JTanbl pa3BUTUA
XU3HU Ha 3eMne




[ eoXpoHonornyeckas LKana -

LLIKara BpeMeHu, NoKasbiBatoLLas
nocJsiecoeamesibHOCMb OCHOBHbIX 3TanoB
reosiIorM4eckon NCTopun 3emnu.

Adaoted from Press & Siaver 2000 Understanding Eanr



. Ha3BaHue 3p rpeueckoro
NPOUCXOXKAEHUSA
KATAPXEW — Huxe apeBHeiero
____ YKN3Hb BO3HMKNA HA

L\ rpaHuLe KaTapxes u

APXEW - ApeBHeNLmiA apxes.
; ,. B TeyeHunn apxea u

W/ / NPOTEPO30H

AJTNTEITbHAaA
IBOINMIOUNA KN3HN.

XMMNYECKNN COCTaB

aTMocqepbl 3emMnu
ME3030U — cpeaHAs XXU3Hb Marno oTnuyancs ort

COBPEMEHHOTO.

KAMHO30W — HOoBast KU3Hb
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lNMpoTepo3on o
 Mporeposo TR,
PaHHWN KeMGpuiickun nepuop
NpoTEPO30U
v/
NpOTEePO30K Cunypuinckumn nepuo.

NMepmckun nepuopg




Nepuon

Tabnuua

NaTa
MJH. neT

XapakTepHble
popMbI XKU3HU




\

(dpeBHenwWwan apa B UCTOpUU pa3BuTna 3eMrnm)

v Knumar.

(3500— 2600 MnH. neT Ha3aa) WD NGOG ALCh LN 1) [STEERTEYS ()
Ccylun —MenkoBogHoe Mope. PasButue
Kucropoacoaepxallei arMmocdepbil.

B Havane apxenckou
3pbl B MOPSAX
NOSABNSAOTCH KOMOYKU
OenkoBoro BeLecTBa,
NONOXUBLLUME HaYarno
BCEMY XNBOMY Ha
3emne.

[loaBnAtoTCca nepBble
KNETKN —
Ha4YMHaeTcs
ouonormnyeckas
3BoOnOLUMS.




UTO Npoun30LLIO B apXeUcKyto apy?

* BO3HMKNN NepBble XXUBble OpraHu3mbl —
NPOKapuoThbl, reTepoTpodobl '

* Bo3HMK hOTOCUHTES — NOABUNCSH
LinaHewu




TOABUIICA MONOBOW MPOLIECC

* [NOABUJIACb MHOIMOKNETOYHOCTDb




- prr
ObuTtaTtenun apxest

y
bakTepun T —
OAQHOKNEeTOYHbIE -
BOOOPOCIN

Bosiomo ¢ yuaHobakmepusimu (audeH
ebidenissrowulicsi 2a3)

LnaHobGakTepum

KonoHus cuHe — 3eneHbIx eodopociel



I'Ipeposol‘/’lc:Kaﬂ 9pa (npoTepo3on)

(Opa paHHen XXN3HN)

Knumar.

NMoBepXxHOCTb NJflaHeTbI- ronas
nyctbiHA. Knumart xonogHbin, Yactble
onepeHeHus. B KOHLe 3pbl
aTtmocdepa copgepxana o 1%
cBoboagHoOro Kkucnopoaa.

(Ot 200 Ao 570 mnH. net Ha3anA)

BO3HMKHOBEHUE BCeX TUMOB
6eCI103BOHO‘-IHbIX XUBOTHbIX.

' )Ku3Hb 8 MOopsiX




[IpoTepo3ounckaqa apa gnunacb 2 Mnpa
neT

[eonornyeckne nameHeHus — cogepxaHue kucnopona 1%

[ToBEPXHOCTb —
rosias NycTblHSA



UTO Npon30oLNo B NPOTEPO3OUCKYIO

* Bo3HMKIN BCE TUMNbl 6€CNO3BOHOYHbIX
JKNUBOTHbIX

TPUNOBUTHI UITNOKOXUE YrEHNCTOHOrne



Obutatenn npoTepo304

e PacTteHus:
OOHOKINETOYHbIE U
MHOIOKNETOYHbIE
BOOOPOCM

XUBOTHbIE:
OOHOKIETOYHbIE,
KULLEYHOMOSOCTHbIE,
4yepBU, MOJSSTHOCKMN.,

-,

OmunoxeHusi npomepo30s
HalUOeHHbIe 8 Aecmpasnuu




’KN3Hb B OKeaHe nNpoTepo309

Lllupoko pacnpocmpaHeHbI Npocmeuuwue,
2yb6ku, 4yepsu,
npeoku mpusiobumoe u U2s/1I0KoXux

