOT U ABOJIIOLIMOHUCT Mpe/I-
CTaBJIACT OTPOMHBIN UHTEPEC JJIS JIFOOO0T0 YeI0BeKa, 3HAKOMSIIErOCs
C DKOJIOTHUECH.

Bce Teopetnueckue noctpoenus Pyiibe onnparoTcs Ha BbIBEACH-
HBIE UM UYETHIPE 3aKOHA:

- IOCTENIEHHOT'O Pa3BUTHUA BCETO CYLIETO;

- OOIIEHMS JKHBOTHOTO C MUPOM;

- HapacTaHUs CIOXKHOCTH;

- YBEJIMYCHHUSI pa3HO00pa3usl.

W3 3akoHOB Ham Hauboliee MHTEpeceH BTOpoil. Bor m3BecTHas
nuTata, pacumdpossiBaromas 3akoH: «lIpeacraButh cebe KUBOT-
HOE, KaK U BCE IEUCTBUTEIBHO CYIIECTBYIOILIEE, B3ATHIM OTAEIBHO OT
BHEIIIHETO MUPA, €CTh BETUYANIIINHT, Ta’Ke HEBO3MOXKHBIN TTapaIoOKC.
OTH ClI0Ba, TPUBUAIBHBIC B HAIIIKA JTHU, ObUTH HEOOXOAMMEI B T€ BpE-
MEHa, KOT/ia B OMOJIOTUY TOCIIOACTBOBAIH (hopMaibHbIE MOpdoIorus
U cUCcTeMaTHKa 0e3 MOMBITOK OOBSCHUTH MPOUCXOXKICHUE TEX WIIH
HHBIX IPU3HAKOB.

Pyiibe mpuHAUICKUT OJTHO U3 MEPBBIX onpedeeHutl cpedbl — Co-
BOKYNHOCMb cex eHewHux oesameneu. K «aesaTensm» OH OTHOCHII
(u3nyeckue u OMoTHYEeCKHe (haKTOPBI, a TAKXKE BIMSHUC UYCIOBEKa
Ha npupony. Ilpu sTom Pynbe He BocIpHHUMAN YEIOBEYECTBO KaK
MOIIIHYIO PKOJIOTHYECKYI0 CHIIY, XOTS IMPU3HABAJ, YTO YEJIOBEK MO-
JKET U3MEHATD yCIOBUSA XKU3HU AUKUX BUAOB. OH mojarai Takxe, 4To
YCTOWYUBHIC BHEIIHUE YCIOBUS IPUBOJIAT K TOSIBICHUIO YCTONUKBBIX
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MPU3HAKOB, ¥ HA000POT. OTCIO/Ia BOSHUK €r0 HHTEPEC K BBISIBICHHIO
aZianTanyi, o0ImX 1 Bcex oouTareseil BOAbI, IOYBEI MU Ha3EMHO-
BO3AYINHOU cpeasl. B movcke obuwux npucnocobienuii OH, HE3aBU-
cuMO OT ['yMOONBATA, TIPUIIIET K UOee HCUSHEHHBIX (PopM, TIPUIEM
OTJIMYHO BHUJIEN, YTO Takue (OPMBI HE SIBIISIOTCS CUCTEMATHUSCKIUMU
eIMHUIIAMH U CXOJICTBO MEXIY BHIAMH OOBICHSICTCS 31€Ch HE POJI-
CTBOM, a KOHBEpreHIMeH (HAMOMHUM, YTO CAMHUX TEPMHUHOB (OKH3-
HeHHas popMay M «KOHBepreHius» Pynbe He ynotpebisut). beit on
U B YHCJIC TIEPBBIX, KTO 3aHHTEPECOBANICS OUOPUMMAMU, CIUTAS, YTO
MEPUOTUYHOCTh B JCHCTBUU (HAKTOPOB BEAET K MEPHUOIMYHOCTH B
JKM3HH )KUBOTHBIX M pacTeHuit (nMeHHo ¢ ero mogaun H. A. Ceepiio
U HAITKUCAaJT CBOIO MAarMCTEPCKYIO TUCCEPTALIHIO).

Pyine okasaiicsi OTHUM U3 MTHOHEPOB MOMYJIAIIHOHHON SKOJOTHH.
OH OTMETHJI CYIIECTBOBAHUE B TIPUPOJIC YCTONUUBBIX RONYIAYULL, KO-
TOphle Ha3biBas obrmHamu. K 3To# wmee aBTOp MpHIEN TOBOJBEHO
JIIOOOTIBITHBIM MyTEM — HAOJI0[as THE30BOW KOHCEPBATHU3M IMTHIL.
CMelaHHple Ha MeCTaX 3MMOBOK, OHH Pa3jIeTAIOTCS THE3/I0BATh IO
YETKO OMNpPEIC/ICHHBIM YYacTKaM, TA€ W CKPCIUBAIOTCSA HCKITIOYH-
TENBHO C «3eMiIikamuy». [IpuBeJeHHAs HIKE IUTATa — BEIHUKOJIETI-
HBIA 00pa3uMK TATAHTIMBOM MHTeprpeTanuu (aktoB: «He MOmKHO
Ka3aThCsl CTPAHHBIM, YTO MHOTHE TITHI[BI MIEPEIETHHIC JKUBYT Ha 3Ha-
YUTENLHOM reorpapuyeckoM pasMeIeHHH U He TOJBKO HE MEIaoT-
¢Sl MeXIy co0010, HO TOCTOSHHO TEepENIeTal0T Ha POAUHY, AaXKe Ha
cTapoe memnenuiie... JIacTo4ka... IOCTOSIHHO MPHJIETAeT B CBOE YPO-
YUIIE ¥ OTJIETAET OT HETO CO BCEMHU OCOOSAMM JTaHHOIO OKONoTKa. He
OYEBHJIHO JIH, YTO B MPUPOJIE CYIIECTBYET APyras CBOIHAS CIHHUIIA,
HEXXENM B HAyKe, KOTOpas 3HAET TOJLKO BUA. DTa CBOAHAS CAMHHUIIA
€CTb COeIMHEHUE 0CO0e TaHHOTO OKOJIOTKA WITH YPOUHINA — 0OujuU-
Ha, komopasi 6oJiee 00HOU 0COOU, HO MeHee HAYYHOU eOUHUYbL — 8UO0A
(xypcuB Hamt. — O. 5., M. 4., A. A, 5. [1.). BoT oguH U3 ciy4aes, rae
HayKa HEOOXOMMO OTAENACTCS OT ACHCTBUTEILHOCTH.

B HayuHBIX HcClenoBaHUSX Pyiibe ObUT MPOTHBHHUKOM HM3yUYCHUS
9K30THKH, CUHMTAsI, YTO B ONMKaiiieM IPUPOIHOM OKPY)KEHHHU BIIOJTHE
JOCTATOYHO MHTEPEeCHOro. I103TOMy B KaueCcTBE BaKHOM, OOJNBIION U
CITOXHOM 3371a4M OH TPEIaran «...MCCIeI0BaTh TPH BepIlKa OmKai-
IIETO K MCCIIEOBATENIO 60I0Ta OTHOCHTEIBHO PACTEHHUN M KUBOTHBIX
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U UCCIIENOBaTh UX B MOCTENECHHOM B3aUMHOM Pa3BUTHUU OPraHU3AIUN
1 00pa3a )KU3HU TOCPEAN ONPEICICHHBIX YCIOBHI». TyT OH HEMHOTO
MIEPErHyJI MaNKy, ¥ 3TO MOPOAMIO 3a0aBHBINA HCTOPHYCCKHUN aHEKIOT.

UzBectHO, uTto CeBepuioB Obu1 yueHukoMm Pynbe. [Ipexiionssch
Mepe]] TAJIAHTOM YYUTENS, OH TOCTaBHII SITUTpadoM K CBOSH Auccep-
Taly NpUBEJCHHYI nuTaty. Juccepranms ObUTa BBICOKO OIlEHEHA
peleH3eHTOM — akageMukoM Munaernopdom. OQHAKO TOJ SIUTpa-
dhom Munaennopd Hanucan: «Jlaxke u camasi orpaHHUEHHAs! B CBOMX
JKETaHMIX JIATYIIKa HE MOXET TOBOJbCTBOBATHCS TPEMS BEPILIKAMH
0osoTa! — MoIaBHO yueHbIN». Mopalib MPoCcTa: MPY BCEX Pa3HOTIIACH-
SIX CHEIHMATNCTOB B BHIOOpE MpEAMETa UCCIICAOBAHUS HA/I0 M3ydaTh
OJIHO BMECTE C IPYTUM, a HE OJJHO BMECTO APYIoro.

[TomoOHO MHOTHM CBOMIM COBpPEMEHHUKaM, Pyibe mckan Ha3Ba-
HUE JUIsl HOBOTO pa3jelia HayKu. JTOo, MOXKAIyd, HauMeHee yJauHast
4acTh ero TBopuectsa. byayuu 30010roM, OH JOOABISLT KO BCEM Ha-
3BaHUSIM MPUCTABKY «300». Tak MOsSBUIOCH, HAIPUMED, CIOBO «30-
00uon02UA», CMBICI KOTOPOro TeMeH. Jlpyroe W3 MNpeaiosKeHHBIX
UM Ha3BaHUM — «3009monozusy» — 3auMcTBoBaHo y Mcunopa Cent-
Wnepa; TpeTbe — «3009mukxa» — MPOUCXOANUT OT TPEUYECKOT0 «3TOCH,
T. €. 00bI4aii, xapaktep. [lo Pynbe, 3003THKa SBIsSETCS pa3/IeioM CH-
CTEeMAaTHKH, U3yYaONIIM 00pa3 )KU3HU OPraHUu3MOB.

Camoe uHTepeCcHOE, UTOo eCTh y Pynbe, — 3To mporpaMMHas 4acTb.
B Heit npex e Bcero BasKHbI METOANYECKHUE TPUHIIUITBI 3KOJIOTUH, aK-
TyaJIbHbIE A0 CETOJHSIITHETO JTHS:

1. T'myOoKo MmO3HATh )KUBOTHBIX MOXHO JIUIIb UCXOJS U3 UX I10-
CTOSIHHOT'O B3aMMOJIEVCTBHUSA CO CPENO.

2. O0beKTaMu HCCIICIOBAHMS JOKHBI OBITh HE TOJIBKO OTACIb-
HBIE BUJBI, HO U UX KOMILIEKCHI.

3. DKOJOTHYECKOE UCCIIEI0BAHKE IPU3BAHO OTPAKATH TUHAMUKY
M3y4YaeMBbIX MPOLIECCOB U SIBICHUM.

4. OCHOBHOEC BHMMaHUE HANPAaBISATh HA HAUOOJIEE XapaKTEPHBIC
Y4aCTKU MECTHOU MPUPOIBIL.

5. WccnenoBanue BECTH ITyTEM JJIUTEIBHBIX CTALIMOHAPHBIX KOM-
IJICKCHBIX HAONIOJICHUI C 0XBATOM BCEr0 MHOTO00pa3us KU3HU KH-
BOTHBIX B UX B3aUMOJICHCTBUU CO CPEIOW OOUTAHMS.
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6. HaOmoneHus B mpupojie COYETaTh C Ja0OPaTOPHBIMU IKCIIC-
PUMEHTaMU, IPU3BAHHBIMH BCKPBHITh HAU0O0JIEE CYIECTBCHHBIC CBSI3U
opranusma ¢ aKTopamMH CpeJibl.

7. Ucnonb30BaTh B HAyKE UTOTH MPAKTHUECKOU IESATEIBHOCTHU
YeloBeKa (CebCKOe XO3SUCTBO, IPOMBICIBI, aKKIUMATH3AIUS, 0J10-
MAaIlTHUBAHUE).

Kpome Toro, B 1850 r. Pynbe cocTaBui mporpaMMmy yHUBEPCH-
TETCKOTOo Kypca 3o0o0noruu. [lo cnpaBeammBocTu ee Hamo Obl HA3BaTh
MIPOTrpamMMO HIKOJIOTHYECKOTO Kypca, CTOJIb OTUETIUB B HEU AyX 3TOM
Hayku. [IpuBeneM nporpamMmy IETUKOM, YTOOBI KaXKbIi MOT BBIJIC-
JIUTH B HEHM 3JIEMEHTHI DKOJIOTUU 0COOCH, OMYJIAIUN U COOOIIECTB U
OIICHUTH AHANa30H MHTEPecOoB ydeHoro. OTHOUIEHUSI OpraHU3Ma CO
cpenoit aBTop ACNUT Ha ABE TPYMIHI iBIeHUN. EMy cioBo.

1. «SIBneHUs KU3HU OCOOHONY.

«JloObIBaHME BO31yXa; BHIOOp MHIM; 3amaceHue cedsl MUIICH;
BBIOOP M MOCTPOMKA XKWIHINA; (PU3MUYECKOE pa3MEICHUE Ha 3eMIIC;
reorpauyeckoe pa3MerieHre (HpIHEIIHee, IEPBOHAYAIILHOE, 300J10-
THYECKHUE MOJIOCHI); TEOJIOTHYECKOE Pa3MEICHUE; CBSI3b OpraHU3aliu
YKUBOTHBIX C OOHAPYKUBAHUEM yYKA3aHHBIX SIBJICHUI.

2. «SIBieHus JKU3HUA O0LIENHY.

«OTHOIIIEHUS KUBOTHBIX K MOTOMCTBY. OTHOILIEHHUE MPAMOE —
MOCTPOMKA THE3/a, KIaJKa SUIl U T. J.; 3aKOHBI KOJIMYECTBEHHOTO U
KaueCTBEHHOI'O Pa3MHOKEHUS KUBOTHBIX; YXOJI 32 NMITEHI[AMHU, KOPM-
JIEHUE UX U T. 1I.; OTHOUICHUE OPTaHU3aUHU K CUM sIBJIeHUSIM. OTHOIIIe-
HUE )KUBOTHOTO K KUBOTHBIM OJIMHAKOBOTO C HUM BuAa. OTHOIICHHE
MpsIMOE — KU3Hb B OAMHOYECTBE; KU3Hb B TOBAPHILECTBE; KU3Hb B
00IIIeCTBE; OTHOIIIEHUE CUX TPEX OT/EIOB K OPraHU3aIUN )KUBOTHBIX.
OtHomienne o0paTtHoe. OTHOIIEHUE KUBOTHBIX K TPOYHM YKHUBOTHBIM
(pasHoro ¢ HuM Buaa). OtHomeHue npsimoe. OTHOIIEHHE 00paTHOE —
OXpaHEHHUE JKUBOTHOTO OT HAMAJCHUS CHJILHEUINEro CpelICTBAMU HE
MatepuanbHbIMU. OTHOIIEHUE KUBOTHBIX K pacTeHusM. [Ipsmoe —
JKUBOTHBIC KMBYT Ha PACTCHUSIX; B3aUMHAasl CBSI3b Uepe3 MHUTAHUE,
B3aMMHas CB3b uepes3 Abixanue. O0paTHOE — pACTCHHUS )KUBYT Ha KH-
BOTHBIX; PaCTEHHsI 00Pa3yIOTCS 32 CUET yMEPIIUX KUBOTHBIX. OTHO-
meHue K 3emiie. [IpsiMmoe *UBOTHBIE pa3pyIIAIOT 3€MIII0; KUBOTHBIE
Y4acTBYIOT B 00pa3oBaHuU 3eMiH (00pa30oBaHHE KOPAJUIOBBIX PU(OB
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B Hallle BpeMsl, JOUCTOpPUYECKOe 00pa3oBaHUE IIACTOB MEpPBO3JaH-
HBIX HMBOTHBIX U T. A.). OOpaTHOoe. OTHOILIEHHE KUBOTHBIX K YeNo-
Beky. [IpsiMoe — mopaboieHne U npupyyYeHne )KUBOTHBIX; HCTpeOe-
HUE KUBOTHBIX; ITepeHecenue ux. O0paTHOE — OANYAHUE JKUBOTHBIX;
MoJIb3a ¥ BpeJ )KUBOTHBIX. OTHOIIEHUE )KUBOTHBIX K MPOYUM AesTe-
nsM (BO3LyXy, TeMIepaType, CTENeH! ChIpocTH) ¢usnueckum. [ps-
MO€ — U3MEHEHHE (PU3NUECKUX YCIOBUN BCIIEICTBHE KU3HEACATEIb-
HOCTH XHMBOTHBIX. OOpaTHOE — MEPUOJUYHOCTD B )KU3HU JKUBOTHBIX
(cyTouHas, rogMyHas, BEKOBasi); MEepeMeIIeHHE KUBOTHBIX (BETPOM,
BOJIOI0), CMEPTh (0COOM, BUIA)».

[Iporpamma yHUKaIbHA ATl TOW STIOXH, TOCKOJIBKY NPaBHIIBHO MO-
CTaBUTH 33/1a4y KyJa TpyAHEH, 4eM HaliTu ee BepHOe perenue. Pyibe
CHJIBHO OTlepenil Bpems, chOpMyITUpOBaB LIENbIN psiji IpoOieM, He 110
KOHIIA PELICHHBIX (KaK OyAeT BUAHO U3 JaJbHEHIIEr0) U CEeTOHS.

MBpI OAONUM, HAKOHEII, K TOLY POXKICHUSI TIOHATHS «3KOI02USY.
Ero «otumom» siBisiercsi Hemenkuii podeccop 30010ruu JHCT [ek-
KeJb. DTOT YeJIOBEK ObUT BOOOIE TUIOJOBHUT TI0 YaCTH HOBBIX TEPMH-
HOB. Cpeny caMbIX HM3BECTHBIX — «OHTOTEHE3», «(UIOTEHE3), «IIPOo-
Mopdonorusp (yueHre 00 ocHOBHBIX (popmax). 006 skonorun [ ekkenpb
BIIEpBBIE 3aroBOpUI B KHHTe «Bceobias Mophoaorusi opraHiu3MoBy,
KOTOpas BeILIA B 1866 T. Mecmo sxonozuu 6 cmpykmype 6uonrozuu no
I'ekkemto TakoBo. buosorus aenurcs Ha OnoctaTuky (MOP(OIOTHIO) U
ononrHamMuKy (puznosnoruio). Guznonorus — Ha GU3HOIOTHUIO PYHK-
LU 1 GU3HONIOTHIO OTHOLIEeHUH. K mocnenHelt 5KoIorus 1 OTHOCUTCS,
MOTOMY YTO paccMaTpUBaeT OTHOIICHHE OpraHi3Ma K Cpeae.

OO6uwii moaxox ['ekkenst K 9KOJIOTHMH MOKHO NIPEACTaBUTD B CJie-
JYIOLIEeM Buie. DKOJOTHYECKHE SIBJICHUS pa3BEPTHIBAIOTCS Ha OTIpeie-
JICHHOU TEPPUTOPHUH, TAE )KUBET TO MM HHOE YHUCIIO 0COOEH KOHKpET-
HBIX BUJOB. J[BMOKyIIas cuima 3KOJIOTMYEeCKUX MPoIeccoB — Oopnoa 3a
cymectBoBanue. Ha oprann3mMel gelicTBYIOT abnoTHueckue GhakTopsl
U JpyTHe OpraHu3Mbl. MexXay KUBBIMH 00beKTaMH OBIBAIOT KakK I0-
3UTUBHBIE, TaK U HETaTHBHBIE B3auMmopencTBui. Ko BceM BHEIIHUM
BO3AEHUCTBHUAM OPTaHU3MBI PUCIIOCA0TUBAIOTCS, BEIpaOaThIBast afar-
Tanuu. ['eKKenb BCSAYECKH NPHU3bIBaT K M3Yy4eHHIO aganTauuii. Cam
u3ydan JeiicTBUe (aKTOpoB, MUcall O JIETATbHBIX HpeAeiax 1 3K0JIOo-
THYECKOM ONTHMYME, Pa3inyal 3BpU- U CTEHOTEPMHBIE BUABI (eciu
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TOBOPHUTH B COBPEMEHHBIX TepMHUHAX). JIF0OOBB K 3TOH paboTe Hano-
JKWJIa OTIIEYAaTOK Ha FEKKEJIEBCKUE ONPEIEIIEHUS SKOJIOTHH. Y aBTOpa
1X HecKonbko. OH He pa3 IbITaJIcd KOHKPETU3UPOBATh ONpeeeHus,
1 BOT YTO M3 3TOT0 MOJIYYHIIOCH!

1. «Ilox sxomorueit Mpl IOHUMAaeM OOIIYI0 HAYKy 00 OTHOLICHU-
SIX OPTaHU3MOB C OKpYyXarolllel cpenoi, Kya Mbl OTHOCHM B ILIUPO-
KOM CMBICJIE BCE YCIIOBM cyliecTBoBaHMs. OHM YaCTMYHO OpraHu-
YEeCKOW, YaCTUYHO HEOPraHWYECKOW NMPHUPOJBI; HO Kak Te, TaK U ApY-
rHe... IMEIOT BecbMa 00JIbIIoe 3HaYeHHE T (POPM OPTaHU3MOB, T. K.
OHM MIPUHYXIAIOT UX NpucnocabnuBaThes K cede. K Heopranndeckum
YCIIOBUSIM CYIIECTBOBAHHSA... OTHOCATCS] (PU3MUYECKHE U XUMHUYECKHE
CBOHCTBa MX MECTOOOMTAHUH — KIMMAT (CBET, TEIUIO, BIAXHOCTh U
aTMoc(epHOe >JIEKTPUUECTBO), HEOPraHMYecKas MHIIIA, COCTaB BOJBI
Y TOYBHI U T. 1. B KauecTBe OpraHM4ecKHUx yCIOBHH CyIECTBOBaHUSA
MBI paccMaTpuBaeM OOIMe OTHOIIEHHUS] OpraHu3Ma KO BCEM OCTallb-
HBIM OpraHu3MaM, ¢ KOTOPBIMH OH BCTYIaeT B KOHTAKT M U3 KOTOPBIX
OOJIBIIMHCTBO COAEHCTBYET €ro MOJib3€e WM BpeAuT... OpraHu3Mbl,
KOTOpbIE CIy)KaT MUILIEH OCTalIbHBIM WM Mapa3suTHPYIOT B HUX, BO
BCAKOM CIIy4ae OTHOCSTCS K JaHHOW KaTeropuy OpraHMyecKuX yclo-
BHH CYILIECTBOBAHUSY.

2. «Ilox sxonoruelt Mpl oJpazymMeBaeM HayKy 00 SKOHOMHH, O
JoMalllHeM OBbITe KHUBOTHBIX OpraHu3MoB. OHa nuccieayer o0mue oT-
HOIICHUS JKUBOTHBIX KaK K UX HEOPTraHUYECKOH, TaK U OpPraHUYeCKOH
cpene, WX APYXKECTBEHHbIE M BPa)KACOHbIE OTHOIICHUS K APYTHM
KUBOTHBIM M PacTEHHSM, C KOTOPBIMU OHHU BCTYHAIOT B MPSIMbIC HIIH
HENpsIMbIe KOHTAKTBI, UM, OAHUM CIIOBOM, BCE T€ 3aITyTaHHBIE B3au-
MOOTHOILIEHHS, KOTOpble {apBHH YCIOBHO 0003HAUMII Kak 00ph0y 3a
CYILIECTBOBAHHUE.

3. «Oxonorus — HayKa 0 JOMOXO3HCTBE OPraHU3MOB, 00 UX JKU3-
HEHHBIX HY)KJaX M UX OTHOIICHHUIX K MPOYUM OpraHu3MaM, COBMECT-
HO C KOTOPBIMH OHH JKUBYT (OMOLIEHO3, CHMOHO03, TAPa3UTH3M)».

O xakoM nomoxo3siicTBe uznetr peus? OTBET B 3TUMOJIOTUH CIIO-
Ba: FpeYecKoe «OHKOC» 03HauaeT «aom». Ho uto 310 3a noM? Becen-
HSISl Iya, B KOTOPOH IUISIIYTCS LIMTHHU U MOJ3AI0T aMeObl, WK BCA
mraneta? Kakoe MecTo 3aHMMaeT B IOMe KayK/Ablid 3 ero oouTareneii,
U KaKUMH{ JTOMAIIHUMU JeflaMH OH 3aHumaetcsi? [Tpubnu3uTensbHbli
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OTBET HA 3THU U MHOT'UC APYIrve€ BOIPOCHI AACT COBPEMEHHAsA 3KOJI0-
Tus, O KOTOpOfI 6y}_'[CT pacCkai3aHo B CJICAYIOMIUX IJiaBax.

O cTpyKType COBpEeMEeHHOM 3K0JIOTUH

Jlrobast Hayka JOJKHA MMETh ONpE/CNiCHUE, O0BEKT W3YYCHUS,
LIeNb, 33]IJa49X U METOJIBI.

C onpedenenuem 3KOIOTHH CUTYaIUsI HE CTOJIb TPOCTA, KaK XO-
TeNnoch Obl. ['ekkeneBckue (opMYITUPOBKU YCTAPETH U CTATH JJOCTOSI-
HUeM uctopuu. [1o Mepe pa3BUTHS 3KOJIOTHH BO30YKIAICS OOBIIONH
WHTEPEC TO K OJHHUM, TO K JPYTUM HANpPaBICHHUSIM HCCIICIOBaHHIMA
U, COOTBETCTBEHHO, IMOSIBJISUTUCH HOBBIC, HEMOXOXKUE JPYT Ha JIpyra
OTIpE/ICTICHHUS

1. OcHOBHas 3a7a4a SKOJOTHH — U3YUYCHUE TIOMYJISIUI U, TIaB-
HOe, IMHAMUKH uX yucieHHocty (Y. Dnron, 1930).

2. Dkonorus — Hayka o coobmectrax (. Kapnenrep, 1962).

3. DKoJIOTHS — HAyKa O CTPYKTYpE MPUPOJIBI, XapaKTepU3yIoIiasi-
Csl DHEPTETHYSCKUM IOJXOJIOM K HCCIICIOBAHHIO TIPUPOIHBIX SBJIC-
uuii (FO. Oxym, 1963).

OmnpeneieHnii PeUI0KeHO MHOXeCTBO. VX kpuTHdeckuii aHa-
JIU3 HE BXOJUT B 3ajauy JaHHOH pa0oThl. [loaTOMYy OorpaHuduMcs of-
HUM W3 U3BECTHBIX, HA KOTOPOE Oy/IeM OMHUPATHCSI IPU MOCIIC Y OIIUX
pPacCy X ICHUSX.

IKOJIOTHS — HAYKA 0 CTPYKTYype H GyHKIMOHNPOBAHUH
HAJOPraHU3MeHHBIX *KUBBIX CHCTEM

B nannoM ompeneneHnu BaxHsl ABa napaMerpa. [Ipexnae Bcero,
[0/l CUCTEMAaMU HaJOPTaHU3MEHHOTO YPOBHSI MOHUMAIOTCS MOIMYJIsI-
LUK U COOOLIECTBa, HO HE OTACIbHBIE OCOOM U HE KIIETKH MHOTOKJIE-
TOYHOTO opraHm3ma. [loyemy ke Toraa roBopsAT 00 3KOJOTHU OCO-
6u? A moromMy, 4yTo 0coOb, pearupyromas onpeaeseHHbBIM 00pa3oM
Ha BHEIIHHE BO3JEHCTBHSA, ABIACTCS NMPEACTABUTENIEM IPYMIEL, T. €.
nomynsaud. U u3ydyenue ocolOeil — 3To CpeACcTBO MO3HAHHS TPHUCTIO-
COOMTENBHBIX PEAKUUH MOMYIISALUH.

[anee, OONBIIYIO CMBICTIOBYIO HATPY3KY HECET CIIOBO «CHCTEMa).
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Cucrema — 310 COBOKYIMHOCTD YIIOPSAT0Y€HHO
B3aHMOHeﬁCTBleHIHX KOMIIOHCHTOB,
06pa3ymumx €¢HHOC 11eJ10€C

Jliobast cuctema mMeeT MPOCTPAHCTBEHHBIE W BPEMEHHbIE Tpa-
HuIpl. CrcTeMaM IMPUCYIIA OTKPBITOCTh, TO €CTh OOMEH BEIIECTBOM,
SHepruel u mHpopManue ¢ okpyxarormum MupoM. Cuctema Bcer-
Jla BHYTpeHHE HeomHopoaHa. OHA COCTOUT U3 psiia pa3HBIX 10 CBOW-
CTBaM KOMIIOHEHTOB, MEXIy KOTOPBIMH IPOUCXOAAT B3aUMOJEH-
CTBUS PAa3IMYHON CHIIBI M AIUTENHHOCTH. OMHUM W3 TIIaBHBIX INPH-
3HAKOB JIOOOW CHCTEMBI (B TOM YHWCJIEC >KHBOW) SIBIIICTCS HAMUHC
TaK Ha3BIBAEMBIX IMEPONHCEHMHBIX CEOLUCME. ITO CBONCTBA, KOTOPHIE
MIPUCYIIHA CHCTEME B IIEJIOM, HO OTCYTCTBYIOT Y JIF0OOW OTIEeNbHON
ee yacTth. Hampumep, TOMyJISIHs, COCTOSIIAs U3 0co0eH, nMeeT Ta-
KYIO0 XapaKTEepPHCTUKY, KaK YACICHHOCTh. [IOHATHO, YTO TOBOPUTH O
YHCIIEHHOCTH OIHON ocobu 6eccMpicneHHo. [loaxon k momymsimusam
M cOoO00IIecTBaM Kak K CHCTEMaM ITO3BOJISIET YeTKO pa3inyaTh UX ca-
MbI€ CYIIIECTBEHHBIE YEPTHI U, CIIEIOBATEIHHO, 00JIerdaeT IOHUMaHHe
MIPOUCXOSIINX B HUX MTPOIECCOB.

B ompenenennn sKoNOTHH yKa3zaHBI ee oOvexmsl. cxons w3
9TOTO K€ OIpEJENeHNsI, OCHOBHAS Yesib IKOJOTHH — BCECTOPOHHEE
M3y4YEeHHE HaJIOPTaHM3MEHHBIX JKHBBIX cucTeM. llems mocturaercs
MHOTHMH CITOCO0aMM, ¥ Ha 3TOM ITyTH HayKa APOOUTCS Ha P pazde-
7108, K&KABIN N3 KOTOPBIX MMOCBSIIEH PENICHU0 00Jlee YaCTHBIX 3adat.
PaznenoB sxomornu MEOTO. OCTaHOBUMCS Ha KITACCHYECKHX.

AyTaKoJiorusi (3KOJOTHS 0co0H, (pakTopHanmbHas SKOJIOTHS) 13-
y9aeT OTHOIIEHHUS OpTaHNu3Ma C BHEIIIHEH CPeNloi, T. €. C OTAEITHHBIMHI
(hakTOpaMu ¥ C UX COBOKYITHOCTHIO. [Ipr 3TOM BBISICHSIOTCS TIpeIessl
BBDKHMBAHUS M ONTUMAIIbHBIE YCIIOBUS, COTPSDKEHHOE AeicTBhE (pak-
TOPOB (TEMIIEpaTyphl W BIAKHOCTH, TEMIEPATypHl U MUIIH U T. II.),
peakiuy opraHn3Ma Ha BHEIIHWE BO3JEHCTBHS B pPA3HOM BO3pacTe, B
pasHoe BpeMs CyTOK, 110 ce30HaM rojia. CpaBHHUBAIOTCS peaKkiiui po/I-
CTBEHHBIX TPYII B Pa3HBIX JaHAmMAapTax ¥ HEPOJCTBEHHBIX TPYII B
CXOHBIX YCIOBHUSX. PacripocTpaHneHo MHEHHE, 9TO STOT pa3iel KO-
JIOTUH 3aHUMAETCS PEaKIUsIMI TOIBKO Ha abMoTHIecKne (paKkTophl, a
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BHYTPH- U MEKBHUJIOBbIC B3aUMOJICHCTBHSI OTHOCSATCS K 9KOJIOTUH TO-
MyJSIHNA 1 COOOLIECTB.

JemaKkoiorusi (TOMYJISIMOHHAST 9KOJIOTHS) TOCBSIICHA OTHO-
HICHHUSM TOMYJISIMA co cpenoi. Kpyr m3yuaemsix mpoOiem BeJHK:
ycioBHs (POPMUPOBAHMS TOMYJISIMN, UX apeaj, IPOCTPaHCTBEHHAS,
BO3pacTHasi, MOJIOBas M COLMAIIbHASL CTPYKTYpa, YHCICHHOCTh U €
JMHAMUKA, TCHETUYECKHUE XapaKTEPUCTUKH U T. II.

Cumskosorusi (3KOJIOTHs COOOLIECTB) paccMaTpUBaeT OTHO-
HICHHUS CO CPEIOil YCTOMYMBBIX MHOTOBHIOBBIX T'PYHIIUPOBOK — CO-
obmectB. Crofja BXOAAT BONPOCH! ()OPMUPOBAHHS U PA3BUTHUS CO-
00IIecTB, X BHIOBOIO COCTaBa, XapakTepa MEKBHIOBBIX B3aUMO-
JeUCTBUIl, MPOIYKTUBHOCTH, M3YyYAOTCS MEXaHU3MBbI TOACPIKAHUS
YCTOHYUBOCTH COOOIIECTB, IIOTOKH YHEPTHU B HUX U TIP.

Teopernyeckasi 3K0JI0TUsl 3aHUMaeTCsi (HOPMHUPOBAHUEM TI0-
HATUIHOTO armapara: yTOYHsSeT OCHOBHBIC MOHATHS, (HOPMYITHUPOBKH,
TEOPHUH, YCTAaHABIMBACT COOTHOLICHUE PA3INYHBIX TIOHATHI, HE00XO0-
JMMOCTH BBEJICHUSI HOBBIX TEPMHHOB U OTMEHBI yCTapEBIIHX.

Ipuknaanasi IKOJIOTHSL ONPEACIAET CIOCOOBI MCHOJIB30BAHUS
JaHHBIX MPEIbIIYIINX Pa3iesioB B XO3SHCTBEHHON NEATEIBHOCTH Ye-
noBeka. TouHee, croco0 Beeraa OJMH, MEHSFOLIMICS JIUIIb B ICTAISX.
3nanue 3aKOHOMEPHOCTEH IIPUPO/IBI HO3BOJISIET IPOrHO3UPOBATH €€ CO-
CTOSIHHE; Ha OCHOBE NPOCHO308 OCYIECTBISICTCS ynpaesieHie TIPUpO-
HBIMHU TIpOIlecCaMU. TakuM MyTeM pPerIaMEHTHPYIOTCSI BBLIOB PHIOBI,
CBE/ICHHE JICCOB, MPEACIBHO JOMYCTHMBbIC KOHLICHTPALMK BELICCTB B
CTOKaX MPEANPHUATHI U UHBIC aCTIEKThI YEIIOBEUSCKON e TEITbHOCTH.

W3 cKka3aHHOTO CTAHOBUTCS MOHSATHBIM, YTO DKOJOIMS BXOIHT B
KpaifHe y3Kuid KpyT (yHIaMEHTaIbHBIX Onosornyeckux Hayk. [lomyos-
LIMOHHASI CTPYKTYPA U «WICHCTBO» B COOOLIECTBAX — aTpUOYTHI Bcex Oe3
UCKITIOUCHHSI OMOJIOTUYECKHX BUIOB. DKOJIOTHS, TAKMM 00pa3oM, U3yda-
eT HanboJiee 00IIMe 3aKOHOMEPHOCTH, YIIPABIISIOIINE )KU3HBIO Ha 3emiie
0€30THOCUTENIFHO K CHCTEMAaTHYECKON MPHHAIICKHOCTH KOHKPETHBIX
00bexToB. CpaBHHUTHCS C HEil B 3TOM IUTaHE MOTYT Pa3Be YTO MOJICKY-
JIipHasi OMOJIOT YIS, TEHETHKA U YBOJIOLIMOHHAS TCOPHSL.

Memoowl 5K0N0rNM MHOTOYHCIICHHBL. B ee pacnopshkeHHn Haxo-
JIMTCSI HHCTPYMEHTAaJIbHAs 0a3a APYruX OMOIOTHYECKUX TUCLUILIHH,
(Gu3MKK, XMMHUH, MaTeMaTHYecKuil anmapat. [lepednciieHue Bcero
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ObUT0 OBl yTOMHTENBHO. [ TaBHOE TO, YTO SKOJIOTHS — HAyKa B LEJIOM
CTaTUCTHUYECKas, a €€ OCHOBHOHW METOJ MOXXHO OXapaKTepu30oBaTh
KaK Konuuecmeennwlil. Pemenue mo6oil sxogoruueckoil 3agaun mo-
CTPOEHO Ha W3MEPEHUSIX U MOJCUETax, U TIaBHbIE IOHATHS YKOJIOTHU
HUMEIOT TO WIIM MHOE Iu(poBoe BolpakeHue. Cyaute camu: apean
YHCJICHHOCTbD, MPENENbl BBKUBAHUS U CTPATETHH Pa3MHOXKEHUsI, YH-
CTasg MPOAYKTHBHOCTH COOOIIECTBA U CKOPOCTH POCTa MOITYJISLUH,
OMOpUTM U TpodHUUECcKas MUPAMU/A...

[Momynsmu 1 coobiecTBa 001aJa0T 3aMeYaTeNbHOM CIIOCOOHO-
CTBIO K camopezynsayuy. ITO 3HAUYUT, YTO OHH MOTYT BO3BpAIaThbCs
K UCXOAHOMY COCTOSIHHIO, OT KOTOPOTO OTKIOHHMJIHMCH IO KaKUM-TO
npuarHaM. CIOBUT paBHOBECHS U BO3BpAT K HEMY MOTYT OBITh Omuca-
HBI MaTeMaTH4ecKu. 1103TOMy B DKOJIOTHIO MMPOHUK CIIOKHBIA METOA
MaTeMaTHYECKOT0 MOJENUPOBaHHUS, 1€ TPUMEHSIOTCS quddepeHu-
IbHOE ¥ MHTETPAJbHOE NCUMCIICHUE U APYTHE Pa3Jielibl BhICIICH Ma-
TeMaTuKU. YTo e Takoe MOJAENb U 3a4eM OHa HyXHa?

Mopaeanb — 3T0 adCTpaKTHOE BOCIIPOM3BeIeHNE
peaTbHOro 06beKTa WM Mpomecca

Uro 3naunT abcrpakTHOe? AOCTPAKIIUS — 3TO OTBICUCHHUE. A OT
4ero Mbl oTBJIekaeMcsi? OT BTOPOCTENIEHHBIX CBOWCTB 00HEKTa, BhIJIe-
TS TOJIBKO T€, KOTOPbIE CUUTaeM TIaBHBIMU. [1o 3TUM BbIIEIEHHBIM
CBOWCTBaM OOBEKT MOXHO Y3HaTh. ['OBOpS MPOCTHIM SI3BIKOM, MO-
JIeITb — YIIPOIIEHHOE BOCTIPOU3BEICHUE Yero-ni0o. 3auem yrnpoiars?
3arem, 4T0OBI OTOPOCUTH JIMIIHEE W MOHATH NPUHYUN YCTPOUCTBA U
(YHKIMOHUPOBAHUS O0BEKTA, WK IaXKe IeTION TPYIITBl OOBEKTOB.

MaTemMaTH4YeCcKUe MOJEIH SIBIISIIOTCS CIOXHBIMH IO (opMme
OTIMCAHUSIMHU elle 00Jiee CIIONKHBIX TPUPOIHBIX IpoieccoB. OnHa-
KO 3KOJIOTH IIHPOKO UCTIONIB3YIOT U CPABHUTENIHHO MPOCThIE MOJIE-
7u. 31ech OHM HUYEM HE OTIUYAIOTCS OT BCEX OCTANbHBIX JIIO/CH.
TexkcT, KOTOpPBIN BBl YUTAETE, — 3TO ClOGECHAs MoOelb. JJaHHOMY
BHUJly MOJENHPOBAHUSA MBI yYMMCSl paHbIlEe BCETrO, KOTJa HauWHa-
€M TOBOPHUTH. UyTh MO3KE OBIANEBAEM MOOEIIMU PUIUYECKUMU
(peanpHBIMH) — OT IUTIONIEBOTO MEJBE/sS 10 BCTaBHBIX 3y0oB. Kak

npuMep QU3NYECKUX MOJeNel B DKOJIOTHH IPHUBEJEM aKBapUyM-
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HblE MOJENM BOAHBIX 3KocHcTeM. OBnajneBas PUCOBAHHEM, MBI
OPUCTYNaeM K U3TOTOBIEHUIO epagpuueckux mooereti. bymymmii
9KOJIOT HAYWHAET C W300PaKEHUsI CONHBIIIKA WIM W30YIIKH U TO-
CTENEHHO MPUXOJUT K rpaKkaM CKOPOCTH POCTa MOMYJISIIUH HIIN
OJI0K-cXxemMaM, MMOKa3bIBAIOIIKUM IEPEHOC SHEPTHH B IKOCHCTEME U
JIpyrue NpUpOAHbIE SIBICHUS.

Temnepb, Koraa Mbl 3HaeM B O0IIMX YepTax, OTKYa B3sIach KO-
JIOTHS, YeM M KaK OHA 3aHUMAaeTCs, 0OpaTuMcs K TeM HMHTEPECHBIM
(akTaM, 3aKOHOMEPHOCTSIM U JUCKYCCHSAM, KOTOPbIE POIMIIUCEH 32 10-
CJIETHHE MTOJITOPBI COTHU JIET B Pa3HbIX €€ OTPaCsX.

AyT3akoJsiorusa

AyTaKosorHio opUIMaNbHO BIIEIHIN B KoHIe XIX Beka 00-
tanuku K. Uperep u O. Kupxnen. C 3Toro BpeMeHH HccClIe10Ba-
TeJM MHTCHCHUBHO U3yYalld AeHCTBUE BHEIIHUX (aKTOPOB Ha Opra-
HU3M: ONITUMaJbHBIC U JIETAJbHBIC 03Bl (DAKTOPOB, UX BIUSHUE HA
¢dbopMy, OKpacKy, MIOAOBUTOCTh, TEMIIBI PA3BUTH U 0COOCHHOCTH
MOBEJIEHNs OpraHu3Ma, MepUoU3MBbl B KU3HHU Pa3HBIX BUJOB, CO-
NpspKeHHOE AelicTBHe (aKTOPOB U np. B Xo/1e yacTHBIX HccheqoBa-
HUIl OCTENEHHO BBIPUCOBBIBAICS OOIUN Xapakmep omuouienuil
opeanusma co cpeooti. CerogHsi NIpUHIATO CYUTATh, YTO ITH OTHO-
LIEHUS SIBISIOTCS:

1) Hepacmoporcumbimu — OTPBIB OPraHU3Ma OT CPEJIbl HEBO3MOKEH;

2) nocmosanHbIMU — OPTaHU3M KHUBET B OIIPEAEICHHON CPEIE BCIO
CBOIO JKU3HB;

3) peyunpoxneimu — cpesia BO3AEHCTBYET Ha OpraHu3M, U HA000pOT;

4) vacmuvimy — cieUPpUIECKUMHU I KaXKI0T0 OpraHu3Ma.

Jnst Toro 4To0Bl MPaBUIIBLHO OMKMCATh BO3ACHCTBUS Cpelbl Ha
OpraHu3M W peakIUH OpraHu3Ma, ObIM HEOOXOTUMBI COOTBET-
CTByIOIIME TepMHHBI. Hampumep, TpeGoBallock ompeneiaeHue mo-
HATUA «cpenay». U 31eck OBICTPO BBISICHUIIOCH, YTO OJHUM 3THM
CJI0BOM He 00oiTuch. CIUIIKOM YK pa3HOOOpa3HbI U cpejia, U Ha-
censirone ee opraHusMmel. [locrenenHo obpa3oBanach Lenas CH-
CTEMa «CPEeJOBBIX» MOHATHH 3KOJIOTHH.
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06 0CHOBHbBIX «CPEd0BbIX» NOHAMUSIX
Camoe HIMPOKOC Cpeau HO):[O6HBIX MMOHATHH — «BHEIIHASA cpeaar.

BHeluHsa4 cpeja —
3T0 (PM3HYECKOEe OKPY-KEHHEe OPraHU3MOB

B ompenenenun moapazyMeBarOTCs BCE BO3MOXKHBIC BapHUAHTHI
OKPYKEHUSI, KAKHE TOJHKO BCTPEUalOTCsl Ha TutaneTe. [lonmbITka Trmm-
3UPOBATh ATH BapHUAHTHI MPUBEJIA K IMPEICTABICHUIO O CPEIax >KU3HHU.

Cpena su3HH — 3T0 MoApa3JeeHIe BHEIIHel cpebl
co crienupuyeckuM HabopoM GpU3NYECKUX MAPAMETPOB

Brinenstor ueTblpe cpenbl JKU3HU: HA3EMHO-8030VULHVIO, 60-
OHYI0, NOUGEHHYIO U Op2anuzmennyto. Kaxnas u3 HUX XapakTepu3yeT-
sl OTPOMHBIM Ka4eCTBEHHBIM cBOoeoOpas3ueM, a oburarenu 1000 u3
3THX cpen (aspo-, eudpo-, a0agobuonmel, napazumaol), Kak MpaBuio,
Jerko y3HaBaeMbl. OTCIOZa BO3HHKIIA 3a/1a4a BBHIJCTUTH OCHOBHEBIC
CBOHCTBa cpell *XKM3HM W Hambojee pacnpoCTpaHEHHBIE MPHCIOCO-
onenus kK HUM. Ecnit co cBoiicTBamu Jiesio oO6cTouT OoJiee niiu MeHee
051aromosyyHo, TO BbIJCICHHE OOUIMX aJanTaluil 3aTpyJHSETCS UX
UCKITIOYUTEIBHBIM Pa3HOOOpa3reM.

Cesoticmsa HA3eMHO-8030VUIHOU Cpedbl JCU3HU — BBICOKAsl CTe-
NEHb IPAaBUTALUH, OOJBIINE TPO3PAYHOCTh M MOJBMKHOCTD, PE3KHE
KoJieOaHusl TeMIepaTypbl U BiaxHocTu. Cpean adanmayuii MOKHO
Ha3BaTh MOLIHbIE CKEJIETHBIE 00pa30BaHMUs, IPUCIIOCOOICHUS K Iiepe-
JBIDKEHHIO TI0 TBEPAOMY CYOCTpaTy H K MOJIETY, OPTaHbl BO3AYIIHOTO
IbIxaHusl (y )KMBOTHBIX OHM OOBIYHO «yOpaHBI» BriyOb Tema), BO3-
IOYIIHBIHA IEPEHOC MOJIOBBIX MPOAYKTOB M CEMSIH y PACTEHUI, CUIBHOE
pacuiieHeHHEe BereTaTUBHBIX OPTaHOB PACTCHUH.

Ceoticmea 600HOU Cpedbl JiCU3HU — Manasi TPaBUTALMs, OTHO-
CHUTENIHO BBICOKHE IUIOTHOCTH W TOJBHXXHOCTb, CPaBHUTEIBHO Ma-
Jasi MPO3pavyHOCTh, OOMbIIAs TEIIOeMKOCTb. ClienyeT 100aBUTh, YTO
BOJIa — YHUBEpCaJbHBIN B MacIiTadax IiIaHeTbl pacTBopuTeib. OOmu-
MH adanmayusamy CUNTAIOTCA CPAaBHUTEIBHO Cladble CKeNneThl, 00Te-
Kaemasi (hopmMa Telia, CIIM3UCTHIC TTOKPOBBI, HATMYUE THAPOCTATHYECKUX
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OPraHoB U *a0p, UCTIONH30BAaHKE PACTBOPEHHBIX B BOAE COJIEH 1A TI0-
CTPOEHUS CKeJieTa, 0COOCHHOCTH OCMOPETYISIIHUHY (TIPECHOBOAHBIE Op-
TaHU3MBI yIATSIOT H30BITKH BOJBI, MOPCKUE — M30BITKH COJEH).

Csoticmsea nougenHoU cpeodbl dcusHu — TpexhazHOe COCTOSHUE
(TBepable YaCTUIIBI, BOAA M Ta3bl), BHICOKAsl IJIOTHOCTh, HEMpPO3pay-
HOCTH (KpOME CaMBIX BEpXHHX CIOEB), Majble KoJe0aHUs 3HaYCHUM
(axTopoB. Adanmayuu — BaTbKOBaTask U yepBeoOpaszHas ¢opma Tena,
MPOYHbIE U THOKHE MOKPOBBI, OTCYTCTBUE OPraHOB 3PEHUS, HATMUYHE
POIOIIMX OpraHoB, canpodarus (MuTaHue OpraHMIeCKUMH OCTAaTKaMH).

Ceoticmea opeanusmenHol cpedbl HCU3HU — PE3KO BBIPAKEHHBIH
OCTPOBHOHM XapakTep (KaKIbIi XO3SMH — OCTPOB), OTCYTCTBHE CBETa,
0eCKUCIOPOTHOCTE (XOTA U HE BCET/Ia), CUIIbHAS XUMHUYECKas arpecCHB-
HOCTb, HOABMYKHOCTB (MMEETCs B BUY ABIKEHHE BEIIECTB B IPOCBETAX
MOJIBIX OPraHOB M JBHKCHUE CAMUX OPraHoB). Adanmayuu — OpPTaHbl
NPOHUKHOBEHUS B XO35MHA, OPraHbl MPHKPEIUICHHS, CHHIUTHAIBHOE
CTPOEHHE MOKPOBOB (OTAENbHBIE KIETKH CIMBAIOTCS B HEKJIETOYHOE
MHOTOSIIEpPHOE 00pa3oBaHKE, OJCBAIOIIEE TENO CIUIOIIHOM IUIACTH-
HOH), OTCYTCTBHE OPTaHOB 3pEHHUS U TOHKAs XeMOpeLeNus, aHadpoO-
HBIA THI OOMEHA BEIECTB, BHICOKAS IIOJOBUTOCTb.

Kaxnas cpena >Kku3HM OTIIMYAETCS HEe TOJBKO Kaue€CTBEHHBIM CBO-
eoOpasuem, HO U pa3HOOOpa3ueM YCIOBHH. DTO pa3HOOOpasue Toxe
JI0 U3BECTHOM CTENEeHU NoAnaercs Tunuzanu. Cpeny >KU3HH MOKHO
pacuieHUTh Ha Oojiee MEJNKHE COCTaBHBIE YacTH, UMEHYyeMbIe cpeia-
MU OOUTaHHMS.

Cpena oonTanus — noapasjiejieHne cpeabl ;KU3HA
C OTHOCHUTEJILHOM reorpaguyeckoi
U IKOJIOTHYECKOH ONPeIeIeHHOCTBIO

Jlerko MoHAThH, YTO COJICHBIE U MPECHBIE, CTOSUUE U TEKy4YHe, Te-
IUTbIE ¥ XOJIOAHBIE, OCBEIIAEMBIC I HEOCBEILIAEMBIE BOJIBI — 3TO pa3HbIC
cpenpl OOMTaHuUs B PaMKax OJHOM Cpebl KHU3HU. AHATOTHYHBIM 00pa-
30M, MTApa3HUThl HACENSAIOT TEIUIOKPOBHBIX U XOJIOJHOKPOBHBIX X035€B,
MOT'YT KHTb B CTpY€e (IIPOCBET KHUIIEYHMKA) U B MEXaHUUECKU CTaTHY-
HBIX YCJIOBHSIX (MO3T), B KUCJIOPOIHBIX M OECKUCIOPOAHBIX YCIOBHUSIX.
IokazaTenbHO, UTO cpel )KU3HHU BCEro YeThIpe, a Cpeibl OOMTaHuUs HE
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cocunTanbl. KoMOuHaImu BO3MOXKHEI pasHbie. M3BecTHO, 4TO KOpasuio-
BbI€ TIOJIMITBI )KUBYT B COJIEHOM, TEIION, TEKYUEH, OCBEILIAEMON BOJE.
W3menuB 1000# 13 Ha3BaHHBIX MAPaMETPOB HA MPOTHUBOIOJIOKHBIN,
MBI TIOJYYHM JIPYTYIO Cpely OOMTaHUs, B KOTOPOH OHH HE BEDKUBYT.

Cpena oburtaHusi JeNMTCS Ha enie Ooyiee MEJIKUe 4acTu — Ouo-
TOTIBI.

Buoron — yyactok cpeabl 00MTaHUS
¢ 0oJiee HJIM MeHee OJHOPOAHBIMH YCJIOBUSIMH

DTH OHOPOJHEIE YCIOBUS OKa3bIBAIOTCS MIPHUTOIHBI IS T[EIIOTO
psifia BUJOB, KOTOPBIC B COBOKYITHOCTH COCTABJISIOT HACEleHUE OHO-
Tora — 6noreHo3 (coobmecTBo). O coobIecTBax Ml Oy1eM TOBOPHUTH
MOIPOOHO B OJTHOM M3 CIEAYIONINX TJIaB.

Cpena xu3Hu, cpefa OOUTaHUS U OUOTOM — 3TO TEPMHHBI, KOTO-
pBI€ HCTIONB3YIOTCS MPUMEHHUTENBHO K TPYIIIIaM BHJIOB. DTH TPYIIITEI
U 0COOCHHOCTH UX HM3HH U3ydYarOTCs TAKUMH HAyKaMH, KakK mapasu-
TONOTHS, TUAPOOHoNoTHs U 31ado0HOoNIOTHs, a HAaceIeHne OnoToma,
Ha3bIBAEMOE COOOIIECTBOM, PACCMATPHBACTCS B CHHIKOIOTUYCCKUX
uccnenoBanusax. K mocneHuM Mbl 00paTHMCS B COOTBETCTBYIOIIEM
pasaene. Ho u uis OTAenbHOTO BHAA CYNIECTBYIOT CBOM 0a30BbIe
«cpenoBbie» MOHATH. OHO U3 TAKUX MOHATHUH — MECTOOOUTAHHE.

MecToo0uTaHue — 4acTh cpeAbl OOUTAHUS,
XapaKTePHU3YIOLIAsICs YCIAOBUSIMHU CyIIeCTBOBAHUS
onpeeJIeHHOr0 BUAA

MecroobuTtanue — 3T0 (GaKTHIECKH OOJACTh PACIPOCTPAHCHUS
Buma. OgHako Takas 00acTh 0003HAYAETCsS TEPMHUHOM apeas. Eciau
apeayl 1 MeCTOOOUTaHHE TEPPUTOPHAIBHO COBIAJAIOT, B YeM TOT/Ia
pasHuIa Mex Iy HUMH? J[eJio B TOM, UTO apealt — MOHATUE CKOpEee reo-
rpadugeckoe, yeM sKonorndeckoe. OHO yKa3bIBaeT, 20e OOUTAET BU].
A TIOHsATHE MeCcTOOOUTaHuEe, OyIy4r 3KOJIOTHYECKUM, TIOKA3bIBACT, 8
KaKux ycnosusix CylecTBYeT BUJl B TAHHOM TpOCTpaHcTBe. Takum 00-
pa3oM, pasiryue MOHITHH COCTOUT HE B TEPPUTOPHH, HO B HCCIIEIO-
BaTEILCKOM TOAXO/IE.
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NHTepecen Bompoc 0 MpOCTPaHCTBEHHOM COOTHOIIEHHUH MECTOO-
Outanus u 6uorona. MHOr/Ia OHU TEPPUTOPHATBHO COBIAAAIOT. JTO
ObIBacT, KaKk MPaBUIIO, C Y3KOIHAEMHUYHBIMH BHIAMH (HACEIAIOUIIMU
KpaifHe OrpaHHYeHHYI0 TeppuUTOpHio). Bo3MOXKHO 3TO M Ha caMbIX
pPaHHMX CTaAMAX CYILECTBOBAaHUS BHJA, KOTJa OH €Il He yCIen pac-
CENTUTHCS, a TAK)KE Ha MOCIEAHUX CTaAUAX BEIMUPaHUs, KOTa KaKoi-
TO OMOTOIT CTAHOBUTCS [T BUA «IIOCTECTHUM OIUIOTOM». OOBIYHO XKe
BUBI paccesieHbl HACTONBKO IIMPOKO, YTO UX MECTOOOMTaHUE OXBa-
TBIBa€T HECKOJIBKO WJIM J1a)Ke MHOTO OMOTOMOB. DTO KacaeTcsi BUIOB-
KOCMOTIOJIUTOB BPOAE KOMHATHOM MYyXH U CEpOM KpBICHI, a TaKxke
MHOTHX TEPCOHaKEH PYCCKMX CKa3oK: 3aiima (1 Oensika, M pycaka),
JIUCBI, BOJIKA, OYpOro MeIBeIsl.

B MecTtooOWTaHMM YacTO NPUXOAWTCS BBINENATh BHYTPEHHHE
no/ipa3iesIeHus 0/l HA3BaHNUEM CTallUH.

Cranus — yacTh MeCTOOOMTAHUS,
HCMOJIb3yeMasi B OrPAHUYEHHOE BpeMsl
Ju00 1J151 OTPAHUYEHHBIX Lejei

Orpanu4eHHOCTh BPEMEHHU U IIefiell 4acTo COBNAAaloT. Xapax-
TEPHBIA MPUMEP — MEPEJIETHBIE NTULBI, Y KOTOPBIX MECTa pa3MHOXe-
HUA U 3UMOBKH IPOCTPAHCTBEHHO pPa3aCJICHBI. CXO}IHLI C HUMHU TH-
XookeaHckue j1ococu. OJlHa U3 UX CTaLuil — MOpe, TJie OHU HaryJuBa-
IOTCA HECKOJIBKO JICT, ApYyTasd — PEKHU, B KOTOPBIX OHU pa3MHOXKar0TCs,
HO He muTarTcs. Hamnuue cramuit xapakTepHO JUIS JIFOOBIX BUIIOB,
MEHSIOIINX TI0 X0y XKU3HEHHOTO ITMKJIa CPEeAbl )KU3HU, — aM(pUOuii,
CTpPEKO03, MHOTHX I1apa3uTOB.

B onpenenennn MeCTOOOUTaHUs OCTAJIOCh HEACHBIM CIIOBOCOYE-
TaHHUE «YCJIOBUSA CYILIECTBOBAHU».

YeioBus cymecTBOBaHNS — COBOKYITHOCTh
(akTOpoB, HEOOXOTUMBIX /IJISl KH3HH BHIA

CHGHH&HLHBIC KOMMCHTAapHuu K 3TOMY OIIPCACICHUIO HE Tp66y—
orcs. B HeM He paCIHI/I(prBaHO CANHCTBCHHOC CJIOBO — (((l)aKTOp».
OHo sBisAeTCH OIHUM U3 LCHTPAJIBbHBIX B DKOJOTHHU, 4 IOTOMY pac-
CKazy O (baKTOan MBI ITIOCBATHUM OT,Z[CJ'IBHHﬁ pa3aci.
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06 3K0102u4ecKux ghakmopax

®akTop — J11000¥ 31eMEHT cpe/bl,
CMOCOOHBIN 0KA3bIBATh NPSAMOE BJIMSHHE
HA OPraHU3MbI

CaM daxT BIUSHHS XOPOIIO U3BECTEH JIFOOOMY HIKONBHUKY. Ho
HE BCEM W3BECTHBI Munsl 6IUAHUL (AKMOPOE, T. €. XapaKTePUCTUKH
JKUBOW MaTepHH, KOTOpPbIE CKIAJBIBAIOTCA B PE3yJbTaTe BHEIIHUX
BO3AeUcTBUN. DaKTOPHI

- OTPEJIEISAIOT TeorpaduiecKkoe pacIpoCTpaHEHHE OPTaHU3MOB;

- 00yCIIOBIIMBAIOT TOSIBIICHUE TIPUCTIOCOOICHUI;

- BIMSIOT HAa YUCIIEHHOCTH TOIYJSIIUN W BHIIOB Yepe3 CMepT-
HOCTb U TTOJIOBUTOCTb.

OOparuM BHHMaHHE Ha TMPUHIOUIMAIBLHO BAXKHYIO BEIlb: B
OTIPEJICIICHUH TOBOPUTCS O npsAMOM BIUSHUU. Eciii BHEITHUI areHT
JNEHCTBYeT Ha OpraHu3M OIMOCPEJOBaHHO, Yepe3 MPOMEKyTOUYHBIE
3BEHBS, PAKTOPOM OH He sBIsieTcs. Hanmpumep, mapa3uT )KUBET B XO-
3sIMHE, KOTOPBIH B JaHHOE BpeMs ronogaeT. OT rojona B OpraHu3Me
X035IMHA TPOUCXOIAT U3MEHEHHUS, CTIOCOOHBIE TOBPEIUTD MapasuTy.
DTOo He 3HAYWT, YTO MHUIIA XO3sTMHA — ()aKTOp, NEeHCTBYIONIUH Ha Ta-
pasura. OHa — dakTop TONBKO It X03auHA. [log00HEIM 00pa3oMm,
aTMOC(EpHBIE 0CaJKH CMBIBAIOT B 03ep0 yA00peHus ¢ moneir. CToku
M3MEHSIOT XMMU3M BOJBI U TEM CaMBIM JCHCTBYIOT Ha THIPOOHOH-
ToB. DakTOpOM ISl THAPOOMOHTOB SIBJISIOTCS COEIUHEHUS, TIOTIaB-
IMe B BOJI0EM, HO HE OCAJIKH.

PaznooOpasue axonmorudeckux (HakTOpoB MOPOAUIO HEOOXOIIH-
MOCTh KJIacCU(UIMPOBaTh HX. PaccMOTpuM Tpu KiaccU(pUKaIUH,
OCHOBaHHBIE HA Pa3HBIX MPUHIIHAIIAX.

1. ITo npupoae pakropa:

a) abuomuueckue (KmuMaTHdeckue (GakTOphl, TpaBUTALHA, CYO-
CTpAaThI);

0) buomuueckue (BO3ACUCTBUS APYTUX OMOJIOTHUECKUX BHIIOB);

B) anmponuyeckue (BO3ICHCTBUS YEIOBEKA).

[locnennsst Tpymma He UAeadbHa C TOYKU 3pEHUs SKOJIoTuu. Ye-
JIOBEK TP Pa3HBIX BHUIAX JESATEIFHOCTH BBICTYIIAET B POJH TO OHO-
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THUYECKOTO (IpsAMOE YHHUTOXKEHHE 0co0eit), To abnoTnieckoro (pas-
pyuienue nangmagToB) akTopa.

2. 110 cBSI3M C VIOTHOCTHIO MOMYJISALMH.

a) He 3asucsawue om niomuocmu —3HPEKT nercTBr hakTopa HE
3aBHCHT OT IUIOTHOCTH TIOITYJISIIINH, T. €. OT YUCJIa 0COOEH Ha eINHUILY
IUIOIAAM M1 00bheMa;

0) zasucsawue om niomuocmu — dPdeKT nehcTBusa haxTopa 3a-
BHCHUT OT TUIOTHOCTH TMOITYJISIIIHU.

Cunraercs, 9TO K IepBOU rpyMIe OTHOCATCA abMOTHYECKHUE, KO
BTOpOil — OmoTHueckne GaxTopsl. YTOOBI MOHATH 3TO, MPEACTABb-
T€, KaK JIIOIW MPHUILTH 3aropaTh. I(PGheKT AeicTBUS OCBEIICHHO-
CTH Ha 3aroparollnX He 3aBHCHUT OT TOT0, JBa YEJIOBEKA JISKHUT Ha
IJISDKE FUTH TPHUCTA. To ke OTHOCHUTCS K TEMIIeparype, BIaKHOCTH
U T. A. [IpoTHBOMONOXKHYIO KapTHHY MOXHO HaOII0JaTh B JETCKOM
cay WiIu B BOMHCKOW dacTu. UeMm OojbIle CKy4eHHOCTH JIIOACH B
TpyIIe, TeM pe3de BCIBIXMUBAET dMUJIEMHUS. 3HAUNT, dPeKT nei-
cTBUs (akTopa (Bo30ynuTens 001Ie3HH) 3aBUCUT OT TUIOTHOCTH.

Jannas knaccudurkanys uMeeT 1Ba HeJIocTaTKa. Bo-mepBrIx, ee
npuMeHeHue 3(h(EeKTUBHO TONBKO AJIs TPy ocobeit. A koraa B 6aH-
K€ CHAWT OJIHA MOAOMBITHAS MBIIIb, TOBOPUTH O TUIOTHOCTH 3aTPY-
HUTENBbHO. BO-BTOpBIX, 3(hdekT melcTBus aOMOTHUIECKHX (PaKTOPOB
WHOT/a TO’KE MOXKET 3aBHCETh OT IJIOTHOCTH MomyJisiiui. Hanprumep,
OTPaHWYESHHOE YMCII0 yOeXKHII IS KUBOTHBIX JIEUCTBYET HA HUX CO-
BCEM II0 pa3HOMY TpU HU3KOW YHCIIEHHOCTH (M30BITOK pecypca) u
TIPU BBICOKOH (€T0 ACHUITUT).

3. o nepuOAUYHOCTH JeHCTBUA.

a) cmabunvHule (TpaBUTALUS, COTHEYHAS TIOCTOSHHAS, COCTaB aT-
Mocepbl, BOIBI, TOYBHL, pelibed); UX BIUSHHE O0YCIOBIUBAET pac-
npeneneHne, HO He YUCICHHOCTh OPraHU3MOB;

0) nepsuunvie nepuoduueckue (OCBEIIEHHOCTb, TEMIEPATypa,
(aKTOpbl, U3MEHSIOIUECS C IPUIMBAMH U OTJIMBAMH); 00YCIIOBJICHBI
ACTPOHOMHYECKUMH SIBICHUSIMH — BpalieHueM 3emin Bokpyr CoiH-
L[a U CBOEW OCH, TYHHBIMH (azamu; 3T (HaKTOPHI CTapllie KU3HU Ha
3emJie, ¥ aganTaluy K HIM — CaMble APEBHUE U TOHKUE;
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B) @mopuunvie nepuoouseckue (BIaXHOCTb, BHYTPHUBHUIOBBIC
B3aUMOJEHCTBYSA, HAIMYME PACTUTENBHOM MHIHM); UX U3MEHEHHUS —
CIIEICTBUE M3MEHEHUH (aKTOpOB MpeblAyIIe Tpynmbl (TaK, BIax-
HOCTBH BTOPHYHA 10 OTHOLICHUIO K TEMIIEPAType); aJanTaliuy K HUIM —
HE CTOJb JJPEBHUE;

T) Henepuooudeckue (MPUPOIHBIC KATAKIM3MbI, MEKBUIOBBIE OT-
HOIIIEHUS ).

B ocHoBe knaccu(uKaiy JeKUT 3paBasi MBICHIb, YTO XapaKTep
U riryOuHa BIUSTHUA PaKTOPOB ONpeessieTcs He TOJIBKO MX CBOMCTBA-
MH, HO B NIEPBYIO O4Yepelb — CTENIEHbIO CTAOMIBHOCTH WIIM U3MEHYH-
Boctu. [Ipeanomnaraercs, 4To poib U3MEHUYHUBBIX (PAKTOPOB B KU3HH
OpraHu3MoB Ooiblie, YyeM ycToiuuBbiX. Kmaccudukamus xopora
TeM, 4TO M3y4aeT TUHAMMKY NPUPOAHBIX SIBJIECHUH, a 9TO BCEeraa UH-
TepecHo. Ho ecTh B Hell U HEKOTOpPHIE U3bsAHBI. Hanpumep, B MeXBH-
JOBBIX OTHOIIEHHAX HEPEIOK 4eTKui mepuonusMm. OH HabmomaeTcs
B UUKIMYECKUX KOJEOAHUSX YMCICHHOCTH XWIIHUKOB U KEPTB, Ma-
pasuToB U xo3seB. O0 3TUX KONeOaHUAX pedb MOWIET B CEAyIOIeH
rnaBe. Kpome Toro, gakropsl, Ha3BaHHBIE IEPBUYHBIMHU MEPUOIHYC-
CKHUMH, UHOTJa BOOOIIE HE UMEIOT MEePUOJN3Ma, TU00 OH TOYTH He
BEIpaKeH (TemIeparypa B BoJie Ha OONbIINX ITyOWHAaX, B TIOYBE HIIH
B TETJIOKPOBHOM XO35TUHE).

4. Ilo ucuepnaeMocTH:

a) YCn06us1 — MEHSIIONINECS] BO BPEMEHHU M IPOCTPAHCTBE (pakTo-
PBl, Ha KOTOPBIE OPraHU3MBbl pearupyIoT MO-pa3HOMY B 3aBUCHMOCTH
OT UX 3HA4YeHWH (TemmepaTypa, BIaKHOCTb, COJICHOCTb, CKOPOCTb
TEUYEHUS U Jp.);

0) pecypcuvl — GaKTOPHI C U3MEPIEMBIM HATUYHBIM 3a11acoM (TIpo-
CTPaHCTBO, MUILA, BOAA, T'a3bl, 0COOH MIPOTHBOMOIOKHOTO Moja). Pe-
Cypc ToTpebsieTcs, 3amac pacxoAyeTcs U B IPUHIUIE MOXKET OBITh
ucuepmnat. [ToTpedmss pecypc, OpranusM JieaeT ero MeHee J0CTyI-
HBIM WJIM BOBCE HEJIOCTYIHBIM JUIs IPYTHX OPTaHU3MOB.

WzBectHble (DakTOpBl HE YKIAaABIBAIOTCS LEIHKOM B JAaHHYIO
knaccugukanmo. Hanpumep, cBeT sBIsIeTCS, 10 JIOTUKE BEICH, YCIIO-
BueM. OfHaKo Ui MHOTHX PAacTEeHHH B YCIOBHAX 3aTEHEHMs OH CTa-
HOBUTCS OTHOBPEMEHHO U PECYPCOM.
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Mgl BUAMM, YTO YHUBEpCcalbHas, 0e3yKOpU3HEeHHasl KitacCu(uKa-
1us pakTOpoB MOKA HE CO3/1aHa.

KakoBa 0bl HU Obl1a Kinaccupukanusa GaxTopoB, MPU U3YUCHUH
WX IeHCTBUS HA KUBbIE OPraHU3MbI HaAyKa OTKPHLIA 3aKOHOMEPHOCTH,
Ba)KHBIE C TEOPETUUECKON TOUKH 3PCHHS.

B cepennne XIX Beka oauH u3 ocHoBateneil arpoxumun lOctyc
JIubux u3yyan nuraHue pacteHud. Cpeau Mpodero, oH MOAHSUI BO-
mnpoc o ponu ¢ocdopa, cepsl, METAIUIOB U APYTHX XUMUYECKUX dIie-
MEHTOB B 3TOM mpornecce. [locTaBieHHbIe UM ONBITH OBUTH TeHUAIb-
HO TMPOCTHI: PACTEHHIO NpeAsiaraiy B U300MIHH BCE 3JIEMEHTHI, KpoMe
KaKOT0-TO OHOT0, U CMOTPEJIH, YTO U3 3TOT0 MoJy4uTcs. B utore mo-
my4uics 3akoH JInOuxa, N3BECTHBIN TaKkKe KaK «3aKOH MUHHUMYMay:

PocT u pa3BuTHE pacTeHUil OTPAHUYUBAIOTCH IJIEMEHTOM
¢ MUHMMAJIbHOM KOHUEHTPaLHel

«OrpaHHYHUTENN KHU3HU CYIIECTBYIOT HE TOJBKO Y PACTCHUH U
HE TOJBHKO B BUJIE XUMHYCCKHX DIEMCHTOB. YCTAHABIWBATH JINMUT
JKU3HH, TOPMO3UTH HIIH TIPECEKaTh €€ MOYKET a0COIIOTHO JII000# (hak-
TOp. 3HAYCHHUS €r0 MOTYT OBITh KaK CIUIIKOM MaJbl, TAK U Yepecuyp
BeMkH. Hemapom Mbl xkamyemcst Ha ykapy JIETOM U Ha XOJIOJ] 3UMOH,
XOTSl B 000MX CIy4asx TOBOPHM 00 OHOM U TOM ke (paKkTope — TeM-
nepatype. Ecnu ero 3Ha4YeHUs] OKaxyTcs CMEpTENbHBIMHU, OH OyneT
Ha3bIBaTHCS TUMHUTHPYIOIUM (OTPAaHHYUBAIONINM) (haKTOPOM.

OrpanuyuBalomuii pakTop — TOT, 3HAYEHHE KOTOPOT0
JIESKHMT 32 mpejiesiaMi TOJIEPAHTHOCTH OPTraHNU3Ma

[lon TOMEpaHTHOCTHIO MOApPa3yMeBaeTCAd CHOCOOHOCTH MEepeHO-
CUTH OIIPENEICHHBIN auamna3oH 3HadeHui (akropa. [Ipemensr Tome-
PAaHTHOCTU XOPOUIO YBA3BIBAIOTCA C TCHETUYCCKUM IMOHATHEM «HOpMA
peaxyuu». 1lo ompeneneHuo, Hopma peakyuu — Mo OUANA30H IKC-
npeccugHocmu 8apvbupyrowezo npusHaka. B cBoro odepens, SKCIpec-
CHUBHOCTb — 3TO CTEIIEHb BBIPAKEHHOCTH Ipu3Haka. Hopma peakuun
HACJIeTyeTCs, 3HAYUT, JIFOOOM MPHU3HAK CIOCOOCH MEHSTHCS JIUIIb B
CTpOTO ONpeeNeHHbIX npeaenax. Korma 3uadenus pakropa CTaHOBST-
Cs1 «3aIpeIeTbHBIMIY, OPTaHI3M HEe MOXET aJeKBaTHO pearupoBaTh HA
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HUX U TUOHET. 3aMeTHM, YTO JeTaJbHbIC 1036l (PAKTOPOB MOTYT BO3-
HUKAaTh JIMIIb KPAaTKOBPEMEHHO. boiiee TOro, xusHb HEPEIKO JIUMU-
TUPYETCs HE JE€TalbHBIMU, a IIPOCTO MECCUMANIBHBIMY, YTHETAOLUMU
no3amu (paktopa. XUTpOCTh 3/1€Ch B TOM, UTO MPHOIIKEHUE BaKTopa
K DKCTPEMAaJIbHBIM 3HAYEHUSIM AENAcT BbDKUBAHUE JOPOrOCTOAIUM, a
OpraHu3Mbl — 1200 3aIUIIEHHBIMHU OT APYTUX (PaKTOPOB.

JlumuTHpyrone GakTopsl yAoOHEH Bcero u3y4ars Ha TpaHnax
OOIIMPHBIX apeajioB. 34ech MPeICTaBUTENN BUIOB MPEOBIBAIOT B IKC-
TPEMaJIbHBIX YCJIOBHSAX, Ha IMpeaesie COOCTBEHHBIX BO3MOXHOCTEH.
[TosTOMY MOKHO ONpEAENNUTh, KAKOW HMEHHO (PaKTOp OrpaHUYHBACT
pacmpoctpanHeHue Buaa. Hanpumep, TeMnepaTypHbIi JIMIMUT XOPOLLO
BHUJICH Y MHOTHUX ITHUI[ U HACEKOMBIX: IOBBIIICHUE CPEJHUX JIETHUX
WJIY FOJIOBBIX TEMIIEPATYP HE pa3 BBI3bIBAJIO PACLIUPEHHE UX apeasioB.

Heobxomumo Taxke OTMETHTB, YTO JIFOOOH CABHUT BO BHEIIHEH
cpene croco0eH caenaTh «IpocToi» (akTop IUMHUTHPYIOMIUM. XO-
polmii mpuMep NpUBOIUTCA B monyssipHoM yueOnuke 0. Onyma. B
OIMH M3 MOPCKHUX 3a1uBoB Gimu3 Hero-Mopka Bmamaer psaj pex, mo
OeperamMm KOTOPBIX B CBOE€ BpPEeMs IMOCTPOWJIM MHOTO YTHHBIX (epMm.
B 3anuB co cnaboii nupKyssiuyeil BOABI CTaj MONAAaTh YTUHBIN MO-
MET, U B BOJE BBIPOCIIA KOHUEHTPALMS a30TCOACPKALICH OPraHUKHU.
B urore Habmoganyu BCOBIIKY YHCICHHOCTH 3€JICHBIX KI'yTHKOHOC-
LEB ¥ MCYE3HOBEHHE AMATOMOBBIX BOJOPOCIEH M IUHOQIAreIuIsT,
KOopMsiIUXcs HUTpaTamu. lIpudnHa B TOM, YTO JKTYTHMKOHOCLBI HE
KIYT, TIOKA OpPraHWKa BOCCTAHOBHUTCS J0 HUTPATOB U «BBIIPEOAOT
MUILEBON pecypc, TeCHSI KOHKYPEHTOB. Takum 00pa3oMm, CIIBUT TIO CO-
JEPKAHUAI0 a30Ta CHAellal KOrJa-TO €JUHUYHBIE 3EJIEHbIE BOLOPOCIU
JTUMHUTHPYIOIUM (HaKTOPOM JUISL TUATOMOBBIX.

OrpannunBaronire GakTopsl OMpeesioT 001acTh pacnpocTpa-
HeHud Buja. [Ipy 5TOM OHU MOTYT OTIMYATBCS HA PA3HBIX YYaCTKaX
TpaHMLBl apeana, 0COOEHHO e€ciM apeai BEeJHK: B OJJHOM MECTE 3TO
Oyzet Temneparypa, B IpyroM — IHIIa, B TPETbEM — cyOCTpaT U T. .

PaccmatpuBas Bech quana3oH IEpeHOCHMBIX 3HAUEHUH (akTopa,
amepHukaHckuil sxonor Bukrop Illendopn BeiBen MpUHIMI, KOTOPBIH
(bopMmynupyeTcs Tak:
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Y Ka:k/a0ro BUAA ecTh NMpejiesibl TOJEePAHTHOCTH,
BHYTPH KOTOPBIX JIESKUT IKOJIOTHYECKUH ONTHUMYM

DTOT NPUHIKT WLTIOCTpUpYyeTcst TpagukoM (puc. 1), rae Ha ocH
a0cIyce OTKIIaAbIBAIOTCS 3HaUCHHS PaKTopa, a HA OCH OPJUHAT — BbI-
KHUBAEMOCTh ((PaKTHUECKH CTETEHb ONaroJIeHCTBHS BUA MU IOIY-
JISALUH).

Okonoeuueckuti onmumym O3HA4aeT 371eCh 103bl (haKTopa, MpH
KOTOPBIX OCOOM HMMEIOT HauOOJIbIIyH0 KU3HecrocoOHocTh. Ha rpa-
(uKe 3TO HEeHTpallbHas 3alITPUXOBAaHHAA YacTh. BOKOBBIE 3amITpH-
XOBAaHHBIE YYaCTKU ITOKA3bIBAIOT TaK HA3bIBAEMYIO 30HY Neccumyma
(YyraeTeHus), B KOTOPOH OCOOH eIlle MOTYT YKUTh, HO 3TO JAETCS UM
¢ TpyaoM. TOUkM CONPUKOCHOBEHHUSI TpaduKa C TOPU3OHTAIBHOU
OCBIO — ATO TIpe/IeNbHbIC 3HAYEeHUs (PaKkTopa, 38 KOTOPBHIMH OH CTaHO-
BUTCS JIUMUTHPYIOIINM.

Puc. 1. [Ipenensl BBIHOCIMBOCTU IO OTHOLIEHHUIO
K OTJEIIEHOMY SKOJIOTHISCKOMY (PaKTopy

V3Kkue mpeaensl TOJEPAHTHOCTH SBIISIOTCS TIPU3HAKOM CIIEITHA-
su3aiui. OObIYHO CUUTAIOT, YTO ITO MJI0X0. JIeHCTBUTENBHO, IIHPO-
KHE TIpeIeNbl TO3BOJISIIOT BEDKUBATH B U3MEHUHUBOU cpejie (0COOEHHO
Ha OONBIMX TEPpUTOPHUAX). OMHAKO y3KHE MPEAEIhl TOMOTAIOT BHI-
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KHTh B CTAOWIIBHBIX YCIOBUSIX, TIE 32 CYET CHICHUATH3alui OPTraHn3-
MBI IPUOOPETAIOT BBICOKYIO 3P PEKTUBHOCTD.

OTMeTnM enie ABa MOMEHTa. Bo-miepBbIX, OHO U TO e 3HAUCHUE
(hakTOpa HEOTMHAKOBO BJIMSET Ha pa3Hble QyHKIMHU opranu3Ma. OnTu-
MYM ISl OJJHUX (DYHKIMI MOYKET OKa3aThCsl IIECCUMYMOM ISl APYTHX.
W3BecTHO, 4TO y pBIO TeMIepaTypHbIii ONTUMYM I CO3PEBAHUS Ia-
MET He TOIUTCS I MIKpOMeTaHHs1. Beicokast Temreparypa y X0JIoIHO-
KPOBHBIX KUBOTHBIX CTHMYJIUPYET OOMEH BELIECTB M TOPMO3HT JIBH-
raTelbHYI0 aKTHBHOCTB, BBI3bIBas TEIIOBOE OLieieHeHHe. Bo-BTOPBIX,
MIpe/IeNbl TOJIEPAaHTHOCTH 10 OTHOILLEHUIO K JII000MY (DaKTOpy U3PSAHO
MEHSIOTCS Ha Pa3HBIX CTAUSIX KU3HEHHOTO LIUKIIA, 0COOCHHO €CITH €T0
CTaJIM HE TIOX0XKH JIPYT Ha apyra. JIMYrMHKaM acKapubl U1sl HOpMalib-
HOTO Pa3BUTHUS TpeOyeTcs: KUCIOPO, a I B3POCIBIX 0CO0ei OH TOK-
cuyeH. UIMMyHHBII cTaTyc 4enoBeka MEHSETCs ¢ BO3pacToM. Apeasibl
BUJIOB OIIPEJICIISFOTCS, KaK MPaBUIIO, OTPAHUYCHUSIMH KIMEHHO JIJIsI CJ1a-
OBIX CTaJIHii, C CAMBIMH Y3KUMH MPEIETIAMH TOJICPAHTHOCTH.

I'paduk MeHsIET BHICOTY U IIUPHHY NPH CONPSKEHHOM (COBMECT-
HOM) IeHCTBHH (PaKTOPOB, peub O KOTOPOM MOiineT Hike. Tak, Bce Mbl
3HAaeM, YTO XOPOLIO BBIMUBILEMY YEJIOBEKY X0yoJ Hunouem. Crupt —
BBICOKO KaJIOPHUHBIN MPOIYKT, H OOWIIUE TIOJOOHOM MUK PACIIHPSIET
Ha BpeMs1 IIPEEIIbI TOJEPAHTHOCTH (BBIHOCIMBOCTH) MO OTHOIICHUIO K
Temieparype. JlroouTenasiM naputhest B 0aHe U3BECTHO U TO, YTO BBICO-
Kasi TeMIIepaTypa Jierde NepeHOCUTCs IIPU HU3KOM BIAXKHOCTH.

Buibl, KOTOpBIM IOCTYIICH IIUPOKUI TUana3oH TeMIIepaTyp, Ha-
3BIBAIOTCS 96PUMEPMHBIMU, @ TE, YTO KUBYT B Y3KOM — CIHEHOMEPM-
notmu. [1o aHamoruu roBopsT 00 28pu- u cmeHozarunHbix (0 OTHO-
LICHUIO K COJICHOCTH), 98pU- U cmeHoghaeax (1O CIEKTPYy MUTAHUSA) U
Ipyrux BuIax. VIHTEpecHO, 0HAKO, ONPENeUTh, HACKOJIBKO BEITUKA
BBIHOCITMBOCTH TOTO MJIM MHOTO BHJIA IO OTHOIIEHHUIO KO BCEil COBO-
KyIHOCTH (pakTopoB. JIJIsl 3TOro JaHO MOHATHE «IKOJIOTHYECKas Ba-
JICHTHOCTBY.

JKo0J0rn4ecKas BaJeHTHOCTDL — 3TO CIIOCOOHOCTHL BHAA
3aCeJIATh CPeay ¢ DOJIBIINM HIH MEHBIINM
AUANA30HOM YCJIOBHA
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Eciu nuama3oH BenmuK, BUJ CUHMTACTCS 96PUOUOHMHBIM, CCIH
MaJl — cmeHOOUOHMHbIM. DKOJIOTHUYECKAsT BAJICHTHOCTh BaphbUPYET B
JKUBOW IPUPOJE Pe3K0. BONKK HACENSAIOT TYHIPY, TACKHYIO 30HY U
crend. byprelil MenBeAp BCTpeUaeTcs 10 BCell TaexkHOU 30He EBpasun,
B CeBepHoit AMepuke — OT AJSICKH 0 MEKCHUKH, a B UCTOPUUIECKOE
Bpems obutan u B CeBepHoii Adpuke. [IOHATHO, YTO OCBOHUTH TaKHe
KOJIOCCAJIbHBIE TEPPUTOPUH, PE3KO Pa3IUYHbIE IO COBOKYIIHOCTH
YCIIOBHH, HEMBICIIUMO 0€3 3HAYUTEIHLHONW 3KOJOTHYSCKOM BaJCHTHO-
CTU. B MpOTUBOMOJIIOKHOCTH TUM BHJIaM, KOPAJUJIOBBIE MOJIUIIBI, XOTS
W pacceseHbl IIMPOKO, OTIIMYAIOTCA HU3KOM BaJICHTHOCTBIO. M Tpe-
OyeTcs CHIILHO COJICHAsi OKEaHCKas BOJIAa C BRICOKOM, Majo KOJICOJIO-
mieiics TeMreparypoil u Hebobas riryouHa. MM erie mosesino, 4yto
Ha IUIAHETE CTOJBKO MECT C IPUTOJHBIMHU YCIOBUSAMH.

Jlnamna3oHbl HEKOTOPHIX (PAKTOPOB MOTYT 3aKOHOMEPHO MEHSITh-
Cs1 BO BPEMEHHU. DTO BBI3BIBACT B )KUBBIX CUCTEMAX CTOJb YK€ 3aKOHO-
MEpPHBIE KOJICOaHUsI, KOTOPhIC HA3bIBAIOTCS OMOPUTMAMH.

Buoput™M — paBHOMepHoOe YepeioBaHue
BO BpeMeHHU OMOJIOTHYeCKHX SIBJIeHMII U NMpoLeccoB

Buemnee BbipakeHne 6HMOpHUTMAa COCTOUT B TOM, YTO MUHUMYM
M MaKCHUMYyM >KM3HEHHBIX IPOLIECCOB NMPUYPOUYEHBI K OINpPEIEIeHHO-
My BPEMEHHU CYTOK, roja u T. 1. [loqo6HO m060My pUTMY, OH UMEET
yacmomy — 4UCII0 UUKIIOB B €MHUIY BpeMeHH. BHenHue GakTopsl,
KaK y)X€ TOBOPWJIOCH, ABISIOTCS CUSHANIAMU, 3AITyCKAIOUUMH WIH
TOPMO3SIIIUMHU TPOIIECCHI.

PacnpocTtpanens! Be kinaccuuKauy OHOPUTMOB.

1. ITo npoucxosricoenuio:

a) 3HJIOTeHHbIE — OT CPEJIbI He 3aBUCAT M 00eCIIeYBaIOT Hempe-
PBIBHBIE TIOTPEOHOCTH TEKYyIIeH KU3HU (HEPBHBIE WMITYJIBCHI, aBTO-
MaTHUs cepilla, JbIXaHWe, ApOoKaHUe, NeJeHHe KIeTKH, paboTa KH-
LIEYHUKA, UCITyCKaHHUE KHUIKOCTEH); 3TH pUTMBI OOBIYHO KOPOTKH (OT
JIOJIEH CeKYH[IBI 10 MUHYT, PEXKe 4acoB M 00Jiee) U HEMPEMEHHBI ITPH
[IOCTOSTHHBIX BHEUTHUX YCIOBHAX, JISKAIINX B IpeesiaXx ONTHMYyMa;

0) IK30TeHHbIEe — SABJISAIOTCS peakilueil Ha KoyeOaHue 3HAYCHHIMA

(hakTopoB.
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2. Ilo onumenvnocmu:

a) BBICOKOI1 4acTOThI: 70 0,5 Jaca (Crofia OTHOCSTCS B OCHOBHOM
SH/IOTCHHBIC PUTMBI);

0) cpenneii yactornl: 0,5 yaca — 6 JHEH; CpeN HUX BBIACISIIOT

- ynempaonwiii: 0,5 — 20 yacos;

- yupkaowwiil (CyTounsrii): 20 — 28 yacos;

- uHghpaonwii: 28 4acoB — 6 AHEH;

B) MaJIOi 4acTOTHI: 6 THEH — 1 rof; AensTcs Ha

- yupxacenmauHwlti (HeEIbHBIN);

- yupxasunmanHwiii: 0koao 20 qHei;

- yupkampueunmanusli (JIyHHBIH): okoso 30 aHei;

- yupkauHoli (TOMUYHBIN).

O OuopuTMax CyIIECTBYEeT OOIIUpPHAs JUTEPaTypa, eCTh JIaxe
Lenast Hayka XxpoHoouonozus. Mpl ke OrpaHUYUMCS KpaTKUMU XapaK-
TEPUCTUKAMU TPeX HAauboJIee PacpoOCTPpaHEHHBIX OMOPUTMOB.

Ce30HHble OMOPUTMBI CHHXPOHHU3UPYIOTCS (OMPEIEIIIOTCS) pac-
crosiHueM ot 3emun 10 ConHna. [1pu u3MEHEHUN pacCTOSHUS MEHsI-
FOTCSI IPEXK]IE BCETO OCBEUICHHOCTh U TEMIepaTypa. ITO CKa3bIBaeTCs
Ha COCTOSIHMHM LIEJbIX JaHamagToB. B caMmom 001ieM BUje CE30HHBIC
PUTMBI OIIPENEISIFOT X0/ )KU3HEHHBIX IIUKIJIOB. [IpuMepsi:

a) MePUOJUIHOCTb PAa3MHOXKECHHS — IMIOJIOBOE CO3PEBAHUE KHUBOT-
HBIX W [[BETCHUE PACTCHUI, OpayHbIC OKPACKa U MOBEICHUE, YCTPOii-
CTBO THE3JI U JIOTOBUIII, 3200Ta O IOTOMCTBE;

0) CMeHa WM TIPEKPAIICHUE MUTAaHUS Y 3UMYOIIUX BUOB (KYpH-
HBIC MITUIIBI, OJICHU, MHOTHE PHIOHI);

B) Harysibl (KUPOBKHM) WM 3alacaHue KopMma Ha 3uMmy (THIyxa,
Oenka, OypyHAYK, XOMSIK, KEAPOBKa, COHKa, )KYKU-HABO3HHUKH, 00IIIe-
CTBCHHBIE HACEKOMBIC);

T') JWHbKA Y MHOTHX IITHUI] ¥ 3BEpei;

1) muaray3a (CIisT4Ka) y MHOXKECTBA PACTCHUM, XOJIOJTHOKPOBHBIX
JKUBOTHBIX, MEJIBEIS, OapcyKa, exa;

€) TIepesIeThl U KOUEBbS MTHII, JIJI1 KOTOPHIX CUTHAJIbHBIMHA MOTYT
OBITH camble pa3Hble (HaKTOPHI:

- JUTMHA CBETOBOTO JIHS (Tpay, CKBOPEIL, ’KaBOPOHOK);

- HaJ4yue KopMa (COJIOBEH, ICHOYKa, JITACTOYKA, KYKYIIIKA);

- Temmepatypa (CTpHUK, UBOJITa, KOPOCTEIIb, TIEpENe);

43



K) IUKIOMOpdo3 (n3MeHeHue (OpMbBI) MPECHOBOAHOTO ILIaH-
kToHa. [Io pa3HBIM BepCHsIM €ro IPUUYNHAMU MOTYT OBITh HU3MEHEHHS
TEMIIEPaTypbl, INIOTHOCTH U BI3KOCTH BOJIBI, YCIIOBUH MUTAHUS, HEOO-
XOAMMOCTH M30eraHus XUITHUKOB U Ap. JladHUU 1 KOIOBpaTKH JArOT
B TEUEHHE T'0/la HECKOJIbKO MOKOJCHUH, pa3nuyaromuxcs MopQoo-
rudeckd. V3pamibckuid MyCTBIHHBIN KycTapHUK Teucrium polium
HUMeeT BO BIAXKHBIH CE30H CHIILHO pacceYeHHbIE JIUCThS C TOHKOH KY-
THKYJIOH, a B CyXOH — LEeNbHBIE, MEJIKHE 1 KOKUCTHIE JIHCThS;

3) ogHONETHHE d(eMepHbIC pacTeHHs aKTUBHBI BO BIQXKHOE Bpe-
Ms TOAa, BECHOH WM OCEHbIO (KpYyIKa BECEHHSs, BEPOHHKA BECEH-
HSISL 1 7Ip.). Y MHOTHX OTHOJIETHUX ITYCTBHIHHBIX BUJOB JIOXKIb CITY>KUT
CTUMYJISITOPOM IIPOpacTaHusi ceMsH. B camMux ceMeHax HaxoIsTcs
BeIIeCTBa, MOAABIAIoIUe MpopacTanue. OHU BBIMBIBAIOTCS AOXKIEM
HY>KHOH CcHJIbI (HO HE POJOIDKUTENEHOCTH).

n) padyok-Ookoruas Gammarus linnaeus Ha AJSICKE UMEET OT-
YETIMBBIA CE30HHBIA PUTM MOTPEOJICHHS KUCIOPOa: MUHUMYM IIO-
Tpebnenus HabmoaaeTcs B peBpae, KOraa v B BOJE COACpKaHHE ra3a
OJU3KO K HYJIIO;

K) B 3aTOIUISIEMBIX YYaCTKaX PEUHBIX MOWM JINUYMHKHA MHOTHX CO-
CaIBIIMKOB KOHIICHTPUPYIOTCS UMEHHO B TIEPHOJ MOJOBOIBS, TIE 3a-
PaKaIOT MO3BOHOYHBIX KHBOTHBIX.

Boranukam XOpoIo W3BECTHBI pacTeHHs IJIMHHOTO AHS (KapTo-
(enp, MIeHNIa, MIMUHAT), IBETEHHE KOTOPBIX WAET MPU CBETOBOM JTHE
6onee 12 yacoB. EcTb Taxske pacTeHHS KOPOTKOTO AHS (KOHOILIS, TabaK)
W HeWTpasnbHble (TOpuMIla, OAyBaHUYMK, ToMmar). L[BeTeHne mocnemHux
BO3MOYKHO TpH JIFOOOH JUTMHE CBETOBOTO JHS, JUIIL Obl OHAa HE OblIa
KPUTHYECKH MaJIOi. B yUTMHSIOIIMIACS IeHb PA3MHOKAETCSI PSLIT METKHX
XWIIHUKOB U TPHI3YHOB, B YKOPAYMBAIOIINIICS — MHOTHE >kBauHble. Ky-
KOJIKH 0ab0YeK-caTypHHI CIISIT, IOKa CBETOBOM JICHb HE MEPEBAIUT 3a §
yacoB. [lociie 3TOro KyKkonka BbIAENSET HEHPOrOpPMOHBI IPOOY KICHHUSI.
VY WMpoKo pacceeHHBIX BUIOB B Pa3HbIX YacTsIX apealla CPOKH HaCTy-
TUICHUS CE30HHBIX SIBJICHUH CIBUTAIOTCS. Y CTAHOBJIEHO, 4To B EBpome
CIIBUT' paBeH TPeM IHAM Ha KaKObI Tpagyc LIMPOTHI, MSATh TPaTycoB
JOJITOTHI U [P noabeMe Ha 120 METpoB Haj ypOBHEM MODSI.

Jlynnvie (npununo-omaueHvie) GUOPUTMBI CUHXPOHU3HPYIOTCS
BpamenreM JIyHbl Bokpyr 3emin (29,5 cyTok) u 3eMiId IO OTHOILE-
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Huto K JIyne (24 gaca 50 munyT). JlyHHbIe (ha3bl IBIAIOTCS IPUUHHOM
MOPCKHX MPUIMBOB U OTJIMBOB. MaKkcHMaibHas BBICOTA MTPUIIUBA Ha-
OmomaeTcst pa3 B ABe Helend. B NpuimMBHO-OTIMBHOW 30HE W3MEHS-
IOTCSI MHOTHE (PaKTOPBI: YPOBEHb BOJIBI, €€ TeMIepaTypa, COJICHOCTb,
pH, conepkanue kucnopoaa, cUIukaToB u Ap. [Ipumepsr:

a) MOPCKHE PECHUYHBIEC YEPBH IIPU HU3KOW BO/IE MOJHUMAIOTCS Ha
MOBEPXHOCTH NIECKA, PU BBICOKOH — MPSUYTCs, H30eras XUIHUKOB,;

0) y MHOTHX BHIOB-(QWIBTPATOPOB, BEAYIINX NPUKPEIICHHBIN
00pa3 Xu3HU (MOJUIFOCKOB, YCOHOTHMX PaKOB, MHOTOLICTHWHKOBBIX
YepBeii), MPOUCXOIUT YepeIOBaHUE MEPUOJ0B (DHIIBTPALIMH U TTOKOS;

B) Y MEJNKOBOJIHBIX KpaOOB MUTMEHT MEIaHUH B TIOKPOBaX B MPH-
JIUBBI KOHIIEHTPUPYETCS, B OTIMBBI — PacCpeOTOYNBAETCS, YTO 0be-
CIIEUYNBAET MOKPOBUTEILCTBEHHYIO OKPACKY MPHU COOTBETCTBYIOILEM
OCBEILEHUH;

T') ceBepoaMepuKaHcKas polOka Laurestes B HOBOJIYHUE, IPH MaK-
CHMaJbHOM IPHUJIMBE BEIOpAchIBaeTCA Ha MECOK M, 3apbIBIIUCH, Hepe-
CTUTCS; 10 CIEAYIONIEro 00NbIIOro npuiansa (3—4 AaHs) UKpa pa3BH-
BaeTcA B IECKe; B OOJIBIION NPUIINB BHUTYTMBLIHECS TMUUHKH YXOIST
B BOAY;

1) pOCHHUE psiia XUPOHOMHU/ U TTOIEHOK, pa3MHOKEHHUE STIOHCKUX
MOPCKHX JIWINH, HA4aI0 IByXMECIYHON OEpEMEHHOCTH TMTaHTCKUX
JECHBIX KpbIC Manaii3un 0ObIYHO MPOUCXOIAT B MOJHONYHHUE. JIyH-
HbIE TIOJIOBBIE LIUKJIBI U3BECTHBI Y HEKOTOPBIX MOJUXET, HACEKOMBIX,
NTHI ¥ a3UaTCKUX OyHBOJIOB.

€) Y 3HaMEHUTOI0 MHOTOIIETHHKOBOTO 4epBs Palolo pazmHo-
YKEHHE MPOUCXOJUT pa3 B IO, B ONPEAEICHHBII Yac ONpeeIEHHOrO
JTHs1, KOTJ1a JTyHa HaXOJUTCS B MOCIeAHEN yeTBepTU. B 3T0 Bpemst xu-
BOTHBIE COOMPAIOTCS B THTAHTCKHUE CKOTLICHUS.

CymouHvle OMOPUTMBI CHHXPOHH3HPYIOTCSl BpallleHHEM 3eM-
71 BOKPYT CBOEW ocH (cMeHa AHSA M HOYM), a Takke BOKpyr CosHIa
(nmuHA qHA ¥ HOoun). Kak ¥ mpu ce30HHBIX pUTMax, MEHSIIOTCS B IIep-
BYIO OY€pe/lb OCBEIIEHHOCTh U TeMIIepaTypa, HO CPOKU U3MEHEHUH
Kopoue, a aMIuInTyAa MeHbine. CyToyHble OMOPUTMBI B 0OLIEM BUIC
MPEICTaBISIOT CO00i YepenoBaHue MEPUOIOB aKTUBHOCTU M MOKOSI.
JKUBOTHBIX NENAT MO 3TOMY NPU3HAKy Ha JHEBHBIX, CYMEPEUHBIX,
HOYHBIX U KPYIJIOCYTOYHO aKTMBHBIX. [IpMYMHBEI pa3HbIE — TOCTYI-
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HOCTB JOOBIYH, MOAXOAALINNA TEMIIEPATYPHBIA peXXUM H Ap. Y 3Bepeit
BO BpeMsl CHA CYIIIECTBEHHO M3MCHSIOTCS MHOTHE (DU3MOJIOTUYCCKIEC
MapaMeTphl: CEepJCYHbIN PUTM, YacTOTa U TIyOWHA JBIXaHWUs, TIOTO-
oTJeNieHue, 00beM U COCTaB MouH, pabora mo3ra. O4YeHb CHIbHBIC
(bM3HONIOTHYECKUE CIBUTH HAOMIOAAIOTCS y JeTy4ynx mbiiieid. CoH B
JISTHHUIA JIEHh HACTOJBKO OCIa0IsieT 0OMEHHBIC MPOIECCHI, YTO TEM-
nepaTypa Tejla STUX KUBOTHBIX CIEAYeT 3a TeMrepaTypoil cpeanl. K
HOYH JJIs B3JIETa UM HYKEH JOJTHM pa3orpeB 3a CUET «CIKUTAHUS Op-
TaHUKUA. A HOYBIO 3TO 3BEPbKH C BHICOKOM TeMmepaTypoi Teia U UH-
TEHCUBHOM JIBUTaTEJIbHOW AKTUBHOCTBIO. Y PacTEHUI XOPOLIO BhIpa-
JKEHBI PUTMBI (POTOCHHTE3a, Tra3000MEHA U TPAHCIIUPALIUH, TIOTHITHS
Y ONYCKaHUsS JIUCThEB, OTKPHIBAHUS W 3aKPBIBAHUS I[BETOB (BCIIOM-
HUTE Yachl JIuHHEs). Y CBETALIUXCS MOPCKUX MEPUANHUEBBIX BOJO-
pocneit Goniaulax polyedra nuk GporocuHTe3a HAOMOACTCS THEM,
KK JTIOMUHECLICHIINY — HOUbt0. Ellle 0A1H 3aMedaTenbHbli mpuMep —
ATO MacIITa0HBIE BEPTUKAIbHBIE MUTPAIIMA MOPCKOTO 300IUIAHKTOHA
(HOYBIO — BBEpX, JHeM — BHU3 110 500 M). CoryiacHO OJTHOW U3 TEOPHIA,
OOBACHSIOMIUX ATOT (DEHOMEH, IMOCIE HOYHOTO THTaHUS B BEPXHUX
CJIOSIX BOJBI HU3Kas TeMIleparypa TIyOWMH Mmomoraer 3PQPeKTUBHO
WCIIONBb30BaTh MUILY sl pocTa. CyTOYHBIE PUTMBI JIEKAT B OCHOBE
CIIOCOOHOCTH OPTaHMU3MOB YYBCTBOBATh BpeMsl. DTa ClIOCOOHOCTh Ha-
3BaHa OUONO2UYECKUMU YACAMU.

NzyveHre OMOPUTMOB MOKA3all0, YTO Y Pa3HBIX BUJOB OHU MOTYT
OBITh COTPsDKEHBI. Harprmep, MOCTENBHBIN KON COCET YeJIOBEeKa 0
HOYaM, MOKa TOT COUT. [ITHEM OHU MEHSIOTCSI MECTaMHU: YEJIOBEK OT-
MpaBJIsieTCs Ha paboTy, a KJIOM — Ha OTAbIX. JIMUMHKH mapa3utuye-
CKHMX HEMAaTOA-HUTYATOK XUBYT B KPOBH 4eNOBEKa. J[HeM OHU Haxo-
JSTCS B TIIyOOKOM 4acTH BEHO3HOTO pyciia. 3aT0 K HOYM MPOUCXOUT
MUTpALMs B COCYIBI KOXKHU. B 3TO Bpems yenoBeK CIUT, a HA HETO
AaKTHBHO HAMaJal0T KPOBOCOCYIIHME Hacekomble. OHU MOIJIOUIAIOT C
KpPOBBIO NIAPa3UTOB M pabOTAIOT KaK NEPEHOCYUKHU. B naHHOM ciydae
MBI BHJIUM COTPSKCHHOCTh PUTMOB TPEX OUOJIOTHYECKHX BHUIOB —
napasura ¥ Xo3seB JAByX kareropuid. CONpsDKEHHOCTh OMOPUTMOB
BCTpEYaeTCsl BO MHOTHX Mapax MapasuT — XO3sIMH, XUIIHUK — KEPTBA,
pacTtenue — onbUINTeNb. [loka3zaTenbHO, UYTO OHA UMEET U CYTOYHOE, U
CE30HHOE MPOSIBICHUE.
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W eme onHa cyuiecTBeHHas 3aKOHOMEPHOCTh. buomormueckum
pUTMaM, Kak ¥ OMOJIOTMYECKUM BUIaM, CBOMCTBEHHO OMHOCUMENbHOE
nocmosHcmeo. ITO 3HAUUT, YTO B HUX COUETAIOTCA YCIMOU4U80CmMy U
NIACMUYHOCMb. Y CTOHYMBOCTh OOECIIEUMBAET OCYIIECTBICHUE OHO-
pUTMa B ONpPENENEHHBIX YCIOBUSAX. VIHOTAAa OH NEpXHUTCA B CTapbIxX
pamKkax gaxe mpu cMeHe ycioBuid. Hanpumep, B 3anomnsipbe, npHu Beu-
HOM JIHE, JIECHBIE NTHUIBI COXPAHSIIOT JIETOM CYTOYHBIH PUTM, CBOM-
CTBEHHBIN BUJAM CPEIHUX IIUPOT. PUTMBI IBUTATEIBHON aKTUBHOCTU
YacTO COXPAHSIOTCA Y KUBOTHBIX, BBIPALIEHHBIX JakKe MPU MOCTOSH-
HOW TeMIepaTrype M OCBELIEHHOCTH. MHorue »*HuBOoTHblE FOxHOTO
nojiymapust (cTpaycsl, JUHTO U Jp.) pa3MHOKaroTcsi B CeBepHOM TI0-
JyHUIapud OCEHBIO WJIM 3UMOM, KOTJla Ha UX POAMHE BECHA WIIH JIETO.
Taxoe MocTOAHCTBO B BEICOKON CTENIEHU XapaKTepHO [T SHIOT€HHBIX,
TeHETHYECKH O0YyCIOBIEHHBIX PUTMOB. OfHAKO OBUIO 3aMEYeHO, YTO
MPOTEKaHWEe MHOTUX OMOPUTMOB 3aBUCHT OT KOHKPETHOH OOCTaHOBKH.
OTO 3HAET BCSKHH, KOMY J0BEIOCH MEHATH YaCOBBIE MOSCA, JIETas, CKa-
seM, u3 Espornsl Ha JlanbHuii BocTok. B mycThIHE MOKPHLIBL U JKyKU-
YEPHOTEIKU aKTUBHBI B T€ YaChl, KOTJa TEMIIEpaTypa U BIAXKHOCTh Ha
MIOBEPXHOCTH MOYBBI ONTHUMAIBHBI — HOYBIO, TOJBKO BEYEPOM, PAaHO
yTpoMm 100 Bech AeHb. L[BeThI madpaHa nepecTaroT OTKPHIBATHCS IIPH
HU3KOH TeMIlepaType, a BEThl OJyBaHYHKa — MPHU CcIa00i OCBEIIeH-
HOCTU. MHOTHE HAIIIM JINCTONAIHBIC BUIBI IPU UTMHHOM JHE U TEIIOM
KJIMMaTe CTaHOBSATCS BeUHO3eleHbIMH. bepesa GopoaaByaras npu 1He
JuMHHEe 15 9acoB pacTeT HempephIBHO M JHCTHEB HE cOpachiBaeT. A
TIPU JECATUYACOBOM JIHE HAUMHAETCS JIUCTOMNA U IEPEXOJ] B COCTOSHHUE
3MMHET0 TIOKOsI Jayke MpU BBICOKOM TeMmepaType. M3BecTeH ombIT Mo
nepeBoske yerpuil B CIIIA na 1600 kM K 3amary OT «MeCTa MPOTHUCKIY.
3a He#eo OHU NPUCIIOCOOMINCH K HOBOMY MPUIIMBHO-OTIIMBHOMY LIU-
ki1y. TakuMm 06pa3oMm, IIIaCTUYHOCTH PUTMOB TIO3BOJISIET BUAAM BBDKH-
BaTh NPY U3MEHEHUH BHEITHUX YCIOBUH.
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KpaTkue xapakTepucTuku
3K0JIOTU4YeCKUX paKToOpOB

A6uomuueckue ghakmopul

H3znyuenue

OCHOBHOM HCTOYHHK HU3ITY4EeHUI — KOCMOC, B ocooeHHocTH CouH-
te. ITo myTH K MOBEPXHOCTH IIIaHETHI U3TyYSHUE CHIILHO OcliabeBacr,
TMOTJIONIAsICH O30HOBBIM DKPaHOM Ha BBICOTE 25 KM, MPOYMMH ra3aMu,
oOmakamu, atMocdepHOi NhUTbI0. KoNmuecTBO Jy4HCTOW SHEPrum,
MpOXOAAIIeH yepe3 aTMocdepy Ha3bIBACTCS COJTHEYHASI MOCTOSTHHAS,
KOTOpasi paBHa 2 Kaj/cMm /MuH, win 5x10 Kkan/roj Ha BCIO IUTaHETY.
IMocTynatoriee k 3emiie U3TyYeHUE UMEET PA3HYIO IPUPOTY — HOHU3H-
pyroliee, BUANMBII CBET, TETJIOBOE U TaK Jlasiee. Y KaKIOro BUA W3-
JydeHUs] CBOS TepcoHaNIbHAs cyap0a. Hanmpumep, yasTpaduoneroBoe
W3ITyYSHHUE JIOBUTCS 030HOBBIM DKPAHOM, & BUIUMEIA CBET PABHOMEPHO
cabHeT MpH TPOXOXKAECHUH depe3 atMocdepy. Ilo mpumepHOii oreH-
ke, 30% uaymuyx K IIaHeTe U3My4YeHHI oTpaxaeTcsl B KOCMOC, OKOJIO
TTOJIOBUHBI TIOTJIONIAETCS TUTaHETOH, 0KojIo 20% yXOAWT Ha TETUIOCO-
neprxanre atMocdepsl. M3mydenne 00ycIOBINBACT ITUPKYIISIIHIO BOIBI
B MupoBOM OKeaHe, HCIapeHne, ocaaku, Berep. Menee 1% wmmer Ha
(hoTocHHTE3, KOTOPHIH JIEKUT B OCHOBE OBITHS OOC(hEpEI.

Bo B3auMOJEMCTBUU KUBBIX OPraHU3MOB C U3JyYEHHUEM CYyIIe-
CTBYET JMJIEMMAa: MPSMOMN CBET — CMEPTh JIJIsI )KUBOM KJIETKH, U OH Ke
WCTOYHHK SHEPTUH IS Bcel s)Ku3HM Ha 3emiie. OpraHiudeckuii MUp Ha-
TIIeJT BBIXOJ] B TOM, YTOOBI OCIA0IISITH BPEIHBIE BO3JICHCTBUS U3ITyYCHUH
U KCTIOJIb30BaTh NoJIe3HbIE. 13 CBOMCTB cBeTa ISl OPraHu3MOB BaKHbI
JUTMHA BOJIHBI (I[BET), MHTEHCUBHOCTH (SHEPTHsl) U JUTUTENFHOCTD JIeii-
ctBusi. M3BeCTHO, YTO B Pa3HBIX Cpe/iaX )KU3HH CBETOBOM PEXHM CO-
BCEM HE OAMHAKOB. Tak, Boja (0COOCHHO MYyTHAs) CHIIHHO TIOTJIONIAET
cBeT. Benmmka y BOJBI M OTpaskaromias croco0HOCTh. OTpakeHUE TeM
Oospliie, YeM HIDKE COJHIIE HaJ TOPH30HTOM. B pesyrnpraTte cBera B
BOJZIC B LIEJIOM MEHBIIE, YEM B HA3EMHO-BO3/YIIHOM Cpesie, a CBETOBOM
JIeHb KOpode. B MOYBEHHOH cpene CBET NPUCYTCTBYET JIMILIb Y CAMOM
MOBEPXHOCTH, 2 SHJIONAPA3UTHI €r0 BOBCE HE 3HAIOT, 32 MCKIIOUYCHU-
€M TTapa3uToB TJa3. B Ha3eMHO-BO3MYIIHOW W BOJHOW Cperax oOIIme
MOKa3aTell CBETOBOI'O PEKUMa CHIIBHO 3aBHCAT OT IIUPOTHI, perbeda,
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BBICOTHI HaJl YPOBHEM MOPS, alb0eno (OTpaXkaroleil CriocOOHOCTH)
cyoOcTpara, cocTosiHHsL aTMOCc(ephl, TITyOHHBI BOJl0eMa. 3HaUYeHHE CBe-
Ta JJ1s1 Pa3HBIX TPYII OPTaHU3MOB TaKKe HE OAMHAKOBO.

Pactenunst 4acTU4YHO OTPa)katoT CBET, MPOIYCKAIOT U HOTJIOIIALOT.
OtpaxaeTcs B OCHOBHOM OnrkHee HH(PpaKkpacHOe U3TydeHHe, YTo 13-
0aBJIIeT OpPraHu3M OT MeperpeBa, a TAKKe 3eJIeHasl YacTh COIIHEYHOTO
crektpa. [lornomaroTcs cubHee BCEro CHHUE JIy4H, KpacHbIE U allb-
Hee nH(ppakpacHoe u3nydenue. /s GorocuHTe3a BakeH CBET B AMa-
na3oHe BojiH 380710 HM, KoTOpbIif HaseiBaeTcd OAP — poTocunTe-
THYeCKH aKTUBHAA pagnanms. OHa cocTaBisieT Juiib 44% JIydyncTon
sueprur ConHIa, Magaroiieil Ha ypoBeHb Mopsl. bakTepranbHble Xi10-
podumet 6epyT cBeT ¢ muHOM BoHbL 800, 850 1 870—-890 HM. CBeT He
TOJIBKO JaeT PACTEHUSIM BOBMOXXHOCTH (DOTOCHHTE3A, HO TAK)KE BIHSET
Ha JIeNieHHe KIIETOK, OMOCHHTE3 B HUX, (POPMUPOBAHHE CTPYKTYPHI XJI0-
pOIuIacToB, Ta3000MEH U UCTIapeHre, TOPMO3HT MITH 3aIlyCKaeT Impopac-
TaHWE CeMsIH U JIPyTHe )KU3HEHHO BaXKHBIE MPOLIECCHI.

KonndecTBo mocTymaromero K JHCTy cBeTa ObIBaeT HE ONTH-
ManbHbIM. Hambonee oOmias amantanust K HEXBaTKE CBETa — MU3Me-
HEHHE MPOCTPAHCTBEHHOM OPUEHTALUH JIUCTHEB: MPU BEPTUKAIBHOM
pacmosioKeHnu (37MaKku, OCOKH) OHHM Jy4IEe JIOBSIT CBET Ha BOCXOJE U
3aKare, Ipy TOPU3OHTAIBHON — B MoJieHb. beiBaeT auddysHoe pas-
MeIlleHHe JINCTbEB Ha OJHON 0co0u. Y KyKypy3bl CHU3Y BBEPX HUAYT
TOpPHU30OHTAJbHBIE, KOCbIE M BEPTUKAIbHBIE JHCThS. Jpyras oOmias
aJlanTauus — U3MEHEHHWE COOTHOLICHUSI CKOPOCTeH (OTOCHHTE3a U
noixanus. [log gpIxaHueM 371ech MOAPa3yMeBalOTCsl SHEPTETHUECKHE
3aTpaThl Ha XU3HEoOecreueHne opraHnn3Ma. 3HaueHHe OCBEILECHHO-
CTH, TIPH KOTOPOH (POTOCHHTE3 ypaBHOBEILMBACT AbIXaHHE, Ha3bIBa-
€TCs TOYKA KOMIIEHCALHH.

CBer Kak 3JIeMEeHT Cpebl SBISETCS AJIsl PACTEHUH HE TOJIBKO YCIIO-
BUEM, HO U pecypcoM. PaszHble pacTeHus 3aTEHSIOT ApYT Apyra, aemas
CBET HEJOCTYIHBIM WIIM MaJIOJOCTYIHBIM ISl KOHKYpeHTOB. Jlaxke Ha
OJTHOM JIEPEBE JIUCThsI OKa3bIBAIOTCS B HEPABHBIX YCIOBUSX IO YacTH
OCBEILIEHHOCTH. 3aTE€HEHHbIE JIUCThSl MPOU3BOAAT OPraHUKY IIOXO,
3aTO JBIIIAT BOBCIO, U KOJIMYECTBO OPraHUKH Y PACTEHUS B LIEJIOM CHU-
XKaeTcs. B oIbITe B CIAMIIKOM IIOTHBIX IOCAAKAX KamyCThl YIalsuId
HIDKHHE JIMCTBS, K CKOPOCTH MMPOM3BOICTBA OPraHUKHU pociia, n0o sHep-

49



T'Hs Ha JAbIXaHUE «IapMOEIOB» 3psl He TpaTHiack. [lpn oOumiu niucTheB
Ha PacTeHUM HCHONb3YIOT MOHSTHE «HHAEKC JIMCTOBOI MOBEPXHO-
CTH» — 001I1ast MJIOIIAAb JIUCTHEB Ha €IUHULLY IUIOIIAIN MOYBHIL.

ITo OTHOILIEHHIO K CBETY PACTEHUS ACIIAT HA TPU IPYIIIbL:

1. Fetnogutsl — cBeToMOOMBLIE. JKUBYT Ha OTKPBITHIX MECTaXx.
JlatoT HEBBICOKMH M pa3peXEHHBIH MOKPOB. Y HUX OOBIYHBI YKOPO-
YEeHHBIE TIOOETH U PO3ETOUYHOE PACIOIOKEHUE JTUCThEB. MIMEIOT mo-
JOXKUTENBHBIA TenuoTponu3M (opueHTanuio K ConHIy), Kak, Ha-
npumep, noAconHyx. IIpu HexBaTke cBeTa NAOT 3THONMPOBAHHBIC
(obecuBeueHHbIE) MOOETH ¢ yIUIMHEHHBIMUA MEXKI0Y3IUsIMU. MHorHe
BH[IbI (KAKTYCBI M IPYTHE) BTOPUYHO HMCIIOJIB3YIOT YTIEKUCIIOTY, BbI-
JETSIOIIYIOCS TIPH ABIXaHUH. DTO HEOOXOJMMO, TIOCKOJBKY JTHEM Ha
Kape yCThHIIA 3aKPHITl 1 HOPMaJIbHOro razoo0MeHa HeT. PoTocuH-
Te3 UJET IIPU BBICOKOM TEMIIEPATYPE U 3aKPBITHIX ycThulax. Houamu
K€ OH IIPEKPAILAETCs, 3aTO PACTEHUE SJHEPIUYHO ABIIUT. B 3TO Bpems
U MPOUCXOIUT (PUKCAlMs YITIEKUCIOTO Ta3a, KOTOPbIM MOHAZ00UTCS
JUISL CUHTE3a OpraHuKH. JINCThs y pacTeHHU NaHHOU I'PYIIbI «CBETO-
BbIE»: HEKPYIIHBIC WJIK PACCEYECHHBIE, C TOICTOM KOKULIEH, MHOIOYHUC-
JICHHBIMM JKUJIKAMU U YCThULAMU. Y CTbUIIA YAaCTO IOrPykKeHBbL. JIucT
TOJICTBII Y TEMHBII U3-3a IIJIOTHOM YIIAKOBKU MEJIKUX XJIOPOILIACTOB.
Cronbyaras mapeHXMMa B JIBa WM MHOTO cioeB. J[aroT Makcumym
(oTocuHTE3a MpH BHICOKOH ocBemeHHOoCTH. [Ipu n30bITKE cBETa MO-
TYT CTaBUTh JIHCThSI PeOPOM K €ro UCTOYHHKY (IBKaJMNOTHI). B aTy
IPYIILy BXOJST TAKKE MSATIIMKU, OCOKU, TBO3JIUKHU, MOJIOUYAU.

2. Cunodutsl — TeHenoOUBbIe. BOTBIIMHCTBO BUJOB — TPaBHI.
OTO TUNMYHBIE OOMTATENN HIDKHETO sIpyca BIa)KHBIX SKBATOPHAIIb-
HBIX JIECOB. B HaIIMX Kpasix B rpyIIe TaKUE PACTCHUs, KaK MXH, IJIa-
YHBI, KUCITUIIA, OErOHHS, HEAOTPOra, MalHUK NBYIUCTHBIA. OHH HC-
MOJIB3YIOT CBET APPEKTUBHEH TeTHOPUTOB B TOM CMBICIIE, YTO UHTEH-
CHBHOCTH (JOTOCHHTE3a MaKCUMaJIbHa MPH cl1ab0il OCBEIIEHHOCTH, a
IbpIxaHue MeyeHHel. OHAaKo yIOMSHYTHIM MaKCUMYM HHUXKE, YEM Y
rennouToB. JIUCTbs «TeHeBBIE»: Ooee KPyIHbIe, TOHKHE, CBETIIbIE,
C MaJIbIM YHUCJIOM XKHWIOK, YCTBUI] U KPYITHBIX XJIOPOILJIACTOB, TOHKAM
SMHUASPMHUCOM M OJAHOCIIOWHOM CTONIOUATON MapeHXuMoi. BeipaskeHa
JINCTOBAs MO3aUKA.
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3. ®GakyJabTaTHUBHBIE IeJTHOQUTHI — TCHEBBIHOCTHBEIE. JKUBYT
MIPY Pa3HBIX YPOBHSIX OCBEIIEHHOCTH. B OCHOBHOM 3TO JieCHBIE BUIBI
C JIMCTOBOW MO3aMKOH, CIIOCOOHBIE IaBaTh TYCTO COMKHYTBIE Hacax-
nenus. JIucTest Ha 0qHOM 0coOu OBIBalOT 000MX Ha3BAHHBIX BBIILIE TH-
noB. THII TUCTa YaCcTO OMPENENIeTCs] OCBEIIEHHOCTHIO, IPU KOTOPOM
moyka GpopMupoBaliach roj Haza. Anmapar (OTOCHHTE3a MOXKET Tie-
pecTpanBaThCA IPU H3MEHEHUH CBETOBOTO PEKMMa TI0 CE30HaM ToJ1a.
CwMmena ObIBaeT U B OHTOTeHe3€e. Tak, MPOpOCTKU M I0BEHUJIbHBIE CTa-
IV MHOTHX JIEPEBbEB M JIYyTOBBIX TpaB 0ojiee TEHEBBHIHOCIUBEI, YeM
B3pocible. Y CHBITH U HEKOTOPBIX OCOK BECEHHEE IMOKOJIECHUE CBETO-
mobuBoe, a JeTHee — TeHemoOuBoe. YeTKUX TpaHul] MEXAY TpeMs
rpynnamMu pacTeHUH HET.

B Boae o Mepe norpy>keHust IpOMCXOAUT 3aMeHa 3eJICHBIX BOJIO-
pociieii Ha Oypble, a 3aTeM KpacHble. KpacHoTa 00ycioBneHa HaTnuueM
MUTMEHTOB (PUKOIPUTPHHOB. X OKpacka IOMONHSAET IPOHUKAIOIIN B
[TyOMHBI CHHUH CBET, U TIOTOMY OH JIeT4e JIOBUTCS. DTO AOMOTHEHHE
JaeT U eule OAWH XOpoIuid 3deKT: oprann3M BOCIPUHMMAETCS KaK
YepHBId U Mackupyercs. [loToMy KpacHBI U pa3Hble TTyOOKOBOIHBIC
KUBOTHBIE — PAJ] PAKOB, MOPCKOH OKYHb, 01aropOJHBINA KOPaL.

JKuBOTHBIE MMEIOT CO CBETOM ApYrHe OTHOUIEHHs. Bo-mepBhix,
OCBEILIEHHOCTH 00YCIIOBJIMBAET UX LIBET (YeIOBEUECKUH 3arap, TEMHBIN
LBET 0co0el B Topax mpu oOmiuu yibTpaduonera). JKutenu myduH,
Terep, MOYBbl U SHIOMAPa3UThl OOBIYHO HE OKpAIICHBI, a €I OKpa-
CKa €CTh, TO C OCBELIEHHOCTHIO OHA HE CBsi3aHa. Bo-BTOPHIX, H3yueHHe
SIBTISIETCS UICTOYHUKOM Teria. B-TpeTbux (U 310, moXKanyii, riaBHoOe),
CBET JIacT BO3MOKHOCTb OPHEHTAINHU ITOCPEACTBOM 3peHusl. OH curHa-
JM3UPYET KaK O CHIOMHHYTHOM COCTOSIHUHM OKPYKaIOIIEro MUpa, TaKk
U O €ro rPpAAyIIUX H3MEHEeHHUIX. 3aMevaTebHble IPUMEpPhl — OpHEHTa-
st JIFo/IeH ¥ mepeneTHBIX NTUL 1o CONHILY U 3Be31aM IPH MUTPaLUsIX.
[Tuensl, coolbias TaHIEM O MeCTe HAXOXKAEHHS MHIIH, MULIYT BOCh-
MEpKy C HONEPEYHOH OChIO, CMEIICHHON OT BepTUKaIH. BepTukanb
ykasbiBaeT Ha ConHIle, a monepeyrHa — Ha HICTOYHHK KopMa. Jlo6aBum,
YTO MUMUKPHS M IPOYHE BHBI 3aLIUTHBIX OKPACOK OCHOBAHBI Ha CIIO-
COOHOCTH €CTECTBEHHOT'0 Bpara BUIETh TeOsl.

3peHne y Bcex JKMBOTHBIX pa3Hoe. YacTo He COBMAaroT Auarna-
30HBI: TPEMyYHe 3MEH BHIAT WHPpAKpacHbIE Ty4YH U JIOBST AOOBIUY
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B TEMHOTE, a MYeJIbl He BUAAT KPacHOTO CBETA, 3aTO BUIST yJIbTpa-
¢uoner. CreneHb pa3BUTHA TJa3 B 1I€JIOM NPOMOPLHOHAIBHA pa3-
BUTHIO LEHTPaJbHON HEPBHOW CHUCTEMBL. 3[€Ch IUamna3oH OYEHb
LIUPOK — OT MPOCTHIX (POTOTAKCUCOB (ABMKEHUSI K MCTOYHHUKY CBE-
Ta WIM OT HEro) 10 OmpeAesieHus (QOopMbl, pa3Mepa, LBETa, pac-
crosiHuA. L[BeToBOE 3peHMe Oonee pa3BUTO y AHEBHBIX BHIOB, 3aTO
HOYHBIE CIIOCOOHBI KyJa NydYllle pa3inyaTh MHTEHCHBHOCTH CBETA.
OOBbeMHOE 3peHHEe 3aBUCHT OT YIJIa PACIIONOKEHHS IJ1a3 U CTENEeHU
MEepeKpbIBaHus WX ToJiei 3peHus. MOHOKYIApHOE (IUIOCKOCTHOE)
3peHHe HaOII0AaeTCs, €CIM IJ1a3a PAcCIOJIOKEHBl M0 OOKaM ToJo-
BbI, a 00bEMHOE — MPH PACIOJIOKEHHH TJ1a3 B OJHOH TUIOCKOCTH H
napaienbHBIX ONTHYECKHX ocsix. Hambomee coBepieHHBI Opra-
HBI 3pEHHSI XOPIOBBIX, TOJIOBOHOTHX MOJIIIOCKOB M HaceKoMbIX. Ha
TpaHMLE cpell KM3HU OBIBAIOT IJla3a CMEIIAHHOIO TUIA: y KYKOB-
BEPTSYCK M Psifia phI0 BEPXHSS M HYOKHSS TIOJIOBHHBI OpraHa IpHUCTIO-
cOOJIEHBI K 3pEHHI0 COOTBETCTBEHHO Ha BO3yX€ U B BOJE.

Oco0bIii UCTOUHHMK 3pHUTENBHON HH(OpMALKU — OHONIOMUHEC-
ueHuus. Ee mpupoaa — okuciieHne OpraHudecKuX BelIecTB JTonude-
puHOB. M30bITOUHAs SHEPTHsI OKUCIIEHHSI IEPEXOuT B cBeT. MlHOTIa
CBeueHHEe — MOOOYHBIN pe3yibTaT oOMeHa y OakTepuii, FpuOoB, HHU3-
LIMX PAaCTeHUH M >KUBOTHBIX (XOPOMIO OT 3TOTO JIMIIb MX MOeAaTe-
J5iM). A BOT Y CaMOK JKyKOB-CBETJISIKOB CBEUCHHE — 3TO YXKE CIIOCO0
MPUBJICYCHHSI CaMIIOB. B OCHOBHOM siBIeHHE OWOJIIOMHHECIICHIINH
XapakTepHO UIsI MOPCKUX BUIOB. lHOTIa caM OpraHu3M K CBEUCHHIO
He crocoOeH, HO B HEM JKUBYT OaKTEpUU-CUMOMOHTHL. DTO MMEET
MECTO y TITyOOKOBOJHBIX PBHIO-yIMIBIIMKOB. [1epBbIii Tyd COMHHOTO
IUTaBHUKA YIAWJIbIIUKA CIBUHYT K BepxHed uemocTtd. Ha ero koHie
MOJBMKHAS YepBeoOpa3Has ’eJe3a, B KOTOPOH M KUBYT OaKkTepuu.
[TpuTOK KPOBH K 3Kese3e peryaupyeTcs, 3aKuras Win racsi IpUMaHKy.
VY psina peib U rOJIOBOHOTUX MOJIJIIOCKOB CBET CITY>KUT AJISI OpHEHTa-
LM B CTA€ M COIIaCOBaHHOCTH AeiicTBuil. HakoHen, y kapakaTui u3
OCBEIICHHBIX BOJ 3aIIUTHOE 00JIAaKO YEepHOE, a Y TIyOOKOBOAHBIX —
cBeranieecs. Y psga AJOHHBIX MHOTOILIETHHKOBBIX YepBEH CBEUCHHE
BO3HHMKAET B CE30H Pa3MHOKEHHS, IPUUYEM CBETSTCS Spye CaMKH, a
J1a3a JyyYlle pa3BUTHl Y CaMIIOB.
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Heckomnbko cnoB 00 MOHM3UpYIOIIEM W3Ty4deHuH. Mes odueHb
BBICOKYIO SHEPTHUIO0, OHO BEIOMBAET 3JIEKTPOHBI U3 aTOMOB U COSIUHSI-
€T UX C IpYTMMH aTOMaMH, CO3/1aBasi Napbl HOHOB — PaJHOHYKIINIOB.
HcTouHnky naHHOTO BUAA M3IMY4YEHHS — KOCMOC U PaJHOaKTHUBHBIE
3JIEMEHTHI TOPHBIX MOpo. Bce BUABI HOHU3UPYIOIIETO U3TYUYEHHS B
COBOKYITHOCTH CO3JAalOT Ha riaHeTe (oHOBoe m3nmydeHue. Hacene-
HUE TUTaHEeTHI B [IEJIOM IMPUCTIOCO0JIeHO K HeMy. Ha nHauBuyansHOM
YpOBHE pajualus BBI3BIBAET CMEPTh, a Ha TPYIIIOBOM SBISIETCS HC-
TOYHMKOM MYTAaIMi U, TAKUM 00pa3oM, CIYKHT OJHOH M3 ABMKYIINX
cw1 3BoJtoIMH. Ha croskHble OpraHn3Mbl HOHU3UPYIOIIEE U3TyUeHHe
BIIUSIET CUJIbHEE, YeM Ha IpocThle. CaMble 4yBCTBUTEIbHBIE YACTH Op-
TaHW3Ma — 3TO YYACTKH C OBICTPO AENALIMMUCS KIETKaMHU: KPaCHBIH
KOCTHBI MO3T, SMOPHOHBI, 30HBI pocTa M Apyrue. PamuoHyKIuabl
HAKaIUTUBAIOTCS B OpraHU3Max MpH ABHKEHUH 110 MUILIEBON LIENH, a
TaKKe aKKyMYJIHPYIOTCS B TIOYBE U JOHHBIX OCAJIKaX, €CIIM UX MOCTY-
IUIEHUE Ty/Aa MPOMCXOIAUT OBICTpel pacmana. B skomoruu u3yyaror
KO3 PUIMEeHT HAKOIUIEHUsI PaJMOHYKINI0B — OTHOLIEHHE CONEp-
YKaHWsI B OpraHU3Me K COJIEpKaHHIO B CpeZie B MPOLIEHTaX. JTO MO03BO-
JsIeT YCTaHOBUTH MOPOTH OTPUIATENBHBIX BO3ACHCTBUN U BBISIBUTH
ciabble TOYKH B OpraHu3Me.

Temnepamypa

B ombiTe )u3Hb nepeHocuT auana3on ot -271 go +180°C. Ipu
3TOM Y OOJIBIIIMHCTBA BUJIOB JIMAIa30H MEPEHOCUMBIX TEMIIEPATYp Jie-
JKUT B mpenienax ot Hyst 10 +50°C. Buapl-akcTpemMalibl HEeMHOTOYHC-
JICHHBI, HO TeM ¥ HHTepecHbI. K npumepy, nepesbs SIkyTuu, 0akTepuun
Y TUIIARHUKUA AHTapKTHBI BEIICPIKUBAIOT X010/ 710 -70° C; BepOto-
JKbs1 KOJIIOYKA OKPYKEHA BO3yXOM, HArPETHIM JI0 TUTIOC CTOIBKHUX K
IpajyCcoB; ppida MATHUCTHIN IUIIPUHOIOH B TOPSIYUX UCTOUHUKAxX Ka-
TUQOPHUY KUBET NpU Temreparype +52° C, a HeKOTopble OaKTepuu
W3 aHAJIOTHYHBIX ICTOYHUKOB — IIpU Temneparype cpoiie +90° C.

