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A Be3 Bofibl KU3HB HEBO3MOXHA: OHA HE TOJLKO <KOJbIGENb» BCETO KUBOTO
A Ha 3emne, Ho 1 DyHOAMEHT /1 CYLLeCTBOBaHMS BCEX OPraHN3MOB Ha niaHeTe.



SEMJIA KAK

OEHOMEH
bAOCOLEPDI

BOJA HA 3EMJIE.

MpecHas 3 %

ConeHas 97 %

3emnsi — egUHCTBEHHOE N3BECTHOE HAM MEeCTO BO BCGHGHHOI‘/II, rae eCTb Xun3Hb. OHa 3apoannachb B OKeaHe,

NCTOYHWKM NPECHOW BOARI
ATMOCEPHBIi

nap 0,04 %
BeyHas Mep3noTa
0,86 %

[loa3emHble
Boabl 30,1 %

O3epa 0,26 %
Pekn 0,006 %

JlefHVKM
1 anicbeprn 68,7 %

1 3TO COBCEM He C/y4alHOCTb. XK1BUTEIbHas Blara 06/1afaeT yHUKaAbHbIMM CBOMCTBaMM: pacTBOPSIET
BELLEeCTBa, MOMOraeT UM B3aMMOZENCTBOBATb M CO3AAET CTabU/IbHYIO Cpedy AN XMMUYECKUX PeaKLmi.
IMEHHO B M1POBbIX BOAAX MUINMAPAbI IET Ha3ag, OpraHNYecKme MoseKy bl 06beanHUAMCh B 6onee
C/TIOXHblE CTPYKTYPbI, U3 KOTOPbIX BO3HWK/IN NEPBbIe XMBble OpraHn3Mmbl.
MomMMMO 3TOro, Bofa peryinpyeT KAMMaT, CMSr4aeT nepenagpl TeMnepaTtyp 1 3alyLLaeT 3KOCUCTEMbI
OT Nneperpesa Unn nepeoxnaxaeHusi. OHa y4acTBYyeT BO BCEX NPOLECCcax BHYTPU KNETOK — OT NepeHoca

nUTaTeNIbHbIX BELLECTB 10 PaboTbl hepMeHTOB. [axe dhopma 6enkos 1 JHK 3aBUCUT OT BOAHOM Cpefbl.

IIpoucxo>xaeHne BOABI

Mbl TOYHO 3HaeM, YTO BOAa Ha 3em/ie NOSABUNACH OYEHDb
paHO — y)Ke Yyepe3 HECKOJIbKO COTEH MUJIMOHOB NIET NOC/e
opMMpOBaHUS MNAHETbI — U CbiFpasia KIKYEBYO PO/b

B 3aPOXAEHUM XKU3HU. HO NpoucxoxaeHne Bogbl Ha 3emsie
OCTAETCs OHOW N3 CaMbIX YB/IeKaTe/bHbIX 3arafoK HayKu.

JHAOreHHoe
NPOVCXOXAEHNE — BOAA U3
Hegp 3emnun

Bopa n3HavanbHo 6bin1a
YacTbio BELLECTBA, U3
KoToporo chopMMpoBanacb
3emns.

BynkaHu4yeckue rasbl HecyT
B cebe BogsHOM nap.
MaHTuA cogepxut
3HaYMTeNbHbIE 3anachl
BOf,bl, CBSI3aHHOW

B MUHepanax.

PaHHs9 3emsis 6bl1a 04eHb
ropsiyeii, No3ToMy Bofa
ncnapunach 6bl B KOCMOC.
HesicHo, goCTaTo4YHO

Jin 6bI10 TONIbKO
BHYTPEHHUX MCTOYHUKOB
Ans 0bpa3oBaHs OKEAHOB.

JK30reHHoe
NPOVCXOXAEHNE — BOAA
npuHeceHa 13 KocMoca
Bopa nonana Ha 3emnto
CHapy>Xn — BMecTe C
KOMETaMM 1 acTePOVAaMMK,
KoTopble 6omMbapavpoBanu
NIaHeTy.

KomeTbl 1 yrnepogncTeie
XOHAPUTBI (TUN
METEOPMUTOB) coaepxat
BOAY M OpraHuyeckune
BeLLEeCTBa.

M30TOMHbBIN cOCTaB
BOOPOAa B HEKOTOPbIX
MeTeopuTax 61130k

K 3eMHOMY.

M30TOMHbBIN cOCcTaB

B KOMETax oTnvaeTcs

OT 3eMHOrO.

[.ns [OCTaBKM HYXXHOMO
obbema noTpeboBanoch bl
OrpOMHOE

KOJINYECTBO CTO/IKHOBEHUN.

Baiikanbckas Hepna — yHUKanbHbIN MPECHOBOAHbIV TIONIEHb-3HAEMUK, €4UHCTBEHHOE
MieKkonuTatoLllee o3epa baiikan.
Balikan — KpyrnHenwnii pe3epByap NPeCcHO BOAbI Ha NiaHeTe. 34eCh COCPEAOTOYEHO OKO/O
20 % MUpOoBbIX U 80 % POCCUNCKMX 3aMacoB.

Bonpoc o ToM, 0ANHOKN /1 Mbl BO BceNeHHOM, 0CTaeTCst OAHUM U3 CaMblIX
3axBaTblBaOLMX B HayKke. COBPEMEHHbIe NCCef0BaHMS MOKA3bIBAOT:
YCNOBUS A1 XKM3HM MOTYT BO3HWUKaTb ropasfo Yalle, Yem Mbl MPUBLIKIN
pymarb.

Mapc ocTaeTcs [1aBHbIM KaHAUAATOM Ha O6Hapy)XeHue cnefloB ApeBHel
WS MUKPOBHOWM X13HU. ViccnepyroTcst ocagoyvHble Mopoabl, 3amepsLune
MOANOBEPXHOCTHbIE c/iou. SlefisiHble CMYTHUKM, B MepBYyto ovepeab EBpona
(cnyTHWK KOnuTepa) n AHuenap (cnyTHUK CaTypHa), CKpbIBaKOT MOA CBOEN
BHeLUHel 060104YKON OKeaHbl, rae rmgpoTepManbHble MICTOYHUKM MOTYT
CO3[aBaTb YC/IOBUSI, MOXOXME Ha 3eMHbI€ SKOCUCTEMBI.

MoanenHbIn okeaH EBponbl MoOXeT
6bITb NPUIOAHLIM AR KU3HU, HO MOKA
9TO TO/IbKO rMnoTesa.

He B HallIei cucteMme

CeropHsi n3BecTHo 6onee 5000 naaHeT 3a npegenamu CoHEYHON
cuctembl. Ocoboe BHUMaHME yaenseTcs TeM, YTO HAXOAATCS B «<30He
obrTaeMocTn» — 061acTV BOKPYT 3BE3AbI, FAE BOAA MOXET CyLLECTBOBATb
B XMAKOM Brae. C MOMOLLbIO TE/IECKOMOB YYEHbIE ULLYT Ha HUX
6MOCUrHATYpbl — rasbl BpOAE KMCOPOoaa, MeTaHa UN 030Ha, CyXKalliue
WHAMKATOpPaMK 61ONOrMYEeCcKO aKTUBHOCTH.

YriiepoaHbId OBUHU3M

BOMbLMHCTBO rMNOTE3 O BHE3EMHOM XXM3HWN CTPOSITCS HAa 3HAKOMOM
Ham BUOXMMUN: YTNEPOLHbIE MONEKY b, BOAA KaK PacTBOPUTEND,
KMCIOPOAHBIA 06MeH. 3TO U eCTb TaK Ha3bIBaeMbIiA Yr1epOAHbIii
LWOBMHW3M — TEPMUH, BBEAEHHbIN Kapsiom CaraHOM A5 KpUTUKN NAEN

0 TOM, YTO XXM3Hb 06513aTe/IbHO JO/IKHA ObITb YF1EPOLHO-BOAHON.

Yrnepop AeicTBUTENbHO YHUBEPCANEH, HO 3TO HEe eAMHCTBEHHbIN 3/1EMEHT,
CNocobHbI 06Pa30BbIBATb CIOXHbIE CTPYKTYpPbl. KpeMHUIA, Hanpumep,
TOXe MOXET (popMMUPOBaTh AIMHHbBIE LLIEMOYKHU, XOTS U MeHee rmbKue.

B aKcTpeManbHbIX ycioBUsiX TUTaHa, CnyTHMKA CaTypHa, OCHOBOW XU3HM
BMECTO BOAbl MOI/IM 6bl CTaTb METAH NIV aMMMAK.

YueHble nonaratoT, 4To JHUeNas, cnyTHUK CaTypHa, TakKe MMeeT NoAMNOBEPXHOCTHbIN
OKeaH, rae MoryT CyLLEeCTBOBATb MUKPOBHbIe GOpMbl KMU3HM, MOA06HbIE 3eMHbIM
3KcTpemoduiam.




['eoxpoHo/sIOTHNUYECKaA
IIKaJa

[eoxpoHOMOrMYecKas WKkana — 370 CBOEro Poaa KaseHgapb UCTOPUM 3eMu, OXBaTbIBaOWMN NoyTH 4,6 Mnpa net. OHa co3paHa
AN51 TOro, 4To6bl yNOpsAA0YNTL OFPOMHbIE MPOMEXYTKM BPEMEHM U CBA3ATb UX C BAXHENLWNMU COObITUAMM B Pa3BUTUUN NIAHETbI
MOKU3HUW Ha Hel. [paHuLbl MeXay 3TUMM OTpe3KaMn BPEMEHW NPOBEAEHbI HE MPOU3BO/IbHO, @ MO KYEBbIM COOLITUSAM, HAaNpUMep
MO MacCOBbIM BbIMMPaHUAM, KOFAa McYe3anu Lesble rpynnbl OpraHM3MoB.

loKeMOpuii — po>KAeHue
Tak morna BbIrNAQAETb MOBEPXHOCTb IIVNIAHETHhI

3eM/n B KaTapxee.

