B vcTopun u3yHeHus npmpogbl nornbITKM 06bSCHUTL Liesloe Yepes YacTb Feopruin SABAP3VH
Ha nyTv pegyKyMoHu3mMa HEOQHOKPATHO CMEHSITTUCh MOMbITKAMM 06 bSCHUTE

YacTu 4epe3s Ljesioe B CUCTEMHOM fogxoae. B coBpeMeHHOM ecTecTBO3HaHUM

9TU TEHAEHLMU BbISTNSINCEL, COOTBETCTBEHHO, B FOCMOLACTBYOLLYIO

MAEOoNoru AapBUHN3Ma C MOJIEKY/ISIPHOVI FEHETUKOV Kak ee OCTPUEM,

U B reocghepHoO-61MOChepHyo cucTemy B3r/sihoB, MPU3BaHHYIO BbISICHUTL

ITPOUCXOXAEHNE V / p » BO3MOXHOCTY YCTOMYUBOrO pas3suTHs.
UDBOJIIOIVIA £
JKVIBHY HA SEMJIE

Tema «[Npovcxo>xxgeHve
1 9BOSTIOLINGA XKN3HU

- e Sl ViMKpOObI
Ha 3emrie» NonucTuHe _ _ \ o e !
Heo6bLATHA. B 3TOM HoMepe : et ; e maT |_| e 6 O
Mbl MPOAOI>KaeM pasroBop L B : ; { - H p

O FMaBHOW TarHe >XN3HU.
YutaTtenu ysHaroT
06 2BOSIIOLINN 9BOMIOLMIO NPUBBLIKAN NPEACTaBNAThL B BUAE AepeBa.

Ccoo6LLEecTB MUKPO6OB — Ero TaK u Ha3blBalOT — 3BOJIOLMOHHBIM.

HEBUANMbIX UCTUHHBIX ' i . Ho oHa, ckopee, HanoMuHaeT nupamnay
«XO3H€B» TNaHeThI, 3ABAP3WH Neoprui AnekcaHapoeuy —

1 0 cosvpaTensHOl poru OEeNCTBUTENbHbIN YneH PAH, ,q0KTc1p
FEOMNOrMYECKIIX KATACTPO 6UONMOrMHYECKMX HayK, 3aBeyoLLni

OTAESIOM MUKPOOHBIX COOBLLECTB
R e WHcTtuTyTa Mukpobronorum PAH
6unocaopepsl. Ho Tem

OTKPbITON. ..

CYMMA BOJIbLLE CJIATAEMbIX

TOOBI KOPPEKTHO OMEPUPOBATH MOHATHEM <«KHU3Hb», HYKHO CHAadYama
pazobparbes ¢ MOHATHEM cucTeMbl. KaKoBbI JKe ee XapakTepuCTHKM?
Bo-1iepBbix, J1106ast cucteMa COCTOUT U3 OTAEIbHBIX KOMIIOHEHTOB, B3au-
MOJIEHCTBYIOTITIX MEKTY cOO0T oTpeieleHHbIM oOpasoM. Harmprmep, mpo-
CTEHNIMI OTHOKIETOUHBIN OPraHM3M COCTOMUT U3 4-X KOMIIOHEHTOB: MEMOPaHbI,
MU30JUPYIONIEH KIETKY OT OKPY’KaIoNeH cpesbl, HACAeICTBEHHOTO MaTepruaa
B Buzie JIHK, pubocombr (ammapata /s cHTe3a 6eKa) ¥ MHTOTIA3MBI, T. €.
BHYTPEHHEI KIETOUHO# CPeJIbl, THe MPOTEKAIOT BCE MPOIECChl MeTaboIu3Ma.

Temrepb NITaBHO TIEPEXO/INM K IVIABHOMY TE€3UCY: CBOMCTBA CUCTEMBI He SBJIAIOT-
€S TIPOCTOT CyMMOT CBOFICTB COCTABJIAIONTNX ee KOMITOHeHTOB. Ha aToM ypoBHe
BO3HHMKAET HOBOE KayecTBO. BCIIOMHMM, HApuMep, U3HAYAIBHYIO JIUCKDET-
HOCTD JKU3HH: XOTSI BCe KJIETOYHBIC KOMIOHEHTHI U UCTIOTHIIOT KOHKPETHDIC
6uosToTIYecK e (QYHKITNH, JKU3HD SIBJISIETCST CBOMICTBOM CHCTEMBI KOMITOHEHTOB,
0OBEIMHEHHBIX B OPIraHU3M, U TOJIBKO B BUJI€ OPraHU3MOB HAM H3BECTHA.

