IIpesenTanus mo KCE
HAa TeMY:

3apoXJieHre )KU3HU Ha 3eMJIe.

* Teopuu 3apoxaeHus
* OCHOBHbIE 3Tallbl PAa3BUTHS



IlnaH:

7

Teopr BOSHUKHOBEHUSA XHU3HU

\_

7

OTaIlbl DBOJIOLUU YKU3HU

L

JluTeparypa




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

Cy11eCcTBOBa/I0O MHO)XX€CTBO TEOPHiT O BOSHUKHOBEHH € YKU3HHU
Ha 3emJte. YacTh y4eHBIX CYUTAJIA, YTO BOSHUKHOBEHHE YKU3HHU
Ha 3emie Ob1JI0 00s13aHO TBOPITY.

. J >~ - i
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Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

Ipyrue xe rosaraau, 4TO CyLIeCTBYIOT
HeKHe ‘CeMeHa )KU3HU , IePeHOCHMbIe
C IJIaHeThI Ha MJIAaHEeTy MeTEOPUTAMMU -
“Teopust maHcrepmuu . M 6aromaps
3TOMY MTPOM30IIJI0 BO3BHUKHOBEHHE
YXVM3HU Ha 3eMJie .
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Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

TpeThs rpyIna y4eHbIX CUMTAa/Ia, YTO BOSHUKHOBEHUE YXU3HU Ha
3eMJie TPOM30IIJI0O caMO co0oit, Omarogaps “Yxu3HeHHoU cue’”. [1o
WX MHEHUIO, dTa YKU3HEHHas CHjia’ CyllecTByeT Beszae. Maes
BUTA/IMCTOB TOCIIOAICTBOBAaJIa B CpeiH1E 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.




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

[IpoTuB 3TOM Teopuu BeICTYHUI PpaHYeCKO
Penu, KOTOpPBIY HAa OCHOBE OMBITOB JOKA3aJl HEe
BO3MO)XHOCTH CyIlleCTBOBaHUS MUPHUIECKOM
“cunbpl )kKu3HU . Ho BUTaIMCTHI HE CAABaJINCh,
yTBEPXKJast, 4TO B onbiTe Pesiyi He ObLIO
IOCTYTa KMCI0POAA, a C/IeIOBAaTe/IbHO He
MOTJIa MPOHUKHYTh U )KHW3HEHHasl CH/Ia
6/1aromapss KOTOPOU M IIPOUCXOAUT
BO3HUKHOBEHNE XM3HU Ha 3eMJIe .

®panyecko Pegu (utan.
Francesco Redi; 18
deBpass 1626, Apeno,
Tockana, Mtanusts — 1
MapTa 1697, [1u3a,
Tockana, Utanus) —
U3BECTHBIU UTAIbSTHCKUU
(TocKaHCKUiT) Bpay u
HaTypanuct. [Toryuyun
obpasoBaHue B 00/1aCTH
dunocodpuu v MeAULIHBI
B [Iuze. Cny>xui rmaBHbIM
MeIUKOM TOCKaHCKOTO
ZIBOpa IpH Treprore
®epauHango I Menuyuu u
IJIaBHBIM (papMareBToM
repIorcTBa.



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

HezaBucumo ot Ppanyecko Pean
dpanirysckuii yueHsii Jlym [Moctep,
MIPUHUMAasi BO BHUMaHUeE YTBePXXAEeHUS
BUTA/IUCTOB, MMPOJE/Ia/l SKCIIePUMEHT
Ha TeMy BOSHUKHOBEHHUE )XMU3HU Ha
3emiie .

Jlyvi TTactép (mpaBuIbHO
[lactép[1], p. Louis
Pasteur; 27 nekabps 1822,
Honb, nemaprament HOpa
— 28 ceHTsI6ps 1895,
BunbpHéB-/I' OTaH 61u3
[Tapmka) —
dpaHITy3CKUiA
MUKPOOHOJIOT ¥ XUMUK,
yyieH PpaHily3cKoi
akagemuu (1881).



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

OH B3s1J1 IBe KOJIOBI C S-00pa3HBIMU F'OPJIBIIIIKAMH, B KOTOPBIX
coJlep)KaJlach MUTATEAbHAS Cpeia, Mocjie ATUTeTbHOTO
KUTISTYE€HUS, TIPU KOTOPOM MOTH0a/TN He TOTbKO
MHUKPOOPTAaHU3MbI, HO MX cropsl. Kosiba ¢ 1e1biM ropsioM J101ro
OCTaBaJIaCh CTEePUIbHOM, a B COCYy/Ie C yAaJIeHHbIM S-TOPJIOM
OBICTPO TTOSIBUJIMCh MUKPOOPTaHW3MBI, 3TOT OIBIT ITOKA3aJI, YTO
“YKUBUTe/IbHAsI CHUjIa  He CYIIeCTBYeT.

