IIpesenTanus mo KCE
HAa TeMY:

3apoXJieHre )KU3HU Ha 3eMJIe.

* Teopuu 3apoxaeHus
* OCHOBHbIE 3Tallbl PAa3BUTHS



IlnaH:

7

Teopr BOSHUKHOBEHUSA XHU3HU
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OTaIlbl DBOJIOLUU YKU3HU
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JluTeparypa




[TEOPI/II/I BO3HMKHOBEHUS XU3HU Ha 3eMJie }

CyI11eCcTBOBa/I0O MHO)XX€CTBO TEOPHi O BOSHUKHOBEHHM € YKU3HHU
Ha 3emJte. YacThb y4eHBIX CYUTAIA, YTO BOSHUKHOBEHHE YKU3HHU
Ha 3emie Ob1I0 00s13aHO TBOPITY.
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[TEOPI/II/I BO3HMKHOBEHUS XU3HU Ha 3eMJie }

JIpyrue e mosaraau, 4YTO CylLIeCTBYIOT
HeKHe ‘CeMeHa )KU3HU , IePeHOCHMbIe
C TUIAaHEeTHI Ha TJITAaHEeTy METEOPUTAMMU -
“Teopust maHcrepmuu . M 6aromaps
3TOMY MTPOM30IIJI0 BO3BHUKHOBEHHE
YXU3HU Ha 3emIie .




Teoprr BOSBHUKHOBEHUS XU3HU Ha 3eMJie

TpeTbs rpyIa y4eHbIX CYMTAa/a, YTO BOSHUKHOBEHUE YXU3HU Ha
3eMJie TPOM30IIJI0O caMO co00i, Omarogaps Yxu3HeHHoM cue’”. [1o
WX MHEHUIO, dTa YKU3HEHHas cujia’ CyllecTByeT Beszae. Maes
BUTA/IMCTOB TOCIIOAICTBOBAaJIa B CpeiH1Ee BeKa. Teopus
CaMO3apOXKJeH1sI BOSHUKHOBEHME )KM3HHU Ha 3eMJie BK/IIoYasia B
ce0s1 TO, YTO PHIOBI MOIJIM 3aPOXKIATHCS M3 MJIa, YePBU W3 TTOYBHI,
MBIIIN U3 TPA3U ( 3€MJIM ) , MyXU U3 MsICa U T. [I.




[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

[IpoTuB 3TOM Teopuu BeICTYHUI PpaHYeCKO
Penu, KOTOpBIM Ha OCHOBE OIIBITOB AOKA3aJl He
BO3MOYXHOCTb CYII[eCTBOBAHMSI MHUPUIECKO
“cunbpl )kKu3HU . Ho BUTaIMCTHI HE CAABaJINCh,
yTBEPXKJast, 4TO B onbiTe Pesiyi He ObLIO

®panyecko Pegu (utasn.

NOCTYyTa KMCI0POJaA, a CIeJOBAaTe/IbHO He o

MOIJ/Ia TPOHUKHYTH U HKH3HEHHAas CHJIa’ T
Grarosapsi KOTOPOW U TIPOUCXOTUT e
BO3HUKHOBEHUE YXU3HU Ha 3eMJie . i

obpasoBaHue B 006/1acTH
dunocodpuu v MeAULIHBI
B [Iuze. Cay>xui rmaBHbIM

MeaUKOM TOCKaHCKOTO

ZIBOpa MpU reprore

®epauHango I Meguyuu u

IJIaBHBIM (papMareBToM

repLorcTBa.



[Teopm/l BO3HMKHOBEHUS XU3HU Ha 3eMJie J

HezaBucumo ot Ppanyecko Pean
dpanirysckuii yueHsii Jlym [Moctep,
MIPUHUMAasi BO BHUMaHUeE YTBePXXAEeHUS g
BUTA/IUCTOB, MMPOJE/Ia/l SKCIIePUMEHT v

Ha TeMy BOSHUKHOBEHHUE )XMU3HU Ha Ty TlacTép (npaBHibHO

3emiie . [Tactép[1], p. Louis
Pasteur; 27 nekabps 1822,
Honb, nemaprament HOpa
— 28 ceHTsI6ps 1895,
BunpHéEB-/I' OTaH 61u3
[Tapmka) —
dpaHITy3CKUiA
MUKPOOHOJIOT ¥ XUMUK,
yyieH PpaHily3cKou
akagemuu (1881).




