














He naneontonorus, a 6uoxumus. bnarogaps ycnexam 3roi Haykm crano
BO3MOJXHbIM M3 HEOPTraHW4ECKOro Cbipbf CO3RABATb, MNIM, KAK FOBOPAT
cammu 6moxmmmkm, cuHTeamposats, 6enok, To ecTs camoe cnoxHoe
BELEeCTBO, M3 KOTOPOro NOCTPOeHbI OPraHM3Mbl.

Tenepb y»e M3BECTHO, NPH KAKMX YCNOBMAX HEMBOE MOXKET CTaThb
wmuBbim. Ho BCA Npobnema NPOMCXOKAEGHMA HKHMIHK ITHM HE pellaeTcs,
TAK KaK NepBbleé OPraHM3Mbl HE MOrAM BO3HWMKHYTL HENOCPEACTBEHHO
M3 BOAbI, KAMHEN WM MNA, WX NONBNEGHMIO NPEALeCTBOBAN He MeHee
ANMTenbHbIH nepmos AoBuonoruueckon 3sontoumm.

Cyuwecrsyer HeCKONbKO NPEANONONEHHH O TOM, KaK HeopraHwve-
CKMe COGAMHEHMSN, NOCT > yc b, NPEBPALWANKUCL B OPraHu-
YeCKMe M HAKOHeL, AOCTMrAM TOro NpeApena, KorAad BewecrTso CTano Cy-
wecrsom. Ho Bce cneunanucTbl CXOANTCA B OQHOM: XM3Hb 33APOAMNACHL
B OKeaHe. JTO He TPAAMUMOHHO® M He CKOPOCNeNnoe MHeHHe, OHO OCHO-
BAHO HA TOUHBIX IKCME@PHMMEHTAX M HA CAMbIX NEPEAOBLIX HANPABNEGHMAX
TeopmHm.

Mepsbim ero suickazan 8 1893 rony Hemeukmin ectecTsomcneitatens
l. Bynre, obpaTusluMii BHMMAHME HA YAMBMTENbHOE CXOACTBO MEXAY
KPOBLIO M MOPCKOM BOAOW MO COCTaBy PAaCTBOPEHHLIX B HMX COneM.
Mo3gHee TEOPMA OKEAHMUECKOrO MNPOMCXOKAEHMN MMHHEPAaNnLHOro
cocrasa kposu Gbina geransHo pa3paboTaHa aHFAMHCKMM (DH3HONOrOM
Mak-Kenniomom, KOTOpbLIN ANA AOKA3ATENLCTBA 3TOrO NPEANONOKEHHA
NPOAENan MHOTrOUMCNEHHbI@ AHANM3bl KPOBM Pa3nuuHbiX 6ecnoasoHou-
HbIX M NO3BOHOUYHLIX MBOTHBIX.

bonee TOro, He TONLKO KPOBbL, HO BCA BHYTP cpena o
OPraHM3Ma HOCHT CneAbl MOPCKOro NPOMCXOMAEHMS XMu3HK. [pegensHo
ueTko M y6eauTensHo 06 3TOM CKA3an M3BECTHLIN COBETCKMM YYeMblM
UNeH-KOPPECNOHAGHT AKafeMHUM MEAMUMHCKMX Hayk A. MmHeumHckwi:
«u3nb HecomHeHHO BO3HMKNA B BoAe. CTonb e HECOMHEHHO, uYTO
nepsbie XMBbie CYLEeCTBa NONBMAKCL He B NPECHOW BOAEe, & B PacTBope
conei HATPMS, Kanus, KanbUMa M MarHus. MHaue Henb3s obuacHuTL
TOT (PaKT, UTO KNETKM BCEX JXMBOTHbLIX, OT CaMbIX NMPOCTLIX RO CaMbIX
CnoXMHbIX, Kakosa Gbl HM Bbinn cpeaa mx oburawms, coaepxkar s cebGe
3THM MOHbI M NOrMbaloT, KOrRa OHM OTCyTCTBYIOT. B HacToswee spems
HMKTO HE COMHEBABTCH B TOM, YTO XKM3Hb BO3HMKNA B BOAE OKEAHax».

Ecnu 6MOXMMMKM CNOCOBHLI B YCNOBMSAX ONLITA CHHTE3WPOBATL
CNOXHbI@ OPraHMYECKHE COEGAMHEHMSN, TO HET HWUYEro YAMBMTENbHOro
B TOM, NTO NPM COOTBETCTBYIOWMX YyCnosusix nopobGHeie Bewectsa
MOrnNM BO3HMKHYTL M B npupope. lNpeanocsinok ana 3toro 6Geino
BNONHE AOCTATOYHO.

