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SEMIJIA —
JKUBAJ IINIAHETA

IL1raHeTa /14 )KUSHU

Halua nnaHeTa — He NMPOCTO KaMeHHbIN LWap,
MOKPbITbIV BOAON, KOTOPbI BPaLLaeTcs

B KOCMOCE. ITO C/IOXKHAs Ny/bCUPYHOLLAs cUCTeMa,
IAe XM3Hb NPOHM3bIBAET BCE: OT OKEAHCKMX
rny6UH [0 NefisHbIX BEPLIWH, OT MYCTbIHHbIX
PaBHMWH A0 TPOMUYECKMX JIECOB. 3eMNS —
€[MHCTBEHHOE N3BECTHOE MECTO BO BcenieHHOM,
IAe XXM3Hb He NPOCTO CYLLECTBYET, a NPOLBETAET

B 6eCKOHEeYHOM pa3Hoobpasun dopm.

ApPXUTEKTOPHI IVIAaHETHI

YXMBOTHbIE — He MPOCTO obuTaTeNnu

3emnn. OHN — ee apXMTEKTOPbI, NHXEHEPbI

N XpaHuTenun. [M4yensl onbIASOT pacTteHus,
obecneynBas ypoxan. XMLLHUKA peryanpyoT
YUC/IEHHOCTb TPaBOSIAHbIX. PbI6Obl, NTULbI

1 MJIeKOMUTaloLLME NEPEHOCST CEMEHA,
opmupys naHgwadTbl. U gaxe HeBUAUMblE
rnasy NoYBEHHble HaKTepuu y4acTBYOT

B KPYroBOpOTE BELLECTB.

HaceKoMble-onbIIUTeN NEPEHOCAT MblbLY

C OQHOTO LBETKA Ha Apyroi, obecneynBas
NMepeKpPEeCTHOE OMblJIEHME — NpoLLecc,
HeobxoauMbIN o 06pa3oBaHUs CEMSIH U MJIOLOB.

Il1aHeTa B JABHMOKEHHUHN

He TonbKo Hallia NaaHeTa HaXxo[UTCs B ABMKEHNN.
Xu13Hb Ha 3emnie — 370 TOXe He CTaTMYHas
KapT1Ha, a MOCTOsIHHOE ABWKeHe. Ce30HHbIe
WN3MEHEHUS 3aCTaBSOT XXUBOTHbIX MEHATH CBOE
nosegeHwue. Tak, NTULbI COBEPLUAIOT A/IUTENIbHbIE
MUTPALLN C KOHTUHEHTA Ha KOHTUHEHT, yneTast

C HacTyrM/IeHEM XOJIOA0B 1 BO3BPALLAsCh

Ha rHe3[0Bbs B TEMJIbIV Ce30H. M Hag BCEM XMBbIM
Ha Nj1aHeTe [MTaBeHCTBYET 3BOJOLMS — BEYHbIN
[BUraTenb, CO3Aa0LLMI HOBbIE POPMbI XKU3HU,
3acTaB/sis X NPUCNocabnmMBaThCs K MOCTOSIHHO
N3MEHSIIOLLMMCS YCI0BUSIM 1 BbipabaTbiBaThb
COBCTBEHHbIE CTPATETMMN BbDKUBAHMS.

KaHapcKuii )ypaB/ib — OAMH U3 CaMblX LUMPOKO
pacnpocTpaHEHHbIX U MHOTOYNCEHHbIX BUAOB

XypaBniei B Mupe. BecHoW kaHafCKue xypaBau
BO3BpaLLAOTCA Ha CeBep AN THE3[0BaHMS.

C HacTyn/jeHMeM 0CeHU OHU cobupatoTcs B cTau
¥ OTNPaBASIOTCS Ha HOT.

T'eorpadus >xusHu

KaX<apblit KOHTUHEHT, KaXKObI KIMMaTUYECKUI
MosiC — 3TO CLIEHa, Ha KOTOPOI pa3BOpaYMBaETCS
YHUKanbHas 6opbba 3a XKM3Hb C NPUPOLHLIMU
ycnoBusAMN. B ApKTUKE )XMBOTHbIE CrIPaB/ISIOTCA
C XO/10[10M C MOMOLLBIO IYCTOr0 MEXa M 3anacoB
Xupa. B Tponumkax LapuT nsobunue: 3gechb
BOASATCS SPKME NTULbI, SA0BUTbIE NAFYLIKN,
OFPOMHOE KOIMYECTBO HACEKOMbIX. B MyCTbIHsX
BbDKMBAIOT /UL TE, KTO YMEET S3KOHOMUTb

BOAY W NPSTaTbCsl OT XKapbl, @ B ropax — Te,

KTO CNOCOBEH ApIlaTh Pa3peXeHHbIM BO3LYXOM
1 KapabKaTbCs MO CKanam.

Monyrau apa B Tponuyeckom necy Kocta-Puku —
OHOM U3 caMblX 6MOPa3HO06Pa3HbIX PETMOHOB
CERNELTE

3eMJIs 1 4YeJ10BeK

YenoBeK — YacCTb XKUBOW CUCTEMbI HaLLe
naaHeTbl. Ero gnencreusi BAVSIOT Ha KauMmar,
naHpwadThl 1 cyabbbl BUAOB. J1H0AM CNOCOOHbI
3aLUMLLATb XXMBOTHbIX, BOCCTAHAB/INBATb X
nonynsiuMu U y4uTbCcs y npupogasl. ATnac,
KOTOpbIV Bbl EPXUTE B pyKax, — NpUrialleHne
B3MISIHYTb Ha 3EMJT10 KaK Ha XXMBOW OpraHn3m,
e KaXgoe XMBOTHOE — BaXXHasi HOTa

B BE/IMKOW CUMDOHUM XKU3HW.

®oHp, oxpaHbl AnKo Npupogsl A3suaa Lengprika —
KEHWICKas MPUPOJ0OXPaHHAas OpraHn3aLms,
3aHUMAIOLLASICS 3aLUUTON C/IOHOB, 6opbbOoI

¢ 6paKOHbEPCTBOM 1 COXPaHEHMEM Cpeapl
061TaHWS AUKMX XMBOTHbIX B BocTouHON Adpuke.
®oHp, M3BeCTEH 6i1arogaps CBOEMY MpUIOTY

L7151 OCYPOTEBLUMX C/IOHSAT, KOTOPbIX BbIXaXKMBaOT

W PEVHTETPUPYIOT B AVKYIO MPUPOSY.

3eMnsl — XunBas naaHeTa



buocdepa

Brocdepa — 3To robanbHas akocucTeMa

3eMu, BKIKOYatoLLast BCE XKMBbIE OPraHn3Mbl

W YX B3aUMOZENCTBUS C OKPYXKatOLLLEN CPefoi.

OHa oxBaTbIBaET BCe BUONOrNYECKNE KOMMOHEHTbI
NAaHeTbI: PaCTEHUS, XMBOTHbIX, MUKPOOPraHM3Mbl

Y MX Cpefbl OBUTaHNS — BO3AYX, BOAY U MOYBY.
VimeHHO B 61ocdepe NnporcxoasT BaXKHbIe MPOLLECChl —
(hoTOCKHTE3, AbIXaHWe, Pa3/IOXKEHME OPraHUYECKNX
BELLECTB U KPYroBOPOT NUTATE/bHbIX 3/1EMEHTOB.

3Tu npoueccbl obecrneyrBatoT 6anaHc 1 yCTOMYMBOCTb
3KOCUCTEM.

Buocdepa Takke B3aMMOAENCTBYET C APYrUMU
obonoykamm 3emnm — atmocepon, rugpocdepoii

1 nuTocchepor, — co3aaBast ClIOKHYH

YXN3Hb B Pa3ninyHbIX (hOpMax 1 yCOBUSIX.

