


Ta'RE+o p’ epBble yBuaenu @ayHy rmapoTepm, FJ'Iy6OKOBO,l;I,H
a OHe oKeaHa.

[J1a3aM reosioros, CnyCctuBLINXCA B NOABOAHOM arinapare B MOpe B panoHe

FOCCKMX OCTPOBOB M AOCTUrLKX AHA Ha rnyouHe 2,6 KM, Npeacrana
doaHTacTn4eckas

OXXEKTOPOB BbICBETUIIM U3 MpaKa BEYHOM HOUMN (haHTacTU4eckoe
ByncTeo
SX TENNOW BOAbI B YyrnybneHnsx gHa, kak 6ynoyku B KOp3nHe,

| CHEXXHO-6€enble ABYCTBOpYaTble MOJIJTIOCKU, TPO3abAMU
BUCESN

ANMiIa BDARLOIM AafLie NAKvIA 4 rtNAR LT TaNnUAaAfia TRvV/AKia



N 31O Tam, rae HEBO3MOXEH (POTOCUHTES, A€ HE BCTPEYaloTCA pacTeEHUS-
NpoAYyLEHTHI, ABNAKOLMECSA NEPBLIM 3BEHOM MULLIEBON LIEMNN,
Mepuatolias Boga, B KOTOpomn Kynanucb obutatenu Painckoro caga (MMEHHO
9TO Ha3BaHWE ObINIO0 MPUCBOEHO OTKPLITOMY MOM0), CUINbHO HachbIlEeHa

CepoBOAOPOAOM.

\ \\,
Takume 6aLLUHM C ObIOLWUMMN N3 HUX YEPHBIMU "AbIMaMN" U3BECTHBI
cenyac
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nog NMeHem L-IéprIX KYPUJTbLLINKOB.



YeM Xe nuTaroTcsa oouTaTenm 3aeLllHux

CaPpOD L BID THALPKUT aTOM Cepbl B BOCCTAHOBINEHHOM BUAE, NErko
OKMCHSIETCH C

BblAeneHnem 00MbLIOro KofinyecTBa aHeprn. INpu Hann4nm onpegeneHHbIX
cucTem
dEePMEHTOB 3Ty SHEPTUIO MOXKHO YTUNNU3NUPOBaTb, UCMNOMNL30BaB ee A1 CUHTEe3a
ATO.
A sHeprus AT, B cBOIO ovepeab, MOXET ObITb NCMOSIb30BaHa ansd
BOCCTAHOBMIEHUS
yrnepoga n cuHtesa «0bbl4YHbIX» NUTaATENbHbIX BELWECTB (YrnesoaoB) 13
yrrnekucnoro rasa. Heobxogumble epMEHTHLIE CUCTEMbI UMEIOTCA Y psiaa

BNUAOOB DakTepun.

[Togo6bHO 3eneHbiM pacTEHUSIM, OHM ABASAKOTCSA aBTOTPOMHLIMU OpraHn3Mamu,

W N\ C] alm - - - ) A aVla A IR VaYalldaVlwa

2H.S + 30, - 250, + 2H,0 + energy

6H,0+6CO_ t+energy - C.H, 0, +60,
CH,+ 20, - 2H,0+CO,+energy

B geno BcTynaoT Tak &%nggﬁm@mmme C BOOOPOOOM,
coeanHEHNAMM a30Ta N METAHOM. /1 BCe OHU CUHTE3UPYIOT OpraHnKy, OpraHuky,
OpraHuky... KoHe4YHo, Ha rofiogHbIX rnybuHax Ha 3Ty opraHuKy HeMeanNeHHO
HaxoaAaATcs noTpebutenu.




Hydrogen Sulfide
. N

Chemosynthesis
6CO, + 6H,O + 3H,S =+ C H O, + 3H,SO,

carbon water hydrogen sugar sulfur

dioxide compounds
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DOTOCHMHTE3 XEMOCMHTE 3

cepoeoaopoa
ropsiuero McroMHMKa
consue HO AHEe oKeaHa
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Mep B 1953 Bo ®paHumum b
Eweé B 1887 r. pyccknn mnkpobuonor C H. BVIHOI'pa,D,CKVIM \
OTKPpbIJ1 6aKkTepmnanbHbl XeMOoCUHTe3. OKa3asiocb, 4YTO
. HeKoTopble 6aKkTepun ToXe yMelT co34aBaTb HOBOE
opraHM4yeckoe BellecTBO M3 HeEOpPraHN4YecKoro, HO TpaTAaT
Ha 3TO 3HEpruto, NoJy4yaemyto He OT CO/THEYHbIX yvyen, a |
OT XMMUYECKMNX peaKkunin, Npu oKMcneHnn aMmmmaka,
Bop,opop,a coeiIMHEHNN Cepbl, 3aKUCHOIo Kenesa n ap. /\
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AHa3pob6bHble xeMoaBTOTPO(PbI

BaxHoe 3HayeHue B npupoae MMeroT 68KTepI/II/I CNOCOOHbIE nony4yartb 3Hepruro
N3 HeopraHN4YecCcKux coeANHEeHUU B yCIioBUAX OTCYTCTBUA KNCIIOpPOAA.