[TEOPI/II/I BO3HMKHOBEHUS XU3HU Ha 3eMJie }

OH B3s1J1 IBe KOIOBI C S-00pa3HBIMU FOPJIBIIIKAMH, B KOTOPBIX
coJlepy)KaJlach MUTATeAbHAS Cpeia, MocjIe ATUTeTbHOTO
KUTISTYE€HUS, TIPU KOTOPOM MOTH0a/TN He TOTbKO
MHUKPOOPTAaHU3MbI, HO MX cropsl. Kosiba ¢ 1ebiM ropsiomM 10aro
OCTaBaJIaCh CTEePUIbHOM, a B COCY/le C yAaJIeHHbIM S-TOPJIOM
OBICTPO TTOSIBUJIMCh MUKPOOPTaHW3MBbI, 3TOT OIBIT ITOKA3aJI, YTO
“YKUBUTe/IbHAsI CUjIa  He CYIIeCTBYeT.

Mdfie i GanToprn
N HANEAMHEY B0




[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

bb1K U Takre, KOTOPbIe CYUTAJIN, YTO XKU3HD
3apOANJIaCh U3 HEXXUBOTO - TEOPUS
abuorunesa. OCHOBOIIOJIOXKHUKOM DTOM
Teopuu 06T OMapyH, KOTOPBIN B 1024T.
BbICKA3aJI TIPEeATI0I0XKEeHUEe, YTO IMPU MOLIHbBIX
3JIEKTPUYECKUX pa3psataxX B 3€MHOU
Anexcanap MiBdHoBuu
atrmocdepe, KOTOpas 4,5 MJIPA. €T Ha3a/d Ondpun (1894—1980)
— COBETCKUI OMOJIOT U

COCTOSI/Ia U3 aMMHAKA, METaHA, YIIEKUCIOTO  Guoxumux, cosmapumii
rasa ¥ IapoB BOJbI MOT/IO IPOU30MUTH -

BO3HHUKHOBEHMUA

BO3HUKHOBEHME XXU3HU Ha 3eMJie U R - —choe 1
a0MOTUYECKUX
BO3HHUKHYTb IIPOCTEUILIHNE OPI'daHHUYECKHNE KOMIIOHEHTOB;
akagemuk AH CCCP,
coeIUHEeHHsI, HEOOXOAMBbIEe JIJIsi Tepoii
CouyaMcTU4eCcKoro

BO3HHUKHOBECHUA JKN3HMU. Tpyzna (1969).



[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

JTO MpeIoN0XKeHe, Ha ONBITHOMU OCHOBE,
Zl0Ka3ajl aMepUKaHCKUM uccaeaoBarens C.
Muinep , KOTOPBIM TaK e IbITaICS
0O'BbAACHUTH BO3SHMKHOBEHME XU3HU Ha 3eMJIe .

Takum o6pa3om, BCé MHOXKECTBO TEOPHM U Cr$rma Jnomn, Miiiep

(aur. Stanley Lloyd
'MII0TE3 Ha TEMY BO3HHMKHOBECHHUE JXM3HHU HA Miller, 7 Mapra 1930 —

20 Masi 2007) —

3emie CBOOATCA K IBYM aMepHUKaHCKUI XUMUK,

IOy YU BN
B3aMMOHCK/IIOY4I0IITNM ILPYF ﬂPYFa TOYKaM M3BECTHOCTD O/1aropapsi
3peHUSs:

y4acCTHIO B
skcriepumeHnTe Musiepa
— IOpwu, xoTOpHI1 OH
OCYIIECTBHII B 1953,
OyZoy4H CTYyZEeHTOM
Yuxkarckoro
YHHUBEPCUTETA.



[TEOPI/II/I BO3HMKHOBEHUS XU3HU Ha 3eMJie J

buoreHnes

AOuoreHes



[TEOPI/II/I BO3HMKHOBEHUS XU3HU Ha 3eMJie J

CoBpeMeHHasi HayKa pacCMaTpUBaeT AabHOTeHHOe
BO3HUKHOBEHUWE )XMU3HU Ha 3eMJIe, CYUTAs 3TY TEOPHUIO
Hanbosiee BepOSTHOM.

AbGroreHe3 COCTOUT U3 3-X OCHOBHBIX 3TAIIOB PAa3BUTHS XU3HU:
r N

AOMOreHHOoe BO3SHUKHOBEHHUE

OMOJIOTUYECKUX MOHOMCECPOB.
\_
(

J
\

O6pa3zoBaHUe OMOJIOTUYECKHUX TTOTUMEPOB.

.
(
PopmrpoBaHHEe MEMOPAHHBIX CTPYKTYP U

IIepBUYHBIX OPTAHHU3MOB (ITPOOMOHTOB).
g J

J
\




[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

AOuMoreHHoe BO3HMKHOBEHME )XU3HU Ha 3eMJie
, JIN HeOMOJIOTUYEeCKOe BO3SHUKHOBEHUE

'v' .‘?-

3 _"" i

—_ z “- /
- /
,\_

YKU3HU Ha 3eMJIe - BOSHUKHOBEHME ( & {
OpPraHU4YeCKUX MOJIEKY/I U3 HEOPIraHUYEeCKUX i
ZIOKA3bIBA/IU €l B 1924T. PYCCKHUN YYE€HbIN /\ Ve &
akagemuk Anexkcanap MiBanosud OmnapyH U B ‘&
1929T. QHIVIMMCKUU €CTeCTBOUCIIBITATE /b . MOH Bep%“OH ;
aHJepCoH XOnaerH
Ihxon XonaeitH. OHM MCXOOWUIN U3 TOTO, YTO  ((1892-1964) 5 HosGps
1892, Oxcdopz,
Ha MePBBIX dTarmax GOPMHUPOBAHUS 3eMJIsT Oxcgopaunp,
Benvukobpurtanms — 1
neKaops 1964,
MMeJla OYeHb BBICOKYIO TeMnepaTygy , IpU o
3TOM HUKAK He MOIJIO IPOU30UTHU Opnucca, Mnaps) —
AHITIMMCKUI OHOJIOT
BO3HUKHOBEHHE XU3HU Ha 3eMJie . (renern,

SBOJIIOLIVIOHUCT,
du3nosor, OUOXUMHUK,
GUIIOMATDIACT)



Teoprr BOSBHUKHOBEHUS XU3HU Ha 3eMJie

[To Mmepe ocThIBaHMS I/IAHETHI TSHKEIbIE METAJIJIbI II€PEMEIIATHUCH K €€
LIEHTPY, a O0Jiee Ierkrie 0CTaBaIMCh Ha MOBEPXHOCTH. ATMocdepa coCTosiIa
13 cBOOOZHOTO Bomopoaa u ero coemunennii (H20, CH4, NH3, HCN), uto

CJTY)KHJIO TIPEANIOChUIKOM BOSHUKHOBEHUIO OPraHNYe€CKUX MOJIEKY/T
HeOMOJIOTUYECKUM MyTEM, a C/IeZI0BaTe/IbHO M BOSHUKHOBEHUE YKU3HH Ha
3eMJie O4eHb JaXke Ka3aa0Ch BOSMOXXHBIM . Jlo Ha4yasia 20B. MHOTHE
ydeHble Mpe/Io/iaraau, YTo TAKKUe COeIMHEHUsI MOTYT BO3SHHUKATh TOTbKO B
YKUBBIX OpraHM3MaX, X Has3bIBa/I OPraHMYeCKUMHU BEIeCTBAMHU B
IIPOTHUBOIIOIOKHOCTH BEIIeCTBAM HEXXUBOM MIPUPOIbI — MUHEPAIaM,
Ha3BAHHBIM HEOPTAHUYECKUMH COCIMHOHUSIMH.
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Teoprr BOSBHUKHOBEHUS XU3HU Ha 3eMJie

