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BBeaenne
JlanHass paboTa MOCBSIIEHAa MCCIEIOBAaHUIO CIOCOOOB MeEpenayvu
MOJIaJIbHOCTH TIPU TIEPEBOJIC C AHTJIMICKOTO HA PYCCKHH S3BIK Ha MpUMeEpe
cratbu Maiikia Mapmramia «He may have found the key to the origins of life.

So why have so few heard of him?».

AKTYaJILHOCTB TEMbI 00YyCIIOBJIeHa TeM (PaKTOM, 4TO MOJATLHOCThH Kak
S3bIKOBAsl KaTErOpUsi SBJSICTCS MPEIMETOM JUIMTEIBHOTO M3YYECHHUS B
JUHTBUCTHKE, OJHAKO €€ Ki1acCUu(UKaIis, ONpeAeICHUE U CTaTyC MO-TIPEKHEMY
OCTalOTCSl TUCKYCCUOHHBIM BOIMPOCOM. Takke He MPEeACTABISAETCS BO3MOMKHBIM
TOBOPUTHh 00 YHHBEPCAIBHBIX CIOCO0aX MEpeBOAa MOJATBLHOCTH, TaK Kak JJis
KQXJIOTO OTJEIBHOTO Cliydass He0OXO0MMO MPUMEHSTh Pa3HbIC MEPEBOTUCCKUC
npuémbl. Tak, HemocTaTOYHAsT KOHIENTyalbHass 0(pOPMIIEHHOCTb HCCIIeTyeMOM
KaTeropuu M OTCYTCTBHE OOUICHPUHSITHIX MEPEBOAYECKUX NTPUEMOB IS
neperayu dTOM KaTeropuud OO0YCIOBIMBAIOT HEOOXOAMMOCTh B JajbHEHIIeM

HN3Yy4YCHHUH ATOM TEMBI U CUCTCMaTHU3allu HMemmeﬁCﬂ I/IH(i)OpMaHI/II/I.

Ieab paGoThl — HMCCIEAOBATh KATETOPHUIO MOJAIBHOCTH M PACCMOTPETh
OCHOBHBIC MpUEMBI €€ TMepemadd Uil ONpejeICHUsS W aHaiu3a HauOolee

yIoTpeOIIeMbIX U3 HUX Ha OCHOBE BRIOPAHHOM JIJIsl IEpEeBO/Ia CTAThHH.

O0bexTOM HCCIICAOBAaHUA ABIAIOTCSA CITOCOOBI nepcaadn MoJaJIbHOCTH U

Pa3JIUYHBIC ClIy4dau UX IIPUMCHCHUSI.

IIpeamerom wuccienoBaHust sBIsieTCs  cTaTths Maiikina Mapmamia
«He may have found the key to the origins of life. So why have so few heard of
him?», mocBsiméHHast )KU3HA M UCCIIEIOBAaHUSAM BEHIepcKkoro Owosora TuGopa

I"anTH, B 9aCTHOCTH €ro MOJIeu (QYHIAMECHTAIBPHOW ¢IMHUIIBI )KH3HHU.
K 3apgauam nanHoit paboThl OTHOCSTCS:

e IlpoBenenue npeanepeBoOAUECKOrO aHaInu3a BEIOPAHHOTO TEKCTA



e PaccmoTrpenue kareropuu MOJAIbHOCTH C TEOPETUUECKON TOUKH 3PEHUS:
OIpeJeNeH s, KIaCCU(PUKALMH U CITIOCOOOB BBIPAXKEHHUSI

e PaccMOTpeHHE OCHOBHBIX CIIOCOOOB IEpeIaun MOJAIbHOCTH

e OcylecTBiIeHHE KOMMEHTUPOBAHHOTO IEPEBO/IA BHIOPAHHON CTAaThU

e AmHanu3 crnoco0oB MepeAadyd MOJAIbHOCTU MpPHU NEPEeBOJE BbIOPAHHOMN

CTaTbu

TCOpeTquCKaﬂ SHAYUMOCTDb pa6OTBI COCTOHUT B CHCTCEMAaTHU3alluU
HMeIOHleﬁCH I/IH(bOpMaHI/II/I O Kareropum MOAAJIBbHOCTHU, YTO MOKCET OBITH

UCIOJIb30BAHO B paMKax 00y4arouux nporpamMmm.

IIpakTuyeckass 3HAYMMOCTL pPabOTBI COCTOMT B  OMNpPEACICHUU
OCHOBHBIX CMOCOOOB TMepeaadyd MOJAIBHOCTU TPH TEPEBOAE, YTO MOXKET

MPpUroguTbCA B HpaKTquCKOﬁ HCpCBOquCKOﬁ ACATCIIBHOCTH.

K metomam HCCTIEeaJ0BAHUA OTHOCATCA aHaJIu3 METOJUYECKOM

JTUTEpaTypbl, 0000IIEHNE U aHATTU3 PE3YJIbTATOB.

PaGota cocrouT u3 BBeleHHUA, TPEX TUIaB, 3aKIIOUYEHHUSA, CITUCKA
UCIIOJIb30BAaHHBIX ~ MCTOYHUKOB W TPWIOKEHUS C  WUIIOCTPATUBHBIM
matepuaniom. [lepBas riaBa cOAEPKUT MPEANEPEBOAUECCKUI aHAN3 UCXOIHOTO
TEKCTa, BTOpas IMOCBAIIEHA HCCIIEIOBAHUIO KAaTETOPUH MOIAIbHOCTH, TPEThA

COJIEP>KUT KOMMEHTHPOBAHHBIN TIEPEBO/] BHIOPAHHOMN CTAaThH.



I'nasa 1. IlpeanepeBoayecKuii aHAJIN3 HCXOHOI'0 TEKCTA

1.1 bubaunorpajduyeckoe onucaHue UCXOJHOI0 TEKCTA

JUisi naHHOW BBIMTYCKHOM KBaNM(UKAMOHHOM paboThl HaMu Oblia
BbIOpaHa ctaths Maiikia Mapmaiia «He may have found the key to the origins
of life. So why have so few heard of him?» ¢ odunmansHoro caiita
HarronansHoro reorpagudueckoro oomectsa CIIIA, nationalgeographic.com.
[TyOnukyemple Ha calTe CTaThHM TaKXKEe BBIXOIAT B I€YaTHOM BHJC B
onnonMménnoMm kypHaie National Geographic. JXypuan mnyOnukyercss B
HECKOJIbKMX CTpPaHaX Ha pa3HbIX sI3bIKaX M CIHCIHAIU3UPYETCSs Ha HAYYHO-
HOMYJIAPHBIX CTAThAX O Teorpaduu, MPUPOIE, WCTOPHH, HAYKE M KYJIbTYpE.

Marepuansl cHaOkar0Tcst OOIBIITUM KOJIMUeCTBOM (oTorpaduii.

Maiikn Mapiamn — Hay4dHbld Tiicarenb u3 JleBoHa, BemukoOpurtaHus.
Astop kaur# “The Genesis Quest” («KBecT OBITHS») 0 TPOUCXOKICHUH KU3HH

Ha 3eMIIe.
ITepeBomumas ctaThs ObuTa omyOiaukoBaHa 14 nekabps 2020 roxa.

B cratbe pacckaspiBaeTcs 0 BeHrepckom Ouosore TuGope ['anTu u ero
MOJCIH XEeMOTOHa — (QyHIAMEHTAIBPHOW  C€AWMHUIIBI  KU3HH. [ aHTH
MPEIINOI0XKUI, YTO XEMOTOH SBIIETCS HM3HAYAIBHBIM NPEAKOM  BCEX
OpPraHU3MOB WJIM TOCJICTHUM YHUBEPCATBHBIM OOIIUM TpeakoM. HecMoTpst Ha
CBOIO PEBOJIIOIIMOHHOCTD UJeH [ aHTH HE CHUCKAIIM OOJIBIION MOMYJISPHOCTH, BO
MHOIOM U3-3a MOJMTUYECKOW OOCTAHOBKM B MHUpPE BO BTOPOM IIOJIOBHHE
XX Beka. [lomumo ommcanmst Mojenu ['aHTH W OOBSICHEHUS NPUYMH HU3KOU
W3BECTHOCTU €r0 MJEW, B CTaTb€ OIKCHIBACTCS ITOCIEAYIOUIEE pPa3BUTHE
UCCIIEIOBAHUN MPOUCXOXKACHUS KU3HU Ha 3eMJIe U CXOXKHE TEOPETHYECKUE
MOJIEIM  TMPOCTEHIIUX OPraHU3MOB aMEPUKAHCKOTO  OUOJ0ra-TeopeTruka

Crroapta Kaydhpmana u Hemenkoro xumuka Mandpena Diirena.



CraTtps azpecoBaHa MMIMPOKOMY KpPYry 4YHWTATENIEH, HHTEPECYIOMIUXCS
HayKod B 1I€JIOM, a TakXKe XuMHeW, Ouomorue u HUCClIeIOBAHUSIMU

IMMPOUCXOKACHUS JKMU3HU HaA 3emJjie B YaCTHOCTH.

Canit nationalgeographic.com, ¢ koroporo OBUI B3AT MaTepuaa s
nepeBojia, MpeAcTaBisier coboi miargopMmy st MyOauKauu OOJIBIIOTO
KOJIMYECTBa CTaTeil, ()OTO- M BHJICOMATEPHAIOB HAa IIMPOKHUNU PSJT HAyYHO-

MMOMYJIAIPHBIX TEM, OT HCTOPHUHU U KYJIBTYPHBI 10 OHOJIOTHH H reorpa(bml.

1.2 XapakTepucTHKA HCXOIHOI0 TEKCTA

BriOpannbiii 1711 mepeBojia TEKCT OTHOCHUTCS K Hay4YHO-TIOMYJISPHOMY
MOJICTHJIFO HAYYHOTO CTUJIS TeKcTa. [10CKOIbKY HAyUYHO-TTOMYJISIPHBIA TIOICTHIID
OPUCHTHPOBAH Ha Tepeaady HaydHOW WHGOpPMAlUM HETOJATOTOBJICHHOMY IS
e BOCHPUATUSA YUTATENIO, B HEM UCHOJB3YIOTCS NPUEMBI JOHECEHUS CIIOKHOU
UHGOPMAIIMK TPOCTHIM U MOHATHBIM CIIOCOOOM, HApUMEp MOMYJISpU3alUsd —
NEPEBOJT KHIKHOTO, Y3KOCHEIMAIbHOTO TEKCTa B OOIIENOCTYIHYI (opmy.
Hapsimy ¢ TOYHOCTBIO, JIOTMYHOCTBHIO, OOBEKTHMBHOCTBIO M  SICHOCTBIO,
CBOMCTBEHHBIM HAy4YHOMY  CTHIIIO, TOSIBJISIFOTCS CyOBEKTUBHOCTD,

OMOIHUOHAJIBHOCTD U KOHKPCTHOCTD U3JIOKCHUS.

B nmanHOM TekcTe HaOIIOMAIOTCS CIACAYIOIIUE XapaKTEpHBIC MJII HAy4IHO-

IMOIIYJIAPHOI'O CTHUJIA YCPThI:

e licrionp30oBaHME sl CBSI3HOCTHM TIOBECTBOBAHUS CTPYKTYPUPYIOLIHAX

BBOJHBIX CJIOB U KOHCTPYKIIHMH:
“First, it has to build and maintain its body; that is, it needs a metabolism.”

“Second, it has to have some sort of information storage system, such as a gene

or genes, that could be copied and passed on to offspring.”

e llcnonb3oBaHue KOPOTKUX (pa3, COKpalleHre 00bEMa NPeSI0KEHUN



“Few noticed”
¢ BricTpanBanue quanora ¢ 4utaTeneM, oOpalieHusi, BOIIPOCH:
“<...> think of RNA-powered viruses like the coronavirus”
“What was Earth like when it formed? What gases made up the air?”
e lcrnonp3oBanue (GUTYp PeUd U TPOIIOB JUTSI BRIPA3UTECIILHOCTH

“For example, one of the most prominent hypotheses still in vogue today is that

life began solely with RNA, a close cousin of DNA”
“That gets around the reproduction problem, but at a cost: vagueness.”
e lcnonp30BaHUE OIEHOYHOM JICKCUKH
“Hungarian biologist Tibor Ganti is an obscure figure.”
“Perhaps the hardest question is the simplest: what was the first organism?”’

“To some extent, Ganti did not help his model find favor: he was known to be a

difficult colleague.”

e UYepenoBaHue CMBICIIOBBIX THIIOB PEYU: PACCYXKICHHMS, MOBECTBOBAHUS,

OITMCaHUA.

[ToBecTBOBaTeNbHBIE (hPAarMEHTHI O KU3HU U Kapbepe Tubopa ['anTtu (“When
biologist Tibor Ganti died on April 15, 2009, at the age of 75, he was far from a
household name”) B TekcTe uepenyroTcs ¢ pacCyKIECHUSIMH O TPUPOJIC KUBBIX
opraam3moB (“Many definitions say that living things can reproduce. But a
rabbit, or a human, or a whale on its own cannot reproduce”) u onucaTeIbHBIMU
dparMeHTamMu, B KOTOPBIX pACCKa3bIBAETCA 00 YCTPOWCTBE MoOjenen
MPOCTEHIITNX KUBBIX opranu3MoB (“Suppose, he argued, that chemical A drives
the formation of chemical B, which then drives the formation of chemical C,

and so on, until something in the chain makes a fresh version of chemical A”).



[IpuBenéHHbIE BbIIE MPUMEPHI MO3BOJISIOT OTHECTH BBIOPAHHBIN s

MepeBojia TEKCT K HAYYHO-TIOMYJISIPHOMY CTHIIIO.

1.3 IlepeBoxueckue npuémbl U TpaHchopManuu

B cooTrBercTBUM ¢ NPUBEAEHHBIMHU BBIIIE XAPAKTEPUCTUKAMHU HAYy4YHO-
NOMYJIIPHOTO CTHJISI TEKCTa W BBUAY IMPEUMYIIECTBEHHO KOTHUTHMBHOIO THUIIA
uHbopMalMK, CcojaepXkalleiics B Tekcre, Oblla BbIOpaHAa  CTpaTerus

MH(GOPMATUBHOTO MEPEBOIA.

Takum 06pa30M, HCJIBIO ICPCBOAA ABJIACTCA HauOoJiee TOYHAS nepeaadya
COACpKaHUA HCXOAHOTO TCKCTAa C€ COXPAHCHUCM AaBTOPCKOTO CTHJIIA B

ITOBCCTBOBATCIIbBHBIX @paFMeHTaX TCKCTA.

OcHOBHasi TIepeBOMYECKAas TPYAHOCTh COCTOSUIAa B HEOOXOIUMOCTH
COXpaHECHHUS OCOOCHHOCTEH aBTOPCKOT'O CTWJIS HapsAAy C TOYHOH mepemadei
HAyYHOW TEPMHUHOJIOTMM W JICKCUKH. JIIsI COXpaHEHUsS CTHIMCTHYCCKOU
IICJIOCTHOCTH TEKCTa B paMKaX €ro MPUHAJJIC)KHOCTH K HAYYHO-TIOMYJIIPHOMY
CTHJIIO HEO0OXOaWMO ObUIO COOMIOCTH OanaHC B TIEPEBOJE HAYYHOU U

pPa3roBOPHOM JIEKCUKHU, HE HapyIIas eAMHOOOPa3usi MOBECTBOBAHUSI.

IIpu BBIOOpE TEPEeBOAUECCKUX MPUEMOB OBLIO PEIICHO MPHUISPKUBATHCS
koHrenuuu B. H. Komuccapona [15], koTopasi CBOIUTCS K CICIYIOIIUM BUIaM

TpaHCPOpMaIIniA:

o Jlexcuueckue
e ['pammarnueckue

e KowmrIiekcHble (JEKCUKO-TPAaMMaTUUECKHUE)

Cpenn nexkcuueckux TpaHchopMmanuii OH Ha3bIBAET TPAHCIUTEPAIUIO,
MEePEeBOYECKOE TPAHCKPUOUPOBAHUE, KaJIbKUPOBAHUE, HEKOTOPHIE JIEKCHUKO-
CEeMaHTHYECKUE 3aMEHbl (MOIYJSLUIO, TO €CTh CMBICIIOBOE pPa3BUTHE,

KOHKPETH3aINIO U TeHEePaIU3aIltIo).



B kauyecTBe rpamMmmatuyeckux TpaHCHOpMAaIMil BBICTYNAIOT JOCIOBHBIN
nepeBo] (WM CHUHTAKCUYECKOE YIOAOOJIEHHE), TpaMMaTUYECKUE 3aMEHbI
(3aMeHbI YWIEHOB MpeasIoKeHHs, PopM ClIOBa, YacTed peyu, MepecTaHOBKU —

M3MEHEHHUE MOPsIKa CJIOB) U YWICHEHUE MPE/ITIOKECHHUS.

KoMmmnekcHble TpaHchopManuu MOXKHO TakKe Ha3blBaTh JIEKCUKO-
rpamMmatuueckumMu. K HMM ~ OTHOCATCS — SKCIUIMKaus  (MO-APYyromy,
OMMCATENbHBII NEPEeBOJ), AHTOHUMUYECKUU MepeBO], KOMIIEHCALU U TPUEM

OCJIIOCTHOI'O HpCO6p330BaHI/I$I.



BeiBoabl mo riase 1

IIpu npoBeaeHNH NPEANEPEBOAUECKOTO aHaIN3a TeKCTa ObUIO YCTAaHOBIIEHO,

cleayromiee.

1. BeiOpaHHbI U1l TIepeBOjila TEKCT OTHOCHUTCS K HAyYHO-TIONMYJSPHOMY
HNOJCTWIIO HayyHOro cTwid TekcTa. OH mpeAcTaBiseT co0OW Hay4yHO-
NOMYJISIPHYIO CTaThlO, aJPECOBAHHYIO IIMPOKOMY KpYry 4YHUTaTENeH,
MHTEPECYIOLIUXCS HAyKOW B IEJIOM, a TakkKe XuUMueH, Ouonorueil u
UCCJIEIOBAaHUSAMHU MPOUCXOXKICHUS )KU3HU Ha 3eMJie B YACTHOCTH.