. . y Ld . - "~
e [eHuntpudunumpyrowme 6akrepmm crnocobHbl BOCCTaHOBUTb HUTPATbI
A0 ra3006pa3Horo a30Ta N 3aKUCH a30Ta.

10H + 2H* + 2NO,"— N, + 6H,0 + ATO
B oTcyTCTBMM AaHHbIX 6aKTepUin coaepxaHme asoTa B aTtmocdepe
YMEHbLUMNAOCb Obl M POCT pacTeHnn n buomaccol Ha 3eMsie OCTaHOBWUJICA.
e Cynbdarpeayumpyrowme 6akrepmmn crnocobHbl 06pa3oBbIBaThb

cepoBoAopoa U3 cynbdaTta:
8H + SO, — H,S + 2H,0 + 20H" + AT®
Boagopoa ansa aton peakunm 6aktepmm 6epyT U3 NpoaAyKTOB FIMKOMN3A.

JHeprus, KoTopas 3arnacaeTcs B 3TOM npouecce, NCNosib3yeTcs A5 CUHTE3a
OpraHN4YecKmnx coeiMHeHuMN.

2T baKkTepumn BCTpeyatoTcss cepoBoaopoaHOM unie (HanpuMmep, B YepHOM
Mope Ha rnybuHe 6onee 200M). BoNbLUMHCTBE MECTOPOXAEHNIN CeEPbI —
3TO 6BMOreHHbIe OTIOXKEHUS Cepbl.




ASpPObBHbIX

XeMoaBTOTPOd bl

MosiBUBLLUMNCA B aTMoCcdepe 3eMnm MOMEKYNSPHbIA KNCNOPOA BbICTyMNan B KauyecTBe
cunbHOro okncnutens. OAHUM M3 NepBbIX CTa/IM UCMNOSIb30BaTb a3pobHbIN 06MeH
6akTepuun, OKNCNALWME HEOPraHMYEeCcKMe COeAMHEHUS a30Ta, Cepbl, Xenesa.

Hutpndvumpyrouwme 6akrepmm — oOKUCASAIOT aMMMaK 40 HUTPATOB.
NH4+ HUTPUTHble bakTepun__, NOZ- HUTpaTHble bakTepun__ No3-
HecMOTpsa Ha NpUCYTCTBUE KUCNOpPOAa B peakunsaX OKUCNeHnss aMMmnaka,
| SDHepreTnyeckun 6anaHc y HUTpudunumpyrowmx 6aktepmin okasasncs o4YeHb
| HA3KUM.
» CepHble 6aKkTepum — cNocobHbl OKUCATbL COeANHEHNS Ccepbl, 0bpa3ys B
KOHLEe peaKkuunn cynb@aThbl:
S* + 20,— S0O,> unm S* + SO, + 2H,0 — SO,* + 4H*
MHoOrme cepHble 6bakTepun XMBYT B SKCTPEMAJIbHbIX YC/TOBUAX FrOPAYNX
CepHbIX BYJIKAHNYECKNX UCTOYHUKOB. OHU BbiAEPXUBAIOT TEMNepaTypy A0
75°C 1 cnocobHbl OKUCAATL CEPY UM CEPOBOAOPOA A0 CEPHON KUCAOTHI.
JTn 6aKTepun Ha3bIBAKOTCS TepMOdPUIaMu.
XXenesobaktepumn — CrioCobHblI OKUCNATb ABYXBaNIeHTHOE Xene3o A0
TpexBaNeHTHOrO.
FeS, + 35O, + H,O — FeSO, + H,SO,
XenesobakTepuun XnMBYT B PYAHWYHbIX BOAAX, COAepXalWNMX pa3finyHble
coeAunHeHNs MeTannioB, B TOM 4uCre un Xenesa. Yenosek nMcnonb3yer
CBOWCTBA 3TUX 6akTepuin npmn oboraweHnmn pya ans nosayyeHus
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