[oxembpuin oxeatsiBaeT no4TH 90 % BCel Uctopun
3emn.

KaTapxei Havancs ¢ hopMurpoBaHmem 3eMnu.
MNnaHeTa NpeacTaBnsna cobol packaneHHbIn wap,
NOABEPraBlWNIACS MOCTOSHHBIM YlapaM METEOPUTOB
¥ KOMET. BO3MOXHO, MMEHHO B TOT NEPKO/ BO3HMKNA
JlyHa — B pe3y/bTaTe CTONKHOBEHMS 3eMn

C MpoTonnaHeTol Teren.

B apxee NogBmAnCh Nepsble X1BLIe OPraHi3Mbl —
npocTelilvie bakTepuu 1 apxen. B npoteposoe
K1CNOPOf, HakannBaBLWKiics B aTMocdepe, BbI3Bas
«KNCNOPOAHYIO KaTaCcTPOMdy» — MacCoOBOE BbiMMPaHLe
aHa3pOOHbIX OPraHM3MoB. VIMeHHO 3TO a0 TONYOK
(bOPMMPOBAHMIO 3YKAPMOTOB — KNETOK C 51pOM,

V13 KOTOPbIX MO3KE PA3BUANCE BCE MHOTOK/IETOYHbIE
(DOPMbI KN3HU.

B KOHLIE Nepriofa BO3HMKV NepBble MHOMOKIETOYHble
OpraHn3Mbl — MSATKOTENbIE CYLIeCTBa, U3BECTHble

NO OKaMeHEeNOCTAM 3/1MaKapCKOn BUOThI.

4 et -
HepnasHWe nccaenoBaHMA NMOKa3aam, HTo TKaHM
OVKMHCOHWUM, NpeacTaBUTeNs 34MaKapcKoi 61oThl,
COAEPHKaNN X0NeCTeEPUH — TUM INMNUA0B, XapaKTEPHbIN
ON5 KMBOTHbIX. TaK Y4TO AMKMHCOHMSA — Camoe ApeBHee
N3BECTHOE KMBOTHOE.

[losiBneHne NpoKapnoTos
KucnopogHas katactpoda

ObpasoBaHue 3emn
0O6pazoBaHue flyHbi
MosiBNEHUE HKN3HM

KaTapxen

Joapxei Maneoapxel Mezoapxeit Heoapxei

4567 4031 3600 3200 2800 2500



ITasreo30i1 — paccBeT >KU3HU Me30301 — 3pa JUHO3aBPOB

B naneo3oe xM3Hb BNepBbIe BbILL/A 13 OKEaHOB B Tpunace xm3Hb MesIeHHO BOCCTaHaB/1VBanack Nocse NepMcKoi KatacTpodbl — BenvYaliwero

M CTana ocBanBaTh CylWwy. Bce Havanocs B keMbpuin, MaCCOBOIO BbIMVPAHWS BCEX BDEMEH, U TYT Ha CLIEHY BbILUM AMHO3ABPLI. TakkKe NOABUANCE 1 NepBble
Korfa B MOPSIX BHE3amnHo NosiB1AOCh OFPOMHOE MAeKonUTaoLVie — KpoWeYHble HOYHbIe CYLLEeCTBa, MPSTaBLWMECS B TEHW TMraHTOB. B lopckoM neprioae
pa3Hoobpasme OpraHmn3MoB. YYeHble Ha3blBatoT AVIHO3aBPbI CTaNV AOMUHMPYHOLLEN (OPMOM HIM3HM Ha Cylie. B 3TO e BpeMs OT NepHaThIX AVHO3aBPOR
3TO «KEMOPUINCKIM B3PbIBOM» — 38 KOPOTKMI 060CcobUNUCh NepBbIe NTHLBI. Men cTan anoxor bBypHOro Pa3BUTHS LIBETKOBbLIX PACTEHUIA, KOTOPbIE
reoNOrMYECKMA MU BO3HMKAW MOYTH BCE OBICTPO PacnpoOCTPaHWANCh NO NAaHeTe, a APeBHYVIE PENTUNNK AOCTUIM MK CBOETO Pa3HOObpasusl.

COBPEMEHHbIE TUMbI XKMBOTHbIX. B OpAoBHKe

KN3Hb NPOLO/MHKANA NPOLBETATL B OKEAHax,
ChopMmnpoBanyce Nepesle KOpannoBble

pucbl, @ MOPCKME HECMO3BOHOYHblE 1OCTUMN
HeBWAAHHOIo pasHoobpasus. B cunype pacteHns
BbILUMM Ha CYLLIY, NOKPLIBas bepera Mxamu

V1 NPOCTBIMU COCYAMCTbIMM (hOpMamMM.

B 1eBOHe NO3BOHOYHbIE HA4anm aKTVBHO OCBaMNBaTb
HOBbIE HNLWW. HEKOTOPBIE U3 HNX MOKUHYN BOLY,
AaB Havano ambunorsm. KapboH 6bin BpemeHeMm
TUraHTCKMX BONOTUCTbIX 1ECOB, MiE POCN

XBOLLW U NAAYHbI BbICOTON C MHOTO3TAXHbI AOM.

B 370 Bpemsa nosBuanch nepsble penTuimm —
XKMBOTHbIE, CNOCODHbIE X1Tb BAAAM OT BOAbI.
MNepMb 3aBepwiiia Naneo3oi. KOHTUHEHTSI
00BbeANHUANCH B CYNEPKOHTUHEHT lNaHreto, knumat
CTan bonee 3acyWnmnBbiM.

CpaBHWTENbHbIN pa3mep
6paxmno3aspa, AUNI0A0KA,
BbIMepLUEro Hocopora
WHLPVKOTEPYS U MaMOHTa
OTHOCUTENbHO KpYMHENLero
COBPEMEHHOIO XNBOTHOIO —
CMHEro K1Ta — 1 YeNoBekKa.

CTpemuTenbHasi 3BooLMS
MJIEKOMUTAIOLLMX NPUBeSa

K BO3HMKHOBEH MO
NpuUMaToB, B TOM Yuce
YesloBEKOOHPa3HbIX 06e3bsiH.

KaiHo301 — 3pa
MJIEKOIIMTAKOIIUX

[locne ncyesHoBeHUs AOVHO3aBpPOB Ha4aslca
naneoreHoBsI Nepron. MaekonuTatoume

3aHANM 0CBODOAMBLINECS SKONOTUYECKME HIALLN

v cTanu 6bICTpO 3BOMIIOYMOHMPOBATL. B HeoreHe
J‘IaHﬂ‘U_Iadeb\ 3eMu yKe HaNnoMKUHaNU CoBpeMeHHbIe.
IMEHHO B 3TO BpEMS Ha ADpPUIKEHCKOM KOHTUHEHTE
lannoumreHna — ogHO U3 caMbixX 3arafiovHbIX NOSABWINCE MEPBbIe TOMVHMAbI — HalW Aaneke

1 NPUYYAIMBBIX CYLLECTB KeMBPUIMCKOro neproaa. npegxrn.

MaccosBsie BbIMHPAHUA

B nctopuu 3emnu 6binv nepuodsbl, korga buoctepa cTankupanach ¢ rmobanbHbIMK KaTacTpodamMm — MacCOBbIMU BbIMUPAHUSIMU.
3TO pagunKanbHO MEHSIN0 06K MAAHETbI, OTKPbIBAs LOPOry HOBbIM (hopMaM XU3HMK:

* OPLOBUKCKO-CUYPUNCKOE BbIMUPaHUe (443 M/IH JIET Ha3ag): ucyesno fo 60 % MOPCKMX POAOB;

* IEBOHCKOE BbIMMpaHue (359 M/IH NeT Ha3af) 3aTPOHYJIO0 ITaBHbIM 06pa3oM MOPCKYHO XU3Hb;

* BE/IMKOE MEPMCKOE BbiMMpaHue (252 MIH JIeT Ha3ap): caMoe MacluTabHoe, yHUUYTOXeHOo 7o 90-96 % Bcex pofoB.;

* TPMacoBoe BbiMMpaHue (201 MAH NeT Hasag) YHUYTOXUA0 npuMepHo 70-80 % BMAOB, PacYMCTUB NyTb AMHO3aBPaM;

* MeJI-NasieoreHoBoE BbIMMpaHue (66 M/IH NeT Ha3ag) NpYBENo K rmbenv AMHO3aBPOB U MCYE3HOBEHMIO aMMOHUTOB, PaANKanbHO
M3MEHUB COCTaB 0bMUTATENEN CYLLIM U OKeaHa.