Cuiemyioliee, Ha YTO HYKHO 0OPATUTH BHUMAHUE, — 9TO HEM30EKHAS Mepap-
XUIHOCTD crcTeM. UTOOBI MPaBUILHO HCCTEI0BATD CHCTEMY, TPEOYETCS TPEXY-
POBHEBBIN aHaN3. To ecTh HEOOXOAUMO HE TOJIBKO YUUTHIBATH BCE BXOAIINE
B CHCTEMY 3JIEMEHTbI, HO ¥ MOHSTh, B KAKYI0 OOJIBIIYIO CUCTEMY OHA BIIUCHI-
Baetcs. JI060i opraHn3M CyIecTByeT He caM 1o cebe, a JIMTIb KaK COCTaBHast
4acTh KaKOH-M60 9KOCUCTEMBI, BKJIOUAOIIEH cpely oOuTanus. A pasHbie
HKOCUCTEMBI SIBJISIOTCS YacTsiMu Orocdepbl, BKIoyaoniei B cebst ouory (sku-
Bo€) U reorpadudeckyio 060m0uKy 3eMin. M nMeHHO 3Ta GOIbINast crcTeMa
HMeeT OTIpeIeIsTtolee 3HaUECHHE JIJIs CYIECTBOBAHMUST JKU3HU BOOOIIIE.

Kpatko ymomsameM erie 1Ba 09eHb BAKHBIX CBONHCTBA CHCTEM, K KOTOPBIM MBI
ele BepHeMCs: TIepBOe — B CHCTEMY MOKHO TIOMECTUTD TOTBKO COBMECTHMBIE
C Hell 3JIEMEHTBI, TIPU 9TOM JIJIsI COOTBETCTBUSI UMEIOT 3HAUYE€HUE TOJIBKO (PYHK-
IMOHAJIbHBIE CBOTICTBA. VI BTOpOEe — (hyHKITMOHATTBHBIE CUCTEMHbBIE KOMITOHEHTHI
MOTYT OBITB C YCTIEXOM 3aMEHEHBI IPYTUMHE CO CXOTHBIMU (DYHKITUSIMH.

S e
. Pudperickne 6akTepuasibHbIe .
&\- CcTpOMaTonuThI, ABCTPaIMA
L K -y +
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[MNOTE3bI U ®AKTHI « bronorus

PekoHcTpykuumsa
CTPOMaTONUTOBOW
NOCTPONKMN

EcJin KTO-TO cUMTaeT, 4To Mbl 3psi pasOUpPaINCh ¢ OCHO-
BaMU aHAJIM3a CHCTEM, TO ITyCTh IIOITPOOYeT BHIBECTH CBOM-
cTBa Guocdepsl W3 CBONCTB MHMOPMAIIMOHHBIX HACJE]]-
CTBEHHBIX MOJIeKyJl! DTo OyIeT Tak sKe HEKOPPEKTHO, KaK
HAYaTh [IOUCKU <YHUBEPCAIBHOTO OOIIEro Mpejikas 6e3 yet-
KOTO IPE/ICTABJIEHNS O Cpefie OOMTaHUs M TEOXUMIIECKIX
IIpOLECcax, B KOTOPbIE OH JOJIKEH BIIKCATBCS, 4TOODI 00e-
creunTh cebe ATUTENbHOE CyIecTBOBaHne B MaciiTabax
9BOJIIONMOHHOTO BpeMeHn. UTOGBI OHATH, KaK BO3HUKIIA
U HBOJMIOLMOHUPOBAIA JKU3HD, HY:KHO CJIEJ0BATh JOTUKE
aHanmsa GOJBIINX CHCTEM «CBEPXY BHM3», OT 00LIEro
K 9aCTHOMY, YTO MBI JIaJIbIIle ¥ TOTBITAEMCS C/IeTaTh TIPH
PACCMOTPEHUH 9BOJIOINI MUKPOOHBIX COOOIIECTB.

ABryct » 2004  Ne 1 (2)

BepxHuii umaHo6akTepuanbHbIv Cron
COBPEMEHHOro ranouibHOro marta.
XXryt Microcoleus chthonoplastes,
COCTOALLMI 13 6onee, 4em 20 TPUXOMOB,
OfEeTbIX OOHOW TOHKOW CIN3NCTON,
MecTamu cknag4aTon 060/104KoM

«Ha 3ape xwu3Hu Ha 3emne
CyLLecTBOBASIO J/INLLIb
poKapmnoTHoe coobLLYEeCTBO,

M CTaHoBJIEHWE 6UOCEPBI
rpovcxoamsio rnog AevcTenem
TOJIbKO 6aKTepuii. Bce ocTtasibHble
COObITUSI — JIULLIb MOAUOUKaLMs
61ocghepHoi CUCTEMbI, CO34aHHOV
B MEPUOL UCKITIOYUTESTbHOIO
rocriogetBa “HeBuanmbIx”>» (. 3.)