B soae oxeana HAXOAQMAMCL B PACTBOPEHHOM COCTOSIHMM Heopra-
HMUECKME CONM, KOTOPbIe MOrnM cBO60AHO B3AMMOAEHCTBOBATL MEXAY
coboi. JHeprus ANA XMMMUECKMX PeaKUMH NOCTynana oT rpo3oBbIX
Pa3psaos, A TAKKe B PE3yNbTaTe BO3AEGMCTBMA KOPOTKMX YNbTpagmo-
nerosbix nyuen. B HacToswee spems 3TM nyuu He ROCTMraloT nosepx-
HOCTM 3emnu, MX 33[epKMBAET CNOM O30HA (M3OMepa Kucnopoaa),
HO AO NOSBAGHMA KM3HM 3@MHAn atmocdepa Gbina GeckucnopoaHOM.

BHavane u3 BOALI M MHHepanbHbix conei o6pazosanuc, nNpocTuie
opraHuveckue coeanHeHws. B cospemenHom okeane Takne sewectsa
HEMEeANeHHO NOrAOWAIOTCA MAM PA3NAraloTCA XMBLIMHM OPraHM3IMAMM,
HO ApesHmin oOkedH bGbin ewe nuWeH MH3HM, M CYLLECTBOBAHMIO
OPraHHMYeCKHX COeAMHEHMI HMUTO He yrpoxano. OHu paxe He noasep-
ranucb ONACHOCTM OKMCNEHMN, Tak kak cBoBoAHbIN kucnopoa He 6bin
PacTBOpeH B MOPCKOW BOAE TOW OTAANEHHOM 3MOXM.

B npouecce ycnoxxHeHus OpPraHMYEeCKMX COGAMHEHMM HaCTynun
MOMEHT, KOrAa WX AanbHenwas cyasba cTana NOAUMHATLCA 3AKOHY
ecrecTseHHoro otbopa. B 3Tor nepuoa B OkeaHckoH BOAE COARGPIKANKCH
BELWECTBA CTONb CANOXHLIE, HTO MO MHOFMM CBOMCTBAM OHM He
OTAMYANKCL OT TeX, KOTOPbieé BXOANT B COCTAB TENA XKMBbIX CyLLecTs.
U3 orpomHoro Habopa OpraHM4ecKMx COEAMHEHWM NPEMMYLLeCTBO CTa-
AW NONY4aTb TAKME, MONEKYnbl KOTOpbIXx o6napanu csoMCTBOM yABaK-
BATLCA 33 CHOT M3BNEUEHHA NOAXOANLIErO MATEPHANA M3 OKPYIKAIOLUeH
cpeAs!.

OT 3TMX CROXKHBLIX MONEKYN AO NPOCTEHWMX OPraHM3MOB OCTaNcs
oanH war. TeopHA NPOUCXOMACHUA HKMIHHM, HE YMO3PHTEeNbHasR NPeA-
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NONOXKMHTENbHAR FHUMNOTE33, & MMEHHO HAYMHO OGOCHOBAHHAR TeOpHMA,
KaXAaoe 3BeHO KOTOPOM NOAKPENNEeHO (AKTHUECKMMH ABHHBIMMK
KOCMOFOHHM, ACTPOHOMMM, MCTOPHYECKOW FEeONOrMM, MMHEPANoOrMM,
3HEePreTHKH, (U3UKM, XMMMM, B TOM uucne 6MONOrM4YecKON XMMuM,
M MHOTMX APYrMX HAyK, Pa3paboTaHa nuub B NOCNEAHHE AECATHUAGTHS.
Haubonbwiui BKnag 8 3Ty TEOPMIO BHEC COBETCKMM YY@HbIN AKAAGMMK
A.Onapun, Kk TPYAAM KOTOporo M cnepyer obpawarbcs BCem, KTO
MHTepecyeTcs Nnpobnemoi BO3HMKHOBEHMS Mu3HK. 3aech ke HaubBonee
BAXKHO OKOHYATENbHO YGEAMTLCA B TOM, YTO KONLIGENLIO MM3HM HA
HaweM nnaHete Gbin okeaH.

MNepsbie OPraHM3mbl NUTAAKMCL 33 CYET OPraHMHECKHMX BeliecTs, COo-
Aepxaswmnxca B okeaHe. Ho 3ToT ucTounmuk nuum He Guin Hemcuepnae-
Mbim. BeicTpo pasmHoXMBWMECS ApesBHeMWMHe CYlecTBa OKAa3anwcb Ha
rpaHn ronoaHon cmeptn. COXpaHHTL XM3HL MOFAM AMWL Te, KTO 06-
napan cnocoBHOCTLIO CTPOMTL CBOE@ TeNO HEeNOCPeACTBEHHO M3 Heop-
raHmueckux coepnHenmii. Boaa, yrnekucnora, a takke conum asora M
PocPopa CAYKMAM FNABHLIM MCXOAHLIM MATEPMANIOM, IHEPrMio Ans
XMMMUYECKHX PEAKUMN AABAN CBET COMHUA. ITOT CNOXHEeMWMH npouecc,
KOTOPbIN NPOMCXOAMT B HEKOTOPLIX OPraHM3Max M NPHBOAMT k obpa3so-
BAHMIO OPraHWMYECKMX COGAMHEHWM, NONYWYMN HA3BAHME (POTOCHHTE3A.
Kak noGouMsbiii npoaykT npu ¢orocuHTese obpasyercs csoboaHbIN
KMCNIOPOA, KOTOPLINH TYT K€ pacTBOPSETCS B BOAE MNM ynery4usaercs
8 armocoepy.

Bca npeawecTsyiowan MCTOPMA PA3BMTHMA OPraHMUYECKOM MM3IHM Ha
HaweMn nnaHere npoucxoauna B GeckucnopoaHon (anaspobHon) cpene.
K weit oueHb xopowo npucnocobunuce nepssie obutatenn mops.
MNo3stomy nossnewne B BOAE KMCNOPOAA, npuBoAMBWEe K GbicTpOMy
OKMCNEHHIO OPraHuku, 6bIN0 ANS HWUX PABHOCMALHO KaTacTPOdHUUECKO-
My 3arps3HeHnio cpeabl. [Mpouecc o6orawieHus MOPCKONH BOABI
KMCNOPOAOM nNpuBen K rubenu aHa’pobHLIX OPraHM3MOB; HA CMEHY MM
NPUWIAKM Te, KOTOPLIe CyMeNM NepecTPoMTb CBOIO (PUIHONOTUIO K
NPMCNOCO6MUTLCS K HOBbIM ycnosuam. Bpemenw pna 3artoro 6eino
AOCTATOMHO, M NPOWNO MHOFO MHANMOHOB NeT, NPeXxAe 4Yem KO-
nuuecTso cBOBOAHOrO KMCAOPOAA AOCTMINO COBPEMEHHOrO YPOBHA.

Kucnopoa, pactsopenHbit B MOPCKOM BOAE, XOTH M CTaN NPHYMHON
ru6enu aHaspobHbIX OPraHM3MoB, HO AAN HOBLIN M BECbMA OLLYTHMbIN
TONYOK NPOrpecCHBHON 3BONIOUMM OpraHuueckoro mupa. Ha nepsom
JTane u3Hu 8 a3pobHOM (KMCNOPOAHON) cpeae B COOTBETCTBMM CO
cnocobom NUTAHMA NPOM3OWNO PAa3feneHne OPraHM3MOB Ha ayTOTPO-
¢dos M rerepoTpodos. AyToTpodam AN CYLLECTBOBAHMA AOCTATOMHO
HanWMuMA BOALI, ABYOKMCH YrNepOAa, HEOPTaHMUYECKHX CONeN M MCTOUHW-
xa 3Heprumn. FetepoTpodsl ke He cNOcobHbl K CHMHT@3Y OPraHMYeCcKMX
BEWECTB, H NOTOMY OHM MMTAIOTCA 33 CYeT ayToTpodoBs, APYrMx rere-
POTPOMOB MM e MX PA3NAraloWMXCA OCTATKOB.

MNepsbie ayTOTPOdbI CTanM NPEAKAMM COBPEMEHHLIX PaCTeHMMH, a
Take Tex 6akrepmi, KOTOPbIe MCMONL3YIOT ANS CHHTE3A 3JHEpPrHio,
o6pa3yiowyiocs B pe3ynbTaTe OKMCAGHHS HEOPraHMYeCKMX COeAMHEHMH
(rakosbl azovobakrepuu, menesobakrepumu). B pesynbrate 3sonioummn
ApesHeHWMnX reTepoTpodos BO3HMKAM BCE IKMBOTHbIE, rPpHGLI K
Gonbwmuncteo Gakrepuin. Bce orpomnoe pasnoobpasne ¢popm cospe-
MEHHON OPraHM4ECKOM JKM3HWM OTHOCHTCA K MMpy a3pobos. B Geckmuc-
NOPOAHOM Cpeae Tenepb MOrYT XMTb NMWbL HekoTopsie 6Gakrepun aa
NApAa3UTHUECKHE OPraHM3Mbl.

Hu3Hb, 3apOAMBIMCL B OKeaHe, B Te4YeHMe MHOrMX AECATKOB
MMANMOHOB NeT He NoKMAana csoen konsibenu. 3a 3to spems 8 npo-
uecce 3BONIOUMM MOPCKME PACTEHHA M XKMBOTHbIE AOCTHIAIM AOBOALHO
BbLICOKOW CTENEeHM CNOHOCTM,

CHauana Ha cywy «sbibpanucb» 3enexbie pactenus. Takas ouepea-
HOCTb COBEPLIEHHO MOHATHA. YCNOBMA OCBELLEHHOCTH B BOAE 3HAUM-
TEeNLHO XyXKe, YemM B BO3AYWHOM CpeAe, & PacTeHMs ANA YCNeWwHoro
POTOCHHTE3A HYXKAAIOTCA B OBMAMM CONHEUHOro cBeTa. MOXHO NpeacTa-
BuTb ce6e ABA OCHOBHbIX NYTH, NO KOTOPbLIM 3ENEeHbIe PACTeHWs NPOo-
HUKANKM M3 MopA Ha cywy. OauH NyTb Mm OTKpLIBanK pekn. Yepes peu-
Hble YCTbS, ewe He NOKMAAR BOAHYIO CPeAy, PAacCTeHMs NOCTeneHHo
noAHanuce Ao 3a6onoueHHsix yuactkos. [pyrod nyTb cBs3aM C 3a-



BoeBaHnem pacteHuammn Geperosoi nonocel. Ha 3emne onn o6penn sce
HeobxoaMuMbIe YCnoBMa QNS YCNEWHOro PAa3sBMTHA M NOTOMY 60nblumH-
CTBO rpynn BbLICWIMX PACTEHMN (MXM, NNABYHLI, NMWAWHMKM, XBOLUM,
NANOPOTHMKKM, FONOCEMAHHBIE M UBETKOBLIE), a TaKKe HaCTb HM3LWMX
(Hanpumep, rpubibl M AMWANHMKM) — 3TO THNMYHBIE HA3@MHbI@ OPraHM3-
mbi. B mope xuByT Tonbko Hu3wHe, Hanbonee apesHne NpeacTasuTenu
pacreHnin — GakTepum M pasnuuHbie rpynnsl BOAOPOCNEN.

CoBpemeHHas HA3eMHas PAaCTMTEeNLHOCTL COBEPWEeHHO noTepana
cea3b ¢ mopem. bonee Toro, mopckas Boaa Ans 6ONLWMHCTBA M3 HMUX
ryburensHa. Ho Bce e mumelorcs m uckniouenns. Heckonsko supos
CAMbIX BbICOKOPA3BMTbIX (UBETKOBLIX) PACTEHMNH CHOBA BEPHYAMChL B
OKeaH. ITO MOpPCKMEe TPaBbl 30CTEPA M TANACCMN, A TaKKe KyCTbl M
Aepesbs manrpos. O Hux Byaer ewe ckazaHo B pAanbHeNHWwem, A Teneps
o6paTuMCs K 3aceneHuio Cywm.

Kak yme rosopunoce, nepsbiMM CTanM NOKMAATL MOpe 3eneHbie
pactexus. [lo Tex Nnop, NOKa 3TO He NPOM3OWNO, Y MOPCKMX JKMBOTHbLIX
He 6bIn0 6MONOrMUECKOro CTHMYNA BLIXOAWTL HA Cylly: MMTATLCH Tam
6bin0 Heuem, a B csete OHM He ocobeHHO HywAaanuce. Mocne toro,
KaK 3eMNA NOKPbLINACL PACTHTENLHOCTLIO, OBCTAHOBKA PE3KO M3MEeHM-
nace. OuesnaHO, Nepsbie HA3eMHbIe XHBOTHbIe 6binu pacTuTensHONA-
HbIMM, HO BCNEA 33 HUMM MONBMAWCD M XMLLLHMKM.

BONIOUMOHHOE pA3BMTHE HKMBOTHbIX (B OTNMUME OT PACTeHMM)
ycnewHo NPOXOAMNO B BOAHOW cpeae. MHorne npocresiwne, 6onbwmH-
cTBO rybok, NOUTH BCe KMLWEYHONONOCTHbie (Meay3sl, Kopannsl M Ap.),
MHOXECTBO NANOCKMX, KPYFrAbIX M KOMNbWYATbIX YepBeN, MONMIOCKOB,
Pakoobpa3HbiX, MrAOKOXKHE (MOPCKME @XM, MOPCKMe 3Be3Abl M Ap.),
HM3WKE XOPAOBbIE XMBOTHbIE (AcuMAMM, Canbnbl), MHOrMe pbibbi, a
TaK)Ke Uuenbid PSA APYrMX MEHee M3BEeCTHbIX FPYNn >HBOTHBIX —
TUNMUHbIe obuTatenu okeana. Takum o6pasom, NpeaCTaBUTENM KMBOTHO-
ro UApPCTBA AOCTHIAM B MOPE BLICOKOW CTENeHW COBEPLIGHCTBA.

Y NPUMMHTHBHLIX APEBHEMWIMX MMBOTHBLIX, TAK K€ KaK M y cospe-
MEHHBIX KMLIEYHONONOCTHbIX (MeAy3, aKTMHMH M AP.), MOpPCKas BOAA
OAHOBPEMEHHO CRYXXMNA M M M BHYTPEHHeN CPeAOH OPraHM3Mma,
NPOHM3bLIBAR ero Hackso3b. B 3Tux ycnosuax Bce knetku nepsbix M-
BOTHLIX NPHMCNOCOBMAMCE K CONEHOM BOAE, COAEPIKAWEH KOMNAEKC
PacTBOPEHHbIX HeopraHuueckux conei. M3 nokonenus 8 noxoneHwe
NPMCNOCco6neHHOCTb kK ONpeAeneHHbIM NPONOPUMAM CONeN BO BHYTPEH-
HeW cpeae ykpennanach M crana abconioTHO HEO6XOAMMON ANS HKM3HMK.
flaxe nocne Toro, KaK y XMBOTHbIX NOABMAMCL MAOTHLI® KOXKHbI@ NOK-
POBLI, PAKOBMHLI M ApYrue o6pa3oBaHMA, OTrPAHMUMBAIOUIME Teno OT
BHELWHeM CPeAbl W 3ALMLIAIOWHE ero OT PAa3NHUHbLIX BPEAHbIX BO3AEM-
CTBMH, BC@ MX BHYTPEHHME TKAHM NPOAROIIKANM OMBIBATLCS KPOBLIO,
61M3KON NO COCTaBY conel K MOPCKOW Bope. Buiigs Ha cywy, xm-
BOTHbI@ COXPAHMAWM B CBOEM KPOBM M Boobwe B cBoei BHyTpeHHeM
cpeae conb OKeaHa.

Mepsbie Ha3zemHble NO3BOHOWHBLIE IKMBOTHbLIE MONBMAMCL OKONO
350 munnnoHos ner Haszan. MMeHHO 3TOT CPOK OTAenser uyenosexa or
ero npeakos, oburaswmnx B8 naneosowckom mope. Ho B8 namsre 06
3TOM BPEMEHM Mbl A0 CHX NMOP «KHOCHM MoOpe BHYTpu cebanx...

Hawa kHura nocssuieHa xu3Hu B okeane. B nein Byper pacckasawo
O PA3NMUHBIX MOPCKMX PACTEHMAX M XKMBOTHBIX, & MX HACHUMTLIBAGTCSH
OKONO YeTBEPTH MHMANHOHA BUAOB. YTOGLI Nnerue moXkHO 6bino OpHeHTH-
pOBATLCA B CHCTE@MATHMUECKOM MOSNIOKEHHHM OCHOBHbLIX FPYNM OPraHM3-
moB, cyuiectsyer o6obuieHHas cxema, KOTOpPas MWMeeTr BHA
KNaccMueckoro «apesa xu3nun». bonee npumurusHbie m camsie apes-
HM@ PACTEHMA MW JKMBOTHbIE MOMELAIOTCA B OCHOBAHMM «ApPEeBax.
BepwmnHy cxembl 3aHumaoT Hanbonee cosepuweHHble W COOTBETCTBEHHO
cambie monoasie rpynnel. O cTeneHn PoACTBA MEXAY HUMMH B KAKOH-TO
Mepe MOXHO CYAMTb MO PACMONOKEHHIO CHMBOAMYECKHX M30BpameHun
PAcCT@HMH M JKMBOTHLIX.

Kak BuauTe, «ApeBO MM3HM» CBOMMM KOPHAMM rnyboko yxoamut B
OKeaH. ITMM NOAYEPKMBAETCA PONib MOPCKOM CPEAbl B PA3BMTMM OpPra-
HHYECKOro Mupa. JIMWb KOHUEBbLIE BETBM «APEBAa» COOTBETCTBYIOT MKM3-
HM Ha cywe, B BO3AYWHOH cpeae. OAHAKO HECKONLKO TAKMX BETOWEK
CHOBA CKNIOHMANMCL K OK@AaHY.
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