MosiBNeHue syKapmoTon
1 MeKonuTatoume
lNepBble HazeMHble
[epBble roMUHVbI

Spviakapckas 6uTea
lepBble AvHO3aBPbI
opraHuambl

DOTEPO30 daHepo30m

MHO30M1

aneonpoTepo30 Me3onpoTepo3oi HeonpoTepo3ol Maneosoi Me3o30i1

Kait

fOpa
Men
[aneoreH
Heorex
YeTBepTUYHbIN

Samakapuin
Cun

1600 1000 539 251 66



IlepBbI€ OpraHU3MEI

MepBble NPU3HAKM XU3HU NOSIBUANCH NPUMEPHO Yepe3 1 Mappa feT nocsie hopMUpPOBaHUS NIAHETbl — OKOJO 3,5-4 Mpa NeT Ha3ag,
OOHUMM U3 CaMblX paHHUX U yOeanTeNbHbIX CBUAETENBCTB CHNTAOTCA CTPOMATONNUTI.

YT06bl 06HAPYXMTb Cliefbl APEBHMX OPraHN3MOB, yYeHbIe aHANN3UPYIOT COOTHOLLEHME M30TOMOB YINEPOAA B FOPHbIX MOPOAAX.
MuKpo6unoTa npegnoymnTaet nerkunii nsoton yrnepoaa C , 1 octaBnseT xapakTepHbli Cief, B XMMUYECKOM COCTaBe OKpyKatoLuen
cpepnpbl. B nopogax n3 MpeHnaHany Bo3pacToM okoso 3,8 Mpa neT 6bi1n 06HapyeHbl Takne U30TOMHbIE CUTHATYPbI.

PHK (PUBOHYKEMHOBAS KNC/IOTA) [HK (QE3OKCUPVBOHYKNENHOBAS KUC/TOTA)
PHK — nmepBas MoJieKyJia
KN3HHU

CaxapodochaTHsli

CerofHs CYUTALTCA, HTO WIM3Hb Hadanacs ¢ PHK — HyxneuHosbie =¥ ocToB
PUBOHYKNeNHOBOW KNCNOTbI. B otnnyme ot AHK, A30TWCTbIE OCHOBAHNA OCHOBaHMA A30TVCTbIE OCHOBAH/A
PHK MOXeT He TONbKO XpaHnTb MHADOPMaLKIO, ¥ g . e I "y .
HO M KaTan13npoBaTh XMMNYECKME peaKLMM. p N ’ o G
37O fenaet ee naeansHbIM KaHaMAaTOM 3 3 o
Ha pOfb NepPBO OKMBOM» MONeKybl. COrnacHo N oo CnapenHole " "
rmnotese PHK-Mupa, B ApeBHEM OKeaHe Ypauun (U) ALeHUH (A) OCHOBaHVA Tumun (T) AgeHUH (A)

MO 00Pa30BaTbCs KOPOTKMeE Lenoykn PHK,
CNOCOOHbIE K CaMOKOMUPOBaHMWIO.

Ho cTpykTypa PHK nerxko paspywaetcs N = HiN o

noa AencTeMeM pasHbix hakTopos. [oaTomy " - \

B KaKO1-TO MOMEHT 3BOJIIOLMS «MepeLlfia»

Ha bonee ycTonunsyto Monexyny — AHK i e @t ot -
)

(1e30KCUPUBOHYKIEMHOBYIO KACNOTY).

UnTo3smH (C) TyaHwuH (G UnTo3suH (C) TyaHwH (G)

OoT MOJIEKYJI K KJIeTKaM CtpykTypa monekyn PHK v OHK.

Kak ToNbKo MOSBUAMCH CAMOBOCMPOU3BOASLIMECS
MOJeKYNbl, Ha4anack 3BOMNOLMS. HeKoTopble

V3 HUX CTanu OB bEAVHATLCS B MPOCThIE CUCTEMbI,
OKPYXEeHHbIe NMNUAHBIMU MeMOpaHaMu, —
Npoobpa3sbl KNETOK. TaKyve CTPYKTYPbl MOMIY
3alMLIETh BHYTPEHHVIE DeaKLMm OT BHeWHel
cpefibl 1 obecnevnBaTbh OOMEH BelleCTs.

Co BpemeHeM 3T NPOTOKNETKN YCOKHSINCE,
NOSABNSNVICE MEXAHW3MbI Perynsumu, obMeHa
reHeTn4ecKon nHdopMaLmeit 1 crHTesa

6enKoB. TaKk BO3HVIKNW NepBble OAHOKNETOYHble
OpraHi3Mbl — NPOKaPUOTBI, NOXOXKME

Ha coBpemMeHHble bakTepui. OHU CTanm OCHOBOW
BCell nocneayiollen b1onoruyecKo 3BoNLNN,

CerogHsl camas pacrnpocTpaHeHHas
6aKTepvm Ha 3eMne — KuLeYyHas nanoyka.

N B3anuse lLiapk-beit Ha 3anagHoM
\ ¥ 4 nobepexbe ABCTPannmn MOXHO
YBUAETb CTPOMATONMUTbI — CIOUCTbIE

LUMaHobaKTepuii, CyLLeCcTBYOLWNMN
MOYTM B HEM3MEHHOM BUAE yxe bonee
3,5 mMapga ner.

CTPYKTYpbl, 06pa3oBaHHble KONOHUAMY



ITocsiegHUN YHUBePCAJIBLHBINA 00U IIPe 0K

MocneaHW yHBepCanbHbI OOLLMIA NPEAOK — 3TO MMNOTETUYECKMUI OPTraHN3M, XKUBLIWI NPUMEPHO
3,5-4 MNpa neT Hadad. OH yMen CvHTe3MpoBaTh HEMKK, MCMONb30BaTh HYKNEOTUAb! 1, BO3MOXHO,
[aXe perynupoBaTh BHYTPEHHME MPOLECCH]. ITOT MUKPOOPraHK3M CTan TOM TOHKOM, OT KOTOPOWA
Ha4YvHaeTCs eiMHOe APEBO XM3HW. Bce Bronormyeckue Buasl — oT HaKTepuin B MOYBE A0 AePeBbLEB,
rpVbOB W Ntoflen — SBAAIOTCS €ro MOTOMKaMM.

3naku PakoobpasHble

BaHaHbI BYyNnapHoHorue
Manbmbl AAsynap

Hacekomble

[poxokn

[BygonsHole

3e/1eHble BOAOPOC/N XBOHbIE

MonntocKm

AHTOLLEPOTOBUAHbIE

yoKn

baktepun

[lanopoTHMKM

Mepy3bl

POTOCTb anblbl

OpraHb

MuTOXOHAPUN U A4PO

OHK

MOCNEAHWI YHUBEPCA/TbHbIA OBLLA MPEAOK

OTKyza B3SUTHCh OpraHN4YeCcKHe MOJIEKYJIbI?

Bce runoTesbl cxogaTCs B OQHOM: XMU3Hb BO3HWUK/IA HE MTHOBEHHO, @ Yepe3 AIUTENbHbIN 3Tan
XMMUYECKOM 3BOOLMN. [epBble KNETKU CTafin pe3ybTaToOM MOCTENEHHOO YCIOXKHEHUS
MOJIEKYIAAPHbIX CUCTEM, I ClyYaiHble KOMBUHALMMN 1 OT6OP BENU K MOSBAEHUIO CTPYKTYP,
CMOCOBHbIX K CAMOBOCTIPOU3BEAEHNIO M 0BOMEHY BELLECTB.

T'umoTe3a OHOXUMHYECKOH 3Bo/IoNIH OnapuHa — XoJieiHa

B aTmocdepe gpeBHel 3eMnu, IMILEHHOW KMCNOPOAa, MO AeNCTBUEM ynbTpaduoneTa, MONHWUIA

N BYNIKQHUYECKOW aKTUBHOCTM MPOUCXOA NI CUHTES C/TIOXKHbIX OPraHNYeCKMX COEANUHEHNIA U3 NMPOCTHIX.
OHV HaKanMBanvuch B «NMepBUYHOM BYIbOHE» OKEaHOB, e NocTeneHHo 06pa3oBbIBaNNCh
KoaLlepBaTbl — Kamnn 6MOreHHbIX COeAMHEHWN, CNOCOBHbIE 06MEHMBaTbCA MAaTEPUEN C OKPYIXKAIOLLEN
cpepoii. CerofiHs KOHLENLMSA «NepBUYHOTO BYNIbOHa» CYNTAETCS YCTapEeBLLEN.

I'umoTesa MUKPOMOJIHUMI

JTa rnnoTesa NpegnosaraeT, YTO OpraHMYeCKME MONEKY bl MO (HOPMUPOBATLCS HE TOSIbKO
npu ygapax MOJIHUIM, HO 1 B pe3y/ibTaTe KPOLLEYHbIX 3IeKTPUYECKNX PA3PAL0B MEXAY KanasMu
BO/bl B BOZOMAAAX UM MOPCKOM npuboe.

I'mmore3a maHCIEpMHH

CTOPOHHWKM JaHHOM r1noTe3bl MPeanonaratoT, YTO XU3Hb UM ee 3a4aTKy Oblin 3aHeCeHbI Ha 3emito
13 KOCMOCA — C METEOPUTaMM UM KOMETaMU. I3BECTHO, YTO HEKOTOPbIE MUKPOOPTraHM3Mbl 1 UX CTOPbI
CMOCOBHbI BbIAEPXKMBATb SKCTPEMasIbHbIE YC/IOBYS: paguaLyio, BakyyM, HU3KMe TemnepaTtypbl. OgHaKo
3Ta r1noTesa CKopee NepPeHOCUT BOMPOC O MPOUCXOXKAEHNMN XU3H B [1pyroe MecTo, YeM peLLaeT ero.

AMbrBUN
Mopckue
3Be3/b
Pbibbl
JK30-
cKenet
\I’IepBMuHo / AMHNOH
\ n

lroan

[nMnaH3e

Cymyatble

[MnaueHTa

epcTb

[103BOHOYHMK

BTOpMWHOpOTOCTb

HepBHas 1 cocyamncTas cucTemb!

MpocTble
caxapa
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CnoxHble
caxapa

dunoreHeTNYECKOE iEPEBO
MOKa3blBaET, KaK pa3Hble BUfbl
MPOU30LLAN OT 06LMX NPEeaKOB.
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[1Ba BMCOYHbIX oTBepcTnA

«MEPBUYHBIN BY/IbOH»

9” ..0 ®
4"'|k} ‘f ® L
RIS AMUHOKNCNOTBI HykneoTngpl

KNCNOTbI

\ \
JinnuaHble
MembpaHsbl

¢ /

Benku [HK, PHK

MPUMUTUNBHAA KTETKA



IBOJIIOIIUSA

JIBONOLMNS — €CTECTBEHHbIV NMPOLLECC, B XOAE KOTOPOIO XMBbl€ OPraHN3Mbl CO BpEMEHEM U3MeHsItoTcs. OHa npeacTaBnsieT

cob0M He IMHENHbIN NYTb OT «MPOCTOr0» K «C/IOXHOMY», @ MHOTOBEKTOPHOE ANBEPreHTHOE Pa3BUTUE, FAe BbDKMBAKOT Hanbonee
npucnocobneHHble hopMbl. 3TO OCHOBA BCe Bonorumn, o6bsICHsOLWAs, NoYeMy X13Hb Ha 3em/ie Tak pa3HoobpasHa — 1 novyemy
y Hac ¢ 6baHaHamu 60 % obLnx reHoB.

3BOMIOLMS MPOUCXOAUT NOCTOSHHO — Aaxke ceyac. Hanpumep, 6akTepun 6bICTPO 3BONOLMOHMPYIOT, MprobpeTas

YCTOMYMBOCTb K aHTUBMOTUKAM. BUpYChbIl, TaKMe KaK FpUMn UIN KOPOHABUPYC, MOCTOSIHHO MyTUPYIOT. [loMaLHMe XXUBOTHbIE

M CENbCKOXO3ANCTBEHHbIE PACTEHNS — pe3ynbTaT MCKYCCTBEHHOIO 0T60pa, pa3HOBUAHOCTU 3BOJTIOLMN, YIPABSEMON YE/IOBEKOM.

PA3BUTUE XWU3HW V1 MOABIEHUE XXNBbIX OPTAHU3MOB HA 3EMJIE.

L

4

© A T
JyKapu1oThl [YOKU U FpUBbI Pbi6bl MnekonuTawue y
Bonbluon g %1.
B3pbIB m YenoBek pasymHbiii
Pentnnnu, MpuUMaTbI
[/HO3aBPbI

bakTepun Kopannbl

dopmuposaHme 3eman

MAH neT
Ha3ap

700) (B00

MpocTeiiwne

-
£

Mepys3bl
MHOFOHOXKM
PakoobpasHble
ApaxHugbl
Mrnokoxue
Hepsn
Monntocku
YneHucToHorve

®opmuposaHmne ConHua [TpoKapuoTbl

\_)*

N 74
/E\

LiBeTbl 1 nyenbl

[osBneHve
Kucnopoga
B aTMocdepe

TeTtpanoab!
Hacekomble
AmdrbUM

ABCTpanonuTek

EcTecTBEeHHBIHN 0TOOP

B niobolt nonynsumm opraHusMoB — byab
TO BaKTEepUM, NTULBI NN lepeBbs — BCeraa
eCTb Pa3Ho0bpasne Npr3HaKos. Iy
PasNUYMs MOTYT ObITb HE3HAYUTENbHbIMMY,
HO B YCIOBUSIX KOHKYDEHLVN 3@ PecypCbl
OHW CTGHOBSTCS pellatolyMu. Te, KTo ny4e
NpUCNocodneH K ycroBusM cpefsl, Halle
OCTaBNSOT NOTOMCTBO. TakK, Lar 3a Warom,
NONYASILNMS MEHSIETCS — 3TO U eCTh
3BOMOUMS HYepe3 eCTeCTBEHHbI 0THOP.
XOTs 3TOT MEXaHW3M — [MaBHbIN ABVraTeNb
anantauuu, oH paboTaeT BMecTe C ApYrumMm
npoueccamu: MyTaUnsMu, KoTopsle
CO3/1310T HOBbIE NMPU3HAKM; FeHETUYECKUM

AperidomM — CnyYanHbIMK U3MEHeHVISIMN
B 4acTOTe reHoB; MUrpauven —
nepemeLiBaHNEM reHOB MEXay
NoNyASUMSMA.

MpoMbILWNEHHbI MenaHn3m y 6abouek — 3To npumep BbICTPOro ectecTBEHHOTO oT6opa. B Hauane UHAYCTPUANbHOW
pesontounmn 6aboukn Gepesosble NAJEHNLbI C HENbIMU KPbINbAMM JlydLle MAaCKMPOBAUCh HA CBET/IbIX WLLANHUKAX,

HO Noc/ie TOro Kak Bblbpochl oT pabpuK younm pacTUTeNbHOCTb M 3aKONTUAW AepeBbs, TEMHblE 0COBM CTann He3ameTHee
ANA NTUL, U NONYYUAN NPENMYLLECTBO.
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AN\ CvictemaTi3npoBaBs cBou HabloAeHUS 3a NPUPoaoii Fananarocckmx ocTpoBoOB, Yapnb3 [JapsuH

AN\ CPOPMYNMPOBa OCHOBHbIE NONOXKEHNS TEOPUM eCTECTBEHHOrO 0T6OopA.

ITos10BO# OTOOP

Tak Ha3bIBaeTCsl 0CO6bIN MEXAHN3M 3BOJTIOLUN, MPY KOTOPOM MPU3HAKM, MOBbILWAMOLNE LIAHCHI
Ha yCneLHoe pa3MHOXeHMeE, NepeatoTCsl MOTOMKaM Yallle, YeM apyrue. Eciv ecTecTBeHHbIN
0oT6Op OPUEHTMPOBAH Ha BbXXMBAEMOCTb, TO MONOBON — Ha PENPOAYKTUBHbIN yCrex:

OH MOOLLPSIET TEX, KTO NyYLle NPUBEKaET NapTHEPOB UM NOBEXAAET B KOHKYPEHLMUN 32 HUX.

PasMHO>KeHHe BaKHee BbDKHBaHUA

MonoBoi 0T60p NPOSIBASETCS B ABYX OCHOBHbIX hopMax. Bo-nepBbix, 0AvH Nos (Yalue Bcero
CaMKM) BbIGUPAET NMapTHepa Mo onpegeneHHbIM NPU3HaKaM: SPKOMY ONePeHUHO, CIOXKHbIM
MeCHsIM, TaHLaM, AEMOHCTPALIMUN CUMbI AW 3A0POBbS. BO-BTOPbIX, CaMLibl (MM caMKu)
COpPEeBHYIOTCS APYT C APYrOM 3a JOCTYN K NapTHepaM. Mpu3HaKu, KOTopble MOMOratoT B 3TUX
CUTYaLMsIX, MOTYT ObITb O4EHb 3aMETHbIMU, HO He 0643aTeNbHO MOME3HBIMU AN BbDKMBAHUS.

MPUMEPbI MO/1I0BOTO OTBOPA.

Kpacora TpedyeT >kepTB

MonoBoi 0T60p — 3TO BaXKHeNLLIAs YacTb
3BOJIIOLMOHHOIO MPOLIECCa, MOCKO/IbKY MMEHHO OT Hero
3aBMCUT BO3MOXXHOCTb NMPOZOMKEHNS pofa. [laxe

ecnv 0cobb He camasi BbIHOC/IMBAs, HO OHa OCTaBuUa
60/bLLEe MOTOMKOB, €€ reHbl 6yyT pacnpoCcTpaHATbCS.
Hanpumep, MbIWHbIA XBOCT MABANHOB UM POra OJiIeHeNn
MeLWakrT UM CKPbIBaTbCA NN y6eraTb OT XULWHNKOB,

HO AN CaMOK 3TO NPU3HaK NMpPpMBAEKATE/IbHOCTH,
MO3TOMY OH COXpaHsieTCs.

TakuM 06pa3om, MHOTAA NOOBOV OT6OP NPOTUBOPEYNT
ecTecTBeHHOMY. Toraa 3BoOLMS 6anaHCUpyeT Mexay
BbDKMBaHUEM U NMPUB/IEKATE/IbHOCTbLHO.

CaMKM naBAvHOB BbI6VIpa}OT CaML OB C CaMbIMU Camupl o/ieHen ¢ 6obWyMM poramu Yauie I'IO6E)Kﬂ,aPOT CaMLbl WaNaWHWUKOB CTPOSAT C/IOXHbIe rHe3[a-

MNbILWHbIMN XBOCTaMMW. B MoeAUHKaX 1 NMNoy4akoT AOCTYN K CaMKaM.

wanawn 1 yKpallarT Ux, YTO6bI npuesiedb CaMKy.
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Knetka —
MUHUMabHas
CTPYKTYpHas

1 PYHKUMOHanbHas
efnHMLa

BCETr0 XWBOTO.

Bce opraHunambl
cocTosT NMbo

13 oHON, N6

3 MHOXeCTBa
KNeToK.

10

YPOBHW OPTAHU3ALNU NUBOTO OPTAHU3MA.

