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PHKCHPYeT a30T HA CBETY B AHAPOOHBIX YCJIOBHAX.
Tlpn nosiBAeHNN KICA0POA B Cpejie a30TPHKCALIA NPeKpalaeTcs,
HauHHaeTCs POTOCHHTE3.
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Jkonorus. baktepnn BCTpeyaloTcs B No4Be, Ha AHE 03ep N OKeaHOB — MOBCOAY,
roe HakannmBaeTca opraHmyeckoe BelecTBo. OHUM XKUBYT B xonofde, Korga CTonounk
TEepMOMETpaA YyTb NPEBbILIAET HYNEBYIO OTMETKY, N B FOPAYMX KUCIOTHbIX
NCTOYHMKaX ¢ TeMmnepaTypon Beiwe 90° C. HekoTopble BakTepun NepeHOCAT OYEHDb
BbICOKYIO CONEHOCTb Cpefbl; B YaCTHOCTU, 3TO €ANHCTBEHHbLIE OpPraHnU3Mbl,
obOHapyXeHHble B MepTBOM Mope. B atmMocdepe oHM NpUCyTCTBYIOT B Kannsix BOAb!,
N nx obunue Tam obbIMHO KOPPENUPYET C 3anblfIEHHOCTLIO BO3ayXa. Tak, B ropogax
Ooxaesasi Boga CoaepXuT ropasno bornblue baktepui, YemM B CENbCKON MECTHOCTM.
B xonogHom Bo3gyxe BbICOKOropuin 1 nossipHbIX obnacren ux mano, TeM He MeHee
OHW BCTPeYaloTcd gaxe B HMXKHEM Crloe cTpaTtocdepbl Ha BbICOTE 8 KM.
['ycTo 3aceneH bakTepusimu (06bl4YHO Be3BpeaHbIMU) NULLEBAPUTESNBHbLIN TPAKT
XUBOTHbIX. QKCNEPUMEHTbI MoKasasnu, YTo Ans Xn3HeaearernbHOCTU 60MbLLINHCTBA
BUOOB OHWN He 0b6A3aTenbHbl, XOTH U MOTYT CUHTE3NPOBATb HEKOTOPbLIE BUTAMUHBI.
OpaHako y XXBa4yHbIX (KOPOB, aHTUMNOM, OBEL,) U MHOTMX TEPMUTOB OHW Y4acTBYIOT B
nepeBapmMBaHUN PacTUTENBHOM NULLN.

Kpome TOro, MMMyHHasi CUCTEMA XXUBOTHOTIO, BbIPaLlleHHOro B CTEPUSIbHbIX
yCNoBUsIX, He pa3BUBaeTCA HOPMaribHO U3-3a OTCYTCTBUSA CTUMYNALUM
o6akTepusimu. HopmanbHas 6aktepmanbHan «drnopa» KMeYyHUKa BaXKHa TaKxke
ANA nogaBrieHMsA Nnonagarwmx Tyaa BpeaHbIX MUKPOOPraHU3MOB.




CTPATUTPAD®UYHECKUE U TEOXPOHOJIOMMYECKUE
NOOPA3AENEHUA OOKEMBPUA
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[locnegoBaTenbHOCTL CTAHOBJIEHUSA opraHuyeckoro MUpa

1. TlosiBneHne pasHbIX rpynn 6aktepun (xemodoccunmm)
—4-3.8 mnpa.n

. NpokapunoTHble unaHobaktepum — 3.8 -3.5 mnpa.n

. OOHOKNeToYHbIE 3BKApUOThI - 2.7 Mnpa.n

. ['pnbbl — HEe no3aHee 2.4 mnpAa.n

. MHorokneto4Hble Bogopocnu u Hu3wune Metazoa
(auenomatbl) — Ao 2.1 mnpa.n

. Llenomatbl gpeBHne - 1.6 -1.5 mnpa.n

Bbuocdepa cHavana Obiyia NPOKapMOTHOM,
3aTeM NMPOMEXYTOYHOU N 3IBKAPNOTHOMU




B apxee (2.8 muapa.a u apeBHee) armochepa 3emin Obljia BOAOPOIHO=
CEpPOBOI0POHO=-MeTaHOBAasly Oe3 cBoOoaHoro O, Ero nosibaenne ~ B nepuon 2.8-2.2.