2. Tekct comepkuT 00JbIIoN 00BEM HH(DOPMAIIUU, OTHOCAIIUNCS K Pa3HBIM
TUIIAM PEYr: B HEM COJEPKATCA dJIEMEHTHI MOBECTBOBAHMSI, OMMCAHUS U
paccyXJ1eHusl.

3. IlepeBogueckasi TpPYAHOCTb COCTOMT B COXPAaHEHHHM e€IUHOOOpasus
TEKCTa, TaK Kak Heo0XoAMMa MaKCHUMalbHas TOYHOCTh Iepeaaydu
UHpOpMAIMM HAYYHOIO COJEp)KaHUS U COXpaHEHHE OCOOeHHOCTEeN
MH/IMBUyaJIbHOTO aBTOPCKOT'O CTHJIS B TOBECTBOBATENBHBIX (PparMeHTaxX
TEKCTa.

4. ]Ins npeosloJieHUsl BBISBICHHBIX TPYAHOCTEH NPUMEHSIUCH NPUEMBI
MOJTyJISILIUH, rpaMMaTHYECKON [epeCcTaHOBKH, JEKCUYECKOI0
n00aBlIeHUs, TPaMMaTHYECKON 3aMeHbl, KOHKPETU3allUH, JEKCUYECKOU
TpaHCc(OpMallMK, CMBICIIOBOTO DPAa3BUTHUS, T€HEpaIU3alUH, IEJIOCTHOIO

npeoOpa3oBaHUs U OMYIICHUS.
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I'maBa 2. Oco0eHHOCTH KAaTeropuM MOJAJBbHOCTH B AHIVIMICKOM SI3bIKE

2.1 Onpenenenue u BUIAbI MOAAJIbHOCTH

BBuay cBoeld MHOIOMIAHOBOCTH, ()YHKIMOHAJIBHBIX OCOOEHHOCTEH U
cnenu(UYHOCTH SA3bIKOBOIO BBIPAKEHUS KATETOpUs MOJAIBHOCTH BCE el He
MoJIyyusa TOJHOTO U BCEOOBEMITIONIETO 00BsicHeHHs. OJHAKO JIMHTBUCTHKA
opouia JOJTMiA  MyTh B HUCCIAEAOBAHUM JTOM KAaTErOpMW, W MHOTHUE
UCCIENOBATENN  MNPEAJAaraloT  Pa3jJUyHbIE  ONpENEICHUS  MOJAIbHOCTH.

PaCCMOTpI/IM HCKOTOPBIC U3 HUX.

B 1969 romy omnpeaeneHue  MOJAIBHOCTA  MOSABUIOCH B
nuHreuctuueckoM cioBape O.C. AxmaHoBoW [2], kKOoTOpas paccMmaTpuBaia
MOJQIBHOCTh KaK «IOHSITUWHYIO KaTErOpUI0 CO 3HAYCHHEM OTHOIICHUS
TOBOPSIIIIETO K COJEP)KAHWIO BBICKA3bIBAHUS W OTHOIICHHUS COJEPKaHUS
BBICKA3bIBaHUSI K  JIEWCTBUTENHHOCTH  (OTHOILIEHHUS  COOOIIaeMoro K
€ro  peaJbHOMY  OCYIIECTBJICHHMIO),  BBIPAKAIOIIYIOCS  Pa3IU4YHBIMU
JEKCUYECKUMH M TpaMMaTHYeCKUMHU CpEeACTBaMHU, TakKuMU Kak (opma
U HAaKJIOHEHHE, MOJAJIbHble TIJjarojbl U T. 1». CoriacHo OINpeaeIeHuro
AXMaHOBOI, MOJIATLHOCTh MOKET UMETh 3HAYCHUE YTBEP)KICHUS, TPUKA3AHMUSI,

NOKEJIAHUs, JOMYIIEHUS, TOCTOBEPHOCTH, UPPEAITIBHOCTH U JP.

Takke pacrpoCTpaHEHO ONMpeAETIeHUE MOJAIBHOCTH KaK CEMaHTUYECKON
KaTerOpuH, BbIpAXKAOUIEH OTHOIICHUE TOBOPAIIETO K COAEPKAHUIO €ro
BBICKa3bIBAHMS, IIEJIEBYI0O YCTAHOBKY pE€uYd, OTHOIIECHHE COJEpKaHUS

BBICKA3bIBaHUS K ACHCTBUTEIBHOCTH. [21]

MoanbHOCTh SIBISIETCS SI3BIKOBOM YHUBEPCAIMEW W TNPHUHAIIEKUT K
YUCJy OCHOBHBIX KaTErOpUM €CTECTBEHHOrO s3bIKa. [lOHATHME MOJAIbHOCTH
MPUIII0O W3 KIACCHYECKOW (opManbHOW JIOTHKH, OTKyJa JUHTBUCTHKA

3aMMCTBOBAJIA U APYTUE MOHATHUSA. [24]
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B oreuecTBEHHON IMHIBUCTHKE OOJIBIIOE 3HAYEHHE HMMEET TPaKTOBKA
MoaanbHOCTH B.B. BunorpamoBbiM, KoTOpbIi OoTMeuaeT: «JIroboe 1enocTHoe
BBIPAJKEHUE MBICIIH, YyBCTBA, MOOYKIEHUS, OTpaKkasi IEMCTBUTEILHOCTh B TON
WIM UHOM (opMe BBICKA3bIBAHMS, OOJIEKAETCS B OJHY M3 CYLIECTBYIOUIUX B
JAHHOM CHCTEME S13bIKa MHTOHALIMOHHBIX CXEM MPEIJI0KEHUN U BBIPAXKAET OJHO
U3 T€X CUHTAKCUYECKUX 3HAUEHUH, KOTOPhIE B CBOEH COBOKYIHOCTH 0Opa3yroT

KaTErOPHIO MOJAIBHOCTH».[6]

HO3IIH€€ BI/IHOI‘paI[OB JaJlI MOAAJIbHOCTHU Oonee IIMUPOKOEC OIIPCIACIICHUC,
N3 KOTOPOTO CIICAYCT, UYTO MOAAJIBHOCTD ABJIAACTCA HC TOJIBKO XapaKTepHCTHKOﬁ
PCAJIBHOCTH H HCPCAJIbHOCTH, HO H BBIPAXKACT OTHOHIICHUC TOBOPALICTO K

BbICKa3bIBaeMoMYy. [7]

N3 sToro onpeacjacHus CICAyCT, 4TO MOAAJIBHOCTDb ABJISICTCA HC TOJIBKO
XapaKTepI/ICTHKOﬁ PCAIIBHOCTHU N HCPCAJIbHOCTH, HO U OTHOICHUEM T"OBOPAIICTO
K BBICKA3bIBACMOMY. N3 OIIPCACIICHUA BI/IHOFpa,ILOBa BHUJIHO, YTO BBIABJIIAIOTCA
JABa THIIa MOJAJIbHOCTH: OO0BEKTHBHASA U CY6’L€KTI/IBH35[, HO BBIICIUTBH YCTKYIO
rpanuny MCEKIAY HHMH B TCKCTC CJIOXKHO. Tax:xe MHoOrue HCCIICA0BATCIIN

CUHNTAKOT, YTO MOAAJIBbHOCTD B TCKCTC ABJIACTCA CY6BGKTHBHOﬁ.

Tak, Kkareropuss MOJAIBHOCTH MOXKET JCIUThCA Ha JBa BHUJA:

O00OBEKTUBHYIO M CYObEKTHUBHYIO.

OOBeKTHBHAS MOJAIBHOCTHD SABIISCTCS 00513aTEIILHBIM MPU3HAKOM JTFO00TO
BBICKQ3bIBaHUSA. JTO OJHA M3 KaTeropui, (GOPMHUPYIOMHUX MPEIUKATHBHYIO
EMHUILY s3bIKAa — TIPEJIOKEHHUE. OITOT BHJ MOJAJIBHOCTH BBbIpa)KaeT
OTHOIIIEHHE COOOIIaeMOro K JSUCTBUTEIBHOCTH B IUIAHE PEaIbHOCTH (TO €CTh
OCYIIECTBIEHHOCTH WM OCYIIECTBUMOCTH). OOBEKTHBHAs MOJATbHOCTH
OpraHWYeCKH CBs3aHA C KaTreropueld BpeMeHH Hu auddepeHIHMpoBaHa I10

MPU3HAKY BPEMEHHOM ONpEeIEICHHOCTH UM HEOTIPEIEICHHOCTH.
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B cBoto ouepenb, CcyObeKTHBHAs MOJAIbHOCTh, — 93TO OTHOIICHUE
roBOpAIIETO K coolmaemMomy. B oTinune or 0ObeKTUBHONW MOJIAIbHOCTH, OHA
SBIsIeTCs (PaKyIbTaTUBHBIM MPU3HAKOM BbICKa3biBaHMs. CeMaHTUYECKHUI 00BbeM
CyOBEKTUBHOM MOJAJIBLHOCTH 3HAYUTENIBHO IIHPE CEMAaHTHYECKOro o0beMa
O0OBEKTUBHOM  MoOJalbHOCTH. Il0 MHEHHIO MHOTHUX  HCCJICIOBaTEIICH,
CyOBbEeKTHUBHAs MOJIAJIbHOCTh BBIPAXKAET JIMYHOE OTHOIIEHHWE TOBOPSIIETO K
COJEP/KAHUIO BBICKA3bIBaHMS. Takxke B €€ CTPYKTYPy BXOAUT M CEMAHTHUKA

COMHEHUSI, KoJeOaHusI.

Taxxke M. B. 3ailHynnuH B cBoell KHUre «MOJanbHOCTh Kak
(YHKIIMOHAIBHO-CEMAHTUYECKas ~ KaTeropus»  MOJApa3JeNsieT  KaTeropHio
MOJAJBbHOCTH HAa  MOJAQJIBHOCTH  JEUCTBUTEIBHOCTM U  MOJAIBHOCTH

HEJIEUCTBUTENIBHOCTH. [12]

MoanbHOCTh  JI€UCTBUTEILHOCTH  O3HA4YaeT, UTO  COJIep)KaHue
BBICKA3bIBAHMS C TOUKH 3PCHHS TOBOPSIIETO JIMIA COOTBETCTBYET OOBEKTUBHOM
pPEaTbHOCTH, TO €CTh CYOBEKT BOCHPHUHHUMAET COOOIIaeMOe KaK peajbHbId U
JTOCTOBEpHBIM  (akT.  MoOJanbHOCT,  HEJACHCTBUTEIBHOCTH,  HANPOTHUB,
nmojJpa3syMeBaeT, UYTO COJAEp)KaHHE  COOOIMaeMOro HE  COOTBETCTBYET
OOBEKTUBHOM PEATBHOCTH U CYOBEKT BOCIPHHHMAET COOO0IaeMoe Kak He
pealibHOEe, TO €CThb KaK BO3MOXKHOE, IMPEINOJ0KUTEIbHOE, KEJIaeMoe,

COMHMUTCIIBHOC U T. 1.

MoaajabHOCTh HEJICUCTBUTEIILHOCTH, COIJIACHO KJ1accHu(pUKAITIU

3aﬁHYHHHHa, TAKXKC IIOAPA3ACIIACTCA Ha CIICAYIOIHNC CCMAHTHYCCKHUC BUAbI:

® MOJAJBHOCTB HGO6XOI{I/IMOCTI/I n OO0JDKCHCTBOBAHHA — I[C6HTI/IBHa$I
MOJAaJIbHOCTD

¢ MOJAJIBHOCTH BO3MOXHOCTHM H HCBO3MOXHOCTH — IIOTCHIOMAJIbHasA
MOAAJIBHOCTb

L4 HpeI[HOJIO)KI/ITeJ'IBHaH/ THIIOTCTHYCCKAaA MOOAJIbHOCTD
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e noOyaAuTeNbHAs/UMIIEpaTUBHAS MOJATBHOCTh
® MOJIaJIbLHOCTh HAMEPEHUS/UHTCHIIMOHATbHAS. MOJIAJIbBHOCTh

e KelaTelbHas/ONTaTUBHAS MOOAJIBHOCTH

Taxxe cymiecTByeT MOAXOJA, CYHUTAIOMIMIICS HaubOojee MUPOKUM, IpU
KOTOPOM MOJIaJIbHOCTh COOTHOCSIT C TOHSATHEM MoOAyca (MHIMBHIYalbHOU
OLICHKU M3JaraeMblXx (PakToOB), MPOTHUBOMOCTABISAS €r0 JIUKTYMY (OCHOBHOMY

COJIEPKaHHUIO).

«HacTp BBICKa3bIBaHHsA, KOTOpas IEPEJAaeT OCHOBHOE COJEpXKaHHUE
COOOIIIeHMS], MPUHATO HA3bIBaTh JMKTYMOM, a Ty 4acTb, KOTOpasl CBsi3aHa C
CYOBEKTHUBHBIM OTHOILLIEHHUEM TOBOPSIIET0 K COOOLICHHI0O — MOIYCOM» —
TAKOr0 MPEJICTABICHUS O MOJAIbHOCTU mpuaepxuBaerca Iapns bamw,
MIBEHIIAPCKUM JTMHTBUCT, 3aHUMABIIUNCS pa3pabOTKONM TEOPUH BBICKA3bIBAHMS.
CornacHo ompeneneHuto bamnu, y MOJanbHOCTH €CTh JiorHuyeckas (yHKIUS,
KOTOpPasl 3aKIH0YAETCs B «BBIPAXKEHUU PEAKIMM MBICIALIETO CyObEKTa Ha €ro

npeacTaBieHue». [3]

[Tapne bawm Ha3plBa€T MOJAIBHOCTh «JYIIOW TPEMIOKEHUS» H
YTBEPIKIIAET, YTO «HEJb3d MPUAABATh 3HAYCHUE MPEIJIOKEHUS BhICKa3bIBAHUIO,

€CJIM B HEM He 00HAPYKEHO XOTh KaKOe-T100 BHIPAKEHUE MOJAIBHOCTIY.

I/ICXOI[H N3 BBINICCKA3aHHOI'0, MOHO BBIBCCTH OIIPCACICHHNC, COIJIAaCHO
KOTOPpOMY MOAAJIBHOCTL B JIMHI'BUCTHKEC PACCMATPHBACTCA KdaK OTHOIICHHC
roBopAmecro K 0006maeM0My N OTHOCHUT COACPIKAHUC IIPCIAJIOKCHHUA K

I[GﬁCTBHTGJ'II)HOCTH B IINTAaHC pCaJIbHOCTH HUJIN HCPCAJIbHOCTH.

2.2 CpencrBa BbIpa:keHHs H CIIOCOOBI ePeBOAa MOAATBLHOCTH
MoaanbHOCTh B aHIVIMMCKOM SI3bIKE MOYKET BBIPAXKAThCSl € MOMOIIBIO
PA3JIMYHBIX JIGKCHYECKUX U TPAMMATHYECKUX CPEICTB, @ UMEHHO:

¢ MOJAJIbHBIX M ITOJYMOJAJIbHBIX I'JIar0JIOB
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e crenuanbHbIX popM HakaoHeHu# (Imperative, Subjunctive, Conditionals)

® MOJIAJIbHBIX CJIOB (BBOJHBIX CJIOB U HAPEUHiN)

Ilepenauya MOJAIBHOCTH — OYEHb Ba)KHAs COCTABIIAIONIAs IIpoLEcca KAk
YCTHOTO, TaK M NHUCBMEHHOTO mnepeBoAa. be3 mnpaBUIBHON TPAaKTOBKH
MOJAJIBHOCTH HMCXOJHOTO BBICKA3bIBAHUSI KOMMYHMKAIUS MOJKET OBITh
CWJIBHO 3aTPYyJHEHA WM NMPAKTUYECKM HEBO3MOXKHA. YMEHHUE UCXOOUTH U3
oOIIero M JUHTBUCTHYECKOTO KOHTEKCTA, JIOTUKU BBICKA3bIBAHUS M MPOCTO
3IpaBOro CMbICIA WM JOTaJKh M CMEKaJKM — OJHO M3 Ba)XHEWIINX

KadecTB nepeBoauuka. [10]

CloXHOCTH TPU TEPEeBOAEC MOJAIBHBIX TIJIarojiOB CBSI3aHBI C TEM, YTO
MHOTHME W3 HUX MHOTO3HA4HbI, W JJII TOro, 4TOOBI  TMepenaThb
OTTCHKM  3HAUYEHUs, TMEPEBOJYMK  JOJDKEH yMeThb  ONUpaThCcsl  Ha
KOHTeKCT. Heobxoaumo Takke yMeTh COOTHECTH M OTPa3uTh B IEPEBOJIC
MOMEHT  BBICKa3blBaHMSl  NPEANOJOKEHHS W BpEMS  COBEpIICHUS
IPEoIaraeéMoro JeiHCTBUs, KOTOPOE MOXKET OBITh BhIpaXKEHO J1I000H (hopmoii
MH(PUHUTHUBA. Cnenyer  Takke  MOMHHTb, 4YTO B  HEKOTOPBIX
ClIyyasiX, B COOTBETCTBUM CO CTWJIMCTHYECKUMH KaHOHAMH PYCCKOTO
A3bIKa, aHTJIMMCKUE MOJAJIbHBIE IJ1arojibl U BOBCE HE HYXKAAIOTCS B MEPEBOJE,

00 MX 3HAYCHHUE CICAYET MepeiaBaTh IPYTUMHU cpeicTBamMu. [9]

[Ipu nepeBojie MOAAIBHOCTh MOXKET IMEPEIaBaThCsl TEMHU K€ CPE/ICTBAMU,
KOTOPBIMHM OHA BBIPA)KEHA B TEKCTE€ OPUTHMHAIIA, WIH APYTUMU CPEICTBAMHU, WIH
K€ OHA MOXET U BOBCE HE HaXOAUTh (GOpMalbHOTO BhIpakeHus. Ho mocnennee
HE 03HAYaeT, YTO B TEKCTE MEPEeBO/Ia MOJAIBHOCTh HE OYJIET BhIpakeHAa HUYEM.
OTTEHOK MOJAIbHOCTH MOKET OBbITh MepedaH 0e3 CHelnuaribHOro MOJAIbHOTO
«ykazarens». Jpyrumu cioBamMu, B TaKOM MPEJI0KEHUH MOJAIbHOCTh OyIeT
SABJISITECS  HE OKCIUIMIUTHOM (OTKPBITO BBIPAXKEHHOM), a HMMIUITMIUTHON

(monpazymeBaeMoii). MeHbllle BCero 3aTpyJHEHHM MPEACTaBISAIOT Ciydau,
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KOorjja MOAAJIBHOCTHb IEPCAACTCSA OJHMHAKOBBIMHU CPCACTBAMH: HAKJIIOHCHHUIMU,

MOJIaJIbHBIMU TJ1arojaMu, MOJIAJIbHBIMH CJTIOBaMH. [26]

3ajmaya B TEOpUU W TNPAKTUKE MEPEeBOAA CBOAMUTCS, TJIABHBIM 00pa3oM, K
rnepenaye CyOBEKTUBHOMU MOJAJIbHOCTH. ITpu CO3JaHUH KaK
XYJIOKECTBEHHBIX, TaK W MyOJHUIIMCTUYECKUX TEKCTOB, CYOBEKTUBHAs
olleHKa WHGOpPMAIlUM MOXKET ObITh TMPEJACTaBICHAa B  BBICKA3bIBAHUU

pa3H006paSHBIMI/I SA3BIKOBBIMHA CPCIACTBAMMU.