Y MHOTFOKNETOYHbIX
OpraH1M3MOoB KNETKM
06beANHAIOTCS B TKaHU.
KneTkn ogHOM TKaHu

CXOAHbI MO CTPOEHUIO
M BbINOHAOT O6Ll.l,y|'0

DyHKLUMIO.

BHYTpU Knetku
CYLLECTBYET CIOXHAsA

OpraHn3auu4: oHa
COCTOMUT 13 MeM6paHb\,
opraHesnn, reHeTn4eckoro
MaTepuana.

TkaHW 0bpasytoT opraHbl. OpraHbl 06beAnHAOTCS
Kaxablil opraH BeINOAHSET B L|E/IOCTHbI OpraHn3m.
onpeaeneHHyio hyHKLMo. Ha aTom ypoBHe

CeppLie XVBOTHOTO, NCT NPOSIBNSOTCS Takyie CBOVCTBA
WAV KOPEHb PacTeHNs — XKV3HW, KaK NMoBefeHve,
NpUMepPbI OPraHoB, pa3BUTHE, Pa3MHOXeHVEe
COCTOSLUMX V13 HECKOBKMX 1 B3avMopelicT1e

C OKpY)XatoLLLel CPeaoN.

TUMNOB TKaHEN. J

YK1Bble OpraHun3mMbl MOCTPOEHbI 3 TEX xe
aTOMOB 1 MOMIEKYJ1, YTO U HEXMBAA NPUPOAA.
/13 aTOMOB (POPMVPYIOTCA MONEKYbI — BOAA,
6enkv, MMnNuaBl, yrneBogbl, HyKnerHoBsble
KWUCNOTbI. Ha 3TOM ypOBHE 3aKNna/blBatoTcs
OCHOBHbIE CBOMCTBA XM3HN.

CumMeTpus

HecmoTps Ha pa3nnyus hopM, COPasMepHOCTb YacTell Tena
MPUCYLLA BCEM XKMBbIM CyLLECTBAM. []aXe B aCHMMETPUYHbIX
opraHu3Max CTPYKTypHast rapMOHUs COXpaHsieTcst Ha bonee ryboKmx
YPOBHSIX — KNETOYHOM, MONEKYNSPHOM VN1 IMOPUOHANBHOM.

[1ns pannanbHO-CUMMETPUYHBIX DOPM XapaKTEPHO

YCTPOMCTBO TeNa, KOTOPOE MOXHO PasfennTh Ha HECKOMBKO
OfIVIHAKOBbIX YaCTel, MPOBEeAs NNOCKOCTN Yepe3 LeHTPasbHYyIo

0Cb. ITO CBOMCTBEHHO BWAaM, BEAYLIM NMPUKPENIEHHbIV

VI ManomMoABKIKHbIA 0OPa3 KN3HW, YTO NO3BOASET UM OAVHAKOBO
3(MMOEKTUBHO BOCMPUHMMATb CUTHANbI 1 BO3AENCTBIME Cpefpl
CO BCEX CTOPOH.

Teno opraH1M3MoB C [1BYCTOPOHHEN CUMMETPUEN MOXHO
PasfeNnTh TONBKO OAHOM NNOCKOCTBIO Ha MPaByto 1 NEBYIO
MOMOBYHbI. TakOe YCTPOICTBO CBSA3aHO C aKTUBHbIM
ABVDKEHWEM 1 HAanpaBeHHbIM 0BPa3oM KU3HMU.

OHO conpoBoxaaeTcst (hopMUpoOBaHeM NepeaHero

Vi 3aiHero KoHLa Tena, a Takke KOHLeHTpaumen
OpraHoB 4yBCTB W HEPBHbIX LIEHTPOB B NepefHei 4acTu.

PafansHas cUMMETPUS [IBYCTOPOHHSIS CUMMETPUS]

HenoBek, KaK v 1pyrvie N03BOHOYHbIE, TOCTPOEH MO NPUIHLIMMY
ABYCTOPOHHEW (b1naTepansHo) CUMMETPUN, TENO AENNTCS Ha ABE
NOJMOBKHbI — MPaBYIO U NEBYI0. [PaHULEN MEXY HMU SBMSETCS
cpeaviHHas (MeamaHHas) NNOCKOCTb, PACMONOKEHHAS BEPTUKANBHO
VI OPUEHTMPOBAHHAS CMEPeaV Ha3a/ B CArUTTalbHOM HamnpaBneHnm
(oT nat. sagitta — cTpena). 3Ty NNOCKOCTb Ha3bIBAIOT Tatoke
carnTTanbHol. OHa OTAENSEeT NPaByto NOMOBVIHY Tena OT 1EBOW.



beH,Cl,aMeHTaJ'I bHbIM CXO4CTBOM:

MOneKyn;

Bce xuBble opraHn3mbl 06begnHSAET CNOCOHBHOCTL K pa3MHOXeHUt0. Bnarogaps

OOI1He 4yepThI

HecMoTps Ha orpoMHoe pasHoobpasune popMm, BCe 3eMHble CyLLLeCTBA 06 bEANHEHDI

* B UX OCHOBE 1eXKAaT OJIHWN U Te e XUMUYECKME I/IEMEHTbI;
* KaXXAbl 06nagaeT KNeToYHbIM CTPOEHUEM;
* reHeTn4Yeckas MHHoOpPMaLUs XpPaHUTCS U NepeaaeTcs C NOMOLLbI YHUBEPCanbHbIX

« 0OMeH BelLLecTB ONMpaeTcst Ha eAnHble BUOXMMUYECKNE MPUHLMMDI.
" Mopob6HOe poaCTBO YKa3biBaET Ha 06LLEeE MPOUCXOXKAEHME BCEX XKMBbIX
M 1 OpraHM3MOB N NMOAYEPKMBAET, YTO XKM3Hb Ha 3eMie — 3TO He C/lyYaliHbli Habop 3N1EMEHTOB,
a uenocTHasa cMcTema, pa3BMBaBLLASCA MO eAMHbIM 3aKOHaM.

3emnsa Kak heHoMeH brocdepsl

3TOMY XXWU3Hb COXPAHSAETCS M pa3BMBaETCS: 0CO6M NepefatoT CBOMM NMOTOMKAM
HacneACTBEHHbIE MPU3HAKM — OT CTPOEHUSI TeJla 10 MOBEeAEHYECKMX
0COB6EHHOCTEN. Y MHOTMX BUAOB BOCMPOM3BOACTBO HE OFpaHNYMBaAETCS
nosiBNeHMeM NoToMCTBa. PoanTenu 4acto 3a60TATCA O AeTeHbILLIax, 3alMLL AT
NX OT XMLLHMKOB, obecrneynBatoT NuLLei 1 o6yyatoT HaBbikaM BbDKUBAHUS.

Y MAIEKOMUTAKLLMX 3TO NPOSABASAETCS 0COBEHHO SIPKO B A/IUTENIbHOM
BCKapM/MBaHUM MOJIOKOM, (hOPMMPOBaAHNM COLMANbHbIX CBSA3EN, 06y4eHun

OXO0Te 1IN MOUCKY NULLN.

Nerkue 3aHrMatoT 60/1bLIYI0 YaCTb rPyaAHOM
KNETKI, OKpY>as cepaLe v KpyrHble COCYAb.
3TO NapHbI Oprax, Aenswumics Ha nesoe

v npaBoe nerkoe. OHK He SBNSIOTCS CTPOTro
CYMMETPUYHbBIMU — B X0fe 3BoNMtoLmMKM 1x hopma
NOACTPOUNACH MO/ PACNONOKEHE COCEAHNIX
BHYTPEHHWX OPraHOB.

Cepple He HaxoamuTCs TOYHO

no LeHTpy. MprMepHOo 2/3 ero Macchl
CMeLLEHO BNEBO OT CPeAHeN NUHN
Tena, n N1k 1/3 HaxoauTCs crpasa.
Ero BepxylKa HanpasieHa BHI3,
BMepes 1 BNeso.

TeM He MeHee B HeM NPOCeXMBaeTCs
aHaToOMM4ecKas CMMMeTpua
(NpaBas v nesas CTOpPOHbI): cepaLe
pasfeneHo neperopofKoil Ha ase
M307MPOBAHHbIE YaCTV, KOTOPbIE
BbIMOHAOT PasHble 3a4a4qu.

B Hem Takxe BblaenstoTcs

NeBble 1 Npasble Npeacepana
NOKENYAOHKN.

BHyTpw OpiolWHOM NoNocTy
LapUT «ynopsfodeHHas
acuMmMeTpus». Ecam mel

MbIC/IEHHO NPOBEAEM NMHUIO
NoCepefnHe X1BOTa, OpraHsi
cnesa v cnpaga byayT

KapanHansHO OTANYaTHCS.

OpHaKro B Ntobom

13 HUX HaboaaeTcs
cuMmmeTpus. Hanpumep,
B KMLUEYHMKeE 3TO
CTPOEHVE CTEHKN.
Ecnn paspesatb
KULLKY Nnomnepex,

TO ee cnov (cnmsucTas,
NOACAV3MCTas,
= MbILULBI) ByayT

N panansbHo

CUMMETPUYHbI.
X
3

3710 no3Bonset

KMLLEYHMKY

paBHOMEpPHO

OKUMaTbCS

1 NPOTaK1BaTh

\ nuiLy.

.