AbpIxaHue U GOTOCUHTES

YK13Hb Ha 3eme — 3TO MOCTOSHHbIV OOMEH BelleCTBaMU MEX /Y KUBbIMY
OopraHv3MamMu 1 oKpyXatoller cpefol. [1Ba KntoYeBbiX H1OreoxXMMNYeCcKmnx

npouecca — yrnepoaHblid 1 KUCNOPOAHbIA LMK — 06ecneqnsaoT 3707
0bOMeH, CBSA3bIBas aTMochepy, OKeaHbl, MOYBbI U brocdepy B efrHoe
AbixaHvie nnaHeTsl. 06a UMKna — yrnepoaHblii v KUCNOPOAHbIA — TECHO
nepenneTeHsl. POTOCKHTE3 CBA3LIBAET YINEPOL W BbIAENSET KNCAopo[,
a fibixaHve — HaobopoT.

Bbi6pocbi
TpaHcnopTa
" NPOMbILLJIEH-
HoOCTU

KopHeBoe

AblXaHne
ObixaHue )

KNBOTHbIX

fizall s~
e

N MepTBble opraHusmbi
1 NpOAYKTbI pacnaga

Uckonaembie
1 NcKonaemoe TonimBo

OpraHusm

ATOM — OCHOBHasi CTPYKTYpHas eAnHML,A BellecTBa.
Monekyna — ob6befnHeHVe aTOMOB, popmupyoLLee
BaXXHble A1 )KU3HW COEANHEHUS.

KneTka — 6a30Bblli CTPOUTENbHbIN 610K BCEX XKMBbIX
OpraHU3MOoB.

OpraH — crneuunann3vpoBaHHas CTPYKTypa BHYTpK
OpraHun3ma, BbIMOJHALWAS OnpefesieHHble hYHKLUN.
OpraHu3m — eMHNYHas Xu1Bas 0cobb,

ecTBO NpefCTaBleHHas Ha fuarpaMme JINCoN.

Monynauus — rpynna ocobei ogHOro BMAaA,
COCYLLECTBYIOLLMX B ONpeaeNieHHol cpege.
Coo6LecTBO — B3aUMO/IeNCTBNE HECKONbKUX BUAOB
B OlHOM MPOCTPAHCTBE (Hanpumep, CbI U OBLLbI

Ha nyry).

JKoCUcTEMA — C/I0XKHAS CUCTEMA B3aMMOLENCTBUI
YXMBbIX OPraHU3MOB ¥ UX CPeAbl (Hanpumep, nec, ropbi

JKkocucTema

[uarpamma, UNAKCTPUPYIOLLAsA YPOBHU U BOLL0EM C XMUBOTHbIMY).

OpraHM3aunm XU3HM — OT Menbyanwmx  Buocdepa — BCA COBOKYMHOCTb XKUBbLIX OPraHN3MOB
N B3aMMOCBA3aHHYH CUCTEMY, KOTOPaA NOAAEPKMBACT  cocTaBnstowmx go rnobanbHowm
CUCTEMBI.

3eMun, cBA3aHHas rnobanbHbIMU 3KOMOTMHYECKUMM
npoueccamu.

CO, Bbigensiercs
B npoLecce ,qblxava<>¢

Kucnopog (0,) — npoayKT poToCMHTE3a U HEOOXOAUMBIN KOMMOHEHT [bIXaHWUS.
Ero KpyroBopoT TE€CHO CBSI3aH C Yr1epoAHbIM LIUKIOM.