XXW3Hb HA CTAPTE

Haunewm ¢ Toro, uto nepsuutyto 6uochepy 3emin chop-
MUpOBaIK GakTepuu Wiu, Hojiee CTPOTO, NPOKAPUOMbL
(6e3bsiIepHbIE OTHOKJIETOUHbBIE OPTaHu3MbI). [TpeacTaBuTsh
cebe pokapuoTHYyIO Grocdepy paHee, deM 3,5 MIIPI €T
Hazajl, KpaliHe 3aTPYJHUTETHHO 1U3-32 OTCYTCTBUS COOT-
BETCTBYIONUX FeOJIOTMYECKUX JAHHBIX — 32 UCKJIIOYeHeM
OIMHOYHBIX MECTOHAXOXKAECHUI MeTaMOPMOU3NPOBAHHBIX
apxerickux mopoz. [loaTomy coBpemMeHHbBIE PEKOHCTPYKITUH
HOCSIT HECKOJIBKO 3BIOKHET XapaKTep ¥ CTPOSITCS TI0 aHa-
JIOTUN.

Bce cBOOOHOKMBYIIIE OPraHU3MbI B KAYECTBE MCTOYHM-
Ka 9HEPTUM UCTIOTb3YIOT OKUCIUTETbHO-BOCCTAHOBUTEb-
Hble peakiuu. IIpocreiinM MUKPOOHBIM COOOTIIECTBOM
MOKHO CUMTATh COOOIIECTBO 2UAPOZEHOMPOPHBIX MUKPO-
opzanusmos. B kauecTBe BOCCTAHOBUTEJISI OHU UCTIOTB3YIOT
BOJIOPOJI, 06GPA3YIONIHIICS TIPU PeaKInu BOJBI C Tieperpe-
TBIMHU TOPHBIMH TTOPOZIAMH, T. €. B YCIOBUIX JOCTATOIHO
BBICOKUX TeMIeparyp. Takre opraHu3Mbl ceifyac MupoKo
BCTPEYAIOTCS CPEN TIPeACTaBUTeNel TIyOMHHON MUKPO-
(ropbl, HacessTIONIEl TOPBI TOPHBIX TOPOJ TPUMEPHO /10
ray6uabl 3 KM. OUeBH/IHO, UTO Ha TaKoi riyOuHe U B Ta-
KUX YCTOBUSX 9TH PEJUKTOBBIE (DOPMBI B He3aIaMsITHbIE
BpeMeHa MOTJIN JKUTh, UTHOPUPYS yJIbTpaduosieToBoe
UBJIyYeHUeE, TyOUTEIbHOE HAa TOBEPXHOCTH TIPH OTCYTCTBUH
030HOBOT'O CJIOS.

K coskanenwio, n3 aToi rpyninupoBKU HE YIAETCS BbIBE-
cTH homoasmompogos, KOTOPbIE CTATI OCHOBHBIMH ITPOM3-
BOIMTEJISIMHU OPTAaHUIECKOTO BelllecTBa Ha 3emie. ViMeHHO
9T OPraHU3MBbI OTKPBLIN Ha HEOOPATUMO OCTBIBAIOTIEH
TIJIaHeTe HOBBIN BHENITHUI UCTOYHUK 9HEPTUH — COJTHEUHBIT
cger. MoroasToTpodbl HauaIM «paboTaTh» MPHU TEMIIEPA-
Type ot HyJIs1 10 ipumMepro 60°C.

https://scfh.ru/papers/mikroby-derzhat-nebo/ HAYKA u3 nepBbIx pyk

Jamu GaKTepUaIbHOM 1A I€OHTOIOT I

XOJIOK CMHEe-3€JICHbIX B /I[PEBHUX I'OP-

JIET. BOSMO)KHO, OHM 00UTANIN TaKKe

TapKTU/IE), T/le UX OCTAHKU HE MOTJII

JIiAommne co00ii OKaMeHeBIIne 1Ipo-
AYKTbI JKUSHEIEATEJIbHOCTU IPEBHUX

CUHE-3EJIEHBIE YEMITOHBI

Baskueiimmu goToaBTroTpodaMu CTanm yuanobakmepuiL,
U3BECTHBIE KaK CHHE-3€JIeHbIe BOAOPOCIN. DTH yAUBHUTEb-
HbIE CAMOJOCTATOYHbIEC OPTAHU3MBbI, OMIMGOYHO HA3bIBAEC-
Mble BOJOPOCJSAMHU, ceiiuac 0OUTAIOT Ha Haluell IJiaHere
Besjle — B TPOIMKAX, ropax, MOPsX, Ja’ke Ha aTOMHBIX
noauronax. C BOZOPOCIAMU U PACTEHUSME BOOOIIE 9THX
Gakrepuii 0ObEANHAET HATUYME MTUTMEHTA XJ0PO(HILIa,
GJraroziapsi KOTOPOMY OHU OCYIIECTBJISIOT Peakinio hpoTo-
CHHTE3a.

C nosBnenneM nmanobakTepuii Hara OMOTUYECKAS CUC-

TeéMa CTaHOBHTCA aBTOHOMHOIL/'I, C 3aMKHYTbIMU ITUKJIaMH

BCeX GUOTEHHBIX dJ1eMeHTOB. [lnanobakrepuu ciysKkar
MIePBUYHBIMI IIPOU3BOAUTEISIMIA OPTAHIYECKOTO BETeCTBA
u cBOOOHOTO KHCJIOpoja B aTMocdepe, a XxeMOTpodHbIE
GakTepur — AECTPYKTOPAMH, Pa3pyIIAIOMIUMU OPIraHUKY
U BO3BpAIAONMMY ee B OuoTidyeckuil mukii. [Ipu atom
HeIoJIHOE paspylieHne IPUBOANT K HAKOILIEHHIO YTIepo/ia
0Ca/IOYHBIX TOPHBIX TIOPOJ] — KEPOTreHa.

ITepBbie HaHOOAKTEPUH, CXOIHBIE 110 CTPOCHUIO € COBPE-
MEHHBIMHU, JKUJIH, COTTIACHO MaJIEOHTOTIOTIYECKUM JIaHHBIM,
2,7 mupz et Hasaza. VIHTepecHo, 4To 9T HEBOOOPA3UMO

ApeBHUE OPraHn3Mbl C YCIIEXOM I/I[[GHTI/ICI)I/II_II/IpyIOTCH 10

COBPEMEHHBIM OTIPE/IETUTENISIM — TaK MaJlo N3MEHEeHU
npeTepresn OHU 3a MUJJIMAP/Ib! JIET CYIIeCTBOBAaHMsI!
[IpuBenennas BoiIe 1Hdpa JOBOIBHO YCIOBHA, TTOTOMY

4TO, HAITIpUMEDP, MEJIKNE€ KOKKOBH/IHbIE CUHE-3€JIEHbIE, HBIHE

HaceJISAoe OKeaH, TPY/IHO Pa3JIMYUTD 1asKe B MUKPOCKOIL.
[Toatomy mo00HBIE OPraHU3MbI MOTJIU CYIIECTBOBAThH
B ere boJiee IpeBHIE BPEMEHa, HO COBPEMEHHBIMU METO-

UX CJIe/IbI IOKA OOHAPYKUTD HEJIb3S.
Bospact maseoHTOMIOTIUECKUX Ha-

HBIX TIOPOJIaX Ha CyIIIe paBeH 2,2 MJIPJ

Ha BJIQXKHOM TPYHTE, B 9heMepHbIX
BOJIOEMAX U B TMOPUCTBIX TOPOIAX
(KaK B COBPEMEHHBIX ITYyCTHIHAX U AH-

coxpaHuTbcd. Hactogmmmu mamsT-
HUKAMU CHUHE-3€JeHbIM BOIOPOCITSIM
CTaJI1 CTPOMATOJIMTDBI — ITOPa3UTEJIb-
HbI€ «KaM€HHbI€ KOBPbI», IIPE/ACTAaB-

BeposATHO, ocTaTKmn 4exnos,
3aKJIH04aBLUNX MO HECKOMNbKO HUTEW
LpmaHobakTepuii n3 XyocyrynbCKmx
docoputoB
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[MaHOOAKTEPUATIBHBIX COOOIIECTB — KaK POy IEHTOB, TaK
U paspyluTesIei.

YIOMSHYTBIME COOOIIECTBAMHU OBLTa CO3/IaHa MOJHO-
HeHHast Guocdepa COBPEMEHHOTO F€OXUMHUYECKOTO THUTIA.
DyHKIMOHUPOBAJIA OHA JIOCTATOYHO JI0JTO — 2—3 MJIPJL
JIET — U 32 3TO BpeMst chOPMUPOBAJIA YCTONUMBBII KIBOTT
MOKPOB IJIaHeThl. W eciu B KayecTBe KPUTEPUsT 9BOJIIO-
IMOHHOM MPOABUHYTOCTU OpaTh YUCJIEHHOCTh W yCTOM-
YUBOCTH OPraHU3MOB, TO UMEHHO I[MaHOOAKTEePUAIbHOEe
COOOIIECTBO HYKHO CYMTATh aGCOMOTHBIM YeMITHOHOM.

SBOJIIOLUNOHHAS NMPAMUAOA

Cremytomnii aTar B pa3BUTHUN HAIIEH CICTEMBI — TIOSIBJIE-
Hue ayxapuom (OPraHu3MOB C TIOJTHOIIEHHBIM KJIETOYHBIM
SA7IPOM) U MHOTOKJIETOYHBIX OPraHM3MOB. Bpems ux mo-
SIBJIGHUSI TOYHO He yCTaHOBJIEHO, OJTHAKO MOKHO C yBEepeH-
HOCTBIO CKa3aTh, YTO paHee 1-ro MuIp/iJieT Haza/l 3yKaprOoThI
TJIAaBHBIX poJiell Ha 3eMJie He UTPasi.

«3BOJIIOLMNS XNBOIrO 06bIHHO
npeacTaBiseTcs B Buge
reHeasiorm4eckoro gepesa,
pasBuBaroLLierocsi T HEMHOIMmMx
peaKkoBbIx (hopM, KOTOPbIE [OIDKHbI
Obliin 6bl BLIMEPETH KaK MEHEE
npucrnocobrieHHsle. Ha camom

)Ke fesie B ipyUpofe COCYyLLECTBYHOT
MPEeACTaBUTENIN BCEX OCHOBHBIX MPYr
opraHn3moB — OT NPUMUTUBHbIX

[0 caMbIX CJI0XHbIX, — KOrga-imbo
MOSIBNISIBLUMXCS] B UCTOPUU
6uocgepni» (I. 3.)
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CoBpemeHHbii CUCTEMHBIM IIPE/ICTaBJIECHUIM, BIIMCHIBACTCSI B PAMKI
yiKe CYIIECTBYIOIIETO, a COXpaHEHUE «CTapOro» sBJIsd-
ercst HeOOXOIMMBIM YCJIOBHEM JQJIbHEIIIero mocry-

. 4 ranounbHbIN MaT.
v . . ‘ — : 3axopoHeHHble
Cnou ¢ uuctamm

y prose _ 3ereHoil BOROPOCM MATEJbHOTO PA3BUTHUSI CUCTEMBL. 10 €CTh 9BOJIIOIIHL.
; y Dunaliella Ecim cTosaTh Ha 9TUX IO3UIUAX, TO BMECTO OOBIYHOTO
£ y | salina Teod., JBOJIIOIMOHHOTO JIepeBa mepesi HaMu OTYETJIMBO BbI-
{ Ha MoBEepXHOCT PHCOBBIBAETCS HACTOAIIAS SBOTIOIIMOHHAS TTMPaMU/a
£ - KOTOPbIX BUAHbI
i’ - - (nymm, 1o HacTpoeHuio, BaBuionckas GamHs).

XapakTepHble
Wy = - 6yropku

BbicokoTemnepaTypHbii
F ) : «YepHbIA KypubLLmK», 600 M,
BocTo4YHO-TxooKkeaHCKoe NogHsATME

i OJINTOBBIN MOHONUT
H ' SIMU| TOBEPXHOCTSIMM CoBpeMeHHbIV ranounbHbIi mMaT. Linctbl
X O BUOHbI TEMHbIE Dunaniella salina (cnpaBa) 1 cMATble KNEeTKn
¢ bie n 11\ bl — cnefbl nypnypHow 6aktepun Thiocapsa (cnesa)
apacTaH 1€JIbHbIX CTONIBUKOB cpeav CTBOPOK [ANaTOMOBbIX BOJOPOCIIe
_\A. Bblge! A LmaHob6aKkTepusamm

N3BECTKOBOro Marepuana

Cpasy 0TMeTHM, YTO 9YKaAPUOThI U MHOTOKJIETOUHBIE BO3- (o6pase 3 Konnekuyny LerTpareHoro

HUKJIU He Ha TyCTOM MeCTe, HO BITHCAJTICH B TIPOKAPUOTHYIO CUGMPCKOTO [E0TIOMNECKOr0 My3es
X npy O6be[NHEHHOM UHCTUTYTE reosiornm,
6uocdepy, Kak cpefy cBoero obuTanust. JyKaproTHas 6uo-
’ o reoghmsnku n muHepasnorum CO PAH,
Ta OblIA 3HAYUTEIILHO <YKe» IIPOKAPUOTHON Guochepsbi:
r. HoBocnbupck)

TOJIBKO OaKTepUaIbHbIE OPraHU3MbI [I0-TIPEKHEMY BIHOCH-
JIM DKCTPEMAJIbHBIE YCJIOBUS — BBICOKHE TeMIIEPATyPB,
COJIEHOCTD U T. /1. Takue pesmKToBbie MUKPOOHBIE CO001IIe-
CTBa, COXPAHUBIINECS IO CUX TIOP B BHICOKOMUHEPAITH30-
BAHHBIX 03€PaX, MOPCKUX JIATYHAX U THAPOTEPMAX, MOTYT
CILYKUTH MOZIEJIAMU [IpeBHEl Guocdepbi.

B pesysibrare Mbl BUAMM 3HAUUTEIbHOE CyKeHue Oa-
3uca xku3nu. «HoBoe», Kak 9TO U MOJATAETCST COTJIACHO

Cxema nepBo6bITHON
npoKapuoTHoM 6rocdepsl

[NepBble aTanbl MPOCTPaHCTBEHHOM
9KCMaHCUMN XXN3HN

OMUKOHTUHEHTasNbHbIE
(wenbcoBble) Mopst

TepmanbHble

NCTOYHKM
CopoBble 03epa
ONUKOHTUHEHTANbHbIE
(wenbdoBbie) Mops

MHOrokneTo4Hble

/ 3yKapuoThl

KOHTUHEHT — OkeaH
KPATOH

MpokapuoTbl
AKTMBHas okpanHa [MaccuBHas okpavHa ny6uHHbIE (umaHo-6aKTepuarbHele MaThl) T Ny6UHHBIE

rmopotepmMalibHble 0a3uchl rmaporepmMaribHble 0a3uchl
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HOBbIV «CTAPbLIV» MUP

«PenvnkToBble MUKPOOHbIE
coobLyecTBa, pa3BUBarOLLMNECS
B 9KCTpeMasibHbIX YCII0BUX

B HOBOM 9yKapHOTHOM MHPE, BOSHUK-
[IeM «Ha/» TIPOKapuOTHON Grocde-
POii, MOSBUIMCH TPYIIIIBL, CIIOCOOHBIE
BBIIIOJNHATH Te ke (DYHKIMU, YTO
U TIpOKapuoThL. IIpeskae Bcero, sTo
OTHOCUTCSI K BOJOPOCIAM, 110100-
HO IHaHOOGAKTEPUAM 00JIaat0TIM
c1ocobHOCTBIO K oTocunTesdy. OHu
HAYMHAIOT 3aBOEBBIBATH OKEAH U BbI-
TECHATH IIMaHoOAKTEpUAbHBIE CO00-
1ecTBa ¢ MeJIKOBOJIUI MOpe 1 03ep.
Ho, B oT/i41e 0T cuHe-3eJIeHbIX, Y BOLOPOCJIE eCTh O1H
KPYIHbIH HEIOCTATOK: OHU HE B COCTOSAHIN (DUKCHPOBATDH
aTMoc(hepHBIiT a30T.

Aty npobiemy 6uocdepa pelnia Ha ypoBHE co00IIe-
cTBa: M30BITOYHBII CUHTE3 GE3a30THCTOTO OPraHUYECKOTO
BEIECTBA DYKAPUOTAMU CTaJ UCTOYHUKOM VISl SKU3HU
a30TGUKCUPYIONINX GaKTEPUii, pagpylIuTesneil OpraHuKHu.
ITO CIAYKUT HALJISAHBIM IPUMEPOM TOTO, YTO TJIABHBIM
JENCTBYIONIMM JIMIIOM B TIPUPOJIE BHICTYNAET OTHIO/b He
OT/IEJIbHbII OPraHu3M WJIKM BUJ, HO COODIIECTBO KAK KOO-
[EePATUBHOE eIMHCTBO.

Takum 06pazoM, IPUOPUTET B JIIOOOM COOOTIECTBE UME-
10T TPO(UYECKHE, T. €. UIIEBbIE, LU, CO3AAI0NIKME B HEM
«0OMEeH BelIeCTB», aHAJOTUYHBIH MeTabONU3MY KJIETKHU.
Bce rpynmiupoBKu OpraHusMoB B COOOTIECTBE BBITTOJHAIOT
CETh B3aUMO/IOTIOHAIOIMX XUMUYECKNX PEAKIUH, TIPUYeM
OJIMH OPTaHU3M MOKET ObITh 3aMEHEH APYTHUM, OTJIMYHBIM
110 TIPOUCXOKICHUIO 1 BUJLY, HO OCYIIECTBIISIIONIUM TAKYIO
ke pyHKuio. VHAMBUIYYM — HUYTO, OOIIECTBO — Bee!
A €oO0IIECTBO B 11€I0M OTpaHUYMBAETCH TPeOOBAHUSMM
reoU3NIECKON Cpelibl, U TIPEK/e BCETO — TPAHCIIOPTOM
BEIIECTBA MEK/LY dJIeMEHTAMU. YIOBJIETBOPSAET 9TUM TPe-
GOBaHUAM TOJBKO eMHAst 3aMKHYTask cucteMa (pyHKIIMO-
HAJIbHO KOMILJIEMEHTaPHBIX OPTaHu3-
MOB. B mpupozie HeT «yHuBepcaIbHBIX
COJLIAT>, KOTOPbIE B OZIMHOYKY CIIPAB-
Jisiueh Obl CO BCEMU 3ajlauaMu.

TMEPBBIE XXEPTBbI 3BOJIIOLNN

CymecTBeHHO OrpaHnYmMBaia Oak-
TePUAIBHBII MUD TIPUHIUTHATBHAST
HECOBMECTUMOCTh CTPOEHUST TIPOKa-
PUOT ¢ IIUTAHUEM TBEP/IbIM cyOcTpa-
ToM. [TpOX0/I TBEP/I0ii YACTHUIIBI YePE3
MeMOpaHy Hapyiiajd y HuX pabory
camoil kyeTku. [loaToMy «XuITHBIN
00pas» sKU3HU ObIJT HE JJIS TPOKAPHOT.
3MeHeHMst MeMOPAHHBIX CTPYKTYD Y
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(Hanpumep, B rugpotTepmax nam
COLO0BbIX 03€pax), MPEACTaB/IAOT
cobovi aHaslorn 3KOCUCTEM

npoLusioro. PazButne takmx
coobLLecTB B MecTax,

rge “TpaBa He pacTtet

U CKOT He MnbeT’, 03Ha4aer,

YTO 9BOJIOLUMS N YCITOKHEHNE
OpraHn3MoB COMPOBOXAAa/INCh
cyxxeHnem 6asbl xusuu» (I. 3.)

«MunkpobHoe coobLLecTBO
BO3HUKaET He ryTem
PacxoxzaeHusi n rnpuobpeTeHus
Cr1IoCOOGHOCTEN Y OrnpeeneHHbIX
BMAOB, HO cobupaetcsi

M3 QOnIIOreHeTuHecKn
yAaneHHbIXx, “He poACTBEHHbIX"
OopraHn3MoB, ycrioBus /151
KOTOpPbIX 3a[ar0TCs NaH[LLIagToM.
B aTtom cmbicnie aBonoLms

MUKPOBHbIX COOOLLECTB —
OCHOBHas ABvKyLyas cuna
61OreoxXuMmn4eCcKori 3BOJIIOLMN
6uocghepbl — HaxoauTcs

B 0671aCTV HEAAPBUHOBCKMX
npegcrasneHn» (I". 3.)

MEPBBIX TPOCTEUTINX OJIHOKIETOUHBIX
9YKAPHOT, CIIOCOOHBIX 3aXBaTHIBATh
TBEP/IbIe YACTHIIbI, CTAJN KPYITHEHTIIeH
WHHOBAIIMEH, TIPeIIeCTBYIONIEH po-
YUM U3MEeHEHUSIM B apXUTEKType UX
keTok. C aToro BpeMeHu 060J0YKI
KJIETOK MOTJIU [IePEBAPUBATHCS BHYT-
PY OPraHU3MOB, 1 OAKTEPUY TTOTY -
JIN CTATyC «KepTB». U ecsm paHbiie
OTMUPAHUE TPOKAPUOT ITPOUCXOIILIO
BCJIE/ICTBYE UCKTIOYUTETHHO BHY TPEH-
HUX IPUYKH, TO Telepb KapTuHa Oblia
COBEPIIIEHHO UHOM: Ha OXOTY — Bep-
Hee, Ha «MacTOUIE» — OTIPAaBUJIKChH
HepBbie «0aKTePOSIIHbIC» XUIIHUK. .

B nanpHeiiineil aBOJIONNUN COOOIIECTB KaKABIN 1Iar

B YCJIOKHEHUU OPraHu3alluu KUBbIX CYIECTB COIPOBO-
sKIaIcst 06pasoBaHUeM HOBBIX HUI Jisi Oakrepuil. Tak,
6urarozapsi chOpMUPOBAHHOMY [TUIIEBAPUTEILHOMY TPaK-
TY KHBOTHBIE, C TOUKHU 3PEHWS KUMIEYHOW MUKPO(DIIOPH,

CTPOMaTOJIUThI, ABCTpaJ'II/Iﬂ

B cratbe ncrnonb30BaHbi
gortorpaghumn, caenaHHsle

C MOMOLLbIO CKaHUPYIOLLiero
3/IEKTPOHHOIO MUKpOCKonNa,
u3 «ATLAS of Microorganisms
from Ancient Phosphorites

of Khubsugul (Mongolia)»
(2000, Huntsville, Alabama,
USA), usnaHHoro

10 pesyribTatamM COBMECTHOIro
npoekta [1aneoHTonorn4eckoro
uHctutyta PAH n NASA-
Marshall Space Flight Center
(NASA/TP—2000—209901)

https://scfh.ru/papers/mikroby-derzhat-nebo/ HAVKA 13 nepBbIx pyk

CoBpeMeHHble 6aKkTepuanbHble

IPEICTABJISTIOT COOOIT TIPOCTO XOISTUME
Tpy6uarsie «hepmentepsi». [Ipu sTom
TSI BCSIKOTO YCJIO>KHEHMSI MTUIIEBBIX
1ereil ¥ CHCTeM He3bI6JeMbIM IPa-
BIJIOM OCTAeTCS TO, YTO OHN HAYMHA-
I0TCSI C TIEPBUYHBIX TPOU3BOANTENECH
OPTraHMYeCKOTO BEIIECTBA, T. €. C I[ha-
HODOAaKTepPHAaIbHO-BOOPOCIEBO-PAC-
TUTEJIHLHOTO 3BEHA, a 3aKaHUYMBAIOTCS
aecTpykTopamu. Kpyr *Ku3Hu Beerza
JIOJIKEH ObITh 3aMKHYT.

TMAPAJIJIEJIBHBIE MUPBI
lNEPECEKAKOTCA

W uto ke, B KOHIIE KOHIIOB, MbI BUJIUM,
Gpocast B3IJISILC BEPIIMHBI TPOTPECCUB-
HOHM MOPGOTOTHYECKON 3BOJIONNN?
Heo6patuMbie nameHeHust reocdepbl
JIUKTOBAJIU CBOU 3aKOHBI 6uoTe. [loss-
JISLTUCD, YCJIOKHSITICH U HICIE3aJIH Op-
TaHMU3MBbI, HO MUKPOOBI BO BCE BpEMEHa
Kak ObLJIN, TAK 1 OCTABAJIUCH 6a31COM
IIJTAHETAPHON CHCTEMBI TTO/IIEP/KAHUST
SKU3HU. VIMEHHO TI09TOMY CTOJIb YETKO
U CJIAsKEHHO paboTaeT Hallla OrpOMHast
reochepHo-6MochepHas MalInHa,
BKJTIOUAIOTIast B ceOs1 KOMILJIEKC COTIPSI-
SKEHHBIX Te0OMOXUMIYECKUX INKJIOB
U TIPOTIECCOB, KOTOPBIE OOHEMHEHDI
r706aIbHBIM IJIAHETAPHBIM KPYTOBO-
POTOM BEIIECTBA U SHEPTHL.

BoT BaM 1 2BOJIIONIMOHHBIN TIPO-
rpecc! IIpu Bceit nameit mopdo-
JIOTUYECKOHN MPOABUHYTOCTU MBI,
BKYTIE C JKHBOTHBIMH, 00€CTIeunBAEM
JIVIITb CKPOMHBIE 3 % OT KPYTOBOPOTa
yriepoja Ha Hateit mranete! ITpocto
HECOIIOCTABUMO C TEM, UTO TPUXO/IUT-
s Ha 7107110 MUKPOOoB. Ho 0 HuX Mbt
BCIIOMUHAEM, TOJIBKO KOTZA 3a00JIUT
rOPJIO, CKUCHET MOJIOKO WJIH <«3al[Be-
TET» JIIOOMMBIN KYaJbHbII BOJOEM.
U emte He GBLIO TIpeleienTa, 9YToOb!
«3eJieHble» 320U TPEBOTY TTO TTOBOLY
Cy/IbOBI PEIKOTO BU/IA MAJIEHBKUX TT1-
aHo0baKTePHATbHBIX CTOMKOB. A BIIPO-
yeM... PazBe HyKJIal0TCs B HallleM
NPUSHAHUHT 1 0I00PEHUN «CUJIbHBIE>
MUpa cero?

HAYKA n3 nepsbix pyk https:/scfh.ru/papers/

CkonneHve
KPEBETOK

1 Kpabos,

3660 Mm,
CpenuHHo-
TuUXooKeaHCKUn
xpebeTt

KonoHus
MUONNA,

1688 ™m,
CpenuHHo-
ATnaHTn4eckumn
xpebet

ABryct « 2004 « No 1 (2)



