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[Maneo3ounckasn apa 3aHMMaeT BPEMEHHOW
MHTepBan B 289 MnH neT. TpeTba 3pa pas3BUTUS
3emMnu npogomnmkanack ¢ 540-252 MnH net Hasag u
cnepnoBarna 3a [lpotepo3oem ([poTepo3onckomn

apon).
fpoaomkuTenkbHocTL lNMepuoabl naneo3ouCKou apbl
nepuoaa
541 MnH.N.H. — 485 mnH.Nn.H. | KemOGpun
485 MNH.N.H. — 443 mnH.Nn.H. | OpaoBUK
443 MNH.N.H. — 419 MNH.N.H. Cunyp NManeo3ounckas apa
419 MNH.N.H. — 358 MnH.N.H. IleBOH
358 MNH.N.H. — 298 MNH.N.H. Kap6oH
298 MNH.N.H. — 252 MNH.N.H. Mepmb »
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Kembpunckmn nepuoa

Kembpuncknm nepuog oTkpbiBaeT [laneo3omnckyto apy. [Nepsbim
nccriegoBaTtenem 3Toro nepuoaa (KoTopbi U Bblaenun ero B
OTAENbHbIN BpeEMEHHON MHTepBan) obin anrnmnyaHnH A. Cegxsuk. OH u

onpegenun NpmbnnanTensHble ero BpeMeHHbIe pamMku: 541-485
MWNIMOHOB JEeT Hadaa. [lony4aeTcs, YTO AaHHbIM NPOMEXYTOK
OXBaTbIBA€T OKOS10 56 MUNSTIMOHOB NeET.

Apam CemXBUK B CTapOCTH




L
[eorpaduna kembpus

Hy>XHO HayaTb C NpoLeccoB, KOTOPble NPOUCXOAUNU B HEXXNBOW
npupoae, Tak Kak OHM U SBUNUCb ddakTopaMm, KOTopble ABuranu
9BOMIOLMIO, 3aCTaBNsAS XXUBOTHbIN U PACTUTESbHbIN MUP KEMOPUINCKOro
nepuoaa npucrnocabnmneaTbCs K YCIOBUAM OKpYKatoLLlen cpeabl.

[ToBEpPXHOCTb NIaHEThLI B 3TN Aanekue BpemMeHa bbina abcontoTHO Apyroun,
COBPEMEHHbIE MaTEPUKM eLLE He BbInu Ha NPUBLIMHOM COBPEMEHHOMY
4YerioBeKy MecrTe.

bonbwaga nnatgopma cdopmmpoBanach B paoHe 3KBaTopa U KXKHOIo
nonywapus. MHorme yy4eHole cymTatoT €€ npamMartepbio Takux COBPEMEHHbIX
yacTen cBeTa, kak KOxxHaa Amepuka, toxkHaa EBpona, Adpuka, MHguinckas
A3us. HasblBaloT 3TOT y4acTok cywun FoHoeaHa.
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Kpome He€ B nepuog Kemopusa Ha noBepxHOCTU 3emMnun BblAeNSAoT
eLle YyeTblipe matepuka. IT1o JlagpeHmusi — npamartepb CeBepHOM
Amepukn, Cubupckuli Mamepuk — OCHOBa coBpemMeHHon Cnbupun,
Kumadickul — ocHOBa Tepputopumn cospemeHHoro Kutaa n Pycckul —
TenepewHasa cesepHasa EBpona. B kembpuncknm nepunoa Ha 3emne
cyLn 6bino 6onblue, Yem BOAbI.
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3emMHas kopa B To BpeMs Obina A0BOMbHO NOABUXKHA, YTO
He MOrJIO, He OTPa3UTCHA Ha yXKe CyLLEeCTBOBAaBLLEN CYyLLUE.