OCHOBHble 3Tanbl KNUCIOPOZHOTO LMKAa:

1) hOTOCUHTES: 3e/1eHble PacTEHUS 1 BOLOPOC/VN BbILENSIOT KUCNOPOA,
pacliennsis Bofy nof, AeCTBUEM COMTHEYHOTO CBETa;

2) pblXxaHuWe: XNBOTHbIE, paCTeHUsI U MUKPOOPraHU3Mbl NOTPEBASIOT KUCI0POS,
OKNCNAda opraHn4yecKmne sellecTsa 1 Bblgenas yrﬂeKMCﬂbIVI ras;

3) pa3noxeHue: aapobHble HaKTeprm NCNONb3YT KUCIOPOA A5 Pa3pyLIeHns
OpraHvKu B NOYBE U BOAE;

4) oKMCNIeHNe MUHEPAIOB: KMCNIOPOS, YHacTBYeT B XMMUYECKUX peaKLusix
CXKene3oM, Cepoii U fipyruMu 3NeMeHTaMu, 06pasys oKCUfbl;

5) oKeaHUYecKas LUPKyNaLus: KUCI0PO pacTBOPSeTCs B BOfie, NOAAEepKMBas
XM3Hb MOPCKMX OPraHn3MOB U y4acTBYs B BMOXMMUYECKMX NpoLeccax.

Yrnepop — 0CHOBA OpraHnYeckom XunsHu. OH LUMpPKyIMpyeT Mexay aTMmocdepoil, o0keaHOM, 3eMHOW KOPOW ¥ XX1UBbIMY OpraHn3Mamu B Buge yrnekucnoro rasa (CO,),

OpraHMYyecKnx COeAUHeHUN, kapboHaTOB 1 MeTaHa.
OCHOBHbI€e 3Tanbl YrepofHOro LMKNa:

1) boTOCUHTES: pacTeHUsl, BOROPOCAN U LMaHobakTepuu nornowatoT CO, M3 aTMocdhepbl U MPeBpaLLaloT ero B OpraH1yeckre BelecTsa;
2) oblXaHWe 1 pa3noXeHune: XUBOTHbIE, rpubbl 1 6akTepum Bo3BpalyatoT CO, B aTMochepy, paclyenniss opraHuky;

4) By/IKAHU3M 1 BbIBETPMBaAHUE: re0N0rMyecKme NpoLecchl BO3BpaLLatoT yriepos B aTMmocdepy Yepes U3BEPXKEHUS Y XUMUYECKOEe paspyLUeHMe NOpPof;

3) ocaxpAeHue: YacTb yrneposa HakannnBaeTcs B BUfie OPraHUYeCKUX OCTaTKOB, 06pasys Topd, yrosb, HedhTb 1 kKapboHaTb;

5) OKeaHMYeCcKuii Hacoc: okeaHbl nornowatT CO,, NpeBpaLLas ero B yrobHyK KACIOTY U Kap6oHaTbl, a 3aTeM BO3BPALLAOT 4acTb 06paTHO B aTMocdepy.
B nocnegHee BpeMsl yBE/IMYMBAETCA aHTPOMOTeHHOE BAMSHUE: OKUTaHWe MCKOMaeMoro TOM/MBa M BbIpy6Ka /1ecoB HapylaloT YyCTaHOBMBLIMICSA 6anaHc, yBenuynBas

KoHUeHTpaumio CO, 1 ycununBas napHUKoBbIN 3 deKT.



Knaccupukanus >KUBBIX OPraHU3MOB

Knaccndurkaums x1BbIX OpraH3MoB — 3TO CUCTeMa, KOTopas
MCMONB3YeTCa ANG YIOPALOYUBAHNA U TPYNMVPOBKI BCEX N3BECTHbIX
(hOPM HM3HM Ha OCHOBE MX ODLLVX XapaKTEPUCTVIK M 3BOMOLMOHH bIX
cBs3ell. ITa cucTeMa NO3BONSET yHeHbIM NyYle MoHMMaTb
pa3Hoobpasmne KM3HU Ha 3eme U NPOCNEeXMBaTb IBOMOLMOHHbIE
MyTW pasnnuyHbIX BULOB.

VicTopua knaccudrKaumm HauMHaeTCs C APEBHIX BPEMEH, KOraa
bVNoCodbl ¥ HaTypanucThl MbITANVCh YNOPSAAOHNTb KUBBIX CYyLLECTB.
OnHVIM 13 NMEPBbIX M3BECTHbBIX CUCTEMATUKOB Dbl ADUCTOTENb,
KOTOPbLIN pasnennn opraHuamsl Ha pacTeHus 1 OKMBOTHbIX. COBpeMeHHas
cncTeMa knaccudurkaumm boina paspabotaHa WBeACKUM YYeHbIM
Kapnom /lInHHeem B XVIII B.