PacnpocmpaHeHb! npeumMyuw,ecmeeHHO
0OHOKJ/IemoY4Hble 3eJ1IeHblie 6000POC/IU



» [lInBepreHTHaAsa aBONOLMNSA BOOOPOCNEN

KpacHble NaTOMOBbIE

XeJlTo-3€eJ1eHble



aTa XapakTepHble
Jpa NMepunop A P P
MJITH. neT opMbI XKNU3HU
Pa3BuUTUE MHOIOKNETOYHbIX
Mo3aHWi 1650£50 PACTEHUN U XXUBOTHbIX.
[TpoTepo3on
Pa3BuTne HU3LWKMX pacTEHUN.
PaHHWK 2500£100
3apoXXageHune XN3HU, NosiIBNEHne
npokapuoT. [ocnoacTBo 6akTepuin
Bonee 3500 N CUHE-3ENEHbIX, MNOSIBNEHNE
Apxen 3eneHbIX BOOOPOCNeN.
[TosiBNeHue ayKkapuoT.




/ I'Ianeosoucxa;l apa

Hauano: 570 M.,

KoHel : 248 mnH. neTt Ha3aa

Knumam:
aKTUBHOE ropoodbpasoBaHue,
HaCTYNMNEHUa U OTCTYNNEHUS

MOpPSi, OfleEeHEHNS
CMEHSIIOTCS NOTENSIEHNAMM,
CYyXOW Knnmart BnaxHbiM. B
KOHLEe 3pbl — 0bpa3oBaHune

6oroT n pudos.

Bonoto



Kembpunckumn nepuon
KemGpuit

OnepeHeHue
CMEeHSIeTCA YMEpPEeHHO
BNaXHbIM , a 3aTeM
CYXMUM U TensbIiM
KNMMMaTOM.

PacuBeT MOpPCKux
0eCcno3BOHOYHbIX,
OCOOEHHO TPUNoounToB,
nosiBfieHMe opraHnu3moB C

MWHEpPanu3MpoOBaHHbIM
CcCKeneTon




(OT 500 no 438 mnH. net Ha3aA)

PaBHOMEPHO YMEPEHHbIN BnaXXHbIN
KIMMmaT C NOCTEeNEeHHbIM MOBbILLEHNEM
cpegHen Temnepatypbl. BHavane
nepuoga 0onblada YacTb CyLUN 3aHATa

NosiBNAOTCA nepBblé NO3BOHOYHbIE—
OecuyentoCcTHbIE.

MNMepBble npeacTtaBuTenu 6ec4entoCTHbIX
NO3BOHOYHbLIX — W UMKO8hIE .




Cvmypuucxvm nepuos

(OT 438 no 408 mnH. neT Ha3aa) [l BHavane cyxoi knumar, a
3aTeM BRNaXHbIU C
nocTteneHHbIM norenneHueM.

| MossBNeHne Ha3eMHbIX YNTEHUCTOHOIX - PaKOCKOPNUOHOB.
[MosiBNneHne ApeBHUX MaHLMPHbIX N XPsiLLLEBbIX PbIO. .
Bbixog pacteHni Ha cyLlly- NosBnsTCS NCUnoguTbl.




Knumart

CMeHa cyxux 1 goXAOINBbIX
ce3oHoB. OnegeHeHWe Ha
TEPPUTOPUN COBPEMEHHON
FOxxHOM Amepukn n KOxxHOM

[MosiBrieHue pbib BCeX
KPYMHbIX CUCTEMaTUYECKNX
rpynn. OcBoeHune cyLn
naykamu, Krewamm un
OPYrMMU YITEHUCTOHOTMMMN U
nepBbIMY NO3BOHOYHbLIMU -
cTerouedanamu.
BO3HNMKHOBEHME OCHOBHBbIX
rPynmn CrnopoBbIX pacTeHUN

(O1 408 oo 360 mnH. neT Ha3ap)




KameHHOyronbHbI nepuon
(Ot 360 Ao 286 MmnH. ner Hasap,)
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BcemupHoe
pacnpocTtpaHeHue JfieCHbIX
6onot. Tennbin BNaXxHbIN
knumat. OowmnpHoe
oneaeHeHne KXHbIX
KOHTUHEHTOB B KOHLe
nepunopa. AKTUBHoOe

BeTKa nepBoro

ropoobpasoBaHue. FOfTOCEMEHHOIO
N B pacTeHus —
[octurnu pacusera KoppauTa

OpeBHME 3eMHOBOHbIE.
[MosBunuco
nepBNYHOOECKPLINbIE U
OpEeBHEKPbISIble HAaCEKOMBIE.
[TosiBneHWe n pacuser
amdonounn. lNoasunmco
OpeBHME NpecMblKkaloLLnecs
N XBOMHbIE pacTeHus.