Obpa3oBblBaniMcb cCamMmble CTapble ropHbIe Lenu Mupa.

ropbl YnMHrn3Tay Ha Tepputopum

OTO: CesepHbie Annanaum
- 7 KasaxcTaHa

“ -

Canaunpo — ocHoBa CasiHckoro xpebTa
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HecmoTpsa Ha HecTabunbHOCTb 3EMHOW KOPbI, KITMMAT KEMOPUUCKOIO
nepuoaa obin dnaronpuAaTHbIN Ans pasBuTus dropbl 1 dayHbl Ha
Hallen nnaHeTe. Ero temneparypa B cpegHeMm Obina Bbille
coBpemeHHon. OH bonblLue noxoamn Ha YCroBUSA CEroaHSALLIHUX
TPONUKOB U CyBTPONUKOB, 30H, N3BECTHLIX CBOUM BUOOBbLIM
pa3sHoOobpa3nem.




3aragka kemopmmnckoro nepuvoaa —
pe3KMUN CKa4oK B 3BOJIIOLIUU




- B 3TOT nepunop B XXKMBOM MUPE 3eMSTN HABMOOaeTCa PE3KUN CKAYEK B
9BOJOLNMN, XOTA 40 3TOr0 pasBuUTUE XXMBOTHOMO N PaCTUTESIbHOIO
MUpa Lo AOBOMbLHO MeasieHHbIMKU TeMmnamu. [oTpeboBanochk LenbIx
700 MMUNIIMOHOB NET, YTOObI OAHOKITETOUHbIE OPraHN3MbI
npespaTUnNnUCb B NpocTenLine MHOIMoKeTOYHbIE POPMbI.

- A B KeMbpuincknn nepmon cqpopMmnpoBanmcb BCE OCHOBHbLIE TUMbI
XMBOTHbIX COBPEMEHHOIO MMpa, OpraHN3M KOTOPbIX MMeS HE TONMbKO
MHOXECTBO KINETOK, HO N BCE KMNETKN KOTOPOro UMenu pasHoe
CTPOEHWE U BbIMOSTHANN pa3sHble PyHKUNK. TO eCTb 3BOMOLUUA noLuna
cpasy no MHorum HanpasneHuam. [Npupoaa kak Obl npoBoauna
9KCNEPUMEHT, Kakon BapuaHT nyyiwle. PeBontoLMOHHBIM OKa3anoch U
TO, YTO XXMBOTHbIE CTann obpeTtaTtb Dosiee NOTHYI 000MOYKY U gaxke
npoobpas COBPEMEHHOIO CKereTa.



BnusHune «kembpunnckoro B3pbiBa Ha 3BOSOLMIO XKMBOTHOIO Mupa
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- CyLLIeCTBYET HECKOSIbKO TeOPUMN, YeM ObIn BbI3BAH Takom
PE3KUI MPOrpecc B XKMBOW NpUpoge Kemopuinc

- HEKOTOPbIE CBA3bIBAIOT €ro ¢ bnaronpuaT
3eMHasi NOBEPXHOCTb cTana 6ornee ctabunb
Temnepartypa (B COBpEMEHHOM MUpPE pa3
XUBOTHbIX popM HabrogaeTca MMEHHO B
NOYTU Ha BCEN TEPPUTOPUU;

« HEKOTOPbIE — C UBMEHEHUAMU XUMUNYECKUX YCINOBUN
cylLiecTBOBaHUA, Beab brarogapsi paCTeHMAM Ha niaHeTe
cTano HamHoro bornblle cBO6OAHOro KMCopoaa, KOTopbIN
cTasn nonagaTtb B aTMOcdepy;

* HEKOTOPbIE C TEM, YTO NU3MEHUSICA XMMUYECKUN COCTaB
BOAbI 13-3a nonagaHuns Tyaa nopoq ¢ NoBEPXHOCTU
MaTEPUKOB, KOTOPbIE MU3-3a OTCYTCTBUSA PACTUTENBLHOIO
NOKPOBa M MOYBbI, CMbIBaNUCb OCaJKaMN B OKEaH B
OOMbLLUOM KOSIMYECTBE;



. HaLUNMCb cpeaun YY4EHbIX U Takne pagukanbHo
HaCTPOEHHbIe ANeMEHThbI, KOTOPblE OTPULAIOT U camy
TEOPUI0 «3BOJTOLMOHHOIO B3pbiBa» B aTOT nepuop. OHu
YTBEP)KAAIT, YTO TUMbI XXKUBOTHbLIX BblAENUIUCH
ropasno paHbLle, 1 NPOCTO HE UMENU TBEPObIX
COCTaBNALWMX B COCTaBe opraHn3ama (pakoBuH,
XUTUHOBbIX MOKPOBOB, XOP/), TaK YTO UX OTNOXEHUS, B
OTNIMYMM OT TBEPAbIX COOpaTbLEB HE COXPaAHUIUCH.