PacteHus:

HacekoMmble:
6onee
1000 000 BMAOB

OKono

Bogopocau: 390000 BngoB

OKOMo
30000 BnagoB

MpocTenwme:
OKONO
50 000 BMAOB

[lpyrue XnBoTHble:
okono 370 000 Bngos

oy

Baktepuu u nogobHeble
¢opmbi: 6onee 10 000 B1AOB

Bupycbl: okono
6000 BngoB

Ha gaHHbI MOMEHT y4YeHble ONuncanu OKoI0 ABYX MUITMOHOB BUOB XUBbIX
cywecTB. OgHako obliee KONMYeCcTBO BUAOB Ha 3emJie OLLeHUBaeTCsl MPUMEPHO
B 8,7 MUNOHA.

CornacHo 0CHOBHbIM MPUHLMNaM KnaccubrKauum X1BbIX OPraHU3MOB,
naHTepoBbI xaMeneoH knaccuduumpyeTcs cnegyrowmnm obpasom: Bug —
MaHTepOBbI XaMeNeoH, PoA — FOpHble MafarackapCcKue xamMmeneoHbl, CEMENCTBO —
XaMesieoHbl, OTPSIA — YellyihyaTble, KNacc — NpecMblKaloLmMecs, TUM — XOpAoBble,
LLapCTBO — XMBOTHbIE, JOMEH — 3yKapUOTbI.

KnaccudukaLums xmBbix OpraHM3MoB OCHOBbIBAETCSA Ha YeTbipex OCHOBHbIX
npuHUMNax.

1. Mepapxuueckas cTpyKTypa. Knaccubrkaums xusbix opraH13mMoB
OpraHn3oBaHa B BUJE MEPAPXUU, TOe KaXAbl1 yPOBEHb NpefcTaBaseT coboi
rpynny opraHu3MoB € 06LWMMU XapaKTepnucTnkamu. OCHOBHbIE YPOBHUW MepapXunmu
BKJ/IHOYAIOT LLAPCTBO, TWN, KNacc, OTPsiA, CEMENCTBO, POf, U BUS.

2. BUHOMManbHas HOMeHKNaTypa. 3TOT NpuHLUMN 6bin BBeAeH Kapnom /InHHeeM
1 npeanonaraeT UCNOJib30BaHMe fBYX TATUHCKUX UMeH A5 0603HaYeHNs
Kax0ro BMAa: pogoBoe 1 BU0BOe Ha3BaHWs. Hanprmep, Hay4yHoe Ha3BaHue
JomaluHen kowkm — Felis catus. BUHOMManbHasi HOMeHKNaTypa No3BoNsEeT
n3bexatb NyTaHMLbl U 0becneynBaeT eanHoobpasne B Hay4YHOW Knaccudurkauum.
3. dunoreHeTnYeckuin nogxof,. CoBpeMeHHas KnaccudukaLlms ocHoBaHa

Ha 3BOJIOLMOHHbIX CBA3AX MeX/Ay OpraH1M3MaMm. 3T0 03HaYaET, HTO OPraHU3MbI
rPYNNUPYIOTCS Ha OCHOBE X OBLLEr0 MPOUCXOXAEHNS U IBOOLIMOHHOIO Pa3BUTHSI.
4. Mopdonornyeckme u reHeTMYECKME XapakTepucTukn. OpraHvsmsl
KNaccuuULMpPyTCS Ha OCHOBE MX BHELUHUX U BHYTPEHHUX NMPU3HAKOB: CTPOEHUS
Tena, 0cobeHHOCTEV Pa3MHOXEHWS, FEHETUYECKON MHDOPMALLIMK U ApYTUX
6uonornyecknx xapaktepmcTnk. CoBpeMeHHble MeToAbl, Hanpumep, aHanm3
[OHK, no3BonstoT 6onee TOYHO onpenensaTb POACTBEHHbIE CBSI3M MeXy BUAAMU
N YTOYHATb UX NOSIOXEHWE B CUCTEMATUKeE.