B 1953r. amepukaHckuii yaeHbIi CTeH/ N
Jlnonp Muniep, nporyckast
IeKTpUYeCcKre Pa3psiibl HANPsHKeHHUeM
1o 60000B. yepes cmech H20, CH4, NH3 ,
H2 non naBneHuremM B HeckoabKo [1a 1
TemrepaTtype 80C MoMy4nI MpOCTeMrIIe
YKUPHBIE KUCJIOThI, MOYEBHUHY, YKCYCHYIO,
MYPaBbHUHYIO KUCIOTHI B HECKOTBKO
AMHUHOKHCJIOT — BellleCTBa, U3 KOTOPBIX
CTPOSITCSI MOJIEKYJTBI O€/TKOB.
Bo3Mo)XxHOCTH AOMOT€HHOTO CHHTEe3a
OpPraHU4YeCKUX COeJUHEeHUU
MOATBEPXKIAETCS TAK)Ke TeM, UTO OHU
oOHapy)XeHbl B KOCMHUY€CKOM
MIPOCTPAHCTBE , T/le BOSHUKHOBEHUE
YKU3HU KKeTCsT abCypaHbBIM .




[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

O6pa3oBaHue OMOIOrMYeCKUX IOIUMEPOB.
[lo Mepe cMsArYeHus yCI0BUM Ha 3emiie , B |7 g\
C/IeJCTBUM Y€Tr0 MOIJIO 1 IIPOU30MTH 0Y.¢4 ., “
BO3HUKHOBEHME YXU3HHU Ha 3eMJie , CTAJIO )%(
BO3MOYXHBIM 0Opa30BaHUE CIIOKHBIX Yo
OpraHU4YeCKUX COeIUHEeHUM — Imoarumepos. He m M Ry
HMCKJIIOYEeHO, YTO CUHTE3 MOJTUMEPOB
KaTATU3UPOBAJICS Ha MOBEPXHOCTH
MHWHepa/TbHbIX [MIMH. DKCIIePUMEHTAIbHO
TTOKAa3aHO, YTO PACTBOP aMUHOKUCJIOTHI
a/IaHVIHA B BOLHOU CpeJe B IPUCYTCTBUU
ocoOoro Buaa rmuHosema u AT® moxer
IABaTh MOJIMMEePHbIe LIeMOYKH MOIMa/IAaHUHA.

N A VM

s



[Teopym BO3HMKHOBEHUS XU3HU Ha 3eMJie J

He nckiiroueHo, 4To CMHTE3 NMOJIMMepOB
KaTa/IM3UPOBAJICS Ha MOBEPXHOCTU
MHWHEPa/IbHbIX [TIUH. JKCIIePUMEHTAIbHO
MMOKA3aHO, YTO PAaCTBOP AMUHOKUCIOTHI
a/IlaHVIHA B BOLHOU CpeZe B IPUCYTCTBUU
ocoOoro Buaa rmuHosema u AT® moxer
laBaTh MOJIMMEPHBIE LEMOYKHU I10/IHa/IaHVHa.



Teoprr BOSBHUKHOBEHUS XU3HU Ha 3eMJie

lanpHeIIast IPOTPECCHUBHAS SBOTIONHS MTPeAONOI0T MIeCKUX
CTPYKTYP MOIJ/Ia MPOUCXOAUTH TOIBKO IIPU YCIIOXXHEHUU
O0OMEHHBIX TPOIECCOB 1 B YCIOBHSIX IIPOCTPAHCTBEHHOTO
pa3zesieHus: pa3InYHbIX CAHTETUYECKUX U DHepreTu4eCcKux
IPOLECCOB BHYTPU KOallepBaTOB. bojiee mpoYHy0 U30IALUIO
BHYTPeHHe! Cpelbl OT BHELUIHWX BO3JENCTBUI MOIJIa
OCYILeCTBUTH JIUITH OMOIOTUYeCKast MeMOpaHa.

ALPHAMELIX PROTEN
dopmrpoBaHrie MEMOPAaHHBIX
CTPYKTYP Y MIEPBUYHBIX
OpraHu3MOB (ITPOOHOHTOB) -
3TO OCHOBA IPU KOTOPOM
BO3HHKHOBEHHME )XU3HHU Ha
3eMiie OYeHb JaKe MOXKeT
OBITb.

ALPHA-HELIX PROTEIN (G

CHOLESTEROL



Teoprr BOSBHUKHOBEHUS XU3HU Ha 3eMJie

Bo3sHrkHOBeHMEe MeMOpaHBbl,
00J1a1aro1e ClIo0COOHOCTHIO K
n30upaTe/TbHOU TPOHUIIAEMOCTH,
COZleiCTBOBAJIO PA3BUTHUIO BCe
6osiee coOBepIIIEHHBIX
CaMOPETYTUPYIOIIMXCS CCTEM  mummns
BILJIOTH 0 BOSHUKHOBEHUSI TIEPBHIX [ty
KIeToK. [ lossBasroTcss mepBbie
NMPUMHUTHUBHBIE O0e3bsifiepHbIe
KJIETKU — IIPOKApPHUOTEL. [lepBbie
YKUBbIE OPTAaHU3MbI OBLITH
reTepoTpoPpHBIMH, OHU
MCIIO/Tb30Ba/IM B KaUeCTBe SHePruu
(MUIIKM) OpraHuYecKre
coeaAnHEHUsA, HaXOoOAIIecCsa B KNneTo4yHas
PAaCTBOPEHHOM BU/JIe B BOAAX croHka

HepBI/I‘{HOFO OKeadHa. nnasaMarunyeckas
membpaHa




OTaIbl DBOJIIOLIUU

bronorvdeckast 3BoIOIIMS Ha 3eMJie AJUTCS Oosiee 3 MIIP/.
set. C MOMeHTa BO3HUKHOBEHHMS IePBbIX IPUMUTUBHBIX
K/I€TOYHBIX OPTaHHU3MOB O/1arofiapsi eCTeCTBeHHOMY O0TOOPY
MOSIBUJIOCH OeCcYrcIeHHOe MHOXKeCTBO (POPM JKUBBIX
OPraHMU3MOB Ha 3eMJie .




OTaIbl DBOJIIOLIUU

HMcropuio 3emMau MPpUHATO AeTUTh Ha IPOMEXYTKH BPeMeHU —
3PBI U IePUOAbI, TPAHULIAMU KOTOPBIX SB/SIIOTCS KPYITHbIE
reoJiorudecKre cCOOBITHS, CBSI3aHHBIE C ICTOPUEH Pa3BUTUS

IINIaHETbHI KaK KOCMHNYECKOI'O T€EJIaA.




OTaIbl DBOJIIOLIUU

3,8 MUIIMapa IeT Hasa/, MOsIBU/IMCH ITepBbIe IT0sIIepHbIe
OpraHU3MbI (IIPOKApHOTHI).

Kancyna
KneTo4Has CTeHK]
MnasmonemMma

LnTonnasma

Prnbocombl

MKryTuK

Hykneong
(3amkHyTaa OHK)




OTaIbl DBOJIIOLIUU

3 MHJUTHAPAaA IeT Ha3a/, ITOSIBUIMCH IepBble OPTaHU3MBEI,
CITOCOOHBIE K POTOCHHTESY.

[losiBsiroTCs
$OTOCHMHTE3UPYIOIIHE
IIMAaHOOAKTEPUH; OHU
HCIO/Ib3YIOT BOAY KaK

BOCCTAaHOBUTE]Tb,

IIPOU3BOJS B
pe3y/bTaTe KUCI0POZ

KaK OTXO/IbI.