HaBepHO, CBOIO POrb Chirpanu BCE BblLLENPUBEOEHHbIE
doakTopbl. Takke, Kak 1 YaCTUYHO NnpaBbl OKa3anuchb
yyeHble, KOTOpble cynTanu, 4To opMmpoBaHME TUMNOB
XMBOTHbIX Ha4Yarnocb paHbLle kembpusa. HegaBHO ObINu
OTKPbITbl Danakapckasa payHa, a Takke MeHee N3BECTHbIE
XalnHaHbcKaga oayHa u dpayHa [loywaHsto. Cneabl
XXMBOTHbIX, KOTOPblE TaM HaLUSN, ObINU NOXOXN Ha doayHYy
KeMOpUMCKOro nepmnoga, Ho eLle MMenun coBepLIEeHHO
MArkme Tena.



XNBOTHbLIN MNP KEMOPUUCKOIO
nepuoaa

- Kembpuih — Bpemsi BO3HUKHOBEHUS U pacLBeTa TPUnobuTtos. OTo ApeBHSS
rpynna YneHUCTOHOMMX XUBOTHbIX, ONvKe BCEro CTOSALLIMX K pakoobpasHbIM.
Bce n3BecTHble NnpeacTaBUTENN Knacca TPUnoouToB Gbinv MOPCKUMK
XXMBOTHBIMM.
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PacTteHusa keMOpunckoro nepmopa

- PacTutenbHbIN MUP B KEMOPUUCKUN
nepuoa He Mor Nnoka noxeactaTbCsl TaKUM
pasHoobpa3nem, Kak XMBOTHbIW. Ero coctaBnsanu
BOOOPOCIN Pa3nuU4HbIX TUMOB: KPacHbIE, 3€MNEHbIe
N CUHe-3enéexble. M ecnun otaenbHble
npocTenumne n3 XMBOTHOroO Mnpa nbiTanunchb
YKPEMNUTLCS Ha CyLle, TO pacTEHUS B 3TO BPEMS
obuTanm UCKNI4YNTENBLHO B BOAE.

- MHoOrne u3 Bogopocnen Bblaensanu n3BecTb, C
4YyeM HEKOTOpbIE YYeHbIEe U CBA3bLIBAOT NMPUYNHY :
dopmMupoBaHus TBEPAbIX YacTen B KEMOPUINCKUX J=
XMBOTHbIX OpraHnu3mMax. Takue pacTuTerbHble
OpraHnU3mMbl 4O HalUUX AHEN He coXpaHuUnuch. B
KOHLIE CTanu NoABAATbLCA NMPOCTENLLNE pacTEHUS
N3 BbICLUUX.
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KoHeL KeMOpunckoro nepuopa

KOH KEM I/ICKOFO necpmol){:ha N B XXVBOW N B HEXXWNBOW I'I BO
KeM éI/II/ICK l/IO J I/Iﬂ: N rnepsBble XOA%OBbIe OT bl€
CTaggl L 8I1I<CI2I(8 I/I eHeHud. KnumaT noxonofdersn, Havarcs

nepuoa Oﬂeﬂ,eHeHl/lFl N)IDOpCKOe AHO NpUNoaHAJTI0Cb Ha 3HAYUTESIbHYIHO
RAOWUIMHVY, TAK KAk ATIA NAMAHAHIA] npol OYNNIAMIA HA Q() NMNIAH NAHK

Ikala NI "Yunnanzoon (paHHwi KeM6pvm)




B nctopum nnaHeTtbl Ha4anca HOBbIU Nepuoa —

OpAoBUKCKUN (opaoBuK). driopa n dpayHa
OTOBUNUCH K OCBOEHMIO CYLLMW.
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OppaoBuKCKMU nepuoa

OpOoBUKCKNM Nepuod CHNTaeTcs BTOPbIM Nocne
KEMOPUKMUCKOro B pamMkax narneo3onckon apbl. Hadanock aTo
Bpemsd NpuMepHo 485 MUNNIMOHOB NET Ha3aj