Mdfie i GanToprn
N HANEAMHEY B0




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

bb1K U Takre, KOTOPbIe CYUTAJIN, YTO XKU3HD
3apOAUJIaCh U3 HEXXUBOTO - TEOPUS
abuorvHe3a. OCHOBOMOIOXXHHUKOM 3TOM
TeoprH 0b1 OTIAapHH, KOTOPBIHN B 1924T.
BbICKA3aJI MPeANOIOXeHHEe, YTO NPU MOIIHBIX
3JIEKTPUYECKUX pa3psataxX B 3€MHOU
atrmocdepe, KOTOpas 4,5 MJIPA. €T Ha3a/d
COCTOsI/Ia U3 AMMHUAKA, MeTaHa, YIJIEKHUCIOTO
ra3a U MapoB BO/bI MOTJIO TIPOU30UTHU
BO3HUKHOBEHME )XU3HU Ha 3eMJie U
BO3HUKHYTH IPOCTENIINe OpraHn4YecKue
CcoeIMTHEeHUsI, HeOOXOAMBIe IS
BO3HMKHOBEHMUS YKU3HHM.

Anekcauap MiBdHoBuu
Omndpus (1894—1980)
— COBETCKUI OMOJIOT U
OMOXUMUK, CO3/IaBIINIA
TEOPHIO
BO3HUKHOBEHMUS
YKU3HHU Ha 3eMJie U3
a0MOTUYECKUX
KOMITOHEHTOB;
akagemuk AH CCCP,
Tepoii
CouyaMcTU4YeCcKoro
Tpyna (1969).



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

JTO MpeIoN0XKeHe, Ha ONBITHOMU OCHOBE,
Zl0Ka3ajl aMepUKaHCKUM uccaeaoBarens C.
Muinep , KOTOPBIM TaK e IbITaICS

OOBSICHUTHh BOSHUKHOBEHHE XU3HU Ha 3eMJie .

Takym 06pa3oM, BCé MHOXKECTBO TEOPHH U
TUIOTe3 Ha TeMY BO3HMKHOBEHUE XU3HH Ha
3emiie CBOASATCS K IBYM
B3aMMOHWCK/IIOYAIOIIUM APYT APYyra TOYKam
3PEHUS:

Cr3unu /Inong Munnep
(aur. Stanley Lloyd
Miller, 7 mapTa 1930 —
20 Masi 2007) —
AMEPUKAHCKUU XMMUK,
IOy YU BN
M3BECTHOCTH Oj1aroaapsi
y4acCTHIO B
skcriepuMeHnTe Musiepa
— IOpwu, xoTOpBI1 OH
OCYIIECTBHII B 1953,
Oyaoy4H CTYyZEHTOM
Yukarckoro
yHUBEPCHUTETA.



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

buoreHnes

AOuoreHes



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

CoBpeMeHHasi HayKa pacCMaTpUBaeT abHOTeHHOe
BO3HUKHOBEHHWE )XMU3HU Ha 3eMJIe, CYUTAs 3TY TEOPHUIO
Hanbosiee BepOSTHOM.

AbGroreHe3 COCTOUT U3 3-X OCHOBHBIX 3TAIlIOB PA3BUTHS XU3HU:
r N

AOMOreHHOoe BO3SHUKHOBEHHUE

OMOJIOTUYECKHUX MOHOMCECPOB.
\_
(

J
\

O6pa3zoBaHUe OMOJIOTUYECKHX TTOTUMEPOB.

.
(
PopmrpoBaHrEe MEMOPAHHBIX CTPYKTYP U

IIepBUYHBIX OPTAHHU3MOB (ITPOOMOHTOB).
g J

J
\




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

AbroreHHOe BO3HUKHOBEHHUE YXU3HHU Ha 3emJie
, JIN HeOMOJIOTUYEeCKOe BO3SHUKHOBEHUE
YXN3HU Ha 3eMJie - BOSHMKHOBEHUe
OPraHUYeCKHUX MOJIEKY/I U3 HEOPTraHUYeCKHX
ZIOKa3bIBAJIM €11€ B 1924T. DYCCKUU YYE€HBIN
akageMuk Anexkcanap MBanosuu OmnapyH U B
1929T. AHIVIMUCKUU €CTECTBOUCIIBITATE b
IxoH XongeitH. OHM MCXOAWUINA U3 TOTO, YTO
Ha TePBbIX dTarnax GOPMHUPOBAHUS 3eMJIS
MMeJia OYeHb BbICOKYIO TeMIIePaTypy , IpHU
3TOM HHKaK He MOIJIO IIPOU30UTH
BO3HMKHOBEHHUE XXHU3HU Ha 3eMJIe .

'v‘ XS " \ :‘
S
» 2’
o )

¢ ’S
ﬂ}KOH bepmon
Cangepcon Xongeitn
((1892 - 1964) 5 HOsGPs
1892, Oxcdopz,
Oxcdopammp,
Benvukobpurtanus — 1
neKaops 1964,
bxybaHemBap, mrar
Opwucca, Ungus) —
AHTTUMCKUIA OMOJIOT
(reHeTuK,
SBOJTIOI[IOHHCT,

du3nosor, OUOXUMHUK,
AUIIOMETDIACT)




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

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

CJTY)KUJIO TIPEANIOChUIKOM BOSHUKHOBEHUIO OPraHNYeCKUX MOJIEKY/I
HeOMOJIOTUYECKUM MyTEM, a C/IeZI0oBaTe/IbHO M BOSHUKHOBEHME KU3HH Ha
3eMJie O4eHb JaXke Ka3aa0Ch BOSMOXXHBIM . Jlo Ha4yasia 20B. MHOTHE
ydeHble Ipe/Io/iaraiu, YTo TaKKue COeIMHEHMsI MOTYT BO3SHHUKATh TOTbKO B
YKMBBIX OpraHM3MaX, X Has3bIBa/I OPraHMYeCKUMHU BEIeCTBAMHU B
IIPOTHUBOIIOIOKHOCTH BEIIeCTBAaM HEXXUBOM MIPUPOIbI — MUHEPAIaM,
Ha3BAaHHBIM HEOPTAHUYECKUMU COeTUHEHUSIMHU.

T —— e — ol e
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Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

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 .




Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

O6pa3oBaHue OMOIOrMYeCKUX IOIUMEPOB.
[lo mepe cMsiryeHUs yCIOBUM Ha 3eMJie , B
CJIeICTBUU YE€ro MOIJIO U IPOU30UTU

L AR

BO3HUKHOBEHHUE XMU3HU Ha 3eMJie , CTaIO )%(
BO3MOYXHBIM 0Opa30BaHUE CIIOKHBIX R
OpPraHUYeCKUX COeJUHEHUM — NoamMMeposB. He m

HMCKJ/IFOYEHO, YTO CUHTE3 IO/IMMEepPOB
KaTa/IM3UPOBAJICS Ha MOBEPXHOCTU
MHWHEePa/IbHbIX [TTUH. JKCIIePUMEHTAIBHO
ITOKA3aHO, YTO PAaCTBOP aMUHOKHMCJIOTHI
a/IaHVIHA B BOLHOU CpeJe B IPUCYTCTBUU
ocoOoro Buaa rmuHosema u AT® moxer
laBaTh OJIMMEPHbIE LEMOYKHU I10/IMa/IaHHa.

er VM
WA /W
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Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

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

AdBaATh ITOJIMMEPHBIC LICTTOYKH ITO/IMd/IaHWHA.



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

lanpHeIIast IPOTPECCHUBHAS SBOTIONHS MTPeAONOI0T MIeCKUX
CTPYKTYP MOIJ/Ia MPOUCXOAUTH TOIBKO IIPU YCIIOXXHEHUU
O0OMEHHBIX TPOIECCOB 1 B YCJIOBHSIX IIPOCTPAHCTBEHHOTO
pa3zesieHus: pa3InYHbIX CAHTETUYECKUX U DHepreTUu4eCcKux
IIPOLECCOB BHYTPU KOallepBaTOB. bojiee mpoYHy0 U30IALIUIO
BHYTPeHHe! Cpelbl OT BHELUIHWX BO3JENCTBUI MOIJIa
OCYILeCTBUTH JUITH OMOIOTHYeCKast 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



Teopryi BOSHUKHOBEHMS )KU3HU Ha 3eMiie

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




[ OTaIllbl 9BOJIIOOI NN

bronorudeckast 5BoIOIIMS Ha 3eMJie AJTUTCS Oosiee 3 MIIP/.
net. C MOMeHTa BOBHUKHOBEHUS MEPBBIX TPUMUTUBHBIX
K/I€TOYHBIX OPTaHHU3MOB O/1arofiapsi eCTeCTBeHHOMY O0TOOPY
MOSTBUJIOCH OecYrc/ieHHOe MHOXXEeCTBO POPM JKHUBBIX
OPraHMW3MOB Ha 3eMJie .




