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KaTtapxeu(okomno 5 - 3,5 mnpAa. ner
Ha3an)

9pa, Korga Obina 6e3xn3HeHHaa 3emMns, oOKyTaHHagda
A00BUTOWU ONA XMBbIX CYLLECTB atTMOoCcdepou, NULLIEHHOU
KMncrnopoaa; rpemMenu BynkaHn4YeCckne n3BepkeHus,
CBepKarnun MOJSTHUK, XXECTKOoe YyrbTpaduorietoBoe
N3ny4YeHne NpoHmn3biBarno atMmocgepy 1 BEpXHME Criou
Boabl. [loa BNUAHMEM 3TUX ABNEHUN U3 OKyTaBLUEN
3eMsit0 CMecu napoB cepoBoaopoaa, aMmmMmuaka,
yrapHoro rasa HauymMHaloT CUHTE3NUPOBATLCA NepBble
opraHn4yeckme coegmHeHus, BO3HUKaKT CBOMUCTBA,
XapaKTeEPHbIE OIS XU3HW.




Apxen (3,5 - 2,6 mnpa. NeT Hasan)

Ko BpemMeHU apxes oTHOCUTCH
BO3HMKHOBEHME NEPBbLIX NPOKapUoT
(6akTepuin U CUHe-3eneHbIX) -
OpraHM3mMoB, KOTOpble B OTNINYNE OT
ayKapuoT He obnagatot
0OOPMMNEHHBIM KNETOYHbIM S4POM U
TUNUYHBIM XPOMOCOMHBIM annapaTtom
(HacneacTBeHHast HGopMaLmd
peanusyetcs n nepenaeTcs Yyepes
OHK).

B oTnoxeHusix apxesi HanaeHol
TaKKe OCTaTKM HUTYaTbIX BOAOPOCIIEN.
B aTOT nepuoa nosaBnsaTCS
reTepoTpopHbIE OPraHM3Mbl HE TOMBKO

2 blofets, Lior Ay sl RIS, O6p83yeTCF| PasHoo6pasue hopm NpokapuoT: 1 — KOKK; 2 — AMMIOKOKK; 3 — capuuHa; 4 —

no4sa. B aTMOCCbepe CHUXXa€ETCA CTPENTOKOKK; 5 — KONoHus ccpepuryeckon bopMbl: 6 — nanoykoBuaHbIe
cogepxaHmne MetaHa, aMmMmnaka, BakTepuy (OAMHOYHASA KIETKa M LiernoyKka KreTok); 7 — Crmpusibl; 8 — BUGPUOH;

BO,EI,OpOJJ,a, Ha4vYMHaeTcsa HakonmneHue 9 — BakTepuun, umetoLme hopmMy 3aMKHYTOrO UM He3aMKHYTOro Konbua; 10 —
yrﬂeKI/ICJ'IOI'O razam KVICJ'IOpO,D,a. HakTepum, obpasytoLume BbpocThl (Npoctekn); 11 — BakTepus YepBeobpasHon

dopmbl; 12 — BakTepuanbHas Knetka B hopMe LLIEeCTMyronbHomn 38e3abl; 13 —
npencTaBuTENb akTMHOMULETOB; 14 — NNOAOBOE Teno MukcobakTepuu; 15 —
HuT4aTas baktepusa poga Caryophanon c natepanbHO PacrnonoXeHHbIMM
Xrytukamm: 16 — HuTyaTas umaHobakTepus. obpasytoLas cnopbl (aKMHETHI) 1
retepouucTsl; 8, 15, 17, 18 — GakTepum ¢ pasHbIMW TUNAMUW XXIYyTUKOBaHMS; 19 —
" BakTepuu, obpasyowas kancysy; 20 — HuTYaTble 6akTepum rpynnb
Sphaeroillus, 3aknOYEHHBIE B YEXOI, UHKPYCTUPOBAHHbIVA MTMAPaTOM OKU