N

ACI/IMMETpI/ISI KU3HU

JHaHTMOMEPbI — 3TO MOJNEKYJIbl, KOTOPbIE ABAIOTCS 3€pPKasibHbIM
OTpaXKxeHVEeM [pyr Apyra, HO He COBMAAAtoT NPY HANOXEHUH,

Kak npaBas 1 neBas lagoHu. Takoe CBONCTBO Ha3blBaeTCs
XUPanbHOCTbI. XMpasbHble MOMEKY/bl UMEIOT OAUHAKOBbIN
COCTaB ¥ NOCNe0BaTeNbHOCTb CBA3EM, HO OTIMYALOTCA
MPOCTPAHCTBEHHOW KOHUrypaLmen.

L woim D?

B 6uoxumum ato KPUTUYECKU BaXXHO: Hanpnmep, aMMHOKUCOTbI
B 6enKkax noyTu Bcerga umetot L-chopmy, a caxapa — D-hopmy,
XOTSl TEOPETUYECKN BO3MOXHbI 06€. ITa acUMMeTpuUst —
(byHpaMeHTaNbHbIV NPU3HAK XU3HU: DepMEHTbI, peLlenTopbl

1 OHK «3aTo4eHbl» Nof onpegeneHHyo XMpPanbHOCTb, U ee
HapyLlleHune genaet MoneKyny 61onorMyeckn HeaKTUBHOM

WS TOKCUYHOMN.

Mapa monekyn, KoTopbie
ABNAOTCA 3€PKabHbIMU
OTPAXXEHUAMMU ApYr
[pyra v He coBrnagatoT
NPY HANOXKEHUMN.

@ OHW BCerga XmpanbHbi.

Boobpaxaemoe 3epKano.

IIpUYUHBI aCUMMETPUH

MpUYMHbI TAKOFO MPEAMNOYTEHUS B0 KOHLIA HE SICHbI, HO eCTb
HECKO/IbKO rnnoTes.

HeKoTopble NccnefoBaHUS NMOKA3bIBAOT, YTO NOASPU30OBAHHbI
CBET OT 3Be3/, MOXET pa3pyLlaTb MOJIEKY bl OAHOIO SHaHTUOMEpa
CUNbHee, YeM Apyroro.

Ecnu B «nepBUYHOM BynbOHE» C/lyYaliHO 06pa3oBanoch YyTh
60/1bLLEe MOJIEKY/1 OAHOTO TUMA, aBTOKATAIMTUYECKME peaKLmnm
(camoycuneHmne) MO 3aKPENUTbL 3TOT MNEPEKOC.

MOBEPXHOCTH HEKOTOPbIX KPUCTA/IOB (Hanpumep, KBapLa)
06/1a1at0T XMPabHOCTBIO U MOTYT CNOCo6CTBOBaTh agcopbLmm
MOJIEKY/T OLHOFO SHAHTUOMEPA, YTO AANI0 CTapT aCUMMETPUN.
Cnabble B3anMOJeCTBUS Ha YPOBHE 3/1eMEHTAPHbIX HaCTUL
(Hanpumep, cnaboe sipepHoOe B3aMOAENCTBUE) CO3AAL0T
MUHMMasIbHOE pPas/inyme B SHEPTUUN MEXAY SHAHTMOMEPaMMU,
YTO MOI/IO MOBAUATL HA UX CTabUIBbHOCTb.

11



AHTpOIIOTEHES3

AHTponoreHes — 3BOMOLMS YeIOBEKA — 3TO AJ/IMHHAS U CNIOXHAs UCTOPUS, HaYaBLUAACS 3a40ro Ao nosiefneHns Homo sapiens.
Okono 25-30 M/H neT Ha3apg B AbpUKe XXMM NPUMaTbl, KOTOPble CTanu 0BLWNMN NpeaKaMu COBPEMEHHbIX FOMUHUE (TMH660HOB,
OpaHryTaHOB, FOPW, WMMMAH3e) U NtoAeN. ITU XUBOTHbIE Y)xe 06naganv psagoM NprU3HaAKOB, OTANYAKOLWMNX UX OT APYrnx 06e3bsiH:
6onee KpynHbIM MO3roM, OTCYTCTBMEM XBOCTA, CMOCOOHOCTLIO K 601€ee COXHOMY coLManbHOMY NoBegeHnto. OQHUM 13 TaKKX
paHHUX BMA0B 6bln Proconsul — necHol obuTaTenb, XUBLLIMIA 0KOM0 20 MAH NeT Ha3ag,.

MpuMepHO 6-8 MJTH 1eT Ha3aj, NPOM30LLEN BaXXHENLLMIA 3BONOLMOHHbIN NOBOPOT — pa3feneHne NMMHUN YeNloBeKa U LMMMaH3e.
Mocne 3TOro Hayanu NOSIBAATLCSA NepBble NPeAcTaBUTENN CEMENCTBA IOMUHNA, — CYLLECTB, KOTOpPbIe Oblnn Banxe K 1ogam,

4yeM K 06e3bsiHaM.

Homo sapiens (300 Tbic. 1eT Ha3apg — HacTosLee BpeMs)
YenoBeK pasyMHbIi — eMHCTBEHHbIN COBPEMeHHbIN BUf Yenoseka. OTanyaeTcs

Homo denisova € BbICOKWM 160M, Pa3BUTbIM MO3rOM, CMIOCODHOCTbIO K aOCTPAKTHOMY MbILWNEH IO,
= TbIC. 1IET Ha3apj : A3bIKY, NCKYCCTBY 1 CNNOXHbBIM COLIMabHbIM B3aMMO,D|eVICTBM9|M,

200-30
[leH1COBLbl N3BECTHbI T Ty SN
no HaxoakaM B [leH1coBo /1€ NosAAB/IEHMSA NEPBbIX
neuepe (Antaii). [eHeTHyecKn @ npegcTaBuTenen poga Homo
B 6/M30K K HeaHaepTanbLam, Homoeanterthalensis 3BO/IOLMA NOLLA MO HECKObKUM
HO MPEeACTaBNAN OTAENbHYIO
ﬂVIHMpfOﬂBHeC BKﬂaﬁLﬂB FeHg(bOH,q i (400-40 Thic. ner Ha3an) AT RERIERL. EINE G
coepeMeHHblx nioaei. :L‘:(mgege:::" ‘3‘,’ HearaepTansupl —xuTeny 40 TbIC. NeT Ha3ap, Ha 3emne

net nasag) ‘]‘ @ Clfprorial 1] Seiraptl ) CyLLECTBOBAIO HECKOMBKO BUAOB

M - A31u. Y HUX BbINO 0 H

MCHQC])]reMeOBaTeﬂVI Kpenkoe Tenocnoxenme, nwgen. no I'IOCTe!'IeHHO BCe,
Homo erectus soloensis CHVITagT oro NpUCNOCOBEHHOE K XONOAY. kpome Homo sapiens, ncyesnu.
(117-108 Thic. net Ha3ap) IDOMEXYTOHHOM CTaMel HeaHaepTanblibl pa3suam [eHeTMYecKne nccnegoBaHms
CyunTaercs @ocneuHeﬁ N3BECTHOW mexay Homo heidelbergensis g%ntgygyhzz;aiiaogzme NnoKasasnu, YTo COBpeMEeHHbIe oA
nonynsiyveli Homo erectus, u Homo sapiens. MHoraa pAAAL!, HeCyT ciefbl iPEBHUX CKPELMBaHWIA.
COXpaHMBLUENCSA Ha oCTpoBe S1Ba. €r0 OTHOCSIT K PaHHIM C/IOXHbIE OPYANS. s e 1 EEE T T s T 0
YXnn B No3aHeM nneiicToleHe, canueHcam CmewwuBanuce ¢ Homo P u
KOrfa yrKe CyL|ecTBoBanu paHHue sapiens, 0CTaByB cref reHOB HeaHgepTanbLeB, a y Xutenen
Homo sapiens. \ B Halllem reHome. OkeaHnn — 00 6 % reHoOB A,eHNCOBLIEB.

Homo ———
heidelbergensis
700-300 TbIC.
fle'r Hasap) Homo antecessor N OHK4enoseka 1 luMmnaH3e

Yenosek S;:a";’)'" — 800 Thic. ner N\ COBnapaer npumepHo

linens6 i £
FEMRC/IBLEPTLRMM XUN B Yenosex Ha 98-99 %. O6e3bsiHbI

B Adpuike 1 EBpore, ‘ B —
e P :
obnapan 6onee v obuTaTeNs EBPOTTHI YMEKT NCNOoNb30BaTb OpyauA,

KPYMHbIM MO3rOM, Yem . S T —— 0by4aTb MOTOMKOB, NPOSABAATb

Homo erectus pekinensis 3PEKTYChI.

=

(700-200 Tbic. neT Ha3apg,)

1 COBPEMEHHbIX .
Xun B Kutae, nssecteH coBpeme none

Mo HaxoaKam B “royKoyasHe.
Vcnonb30Ban oroHb ‘ rpynmbl 3TUX NPUMATOB Jaxe
1 KaMeHHbIE OpyANA. Homo erectus (1,9 MaH — 143 Tbic. 1eT Ha3ag) MMEIOT 3/1IEMEHTbI KY/bTYPbl —
e “enoBek NpsMOXoAsLLMA — OfMH 13 CaMblX YCMEWHbIX BUJOB: nepeqaoT NoBeaeHYeCKme
paccenuncs n3 Adpukn B EBpasuto. M3rotaBnmsan CnoxHble
opy/nsl, OXOTUNCS, UCTIONb30BaAN OrOHb. CHUTAETCS MPSMbIM MPUBbBIYKU N3 NOKOSIEHUSA
Homo ergaster (1,9-1,4 MAIH neT Hasag) ——e NpeaKoM MHOTMX No3aHMX hopM Homo. B MOKONEeHue.