OTaIbl DBOJIIOLIUU

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

IINIaHETbHI KaK KOCMHNYECKOI'O TEJIaA.




OTaIbl DBOJIIOLIUU

3,8 MUIMapa IeT Hasa/, MOsIBU/IMCh ITepBbIe I0s1IepHbIe
OpraHU3MBI (IIPOKapHOTHI).

Kancyna
KneTo4Has CTeHK]
MnasmonemMma

LnTonnasma

Prnbocombl

MKryTuK

Hykneong
(3amkHyTaa OHK)




OTaIlbl DBOJIIOLINU

3 MHJUTHAPZA IeT Ha3a/, TOSIBUIMCH ITepBble OPTAHU3MHBI,
crtocoOHbIe K GOTOCUHTE3Y.

[MosiBnstroTCst GOTOCUHTE3UPYIOLIHE IMAHOOAKTEPHH; OHH MCITOTH3YIOT BOAY KaK
BOCCTAHOBUTE/Ib, [IPOU3BOASA B Pe3y/IbTaTe KUCIOPO KaK OTXOJbI.



OTaIlbl DBOJIIOLINU

2 MWJIIMAP/A JIET Ha3a/ IOSBU/IKMCH IEPBbIE KJIETKH, KMEOIIHe
AAPO (YKapHUOTHI).

*[TostBASIIOTCS 5YKapHUOThI. JyKapHUOTHYECKast K/IETKA COAEPYKUT BhITTOTHSIONIE
pasnuyHbie QYHKIIUN OPraHeUIbl, KOTOPbIe OKPY)KeHbI MeMOpaHoii. HekoTopsie
opraHe/iibl (MUTOXOH/IPWUH, XIOPOTUIACTHI) IIPOUBOIUIN OT MPOKAPHUOT ITyTeM CUMOMO3a
(cm. CumbuoreHes). BriepBbie BO3HUKAET [MOI0OBOE Pa3MHOKEHUE (QHIJI.)pYCCK., YBETUYUE

CKOPOCTb 3BOJIFOLIMH.



OTaIlbl DBOJIIOLINU

1 MUJUJIMAPZ, 71eT Hasa/, MMOSABUIMCh ITePBble MHOTOKJIETOYHbBIEC
OpPTraHWU3MBI.

*Pa3BuBalorcs nmepBbi€ MHOTOKJIETOYHbBIE OPTdHWU3MbI, B OCHOBHOM COCTOSIIINE N3 KOJIOHUU
KJIETOK OI'paHI/I‘-IeHHOIL/’I CJIOXKHOCTH.



OTaIlbl DBOJIIOLINU

570 MHUJUTHOHOB JIET YWIEHHUCTOHOTHM (IpeaKaM HaCeKOMBIX,
IIayKOOOPa3HBIX M PAKOOOPA3HbIX).

*YneHnCcTOHOTME — TUI NEePBUYHOPOTHIX JXKUBOTHBIX, BKIIOYAIOUIUU HACEKOMBIX,
PaKo0OPa3HbBIX, MAYKOOOPA3HBIX U MHOTOHOMKEK.



OTaIlbl DBOJIIOLINU

500 MHJUTMOHOB JIET PbI0aM ¥ TPOTOAMPHUOHSIM.

*CYnTa/IOCh, YTO HabOJIee ApeBHYE N3BECTHbBIE OeCcyUeTI0CTHbIE YKUBOTHBIE,
HAIIOMHWHAOIIME PbIO, N3BECTHBI M3 PAHHETO OPAOBHKA (OKOJIO 450—470 MUJUTHOHOB JIeT
Hazaz). OpHako B 10999 rofly B KMTaMCKou mpoBuHIIMK KOHHaHb ObLTU HalileHbI
OKaMeHeI0CTH pbibooOpasHoro cymecTBa Haikouichthys u3 rpymnmer 6ecuenrocTHBIX
BO3PaCTOM OKOJIO 530 MHMJIJIMOHOB JIeT (paHHMM KeMOpuii). BosaMoxHO, mogo6HbIe GOPMBbI
ObLTM TIPEJIKAaMH BCEX MTO3BOHOYHBIX.



OTaIlbl DBOJIIOLINU

475 MAUJIJIMOHOB JICT HA3C€EMHBIM PACTCHHSIM.

PazBuTHeE crienaTM3MPOBaHHBIX TKaHEl ObUIO BYKHBIM YC/IOBUEM /ISl BBIXOJA PACTEHUH
Ha cyury. [l kompOpTHOTO CylleCTBOBaHWSI B BO3AYIIHOM Cpeie PaCTeHUSIM ObLIIO
HeoOXOAVIMO Pa3BUTh KaK MUHUMYM 3THUIEPMUC C YCTBULIAMU JJIsI 3aLIUThI OT BBICBIXaHUS
Y TeTI000MeHa Y MPOBOSIIINE TKAaHU JJ/isi 00MeHa MUHEePa/TbHbIX 1 OPTAaHUYECKHUX
BeIlleCTB.HOB jieT Ha3as). OfHAKO B 1999 rofly B KUTalcKow mpoBuHIY KOHHAHD ObLTH
HalZIeHbl OKAaMeHe/I0CTH pbI0006pa3Horo cymectBa Haikouichthys us rpymist
OecueTI0CTHBIX BO3PACTOM OKOJIO 530 MUJ/IJIMOHOB JieT (paHHU KeMOpuii). Bo3amorkHO,
nono6HbIe GpOPMBI OBUTH TTPEeIKAaMU BCEX MO3BOHOYHBIX.



OTaIlbl DBOJIIOLINU

400 MUJIJTMOHOB JI€T HACEKOMbIM 1 CEMECHAM.

* [l151 KoMOPTHOTO CyllleCTBOBaHUS B BO3AYIIHOM Cpejie
pacTeHUsIM ObLJIO HEOOXOAMMO PAa3BUTh KAK MUHUMYM
SIUZEPMHUC C YCTBULIAMU JJisI 3aIUTHI OT BBICHIXaHUS U
Ter1000MeHa ¥ TPOBOJsIIEe TKaHU s OOMeHa
MUHepPaJIbHbIX ¥ OPTaHUYEeCKUX BellleCTB.

°HepBb1e MaHOWPHBIE IIaYKHW U CYXOITYTHbIE CKOPITMOHBI.



OTaIlbl DBOJIIOLINU

360 MW/IJTUOHOB JIET HAa34d /[ IMOABU/INCH ITCPBbIC 3€EMHOBO/JHDIC.

‘B

cepenvHe TIeBOHCKOTO MEePUOAA, OKOIO 385 MJTH. JIET Ha3aj, Ha 3emiie cGOpMUPOBATHCH

ECJ'[OBI/IH, 6JIaFOHpI/IHTHI)I€ AJ151 MaCCOBOTO OCBOCHMS CYLIN J)XMBOTHBIMHU.

G

JIArOTIPUATHBIMU (PAKTOPAaMH ObLIM, B YaCTHOCTH, TETUTBIM M BJIQKHBIN KJIMMAaT, HaTMYH€
OCTAaTOYHOM muIieBoi 6assl (chopMHupoBaBIieiicss 00MIbHOM GayHbI HA3€MHBIX
€CII03BOHOYHBIX).



OTaIlbl DBOJIIOLINU

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

°HepBb1e ITIO3BOHOYHbI€-aMHHOTbI (l'[a]IEOTI/IpI/IC).

*Camble paHHHE PENTUINU-IUATICHIBI (IeTPOIaKO3aBphl).



OTaIlbl DBOJIIOLINU

200 MWUJIJIMOHOB JIET Ha3a/, MOSABUJIUCH TIePBbIe
MJIEKOITUTalOIIHe.

‘HpOl"geCCI/IBHaH SBOJTIONVST MJIEKOTTUTAIOIINX ObI/Ia CBSI3aHA MTPEXE BCETO C
MPUOOPETEHNEM UMH TaKWX MPUCIIOCOOMTE/THHBIX YEPT, KaK BhICOKAs TEMIIEPATYPa TeNa,
CITIOCOOHOCTH K TEPMOPETY/ISIUHN, BBICOKHMA a9POOHBIN YPOBEHb MeTab0/TM3Ma.



OTaIlbl DBOJIIOLINU

150 MHUJIJTMOHOB JICT HAa3ad IMOABUJ/INCH ITICPBbIC ITTHUIIBI.

*DBOJIIOLIMSI IITHI] Ha4aIach, COMVIACHO TPaJAUIIMOHHBIM ITpeacTaBaeHusM, B KOpckom
nepuoze. CoracHo 3TOM BEpCHH, CAMbIM APEBHUM M3 M3BECTHBIX BUIOB ITTHUIL CYMTAETCS
apxeonTepukc (Archaeopteryx lithographica).



OTaIlbl DBOJIIOLINU

130 MUJIJIMOHOB JIET Ha3a/l MOSIBUJIMCH TI€PBbIe 1IBETKOBbIE
pacTeHuUs.

*ITepBble OCTAaTKH MTOKPHITOCEMEHHBIX AAaTHPYIoTCsA FOpckum HGKI/IO,ZLOM MPUGIN3UTETHLHO
140 MMJUJIMOHOB JIET Hasaz. AMOopeJiia BoaocrucToHoxKoBast (Amborella trichopoda),
OZIHO U3 HanuboJiee IPEeBHYUX I[BETKOBBIX PACTEHMM, COXPAaHUBILKXCS [0 HAIIMX JHEH.



OTaIlbl DBOJIIOLINU

65 MHJUTMOHOB JIET Ha3a/1, BBIMep/I HeNTHIeIT000HbIe
AWHO3aBPBHI.

‘Men-naneoreHoBoe BBIMHUPaHWe — OAHO U3 ISITH T.H. «BeJIMKHUX MAaCCOBBIX BRIMUPAHUIT»,
Ha rpaHUlIe MeJI0BOTO U MaJIeOTeHOBOrO IIEPUOoJa, OKOI0 65 MUIJIMOHOB JIeT Ha3ag,. Her
eUHOU TOYKY 3peHUs], ObLJIO I 3TO BRIMUPaHMeE MTOCTENIEHHBIM T BHE3AITHBIM, YTO
SIBJISIETCSI B HACTOsILee BpeMsi IIpeIMeTOM MCCIefOBaHuM. YacThio 3TOro MacCcoBOIoO
BBIMHPAHUS IBUJIOCh BBIMUPaHUe AWHO3aBPOB. BmecTe ¢ AiHO3aBpaMu BbIMep/IU
MOPCKHEe PENTUINH U JIETAIONINE sSIIlepPbl, MHOTHe MO/UTIOCKH. (CTOTKHOBEHUST 3eMJTH C
aCTepOUIOM: XyZ0XKeCTBEHHOE N300pakeHNe.



OTaIlbl DBOJIIOLINU

2,5 MUJUIMOHOB JIET Ha3a/, IMoABUJICS pog Homo.

- JIronu (;1ar. Homo) — poz mpuMaToB cemelicTBa TOMUHH/,. BKTogaeT BUJ, 4e10BeK
E&BYMHI)II/I (Homo sapiens) u 61mskue emy Bbimepiire Buabl.(Yemosek ymensiii (Homo
abilis)) INpeaxamu Homo cyuTaroTCst aBCTpaIOMMUTEKH.



OTaIlbl DBOJIIOLINU

200 THICSY JIeT Ha3a/ IO B pe3y/bTaTe aHTPOIoTreHes3a
oOper COBpeMeHHBI BU,

*AHTpOMOTeHe3 — YacTh OMOJIOTHYECKOI 3BOIOIUH, KOTOPAsi TPUBeJIA K MOSIBIEHUIO
Buza Homo sapiens, oTAeTUBIIETOCS OT MPOYWX TOMUHU/I, 9Y€/I0BEKOOOPA3HBIX 00€3bsTH U
g)naueHTaprIx MJIEKOTIUTAIOIKX, MPOLECC MCTOPUKO-3BOTIOHUOHHOTO pPOPMHUPOBAHMSI

M3UYeCKOro THIa YeT0BeKa, MEPBOHAYAIbHOTO Pa3BUTHSI €ro TPYIOBOH AesTeTbHOCTH,
peun.



OTaIlbl DBOJIIOLINU

25 ThICAY JIET Ha3d/Z BBIMECPDJ/IM HCAHACPTAJ/IbIIbI.

‘Heangeprdneir, yenioBek HeaHaepTanbckuii (1ar. Homo neanderthalensis; B coBeTckoi
JIUTEPATYpPe TAK)KE UMEHOBAJICA Ma/I€0aHTPOIIOM) — KMCKOIIAeMbIH BU/I, Ye/I0BEKa,
0OHTaBIIMX 300—24 THICSYH JIET Ha3a/l,.
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