= Komnosaépu ' NMaHumpHasn pbida



6 ‘ 248 MnH. neT Ha3an)
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BbiMepLiux 3eMHOBOAHbLIX CMeHMNa
Oonee nporpeccuBHas rpynna
XXUBOTHbIX, NpousoLweaLwlas or
KOTUJI03aBpPOB, - NpeCMbIKaloLnecH.

Pe3kasi 30HanbHOCTb
knumarta. OTcTynneHune
MOpeWn, NosABNeHmne
NoS1y3aMKHYTbIX BOJOEMOB.

YMeHbLUeHne Yyncna BugoB
3eMHOBOAHbIX, COXPaHUIMNCHb
JNULWLb MeJfIKue 3eMHOBOAHbIe
(TPUTOHBI, NArYLKK, XKabbl).
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KoTunnosaBpbl —
Cterouedan —nepBoe HazeMHO€ NO3BOHOYHOE npeaku penTunuu



OouTareiy majaeco30s

* [lcnnoutbl —
nepBble Ha3eMHble
pacTeHus

» [lpeBoBMOHLIE
NanoOpPOTHUKU

* XBOMHbIE
 [lnayHoBUOHbIE




NaTta

Jpa Mepuop MIJTH. XapaktepHble POpPMbI XXU3HU
ner
[MosiBNeHne ronoceMsiHHbIX,
[Mepmb y
28010 | pacnpocTpaHeHne penTunuin.
, PacnpocTpaHeHue necos, pacuseT
+ .
KapGoH 345£10 amdndumn, noaBreHmne neTarLnx
HaCEeKOMbIX.
400410 [ocnoacTBo pbib, NosIBNEHWE NecoB U3
[1eBOH - NanoOpPOTHUKOB U NayHOB.
Cunyp 435+10 | BblX04 pacTeHuii n 6ecrno3BOHOUHbIX
Ha CyLuy.
[MosiBNneHne nepBbiX MO3BOHOYHbLIX —
OppoBuk | 490115 | becyentoCcTHbIX.
Pa3Bntne 6eCno3BOHOYHBIX,
NOsIBNEHNE BbICLLUMX PACTEHNN.
. | 570+20
Kembpumn




TpuacoBbin
nepuoa

.| AHTpornoreH

Me3o30u

FOpcknn
nepuoa

HeoreHoBbIn
nepuon

Menosowu
nepuona

[TaneoreHoBbIN
nepuong




' Me3o3ounckasa apa

i Opa cpegHen XusHu
4:( . f‘{?

e Hayasno: 230MnH.
neT Ha3an

e Knumam :
ocnabneHune
KInMMaTu4ecKkou
30HarbHOCTH,
ONBUMXXeHne
MaTEPUKOB, Knumar
BNa)XHbIX N TENSbIN,
ropoobpasoBaHue.



TpnacoBbiv Neproa | Tpuac

Havyano Beka AMHO3aBpoOB, NosiIBrieHne
yepenax , KpOKOAUIOB, NepBbIX
MNeKonuTarLWmnXx, HAaCTOSALLNX
KOCTUCTbIX PbIO.

Ocnabnenue
KInMMaTU4eCcKkou
30HanNbHOCTW,
crrna)kuBaHue
TemMnepaTypHbIX
pasnuymn. Havano
OBMXEHUA MaTEPUKOB.




lOpcwil nepvoa

- (OT 213 oo 144 mnH. net Ha3a.q & "’.
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PacuBeT npecMbIKalLWUXCA: HA3EMHbIX,
BogoONMNaBawLwmnx, netarowmx. NossneHne
APEeBHUX NTUL, pa3BUTUE OPEBHUX
MJ1eKONMUTaKOLLUX.

B topckom rnepuoge obHapyXeHbl Takke
OCTaHKM NEPBOMNTULLI - apXeonTepuKca.
[MosiBNeEHNE NOKPbITOCEMEHHbIX.

KnumaT BHa4vane BraXHbin ,
3aTeM CTaHOBUTCA
3acywnmBbIM B obnacTtu

| akBartopa. [IBnxeHue

- | . KOHTUMHEeHTOB. Obpa3oBaHue
ATnaHTM4ecKoro okeaHa.




(OT 144 po 65 MnH. net Ha3aa
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| MNosiBNeHne HacTOoSALMX NTUL,
nnaueHTapHbIX CyMYaTbIX
MrieKkonuTtarowmx. B mopsx
npeobrnagaHne KOCTUCTLIX PbIO.
BbiMupaHue KpynHbIX penTUusinu.
PacuBeT HaceKOMbIX.

noxosiogaHue
Knumara.



OobuTtatenn me3o304

N

-
Hacekomble
//_ b\ N _- : ‘

......