Yenoek paboTatolmii — achpuKaHCKMi £ s
npegok Homo erectus. OTan4ancs

BbICOKIM POCTOM, MPOMOPLMAMY TeNa,

BNV3KMMU K COBPEMEHHbIM IOASAM.

BeposTHo, BNagen orHem.

Homo gautengensis

(1,9-0,6 MnH net Ha3apa)

> Ecnu npusHatb ero

- /i OTAENbHbIM BMOM, 3TO
% OAWH M3 CaMbIX PaHHNX
Homo rudolfensis Homo, XMBLUNIA AoNbLIE

(2,3-1,5 MnH net Haszapg) MHOTUX APY VX TNHWIA.
YenoseK pyaonbOCKMA X . Ho 60/1bWIHCTBO y4eHbIX

NpYMepPHO B TO e Bpems, d ¢ o~ OTHOCHAT HAXOAKM ero
410 1 Homo habilis. Otanyancs TS ocTaHKoBs K Homo habilis
60/1ee KpyMHbIM MO3rom L A“‘"‘ nam Homo ergaster.

1 MACCUBHbIM NIULEBbIM

ckenetom. Ero cTatyc

KaK OTAENbHOTO BIAa 10 CUX MOP

obeyxpaercs. Homo habilis

(2,4-1,4 mnH neT Ha3ap)
Yenosek ymenbiit. MepBsblii
npeacTaBuTens poaa

Homo. /13rotasnvsan Australopithecus
npocTeiilme KaMeHHble africanus (3,3-2,1 MaH
opyaus, 0bnapan 6énbWKM neT Hasap)
MO3rOM M0 CPaBHEH N0 Bonee
C aBCTpanonuTeKamu. «4€/10BEKOOOPA3HbIN»
Australopithecus afarensis ] aBCTpanonuTeK: nmen
(3,9-2,9 MniH net Ha3ap) % OKpYMbIN Yepen,
ABCTpaﬂOﬂVI/ITeK—O,CLI/IH MeHbLUVie 3y6bl, Yem
113 ApeBHeNWX NPeaKoB Yenosekxa. y athapckoro. Cyntaercs
XOAnA Ha iBYX HOrax, HO COXpaHsin Ba)XKHbIM 3BEHOM
NpUCnocobneHns K nasaHnio MexXay paHHUMM
no fiepeBbsiM. Camasi 13BecTHas ABCTPaNonuUTeKaMy
HaxofKa — CKeneT, KoTOPOMy Aann v pogom Homo.
nms frocu.
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Camas monogas

1 pa3BuTas HyacTb
MO3ra — HEOKOPTEKC.

Y 4yenoBeka oH 3aHUMaeT
oKono 80 % obbema
Mo3ra. MiMeHHO

3/1€Cb MPOUCXOANT
abcTpakTHoe
MbILUNEHWE, POXAAIOTCS
peyb 1 Hawe
CcamoCo3HaHue.

IBOJIIOIIHA MO3ra

Mo3r yenosexa — pesynsrat MUMIVOHOB NET 3BOMOLMM, Ha4YaBLIEACS
33710110 10 NosiBneHuns Homo sapiens. O6bem Mo3ra NepBbIX FOMUHWLA Obif
HEBONbLMM — OKO/0 300400 cM?, NPUMEPHO KaK Y COBPEMEHHbIX LIVMMaH3e.
OH obecneynBan 6a308Bble PYHKLMNU: OpPUEHTALMIO B MPOCTPaHCTBE,
couvanbHoe NoBefieHne, MCNob30BaHMe NPoCTbix 0pyanid. C TeyeHneMm
BpeMeru, 0cobeHHO y pofa Homo, MO3I Havas yBennymnsaTsesd B 0bbeme

N YCIOKHATLCSA. ITOT NMPOLIECC CONPOBOXAANCA PA3BUTNEM HEOKOPTEKCa —

MO3r MIeKONUTALOLLMX =
(nmbuyeckas cucTema)
BK/IOYAET r1MnnoKamn,

HOBOW KOpPbI BONbLWKX I‘IOﬂyu_lapM%. MUHAANNHY ¥ Ap. [MocneaHas

OoTBeYaeT 3a sMounn, NaMATb,
JBONOLMSA MO3ra — 3TO He 3aMeHa CTaporo Ha HOBOe, a CBOEO6pa3HOe MOTMBaUMIO.

HacnoeHwve. Kaxablii HOBbI ypOBEHb JjaBan CBOM NPenMyLLecTBa: 0CO3HaHHOe
noBefeHue, 6osiee CIOXHbIE COLMAbHbIE CBA3U, CMOCOBHOCTb K 06y4YeHMto
1 nepegaye 3HaHUN. IMEHHO 3TO cenano YesoBeka yHUKaAbHbIM BULOM.

PenTuNbHbINA MO3T (CTBON MO3ra 1 6a3abHble raHMuK) — camast APEBHSAS YaCTb MO3ra,
obLwasn Ans Bcex N03BOHOYHbIX. OHa OTBEYAET 33 MHCTUHKTbI, pedNeKchl, BbDKVBAHME.

Pacceisienue
yeJI0BeKa

Homo sapiens cchopmrpoBancs
B AcbpuKe nopsiaka
300 ThicsyeneTuit Hasaa.
Okono 120-130 TbIC. 1eT Haszaf
HeboMbLIMe rpynmbl YenoBeKa
pasyMHOro NPOHMUKAN Ha BAVIKHMY
1001900 BoCTOK, HO, BEPOATHO, HE OCTaBUN

: noToMKoB. Cnegytollas BoHa
pacceNeHns, Ha4aBLIasncs
60-70 TbIC. NeT Ha3af, CTana
pelatollen: Ntoay CHOBa BbILAN
13 ADPUKN 1 paccenmnmncs
no Espasnu, [as Ha4vano Bcem
200000 {1500 %2 - COBPEMEHHbIM MOMYAALMSAM.

B vTore 33 3TOT CPOK YenoBek

3aCeNu N NPAKTNYECKN BCIO NNIAHETY,
Kpome AHTapKTUAbI.

Murpaumm Yenoseka pasymHoOro
13 AGpVKM Ha OCTasbHble
KOHTUHEHTBI.

I'eHeTHUYeECKHE KOPHH 4Ye/s1oBeyeCTBa

MI/ITOXOHp,pVIaI'IbHaf-I EBau Y—XpOMOCOMHbIl‘/JI Apam — aBa peanbHbIX HeNTOBEKa, XUBLUNX OECATKU TbICAY NeT
Ha3apf, OT KOTOPbIX MO I'IpﬂMOﬁ JINHUN NPONCXOAAT BCE COBPEMEHHDbIE TI0AN — NO MaTepMHCKOVI n OTLI,OBCKOI\/II
COOTBETCTBEHHO.

MuroxoHapuaasHas EBa

JTa XeHLWuHa xuna npumepHo 150-200 Tbic. 1eT Ha3ag

B Acbprike. MUTOXOHIPUMN — SHEpreTUYeckne CTaHLmm
KNeTKn — copepxat cobecTBeHHyo [IHK, KoTopas nepegaertcs
TOJIbKO MO MAaTEPUHCKOMN IMHUK. TO €CTb KaXabll YeOBEK
noayyYaeT MUTOXoHApUanbHyto JHK oT cBoel maTepw,

a OHa — OT CBOEV MaTepu U T. 4.

CpaBHMBas MUTOXOHApUanbHyto AHKy ntogeii no Bcemy
MUPY, Y4€HbIe CMOIIN NPOCNEAUTb, YTO BCE COBPEMEHHbIE
JIOLM MPOUCXOASAT OT OAHOM XKEHLLMHbI, MUTOXOHAPMAbHAS
JINHUS KOTOPOI OKa3anacb eANHCTBEHHOW COXPaHUBLLENCS
[0 Halwmx gHel. KoHeYHo, oHa He 6blsia cyrybo ogHowm
npeacTaBUTeIbHULEN CBOETO BPEMEHM — MPOCTO

NN €e NOTOMKM MO XXEHCKON IMHUUN CTa/IX TEMU, YbSs
MUTOXOHApPUanbHaa AHK gowna fo Hac, He NpepBaBLUKCh

B BEKaX.

MuKpodoTorpadus KNeTku, Noay4YeHHas ¢ MOMOLLbIO
NPOCBEYMBAIOLLETO 3/IEKTPOHHOTO MUKPOCKOMA.
MWTOXOHA, PV NOKa3aHbl 3e/1I€HBIM LBETOM.

Y-XpoMOCOMHBIN AlaM

ITO MyXUMHa, KUBLLNIA B Adpurke npumMepHO 200-300 ThiC. NeT Ha3afd. Ero HasbiBakoT Tak NOTOMY, Y4TO Y-XpoMocoma
nepefaeTcs TO/IbKO OT OTLLA K CbiHY. CpaBHMBas Y-XpOMOCOMbI Y COBPEMEHHbIX MY>XYUH, y4€Hble NMPULLIN K BbIBOAY,
YTO BCE OHV MPOUCXOASAT OT OJHOrO O6LUErO MPEAKa MO MYXXCKON IMHUN.
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buoreorpaduueckKue
I[apcTBa

Buoreorpaduryeckoe LapcTBO (3KO30HA) — KpynHas TeppuTopuanbHas eguHuLa 3eMHoN buocdepsbl, 06begMHAW AN PEFNOHDI
C 061Lei 3BOSIOLMOHHON ncTopuen pnopbl 1 hayHbl U XapaKTepHbIMUK b1oLLeHO3aMK (3KocucTeMaMu). Takoe feneHne oTpaxkaeT
rnobanbHoOe pa3BUTME XU3HU Ha 3eMJie U CTYKUT OCHOBOW A1 HAYKU M MPaKTUKN oOXpaHbl 61uopa3Hoobpasusi. BHyTpu Kaxaomn
3KO30HbI BbIAENSOTCA COTHU SKOPErMOHOB.

