JTanbl pa3BUTUSA XKU3HU HA
3emMmrne




[ eoxpoHonorn4yeckas LiKkana -

LLIKana BpeMeHM, NoKa3blBaoLLas
rnocsiecoeamesibHOCMb OCHOBHbIX 3TanoB
reoriorm4eckomn uctopmm 3emMriu.

Adaoted from Press & Siaver 2000 Understanding Eanr



[ HasBaHua 3p rpeyeckoro
NPOUCXOXKAEHUS

KATAPXEW — Huxe apeBHeiwero
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APXEW - apeBHeNLnI

~

NNPOTEPO30W — nepBuYHast XMW3Hb

NAJIEO30W — ApeBHAS KU3Hb

ME3030W — cpeaHss Xu3Hb
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KAMHO30W — HoBast KU3Hb
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’K13Hb BO3HMKNA Ha
rpaHuLe KaTapxeqa u
apxes.

B TeueHun apxea u
npoTepo304
npoucxoauT
aonuTtenbHas
9BOJTHOLMSA XXU3HN.

K Ha4any naneosos
XUMUYECKNN COCTaB
aTMocdoepbl 3emMsun
Mano oTnu4yancs ot
COBPEMEHHOIO.
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Tabnuua

NMepunop

NaTa
MJTH. et

XapakTepHble
popMbI XKU3HU




Apxeuckas apa

(dpeBHenLwwan apa B UCTOPUMN Pa3BUTUA 3eMIN)

(3500— 2600 MnH. neT Ha3aAa)

B Hauane apxeiickol
3pbl B MOPSIX o
NOSABMAOTCH KOMOYK
6enkoBoro BeLlecTs
MOJTOXMBLLME HaYar
BCEMY XMBOMY Ha
3emne.
[losBnAatoTCs nepBblie
KNETKN — Ha4YMHaeTcs
Ounonornyeckas
3BONTIOLMUA.




UTO Npon30LLNO B apXEeUCKyto apy?

* BO3HWKNN nepBbIe XUuBble OpraHM3Mbl —
NPOKapUOThbI, reTepoTpodbl |

» Bo3HWK (DOTOCUHTES — NOSIBUINCS KMCMOPOL;
LinaHen 3eneHb|e BO4OPOCNN







ObuTtaTtenu apxes

* baktepuu

e OOQHOKMNETOYHbIE
BOOOPOCIN

Bosiomo ¢ yuaHobakmepusimu (audeH
ebIidenissrowuticsi 2as)

LlnaHoGakTepum

KonoHusi cuHe — 3en1eHbIx eodopocel




[IpoTepo3onckas apa (npotepo3on)

(Opa paHHeu XXN3HH)

(OT 2600 o0 570 MIIH. NIeT Ha3aAa)

Knumar.

BO3HMKHOBEHUE BCeX TUMOB
0eCcno3BOHOYHbIX XXUBOTHbIX.

Ku3Hb e Mopsix

MoBepXHOCTb NflaHeTbl- ronas
nycTbiHA. KnumaT xonoaHbin, YacTtble
onepeHeHwus. B KOHUe 3pbl
aTtmocdepa coaepxana go 1%

DAHOro Kucriopoaa.

Ha cywe




[IpoTepo3ounckas apa anunacb 2 Mnpa
net

Feonornyeckue uaMmeHeHust — cogepxaHme Kkucnopoaa 1%

KnumaTt xonoaHbIn —
[ToBEPXHOCTb — 4ACTbE AKTMBHOE 0bpasoBaHue

ronas nycrtblHA OCajOYHbIX NMopo,
onegeHeHus




UTO Npon3oLLno B NPOTEPO30ONCKYIO
apy?

TpUNoobuTbl UrMOKOXune 4I1€HNCTOHOrmne




Obwutatenn NpoTepo3os

e PacTteHus:
OOHOKIIETOYHbIE U
MHOIOKNETOYHbIE
BOOOPOCM

e JXuBoTHbIE:
OOHOKNETOYHbIE,
KULLEYHOMOSOCTHbIE,
4yepBU, MOSISTHOCKMN,

OmuioxeHust npomepo30s,
HalUOeHHbIe 8 Aecmpasnuu




>KN3Hb B OKeaHe npoTepo30s

Llupoko pacnpocmpaHeHbI npocmeuuwue,
2y6ku, Yyepesu,
npedku mpusiobumoe U U2s1I0KOXUX

PacnpocmpaHeHbI npeuMyuiecmeeHHoO
0OHOKJ/IemoY4HbIe 3es1eHble 6000POCsIU




» [lnBepreHTHasa aBonoLNA BOAOPOCNEN

30J1I0TUCTbIE

3elieHble

XKerTo-3€eJ1ieHble

bypble

.L

ANaToMOBbIE

KpacHble




aTa XapaKkTepHble
Jpa MNMepuop A P P
MJIH. neT bopMbI XKU3HU
Pa3BuTrEe MHOIOKIMETOUHbIX
Mo3aHwii 165050 PACTEHUUN U XKNBOTHbIX.
[TpoTepo3on
Pa3BuTne HU3LWNX pacTeEHUN.
PaHHWI 25004100
3apoXXgeHune XU3Hn, NosiBrieHne
npokapuoT. focnoacTeo bakTepumn
Gonee 3500 N CUHE-3€eNEeHbIX, MNOSBNEHNE
Apxen 3eneHbix Bogopocrnen. [ossneHue

ayKapwor.




[Taneo3ouckas apa

(Opa apeBHEWN XN3HMU)

Knumam:
aKTUBHOE ropoobpasoBaHue,
HaCTYMJIEHNA N OTCTYMNNEHUS

MOpPSi, ONeAEHEHNSA CME
noTensieHNAMU, CyXou

BraXkHbIM. B KoHUe
obpasoBaHue 605noT 1 L

Bbonoto




Kembpunckum nepuopa

(OT 570 oo 500 MnH. neT Ha3apn)

OnepeHeHue
CMeHSeTCA YMepPeHHOo
BNaXHbIM , @ 3aTeM
CYXUM U TensibIM
KnMmartom.

PacuBeT MOpCKux
0ecno3BOHOYHbIX,
OCOOEeHHO TpunnoobuTos,
nosiBfieHne opraHM3mMoB C

MWHEpPanu3MpoOBaHHbIM
| CKeneaTonMm




PaBHOMEpPHO yMepPEHHLIN BMnaXHbIn
KIMmart C nocTeneHHbIM NoBbILWEHNEM
cpegHen Temnepartypol. BHavane
nepuoga 6ornbluasi YacTb CyLIM 3aHATa
MOPEM.

NosiBNsAOTCA nepBbie NO3BOHOYHbIE—
OecuenioCcTHbLIE.

MNepBble npeacTaBUTENN 6€CYENIOCTHbIX
NO3BOHOYHbIX — W UMKoO8bIe .




BHavane cyxou knumar, a
3aTeM BIaXHbIn C
nocTteneHHbIM NoTenneHneM.

P

-
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NVZE "1

MNosiBNeHne ApeBHUX NaHLUMPHbIX U XPsiLLEBLIX pbiO. . Bbixoa
pacTeHUI Ha CyLLY- NOSIBNSAOTCSA NCUNOGUTBLI.




OT 408 0o 360 MIH. fneT Ha3ana)

CMeHa Cyxmnx v OoXamnBbIX
ce3oHoB. OnegeHeHne Ha
TEPPUTOPUN COBPEMEHHOU
FOxxHOM Amepuku n KOXxHON

[MosiBrneHue pbib BCcex
KPYMHbIX CUCTEMATUYECKNX
rpynn. OcBoeHune cyLum
naykamu, Krnewamm n apyrumu
YSTIEHUCTOHOIMMN N NEPBbIMU
NO3BOHOYHbIMU -
cTterouedanammn.
BO3HNMKHOBEHME OCHOBHbIX
rPynmn CnopoBbIX pacTeHUN




KameHHOyronbHbIN nepuoa

Knumar.

(OT 360 O 286 MINH. NeT H

BcemupHoe
pacnpocTpaHeHue JfieCHbIX
6onot. Tennbin BNaXxHbIN
Knumat. OowmpHoe
onegeHeHue KXHbIX
KOHTMHEHTOB B KOHLeE
nepuoaa. AKTUBHOE
ropoobpasoBaHue.

[locTturnun pacuseta
OpeBHME 3eMHOBOAHbIE.
[MossBUNuch
nepBNUYHOBECKPLINbIE U
OpPEBHEKPbINble HACeKOMbIE.
[losiBrnieHne u pacuseTt
amdgunbuin. MNoasunuco
OpeBHME NpecMblKaroLLnecsd
N XBOWHbIE pacTeHus.

| BeTtka nepBoro
FOSTIOCEMEHHOIO

k. MaHumpHasn pbiba

pacTeHus —

KopaauTa




Knumam.
Peskas 30HanbLHOCTb
knumarta. OTcTynneHne
MOpeWn, NoAABNeEHNe
Nos1y3aMKHYTbIX BOOOEMOB.

YMeHbLleHue Yyncna BugoB
3eMHOBOAHbIX, COXPaHUITNCDb
JInb MeJikne 3eMHOBOAHbLIE

(TPUTOHBDI, NAryLWKWY, XKabbl).

BbiMepLunX 3eMHOBOAHbLIX CMEHUNA
Oonee nporpeccuBHas rpynna
XXMBOTHbIX, Npou3oLlleaLuas oT
KOTUNO3aBpoOB, - NpeCMbIKaloLwmecs.




OobuTtaTtenu naneo3os

Tpunoobur
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KoTunosaBpbl -

Cterouecan —-nepBoe HazeMHOe NO3BOHOYHOE npenku penTunum




OouTareiu 1majaco30s

[TcunoduTbl — nepsble
Ha3eMHble pacTeHuns

[lpeBoBMOHLIE
NanoOpPOTHUKU

XBOWHbIE
[TnayHoBMAOHbIE




NaTa

Jpa Mepuop MIJTH. XapakrepHble OopMbI XKN3HU
ner
[TosiBNEeHMe ronoCeMSIHHbIX,
[Mepmb y
280110 pacnpocTpaHeHne penTununu.
PacnpocTpaHeHue recos, pacuBeT
+ o
KapGoH 34510 amdundun, nosiBneHmne netaromx
HaCEKOMbIX.
40010 [ocnoacTBO pbID, NOSIBIEHME NECOB U3
[1eBOH - NanopOTHUKOB U NiayHoB.
Cunyp 435+10 | BbIX0O4 pacteHnn 1 6ecno3BoHOYHbIX
Ha cyLuy.
[TosiBneHme nepBbiX MO3BOHOYHbIX —
OpooBuk | 490+15 OecyentoCTHbIX.
Pa3Butne 6ecrno3BoHOYHbIX,
NosiIBIIEHME BbICLLUMX PACTEHUN.
. | 57020
Kembpumn




TpuacoBbin
nepuoa
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Me3o3ounckasa apa

Jpa cpegHen XXnU3Hu

e Hayas1o: 230MnNH. NeT
Ha3aj

e Knumam :
ocnabneHue
KInMMaTu4ecKkou
30HAlTbHOCTMW,
ABUMXKeHne
MaTEpPUKOB, Knnmar
BNa)XHbI U TENNMbIN,
ropoobpasoBaHue.




TpuacoBbiu nepuoAa

(OT 248 pno 213 MNH. NeT Ha3aAa)

Havyano Beka AMHO3aBpOB, NOABrIeHNe
yepenax , KpoKkoausroB, NepBbIX
MIEKOMUTAaKLWNX, HACTOALLNX
KOCTUCTbIX PbIO.

Knumar.

OcnabneHune
KIMMMaTU4YECKOU
30HaIbHOCTWN,
crinaxkvuBaHue
TemnepaTypHbIX
pasnuymnn. Hayano
OBWMXEHNSI MAaTEPUKOB.




IOpckuu nepuopn

PacuBeT npecMbIKaKLWMUXCA: HA3EMHbIX,
BogoNnaBawLwmx, netarowmx. lNossneHue
APEeBHUX NTUU, pa3BUTUE OPEBHUX
MJ1eKONMUTaIoLWKX.

B topckom nepuoge obHapyXeHbl TakxKe
OCTaHKM NepBONTULbI - apXeonTepuKca.
[MosiBNeEHNE NOKPbLITOCEMEHHbIX.

2 Knumar
KnumaTt BHa4yane BrnaxHbiu ,
3aTeM CTaHOBMUTCAH
3acywsnvBbIM B obractu
3KBaTopa. [iBuxxeHue
KOHTMHEeHTOB. OOpa3oBaHue

ATnaHTN4YeCcKoro okeaHa.




MenoBou nepuon

(OT 144 po 65 MnH. neT Ha3aa)

[losiBrieHne HacToALWMX NTUL,
nnaueHTapHbIX CyM4yaTbIX
MrieKkonuTtarowmx. B mopax
npeobnagaHne KOCTUCTbIX PbIO.
BbiMupaHue KpynHbIX penTUnmun.
PacuBeT HaceKkoMblX.

Knumar.

Bo MHorumx
panoHax 3emMnu
noxosnogaHue
Knumara.




ObutaTtenm me30304

Hacekomble

HacTosiwme nTuubl

an/IMI/ITVI BHblI€ MJieKonuTarLjune




ObutaTtenm me30304

ManopoTHUKN

FfonocemMeHHbIe

NMoKpbITOCEMEHHbIe




Mepunop

Odata MmnH.

ner

XapakTtepHblie hopMbl
XXU3HU

Me3o30m

Tpuac

136+5

195+5

230+10

Pa3BuTne uBeTKOBbIX
pacTeHnW, pacuBeT
HaCeKOMbIX, BbIMUPaHUE
MHOIMMX PENTUNNA.

[locnogcTBoO penTunuim Ha
CyLle, B BOO€E N B BO3OYXE.
Bo3HuMKHOBEHUE

NOKPbITOCEMEHHbIX, NTUL,

PacugeT penTtunuum,
pacrnpocTpaHeHne
roOrioCeMeHHbIX, NOsIBNEeHne
MJ1EKOMUTAIOLLUX.




KanHo3somnckas apa

(Opa HOBOW XXN3HMN)

[lpeeHoCcmb 3PbI: 60-70MrH NeT

Ycri08uUs: cmeHa knumara,
OBWXEHNE KOHTUHEHTOB, KPYrMHbIE
onegeHeHns CeBepHoOro
nonyLwapus.

2KU3Hb: dnopa n dayHa 6nmskn K
COBPEMEHHbLIM, NOSIBMAETCA U
pa3BMBaETCH YernoBek




[TlaneoreHoBbLIN Nnepuon

(65 MINH. neT Ha3aAa)

BbiMnpaHue gpesBHenLLnx
MIekonuTarLwmx. Passntme cymyaTbiX U

Knumar.

NPUMUTUBHbIX NMNaUeHTapHbIX:
HaCeKoOMOSIAHbIX, APEBHUX KOMbITHbIX,
APeBHUX XULWHUKOB. Hayano passutus
aHTpononaoB. Ha cyule yxe
FOCNOACTBYIOT COBPEMEHHbIE XXNBOTHbIE-

MHTeHCcuBHOE
ropoobpasoBaHue.
NMpoucxoaut obicTpoOE
ABUXeHue
KOHTUHEHTOB.

OT MIleKonuTarLLUX A0 NTul,.




HeoreHoBbIun nepuoAa
|

©A
q

(25 MIH. NeT Ha3aA)

"

| Knumar.
* | BuooBoun coctaB 6eCcrno3BOHOYHbIX
" | npubnmxkaetcs K COBPEMEHHOMY. YeTaHoBREeHue
= PacuBeT nnayeHTapHbIX POBHOIO TENMOro
MITEKONUTAOLWMNX, CXOOHbIX C KNMMaTA.
COBpeMeHHbIMU. [ToaBneHune
4yenoBeKOOOpPa3HbIX 00Ee3bsH.




#2 |AHTpoOnoreHoBbIV Nepuon

(1,5 mnH. NneT Ha3aAa)

Knumar.
Pa3BuTre MHOrMX rpynn
MOPCKNX 1 NPEeCHOBOAHbIX CMeHbI noTensfieHUun n
MOJTTHOCKOB, KOparssos, NoXornoaaHuii.
UITTIOKOXKMX 1 Ap. KpynHble onegeHeHus
PopmupoBaHune B CpeAHMX LUMpOoTax
COBPEMEHHOI0 XXUBOTO CeBepHOro
MUpa, BO3HUKHOBEHUE U nonywapus 3emnu
SBONIOLNS YenoBeka. "

Comten s <) Wi




NMepuop

[aTta MnH. net

XapakTtepHblie hopMbl
XXU3HU

o

AHTpOMNoreH

HeoreH

[TaneoreH

1,5

2512

66%3

Passutne poga HOMO.

Bo3HnkHOBEHNE
COBPEMEHHbLIX CEMENCTB
MIeKonuTarLLmX,
doopmmpoBaHune
COBpPeMEHHOU driopbl.

PacuBeT mnekonutamLmx
N NTuu,.




B TeyeHne mHormx
MUISIMOHOB J1ET Ha
nraHete
HaKannuBanuchb
OCTaTKU HeKoraa
XUBLLUNX
opraHusmosB. Ha
OCHOBE Haxo4oK
nckonaembixX Popm
B OT/TOKEHUAX
3€MHbIX NS1acToB
yoaetcd
npocneguTb
NOANUHHYIO
UCTOPUIO XKUBOM
npupoabl .

Pesynsratom
3Bonuumn
KMBOTHOIO Mupa
siIBNSeTcd
obpaszoBaHue
MHOrooo6pasus
BUAOOB, a Takke
¢dopmupoBaHue y
HUX YepT
npucnocoo6neHHo
CTU K cpeae
oouTtaHus.

B HacToswee
BPEMS YMCIO
NPOXMBAKOLLNX HA
3emne

BUAOB XXNBOTHbIX
N3BECTHbIX HayKe
paBHO bonee

1 500 000.




[lomalluHee 3agaHue

§33 N3y4nTH