, T
HacTtosiwme ntuubl

D an/IMVITVIBHbIe MnekonutTarwuwune



OobuTtatenn me3o304

FornoceMeHHble MoKpbITOCEMEHHbIe



Nata MnH.

nert

XapaktepHble popMblI
XXU3HU

Me3o30m

Opa

Tpuac

1365

19515

230+10

PasBuTtne UBETKOBbIX
pacTeHnn, pacuBeT
HaCeKOMbIX, BbIMUpaHune
MHOIMX penTuiun.,

[ocnoacTBO penTuUnmn Ha
Cylue, B BOE U B BO3ayXxe.
Bo3HuKHOBEHNE
NOKPbITOCEMEHHbIX, NTULL.

PacuBeT pentunun,
pacrnpocTpaHeHne
FONOCEMEHHbIX, NOABMNEeHune
MJ1EKOMUTAIOLLUX.




KanHo3sounckas apa

(Opa HOBOM XU3HN)

eeHocmb APbI. 60-70MrH net

Ycrogusi: cmeHa knumara,
OBWXEHNE KOHTUHEHTOB, KPYMHbIE
onegeHeHns CeBepHOro
nonywapus.

2KU3Hb: driopa u dhayHa 6nmskn K
COBPEMEHHbLIM, NOABMAETCH U
pa3BUBaETCH YeroBeK




BbiMnpaHue gpeBHenwmnx
MnekonuTarwmx. Pa3sutne cymyarbiX 1
NPUMUTUBHbLIX NSlaLEeHTapPHbIX:
HaCceKoOMOSAHbIX, APEBHUX KONbITHbIX,
APEeBHUX XULHUKOB. Ha4ano pa3sutus
aHTpononaoB. Ha cylue yxe
FOCMNOACTBYIOT COBPEMEHHLIE XXUBOTHbIE-
OT MNeKonuTarLWwmx 4o NTUL.

i

ManeoreH

(65 MnH. neT Ha3an)

Knumar.

UHTeHCcuBHOE
ropoobpasoBaHue.
NMpoucxoaut 6bICcTpOE
ABUXeHue
KOHTUHEHTOB.




iHeoreHoBbLIU Nepuon

| Heoren [ (25 wnh. et Hasan)
Bugosoli coctaB Knumar.
6eCcno3BOHOYHbIX NPUBNMXaETCH K

coBpemeHHOMy. Pacuset YcTaHoBneHue
nnaueHTapHbIX MNEKoNUTaloLWmX, POBHOro Tennoro
CXOOHbIX C COBPEMEHHbLIMW. KnnmMmara.
[TosiBNieHME YenoBeKOOOpa3HbIX

00e3bsH.




y & 4

(1,5 mnH. neT Ha3ap)
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AHTponoreH

CMeHbI noTenneHun n
noxonogaHumn.
KpynHble onegeHeHus
B CpedHMUX WwmnpoTax
CeBepHoro
nonywapuva 3eMmnu

MOPCKUX N MPEeCHOBOAHbIX
MOJSIIOCKOB, KOparsos,
UIMOKOXNX 1 Ap.
dopmmpoBaHme
COBPEMEHHOro XXUBOro
MUpa, BOSBHUKHOBEHUE 1
SBOSIOLMA YeroBeKa.

[




XapaktepHble popMblI

[TaneoreH

Jpa Mepwuo aTa MIH. neTt
P PUoA a XU3HU
'@%‘ Passutne poga HOMO.
iK AHTponoreH |1,5
Bo3HnkHOBEHME
COBpPEMEHHbIX CEMENCTB
2512 MIeKonuTarLwmXx,
HeoreH
doopmmpoBaHune
coBpeMeHHOU doropsbl.
PacuBeT mnekonuTaroLmx
n NTuy,
6613




B TeyeHne MHOrmx
MUISIMOHOB NET Ha
nraHete
HakKannmBanucb
OCTaTKU HeKorga
XUBLLUNX
opraHusmoB. Ha
OCHOBE HaxoOokK
nckonaembix popm
B OTNOXEHUSAX
3€MHbIX MNacToB
yoaetcd
npocnegnTb
NOASIUHHYIO
UCTOPUIO XKNBOU
npupoAabl .

Pesynsratom
aBonwunmn
XMBOTHOro Mupa
siIBNseTcH
obpa3zoBaHue
MHoOrooo6pasus
BUAOB, a TaKxe
¢dopmupoBaHue y
HUX YepT

npucnocoo6neHHo
CTU K cpene
obuTaHus.

B HacToswee
BpeMsi YNCIIO
NPOXMBAKOLLNX HA
3emMmne

BUAOB XXNBOTHbIX
N3BECTHbIX HayKe
paBHO Oonee

1 500 000.




[lomaluHee 3agaHue:




