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ВОЗНИКНОВЕНИЯ ЖИЗНИ
За годы, прошедшие со времени первого экспе​римента С. Миллера и Дж. Юри (1953), подтвердившего возможность ^ абиогенного возникновения органического вещества, стало понятно, что I такая возможность имеется не только на Земле или на планетах с подоб​ными Земле условиями, но и в самых разнообразных объектах, составляю​щих Вселенную. Вместе с тем представления о факторах, способствующих возникновению жизни, становятся все более расплывчатыми: сегодня большинство специалистов убеждено, что жизнь возникает в безжизнен​ной органической среде, как только создаются необходимые условия, однако такой тезис представляет собой по сути общее место, поскольку не​известно, какие именно условия для этого требуются. Должно ли, в част​ности, органическое вещество в предбиологическом состоянии быть кон​денсированным и теплым (нечто вроде «густого, теплого и соленого пер​вичного бульона» ') или, напротив, разреженным и холодным (как в тем​ных молекулярных межзвездных облаках2)? Что можно сказать о других нужных для возникновения жизни характеристиках предбиологического состояния, например времени его существования, необходимом ресурсе органического вещества? Ответов на эти и множество подобных вопросов сегодня не существует: неизвестны сами принципы, на основе которых можно пытаться отвечать на них. При отсутствии ясных представлений о таких принципах любые рассуждения о времени и путях возникновения жизни, о ее распространенности во Вселенной имеют одинаковую досто​верность.
В данной статье мы предлагаем подход, позволяющий перевести проб​лему возникновения жизни в план конкретного физического анализа. В ос​нову этого подхода положен тот факт, что в наблюдаемом нами биооргани​ческом мире нарушена зеркальная (киральная) симметрия: в противопо​ложность неживой природе в биосфере используются практически только левые (L) молекулы аминокислот и только правые (D) молекулы Сахаров,
1
См.: Опарин А. И. Возникновение жизни на Земле. М.: Изд-во АН СССР, 1957.
2
См.: Гольданский В. И.— Успехи химии, 1975, № 44, с. 2121; Goldanskii V. I.—
Nature, 1979, N 279, p. 109—115.
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e [L] m [D] — xonnenTpanun sessix u mpassix msomepumix dopy. Cocron-
HEe, B KOTOPOM XAOTHTECKH NEPeMEIIALL Papube KOANICCTBA IPABRIX M JTe-
REIX MOyl (TaK HaakIBaeMblii panemar), XapaKTePU3yeTes HYJeBON KHDANb-
woii nonspusanueil. CocToAmIN0, B KOTOPOM CONEPHAKATCR MONEKYIb TOALKO 01~
Hoil W3 M30MepPHEIX (OPM, TO eCTH KMPAJBHO WHCTOMY COCTOAINI, OTBEYaeT
n==1. B cooTBeTCTBHE ¢ 9THM BOAUNKHOBEHNe KMDWILIO WNCTON «panmedt
6rocepsrs ma cmumerpmanoro (n=0) npabmONOIWUECKOro COCTOAHNA NpPe-
crapager coboil masecTHBIl B cTaTHCTHUCCKON (H3nEe nepexo «GecnopAIoK —
NOPAZIOR? * ¢ CHABHEIM HApylieines kupaibuoii cusyerpin. Bompoce, Kotopstii
Oyer ofCyHIATECA B JANLHEAMEM,— KAKEM (PH3NYCCKUM YCHOBUAM JONKHO
V0BIeTBOPATL MpabHoNOTHYeCKoe cOCTosite I npoiece OHoNo0d3a (BOANAKHO-
BEHHA FKUAHI), 9TO0BL 00ECHEUNTH CHIALHOE HAPYMIEHHe KIPATBHON CHMMeTPIE
HPE BOIRWEHOBERNY paueii Guochepsr.

JlmnaMunka gapymenst
KUPAILHOIT cuMMeTpin B Gnonoase

PacesoTpust  HEKOTOPYIOo  Cpeiy, COAGPIKANLYIO AKI-
pazbnoe pemectso S — oyGerpar u knpaisubie Modexyant L uw D. Baamunne
npespauienia aTnx Tpex fIops BEMECTBA OUHCHBAITCA ANHAMIMECKIMI YPas-
HeHMAMI

dL
W=/L
dD
7;=Ih.

e fu u fo— @ynkomn L, D o S — goairdects Kasgioro ua 3epragabimx n3ose-
pos u cyﬁcrpam COOTBETCTBEHHO, & TAKIKe Z; — napaMeTpos, 3apHCANIAX OT
KNHOTHKR Npespauienus i cocroamis cpeist. Iepexoy or nepemenmnx L, D
% nepesenusy 1), 0, me 0=L+D, npusoinr K cncreme AMnaMmueckux ypas-
Henmn:

dy
a=h (n, 8, z;)
df
Z="ro(n, 6, z).
PﬂCCMOTpHM COBOKYITHOCTE WHAHBHAYAJILHBIX upenpau.(cum“l KHPAJbLHBIX
MOJICKYJI, BBUIEJNE 3/lech TPH THHA peaﬁuuﬁ,

Iponecest, Tpancanpylomme (nepeaoume) acHMMeTPHIO,— PEARIHN TH-
naT:

k.
S4 L—=LLL
k;
+D-2D 4D,

KOTOPBIM COOTBETCTBYET YPaBHenne

R=e(l—nt)=Fr.

»; Mopoaoa JI. JI.— Tlpupoa, 1978, Ne 1, c. 32; On xe.— Jloka. AH CCCP, 1978,
Ne 241, 81; Morozov L. L.— Origins of Life, 1979, v. 9, p. 187—217,
¢ Caw: Janday J. A, Jupuuy E. M. Cramucruveckan (usmea. M.: Haysa, 1976,
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dv
Hgolxeccm. YHOUTORAIONTE ACHMMETPIIO,— peakmin Tina R:
3

L ==D, KoTOPEIM COOTBETCTEYET Y PaBHEnHe

B —Kin=z.