B pa3HbIx cpenax )KU3HU TUANa30Hbl TEMIIEPATyP HEOJMHAKOBHI.
Makcumym HaOIIOaeTCS B HA36MHO-BO3IYIIIHON Cpelne, B BOJE KO-
JieOaHUsT HECKOJIbKO MEHBIIIE, €Ille MEHbIIIE B TIOYBE, a JIJIs [apa3uToB
MEPEHOCUMBIE KOJIeOaHUs MOKa HE OLICHEHBI. B 11000i U3 OTAEIBHO
B3STBIX CpEJl TOXE HAOMIOMAIOTCS MECTHBIC pasznuums. B HazemHO-

BOS):[YIHHOfl n BOI[HOP'I BIIOJIHE OTYCTJIMBBLI TOPHU30HTAJIbHAA 30HAJIb-
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HOCTb W BEpPTUKANbHAS CTpaTH(UKAIM, a KpOME HHUX, 3aMETHBIE Ce-
30HHOE M CyTOUHBIE KoyiebaHus. B ropax m TyHape Temmeparypa y
MOBEPXHOCTH MOYBBI OOBIYHO BBILIE, HEKENW HaJ Hel. DTO 00yCIIOB-
JUBAeT NPU3EMHUCTOCTh PACTEHUM, IPHUKaTOCTh PO3ETOYHBIX JHCTHEB
K TPYHTY, IIajepHas U MOoAyIIKOBUAHAs GOpMBI pocTa. MUKpPOKIH-
MaTHYECKHE PasziuyMsl [0 TeMIepaType HETPYOHO YBUAETb MEXKIY
OCBEIICHHOH U TEHEBOW CTOPOHAMH JPEBECHOTO CTBOJIA MIIM TOPHI, B
pas3HbIX spycax jeca, B KOTIOBHHE U HaJl Hel. B mpupone ecTb Mecra,
rZie TeMIepaTypHble KoieOaHus Majbl WM OTCYTCTBYIOT: INTyOUHHEIE
U TIPUIIOJISIPHBIE BOJBI, TOPSYNE UCTOYHUKH; SKBATOPHATIBLHBIE BOJBI
y TOBEPXHOCTH, ITyOWHBI TIOYBHI, OPTaHU3MBI TETJIOKPOBHBIX XO035-
eB. B Takux Mecrax >KHBYT CTEHOTEPMHBIE BUIIBL. A BOT Ha JTUTOPAIN
MOpei YMEpEHHBIX M BBICOKHX MIMPOT, B MEJIKUX KOHTUHEHTAJBHBIX
BOJOEMaX, B XOJIOJHOKPOBHBIX BHJAaX XO035€B M B OONbLIEH 4acTH
HA3eMHO-BO3/YIIHOH Cpeabl 0OUTArOT OoJiee SBPUTEPMHBIE BHIBI.

JlumuTHpyloliee 3HaueHUE TeMIepaTyphl AJIsl )KU3HH COCTOUT B
crenytomeM. Bricokne 3HaueHHUS MPUBOIAT K 00€3BOKMBAHUIO Opra-
HU3Ma, MHAKTHBALUK WM JeHaTypauud QepMeHToB, cOoro OamaHca
B oOMeHe BemecTB. [locnenHuii BBI3BaH TEM, YTO y Pa3HBIX XUMHU-
YEeCKHX peakluii B OpraHu3Me pa3Hblii TeMIepaTypHBIH ONTHMYM H
KoJIeOaHus TeMIIepaTyphl HapyLIaloT PaBHOBECHE MEXIY COMPSIKEH-
HBIMU peakuusmMu. CIHIIKOM HU3Kas TeMIeparypa NPUBOIMT K 3a-
MeAJIeHHI0 00OMEHa BelecTB U ocnabiaeHuio opranu3ma. Kpome Toro,
HapymaeTcs BOZOOOMEH B KIIETKE U CTPYKTYpa KIETOYHBIX MEMOpaH.
B kieTkax MOTYT BO3HMKHYTH KpHCTaJUIBI JibAa. OHHU PBYT KJIE€TOY-
HBIE CTPYKTYPHI U 3a0UpaloT B ce0s BOIY, OTYETr0 OMAaCHO pacTeT KOH-
LEHTpauus BEIECTB B IUTOIUIa3Me. [logyepkHeM, UTO MPH CI0KHOM
KHU3HEHHOM LIMKJIE JIETaJbHbIC 3HAUCHHS TeMIlepaTypbl HE OJHUHAKO-
BBI JUISI pa3HbIX craauii mukna. Cpean cTaauil Bcerna ectb HanOomee
ysI3BUMas. 3HaYeHUs1, OMU3KUE K JIETaJbHBIM, HE MEHEe OIAacHBI, MO0-
CKOJIbKY HApyIICHHS XHU3HEICSITENbHOCTH MEUIaloT NePEHOCUTh KO-
nebaHust ApyTUX HaKTOPOB.

s psima OMONOTHYECKUX BUIOB YCTaHOBICHO BIUSHUE TEMIIE-
patypsl Ha apean. Tak, OHa OrpaHUYMBAET apeajl JOCs U HEKOTOPBIX
pentunuii ¢ cesepa. [lokazaTenbHO, UTO caMble CEBEPHBIE TIO apeary
pentunuu (yX, rajaloka, >KHBOPOISILAs sIIepulia) — >KUBOPOISIIINE

54



(y siinexiagymmx BHAOB THOHYT siima). s MaapemopoBBIX KO-
pajuIoB TemmrepaTypa He AomkHa ObiTh Huke +20° C. HekoTtopsle
BUBI 0ab0UeK U MTHUI] CMOTIIM TepecenuThest u3 CeBepHO AMmepH-
k1 B KOXHYI0 NUIIb B TOpHBIE PaiiOHBI, TIe€ HE CIMIIKOM KapKo. Psia
TOJIOTYPUH B TONAPHBIX BOJAX KHMBET OJHM3KO K IMOBEPXHOCTH, a Ha
9KBATOpE — Ha OOJBIINX [NTyOHUHAX (ITO SIBIICHHE U3BECTHO O] Ha3Ba-
HUEM «TPOIMYECKOE MOTrpyKeHue» ). Hexotopeie Bupl 6abouek (0ap-
XaTHUII, TONYOsHOK, MEepIaMyTPOBOK), KYPHHBIX MTHII, KapJIUKOBas
Oepesa, TpaBsiHUCTas MBa, 3asu-0ersk npunu B OxHyo EBpony c
nenHuKoM. IIpu ero OTCTYNMJICHWU OHU YACP)KalIHCh JIMIIb B TOpax.
Tak xe oOcTouT Aeno ¢ xapuycom B SApocnaBckoit 061acTH, KOTOPBIN
B TOCJICJICAHUKOBBIN MEPUO]] COXPAHUJIICS JIUIIb B HEMHOTUX XOJO[-
HBIX Bogoemax. OT TeMIepaTypbl 3aBUCUT TIOPOH JaKe JOKaIN3aIHs
OpTaHM3MOB B Ipejiesiax MecTooOuTanuid. B Tponnyeckux necax pas-
HBIC BUJIe KOMapOB-KyJIHUIHM] pacpeaeieHsl Mo apycam. Ha 10kHBIX,
OoJiee TEIUIBIX, CKJIIOHAX TOp JieC MOAHUMAETCS KyJa BBIIIE, YeM Ha
ceBepHbIX. JKyku-kcunodaru 4acto pachpe/esieHbl Ha JiepeBe B 3a-
BHCHUMOCTH OT CTENICHM HarpeBaHMsl YYacTKOB cTBoJa. Tak, 37aTKu
Ha yHaBIIeM CTBOJie OOHApy>KHUBAIOTCS B Macce Ha BEpXHEH TEIUIon
4acTH, Ha OOKOBBIX CTOPOHAX MX MEHbILIE, CHU3Y HET BOBCE.
Cay4aeTcs, 4yToO TpaHHMIIBI apeajia KOpPEIUPYIOT C TEMIIEPaTypoH,
HO HE OHAa MX ompefenseT. B cagax mpu mpormosike KUBYT pacTeHUs,
rHOHYIIME B MPHUPOJE HpU TOW e TemmepaType. [eno B TOM, 9TO
MPOTONKa yOupaeT Ipyrue BUIbL, HUBEIUPYS HECOCTOSTEIHLHOCTD B
KOHKYpeHIH. B BpuTanun cuTHHKOBasi MOJIb KIaJeT siifa Ha IBe-
TBI YEHIYYaTOTO CUTHUKA, a TYCEHHIIBI eJST ero cemeHa. Berpeuaer-
cs1 Monb He Bbiie 600 M Haj ypoBHEM MOps. A BbIIIE TeMIIepaTypa
CIIMIIKOM HU3Kas, HO HE AJIsl MOJIH, a AJISl Pa3BUTHUS ceMsH. Tak 4To
MOJIb OTPaHMYUBACT KOPM. Y MHOTHX THAPOOMOHTOB MPHYpPOUECH-
HOCTB K ONpe/ICJICHHBIM TEMIIEPAaTyPHBIM AWaNa30HaM €CTh B peajlb-
HOCTH pe3yJbTaT 3aBHCHUMOCTH OT KOHLEHTpAIMH KHUCIOpOja: MpH
HU3KUX TEeMIIEpaTypax KOHIEHTPALUs pacTeT U Hao0opoT.
CurnanpHOE BIUSTHHE TEMIIEpaTypa OKa3bIBAaeT B paiioHax ¢ pe3-
KOH C€30HHOCTHIO. MHOTUM >KUBOTHBIM M PacTEHHSIM JJIsI HOpMaJib-
HOTO X0/1a IIUKJIa HY>KEH MEePUo]] OXIaKACHUS MOKOSIIUXCS CTa i —
CEMsIH, UL, KYKOJIOK U 1p. TemmepaTypHbIi epenas — 3To 3HakK, 4To
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31UMa MUHOBaja. [[nd Takux mepeneTHBIX NMTHUL, KaK CTPUX, UBOJTa,
KOPOCTEIb, NIepenei, CHUKEHHE TEMIIEpaTyphl SBISETCS] CUTHAIOM K
Hayvaxy MUTpalui.

PacTenus v )KMBOTHBIE UMEIOT OYEHb HECXO0XKHH XapakTep ajar-
TalMid K TeMnepaTypHoMy (akTopy. Y pacTeHHid ecTh crenuduye-
CKHE YepThl, TOMOTAIOIMe MOHATh UX OTHOIIEHUS C TEMIEPATypoi.
[Ipexne Bcero, 3T0 cnadble BO3MOXHOCTH TEPMOPETYISIIUH. Tero ot
oOMeHa OBICTPO TPATUTCS Ha TPAHCIIHPALHIO U U3ITyYeHHE ¢ OObIION
MOBEPXHOCTH Tena. IloToMy 175 HUX BENMMKA pOJib BHEIIHUX MCTOY-
HUKOB Teruia. HarpeB pacteHuii ObIBaeT BechbMa BENUK (HEKOTOpHIE
KaKTyChl IepyaHCKUX AHJ TOpsY€id BO3yXa 1 TIOUBHI Ha 24 rpaayca).
[Ipu 5TOM NpaKkTHYECKH €TUHCTBEHHBIN CIIOCOO TEPMOPETYIISINN —
ncnapeHue Boasl. Eciiu ee XBaTaet, TeMIeparypy Tela yaaeTcs MoHH-
3uth Ha 10—15 rpagycoB o cpaBHEHMIO ¢ OKpysKatoliei cpenoi. 1o
OTHOILIEHUIO K HU3KOI TeMIepaType pacTeHHs JeNIAT Ha TPU FPYIIIbI:

1. Hexosopocroiikue. OHU THOHYT Jake MPH MOJOKHUTEIBHBIX
TeMIIepaTypax M3-3a HHAKTUBAUWK (pepMEHTOB, HApYILIECHHUs KIEeTOY-
HBIX MeMOpaH, oOMeHa 0eTKOB U HYKJIEWHOBBIX KHCIIOT, MpeKparie-
HUS TOKAa CUHTE3MPOBAHHBIX BEIECTB. TaKOBBI BOJOPOCIH TEILIBIX
MOpei 1 MHOTHE 00MTATENN BIAYKHBIX TOKAEBBIX JIECOB.

2. Hemopo3ocToiikue riOHYT IIpU TeMIIepaTypax B pailoHe HyJIs
n3-3a 00pa3oBaHMA B TKaHAX JbAa. C 3TUM MOXHO OOPOTHCS, MOBHI-
1ast B IUTOIIa3Me KOHLUEHTPAIMI0 OCMOTHYECKH aKTUBHBIX BEIIECTB
U CHUIKAs TOUKY 3amep3anus 10 —5—7° C (psaa Be4HO3eNeHbIX cyOTpo-
MUYECKUX BUIOB).

3. JIbnoycroiiunBble. Y HHUX IOCIE JETHErO pOCTa B KIIETKaX
konutest 10 20-30% caxapoB, aMMHOKHUCIIOT U JPYTUX BELIECTB Be-
LIECTB, CBA3BIBAIOLINX CBOOOJHYIO BOy. Pa3nnuHbie Macia BEITECHS-
10T BOJly U3 BakyoJei. OpraHousl KJIETOK U EPMEHTHI CTPYKTYPHO
n3MeHsorces. [Ipoucxoant 3akanka opraHusMa nepes 3uMoi (pacte-
HUS U3 MECT C KOHTHHEHTAIBHBIM U 00Jiee CYpOBBIM KIIMMAaTOM).

[Io oTHOmEHMIO K BBICOKOH TeMIlepaType BBIAEIAIOT HEKapo-
CTOlikHe (BOOHBIE M OKOJOBOAHBIE, rHOHymme npu +30-40°C) u
KapoBBIHOCTHUBBIE ((hiopa cTemeil, MyCThIHb, CyXHX CYOTPOIHMKOB
W MHOTHE BUJABI UX cpenHeil momocel Poccum). Mx obOmue aganta-
LIMU: TOBBILIEHHE TEPMOCTOMKOCTH LUTOIUIA3MBbl, HCIIAPEHUE BOJBI,
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yMEHBIIIEHHE HarPEeBaeMBbIX IUIOIIAJEH, OTpakeHNE CBETa 3a CUET Ce-
pedpucToli OKpacKH, TISIHLA, OIYIIECHHS.

VY ’KHMBOTHBIX TOpa3ao 0oJblle COOCTBEHHOIO TeIa, YeM Y pac-
TEHHH, OJarogapsi HATMYMIO MBI, Bobiie y HUX U BO3MOKHOCTH
TEPMOPETYJISAINY, B YaCTHOCTH, 3a CUET MOJBMKHOCTH M HaTIU4HA
HepBHOM crcTeMbl. OCHOBHBIX IyTEl TEPMOpPETYIISALUHN TPH:

1. Xummndeckuil — U3MEHEHHE TEIUIONPOAYKIIUU IIyTeM H3MEHe-
HUSI HHTEHCUBHOCTH OOMEHa.

2. ®u3nveckuil — yaep:KaHue WIN paccessHUe Tera.

3. IloBeneHueckuii — M3MEHEHHUE MOBEIEHYECKUX peakluii B 3a-
BHCHUMOCTHU OT TEMIIEpPaTypBhI.

VY pacreHuil mociegHU TUI PETYJALUN OTCYTCTBYET HAIEIo,
BO3MO>KHOCTH yJE€p’KUBaTh TEMJIO CHUJIBHO OIPAaHUYEHBI, & YPOBEHb
00MeHa CpaBHHUTEJILHO HEBBICOK.

Ilo oTHOmIEHUIO K TeMIepaType >KUBOTHBIX M3/IaBHA AEIMIN Ha
XOJIONHO- W TEIIOKPOBHBIX. CyOBEKTUBHOCTh MOJOOHOTO JAEIEeHHS
CTaHET OUEBHJIHA, €CIIH MOLTYIIaTh 3MEI0 B JKAPKHUI JEHb U HOC 3aMep3-
mrero pedenka. [lo3aHee MOSBUIIOCH AeIEHHE Ha TOMKUIO- U TOMOMO-
TepMHBIX. [logpasymeBaercs, 4ToO nepBble ¢ U3MEHEHUEM TeMIlepary-
PBI Cpeibl MEHSIOT TEMIIEPATYPY Tela, a BTOPBIE COXPAHSIOT €€ IOCTO-
ssHHOU. Takoe neneHHe TOXE HE COBEPILUEHHO. Y MEIBEIEH, CYpKOB,
COHb, CTPIKEH, KOMMOPH U APYTHX BHUAOB MPH CISTUYKE TeMIepaTypa
TeNa CHUIIbHO najaeT. M3-3a 3Toro MHOTJa BNAJAarOUX B CIITYKY MTHIL
U 3Bepeil BBIACISIOT B 0COOYIO TPYHITY T€TePOTEPMHBIX KUBOTHBIX. Y
YTKOHOCA, CYMTAIOIIErocsl TEIUIOKPOBHBIM, TEMIIEpATypa Tena He Io-
cTosiHHas u 0e3 Besikod crstukd. OTcroa MCTOPUYECKH BO3HHUK Tpe-
TUI MPUHLMI pa3eIeHus] TPYMIl, @ UMEHHO Ha 3KTO- M 3HAOTEPMOB.
Cumnraercs, 4To MEPBBIE PErYIUPYIOT CBOIO TEMIIEPATYPY B OCHOBHOM
3a CYeT BHEIIHUX MCTOYHUKOB TEIUIA, BTOPbIE — MPEUMYIIECTBEHHO 3a
cueT BHyTpeHHel Terionpoaykiuu. [locnennuii cocod aenenus, mo-
BUIVMOMY, JIyYIIUH Ha CETONHSIIHUNA JI€Hb, XOTS M OH HE W/CaJICH.
Hanpumep, MHOTHE PBIOBI (TYHIIBI), PENITHINN (TUTOHBI) U HACEKOMBIE
(m4enpl, 6a00YKH, CTPEKO3bI) OTIAMYHO BBHIPAOATHIBAIOT TEIUIO COKpa-
LIEHUEM MBI, BIUIOTh 10 HACHXKUBAHUS SIUL Y TIMTOHOB.

DKTOTEpPMBI UMEIOT TOBOJBHO CIA0yI0 TEPMOPETYJIIHIO M3-3a
MOp(OJIOrHIECKUX U (U3UOIOTUUECKUX OTpaHMYCHUH, HE NAIOIINX
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BBIpPa0aThIBATh MHOTO TEILJIa M COXPaHATh BhIpaboTaHHOe. OTCIOa
3aBUCUMOCTh OT BHEIIHUX UCTOYHUKOB Tera. Ero otmaua nmpoucxo-
JUT JOBOJILHO OBICTPO TEILIOM3IIyYECHUEM, TEILIONPOBOAHOCTHIO, UC-
MapeHueM, AbIXaHueM. Y MpeCcTaBUTENeH NTaHHOMN IPyMIIbl CKOPOCTh
Pa3BUTHUS TUHEWHO PACTET C POCTOM TeMmmeparypsl. HaobopoT, B Xo-
nonHbIx o3epax llIBelapun pa3BUTHE 3eMHOBOHBIX OT UKPUHKH JI0
JATYIIOHKA MOXKET PACTSIHYThCS Ha TPH rojia. ITo MI0X0, HO0 CMEPTh
CHOCOOHA HACTUTHYTH B JIIOOOW MOMEHT CTOJIb JJIUHHOTO Pa3BUTHSL.
[TokazaTenbHO, 4TO I OMpeAeNeHUus CKOPOCTU Pa3BUTHs HEIOCTa-
TOYHO 3HAHUS TeMrepaTypbl. He0OX0MMO YUHTHIBATh TAKXKE BPeMS
ee JelicTBUA. B 3TOM CBS3M OOBIYHO FOBOPST O «TPALYCO-ITHAXY, UIN
¢pusnosornueckom Bpemenu. Ero popmyna:
X=(T-C,

rae X — rpanyco-auu; T — remnepatypa cpeasl; C — TeMnepaTypHbIil
IOpor pa3BUTHS (MUHUMAaJbHAS TeMIIepaTypa, P KOTOPOW OOMeH
HOpMaJieH), t — Bpems (J4ackl, o). Pa3sHuiia Mexay moporom u peaib-
HOH TeMIiepaTypoil Ha3BaHa 3()¢eKTUBHOI TeMmepaTypoi. Jlerko
3aMETUTh, YTO YEM BBIIIIE TEMIIEPATypa CPEIbI, TEM MEHBIIIE BpEMEHH
HY’KHO Ha pa3BuTHe. Ha 3TOW OCHOBE MOXKHO JIeaTh MPeaCKa3aHus O
BPEMEHH BBIXOJa U3 MOKOS, O YUCIIE TIOKOJIIEHUH B TOJl U O CKOPOCTH
pasButus. Urcio MOKOJIeHHI B TO y SKTOTEPMOB IIIHPOKO KOJIeOIeT-
cs (y mIogoBeIX MyX — oT 2 10 12). Hepeako mpu HU3KOH TeMIiepary-
pe y HUX yIJIHHSETCS Ku3Hb. JlococH B XOIOIHBIX BOAaX ATIaHTHKH
XKUBYT 10 12 7er, a B 6oiee TerIbIx — TONBKO 6—7. YacTo y monroxu-
TeJeit OoJpIe cpemHui pasMep Tena. KacarenmsHo ckopocTH oOMeHa
IUTSE. DKTOTEPMOB BBISIBJICH TEMIEpaTypHBIA KOA(QQPHUIMEHT, paBHBIHA
2,5. OH 03HayaeT, 4To IpHU POCTE TEMIIEpATyphl Tejaa Ha Kaxaple 10°
CKOpOCTh MeTaboym3Ma BEIpacTaeT B 2,5 pasza. [Ipu HU3KUX Temrie-
paTtypax u cinaboMm oOMeHe MajaeT MoTpedlieHHe MUIH. JTO ILIIOC,
YMEHBIIAIONINIA 3aTpaThl Ha BeDKUBaHKWE. Ha mporekanue ¢uznono-
THYECKUX MPOIIECCOB BIUSAIOT HE TOJIHKO KOHKPETHBIE 3HAUECHHUS TEM-
meparypsbl, HO U (akT ee KojeOaHUs. BrIACHEHO, UTO MPU HU3KOW B
LIEJIOM TeMIIepaType Cpeibl ee KoJMeOaHWs CTUMYIHPYIOT POCT, MPH
CpeqHel HWKaK Ha POCT He BIIHSIOT, a TIPU BBICOKOW TOPMO3ST €T0.

[ToMrMO CITOCOOHOCTH AOJNTO HE MUTATHCS, PACIPOCTPAHEHHAS
aJanTamys — HaIM4Ihe [uamnays, KOTOpoe Y IKTOTEPMOB IIIHPOKO pac-
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MpocTpaHeHo. Takyke MHOTHE BUABI, IOJIBEPratoIfecs IeHCTBHIO BbI-
COKHX TEMIEPaTyp, UMEIOT CBETIYIO WIIM METANINYECKYIO OKpacKy. ¥
YKUTENeH XONOAHBIX MECT OHA Yallle TeMHas. B xono1ax MHOTHE BUIBI
KUBOTHBIX, OJOOHO PACTEHHSM, UMEIOT B KJIETKaX aHTU(PPU3BI —
[JIMLEPHUH, CHHTE3UPYEMBIH U3 TTIMKOTeHa, TPUITHIIAMUH U Apyrue. B
XKapy SKTOTEpPMBI 3a0UPalOTCsl HA TPABUHBI WK KYCTHI MOJAJbIIE OT
ropsiueil MOYBBI, 3apBIBAIOTCA B TPYHT, POIOT HOPBI, MEHSIOT MECTO, a
TaK)Ke NMepHoj aKTUBHOCTU B cyTKkax. CapaH4a Ha BOCXOJE U 3aKaTe
MOJICTABIISIET COJIHIY CBOM IIMPOKUIT OOK, a B )Kapy — Y3KyIO CITUHY.
MypaBbU-TENIOHOCHBI HATPEBAIOTCS HA MOBEPXHOCTH KyToja Mypa-
BEHHHKa, YXOAAT BHYTPb H OCTBIBAIOT TaM, HarpeBas xunuiie. Heko-
TOpBIE BUIBI MypaBbeB MEHSIOT POpMy KyIosa, HOACTABISASA COTHEY-
HBIM Jy4aM IJIOCKYIO, XOPOILIO HarpeBaeMyIo MIIOLIaIKYy.

VY sHAOTEpMOB cpenHsAs TeMmIeparypa Tena B mpeaenax +35—
40° C. OHH UMEIOT BBICOKHI YPOBEHb 0OMEHA TUTIOC TETIIOU30IISLIHIO
Ha MOBEPXHOCTH Teja — Mepo, MEePCTh, MOIKOXKHBIN kHUp. DTO Jaer
BBICOKHH B 1I€JIOM YPOBEHb aKTUBHOCTH M €€ OTPOMHBIE 3HAUEHUS Ha
MUKE JKU3HEAESITeNbHOCTH. [Ipy HU3KKUX TemmepaTypax Cpelbl TEIo
YAEP)KUBAETCS B OPTaHU3MeE, IPU BBICOKUX — OTHAETCA B OKPYKaro-
mIyro cpeny. BeipaOoTka Terna Ha XOJojAe YCHIIMBACTCS XUMHYECKH
U Ipo)KaHUEM, a B TeIlle ocinadeBaeT. XUMHUYECKAs PEryJsALus TeM-
nepaTypbl JIMMHTUPYETCS MHUIIEBBIME pecypcamu. HeoOxommmocTs
MIOCTOSTHHO €CTh — 3TO JKECTOKas IUIaTa 32 BBICOKYIO M MOCTOSHHYIO
TeMIepaTypy Tela. Y 3HIOTEPMOB €CTh XOpOIIEE 3BOJIIOLHOHHOE
npuoOpereHne — Oypblid xkup. Best sHEprust ero paznoKeHus HIeT B
Temo 6e3 3aTpaT Ha cuHTe3 AT3.

dusnyueckas peryyslus OCYILECTBISIETCS y SHIAOTEPMOB He-
CKOJIBKUMH CIIOCO0aMHu:

1. Cocynuctele peakuuu, paboTaloNIe B IBYX HaNpaBICHUAX, —
CKaTHe KOKHBIX KalWIIIPOB Ha XOJIO0JI€ U PaCcIIUpPEHUE Ha XKape.

2. Pacripenenenre MoJKOXHOTO KHMpa MO BCEMY TelIy B XOJOJ-
HOM KJIUMaTe, a B )KapKOM — OCTPOBaMM, YTO MPEJOTBpAIIAET Mepe-
rpeB (BepOuro, 30y, KypArOUHas OBIIA).

3. IlogusiTHE U ONTyCKaHUE MIEPCTH U IEPHEB Ha Kape U B XOIOE.

4. Ucnapenue Boabl (10 12 1/CyT y YenoBeka) v TEIIOBAast OJIbIII-
Ka (1o 400 BIOXOB B MUHYTY Y COOaKH).
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5. M3MeHeHue pa3MepoB Tena U MoBepxXHOcTel TerooOmena, K
MpUMEpY, IUPOKO HU3BECTHBI (akThl PPEKTUBHOM TEIIOOTHAUH Ue-
pe3 OonbIme yiu ciioHa, peHbKa, aMepHKaHCKOTo 3aiiia. CymecTByeT
npaeuno Anena, CyTb KOTOPOTO B TOM, YTO B XOJIOJJHOM KIIUMAaTe BbI-
CTyMaloIIxe YacTu Tefa (YL, XBOCThI, MOP/bl, KOHEUHOCTH) KOpOUE,
YeM Yy TOTO € BHJa B TEIJIBIX YACTAX apeana. DTO MOHATHO, TaK Kak
BBICTYHAIOLIME YaCTH YCHIMBAIOT OTEPH TEIIa U JIETKO 0OMOpakuBa-
torcst. EcTb Taxoke npasuno bepemana: pazmep Tena y npeacraBuTenei
BU/Ia B XOJIOAHOM KJIUMaTe OoJblie, 4eM B jkapkoM. J[aHHOe mpaBuiio
TOeE JIETKO MOHSATH: OOJIBIION YTIOT OCTHIBAET MEICHHEE MaJICHBKOTO.

6. [IpoTHBOTOUHBIN TEIOOOMEHHUK. DTO CBOEOOpa3HbIl (puzno-
JIOTHYECKUI MEXaHU3M YAEpKaHus Teria. ApTepHs HeceT U3 TITyOuHbI
TeNa K Ko)Ke TeITyto KpoBb. K Hell mpuiieraeT napasuiensHas i BeHa,
HeCyIasl OT KOXH OXJIQXKJEHHYI0O KPOBb. APTEpPUU OTHAIOT TEIJIO Be-
HaM M TEM CaMbIM MEHBILIE €T0 YXOUT ¢ MoBEepXHOCTH Tena. [lonooHoe
SIBICHUE 3apETUCTPHPOBAHO B KOXKE TYHIIOB, HOTaX apKTUYECKUX MTHII,
y KUTOB, TIOJICHEH, CyMUaThIX, JEHUBLEB, MyPaBbeIOB, IEMYPOB.

IloBeneHueckas perymsnus OCYIIECTBISETCS B OCHOBHOM TEMH
&Ke CrocobamHu, 4TO Y SKTOTEPMOB — BBIOOPOM MeCTa M BPEMEHH aK-
THUBHOCTH, YXOJIOM B HOpbI, COMBaHHEM B TECHBIE TPYIIbI Ha XOJOZE
(mMHrBUHBL, OBLEOBIKN) 1 xape (BepOiroas). EcTh kpacuBbiii mpumep ¢
konmubpu Oreotrochilus estella n3 BRICOKOTOPHBIX AH. JTa ITHYKA Be-
coM 8-9 r ctpourt rue3no 10 cM BeicoTol U 14 cM B TuameTpe u3 mep-
CTH, TIEPHEB M PACTUTENBHBIX BOJIOKOH. Takue TEIIoM30IMpYIOLIHe
«XOPOMBD» pa3MEIIAOTCsl Ha CKajlax, OOpaIlleHHBIX K BOCTOKY. ['He3110
HarpeBaeTcsl C caMoro yTpa M 10 CIEAYIOLIEro BOCX0/1a IEPHKHT TEIUIO.

HetpynHo 3amMeTuTh, YTO Y 3HJI0- M SKTOTEPMOB JBE CTPATErHH
ajanTauuii K TemmneparypHoMy akropy. IlepBble UMEIOT GOJBIIYIO
AKTHUBHOCTD IpH OOJIBINX 3aTpaTax, y BTOPBIX — HU 3aTpaT, HU aKTHB-
Hoctu. OOpa3HO TOBOPS, 3TO cTpareruu Ou3HecMena u oomxka. M s
BBDKMBAHHUS 00€ BITOJTHE XOPOILIH.

CaMble 3KCTpeMajbHBbIE TIPOSIBICHUS TEMIIEPaTypHbIX BO3-
JeWcTBU — 3T0 moxkapbl. [laHHBIH (aKkTOp 3aTparuBaeT Ha3eMHO-
BO3AYILIHYIO M MOYBEHHYIO Cpeabl kM3HH. OH HUTAE HE AeHCTBYET
MOCTOSIHHO, OJTHAKO BO3HHKAET MHOTOKPATHO, OCOOCHHO B yMEpEH-
HOM 30HE M TPOIMKAX C BBIPAXKEHHBIM 3aCyLUIMBBIM ce30HOM. Crona
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OTHOCSITCSI OTIACHBIE BEPXOBBIC U MEHEE OMACHBIC HU30BBIC MOXKAPHI
B JIeCax, a TAK)KE B KYCTAPHUKOBBIX 3aPOCTISIX, JIECOCTENSAX U CTEISIX,
Ha Topdstarkax. OCHOBHAsS MPUYMHA BO3HUKHOBEHHUS — YAap MOJHUH.
TTOHATHO, YTO XOPOIIETO B MOXKapax Majao: MHOXKECTBO 0cobeil rub-
HET, MHOTHE JKHBOTHBIE YXOMAAT. [IPpUPOCT COXPAHUBIIETOCS MOCTE
moJkapa JIPeBOCTOS HIDKE, JIerde ero 3apakeHue rpubaMu v HaceKo-
MBIMH. B CyXuX Jiecax BBITOPAET MOJCTHIIKA CO BCEM €€ HACCICHHUEM.
BepxHwuii cltoi MOYBBI CTEPHIN3YETCSI, B HHKHEM MEHSIETCS Hacelle-
uue. [TouBa yIIOTHIETCS U MPH CTOPAHHH OPTAaHHMUYECKUX KHCIIOT BbI-
nieaavynBaeTcsi. MuHepaibHbIC YaCTHIIBI CIICKAIOTCSA U HE MyCKAIOT B
TPYHT BOJY, BO3JyX U KOpHH pacTenuii. Ho, kak 3T0 HU CTpaHHO, MO-
JKapbl MOTYT UMETh MTO3UTUBHBIN 3KoJorHueckuii 3¢ dext. B ocodyro
IPYNIY BBIACTSIIOTCS MUPOPUTHI — OOUTATETH MECT, TJ¢ OOBIYHBI
mokapel. Y JepeBbEeB CaBaHH Ha CTBOJIAX TOJICTAs KOPKA, MPOIMTAH-
Hasi OTHEYMTOPHBIMHY BeliecTBaMU. [ L1016 M CEMEHA TaKkKe ¢ TOJICTOM
OJIpEeBECHEBIIICH 000J0YKON, KOTOpas MOcie O0KHUTAHUS TPEeCKaeT-
cs1, maBast Beixon 3apojeiimiam. B CIIIA GomoTHast cocHa ycToWYHMBa
K OTHIO: BEPXYIIIEUHAS MOYKA €€ CesHI[a 3aIIUIIeHa TyYKOM JUTHHHBIX
TJIOXO TOPSAIINX UTOJIOK. 3a CUET BRIXKUBAHUS COCHBI ITPH THOENH IpY-
TMX JPEBECHBIX BUIOB, 00PA3yIOTCS PEAKOCTONHBIC COCHOBBIC OOPBI
Ha OeperoBoii paBHHHE. Eciu M0OXapoB HET, COCHY 3a0HBAlOT ObI-
CTpOpacTyIIye JTUCTBeHHBIC AepeBbs. B cyxux cremsx CIIIA moxa-
PBI OXPAHAIOT JIAHANIA(T OT BTOPXKEHUS MYCTHIHHBIX KYCTAPHUKOR.
B BBICOKOTpaBHBIX MPEPHUSIX MPH MOKAPAX JAECPEBbsS THOHYT, a TPABBI
OBICTPO BOCCTAHABINBAIOTCS TIOCIIE MOKAPa, UCTIONB3YS 301y KaK MH-
HepanbHoe yaoopenue. OTOHb UM HE CTpAIleH, MOCKOIBbKY HX 3ara-
CaroIIUe YACTH MPSIYTCS BMECTE C TOYKAMH BO30OHOBIICHHS TITyOOKO
B mouBe. To e camoe MPOUCXOTUT B caBaHHAX BocTtouHoit Adpuku.
B omucaHHbBIX ClTydasix OrOHb PabOTAaeT KaK PeaYyIECHT PaCTUTEIbHOM
opranvku. B AHTTTHM Ha BEPECKOBBIX 00JI0TaX B MPHUKIAJHBIX IEISIX
BBDKHUTAIOT YYaCTKH PUMEPHO 6 ra/kM. B 3penom Bepecke rHe3anuTCs
MIOTJIAHICKAs KyporaTka, a Ha BOCCTAHABIMBAIOIINXCS Tapsx y Hee
MHOTO KOpMa. B WTore BO3pactaeT YMCICHHOCTh 3TOTO OXOTHHYbE-
MIPOMBICITIOBOTO BH/IA.
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Booa

Bopma mMoxeT paccMaTpuBaTbhcA M Kak CyOCTpaT >KU3HH, U Kak
yCIIOBHE Cpeflbl, U Kak pecypc. B 1ByX mocieqHuX Ha3HaYeHMUSIX OHA
WTPaeT pojb B HA3€MHO-BO3AYILIHON M NMOYBEHHOM cpefax Ku3Hu. B
MOYBE BOJA COAEPIKUTCS BO MHOTHX (pOpMax:

I. T'uepockonuueckas — cnol TONIMHOW B HECKOJIBKO MOJIEKYJ,
MOKPBIBAIOLIMH yacTullbl HouBbl. OH yaepkuBaercs ¢ cunoi 10—-20 TbI-
csiu atMocdep U BRICBOOOXKIaeTcs pu Temneparype 6oaee 100° C.

2. Xumuuecku ces3aHHas B COCTaBE TUIICA, IVIMH U Np. DTH ABE
(opMBI OpraHu3MaM NpPaKTUYECKH HEAOCTYNHBI M 00Pa3yloT MepT-
BBII1 3am1ac BOABI.

3. IInenounas — MHOTO CJIO€B MOJIEKYJ BOKpPYT IOYBEHHBIX Ya-
ctuu. OHa ynepxwuBaercs ¢ cuwioid 1-10 atmocdep n goctynHa B
OTPAaHUYEHHOH CTENEHM.

4. Kanunnapuas BOAa 3alOJHIET MEIKHE INOPBI, MO KOTOPBIM
JBUKETCS B pa3HBIX HAIIPABJICHUSX, HO BCETa MO IPaANEHTy, TO €CTh
TyZa, T1€ €€ MEHBIIIE.

5. I pasumayuonnas BoJa 3aM0JIHAET MEJKHE IIyCTOTHI M MEAJICH-
HO COYNTCSI BHM3 NOA AeWcTBHEM cHibl TsbkecTH. [Ipu ncnapenuu c
MTOBEPXHOCTH MOYBHI 1a€T BOCXOSAIINN TOK.

6. Ilapoobpasnas — 3TO HACHILIEHHBIH BOASHOW Map, KOTOPOTO
HET TOJIBKO B IIYCTBIHHBIX MIOYBAaX.

7. I’ pynmoguie 60001:

a) HU3KHUE — HE BIUSIOT HA BOAHBIA PEXXHUM T0YB;

0) BBICOKHE — BIUSIOT Ha HEro M Ja)K€ MOTYT MEPeyBIAXKHSATH
TPYHTHIL.

8. JIé0 nMeeTcs npu HU3KHUX TeMIIepaTypax.

IIpoueHT kaxq0ro BUa BOJBI MEHSAETCS B 3aBUCUMOCTH OT THIA
IIOYBHI U CE€30HA roja. B 1ienom B mo4yBax CyIIeCTBYET CHIIBHBIN BO-
IOHbIA rpanuent. [locemy maxe crnadbble mepeMelleHus] OpraHu3MOB
MO3BOJISIFOT UM PE3KO MEHSTH OOCTaHOBKY.

Jns muxpodaynsl (mpocteiiine, KOJOBPAaTKH, MEJIKHE HeMa-
TOIBI) TIOYBA — 3TO CHCTEMa MHUKPOBOAOEMOB, U €€ MPEACTABUTEIH
SIBIISIIOTCS IO CyTH ruapodroHTamMu. OHM MOTYT, TOA00HO OakTepu-
SIM, TIOZIONITY KUTh B CIOSAX IJICHOYHOH Biaru. Mesodayna (knermw,
MHOTOHOXKH, IEPBUYHOOECKPBIIbIE HACEKOMBIE — KOJIEMOOJIBI, MPO-
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TYpPBI, IBYXBOCTKH) MOJ3A€T 10 CTEHKaM IMOJIOCTEH U OOBIYHO ABIIIUT
yepe3 NOKpoBBl. B meproab! 3aTomieHus rpyHTa )KMBOTHBIE CUIAT B
My3bIPbKax BO31yXa, COOPaHHOTO Ha MOBEPXHOCTH Teda. Makpo- u
MeradayHa ONM3Ka MO XapakTepy OTHOIIEHHWH C BOAOK K Ha3eMHO-
BO3IYIIHBIM BHJaM. 3amachl MOYBEHHOW BJIAarM Ba)KHBI TAKXKE Ui
KOpHeil pacTeHHi, HO 00 3TOM HIKE.

Jns oburateneil Ha3eMHO-BO3AYLIHOM Cpeasl BaKHO IPEXkKAE
BCEro KOJIM4ecTBO ocaikoB. OHO 3aBHCHUT OT pelibedpa MECTHOCTH,
JOMHUHHPYIOIIMX BETPOB, ONM30CTH KPYMHBIX BoxoeMoB. Ocaaku
OTIPEAETAIOT B IIEJIOM BOJHBIM PEXHUM CPEIbl: U3MEHSIOT BIaKHOCTD
BO3JlyXa, NOJIeBYI0 611a20eMKOCMb NOY6bl (KOJIIMUECTBO BOABI HA €U~
HUIy 00beMa mpu cBOOOJHOM ApEHaXe); BHI3BIBAIOT 3aTOILUICHHS H
MABOJKH, ONIPEICIISIOT CBOMCTBA cyOCTpaTa, NaloT MUThE OpraHu3Mam
1 MEXaHUYECKH MOBPEXKAAIOT UX.

[Tpu ompeneneHny poiu BOAbI B KOHKPETHOM JaHAA(pTe BaX-
HO COOTHOCHUTbH KOJMUYECTBO OCAJKOB C HHTEHCUBHOCTHIO UCITAPEHMUS,
MIPaBWJIBHO OLIEHUBATh CPOKH UX BBIMAJCHHS, YaCTOTY U MPOJOJIKH-
TeNnbHOCTh. Hanpumep, npu JUBHSX OYBa HE yCIEBAET BIUTATH BOLY
1 MHOTO €€ CTEKaeT B BOJIOEMbI, YHOCS] MEJIKHE OpPraHU3MBbI 1 TOBEPX-
HOCTHBIN cj0i mouyBbl. Mopochk XOpoIlia JuIb Toraa, Koraa oHa He
MIPOJOJDKUTENBHA. B IPOTUBHOM ciydyae MpOMCXOIUT MEpeyBIaKHe-
HUe, 3a00J1aurBaHie U aHA3POOHOCTH TPYHTOB, a 3TO TYOUT MHOTHE
OpPraHM3MBl M CHHXAaeT MPOAYKTUBHOCTH pacTeHui. Ilpu HepaBHO-
MEpHOM BBINaIEHUH 0CAIKOB YEPEAYIOTCS CyXOM U BIaKHBIH CE30HBI,
orpenensomye ooumii o0nuKk nanamadra.

Oco0oe 3HaueHUE B KHU3HU OPraHU3MOB UMEIOT 3UMHHUE (HOPMBI
0CaJIKOB!

1. JIén ynymaer pacTeHus, J0XkKach Kak Ha HUX CaMHUX, TaK H
Ha MOYBY.

2. CHer MeXaHHYEeCKH MOBPEXKIAeT pacTeHUs (CHEroBasbl U
CHETOJIOMBI).

3. lnyGokwuii cHer, HACT U Jie 3aTPYJHSIIOT NEepeMEelICHNE KH-
BOTHBIX.

4. I'myOoxkwuii cHer 3aTpyaHseT J0ObIYY KOpMa KOIBITHBIMH.

CHer H30a1MpyeT OT MPOMEP3aHUs OYBY. ITO BaXKHO IS pacTe-
HUH ¢ TOYKaMH BO30OHOBIICHHS Y 3eMJIM M BEUHO3EIEHbIX (OpyCHUKA,
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IJIayHBI, KONBITEHb M Jp.). B CHEXXHbIE 3UMBI IpU HAJIUMYUU KOpMa
TPBI3yHBI Ja)K€ Pa3MHOXKAIOTCS MOJT CHETOM, IIOCKOJIBKY IPH IIOKPOBE
B 20 cM nipu -14° C TemmiepaTypa Ha OYBE OKOJIO HYJIA.

5. CHer — yKpbITHE AJIS1 MHOTHX )KUBOTHBIX (KYPHHBIX ITHL, TPHI-
3YHOB, KYHBHX).

Jpyroii BaxkHbI ()aKTOp, CBA3aHHBIN C BOJIOW, — BJIAKHOCTb,
T. €. COIep’)KaHHe NapoB BOABI B BO3Ayxe. BmaxxHOCTh ObIBaeT ABYX
BH/JIOB:

1. A6conmomunas — rpaMMBbl BOJBI B KHJIOTpaMMe BO3/1yXa.

2. OmuocumenvHas — OTHOILIEHHE AOCOMIOTHON BIAXKHOCTH K
HaCBILIAIOIIEMY KOJIMUYECTBY apa MpH JaHHBIX TEMIEpaType U AaB-
nennu. [lokazarens 3TOT BBEAEH MMOCTONBKY, OCKOIBKY HACHIIEHUE
KaK pa3 ¥ 3aBUCUT OT TEMIIEPATYpHl U BIAKHOCTH.

EcTp mokazarens 1 111 UCCyLIAlOMIKX CBOMCTB BO3AyXa — Ae(pu-
IMT HACBIIIEHHUSI BOASTHBIM MAapoOM. DTO Pa3HOCTh MEXIY MaKCH-
MaJIbHOW 1 aOCOJIIOTHOH BIaXXHOCTBIO, 8 HE X OTHoLIeHue. Bee Tpu
[OKa3aTeJIsd CUIIBHO MEHSIOTCS B TEYEHUE CYTOK U 110 CE30HaM rojia, B
3aBUCHUMOCTH OT UIMPOTHI MECTHOCTHU M BBICOTHI HaJ] YPOBHEM MODS U
CWJIBHO BIIUSIIOT Ha )KU3Hb Ha3eMHBIX BUJ0B. Kak u B ciydae ¢ Temie-
paTypoi, ecTb MUKPOKJIMMAaTHUECKUE pa3audus Mo BraxxHocTu. Ha-
pUMep, B TpaBe y caMOM 3eMJIM OTHOCHUTENIbHAS BIaKHOCTh OBIBAET
100%, a Ha MOJIMETpa BhIIIE — BBOE MEHBILIE.

OnHa W3 TIIABHBIX OCOOCHHOCTEH Ha3eMHO-BO3IYIIHOW Cpe-
Ibl — oOUMid neuuUT BIard. Bes 9BOMIONMA JKU3HU 111 3[eCh T0J
3HAaKOM J1OOBIBaHUS M XpaHEHHS BOABI, UTO HE MYIPEHO, KOJIb CKOPO
YKU3Hb BBILIUIA U3 BOJABI Ha Cylly. B Bo3ayxe BoJbl Bcerja MeHbIIE,
4yeM B Tene. 1 oHa HEeM30eXHO TepsaeTcsl MpU HCIapeHHH, IbIXaHuH,
BBIJICJICHUH MPOJAYKTOB OOMEHa U HEeTepeBapEHHBIX OCTATKOB MHUILH.
Uem HMKE OTHOCUTENBHAS BIAXKHOCTh BO3AYyXa M YEM BBILIE €0 UC-
CyIIAIoIINe CBOMCTBA, TEM OLIyTHMEHN moTtepu. X cHMKaroT 3amuT-
Hbl€ BOJOHEINPOHUIIAEMBIE OBEPXHOCTH, YMEHbBIIEHHE IUIOIMAAeH
UCTIapEeHUs], CyXOCTh BBHIBOJMMBIX MPOAYKTOB, NTOOBIBAaHUE W 3araca-
Hue Bojbl. [locMOTpUM, Kak 3TO MPOUCXOAUT B ABYX IJIaBHBIX Llap-
CTBax *MBBIX OPTaHU3MOB.

PacTenus mornomarot Boy BCEM TENOM, PU30OUIAMH, KOPHSIMHU.
KopreBoe naBnenue y nepeBbeB cpenHelt noiockl Poccun nocruraer
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TpuAuaTH atMocdep, a y MyCTHIHHBIX PACTEHUH — JasKe IIECTHIECATH.
HexoTtopsle IyCThIHHBIE BUJIBI BCIO BOAY IIOJIY4alOT U3 POCHL U TyMaHa
U IOTVIOUIAIOT €€ YEIlyeBUIHBIMY BOJIOCKaMU JTUCThEB. [lonmponenTa
BOJBI HIET HAa (POTOCHHTE3, MpoUYce — Ha HCIapeHHe U MOIAepKaHHe
Typropa KIeTok.

Koraa xopens moriomaer BoAy, OH CO3JaeT BOKPYT ceOsi 30HY
MIOHMKCHHOU YBIIQXKHEHHOCTU. BO3HUKAET rpalueHT KOHLIEHTpaLUH,
U MOYBEHHAs BOJA JBHXKETCS K KOpHIO. [Ipy 3TOM Hano 3aTpadynBarh
Bcé OoJibIlie CHII, TaK KaK OCTaBIIAsCS B TPYHTE BOJAa HAXOIUTCS BO
Bcé Oonee y3kux Kanmusapax. [103ToMy KopHU pacTyT criepBa B IJH-
HYy, a 3aTeM JatoT OOKOBBbIE OTPOCTKH, 3aXBaThIBasi BCE HOBHIE Y4acT-
KM npocTpaHcTBa. OTIENbHbBIE YIaCTKH KOPHEBOM CHCTEMBI HEPEAKO
OKa3bIBalOTCSI B COBCEM pa3HBIX ycnoBHsX. KopHH Xopomro mpuHO-
PaBIMBAIOTCA K 3TOMY, 00X0/Is IPEMATCTBHSI, IpopacTas CKBO3b CyO-
CTpart, OIuleTas MPEAMETHI, BETBICh. B Mecrax ¢ 3MH30IUYECKUMHU
JUBHSAMHM XOPOIIa MOYKOBAaTasl KOPHEBAsI CUCTEMA, a TaM, [J€ BECHOU
BCE IIPOIUTAHO BOJOM U A0JTas 3acyXa JIETOM, JIydllle CTEp:KHeBast. B
CTEeISIX U MYCTBHIHAX OBIBAIOT 3(heMepHBIE KOPHH: MIPU HAIMYUHU BOBI
OHH OBICTPO PacTyT, OTMHPAs B 3aCYyXY.

[To npucnocobaeHHOCTH K KONEeOaHUsIM BOJIOCHA0KEHHS pacTe-
HUS JENSTCS Ha CIEAYOIIHE IPYIIIbL:

. Moliknnorugpuyeckne. OOBOJHEHHOCTh MX TKAaHEH CHIILHO
3aBHCHUT OT YCIIOBHM CpeJibl. BBICTpO MOINIOIIAOT U OTAAKOT BOLY, HE
perynupys ucnapeHue. B Ux KJIeTkax 4acTo HET LEHTPAIIbHOW BaKyo-
JIM, ¥ OPTaHU3Mbl PABHOMEPHO CIKUMAIOTCSI IIPHU BBICBIXaHUU. MOTyT
YKHUTh B MECTaX C KPaTKUM BJIQXKHBIM U JUTMHHBIM CYXHUM CE30HaMH. 3a-
CyXy MEpEeKUBAIOT B HEAKTUBHOM COCTOSIHUM (PSiI BOZOPOCIEH, MXH,
JMIIaHHYKY, TTATOPOTHHUKH, a TAKXKe HIUaHO(UTHI M HEKOTOPBIE TPUOBI).

II. T'omoitoruapuyeckne. OHU MOANEPKUBAIOT MOCTOSHHYIO
O0OBOJHEHHOCTh TKAaHEH M UMEIOT LEHTPAIBbHYIO BaKyoJlb B KJIETKaX.
KopneBast cucrema pa3Burtas, SNUAEPMHUC B TOH WM WHOW CTENEHH
KYTUKYJSIPU30BaH, HCIAPEHUE PETYIHPYETCS yCTHbUYHBIM allapa-
ToM. [laHHas rpynma Bennka u pa30UTa Ha HECKOJIBKO JI0UEPHUX:

1. Tuoamogums! UENUKOM HIH TOYTH LEIUKOM IOTPYKEHBI B
Boay. KyTukyna, ycTeuia u KopHeBasi CUCTEMa Y HUX PEIyLIHPOBAHBI,
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JIUCThSI TOHKHE, YCTHhHIIA TMOYTH HE PA3BUTHI, MEXaHHUYECKasl TKAHb
crnabast (pAecThl, PSICKH, 3JI0/es, YPYTh, BAJIUCHEPH);

2. T'udpoumsl 4aCTUIHO MOTPYIKEHBI, TPOBOIAIIAT U MEXAHH-
Yyeckas TKaHW Pa3BUTHI Jydille, YeM B Tpeabiaymiei rpymme. EcTh
YCTBUIIA, TPAHCITUPAIMS OYCHb CHJIbHAS (TPOCTHHUK OOBIKHOBEHHBIH,
YyacTyxa Mo0POKHUKOBAsI, KATy)KHHUIIA OOJIOTHAsN);

3. T'uepoumel KUBYT TIPU TIOBBIIMICHHONW BIQYXHOCTH BO3/yXa U
4acTo Ha BIKHBIX MouBax. M3-3a c1aboii TpaHCIUpAIMA Y MHOTHX
BUJIOB €CTh 2u0amoobl — BOJISHBIC YCTHHIIA, BBIICISIONINE Kareb-
HOXHUJIKYIO BJary. B BereTaTHBHBIX OpraHaxX pa3BUTA A9PeHXUMA —
OCHOBHAsl TKaHb ¢ OOJBIIUMHU MOJOCTSIMH T adpalluy OpraHu3Ma.
KopHuu xopoTkue, ¢1abo BeTBSAIIHECs, CO ¢Iab0 Pa3BUTHIMU KOpPHE-
BBIMH TMOJIOCKAMH HWJIH BOBCe 0e3 HuX. ['MrpoduTsl fensTcs Ha aBe
TPYIIIBL:

a) menesvpie ¢ OONBIIONH 0OBOTHEHHOCTBIO TKAHEH U THAATOIaMU;
OHH HE TMEPEHOCAT 3aCyXy U KHUBYT OOBIYHO B HUYKHHUX SIPYCaX CHIPBIX
JIECOB;

0) ceemogvle, HATPOTHB, KUBYT HA OTKPBITHIX MECTaX BO BIIAXK-
HOW MOYBE U BIAKHOM BO3AyXe (POCSHKA, MOIMAPECHHUK OOJOTHBIH,
pHc, manupyc);

4, Mezogumol — 0OUTATETH MECT CO CPETHEH YBIAKHEHHOCTHIO,
YMEPEHHO TEIJIBIM PEKUMOM, XOPOIIUM MUHEPATbHBIM THUTAHHUEM.
3acyxy OHM MIPOBOST B aHAOHO3€ (HAIIK JTUCTBEHHBIC ICPEBbS U KY-
CTapHUKH, TPABBI AyOpaB U JyroB, 3eMepsl MyCThIHb, TUCTOMAHbIC
JICPEBBSI CaBaHH M BEYHO3EJCHBIC JEPEBbs BIAKHBIX CYyOTPOIHKOB,
BEPXHUH SPYC TPOMUIESCKUX JIECOB);

5. Kcepogpumer xuByT nipu aeduiure Boasl. Mx mpucnocobire-
HUSl B MAKCUMAJIbHOW CTETICHH HampaBiieHbI HA MOOBIBAHUE, 3ammaca-
HHUE BOJBI U YMEHBIICHUE MOTEPh. B OTCYTCTBHE BOJBI MOTYT OCTa-
HABJIMBATh POCT OpraHu3Ma. ECTh Be TPYIIIBI KCEPOPHUTOB ¢ Pa3HbI-
MH aJanTalHOHHBIMU TAKTHKAMHU:

a) CYKKYJleHmbl — COYHBIC PACTEHHS C OOJIBIIINM 3a1IaCOM BOJIBI B
TKAHSX, TOJICTON KYTHKYJIOH, HEPEAKO C TYCThIM OMyIIIEHUEM, ITOTPY-
YKEHHBIMHU YCTHUIIAMH, HETJTyOOKOH U IMPOKO PACIPOCTEPTOM KOPHE-
BO# CHCTEMO# (KaKTyChl, MOJIOYAH, ajlod, araBbl, OYUTKH, MOJIOIUIIO,
KHUCJIUIIA);
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0) cxrnepohumsl — HU3KOPOCIIBIE, CYXHE Ha BUJ, C MEIKUMHU JIH-
CThSIMH; OOJBIIME JIUCThSI KOBBUIS M THUIIYaKa MOTYT CBEPTBHIBATHCS
YCTBUYHOU CTOPOHOU BHYTph. Bolla B KJIeTKax B OCHOBHOM CBS3aH-
Has. KopHeBas cucrema riy0okasi, ¢ OOJIBIION COCYIICH CHIIOW H
obiBaeT B 9-10 pa3 Tsokenel HaJa3eMHOW YaCTH PACTCHHS (CaKCayJibl,
KOBBLIH, ITOJIBIHY, BEPOJTFOXKbBSI KOJTIOUKA).

Y KUBOTHBIX YPOBEHbB BIIAKHOCTH BIHSICT HA UHTCHCUBHOCTH 00-
MEHa, CKOPOCTh Pa3BUTHs (KOMHATHasi MyXa, [EpPeJIiCTHAs capaHya),
IJIOJIOBUTOCTE (0a00OYKH, KYKH, TPHI3YHBI) M MPOAOKUTEIEHOCTD
*u3Hu. [10100HO pacTeHHUSIM, OHU MOT'YT OBITh pa3jielicHbl Ha TUTPO-,
Me30- U kcepoduios. [lepBas u mocieaHssl TPYIILI — KpailHUE Ba-
pUAHTBI, OOBIYHO CTEHOTUTPHUSCKUE. [ UTPOdUIBI )KUBYT Y YCIOBUSIX
0O0JIBIIIOTO COJIEPIKAHUS BIIATU — MOKPHIIBI, TOK/ICBBIC YESPBH, aM(H-
Oun, HazeMHbIe TypOemwsipuu. OHM MOTYT MOTJIONATh BJIAry Bcel
MMOBEPXHOCTHIO Tena. [Ipoyum rpymmaM NpUXOAUTCS MPHUCTIOCAOH-
BaThCs K YMEHBIICHHUIO TIOTEPh BOJBI M €€ J0ObIBaHNI0. OCHOBHBIC
aJanTaiyy B 3TOM HAIPaBJICHUU TAaKOBHI:

1. YXoa B MecTa ¢ MAKCUMAIbHOU BIAXKHOCTBIO U PETYIISIIIUS CY-
TOYHOW ¥ CE30HHOM aKTUBHOCTHU (HOYHOM 00pa3 )KU3HH jKa0bl, TCTHSS
CIsTYKa ITyCTHIHHBIX Yepernax u T. 11.).

2. BononenpoHuiiaeMble MOKPOBEI.

3. 3akpbIBaHHE JIbIXaTEIBHBIX OTBEPCTUH.

4. BcacpiBaHue BOJIbI B KUIIIEUHUKE U CYXOH TIOMET.

5. BcaceiBaHue BOJBI B MOYKAaX M KOHIICHTPUPOBAHHAS MOYA.
[IpoaykThl a30TUCTOrO OOMEHa MOTYT CTAaHOBHUTHCS MEHEE PacTBO-
PUMBIMU WJIH BOBCE HepacTBOpuMbIMH. Hampumep, maykooOpa3HbIe
BBIJICJISIIOT TYaHUH, a PENTWINH U MTUIBI — MOYEBYIO KUCIIOTY.

6. YnaneHue COJEBBIX KOHIICHTPATOB YEPE3 COJIEBBIC >KEIE3bI
(3HAMCHHTHIC KPOKOJWIIOBBI CJIe3bl). JTO HAOIIOAACTCS Y MHOTHX
penTUINi, a TAaK}KE€ MOPCKUX U IMyCTHIHHBIX MITHUII.

7. Majioe KOJIM4eCTBO CIFOHBI.

8. Bricokas KOHIIGHTpaIl¥sl OCIIKOB B KPOBH WM TeMouMQe, YTO
3aMeJUISIeT UCMapEHUE M3-3a BBICOKOTO OCMOCa (JTMYMHKUA MYypPaBbCB
u3 Caxapsr).

9. lMonyuyenue MeTabonmdecko Bojibl. COBCEM HE MBIOT HEKOTO-
pBI€ TPBI3YHBI, aMOApPHBIC JTOJITOHOCHUKHY, JINYMHKH TUIATSHOW MOJIH U
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MYYHOTI'0 XpyIakKa. BOZ[y OHH I[06I:IBaIOT IIyTEM IIOJHOI'0 pacuierie-
HUA YTJIICBOOAOB U JKUPOB.

Heopzanuueckue monexynot

ABTOTPO(BI TOTYyYaIOT UX U3 HEOPIraHUUECKOTO MHPA, TETEPOTPO-
(bl — ¢ oprannyeckoil nmumel. Kaxaplii XUMUUECKHI 3JIEMEHT MOCTY-
MaeT B OPraHU3M B BUJI€ MOHOB WJIM WHBIX coenuHeHni. [lorpeObHocTH
Y Pa3HBIX BUOB pa3Hble, U KOHIEHTPALUS HIEMEHTOB B Pa3HbIX YacTAX
OpraHu3Ma HepelKOo HEOJMHAKOBas. BrIBaeT, 4TO y TOr0 WJIM MHOTO
TaKCOHa CYIIECTBYET CBOCTO POJIa «TAra» K KaKOMY-JHOO DIIEMEHTY:
y AMATOMOBBIX BOJOPOCIIEH — KO KPEMHHIO, Y OYphIX BOJOpOCIel — K
WOy M KaJIMio, y pAJa MaropOTHUKOB — K AIIOMUHHIO U T. [I.

BonbIMHCTBO 351eMEHTOB MOCTYMAaeT B OPraHW3M B BHJE pac-
TBOPOB. PacTBOPUMOCTh MX HEOJMHAKOBA, W, 3HAYHUT, CYIIECTBYET
npobnema moObBaHms. Tak, B MOYBaX CPAaBHUTEIHHO JIETKO TOOBI-
BAIOTCA HATPUH W KaJbIUH, TPYIHO — Kaluii 1 Gochop. Mexmy tTem
JIBa MOCJICTHUX 3JIEMEHTa JIMMUTHPYIOT mponecc ¢porocuHTesa. Jns
pacTeHH BBIABIIEHA CJENyIOIIas TEHACHIMS: <JIETKHe» 3JIEMEHTHI
3¢ (HeKTUBHO 3a0UPaOTCS U3 CPEIbl KPYITHON, HO HE CHIIBHO Pa3BeT-
BJIGHHOW CHCTEMON KOpHEW, «TpyIHBIE» — HEOOJBIION, HO CHIIBHO
pasBeTBieHHON. [loka3arenbHO, YTO BCACKIBATENBHYIO CIIOCOOHOCTH
CWJIBHO TMOBBIIIACT 00pa30BaHKEe MUKOPU3bI. B mouyBax kpaitHe Ciiox-
HYIO JUIS PAaCTEHUM U JPYTUX OPraHU3MOB CHTYAIIHIO MPEJCTABISIOT
cojoH4aku. [IpuurHa 3acoJeHHsI ITOYB — HEIMOJIHOE WX MPOMBIBaHHE
ocagkamu. [Ipeobmagaer BOCXOAIMIUNA TOK BOJBI, MPUHOCAIINIA Ha-
BEpX JIETKOPACTBOPUMBIE COJIM. DTO MPOUCXOTUT HA HU3KUX Modepe-
XKBSIX OKEAHOB, B MECTaX BBIXOJA COJIEHBIX HCTOYHHUKOB U Kito4eil. B
MOIOOHBIX MECTaX CKIIaJbIBaeTCs crenuduueckas ¢guopa u dpayHa u3
eanoghunos. Y pacTeHU-rano(uIioB 04eHb BBICOK OCMOC, TIO3BOJISIO-
LU 3a0MpaTh BOLY U3 COJIEHOM MOYBHI. J1JIs1 3TOTO pacTeHHs HEPEAKO
KOTISIT COJIM, BBIJEIISISI KX TPH HEOOXOIUMOCTH Yepe3 JIUCThS, KaK 3TO
npoucxoaut y conepoca (Salicornia herbacea), capcasana (Halocne-
mum strobilaceum), consaku conoBoi (Salsola soda) n nmoraniHUKa
(Kalidium). Bokpyr conoHdYaka 9acTo o0pa3yIoTcsi KOHIICHTPUUSCKHE
Mosica U3 pa3HbIX BUAOB C TOM WJIM MHON YyBCTBUTEIHHOCTHIO K COJIH.

[TpuMeHHTENBEHO K BOJHOM cpene OOBIYHO TOBOPSIT O JBYX IO-

KazaTelsaXx — )KeCTKOCTU U COJICHOCTH. JKeCcTKOCTh OIpeacIA€TCAa CO-
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Jep KaHUEeM KaJlbIMs, MarHUS 1 HEKOTOPBIX JPYTUX METaJUIOB. 3Haue-
HUS KapOOHATHOHM KECTKOCTU UMEIOT OYEHb OOJBIOE 3HAUCHHE IS
TPYIII, CTPOSIIIUX U3BECTKOBBIE CKENETHI, — (popamunndep, Kopauio-
BBIX MTOJIUIIOB, MOJUTIOCKOB, UTIIOKOKUX. 1o KapOOHATHOM KEeCTKOCTH
BOJIBI JCIIAT Ha MsTKHE (10 9 mr/n), sxectkue (Oonee 25 mMr/m) u HOp-
MaJlbHbIE (3HAYEHUS MEXKITy IEPBBIMHU IBYMS).

[To obmielt MuHepanu3alMu BCE BOABI AETAT HA HpEcHbIE (IO
1 mr/m), cononoarsie (1-25 mr/m), Mmopckoii conenoctH (26—50 mr/m)
u pacconsl (6onee 50 mr/m). Haubonee pacmpocTpaHeHHBIE COIH —
KapOOHaTHI, cyNlb(haThl U XJIOPHUIBL, @ U3 KATHOHOB — KaJbIUW, Mar-
HUM, HaTpuil 1 Kanuii. OCHOBHOM MCTOYHHUK KapOOHATOB — YIJIEKUC-
JI0Ta, CyNb(paToOB — TUIIC U JKEJIE3HBIH KOMYeqaH, XJIOPHIO0B — JOXK/IH,
100 y HUX B OCHOBHOM MOPCKO€ MMPOUCXOKACHHUE. B ycThsx O0mbpInx
PEK M 3aKPBITBIX MOPSIX, MOJYYaIOMIUX MHOTO MPECHON BOJBI, UAET
uspsinHoe onpecHeHue. CONEHOCTh CHIIBHO BIMSIET Ha paclpocTpa-
HEHHE OpraHn3MoB. B mpupone nmeercss MHOro YMCTO MOPCKUX HJIH
MPECHOBOIHBIX TaKCOHOB pa3HOro panra. Cpean HUX BCTpeUYaloTCs
CTEHOTAJIMHHBIE KCTPEMaJIbl, TaKUE KaK MaJperopoBbIE KOPaJlIbI,
IUTaByHIBI pofa Potamonectes, BeCIOHOTHI padok Artemia salina n3
MEPECcOICHHBIX 03ep. BeTpeuaroTes Takke BUIBL, MEPEHOCAIINE IIH-
pOKHE KoyleOaHUsI CONEHOCTH B MPEAENax COJIOHOBATBIX U MOPCKHX
Boa: Meny3a Aurelia aurita, chenoOnas munus Mytilus edulis, kpad
Carcinus maenas. B mpecHON 1 MOPCKO# BOJIe CBOOOTHO KHUBYT JICIIL,
LIyKa, CylaK, Kedaiab, KOPIOLIKa U KOJIomKa. B acTyapusx pek xo-
polIo ObIBaeT BUIHA OrPAaHUYEHHOCTh PACTIPOCTPAHEHHUS Pa3IMIHBIX
OMOJIOTHUECKUX BHJIIOB, OOMTAIOMIMX TOJBKO 37€Ch U HHUTAE Oonee.
OcTyapuu KpYyMHBIX PEK MOPOH AETATCS Ha 30HBI C Pa3HOU COJIEHO-
CTBIO ¥ MOXKHO HaOIIOAATh MEPEX0Abl MEXITYy HUMH MO BOAOPOCIISIM,
padkam, peIoaM | T. 1.

VY SKMBOTHBIX Jydllas CTpaTerus ajanTaldil K ONTUMalbHON
COJICHOCTH — M30eraHue MecT, I/ie¢ OHa He onTuManbHa. Hampumep,
MIPU I0’KJECBOM ONPECHEHHH BEPXHUX CIOEB MOPSI Pa3InYHbIE PaIHO-
JSIpUU ¥ pavkd morpyxkatorcs. Ha ypoBHe ¢usnonoruu B mpecHbIX
BOJIOEMaX MPOHMCXOAUT OTKAUYMBAHHE M3 OpraHu3Ma M30BITKOB BOJBI
COKpaTUTENbHBIMH BaKyOJISIMU, BBIACTICHUE KUAKOH MOUYH, MOTJIOLIE-
HUE NOHOB abpaMu. B Mopsx, HaNPOTUB, HAET OTKAYMBAaHUE HOHOB,
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BBIJICJICHHE KOHIICHTPUPOBAHHOW MOYM. JKMBOTHBIE HEPEIKO MBIOT
COJIEHYIO BOJY, OCTaBJISISl B OPTaHU3ME PACTBOPUTEIIb U YaJsil HOHBI
yepe3 MOKPOBBI, Ka0pbl U T. . Ha nuTopanu M B JdykaX MOPCKOWM
BOJIBI MOXKET HAOJIOIAThCsI COJICBON aHA0MO3 Y KT'YTUKOHOCIICB, UH-
(hy30puii, KOJIOBPATOK, PAYKOB H MOJIUXET.

Oco06sr1it Boripoc — pH cpenbl. JlanHbIid (akTop MOXET TUMUTH-
pOBaTh KHU3Hb, UOO MMEET CHUIIbHOE (PU3MONIOrHYECKOE BIMSIHHE Ha
OpraHU3MBl. 3HAUYCHUS HIKE YEThIPEX CIIOCOOCTBYIOT KOHIICHTPAIIUU
B IIOYBE MOHOB AJIFOMUHUS, JKEJI€3a U MapraHia, Ipu4eM KOHLIEHTpa-
LIMSI CTAHOBUTCS BBICOKOTOKCUYHOM 11J1 pacTeHud. pH MeHble Tpex
MTOBPEKIACT [IUTOILIA3BIY KIETOK KOPHS Y OOJILIIIMHCTBA COCYTUCTHIX
pactenuii. B cunbHOIIEnouHo cpene dpocdop U psa MUKPOIIEMEH-
TOB CBSI3aHbl B MAJIOPACTBOPUMBIX COEIMHEHUSAX U HEIOCTYIHBI s
pactenuii. B nenom oueHb MaJlo paCTUTENBHBIX BUAOB iepeHocut pH
Huxe 4,5. Y )KUBOTHBIX-TUJPOOUOHTOB CUTYyaIHs CXOAHas1. B kucmoii
BOjic He paboTaOT MHOTHE ()EPMEHTBI, HAPYIIACTCS OCMOPETYIISIIIHS
TKaHeH U ra3000MeH 4yepe3 MOKpoBbl. Kak 1 B 1mouBe, B BOJIC pacTeT
KOHIICHTPAIIMs TSAKEIbIX METauioB. M3BecTHO, UTO A phIO ONTH-
ManbHas pH = 5-9. 3HaueHus 3a 3TUMU MIpeIeaMu Jisi OOJIBITUHCTBA
BOJIHBIX )KUBOTHBIX CMEPTEIIbHBI.

Kucnopoo

JlaHHOTO Ta3a MHOTO TOJIBKO B Ha3eMHO-BO3IYITHOW cpene, 3a
HCKJIFOUYCHHEM Pa3Be YTO BHICOKOTOPHUH, a B MPOYHX CpPe/iaX HEPeIoK
€ro JeQUIUT U JIMMUTHPYIOIIEE BIUSHAEC HA )KU3Hb.

Jlydie Bcero cuTyalysi o KHCIOPOly U3ydeHa B BOJIE, TIE KHC-
JIOPOJT PACTBOPSIETCS CPAaBHUTENBHO TI0X0 (K03 ummenT nuddy3un
B 320 ThICSY pa3 HIDKE, 4eM B Bo3ayxe). COOTBETCTBEHHO €T0 CoMep-
YKaHWE B BEPXHUX CIIOSAX BOJBI B 21 pa3 Huxke, ueM B atMocdepe. Kuc-
JIOpoA OBICTPO PACXOAyeTcsl MPHU PA3IOKEHUH OPraHWKU, OO UJIET
Ha JBIXaHHE MUKPOOOB — OMOXMMHUYECKOE TTOTPEOICHHE KUCIOPOa,
KOTOpPO€ OTPaHMYMBAET Pa3HOOOpa3We OPraHW3MOB. JDTO OCOOEHHO
3aMETHO B CTOSYMX BOJIOEMaXxX C JIMCTOBBIM OMaJOM U OpPraHoCOep-
XKalM CTOKOM. B Bojoemax OBIBarOT 3aMOpBI: 3UMHUE, KOTJa JIe]
MEPEKPBIBACT KUCIOPOJY JOCTYI B BOJY, & TAKXKE JISTHUE, KOTJa TIPH
BBICOKUX TEMITEpaTypax CHHUKAETCsI PACTBOPUMOCTH ra3a B Boje. Op-
TaHU3MBI UMEIOT JIBE CTpaTernu noTpedienns kuciaopoaa. bakrepuu,
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IpuObI, pacTeHHs ¥ MEJIKHE )KUBOTHBIE IOTTIONIAIOT ero Auddy3Ho, TO
€CTb BCel MOBEPXHOCTHIO Tesa. KpynHble )KMBOTHBIE HMEIOT LIUPKY-
JSITOPHBIE CUCTEMBI JUIsl IOCTAaBKHU Ta3a K TKaHsaM. [Ipu aTrom Hamuune
CTHEeLUABHBIX OPraHOB JIBIXaHUS HE 0043aTeNbHO, KakK, HapuMep, Y
JOXIIEBOTO YepBs. 3aT0 B LUUPKYIHUPYIOMINX KUAKOCTIX MM CIICLH-
IBHBIX KJIETKAaX COJAEpKaTcs AbIXaTeNbHbIE MUTMEHTHI. Y CHIICHHE
ra3oo0MeHa JOCTUraeTcss MHOTHMU MyTSMH: YBEJTHYEHUEM CPOJICTBA
MUTMEHTOB K KUCJIOPOAY, UX KOIWYECTBA B SPUTPOLUTAX, KOJINIECTBA
SPUTPOLUTOB B KPOBHU, YACTOTHI M TIYOHHBI JABIXaHHUS, YACTOTHI CEp-
JEYHBIX COKpAaIeHUH, yIapHOro 00béMa cepAna, MOIHOCTH KamuJl-
nsipHOU ceTH. B Xoze »BOMIONMH BO3HUK OOMIMPHBIA CIIMCOK MHBIX
ajanTauui K 1epUIUTY KUCIOpOaa, BCTPEUAIOLINXCS Y Pa3HbIX MPYIIT
KHUBOTHBIX. Ha30BeM HEKOTOPBIE U3 HUX:

1. YMmeHnbiienne pazmepoB Tena. OHO MPOUCXOOUT Y HEKOTOPBIX
MOPCKHX PaKOB M y YaCTH MOYBEHHBIX Kiemeld. VX opransl IbIXaHHs 1
KpOBOOOpAILEHHS PEAYLUPYIOTCS BILIOTH [0 IOJIHOTO HCYE3HOBEHHUS, U
HaOmoaaeTcs nepexol K qudhpy3HOMy «Mao3aTpaTHOMY» ABIXaHHIO.

2. YBenuueHHe IbIXaTelIbHbIX IOBEPXHOCTEH, H3BECTHOE Y CUAS-
YHX MOJIMXET B U3BECTKOBBIX TPYyOKax.

3. 'mapoknHeTH4eckass aKTHBHOCTb PECHUYEK (TypOeiuisipun),
KOHEYHOCTel (paku), skabp (IOJEHKH), BCEro Teia (OJMUroXeThl, JU-
YHHKHA KOMapoB). 3a CUET Hee uepe3 OpraHbl JbIXaHUs MPOXOIUT MaK-
CHUMAaJIbHBII 00bEM BOJBI.

4. 3amenjieHue ABIXaHUS WM MEpexol K aHa3poOHOMY OOMeHY
y HEKOTOPBIX OJIMTOXET, XHPOHOMUJI M IBYCTBOPUYATHIX MOJUTIOCKOB.

5. OcoOble mpIXaTeabHble TUTMEHTHI (APUTPO- U XJIOPOKPYOPHH),
B KOTOPBIX CO3JIaeTCsl pe3epB KUCIopoAa. Pe3epB HaunHaeT HCIOIb-
30BaThCsl IPU OCTPOM KHCIOPOAHOM Aeduiure.

6. KoMOuHaust BOAHOTO ¥ BO3IYLIHOTO ABIXaHHA Y PHIO, cUdO-
Ho(op, pakooOpa3HbIX.

7. CuMOHMO03 C OHOKJIETOYHBIMH BOAOPOCIISIMH, JAIOIIUMH COXHU-
TensaM Kucaopoa. [logoOnsiid cuMOro3 00bIveH Yy HH(Y30pHid, KOpa-
JIOBBIX MOJIUIOB U TYpOeIIsIpuii.

PazHoobpasue mpucnocoOiieHni K HEXBaTKE KUCIOPOAA MOKa-
3bIBACT, HACKOJBKO Ba)KEH JaHHBIN 3JIEMEHT Il HOPMAJILHOTO X0Ja
MPOLIECCOB XKU3HEESITEIbHOCTU.
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IIpocmpancmeo

OHO sBRSIETCS JTUMHUTUPYIOIIUM PECYpcoM MpU M30BITKE BCETO
npouero. Tak, MPOUCXOAAT OUTBBI MEXKIY PENTHINSMH 38 MECTa, TIe
MO>KHO TOTPETHCS, MEKAY Pa3HBIMU 3BEPSMHU U MTULIIAMH 33 YOESKH-
113, MEeXIy PpIOaMH 3a OrpaHUYEHHbIE TUIOIAAN HepecTHIuIL. To xe
CaMo€ UMEET MECTO Y CEJEHTApPHBIX BUIOB — YCTPHULl U YCOHOTHX pa-
KOB, y TIapa3UTOB B KUIICYHOH TPyOKe X035€B U T. .

BaxHo He mepemyTaTh CilyyaH, Korjaa TpeOyeTcs UMEHHO Mpo-
CTPaHCTBO, C TEMH, TJI€ OpTaHU3MaM HY>KHO HE OHO, a 3aKJIFOUYEHHBIE
B HEM HHBIE pecypchl. Ecnu TeppuTopranbHOe KUBOTHOE (XHMIIHBIHA
3BEpb, IeBUas MTHUIIA) 3aXBATHIIO YIaCTOK, OHO COOMpPAET C HETO JaHb
B BUJE Pa3HBIX PECYpPCOB, MPEXAe BCEro MUILEBbIX. [l pacTeHui
TaKUMHU PECYPCAMHU SIBIAIOTCA CBET M MHUHEpAIbHBIE COIHM. TakuM
00pa3zoM, IMyTh K OBJIAJCHUIO Pa3HBIMHU PECYpCaMM U K TMOIyYCHHIO
ONTHUMAJbHBIX 3HAUYCHUH MHBIX (PaKTOPOB JISKUT 4Yepe3 OBJalcHHE
MIPOCTPAaHCTBOM. M Hajo MOHMMATH, YTO PACHpPOCTPAHEHHE BUIOB
4acTO OIPaHUYMBAETCA HE OTCYTCTBHEM CAaMOI0O MPOCTPAHCTBA, HO
OTCYTCTBHEM B IIPOCTPAHCTBE pecypca. B TeMHOM necy Ui MHOTHX
pacTeHHI MECTO €CTh, & CBETA HET. 3aHABLINE IPOCTPAHCTBO BUABI U3
BEPXHETO sipyca JUIININ UX 3TOTO.

Mexanuueckoe oeiicmeue cpeovt

[MonoGHoe aeiicTBHE 00YCIIOBIEHO MOABUKHOCTBIO CYOCTPaTOB,
Ha KOTOPBIX MJIK B KOTOPBIX OOUTAIOT Opranu3mbl. [loaTomy nenecoo-
Opa3HO pacCMOTPETh AaHHBIN (PaKTOp MO cpeaam KHU3HH.

B Ha3eMHO-BO3AYIIHO# Cpejie JBMXKEHUS TBEPIOTO CcyOcTpaTa
KakK TpaBWIO HOCAT KaTacTpPO(DUUECKHU XapakTep: 3eMIICTPSICEHHS,
H3BCPIKCHUS, CHCIKHBIC JIABUHbI, KAMHCIIAa/1bl, I'PA3CBbBIC IIOTOKH. Onn
y6I/IBaIOT OrpOMHOC YHMCJIO ) XUBBIX CYHIECTB, HO, K CHAaCTbIO, HC CJIMIII-
KOM peryiisipabl. KpoMe TOro, oHM H3MEHSIOT penbed U CTPYKTYpY
MOBEPXHOCTH, M U3MEHEHUS OCTAIOTCS HAJOJTO.

Berep Toxe MOKET HMETh KaTacTpo(hUUeCKUil XapakTep BO3Iei-
CTBUsI — CMEPYH, TOPHAO0, YparaHsl, a B COYCTAHUU C OCATAKAMU — Me-
Tenu u OypaHbl. B Gonee ciokoiiHOM BapuaHTe BeTep usrubaer creo-
JIU PacTEHUH B MOJBETPEHHYIO CTOPOHY, CO3/aBas (iarooOpa3Hyro
¢dopmy KpoH. OH TUMHUTHPYET POCT TPaB HA ANBITUICKHUX JTyrax, CHHU-
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’KaeT aKTUBHOCTh MEJIKHMX JIETYHOB, OCOOCHHO HACEKOMBIX, OIPE/IeIIsi-
eT HalpaBJICHUE MEPEIBMKEHHS Psiia BUIOB — IIEPEJICTHOM capaHuH,
MAaJISIPUIHBIX KOMapoB, JIyTOBOTO MOTBUIbKA. B Cyxux paiioHax ria-
HETBI BETEP JIMMUTHPYET )KU3Hb HEKOTOPBIX PACTEHHM, HOO yBEIUYH-
BaeT CKOPOCTh MOTEPH UCTIAPSIIOIICICS BOIBL.

[ToaBmXHOCTH BO3yXa (@ TaKKe BOJbBI, peub O KOTOPOW MOMIET
HU>KE) TIOMOTaeT PacCeleHUI0 OPraHu3MOB. DTO OTHOCUTCS K pacTe-
HUSIM, PACIPOCTPAHSIOIINM IJIO/BI K CEMEHA C IyXOM WIIU KpbLIaTKa-
MU, ¥ K CTEIIHBIM BHJaM, 00pa3yIOIUM HepeKaTH-Toye. AHAJIOruy-
HBIM 00pa3oM pacceisieTcs U MOJIOZAb MHOTUX ayKOB, JICTAIOIIHX I10
OCCHU Ha JUTMHHBIX MIayTUHAX, IT0IXBAaThIBaEMbIX BeTpoM. HarmoMHuM
TaKoKe (CM. pa3zes O cpelax )KU3HH), YTO TOJABMKHOCTD BOJIBI U BO3-
Iyxa o0yCIOBIMBaeT BO3MOKHOCTh 3BYKOBOH M XUMHUYECKOW peLen-
LML

B BoaHOIT cpezie )KU3HU MHOTHE BHIBI IPUCIIOCOOICHBI K )KU3HH
B CTpye WJIH B CTOsiueil Boje. M3BecTHO, UTO B peKax CpegHsisi CKO-
POCTh TOTOKA PAcTeT BHHU3 MO TEUYECHHIO, HO JOHHBIM BHAAM XY)KE
BCEr0 B BEPXHEM, I'lie MeJikas U OypHas Bojia. Y peopHIbHBIX THAPO-
OMOHTOB TUMHYHAS AJaNTalMsi — PEOTPOIH3M, TO €CTh OPHEHTALHS
U JIBWKEHHE TOJIOBOW MPOTUB Te4eHHs. Teno MHOTHX peopIIbHBIX
pbI0 (opernb, robsiH, MOJKAMEHIIMK) OYTH OKPYTIIOe B CCYCHUH, a
He ckaToe ¢ 0OKOB. Y 0ecrno3BOHOYHBIX, HA00OPOT, OHO YacToO CKa-
TO JJOPCOBEHTPAJBHO VISl )KM3HU HA TPYHTE, B LIEJISIX, O] KAMHIMHU
(TuTaHapuu, JIMYUHKH psia MOAEHOK U JIp.). B Bosie y TOHHBIX BUIIOB
OOBIUHBI pa3HbIC OPraHbl MPHUKPEIUICHHS. Y JUYHMHOK CETYaTOKPHI-
nok (Diptera, Blepharoceridae) miockoe Teno ¢ mecTbi0 TPHUCOCKaA-
MU Ha OpIOIIHOIT CTOpOHE. Y JIMYMHOK MOILIEK-CUMYJIUH]] Ha 33a]JHEM
KOHIIE OpIOIIKAa BEHEI[ XUTHHOBBIX KPIOUBEB, @ BO PTY LICIKOBBIC
xenes3bl. ['onoBacTuku nArymku Rana hainensis u3 OBICTPBIX pedek
IOxHoOl A3um u GenoMopckas ppida MUHATop, KUBYIIAs Ha KAMHSIX B
NPUIMBHO-OTIIMBHOIM 30HE, UMEIOT IPUCOCKY Ha Oproxe Mo3aau pra.
HamepTBO mpHKperuieHsl K CyOCcTpaTy YCOHOTHE Pakd M HEKOTOPbIE
Oproxonorue moimtocku (Patella, Haliotis). Pactenus B cTpye 4acto
o0pacTaroT cyocTpar KOpKOi JInOo KpemsTcs KO JHY, a «CBOOOIHAsN
YacTh JIETKO 00TeKaeTcs. A BOT PSACKA KHUBET TOJIBKO B THXHX MECTaXx,
100 TUIaBaeT MacCUBHO.
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JIBI>KeHre BOJBI MUMEET MOJOXKHUTENbHBIN 3 deKT B TOM IuiaHe,
YTO BBIPAaBHUBACT TEMIIEPATypy BO BCeil ToIe U oboramaeT ee Kuc-
nopoaoM. [1o3ToMy B TeKydnX BOaX MOTYT KHTh TOJNBKO jkKaOepHbIe
HACEKOMbIE, KOTOPbIM HE Hal0 BCIUIBIBAThH Ul IbIXaHUA. TeueHHs
Pa3HOCAT IUIAaHKTOHHBIX PAaCCENUTENbHBIX JHYMHOK, XapaKTE€PHBIX
JUIL TPOMaJHOTO YHUCIIa MOPCKUX >KUBOTHBIX (KHILEYHOIIOIOCTHEIE,
TypOeNIspuH, MOJIUXETHI, MOJUIIOCKH, PaKd, UITIOKOXKHE), MBUIbLY
BOJHBIX PacTE€HHid, UX IUIOJBI U ceMeHa (KyBIUMHKA, UMMM, OJIbXa,
KOKOCBI). Hepenko TeueHus crnocoOCTBYIOT KOHIICHTPAIUU 00BEKTOB
NUTaHus (IPUIMBHO-OTIMBHAS 30HA, AIIBEJTUHTH).

B cBsi3u co 3ByKOBOH peneniue B AByX CpeAax KH3HU €CTh TPH
HanOoJee MHTEPECHBIX, Ha Halll B3TJIA, ClTy4as. Bo-mepBrIx, 3T0 3X0510-
Kalys, He3aBUCUMO BO3HHKIIASA Y PYKOKPBUIBIX U KUTOOOPa3HBIX Mile-
KomuTaomux. Bo-BTOpBIX, 3TO 3aMeHa opraHa ciyxa y 3Med ceiicMo-
peuenuueil. B-TpeTbux, 3T0 CHOCOOHOCTH Mey3 CIBILIATh U3MEHEHHUS
nH}pa3ByKa Ipy CMEHE pUTMa BOJIH Mepell ITOPMOM, UTO ITO3BOJISET
CIIaCTUCh OT HEro MyTeM morpyskenusi. CoBepiIeHHO 0cOoOBIH cityyaii —
pasBuTHe OOKOBOW JIMHUH y PHIO W JTMUMHOK amduouil. KoneGanus
BOJTHOTO CyOCTpaTa HeCyT UM HAcTOJIBKO OOIIMPHYIO MH(OpMALIUIO O
cpere, 4To MHOTIa JaHHBIM OpraH MOXKET 3aMEHUTh phIOaM riiasa.

B opranusmeHHoli cpeze )KU3HU Mapa3uToB AEIST Ha Peo- U CTa-
ToprinoB. Peopuibl pemaror npodiieMy COXpaHEHHUS JOKAIHU3aLUH
MyTeM JBW)KEHUS MPOTHB HM3TOHSIOMIETO MOTOKa BEIIECTB. JTO MO
CYTH TOT ke peoTponusM. Kpome Toro, oHu mpHOOpETaloT OpraHbl
MPUKPEIJICHUS, O KOTOPHIX TOBOPHIIOCH BBIIIE (CM. XapaKTEPUCTHKH
cpex ku3Hu). Ctatouibl — 3TO 0OUTATENIN KAPMAHOOOPa3HBIX BBITIS-
YHBAaHUI KUIIEYHON TPYOKHM MM TKaHEBbIe apa3uThl. Hora ycmno-
BUSI, OJIM3KHE K CTAaTOQUIBHBIM, HAOMIONAIOTCA U B APYTHX OpraHax
X03s€B (JIerKue amMQuOMid, >KEIYHbIE My3bIpH MO3BOHOYHBIX). s
CTaTO(UIBHBIX MAapPa3UTOB TUIMYHBI YACTUYHAS WU TOJIHAS PEelyK-
LUl OpraHoB (PUKCALWHU, OTHOCHTENBHO cllabasi MycKyJaTypa U ToJ-
CTO€, HEPEeKO IapoodpazHoe Teo.

Jlo cux mop MBI paccMaTpUBAIM KXKABIH SKOJIOTHYECKHH (akTop
1o oTaeabHOCTH. OJHAKO SICHO, YTO B PEATBHOCTH Ha OPraHU3MBI OOJIb-
LIMHCTBO U3 HUX JEWCTBYET OAHOBpeMeHHO. M obmmii ad¢ekT siBisiercs
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HE NPOCTON CyMMOM IeHCTBHS, a CIIOKHBIM COOTHOLLIEHHEM — KOHCTEJI-
Jasinueii ¢gaxkropoB. CIOXHOCTH KOHCTEIUIIHMU OOYyCIIOBJIEHA B3aH-
MozeiictBreM (akTopoB. BianMozeiicTBrue BeIpakaeTcs B TOM, UTO HE
ONTUMANbHBIE TOKa3aTen OAHOTO (paKTopa CyKaroT Mpeiesbl TOJIePaHT-
HOCTH TI0 OTHOILIEHHIO K Apyromy. U To, 4To He OBUIO IMMUTHPYIOLINM
BIMSHUEM, MOXKET UM cTaTh. [IprBeieM HEKOTOpHBIE IPUMEPBI.

1. Kaxnplii 13 HAC MCHBITHIBAT Ha ceOe COMPSDKEHHOE JICHCTBHE
TeMIlepaTypsl U BIaXHOCTH. CyXoil MOpO3 He CTOJIb CTpallIeH, KaK BIax-
Hblil. Ha Mopo3e Bna)kHBIN BO3AyX YCKOPSET MOTEPH TEIUIa B CUITY BbI-
COKOH TEIJIOEMKOCTH BOJbL. BiaxkHas >kapa OBICTPO MPUBOAUT K Tepe-
rpeBy M3-3a cladoro MCHapeHusl BoJbl OpraHm3MoM. B cyxom Bo3myxe
MeperpeB HACTYMaeT He CTOJb OBICTPO, 3aTO YCKOPSIETCsl 00€3B0KUBAHUE
n3-3a M30BITOYHOTO HcHapeHus. Ha mepeuncneHHble cCUTyaly Hakia-
npIBaeTcs Berep. OH CHIDKAeT YCTOWYMBOCTD K XOJIOAY U CyXOH Kape,
100 YCKOpSIET MOTepH TeIlIa B IEPBOM CIIy4ae M BOJABI BO BTOPOM.

2. Tponnueckrue OpXUAeU HE NMEpPEeHOCAT MPAMOI CBET IpHU BbI-
COKOIl mpupoaHoii Temneparype. B opamxepesx, nmpu Oojiee HU3KUX
TeMIepaTypax, OHU BIOJIHE TEPIHMBI K CBETY.

3. YMeHblIIeHHE KOJMYECTBA a30Ta B MOYBE CHIDKAET 3aCyXOy-
CTOMYMBOCTb PACTCHUM.

4. HenocTaTok IMHKA B MUHEPAJIbHOM MTUTAHUU PACTCHUN CyXa-
€T UX MpeAebl TOJEPAHTHOCTH 110 OTHOLIEHHIO K CBETY.

5. CHMXeHHe TeMIepaTypsl B HEKOTOPOH CTENEHH KOMIIEHCHPY-
€T paCTeHUSIM HEI0CTATOK BOJIBI.

6. PacTBOprMOCTB KHCIIOpO1a B BOJIE 00pPaTHO MPOMOPLIUOHATEHA
COJIEHOCTH U TeMiiepatype. OMapsl IpU HEONTHMAIbHON COJIEHOCTH
IJI0X0 NEPEHOCAT MOBBIIIEHNE TEMIIEPATyPhl U HEXBATKy KHCIOPO/a.
B nenom, rugpoOMOHTHI IPY HU3KUX TeMIIEpaTypax Jierde TepIsiT He
ONTUMAJILHYIO COJICHOCTb BOABI (CIMIIKOM BBICOKYIO HJIM CIHMLIKOM
HU3KYIO, B 3aBUCUMOCTH OT TOTO K YEMY NPUBBIYHBI).

7. Huzkue Temmnepatypsl Jierue NEPEeHOCUTD ChITHIM, HEKEIH To-
JIOJTHBIM.

[TpuBeneHHble TPUMEPHI KACAIOTCS, TIABHBIM 00pa3oM, JeHCTBUS
abuotmyeckux (aktopoB. OgHaKO (QaKT KOHCTEIUISLMHU KacaeTcs U
(haxTOpOB OMOTHYECKHX, K OIMCAHUIO KOTOPBIX MBI TETIEPh IEPEXOANM.
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Buomuy4eckue ¢ghakmopul
Huma Kak pecypc u op2canu3mbl KaAK numesoﬁ pauuon

ABTOTPOdBI MOTPEOISIFOT B KAYECTBE «CTPOUTEIBHOTO CHIPHSI»
pa3nIMYHble HEOPTaHWYECKHE COeAWHEHHUs. B 3ToW rpymme opraHus-
MOB OCHOBHOMW MHTEPEC KaK MUIIEBbIe 00 BEKTHI MPEACTABIISIIOT PacTe-
Hus. X oTnmunTensHas yepTa — HU3Kas MUIIeBast IEHHOCTh U TPYA-
Has ycBosgeMocTbh. benka B pacTeHHAX MaJio, 3aTO MOJIHO CBSI3aHHOTO
yriepona B BUE LEUTION036I M JUTHHHA. [Ipu 3TOM 3ameuaTensHo,
YTO MOYTH HU Y KOTO U3 GUTO(AroB IIIAHETHI HET (HEPMEHTOB LIEILITIO-
J1a3, pacUIEIUIIONINX 3Ty opranuky. OTcioga OOIbIoN 00BeM Helle-
pEBapeHHBIX OCTAaTKOB. TakuM 00pa3oM, pacTeHHS — KOJIOCCATHHBII
WCTOYHUK TPYAHOJOCTYITHON SHEepTru. Bo MHOTHX citydasx mpooiie-
Ma C MoTpebIeHNeM LIEJUTION03bI PEIIaeTCs C MOMOIIBIO COXKHUTENIEH B
MUIIEBAPUTENBHBIX TPAKTaX )KUBOTHBIX (TEPMHUTOB, KOTIBITHBIX, TPhI-
3YHOB U T. [I.). COXKUTENIMH ABISAIOTCS B OCHOBHOM OaKTEPHH, PEXKE —
KTYTHKOHOCIIBI. OHM pasiiaraloT pacTUTENBHBIA JETPHUT, a X03s5€Ba
YCBaMBAIOT MPOIYKTHI PA3N0OKEHNS W HEPEIKO — CAMHX COXKUTEJNeEH.
OTMeTHM TakXe, YTO Pa3HbIe YACTH PACTEHUH MMEIOT pa3HyIo MHUIIle-
BYIO IIEHHOCTb. beika cpaBHUTEIHHO MHOTO B 30HaX pPOCTa, a JIETKO
MIEpEeBapUBAEMBIX YTIIEBOJOB — B 3allacaloOlINX YacTiX (CepAleBHHE
cTeOJIs, ceMeHax, KOPHEIUIoax H T. I1.).

[Tpu pa3HoO¥i NUIIEe KAIIIEYHUKH GUTO- U 300()aroB CUITBHO pa3in-
YaroTCs: Y MEPBBIX OHU TOPa3io JJIMHHEE. JTO MOHATHO, KOO KUBOT-
Has nuia 300¢aroB Kyja Jierde nepepadarsiBaetcs. HerpyaHo 3ame-
TUTH, 9TO TI0 XOJy MHIIEBBIX LENeil mapauieNbHO C YMEHBIICHHEM
00IIIeT0 KOJIMYECTBA MUIIA BO3PACTAET ee KauyeCTRBO.

Cpenn moTpeOuTeNe OpraHNIecKON MUIa €CTh dBPU- U CTCHO-
(baru TTFOC MHOKECTBO TUIABHBIX MEPEX0A0B MeXAy HUMH. J{0Obaa
JAJIEKO HE BCeTJa MoenaeTcs nenrkoM. Hepenko oT Hee oTbenaercs
JIUIIb YacTh, HAIIPHUMEP JIUCThS WM mopuus KpoBH. [lopoit kxuBOT-
HBIE UCIOJB3YIOT MHOTO Pa3HBIX BUAOB JOOBIYM C OJHON M TOH Ke
OTBheIaeMO# 9acThIO, KaK B CITydae ¢ TEMH JKe KpoBococamu. Uem yxe
MUIIEBast CIIEIUATN3alus TeTepoTpoda, TEM TECHEE ero IKOIOTHYe-
CKH€ CBSA3M C MUINEH: MPOCTPAHCTBEHHAs] M BPEMEHHas MPHUBSI3KA K
MEeCTaM CKOIUIEHHS pecypca, MUHUMAaJIbHBIE 3aTPaThl HAa TMOUCK J10-
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Obun u T. 1. K mpumepy, ’Kyk ManuHHUK OOBIKHOBEHHBIH (Byfurus
tomentosus) KiajeT Sila B IBETOK, BBIIEANIAs JIUYMHKA OXHUPAET
U0/, @ KYKOJIKA CITUT JO CIEAYIOMIEro [BEeTeHMsI ManuHbl. [Iumesas
CTHeMAN3alHs CKa3bIBACTCS B YHCIIE HE TOJBKO TOEIaeMbIX BHIIOB,
HO M OThEJaeMbIX YacTel opranu3mMa. [Ipu mmMpokoMm creKkTpe mura-
HUS JOOBIBAIOTCS TUOO caMble TTOJHOLIEHHBIE B MUIIIEBOM OTHOIICHUH
00BEKTHI, OO camble NOCTymHBIE. M3BeCTHO, YTO MPH MAacCOBBIX
MUTpalUsIX JEMMHHIOB COKOJBI, OXOTSIIMECS B BO3AYyX€ Ha ITHII,
CIIyCKaIOTCS Ha 3eMJII0 U OepyT ¢ Hee IpbI3yHOB. B MecTax ¢ pesko
BBIPQ)KEHHOH CE30HHOCTHIO BIIOJIHE OOBIYHA CE30HHAsI CMEHa MHIIH
(BOJIKH, CEBEpHBIE OJICHH, OeNble MEIBEAN).

Xuwinuuecmeo

[lo ompenenenuio, peys MAET O MOENAHUH OJHOTO OpPTaHW3Ma
IpyruM. BaxxHo, 9TO B MOMEHT HalaAeHus J00b4a kuBa. B mpoTus-
HOM CiIydae MBI OyJleM UMEeTh JIeI0 ¢ HeKpodaruei. 3aMeThTe, 9TO B
COOTBETCTBHH C OMpeAeNIEeHNEeM KOPOBAa, 3€PHOATHBIA TPHI3YH U II0-
JKUPATENb TMBUIBIBI — 3TO TaKWe XK€ XWIIHWKH, KaK THUTP, IIepIIeHb
WA OEpPKYT.

Bcex XHITHUKOB YCIIOBHO AEAT Ha HECKOIBKO TPYII IO CITOCO-
Oy moOBIBAHHS TTUTIIH:

1. UcTHHBIE XUIIHUKH, OXOTAIINECS Ha T0OBITy, — CTPEKO3HI,
COBBI, Te€MapAb! U T. TI.

2. XHIIHUKY ¢ NACTOMIIHBIM THIIOM MUTAHMSA (TIPOIIE — IMacT-
OHMIITHUKH ), COOMPATOIIIHE OOIBIIOE YUCIO MEIKHX O0BEKTOB — TOJTY-
0w, JIECHBIE MBI, KOIIBITHBIE, KYKH-THCTOE B, KPOBOCOCHI.

3. Ilapa3uThl, TOKUPAIOIIHE TKAHU X03UHA TIPOCTEHITIHE, TITUCTHL.

4. Ilapa3uTonabl, KOTOPEIE CIIepBa BEAYT ceOs KakK Mapas3uThl, a
[TOTOM KaK XHITHUKH, TPAKTHIECKH Cheasi XO3IWHA U3HYTPU (JTMIUH-
KW HAae3THIUKOB U MyX-TaxuH).

Jannas xmaccupukanus UMeeT TOT U3bSH, YTO JBE TOCIEeTHUE
TPYMIBI HE OTIUYAIOTCA IPYT OT JIpyra MpuHIHIHaIsHO. K ToMy ke
MapasuThl MO CIoco0y MHUTAaHWS — TUNHYHBIE MacTOMITHUKH. Hako-
HEIl, €/IBa JIM CJIeIyeT OTHOCUTH Mapa3uTOB K XUITHUKAM, 100 XHUIITHH-
YeCTBO U MMapa3suTH3M — 3TO SBJICHHS Pa3HBIX psaoB. [lapasutnsm ectb
CYIIIECTBOBaHHWE B OPTaHM3MEHHOH cpefe JKM3HU. A XHITHHYECTBO
BO3MOYKHO B JIF000# u3 cpen. Tak, cocanbiuku oTpsana Paramphisto-
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matida O MECTY >KUTEIbCTBA (MUILEBAPUTEIBHBIA TPAKT MO3BOHOY-
HBIX) — IAPA3UTHI, a 110 TUTAHUIO — ICTUHHBIE XUIITHUKH, OXOTSIIHECS
Ha UHPY30pUi, KOTOPBIE KHUBYT PSIOM C HUMHU.

EcTb nHOE moapazaeneHne XUIIHAKOB Ha (UILTPATOPOB, Mapa-
3UTOB, PaCTUTENBHOSAHBIX, IUIOTOSITHBIX U BeesiAHBIX. K coxanenmuro,
OHO He UMeeT o01ero npuHuuna. @uIbTpaTopsl — 3TO CIOCO0 AOOHI-
BaHUsI UM, TAPA3UTHI — HACEJICHUE OJHON U3 CPEJl )KU3HHU, a IPOYHe
TPYMIIBI pa3IuyaroTcs o0bekTaMu nuTaHus. [Ipu 3ToM ocTaercs He-
SICHBIM, KyJla OTHECTH TOKuparteneil TpuboB u npokapuot. Ecte, mo-
MHMO 3TOT0, JIFOOONBITHOE SIBIEHUE Teodaru, He HaxOAsIIee MecTa
HU B OAHOH M3 knaccupukanuid. FiMeeTcss B BUIy NOEAaHUE MOYBBI
Ha COJIOHIIAX M TOJ, KOPHSMH JepEBbEB, MYPaBbUHBIX, TEPMHTHBIX
U NTUYBHX THE3J, JIECHON MOACTHIIKH, THUIOIIEH JPEBECHHBL. JTHM
3aHUMAIOTCSl 00€3bsHBI, KONBITHBIE, XOOOTHBIE, TPBI3YHBI, MTHIbI,
pentunuu. [TonoOHast nmuIIa BOCIIONHIET MUHEPATIbHYIO HEJOCTATOY-
HOCTB, aJIcCOPOMpPYET TOKCHHBI, HOPMAJIHU3YET JKEIyJA0UYHYI0 KHCIOT-
HOCTB, CHaOXaeT opraHu3M rpubamu u Oakrepusmu. B mroboit u3
JBYX TIPUBEIEHHBIX Kiaccu(UKALMKA TPYAHO HAUTH MECTO TAKUM BCe-
SITHBIM BHJaM, KaK YeIOBEK, MHOT'HE 00€3bsIHbI, CBUHBH U MEABEIH.

VY XUIIHWUKOB U KEPTB, KaK MPaBWIIO, WACT JUIUTENbHAS Mapa-
JienpHast YBOJIONMA. B XoJe ee y XMIIHUKOB YIy4IIaroTCsl CPEelCcTBa
OoOHapyXeHusl, PeclieIOBaHNsI U yMepIuBiIeHUs: 100bau. OT 3TOTro0
IUIOXO KEPTBaM, MOCKOJIBbKY CHHUKAETCSI MX YHUCIEHHOCTh. C Ipyroi
CTOPOHBI, COBEPLICHCTBYIOTCSI OOOPOHUTENbHBIE CPEJICTBA — IIOBEJIE-
HUeE, 3alUTHBIC OKPAaCcKH, (hopMa Teja, UTIIbl U MaHIHUPH, sl OT 3TO-
ro IJIOXO XUIIHUKY, KOO PacTyT 3aTpaThl Ha AOObIBaHWE MUIIW. Ta-
KHM 00pa3oM, CONpsDKEHHAs IBOJIIOLHUS B M3BECTHOM CTETEHU yTHeE-
TaeT 00e B3aUMOACHCTBYIOIINE CTOPOHBI. VIHTEpecHO, YTO pacTeHHs
U UX CcreqU(HUYHbIC ONBUINTEH MOLUUIM 110 HHOMY IyTU. B3aumHuoe
MPUCHIOCOOJIEHHE OPYT K IPYry AaeT XWIIHUKAM MHILY, a PacTeHH-
SIM BO3MOYKHOCTB OCTaBIISITh OOJIbIIIee KOMYECTBO MOTOMKOB. To ke,
BEPOSITHO, IPOUCXOAUT Y MypaBbEB, AOSIINX TIIEH. DTH MPUMEPHI TO-
BOPSAT O TOM, YTO B IPUPOJIC HET PE3KUX TPAHUI] MEXKy OTHOLICHHUEM
THUIA «XUITHUK — XEPTBa» U APYTUMH THIIAMH OTHOILICHUH.

DKOJIOTHYECKAas! POJIb XUITHUKOB 3aKITI0YAETCS B PETYIALUH YHC-
JICHHOCTH >KepTB. Ha MHAMBHIyanbHOM YpPOBHE MOEJaHNE — JIMYHAs
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Tpareaust ’kepTBbl. Ha monmyJsimMOHHOM — 3TO OTPOMHOE OJ1aro, uOo
B MOMYJISIIMAX KEPTBBI YHUUTOXKAIOTCS, KaK MPaBHIIO, CaMble Clla0ble
0co0u, ¥ XapaKTEPUCTUKU MOMYJISLUH 38 CUET 3TOrO YIyYIIAIOTCS.
[IpuMepoB MOXXHO MPUBECTH OYEHb MHOTO. YTIOMSHEM JIMIIb OJHH,
rZie IeTIo KacaeTcs cpasy Tpex BuaoB. Ha mobepexne Kamuatku Oypast
BOJOPOCIIb pofa Macrocystis BbIEJAETCSI MOPCKUMU €3KaMU, a T — Ka-
JaHOM. DTO MO3BOJISIET BCEM TPEM MOMYJISALMAM CYIECTBOBATh B JH-
HAaMHYECKOM PaBHOBECHH. Perynaropsl YuciIeHHOCTH OBIBAalOT OYEHb
cwiIbHbl. OJIMH U3 JYYIIUX IPUMEPOB — MOEJATENU CEMSIH PacTECHUM.
CeMs — KJIIOUEBOE 3BEHO B JKM3HEHHOM IIMKIJIE PACTEHMS, IIOCKOJIBKY
B 3TOM KOMIAKTHOM H JIETKO YHHUYTOKaeMOM 00pa30BaHIH 3aKITI0UYEeH
LIEIIbIA JKUBOM OPraHU3M.

D¢ deKTHBHBIA XUIIHUK B MPHHIUIE CIIOCOOCH LENUKOM yHU-
YTOKUTb CBOIO XEPTBY HA OIPEICICHHON TEPPUTOPUU U CIIELOM
BbIMepeTh caM. CToNb MedanbHeId KOHEl 000MX WIEHOB Maphbl Mpe-
JOTBpaIlaeTcss B MPHUPOAE HECKOJIBKHUMH crocobamu. Bo-mepBrix,
9KOJIOTHYECKHMHU OTPaHUYEHUSIMU Ul XHUIIHHKAa — HeOJIarompusT-
HBIMU 3HAYEeHUSIMH aOMOTHYECKUX (PAKTOPOB, €r0 €CTECTBEHHBIMH
BparaMu, KOHKypeHTaMH U NapasuTaMu. Bo-BTOpBIX, HU3KOI OTHOCH-
TEJBHO JKEPTBHI CKOPOCTBIO Pa3MHOXKEHHUs. B-TpeTbux, anbTepHaTHB-
HBIMH MCTOYHHMKAMHU IHIIHM, KOTOPbIe OCHa0IsIOT MPecc Ha KepTBY.
B-uerBepThiX, HEID(HEKTUBHOCTHIO XMIIHHKA, KOTOPBIH MOXXET IO-
TyOWTB JIMIIb CaMBIX YSI3BUMBIX MPEICTaBUTENICH BUIA KEPTBHI (cTa-
PBIX, OOJBHBIX, paccemsromuxcs). [Ipr HU3KUX YUCIEHHOCTSX JKepPT-
BbI pacTyT 3aTpaThl XUIIHWKA Ha TOOBIBaHUE MUIIK. 3aMETUM TaKXKe,
YTO MpH OLleHKe 3 (PEKTUBHOCTH ClieyeT COOTHOCHUTD MOeIaTeIbHbIE
CIOCOOHOCTH XUIIHUKA CO CITOCOOHOCTBIO KEPTBBI K pa3MHOKEHHUIO.

Ecnu HECKONMBbKO XHITHUKOB UMEIOT OOILYIO )KEPTBY, TO B COBO-
KYIHOCTH OHH SABJISIOTCA OoJiee () (EKTUBHBIMU PETYIISTOPAMH YHC-
JICHHOCTH, YeM MOpO3Hb. JJaHHOE SBIEHHE HCIOJIB3YIOT MPH OHONO-
THYECKOH 00pb0e ¢ BpeIUTENSIMH CEIbCKOTO M JIECHOTO XO3SHCTBA.
Ha BpenuTens HamyckaroT HECKOJIBKO BUJOB €CTECTBEHHBIX Bparos,
Pa3HbIX N0 TAKTUKE JOOBIBAHUS MULIH.

Ha yBennuenune 4ucieHHOCTH XKEPTBbI XUIHUK pearupyer IBY-
Msl crIoco0amu:
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1. ®yHKUMOHAIBHASI PeaKUUsi — POCT CKOPOCTH MOTpeOIeHus
MUIIN OTJENBEHON 0c00bt0. [IOHATHO, YTO 3TOT POCT HE OECKOHEUYCH H
CHUTYyalHs Ha JaHHOM YPOBHE CPaBHUTEIILHO OBICTPO CTAOMIM3UPYETCSL.

2. YucnenHasi peakuusi — HHTEHCHU(UKAIMSI PpPa3MHOKEHUS
(ComnbILIe IOKOJIEHHH B IO, AWL B KJIaJKe U Mp.) 1 IMMUTPALHS 0CO-
Oell B MecTa KOHLIEHTPALMX JOOBIYH.

KaxnoMy MOHATHO, YTO MallOYMCICHHOCTD JKEPTB IS XHUIHH-
Ka 1m10xa, 100 MoApHIBaeT MuIIeByo 06a3y. MHTepecHel, 0HaKo, To,
YTO OYEHDb BBICOKAsI YUCICHHOCTD KEPTBBI TOXKE II0XA: )KepTBa c1ado
pasMHOXKaeTcs U3-3a BHICOKOI BHYTPHUBHIOBOH KOHKYpeHUIUH. OnTu-
MaJIbHBIM BapHAaHTOM SIBJISIETCS CPEAHUHN YPOBEHb YMCIIEHHOCTH. [Ipn
3TOM CKOPOCTb Pa3MHOKEHUS )KEPTBbI MaKCUMaIIbHA, U XUIIHUK MO-
KeT U3bIMaTh IPUPOCT, He CHIKAst OOIIYIO YUCIEHHOCTh TOOBIYH.

Koukypenyus

JlaHHBIN TUTT B3aUMOACHCTBUM BO3HHUKAET TOTA, KOTAA JBE WU
0oJjiee opraHU3MEeHHbIE €TMHUIIBI UCTIONB3YIOT OJIMH U TOT )K€ pecypc
Cpenbl, HaxOIAIuics B Aedurure. B mpupoe HET OpraHu3MoB, CITO-
COOHBIX TOOETUTH B 00pEOE cpasy 3a Bce pecypchl. OHM KHUBYT TOIb-
KO TaM, rae mooexnaror. s 060uX KOHKYPEHTOB B3aUMOICHCTBHE
HEOIaronpusaTHO. Y HUX B TOW WM WHOM CTEIIEHU TMAJaloT CKOPOCTh
pocTa, MI0IOBUTOCTD, yXyAIIAIOTCS JPYTHe TOKa3aTel, OT KOTOPBIX
3aBUCUT BBDKHBaHME. J[eCTBHE KOHKYPEHTOB HA3BIBAIOT IKOJIOTH-
YecKoil KoMmmpeccuei. YaneHue KOHKYPEHTOB MM MX YacTH OT-
KpBIBAET JIJIsl OpTaHU3Ma JIOCTYII K TOTIOTHUTEIBHBIM pecypcam, )KHUTh
CTAHOBUTCS JIydIIle, U YIIYUIICHHE MOKET ObITh 3apETUCTPUPOBAHO TIO
rapamMeTpaM opraHu3ma. Peaknys Ha yMEHbIIEHUE YIIOMSIHYTOH KOM-
MIPECCHU — 3TO IKOJOrMyYeckoe BbICBOOOkAeHUe. Hampumep, mpu
MIPOPEKUBAHUH JIECOB YBEIINUMBACTCA CKOPOCTh POCTA OCTABICHHBIX
nepeBbeB. Vcxon KOHKYpEHLMH TpecKa3aTh 3apaHee TPYAHO, Tak
KaK OH 3aBHCHT OT JICHCTBHS Ha KOHKYPEHTOB APYyTHUX GakTopoB. Taxk,
B CMEMIAHHBIX KYJIbTypax MY4YHBIX XpymakoB (7ribolium confusum
u Tribolium castaneum) TIEPBBINA BU MOOCKIAET MPU OOJIEe HU3KOMN
TeMIepaType U BIaKHOCTH, BTOPOH — HA000POT.

Konkypenmuio kmaccuumupyoT aByMms crocobamu. llepBwiid
TIPUHITUT KJIACCU(DUKAITIH — TI0 OCTPOTE OTHOIIECHUH. 3/1eCh BBIIEIS-
IOT JIBa BHJIa KOHKYPCHITHH:
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1. UnTepdepennnonHasi, WM nNpsMasi, — HEMOCPEICTBEHHOE
NIOJABJICHNE KOHKYPEHTa HallaJIcHUEM, 1aMU U T. [I.

2. JKeniIyaTaiioOHHAas, WM HelpsiMasi, — KOCBEHHOE BO3JEH-
CTBUE HA KOHKYPEHTA YEPE3 YHUUTOKEHUE PECYPCOB.

Cumnraercs, YTO BTOpPOH BHUJ 00JIee MATOK M MOXKET MEPEXOUTH B
nepBblid. [ToqoOHBIM 00pa3oM OCYIIeCTBIISIETCS MEPEX0 PA3HBIX BU-
JIOB K KaHHHOATN3MY IIpH OCTPO HexBaTKe OenaxoBoi muuiy. [1epBorii
TUI KOHKYPEHLIUU OOBIYEH Y >KUBOTHBIX CO CIJIOXHBIM ITOBEICHHUEM.
Ob6cyxnaemoe moapa3ae’cHue UMEeT U3bSH, MOCKOIBbKY KOHKYpPEH-
LU SABIISETCS SKCIUTYaTallMOHHOW II0 ONIPEIEICHHI0, HE3aBUCUMO OT
OCTpPOTBI OTHOLIEHHUH. 1103TOMY B HallbHEHUINIEM U3I0KEHUU MBI CTa-
HEM ONHUpaThCs Ha APYTYI0 KiacCH(HUKAIMIO, TPUHIMI KOTOPOH —
CTEIEHb POJCTBA KOHKYPEHTOB. B COOTBETCTBUU C 3TUM IIPUHIIUIIOM
BBIJICJIIIOT BHYTPU- M MEXBHUAOBYIO KOHKypeHUUI0. PaccMmorpum
IIPUMEPBL 110 KaKIOMY U3 IBYX BUJOB.

I. BuyrpuBunjaoBas.

1. HaBepHoe, caMblil pacipocTpaHEHHBbIH ee BapuaHT — nuwyesas
KOHKypeHuus. K Hell oTHOCHTCS, B 4acTHOCTH, OCTpeimas 6opbda
MEXy PaCTEHUSIMH 3a CBET. B I'yCTBIX 3apOCIIIX Pa3HbIX BUIOB — OT
MOPKOBH JI0 COCHBI — MPOLIEHT THOeIHn oco0eil oueHb BBICOK. Pacre-
HUS IPY KOHKYPEHLIMH BEAYT ce0s1 HECKOIBKO HHAaUe, YeM KUBOTHBIE:
Yy HUX HE CTOJIBKO M1aaeT YUCIEHHOCTb U III0JJOBUTOCTD, CKOJIBKO 3a-
MesieTcst pocT. I103TOMy Ha HKCIIEPUMEHTANBHBIX JEISHKAaX 4acTo
OLIEHMBAIOT CYMMAapHBIN Bec pacTeHuil. JKUBOTHBIX roJI0N MOPOM J10-
BOJUT JI0 BHE3AIIHBIX BPEMEHHBIX IiepeceneHuil. U3BeCTHO, 4TO Takue
TaekHble (UTO(Ard, Kak KeAPOBKAa U CBUPUCTENb, B MATOKOPMHEIE
TOJIbl COBEPIIAIOT «HAJETHD Ha 3anaaHyto EBpormy.

2. lpyrasg oObluHasi QopMa BHYTPUBHIOBOH KOHKYpPEHLIUH —
meppumopuanvias. XpeCTOMaTUHMHBIMH IPUMEPAMH  SIBIISIOTCS
JIECHBIE JEPEBbS BEPXHEIO SpyCa, MHOIME XUIIHBIC 3BEPH, JHEBHBIC
XUIIHbIE NITULBI, a TAKXKE IIeBUKME HACEKOMOsAHbIE nTullbl. Ha nHau-
BUAYyaJIbHOM y4acTKe JIETKO COOMpaTh AaHb B BUJIE Pa3HBIX PECYPCOB
U YXOAUTH OT €CTECTBEHHBIX Bparos. [Ipobnema Tepputopuii octpa u
JUISL TyTUIOTHE3AHBIX IITULL, IIOCKOJIbKY IIPUTOJHBIE K 3aCEICHUIO TyII-
Ja MOTYT OBITH B OCTPOM jeduiure.
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3. Jlns >KMBOTHBIX XapaKTepHa nosoeas KOHKypeHuums. Ocodu
MPOTUBOIIOJIOKHOTO TI0JIA JOCTYITHBI 3a4acTYIO HE BCEM, a JIUIIb JTyd-
[IIUM TIPEICTABUTENSIM. DTHM JOCTUTACTCS TPOU3BOICTBO TTOTHOIICH-
HOTO MOTOMCTBA. Ha 3TOM OCHOBaHBI TIOJIOBBIE TYPHHUPHI U OpadyHbIe
PHUTYaJTBI Y CAMBIX PA3HBIX BUIOB (00U Y TYpPyXTaHOB, MHOTHX KOITBIT-
HBIX, JJACTOHOTHX U KOIAYbHX, TEMOHCTPAIIUH Y KyPHHBIX IITHII, TAH-
16l TIAYKOB U JKypaBJiei u T. 1.).

4, OnATh-TaKH y )KUBOTHBIX, @ IMEHHO y 3Bepeil, JKUBYIIUX IPYII-
MaMHU pacrpocTpaHeHa KOHKYPEHLUS 3a Mecmo 6 uepapxuu (BOJIKH,
OpUMaThl). DTO 3a4acTyl0 CBS3aHO C TIOJIOBOH KOHKYpEHIHEH, MO-
CKOJIBKY OCOOM C BBICOKMM COLIMAJIBHBIM CTaTYCOM MOJIyYaroT MPEH-
MYIIIECTBEHHBIE BOBMOKHOCTH Pa3MHOKEHHSI.

II. Me:xxBugoBas.

1. B coBMecTHBIX TIocajakax kiaeBepoB Trifolium repens u Trifo-
lium fragiferum niepBblii BuJ moOexmaeT B OOpb0E 3a CBET 3a CYET
0oJiee IMHHBIX YEPEIIKOB JIUCTHEB.

2. B coBMecTHBIX moceneHusIX psicok Lemna gibba w Spirodela
polyrrhiza nepBeIii BUJ IpH OONBIINX 3aTyIICHUAX 00pa3yeT adpeH-
XHUMY. 3a CUET HEE OH BBIIIE ICPIKUTCS B BOJIC M 3aTCHSCT KOHKYPEHTA.

3. B 3acymuuBbix paiionax KamupopHuu nporcXoauT KOHKYPEH-
U] MEXy TPaBaMH M KyCTapHUKaMu. Eciu MepBRIMH HA TEPPHUTO-
pH¥ Pa3BUBAIOTCS TPABBI, OHU BRIOMPAIOT BOAY U3 TPYHTA, U KYCTHI HE
pasBuBaroTcs. Eciu jke KyCThl MOJHUMAIOTCS TIEPBBIMHU, OHHU 3aTCHS-
FOT TPaBHI, HE 1aBask UM XO0J1a.

4. Bo ®paniysckoM siecy DOHTEHOIO MOCie MoKapa MpOLIet
P BRITECHEHUH OJIHUX BHJIOB JIEPEBBHEB IPYTUMHU — BCe Oojiee TeHe-
BBIHOCJIMBBIMU: Oepe3a — cocHa — Ay0 — OyK.

5. Mopckue xenyau poaoB Balanus v Chthamalus (otpsin Yco-
HOTHE PaK) B MPHIUBHO-OTIUBHON 30HE MIOTIAHICKOTO MOOEPEKbs
SIBIITIOTCS. TEPPUTOPHATBHBIMU KOHKYpEHTaMH. balsHychl obex ia-
IOT B HW)KHEH YacTH 30HBI, UMest 00Jiee TOJCTYI0 PaKOBUHY U Oolee
ObICTpBIi pocT. OHM MPOCTO CPBHIBAIOT KOHKYPEHTOB €O CKall. B Bepx-
Hell YacTH 30HBI CUTYAIUs 00paTHast, KOO XTaMaITIOCKI JIyYIlle TIPOTH-
BOCTOSIT OOCBIXaHHIO BO BPEMsl OTJIUBA.

6. EcTh MHOXECTBO MPUMEPOB BBITCCHEHMS aOOPUTCHHBIX BHU-
J0B 0oJiee )KU3HECIIOCOOHBIMH 3aBO3HBIMHU. KPOJIMKHM U OBIIBI CHJIb-
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HO OCJIO’KHUJIM KHU3Hb TPaBOSIHBIM B CTEIHOW 30HE ABcTpanuu. Ha
9TOM K€ KOHTHHEHTE eBpPOINEeHCKas MEJOHOCHAs MUesia TECHUT MEeCT-
HBI aHaJor, He MMeEIoIni kajga. B AHrIMM oOBIKHOBEHHas Oenka
BBITECHSIETCS] KAPOJIMHCKOW OENKOM, 3aBe3eHHON 13 AMEpUKU. AMe-
pPHUKaHCKasi HOpKa TECHUT 0oJiee MENKYI0 €BPOIEHCKYIO.

Koraa roBopsT 0 OIM3KOPOACTBEHHBIX BHIAX, MOIPAa3yMEBAIOT,
YTO OHH, B CHJIY OOJIBILIOTO CXOJCTBA, HAXOISATCS B COCTOSIHUH OKe-
CTOUYEHHOH KOHKypeHuuu. OHAaKO BO3MOKHA W MHAs TOYKa 3PEHHUS
0 3TOMY Bompocy. Bo3MoxHo, uTo 0Opa3oBaHue OIN3KOPOACTBEH-
HBIX BHJOB — 3TO CHOCOO CHHU3HUTH JKECTOKYIO BHYTPHBHIOBYIO KOH-
KypEHLHMIO B MAaTePUHCKOM Buje. KOHKypeHIHs Kak pa3 U pa3BOIUT
BUBI, TIO3BOJISIA UM TIOCJIE PACXOXKACHUS OTHOCHTENBHO 0e300e3-
HEHHO CYyILECTBOBaTh OOK 0 OOK. MlHBbIMM cloOBaMHM, BHYTPUBHIOBAS
KOHKYPEHLUS CTUMYJIUPYET BOJTIOLHUOHHBIN MPOLIECC, Pa3BOIs BUIBI
B MPOCTPAHCTBE, BPEMEHH U crloco0ax oCcBOEHHS cpellbl. bonbIioit u
MaJIblii IECTPBIN AATIbI — HE KOHKYPEHTHI 32 MUILY, TaK KaKk O0JBIION
HaXOJIUT €€ Ha CTBOJIAX, @ MaNbIi — B BETBSIX KPOHBI. PazHbie BUIBI
LUKJIONIOB B BOAOEMax OBIBAIOT pa3/ieieHbl M0 TIIyOrHaM WM 10 ce-
30HY ITUKOBOM YHMCIIEHHOCTH U MAJIO MEIIAroT IpyT Apyry. Ha moGepe-
xbsix CIIIA GounbIioit 6aknan OepeT cenbIb U YIpsl U3 TOJIIU BOJBL, a
XKHUBYIINH PSIIOM XOXJIATBIN — KaMOaiy U KpeBEeTOK co AHAa. B AHrmnu
YeThlpe ONM3KHUX BUJIA MTUEN U3 POJia Apis «Pa3oLuINCh) CIIeIyIOIIM
o6pazom. OIuH BII UMEET poT OoJiee IUTMHHBIN, 4eM Mpodune, 1 Oeper
MUILY U3 JUIMHHBIX TPyO4aThIX HBETKOB. M3 Tpex oCTaBLIMXCsI BUIOB
OIVH KOPMHUTCSI Ha Jyrax, a Apyrie — B KyCTapHHUKOBBIX 3apOCIIsX,
MpUYEM JBa IOCIEAHUX — B Pa3HbIE CE30HBI.

OTcyTCcTBUE KOHKYPEHIIMH MEXy POJACTBEHHBIMH BUIAMH JaBHO
UCTIONB3YeTCs B MPUKIAAHON AearenbHocTH. B Tembix npynax Ku-
Tasi MHOT'O BEKOB Pa3BOJST KapIOBBIX PBIO, TOMeIasi B OJMH NPy 10
MATH-IIECTH HE MEIIAIOIIUX ApYT ApYry BuAoB. B mogobHoM npyny
Oenblil aMyp — TUONYHBIN (uTOodar, Oenblii WM MeCTPhIA TOJICTONO-
OMKH — MIaHKTO(Aru, HUPPrUHA MUTAETCS YEPBIAMHU U JETPUTOM, Yep-
HBIH aMyp — MOJUTIOCKaMU, a OeJIbIi aMypCKUil Jiell U Kapl BCESTHBL.
Cronb pauMoOHANBHBINA MOAXO] MO3BOJSIET HOOBIBATH 10 5 T PHIOHI €
reKTapa BOIHOTO 3epKaia.
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Anmubuo3 (amencanuzm)

He uckiroueHo, 4To JaHHBIN TUI B3aUMOJIEHCTBUMA MPOU3OILIET OT
KOHKYPEHTHBIX U MpeACTaBisieT co0oi KpaitHuil ux tum. CyTb aHTH-
01o03a B TOM, YTO OAMH BHUJ HAYKCTO MOJABISET APYTOH, a caM He uc-
MBITHIBAET HUKAKUX BO3ICUCTBHIH C €ro cTOPOHBL. Takoe mojiaBieHue
CKOpEE BCEro SBIISETCA CIEACTBUEM OTPHLATENbHBIX OMOTHYECKHX
BO3ACHCTBHI B HBOJIOLMOHHOM NponuioM. HeraTuBHoe BIUsIHHE, KaK
MPaBUIIO, UMEET XUMHUECKYIO pUpoay. BoT HekoTopBIe mpuMepsI:

1. AHTUOHMOTHKH, BBIJENIIEMble MHOTUMU TPUOAMH, TIOJABIISIOT
OakTepuii u Apyrue BUABI TPUOOB.

2. Mopckue nepuauHreBbIe Bogopocau pona Goniaulax cexpe-
TUPYIOT BEIIECTBA, ry0smiue BClo (payHy B OONBIINX 00BeMax BOJIBL.

3. KopHu scTpeOMHKN BOJIOCUCTOM BBIIENIAIOT TOKCHUHBI, TyOsIue
JpyTHUe TPaBbl, U ACTPpeOUHKA 00pa3yeT YUCThIE 3apOCIH Ha OONBIINX
IUIOINAAAX. AHAIOTHYHBIM 00pa3oM, poro3 IpH 3apacTaHWU BOJOEMa
MOJABJISIET BCE BBHICIIME PAcTEHHs, a BBIAETCHUS (acoau TOPMO3ST
POCT SIPOBOIA MIIEHHIIBI.

4. U3 pa3nararoniuxcst JUCTbEB KalllTaHa BBIACISIIOTCS TOKCHUHBI,
MOJABJISIOLINE CESHIBI MHOTUX APYTHX JEPEBLEB.

5. llandeit BeigenseT geTy4ne TEPICHOBBIE COEANHEHUS (IIHE-
o011, kam(dapy), KOTOpbIE TIPUBJICKAIOT MUENI. JTH K€ BEIIECTBA — AbI
ULl ApYTUX TpaB. Bokpyr mandeiHsix 3apocieil 4yacTo UMeeTcs 1o-
J10Ca TOJION TOYBEI.

Bo3moxHO, K aHTHOMO3Y OTHOCSTCS ClydaW 3aTCHEHHs pacTe-
HUU OpyT APYroM, KOTna JUisi OJHOTO W3 BUIOB OOph0a 3apaHee 0e3-
Ha/Ie)KHa, HAIPUMEP, B CUIIy Pa3HOW BBICOTHI B3pOCIBIX ocobeil. O0-
JIAMBIBaHUE BETBEU M YCHIXaHWE CTBOJIOB OT CJIIABJIMBAHUS JIHAHAMH,
BEPOSITHO, TAKXKE CITy>KaT MPUMEPaMU aHTHOHO03a, XOTA B 3TOM Cllydae
OCHOBa aHTHOMO03a — HE KOHKYPEHIIHS.

Kommencanuszm

HazBanue »TOro THma MeEXBHUIIOBBIX B3aUMOIEHCTBUHI IPOUC-
XOJUT OT JIATUHCKUX CJIOB Cum — COBMECTHBIA U mensa — Tpamesa.
[To cyTu peub uper 00 OJJHOCTOPOHHEM HCIIOJIB30BAHUHU OJJHOTO BUA
IpyruM 0e3 HaHeceHwus yiiepoa. [I[pumepbl kKOMMEHcaIM3Ma ACIsATCS,
10 KpailHe#l Mepe, Ha TpU KaTEerOpUu:
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1. HaxneOHn4ecTBo. Erunerckue namim conpoBOXXIAarOT CTaAo
KpYITHOTO pOraToro CKOTa M IMOEJAar0T BCIYTHYTHIX UM MEJIKHUX XKHBOT-
HBIX. PHIOBI-TOLIMaHBI SIBIIAIOTCS HaXJIEOHMKAMH aKyJl, a TUEHbI — JIbBOB.
Y HaceKOMOSAHBIX pacTeHuil u3 pona Nepentes B XKHUJIKOCTH JIOBUMX
KYBIIMHOB >KHUBYT JINUNHKU KOMapOB-KYJIHUIHI U CTPEKO3, yCTONYMBBIE
K MUIIEBapUTeNbHBIM pepMerTamM. OHH MUTAIOTCS YaCThIO MOMMAaHHBIX
pacTteHneM HacekoMbIX. [locnenHuil mpuMmep sSBIAETCS CHOPHBIM, IO-
CKOJIBKY TYT MOKET UATHU peyb O MUIIEBON KOHKYPEHLIUH.

2. KBapTtupantcrBo. Cpean3eMHOMOPCKUE PBIOKH Kaparmychl
NOPAYYTCS B OpraHax AbIXaHHUs TOJIOTypUil. MOJIOIb Pa3IniHBIX PHIO
criacaeTcsi OT BParos, KUBS MEXAY LIynauel Meay3 U akTHHUH. Pa3-
JTUYHBIE SNUQUTH (OpXHIEH U Ap.) HCIONB3YIOT AEpeBbs Kak cyO-
CTpat, MOJHUMASACH HA HUX K CBETy 0Oe3 OONBLIMX 3aTpaT Ha POCT.
CeMeHa Jo1yxa, 4epeibl U UHBIX paCTeHUHN pacIpOCTPAHSIOTCS, IPH-
KPEILISACH K LIEPCTH 3BEPEU U OACIKE JIFOACH.

3. CoueTanne KBaAPTHPAaHTCTBA ¢ HaxJeOHM4YecTBOM. [lonu-
xerta Nereis fucata )VBET B paKOBUHE paka-oTIIENbHUKA Eupagurus
prideauxi u 6epeT OCTaTKH MUILYU MPSIMO C €ro POTOBBIX OpraHoB. B
THe3JaX NTUL U HOPax IPhI3YHOB OOMTAaET MHOXECTBO MEIKUX diie-
HUCTOHOTUX. OHM HaXOIAT TaM HE TOJBKO yOEKHINE, HO U MUILY B
BHJIE pa3fiararoluxcs OpraHUYecKUX OCTAaTKOB. MIHOrnma BOKpyT Io-
3BOHOYHOTO >KMBOTHOTO COOHMpAaeTcsi MHOTO BHJIOB KOMMEHCAJOB.
Tax, B HOpax aJbMUIICKOrO Cypka OJHUX TOJIBKO XYKOB 3aperucTpH-
poBano 110 BugoB. Pa3ianunbie KOMMEHCANBI (TIOJIUXETHI, TBYCTBOP-
YaTble MOJITFOCKH, KPaObl, phIOBI) )KUBYT B HOPKaX KPYMHBIX MOPCKUX
yepBeit (pox Erechis) u porommx kpeBetok (poasl Callianassa, Uro-
gebia), B Tene ry0oK, B MAHTHITHOM MOJIOCTH yCTPHII,

IIpomoxoonepayus

[Tpu naHHOM BHJE B3aMMOCHCTBUN MPOUCXOIUT (HaKyIbTaTHUB-
Has (HeoOs3aTenbHas) «B3aUMOIIOMOIIBY MPEACTABUTENCH DPa3HBIX
BHUJIOB. DTO 03HAYAET, YTO MapTHEPHI MOTYT CYIIECTBOBATh M HE3a-
BHCHUMO JIpYT OT Apyra. [IpuBenemM HEKOTOpbIE IPUMEPHI:

1. B Adpuke pa3inuuHbie BUIbI ITHI[ CKICBBIBAIOT YICHUCTOHO-
IUX C KOKM HOCOPOTOB U OYHBOJIOB, MOJIy4Yasl MUILY U OCBOOOXKIast
MapTHEpa OT Napa3uToB.
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2. EcTpb aKonoruyeckas rpymmna «4dCTHIIBIIUKOBY, YOUPAIOLIINX
OCTaTKH MUILIY W30 pTa PeIO (Ipyrue peiObl) U KPOKOJUIOB (TITULBI).