OTaIbl DBOJIIOLIUU

2 MHUJUIMAp/a JIeT Ha3a/, IOSBUJIMCh II€PBBIE KJIETKH, HUMEIOIIIIe
AAPO (YKapHUOTHI).

[TosIBASFOTCST 9YKapHUOTHI.
JyKapHOTH4YeCKas KJIeTKa
COZIEPYKUT BBITIOTHSIOIIHIE
pasmuyHbie GYHKIIMH OPTaHEe/IbI,
KOTOPbIe OKPY>KeHbI MEMOPAHOIA.
HekoTopsle opraHesibl
(MHTOXOHIPHH, XJIOPOT/IACTHI)
IIPOM3OIIUIN OT IIPOKAPHOT ITyTEM
cumb6uo3a (cm. CumGuorenes).
BriepBbie BO3HUKAET MOI0BOE
pa3MHOKeHHe (QaHTJI.)PyCCK.,
YBEIMYHB CKOPOCTH SBOTIOIHH.







OTaIbl DBOJIIOLIUU

570 MUJITMOHOB JIET YWIEHHNCTOHOIUM (IIpesKaM HaCeKOMBIX,
MIayKOOOPa3HBIX M PAKOOOPA3HbIX).

YieHucroHorune —
THII
MePBUYHOPOTHIX
YKUBOTHBIX,
BKJIIOYAIOLIHNH
HAaCEKOMBIX,
PaKOOOpa3HbIX,
MayKOOOPa3HBIX U
MHOTOHOKEK.




OTaIlbl DBOJIIOLNHU

500 MHJUTMOHOB JIET PbIOaM ¥ TPOTOAMPHUOHSIM.

¢

N

CyuTanock, 4yTO HanuboIee
IpeBHHeE N3BEeCTHBIE
OecyeTFOCTHBIE YXUBOTHBIE,
HAIMOMHHAIOIIMe PbIO, NU3BECTHDI
13 paHHET0 OpZioBUKa (OKOJIO0
450—470 MAJUIMOHOB JIET HA3aI).
OpHako B 1999 rofly B KUTalCKOU
npoBuHIY FOHHaHb OBUTH
HaWJeHbl OKAaMeHe/T0CTH
pPBIO00OPA3HOTrO CyIecTBa
Haikouichthys 13 rpymmsr
6ecueIFOCTHBIX BO3PACTOM OKOJIO
530 MUJUTMOHOB JIeT (paHHUMI
KeMOpwii). BoaMo)xHO, mogo6HbIe
bopmbI ObITH TIPEAKAMH BCEX
MMO3BOHOYHBIX.



OTaIbl DBOJIIOLIUU

475 MAUJIJIMOHOB JICT HA3CEMHBIM PACTCHHSIM.

PasBuTHe crielaIM3uPOBAHHBIX TKAHEH ObLIO
Ba)KHBIM YCJIOBHEM [I/Is1 BBIXOJ]A PAaCTEHUI HA
cyury. 1751t KoMpOPTHOTO CYIL[eCTBOBAHUS B
BOB/YIIHOM Cpeie PaCTeHHSIM ObLIO
HEeOOXOAMMO Pa3BUTh KAK MUHHUMYM
STUEPMHUC C YCTHULIAMU J/IST 3aLIUTHI OT
BBICBIXaHUsI U TETUIOOOMEHA U TIPOBO/SIIIHe
TKaHU JJIs1 0OMeHa MUHEPATbHBIX U
OpraHWYeCKUX BelleCTB.HOB JIeT Ha3af).
OpHako B 1999 rofly B KUTAalCKOM MPOBUHIIUHN
FOHHaHb ObUTH HalEHBI OKAMEHETIOCTH
pbi600OpasHoro cymectBa Haikouichthys u3
IPYIITbI 6€CYeN0CTHBIX BO3PACTOM OKOJIO 530
MUJITMOHOB JieT (PaHHU KeMOpUii).
Bo3Mo)xHO, TO00HBIE GOPMBI OBUIH MPeKaMHU
BCEX MTO3BOHOYHBbIX.




OTaIbl DBOJIIOLIUU

400 MUJIJTMOHOB JI€T HACEKOMbIM 1 CEMECHAM.

I nst kompopTHOTO
CYLLLeCTBOBAaHUS B
BO3/yLIIHOU CpeJie paCcTeHUSM
ObLIO HEOOXOJUMO PA3BUTh
KaK MUHUMYM 3IIHUJIEPMUC C
YCTBULIAMU [JIS1 3aLUTEI OT
BBICHIXaHUSI U TETJIOOOMeEHA
Y IIPOBOJSIINE TKAHU JJIs
oOMeHa MUHEePa/TbHBIX U
OpPraHWYeCKHX BelleCTB.

[lepBrie
MaHLUPHbIE MAYKU
1 CYXOITyTHBIE
CKOPHUOHBHIL.




OTaIbl DBOJIIOLIUU

360 MWJ/IJTUOHOB JIET HAa34d /[ IMOABU/INCH IICPBbIC 3EMHOBO/JHBDIC.

B cepennHe neBoHCKOTO Ieproza,
OKOJIO 385 MJIH. JIeT Ha3a/, Ha
3emJie cpOPMUPOBATHCH YCIOBHS,
6/IaroNpHUATHBIE /IS MACCOBOTO
OCBOEHUSI CYIIIU YKUBOTHBIMHU.
BaaronpusaTHeIMU paKTOpaMU
OBUTH, B YaCTHOCTH, TETI/IBIA U
BJIQKHBIM KJIMMaT, HaJIn4ue
ITOCTATOYHOM MUIIIEeBOM Oa3bl
(cdopmupoBaBIeiicss 0OHMIbHOMN
dbayHbI HA3€MHBIX
0eCII03BOHOYHBIX).




OTaIlbl DBOJIIOLNHU

300 MHUJUIMOHOB JIET Ha3a/, MOSBU/IMCH ITEPBbIe ITI03BOHOYHBIE 1
IIpeCMbIKAOIIecs (PernTinm).

[lepBbie

. .. /| IO3BOHOYHBIe-
' aMHUOTBI
(masmeoTupmc).

Camblie paHHUE
pPenTHINH-
IUATICUBI

(meTposiaKo3aBphl).




OTaIbl DBOJIIOLIUU

200 MWUJIJIMOHOB JIET Ha3a/, MOSABUJIUCH TIepPBbIe
MJIEKOITUTalOIIHe.

THERIODONTIA

[IporpeccrBHast 3BOMIOLMS
MJIEKOIIMUTAIOIINX ObLIa
CBsI3aHa MPeXK/e BCero C

npruoOpeTeHrueM NMH

TAKHX

IIPUCITOCOOUTETHHBIX YePT,
KaK BBICOKAst TeMIIepaTypa

Teja, CIIOCOOHOCTD K
TePMOPETY/ISIIIH, BBICOKHIA

a3pOOHBII YPOBEHD
MeTabo/TM3Ma.




OTaIbl DBOJIIOLIUU

150 MHUJIJTMOHOB JICT HAa3ad IMOABUJ/INCH ITICPBbIC ITTHUIIBI.

~ | IBOoIONMS ITHUIL HaYaIach,
COIJIACHO TPAJAHUIIUOHHBIM
MpeJiCTaB/IEHUSIM, B
IOpckom nepuoge.
CornacHo 3TOM Bepcuu,
CaMbIM IDEBHUM U3
M3BECTHBIX BUAOB MTHI]
CYUTAETCSI apXEONTEPUKC
(Archaeopteryx
lithographica).