OppgoBukcknu rnepuosd. ['eorpadus

Ha cTtapTe opaoBMKCKOro nepuoaa ceBepHas v toxkHasi Yact AMepuKu
ObInin pacnosioXeHbl 6rIN3KO K eBPONENCKOMY N appUKaHCKOMY
KOHTMHEHTaM. ABCTpanusa siBnssfiacb COCTaBHOW 4YacTbio A3un 1 Takxke
bbina Ha 6nmskom pacctosiHum ot Adpukn. Nontoca 3emnu
pacnonaranmcb Ha CeBepe ApurKn n B ceBeEpPHOW 30HE TUXOro okeaHa
COOTBETCTBEHHO.
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OppoBukcknn nepuoa. 'eorpadus

Ha tore ®paHumn n B icnaHnm Bo BpeMA Opg0BUKCKOro
nepuoaa obino obrnegeHeHNe NOBEPXHOCTU 3EMIIN.
Takxke cnegbl Nbaa apxeonoryu ooHapyxunu B bpasunuu
n 3anagHoun Yactn Caxapsbl. B cepeanHe opgoBuka
MOXHO ObIf10 HAabnaaTh paclnMpeHne NPOCTPAHCTBa
MopeWn. Ha 3anage ceBepPHOU U tOXKHOWU YacTn AMepUKN,
bputaHuu, 1oro-BoOCTOMHOM YacTn ABcTpanuun, YpanbCKo-
MoHronbCckom rnosice obHapy»XeHbl crefbl OTNOXEHUN
opaoBuka, okosio 10000 meTpoBs. B aTux 30Hax ObINo
pacrnonoXXeHo 0onbLIoe KONMMYECTBO BYITKAHUYECKUX
obpasoBaHuMK, 0 YeEM CBUOETENLCTBYET HAKOMMNEHUE
TOSILLM NaB.



OppoBukckun nepuon. Knumar

Knumat opgoBUKCKOro nepmoga MOXXHO YCITOBHO pa3uen|/|Tb Ha HECKOJ1bKO
TUNOB: po— r A B ’T Dl

.  YMEpPEHHbIN;
. HUBaANbHbLIN;
. TPOMUYECKUMN;

. CybTponunyecknn.

Bnuxe K KOHLY nepuoaa opaoBuKa Crny4vmnoch rmobanbHoe noxonogaHue, npu
KOTOPOM B TPOMNUYECKMX 30HaX obLlas Temneparypa noHM3unachb Ha NATb
rpagycos, a B cybTponukax Ha 16 B cpegHeM. AHOManbHOE noxonogaHne
NPON30LLIIO B BbICOKMX LWWIMPOTax. Knumat cpegHero opgoBuka He oTnunyarncs
aHOMarnbHbIMU KNUMaTUYECKMMU YCIIOBUSIMUA, B LIENTOM Knnmart Oblin Tennee,
eClnun cpaBHMBaTb ero ¢ npeabiayuen apoun. [lokazatenbCTBOM 3TOMY
HaONIOEHNIO CIYXUT LUMPOKOE pacnpoCTpaHeHNe Nopo N3BeCTHSKa






Mops B nepuofg opaoBuka

OpaoBUKCKNIM Nepunog npumedarteneH MmaclutTabHbIM
pacLumMpeHnem npocTpaHcTBa Mops. B anoxy cpenHero
OpAOBMKa HA4YMHAET NOHMXATLCA YPOBEHb MOPCKOro AHa,
NpPOBOLMPYSA aKTUBHOE HaKonsieHne ocagoyHbIX Nopoa.
OTO BYNKaHUYECKUIM nenersi, Nnecok, obrioMoYHble Nopoabl,
KOTOpPble B COBOKYMHOCTN 06pasytoT YepHbin un. B
rpaHnuax Esponkl 1 CeBepHO AMEPUKM
riokannsoBanuck dbornee Mesrikme Mops.



PacTteHuns 1 X1UBOTHbIE OPAOBUKCKOro rnepuoaa

inioel 4.C01i434







[ouemy XnBble opraHM3mMbl BbIMEPNN?

ToyHOro oTeeTa, NOYEMY XMBble CyLLEeCTBa B OPAOBUKCKUM Nepuos BbIMepsu, B
Hayke HeT. MOXXHO 40BOSIbCTBOBATLCS NULLbL MHOTOYUCIEHHBLIMU BEPCUAMMU
006bsAcCHeHuMa crniyumnsllerocd. CerogHsa y4YeHble NpuaepXXnBatoTcs
crieqyrouwmx BepCcun:

. [lpomnsowen Bcnneck ramma-nyden B rpaHmuax ConHeYHON CUCTEMBI.

. CJ'Iy\-II/IJ'IOCb MaccoBoe rnageHne KoOCMmnM4YeCknx Tes1 Ha 3eMJ1o, KoTopoe
YHUYTOXWUITO BCE XKMNBOE.

. [mbenu »xmBoTHbIX cnocobcTBOBan npouecc popmupoBaHus rop. 'opable
nopoAbl BLIBETPMBAKOTCS U NonagatoT B COCTas NnoyBbl. Beriegcreme aToro
KONMYECTBO Yyrrepoaa CHMKaeTCa U HacTynaeT noxoroaaHue.

. [NoxonopaHue HaAcTynumo B pesynkTate NnepemMeLleHns MaTeprukoBO YacTu K
FO>xHOMY nontocy, a 3aTem NPOU3OLLINO ONeAeHEeHNEe U NOHWKEHNE YPOBHS
BOAbl B OKeaHe.

. MwnpoBou okeaH okasarnca nepeHachbileHHbIM MeTaniaMmu, B pesynsrarte
Yero NpPom3oLLo OTpaBrieHne BOAbI.

. CerogHs HacTosLas NpuUdnHa rmbenm XXmBbiX OpraHM3MoB B OPJOBUKCKUIA
nepuop, A0 CUX Nop He OTKPbITa HayKoW.



Cunypunckmnum nepuopn




Cunyp Obln TPETbUM U LLEN
nocne OpaoBuka n nepen
[OeBoHoM. Ha4ano cunyp bepert
443 MnH. NeT Ha3ag v OnunTcS
OH Ha MPOTSXKEHUN 26 MJSIH. NET.
HasBaH gaHHbIN Nepuon B YecCTb
OpeBHENLLEro KenbTCKOro
NNeMeHN CUNypoB.




B cunypunckom nepuoge noBrUHaa 4oNfa BCEU MaTepuUKoBOM
CyLUW pacnosaranacb UMeHHo B KOXXHOM nonyLwiapum

Middle Silurian 425 million years ago
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Y4yeHble yTBepKaatoT, YTO KNMMMaT CUITYPUMCKOro rnepuoaa Obin Ha BCEM €ro
MNPOTSKEHMM BIaXXHbIM U TEMMbIM, U NULLb K OKOHYaHUIO CUypa B CEBEPHbIX
4YacTsX 3eMHOrO Lapa OH Ha4yan CTaHOBUTbLCA 3HOMHBLIM U 3aCYLLMNTUBbLIM.



OcaakoHakonneHue

OCHOBHOMN OCODEHHOCTBLIO CUITYPUNCKOrO rnepuoda crtano
MeaneHHoe norpyxeHune cywmn B sogy. Mopem 6bino
Pa3MbITO MHOXECTBO CCPOPMUPOBABLLUNXCA PaHHEE FOPHbIX
MaccuBoB. Brniocrneacremnm nx mecta cMeHuna BogHas
rmagb. B pesyneraTe NorpyXeHmsa cylum n onyckaHmsa gHa
MMPOBOro okeaHa Ha4vanu ckaninBaTbCA OrPOMHbIE
MacCMBbl OCa[04YHbIX NOPOa, TAKNX KaK Meprenu,
necyaHuku, rpanToNUToBbIE CraHLbl, 4ONOMUTbI U
B6paxmonogoBble N KOpannoBble N3BECTHSIKN.