3. Kpauku u namnm ycTpanBarOT COBMECTHBIE THE3/IOBBS U CO-
BMECTHBIMU K€ YCHUJIMSMHU JIerde 0OHapy>KUBAIOT OOIIUX €CTECTBEH-
HBIX Bparos.

4. Pactenus 1 HecrieU(PUUYHBIE ONMBUIMTENN 00ECIICUNBAIOT BhI-
KUBaHHUE JPYT ApyTa. ITO ke OTHOCUTCS K CIIy4yasiM IepeHoca CEMSH
pacTeHHH B JKETyKaxX )KUBOTHBIX.

5. MypaBbu Formica cinerea NATAtOTCA BBIAEIEHUSAMU T'yCEHUL
rony0sHoK poaa Maculinea v 3a 5TO 3alIMIIAIOT X, TIO3BOJISIS 3aPbI-
BaThCsI AJ1s1 OKYKJIMBaHHS B COOCTBEHHBIN MypaBEHHUK U JaXKe MOKH-
paTh I€TBY MypaBbeB. AHAJOTMUHbIE OTHOIIEHHUS Y PBIKET0 JIECHOTO
MypaBbd U TJIEH, KOTOPBIX MypaBei JOUT.

6. [IpoToKOONEpAIIMOHHBIE OTHOIIEHHSI HAOIIOJAI0TCS Y JIIOJIEH C
OJOMAaIllHEHHBIMU BUAAaMU )KMBOTHBIX U pacTenuil. [1o kpalinei mepe,
3TO KacaeTcsl TeX BUAOB, UTO KUBYT HE TOJBKO BO3JIE HAC, HO U B JH-
KOU IpHUpoJE.

Mymyanuzm

JlarHOE siBIIEHME O3HAYAET COMPSHKEHHOE pa3BepThIBAHUE HACTe -
CTBEHHBIX MPOTPaMM JBYX HJIM OoJiee BHUIOB, MOBBIIIAIOIIEE BEPOST-
HOCTh peajM3aliM KaxJ0d U3 HuX. MHaue roBopsi, 3T0 «B3aUMOIIO-
MOIIIB» Pa3IMIHBIX BUIOB, HO, B OTIIMYHE OT KOMMEHCAIN3Ma, O0JIUTaT-
Has, oOs3aTenpHass. CKa3aHHOE 03HAYAeT, YTO MYTyallbl HE CIIOCOOHBI
YKHUTb OTJEIBHO APYT OT Apyra. X COXXUTENBCTBO TaeT 3KOIOTHIECKHE,
a 9acTo W 3BOIIIOIMOHHBIE TPENMYIIecTBa. BOT HECKOIBKO MPIMEPOB.

1. Pazuble Bums! nHGY30pHiA, THAP, TUTAHAPUI U MaIPENOPOBBIX KO-
paJuIoB KUBYT B CHMOMO3€ € 300XJ0pemiaMi. Bomopocnu uMeroT moz-
XOJAIIYIO Cpeny, JaBasi B 0OMeH yrieBonsl. B ciydae ¢ undysopusmu
pona Paramecium B OIHOHN WX KJIETKE MOXXET HAXOJHUTHCA O MSATHCOT
300XJIOpeIlT, KaX/1as B OTJIeNIbHON Bakyonu. Eiie mHTepecHei, 4To B BO-
JOPOCIISIX 0OHApy>keHBI BUPYCH. [locimenaue KOHTPOIUPYIOT CTaOMITh-
HOCTH T€HOTHIIA BOAOPOCIIEH, YHIITOXasg TeHETHIECKUX «YKIIOHHACTOB.

2. Y camBIX pa3HBIX MHOTOKJIETOYHBIX YKHBOTHBIX €CTh YIIOMH-
HaBIIMECS BbIIIE COXHUTEIN B MUIIEBAPUTEIHFHOM TpPaKTe, KOTOPHIE
nepepabaThIBalOT KIETUATKY, TIEPEBOMS €€ B JIETKO yCBosieMble (op-
MBI YTJIEBOJIOB.
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3. KinyOeHbkoBBIE OaKTEepHH SABISIFOTCS a30T(hUKCATOPaMH U K-
BYT KOJIOHUSIMH Ha KOPHSX T0JI0- U MMOKPHITOCEMEHHBIX PacTCHHH, B
OCHOBHOM 000OBBIX (BCEro OKOJO ABYXCOT BMAOB pacTeHuid). OHU
MIEPEBOAT a30T B HUTPATHI, OTy4yasi B3aMEH YIJIEBOJIBI.

4. Mukopu3za — cityyail MyTyaJTHCTHUECKHUX OTHOIICHUH BBICIIHX
pacTeHuil co IUIAMOYHBIMH Trpubamu. OHa yBENIMYMBACT IUIOMIAJb
BcacbiBaHuA B 10—14 pa3. [ puObI onATE-TaKu MOTYYaIOT YTIEBOABI.

5. Brlie roBopuiioch 0 CBETALIMXCS OaKTEPHAX, BXOASALINX B CO-
ctaB (oToQOpOB rTyOOKOBOIHBIX PBIO U TOJIOBOHOTUX MOJUTIOCKOB.

6. K MmyTyanusmy oTHOCSTCS 1ajeKo 3alle/ne OTHOIEHUS MHO-
T'HX PACTEHHH U Y3KOCTIEHU(PUYHBIX ONBUIUTENCH.

7. Bakrepuu Bushnera aphidicola XUBYT B KAIIICUHUKE TIH U BbI-
pabaThIBaIOT aMUHOKHCIIOTHI JIGHIIMH U TPUNTO(aH, KOTOPBIX X035~
Hy HE XBaTaeT B pAaCTUTEIHLHOM COKE.

8. EcTb rumoreza 0 CHMOMOTHYECKOM IPOUCXOKICHUHU KIIETKH,
COTJIACHO KOTOPOHM IUTaCTUABI U MUTOXOHJPHUU B JAJIEKOM 3BOJIIO-
LUUOHHOM MPOLLIOM OBUTH CaMOCTOSTENbHBIMU OpraHu3MaMu. Eciu
OHA BEpHA, TO MyTyaJli3M MOKHO pacCMaTpUBaTh KaK OYEHb IIUPO-
Koe, e1Ba JI1 He BceoO1ee sineHne. OHO 0COOEHHO UHTEPECHO C TOH
TOUYKH 3PEHUs, YTO HOBBIE BUJIOBBIE CYIIIHOCTH COCTaBISAIOTCS U3 He-
CKOJIBKHX, paHEE CAMOCTOSITENbHBIX.

[NepeuncieHnble BUAB OMOTUYECKUX B3aUMOJACHCTBUIN SIBISIFOTCS
HanOoJee pacpoCTPaHEHHBIMH B IPUPOJE, OMHAKO HE HCUEPITBIBAIOT
Bcero ux pazHooOpasus. Ecte Onotuueckue hakTopsl, He OAJAOINe-
csl noka knaccudukanuu. Hampumep, U3BECTHO, UTO psill TPHI3YHOB U
NITHIL IETAIOT 3arackl CEMSH Ha 3UMy. Te, KTO XOpOIIO HaXOJAT CBOM
KJIa/I0BBIE U UCTOJB3YIOT MX, — XUIIHUKU. Te, KTO HaXoJsaT MI0X0, —
pactpoCTpaHUTENN CeMsH. Y MHOTHX PAacTeHHWH ceMeHa JUIsl HOp-
MaJIbHOM BCXOXKECTU JOJDKHBI TIOOBIBATh B MHUIIEBAPUTEIBHOM TPAKTE
XHIHUKa. U HesICHO, KaK pacleHuBaTh IBOSKYIO pOJIb XHUIIHUKA. BbI-
TaNnThIBAHUE PACTEHUH KOMBITHBIMHU M OXJIECTHIBAHHE AEPEBBSIMU JAPYT
Jpyra He CTOAT OJM3KO HU K OHOMY U3 MEpPEYNCICHHBIX THIIOB B3au-
MozencTBui. To ke OTHOCHUTCS K CPACTaHUIO KOPHEH IEPEBBEB OJHOTO
U Jake pa3HbIX BHIOB. Tak, B TYCTBIX HacakAeHWsX enu Picea alies
cparnieHbl KopHsamMu okoiio 30% ocoOeitl. 3mech UMEeT MECTO IpAMON
(PU3HOIOTHYECKUI KOHTAKT, XapaKkTep KOTOPOTro MOKa HUKOMY He sICEH.
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OKOJIOTHUECKHUH CTaTyc mapa3suTU3Ma TOKE He 10 KOHIIA SICEH, T0-
TOMY YTO OTCYTCTBYET €ro OOIIETIPUHSTOE ompeaeneHne. PakTuiecku
Mapa3uTH3M — ATO CYLIECTBOBAHUE B OPraHW3MEHHOH Cpefie KU3HH, O
YyeM TOBOPUIIOCH BhIe. Eciu xke paccMaTprBaTh Mapa3uTH3M Kak CIIo-
€00 B3aMMOJIEHCTBUS YWICHOB 9KOCUCTEMBI, TO OpocaeTcs B r1a3a sSiBHast
«acHMMETpUs» B OTHOLICHHSX Mapa3uTa U X03IuHa: TIapa3uT SIBIETCS
IUTSL XO35IMHA JIMIIb OTHUM U3 (PaKTOPOB CPe.Ibl, a XO3SHH IJIS apa3u-
Ta — cpenoi co MHOKECTBOM (hakTopoB. OUEBHIHO, YTO B HEKOTOPBIX
9KOCHCTEMaX Mapa3uThl 3aMETHO BIIMAIOT HAa XO35€B, ABJSSICH, HAPH-
Mep, PEryISITOpaMH MX YHUCIEHHOCTH. VI3BECTHO Takke, 4TO BOAHBIC
JIMYMHKA MHOTHX Tapa3uTOB SIBJISIOTCS BAKHBIMUA KOPMOBBIMH OOBEK-
Tamu pb10. Ho 3T0 yiKe Apyrue THITbI MeXBHIOBBIX OTHOILICHUH.

JleMaKoJiorus

Ot JlunHed u a0 Hayana XX BeKa BHUJ CUUTAJICS BHyTPEHHE ToO-
MOTEHHBIM U TOTOMY HenenuMbIiM. C Hayasla BeKa JOMAIOTCs Mpea-
CTaBJICHUS O BUJIE KaK 0 MOP(OJIIOTHUECKH OJHOPOJHON COBOKYITHO-
cTH 0co0eit. OTKPBIBAIOT sl ceocpaghuueckux pac (MMOJIBUIOB), TOXKE
CIiepBa CUMTABIINXCS HEAECTUMBIMHU. Y3HAIOT, YTO PAIUUMS MEKIY
MIO/IBUJIaMH CJIararoTcsl U3 MHOXKECTBA MEJIKHUX MOCTENIEHHBIX U3MEHe-
HUH, KOTOpbIE CBSI3aHBI ¢ JecTBHEM cpeabl. HemoaHoTa npupoaHbIx
nperpaja o0ycnoBIrBaeT 00MEH reHaMu MEXY [TOJIBUAaMH U LETIOCT-
HOCTB Ononoruueckoro Buaa. [lo3gHee OTKPBIBAIOT dKo0102UYeCcKUe U
Quzuonoeuyeckue pacwvl, KOTOpble MOTYT OOUTAaTh U Ha OJHOH Tep-
PHUTOpPHH: HEPECTOBBIE packl peI0, packl Mapa3UTOB MO XO3SUHY U TIp.
Cymmupys caenanable oTkpbiThd, C. I1. CemenoB-Tsn-1lanckuit
(1908) u H. Y. BaBuiior (1931) BBIACHAIOT 08¢ NputuHbl 6HYMPUBU-
008020 pazHOOOPA3UL:

1) He3aBepILIEHHOCTH Mpoliecca pa3esICHUs BU/Ia Ha TOUYEpHHUE;

2) pa3Hble afanTalyy B pa3HbIX YacTsAX apeaia, KOTOpble YBEINIH-
BAIOT FeHETHUYECKOE Pa3HOOOpasye BUa U MPUIAIOT MY YCTOHYUBOCTb.

[TocTenenHo co3naercs NMpeACTaBICHHE O BHUAE KakK NOIUMu-
nuyeckol cucmeme cO CI0XHOW BHYTpEeHHEH CTpyKTypoi. BHyTpu
BHJla BBIAENSAETCA HECKOJBKO IUIAHOB CTPYKTYPHOM OpraHM3aluH,
KOTOpBIE TTOKa3bIBAIOT:
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1) amantanuu K cpeae (Mopdonornueckue u GU3NOIOTHISCKUE
hopms);

2) MexaHU3Mbl BOCIIPOM3BOJICTBA (BO3PACTHAs, TIOJIOBAst M COLIH-
allbHas CTPYKTYypa);

3) ymopsiioueHHOE HCTIONB30BaHUE TEPPUTOPHUU U €€ PECYPCOB
(IpoCTpaHCTBEHHOE pacipeie]CHIe 0Co0ei).

Oxkazanochk, YTO BCE 3TU ACTIEKTHI JOBOJILHO XOPOIIO YBSA3BIBAIOT-
csl ¢ ueel CyIeCTBOBAHMUS 3JIEMEHTAPHBIX BHYTPUBUIOBBIX €MHUILL —
nony.Jasiumii. J[aHHbIe €qUHULIBI CIIEI0BANIO BCECTOPOHHE N3YUHTh.

TepMUH «HOMYJSIUMSD) TPUILEN B OMOJOTHIO M3 COLHONOTHU U
nemorpaduu (0T IaTHHCKOTO «populus» — Hapox). UTo Takoe mory-
TSAUMA M0AeH? DTO MX COBOKYHHOCTB, JKUBYIIAs B ONpPEACICHHBIX
MPOCTPaHCTBEHHO-BPEMEHHBIX TpaHUNaX. JJaHHYy0 UIEI0 PEACTOSIIO
WCTIONB30BaTh MPUMEHHUTENBHO K AUKAM BUAaM. TOIYKOM K pa3BH-
THUIO IEMIKOJIOTUH CTallH:

1) He0OX0AUMOCTb OOPHOBI C BPEAUTENSIME CETLCKOTO H JIECHOTO
XO35ICTBA;

2) OTKpBITHE POJIH AUKUX )KUBOTHBIX B XpaHEHHUH U Tiepenade 00-
JIC3HEH;

3) ucTolIeHUE 3a11acOB IPOMBICTIOBBIX BHJIOB.

Pa3 BHYTpUBHIIOBBIE TPYNIIMPOBKH PEAbHO CYIIECTBYIOT, BO3-
HUKJIa HEOOXOJUMOCTh AaTh OlpeaeNeHrne nonysiunu. 1 cpasy mos-
BIJIMCH IPOOJIEMBI, HE 10 KOHIIA PElICHHBIE IO Ceil IeHb.

Ilepeas npobnaema oTHOCUTCS K cocmagy nonyisuud. Ha stoT
CUET U3BECTHBI TPH MHEHHS:

1. [Tomynsimms BKItO9aeT ocodeit mrozux 6udos. I'. mro Pue (1930)
OTIPEIEIIs €€ KaK «... JE000e KOHKPETHOE COOOIECTBO pacTeH i, 60-
Jiee WM MEHEe TOMOT'CHHOE.

2. [TpoMexyToUHast TO3ULHS 3aKII0YAETCS B IPU3HAHUU U OOHO-
8UO06bIX, U cMeuianHblx oMy asauuid. [locaeqHue cocTosT U3 B3auMo-
JEeWCTBYIOUINX BUOB, HACSISIONINX OJHY TEPPUTOPHIO.

3. [Monmynsuus BKIIOYaeT 0codeit 00Ho20 suoa.

Bomnpoc o coctaBe npuHIMNHATEHO BaxkeH. Eciiu mpuHSATS, HIet0
MHOTOBHIOBBIX TOMYJISLMNA, CTUPACTCS Pa3HULA MEXKIY MOHATHIMHU
TOMYJIALUS» U «co00mecTBO». [103TOMyY GONBIIMHCTBO HCCIIEA0BA-
TeJel CKIOHSIOTCS K MBICIH 00 OTHOBHJOBOM COCTaBE MOITYJISIIHH.
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Bmopasn npoonema xacaercs epanuy nomynsiun. CyIiecTBYIOT
JIBa TIOAX0/1a K PELICHHUIO JaHHOTO BOIPOCa:

1. Ipanuysr nonyiayuu onpeoensaiomcs epaHuyamu KaKko2o-mo
coobwecmsa. Hanpumep, M. C. I'mmsipoB (1954) mumet: «Ilomy-
JISAIUS — COBOKYIHOCTh 0CO0€W JaHHOTO BHJA, BXOJIIAs B COCTaB
MECTHOTO OMOIIeHO03a». Y O0TaHUKOB Takas IPyIIHPOBKA Ha3bIBAETCA
LHEeHOMONMYJISI M.

2. I panuyer nonyasayuu ne 0043amenbHO CO8NAOAIOM ¢ epaHuya-
mu coobuecms. VI 3TOT BONPOC MPUHLIUIHAIBHO BaxkeH. B mpupo-
JIe OYeHb MHOTO TaK Ha3bIBAEMBIX 2emepOomOnHblX 81008, Y KOTOPBIX
pa3HbIe CTaJUU Pa3BUTHUS KUBYT B Pa3HBIX COOOIIECTBAX — B BOJE U
Ha cyIlle, B T0OYBE U Ha3€MHO-BO3AYIIHOI CpeJie, B XO3WHE U BHE €T0.
st Bo3pacTHBIX ((ha30BbIX) IPYMITUPOBOK T'€TEPOTOITHBIX JKUBOTHBIX
ObUTO JTaXke BBEAEHO 0co0oe Ha3BaHUE — reMHU(MOJY-)MOMYJIALUs
(bexnemures, 1960). K Tomy ke oueHb MOABMXHBIC KUBOTHBIE CITO-
COOHBI TepeMenIaTbcs M0 TePPUTOPUH, 3aHUMAeMON HECKOJIbKUMHU
coobmiecTBaMH. B 3THX ciydasx B Ipenenax OJHOTO cOOOIIecTBa
OyZeT cyliecTBOBaTh HUKAK He Iiejasi MOMYJIALKs, a JIUIIb €€ YacTb.
[MosTOMY B HanbHEHIINX PACCYHKACHUIX MBI OyJIEM MPHICPKUBATHCS
BTOPOM TOUKH 3PEHUS.

Tpembsa npobnema cBsi3aHa C 8bIOOPOM NPUIHAKOS, BBOAUMBIX
B ompejiesieHre nonyJssauuu. HesicHo, 4To siBisieTcsl TiaBHOM 4epToi
00bEKTa — TEPPUTOPHS, OOIIHOCTh YEPT CTPOCHHUS OCOOEH, MX TeHe-
THUYECKOE CXOJACTBO MM HeuTo hHoe. Ceiiuac MOYKHO BBIIENUTH JBE
OCHOBHBIE TIPUYMHBI Pa3HOTJIACUI 10 JAaHHOMY BOINpocy. Bo-mepBbIx,
3TO pas3Hble CHEeUMATBFHOCTH HCCIeoBaTeNie — CUCTeMaTHKa, 3KOJIO-
THsl, TeHETHKA, TeOpHus 3BOoLH. CHCTEMAaTHK COCPEIOTOUYEH Ha IpH-
3HaKaxX CTPOCHMS, OTIMYAIOIIMX YWIEHOB TAHHOM MOMYJISILIMY OT YWIEHOB
JIpyTUX. DKOJIOTY MHTEPECHBI apeal, YUCIEHHOCTh, POJIb MOMYJISINH B
TOM WJIM UHOM coo01iecTBe. [ eHeTHK n3ydaeT KOHIICHTPAITUHU aJuIeTIeH
B TIOMYJISILIMU, MHTEHCUBHOCTh OOMEHA FeHaMU C IPYTHMH OIS
MU | T. 1. BO-BTOPBIX, 3TO OTPOMHOE pa3HOOOpa3He N3ydaeMbIX O0BEK-
TOB. EcM cpaBHHUTH MOMYJISIIMA MUKPOOOB, MBIIICBUAHBIX TPHI3YHOB,
IyOOB, CJIOHOB, TO aXKe HempodeccHoHal YBUAUT OTPOMHBIN pazopoc
10 MHOTHM TapaMeTpaM: CpoKaM >KH3HH 0co0Oel, 3aHuMaeMoi Teppu-
TOPHH, YUCICHHOCTH, BO3PACTHOM CTPYKTYype U Ap.
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Yemeepmas npodnema — 370 CIOKHOCTD PeanbHO20 6bl0eeHUS.
nomysiuid. MexXly HUMH 4acTO HET OTYETIIHMBBIX reorpaduieckux
TpaHul], a eCTh IIUPOKHE MEepEXOAHbIE MOJIOCH. B pesynbrate, npu-
3HaK{ 0CO0EH MEHSIOTCS OT MOMYJISALUH K HOMYJISIIUY O4YeHb IJIaBHO.
Kpome Toro, akTMBHOE WIIM TIACCUBHOE pacceleHue 0co0el CHIIBHO
nepeMennBaeT TpyNIUpOBKH, YHUPUIMPYST UX Napamerpsl. Hako-
Hell, MEIIAeT CJI0KHAs BHYTPEHHSSA CTPYKTypa MOIMyJALHUH, T. €. UX
JieTICHHUE Ha ellle 0oJiee MEIKUE TPy — Pachl, I3MBI, KJIOHBL... To-
TOM SIBJII€TCS CUJIbHAA IIyTaHWIIA, B KOTOPOI HEMOHATHO, YTO CUUTATh
3a momyssinuio. ComocTaBuM JUTS IpUMeEpa MepapXul BHYTPUBHUJIO-
BBIX TPYNIIMPOBOK, CO3/IaHHBIE 300JI0TaMH U OOTaHUKAMH.

¥ 300510T0B Hepapxus CBEpXy BHU3 TaKOBa:

- reorpadguyeckasi NOMyJIsIUs — KPYITHOE PErHOHATIBHOE 00b-
eIMHEHNE 0CO0E;

- 3KoJIornyeckasi (OHOTONMUYECKAS], MECTHAs])) MOMYJISIIUS —
MoceseHue B IPUToIHOM JaHamadre;

- 3JleMeHTapHas MOMYJISIUMA — MeJIKasi TeppPUTOpPHaJIbHAS TPYTI-
MIMPOBKa;

- mapue/UIApHasi TPyNNUPOBKA («00Jb1Iasi ceMbs») — elie 00-
Jiee MeJKasi COBOKYITHOCTh CEMeN MM OJAMHOYEK, )KHMBYIIHX B HETO-
CPEJICTBEHHOM COCE/ICTBE.

YV 00TaHMKOB HepapXus UHAS:

- KJIuMaTHyeckas (reorpaduyeckas) monmyJsilusi 3aHUMAaET
YacTh apeajia BUAa O CIenU(PHIECKIMUA OCOOCHHOCTSIMH KITMMATa;

-3nadguyeckas NOMyJIsILAS CBsI3aHa C XapaKTEPHBIMU [IOYBEHHO-
TPYHTOBBIMH YCIOBUSIMH;

- IeHOTHYecKas MONYJISUMs NPUYypOYeHA K ONpeAeTIeHHOMY
THUITy paCTUTEIHHOTO MOKPOBa (COOOIECTBA).

B Gosnee KpymHBIX BHYTPUBHIOBBIX TPYIITUPOBKAX JIMHEHHBIEC Tpa-
HHILIBI MEHEE OTUYETIIMBBIL, HO 00JIee CTaOMIIbHBI, 8 YCTOMYMBOCTD YHCIICH-
HOCTH, OOraTcTBO TeHO(OHA U HAJISKHOCTH CYLIECTBOBAHMS OOJIbLIIE.

Hayke wm3BeCTHBI HesICHBIE CIydyaW HENABHO OOpPa30BaBIIMXCS
TPy, MaJbIX MO YUCIEHHOCTH W TeppuTopuu. CTaHyT JU OHM CO
BpEMEHEM MOMYJIAUSAMH, HUKTO He 3HaeT. J\JI1 HUX BBEJECHO CIEIH-
albHOE Ha3BaHME — «()OPMBI MOMYJIAHOHHOI0 PAHT .
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OrnucaHHbIe TPOOJIEMBI IPUBEITH K BETUKOMY H300MIIHIO OIpeie-
neHui monynsiun. /i nanpHeineld padoTel BO3bMEM OJTHO U3 HHX,
KOTOpPOE HUYEM HE XY¥KE MPOYUX.

HOl'lyJ'lﬂIIHﬂ — I3TO0 MUHMMAJIbHAsl BHYTPUBUI0Bast
rpynmnmpoBkKa 0006eﬁ, MJINTEJIBbHOC BPEMS 3aHUMAaK0 LI ast
OMmpeaeJICHHOC MPOCTPAHCTBO U OTHOCUTEJILHO
HU30/JIUMPOBAHHAA OT APYIUX AHAJOTHYHBIX I'PYNIIIUPOBOK

[MomeiTaemes pacmmgpoBarh onpenenenue. [Ipexae Bcero, mo-
nyJnsinus — GopMma cymiecTBoBaHMs BHAAa. B 3ToM ee riaBHOE CBOIA-
CTBO M OHMOJIOTHYECKasi CYIHOCTh. OTCIO/Ia BBITEKAIOT CIIOCOOHOCTD
K CAaMOBOCIPOM3BECHUIO, [UIUTELHOCTD CYIIECTBOBAHHSI, OOLTHOCTD
MpU3HAKOB ocobeil. KpoMe Toro, Ml yxe 3HaeM, 4TO MOIMYJSIHS —
310 cuctemMa. Cue 03Ha4yaeT, YTO OHa pearupyeT Kak HeuTo IeJIoe Ha
T00bIe BHEITHUE BO3/ICHCTBHSI.

[Moo6OHO Mr000# ApyTro¥ cUCTEME, TOMYJISIMS UMEET COOCTBEH-
HBIE NPOCMPAHCMEEHHO-8PEMEHHbIE 2PAHUYbI, O YEM TOBOPUTCS B
OTIpEe/IETICHUH.

OTHOCUTENBHO MPOCTPAHCTBA 3aMETUM, YTO ITO MOHATHE JIy4Ile,
YeM MOHATHE «apean», KOTOpOe BCETAa MOApa3yMEBAeT IUIOIIAIb.
s oburatenedl e BOJHOW WM TMOYBEHHOW TOJIIM PEYb MOXKET
UATH TOJIBKO O TPEXMEPHOM IIPOCTPAHCTBE.

IIpocTpaHcTBO, 3aHMMaeMoOe MOMYJSILMEN, CUIBHO BapbUpYyeT.
B nckyccTBeHHOH MOMYJSIMA MUKPOOOB OHO MOXET HE MPEBbIIATh
qamky [leTpy, a y KpyHMHBIX XUIIIHAKOB BKITFOYATH THICSYU KM’ HJIH
kM®. [IpocTpaHCcTBO OrpaHUuUBaeTCs AByMs (PaKTOpaMu:

1. EcTecTBeHHBIMH NperpagaMu, KOTOPHIE AETAt0T HEBO3MOXK-
HBIM CaMoO CYIIECTBOBAHHE MOIYJISALUN BHE ONPEeTEHHBIX TPAHUILI.

2. PaamycoM HMHIMBHIYAJIbHONH AKTUBHOCTH, T.€. PaCCTOS-
HUEM, Ha KOTOpPOE€ MOTYT IepeMeIIaThCs OTAeNbHBIE oco0u. B psae
CJIy4aeB UCIOJB3YIOT TEPMUH «PAAUYC PeNPOAYKTHBHOH AKTUBHO-
cTi». OH O3Ha4yaeT paccTOSHUE, Ha KOTOPOE MOTYT IepeMeIaThes
HE TOJBKO Pa3MHOXAOIIHeCs OCOOM, HO W MX MOJIOBBIE MPOIYKTHI
(mompoOyiiTe cpaBHUTH B 3TOM IUIaHE UH(Y30pHIO, OOJBIIOTO MpY-
JIOBUKa, 3eMJIEpOHKY, Oyporo mMeaBens M ceporo kura). s BUIOB,
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Pa3sMHOXKAIOLIMXCS HE M0 BCeMy apeany (TmepeieTHbIe MTHIBI, Mpo-
XOZAHBIE PHIOBI), BBIACIAIOT TPOGUUECKHUil U PenpoayKTHBHBIN ape-
aJyibl. OOBIYHO PENPOAYKTHBHBIN — YyacTh Tpopuueckoro. Ho y Trxoo-
KEaHCKUX JIOCOCEH, KOTOPbIE IIPU HEPECTOBOM XOJE HE KOPMATCSL, 3TU
apeaJibl HOJHOCTHIO Pa300IIEHBI.

BpeMms B nonysisinuy MHTEPECHO TEM, YTO SIBJIAETCA HE aCTPOHO-
MHUECKUM, a b6uonoeuveckum. EquHuIa n3MepeHuss GHOI0ru4ecKo-
ro BPEMEHH — MOKOJIEHHE. DTO MO3BOJISIET CPaBHUBATH MOMYJIALIUH C
OYEHb pa3HON MPOMOJKUTENLHOCTBIO )KU3HU ocobeil. [ToaTomy anmu-
TEJIbHOE BpeMsi, 0003HAaUE€HHOE B ONpEAETICHUH MOIMyJISIHUY, O3Havya-
eT JUIMHHBIN psaa nokoneHuil. Ecniu B monmynauuu cnonos 3a 10 ner
OMOJIOTHUECKOE BPEMsI HE CABUHETCS, TO B MOMYJISLUH IPOCTEUIINX,
Pa3MHOXKAIOLIMXCS 4aCTO, OHO YIIIET AaneKo, TOCKOIbKY 00pa3yloTcst
MHOT'ME THICSYU ITOKOJIEHUM.

Hanmune Gonee nim MeHee OTYETIMBBIX IPaHUL TOMYJISLUN TIPH-
BOIUT K €€ OMHOCUMENbHOU U30IUPOSAHHOCHY OT COCETHUX IOIyJIs-
MU TOrO K€ BHUJA. BMecTe ¢ TeM OTHOCHUTENBbHAs H30IMPOBAHHOCTH
SIBTIsIETCS He reorpaduuecKoil, a TeHeTHYECKOW U COCTOUT B TOM, UTO
YIEHbI OJHOM IOIYJSILUU CKPEIIUBAIOTCA APYT ¢ APYTrOM daule, 4em
YIEHBI pa3HbIX. /(11 BUIOB C MOJIOBBIM PAa3MHOXKECHUEM BBEJEH NaXe
TEpMHUH NMAHMHUKCHUS (CBOOOJHOE CKpEIIMBaHKE), T. €. PAaBHOBEPOST-
HOE COYeTaHue JIOOBIX TUTIOB FaMeT MPH CKpelBaHuu. B pesynbrare,
B JUIMHHOM PsJy IOKOJIEHUI I'€Hbl PABHOMEPHO «IIEPEMEILIUBAIOTCS
MEXAY BCEMU WICHAMH TOMYJISILIMK, U BCE OCOOM COCTOSIT B TOW HJIH
WHOI cTeneHu pozacTBa. PoncTBo 0OycioBIMBaeT ABa BaXKHBIX I'EHE-
THYECKHX CBOMCTBA IMOMYJISILUU — 2eHemuieckoe eOuHCmeo U ceHe-
mu4eckyo yHuxaibHocmo. 1locnennsas o3Ha4aeT, 4YTO KOHLEHTPAlUH
aJuleNiell B Pa3HbIX MOMYJSALUAX HE MICHTUYHBI, HAIIPUMEDP, B OJHOU
MOMYJIALUH OO0JIbILE TOMYOOTIa3bIX, a B IPYroi — Kaperiaasbix 0cooei.

Crenens 0OMEeHa reHaMU MEXIY MOMYJISLUSIMA BapbUPYET y pas-
HBIX BHJIOB M Y OJJHOTO BHJA B Pa3HBIX ycioBusaX. Hampumep, oOMen
TeHaMH TeM OOJIblie, YeM OO0JIbIIe YUCICHHOCTD. [IpH BCHIBILIKaxX Ync-
JICHHOCTH HEpEeIKH MacCOBbIe MUTpannu ocobeil (capaHya, JeMMUHTH
u ap.). Murpamnum — npuyrHa MUPOYaiIIero 0OMeHa TeHaMH MEXITY
nomynsuusMu. [lpu pe3Kux maJeHusx YHCIEHHOCTH HaOIogaeTcs
oOpaTHas KapTUHA.
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Cpenr BayKHEHIIMX KPUTEPHEB MOIYJISILIMU CIEAyeT Ha3BaTh YMC-
JIEHHOCTB U IUNIOTHOCTb. BTOpoe noHsTHe BBEIM pajy MOMYJISILUH, Te
TPYIHO TOJICYUTATh YMCIEHHOCTh (MHOTOYHCIIEHHBIE WU TPYAHOAO-
crynHble BUabD). [1o CyTH MIOTHOCTB — 3TO YUCIEHHOCTh HA SIUHUILY
npocTpancTBa. EctecTBeHHO, uTO 00a MoOKa3zaTels MOTYT CHJIBHO Ba-
PBHPOBATh — OT EIUHHUI] 10 MIJTMOHOB 0co0eil. Bbicokast 4MciIeHHOCTh
BECbMa CYyLIECTBEHHA I TIOMYJISILHY, T. K. OIIPEACISET cCaMmy BO3MOXK-
HOCTb €€ CYILIECTBOBAHMS Ha OOJIBIINX OTPE3Kax BPEMEHH IIPU Pa3HOO-
Opa3HbIX BHEIIHUX BO3ACUCTBUSX. B IPHpOA00XpaHHOi MPaKTHKE €CTh
Jaxe mpobieMa MUHUMATbHBIX YUCAeHHOCHell — TeX, HIKE KOTOPBIX
MOMYJIALUS HeN30€KHO McYe3aeT 10 Pa3HbIM MpuunHaM. [Ipuunnamu
MOTYT OBITh YSA3BUMOCTD ISl BpParoB, HEBO3MOXKHOCTh BCTped 0coOei
IUISl CKPELIMBAaHUS, UX T€HETUYECKas HEMOMHOLUEHHOCTh B pe3yibTaTe
OJM3KOPOJCTBEHHOTO CKPELIMBAHMS H JIP.

Jnsa 000l MOMYyJNSIMUA XapaKTepHA CIIOKHASL GHYIMPEHHSsA
cmpyKmypa, BKIIOYAIOIAs HECKOJIBKO OCHOBHBIX ITapaMeTpPOB.

1. IlpocTpaHcTBEeHHOE pacnpeejeHne ocodeii (puc. 2).

a) Pagnomepnoe (pezynapnoe). Berpeuaercs penko. [lpuunner —
CHJIBHBIN aHTaroHU3M MEXIy 0COOSIMU IIPU paBHOM 00eCreueHHOCTH
pecypcamu. [Ipumepsl — KpymHbIe OepeBbsl, TPOIMUYECKHE MTHUIIB,
KOpMSIIIKECS HEKTapOM, MHOTHE XUIHUKH. B psize ciaydaes y KUBOT-
HBIX (POPMHPYIOTCS CIIOCOOBI OXpaHbl MHAWBUAYAIBFHOTO y4acTKa —
MeUeHHE, TOJIOCOBBIE CUTHANBI U JIP.

1 2 3 4

Puc. 2. IIpocTpaHCTBEHHOE pacipeeieHHe YWICHOB MOMYJISLIUU:
1 — paBHOMEpHOE; 2 — cily4aifHoe; 3 — IpyNIoBoe; 4 — KOHIPErallOHHOE

0) Cnyuaiinoe. Berpedaercs cpaBHUTENBHO penko. [Ipudauner —
OHOPOAHOCTh CpPEZbl, M30BITOK PECYpCOB U CBOOOIHOE MPOHHMKHO-
BeHHe ocoOeil B mro0yro TOUKy apeana. IIpu 3Tom JsieTanbHblE BO3-
JEeWCTBUS pacupenescHbl B IPOCTPAHCTBE CIIydaiiHBIM 00pa3oM (Tak
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HazbIBaeMasl cTpaTerus ciiydyaiiHoro pacnpeneieHus pucka). Orcrona
ciydaiiHas TuOens ocoOeil u Takoe e MX pacrupeneneHue. [Ipume-
PBI — OMYJISALMHU Psiia JOHHBIX OPTaHU3MOB.

B) I'pynnosoe (namuucmoe, konmazuosnoe). Hanbonee oObI4-
Hoe. [IpruuHbI — rpagreHTsl a0MOTHYECKHX (PAKTOPOB B apealie Imo-
MyJSIMY; KOHKYPEHLUS W BBIEJAHHE; OCOOCHHOCTH Pa3MHOMKEHHS
(HampuMep, BereTaTUBHOE y TOJUIIOB M pacTeHHi ¢ oOpa3oBaHHEM
KJIOHOBBIX U CEMEWHBIX TPYNIHPOBOK); COLUAIBHOE MPUTSHKEHHE
ocobeii ¢ oOpa3oBaHMeM cTail, THE3[0BUW W T.I. Pacmpenenenue
CaMHX TPYHI MOXKET OBITh CiydailHbIM (KaK Ha PHUC. 2) WIH PaBHO-
MEpPHBIM. ATperaiys yCHINBAeT KOHKYPEHIHIO MEKAY 0COOSIMH, HO
y TPYMIIBl 9acTO OOJIbIIE IIAHCOB HAa BBDKHBAHHUE (JIETYe COTPETHCS,
O0OHapyXHTh Bpara, OTOUTBCS OT HETOo, OBIAAETh AOObIUEH).

r) Konepecayuonnoe. XapaxtepHo Iisi «0OLICCTBEHHBIX)» BH-
JIOB — MHOTHX MOPCKHX NTHUI], OOLIECTBEHHBIX HACEKOMBIX, CEBEp-
HBIX OJIEHEW, JIoAeH. B OCHOBE pacnpeneneHus JEKUT cmpameus
bezonacuvix noceieHuli: BCs TOMYJALUS TpeACTaBlIeHa OJHOW KOM-
MaKTHOH Tpymnmoi ocobeil, 13 KOTOpoi OHM pa3zdpenaroTcs 10 Pa3HbIM
KHUTEHCKUM HalOOHOCTSIM, a TOTOM BO3BPALIAIOTCS HA3a.

O6o6maromymM A GopM MPOCTPAHCTBEHHOTO PACHpeAeIeHuUs
siBrigeTcss npuHIuNn OJm:

CreneHp arperanyy 4 IJIOTHOCTD, NPH KOTOPBIX
Ha0J/1101aeTCSl ONTUMAJIBLHBIN POCT U BbIKUBAHHE
NMOMyJISIMH, BAPBUPYET Y Pa3HBIX BUI0B H NPH Pa3HBIX
YCI0BHAX; KAK HeJl0-, TAK U NepeHaceeHHe siBJsieTCs
JIMMUTHPYIOIIHM (PaKTOPOM

2. Bo3pacTHasi CTPyKTypa TNOMNYJAIMH 3aBUCUT OT IPOJOJ-
KUTEITFHOCTH JKM3HH, BPEMEHH CO3pPEBaHUS, WHTEHCHUBHOCTH pa3-
MHOXEHUSI ocober. Ee Hemp3q BBIACTUTh Y OJHOKIETOYHBIX BHIOB,
ITOCKOJIBKY BO3PACT MPUIETCS ONPEAesaTh (ha3aMu JeTeHHS KIETKH.
To e OTHOCHTCS K MOMYJISIIHAAM OJHOJIETHUX BHJIOB, B KOTOPBIX BCE
0co0M — pOBECHUKH. J[JIs TPOYMX CITydaeB BBIAEIAIOT B OOIIeM BHUjIE
TPH BO3pacTa — npepenpodykmusHuiil (0COOH, HE MPUCTYIHBIIHE K
Pa3MHOXKEHUIO), penpolykmuehslii (Pa3MHOXKAIONTUECS) U nocmpe-
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npodykmugHslll (CTapble, TPEKpPaTHBIINE Pa3MHOXKAThCS OCOOH).
JUIMTENbHOCTD KajKJJ0T0 U3 NMEPUOOB Y MpeACTaBUTENEN pa3HBIX BH-
JIOB BapbHUpyeT Upe3BBIYAIHO pe3K0, KaK M CPOKU JKU3HU B IEJIOM.
Y MOHOIMKINYHBIX BHI0B, PA3MHOKAIOLINXCS pa3 B )KU3HH, ITOCTpe-
MPOAYKTHBHBINA TEpHOA BOOOIIEC HE BhIpaKeH (MHOTHE MAayKH, Kallb-
Maphbl, TAXOOKEAHCKUE JIOCOCH).

3. IlooBast CTPYKTypa BbIIEISIETCA B MOMYJALUAX 3YKapHOT,
Pa3MHOKAIOUINXCS TIOJIOBBIM ITyTeM. MI3BecTHO TpH BUA coomHoule-
HUS NOJI08:

a) nepeuyHoe — TIpU 3a4aThH;

0) gmopuunoe — Ipu POKICHHUH;

B) mpemuyHoe — IIPU CO3PECBAHUH.

B monynsauuoHHON OHOJIOTHH paccMaTpUBAETCsl TPETHH CIydai.
O 1on0BO# CTPYKTYpe HET CMBICIIAa TOBOPUTH MPUMEHHUTENBHO K Tep-
Ma(ppOIUTHBIM BUAAM. Y Pa3aelbHONONBIX BHIOB CYHIECTBYIOT pa3-
HBIE COOTHOIIEHHS TIOJIOB: PUMEPHO paBHOE (TyceoOpa3Hble); MHOTO
CaMOK U MaJIo caMIIOB (OJIEHH, JAaCTOHOTHE); MHOTO CaMIIOB M Majio
caMoK (psii TPONMMUYECKMX MKPOMEUYIIUX phIO). B HexoTopwIX ciy-
YasX COOTHOIIEHHUE TOJIOB OIpEeNeNsIeTCs YCIOBUAMHU Pa3BUTHSA S,
KITyOHE!, THUMHOK (TePMUTBI, KPOKOIMIIBI U JP.).

4. CounanbHas cTpykTypa. Crona OTHOCATCS Hepapxus, JTOMHU-
HUpPOBaHME, KACTOBBIC MOJpa3feieHHs OOIIECTBEHHBIX HACEKOMBIX.
OOs3aTenbHBIE CBOMCTBA JIIOOOTO cOLMyMa — 3TO pasfielieHhe TpyaAa
(pynxkumit) m oomen napopmanueit. @yHKIMOHATBHOE paszieeHune Obl-
BAaET CBS3aHO C IOJIOM, CTETIEHBIO 3PENIOCTH, BO3PACTOM 0co0ei, Mpu-
HaJUIeKHOCTBIO K ONPEICNICHHOM, JIETKO pa3nnauMoii kacte. Ocobu 06-
MEHHBAIOTCS 3BYKOBOW M 3pUTENBHON HHOpMAILIUEH, a TaKkKe ITHPOKO
UCTIONB3YIOT B 3TUX LEJSIX XUMHUYECKUE BellecTBa (METKH, pepOMOHBI).

[ToMuMO CcOKHOM BHYTpPEHHEW CTPYKTYPHI, AJISL MOMYJISIIUK Xa-
PaKTepHO HATIMYKE PAJa OUHAMUYECKUX noKkaszamenel. PaccMoTpuM ux.

5. PoxnaemMocTh — CIOCOOHOCTD MOMYJISIIUH K YBEITHUUYCHHUIO YHC-
JIEHHOCTH ITyT€M BOCTIPOU3BOJICTBA. Pa3niuaroT HECKOIBKO €€ BUJIOB:

a) mMakcumanvhasa (Quzuonozuueckas)— TCOPETUUECCKUN Mak-
CUMYM Ul WJCANIbHBIX YCIOBMH; ONpEIeNseTcss T'€HEeTHYEeCKHMU
CBOMCTBaMHU OPTaHU3MOB U MTOCTOSHEH ISl JAaHHOM MOMYJISAIHY;
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0) 9xonozuueckan (peanuszoseannasn)— GHaKTHUECKOE YBEIU-
YCHHE YUCIICHHOCTH; OMPEACIASTCS XapaKTepOM M CHIIOW BHEITHUX
OTpaHUYCHHI, BAPBUPYET U CYIIECTBYET B IBYX (hopmax:

— abcontomuas — YMCiI0 HOBOPOXKIICHHBIX B €MHUILY BPEMEHH:

B, = dN/dt;
— yOenbHas — YACIO HOBOPOXKACHHBIX B €IWHUILY BPEMEHH Ha
OJIHY 0CO0Ob OT HAYAITBHOTO YHUCIIA! B = dN/N dt.

B dopmynax dN — npupocT grcieHHOCTH nommysanuu; dt — pac-
CMaTPUBAEMbIH OTPE30K BpeMeHH; N — 9UCII0 0COOEH B HAYaIbHBIH
MOMEHT BPEMEHH.

BBenenne ynenpHOIN 3KOIOTHYECKONW POXKIAEMOCTH HEOOXOIMMO
JUIsL CPaBHEHUS MOMYJLILMKA C PE3KO PAa3NIUYHON 4YUCIIeHHOCThIO. lo-
HATH 3TO HE TpyaHO. [IpencraBum, YTO YHCICHHOCTh OJHOW U3 CpaB-
HuBaeMbIx nonyisinuit 10 ocobeit, a apyroit — 1000. 3a Hekoe BpeMs B
00erX MOMYJANUIX POAUIOCH ITO OHOW 0cOOM. AOCOMOTHAS POXKIae-
MOCTB COBITaflaeT. A BOT yZeNbHas MOKa3bIBAaET, UTO MPHPOCT MEPBOH
TIOITYJISIIIVH B TIPOIIEHTHOM BBIPYKEHUHW TOPa3/io OOJIbIIe, 9eM BTOPO.

6. CMepTHOCTH — yMEHBIICHHE YWCICHHOCTH IOMYJISAINHN 32
cdet rubenmu ocobe. Kak m poxkaaeMocTh, CMEPTHOCTh OBIBacT He-
CKOJIBKHX BHUJIOB:

a) MUHUMATbHAA — TEOPETHUECKUNA MUHHMYM ISl MIeaTbHBIX
YCIIOBHUH (CMEPTH TIO CTAPOCTH); OMPEENAETCSI CBOUCTBAMH OpTaHM3-
MOB ¥ TTIOCTOSTHHA [TSI TAHHOH TIOMYJISIINH;

0) akonocuueckan (peanuzosannas)— paxTudeckas ruOCIb B
peabHOM cpefie; onpeenseTcsl BHEITHIMH OTPaHUYCHHUSIMH, BapbH-
pyer. IlomoOHO pOXXTaEMOCTH IKOJIOTHYECKAass CMEPTHOCTh OBIBAET
abcomfoTHas U yaenbHas. POpMyJBl T€ Ke, TOJIHKO BMECTO OYKBBI
«B», 0003HaYarOIIEeH POKIAEMOCTD, CTABUTCS «D».

7. BbIKHBaeMoOCTb — TIPOIICHT OCOOCH OT HAYaahbHOTO YHCIIA,
BBDKHBIIIUX 32 OTIPEAETICHHOE BPEMSI.

PoxxmaemMocTh, CMEPTHOCTH M BEDKHBAEMOCTh HE MOTYT OBITH Be-
JUYMHAMU OTPHIIATEIHHBIME, OHU OOJIBIIIEe WM pPaBHBI HyIt0. BBene-
HYE Ha3BaHHBIX ITapaMeTPOB MMO3BOJIMIIO MCCIEAOBATENSIM MIPHATH K
PALY BaXHBIX 00OOIEHUH, KacaroImuXcs BOCIIPOU3BOICTBA U U3Me-
HEHUS YNCIEHHOCTH TOITY IS,
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B nepByto ouepens peub MONIET O CTPATErHd Pa3MHOKEHMSI.
JlaHHBINA TEpPMUH POIWIICS MPHU CPABHEHUH TaK HA3bIBAEMBIX KPHUBBIX
BBEDKMBAHMA — TPa(UKOB, WILTIOCTPUPYIOMIMX BBDKHUBAEMOCTH (pHC.
3). Ilo ocu abcmuice OTKIaABIBACTCA BpeMs, 10 OCH OpPAWHAT — MPO-
LEHT BBDKUBIIMX ocoOeil. [IpokoMMeHTHpOBaTh TpaduKu MOKHO
CIIEAYIOIIUM 00pa3oM.

Bces sHeprus xKU3HEAEATENFHOCTH IEUTCA HA JHEPTrUI0 Pa3MHO-
JKeHHs1 ¥ JHepruio mnoagep:kanmsi. Ecam Oonpluas 4acTb SHEPruu
pacxonmyetcs Ha pasMHOXeHHE ((GOpMUpPOBAaHHUE MOJIOBBIX CHCTEM, T'a-
MET, SMOPHOHOB), MBI OyZIeM UMETh TO, YTO Ha3biBaloT R-cTpaTerus.
JHanHasi cTpaTerus noapasyMeBaeT 0TOOp Ha BBICOKYIO TUIOJJOBUTOCTb,
ObICTpOE CO3peBaHUE, KOPOTKUI JKU3HEHHBIH UK U OOJBLIOE YHCIIO
LUKIIOB B CE30H, NMEPEKUBAHUE HEOIATONPUATHBIX YCIOBHH B MOKOS-
ieMcsl cocTosHUM. CMEpTHOCTh B OMYJIALMSAX BECbMa BBICOKAs, OCO-
OCHHO Ha PaHHHX CTaIUsIX OHTOTeHe3a. [Ipu OIaronpusTHHIX YCIOBUSIX
R-cTpatern marot peskue BCHBIIKA YHCIEHHOCTH U OBICTPOE PacIpo-
CTpPaHEHHUE B Pa3IMYHBIX MECTOOOUTAHUSX, B TOM YUCIIE HOBBIX.

Puc. 3. KpuBrie BEDKHBaHUS:
1 — K-ctpareru; 2 — nuaronanbHas kpuBas; 3 — R-cTpareru (osiCHEHHUS B TEKCTE)

Ecnu xe akieHT aenaeTcsl Ha SHEPruio MojjepxaHus (BbDKHBa-
Hust), Hawo K-cTparterns. 3xech Hanuio oTOOp Ha 3alUIIEHHOCTD
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SMOPHOHANIBHBIX CTaJUid M POAMBILETOCS MOTOMCTBA, YCTOWYMBOCTD
B3pOCIBIX 0c00€H MO OTHOIIEHUIO K XUIIHUKAaM M Mapa3uTam, BBICO-
KyI0 KOHKYPEHTOCIOCOOHOCTh (3apOJpblieBble O0OJOYKM M 3arachl
TUILIH A71s1 SMOPHOHA, BEICOKMI HMMYHHUTET, OXpaHa U BOCIIUTAHHUE T10-
TOMCTBA, CJIOKHBIE (DOPMBI TOBEACHHA U 1Ip.). BeiukrBaeMocTh ocobeit
Ha PaHHUX CTAAMSX PAa3BUTHS BBICOKAs, IIOTOMY KpUBAas BbLKHBAHHS
Bhimykias. [InonoButocts y K-cTpareroB cpaBHUTENEHO HEBETHUKA.
JlnaroHasnbHast KpuBasl OKa3bIBAaeT OCTOSHHBIM, HE3aBUCHMBIH OT
BO3pAacTa ypOBeHb CMEPTHOCTH Ha MPOTSDKEHUH Beei )ku3HU. B Teuenue
JF000r0 BO3PACTHOrO MPOMEKYTKA TIOTHOAET OHA U Ta JKe J0JIs 0co0ei
OT YHMCJIEHHOCTH B Hayaje 3Toro mpomexxyTka. [logoOHble ciydan oT-
MEYCHBI B MOMYJSIMAX BUIOB, MPUHAISKALIIUX K CAMBIM Pa3HbIM TaK-
COHaM: pa3IMYHBIM MHOTOJIETHIM TpaBaM, pbl0aM, PenTHIMAM, NTULIAM.
Hckate B mpupone cTpaTerud B YHCTOM BHIE HE CTOMT. Mexay
KpallHIMH BaprHaHTaMH €CTh MHOKECTBO IPOMEKyTOuHBIX. Harmpumep,
BO3MOJKHA CTyIeH4aTast KpuBast. OHa THIIMYHA JJIs1 BUIOB CO CIIOKHBIM
KM3HEHHBIM IIMKJIOM BpOJIE HACEKOMBIX C IOJHBIM NPEBPALIEHHEM.
Pa3zHble cTaguy nuKa ysI3BUMBI B Pa3HOW CTENEHH, OTCIOAA M CTYIICHH
Ha rpaduke. [logoOHas xkapTHHA OTMeYaeTcs Jaxke IS BUAOB C MPO-
CTBIMH KM3HEHHBIMH LIUKJIaMH. MI3BeCTHO, UTO B AMEpHKE CMEPTHOCTD
CHEXHOTO OapaHa BeJllKa B BO3pacTe 10 JABYX JIET, a TAKXKe [OCIe JAecs-
TH. B 000HX cydasx NprUyYrHA BHICOKOH CMEPTHOCTH — IIPECC XUIIHU-
KOB (BOJKOB). Meay 3TUMH HEPHOJAMU JISKUT BpeMs IPaKTHUECKH
CTONPOLIEHTHOTO BbLKMBaHus. [ paduk B JaHHOM cirydae OyAeT UMETh
BUJ JBYX «OOPBIBOB» C IUIaTO MeX1y HUMHU. CTpaTerryd O3HAYaroT
JIMIIb TEHACHINH, TPOSIBILIOIIUECS B KOHKPETHBIX MOMYJISIIUAX B TOH
WM HHOH Mepe. B xo/ie 3BOMOIMY He HCKITIOUEHA 1aKe CMEHa CTpare-
ruii. BaxxHo 311echk To, 4TO HE ObIBacT OTHOBPEMEHHO BBICOKOW CMEpT-
HOCTH TPH HA3KOM MJIOAOBUTOCTH M HU3KOM CMEPTHOCTH NP BBICOKOM
IUIOIOBUTOCTH. B mepBoM citydae MOmyJisiiys He CMOXKET CaMOBOCTIPO-
W3BOJUTHCS, BO BTOPOM € HE XBAaTUT pecypcoB. B oboux ciydasx cy-
LIECTBOBAHHUE TOMYJISILUN CTAHET HEBO3MOXKHBIM.
Crpareruu pa3MHOXKEHHS B OIIMCAHHOM BHUJIE IPEIOKEHBI 300710~
raMu. B GoTaHuKe CyIIeCcTByeT HECKOJIBKO HHOE JICIEHHE HA TPYIIIbL:
1. BuoJieHTBHI MJIM KOHKYPeHTHI (violentia — CKIIOHHOCTH K Ha-
cunuio). [TogaBnsioT KOHKYpEHTOB Oosee OBICTPBIM POCTOM U TOJI-
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HBIM HUCIIOJIb30BaHUEM TEPPUTOPUH (KPYIHBIE AEPEBbS B KOPEHHBIX
necax, caruyMm Ha 06070TaX, TPOCTHHK, 0OpacTaroIUil CIUIONIb M-
KOBOJIBSI 03€D).

2. IlaTHeHTHI WM CTpecc-ToJiepaHThI (patientia — Teprenu-
BOCTb, BEIHOCITUBOCTH). CIIOCOOHBI BBIKMBATH B TIOXOH VIS IPYTUX
cpeze: Majo CBeTa, Biaru, OeJHas Win 3acojieHHas MoYBa. DTO MHO-
T'He BUBI MYCTHIHDb U COJIOHYAKOB, YAaCTh KOTOPBIX XOPOILIO ceOs dyB-
CTBYET U B HOPMAJIbHBIX yCIOBHUSIX.

3. DKcnjiepeHThl WM pyAepansbl (explere — HanoiHATE). BbI-
CTPO Pa3MHOYKAIOTCS M PACCEINSIOTCS. BHenpsroTcss B HapylICHHbIE
KOpEHHBIE co001IecTBa — BBIPYOKH, Tapy U T. . ¥ MHOTUX BHJIOB I0-
rpeOeHHbBIE B MOYBE CEMEHA MOAOJTY COXPAHIIOT BCXOKECTh B OKH-
JaHuU ONaronpusTHBIX YCIOBHUH (MBaH-4ail, ocuHa U Jp.).

N3menenus (IMHAMUKA) YMCIAEHHOCTH. 113 COOTHOLICHUS POXK-
JAeMOCTH M CMEPTHOCTU BBIBOAMTCA OOIIee ypaBHEHHE AMHAMHKH
YHCIICHHOCTH MOy JISIHN:

R=B-D
WIH
R = (B + ummurpanus) — (D + smurpanust)

CKOpOCTh poCTa TOMYJIAINN ObIBaeT abCONIOTHAS W yAENbHAs.
[Tocnmennsist, MOTOOHO POKIAEMOCTH W CMEPTHOCTH, BBIUUCIACTCS B
repecyeTe Ha OAHY 0CO0b OT HAYaIbHOTO YUCIIA. DTO IETACTCS OIS Th-
TaK{ JJIS1 TOTO, YTOOBI IMETh BO3MOYKHOCTh CPABHUBATH MOMYJISIHH
pa3HO# YHCIEHHOCTH.

[IpuBenennas dopMyna oTpakaeT HACIEICTBEHHO O0YCIIOBIICH-
HYIO CIIOCOOHOCTH MOMYJISINH K pOCTy. B HemumuTHpyromei cpezae
(1. e. B cpene 6€3 OTpHUIATEIIEHBIX BHEITHUX BO3JICHCTBHN) YMEHBIIIC-
HUE YICIEHHOCTH 00YyCIIOBIIEHO TOJBKO CMEPTHIO TIO CTAPOCTH, M CKO-
POCTB pOCTa SIBISIETCA MAKCUMAIBHON. DTO MaKCUMAaIIbHOE 3HaUEHHE
CKOPOCTH Ha3Bajl OMOTHYECKHUM, HJIM PeNpPOIYKTHBHBIM, MOTEH-
nuajoM. EctecTBeHHO, 9TO OMOTHYECKHH MOTEHITHAN Pean3yeTcs
TOJIFKO B UACATBHBIX yCIOBHSIX, KOTOPBIE B PEATbHOCTH MPAKTUIECKH
He BcTpeuyaroTcs. [lorTomMy pasHuIla MEXKIYy MakCUMalbHOM CKOpPO-
CTBIO POCTA MOMYJIAINHN (OMOTHIECKUM TIOTCHIINAJIOM) U PEeaTbHO Ha-
OIr0TaeMOi CKOPOCTHIO TTONTyYnIiIa Ha3BaHWE COMTPOTHUBIICHNE CPEIbl.
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ConpoTuBJieHHe cpebl — 3TO CymMMa J1elicTBUS
BCeX JUMUTHPYIOIIHNX (paKTOPOB,
NPensAiTCTBYIOIIMNX Pean3alui OHOTHYECKOr0 MOTeHIHAJIa

Br110 ycTaHOBIIEHO, YTO MPOIECC POCTA MOIMYJISIIIUN MOXKHO H30-
Opa3uTh rpaduuecKkd M YTO CYIICCTBYIOT JBa HEMOXOXKUX Crocoda
pOcCTa — IKCMOHECHUMAIBHBINA U JOTHCTHYCCKUN. Pasnuuns mexnay
IOBYMsi criocobamu pocTa mpeacTaBieHbl B Tabnuue 1. B dopmyne
SKCIIOHEHIIMATBFHOTO POCTa HaM Y€ 3HAKOMBI BCE MapaMeTphl (OHU
MPUBEICHBI TI0J] TabmuIei). Uto e kacaercss popMyIibl JOrUCTHYC-
CKOT'0 POCTa MOMYJISIIUH, TO 3/1eCh HOBOM JIJIsl HAC SIBJISICTCS] KOHCTAH-
Ta «K», KOTOpYI0 Ha3bIBAIOT MPEACIIOM POCTa MOMYJISIUH, WIH BepX-
HEW aCUMIITOTOM.

IIpenen pocra — 3T0 pa3mMep NMOMYJISIIHH,
NPH KOTOPOM CKOPOCTH €€ POCTa CTAHOBUTCS HYJIeBOi

JlaHHBIN MpeIen 3aBUCUT OT EMKOCTH CPEJIbI.

EMkocThb cpeabl — cTeneHb ee ClIocO0HOCTH
NMO/IePKUBATH CYLleCTBOBAHNE MOMYJISIIIUA

EMKoCTh ompesiensieTcst pecypcaMu cpefibl, KOTOpbIe U OTPaHIYH-
BaIOT POCT MOIyJIsiiyK. Eciii B TaHHBI MOMEHT BPEMEHH YUCIICHHOCTD
MOMYJIAIAA MaJla, EMKOCTH CPe/ibl JUIsl Hee BIIOJIHE XBaTaeT. B aTom
cllydae 3HaueHHE JPOOW B MPaBON YacTH (HOPMYJIIBI JIOTUCTHUECKOTO
pocta Oyner Onm3Ko K efauHuIe, a ¢popma rpaduka cTaHeT Onm3Ka K
SKCHOHEeHIMaNBHOH (puc. 4). Eciu ske B TaHHBII MOMEHT BpEeMEHH YHC-
JICHHOCTD TOMYJISAIIUK BEJIHKA, 3HaYeHHE JPOOH OYyAeT CTPEMHTHCS K
HYJIIO, POCT TIOIYJISIIIAN — K MPEKPALIeHHI0, a rpaduK OyeT IOJIOTHM.
XOTs MBI ¥ Ha3bIBaEM IIpeJIe] POCTa KOHCTAHTOM, 3Ta BEJIMYMHA U3MEH-
YHBa, T. K. B pPa3HbIC TOJIbI PECYPChI CPEJIbl CTAHOBSITCS TO OOJIBIIE, TO
MEHBIIIC 110 HE 3aBUCSIINM OT TIOITYJISIIHN IPUINHAM.
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Tabmuma 1

Hekomopbuie napamempusl cnoco606 pocma nonynayuu

DKCITOHEHIJUAJIBHBIF POCT

JIOTUCTHYECKHM POCT

MartemaTuueckas popmyra:
dN/dt=rN,

Marematuueckas popmyna:
dN/dt = 1N, x(K-N)/K

Poct momymsimu ¢ camoro Havana
OBICTPBIIA

Poct nomymsiuyum He cTOIb OBICTPHIN

HO]’IyJ’[S{HI/IH HA4YMHACT HUCIBITHI-BATh
COIIPOTUBJICHUE CPEABI TOYTH B KOH-
1€ CBOCIo pocra

HO]’IyIISH_II/IS[ HCTBITBIBACT COIMMPOTHUB-
JICHHUEC CpEbl C CaMOro Haydajaa po-
CTa, U COIMMPOTHUBJICHUC ITPONOPIHO-
HaJIbHO YMCJICHHOCTHU HOMYJIAITNA

PaBHOBecHasT 4YMCICHHOCTH HE J0-

PaBHOBECHAS YHCIIEHHOCTD J0CTUra-

CTHUTacTCAa CTCA

Ob6osnauenus: dN/dt — abcomoTHAasE CKOPOCTh POCTA MOMYJISAIUHN (U3-
MEHEHHE YHCIICHHOCTH BO BPEMEHH); I' — yAeIbHAsI (BHYTPEHHSS CKOPOCTH)
pocTa, TO ecTh B IlepecyeTe Ha OHY 0COOb OT HadaJbHOIO Yucia; N — guc-
JIEHHOCTH MOMYJIALKH; N — €€ YHCIIEHHOCTh B HAYaJIbHbIii MOMEHT BPEMEHH;
K — MakcuMaiibHO BO3MOYKHASI YMCICHHOCTS (TIPENeN POCTa).

Ha rpaduke xpuBbie A-1 u A-2 IOKa3bIBaIOT CiIydan KoueOaHui
YHUCJICHHOCTH TPH SKCHOHEHIMAILHOM pPOCTE TOMyJsiuu. Peskue
CHIDKEHUSI YUCIIEHHOCTH TIPOUCXOJISAT, KaK TOJIBKO MOMYJISALUS HCUep-
MBIBaET KaKoH-1M00 pecypc cpelbl (0OBIYHO MHUILY WIH MPOCTPaH-
CTBO) JHOO TPH BHE3AMHBIX JKCTPEMAIBHBIX BO3JIEHCTBUSX HWHBIX
(dakTopoB (3aMOpO3KH, 3acyxa U T. 1.). [Ipy MOBTOPHBIX MOabEMax
YHCJICHHOCTH €€ MPEXHHUH ypOBEHb MOXET U He jocturarses. [Ipu
JIOTHCTUYECKOM POCTE TMOIYJISIUHA Psiia )KUBOTHBIX M BBICIIUX pac-
TEHUI HepeKo HabIogaeTcss BpeMEHHON pa3pbiB MEXKIY YBEIHUEHH-
€M YHCJIEHHOCTH MOMYJISIIIUY B TIPOSIBIICHUEM COTIPOTHBIICHHS CPEJIBL.
B aTux ciydasx mokaszaTenu YHCICHHOCTH «IEPENpPBITHBAIOTY Yepes3
npenen pocta (kpuBble b-2 u b-3). Peakuus cpenbl Ha pOCT YHCIIEH-
HOCTH Kak OblI 3ama3piBaeT. ITO O0YCIOBICHO TEM, UTO TpeOyeTcs
BpeMs1, YTOOBI B HEOIArOMPHUSATHBIX YCIOBHSIX MEpEeHACETCHUS Hadaln
H3MEHSTHCSl POKAAEMOCTh U CMEPTHOCTh. Korna ske OHM HaunHAroT
WU3MEHSTHCS, MPOUCXOIAT KOJIeOaHUsl YUCIIEHHOCTH, KOTOpast MoCTe-
MEHHO CTaOMIIM3UpPYeTCss Ha YPOBHE €MKOCTH cpenbl. Hampumep, B
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HOBBIX BOAOXpAaHUJIUIIAX W HNpyAax MUTATCIbHBIC BCHIECTBA 4aCTO
OBIBAIOT HAKOILIEHBI A0 Haydajla nmonyjJauoOHHOro pocCTa, U 3TU BO-
AOCMbI B MOJIOJOM BO3pPAaCTC boraue pLI6OI\/'I, YCcM B CTApOM.

Puc. 4. Kpussie pocta mOmyJsun:
A — BKCTIOHEHIMANBHBIN pocT; b — noructuyeckuit poct
(TIOsICHEHMSI B TEKCTE)

OKCNOHEHIMANbHAS KPUBAsi IOKA3bIBAET CaMbIli OBICTPBIA THI
pocTa, JOTHCTHYECKast — caMblil MEAJICHHBIN. DTO KpailHHe BapuaH-
Thl. MeX1y HUIMHU CYIIECTBYET MHOTO MPOMEXYTOYHBIX opm. OHa
W Ta K€ MOMYJISALUsS B OJIATONPHUATHBIE TOIBI MOXET PACTH DKCIIO-
HEHIMAJIbHO, B HeOJaronpusTHeIE — Joructudecku. Iloatomy Hamo
[IOMHHTB, YTO 00CYyKJaeMble CrocoObl pocTa B M3BECTHON CTEMEHU
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cxeMaTtusupoBaHsl. [Tomynanus paccMaTpuBaeTcs 37€Ch Kak «3aKpbl-
Tas» CUCTEMa, HE MOJBEeprarouiascs BHEIIHUM BO3AeHCTBUAM. B pe-
AIbHOCTH MPUTOK BELIECTBA U SHEPTHM B MOMYJISALUIO UM UX OTTOK
MOTYT U3MEHHUTH 3aKOHOMEPHOCTH POCTa B TY JINOO JPYTYIO CTOPOHY.
PoxxmaemMocTh 1 CMEPTHOCTH B NOMYJISALMU — BEIWYUHBI TAK)KE He-
noctosiHHbIEe. OHU MOTYT MEHSTBCS AaXKe B pa3Hble ce30HBI roga. Ot
3TOro OyJeT MEHATHCS CKOPOCTh pocTa, a 3HaYuT, popma rpaduka.

PaccmatpuBas rpaduky, JIETKO 3aMETUTh, YTO JJABUHOOOpa3HBIN
9KCIIOHEHLMANBHBIM POCT HE MOXKET MpoAoJDKaThes noiro. Yepes
KaKoe-TO BpeMsI HACTYIHUT CHW)KEHUE YHCIEHHOCTH, 00YCIOBICHHOE
UCTOIIEHHEM pecypcoB cpeabl. M uem OwicTpee OBLT POCT, TEM pe3-
ye okaxercsa maneHue. Ilpu pocTe JOrMCTHYECKOM MaKCHUMAaJIbHBIN
pasMep MOMyJISIUH HE O00s53aTEeIbHO COXPAHIECTCS HEOTPAaHHMYCHHO
nonroe BpeMs. B peanpHOU cpelie 3TO MPOCTO HEBO3MOXKHO. TakuM
00pa3oM, YBEIHYCHUS! U YMEHBILIECHNSI YUCICHHOCTU MOMYJSALUI He-
n30eKHO OyIyT CMEHATH APYT Apyra. Takue KoiebaHus YHCIeHHOCTH
MIOJTyYMJIM HA3BAHNE BOJIHBI KU3HH.

Cam ¢akT cymecTBoBaHHsI BOJH KM3HU M3BECTEH C HE3alaMsT-
HBIX BpeMEeH, 0COOCHHO JJIsl BpeIUuTes el 1 MPOMBICIOBBIX BUIOB (10-
CTaTO4YHO BCIIOMHUTH O MEPENIETHON capaHye, 3HAMEHUTHIX MUTpaIH-
SIX IEMMHHTOB M O KpOJIMKax ABCTpajiiK, Ha4aBIINXCs ¢ 24 ocoleid).
[IIupoko M3BECTHBI U ApyTHe, HE MEHEe UHTEpeCHbIe ciydau. Tak, B
1536 r. Anenantano Ileapo ne Menao3a 3aknaasiBan byanoc-Aifipec.
Tyna Obuim mpuBe3ensl u3 EBporer 20 kopoB u 72 nomaau. Yepes
TPU TOAa MHIAEHIBI COXINIM moceneHue. Jloan yuum, O6poCHB CKOT.
K 1700 r. B mamne 6poauiio npumMepHo 1o 1 MitH oco0eit Kakaoro u3
3aBe3eHHBIX BUIOB. B 1704 r. Mopsika Anekcanapa Cenkupka (Tipo-
totun Podunzona Kpy3o) 3a mnoxoe noseaeHne BbICAAUIN Ha OCTPOB
y mobepexbs Yunu. Tam oburtano crago npumepHo u3 10 000 xo3.
A Hayanoch OHO C OJIHOM Mapbl, 3aBE3€HHON Tyla HECKOIBKUMHU Jie-
caTuiaeTusIMA paHbine. [Ipumepsl 0OpaTHOro XapakTepa H3BECTHBI
Mo ciIydasM HCTpeOJieHHs psiia MHOTOYMCICHHBIX HEKOTJa BHIOB:
CTpaHCTBYIOLIETO Toy0s1, IPOHTA, Typa U Ap.

CrienuanucTsl U3y4daid BOJHBI JKU3HHM Pa3lMYHBIX BHJIOB, IbI-
TasICh YCTAaHOBUTH NMPUYMHBI MAaCCOBBIX Pa3MHOXKEHUN U JEMPECCHi,
YCIIOBUSI BOCCTaHOBJIEHMs MOMyJALUN. BrIACHUIOCH, YTO Ha 4HC-

104



JICHHOCTh BIIMSIET MHOYKECTBO Pa3HOOOpa3HBIX (aKTOPOB: TeMIlepa-
Typa, CHEXXHBII MOKPOB, KOJIMYECTBO MHILIM, BIUSHUE Mapa3suTOB H
XHUITHUKOB U Ap. CaMbIM HHTEPECHBIM OKa3aJIOCh TO, YTO KOJeOaHHs
YUCJIIEHHOCTU MMEKOT JOBOJBHO YETKYH pUMMUKY Y MHOTHMX BUJOB
IPbI3yHOB, MYUIHBIX 3BEpEH, MTHUI], HACEKOMBIX M MHBIX BHIOB. JTO
[IOPOJIUJIO 3aKOHOMEPHBIN BOIIPOC O MEXAHUSMAX Pe2yIUPOEaHUs YUC-
JIEHHOCTH TomyJisinuid. B mponecce ero perieHus: copMUpOBaINCEH
TPH pa3HbIC TEOPUU.

1. Croxactusm. YncneHHOCTh peryaupyercs (hakTopamu, ciydai-
HO pacIpelelICHHBIMUA BO BpEMEHU U IIPOCTPAHCTBE, U B KAUECTBE PEry-
JIMPYIOIIEro MOXET BBICTYHATh 170001 (haktop. Pa3 neiictBue pakTopos-
PETYIATOPOB HOCUT CITy4alHBIN XapakTep, 3HAUUT, CIy4ailHbl U H3Me-
HEHMs] YUCIIEHHOCTU, U HEJb3s TOBOPUTh O KaKOM-TO «HOPMAaJbHOMY,
TUIIMYHOM, PABHOBECHOM YPOBHE YHCIIEHHOCTH IIOITYJISILIAN.

Krnaccuueckuii npumep Takoro pona KoneOaHuii W3BECTEH ATl He-
KOTOpBIX HOIYJIANUi cepol nammm B bpuranuu. Ilocne cypoBbIxX 3um,
CILy4aBIIUXCA HEPETyJSIPHO U HENPEJCKa3yeMO, YUCIEHHOCTh LAIUIN
Pe3Ko Majaia, a 3aTeM IMOBbIIIaNack B TeueHue psiga jet. [logoOHsie
KonieOaHusl IMKIMYHOCTH HE MMEIOT, a peryiupyonme GakTopbl Jie-
XKaT BHE c(epbl BHYTPU- WM MEKIOMYISIHOHHBIX B3aUMOJICHCTBHH.

2. Peryasimmonn3m. CylecTByeT paBHOBECHBIN YpPOBEHb UHC-
JIEHHOCTH, U €ro MOAJEPKAHUE PEryjIupyercs aBTomaTtudecku. Pac-
MPOCTPaHEHHE OPTraHU3MOB PETYIHpYyeTcd aOMOTHUYECKUMH (aKTo-
pamu, a YUCIEHHOCTb — OMOTHYECKUMHU. DPPEKT aeicTBUs Onotnye-
CKUX (DaKTOpPOB 3aBHCHUT OT YHMCIEHHOCTH (IUIOTHOCTH) MOITYJISLIUH.
C u3MEHEeHHEeM 4YHCICHHOCTH OMNpEeACICHHBIM O00pa3oM MEHSIOTCS
cTpoeHue, (usnonoruss U moBeaeHue ocobeil. bmaromaps stomy,
YHUCJICHHOCTh HAYMHAET U3MEHSATHCS B 0OpPaTHYIO CTOPOHY, H TaKUM
MyTeM BO3HHKAIOT MOBTOpSIONIMEcs Kojebanus. L{IukiInyHOCTh BOJH
o0ycioBeHa JACHCTBHEM TakHX (PaKTOPOB, KaK MUILEBbIE OOBEKTHI,
XHUIIHUKHY, MapasuThl, KOHKypeHThl. Hampumep, mpoaykuus ceMsH
y XBOMHBIX pacTeHHH 4acTO LMKIUYHA, M C HEH CBS3aHbl KoJeOaHHs
YUCJIEHHOCTH MHOTHX 3€pHOSIHBIX BHJIOB (B OCHOBHOM I'PBI3YHOB H
nTui). YUCIeHHOCTh PBICH KOJIeOIeTcs BCIIeA 32 N3MEHEHUSIMH YHnC-
JICHHOCTH 3aiiIia, CIIy>Kallero el OCHOBHOW JOOBIYECH.
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O0¢ KOHIEHIMH CXOASTCS B TOM, UTO POJib 02PAHUYUMENS YUC-
JIECHHOCMU NPUHAOAEHCUM BHEWHUM PaKmopam, KaKoBbl ObI OHU HU
OBLIH.

3. Teopus camoperyjsimun. C pocTOM YHCICHHOCTH MEHSET-
cs1 He 3¢ dekT aeiicTBus (HaKTOPOB, HE KAYECTBO CPEIbl, a KAUECTBO
(npu3HaKK) WICHOB MOMyJsIuu. M3MeHeHre npu3HaKoB (ILI0I0BH-
TOCTH, CPOKOB CO3PEBAaHUS, MUTPALIMOHHON aKTUBHOCTH, UMMYHUTE-
Ta ¥ Tp.) O0YCIOBICHO TEHETUYECKH. B MOMyJsIMK CyIIEeCTBYIOT H
paboTaroT, 1Mo KpaitHel Mepe, JIBe TeHETUYECKH pa3HbIX (OpMEI, T. €.
OHAa 2eHemuuecku NoauMopg@Ha. YUCIEHHOCTh PEryIupyeTcs MyTeM
M3MEHCHUS TMPOIICHTHOTO COJIEPXKAaHUS Kax0i u3 3Tux Gopm. Poct
YUCIIEHHOCTH MOXET TOPMO3HUTHCS C€IIe 00 HACmynieHust Hednaro-
MPUSTHBIX YCIOBUH, BBI3BIBAEMBIX ITHUM POCTOM.

B pamkax Teopun camoperyisiuu pa3padoTaHO YYeHHe 0 Oho-
Jornyeckom crpecce. CxeMa CaMOpPETyNAIIMM YEpe3 MEXaHHU3M
CTpecca TaKOBa: YBEJIMUYEHHE TUIOTHOCTU — YCHJICHHE CTPECCOBOTO
HaIpPSOKEHUS] — CTPECC — YBEIMYEHUE CMEPTHOCTH U MUTPAIIMOHHOMN
AKTUBHOCTH, CHI)KCHHE HMHTCHCUBHOCTH Pa3MHOXKEHHsS BIUIOTH O
MIOJTHOM OCTAHOBKHU M PE30pOLMU 00pa30BaBIIMXCS 3apOoJbliieH (I1o-
JIOBasi CHCTEMa TOPMO3UTCS Pa0OTOM 3HJOKPUHHBIX JKEJIe3) — YMEHbB-
[IEHUE TJIOTHOCTH — YMEHBIICHUE CTPECCOBOIO HAMNPSKEHUS — yBe-
JIMYEHHE TNIOTHOCTH M 3aMBIKAHUE ITHKJIA.

Eme omun npumep. Y kokoHompsina poaa Malacosoma BoaHaM
YUCIIEHHOCTH COOTBETCTBYET UEPEIIOBAHUE «CHIIBHBIX» H «CIIA0BIX)
¢usnonornyeckux pac. [lepBas U3 HUX NTOMHHHUPYET Ha TOIbEME
YUCJIEHHOCTHU. JJig TYCEHUI] XapaKTepHbI JJIMHHAS MayTHHA, aKTHB-
HO€ ITUTAHUE JIUCTBOW M TIEpEMEIICHUE, ciabasi BOCIIPUUMYHUBOCTD K
0ose3HsM. Ha muke YMCICHHOCTH HAYMHAET Mpeo0iaaTh «ciadas»
paca ¢ KOMIIAaKTHON MayTUHOM, MEHbIICH NHTEHCUBHOCTHIO TUTAHUS
u OoJiee CcllaObIM UMMYHHUTETOM. JIJIMHA IUKIA KOJICOAHWUH YHCIICH-
HocTH 4-10 neT. 371ech MBI CTAJIKUBaeMCsl C PabOTON FeHETUYECKOTO
MEXaHU3Ma, KOTOPBIN MPeIOTBPAIIACT MOIPHIB ITUINECBOM 0a3bl.

[IpuHnunuanpHOE OTAWYHE MOCIEIHEH TEOPUU OT ABYX HPE.bI-
IYIIUX B TOM, YTO MEXaHU3M PETYJISLIUN YUCICHHOCTH SIBISICTCS 6H)-
MPUNONYTIAYUOHHBIM, B TO BPEMS KaK CTOXACTHU3M U PETYISIIMOHU3M
CTOSIT HA TOYKE 3PCHUSI BHETIOMYIAIIMOHHBIX MEXaHU3MOB PETYIISIIIH.
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To ecTp Npu caMOPETYJALUU POIb 02PAHUYUMENS YUCTIEHHOCIU NPU-
HAONLeIHCUM 2eHeMUYeCKOMY MAMePUay.

He ucknroueHo, 4To B IpUpOAE BCTPEUAIOTCS BCE TPU HA3BAHHBIX
cnoco6a. [Ipu 3TOM mepBBIe JBa, BEPOSTHO, Oojee aApeBHUE, Ooiee
J)KeCTKHE U MEHEe TOHKHE.

MpbI BUAMM, YTO KOJEOAHUsS YUCICHHOCTH 4acTO OOYCIIOBJICHBI
YCTOHYHMBBIMHU B3aUMOJICHCTBHSIMH Pa3IUYHBIX OUOJIOTHYCCKUX BH-
noB. O xapakTepe 3TUX B3aUMOACUCTBUI peub MONAET B CIEIYIOIICH
r1aBe, IOCBSIIEHHON 3KOJIOTHU COOOIIECTB.

CUH3KO0JIOTUA

B mepBoii tnaBe Mbl roBopwin o padotax A. 'ymGonbara, oT-
MEYaBIIIErO, YTO BUJIBI PACTCHHIA pacpeNCIIOTCS B TaHadTax He
KaK I0Majio, a 00pa3yloT YETKUE TPYNIUPOBKU. DaKTUUYECKH B 3TOM
TTOJIO)KEHUU — OCHOBA CHHAKOJIOTUH, N00 TaKUE HECIy4YalHbIC IPyTI-
MMUPOBKH U eCTh coobmecTBa. OiHako Bo BpeMeHa ['ymOoibaTa npes-
CTaBJICHWH O cooOlIecTBaxX elie HEe CYIIECTBOBAIO, U 70 POXKICHHUS
CHUHAKOJIOTHH KaK TaKOBOU MPOIIIO HECKOJIBKO NECATUIICTHH. 3a 3TO
BpeMs B Pa3HBIX YacTSIX 3€MJIM HCCIEIOBATENN MOCTEIEHHO U3yYaln
(bropsl U QayHbI M TPOBOAWIHM OHOTEOTpadUUeCKOe PaliOHUPOBAHKE
TeppUTOpuil. BEIIETATUCH TaK Ha3bIBaAEMBIE PUPOTHBIE KOMILICKCHI
U MIPUPOAHBIC 30HBI U JICTATUCH MEPBBIC MOMBITKU UX TUITU3AIINH.

CaMbIM paHHUM MO POXKIECHUIO TEPMHHOM CHHIKOJOTHUU CTall
TEPMUH «OMOIEH03» — 0a30BhIi NI BCEro paszjena Hayku. Boib-
IIYIO0 POJIb B €T0 MOSIBJICHUU ChIrpaiid ruipoOuosoru. OHU BBISICHU-
JIY, B YaCTHOCTH, YTO COCTaB MOPCKOH (hayHbI MEHSIETCS C TITyOHHOM.
Oxka3anoch Takxe, 4YTO KpOME TIIyOHHBI, Ha COCTaB (payHbI BIUSIOT
«BTOPHYHBIC» (HAaKTOPHI — TeorpauuecKoe MOJOKEHHE U3ydaecMOro
palioHa, CBOMCTBa BOJBI M JHA U JIp. YUeHbIe 00HAPYKHUIIH, YTO TPYII-
bl OPTaHU3MOB, BBIJICJIIEMBIC B TEX WJIM MHBIX TPAHUIIAX, 00JIaTat0T
JIOBOJIBHO BBICOKOW yCTOMYMBOCTBIO. JIJIsI TaKMX TPYII HEMELUKUN
ooranuk W. JlopeHi npeamoxun Ha3zBanue «@payusy. OHO HE MPH-
KUJIOCH, T. K. YK€ MPUMEHSJIOCh B APYTHX OTPACISIX HAYKH B HHOM
cmbicie. OMHAKO HEOOXOIUMOCTh JIaTh Ha3BAaHUE YCTONYUBBIM IPH-
POHBIM MHOTOBHJIOBBIM TPYIITUPOBKaM Ha3pena. OHa Oblia peaiu-
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30BaHa npodeccopom 3oo1orun Kuibckoro ynusepcutera Kapiom
Mebuycom.

Pabota MeOuyca «YcTpuubl U ycTpuuHOE X03gUcTBO» (1877)
3aMeuaTesibHa KaK IpPUMEpP POXKICHHUS CEPhE3HBIX TEOPETHUYECKUX
00001IeHnii B polecce peleHust YUCTO NpUKIagHoil 3agauu. CyThb
paboThI COCTOUT B CIIEAYIOLIEM.

[IpoMBILIIEHHUKH, JAepKaBLINe yCTPUYHBIE XO3sHCTBa Ha He-
MenKoM nodepexbe CeBepHOro MOpsi, ObUTH 3aMHTEPECOBaHbI B YBeE-
nuueHnd Ao0bau. OgHAaKo HUYETro He moiydajiock. [lomo3pesainw,
YTO HU3Kasl IJI0JIOBUTOCTh YCTPHIL HE JAE€T UM HIMPOKO PacCENAThCS.
MeOuycy npeanoxuiu pa3oopaTbes, TaK 3TO WK HeT. BeimonHss 3a-
Ka3, OH MOAPOOHO M3Y4HJI OMOJIOTHIO YCTPHIL U COMYTCTBYIOUINX BU-
JIOB ¥ YCTaHOBUII PsiIl (PaKkToB.

1. YcTpuisl He MOTYT IIKMPOKO paccensaTees. Ha usydaemoit ak-
BaTOpHHU Bcero 47 MPUTOIHBIX JJIs 3aCENICHNsT YCTPUYHBIX 0aHOK (OT-
Menel), T. e. MmeHee 1% mnomaau nHa. Ha 6ankax oOuTaeT npuMepHo
5 MIJIH yCTpHLI.

2. I1no0BUTOCTh STHX KUBOTHBIX BBICOKas — Oonee 1 MIH sui
¢ ogHoi ocobwu. [Tpy TakoM Bocripon3BOACTBE Ha 1 M? OaHKH MPHUXO-
autcst 6onee 1 500 oTyiokeHHBIX WL, MecTa BceMy MOTOMCTBY HE
XBaTaer.

3. 3HaunTeNbHAS YaCTh IOTOMCTBA THOHET B OOpHOE 3a TEPPUTO-
pHIO, YHUUTOXKAETCS XUUTHUKaMU U napasutaMu ycrpui. Ha yerpuu-
HOI OaHKe 4HMCIIO0 0CO0EH BCeX BUAOB — 3TO MTOT OOPBOBI 3a CyIle-
CTBOBAHHE.

4. YUCNeHHOCTh pa3IMYHbIX BHIIOB KOJIEONETCS, OTKIOHSACH OT
HCXOIHOH W BO3BpaIIasich K Hel. Takum 00pa3om, HaceleHne yCTpHY-
HOW OaHKH CaMOpEeTyJIHpYeTCs.

5. PexomenayeTcs 3amyarh MOTOMCTBO YCTPHII OT Bparos, ooe-
CIIEYNBATh €T0 NMUIIEH U, TITaBHOE, TEPPUTOPHEN.

U3 paboTtsel Mebuyca BbIpocia MPakTHKA YCTPUUHBIX XO3IHUCTB —
HCKYCCTBEHHBIX CyOCTpaToOB, TIe MOJAEPKUBAIOTCS O0Jiee WIIN MEHee
ONTHUMAJIbHBIE YCIIOBUS TSl 3TUX MIPOMBICTIOBBIX KUBOTHBIX.

Ha ocHoBe m3ydeHust ycTpuuHodl Gankum Mebuyc nam mepBoe
orpeneNieHne OMOLEHO3a: «...COO0IIECTBO, B KOTOPOM CyMMa BHJOB
u ocobeil, MOCTOSIHHO OTpaHnYKBaeMasi M IoJiBepraeMasi 0Toopy moj
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JeiCTBUEM BHEIIHUX YCIOBHUH KU3HH, OJaronapsi pa3MHOKEHHIO He-
MPEPBIBHO BJIaJeeT HEKOTOPOH OmNpeAesieHHON Tepputopueiy. «O0-
[Iee YHCII0 B3POCIBIX 0cOOel BCeX BUIOB, KHUBYIIUX B KaKOH-THOO
00J1acTH, €CcTh TO, YTO OCTANOCHh OT BCEX 3apOJBILIeH MPEABITYLIETO
nepruoja pa3MHOKEHHUs. DTOT OCTaTOK BBIPOCLIMX 3apOJBILIEH €CTh
H3BECTHOE KOJIIMYECTBO JKU3HHU, KOTOPOE MPOSBISECTCS B U3BECTHOM
CyMM€ WHAWBUAYYMOB M KOTOPOE, KaKk M BCSAKas KU3HB, MOJACPKHU-
BaeTca MyTeM pa3MHOKeHHs. Hayka erie He MMeeT HUKAKOro CJIOBa
IUise 0003HAYEHUSI TAKOTO COOOIIECTBA JKUBBIX CYILECTB IS TaKOTO
oT0Opa W YMcia BUJOB U WHAWBUAYYMOB, KOTOPbIE COOTBETCTBYIOT
PEIIUTETBHO BCEM JaHHBIM BHELIHUM YCIIOBHSIM, KOTOpPBIE B3aUMHO
00yCJIOBIMBAIOT APYT ApYyra U MyTeM PasMHOXKEHHs NOAIEPKUBAIOT
CBOE CYLIECCTBOBaHME B JAaHHOHW olpeneneHHON obmactu. Takoe co-
0011IeCTBO 5 Ha3bIBarO «Biocoenosisy.

MeOuyc BBIAETIII ITTaBHBIEC YE€PTHI OMOIIEHO3a:

— COOTBETCTBHE MEKAY MOTPEOHOCTSAMH YWICHOB M YCIOBUSIMH UX
CYIIECTBOBaHMUS;

— TeCHas B3aUMOCBS3b U B3aMMOOOYCIOBJICHHOCTh YJICHOB;

— JUTATENFHOCTH CYLIECTBOBAHUSL.

[Moznnee, B XX Beke, ObUTO TAaHO MHOT'O APYTHX OIpeNeNeH Oro-
LIEHO03a, KOTOPbIE B YeM-TO YTOUHSIIH orpeneneHie Mebuyca, HO HU4ero
HE MEHsUTH B HeM 0 cyIiecTBy. [IpuBeneM HEKOTOpEIE U3 HUX.

P. I'ecce (1924): rpynnupoBKy KHUBBIX CYLIECTB, KOTOPBIE Hace-
JISIIOT €TUHOOOPA3HBIN y4acTOK MeCT OOMTAaHUSI M COOTBETCTBYIOT T10
COCTaBY M YHCITY BHJOB CPEIHUM BHEUIHUM YCIOBHSIM CPEMbI.

I'. ®@. Mopo3zos (1926): obmiexxuTue pacCTeHUN ¥ )KUBOTHBIX, B3a-
HWMHO NMPHUCIIOCOOTICHHBIX APYT K APYTY, HAXOSIIEECs IO BIUSIHUEM
BHELIHEN CPEBI.

B. Hlendopa (1929): pacteHus u >kHBOTHBIE OJJHOPOIHOT'O MECTO-
oOutaHus (TpaHUIBl COBNANAIOT C TPAaHUL[AMU BUIOB-JOMHUHAHTOB).

K. ®punepukc (1930): cucrema nomynsiui, CliassHHAS YKOJIOTH-
YeCKHMH (PaKTOpaMH B COCTOSIHIE HECTAOMIBHOTO PAaBHOBECHSI.

B. I1. YBapos (1931): skonornueckoe eANHCTBO MOMYJIALUI pac-
TEHUH ¥ KUBOTHBIX OMPEICICHHOTO MECTOOOUTAHHS.

[Mocne Toro kak MoHsATHE OWOLIEHO3a OoJiee WM MeHee odop-
MUIIOCh, HAa4aJCsl 3aKOHOMEPHBIH MPOLECC BBIABICHUS M HU3yYEHHS
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KOHKPETHBIX cooOmiecTB. Ha mepBbIX mopax OH HOCHJI B OCHOBHOM
onucaTenbHbIl Xapaktep. J[00aBuM, UTO, BIOJHE CO3HABAS IIEJIOCT-
HOCTB COOOIIECTB, CIEIUAIUCTHI pad0TaI! B OCHOBHOM C OT/ICJIbHBI-
MU BUJaMHU WM HEOOIBITUMHE TPYIITIAMHU BUJIOB, CBA3aHHBIX TJIABHBIM
oOpa3oM uepe3 nuranue. [IOHATHO, YTO YKCTO ONUcaTeNbHas paboTa
HE MOTJIa [UTUThCS T0JIT0. TpeOoBaTuCh TIIaHOMEPHBIE YCUITHS B ABYX
B3aMMOCBSI3aHHBIX HanpasieHusx. Hamo 6b110:

1) pa3pabaTeiBaTh TEOPETHYCCKHE OCHOBBI CHHIKOJIIOTHH M BBI-
pabaThIBaTh €ANHYIO0 TEPMHHOJIOTHIO IS 9TOW HAYKU;

2) u3yuarhb CTPYKTYpPy COOOIIECTB U YCTAHABINBATH YSTKHMA CTa-
TYC B HEM KaXXJOTO BH/IA.

B mpornecce perieHus 3THX 3a7a4 BO3HUKIO MHOTO JUCKYCCHUH,
4acTh KOTOPBIX HE MpeKpalaeTcs no cei merb. Hanmpumep, B Hauase
XX Beka MpoU30IIes Packoi OOTAHWKOB U 300JI0TOB IO BOMPOCY O
MpeIMeTe SKOJIOTHH U CUHIKOJIOTHH B YaCTHOCTH. MHOTHE OOTaHU-
KW CYMTAIOT, YTO DKOJOTHS JODKHA M3Yy4aTh TONBKO JACHCTBHE abKo-
TUYECKHX (PaKTOPOB, a BCE, YTO KACACTCS COOOIIECTB — MPEIMET OT-
JeTbHON Hayku — reoboTanuku. M X0Ts reo00TaHWKa — 3TO MO CYTH
CUH3KOJIOTHS PACTCHUM, PACCIIOCHHE COXPAHUIIOCH 110 CEH JICHb.

Paboras ¢ pa3nmuyHBIME COOOIIECTBAME, UCCIIEAOBATENN JIOBOJIb-
HO OBICTPO MOHSUIH, YTO UX (COOOIIECTB) CYIIECTBOBAHUE CHIILHO 3a-
BHCHT OT a0HOTHYECKUX YCIIOBHH. be3 yueTa eiicTBrs aONOTHIECKUX
(haKTOPOB MOHATH MPUHIIUITEI YCTPOHUCTBA U QYHKIIMOHUPOBAHUS CO-
obiecTBa Henb3s. J[aHHBIN (akT OTpasHiICs B HEKOTOPBIX OIMpeesie-
HUSIX COOOIIECTB U MX XapaKTEePUCTUKAX:

A. Tuneman (1925): «Kaxaoe cooOmiecTBo opranu3MoB o0pasy-
€T BMECTE CO CPEJIOii, KOTOPYIO OHO HAIOIHSET, CAUHCTBO, U YacTO
€JIMHCTBO CTOJb TECHO CIASHHOE, YTO OHO MOXET ObITh Ha3BAHO Op-
TaHU3MOM BBICIIETO TIOPSIKAY.

B. Ommu u np. (1949): «Coo01iecTBo — eCTECTBEHHOE 00hE -
HEHUE OPTaHU3MOB, KOTOPOE B €MHCTBE CO CBOUM MECTOOOUTaHHEM
JIOCTUTJIO TAaKOTO YPOBHS BBDKMBAEMOCTH, YTO NPUOOPENIO OTHOCH-
TEJIbHYIO HE3aBUCHMOCTD OT CMEXHBIX 00BhETHHEHHU TOTO JKE paHray.

B aTux BHEMIHE pa3HbIX HOPMYIUPOBKAX OOIINM SIBIISETCS TE3UC
0 eduncmee cooOIIeCTBa U CPelibl, B KOTOPOH oHO cymectByeT. Cta-
JIO SICHO, YTO MPH HAIMYUH SAUHCTBA OMOIIEHO3 — COBCEM HE OJITHO U
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TO K€, 4T0 OMOLIEHO3 IUIIOC cpeaa. 3HAYUT, TPeOOBAIUCH ABa HOBBIX
TepMUHa. Bo-mepBhIX HamO OBUIO KaK-TO Ha3BaTb YacTh CpPelbl, BMe-
maronyto Ouorneno3. Ee Ha3Baim «0MOTOMOMY (JIOCIOBHO — «MECTO
KU3HU»), O YEM MBI TOJKOBAJIM BO BTOPOH InaBe. A i1 eIUHCTBA
OuoreHo3a 1 6uoToNAa OBLT MPEJIOKEH LETBIN PsIl TEPMUHOB, HATIPH-
Mep, «MUKpokocM» (Dopbdc), «anumopda» (AOGOIHH), «roJIoueH»
(Dpunepukc), «ouocucremay (TuHemaH), «OMOKOCHOE MPUPOTHOE
Tesio» (BepHaackuit). Bee nmepeuncienHble Ha3BaHUs B 9KOJIOTHUH HE
NpWKWINCh. B HacTos1ee BpeMs UCIIONIB3YIOTCS 1BA, IPEJI0KEHHBIE
MIOYTH OJJTHOBPEMEHHO, HO HE3aBUCUMO JIpYT OT ApPYyTra aHTIMHCKUM H
pycckum Ooranukamu. [lepBoe u3 Ha3BaHuil npuHamnexuT A. TeH-
ciu (1935):

IkocucremMa — JI0bdasi cuCTEMA, BKIKYAKIIAS OHOTHYECKOE
€000111eCTBO HA IAHHOM YYaCTKe H B3aUMO/IeiCTBYIOIIAs
¢ ¢pu3nUIecKoi cpeoil TaKMM 00pa3oM, YTO OTOK IHEPIrun
€03/1aeT YeTKO OIpe/iesieHHbIe 0UOTHYECKUE CTPYKTYPbI
U KPYrOBOPOT BelIeCTB MEKIY KMBOI 1 He:KMBOI YaCTSIMU

Jlerko 3aMeTuTh, 4TO B IPHUBEACHHOM ONPEACICHUH pedb HIET
0 JKHMBBIX OpraHu3Max, HEeXHBOW NPHUPOJE, a TAKXKE O HATUYUU IO-
CTOSTHHOTO 0OMeHa MEXIy 3TUMH BaKHEUIIMMHU KOMIIOHEHTaMH KO-
cucteMsl. [lokazaTenbHO, YTO BTOPOE MOHATHE, KOTOPOE ONPEASTHIT
B. H. Cykaues (1940), npu Bcex OTIMYHMAX OT IEPBOIO OJHOTHITHO C
HUM B TIPUHIIHIIE:

buoreoneHos — COBOKYIHOCTh HA H3BECTHOM NPOTSKEHUH

3eMHOJ MOBEPXHOCTH OTHOPOXHBIX MPHPOJAHBIX SIBJICHHI
(aTmMocdepbl, TOPHOIf MOPOABI, PACTHTEJIBLHOCTH, }KHBOTHOTO

MHPa M MEPA MEKPOOPTraHU3MOB, MOYBbI M THAPOJIOTHYECKHX

YCJI0BHIi), HMeoIasi CBOI0 0co0y10 cnienupuKy B3anMo/ieii-

CTBHI{ CJIaraloImx ee KOMIIOHEHTOB U oNpe/eJeHHbII THII

o0MeHa BellleCTBOM U JHeprueil Mexay coooi
W IPYTHUMH SIBJICHHUSIMH IIPUAPOIbI
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Bonpoc 0 cooTHOIIEHNHU 3THX MOHATHN OKa3ajics JOBOJBHO 3a-
nyTaHHbIM. O0a ompeneneHus TPOMO3JIKM M 3By4aT MO-PasHOMY.
OpHako, Kak yXe FOBOPHUJIOCH, OHM COBIAJAOT B TPEX BaKHEHUIIMX
MyHKTaX. Bo-nepBeIX, cucTeMa BKIIOYAET B Ce0s1 )KUBYIO U HEKUBYIO
yacTH. Bo-BTOpBIX, €6 KOMITIOHEHTHI aKTUBHO B3aUMOAECHCTBYIOT ApYT
¢ ApyroMm. B-TpeTbux, CKBO3b CHUCTEMY HPOXOAUT MOTOK IHEPTHH.
Kazanoce Ob1, B 000MX OIpeneneHnusx TOBOPUTCS 00 OJHOM U TOM
€ U HYXJbl B IByX TepMUHaxX HeT. OJHAaKO Ha JeJe BBIIIIO UHAYe.
Ha 3anane ucnons3yercst HoHsATHE «IKOCHCTEMay, a B Poccun — o0a.
MHorue cneunanucThl NoNaraiT, YTO MOHATHE OMOoreoLeHo3a mpe-
MIOYTUTENBHEH, TOCKOJIBKY €r0 TPAHULBI TOBOJBHO YETKO OIpenes-
IOTCS TPAHULIAMH PaCTUTENBHOTO cOo00IIecTBa, Ha KOTOpoe o0pariat
Oonpmioe BHuManne CykadeB, a OHSATHE YKOCHUCTEMBI — Oe3pa3mep-
HO€ U 3a4acTYIO C HEBbIPaKEHHBIMU I'paHUIIAMU. B To e Bpemst MHO-
KECTBO 4ETKO 00OCOOJICHHBIX PKOCHUCTEM CYILECTBYET 0e3 ydacTus
pacTeHuii (IOHHBIE Ha OOJIBIIMX TNTyOMHAX, B OpraHU3Me XO35SUHA U
ap.). Crano ObITh HOHATHE «IKOCHCTEMa» LIMPE, YeEM «OHOTEOLIEHO3Y.
VYuenuk CyxkaueBa H. B. pimc (1978) ormeuaer, 4to 00e Karero-
pPHUH COBMAJAIOT HA YPOBHE PACTUTEIHHOTO COOOIIECTBA, HO TIPUHIIU-
MUaTBHO pacxolsaTcs 3a ero mpenenamu. Mcxons uz atoro, Oynem B
JaJbHEHIIIEM W3JI0)KEHUH I10JIb30BaThCSl HCKIIOYUTEIBHO MOHATHEM
«OKOCHCTEMa» Kak 0osiee IIMPOKUM. A TaKkKe MPUMEM 32 OCHOBY TPO-

cTyro hopmyy:
9KOCHUCTEMA = BUOIIEHO3 + BUOTOII.

Bwmecte ¢ mpencraBieHrmeM 00 SKOCHCTEMax BO3HHMK M IIPHH-
[UAMMAATHHBIA BOTIPOC O BO3MOXHOCTH WX BBIWICHEHHsI, a 3HAYUT, O
peanpHOCTH cymiecTBoBaHus. [lo cymecTBy 3TO BONPOC 0 epanuyax
axocucmem. O4epTUTH TPAHUIIBI HHOT/A JIETKO, HO 9aCTO TPYIHO H3-
3a HaJTU4Hsl ITUPOKHX TIEPEXOIHBIX 30H. Tak, paccMaTpuBasi KpyIHbIC
9KOCHCTEMBI, MBI OOHAPYKUBAEM MEXAY TYHJIPOH M Talroi oOmmp-
HYIO TIOJIOCY JIECOTYHIPHI, MEXKIY JIECOM U CTEIBIO — JIECOCTEIb,
a MEXIy CTEMbI0 M MYyCThIHEH — MONymyCThIHIO. ECTh TIpuMepsl U B
MEHBIIINX MPOCTPAHCTBEHHBIX rpaHuIiax. Korma o3epo OKpy»KeHO
JISCHBIM 0O0JIOTOM, a Jiajee — JeCOM, MEePEeXObl MEXIY ITHMHU Tpe-
MsI DKOCUCTEMaMU TOXKe OBIBAIOT IIaBHBIMHU. CIIOXKHOCTH MPOOIEMBI
yCYryOJISeTCsl TeM, YTO M BHYTPU 3KOCHUCTEMbI HEPEIKHU JIOBOJLHO

112



pe3KHe TpaHUIBl Mexay ee dacTsamu. OTCloja eile OIUH BaXKHBIN
JUTSL U3YYCHUS BOIIPOC — 0 CIPYKMYpe 3KOCUCHeM, B TOM YHUCIIE TIPO-
CTpaHCTBEHHOH. PaccMOTpuM 3TH mpo0IeMBI TOCIEI0BATEIBHO.

[To Bonpocy o0 rpaHMIIaX B CHHAKOJIOTHU O(QOPMUIIKCH ABa MPO-
TUBOTOJNIOKHBIX Cyx)AcHus. O0a OHU MOSBWIKCH TPU HCCICIOBAaHUH
HAa3eMHBIX PAaCTUTEIBHBIX coo0miecTB. COrnacHO NEpBOMY U3 HUX,
OJTHO PACTUTENBHOE COOOIIECTBO IJIABHO M HEMPEPHIBHO MEPEXOAUT
B IPYroe. DTO yueHue 0 HenPepblHOCMU PACHMUMETbHO20 NOKPO8A (0
e20 KoHmuHyyme). JIeTKO MOHATH, YTO HETIPEPHIBHOCTH MOIpa3yMeBa-
€T OTCYTCTBUE YCTKUX TPAHUI] MEXKIY 3KOCUCTEMAMU U YCIOBHOCTH
UX BbIIeicHUA. [[pyras Touka 3peHUS — yueHue 0 OUCKPEemHOCHU
pacmumenbHo20 NOKpoea — MoJIpa3yMeBaeT HATMYHE XOPOIIO Pa3iu-
YUMBIX TPAHUI] U OTHOCUTEIIbHYIO JIETKOCTh BBIUJICHEHUS YKOCUCTEM.
W cTOYHMKN TUCKPETHOCTH TAKOBBI:

1) pe3kue rpaiueHTHI (Iepenajbl 3HaYCHU ) (PaKTOPOB CPEIIbL;

2) cpenoolOpasymlnee BIUSHUE TOMHUHAHTHBIX BUIOB B COOO-
LIECTBAX;

3) KOHKYPEHIIHSI MEX/Ty Pa3HBIMH BHIAMH;

4) HaMYKME UCTOPUYCSCKHU CIIOKUBIIMXCS OOBEAMHECHUH BHUIIOB B
pe3yJIbTaTe UX CONPSHKEHHON 3BOJFOIUH.

OOpaTuM BHUMaHHE, YTO MPUYUHBI MMPAKTHYECKU TE KE, UYTO H
JUISL TPYIIIIOBOTO pachpe/iesieHus: ocooeit B momynsiuu. CoderaHue
MIPUYUH «Pa3BOJIUT» COOOIIECTBA B IpocTpaHCcTBe. CyIecTByeT MHE-
HUE, YTO TPAHUIIBI IKOCUCTEM ONPECIISIOTCS HE CTOJILKO TPaJIueHTa-
MU a0MOTUYECKHX SIBJICHHA, CKOJIBKO XapaKTepOM B3aUMO/ICHCTBUIA
MEXy YXUBBIMA KOMIIOHCHTaMHU. Takoi TOJXOA B OIpPEEICHHOM
Mepe ompaBaaH. BHyTpeHHUE CBS3M B KOCUCTEME JIOJDKHBI OBITH
MIPOYHEH ee BHEIHUX CBsA3ei. TOIBKO B 3TOM ClIy4ae yIacTcs pasiu-
4aTh SKOCUCTEMbI KaK HEKHE YCTONYUBEIC «OTICILHOCTIY.

C COBpPEMEHHOU TOYKH 3pEHUs, B MPUPOJIC, TO-BHIUMOMY, UME-
FOT MecTO 00a citydasi — U TUTaBHEIE, U pe3kue nepexoasl. [Ipu uzyye-
HUU OTYETIUBBIX, KWHXAJTBHO MPOYCPUYCHHBIX TPAHUI] MEXKY SKOCH-
CTEMaMH B CHHAIKOJIOTHH MOSBIJIOCH HOBOE MOHATHE — «IKOTOHY.
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IKOTOH — 3TO NPOCTPAHCTBEHHO OTPAHUYEHHOE CO00IIEeCTBO
B MecTe COMPUKOCHOBEHHS ABYX WM 0oJee
XOPOIIO OTJIHYAIOIIHUXCH COOOIIECTB

[IpuBeneM HEKOTOPBIE PUMEPHI PE3KHX TPAHUIL;

1. Omyrmika Kak rpaHuIia JIECHOH 1 JIyTOBOM 3KOCHCTEM;

2. beper B MecTe CONPUKOCHOBEHHS Ha3eMHOMN U BOJHOU KO-
CUCTEM;

3. IloBepXHOCTD TeNla OpraHu3Ma, TJie pa3rpaHUYeHBl apa3uTo-
LIEHO3 M HEeMapa3uTUIECKOe COODIIECTBO;

4. I'paHuIpl BEpTUKATLHON SIPYCHOCTH B ropax (CHH3Y BBEPX:
IIUPOKOIUCTBEHHBIN JIeC — XBOWHBIN JIEC — aNbIIUUCKUHN JIYT — TOJIell,
3aceJICHHBII B OCHOBHOM JIMIIafHUKAMH U C OYeHb OeHOH (payHOi);

5. I'paruIpl SpycoB B MOPCKUX COOOIIECTBAxX, HAIIPUMEpP, 30HA
TEeMIEepaTypHOIr0 CKayka U «CyMepedHas»» 30Ha, B KOTOPOil ColpHKa-
caroTCs OCBelIaeMasi 1 HeOCBellaeMasi 9aCcTH BOZ0eMa;

6. DcTyapun peK — caMblii CIOKHBIA CITydail; 371eCh COlpuKaca-
FOTCSI MOPCKOE U TIPECHOBO/IHOE COOOINECTBA, a KaXK/I0€ U3 HUX — eIlle
U ¢ OEpETOBBIM.

Onpenenenne 4eTKO YKa3bIBaeT, YTO HKOTOH — 3TO HE CaMH
OMYIIKA WM 3CTyapHil, a UX HaceJICHHUE.

B sxoToHaX 00BIYHO coueTaeTCs ACHCTBUE (haKTOPOB, XapaKTep-
HBIX JUTS KX/I0TO U3 TpaHH4aImux coodmecTs. [loaTromy B HeM MOTyT
BCTPEYATHCS BUIBI, TPUCTIOCOOICHHBIE MMEHHO K TAKUM COYCTAHHSIM
(hakTOpPOB U HE )KHUBYIIHE 32 €T0 IpeesiaMu. 31eCh BCTPEUalOTCs TaK-
K€ BUBI U3 00OMX TpaHUYaIInX coo0mecTB. B pe3ynpTaTe BMemIaro-
masi CnocoOOHOCTh KOTOHA OKa3bIBAETCS BHICOKOM, M B HEM HEPEAKO
(xoTs u He Bceria) HaOJI0aeTCsl TaK Ha3hIBaeMBIN KpaeBoi 3P dekT.

KpaeBoii 3¢ ekt — 3T0 TeHAeHIUS K YBeJIHYEHUI0
pa3Ho00pa3us M IIOTHOCTH OPTaHU3MOB
HA rPaHMIAX COO0LIEeCTB

SIBnenne kpaeBoro 3(Q@exkra WMeeT WHTEPECHOE MPUKIATIHOE
ucnonb3oBanue. s yBenuyeHus: pazHooOpas3us KH3HMA Ha Ompese-
JICHHBIX TEPPUTOPHAX MOXKHO YBEIMUUBATD IJIOMIAN TPAHULL, HATIPHU-
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Mep, TPOU3BO/IS TOCAJIKU JACPEBLEB B CTENN WM, HA000POT, BEIpyOas
y4acTKH Jieca. B 1ensx oxpaHsl IpUpOABI MOJIE3HO MOMHUTH, YTO pa3-
HOOOpa3ue 3aBHCUT HE TONBKO OT ILIONMAeH SKOTOHOB, HO M OT TLIO-
maiel caMux rpaHrvaiux cooomiecTs. Mx ype3MepHOe yMEHBIIICHHE
(ckaxkeM, MPHU CHIIBHOI BBIPYOKE JIECOB) YMEHBIIUT pa3HOOOpa3ue u
Ha TpaHulax. B Kaxx7aoM ciiydae BaKHO HAWTH 30JI0TYIO CEPEAUHY U
HE CTaJKUBaTh JIBE TCHACHIIUU: «IPAaHUIIA — PA3HOOOpa3ue» U «ILIO-
1aas — pa3HooOpasuey.

JKocucTeMa, KaK | Jitodas Apyrasi CUCTeMa, BHYTPESHHE HEOIHO-
ponHa. OTCro1a BBITEKAET MPO0IJIeMa pacuICHEHUS SKOCUCTEMEBI U BbI-
JIEJICHUS €€ CTPYKTYPHBIX eIUHUI] (COCTaBHBIX yacTeil). B mouckax
COCTaBHBIX YaCTeH KOJIOTH CHOPMYIUPOBATH PSJI HOBBIX TOHSITHIA.
Bot ogHo U3 HUX.

KoHcopuust — COBOKYNHOCTH Pa3HOPOAHBIX OPTraHU3MOB,
CBSI3AHHBIX OOLIHOCTHIO CYAbObI

3n1ech UMeeTca B BHAY HE TOJBKO WHAWBUAYyalbHAs, HO U 3BO-
JIONMOHHAs cyap0a. Bo MHOTHX Ciiydasx KOHCOPIHS €CTh pe3yib-
TaT CONPSHKEHHOH (COBMECTHOI) SBOJIONMHM HECKOJBKHUX HIIHM JTaKe
MHOTUX BU10B. KOHCOPIIMS M3HAYAIbHO TIOHUMAJIACh KaK OTACIBHOE
CaMOCTOSITEIbHOE PAaCTEHHE M BCE, CBSA3AaHHBIC C HUM OpPTaHH3MBIL:
SMUGUTHL, IPOYHE SKTO- U IHIONAPA3HUTHI, TOEIATENIN, CHMOUOHTHI
(MuKopu3a, MUKpPOOBI prusocdepsl) U apyrue. [ maBHOe pacTeHue Ha-
3BIBAIOT PACTEHHEM-)AN(PUKATOPOM, & TAK)KE HEHTPOM HJIH SIIPOM
KOHCOpUMH. Bupl, CBS3aHHBIE C HUIM, — KOHCOPTaMH (OT JIJATHHCKOTO
«consorsy —naptaep). CBsA31 KOHCOPTOB € LIEHTPOM MHOTOOOPA3HBL:

- TomuYeckue (M0 MecTy; IEeHTp (HOPMHUPYET MHUKPOKIHMAT,
CBOIiCTBa Cpebl);

- Tpordeckue (depe3 MUTaHue);

- (pabpuueckue (MCNIOTB30BAHKE IIEHTPA JIJISI CBOUX MTOCTPOEK);

(dopuueckue (TpaHCIIOPTUPOBKA OJHUX BHIOB IPYTUMH).

KoHCOpTHI, CBSI3aHHBIE C IIGHTPOM HETIOCPEACTBEHHO, 00pa3yoT
BHYTPEHHUI KpPYr (epBblii KOHLEHTP) KoHcopuuu. Kax sl Bua
MIEPBOT0 KOHIIEHTPA OBIBAET CBSI3aH C BHJAMH, COCTABJISIONINMH BTO-
poit KOHIEHTp, H T. 1. Takum 00pa3oM, KOCBEHHBIE CBSI3U CIIOCOOHBI
MPOCTHPATHCS OYEHB JTAJICKO OT LIEHTPA, B TOM YHUCIIE 32 TPEeIIbl IKO-
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cucremMbl. OOBIYHA TAKXKE CUTYALMsI, KOTJa OJMH KOHCOPT (K mpuMe-
PY, )KYK-JTHCTOEA) CBSI3aH OJHOBPEMEHHO C HECKOJIBKUMH LICHTPaMHU
(KOpMOBBIMU PaCTEHHUAMH).

N3y4eHne KoHCOpIHiL O4EHb TOMOTJIO B YCTAHOBJIEHUH CIIOKHBIX
MEXBHUIOBBIX CBSI3€H B 9KOCHUCTEMax. ¥Y3HaJM, B YaCTHOCTH, YTO LEH-
TpHl KOHCOPLIUH MOTYT pacTH HE MOOAMHOYKE, a Tpynnamu. B atom
Clly4ae MPOCTPAHCTBEHHOE MOAPA3IEIEHUE IKOCUCTEMBI BBIWICHSET-
Cs ellle JIETue U YeTUe M Ha3bIBAETCsl COBCEM IMO-IPYrOMYy:

CuHy3usl — CTPYKTYPHAsl YacTh MPOCTPAHCTBEHHOI0
pacujieHeHHs1 IKOCHCTeMBbI €0 cnelupuyeckum
HA0OpPOM KOMIIOHEHTOB, CBsI3eil Me:K1y HUMM
U MaTepHaJIbHO-IHEPreTHYeCKUM 00MEHOM

Jannoe monsitTue ObuT0 Npeanioxeno ['amcom B 1918 r., eme g0
OIMpeACJICHNUA S9KOCUCTEMbI 1 BOBHUKHOBCHU A Hpe[{CTaBHCHI/Iﬁ O KOH-
copuusix. OHO OOBEAMHAET Pa3pO3HEHHBIE YACTH YKOCUCTEMBI, TI0XO-
JKUe Jpyr Ha Ipyra [0 YKa3aHHBIM B OIPEJEICHUH NlapaMeTpam. J[Ba
TJIaBHBIX CBOMCTBA CHUHY3UU:

1) «ocobocThy (Y3HaBaEMOCTb);

2) HeTIoJIHAsl CaMOCTOSITENIBHOCTD, T. €. HEOTAEIUMOCTH OT 3KOCH-
CTEMBI B 1IETIOM.

CuHy3uH JIeIT Ha TOPU30HTANIbHBIE U BEpPTHUKAJIbHBIE. | OpHu30H-
TaJIbHBIE — 3TO MapueIbl. VIM yacTo JaroT Ha3BaHMs 10 MapLesioo-
Opa3ylolMM PacTeHUSM (€IOBO-KHCIUYHBIC U JIP.) U 10 OCOOCHHO-
CTSIM 9TUX pacTeHHId — YUCITY, BEICOTE, BHIOBOMY COCTaBy, hopme po-
cTa, Bo3pacty. [ paHuIIbl mapiet, Kak U TPaHUIbl 3KOCUCTEM, MOTYT
OBITh PE3KHMH U Pa3MBITBIMH. [IpruuHbI 00pa30BaHust Mapueslt — He-
PaBHOMEPHOCTb BHCAPCHUA U OTMUPAHUA OPraHU3MOB, HCOJMHAKO-
BOCTbH YCJ'IOBI/Iﬁ B Pa3HBIX TOYKAaX SKOCHUCTEMEIL. B arpapHbIX 9KOCUCTEC-
Max MpuYuHaMu 00pa30BaHUs MOTYT OBITh HEPABHOMEPHOE paciipe-
JelieHne yaoOpeHnid U BHEIPEHUE COPHIKOB, OTPEXH IMpPU MOCEBE H
yxone. [Tapuennsl knaccuuIUpyOT AByMsI OCHOBHBIMH CIIOCOOaMHU.

1. ITo mecmy u ponu 6 IKocucmeme:

a) OCHOBHBIE — 3aHUMAIOT OOJBIIOE MPOCTPAHCTBO, OIpele-
JSOT OOIIME OOMMK KOCHUCTEMBI M XapaKTep MPOTEKAIOMINX B HEl
MPOLIECCOB;
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0) AONMOIHSIOLIME — 3aHIMAIOT MaJioe MPOCTPAHCTBO U CPaBHU-
TEJILHO MaJIo 3HayaT B O0IIeM MeTaboIn3Me CHCTEMBI; B OTIHYHE OT
OCHOBHBIX MapLeyl OBIBAIOT MHOTUX BHJIOB U UX OOIIUI 00beM MO-
xetT gocturatb 30—40% 3KoCHUCTEMBI.

2. Ilo npoucxosricoenuio:

a) KOpeHHBbIe — SBISIOTCS PE3yJIbTATOM €CTECTBEHHOTO pPa3BU-
THUS DKOCUCTEMBI, IOBOJIBHO YCTOMYUBEL,

0) NpouM3BOHBIE — PE3yIbTAT IEATEIHLHOCTH YEIOBEKa WM pa-
0O0THI cTUXUH (HABOAHEHUH, TI0KapOB, OMOI3HEN ), MaJIOYCTONYHUBHI.

3. ITo cpokam sncu3nu:

a) MHOT'0JIETHHE;

0) ce30HHBIE;

B) KpPaTKOBpeMeHHbIe (HarpuMep, Y 3peMepHbIX pacTeHHN).

Paznoo6pasue mapuena npsMo MPOHOPLUOHANEHO OOMJIHMIO BH-
JIOB B 3KOCHCTEME.

BeptukanbHble CHHY3UM Ha3bIBalOT CTPATOCHHY3MSIMH, OHOTO-
pu3oHTaMH, a Takske Apycamu. [lonarue Beeneno 1O. I1. bannosu-
yeMm B 1960 r. SIpychl XOpOIIO U3BECTHBI B JIECHBIX 3KOCUCTeMax. Ux
YHCIIO U cOcTaB 00pa3yIoUIMX PacTeHUH CHIBHO BapbHpyloT. Hampu-
Mep, AyOOBBIif JIeC — KIIEHOBBIH MOJIECOK — TPABSHO-KYCTapHUKOBBIH
MIOKPOB — TOYBEHHAasl Toyma. B pszae ciydaeB BBIAEIAIOT TOPU3OHTHI
KOPHEBBIX CHCTEM. AHaAJIOTMYHAas BEPTHKAJIbHAS PYCHOCTb XapakTep-
Ha U A7 paclipeqieNIeHNns] OpraHu3MOB B BOJHBIX 9KOCHCTEMAX.

B cBsi3u ¢ BOIIpOCOM 0 CTPYKTYpE 3KOCUCTEM, BOZHHUKJIIA HHTEpEC-
Has npoOieMa. YacTh 5KOJIOTOB MTPHU3HAET CYIIECTBOBAHHE SKOCHCTEM
pasHoro paszmepa: Makpo- (MupoBo#i okeaH, Taiira); Me30- (HeOOJIb-
LI0€ 03€p0 WJIM JIECHOH MAacCHB) M MHUKPOAIKOCHCTEM (IIeHb, JTyXkKa,
TpYyIH, HaBO3Has Kyua). J[pyrue »e cUMTaroT MOCIEIHIOI IPyNIy He
9KOCHUCTEMaMH, a TM00 KOHCOPLUAMH, JINOO0 MapLeiaMy B peenax
Oosee KpymHBIX 3KocucTeM. JlaHHast mpobieMa 10 KOHIa He pelleHa.
Ecnu Bo3005mamaeT nepBast TOUKa 3peHUs], TO CTPYKTypa KUBOH NpH-
POIBI TIPEACTaHET B BHJE MEPAPXUH SKOCHCTEM Pa3HOro MaciuTada,
BJIO’KEHHBIX APYT B JAPYyTa, KaK IIapbl Pa3InYHON BETNUHUHBI.

OT HpoCTpaHCTBEHHOH CTPYKTYpHI 1IeJIecO00pa3HO MEpeHTH K
(YHKUMOHANBHOU, T.€. K «padoTe», BBIIONHAEMON pa3NuYHbIMU
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KOMITOHEHTaMH SKOCHCTEMBI. OCHOBHBIX (YHKYUOHATLHLIX KOMNO-
HeHMO8 BBIEISIOT ECTb.

1. DjeMeHTHI HE:KMBO MPUPOABI (CyOCTpaThl )KU3HU, KIMMa-
THueckue Qaktopsl). X ocHOBHas poib — cpenoobpaszyromias. OHu
OKa3bIBAIOT OOJIBIIOE BIUSHUE Ha HA0OP OMOJIIOTHUECKUX BHIOB, BXO-
JAIIMX B COCTAaB DKOCHCTEM, U 3a4acTyl0 Ha XapakTep MEKBHUIOBBIX
B3aUMOJCUCTBUH.

2. lpoayuentsl (opranu3Mbl-iponsBoautenu). Ilo cmocody
MUTAHUS TPEJICTABUTENN TPYNIbI — aBTOTpodbl. Croa BKIIOUAIOTCS
pacteHust U OakTepuu, Al KOTOPBIX XapakTepHBI (OTO- MIU XEMO-
cuHTe3. VX OCHOBHAs poJib B 3KOCHCTEMax — TpaHchopManus Heop-
TaHWKH B OpraHUYecKoe BellecTBO. braromaps atoMmy, OHH CO3AAIOT
HEKYI0 MacCy JKHBOTO BEILECTBAa, KOTOpas MOXKET HCHOIb30BaThCA
JpYTHMU TpyIamMu oprauu3moB. He cTouT 1ymars, 4To HCHOIB30BaA-
HUe OBIBACT TOJBKO MUIeBoe. OpraHu3Mbl MPOIYLEHTOB CTAHOBSITCS
yOeXHUIIaMu, CTPOUTETLHBIM MaTEpPUAIOM B CYyOCTPaTOM KHU3HH JUIS
JOpyTUX opraHn3MoB. @oToTpoQbl, BEIIEIAIONINE KHCIOPoa, Gopmu-
PYIOT TakKe ra30BbIi COCTaB B Ipe/iesiaX SKOCUCTEMBI.

3. KoncymenTsl (opranu3Mel-notpedurenn). Peus uaer o motpe-
ONeHUN OpPTaHMKH, COo3l1aHHOH nponyuentamu. [1o cocoOy nutanus
KOHCYMEHTHI SBIISIIOTCSA TeTePOTPOPaMu. ITO B OCHOBHOM JKUBOTHEIE,
a Tak)Ke MUKpOOBI M apasuTHyeckue rpuobl. JlaHHas rpymnna Belena-
€T OTIPEINICHHYIO MacCy MPOJAYLEHTOB U cO3AaeT COOCTBEHHYIO OHO-
Maccy. BeliecTBO M SHEprusi mepeHOCUTCs, TAKUM O0pa3oM, uepes
PAA CTyNEHeH, pa3roBOp O KOTOPBIX BIEPEIH.

4. PenynenTnl (Oprann3Mel-paspymmrenu). Paspymnaercs ormep-
11asi OpraHyKa, B TOM YMCIIE TOKCHHBI U TPYAHOPACTBOPUMEBIE COEINHE-
HUsI JKenesa, pochopa, ceprl. 3a cueT NesITeIbHOCTH PEAYLIEHTOB BBICO-
KOMOJIEKYJIIpHbIE COCMHEHMsI pa3iararoTcs 10 HU3KOMOJEKYIISIPHBIX
U JIETKOYCBOSIEMBIX TpOAYyIeHTaMH. MOKHO BHUAETH, YTO, Onaromaps
penyleHTaM, 3aMBIKaeTCsl KPyroBOpOT BEILECTB B Mpefenax 3KOCH-
cTeMbl. PenylieHThl yCI0BHO AETSITC Ha HeKpogaros (Moxupartenei
Maaii) 1 MUHEPAJIU3aTOPOB, pa3araroluX CJI0KHYI0 OPTaHUKY J0
MIPOCTBIX HEOPTaHWYECKHUX COETMHEHUI THUIIA BOJIBI, YIJIEKUCIIOTHI, Ce-
poBoaopona u 1p. Hanbomnbiast poib cpean peayleHTOB IPHHAIICKUAT
reTepoTpodHBIM OakTepHaldbHBIM opraHm3MaMm. Kak mpaBuio, pedsb
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UAET 0 KOMIUIEKCE BHIIOB, Pa0OTAIOMIMX MOCIEe0BATENbHO. 3aMEThM,
YTO y MUKPOOOB €CTh JIBa B)KHEUIINX CBOICTBA: MPUCIIOCOOICHHOCTD
K IIUpOYaiIlIeMy JUaNa3oHy yCIOBHN U «yMEHHE» UCTIONB30BaTh B Ka-
YeCTBE MCTOUYHHKOB yTJIEpOJa M SHEPTUH MHOKECTBO Pa3HOOOPa3HBIX
BeecTB. [Ipoune GopMbl KU3HU 3THX CIIOCOOHOCTEH uiieHsl. MHTe-
PECHBIM SIBIIIETCS TOT (akKT, YTO POJIb PEAYLIEHTOB MOTYT BBHITOJIHSTD
u abrotuueckre (HaKTOphI: MOKaphl, BBIBETPUBAHHUE, BIMOPa)KUBaHUE,
BBIMBIBaHHE, BBICYIIMBAHUE, BHICATTMBAHHE.

5. OpraHuueckre 1 HeOPraHNIEeCKNe BelecTBa, HaXoasiuecs B
KPYTOBOPOTE U CBSI3BIBAIOILIHE )KUBYIO U HEXHBYIO YACTH SKOCUCTEMBI.

6. BeuectBa, n3BJIe4eHHbIe U3 KPYTOBOPOTA, HO OCTAIOIINECS
B 9Kocucteme. Uto 370 3HaunT? Ha npoTspkeHnn OONBIINX OTPE3KOB
BpEMEHH JESTEIBbHOCTD MMPOAYIIEHTOB B SKOCHCTEMaX ObIBaeT 3HAUYU-
TEJIbHEH JesITeNbHOCTH pPeAyLIeHTOB. B pesynbTare He Bcs oTMepiias
OpraHyKa pa3pyliaeTcsi — pelyLeHThl He CIpaBIsIoTCs, 1100 co3na-
I0TCSl YCIIOBUS, MELIAOLIHe UX AesiTenbHOCTH. Hepasnoxusieecs op-
TaHUYeCKOE BEIECTBO KOHCEPBUPYETCS TEM WM MHBIM CIIOCOOOM, H
00pazyroTcs MmoJie3Hble HcKonaeMble: HeTh, TOpQ, KAMEHHBIN YTroib
u np. PesynpraTom npeobianaromieil 1eaTeNbHOCTH MPOAYLEHTOB SIB-
JsIeTCs TAaKXKe HaKOTUIEHHE Kuciiopoaa B arMmocdepe 3emnu u 06pazo-
BaHHE COBpeMeHHOH aTMocdepsl. CaMblii 00JIbIION H30OBITOK OpraHu-
YeCKOT0 BelecTBa oTMedeH npuMepHo 300 mutH net Hazaz. B nocnen-
HUe 60 MIIH JIeT yCTaHOBUIJIOCH MPUOIU3UTENFHOE PABHOBECHE MEXKITY
paboToii NPOAYLIEHTOB U PENyLIEHTOB. A ceifuac Mbl UMeeM OOJTBIIYTO
MPUPOAOOXPAHHYIO MPOOIEMY: YETIOBEK C OTPOMHON CKOPOCTBIO H3-
BJICKaeT HAKOTUICHHBIE «KOHCEPBBI» U CIKUTAET UX JIMOO MpeBpaliaeT
B ApYT'He BEILECTBA, YaCTO BPEIHBIE I IKOCUCTEM. DTO MPUBOIUT K
0oJsie3HEHHBIM cABHTaM OnocdepHoro MacmTada.

Hcxons U3 nmpeacTaBieHHBIX CTPYKTYPHBIX €AMHUII, MOKHO JaTh
0011110 (I0BONBHO NPUOIM3UTENBHYIO) IPpadUUECcKyI0 MOAEH SKOCH-
cTeMsbl (puc. 5).

Hanpasnenust cTpenok MOKa3bIBAIOT OTKPHITOCTH HKOCHUCTEMBI.
Uepe3 Hee MPOXOAWT HENPEPHIBHBIM MOTOK 3Hepruu. B mpemenax
9KOCHUCTEMBI SHEPTHS TPAHCHOPMUPYETCS TEM MU MHBIM CIIOCOOOM:
COJEPIKUTCS B TeJlaX KUBBIX OPraHU3MOB C Pa3HBIM CIIOCOOOM MHTa-
HUSI, pacCXOIyeTcsl Ha TPOLECCHl UX KU3HEACATEIbHOCTH, TIEPEXOTUT
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OT JKUBOW YacCTH CHCTEMBI K HEXKUBOW M 0OpaTHO, T. €. HAXOAUTCS B
HEIPEPBIBHOM KPYyTrOBOPOTE.

Puc. 5. O6061eHHas rpaduueckas MOACTh SKOCHCTEMBI:
UD — ucrounuku sueprun; OD — oTTOK 3Hepruu; [1 — IPoayIEHTHI;
K — xoHCyMeHTBI; P — penytienTsl; X — XpaHUITHIIA BEIIECTBA U JHEPTHU
B BUJIE HCKOIMAEMBIX; PAMKa — IPAHUIIBI IKOCHUCTEMBI

[ToguepkHeM, YTO MOHSITUS «IIPOAYKLUS», «IIOTPEOICHHE» U
«IECTPYKLUS» OTHOCSTCS HE K BUAAM H JAaXKe HE K CHCTEMaTHYECKUM
rpynmnam, a Kk GpyHkuusam. OaHy U Ty ke QyHKIHUIO B 3KOCUCTEME MO-
T'YT BBIIIOJIHSTB BUBI C OYEHb pa3Hoi opranusanueil. Tak, K penyneH-
TaM OTHOCSITCA, IOMUMO OaKTEepHid, YepBHU, MOJIIIOCKH, YIEHHUCTOHO-
rue, wiiekonuraromue. Kpome Toro, oAMH M TOT K€ BUA MOXKET IPH-
Ha/JIeKaTh OAHOBPEMEHHO K ABYM 3BEHBsIM. K TakuM BHIaM MO>KHO
OTHECTH BCESIIHBIX JKUBOTHBIX, HE OPE3TYIOIUX MEPTBEUNHON — OHU
1 KOHCYMEHTBHI, U peayleHTsl. Jpyroii mpumep — MukcotTpodHsie (o
CMEILIaHHBIM MTUTAHUEM) OPTaHU3MBI THIIA €BIJICHBI 3€JICHOM, XIaMu-
JOMOHA/IbI MJTH HACEKOMOSTHBIX PACTeHUI. DTH BUIBI U IPOIYLIEHTHI,
1 KOHCYMeHThI. HakoHer, ecTb OaKTepuH, sIBISIOMINECS OJHOBPEMEH-
HO MPOAYLEHTAMH M PeAyLEeHTaMH. JTO XEMOTPOQHbBIE OpPraHU3MBbI
(mpoayKUMOHHAs POJIb), UCIOIB3YIOLINE YHEPTUIO0 OKHUCICHHUS Opra-
HUYECKUX BEIECTB (pPeAyKLIHOHHAS POJIb).

UTtak, B 3KOCHCTEME CONEPKUTCSA TPU (YHKINOHANBHBIX JKUBBIX
3BeHa. OIHAKO YMCIIO 3BEHBEB MOXKET OBITH YBEIHUYECHO, €CIIH B3IJIS-
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HYTh Ha OOBEKT IMOJl HECKOJIBKO MHBIM yrioM. B 1942 r. amepukan-
ckuil runpodbuosnor P. JIunaeMaH BhICKa3all UCKIIOYUTENBHO MOJIE3-
HYIO UJCI0 O OOJBIION Ba’KHOCTH MHILEBBIX CBSI3EH B MOAICp)KaHUH
LIEJIOCTHOCTH 3KocucTeMbl. OH yKa3ajl, YTO IOTOK SHEPTHH MPOXOIUT
yepe3 psa TpoduyecKux ypoBHei (3BeHbeB). YacTh ee ycBanBaeTcs
Ka)KIBbIM 3BEHOM, a 4acTh Nepeaaercs caenyomemy. Ilepenaua sBis-
€TCs He ILIaBHOM, a KACKaJHOM, T. €. pe3KOH, cTyneHuaTou. [lomnbira-
eMcs pa3o0paThes B OTHX MMOJIOKEHHSX.

B mo60ii axocHcTeMe Bee HaceneHue, rpy0o roBopsi, HENPEPHIBHO
X04ueT ecTb. 11 OONBUIMHCTBO BHIOB MOTYT €CTh TOJBKO YT ApYTa.
[Ipuuem noenanue UAET B ONPENIEIEHHOM MTOCIEI0BATENBHOCTH. «OKyK
eJ1 TpaBy, *yKa KJieBajla IITHIa, XOPEK MK MO3T U3 NTUYbEH TOJIOBB
u Tak ganee. OTCI0Aa NOSBUIIOCH IPEACTaBIEHHE O MUILEBBIX LETX.

IIumeBas nensb — 3TO MEPEHOC IHEPTHUU MUIIH
yepe3 psil OPraHU3MOB IIyTeM IOeJaHusI OHUX APYTHMHU

B skocucremax pazHoro pazmepa M CIIOKHOCTH IENH CUIHHO Ba-
PBUPYIOT IO JUTMHE, BKITIOYAs OT JBYX-TpPEX JI0 IecsATKa U Oojee 3Be-
HbeB. Kaktoe 38eHO OOBIYHO TIPEICTABICHO HE OJHUM, 2 HECKOIBKH-
MU BUAAMU. VX mHIEeBbIe TPEANOYTCHNS PA3INYHbI, TIO3TOMY IIeTH
BETBATCS, JAIOT 3aMKHYTBIE KOJIbIIAa W MpeoOpa3yroTcs B MHIEBbIe
ceTH. MOXHO BHJIETh, YTO TIOHATHUS IHIIEBas IEMb» U «IHIIEBas
CETH)» OTPAKAIOT PA3HYIO CTEIIEHh 3HAKOMCTBA C MUIIEBBIMHU CBSI3IMU
B DKOCHCTEMAX.

[Ipo opraHW3MBI, MONYYWBIINE DHEPTHUIO YEpe3 pPaBHOE UHCIIO
CTyIIEHEeH MHIIEBOW LEIH, TOBOPST, YTO OHU MPUHAAJIEKAT OJHOMY
TpodugeckoMy ypoBHIO. [IpencTaBurenyt oqHOTO BUAa MOTYT 3aHH-
MaTh B 9KOCHUCTEME OJHOBPEMEHHO HECKOJBKO TPO(PUIECKHUX ypPOB-
Heil. KonuuecTBO ypoBHEH, HA KOTOPBIX OHU HaXOJATCS, IPSIMO ITPO-
MIOPIMOHATBHO WX CHEKTpPy NuTaHusA. MenBens Koana, MoeIaroii
JUCTHSI €AMHCTBEHHOTO BHA IBKAJHIITOB, 3aHMMAeT BCET/A OJUH
YpOBEHb M HE MOKET UATH HH B KaKOE€ CpaBHEHHE C TAKMMH 3BpHQa-
ramu, Kak TUKAA KabaH niu OypeIii MeaBEOb.

Hanmnume Ttpodudeckoil CTpyKTyphl — OJHO U3 (pyHIaMEHTATb-
HBIX CBOMCTB JIt000# SKOCHCTEMBI. DTy CTPYKTYpPy MOKHO Tpadude-
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CKU TIPEACTaBUTh B BUJAE IKOJOrHYecKMX mupammia. CyliecTByIOT
TPY BUJA THPAMUL,.

1. IlmpamMuabl YMCIEHHOCTH. Bo MHOTUX CiIy4asX OHH MMEIOT
HenpaBuIbHYIO Gpopmy. [IpramHa 3TOr0 — pa3HuIa B pazMepax mpea-
cTaBUTeNEH pasHbIX BUAOB. COBEPIIEHO OYEBUIHO, YTO MPHU MPOUYUX
PaBHBIX YCJOBUSX TOpazgo OONBUIYI0 YHCIEHHOCTh OYIOYT HMETh
MeJKue BuAbl. JlOCTaTOYHO CpaBHUTH, AONMYCTUM, CEKBOMIO, KakKoii-
a100 KyCTapHUK M OJHOKJIETOYHYIO BOAOPOCTb. JlaHHBIN BUA mHpa-
MU HE CIMILKOM IOKa3aTeseH, T. K. Ha UX OCHOBE MepPEeOLEHNBAETCA
POJIb MENTKHUX BHUJIOB.

2. IImpamuasl 6momace. 1x Toxxe Henb3s1 CUMTATh YHUBEPCAIIb-
HBIMH, MTOCKOJIBKY (popMa MUpaMuabl CHIBHO 3aBUCUT HE TOJIBKO OT
pa3MepoB, HO M OT CKOPOCTH pa3MHOKEHHUsI OpraHu3MoB. UTo kacaer-
Csl pa3MepoB, TO B AIKOCHCTEME MOPOH NMEPEOLIEHNBAETCS POJIb KPYTI-
HBIX BUAOB. KpynHble 0coOM MpH MPOYHMX PAaBHBIX TPATAT MEHBLIE
SHEPTUU Ha oOecreueHHe >KU3HENESTENbHOCTH, YeM MeNKUe. JTO
MIPOUCXOANUT OTTOrO, YTO Y HUX OTHOILIEHHUE IJIOLIaAN MOBEPXHOCTH
K 00beMy Tella MEHbIE U SHEPTHs B BUJE TeIJla yXOJUT U3 Tela Me-
nenHee. B pesynbrare, KpymHble 0cOOM Ha CBOEM TPO(YUIECKOM YPOB-
HE MOTYT CO3JaTh OONBLIYI0 OnoMaccy.

[Toxa3aTenbHbl B 3TOM CMBICIIE TUPaMuABl MUpPOBOTO OKeaHa, o-
Jy4eHHBIE JJIs1 TpeX TPO(YUUECKHX YPOBHEH — UTOIUIAHKTOHA, PHIO U
KHATOB. DTH MHUPaMUbl OKa3aJuCh HHBEPTUPOBAHHBIMHU (OOpaleHHbI-
MH), T. €. paCLIMPSIIOLIMMUCS OT OCHOBaHUs K BepiuuHe. [lapanokcanb-
Hasl CHTyalusi, IpH KOTOpOil broMacca moTpeOuTeneii opranuky npe-
BOCXOJUT OMOMAcCy IPOU3BOAMTENICH, OO BSICHUIIACH JOBOJIBEHO POCTO.
3ameprl Ouomacc enaroTcs B KaKOW-TO MOMEHT BPEMEHHU. A CKOPOCTb
Pa3MHOXEHUsI HE yUUTHIBAETCS. DTa CKOPOCTh y PHIO HAMHOTO OOJBIIIE,
4YeM y KUTOB, a y IJIaHKTOHa HaMHOro OoJbiie, yeM y poi0. [loaTomy
Ha KaKIOM YPOBHE noenaeMasi Ornomacca ObICTPO BOCCTAaHABINBAETCS
WHTEHCHUBHBIM Pa3MHOKEHHEM BBDKHMBIINX 0COOCH.

[Mouck mapamerpa Al MOCTPOEHHS «IIPABHIBHBIX» MO (opme
MUpaMU]L IPUBEN K TPEThEMY HX BUAY, KOTOPBIA OCHOBAaH Ha IpUBE-
JCHHBIX BbIIe nonoxkeHusix P. Jlunnemana.

3. lImpamuasl 3Heprun. OHU BCerJa CyXaroTcs K BEpIINHE, UX
npenpiayinee 3BeHo Oonbine mocneayromero. Ha ¢popmy mupamunst
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HE BJIMAIOT U3MEHEHHUs HU Pa3MepOB, HU YHCIEHHOCTH 0co0el Ha pa3-
HBIX TpopuUecKuX ypoBHsX. JIroOoi Tpoduyeckuil ypoBeHb Mmoryya-
€T HEKO€ KOJMUYEeCTBO 3Hepruu. YacTp ee ncnonp3yercd Ha JaHHOM
ypOBHE, npyras (MeHblas!) 4acTh NepeaaeTcs CIeayIOLEMY.
BozHukaer Bompoc: Ha YTO pacxXoXyeTcs SHEprus Ha KaKJIoM
TpoduueckoM ypoBHe? OTBET Ha HETO MPEICTABUM B BHJE CXEMBI

(puc. 6).

Puc 6. Cxema TparchopMaIiii YJHEPTUH B SKOCHCTEME
(TIOSICHEHUS B TEKCTE)
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Bbnok «Ilotepu npu nbIXxaHWW» BKIIOYAET B ceOsl BCE SHEPreTH-
YEeCKHE 3aTpaThl HA MPOLECCHl KU3HEAESATEIbHOCTH U COCTaBIseTCA
KaKk CyMMa MOTEepPh Ha BCEX TPOMUUECKUX YPOBHSAX B IKOCHUCTEME.
AHaNOTHYHBIM 00pa30M CyMMHUPYIOTCS IPUPOCTHI OMOMACCHI Ha BCEX
YPOBHSX. DTO Ta )KMBas MaTepusi, KOTOpas HUKEM HE MoeaaeTcsa U B
JaJbHENIIeM JocTaHeTcd penylneHTtaM. Cxema He yYUTBIBAaeT Mpo-
LIEHTHOTO COOTHOILLIEHU 3aTpaT, IPUPOCTOB U noeaannii. OHa moka-
3BIBACT, K0a U 4mMo NEPEXOIUT, HO HEe B KAKUX KOJMUECTBAX.

Ha ocHoBe cxembl HETPYIHO MOHATH OAMH U3 TJaBHBIX AMHAMU-
YeCKUX MoKa3aTeNell 3KOCUCTEMBI, KOTOPBIA Ha3bIBAE€TCS MPOAYKLUS.

HpO[lyKIII/Iﬂ — 3TO0 CKOPOCTb NMMPpUPOCTa oHoMacchl

HpOI[YKL[I/IFI ObIBaeT JABYX OCHOBHBIX BUJOB.

IlepBuyHast NPOAYKUMSA — 3TO CKOPOCTH YCBOEHHUS
NMPOYUEHTAMU JYYUCTON IHEPTUM U MlepeBo/ia ee
B OPraHHYecKoe BelleCTBO.

Bropuunasi npoayKumsi — 3T0 CKOPOCTH NPHUPOCTA
O0uomMacchl rerepoTpoQHBIX OPraHu3MoB

Ecnu nepBeIii TpodruecKkuii ypoBeHb SKOCHCTEMBI IPEACTaBICH
aBTOTpOo(aMu, MOKHO BBIACIHTH OISTH-TAKH JBa BUAA TEPBUUHON
MPOYKIIHH.

BasioBas nepBuyHasi NPOAYKIUA — 001ASl CKOPOCTH
(oTocunTe3a, BKIIOYASA OPraHUKY, MOTPAYeHHYIO HA AbIXaHUe

Ha cxeme 310 0510k «DHEPTHUS HA IEPBOM TPOPUIESCKOM YPOBHEY.

Yucras NEePpBUYHAS MPOAYKIUA —ITO CKOPOCTH HAKOIJICHUSA
OpraHukKu aBTOTpO(l)aMH 3a BBIYETOM 3aTpaT Ha IbIXaHUE
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Ha cxeme naHHBIA BUA NPOLYKIMHU MpeacTaBieH Omokom «Ku-
BbI€ OPTaHM3MBI» Ha TOM K€ TIEPBOM TPO(HUIECKOM ypPOBHE.
CymecTByeT, HAKOHEN, €1 OAWH BUJ MPOTYKIUH.

Yucras NpoAyKTHBHOCTH COO0IIECTBA — 3TO CKOPOCTb HA-
KOIJIEHUs] OPTaHMKH, HEe CheJeHHOM rerepoTpodamMmu

Ha cxeme uncTast ipoyKTUBHOCTH IipeAcTaBieHa 61okom «Ilpu-
pocT GroMacch.

W3yyeHnue NpoayKIMK SKOCUCTEM — OJMH U3 XOPOIIUX CIIOCOOOB
OLICHUTH X COCTOSIHUE U CIOCOOHOCTH COTMPOTUBIIATHCS BHEITHAM BO3-
nerctBuaM. [1o mpoayKImm MOKHO TaKkKe PETUCTPUPOBATH IEPEXO]T OT
OJTHOTO THIIa COOOIIECTBA K APYrOMy B TIpoliecce 00pa30BaHMs U IBO-
JIOIMH dKocucTeM. KpoMe Toro, mpoayKIMOHHBIE TIOKa3aTelld ToJie3-
HBI IPH BBIPAOOTKE periaMeHTa dKCILTyaTallil SKOCHCTEM YEeJIOBEKOM.

CrnoxHasi BHYTPEHHSISI CTPYKTypa SKOCHUCTEMBI TECHO CBs3aHa C
JIPYTHM €€ BaKHEUIIMM CBOMCTBOM — CIIOCOOHOCTBIO K CaMOperyJisi-
uu. B 3TOM OTHOIIEHMM OHA MOX0oXa Ha opraHm3M. OAHAaKo y op-
raHu3Ma JIEeWCTBHE MEXaHU3MOB PETYIISIMU 3allMCaHO B TEHOME, a B
9KOCHUCTEME CBsI3b YacTel W KOOpAWHAIUSA UX PaOOThl 00YCIOBICHBI
SIBTICHUSIMU, HE UMEIOIINMH TeHETHYeCKOH OCHOBBL. K HUM OTHOCSTCS
B MIEPBYIO OYepe/ib MEKBUIOBBIC B3aUMO/ICHCTBHSA, OMTUCAaHHbIE B pa3-
nene o Ouoruueckux (akropax cpeapl. K MexaHusmam camoperyJis-
1UH, 6€3yCIOBHO, OTHOCSITCS MUTPAIIMK 0COOEH KaK B 9KOCUCTEMY, TaK
U U3 Hee, MOCKOJIBKY OHH BIMSIOT HA YUCICHHOCTD PAa3JIMYHBIX BHIOB.
UnCIeHHOCTh BapbHUPYET TaKXKe BCICACTBUE U3MEHEHUH POXKAaEMOCTH
U CMepTHOCTH ocoOeil. OO0paTuM BHUMaHKE, YTO KOHKPETHbIE MOKa3a-
TENN POXKIAEMOCTH U CMEPTHOCTH OOYCJIOBJIEHBI HE TOJBKO OHOTHYE-
CKMMH B3aHMOJICHCTBUSAMH, HO U BIUSIHUEM aOUOTHYECKHUX (PaKTOPOB.
Haxownern, B 3xocucTeMe BO3MOXKHa (QYHKIMOHANIbHAS B3aHMO3aMeHsIe-
MOCTH BHJIOB. UTOOBI JTy4Ille IOHSTh MOCIECAHUH ITyTh CaMOpPEryJIsIny,
LIeJIeco00pa3HO MEPENTH K MPEICTABICHUAM 00 SKOJIOTMYECKOM HUIIIE,

B coo0miecTBe, HaceIeHHOM MHOTUMH OWOJIOTMYECKHMH BUIA-
MU, TIOJIE3HO 3HATh MECTO W (DYHKIHMOHAIBHBIA CTaTyC KaXKJOTO U3
HuX. B xoze pa3paboTku 3T0T0 Bomnpoca Obi1o chopMyTUPOBaHO OTHO
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13 Ba)XXKHEHIINX MOHATUH CHH3KOJOTHH — «IKOJOTHYecKas HUIAY.
Kpatkas ucropus pa3sBuTHs NpeACTaBICHUN O HUILIE TAKOBA.

[Tonste Obuto BBeneHO B HaykKy [Ixozepom ['puHHEmOM B
1914 r. OH moHMMan HUIIY KaKk OCHOBHYIO €IMHHIYy HNPOCTPAaH-
CTBEHHOT'0 paclnpe/ejieHus, B TpejieaXx KOTOpoil yaAepKUBaeTcs B
cooOmiecTBe AaHHBIM BUA. [loaTOMY HuIIa ObUTa MEpPBOHAYAIBHO Ha-
3BaHa MPOCTPaHCTBEHHOM.

Yapne3 DntoH (1927) paccmarpuBan HUIIY yKe MHa4Ye — Kak
(pyHKIHOHATBHBIN CTATyC OpraHu3Ma B coo0mecTBe. DTOT CTaTyC
OH XapaKTepr30BaJl KaK OTHOIICHUS BUJA C MUIIEBHIMH 00BbEKTaMH U
BparaMu. OTcrojia nomuia TpaauLus TOBOPUTH O TUILEBON HUIIIE.

Jx. XatunHcoH (1957) cyliecTBEHHO paclIupuil 3ATOHOBCKYHO
TPAaKTOBKY, Ha3BaB HUIIEH BeCh AMANA30H YCJIOBHM VISl JKM3HH U
BOCIIPOM3BOACTBA LeHonmomyasiuuu. Yacte auanasoHa (mist Tpex
(hakTOpPOB) MOKHO TIOKa3aTh B BUZE IrpauuecKkoil cxeMsl (puc. 7).

Puc. 7. Cxema 4acTu 3K0JI0rHYeCKO HUIIKM B TPAKTOBKE XaTUUHCOHA
(TIOsICHEeHUS B TEKCTE)

Ha cxeme 1Mo ocsiM OTKJIambIBalOTCs 3Ha4eHHs (akTopoB. Kak-
Jasi CTOpOHA TapauIeNienuIeia — 3TO AUana3oH 3HaueHui (axTopa,
MIPUTOIHBIN [T WieHa coobmecTBa. ['eomeTpuieckas mpaBMIIBHOCTD
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¢uryps! o0ycioBieHa TpeMs JOMYLICHUSIMH, CAETaHHBIMI XaT4nH-
COHOM.

1. Peaknus rpynnbl Ha OAWH (PAKTOP He 3aBHCHUT OT JIeiiCTBUS
apyroro. [ToHsATHO, 4TO 3TO HE Tak. BCHOMHUM U3 ayT3KOJIOTHH, YTO
Japa Jierde nepeHoCUTCs B CyXOM BO3/lyXe, YEM BO BIIAXKHOM, a XO-
7101 — Ipx OOWJINY MUILIH, YeM TIPU €€ HelOCTaTKe.

2. IlpocTpaHCcTBO BHYTPH HMINHU Be3/le PABHO OJIaronpusiT-
Hoe. TeopeTHyecKr 3TO BO3MOKHO, HO B peallbHOM IPHUPOJIE Cpeia He
CTOJIb OJHOPOJHA, KaK B TEOPHH.

3. @akTOpsl HE3aBHCHUMBI APYT OT aApyra. Ha camom e nerne,
OHHU HEPEIKO KOPPEIHPYIOT (TeMIlepaTypa U OCBELIEHHOCTh, TEMIIe-
patypa H COJICHOCTh BOABI). XaTYMHCOHOBCKas Tpaduyeckas cxema —
3TO CBOEOOpa3HBIA aHANOT HAEAIBHOIO Ta3a, KOTOPOro B MPHUPOIE
HeT. Ecnu ke ydecTh Bce MOMPaBKU K JOMYIIEHUSIM, Tapajlieenunes
peBpaTuTcsa B GUrypy HEMPaBHIBHOH HOPMBI.

Ha opranmsm neiicTByeT MHOTO (haKTOPOB, U UX AWAIAa30HbI HEJIb-
31 M300pa3uTh Ha TPEXMEPHOM pucyHKe. CreoBaTeNbHO, HUIIA pac-
CMaTpHBaETCs KaKk MHOTOMEPHOE SIBJIEHUE, UHAUE — MHO20MEPHbILL KOH-
muHyym cpeobl. bonee no3aHue ONpeieNIeHUs] HUIIH OKa3aJIuCh COBCEM
HETOXO0XH Ha TOJIBKO UTO pa3oOpanHsle. [IpuBeaem nBa npumMepa.

Omxun Onym:

IKoyoruyecKasi HUIIA — 3TO MOJI0KEeHHNE opraHmima
B JKOCHUCTEME, BLITCKAKOIIEE U3 €10 CTPYKTYPHBIX a}lal’[TaIIHﬁ,
(l)I/ISI/IOJIOFH‘leCKI/IX peammifl Hu CHelII/I(l)I/I‘leCKOFO NMOBCACHUSA

Opuk Inanka:

IKOJIOTHYeCKAs HUIIA — 3TO 001Iasi CyMMa afanTanui
OPraHU3MeHHOIl eIMHULIBI

[TombrTaemcs orpeienuTh, 4eM OTIUIAIOTCS ITH ONPEACTICHHS OT
TPaKTOBKH XaTYMHCOHA.

Bo-nepBbIX, MOHATHE «HUINAY) aBTOPHI ONPEIEISIOT He Yepe3 Ou-
anasomsl yCi06ull, a yepe3 ceolicmea opeanusma. B mpuHIMIE, 3TO
BrioyiHE TorugHO. OCBOEHHE TOTO WIIM HHOTO JHara3oHa yCIOBHHA BO3-
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MOKHO TOJIBKO MPU HAIMYUH COOTBETCTBYIOIIUX MOP(OJIOTHICCKHUX,
(bM3U0IIOTO-OMOXUMHYCCKAX M TOBEACHYCCKUX MPUCIIOCOOICHMUIA,
T. €. mpu3HakoB. Ho eciu HuUiny omnpenensrts Kak CyMMY MPU3HAKOB,
TO JIETKO 3aMETHUTh, UYTO TOYHO TaK K€ OMpeesIeTCs OHITHE U3 CO-
BCEM JpyToit Hayku — «heHoTum». Kak ObITh ¢ 3TUM HECOOTBETCTBH-
em? Jlermo B TOM, 4TO, TOBOPSI O ()EHOTHIIE, MBI UMEEM B BHULy HaOOp
MpU3HAKOB U He Ooiiee Toro. Ho Te e nmpu3Haku, paccMaTpUBaeMbIe
C «HUIIICBOI» TOYKU 3PCHUS, MIOKA3BIBAIOT HYMU (PAKmMuiecKo2o uc-
noav3oeanus cpedvl opeanusmom. He cimydaiiHO aBTOpBI ABYX IO-
CJICTHUX OTPEACICHUI TaH, B IOTIOJIHEHUE K OQUIMATBHBIM, €Ile U
npyrue xapakrepuctuku Hutm. [To Oxymy, HUIIIa — 310 «npogeccusi»
opranusma, a o [luanka — 3To cnocob oceoenus pecypcos cpeowi.

Bo-BTOpBIX, 00CYXIaeMblii TEPMUH HCIONB3YeTCS MPUMCHU-
TEJNBHO K 0co0sim, a He yenononyasiyusam. [louemy? HacTo B KU3HECH-
HOM ILUKJIE OPTaHU3M MPOXOAUT PSIT CTAAUM, OTIUYAIOIINXCA APYT OT
JIpyra 1o MHOTUM TapaMeTpam. Tak, Jiel] o Mepe pocTa MepexoauT
OT IMUTAHUS METKUMH JOHHBIMHU OpTraHU3MaMH K XUIHUYECTBY. Me-
HSASI CIIEKTP MUTaHUS, OH MEHSET CBO€ MECTO B JAHHOM SKOCUCTEME H,
COOTBETCTBEHHO, CBOIO HUIIY. Y IPYrUX BUIIOB B LIUKJIE YEPEAYIOTCA
BOJIHBIC U Ha36MHO-BO3yIIIHbIC, TAPA3UTHUECKUE U CBOOOTHOKHUBY-
Ue CTaauu. XapaKkTepHbIE MPUMEPHl — HACEKOMBIE C MOJHBIM Ipe-
BpalICHUEM U COCANbIIUKHU. ECTECTBEHHO, YTO pa3HbIe CTAIUU >KU3-
HEHHOTO IHKJA OyJIyT 3aHMMaTh Pa3HbIC HUIIA B OJHOM U TOM KE
coo011ecTBe, a TO U B COBEPIICHHO Pa3HBIX.

B-TpeTbux, pazHbie 0cOOM WM TPYIIBI 0CO0EH He Mozym 3aHu-
Mams 00HY 9KOIOSUHECKYI0 HUULY. ITO BBHITEKAET U3 €€ ONPEeIICHHS.
CymMa pu3HaKoB Bceraa OyJIeT XOTh HEMHOTO, HO pa3iIN4aThCsl.

[TonsiTHe HULIM TPYAHO MPUMEHATH K MOMYJSLUUU U BUAY. DTU
CPYIIIUPOBKU MOTYT HE TOJILKO BKJIIOYATH CTAIUH PA3BUTHS C Pa3HbI-
MU HUIIAMH, HO U 3aHUMATh OOIIUPHBIE TEPPUTOPHH. B 3THX ciyuasx
YJICHBI OJTHOM MOMYJISIIIUN BXOIST B HECKOJIBKO 9KOCUCTEM, B KaXKIOM
13 KOTOPBIX MX HHUIIU MOTYT OBITH Pa3HBIMHU.

W3 obero, 6osee i MeHee 0JJHO3HAYHOTO, MTOHATHS OBLI BbI-
BENICH pAJl IPYTUX, CBI3aHHBIX C U3YYECHUEM HHUII B KOHKPETHBIX CO-
obmiectBax. CTano U3BECTHO, YTO IKOJOTUICCKHE HUIIU PA3HBIX YJjie-
HOB 3KOCHUCTEMBI MOTYT NEepPEKpBIBaThCA. Ecimu nm300paxarh OTHCb-
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HYIO HUIILY B BUJE KOJIBLIA, TO TIEPEKPBIBAHUE LIETOT0 psifia HUII JIETKO
MPeACTaBUTh TpapuyecKu KaK OJIMMIIMKACKYI0 CUMBOJIUKY. TOJNBKO B
peanbHOI pupoje Kojel He MATh, a OoJIblIe, 1 pa3Mephl UX HE O/u-
HaKoBBl. BennuuHa 30H nepekpbIBaHUS TOXKE BapbUPYET, BIUIOTH 10
TOT0, YTO OJHA HUILIA IIETMKOM ITOMEIAeTcsl BHYTpHU Ipyrou. Ilepe-
KpBIBaHHE TeM OoJblie, YeM OoJiee MOXOKH JKU3HEHHbIE TOTPEOHO-
CTH pa3HBIX BUAOB, U €0 PE3yJbTAaTOM SBISETCS MEXBHUAOBAs KOH-
KypeHIHsa. B aToM ciydae Oofbliie IIaHCOB HA BEDKMBAHHWE WMEIOT
TE€ OpraHu3Mbl, CBOOOIHAS YACTh HUIIU KOTOPBIX KpYyIHEe, a 3HAUHT,
€cTb OoNblIe «ITyTel OTCTYIICHHus». V3 SIBIeHUs epeKphIBaHMs BbI-
TEKaIOT JJBa HOBBIX TEPMHHA.

DyHIaMEHTAJIbHAS HUIIA — MAKCUMAJIbHbII
«aDCTPAKTHO 3aceJIeHHbIH THIIEePodbeM»
B OTCYTCTBHE OMOTHYECKHX OIPaHUYeHUIH

Peanu3oBanHasi HUIIA — Oﬁ’beM, 3aHSATBIN
B YCJI0BHAAX OMOTHYECKHX orpa}m'{e}mﬁ

OI‘paHI/I‘H/ITCJBIMI/I BBICTYIIAIOT HE TOJIBKO KOHKYPCHTBI, HO TaK-
e XWIIHUKH ¥ Bo30yaurtenu Oosne3Heil. PeanmmzoBaHHas HMIIA IO
OIpe/ieNicHHI0 He MOXeT ObITh Oojbiie (yHnameHTanbHOH. Ona
MPAKTHUYCCKH BCETAa MCHBIIIEC, T. K. HCT 9KOCUCTEMBI, YJICHbBI KOTOpOI>'I
He UCHBITLIBAIOT Ha cede I[Gf/iCTBI/IS[ He6HaFOHpI/IHTHBIX OMOTHYECKUX
(haxTOpOB.

CpaBHeHHME ONU3KHUX MO CTATyCy WICHOB OJHOH 3KOCHCTEMBI
JIaJIo eIle OJHO TMOHATHE U3 CEPUH «HHIIEBBIX).

JKOJIOTHYECKAs THJIbIUSA — 3TO TPynna
YIEHOB CO00IeCTBA €O CXOAHBIMU PYHKIUSIMHU
M OJIU3KHMH YKOJOrMYeCKUMHU HUIIAMM

B kauecTBe mpuMepoB Ha30BEM aHTHJION B a)PUKAHCKUX CaBaH-
HaX, MBIILIEBUIHBIX TPHI3YHOB B JIECHBIX SKOCHCTEMAX, IUIAHKTOHHBIX
paukoB-puiabTpaTopoB. PoOpMHPOBAaHHE THIBAMH YacTO OTpPakaeT
MIPOIIECC IBOJIIOLMOHHOTO IPOOJICHUS CUCTEMAaTHUECKON STUHUIIBI Ha
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TpyMIy POACTBEHHBIX BUAOB. Y3Kas ClelHaNn3alusl 0cnadaseT KoH-
KYPEHILIMIO U TI03BOJISIET OIM3KUM BHIAM CPaBHUTEIBbHO 0€3001e3HEH-
HO CYIIIECTBOBATH APYT PSAOM ¢ Apyrom. Takoe ApoOiieHHe MOJIE3HO,
MOCKOJIBKY OTKPBIBAa€T BO3MOXXHOCTH HanOoJiee MOJHOTO MCIIOJIB30-
BaHUS CpPeAbl, a BBINAJEHUE OJHOTO U3 YJICHOB TWIbANU HE HAHOCUT
9KOCHUCTEME CYLIECTBEHHOTO BpeZa, U «paboTy» BBIIABIIETO MOTYT
OCYIIECTBIIATH IPOYNE WICHBI.

B paznuunbIX reorpaguueckux o0JacTAX CYMIECTBYIOT (hU3HO-
HOMMUECKHU CXOJHBIE SKocHcTeMbl. OHU MOTYT HMETh Pa3HbI COCTaB
Hacenenus. Ho mpuHOMITBI MX YCTpOWCTBa M (PYHKIMOHHPOBAHHS
ogHOTHNHBEL. CpaBHEHHE HUII B TAKUX CXOJHBIX, HO reorpaduiecku
JaNeKUX SKOCHCTEMAaX MPUBEIIO K MPEJICTABICHUIO 00 SKOIOTHIECKUX
9KBUBAJICHTAX.

IKo0rnYecKue IKBUBAJIEHTHI — 3TO 0C06I/I,
3AaHUMAKIIHUE CXOAHbIC JKOJOIrHY€CKHUE HUIITHU
B 9KOCUCTEMAX Pa3HbIX reorpa(l)nqecmlx oo0Jacreit

Ecnu paccmoTpeTh crenu pa3sHbIX KOHTHHEHTOB, JIETKO 3aMETHTh,
YTO COCTaB KOIBITHBIX CHJIBHO paznuyaercsi B A(Qpuke (aHTHIIOINSL, 3e-
Opol, OyiiBonb! U Ap.), EBpasun (caiirax, [okeiipaH, KyJaH, a paHee enie u
nomaap [pskeBanbekoro) u CeBeproli AMepuku (0u3oH). B ABcTpanmiu
POJIb KONBITHBIX B CTEISIX BBIIOJNHSIOT CyMYaThle. XOpolas Hapalielib
nMeeTca MEXAy CTPYKTYpoil nxtuoreHo3oB Bemmkux Ozep CesepHoit
AMepHKH, ¢ 01HOM cTOpoHBI, 1 JIagoroi u OHeroi — ¢ Apyroi.

CyuiecTBOBaHHE B CXOIHBIX YCIIOBHAX HEPENKO NPUBOIAUT K
OO0JIBIIIOMY CXOACTBY MEKAY NPEACTABUTEISIMUA BUOB, JaXKe JaeKUX
IpYyT OT Apyra cucTeMaTH4ecKu. Tak, BCceM U3BECTHO CXOACTBO MEXTY
aKyJIOH, UXTHO3aBPOM H AETH(PHHOM, MEXAY JETAIOMINMH sIepaMu
U 3BEPSIMU OTPSIIA PYKOKPBUIBIX. DTH KOHBEPICHTHO CXOIHBIE BUABI,
MOPOH SBJISIFOILMECS SKOJIOTHUECKUMH 3KBHBAJICHTAMH, O0OBEINHSIIOT
0] Ha3BaHUEM <CKU3HEHHAs! PopMay.

7Kusnennasi popMa — 3T0 THII CTPOEHHH],
CJI0KUBIINICH Y TAKCOHOMHYECKH JAJICKHX BH/I0B
IO/ JeiiCTBHEM CXOIHBIX (PaKTOPOB
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B OMMPEACIICHUU MOAYCPKUBACTCA, YTO HpCﬂCTaBHTeHCﬁ OﬂHOﬁ
JKU3HEHHOM (1)OpMI:I POAHUT OJHOTUITHOCTH HpI/ICHOCO6JleHI/Iﬁ K
OIPEACIICHHBIM YCIIOBUAM. Ectb 1 Apyrad To4kKa 3p€HHsd O CYLUICCTBE
storo nousatus. [lo MHCHHIO pdaaa HCCJICI[OB&TGJIeﬁ, JKHU3HCHHAas q)Op—
Ma — 3TO BCC NPEACTABUTCIIN KaKOM-TH00 CUCTEMATUYECKOM T PYyUIIbI,
06I/ITaIOIJ_II/IC B OIIPCACJICHHOM J'IaHI[H.Ia(l)Te (HTI/ILILI IMyCTBbIHH, 3MCU DK~
BaTOPUAJIBHOTO JieCa, I'PhI3yHAaX TYHJPHI U T. I[.).

Ha ocHoBe HpCZ[CTaBJ'ICHI/Iﬁ O HUIIIC MOXHO MPEACTABUTH CTPYK-
TYPY 3KOCHUCTEMBI B BUJC 3JIaCTUYHOM pr6OJ'IOBHOI>i CCTH, y3JIbl KOTO-
pOI\/'I — 9710 Humu. OTTArUBasd 3a OAHWH Yy3€JI, Mbl TAIHEM 34 MHOT'O HUTEH
(CB;I3CI>1 MCKAY YJICHAMU SKOCI/ICTGMBI). Yem AaJiple OT y3Jjia, TEM Ha-
TSDKEHHUE HUTEW MeHblle. B ocHOBe CaMOpPCryJIAlUunu 3KOCHUCTEM JIC-
JKUT BO3MOKHOCTD NIEPEMEIIATh PA3HBIC Y3JIbl B PA3HBIX HAIIPABJICHU-
SIX. DNaCTUYHOCTh TacUT HaIlpsAKEHUA, a NICPEMCIICHUSA Y3JI0B MOT'YT
KOMIICHCUPOBATh APYT Apyra. YT0o0BI nucyepnarb 3J1aCTUIHOCTh, HAT0
MPUIOKUTL MHOI'O CHUIJIL. OI[HaKO 9JIaCTHYHOCTDH HE 6ecnpeuenLHa. He-
06paTI/IMI:Ie HU3MCHCHUA (paBpLIBI:I CCTI/I) Ha6J'IIOZ[a}0TC$I B 3BOJJIIOIIMH
9KOCHUCTEM U IIpU BOSﬂCﬁCTBHHX YCII0BCKa.

I[O CUX HOp peYb IIa B OCHOBHOM O CTPYKTYPC 3KOCUCTEMBI,
OHpCﬂCHﬂCMOﬁ B HCKUX MMPOCTPAHCTBCHHLIX I'PAHUIIAX. OI[HaKO Yy HEC
HUMCIOTCA U BPEMCHHbIC I'PDAHULIBI. CyH_[eCTBOBaHI/IC 000 SKOCHCTE-
MBI UMECT HA4YaJIO YU KOHCIT U MTPEACTABIACT CBOCTO POJa KOHTOT'CHE3»
OT Haydaja O6pa3OBaHI/I$I A0 CMEpTH. HO,Z[ «CMEPTHIO» 3KOCHUCTEMBI
CJICAYCT MOHUMATh NPCKpAIICHUE €€ CYIICCTBOBAHUA B IIPEKHEM Ka-
YCCTBC U 3aMCHY I[aHHOﬁ OKOCUCTCMbBI Ha APYTYIO. OcHoBoIIOJIarar-
IIuM B ,I[aHHOfI 00J1aCTH CTaJIO ITOHSATHE «CYKLECCUSD).

Pa3Butne 3x0cucTEMBI BO BPEMEHHU, COCTOALIIECE
B UBMCHCHHUH BH[{OBOﬁ CTPYKTYPbI 1 GHOHeHOTH‘leCKI/IX
NMpoeCCOB, HA3BIBACTCH IKOJOINIECKasA CYKIECCUA

JlaHHOE TOHSTHE BBEJCHO aMepuKaHCKuM OotanukoM [, Koyis-
coMm (1899) B pabote 0 popMHpPOBAaHUU PACTUTEITHHOCTH Ha MTECYAHBIX
JFOHAX.

M3BECTHO TOBOJIBLHO MHOTO BHJIOB CYKLECCHH, U3 KOTOPBIX JUIS
Hac BayKHEE BCETo JBa. JTO MEePBUYHAS CYKLECCHs, HAUNHAIOIIAsICS
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Ha IpeX]e HE 3aHATOM y4acTKe, U BTOPHYHASI CyKLeCCHsl, HAUNHAIO-
mIascsl Ha y4acTKe, ¢ KOTOPOro yAaJeHo mpekHee cooduiecTso. [Ipu-
Mepbl NMEPBUYHBIX CYKLECCHM — YIOMSHYTOE 3aceleHHEe IecYaHbIX
IIIOH, 3aceleHue Mapa3suTaMi M3HayalbHO CTEPHIILHOTO OpraHu3Ma,
(opMupoBaHKe cOOOIIECTBAa HA 3aCTHIBIIEM JIABOBOM MOTOKE M JIp.
Bropuunsle cykueccun HaOMIOAAIOTCS Ha JIECHBIX BBIpyOKax, 3a0po-
LICHHBIX MOJISX, TPH 00pa30BaHUU BOJOXPAHMIIHII.

JIrobast sKocHcTEMa CKIIAIBIBAETCS NalleKo He cpa3y. Bcemenue
OpPTraHU3MOB Ha TEPPUTOPHIO, YCTAHOBJIEHUE MEXTy HUMH OIpe/IesIeH-
HBIX TUIOB OTHOLICHWI, M3MEHEHHE COOOIIECTBOM (U3MUYECKON Ccpe-
IBI TpeOYIOT BpeMeHH. 3a 3TO BpeMsl IpyT Ipyra CMEHSIOT Psill CTaluid
Pa3BHUTHSI WM NEpEXOAHbIE (IPOMEKYTOUHBIE) COOOLIECTBA, KOTOPHIE
Ha3bIBAIOT CEPUSIMM, WM MHOHEPHBIMH CTAIUAMU. B KOHIIE KOHLIOB
JIOCTUTAeTCsl OMPEAEIEHHOE KOHEYHOE COCTOSIHME 3KocucTeMbl. OHO
BECbMa CTa0MJIBHO M B OTCYTCTBHE PE3KHX BHEUIHUX BO3ACHCTBHUMA
MOJXKET CYIIIECTBOBATH HEOIPENEICHHO A0r0. 10 cocTosinue . Kie-
MeHTC (1916) Ha3Ban KJIMMaKcOM. DKOCHCTEMa B KIMMAaKCHOM CO-
CTOSIHUM BIIOJIHE COOTBETCTBYET TeorpaUyecKuM U KIMMaTHYECKUM
YCIIOBUSIM JaHHOM MecTHOCTH. KiaccmueckuMm NpHMepoM KiIMMakca
OblTa KOCUCTEMA CEBEPOAMEPHKAHCKHX MPEPUI ¢ MX OU30HAMHU U HH-
JelaMu BIUIOTh JIO BTOP>KEHHS Tyla OEJIoro YenoBeKa.
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YacTtb 2. YueHue o 6uochepe

Yuenue o 6mocdepe — 3TO 1EJOCTHANA CHCTEMA
B3IJISIJIOB O TOM 000JI0YKH Hallleil MJIaHeThbl,
B KOTOPOI 00MTAIOT BCe )KMBbIe OPTaHU3MBI,

ee CBOICTBAX, CTPOEHUM U (PYHKIIMOHMPOBAHUM

He cymectByer enunoro onpenencaus ouocdepst. B. .Bepua-
CKHI1 HECKOJIBKO pa3 oOpamaercst K GopMyIHpOBKE B CBOMX TPYAax U
JIaeT UX BecbMa Mo-pasHoOMy. BOT HeKoTOpBIE U3 HUX:

¢ buocdepa — 310 0codast 000J104Ka, CXBAYEHHAA JKM3HBIO.

¢ buocdepa npeacrapiaseT co60ii 0607109KY KUZHH — 00J1aCTh
CyIIeCTBOBAHUS KUBOT0 BellleCTBA.

¢ buocdepa moxker ObITh paccMaTpHBaeMa Kak 00J1aCTh 3eM-
HOH KOPBbI, 3aHATasA TPaHc(popMaTopamMHu, NepeBoAAILIMMH KOCMH-
YyecKkHe U3JIy4YeHus B AeliCTBEHHYIO 3eMHYI0 JHEPTHIO — JJIEKTPH-
4YeCKYH0, XHMHYeCKYI0, TEeIJIOBYIO H T. 1.

C TOYKHM 3peHHs COBPEMEHHOH TEpPMOAMHAMUKHM MOKHO JaTh
CIIeyIolee OIpe/eNeHue:

Bbuocdepa npeacrapsieT co00ii OTKPBITYIO HEJIMHEITHYIO
HEPaBHOBECHYIO CHCTeMY, (PYHKIMOHMPYIOLLYIO
M0 MPUHIIAITY CAMOOPTaHU3AMH HA OCHOBE
CJI0KMBIIMXCS KPYTOBOPOTOB BellecTBa U HH(pOpMAaM

Kopotko u emMko man onpenenenue Mapraned (1992) «buocde-
pa — )KHM3Hb Ha HaIlleH IIaHeTe, BMECTE C ee KU3HeoOeceUnBaromei
cuctemMoil». CylecTBYIOT U Apyrue noaxopl. X mupoTa BO MHOIOM
OTIpe/ieTIsieTCs MPOIeCCaMi CTAHOBJICHHS, HE3aBEPIICHHOCTH YICHUS
0 6mocepe, Kak, BIIPOUEM, U HAYTHOTO 3HAHHUS B IIEJIOM.

[Tpu nzydennu 6uocheps! Kak CIIOKHON CUCTEMBI, COCTOSIIIEH 13
BeCbMa Pa3HOPOJHBIX YacTel, BaYKEH CHHTE3 HAIUX 3HaHWH O Kaxk-
noi u3 HuX. Ho 0000meHne Takux pa3HOPOMHBIX JaHHBIX MOYHO
OCYIIECTBUTH TOJBKO B TOM CIy4ae, €CJIH sICHA IIeNTb TAKOTO CHHTe-
3a. [Ipu onpenenenny nenu BaxkHo ceOe SICHO MPeICTaBIATh, YTO Ha-
YYHBIE 3HAHHSA O JIFOOOM 00BEKTE NCCIIeIOBAHNS, PE3YIIBTATHI JIF00O0H
Hay4JHOU pabOTHI SIBIIAIOTCS He KOHEYHOM, a BCETO JIUIIH MPOMEKY-
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TO4YHOH HeJblo. KoHeuHas ke mejb — MOCTPOEHNE Ha OCHOBE I10O-
Jy4YEHHBIX 3HAHWY HOBOM NPAKTHYECKOM JeATeIbHOCTH.

JlaHHBIN Kypc BBEIEH B CUCTEMY 00pa30BaHUsl 110 CTIEHATILHOCTH
«DKoNorus 1 NpUpoI0NoiIb30BaHue» ¢ Hadaia X XI Beka. B SIpocnas-
CKOM rocynapcTBeHHOM yHuBepcuTete uMmenu I1. I'. Jlemunosa 3a ero
Pa3paboTKy B3sUICS U3BECTHBIN YUEHBIH, JOKTOP T€OJOTHYECKHX HAYK
Byaumup Bragumuposuu Ilosipkos. CoBmecTHas paboTa ¢ JOLEHTOM
kadeaps! sxonoruu u 3oomorun O. B. baGanazapoBoii BbuMIach B
IBe pedakuuid mocodbuit mo yuenuto o 6uocdepe ([lospkos, babana-
3apoBa, 2003, 2007). IIpu cokpalieHun NporpaMMsl MO0 CTaHAAPTAM
OakanaBpuaTta BO3HHMKJIA HEOOXOOUMOCTH CIEAyIoUIed MOIu(UKa-
uun. B HacTosiemM mocoouu Mbl OCTaBHIIH LIEHTPAIBHYIO JIMHHIO pac-
cykaeHuil. TeMbl ceMUHApOB He MOBTOPSAIOT Kypca. Ha ceMnHapckux
3aHATHSX MBI OynieM oOpamarbesi K Bammemy ombITy, IIKOJIBHBIM 3Ha-
HUSIM, TBOPYECKOM 3HEPTHH, MOCTOSHHO MPOPadaThIBATh MEKIUCIH-
IUIMHApHBIE cBsA3U. CrienuanucTta HEeHST He M0 KOJWYECTBY 3HaHUM,
KOTOpBIE€ OH 3aIIOMHUJI, a 10 TOMY, KaK OH YMEET NPUMEHSTh 3HaHUA
JUIS pelIeHUI YacTHBIX MpakThdeckux 3ajad. [Ipu usyuenun kypca
HCIIOJIb30BaHbl METO/IbI, Pa3BUBAIOLINE YMEHHS MPAKTUYECKOTO MPH-
MeHeHus1 pyHIaMeHTanbHbIX 3HaHui. K HUM B mepByro ouyepenp OT-
HOCSITCSI YMEHUS 1IeJIeHANPaBICHHO aHATM3UPOBAThH OOJIBIINE MACCH-
BbI HH(OpMaIMK 1 OTOMPATh U3 HEE TO, YTO HEOOXOJUMO U AOCTATOY-
HO U1 AOCTVIKEHUS NTOCTAaBJICHHOMN LIETH; BBIABIATH, KAKOH HMEHHO
nHGOPMAIUK HE XBaTaeT ISl €€ JOCTHKCHUSI.

CemuHnap 1

Bonpocwl K nucbMeHHOll paGome
(Cpes 3HaHutl)

1. Kak BbI nmpencTaBisieTe O0MOre0OXUMHUYECKYIO (DYHKIHIO KHBO-
ro BemiecTsa’?

2. Yto aBnsiercss 00BEKTOM U3ydeHHsI B Kypce « OCHOBBI YUEHUS
0 ouocepe u Hoochepe»?

3. Uro Brl 3Haete o 6uocdepe? I'padudeckn n3obpasure Bamm
MPEICTABICHUS.
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HUcTopusa BO3HUKHOBEHHsI yueHus o 6uocdepe

Orter; ymen Oepedb «KYyCOUKH BpPEMEHM,
HHUKOT/Ia HE TEPSUT HM MUHYTKH.
H. B. Bepnaockas-Tonnw

BriepBrie uest 0 HEOOXOJMMOCTHU BBIICTICHUS Ha HAICH TUIaHe-
TE CIEIHMAIBLHON 000JI0YKH, B KOTOPOH OOUTAIOT HUBBIC CYILECTBA,
MOSIBWIIACh B Tpyje repmanckoro reorpada b. Bapenuyca «['eorpa-
¢us renepanpHas». Ero kaura Obuta u3maHa B cepeaune X VII Beka
B [ommanauu. K MbICIH O BbIJCICHHUM CBOCOOpa3HOW O00O0JIOUKH,
BKJIIOYAIOMIEH BEPXHIOIO YaCTh 3eMHOH KOPBI, THAPOCcdEpy, HUKHIOK
YyacTe aTMOcepbl U BCe JKHUBbIE OpraHu3mbl, b. Bapenuyc npuren
B pe3yJIbTaTe Pa3MBILUICHUH O MpeIMeTe HCCIEA0BAaHUS Teorpadu.
OH cTaj nepBbIM, KTO CTall CYUTATh 3Ty 000JIOUKY MPEIMETOM U3yUe-
Hus reorpagun. 1o kaure b. Bapenuyca B Teuenne 30 netr U. Horo-
TOH 4MTal cBOW Kypc reorpaduu. [letp I u3 Bcell reorpaduueckoit
JUTEpaTyphl TOTO BpEMEHHU BhIOpan KHUTY BapeHunyca 1uist iepeBona
Ha PYCCKHH S3BIK.

BriepBrie TepMuH «Ouocdepa» 1ist 0003HaYSHUS! IPOCTPAHCTBA
3eMHBIX 000JIOUEK, TJie OOUTAIOT KUBBIE CYIIECTBA, UCIIOIB30Ball Be-
UKW aBcTpuiickuii reostor J. 3toce B 1875 r. To, uTo MMEHHO OH cTaja
yIoTpeOIsiTh TEPMUH 6UOChepa B HALLIEM COBPEMEHHOM IOHUMAaHUH,
JlaIeKo He ciydaiiHo. 'eosorus Bo Bropoi nosoBuHe XIX Beka na-
JIEKO OlepeAnsia BCe JPYrhe eCTECTBCHHBIC HAyKH IO YPOBHIO CH-
CTeMaTH3aluy HAKOIUIEHHOTO OFPOMHOTO (DaKTHUECKOro MaTepHara.
3. 310cc nepBbId yIOBHI POCTKM HOBBIX TEHACHLUH B Pa3BUTHH Hay-
KM — niepexoa oT auddepeHnranuy 1 yriryOlIeHHOH crenruann3anim
K CHHTE3Y, CO3[IaHHIO LEJIOCTHBIX MHPOBO33PCHUYCCKUX KOHLCMINH.
OnHnaxko B ero 6uocdepe )KUBbIe OPraHU3MBI BCE €I1E 0CTABAIUCH CTO-
POHHUMHU CaMoJOBIICIOIIUME TenaMu. OH ObLT ele OYeHb JalieK OT
MOHUMAaHHUS UX XUMUYECKOTO B3aUMOICHUCTBHSI C OKPYKAIOMIUMHU UX
TEJIaMH, TTOCKOJIbKY TEOXUMUSI U OMOTEOXMMUS 3aPOIMIIACH TIO3XKE, B
Havaye XX Beka.

HUcropus Hayku B pOpMUPOBAHNH YUeHUs 0 Ouochepe coxpaHu-
na nys Hac ABa umenn — A. I'ym6onsaT u B. U. Bepnaackuit. Umenno
y HHAX BO3HUK 3aMbICENl O CO3IaHHH LEIOCTHONH CHCTEMBI B3TJISIOB,
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packpbIBarolil (heHOMEH «C(epbl KU3HU», B KOTOPOU JKUBEIC Op-
TFaHU3MBI BBICTYNAIOT KaK BCEMOTYIIasi reoJioruueckas cuja, Ipe-
oOpa3ymwias cpeay cBoero oburtanus. Y monogoro A. I'ymGonbara
3TOT 3aMbicel Bo3HUK B KoHIE X VIII Beka, BeposTHO, MO BIUSIHUEM
OJTHOM TOTPSICIICH ero A0 MIyOWHKI Ay Haxoaku. OH, Oyay4u Ha-
YUHAIOIIUM TOPHBIM HHXKEHEPOM, B 3a0pOIICHHBIX CTAPBIX TOPHBIX
BBIPa0OTKAX MOYTH B A0COIFOTHOM TEMHOTE HAIIIel OJICKITbIC, BIAXKHO-
MIPOXJIAJHBIE CTEOCTHKU MXOB U JIMIITAMHUKOB, DTa HAX0JIKA MMOTPsCIa
€ro U 3acTaBWJIa 33AyMaThCs O TOPXKECTBE U BceMoryiecTse JKu3Hu.
W umenHo ¢ 3TOr0 MOMEHTa AJis HEeTo OTKpbuics KocMmoc, B KoTopoMm
TOpP>KECTBYET >ku3Hb! EMy cTpacTHO 3aXOTeNOCh MOCTUTaTh TaWHBI
BCEMOTYII[ECTBA KU3HU.

IMocnennue 20-25 netr cBOeHd AEBSIHOCTOJIETHEH XKU3HHU OH OT-
Jan ceoemy utoropomy Tpyay «Kocmoc». B HeM oH goctur BepiinH
TBOpuecTBa. Korga meuarasncs mocneaHuit, naTeiid, ToM, [ ymMO0msAT
oOHapyXuJ1, 4T0 OAHKOBCKUH CUeT ero mycT. Bce cBou cpejicTBa oH
HCTPATUII HA TO, YTOOBI MPOHUKHYTH B TaliHbl KocMoca U TaifHbI BCe-
nobexaromieit xxu3au. B aTom oH mpeycnen. OH cymen He TOJBKO
CO3/1aTh eMHYI0 (U3UYECKYI0 KapTUHY MUpPa Ha YPOBHE CBOETO Bpe-
MEHHU, HO U NPEIBOCXUTUTH MHOTHE UJIEH, K KOTOPHIM YEJIIOBEYECTBO
MOJIONLIO Yepe3 CTo JieT. A. ['yMOONBAT HEe IPOCTO BhIAEIUA chepy
xu3nu (iederccdepy). OH Ha I3TOH OCHOBE CO3/1al IEIOCTHOE Hay4-
HOE MHPOBO33PCHUE, MEPBHIM YIIOBUB (DaKT HACTYIUICHUS IIAHCTHOM
PEBOIIOLINY, CBSI3aHHOM C TOsiBIIicHHEM (peHOMeHa yenioBeka. Bee 3To
mo3BoiisieT cuntarth A. ['ymMOonbaTa mpearedei uueH, KOTOpbIe I0-
TOM JISTJIU B OCHOBY yueHHs o Ouocdepe. Ho ypoBeHb Hayku mep-
BOM nosioBuHBI XIX Beka, U B NEPBYIO OUYEPEIb XUMHUH, HE MO3BOJIMII
A. TyMOOIBATY BBICHUTH, KAKYIO K€ UMEHHO UTPAIOT POJb JKUBBIC
CYIIIECTBa B IpeoOpa3oBaHuU Cephl KU3HH, T. €. ONOTCOXUMHYECKAS
(byHKITHS )KHBOTO BEIIECTBA OCTANACh JUIsl HETO Hen3BecTHOU. Heko-
TOpbIe 00OOIIAOIIUE MOJIOKEHUSI €r0 TPYIOB HM3JI0KEHBI B MEPBOM
rJaBe HACTOAILIEro I0COOus.

BepHayickuii XOpoIIo 3Hall U BBICOKO IIEHHII pa0OThI CBOETO Be-
JUKOTO TpemauiectBeHHuka A. ['ymbonbara. A. ['ymGonbaT cuurain,
YTO B HayKe JOJDKEH TOCIIOACTBOBATh AMIUpPHUUECKU moaxoa. B atom
OH ObL1 npsiMoii mpeniuecTBeHHUK B. . BepHaackoro, KOTOpbIi mo-
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Ka3aJl OTPOMHOE 3HAYCHHE JIJISl HAYKH UMEHHO SMITUPUIECKUX 0000-
LLIEHU.

st Toro 4roObl MOHATH, MoYeMy uMeHHO B. WM. Bephaackomy
yAaJI0Ch OJECTSIe pealn30BaTh CBOW 3aMBICET U CO3JIaTh YUCHUE O
ouocdepe, HaIO MPOCIECIUTh, KaK Pa3BUBANaCh €ro JMYHOCTh, TE €
KadecTBa, KOTOPhIE MO3BOJIMIINA €My HE TOJIBKO MPOYYBCTBOBAThH HE-
00XOJMMOCTh CO3/aHUs HOBOW Hay4YHOW KapTUHBI MHpa, HO W CO3-
JaTh ee. ITOMY OJaromnpusITCTBOBAIA COIMOKYIbTYPHAS Cpefa, CIIo-
skuBmIasaca B Poccun B korne XIX u Hauyane XX B. O IETCKUX TOAaX
MBICITUTENS, €0 OKPY)KEHUH, yueOe B TUMHA3UH, YHUBEPCUTETE, Ha-
YYHOI paboTe TpeneTHo U riry0oko nuieT MovaioB B CBOMX paboTax
(Mouanog, 1982). B. U. Bepuanckuii ponuics B [letepOypre B ceMbe
npodeccopa SKOHOMUHU AJICKCAHIPOBCKOTO JUIles U TeXHoIornye-
CKOTO MHCTHUTYTa. B eTcKue ropl 60NBIIOE BIUSHUAE HA YMCTBEHHOS
passutue Bononu okazan E. M. Koponenko, opuruHanbHbli U 00pa-
30BaHHBIN YEIOBEK, KOTOPOTO OYSHb JTFOOUIHN B ceMbe BepHaackux. B
OJHOM M3 IHceM cBoel xene B. Y. BepHaackuil numier cieayroniee:
«Hukorna He 3a0y/y s TOTO BIMSIHHUS M TOTO 3HAYCHUS, KAKOEC UMEI
Ha MEHs 3TOT CTapHK B IEpPBBIC OBl MOEH YMCTBEHHOU >XKu3HHU. 1
MHE WHOT/Ia KaXETCS, YTO HE TOJILKO 3a ce0sl, HO U 3a Hero s J0J-
JeH paboTarh, YTO HE TOJIBKO MOSI, HO M €r0 KHU3Hb OCTAHETCS JapOM
MIPOKUTOM, €CIU I HUYETo He cjenaro. BcrnoMuHaoTCs: MHE TEMHBIE
3UMHUE, 3Be3IHbIC Beuepa. [lepe CHOM OH JIIOOMII TYJIATh, U 51, KOTAa
MOT, XOOWI ¢ HUM. ] 1100w Bceraa He0O, 3Be34bI, 0COOEHHO Mieu-
HBII TyTh, MOPAXKaJl MCHS, U B 3TH Bedepa 5 JIOOWI CIylaTh, KOTAa
OH MHE O HHUX pacckasbiBaji. S AOJTO mocie He MOT YCIOKOUThCS. B
Moel (aHTa3uu OpOAUIN KOMETHI Yepe3 OECKOHEYHOE MUPOBOE MPO-
CTPaHCTBO; MA/IAIOIIUE 3BE3/Ibl OXKHUBIISLITUCH; ST HE MUPHJICS C O€3KU3-
HEHHOCTBIO JIyHBI U Hacemsil ee IENBIM POEeM CYIIECTB, CO3AAHHBIX
MOUM BOOOpaxkeHneM. Takoe OrpOMHOE BIIMSIHUE UMETH 3TH MPOCTHIC
pacckasbl Ha MEHS, YTO MHE Ka)XETCs, YTO U HBIHE s HE CBOOOJICH OT
Hux» (Lut. mo: Mouanos, 1982). He 3aech n KporOTCst HCTOKH TIO-
crosiHHOrO MHTEpeca B. Y. BepHaackoro k kocMocy, KOCMU3Ma €ro
TpyA0B 1o 6uochepe?

OrpoMHoe BIUsIHUE Ha pa3BuTHe Bragumupa MBaHoBHYA B IeTCKIE
TOJIbI UMEJT OTEll, KOTOPBIA BHOCWII B )KU3HbB JIETEH, 0COOEHHO CHIHOBEH,
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BBICOKMH JTyXOBHBIM HacTpoi. DTo «cTpemieHue BepHaackoro k ax-
MUEHOMY YCBOCHHIO IIPOYUTAHHOIO ITyTEM €T0 KPUTUYECKOIO aHAIIN3A,
CUCTEMATU3alMd U IMUCBMEHHOI'O KOHCIEKTUBHOIO U3JI0XKEHUS B BUJIE
UIAHOB, TE3HCOB, IIUTAT, XPOHOJIIOTHYECKUX Tabmuil ¥ T. . Ha 3ToT cuer
B €r0 apXUBE COXPAaHWIUCh MHOTOUHCIIEHHBIE CBUCTENLCTBA B BUJIE TE-
TpaJieii, 3aIMUCHBIX KHIDKEK, OTJICIBHBIX 3aMeTok» (Mouaros, 1982).

B 1880-x rr. B [leTepOyprckoM yHUBEpCUTETE OBUT COCPENOTOUEH
MIOYTH BECh I[BET PYCCKOW Hay4dHOM MbIcau. OrpoMHOE BIl€YaTJIEHUE
Ha nnepBoKypcHuka B. W. Beprazackoro npoussenu nexuu . M. Men-
neneeBa, A. H. bexetosa u B. B. [loxyuaeBa. «Heusrmagumerii criex
OCTaBUJ B XU3HU BEpHAICKOro BEJIMKHNA €CTECTBOUCIBITATENDL [IMU-
Tpuii IBaHoBUY Mennenees. bes nmpeyBenuueHus MOXKHO CKa3aTh, 4TO
KOCMOJIOTUYECKHE U KOCMOTpadUuecKue HIeH, CTOIb SPKO BOILIOTHB-
mMecss BO BCeM HaydHOM TBOpuUecTBe BepHaackoro, ObUIH 3apOHEHBI
B CO3HaHME HAYMHAIOLIETO MCCIEN0BATENs, IPEXKIE BCETO, JEKIUAMU
MengeneeBa» (Moyanos, 1982). Otu uaen ynanu Ha HOATOTOBIICHHYIO
pacckazamu E. M. Koponenko nouBy u 1any BeIMKOJIEHbIE BCXObl. B
TOM YHCJIIE M yueHue 0 bnocgepe, B KOTOPOM LIEHTPaIbHOE MECTO MOIY-
yaeT OuoreoxuMuueckas QyHkuus sxuBoro BemectBa. A. H. beketos,
ObIBILIMIA B TO BpeMsi pekTopoM [leTepOyprckoro yHHUBepcUTeTa, MII0-
JOTBOPHO pa3padaThIBajl BOIPOCH TEOPHH 3BOJIIOIIMH PaCTeHUH 1 60Ta-
HUYECKOH reorpaduu, ObUT rOpSYNM OKIOHHHUKOM M IPONAaraHANCTOM
B Poccuu paboter Y. JlapBrHa 0 IPOUCXOXKICHUU BUAOB. Ero nekipm
MOJIB30BAJICEH CPEAM CTYACHTOB OOJBLION MOMyIsIpHOCTRI0. Maen, ko-
TOpBIE PENOJHOCUIH CITyIIaTeNsIM B cBouX Jekuusx [. . Mennenees
u A. H. BeketoB, cBoeoOpa3HO 00bEANHIINCEH B BOCHPHSATHH MOJIOAOTO
B. 1. Bepnanckoro, mopouB MbICIb O XUMHUUECKOM eTUHEeHNH JKu3HH
u Toit yactu Kocmoca, kotopoii nprHaaiexuT Hama mianeta. Ocolyro
poib B craHoBiieHUH B. 1. BepHanckoro kak €CTeCTBOUCIIBITATEIS Chl-
rpan B. B. lokydaes. B. B. /IokyuyaeB 4uTall JICKIIMUA IO KPUCTAILIO-
rpaduu 1 muHepanoruu. «O0e Hayku o4deHb yBiIekiIn BepHanckoro.
CumnaTuu JlokyvaeBa ObUIH SIBHO Ha CTOPOHE MUHEPAJIOTUH, BOIPOCHI
KOTOPOH HEpenKo MepeceKaauch ¢ MpoOieMaMu MOYBOBEACHUS, HAM
KOTOpPBIMH OH TOTJa YCHJIeHHO pabotai. MiMenHo JlokyuaeB BrepBble
3apOoHUI B cO3HaHHE BepHanckoro riry0oKuii HHTEpec K KpUCTaJLIOrpa-
(uuecknM BoIpocam, a 0T HUX — K QHI0COPCKUM MpoliemMaM cTpoe-
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HUSl MaTepHH, 3aHSABLIEM B €0 MHUPOBO33PEHHH CTOJIb BUJHOE MECTO.
Ot Hokyd4aeBa ke OepeT Hayajo MpOLIEAlIas KpacHOH HUTBIO depes3
BCIO XM3Hb BepHanckoro npobnema cummerpun» (Mouanos, 1982).
K nzyuenuro uepHozema u apyrux nous B. B. JlokydaeB nopomen B
1877 r. Torna B mopedopmenHoe BpeMsi B Poccuu odeHb ocTpo CTo-
ST BOIIPOC KaJacTpOBOW OIIEHKU 3€MENb UM MOBBILICHUS ILIOA0POIUS
nmoyB. B skcnenuIMoHHbIE MCCIENOBAHUS MOYB, KOTOPBIE MPOBOIMII
B. B. lokyu4aes, Bkitouniics ¥ cryneHT B. 1. Bepnanckuii. [Tousa no-
cllyxuia 0a3ucHBIM OOBEKTOM ISl TouBOBeAeHUs JlokydaeBa u Jyis
Onoreoxumuu u ydenus: o o6nocdepe Bepraackoro. [Tousa — xuBoe
BeIIeCTBO — Onocepa CyTh eCTECTBEHHBIE TeNa, KOTOPBIE CTAIN 00b-
€KTOM U3y4eHH crieluanbHbIX Hayk (Movasos, 1988).

Wrak, cemeliHoe BOoCIIUTaHKeE, yBIEUEHNU TUIMHA3HUECKOM MOPEI,
takue npogeccopa, kak . . Menznenees, A. H. bekeros, B. B. Jlo-
Ky4aeB, — BCE 3TO CHOCOOCTBOBAJIO Pa3BUTHUIO TeX YePT JHMYHOCTH
Bepnaznckoro, KoTopbie TIO3BOJIMIIN €My MOJOUTH K IIMPOKUM 001IIe-
Hay4YHbIM 0000m1IeHusIM. BMecTe ¢ TeM BOocIUTaHWE M MONTyYEHHBIH
KU3HEHHBI OIBIT OMpENeNIWIN €ro MHTEpeC K OOLICCTBEHHOH H
OOIIECTBEHHO-TIOJIUTHUECKON JEeSITENbHOCTH, KOTOpBIE OBUTM HETo-
CPEICTBEHHBIM IPOJOHKEHNEM €ro TBopueckoil Meiciu. CeMeliHoe
BOCIIUTAaHWE, THMHA3MYECKUE TOBAPUIIN, OOLICHWE B YHUBEPCHUTET-
CKHE TOJbl M IMOCTOSIHHAs HaNpsOKeHHAs JU4Has paboTa — BCE 3TO
BMECTE B35TOE IPUBEJIO K TOMY, 4TO IToJieM festenbHocTH B. U. Bep-
HAJCKOTO CTajla HE O/JIHAa HUBAa HAayKH, HO M IOJHOKPOBHAs >KU3Hb
poccwuiickoro obmecta B koHue XIX u Hauane XX B. Takas mmpoTa
HWHTEPECOB U NIESATEIBHOCTH CHIrPaIl PELIAIONIyIo POJib B POPMHUPO-
BAaHUU U peaIN3allii HaAyYHBIX 3aMbICIIOB. OH XOPOIIO 3HAN HE TOJb-
KO MepeHUH Kpail HayKu U ee UCTOPHIO, HO HYKIbl POAHOI CTpaHBbI.

OO0patute BHUMaHUe Ha 1Be naThl — 1884 1.1 1926 1. B 1884 rony
B. U. BepHanackuii B CBOEM CTYJEHUYECKOM JIOKJIAJI€ HA 3aceaHud
Hayuno-nutepatypHoro o0riecTBa BliepBbIe BBICKA3al HICIO O CYyIIe-
CTBOBAaHHH 0COOOH re0J0rn4eckoii 000JI04YKH, B KOTOPOH COCPENOTO-
YeHBI BCE KUBBIE OpraHu3Mbl. 1926 T. — 3T0 ro1 BBIX0Ja ero paboTh
«buocdepa». Mexy HUMH COpOK ABa roja, B KOTOPBIX TECHO Iepe-
IUIEJIMCh MHTEHCHBHBIE HAyYHBIE UCCIIEIOBAaHUS, OOIECTBEHHAS, TPO-
CBETUTEINILCKAs M HAy4YHO-OpTaHU3allMOHHAs padoTa.
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Ha stom mytu Bce ero paboTbl 0ObeAMHSET MATh OCHOBOIOJA-
raromx unei. Iepsaa — enunenne ¢ Kocmocom. Bruocdepa kak
€CTECTBEHHOE TEJO IUIAHETAPHOW pa3MEpHOCTH HAaXOIHUTCS MOJ He-
MOCPEICTBEHHBIM U BCECTOPOHHUM BO3AeHCTBHEM KocMmoca. [1oHATh
MPOLIECCHI, TPOUCXOASAIINE B HEH, MOYKHO TOJNBKO YYUTHIBAs 3TO BO3-
neiicteue. IMenHo yepe3 Ouocdepy pacnpocTpaHseTcsl BO3ICHCTBIE
KOCMOCa Ha BCe eCTeCTBEHHBIE Tela, craratomue ee. B cBoro ouepenp
u cama Onocdepa OKa3bIBAeT TaKOe K€ BIHMSIHHUE HA €CTCCTBEHHBIC
TeNa, BXOAALINE B €€ COCTaB. Bmopaa — aroMmucTuyeckuii moaxon,
JeKaIIUi B OCHOBE XMMHUYECKOTO aHalli3a CTPOSHHsI BEIeCTBa. XU-
MH3M TECHO MEPEIIIETaeTCs ¢ KOCMU3MOM B TAKUX HOHSITHAX, KOTOPbIE
B. U. Bepraackuii MIMPOKO UCIOIB30BAN B CBOUX paboTax, — KOCMO-
XHMHUSI, TEOXUMUSI, OMoreoxumus. ITpemos — Aenenus cummempuu,
T. €. 3aKOHBl KOMIIO3UIIMH €CTECTBEHHBIX TeJl HU3LIETO paHra B Teja
OoJiee BBICOKOTO YPOBHS OpraHu3auuu. [ 1ry0okoe MpOHUKHOBEHUE B
sBreHus cummerpun y B. M. Bepragckoro manu ero 3aHsATHs Kpu-
cramtorpadueit u 3HakoMcTBO ¢ padotamu I1. Kropu. Ilonars ¢op-
MY €CTECTBEHHBIX TeJ Pa3HOl pa3sMepHOCTH 0€3 TaKOTO SBJIECHUS, KaK
CUMMETpUS, HEBO3MOXHO. Yemeepmasn — earxcneiiuian poib Hcueo-
20 6ewjecmea 8 nNOOOEPHCaAnuu OUO2eoOXUMUYECKUX PABHOGECUIl 6
ouocepepe. Ilaman — nayunan muic1b Kaxk IUIAHETHOE SIBJICHUE. JTa
uzes B KOHEUHOM cUeTe cTalla BaXHEHIIeH U1 MOHUMaHHsI polecca
niepexojia ouochepst B Hoochepy. s B. Y. Bepranckoro B uctopun
pa3BuTHs OMochepsl 1Be TOYKH UMEH NPUHIMIHATIbHEHIIee 3Haue-
HUE. DTO MOMEHT MOSBJICHHUS Ha Hallleil IIaHeTe KUBOTO BEIIECTBa,
KOTOPBI 3HAMEHYET Hayallo CTaHOBIIEHHUS OMOocdepsl, U TOT MOMEHT,
KOTJa B pe3yJIbTaTe SBOJIOLIH KHBOTO BEIIECTBA BOSHUKIIA HAyYHAs
MBICJIb, CTABIIIAsl C TEYCHUEM BPEMEHH TUIAHETHBIM SIBICHUEM.

Ecnu monotitu k padoram B. . BepHanckoro mo 6uochepe 1920—
1930-x IT. ¢ MO3UILIKI COBPEMEHHOT'0 YPOBHSI 3HAHUIA, TO MO>KHO CKa3aTh,
YTO HET Y HEr0 HUKAaKOTro MOJHOTO M3JIOKEeHUsI yueHus o onocdepe. Tax,
OTHeNbHBIE MBICTH, HaOpocku. Ho ero reHuii Kak pa3 M 3akiIrodaics B
TOM, YTO OH CMOT HApHCOBAaTh LIEJIOCTHYIO KApTHUHY, HCXOS U3 3THX 00-
PBIBOYHBIX MaTepHallOB, KOTOpBIE CyMell codpath K cepeaute 1920-x
IT. BeisiBI1 Ha Heli Oelnble MITHA W MOCTaBHJI MCCIIEAOBAaHUS B COBEP-
LIEHHO HOBBIX HampasieHusX. [Jist 5Toro eMy NpHIUIOCh OPraHU30BaTh
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277 HOBBIX Pa3NUYHBIX HAYYHBIX yUpexkaeHUH. Bee 310 nokasbIBaeT, 4To
B. 1. BepHajckuil TeHHAIbHO OCYILECTBUII CUCTEMHBII CUHTE3 OIPOM-
HOTO (haKTHYECKOT0 MaTepuralia, HaKOIUIEHHOTO HayKoil. B To Bpems cu-
CTEMHBIX MpeCTaBNIeHHH eme He Obu10. OHu B Havaste XX B., Kak Oyner
MOKa3aHo Aaee, elle TOIBKO 3ap0KIaInCh, M HAy4Hast MBICIb ellie ObUIo
JlaJIeKa OT TAKMX SIOXAJIbHBIX OTKPBITUM, KaK CHUHEPreTUKA U TEOpHs
camoopranuzaii. Bee 310 nosiButcst B Hayke yepe3 50 siet mociue ero
cmeptu. [lopaxaer to, kak B. W. BepHanckuii B cBoeM yyeHnu o Ouo-
cdepe He TONIBKO Jajl HOBYIO HAyYHYIO KapTUHY MHpPa, HO M IPEABOCXH-
THJI MHOTHE OTKPBITHS, KOTOpPBIE OyIyT CAETaHbI TOJIBKO K KOHITy XX B.

CemuHnap 2

Bonpocwl 0451 06¢cyscdeHust

1. Ucropusi BOBHUKHOBEHHSI TEPMHHA U TIOHATHS «OHocdepa» B
KOHTEKCTE HCTOPUH €CTECTBO3HAHUS B LIEJIOM.

2. IlyTh cTaHOBNEHUs MOHATHS «Onochepay, posb reoJ0ru.

3. JIuanocte A. I'ymbonbaTa. K xakoMmy mepuony ecTecTBO3HA-
Hus oTHOCcsTCs padotel K. b. Jlamapka, 3. 3rocca, A. 'ymGonpara?

4. Kakue HaOmoOAeHUs, COOCTBEHHBIE Ppe3yJbTaThl MOJBEIH
B. U. Bepuazackoro k yueHuto o ouocdepe?

5. OcHoBononararoue uaen Bepranackoro.

Jlokaadwl

1. Hexotopsie MmomenTsl Ouorpaduu B. M. Bepnanckoro B net-
CKHE 1 IOHOIIECKHUE TOJIbI, CHOCOOCTBOBABIIINE CTAHOBIICHUIO €TI0 JIHY-
HOCTH €CTECTBOUCTIBITATETIS.

2. Hayunas wmpicnp B Cankt-lIleTepOyprckom yHUBEpCHUTETE B
koH1e XIX B. Ponp yuurteneil B CTAaHOBIEHUU JUYHOCTH YUEHOTO-
ecrectBoucneiTatens B. U. Bepuajackoro.

3. Ponp crymendeckoro «bparcTBay B CTAaHOBICHWH JTUYHOCTH
B. U. BeprHaackoro kak 00I1eCTBEHHO-TIOTUTUYECKOTO IESATENs U I'y-
MaHHUCTA.

Jlumepamypa

Axcenos, 1988 a, 0; Bepranckuii, 1960, 1988; Mouarnos, 1982;
®nopenckuit, 2000.
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CBeJleHUA 0 CHCTEMHOM aHaJ/Iu3e
U CHHEpreTuke

B. U. Bepraackuii B yueHu# o 0nocdepe npeIBoCXUTHII MHOTHE
otkpeitus 11 monoBunbl XX cronerus. 3a10iro 10 co3gaHus oOIeH
TEOPUU CUCTEM U MOSBJICHHUS HAYKU CUHEPIETUKH OH, OCYILECTBUB
CUCTEMHBII aHaJIH3 OIPOMHOT0 (PaKTUIECKOT0 MaTepraa U3 pa3HbIX
obyactell 3HaHUWM, Jall BCECTOPOHHEE onmucaHue Ouocdepsl Kak OT-
KpPBITOM, IMHAMUYHOM, HEPABHOBECHOW, HEJIMHEWHOW CUCTEMBL. B Ha-
CTOsAIIee BpeMsl BOCIIPUHMMAThL Y4eHUE U Ouocdepe MbI JTOJKHBI C
MO3UIMI COBPEMEHHOM 00IIIel TEOPUH CUCTEM U CHHEpreTHKH. [103-
TOMY HUXKE KPaTKO MOSICHEHBI Y3JI0BBIE MOMEHTHI OOIIICH TEOPUU CH-
CTEM U CUHEPI€TUKH, KOTOPBIE UCIIOJIb30BaHbl PU U3JI0KEHUN OCHOB
ydeHus o ouocdepe.

[TonsaTue cucrema c cepeiuHbl XX B. CTaJI0 OJAHUM U3 KIIFOUEBBIX
MOHSTUH B Hayke U (pmtocoduu. Ceifuac B caMbIX pa3HBIX HCCIIEIOBA-
HUSIX LIMPOKO KCIIOJB3YIOTCA CUCTEMHBIA U CUCTEMHO-CTPYKTYPHBIN
noaxonsl. [IoHATUS cucTeMa, CUCTEMHBIA U CUCTEMHO-CTPYKTYPHBIN
ITOJIXOJIBI — ATO Pa3pabOTaHHBIC YEJTOBEKOM METObI aHAIN3a U 0000-
LIEHUS PE3yabTaTOB HccienoBaHus. [lepBble ONBITHI NMPUMEHEHUS
CHUCTEMHOI0 MOAX0Ja 0Ka3aJIuCh BECbMa INIOAOTBOPHBIMHU. [[03TOMY,
KCXOJs U3 MOJIYYCHHBIX PE3yJIbTATOB, HAYaIl CTPOUTH OOIIYIO TEO-
pHUIO CHCTEM, KOTOpasi K HACTOAIIEMY BpeMEHH BKI0YaeT okoyio 40
0oJbIIMX pazzaenoB. OO0Ias TEOPUs CUCTEM YCIICIITHO IPUMEHSICTCS B
CaMbIX Pa3HBIX OTPACIIAX HAYKH U TEXHUKE, QUIOCOPUH H KYIbTYpE.
be3 Hee He 00XOAWTCS HU OJTHO CEPhE3HOE HAyYHOE UCCIIEIAOBaHUE.
OHa MHUPOKO UCTIOTB3YETCS IPU PEIICHUH MPAKTUYECKUX 3a7a4 B ca-
MBIX Pa3HbIX cepax HaIlICH KU3HU, B YACTHOCTU B SKOHOMHUKE U CO-
IIUOJIOTHH.

CuHepreTrka — HOBOE MEXAUCIUILUIMHAPHOEC HAYYHOE HAIpaB-
JIEHWE B CHCTEMHBIX HccienoBanuii. OHO ¢ KoHIa XX B. BOIILIO BO
BCe TpaJULUOHHBIE chepbl 3HAHWU: Quiaocoduio, GUNKY, XUMHIO,
OHMOJIOTHIO, TICUXOJIOTHIO, TEOJIOTHIO, Teorpaduio, SKOHOMUKY, CO-
LHOJIOTHIO. B 3THX Haykax cTajld U3y4aTb OTKPBITHIC, HEJIMHEUHBIE,
HEpaBHOBECHBIC cucTeMbl. Ho manbpma mepBeHCTBa B 00OOIICHUU C
ATUX MO3UIUH OTPOMHOr0 (PaKTUYECKOT0 MaTepHasa MPUHAIICKUT
B. 1. BepHaackomy.
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Kpamkue ceedeHust o cucmemax

Pa3BuTHE B3MMISA0B O CHCTEME UMEET JUIMHHYIO UCTOPHUIO: C aH-
TUYHOCTH | JI0 HAIIUX JHEW. B mepeBojie ¢ rpedeckoro s3bpIka CI0BO
cucmema 03HAYACT 1eNIoe, COCTABICHHOE U3 yacTeil. OTO CBUIETEIb-
CTBYET O TOM, YTO IIEpBOE, YTO HAYUYMIUCH JeNaTh — 3TO BBLACIATH
B HEKOTOPOH LIEJOCTHOCTH COCTABIISIOIINE €ro 3JeMeHTHl. [Ipume-
pOM Takke MOkeT ObITh Hama CoyHedHasl CHcTeMa, COCTOsLIas W3
Connua u mna”et, oOpamatonuxcst Bokpyr Hero. Co Il monmoBuHBI
XIX B. OHATHE CHCTEMBI BCE MIMPE HAauWHAET IPUMEHSATHCSI BO MHO-
I'HX €CTeCTBEHHBIX Haykax: B Ouonoruu (Y. JapBun u ap.), usuke
(A. DitamTeitH u ap.), reonoruu (B. B. Jlokyuaes), B kpucramiorpa-
¢um (E. C. denopos).

CucteMHBIe Hccleq0BaHUs O0OBEAUHSIOT B ceOe JBa Hampasiie-
HUS — aHaiau3 U cuHTe3 (0000meHne). B pa3Hoe Bpems OTAaBalioch
npeanoutreHne ogHoMy u3 HUX. B JlpeBneit I'penum mpeoOnanano
HepacuJICHEHHOE 3HaHUE: MPUPOJA paccMaTpUBaAIach B OOIIEM, Kak
eanHoe nenoe. CBS3W MEXIY SBICHUSIMUA MPHPOIBI HE aHAIU3UPO-
BaJINCh, OHU co3epuanuck. B Cpennue Beka, mpu mnpeobiaajanuu Me-
TapU3MYECKOTO crtoco0a MBIIUICHHS, aHAIN3 CTal NpeodsiagaTh Hajl
CHHTE30M. B Te BpeMeHa rocrnoJcTBOBaI0 CTPEMIICHHE PacUICHUTH
MPUPOAY Ha €€ OTACITbHBIC YaCTH, U YTIYOJICHHO U3ydaTh KaXIyo U3
3THX YacTeH, Kak ObI Pa3JIOKUTh €€ 10 OTACIBFHBIM MOJIOYKaM, B 4acCT-
HOCTH BCE IIy0Xe HCCIeoBaTh BHYTPEHHEE CTPOCHHUE JKMBBIX Opra-
HU3MOB, UX aHATOMHIO U pu3HoNoruio. Bee 3To nmpenonpenenuio e
UCTIONIMHCKHUE YCIEXH, KOTOPbIe ObIIM JOCTUTHYTHI B MO3HAHUU TIPH-
poabl 3a mocnenHue yeTeipecta get. Ho 3ToT cnocob uccnenoBanus,
IpY KOTOPOM BCE€ BHUMAaHHWE YIENSeTCs aHaTU3y, NPUBMI HCCIEA0-
BaTeJNsIM MPHUBBIYKY pacCMaTpUBaTh TEJIa M MPOLECCH BHE MX CBSA3H
MeXIy cOoOOH, BHE MX W3MEHUYUBOCTH (B HETOABHXHOM COCTOSIHUH,
KaK BEYHO HEM3MEHHBIC, HE JKMBBIC, a MepTBbIe Tena). CaMu uccie-
JIOBaTeNM, KOTOPBIX TOTJa Ha3bIBaIM MeTa(U3UKaMH, OLIYIIaId He-
3aBEPILICHHOCTh AHAIMTHYECKOTO 3HAHMS, BHJCIH BO3MOXHOCTH H
HEOOXOIUMOCTh CUHTE3a, HO CUMTANHN €ro AESTEIILHOCTHIO TOTO YMa,
KOTOPBI HE UMEET OTHOIIEHHS K mpHupoje. IMeHHO MpOTHUB TaKOTo
O0THOOOKOT0 MPUMEHEHHUsI aHATUTUYECKOTO CrIoco0a MO3HaHUs -
CTBHUTEJILHOCTH U BoccTaBal A. ['ymOombAT.
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B navane XX B. mpou3ollIa CMEHA HAyYHOU KAPTUHBI MUpA.
B pesynbraTte Hauanu Bce Oonbllle BHUMaHUSA YACNIATH HE TOJBKO
aHanu3y, HO U cuHTe3y. IMeHHO B 3TO BpeMs Obljia caenaHa nep-
Basl MOMBITKA CO3/aHUA O0WIel Teopuu cucTeMm. Ee mpenmpuHsin
Ham cooTeuecTBeHHUK H. A. Borganos. ITo o6pa3oBanuio oH ObLI
MEJIUKOM, HO YBICUEHHO 3aHUMaJCs U Gpunocodpueit, co3gal cBo
TEOPHUI0 — SMIIUPUOMOHH3M, KOTOPYIO PE3KO U COBEPIIEHHO HEO-
O6ocHoBaHHO KpuTHKOBaN B. U. Jlenun B cBoeit pabote «MaTepua-
JIN3M U SMIUPUOKPUTHIIM3MY». Ero TekTosoruio ceifuac paccmaTpu-
BalOT KaK HayKy O CaMbIX OOIIMX CUCTEMHBIX 3aKoHaX. B cuctemax
A. A. bornaHoBa B MEpBYIO Oouepeb HHTEPECOBAIN CBA3U MEXIY
3JEMEHTAaMH, U OH YTBEPXkKIal, 4YTO CBOMCTBA CUCTEMBI 3aBUCST OT
ee CTPYKTYyphl U cBs3eil. A. A. borgjaHoB nepBeIM BBEN MOHATHE
«mpsiMble 1 oOpaTHbIe cBs3u». OH OBUT IEPBBIM, KTO paccMaTpHUBall
JUHAMHMKY CHCTEM I10J] JeHCTBHEM BHYTPEHHUX U BHEUIHUX CHUI U
MepeHec 3TOT IpueM B obOmecTBoBeaeHre. A. A. bornaHnoB BBen
MOHATHE KPU3UC IPU HU3YyUYEHUHM Pa3BUTUA CHUCTEM. DTHUM TEPMH-
HOM OH 0003Hauaj OBICTPYIO MepecTpoiKy Beel cucteMbl. Ceituac
9TO SIBJICHHE HA3BIBAIOT TEPMUHOM «Oudypranus» (cMm. Huxe). OH
MEepBbBIN MOAUYEPKHYJ POJIb MOJEIUPOBAHUA U MAaTEMAaTUKHU MIPH pe-
LICHUH 3a/1a4, CBA3aHHBIX ¢ pa3BuTHEeM cucteM. Celiuac 310 o0me-
MIpU3HAHHBIN METOA.

BHOBb K CO37aHHUI0 TEOpPUM CHCTEM BEPHYJIHCH B CEPEAUHE
XX B., KOIJIa BO3HHUKJIA HEOOXOIUMOCTH TMOCTPOCHHS CIIOKHBIX
TEXHUYECKUX CUCTEM B OCHOBHOM BOEHHOT0 Ha3HaueHus. B 1948 r.
Beinua kaura H. Bunepa «Kubepneruka». B Helt ocHOBHOE BHIMa-
HHE YJIENATI0Ch BHYTPUCUCTEMHBIM CBSI3IM. JTO MOHATHO, TaK Kak
ero paboThl OBUTH CBsI3aHBI C COBEPLICHCTBOBAHHUEM CHUCTEM CBSI-
3u. JTa KHHATa MTHOBEHHO cTana OectcemmiepoM. [IpuMepHo B 3TH
e TOABl OOLIYI0 TEOPHIO CHCTEM IBITAICS CO3/aTh aBCTPUHCKHIMA
ouonor JI. bepranandu. Kak ceifuac cunurtaror, oH OBUT JOCTATOY-
HO XOpoIIOo 3HaKoM ¢ pabotamu A. A. borgaHoBa, u oHU OKa3anu
Ha Hero onpeneneHHoe BnusHue. OcHoBHOW TpyA JI. bepranandu
«O0u1as Teopus cucrem» Boimen B 1950 r. B ocHOBY cBoux mo-
CTPOEHHI OH IOJIOKWII CTPYKTYPHOE CXOJACTBO 3aKOHOB CTPOCHUS
Pa3IUYHBIX Hay4YHBIX JUCHUIUIMH. MHOro HoBoro JI. Bepranandu
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BHEC B MO3HAHHME OTKPBITHIX cucTeM. OH u3y4an oOMEH CHCTEMBI
CO CBOEH BHEIIHEH cpeiol, BeIecTBOM, SHEprue U nHdopmam-
el ¥ MoKa3all, 4TO B OTKPBITON CUCTEME YCTAHABIMBAETCA JUHAMHU-
yeckoe paBHoBecrue. OHO HaNpaBlIeHO, BONPEKU BTOPOMY 3aKOHY
TEpMOANHAMUKHU, B CTOPOHY YCIOKHEHMsS OpraHM3allUH 3a CUeT
BBOJIa U3BHE MH(POPMAILIUU U IHEPTHUH.

JanbHeilee pa3BUTHE TEOPUU CHCTEM CBA3aHO C HCCIIENOBa-
HUSIMU U3BECTHOro Oenbruiickoro yuenoro WM. P. [puroxuna, nay-
peata Hobenesckoii npemuu 1977 r. Ponuncs Unbs PomanoBu4 B
Mockse, B 1917 rony. Ero poaurenu smurpuposanu B bensruto,
Korjaa oH ObuT B MiageHyeckoM Bo3pacte. C 1942 r. oH npenogaBan
B bproccensckom yHuBepcurere (Gu3mKy, a ¢ 1962 r. Obu1 Tupek-
TopoM MeXIyHapoaHOTO MHCTUTYTa Gu3uku. Mccnenys tepmoan-
HAMUKYy HEpaBHOBECHBIX (u3ndeckux cuctem, U. P. [Ipuroxun mo-
HSJI, 4YTO OOHapyXEHHbIE 3aKOHOMEPHOCTH CaMOOPTaHU3allud MO-
T'YT OBITh PaCIPOCTPAHEHBI HA CUCTEMBI JTI000I MPUPOABI, KOTOPHIM
MPHUCYIIN CBOMCTBAa OTKPBHITOCTH M HEpaBHOBECHOCTH. ETo paboThI
[0 OTKPBITHIM HEPABHOBECHBIM HEJIMHEWHBIM CHCTEMaM IOJIOXKUIH
HayaJo HOBOW Hayke — cuHepreTuke (cM. Huxke). Celluac moHaTue
CUCTEMA, CUCTEMHBIN MOJX0J] U CHHEpreTHKa IMPOYHO BOLUIM B CO-
BPEMEHHYIO HayKy.

Wrak, nonstue cucrema, NOsSBUBIINUCH €IlI€ B aHTUYHOCTH, ITOCTe-
MIEHHO YTOYHSUIOCH, YCIIOKHATIOCh U Pa3BIIIOCh B XX B. B COBPEMEH-
HYIO OOLIYI0 TEOPUIO CUCTEM.

Buwioenenue cucmem. VIcXomHbIi CMBICTT TEPMHUHA CUCTEMA Tie-
penaercs MpOCTeIM mNpeanoxxeHuem: «llenoe— cocmaenennoe u3
yacmeiiy. Hanbonee kpaTkoe W BBIpa3UTEIbHOE ONpEACICHUE TaHO
B. H. Caposckum (1989):

CucremMa — COBOKYIIHOCTb 3JIEMEHTOB, HAXOASILUXCSI
B OTHOLIEHHUSIX U CBSA3SIX APYT ¢ APYIrOM, KOTOpas
o0pa3syeT onpeie/IeHHYIO LeJI0CTHOCTb, e[IMHCTBO

Kak BUANUTEC, CMBICJI TOT XK€, YTO U B 3KOJIOI'MHU (CM. TNEPBYIO I-IaCTb).
CucTeMHBIN MOAXOA UCTIOJIB3YCTCA MPAKTUICCKU BO BCCX HAYKaAX.
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OueHb BaKHO MOHATH, YTO MBI HE MOKEM Ha3BaTh CUCTEMOH TO,
YTO BBIACJIEHO CIIy4aiiHO, HAyTa.

OO0u1re npaBuia BBIACTICHNS CHCTEM:

® ONpeAeINTh, C KAKOW LEeNbI0 MBI BBIIEIAEM CUCTEMY,

® YCTAaHOBUTH T'PAHMIIBI CHCTEMBI U KPUTEPHH UX MTPOBEICHHUS,

® yKazaThb MEXIY COOOI 3IEeMEHTHI CHCTEMBI («IIepBUYHBIE JIe-
MEHTBI»), KOTOpbIE paccCMaTpUBAalOTCS Ha JAaHHOM ypPOBHE aHaIH3a
KaK «HEACITUMBICY,

® ONPEACINTH CBSI3H MEXIY dJIEMEHTaMH,

® BBISICHUTB 3aKOHBI KOMITO3ULIMH, T. €. T€ YCIOBHUS, TOJYHHSSICH KO-
TOPBIM CBSI3U PEATU3YIOTCS], 8 DJIEMEHTHI O0bEIUHSIOTCS B LIETIOCTHOCTb.

Ceoitcmea cucmemor. OHU ONPEACTAIOTCS XapaKTEpOM B3aH-
MOCBSI3ell MEXIy ee dJeMeHTaMu. Takoe CBOWCTBO, KaK ympaeéiise-
MOCHb, IPOSBIISIETCS TP HAJTMYMH KOPPEKTUPOBKH B3aUMOACHCTBUI
MEXIy dJIeMeHTaMH. YTpaBlIeHHEe — 3TO eCTh mnepepaboTka HHOp-
MAalM{ B CUTHAJIBI, KOTOPbIE KOPPEKTHPYIOT B3aUMOACHUCTBHS MEXKIY
3IIEMEHTaMH JUIsl TOTO, YTOOBI MOCTaBIEHHAs LeJIb OblIa TOCTUTHYTA.
[To xapakTepy B3aUMOJEHCTBUI Cpean 3JIEMEHTOB CUCTEMBI pasiinya-
10T ynpaensaiowue N ynpasisaemple 31eMeHThl. CBS3b yNPaBIsSIOMINX
AJIEMEHTOB C YNPAaBISIEMbIMU HA3bIBAIOT MPAMOU C6:A3bl0. A CBS3b
YIpaBIIsieMBIX JIEMEHTOB C YIPABIAIOLINMU — 0OPAMHOU C8A3DIO.

CucteMy Ha3BIBaIOT YCTOHYMBOMW, €CIIM XapaKTep CBI3CH MEKay
ee DJIeMEHTaMU He MpeTepreBaeT CYLIECTBEHHBIX HM3MEHEHUH Mpu
BHYTPEHHUX M BHELIHUX Bo3leiicTBusiX. CHCTeMy Ha3bIBalOT Hey-
CMOUYUGOTl, ECTTN XapaKTep CBs3el MEXIy ee 3JeMEHTaMU M3MEHSI-
eTcs TOJ BIMSHWUEM BHEIIHUX WM BHYTPEHHUX Bo3neiicTBuil. Bo-
oO1me ISl KaXXI0W CHCTEMBI €CTh CBOM HOpOZ yCmOuuueoCcmu, T. €.
TOT TpeAE, 10 KOTOPOro OHA MOKET FaCUTh BHYTPEHHUE U BHEILTHHE
BO3ACUCTBHSA, HE MEHSAS XapaKTepa CIIOKUBILUXCS CBSI3EH.

B HameM Kypce MbI KOCHEMCS TOJIBKO CaMBIX Y3JIOBBIX MOMEHTOB
B ONMCAHUU PA3NIUYHBIX TUIIOB CHCTEM.

Cucmemol Mozym cocmoams U3 0OHOPOOHBIX U PA3ZHOPOOHBIX
I1EMEHMO8.

[Tpumepom TIepBOH MOTY CITY>KUTh: Mpamop (OH COCTOUT U3 OA-
HOPOJHBIX KPUCTAJUIOB KaJbI[UTA) WM TOMYJSAIUsS, COCTOSIIAs U3
ocobeit omHoro Buaa. K pasHOpPOIOHBIM cuCTeMaM MOKHO OTHECTH
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TpaHHT, B KOTOPOM €cTh HabOp caMbIX pa3HbIX MUHepaioB. PazHopon-
Ha JKOCHCTEMa, COCTOALIAast U3 Pa3HBIX BHIOB, U MOYBA, COCTOSIIAS
U3 pa3IMYHBIX MUHEPAJIOB, Pa3HBIX OECIIO3BOHOYHBIX KHUBOTHBIX, MU-
KpOOPraHU3MOB M MPOAYKTOB UX KM3HEEATEIBHOCTH.

Cucmembvt mo2ym 0vlms OMKPLIMBIMU U 3AKPLLIBIMU.

[l mepBBIX XapakTepeH oOMeH MaTephel M SHeprueil ¢ oKpy-
JKarolen cpeoi, B TOM YHCJIE U C IPYTUMH CUCTEMAaMH, a BO BTOPOH
TaKol OOMEH MCKITI0UEH. 3aKpHIThIX CUCTEM B PEalIbHOCTH TpaKTHUe-
CKH HE CYIIECTBYET, 3TO ONpeAEICHHbIN PUEM HeaTu3aluu s pe-
LICHUS UCCIIEe0BATENbCKIX 3314, K IPUMEPY, B 00IaCTH MEXaHUKH,
3aKOHBI KOTOPOH MPHIIOKUMBI UMEHHO K 3TOMY TUITy cucTteM. Horaa
TOBOPST O HOAY3AMKHYMBIX CUCHIEMAX, KOTJa XOTAT MOJYEPKHYThH
HEKOTOPYIO H30JMPOBAHHOCTH OTKPBITBHIX CUCTEM OT BHEIIIHEN CpEIbl.
Buocdepa, ckopee Bcero, OTHOCUTCS K MOTY3aMKHYTBIM CHUCTEMaM,
OHa B OTIPE/IEJICHHOI CTENEeH! N30IMPOBaHa OT BIMSHMS KOCMOCA.

Cucmemot Mo2ym XapaKmepu3o6amupca paeHOBECHLIMU U He-
PABHOBECHBIMU COCHOAHUAMU.

B kauecTBe WITIOCTpaMy MOCIEAHETO MOJOXKEHH 00paTuMcs K
KJIaCCHKY HepaBHOBecHOH TepmoarHamuku ['. Xakeny (1968). OH pac-
CMaTpUBaeT paBHOBECHBIE U HEpaBHOBECHBIE (pazoBbie mepexopl. Bo-
o6mie (a3oBbIe MEPEXobl — 3TO CKAUK00Opa3HOe NW3MEHEHHE COCTOS-
Hust cucteMbl. Hanbonee n3BecTHBI (pazoBble IepexoIbl IEPBOro poja:
W3 OIHOTO arperaTHOrO COCTOSIHUS BELIECTBA B Apyroe (KUIKOCTb —
ra3, TBEpAOE TENO — )KUAKOCTh). ITO paBHOBECHBIE (ha30BbIE IEPEXO/IBI
W3 OHOTO YCTOHYMBOTO COCTOSIHHS B APYrO€ MPU HAIMYHUU TEPMOIH-
HaMUYECKOTO paBHOBecHsL. J[JIs MX OCYIIECTBICHUS MOXXET OBITH He-
o0xoauMa 3Heprus (HarmpuMmep, I TasHUS JbJa), HO KOTJa Mepexon
OCYILIECTBUIICS, €r0 PEe3yNbTaThl COXPAHAIOTCS IPH ONpPENETCHHBIX
YCIIOBUSAX W JANbHEHIINI MPUTOK SHEPTUH YK€ He HyxkeH. HepaBHo-
BECHBIE ke (Da30BbIe epeX0 bl OTIUYAIOTCS TEM, YTO HOBOE COCTOSIHHUE
JOCTHKUMO M YCTOHYHBO TOJIBKO TMPH TIOCTOSTHHOM I10/IBOJIE SHEPTUH,
TaK KakK MMPOHMCXOIUT MOCTOSHHAS duccunayus SHeprum (ee pacces-
HHE), 9Ta CUTyalusl OYEeHb JalieKa OT paBHOBecus. K mpumepy, KUBbIe
Opranu3mbl (Jil000e pacTeHHe, )KUBOTHOE UITH YEJIOBEK) MPEACTABIISIOT
co0o¥ mpuMep Pa3HOPOIHOMN, OTKPHITOM, HEPABHOBECHOW XUMHUECKON
CHCTEMBI, KOTOpas HaXOUTCA B HEYCTOHUMBOM PaBHOBECHH. JTa HEY-
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CTOMYMBOCTEL HAuOOJIEE SIPKO MPOABJIACTCSA B MOMCHT CMCPTH. K Taxum
CUCTEMAaM OTHOCHUTCS M Hallla 6noc¢)epa. ﬂ.]'[ﬂ HUCCIICAOBaHUs 3THUX OT-
KPBITBIX HCYCTOI\/'I‘{I/IBLIX HEPABHOBCCHBLIX CUCTEM B KOHIIC XX B. ObL1a
CO3/J1aHa CcrelyaibHad HayKa — CUHCPICTHUKaA.

Kpamkue ceedeHus o cuHepzemuke

DTO HOBOE HANpaBJIECHHE B HAyKe MOSIBIJIOCH B MOCIIETHEH YeT-
Beptu XX B. B nepeBojie ¢ rpeueckoro sA3blka cuHepzemuKka 0O3Hada-
eT coemecmno Oelicmgyoujue. ITO HayKa O COBMECTHBIX EHCTBHSIX
JJIEMEHTOB B OTKPBITHIX HEPABHOBECHBIX M HEIMHEHHBIX CHUCTEMaXx,
00 3BOJIOINH TAKUX CHCTEM.

B xnaccuueckoM ecTeCTBO3HAHHH OJMH W3 Pa3leioB (HU3HUKH
Ha3bIBaeTCS TEPMOJUHAMHUKOW. B HeM mccienyroT 3aKOHOMEPHOCTH
TEIUIOBOTO JABIDKEHUS U BIMSHUE TEIUIOBOTO JBIKEHHS HA CBOICTBA
Tes. Pa3BuTHIO 3TOH HaykHM CIIOCOOCTBOBANIA yIavyHO HalACHHAS MO-
JeNb ISl N3YYEHHUS — 3aKPBITBIN COCY, HAIOJIHEHHBIH KaKUM-TO Ta-
30M. B naeansHOM BHIE A TY MOJIEIh MOXHO MPEICTABUTh B BUJE 3a-
KpBITOI cucTeMbl. Pa3BUTHIO TEPMOAMHAMUKY CIIOCOOCTBOBAIIO H TO,
YTO TIOJYYCHHBIE B HEH Pe3yNbTaThl UMENN OONBIIOE MPAKTHYECKOE
3HAYEHHE MJIs1 COBEPIICHCTBOBAHMS MApOBBIX MAIlMH W JBUTATEICH
BHYTPEHHETO cropaHud. B pesynbprare 3THX nccnenoBanuii B XIX B.
OBLTH ChOPMYIMPOBAHBI IBA OCHOBHBIX 3aKOHA (HaJasia) TepMOIHHA-
Mukd. [lepBBIi TIacuT, 9TO YHEPTHUA HE POXKIACTCA W HE HCUE3aeT,
a TOJIBKO TEPEeXOIUT W3 OTHOW (OPMBI B APYTyI0. «DHEPTHsl MHUpa
MOCTOsSIHHA», Kak yTBepxknaan P. Knasuyc. Bropoe nHauano tepmo-
JUHAMHUKH PacCMaTpPUBAET, KaK OCYIIECTBISIETCS MEPEeX0]l SHEPTHH.
MHoro4YucIIeHHBIE ONBITH TTOKA3aJId, YTO HE BCSI BHYTPEHHSISI DHEPTUA
3aMKHYTOW CHCTEMBI MOKET OBITh MCITOJIb30BaHa (He BCS OHA MOXKET
TIepeiTH B MEeXaHUIECKYI0 paboTy). Ty JacTe BHYTpPEHHEH dHEPTHH
3aMKHYTOW CHCTEMBI, KOTOpasi He MOXKET OBITh MCIIOJIb30BaHa, Ha3Ba-
nu sHTponueil. (B mepeBoze ¢ rpedecKkoro sS3bIKa YHTPOIINS 03HAYAET
ITOBOPOT, IpeBpaleHue.) Bropoe Hadano TepMOAMHAMUKH TIIACUT: B
3aMKHYTBIX CHCTEMaXxX IMpH HEoOpaTHMBIX MpOoIleccax SHTPOMUS BO3-
pacraeTr, a MpH OOPAaTHMBIX — OCTAeTCS HEU3MEHHOU. «DHTPOIHS
mupa crpeMutcs k Mmakcumymy» (P. Kimaysmyc). [Ipomecc paccenBa-
HUS («IIOTEepH» TOJIC3HOW DHEPTHH) Ha3BaIM IUCCHTIAnuel (Ha ja-
THHCKOM SI3bIKE IUCCUTANNS O3Ha4daeT paccenBanne). CTpeMieHne K
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00JIee Xa0THYECKOMY COCTOSHUIO 3aKphIThIX cucteM U. C. [Ipuroxun
OTIPEICTHUIT TaK: «3aKOHBI MPUPOIBI PA3PEIIAIOT TOJBLKO CMEPTh». B
Havasie XX B. HAyKa MPOHUKJIA B MUP aTOMOB M MUKpo4acTuIl. O4eHb
OBICTPO BBISICHUJIOCH, YTO MAaTEMaTHYECKHE MOJETH KJIaCCUYECKOU
(bM3UKY HE OAXOAT JJIsl ONMMCAHUS B3aUMOJICHCTBUS MUKPOYACTHII.
[MoTpeboBanock pa3paboTaTh HOBBIM MAaTEMAaTUYCCKHUI ammapar, Ko-
TOpBIA OBUT CO3/IaH Ha OCHOBAaHUM TEOPHH BEPOSTHOCTEH M HOBBIX
MTOJIXOJIOB KBAHTOBOW (PM3UKU. DTO MPHIILIOCH CACIATh MOTOMY, UTO
WCCIICJIOBAHUS B MHUKPOMHpE IOKAa3alH: MOBEJACHUE B HEM YAaCTHII
IIPU UX B3aUMOJICHCTBUU HE CTPOTO OMPECIICHO, a MOYUHICTCS Be-
POSITHOCTHBIM 3aKOHaM, M3-32 TOT'O YTO TH YaCTHUIIbI HAXOISATCS O]
BIIUSTHUEM MHOKECTBA cliydaitHbiX (haktopoB. [ToaTromy Oyaymiee mo-
BEJICHIE MUKPOYACTHUI] MOXKHO OTPEICIUTh TOJIBKO C OMPE/IEICHHOM
CTEICHBIO0 BEPOSTHOCTH.

C 20-x rr. XX cronerus crana OypHO pa3BUBAThCS HEKIIACCUYE-
CKasi KBAaHTOBas (PU3MKa MUKPOMHUPA U OTACIBHBIC Pa3eiibl XUMHUH,
OCHOBaHHBIE Ha HOBBIX, BEPOSATHOCTHBIX MATEMATHUYECKUX MOJIEISIX.
Cpenu ypaBHEHH#, BXOAAIIUX B 3T MaTeMaTUYECKUE MOJIEIH, TI0-
SIBUJIMCh U TaK Ha3bIBacMble HelnHelHbie. OHU Ha3BaHbI TaK MOTO-
MY, YTO B YPaBHCHHSIX TICPEMEHHBIC BEJIMUYMHBI CTATH UMETh Pa3HbIC
CTENIEHHBIC MOKa3aTenu, oTiuuHbie oT 1. Ha rpadukax pemenus
ATUX HEIMHEWHBbIX MuddepeHnaibHbIX YPaBHCHHI BBITJISICIH B
BHJIC CJIOKHBIX KPUBBIX TUHUH (puc. §). DU3NUECKU CMBICI TaKUX
HEJTUHEHHBIX YPaBHECHUN 3aKII0YACTCS B TOM, YTO OHU OIHCHIBAIOT
B3aUMOJICHCTBHSI, TIPU KOTOPBIX OYCHb MaJIble U3MCHCHHS HE3aBH-
CUMBIX TIEPEMEHHBIX MOTYT IPHBOJUTh K BECbMa 3HAYUTCIHLHOMY
KOHEeYHOMY 3((eKTy, U Ha000pOT — OYEHb OOJIBIINE U3MEHEHUS K
MH3EPHOMY PE3yJIbTaTy.

OIHOBPEMEHHO MOSIBJICHUE YIOPSIAOUYCHHBIX B MPOCTPAHCTBE
Y BPEMEHU CTPYKTYpP B OTKPBITBIX HEJIMHEHHBIX CHCTeMaXx (CIOH-
TaHHOE BO3HUKHOBEHHUE TOPSJIKA U3 Xaoca) U3ydasnock B benbrun
¢uzukom u punocodom pycckoro npoucxoxaenus Uineit [Ipuro-
KUHBIM. BBISCHHIIOCH, YTO 3BOJIFOIUS OTKPBITHIX HEPABHOBECHBIX
cucteM BKitovaeT aBe (asbl. [lepBas — pa3a qeTepMUHUPOBAHHOTO
pa3BUTHSI, B 3TOT MEPHUOJI MOXKHO MPEJICKa3aTh MOBEJCHUE CUCTE-
MBI, TaK KaK OHa COXPaHsIET CBOM TOMEOCTa3, OCTACTCS I[ETOCTHOM.
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CﬂyqaﬁHme BHCIIIHHE BO3ICHCTBUS HA HEE B DTOT nepuon rmnepe-
JKUBAKOTCA KaK HECYHICCTBCHHBIC. Co BpEMCHEM BHYTPCHHUC U
BHCIIHHC BOS,I[CfICTBHSI Ha CUCTCMY IIPUBOAAT €€ B COCTOSAHUEC I10-
BBIIIICHHOM XaoTu3alnru, BOSHHUKAKOT (I)J'IyKTyaL[I/II/I, 3alllKaJIMBaHHEC
3HA4YCHUH 3a npeaciabl roMeocTasa. OT,I[CHLHI:IC (bJ'IyKTyaLII/II/I nin
HUX COUCTaHUA, YCUIIMNBAACh, BbI3BIBAIOT PAa3pyHICHUEC ITPEIKHETO CO-
CTOAHHA CUCTCMBI.

Puc. 8. Attpakrop Jlopenna

B 3ToM cocTostHru Bo3MOXHa BTOpas (haza — Touka OudypKranuu.
Cucrema CTaHOBUTCS HENIPEACKA3yeMOM, HeTMHEHHOW. TepMHH «Ou-
dypxayuay (paznBoeHue, 00pa3oBaHUE BUIKH) O3HAYAET KAYECTBEH-
HYIO TIEPECTPOIKY cucTeM, n3MeHeHue napamerpos (puc. 9). Cnyuaii-
HbIE BO3JICHCTBUS B MOMEHT miepesiioMa (B Touke Oudypkammu) Mo-
I'YT HOATOJIKHYTh CUCTEMY Ha HOBBIH IyTh pa3Butus. Ilocie BeiOopa
OJTHOTO W3 BO3MOKHBIX IIyTeH pa3BUTHE CHUCTEMbI CTAHOBHUTCS MpPE-
CKa3yeMBbIM JI0 ClIeAylomed Touku Oudypkaunu. Tak cinydaitHOCTb u
HEO0XOIUMOCTb AOTOIHAIOT IPYT ApYra.
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Puc. 9. I'paduueckoe npencrasiaenue 6upyprannu

CucremMa UMeeT OJTHO peUIeHUE, OAHO 3HAYEHUE B KaXKIOW TOY-
Ke — 10 Touku Omdypkanuu (mepsas (asza), mocie 4ero MmosBIsIeTCs
BBIOOD MEXy ABYMSI BO3MOXKHBIMH pEIIeHHsIMH (BTOpas ¢aza — Ou-
¢dypkanus). B Touke OmdypKanum y CUCTEMBI MOSIBIIIETCST «BBIOODY,
B KOTOPOM HEM30EKHO MPUCYTCTBYET JIEMEHT CIyYalHOCTH: HEBO3-
MOJKHO TIPEJICKa3aTh BEIOOP TPAEKTOPHH €€ TaTbHEHUIITHI IBOJOIIH.
Kackan cnemyrommx onHa 3a apyroii Ondypkanuii CymecTBEeHHO W3-
MEHSET caMy cucTeMy. BeposTHOCTh 00paTHOTO X0/1a COOBITHI Kpaii-
HE HHU3Ka, DBOJIIOIUSA CHCTEMBI CTaHOBHTCS HeoOpaTumoi. Heobpa-
TUMOCTb, OJTHOHAIIPABJICHHOCTD IPOIIECCOB ABOIIOINU U OHTOTEHE3a
XOpOIIO W3BeCTHA OmooraM. Bo3HWKaeT HOBast HHTEPIIPETALNs BTO-
pOT0 3aKOHA TEPMOJIWHAMHKH: SHTPOIHUS — HE TIPOCTO 0€30CTaHOBOY-
HOE€ COCKaITb3bIBAaHNE K OTHOPOTHOMY COCTOSTHUIO, TUIIEHHOMY Opra-
HU3aIWHU; SHTPOIH MOXKET mopoxkaaTs mopsnaok (IIpuroxun, Cren-
repc, 1986). B HepaBHOBECHBIX YCIIOBUSIX BOMU3U TOUKH O] ypKarmm
CUCTEeMa O4YeHb YYBCTBUTENbHA K BHEITHUM BO3JIEHCTBHUAM, U MaJloe
[0 CHJIC BHEUTHEE BO3/ICHCTBHE MOKET BBI3BATh 3HAYMTENHHBIH OT-
KJIMK, HEOXKHIaHHBIH dddekT. B MmaTemaTuke 3TOT 3G ()EKT N3BECTeH
Kak «23(deKT Kpbuta 6a00IKm».

Cyms uoeu npexpacro packpvima 6 pacckaze Pes Bp3obepu
«H epsanyn epomy. OOHa U3 KOMNAHUL yCmpausaem ¢ NOMOWbIO Ma-
WUHBL 8peMeHU 0TI C8OUX KIUEHMO8 cahapu — 0OXOMY HaA OOUCMOpU-
yeckux srcusommuslx. Komnanus mwamensro evibupaem i usomuvix
0Ji1 omcmpena u CneyuaibHble MApuipymsl nepeosuUINCeHUs OXOMHU-
K08, ymobbi npoucuieouiee NPAKMUYECKU He UMeN0 NOCiedCmEUll.
Oonaxko, no ciyuaiiHocmu, 2epoll pacckasd 80 8pemsi HeyOauHOoll 0X0-
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mbl Cowles ¢ Mapupyma u pazoasui 3oiomucmyro 6aoouxy. Bosspa-
MUBLUUCH 8 CBOE BPEMSI, OH OCO3HAEM, KaK OpamMamuyiecku noeuusid
cyovba babouxu Ha danvHewuli xo0 codvimuil. Heynosumo uzmenu-
€A XUMUYECKULL COCMAG 8030YXd, OMMEHKU YEEMO8, USMEHUNUCH NPa-
8UNIA NPABONUCAHUSL U, HAKOHEY, Pe3yibmamvl NOCLeOHUX BblOOPOE.
K enacmu npuwen pescum, dcecmoko pacnpasusuiuiicss co coUMU
npomusHuKamu. B ceoil nociednuil mue eepoil pacckaza noHumaem —
eubenv 6aboUKU HAPYWULA XPYNKOe PABHOBECUE.

B03MOKHOCTB Ipeicka3aHuii CYMTaNIaCh OTHON U3 OCHOBHBIX Iie-
neit Hayku. [lonaranu, uro c6op u 00paboTKa JOCTaTOUYHO OOJIBIIOTO
o0bemMa MH(POPMAIMU MOXKET 00ECHEYUTh TOYHOCTh JIOIATOCPOYHOTO
MPOTHO3UPOBAHMS TOTOIbI. Ternepb npeicTaBieHne 00 OHO3HAYHON
JICTePMUHUPOBAHHOCTH CMEHWJIOCH TIOHMMAaHUEM IPUHIUIHANb-
HOM HEpeJICKa3yeMOCTH MOBEICHNUSI MHOTUX CHCTEM Ha JIOCTATOYHO
OOJBILIOM OTPE3KE BPEMEHH, BBISCHHJIMCh OTPaHHYCHUS TPOTHOCTH-
YeCKUX MOJIeIIeH, pe/icKa3yeMasi HelpeICKa3yeMOCTh JMHAMUKH MO~
BEJICHHS CIIOKHBIX cucTeM. [IporHo3 BO3MOKEH Ha YPOBHE BEPOSITHO-
cTu coObITHA. [Ipy HaTMYMK HECKOJIBKUX BApPUAHTOB ITyTEH pa3BUTHS
CHCTEMBI B COOTBETCTBUH C pEIICHHEM HEIWHEWHBIX nuddepeHn-
QJTbHBIX YPABHCHUI COCTOSIHUSI Y HEE €CTh NPHOPUTETHBIC MYTH pa3-
BUTHS, 3aBUCSIIIE OT CBOMCTB HAJICHCTEM, Ha3BaHHBIX ATTPAKTOPAMHU.
ATTpPaKTOp — OJIM30K K NOHATHIO 11elb. OTHOCHTENBHO YCTOHUMBOES
COCTOSIHUE CHCTEMBI, KOTOPOE KaK Obl NPUTATHBACT BCE MHOXKECTBO
TPACKTOPHI JIBMKCHUsI CUCTEMBbI. ECIM cucTema momaiaer B KOHYC
aTTpaKTOpa, TO OHA HEM30EKHO BOJIOIMOHUPYET K ITOMY OTHOCH-
TEIIbHO YCTOWYUBOMY COCTOSIHHIO. ATTPaKTOPOM MOJKET OKa3aThCs
TOYKA, MPE/ICIIbHBII LUK WM Xa0THUecKuil aTTpakTop. Ha puc. 8 kak
pa3 n300pakeH TaKoil XaOTUUECKUH, «CTPAHHBIN», aTTPAKTOP aMepH-
KaHcKoro Mereoposora 3. Jloperna. OH oCyIIeCTBHI B KOMITBIOTEP-
HOM MOJICIIMPOBAHUH PEIICHUE CUCTeMbI T (epeHINaTbHBIX YpaB-
HECHUIl TePMOKOHBEKIIUH U TYpOyJIeHTHOCTH B aTMoc(epe. CTpaHHBIE
aTTPaKTOPhl CTPYKTYPHPOBAHbI M MOTYT UMETh BEChMa CJIIOXKHBIC H
HEOoOBbIYHBIC KOH(UTYpaLluK B TPEXMEPHOM mpocTpaHcTBe. [Iporuos,
MOCTPOCHHBIN 110 HUM, OTBEYAET 00JIee PeaIbHBIM COOBITHSIM.

Hrtak, KpaTKOe pacCMOTPEHHUE MOHATUS CHCTEMa IMOKa3ayo, 4To
OHO €CTh HE YTO MHOE, KaK CIeIM()UUECKHil CIOCOO OpraHu3aluy Ha-
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LIMX 3HAHUM O peaJbHOCTU. Mbl IO3HAKOMUIUCH C TPAaBUJIAMH BBIJIE-
JICHUSI CUCTEM, 0CO00 OTMETHIIN, YTO, KOTJla MIPUCTYTAIOT K BBICIIE-
HUIO CUCTEMBI, B IEPBYIO OUEPEIb YETKO ONPEACIAIOT LENb, KOTOPYIO
MpeCIeayIOT IPU €€ YCTAaHOBJIEHUH, ONIPEACIISIOT TPAHUIIbl CUCTEMBI
W KPUTEPUHU UX TPOBEAEHUS, B3AUMOACICTBUE CUCTEMBI C €€ BHELIHEN
CpENOM, BEIAENSIOT BHYTPH €€ JIIEMEHTHI U BBISICHSAIOT XapaKTep CBA3U
MEXIY HAMH.

br110 mMoKa3aHo, Kak IOCTEIEHHO 110 IOHMMaHHUE CBOMCTB OT-
JIENbHBIX CUCTEM M3 TOT'O BEJIMKOTO MHOX>KECTBA, MOKHO CKa3aTh CO-
3B€31Ms, CAMbIX Pa3HBbIX CUCTEM, KOTOPOE OKPYKAET HAC B pEaJIbHOU
JIEWCTBUTEIBLHOCTU. B Hauasne mo3HaBajau CBOMCTBA CaMbIX MPOCTHIX
JIMHEMHBIX CTAllMOHAPHBIX CUCTEM, 3aTEM IOCTENEHHO HaM OTKpHI-
BaJIUCh CBOWMCTBA BCE 0OJIEE CIOKHBIX MPUPOJIHBIX cUcTeM. K KoHILy
XX B. BBISICHWIN U CBOMCTBA OTKPBITHIX HEJIMHEWHBIX HEPABHOBEC-
HbIX cucteM. CTajo siCHO, YTO B MPUPOJIE, HAPSAY C MPOLECCOM pa3-
BUTHS, CYLLECTBYET U CAMOPA3BUTHE, B PE3YJIbTATE KOTOPOTO BO3HHU-
KaIOT HOBEIE, BCE 00JIee CIIOKHEIE 3JIEMEHTHI, JAIOIIHE HAYaI0 HOBBIM
cucremaM. Tak CTajld MOCTUIaTb MEXaHW3M CaMOpPa3BUTHSA, CyLIE-
crBytomuii B [Ipupone. [lpu u3noxennn ocHOB yueHHus o Ouocgepe
OyJeM TpUICPKUBATHCS CHCTEMHOW OpraHU3alliy HayYHBIX 3HAHUIA,
HU3JI0KCHHOH BBIIIIE.

CemuHap 3.1

Bonpocwt kK Konmponabhoil pabome

1. IIpaBuna BeIZEIEHUS CUCTEM (IIATh ITYHKTOB).

2. O0psacHuTe HazBaHue paboTel A. A. bormanoBa «BceoOras
TEKTOJIOTHUS.

3. lna kakux cucteM JI. Bepranandu co3nan cBow TeOpHio, Ka-
KOBO Ha3BaHME €ro OCHOBHOT'O Tpya?

4. Kakossl 3aciyru U. P. [Ipuroxuna B co3nanuu o0Ieit Teopun
cucrem?

5. Haiite onpenenenne cucremsl o B. H. CagoBckomy?

6. [IpuBenuTe MprMep HEOPTAHHMIESCKONW OTHOPOTHON CHCTEMEI.

7. [lpuBeauTe mpruMep OMOIOTHIECKON OJHOPOTHON CUCTEMBL.

8. [IpuBeanTe mpuMep HEOPTaHUUYECKON pa3HOPOTHON CUCTEMBL.
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9. IlpuBenute npuMep OMOIOTHYECKOH OHOPOJHON CHCTEMBI.

10. YUro Takoe crnoxxkHas cucrema?

11. TlosicHuTe MpaBUJIO HECBOAMMOCTH W BO3HHUKHOBEHHS B
CIIOXKHBIX CUCTEMAX.

12. JlaiiTe onpeneneHe 3aKpbITON CUCTEMBI.

13. JlaiiTe onpeneneHre OTKPHITON CHCTEMBI.

14. Tlo xakoMy MPUHIMITY BBIAEISAIOT YIPABIsAEMbIE U yIPaBIIs-
OIIUE JIEMEHTHI B CIIOKHBIX CUCTEMAX?

15. Packpoiite noHATHE OPOTa yCTONYNBOCTH.

16. Yem xapakTepu3yroTCcsi paBHOBECHBIE (Da30BBIE MEPEXOABI?

17. Yem xapakTepu3yl0TCsl HEpaBHOBECHBIE (Pa30BbIE MEPEXObI?

CamocmosmeavHas pa60ma

[To rpymmam (5 — 6 4emoBeK) IMpencTaBbTe MapaMeTphl KaKOu-
00 HIKOCUCTEMBI KaK 00BhEKTa CHCTEMHBIX HCCIICOBAHUM.

Bonpocbi 0451 06cyxcdeHus

[Ipoananusupyiite csoit npumep no cxeme: 1. Llens. 2. Bunsl cu-
cteM. 3. CBOICTBA CUCTEM.

CemuHap 3.2

Temvl 0na camocmoamenvHoil pabomol 8 Zpynnax
(0obcyscoenusn na cemunapax)

1. Bropoif 3ak0H TepMOJIWHAMHUKH, BO3pacTaHHE SHTPOIUH B 3a-
KPBITBIX CUCTEMaX.

2. Ilpsimble 1 0OpaTHBIC, MOJOKHUTENBHBIC H OTPUIATEIBHBIC CBS-
31 B HEPABHOBECHBIX OTKPBITBIX CHCTEMaX.

3. Uto mpeAcTaBisOT cOOOW AWCCHNATHBHBIE CTPYKTYPHI IO
. P. [lpuroxuny? I'ie 1 mpu KakuX yCcIOBUSIX OHU BO3HUKAIOT?

4. Ilonsatue xaoca B cuHepreTuke. Poiap KOHCTPYKTUBHOM CITy-
YallHOCTH.

5. MexaHu3Mbl OpraHu3alUd U CaMOOpPraHU3allid, MPUCYIIUE
HEPaBHOBECHBIM OTKPBITHIM crcTeMaM. Kak Bbl TOHHMaeTe CyTh Op-
raHU3allM U CaMOOPIaHM3allMU B Pa3HbIX BUJaX cUCTEM?

6. Camoopranu3zais B )KMBBIX CHCTEMax. Y MEHBLIEHHE SHTPO-
[IUU TIPU 3BOJIOIMH KUBBIX CHCTEM.
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7. CuHepreTrika — HOBOE HANPAaBJICHUE MEXIUCIHUILTMHAPHOTO
cuHte3a. OCHOBHBIC MOMEHTHI CaMOOpPTaHH3allMH HEPAaBHOBECHBIX
OTKPBITBIX CUCTEM B XHMHU, (PU3UKE, ONOJIOTUH, OOIECTOBEICHHH.

Jlumepamypa

AnexceeB, 1985; Aromkuna, AxmuOunckwii, 1998; 3aBap3uH,
1999; Kusses, Kypaiomos, 1994; Mapraned, 1992; Moucees, 1995;
Huxkomnac, IIpuroxun, 1979; Pynenko, 2000; Cunepreruueckas napa-
JIUTMa: MHOT000pa3ue MOUCKOB | 1moax010B, 2000.

BoigesieHue 6uochepsbl
KaK CJI0KHOM NPUPOAHOMN CUCTEMbI

Buocdepa npeacrapnser co0oi CIOXKHYIO MPUPOJAHYIO CHCTEMY
rI100aIbHON pa3MEpHOCTH, U TIPH €€ U3YYEHHH MBI Oy1eM TPUACPKH-
BaThCsl TOW MOCIENOBAaTENBFHOCTH, KOTOpas Obljla HaMeueHa B IMpel-
LIECTBYIOLIEM pa3Jielie.

Hean Boigeaenust 6uocdepnl. O 1enu, KOTOPYIO CTaBUI Mepe.
coboii B. U. BepHazckuii, oH roBopui Tak: «OmnucaTh re0JOrHuecKue
MPOSIBJICHYsSI U3HHU, JaTh KapTHHY COBEPIIAIOIIETOCS BOKDPYr Hac
maHeTHoro mporecca» (1960). MupiMu cioBamu, T€OJOTH H3ydYa-
1 2eo 0e3 6uo. TouHO Tak Ke, Kak OMOJIOTM HCCIEA0BAINA Ouo 0e3
eeo. Takas pa3o0IIeHHOCTh He ycTpauBana B. WM. BepHajickoro, oH
KaK IrcOXMMHUK Ha KaXJIOM IIary CTaJKHUBAJICA C IMPOABIICHUAMU I'€O-
XAUMUYECKOH (YHKIIMH KUBOTO BEI[ECTBA HA MPOTSHKEHUU BCEH Teo-
Joru4eckoit ucropun 3emau. Y moHsu1, 4To Ha/0 M3ydaTh KU3Hb HA
3emite (6uo BMecTe ¢ 2eo). [103TOMy OH M IOCTaBHII IIepe]T COOO0H 11eITb
— BCECTOPOHHE PACCMOTPETh OMOTEOXMMHUYECKYIO (DYHKIHUIO KHBOTO
BCIIECTBA KaK IJIAHCTHOI'O SABJICHUA, TO €CTh CYIIHOCTH B3aI/IMOILCI‘/'I-
CTBHS, KOTOPOE CBSI3BIBAET OUO B €IMHOE LIEJIOE C 2€0.

«Onucarp reoJiornyecKue NPosiBJAeHUs KU3HU,
JATh KAPTHHY COBEPIIAIOIIET0CsI BOKPYT HAC
IJIaHeTHOTo nmponeccay» (Bepranckuii, 1960)
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Kax u nonaraercs HayuHbIM TeopusiM, B ocHoBaHue ee B. 1. Bep-
HajackuM (1960) ObuM MOJIOKEHBI HEKOTOPhIE aKCHOMBI, SMIHPHYE-
cKue 0000mIeH s :

1. B TeueHne Bcex Te0JOrMYECKHUX MIEPHOA0B HE ObUIO U HET HU-
KaKHX CJIeZIOB adroreHesa (T. €. HeOCPEeACTBEHHOTO CO3/IaHMsI )KUBO-
r0 OpraHMW3Ma U3 MEPTBOM, KOCHOW MaTepuu).

2. Hukorpga B TedyeHHe BCETO I'€OJOIMYECKOro BPEMEHM HE Ha-
Omomanuck a3oiHbIe (T. €. TUILIEHHBIE )KU3HHU ) TE0JIOTHYECKHE STOXH.

3. Otrcroza cienyeT, 4To, BO-TIEPBBIX, COBPEMEHHOE >KHBOEC Be-
LIECTBO TEHETHUUYECKU CBSA3aHO C KHMBBIM BEIIECTBOM BCEX MPOILIBIX
Te0JOTMUECKUX 310X M, BO-BTOPBIX, B TEUEHUE BCETO ATOI0 BPEMEHH
YCIIOBUSI 36MHOM Cpeabl ObUIM TOCTYIIHBI ISl €r0 CYLIECTBOBAHUS,
T. €. HEMIPEPHIBHO OBLIN OJIN3KH COBPEMEHHBIM.

4. B TeueHHe BCETO JTOrO TEOJOTMYECKOr0 BPEMEHHM He OBbLIO
PE3KOro M3MEHEHHS B KaKylO-HUOYAb CTOPOHY B XMMUYECKOM BIIHS-
HUU KHUBOTO BEIECTBA Ha OKPY)KAIOLIYIO €ro Cpeay; BCe BpeMs Ha
36MHOI MOBEPXHOCTH ILIJIM T€ K€ MPOIECChl BBHIBETPUBAHUS, T. €. B
o01eM HaOIroaICsl TOT e CpeTHII XUMHYECKHI COCTaB KUBOTO Be-
LIECTBa U 36MHOH KOPBI, KaKOil MBI U HBIHE HaOJII0JaeM.

5. VI3 HEM3MEHHOCTH IPOIIECCOB BHIBETPUBAHUSA BBITEKAET U He-
HW3MEHHOCTB KOJIMYECTBa AaTOMOB, 3aXBaY€HHBIX KH3HBIO, T. €. HE ObLIO
OONBIINX W3MEHEHUI B KOJIMYECTBE KMBOTO BelIecTBa (€CTh TOJIBKO
MIPU3HAKU HEOOJBIINX KOJIEOAHNN OKOJIO HEKOTOPOTO CPEIHETO).

6. B yem OBl sIBIEHUSI )KU3HU HU COCTOSIIH, SHEPTHS, BBIACTIEMAas
OpraHu3MaMu, €CTh B IJIABHOW CBOEH 4acTH, a MOXKET OBbITh M LeNH-
KoM, JtyuucTtas sHeprus Connna. Yepes mocpeicTBO OpraHu3MOB OHA
pEerylIupyeT XUMHYECKOE TPOSIBICHNE 36MHON KOPBI.

K stum smmupudeckum o6obmenusim B. . Bepnaackuii mpu-
1Ies1, KOTJia MpoIIes BECh MyTh UCCAEA0BAaHUS OT KpHUCTaa J0 3€M-
HOM KOpHI B ienoM. O0paTiTe BHUMaHKE Ha JIOTHYECKYIO [eTb paccy-
XKJIEHHIA, KOTOpasi BEJET OT 3TUX IMIIUPUIECKUX 0000IIEHUH K BbIe-
JIeHHI0 Orocdepsl Kak 0co00ro MpUPOTHOTo Tena. JKugoe gewecmeo
NPOUCXOOUM MOTLKO OM HCUBO20, U OHO 8 MeUeHUe 2e0N02UUECKO20
8peMeH 6ce20a 3aHUMAI0 ONPeOeseHHYI0 YaACMb 3eMHO20 NPOCMPAH-
cmea, KOmopomy Obli0 CEOUCMBEHHO COXPAHEHUe ONpedeneHHbIX
Ycno8utl, npucoOHbIX OJiA CYujecmeosanus dcueo2o eeuecmea. Cpeou
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IMUX YCAOBULL 2AGHETUWUM DbLIO HenpepvlgHoe NOCHYNAeHUe 8 IMY
uacms 3eMH020 npocmpancmea ayuucmoii snepeuu Connya, 3a cuem
KOMOPO2o, 21A6HbIM 00paA30M, U PA36UBANIOCH HCUBOE BEUeCEO.
Ecnu mu1r xomum nosnamu scusnv nHa 3emae, mo Ham cghepy HcusHu
(6buo emecme ¢ 2eo) HaJO BHIICIUTh B KAYeCTBE 00BEKTa CBOETO HC-
CIICIOBaHHUA.

C »tux mo3unuii Ouocdepa — 3T0 ocobasi, pe3ko 000coOICHHAS
Ha Hallel ranere 3eMHast 00010uka. OHa OXBaThIBAET YACTHYHO MIIH
MOJTHOCTBIO PSIJT KOHIEHTPHYECKHX, BCIO 3EMITIO OXBAaTHIBAIOIINX, CO-
MpUKacaroImuxcss o0pa3oBaHU, Ha3pIBaeMbIX reocdepamu. K HUM
oTHOcHTCs atMocdepa, ruapocdepa u aurochepa. buochepa odna-
JIaeT COBEPIICHHO OIPEeeICHHBIM CTPOSHHEM, KOTOPOE CYILIECTBOBA-
JIO TaKUM Ha MPOTHKEHUH MULTHApAOB JieT. CTpoeHUe 3TO CBS3aHO
C aKTHBHBIM Y4YacTHEM B HEM JKM3HH, CYIIECTBOBAaHHE KOTOPOH MOJ-
Jep KUBANOCh 3a cueT ny4ucroi sHeprun ConHua. braromaps Hamu-
YHIO KMBOTO BEIIECTBA, AJIs1 OHOC(Ephl XapaKTEPHBI JUHAMHYECKHE
MOJBUKHBIE, YCTOMYMBBIE M TEOJIOTHYECKH JITUTEIbHBIE PABHOBECHSI.

I'panunsr 6uocdepsl. Onpenenenue ux B. M. Bepranckuii Ha-
YaJl ¢ yCTaHOBJICHHUS TOJII yCTOWYMBOCTHU YKU3HH, MOCIIEI0BATEIBHO
aHaMM3upys aKTOpBI: TEMIEparTypy, JaBlcHue, a3y cpelbl, XKUMU3M
cpeapl, TyducTyto sHepruto (cM. rnasy 1). [lonstue pakropa, ux pas-
HOOOpa3ue W BO3IEHCTBUE IMUPOKO OOCYKAAIOTCS B pasaerne «AyT-
9KOJIOTHS».

Temnepamypuoii paxmop. Camasi BEICOKasi TeMIepaTypa, KoTo-
PYIO BBIIEPKHUBAIOT HEKOTOPEIE TeTepOoTpoHBIE CyIIecTBa 6e3 cMep-
TH opranusma, npudmmxkaercs k +140°C, a camast Huzkas — k —253°C.
Wntepsan B 393 rpamyca — 3To npeAeiabHOE TEIUIOBOE IMOJIE, B KOTO-
POM MOT'YT HEKOTOPOE BpEMsI HAXOAUThCA 0e3 THOEIH U pa3pyIIeHUs
HEKOTOpBIE OpraHu3MBbl. 17151 3eJICHBIX PACTEHUH OHO COKpAILAETCs 10
140° (ot 80° mo — 60° C).

Jlagnenue. Ero npeensl U3BMEHSIIOTCS B OYCHBb OOJBIINX MHpee-
nax. XKuzHb npoxokei coxpansetcs 1 pu § 000 atmocdep naBneHus,
a CEMEHA U CIIOPBI MOTYT COXPAHATHCS NP JaBICHHUSAX, PABHBIX ThI-
CSIYHBIM JIOJISIM aTMOCQEPHI.

®@asza cpedvi. HekoTopsie GOpMBI )KU3HU (CEMEHA M CIIOPBI) MO-
TYT HaxoAuThcs Oe3 rubenu B cpeae, JIMIIEHHON BOJBI, aOCOMIOTHO
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cyxoii. Ho Boma B KamleJbHOXHIKOM M Ta3000pa3HOM COCTOSHHU
HY’KHa JUIsl pOCTa ¥ pa3MHOXKEHUSI OpraHn3MoB. MM 171t mostHoro pas-
BUTHSI CBOMX (PYHKIMI HE00X0AMMa BO3MOKHOCTh T'a30BOT0 0OMeHa
(IpIXaHUs) U YCTOMYUBOCTD KOJUIOMAHBIX CUCTEM, U3 KOTOPBIX OH I0-
cTpoeH. JKunkas cpena (pacTBOp MM KOJJIOWA), KOTOpas JIMIIEHA ra-
30B, HE MOXKET OBITH 00JIACTHIO )KU3HU.

Xumuzm cpeovi. OONaCTb XUMHUYECKHX W3MEHEHHUH, KOTOpBIE
MOTYT BBIAEP)KMBATh OpPTaHU3MBI, OUeHb Oonblias. Pa3Butue 3ene-
HBIX OPTaHHU3MOB TpeOyeT MPHUCYTCTBHsS CBOOOJHOTrO KHCIOPOAA, a
aHadpOoOHBIE OPraHU3MBI MOTYT CYIIECTBOBATH 0€3 CBOOOAHOTO KHC-
nopoaa. ABTOTpo(HBIE OPraHU3MBbI KUBYT U 0€3 TOTOBBIX OpraHU-
YECKUX COEAMHEHUI, Ha OJJHOM MHHEpaJIbHOM IHUTaHUU. V3BeCTHBI
OpTaHU3MBbI, JKUBYIINE B FOPSYMX OOPHBIX UCTOYHHMKAX, B Cpeax C
10%-Ho¥ cepHOI KHCIIOTOM, B KPEMKHUX PAaCTBOPAX Pa3lIUYHBIX COJIEH,
HaCBILIEHHBIX pAaCTBOpax KyINopoca, CEIUTPBI, «KM3Hb MOXKET CyIIe-
CTBOBATh TOJBKO B M3BECTHBIX Mpejaenax HoHu3aimu, ot 10°% o
10'°% H*» (Bepnazackuii, 1960).

Jlyuucmas snepeus. JIns pa3BUTHS 3€JCHBIX PacTeHUH HEOOXO-
JMMa JIy4uCTasi PHEPrusl ONpeAeTICHHON ATMHBI BOMHBL ['eTepoTpod-
HBIE OPraHu3Mbl U aBTOTPOQHBIE OAKTEPHU MOTYT >KUTh B IOJHOM
TEMHOTE, IIPH OTCYTCTBUU BUJIUMON YaCTH CIIEKTpa CBETa, HO AJIS HUX
Ba)XXKHBI JUIMHHBIE WHPPAKpacHbIE BOJHBL. XOPOILIO W3BECTECH Mpeae
BCSIKOM KHM3HH B 00JIACTH KOPOTKUX BOJIH: O€3KM3HEHHA cpefia, B KO-
TOPOU PacIpOCTPAHAIOTCS yAbTPaPHONETOBEIE TyYH C ATUHOMN BOJTHBI
Menbiie 0,3 mukpona. Mcxonas n3 3TUX mapaMeTpoB yCTOHYMBOCTH
MOJIS )KU3HH W IPOBOJIAT TPaHULBI OHOC(EpHI.

Bepxuss epanuya 6uocgepu. Ee nonoxeHue onpenensercs Ha-
JINYUEM TOH JIyYUCTOH SHEPTHEH, IPUCYTCTBUE KOTOPOU UCKIIIOYAET
BO3MO>KHOCTb )KM3HH. DTa TpaHMIIa POBOJUTCS 110 030HOBOMY CJIOHO,
KOTOPBIH 3aiepKUBaeT OONBLIYIO YacTh KECTKOTO YIbTpaduoieTo-
BOT'O M3JIy4eHUs ¢ ATUHON BoJHBI MeHee 0,3 MHUKpOHAa. DTOT 030HO-
BBII1 ciiol pacnosiaraercsi Ha BeicoTax oT 10 1o 50 kM, MakcuManbHas
KoHIeHTpanus o30Ha (1o 30%) Habmogaercs Ha BeicoTax 20-25 kM.
Ponp 3Toro cnost anst Ouocdeps Benuka. FIMEHHO 030HOBBIN KpaH
CBEPXY OIpaHUYMBAET I10JIe YCTONUYHNBOCTH KHU3HHU. «JKU3HB, co31aBas
B 36MHOH KOpe CBOOOJHBIH KHCIOpPOI, TEM CaMbIM CO3JAeT O30H H
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npenoxpanser Ouocgepy oT ryOUTENBHBIX KOPOTKOBOIHOBBIX H3ITY-
yeHuii HebecHbIX cBeTr» (BepHanckuii, 1960). OqHako TOIBKO pea-
KH€ OPTaHU3MBI B CBOEM PaclpOCTPAHEHUH TOCTUTAIOT ITON BEpXHEH
rpaHuIbl. JKUBBIMH CyIIECTBAMH NEPETIONHEH JIMIIb TOHKUH MpHU3eM-
HOM cIoii aTMocdepbl, TOIIUHON BCEro MepBble JeCATKA METPOB.

Huoicnas epanuya 6uocgheper. Ee nonoxenue onpenensiercs TeM-
neparypubiM (aktopoM. B. 1. BepHanckuit cuutain, 4To BEpXHHIA
TeMIepaTypHBIN Tpeen A CyIIeCTBOBaHUS KUBOTO BEIECTBA CO-
craisger nopsaka 100°-140° C. CoBpeMEeHHbIE MHKPOOHOJIOTHYEC-
CKH€ UCCIeI0OBaHus He(TIHBIX CKBKHWH, a TAaKXKe TITyOOKHX U CBEPX-
ryOOKHX TapaMeTpUYecKUX CKBaKMH IMOKaszanu cienyromee. Ha
ryOuHax 5—7 KM HalJeHbl TepMO(UIbHbIE MUKPOOPTaHU3MBI, JKH-
Bymue npu remneparypax 230° C. Ha stux riryObuHax pacmonaraercs
TaK HAa3bIBACMBIH YTJIEKUCIIO-BOJOPOJHBII MUKPOOHBIH «(QUIBTPY.
Tam oOuTaroT yapTpaTepMOQUIBHBIE XEMOIUTOTPO(BI, KOTOpHIC
ACCUMMJIMPYIOT MaHTUIHBIA BOJOPOJ M yIieKuciaory. B pesynbra-
T€ MOJy4YaeTcsl IEPBUYHOE OPTraHMYECKOE BEIECTBO M METaH. JTOT
mpolecc Ha3biBaeTcsl HaQTHIOOMO3, IPH KOTOPOM OCYIIECTBIISETCS
MUKPOOHONOTHYECKHI CHHTE3 Ta3000pa3HbIX U )KUAKUX YTIIEBOAOPO-
JIOB, MIPEAIIECTBEHHUKOB YIIIEBOAOPOAOB He(TH U Taza. ITOT Mpo-
Hecc Hauboyiee aKTUBHO MAET B 30HAX, Ille U3 HEAP MOJHUMAIOTCS
riyOuHHBIe ManTuitHbIe pacTBOpHI (LexoBuesa, 2001).

Hwxnss rpannna 6uocdepsl pacrmonaraercsi He BIIE 8 KM OT
JTHEBHON MOBEPXHOCTH. O HMKHUX MpeJesiax pacpOCTPAaHEHUS Yib-
TpaTepMO(UIBHBIX MHKPOOPTaHU3MOB MOKa (aKTHYECKHX AaHHBIX
HeT. CyMTaercs, 4TO Ha TIyOWHAaX MopsAaka 25 KM TepMOJUHAMH-
YECKHE YCIIOBHUS MCKIIIOYAIOT HAaXOXJIEHUE BOJIBI KaK XMMHUYECKOIO
coeauHenus. [loaToMy monararoT, YTO HWXKHSS IpaHHLa Orocgeps
HE MOXKET OMycKaThcs Tyoske 25 kM. Ha kakoM ypoBHE B TuanazoHe
825 kM pacronaraercst HWKHsS TpaHulia Onocdepsl, MOKaKyT Aailb-
HeHIINe UCcCIeA0BaHusl.

B nHacrosiiee Bpemst IpoCTpaHCTBO OHOCQephl HAYAIH ACTUTh Ha
pa3IMyYHBIE CIIOU, KAKIBIA U3 KOTOPBIX MOJIyYnsI CBOE Ha3BaHUe. Ta-
KHX TIOApa3/eieHuil pocTpaHCcTBa OMOCQepsl, BBIACICHHBIX MO pa3-
HBIM OCHOBaHUSIM, HacuuThIBaeTcs Oonee 50. YoMmsiHeM /1Ba U3 HUX.
Jybuocghepa oxBaTbIBaCT TO MPOCTPAHCTBO OMOCHEPH, B KOTOPOM
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uaeT Hauboee aKTUBHAS KU3HB, TPOUCXOANT JICJIEHHE KIETOK U pa3-
MHOXEHHUE OpraHu3MoB. [ panuiisl 3yonochepbl IpOBOAAT, UCXOS U3
TemrepaTrypHoro ¢axtopa. HibkHssS TpaHnuia MPOBOANTCS 1O TEMIIe-
patype KuIeHus! BOJAbl, T. K. Y OONBIINHCTBA OPTaHU3MOB IPU TEM-
nepatype Boime 100° C 6enxu cBopaunBatotcs. B riry0s Henp 3emin
TeMIepaTypa yBEJINYUBAETCS, HO MOBBIIIAETCA U JaBJIEHUE, a C yBe-
JIMYEHUEM JIaBJICHUS pacTeT U TeMIepaTypa KUNeHus Boasl. [loatomy
Ha rIyOWHaxX B HECKOJBKO KMJIOMETPOB MPH AABICHUU B HECKOJBKO
coT atMocdep u npu temneparype Boime 100° C oOHapyKeHBI co-
0011IecTBa )KUBBIX MUKPOOPTaHM3MOB. BepxHIoto rpanuily syouocge-
pHI IpoBOAAT 1o n3oTepMe 0°C, MOCKONBKY HIKE ITOM TeMIepaTypbl
mpeKparaercsi AesTeNbHOCTh (epMeHTOB. Dybuochepa mpeacras-
nsieT co00i OYeHb TOHKYIO IUIEHKY, TOIIIUHON oKkono 12—17 kM, u B
Hell cocpefoToueHa OCHOBHAs Macca >KMBOTO BellecTBa Onocdepsl.
Macca 3Toro *HBOTO BELIECTBA MO0 CPABHEHMIO C 3aHATHIM UM TIPO-
CTPaHCTBOM Ype3BbIUaiiHO Mana. Eciiu CKOHLIEHTpHpPOBaTh BCE KUBOE
B Hell B JaHHBIII MOMEHT, CMEIIaB TPaBy, OaKTEepHl, CJIOHOB U BCEX
OCTaJIbHBIX, U HAC B TOM YHCIIE, M PACIIPENEIUTD 3TO KUBOE BELLIECTBO
POBHBIM CJIOEM IO MOBEPXHOCTH 3€MJIH, TO MOIYUYHUTCS CIOW BCETO
B 2 cM TonuuHoU. Ho, HecMoTpst Ha Takue Maible pa3Mepbl, JKUBOE
BEIIECTBO MPOM3BOAMUT KOJOCCAIBHYIO PabOTy Ha Hallel IUIaHeTe.
Macca 3eMHO# KopbI cocTaBisieT okoio 2x10" 1. Cyxoe BeliecTBo
Bceit coBpeMenHo# 6rnomaccsl, mo H. Y. Basenesuy, pasuo 2,4x10'2 T,
9to Becero 0,00001% ot maccsl 3eMHO# Kopbl. Exxerognast npoaykuus
JKMBOTO BEIIECTBA COCTABIACT B cyXxoM Bece 2,32x10''t. 3a mocnen-
HUN MUJITHAP] JIET 3TO MPOIYKIHS MPAKTUYECKH HE U3MEHMWIACh. 3a
1 MyIpa JeT KHUBOE BEIIECTBO Mpou3Beo Maccy B 2,32x10 2° T, yto B
JEeCATh pa3 MpEBBILIACT Maccy 3eMHOM KOpbl! DTO 0OBsACHIETCS TEM,
YTO JKUBOE BEIECTBO YPE3BBIUANHO «AaKTUBHO», €r0 POJb B IEOXH-
MUH Halleil ruiaHeTsl rpanauosHa. [lo cymecTtBy, 6nocdepa mpen-
CTaBJsieT cOOOM TMTaHTCKHN «XHMHUYECKUH KOMOMHAT», B KOTOPOM
sybunocdepa — ee 0OCHOBHOM 1iex. Ha 3ToM «xuMHuIeckoM KoMOnHaTe»
U3 pa3zHOOOpa3HBIX CMECEW BELIECTB, MPEACTABICHHBIX Pa3THYHBIMH
MarmMaTu4ecKUMH MOpOoJaMH, MOPCKOM U MPECHOM BOJOH U T. A., MO-
Jy4aroT IPOCThIE M CPABHUTEIHLHO YUCTHIE COCAMHEHHS (M3BECTHSIKH,
($ochopUTHl KPEMHHUCTBIE TIOPOJIB, YIIIH, KEJIEC3HbIE U ATIOMHUHHEBBIC
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pyasl U T. 1.). B Ouocdepe, u 0cobeHHO B ee «rIaBHOM 1exe» 3youoc-
(epe, MpoUCXOIUT NMpeodpa3zoBaHUE CONHEUHON PHEPTUH U SHAOTEH-
HOTO TETJIOBOTO MOTOKA B YHEPTUIO TEOXUMHUYIECKHUX MPOLECCOB, MPH
KOTOPBIX NPOUCXOAUT IuddepeHnrnanus XUMUYECKUX DSIEMEHTOB,
POCT pa3HOOOpa3usi COEAUHEHUH, 0OCOOCHHO OPraHMYEeCKHUX, HaKOIUIe-
HUe HHPOPMALIUK U YMEHBLICHUE SHTPOIUH.

Mezabuocghepa Bximovaer syornochepy M npuieraromue K Hei
CBEpXYy M CHH3Y MPOCTPAHCTBO OHOC(]epbl, B KOTOPOM HET IOCTO-
SIHHBIX JKUBBIX OOMTaTesed, HO KOTOpOE HCHBITHIBACT MPSAMOE MU
KOCBEHHOE BIIMSIHUE J)KHBOTO BellecTBa 3yornocdepsl. DTO MpoCTpaH-
CTBO CIy4allHOTO MOMAaJaHusl KU3HH CBEPXY OTPaHUYEHO O30HOBBIM
9KpaHOM, a CHHM3Y MOJOMIBOM TpaHuUTHOTO cios 3emiu. [Ipu Takom
oTpeaeNIeHUH TPaHHUI] IPOCTPAHCTBO Meraduocgepsl COBNAAAET C Ta-
KOBBIM Onocepbl U TepMHH Meraduocgepa H3IUILeH.

Urak, BepxHss rpaHuna Ounocdepsl NPOBOAUTCS IO 030HOBOMY
cioro, Ha BeicoTax oT 10 1o 50 kM, game B untepBane 20-25 kM. [o-
CTOBEPHO M3BECTHO, YTO B TMTyOb JUTOChEpPHI M0Jie Pa3BUTHE KU3HU
oIryckaercs 10 7—-8 KM, a TEOpETHYECKH MOKET OIYCKaThCA 10 25 KM.
MakcuManbHas TonmuHa Ouocdepsl He Oojee 75 KM, a peanbHas B
nBa pasa mesbie (~30 kM). OCHOBHas Macca JKMBOTO BEIECTBA CO-
cperoToueHa B 3youocdepe, ToNIUHA KOTopoii opsiaka 12—17 km.

Cemunap 4

Bonpocbi 0451 06cyxcdeHus

1. [IpencraBpre Ouochepy kak cucremy. OOOCHYHTE TOIXOA K
U3yYEHHIO KOHKPETHOTO BOIPOCa Ha YPOBHE OHOCHEPHI.

2. Ilouemy, c Bameii Touku 3penus, B. Y. Bepnaackuii noctaBun
HWMEHHO TaKylo LeJb IPH CO3AaHIH yueHHs o bnocdepe?

3. UeM OH pyKOBOACTBOBAJICS MIPHU OIIPEeNICHUH O0bEKTa HCcIle-
noBaHusa?

4. Ilouemy OH BbIOpaj MMEHHO TaKue KPUTEPHUHU MTPOBEICHUS Tpa-
Hu1 6nocdeprl? Kak 310 cornacyercs ¢ mOHATUSIMH B 3KOJIOTHHU?

5. Ilpoananusupyiite 3MIUpuUecKue 0OOOLICHHUS, JeKallue B
OCHOBe yueHus o buocepe. B uem Bl BuanTe nx BasKHOCTD AT yue-
HUs 0 buocdepe?
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6. 'pannusl 6nocdepsl. Kak moHsTHE MO yCTOWYMBOCTH JKU3-
Hy, o B. . BepranckomMy, cornmacyercs ¢ 3akOHOM MuHuMyMa Jlu-
ouxa? Chopmynupyiite onpeaeIeHne ol YCTOMUYUBOCTH KU3HN
Ha OCHOBaHMH 3TOTO 3aKOHA. (Mcnoavsyiime mamepuan pazoena ay-
MIKON02USL.)

7. Cobepute AOMONHUTENbHBIE CBENEHHS O MHHHUMAIBHBIX H
MaKCHMAaJbHBIX [TOKA3aTeNIAX apaMeTPOB CPEABI, II€ OTMEUEHBI KH-
BbIE CyllecTBa (TOClieiHee 3aJaHre Ha BCe BPEMS M3YUEHUs AUCIH-
ILJTUHBI).

Jlutepartypa

Bepuanckwmii, 1960, 1981; Ilexosmoa, 2001; Jlammo, 1979;
Mapraned, 1992.

Bbuocdepa u kocmoc.
O6mMe 0co6eHHOCTH 6uocdepsl,
BO3HMKIINE N0/, BHEILIHUM BJIUSTHUEM

«IIpencraBnenne o Ouochepe
KaK 3¢MHOM U KOCMHUYCCKOM M€-
XaHU3ME

B. U. Bepnaockuii

Ectp BOIIPOCHI, KOTOPBIMH MBI 3aJac€MCs C ACTCTBA: OTKYyJda MbI
npunu? OTKyJa B3sIach Hala 3emIis?

CoBpemeHHas acTpopu3uKa IPUAEPKUBACTCS TEOPHH «OOJIBIIIOTO
B3pBIBa», B pPe3yJbTaTe KOTOPOTO B JAJIEKYIO 3MOXY, MPUMEpPHO 13—
15 mupa net Hazan, poauiachk Beenennas. Cambie JIETKHE JIEMEHTHI —
BOZIOPOJI, TSN U JINTUH, NX PA3INIHBIE H30TOMHI — C(DOPMUPOBATIICH
B ropsiueii Beenennoit B miepBbie 20 MUHYT mociie «O0JBIIOTO B3PEIBaY.
CoBniaienne TMpeacKa3aHuil TEOPHUH «IIEPBHYHOTO HYKJIEOCHHTE3a» C
PCaIbHBIMU TaHHBIMHU aCTPOHOMHYCCKUX Ha6HIOIIeHI/II71 OTHOCHUTEJIBHO
OOMITHIA JIETKHX AIIEMEHTOB B KOCMOCE — OJTHO M3 CAMBIX BECOMBIX JIO-
Ka3aTeJLCTB TOTO, YTO «OOJBITION B3PHIBY JMEHCTBUTEIHHO OBLI. boree
TSDKEJIBIE DJIEMEHTHI JI0 KeJie3a MOSBUIINCH MTOKE B PE3YNIbTaTe TEPMO-
ANEPHBIX PeakIMid B 3B€3/]aX W MPOI0JDKAIOT MOTIONHATH 3anachkl Bee-
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JICHHOM JI0 CHX TIOp. DJIEMEHTHI C 00J1ee BBICOKOH MaCCOH MOSBIISIOTCS
B pe3yJIbTaTe B3phIBA CBEPXHOBBIX 3BE3].

CrycTtsi MAJLTHAP/L JIET TOCIE «OOJBIIOTO B3PHIBAY» U3 CMECH BO-
JIOPOZIa ¥ TEJHs, 3aMOJIHSABIINX BCE MPOCTPAHCTBO, HAYAIOCh 00pa3o-
BaHUe rayakTHK. [lepBbie 3Be3/1b1, 00pa30BaBIIHECs B TC BPEMEHA, BCE
eIlle BUIHBI B IIAPOBBIX CKOIUICHUSAX M B LIEHTpax ramnaktuk. CoiHie
MpeACTaBiIsIeT co00ii 3BE3My BTOPOTO WJM TpeThero nokoienus. Co-
rnacHo KielToHy, ckatue, B pe3yibTaTe KOTOPOro 00pa3oBaioCh
Counile, ObLIO BEI3BAHO CBEPXHOBOM 3BE3]10M, KOTOPAsi, B3PBIBASICh, CO-
o0IIMIa JBUKEHHE MEK3BE3IHOMY BEIECTBY M, KaK METIIA, TOJKANa
ero Briepeau ceds. Tak MPOUCXOIUIIO IO TEX TMOP, MOKa 33 CUET CHIIBI
TATOTEHUS He c(HOPMHUPOBATIOCH CTA0MIbHOE 00J1aK0, U3 KOTOPOro 00-
pazoBanack CosHEUHas cCTEMa OKOJIO 5,5 mupa jet Hazaa. OcHOBHAas
Macca (99,9%) BeriecTBa Haiei 3BE3HON CHUCTEMBI COCPEIOTOUCHA
B Connue. Brauane ConHeuHas cucTeMa COCTOSUIa U3 IUIAHET U MHO-
JKECTBA aCTEPOMIOB, CIlle He OOBEIUHEHHBIX BMECTE U PaCIpe/IeIicH-
HBIX 110 OYEHb CIIOKHBIM opouTaM. Co BpeMeHeM M3 MPOTOILIAHETHBIX
CTYILIEHUN CPOPMUPOBAIUCH TIAHETHI. 3eMJISl OTHOCHTCS K KAMEHHBIM
IJIaHETAapHBIM TelaM, TaKuM Kak Mepkypuii, Benepa u Mapc.

dopmupoBaHUe BHYTPEHHETO CTPOCHHUSI 3eMIIH OOBSICHIET THUITO-
Te3a 2nyouHHoU Jughgepenyuayuy BeIeCTBa HallleH MaHeThl. Bemy-
LIYIO POJIb B HEH UrpaeT 0coOblid MPUPOAHBIA MEXaHU3M, Ha3BaHHBIH
A. T1. BunorpaoBeiM 30HHO# miaBkoid. OH Tak OMUCHIBAET 3TOT MPO-
necc. [leppoHauanbHO «MaTepUaIoM MaHTUU 3eMJIH OBLIO BEIIECTBO,
OTBEYAIOIIEE MO COCTaBY KaAMEHHBIM METEOPHUTAM. DTO MEPBUYHOE
XOJIOJIHOE BEIIECTBO IUIAHETHI MOJIBEPraioCh BTOPUUYHOMY pa3orpe-
BaHUIO OJarojiapst SHEPTUHM COKATUS — FPABUTAIMOHHOM, U TJIABHBIM
0o0pa3oM TOJ| BIUSHUEM TeIUIa, TCHEPUPYEMOTO PaJHMOaKTUBHBIMU
anementamu — U, Th, K*, koroprix okoio 4,5x10° met Hazax ObLTO
Ha 3emiie B 8-9 pa3 Ooubliie, ueM Tenepsb. [1o BIusHEEM 3TOTO pa3o-
rpeBaHus 3eMJIM MPOUCXOIUI OAHOCTOPOHHUH, HAIIPaBICHHBIA MPO-
necc quddepeHnranny ee BemecTsa Ha 000I04KH. MeXaHu3M 3TOro
TPAHIMO3HOTO Mpoliecca BHITUIABICHUS U JETa3allud MAHTUU 3eMJIN
OBLT BOCIIPOU3BE/ICH SKCIIEPUMEHTAIBHO ... TP IOMOIIY TaK Ha3bIBa-
€MOT0 30HHOTO miuapieHus. Ecau Mbl, HanpuMep, BO3bMEM LIUIUHAP
Y3 BEIECTBAa KAMEHHOI'O METEOpUTa M OyJeM ero IUIaBUTh B Y3KOM
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30HE MEYKHU U MEJJICHHO €€ MePeIBUraTh B OJJHOM HAIPABICHUH, TO U3
MaTepHualia WIMHIPA BBHILIABUTCS KOHYC JIETKOIUTABKOT'O BEIIECTBA.
CunkaTHOE BEIIECTBO METCOPHUTOB (WM TUIAHETHI) MPH MOA00HOM
MIPOIIECCE Pa3/ICIUTCS Ha JIBE TNIABHBIC (Da3bl: JISTKOILIABKYO, KOTOPAas
BBITUIABJISIETCS U3 BEIIECTBA MAHTUH U [0 COCTABY U CTPYKTypEe OTBE-
yaeT 0a3aIbTHYECKOMY CTEKIY, T. €. 0a3aabTaM 3eMHOU KOPBI, U TyTO-
IIaBKYFO, TPEJCTABISIONIYI0 COOOH OCTaTOK OT BBIILIABICHUS CHJIH-
KaTHOU YaCTHU METEOPUTOB U TI0 COCTABY OTBEYAIONTYIO JYHUTAM U Tie-
puaoTHUTaM — nopojaM MaHTuu 3eMian. OOpa3oBaHHE JICTKOILIABKOM
(a3spl conpoBoxkaaeTcs aerazanuei, npexae scero soasl, H.S, HCI,
HF, NH, u np., T. e. BemiecTs, 00pa30BaBIINX MO3KE OKEaH M aTMOC-
(depy. Bece xummudeckre 371€MEHTBI IPU MOT00HOM 30HHOM ITPOILIAB-
JICHUU BEILECTBA pacIpelessitoTcs 3aKoHOMepHO. BemiecTBa, moBHI-
mraroye remneparypy miasnenus — Mg, Fe, Ni, Co, Cr u ap., — octa-
FOTCS TIO0 MIPEMMYIIECTBY B TYTOIUIaBKOU (ha3e (B MOpoaax MaHTHH).
[enoun, menoyHo3eMenbHble, TuToduibHbie 3eMeHTs — U, Th, TR
U T. JI. — IEPEXOMAIT B JICTKOIUIaBKYIO (ha3y, B Oa3aibTHYECKOE Belle-
CTBO 3€MHOU KOPBHI. ... JIerkoneryuas (pakius, BEICISIONIAICS TPU
BBITUIABJICHUH U JETA3allMU MAaHTUHU 3€MJTH, COJIEPKUT KOCMUYECKUE,
pasiMoreHHbie U Apyrue rasbl. OCHOBHYIO Maccy ux cocrasiser H O
U HE TOJILKO MOTOMY, 4TO pacnpoctpanennocts H O mpu dpopmupo-
BaHUU BEIECTBA 3eMIH ObLIa OY€HBb BEICOKAS. ITO OOBICHIETCS €Ile
1 TeM, uTo H,O npu npo4ux paBHBIX yCIOBHAX OOJIBLIE IOITIOMAETCS
CHJIMKATHBIM PacIUIaBOM, YEM JIPYrue nmapbl u rassl, Hanpumep CO,,
02. [TosTomy HZO MpY A€Tra3allii MaHTHUU OTHEINAETCS NMpEeuMyIle-
creenHo. I'aspl, Gorateie H O, moxseprarorcss (ppakuMOHUPOBAHUIO
Kak B MPOIECCE JIera3aliy Ha Pa3HbIX YPOBHIX MAHTHUH, 10 BBIHOCA
Ha TOBEPXHOCTh 3€MJIM, TaK U Ha MOBEPXHOCTH 3emiu. B mocnen-
HEM CITyYae TO MPOUCXOAUT Ojaronapsi KOHACHCAIIMU BOBI IPU €€
oxyaxaeHuu, Korna BMecte ¢ H,O KOHIEHCUPYIOTCS U MHOTHE Ta3bl,
pactBopsitonmecs B Boje, a umenHo: HCl, HF, H Br, HI, B(OH)S,
(NH,),CO,, a Taxxe 4acTUYHO coequHeHUs cepbl. OHM Bce BMeCTe
00pa3ylT TaKuM IyTeM OKeaHW4ecKuii pacTBop (ruapocdepy). Crne-
JIOBaTEIbHO, 00pa30BaHUE OKEAHUYECKON BOBI MMPOUCXOINT 32 CUET
soigenennss H O u3 rimy6okux nenp 3emun. JIpyras 4acTb rasos, He
pacTBOpsIONIasics WK c1ab0 pacTBOPSIONIASACS B BOJE, HE KOHJICH-
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cupyercs ¢ H 0O, nmotoOHO BceM MHEPTHBIM ra3am — He, Ar, Ne, K,
Xe, N,, a raxke CH,, vactuyno CO, u apyrue, v BCIEIACTBUE ITOIO
OHH COXPAaHSIOTCS B ra30Boii o0onouke 3emin. Tak oOpasyercs razo-
Bas obonouka» (Bunorpanos, 1967). Bes ruapocdepa (1,6x10 # 2)
M0 OTHOIICHHIO KO BCEM TOPHBIM MOPOJaM 3eMHO# KOpbI (2,4x10%2)
coctaBnsier 6,7%. Ilpu ByJKaHMYECKUX H3BEPKEHHAX 0a3albTOB
BbIIensieTcst oT 3—5 10 8% BOABI OT Macchl U3NUBLIMXCS 0a3aIbTOB.
HmenHO 3a c4eT 3TUX BOCXOISIIUX M3 Heap 3eMJIH MOTOKOB, 00pa-
30BaBIIMXCS NpU TIyOuHHOU auddepeHnranmy BemecTa MIaHEeThI
B IpOLIecCCe 30HHOM IUIaBKH, BOSHUKIM BOAHAS W ra3oBas 000JI0YKH
Haeil mnaHeTsl. Tak ObUTH CO3JaHbl OJaroNpUsATHBIE YCIOBHS JUIS
nosBneHus: Ouocgepbl. MOXHO CcKa3aTh, YTO OTHAIEHHBIM MOCIEN-
CTBHEM ITyOWHHOH quddepeHnnaniy MaHTHHHOTO BelecTBa Halen
IJIAHETHI OBLJIO BOBHUKHOBEHHE OHOC(EpHI.

C nmosBienneM Orocdepsl 3TOT MpoLece 30HHOH TJIaBKH HE Tpe-
KpaTuiICs, a yCIOKHHUIICA 32 CYET IIOTOKOB BELIECTBA, HAYIIUX U3 OHO-
cdepsl B Hempa 3emin. M3nmuBmmrecs: Ha 3eMHOW TTOBEPXHOCTH Oa3alib-
TBl B HA3eMHBIX YCIOBHSIX CTaJM [IOJBEPraThCsl BHIBETPUBAHUIO U pa3-
pyHIaThesl TEKy4YUMHU BoJaMu cymn. Korna u3 nepBudHON atMocdepbl
ucuesnu Takue koMrnoneHTsl, kak HCl, H,S, u mossuica cBoOGoaHbINA
KHCJIOpPOJI, TO B Onochepe Hadaics Mporece 0cadouHol oudgeperyua-
yuu TPOIYKTOB pa3pyIleHus 3TuX 0a3ainbToB. CYHIHOCTh €r0 COCTOHUT
B TOM, 4TO ITPpX 00pa30BaHUK OCaTOYHBIX TOPOJ B IPUCYTCTBUH KHCIIO-
poZa IPOMCXONUT MPOCTpaHCTBeHHoe pasaenenue Fe,O,, ALO, MnO
or Si0,, CaCO,, MgCO,. bnaronaps Takoi cenapanuu, B KOHECYHbIX
BOJIOEMAaX CTOKa CTalll 00pa30BBIBAThCS OCAIOYHBIE TIOPOBI, OOTraThIe
KpeMHe3eMoM. Korma 3Ti ocagouHble TOpOJbl, O0OTallleHHBIE KPeM-
HE3eMOM, HUCXOAALIMMH TEKTOHUYECKHMH JBIKCHUSIMU OIMYCTHIIUCH
B Hezpa 3eMId, TO U OHH TIOJIBEPIIIHCH TIyOuHHON quddepeHurnanum
BemecTBa. Ho mMockonbKy y HUX OBbLT MHOW XMMHUYECKHH COCTaB, YeM
y MaHTHHHOTO BEIIECTBA, TO B PE3yJbTaTe 30HHOM IUIABKU 3THX OCa-
JOYHBIX TOPOA 0Opa3oBajiack He 0a3anbTOBast, a rpaHUTHASI MarMa. Jta
TpaHWTHAs MarMa B BHZE JIABOBBIX IOTOKOB, CTPYH rasa u (IonIoB
BepHYJach B OMocdepy. ITOT mporecc NOBTOPsUICS MHOTO pas. B pe-
3ynbTaTe COPMHUPOBAIICS B 3€MHOM KOpe, KpoMe 0a3aibTOBOTO CIIOS
U CJI0S1 OCaJOYHBIX MOPOJ, €llle OJMH CJIOH — rPaHUTHBIH. B KoHEeUHOM
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CYETE ATOT TPAHUTHBIN CIIOH 3eMHOW KOPBI €CTh PE3YJIbTaT COBMECTHO-
ro ACUCTBHS JBYX IPAHAMO3HBIX MPUPOIHBIX MPOLIECCOB — TITyOMHHOM
muddepeHIuanmy BeImecTBa U 0CaJOYHON TudQepeHIuanuy Bee-
CTBa, B KOTOPOI BEJIMKA POJIb )KUBBIX CYIIECTB.

Wrak, yepe3 CBOI HWXKHIOW M BEPXHIOI TpaHHily Ouochepa
HEMpPEepPHIBHO OOMEHUBAETCS TIOTOKAMH BEIIECTBA ¢ KOCMOCOM U He-
apamu 3eminu. [Ipu 3ToM ecnm ¢ KOocMocoM Orocdepa B OCHOBHOM
00OMEHUBAETCS TOTOKAMH JHEPIHH, TO C HEJpaMH 3eMJIH, TJIaBHBIM
oOpa3oM, moTokamu BeriecTBa. CHUCTEMbI, KOTOPbIE OOMEHUBAIOTCS
CO CBOEGH BHENIHEW Cpeloil MOTOKaMH BEIIECTBA W JHEPTHH, IMPH-
HSTO Ha3bIBaTh OTKPHITBIMU. ClieloBaTeNbHO, Onocdepa OTHOCUTCS
K OTKPBITBIM cucTeMaM. Ha Guochepy HEenpephlBHO BIIHSIOT CaMbIe
pasHbie BHemHUe (GakTopbl. OHU NPEONPENENISIOT TPASKTOPUHU pas-
BHUTHS JTFOOBIX OMochepHBIX mporeccoB. Cpean 3TUX BHEUTHUX BIIHSI-
HUH, UTPAIONIUX POJIb ATTPAKTOPOB, PA3IHUYAIOT BIUSHUA: 00YCIIOB-
JICHHBIE OCOOEHHOCTSIMHU 3€MIIH KaK IUIAHETHI, BEI3BAHHELIE HEOECHOM
MEXaHHUKOM, CBSI3aHHBIE C MTPOLeccCaMu, Tpoucxoasmumu Ha ColHIe.

BausiHus, O6yC./lOB./leHHble
0cob6eHHoCcmAMU 3emau KaK nJaaHembol

Brusnue gpopmor 3emnu. Ilo cBoelt popme Haia riaHeTa B Tep-
BOM IIPUOIMKCHUH MPEACTABISIET COO0M HENPO3payHbIi map (Teous,
€CJI OBITh TOYHBIM), KOTOPHEIH HE MOYKET OBITh Cpa3y BECh OCBEIICH
OJTHUM MCTOYHHKOM cBeTa, ConHnem. [ToaTtoMy Hen30eKHO TOBEpX-
HOCTh IlIapa JISMUTCS Ha OCBEIICHHYIO YacTh M JHIICHHYIO CBETa.
JleHs 1 HOUb — pe3yJIbTaT mapoodpa3sHOCTH 3eMin. YepeoBanue THs
Y HOYM CaMbIM TPSIMBIM 00pa30M OTpakaeTcs Ha BCEX Mpoleccax B
ouocdepe, CBSI3aHHBIX C MPUXOJIOM U PACXOIOM COJTHECYHON SHEPTUH
(dbusmonornveckue GyHKIUH pAaCTCHUU, U3MEHEHHE aTMOCQEPHOTO
JIaBIICHHS, IBIXKCHUE BO3/TyXa, HCTIAPEHHE BOJIBL, CTYIIIEHHE BOJISTHOTO
Tapa, ero nepeHoc u . 1.). Jlyuu ComHiia uayT K 3emire mapauuiebHo.
Ecnu Ob1 OHM Tajjalii Ha TUIOCKYIO TIOBEPXHOCTh, TO YTOJ MaJCHUS
Be3zae ObuT OBl OfWH ¥ TOT ke. Ho ¢ mapooOpa3Hoil moBepXHOCTHIO
JIy4YH BCTPEYAIOTCS TIOJ pa3HBIMK yIriaMu. Y MOJOCOB 3TOT yroi Oy-
JIeT HaUMEHBIIUN (OKOJIO HYJIS, 8 Y DKBATOpa — HAHOOJBIIHIMA, TOYTH
90°). I[TosTOMy HarpeBaHme MOBEPXHOCTH 3EMIIH COBEPIIACTCS C pa3-

HOM MHTEHCHUBHOCTHIO (Y DKBaTOpa OHO HAMOOJBIIEE, a y TIOJIIOCOB —
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HauMmeHblee). OTCIoAa HEpaBHOMEPHOCTh paclpeieieHHs TeIula B
ouochepe. Dopma 3eMir — caMblii MOIIHBIA KIMMATOOOpa3yrOIIUN
¢axTop.

Pazmepuvr 3emnu. GakTrueckas MOBEPXHOCTh 3EMJITH U3-3a HEPOB-
HocTel penbeda Oomblle, UeM BHICUMTAHHAS €€ MaTeMaTHYecKas 1Mo-
BepxHOCTH (6osbiie 510 mu km?). Koneunbie GpopmMbl 3eMiti He J10-
MyCKaloT OecnpeAerbHOro pacuIupeHus apeana Ku3HU B Ouocdepe.
[TosTOMy MBI HaOMIOJaEM MHOTOSIPYCHOCTD B PacpeiCI€HUH 5KUBOTO
BelIeCTBa (CTYILIEHMS €r0 Ha TOBEPXHOCTH OKeaHa U y €ro J1Ha, Ha Io-
BEPXHOCTH CYILIH, BHYTPH MOYBHI U T. J1.). DTa MHOTOSIPYCHOCTb CBH-
JETENBCTBYET, YTO Pa3Mephl HAIIEH IUIaHETH! y>Ke 0Ka3ajld TOPMO3si-
iee Bo3JeiicTBUE Ha pacmpeiesieH e KUBOTo BellecTBa B bnocdepe.

TI'pasumayuonnoe none 3emau — 370 0coObIl (heHOMEH, OTpaxka-
IOLIHH [TaHETHBIE CBOMcTBA 3eMiiH, 00YCIOBICHHBIN OJJHUM U3 YEThI-
pex INIaBHBIX B3aUMOJAEUCTBUI B Hallled BceneHHoM — CUnol rpaBu-
taruu. OcoOeHHOCTh 3TOro ()eHOMEHa B TOM, YTO MBI HE MOKEM €T0
3pUMO BOCIIPHHSATH KaK penbed), pacTHUTENbHOCTh, TOPHBIE MOPOIBIL.
OTcroa ¥ CI0KHOCTh €70 U3yUYEHHsI: N3MEHYUBOCTh TPABUTALIMOHHO-
O TOJISl YCTaHABJIMBAETCS TOJIBKO MO MOKa3aHUAM mpuOopos. Brus-
HUe 3Toro (heHOMeHa Ha Ouochepy U KUBOE BELIECTBO OIpOMHO. Pa3-
MepbI IIJIaHETHI ¥ TNIOTHOCTh BELIECTBA OMPEIENSIOT BEIUYHMHY MaCChI
3emun — 598x10%2. Dta Macca u onpeesnsieT HalpsHKEHHOCTh TPaBHU-
TalMoOHHOro moist 3eminu. Cuiia TSHKECTH HE OCTaeTcsl MOCTOSHHOM:
OHa YMEHBIIAETCs OT MoJroca K sKkBatopy ¢ 978 ramn no 983 ram.
HmeHHO TpaBUTAllMOHHBIM IOJieM Oblia co3faHa mapoodpasHas Gpu-
rypa 3emnu. U oz ero HenmpepbIBHBIM BO3/IEHCTBHEM HaXOJSATCS BCE
nporeccel, uaymue B Onocgepe. braarogaps rpaBUTAlMOHHOMY OO
BOKPYT 3eMJIM HE TOJBKO yJepKMBaeTcs ra3oBas 000J04YKa, HO H
(dopmupyeTcs ee ra30BbIid cocTaB. Jlerkue aneMeHTs! (BOJOPOA U Te-
JMiA) TOCTOSIHHO YJIETYYMBAIOTCS M3 aTMOC(EPB B KOCMUYECKOE MPO-
crpancTBo. [ToaToMy B 3eMHOI aTMOchepe ux 1oist okoso Sx10 %,
TOrIa Kak BO BCeJIEHHOH — 93%.

Bnaronaps atmocdepe Ha 3emie cymecTByeT rugpocdepa, mo-
CKOJIbKY UMEHHO JaBJICHHE BO3IYLIHOTO CcToJ0a oOecreuynBaeT BO3-
MO>KHOCTb HaX0)KJIEHHUS y 3eMHOM ITOBEPXHOCTH BOABI B )KUAKOH (aze.
Hamuune rugpocdepsl, B cBOWO odepens, 00YCIOBIMBAET B3aHMO-
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neiicTBUe B OMocdepe AByX MOLIHBIX penbedoobpasyrommx GpakTo-
POB — BHIIOTEHHOTO U SK30T'€HHOT0. DHAOTeHHBIH (pakTop — co3nanue
penbeda TEKTOHMYECKHMHU JIBM)KEHHUSIMH, 8 9K30T€HHBIA — Te0JI0THU-
Yyeckasl JIesTelNbHOCTh TEeKYy4YHX BoJ W BeTpa. C HamuuuMeMm rpaBHTa-
LUOHHOTO TIOJA CBS3aHO SIBJICHUE M30CTa3HM, KOTOPOE B M3BECTHOM
Mepe racut riyOuHHbIC BEpTUKAILHBIE IBIKEHHS B TUTOC(Epe U TeM
caMbIM CMSTYaeT UX BO3JIEHCTBYE HA Ouochepy.

I'paBuTanioHHOE MMOJIE HAKIAJBIBAET OTPAHUUYCHUS Ha Pa3Mephl
KHUBBIX OPTraHU3MOB, HAXOISIINXCA MO €ro Bo3aeiicTBueM. Ecnu pas-
Mepbl KaKOTr0-HUOY b >KUBOT'O OpraHn3Ma yBeJn4uTh B 10 pas, To ero
noBepxHocTh yBenuuured B 100 pa3, a macca —B 1 000 pas. IIpu aTom
Ha/I0 OTMETHTH, YTO BO3ACHCTBHE IPaBUTALIMOHHOTO TIOJIS 3aBUCHUT OT
Cpeabl: B BO3AYIIHOH cpeae OHO Ooubliie, 4eM B BoaHOW. [loaTomy
pa3Mepsl BOIHBIX OPraHU3MOB MOTYT OBITH OOJIbILE HA3eMHBIX, YTO
u HabronaeTcs B NeHCTBUTENBHOCTH. Bee MilekonuTaromue B nepu-
0]l BHYTPUYTPOOHOTO Pa3BUTHUS HAXOJATCS B «TUIOTPABUTALMOHHBIX
YCIOBUSAX», OJMM3KUX K COCTOSHHIO HEBECOMOCTH, a MPH POXKACHUH
cpasy momnajnaroT B rpaBuTanuoHHoe none 3emiu. LlapoBas gopma
TPaBUTALMOHHOTO MOJIsl 3eMIIK omnpeenseT ABe (GOpMbl CHMMETPHH
npocTpancTBa Ouocepbl — KOHWYECKyI0 M OmnatepanbHyto. Ecim
Teno B Ouocepe pacteT BBepX (MM BHU3), TO OHO NPUOOpETAaeT KO-
HU4YECKylo ¢opmy. Hampumep, ropHble BepIIMHBI, BYJIKaHHUECKHE
KOHYyCa, KapCTOBbIE BOPOHKH, IepeBbs M T. 1. Ecimm Temo pacter B
TOPU30HTAIBHOM HAINPAaBJICHUH, TO CHJIA TSHKECTH AEIAET €To JICTO-
obpasueiM. K npumepy, AenbTHl peK, aJulloBUANbHBIE PaBHUHEI, 1O-
BEPXHOCTH BBIPaBHUBAHUS, JIUCThSI, MJIACTHI TOPHBIX ITOpO U T. 1. Ha-
MPSHKEHHOCTh TPAaBUTALIMOHHOTO TOJISl B KOHEYHOM CUETE OIpeesisieT
BEPXHHI Mpe/ies TOp: OHU HE MOTYT OBITh BBIIIE 9 KM.

BausiHus, 6o3HUKawoujue
8 €8513U C He6eCHOUl MeXaHUKOU

3emJis KaK TUIaHeTa COBEPIIAET OJHOBPEMEHHO MHOYKECTBO JIBH-
’KCHHH B COOTBETCTBHMHM C 3aKOHaMHU HeOECHOW MeXaHMKH. [ Ouo-
chepsl U MPOIECCOB, MPOTEKAIOIINX B HEHM, HAUOOJbINICe 3HAUCHUE
MMEIOT CIIEAYIONINE ABIDKEHUS: BpalleHe 3eMIn BOKPYT CBOEH OCH,
obpamenne 3emiau BOKpyT ColHITa, T3MEHEHHE B3aHMHOTO PacIIofIo-
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xenust 3emnn, JIynsl u ConHua, BpameHre CoTHEUYHOW CUCTEMBI BO-
KpYT LleHTpa uHepuuu [ anakTuku.

[TockonbpKy BCE 3TH JIBUKEHHS COBEPIIAIOTCS MEPUOTUIECKH, TO
HWMEHHO C HUMH CBSI3aHa MEPHOANYHOCTH MHOTHX OMOC(EpHBIX Mpo-
LIECCOB.

Bpawenue 3emnu oxpye ceoeti ocu. CyTouHoe BpalieHue 3eMiIn
MPOMCXOJMUT BOKPYT OCH, KOTOpasi B CHITy THPOCKOIINYECKOT0 3 dek-
Ta CTPEMUTCS] COXPAHUTh MOCTOSHHOE MOJIOKEHHE B MPOCTPAHCTBE.
Bpamenne 3eminn MpoucXOAUT MPOTUB YACOBOM CTPEJIKH, €CIIH CMO-
TpeTh ¢ CeBepHoro noitoca. Och BpallleHHs HaKJIOHEHA K MII0CKOCTH
skBaropa nox yriaoMm 23°30¢. CkopocTh BpallleHHUsl MMOCTENEHHO 3a-
MEIJIETCs], YTO CKa3bIBAETCsl Ha MPOAOJIKUTENBHOCTH CYTOK. Beko-
BOe yBenuueHue cyTok coctapisieT Bcero 0,0016 c/sek. Jlns sxu3Hu
YeJl0oBeKa 3TO HUYTOKHOE 3HadeHue. Ecnm ke paccMaTpuBaTh MCTO-
puro Ouocdepsl, TO 3TO 3aMEAJICHUE YXKE HEJIb3S HE YUUTHIBATH (OKO-
JI0 TIOJTYCYTOK 3a 3 MIIPJ JIET).

Bpamenne 3emnn npuBOIUT K CMEHE JHS U HOYH, YTO 00YCIIOB-
JIBAET CaMyI0 KOPOTKYIO pUTMUKY OHOC(EpPHBIX IPOLECCOB, CBA3aH-
HYIO C CYTOUYHBIM PUTMOM COJIHEYHOH paauanuu. CyToyHOe Bpalie-
HUe 3eMJIM co3/aeT 0COObIi pUTM B mpoueccax Ouocdepsl. JHem B
MOYBE MOTOK TETJIa HAlIPaBJIeH OT MOBEPXHOCTH BIIyOb, HOUBIO — U3
rITyOMHBI K TOBEPXHOCTH. TemmepaTypa Bo3ayxa obianaeT SCHO BbI-
PaKEHHBIM XOJIOM, C MAaKCUMyMOM B CEpeAMHE AHS U MUHHUMYMOM
HE33/I0JITO 10 BOCXOZa COJHLA. 3UMOM (T. €. HOYBIO) B MOJSIPHBIX
CTpaHax TeMIlepaTrypa 3a CyTKHM IOYTH COBCEM HE HCIIBITHIBAET KO-
nebanuii. CMEHOH AHSA U HOYHM OOBACHSETCS XOA aOCONMIOTHOW BIaXK-
HOCTH (HauOoulbllIee 3HaUeHHE — B CAMOE TEIUIoe BpeMs JHA), a TakK-
€ CYTOUHBIH XOJI OTHOCUTEIBHON BIAXXHOCTH (IIPOTHBOIOJIOKHBIN
npenpiaymemy) (Kanecuuk, 1947).

Bpamenne 3emiu BbI3bIBAaET MOsIBIIEHHE B Onochepe Tak Ha3bI-
BaeMo# cunbl Kopuonnca (moBopoTHOH criibl). OTa cujia ACHCTBYET
TOJIBKO Ha ABIXKYyIuecs Tena. OHa 3aBUCUT OT UX Macchl M CKOPOCTH,
a TaKke OT reorpauyecKoil MUPOTHI, Ha KOTOPOI PaCTION0KEHO JBH-
xymeecs Teno. Cuna Kopuomnca BbI3bIBaeT OTKJIOHEHUE JIBUXKYIIE-
rocs Tena B CeBepHOM MOJTyIIapuH BIIPaBo, a B FOxHOM — BiieBO. 31O
MMeeT 3Ha4eHHe IS ABM)KEHUS BOIHBIX M BO3AYIIHBIX Macc, co3fa-

169



Basi CUCTEMY ITOCTOSIHHBIX KPYTOBBIX TEUSHHH B TUAPOC(EpPE U aTMOC-
¢epe. Bpamenue 3emnn BhI3BIBAaCT BUXPH B aTMOC(epe — LHUKIOHBI
Y aHTUIUKIOHBL. OHU TOKE y4acTBYIOT B IIEPEHOCE TEIljla U BJaru B
ouocdepe. B muxnonax B CeBepHOM MONTyIIApUN BUXPEBOE IBHKE-
HHUE MPOMCXOAMUT MPOTHUB YACOBOW CTPEJKH, @ B aHTULHKJIOHAX — IO
4acoBOM cTpeske, eciiu cMOTpeTh ¢ CeBEpHOro MoJIoca.

Obpawenue 3emnu eoxpye Connya. 3emist Bokpyr CoiHIA JBH-
KETCsI TI0 HJUTUNITHYECKOH OpOuTe (IKCUEHTPUCHTET 3€MHON OpOHUTHI
e= 0,017). ConHile pactoloKeHO B OAHOM U3 (DOKYCOB BIUIMITHYE-
CKOM OpOUTHI 3eMIIH, BCIEACTBHE YETO PAcCTOSHHUE MEXIY 3eMiled u
ConHueM B TeueHue roja Mmensercs ot 147,117 MiiH kM (B IepUrennn)
1o 152,083 muH kM (B adenun). [log neiicTBreM NpUTSHKEHHS APYTUX
IUIaHET IOJIOKEHHE TUIOCKOCTH 3eMHOI OpOMTHI, a Takxke ee (gopma
MEJUICHHO MU3MEHSIOTCS: HAKJIOH SKIUNTUKH — oT 0 10 2,9°, a sKcueH-
TpucureT — ot 0 10 0,067. 3emMHast OCh HAKJIIOHEHA MO OTHOIIEHUIO K
IUIOCKOCTH OPOUTHI M 00pa3yer ¢ Hell yroi B 66°33¢. J[pmxenne 3emin
Bokpyr CoiHia oOycloBIMBaeT yepenoBaHue BpemeH rona. [lepuox
obparenus 3emnn Bokpyr ConHLa Has3biBaeTcs rogoM. CpeaHue con-
HEYHbIE CYTKH HE YKIabIBAIOTCA LIEJI0e YKo pa3 B rof. ['ox cocras-
nsiet 365,2422 cyTok. YTOJ HAaKJIOHA 36MHOM OCH K TIFIOCKOCTH OpOUTHI
HE OCTAeTCs MOCTOSHHBIM: OH MEHsETCs ¢ mepuojoM okoio 40 000 ner.
OT yr1a HaKJIOHA OCH 3aBUCUT KOHTPACTHOCTh BpeMeH roja. Yem MeHb-
1Ie 3TOT yroi, TeM OOoJbllle KOHTPACTHOCTh, & C YBEIMYEHUEM 3TOTO
yIJ1a YMEHbBIIAETCS! U BBIPAKEHHOCTh CE30HOB rojia.

Bosnuknosenue npunusoeé u omaugos. VI3MeHeHUE B3aMHOIO
pacnionoxxenus 3emin, JlyHs! u ConHIa mpuBOASAT K 00pa30BaHUIO B
3eMHBIX 000J04Kax (JiuTocdepe u runpocdepe) NPUIUBHBIX Aedop-
Manuil (BeITyknocTed). Tak Kak B3aMMHOE pPacIoOJIOKEHHE 3eMIIH,
Jlynsl n ConHua Bce BpeMs MEHSAETCS, TO U3MEHSEeTCAd U BeIHYHHA
COJTHEYHBIX U JIYHHBIX TPUIUBOB. OHU MOTYT CKJIJ[bIBATHCS WM BhI-
yuTaThcA. BricoTa MPUIMBHBIX BOJH B TUApochepe MOXKET IOCTH-
raTh IEpPBBIX JIECITKOB METPOB, a B mutocdepe 0,4 M. BepTukanbusie
JBIDKEHHS B TUTOC]Epe, BhI3BaHHbIC MIPUIMBHOW BOJHOM, IPUBOIST
K BBIJICTICHUIO TEIUIOBOH HEPTHH, 00YCIOBIEHHON BHYTPEHHUM Tpe-
HUEM BSI3KOro BeliecTBa 3eMid. [IpuiinBHbIE SIBIEHUS 3a JJIUTENbHbIE
MPOMEKYTKH BPEMEHHU (IECATKA MUJUIMOHOB JIET) MOTYT MPUBOJIUTH
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K 3aMETHBIM MOCJIEACTBUSIM: YATUHEHUIO CYTOK, YMEHBIICHUIO CHIIbI
Kopuonuca u . 1.

Bpawenue Conneunoui cucmemsr 6okpye yenmpa unepyuu I anax-
muxu. CONHEYHAs CUCTEMa HaxoauTcsl Ha niepudepun Hamei [anak-
THKH ¥ MEJICHHO BPAIIaeTCs BOKPYT €€ HEHTPA HHEPLUU. DTO JBUKE-
Hue CONHEYHOUM CUCTEMBI MPUBOAUT K MEPUOANUESCKUM U3MEHEHUSIM
B Orocdepe, IpoA0IKUTEILHOCTh KOTOPBIX cocTaBisieT 200—250 miH
net. 3a 310 Bpemst ColHEUHasl CHCTEMa COBEpIIACT MOJHBIA 000pOT
BOKPYT ILEHTpa MHEPIHU [aakKTHKM U OCYIICCTBISCTCS OONBIIONH
sinepHblit ki Connua. [lepuogudeckue u3sMeHEHUs TPOAOTKUTENb-
HOCTBIO 40—60 MIIH JIET IPEACTABIISIIOT CBOETO POJIa CE30HBI FaaKTH-
yeckoro roaa. OHu cBsi3aHbl ¢ nepeMenieHueM CoTHEYHON CUCTEMBI B
Te obsiactu ["anakTuku, KOTOpBIe 00J1a1at0T HECKOJIBKO HHBIMH YCIIO-
BHUSIMH KOCMHUYECKOHN cpeibl. DTH U3MEHEHHUs KiumaTa 2-ro mopsii-
Ka HaXOJsT CBOE OTPaKEHHUE B XapaKTepe JUTOreHe3a (apuaHbIi WiIn
TYMUJIHBIN), B KpU3UCaX M paciBeTax (DJIopwl, B BBIMUPAHUU paHEe
TOCIIOJICTBOBABIIIMX TPYIIT MOPCKOW M KOHTUHEHTaIbHOW (payHbI, B
KOPEHHOM TIEpeyCTpOoNCTBE Bceil mpupoaHoi 3oHambHOCTH (CUHE-
1biH, 1967).

Takum 06pazom, IBIKEHUS 3eMII U pa3HOOOPa3HBIC BIMSHUS KOC-
MOCa Ha 3TU JIBIXKEHHUS MTOPOXKIAIOT Pa3HOMOPSIKOBYIO PHTMHKY OHO-
cepHBIX MPOIIECCOB (JUTUTENFHOCTHIO OT CYTOK 110 200—250 MitH JeT).

0 npocmpaHcmee-epemeHU 6uocgepul

B cBoux pabotax o mpocTtpanctse u Bpemenu B. . Bepranckmii
[10Ka3aJl, YTO OTPOMHBII HAKOIUIEHHBIN SMIIMPUYECKUI MaTepra OJ-
HO3HAYHO CBUETEIHCTBYET O TOM, YTO IPOCTPAHCTBEHHO-BPEMEHHAS
CTPYKTypa 6mocheps! MOTHOCTHIO COOTBETCTBYET HOBOW (PM3NIECKON
KapTHHE MHUpa. brocdepe nprcymie yeTsIpexMepHOe, aHH30TPOITHOE
(HEOAHOPOAHOE) MPOCTPAHCTBO-BPEMsI, B KOTOPOM BpeMsI UMEET He-
0o0paTUMBIi XapakTep.

O 3aK0HAaX CHMMETPHH U OCOOEHHOCTSIX WX MPOSBICHHS B IPH-
pone marmmcana kuura M. U. llladpanosckoro (1985). Ona unraer-
Csl C MHTEPECOM, HaIMCaHa JIETKO W JIOCTYIHO, MpeaHa3HaueHa s
IIMPOKUX KPYTrOB YHTaTeNei. Bbl M3ydain MOHATHS W MPUHIIMITEI
CUMMETPHH B IIKOJIE. M3yueHne cuMMeTpruu Kakoro-HUOYIb Tema 3a-
KJIFOYaeTCs B BBISIBIICHUH Y HETO AJIEMEHTOB CUMMETPHH. DTO BaKHBIE
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JUArHOCTUYECKUE MPU3HAKU KaK B MUPE MUHEPAIIOB, TaK U B KUBOU
npupoze. B xonne XIX B. 6bu10 caenano n8a ¢pyHAaMEHTANbHBIX OT-
kpbrtus. [lepsoe npunannexur JI. ITactepy.

3AKOH XUPAJBHOM YACTOTHI (JI. Macrepa) —
JKHBOE BEelIeCTBO COCTOMT M3 XHPAJIbLHO YUCTBIX CTPYKTYP.
Caxapa, BoIpadaTbiBaeMble JKUBbIMU OPTaHN3MaMH,
npuHaieskat Kk D psay, a aAMUHOKHUCIO0THI, BXOASIIIIHE
B coCTaB 0eakoB, — k L pany.

o Hero ObUTO M3BECTHO, YTO B MOJIEKYJIaX aTOMBI pacrojara-
IOTCS TI0O BUHTOBOW CIHPAIIH, KOTOPas MOXeET OBITh KaK MPaBOM, Tak
1 neBoil. B Mupe KpuCTauIoB ecTh U MpaBble, U JIeBble ()OPMBI, IIPH-
geM OHM BcTpedaroTcst B cootHomennn 50:50. JI. ITactep B 80-¢ rT.
XIX cTonerust yCTaHOBWII, YTO, B OTJIMYKME OT KPUCTAJIIOB, CPEI KO-
TOPBIX €CTh | MPaBEIe, U JIeBbIe (hOPMBI, y OCITKOBBIX TE Mpeodiiana-
10T JieBbie. UIMeHHO 3TO oTinuue nomoriio nposectu B. U. Bepuan-
CKOMY TpaHb MEX]y )KUBOM M HEXXUBOW MaTepHUel, MEXIy KOCHBIMU
TeJIaMH{ ¥ )KUBBIMH OpTaHU3MaMH.

Bropoe otkpeitre cuenan B 1894 r. I1. Kropu (1859—-1906 rr.)
I1. Kropu chopmynupoBai 2-if IPUHITUTT CAMMETPUH, KOTOPBIA BITO-
CJIEICTBUH CTAJ HOCHTD €T0 FMSL.

«CuMMeTpHs IOPOKIAIOIIEH cpelbl KaK 0bl HAKJIAABIBAETCS
HAa CHMMETPHIO TeJjia, 00pa3yiolerocsi B 3Toii cpeje.
MMoayunBmasics B pe3yJjbtare gopma Tejia cOXpaHsieT
TOJIbKO Te 3JIEMEHTbI CBO€il COOCTBEHHOI CUMMeETPUH,
KOTOpPbIe COBNAAAIOT € HAJIOKEHHBIMH HA HEro
3JjieMeHTamMu cumMmeTpuu cpeabdy (lllagpanoBckuii, 1985)

3T0, CKOpee BCEro, MPOUCXOIUT U3-3a cieayromero. OT okpy-
JKaromie cpeibl K (JOPMUPYIOLIEMYCSl Ty HIYT MOTOKU SHEPTHH,
pPaBHO Kak M OT Te€Ja K OKpy»karouiei ero cpeae. Ho moroku ot cpe-
JIbI K TEJTy 3HAYMTEIbHO MPEBBIMIAIOT T€, YTO UAYT OT TeNa K Cpeje.
[Toatomy cpesa Kak Obl IUKTYET CBOM «IpaBuiia Urpb». [locie pabot
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I1. Kropu B pykax y uccnenoBaTenei NosiBUIICS MOLUTHBIA HHCTPYMEHT
IUIL MCCIIEAOBaHMSA OCOOCHHOCTEH MPOCTPAaHCTBA, MOCKOJNBKY J3TH
0CcOOEHHOCTH 3amevyatieHbl B CHMMETpUH Guryp, GopMupyrommxcs B
3TOM npocTpaHcTBe. OHUM U3 MEPBBIX, KTO IO JOCTOMHCTBY OLIEHUII
3TOT UHCTPYMeHT, Ob11 B. V. Bepranckwuid.

CoBpeMeHHBIE B3III/IbI HA TPOCTPAHCTBEHHO-BPEMEHHYIO CTPYK-
Typy OKPY’KarOLIEro HAC MUPA, C YyYETOM SIBIICHUN CUMMETPUH, HAU-
Oonee monHo u3noxkensl B padore U. Y. [lladppanosckoro (1985). Bax-
Helias 0coOeHHOCTh BeeneHHo cOCTOUT B TOM, UTO OHa HEOTHOPOI-
Ha (QaHM30TPOIMHA) B MaJbIX MacliTadax U OJHOPOIHA (M30TPOMHA) B
MacmTabax cBepXrpaHauo3HbX. Ee MokHO mpeacTaBuTh B BHIe Oec-
KOHEYHO MPOTSKEHHOH cdepbl, KoTopas uMeeT GopMyly CUMMETPUH
ool ooPC. LleHTp 5TOH OECKOHEYHO NPOTHKEHHOH Cepbl HAXOMUTCA
MOBCEMECTHO B JIF000H TOUKE, B KOTOPOH PacloNoKeH HaOI0AaTeNb.

Ha cummeTpuro 3eMHOT 0 11apa HaKJIabIBAET CBOM OTIIEYaTOK CUM-
MeTpusi BeeneHHOW 1 Te CHIIBI, UYTO AEHCTBYIOT Ha Hallel ruiaHeTe (B
NIEPBYIO OYEPEND CUIIA TATOTEHUS U CUJIA, BOZHUKAIOILAS IIPU BPAILlEHUN
3eMJIM BOKPYT CBOEH OCH, a TaK)Ke€ CHJIbI, BO3HUKAIOLINE TPU JIPYTUX
JBIKCHUSIX TJIaHETH). B pesynbrare momywaercs ¢urypa, IMeromas
popmyny cummerpun L IIC. DToMy BuIy CUMMETPUH IOAYUHAETCS
¢dopma reona, KTMMaTHYECKasl, TOUBEHHAS 30HATBHOCTB, a TAKOKE pac-
MIpeiesIeHHE TUIIOB JINTOreHe3a. Kak TONbKo MBI EpexoiuM K aHATTU3Y
penbeda 3eMHOM OBEpXHOCTH B BUJIE PAacHpeeNieHus] CYIId H MOops,
MBI BBIHYKJI€HBI OT CUMMETPUH NIEPEXOAUTH K aHTUCUMMeTpun. Dop-
MyJla aHTHCUMMETPUH Oy/IeT BBITIIANETh Clleayomum oopazom — L ¢,
g pacnpezeneHuss MaTEPUKOB U OKEAHOB HA 3€MHOM MOBEPXHOCTH
xapakTepHo cienytomee. «1. B CeBepHoM momymapun npeoOiafaoT
MaTepukH, B FOxHOM — okeaHbl. 2. @OpMbI OCHOBHBIX MaTEpUKOB M
OKEaHOB OTBEYAIOT TPEYTOJIbHUKAM. TpEyroJbHUKH MAaTEPUKOB OCHO-
BaHUSMH OOpalleHbl K CEBEpY, a CyKMBAIOIIMMHUCS KOHI[AMHU K IOTY,
TOTJ]a KaK OKEaHWYECKHE TPEYTOJbHUKH OOpalieHbl IIMPOKOH CTOPO-
HOW K IOTY M CYXHBaroTCs K ceBepy. 3. Ilpsamas nunus, npoxoaduias
yepe3 LEeHTp 3eMJIM U MOBCTpeYaBIlas MO OAHY CTOPOHY OT LEHTpa
CyIly, B OAABJIAIONIEM OOJBIIMHCTBE CIIy4YaeB 10 JPYTYI0 CTOPOHY OT
LEHTpPa BCTPETHUT BoAy. Ecin kaTuTh ri1o0yc mo croiy, To KOraa Ha Bep-
LIMHE KaTAerocs riodyca HaXOAUTCs Cylla, MpUKacaroascs K CTo-
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JIy TOYKa MOYTH BCeT/Aa OKa3biBaeTcs "moj Bomoi". Kaxapiil Mmarepuk
MPOTUBOJICKUT KakoMy-HHOyAb okeaHy» (LLlappanosckuii, 1985). B
YyeM MpUYMHA TAaKOH aHTHCUMMETPUH B pacrpeieleHu KOHTUHEHTOB
1 OKEaHOB, HayKa IOKa He 3HaeT. He MCKIoueHo, 4To 3TO CBSI3aHO ¢
MIEPBUYHOM MTPOCTPAHCTBEHHOW HEOAHOPOIHOCTHIO NMPOTOIUIAHETHOTO
BEIIIECTBA, CJIATalOIIEero MAHTHIO 3eMJIH.

Korma MBI OT ecTecTBEHHBIX Tel TNIOOAIBHONW pPa3MEpPHOCTH
MEePeXxo UM K CIararolliM UX TelaM, TO BHIHMM, YTO Ha UX (opmy
pelarolee BIUSHUE OKa3bIBaeT cuia TspkecTu. [lon ee BausHUEM y
HETIOABWKHBIX TeJI BHEIIHAsA (opMma mprodperaeT GpopMy KOHyca C
TaKUMH JJIEMEHTaMH CUMMETpuM — L ooP. Takas cumMmeTpus npw-
CyIlla ¥ LIBETKY POMAIIIKH, U BYJIKAHUYECKOMY KOHYCY. JIBIOKyImuecs
Tesa mproOpeTaT GopMy ¢ OunarepanbHell CMMMeETpUel, KOTOpoi
CBOMCTBEHHA JIMIIb OJHA INIOCKOCTh CHMMETpUH. B Mupe kpucTanios
ux (OpMBI MOTUMHSIOTCA 3aKOHAM €BKINI0BOM reomerpun. CoBceM
Jpyroe Mbl YBUANM, KOTJa nepeiineM K hopMam KUBBIX OPraHU3MOB.
[IpocTpaHCTBO >KMBBIX OPraHU3MOB HE MOXET OBITh €BKIMIOBHIM
XOTs OBI MOTOMY, YTO B HEM HET TOXIECTBEHHOCTH NPaBU3HBI U Jie-
BU3HBI, HEU30EXKHOU /7151 €BKIIMIOBOTO TPEXMEPHOTO MPOCTPAHCTBA.
B. 1. BepHajckuii cuuTa, 4YTO B HUX IPOSBIIIOTCS CBOMCTBA IPO-
cTpaHcTBa Pumana.

B konne XX B. Oblia co3paHa eie OAHAa, HOBas, CUCTEMa Ieo-
METpHH, KOTOpas MOJIyYnia Ha3BaHUe QpakTaabHOH reomerpun. Tep-
MuH ¢pakran' Been b. ManaensOpot. OH an Takoe omnpeeieHue:
(dpakTanom Ha3bpIBaeTCA CTPYKTypa, COCTOsAIIAs U3 YacTeil, KOTopbie
B KaKOM-TO CMbIcJie ToA00HBI enomy. Iloka cTpororo onpeneneHus
¢pakranoB He cymectByeT (McaeBa, 2003). «DpakranbHasi CTPYKTY-
pa obpasyeTcs myTeM OECKOHEUHOTO MOBTOPEHUS (UTEepallin) KaKou-
100 ncxonHoH GOpPMBI BO Bce yMEHbIIAIOIEMCS (MU YBEJINIHNBAIO-
mieMcs) Maciutabe Mo OnpeAesieHHOMY ajJrOpUTMY, T. €. B COOTBET-
CTBUM C OIPENETICHHOM MpolLeaypol. DTOT HECIOXKHBIN IMpoLecc ¢
00paTHOH CBSI3BIO AT MMOPA3UTEIBHO MHOT000pa3Hblil MoporeHes,
HEpeAKO MOJOOHBIM co3aaHui0 NpUpoIHBIX (popM. Ero xopomo ne-
MOHCTpUpyeT noctpoenue kpuBoii Koxa (puc. 10). Takum obpazom,
(pakTanbl xapakTepU3ylOTCs caMonono0ueM, WM MacIITaOHOW WH-

' Or nar. fracctare — «apoOuTh, TOMaTh»; aHri. Fractal — «apoOHbBII».
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BapHAHTHOCTBIO, T. €. ¢AMHOOOPa3HeM B MIMPOKOM THAMA30HE Mac-
mrabos» (Mcaesa, 2003).

Puc. 10. IToctpoenne xpuBoit Koxa

Hccnenopanus ¢GpakTajioB ObLIM B Haydaue CBA3aHbBI C MPAKTH-
YecKoll 3ajjaueil u3MepeHus M3pe3aHHOCTH OeperoBoil JuHuH. [Ipu
JaTbHEUIINX MCCIEAOBAaHMUAX (PpakTadbHBIMH (TOUHee, KBa3udpak-
TaJIbHBIMH ) OKa3aJIUCh U MHOTHE APYTHE IPUPOIHBIC SIBICHUS: PEKHU C
UX IPUTOKaMH, MOJHUH, TOBEPXHOCTH TOP M 00J1aKOB, €CTECTBECHHBIE
na"amadTh, pacupeae’cHre rajJakTHK U T. 4. Hegapom onHa n3 KHUT
b. MannensOpora HazBaHa «®DpakTanbHas TeOMETpUs MPHPOIBI)
(Mandelbrot, 1983).

Hcnone3ys ¢paxTaibHbIi TOAX0], OBUIM TOCTPOSHBI MHOXKECTBA
XKonwua, KoTopbIie JIEMOHCTPUPYIOT HaM IpadruecKuii 00pa3 HeJIHHEeH-
HBIX AuddepeHnpoBaHHbIX ypaBHeHU (puc. 11). OHM HATOMUHAIOT
HaM 3JIEMEHTHI JJaHAmadTa, GopMbl KHUBBIX OPraHu3MoB (puc. 12).

JeiicTBUTENBHO, caMONOJOOHBIE (PUTYPBI MOBCIOAY OKPYKAIOT
HAaC B IOBCETHEBHOM KU3HH. «DpaKTanbHas TeOMETPHS 1ajia BO3MOXK-
HOCTB CKaTOr0 MaTeMaTHYeCKOTO aHaIn3a OMOJIOTHYECKUX CTPYKTYD
U MIPOLECCOB, HEJOCTYITHBIX OMUCAHUIO S36IKOM I€OMETPUH DBKIIHIA.
... OOmias yepra QpakTagbHBIX BETBAMIUXCA CTPYKTYP B )KUBOW MPH-
pole — yBeJIrUYeHHe TUIoIany pasaena ¢a3, MakcuMalbHOe 3aI0IHe-
HHUE TPOCTPAHCTBA, YTO 00ECMEUNBAET KMUBBIM OpPraHU3MaM MaKCH-
MU3ALHIO oA 00MeHa ¢ OKpYXKalollel Cpeioil 1 COOTBETCTBY-
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IOLIYI0 MHTEHCU(UKAIMIO MeTa0oIM3Ma TP MUHUMH3ALHUU OOLIEeTOo
o0beMa (MpUHIMIT MUHUMaKca). B aTom — Ononmornueckast GyHKOus
(pakTanbHBIX CTPYKTYP, CO3JAIOIINX OrPOMHOE pazHooOpasue OHo-
aorudeckoit popmbl u pyHkuuu. MMeHHO ¢pakTanbHas pa3sMEepHOCTD
npeacTaBisieT coOoi Mokas3arenb, Mepy 3aloNHEHHS MPOCTPAHCTBA
¢pakransHOl cTpykTypoi» (Mcaesa, 2003).

Puc. 12. Acummerpuanoe ¢paktanbHoe nepeBo (Mandelbrot, 1983)

Uraxk, anuzorpomHocts 6uochepsl B. M. Bepraackuii (1977)
BHUJICJ B MEPBYIO OYepEeb B TOM, UYTO B HEW B MPOCTPAHCTBA €B-
KJIMJIOBOW TPEXMEPHOW TIEeOMETPUU KOCHBIX €CTECTBEHHBIX TEI

176



JUCIIEPCHO BKIIIOYEHBI OECUMCIICHHBIE MEIKHE PUMAaHOBCKHE MPO-
CTpPaHCTBa KMBOTO BemlecTBa. CBA3b MEXAY HUMH MOIEPKUBACT-
Csl TOJIBKO HENPepHIBHBIM OMOTEHHBIM TOKOM aTOMOB. B HacTosiee
BpeMsI HCCIIeNOBAaHUS (PPaKTaIOB M Xaoca B OMOIOTHH OXBATHIBAIOT
BCE HOBBIC YPOBHHU OpPraHU3allM{ KMBOTO BEIIECTBa (OT MOJEKYII
JI0 DKOCHCTEM), pacKpbIBas HaM Bce HOBBIE M HOBBIE TOPU30HTHI B
MPOSIBIICHUSIX CUMMETPHUH B KOCHOM M KMBOH Hpupoje, momoras
MOHATH MPUCYILIYIO €€ OPraHU30BaAHHOCT.

Hszyuenue epemenu. HM3MepeHHE TE€OJIOTUUECKOIO BPEMEHU
CYIIECTBEHHO OTJIMYAETCSI OT aCTPOHOMMYECKOIO MCUUCIIEHNUS, Ha
KOTOPOM IOCTPOEHA Ta CHCTEMa BPEMEHHBIX €IMHHUL (TOI, MECHIl,
CyTKH, 4ac, MUHYTa, CEKyH/a), KOTOpas UCIOJb3YyeTCs B MOBCE-
HEBHOM XHU3HU. J[J11 MCUMCIEHUS Te0JOTHYECKOTO BPEMEHU JIH-
TeJIbHBIX Omocdepubix mpoueccoB A. E. @epcman u B. U. Bep-
Hagckuil (Bepranckmii 1960) ykasanu cieqyromue MUIaHETHBIE
MPOLIECCHl: TeoJornyeckre, reoPpuandeckne, reOXuMuIecKue, pa-
JUOAKTUBHBIE, MATHUTHBIE, KYJIbTyPHO-UCTOPUUYECKHUE MPOIIECCHI.
OBOJIIOIIMOHHBIA Mpollecc U3MEHEHUSI BUAOB OopraHn3mMoB. CMeHa
IIOKOJICHUA OpPraHu3MOB, CaMbli OCHOBHOW U II€pPBOHA4YaJIbHBIN
METOJ M3MEPEHHS BPEMEHHU B YEIOBEUECKOM OOLIECTBE U B MHUDE
YKUBBIX OPTraHU3MOB.

Hekoropsle 13 3TUX MpOLECCOB UCIIOIB30BAHBI AJIS TIOCTPOCHHUS
XPOHOJIOTMUECKHX LIKaJ, IIHPOKO HCTOIB3YIOLIUECS IPU U3YUEHUH
JUTATENBHBIX OnocdepHbIXx mnporeccoB. Cpenu Hambolee H3BECT-
HBIX W IIHPOKO IMPUMEHSEMBIX OTHOCUTENbHas NeOXpPOHOJIOTHYE-
CKasl IIKajga, B OCHOBE KOTOPOI JIE)KUT CMEHa BUAOB B IBOJIIOLM-
OHHOM TIpoLiecce; abCoMOTHAs re0XpPOHOJIOTHS, Oazupyromasics Ha
pPaAMOaKTUBHBIX Mpolleccax; MarHuTocTparurpadus, OCHOBaHHAs
HAa M3MEHEHWU MarHuTHOro mois 3emnu. [laneoreorpaduueckuii
METO[] B CTpaTUrpaduu NOCTPOEH Ha U3YYEHUH U3MEHEHUH (PU3UKO-
reorpa)u4ecKux yCIOBUH MPOIIIIOTO.

CemuHap 5.1.

Bonpocbui 0451 06cyxcdeHus

1. MexaHnu3M 30HHOM IJIaBKH 10 BUHOTrpasoBy Kak mporecc Bbl-
JeTICHNsI TeOJIOTHYECKHX c(ep MIaHeThl.
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2. Ilpunymatite popMbl TaOIHIL, B KOTOPBIX OBLIH OBl OTPasKEHBI:
- BCE BHEIIIHKE BIHUSHUS HA Onocdepy;
- BIUSIHUSL, 00YCIIOBJICHHBIE OCOOEHHOCTSIMH 3€MIIN KaK TUIAHETHI.
3arnonHuTe ee.
3. B uem Bb1 BunTE BO3ACHCTBHE CHJI TPaBUTALMH Ha (POPMHPO-
BaHHE ECTECTBEHHBIX Tell B Onocdepe u Ha XapaKTep NPOTEKAIOIINX
B HEl mpoiieccoB?

CemuHap 5. 2

Bonpocbl K KOHMpPOJIbHOII pa6ome

. Uro takoe cummerpusa’?
. Kto0 sBnsercs pogoHayanpHuKOM Kprctayuiorpaduu B Poccun?
. JlaliTe onpeneneHre CAMMETPUIHON (BUTYPHI.
. [IpuBenuTe npuMepsl paBHOM U 3€pKaIbHOW CUMMETPUHU.
. Uto moHMMaeTcs 1o CUMMeTpuen moo0us?
. Uto Takoe aHTUCUMMETPHSI?
. UTo Takoe MmiIoCKOCTh U OCh CHMMETpUN?
. Uro Takoe mopsi oK OCH CUMMETpHUn?

9. Uto Takoe LIEHTP CUMMETPHUH?

10. Uto Takoe KpUBOJIMHEWHAsS CUMMETPHSI?

11. YUro o3HavaeT mpaBWIO HAPYIICHUS 3€PKATbHOW CUMMETPHUH
B MHUpE XMBOT0, ycTaHoBieHHoe JI. [Tactepom?

12. Chopmynupyiite 2-ii MPUHLIKI CUMMETPHH, HOCSIIUN HMS
I1. Kropmu.

13. B 4em mposiBIIsieTcs MPUHIMIT aHTUCUMMETPUH B 0Opa3oBa-
HUM penbeda 3eMHOH MMOBEPXHOCTH?

14. Kakue nBa BUJja CHMMETPUH BCTPEYAIOTCS Ha HAIIeH IIaHeTe
Yarie BCero, nouemy?

15. OcobenHocTH (pakTaNbHOW CUMMETPUH, IPUMEHEHNE €€ B
€CTECTBO3HAHUH.

0NN LN h W~

Bonpocbl 045 06¢cysHcdeHUs

1. Yto nocmy>xuno ocHoBanueM 1715 B. Y. Bepnanckoro cunrate
MIPOCTPAHCTBO, CBOMCTBEHHOE KUBOMY BEIIIECTBY, PUMAaHOBCKUM?
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2. Ilouemy, c Bameit Touku 3peHHsI, UMEHHO Y KUBOT'O BEII[ECTBA
MIPOSIBISAETCS] JUCCUMMETPHS?
3. ®pakranpHOCTH OHOCheEpHI.

Jlokaad

O kaure U. U. ladpanockoro «Cummerpust B mipupoae». JL.:
Henpa, 1985. 167 c. (SIBnenns cuMMeTpuH BOKPYT HAC M 3a4eM HaAM
B&)KHO WX HUCCJIEIOBAThH?)

Jlumepamypa

Bunorpanos, 1967; Umxesckuit, 1976; Komuunckuii, 1990;
[adpanosekuit, 1985; Ypmanues, 1974.

OcHOBHBIE cBOMCTBA 6U0Cdepbl KaK CUCTEMBI

B. 1. BepHaackuil «BOCIpPHHHMAI
3emJIto ... Kak ofHy u3 miaHeT ConHed-
HOH CHUCTEMBI, HaXOZSAIIYIOCS B HEIpe-
PBIBHOM MAaTepHUAIbHO-3HEPreTUYECKOM
B3auMozericteuu ¢ Kocmocom»

A. B. Jlano

OcCHOBHBIE CBOICTBa OMOC(EPHI KaK CUCTEMBI (OTKPBITOCTD, IO~
JyU30JIMPOBAHHOCTh JAUHAMUYHOCTh, HEPAaBHOBECHOCTb, HEIMHEHU-
HOCTB) ONPEJICIISIOTCS €€ B3aUMOJICHCTBHEM C OKPYKAOIIEH cpemoi
(kocMocoM U Henpamu 3eMIIM) U XapaKTepOM BHYTPEHHHUX B3aUMO-
JIEHCTBUN COCTABIISIIOIINX €€ JIEMEHTOB.

Ioayu3zoauposaHHOCMb

YacTtryHass W30JIMPOBAHHOCTh OHOC(EpPHI OT HEOCPEACTBEHHOTO
BIIMSTHASL KOCMOC2 BO3HHUKIIA T10]] BIUSIHUEM MAarHUTHOTO TIOJIST 3eMIIH.
370 10J1€ 110 CBOEH CTPYKTYpE U AMHAMUYECKIM CBOMCTBAM MOIpa3Jie-
JISIETCsI Ha MIOCTOSTHHOE (OCHOBHOE) U IepeMeHHoe. [10CTOSTHHBIM Ha3bl-
BaIOT TaKOE MarHUTHOE IT0JIe, KOTOPOE OCBOOOXKIICHO OT BCEX KPATKUX
BapHuanwmii (¢ mepuoaoM o ronaa). OHo, KOHEYHO, TOXKE MEHSIETCS, HO
MIEPHOJT I3MEHEHUH Y HErO OYeHb OOJIBIION — MUJUTHOHEI JIET.
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[IpyuuH nosABIEHNUS MOCTOSHHOIO MarHUTHOIO MOJs 3eMJIM He-
CKOJIBKO. Bo-TIepBBIX, OHO BO3HUKAET B PE3yJbTaTe BUXPEBBIX TOKOB
B PacIUIaBJIEHHOM sjipe 3eMJIM Ha rpaHule ero ¢ mMantued. Kpome
TOT0, OIPEICIIEHHBIN BKJIal BHOCSAT HEOJHOPOJHOCTH paclpeneIeHns
B TITyOOKHX CJIOSIX 36MHOTO IIapa MarHUTHBIX MHUHEpaJioB. BenuunHa
MIEPEMEHHOTO OISl He MpeBbIIaeT 2% BEIMYUHBI TIOCTOSSHHOTO Mar-
HUTHOTO TIOJIsI, HO OHO OKa3bIBaeT OoJblIee BINSHUE HA )KUBOE Bellle-
CTBO, O 4eM OYyJET CKa3aHO B OJHOM M3 CICAYIOIINX pa3aenoB. 3Haue-
HUE TEOMarHUTHOTO MO 3eMITH U OMocQephl 3aKII0YaeTcs B TOM,
YTO UIMEHHO OHO, B3aUMOJCHUCTBYS C BBICOKHUMH CIIOSIMHU aTMOc(epsbl,
00pasyeT CIO0XHBIA CBOCOOPAa3HBIM (QHUILTP, 3AIIUILAIOIINN JKHBOE
BEIIECTBO OT I'yOUTENIBHOr0 BIUSHHS KocMoca. MIMeHHO Onaropaps
F€OMarHUTHOMY TOJIF0 00pa30BaJIMCh BHELIHWE 3aIIWTHHIE YPOBHH
ouocdepsl, KOTOpPBIE TPEBPATHIIN €€ B TIONTY3aMKHYTYIO OT KOCMHYe-
CKOTO MpocTpaHcTBa cucreMy. K HUM oTHocsTCA:

e 1-i1 3aIIUTHBIA ypOBEHb — MaruuTomnaysa. Ee BepxHss rpanuna
pacrosoXkeHa Ha paccTossHUM | MJIH KM oT 1eHTpa 3emiuu. [lupuna
31011 30HEI 0k0J10 200 kM. OT ComHIla K 3emiie HACST TaK Ha3bIBAEMBII
COJIHEUHBI BETEp — MOTOK JIEMEHTApHBIX YacTHI] U IUIa3Mbl, HECY-
LIMX OIPOMHOE KOJIMYECTBO JEKTPOMarHuTHOM sHepruu. [Ipu BeTpe-
4Ye C MarHUTHBIM TOJieM 3€MJIM C COJIHEYHOW CTOPOHBI oOpasyercs
(dpoHTanbHas yAapHas BOJHA, a HA HOYHON — IUIEH( COJIHEUHOTO Be-
Tpa npotsarusaercsa npuMmepHo Ha 1 000 3eMHBIX paguycoB. briaroga-
PSl MAarHUTHBIM CHJIOBBIM JINHHSIM, COJTHEUHBIH BeTEp Kak Obl 00TeKaeT
MarHuTonaysy, u onocdepa 3emin 3amieHa OT HEMOCPEACTBEHHO-
ro BO3JEHCTBUSI MOTOKA COTHEYHON BBICOKOTEMIIEPATYPHOH IIa3MBbI.
Jlyna u Mapc He UMEIOT COOCTBEHHOTO MarHUTHOTO TIOJIS, U IOTOMY
MX TIOBEPXHOCTH MOJBEPKEHA CHJIBHOMY BO3JEHCTBHIO COIHEYHOIO
BeTpa (yCTaHOBJIEHO, 4TO Ha JIyHe MOBEPXHOCTHBIN CJIOW MBUIH TIOA
€ro BIHMSIHAEM CIIEKCS B Iy0UaTylo Maccy).

e2 u 3-ii 3alIUTHBIE YPOBHU — BHEIIHHWN (Ha BBICOTE OKOJO
15 000 xm) u BHyTpenHuit (12 000-1 500 kM) paguanMoOHHBIE MOsI-
ca. B MecTax 0ONbLIMX MarHUTHBIX aHOMAJIUH [€OMAarHUTHOTO TOJIS
BHEIIHUU PaJMAlMOHHBIA MOSIC MOXeT omyckatbes A0 1 000 kM, a
BHyTpeHHUH 110 320 kM. DTH mosca 3a7epKUBAIOT Ty 4acTh KOPITY-
cKyJgpHOro nznydeHus: CosHIa, KOTopas MPOHUKIIA Yepe3 MarHUTO-
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nay3y y T€OMarHMTHBIX MOJIOCOB 3eMiu. BHemHuil paananuoHHbIi
MOSIC 3a/IeP’KUBAET DJIEKTPOHBI, 3 BHYTPEHHUM — IPOTOHEI.

® 4-}1 3alIUTHBIN YPOBEHB, PACTIONIOKEHHBIN Y HUKHEHW TPaHULIBI
npotoHocdepbl (okoso 1 200 kM), 3a/IepKUBAET KECTKOE, TaMMa- H
peHTreHoBckoe uziaydenue ConHua.

e 5-if 3amuTHEIN ypoBeHb — noHocdepa (1 200 — 100 km) — mo-
TJIOLIAET JKECTKOE YNbTpaduoIeTOBOE H3TyUEeHHUE.

® -1 3aUTHBIN ypoBeHb — Me3omay3a (100 — 85 kM) — mormomia-
€T MOHU3UPYIOILee U3yUYeHUE Oaroaaps pasioKeHHUIO MOJIEKYISp-
HOT'0 KHCIIOpOJia M BOAOPO/Ja Ha aTOMapHBIi.

e 7-11 3aIIUTHBIA ypOBEHb — 030HOBBIN 3KkpaH (50—-10 kM) — mo-
[JIOLIAET MSTKOE YIbTPa(pHOIETOBOE U3TyUEHHE.

e 8-i1 3aIIUTHBIA ypOBEHb paclojaraeTcsl y BEpXHEH TpaHUIIbI
Tpornocdepsl Ha BbIcOTaX 8—9 KM, I/ie maphl BOABI M YIJIEKUCIIBIN Ta3
3aJIep)KUBAIOT JJIMHHOBOJIIHOBOE TEMJIOBOE W3JIy4YEHHUE, HAYIIEE OT
MTOBEPXHOCTH 3eMJIH. DTOT 3alllUTHBINA YPOBEHb HE JA€T MEePEOXIIaxK-
naTbest ouocdepe.

Urtak, clnoxHbIA QUIABTP, COCTOSIINA M3 8 3alIUTHBIX YPOBHEMH,
MpOIycKaeT B brocgepy U3 BCEro CIeKTpa COTHEYHOTO U KOCMHUUYECKO-
T'O M3JIy4eHHs TOJIBKO Ty BUAMMYIO 4acTh CIIEKTpa, KOTOpast BaKHa JUIs
(oTOCHHTE3a pacTeHHH M MOJJEPKHUBAeT TeMIeparypy B Ouocdepe
B CTPOTO OIPENENCHHBIX paMKaX. DTUM, HECMOTPS Ha OTKPBITHIN Xa-
pakTep cucteMbl OHocdepbl, co31aeTcsl ee OnpeaesIeHHas H30JUPOBaH-
HOCTH OT HEMOCPEICTBEHHOTO BIMsAHMS KocMoca. COOCTBEHHO 3TUM H
OBLTH CO3/1aHBI YCIIOBHS [Isl MTOSIBIICHHS M PA3BUTHSI )KUBOT'O BEILIECTBA.
OHo, B CBOIO Oouepenpb, CO3AATI0 MEXaHU3M 3aMeJICHHUs SHTponuu. B
pesynbTare, B Ouocdepe CTaM yUIMHATHCA LUKIBI TpaHCHOpManuu
SHEPIUH, MPOUCXOUT JOKAIbHAsI KOHIIEHTPALMs COTHEUYHOM M JHJO-
TEHHOW SHEPI'UH, YTO MO3BOJIMIIO CO3/1aBATh 3aI1achl €€ BIPOK Ha JAECAT-
KM ¥ COTHU MUJUTMOHOB JIET. B mporiecce 3BOMIONMH )KUBOTO BEIIECTBA
TIOSIBUJICSI CBOE0OPA3HBII «yCHIIMTENh MOIIHOCTHY, B KAYECTBE KOTOPO-
ro BeIcTynaeT yenoBeueckuil Tpya (Ilomomuuckmid, 1991).

Bausinue npoyeccos, npoucxodaujux Ha CoaHye

Cucrema >IeKTpHYeCKUX TOKOB B HoHOC(epe CoHIIa U B OKPY-
XKaromieM 3eMIII0 KOCMUYECKOM IPOCTPAHCTBE HABOAUT NEPEMEHHYTO
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COCTaBJIAIOIIYI0 MarHuTHoro mois 3emau. Cpeau Bapuanuii 3TOro
[IEPEMEHHOT0 MarHUTHOTO TOJIA Pa3InyaroT:

® COJTHEYHO-CYTOUYHBIE BapHalluu C MepuoaoM 27 nHeil. Makcu-
MyMa 3TH BapualiM JOCTUTAIOT B MEPHOJ JIETHETO COJHIECTOSHMUS,
MUHUMYMa — B IEPHOJ] 3MMHET0 COJHLIECTOSIHUA. [Ipu conHeuHo ak-
TUBHOCTU OHHU MOTYT Bo3pactaTh Ha 100%;

® IlyHHO-CYTOYHbIE Bapualuu. VX HMHTEHCUBHOCTH MEHbIIE
COJIHEYHO-CyTOUHBIX (He Oonee 10-15%). Y HUX B CyTKax ABa Mak-
CUMyMa U Ba MUHHUMYMa, 1 HHTEHCUBHOCTb 3aBHCUT OT PACCTOSIHUS
ot JlyHsl 10 3emiuy;

e MarHUTHBIE Oypu Ha CoNHIE CBS3aHBI C U3MEHEHHUEM KOJIn4e-
crBa msaTeH Ha CojHIe, Tak Ha3piBaeMbIX yrcen Bonbda. Konebanus
coJIHeyHOM akTuBHOCTH UMeroT nepuoz 2000—1800 net, 600400 ner,
90-60 ner, 22—11 1ner.

IlepemeHHOE MarHuTHOE Mojie 3eMJIM CO3AAET MEPUOTUYHOCTD
nporeccoB B Ouocgepe. OHO BIMSET Ha BCE MPOLECCHI, TPOUCXOS-
mue Ha 3emiie ¥ B Onocdepe. ITo BIUsSHUE KOJICOaHUH TEPEMEHHOTO
MarHUTHOTO MOJIsl 3eMJIM Ha KMBOE BELIECTBO OBUIO YCTAHOBJICHO B
pabotax A. JI. UmxkeBckoro. OnHa u3 ero pabot BecbMa CHMBOJIUYHO
Ha3BaHa «3eMHOE 5X0 CONHEUHBIX Oypb» (UmkeBckui, 1976). Takoe
BIIMSTHME Ha >KMBOE BELIECTBO IMPOCIEKUBACTCS B CONPSKEHHOCTH
HW3MEHEHUH epeMEHHOr0 MarHUTHOTO MOJIsl 3€MITH | psiia OMOJIOTH-
YeCKHUX SBICHUH (Hampumep, KoneOaHWH YUCICHHOCTH >KUBOTHBIX,
HacCEKOMBIX; IMOBTOPSIEMOCTH SMHAEMUH M SIU300THH; MacCOBBIX
BHECE30HHBIX MUTpaLXi )KUBOTHBIX U HACEKOMBIX). VI3MeHeHus reo-
MarHUTHOTO TOJS NPUBOJAT K HapyIIEHHSIM PUTMUKHA BHYTPEHHHUX
MpoleccoB y yenoBeka. C MOBBIIIEHUEM T'€OMarHUTHOTO TOJI BO3-
pacTaeT 4ucio ciydaeB 3a0ojeBaHUI ocmol, AUTEPUTOM, KOKIIO-
1IeM, TIOJIMOMHUEITUTOM, CEPACYHO-COCYAUCTHIMH 3a00I€BaHUSIMH.

Ilomoku 3Hep2uu

DHepreTudeckn 6mocgepa B3anMOAEHCTBYET C KOCMOCOM H He-
IpaMy 3eMJIH: Yepe3 €€ BEPXHIOI0 W HIKHIOIO TPAHHUIIBI TOCTOSHHO
MIPOXOJAT OTOKH IK30T€HHOU ¥ DHIOTEHHON SHEPTHH, IPUIEM ITOTOK
9K30T'€HHOM 3HEPTUHU Ha JIBa MOpsJIKa MPEBOCXOIUT 3HA0TeHHbIH. [1o-
CKOJIbKY TeMIlepaTypa Onocdeps! octaeTcs HOCTOSTHHOM, TO 3TO 03Ha-
YaeT, YTO B CBOIO Oouepeb U3 Onocdepsl TOXKE HAYT MOTOKU SHEPTHH
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B KOcMOC U Henpa 3emin. VIHBIME CIOBaMH, MEXIy KOCMOCOM, OHO-
cdepoii 1 HeApaMu 3eMIIN COBEPIIAETCS PSI KPYTOBOPOTOB SHEPTHH.

OK302enHbIll nNOMOK 3Hepauy. I eHepaTopoM 3TOro MOTOKa SBISET-
cs1 ConHile (KOCMHUYECKOE U3ITyUEeHHE Ha HECKOJIBKO MOPSAKOB MEHBIIIE
myuucroii sHeprun ConHia). Ha BHeNIHIO0 rpaHuily atMocdepsl (Mar-
HUTOMAY3y) execekyHaHo Ha 1 eM? mpuxomut 13,95%10° apr myuncroit
SHepruu. Tpu YeTBEpTH ATON PHEPrUU UICT HAa HArPEBaHUE BEPXHEH
arMocgepsl, U mocie psAaa npeodpa3oBaHUll OHA PACCEMBAETCS B MH-
poBoM mpoctpanctie. Jlo 6rochepst moxoauT ymib 3,49%10° apr my-
yrcro 3Heprun. C mocTynuBineil B Ouochepy SK30reHHOH dHEepruci
MIPOUCXOAMT LEIBIN sl peBpalieHnii. Bo3HUKaeT NIuHHAS IemovKa
MEepeX00B OHOTO BU/IA SHEPTHH B APYTOi (CM. HIKE).

Tennogoe uznyuenue 3emnu. Ha 3eMHYyI0 MOBEpPXHOCTh MajaeT
KOpPOTKOBOJHOBAs paauanus ConHua. 3emiis, MOTJIOTUB €€, U3Ty4aeT
yKe IIMHHBIE BOJHBL. OOpa3HO TOBOpPS, 3eMHOH IIap MpEeACTaBIsSET
co0o# orpoMHBII TpaHcdopMaTop, MpeodpasyoMMid BOIHEL Malon
JUIMHBI B BOJHBI OoJbInol jummHbel. He Oyap atMocdepsl, TemioBoe
U3Ty4YeHHe 3eMIIM LEeTUKOM yXOIWIo Obl B MUPOBOE IIPOCTPAHCTBO
U CpeAHsIsl TeMIepaTypa 3eMHOM MOBEPXHOCTU BPSJ JIM MpEBBIIIaia
061 —19°. Ha 3eMHO# moBepXHOCTH, O6Jarogapsi moJly4eHHOM SHEPTUH,
ocymecTBisieTcs: (OTOCHHTE3 3€JeHBIMU pacTeHUsMU. B cpenHeM B
ouocdepe Ha porocuHTe3 Ucnoab3dyercs aumb 0,1 — 0,2% romoBoit
conmHeuHoi panuanun (Komuunckuii, 1990).

[Toroxu sHepruu B atMocdepe noapooHo paccmotpensl C. H. Ka-
aecaukoM (1947). OH yka3bIBaeT, YTO Ha BHELIHIOK TPaHUILy OHO-
cdepsl B 1enom nocrynaet B cytku 700 xan/cm?. M3 atoro konuue-
cTBa TOJBKO 27% (189 kam) noXoauT 10 3eMHOH MOBepXHOCTH. B
KOCMHUYECKOEe MPOCTPAHCTBO oOiakaMu otpaxaercs 33% (231 ka).
PacceuBaetcs B atmocdepe 25% (175 kan), u3 aux 9% (63 xain) yxo-
TUT B KocMoc, a 16% (112 kan) DOXOAUT A0 3€MHOI MOBEPXHOCTH.
15% (105 xai) npssMoil COTHEYHOH pamuaniy UACT HEOCPEICTBEH-
HO Ha HarpeBaHue aTMmocgepbl. TakuM 00pa3oM, U3 MOCTYIUBIICH
comHeuHoi sHeprum 42% (294 kan) orpaxkaercs B kocmoc, 43%
(301 xax) mocTHraer MOBEPXHOCTH 3eMIIH (CYIIM M BOJIHOW TIaau) U
sk 15% (105 xan) uner Ha HarpeBaHUEe aTMOCQEPHI.
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OT moBepxHOCTH 3eMITH B aTMOC(epy B CyTKHU C KAKIOTO KBapaT-
HOTO CaHTHMETpPa MOBEPXHOCTU YXOmuT 840 Kayl ATMHHOBOJIHOBOTO
TEIJIOBOrO M3My4YeHHUs.. DTOT MOTOK YaCTUYHO (POpMHpPYETCs 3a CUeT
npeoOpa3oBaHusl KOPOTKOBONHOBOrO M3ny4yeHus: CollHIa B AJIMHHO-
BOJIHOBOE M YaCTUYHO 3a CYET TEMJIOBOrO MOTOKA, MAYIIEro U3 Heap
3emiu. OcHOBHAsI YaCTh 3TOTO JUIMHHOBOJIHOBOTO U3IIyYECHUs HIET Ha
HarpeBanue arMocdepsl (784 xan) u muib 8% (56 kan) yxomut yepes
TETJIOBOE OKOIIKO B KocMoc. ClieioBaTeIbHO, aTMOC(epa HarpeBaeTcs,
[JIaBHBIM 00pa3oM, 3a CYET JUIMHHOBOJIHOBOTO TEIUIOBOTO M3TyYEHHS
3emiu u numb yactuaHo (11%) 3a cuet mayuucroit sneprun ConHua.
Kpowme Toro, ¢ noBepxHocTr 3eMiii B aTMoc(epy HIET OTOK SHEPTUH
BMECTE € TIapaMH BOJBI (B BUAE CKPBITOH TEMJIOTHI MApOooOpa30BaHus).
OtM cniocobom nepeHocutes 133 kan. Y moBepxHOCTH 3eMIIH 4acTh
nmyurcrtoii sHeprun ConHLA mpeodpasyeTcs B pe3ynbTare (JOTOCHHTE3A
B OMOTEOXUMHYECKYIO DHEPTHIO (CM. HIKe). YacTh TerIoBoi SHepruu
pacxomyeTcs B 30HE BHIBETPHUBAHHUS Ha MUHEPaIO0Opa3oBaHUE U TEM
caMbIM KOHcepBHpyetcsi. M3 HarpeToil atMocdepbl HAYT OBa MOTOKA
TETJIOBOM SHEPTUH: OJUH yXOAUT B KocMoc (350 kan), a apyroil Ha-
MpaBJIeH K TTIOBEpXHOCTH 3emiu (672 Kai).

’KvBoe BelecTBO MPUHHMAET CaMO€ HEMOCPEACTBEHHOE yua-
CTHE B KpYroBOpOTax 5K30r€HHOH »Hepruu B Ouocdepe. OHO Ha-
LIJI0 CHOCO0 YAJMHATH HUKI TpaHc(hOpMaLu SHepIruu B Ouocdepe u
KOHIIEHTPUPOBATh COJTHEYHYIO DHEPTHIO, 3aracasi €e BIPOK HAa COTHH
MUJITHOHOB JieT. «C 9HepreTHYecKOi TOUKH 3peHUs MOSBIICHUE U pa3-
BUTHE Onochepbl Ha 3eMite clelyeT paccMaTpUBaTh Kak BOSHUKHOBE-
HUE TPaHAMO03HOTO Mpolecca MOCTOSIHHOTO HAKOIUIEHHS 3amaca Ipe-
BpaTUMOM SHEPTHH B IOBEPXHOCTHOM 000JI0UKe 3eMJIIH U TEM CaMbIM
HaTpaBJIEHHOTO MpolLecca YMEHbUICHHUS "TIPOU3BOJICTBA" HempeBpa-
TUMBIX ()OPM SHEPIruu B 3eMHOU mpupoae» (Xuasmu, 1966). 310 u
€CTb 3aMevaTeNbHBI MEeXaHU3M 3aMeNJIeHUs] SHTPONNH B Onocdepe,
CO3JIaHHBIH YKUBBIM BELICCTBOM.

Takasi KOHIIEHTpaLUsI ¥ HAKOIUIEHHE 3aIaca COMHEYHOUW dHEpruu
MPOUCXOINT 3a cUeT (POTOCHHTE3a, IPH KOTOPOM co3JaeTcs OobIIast
pacTuTenpHas Macca, 4acTh KOTOPOHM 3aXopoHsieTcs B BHIE Topda U
yrieil. Kpome Toro, B 30He BHIBETPHUBAHUS TOPHBIX MTOPOJ U3 CIIOBI U
MOJIEBBIX LINATOB 00Pa3yrOTCs MPU YYaCTUH KUBOTO BEILECTBA TJIMHU-
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CTBIE MUHEPAJIbl. JTOT MPOIIECC UAET C MOTIIONIEeHHEM Teruia. Tem ca-
MBbIM MPOUCXOUT KOHCEPBAIMS U HAKATUTUBAHUE COTHEYHOMN SHEPTHH
B TOJIIIIE OCAJIOYHBIX MOPO/T B BHJIE T€OXUMHYECKOH 3Heprun. Kpyroso-
POT BOABI B Onochepe MPUBOAMT K MOSBICHUIO TeKydnX Boj. OHH Ipo-
OsiT ropHbIe opoibl. [Tpy qpo0ieHur KUHETUYECKas: SJHESPTHsI T1aIar0-
el BOJBI MEPEXOANUT B MOBEPXHOCTHYIO SHEPTHIO TIECYMHOK U JIUC-
MIEPCHBIX YacTHII. Tak elle 4acTh COTHEYHON SHEPTUU KOHCEPBUPYETCS
B 00JI0MOYHBIX TIOpoAax. B memnom Bcemu crocobamu B Heljpax 3eMin
KOHCEPBHPYETCS IPUMEPHO OKoio 1% 3K30reHHOol SHeprun. B nanb-
HeliieM B Heipax 3eMiIM IpH Ipoiieccax MeTaMopdu3Ma 3anaceHHas
BIIPOK COJIHEYHAs 3HEPTHs BhIIENsCTCS. TaKoi MepeHOC CONHEYHOM
SHEPIuu B Hejipa 3eMITM U BKIIFOUYCHHUE €T0 B SHEPTeTUKY 3HIAOTCHHBIX
MpoLIeCCcOB ObLT HA3BAH HONbUIUM KPY2OG0OPOMOM COJIHEYHOU IHEPZUU
(benos, Jlebener, 1964; Komuunckuii, 1990).

OHnoozennviit nomok 3nepzuu. I'eHEPATOPOM €ro SIBISIETCS
MaHTHUs. 3HaUYCHUE TEIIOBOTO TIOTOKA U3 HEJp 3eMIIH Ha €€ MOBEPX-
HOCTH OYeHb U3MeH4YHBO: OT 38,47 apr/cm? ¢ 1o 3,5%10%apr/cm’c. B
cpeaHeM Ha cyiie — 59, 8 apr/cM? ¢, B BYJIKAHHYECKUX 00IACTIX —
90,33 spr/cm? ¢, a Ha Mope — 66,91 apr/cm’c. DHIOTEHHAS TEIUIO-
Basi SHEPTUS MPOUCXOUT U3 Pa3HBIX UCTOYHUKOB (TpaBUTAIIMOHHAS
SHEPTHUA, MONTy4YeHHas: MpU 00pa30BaHUU 3eMIIM M JABHEHIINX €¢
npeo0pa30BaHUsAX; Ta TCOXUMHUYECKAsh YHEPTHUs, KOTOPask BBIJCISICT-
cs mpu MeTamop(u3Me OCaJOYHBIX MOPOJ B HeApax 3eMild, Kornua
[JIMHUCTBIE MUHEPaJIbl U 00JOMOYHBIC MOPOJLI BHOBbH MEPEXOMST
B TIOJICBBIE IITMATHI U CIIOJBI C BBIJICICHUEM TEIUIa; SHEPTHUS, TIOJTY-
YUBIIASCS NPH Paclaie PaHuOaKTUBHBIX 3JIEMEHTOB; POTAI[MOHHAS
SHEPTHUA, BBIJICJICHHAS IPH U3MEHCHHH CKOPOCTH BpAIlCHUS 3eMIIH
(IIumynos, 1980)). Kpome Toro, B Heapax 3emiiu, B MOA3EMHON
ounocdepe, TakKe MPOUCXOAUT KOHIICHTPAIUS U KOHCEPBAIIUS YHEP-
rud. DTOT TPOIECC MACT Oyiaronapsi *)U3HEIAEATEIHLHOCTH TEPMO-
(PUIBHBIX MHKPOOPTaHU3MOB, KOHEUHBIMH MPOIYKTAMU KOTOPOU
CTaHOBSTCS Ta3000Pa3HBIC U KUJKUE YTICBOJIOPOIBI.

OTMeUYeHHBIC TPOIECChl KOHIIEHTPAIIMH U KOHCEPBAallUU 3K30-
TESHHOW U SHIOTESHHOW YHEPTUU eIlIe HaXOIATCSA B HAYaJIbHOU CTaIHH
n3yuyeHus. «OJHAKO caMa TOTMbBITKA CBS3aTh MPOIECCHI IBOJIOIHH
JKUBOTO C T€OJIOTHYECKUMU TPOIECCaMU 0CaKO0Opa30BaHHUS, TEK-
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TOT€HEe3a, OpOTeHe3a U MarMaTU3Ma MOYKET OKa3aThCs NMEePCHEKTHB-
HOW 7151 TO3HAaHHUA OCHOBHBIX TEHICHLIWU B 3BOJIOLMH OHOC)eEpHI
U TMPUJIETAIOMUX K HEl OPYrux MOBEPXHOCTHBIX 0005I04eK 3eMiny
(Komunuckuit, 1990). Camoe rinaBHOe — yepe3 HHXKHIOIO TPaHUILY
Onocdepsl B Hee HEPEPHIBHO HACST U3 HEJp 3eMJIH TEIIOBOH MOTOK,
a n3 6uocdepsl B Hexpa 3eMId MMOCTYHaeT B 3aKOHCEPBUPOBAHHOM
BHJIE COJTHEYHAs SHEPTHUS (CM. BBIIIE).

Uraxk, 6uocepa depes BEpXHIOI U HIDKHIOIO TPaHHIIBI HEMpe-
PBIBHO OOMEHHMBAeTCA MOTOKAMH SHEPTHH C KOCMOCOM U HEApaMH
3emiu.

Ilomoku eewjecmea

[MoToku BelecTBa MOCTOSHHO HIIYT Yepe3 BEPXHIO U HIDKHIOK
rpanuiibl 0nocdeprl. Yepes sepxnioio epanuyy B 6nocdepy mocrymna-
€T KOCMHUYECKOE BEIIECTBO B BHJIE KOCMHYECKOH MBI U METEOPUTOB
(exeromHo okoio 2,56x10°T). KoHeuHO, 10 CPaBHEHHIO C MacCOii
3emin (5,976%10%'T), 3TO KOIMYECTBO TIOCTYHAIOMIETO KOCMUYECKOTO
BellleCTBA HEBENMKO. HO B M3BECTHOM Mepe OHO CIUIaKUBAET MOTEPHU
HanOoJiee JIETKUX Ta30B (BOJOPOJA W TENHs), KOTOPBIC Yepe3 Bepx-
HIOIO TPaHUIly YJIETYYHUBAIOTCS B KOCMHUYECKOE IMPOCTPAHCTBO. DTH
JIETKHE Ta3bl HE MOXET yJiepaTh 3eMHOe MpHUTsKeHue. [loatoMy B
COCTaBe BO3AYIIHBIX Macc Ouocdepsl U HAOIIOMACTCS MaJIoe COIEp-
YKaHHE 3TUX JIByX Haubosee pacnpoctpaneHHBIX B Kocmoce razos. ['e-
JIUH TIOJTy4YaeTcsl IPH PaJNOaKTUBHOM paciajie 3JIEMEHTOB, a BOJIOPO/]
B BEPXHHX CIIOSIX aTMOc(epbl 0OCBOOOKIAETCS U3 MOJIEKYJI BOBI TIOJT
BIUSHUEM YIbTPA(QHOIETOBOTO U3NyUeHUs. Yepe3 HUIMCHIOW epaHu-
yy 6uocdepsl mpoxoasT Ooyee MOIIHBIE TOTOKK BemiecTBa. M3 Henp
3eMJIM IO TEKTOHUYECKUM pa3jioMaM HIYT Ta3bl, XHJKUE (QIFOUIbI,
a B BYJIKAHUYECKU aKTHBHBIX 30HAX, M3BEPralOTCS MAacChl pacIiiaB-
JICHHBIX TOPHBIX Mopojl. OOpa3zoBaHUE ATHX BOCXOJSAIIMX TTOTOKOB
CBSI3BIBAIOT C 21yOUHHOU Oughghepenyuayueli BEIecTBa HaIICH TuTa-
HeThl. Benynryro posb B Heil HrpaeT 0coOBIi MPUPOTHBIA MEXaHNU3M,
Ha3BaHHBIA A. I1. BuHOTpagoBeIM 30HHOH IIaBKOW. MBI TIOZIPOOHO
00CyXK/TaJTi €T0 BHIIIIC
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AuHamMu4Hocmy, HepagHOB8eCHOCMb
U HeJlUHellHoCcMmb

B mepBoii Tpetn XX B. B Hay4HBIH OOMXO/]| €llle HE BOLUIN Ta-
KHe TIOHSTHS, KaK HEpaBHOBECHbIE HelMHelHble cucTeMbl. He Obina
elle COo3/laHa M HayKa CHHEPreTHKa, M3y4arollas TaKHe CHCTEMBI.
[Toatomy 11t onmcanus CBOMCTB, Npucymux UM, B. U. Bepnaackuii
MPEJIOKMIT TEPMUH «OPraHU30BAaHHOCTH». «OpraHN30BaHHOCTH HE
ecTb MeXaHu3M. OpraHn30BaHHOCTh PE3KO OTIMYAETCS OT MEXaHU3Ma
TEM, UTO OHAa HAaXOJUTCS HENPEPBIBHO B CTAHOBJIEHWH, B JIBUKCHHUH
BCEX €€ CaMbIX MEJbYalIINX MaTepHalIbHBIX U YHEPreTHUECKUX Ya-
ctull. B xone BpemeHn — B 0000IIEHUAX MEXaHUKU M YIPOLICHHON
MOJIE€TH — MBI MOKEM BBIPa3UTh OPraHU30BaHHOCTh TaK, YTO HUKOTAA
HU OJIHAa U3 ee TOYeK (MaTepualbHas U SHEpreTHYeCKas) He BO3Bpa-
jaeTcs 3aKOHOMEpHO, HE MOMNajaeT B TO )K€ MecTo. B Ty e Touky
ouocdepsl, B Kakoi Korga-HuOynp Obiia panbie. OHa MOXET B Hee
BEPHYTHCS JIUIIb B MOPAJKE MAaTEMaTHUYECKOH CIy4alHOCTH, OYEHb
MAaJIOH BEPOSATHOCTH. ... OpraHn30BaHHOCTE OMOC(EpHl — KUBOTO Be-
IIECTBA — JIOJDKHO PacCMaTpUBATHCS KaK PABHOBECHUS MOJIBI)KHBIE,
BCE BpeMsl KOJICOIIOMIKECs] B UCTOPUIECKOM T'€0JIOTHUECKOM BpeMe-
HU OKOJIO TOYHO BBIpa)kaeMoro cpeanero. CmemeHus win kojeOa-
HUS 3TOTO CPETHETO HEMPEPHIBHO MPOSBISAIOTCSA HE B HCTOPHUECKOM,
a B TEOJIOTMYECKOM BpeMeHH. B TeueHne reoqornyeckoro BpeMeH! B
KPYT'OBBIX IPOLEccax, KOTOPBIE XapaKTepHBI U1 OMOT€OXUMUYECKOM
OpPTaHM30BaHHOCTH, HUKOTAA Kakas-HUOYAb TOUKa (HampuMmep, aToM
WM XUMHUYECKHH 3JIEMEHT) HE BO3BPALIAETCS] B S0HBI BEKOB TOXKIIE-
CTBEHHO K MNpexHeMy nonoxeHuto» (Bepnanckuit, 1977). Ilo cytn
3TO U BKJIIOYEHO B COBPEMEHHOE MOHHMAaHUE CaMOOPTaHU3aliy.

Jns cucreMbl, KOTOpOH MpHCyIlla CaMOOpPTaHU3alUs, MOYKHO
MPEIOKUTD TAKOH XyI0’KECTBEHHBIM 00pa3. Bel netute Ha camore-
TE, yNpaBiIsieMOM aBTOMWIOTOM. Ecny moHabmoaaThs 3a KypcoM Ko-
pabiIst, TO MOXKHO 3aMETHUTh, YTO HOC KOpalJist Bce BpeMsl UyTh-UyTh
OTKJIOHSIETCA TO BBEPX, TO BHU3. M Kaxkaplil pa3 aBTONMMIOT BO3Bpa-
1aeT HOC caMoJieTa K TOMY Kypcy, KOTOpBIH eMy OblT 3amaH. Ponb
«aBTONWJIOTa» B MOAJEPKAaHUHM OPTraHM30BAHHOCTH, KOTOpas MPUCY-
a 6uocdepe, BHIMOTHACT )KUBOE BEILIECTBO.
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CemuHap 6

Bonpocbl 045 06¢cysHcoeHUs

1. Pacckaxwure 0 xapakTepe TpaHc(hOpMaIHi TyduCTONH SHEPTHH
B Omocepe. Kakyro pons B 3TuX TpaHchOpMaIisaX UTpaeT atMocde-
pa, >KHBOE BEIIECTBO?

2. B gem 3axmmouaeTcst MEXaHU3M YMEHBILIEHHUS SHTPOIHNH B OHO-
cthepe?

3. Hapucyiite 8 3aIUTHBIX YPOBHEH B BUJIE TAOJIHIIHI

No Paccmosnue om
Ipupooda yposus

Ponb 6 3auyume 6uocgepol
nn Bemnu “ bep

4. Kaknm 00pa3oM MarHUTHOE IoJie 3eMJIH ONpe/elsieT MOoTyH-
30JIMPOBaHHOCTH Ouochepsl U GOPMUPYET €€ 3aLIUTHBIC YPOBHH?

Jlumepamypa

Benos, Jlebenes, 1964; Bepuanckuii, 1969; 1988; Bunorpanos,
1967; Komuunckuii, 1990; Jlano, 1979; Mapraned, 1992.

BHyTpeHHee cTpoeHue 6uocdepbl

«buoctepa He cmyuaiiHa, (OHA)
UMEET OINpEJEeICHHOE CTPOCHHUE, CO-
HPSDKEHHOE C SBICHHUSAME KHU3HI

B. U. Bepnaockuii

IToce paccMOTpeHHsI CUCTEMBI B LIEIIOM IIEPEXOAT K aHAIH3Y €€
BHYTPEHHEH CTPYKTyphl. B Hauane ycranaBiuBaeTcs uepapxus cia-
raolX ee 3JeMEHTOB. Jlanee paccMaTpUBaIOT KaXIbli 3JEMEHT U
BBISIBJISIIOT XapakTep CBs3€H Mexay HUMHU. B mepapxum 31eMeHTOB
O6uocdepsl HaMmeuaeTcs CleAYIOIAsl IOCIeI0BATEIBHOCTh:

XumMuveckne 3J1eMeHTbl — XUMHYeCKHe COeJuHEeHUus1 —
BellecTBa — €CTECTBCHHbIC TEJ1a
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[l moHMMaHUsS BHYTPEHHETO CTpoeHHs Ouocdepsl HaMm JocTa-
TOYHO PacCMOTPETH YPOBEHB BELIECTBA U YPOBEHb €CTECTBEHHBIX TEII.

Bewecmaa, caazawujue 6uocgepy

B. U. Bepnaackuii moka3zani, 94To B 6rochepe mprucyTCTBYET CeMb
THTIOB BEIIECTBA, KOTOPBIE Pa3INIalOTCsS CBOMM MTPOUCXOXKICHUEM.

KocMmuueckoe BerecTBo ¢ MOMEHTa (hOPMUPOBAHUS HAIIICH ITIa-
HETHI CJIaraeT ee KaMeHHOE TeJ0. JTO BEIIECTBO 00pa30Baioch B YCIO-
BUSIX, UYKIBIX HAIEH TUIaHEeTe, U 1mocie ee 00pa3oBaHus MoNa acT B
6rocdepy B BuIe KOCMHYECKOH ITBITH ¥ METEOPUTOB. X UMHUYECKHUI CO-
CTaB MaHTUH 3eMJTH M KAMEHHBIX METCOPHTOB NMPAKTHUECKU OJTMHAKOB.

PaguoakTuBHOE BellecTBO, T. €. HAXOMAAIIEECS B PaJAHOAKTHB-
HOM pacnaze. MiMeHHo 3a cdeT pacmaja paHOaKTHBHOTO BEIIECTBA
(hopmupyeTcs ectecTBeHHBIH (PoH paauanyu B duocdepe.

PaccessHHbIe aTOMBI, KOTOpBIE HENPEPBHIBHO CO3MAIOTCS TIOJ
BIMSIHUEM KOCMHYECKHX HM3IyYCHUH B BHJIE OTIEIBHBIX HU30TOIOB.
Wmu mpoHM3aHO BCE BEMIECTBO OMOChEpEI.

KocHoe BeuiecTBO BO3HHKIIO W3 KOCMHYECKOTO BEIECTBA MaH-
THW 3eMJI B TEX 3eMHBIX Iporieccax (TayOnHHas auddhepeHuaus),
B KOTOPBIX JKHBOE BEIIIECTBO HE Y4aCTBOBAJIO.

7KuBoe BeuiecTBO — 3TO COBOKYITHOCTh BCEX JKUBBIX OPraHU3-
MOB. [To cBOMM CBOMCTBaM OHO PE3KO OTIMYAETCS OT BCEX IPYTUX TH-
TI0B BemecTBa Onocdeprl. B mepByro ouepens pa3mudre BeIpakaceTcs
B ABJICHUSIX cUMMeTpuH (cM. paznen «OCHOBHBIE CBOWCTBA bruocde-
PBL...»), CO3/1aBasi HEMPOXOAUMYIO TPaHb MEXIy KOCHBIM U YKHBBIM
BemecTBOM. BbI moapoOHO M3ydaan poib JKHBOTO B Kypce 3KOJIOTHH
U JIPYTHX [IpeMeTax.

BuorenHoe BemecTBO — 3TO BEIIECTBO, KOTOPOE CO3/IAETCS H
nepepabateiBaeTcs KU3HBIO. [locie ero coznanwst KuBbIe OPraHU3MBI
B HEM MaJo JiesTeNbHBI. K 3TOMy THIy BelecTBa OTHOCUTCS TOP(,
KaMEHHBIH yroJib, OPTaHOTCHHBIC H3BECTHSIKH, PAIHONISPHUTHL.

BuoxocHoe BelecTBO CO37a€TCS OJHOBPEMEHHO KUBBIMU Opra-
HU3MaMHU ¥ KOCHBIMH TIporieccamMu. MM cnaraetcst atmocdepa, modTu
BCE OKEaHWYECKHUE U JIPyTHE BOABI Orocdepshl, oYBa, KOpa BHIBETPH-
BaHUS, Ja U cama Omocepa B IEJIOM SIBISETCS OMOKOCHBIM €CTe-
CTBEHHBIM TEJOM. XapaKTepHO, 4TO B OMOKOCHOM BellecTBe, Oaro-
Japs y4acTHIO B €T0 CO3/IaHWH KUBOTO BEIIECTBA, MOYKET H3MEHSITHCA
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HA30TOIHBIA COCTaB XUMHUYECKHUX 3JIEMEHTOB, 110 CPABHEHUIO C COOT-
HOLICHUSIMU TEX K€ U30TOIIOB B KOCHOM BEILIECTBE.

Utak, paccMOTpeHHBIE CEMb THIIOB BellecTBa Onocepbl pasiu-
YaIOTCA TEOXUMHUYECKOU UCTOPUEH aTOMOB, CIArar0IIMX UX, MACCOU U
TOH POJIbIO, KOTOPYIO OHU UrpatoT B 6uochepe. Kocnoe, buoxocnoe
u Ouozennoe gewjecmeq CIaral0T OCHOBHOM KapKac €CTECTBEHHBIX
Ten Onocdepsl, Ha UX JONI0 NMPUXOAUTCs HaumbOombiuas macca. Ku-
60e€ geuyecn 6o B KaXIblid JAaHHBIA MOMEHT I10 BECY COCTABJISIET BCETO
JecAThIe IO MpoLeHTa oT obmel maccel duochepsl. Ho ero pomnp
Ype3BbIYANHO BenuKa. 1Ipy ero y4actuu co3gaHbl OTPOMHBIE MacChl
OMOKOCHOTO ¥ OMOT€HHOTO BEIECTBA, Cararollde OCHOBHYIO YacTb
6uocdepsl. Tospko KUBOE BEIIECTBO 00J1a1a€T CIOCOOHOCTBIO Mpe-
BpallaTh Jy4UCTYyI0 3Hepruto COJHIA U XUMHYECKYIO 3HEPTHUIO JIH-
Tochepsl M HEOPraHWYECKUX COEIWHEHHWH B OHOT€OXMMHYECKYIO,
KOHLICHTPUPYSL U CO3JaBas 3amachl MPEBPAaTUMOW DHEPTUU BIIPOK.
3TO BelleT K YMEHBUICHUIO SHTPOIIUH B Onocdepe u 00ycIoBIUBAET
ee HeoOpaTuMyo 3Boirouuto. Paduoakmuenoe éeujecmeo 1o cBoei
Macce 3HaYMTEJIbHO MEHBIIE KUBOTO BelecTsa. Ho oHO co3maer ToT
€CTEeCTBEHHBIH (JOH pamuanuu B Onocdepe, Bapualmd KOTOPOTO IO-
POKIA0T U3MEHUYUBOCTD KUBOTO BELIECTBA, NPEATIOCHUIKY JUIsl 3BO-
JIIOLIMH JKUBBIX OPTaHW3MOB, @ B KOHEUHOM cyeTe U Beell Onocgepsl.

Hapsiny ¢ cembro Tunamu Bemectsa, B. M. Bepraackuii pasnu-
YaeT U YeThIpe Pa3sHbIX POPMBI HAXOXKIESHUS XUMHUUECKUX IEMEHTOB,
4yepe3 KOTOpbIE OHU IIPOXOJAT B TEYEHUE XOJA BPEMEHU U KOTOPBIE
ONPEIENSIOT UX UCTOPHIO.

1. TopHble mOpoabl 1 MUHEPAJIBL, CPEAN KOTOPBIX MPeodIafaoT
CTOMKHUE U HETIOJBUXKHBIE MOJIEKYJIBI U KPUCTAJLIBL.

2. Marmsl — BSI3KM€ CMECH Ta30B U )KMIKOCTEH, HaXOAIIHECs B
COCTOSIHUHU IOJBUXKHOU CMECU JUCCOLMALMOHHBIX ATOMHBIX CHUCTEM,
B KOTOPBIX OTCYTCTBYIOT Y KPUCTAJUIbI, U MOJIEKYJIBL.

3. PaccessHus 21€MEHTOB, KOTJa OTAEIBHBIC 2IEMEHTHI HAaXOAATCA
B CBOOOJHOM COCTOSTHHH, OTHEJICHHBIMH JIPYT OT Apyra. Bo3moxkHo,
OHM IIPU TOM SIBJISIIOTCS B HEKOTOPBIX CIIy4asX MOHU3UPOBAHHBIMU
WM TIOTEPSABIIMMH YaCThb CBOMX 3JIEKTPOHOB. DTO 0c000€ COCTOSHHE
aTOMOB, oTBevarolee nyunctoi marepun M. @apanes u Y. Kpokca.

190



4. XuBoe BewiecTBO, B KOTOPOM COCTOSIHHE aTOMOB HESCHO.
OueHb BepOATHO, YTO B JKUBOM OpPraHU3Me, HOMHUMO U30TOIIOB, UTPAaET
W3BECTHYIO POJIb CHMMETPHUHM aTOMOB (CUMMETpPHUSI aTOMHBIX MOJIEH).
@DopMbI HAXOKAECHUS AaTOMOB UTPAIOT B HEOJAHOPOHBIX PABHOBECHSIX
Ty K€ POJb, KaK JAPYrHe He3aBUCHMBIE epeMEHHbIE — TeMIIeparTypa,
JaBlieHHEe, XAMUYECKHI COCTaB, PU3MUECKOE COCTOSIHHUE BEIECTBA.

K atum uetbipem dopmam crienoBanio Obl JOOABUTH MATYIO —
CMECH ra3oB, 00pa3yromux arMmocdepy.

EcmecmeeHHble mesa 6uocghepui

OTH ceMb THIIOB BEIIECTBA MOPO3Hb MM COBMECTHO, B Pa3HBIX
COOTHONIICHHAX, 00pa3yl0T MHOKECTBO €CTECTBEHHBIX Tell Onocde-
PBI, KOTOpBIE, B CBOIO OYEPElb, MOTYT pacCCMAaTPUBATHCS KaK pa3HbIe
CHUCTEMBI, 001 1at0NIIe COOCTBEHHOH nepapxueid. DTH ecTeCTBEHHBIS
TeJa BeChMa 3HAUMTENIBHO Pa3IMYaloTCsl MEXKAY COO0H Kak Mo pa3me-
pam, CI0KHOCTH CTPOSHHSI, TaK U TIO TOH POJTH, KOTOPYIO OHH UTPAIOT
B cTpoeHmnH Omocdepsl. B Hacrosimee Bpems Hambosiee XOpOIIO H3-
yYeHBI eCTeCTBEHHBIE Tela Onocdepbl HU3IINX PaHroB (MHUHEpAJbI,
TOPHBIE MOPOJIBI, (HOpMAIMU TOPHBIX TOPOJ, MOYBBI, JTaHIIIAPTHI,
pa3iIMYHbIE KUBBIE OPTaHU3MBI, SKOCHUCTEMBI U T. 1I.). DTO BEIUKOE
MHOKECTBO €CTECTBEHHBIX TENl MCCIIEZOBAJIOCh U HCCIEIyeTCs OT-
JEbHBIMHA €CTECTBEHHBIMH TUCIUIUTMHAME (MUHEPAJIOTHEH, MeTpo-
rpadueii, TuTONMOTHEH, TTOYBOBEICHUEM, OHMOIOTHEH, SKOJIOTHUEH |
MHOTUMHU ApyTuMu). Takoit nHTepec K eCTeCTBEHHBIM TeJlaM HU3IIETO
paHra oOBsICHsIeTCS TIpocTo. M3y4yaTrs WX Bcerjaa mpoine, Mo cpaBHe-
HUIO ¢ OoJiee CI0KHOYCTPOSHHBIMU TEJIaMH BBICIIUX PAHTOB Mepap-
XHUH, a pe3yNbTaThl TAKUX y3KOCIEIHATbHBIX HCCIEIOBAaHUNA BCETAA
moBBIIaTH 3G (HEKTUBHOCTh MPAKTUIECKON MEATENBHOCTH JIIOACH
(MMenu mpakTUYecKoe 3HAUYEHHE).

[Ipu n3y4eHny CIOXKHBIX CHCTEM, KOTOPBIM CBOMCTBEHHO Hepap-
XMYECKOe CTPOCHHE, LIENH M 3aJjadd BCET/Ia CTABATCS CBEPXY BHH3.
Nmenno Tak B 20-¢ rr. XX cronerus noctymui B. Y. Bepranckuii.
[loBTOpHM 1IENb: «OMHCATh TEOJIOTUYECKHE MPOSBICHHUS HKU3HH,
JaTh KapTHHY COBEPIIAIOIIETOCS BOKPYT HAC TUIAHETHOTO MPOIIECCa
(1960). JImkeHwme K€ K TOCTABJICHHOH 1€ BCET/1a IPOUCXOANUT CHH-
3y BBEpX: IIPH IIEJICHAIIPABICHHOM CHHTE3¢ (0000IIeHNnH) SMIHIpHude-
CKHX JJAHHBIX O €CTECTBEHHBIX TeNax 0ojiee HU3KMX paHroB. Korna ne
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XBaTaeT UMEIOLINXCS SMIUPUIECKUX TAaHHBIX, YTOOBI PEILIUTD 3a/1a4y,
MOCTaBJICHHYIO CBEPXY, TO, HCXOsI U3 HEe, CTaBAT CHEeUHANbHBIC UC-
CIICIOBAHMS AJISl TOYUYEHUSI HEJOCTAIOIIHNX TAHHBIX.

K ectecTBeHHBIM TenaMm TOOATBHON Pa3MEPHOCTH OTHOCATCS:
gacTe arMoc(epbl, pacloNoKeHHas HIKE O30HOBOTO ciiosi, Mupo-
BOH OKeaH, Ha3zeMHas JaHAmMAaQTHAs 000JI0UKa, paclpocTpaHeHHas
Ha KOHTHHEHTaX M OCTpOBax, M JuTocdepa n0 riayOomH 8 kM. DTa
4acThb JIUTOC(EPHI BKIIOYAET CIOH 0CaIOYHBIX MOPOJ, a TAKKE YacTb
TPAaHUTHOTO M 0a3aJIETOBOTO CIIOS. DTH Tejla He SBISIOTCA YEM-TO 3a-
CTBIBIIMM M HEeM3MEHHBIM. Kaxknoe 13 HUX HempephIBHO Kak-TO Mpe-
obpazyercsi. Hexoropsie u3 nmpeoOpazoBaHuil MPUCYIIH TOIBKO OAHO-
My €CTECTBEHHOMY TeJy Ti00ainbHOl pazmepHOoCcTH. Jpyrue oxBaThl-
BalOT HECKOJIBKO Tell.

BHyTpeHHee cTpoeHHe KaKIO0ro U3 3TUX €CTECTBEHHBIX TEJ TJI0-
0aJbHOM pa3MEepHOCTH pacCMaTPUBAETCS B CIIEIUATBHBIX JHCLUILII-
Hax (yueHue 00 atMocdepe, yueHue o ruapocdepe, JanamadpToBee-
HHUE U B TAKUX F€OJOTMYECKUX HAayKaX, KaKk MUHEPaJOrus, NeTporpa-
¢wus, muronorus, TekToHuKa). Hac sxe OyneT uHTepecoBaTh HECKOIBKO
nHoe. Kakre 0cOOEHHOCTH MMEET KaXK/I0€ U3 ITUX ECTECTBEHHBIX TEl
rinobansHOi pasmepHocTr? Kak U3 X MPOCTPaHCTBEHHOTO COCEICTBA
BO3HHKAIOT B3anMoieicTBUsA? B uem onu BeipakatoTca? Kakos Bkiiaz
Ka)XXZI0T0 U3 HUX B OMocdepHblie npouecchl? Poib KUBOro?

Jlumocghepa

Pa3mep. MOIIHOCTE €101 OCAIOYHBIX TOPHBIX TTOPOT KOJIEOIeT-
cst o1 0 10 16 KM, MOIITHOCTH TPAHUTHOTO CIIOST OT 24—26 KM (Ha KOH-
trHeHTax) 10 0 (B okeaHax). [loaTromy B HIKHEE Tesno Ouocdeps! (7Iu-
Tocdepy) B pa3HBIX €€ YACTSIX BXOMAT BCE TPH CJIOS 3¢MHOM KOpHI. JIu-
Tocdepa OT/eNsIeT OCTaTbHBIE Tela Orocqepsl OT BHYTPEHHUX YacTel
TUTAHETEHI, SIBJISISICh TEM CYOCTPaTOM, Ha KOTOPOM OHH PACIIONaratoTcsl.

Cocras. Jlutochepy cmaraioT BCe THITBI BEMIECTB, MPUCYIITHX
ouocdepe, HO SBHO MPeodOIATAIOT KOCHOE M OMOKOCHOE, 0OCOOCHHO
€CJIM pacCMaTpUBaTh TPAHUTHBIN CIION Kak Ciieqbl OBUTBIX Onocdep.
JKuBoe BemiecTBO B 3TOM Teme OmMocdephbl MpencTaBiIeHO UCKITIOUH-
TENBHO TEPMO(PHUILHBIMH MUKPOOPTaHU3MaMH, O 3HAYUTEIHFHON Mac-
CC KOTOPBIX CYyAWM IO pe3yJibTaTaM HX XU3HCACATCIBHOCTH B BUAC
3ayekel B 3eMHOM KOpe ra3000pa3HbIX M KUAKUX YTIEBOIOPOIOB.
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I'naBHelimmue nponeccel. Jlutochepe cBOCTBEH 0cOObI HAOOP
2€0/102UYEeCKUX U 2eOXUMUYEeCKUX npoyeccod. BenymuM cpenu HUX,
[O-BUIUMOMY, CJCIYeT CUMTATh TIyOUHHYIO0 MU(dEpEHIIUaINI0 Be-
[IecTBa MaHTHU IUIAHETHl. VIMEHHO ¢ 3TUM TNPOIECCOM CBSI3aHBI BCE
ocraneHble. K nuTocdepe mpuypodeHo mocliieHee 3B€HO OOBIIOTO
KpyrOoBOpPOTa COJIHEYHOW 3Hepruu. VIMEHHO B HEM IIpU METAMOp-
¢u3Me U neperiaBIeHHH OCalOYHBIX MOPO/]] BEICBOOOXKIAETCS 3Ha-
YUTENbHOE KOJIMYECTBO 3aKOHCEPBUPOBAHHOW COJHEYHOW DHEPTUH,
MIOTIOJTHSISI SHEPTrEeTHKY TIIYOMHHBIX MpoleccoB. JluTochepe mpucyi
U CBOEOOpa3HbIN Ouoceoxumuyeckuil npoyecc, B KOTOPOM y4acTBYIOT
TepMO(i)I/IJ'IBHLIe MHKPOOPraHMu3MbI, IPOAYKTOM KU3BHCACATCIbHOCTH
KOTOPBIX SIBISIFOTCS MECTOPOXKICHUs HepTH u ra3za B ee Heapax. C
npeoOpa3oBaHHUAMH, WIYIIMMU B TIIyOWHE NHTOC(EpHI, CBSI3aHBI H
BO3HHUKAKIINEC B HEl TEeKTOHUYECKHE ABWXCHUA, KOTOPBIC MPUBOAAT
K OIIyCKaHHUAM, MOAHATHUAM WM K T'OPU3OHTAJIBHOMY NEPEMEIICHUIO
OTACIIbHBIX YYaCTKOB 3eMHOH KOpEI, Co3aBast HepBH‘IHLIﬁ TCKTOHH-
yeckuil penbed. B pesynbrare MeHsieTCsl IPOCTPAaHCTBEHHOE pacipe-
ACJICHUE CyIlIn U MOPA Ha 3eMHOM IMOBECPXHOCTH, BbIPACTAIOT HA3EM-
HBIC U TIO/IBO/IHBIC XpeOThI. Bece 3T0 BiHseT Ha XapakTep HUPKYIISIHHA
BO3OYUIHBIX U BOJHBIX Macc.

Urak, mutocdepa urpaer BaxkHyro ouochepHyio posib. OHa TOT
0a3uc, Ha KOTOPOM pAacIojiararoTcs BCE OCTANbHBIC E€CTECTBEHHBIC
TCJIa, © UCTOYHUK BCEX XMMHUYCCKUX DBJICMCHTOB, Y4YaCTBYIOLIUX B
cTpoeHnn Oouocheprl. B Hempax muTochepsl 3apoXKIal0TCs FeOI0r -
YCCKHUC IMPOUECCChI, KOTOPBIC TaK UJIM MHAYC BIIUAIOT HA XO/ pa3BUTUA
Bcel Onocdepsl.

Ammocgepa

Pa3mepsl. B 310 ecTecTBeHHOE Teno 6nocdepsl, pacoararoie-
€Csl HETPEPBIBHBIM CJIOEM TI0 €€ epudepru, BXOAUT TOIBKO HIDKHSS
yacThk atMocdepsl 3eMiu (0 030HOBOTO CJIOA, JICXKAIIETO Ha BBICO-
tax 10-50 km). Ho B 3TOM HMXHEM ci10e aTMOC(EpPhI COCPEIOTOUCHO
87,5% ee mMacchl.

CocraB. Bcs atmMocepa B OCHOBHOM CJIOXEHA Tra3000pa3HBIM
OMOKOCHBIM BeIlecTBOM. KOJMYECTBO KMBOTO BEIECTBA IO CPaB-
HEHUIO C Ta3aMH OYCHb HEBEJIHMKO M COCPEIOTOYCHO y MOBEPXHOCTH
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3emnu. B coctaBe atMoc(epHOro BEIecTBa BBIACISIOT BE TPYIIIBI
KOMITOHEHTOB (TTOCTOSTHHBIC ¥ TIepeMeHHbIe). K MOCTOSHHBIM OTHOCST-
Csi rasbl, BCTpCUArOUIMECAa MOYTU BCETAa B OJMHAKOBLIX MPOLCHTHBIX
cooTHomeHUsX (Tadu. 1).

Tabmuna 1

TI'nasnvie nocmosannsle Komnonenmeol ammocgepul 3emau
(no M. M. Epmonaesy, 1975)

a3 Cooeporcanue, %

Bec Obvem
Aszor 75,53 78,09
Kucnopon 23,14 20,95
Aprou 1,28 0,93
CO, 0,05 0,03
Heon 1,8x1073 < 0,001
Kpunron 1,0x10+ < 0,001
Kcenon 8,0x10° < 0,001
T'enuii 5,24x104 < 0,001
Bojtopos 5,0x107 < 0,001

K mepeMeHHBIM KOMIIOHEHTaM PUHAIEKAT TE Ta3bl, COACPIKaHIE
KOTOPBIX OT MECTa K MECTYy MEHSETCS B IIMPOKHX Tpe/ieiax (B 3aBUCH-
MOCTH OT TEMIEPaTyphl, OJIN30CTH MOPSI, TEXHOTEHHOH AeATeHOCTH
U psina apyrux ¢axtopoB). K ux 4nciry oTHOCHTCS B MEPBYIO OUepenb
napoobpaszuas 800a, COAEpKaHue KOTOPOH B 3aBUCHMOCTH OT TEMIIe-
parypsl Mensiercst ot 0,025 mo 80,61 r/kr. Jlanee MIyT KOMIIOHEHTHI,
MIOJTHATHIE C TOBEPXHOCTH 3€MJIM WM TIOCTENIEHHO Ha Hee OCaXKIaro-
IWECs: Mblib, IOCTYIUBINAS B pe3ysibTare Oyph U yparaHoB (3a oaHY
YepHYIO MBUIbHYIO OYpI0 MOKEeT OBbITh MOAHATO mopsaka 1,5x108e
MOYBHI), & TAK)XKE MbLIb, BEIOPOILICHHAS] XHMHYECKUMH M METaJLTypru-
YeCKUMH TPEeANPUATHIMU; caxca (B COBPEMEHHBIX MPOMBINUIEHHBIX
ropoaax BbIagaer a0 1,35 Kr/M? caku B TON); 8VIKAHUYECKULL Neneil,
Pa3HOCUMBII TI0 BCEMY 3€MHOMY IIapY; KOCMUYECKAs Nblilb, TIOCTYTIA-
fomast B Ouocgepy M3 KocMoca M MOCTETIEHHO OCAKAAIoIIascs Ha T10-
BEPXHOCTH 3eMi (B CPEIHEM €€ BhIMamaetr 2,56x!2 2 exeroHo); nulib
om mepmosioephvix 63puleos (TOMbKO B Tepuoa ¢ 1948 mo 1955 rr.
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MOCTYIHIIO OKOJIO 6,5%10" 2 pagroreHHO# MMM, cojepkaiiei Sr*);
MopcKas coib, KOTOpas onajaeTr B atMocgepy ¢ Opbl3raMu MOPCKOH
BOJIbI (BHOCHMBIE TAKUM CIIOCOOOM COJTH TIO KOJIMUECTBY COTIOCTABUMBI
C MOCTYTIJICHUEM COJIEH B OKEaH C PEYHBIMU BOJAMU).

Kueoe seugecmeo B atMocdepe He 00pa3yeT CIUIONIHOM TUICHKH, a
MIPEACTAaBIEHO B OCHOBHOM PAacCEsTHHBIMH MHUKPOOPTraHW3MaMH, «I1J1aBa-
FOIIUMID» B BO3ayXe. KonmdaecTBo X ¢ BEICOTOM pe3Kko cokparnaercs. Tax,
€CJIM B MPU3EMHBIX CIosiX B 1 cM® MoxkeT coziepkarbest 70 11 000 Gakre-
puit u o 2 000 rpudKkoB, TO Ha BeicoTe 3,0-3,5 kM BcTpevaercs B 1 cm?
Bcero oT 4 o 11 mukpoopranu3zmoB. I1o Bo3ayxy MOeT pa3zHOCUThCS
IIBITbLIA PACTEHHH, a TAK)KE COBEPIIIAIOT MepesieThl HACEKOMBIE U IITHIIBI.
OTH niepeneThl, 0cOOEHHO NTHUIL, YUTUHAIOT ITyTH MUTPAIIUH XUMHYIECKUX
351eMeHTOB. [ITHIIBI B MI3BECTHOM pOJIE SIBJISIFOTCS] aHTHITOJAMH PEK: OHU
TIEPEHOCAT BEIlECTBa C MOpEN 1 OKeaHa Ha KOHTHHEHTHI.

I'naBHeiimmue npoueccobl, CBOMiCTBEHHBIE aTMOC(hepe, OTHOCATCS
K re0(pM3N9YeCcKUM U TeOXUMHYeCKHM. K BaXKHEUIINM reopH3NUECKIM
mpolieccamMm OTHOCUTCS HUPKYJISIIUS aTMOC(EPHL, & K TCOXUMHUECKIM
0bpazosanue 030Ha U3 MOJIEKYJ KUCIOPOAa IPU BO3AEUCTBUU Ha HUX
ynbTpaduoneToBhIX Tyueit (hoTtoxumudeckas peaxius). O30HOBBIM
9KpaH MpeCTaBIseT cO00W pe3ynbTaT AMHAMUYECKOIO0 paBHOBECHS
o0pa3oBaHusl U pa3pylieHus 030Ha. Korjga roBopsT O paspylieHHN
030HOBOTO CJIOSI TIOJ] BO3/IEMICTBHEM TEXHOT€HHBIX BHIOPOCOB B aTMOC-
¢depy PpeoHOB M APYruX BEIIECTB, TO UMEETCS B BUJY CIABHUT 3TOTO
MTOJIBUYKHOTO PAaBHOBECHSI B CTOPOHY OoJjiee OBICTPOTO pa3pylIeHHs
MOJIEKYJI 030Ha 0 CpaBHEHHIO C ero co3ganueM. Kpome Toro, mpu
rpo3ax B pe3ysibTaTe AIEKTPHUECKUX pa3paI0B MOJTHUIT 00pa3yroTcs
uonvl NO; u NH,. DTOT «IIOCTOAHHBIA UCTOYHUK HUTPATHOU (hop-
MBI a30Ta TOKa OCTaeTcs 3a MpeieaMd BHUMAHHS T'€0JIOTOB, Teo-
XMMHKOB, ITOYBOBEJIOB U arpoXWMHUKOB. [loka HE orleHeHa pojb aT-
Moc(epHOro a30Ta HH B MPOLIECCaX BBIBETPUBAHMS TOPHBIX MOPOI,
HU B TIOYBOOOpA30BaTEILHOM MpOIIecCe, HU B MUTATEIILHOM OajlaHce
pactenuih» (braros, 1985). Ha 3eMHOM 1m1ape €xeroTHO MIPOUCXOIUT
okojio 70 000 rpo3, ¢ YKMCIOM MOJHHUM mMopsaka 2,5 MUITMOHOB. B
pe3ynbTare B o Ha 1 kM2 BbImagaeT ot 1,5 T (yMepeHHbIe IIHUPOTHI)
10 3,5 — 7 T (HM3KHe MHUPOTHI) a30THOM KuciIoTH (bratos, 1985). BrI-
MaBIIasi BMECTE C KallJIIMHU JIOKIS a30THAs KUCJIOTa BCTYMaeT B 00-
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MEHHBIC PEAKIMU C TBEPJBIMA MUHEPAJIbHBIMH YaCTUI[AMHU MOYBBI U
MEepPEeBOINT MUTATEIbHBIC BeulecTBa (pocdop, kanuii, KaabLui U ap.)
U3 HEOCTYITHOTO COCTOSTHMS (TIOJICBBIE IITTATHI) B JISTKOPACTBOPUMBIE
(OPMBI, HCTIOJIB3yEeMbIC PACTEHUSMH IS TUTAHUSL.

Urak, atmMocdepe CBOHCTBEHHO pa3zHOOOpazue (U3UUECKUX CO-
CTOSIHMI ClIararolux e¢ OHOKOCHBIX KOMIIOHEHTOB, HEOOBIYHOCTD
MOJICKYJISIPHBIX PEaKIHii, HEMOCPEACTBEHHOE B3aUMOJICHCTBHE aTo-
MOB ¢ Jy4ucToii sHeprueil ConHia. ATMocdepa chirpaia HEeMalIyro
POJIb B paCIIMPEHUH TI0JIs X)KHU3HU. Tak, HaMyie 030HOBOTO CJI0S CO3-
J1aJI0 YCIIOBUSL JAJIsl Pa3BUTHSI HA3EMHBIX OPTaHU3MOB, a 0OJIbIIAs IO/
BM)KHOCTD BO3/IYIIHBIX MacC B COYCTAaHHU C HAJIWYHMEM B HUX IapoB
BOJIbI MIPUBENA K MepepacipeieieHHo Teria 1 Biaru B ouocdepe,
o0ecrieyrB ONTHMAITbHBIC JUIS )KU3HH TapaMeTphl 3TOi HOBOW Ha3eM-
HOM cpefibl OOMTaHHMSI.

Mupoeoii okeaH

Pa3mepnbl. MupoBoii okeaH SIBISIETCS OTHUM U3 CaMBIX KPYITHBIX
€CTECTBEHHBIX Tel Onocdepsl. O 3aHnMaeT 71% ImIomany moBepx-
HocTH 3emutu (361 MutH KB. KM), ero o0bem paBeH 1,37x10'8m?, cpen-
HssI TiyOuHa okoiio 4 kM. B Hem cocpenoToueHo 59,8% Bcelt BOIEI,
Haxosecs B Onocdepe (Tadi. 2).

CocTtaB. Mopckas BoJa mpeacTaBisieT coboil Teno, CI0KEeHHOe
B OCHOBHOM OHMOKOCHBIM BEIIECTBOM, KOTOPOE IPEICTABISIET CO-
00l IEPBUYHYIO Cpeay OOMTaHUS JKUBOTO BemecTBa. Kpome Toro, B
OKEaHWYECKUX BOJIaX MPUCYTCTBYET PaJMOAKTUBHOE BEIIECTBO, ITO-
CTYIIMBIIIEE C CYIIN U U3 InTOoc(epsl. B He3HAUNTETFHOM KOTMYECTBE
€CTh KOCMHUYECKOE BEIIECTBO, MOMAAA0MIee B OKEAHNUYECKHE BOJIBI U3
aTMoc(epsl, a Tak’ke KOCHOE BEIIECTBO, TIOCTYIHBIIEE U3 TNTOChHeps!
[IpY NOJABOAHON BYJIKAHUYECKOM E€ATEIBHOCTH U CHECEHHOE C CYIIH.

7Kusoe BemecTBo 3apoansiocs B MupooM okeane. M3 Hero oHo
HaYaJio CBOIO DKCIAHCHIO Ha CYIIy M BIIyOb 3eMHOH KOpHI. JKuBBIE
OpTraHM3MBI B OKEaHe pacIpe/ieIeHbl BeChMa HEPAaBHOMEPHO, OHH 00-
pa3yroT B HEM IUIEHKHU U crymieHus. OOBIYHO OHM MIPUYPOYEHBI K 00-
JIACTSIM, Ky/la TOCTUTAET COJTHEYHAS SJHEPTUS U TJI€ €CTh JOCTATOYHBII
3armac OMOTEHHBIX 3JIeMeHTOB. llepBas IIeHKa, IIAHKTOHHAs, pac-
ToJIaraeTcsl Ha TOBEPXHOCTH OKeaHa JI0 TITyOMH HECKOJIbKO JECIATKOB
METpPOB, BTOpas (IOHHAs) MIPHYypOUYECHA KO AHY, OCOOCHHO Ha MEJKO-
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BOAbAX, Kyaa MPOHUKACT cojHeuHbIN cBeT. Ha okeaHumdyeckom JHC,
B IIOJIHOM MPAKe, TOXC MPUCYTCTBYET JXKUBOC BCUICCTBO. Ho tam um
HCIOJIb3YCTCA HE (1)OTOCI/IHTG3, a XCMHCHUHTC3.

Tabmuma 2

Pacnpeodenenue 600uvl 6 buochepe u unmencuenocms ee 0omenda
(no oannvim M. M. Epmonaesa, 1975)

AKTUBHO y4acTBYIOIIECH B
OorochepHBIX mporeccax

Ecmecmeennvie mena DopMbl HAXOHCOEH UL Macca 600v1 | HUnmencusnocms
buocgepovl 60061 107 2 obmena, 200bl
MupoBoii okeaH OxkeaHbl U MOPSI 1374,613 3000
Atmocdepa Iaper Bozel B atmocdepe | 0,014 0,027
JlanpmagThas chepa | JlenHukn 0,22 8 600
Ozepa 0,23 10
Bogg! B peunsix pycnax | 0,001 0,032
ITouBenHas Biara 0,082 1,0
ITo3eMHEBIE BOJIBI 4,0 330
HMHTEHCHBHOIO 0OMEHA
JIutocdepa Toa3eMHbIe BOABI 56,0 5000
3aMeJJICHHOTr0 0OMeHa
®dusuuecku U xumuuecku | 700,0 10— 108
CBsI3aHHAs BOJA
KOHTUHECHTAJILHON KOPBI
(TpaHUTHBIN CIIOH)
®usuuecku U xumuuecku | 140,0 106108
CBsI3aHHAs BOJa
OKEaHNYeCKOU KOPBI
(6a3aIbTOBBIN CIION)
Bcero 2 296,94
B ToMm gncie BojpI, 1 456,96

B oxeane Ouomacca W MpOJYKTUBHOCTh BOJHBIX (POpPM OrpaHH-
YUBAJIACh (PU3UKO-XUMHUCCKUMHU CBOHCTBAMH TUAPOCHEPHI, Peryiu-
pyromnmu conepxkanne CO, B Boae. ITO OrpaHMYEHUE HE MO3BOJISAET
OOCTUTHYTH 3HAYUTCIIBHOT'O YBCIIMUCHU A 6I/IOMaCCBI PaCTUTCIILHOCTH.
JIJ'IS[ CHATHUA 3TOI'0 OTpaHUYCHUA ) KUBOMY BE€UICCTBY NPHUIIIIOCH BBIATH
Ha Cyl1y U OCBOMTH €€, paClIMPUB TEM CaMbIM 30HY KHU3HU. Nmenno ¢
paspelieHueM 3TOro MPOTUBOPEYHS CBs3aHa HEOOPATUMOCThH BOITIO-
LUOHHOTO TIpoliecca.
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B okeaHe ecTh HECKOJIBKO CTYIIEHHUH )KUBOTO BemecTBa. OAHO U3
HUX MPUYPOUEHO K KOHTAKTHOH 30HE CyIIX W Mops (Kak Ha mieibde
KOHTHHEHTOB, TaKk U Y OeperoB ocTpoBoB). B Hee ¢ cymu moctymnaeT
0O0JIbIIOE KOJTMYECTBO OPraHMYECKUX BellecTB. BTOpol Tum crymie-
HUI — 3TO IJIaBy4YHe Macchl BOAOPOCIEH B OTKPHITOM OKeaHe (cap-
raccoBble CryIIeHHs). TpeTHil THN CTYyIIEHHH NPUYpoYeH K 30HaM
amnBeJUIMHTA, A€ K MMOBEPXHOCTH OKeaHa MOJHUMAIOTCS XOJOAHBIE
rTyOMHHBIE BOZBI, OOTaThle OMOT€HHBIMH dJIeMeHTaMu. BHe 3Tux cry-
LICHUI OKeaHWYECKUE MPOCTOPH HAIIOMHUHAIOT MYCTHIHIO. B memom
IUIOTHOCTB KMBOTO BellecTBa NpuMepHO B 30 pa3 MEHBIIIE 110 CpaBHe-
HUIO ¢ nanamadTHON cdepoii (Bunorpanos, 1967).

W3BecTHO, YTO B MOPCKUX BOAAX B HUUTOXHBIX KOHIEHTPALHAX
MPUCYTCTBYIOT MOYTH BCE 3JI€MEHTHI Ta0nuisl Menneneena. JKuBbie
OpTaHU3MBbI OKeaHa 00J1aJat0T CIIOCOOHOCTHIO U3BJIEKATh U3 MOPCKON
BOJIbI M KOHLIEHTPUPOBATH B CBOEM TEJI€ OT/IEJIbHBIE JIEMEHTBI, TOBHI-
mas ux cogepxanue 1o 10 000 pa3. K Takum sneMeHTam oTHOCSTCA
1o/, MHOTHE TSKENbIe METaJIbI, 30710TO U T. 1.

I'naBueiimmue npoueccol. OkeaHy MPHUCYIIN BCE TUIBI MPOLEC-
COB, CBOMCTBEHHBIX Onocdepe. B HeM, Hapsiny ¢ atmocdepoii, coBep-
LIAI0TCSl BaKHeWIHe A Ouocdepsl reodu3nyeckre npoueccol. B
HUX OKEaH B CHJTy CBOMX OTPOMHBIX Pa3MepOB BBHIMIOJIHSIET POJIb BECh-
Ma MHEPLIMOHHOM CUCTEMBI, CTIAXKUBAIOIIEH TeMIIepaTypHble KojeOa-
HUS Ha MOBEPXHOCTH 3eMJIH. JTO UMEET MEPBOCTEIICHHOE 3HAUYCHHE
IUISL pacripelielieHs B Pa3IniHbIX 4acTsaX Ouochepbl Takux mnapame-
TPOB TOJIS )KU3HH, KaK TEMIIEpaTypa U KOJIMYECTBO BIIary.

MupoBoii OKeaH sBJIsIETCS HauYaIbHBIM 3BEHOM O'POMHOI'O BHEIII-
HETO KPYroBOPOTa BOJBI HA 36MHOM MMOBEPXHOCTH, @8 UMEHHO, UCTIapsi-
SICb C OKE€aHa, BOJIa IEPEHOCUTCS HA KOHTUHEHTHL. He MEeHbIIyI0 pob
MupoBoii OkeaH UrpaeT U B MEPEHOCE Teria, MOCKOIBKY BCS OKea-
HUYECKas TOJIIA HAXOIUTCS B MOCTOSHHOM JABMKCHUH IO MPHUYUHE
(PU3NYECKOTO pa3IniMsl CIaralolx ee BOOHBIX Macc. /1o moJoBUHBI
Teria MEKAY Pa3HBIMU YacTsAMH OHOC(EpBI IEPEHOCUTCS MOPCKUMH
TeUeHUsIMU (Ipyrasi MOJIOBMHA BO3LYIIHBIME). Takoe y4acTre okeaHa
B OOMEHE TeIuia 1 BJard MpeaonpeaesseT ero 3HaunTeNbHyI0 KIuMa-
TooOpasytoyto ponb. Hanbonee narnsansiii npumep — [onbhetpum,
poJb KOTOporo B popMupoBanuu knumata EBpomnsl orpomua. He me-
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Hee Ba)XKHBI TEOXUMHYECKHE M OMOTEOXMMHUYECKHE MPOLECCH, Mpo-
TEKalolye B HeM. MUpPOBOH OKeaH SIBIAETCS MOCIEIHUM 3BEHOM
(KOHEYHBIM BOJIOEMOM CTOKa) B IIOOATBLHOM MpOIECCe 0CaTOYHON
muddepenunannyn BemecTBa. ViMeHHO B HEM oOpasyeTcs OCHOBHas
Macca OCaJIoUHBIX TOPHBIX MOPOJ, KOTOpBIE B JalbHEUIIEM, MOcie
MepeIUiaBKu B HeJpax 3eMJIi, 00pa3yloT rpaHUTHOE OCHOBaHHE KOH-
TuHeHTOB. OKeaH B 3HAUMTEIILHOM CTEeHU peryaupyeT ra3000MeH B
ouocdepe, ocodeHHO yriaekucnoTel. Kpome Toro, B okeane Habo1a-
€Tcs, C OHOW CTOPOHBI, TPAaHIMO3HBIH MPOLECC MEePeHOCca YIIIEKUC-
JIOTHI U3 BBICOKHX IIUPOT B HU3KHE, a C APYyroi — eme Oonee rpaHau-
o3HbIH ponecc ucuepnanus CO, u3 aTMOC(EPHI U BOJHBIX MACC U €€
MepeBo]l B TBEPAbIC 0CaaKU (KapOOHATHI), KOTOPBIE 3aXOPOHSIOTCA Ha
nHe okeana. Bpems npebbiBanus CO, B aTMOC]epe COCTABIISET OKOJIO
5 ner, a cpeanee BpeMs JocTuxeHus atmocheproii CO, IpUIOHHBIX
cioeB okeana — ot 200 mo 2 000 siet. O MacmITaOHOCTH 3TUX MPOIIEC-
COB CBUJIETEIILCTBYET H pacipelesieHue YriIepoaa MeXIy OTACIbHbI-
MU dacTsamu ouocdepsr (Tadm. 3).

Tab6nuua 3
Pacnpeodenenue yenepooa é ouocghepe
(no oannvim A. I1. Bunozpadosa, 1967)
Konuuecmeso
Konuuecmeo
Obvexm Venepoo Ha eOUHULY
yenepooa, 6 2 Z
NOGEPXHOCMI, 6 2/CM
Opraau3Mbl MOPS ~ 1x10'® 0,002
OpraHu3Msl CyIx ~ 3x10" 0.06
ATtmochepa 6,3x10" 0,125
Oxkean 3,6x10" 7,5
Vi, HedTu U Apyrue KaycToOUOIHTHI 6,4x10% 664
CaHIsl, TIAHBI 1,0x10% 2 000
KapGonaTst ~5,0x10* >2 500

Ecmm IIPUHATH BO BHUMAHUC BCC I'a3bl, pACTBOPCHHLIC B OKCAHU-
geckoit Bozie (BMecte ¢ CO,), To OKakKeTCsl, 4TO MX 00BEM B TPH pa3a
Ooublie 00bemMa BOJIBI OKeaHa. [Ipu paBHOBecHH ra3oB aTMOC(eEps ¢
OKECaHUYECKOW BOJION pacTBopsieTcss HeOOJbINas YacTh ra30B aTMOC-
depor (okomno 0,5% He, Ar, N, O,u 1o 3 — 4% Xe). Uckmouenne
cocrasnser CO, (tabi. 4) (Burorpanos, 1967).
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Tabmnuma 4

Cocmag 2azo6 ammocghepol u okeanuueckoit 600wt (6 cm’/n)
(no A. I1. Bunoepaoosy, 1967)

Cooepoica- | Cooepoicanue Cooeporca- | Codeporcanue 6
a3 Hue 6 6 oKeaHuye- a3 Hue 6 OKeanu4eckou
ammocghepe cKoll 600e ammocghepe 600e
N, 781 13 Ne 1,82x102 1,8x10*
O, 210 2-8 He 5,3x10° 510
Ar 9,32 0,32 Kr 1x1073 6x10°
CO, 0,3 50 Xe 8x10° 7x10°

HacpimmeHHoCTs OKeaHM4YeCKOH BOJBI Ta3aMH PETyIHpPYeTCs
TEeMIIepaTypoii, COJEHOCTHIO0, aTMOC(EPHBIM JaBIeHHEM U OHOJIO-
rudeckuMu pakTopamu. OHa TOTUIMHAETCS OOIIUM Ta30BBIM 3aKO-
HaM. BooOmie xonmoaHbie okeaHWYeCKe BOABI PAHOHOB MPHUTIOIISIP-
HBIX o0iacTedl WM TITyOOKHe CIOM OKEaHOB PACTBOPSIOT OOJIbIIE
aTMOC(EpHBIX Ta30B U MOTYT OBITh HEJTOCHIIIIEHHBIMU HEKOTOPHIMU
13 HUX. Ternbie BOABI TPOMUYECKUX 00JacTel MepechIleHbl ra3a-
MH 1 0cBOOOXatoT ux B arMmocdepy. [lo Toit xxe mpuamHam oxeaH
nerom otzaet rassl B armochepy (O, CO,), a 3uMoii moruomaer ux
3 aTMOC(EepHI.

Mexry atMochepoii 1 OKeaHOM MPOUCXOTUT TPaHAMO3HBIH MTPo-
necc mupkynsauun CO,. XoJ0aHBIME BOJHAMHM TOJISAPHBIX 00J1acTel
CO, MHTEHCHBHO MOTJIOIIAETCS. DTH BOJIbI, OXJIAXKAACh, OITyCKAIOT-
csl Ha TIYOMHY W TITyOWHHBIMU TE€UYEHUSIMHU TIEPEHOCATCS OT APKTHKH
(AHTapKTHKHM) B CTOPOHY dKBaTopa. TaM OHU MOJHUMAIOTCS, HAIIPH-
Mep y 3amaiHbIX OeperoB AGprKH Ui AMEPHKH, TIPOTPEeBasiCh, OCBO-
ooxmarorcs ot uzdbiTka CO,. Okean NEHCTBYET KaK IPAaHIMO3HBIN
Hacoc, 3abupas CO, u3 atMmochepsl B XOJIOJHBIX 00/1aCTIX M OTAaBast
ee B Tponmu4eckux obmactax. B pesynbrare 1o mupkynsuun CO,
HaJl 9KBaTOPHUATbHON 001aCThI0 OKeaHa CO3/IaeTCs MOBBIIICHUE Tap-
nuansHoro nasnenus CO,. Papnosecne CO, B atmochepe u ruapoc-
(hepe, 61aromaps mporieccaM Ha TIOBEPXHOCTH 3eMITH, HalpaBIICHO HA
YMEHBIIIEHUE COJIEPIKAHISI Ta3000pa3HON YTIEKUCIOTH B TUApOochepe
u atMocdepe, Ha ee UCUepIIaHne U3 dTUX 0acCeitHOB, IEPEBO/T B TBEP-
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JIbIC OCAJIKK — KapOOHATHI. DTOT HANIPABICHHBIA MEXaHHU3M JICHCTBYET
HEMpPEPBHIBHO HAa BCEM MPOTSHKEHUH TEOJOTHYECKON HCTOPUU 3EMIIH.

Urak, okeaH, Onaromapsi CBOMM OTPOMHBIM pa3MepaM, BBITION-
HSIET B OMOC(epe BaXKHEHIIIYIO CpeA0CTaOMITH3UPYIONIYIO QYHKIIUIO:
puIaeT OONBIIYI0 HHEPIIMOHHOCTh BCEM MPOIECCaM TEIUIOBIaro00-
MEHA ¥ ra3000MEHa, B KOTOPBIX YYaCTBYET U CaM.

Jlandwag¢gpmuas chepa

Pa3mepbl. JTO ecTeCTBEHHOE TEJIO 3HAYUTEILHO MEHbIIE JIPYTHX
€CTEeCTBEHHBIX Tell Onoctepsl rmodansHoi pasMepHocTH. JlanamadT-
Has chepa mpuypoUeHa JIHIIb K IIOBEPXHOCTH CYIIH (KaK KOHTHHEHTOB,
TaKk ¥ OCTPOBOB), KOTOpasi 3aHUMACT BCETO JUIIb 29% MOBEPXHOCTH
3emmn (149 miH kB. kM). B mannmadtHyo cdepy BXOAAT U TOBEpX-
HOCTHBIC BOJIBI CYIIIH B BUJIE pEK, 03ep U 00noT. B omimume ot apyrux
€CTEeCTBEHHBIX Tel OHochepsl rTo0aIbHON Pa3MEpPHOCTH, JTaHIma(T-
Hast 000Jo4Ka mpepbiBucTa. TommuHa ee Toke HeBenuka. OT moBepx-
HOCTH 3eMITH OHA ITOTHIMAETCsI He OoJiee YeM Ha HECKOJIBKO JIECATKOB
MeTpoB (MakCUMyM CTO MeTpoB). B rmy0s 3emim manamadgTHas cdepa
Ha CyIlle YXOJHUT Ha niepBble MeTpbl. OIHAKO, HECMOTPSI HA CBOH CPaB-
HUTEJIEHO HEOOJIBINNE pa3Mephl, pOJIb JIaHAMA(THOW 000JI0UKH B OHO-
chepHBIX Mpolleccax BechbMa 3HauuTeNbHaA. IMEHHO B Hell Hambosee
WHTEHCHUBHO MTPOTEKAIOT OMOTEOXMMHUYECKHE TTPOIIECCHI.

Cocras. JlagmmadTHas 000109Ka CII0’KEHA BCEMH CEMBIO THIIA-
MU BeIeCTBa, HO JUIS Hee XapaKTePHBI MOBBIIICHHBIE, TT0 CPABHEHHIO
C JIDyTHMH €CTECTBEHHBIMHU TeJaMu Onocdepbl, KOHIICHTPAIUH JKH-
BOTO BellecTBa. MecTaMi OHHM MOTYT JIOCTHTaTh MHOTHX JICCSTKOB
BECOBBIX TPOIICHTOB.

7KuBoe BemrecTBO B JlaHmmagTHOW cdepe pacmpocTpaHSHO
B BUJIC €JIMHOW HENPEPHIBHON IJICHKU, KOTOpas OXBATHIBAET KaK ce
MMO/I3eMHYIO 4acTh (TIOYBHI), TaK W Ha3eMHYI0. JIMmb B 03epax oHa
MOJKET PaCIIeTIAThCS Ha INIAHKTOHHYIO U OCHTOCHYIO TUIeHKH. [110T-
HOCTH pacIpeeNeHusl JKUBOTO BellecTBa B JaHamadTHOH chepe B
30 pa3 BhIIIIE, YeM B OKeaHe. PazpeskeHre )KU3HU HAOII0IaeTCs NI
Ha JICJITHUKAaX W B IyCTBIHSX, 3aHUMaromux He 6omnee 10% cymm. Xu-
BOMY BeIECTBY JaHAMA(PTHONH 000JI0OYKH CBOWCTBEHHA CE30HHOCTD
KHU3HEHHOW aKTUBHOCTH, OTCIOJIA M TTYJIbCUPYIOIIUI XapaKTep Te0Xu-
MHYECKHX IIPOLECCOB, CBOMCTBEHHBIX €H.
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I'naBueiimmue npoueccsl. JlanamadrHas chepa KOHTHHEHTOB,
KaK 1 OKeaH, y4aCTBYET B TCOXUMUYECKUX H OMOTCOXUMHUYECKHX MPO-
neccax. K Hum otHocuTCes razooomen ¢ arMocdepoit (Boiaenenue O, u
nornomenue CO,). B nanamadTHO¥ chepe STOT npouecc NpoTeKaeT
OoJyiee MHTCHCUBHO, YeM B OKeaHe. Tak, M0 COBPEeMEHHBIM OLIEHKaM,
B aTMoc(epy MopcKasi 1 Ha3eMHasl PACTUTENBHOCTD IIOCTABIISIET TPH-
MEpPHO PaBHbIE KOJIMYECTBa Kuciaopoaa. Ho yuuTeiBas, 4To HOBEpX-
HOCTh CYIIU MOYTH B 2,5 pa3a MeHbIIIe TIOBEPXHOCTH OKEaHa, MOKHO
CKa3aTh, 4TO Ha cylie (POTOCHHTE3 PACTUTENLHOCTH MPOTEKaeT Ooiee
WHTEHCHBHO, YeM B OKeaHe. HazeMHasi pacTUTENLHOCTD, aCCHMILITH-
pysa CO, u3 atMocepHOro Bo3yXa, CBA3BIBAET €r0 B PACTUTEILHON
Ouomacce, 4acTh M3 KOTOPOIl MOTOM 3aXOpOHsIeTCS B BHIE Topda,
yrieit u T. 1. [IpaBaa, B HUX yriepoja COAEPKUTCS Ha OPSI0OK MEHb-
1Ie, YeM B U3BECTHsIKAX M ToJIoMUTax. Ho 1 caMm mpornecc cBS3bIBaHHS
HA3eMHBIMH PacTEHHSIMHU yIIIepoAa MPUMEPHO Ha MOPSIOK MOJIOXKE
HAKOIIJICHUS] KapOOHATOB B OKEaHe.

I'panAnO3HBIM OMOTEOXMMHUYECKHM TPOIIECCOM, MTPUCYIIUM TOJb-
Ko JaHamadTHOU cepe, ABISCTCS nHOUB00OpaA306aHUe, B PE3yIbTATE
KoTOoporo (opMupyeTrcs ocoboe eCTeCTBEHHOE TeJlo — Mo4Ba. B Hei
CoZIepKaHue KUBOTO BELIECTBA JIOCTHTAET JIECATKOB BECOBBIX MPOIICH-
TOB. IMEHHO K OKHCIIMTENBHON Cpejie TIOYB MPUypOoueHa HauBbICIIAs
reoXMMHUYecKas SHeprus. B mouBax HamOoiiee WHTEHCHUBHO MPOWUC-
XOJIAT MPOLIECCHI BhIBETpHMBaHUs Onaromaps npucyrcreuto O, u CO,,
KOTOpBIE BBIICISIIOTCS B MpOIECcCe JKU3HEACATEIbHOCTH ITOYBEHHBIX
oprann3mMoB. Bona, Bcera npucyTCTBYIOIIAsl B ITOYBAX, HEMIPEPHIBHO
pacTBOPSIET U BEIHOCUT MHOTHE XUMHYECKUE COeTUHEHHs, POpMUPYSI
XMMHU3M TIOBEPXHOCTHBIX BOJI, & B KOHEYHOM CUETE U COJIEBOW COCTaB
okeana. [louBa co3maer NpennoOChUIKK ISl CO3AaHMS PHHIMITHAIBHO
WHOTO MEXaHU3Ma MUTAaHMS 3€JeHbIX pacTeHuid. Ecinu mopckue 3ene-
HBIE PACTECHUS BIIUTHIBAIOT XMMUYECKHE COSANHEHUSI U3 BOJIBI BCEH T10-
BEPXHOCTBIO CBOETO TEJa, TO Y HA3eMHBIX PACTCHUM CO3/IAeTCsI IS ATO-
r'o CelMalbHbII Oprad — KOpHEBas cucteMa. B Mopckoi Bozie MpUCyT-
CTBYET MOYTH BCS Tabnuia MeHjeeeBa B paCTBOPSHHOM (hopMme Toi
WA MHOW KOHIeHTpaluu. [103TOMy Y MOPCKUX OpraHu3MOB Jjisi 00e-
crieueHns cebsi HeOOXOAMMBIMA MHKPOARJIEMEHTaMH BbIpabaThIBaeTCs
CTeMaTbHBI MEXaHW3M M3BJICUEHUs U3 MOPCKOI BOJIbI HY>KHBIX KOM-
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noHeHToB. OH crnocoOeH MOBBIIATH COAEPIKAHNE OTACIBHBIX AJIEMEH-
ToB B Tene cymectsa 10 10 000 pa3. Y Ha3zeMHBIX pacTeHUN MOCTaBKa
MUHEPAIbHBIX KOMIIOHEHTOB HJIET YEPE3 KOPHEBYIO CUCTEMY, U T104Ba,
00pa3Ho roBOPsI, SABISETCS TONH CaMOH «KyXHEi», B KOTOPOH AJIsI MUTa-
HUS TOTOBSITCS TIOABUXKHBIE JIETKOPACTBOPUMBIE COETUHEHUS MaKpo- U
MHUKPOKOMITOHEHTOB. B IMouBax reoOXuMHUYECKH YCTONYNBbBIE MUHEPAJIBI
MaTEepUHCKOM MOPOIBI PEoOPa3yroTCs B JETKO YCBOSIEMbIE COCIHMHE-
Hust. B nangmadtHO cdepe reoXMMUUecKHid COCTaB MAaTEPUHCKHX T10-
poA, 0COOEHHO MUKPOKOMITIOHEHTOB, BECbMa M3MEHYHB. JTa JICKHT B
OCHOBE BBIICIIEHHSI OMOTEOXUMHUYECKUX MPOBUHINH, pa3IMyaronIuxcs
MEXAy co00ii copepKaHueM MUKPO3JIEMEHTOB B MouBax. [loaTomy Ha-
3€MHBIE PACTEHUS B 3HAYUTEIBHON CTETIEHH 3aBUCST B CBOEM ITUTAHUH
OT TeOXMMHUH MaTEPUHCKUX MOpo. mouBkl. [Ipu n30bITKE MM HEXBAT-
Ke TeX WM MHBIX MUKPO3JIEMEHTOB B KaKOH-TH00 OMOre0XUMHUYECKOH
MPOBHUHIIMM Pa3BUBAIOTCS DHIAEMHUUYECKHE 3a00JICBaHUsI OPraHU3MOB,
KOTOpBIE NEPEAOTCS 110 MUINEBBIM LENSAM BIUIOTH O YEJIOBEKA, BbI-
3bIBasl y HETO JUCAIEMEHTO3. XOTS SHAEMHUYECKUE 3a00IeBaHus ObLIH
WU3BECTHBI JaBHO, HO AMCAJIEMEHTO3, BBI3BIBAIOIIUI MHOIHE TSXKEIIbIE
0oJIe3HH JIO/IeH, MPUBIIEK K ceOe BHUMaHKE MEJUKOB TOJILKO B TIOCTIC -
nue roasl (Tepmyrosa, 2001).

B nannmmadTHOH cdepe HauWHAETCS JIUTOTEHE3, 3aKaHYHBAIO-
LIMIHCS B OKeaHax (CM. HIXKeE), a TAK)Ke MMPOUCXOIUT KOHCEPBALUs ya-
CTH COJIHEYHOU dHepruu (B Topde, yrisx, NIMHUCTBIX MUHEpaliax).

Urak, nanamadtHOI cdepe npucyma Hauboee BEICOKAs TEOXH-
MuYeckas akTUBHOCTh. FIMEHHO B HEll B HaUBBICIIEH CTETIEHU peau-
3yeTcst OnoreoXxuMuieckast pyHKIHS KUBOTO BELIECTBA.

Ipoyeccwl, ceolicmaeeHHble
ecmecmeeHHbIM meJ1am 6uocgepbwl

JIroboe ecTecTBEHHOE TENO, O KOTOPOM T'OBOPHIIOCH BBIIIE, HE
SIBJIICTCS YEM-TO 3aCTBIBIIUM U HEM3MEHHBIM. Kax10e U3 HUX HETpe-
pBIBHO TipeoOpa3zyercs. DTH MpeoO0pa3oBaHus BOCTIPHHUMAIOTCA KaK
MPOIIECCHI%, TIPOMCXOISIINE B €CTECTBEHHBIX Teiax. B 6mocdepe, B

2B Hayke MO MPOIECCOM IOHMMAETCS 3aKOHOMEPHAs, MOCIIEI0Ba-
TeJbHasi CMEHa CIEAYIOLUX APYT 3a JPYroM MOMEHTOB Pa3BUTHs Yero-
1100, B KOTOPOM IPOUCXOIUT B3aUMOJICHCTBHE OMPEIICICHHBIX 3JICMCHTOB,

CJIaraolX Pa3BUBAIOLIYIOCS CUCTEMY.
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MEPBOM NPHUOIMKEHNUH, PA3IHYAIOT 5 OCHOBHBIX THIIOB IPOLIECCOB:
reoJIOTHYECKUe, Teopu3nyeckne, OHOJIOTHYECKUEe, TC€OXUMHUECKHE
1 OMOTeOXMMHUYECKHE. DTH TUIBI MPOLIECCOB Pa3IHYaIOTCs, PEKIC
BCET0, XapakTepoM B3aUMOJCHCTBYIOLUINX B HUX 3JIEMEHTOB, a TAKXKe
CBOMMH TPOCTPAHCTBEHHO-BPEMEHHBIMH MapaMeTpamMu. B mepBoM
Cllydae — 3TO TOpPHBIE MOPOJBI U UX KOMIUIEKCHI; BO BTOPOM — BOAHBIE
1 BO3YLIHBIE MAacChl; B TPETHEM — KUBBIE OCOOM M UX COOOIIEeCTBa; B
YEeTBEPTOM — XMMUYECKUE SIEMEHTHI U MX COeINHEHUSI.

Kaxnpiii u3 mepeyncieHHbIX TUIIOB 00benuHsIEeT OOonblIoe pas-
HOOOpa3ue MpoueccoB, KOTOPbIE KIacCU(UIMPYIOTCS U ACTATBHO H3-
y4aroTcs B OTACNBHBIX €CTECTBEHHBIX HAayKaX: I€OJOTUH, YUYEHHUSAX O
rugpocdepe u atMocdepe, OHOIOTHH, TEOXUMUU U Onoreoxumun. He
yriyOmsisick B 1eOpH CIIEIMANbHBIX HAayK, HA CEMHHAPCKOM 3aHSATHH
paccMoTpuM B 00LIEM BUIE MPOLECCHl, KOTOPhIE UIPAOT Hauboee
CYLIECTBEHHYIO POJib B CTAaHOBJICHMH W Pa3BUTHH OMOC(EpHI, OXBa-
TBIBAIOT HECKONIBKO ee Ten. [locTapaeMcsi mokas3aTk, B 4eM COCTOMUT
ux OuocgepHas poiib, KaKue MEKAY HUMH CYILIECTBYIOT B3aUMOCBSI3H.
3TO IOMOXKET HaM MOHATh OPraHU30BaHHOCTH OHOC(EPHI.

deHoMeHbl, podcdalowuecs npu ezaumodelicmauu
ecmecmeeHHbIX meJ 2/106a/1bHOll pazmepHocmu

[IpocTpaHCcTBEHHOE COCEACTBO M B3aMMOJICHCTBHIE TEJ TII00ATBHOM
Ppa3sMepHOCTH TIOPOXKIAIOT TpU OnochepHbIX (peHoMeHa — KITMMAaT, JTUTO-
TeHE3 U DBOJTFOIHS OPTaHUIECKOTO MUPA, KOTOPHIE TaK MIIF HHAYEC OKA3bl-
BaIOT CYIIIECTBEHHOE BIMSHHUEC HA KAKI0€ U3 B3aUMOJICHCTBYIOITHX TE.

CemuHap 7.1

Bonpocbl K KOHMpPOJIbHOII pa6ome

Haiitre o B. 1. BepHaackoMy omnpeeneHue Kaxjaoro u3 cemMu
THIIOB BEIIECTBA, clararmuiero ouochepy: KOCMHUECKOT0, KOCHOTO,
PaIMOaKTUBHOTO, PACCEAHHOT0, OMOTEHHOTO, KHBOT'0, OMOKOCHOTO.

Bonpocbi 0451 06cyxcdeHus

1. Kakue crnenuduueckre Mpouneccsl NPUCYIIH TOIBKO KUBOMY
BemecTBy? PestoMupyiiTe CBOM 3HaHUS C MTO3UIHI OHOCHEPHBIX TPO-
LIECCOB.
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2. Ha xakux sTamax JIMTOreHe3a B HauOOJbIICH CTETIEHH MPOSB-
nsieTcsl BIUsIHKE XHUBOTO BemecTBa? [Ipusnexute Bamm 3nanus w3
T'€0JIOTUH, TEOXUMHH.

3. B uem nposiBisieTcs BIUSHHUE 3BONIOLWH KUBOTO BEILIECTBA Ha
€CTeCTBEHHBIE Tena buochepsl?

3adaHus 019 camMocmosameabHOU pa6omul

1. ITocTpoiite cxeMy WM TaOMWIYy 1O TelaM TI00AIBHON pas-
mepHoctr. ComocTaBeTe aTMocdepy, MHPOBOH OKkeaH, JUTOChepy
n nangmadTHy0 chepy 1Mo pasMepy, COCTaBy, KHBOMY BEIIECTBY,
TJIaBHEUIIIMM TIpolieccam.

2. IIpoananu3upyiite TabIUITy IO TENaM TII00aTbHON Pa3MEpHOCTH.

CemuHap 7.2

3adaHus 0151 caMmocmosimesibHO20
npoeedeHus1 cemuHapa

1. Kpatko cuctemMaTu3upyiTe OCHOBBI 3HAHUM O T€0JIOTMYECKUX,
reo(U3NYECKUX, OMOJOTHYECKUX M TEOXUMHUYECKHX TPOIleccax, KOTo-
pbie Bl mouepnuynu u3 yke IpoCIyIIaHHbIX TUCIUTUINH WIH APYTUX
HCTOYHHKOB. BBIIEINTE M3 HUX TE, UTO CUMTAETE TJIaBHBIM JJIA II0-
HUMAaHUS X0J1a ¥ B3aUMOJICHCTBHS MPOIECCOB, UIYIIUX B OHocdepe.

2. [Tpunymaiite hopMy TpeICTaBICHHS, B KOTOPOU HATIISTHO ObLIH
OBl BH/THBI pa3JIUYUs TJIABHESHIIINX MPOIIECCOB: T€OJIOTMIECKHX, Teo(r3u-
YECKHX, OMOJIOTMYECKHX, TEOXUMHUYECKHX, OMOr€OXUMUYECKHUX.

Cemunap 7.3

Bonpocbli 0451 06cyrcdeHus

1. KakoBbl OCHOBHBIE (hakTOpbl (POpMHUpPOBaHUS KIMMaTa Mpu
B3aMMOICHCTBUH TEIl TI00abHON pa3MepHOCTH?

2. Yro Takoe runcorpaduyeckas Kpupas?

3. Ha kakux 3Tamax JuToreHe3a B HauOOJbILEH CTENEHH MPOsIB-
JIsieTcs BIUSTHUE JKMBOTO BEIIECTBA U TOYeMy?

4. B yem Bbl BuauTe BAHMAHUE SBOJIOLHMH KMBOTO BEIIECTBA HA
ecTecTBeHHBIE Tea ouocdepsl? [IpuBeaure npuMepsl.
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5. B yeM cka3bpIBaeTCs BIMSHHUE €CTCCTBCHHBIX TEN 6I/IOC(1)CpLI Ha
9BOJJIIOIIMIO )KHUBOI'O BGH_ICCTBB.? HpI/IBeI[I/ITC MIPpUMCPBLI.

Jlutepartypa

braros, 1985, 1999; byasiko, 1981; I'ymunes, 1993; Epmomnaes,
1975; Kanecnuk, 1947; Ky3nenos, 1991; IHomomunckuii, 1991; Ile-
pensman, KaceimoB, 1999; Xunemu, 1966.

O peryiATOpHO# QYHKIMH )KUBOTO BelleCTBa

«OKvBoe BEUIECTBO IOUCTHHE SBISIETCA
OJIHOH M3 CaMbIX MOT'YLIECTBEHHBIX CHJI Hallei
TUTAHETHI, a BEI3bIBacMasi €10 OMOTeHHAs MUATPa-
Ul aTOMOB TIPEACTaBIsAET (GOPMY OpPraHHU30-
BaHHOCTH MEPBOCTEIICHHOT'O 3HAYECHHS B CTPOE-
HUU Ouocheps».

«buoreoxumudeckne QYHKIUU >KUBOTO
BEI[ECTBA PACIPOCTPAHIIOTCA Ha BCIO IIaHE-
Ty ... OHU OIPEeNeNAI0T B MIIaHETHOM MacIITa-
0e OCHOBHOE MPOSIBICHUE KU3HU U SBIISIOTCS
OCHOBHOW XMMHUUYECKOU peakiuei >KMBOro Be-
IIECTBAY.

«YenoBeK HEPa3phIBHO CBA3aH B OJIIHO
IIEJIOE C JKU3HBIO BCEX JKMBBIX CYIIECTB, CYIIE-
CTBYIOIIIX WJIH KOT/Aa-IN00 CYIECTBOBABIIIHX ...
3OTa CBA3b COCTABIISET YaCTh BEITMKOTO T€OXHUMH-
YECKOTO SIBJICHHUS — KPYTOBOPOTa XHMHUYECKUX
3JIEMEHTOB, — BEI3BAHHOTO MMUTAHWEM OpPTaHU30-
BaHHBIX CYIIIECTBY.

B. U. Bepnaockuii

B OTKpBHITHIX HETMHEHHBIX HEPABHOBECHBIX CHCTEMaX, K KOTO-
pBIM OTHOCHTCS Onocdepa, YCTOMIUBOCTL €€ PYHKITMOHUPOBAHUS U
pasBuTHA 00ECIeYMBACTCS TEM WM HHBIM DPErYJIATOPOM, KOTOPBIT
OCYIIECTBIISIET PEryJIMpoOBaHHe ONarojapsi CBOUM MPSIMBIM U 00paT-
HBIM CBSI3SIM C dJIeMEHTaMU, oOpa3yronumMu cucteMy. Kak mokazan
B. U. Bepranckwuii, B 6uochepe poias TAaKOTO PETyJISTOpa BRITOTHICT
JKUBOE BEIIECTBO, OJarofapss CBOMM OMOTC€OXUMUICCKUM (DYHKITHSIM.
Cpenu nocneAHuX OH BBIAEUT 9 THITOB (TalII. 5).
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Tabnuua 5

Buozeoxumuueckue pynkyuu ouocgeput
(no B. U. Bepnaockomy, 1960 8)

Buoeeoxumuueckue Gynkyuu
ouocgepui

HUcnonnumenu buoceoxumuyveckux pynxyuii

1. T'azoBas pynkims. Bes coBokynHOCTD
ra30BbIX PEAKIMH JKUBBIX BEMECTB: N, —
0,-CO,-CH,-H,-NH -H.S

Bce oprannzmst

2. Kucnoponnas byHKUIMS
oOpa3oBaHue CBOOOJHOrO KHCIOPOJA
(3 CO,uH OnT. n.)

XnopodunbHbie pacTeHuUs

3. OkucnutesnbHas QyHKIUS — OKHCIIE-
HHUe OoJiee OCTHBIX KHCIOPOIOM COCIH-
Henwnii. UMeet MecTo 11l BCceEX COeaUHE-
HUH BJIEMEHTOB, CIIOCOOHBIX B OHOChepe
JIaBaTh HECKOJIBKO CTaJMil KHCIOPOIHBIX
coequnennit (Fe, Mn, S, Cu, N, C, H)

Bakrepuu, Gombliiieii 4acThi0 aBTOTPOQHBIC

4. Kanbruesasi pyHKUUS — BbIJICIICHNE
KaJIbLHs B BUJIC YUCTHIX COJIEH (IIPOCTBIX
¥ CJIOXKHBIX); YIJICKUCIIBIX, [ABEIHBO-
KHCIBIX, (POCHOPHOKUCIBIX U T. II.

Bopnopociu (xinopodusbHbie), bakTepu,
MXH (XJTOPODIUTBHBIE), OAHOKIECTOUHBIC
JKMBOTHBIE (KOPHEHOXKKH, 4aCTh Pano-
JISIPHiA); TIO3BOHOYHBIE; BOJHBIC, TTIABHBIM
00pa3oM MOpPCKHE OpraHu3Mbl, 00pasyoine
KaIbIIMEBBIE CKENETHI (pa-KooOpasHbIe,
MOJUTFOCKH, UTTIOKOXKHE, KOPAJLIbI, THAPOUIBI,
OpaxHOIIOIBI, MIIAHKH, TO3BOHOYHBIC U T. 11.)

5. BoccraHoBuTenbHas QyHKIUS (Pe3KO
BBIp@KEHa Ul CyJIb(paToB) — CO3JIaHUE
H,S, FeS, u, no-sunumomy, npyrux
cepHHCTBIX MeTaiuioB (ZnS, CuS u T. 1m.)

6. KonuenrtpamuonHas yHKIHS
CKOIUICHUE OTACIbHBIX DJICMEHTOB U3 UX
paccesiHUASL B OKpY’Karomie cpene. JTo
spiienne u3BectHo s C, Ca, N, Fe, Vn,
Cu, Ba<Sr, J, V, K, Na, Si u ap.

bakrepun

OpraHusmbl KMBOTHBIE M PaCTUTENIbHbIE
pasHbIX CEMEHCTB — OJHOKJIETOYHBIE U
MHOT'OKJIETOUHbIE

7. OyHKIUS pa3pyIICHUs OPTaHNIECKUX
COEIMHEHUH — Pa3IoKeHHE UX C
BeiienenueM H O, CO, u N,

D1y  (QYHKUMIO  BBIIOJHSIOT,
o0pazom, OaKTepuu u rpuobI

TJIaBHBIM

8. DyHKIMS BOCCTAHOBUTEIHHOTO
Pa3IIoKEeHUST OPTraHUYECKUX COCIHE-
nui, naromas HS, CH, H u . m.

bakrepun

9. @yHKUUSA METa0bOIN3Ma U JIBIXaHHS
OpraHu3MOB, CBSI3aHHAsI C TIOTJIOLICHUEM
O, n H,0, Beinenenurem CO,, murpanueit
OpPraHUYEeCKUX IEMEHTOB

Bce oprannzmsl
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B. U. Bepuanckuii (1960 B) cuurtan «1) uto Bce 0e3 UCKIIIO-
YEHUs TeoXUMHUYecKre (YyHKIIMH KHBOTO BelllecTBa B Ouocdepe
MOTYT OBITh HMCIOJHEHBI MPOCTCHIIMMHU OJHOKJICTOYHBIMU OpTa-
HHU3MaMH, 2) 9YTO HEBO3MOXKEH OPTaHH3M, KOTOPHIH MOT OBl OJHUH
WCIIOJHATH BCE 3TU T€OXUMHUUYECKUE (DYHKITUU U 3) YTO B XOJI€ T€O-
JIOTUYECKOT'0 BPEMEHHU MPOUCXOJIUIIa CMEHA Pa3HBIX OPraHU3MOB,
3aMeNIaBIInX APYT APyra B UCIOJHEHUH NaHHOW QyHKIUU Oe3 u3-
MEHCHUS caMOl (PYHKIIUWY.

B coBpeMeHHOI TpaKTOBKE 4Yaille KOHKPETU3UPYIOT (YHKIIHH
’)KUBOTO BEIIECTBA: IHEPreTHUYECKYI0, ra30BYI0, TPAHCIOPTHYIO,
KOHIEHTPALMOHHYI0, 1eCTPYKTUBHYIO.

buorennas murpamus noguuHAETCS TPeM OMOre0XUMHUYECKHM
NPUHIOMIIAM, KOTOpbIe chopmynupoBan BepHaackuii:

1) OnoreHHast MUTpanys CTPEMHTCS K MAKCHMAJILHOMY TPOsIBJIe-
HHUIO J1aroapsi pa3MHOKEHHIO OPraHU3MOB;

2) B KAXKYI0 Ie0JIOTHYECKYI0 110Xy 3eMIsl 3acelIslIach NpeieIbHO
TOJIHO 110 CBOEMY BPeMeHH BCJIeICTBUE IKCIIAHCHHU KU3HH;

3) s3Bomonus Ouocdepsb! UIET B HANPABJICHUH YBeJIUYeHHs OHO-
TeHHOH MUTpPalMH aTOMOB HM3-32 YBeJWYEHHUS YHMC]Ia GHOJOTMYECKHX
BUJIOB

He cpasy Bce xumuueckue 3J€MEHTHI IPUHSUIA y4acTue B OHO-
reOXMMHYECKUX TIpoueccax. B mocineanue roxapl ObLia BBISBICHA
MOCIIEA0BATEILHOCTD X BKJIIOUEHUS, YTO MO3BOJMIO CO34aTh Ono-
TEHHYIO KJIACCHU(PHUKALMIO XMMUYECKHX JJIEMEHTOB. BhIAcHWICA H
XapakTep KpyroBopoTa B OHocdepe MHOTUX XUMHUYECKHUX 3IIEMEH-
TOB M MX COCIWHEHHI, a TAKKe M CIOCO0 caMOOpraHU3allH 3TUX
KpyroBopotosB. Tak, IOCTENEeHHO cTana IPOSICHATHCS CYLIHOCTb pe-
TYJSTOPHON (YHKLIMHU KMBOTO BellecTBa. PaccMOTpUM KpaTko pe-
3yJITAThI 3TUX TPEX HANPABJICHUN UCCIEIOBAHUN.

Hcropuio oOpa3oBaHUs KMBOTO BEILECTBA HAIVIAHO ICMOH-
CTpUpYET OMOTreHHast Ki1acCU(PHUKALUI XUMUYECKUX JIEMEHTOB, MIPe-
noxenHast B. Y. bratoBeiM (Tab:a. 6). OH momnarai, 94To XUMHYECKUH
COCTaB COBPEMEHHBIX XHUBBIX OPraHU3MOB CKJIAJIBIBAJICS MO/ BO3EH-
CTBUEM JIBYX IIPOLIECCOB.
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Ilocmoannoe usmenenue xumuyeckozo cocmasa TAAPo- N -
Tocdepsl (CABUT COOTHOUICHUS XMMHUYECKHX SJIEMEHTOB), MPOMC-
XOJs1lee BCAEACTBHE BYJIKaHU3Ma U BBILIEIaYMBAHUS TOPHBIX TO-
pox.

Tosenenue cenemuyecko2o KOHMpPO.ia 3a COXPaHEHUEM CIIOKUB-
LINXCS COOTHOLIEHUH MEXYy XUMHUYECKUMU 3JIEMEHTaMHU BHYTPH KH-
BBIX OPraHU3MOB, H0O TIOCTOSTHCTBO BHYTPEHHEH cpelibl — He00X0 -
MO€ YCJIOBHE UX CBOOOHOM KU3HH.

B npennoxennoit B. . bratoBeim O6uorenHoi kiaccuduka-
WK BCE BJIEMEHTHl MEePUOANYECKO Tabmuipl MeHnneneesa moa-
pasjesieHbl Ha [1Ba THIAa: OMOTeHHBIC, KOTOPBIE yYacCTBYIOT B Me-
Ta0oJIM3Me )KUBBIX OPTaHU3MOB, H A0MOTCHHBIE, HE YYaCTBYIOIIHE
B HEM. bruoreHHsle 37€MeHTHI, B CBOIO OYepeib, MOApa3/IesICHBI
Ha [ATh TPYNI, KOTOPBIE Pa3InuaroTCsi MEXIy co00il BpeMeHeM
BKJIIOYEHHUS B METa0OJIM3M OpraHu3MOB (OT paHHHX 3TAIOB pas-
BUTHUS JKMBOTO BEIIECTBA 0 YETBEPTUYHOTO mnepuonaa). B aroii
KJIacCU(UKAUU HE HAIJIOCh MECTO MOHATHIO «TOKCHUYHBIE JJie-
MeHTB». B. U. BratoB (1999) cuuTaer 3T0 MOHATHE apXaudHBIM
1 NMOTOMY HE UMEIOIIUM IpaBo Ha cyuiecTBoBaHue. OH moadep-
KHYJI, 9TO «HM30BITOK JIO00OTO XMMHYECKOTro 3ieMeHTa (0yap To
cepa, *ene30, IMHK HIH 30JI0TO) B YEIOBEUECKOM OpTaHU3MeE
NPUBOAUT K MATOJIOTHH. DTO KacaeTcs 3JIEMEHTOB BCEX TPYIII,
Ja’ke MepBOo3JIEeMEHTOB. IleyanbHO M3BECTHAsI CUHUIIBHAS KHUCIO-
ta umeeT opmyiny HCN, 1. e. mpencrasnset co6oil coequHeHne
Tpex opraHoreHoB. CienoBaTeIbHO, pedYb MOYKHO BECTH TOJBKO
0 TOKCHYHOH KOHLEHTPAUHH JTHOO O TOKCHYHBIX COCAMHEHUIX
TOoro unu uHoro snementay (braros, 1999). Ota 6uorennas kinac-
cuuKanus, AEMOHCTPHUPYIOWAs POJb OTAEIBHBIX XUMHUYECKHX
3JIEMEHTOB B 3BOJIOLMH KMBOTO BEIIECTBA, MOMOTaeT 0ToOpaTh
HanOoJsiee TOKa3aTeIbHbIE TPUMEPHI KPYTOBOPOTOB XUMUYECKHUX
3JIEMEHTOB, IPUBEJECHHBIX HUXKE.
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IIpumepvsl Kpy2osopomoes 8 6uocgepe
XUMU4ecKux 3/71eMeHmMo8 U ux coeduHeHutl

N3BecTHO, 4yTO Ha Hallel TJIAHETE OrPaHNUYEHBI 3aMachl )KU3HEH-
HO BaXKHBIX XMMHYECKHX 3JIEMEHTOB U UX COCJUHEHHH, y4acTBYIO-
IIMX B OMOJIOTMYECKHUX M OMOreoXnMHUecKux mpoueccax. Heorpa-
HUYEHHO JIOJITO MCIOJBb30BaTh OTPAHUYEHHBIE 3allachl MOXKHO JIUIIb
10 IPUHIUITY KPYyroBopoTa. IMEHHO 3TOT NMPUHIINI JIE)KUT B OCHOBE
¢yHkunonupoBanusi Ouocgepsl. B 3ToM paszmene paccmoTpena o0-
mIasg cxema peaju3alnyy 3TOr0 NpUHIKIA Ha IpUMepe psaa XuMHude-
CKHUX 3JIEMEHTOB U MX COCMHEHHIA, BBITOIHAIOMINX B OMOT€OXUMHYE-
CKHX Ipolieccax pasHele QyHKuH. Kpurepusmu oTO0opa nocmysxKumu:
POIb XUMHUYECKOTO 3JI€MEHTa (COeIMHEHNH XUMHYECKHUX 3JIEMEHTOB)
B TpaHC(HOpPMAaLMK U aKKyMYJSIIMK 3HEPruu B Ouocdepe, 3aHMMAae-
MO€ MEeCTO B OMOreHHOW KiacCH(HUKAIUKW XUMHUYECKHX HIICMEHTOB
B. U. braTosa, cTeneHb U3y4€HHOCTH.

Io 3™ KpHuTEpHsM OBLUTO BHIOPAHBI YETHIPE XUMHUUECKUX JIEMEH-
Ta U OJTHO MX COEAMHEHHE. JT0 OOBIKHOBEHHAs BOJa (COCIMHEHUE BO-
J0poZa ¥ KHUCIIOPOJia), KOTOpasi UIpaeT, C OXHOW CTOPOHBI, POJIb BCEOO-
LIEro pacTBOpUTENs (JIF000H OMOreOXMMHYECKHIA MPOLIECC UACT TOIBKO
B BOJIHBIX PacTBOpax), C APYroi — posib TpaHcopMaTopa U aKKyMyJisi-
TOpa COMHEYHOHN SHEPruH, Onaronaps paboTe KOTOPOro 00ecTeunBaeTCs
SHEpreTrKa psiaa reopU3HIECKUX M Ie0JIOTHUECKUX MPOLIECCOB.

Hanee tpu xummueckux anmemeHTa (O, C, N), UCHOTHIOIINAX
POJb TEOXUMHUECKUX TPaHC(HOPMATOPOB U aKKYMYJISITOPOB cBOOOI-
HOW 3HEpruu. DTH 3JIEMEHTHl B pasHbIX mpoueccax (POTOCHHTE3 H
Ip.) TpaHC(OPMHUPYIOT U 3aracaroT COJIHEYHYIO SHEPIuio, KOTopas
3aTeM PacxoayeTcs Ha MOoJIepKaHue OMOIOTHIEeCKUX U ONOTe0XUMH-
Yyeckux mpoueccoB. M Hakonern, ¢ocdop, KOTOpI MPUHAIEKHUT K
rpymIe co3aTenel NEpBUYHON TOKIETOUYHOM )KU3HH U HEPEMEHHBIX
y4acTHUKOB (hopmupoBanus OenkoBbix Monekyn (AHK u PHK).

Hwxe paccmoTpeHa JMIIb NpUHOMIHATBHAS CXeMa KaKIOTO
KpPYrOoBOpOTa, a XapaKTep ee pealn3aliu B Jr000i yactu Ouocgepsl
OyzaeTr cBOH, OCOOCHHBIN, 3aBUCSIIUN OT CBOEOOpa3usi KaXIOro Me-
cra. M3yuennem 3toro cBoeoOpa3us peaau3auuy NPUHIWIHAIBHBIX
CXE€M B Pa3HBIX JaHAmadTax 3aHUMAaeTCs OTAeNbHAs HayKa, Ha3bIBae-
Masi TeOXUMUer nanamadra.
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Kpyzoeopom 600b1

Boga — 3T0 mpocreiiniee coequHeHNE BOAOPOAA M KHCIOPOJA,
OHa Urpaer B Onocdepe UCKIIOUUTENBHYIO POJIb. JTa poiib 00YCIIOB-
JIeHA LIEJBIM PSIoM 0COOEHHOCTEH BOBI, PACCMOTPEHHBIX HIKE.

Ocob6ennocrtu. [lepBas 0cOOEHHOCTH BOJBI COCTOUT B TOM, YTO
OHa B OYKBaJbHOM CMBICIIC TPOHHU3BIBACT BCIO Omocdepy, NpUCyT-
CTBYS B BUJE Iapa B Tponocdepe, B )KUAKOM U TBEPIOM COCTOSHHU
B ruzapocdepe, manmmadrHoi chepe u murochepe. B moazeMHoil ru-
Iapocdepe oHa He TOJNBKO MPUCYTCTBYET KaK TPYHTOBBIE U OJ3EMHEBIC
BOJIBI, HO ¥ 3aIIOJIHSIET BCE MYCTOTHI M TPEIIMHBI B TOPHBIX IOPOAAX B
IUIEHOYHO-BOJIOCHOM M KamIsIpHOH (popme. Boa BXoanuT Bo MHOTHE
TOPHBIE TOPOJIBI MO0 B KPUCTAIUIMIECKHE PELIETKU (KPUCTAIIN3aLH-
OHHasl BOJa), MO0 B CTPYKTYPY MOJIEKYJ (KOHCTHTYLIMOHHAS BOJA).
Oco0eHHO 3TO KacaeTcsi TeX TOPHBIX MOPOJ, KOTOpble CPOopMUpPOBa-
JMCh B 30HE THIIEpreHe3a (B KOpax BHIBETPUBAHMS) — TJIMHBI, THUIIC U
T. 1. BOT 3Ta Be3gecynIHOCTh U ecTh TIaBHass 0COOEHHOCTD BOJIBI KaK
XMUMUYECKOT0 COCAMHEHHS, JIeKallas B OCHOBE €AUHCTBA OHOC(EpHI.

«Bcst Boa 3eMHOI KOpBI TIPENCTABISAET KaK Obl CIUIOIIHYIO €AH-
HYIO BOJHYIO 000JIOUKY, HAXOJSILYIOCS B HEMPEPHIBHOM CBS3H, B PaB-
HOBECHH, C OJJHOHM CTOPOHBI, 4epe3 BOJHbIEC apbl TPOIOCHEPEI, C ApY-
rOil CTOPOHBI, Yepe3 KalWUIAPHbIE, UIEHYaThIe BOJBI, IPOHUKAIOIIIE
BCE TBEPJOE BELIECTBO — TOPHBIE MOPOABI Ouocdepsl, cTpaTucdepsl,
MeTaMOp(UUECKOI 1 TPaHUTHON 000JI0YEK, U CBSI3aHHYIO B CIUIOIIHYIO
Maccy runpocepy. ITo eanHas Macca BOJIbl — BOJHOTO pacTBOpa — CO-
CTaBJISIET HECKOJIBKO MPOLIEHTOB "3eMHON KOpbI". DT0 OonblIoe Tuia-
HETHOE SIBJICHUE — eIMHas Macca BojbD» (BepHaackuid, 1987).

Bropas 0coOeHHOCTb BOJBI COCTOUT B TOM, YTO OHA SIBIISIETCS XO-
POLIMM pPacTBOPHUTEJIEM Ul OY€Hb MHOTUX BELIECTB, KOTOpPBIC B HEH
HaXOJATCSI B HOHU3UPOBAaHHOM cocTosiHuu. [1o cymiecTBy, mogassito-
iee OONBIIMHCTBO PeaKni IPH OMOTEOXUMHUYECKUX MPoIieccax UAYT
B BOJIHBIX pacTBOpax (MOHHBIX WM KOJUIOWAHBIX). biaarongaps stomy,
BOJIa UMEET MCKIIIOUUTEIbHOE 3HAaUEHHE /ISl )KUBOT'O BEIECTBA. JTO
Xopol1uo Belpaxkaet agopusm: «I e Boga, Tam u xu3Hb!» TpeThst oco-
OCHHOCTH CBsI3aHa C TE€M, 4TO B OMocdepe BoJa HaXOOUTCSA B TPEX
arperaTHBIX COCTOSIHUSIX — TBEPAOM, XHIKOM M razooOpasHom. Ona
XOPOIIUI TEIMIIOHOCUTENb: CKPBITAas TEIJIOTa IUIAaBIeHuUs ibaa — 79,4
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KaJ/r., a mapooOpa3oBanus — 538,6 kan/r. IMeHHO 3TO ee CBOWCTBO
B 3HAYUTENbHOW Mepe 00ecreynBaeT YHEPreTUKy psila dK30r€HHBIX
T€OJIOTUYECKUX U Fe0(U3NIECKUX TTPOLIECCOB.

IIyTn nmoctynuienust 1 M3bATHS BoABI B Onocdepy. Bes Bona,
HaXOJAIIAsACs Ha HAllleH MIaHeTe, UMeeT KOCMHUYECKOe MIPOUCXOXKIe-
HUE, HO ITyTHU €€ MOCTYIUICHNs pa3In4Hbl. 13 Heap MtaHeTsl py Mar-
MaTHYECKHX TMpoLeccax WAET MOTOK BOABI B BHUJE Ia30BBIX CTPYH H
THIPOTEPMAJIbHBIX PACTBOPOB. DTO OCHOBHOM MCTOYHHUK BOABI, OJa-
rogaps KoTopoMmy oOpazoBaiack ruapocdepa. A. II. Bunorpagos
(1967) yxaspiBaeT, 4TO Ha MOBEPXHOCTh 3eMJIM IOCTYHAaeT OKOJIO
7% BOIBI OT Macchl M3BEPTHYTHIX U3 HeAp nopoa. OH MPUBOAUT Clie-
aytomre pacueTbl. Bes ruapocdepa (1,6x10%r) mo OTHOIICHHIO KO
BCEM TOPHBIM TOpoJaM 3eMHOU KophI (2,4x10%r) cocraBisiet 6,7%,
T. €. He Oonee 7%. Heckonbko unbie ungpsl npusogsat E. C. I'aBpu-
nenko U B. @. Jlepnronsn (1971), HO OHM paccMaTpUBAIOT UL Oa-
3aJbTOMIHBIA MarMaTu3M, KOTOPBIH COCTABISIET TOJNBKO YacTb BCEX
MarMaTHYeCKHX MPOLECCOB.

«bazanpToBas MarMa MOXeT copepxath 10 12% (a Ha riryOuHe —
naxe 10 18%) 10BEHUILHOM BOABL, T. €. BOJBI, paHee ObIBIIEH B MAHTHU.
OO11ee KOTMYECTBO BOJBI B MAHTUH, UCXOAS U3 COJIEP)KAHUS €€ B MeTe-
opurtax, orieHuBaercs B 2,1x10%r (macca ManTuu coctasiset 4,1x10°'r,
v 68,1% Bcelt Macchl Hatlel riaHeThl). TakuM 00pa3om, Best THIPOC-
(epa 3emuu coctapisieT okono 12% nepBoHaYaIbHBIX 3a11acOB BOZKI B
Mantun. OHAKO BCS Macca BojbI B macce 3emin (5,977x10%r) epBo-
HavyanbHO coctaBisuia 3 10% 1, n Hama ruapocdepa paBHa 8,4% 3Toit
BEJIMYMHBL. Y CJIOBHO TO/IPa3yMEBAETCsl, YTO JUCCHIIALNS BOABI B IIPO-
CTPAaHCTBO M MOCTYIUICHHE M3 HETO Ha 3eMIII0 YPaBHOBELIHMBAIOT IPYyT
npyra (I'aBpunenko u deprronsu, 1971, c. 21).

Kakoe-To xonuuecTBO BOABI B THIApOC(EpY MOCTYNAeT U MPHU
OKHCIIEHUH KHCIIOPOJIOM BO3[yXa MeTaHa, UAYLIETo U3 HeAp 3eMIIH.
Ho onHo He com3mepuMo ¢ BBIJEIIEHUEM BOABI MPU MarMaTHYECKUX
npoueccax. OOpaTuTe BHUMaHUE Ha JBE HU(PBI: KOTHMYECTBO BOJBI,
BBIJICTIMBILICECS] U3 MaHTHUH, 332 BCIO T€0JIOTHYECKYI0 UCTOPHIO 3eM-
au 3,4x10%T 1 Maccy coBpeMenHoi runpocdepst 1,6x10%r. Pazuu-
na Mexay atumu nuppamu (1,8x10%T), ckopee Bcero, MoKa3pIBaeT
KOJIMYECTBO BOJBI, KOTOPOE OBIJIO 3aXOPOHEHO B HEAPax 3eMIIH MpH
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MUHEPaI000pa30BaHUK B 30HE THIEpreHe3a (Kopax BEIBETPUBAHUA).
B rnuHax u TMMHHUCTBIX claHUax conxepkutcs 1o 5% (oT Beca mo-
POIbI) KOHCTUTYIHOHHON BOJBI, BXOASILIEH B CTPYKTYPY MOJEKYJ.
CrnaHIBl 1 TIIMHBI cOCTaBIAOT 83% Bcex 0CaZloUHBIX MOPOJ M B HUX
saxmoueHo 1,2x10% r Boasl. Takum 00pa3oM, eKEeTOIHbIH PUPOCT
Macchl BOJbI B ruzipocdepe B 7,2x 10T yacTHYHO ypaBHOBEILIUBAJICS
exeroHoN yobutbio B 3,4x10'r, a mpeBbIlIeHHe TpUX0/a Hajl pac-
xoznoM (3,8x10'Tr) 3a reosoruuecKyro UCTOpUI0 OHochepsl cocTas-
asiet 1,33x10%r. D10 npumepHO 83% Macchl COBPEMEHHOM THAPOC-
¢epsl. Bece pacueTsl aenanuck, HCXOIS U3 MPEANOJIOKEHUS PaBHO-
MEPHOTO MOCTYIJIEHHs BOBI U3 Heap. IIpuBeneHnble Boilie TUQPHI
MOTYT yKa3bIBaTh, YTO Ha HAYAJIBHBIX 3Tallax pa3BUTHUSI OHOCQeph
MarmMaTu4ecKue MpPOLEcCHl, a CIE0BATENbHO, U MOCTYIIEHHUE BOJIBI
[IUI0 UHTEHCHBHEE IO CPaBHEHHUIO C HACTOSIIMM BpeMEHEM. JTa
TOUKa 3pEHUs] He pa3 BhICKa3biBajach B nuteparype (I'aBpuiieHko,
Hepnronei, 1971).

To, 4To ceifuac paccMOTpPENH, YacTO B T€OJIOTHH HA3BIBAIOT BHY-
TPEHHUM KPYTOBOPOTOM BOJbI Ha Hallel IuiaHete. BHyTpeHHUM c
TOYKH 3peHus 3emnu B enoMm. [lo oTHomeHMo xe K Ouocgepe 3TOT
KpPYroBOpOT OyAeT BHEUIHHM, TaK KaKk B HEM IMPOUCXOJUT MPUTOK
BOJBI B Onocepy U n3bsATHE BOIBI U3 HEe.

[yrn murpamun Boasl B 0uocdepe. B camoii e Ouochepe
MyTH MUTPAalUU 3aMKHYTBI: B HEW IPOMCXOIUT BHYTPEHHUN KPYyTo-
BOPOT BOABL. B reonmornueckoil u reorpaduueckoi tureparype ero
HA3bIBAIOT BHEIIHUM KPYTrOBOPOTOM BOABI. M1 OH HNEHCTBUTENBHO
BHELIHUH, €CTIM CMOTPETh C TOYKH 3PEHMS BCEHl Hallel MiIaHeTHl.
Ha camom xe gene, oH BHyTpuOnochepHbI, MOKa3bIBAIOLIHHA, KaK
MPOUCXOAUT MHUIPalus BOJHBIX MacC MEXIY OCHOBHBIMU TeJIaMH
ouocdepsl (runpocdepoit, atmochepoii, tanamadpTHOH chepoil u
BEepXHeH yacTbio TUTOCGEPHl, BXoAsmel B bnocdepy). Ha goiro mo-
BEPXHOCTHBIX BOJ MpUXoauTcs 56% Bcel ruapocdepbl, ocTaibHas
yacTb (44%) —3T0 moazeMHas runpocdepa. Mex 1y HUIMU TOKE UIET
MOCTOSTHHBIN 00MeH. M3 moBepXHOCTHBIX BoX 97% mpuxoautcs Ha
JI0JIF0 MUPOBOTO OKeaHa, 2% — Ha JIbJbl U BCEro JHIb 1% — Ha peku
u o3epa. Tak 4TO OCHOBHOH pe3epByap, B KOTOPOM HaKaIlJINBaIOTCA
3amachkl BoAbl B Onocepe, — 370 MUpOBOii OKeaH, SBISIOMIMNCS B
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Hell OJHOBPEMEHHO M caMOl KpyIMHOW B 6uocdepe cpenoctadbuim-
3upyomeil cucteMoidl. BHyTpu OnocdepHbIi KpyroBOpoT MOBEpPX-
HOCTHBIX BOJ JJOCTATOYHO XOPOIIO M3y4YeH U O €ro XapakTepe JaeT
npenacTaBieHue Taom. 7.

Tabmuua 7

T'000601i 00MmeH 600bL 3a cuem npoueccos UCnaApeHus «KOHOEHCAyuw)
00pazoeanus 061aK08 «OCAICOEHUS 00IHCOeB0Il (CHe208011) 800bl
(u3 pabomuvr @. A. [lunynosa, 1980 no oannvim M. U. Jlveosuua, 1969)

% om evinadenus
Obvenm, .
Cmaouu obmena 600b 10" 0021c0€601l
(cHe208011) 600bl
IMepudepwuiinas gacts cyum (116,8X10'"cm?)
Brimanenue 1oxeBoi (CHETOBO#) BOIBI 101,0 19.4
CTOK peyHOM BOJIBI 36,4 7,0
Hcnapenue BoJbl 64,6 12,4
3amkHyTas 9acTsb cymm (32,1X10'cm?)
BeimagieHne 1ok 1eBoi (CHErOBO#) BOIBI 7,4 1.4
Hcnapenue Boabl 7.4 1,4
Mupogoii okean (361,1x10'%cm?)
Brinagenue 105k1eBoii (CHEroBOM ) BOBI 411,6 79,2
[IpuTok peuHol BOIbI 36,4 7,0
HWcnapenue BoJbl 448.0 86,2
Best moBepxHOcTh 3emiu (510,0x10'cm?)
BerimmageHue 1ok 1eBoi (CHEroBO#) BOIBI 520 100
Hcnapenue Boabt 520,0 100

«H3 3T0i1 TabIMIIBI BUAHO, YTO MOCTYIICHHUE BOABI B HAJ3EMHYIO
rugpocdepy Hax OKeaHaMH M KOHTHHEHTaMH HeOIMHaKoBO. Bo3Huka-
IOLIUH B CBSI3H C 3TUM FOPU30HTAIBHBINA IEPEHOC BIark ¢ OKEaHOB Ha
KOHTHHEHTHI H CTOK PEYHBIX BOJ C MOCIEIHUX 3aMBIKAET 3TOT BOJO-
obmeH. [To M. U. JIsBoBuuy (1969), 3a cueT JaHHOTO MpOIIEcCca BOIBI
oKeaHa B0300HOBIAIOTCS 3a 2 600 ner, Hag3eMuble — 3a 0,027 roma
(10 cyrok), pex u o3ep — 3a 3,3 rona, Tombko pek — 3a 0,033 rona
(12 cyTok), a mouBenHoit Bnaru — 3a 0,9 rona. [lomzemubie TpaBuTa-
LUOHHBIE BOJBI OOHOBIIAIOTCS NPUOIU3UTENBHO 3a 5 ThIC. JeT» (Lu-
myHoB, 1980). [IpuBeaennbie udpHI TAIOT TIEPBOE MPEICTABICHUE O
CKOPOCTH KPYTOBOPOTa BOABI U OTAEIBHBIX €0 3BEHBEB.
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XapakTep M3MeHeHUIl KPyroBopoToB Boabl. [lapameTpsl Kak
BHEIIIHETO, TaK U BHYTPEHHEr0 KPyroBOPOTOB BOJBI HE OCTaBaIHCh
NOCTOSIHHBIMU. OHU MEHSJTUCH, U 3TH U3MEHEHHs] HOCHIN [UKJINYe-
ckMi xapakrep. M3 uCTOpUYECKOM reoIoru U3BECTHO, YTO B UCTO-
pun 6rocdepsl MPOUCXOMIIO YepeoBaHHE TaK Ha3bIBAEMBIX Taac-
COKpPaTHYECKHX 310X (BEHH, CpeaHUN KeMOpuil, CpeqHHl OpAOBUK,
paHHMI KapOOH, MO3HASA f0pa, MO3HUI MeN M CPEIHUN MaeOreH)
C T€OKpaTHYeCKUMU (paHHUH CHITyp, paHHHH JIE€BOH, IEpMb U TpHac,
paHHMI Meln, HeoreH). i TamaccOKpaTHMYECKUX 30X OBLIO CBOWM-
CTBEHHO Pa3BUTHE TPAHCIPECCHU MOps, yCHIeHHe 0a3aJbTOMIHOTO
Marmatu3Ma. Kiimmar cTaHOBHIICS TYMWIHBIM, HHTEHCUBHO (opMu-
POBaJIMCh KOPHI BBIBETPUBAHHA. AHTHIIOAM 3TUX 0OCTAaHOBOK OBLTH
apUIHbIE TEOKPATHYECKOE SMOXH, KOTOPBIM OBLTH MPUCYIIH perpec-
CHSI MOPSI, POCT TOpP, KOTOPBIN COMPOBOXKIAICS YCUIICHHEM KHCIIOTO
MarmMatusma, a 6a3aJbTOMIHBIN BYJIKAHU3M OCIIa0eBall, MOBCEMECTHO
111 apuau3anus KIuMara, 3aMUpalii IPoLecchl B 30HE TUIepreHesa.
B Tanaccoxparudeckue 310XH, CKOPEE BCETO, YBEIUUUBAJICS IPUTOK
IOBEHWJILHBIX BOJ| M3-32 WHTCHCHUBHOTO Pa3BUTHUSI 0a3allbTOUIHOTO
ByJIKAaHM3Ma U YCHUIIMBAJIOCH U3BSITHE ee Onaromaps 0ojiee HHTEHCHB-
HBIM TIpOIleccaM BBIBETPHBaHMA. B TreokpaTHdeckue 3MOXH MPUTOK
FOBEHUJIBHBIX BOJI COKpAIAJICs, HO U YMEHBILAIOCH €€ U3bATHE B TIPO-
1iecce MUHepaaoo0pa30BaHus B 30He rHnepreHesa. TakoBa o0mias Ha-
MIPaBIEHHOCTH MPOIECCOB, HO O KOJIMYECTBEHHBIX MMOKA3aTENAX ITHX
U3MEHEHUI CYIUTh IOKa TPyAHO. M3MeHeHust BHYTpH OnochepHoro
KPYTOBOPOTa BOJIBI TPHUBOAMIN K KOJCOAHHSM CTETICHU YBIIAXKHEH-
HOCTM BHYTPEHHHX 4acTedl cymu. B uactHocTH, Ha EBpasuiickoM
KOHTHHEHTE MEHsIach cTeneHb yBinaxHeHus crenet (1 500-metaue
uukisl antHAKOBa) (IIHUTHUKOB, 1957). MeHsics pacTUTENbHBIH
MTOKPOB (KOBBUIbHBIE CTEMH MPEBPAIIATUCH B MOTYITYCTHIHHU). JTO, TIO
muenuto JI. H. I'ymunesa (1993), sBunock npu4nHON MUTpanyu Ko-
YeBbIX HAPOAOB. IMEHHO ¢ apun3anyei HEHTPAIbHO-a3UaTCKUX CTe-
nei JI. H. I'ymuiieB cBsi3bIBaeT Hauectsue B EBpomy ryHHOB, a BIIO-
CJICZICTBUH M TaTapO-MOHTOJIOB. Tak M3MEHEHHs BHYTpU OHOC(EpHBIX
KpyTrOBOPOTOB BOJBI OTPAXKAJIHCh HA XO/1€ UCTOPHUH YEIOBEUECTBA.

Bausinue yesioBeka. B HacTosmiee Bpems 4yenoBeK CBOEH X035ii-
CTBEHHOHM AESTEIHHOCTHIO MOYKET OKa3bIBaTh CYIIECTBEHHOE BIIHS-
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HUE Ha OTICNbHBIE 3BeHBbs] BHYTPHOHMOC(HEPHOTO KPyroBOpOTa BOBIL.
K Takum nelcTBUSAM B MEPBYIO OUEPEIb OTHOCSTCS CIEAYIOLIUE /1BA:
1) xpynHbIe pa3nuBBl HEPTH B MOPSIX M OKEaHaX MPHUBOAAT K TOMY,
YTO TOHKasl He(TSAHAS IJICHKA TIOKPHIBAET O'POMHBIE IUIOILAAN U TIpe-
MATCTBYET HOPMAJIBLHOMY Pa3BUTHIO BIAarooOMeHa MeXIy OKeaHHue-
CKHMMH BOJIaMH U BO3AYIIHBIMU MaccaMH. DTO MOXKET BECTH K YMEHb-
LIEHUIO KOJIMYECTBA BJIAard, MEPEeHOCUMON Ha cylly; 2) mepepacrpe-
JIEJIEHUE PEYHOTO CTOKA THAPOTEXHUUECKUMHU COOPYKEHUAMHU MOXKET
BBI3BIBATh U3MEHEHHUS B TTIO0ATBHON LUPKYIALMN BO3AYIIHBIX Macc
U TpaHc(hOPMHUPOBATH XapaKTep YBIAXKHEHHUS OTIEIbHBIX PETHOHOB.
Tak, cokpalieHne NMpUTOKa MPECHBIX peuHbIX BOA B CeBEpHBIH
JlenoBUTHIN OKeaH M3-3a epeOPOCKH YacTh UX B LleHTpanbHyio A3uio
MIPUBEAET K YMEHBIICHUIO €ro JIEAOBUTOCTH. V3BECTHO, UTO yMEHb-
meHue jgenoButoctTy CeBepHoro JIenoBUTOro okeaHa cKa3blBaeTCs Ha
r00aJbHON LUPKYISIIUKA aTMOC(EpBl, YTO HPOSBISETCA 32 MHOTHE
TBICSIYM KHJIOMETpOB: B Adpuke (toxkHee Caxappl) yMEHBILIAETCS KO-
JIMYECTBO OCA/AKOB U F0’KHAsI TPaHUIIa 3TOM MMyCThIHU CIBUTAeTCs Ha He-
CKOJIBKO COT KHJIOMETPOB K IOTY, BIITyOb A(QPHUKaHCKOTO KOHTUHEHTA.

Kpyzoeopom Kucaopoda

Kucnopos — oluH U3 caMbIX paclpOCTPaHEHHBIX JJIEMEHTOB B
ouocdepe. Ero xmapk B mutocdepe — 47%, B ruapochepe — 86,82%,
B kuBoM BermiecTBe — 70%. JKuBble opraHu3Mbl CYyTh KHUCIOPOTHBIC
cymectsa. Ilo xraccudukamuu B. 1. brarosa on oTHOCcHTCS K OHO-
TCHHBIM 2JICMEHTAaM, BXO/JIAd B I'PYIITY IIEPBO3JIEMCHTOB.

Ocobennoctu. Kuciopo urpaer nmepBOCTEIICHHYIO POJIb B OHO-
ctepe Omaromapsi cBoMM 0coOeHHOCTSIM. Ero nepsasa ocobennocmo
COCTOUT B TOM, YTO OH, Hapsjay € YIJIEPOJOM, UIPAET BaXKHEHIIYIO
poib TpanchopMaropa U aKKyMyJsTopa JyaucToi saepruu CorHIa.
[Ipu dorocuHTE3EC MPOUCXOIMUT 3apsIKa 3TOTO TEOXUMHUYECKOTO aK-
KyMYJISITOpa, a TPH JIBIXaHWW U TPOIIeccax OKHCICHUS — pa3psjka.
Bmopas ocobennocms — «CBOOOTHBIN KHCIOPOJ — CaMblii MOTYIIIe-
CTBEHHBIN ACATEIIb N3 BCCX HAM U3BCCTHBIX XUMHWUYCCKUX TCJI 3eMHON
kopsl. [ToaToMy B G0opIMHCTBE cucTeM Omocdephl, HarpuMep, B T10-
4BaX, IPYHTaxX, pEUYHBIX U MOPCKHX BOJAaX KHUCIOPOJI SIBJISIETCS I'eo-
XUMUYECKUM JTUKTATOPOM, OTPEIeIIsieT TeOXUMHIECKOE CBOeoOpasue
cuctemel» (Ilepemsman, Kacemos, 1999, c. 598).
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Iyt mocTymieHusi M M3bSATHS KHUCIopoaa B Ouocdepy.
B. 1. braros (1985) BbIABHHY OYEHb UHTEPECHYIO U MEPCIIEKTUBHYIO
TUMOTE3y O JBYX OCHOBHBIX MCTOYHHKAX TOCTYIUICHHS KHCIIOpOAa B
ouochepy. IlepBblit — 3HAOreHHBIN. [IpH MOIBOAHBIX H3IHSAHUIX Oa3alTh-
TOB B MPHJIOHHBIC CJIOM MOCTYIaeT CBOOOMHBIHN Kuciaopon (0,5% ot u3-
JIMBILICHCS] MAcChl). 3aTeM OH PaCpOCTPAHSICTCS MO BCEH TOJIIE OKEaHH-
YeCKMX BOJI, a y)ke U3 Hee — B armocdepy. Exxerono mocrymaer 16x10'r
SHIOTEHHOTO KHcIopoaa. O BTOPOM HCTOYHHUKE 3HAIM JABHO. DTO — IPO-
riece (hOTOCHHTE3a, OCYIIECTBISIEMbIH 3eJICHBIMH PAacTeHHsMU. BoaHbIe
pacTeHHs MOCTABIISIOT ekKeroaHo S5x10'r kucnoposa, a CyxomyTHbIe —
1,25x10'r. Kpome Toro, He3HaYMTENbHAsI YaCTh KUCJIOPOA B BEPXHHX
CIIOSIX aTMOC(Epbl MOXKET TOTy4aThCs 38 CYeT (POTOXUMHYECKOTO pas-
JIO’KEHHST MOJICKYJT BOJIBI [IOJT BO3/ICHCTBUEM YIIBTPA(HONICTOBBIX JTy4dei.
Bcero exeronHo B atmocepy noctymnaet okosio 2,23x10'r kucnopona.

Cyl1ecTByeT TOJIBKO OJIMH My Th U3bSITHS CBOOOTHOTO KHCIIOPO/Ia 13
ouocepsl —3T0 pPasHO0Opa3HbIC peaKluK OKUCIeH!UsI. K HUM OTHOCUTCS
JIbIXaHUE JKMBBIX OPTaHM3MOB, a TAKXKE MPOLIECCHI, HAYIINE B 30HE T'H-
neprese3a. BozHuKaroIe npu 3ToM MHHEpaIbHBIC HOBOOOPA30BaHHSI,
00OTraIlleHHbIC KUCIOPOOM, CIIaratoT 0CaJI04YHbIC TOPHBIE MOPOJIBI, KO-
TOPBIC HUCXOMSIIMMU TEKTOHHYCCKUMH JBIKCHUSMH TIOTPY)KAIOTCS B
Heapa 3emiu. Tam mpu MetamMopdH3Me W MarMaTHUeCKHX IMporieccax
MPH BOCCTAHOBHUTEIIBHBIX PEAKIMAX U IIPOUCXOIUT BO3TOHKA CBOOOHO-
r0 KUCJIOPO/Ia, KOTOPBI 3aTeM CHOBa MocTyraer B ouochepy. B stom
Tnpoliecce, BEPOSTHO, BENIMKA POJIb ykKeje3a, KOTOPOe OKUCISIETCS] B 30HE
TUTEpPreHesa, a B Heipax 3eMITH ero OKUCIIbI BOCCTAHABIIMBAKOTCS.

Iyt murpanuu kucjaopoaa B 6mocdepe. B coBpemenHoil ar-
Mochepe comepykuTes, o moacueram B. Y. Bepuanckoro, 1,5x10%!r
cB0o0OHOTO KHCIopoaa. B okeanndeckux Bogax 1,4x10"r (B BepxHem
200-meTpoBOM ciioe, rae unet gorocunTes, — Sx10'°r, a B mpoMexy-
TOYHBIX U MTyOUHHBIX Bozax — 1,4x10'°r). Takum 00pa3oM, OCHOBHBIM
pe3epByapoM CBOOOIHOTO KHCIOpoAa siBiseTcss atMocdepa. U3 mo-
CTYMAOIIEro exeroaHo 2,3x10'r cB0O0THOT0 KHCIOpoa Ha bIXaHUEe
pacrenuii pacxomyercs 0,94x10'r (15% ot Macchbl HOTOCHHTETHIECKO-
0 KHCJIOPO/ia), @ BCE OCTAIbHOE UJICT HA JIbIXaHUE JKMBOTHBIX H MHOTO-
YHCIICHHBIC PEaKIIMK OKHCIICHUSI, UIYIINE BO BceX cpenax Ouochepsl, B
toM uwncite 1,4x10'°r/roq Ha CKUTaHWE OPraHMYECKOTO TOTIIHBA.
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HaOmogatoTcst pernoHabHbIE pa3iuyusi B CyAb0e POTOCHHTETH-
YEeCKOro Kuciopoja. Tak, B TPOMMYECKHX M 3KBAaTOPUAIBHBIX JIECAX,
TJIe pa3BUTA MBIIIHASL PACTUTEIBHOCTD, BECh (POTOCHHTETHUYECKUI KHC-
JIOPOJI PACXOAYETCs Ha AbIXaHUE U Ha OKUCIICHHE OOJBLION Macchl OT-
MEPILINX PACTUTENBHBIX OCTaTKOB. KpoMe Toro, B 3THX MecTax mpolec-
Cbl OKHCJICHHS B 30HE THIIpEreHe3a nayT Hanbosee MHTEHCUBHO, CO3/1a-
Basi KOpbI BhIBeTpHUBaHuUs 0 200 METpOB MOIIHOCTH. B TaeXHBIX Jecax
CeBepHoro momymapusi (ceBepHasi nonoBuHa EBpazum u CeBepHoit
Amepukn), 61aroaapsi 3aXOpOHEHHIO PACTUTEIBHON Macchl B 00JI0Tax,
pacxon Ha okucnenue C_ 3HaYUTENLHO MEHbILE. MeHee HHTCHCHBHO
YT U MPOLIECCHl OKUCIICHUS B 30HE runepresesa. 1loatoMmy uMeHHO
Jieca yMepeHHoH 30HbI CeBEpPHOTrO MOJYIIApHS U SIBIISIOTCS OCHOBHBIM
MOCTABIIMKOM (POTOCHHTETHYECKOTO KHCIOpOa B aTMochepy.

HabnronaroTcst pernoHanbHbBIE pa3jinuds B COAEPIKAHHUU CBO-
0OMHOrO KMCIIOpOJa B TIIyOMHHBIX OKEaHHYECKHX BoAax (Tadim. §).
B. U. Bbratos (1985) 00bsAcHSET UX pa3HOH CTENEHBIO Pa3BUTHS MOJ-
BOJHBIX M3NHUSIHUN 0a3albTOBOM MarMel (MakKCUMYM TIPUXOIUTCS Ha
ATIaHTHYECKUH OKeaH, a MUHUMYM — Ha Tuxui).

Tabnuua 8

Cooeporcanue c60600H020 KUCaA0pooa 6 21yOuUHHbIX OKeAHUUeCKUX 600ax
(no B. . beamosy, 1985)

I Okeanwl
okazameinb

! Amnanmuueckutl | Unoutickuii Tuxuit
Conepaxanue O, , B MII/1T 5,15-5,39 3,34-43 2,8-4,3
Hacgprmennocts, B % 67-71 44-56 37-52

XapakTep M3MeHeHMII KPYTOBOPOTOB KHCJIOPOAA € TeYeHH-
em BpemeHu. B. U. braros (1985) yka3piBaeT, 4TO B T€OIIOTHIECKON
HCTOPHUH HE Pa3 MPOUCXOIWIN U3MEHEHHS B IOCTYIUIEHUU U PACXOAe
Kucinoposa B Ouocepe. ITo CBI3aHO C LHUKIMYECKHM YepeIOBaHU-
€M TaJJaCCOKPAaTHYECKHX M FeOKPAaTHYECKHUX 3M0X. B TamaccokpaTu-
YecKHe 3MO0XH (BEeHA, CpelHUi KeMOpHid, CpeaHUI OpAOBUK, PAHHHUH
KapOOH, MO3IHS 10pa, TO3JHUN MeJl, CpeAHUI MajJeoreH) pa3BuBa-
JICH TPAHCTPECCHU M yCUIIMBANCS 0a3anbTOWIAHBIA MarMaTusM. JTO
BEJIO K YBEJIIMUECHHIO MTOCTYIIJICHUS KaK SHAOTEHHOTO, TaK U (POTOCHH-
TETUYECKOTo Kuciopoaa. Ho oqHOBpeEMEHHO MPOMCXOIWIN MPOLEC-
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CBI, TIPEIIATCTBYIONIUE POCTY COJCpPXKaHMs KUCIOopona B aTMocdepe.
Tak, M3BECTHO, YTO NPU YBEIUYCHUU KOHIICHTPALMU B arMocdepe
KHCIIOPOJIa CHUKAETCS (JOTOCUHTE3 M YCUIMBAIOTCSI OKUCIIUTEIILHBIC
IIPOIECCHI, 0COOEHHO B 30HE THIIEPTreHE3A.

['eokpatrueckum 3moxamu (paHHEMY CHIIYpY, paHHEMY JICBOHY,
MIEpMHU U TPHUACY, pAHHEMY MeJy, HEOTE€HY) CBOMCTBEHHBI PETPECCUH
MOpsi, ocinabneHre 0a3aIbTOUIHOTO ByJIKaHU3Ma. J{J1s HUX xapakrtep-
HO CHIDKEHHE MOCTYIUICHUS KaK (DOTOCHHTETUYECKOTO, TaK U JHJIO-
regHoro kuciopoga. C yMeHbIIEHHEM KOHIICHTPAIUU KUCIOPOJa B
atMocgepe ycunupaics (pOTOCHHTE3 U 3aMHUPAIIU MPOIIECChI OKHUCTIC-
HUs, 0COOEHHO B 30HE TUIICPreHE3a.

DT npsMbIe U 00PATHBIC CBSI3HU, JICHCTBYIONINE B CHCTEME KPY-
TOBOPOTa KUCIIOpoJa B Orocdepe, MPUBOAMIN K TOMY, YTO BO BCEH
reOJOTHYECKON UCTOPHU COACpKAHUE KUCIOpona B aTMocepe Ko-
nebanocs He3HauutelbHo. B. M. braros numer: «Mcxons U3 Hammx
MOCTPOEHUHN, MaKCUMaJbHOE YMEHBIICHHUE WM yBEIUYEHUE B aT-
Mocdepe KUCIOpoa B JIF000I Ire0I0rHUECKOM 3MOXe 0 OTHOIICHUIO
K TpeIIIecTBYIONIeH WM Oyaylied MOXeT ObITh He Ooyiee 4eM Ha
10%». Ho naxxe Takue HeOObINNE KOJICOAHNS UMEITU CYIIECTBEHHBIC
MOCJEICTBUS JUISl )KUBBIX OpraHU3MOB. MaccoBoe BEIMUPAHHE Opra-
HU3MOB MIPUYPOUEHO K TEOKPATUYECKUM 3T0XaM, K KOTOPBIM IPUYPO-
YEHO CHIDKEHUE MOCTYIUICHUS KUCIOpoaa B Orocdepy.

«B Teuenne (anepo3oiickoit UCTOpUU 3eMIIM KOJIUYECTBO TMPO-
IyIUPOBABIIErOCS KHUCIOPOAAa B pacueTe Ha COBPEMEHHBIA TOf CO-
ctaBisuto ot 2x10'r B reokparndeckue smoxu 10 2,3x10'r B smoxu
Tajaccokparnyecue. TakuM 00pa3oM, KOJIMYECTBO MPOYIIMPOBAB-
LIErocs KUCIOpPOJAa U3MEHSIIOCHh OTHOCUTENBbHO HE3HAuMTeNnbHO. B
COJIMYKEHHBIX TI0 BPEMEHH I'€OJIOTUYECKHUX 3M0XaX 3TU BEIUYUHBI CO-
craBysu He 0onee 4—5%» (braros, 1985).

«/3 Bcex BO3MOXHBIX BHEITHUX MPUYUH BCEOOIIETO BEIMUPAHHUS
JKHBOTHBIX €IMHCTBEHHOM MOXET OBITh ra3. JIroOble M3MEHEHHS CO-
cTaBa aTMOC(epbl HEMEJICHHO CKa3bIBAIOTCS BO BCEX IKOJIOTHIECKHIX
HUIaX. ...MeJlKue )KUBOTHBIE CUIIbHEE HYXIAIOTCS B MOBBIIICHHOM
COJIepKaHUM KUCIIOpoAa B aTMocdepe, Tak Kak OHU OOBIYHO BEIYT
0oJiee akTHBHBIN 00pa3 KU3HM. .... [lOpOroM BEHTUIISITOPHOH peakiuu
y 4eJI0BEKa, HallpUMEP, CUUTAIOT COIEpKAHUE KUCIOPOa BO BIbIXae-
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MoM Bo3zayxe 16—18%. ... BoT moueMy MoCTOSIHHOE HapOAOHACETICHHE
BCTpeuaeTcst TONbKO 10 BeicoT 4 300—4 500 m» (braros, 1985).

Bce ckazanHOe 00 U3MEHEHHSIX B KPYTrOBOPOTE KUCIOPOAa B Te-
YCHHE TEOJIOTUYECKONW HCTOpUU Omochepsl MOXKHO pPE3FOMHPOBATH
CIIeIYIOIUM 00pa3oM. «DMOXH BBIMUPAHHS TPOKOHTPOIUPOBAHBI
AMOXaMU CHIDKEHUS MPOJYyLUpoBaHus Kuciopoja. Ha mepexone ot
AMOX OTHOCUTEIHHO MOIIHOTO MPOIYIIMPOBAHUS KUCIOPOAA K 3II0-
XaM OTHOCHTEIBHOTO €T0 CHIIKEHUS YKUBOTHBIC OPTaHU3MbI BEIHY K-
JICHBl OBUIM 3BOJIOIMOHUPOBAThH, T. €. IMPUCIOCAOIUBATHCA K Me-
HSIOMIEMYCSl Ta30BOMY pexuMy atMmocdepbl. JKu3Hbp Heo0X0oauMo, B
MIEPBYIO OYepeib, pacCCMaTPUBATh KaKk 00phOY 3a ras, 3a KUCIOPOI. ...
Kucnopony o0s3aHbl U pacuBeT U yracanue >xu3Hu. OH SBISICTCS €€
ocHoBoi» (bratos, 1985).

Bansinne 4denoBeka. XO03sHCTBEHHAs ICATEILHOCTh YEIOBEKa
BO3CUCTBYET Ha CIIOKUBIIUICS KPYyroBOPOT KUCIOpona B Ouochepe
HECKOJIBKMUMHU CrIoco0aMu. Bo-mepBbiX, BBIpPyOKa JIECOB B YMEPEHHOM
30H¢ CeBepHOro MONyIIapus BENeT K YMEHBIICHHIO MOCTYIUICHUS B
atMocdepy (OTOCHHTETUYECKOrO KUCIIOpoaa. Bo-BTOphIX, ocyiieHne
0osior B CeBepHOM MOJYIIAPHH, YTO OBLTO MOJHO B HAIICH CTpaHE BO
II monoBuHe XX B., CIOCOOCTBYET MOBBIICHHOMY PacXojy KUCIOPOa
Ha OKHUCIICHHE OTMEpIIEH PacTUTEIBHON MacChl. B-TpeThux, pa3ivBel
He()TH B MOPSIX U OKeaHaX 00pa3yrT Ha OOMIUPHBIX IDIOMIAISX TOH-
KYIO TUICHKY, KOTOpPasi MPEMSATCTBYET (DOTOCHHTETUYECKOM JIeATeIBHO-
CTH (UTOILIAHKTOHA. B-4eTBEpPTHIX, UCIIOIL30BAHNE OPTaHUUECKOTO U
MUHEPAILHOTO TOTLTUBA CO3/IAJI0 €IIe OJIUH KaHAI U3BATUS KUCIOPOa
n3 atMocdepsl. OtuM crocoooM B Havane XXI B. U3bIMaeTCs MOPSI-
Ka 22% MOCTyNaronero (JOTOCHHTETHYECKOT0 KHCIOPO/Ia, U BETUUNHA
3TOro U3bATHUs pacteT. [loaToMy ocoboe 3HaUeHNE TPUOOPETACT YBEIH-
YECHHUE B SHEPTETUKE J0JIU UCTIOIB30BaHUsI BO30OHOBUMBIX UCTOUHHKOB
SHEPruu (CUJIBI BETPa U IBUKYIIICHCS BOJIBI), YTOOBI CHU3UTH COKUTAHUE
OpPraHUYEeCcKOro ToIUIMBa. HemanoBakHOE 3HAYCHHUE Il COXPaHCHUS
CJIOXKHUBIIETOCS KPYTOBOPOTA KUACIIOPO/Ia UMEET BO30OHOBJICHHUE JIECOB,
0opb0a ¢ JISCHBIMU TI0KapaMy B COXPaHEHUE OOJIOT.
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Kpyzoeopom yasaepoda

VYraepon BXOOUT B YMCIIO OMOTCHHBIX IEPBOAJIEMEHTOB, Ciara-
IOLIMX KapKac OpraHndeckux Mojekyn. OH oOmagaeT HeibM psaoM
0COOEHHOCTEH.

Ocobennoctn. /lepsas U3 HUX COCTOUT B TOM, YTO OH BBIMOJ-
HseT B Omocdepe, HapsIy € KHACIOPOJAOM, (YHKUIHUIO BasKHEHUIIETo
TFEOXUMHUECKOTO TpaHchopMaTopa M aKKyMyJATOpa COJHEYHOU
SHEPTUH. ITa ero COoCOOHOCTh MPOSBISIETCS PU (HOTOCHHTE3E, TIPH
KOTOpPOM MPOMUCXOJUT 3apsiika 3TOr0 aKKyMyJsTopa. 3a cyeT 3ama-
CEHHOW SHEPrHH OCYIICCTBIIIOTCS BCe OMOXMMHMYECKHE IIpeBparle-
HUS B )KMBOM BeIlleCTBE. Pa3pspkaeTcs 3TOT akKyMyJIITOp TpU pasiio-
KEHUU OPraHUYEeCKHUX BEUIECTB. Bmopas ocobennocmy yriepoaa: oH
Kak ObI BBICTyMaeT B ABYX unoctacsx. C OZHOM CTOPOHBI, AEHCTBYET
Kak OOBIYHBIN XMMUYECKUH 3JEMEHT, 00pa3ysl psii HEOPraHUYeCKUX
COEIMHEHHH, CpPEeld KOTOPBIX BAXKHEUIINMHU SIBISIFOTCS YIVIEKHCIIBIN
ra3 (CO,) u ero npousBoJHbIE (YrolbHass KMCIOTa), a TaKKe KapOo-
natel (CaCO,, MgCO,, CaCO,, MgCO, u np.). C 1pyroii CTOpoHsl,
YIIIEpPOA CIOCOOEH CO3/1aBaTh LIENOYKH aTOMOB, M3 KOTOPBIX CTPOUTCS
MHOXECTBO (HECKOJIBKO COT THICSIY) OPraHMYECKUX COSAMHEHHH (Oe-
KW, BUTAMUHBI, TOPMOHBI U Ap.). bonbmias 4acTe uX BXOAUT B COCTaB
YKUBOTO BEIIECTBA U YCTOWYMBA JIUIIb B COCTABE KUBBIX OPraHU3MOB.
[Tocne cMepTH HE Bce OpraHUYeCcKHE COEMHEHNS OKHUCISAIOTCS, YacThb
X MHUHEpANIHU3YETCsl U COXPAHAETCA B TOJIIAX TOPHBIX MOPOA M-
TenbHOE BpeMs. CBA3b MEXy OpraHMYECKUMHU M HEOPTaHUYECKHUMHU
CoeNMHEHUsAMH yriieposia ocyiectsisiercs yepes CO,. Jlunamude-
CKOE paBHOBECHE MEXKIY CO2 « *uBbIM BewectBoM B. . Bepnan-
CKMI Ha3BaJl XM3HEHHBIM LUKIOM. PaccmarpuBaemas 0ocoOEHHOCTD
yriepoaa (BbICTYNAaTh B ABYX MIIOCTACSIX) MOPOKIAET JIBa MOJIIOCA B
KpyroBOpOTax 3TOT0 3JEMEHTA: C OJHOH CTOPOHBI, KPyTOBOPOT MEXK-
ay CO, u OpraHuYECKUMH COETMHEHUAMH, ¢ Apyroi — mexay CO, n
HEOPraHMYECKUMU COCTUHEHUSIMU. Tpembs 0coOeHHoCmb YTIepoia —
B €r0 CIIOCOOHOCTH HaKaIIUBaThes B Onocdepe, mpruueM HaKOTUICHHE
WJET KaK 33 CYET HEOPTaHNYECKHX, TAaK M OPTAaHNYECKUX COSANHEHUI.
Tak, ecnm knmapk yriaepojaa B 3eMHoi kope 2,3x102%, To yxe B u3-
BECTHSKax yriepoga cogepxurca 12%, B kuBoM Bemectse — 18%,
B npeBecune — 50%, B kameHHOM yriie — 80%. Yemeepmas ocoben-
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HOCMb — YTIIepO UMeeT J1Ba cTabmiTbHbIX n3oTomna *C (98,892%) u 1*C
(1,108%) u pagnoaktuBHsiii “C ¢ neprogoM nomypacmana 5 600 ner,
oOpasyromuiica B aTMocdepe U3 a30Ta MO BIUSHUEM KOCMHUYECKUX
nydeii. B o0pa3zoBaHum HEOPraHWYECKUX COSTUHEHUI B PaBHOM cTe-
nenu y4yactBytoT 2C u C, npu poTocHHTE3e MPOUCXOIHUT (HpaKIHPO-
BaHHE: B OPraHUYECKOM BEIIECCTBE MPeolIagaeT JErKHid H30TOIM. JTO
MO3BOJISIET MPOHUKHYTH B MEXaHU3M KPyTrOoBOpOTa YIiepo/a.

IlyTn nocrynjienus yrjepoaa B 6uocgepy u myTH U3LATHS €r0
u3 Hee. OCHOBHOH MCTOYHHK yriiepofia B Onocdepe — 310 Henpa 3eM-
JIM, OTKYJa OH IMOCTYHaeT MPH BYJIKAaHUYECKHX H3BEPKCHUSIX B BUIE
yrnekucnoro rasa. M. U. Byneixo (1981) ouenusaer nocrynnenue CO,
udpoit 1x10Mr/rox. Eciu e MCXOIUTh U3 KOJIMYECTBA YIiepoja B
ouocdepe (Tabi. 9), cunrtas, 4TO OH PAaBHOMEPHO MOCTYIA] B TCUCHUE
BCEH reoJIornIecKor uctopuu ouocdeps (3,5 MIIpa JieT), TO NOTYUUM
HECKOJIbKO UHYT0, HO 03Ky nudpy — 1,8x10%r/rox.

Tabmuua 9
Pacnpeoenenue yenepooa (no A. I1. Bunoepaoosy, 1967)

Obwvexkm Venepoo, e Yzzze];oejuizzej/p; );Zocmu

OpraHu3Mbl MOPsI ~ 1x10* 0,002
OpraHu3Msl CyIx ~3x10Y 0,06
Atmocdepa 6,3x10" 0,125

Okean 3,6x10" 7,5

VYrim, HedTH U Apyrue KayCTOOHOIUTEI 6,4x10% 663

CraHIsl, TINHBI 1,0x10% 2 000
KapGonaTst ~5,0x10% >2500

N3bstue yriepoaa u3 6uochepbl MPOUCXOAUT B MPOIIECCE JIUTO-
TreHE3a IMPpU MUHEPpAIN3alIui YaCTH OPraHN4Y€CKOIro BEUICCTBA B BUAC
C,,» YIVICH, YIICBOAOPOIOB 1 00Pa3sOBaHNH B MOPSIX U OKEaHAX TOJILLL
kapOoHaTHBIX Topoa. OcamouHbIe TTOPOIBI HUCXOSAIUMH TEKTOHH-
YECCKUMMU ABUKCHUAMU OITyCKAIOTCs B HEAPA 3CMJ'II/I, TaC MPOUCXOoauT
X MeTaMOp(H3M U TeperiaBIeHne B MarMaTHIeCKUX odarax, a co-
JEPKAIMICS B HUX YTJIEPOJ OKUCTAETCS U, npesparuumcst B8 CO,,
BHOBbB IIOCTYIAaET B Ouochepy.
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IIytu murpauuu yriiepoga B o6uocgepe. IIpeobpasoBanue 3H-
norennoro noroka CO, B Guocdepe UAET N0 HECKOJILKMM HalpasJie-
HUsM. Bo-miepBrIX, B oA3eMHOM Onocdepe, Kak oA KOHTHHEHTaMH,
TaK M O]l JTHOM MOpeH U oKkeaHoB, MUkpoopranusmel u3 CO, u H,O
MPU XEMOCHHTE3€ CO3af0T XKHUIKUE U Ta3000pa3Hble YIIIEeBOIOPOIbL.
YacTh U3 HUX MHUTPUPYET 10 AHEBHOH MOBEPXHOCTH M OKHCISIETCS
KHCJIOPOJIOM BO3/yXa, OOJIbIIIAs e YaCTh COXPaHIETCS B TOJIIAX TOp-
HBIX TIOPOJI B BUJE 3aJie’Kell, KOTOpbIE HAa3bIBAIOT MECTOPOKACHUSIMH
HedTH M ra3a. B mpouecce xeMocHHTe3a yrieBoI0pOJI0B €lle MHOTO
HESICHOTO, MHOTO O€JbIX MATEH, MOCKOJIbKY MHTEHCHBHOE H3yYeHHE
ero Hayanock Bcero jet 10-15 ToMmy Ha3an, Koraa cTaiu NpOXOIUTh
rITyOOKHE M CBEPXTIIyOOKHE OYypOBbIE CKBaKUHBI.

Bo-BTOpBIX, SHAOTEHHBIN YTJIEKUCIIBINA Ta3, HONaaas B OKEaHH-
YecKHe BOABI, HACHIIIAeT MX. B okeaHWYeckux BoJax, MO OLEHKaM
A. I1. Bunorpazosa (1967), conepxurcsa 1,4 10 r CO,, noutu B
60 pa3 Gosbire, yem B atmochepe (2,6x10' r CO,). MakcumanbHOe
conepxanue CO, IpUypOYEHO K NPHIAOHHBIM CIIOSIM BOJIBL.

B BepxHei#t Tonme npunoBepxHocTHBIX Bog (0200 M) uaet uH-
TEHCHUBHBIN (OTOCHHTE3, IPH KOTOPOM B JKUBOM BEILIECTBE €KETOIHO
duxcupyetcs oxono 10'r yrnepozaa uz CO,, mpudeM 3amnachl yrieKkuc-
JI0TO rasa, 0 Mepe HcUYepIaHus, MOMOIHIIOTCS 32 CUET MPUIOHHBIX
Boz. [Ipy OpIXaHUM KUBBIX OPraHU3MOB YacTh CO3/IaHHBIX OpTaHHYe-
Ckux coequHennii okucnsercs 10 CO,, a HauboJIbIIEe HX KOJIHIECTBO
COCTaBIISIET OCHOBY Tpo(pHUiecKoil mupaMuabl MOPCKUX OOMTATENEH.
[Mumesoii OanaHc B MOpe O4eHb HANPSHKEHHBIHM, TaK 4TO A0 JHA J0-
XOAMT JHIIb OKONO 1% opranudeckoro yrieponaa. JTa 4acTb B BUAE
C,, 34XOPOHSETCS B TBEPBIX OCAJKAX, HAZOIIO MCHE3as U3 LKA
yraepona (Bunorpaznos, 1967).

Mexny konnentpanusamu CO, OKeaHMIECKUX BOJ M aTMOC]EPHI
Ha TPOTSHKEHUU BCEH TEOJOTMYECKOH HCTOPUHM COXPaHAJIOCh MOJ-
BIDKHOE TMHAMU4eckoe paBHoBecHe. OHO MOANEPKUBAETCS TEM, UTO
reOXUMHUECKHE MPOLecCch B OMoc(epe HanpaBiIeHbl Ha yMEHbIICHHE
coJep>kaHusl Ta3000pa3HOM YIIIEKUCIOTHl KaK B BO3IYIIHOW, TaK U
BozxHOU cpenax. I[Ipoucxomur ee mcuepnaHue U3 3THX O0ACCEHHOB H
NepeBo]l B TBepAble ocaaku — kapboHatel. KapbonarooOpasoBaHue
— OJIMH M3 CaMbIX MOIIHBIX B Omocgepe crnocoboB hopMUpoBaHUs
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HEOpPraHWYeCKUX COEIUHEHMH yriepona. B aTom mporecce yxe He-
CKOJIbKO COTEH MHJUIMOHOB JIET IPHHUMAET aKTUBHOE Y4aCTHE )KUBOE
BEIIIECTBO, MOCJIE TOT0 Kak OHO Ha pyOexe AokeMOpus u GpaHepo30s
OCBOMJIO KaJIbIIMEBYI0 QyHKIMIO. ExxerogHo B okeane B Buae kapoo-
HATHBIX CKEJIETOB MOPCKHX OPraHW3MOB OTKJIAAbIBAETCS B JOHHBIE
oTnoxenus okono 1x10°r/CO,, unu 2,5x10"r C. D1a yrnekucnora
kapOoHaToB, Kak cuntaeT A. I1. Bunorpanos (1967), moxxeT OBITh HC-
TOYHUKOM BO3pokaeHHOM CO,.

B-tpetbux, nenbiii psaa npespamienui npoucxomur ¢ CO, B BO3-
IymrHou cpene. B Heil, B ocHOBHOM B nanamadTHOU cepe, Beay M
npoueccom 1peobpazoBanus CO, sBaseTcs (HOTOCHHTETUYECKAS
JesITeNbHOCTh HAa3eMHOM pacTuTeNbHOCTH. Bee ocTtanbHbie MyTH MU-
rpanyy yriepoja B jaHAmadTHON cdepe Tak WM MHAYE CBSI3aHBI C
npeoOpa3oBaHUAMHU CO3JIaHHOM MaccChl KMBOTO BemiecTBa. [Ipomecc
¢doTocuHTE3a sABIAETCS BeAylIuM g jaHamadgTHOH cdepbl. DTo
MOATBEPXKAACTCS W CIeAyIomuM. « /i Hac mpeacTaBisieT MHTEpEC,
npexze Bcero, ¢ppakiupoBanue *C/*C B npouecce GporocuHTeTHYC-
ckoro noryomenus pactenusimu CO,. Ckopocts nornomenus “CO,
Bbine, yeMm “CO,, u obmuil sddexr paxiupopanus okono 2% ...
BosmosxkHo, uto Best CO, aTMocdeps! poriia OMoreHHbIH HUKI (ppak-
upoBaHus yriaepoaa» (Bunorpanos, 1967). Cootnomenue *C/"*C B
CO, atmocdepst 89,2, Toraa Kak y yriepoja KaMEHHBIX METEOPHTOB
(npororutaneTHoro Bemiectsa) — 90,9 — 92,5,

B nanmmadgtHo# chepe myTH npeodpa3oBaHuUs KUBOTO BELIECTBA,
CO3ZIaHHOTO B Mpouecce (OTOCHHTE3a, 3HAYUTEIBHO pazHOOOpa3Hee,
4yeM B ruapocdepe. Tak ke, Kak U1 B BOAHOH cpeze, 4acTh CO3AaH-
HBIX OMOTEHHBIX COETUHEHHMH OKHCIISETCSl B MpoLEcce AbIXaHUs K-
BBIX OPTaHM3MOB, MOIIOJHSS Pe3EPBHI yriepoaa B arMocdepe. Kpome
TOT0, OTMEpILKE TKAaHH OPraHU3MOB TAKXKe OKUCISIFOTCS KHCIOPOAOM
armocgepsl 10 CO,. Ho B nanamadTHol chepe MosBIsIOTCS J1Ba HO-
BBIX IpoLiecca. ITO yriIeHaKOIIeHHe, KOTOPOe HAaYMHAETCS C TOTO, YTO
OTMepIlas pacTUTeNbHAs Macca, Ionajas B 00J10Ta, He OKUCIISIETCS, a,
UCTIBITaB LEJIbIA Pzl MpeoOpa3oBaHUil, MUHEPAIU3YETCsI B BUIE KaMEH-
HBIX yriiei. Bropoi nponecc — rymycoodbpazoBanue B mouBax. OH uuer
TOJIBKO Ha cyIie. B nanpHelemM ryMyc MOXeT MUHEPaJIM30BbIBATHCS U
3aXOPOHHTHCS B BHJE paccesnnoro C . B nannmadHoi chepe nosis-
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JIAETCA U TeXHOreHHbIH ucTouHUK CO,, CBA3aHHBIH € HCIIOIL30BAHUEM
B XO3SIICTBEHHOM AEATEIBHOCTH IS TIOJIyYESHUs SHEPIHHU YIS U yTiie-
B0/10po10B. [ToToK TexHOrenHoi CO, MOCTOSHHO pacTeT.

B xpyroBopoTe yriepoja 4eTKO MPOCIEKHUBACTCS MOApa3aese-
HHUE ero Ha J[Ba: KPYyrOBOPOT OPTaHMUYECKUX COCAMHEHHN U KPYrOBO-
poT Heoprannueckux. [lepBrrii mpeoOnagaer B nanamadTHON cdepe,
BTOPOH — B TOJILE OKEAHUUECKUX BOA. B 11enoM sxe KpyroBopor yrie-
pona B 6Hocdepe CKIaabIBACTCS U3 CIIOKHOTO COYETaHUs OOJIBIIOTO
KpYrOBOpOTa, OXBAaTHIBAIOLIETO BCIO OMOCdepy M Heapa Hallel mia-
HETBI, U TPEX BHYTPH OMOCQEPHBIX KPYroBOPOTOB (B JaHAIAPTHOM
cdepe, TuapoCchepe U MoaA3eMHON ruapochepe).

Xapakrep H3MeHEHUIl KPYrOBOPOTOB YIJIEpPOAA ¢ Te€YEHHEM
BpeMeHHu. Kak yKka3bIBaloT MHOTHE HCCIIEOBATENHN, HA MIPOTSHKEHUN
BCell reoIorn4ecKkoi nCTopuu OHocepsl CoXpaHsiach OHA TEHIEH-
uus — cokpamenue coaepxanus CO, B BO3yIIHONH M BOJHOMH cpe-
Jlax 3a CUeT 3aXOpPOHEHHS €€ B TOJIIAX OCAIOYHBIX TOPHBIX MOPO.
A. II. BunorpagoB (1967) cuutaer, 4to B OBbUIbIE T'€OJOTHUYECKHE
snoxu conepxkanue CO, B atMocdepe MOITIH IPEBBILATE COBPEMEH-
HBIE B JIECATKU U COTHHU pa3. Ha ¢oHe 3Tol TeHAeHIMH MPOUCXOIu-
J¥ CIIEAYIOIINE U3MEHEHUS B MIPUHIUNUAIBHONW CXeMe KpyroBOpoTa
yriepoaa. B koHue cuinypa — Havaje AE€BOHA MOSBHJICS Ha3€MHBIH
pacTUTENBHBIN MOKPOB, Oylaronaps 4eMy U BO3HHK KpyrOBOpPOT yTiie-
pona B mangmadTHOH chepe. BTopoe mpuHIMNMANbHOE U3MEHEHUE
npousomno 200 net ToMy Hazan. OHO CBSI3aHO € HAYaJIOM HHIYCTPH-
JIBHOM 31MI0XH, KOTJa B OOJNBLIMX KOJIMYECTBAX AJIS IIOTyUEHHS SHEP-
THH CTAJIU CKHUTaTh OPraHWIeCKOe TOIUIUBO (YTOJIb U YTIEBOAOPOIBI).
OtoT TexHOreHHbIi ucTouHuK CO, MPUBET K POCTY €€ COACPKaHHs B
armMocepe. Eciu B 1880 r. conepxanune CO, B aTmoc(epe cocTapJis-
710 0,280%, To k pybexy XX u XXI BB. oHO yBenmuuuiocs 110 0,335%
(ITepenbman, Kacsimog, 1999).

Bunsinne venoBexka. CoBpeMeHHas XO3SIMCTBEHHAs NESITENb-
HOCTh MOXKET OKa3bIBaTh CYLIECTBEHHOE BIIMSIHAE HA OTJEIbHbBIC 3BE-
HBSI KPYTOBOpOTa yriaepona B ouocdepe. Hanbomnbiee BiusHuE OKa-
3bIBacT MOSBUBIIMICS B HHIYCTPUANBHYIO TIOXY TOBOJBHO MOLTHBIH
TexHoreHHbli ucrounuk CO, (cm. Boime). K cHmkennio poTocunTesa
B OKEaHMYECKHUX BOJAax BEAYT KpPYyMHBIC Pa3uBbl HEPTH, & B JaHI-
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madTHOH cepe — MacTabHbIe CIUIOIIHBIE BEIPYOKH JIECOB U JIECHBIE
noxapel. KpoMe Toro, ocymenne 00l0OT Ha 3HAYUTENBHBIX IUIOMIA-
JAX TaKKe BEIET K yBeauuenuro nocrapok CO, B arMocdepy 3a cyeT
OKHCJICHHUS] OTMEPILEH pPacTUTEIBHOM MacChl.

Kpyzoeopom azoma

A3OT BXOIUT B YMCJIO OMOTEHHBIX MEPBOIEMEHTOB, 00pasyro-
X KapKackl OpraHu4YecKuX Mosekyid. OH caMblii 3araJloYHbIN H,
BMECTE C TCM, HAUMCHEC H3yquHBIﬁ XUMHUYECKHH 3JICMCHT, XOTs OH
WUTPaeT BAXHYIO POJhL B Orocdepe.

«MBI COBEPILICHHO HE 3HAEM POJIH a30Ta B ITYOMHHBIX TpOIeccax
3CMHI/I, HaM HE€ M3BECTHO HU OIHO INEPBHUYHOC COCAMHCHUEC a30Ta,; MBI
JaXX€ CKJIIOHHBI AyMaTh, YTO HET a30THBIX COC}II/IHGHI/Iﬁ B YCJIIOBUSX 00-
Jiee BBICOKMX TEMIIEpaTyp, OTBEUAIONINX TIIYOMHHBIM 30HAM 3€MHOMN
KOPBI. Bce IIyTH MUTI'palfud a3oTa CBOIATCA K THIICPICHHOMY HHUKITY
peaxmuii, B KOTOPBHIX y4acTBYET a30T BO3AyXa U KOTOPBIA (PUKCHPYIOT
HOCHC}IHI/Iﬁ B BHJIC aMMHAYHBIX, Q30THOKHUCIIBIX B a30THCTBIX coJiel mo
MIPENMYIIECTBY IIETOYHBIX METayuIoB. JTa (ukcanus HocuT Ha 90%
xapakTep omoxuMudeckuii ... Hamo mymarp, 9To B 007aCTH T€OXUMHUH
a30Ta MBI UMEEM ellle PSIJ] COBEPIICHHO Hepa3raJJaHHbIX YePT, KOTOPhIC
COBEpIIIEHHO MHAYe PacmM(POBBIBAIOT IMyTH €r0 MHUTPAIFH, 9Y€M MBI
3710 AymMaeM ceituacy (Depcman, 1969 no [lepensman, Kacsivos, 1999).

Ocobennoctu. IlepBas 0COOCHHOCT a30Ta COCTOUT B TOM, YTO OH
XUMHYECKH MaJIo akTHBeH. [laxke caMo Ha3BaHUe ero B IEPEeBOJIE C Tpe-
YeCKOro s3bIKa O3HAYAET — «HEeXKU3HEHHBIN». 11 BMecTe ¢ TeM oH urpact
BXHEHUIITYIO POJIb B )KUBOM BEIIECTBE, O€3 a30Ta HEBO3MOXKHA JKH3Hb.
Bropas ocoObeHHOCTB — a30T B OHocdepe KOHIIEHTPUPYETCS JIUIIIb B aT-
Mochepe u xuBoM BemiectBe. Kimapk B utocdepe 1x10'%, Henocpen-
CTBEHHO B 3eMHOI1 Kope errie Menblie — 1,9x10°%. HuuroxHo Mao a3o-
ta B ruapochepe — 1x10°%. B Bomax MupoBoro okeaHa COAEpKUTCS
Bcero 13 mr/im a3ota, win 1,8x10°r. B coctaBe atMocteps! a30T urpaet
mepByio poib. Ha ero momo mpuxomutes 75% ee maccer (4x10° ). B
JKFBOM BeIIeCTBE Kiapk azora — 15-19%. Manas xummdeckasi akTHB-
HOCTB a30Ta MPUIACT aTMocdepe CpenocTabHIH3UPYIOIINIA XapakTep.

«Kazanoces ObI, 9TO a30T B CHIIy CBOEH HHEPTHOCTH W PEIKOH
BCTPECHAEMOCTU B MHHEPAJIbHOM HAPCTBEC HUI'PAa€T HE3HAYHUTCIIBHYIO
POJIb B TEOJIOTUIECKUX U OMOJIOTHYECKUX Tporieccax. B To ke Bpemst
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ero OouplIne coAep KaHUs B KMBOM BEILECTBE 3aCTaBISIIOT AyMaThb
OT UHTCHCUBHBIX PEaKHUAX aTMOC(EPHOTO a30Ta C KUBOH MaTepHen»
(braros, 1985).

TpeTbst 0COOEHHOCTH — OTPOMHAS! POJIb a30Ta B CO3IaHUU KUBOTO
BemecTBa. OH yyacTByeT B (OTOCHHTE3€, CHHTE3€ OENKOB M HYKJIe-
WMHOBBIX KUCJIOT. be3 a30Ta HeBO3MOKHA KM3Hb. A30T TOXKE UTpaeT
pOJIb «TEOXMMHUYECKOT0 aKkKyMyisTopa». Bxons B coctaB opraHu-
YECKUX COEIUHEHUM, 3TOT «aKKyMYyJSITOp» 3apsbKaeTcsi, a MpH Ipo-
Heccax HUTpOo(UKauK MPOUCXOJUT BEIICIIEHHE SHEPTruH. YeTBepTas
0cOOEHHOCTb — JIBOICTBEHHass OuoreoxuMuyeckas poib azora. C
OJTHOM CTOPOHBI, BO3HHUKAIOILIKE NPH I'PO30BBIX Pa3pAaax COEAMHEHUS
a30Ta SBISIFOTCS HEMOCPEJCTBEHHBIM IHUTATEIbHBIMH BEIECTBAMU
JUIS pacTeHuil, a ¢ Ipyrol — 3TH )K€ COEIUHEHHs aKTUBHO y4acCTBY-
10T B Tu¢depeHurnanui MUHEPAILHOTO BEIIECTBA TIOYBEHHOTO CIIOSI.
Hmenno cnabble pacTBOpPHI TAKUX CHJIBHBIX KHCIJIOT, KaK a30THas H
a30THCTas, MEPEBOJAT TPYIHO PacTBOPUMBIE MHUHEPAJIbHBIE COEIH-
HEHMS Kalus, Kanblus, pocdopa u 1p., BXOASIINE B COCTaB TOPHBIX
MOpOJ, B JIETKOPACTBOPUMEBIE B BoJe (OPMBI, CO3JaBas pe3epB Ui
MUHEPAJIBHOTO MUTAHUS Ha3€MHBIX PaCTEHUH.

IIyTn mocryniienns a30ta B 0nocdepy U NyTH H3bATHS €ro U3
Hee. Kak cuuraet A. I1. Bunorpanos (1967), Becb a30T, HaxoasIIUii-
cs1 B Ouocepe, UMeeT IOBEHUIBHOE POUCX0XKICHUE, BBIACISSACH TPU
Pa3HBIX MarMaTHYECKUX MpoLeccax.

«IIpu nerasanuu MOpoj MaHTHU WIIK METEOPUTOB JIETUT HE N, a
rnaBHbIM 00paszom NH,, NH Cl ... Bce u3BepkeHHBIE OPOJIBI COAEP-
xart N, B Bune NH,'" ... UcTrounukoM razoo6pasHoro N, Ha moBepx-
Hoctu 3emym 661 NH, 1 ero comu NH,C1 (NH,),CO, u 1p., koTOpbIe
JIETa3MpOBATIUCH MIPU MPOLIECCaX BBHIMJIABICHUS MAaHTHUHU Ha MOBEPX-
HocTh 3emnn. Jlanee NH, okucnsics kuciaopogom arMochepst 10 N,y
(Bunorpanos, 1967).

U3zbsatue azora u3 Ouocgepsl MPOUCXOANT JIUIIb OJHUM ITyTEM —
IIpY MHHEPATU3alMl OTMEPILIETO OPraHMYECKOro BEILIECTBa, MpPH
KOTOPOM B 0Cajl04HbIe MOpobl mocTynaeT NH, M3biMaeTcs a3ot us
O0nocdepHbIX KpyroBOpOTOB U MpH 00pa30BaHUU 3ajiekeil yried u
yTIeBOJOPOJIOB. B nanpHeleM a30THBIE COEIMHEHMSI, 3aXOPOHEH-
HBIE B TOJIIIaX OCaJA0YHBIX OPO/I, PH ONTyCKaHUH UX B HEApa 3eMIH
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U meperuiaBieHny nepexonar B NH, ussepskenusix nopoxa. Tem ca-
MBIM 3aMBIKaeTcsi OONBIION KPYrOBOPOT a30Ta MeXAy Onocdepoi u
HeapaMu 3eMiIu.

Iy Mmurpanum a3ora B Ouocdepe. EcTb aBa myTu Murpanuu
aTMOC(EpPHOTO a30Ta K JKUBOMY BEILECTBY: OMOTCOXMMHYECKUH U
reoxumuueckuid. [Ipu OnoreoXxnMmuuecKoM myTH MPOUCXOIUT (hUKCa-
LU a30Ta MUKPOOPTaHW3MaMH, pa3BUBAIOIIMMHUCS Ha KOPHSAX HEKO-
TOPBIX PACTEHUH, TPEUMYIIECTBEHHO OOOOBBIX.

I'eoxumuyeckuil myTh, AE€TalbHO paccMoTpeHHbli B. WM. bra-
ToBBIM (1985), HaunHaeTcs ¢ OKUCIEHHsT aTMOC(HEPHOrO a30Ta MpH
IpO30BBIX paspsinax. B pesynpTare 00pa3yroTcs a30THas U a30THUCTAs
KucnoTel. OHM C KamjIsAMHU OIS MaJaroT Ha MOBEPXHOCTh 3EMIIH.
O macmtabe 3TOro SBJIEHUS MOKHO CYIOUTh HO IudpaM, IpUBeneH-
HbiM B. U. BraroBeim (1985). Ha 3emHOM mmape exeromHo HaOIro-
naercs okojo 3 000 rpo3, BO BpeMs KOTOPBIX OOIIee YHCIO MOJTHHIMA
nocturaet 100 000. B pesynbrate B MHgokuTtae exeroano Ha 1 km?
BBIMIAJAET 3,5 T a30THOM U a30TUCTOM KUCIOT, a B LlenTpansuoit Poc-
cum — nopagka 1,5 T (B mepecueTe Ha rekTap COOTBETCTBEHHO 30—
35 kr u 10-15 xr). B nanpHeiimem cyapba a30THBIX COEANHEHNH, BO3-
HUKIIUX MIPH 3JIEKTPUUYECKUX paspsiiax MOJIHUM, pa3aensercs. Yactp
13 HHUX, COBMECTHO C a30TUCTBIMU COEIMHEHHSIMHM, MOITYYEHHBIMH
OMOreOXMMUYECKUM MyTeM, HANpSAMYIO HCIOJIb3YeTCS pacTeHUSIMU
JUIsl CBOETO MUTaHud. pyras ke 4acTh, B BUJIE CUIbHEHUIIEH a30THOMI
KHCJIOTBI, pacTBOPSAET MPAKTUUECKHU BCE MUHEpANbHbIE COCTUHEHUS
TBEPZIOH YacTy MOYB, NEPEBOAS TaKHE BasKHBIE AJIS )KUBOTO BELIECTBA
xuMuueckue anneMeHTsl, kak K, P, Ca u 1p., B Ierko pacTBOpHUMBIE B
Boje coenuHenus. Hanpumep:

¢Topnanatut

2Ca,(PO,F + 12HNO, = 3Ca(H,PO,), + 6Ca(NO,), + CaF;
THAPOKCHATIATUT
2Ca(PO,)OH + 14HNO, = 3Ca(H,PO,), + 7Ca(NO,), + H,0;
OpTOKJIa3

4K(AIS,0,) + 14HNO, + 2H,0 = Al(Si,0,)OH, , 8SiO, + 4KNO,.
OTtHn peaknun, Npucynme KOpe€ BbBIBCTPUBAHUA, 00ecneynBaroT
KaJUMHOE U a30THOC IINTaHUE paCTeHI/If/i.
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[ToMumoO >KHMBOTO BemlecTBa M aTMoc(ephl, a30T MHOT/A Haka-
IUIMBaeTca B BepxHel yactu autocdepsl. Tak, B Unnu Ha mpoTsbKe-
HuM 720 KM TAHETCS IIUPOKO U3BECTHBIN «CEIUTPSHBINY Mosic. B HeM
COCPENOTOYEHBI OrpoMHbIe 3amackl ceauTphbl (NaNO,), KoHleHTpa-
1Sl KOTOpOW B mo4Bax nocturaetr 62%. OOpa3oBaHue 3TOTO Mmosica
CBSI3BIBAIOT C CHJIBHBIMHU 3JIEKTPUYECKUMU 3apsiiaMH B aTMocdepe u
BYJIKAHU3MOM, XapaKTepHbIM 1t mpuieratomnx Anp (I[lepensman,
Kacbivmog, 1999). [1ycTbIHHBII KTUMAaT Ha OCTPOBAaX, PACHOI0XKEHHBIX
BJIOJIb 3aMagHoro modepexnbs FOxxHONH AMepHKH, cIocOOCTBOBAI Ha-
KOIUICHHIO OOJIBIINX MacCc HUTPATOB B BUJE I'yaHO, KOTOpBIE 00pazo-
BaJIMCh B PE3yJIbTaTE Pa3loKEeHNs TOMETa MTHLI.

[Ipu oTMHpaHuM OpraHu4ecKOl Macchl 4acTh €€ 3aXOPOHSETCS B
BH/IE 3aJIesKeH yTiel 1 yIJIeBOAOPOAOB, a YacTh MOABEPraeTCs MUKPO-
Oamu IeHUTPOQHKALMH, IPH KOTOPO# B arMocepy moctynaer N,

Xapakrep HM3MEHEHHH KPYrOBOPOTOB a30Ta ¢ TEYEHHEM
BpeMeHH. MOXHO Npenmnonarath, YTo MNPUHLUMUAIBHAA CXeMa Kak
0OJIBIIOr0 KPYroBOpOTa a30Ta, TaK U €ro BHYTPH OMOC(EPHBIX KpPY-
TOBOPOTOB COXpAaHAIACh B TEYEHHUE BCEH TI'eOJOTMYECKON HCTOpUH
ouocdepsl. Tosbko, cKOpee Bcero, HCXosl U3 00IIUX COOOpakeHUH,
TCOXUMHUECKHIA MYyTh MOCTYIUICHHUS aTMOC(EpPHOTo a30oTa B >KUBOE
BEIIECTBO MOSBUIICS HECKOJIBKO paHee OMOre0XUMHUYECKOTO.

Bansiaue denoBeka. X034HCTBEHHAs AEATENBHOCTh 4YEJIOBEKA
BEJET K YBEIMUYEHUIO JTOMOJHUTENBHOTO MOCTYIUIEHUS! COEIMHEHUN
azora (B ocHoBHOM NO u NO,) B atMOC(hepy U TTIOBEPXHOCTHBIE BOJIBL.
Crnoxuiocs, o KpaifHel Mepe, TpH KaHalla TEXHOT€HHBIX TOCTYTIJIe-
HUM. Bo-niepBbIX, CKUraHUE OPraHUYECKOI0 TOILIMBA, B TOM YHCIE U
B JIBUTaTeJsIX BHYTPEHHETO CTOpaHus, KOTOPHIMH 000pYyJOBaHbI aB-
ToMOOWIN. BO-BTOPBIX, TpH NPOU3BOACTBE aMMHUAKa M A30THBIX YAO0-
Openuii. B-TpeTpux, npu NpruMeHEHUH a30THBIX yA0OpeHuil. DT 10-
MIOJIHUTENbHBIE MOCTYIUIEHUS COEAMHEHMH a30Ta HAPYIIAIOT €0 ecTe-
CTBEHHBIE KPYTOBOPOTHI U ABJSAIOTCS OJHUM M3 BHJOB 3arps3HEHUS
okpy>xaromeit cpeasl. «Ilo ganaeivM FOHEIT anTponorennas smuccus
NO2 3anocneanue 50 nmet exxeronHo yenuuuBaeTcs Ha 3—4% u g0-
crurna B 80-x romax 75 — 80 mumutnonos ToHH (7,5-8x10*r/rox). 3to
MPUMEPHO TOJI0BUHA OT obmiero mocrymieHus N B ouochepy» (Ile-
penbmaH, Kacsimos, 1999).
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OcrtaHoBuMcs Ha npuMeHeHnu ynoopenuid. B. 1. bratos (1985)
CUHUTaeT, 4To 0e3 BMEIIATEIbCTBA YeJIOBEeKa IPO30BBIE TOMKIU CIIOCO0-
HBI 00ECIICUUTh U a30THOE, U KanuitHoe, U (pocopHOe, U KaJbLHUEBOE
nutaHue pacreHuid. Hamo Gornee BHHMAaTENbHO PHUCMOTPETHCS K CY-
LIECTBYIOLLEMY TOHATHIO 11000podue noug. B 3To MoHsATHE CIeayeT
HE TOJBKO BKJIAIBIBATh KOJMYECTBEHHBIE 3anackl (ocdopa, Kaaus K
a30Ta B 0OMEHHOM KOMIUIEKCE MOYB, HO, ITIABHOE, YUUTHIBATH COOTHO-
LIEHKE ITUX JIEMEHTOB B IIOYBE U MOAIIOYBEHHBIX TOPU30HTAX HA JIaH-
HOM yuacTKe JUToc]epsl. B ecrecTBeHHOM cocTOsHUN JF000H y4acToK
MIOKPBIT PACTUTENIBHOCTBIO, COOTBETCTBYIOIIEN COOTHOILEHUIO JIEMEH-
TOB MMHEPAJILHOI'O MUTaHUS CIATAIOLIEr0 €ro MPUPOJHOIO KOMILICK-
ca. HemiogopoaHbIx 3emMelib He CylIeCTBYeT BOOOIIE, eCTh TOJIbKO
pacTuTeJbHbIe CO00IIEeCTBA, KOTOPbIe He COOTBETCTBYIOT CJIOKHB-
LHIEMYCsl €CTECTBEHHOMY COOTHOLLECHHIO 3J1IEMEHTOB MHHEPAIbHOI0
NUTAHUSA HA JAHHOM y4acTKe JaHIIA(THOH c(ephbl.

ITouBa Bceraa mIOAOpPOAHA JUIsl OJHUX BUIOB PAaCTEHUM, Majo
IJIOOPOAHA I APYTUX U COBEPLIEHHO HE IIIOJOPOAHA AJIsl TPEThUX.
K mpumepy, cocHa pacTeT Ha MecyaHbIX MOYBaX, €JIb — HA TSDHKENbBIX
TJIMHUCTBIX TTOYBax M T. 1. [loaTomy reorpadus pasmenieHus: pacTu-
TEJIbHOCTH U OIIPEAEIAETCS, IPEXKIE BCEr0, MUHEPAIbHBIM U XUMHUYE-
CKUM cOCTaBOM cyOcTpara. OIHaKO 4eJOBEK HE BCEr/Aa yJIOBJIETBO-
PEH eCTECTBEHHBIM IIIOAOPOAMEM TIOYB U HAOOPOM Mpou3pacTaromei
Ha Hel pacTUTEIbHOCTH. OH CTPEMUTCS CO3AaTh UCKYCCTBEHHO OMNTH-
MaJIbHBIE YCIIOBUS IS MOJIyYECHMs] HAUBBICIIMX YPOXKAECB TE€X Kyb-
Typ, B KOTOPBIX OH 3aUHTEPECOBAH. JlJI1 3TOr0 OH CTPEMUTCS IOBBI-
CHTb IJIOAOPOIME IOYB ITyTeM BHeceHHs ynoOpenuii. [lepeno3upoBka
A30THBIX YAOOpEHUH BeleT K HAKOIUICHHIO HUTPUTOB M HUTPATOB B
BBIPAILICHHON NMPOAYyKUUU. Takas NpONyKLHs OTPULATENIBHO CKa3bl-
BaeTcs Ha 3/I0POBbE TeX, KTO €€ MOTPeOIIsieT.

Kpyzoeopom gpocgpopa

dochop — HCKITIOUATETHEHO BaXXHBIH OMO3JIEMEHT, OH OTHOCHTCS
K YUCITy co3/laTesiel MepBUYHOM, JOKIETOUHOU )KU3HU, HEITPEMEHHbBIN
ydacTHHK co3anus 6enkoBeix monekysn (JJHK, PHK).

Ocobennocru. [lepBas 0coOEHHOCTD B €T0 MIEPEMEHHOI BaJIEHT-
Hoctu: dochop ObiBaeT 3 U S-BaneHTHBIN. B 3eMHO#T KOope npeobia-
JAI0T HEeOpraHWYeCKHe COeqMHEeHN S-BaeHTHoro ¢ochopa. Bee orn
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TPYJAHOPACTBOPUMBI B BOJE, YTO OrPAHUYMBACT UX BOJIHYHK) MHUIpa-
nuto. [loaromy, HecMOTpst Ha TO YTO KJIAapK pocdopa B 3eMHOH KOpe
JOCTaTOYHO BBICOK — 9,3x10%%, HabOIr0MaeTCS IOCTOSHHBIH qeGUITUT
(hocdopa B mouBax u MOBEPXHOCTHOM CJIOE OKEAHUYECKUX Boj. M3-3a
3TOW CBOEW 0coOeHHOCTH (hocop YacTO BBHICTYIACT B KAYSCTBE JIH-
MUTHUPYIOIIETO (haKTopa pa3BUTUS HA3E€MHOW W BOJHOW PaCTHTEIb-
HocTh. Tam ke, Te HaOmromaeTcs OoJbinoe cojnepxkanue docdopa
B TMOYBaX, HapuMep Haja PocHOPUTOBBIMU MECTOPOKACHUSIMU, Pa3-
BHBAETCH TBIIIHAS PACTUTEIBHOCTh. BTOpas ocobeHHOCTh — hochop
OTHOCHTCS K TEM HEMHOTUM 3JICMEHTaM, B MUTPaIlliU KOTOPBIX KHUBOE
BEIIECTBO UIPAET BEAYIIYIO pOJib. IHBIMU CIIOBaMU, STOMY 3JIEMEHTY
CBOWMCTBEHHA MPEUMYIIICCTBEHHO OMOTECHHAsI MUTPAITHSI.

Iy nocrymiienust ¢gocopa B 6mocepy U NyTH U3bATHA
ero u3 Hee. B Ouocdepy dhocdop mocrynaer B cocTaBe U3BEPIKEHHBIX
TOPHBIX MOPOJI, KOTOPHIE COJIEPIKAT TaKUe MHUHEpalIbl, Kak (hropamna-
tuta (Ca,[HJ,].F), xnopanarura (Ca[HJ,],Cl) n runpoxcunanatura
(Ca[HJ,],OH). Usbarue dochopa u3 6uochepbl IPOUCXOAUT NPH
MUHEPATU3aIMKH B OCaIOYHBIX TOPHBIX MOPOJaX OTMEPIICH OpraHu-
YECKOW MacCChl, C MOCIICAYIONUM ITePEMEIIECHUEM 3TUX MOPOJT HUCXO-
JSIIMMY TeKTOHUYECKUMH JIBHKCHUSMU B HeJlpa 3eMITu.

yrn murpanun ¢ocdopa B 6mocdepe. BuyrpudbuochepHsie
IyTH MUTpaIu Gochopa HAYMHAIOTCS B 30HE runeprenesa. iMeHHo
B HEl a30THAs KUCIIOTA, BBIMABIIAS BMECTE C TPO30BBIMU JIOKISIMHU,
MEPEBOJUT TPYAHOPACTBOPUMBIC MUHEPAJIbl allaTUTOBON TPYIIBI B
JIETKO pacTBOPUMBIE COeMHEHUs (hocopa. DTH JIETKO pPacCTBOPUMBIC
COCIMHCHHS TIOMAJal0T, B OCHOBHOM, B PAaCTUTEIBHOCTD, CIyXkKa el
MUHEpaIbHBIM MUTaHUeM. J[anee mo mumeBbIM nemnsm gochop npo-
XOJIUT IO BCEH TPO(UIECKON Mupamue.

Ha myTn BBIHOCA JIETKOPACTBOPUMBIX COeAMHEHUH (ochopa u3
30HBI THIIEPTEHE3a BCTPEYAIOTCS PA3IMYHOTO POJia TEOXUMHUYCCKHE
Oapbepbl, HA KOTOPBIX OHM BHOBB MPEBPAIIAIOTCS B TPYJHO PacTBO-
pumbie coenuHeHMs. [l03TOMY B IPECHBIX 1 MOPCKHX BOAAX COJIEPIKa-
Hue Qochopa Ha HECKOIBKO MOPSIKOB HUXke, ueM B nutochepe. Ilo
nanabM A. I1. Bunorpamoa (1967), koHueHTparust P B BomHOM cpe-
ae okono 6x10°%. Mcrounukom ¢pochopa B MOPCKOIA BOZE SIBISET-
ca PO 43', CHECEeHHOM ¢ Oepera, P-oprannyeckue coeaunenus u PO 43',
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00pazoBaBIIKECs B PE3yJIbTaTe OKHCICHUSI OPraHMYECKOTrO BEIIECTBA
(Bunorpaznos, 1967). C cyiu B MOpsl €KEr0JTHO MOCTYIAET MPUMEP-
Ho 3x10"r docdopa, mpuyem 8§3% mocTymaer B BUaE OOJIOMKOB U
B3BeCH, U UMb 17% MpeacTaBieHO PaCTBOPUMBIMU COCTUHEHUSIMH
(ITepenbman, Kacsimog, 1999).

[TosToMy docdopy cBoiicTBeHHa TUILL OHOreHHast ¢popma MH-
rpalyy, KOTopasi OCyIIECTBISETCS ITHLAMHE, PIOAMHU U LENBIM PSIIOM
JOPYTUX CYyXONMYTHBIX M MOPCKUX JKMBOTHBIX. Mectamu B Ouocdepe
o0pazyroTcs OMoreHHble KOHIeHTpauuu Gocdopa. [Ipumepom mMoryT
CIy’)KUTh OCTPOBa BJIOJIb 3amagHoro nodepexbs HOxxHON AmepHkw,
r7le ITUYUI TOMET MpeBpallaeTcs B ryaHo. B mecrax ckormieHuit ot-
MEPLINX OCTATKOB OPraHU3MOB MOTYT 00pa30BBIBaThCS 3alexH (oc-
¢doputoB. Takumu HocHOpUTOHOCHBIMH CIIOSIMU MOTYT OBITH TIJIACTEL,
o0oraieHHble paKOBUHAMH HEKOTOPBIX POJOB MOJUTIOCKOB. B Spoc-
JaBCKOW 001acTH Takue (OochOPUTOHOCHBIE CJIOW BBIXOISAT BOIU3U
noc. ['ne6oBo PribuHCKOTO paiiona.

Xapakrep U3MeHEHHH KPYroBoporoB ¢ocdopa ¢ TedyeHHeM
BpeMeHU. B ocymiecTBieHNH BHYTpUOHOC(EPHBIX KPYTOBOPOTOB
(dbocdopa peniaroiee 3HaYCHHE UMEET KUBOE BEIIECTBO. DTU KPYTo-
BOPOTHI HaM U3BECTHHI ¢ pU(eiicKoro nepuoa.

Binsinne 4venoBeka. XO3sIMCTBEHHAs AEATENHHOCTh TpHUBENa
K CYIIECTBEHHBIM HApYyLICHHUSM BHYTPHOMOC(HEPHBIX KPYrOBOPO-
ToB (hocopa. [MaBHOE BIUSHME 3aKITIOYAETCS B TOM, YTO HIMPOKOE
npuMeHeHue (ochopHBIX YIOOPEHUH M BBICOKOE COJIEPKAaHUE ITO-
ro 3JeMEHTa B KaHaJM3alMOHHBIX CTOKaX MPUBENIO K MOBBIIICHHIO
B 3HAYMTENBHOW CTENeHU coaepkaHus Qocdopa B BOAHOH cpere.
B pesynbrare BoO MHOTMX BOJOeMax HabirogaeTcsa OypHBIA pOCT BO-
JOpociieil, KOTOpbIi MPUBOIUT K dBTpodukauuu. B ['epmanun 54%
o3ep, a B CHIA naxe 70% npetepnenu sBTpodukanuio. Kpome toro,
MIpU UCIONB30BaHUM (HOcHOPUTOB B KadecTBe ynoOpeHuil Habmona-
eTcs 3arpsA3HEHUE CeIbCKOXO3SHUCTBEHHBIX YTOIUH PAIOM TSDKENBIX
(MBIIBSK, KAAMHUN | T. 1.) © PaAHOAKTUBHBIX DJIEMEHTOB CEMEHCTBa
ypana, coaepskaiuxcs B pocdopurax.

Utak, Bce paccCMOTpEHHBIE KPYTOBOPOTHI HPEACTABISAIOT COOOH
CIIO)KHOE COYETaHHE MPOLECCOB B OCHOBHOM JIBYX THIIOB: OOJIBIIO-
ro KpyroBOpOTa, COBEPIIAIOIIEIOCS MEXIy Ouochepoil u Hempa-
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MU Hallel MiaHeThl, U pAga BHyTpuOHochepHbIX KpyroBopotos. B
OONBIIMX KPYTOBOPOTaX CYIIECTBEHHYIO POJIb MIPAIOT JHUTOTEHE3,
MarMaTH4yeckre U MeTaMop(UUecKue MpOLEecChl, HAYLIHe B MAaHTHH
U 3eMHOI Kope. FIMEHHO OHU SIBISIOTCS HCTOYHUKOM OOJBLIMHCTBA
XHUMUYECKUX 3JIEMEHTOB, yUaCTBYIOIIMX B OMOT€OXMMHUYECKUX U OHO-
JIOTHYECKHX Mpoleccax. BHyTpuOnochepHbie KPYroBOPOTHI HAYT KaK
C ydacTHeM, Tak U 0e3 y4acTHs HBOTO BEIIECTBa, HO BCE OHU CKO-
OpAMHHUPOBAHBI HE TOJIBKO MEXIYy COOOH, HO M C TIapaMeTpaMu 00JIb-
IIOr0 KPYroBOpOTa, MPUYEM B TOW KOOPAMHALMH BEAYLIYIO POJIb
UTpaeT XMBoe BelecTBO. Hanbomee coxHble KPYTrOBOPOTHI MPHCY-
1Y KUCIIOPOAY U yriiepony. Jliis HUX XapaKTepHO HAJIMYUE HECKOIb-
KHX MyTeH NOCTYIUIEHHS, TPeoOpa3oBaHusl U U3BSATHA, YTO MTOBBIIIAET
YCTOWYMBOCTH KpyroBopoToB. KpyrosopoTsl azota u ocopa ycrpo-
€HBI IIPOILE.

XapakTep KpyroBOPOTOB B I€0JOrMYECKON HCTOpHH OHOChepsl
He ocTaBajcsi MOCTOSIHHBIM. OH HEOAHOKPaTHO MEHsUICA TOJA BO3-
JeCTBUEM KaK BHEIIHUX, TaK U BHYTPEHHHUX BO3JeicTBUI Ha OHO-
cdepy. Bo3moxxHbIe cOCOOBI caMOOpTraHU3aui OMOTEeOXUMHUYECKUX
MPOILIECCOB CTAJIH BBICHITHCS JIUIIbL B TOCIEAHUE TOABI (CM. HUXKE).
Xo3s1iicTBEHHAsT AEATENBHOCTh K Hadary XXI B. mpuoOpena Takoi
pa3max, 4TO cTaja CYLIECTBEHHO BO3JECHCTBOBATb HA CIOXKUBIIUECS
MIPUPOJHBIE KPYTOBOPOTHL. Takoe BMEIIATENbCTBO YEIOBEKA B €CTe-
CTBEHHBIH XOX pa3BUTHUS Onocepbl HEPEAKO MPUBOIUT K LIEIOMY
PSAy HEraTHBHBIX IOCIEACTBUH, KOTOPBIE BOZMOXKHO OBLIO OBl Mpe-
JOTBPATHUTh, €CIH OBl MBI CTPEMHUIIUCH BIIUCHIBATh TEXHOT'CHHBIE KPY-
TOBOPOTHI B CIIOXKHBILIHECS OnochepHbIe.

Cnocoo6ul camoopzaHuzayuu
ceoxumMudecKkux Kkpyeoeopomoes

B pabote A. A bapen6ayma (2000) BBISICHSIIOTCS CITOCOOBI cCamo-
OpraHM3alrHU TI00ATBHBIX TEOXHMHUYECKHX KPYTOBOPOTOB. B cBOMX
HCCICA0OBaHUAX OH UCXOAUII U3 TOIO, YTO IIPHU aKTUBHOM IIOCTYILIIC-
HUM YTJIEpOoJa M3 KOCMOCa €ro HM3JIMINKK OOJIXKHBI BBIBOAWUTHCSA U3
KpyroBopoTa u (PMKCHPOBAThCS B HEKHUX «pe3epByapax». B xadecTBe
«pe3epByapoB» OH pacCMaTPHUBAII TAKHE TIOICUCTEMBI OHOC(EPHI, KakK
aTMoc(epa, MEPOBON OKeaH, MOPOJbI 3eMHOHM KOPBI, @ TAKXKE KUBOE

BEIIECTBO, IIOYBEHHBIH CJION M MOPOABI BEPXHEH MaHTHH 3eMJTH.
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leoxuMuyeckoe paBHOBECHE IS BCEX «PE3EPBYapoOB» OyIeT
BBITIOJIHATBLCA NIPU yClIoBKM N, /t. = C = const., 1€ N, — KOJMYECTBO
ITOJIBIYKHOTO YTIIEPOa BO BCEX €ro popMax, HaXOSIIErOCs B JAHHOM
nojcucreMe (pesepsyape), a t — cpeHee BpeMs IpeObIBaHus yrie-
polia, ONMpEeEIISoNIee CKOPOCTh OOMEHA yriiepoJia TaHHOW CUCTEMBI
CO BCEMHM JPYTHMH PE3€pByapamMu CHCTEMEI (t, — TEOPETUYECKHU pac-
CUMTHIBacMas BeiauuuHa). [[poBeasi COOTBETCTBYIONIUE PACUEThI ISt
yraepoja, Kuciopoja u Bojsl, A. A. BapenOaym mosyuun pesyib-
TaThl, NpuBeAcHHBIE B Ta0n. 10. J[aHHbIe ATOW TAOIUIIBI «HATJISTHO
JEMOHCTPUPYIOT, YTO B MpEJeaX TOYHOCTU pacdyeTa KPyroBOPOTHI
BOJIBI, KMCJIOPOJA U YIVIEKHUCIOTBHl XapaKTepU3YyKTCA MPAKTUUYECKU
OJIHOM U TOM K€ KOHCTaHTOU reoxuMuueckoro paBHoBecus C = 2,7 7
10 r/ron. Takum 0Opa3oM, Mbl UIMEEM JIEJI0 HE C OTACTbHBIMH KPY-
rOBOPOTAaMM 3THUX BELIECTB, a, Kak nojaran B. U. Bepuaackui, ¢ ux
KPYrOBOPOTOM B TIpejieiiaX eIUHON Te0XUMUIeckor cuctembl. O0be-
JUHSIOIMM HA4yaJlOM TaKOW CHCTEMBI, OYEBHJIHO, BBICTYIIAET KHUBOE
BEIIIECTBO, KOTOPOE, BXOJS OOIIUM COCTaBHBIM JJIEMEHTOM B KpYy-
TOBOPOT BOJBI, YIVIEKUCIOTHl U KUCJIOPOAA, IPUBOAUT UX CKOPOCTU
LUPKYJIALUN B TEOXUMUYECKOE PABHOBECUE C KPYTOBOPOTOM BOIBD)

(bapenbaywm, 2000).
Tabmuma 10

Koncmanmut Kpyzoeopoma 08yoKucu y2nepood, Kuciopooa u 600bl
(no A. A. Bapenbaymy, 2000)

Teoxumuueckas
Tun xpyzoeopoma KOHCMAaHmMa Kpy2080poma
(x10'72/200)
BrocdepHblit KpyroBopoT CoO, 2,56
[upxysimust atMocepHOro KHCIOpoaa 2,75
['eonmormueckuii KpyroBopot BoJ MHpPOBOTo OKeaHa 2,64

[Ipoananu3upoBaB CKOPOCTh HAKOIUICHHUSI OMOTEHHOTO yrieponaa
Y TIOBEJICHHE «MAJIONOABIKHOT0» YIiIepoJa, Mo KoTopeiM A. A. ba-
perbayM MmoHMMAI yriiepos KapOOHATHBIX MOPOJ U OMOTEHHBIH yriie-
poa, 3ameyaTaHHBIA B OCaAOYHBIX MTOPOJax, OH CHENal BaKHBINA BBI-
BOJ, UTO B MPOLIECCE CAMOOPTaHNU3ALUN F€OXUMHUYECKUX KPYrOBOPO-
TOB, BEPOSITHO, UCIONB3YIOTCS J1Ba criocoba. [lepBriii 3akimrouaeTcs B
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OBICTPOM, CKAaYKOOOpa3HOM HM3MEHEHHH BEJIMYMHBI KOHCTAHTHI T€0-
XUMHUYECKOT0 PABHOBECHUS] CUCTEMEBI B Pe3yJIbTaTe CUIBHOTO BO3/EH-
CTBUs. MeHee CUJIbHBIE BO3AEHCTBUS YCTPAHSAIOTCS CUCTEMOMN MyTeM
n3MeHeHus B OnocepHOM IUKIJIE COOTHOLICHUS KOJIMYECTBA )KUBOTO
BellecTBa W Heopranumueckoro yriaepona (bapenbaym, 2000). Ilpu-
YHHY CHJILHOTO BO3JEHCTBHUS, KOTOpAs MpUBeNa K CKauKooOpa3HOMY
HW3MEHEHUIO TEOXMMHYECKOH KOHCTaHTHI cucTeMbl, A. A. bapen6aym
(2000) BumuT B cnenyromeM. Ha py0Oexe nmpearnocieiHero ¢ mocie-
HUM TaJJaKTUYeCKUM ToJoM (B Haudane me3030s, 150 muH jeT Tomy
Ha3a/1) IPOU30IILIA «OBICTpasi MepecTpoiiKa Bcel rodanbHOM HUPKY-
JIALUM BEIIEeCTBA Ha 3eMJle, KOTopas COIPOBOXKJANach N3MEHEHUEM
CKOPOCTH OCHOBHBIX F€OXMMHUYECKUX IporieccoB. [lox Bo3aelicTBreM
lanakTrku cucteMa Kak Obl CKQUKOM Iepelnia U3 OJHOIO COCTOSHUS
pPaBHOBECHS B MHOE C IPYTMMH 3HAYEHUSIMH KOHCTAHTBI».

JanpHelimme uccnenoBaHus MOKaxyT, npaB 11 A. A. bapen6a-
yM (2000), cBsi3pIBasi MPUYMHY CHIBHOTO BO3ACHCTBHS Ha OHOche-
Py CO CMEHOI Ce30HOB TraJaKTHUECKOTo roja, Win €e HaJllo UCKAaTh B
4yeM-To ApyroM. OTHO HECOMHEHHO: B T€OXUMHUYECKHUX KPyrOBOpPOTaxX
[JIABHYIO POJIb UTPAET KHUBOE BellecTBO. OHO €CTh TO 00BETUHSIIOLIEE
Ha4ajo, KOTOPOE MPUBOAUT B TEOXUMHUYECKOE PAaBHOBECUE CKOPOCTH
LUPKYJISALUN OTJENBHBIX 3JIEMEHTOB C KPyrOBOPOTOM BOABI. BaskHEI
1 /IBa yCTaHOBJICHHBIE UM ME€XaHHU3Ma CaMOOpPTaHU3aIK FeOXUMHUYe-
CKHX KpYTrOBOPOTOB, KOTOPBIE BKJIIOYAIOTCA AJIS COXPAHEHMs yCTOM-
YUBOCTH NPH HapyLIeHWU paBHOBecus. [lepBriil — 3TO ckaukooOpas-
HO€ M3MEHEHHE I'eOXMMHYECKOW KOHCTaHTBl. BTopoill — m3MeHeHMe
COOTHOILICHUH MEXAYy OMOT€HHBIM M a0MOT€HHBIM KPYrOBOPOTaMHU
yriepoaa B buocdepe. Ckopee Bcero, HepBbIii MEXaHU3M MOPOKIAET
3TAaIHOCTh B Pa3BUTUU OHMOJIOTUYECKUX CUCTEM, & BTOPOH MOJACPKH-
BaeT paBHOBECHE CUCTEMBI B TEUEHHE ITaIa.

Wrak, mpuBeneHHBIN BbIIIE MaTepHal MOKa3bIBAET, UTO PEryJis-
TOpHAas (PyHKIHMS KMBOTO BEIIECTBA B YUEHUH O OHocdepe 3aHUMAaeT
KIII0YE€BOE MECTO, MIOCKOJIbKY MIMEHHO OHa 00ECIIeUnBaET YCTOWUNBOE
(YHKLMOHUPOBAHKE U Pa3BUTUE Beell Onocephl, NpuHamIexamen K
HEIMHEHHBIM HEpaBHOBECHBIM cucTeMaM. [loka ymamoch HaMEeTHThH
JHIIBL OOIIYIO CXEMY TOTO0, KaK KUBOE BELIECTBO BBIIIOIHAET 3TY BaXK-
Heimyto gynkumio. [IpeacTout mposScHUTH elle OYeHb MHOTHE BO-
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MPOCHL. B 4acTHOCTH, 10 CHX MOP MAJI0 BHUMAHUS YACISIIOCH H3yde-
HUIO MPSIMBIX ¥ OOPATHBIX CBSI3CH, BOSHUKAIOIINX MPU BBHITOJTHEHUH
JKHBBIM BEIIIECTBOM CBOEH peryasTopHoi ¢(yHkuuu. BeposTHo, K
MPSIMBIM CBSI35IM CJICTyET OTHECTH T€, B PE3yJIbTaTe KOTOPBIX (HopMu-
pyetcst Tpoduueckast mupaMmuaa 0nochHepbl U IPOUCXOAUT IBOITIOIUS
KHUBBIX cyiiecTB. OOpaTHBIE CBSI3M U3y4YeHBbI Xyxke. [1o-BUAMMOMY,
B KaueCcTBE HAYAJLHOTO 3BEHA JPEBHEHINEro THUIa OOpaTHBIX CBS-
3eil cleayeT paccMaTpUBaTh TE M3MEHEHHS, KOTOPBIE MPETEPIIECBAIOT
€CTeCTBEHHBIE Tesla Onocdephl MO BO3ACHCTBHEM KU3HE IS TCIBHO-
CTH JKUBBIX CYIIECTB (M3MEHEHHE Ta30BOI0 COCTaBa aTMOChEphl, XH-
MHYECKOTO COCTaBa MOPCKOW BOJBI U JPYTUX XapAKTEPUCTUK CPEJIbI
oburanusi). Korga atu OMOT€OXMMHUYECKHE WU3MEHEHHUS JAOCTUTAIOT
HEKOTOPOU KPUTHYECKON BENWYHMHBI, TO COXPAHEHHE PABHOBECHS B
ouocdepe nocTuraercs MO0 M3MEHEHHUEM COOTHOIICHHS MEX Ty OHo-
TeHHBIM U aOHOT€HHBIM KPYyrOBOPOTaMH yriiepoja B 6uochepe, aubo
CKA4YKOOOPa3HBIM H3MEHEHHEM KOHCTAHTHI TEOXUMHUYCCKUX KPYTOBO-
POTOB, 0 KOTOPBIX TOBOPHUJIOCH BhIIIE. B 000MX ClTydastx MPOUCXOAUT
HU3MEHEHHUE YCIOBUi CyIiecTBOBaHus. Te, KTO OKa3alcs He MPHCIIOCOo-
OJICHHBIM K HOBBIM YCJIOBHSM, BBIMHPAIOT, a OHOcdepa ¢ COXpaHUB-
IEHCS YaCThIO YKUBBIX CYIIECTB MPOI0IKAET YCTOWINBO Pa3BUBATHCS
B HOBBIX YCIOBHSIX. B reosorudeckoi neromnucu Guochepsl HuKcu-
pyeTCst psii «BETHKUX BBIMHUPAHHHA BUAOBY». OOBIUHO MPUUUHY ITHX
SIBICHUH CBSI3BIBAIOT C TEMHU WJIM WHBIMHU BHEIIIHUMU BO3ACHCTBHUSIMHU.
He uckiroueHo, 4To AanbHEHINNHE UCCIIETOBAHUS TTOKAKYT: «BEITHKHE
BBIMUPAHUS BUJOBY» OOYCIOBJICHBI BHYTPCHHUMH TIPUYNHAMH, SBIISI-
SICh KOHEYHBIM 3BE€HOM OOPATHBIX CBSI3CH.

CemuHap 8

Bonpocbui 0451 06cyxcdeHus

1. Ilpoananu3upyiiTe AaHHbIE B TaOuWIE S5 MO OMOTEOXUMHU-
yeckuM (QyHkuusm Ouocepst B. U.Bepnanckoro, naiite mosstue
SHEPEreTUYECKOM, TPAHCIIOPTHOM, Ta30BOM, KOHLIEHTPAIMOHHOH, Jie-
CTPYKTHUBHOU (DYHKITHISIM.

2. ComnocraBbTe OUOTEHHYIO KIIACCU(PUKAIIUI0 XUMUYIECKHIX dIIe-
meHToB 110 B. U. bratoBy (1999) 1 0CHOBHBIE MOMEHTHI B 3BOJFOIHH
JKUBBIX OPTaHU3MOB.
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CamocmosimebHasi pa6oma
8 2pynnax no 4-5 yenoeek

[ToaroroBka NpUHIMINAIBHBIX CXEM KPYTOBOPOTOB 3JEMEHTOB,
C BBIAEJICHUEM Y3JIOBBIX MOMEHTOB (TI0 MpEALIECTBYIOLIEMY MaTe-
puany). Beinenuts Hambosnee cioXHBIC, CIIOPHBIE, HEOAHO3HAYHBIE
BOIIPOCHI B KPYTOBOPOTaX OTAENBHBIX 3JIEMEHTOB M BOJBI, I0KA3aTh
CBSI3aHHOCTb M B3aMMO3aBHCUMOCTb KPYTOBOPOTOB, CIIOCOOBI UX Ca-
Moopranuzanuy. Ha npeacraBieHne kaxx1oro KpyroBopoTa He Oojee
10 munyT, O0CY>XIeHNE, BONPOCH Ay JUTOPHUH.

Jlutepartypa

Bapenbaywm, 2000; braros, 1985, 1999; Bepuaackuii, 1960, 1980;
laBpunenko, Jdepnronsi, 1971; [lepensman, Kaceimos, 1999; [urmy-
HOB, 1980.

OCHOBHBbIE 3Tanbl pa3BUTUA GUOCPephI

«IlosiBisieTcsT B HEKOTOPOM  CMBICTIE
BBICIINH THUIT AETEPMUHU3MA — JIETEPMUHH3M
C MHHUMAJIBHOW HEOIHO3HAYHOCTHIO OyIy-
IIETr0 U C BO3MOJKHOCTBIO BBIXOJIA Ha JKelae-
Moe Oyaymiee. DTo — IeTepMUHHU3M, KOTOPBIit
YCHUITBACT POJIb YSTOBCKaY.

E. H Kussesa, C. I1. Kypoiomos

HUcropus 3apoxaeHust U pa3BUTUsL OHOChEpbl OTHOCUTCS K YHC-
ny QyHIaMEHTaNBHBIX MEXIUCIUIUIMHAPHBIX mpobnem. st ee pe-
LICHUS HEOOXOJMMO BCECTOPOHHEE HCCIICJIOBAaHWE 3HAHHE IeoJIo-
rudeckoit neromucu. bonee 200 neT 3TUM 3aHUMAaNKCH reosoru. Ux
TpyAaMH CcO3/1aHa UCTOPUYECKasi TEOJIOTHS, B KOTOPOH BO BPEMEHHOM
MOCJICOBATEILHOCTA CUCTEMATU3UPOBAH OTPOMHBIN (haKTHYCCKHIA
MaTepHal, XapaKTepPHU3YIOIIUH MPOsBIECHHS BCEX OCHOBHBIX OHO-
cdepHbIX TpolieccoB B Teuenue 4 miupp jiet. Hanbonee n3yden nepu-
0Jl, OXBAThHIBAIOIINN MOCIETHUN MIITHAPA JIeT (0 HEM COXPaHMUIIOCh
OoJbie cBUAETENbCTB). B mocneanue 20-25 neT K MCCIIEI0BAHUAM
T'€OJIOTOB TMOJKIIOYMINCHE MHKPOOHOJIOTH. DTO TMO3BOJIMIO CTEPETh
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MHorue Oelnble mATHA B paHHel ucropun onocdepsl. Ho, HecMoTpst Ha
JOCTHTHYTBIE YCIIEXH, HICTOPHSI pa3BUTUs Onochephl B MOJTHOM 00be-
M€ eIlle He BBISICHEHA, XOTS MHOT0€ U3BECTHO, & HEKOTOPBIE CTOPOHBI
M3Yy4EHbI BECbMa JAETaIbHO.

Hctopust craHoBineHHs: U pa3BUTH Onocgepbl paccMOTpeHa 10
KpyIHBIM 3TanaM. OHH ObUIM YCTaHOBJICHBI P HaHECEHUH Ha Teo-
XPOHOJIOTHUYECKYIO LKAy pyOekel, KoTopble, 10 MHEHHIO OOJBIINH-
CTBa HcclenoBaTesnell, 0Tpa)xaroT epeIOMHbIE MOMEHTHI B pa3BUTHH
ouocdepsl. Hekotopsie uccnenosarenu (3aBap3us, 1999; Moucees,
1999) paccmarpuBarOT 3TH MEpeIOMHBIE MOMEHTHI Kak TOYKH OH-
¢ypkanuu. Ilpu ommcaHWu MOCTYNATENbHOTO pa3BUTUS OHOCQEpHI
OCHOBHOE€ BHUMaHHE yeJeHO cleayouumM BonpocaM. 1. Koraa n kak
BO3HHKJIM €CTECTBEHHBIE Teja OHocdepsl II00anbHON pa3MepHOCTH
(atmocdepa, okeaH, manamadTHas chepa u 3emHas kopa)? 2. Koraa
U Kak 00pa3oBaJIMCh IUIaHETAPHBIE HEPOBHOCTH 36MHOM MOBEPXHOCTH
B BUJIC KOHTMHEHTOB U OK€AHMYECKUX BMAJHH? DTO BaXXHO NMOTOMY,
YTO I100aNbHBIN penbed ompeaenseT B KOHEYHOM CUETEe PacIoiokKe-
HHUE CYIIU M MOps, a TaKKe XapaKTep MOPCKHX 0acceiHOB (MENKO-
BOJIHBIX WJIM TITyOOKOBOJAHBIX) M BIMAET HA XOJ MHOTHX OMOC(HEpHBIX
nporeccos. 3. Kak u B Kakoli mociae0BaTebHOCTH HIJI0 OpPMUpPOBa-
HHUE TIOTOKOB SHEPTHU B OHocdepe, a Takke reOXMMUIEeCKOe peoo-
pa3oBaHUe ECTECTBEHHBIX Tell OHOCQephI rI00aNbHON pa3MEPHOCTH U
KaKy!0 poJib B 3TOM UIpPasio ’KMBOE BEIIECTBO? DTOT NOAXOA OTJINYa-
€TCs OT IPUHSATOrO B UCTOPUUECKON TE0IOTUH TEM, YTO BHUMaHHUE 00-
paiaercst He Ha BEJTMKOE pa3HOo0pasre KUBBIX OPraHU3MOB, OCTAHKH
KOTOPBIX COXPAaHHMJIMCh B I'€OJIOTMYECKON JIETOMHCH, a Ha (aKTOPEI,
KOTOpbIE MPUBOJIWIIN K MIEPECTPOHKE BCEH cucTeMbl Onochepsl.

Bce npu3HatoT, 4To, Cyst IO reoU3NIeCKIM JaHHBIM, Halla Tiia-
HETa COCTOUT U3 S/Ipa, KOTOPOE OKYTHIBAET MaHTHS, BBIILIE Hee, OJmKe
K 36MHOM ITOBEPXHOCTH, PACIOAraeTcsl 3eMHasi Kopa, a MeXIy MaH-
THEH U 3eMHOW KOpOH pacroiaraetcsi 0cOObIi CTOH BSI3KHUX (pacruiaB-
JIEHHBIX) MOPOJ, Ha3BaHHBIA acTeHocdepoil. OOmenpru3HaHHO U TO,
YTO 3eMHasi KOpa COCTOUT M3 TpeX cjoeB (0a3aJbTOBOro, TpaHUTHOTO
1 0CaZI0YHOr0) ¥ YTO TPAHUTHBIN CIOM pa3BUT TOJIBKO MOJA KOHTHHEH-
TaMmu, cjaras ux ocHoBaHue. CBs3b THUIIOB 3€MHOH KOpPBI C II00ab-
HBIMH (hopMamu pesibeda 3eMHOI MOBEPXHOCTH XOPOLIO BUHA Ha TaK
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Ha3bIBaeMOH rurcorpaduueckoil KpuBoi (cM. Kypc reorpadun). I'pa-
HUTHBII CJIOM HE KOHYAETCs Y ype3a BOJBL, & IPOCTUPAETCS MO BOIOKU
4epes3 Bech IeNb() U MATEPUKOBBIHA CKIIOH JI0 €T0 BHELIHEH KPOMKH.
PasHornacust HauMHAIOTCA C OOBSCHEHUS COBPEMEHHOTO pac-
MIOJIO’KEHUSI KOHTHHEHTOB. CyIllecTBYET TpH cUCTEMBI B3rIs0B. Co-
[JIACHO IIEPBOM, BCE OKEaHbl APEBHME, & KOHTUHEHTHl BO3HUKIIM Ha
MECTE CBOETO COBPEMEHHOI'O PacroiIOkKeHHUA. DTO KJIacCu4ecKas CH-
crema B3rs110B reonoros XIX u I nonosunsr XX croneTusi, B OCHOBE
KOTOPOH JIeXKaT MpeAcTaBieHus O miaT(opMax, TeOCHHKINHAISAX H
CKJIa4aThIX nosicax. [IpuBepKeHEB 3TOW TOUKHU 3PEHUS Ha3bIBAIOT
(uKcrcTaMH, MOCKOJIbKY OHU HE MPHU3HAIOT 3HAYUTENBHBIX TOPU30H-
TaJIbHBIX TIEpeMeIIeHuil OJOKOB 3eMHOU KOpbl. CTOPOHHHKH BTOPOM
CUCTEMBI B3TIISAJ0B CUYUTAIOT, YTO €CTh [1BA TUIA OKEAHUYECKUX BIIa-
JUH — MOJIOABIE U ApeBHHE. THUXMH OKEaH OHU CUUTAIOT JPEBHUM.
OcranbHble OKeaHbl — MOJIOIBIMHU, KOTOPbIE 00pa30BaUCh HA MECTE
JpeBHUX I1aTGOpM. BIIoOKM TpaHUTHOTO CIOSI PACKOIOBIIMXCS U UC-
Ye3HYBIIMX TIaTGopM ObLIM MepersiaBieHbl B pe3yJbTaTe TpaHIu-
O3HBIX M3NMUSHUN 0a3anbTOB. DTH B3IJIAABI, SBJISIOMINECS PA3HOBUI-
HOCTBIO BO33pEHUH (PUKCUCTOB, OBLIN MOMYJSIPHEI B cepenuHe XX B.
IIpuBepakeHIBbI TPETbEW CUCTEMBI B3IJIN0OB I10JIAraloT, YTO IPUMEp-
HO 200 MIH JeT TOMYy Ha3aJ CYIIECTBOBAJI OJUH OTPOMHBIM MaTe-
puk IlaHres, KOTOPBII OMBIBAJICS €JUHBIM OKeaHOM. [loToM enuHbIi
MaTEpPHK PACKOJIOJCA Ha 4acTH (3TO MPOUCXOOUT MPUMEPHO Pa3 B
500 MITH 1IeT), ¥ OHU TIO BSI3KOMY CJIOIO acTeHOC(EpHI, 3ajlerarnien
Ha I'PaHULEC 36MHOM KOPBI U MAHTHH, PA3BEXAIUCH B PA3HBIE CTOPO-
HbL. 1IX ropru3oHTanbHbIE EPEABUKEHUS IPOJOJDKAINUCH 10 TEX MOP,
[I0Ka OHM HE 3aHsUIM COBPEMEHHOI0 NMoJIoKeHUsA. CTOPOHHHUKOB 3TOH
CHCTEMBI B3IJISI0B HAa3bIBAIOT MOOMIIMCTaMH, TIOCKOJIBKY OHH MpHJa-
10T 0OJIBIIOE 3HAYEHUE TOPU3OHTAIBHBIM JBIKEHHSAM 36MHOH KODBI.
[lepBoHayanbHO 3TH B3MIAABI OBUTH HM3JI0KEHBI B Hadaje XX CTO-
netust A. Berenepom. Ilorom onu Bozpoamnuce B 60-e roasl XX B.,
KOTZla B PE3yJIbTaTe HHTEHCUBHOIO U3y4YeHUss MHUpOBOro OKeaHa, Ha-
yaBierocs nocie Bropoit MupoBoil BOWHBI, OblJIa OTKpPHITA TI00aJb-
Hasl CUCTeMa CpeIMHHO-OKeaHnYeCKUX XpeOToB. B HacTosmee Bpems
MPEMAIOKEHA YJIbCUPYIOLIAs MOJENb PA3BUTHUS HAILIEH IIJIAHETHI, CO-
[JIACHO KOTOPOH MEPHOANYECKH MEHSIICS €€ OOIIMI PEeXHUM: SMOXH
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CKaTus TeNna IJaHeThl YepeloBaIMCh C 3MoxaMmu ee pocrta. Torna
MOTIEPEMEHHO BO3HUKAJIO MPeoOIagaHnue TO TOPU3OHTANBHBIX TEKTO-
HUYECKUX JBWKEHHUH, TO BEPTUKAJIbHBIX. BO3MOXHO, 3Ta rumoresa
MO3BOJIUT HAWTH KOMIIPOMHCC MEXAY B3TJIAJaMU «MOOHIUCTOB» H
«(pukcucrony.

Crenyromume nudpsl Jal0T NpeacTaBiIeHne o Mecte Ouocgeps B
o011IeM X0/1e pa3BUTHS Halllel mIaHeTsl. B HacTosiee Bpemsi Ha OCHO-
BE JaHHBIX a0COJIOTHON T'€OXPOHOJIOTUH CUMTalOT, 4To ConmHeuHas
crcTeMa BO3HHKIA okoio 5,0-5,5 mupa net Tomy Hazad. (OTOT BO3-
pacT UMEIOT HEKOTOPhIE METEOPUTHL.) 3eMIIs KakK IJIaHeTa c(hOopMHpPO-
Bajach B npenenax 4,6—4,7 Mipz JeT ToMy Ha3az (caMble JpeBHUE Ha
3emuie apxeiickue MOpOJbl UMEIOT BO3pacT okoio 4,6—4,7x10° ner).
OcTaTku IpeBHEHIINX aHOo0aKTepHid HallIeHbI B TOPOIaX, BO3pacT
KOTOPBIX OIlCHHBaeTCs B mpeaenax 3,5-3,9x10° ner. CrnenoBaTesnb-
HO, Ha (hopMHPOBaHNE 3eMIU KaK IUIaHETHl OTPEeOOBAIOCH MOPSAKA
300-800 muH neT, a foOrocepHbIi ATAl ee Pa3BUTUS UMEN JUINTEIb-
HOCTB IPUMEPHO B ABa pasza oonbuie (0,7-1,2 mapn ner).

JAo6uocgpepusiii s3man pazeumus 3emau

Jobuochepnsiit sTan pasBuTHs Hamed miaHetsl (ot 4,6—
4,7x10° ner mo 3,5-3,9x10° meT) oxBarbiBan Bcero 15-25% ee obmieit
HCTOPYH, HO UMEHHO TOTJ[a BO3HHMKIIM MHOTHE YEPTHI, TPEIONpeie-
JIUBIIIUE MOSBIICHNE TEX YCIOBUIA, B KOTOPBIX MOXKET CYIIIECTBOBATh U
Pa3BUBATHCS )KUBOE BEIIIECTBO.

[NepBoHaYaTBPHOE KAMEHHOE TEJIO TUIAHETHI CIIAraJIoCch MPOTOILIA-
HETHBIM BEIECTBOM, OJIN3KHUM IT0 CBOEMY XHMHUYECKOMY U MUHEPAITh-
HOMY COCTaBYy KaMeHHbIM MeTeopuTaMm. O CTETleHH OIHOPOIHOCTH
9TOTO Tela HeT eAWHOro MHeHus. OJHU CYMTAIOT er0 rOMOTEHHBIM
(omHOpO#HBIM), Apyrue, U B ux uncie A. II. Bunorpagos (1967),
MOJIaraloT, YTO €My OBUIM TPHUCYIIH TEePBHYHBIE HEOTHOPOIHOCTH.
HMMeHHo 13 TakuX HEOTHOPOAHOCTEH OUYEHb paHO 000COOUIIOCH SIIPO
TUTAHETHI ¥ O0JIeTaloNIast ero MaHTHs, B CTPOSHUH KOTOPOH TOXKE JIO-
MyCKAaOTCs TIEPBUYHBIE HEOHOPOHOCTH. CUHTAETCS, YTO BEUIECTBO
sfipa HaIel IIaHeThl HaXOMUTCS B JKUIKOU ¢asze, B BUIE pacIuiaBa,
Ha 3TO YKa3bIBAIOT OCOOCHHOCTH MPOXOXKJCHUS Yepe3 SIpo CeHCMU-
YeckHx BOJH. [Ipennomnaraercs, 4To B 3TOM paciliaBe sapa BOSHUKIH
KOHBEKTHBHBIC TOKH, CyIIECTBYIOIIUE 0 cux mop. C HUMHU CBS3HI-
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BaloT 00pa3oBaHMe MAarHUTHOTO NoJst 3emun. B3aumoneiicTBue mar-
HUTHOTO MOJISl ¢ TIOTOKOM YacTull, uaymux oT ConHua (COTHEYHbIH
BeTep), MPUBENO K BO3HUKHOBEHUIO MAarHUTOIAY3bI, a TaKKe BHEII-
HETO ¥ BHYTPEHHETO paJInallMOHHBIX MOsACOB. Tak Ha caMbIX paHHUX
CTaJMsIX Pa3BUTHUS IUTAHETH BO3HUKIIN MIEPBbIE 3aIIUTHBIE YPOBHH OY-
nyiieit ouocdepsr.

BHremnue 000104YKM HalIel MmiiaHeTsl (3eMHasi Kopa, THIpocde-
pa, atMocdepa) MOSBHINCH MO3KE B pe3yibTaTe TIIyOMHHOH Au-
(depeHIMaMK U Aera3anyy MEePBHYHOTO BEIleCTBa MaHTUHU. B sThx
mpoleccax CyUIECTBEHHYIO POJIb MIpajl MEXaHW3M 30HHOM IUIaBKH
(cM. BbImIe). B pesynbrare U3 NerkomiaBKuX KOMIIOHEHTOB BEILIECTBA
MEPBUYHON MaHTUH 00pa3oBalicsi 0a3aJILTOBBIN CIIOM, a JIETY4YHE Ta3bl
o0pazoBanyu mepBUYHYIO atMocdepy. 3atem, Korga Temreparypa Ha
3eMHOI1 oBepXHOCTH onycTuiack Hke 100° C, mpousonuia KOHAEH-
canys mapoB BOJBI M BO3HHUKIA MepBHYHAs ruapocdepa. Ha creike
3THX TpeX 000JI0YeK BO3ZHUK BHELUTHUN KPYyroBOpOT BoxkL. [IpocTpan-
CTBO, 3aHsTOE UM, A. A. I'puropses Ha3Bai B 1932 r. reorpaduueckoit
00070uK0# 3emin. B 3Toil OTKpBITON MOTYH30IMPOBAHHON CHCTEME
Obu1a Bojla B )KUAKOW (ase, 3alUTHBIC YPOBHH, CIOXKUIICS BHYTpPEH-
HUI KPYTOBOPOT SHEPTUH, IPH KOTOPOM YacTh TEIJIOBOW SHEPTHU H
TFE€OXUMHUYECKON SHEPTHH CBOOOAHOTO KHCIOPO1a KOHCEPBUPOBAJach
[IpU JTIUTOTEHE3€ B JAPEBHEHIINX OCaZ0UHBIX Nopoaax. CioBom, cio-
XKHUJIUCH BCe HEOOXOAMMBIE YCIIOBUS MOSBICHHUS )KUBBIX OPTaHU3MOB.
Hwxe npuBeaeHsl pe3yibTaThl PEKOHCTPYKLUH €CTECTBEHHBIX TEI
3emiu r00ansHON pa3MEepHOCTH.

Atmocdepa. [lepuunas aTMocdepa cocTosiia U3 ra3000pa3HbIX
MPOAYKTOB, BRIAEISIOMINXCS ITPH BYJIKAHUYECKUX U3BEPIKEHHSIX (OKO-
10 7% oT Macchl U3NMBIIMXCA 0a3anbToB). B cocTaB ra3oB BXoauIu
Haphl BOJBI, METaH, YIIIEKHCI0Ta, aMMHAK, a30T, BOJOPOJ C IPUMECHIO
WHEepTHBIX Ta30B (Ar, Kr, Xe, He) u Tak Ha3piBaeMble KUCIBIE ABIMBI,
Boiaensemble Bynkanamu (HF, HCl, 6opnas xucnora,H,S u np.). B
arMoc(epe apesrero tvna npeobnaganu NH,, CH,, CO, «Csobox-
Hpli O,, BO3HMKABINMH IO/l BIMAHUEM (POTOAMCCOLMALMHI B BEPXHUX
cIIosix aTMoc(epbl, OKUCISUT aMMHAK A0 CBOOOAHOTO a30Ta U BOABI, a
CH, o yriexucnoTsl U BoabI; okucisics takke H,S o SO, ... npouc-
XOAMJIa MeAJIeHHas TpaHCPOpMaIsl ra30BOM CMECH B HAIPaBICHUH
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HAaKOIUICHUS B HEH IJIaBHOT'O KOMITOHEHTA COBPEMEHHOU aTMOC(ephI
— azota» (Ctpaxos, 1963).

Oxkean. [Ipu oxnaxkaeHuu napbl BOABI, HAXOSAUIUECS B IEPBUY-
HO¥ aTMoc(epe, TePEXOAUITH B )KHUIKOE COCTOSTHUE, (hOPMUPYS TIep-
BHUYHBIN OkeaH. B Te najexue BpeMeHa MO CPaBHEHHUIO C COBPEMEH-
HOCTBIO OBLIO MHOE COOTHOIIEHHE CyIn U Mopsl. [1o pekoHCTpyKInH
H. I1. BacunbkoBckoro (1973), BogaMu nepBUYHOT0 OKeaHa ObLIO Mo-
KpbITO Oonee 98% moBepxHOCTH 3eMid, a ero cpeaHssl TyOrHa co-
craBiisia 0koiio 8§10 M. OOBbEeM BOJIBI B IEPBUYHOM OKEAHE COCTABIISLIT
Bcero 34% ot oObeMa BOJIHOM MacChl COBPEMEHHOT0 OkeaHa. [ urico-
rpaduyeckas KpuBas OblIa OUYEHB TOJIOTOH.

XuMUYeCKuil cocTaB “MepBO3JAHHOI0? OKEaHa OTIHUYAJCS OT
COBpEeMEHHOT0. Bo/ibl OkeaHa ObLIM, HECOMHEHHO, OYEHb KUCITBIMU
U SBISJIUCH 1O CYIIECTBY OOJiee MM MEHEE KPEIKUM PacTBOPOM
HCI, HF, H,BO,, SiO, ¢ pH, 6auskum x 1-2. B 2T0ii Bose ObLin
pacTBOpEHbI Takke ¥ HeKoTopeie rasel — H,S, CH, u npyrue yrie-
Boztopopl, a Takke CO,, HO Cyab(paToB elle HE ObLIO UM OHM CY-
IIECTBOBAIM TOJBKO B cliefax. TOT k€ CBOOOJHBIN KHCIOPOM, KO-
TOPBIN BBIICISAJICS MPH MOJBOJHBIX M3TUSHUSAX 0a3abTOB, TYT KE
pacxonosaics s okucienus H,S B SO, (Ctpaxos, 1963; braros,
1985). OnHako BaxkeH caM (paKT HPHUCYTCTBHUSA, NMYCTh W BeChMa
KPaTKOBPEMEHHOTO, T€OXMMHUYECKONW IHEPTUU CBOOOJHOTO KHCIIO-
pPOJa, BBIACISIBIIETOCS MIPH TMOJBOAHBIX M3MUSHUAX 0a3anbToB. «K
KOHITy HauaJlbHOT'O 3Tama B pe3yJlbTaTe MHTEHCUBHO MPOTEKABLINX
MPOIECCOB HEUTpaIU3alluu KUCIBIE — 32 CUET CHUJIBHBIX KHUCIOT —
OKEaHCKHE BOJIbI MPEBPATHINCH B BOABI XJIOPUIHOTO TUIIA, KOTOPHIE
OTJIMYAIMCHh OT COBPEMEHHBIX BOJ[ ATOTO THIA OOWIIMEM XJIOPHJIOB
Al, Fe, Mn, IOTHBIM OTCYTCTBHEM PacTBOPEHHBIX KapOOHATOB M HU-
YTOXKHBIM — CyJib(aToB. ['a3oBas (pa3za 3Tux Boj ObLIa MpECTaBICHA
rinaBHbIM 00pasom CO,, oryactu N,, H, npu monHoM oTcyTcTBHU
CBOOOJHOTO KHCIOpoAa. ... MlHave ToBops, XOTs mpollecc HeHlTpa-
JU3aIUU CUJIIBHBIX KUCIIOT U COMPOBOXKAAICSI HECOMHEHHBIM MObE-
moM pH, oHaKo ¥ MO 3aBEPIICHUH €0 BOILI OCTaBaJUCh €IlIe 3Ha-
YUTEIBHO KHUCIBIMU; TOJBKO HOCUTEIISIMU KUCIOTHOCTH CTalld yXKe
HE CHJIbHBIE KHCJIOTBI, a cladble — mpesxae Bcero, koneuno, H,CO,,
norom H.BO, u np. HeliTpanu3auus CUIbHBIX KUCIOT B ruapocdepe
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U Nepexo]l K KUCJI0THOCTH, 00ycnosnennod H,CO,, u 6p110 0CHOB-
HBIM COZEp)KaHHWEM HadaJbHOTO (a30MCKOr0) 3Tama BONIOUHU T'H-
npochepsr» (Ctpaxos, 1963).

JlanamadTHoii cdepbl eme He ObTO: HA JHEBHYIO MOBEPX-
HOCTb BBIXOJMJIH HEMOCPEACTBEHHO TOPHBIE MOPOJBI, ClaraBlIne
3EMHYIO KOpY.

3emuasn kopa. B Hell chopmupoBaiicst muib 0a3anbTOBBIA CIOH
3a CYeT MOTOKOB JIaB OCHOBHOT'O cOCTaBa. JInTorenes OblI B OCHOBHOM
MPEICTaBIIEH €ro ByJKaHOT€HHO-0CaI0UYHBIM TUIIOM. DTO OBLIH, TIpe-
KJI€ BCETO, JIAaBbl M1 MACCHI PHIXJIOTO MEMJIOBOTO MaTepruana U HEeKOTO-
poe Koau4yecTBO OoJiee WM MEHee BHIBETPEJIBIX TEPPUTEHHBIX Ocall-
KOB OOBIYHOTO THMa. M3 umcia XeMOreHHBIX, HECOMHEHHO, UMEIO
MECTO HaKOIUIEHHE XEMOT€HHOI'0 KpEeMHe3eMa M, BEpOSTHO, OCHOB-
HBIX xJ0puaoB Fe, Al, Mn, cyapuIoB TSKEIBIX METaJUIOB, a TAKKE
¢ropunos Ca, Mg, Fe, Al; 3aBeoMO He CYIIIECTBOBAJIO HUKAKUX Kap-
OOHATHBIX HAKOIUICHHUH, a Takxke cynbdparoB Ca u Mg. [ToaHocThIO
OTCYTCTBOBAJIH rasioreHHbIe oposl (CTpaxos, 1963).

Utak, B pe3ynbraTe N0OHOCHEpHOrO pa3BUTHS 3emMid cdop-
MHUPOBAJIUCh TPH M3 YETHIPEX €CTECTBEHHBIX Tela rI00anbHOU pas-
MepHocTH (aTMocdepa, OKeaH U 3eMHasi Kopa JuTochepbl), KOTOpbIe
BIIOCJICICTBHY BOWAYT B KaYeCTBE OCHOBHBIX JJIEMEHTOB B CUCTEMY
6uocdepsl. B razoBoii 0060s0uke Hallel MIaHeThl MOSBUIUCH IEPBhIC
3alIUTHBIE YPOBHH, KOTOPBIE CMATYajid BO3ACHCTBIE KOCMOCA Ha T0-
BepxHOCTh 3emun. OkeaH 3aHuman 98% Bcell MOBEPXHOCTH 3eMIIH,
XOTsl 00BEM €ro BOAHOM Macchl COCTaBISI Bcero Juib 34% coBpe-
MEHHOTO 00beMa OKeaHa, a cpenHss riayouHa Obuia mopsaka 800 m
(o cpaBuenuto ¢ 4 000 M B coBpeMeHHOM okeaHe). Cyiia eme Obuia
OYeHb HeBeJHKa (Bcero okono 2%), HO BHEIIHUH KPYyrOBOPOT BOJIBI
y’Ke Hayall OCYILIECTBIATHCS. 3eMHasi Kopa coCTosla U3 OQHOro Oa-
3aJbTOBOTO CJIOS, & CPEOd THUIOB JIMTOTEHe3a SBHO Npeodiaaant
BYJIKAHOTE€HHHO-0Ca104HbIA. CIIOBOM, BO3ZHHMKIM BCE HEOOXOIMMEIE
MPEINOCHUIKH 11 BOSHUKHOBEHHSI )KUBOTO BELIECTBA: CPOPMHUPOBa-
Jach CUCTEMa BHEITHETO KPyroBOPOTa BOABI, B KOTOPOU MO AEP/KUBa-
JHUCh TEPMOINHAMUYECKUE YCIIOBHUS, IPUEMIIEMbIE [UISl CYILIECTBOBA-
HUS )KMBOTO BEILECTBA, B MOPCKHE BOABI OCTOSHHO MOCTYIaNa Teo-
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XUMHUYCCKaAs dOHEPrus CB060}_'[HOFO OHAOICHHOT'0 KUCJIOpOoda. HpaB;[a,
OHa TYT K€ pacxoaoBajlach Ha pa3H006pa3HLIe PpCaKu OKHUCIICHUA.

CospemeHHble 832/150bl
Ha 603HUKHOBeHUe 6uocghepul

UenoBeuecTBO BCETAa HMHTEPECOBAN BOIPOC MPOUCXOXKICHUS
xm3an Ha 3emute. Eme B XVII B. Pean chopmynupoBai cBoii 3HaMe-
HUTHIN npuHIUT «Bcee xkuBoe ot skuBoroy. 3tot npuHIun B. U. Bep-
HAJCKWA CYMUTAJ BEIUKHM HDMIUPHUECKHM O0000IIeHUEeM, HE pas-
BEHYaHHBIM M Ha COBPEMEHHOM dTare pa3BuTus Hayku. [losTomy B
konne XIX u Hauane XX BB. cpenu ecrectBouctbitaTeneit (K. bep-
Hap, I'. I'enmemromem, I'. Puxtep, C. AppeHnyc u ap.) IIHPOKOE pac-
MIPOCTpaHEHHE TONYIHUIIN HIEH BEUHOCTH KU3HH U €€ 3aHOC Ha HaIlly
IJTaHETYy 13 KOCMOca.

B I nonoBune XX B. MOSIBUIIUCH MEPBBIE PE3YIBTATHI UCCIETO-
Baamii A. H. baxa u ero ydenukoB. OHH CTPEMUIINCH OCYIIECTBUTH
A0MOTCHHBIN CHHTE3 OMOOPTAaHWICCKUX COCTUHCHUN. B Te ke TOoIbI
A. W. Onapus ommyOIMKOBall CBOIO 3HAMEHUTYIO THTIOTE3Y O BO3HHK-
HOBEHHH XU3HU B BOCCTAHOBUTENBHBIX YCIOBHAX IIEPBUYHOMN aTMOC-
¢eps 3emnn. Hemenpime ycrexu ObITH JOCTUTHYTH BO 11 momoBuHe
XX B. B OMOXMMHH M MOJEKYJISIPHON OMONOTHY, PaCKpPHIBIIAE MeXa-
HU3MBI CHHTE3a OETKOBBIX MOsIeKyIl. Kak rmoka3ann MHOTHE HCCIeI0-
BaTeJH, U3 CMECH ra30B U apOB BOABI MOTIIM BO3HHUKATh pa3HOOOpas3-
HBIE OPTaHWYECKHE COCTUHEHUS MPU OCOOBIX BHEUTHHUX BO3/IEHCTBH-
X (MOHU3UPYIOIIEe N3TyUeHHe, NeHCTBHS SIEKTPUIECKIX Pa3psI0B,
ynbTpaduoneroBoe odiryuenne). Tak ObUTH SKCIIEPUMEHTAILHO CHH-
TE3WPOBaHbl MHOTHE MPOCTEHIIINE OPTAaHUIECKIE COCTUHEHHS (aMHu-
HOKHCIIOTHI, caxapa  T. 1.). B moOnocdepHsIil aTam pa3BUTHs HaIleH
IJTAHETHI BCEX 3alIMTHBIX YPOBHEH elle He ObLI0, U 10 TOBEPXHOCTH
3emMIIi TOXOWIM MHOTHE KOCMHUYecKHe n3nydeHus. [loatomy moss-
JICHUE MPOCTEHIIINX OPraHWYECKUX COEAMHEHUH B pe3ynbTaTe abuo-
reHe3a BIIOJTHE BO3MOXKHO.

B 30-e rr. XX B. B. 1. Bepuanckwuii mepeBen 00Cy)acHIE BO3-
MO>KHOCTH TIPOHMCXOXICHUS KU3HU Ha 3eMIIe B COBEPIICHHO HHYIO
IJIOCKOCTh. [IepBBIM 1€710M OH YTOUHWI (OPMYIHPOBKY HPUHITUIIA
Penu 1 mokasait, 94TO 3TOT MPUHIIKIT HE OTPHUIIAET abnoreHes3a, a TOIb-

KO YKa3bIBAET MPEJIEITBI, B KOTOPHIX a0OMOTeHE3 OTCYTCTBYET (B mpee-
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nax 6uocdepsl). On moguepkuyit: «HaydHo Bompoc 0 Havase XU3HU
Ha 3eMJIe CBOJMTCA ... K BOIIPOCY O Haydaje B Hel OMOChepsHl. ...

T'oBops 0 NosiBIeHNU Ha HALIEl MUIaHETe JKU3HU, MBI
B J1€eliCTBUTEJHLHOCTH TOBOPUM TOJbKO 00 00pa3oBaHuuU
Ha Heil ouocdepn» (Bepranckmii, 1960).

«B 6uocdepe Bcerma HaAOIIOAAETCS, TOBOPS TEPMHUHAMH T'€OXH-
MUH, Pa3HOPOAHOE )KMBOE BEIIECTBO M JKU3HB BCET/a MCITONTHSIA Of-
HOBPEMEHHO Pa3HOPOIHBIE OnoreoxmMmudeckue Gyaknum» (BepHan-
ckmif, 1960 1). OH cumTal, 9To C caMoro Hadaiga Onocdepsl )KUBOE Be-
IIECTBO, BXO/IAIIEE B HEE, JOJDKHO OBIJIO OBITH CIIOKHBIM TEJIOM, a He
OJTHOPOJIHBIM BemecTBOM. Ero Omnoreoxummdeckre (yHKIUH 110 pa3-
HOOOPAa3HIo M CIOXHOCTH HE MOTYT OBITH Y/I€JIOM OJHOTO KaKOTO-TO
Bupa. «[lepBoe mosiBIIeHNE )KU3HU MPU CO3TaHUU OHOCGEPHI TOIHKHO
OBLTO TPOM30UTH HE B BHJIE TIOABIEHHUS OJJHOTO KaKOTO-HUOYAb BUIA
OpraHN3Ma, a B BUJIE HX COBOKYITHOCTH, OTBEYAIOIIeH T€OXUMIYECKUM
(hyaKIHSIM XU3HA. JIOJDKHEI OBIUTH Cpasy MOSBUTHCS OHOIICHO3BD». B
HacTosIIee BpeMs MbICITs BepHanickoro 00 0THOBpEMEHHOM BO3HHK-
HOBEHHH Ha 3eMJIe YeThIpeX OCHOBHBIX ()OPM OpTaHH3AIHH KHBOTO
BelecTBa (OpraHU3MOB, BHIOB, OMOIIEHO30B U OMOC(EPHl) HAXOIUT
cebe Bce 0OJbIIe CTOPOHHUKOB cpenn ectecTBoucibITareneii (Koi-
guHCcKkHiA, 1990). Emte onHy upe3BbIYaiiHO BaKHYIO MBICTH BBICKa3ail
B. 1. Bepuaackuii. OH cunTai, 9To abnoreHes Ha 3emiie, €Cii ero J10-
ITyCTUTH, JOJKEH MMPOXOJUTHh BHE W3BECTHOW HAM 3BONIONHH. «Jlemo
B TOM, YTO 3BOIOLMOHHEIN Tporiecc, Kakyio Obl (opMy €ro MbI HH
B3SUTH, BCETZla UAET YK€ BHYTpH Onocepsl, T. €. B )KHBOH IIPUPOIE»
(1960 B). Ceiiyac moararoT, «4To MPeAONOIOTHYECKas IBOJIONS
nuTa oueHb ObICTpO. Ee ocHOBHEIE *H300peTeHMI? (a0MOTEHHBIN CHH-
T€3 OPraHNYeCKUX COeTUHEHNH, (JOpMHUPOBaHNE MATPUIHOTO CHHTE-
3a OpraHMYECcKUX MOJEKYJ, 0Opa3oBaHHME KM3HM BHPOUIHOTO THIIA,
o0Jaaromie TOYHBIM almnapaToM CaMOBOCTIPOM3BEACHUS MaKpPOMO-
nekyspabix komruiekcoB PHK u JIHK, pa3sutne nmpokaprnoToB) 3a-
HSJTH TOPA3[l0 MEHBIIIE BPEMEHH, Y€M BCS IMOCIEAYIONIAst SBOIIOIHS
xu3any (Komauackwmid, 1990).

Otr B3rael B. Y. BepHaackoro ObITH OyiecTsIe peann30BaHbI
B Mmocieanen yetBepTH XX B. B uccienoBanusx I'. A. 3aBap3una. OH
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MoKasall, YTo Haubosiee JpeBHIE OCTATKH )KUBBIX OPraHU3MOB, U3 H3-
BECTHBIX HaM, YCTaHOBJIEHBI B TOPHBIX MOPOAAX, BO3PAcT KOTOPBIX
npumepHo 3,5-3,9 Miapn sieT. DT OKaMEeHEeIbIE OCTAaTKU APEBHEUIINX
OpraHn3MOoB (LMaHOOaKTEepUH) Ha3BaHbl MUKpodoccuusamu. B mete-
OpHTax, BO3pacT KOTOPBIX Oosee 4,5 MIIp JIeT, TOKe HAILTA OaKTepH-
oMmopdHbIe (POPMBI BEChbMa TOX0XKHE HAa MUKPODOCCHINH ITHaHO0AK-
Tepuii (3aBap3un, 1999 u ap.). DTH AaHHBIE CBHIACTEIBCTBYIOT, YTO
MPUMUTHBHBIE (POPMBI JKUBBIX OPraHU3MOB OBUIH PacIpOCTPaHEHBI U
3a IpeAe’IaMy Hallel TIaHeThI.

[Inanobaktepun OTHOCATCA K MpokapuoramM. OHH B Te JajeKue
BpeMeHa ObUIM OCHOBHBIMH INPOAYLIEHTAMH, T. €. TEMH, KTO CO3aeT
MEPBUYHYIO MacCy OpraHUKY U3 HEOPraHUUECKUX BELIECTB B Pe3yJIbTa-
Te (POTOXMMHUUECKUX U IPYTHX peakuuii. He uckimodyeHo, 4To B KOPOT-
Kuli 00MOC(EpHBI Meprosi OMOTeOXUMUYECKUE TPOILIECCHl ObLTH HE
3aMKHYTBl. OIHAKO OTpaHMYEHHOCTh OMOTEHHBIX BELIECTB BBIHYIMIIA
OMOTY Cco31aTh 3aMKHYThIe OMOreOXHMMHUYEeCKUe IUKIBL. B pesynbrare
HEMUHYEMO JOJDKHBI OBUTH MOSBUTHCS IECTPYKTOPBI, KOTOPBIE CTalH
OBl paziaraTh OPraHM4eCKOe BEIIECTBO A0 UCXOAHBIX HEOPTaHMIECKUX
COEIMHEHHI, TEM CaMbIM pellasl BONPOC C pecypcaMu Ajisl JalbHeH-
LIero Pa3BUTHA OMOTHL. DTUMHU JECTPYKTOPaMH TOXKE ObUTH OakTepuu
— opradoTpo¢sl. Llnanob6akrepun 1 6akTepun OpraHoTpodbl Koonepu-
poBaCh U 00pa30BBIBAIM YETKO padoTaroulyto cuctemy. « Tpoduue-
CKasl CeTb B aHadPOOHBIX COOOLIECTBAX MPEACTABIISIET COTIACOBAHHYIO
CHCTEMY HE MEHEee YETKYIO, YeM TPAHCIIOPTHAS CETh B MPOMBILUICHHOM
pou3BoACcTBe» (3aBap3uH, 1999). C atoro mpocreiiiero OHOICHO3a,
00pa3oBaHHOTO OaKTEepUsIMH, U BO3HHKIA Onocdepa.

OTKyJa mosiBHJIach JUCCUMMETPHUSL y KHBOTO BEIECTBA, IMOKa
ocTaeTcs TaliHO 3a ceMblo nevatsiMu. He uckio4yeHo, uto OenKkoBbie
TeJla IePBBIX [IMAHOOAKTEPHI «cOOUPAINCh) Ha KPUCTAIIax KBapLa,
KOTOpPbIE 4acTO BCTPEYAIOTCs B MpHOpexHOoW monoce Mops. Cpeau
9THX KPHCTAJUIOB KBapua ObUIM KaK MpaBble, Tak | JieBble (GopMbl. 1
cpean OENKOBBIX Ten OakTepuil cTanu (GOpMHPOBATHCS TAKKE U Tpa-
BbI€, U JIeBbIe QOpMEL. JIeBH3HA B CTPOSHUN OEITKOBBIX MOJIEKYJI CTAJIH
nepeaaBaThCsl MO HACIEACTBY MPH Pa3MHOKEHHU. BO3MOXKHO, Tak u
BO3HHKJIA TUCCUMMETPHSI ’KUBBIX OPTaHU3MOB.
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/JpesHetiwuii 3man pazsumus 6uocgepbwl

[IponomKUTENBHOCTh CAMOT0 TIEPBOTO ATara pa3BUTHs OHoche-
pHl oueHuBaercsa B 2,5-2,9 mupg net (ot 3,5-3,9 mupa go 1,0 mipa
aer). On 3anuMan nopsaka 70—75% Bcelt ucropun Ouocepsl u ObLT
B 2,5-4 pa3za mpojoinkuTenbHee A00MOC(HEpPHOro 3Tana pa3BUTHA
3emiin. CaMBbIM TJIaBHBIM COOBITHEM 3TOTO ATara ObLIO TOSIBIICHUE B
OKE€aHE B Pe3yJbTaTe XMMHUUECKOU 3BOJIIOLINU KUBOT0 BeecTBa. OHO
OBLIO OPraHM30BaHO B TIEPBBIC MPUMUTHBHBIE OaKTepUAIBbHEIC OWO-
LEHO3bI, COCTOSIINE U3 HUAHOOAKTEpUil 1 OPraHoTpodoB.

Oxean, kak nokazanu pacdyetsl H. [1. BacunbkoBckoro (1973),
Ha 3TOM 3Tare 3HAUYUTEIBHO YBEIUUYUII CBOU Pa3MEphl, XOTs €ro IMo-
BEpXHOCTh U Cokpartwiack. K KOHIy 3Tana okeaH 3aHUMAaj NpuMep-
HO 87% mnoBepxHocTU 3eMiau (mpoTUB 98% HaA HpenUIeCTBYIOIIEM
atane). 3HauuTeNnbHO (B 2,3 pa3a) yBeIMUYWIAch BOJHAs Macca, JIo-
cturayB 80% obbvema coBpemenHoro okeana. [louru B 3 pasa yBenu-
ymnack u cpeauss rinyouna (¢ 810 qo 2 510 m). Takoe cokpamieHue
MOBEPXHOCTU OKEaHA C OJHOBPEMEHHBIM YBEIUYECHHEM €ro BOJIHOM
MaccChl OBIJIO CJIEICTBHUEM TOTO, YTO penbed 3eMHOH MOBEPXHOCTH
cTan 0oyiee pacwieHEHHBIM, 0oJiee KOHTPACTHBIM (yBEJIUYHIICS Ha-
KIJIOH THIICOTpadUUecKOil KPUBOIA), 32 CYET (JOPMHUPOBAHHS APEBHUX
m1at(opm, KOTOpEIE MO CYMIECTBY MPEACTABISUIH CO00M siapa Oymy-
LIUX KOHTUHEHTOB.

Camoe riaBHOe COOBITHE — B OKE€aHE IMOSBWINCH JIPCBHEHIIHE
MaHOOAKTEpUH, KOTOPBIC Ha THE OKeaHa 00pa30BEIBAIM CBOEOOpa3-
Hble MaThl. X OKaMeHEeBIINE OCTATKH, Ha3BaHHBIE CTPOMATOIUTAMU,
LIUPOKO PA3BUTHI BO BCEX NPOTEPO30HCKUX Mopoaax. CTpOMaTOIUTHI
c(hopMUpPOBAIH TIEPBBIE MOITHBIE KAPOOHATHBIC TUTACTHI HA JIHE OKea-
Ha. [[nanoOakTepuu OKa3alnHMCh TOHM TPYIIION OPraHU3MOB, KOTOPAS
Mpo1ia 4yepe3 BCIO UCTOPUIO 3eMIIU U ChIrpasia 3HAYUTEIbHYIO POJIb
B (hopMupoBaHUM OHOChEPHl COBpeMeHHOTro o0imka. baronaps mm,
BO3HUK (eHOMeH (hoTocHHTe3a. JKUBBIE OPTaHU3MEI B BHJIE «ILICH-
KW J)KA3HH» OTYETIUBO KOHIICHTPUPOBAIUCH 1O MEepU(Eepru APEBHUX
BOJIOEMOB, OCOOCHHO BONM3M KPYITHBIX MaCCHBOB CYIIH. DTO MPOMUC-
XOAMJIO U3-3a TOTO, YTO BOJBI, CTEKABIINE C CYIIH, HECIH C COOOH Te
MUHEpaJIbHBIE BEIIECTBA, KOTOPhIC OBUIA HYXHBI I IIUTAHUS Opra-
HU3MOB. Takas mpocTpaHCTBEHHAs JIOKATU3alIMsI )KUBOTO BEILIECTBA B
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BOZIOEMaX BOKPYT CYIIM UMeJIa JalleKo uayuiue nocienctsus (Bepsu-
JIUH | 1p., 1976).

B pa3BuTHU MEpBBIX KHUBBIX OPTaHM3MOB MPOM3OLLIN HHTEpEC-
HbIe M3MeHeHUs. Ha mpoTssKeHMn 3TOro 3Tama TPHKAbl HaOMoaam-
sl cHajl B pa3BUTHH CTPOMATOJUTOB, KOTAa COKPALIAMCh MJIOMIA M,
3aHATBIE UX MOcTpoiikamu. [IpuuuHy 3TOrO McciaeqoBaTeNy BUIAT B
MEPUOJNYECKIX M3MEHEHHAX KIMMara, KOTOpble MPUBOIWIN K TO-
KPOBHBIM OJIEICHEHUSIM (IIMaHOOAKTepUH OBUIN TEILIOIIOOMBBIMH
oprann3mamu). [lepBeiii IeTHUKOBBIN Mepro 3aUKCUPOBAH OKOJIO
2,2 mMapA JetT Ha3ad. Tornaa JIbAbl TOJICTBIM CIOEM MOKPBIBAIN KOHTH-
HEHTHI U Mopsi. OxiaxaeHne onocdepsl, CKopee BCero, MPOUCXOJIII0
Onaronapsi cCoueTaHuIo psia GaKTOpPOB, CPeAN KOTOPHIX HEMalOBaX-
HYI0, @ MOKET OBITh Ja’ke M BELYIIYIO, POJIb UTPAJIO CHUKEHUE Tap-
HHKOBOTO 3()eKTa u3-3a ymenbenus copepxanus CO, B atmoche-
pe. [IpuunHy CHMKEHUS COAEpKaHUS YIIEKUCIOTHl B BO3LYXE BUIAT
B LIMPOKOM Pa3BUTHU CTPOMATOJIUTOB B MEPUOIBI MEKICTHUKOBBSI.
CaaspiBanne CO, mporcxoauiio B mpouecce 00pazoBanus KapOoHar-
HBIX MOCTPOEK cTpomaronutoB. [locienHee oneneHeHne, oka3aBIie-
ecst aTajbHBIM JUII CTPOMATOJIMTOB, MPOM30IIIO KaK pa3 B KOHIE
3TOro 3Tana (mepea HeonpoTePO30HCKON peBomtonyeit). OneneHeHne
OOBIYHO 3aKaHYMBAIOCh, KOTJa M3-3a Ha3eMHOTO BYJIKaHWU3Ma B aT-
MocQepe MOBBIIAIOCH COACPIKAHNE YIIIEKUCIOTHI (TIopoit 1o 300 pa3
BBIILIE OT COBPEMEHHOT'O COACPIKAHMS).

Ecnu nnanoGaxTepun ObUTH TETIOMIOOUBEL, TO 9YKaAPHOTHI MOTTTH
CYLIECTBOBATh U B XOJIOIHBIX BOAAX (TMEPBHIE 3YKAPUOTHI MOSIBUIINCH
MPUMEPHO 2 MIIPZ JI€T TOMY Ha3aJ, BO BpeMs MEPBOTO MOXOJIOIAHHS
knumata). CKkopee BCero, XOJI0AHOBOAHBIE YCIOBHS, KOTOPHIE HE pa3
BO3HHKAJU B POTEPO30€, CIIOCOOCTBOBANN 3apOXKICHUIO U JAalbHEH-
LIEMY Pa3BUTHUIO 93yKapHOT, KOTOPBIE CMOTIIM B CHITY O0Jiee CI0KHOTO
CTPOEHUSI TPUCHOCaOINBATEHCS K TAKUM YCIIOBUSAM CYILIECTBOBAHMSI.

B menoM Ha 3TOM MepBOM 3Tane TOCIOACTBOBAIN IIMaHOOAKTe-
pun u 6akTepuu opranoTpodsl. OHU COBMECTHO OCBOMIIM Bce Onore-
OXUMHYECKHEe QYHKINH KUBOTO BelecTBa (cM. Tadu. 5). Kuciopoa-
HYI0 (QYHKIHUIO UCIOJHSUIA HHaHOOAKTEPHH, TTOCKOJIBKY MOOOYHBIM
MPOAYKTOM UX JKU3HEAESITeNbHOCTH ObLT Kuciopoa. Tak B duocde-
pe TosBUIICS BTOPOH (POTOCMHTETUYECKHH HCTOYHUK CBOOOIHOTO
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KHCIopoaa (HapsiLy ¢ DHIOTEHHBIM). Y CHIIEHUE IPUTOKA CBOOOIHO-
r'o KACJIOpoAa 3a c4eT (JOTOCHHTE3a MPUBEJIO K CYLIECTBEHHBIM T'€0-
XUMHYECKUM MOCIEACTBUAM. Tak BIepBbIE MOA OMOT€OXUMUYECKIM
BO3/eICTBHEM KMBOTO BEILIECTBA CTaJ IPEOOPA3OBHIBATHCA XUMU3M
€CTECTBEHHBIX TeJl Onocdepsl.

Tabmuma 10

Cpeonuii cocmag 2a3060ii (hazvl 6 cospemMeHHOIl MOPCKOIL 8600e
U 80 GKJIIOUEHUAX OPEGHUX KPEMHUCHBIX NOPOO
(no FO. II. Kasanckomy u op., 1973)

Konyenmpayus (6 00vemuvix npoyenmax)
Kon-60
Bospacm onpede- H,8, HCL, N,u
. HF, NH,, Co, o, peokue
Jenull : 2 2
S0, 2a3ul
COBpeMEHHbIH OKeaH - - 3,2 34,1 62,7
Bepxunii men 3 - 49 20,1 75,0
Cpenuuii 1eBOH 2 - 7.6 18,0 74,4
Cuyp 3 - 31.8 13,6 54,6
Bepxuwuii nporepo3oit 2 - 37,1 12,6 50,3
Bepxnuii nporepo3oit 11 - 34,5 13,7 51,8
Cpenauii mpoTepo30it 3 - 31,8 11,9 56,3
e =
Apxeit (?) i 1 31,3 442 | 55 19,0
pOTEepPO30H
Apxeit 7 35,1 61,1 - 3,8

bnaronaps atomy, Npon301LIN KapAUHAJIbHBIE U3MEHEHUS B XU-
MH3Me OKeaHW4YeCcKHX BOJ. Jlo CHX MOp XapaKkTep OKEaHUUECKUX BOJI
OBLI XJIOPUIHBIM C BBICOKMM COJEPKaHHEM BOCCTaHOBUTENEH (ce-
POBOJIOPO/a U 3aKUCHOTO KeJe3a). Paspocmiasics cyma crocoocTBo-
BaJjia pa3BUTHIO Ha HeW MHTEHCHUBHOT'0 XUMHYECKOTO BBIBCTPHUBAHUA.
B pesynbraTe ¢ KOHTHHEHTOB B OKEaH IIOMIEN BCE BO3PACTAIOLIHMA
IMOTOK PaCTBOPEHHBIX KAPOOHATOB HATPUS, KU, KaJIbIIHsI, MATHHUS,
’Kejie3a W Maprasia. XJIOPHUAHBIM COCTaB OKEAHMYECKUX BOJ CTall
npeoOpazoBaThCs B XJIOpUAHO-KapOoHaTHBIN (BuHorpamos, 1967,
CrtpaxoB, 1963). O ra3oBoii ¢a3e BOABI IPEBHUX OKEAHOB MOXHO
CYIUTH IO pe3ysibTaTaM MCCIEOBAHUN ra30BOTO COCTaBa BKIIOYE-
HUU B JPEBHUX KPEeMHHUCTHIX Topojax (tabdmn. 10). Jaunnsie Tabm. 10
MMOKAa3bIBAIOT, KaK MOCTEIICHHO B OMocdepe MEHSJICS COCTaB PacTBO-
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PEHHBIX B MOPCKOI BOJiE Ta30B, a CIeI0BaTeNbHO, U B aTMOC]epe: C
TE€YEHHEM BPEMEHHU YBEIUUMBAIOCH COJEpKaHNE KUCIOPO/a U a30Ta
MIpY OJHOBPEMEHHOM COKpAIllEHHH YIJIEKHUCIOTOo Trasa.

bnaromaps Bo3pociieMy MOCTYIUIEHHIO B OKe€aH KHUCJIOpoja Io-
CTETIEHHO OKHUCIIAJUCHh TaKue BOCCTAHOBUTENHU, KaK CEpOBOAOPOA U
3akucHOE >kene30. OHM MpeBpalainuch B Cylb(haTbl U OKUCIBI Ke-
ne3a. B pe3ynprare okeaHMYECKHE BOJIBI CTAHOBWIMCH XJIOPUAHO-
KapOOHaTHO-cyNb(aTHEIMU. ballaHCOBBIE pacueTsl MOKa3alid, YTO
€CJIM UCXOIUTh M3 MAacchl OpPraHMYECKOro YTJepoja B OCaJ0YHBIX
[opoJax, TOo ITOM Macce AOIKHA COOTBETCTBOBATH HE TOJBKO Mac-
ca KHCJIopoAa B aTMocdepe, HO U KHUCIOpOoJia, BXOISIET0 B COCTaB
Cyib(]aToB OKEaHNYECKHUX BOJ U B OKHCHBIE PY/IbI KeJle3a, TaK Ha3bl-
BaeMble JKene3ucTble kBapuuThl. (IMeHHo Takoe GuocdepHoe nmpouc-
XOXJIEHNE MMEIOT Xkele3Hble pyasl Kypckoil MarHuTHOM aHOMamuH,
Jarolye cefvyac HaM JIydillee ChIphe AJIS MIPOU3BOACTBA YUCTOTO XKe-
ne3a.) [Tocie Toro kak ObUTH OKHCIIEHBI BCE 3aIllachbl CEPOBOAOPOIA U
BOCCTAHOBJIEHHOT0 JK€JIe3a B BOJjaX IEPBUYHOr0 OKEaHa, KUCIOPO U3
OKeaHa CcTaJl IOCTyHaTh B atMmocgepy.

ATtmocdepa. Mbl He 3HaeM, Kakoil Obl1a Macca atMocdepsl Ha
MEPBOM dTarle pa3BuTHs 6uocdepsl, HO, CKOpee BCero, oHa Oblila 3Ha-
YUTEIBbHO MEHbIE COBpeMEHHOW. [lepBoHauaNbHBIM cOCTaB aTMOC-
(epbl HaYam MEHATHCS 3a CUET MOsABIeHUs Kuciopoda. OH mocTymnan
B atMoc(epy cHavana 3a c4eT poroxumuueckux peakuuid ¢ H,O u
CO,. Ho sroT ncrounuk, kak mnonaraetr A. II. Bunorpanos (1967),
Mor 1aTh He Ooee 0,1% 1o cpaBHEHHIO C COBPEMEHHOM aTMOC(HEpOi.
BropriM, 6oniee MOIIHBIM, HCTOYHHKOM CBOOOZAHOTO KHCIOPOAa OBLI
MOBOIHBIN 0a3aJIbTOBBIN BYJIKaHI3M, HO MIEPBOHAYAIILHO TTOCTYILIE-
HUS U3 ATOTO MCTOYHHMKA LUIM Ha OKUCJIEHHE Pa3jM4YHBIX COEIUHE-
HUU, COAEPKAILUMUXCSA B MOPCKOM Boze. 1 HakoHell, TpETUI UCTOYHUK
(poTtocunTe3) — BIACTICHUE CBOOOAHOTO KHUCIOPOAA KaK MOOOYHOTO
MPOAYKTa KU3HEESITENbHOCTH nuaHoOakrepui. [losBieHue cBo6o -
Horo O, (cpa3y M3 TpeX HCTOYHMKOB) NPUBENO K okucienno CH, —
CO, u, cnenoBarenbHO, K CTaOMIM3aUMK KapOOHAT-OMKapOOHATHOM
CHUCTEMBI B OKEaHM4I€eCKOH Bojie. Yruekucnbiid ras (CO,) u3 atmocde-
PBI IPaKTUYECKU HaIeNo ObLI N3BJICYEH KU3HBIO, KOTAa HaYaJIH OTJIa-
ratbcs Ouorennbie kapoonatsl. [IpoxykTer cepsl — H,S, SO, u npyrue
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nepemu B SO,>, U3MEHUB cOCTaB okeanudeckoi Boasl. NH,', Bepo-
SITHO, OBIJT CUEPIIaH OpPraHu3MaMHt M OKHCJICH B SJIEMEHTaPHBIN a30T.
Tak ¢ momoIp0 OMOTHI CcO3/anachk MOIIHAs COBPEMEHHAs a30THO-
kucioponHas armocgepa. Korna comepikanue KHCIOpoaa AOCTUTIIO
npuMepHO 1% OT COBPEMEHHOr0 YPOBH$, CTajla BO3MOKHOM JKHU3Hb
a’poOHBIX OopraHu3MoB. [losiBIeHHE WX 3HAMEHyeT NEpBYIO Iepe-
CTPOHKY cUCTeMBI OMOc(epbl B UCTOPUH €€ PAa3BUTHSL.

Jlutocdepa. Ha stom sTame, moMmumMo 0a3aqbTOBOTO CIOS 3€M-
HOW KOpBI, CTaJ MHTEHCUBHO ()OPMHPOBATHCS W TPAHUTHBIN CIOH.
OH cnoxun QyHIaMeHT OpeBHUX MIaT(opM, KOTOPBIE MO CYLIECTBY
IpeacTaBisu co0oi siapa Oynynux KOHTUHEHTOB. KOHTHHEHTaIb-
Hble Onoku 3aHsun, 1o oneHnke H. I1. Bacumbkorckoro (1973), mo-
psaaka 13% ee moBepxHocTu. OOpa3zoBaHue OJIOKOB TPAaHUTHOTO CIOS
SIBUJIOCH OTHAJICHHBIM TOCIIEICTBHEM TE€X F€OXMMHYECKUX Ipeodpa-
30BaHMI B OKeaHe M aTMocdepe, KOTOpble BOSHUKIN IO BIHSHUEM
MEPBBIX XHUBBIX OPraHU3MOB (MOSBJICHHWE CBOOOJHOTO KUCIOpOIa H
cokpaenue copepxanus CO,). POCT y4acTKOB CyIllM, H3MEHEHUS
XMMHU3Ma aTMOC(ephl 1 OKeaHa B KOHEUHOM CYeTe NMPHUBETH K TOMY,
YTO TOSBWICS, HApsy C BYJIKAHOT€HHO-OCAIOYHBIM, M TyMUIHBIH
TUI JUTOTeHe3a. FIMEHHO B HEM M MPOMCXOAUIIO MPOCTPAHCTBEHHOE
OTJIEJIEHUE OKHUCIIOB KpEMHE3eMa OT JKele3a U aTFOMUHHS.

Wrtak, Ha 5TOM ApeBHEWIIEM dTarne pa3BUTUS OHOC(epH IMTaBHBIM
coObITHEM OBUIO MOSBICHHUE MEPBBIX OMOILIEHO30B KUBOT'O BEIICCTBA,
00pa30BaHHBIX OaKTepHAMHU (HAHOOAKTEPUSIMH M OPraHOTPO(aMu).
HUmenno Onaromapst uX OMOr€OXMMHYECKOH aKTHBHOCTH MPOU3OLI-
JU Ccephe3Hble XMMUYECKUEe MpeoOpa3oBaHMsl BCEX ECTECTBEHHBIX
Ten onocdepsl. B menom B 6nocdepe BoccTaHOBUTENbHAS CpeAa IMo-
CTETIEHHO CMEHsUIach OKUCIHTENbHOH. Ilpounsonum kapauHaabHbIE
M3MEHEHHUS COCTaBa OKeaHW4eCKHX BoA. OHM M3 XJIOPUAHBIX CTalIH
criepBa XJIOPUIHO-KapOOHATHBIMH, & 3aTE€M U XJIOPUAHO-KapOOHATHO-
cyabdataeiMi. Haganmoce MomiHoe OMoreHHoe oOpa3oBaHHE Kap-
OOHATOB, a TAaKXKe OTJIOKEHHE >KENIE3UCThIX KBapUUTOB. [losiBHINCH
KpYITHBbIE OJIOKM TPAaHUTHOTO CJIOS 36MHOM KOpBI B BHIE JPEBHUX
m1aTthopm, KoTopble 00pa3oBanu aapa Oy IylIMX KOHTUHEHTOB. B mo-
SIBIICHUU ¥ Pa3pacTaHUM dTHX IPEBHUX IUIATPOPM HEKOTOPBIE HCCIIe-
JOBaTeNN BUAAT PE3YIIbTAT KU3HEACATEIHHOCTH KUBBIX OPTaHU3MOB,
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KOTOpbIE C MOMEHTa CBOEr0 MOSBJICHUS Hayalld NpeoOpa3oBHIBATH
MOBEPXHOCTh Hamel muaHeTsl. OHM CIIOCOOCTBOBAIM KOHCEPBALMH
Y HaKOIUIEHUIO COJHEYHOW JHEPruM B TOJNIAX OCAJOUYHBIX MOPOJ,
OKalMIIBIINX ApeBHeMIMe ydacTku cymu. [Ipogomxancs poct Bo-
JHOI Macchl OKeaHa, YCIOXHSUICS pesibed 3eMHOI MOBEpXHOCTH.
Ha sTom aTamne mbl BiepBble (PUKCHPYEM CYLIECTBEHHBIE H3MEHEHHS
KJIUMaTa, KOTOpPbIE BBIPA3WIMCh B TPEX BOJIHAX PE3KOTO MOXOJ0fa-
HUSI, CONPOBOKIABIINXCS MMOKPOBHBIM oOjeAeHeHueM. B atmocdepe
YBEJIMYMBAJIOCH COJIEPKaHUE a30Ta M KUCIOPOAA, UCUe3al METaH U
cokpamanocsk copepxanue CO,. Tak x Hayalmy HEONPOTEPO3OHCKOM
peBoIIONMK OaKTepHaIbHBIMU COOOIecTBaMH Obla CO3/aHa HOBas
OuoreoxnuMuYecKas cpeaa.

Heonpomepo3oiickuli 3man e pazsumuu 6uocghepbui

IlepBast mepectpoiika cucTeMbl Onochepsl MPOM30IIIA OKOJIO
1 Mypz et ToMy Hazal, B Hadayie TIO3HETo Ipotepo3os (B pudee). K
3TOMY pyOexKy IIpHypoUCHa HEOTIPOTEPO3OHCKASI PEBOITIOIHNS B PA3BUTHH
’KABOTr'O BEIIECTBA, B PE3YJILTATE KOTOPOH IUPOKOE Pa3BUTHE MOTYUHIN
9yKaproThl. [osiBrIach Ta IPHHITMITHATIHEHO HOBAs (hOpMa KHUBOTO Bellle-
CTBA, C KU3HEICIATEIILHOCTHIO K OMOTCOXMMUIECKON (DYHKIIUEH KOTOPO-
TO CBSI3aHO KapIHWHAIBHOE IMpeoOpa3oBaHue Bceil Ormocdepbl (IOTOKOB
SHEPTHX U KPYTOBOPOTOB XUMUYECKHX 3JIeMEHTOB). C TOSBICHHEM 3Y-
KapuOTOB OKOHYATEIILHO CJIOXKWIACH MPUHOUITMATIbHAA CXEMa IMOTOKOB
sHepruu B 6nocepe. ITOT 3Tam ammics 1o pyoexka B 570 MiH JeT, Kor-
J1a ’)KUBBIC OpraHn3Mbl OCBOUJIU KAJIBIIUEBYIO Q)YHKHI/IIO, YTO MPUBEIIO K
oUepeTHON TepecTpoiike orocheps! (cM. Hibke). Takum obpazom, -
TENTBHOCTh PACCMaTPHBAEMOT0 3Tarna npuMepHo 430 MITH JIET HITH OKOJIO
11-12% mpoaomKUTEIPHOCTH BCel HCTOpUU OHnoCchephl.

Oxean. [ToBepXHOCTh OKE€aHa MPOJOIDKANIA COKPAIIATHCS, & €To
BOJHAs Macca yBenmunBanachk Ha 12% (92% ot coBpeMeHHOT0 00he-
Ma). YBenn4ymiachk cpeaHss riryornna okeana 10 3 200-3 300 m, cpean
MOPCKUX 0ACCEHHOB CYIIECTBOBAIH TNTYOOKOBOHBIE U MEIKOBOTHEIC
Ha JpeBHUX Iutatdopmax (BacunbkoBekwnid, 1973).

JXKuBoe BelIecTBO TO-TIPEXKHEMY OBUIO COCPETOTOYEHO TOJNHKO B
OKeaHe, B CTPYKTYpe KOTOPOTo TPOH3O0IILTH CYIIECTBEHHBIC H3MEHEHHSI.
YBenunuenue coaepikanusi Kucioposa B armocdepe 1o 1% ot coBpemen-
HOT'O IMPUBEJIO K YBEIIMYCHUIO €TI0 KOHILICHTpAIu U B MOpCKOﬁ BOJC, a
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9TO CO3JaJI0 YCIOBHUS JJIsl )KU3HU a3pOOHBIX OPraHU3MOB. JTHM HE 3a-
MEUIUIIN BOCIIONIB30BAThCS 3YKapUOThI, KOTOPBIE JIOITO >KJATH CBOETO
yaca (6onee 1 mupa net). IMEHHO MX MaccoBO€ pPa3BUTHE Ha3bIBAIOT
HEOIPOTePO30iickoil peBomrorueit. OHa BbIpakanach B Pa3BUTUU OJTHO-
KJIETOUHBIX OPraHU3MOB (TIPOTHCTOB) C 3YKapUOTHOM KJIETKOH JOBOJIBHO
CIIO)KHOTO CTPOEHHS, a TaKkke MHOTOKJIETOYHBIX OpraHn3MoB. HeoOxo-
MO NOAYEPKHYTh, CO3JaHIe TPOPHUYECKOH CUCTEMBI B OaKTepHATTbHBIX
coo0lIecTBax M MOSBICHHE B HEOMPOTEPO30€ SYKAPHOTHBIX OAHO- U
MHOT'OKJIETOYHBIX OPIraHU3MOB CBA3aHO C pealu3alieil 0OJHOTrO U TOTOo
e TPUHLUIA — Koonepauyuy. VIMEHHO B COOTBETCTBMHU C 3TUM IIPHH-
LIMIIOM Ha Pa3HBIX YPOBHSAX OpPraHU3allMH KHBOTO BEIIECTBA BO3HUKIH
OJTHO- ¥ MHOTOKJIETOYHBIE OpPraHU3MBI, a TAKXKE SKOCUCTEMBI.

Heonporepo3olickas peBoronys MPONCXOAMIa B OKEaHe, KOTOPBIH
10 CBOEMY XUMHUYECKOMY COCTaBY Haydall MPUOIMKAThCS K COBPEMEHHO-
MY COCTaBY OKEaHWYECKUX BOI. ATMoc(epa MO3IHEro NpoTepo3os Ha-
YKHajIa IPHOOPETaTh a30THO-KUCIOPOAHBII COCTAB, XOTSl KOHIIEHTPALIUH
OTHENbHBIX TA30B B HEW OTIMYAINCH OT COBpeMEHHBIX. [10004uHbII Tpo-
IYKT JKU3HENESATeTbHOCTH IUAHOOAKTEPHI — KUCIOPO. — ObLT AJIS BCETO
YKHMBOTO B TO BpeMsl )KyTKHM 3arpszHeHneM ornocdepsl. Ho nmenno ouo-
TeHHBIN KHCIIOPO] IIPUBE K MPE0OPa30BaHMI0 TEOXMMHUYECKUX YCIIOBHH,
K KOTOPBIM ObLJ1a BEIHYKEHA IPUCTIOCA0INBATHCS OMOTA.

C Tex nanekwx BpEeMEH B OMOTE HAa4yaJoCh NPEUMYIIECTBEHHO
MOP(]OIIOTHYECKOe Pa3BUTHE DYKapUOT, KOTOPOE MPHUBENO K OHopas-
HOOOpa3uro, HabmogaeMoMy ceiiuac. Mbl He 3HaeM, MOYeMy IOSIBU-
JIUCh 3YKAapHOTHI, HO 3HaeM, KaK OHM BO3HUKIW. Bo3HMKanM pas3Hble
KOMOHMHATOpPHBIE COSANHEHUsI OaKTepHii, KOTOPbIE B KOHEUHOM CYETe
MIPUBENHN K TOSIBICHUIO YK€ CPEAM MPOTUCTOB JBYX OCHOBHBIX THUIIOB
KJIETOK (PacTHTENbHBIX U )KHUBOTHBIX) (3aBap3uH, 1999). 13 npotucros
(pacTUTENBHBIX U KUBOTHBIX) CHadana MPOU3OLLIM KOJIOHUAIBHBIE, a
3aTeM U MHOTOKJIETOYHBIE PACTUTENIbHBIE U )KUBOTHBIE OPTaHU3MBI.

Bce mepexoapl OT KOJOHHANBHOTO croco0a XU3HH K MHOTO-
KJIETOYHOCTH BO3MOXKHBI TOJIBKO ISl 9YKapHOTOB. 3/1eCh B OOJbILIEH
CTETIEHU MPOSBISIETCSA MPUHIMI «MATPEIIKW», KOTrla Ha MaJeHbKYIO
KyKIIy ozaeBaeTcs Oomnpiuas. JJOMUHUPYIOIINM CTaHOBHUTCS MPOLIECC
YCIOXHEHUS C mocnenymomei nupdepeHunanueid GyHKINH KIETOK
BHYTPH OpraHusMa U (GOpMHPOBAaHHEM TKaHEH, OTIUYAIOMINX KOJO-
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HUU OT MHOTOKJIETOYHBIX OpraHu3MoB (3aBap3ud, 1999). Ocratku
9TOH OecckeneTHOH (hayHbl BEHIa W3BECTHBI U3 BEPXHETO MPOTEPO30s
ABctpanuu, AnpaHckoro mmura Cubupu, Ha GeJIToMOpcKOM mobepe-
xbe Konbckoro nomyoctposa.

I'maBHBIM COOBITHEM HEONPOTEPO30HCKON PEBOIOLUH OBLIH J10-
OaBneHrEe MOITHOTO )OTOCHHTE3A Y SyKapUOTHBIX BOJOPOCIIEH U BCe
yOBICTPSAIOUIMICS POCT MAacChl OMOTHI, YCIOKHEHNE €€ OpraHU3aluy.
OpraHnveckoe BEIECTBO CTAHOBUTCS MOCTOSHHBIM, 00S3aTeNbHBIM
KOMITOHEHTOM OCaJ04HBIX Mopox (0T moineit mpouenta ao 1% (Ctpa-
x0B, 1963)). B nenom B okeaHe MpoaokKajloCh XeMOT€HHOE B OHO-
reHHoe oOpa3oBaHue OOJBIIMX TOJII KapOOHATHBIX MOPOJ — U3BECT-
HSIKOB M JOJOMHTOB. Takoe 3aXOpOHEHHE B OCaaKax OOJBIIOrO KO-
myectBa CO, IPUBOAUIIO K MAJIEHUIO €€ CONEPKaHUs B aTMocdepe.

ATMocgepa, Kak yKe 0TMEYanoch Bhllle, OJarogapsi GOTOCHH-
Te3y 3eJICHBIX BOAOPOCIIEH, CTaja MPHOOpEeTaTh a30THO-KUCIOPOIHBIH
coctaB. OHa ocBOOOXJanach (6aaronapss ”YHTEHCHBHOMY KapOOHATo-
obpasosanuio) u ot CO,, Bce 60bIe IPUOIMIKAACH K COBPEMEHHOM
aTMocdepe, XOTsl KOHIEHTPALlMH OTAEIbHBIX Ta30B B HEH elie OTIIH-
YaJIUCh OT COBPEMEHHBIX.

JIutocdepa. IIpomomxancs pocT TPAHUTHOIO CIIOS 3EMHOU
KOpBI, KOTOpBIH crjaran JApeBHHE MIaThopMbl — [ OHABAaHCKYIO,
Cesepo-Amepukanckyto, Bocrouno-EBponeiickyto, Cubupckyro u
Kuraiickyto. DTOT KOHTHHEHTaNbHBINA 050K, Mo onenkam H. I1. Ba-
cunbKoBekoro (1973), yxxe 3aHuMan 4yTb MeHblIe 25% 3eMHOH 1o-
BepxHOCTH. ['mricorpaduueckas KpuBas ctaja CyLIECTBEHHO Kpyue.
Ha cyme npogomxano UATH HHTEHCUBHOE XUMHUYECKOE BBIBETPHBA-
Hue. Cpenu TMTOreHe30B ObLIM MpeACTaBIeHBI Yke Bce THIbI. He nc-
KIIIOUEHO, YTO Ha 3TOM 3Talle MpOoHu301IIo (OpMUpOBaHUE OOIBIIOTO
KpyroBOpOTa COJTHEYHOH IHEPIHH.

Wrak, Ha 3TOM 3Tamne mpojoyKajaoch JalbHEHIIee pa3pacTaHue
JOpeBHUX IUIaTGOPM, HAa KOTOPBIX (OPMUPOBAIUCH MEITKOBOAHEIE
MOpCKHE OacceiHbl. B 3THX MEIKOBOAHBIX MOPSX MOIYYWIH IIUPO-
KO€ pacIpOoCTpaHEHHE SYKApUOThI, KaK OJAHOKJIETOYHbIE, TaK U MpH-
MUTHUBHBIE MHOTOKJIETOUHBIE. I IMEHHO X IIMPOKOE Pa3BUTHE CTAJIO
[JIaBHBIM COOBITHEM 3TOro 3tama. MOTOCHHTE3 DYKAPUOTHYECKUX H
MPOKAPUOTUIECKUX BOAOPOCIEH PE3KO YCHIMIO KUCIOPOAHYIO OHO-
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TEOXMMHUYECKYIO (DYHKIIMIO )KUBOTO BELIECTBA, YTO, B CBOIO OUEpe/ib,
croco0cTBOBao OoJiee OBICTPOMY T€OXUMHUECKOMY B OMOT€OXUMU-
YeCKOMY MpeoOpa30BaHMIO BOAHBIX M BO3IYIIHBIX Macc Ouochepsl,
KOTOPBIE [0 CBOEMY COCTABY CTaJIM MPHOJIMKATHCS K COBPEMEHHBIM.

PaHnHenaseo3olickull Iman pazeumusi 6uocgepbui

OTOoT oTam pa3BuUTHS Owocdepsl oxBaThiBaeT Bcero 160—
170 muta net (¢ 570 muma ner mo 400—410 MiH JeT, B TeUEHHUE KEM-
OpHIiCKOTO, OPJOBHUKCKOTO W CHIIypHICKOTO TmepuomnoB). Ilo cBoei
MIPOJOKATENBHOCTH OH CPaBHUTENIBHO KOPOTKHH: OXBATHJ BCETO
JUTTE 0KoIo 4—4,8% Bcel IITUTENBHOCTH HUCTOpUH OWOchepsl, HO
3HAYUMOCTh €ro OblIa KOJIOCCaJ bHA, TaK Kak B TEUCHHE €ro co37a-
JIUCH YCIIOBHSI, KOTOPBIE MTO3BOJIMIIH )KHBOMY BEIIIECTBY OCBOHUTH HO-
BOE JISl HUX TPOCTPAHCTBO — CYITY BOSHUKIIMX KOHTHHEHTOB.

Bropas kapmuHanmpHas mepecTpoiika Owmochepsl Ipou3oIuIa
570 M= 51€T TOMY Ha3aj, KOTza Cpeau dYKapHOTOB (pPaCTeHUN U KH-
BOTHBIX ) TIOSIBUJIUCH (POPMBI, OCBOUBIIIHE IIOCTPOSHHE MHHEPATBHOTO
CKeJleTa 3 KapOOoHaTa KaJlbIIHs.

«bromMuHepanu3aus CTAHOBUTCSA BHYTPUKIETOYHBIM ITPOIIECCOM
Y HE 3aBHCHUT OT BHEIIHUX yclIoBHHA. OOpa30BaBIIMICS CKEIET MOXKET
PacTBOPATHCS WITH JKE 3aXOPOHSATHCS B BHJIE OMOTCHHOM HM3BECTHSKO-
BOH TTOPOJBI, CO3MaHHONW KOKKomuTodopumamu, dhopaMuHUpEpaMu —
MPOTUCTAMH, KOJIOHUATIbHBIMU T'YOKaMH, KOPaJUIOBBIMHU TPYIITHPOBKA-
MU WIH € MOJUTIOCKAMU Ha OYCHH IMTUPOKOW ITKaje OMOJOTHYECKOM
SBOJIONUH. MeHSIeTCS M CONPSKEHHBIN ¢ KABIIMEBBIM UK Heopra-
HUYECKOTO YTIIepo/ia. ITOT MUKJII B CBOIO OYEPEb CONPSHKEH C IHKIIOM
OPTaHMYECKOTO yTiepoia COOTHOIIeHneM 1:1, TOCKOIBKY OcaXk/IeHHne
kapOoHaTa u3 OmkapOoHaTa TpeOyeT ynaneHus u3 cepbl peakiiu
arpecCcUBHOM YTIIEKHUCIIOTHI, KaK 3TO IPOMCXOIUT U ceiluac B 3KOCHCTe-
M€ KOPaJUTOB MJTH U3BECTKOBBIX BoIOpociei» (3aBap3un, 1999).

B pesynbTare cTanm MeHSTbCA Ta30BbIi cocTaB aTMOc(hepsl: B HEH
YMEHBIIUIOCH CO/IEP)KaHNe YTIIEKHUCIIOTO ra3a U YBEIMIMIOCh COMIEp-
YKaHWE KUCIIOpOoja 3a c4eT (poTocHHTE3a BOAOPOCIEH, KOTOPHIE IT0-
JyYUJIA MAaCCOBOE Pa3BUTHE B MEIKOBOJHBIX MOpsAX. B kapOOHATHBIX
nopozax jurochepst conepxurcs B 15 000 pas 6omnpuie CO,, yem B
armMoc(epe. Pacrenns exeroano mornomart 1/35 sBeero CO,, co-
nepxxamerocsi B armocepe. Kak Tonmpko conepxaHue KHCIOponaa B
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atMocdepe nocturio npuMepHo 10% (0T coBpeMEHHOT0 YPOBHSI), Ha-
4aJl 00pa30BLIBATHCS CEIbEMOM 3alIUTHBIN YPOBEHb — 030HOBBIH CIIOM.
DTO UMENO NalIeKO HIYIUE TOCICSICTBUS: KECTKOE YIbTpaduonero-
BOE M3JIy4YCHHUE, TyOUTENBHOE ISl OMOTHI, CTAJIO 3aJCPKUBATHCS 030-
HOBBIM 3KPaHOM M NEPECTANO NOXOAHUTH JO AHEBHOW MOBEPXHOCTH.
Co31anuce yCIoBUS AJIS MBIITHOTO Pa3BUTHUS KUBBIX OPraHU3MOB HA
MEIKOBOJbE, & HOTOM U JUIS BEIXOJA HA CYIITY KUBOTHBIX U PACTCHUIA.

OxkeaH Ha 3TOM 3Tare 3aHUMAaJI 0KOJIO 77% MOBEPXHOCTH 3EMIIH.
Ho xapakrep MOpckuX 0acceliHOB MpeTepIiesl CYIECTBCHHBIE H3Me-
HeHud. Cpeau HUX BBIICISUIUCh METTKOBOAHBIC SMTMKOHTUHEHTAIBHBIC
MOpsi, TEOCUHKIMHATIbHBIE 0acCEWHbI C 00JIee PACUJICHCHHBIM Peilbe-
(oM. U HakoHel, CyIecTBOBal TPETUI THIT — TTTyOOKOBOHBIC OKea-
HUYeckue 6acceiinbl Tua TUXoro okeaHa. [ TaBHBIM COCPEOTOUCHH-
€M MOPCKHX OPraHU3MOB OBLITH MEIKOBOHBIE IIAaTQOPMEHHBIC MOPS
¥ T€OCUHKIIMHAIbHEIE 0aCCEHHEI.

Opranudeckuii MUp KeMOpUs, OpPJIOBHUKA M CHIIypa 3a TOCIE/I-
Hue 200 JeT ToCTaTOYHO XOPOIIO U3yUYeH maleoHToaoraMu. Jonroe
BpEMs HCCIIEIOBATENICH MOopakaja BHE3AMHOCTh IMOSBICHUS C CaMO-
IO paHHET0 KeMOpPHs BCEX OCHOBHBIX THIIOB KMBOTHOTO MHpPA M HH3-
mux pacteHuil. Ho moToM BBISICHUIIOCK, UTO 3Ta BHE3AITHOCTh TOJIBKO
Kaxymascs. JKuBble opraHu3Mbl ¢ Havyajia KeMOpPUs OCBOWIM Kailb-
MEBYO (YHKIMIO U CTaJId CTPOUTHh CBOU PAKOBHHBI U CKEJICTHI U3
KapOoOHaTa KaJbIUs, YTO CIIOCOOCTBOBAJIO JIYUIIIEMY COXPaHEHHUIO UX
OCTaTKOB B TOPHBIX MOpoax. [103ToMy XOTsI BCE OCHOBHBIE THITBI KH-
BOTHBIX ¥ IPUMHUTHUBHBIX HU3IIUX PACTCHUM MOSIBUIKCH €IIe BO Bpe-
MsI HEOIIPOTEPO30MCKOM PEBOIIOLINHN, HA MPEBIAYILEM 3TAl€E, HO OHU
CMOTJIH MTPOJEMOHCTPUPOBAThH BCE CBOE Pa3HOOOpa3ue TONBKO TOT/A,
KOT/Ia Y HUX MOSIBUJIUCH TBEPABIC CKEIETH U PAKOBUHBI.

Cpenu KHMBOTHBIX Tpeo0iananu OeCriO3BOHOYHBIC, XOTS B Op-
JIOBHKE YX€ TIOSBHINCH TEPBbIe OECUETIOCTHBIE TTO3BOHOUHKIC. Bee
JKUBOTHBIC U HU3IIME PACTEHUS OOUTAIH MPEUMYIICCTBEHHO B MEJ-
KOBOJIHBIX MOPSX ApeBHUX matdopm. K koHIty 3tana 6nopa3sHoobpa-
3ue BBIpOCIO puMepHO B 10 pa3. Bo3aM0kHO, 4TO Ha 3TOM dTare Oak-
TepuaIbHbIe COOOIIECTBAa HAYaIl OCBANBATh MOJI3EMHYI0 OUoCchepy.

WuTeHcuBHOE M3BIICUEHUE KapOOHATa KaIbIUs U3 MOPCKOH BOJIBI
IIPUBEJIO K TOMY, YTO OHA M3 XJIOPUIHO-KapOOHATHO-CYJIh(aTHBIX CTa-
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HOBWJINCH XJIOPHIHO-CYIb(aTHON, MPUOIMKAsACh IO CBOEMY XHMHUYE-
CKOMY COCTaBY K BOJIaM COBpPEMEHHOI0 okeaHa. OIHaKO UX COJIEHOCTh
HE 0CTaBaJIach OCTOAHHON. OHa TO YBEIMUYMBAJIACh, TO YMEHBILANACH.
Pa3pocmmecss KOHTHHEHTAJIbHbIE MAacCCHBBI CYIIM TOCTaBISIM BCE
Oosbie 1 OOJBILE PACTBOPUMBIX COJIEH B OKEaH, YTO HE MOTJIO HE BbI-
3BaTh yBEJIHMUEHHE €r0 cojleHocTH. C qpyroi CTOPOHBI, B MEIKOBOTHBIX
MOJTY3aMKHYTBIX MOPSIX, PACTIOJIOKEHHBIX Ha IPEBHUX IIaThopMax, BO
BpEMs perpeccuil MpoUCXOANIO0 OCaXIeHUE COJIell U3 MOPCKOW BOABI,
COOTBETCTBEHHO YMEHBIIAIOCH COAEPIKaHKE Colel B MOpCKOH Bojie. B
pe3yabTaTe CIOKUIOCh TUHAMUYECKOE paBHOBECHE, KOTOPOE MOAIEp-
YKUBAJIO COJIEHOCTh MOPCKUX BOJ] OKOJIO CPEIHUX 3HAUSHUH.

Atmocdepa. brnarogaps QoTocuHTETHYECKOH AESTENBHOCTU BO-
Jopociiell, TOMy4UBIINX HIMPOKOE PACHPOCTPAHEHHE B MEIKOBOTHBIX
OacceiiHax, IIIO MMOCTETICHHOE HAKOIUIEHHE KUCIOopoaa B aTMocdepe.
OnHoBpeMEHHO COKpamanock B Hel u conepxanue CO,. Ona ucnosn-
30BaJIaCh JKUBBIMHU OPraHU3MaMM JJIsl TIOCTPOEHHs] BHYTPEHHETO WM
Hapy»XHOTO KapOOHAaTHOTO cKeneTa. Korna comepxanue KUCiopoaa ao-
crurao 10% coBpemMeHHOro, MPOM30LLI0 (POPMHUPOBAHUE MOCIEAHETO
3aIIMTHOTO YPOBHS OH0C(hephl — 030HOBOTO CJI0s1. DTUM OBLIM CO3JaHBI
MIPEANOCHUIKH JJIS 3aBOEBaHUS CYIIN KUBBIMU OpraHU3MaMH.

3emHuasn kopa. Paszpocmmecs B npeamecTByomiee BpeMs: OI0KH
TPAaHUTHOTO CJIOSI 36MHOW KOpPBI 00pa30Baliv APEBHUE TIAT(HOPMBI CO
CpaBHHUTEIBHO poBHBIM penbedoM. K HuMm otHocuTes CeBepoamepu-
kaHckasi, Pycckas, Cubupckas u Kuraiickas. [lnatdopmer 6butn cy-
LIECTBEHHO MPUITOAHSATHI HaJl OKEAHNYECKHUM JHOM, PACTIOIOKEHHBIM
Ha 0a3aJbTOBOM CIIO€ 36MHOW KOpPBL. DTOT KOHTWHEHTAJILHBIA OJIOK
3aHUMa nopsaaka 23% 3eMHON OBEPXHOCTH.

Bpemenamu MOpcKHe BOIbI 3JIMBAIH JPEeBHUE TIAT(HOPMBI, MOJ-
HOCTBIO WJIM YaCTUYHO. Takue HacTyIJIeHUs] MOps Ha3bIBAIOTCSI TPAHC-
rpeccusiMu. B pesysnbrare 00pa3oBhIBaINCh MEIKOBOAHBIE OOIIMPHEIE
SNUKOHTHHEHTAJIbHbIE MOps, TJ€ KHuIlena >KU3Hb. BpemeHaMu BOJBI
YXOIWJIM C IPEBHUX IIaT(OpM, KOTOpPblE BHOBb CTAHOBHIIMCH CYyLIEH.
Takoii 0TX0x MOps Ha3bIBAIOT PErpeccusiMH MOPCKOro Oacceitna. J{ns
paccMmarpuBaeMoro dTamna ObUIO XapaKTepHO TPU BOJIHBI TPAHCTPECCUi
u perpeccuii. [1o okpanHam apeBHUX TIATHOPM U MKy HUIMH Pa3BH-
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BaMCh OoJiee TITyOOKOBOJHBIE TEOCHHKIMHAIBHBIE OACCEHHBI C PE3KO
pacueHeHHBIM pefibe)OM THa U Pa3BUTHIM BYJIKAHU3MOM.

Utak, rnaBHbIe COOBITHSA 3TOTO CPABHUTENBHO KOPOTKOTO 3Tara
OBLIH CBSI3aHbI C JaTIbHEUIIINM ONOTEOXUMUYECKUM ITPeoOpa3oBaHHEM
BOJIHBIX U, TIaBHBIM 00pa30M, BO3IYIIHBIX Macc (COoepKaHne KUCIIO-
pola HEYKJIIOHHO YBEIWYHMBAJIOCh, a YIJIEKHUCIOTr0 Ta3a CHIKAJIOCH).
3TO creAcTBUE OCBOCHUS KUBBIMU OpPraHU3MaMH KallbIHeBOH (PyHK-
UM U YBEIWYCHHUS COEpKaHus Kuciaopoaa B arMmochepe. OOpaszoBa-
HHUE TOCIEHEr0 3alUTHOTO YPOBHS Orocdepsl (030HOBOTO dKpaHa)
CO3/1aJI0 YCIIOBMSI [T BBIXO/1a MOPCKUX OPTraHU3MOB Ha CYUIY.

Ilo3dHenaseo3olickuli aman pazeumus 6uocgepuli

Ouepennas mepecTpoiika Omocdepbl mpousonnia okoiao 410—
400 muTH JTET TOMY Ha3aj, B KOHIIE CHIypa, Korma oOpa3oBalicsi Ha3eM-
HBIA PACTUTENBHBIA MOKPOB, U3MEHHBIIHNN BCE OMOTEOXMMUYECKUE H
reopu3nUecKre mporecchl. Torma mpou3onuio (GOpMHPOBAHHE HET-
BEpPTOTO €CTECTBEHHOTO Tenla Orocdepsl TTo0anbHON pa3sMEepHOCTH —
nasamadTHOW 000JIOYKH, TTIOSIBUBIIICHCS HA KOHTHHEHTAX W OCTPOBAX.

O BepxHel IpaHUIle 3TOTO ATala HEeT eAMHOTO MHEeHHS. OTHU HC-
cienoBarenu (3aBap3uH, 1999) CKIOHHBI TPOAOKATE €TO BILIOTH 0
HaCTOAIIEr0 BPEMCHU, HE BUJA IMPUHIUITUAIIBHBIX A3MEHEHUH cpean
*UBBIX oprann3MoB. [pyrue (bapen6aym, 2000) orpaHHYUBAIOT €ro
PyOekKOM, pacrioNIOKEHHBIM TJIe-TO B MO3]JHEH FOpe WK Ha TPaHHIIE ee
¢ MenoBbeIM TiepuoaoM (140—150 mutH et Tomy Hazam). Ha atom pyoe-
K€ TPOU30IIIa OBICTpasl TIEPECTPOiika BCeH TII00ATBHON TUPKYJIISITAN
BemecTBa B Omocdepe. Eciiu mpuHATH MOCIIEAHIO TOYKY 3pEHUS, TO
MIPOIOJDKHUTENBHOCTE dTana cocTaBUT OKojio 250-260 muH ner (6,5—
7,7% nmuTenpHOCTH Beel HcTopun 6uochepsr).

OxeaH Ha 3TOM 3Tare Bce O0JIbIIIe IPHoOpeTal CBOM COBPEMEHHBIE
YepThl, XOTSI COOTHOIICHHE CYIITH U MOpSI, a TaKkKe 00beM OKeaHWde-
CKHX BOJI HE OCTaBIKCh IOCTOSHHBIMH. Ha 3ToM 3Tane Habmoanoch
YCTBIPE MOPCKHUX TPAHCTPECCHU, BO BPEMSA KOTOPBIX MOPCKHE BOIBI
MIPOHMKAJIH TAJIEKO BriTyOh MaTepUKOB, 00pa3yst OOIIMPHBIE METKOBOJI-
HBIC SIMMKOHTUHCHTAJIBHBIC MOPA. B HUX, paBHO KakK U B I'COCHHKIIN-
HAJTBHBIX MOPSIX M OTKPBITOM OKeaHe, OOMTAIN caMble PazHOOOpa3HbIe
MOPCKHUEC KUBOTHBIC U PACTCHUS. CocraB ux BHUOOB, pOIOB U ceMecTB
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HE OCTaBaJICS MOCTOSIHHBIM, OH OOHOBIsLICS. Hamnbosee kpymHble u3-
MEHEHUS MPOU30IIUIH Ha PyOekKe Majieo30s U ME303051.

B camom Hauase 3Tamna, B JGBOHCKOM TEPHOAE, B MOPSIX ObLTH
IIUPOKO TPEACTABICHBI CaMble Pa3HOOOpa3Hble PBHIOBI MAHIUPHEIE,
KHCTENEphIe, ABOSKObIIIAIIME U T. 1. Hemapom eBOHCKUIA TEPHO/
HA3bIBAIOT «BEKOM PBIO». OT HEKOTOPBIX W3 HUX MPOU3OIILIH MEPBhIC
Ha3eMHbIC TT03BOHOUYHKIC. OT/IENbHBIC PEICTABUTEIN dTON IPEBHEH
(bayHBI PBIO JOXKHITU 0 COBPEMEHHOCTH U OOMTAIOT Y BOCTOYHOTO I10-
Oepexbst Adpuku B paiione Komopckux ocTpoBoOB.

«B okeaHax MpoJOHKAETCS POCT OMOMACCHI U PACHOI3aHUEC
JKUBOW MaTepuu Mo JHY; OEHTOC 3aXBaTHIBACT BCE HOBBIC U HOBBIC
YYaCTKH TIIyOOKOTO JHA; MOIBUTACTCS B METArMYECKOM HATPABICHUH
Y TUIAHKTOH, YTO, HECOMHEHHO, TAKXKE YBEIMYUBACT OMOMACCY MOp-
CKUX OpraHu3MOB. B 1e10M, 1O3TOMY 3a OTHOCHUTEIIEHO KOPOTKUN
MTPOMEXKYTOK BPEMEHH JKMBOE BEIIECTBO KOJUYESCTBEHHO BO3PACTAET,
BEpOSATHO, HE MEHEe ueM B 3—3,5 pa3a. YBenudeHue OHoMacchl JKUBOH
MaTEPUU COMPOBOKIACTCS YCIOKHEHUEM €€ Ka4eCTBEHHOI'O COCTaBa
Y, 9TO 0COOEHHO Ba)KHO, UCIIOIb30BAHUEM OPTaHU3MAaMU Psijia MUHE-
pPATBHBIX KOMIIOHEHTOB JJIS1 TOCTPOCHHUS HAPY>KHOTO U BHYTPEHHETO
ckenera: SiO,, CaCO,, MgCO,, dpocparos, SrSO,, BaSO,; psan ma-
neix 37eMeHToB (Cu, V U IIp.) UCTIONB3YIOTCSA B METa00IM3ME KIICTOK,
Y4YacTBYSI B CTPOCHUH CJIOKHBIX METAIJIOOPTaHHUECKUX COCTHHEHHIMA
(remoruan u ap.) TeM caMbIM B OTPOMHOI CTETIEHH YBEIUUHNBACTCS
BO3JIeiicTBHE OMOCa HAa BCIO TEOXMMUIO OKeaHa U atMocdepsl. ... [le-
PEMEHBI MTPOU3OIILTH B COCTABE Ta30BbIX KOMIIOHEHTOB THIPOCHEPHI,
rae Taxxe pesko yobuta CO, M COOTBETCTBEHHO BO3POCJIO COAEpIKa-
nue O,. O1o o3Havano peskuii poct Eh u pH Mopckoii Boasl. Bniepsoie
OHa CTaJIa MIEJIOYHOU U Bce OoJiee MIeTOYHON 10 Mepe MPUOIMKEHUS
K COBPEMEHHOCTH. ... OOMiIre KHCIopoa B MOPCKOW BOJIC TIPUBEIIO K
TOMY, YTO OKHCIHMTENbHAS IICHKA CTAHOBUIIACH B OKEaHAX U MOPSX
Bce OoJiee MOIIHOM U BCe 00Jee JUIMTENBHO CYIIECTBYIONICH. ... B TO
e BpeMsl pOCT OMOMAcCChl TUNIAHKTOHA U OEHTOCA W WX PACIIOJI3aHKe
ot Oepera K IIeHTpy 0acCeHOB YBEITUYMBAJIH TUIOIIA b PA3BUTHS BOC-
CTAaHOBUTEIILHOM 30HBI B 0CaJKaxX; 30HA 3Ta IepeMmeliaiack Bce 00-
Jiee B MEJIATMYECKOM HANPaBICHUH. DTO MPUBEJIO K TOMY, YTO OCAJIKH
HEHTPATBHBIX 00JacTell BeeX IaTGOPMEHHBIX M TEOCHHKITNHATBEHBIX
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MOpei CTaiu HaCTONEKO Goratel C , 4TO BOCCTAHOBUTE/IbHAS 30HA
B HMX BCerja BO3HUKana. TOJBKO B LIEHTPAJIbHBIX YACTSIX OKEAHOB,
B CBA3H C OYCHb MallbIM NOCTyIIeHHeM B Hux C u Gosbuieii cTa-
OMJIBHOCTBIO OPTaHWYECKOTO BEIECTBA, BOCCTAHOBUTEIHHOM 30HHI B
WIIax He BOHUKAJIO U 10 CHX MOP 3Ta 00J1aCTh XapaKTEPU3yeTCsl PE3KO
OKHUCIICHHBIMU KPaCHOIIBETHBIMH ocankamm» (Ctpaxos, 1963).

ATMoc(epa TMOCTENEHHO CTaHOBUTCS Bce Oojee a30THO-
KHMCIIOPOIHOM 3a cueT noctymienus O,, 00pa3oBaBIIErocs B MpoLec-
ce (POTOCHHTE3a HA3EMHBIX M BOJHBIX pacTeHuil u ucuepnanus CO,
npu OMOreHHOM 00pa30BaHMM KapOOHATHBIX OTJIOKEHHH B MODPSX H
OKEaHax.

3eMHasi KOpa KOHTHMHEHTAJIbHOI'O THIA IMpOJOJDKajda Hapallu-
BaThCsI KaK BOKPYT APEBHUX MIAT(OpM, TaK U IMyTeM CO3JaHHUs MOJIO-
nbix mnatdopm (3ananHo-EBporneiickoii, Mapokkanckoi, Ckudceko-
Typanckoit). OgHUM U3 IPUMEYATEILHBIX COOBITH OBLIO ONeZICHEHHE
YacTH MOBEPXHOCTH 3eMIIH (3TO CIy4usIoch mpuMepHO 270 MITH JeT
TOMY Ha3all, B MO3HEM Maneo3oe). Toraa Jbapl MOKPBUIH IPEBHIOIO
mwiatdopmy HOxuoro nomymapus I'onnsany. I[lotoM 3T0 mokpoBHOE
oneneHenue pactasuio. Ilepuognuecku (uepe3 40—60 muH JeT) BO3-
HUKaJH OpOTEHHBIE 3MO0XH, KOTJa CO3/AaBAIUCh FOPBl. DTO COMPOBO-
YAJI0Ch PE3KUM yCHJIEHHEM Ha3eMHOTo ByJIKaHU3Ma. Bo Bpems ByII-
KaHUYECKUX U3BEPKEHUH YBEIMUUBAIOCH MOCTYIIJIEHUE HA JTHEBHYIO
MTOBEPXHOCTh PAJUOAKTUBHBIX JIEMEHTOB, YTO B CBOIO OUEPENb BEJIO
K TOBBIIICHUIO €CTECTBEHHOT'O PaJHOAKTHBHOTO ()OHA KaK Ha3eMHOM
Cpelpl, TaK 1 MOPCKOM BOJIBI.

JlanpmadrHas cdepa. Hayano ¢opmupoBaHHs 3TOro camo-
ro MOJIOJIOTO, IO MEPKaM I'€0JOrMYECKOr0 BPEMEHH, €CTECTBEHHOIO
Tena 6uocdepsl ObUIO MOJOXKEHO B KOHIE CHIypa — Hadaie JeBOHA
BBIXO/IOM PACTE€HHUH U )KMBOTHBIX Ha CyIlly. Takoe pacIIMpeHHe Mois
KU3HU CTaJO BO3MOXKHBIM IOCJE€ BO3HMKHOBEHMs IOCIEIHEro 3a-
LIMUTHOTO ypoBHA Onoctepbl (030HOBBIN 3KpaH). IlepBriMu 3acenu-
JH CyIIy MUKPOOPTaHHM3MBbI: CHJIMKATHbIE OAKTEpUU W JHIIAHHUKH.
OHM NpUHAIM caMO€ aKTUBHOE Y4acTHE B MpOLieccax BBHIBETPHUBAHUSA
TOpHBIX MOpoA. U ¢ 3TOro MoMeHTa BBIBETPUBAHUE MPEBPATUIIOCH U3
(U3UKO-XMMHUYECKOTO Mpolecca B Onoreoxumuueckuit. OcBoeHHe
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HOBOH CYXOIyTHOW HUIIM MHUKPOOPTaHU3MaMH HPUBENIO TaKXKe K
yMenbenuto conepxkanus CO, B atmocdepe u rugpocdepe.

«B KoHLe cuilypa — JeBOHE Ha4anoch (HOPMHUPOBAHHUE PACTH-
TEJIBHOT0 MOKPOBa, KOrAa GOTOCHHTE3UPYIOLIasi IOBEPXHOCTH ObLiIa
BbIHECeHa B aTMocdepy u3 BoaHOH cpeabl. KyneMuHanus Gpopmu-
pOBaHMs PaCTHTEIHLHOTO MOKPOBa NoCTHrIa B KapboHe. C Tex mop
Ha3eMHas KU3Hb MPOTEKAET B adPOTOIE — IPOCTPAHCTBE OT HOYBHI
J0 BEpXyIIEK AEepeBbEB — M B TMOYBE KaK KOPHEOOUTAEMOM CIIO€.
BriHOC (oTOCHMHTE3UpYIOLIeil MOBEPXHOCTH B aTtMoc(epy Mpouc-
XOJUM ¢ 00pa3oBaHMEM OPraHMUYECKOTO CKeleTa CTeOJs U ¢ HaKo-
MJIeHHEeM OONBIIMX Macc LEJTI0N03bl U JTUTHUHA. DTH COSAMHECHUS
W3MEHMJIM KOJMYECTBEHHBIE COOTHOILICHHUS B HA3€MHOM YTIEPO-
HOM IHKie. M3meHmics u atMocepHbIil THAPOIOTHUECKUH ITHKIT
3a CUeT MOSIBJICHUS dBaTpaHCIHUPALUH (HCIIapeHUs BOABI HA3eMHOM
pactuTensHoCThIO). OTCIOAAa CTal MHBIM M IpOLEcC JeHyIaluu.
PactuTenbHbIl TOKPOB TECHO CBS3aH C Pa3BUTHEM I'PUOHOTO MH-
LeNHs B MOYBE, IOATOMY PAaCTHTENBHBIM MOKPOB CIEIyeT paccMma-
TPUBAaTh KaK PaCTHTEIbHO-IPUOHYIO CHUCTEMY ... HAIMYHE T'PUOOB
Ha TIOBEPXHOCTH KOHTUHEHTOB KaK NMpeJBapUTEIbHOE YCIOBUE Pa3-
BUTHUSI PACTUTEIBHOCTH YPE3BbIUaHHO Ba)KHO, TaK Kak 00YCIOBIH-
BaeT 3aMBIKaHHE YTJIEPOIHOTO LUKIIA MOTEHIIMAIBEHO MOIHBIM IIPO-
LECCOM JIECTPYKIHH, 1O TOTO KaK MOSBATCS HOBBIE MPOAYLEHTHI ...
JHesTenbHOCTD KUBOTHBIX CBA3aHa, MPEXIE BCETO, ¢ OMOTypOaiu-
ell, HO B 00IMX OMOTEOXUMUYECKUX IUKIaX OHH UTPAIOT MOAU(H-
LUPYIOLIYI0, 8 HE ONPEeAIONIyI0 poiib. Best Onocdepa atoro Tumna
CYILLIECTBEHHO a3po0Ha, UCKIII0Yast IUIIb OTHOCUTEIBHO HEOObIINE
aHa’poOHbIe KapMaHbl B aM(pUOMaNbHBIX JaHAmAadTax, TAe Ipouc-
XOJUJIO HAKOIUIEHHE YIIIed — YrJIepOAHBIM LUK ObUT pa3opBaH.
Takum o6pazom, miaTGopMeHHbIE O0JACTH CTaIM UrpaTh Cylle-
CTBEHHO HMHYIO POJIb B 9KOHOMUKE T1aHeTsl» (3aBap3uH, 1999). O6
STOM TOBOPST U COBPEMEHHBIE OLCHKH HCTOYHUKOB MOCTYIUICHUS
OMOTreHHOTo Kucjaopona B armocdepy: npumepHo 50% kucinopona
JaloT Mopckue pacteHus U 50% HazeMHas pacTUTENbHOCTh. Eciu
y4ecTh, YTO CyIla 3aHMMAaeT BCEro JUIIb 1/3 MOBEpXHOCTH IMjiaHe-
THI, @ MOpSl U OKeaHbl 2/3, To mpouecc GpoTocHHTE3a Ha CyIIe UAET
WHTEHCUBHEE MPUMEPHO B ABa pasa.
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B nanmmadrtHO# 000s0YKEe ¢ camMOro Havyaia BO3HHKACT P
BEChbMa CYIIECTBECHHBIX HOBOOOPa30BaHU, KOTOPBIE ChHITPAIA 3HAYH-
TEJNBHYIO POJIb B Pa3BUTHH Beel Onocdepbl. K HUM OTHOCATCS TTOYBBI
u 6oJoTa.

IMouBbl. B HUX comepxaHUE >KUBOTO BEIIECTBA JOCTUTaeT He-
CKOJIBKHX JICCATKOB MPOIICHTOB Beca. OOpa3oBaHUE MMOYB HAYANIOCH,
KOT'JIa MUKPOOPTaHU3Mbl (PU3UKO-XUMUYECKHIA MPOLECC BHIBETPHUBA-
HUS MPEBpaTWIHM B Ouoreoxumuueckuii. He MeHee BaxxHO ObLIO pas-
BHUTHE B KapOOHE CIUIONIHOTO MOKPOBa HA3€MHON PaCTHTEIBHOCTH,
KOTOpasi CBOMMU KOPHSIMHU CKpPEIUIa BEpXHUI PBIXJIBbIN ClI0H, 00pa3o-
BaBIIMIiCS Ha MaTepuHCKHUX noponax. Kak nmoguepkusan B. 1. Bep-
HAJICKHI, 1OYBa MPEJCTaBIsIeT CO00M «001acTh HAMUBBICIICH TE€OXH-
MHUYECKON SHEPTHU >KMBOTO BEUIECTBA, ATO BaXKHEHIIas MO CBOUM
FCOXVUMHYECKUM TIOCIICACTBUAM JIA00PATOpUs UAYIIMX B HEH XUMHU-
YECKUX U OMOXMMUYECKHX mporeccoB» (1960 0).

XUMHYECKHUE DJIEMEHTHI B II0YBaxX, Kak ykas3siBaa B. 1. Bepnan-
ckuit (1960 1), HaxoxsaTca B Tpex cpepax. Cpeda A — 3TO Manous-
MEHEHHbIE 00JIOMKU MaTEPHHCKHX MOPOJ, Ha KOTOPHIX 00pa3oBaiach
nouBa. Cpeda B — *HMBOE BEIIECTBO IMOYBHI M €ro 0oJiee WK MEHee
pa3NoXKUBIIMECS] OCTaTKU. B HUX MOTYT KOHUEHTPHUPOBATHCSH, IO
MeHblIel Mepe, cnenyromue 3neMentsl — B, C, N, O, H, F, Na, Mg,
Al, Si, P, S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se,
Sr, Mo, Ag, Sn, Ba, Au, Pl, Bi, Li, Sc, Br, Rb, J, Cs, Ce, (Y). Cpe-
Oda C — OoJee WM MEHEE CTOMKHE WIMCThIC TTOYBCHHBIC MHHEPAIIBL.
OHU MaJIo PaCTBOPUMBI B BOJIE ¥ KOHIICHTPUPYIOTCS B IOYBAX B BUJIE
TOHKUX OcaakoB. [Ipu pa3pyIieHun nNouB WIKCThIE MUHEPAIIBI MOTYT
MIEPEHOCUTHCS pEKaMU B BUJE B3BECH.

Takast KOHIIEHTpalUd XUMUYECKUX DJIEMEHTOB B MOYBAX Ba)kKHA
JUTSL CHA0XKEHUS Pa3BUTHS HA36MHOM PACTUTEIHLHOCTH MUKPOAJIEMEH-
tamu. Eciu BoJHBIE MOPCKHE pacTeHHS BCE HEOOXOIUMBIE dJIEMEH-
ThI IOJTYYalOT Yepe3 MOBEPXHOCTD Teda U3 MOPCKOM BOABI, B KOTOPOit
PaBHOMEPHO B T€X WJIM HMHBIX KOHIEHTPALUAX COACPKUTCS BCS Ta-
Omuna MeHjeneeBa, TO y Ha3eMHBIX PACTCHHI MUTAHHUE UIACT 4Yepes
KOPHEBYIO CHCTEMY M3 TOYBBL. Bce HE0OXOIUMbIE MUKPOIIEMEHTHI
Ha3eMHBIC PACTCHUS TMOJYYalOT TOJBKO M3 MO4YBBI. B maHmmadTHOM
cpele HEeT TaKOro PaBHOMEPHOIO pacHpelesiCHUs! DIEMEHTOB, KaK B
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Mopckoil Boze. 1loaTomy co3pgaBaeMmasi KOHLICHTpPALUsSL 3JIEMEHTOB B
Cpeze MO4BHI U €CTh KakK Obl cBOCOOpa3HbIi cTpaxoBoi (GoH 1y pac-
TeHuid. VlHOT1a 3TOT MEeXaHU3M JaeT cOOM, 4TO BEAET K HEAOCTATKY
WK U30BITKY MHKPOIJIEMEHTOB B MOYBAX.

Kpome Toro, momuepkusan B. WM. BepHaackuii, mo4Bel UrparoT
OTPOMHYIO POJIb B MOOMIIM3AIMH BEIIECTBA HA BOZOCOOPHBIX IUIOMIA-
ISIX TIpU UTOoreHese ((GopMHUPOBAaHUK COCTAaBa MPECHBIX BOJ CYIIH).

[IOYBBI — ITPECHA I BOJIA — MOPCKA S BOJIA — MOPCKOI WJI

T l

T'OPHAA ITIOPOIA OCAJIOYHBIE IIOPO/IbI

[TouBEI U pacTHTENBHBII MOKPOB CyIIH 00pa3oBaiu cBOoeoOpas-
HBII DKpaH, KOTOPHII CTall 3aJiepKUBaTh Ha CyIlIe MHOTHE OMOT€HHBIE
anemeHThI (N, P, K 11 psim npyrux), KoTopble paHee OecIpensTCTBEHHO
TTOCTaBJISUTHCH B MOpckue Oaccelinbl. Kak cunrator H. H. Bepswmun u
np. (1976), aTo IpHUBENIO K MepepaclpeeICHHIO KUBOTO BEIeCTBA
MeXay cymieil u ruapochepoit, B KOTOpoil ero Macca HECKOJIBKO CO-
KpaTHIIach.

Bonoma u ceéazannoe c numu yenenaxonienue. O THOBPEMEHHO
¢ 00pa3oBaHMEM Ha3eMHOTO PAaCTHUTEIIFHOTO IMOKPOBA MOSBHIIUCEH 00-
JI0Ta, B KOTOPBIX HAYAJIOCh YTIIEHAKOTUIEHHUE, JOCTHUTIIIEE CBOETO MaK-
cUMyMa B KapOOHe W Hayaye mepMu. [10TOM SIOXH yTiIeHaKOTUIeHUS
PETYISAPHO TOBTOPSUIINCH P MEPUOAMYECKH TIOBTOPSBIIIIXCS YBIIAXK-
HEHUSIX KIMMara, KorAa OOWIHe BIard CrioCOOCTBOBAJO MBIITHOMY
Pa3BHUTHIO HA3€MHBIX PACTCHHN.

Lemnouka (pactutenpHas Macca — Topd — OypBId yroip — Ka-
MEHHBIA YTOJb) C TOYKH 3PEHUS TEOXUMHH — JTO €Ille OIMH KaHa
msbatuss CO, u3 armMocepsl (MOMUMO OMOTE€HHOr0 00pa3OBaHHMS
kapOonaToB). [lo cymecTBy mouBooOpazoBaHHe W YIIECHAKOIIJICHHE
CTalIi TIOCJIETHUMH IITPUXaMH B BOSHHUKIIIEM OOJIBIIIOM KPYTOBOPOTE
COJTHEYHOW DHEPTHH, O TOM MeXaHW3Me KOHCEPBAIUW SHEPTHH MpPH
JUTOTeHE3€e, 0 KOTOPOM YK€ He pa3 YIIOMHHAJIOCh PaHee.

Ilpeobpazosanus, npoucuieouiue cpeou HA3eMHbIX HCUBLIX OP-
2aHu3mo8, ObuH 3HAYUTENbHEL. JlanamadTHas 00oj09Ka — 3TO CO-
BEpIIEHHO Jpyras cpena oOuTaHus. TOIBKO Ha CYIE XHBBIE Opra-
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HU3MEI B IOJIHOM MEpe HMCIBITAIN Ha ce0e CUTY 36MHOTO TATOTEHUS.
B BonHOIT cpezie OHU pa3BUBAIKCH Kak Obl B HeBecoMocTH. Ha cyrie
COBCEM Jpyrasi CHMMETPHSI CPEJIbl, HEXKEIU B BOJIHOM TOJIIIE OKeaHa.
[Moaromy B manamagTHON chepe y KHUBBIX OPraHU3MOB MOSBHIIOCH
MHOT'O HOBBIX BO3MOKHOCTEH IS Pa3BUTHS B CAMBIX Pa3HBIX HAIPaB-
JICHUSIX, KOTOphIe OBUIM HE3aMEIUIMTEIBHO pealin30BaHbl. OTMETUM
HEKOTOPHIC U3 HUX.

[Muonepamu Ha3eMHO# PacTUTEIBHOCTU OBLIM CHOPOBBIC pacTte-
Hus. Ho oueHb OBICTpO, YK€ B KAMEHHOYTOJIBHOM TIEPHOJIC, HA CMEHY
UM TIPUIIIIN TPEJCTaBUTENH T'OJIOCEMEHHBIX. OHU TOCIOCTBOBAIHN HA
CyIlie Ha MPOTSKEHUH BCero 3tamna. HacekoMbie MOSIBUIIKMCEH B APEBHUX
MEJIKOBOJTHBIX BOIOEMaX OOJIOTUCTBIX JACBOHCKUX JIAHIIIA(TOB OKOJIO
375 mutH net ToMy Hazaa. Ho oHM OBICTPO MPUCTIOCOOMIKCH K HA3eM-
HOMY 00pa3y KHM3HU U IIUPOKO PACIPOCTPAHWIIUCH TIO CYXOITyTHBIM
MECTOOOHUTaHUSIM. B CBOEM SBOJIOIIMOHHOM Pa3BUTUU HACCKOMBIC HE
M30EeKAIM THTaHTU3MA: B KAMEHHOYTOJBHOE BpPEeMsl pa3Max KPbUIbCB
HEKOTOPBIX cTpeko3 pocturai 70 cM. OrpoMHBIX pa3MepoB ObLIH U Ta-
pakanbl. Ho Takoii ruraHTH3M OBLT JIMIIL TYITUKOBON BETBBIO. BhIXos
Y3 3TOTO TYNWKa ObLT HaliJIeH HACEKOMBIMHU Ha CIIEYIOIIEM 3Tare pas-
BUTHSI OMOC(EPBI, KOT/Ia ITOSIBUIIVCH IIBETKOBBIC PACTCHHUSL.

Wrak, Ha Mo3AHENANIC030MCKOM 3Talle TJIaBHBIM COOBITHEM B pa3-
BUTHHU Orocepsl Ob110 hopMHupoBaHUe TaHAIIAPTHON chepbl, B KOTO-
po¥i ¢ HauOOJbBIIEH CUIION MPOSBUIIACH OMOTCOXUMUYECKAs (PYHKITUSL
JKUBOTO BelecTBa. FIMEHHO 3TO MPUBENO K OKOHYATEIBHOMY (DOpMHU-
POBaHUIO TOM MPUHIUIHAIBHON CXEMbI IIOTOKOB SHEPTruu B Ouocde-
pe, CYLLECTBYIOILIEH A0 HACTOSILETO BpeMEeHH. Bce ecTecTBEeHHbBIE TeEna
rI00aIbHON Pa3MEPHOCTH CTalld MPUOOpPETaTh COBPEMEHHBIN OOJIHK,
B TOM YHCJI€ U KPYTOBOPOTHI XMMHUYECKUX SJIEMEHTOB. B HazeMHBIX
YCIIOBUSIX OTKPBUIUCH HOBBIE BO3MOXHOCTH IS ABOJIIOIMOHHBIX Tpe-
o0pa3oBaHuil KHUBOTO BemecTBa. OHU pEeaM30BAIINCH B MUPE pacTe-
HU TIOSBIICHUEM TOJIOCEMSIHHBIX, B )KUBOTHOM IIapPCTBE Cpeau Oecrio-
3BOHOYHBIX — HACEKOMBIX, CPEJIM TTO3BOHOYHBIX — MX HAa3eMHBIX (DOPM.

CospemeHHbIll Iman pazsumus 6uocgepul

DTOT caMblil KOPOTKHi 3Tam (Bcero okoio 4% BpeMeHu cyiie-
cTBOBaHMA OWocdepbl) Hadaics okoio 150 MiH jeT ToMy Hazaj c
MIEPECTPOMKH T'€OXUMHUYECKUX KpPyroBOpOTOB. Torja, Mo JaHHBIM
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A. A. bapenbayma (2000), ycTaHOBHIIUCH COBPEMEHHBIC KOHCTAHTBI
reOXUMHUYECKUX paBHOBecui. K Hauamy sTana BHyTpEeHHsISI CTPYKTypa
Orocdepbl OKOHYATEIILHO CIIOKUIACH B BUJIE CUCTEMbI IIOTOKOB 3HEP-
TUU U KPYTOBOPOTOB XMMHUYECKHX DJIEMEHTOB, & BCE €CTCCTBEHHBIC
TeJa ro0abHON pa3MEPHOCTH MPUOOPETH COBPEMEHHBIE OUSPTaHUS.
Ckaukoo0Opa3HOe U3MEHEHHE OCHOBHOM MeOXUMHYECKON KOHCTAHTHI
MIPUBEIIO, BEPOSITHO, CUCTEMY OMOC(Ephl B HEYCTOMYUBOE PAaBHOBE-
CHUe, CO3[IaB YCIIOBHUS JJI1 BOBHUKHOBEHHUS HOBOOOpa30BaHUU Cpenu
JKUBBIX cylecTB. K HUM OTHOCATCA clieqyrome KPYymHbIE SBOIIOIH-
OHHBIE MTPEOOPa30BaHUS )KUBOTO BEIIECTBA B TaHAIIAPTHON cdepe.

IlosiBneHMe cpeau PpacTUTENbHOCTH NOKPBLITOCEMEHHBIX U
JajbHelas UX KOIBOJIIIHA ¢ HacekoMbIMU. K ToMy MomeHTYy,
KOTJIa B MEJIOBOE BpeMs MOSBIIIUCH IIBETKOBHIC PACTEHUS, HACEKOMBIE
y’Ke MPOYHO OCBOWIIMCH B OMocdepe, pacpOoCTPaHUBIIUCH MO BCEH
nmaaamapTHONH 00osouke. VX BCIOAHOCTH W MOMOIJIA UM CHITPATh
pelIalonyo pojib B BOBHUKHOBEHHH M JalIbHEUIIIEM IMporpecce A0-
MHUHHPYIOIINX B HACTOSALIEE BpeMs IBETKOBBIX pacTeHui. A. JI. Tax-
TaJpKaH, HaMedaeT CIACAYIONIYIO MOCIeI0BaTeIbLHOCTD Mpollecca pas-
BUTHSI IOKPHITOCEMEHHBIX

JlepeBbsi — KyCTAPHUKH — MOJYKYCTAPHHKHU —
MHOT0JIETHHE TPABbl — OJAHOJIETHHE TPaBbl.

CoBpeMeHHass 1LIBETKOBas PacCTUTENBHOCTb, HACUMTHIBAIOLIAS
390 cemeiicts, okoino 13 000 pomgos u He meree 240 000 BuI0B, COCTaB-
JSIET OCHOBHYIO MAaccy pacTUTEIBHOTO BeliecTBa ornocdepsl. A Oe3 Ha-
CEKOMBIX OHa CYIIECTBOBATh HE MOXKeET. [103TOMy HaceKoMbIe SIBISIOT-
Csl CaMbIMH HENOCPEJCTBEHHBIMH YYaCTHUKAMHU MTPOU3BOJICTBA OCHOB-
HOW NEepPBUYHON MpPOAYKUUH Onocepbl. XOTS ONbUICHHE LBETKOBBIX
pacTeHuil U cTajuo BakHEWIIEH (yHKIMEH HACEKOMBIX, STHM AajeKo
He ucuepibiBaeTcs ux Ouocdepnas ponb. [loTpebmnsas pacTuTenbHyo
MUILY, OHA TPaHC(HOPMHUPYIOT €€ B ISPHULIUTHBIC KUBOTHBIE OCIKU H
caMu, B CBOIO O4epe/ib, CTAHOBSTCS TPOPHUIECKONH OCHOBOI CYIIECTBO-
BaHMsI MHOTOYMCIICHHBIX BHJOB TO3BOHOYHBIX M OECIIO3BOHOYHBIX JKH-
BOTHBIX. MUp HaceKOMBIX CIIy>KUT OFHUM M3 OCHOBHBIX KaHAJIOB, MO
KOTOpOMY LIeNIM IUTaHus pbl0, aMpuONiA, penTUINH, ITUI] U MIIEKOITHU-
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TaIOLMX 000TralaTCsl KUBOTHBIM OenkoM. HelHe Kilaccy HaceKOMBIX
npuHagnexxutr Oonee 70% BHUAOB XMBOTHOTO HapcTBa. Hacekomble
aKTUBHO BKJIIOYMJIMCH B TPaHC(HOPMALMIO OPTaHWYECKOTO BELIECTBA
B Onocdepe. Mx BO3MOKHOCTH ellle Jalleko He ucdepnanbl. K npume-
pY, TyTOBBIH menkonpsia 3a 40 mHel yBenmuMuMBaeT CBOIO OMOMAacCy B
50 000 pa3. Ha Takoe ciocoOHBI TONbKO OakTepun. Hacekomble BBICTY-
MaroT ¥ KaK BaKHEHIIe caHuTapbl OMOChepBI.

OcBoeHue NMO3BOHOYHBIMHM BO3AYIIHOH cpeabl. [ITuibl cpenu
CYXOITYTHBIX TI03BOHOYHBIX KUBOTHBIX MOSBUIIMCH OKoJo 150 MyH net
TOMY Hazaj. ITo cOObITHE OBUTO BeCbMa 3HAYUMBIM JUIS SBOJIIOLH OHO-
cdepsl. IITHibL, HApsTy ¢ HACEKOMBIMH, OCBOMJIM IJIsI CBOETO MEPEABH-
JKEHHsl BO3AYLIHYIO CPEIy U CTalld UrpaTh BaXHYIO POJb B MUTPALUH
XUMHYECKHX J1eMEHTOB B Onocdepe. OHH ¢ reOXMMHYECKON TOUKH 3pe-
HUS SIBJISIOTCS] AHTUIIOAAMH PEK, KOTOPBIE HECYT XUMUYECKUE 3JIEMEHTHI
B KOHEYHBIE BOJIOEMBI CTOKA, & ITULIBI — C MOPSI BIJTyOb KOHTHHEHTOB.

IosiBeHue cpeau MO3BOHOYHBIX ;KUBOTHBIX MJIEKONMUTAIOLHX,
KOTOpbIE MOCTENEHHO 3aHSUIH Cped HUX JTOMHHHPYIOIIEE MOTOKEHHE.
Cpeny MJIEKONUTAIOMINX BechbMa OBICTPO MOLIEN TaK Ha3bIBaeMbIN MPO-
uecc nedanuzauuy (pa3sBUTHE W YCIOXKHEHHE LEHTPATbHONW HEpBHOM
CHCTEMBI U To1oBHOTO Mo3ra). [Ipornecc nedanusanmuy mocTeneHHo pas-
BUBAJICSI OAHOBPEMEHHO C 3BOJIOLMEH TO3BOHOYHBIX, TIEPBBIE MPEACTa-
BUTENI KOTOPBIX TIOSIBUIIUCH €Ille B OpAOBUKCKOM Tepuoze. Ha coBpe-
MEHHOM 3Tarie pa3BUTH Ouochepsl TeMITbl Ledatu3ay cpeay MIICKO-
MUTAIOUIMX PE3KO YBEIMYHIINCh, YTO MPUBEJIO K BOBHUKHOBEHHIO HOBBIX
(OpM KUBBIX OPraHW3MOB, TOJYUMBIIHMX MPUHIUITHAIEHO HOBBIE BO3-
MOKHOCTH BIIHATH Ha X0 OMochepHBIX mporeccoB. BoT kak BeICTpanBa-
eT nosBienue 3Tux HoBbIX hopm H. H. Mowucees (1999).

K nepeomy codvimuio oTHOCUTCS OBICTPOE U MACCOBOE UCUE3HO-
BeHHE B KOHILIE MeJIoBOro nepuofa (75—70 MiH JIeT TOMy Ha3af) Iu-
Ho3aBpoB. [IpuunHbI MX BEIMUpaHus HesicHbl. OJJHaKO, HECOMHEHHO,
YTO JUHO3ABPBl, COMMS C apeHbl )KU3HHU, OTKPBUIN TOPOTY MIIEKOIH-
TaIOIIUM, KOTOPbIe OBUIM COBPEMEHHHKAMU AMHO3aBPOB, 3aHMUMasl Ha
«HMepapXUUECKON JIECTHULIE KU3HU» 00Jiee HU3KYIO CTYICHb.

Bmopoe codbimue npon3onuio B Hayalle YeTBEPTHYHOTO EPHO-
Ja B OJHOM M3 TPpyNN MIIEKONUTAIOmuUX. Toraa, Onarogapst pe3skoMy
W3MEHEHUIO KIMMaTa, OSBUIIMCH MTPEJKH YeJIOBEKa.

268



«[Ipn HacTynuBIIEM MOXOJOJAHWU TPEAKH YeJOBEKa, aBcTpa-
JIOTIUTEKH, ObLIN BBHITECHEHBI U3 TPOIIMYECKMX JIECOB B CaBaHHY. Mx
BBITECHHJIN O0Jiee MPUCIIOCOOICHHBIE IS )KU3HU B JIECY YEIOBEKOO-
OpasHble 00e3bsiHBl. BMecTo Toro utoObl HOrHOHYTH B OMAacHOW ca-
BaHHe, MPeIOK YeJIOBEeKa BCTAN Ha 3afHUE Jambl, OCBOOOIUI mepe-
HUE, HayYHUIICS UCTIOJIb30BaTh HCKYCCTBEHHBIE OPYAMS U IPEBPATHIICS
W3 MUPHOTO BereTapraHlia B arpeCCUBHOTO XHITHMKA ... Ha 3ape ma-
JIEOJIHUTA Ha 3eMIIe CYILIECTBOBAIIO YK€ HE IPOCTO YMHOE KUBOTHOE —
cTai popMupoBaTbes yenoBek. [1osBuiIcs KaMeHHBIH TOTIOp, YMEHHE
BJIJICTh OTHEM, HABBIKH KOJUIEKTUBHOM 0X0Th» (Moucees, 1999).

OnHako MepBOE K€ TEXHUYECKOE M300peTeHHe (KaMEHHBIH TO-
Mop) MOKa3ajo, YTO y TEXHUKH €CThb U O0OPOTHAsi CTOpPOHA MeJallu.
Hamm npenku, noxy4uB B pyKu TOTOP, HE TOJABKO CTANIN CUJIbHEHIIIN-
MU U3 XMIIHUKOB U TEM CaMbIM BBIIIUIN U3 COCTaBa OMOLIEHO3a, HO OHH
CTaJIM yCKaTh €ro B A€o0 0e3 BCAKUX OTPaHMYCHHH, B TOM YUCIIE U
B 00s1X 3a caMKy. B pa3BuTHM HalMX NpeaKoB BO3HHUKAJA TYITHKOBAs
CUTyauusi: KAMEHHBIH TOIMOp AaBaj MPEHMYIIECTBA U BMECTE C TEM
HepazyMHOe ero ynorpebieHue (06e3 pa3dopa) cTaBIIO HAIIUX Mpe.-
KOB Ha TpaHb UCUE3HOBEHMUSI.

Tpembe codvimue CBSI3aHO C YCIEIIHBIM pa3pelleHHeM BO3HHK-
el TYNMMKOBOHM cuTyauuu. B cTagax Hammx NpeaKoB BO3HHUKIO MO-
pansHOe Taby «He yOuii!» B 3ToM mpennono)eHnu aBCTPHUICKOTO
anTponoiora JlopeHna, BUACH NPUHIMII KOONEPAL[MH B CAMOOPIaHU-
3aluM JeITeNbHOCTH HAluX NpeakoB. Hanbomnee xu3HecocOOHBIMH
OKa3aJich T€ IJIEMEHAa U OOLIMHEI, Y KOTOPBIX MOSBHIACH MOpallb U
KOTOpPbIE CMOTJIH, YUUTHIBASI HHAWBUAYAIbHBIE PA3UUMs COIIIEMEH-
HUKOB, BBIIEJIUTh M COXPAaHUTHb CBOI HMHTEIUIEKTYyaJbHYIO JIIUTY,
YCIOXHMB Ha KOONEPAaTHBHBIX Hadalax CTPYKTYpy CBOEro oOrie-
CTBEHHOTO ycTpoicTBa. COXpaHWUB WHTEIUIEKTYAIbHYIO JJIUTY, OHH,
Onaronapsi UM, YCOBEPLICHCTBOBAIN TEXHOJIOTHIO 00paOOTKH KaMHs
U CO3Jaly METaTeNbHOE OpYyXKHe. «ITH OOCTOSITEeNbCTBA UMEH Ka-
TacTpo(UUECKUe MOCIEACTBUS: YEIOBEK 32 OTHOCHTEIEHO KOPOTKOE
BpeMms cenaincs abCOIIOTHBIM [eTeMOHOM, MOHOIIOJIMCTOM B KHBOT-
HOM MHUPE U TIOJHOCTBIO MCIIOJIb30Ball BO3SMOKHOCTH HOBOW TEXHH-
KH. ... B pe3ynpTare oH OBICTPO M3BEN KPYMHBIX KOMBITHBIX — OCHOBY
CBOETO palMOHa U MOCTaBHJI CBOW OMONOTMYECKUH BUA HA TPaHb TO-
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JogHOrOo BeIMUpaHus. KonnyecTBo HaceneHus, Cyas Mo COMOCTaBIe-
HUIO HEOIMTUYECKUX U MAJICOJUTHUYECKUX CTOSHOK, COKPaTUIOCh BO
MHOTO pa3» (Moucees, 1999). BHOBb BO3HHKIIA TYIIHKOBAs CUTYAITHSL.

Yemeepmoe codvimue CBA3aHO C HAXOJKaMH, KOTOPBIE IIOMOTIIH
BBIMTH U3 Tynuka. YeaoBeuecTBO H300peno 3emienenue, T. €. Haydu-
JOCh CO3/1aBaTh MCKYCCTBEHHO pa30ajaHCHUpPOBAaHHBIE arpOLIEHO3bI,
C KOTOPBIX MOKHO OBLTO CHUMATh YpPOXal JUIsl CBOErO MPONHUTAHHS.
[ToToMm nosiBUIOCH CKOTOBOJACTBO. DT J]Ba HOBILECTBA HA3BAJIU HEO-
JIUTUYECKOU PEBONIFOLUEN.

«B pesynpraTe KaueCTBEHHO H3MEHWJICH XapaKTep 3BOJIOIUH
Oounocdepsl: BO3HHKIIA BTOpas IpUPoAa, WK TeXHOC(epa, MOSIBUIINCH
HCKYCCTBEHHBIE OMOT€OXHMMUYECKUE [IUKIIBI, T. €. HOBBIH KPyrOBOPOT
BEIIECTB B MPHUPOJE, PaHee HE CYIIECTBOBABIUU ... pOXKIEHHE COO-
CTBEHHOCTH U O0ILEeCTBa MOTpeOJIeHHsT KaKk HEeM30€KHOTO ee Ciel-
CTBHSA, ... MOSIBUJIMCH HOBBIE MOTPEOHOCTH, BEpHEE, PACLIMPSIINCDH
CTapbI€ ... U, MOKET OBbITb, CAMBIH TJIaBHBIM PE3yJIbTaT TOr0 OTHOCH-
TEJILHO CIIOKOWHOTO Pa3BUTHs OMOCQephl, KOTOPBIH MBI HaOII01aeM
3a nocneanue 10 TeIc. JIeT, — mocTeneHHoe yTBepkaeHne Pasyma kak
Ba)KHEHILIET0 dJIeMeHTa OHoc(epsl, BaKHeWero Gpakropa ee pa3Bu-
tus» (Mowucees, 1999).

B 53T10if HeomMTHYECKOH pPEBOIOLUM OrPOMHYIO pOJIb ChIFpal
Tpyn 4enoBeka, kotopbiid C. A. INomonunckuii (1991) oveHp To4HO
1 00pa3HO Ha3BaJl CBOEGOOpa3HbIM YCHJIMTENEM MOIIHOCTH MPH Mpe-
00pa3oBaHMM SHEpPruu. brmarogapst 3ToMy, 4YelOBE4eCTBO, KaK TOY-
HO 3amerwi B. M. BepHajackuil, NOCTENEHHO CTAJIO IIPEBPAILATLCS B
TPO3HYIO TEOJIOTHYECKYIO CHITy IUIaHETHI, KOTopas mojasena ouocge-
PY K ro0aqbHOMY 3KOJIIOTHYECKOMY KpPHU3HCY, KOTOPBIH 00YCIIOBIEH
IBYMsI 00CTOSITENILCTBAMH, UMEIOIIMMHU (PyHIAMEHTAILHOE 3HAUCHHE.
«[lepBoe 6b10 BnepBoie obo3HaueHo eme T. MansTycom. He ouenp
CYIIECTBEHHO TO, YTO aHTJIMKAHCKHH MacTop OIMOCS B CBOMX pacue-
Tax M YTO yMEHBIIEHHE MPOU3BOJCTBA MHUIIM Ha TYyUIy HAceJIeHUs B
IUIaHETapHOM MaciuTade Hayajaoch TONIbKO Ha rpanu 70-x u 80-x To10B
XX, a e XVIII cronerns, kak gyman T. ManbTyc. ANINETHTHI YeN0OBe-
Ka OIHaXKAbI IPEB30MIYT pecypchl OeqHeromei aneTsl. M He TobKo
B cepe MpOU3BOJACTBA MUILHM, HO M JIOOBIX APYTHX PECypcoB, HEOO-
XOAUMBIX JUISl )KHU3HEOOeCTIeueHHs pacTyliero yenosedectsa. Ko BTo-
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POMY 00CTOSITENIBCTBY OTHOCUTCS TO, YTO AHTPOTIOTEHHAs Harpy3Ka Ha
Orocdepy HenmpepbIBHO pacTeT, MPUYEM C BCE BO3PACTAIOIIEH CKOpO-
CTBIO, YTO TPO3UT MOTEPEN YCTOWUNBOCTH TOTO KBa3MpaBHOBECHS (MIIH
2ycroiunBOro HepaBHoBecus® mo D bayepy). ... MnaukaTtopamu npu-
OmmKeHUs K OMQypKaIIMOHHOMY COCTOSIHUIO SIBJISIFOTCSI U HEN30€KHOE
MOTeIUIeHNe KIUMarta, ¥ YTOHYEHHE O30HOBOTO CNOS, M yMEHbLICHHE
Oropa3Hoo0pasusi, ¥ MHOXECTBO Ipyrux (akrtoB. KOCBEeHHBIM Mof-
TBEP)KICHUEM MPEANONIOKEHNS O BO3MOXKHOU MOTEPH YCTOWYHBOCTH
CITyaT U HaIll SKCIEPUMEHTHI 10 KOMITBIOTEPHOW HIMUTALMN BO3ACH-
CTBUS SiIEPHON BOWHBI Ha cocTosiHue onocdepsl. [locne BozmymieHuit
SIACPHBIMU B3pbIBAMH U TOXKapamMH Ouocdepa MpUMEpPHO uepe3 roj
CHOBA IIPUXOJIUJIA B COCTOSIHIE PABHOBECHSI, HO KAUECTBEHHO OTIIMYHOE
OT UCXOAHOTO. ... OHOI MbICIU O TOM, 4TO B OOpbOE 3a Hcue3aroIue
pecypchl OcKyieBaroLIel MIaHeThl OyAyT Y4acTBOBAaTh HE KPOMaHbOH-
LBl C UX KaMEHHBIM OpYXXHEM, a TOCYAapcTBa, BIaJCIOLIe apceHaa-
MU SIEPHBIX OOETPUIAacoB, TOCTATOYHO, YTOOBI IIOUYBCTBOBATH BECh,
MSITKO TOBODs, AUCKOM(OPT HaaBUTaromerocs BpeMenn» (Mowucees,
1999). Hanuio HOBast TyMKOBAsi CUTYaLHsl.

Bbixox u3 Tynuka MOXeT OBITh HalIeH, eclIM 00paTUThCS K MPUH-
LUMUATBHON CXeMe MOAJCPIKaHUSI PaBHOBECHSI B JIIOOBIX HEYCTOHYH-
BBIX HEPAaBHOBECHBIX CHCTeMaXx. B HUX paBHOBecHE MOIJIEPKUBAETCS
MPSIMBIMH X OOPaTHBIMH CBSI3SIMH YIPABIISIOLIETO JIEMEHTA C YIpaBJlsi-
embIMu. B Onocdepe GyHKIMN ynpaBIsFOLIETo IEMEHTa BBIIOIHSIET
XKHBOE BelecTBo. MccnenoBanus xapakrepa ero mpsMbIX U 00paTHBIX
CBsI3ell TOJIBKO elle Hadaauch. OAHaKO UMEIOIInecs aHHbIE TO3BOIS-
IOT BBICKa3aTh CIeyIolIee MpeanojokeHne. K ero mpsmeIM cBA3sM,
MO-BUIMMOMY, OTHOCSITCSI T€, B pe3yjbTare KOTOPHIX (OpMHUpPYyeTCs
Tpoduueckas nupamuna onochepsl ¥ TPOUCXOAUT SBOMIOLUS JKUBBIX
cymiecTB. JKu3HeAeATeIbHOCTD YBONIIOLMOHUPYOLIUX KUBBIX CYIIECTB
U3MEHSIET eCTECTBEHHbIEe Tena Onocdepbl: TpaHcHOpMHUPYET Ta30BbIH
cocTaB aTMOc(epbl, XMMH3M BoA MHpPOBOT0O OKeaHa U LIeJIbIH sl ApY-
IHX XapaKTEPUCTUK, YTO HapyILIaeT HEYCTOMYMBOE T'€OXMMHUYECKOE
paBHOBecHe. B kauecTBe oOpaTHBIX CBsi3el, cCKOpee BCEro, ClenyeT
paccMaTrpuBaTh CIocoObI MOJIEPKAHMUS TEOXMMHUYECKOTO PABHOBECHSI.
O06a Tuma oOpaTHBIX CBA3EH B KOHEUYHOM CYeTe BEAyT K BHIMUPAHHIO
YacTH KUBBIX cyecTB. Cama ske Onocdepa ¢ COXpaHUBILIEHCS YaCThIO

271



YKMBOT'0O BEILIECTBA [TPOI0JIKAJIA YCTONYMBO Pa3BUBATELCS B HOBBIX YCIIO-
BUsIX. BOBMOXHO, YTO MPOSIBICHNUS 3TUX APEBHEHIIINX TUIIOB OOpaTHBIX
CBsI3ell B BUJE «BEJIMKOTO BHIMUPAHHS BUIOB» (DUKCHPOBAIHCH B T'eO-
JIor4YecKoi seTonucu. Hackonbko mpaBOMOYHO 3TO IPEATIONOKEHNUE,
MOKaXYT JabHEHIINe HCCIeI0BAHUS.

C tedyeHueMm BpeMeHH B Ouocgepe MOCTENEHHO CKIabIBAINCD
MPEINOChUIKH 17151 GOPMUPOBAHHS WHOTO, MEHEE Pa3pyLIHTEIbHOTO
TUMa o0paTHBIX cBa3ell. imeercs B Buny mpouecce nedanuzanuu. O
BBIpaYKaeTcs B pa3BUTUH Y KUBOTHBIX FOJIOBHOT'O MO3T'a, YTO IIPHUBETIO
K IMOSIBJIICHUIO Y YeJIOBEKa pa3yMa, Hay4HOH MBICIH U HPaBCTBEHHO-
ctu. [logBnenue pasymMa 1 Hay4YHOH MBICIIH IPUBEJIO K TEXHUUECKOMY
MIPOrpeccy, a HPABCTBEHHOCTH — K MOSIBIIEHUIO IpPOCTEHIIe camo-
perynsauun aearenbHocTH mroaed. [lpumep Takol camoperyssiun
MIPUBEJIEH BHIIIE: IOCJIE TMOSBICHUA KaMEHHOI'O TOMOpPA CIIOKUIICA
MopanbHbIH npuHOKN «He yOuii!» (3TOT nmpuHIMIT JeHCTBYeT A0 Ha-
LIMX AHEW B BUJE 3aMEHBI CMEPTHOH Ka3HU 3a TSKKHE NPECTYIIIICHNUS
MOKU3HEHHBIM 3aKiloueHueM). Tak B perynsaTopHold (QyHKIHMH KH-
BOT'O BEILLECTBA CTalla CKJIAJbIBATLCSl HOBAsl COCTABIAIONIAs, KOTOPas
Ha4YMHAET PErJIaMEHTHPOBAaTh U OIPaHUUYMBATh AEATEIBHOCTh KaK OT-
JeTTBHOTO YeNIOBEKa, TaK U yelloBeyecTBa B 1esioM. COOCTBEHHO B MO-
SIBICHUU TOTO HOBOTO THIa OOPAaTHBIX CBSI3€H M 3aKII0YaeTCs CyIL-
HOCTB Tiepexojia Ouocdepsl B Hoochepy.

[lostBneHne MepBBIX AIEMEHTOB CaMOPETYJISALUU AEATENbHOCTH
Jrofiell COMpOBOXKAANOCH (OPMHPOBAHHMEM HOBOI'O MEXaHW3Ma ca-
MOpPa3BUTHS UX OOIIECTBEHHBIX CHCTEM, Ha KOTOPbIH 0OpaTHil BHU-
manue . W. Py3zaBun (1995). OH noguepkHys, YTO 0OLIECTBEHHBIM
CHCTEMaM, 110 CPAaBHEHHIO C MPUPOIHBIMHU, MPUCYL] HHOW MEXaHU3M
caMoOpraHu3alyi, OCHOBaHHBIN Ha Mepenayde 01aronpuoOpeTeHHOTO
HUCTOPUYECKOr0 OMNbITa OyIYIIMM MOKOJIEHHUSIM 4Yepe3 BOCIUTAHUE H
o0y4yeHue (HaclleI0BaHUE «COLUAIBHOW MaMATH»). YCBOGHHE U UC-
[10JIb30BaHUE HOBBIMHU TOKOJIEHUSIMH BCEX 3HAHUI, NMOJE3HBIX HABbI-
KOB ¥ YMEHUH, 00bIuaeB, HOPM MOBEIEHHS, TPAAULUHA IPEIKOB JAIOT
M BO3MOXHOCTh JIy4Ille aJaliTUPOBaTh CBOE MOBEACHUE U AEATEIb-
HOCTb K M3MEHSIOIMMCS YCIOBUAM OKpyXkatomen cpeasl. Io cymie-
CTBY, COLIMAJIbHBIEC 3aKOHBI 1 HOPMBI PEACTABISIIOT COO0H MHOTOBE-
KOBBIH Pe3yJIbTaT CaMOOPTaHU3alMK O0IECTBeHHBIX cucteM. C 3Tux
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MO3UIMI CTAHOBHUTCS 0OJIEE MOHITHBIM MPOUCXOXICHUE 3aKOHOB, B
TOM YHCJI€ ¥ PBIHKA, HOPM MOpaJiv, MpaBa, BKJIIOYAs U MPaBO COO-
CTBEHHOCTH, a TaK€ 3aKOHOB fA3bIKa U KyJIbTYphl. Bo3HuKIIINE 3aK0-
HBI, HOPMBI, IPUHIIUIBI JESTEIBHOCTH U MOBEACHUS JIIOJEH TOTOMY
TaKWe MPOYHBIC, YTO OHU KOHIICHTPUPYIOT B ceOe KU3HECTOCOOHBIMH
OTIBIT U TPAIULIMKA MHOTHX MTOKOJICHUH Jtofieil. B HuX BomioTuics He
CIIy4allHBI ONBIT OTACNIBHBIX WHIUBUIIOB, & CKOPPEKTUPOBAHHBIN
KOOIEPATUBHBIMU MPOIIECCAMHU OIBIT MHOTOBEKOBOM MPAaKTUKU B3au-
MOJEUCTBUN OOJIBIINX KOJUIEKTUBOB JIFOJIEH.

B sToM MexaHM3Me caMOOpraHH3aIlMy OOIIECTBEHHBIX CHUCTEM
NPOTJISABIBAET BCE Ta K€ TPUAZa, YTO MPUCYIIA TPUPOIAHBIM CHUCTE-
MaM, — U3MEHYMBOCTh, HACJICJCTBEHHOCTh, 0TOOp. Ho ecnu B Ouno-
JIOTUYECKUX CHCTEMAaX M3MEHYMBOCTH IOJIBEPKEHBI T'€HBI, KOTOPHIE
PYKOBOZST BOCIIPOU3BOJICTBOM HOBBIX ITOKOJICHHH, TO B OOIIECTBEH-
HBIX CHCTEMAaX €¥ MOJABEPKEHBI CIIOCOOBI ICATEIBHOCTH U MIOBEACHUS
moned. JlecTBUTENbHO, COLMANbHAA MIPAKTUKA AEMOHCTPUPYET HX
OTPOMHOE Pa3HOOOpa3ne U UIMEHUUBOCHIb, U3 KOTOPBIX 0mobOpom
B MpoIlecce KOOIMEPAaTUBHBIX B3aUMOJEHCTBUNA U COTJIAacOBaHUM 3a-
KpEILISETCS B «COLUANBHOU MaMSITH BCE JIy4YIllee, YTO MOKA3bIBACT
B CJIOKUBIIMXCS YCIOBHAX HAUOOJNBINYI0 3 ()EeKTHBHOCTH. A U3 OTO-
OpaHHBIX CIIOCOOOB, MPOBEPEHHBIX B COIUAILHON MPAKTHKE, (OPMHU-
pyroTCs Te 00pa3iibl, KOTOPBIC 3aTeM Yepe3 BOCIUTaHHE M 00ydeHue
nepenaroTcs (Haciedyiomces) CaeayouMy TOKOJICHUSIMU.

B obwecmeennvix cucmemax B KayeCTBE MCTOUYHHKA BO3JCH-
CTBUU, TOPOXKJAOIINX HETMHEHHBIE OTPULIATEIbHBIE CBSI3U, KOTOPHIC
NPUBOAST K YIOPSAOYUBAHUIO B3aUMOACUCTBUI MEXIY UX dJIEMEH-
TaMU, BBICTYTAIOT OOIIECTBO B IIEJIOM B BHJIC OPTaHOB €ro BiacTu. B
OOIIIECTBEHHBIX CHCTEMaX B3aMMOOTHOIICHUS MEXKy OpraHH3aiuei
U CaMOOpraHU3alKel 3HAYUTEIbHO CIOXKHEEe, YeM B MPUPOIHBIX. C
OJIHOM CTOPOHBI, 3aKOHBI, HOPMBI, IIPaBUJIa JEATEIHHOCTU U MOBEC-
HUS JIIOJIEH, Ha KOTOpBIE TaK WM MHAYe OMUPAIOTCS OPraHbl BIACTH,
caMU BO3HUKIIHM B Tpoiiecce camoopranuzanuu. C Ipyroil CTOPOHBI,
OpraHbl BJIACTU MOTYT IO CBOEMY YCMOTPEHHUIO YCTAHABIMUBATH pa3-
HBIE COOTHOILIEHUS MEXKIy OpraHu3alieil 1 camoopranusamuei, cie-
Iysl TpEM CLICHAPUSIM.
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Ilepswiti cyenapuii, B COOTBETCTBUU C KOTOPBIM OpraHbl BIAacTH
MOTYT UTHOPHUPOBATH MIPOIIECCH CAMOOPTaHU3aLMU U UX PE3YIIbTaThI,
JeiiCTBOBATh 0 COOCTBEHHOMY pa3yMeHHI0. B aToM cirydae B o0mie-
CTBEHHBIX CHCTEMaX BO3HUKAET TO, YTO HA3bIBA€TCA TOTAIUTAPHBIMU
pEeXUMaMU, IPU KOTOPBIX POLIECCH CAMOOPTaHU3aLH B OOIIECTBEH-
HBIX CUCTEMaX 3aMEHSIOTCS UX TUPEKTUBAMM, CITyCKa€MbIMH CBEPXY.
VMeHHO K 3TOMY THIy OTHOCHUTCS LEHTPAJIU30BaHHO-IJIAHOBAS
aJIMMHHCTPAaTUBHO-KOMaH/1Hasl ’KOHOMHKA, KOTOpas CYLIECTBOBAIA B
CCCP na nepBowm stare, ¢ 1921 mo 1991 r. Ona okazanacs Hedpdek-
TUBHOM TIOTOMY, YTO B TaKOW 3KOHOMMKE MCIOIb30BAIUCH 3HAHUS U
YMEHHS He BCEX YYaCTHHUKOB Cepbl 00IIECTBEHHOTO MPOU3BOICTBA,
a TOJBKO HEOOJBIIOro YHCA JIUL, KOTOPbIE OCYIIECTBISUTN LIEHTpa-
JM30BaHHOE TUIaHKpoBaHue. M Oyb Te, KTO MIIaHUPOBAIIH, TaXKe CEMHU
nsigeit Bo 10y, OHU BCe paBHO (PU3NYECKH HE CMOTYT CKOJIBKO-HUOYAb
MOJIHO YYECThb 3alPOCHl, BKYCHI, MOTPEOHOCTH Pa3HOOOPa3HBIX TPYIII
Jozel, He CMOTYT Y4ecTh BCEe HOBAIlMM B CIOCO0axX MPOM3BOACTBA.
IIpu TakoM moJaBIEHHWH OpraHM3aLKEN MPOIIECCOB CaMOOpraHM3a-
UM HUKOT/Ia He OyneT BOCTpeOOBaH M MCIIOIB30BaH C MOJB30H IS
Bcero oOIIecTBa OTPOMHBIM MacCHB PaccesiHHOW MH(OpManuu, Ko-
TOPBIN CYIIECTBYET TOJIBKO B rojioBax JroAed. FIMEeHHO oTcyTCTBHEM
OTIOpHI HA 3HAHMS U YMEHHSI BCEX YYaCTHHKOB C(epbl 0OLIECTBEHHO-
T'0 MPOU3BOJCTBA MOKHO OOBSICHUTH MPOBAJIBI TAKMX KOMITAHHM, KaK
BHEJ[PEHHUE TOBCEMECTHO [TOCEBOB KYKYpY3bl, XUMHU3AIIUN U MAallIUHH-
3alluM CeIbCKOTO Xo3stiicTBa u ap. Cama 1o cede uaes, 4to KykKypysa
XOpollla Kak KOpMOBasi KyJIbTypa, BeiukonenHa. Ho cmocob ee peanu-
3alliy HU K Y€MY XOopolleMy He npuBen. To ke caMoe MOKHO CKa3aTh
0 MEXaHM3allUK U XUMHU3AIUHN CETBCKOTO X03sIHCTBA.

Bmopoii cyenapuii. TlpunepxuBasice ero, OpraHsl BIacTH CaMOy-
CTPaHSIOTCS OT BCSKUX BO3ACHCTBHUI Ha T€ WM UHBIE OOIIECTBEHHbIC
CHCTEMBI, K IIPUMeEpy, Ha PHIHOK. Takas MO3WIMsS OCHOBHIBAECTCS Ha
TOM TIPEJICTABIEHNH, YTO «HEKOTOPHIE COLUATBHO-IKOHOMHUYECKHE U
KyJIbTYpHO-TYMaHUTapHbIE CTPYKTYpPbl B COCTOSHHM pa3BUBATbCS Ca-
MOCTOSITENBEHO 0€3 TOCyJapCTBEHHOT'O 1 MHOTO BMEIIATENILCTBA H3BHE,
YHCTO 3BOJIFOLIMOHHO IyTEM CaMOOPTraHU3alMY U CaMOPETyTMPOBAHUSL.
[MpuHumn "HeBUAMMOHR PYKH'" W SKOHOMHYECKOH CBOOOIBL, IO MHEHHIO
M. ®punmMaHa, IJIaBbl YUKarCKOH SKOHOMUYECKON IIKOJIbI MOHETAPU-
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CTOB, B COCTOSIHUM OOBSICHUTD, KaK "CJIOKHAasI, OpraHM30BaHHAast U T10-
CTEIIEHHO PA3BUBAIOLIASICS CUCTEMA MOXKET 3BOJIOLUOHUPOBATH U IIPO-
LBeTaTh 0€3 BCAKOTO LEHTPAILHOTO YIIPABJICHUsI, U KaK COTJIacHe B HEH
MOXET OBITh JOCTUTHYTO 0e3 Kakoro-To Tpenus'". IMeHHO Takoii camo-
Pa3BHUBAOILEUCS CIIOKHOW CUCTEMOM OH CUMTaeT phIHOK. IIpaBuTeins-
CTBEHHOE € BMEULIATENbCTBO B PErYJIMPOBAHUE PHIHKA HE IPUHECET
HUKAKOHU IOJIb3bI U JAXKE U3-32 HEKOMIIETEHTHOCTH MOXKET IPUBECTH
K oOpaTHOMY pe3ynbTaTy. [103TOMy OH pe3KO BBICTYNAeT NPOTHB BMe-
[I1aTeJIbCTBA MPABUTENBCTBA B SKOHOMUKY» (Py3aBun, 1995). Onnako
CIIA u 3anagnas Espora B 1929 — 1933 rr. nepexunu riry0OKuil SK0-
HOMHYECKUN KpU3UC, Ha3BaHHBIN Bemmkoii nemnpeccueil. IToT Kpusmc
MIpUBEN K MaJEHUIO NPOU3BOJICTBA MOYTH HAIOJIOBUHY, K HEBUJAHHO-
MY paHbllIe YPOBHIO 0e3pabOTHIBI 1 CHIYKEHHIO KU3HEHHOTO YPOBHS
TPYAALIMXCS U 3aCTaBUJI MO-MHOMY B3IVITHYTh Ha CaMOOPTaHHU3alUIo
priHKa. Tonbko nocne Toro kak npe3ugaeHt CIIA ®. Py3penst nposen
TrOCYyapCTBEHHOE PETYJIUPOBAaHUE PBIHKA B HAJIOIOBOW U KPEAUTHOU
cdepax, kpuzuc ObU1 mpeogoneH. Benukas nemnpeccust mokaszana, 4To
OJIHOM CaMOOPIraHU3ALMY PhIHKA AJI1 YCTOMYMBOIO €0 Pa3BUTHS HEJIO-
CTaTOYHO, YTO U OHA MOKET MPUBECTH K MaryOHBIM MOCIIEACTBUSM. DTO
yBuzenu B Poccun B 90-e rT. XX B.

B mpemvem cyenapuu B pa3BUTHN OOLIECTBEHHBIX CHCTEM OIITH-
MaJIbHO COYETAIOTCA IMPOLECCHl CaMOOPraHU3alUd U OpPTraHU3alUu.
Opranuzanus (rocyJapCTBEHHOE PETYJINPOBAHUE) OCYILECTBISIETCS
B HMHTEpecax BCEro OOILECTBA, YCTAaHABIMBAs MPUOPUTETHBIC MyTH
pa3BuTHA (aTTPaKTOPHI), B paMKaX KOTOPHIX M JOJKHA Pa3BUBATHCS
CaMOOpraHMu3aLusl.

Urak, Ha mocieqHeM dTarne pa3BUTHs OMOcQepsl IIIaBHbIE COOBI-
THsI OBUTH CBS3aHBI C TEMU MPEACTABUTEISIMU JKUBBIX OPTaHU3MOB, KO-
TOpBIE YCIIEITHO Ha MPEALIECTBYIOIIEM 3Talle OCBOMIIN HOBYIO AJIsI ce0s
cpeny oOuTaHus — CyIly, CO3AaB Ha Hel nanamadTHyto chepy. K atum
[JIaBHBIM HOBOOOPA30BaHHSAM CPEIH >KUBOTO BELIECTBA OTHOCSTCS TI0-
KPBITOCEMEHHBIE pacTeHus. X nanpHelIas COBMECTHAs SBOJIIOLHUS C
HACEKOMBIMH MO3BOJIMIIA UM 3aHATh JOMUHMPYIOLIEE MOJI0KEHUE. JTO
U NOSBJICHHUE NTHUL, KOTOPBIE, HAPSILYy C HACEKOMBIMU, OCBOUIM BO3-
IYLIHYIO Cpeay, He TIophIBas cBsi3el ¢ nanmmadTHol cepoil. Ho rnas-
HOE COOBITHE TPOU30ILIO CPEIH MO3BOHOYHBIX (TIOSBICHHE MIIEKOITHU-
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Taromux). Psn SBOMIOIMOHHBIX MPEOOpPa30BaHU MIICKOITUTAFOIINX
MIPUBEJI K MOSIBICHUIO YEJIOBEKA, KOTOPHIA MOCTENEHHO CTal TPO3HOM
reoJiornaeckoit cuitoid. O0y31aTh ee crocoOHO TOJIBKO CaMOOTpaHuye-
HUE NEATENBHOCTH JIIOJICH U YEIOBEUECTBA B IIETIOM, KOTOPOE HAYalo
CKJIaJpIBaThCs NpU B3aumojencTteun HayuHoi mbiciu ¢ Mopanbo u
HpasctBennocThio. Tak B persiamMmeHTUpYOIei (QyHKIMK )KUBOTO Be-
IIeCTBa CTajl BO3HWKATh HOBBIM TUN OOpaTHBIX cBsizeil. [losBuuch
MPENOCHUIKH Tiepexoia Ouochepsl B Hoochepy.

CemuHap 9.1

Bonpocwl 0451 06¢cyscdeHust

1. [ousiTvie ToukK OUQypKAIUK, ITAPAMETPBI CUCTEMEBI, B KOTO-
PO 3TO SIBIEHUE MOYKET IMTPOUZOUTH.

2. OcHOBaHUS ISl TIOCTPOCHHUS PA3IUYHBIX T€OXPOHOJIOTHYE-
CKMX IIIKaJ.

3. Tpu OCHOBHBIE THIIOTE3BI HA MIPOUCXOKICHUE COBPEMEHHOTO
pacnoaoXeHuss KOHTUHEHTOB.

4. Nobuoctepusiit 3tan paspurus 3emin. GopMupoBaHue 1ia-
HeThI 3eMJis, ee TUapochepbl, aTMochepsl U TUTOCHEPHL.

CemuHap 9. 2
Bonpocbl 04151 06¢cyscdeHus

1. [IpoucxokieHne JKU3HHU. YCIOBHUS TEPBUYHONU OmOCheps:
(hakThl ¥ THIIOTE3BI O A0MOTCHE3€e, OMOTeHEe3e, TAHCIICPMHUHU.

2. PazBuTHe Ouoctepbl ¢ MOMEHTA MOSIBJICHHUS JKHBOTO BELIECTBA
1 JI0 TIEpBO# TII00aIbHOM TIepecTpoiiku. M3mMeHeHns mapaMeTpoB oKe-
aHa, arMmocepsl, TUuTochEephl U POJIb B TOM JKHBOTO BEIECTBA.

Bonpocbwl 015 camonpogepKu

1. Ilokaxwure, 4TO >KUBOE BELIECTBO HA IUIAHETE NOJDKHO OBLIO
MOSIBUTHCS B BUAE MUKPOOPTaHU3MOB, 00Pa3yIoIuX OMOLEHO3bI.

2. IloueMy KpyroBOpOT BOABI, IO CYTH, 3a/1aJ1 BHELITHUE IPAHHULIBI
pa3BuTHs 6nocdepsl Kak CUCTEMBI?

3. Kakue ycnoBust Ob HE0OX0IUMBI ISl (YOPMHUPOBAHUS Ipa-
HUTHOTO CJI0s1 TUTOChepsI?
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HHougudya1bHble 3a0aHus

1. ITocTpouTh KpyroByto IuarpaMmy M 0O003HAuUTh Ha HEH JBa
M3YYEHHBIX MEepHoJa B BHJE CEKTOpoB. CUMTaTh BpeMs MO MaKCH-
MaJIbHBIM 3HAYECHHUSIM.

2. Ioctpouts rumncorpaduyeckylo KpUByI TeX e MEepHOOB,
OCTaBUTb MECTO JUIA MOCIEAYIOMMX. YKa3aTh COCTaB OKEAaHWYECKON
BOJIBI, BO3AyXa, JIUTOC(EPHI, TTyOHMHY OKeaHa, OTHOCHTEIFHOE yya-
CTHE JINTO- U TUApOcephl B 00pa30BaHNM MOBEPXHOCTH IJIAHETHI.

JAokaadel 8 2pynnax (2omossim 2—5 yesnoeek)

3anaua — BEIOpPATh CBEJICHUS, KOTOPBIC KACAIUCH OBl COCTOSIHUS
6I/IOC(bepBI 1 )XUBOTI'O BEUICCTBA IJId BBIACJICHHBIX IIEPUOAOB B UCTO-
puu 6uocdeps! u3 crateu: Ceprees B. H., Homn 3. X, 3aBap3un I'. A.
HepBBIe Tpu MUUIMapaja JIET JXU3HHU OT IIPOKApHUOT OO0 3BKApPUOT
// Tlpupona. 1996. Ne 6.

Cemunap 9.3

Bonpocbl 045 06¢cyscoeHUs

1. Kakuie coOBITHS SBISIOTCS OCHOBAHWEM JUISI BBIACTICHHS HEO-
MIPOTEPO30MCKOTO 3TAIA pa3BUTHSI OHOCHEPHI?

2. Uem XapaKTepu3yeTcsi paHHENAICO30MCKIM 3Tall B Pa3BUTHH
6uocdepnr? Kakne uzMeHeHHs] B OMOT€OXUMHUYECKHX KPYTOBOPOTax
MIPOMBOIILIH C MOSIBIIEHUEM KAJTbIINEBOH (PYHKITUHN?

3. Ilo3nHenaneo30¥ckuii 3Tan pa3BuTHs Onocdepsl. [IpuanHe! u
ciencTBus obpa3oBanus JaHAmadgTHON chepsl. OcHOBHBIE (peHOME-
HBI, CBS3aHHBIE C TIOSBICHHEM 3TOTO Tella TII00aIbHON Pa3MEPHOCTH.

4. Yro sBIsIeTCA TS BBICICHUSI COBPEMEHHOTO dTarna pa3BUTHS
o6uochepri? OCHOBHBIE COOBITHS 3TOTO TIEPHOIA.

Bonpocbwl a5 camonpogepKu

1. B ueM cocrosT OuoreoxuMuveckne QyHKIUU KUBOTO Bellle-
CTBa U KaK MPOUCXOJUT CIEUUANTH3ANNS B BBIIIOJHEHUH STHUX (YyHK-
LM{A 1o TpynnaM opranu3moB? B kakoil mocnenoBaTenbHOCTU HOSIB-
JISUTACH 3TH Onoreoxumuyeckue pyHkunu? Yem 0600CHOBBIBaeTCS Ha-
MEYEHHasl TI0CJIeIOBATEILHOCTh (POPMHUPOBAHHS OMOTCOXUMHYECKUX
GhyHKIMI?
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2. Pacckaxute 00 OCHOBHBIX IpoLEccax MpeoOpa3oBaHUs ecTe-
CTBEHHBIX Tell Onochepbl, B KOTOPBIX yYacTBYIOT MPSMO MIJIM KOCBEH-
HO JKUBBIE OpPraHU3MBbI?

3. Beiaenurte rnaBHbIE MOMEHTHI, CBS3aHHBIE C KaXKI0H II100alib-
HOW TepecTpoiKol B pa3BUTUU OHocdepsl. Mcnonp3yiiTe KpyroByro
JuarpaMmy | THIICOrpaduuecKue KpUBbIE.

4. Yto npeacrasinsieT mponecc nedanmmzanun? Kakue ocHOBHBIE
MOMEHTHI Bl BeIZIenuau Obl B 3TOM Tporiecce?

HHOoueudyaabHble 3a0aHuUs

1. JlocTpouTh KpyroByI0 TuarpaMmy 1 0003HaYHUTh Ha HEH BCe 3Ta-
IIbI B BUIIC€ CEKTOPOB. Cuyurars BpPEM 10 MaKCUMAJIbHBIM 3HAYCHUAM.

2. I[loctpouts runcorpaduyecKyro KpUBYIO BCEX EPHOJIOB. YKa-
3aTh COCTaB OKEaHWYECKOW BOJBI, BO3AyXa, JHUTOCHEpHI, TIIyOnHYy
OKeaHa, OTHOCHUTEIHHOE YJIaCTHE JINTO- U THiapocdepsl B 00pa3oBa-
HHUU TOBEPXHOCTH ITJIAHCTHL.

Jokaadsl 8 2pynnax (comoesim 3-5 uenoeek)

3anavya — BEIOpaTh CBEJCHHMS, KOTOPBIE KACAUCh ObI COCTOSIHHS
Ounocdepbl U JKUBOTO BEIIECTBA JIJIS BBICICHHBIX 3TAllOB B MICTOPUU
ouocdepsr u3 pabots: @emonkna M. A. XonoaHas 3apsi )KUBOTHOH
xu3Hau // Ipupoaa. 2000. Ne 9. C. 3—12.

JlutepaTtypa

Bapenbaywm, 2000; BacunskoBckui, 1973; Bepsunun, Bepswnun,
1976; Bepuanckuii, 1960 B; Bunorpanos, 1967; Xmyp u ap., 1997;
Kammmnos, 1979; Komuunckuit, 1990; Mennep, 1962.

Ilepexopa 6uocdepsl B HoOOChepy

«Bo3HukHOBEHHE HOOC(hEpbl O3HayYaeT
JIMING, 9TO B Onocepe pemraronmm (QaxTo-
POM ee COXpaHEeHUsI, MPeoOpa3oBaHUs U pas-
BUTHUS CTAHOBUTCSA YCIIOBCUYCCTBO»
U. U. Mouanos
Paznen nocesuien npeacrasiaenusm B. U. Bepuaackoro o Hooc-
(depe, nepexoa K KOTOPOH HaMETHIICSA B HOBeiiee Bpems. JTa TeMa
HEepa3pbhIBHO CBs3aHAa C TeM, Kak Ha pyoexke XX u XXI BB. cTajno Boc-
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MPUHUMATKCS yueHHe o0 bnocdepe u ero npeacTaBieHus: o Hoocdepe.
Ecnu yuenue o 6nocdepe yueHble MUpa pa3IeisiioT IOUTH 0€30r0BO-
POYHO, TO B OTHOIIEHHH HOOC(EPHI HET TAKOT'O EMHCTBA, OCOOCHHO B
Hariel ctpane. [103ToMy BaXHO BBIACHUTH, B YEM KPOIOTCS IPHUUMHBI
HETPUATHS PAAOM yueHbIX B3rsiaoB B. M. BepHanckoro o Hoocdepe.

IIpedcmassenus B. H. BepHadckozo o Hoocghepe

B nagane 1944 r., nezamgonro g0 cmeptu, B. U. BepHaackwuii omy-
OymkoBasT HEOONBITYIO CTaThio «Heckompko ciioB 0 HOOchepe». B
Hel OH BBIPa3WII HETIOKOJIEOMMYIO YBEPEHHOCTh B TOM, 4TO Onocdepa,
HE3aBHCHMO OT HaIllei BOJIM, TEPEXOTUT B KAUECTBEHHO HOBOE COCTO-
saane — Hoocdepy (cdepy pazyma). CtaThst HeOOIbIIAS, HO 9 CTpaHHUII
TEKCTa HECYT MHTEIUICKTYIBHBIN 3apsiT HeObIBaIoi CHIThl. VX HEIb3sI
CIIOKOWHO YHMTAaTh, HE OIIyIIast TOTO OTPOMHOTO SYMOLIMOHAIFHOTO Ha-
KaJla, KOTOPBI nepenaeT ynrareinsM aBTop. KoHeuHo, Ha0 y4HTHI-
BaTh, YTO OHA IMUCAJIACh BO BPEMA KPYIHBIX U JOJITOXKIAHHBIX HO6el];
HaIrel apMun Haj pamrcTcKuMu 3axBarunkamu. Ho ams B. U. Bep-
HAJICKOTO 3TO OBLIH HE TIPOCTO TOOEABI ApPMUH €T0 CTPAHBI. DTO OBLIO,
C TOYKHM 3PEHHMsI BEIUKOIro Harypaincra XX B., HEOCIOPUMOE IOA-
TBEPKACHUE TOMY, UTO «HEJIB3s Oe3HaKa3aHHO HUATHU IIPOTUB IIPHUH-
MIa eMHCTBA BCEX JIFOJEH KaK 3aKoHa Mpupoab». HUKTO HE MOXKeT
Oe3HakazanHO HapymaTh 3akoHsl [Ipuponsr. ns Brnaguvmupa Usano-
BHYA 3TO OBLJIO €I1Ie OHO 3pUMOE TTOATBEPIKIACHIE TOTO, UTO OHnocde-
pa TIOCTETIeHHO TIepeXoauT B Hoocdepy. B pabote oH man TOIBKO He-
CKOJIBKO 06IIII/IX HOSICHCHI/Iﬁ, YTO OH IMOHUMACT I1OJ] 9TUM TEPMUHOM.

«Hoocdepa ectp HOBOE Teonornyeckoe sIBICHNE Ha HaIIel IJa-
Here. B Hell BIiepBble YEIOBEK CTAHOBUTCA KPYITHEUIIIEH TeoloTrye-
ckoil cuyoi. OH MOXKET M JIOJDKEeH MepecTpanBaTh CBOMM TPYIOM U
MBICITBIO 00JIACTh CBOEH KHU3HH, TIepecTpanBaTh KOPEHHBIM 00pa3oM
[0 CPaBHEHMIO C T€M, 4TO ObIIO paHblie. Ilepen HUIM OTKpBIBarOTCA
Bce Oosiee u OoJiee MUPOKHE TBOPUECKHE BO3MOXXKHOCTH. U, MOXKET
OBITh, MTOKOJICHHE MOEW BHYYKH YXe MPHOIM3UTCS K UX PACIBETY.
3nech mepen HaMU BCTala HOBas 3arajmka. MpICib HE ecTh (popma
OHEPTUH. Kak xe MoxeT oHa HM3MEHSATH MaT€puaibHbIC Hpoueccm?
Bomnpoc 3T0T 10 cux mop Hay4yHO HE pa3pellieH. ... JIUK MiIaHeTsl —
ouocepa — XUMUIECKH PE3KO MECHSICTCS YEJIOBEKOM CO3HATEIHLHO U
TJIaBHBIM 00pazoM Oecco3HaTenbHo» (Bepuanckmii, 1980).
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I'maBHas MBICIIb CTaTBU: TPYJI UEIOBEKA, HANpaBIsieMsblil ero Pas-
YMOM, JIOJKEH UATH B YHMCOH 3akoHaM Ilpupossl, a He Hamepekop
um! B. . BepHanckuii He ycren AaTh pa3BepHYTOr0 O0bsSICHEHUS HO-
octhepHOMY mpoLeccy, MOICHUTD, KaK TOHUMAET BCE €r0 COCTABJISIO-
mwme. OH ycren TOJIbKO 0003HaYUTh 3TO NPUHIUITHAIBLHO HOBOE SIB-
JICHUE B pa3BUTHH OMOCdephl, IOKa3aTh, YTO Mpolecc nedanuzanum,
OTKPBITHII aMEpUKaHCKUM NaJeOHTONIOroM [laHa, HEMMHYEMO BEAET
K MOSIBJIEHHUIO YesoBeueckoro Pasyma.

Ho u no 1944 r. B Teuenune muorux aecsatuieruit B. 1. Bepuan-
CKHUI1 HEOTHOKPATHO BO3BPAILAJICS B CBOUX Pa3MBILIJICHUSIX K HOOC(e-
pe. MbIcnu o Hell pacchlaHbl 10 BCEM €0 NMPOU3BENEHUSIM. AHaIHU-
3UpYsl €r0 TPYAbl, MOKHO HOJIYUYUTh JOCTATOYHO MOJHOE NpPEACTaBIIe-
HUE 0 TOM, 4TO OH JyMai o HoochepHom mporecce. B. M. Bepuaackuii
BBIJICJINIT YCITIOBUSI CTAHOBJICHHS M CYIIIECTBOBAHUS HOOC(EPHI:

1) 3acesieHne YeTOBEKOM BCEH MIIaHETHI;

2) pe3koe npeodpa3oBaHue CPEACTB CBSI3M H OOMEHA MEXy pas-
HBIMH CTpaHaMU;

3) COTpyIHUUYECTBO TOCYAAPCTB 3eMIIM B KYJIbTYPHOUH M MPAKTHU-
YeCKOM 001acTH;

4) npeoOiagaHue TeoJIOTHYeCKOH POIM YeJIOBeKa HaJ IAPYTHMHU
re0JOrHYECKUMU TIpoiieccaMu B Ouocdepe;

5) pacupenue rpanul OHocgepsl U BEIXO B KOCMOC;

6) OTKpBITHE HOBBIX HCTOYHUKOB SHEPTUH;

7) paBEeHCTBO JIOJIEH BCeX pac U PEJIUrHii;

8) yBenmueHue poy HapoJHBIX Macc B PEIIEHUH BOIPOCOB BHY-
TPEHHEW U BHEIIHEN MTOJIUTUKY;

9) cBoOona HayYHON MBICIH OT AABJICHUS PEIUTHO3HBIX, (QHIO-
cO()CKUX U MOJIMTHYECKUX HACTPOCHUIA;

10) mogbem 01arocOCTOSHUS TPYASLIMXCS;

11) pasymHOe npeoOpa3oBaHie HEPBUUHON TPUPOIBI 3EMIIH;

12) uckioYeHne BOMH U3 XU3HU OOIIECTBA.

0o eocnpusimuu HaAQy4YHbIM coo6u4ecm60M
yueHus o 6uocghepe
[lepBrie nekumu o Omochepe B. WM. Bepranckuit mpouen B
20-e rr. XX cronerus B [lapmxe u bepnune. B te xe roasr Bo ®pan-

nmu 1 ['epmannu ObuIa ommyOMKOBaHa Ha (BPAHITY3CKOM H HEMEIIKOM
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si3pIKax ero kuura «buocdepa». MHunmaropom myOoIuKanuii Ha aH-
TJIMHACKOM sI3bIKE OCHOBHBIX upel o owochepe B. U. Bepuaackoro
OBLT BEJIMKHIA aHTJIO-aMepUKaHCKul skonor [x. MBnmuH XaT4nHCOH.
On pa6oran B Mensckom yausepentere CILIA 0JHOBPEMEHHO C ChI-
HoM B. M. BepHanckoro I'eopruem BrnaguMupoBudeM, KOTOPBIA 110
ero mpochb0e TepeBeN Ha aHTIMWCKHA SI3BIK JBE CTAThU OTIA. Tak
AHTJIOSI3BIYHBIE CTPaHbl MONYYHIA BO3MOXKHOCTH MO3HAKOMUTHCS C
B3rsigamu B. U. Bepranckoro. Ho 1o nociiennero BpeMeHu y4eHblid
MUp 3TUX CTPaH MaJio 3HAJ O pe3yJIbTaTaX I'MraHTCKOW paboThl, IPo-
nenanHou B. . Bepnaackum.

B CCCP mno uaeonoruueckumM COOOpPaKECHUSM 3aMaTiUBaIUCh
pabotsl B. W. BepHajackoro, a eciiu ¥ M31aBajkCh, TO C OONBITUMHU
kynropamu (nporyckamu). B 1988 r. b. B. [TospkoB Obu1 B kaOuHeTe-
my3ee B. U. BepHanckoro, KOTOpbIA MOMEIIAETCS B OCHOBAaHHOM UM
WnctutyTte reoxumun u aHanutuueckol xumun PAH. Tam ero mo-
pasuiia MalleHbKasi CTONKa MPWKU3HEHHO U3JaHHBIX MPOU3BEICHUMN
BEJIMKOI'0 YYEHOT0, KOTOpas HECOM3MEPUMO Majia M0 CPABHEHUIO C
OCTaBJICHHBIM UM apXMBOM HEU3JIaHHBIX HAYUYHBIX TPYIOB. TOJBKO
B 80-e rr. XX cronerusi, 4epe3 COPOK C JUIIHUM JIET MOCIEe CMEPTH
BEJIMKOT'O YYEHOr0, HAYaJIOCh MOJIHOE U3AaHUE €r0 TPYIOB, KOTOPOE
MPOAOJIKAETCS 10 CUX TIOP.

Jnst Toro 4ToOBI MOHATH, KakK IIJI0 PACHpPOCTPAHEHHE TPY/OB
Bepnajckoro 3a pyOexxom, puBeeM JBE BBLICPKKH U3 padoT 3a-
pyOexHbIX aBTOpOB. llepBas B3siTa U3 MPEAUCIOBHS K aHTIHICKOMY
u3gaHuio ero KHUru «buocdepay, koropas Beinuia B 1998 r. Ha an-
rimiickoM s3bike B Hplo-Hopke. DTo mpemcioBre HAMCATH BEy-
e yuensie Aarnuu, CIIA, Ucnanuu, Utanun, Mekcuku, Kananer,
Asctpanun, ['omnanauu, SnoxHun.

«Kene3nslil 3aHaBec, pa3eisIBIIMKA MOCIeBOeHHYI0 EBpomy, u
XOJIOJ{Hasl BOMHA CHJIBHO OTPAaHUYMIM BO3MOXKHOCTU HAYYHOTO 00-
MEHa MEXJy 3amajoM u Poccuell. DT0 00CTOATENBCTBO MHOTHE Jic-
CATWJICTHSI CITY>KUJIO MPENATCTBUEM JJISI BO3MOXKHOCTH O3HAKOMMTh-
csi ¢ TpyAaamu BepHajnckoro HayyHOMY COOOIIECTBY, YHTAIOLIEMY
no-anrnuiicku. Ero HemsBecTHOCTh Ha 3amnane, — 0€3yCIOBHO, OIMH
W3 CaMBIX SPKHUX MPUMEPOB TOTO BPEMEHH, KOTOPBIM MPUHOCAT IO-
JIUTHYECKUE Oapbephl HA MyTU PACIpPOCTPAHCHUS HAyYHBIX 3HAHUU.
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[Tono6Ho TOMy, Kak Ileproandeckas cucrema 3IEMEHTOB PEIKO acco-
nunpyercs B CLLIA ¢ numenewm ee TBopua JImurpus Menneneesa, Tak u
uzaeu BepHazckoro 3a4acTyio moyydaroT pacipocTpaHeHue 31ech 6e3
HWMEHHU UX co3JaTensl. ... B 3amaaHoii Hayke B IOCIEBOCHHBIN TIEPHOA
uzaeu BepHackoro nposBUIMCh TIIaBHBIM 00pa30M B TOH MEKIUCLIU-
IUTMHApHOU popMe HayHIHOM IeSTeTbHOCTH, KOTOPYIO Ha3bIBAIOT OHO-
reoXuMHel, FTEOMUKPOOHOIOTUEH, H3yUeHHEM 3KOCHCTEM, SKOJIOTUEH
U U3y4eHHEeM XUMHYECKHUX LIUKJIOB B OKpyXKaromei cpene. OcyiecT-
BJISIEMOE M MIOHBIHE MCCIIEIOBaHUE MOTOKOB YIJIepoa, Cephl U a30Ta
B ruzpocdepe, tutocdepe, atMmocdepe u B OMOTe OCHOBAHO Ha MOJ-
XoJax, npeasioxkeHHbIX BepHaackum» (Maprynuc u ap., 2000).

B Hacrosimee Bpems ero B3IMJISABI OBICTPO PaclpoCTPaHSIOTCS
o Bcemy mupy. Ho Hazmo ckazaTh, 4TO ¢ MPU3HAHUEM €r0 CUCTEMBI
B3TJISJIOB JIEJI0 OOCTOUT HE TaK MPOCTO. DTO CBSA3aHO C TOH OCOOCH-
HOCTBIO €0 TPYAOB, KOTOpast CTajla 0CO3HABATHLCS JIUILBL B CAMOE T10-
clleIHee BpeMs.

B32/150b1 mex, Kmo pro

@. T. Sammnua (2000) mpoaHanM3upoBaia ero TPyIasl U HEOITy-
ONMMKOBaHHBIE MaTepUaNbl HAYYHOTO apXHBa M CBEJIa BOEAMHO KOH-
KpeTHBIE YCIOBHA, He00X0oanMBbIe, ¢ ToUkH 3perns B. . Bepraacko-
0, ISl CTAHOBJICHUST HOOC(EPHI.

1. 3acesieHnne 4e10BeKOM Bcell MiaHeThl. YCJIOBHE BBITIOIHE-
HO: Ha 3eMJle He OCTaJIOCh MECTa, I'i¢ He MOOBIBajl Obl YEJIOBEK U Ha
KOTOPOM HeE CKa3aJ0Cch ObI BO3JIEHCTBHE €ro AeATEITHbHOCTH.

2. Pe3koe npeoGpazoBanue cpeAcTB CBSI3M M 00MeHa UHGOP-
Manmeil MeK1y pa3HbIMHM CTPaHaMH. JTO yclloBHe BbimonHeHo. Co-
BpEMEHHbBIE TPAHCIOPTHBIE CPEACTBA, TEICKOMMYHHKaWHu, UHTEp-
HET CJIeNIajii JTAIeKoe OJTU3KHM.

3. YcuiieHue cBsideil Mexkay BceMHU rocyapcTBaMu M HapoJa-
Mu 3eMJM. DTO YCIIOBHE HAYMHACT YCIICTITHO PeaTn30BEIBATHCA. []o-
CTaTOYHO HAIMIOMHHUTH O TAKMX BCEMUPHBIX OopraHu3anusx, kak OOH,
Bcemupnast Toprosast opranuzaiius, 0 peryJsipHbIX COBEIIaHUAX TJIaB
TOCYJJApCTB W MPABHUTENBCTB, BCEBO3MOXKHBIX KOHPEPEHIIUAX, B TOM
gucine koHpepennns OOH B Puo-ne-Xanetipo B 1992 r. Bee 310 crio-
COOCTBYeT CONMM)KEHHIO B3TJISI0B HApOJOB PAa3HBIX CTpaH Ha MyTH
JATbHEHIIIETO Pa3BUTHS YEIOBEYECTBA.
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4. IIpeobn1aganne reo10rn4ecKoii poJjm 4yejioBeKa HaaA APYTrH-
MM TeoJOrMYecKHMHU NpoueccaMu, NPpoTeKalouMu B 0uocdepe.
YcinoBue BBINTOIHEHO. JIOCTaTOYHO YyHNOMSHYTH COBPEMEHHBIE IJIO-
OaJbHBIC IKOJIOTUYECKUE ITPOOIIEMBI, TIOSBUBIIUECS U3-32 HEOCO3HAH-
HOI'0 MOIIHEUIIIETO0 BO3JIEUCTBUS XO3SMCTBEHHOM NEITEILHOCTH Ha
ouocdepHbie nporecchl. HapyiieHus B 030HOBOM CJIO€, H3MEHEHUE
MO/l BIMSIHUEM 3arpsA3HEHHs COCTaBa MOBEPXHOCTHBIX BOJ CYIIH H
OKeaHa, uepe3 «IapHUKOBBIA 3(PPEKT» YeTOBEUECTBO CTAIO BIUITH
Ha KJIMMAaT, a Yepe3 Hero U Ha ypoBeHb MUpPOBOTO OKeaHa.

5. Paciumpenue rpanun 6mocgepbl M BBIX0A B KOCMOC. Y CIlO-
BHE YCIIEIITHO BBITTOTHSAETCS.

6. OTKpbITHE HOBBIX HCTOYHMKOB 3Heprum. B XX B. yenoge-
YEeCTBO OCBOMJIO aTOMHYIO SHEPTHIO U MOJONIIIO K OCBOEHHUIO TEPMO-
SIIEPHOU SHEPTHH.

7. PaBeHCTBO BcexX pac M pejuruii. 9To ycioBHE HE BBINOI-
HEHO, HO CJIeJIaHbl Ba)KHBIE IIar¥ B 3TOM HANpaBJIeHUH (AeKJIapamnus
OOH o npaBax yenoBeka).

8. YBesimueHue posi HAPOAHBIX MAacc B pelliecHMU BONPOCOB
BHeIlIHell, BHYTPeHHeH MOJMTHKH W JKONOJMTHKHU (MOJUTHKHU
N0 OTHOLIEHHI0 K OKpYy:Kawuleil cpeae). YcioBue HauYMHAET BbI-
TIOJIHATHCS 110 MEpE YBEIMUYEHHS JEMOKPATHUECKUX CTPaH, TOJIUTHKH
KOTOPBIX HAYMHAIOT BCE OOJIbIIE MPUCITYIINBATHCS K OOLICCTBEHHO-
My MHeHuto. Hampumep, B 1992 1. Ha koHdpepenuun OOH B Puo-
ne-Kaneiipo mpaBUTENbCTBA MHOTUX CTpaH MPHUHSIN KOHBEHIIUIO O
3aIpere BBEJCHHS B IPUPOIY TeHETHUECKH MOAN(DUIIMPOBAHHEBIX Op-
TaHU3MOB.

9. CBoOona HayYHO# MBICJIM M HAYYHBIX HCKAaHMIl OT JaBJe-
HHA PeJIMTHO3HBIX, PUI0COPCKUX M MOJIUTHYECKUX MOCTPOESHHU I
U co3aHHe B 001eCTBEHHOM M rOCYAapCTBEHHOM CTPOe yCJIOBHIA,
01aronpUSITHLIX AJ1s1 CBO0OHOM HAyYHO# MbIcau. Ha 310 ycioBue
B. U. Bepnanckuii obpamian ocoboe BHuManue. OH MOJUEpKHUBA,
4TO, B OTIMYHE OT APYrux cep MyXOBHOW JKM3HU uesioBeKa (KyJib-
TYpBI, UCKYCCTBa, PEJIMIHU), KOTOPBIE OMPEACISIIOT caMOOBITHOCTD
HapOJIOB, HX CBOeoOpasne, HayKa, HaydHas MBICIIb €JMHBI IJIsl BCETO
YeJI0BeUeCTBa, Ha BCEM 3eMHOM Iape. [loaToMy Hayka JHOKHA CBO-
00/1HO pa3BuBaThcs. TONBKO B 3TOM ciiyyae oHa OyJIeT CIIOCOOHA CO3-
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JaTh CUCTEMY perjlaMeHTalUi 1 OTpaHUUYEHUH JesITeTbHOCTH JII0EH,
KOTOpasi 00eCeYlT cOXpaHeHHEe HEYCTOWYNBOrO paBHOBECHS B OHO-
cdepe 1 AaCT YeNOBEUYECTBY LIAHC BHIKUTH.

10. IToxbem 0J1ar0CcOCTOSIHASA TPYASIIMXCS, CO3IAHHE PeaJib-
HOM BO3MOKHOCTH He JONYCTHTH Hel0eIaHMA, F0JI0/1a, HUIETHI U
0CJIA0NTHL BJAMsAHUE 0oJie3Hel. YiydlleHre yCIOBUH )KU3HU B MUpe
UJET OYEHb HE PaBHOMEPHO. DTO OJHO U3 CAMBIX CIIOKHBIX JUIS BbI-
MOJTHEHUS! YCIOBUH, MOCKOJIBKY 3aBUCHUT OT LIEJIOTO psia (pakTopos, u
B MEPBYIO ouepeapb oT Aemorpaduueckoro. C mpobaeMoil YncieHHo-
CTH YeJIOBEYECTBA BCE OOCTOUT 3HAYUTENBHO CIIOXKHEE, YeM MpPEATo-
naran Manetyc. Celfuac npeyioKeHbl HEITMHEWHbIE MaTEMAaTHYECKHE
MOJIENIN Pa3BUTHUS AeMorpaduueckoit cutyanuu (CagoBHUUME U Ap.,
2000). CornacHo UM, BBIACTSIOTCSA TPU CYILIECTBEHHO PAa3IHMYHbBIE A110-
XM pa3BUTHs uesoBedecTBa. [lepsas snoxa Havanach okono 4,4 MiIH
JIeT TOMY Ha3aj ¥ Juiniach nopsiaka 2,8 MitH neT. s Hee XxapakTepeH
JMHEHHBIN pocT HaceneHus (B JorapupMuIeckoM MaciTade). 3akoH-
YyuJiach 3Ta 3M0Xa B paHHEM IuleiicToneHe (10 Te0JIOrHYecKOMY Bpe-
MEHH) WIH B MajeoauTe (10 UICTOPUUECKOMY BpeMeHH). Bmopas sno-
Xa mpoJoIKaNach OKoio 1,6 MITH JIeT U 3aKoH4YMIack B 1965 r., korna
YHCJICHHOCTh HaceneHus Obuia Onm3ka K 3,5 mipa yen. CKopocTb po-
CTa YMCIIEHHOCTH HaceJIeHHUs ObliIa MPONOPLUOHAIBHA KBapaTy 3TOH
YHCJICHHOCTH (BBIpaXkaiach rumepooianyeckoi kpuBoii). [lepexon k
3M0Xe, KOTAa JOKHA MPOU30MTH CTa0MIU3aIMs YHUCICHHOCTH YeNo-
BeuecTBa, 3aiimeT okosio 80 jer (B cepenune XXI B.). UUCIEHHOCTD
HacCeJIEHUs JOCTUTHET 14 MipA yell.

PeanbHO MOBNMMATE Ha pa3BUTHE HETMHEWHBIX NPOLIECCOB B IJIO-
0anbpHOM IeMorpauyueckoi cucTeMe BechbMa MpPOOJIEMAaTHYHO JAaxe
MIpY HAIMYUK MOJIUTHYECKOH BOMH. DTH MPOLECCH ONMPENENSIIOTCS B
3HAYUTEJbHONW CTETNEHH IMOBEJEHUEM UEIOBEYECTBAa KaK pa3BHUBAIO-
ieiics AMHaMU4ecKol cucTeMbl. BO3MOYKHOCTH U3MEHUTH UCTOpHYE-
CKUH X0l cOOBITHI BechMa orpanuueHbl (CamoBHuuuit u ap., 2000).
Mgl ¢ Bamu ’#BeM B 3TOT MEPEXOAHBIA NEpUO U HAOII01aeM Kpaii-
HE HEpPaBHOMEPHBIN 10 PETHOHAM KaK POCT YHUCIEHHOCTH HacEIeHMs,
Tak u Omarococtosiaus. Pazsutele crpanbl 3ananHoi Espomnsl, CIIIA
u Kanaga crabunmsupoBaiyd pocT YUCIEHHOCTH HACENIEHHS M JOCTHT -
JIM BBICOKOTO YPOBHS ero 6marococtosuusi. Ho Hapsiay ¢ aTumu ctpa-
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HaMH €CTh M TakHe, KOTOpbIE MO 3TUM IapaMeTpaM CHJIBHO OT HUX
OTJINYAIOTCH.

11. Pazymnoe npeodpa3zoBaHue NepBUYHON NMPHUPOABI 3eMiH ¢
LeJbI0 CIeIaTh ee CIIOCOOHOH YA0BIeTBOPATHL BCe MaTepHaJIbHbIE,
3CTeTHYeCKHe W TyXOBHbIe NMOTPEOHOCTH YHCJIEHHO BO3PACTAIO-
mero HacejgeHust. @opmynuposka, ganHas O. T. SHmmHON, ¢ Hamen
TOYKH 3peHus1, TpeOyeT yrouneHus. He maHbl KpuTepuu, 4TO CUMTATh
pasyMHBIM, a 4TO Hepa3yMHbIM. Kpome Toro, B 3ToH (OpMYIHpOBKE
(burypupyer cioBo nompedHocmu. ITO CIOBO BBI3BIBAET HACTOPOKEH-
HOCTh, TaK KaK HalpsMYIO CBSI3aHO C TaK Ha3bIBa€MbIM OCHOBHBIM 3a-
KOHOM KOMMYHHU3Ma: ce Doniee noinoe y0oenemsoperue 6ce 603pac-
marowux MamepuanbHelx nompedoHocmell yenoseka. Beraer Bompoc,
JI0 KaKuX TpeaesioB OyAyT BO3pacTaTh HOTPEOHOCTH YeIOBEeKa M XBa-
THUT JI1 PeCypcoB OHocdepsl yI0BIETBOPATh 3TH BCE BO3PACTAIOIINE
HUYEM HE OrpaHUYEHHBbIE MaTepHaAIbHBIE TOTPEOHOCTH?

C nHamieil TOUKM 3peHus, TOUHEe oTpakaeT B3raAsl B. 1. Bep-
HA/ICKOTO Takas (opMyIUpoBKa: mpeodpa3oBanue Omochepsni c
1eJIbI0 MOBBIIIEHNS KadyecTBa sku3HM. KauecTBo u3HU onpenens-
eTCsl TAaKUMH TOKa3aTeNsIMU: MPOJOKUTENBHOCTD JKU3HM (0XKHae-
MO€ IMPH POXKICHUN U (PaKTHUECKOE); COCTOSIHHE 37J0POBBS UEIOBE-
Ka; ypOBEHb 3HaHUH 1 00pa30BaTeNbHBIX HABBIKOB, HHBIMHU CJIOBaAMH,
CTeleHb Pa3BUTHsI AYXOBHOM cepsl YenoBeKa; 10X0 (M3MepseMbIi
JI0JIEH BAJIOBOTO BHYTPEHHETO IMPOJYKTA, MPUXOASILErocs Ha YLy
HaCeJIeHHs1); YPOBEHb 3aHATOCTH; CTEIICHb PeaH3alliy IIpaB YeIoBe-
ka. Ha mepBoe MeCTO BBIXOAUT 310POBbE YEIOBEKA, Pa3BUTHE €T0 Y-
XOBHOH cepsl, a MaTepHaJbHbIE MOTPEOHOCTH CTOST HUKE, TaM, Te
UM U nosnaraercsi ObITb. OHU HE 1eNb KU3HU YellOBeKa, a BCIIOMOra-
TEJILHOE CPENICTBO MOAAEPKaHUS €ro KU3HHU U 00ecrieueHrne yCIOBUMA
Pa3BUTHS TMYHOCTH, CAMOPEANTH3aIlUH €T0 CIOCOOHOCTE! 1 TAJIAHTOB.
Hepmapowm ncuxonoru cuuTaroT, 4T0 MOTPEOHOCTH B CaMOpeaIn3aliu
€CTb OJJHAa U3 OCHOBHBIX MTOTPEOHOCTEN YeIoBeKa.

Heckoubko cioB o npeoOpazoBanuu buochepsl. B ucropuu ue-
JIOBEYECTBA MPOCIIEKUBACTCA [BE CTPATETUU €r0 B3aUMOJNEUCTBUS C
[Tpupozoii: b0 yenoBeK nepeaenpBacT NPUPOIY MO CO30aBaAEMYIO
UM TEXHHUKY, MO0 4YelOBEeK KOHCTPYHPYET TEXHHUKY IOJ MPUPOAY,
BITMCBHIBAsI CBOIO JIEATEIBHOCTH B X0 OMOoc]epHbIX Mporeccos. B mep-
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BOM CJIy4ae IPOUCXOIAT T€ HEXKEIATEIbHBIE MOCIEACTBUS ISl YEIO-
BEKa, KOTOPBIC IPUHATO Ha3bIBAThH SKOJIOTMYECKUMU TIpobaemMamu. Bo
BTOPOM ClIy4ae TaKuX cOOCB HE MPOUCXOJINUT, & MOKET YBEIUIUTHCS
KIIJI ucrionbp3oBaHus COTHEUHON HEprun. BOT rjie Tautcst HICTOUHUK
MOJTyYCHUS BCEX MaTEPHAIBHBIX 0JIar, MOMOTAOIUX TOBBICUTH Kaye-
CTBO XH3HU 0€3 HAPYIICHUS 3aKOHOB YCTONYMBOTO (DYHKIIMOHUPOBA-
Hus 6uocdepsl. iMmeHnHo 3To 1 uMen B Buny B. 1. Bepraackuid.

[TocMOTpUM, Kak BBIIOJIHSETCS 3TO YCIOBHUE, HO MPEABAPUTENb-
HO JIOTOBOPHUMCS Ha3bIBaTh peaju3alldi0 MEPBOIMl CTpaTeruu B3au-
mozeiicTBust Uenoseka u [Ipupossl, Koraa npupory nepeaeibBaloT
IOJT CO3/1aBaCMyI0 TEXHUKY, aHTHHOOC(EepHBIMU TeHIeHIMsAMu. Ho-
oc(epHBIMU TEHICHIIMSIMH HA30BEM PEalM3allui0 BTOPOW CTPaTETUn
(BnMCBIBaHUE TEXHHUKH B X0 OMocdepHbIX mponeccos). B HacTosmiee
BpEMs B MUPE U B HaIlIH CTpaHe MPOCISKUBAIOTCS KaK HOOC(EPHEIE,
TaK U aHTUHOOC()EPHBIC TEHACHIIUU, HO MOCICTHIUX CTAHOBUTCS BCE
MEHBIIIC ¥ MCHBIIIC.

12. Ucknwyenue BOWH M3 KM3HU 00IIeCTBA. DTO YCIOBHUE
B. . BepHanckuii cuuTan Ype3BblYaiiHO BaXKHBIM JJ1 CO3JaHUA U CY-
miecTBoBaHus Hooceprl. OHO elie He BbIoaHeHO. Ho B 1iemoM Bouis
HapoJI0OB MHpa HAMpaBiieHA Ha UCKIIOYEHUE BOMH U3 KU3HU YeIOBE-
YeCTBa, XOTS IyTh K 3TOMY OYZET J0JOT U HENPOCT.

BO3panC6Hu.H mex, Kmo contra

UwnrtaTe BO3pakeHHUS BCerya He OCOOEHHO MPHUSITHO, HO MOYYH-
TCJIBHO: OHHM BBICBCUHMBAKOT TO, YTO OCTAJIOCHh HCIIOHSATBIM. Baxno
BBISICHUTDH NPUYUHBI NOSBJICHUAS pasHoriacuil. B nemom BozpaxeHuil
HEMHOTO M OTHOCSTCSI OHH K Pa3HBIM CTOPOHAM y4deHHs o Hoocdepe.
O6’beJII/IH§IeT UX OJHO — OHH KaCarTCAd UMCHHO TOro, Y€M OTIINYACTCA
cucrema B3risiioB B. Y. BepHaickoro ot KjJaccuyecKoro ecTecTBo3-
HaHUA U HIUPOKO U3BECTHBIX O6IH€CTBOB€)I‘ICCKI/IX TeOpHﬁ, BKJIFHOYast
MapKCU3M-JICHUHU3M. HpI/IBe)IeM OTH BO3PAXKCHUA.

B. A. KytbipeB (2001) noguepkuBai: «llepexox Onocdeps
B HOOC(epy CUMTANICI HECOMHEHHBIM OJIaroM, HECYIIMM deJOoBede-
CTBY pa3pelieHne Bcex mpodieM. ... TpeBoKHbIe IKOTOTHIECKHE TEH-
ACHIUN COBPEMEHHOCTH 3aCTaBJIAIOT KPUTUYCCKU OTHECTHUCH K 3TUM
crepeotumnam. [[ymaercs, 9To yueHue 0 Hoocdepe C caMoro Hayaia
HECJIO B ce0e 3JIEMEHTHI YTOIINH, YTO B HEM IEPEIUIeNNCh IIEHHOCT-
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HbIC U OBITUIHBIC MTOAXO/IbI, YTO IICHHOCTHBIE XapaKTEPUCTUKHA HOO-
reHe3a ObLTM OJHO3HAYHO IMOJIOKHUTEIBHBIMHU, & 3TO MPOTUBOPCUUT
JUANIEKTUKE XU3HU. Halo pa3nmuyark TpakTOBKY HOOC(hEphl KaK yTo-
MU U ee peasibHoe cocTosiHue. OHO HE JOJHKHO 3aCIOHSTh JIPYroe.
... Hoocdepa xak rapMOHUS — CIIMCHTUCTCKUI aHAJOT COIMAIBHO-
MOJIMTUYECKON YTOIMMU KOMMYHHU3Ma ¥ MPOYMX Ojar, Ooyiee paHHUX
MEUTaHUH O pae. B COOTBETCTBHU C AyXOM BPEMEHU OHA OMHPACTCS
Ha HAyKy, TaK K HEH ¥ HaJI0 OTHOCHUTHCS, XOTS MMPOTUB yTOIHH U Ha-
JISK]T BOOOIIE BBICTYIIATh HET CMBICIIAY.

b. M. Mupkun (2001): «Ytonusm BepHanckoro nposiBuics B
Bepe B BO3MOXKHOCTh mpeoOpa3oBanus Ouocdepsl B Hoochepy ¢ mo-
MOIIIBIO0 YEJIOBEYECKOTO pasyMa M M3MEHEHHUS IMOJIOKEHUS YeoBeKa
B Tpo(pHueCcKoii cucTeme, MepeBo/T JIF0IeH Ha aBTOTPO(HOE MUTaHUE,
CUHTE3UpyeMyto nuiy. He roBops yke 0 TEXHOJIIOTHYECKUX CIIOKHO-
CTSX MPOU3BOJICTBA CHHTETUYECKOTO O€lKa U THKKUX MOCIEACTBUN
TAKOM IUETHl s 370POBbS 4YENIOBEKAa. Y TOMMYHOCTh HOOCHEpHI
Bepnajickoro 3akiroueHa B HEMHHYEMOM BO3PacTaHUU BIIOKCHHOM
SHEPruM. A MEXIYy TeM IPH HBIHEUTHEM TreTepoTPO(HOM MUTaAHHH
OCHOBHBIM MCTOYHUKOM TPOHM3BOJICTBA MUIIU CIYXKHUT 3KOJIOTHUECKU
yucTas M Hencuepnaemas coiaHeuHas sHeprus. Hoocdepa craner ra-
paHTHEW BEDKUBAHUS JIMIIB B TOM Cydae, eciik OyJIeT OpraHu30BaHa
B IIOJIHOM COOTBETCTBHUH C YETHIPbMS 3aKOHaMU dKojioruu KomMMoHe-
pa ("Bce cBsizaHO cO BceM; BCE JOJDKHO KyJa-TO JI€BAThCS; HUYETO
HE J1aeTcs apoM; npupoaa 3Haet aydiie"). Co3aaBaeMble YeTOBEKOM
9KOCHCTEMbI HaJI0 BCTPOUTH B OMOC(Epy Tak, YTOOBI OHA COXpaHs-
Jach KaK CaMOPETYJIUPYIOMIAscs eIOCTHOCTD U €€ 3alUTHBIC (hyHK-
[UY TaCWJIA HApYyIIIEHUS TIPU XO3IHCTBEHHOMN ICATEIBHOCTH JTFOICH.

A. JI. BacuabeB (2001) nmpuBoaui Takue TOBOABI TPOTUB HOOC-
¢epsr. 1. «Ilo ompenenenuto B. U. Bepnaackoro Hoocdepa (chepa
pasyma) ecTh Pe3ybTaT IBOJIOLUU OHOC(HEPHI KaK Pe3yIbTaT, IPEIKIC
BCEr0, HAYYHOU JICSITeILHOCTHU YeloBeka». M nanee oH nmepeduciser,
YTO MPOUCXOAUT C TUTAHETOW 3eMils MOJ BO3JCHCTBHEM pa3yMa ye-
J0BeKa (CIMCOK COBPEMEHHBIX AKOJIIOTUYECKUX TpodieM). A Tenepb
3aJlaJiiM BOIPOC, KOTOPBIN KJIACCHKaM 32 HEHaJ0OHOCThIO HE MPUXO-
T B TOJIOBY: «CTIOCOOEH JIM YEJIOBEK 0CO3HATh, YTO, BO3OMHHUB CEOS
napem [Ipuponbl, oH (akTHUecKHn OKa3aucs ee TUICHHUKOM?» Wnm
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nHaue: «CHocoOHO 7 YeJI0BEYECTBO OCTAHOBHTH CBOH O€3yMHBIH,
BCe YCKOpsIOmIehcs Oer B TyMK — K ITOJIHOMY CaMOYHHYTOXKEHHIO,
OTJISIHYTBCS, YHCACHYMbCA Y BCTATh Ha Iy Th NIEPEPOKICHUS C IIETBI0
evlocusanua? Ha 5TOT KIIIOUEBON BOIIPOC ST OTBEUAIO OTPHUIATENBHO!
Yorce nozono...» 2. «Ecnu cornacutbes, 4To pa3BUTHE YETIOBEUECTBA
MO>KHO PacCMaTpUBAaTh KaK yIpaBIsieMbIi IPOLECC, TO CAEAYET OIpe-
JEeTUTh OOBEKT, 1eJb, U adropuT™M ynpasieHus. OObeKT — denoBe-
YEeCTBO — OTKpPHITasi KOCMHUECKasl TUHAMHUEcKasl cucTeMa Kak 4acTb
ouocdeps! (wm xuBoro Bemectsa, no B. M. Bepnanckomy). Llens
— COXpaHEeHHe, BBDKUBAaHNE CHCTEMbI. AJITOPUTM — 3aKOHBI Pa3BUTHS,
ynpasiieHusa cuctreMoidl. OueHp JaBHO, B aDMUH, B IEPBBIH JKe I€Hb U
Ha BCIO OCTaBIIYIOCS KM3Hb MHe BHymwiu: "Ecau ecTs ABa conpara,
OJIMH W3 HUX JOJDKEH ObITh cTapmmM”. Takol pyKOBOAWTENb UM Ha-
3HAYaeTCsl, WJIM BBIOMpaeTcs, Wiu camonpoBosriamaercs: "Cirymaii
Moro komanay!" B mepBru4HOii siuelike 0011ecTBa, B CEMbE, BEAb TOXKE
KTO-TO MPUHUMAET Ha cebs (QyHKUUU PyKOBOAMTENS. A Kak ymnpas-
naTh yenoseuecTBoM? Kto um pykoBogut: bor, Annax, bynna, Beic-
mmid Pasym, npuinensubsl-HHOIIaHE TS HE, TTOCTaBUBIINE KOTIA-TO Ha
I1aHeTe 3emiisi KOCMUYeCKUH IKCIIEPUMEHT M HaOII0AA0IHe 3a €T
xoznoM, ['mobaneusiit [Ipeaukrop? Beab KTO-TO HOMKEH 6bipadamul-
6amp 3aKOHBI, 3a1I0BE/IN, CTAaHAAPTHI TOBEACHUS UEIOBEUYECTBA U 0de-
cneuueamp X BHITIOJIHEHUEY.

. P. Bunep (2001): «/Ins Tex, kTo cTpeMuTcs K TpuyMdy pasy-
Ma B KOCMHYECKOM MaciiTade (KOCMHCTBI), PaBHO Kak U AJIS T€X, KTO
neanu3upyeT MpUpoy, pealbHbIe KUBBIE JIIOAN "KaKk OHU €CTh" —
JUIIB TOMeXa Ha MYTH K XKeJaHHOW MHPOBOM rapmonuu. I[loatomy
Bce KOCMUCTHI IO KyThIpeBy, B KOHEUHOM cUeTe, MPUXOAST K MBICIH
"0 HOBOM YeJIOBEKe" — TO JIM CBEPXYENIOBEKE, TO JIU TYMAaHOUAE, KO-
TOPBIA HE CTAaHET MEIIaTh JalbHEHIIeMy POTPECCy MBICIH U TEXHO-
Jorud. ... CTpeMiIeHre K HaCHJIbCTBEHHOM NepeiesKe JoAeH, KakuMu
OBl OJTaruMu LEIsIMA OHO HU PYKOBOJCTBOBAIOCH (BKIIOYAs "TapMo-
HUIO C MPUPOJOH"), Bcera OCTaeTCsl Ype3BbIYaliHO OMAacHBIM, YeMY
CBHUIETENb — BCs COBETCKas UcTopus. M KynbT Hoocdepsl, U KyJIbT
OPUPOABI PABHO UTHOPHUPYIOT MHAMBUAYAIBHYIO OTBETCTBEHHOCTD H
OTBEPraroT KOMIIPOMHUCC C HECOBEPILIEHHON peanbHOCTHION.
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AHanu3 eo3padiceHull

B Havane ocraHOBMMCS Ha BO3Pa)XCHHSX, BBI3BAHHBIX, CKOpEe
BCEro, SBHBIM HepopasymenueM. Hurzae B cBoux padotax B. 1. Bep-
HAJICKMH HE CYUTAJT MEPEeXoJ] K aBTOTPO(GHOMY MHTAHMIO YEJOBEKa
ycioBueM nepexona Ouocgepsl B Hoocepy. OH roBopui 00 aBToO-
TpO(HOCTH MUTAHUS YEIOBEKa KaK O BECbMa BaYKHOM, HO Ype3BbIYaii-
HO TPYZHOM HamlpaBJICHUU HAYYHBIX UccienoBanuil. b. M. Mupkun
TOBOPHT, YTO €CH YX Onocdepa u mepelizer B Hoocdepy, TO HE C
MIOMOIIIBI0 HAYYHOW MBICIIH, a OJlarojapsi SKOJIOTHYECKUM 3aKOHaM
Kommonepa. Ho Beib 3TH e 3aKOHBI Kak pa3 ¥ BO3HHKIH B PE3yJib-
tare paboThl Hay4HOH MbIciu! b. M. MUpKUH TOBOPUT O Ba)KHOCTH
BIIMCHIBaHHS YEJIOBEUESCKOM IESITENLHOCTH B X0/ QyHKIMOHHPOBAHUS
ouocdepsl. I10 U orBevaeT 11-my ycnosuro BepHanckoro nepexoaa
o6uocdepsl B Hoochepy (cM. Bbie). Takue HemopasyMeHHs, CKOpee
BCEro, BO3HHUKIIH U3-3a TOTrO, 4T0 b. M. MUpKUH NpPUBBIK ONEpHPO-
BaTh MIOHATHIHBIM aNNapaToM dKOJIOTHH, BXOJSIICH B KIIACCHUECKYIO
OMOJIOTHIO, 2 CUCTEMHBIN Onoreoxumuueckuit moaxon B. W. BepHan-
CKOTO €My Yy>K]l ¥ He TIOHATeH. XOTs y4eHue o ornocdepe u Hoochepe
MOKa3bIBACT Ty IUIAHETAPHYIO CHCTEMHYIO OpraHH3ali0, B KOTOPOI
(YHKIIMOHUPYIOT JKUBBIE OOBEKTHI KIACCHYECKOH OMOJIOTHH, BKIIIO-
qasi yeloBeKa.

PacxoxeHust Bo B3rIsiiaX, BEPOSITHO, TPOUCXOIAT U U3-3a TOTO,
YTO OLIEHKY MCTUHHOCTHU y4eHHs 0 Onocdepe n Hoocdepe OMmoHeH-
Tol B. 1. BepHaackoro npoBoguiIn Ha OCHOBE OJHOI'O XOPOLIO 3Ha-
KOMOT'O €CTECTBOUCIIBITATEISIM KPUTEPHsT MCTHHHOCTH 3HaHUS (CO-
OTBETCTBHSI OOBEKTHBHOW PEANbHOCTH). Bpsim 1M 3TO JOMyCTHMO:
Ouocdepa cynecTByeT HECKOJIIBKO MUJUTHAPIOB JIET, M YY€HHE O Hei
NPaBOMEPHO CPaBHUBATh ¢ OOBEKTHBHOW peanbHOCTHI0. Hoocdepst
emre HeT B [Ipupoe, HaMeTHIINCh JIMIIB YCIIOBUSI Tepexoa K Heid. [1o-
3TOMY OLIEHMBAaTh B3IJIABI O IEPEX0e K Hoocepe HAAO0 M0 APYTroMy
KPHUTEPHIO: MO CTENICHW COOTBETCTBUS MX NPHHIMIIAM yCTOHYUBOTO
¢yHkunonupoBanus Ouocdepsl. Barnsaast B. Y. Bepnaackoro o Ho-
ocepe COOTBETCTBYIOT MPUHIUIIAM YCTOWYHUBOTO (PYHKIIMOHHPOBA-
HUs OMocdepbl. Y CnoBus mepexoia NOCTECHHO HAYHMHAIOT BXOIAUTh
B Hallly )XM3Hb, NIPaBJa, HE TaK OBICTPO M MOCJIEA0BATEIBHO, KaK XO-
Tenock Obl. Kpome Toro, mo0oMy nepexoiHoMy NepHOAY CBOMCTBEH-
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HO COCYIIIECTBOBAHUE MPOTHBOMOIOKHBIX TEHACHIMN (HOOC(HEpHBIX
U aHTUHOOC(EPHBIX), YTO M HAOJIOAaeTCca B HACTOAIIEE BpeMs. DTy
XapaKTEPHYIO YEPTY MEPEXOJHOr0 NEPUOJA, BUIUMO, HE YUIH OIIIO-
HeHnTsl B. 1. BepHanckoro.

A. JI. BacuiibeB yTBEp)KIaeT, YTO HET CUCTEMBI yIpPABJICHUS Ue-
JIOBEUECTBOM. JTO AelcTBUTENBHO Tak. B. . Bepnaackuii roBopui o
JpYrOM: YeJIOBEYECTBO IIPEBPATHIIOCH B I'PO3HYIO Pa3pyILLIUTENbHYIO
TEOJIOTHYECKYIO CHIly, 00y3/1aTh KOTOPYIO MOXKET TOJBKO HOBas CO-
CTaBJISIOIIAS B PETYISTOPHOM (PYHKIMH >KMBOTO BellecTBa (cucTema
perylaMeHTaluid U OTPaHUYECHUN JESITEIHOCTH JIOJEH U 4YeraoBeue-
CTBa B LIeJioM). B co3manum ee BaxkHelmIyto posis urpaet Hayunas
MBICJIb, IOPOXAeHHAs Pa3yMoM, U BBICOKHE MOPaIbHO-HPABCTBEHHBIE
kadecTBa. IlosBraeHME 3TOM COCTABIAIOLMIEH M O3HAYACT IEPEXOL
6uocdepsl B HOBoe KauecTBO (Hoocdepy). Peus umer He o Hanuuuu
CJIO’KUBILEHCS] CUCTEMBI YIIPaBICHHsI YEJIOBEYECTBOM, & O HEOOXO0IH-
MOCTH (POPMHUPOBAHUS CaMOPETYJIUPOBaHUS NESATEIBHOCTU JIIOACH.
Benymniyro ponb B 3TOM IIPU3BAHO ChITPaTh HAXOXACHUE ONTUMAb-
HOT'O COOTHOILEHHUS MPOLECCOB OPraHU3ALUU U CAMOOPTaHU3ALUU B
ob1iecTse.

IIpuunna pacxoxzacHus onnoHeHTos ¢ B. M BepHaackuMm B OT-
HOILIEHHUH OLICHKU posin Pazyma, HayuHoli MbIcau, ITyTed U METOL0B
COBEPILICHCTBOBAHUS Ka4yeCTB JINYHOCTH, CKOpPEE BCEro, BO3HUKAIO
M3-32 pa3HOTO CMBICIIA, KOTOPBIN BKJIAJBIBAETCS B 3TU MOHATHS. Om-
MOHEHTHI BepHanckoro onepupyroT OObIIEHHBIM MMOHATHEM pa3yMa,
Korza ropopsr: «O kakoM TopaxkecTBe PazyMa M0O>KHO TOBOPUTH, KOTAA
32 OKHOM KaOHMHETa yu4eHOTr0 BO3HUKIIO CTOJBKO IKOJIOTUIECKUX MPO-
OJieM, ¥ BCe OHM 3apOAMIUCH He 0e3 "moMontn" Hayku». [leTanbHbli
aHaJIM3 STHX YKOJIOTHYECKUX mpo0iieM, Ha KOTOPOM ceidac He OyaeM
OCTAHABJIMBATHCS, IOKA3bIBAET, YTO BCE OHU, PABHO KaK U BCE IIPOCYE-
Thl B HAILIEM B3aUMOJEHUCTBUU C IPUPOAOHU, BO3HUKIU U BOZHUKAIOT
HE U3-3a 3HAHUH, a U3-3a [OJ1y3HaHUH, 3HAHUN Y3KOI'O CIICLIMAIIUCTA.
OT0 pe3ynapTaT y3KOH clieluaNlu3alii HayK U yUEHBIX.

WNHuoii cmbicn BKIaasiBal B 51U noHsatusa B. U. Bepraackuii. 1Ipu
CBOWCTBEHHOM €My MakKpoIOAXOJe OOBEKT HMCCIEIOBAaHHS paccMma-
TPUBAJICS B T€0JIOTMYECKOM, INIAHETAPHOM U JA’K€ KOCMHUYECKOM Mac-
mrabax. OH IpUMEHSET IPUEM HaTypalu3alty, T. €. IPeACTaBICHUS
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00bEKTa UCCIIEIOBAHNUS KaK BHEITHE MPOSBICHHOTO, BEIIECTBEHHOIIO-
JOOHOTO COCTOSIHUS, KOTOPOE MOJUUHSICTCSI €CTECTBEHHBIM 3aKOHAM
[Ipupoxnsl. Hanbonee spkuili mpumep Takoil HaTypaau3aldd — 3TO
MIpe/ICTaBIECHNE HAyYHOI MBICIH B KaueCTBE «ECTECTBEHHOT'O TENay.
Bepranckuii ynogo0nser HaydHYIO AEATENBbHOCTh CaMOH >KH3HH,
pacnpocTpaHssl OHATHE MO3HAHUE HA MHO>KECTBO BHE Y3KOHAYUYHBIX
¢opm noznanus. OH nuieT: «Hayka ... OTHIOAb He SBISETCS JIOTHYe-
CKHM NTOCTPOEHHEM, UIIYIIIUM UCTHUHY annapaToM. [lo3HaTh Hay4dHYyIO
WCTUHY HEJb34 JIOTUKOM, MOYKHO TOJIBKO KU3HBIO. [leiicTBHe — Xapak-
TepHas uepTa Hay4yHoU mMbicim». [lo cyTu aena, Hayka B 9TOM MOHH-
MaHHHU €CTh 0cOOBIM 00pa3oM npeodpa3oBaHHAs COBOKYITHOCTD YeNo-
BEYECKOMH )KU3HEACATENFHOCTH, BKIIOUAIOLIeH B Ce0s MOTUTUIECKYIO,
PENUTHO3HYIO0, 3THYECKYI0, ICTETUYECKYIO U IPYyrHe CTOPOHBI CBOE-
ro OBITHA. DTO YTO-TO OJIM3KOE, OBITH MOXKET, K LIEJbHOMY 3HAHHIO
pycckoii ¢unocodun enunctBay (Mowucees, 2001). XKuznbp camoro
B. W. BepHaackoro kak pa3 M sBISETCS SPKUM IPUMEPOM HMEHHO
TaKOH KU3HEAESITEIbHOCTH.

MexnucrumuinHapHoe 0000menue, caenanHoe B. . Bepnan-
CKUM, NPEABOCXUTUIO MHOTHE HayuHBIE OTKPBITHS BTOPOH MOJIOBH-
Hbl XX B. OHO 00BEANHUIO B €MHOE 1IeJI0€ MPUPOAHBIH U UCTOPH-
YEeCKUI MpPOIECChl, Pa3pylIUB MEKAY HUMHU HEMPOXOIAUMYIO CTEHY,
CYILECTBOBABIIYIO Mpeske. Takol Noaxod pe3ko OTIINYaeTcs OT CIIo-
YKUBIINXCS TPaJULUI KIACCHUECKOM HAayKH, pa3feIeHHON Ha MHOXe-
CTBO CHELMAIN3UPOBAHHBIX AUCHUIUIMH. [I03TOMY NMOHATH yueHHE O
ouocdepe, 1 ocobeHHO HOoOC(Eepe, HEJIETKO, a IPUSATHE FTOTO YUCHUS
MPOMCXOAMT AajieKo He cpa3y. OCOOEHHO B YacTH MOCTPOEHUS TPaK-
TUYECKOHN AEATEIbHOCTH, UCXOAS U3 Pe3ybTaTOB MEKAUCLIUIUIMHAD-
HBIX 0000mIeHni. BUIuMo, B 3TOM U KpOIOTCS KOPHH BBICKa3aHHBIX
BO3paxkeHUl 1o nosony B3nAnoB B. M. BepHanackoro o mepexoze
Ouocdepsl B ee HOBOE cOCTOsIHHE — HOOCheEpy.
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Cemunap 10

Bonpocbl 045 06¢cysHcoeHUs

1. UcTtopwust co3ganus yueHus o Hoocdepe.

2. Oco0eHHOCTH «OMOTeOXMMHUYECKOW MapagurMbD) B Pa3BUTHH
COBPEMEHHOM HAyKH.

3. OCHOBHBIE YCIIOBHSI pa3BUTHSI HOOC(EPHOTO MpoIiecca.

4. Ponp Hay4yHOW MBICTH U MOPAIBbHO-HPABCTBEHHBIX KAYECTB B
npeoOpa3oBaHUH TUTAHETEHI.

Kpyaawiii cmoa

CoBpemeHHoOe Bocnpusatue B30 A. U. BepHanckoro o Ho-
octepe:

1. B3rmsaael «3a.

2. B3rnsapl «poTUBY.
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