Toncrmy BrejenEme 3necy ofiosmatemma: ky, kp 1 k. — KONCTANTH copocTeii coOT-
pereTBylomux peaxmuii; T=~Kof, 1ne Ko— CpeiHAA KOHCTAHTA CKOPOCTIE peaknuii ¢ yda-
criem L w D maomepos, onpepenseman Bupamennem Ko='/2(ky+kp)S (koansectso cy6-
crpata S cumraeM nocronmums u wMuoro Gomsmmm, gey O=L+D); Ky — otnocureasaas
CKOpOCTH mponeccon paneMusanun, pavag k./Ko; e= (kp—kp)/(ky+kp).

Dynguia fr ONACHBACT TPANCAAINGO ACHMMETPHN KOHCTAHT CKOPOCTEil PeaKiim M-
AWBHAYAALEHIX UPEBPANieHNE NPABLIX H JAEBHX MOJERYT B KHPAILHYI HOJHPHIANMO Be-
mecrsa. 9ta yERNNA XapARTEPHIYET He TONLKO PEAKIUIN THIA ABTOKATAJN3A, HO H 10-
Gue nponeccw, B KOTOPEIX ckopocTs mpeppamienmii L m D Moxekya sasmcur oT soHnen-
TPAIME THX M30Mepos B cpefe. MDYRKOMA f, ONHCLBANMAA YBEXNYOHHe KEPANLEOIL
UOAAPHAAIM, HMeeT BAA, oRTHEGL JUIA UPONECCOB HADYMEHINT CHMMETPIN B TEOPNH Me-
PexojioB «Gecnopaiok — HoPAKoKs °. B aHHOM cayuae OHA COOTHETCTEYET HpPONEccas,
B KOTOPHIX CKOPOCTH UPEBPANICHMIl NPaBEIX i JeBKX H30MEPOB BABHCAT 0T BaamMofeficr-
BEil, MAGAPATEALHAEIX N0 OTHOMCHNHI0 K KMPAJALHOCTH MOJACKYI, TO eCTh TIPONeccas, HMeio-
M KOONepaTHBHLIT Xapakrep ®. MYHRUNA fi OTPAKAET POJSL BCEBOAMOKHHX NPONECCOB
B Cpejie, UPHBOAIMNX K HCHeIHOBEHWIO KMPATHON NOIAPMSAIMM (T0 €cTh K pamesu-
samum).

Ilpn yuere Beeil COBOKYIHOCTH NPOLECCOB JHHAMIIECKOE YPaBHEHHe Kil-
PANLHO HOJAPHIAIUI HMELT BHJL

3—"‘21'1 +ha =t =)+ 0[e( —u) + (n—n)]— Knn.

910 ypasneune npejctapiier co0oil THINMIHOC VIS TEOPHE HAPYIIEHNA CH-
setpamr pasnomenne dn/dt m me mTexaer uz prbOPA KOHKPETHHIX pearumil
B ypasEemmax npomeccos TEma 7, A m R, HO ABAAETCA [OCTATOMHO OOUIHM
0700paKenTeM OPTANA3AIE HHMBHAYATLEAIX NPEBPAICHil KHPAAbHEIX Mo-
NCRYA B TONOJOTHN HAPYIIEHIs CHMMETPHE’. 9T0 NO3BOJIAET €CTECTBEHHBIM
obpazom precTH Bee raanmbie (AKTOPH MAMEHENHS KHPAALHON CHMMETpHE &
peanbubix (HAMTECKHX Cpejlax.

Daxrop npeumyuecrea (DOII) orpasiaer BosMOMKHOE HEPABHONDABHE MO-
@Ky — 3ePKAJBHBIX HIOMEPOD B XHMHYECKHX NpeBpamenuax (HepaBeHcTso
KOHCTART cKopocTeli peakiuii, B KOTOPEIX yuacTsyior maomepsr). Komruectnen-
woit mepoit ®I1 caymunr weanmwnna e, ppefennas peime, Ilockomsky L mw D
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 Cw., manpnsep: Decker P.— lourn. Mol. Evol., 1974, N 4, p. 4
Mopoaos L. JL., ®edun 3. I— ]l AH CCCP, 1976, N: 230, c. 113
Ifun‘m B.E. Ilmu AH CCCP, 1979, N& 248, ¢. 1263,
* Cam.: Morozov L. L, Kuzmin V. V., Goldanskii V. L.— Sov. Sci. Rev., ser. Physico-
Chemical Biology, 1084, N 5.
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QT moser GBITH TOALKO HECOXPAHOHHE TCTHOCTI.

CymecTyioT /iBa MeXaHH3Ma BOJHHKHOBEHHA (haxTopa IpemMymecTsa.
Teppuii o6ycaopien HeRTPATbHBIMI TOKAMI, HOABIIOMMMECA HPH B3AHMO-
NeficTBER BAEKTPOHOB ATOMABIX opbuTaneii ¢ AxpoM, Garonaps demy B CHIY
HECOXPAHeHNS YETHOCTH B CAA0HIX B3AHMOJCUCTBHAX OHepreTuieckme Gapbe-
Phi, OIpe/IRIAIONIE PEARIIIT IPABBIX 1 JeBEX MOJCKy:, pasamyaiorcs. Teope-
THYecKme onenks' faior seamvumy Oapeepa, memburyio 107 apr, u, Takmm
obpasom, npn GoABIMAHOBCKOI cTaTHCTHRE (AYKTYaNmil I HOPMANLHON TeMue-
patype e<<10~"7,

Bropoii Mexaunan peammayetes p caydae soajeificTeua Gera-uacTi, KoTo-
phie #3-30 HECOXPAHeHUA 9YeTHOCTH Upu Gera-pacuajie MPONOABHO HOAAPHI0-
papsl. Ecam Takue 9acTHIE BARAIOT HA NPEBPANICHNSA, TO KOHCTANTE CKOPO-
creil peariytii MONEKY:I-13oMepoB MoryT pasmmgarhed. Onosnavusy ONEHOK &
nan DI1, o0ye10BIeHHOr0 NOMNPHIOBANKBIN HHTYUCHHEM, COIO/IHA He CYIIecT-
syver. B wacrmocty, onua ms paGor’ mo3Boxser ONENHTHL ATY BEAMUNHY Kak
Muoro Meubmyio 107" DTH oneHKM HMEIOT VCTOHMMBY W TERICHHIO K CHIHe-
HINO U0 Mepe YTOUHCHUA PACTETHBIX CXeM N, HO-BIJIUMOMY, HeAAAeK 0T upu-
peennoil peme pesramnsr 10717,