PermoHom c cambim 60/1bLIMM
< < 6uopasHoobpasmem
Ha 3em/ie Npu3HaHbl
Tponuyeckne AHApbI.
OHu oxBaTbIBaOT
3HAYUTENIbHYHO YacTb
HO>kHOM AMepUKN
(oT Konymbum oo ApreHTuHbI)
1 NO NpaBy CYUTAIOTCA

Hanbonee 6oratomn

BMAAMM KTOPAYEN TOUKOM»
61opa3Ho0bpasns B MUpeE.
3necb obuTaeT Wwectan
YacTb BCEX BUAOB PacTeHWUI

Ha n/aHeTe, B TOM Yncne
KMHAWOMCKan BOCKOBas
naabma — 3HAEMUK U camas
BbICOKas NMasbma Ha 3emne.

BoceMb apcTB
Mwup, pa3geneHHbli Ha 3KO30HbI.
Brioreorpaduyeckme LapcTBa UCNOABb3YIOTCS A8 MaClTabHOro KapTMPOBaH NS BYONOrMYECKOrO pa3Ho0bpasns. Haxoaswasics Ha camom tore
OpHa 13 cambix PACMPOCTPaHEeHHbIX CXEM, KOTOPOM Mbl MPUAEPKMBAEMCS B 3TOM aTace, AefUT Cyllly Ha BOCEMb aHTapPKTMYECKan SKO30Ha He MoKasaHa.
OCHOBHHX3KOHOFM%GCKMX3OH.BOCHOBeTaKORJﬂeﬂeHMﬂﬂeMaTMCTODMKO*SBOHWUMOHHaﬂCBﬂ3bTaKCOHOB,CT€H€Hb ABmpana3Mﬂv1OKeaHMﬂO6begMHeHM
3HAEMU3Ma, reorpadmyeckrie bapbepbl VM 3MoxansHble CobbITUS, HanpUMep pasfaeneHre KOHTMHEHTOB, ONefeHeHs, OZHOM rpaHuLLEN, MOCKObKY UX UCTOPUS,
NOABEM rOp U T. M. dnopa u bayHa TeCcHO cBA3aHbI.
//// \\\\\\ ,/”’—”- “\\\\\
~ e e
Soge = K e o s ST b

[ManeapkTrka
HeapkTtuka

AdpoTponiika
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ITareapKkTHKa

Feorpadwus. Espona, 6dnblias 4acTs A3uK K 101y
OT apKTUYECKOM 30HbI 1 ceBepHas Adpuka.
0cob6eHHoCcTU. OOLIVIPHbIE IKOCUCTEMBI, BbICOKAS
CBSI3HOCTb PACTUTENBHOTO W OKMBOTHOMO MMPa U3-3a
MUrpaunii Mexay Esponoli n Asvei.

®nopa. OT apKTUYECKMX TYHAP 1 XBOWHOW Talry
[0 CTeneli v NyCTbiHb. XapakTepHbl bepessbl, enu,
COCHBbI, AyDbl, CTEMHbIE 3NaKN.

dayHa. byphiii MeaBeb, BOMK, 10Ch, KabaH,
CHeXHbIN Bapc, calirak. B TyHaApe — ceBepHbli
OneHb, neceLl, NeMMUHT. MHOTO NepeneTHbIX NTuL,

HHIoMa/1ancKas
9K030HA

Feorpacdums. 6onblas YacTs FOxHo v Horo-
BocTouHon A31K o nnHKK Yonneca.
OcobeHHocTHU. [leca c boraTolt hayHoM

V DNOPOIA; CMelleHMe a3naTCKmX

W aBCTPaNVINCKNX BUAOB B NEPEXOAHbIX

30Hax; OCTPOBHbIE 3HAEMUKU 1 OTPOMHOE
6riopa3sHoobpasre B TPOMMKaX.

dnopa. BraxHble TponnyecKmne

VI 3KBaTOpUansHble neca, MyCCoHHbIE Neca,
CaBaHHbl. B MMManasx 1 Ha ceBepHbIX OKpanHax
BCTpeyatoTcs AyObl, POAOAEHAPOHbI, XBOMHbIE.
dayHa. VIHAWICKWIA CNOH, Tanup, HOCOPOr K
(ABaHCKMI 1 cymMmaTpaHCKWi), rayp, baHTeHT,
By1MBONbLI. OUeHb Pa3HOOOPA3HbI NAMYLIKY

V xabbl. MIcKNo4MTeNbHO OoraThlid COCTaB
HaCEKOMBbIX.

HeapKTHKa

Feorpadus. CesepHas AMepuiKa BbllLe
MeKCMKaHCKOro Haropba W [peHnaHans.
0co6eHHOCTU. OTHOCUTENBHO HU3KWIA YPOBEHb
3HAEMM3MA NO CPaBHEHWIO C HEOTPOMKMKOMN

v ABCTpanasueit.

dnopa. XoiHble neca KaHagbl, npepuy

C KOBbITIbHbBIMY V1 MATAIMKOBBIMY TPaBaMU,
MYyCTbIHM 10r0-3anajga C KakTycamu.

dayHa. b130H, 6e0XBOCTbIV ONeHb, FPK3NNK,
KOMOT, CKYHC, 600P. B ApKTUKe — Kapuby 1 Henblia
MenBeab.

HeoTpomnuka

Feorpadwms. fOxHasa n LleHTpanbHas AMepinika,
BK/OYAS TPOMMYECKYIO 30HY MeKCUKM

v Kapnoei.

0co6eHHocTU. OfMH U3 KpYyNHENWNX LEHTPOB
3HAEMM3Ma 1 BMOBOIO pa3Hoobpasus.

dnopa. borateliuie neca AMasoHUKM, opxuaew,
Hpomennu, Kakao, Kay4yKoBble AepeBbs. B AHgax —
NapamoC v BbICOKOTOPHbIE KYCTAPHUKM,

dayHa. /leHnBLbl, BPOHEHOCLbI, TAMWPbI, Aryapsl,
aHakoHasl, Konrbpu. OrpoMHoe pasHoobpasme
06e3bsiH 1 Nnonyraes.

AdpoTponuka

Feorpadusa. Abpuka toxHee Caxapbi

n Maparackap.

0co6€eHHOCTU. 3eCh 0OUTAIOT KpynHenwve
Ha3eMHbIe KMBOTHbIE 11 HAaxoAsTCs boraTerine
CaBaHHOBbIE IKOCUCTEMbI.

dnopa. CaBaHHbl C akalmsamn 1 baobadbamu,
BNaXHble TponmMyeckme neca KoHro, nycTsiHu
Hamunb v Kanaxapu.

dayHa. <AQprKaHcKas NsTepra» — CI0H,
nes, byiiBon, Hocopor, neonapa. Xupadsi,
3e0pbl, aHTUOMbI, BEreMOTbI, KPOKOANbI.

Ha Maparackape — yHUKanbHble nemypsl

1 6aobabi.

ABcTpanasusa u OKeaHUSA

Feorpadus. AscTpanasus: ABCTpanns,

Hogad IBmHed, bonslas YacTs MenaHesnn;
OKeaHVd: OCTPOBHbIE apxunenaru TMxoro okeaHa.
0co6eHHOoCTU. Kpail S3HAEMUKOB, e 130a5Uus
NOPOANNA YHWKANbHbIE 3BOMOUMOHHbIE TMHMN.
dnopa. IBKaNUNTOBbLIE N1eCa, akaumn,
NanopoTHMKM, apaykapuu. B Hosolt 3enaHanm —
NOAOKAPMOBbIE 1 OYKMA.

dayHa. CymyaTble (KeHrypy, Koana, Bombar,
TaCMaHUNCKUIA AbSBON), YTKOHOC 1 ex1aHa,
Ka3yapsl, KMBW. B okeaHe — kopannosble pUdbl

c boraTenwen MOPCKOV KI3HbHO.

AHTapKTHKa

Feorpadusa. Mateprkosas AHTapKTVAa

v npuneratouLe ocTposa.

0Cc06eHHOCTU. IKCTPEMasbHble YCI0BMS
00yCNaBNMBaOT HU3KOE Pa3HOOOPa3Me Ha3eMHOM
bayHbl 1 PAOPLI; XU3Hb COCPEAOTOYEHa B BOAAX
BOKDYT OXKHOTO KOHTUHEHTa.

dnopa. KpaiiHe befHas: N1b ABa B1Aa
LIBETKOBbIX PACTEHNI (YTOBUK aHTAPKTUYECKN I

1 KONODAHTYC KUTO), MXU, NULIaVHWKH,
BOLOPOCIN.

dayHa. Ha cyle noYTH HET MO3BOHOYHbIX, KpOME
MENKNX HAaceKOMbIX. [TUHIBUHbBI — YHUKaNbHblE
obutatenn pervorHa. OCHOBHas XM3Hb
cocpefoToYeHa B OKeaHe: Kpuib, pelbbl, KT,
TIoneHwv (MopcKoii neonapg, ToneHs Yaaaenna,
MOPCKOM CNOH).
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