XNBOTHbIE CUNTYPUUCKOIO
nepuoaa



B cunypumnckom nepuoge Xmeom Mmp bblin elle BecbMa CKYOEH.
HeMHOrouncneHHble XXMBOTHbIE CUITYPUNCKOrO
nepuoaa sBndanMcb, B OCHOBHOM, NpeacTtaBuUTensamMmm

Hanbonee
pacnpocTpa
HEeHHbIMU
BO BpemMs
cunypa
obinu:



- Y>Xe 3HakoMble TPUNoouTbl, Hac4yuTbiBaBLmne b6onee 80
DA3TINYHbLIX BUOOB;
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« Monnocku, KoTopbiX ObINO yXe cBbilwe 760 pasHOBUOHOCTEWN;
OHM 0OLIMPHO PA3MHOXUITUCb B CUITYPUNCKNX MOPSIX.




- MneueHorwue,
unun 6paxuonoabl (Tyn
MOPCKUNX
6eCno3BOHOUYHbIX
KMBOTHbIX. KonnmuecTso
Pa3HOBUOHOCTEN
KOTOpbIX NepeBanuno 3a
290;
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- AIMeHHO B cunypmmnckom nepuoge nosiBunacb HoBas rpynna
XXMBOTHbIX, Ha3blBalOLLLASACA PaKOCKOPNMOHAMM . OTUN OTAalIEHHbIE
POLACTBEHHUKM TPUITOOUTOB 063aBENUCH MITOTHLIMW NAHLMPSIMMU,
KOTOpble B CBOK ovepenb 6binu ycesHbl 60MnbLMM KOSTMYECTBOM
OCTpPbIX LUMMOB

e, [o3gHWA cunyp Obin
- JLIIEET OTMeYeH nosiBneHueM
e T ey 2 e [1@PBbBIX XKUBOTHbIX, Y
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i DAKOCKOPMMOHOB,
cTaBLUMe nepexogHoun
et e TPYANOWU MeXQy HAMU U

T COBPEMEHHbIMU
CKOPMMOHaMMU.

Tynosmue
Nhocroe Tynosmize
COCTOMNO W3 12 OANMIKOBILX

(PrOsOma ) PACNONITANACH
HOMEUNOCTI, FALS » DOT



- BcTpeyanucb 1 cunypumnuckme pbibbl, HO CTPOEHUE UX Ten
eLle He NMeno KOCTHOro ckeneta. Bce nx teno, kak u
POTOBasA NOMOCTb, NOKPLIBANN MENKNE KOXHble 3y0Obl.
Pbibbl nogpasgensannucb Ha KOCTHO-LWNTKOBBIE,
Pa3HOLLMTKOBbIE U BecLUnTKOBbIE. A NO34HUI cUNyp Obis
O3HaMEHOBaH 1 NosABIIEHNEM MEPBbIX YENMIOCTHbIX
Pa3HOBUOHOCTEN PblD — aKaHTOAO0B.




PacTeHunsa cunypuuckoro nepuoaa

IMEHHO B CUNYPUUCKNN NMepuod pacTUTENbHOCTL MPOHMKNA
Ha cyLuy.




[peBHME Ha3eMHble pacTeHUs1 CUITYPUUCKOro nepuoaa,
OCTaHKW KOTOPbIX COXPaHUIMUCh B OTINOXEHUSAX

CUNYPUNUCKOU 3MOXN, y4eHble Ha3Banu ncunoguramm 4To
B NepeBoae O3Ha4aeT rosible, To eCcTb — besnucTole.

|




- fOpHbIe nopoabl CUNTYPUNCKOro nepuoaa

[10 OKOHYaHUK cunypa HavYanu NPONUCXoanTb
ropoobpasoBaTenbHble NPOLECCHI, B CUMY
KOTOPbIX Dbl 00pa3oBaHbl TAKUE ropHbIE
MaccuBbl, Kak Kembpuinckme, CkaHanHaBckue,
IOxxHo-LLloTtnaHackue, n BocTto4vHo-

[ peHnaHackme. Ha Tom mecTe, rae HblHe
pacnonoxeHa coBpemMeHHasa Cubupb, Obis
obpasoBaH MaTtepuk AHrapmaa, Takke 4YaCTUYHO
6binn ccpopmmpoBaHbl Kopamnnbepckue ropeobil.

OCHOBHbIMM NONe3HbIMU UCKonaemMbIMU
CUNYPUNUCKOTro rnepuoga Obinu XenesHole pyabl,
roptoume cnaHubl, Medb, 3010T0, 6apuT,

doocopUThI.