Darrop Payrryayuic nanaasnoco cocroanus (OD) p orcyrersme I, 10
ects npr £=0 u dn/dv (upn n=0)=0, apagercs eUHCTBONHEIM HCTOTHIKOM
napymena cmoerpiit, Ou ofycaosaen Tem, 4T0 M3-3a CTATHCTHYECKHX (IyR-
Tyauuii KORIENTPAUNii UPABEIX M JeBbIX m3oMepubix Qopy HCXOfiHoe COCTOM-
e cpeaBs o0AaiaeT Toii Wi wHoil cayuaimoii noaapusammeii. Ouesngro, 9T0
er 3uak n ammamryia (p otamume or noaspusauun, obyeaosiennoit OIT) —
cayuaiinbie BeAMYNIL, BHOHPACMEIe 113 HEKOTOPOTO PACHPEISNICHI ¢ HYACBEIM
cpemaM 1 juenepeneii 0,=0,"" e 0, — KoamuecTRO KUPANBHEIX HACTHU,
xapakTepuoe aas (aykryanui; gucnepens gaykryanuii uneaa wactiy go=0"
9ra auenepenn moiker eay#nTs onenkoii MM, Jerko sujgerh, UT0 paceMaTpm-
path D@ KAk cAMOCTOATENLUBIT WCTOMHHK HADYIIEHIDI CHMMETPII MOKHO
auwe B peasuusax Tuna < (eM. AMHAMIYECKOe YpaBHeHie KUPAABHOI moAApm-
aaumm) .

@Daxrop payemusayuw (DP) oupenensier peaxuwmn tuna R, 1o ects Pyns-
IO fr B THAMEYECKOM YPARUCHHM, H HOPO/ACTCS IIYMAMI B PEAIbUbIX (i~
ammeckix cueremax. [lepeancn s nexoropsie sl s1ux mysos, Verun-
HaA pameMuaanus o0yCAOBICHA TeM, YT0 3epPKaibHO-HAOMepnnie QOPMBI Ki-
PAIBHBIX MOJCKYH ¢ TeYenHeM BPeMein /KNG NPeBpamaTeea JAPYT B ApY-
T4 — PaneMm3upoBaThcA ¢ Goauiel mam Menbmeil ckopocThio ', onpegense-
MOl DI BHICOKMX TEMUEPATYPAX TeHNOBBIMI PAYKTYAUMAME, @ NP WHIKNX —
Tysmeanposannem. B atom cayuae k,, cormacuo onenxay ‘', s TepMmirteckoi
PANEMEBANNT AMNHOKHCAOT B 3eMHBIX YCJAOBISAX HMEST HOPAAOK npniinam-
Teapno 10710~ zer~'. Ilo orenepumenTaxbubiy onemkaM | ecam panemu-
L BHIIBALA BOICHCTBICM NIAVUCHIA, HTA KOHCTANTA MOweT GuTh rpyGo
oupenerena xak 107" aer~"-pan~', a Kr— xax 107°. Pasymeercs, K, sapucur
OT COCTOANNA CPEIB 11 MeXanuaMa peaxum'l \‘ll!ﬂ‘lll(ﬁ UPHECACHB] JMML TATHY-

; Origins of a n[:i:al activity in Nature, D. C. Walker ed. Else-
vier, Amst— OxL.—N. Y., 1979, p. 2
Gidley D. W. e. a. .uuro 1982, N 207, p. 639—64
Bawaengend Jd. A, Posvianckus B. M., Hodsopeysui M. A, epuas-
. C.—fiypn. crpyrr, xusm, 1967, 7. 8, 854—863; l'oavdancrui B,
Howa. Al COCP. 1938, 7. 24, N 0, c. 426112043 Foasdancrui B 1.~ Jloxa. A CCCP,
1450, 'x. 127, N 1047 1040,
s lm,/hety. L., Chege 1., Faissi Gs., Posfai
ture. D. C. Walker ed.. Els

Goldanski

i V. I.—In: Origins
. Oxf, N. Y, 1974,

of upllca ncmny in

Journ,

olec. Evol., 1978, N 11, p. 95—100.
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Eme ojun sy mymos — omn0kn g Bocupomasejiemim kupaismocr. Omm
BO3HUKAOT BCALJICTBIE TOr0, MTO HAPANISALHO © PEeaKIIAME, B KOTOPBIX Ki-
paasuocts pocuponasointes upasnabno (L—L+L m D—~D+D), sayr pear:
I, YMeRsmalonie Kitpaisuyio noaspusanmo, Tuumanste qan uemnsoi upu-
posst snavenusn K, raxnx peaxmmii we senpme 107*—10~". Habupareasnocts
GUONOTITECKNX CHCTCM MHOTO BEINE, HO i B HOX YKASAHNBE OMBOKI Cym[ecT-
pyior. (Tax, gas ayqmero s eMbicAe OHOZHANHOCTH BOCIPOM3REICHUA GHOXI-
MHTECKOr0 TPONeCCa — PeILINKALNN HYKACHHOBRIX KHCJAOT COOTBETCTBYONUIAR
Beammma = 107%)

Voossaney rarse o craTucTngeckny Gayrryamusx KoHmenTpanmii wacrin
B PeasbHOM MPONEcce, ONHCHIBACMOM JIHHAMHYCCKUM VPABHCHHCM l\'up‘lﬂl‘"ﬂﬁ
noaspusant (X0t peile ono GBUIO BalNCano JUTA MUCTO CTePMEHADOBAI-
noro nponecea). Moikno nogasare, wro yuer daysryammii g peasuusx tana T
u A coraacuo naBecTHoil nponeype ¥ OPNBONIT, B YACTHOCTH, K TOMY, 9TO B
COOTBOTCTBYIOMNY 1M IHHAMINECKAX YPARNCHHAN HOARTIOTCH BEIPARENI,
AHAAOYIIHBIE fr. 2

Taxny 00pasoM. see TP PACCMOTPEHILIX (PAKTOPA MAMEHCHIA KIPAALIOT
CHMMETPHI OPPAIMIECKOT0 BOHECTBA B UPEAGHOJONITICCKOM COCTOAMILI MR-
worTes dJyﬂl{ll,llﬁMl] COCTONNIS CaMOro BENECTBA, WM GORPUC O GOIHURHOGENIL
panneli 6uociepst u 06 YcAOBURT, KOTOPUIM G0AHCHO YJOBAECTEOPATH TAKOE €O~
CTORMUE, MONCHO C[ﬂop-“y.l"l]l(lllﬂfb KAk 60npoc 0 803MONHKOCTRT 1L CPABHUTEAL-
ROl poat yrasanuwiz flaxropos.

Dusnueckne OICHKHN yc.nonnii
BO3HITKHOBEHITA AXM3HIT

TMokames Teneps, Kaxmy o0pasoyM HEKOTOpsIe Koli-
KPeTHEIC BOUPOCHL 0 HYTAX i YCAORUAX BOMUKNOBCUNA SEIANN MOTYT ObITh
CHOPMYANPOBATH KAK 32140 (PUAMTECROTO auaitini.
Boaunngkaa an epaunsga omocdepar u xoie Henpepbisuoi
HeCKOTO  BCIICCTBA W KAk P Tar NHTHCT[)U(‘IM B €ero

SBOOIILI
paassuran?

Bee pepenm (cuenapny) NpORCXOEICHNA FKHBHH, HIBECTHHE W3 JINTCPATY-
PBI, MOWNO OTHECTH K ABYM Kaaccay. COraacuo HBOMIOMUOHUBIM CUEHAPIAM
BO3HEKHOBeHHe pamueii Guocdepsi OMMCHBAETCH MPONECCOM C HelpepHBHOI
(asosoii TpaexTopneii Ges ocobennocreii n ckaxon. Hocrenennoe conepuiencr-
BOBAHNE — OCHOBA CHEHAPHA TAK HASLIBACMOI XMMITYCCKOIl HBONIOLIN, NINPO-
ko ofcyskpaemoit p amreparype. Maremaruueckoe BOIIOMERWE HTOIO CHea-
puA — Mojieas orfopa asrokatasmsatopos (rmnepmukios) M. Diirena ‘.

AzpTepHaTiBA NMOCAENOBATENLHON 9BOTIOWIT — KatacTpoda, Ondypraru,
npn kotopoii (asosas Tpaekropna wenbTHBaeT paspus. B atom cayuae Guo-
cepa fomAHR BOIMHKATL B Pe3yIbTATe CKauroobpasHoro mepexoia «becuo-
PANIOK — NOPAZIOKY BCJAEACTBIE TOTO, UTO HPH JOCTIGKEHII NeROTOPBIX KpHTi-
YeCKHX YCJAOBMil XaoTsdeckoe (es/RuIuenfoe cOCTOMNNe OPramuueckoii mate-
pum cranosures neycroitympey. Cuenapun rakoro twna npepraramics 1. [Tpa-
roEEELM 1 ero mxroxoir, @, Haiiconoy .
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[image: image7.jpg]Haxoit ma cnemapues pmGpars? OGocHopanmEli BRG0P HeAb3A c1enaTh
a priori — cielyeT BHACHUTH BOZMOKHOCTH HAPYINIEHHA KMPATLHOR CHMMET-
PiI B IPONECCAX TIEPBOTO M BTOPOTO THIIA,

TleproMy caydaim 0TBENAET AMBAMITIECKOE YPABHOHNE KHPAAnHON MOAApHIAINE mpm
oreyreremn peasnnit Tina A (ro eers, fa=0), KOIMA eAMHCTRCHHE NCTOYHNKOM HApY-
menng cHMMeTpI gBagerca GoRToOp npemmyuiectsa. Pemenne ypaBHERHA NOKAZKBaeT,
HTO Opi Ji000f HANAILHOR NOAAPHIIN CHOTEMA CTPEMHTCA K ycToftumsosy cocros-
HIIO Moot

M, = f (DI, DP) —
14

Bo BTOpoM Cayuae JUMHAMWKA KMPAALHOI TOXAPHIATANL HPEACTaRAZCT cofoif iepexon
«0eCNOPANOK — MOPANIOKS ¢ HAPYIICHHCN CIHMMET[I, . ecan GaxTop npemsymectsa
WCUESAIOME MAT, TO CCTH CHMMETPIDE BapyUIaeTes MHCTO CHOHTARHO, (IHAMINECKOe YPaB-
Beine coorsercTsyer masectrolt Moxeam Jampay — Ummabypra dn/di=A (A—2.)n—Bn'
lpy A<Ae BTA MOTC:D XaDAKTEPHAYETCA C/UNICTHERRMIM YCTORMUMBMM COCTORMEOM ¢ pa-
EMINECKIM COCTABON 4CPKAALMBIS H30MCPOB (Ne=0), a UPH A>hc pamemmieckoe co-
CTONHME TEPSRT YCTOfMNBOCTh, WO BOZHUKAOT ABA HOBHIX YCTONMMBEIX COCTORNMEA ¢ Ha-
pymenuol sepRaasBoil ciymeTpreil

Naya=+VAG—=2)/B
(B pacCMATpuBA-MOM UAMM CAYUAE F|wt 2==1). IIpn jocratoumo Mazow (axrope mpe-
WIYmMEeTBA (Y1 CONTBETCTBYCT ONCHKAM NPeARJIYIIero Pasieia) CATYANNA He3naws-
TEIRHO  OTAMUACTCA  OT  OUMCAHHOI: 1npn A<<lL. CHCTOMA 1§ YCTONTHBOM COCTOARME
obaazaer cnaboli noaspusanmeil, upm A>%c DEPENOTMT DOYTH B KEPAILHO THCTOE CO-
cronmme.

Taxum obpasom, BoamoirnocTs gopMEposanma GHOOPraHHYECKOTO MEPA €
BHCOKOIl CTEeIeHBI0 KHPalbHofl 9HCTOTH, N0 KpaiiHeil Mepe B NpPHHIHIE, €CTh
§ B CHEHAapun 9BOMIONEE, W B cuenapnm kKatactpops. Ho s mepsom caygae
CHIBHOE HApYLIeHNe KNPAILLOLH CHMMETpUI MO/eT OHTh JHINEL CAECTBHEM
cnapnoro npeobaaganna OI1 nax ©P, 1o ecrs & nay K. Onennm cymectsys-
mue peansio ux coornomenud, Cornacno mpejmgymenmy pasjeay, ecam OIT
obycaomiren weilTpaabubiMu ToRamu, €< 107" cumrasg e MnCTBENEBIM HETOU-
koM DP omubru pocupoussejenus knpa:lbuocrn Moaerya, umeenm K,=>107%,
© T0T/1a, jlaike Mo BechMa sapeunensoii onenke, 1.<10"". Ecan se ®OII odyc-
J0BJIEH BIRAANEM ECTECTBEHHO-TIOAAPNI0BANHLIX u:myvemn“a, TO, ONATL He B
roo-raegctunlu ¢ mpeasgymmy pasgeros, e<i10-"—10-" K,~10% u torga
N==10-*—10-*

Hrak, ro0s GHOOPFARIICCKHIT MUD ¢ BHICOKOM CTENEHLI) KHPAALHON THe-
TOTH BO3NHK B XO/1¢ DBOMOIEH, TPeOyeTes AnG0 B COTHHM MIULIHOHOB— M-
auapy pas Godbinee HPeMMyIIECTBO OJHOTO i3 JIBYX 3PKAIBHBIX HIOMEPOR,
a0 BO CTOABKO /K¢ PA3 MEHBUIAA HHTEHCHBIOCTH PALEMHGAIII, 9eM PeaibHo
mabmonaeres B okpyKaiomen nac mupe. M o rex nop noxa ne Gyjer joxasano
CyIMecTBOBAHNE WM XOTH OBl BOZMOKHOCTH DTHX ﬂﬂ.’lellﬂrl, £CTH BCEe OCHOBAHUA
CUNTATE, 9TO PAHHAR GUOCHepa ¢ CUALHLIN HAPYWERUEM KUPLILHOU CUMMET-
Puu He MoweT BOIHUKHYTL & To0e HenpepuleNol IBOMOYUU 0PRANUNECKO20
eeypecrea. Ilpn Tex cooTHOmEHNSIX Kouerant, Kotopste oupejeasior OI g OP
B BameM Mupe, Hanboxee BepoATHO, UTO OHON0s3 GhI KaTacTpodoii.

Boupoc propoir, Cymecrsyior Jm KpuTudeckue XapakTepucTuky cOCTOAHEA
OPraHEuecKoro  BEIeCTBA, OUPEACIAIOUINE  BOSMOKNOCTH  BOAHMKIOBEHHS
wHgEn?
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[image: image8.jpg]Ilo anamorun ¢ upuuATHEM B JuTepatype BEipasennes Big Bang mma mo-
MenTa poaumkuonciia Beerennoil B cTangapTHON MO/leH, HAs0BeM OTY KaTa-
crpothy Biological Big Bang, wim coxpamenno B3. Kpuruueckue xaparepu-
cTuEy npaduosormueckoil cpeast, meobxomumeie aus B3, u ompeneasmior sos-
MO/KHOCTH BOINNKHOBCHUSA JRUINN, AHANNG KOHKDETHRIX 3aBHCHMOCTel, ompe-
memsmonmx yeaopus B3, sexopur 3a pamkm sroii craten. Ormerny jnms, 910
TMOCKOALKY XAPAKTEPHCTHRE CPeIBl B opoiionuonnpyonieii Beenennoii u aso-
SMONNOHAPYIIX €6 ODBEKTAX 3aBHCAT OT BPEMEHN, TO CHUYECTEYET MOMENT
apenenu, nocae koTopozo (uau 0o KOTOPL20), UAU RPONEICYTOK BPeMENl, 8 Te-
yenue KOTOPo2o & JAMHOU CUCTEME BO3MONCHO GOTHUKHOGENUE HUSHU.

Bonpoc rpernii. CroiibKo ppemens Iniacs NpenGHOAOTTIeCKAs dBOTIONEA?

Paspusacmslii 3ecs 101x0/1 M0380seT cHOPMYAUPOBATE DTOT BOUPOC Clle-
ayiomus ofpasom. Iyers yeaosun B3 smmoinensl, mavigas ¢ HEKOTOPOIro
MoMenTa BpeMenn fy,. KaKkoBo Bpessr 07Ij@HNs HaYa1a HAPYIICHIA CHMMET-
Ppun nocie sTOrO MomenTa? C)'H.KECTFUIKEIWIO BpeMeHH OFNIauNA, OTINTHOrO
OT HYJA, BHITERALT H3 CAE/IVIONINX KaMecTBenHbIX CDOﬁpﬂ SReHIL

Beaenersae nerotopoil MHAMBIAYATLHON GAVETYAUHE B MOMEHT BpeMEHI
tast T, (To — NapakTepHoe BpeMs oARNANNA HIHBHAY ATLHO (PayRTYanmn B
cpejie) MATHHACTCA PA3BHTHE KADANBHON HOAAPHIALME, KOTOpOe, B UPHULHUIE,
MOIKeT 3aBePIHTECA (OPMIPOBANIEM KIPATBEHO-THCTON0 KONEUNOTO COCTOMNIA,
Ecin 3a Bpess, HeoOXouMoe 118 9T0r0, APYTHX (BAYKTYauuii He BOIHAKaeT,
HIN NN BOSHHKAIOT PE/IKO, A PACHPENENeHNe, COOTBETCTRYIONee (DIyKTyauas
REPAIBUON MOAAPHAAIIE, V3koe (Mala BePOATHOCTH TOTO, WTO BCKOPe 34 mep-
BOWl mocaenyer apyras O

pias GayKTYanus mpoTHRONON0IKIOr0 3HAKA), TO
COCTOANMe ¢ WAPYUIENHOH CHMMeTpHeil, noposientoe mepeoit duaykTyanuei,
PAcHpOCTPAHATCH HA BCIO JAOCTYIHYIO CPEY; B DTOM Cy4ae BPEMA OAIIAHEA
Tex=Ty. Eeant ke aykryaumn wactei, a ux pacnpejenenne mmpoioe (gocta-
TOYHO BEAWKA BEPOATHOCTH TOTO, 4TO ReKope aa moboit dayrryammeir mocie-
QYT Apyrasm, cmocobuas MOBEPHYTH HAPYNIEHNE CHMMETPII B TTPOTHBONON0H
HOM HANPARICHNN), KHPAALUan HOAAPHIANNA Gyaer caydaiinsiM ofpasos Ko-
neDaTBCH OKOJNO HYJIEBOIO JHAYGHNA [0 TeX NOp, ORA B HEKOTOPHIi MoMent
BPEMENH fu:tTee HE BOAUUERET GOABIUAR «KpUTHHECKAf s (IYKTYAUIA, ¢ KOTO-
Poif HATHETCA YCTONTNBAA DBOMOMAA K KHPAALHO-MICTOMY COCTOMIHIO,
ChenaeM ONEHKY Tex NPH CAEAYIOMBX DpenonoKennnx. 11ycTs B HEXOAHO cuMMer-
piunoii cpefe B peayistare QAYKTVAmIGE DosHEKAWT ¢3apoisimimy Hosoi daser ¢ Ha-
pymennoit cummerpueil. 0GoaHa M XapaKkTepHOR BPEMsA BOBHHKHOBOHINS TAKOTO 3apOfIBl-
ma Tp, a Aucnepen® (IyRTYAUmi YHCIA KUPATLHBIX WacTHI B 3apoislile —Oo. Bygem
CUNTATE, TTO PABBATHE KHPAIBHON HONAPHBAMMH TOCHe fps HOAUMHAETCH TpOCTeimeMy
AMHAMETECKOMY YPaBHERIIO WA peakmmii Tuna A ¢ mevesaome mMamsiy OII:

an

=11

Jlas omemkw, yvYer BANAHNA MHOMKECTBA TAKNX (IyRTyammil CBOMHTCA K 3aMeHe 1 ee
CPefENM 3HAYEHHEM M K J00aBjieHNI0 B TPABYI 9acTh YPABHeHAA WieHA fp, KOTOPSI,
KaK MOJKHO MOKA3ATH, MOALAYACH MBBECTHEIMN PESyTBTATAME !°, DABEH B JIAHHOM CIyuae
(—06/Kote)n. U3 Gudypranmonnoro ypasHenus s Mogndanuposagaoro Takus ofpasoy
ypasmenna dn/dt’ HaxofmM, 9TO HApYIIEHNe CHMMETDHN HAYAHATCA, ecTh (B cpefHeM
no cmeTeme)

cou.
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[image: image9.jpg]Ecam e » cpepmes A<{, npuies 13 Kamj0ro oTACSBHOTO 3aPOABILA 3TOT HAPAMOTP —
caywaiigi seanyuna, a myenno — A=A\ (Ai— mexoropas cayuaiinas gymxnus ¢ ean-
HEHRIMIE JUIS TIPOCTOTHL CPOJHNM SHAMGHNEM W juicnepcieii), To HA9aioM Hapymenus
cvyeTpRR siRaserca ofipasoBamme sapopnmma ¢ Ac=1/A. llockoabky A Aa pacupene-
aemnn A — GoAKIAR BEIWINNA, MOAHO CUNTATL ee NOMMMHAOMCHCA CTATHCTHKE DKCTPS-
MATHEEIX SHAWEHRH 7, jaomeil cAeAYONYI0 CBAIL MeMAY aMuanTyiol gayrryanam
BPEMEHCM €6 OIRMTAN !

ocn £
xln o

Taxuy 06pasoM, Aas BpeMeHE ORKUJARRA HAYAZA HAPYUICHNA CHMMETPI IMeeM:

r—

g
Tox = Ty €Xp (m) v

BaMeTny, WTO B WHTEPBaJe BPCMCHH MY fms M fpitTer mpalmoaormveckan cpega cy-
mectsyer Kak Metacrabmabnan (asa ¢ coxpammomeiics cuyyerpieit B pacTymedt saccol
KHPANLHOTO MATEPHAJA, KOTOPAA XAPAKTEPHIYETCA BReCHHON BRne BeamunHoit 0, Taxme
00paaoM, TOABANCTCA NI ONNH BaKEL mapamerp O (Ter) — pecype KHpPaNbHOTO MaTe-
PHATA B MOMEHT Hauana panfedi Gwocdepst ¢ napywennol cummerTpueii.

Ouernno, 470 BENHUMHL, OUPENEANIONME Tex, TO €CTH Og, To W Ko, 3aBMCAT 0T co-
CTORERA CPefl. CBASEL To © COCTORHMEM CPE/Ibl AHANMIHPYCTCH B APYrux myGamsammsx .
B pasEmBaeMoil TaM MOJCAN BT, ONPEACAAIOUING Tex, BMEIOT B

Ty V Hdpo
To="4aR3J
Ko Zwybnhtll,

e R.— spuriieckiit paasep saponsuma, J — cropoets ofpasopansma sapojnsmiedi, [ —
woror  wepes nosepxmocts sapoantma. Ilpeaucaarasm, wro ofpasosanie NEPORTHEIX
ofbertos panneli Guocepst NoNYMEALTCA 3aKOHAM 06PA3OBANNA 3apoAmmedi HoBoil dasn-
u nenoabays s J u [ BEpaskenus, ofLMHEE B TeopuH (a30BMIX mepexonos '®, a jus
Re— BupaKenns, MuENMUBHPYIOUME Tex, MOKHO HOTYUNTE YpaBHenie

= [ (2T (),

e p W po— NJAOTHOCTH KHPAJALHOTO BEHNIECTBA B cpeie M meppuiHoM Gmozormiccrom
ofverte cooTReTCTBENRO; AH — dHeprua cBasm Moxexkyn B ofbexte; § m p— Geapassep-
EHe BEAWUNHHL, 3APHCANIME OT COCTOAHMA BEMECTBa B cpefie: Aaa rasomoilt dasm §=10°,
p=1, man pacrsopa 6=10~1, p=%s; v="(i; o=exp(AH/kT) — rar sasupaeMuil wosddn-
THERT UPIINNAEMA B TeOpHE 3apojmmecGpasopamn; 0<y<1— kosdpumment, xaparre-
pusyoumil WAGHPATeTHHEOCTL BIaMMOeHCTBA O0BEKTA € MONCKYIaMI-HI0MEePaMi.

TIpokoMMeHTHPYeM HeKOTOPEIe ONEHK, CIeJyIouie U3 MOCHEANero ypas-
sesng, Bo-nepsrx, s panmnx cragmit opomionmn Beerennoit — Tak nassipae-
MHX aAPOHHOM, JenTonHoil 1 GapHonROil ap — nomywaem T, < 10" ¢, uro meco-
EMEPHMO CO BpemeneM cymectsosanmi Beexennoii. Bo-sropeix, » cnemapmm
BOSEMKHOBOHNSA JKUBNH W3 «HEPBUINOr0 OyiALOmas ya NAAHETe JEMEONO THOA
(mpr p=~10* wacr./es’, T~300° K) cymecrsyer xapaxtepnas NOCTORHHAN
CIPYKTYPHI UEPBHTHBIX 00BEKTOB dope~ 1077 oM, MERAMUBHDYOIMAT T... B 510M

11 Ca: Fyabeas . CTaTHCTREA DRCTPEMATLEKIX sHavemmit. M.: Mup, 1965,
" Cwm.: Mopoaoe J. JI, Kyasmuw B. B., I'oavdancxud B. H. Jloxn. AH CCCP, 1984,

' Ca: Crpursend-Konere6a Jl. Kmuetnka m sexammawss spucrasmmsamm. M.: Heg--
. 1971
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[image: image10.jpg]e CHeHapum CYUICCTBYeT OUPAaHHYEHNe CBEPXY HA BOJANYIHY SHEPruam CBA3N
qacTin B 00BeNTe, B HPEAeSaX ROTOPOil Te HE HPESHLILACT BPEMEHIT CYHeCTRO-
Bama Jesmm, a nvenno — npiw AH/ATS30 1,.<4-10° aer. Taxny oBpasom,
yiKe mpocTeiinie oUenKT 10CTaTouno Touno (YUMTHIBag rpyOOCTH IIPEON0-
IREHIN) YRAIBIBAIOT HA TO, 9T0 (fusuveckue ycaosus Ha o6wexte Tuna pannei
Seaau nauboce adergarint GopNupoSARUIO GLOOPLARUNECKO20 MUPA HA OCHO~
e uMeHNO Ter WacTuy, cTPYKTYp u elaumodelcraui, xoropvle HabarodaroTcs
@ JeucTeuTeAbHOCTIL,

Bonpoe serpepreii. Cayuaiino am menonssosanne Toasko L-asunorncaor
u roabko D-caxapos n Onooprammdeckom mipe 3eman? Ipegcrasiser an mnsnn
8o Beeaennoii v neaom (ecan oma we orpammumsaercs semuoil Gnocdepoii)
panemMat Gnocep Wi KNpadbHo-4neTOe coeTonnme?

Hzaes o tom, uto acnyyeTpus GHOMOTEKY He eCTh CIeJCTBHE CEIOT0 CIy-
gas, socxoant k J. Ilactepy, xortopsii cunraz ee caefcTsmeM raoGadbHON
acierpun Beesennoit. Peayanratsi, noayuenusie Bbiiie, HOKasbisaoT, 0na-
Ko, WT0 nadaonenie CANHITHOro Gunupraulmocmn‘u MEpA ¢ HapylnenmeM CHM-
METPHI, BOZHHEIIET0 B nponecce Gudypranmii, ne N03BOAACT CTABATL BOIPOC O
TPEUIEE TOT0 HAPYWIEHHA, N0 B EIMHUYHOM MCHBITANIN KHPAILHO-IHCTOR
MAKPOCKOIEYECKOE COCTOANIe BOIHHKAET Kak upu (akrope mpemsymecrsa,
OTITHOM OT HYJS, TAK ¥ BOOOIE IPH OTCYTCTBEN KAKOro-ImGO Ipemsymiect-
Ba — B pesyabTATe PaseuTHA PaykTyanuii mavaisnoro cocrosuus (daxrop
aykryammii). Bonpoc o mecaywaiinoct moikno copMyImpoBaTh TOABKO B
MBICHCHIOM DKCHEPHMEHTe 10 MHOTOKPATHOMY NOBTOPEHHIO HPOIecca BOSHITK-
nopenua panneii Gmoceprr. B orom cayuae nosumkaer pacnpeienenue Mexo-
nios skcmepumenta P(1.), COOTBETCTBYIONNX PASINYHBIM HAKAM KHDATLHOI
noaspusanmu. Mepoii npossaenus ®IT 5 Takom pacnpefesemnumim Moder ciy-
FRNTH BEANIHHA

i=§ P nean..

N

Ecan @IT orcyTersyer min ucuesalonie Maj, SHAK 7). B KAHIOM HCHBITANNR
olyeaopiien Jmmb cayvaiinny anaxom mepsmunoi gayrryamm OO u Toria
#=0. B atoxm cayuae MoiKHO 'OBOPHTE, 9T0 B APYroM O01033e ¢ PABHBIM yCHe-
XOM MOTa OBl BOBHHKHYTDH JKW3HB, OCHOBAHHASA HA NPABBIX AMIHOKHCIOTAX ¥
JIeBHIX CAXAPAX, 4 MBOMEPHI, COCTABIAIONINE JeMIYI0 JKH3Hb, 0TOOPAHE B pe-
avastate unctoli cayuaiinocr. Ecan ske @II oramen or mysa n npossiaserca
B P(N.) cwibio, To CHIBHO PASAMTAIOTCA I BEPOATHOCTH HOAYICHHS KOWewd-
HOTO COCTOAMIA ¢ Kupaaknoii moampmsammeii +1 mam —1, u Torma [0
B atom cayuae nostopenne 01010a3a GyeT npuBoInTh K noAaenunio duochep,
HOCTPOBHEBIX U3 TEX 7ie MIOMEPOB, UTO W 3eMUAf, A 0KIIATh NOSABJEHHS 3ep-
KalbHO-auTHIoA0l dopMbl #nany Momuo awmh no Beedenwoii, cocrommed
H3 ANTHBENECTRA.

Takus o6pazoM. OTBET HA NOCTARTENHEIL BENIC BONPOC 3ABHCHT 0T cooTHomennsa @IT
n OO, a HOCKOALKY ToC, “TOp onpeneaseren a0l Gaykryanmi kupams-
HOM HOJAPUAAIN B HANATLEOM COCTOAMIN Yoy, TO B KOHCUHOM CHOTe — OT pecypea Ki-
pasuEOro memecTsa O B OTOM COCTONMNE, TOCKoALKY 0,~0o="%, OnemnTs cooTHomeEme
@I n A MOKEO WA GCHOBE TPOCTERIero IR peakiuii ™na A YPABHCHHS, cOOTBETCT-
BYWILETO UHAMHICCKOMY Y PABHOHNI0 KHPATLHON HOJAAPHIAIN HPR fr=fa

D0 — ) e+

GT0 B CHETEME, ONHCRBACMOI 10CHOTHIM
yO0it OlleHEKe. SAMeHHB

Onensa ijw (CBEPXY) BUTOKACT U3 VCTOBTI
YPORHEHEOM, Vo= +1 0P Moy —8 0 Na ™1 npn o< Hpi rp
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[image: image11.jpg]pacupeeacHne BaANBIBEX oy

AU ¢ Jenepeneil G PABHOMOPNED  Pacipienete
HICM T OB3ACTI [~ 000, 040] M GPOUSBOIE HETETPEHOBARNC, HOAYGAOM:

i oy’ opn 6 <0y
1 ups > oy,

Toammil agasima avofi npodiaesmt nposeIen B Apyriy nyfimimmax 2.

Noerosuxy 0,=0,~", 10 =1 Toauro upu H,=2e=3, uro 1 OIT, odycaonten-
HOTO HECONPANEIMeM MeTHOCTH 1 eaadux msanwvoieieriax (e=107"7), naer
0.>10%, Tlo onpejeaeninoe aproRATATWICCRIX IPOIECCOR 3alide opraynie-
ckoro pemectsa S s panmeii Grocdiepe moien Guitn Muoro Goine naiienuol
seammns 0, Cunrag, manpmmep, 110 npaGuoaorIIECKoe COCTORUNE PACH{o-
erpangerca ma obbem 10" ex’ (eaoit passepasu 10021001 gy), B KoTopoM
opraungeckoe semecrso (S+46) smeer mwrotnoers 107 wacr./es’ w 0,/S=1077
EANOZHM, 9T0 B 9TOM cayuae =1, npustem Bo MuoikecTse neunramuii Syayr
FOSHRRATL GHOCEPE! © OAHIM 1 TeM Ee FUAKOM RUPAALION [0IApIaaim,

Caenosareasno, e odnem nepsnunoir Suocdepst na Jesmie Gu1 nyenno
TARIM, €CTh BOCKHE OCHOBARIA CHUTATH, N0 UCROALIOGUNUE ACGHIT AMUNOKUC-
407 U npasulr caxapos & OuoopPaHUNECKON MUpe MO2A0 GiTh CACICTaUCH He-
cozpanenus wernoeru @ caadpir gsauvodeiicreunr. Bogee onpegeseninii or-
BT HA BONPOC MOIKHO HOAYTiTh, conoctanaas 0 jpas g~ 1 ¢ sexmunnoii 0(1..).
Haiiiennoil B npeaLyIes pasaeae.

Mur paceMoTpesmr HEROTOPBIe BOIMOIUOCTIN TOCTPOCII SCTATANPTHON MO~
A€ BOIUMKHOBEIIGE JRHANN, B OCHOBIOM CTPEAMCH CROPeC YRAATL ha Cy-
MECTBOBAINEG T KaMeCTBCHHBIC OCHERTHI TeX I IHBIX XaPARTePHCTIR e
GHOACTUMECKOID COCTOAMNA, HeIREML JATh B TOTHEIT I HCHePIMBAIOIITNT alia-
ana, [pm arom yie npoetefinnie ONEHKI, NOAYIEHUBIe BEIIE, CAYRAT, B naul
BIIAJL, BOCREM APIyMEHTOM B HOJAB3Y TOTO, 10 BOIHNKHOBCINE FRUIHI CaMO
1o cede NPHHAUICIRAT K ABICHITAM d)l‘lfl]l‘l(!cl-‘(ll'ﬂ Iana — g TOM CMBICIC, 9TO
aianie PUBMLECKIN AARONOE, NAYATLHLIX 1L FPANIAIIBIY VeToRuit 91010 colbt-
THA_TIOFBOIARET NPEICKAATH BEPOATIOCTH €10 PeATHBAINMIL,

Moino najiesThes, UTO Ha DTOM DYTH VH@QCTCA UPWiaTh uersuii duanvie-
CKIIT CMBICI MIOJKECTBY UPUNHHIIAJLEEIX BONPOCOB, CBARANNEIY ¢ BONIKNO-
BelmeM HUIH I ee MecToM i osonioi Beenennoi.





20 См.: Morozov L. L., Kuzmin V. V., Goldanskii V. I.— Origins of Life, 1983, v. 13*. p. 119-138.