[To omeHKe cjOBaps COBPEMEHHOTO AHTJIMMCKOTO S3bIKa H3aTCIbCTBA
JIOHrMeH, B aHTJIMMCKOM SI3BIKE MTEPBOE MECTO IO YIOTPEOIIEMOCTH 3aHUMAIOT
MOJIAJIbHBIC TJIAr0JIbI, K YMCITYy KOTOPBIX OTHOCHUTCS JE€BATHh €AUHUIL: can, could,
may, might, shall, should, will, would, must. Hapsay ¢ mnepedwcieHHbIMU
TJIaroJIaMH MCIIOJIB3YIOTCS TAKXKE M TaK Ha3bIBAEMbIC TIOJTyMOJIIbHBIC TJ1aroJibl:
ought, need, dare, used, a Takxe HEKOTOpbIE WIMOMATHUECKHE BBIPAKCHHS C
monanpHeIMH pyHKUMsIMU had (better), have (got) to, be supposed to,

be going to. [27]

MHorHe U3 MOJIAJIbHBIX IJIAr0JIOB MOT'YT OBITh OYCHB OJIU3KH 10 3HAYCHHIO
JpYT K APYry, HO JUIS KaKJIOrO M3 HUX B aHTVIMWCKOW I'paMMAaTHKE €CTh CBOE
mecto. Ilpum BeIOOpEe TMOAXONAIIET0 BapuaHTa IEpeBOJia HEOOXOIUMO
IPOaHaJIU3UPOBaTh CMBICJIOBYIO CTOPOHY TMPEUIOKEHUS M €ro OTTCHOK,

HaIpumep:

He must have cured this patient.

HOJDKHO 6I>ITB, OH BBIJICUHIJI OTOI'0 InanuvecHTa.
He could have cured this patient.

MO)KGT, OH BBUJICYMJI 3TOI'O IIallMCHTA.

He may have cured this patient.
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BOBMO)KHO, OH BBIJICYMJI 3TOTI'O ITaITMCHTA.

He might have cured this patient.
OH, MOXKET, ¥ BBIJICUMIJ ATOr0 MallMeHTa.

Pasnuunable MOJAnIbHBIE TJIAroJibl  AEMOHCTPHPYIOT pa3HyK CTEIEHb
BEpOSITHOCTU Tmpennonoxkenud. Koncrpykuuss must have cured mokasbiBaer
NOJIHYI0 YBEPEHHOCTb, COMHEHUN ObITh He MoxkeT. Konctpykims could have
cured — Bpojie ObI BBUICUMII, HO ONPEACIEHHBIC COMHCHHS BCE JKE OCTAIOTCA.
Konctpykumss may have cured — wu BoBce JenaeT BCE CIUIOIIHBIM
IPEANOIIOKEHUEM: KOHEUHO, OH TOBOPUT, YTO BBLJIECYWJ, HO BEPUTh €My HH B
yém Henb3s. Konerpykius might have cured moHmxkaer crerneHb yBEepeHHOCTH

TroBOpALICTO IMOYTH OO HYJIA.

Cornacio wuccnepoBanuto E. A. Mskumesoir [19], mpu nepeBone Ha
PYCCKMI $3bIK MOJAJIBHBIX IJIarojIOB B OOJIBIIMHCTBE CIy4aeB HCIOJb3YIOTCS

TPH MEPEBOAUYECKUX MpUEMA:

1. Tlepenaya ¢ MOMOIIBIO KBUBAJIIEHTA (C MMOMOIIBIO MOJIAJFHBIX TJIaroJioB
PYCCKOTO SI3bIKa)

2. 3ameHa dacthu peud (moAaBisroniee OONBIIMHCTBO —TMEPEBOIAUTCS
MOJIaJIbHBIMU CJIOBAMU, U B OJTHOM CJIy4ae — KaK CyIIECTBUTEIILHOE)

3. Omymienue MoIansHOTO Tiaroia (0e3 moTepu cMbICTa)

Takum 00pa3oM, MOXXHO CJelaTh BBIBOJ, 4YTO TIIepeaada MOAAIbHOCTH,
BBIPA)KEHHOM B TEKCTE OpPHUTMHAIA MOJAJIbHBIM TIJIarojoM, HE MNPEICTABIIAET
0COOCHHOW TPYTHOCTH. B mojaBisronieM OOJBIIMHCTBE CIy4acB MOJIAJIbHBIC

rJ1aroJibl ICPCBOAATCS S9KBUBAJICHTOM.
PaCCMOTpI/IM BBIPAKCHHUC MOJAJIbHOCTH C IIOMOIIbIO HAKIIOHCHHUS.

I/IHOFI[a MMOHATHC MOJAJIIBHOCTH pPaACCMATPHBAIOT KdK CHHOHHMM TCPMHHA

HaKJIOHCHHC, HO BCE K& B OOJBIIMHCTBE ClIy4dacB OTH  IIOHATHA
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pa3rpaHUyYMBalOT, CUUTas] MOJAIbHOCTh CEMAaHTUYECKON KaTeropuei (Koropas
OTHOCHUTCSl HE TOJBKO K TJIarojly U MOXET HE MMEThb B SI3bIKE€ 00s3aTEIBHOIO
BBIPAJKEHHUS ), @ HAKJIOHEHHE — IpaMMaTHYECKOM KaTeropuen riarona (Kotopas

MOXET MOTEPSITh CBA3b C MOJIAJILHOCTHIO). [26]

B anrnwmiickoM s3bIk€  BO3MOXKHOCTH  JEHUCTBUSI  BbIpakaeTcs JIMOO
U3BSIBUTCIBHBIM HAKIOHCHHEM C MOJAIBHBIMU MOIu(UKATOpaMH, JUOO
cociarareibHbIM HakioHeHneM. CocnararenbHoe HakioHeHue (the Subjunctive
Mood) moka3bpIBacT, YTO TOBOPSIIMK paccMaTpWBacT JCHCTBHE HE Kak

peanbHbIi (akT, a Kak IpearnojiaraeéMoe Uiiu xKeaaTeabHOe:

He suggested that the discussion of question be postponed.

On IMPpCAJI0KNUI, YTOOBI 06CY}KJICHI/IG BOITIpOCa OBLIO OTJIOKEHO
If he were here, he would help us.

Ecnu ObI OH OBLI 3/1€CH, OH HOMOT OBI HaM.

dopma TOBEIUTEILHOTO HAKJIOHEHUS BBIpaXKaeT TMOOYXKICHHE K
JICUCTBUIO u SIBJISICTCS CEMaHTHYECKH WHTSHCUBHOM.
dopmMa  U3BSIBUTEIILHOTO  HAKJIOHEHHUS K€  SIBISIETCS  CEMaHTUYECKHU
OKCTEHCUBHOW: €€ KOHKPETHbIC 3HAUCHHUS peau3yloTcsi TOJBKO B
ONpPEACIEHHBIX KOHTEKCTHBIX  YCIIOBUAX 4Ye€pe3  pa3juyHOE  JIEKCHKO-
CHHTaKCHYECKOe OKpykeHue. OTHOBPEMEHHO C 3TUM HEJIb3S HE OTMETHUTD, YTO
BEIYIIIUM MOJIAJIbHBIM 3HAYE€HHUEM ATOW (DOPMBI SBISICTCS YCTaHABIMBAEMOC

roBOpAmKUM COOTBCTCTBHUC COACPIKAHUA BbICKA3bIBAHHA ,Z[CﬁCTBHTCHLHOCTPI.

CymecTBylOT  pa3iM4Hble TPAKTOBKM  CHUCTEMbl HAKJIOHEHUH B
COBPEMEHHOM aHTJIMMCKOM SI3bIKE, HO KATErOpUsl HAKJIOHEHHUs SBIIAETCS HE
CaMbIM PACTPOCTPAHEHHBIM CIIOCOOOM BBIPAKEHUS MOJAIBHBIX 3HAYCHUU.
Haknonenune — sBasiercss ~ MOpP(OJOTMUECKUM  CPEACTBOM  BhIpaKeHUSs

MOJAJIbHOCTH. [26]
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[lepenaya hbopmMbl HAKIOHEHUI HE SIBISETCS] 3HAUUTEILHOU TPYIAHOCTHIO
B IIpolecce MEPEBOA, TaK Kak JUIA 3TOr0 MOXKHO HMCIIOJIB30BATh TO XK€ CaMOE

HAaKJIOHCHHUEC PYCCKOI'O A3bIKA.

Hakonen, cpenu cpencTB BbIpa)XeHUSI MOJAIBHOCTH HYKHO PacCMOTPETH

TAaKKC BBOJAHBIC MOJAJIBHBIC CII0OBA, TAKHUC KAK:

Certainly (koneuHo), apparently (odeBuaHO), presumably (BO3MOXHO),
allegedly (6yato Ob1, sikoObI), of course, surely, in fact (Ha camom nene, 6osee
Toro, cioBoM); indeed (Oomnee Toro, moucTtuHe, (Qakrtuuecku), reportedly

(s1k00BI, ITO COOOIICHHSIM), a TAKKEe KOHCTPYKITUU: it is reported, it is presumed.

CrnoBo surely )51 HO,ZIO6HBIC BBOJHBIC CJIOBA MOTYT TAKXKC UMCTb U HC MOJAaJIbHOC

3Ha4YeHHUE (HECOMHEHHO, BEPHO).

boapmuHCTBO MOIAJIBHBIX CJIOB IIpU IICPCBOAC HaA pYCCKI/Iﬁ A3BIK MOT'YT
TAaKKE TIMCpCcaaBaTbCA C IIOMOIOBIO OSKBUBAJICHTHBIX BBOIHBIX CJIOB H

KOHCTPYKIIUM.

Tenepp paccmoTpuM TpoOIEMBI U CIOCOOBI TEpeNayd MOJAIBLHOCTH Ha

pUMepax U3 BEHIOPAHHOTO ISl TIEPEBO/Ia TEKCTA.

e He may have found the key to the origins of life. — Bo3mokHo, ox Hamén

KJIIOY K ITPOUCXOKACHUIO )KU3HHU.
MOI[EU'II)HI)Iﬁ rjiiarojl may rnnepcaad BBOAHBIM CIIOBOM «BO3MOKHO»

e But if Ganti’s theories had been more widely known during the
communist era, he might now be acclaimed as one of the most innovative
biologists of the 20th century. — Ho, ecim ObI B KOMMYHHCTHYECKYIO
amoxy ujen ['aHTm ObLIM OBl OOJiee M3BECTHBIMH, CETOJHS OH MOT OBl

CUUTATBCA OAHUM M3 CaMBbIX IICPCAOBBIX ouosoros XX Beka

B nanHOoM mpenniokeHUM MPUCYTCTBYIOT Cpa3y JBa crnoco0a BBIPAKEHHS

MOJIaIbHOCTH — YCJIOBHBIM THUI MPEITIOKEHUSI U MOJIalIbHBIN ri1aroi might.
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BHpeI[JIO)KeHI/II/I nepesoaa HMCIIOJIIb30BaHA TIpaMMATHYCCKasds 3aMCHa

AKTUBHOI'O 3ajJI0ra IIaCCHBHBIM. I[JI)I nepegadynu yCJIOBHOCTH HCIIOJIB30BaH

YCIIOBHBIN THI IPEAJIOKEHMS EpEeBOa, MOJANbHBIN Tiaroa might nepenax

C IMOMOIIBIO 3KBUBAJCHTHOI'O PYCCKOro rijarojla B YCJIOBHOM HAaKJIOHCHUH

«MOT OBI».

Perhaps the hardest question is the simplest: what was the first organism?
— BO3MO}KHO, CaMbIM CJIOKHBIM BOIIPOCOM ABJIACTCSA KaK pas cCaMBbIH

POCTOM: UTO MPECTABISAN U3 ce0sl NEPBBIM Opranuzm?

B JaHHOM IIPCIJIOKCHUN MOAAJIBHOCTL BBIPAKCHA C ITIOMOIIIBIO BBOJIHOTO

CJIOBa perhaps Hn MepcaaHa Ha pyCCKI/Iﬁ A3bIK J3KBUBAJICHTHBIM BBO/JIHBIM

CJIOBOM «BO3MOKHO».

If non-living chemicals can be made to self-assemble into a chemoton,
that reveals a pathway by which life could have formed from scratch. —
Ecmu HEXHUBBIC XUMHUUYECKUE BEIIECTBA MOXHO 3aCTaBUTH
CaMOOPIraHMn30BaTbCA B XCMOTOH, TO 3TO OTKPLIBACT IIYTh, II0O KOTOPOMY

MOIJIa 3apOaAUTHCA JKHU3Hb.

B nanHOM npennoXeHur MOAAIBHOCTh MEPENAETCS ¢ MOMOIIBIO YCIOBHOTO

TUIIa TIPCATOKCHHA W MOJAJIBHOI'O IJIarojla can B (bopMax HaCcTOoAIIECrO H

npoueamero  BpeMeHu. Jlisi  mepeBoa  HCHOJIB30BaH  YCJIOBHBIA  THII

MMPCAJIOKCHUA U SKBUBAJICHTHBIC I'JIArOJIBI «KMOI'YT» B «MOTIJIa».

Many definitions say that living things can reproduce. But a rabbit, or a
human, or a whale on its own cannot reproduce. — W3 wmHOrHX
OHpGI{GJ’IeHI/Iﬁ CICAYCT, UYTO KHMBOC CYHICCTBO MOJKCT CHUTATLCA TAKOBBIM,
€CJIM OHO MMEET CIOCOOHOCTh K Bocmpou3BoacTBY. Ho, Hampumep, HU

KpPOJIMK, HU YCJIOBCK, HU KUT HC MOI'YT Pa3MHOKAaTbCsA CaMU 110 cebe.

MOI[EU'IBHOCTB BBIpaKCHa C IIOMOINbIO MOAAJBHOI'O TIJjlaroja can B

YTBEPAUTEILHON U OTpUIATEIbHOM (opMax u TmepesaHa ¢  MOMOUIBIO
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AKBUBAJICHTHBIX PYCCKHUX TJIArojioB «MOXKET» U «HE MOTYT». B mpeiokeHuu
NepeBO/ia MCIOJIb30BaH MPUEM IpaMMATUYECKON NEPECTaHOBKHU: On its own

cannot reproduce — He MOTYT Pa3MHOXKATHCS CaMH 10 cede.

e The word “system” can mean an individual organism, a population, or an
ecosystem. — CiioBO «cHUCTEMa» MOXET O3HadyaTb OTIEJIbHOM B3SITHIN

OpraHu3M, MOITYJIANIHUIO UK S3KOCUCTEMY.

MoaanbHOCTh BBIpA’KCHA C TIMOMOIIBIKO TJIarojla can ©W IICpclaaHa

OKBUBAJICHTHBIM PYCCKHUM TIJIAT'OJIOM «MOKCT>.

e The totalitarian regime would dominate eastern Eurasia for decades, with
Hungary becoming a satellite state, like most other eastern European
countries. — Emé necsarunerus B Boctounoit EBpasuu rocmozicTBoBai
TOTaJ'II/ITapHHﬁ PEKUM, a BCHI‘pI/Iil CTajla rocyaapCTBOM-CaTCINIMTOM, KaK

1 OOJILIIMHCTBO IMpo4Yunux BOCTO‘IHO-CBpOHCﬁCKHX CTpaH.

B mpennokenuun opurumHaza MCMONb30BaH Tiaroil would, ciyxamuii nis
nepenayu OyAyiero BpeMeHH B IMpolienieM. B mpeanoxkenuu nepeBoja 3TOT
TJIaroJi OMYIIEH, JJI TIepeladyd BpEMEHHOTO OTTEHKAa OPUTHHANIA UCIIOIH30BAHO

IpoIIe/IIee BpeMs.

e However, this early model of the organism was incomplete, and it would
take him another three years to publish what is now regarded as the
definitive version—again only in Hungarian, in a paper that is not
available online. — OpnnHako »Ta paHHsAS MOJCIH OpraHu3Ma OblLia
HETOJIHOM, M eMy MOHAJ00UJIOCh €mI€ TPU Tojla, YTOOBI OMyOJIMKOBATH
BCPCHUIO, KOTOpPAd IIPHUHATA ceryac — OnATh KC, TOJIBKO Ha BCHI'CPCKOM,

B CTAaThe, HENOCTYNMHOUN B MIHTEpHETE.

B npemnoxxennn opurmHaga MCMOJb30BaH Tyaroia would, ciayxamuii amis

nepenaun OyayIiero BpeMeHu B mpoireaieM. B mpeaioxkennu nepeBojia 3TOT

21



rjaroJi onyuicH, I nepeaadu BPpECMCEHHOI'0 OTTCHKA OpUIMHAaJIa MCITI0JIB30BaHO

nmpomeanicc BpeMms.

The first came from American theoretical biologist Stuart Kauffman,
who argued that living organisms must be able to copy themselves. —
[lepBasi mpuHajexana aMepuKaHCKOMY Ouosiory-reopetuky CTroapty
Kaydpdbmany, koropslii yTBepxkJaad, UYTO HEOTHEMJIEMBIM YCIOBHEM

JKUBOT'O OpraHu3Ma ABJIACTCA CIIOCOOHOCTB K BOCIIPOU3BCACHULIO.

MOIIEUIBHOCT]':: B TMPCHJIOKCHHUN OpUIHMHAJIa BbIpAXCHA TIJIarojom must,

O3Ha4Yaromuum JIOJDKCHCTBOB&HI/IC/O6$I3aHHOCTB. HpI/I MMepeBOAC HCIIOJIb30BaH

npuéM  LENOCTHOIO  MpeoOpa3oBaHMs, U MOJAJIBHOCTh  BBbIpaXKEHA

CJIIOBOCOYCTAHUCM «HCOTHCMIICMOC YCIIOBUC).

In speculating about how this might have worked before cells formed, he
focused on mixtures of chemicals. — Pa3Mmplnsas o ToM, KaK 3TO MOTJIIO
pabotath 10 (opMUpOBaHMS KJIETOK, OH CTaJl U3y4aTb CMeECHU

XUMHYCCKUX BCHICCTB.

MopgansHOCT, B TPEJIOKEHUH BBIpaKEHa IarojioM might B cocraBe

CKazdyCMoro mu ImcpcaaHa B IICPCBOJAC OSKBUBAJICHTHBIM TIJIaroJIOM «MOIJIO

(paboTaTh)».

Suppose, he argued, that chemical A drives the formation of chemical B,
which then drives the formation of chemical C, and so on, until
something in the chain makes a fresh version of chemical A. —
[IpenmonoxumM, yTBEpXKAal OH, YTO BEHIECTBO A CHOCOOCTBYET
oOpa3zoBaHHIO BemiecTBa B, KOoTopoe, B CBOIO OYepenb, CIIOCOOCTBYET
O6pa30BaHI/IIO BCIICCTBA C, N TaK JaJec, IIOoKa TIJA€-TO B ILCIIM HEC

CO3/1aCTCS HOBAsl BEpPCUs BellecTBa A.
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MoaanbsHOCTh B MNPpCIIOKCHUN OpPUIMHaIa IMEpcaaHa BbIPaKCHAa BBOIHBIM
CJIOBOM Suppos€ u IcpcaaHa SKBUBAJICHTHBIM PYCCKHM BBOJHBIM CJIOBOM

LIIPCAIMOIOKUM.

e Given sufficient raw materials, another cycle will yield four copies, and
continue exponentially. — Ilpu HanWuuuM JOCTATOYHOrO KOJIHYECTBA
ChIPbA, CJICI[YIO]_HI/Iﬁ OUKII JaCT YCTBIPC KOIIMH, U 3TO HNPOAOJIKUTCA B

reOMETPUYECKON ITPOrPECCU.

MOIIEUII:HOCT]':: B IMPCIAJIOKCHUHN BbBIPAKCHA T'JIaroJIOM Wlll, KOTOp]’:»IfI OIIYHIICH
B MPCAJIOKCHUUN IICPCBO/JA. OTTEHOK 3HAYCHHUS TJjIarojia nepcaan € IMOMOIIbIO

Oy/yllero BpeMeHHU MpeIoKEHUS IEPEBOIA.

e Kauffman called such a group an “autocatalytic set,” and he argued that
such groups of chemicals could have been the foundation for the first life,
with the sets becoming more intricate until they produced and used a
range of complex molecules, such as DNA. — Kayddman HazBaa Takyro
I'pyiimny «aBTOKATAJIUTHYCCKHUM Ha60p0M» U YTBCpPIKAAJI, YTO HO,Z[O6HI>IG
TPYIIIBI BEIIECTB MOTJIM OBITh OCHOBOM IMEPBOM KU3HHU, TPUIEM HAOOPHI
CTAaHOBWJINCH BCE OoJree CJIIOKHBIMH, IIOKa HC CTalld IIPOU3BOAUTL U

VCIOJIb30BATh P/ CI0KHBIX MOJIEKYJ, Takux kak JJHK.

MOI[EU'II)HOCTI) B IIPCAJI0OKCHHUHN OpUIMHAJIa BbIPpAXXCHA C IIOMOIIBIO MOJAJIbHOI'O
riarona could u nepcaada B IICPCBOAC SKBUBAJICHTHBIM I'JIarOJIOM IIPOIICAIICTO

BpPEMEHU «MOTJIH (OBITH)».

e This system could evolve based on changes—mutations—in the genes, a
function that Kauffman’s model lacked. — 3ta cucrema wmormna
pa3BUBATBHCS HA OCHOBE W3MEHEHUW — MyTallUii — B TE€HAX, TaKOU

dbynkiuu He xBatano moaenu Kayddmana.
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MonmanbHOCT, B MPEUIOKEHUU OpWUTHHAJIA BBIpAKEHA C  TIOMOIIBIO
MojainbHOTO Tiarona could u mepegaHa B mepeBojie SIKBUBAJIECHTHBIM IJ1arojom

MpomIcaAmeTro BpEMCHHN «KMOTI'JIa».

e He argued that two key processes must take place in every living
Organism. — On YTBCPIKAAI, YTO B KaXKJ10M KMBOM OPraHU3ME JOJIKHBI

MPOUCXOAUTD IBA OCHOBHBIX ITPOLICCCA.

MOIIEUIBHOCT]':: B IIPCIJIOKCHUN OpUT'MHAJIA BBIPAXKCHA MOOAJIbHBIM I'JIAT0JIOM
must, 03Ha4YaroInuM O6H38HHOCTB/I[OJ'I}KCHCTBOBaHI/Ie, H TiepcaaHa OJM3KHUM I10

SHAYCHUIO KPATKHUM HPUITIATraTCIbHBIM «IOJI>KHBI.

e First, it has to build and maintain its body; that is, it needs a metabolism.
— BO-HepBBIX, OH OOJLKCH CTPOUTH CBOC TCJIO UM IOOACPIKHUBATL €TO

(GYHKIIMOHUPOBAHKE; TAKUM 00pa3oM, EMy HYKEH METaOOIU3M.

MO,IIEUILHOCTL B IIPCJIOKCHUH BbBIPA’KCHA C ITIOMOIIBIO MOAAJIBHOI'O I'JIaroja
has to, O3HAYaArOUIEro JOHKEHCTBOBAHUE, U Inepcaadna B IepeBoac C IIOMOIIbIO

KpaTKOro nNpujaraTCJIbHOTro «IOJIKCH.

Takxke B HpeIIOKEHUH OPUTHHAJIA HMCIIOJIb30BaH MOJIYMOJATBHBIA TIJIaro
needs, BbIpaKalOMUi 3HAYCHUE HYXIbI/HEOOXOAMMOCTH, KOTOPHIHA Iepe/laH B

IIEPCBOAC C IIOMOIIBIO KPATKOI'O IIPpUIAraTCJIbHOI'O «KHYXKCH.

e Second, it has to have some sort of information storage system, such as a
gene or genes, that could be copied and passed on to offspring — Bo-
BTOPBIX, Y HCIro MaoOJIKHa OBITH CBOErO poda CHCTEMa XPaHCHHUA
I/IH(l)OpMaHI/II/I, TaKasa KaK I'CH WJIKM MHOI'O I'CHOB, KOTOPYIO MOIKHO OBLIO

OBI CKOIIMPOBATH M NICPCAATh IIOTOMCTBY.

MOI[EU'IBHOCTB B IIPCVIOKCHUH BbIPpA’KCHA C IIOMOIIBIO MOAAJIBHOI'O I'JIaroja
has to, 03HA4YaArOIIETO JTOJDKCHCTBOBAHUE, U nepcaada B 1nmepeBoac ¢ ImoMoIibro

KpaTKOI'O IPpWjIaraTtcJibHOro «J0JIKHa».
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Taxxe B IpeIo)KEHUH OpUrMHajia MCIOAb30BaH MOJANBHBIN riaron could,
NEPEeJaHHbll B MPEAJIOKEHUU IEpPeBOJa C IOMOIIBI0 MOAAIBHOIO CJIOBA

KMOKHO».

e The chemoton had to have such a barrier to hold itself together, and Ganti
concluded that it also had to be autocatalytic so that it could maintain
itself and grow. — XeMoTOH J0/bKeH ObLT MMETh TaKoW Oapbep, YTOOBI
HC paclaaarbCia, U I'anTHn 3aKJIO4YnJI, 4YTO 6apbep TOXKEC HOOJIKCH OBITH

ABTOKATAJINTHYCCKHUM, YTOOBI OH MOT noaaCpKUBaATb cebs u pacTu.

MO}IEUII)HOCTL B TIPCAJIOKCHHUUN BBIPAXKCHA C ITOMOIIBIO ITOBTOPAIOIICTOCA
raarojia had t0, O3HAYAIOLIETO JOKEHCTBOBAHUE U MEPCaIaHHOTrO B IICPCBOIAC C

IIOMOII[LIO CJIOBOCOYETAHUN «TOJKEH ObUI» U «IOJDKEH OBITHY.

Taxxe B mpeIo)KeHUH OpUTMHaja MCIOIb30BaH MOJANbHBIN riaroi could,
IEPEAAHHbIN B IIPEMIOKEHUN MIEPEBOJA C IIOMOLIBI0O YKBUBAJICHTHOIO TJIaroJia

«KMOTI>,

e Together they form a self-replicating unit: a cell so simple it could not
only arise with relative ease on Earth, it could even account for alternate
biochemistries on alien worlds. — Bwmecre onu o00pa3yioT
CaMOBOCIIPOU3BOAAIIYIOCA CAMHHUIY: KIICTKA HACTOJIBKO IMPOCTA, 4YTO OHA
MOXCT HC TOJIBKO OTHOCHTCJIIbBHO JICTKO BO3HHUKHYTH Ha 36MJ’IC, HO U

MOXCT OaxKe O00BACHUTH AJIbTCPHATHUBHBLIC OMOXUMUYECKHE IIpOLCCChI B

OPYTUX MUpPax.

MOI[EU'IBHOCTB B IPCAIOKCHHHN BbIpaXCHa C IIOMOHIBIO IIOBTOPAIOIICTOCH
rinarona could wu nepeagaHa B IICPCBOJAC C IMOMOIIBIO TIJaroja HaCTOALICTO

BPCMCHH «MOKCT>.

o Like its more famous molecular relative, RNA can carry genes. — Kak u

e€ Oosiee 3HaMeHuTas pojcreHHua, PHK MoeT nepeHoCUuTh reHsl.
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MoaanbHOCTh B MMPCIIOKCHUHU BbIPpaKCHA C ITIOMOIIBIO MOJAJIBHOTO I'JIaroja can

" 1I€pcaaHa B MICPpCBOAC € MIOMOIIBIO SKBUBAJICHTHOI'O IJiIarojia «KMOKCT».

e But crucially, RNA can also act as an enzyme and accelerate chemical
reactions, leading many experts to argue that the first life needed nothing
but RNA to get started — Ho, uro ouens Baxkno, PHK moskeT Takxke
JEUCTBOBaTh KakK (PEPMEHT U YCKOPATh XUMHUYECKHE PEaKUuu. ITO
Ho6y>1<):[aeT MHOTHX 3JKCICPTOB YTBCPXKIAATb, YTO MIJIsI HaYajla HepBOfI

U3HU He TpeOoBajoch Huuero, kpome PHK.

MO}IEUII)HOCTL B IMPCIAJIOKCHUN OpUTMHAJIA BBIPpAKCHA C IMOMOIIBIO T'JIarojia can

" niepciaHa B IICPCBOJAC C IOMOUIBIO 9KBHUBAJICHTHOTO I'JIarojia «MOKCT>».

Takxke B NPEIIOKCHUH WCIIOB30BaH IMOJIYMOJAJBHBIN TJIaroj B MPOIICAIICH
dopme “needed”, o3Hayaromuii HYX)1y/HEOOXOAUMOCTb, KOTOPBIA B TEPEBOIE
nepesiaH ¢ TIOMOIIBbI0 KOHCTPYKITUU B OTPUIIATENIBEHON opMe «He TpeOOoBaIOCh

HHUYCTO».

e However, this RNA World hypothesis has gotten pushback, particularly
because science hasn’t found a type of RNA that can copy itself
unaided—think of RNA-powered viruses like the coronavirus that need
human cells to reproduce. — Opnako 3Ta rumore3a o «mupe PHK»
noTepriesia MpoBajl, B YaCTHOCTHM NMOTOMY, YTO HayKa HE Halula THUMa
PHK, xoTopsiif Mor Ob1 KOnUpoBaTh cedsi 0€3 OCTOPOHHEH MOMOIINA —
MOKHO XOTsI OBl BCITOMHHTH O Bupycax ¢ PHK, takux kak kopoHaBHpYC,

KOTOPBIM AJIs1 BOCIIPOU3BOJACTBA HYKHBI YCJIOBCUCCKHUC KIICTKH.

MOI[EU'IBHOCTB B IIPCAIOKCHNN OpUIMHAJIA BBIPA’KCHA C INOMOIIBIO Ijiarojia
can m 1nepcaaHa B IICPCBOAC C ITIOMOIIbIO SKBUBAJICHTHOI'O I'JIarojia B YCHOBHOﬁ

dbopme «Mor ObI».

Taxke B TMpeVIOKEHUH HCHOJIb30BaH MOJIYMOJANbHbIA Tlaron need,

nepenaHHHﬁ B IICPCBOAC C IOMOIIBIO KPATKOI'O IIPUJIAaraTCIabHOIro «HYKHBD).
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Researchers now tend to emphasise the ways the chemicals of life work
together, and how these cooperative networks might have emerged —
Ceiluac wuccienoBaTeny Bc€ OoJblIE H3Y4YalOT, KaK XUMHUYECKUE
BCIICCTBA JKUBBIX OPraHU3MOB pa60Ta10T BMCCTC, U KakKk DJ3THu

KOOIICPATUBHLIC CETH MOTJIM BO3BHUKHYTD.

MopanbHOCT, B TPEMJIOKEHUH BbIpaK€Ha C MOMOIIBIO TJarojia might,

MepCAaHHOro B MepeBoAC C IMOMOIIBIO 3KBUBAJICHTHOTO IJlarojia B HpOH.IGIIHIGﬁ

dbopme «MoTIn».

These protocells can grow and divide, meaning they can self-replicate. —
Ot IMPOTOKJICTKU MOT'YT PaCTU U OCIIUTHBCA, a 3HAYUT, BOCIIPOU3BOIUTH

camu ceos.

MO,IIEUILHOCTL B IIPCHJIOKCHHHN BBIPAKCHA IJIAroJIOM Can M IICpCaaHa B

MMEPCBOAC 3KBUBAJICHTHBIM I'JIAIOJIOM «MOT'YT>».

What’s more, the genes and membrane can be coupled: as RNA builds up
inside, it exerts pressure on the outer membrane, encouraging the
protocell to grow larger. — Boiee Toro, reHsl 1 MeMOpaHa MOT'YT OBITh
cBs3anbl: oka PHK HakamnmnBaeTcss BHyTpH, OHA OKAa3bIBAET JaBJIICHUE HA

BHEITHIOIO MeMOpaHy, 3aCTaBJIsisl IPOTOKIETKY PACTH B pa3Mepe.

MOI[EU'II)HOCTI) B IIPCHJIOKCHHHN BBIPAKCHA IJIAroJIOM Can MW IICpCaaHa B

IIEPCBOAC SKBUBAJICHTHBIM I'JIarOJIOM «MOI'YT».

She also highlights the work of Taro Toyota at the University of Tokyo in
Japan, who has made lipids inside a protocell, so that the protocell can
grow its own membrane.— Omna Takke cchutaeTcs Ha pabdoty Tapo
Torora u3 TOKMHCKOrO yHUBEpPCUTETa B SMOHHMM, KOTOpPBIA CO34a1l
JUNUALI BHYTPU MPOTOKJIETKH, Onarojapsi 4emy MPOTOKJIETKa MOXKET

BBIPACTUTH COOCTBEHHYIO MEMOpaHy.
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MopaalnbHOCTh B MNpCIIOKCHUMU BbIpAaKCHA TIJIaroJiIoM can M IICpcJaHa B

MepeBOAC SKBUBAJICHTHLIM I'JIAIOJIOM «MOXKCT>.

e Many experts found it unlikely that these chemicals would all arise from
the same starting materials in the same place, hence the appeal of
stripped-back ideas like the RNA World. — MHuorue skcrnepTsl cowin
MaJIOBCPOATHBIM, YTO BCC 3TU XUMHUUYCCKHNUEC BCIICCTBA BO3SHUKIIN U3 OAHUX
N TCX KC HMCXOOHBIX MAaTCpHAJIOB B OOAHOM H TOM KC MCCTC. HOSTOMY

TaKHue ynpOH_IéHHBIC HUACH, KaKk MHUP PHK, CTOJIb TPUBJICKATCIIbHBI.

MopanbHOCTh B IPEJIOKEHUH OpUTMHaNa BbIpakeHa Tiarojiom would, B
JAHHOM ClIydae IIEpelarllero OTTEHOK BEPOATHOCTH. B mepeBoje 3TOT
OTTEHOK 3HA4YE€HHUE IMEpEeaH yepe3 KOHCTPYKLIHIO MPUAATOYHOTO MPEIJIOKEHHUS

«KMAJIOBCPOSATHO, YTO».

e But biochemists have recently found evidence that all the key chemicals
of life can form from the same simple starting materials. — Ho negaBHO
OMOXUMHKH  HAIIN J0Ka3aTc€JIbCTBa  TOTIO, qTo BCE OCHOBHEIC
XUMHUYCCKHUC BCHICCTBA KHUBBIX OPIraHU3MOB MOI'YT O6p&30BI>IBaTI>C$[ u3

OJHHUX U TCX JKC IIPOCTBIX N3HAYAJIIBHBIX MaTCPHAJIOB.

MOI[EU'IBHOCTB B IIPCIJIOKCHHUN OpUTHMHAJIA BBIPAKCHA C IIOMOINBIO IJIaroJja
can W IepcaaHa B IICPCBOJAC C IIOMOIIbIO 3KBHUBAJICHTHOI'O IIO 3HAYCHHUIO

riarojia «KMoryr».

e That may simply be because it’s tricky, or it may be that Géanti’s exact
formulation is not quite how the first life worked. — Bo3mosxHo, neno B
CIIOHOCTH 3aJlay, JUOO TIEpBBIC J>KUBBIC OpPraHU3MBI paboTaNM HE

COBCEM Tak, Kak B (popmynupoBke ["aHTH.

MOI[EU'IBHOCTB B IPCAJIO0KCHHMHM OpHUI'MHaIa BbIpaXXC€Ha C IIOMOIIBIO
MMOBTOPAKOIICTOCA TIJlaroja may, O3Ha4Yarmero OTTCHOK BO3MOJXHOCTH, H
nepcaada B rIepeBoAC C IOMOIIBIO BBOAHOI'O CJIOBA «BO3MOKHO.
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e Even if the exact details differ, the current approaches to the origin of life
are much closer to what he had in mind—an integrated approach that is
not focused on just one of life’s key systems. — Jlaxe eciiu KOHKpETHbIE
ACTAJIN PA3JIMYAalOTCA, HBIHCIIHUC IMOAXOAbI K IMPOUCXOXKICHUIO KU3HU
OYeHb OJM3KHA K TOMY, 4TO OH HMCJI B BHAY — K KOMINUICKCHOMY
MOJAXOAY, KOTOPBIA HE COCPENOTOYEH TOJBKO HA OJHOW M3 KIIFOUEBBIX

CHUCTCM KM3HH.

MoaanbHOCTh B IPEMAJIOKEHNN OPUTHMHAJIA BBIPAKEHA C IOMOIIBIO BBOJIHOIO
cioBocoueTanus even if U nepejaHa B NpeyIoKEHUN MEpeBOAa SKBUBAJICHTHOM

BBOJITHOM KOHCTPYKIIMEHN «IaXKe ECIIU».
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BeIiBOABI 1O IJ1aBe 2

B I[&HHOﬁ rjiaB€ Mbl IIPHUIIJIN K CICAYIOIIMM OCHOBHBLIM BBIBOJIAM.

CyliecTByIOT pa3iUyYHbIE ONpPENENEeHUsT KaTeropuM MOJaJbHOCTH,
KOTOpBhIE 33 UCKJIIOYEHUEM JIeTalu3alui OObeIUHSAET TMOHUMaHUE
MOJIAJIbHOCTH KaK CEMAaHTUUYECKON KaTeropuH, BbIpaXKarolel OTHOILIEHHE
TOBOPSIIETO K COACPIKAHUIO €0 BHICKA3bIBAHMUS.

CornacHo paznu4HbIM Kiaccu(UKAIUAM, MOJAJIBLHOCTh MOJApa3IeseTcs
Ha 00BEKTUBHYIO (CBSI3aHHYIO C KaTEropuel BpEMEHU U Pa3Ae€HHYIO 110
NpU3HAKY BPEMEHHON ONPENEICHHOCTH WM HEONPENeNeHHOCTH) W
CyOBEKTHBHYIO  (OTHOIIEHHWE  TOBOPSIIETO K  COOOIIaeMoMYy),
MOJIAJIbHOCTh JI€MCTBUTEIILHOCTH M HEACHCTBUTENBHOCTH (BhIpa)KaroIine
OTHOIIIEHHE TOBOPAIIET0 K COJEPKAHUIO BBICKA3bIBaHUSA KaK K
COOTBETCTBYIOIIEMY WJIM HE COOTBETCTBYIOIIEMY pealbHOCTH). Takxke
CYIIECTBYET TOJXOJ, MPH KOTOPOM MOJAIBHOCTh COOTHOCHUTCS C
NOHATHEM Mojayca (MHIAMBUAYaTbHOM OIIEHKHU H3j1araeMbix (akToB) U
MPOTUBOIOCTABIACTCS TUKTYMY (OCHOBHOMY COJIEP>KaHUIO).

B anrnmiickoMm s3pIK€ MOJIaJIbHOCTh MOXKET OBITh BBIpAKEHA C MOMOIIBIO
MOJANBHBIX W TOJYMOJAJIbHBIX TJarojioB, CHEHHAIbHBIX  (HOpM
HakoHeHuit (Imperative, Subjunctive, Conditionals) u MogaibHBEIX CIIOB
(BBOZHBIX CIIOB U Hapeuuil).

[lepemaua  MoOmanmpbHBIX  TJArojoB B OOJBIIMHCTBE  CIIy4YaeB
OCYILIECTBIISIETCS NPU MOMOIIM 3KBHBAJIEHTA, 3aMEHbl YAaCTU PEUYH WIIU
omyIieHust 0€3 MOTEPHU CMBbICIA.

[lepemaua MomambHOCTH, BBIPAKEHHOW (OpPMOW HAKIOHCHHS, HE
peACTaBIsieT 3HAYUTEIbHON TPYAHOCTH, TaK KaK JJi 3TOTO MOXET OBbITh

HCIIOJIB30BAHO COOTBCTCTBYIOIICC HAKIIOHCHUEC PYCCKOI'O A3bIKA.
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e DBOJBIIMHCTBO MOAAIBHBIX CJIOB IIPU IIEPEBOAE HA PYCCKHUH SI3BIK TAKKE
MOTYT OBITh NepeAaHbl C MOMOIIbIO 3KBUBAJEHTHBIX BBOJHBIX CIIOB U
KOHCTPYKLIHM.

e B nepesone uccaeayeMoil CTaTbl MOJAIBHOCTh B OOJIBIIMHCTBE CIy4acB
nepetaércs ¢ MOMOIIBI SKBUBAJICHTHOW JIEKCUKA U COOTBETCTBYIOLIUX
(opM HAKJIOHEHMM, a TAaKXKE KPATKUX MPUIAraTeIbHbIX WU MOAXOASIINX
[0 CMBICTY CJIOBOCOYETaHMH. B HEKOTOpBIX ciydasx Takxke Tpedyertcs
OpUMEHEeHHe MpuéMa IEeJIIOCTHOro MpeoOpa3oBaHMs, TI'pPaMMaTHUYECKOU

MNEPCCTAHOBKHU, OIIYIICHU, FpaMMaTquCKOﬁ 3aMCHBI 1 MOAYJIALINN.
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I'naBa 3. IlepeBoa u nepeBog4YecKMii KOMMEHTAPHIA.

Opurunan [TepeBon IlepeBoaueckuit
KOMMEHTapUi

He may have found the | Bo3moskHo, oH Hamén [Mpuém

key to the origins of life. | k104 kK IPOUCXOKACHUIO | TPAMMATHYECKOM

So why have so few
heard of him?

JKU3HU. Tak rnouemy xe o
HEM IMOYTH HUKTO HE
CaplIan?

3aMEHbI YaCTH PEeUn
He may have found —
Bosmoorcrno, on nawén

AHTOHUMUYECKUI
MepeBo

so few heard of him —
noumu HUKmMo He
CIbLUA

Hungarian biologist
Tibor Ganti is an
obscure figure. Now,
more than a decade after
his death, his ideas
about how life began are
finally coming to
fruition.

Beunrepckuii 6uosor
Tubop 'antn —
MaJiou3BecTHas purypa.
Ceituac, crrycts 6osee
JECSITH JIET MOCJIE €r0
CMEpTH, €ro UJIEU O
3apOKICHUM KUZHU
HaKOHELl IPUHOCST
IUIO/BI.

FpaMMaTI/ILIGCKaH
3aMCHa 9aCTHU pCUYH

Ideas about how life
began — uoeu o
3ap09fcdeﬂuu HCU3HU

When biologist Tibor
Ganti died on April 15,
2009, at the age of 75,
he was far from a
household name. Much
of his career had been
spent behind the Iron
Curtain that divided
Europe for decades,
hindering an exchange
of ideas.

Korna, 15 anpesns 2009
roja, 6uomnor Tudop
I'anTn ymep B Bo3pacte 75
JIET, €r0 UMs1 OBLJIO TaJIEKO
HE OOIIEU3BECTHHIM.
3HAUYUTENbHYIO YacTh
CBOEU Kapbepbl OH MPOBEI
3a JKEJIE3HBIM 3aHABECOM,
KOTOPBIN HA NECATUICTHS
pasnenun Esporny,
NPETSITCTBYSI OOMEHY
UJESMH.

['pammaTnyeckas
3aM€Ha IMaCCUBHOIO
3aJ10ra aKTUBHBIM

Much of his career
has been spent —
3Ha1{um€ﬂbHyi0 yacmo
ceoell Kapbepuvl OH
npoeeérn

But if Ganti’s theories
had been more widely
known during the
communist era, he might
now be acclaimed as
one of the most

Ho, ecii OBl B
KOMMYHHCTHYICCKYIO
amoxy uaeu ['anTn ObLUTH
OB OoJIee M3BECTHBIMU,
CETOJHS OH MOT OBl
CUHTATLCSI OJHUM M3

['pammaTnyeckas
3aM€Ha IIaCCUBHOI'O
3aJiora akKTuBHbBIM
had been more widely
known during the
communist era - g
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innovative biologists of | cambIx epeIoBBIX KOMMYHUCTMUYECKY IO

the 20th century. ounonoroB XX Beka. anoxy oLy Ovl boee
U38eCTMHBIMU

That’s because he Bcé notomy, 4to oH Monynsius

devised a model of the
simplest possible living
organism, which he
called the chemoton,
that points to an exciting
explanation for how life
on Earth began.

pa3paboTan MoJIeIb
IIPOCTEHUIIETO U3
BO3MOYKHBIX YKHBBIX
OpraHU3MOB, KOTOPYIO OH
Ha3BaJl XCMOTOHOM, M OHA
IIPEJICTABIISACT U3 ceOs
MOTpsicarolIee
00BSICHECHHUE TOT'0, KaK
3apo’K1aiach KU3Hb Ha
3emie.

that points to —
Komopas
npeocmasisem coooti

The origin of life is one
of science’s most
perplexing mysteries,
partly because it is
several mysteries in one.

[Ipoucxoxnenue

JKU3HU — OJ[HA U3 CaMBbIX
CJIOXHBIX 3araJioKk HayKH,
YaCTHUYHO H3-3a TOT'0, YTO
9TO HECKOJILKO 3arajiok B
OJTHOM.

['pamMmmatuueckas
3aMeHa
(mepectaHoBKa)

one of science’s most
perplexing mysteries
— 00HA U3 CAMbIX
CIIOJCHBIX 3a2A00K

HAYKU
What was Earth like Kakoii 0b11a 3emitst, koraa | 'pammarnyeckas
when it formed? What | ona copmupoBanace? U3 | 3aMeHa 4iIeHOB
gases made up the air? | kKakux ra3oB COCTOSLI PETOKCHHS

BO3AYyX?

What gases made up
the air? — M3 kaxux
2d306 cocmosn

6030yx?
Of the thousands of Kakue u3 Teics4 ['pamMmmatuueckas
chemicals that living XUMHUYECKHUX BEIECTB, 3aMeHa
cells now use, which KOTOpPBIE ceifuac (mepecTaHOBKA)

ones are essential—and
when did those must-
have substances arise?

HCIIOJIb3YIOT JKUBBIC
KJIETKHA, UM HEOOXOIUMBI?
M xorma BO3HUKIIM OTU

He3aMEHHMBIE BemecTBa?

Of the thousands of
chemicals that living
cells now use —
Kaxue uz mwvicau
XumMudecKux eeujecms,
Komopbvlie ceuyac
UCnolb3yrom

Perhaps the hardest
question is the simplest:

Bo3moxkHO, caMbIM
CJI0’KHBIM BOIIPOCOM

['pammaTnyeckas
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what was the first
organism?

SIBJIICTCS KaK pa3 CaMblid
IIPOCTOM: YTO
peACTaBIsI U3 ceOst
NIEPBBII OpraHu3m?

3ameHa (HOpMBI CioBa

the hardest question is
the simplest — camoim
CIIOJHCHBIM B0NPOCOM
A6/15emcs KaK pas
camulli npocmou

For scientists attempting

to re-create the spark of

life, the chemoton offers

an attractive target for
experiments.

Jns y4€HbIX,
NBITAIOLIMXCS BOCCO31aTh
NEPBYIO UCKPY KU3HU,
XEMOTOH SIBJISIETCS
IPUBJIEKATEIBHOM
MUIIEHBIO JJIS
AKCIEPUMEHTOB.

Monynsanus
(JIekcuueckoe
J00aBIICHHE)

The spark of life —
nepeas UCKpda JiCU3Hu

If non-living chemicals
can be made to self-
assemble into a

Eciu HEXUBBIE
XUMWUYECKHE BEIIECTBA
MO>KHO 3aCTaBUTh

Monynsamus

Formed from scratch

chemoton, that reveals a | camoopranuzoBatscs B — 3apodumbcs
pathway by which life | xemoToH, TO 3TO
could have formed from | oTKpbIBaeT mMyTh, 1O
scratch. KOTOPOMY MOTJa

3apOJIUTHCA KU3Hb.
Even now, some Jaxe ceituac HEKoTOpbIe | Momynsauus
research groups are HCCJIICI0BATCIILCKHUE (JICKCI/IHGCKOG
edging startlingly close | rpymmsl yauBuTeIbHO no6aBiIcHNeE)

to this model.

OJIN3KO HOIXOIAT K
UCIIOJIB30BAHUIO DTOU
MOJIEIIN.

edging startlingly
close — yousumenvro
OUZKO NOOX00AM K

UCNOIb3068AHUIO
And for astrobiologists | A actpobuonoram, Monymsiiust (mpuém
interested in life beyond | maTepecyromumcs JEKCUYECKOTO
our planet, the chemoton | xwu3Hbto0 3a peaenamMu n00aBIIeHUS ).

offers a universal
definition of life, one
not tied to specific

chemicals like DNA, but

instead to an overall
organizational model.

HallleH MJIaHeThl, XeMOTOH
npeiaraet
YHHUBEPCAITBHOE
OIPEJICIICHUE KU3HU,
KOTOPOE CBSI3aHO HE C
KaKUMHU-TO KOHKPETHBIMU
XUMUYECKUMHU
BEIIeCTBAMH, TAKUMH KaK
JIHK, a ¢ oGmeit

specific chemicals —
KAdKumu-mo
KOHKpEeNnHbIMU
XumuveckKkumu
eewecmeamu
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OpraHU3aLMOHHON
MOJEIIBIO.

“I think Ganti has

thought deeper about the

fundamentals of life
than anybody else |
know,” says biologist
EoOrs Szathmary of the
Centre for Ecological
Research in Tihany,
Hungary.

«Jlymaro, ['antin
3a1yMbIBaJICsl 00 OCHOBaxX
YKU3HM TIyOKe, UeM KTO-
1100, KOTO 5 3HAKO», —
ropopuT D€pc Catmapu u3
LlenTpa s3xom0rnUecKnx
ucciaenoBanuii B Tuxanm,
Benrpus.

IlepecranoBka

Ganti has thought
deeper about the
fundamentals of life —
L'anmu 3a0ymvieancs
00 0CHOBAX JHCU3HU
enyboice

Life's beginning Hauano »xu3nu ['pammaTHuecKas
IPECTaHOBKA

There is no agreed He cymiectByer Moaymsius

scientific definition of | cormacoBannoro (n06aBneHue)

life, though not for want

of trying: A 2012 paper

identified 123 published

definitions.

HAYYHOTO OTPEICICHHUS
KU3HU, XOTS MOMBITKU €T0
chopMyIMpoOBaThH OBLIH:
ctathsa 2012 rona
BbISIBIIIA 123 pa3nuuHbIX
OITYOJIMKOBAaHHBIX
OTIpEJICIICHHSI.

Identified 123
published definitions
— 123 paznuunvix
ONnYONUKOBAHHBIX
onpeoeieHus.

OnucaTenbHbIN
IepeBO/I

though not for want of
trying — xoms
NONBIMKU €20
cchopmynuposamo
OvLIU

It’s challenging to write

one that encompasses all

life but that excludes
everything non-living

CJ105KHO HaIMCaTh TaKOe
omnpeeaeHne, KOTOpPoe
OXBaThIBaJIO OBI BCE
JKUBOE, HO TIPH ATOM

[Ipuém cMBICTOBOTO
pa3BUTHSA

everything non-living
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with life-like attributes,
such as fire and cars.

HCKJIFOYAJIO BCE HEXKUBOEC
C OCOOEHHOCTSMHM KakK y
KUBBIX OPTaHU3MOB,
BPOJIC OTHS H
aBTOMOOMJICH.

with life-like attributes
— B8C€ Hedcusoe ¢
0COOEHHOCMAMU KAK Y
JHCUBBIX OP2AHUZMOB

Many definitions say
that living things can
reproduce. But a rabbit,
or a human, or a whale
on its own cannot
reproduce.

N3 MHOTUX onpeneneHuin
CIIEYET, YTO JKUBOE
CYILIECTBO MOXKET
CUUTATBCS TAKOBBIM, €CIIU
OHO UMEET CITOCOOHOCTH K
BOCIIponsBoacTBy. Ho,
HaIlpuMep, HUA KPOJIUK, HU
YEJI0BEK, HU KUT HE MOT'YT
Pa3MHOXAaTbCS CaMU I10
ceoe.

I'pammaTnyeckas
[IEpeCTaHOBKA

on its own cannot
reproduce — we
moaym
PASMHOAHCAMbCA caMu
no cebe

['pammaTnyeckas
TpaHcpopManus
(mepecTaHoOBKA) U
JIEKCHYECKOE
noOaBieHHUE.

But a rabbit, or a
human, or a whale on
its own cannot
reproduce — Ho,
Hanpumep, HU KPOJIUK,
HU Y4€Jl06€EK, HU Kum He
mozym
PAaA3IMHOAIHCAMbCA caMu
no ceoe

In 1994 a NASA
committee described life
as “a self-sustaining
chemical system capable

B 1994 rony xomureT

HACA ommcan ;KM3Hb Kak
«CaMOIIOJIJICPKUBAIOIITY IO
C XUMHYECKYIO CUCTEMY,

['pammaueckas
[IEpECTAHOBKA

NASA committee —

of Darwinian CIIOCOOHYIO K komumem HACA
evolution.” JTAapBUHOBCKOM

IBOJTIOTTII.
The word “system” can | CiioBo «cucteMa» MOxeT | Moaymsius
mean an individual 03Hay4aTh OTJEIBHO
organism, a population, | B3sTBIi Opranu3M, Individual —

or an ecosystem.

TOITYJISIIIHIO FITA
IKOCUCTEMY.

OMOeIbHO 83AMmblll
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That gets around the
reproduction problem,
but at a cost: vagueness.

OT10 pemaeT npodiiemy
BOCIPOM3BEACHUS, HO 32
CUET pACIUIBIBYATOCTHU

Monynsanus

but at a cost:

OIIPEAECIICHHUS. vagueness. — 3a cuém
PACHIbIBYAMOCmU
onpeoeneHus.

How a chemoton works | Kak paGoraet xeMOTOH I'pammaTtudeckas
nepecTaHoBKa (Tema-
pEMaTHYECKOE
YJICHEHHE)

A theoretical model for | Teopernueckas mouenn Moaymsius

the simplest form of life | npocreiimeit hopmer (nexcuueckoe

requires three KU3HU TPEOYET HAMMYMS | oGaBicHNE)

interlocking TPEX B3aMMOCBS3aHHBIX

mechanisms:

a metabolic cycle, for
turning food into
energy; template
replication, for
reproduction;

and a membrane, to
delineate the organism.

MEXAHU3MOB!
METAa00INUECKOr0 HUKJIA,
— JUTSL TIPEeBpAICHUS
IUIIH B DHEPTHIO;
1abJI0oHa PeTIMKAIAN JTST
Pa3MHOXEHUS; U
MeMOpaH#I,
pa3rpaHUYHBAIOIICH
OpraHU3M W BHEIITHIOIO

cpeny.

requires three
interlocking
mechanisms —
mpebyem HAIUYUsL
mpeéx
63AUMOCBA3AHRHbBIX
MEXAHU3MOB

[Mpuém 1ienocTHOTO
npeoOpa3oBaHus:

to delineate the
organism —
pazeparuyusaroujels
OpcarHU3M U 6HEULHIOIO

cpeody

1. Food molecules are
absorbed from the
environment and picked
up by the metabolic
cycle.

1. Mostexymnbl UL
IIOTJIOMIAIOTCS U3
OKPY’KAIOIIEH Cpeabl U
3aXBaTBIBAIOTCS
METAa00INYECKUM LIUKIIOM.

['pammaTnyeckas
[IEpECTAaHOBKA

Food molecules —
Monexynvt nuwu

2. The metabolic
cycle makes parts for
the membrane.

2. MeTabonn4ecKkui INKI
C0371a€T YaCTU MEMOPAHBI.

JlociioBHBIN EpEBOL

3. The metabolic cycle
uses the molecules to
make parts for the
replicator.

3. MeTabonnuecKuil UK
HCIIOJIb3YET MOJICKYJIbI
JUIS CO3JaHUSA YacTeH
peruIKaTopa.

JlociioBHBIN IEpEBOL
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4. The replicator
produces a chemical that
IS a key component of
the membrane.

4. Penmukarop
IPOU3BOJIUT XUMUYECKOE
BELIECTBO, KOTOPOE
SBJISIETCS KITIOYEBBIM
KOMIIOHEHTOM MEMOpaHbI.

JlociioBHBIN IEPEBOL

5. The waste products
of the metabolic cycle
are released outside
of the membrane.

5. OTx01BI
METa00JIMYECKOTO IIUKJIIA
BBIJICIISTFOTCS 3@ TIPEJICITbI
MeMOpaHbl.

['enepanusanus

The waste products —
0mxo0wl

What few people knew
at the time was that
Ganti had offered
another way two
decades earlier.

Majio KTO 3Haja TOrja, 4YTo
[ManTy mpeayioxkuI Apyroi
nyTh 3a 20 JIeT 10 3TOro.

FpaMMaTI/I‘{eCKaH
MEePeCTaHOBKA

What few people knew
— Majlo Kmo 3Haj

Tibor Ganti was born in
1933 in the small town
of Vac, in central
Hungary.

Tubop 'antu poauics B
1933 rony B MajieHbKOM
ropoje Bau B
LEHTpaJIbHON Benrpumu.

FpaMMaTI/ILIeCKaSI
3aMCHa 3aJjiora.

was born — poouncs

His early life was Ero pannue roasl npouutd | Konkperusanus
colored %y conflict. p ABLTIP P B
Ha (hOHE MOJIUTHIECKOTO
KOH(JIMKTA. Conflict —
NOUMUYECKO20
KOH@AuKma
Hungary allied itselt Bo Bpems Bropoii I'pamMmmaTHyecKas
with Nazi Germany in 4 Boiinel B
World War I, but in MHUpPOBOi1 BOWHBI BeHrpusi | mepectanoBka

1945 its army was
defeated by the Soviet
Union.

00BeIMHUIIACH C
HarucTcKkou I'epmanuei,
HO B 1945 rony e€ apmus
noTepIiesia nopaxeHue ot
Coserckoro Coro3za.

Hungary allied itself
with Nazi Germany in
World War Il — Bo
eépemsi Bmopou
MUPOBOU BOUHDL

Benepus
00beOUHUNACH C
HAYUCMCKOU
l'epmanuer

The totalitarian regime | Emg necarunerns B ['pamMmaTHyecKast

would dominate eastern .

Eurasia for decades, Bocrounoi Espasuu NIEpECTaHOBKA

with Hungary becoming
a satellite state, like
most other eastern

TFOCIIOACTBOBAJ
TOTAJUTAPHBIA PEKUM, a
Benrpus craina

The totalitarian
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European countries.

roCyaapCcTBOM-
CaTeJNINTOM, KaK U
OOJIBIIMHCTBO MPOYUX
BOCTOYHO-EBPOIIEUCKUX
CTpaH.

regime would
dominate eastern
Eurasia for decades
— Ewé decamunemusi
6 Bocmounou Eepazuu
20CNOOCMBOBAL
MmomanumapHbolu
pesrcum

Fascinated by the nature

of living things, Ganti
studied chemical
engineering before
becoming an industrial
biochemist.

YBIIeUEHHBIN IPUPOIOH
YKUBBIX OPraHU3MOB,
l'anTn n3yvan
XUMHUYECKYH0 NHKEHEPUIO,
IIPEXK/E YEM CTaTh
IIPOMBILUIEHHBIM
OMOXHMHUKOM.

JlociioBHBIN IEPEBOA

Fascinated by the
nature of living things,
Ganti studied
chemical engineering
— YBIICUEHHBIN
MIPUPOJION KUBBIX
OopranusMoB, ['anTu
HN3ydajl XUMHUYCCKYHO
HHXCHCPUTIO

In 1966 he published a
book on molecular
biology called |,
Forradalom az Elet
Kutatasaban, or
Revolution in Life
Research, a dominant
university textbook for
ears—partly because

ew others were
available.

B 1966 rony oH BeIMyCTHIT
KHUTY 110 MOJIEKYJISIPHOM
OMOJIOTUY TI0]T Ha3BaHUEM
“Forradalom az Elet
Kutatasaban”, uinu
«PeBomronusa B
UCCJIEIOBAHUAX KUZHNY,
KOTOpas cTajga OCHOBHBIM
YHUBEPCUTETCKUM
y4eOHMKOM Ha MHOTO JIeT
— B OCHOBHOM TIOTOMY,
YTO JPYruX OBLIO MaJIo.

[Tpuém cMmbICTIOBOTO
pa3BUTHS

a dominant university
textbook for years —
Komopasa cmaja
OCHOG6HbIM
YHUsEpcumemcCcKum
y1{€6HuK0M HAa MHO2O
Jjaem

The book asked whether
science understood how

life was organized, and
cort1cluded hat it did
not.

B xaure nmogaumancs
BOIIPOC, TOHUMAET JIN
HayKa, KaKk yCTpOeHa
’KWU3Hb, 1 OTBET HA HETO
OBLI JTaH OTPUIIATEIbHBIN.

[Ipuém nenocTHoro
npeoOpa3oBaHus
The book asked — B
KHU2e NOOHUMAJICS
80NPOC

In 1971 Ganti tackled
the problem head-on in
a new book, Az Elet
Principiuma, or The
Principles of Life.

B 1971 rony I'anTn
BIUIOTHYIO 3aHSJICA 3TOU
po0JieMOol B HOBO#
kuure “Az Elet
Principiuma”, uiu

«I IpUHIUTIBI KUZHUY.

[TepecTanoBKa

tackled the problem
head-on — eniommyro
3AHANCS NPOOIEMOU
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Published only in
Hungarian, this book
contained the first
version of his chemoton
model, which described
what he saw as the
fundamental unit of life.

W3panHas TOJIBKO HA
BEHT'€PCKOM, 3Ta KHHUTA
coaepkaia MepByro
BEPCHIO €r0 MOJIENIN
XEMOTOHA, KOTOpast
OITMChIBAJIA TO, UTO OH
cuuTan pyHaaMeHTaaIbHON
eIUHUILICH KU3HU.

Monynsanus

What he saw — mo,
ymo OH cduman

However, this early
model of the organism
was incomplete, and it
would take him another
three years to publish
what is now regarded as
the definitive version—
again only in Hungarian,
In a paper that is not
available online.

OpnHako 3Ta paHHss
MOJIeJIb OpraHu3Ma Obuia
HETIOJIHOM, U EMY
NOHA100MIIOCH elIé TpU
roja, 4ToObI
OIMyOJIMKOBATh BEPCHIO,
KOTOpas MpUHsTa cerlyac
— OIIAATH K€, TOJIBKO Ha
BEHI'€PCKOM, B CTAThE,
HEJIOCTYITHOU B
WNHutepHere.

IlepecranoBka

what is now regarded
as the definitive
version —eepcuio,
Komopas npuHiama
ceuyac

Miracle year

YynecHslil Tox

FpaMMaTI/I‘{G:CKa}I
3aMCHa 9aCTHU PCUYH

Globally, 1971 was
something of a banner

%/ear for research into
he origin of life.

B rino6ansHOM Maciitade
1971 rox cran
3HaMEHATEIbHBIM IS
HUCCIIETOBAaHUN
MIPOUCXOXKICHHUS KU3HHU.

[Tpuém 1iemocTHOTO
npeoOpa3oBaHus

1971 was something
of a banner year —
1971 200 cman
SHAMeHamelbHbiM

In addition to Gantr’s
underdog work, science
put forward two other
Important theoretical
models.

Bro0aBok k
HETMOMYJISIPHON paboTe
["aHTH, HAayKa BBIIBUHYJIA
CIIE OBE BaXKHBIC
TEOPETUYCCKHUE MOJICIIH.

3amMeHa

Two other — ewé ose

The first came from
American theoretical
biologist Stuart
Kauffman, who argued
that living organisms
must be able to copy
themselves.

[lepBas npunaanexana
aMepUKaHCKOMY OHoJIory-
TeopeTuky CTroapTy
Kayddmany, koTopsrit
yTBEPAKAA, 4TO
HEOTHEMJIIEMBIM YCIIOBHEM
YKUBOT'O OpraHU3Ma
SIBJISIETCS CTIOCOOHOCTH K
BOCITPOU3BEACHUIO.

Monynsmus

The first came from —
nepsas
npuHaoexcand

[Ipuém nenocTHoro
npeoopa3oBaHUs
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Living organisms must
be able to copy
themselves —
Heomwvemiaembvbim
YyCarosuem sHcueoco
OpcaARUIMA ABTIAEMCA
CnocooHocmb K
GOCI’ZPOMS’B@@GHMIO

In speculating about
how this might have
worked before cells
formed, he focused on
mixtures of chemicals.

Pa3mpinuisas o Tom, Kak
3TO MOIJIO paboTaTh 10
dbopMupoBaHuUs KIETOK,
OH CTaJI U3y4aTh CMECH
XUMHUYECKHUX BEIIECTB.

3amMeHa yacTu pe4yu

Before cells formed —
00 opmuposarus
KIeMOK

Suppose, he argued, that | TIpearonosxnm Onyiienue

chemic_al A drives _the el ’ yut

formation of chemical | YTBCPKIaI OH, 4TO _

B, which then drives the | BemecTtBo A Chemical —

formation of chemical CII0COOCTBYET seuecmeo

C, and so on, until 5

something in the chain | ©0Pa30BaHHIO BELIECTBA

makes a fresh version of | B, kotopoe, B cBotO (Onymieno

chemical A. oYepesib, CIIOCOOCTBYET IpHJIaraTeNnbHOE
00pa3soBaHUIO BEMIECTBA | «XHMHYECKOE» BO
C, 1 TaK janee, oKa rjue- | u3bexanue
TO B IENU HE CO3/IACTCH HIepPErpy>KEHHOCTH
HOBasl BEPCHs BELIECTBA | IPEIOKEHHS
A. 1epeBoia)

After one cycle, two ITocrne oaHOrO IUKIIa ITepecranoBka (TeMa-

copies of each set of

chemicals will exist. OyIyT CYIIECTBOBATh IBE | PEMATHYECKOE
KOITMH KasKI0ro Habopa YJIeHEHUE)

BEIIECTB.

Given sufficient raw
materials, another cycle
will yield four copies,
and continue
exponentially.

[Tpu Hanuunm
JIOCTaTOYHOT'O KOJIMYECTBA
CBIPBS, CJIECAYIOIIUN UK
JIaCT YeThIpE KONUU, U 3TO
MIPOAOJIKUTCS B

[Ipuém nexcu4eckoro
no0aBIIeHHS

continue exponentially
— 2MO NPOOOAHCUMCS

F€OMETPUUECKOU 8 2ceoMempu4ecKou
IPOTPECCHU. npozpeccuu
Kauffman called such a | Kaydhdpman nassan Takyro | JocioBHblit epesos
group an ‘“‘autocatalytic
set,” and he argued that | TPYIIY
such groups o «aBTOKATAJTHTUYCCKIM

chemicals could have
been the foundation for
the first life, with the
sets becoming more

Ha0OpOM» U yTBEpXKaal,
YTO MOJJOOHBIE TPYHIIBI
BEILECTB MOTJIU OBITh
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Intricate until they
produced and used a
range of complex
molecules, such as
DNA.

OCHOBOU IIEPBOM KU3HH,
npuuéM HabOpbI
CTaHOBHWJIMCH BCE Oolee
CJIOKHBIMH, TTOKa HE
CTaJli IPOU3BOANTH U
UCTIOJIB30BATh A
CJIO’KHBIX MOJIEKYJI, TAKUX
kak JIHK.

In the second idea,
German chemist
Manfred Eigen

described what he called
a “hypercycle,” in which
several autocatalytic sets

combine to forma
single larger one.

Bropas unes 6nuia
IpeI0KEeHA HEMEIIKUM
xuMukoM MaHdpenom
OWUreHoM, KOTOPBII
orucai Tak UM
Ha3BaHHBIA «TUTICPIHKIDY,
B KOTOPOM HECKOJIBKO
ABTOKATATMTUIECKHIX
Ha0OPOB OOBEIUHSIOTCS,
4100l 00pa3oBaTh OJIMH
0oJsiee KpYIHBIN.

[Ipuém nenocTHoro
npeoOpazoBaHus

In the second idea,
German chemist
Manfred Eigen
described — Bmopas
uoest oviia
npeonodceHa
HeMeyKUM XUMUKOM
Mangpeoom
JileeHom, Komopulti
onucal

Eigen’s variant
introduces a crucial
distinction: In a

ther_cycIe, some of the
chemicals are genes and

are therefore made of
DNA or some other
nucleic acid, while
others are proteins that

are made-to-order based
on the information in the

genes.

Bapuant DiireHa BBOIUT
BaKHOE pa3iinyue: B
TUIEPIUKIIE HEKOTOPBIE
XUMHUYECKHUE BELIECTBA
ABJISIIOTCA T€HAMMU W,
CJI€0BATENBHO, COCTOST
3 JIHK wim npyroi
HYKJIEMHOBOW KHUCJIOTHI,
TOT1a KaK JIpyrue
SBJIAIOTCS OCJIKaMHu,
CIIELIMAJIbHO CO3/1aHHBIMHU
Ha OCHOBE MH(poOpMaIuu B
TEHaXx.

JlociioBHBIN IEPEBOL

This system could
evolve based on

changes—mutations—in

the genes, a function

that Kauffman’s model
lacked.

OTa cucTeMa Moria
pPa3BUBATHCS Ha OCHOBE
M3MEHEHUN — MYTallli
— B I'€HaXx, TaKou
GyHKIIMY HE XBaTaJIO
mozaenu Kayddmana.

['pammaTnyeckas
3aMeHa

a function that
Kauffman’s model
lacked — maxoii
@yHKYUU He Xeamano
mooenu Kaypgdmana
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Ganti had independently
arrived at a similar
notion, but he pushed it
even further.

I'anTH, He 3Has 00 >TOM,
IIPULLIET K TAKOU K€ UEe,
HO pa3BuJ €€ el NaJblIIe.

Monynsanus

Ganti had
independently arrived
— l'anmu, ne 3uasn 06
9MOM, NPULUET

He argued that two key | Ou yreepsxaan, uro B IlepecTaHOBKA
processes must take
place in every living KaxI0M KHBOM
organism. OpraHu3Me JIOJKHBI
HPOMCXOJIUTh JBA
OCHOBHBIX TIpoIiecca.
First, 1t has to build and Bo-11epBbIX. OH JTOJIKCH Mo
>(, 1L N3 , TYJSIIIAS
maintain its body; that P 8 Y
metabolism. HOJIJICP)KUBATH €TO0 Maintain —
(GyHKIIMOHUPOBAHHUE; noo0epIHcUams
TaKuM o0pa3oMm, eMy @yHKyuoHuposanue

HY’>KEH METab0JIN3M.

Second, it has to have
some sort of information
storage system, such as
a gene or genes, that
could be copied and
passed on to offspring.

Bo-BTOpEHIX, Y HETO
J0JHKHA OBITH CBOETO pojia
cUCTeMa XpaHCHWUSI
UHPOpPMAITNH, TaKast KaK
T'€H WX MHOTO TE€HOB,
KOTOPYIO MOKHO OBbLTO OBI
CKOTIMPOBATh U MEPeIaTh
TIOTOMCTBY.

[Ipuém nexcuyeckoro
no0aBiIeHNs

A gene or genes —
CEeH UJIU MHO2O 2E€HO6

Gantr’s first version of
this model was
essentially two )
autocatalytic sets with
distinct functions that
combined to form a
larger autocatalytic
set—not so different
from Eigen’s
hypercycle.

[IepBas Bepcust aTon
Mmozaenu [ 'anTu cocrostiia
U3 JIByX
ABTOKATATUTHYECKUX
HAaOOPOB C pPa3IUYHBIMH
(byHKIUSAMH, KOTOPHIE
00BbEIMHSAIINCH, YTOOBI
co3aaTh Oosee KpPyIHbII
ABTOKATAJUTUYECKUMN
HA0Op — 4YTO HE TaK YK
OTIINYAETCS OT
TUTICPLMKIIA DUTreHa.

[Tpuém onyieHus

was essentially two
autocatalytic sets —
cOCMosna u3 08yx
A8MOKAMAIUMUYeCKU
X Habopos

However, the following
year Ganti was
questioned by a
journalist who pointed
out a key flaw.

OnHako B ClIeayIOIIeM
rony I'antn naBan
WHTEPBBIO KYPHAJIUCTY,
KOTOPBIM yKa3all Ha
KJII0UEBOM HEJIOCTATOK.

[Ipuém cMBICTOBOTO
pa3BUTHSA

was questioned by a
journalist — oasaun
UHmMepeovio
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JHCYDHATIUCTLY

Ganti assumed the two
systems were based on
chemicals floating in
water.

I'anTH npeanosnara, 4ro
JIBE€ CUCTEMBI OBLIN
OCHOBAaHBI HA XUMHUYECKHUX
BEIIECTBAX, IUIABAIOIIHNX B
BOJIC.

JlociioBHBIN IEPEBOL

But left to themselves,

they would drift apart,

gg. the chemoton would
1€.

Ho, ecnu npenocraButh
X caMHuM cebe, OHH
pa3ouayTCs, U XEMOTOH
«YMPETH.

IIpuém nenocTHoro
npeoOpa3oBaHus

But left to themselves
— Ho, ecnu
npeoocmasums ux
camum cebe

The only solution was 10 | Eyyncreennnim Mo VIS
add a third system: an A 6 Ay
outer barrier'to contain | PCIICHACM OBLIO
them. J00aBUTh TPETHIO
CHUCTEMY: BHEITHUU
Oapbep 11 UX
OTIrpaHUYCHUA OT
BHEIIHEN CPEJIbI.
In living cells, this B 5KUBBIX KIETKaX 3THM OnymieHne
barrier IS a membrane 5
made of fat-like apbepOM ABIACTCA _
chemicals called lipids. | memOpana u3 Chemicals —
}KI/IPOHOI[06HBIX BCIICCTB, eeujecmea
HAa3bIBACMBbIX JIMIINAAMUA.
The chemoton had to XeMOTOH JOJDKEH ObI AHTOHUMHYECKUI
have such a barrier to 56
hold itself together, and | ¥MCTE TaKOH bapkep, TIepeBON

Ganti concluded that it
also had to be _
autocatalytic so that it

yTOOBI HE pacnagaTbes, v
I'anTH 3aKiI04miI, 4TO

hold itself together —

could maintain itself and | ©9apbep TOXe JOMKeH 4moobl He
grow. OBITH pacnadamucsi
aBTOKATaJIUTHYECKHUM,
4TOOBI OH MOT
MO/IICP)KUBATh Ce0s U
pacTu.
Here at last was the Tull | 11 510, makoner, u 6bin [puém
chemoton, Ganti’s .
possible living KoHuenuusa ['autu 100aBIEeHUSA
organism. genes, IPOCTEHIIETO U3
metabolism, and . .
membrane. all linked. BO3MOKHBIX KUBBIX All linked — 6cé
OpraHU3MOB: I'€HHI, CBA3AHO MedHCOY
MeTabonu3M U MeMOpaHa, | coboi

BCE CBSI3aHO MEXKIY
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COO0OM.

The metabolism
Broduces building
locks for the genes and
membrane, and the
genes exert an influence

MeTtaboau3M Npou3BOIUT
CTPOUTENBHBIN MaTepUall
JUIsl TEHOB U MeMOpaHsbl, a

['enepanusanus

Building blocks —

reHbI OKA3bIBAIOT BIHAHHE i
over the membrane. CIMpOUMETHHBIU

Ha MeMOpaHy. mamepuan
Together they form a BMmecTe oHU 00pa3yioT IlepecTaHOBKA

self-replicating unit: a
cell so simple 1t could
not only arise with
relative ease on Earth, it
could even account for
alternate biochemistries
on alien worlds.

CaMOBOCITPOU3BOISIIIYIOCS
CAUHUILY: KJIeTKa
HACTOJILKO MIPOCTA, UTO
OHa MOJKET HE TOJIBKO
OTHOCHUTEJIBHO JIETKO
BO3HMKHYTbH Ha 3eMJie, HO
1 MOXKET Jlake OOBSICHUTH
aJbTEPHATUBHBIC
OMOXUMHUYECKUE
MIPOIIECCHI B IPYTHX
MUpax.

it could not only arise
with relative ease on
Earth — ona moorcem
Hé mMOoJlbKO
OMHOCUMETIbHO J1EeCKO
B60O3HUKH)'Nb HA 3€MJZ€

Forgotten model

3a0bITast MOIENb

J1oCIIOBHBIN IEPEBO

“Ganti captured life
reallﬁ/ well,” says
synthetic biologist
ediljko Budisa of the
University of Manitoba
in Winnipeg, Canada.

«["aHTH 04YEeHBb XOPOIIIO
ONHUCAJI PUHITUIT )KU3HU,
— TOBOPUT
CHUHTETUYECKUH OHMOJIOT
Hengunbko byauca u3
YHupepcuteta MaHUTOOBI

['pamMmmatuueckas
nepecTaHoBKa (Tema-
peMaTuyecKoe
YJICHEHUE)

Captured life really

B Bunnurnere, Kanana. well — ouens xopowo
ONUCAL NPUHYUN
JHCUBHU
It (\{v’a}s arevelationto | «3ra paGorsr 6b1a IlenocTHOE
read. OTKPOBEHUEMY npeobpa3oBaHue

However, Budisa
discovered Ganti’s work
only around 2005.

Onnako bynuca
oOHapyxun padoty ['anTu
TOJIbKO TIpuMepHO B 2005

rony.

JlociioBHBIN IEPEBO

Outside of Eastern
Europe, it remained
obscure for decades,
with only a few English
translations on the
market.

3a mpenenamu BoctouHoi
EBporbl 0Ha ocTaBanach
HEU3BECTHOU
JECSATUIIETUSIMU, Ha PHIHKE
OBIJI0 BCETO HECKOJIHLKO
MIepeBOJIOB Ha
AHTJIMUCKHUHU SA3BIK.

[TepecTanoBka

with only a few
English translations
on the market — na
PbIHKE 5bl]l0 6ceeco
HECKOJIbKO nepeeodoe
HA AHSTUUCKUL A3bIK
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The chemoton aggeared
in English in 19387, in a
paperback with a rather
rough translation, says
James Griesemer of the
University of California,
Davis.

IIo cnoBam [[>keimMca
I'puzemepa u3
Kanudopnuiickoro
yHuBepcurera B [[pBuce,
paboThl C yHOMUHAHUEM
XEMOTOHA MOSIBUIIUCH
aHriauiickoM B 1987 rony,
B MATKON OOJIOXKKE U C
JIOBOJIbHO HETOYHBIM
IEPEBOJIOM.

LlenocTHOE
npeoOpa3zoBaHue

The chemoton
appeared — pabomul
C YNOMUHAHUEM
XEMOMOHA NOABUTIUCD

Few noticed. MaJio KTO 9TO 3aMETHIL. [IpuéM JIEKCHYIECKOTO

n00aBIIeHUS
Szathmary later gave the | [Josxe Carmapu nan [TepectaHoBKa
_cher_notonsprlde of place .

Major Transitions in
Evolution, co-written
with John Maynard
Smith.

MECTO B cBoel kuure 1995
rojga «OCHOBHBIC
MePEX0JIbI B IBOTIOIINIY,
HarMCcaHHOU B
coaBTOpCTBE ¢ [[>KOHOM
Meitnapaom CMHUTOM.

Szathmary later gave
— Tlo3zorce Cammapu
oan

This Ted to a new
English translation of
Ganti’s 1971 book, with
additional material,
released in 2003.

Hakownemn, B 2003 roay
OBLT BBITTYIIICH HOBBII
nepeBoj kauru ['anTn
1971 rona Ha aHTIAHCKUA
C JIOTIOJIHUTEIHLHBIMU
MaTepHraJaMHu.

3amMeHa

Thisled toa —
Hakoney

But still the chemoton
remained niche, and six
years later Ganti was
dead.

Ho xemoToH 110-
MIPEKHEMY UMEJT JIUILb
HUILIEBYIO U3BECTHOCTD, a
yepes mecTh JeT ['anTu

yMep.

[Tpuém cMBICITIOBOTO
pa3BUTHUSA

remained niche — no-
I’lpeOfCHeMy umesl iuulb

HUWEBYIO
U36ECMHOCTb

To some extent, Gantl Cam I'antr B HeKoTOpOM | JIekcuueckas

did not help his model

find favor: he was poJie He TOCIOCOOCTBOBAl | TpaHC(hOPMAIIHL

known to be a difficult
colleague.

MPOJBUKECHUIO CBOEH
MOJEJIN: OH OBbLII N3BECTEH
KaK TPYAHBIN KOJIJIETa.

To some extent, Ganti
did not help his model
find favor — Cam
Lanmu 6 HeKomopom
pooe He
I’ZOCI’ZOCO6CI’I’16’OGCUZ
NPOOBUINCEHUIO CBOELL
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Mmooenu

Szathmary says Ganti
was stubbornly wedded
to his model, and
paranoid to boot,

making him “impossible
to work with.”

CaTtmapu TOBOpHT, YTO
lManTn O6BLT KpenKoO
IIPUBSI3aH K CBOEH
MOJIEeNH, U, B IpUady,
ObLT MapaHOMKOM, U3-32
YEero «C HUM ObLIO
HEBO3MOXHO padoTaThy.

Monynsanus

was stubbornly
wedded — 6bin

Kpenko npuei3an

But perhaps the biggest
problem for the
chemoton model was
that in the last decades
of the 20th century, the
trend in research was to
strip away the
complexity of life in
favor of ever more
minimalist approaches.

Ho, B0O3MO>HO, rl1aBHOM
npoOJeMoi JjIsl pa3BUTHS
MOJICJIM XEMOTOHA OBLIIO
TO, 4TO B KOHIIE XX BeKa
HCCIICA0BATCIIN
KUZHUCTPEMUITUCH
HCIIOJIB30BaTh OOJIce
MHHUMAJIACTHYHEIC
ITOJIXOBI.

Monynsamus
(mobamieHue)

Problem for the
chemoton model —
npoobemotl 0
paseumu Moéeﬂu

For example, one of the
most prominent
hypotheses still in vogue
today is that life began
solely with RNA, a
close cousin of DNA.

Hanpumep, onna us
CaMbIX SIPKUX TUIIOTE3, BCE
el NomyJIsipHasi CETOIHS,
3aKJIFOYAeTCs B TOM, 4TO
’)KM3Hb HAUMHAJaCh
uckirouguTenbHo ¢ PHK,
OJIM3KON POJICTBEHHHUIIBI
JIHK.

FpaMMaTI/ILIGCKaH
3aMEHa YacTeu pcuu

in vogue —
nonyusapHas

Like its more famous
molecular relative, RNA
can carry genes.

Kak u eé 6oee
3HAMEHUTAs
poacreennuna, PHK

OnymieHue

famous molecular

MOJKET MIEPEHOCHUTD TeHbI. | relative —
3HaMeHumas
POOCMBEHHUYA
But crucially, RNA can | Ho, yro ouens Baxno, YeHeHue
also act as an enzyme
and accelerate chemical PHK moxet Takxke MPEAI0KEHUS
reactions, Ieadin% many | JeiicTBoBaTh Kak hepMeHT
experts to argue that the | ;i yekopsirs xummueckue
first life needed nothing 6
but RNA to get started. | PeaKiui. 3To nodyxnaet
MHOTHX IKCIIEPTOB
YTBEPKIATh, UTO JIJIS
HavaJjia epBoOM KU3HU HE
TpeOOBaNIOCh HUYETO,
kpome PHK.
However, this RNA OnHaKo 3Ta rumoTesa o Moymsiius

World hypothesis has

«vupe PHK» norepnena

47




gotten pushback,
particularly because
science hasn’t found a
type of RNA that can
copy itself unaided—
think of RNA-powered
viruses like the
coronavirus that need
human cells to
reproduce.

MPOBaJI, B YaCTHOCTH
MOTOMY, YTO HayKa He
Hania tuna PHK,
KOTOpPBII MOT OBl
KOnupoBarth ceds 0e3
ITOCTOPOHHENW MTOMOIIHA —
MOJKHO XOTSI OBl
BCIIOMHHTH O BUPYCaxX €
PHK, Takux xak
KOPOHABUPYC, KOTOPHIM
JUISl BOCITPOM3BOICTBA
HY>KHBI Y€JIOBEYECKHE
KJICTKHU.

pushback — nposan

I'pammaTnyeckas
nepecTaHoBKa (Tema-
pemMaTH4ecKoe
YJIICHEHHUE)

That need human cells
to reproduce — oz
600”}7014360007’71661
HYOJICHbL YejlosedecKue
KllemkKu

Other researchers have | Tagke nexoropsie €II0CTHOE
argued that life began P i
with proteins and MCCIIeA0BaTeIH npeodpa3zoBaHue
nothing else, or lipids YTBEPXKIAIOT, YTO JKU3Hb
and nothing else. Hayaack ¢ OEJIKOB U HHU C

4Eero JAPyroro, Apyrue —

YTO C KHUPOB U HU C YETO

JPYToro.
Such ideas are a long [MomoOHbIe uaen ganekd | I'pammarudeckas
way from Ganti’s

OT KOMILJIEKCHOT'O 3amMeHa

integrated approach.

noaxona I'anTu.

A long way from —
oanexu om

A real chemoton?

Hacrosumin xeMmoToH?

JoCIIOBHBIN IEPEBO

However, scientists In
this century have turned
the tide.

O1HaKO B HAIIIEM BEKE
YYEHBIC TOBEPHYJIU
CUTYaLMIO BCIATH.

[TepecTanoBKa

scientists in this
century — 6 nawem
8eKe YueHble

Researchers now tend to
emphasise the ways the
chemicals of life work
together, and how these
cooperative networks
might have emerged.

Ceituac uccnenoBaTenu
BCE OOJIBIIIE U3YUYaIOT, KaK
XHUMHWYECKUE BEIIECTBA
JKUBBIX OpPraHU3MOB
paboTaroT BMeCTe, U KaK
9TH KOOTICPATUBHBIC CETH
MOTJIH BO3HUKHYTb.

Monynsmus

Researchers now tend
to emphasise —
Cetiuac
uccireoosamenu 6cé
bonvule usyuaom

Since 2003, Jack
Szostak of Harvard
Medical School and his
colleagues have built
increasingly lifelike
protocells: simple

C 2003 rona Jxxex
[Tocrak u3 ["'apBapackoun
MEIUIMHCKON IIKOJIBI U
€ro KOJUIETH CO3Jat0T

Monynsmus

increasingly lifelike
protocells —
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versions of cells
containing a range of
chemicals.

IPOTOKJIETKH, KOTOPHIC
CTAaHOBSTCA BCE Ooiee
[IOXO0KHUMH Ha )KHUBBIE:
IIPOCTHIE BEPCHUH KIICTOK,
coJiepKaliIue psi
XAMHUYECKHUX BEIECTB.

NPOMOKIEMKLU,
Komopble
CMAHOBSIMCSL 8CE
bonee noxodxcumu Ha
Jcusvle

These protocells can
grow and divide,
meaning they can self-
replicate.

OTH IPOTOKIETKA MOTYT
pPacTH M IETTUThCS, a
3HAYUT, BOCTIPOU3BOIUTH
caMH ce0sl.

IIpuém onmyiieHus BO
n30exaHue
W3JIALLIHETO
MIOBTOPEHUS
MOJAJIBHOTO IJIaroJja

can grow and divide,
meaning they can self-
replicate — moeym
pacmu u deﬂumbc;z, a
3Hayum,

60CNPOU3600UMb

camu ceosl.
{He%qgt%’ d%ﬁ?sé%igeand nis | B 2013 roxy IllocTak u LenocTHOE
Adamala persuaded €ro TOrja emé CTyJIeHTKa | npeobpasoBaHue

RNA to copy itself
within a protocell.

Kent Anamana 3actaBuiu
PHK konupoBats camy

Then-student —

ce0s B MPOTOKJIETKE. moada ewé
CcmyOeHmKka
5
What’s more, the genes | onee toro, reust u 3aMeHa

and membrane can be
coupled: as RNA builds
up inside, it exerts
pressure on the outer

membrane, encouraging

MeMOpaHa MOTYT OBITh
cBs3anbl: moka PHK
HaKaIIuBaeTCs BHYTPH,

as RNA builds up
inside — noxa PHK

the protocell to grow OHA OKa3bIBACT JABJICHUEC | HAKANIUBAEMCS
larger. Ha BHEITHIOIO MeMOpaHy, | 6Hympu
3aCTaBJISAS IPOTOKJICTKY
pacTu B pa3mepe.
5 [13
Szostak’s research “is Hccnenosanue Illocraka | Jlekcuueckas
very Ganti-like,” says

chwille of the Max
Planck Institute for
Biochemistry in
Martinsried, Germany.

ucciueaopanue ['antuy, —
TOBOPUT CUHTETHYECKUI
ouodor Iletpa IBuine u3

)

“is very Ganti-like,’
— «OYeHb NOX0Jice Ha

HNucTuTyTa OMOXUMHH uccneoosarue
nMeHu Makca Ilimanka B Tanmuy
Maptuncpune, ['epmanusi.

She also highlights the [ Ona raxxke ceputaercsa na | 3amena

work of Taro Toyota at
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the University of Tokyo
in Japan, who has made
lipids inside a protocell,
so that the protocell can

grow its own membrane.

pa6oty Tapo ToiioTa u3
Toxkuickoro
yHUBepcuTeTa B AnoHuy,
KOTOPBIN CO34aJl JTUIIHUIbI
BHYTpPHU MPOTOKIIETKH,
Osarogaps uemy
IPOTOKJIETKA MOXKET
BBIPACTUTh COOCTBEHHYIO
MeMOpaHy.

So that — 6sacooaps
yemy

%gel gég%?gn(}h%%i:ﬂgtn OHKMM U3 apIyMEHTOB I'paMmaTHyecKas
as first life has been that | TPOTHB MACH XCMOTOHA | 3aMCHa
It requires so many KaK [ePBOro KUBOTO
chemical componeénts, | opranusma 6sw10 TO, UTO
including nucleic acids, 6
proteins, and lipids. CMY TpeOYETCs MHOTO

XUMHUYECKUX

KOMIIOHEHTOB, BKJIFOYAsI

HYKJIEMHOBEIE KUCIIOTHI,

O€JIKU U JTUMUABL.
L'leﬁinl% IeX fg%str]:gggd It | Muorue skcnieptsl cowm | UneHeHue
chemic%ls WOU|d a" MaJIOBCPOATHBIM, YTO BCC NPEAI0KCHHUA
arise from the same 3TH XUMUYECKHE
ggar%tén arggtehréﬁgel?h%he BEILECTBA BO3HUKIN M3 IlenocTHOE
appea'i) OAHUX M TEX KC npeobpa3zoBaHue

: of strip[ged—back
ideas like the RNA
World.

VCXOJHBIX MAaTEpPUAJIOB B
OJIHOM U TOM K€ MECTE.
[ToaTomyTakue
YIIPOIIEHHBIE UIEU, KAK
mup PHK, cTonp
IIPUBJICKATEIIbHBI.

hence the appeal of
stripped-back ideas
like the RNA World —
Ilosmomy maxkue
ynpowénHule uoeu,
kax mup PHK, cmonb
npueiexkaniejlbrbl

But biochemists have
recently found evidence
that all'the ke?_/
chemicals of [ife can
form from the same
simple starting
materials.

Ho nenaBHO OMOXHUMUKH
HAIIIN JOKa3aTeJIbCTBA
TOTr'0, YTO BCE OCHOBHBIE
XUMHUYECKHE BEIIECTBA
JKUBBIX OPTraHU3MOB MOT'YT
00pa30BBIBATHCS U3 OJTHUX
U TEX )K€ MPOCTHIX
M3HAYaJIbHBIX
MaTepHajoB.

[TepecTanoBKa

But biochemists have
recently found
evidence — Ho
HeOA8HO OUOXUMUKU
HaWLIU
00KaA3amenbCcmaed

In a study published In
September, researchers
led by Sara Szymku¢,

B uccnenoBanum,
OnyOJIMKOBAaHHOM B

[Ipuém cMBICTOBOTO
pa3BUTHSA
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then at the Polish ]
Academy of Sciences in
Warsaw, compiled a
database using decades
of experiments that

ceHTsaA0pe, uccieaoBaTeau
o pykoBoacTBoMm Capsl
[Mnmky4 u3 [losnbckon

using decades of
experiments —

ko Ji o aKaJieMHH HAyK B UCROTIb3YS
(S:ﬁg?n iE:;(I) tr)ltlfilldei nlge 3 Bapmase cocraBunm 0a3y | pesynvmamul
blocks. JTaHHBIX, UCIIOJIB3Ys oecsimuniemuil
PE3yIbTATHI ACCATUIETUN | DKCHepUMEeHmos
OKCIIEPUMEHTOB,
HanpaBJICHHBIX Ha
CO3/IaHHE XMMUYECKHX
CTPOUTENBHBIX OJI0KOB
KHM3HH.
S_tartllng ‘r’]V'th.JU?t SII')I(< Hauvag Bcero ¢ iectu Omyiienue
\S;\Ilglgreaﬁdemé%ﬁa%e’l € IPOCTHIX BEIIECTB, B TOM
Szymku¢ found it was | 4ncie BOJBI U METaHa, Chemicals —
f?(?ﬁlsg Le dtsoorpﬁlée tens of | [1Tumkyu oGHapysxuna, gewecms
ingredients, incmding TO MOKHO CO3/aBaTh
the basic components of | mecsaTku ThICSY KITFOYEBBIX
proteins and RNA. HUHIPEIUEHTOB, BKITFOYAs
OCHOBHBIE KOMITOHCHTBI
oenkoB u PHK.
eNX%rgi%etﬂfssﬁas yet Hu ouH u3 >1HX IlenocTHOE
built a working IKCTIEPUMEHTOB He npeodpasoBaHue
chemoton. MIPUBEI TIOKA K CO3/IaHUIO
paboTaroIero XeMOToOHa.
ger:]ca;unsqea)i/t’ssl Tr?(‘! ybeor 4 B03MOKHO, J€710 B IlenocTHOE
may be that Ge'}ntl”_s CIIO’KHOCTH 3a/1a4u, TM00 | mpeoOpasoBaHue
exact formulation is not | mepBbIe KUBbIE
\%g}ﬁeh dOW the firstlife | oprapmsmer paoranu ne
COBCEM TaK, KaK B
dbopmynupoBke ['aHTH.
Still, what the ChetmOton TeM He MeHee, XeMOTOH [lemoctHOE
think about how life’s | A48T HAM BOSMOKHOCTS | mpeoGpasoparme

components work

together, which

increasingly drives

today’s apda_roaches to
[

oJIyMaTh O TOM, Kak
KOMITOHEHTBI KU3HU
paboTaroT BMECTe, 4TO BCE

what the chemoton
gives us is a way to

understanding how life | 6oapmie onpexnenser think — xemomon

got started. CErOAHSIIHUE IOAXOABI K | 9aém nam
IIOHUMAHHIO TOTO, KaK B8O3MONCHOCIND
3apoauiIach JKU3Hb. nooymamau

It is telling, adds Carmapu TOBOPHT, YTO [TepecTanoBka

Szathmary, that citations
of Ganti’s work are now

celyac UTUPYEMOCTD
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accumulating rapidly.

pabot ['antu 6BICTPO
pacTér, 4To
MIOKa3aTeNbHO.

Even if the exact details
differ, the current
approaches to the origin
of life are much closer
to what he had in
mind—an integrated
approach that 1s not
focused on just one of
life’s key systems.

Jlaxxe ecim KOHKpETHbIE
JeTaau pa3andarorcs,
HBIHEITHUE TTOAXOBI K
IPOUCXOKAECHUIO )KU3HU
OYEHb OJIM3KU K TOMY, UTO
OH MM€EJ B BUlY — K
KOMIUIEKCHOMY MOJIXOAY,
KOTODPBIN HE
COCPENOTOYEH TOJBKO Ha
OJIHOM U3 KIIFOYEBbIX
CUCTEM JKHU3HU.

3amMeHa

much closer to —
OYeHb OIU3KU K

“Life 1s not proteins, life
is not RNA, life is not
gp;d bilayers,”

riesemer says.

«KXu3Hb — 3TO HE OEJIKH,
»)ku3Hb — 3T0 He PHK,
’KH3Hb — 3TO HE
JINITUATHBIE OUCIION», —
roBoput ' puzemep.

[TepecTanoBKa

Griesemer says —
eoeopum [ puzemep

“What 1s 1t? It’s all
those things hooked
together in the right
organization.”

«A 9TO %€ 3T0? DTO BCe
nepevYrCIICHHbIC BEIITH,
00BbeTMHEHHBIE BMECTE U
PaBUIIBHO
OpraHU30BaHHBICY.

Konkperuzamus

all those things — ece
nepevuciienHHovle eeuiu

Cnucok TepMHHOB
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XemoTOH — aOcTpakTHas MojJenab (yHAAMEHTAIBHON €IUHULBI >KU3HHU,

BBeICHHAsI BEHT€PCKUM OnooromMm-reopetukom Tubopom ["aHTH.

IIporokierka — TUIOTETUYECKUNA NIPUMHUTUBHBIM OPraHu3M, KOTOPBIH,
COrJacHO HEKOTOPBIM TEOPHUSAM MPOUCXOKACHUS KU3HU, BO3HMK Obl H3-3a
CKOIUICHMSI OPraHMYECKUX BEIIECTB M MPEACTaBIs Obl COOOW MPUMHUTUBHYIO

(dopMy KHU3HU, TPEIIIECTBEHHUIY KIETOK MPOKAPHUOT.

Kiaerka — CTpYKTypHO-(byHKL[I/IOHaHBHaH QJICMCHTApHAs CAUHUIA CTPOCHUA U

KUBHCACATCIIBHOCTHU BCCX OPTaHU3MOB.

JHK ([le3oxcupnbonyKIenHOBAs KHCJIOTA) — MaKpOMOJIEKYJIA,
oOecrieynBarollas XpaHeHHe, TepeJadyy U pealn3aluil0 T'eHETHYECKOU

IMporpaMmsbl pa3BUTHUA U @yHKHHOHHpOBaHI/IH JKUBBIX OPraHU3MOB.

PHK (PuGonykiienHOBasi KUCIIOTa) — OJIHA U3 TPEX OCHOBHBIX MaKPOMOJIEKYI,
KOTOpBIE COZIEPKATCA B KJIETKAX BCEX JKUBBIX OPraHW3MOB M UTPAKOT BAXKHYIO

POJIb B KOAUPOBAHUHU, ITPOYTCHUHN, PCTYJIAIUNA U BBIPAKCHUU I'CHOB.

MeTadonuyecKuii HUKJI — OOMEH BEIISCTB; HaOOpP XMMHYECKHUX pPEaKIIHH,

KOTOPBIC BO3BHUKAIOT B JKUBOM OPraHU3MC HJIS IMMOAACPIKAHUSA )KU3HH.
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3aKJII0oueHue

Henpto  nmaHHOW  pabOTBl  SBISJIOCH  UCCJENOBAHME  KaTEropuu
MOJAIBbHOCTH W PACCMOTPEHHE OCHOBHBIX MPUEMOB €€ TMepenadd i
ONpeNeNeHUs] M aHaau3a HauOosiee yHoTpeOJaseMbIX W3 HUX Ha OCHOBE

BbIOpAaHHOM /1JIs IEPEBO/IA CTAThHU.

B rmaBe 1 Hamu ObLT OCYIIECTBIEH TMpEANEPEBOAUYECCKUN aHAU3
MCXOJIHOTO TEKCTa JJIsl ONPEIEIICHNsI CTpaTeTuii ero nepeBoaa. B xome ananmsa
TEKCT CTaThbM OBUI OTHECEH K HAYYHO-NOMYJSIPHOMY TOJCTUIIO HAYYHOTO
CTWJIS, U TIPUBOJIMJIUCH OCHOBAaHMS M3 TEKCTa. Takke B 3TOW TJIaBe MBI Jallv
oubmorpaduueckoe ONMMCaHue U XapaKTEPUCTHKY MCXOJIHOTO TEKCTa, a TAKXKe
onpeNeNnuiIn repeBoadeckue mnpuémel u3 kourenmuu B.H. Komwuccaposa,

KOTOPBIC B ,II&HI)HGﬁHIGM OBUIH UCIIOIB30BAHEL.

B rnmaBe 2 Mbl HccienoBanu KaTeropuilo MOJAJIBHOCTH, €€ OINpeaeIeHuE,
CYLIECTBYIOIIME KJIACCU(PUKAIUU M CIOCOOBI BbIpaKEHHs. Takke Mbl
paccMOTpenu OCHOBHBIE CIIOCOOBI nepeBoja MOJAIBHOCTH u
NPOMJUTIOCTPUPOBAIH UX MPUMEPAMH U3 COOCTBEHHOTO TMEpeBOja BHIOpaHHOM

CTaTbH.

bputo  BBIICHEHO, YTO MOJ MOJAJIBHOCTBIO MPHUHATO IMOHUMATh
CEMAaHTUYECKYI0 KAaTETOPUIO, BBIPAXKAIOUIYK OTHOIIEHHWE TOBOPSIIETO K
BBICKa3bIBaHUIO. Tak)ke OBLTH PACCMOTPEHBI IPYTUE CYIIECTBYIOIINE BAPUAHTHI
OTIPEJICIICHHS] M Pa3IMUYHbIe KIacCU(PUKAIMH MOJAIbHOCTH, MOAPA3ACIISIONINE
ATy KaTETOPHUIO Ha CYyOBEKTUBHYIO U OOBEKTUBHYIO MOJAIBHOCTh, MOJATHHOCTD
NEUCTBUTEIIBHOCTH 51 HEJICICTBUTEIBHOCTH, a  TaKke MOAXO,

MPOTUBOIOCTABJISIOIIAN MOJTYC TUKTYyMY.

Takke ObUTM pacCMOTPEHBI CHOCOOBI BBIPAKEHHSI MOJIAIbHOCTH, TaKWe

KaKk MOJAJIbHBIC MW IIOJIYMOIJAJIBHBIC IJIAroJjbl, CIICHHAJIBHBIC (bOpMI)I
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HAKJIOHCHUU U MOAAJIBHBIC CJIOBA. beuio BBISICHCHO, 4YTO B OOJBIINHCTBE
CJIy4acB MOJAJIbHBIC I'JIaroJjibl IICPCAat0TCsA 9KBHUBAJICHTOM, (bOpMBI HAKJIOHCHU
— COOTBCTCTBYIOIIMM HAKJIIOHCHHEM PYCCKOI'O A3bIKa, 1 YTO MOAAJILHBIC CJIOBA
TAaK)XKC MPCUMYHICCTBCHHO IICPCAAIOTCA OSKBHBAJICHTAMU HWJIN OMM3KUMHU TIO

3HAYCHHUIO CJIOBAMU U KOHCTPYKIUAMMU.

B rnaBe 3 Hamu ObUT OCYIIECTBIEH KOMMEHTHUPOBAHHBIA IEPEBOJT
BBIOpAHHOM CTaThU M MPOAHATU3UPOBAHBI CIIOCOOBI Mepeayr MOJATLHOCTH B
JaHHOM TeKcTe. B OoJIbIIMHCTBE CilyyaeB MOAAJIBHOCTh OblIa MepegaHa C
MOMOLUIBI0 PKBUBAJICHTHON JIEKCUKUA M COOTBETCTBYIOUIUX ()OPM HAKIOHEHUH, a
TaKKE€  KpaTKUX  MpUJIaraTelIbHbIX  WIW  MOAXOMAIIUX IO  CMBICTY
cinoBocouetanuid. Kpome Toro, mnpu mepeBojie JAAHHOIO TEKCTa MBI
UCIIOJIb30BAJIA  PSAJl TIEPEBOMYECKUX MPUEMOB, HamOoOJee YacTOTHBIMH U3
KOTOPBIX OBLTM TPHUEMBI LEJIOCTHOTO MpeoOpa3oBaHus, T'paMMaTHUYECKOU

MNEPCCTAaHOBKHU, OIIYIICHM, FpaMMaTquCKOﬁ 3aMCHBI 1 MOAYJIALIUN.

Takum 00pa3oM, Mbl MPHUILIK K BBIBOJY, YTO HamOoJiee YaCTOTHBIMU
crocobamMu mepenadyd MOJAILHOCTH SIBJISIIOTCS MCIIOJIB30BAHUE YKBUBAJICHTHOU
JEKCUKH ¥ (QOpM HAKIOHEHWH, a TakkKe KpaTKUX MpuiarateibHbIX U

CJIOBOCOYETAaHUM, HECYIITUX B ce0€ MOJIaTbHOCTb.
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puioxenue 1. LilocTpaTHBHBIA MaTepUaJl.

How a chemoton works

A theoretical model for the simplest form of life requires three interlocking mechanisms:
a metabolic cycle, for turning food into energy; template replication, for reproduction;

andan brane, to delineate the organism.

o Food molecules are o The replicator
absorbed from the produces a chemical
environment and thatis a key
picked up by the S~ component of the
metabolic cycle. V. ) membrane.

) Te/mph?", A
Replication | ) /

The metabolic cycle
uses the molecules
to make parts for
the replicator.

il | Metabolic |
| Cycle \

° The metabolic e The waste products
cycle makes parts of the metabolic cycle
for the membrane. are released outside

of the membrane.

OpwuruHan unnoctpaumm “How a chemoton works”
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Kak pabotaet xemoToH

TeopeTuueckas mogenb npocteiiweit Gopmbl Ku3HM TpebyeT HanMuuA TPEX B3aMMOCBA3AHHDIX
MexaHU3MOoB: MeTabonueckoro Uukaa, — ANA NPeBPaLLeHUA MUY B SHepruto; wabnoxa
penaukaLmum ANA PasMHOMKeHUA; U MemBparbl, PasrpaHUUMBAIOLLEN OPraHU3M U BHELLHIOW Cpeay.

o Monexynbi nuwm PennukaTop npoussoauT
"0”10"43'0“:‘ us XMMWUYECKOE BELLECTBO,
OKpyHatolen cpeapl KOTOpOe ABAAETCA KIYEeBbIM
W 3axBaTbiBalOTCA KOMMOHEHTOM membpaHbl.
meTabonmyeckum
LMKAOM.

MeTabonuyeckuit uukn
UCNOIb3YET MONIEKYNbI
N8 CO34aHMUa YyacTen
penaukaTopa.

MpaHuua memb6paHbi e OTxoap!
meTabonmyeckoro
UWKNa BblAENAOTCA 38
npeaens memBpatbl.

e MeTtabonuuyeckuit
UMKA cO34aéT
yacTn membpaHbi.

Nnntoctpauma ¢ nepeBoaom «Kak paboTaeT XeMOTOH»
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