OTaIbl DBOJIIOLIUU

130 MUJIJTMOHOB JIET Ha3d/J IMMOABUIKWCH ITCPBbLIC IIBETKOBBIC

paCTeHUs.
LY W =
- [TepBbie ocTaTku
n ’ MOKPBITOCEMEHHBIX JaTUPYIOTCSI

Opckum nneprogom
MPUOIN3UTENTHHO 140
MUJITMOHOB JIET HA3a7,
Amb6opena
BOJIOCUCTOHOXXKOBasI
- (Amborella trichopoda), omHo
13 HanOoJjiee IpeBHUX
g IIBETKOBBIX pPaCTEHUH,
4 COXPAHMBIIIHXCS IO HAIIHX
3. 8 ITHeH.




OTaIbl DBOJIIOLIUU

65 MHJUTMOHOB JIET Ha3a/1, BBIMep/Id HeNTHIeIT000HbIe
AWHO3aBPBbI.

f

N

MeJi-11a/ieoreHoBO€ BhIMHPAHHE — OTHO U3
IISITH T.H. «BEJIMKUX MAaCCOBBIX
BBIMUPAHWI», Ha TPAaHHIIE MEIOBOTO U
T1a/IeOT€eHOBOTO MePHO/Ia, OKOJIO 65
MUJIMOHOB JIeT Ha3a/ . Het enuHoii Touku
3peHusi, ObL/IO T 3TO BEIMHUPAHHE
MIOCTENEHHBIM WJ/TH BHE3AITHBIM, YTO
SIBJISIETCSI B HACTOsIII[Ee BPEMSI ITPeIMETOM
rccaeoBanuii. YacThio 5TOr0 MaccoBOro
BBIMHUPAHUS SIBUIOCH BBIMHUPAHE
IWHO3aBPOB. BmecTe ¢ tuHO3aBpaMu
BBIMEPJI MOPCKUE PENITUINH U JIeTAIOLI e
AIEPbI, MHOTHE MOJUTIOCKH. (CTOTKHOBEHUS
3eMJIM C aCTEPOHIOM: XYI0XKECTBEHHOE
HM300pakeHue.)



OTaIbl DBOJIIOLIUU

2,5 MUJUIMOHOB JIET Ha3aJ, IMoABUJICS pog Homo.

Jlrogu (yrat. Homo) — pog
IIPUMaTOB CEMENCTBA
roMuHu. BkirroyaeT BUJ
.- YyeioBeK pa3yMHsbiii (Homo

2 sapiens) v O/IM3KHe eMy
| BeiMepine Buabl.(YemoBek
ymenbiii (Homo habilis))
[Ipeagxkamu Homo
CYUTAIOTCS
ABCTPA/IONUTEKH.




OTaIbl DBOJIIOLIUU

200 THICSY JIET Ha3a/, JII0N B pPe3y/bTaTe aHTPOIoTeHe3a
oOper COBpeMeHHbI BU,
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AHTpOTIOTeHe3 — 4YacTh
OMOJIOTMYECKOM 3BOIOLIUH,
KOTOpasi MpHrBeJia K MOSIB/IEHUIO
BuAa Homo sapiens,
OTZEeMUBILIETOCsI OT TPOYHX
TOMUHUJ, YeT0BEKOOOPa3HBIX
00e3bsTH U TTalleHTAaPHbIX
MJIEKOITUTAIOLINX, TTPOLIECC
HMICTOPHUKO-3BOTIOLIMIOHHOTO
/ X . dbopmupoBaHUs PU3UIECKOTO THUTIA
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OTaIbl DBOJIIOLIUU

25 ThICAY JIET Ha3dZ BBIMECPDJ/IM HCAHACPTAJ/IbIIbI.

-

\

HeanzaepTanern, yenoBek
HeaHIepTaJIbCKuii (J1ar.
Homo neanderthalensis;
B COBETCKOM JINTepPaType
TaK)Ke MMEeHOBAaJICS
1a/IE0OAHTPOITOM) —

M CKOIIaeMbIN BUJT
YyeI0BeKa, 00OUTaBIINX
300—24 THICSIYH JIeT
Has3aJl,.
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