Xenesa; 21 — bakTepusi, obpasytowas wunbl; 22 — Galionella



[NoaBnaoLwmecs Xu ble
BecuepenHbie, yepsu, K U.gH NOSOCTHbIE,

MOJIITHOCKU, UTTIOKOXXKE, YI1EHUCTOHOIne

[0CnoacTBYHOLLNE XXUBOTHbLIE
[MpocTteniune

Okono 2 mnpa. net ToMmy Hasag nosiBUnCb
nepBble OAHOKITETOYHbIE CHADXEHHbIE
XIyTYKamMun 9yKapuoTbl, KOTOpble 3aTeMm
AnBeprnposBanm Ha pacTeHusi(Bogopocnn),
XXMBOTHbIX(MpOCcTenLLmne) n rpnbsi.
[NossBNeHne MHOIOKNETOYHbIX —
CBMAETENbCTBO CNOCOBHOCTM 3yKapmoT K
YCINOXHEHNIO OpraHn3aunu.

lNocnegHun nepmnog NPoTEPO30MUCKON 3pbI -
Bengckum nepuog. nuncs okono 80 MnH.
net. Hanbonee pasHoobpasHbIMU XXMBOTHLIMU
cTanu KUWeYHOonosiocTHole, B KOHUEe nepuoaa
B CBSI3M C OMOCEPHBLIM KPU3NCOM,
BbI3BaHHbIM OfiedeHeHNneM, BEHACKOMN
9KOCUCTEMBI ObINN paspyLleHbl U
OONbLUMHCTBO COCTaBMSAKOLLMX UX BUAOB
BbIMEPIO.



[Taneoson (57 MIH. NET)

Umeem cnedyrouwjue nepuoosbi:

* kembpuu (570-500 MsH.;1em)
e opdosuk (500-440 msnH. nem)
e cunyp (440-410 MnH. nem)

° 0e8OH (410-350 msH. nem)

* Kap6oH (350-285 msnH. nem)

° nnepmb (285-230 MsIH. 51em).
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Cunyp (440-410 mnH. nem)

XapaKkTepHO Hanu4e MenkoBOAHbIX

TENNbIX MOPEN C MOHUXKEHHOM
COSieHoCTbIo. B HMX nossununce
nepBble YeNtCTHbIE MO3BOHOYHbIE.
[Mpeakun pbli® HEM3BECTHLI, TaK KakK Yy
Bec4esnoCTHbIX OTCYTCTBYET
XabepHble oyrn, U3 nepegHUx nap
KOTOpbIX 0B6pasoBanunch YenCcTn, n
OHV NpeacTaBnaT cobon ocodyro
9BOSIOLIMOHHYIO BETBb.

[MoaBununck Konykasyoble 1
NaHUMPHbIE PbIObI.

B npmnbpexHbix YacTax us-3a konebaHum

YPOBHS BOAbl MOSIBUNUCH NEPBUYHbIE
noysbl(un). TyT pocnu BbiCLLME
CMoOpoBblE pacTeHns n
nnayHaobpasHble. N3 XUBOTHbIX TYT

obutanu ABYMNapHOHOIrme MHOIOHOXKW.

KakoBa bbina hopma Tena nepsbix HaseMHbIX pacTeHNA?

Mpu nNOCKOM opme HET HaaoBHOCTH
paseHBaT: onopy, oHa GnaronpuaTHa
ANA GOTOCHKTE3, NOCKONLKY CBET U
AMOKCHA Yrnepo/a ynaguBarTeA
NOBEPXHOCTLIO, HO B 3TOM Clyyae
pacTenin GbicTpo Gbl 3aKkpbin BCH
NOBEPXHOCTh CYLIH,

Py UMNHHAPHYECKOn hopme Tena
yBenyeHue oTocHHTeIHpyIoen
NOBEPXHOCTH BOIMOXHO NpH pocTe
Tena. Ho npu 3tom 06 bem

- YBE/MYHBALTCA KaK KyD, 2 NOBEPXHOCTL
~ KaK KBa/par NIMHeHOro NpUpoCTa.

YBenuuenin GotocHTesupylowen
NOBEPXHOCTH MOXHO AOCTHYb
\ 06pa3oBaHMeM NNOCKHX OPraHoe -
L NHCThes,




LeeoH (410-350 MnH. nem)

B Ha4yane nepunoaa BbiMepna

bonbLas Yactb TpuobunTos, a B
ero KOHLEe — pUHNOPUTHI,
NaHUMPHbIE PbIObI N LLNTKOBBLIE.
Ha noHWXeHHbIX yBNaXXHEHHbIX
YyacTsax cylum obpasoBanuch feca
13 NsiayHoB, XBOLLEWN U
nanopoTHMKOB. [NosBunmnce
nepBble rofloCEMEHHbIE N3 Knacca
CEMEHHbIX NanoOpPOTHUKOB.

B Mopsix NosiBUNUCH XpsLLEBbIe

pbIObl. B npecHbIX Bogoemax
chopMmnpoBanmcb KOCTHbIE PbIOHbI,
B OCHOBHOM KUCTeMnepbie U
OBOsSIKOAbILIALLME, @ TaKXKe
nydvenepsblie. [Nossunuco
3€MHOBOHbIE.

4 _ X

~ orientalis); 11 —

3eMHOBOAHbIE. 1 — KonbyaTas yepssra
(Siphonops annulatus); 2 — npoten (Proteus
anguinus); 3 — KpacHbI1 NTOXHbIA TPUTOH
(Pseudotriton ruber): 4 — orHeHHas
canamangpa (Salamandra salamandra); 5 —
0ObIKHOBEHHbIN TpuTOH (Triturus vulgaris),
camka, 6 — camel,; 7 — manoasmaTckum
TpuToH (Triturus vittatus), camka, 8 — cameu;
9 — akconoTnb — NNYNHKaA aMOUCTOMBbI
(Ambistoma tigrinum); 10 —
AanbHeBOCTOYHag XepnsHka (Bombina
‘ggkma (Hyla arborea).
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OH ObiNn 0OHUM U3 caMbIX TENSbIX
B uctopum 3emnu. lNosisnnuncek
XBOWHbIE pacCTEHMUS,
PasMHOXEHME KOTOPbIX HE
ObIS10 CBA3aHO C HaNU4Mem

oabl. INoasngawTcs

oxoobpasHble, BHa4ane -

ecKpblfble, a NOTOM U~ »
KpblfiaTble Hacekomble. B
cepeanHe rnepuvoaa HEKOTOPLIE
3&éMHOBOHbIE '




Mepmb (285-230

Ha npoTts»keHun aTtoro nepuoaa

TN

NPON30LLSIO HECKOMBLKO
3HAYNTESbHbIX ONeaeHEeHUN.
OcHoOBY Ha3eMHbIX
OnoreoLeHO30B COCTaBNANMU
XBOWHbIE U HEKOTOPbIE Apyrme
rofiIoCEMEHHbIE, a APEBOBUOHbIE
BbICLLINE CMOPOBbLIE PACTEHMUA
NoYTU Ucyesnun. 3Ha4YnTenbHO
BO3pOCIo pa3Hoobpasue
npecMblKaroLLmnxcs (NOSABUIUCH
yepenaxu n swepuubl) 1
HacekombIX. JIMHUS pa3BnUTUS
Ha3eMHbIX MO3BOHOYHbIX,
BeAyLLasi K MreKkonMTamLwmnm, B
9TOT Nepuop BHavane 6bina

npeactasrieHa rnerimko3aBpamm —

XULWHUKamm go 4 m anuHon. Ha
CMEHY UM MpuLLn 3Bepo3yosble.
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ANOMUHATINTE
MOPSX yBEnuyl
a3Hoo6pa3|/|e DbIC
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. COBPEMEHHbIX HACEKOMBIX.
N Cb AMHO3aBpbl. Bo e T .4 G4
PN Ol NofioBMHE nepuoaa
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13BaH Tak MOTOMY, YTO B MOpPSIX,
KpoMe BEHTOCHBIX,
pacnpocTpaHunnch n 6oinn
MHOIOYNCIEHHbI NIAHKTOHHbIE
doopamunHndoepbl. OctaTkm nx
pakoBUH 0bpas3oBanmu 3anexmu
Mena n U3BECTHSIKA.

DABUMNUCH LIBETKOBbLIE PACcTEHUS,
YTO 3HAYUTENBHO N3MEHUIO
onoreoueHos.

ABMAKOTCA NYEnbl, AHEBHbIE
6abo4kn, coBpeEMEHHbIE TPyt

MYX. [MosaBunucbh NTULGI,
cymMyartble U rniiaueHTapHbIe

MJieKornnuTarLine.
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[laneoreHo

OkoHuuncs okosno 25 mnH. Jlet Tomy Hasag.
BbigensoT 3 anoxu.

[ManeoueHoBasa anoxabbina Handonee TeNNONn.
Ha cywe npeobnagatot bmoreoLeHossbl,
OCHOBY KOTOpPbIX COCTaBnNAnu 6yku n gyo.l,
KMnapucoBble€, COCHOBbLIE, TMHKIOBbIN
nanopoTHUKN. B Ha4yane anoxun BbiMepnu
HeKoTopble MnekanuTawLwme. NoasnatTcs
nopeacTaBuMTENN COBPEMEHHbIX BUOOB
XWULLIHUKOB, MEJTKUX FPbI3yHOB.

B aoueHoByto anoxy npeobnagan 6onee cyxom
knumar. B aTo Bpemsi obpasoBanucb
cTernHble NpocTpaHcTBa. [osaBnsatTcs
X0BOTHbIE, a Tak Xe NpefKkn COBPEMEHHbIX
HOCOpPOroB 1 nowagen. NoaBunnce KNTLI.

OnuroueHoBas anoxa xapakTepusoBanach
6ornee cypoBbIiM KNUMaTOM. V3 3Toi 3noxu
N3BECTHO GOMNbLUMHCTBO CErOAHALLIHUX NTULL.
PacnpocTpaHunmnck cabnesyoble KOLLKU.
YacTb XMLLHBIX Jano Hayano NacToOHOrMM.
N3BECTHbI NPeACTaBUTENMN Y3KOHOCHIX U
LLIMPOKOHOCHIX 00E3bsIH.




AHTpOMoreHoBbLIN Nepunon

[MnencTtoueHoBaa anoxa

Bpemsa popmumpoBaHus dropbl 1 bayHbl 6nmnakune K
CcoBpeMeHHbIM. B ABcTpanum nosasunmncb
nepso3Bepun. B pesynsrarte negHMKoBOro nepuoaa
B CeBepHon AMepurkKe BbIMEPN KOMbITHbIE. [peaku
COBpEMEeHHbIX foLazen, 3ebp n ocrnos
Murpuposanu B As3nto. bblnun xapaktepHbl
MaMOHTBbI, LLEPCTUCTbIN HOCOPOT, BonbLleporumn
OfleHb 1 neLepHbl MeaBeb, KOTopble BbIMEPNX, a
TaKKe BbDKMBLUME CEBEPHbIN OfNEHb 1 0BLEDLIK.

Okono 1,7 MnH. NeT TOMy Ha3az BbIMEpPn
ascTpanonuteku. B aTo Bpems B Adpuke
nosiBNsAeTcs YyenoBek npamoxogawmin. lNocne Toro
Kak OHW BbIMEPSIM MOSABNSETCA YENOBEK Pa3yMHbIN:
HeaHOepTanbLbl U KDOMAHbOHLIbI.

[onoueHoBas anoxa

370 Bpemsi paccerneHusi KpOMaHbOHLIEB MO BCEMY CBETY
1 (hopMUpPOBaHME YENOBEYECKUX pac.




HeoreHoBbIM nepuoa

B Ha4yane nepuopa
bonbLias YacTb CyLUn
Oblfla Nogo NbaAoM, HO B
KOHLIe npupoaa
HanomMunHana
CEerogHsALWHNN OEHb.
[losiBUNnchH OONbLNHCTBO
COBPEMEHHbIX
NOKPbITOCEMEHHbIX,
HaCeKOMbIX U
MIekonuTarwmnx. boinm
HanOeHbl OCTaTKU
aBCTpasrionnUTeKoB.