MUJIP/aJ1

& «YEePHbIX KYPUNbLUNKOB» C
a AHe OKeaHa c obunuemM MeTaHa u
)poaa, rae HeT cBeTa U ecTb
OMOCUHTE3

FTMTTOTE3A

RV ORA3AQJ, YTO B
POTEPMAJSIbHLIX UCTOYHUKAX MNMpU
patype cebiwe 80 rpaaycoe moxer
DUCXOAUTb AOUOreHHLIU CUHTe3
HUYeCKux seujects, B YaCcTHOCTU
JIOT, U3 yrapHoro rasa, uUaHuUCToro
poAa U ApYrux HeopraHUYeckux
HeHWA. TO OTKpbITUE — BAXHLIU
ERERNOIIB3Y FUNOTESLI, COornacHo Ha cHumke: «obriako» cynbduaa xe
JOU XKU3Hb Ha 3emne 3apoaunachb NOAHMMAaETCHA Hag BbIXOAOM ropsiinx BoA H
AYUX BYJIKGAHUYECKUX UCTOYHUKAX. aHe
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Camble nepBble KNETKN, NPOoKapnoTbl (cnesa), Obinn KpanHe NpuMUTMBHBIL. Bee
cogepaBLUMecH B HUX XMMUYECKne BelecTsa, Bkntodas [JHK ¢ reHeTnyeckum Kogom, Obinu
nepemMellaHbl U pa3bpocaHbl Mo Bceun knetke. B 6onee no3gHMX - 9yKapmoOTHbIX - KneTkax
(cnpaBa) UMenucb ManeHbkne BHyTPEHHNE oTaeneHns ¢ cobcTBeHHon 060104kon. OHK
cogepanm XMmuyeckne BeLwecTsa Ons onpeaeneHHbIX peakunm, NpuydemM B KaXKaoM N3 HUX
Oblna MMEHHO Ta cpefa, kotTopas Heobxoauma Ansa Hambonee BbICTPOro TeYEHUS AaHHOWN
peakuunun. [1HK Obina cocpegotoyeHa B XpOMOCOMaX, HaxXoAdALWMXCSA BHYTPU KNETOYHOIo
4pa, OKPY>KEHHOro saepHon 0b6oroyvkon. Agpo ynpaBnano BCen Xn3HeaeAaTeNbHOCTbIO
KNETKMW.




Uckonaemblie 6aKTepvw|: a - HuT4yaTble (MOHronna, HUKHUIA KEMBPUIA)
6 - raHTeneBngHble (KasaxcTtaH, HUXHUIN KemBpui).
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[okeMbpunckme n kembpumckmne 6aKkTepun M3 KpeMHeN




B 90-e roabl XX Beka
HeMeLKue uccnegoBsartenu
OOHapyXuUnu, 4To

nypnypHblie 6akmepuu —
MUKPOOPraHU3Mmbl,
CNocoOHbIe okucnaTb Fe
6e3 yyacTtua Kucnopogaa (B
xoAe aHa3pPoOHoro
¢poTOoCUHTE3A,
MCNONb3yeMoro nuMmu ans
NONy4YeHUs1 SHEPrun U3
cBeTa U ABYOKUCHU

yrnepoga)

bie xene3sopyaHbie opmauun = MK D (B Hux yepeaytores ¢
oKcuAa xernesa u kBapua). JokecnunuTbl (jaspes —Aluma)

HepaBHMe onbITbl (KanudopHuitickuin TeXxHONOL.UH-T, YHMBepcuTeT TIo6MHreHa n YHuBepcurteTa
Anb6epThl), NOATBEPAUNN TOT (haKT, YTO Crion okcupaa xenesa B XKD mornu
NOABNATLCA B pe3ynbrate AesATeNbHOCTU NypnypHbIX 6akTepun. TonwmHa crnos
NypnypHbIX OaKTepUKn, KOTOPbIN ObIN Obl HEOOXOAUM AFIA NONMTHOrO OKUCIIEeHUSA
NPOXoAMBLUUX Yepe3 Hero YacTtul Xxernes3a AoJKHa cOCTaBnNATb okono 17 meTpoB

(cenyac 6akTepuanbHble CFIOU TaKOW TOSILWMHBI MOXHO HAaUTKU, Hanpumep, B
YepHOoM mope).
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L OCCUMMK UCKOMaeMbIX GakTepuii 3 MapraHueBbIX pya




Pudenckume crpomatonntbl Ypana (YcTtb-KaTtaBckuun, bakanbckum p-H)




CTpomaTtonut 13 BepxHenepmckux nopog (TatapcraH)




CoBpeMEHHbIE CTPOMATONNTbI — MOCTPOMKM LIMAHO-6aKTEPUAsIbHBIX COOBLLECTB




cneu,mchqHue CNOXHble CbOprI xeM0-6aKTepmaanoro NnpounucxoxgeHud
NpeacraBneHbl onan-goNIoOMMTOBOM accoumnaumen, BMeLlaroLwme nopoabl 6MoxeMoreHHO-0ocagouHbIN
OONnoMuT
(MpaBbIN Geper p. Bonra, TatapcTtaH, BepxXxHenepMcKne OTOXeHuUs)




HerfectuH

UccneaoBaHus metonom
3NIeKTPOHHOro napamMarHMTHOro
pe3oHaHca (9IP) 3Tux oobLeKkToB
nokasanm, YTo B Ux
MUHepanbHbIX MaTpuuax
coaepKaTtca ocTaTKu
MCKOMaeMbIX OpraHN4ecKux
BellecTB HU3KUX cTeneHeu
MeTamopduama.

BepXHenepMcKue oTnoXeHus




NonomutoBble 060CcOONEHNA Ha npaBoMm Gepery p. Bonrn | (pecmy6uanks
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CoBpeMeHHOe ecTecTBO3HaHME BblaBUIaeT BENUKYHO
npobnemy XXI| B. - cmpemsieHue ob6bsICHUMb 8Ce XXUeoe Ha
OCHoO8e (BU3UKU U XUMUU, 8KJTFHOYasi U NMPOUCXO)XXOeHue
XKU3HU

Y4yeHble npuxoaaT K BbIBOAY, YTO HA OMONOrM4eckom
YPOBHE He 3ap0XXAaeTCA HNU4Yero nNnpUHUUNuUanbHO HOBOrO,
a BCe HUCXOAUT K MUPY aTOMOB U monekyn. NMpouncxoaur
NULWb YCII0OXKHEHUEe CUCTEMbI 3a CHET KOMOMHUpPOBaHUSA
nepapxmuyHoOro MHoXecTtsa NoacucTemM

[Lima-de-Faria, 1988, 1995, 1997; Iluma-ge-Papusa, 1991;
Yushkin, 2000; 'mus3bypr, 2001; Berg, 2000].




Moaenu npeabuosiorudyeckmx
opraHusmos. MuHepasibHbI A
opraHusmobuos

2000 um
Puc. 1. Kpucramns! ¢pubpokepura — BO3MOXHbBIE MOJIC/H NPeiOHONIOrHYeCKHX CHCTEM

~ . 6. KTEPHAIIB! etka Echericia coli — me AHOTEXHOJIO!
CxanupyIOnuil 3MeKTPOHHbLIH MHKPOCKOI, HAMETP BOIOKOH ~15 MKM Pac. 6. Baxrepransnas kiersa Echericia coli — wera HAHOTeXHONOrA