MaHrpoBbIi nec KaH-[pkno — 6uocdepHbiin
3anoBefAHMK, PaCNOIOKEHHbIN MPUMEPHO

B 50 KM K IOr0-BOCTOKY OT BbE€THaMCKOro
Meranosinca XoWwnMmrH (npexHee HasBaHue —
CaliroH). OH n3BecTeH Kak «nerkne CanroHa» —
He TO/IbKO 3@ CMOCOBHOCTb OYMLLATbL BO3aYX,
HO 1 3a POJib B NOAAEPXKAHMM SKONOTMYECKOro
6anaHca meranonuca.




Be3 N3MeH4MBOCTY 3BONIOLMS HEBO3MOXHa. [eHETVYeCKUe pasnu4us

MEXKY OCOBAMM — 3TO TO, Ha YeM «PabOoTaIoT» IBOMIOLMOHHBIE MEXaHU3MbI.

VICTOYHMKM M3MEHUMBOCTI — 3TO MyTaLMu (Cny4aiiHbie usmeHeHns B [IHK),
SBO/IIOLMSA — 3TO NOCTENEHHOE M3MEHEHNE HACeCTBEHHbIX PEKOMBVHALMS (MepemMeliBaHIE FeHOB MPU NONOBOM Pa3MHOXEHWI),

npu3HaKkoB nonynﬂu,mﬁ XXUBbIX OPraHM3MOB OT NMOKOJIEHUSA nepemelviBanHve NonyNsunin (MUrpaumm, CKpelmBanus, rubpransaumns).
K NOKOMEHMI0. TaKne U3MEHEHUst MOTYT 6bITh HE3aMETHbIMM YeM BbilEe reHeTV4eckoe pasHoobpasine, TeM Bbille BepOSTHOCTb TOrO,

o ’ 4TO XOTs! Bbl HEKOTOPbIE OCOBUM CMOTYT BEDKUTH NPV M3MEHEHUM YCOBUIA.
HO B JONITOCPOYHOU NepCneKTUBE OHN NPUBOAAT K NOABNEHUIO
HOBbIX BUZO0B, UCYE3HOBEHMIO CTApPbIX N POPMUPOBaAHMIO
C/ZTOXKHbIX 9KOCUCTEM.
3BONOLMNS — HE MPOCTO Teopus. ITO HabnogaeMbIi,
N3MepsieMbI U BOCMPOU3BOAUMBIN NPOLLECC, KOTOPLIN
NPoAoMHKaeTCs NPAMO cenyac — B reHax bakTepui,
B nonynaunax ntuy, B USMEHEHNAX KNETOK Ye/T0BEKa.
OHa — HeoTbeMIeMas 4acTb XU3HU, ee ABUKEHMe, ee NaMATb
1 ee byayliee. IBONOLNA HE UMEET LN UAW HanpaBieHus.
OHa He CTPEMUTCSH K «COBEPLLEHCTBY», a MPOCTO OTPaXKaeT
TO, KaKne d)OprI XU3HW nyyle CcnpaBadaroTCa C pa3/iMyHbIMU
YC/IOBMSAMU OKPYXKatoLLen cpeapl.
3BOI'II'0L|,MFI O6'bFICH$|eT, no4yemy Bnabl afanTnpoBaHbl K cBoel
cpefe, KaK BO3HUKAeT buosiornyeckoe pasHoobpasue,
noyemy oaHU hOPMbI XKMU3HU UCHE3AIOT, @ Apyrue V v
NPOLBETAIOT, KaK MUKPOOPFraHN3Mbl 06peTatoT YCTONYMBOCTD Benblii TUrp — 3TO pe3y/bTaT reHeTUYeCKo MyTaLumy 6eHranbcKoro Turpa.

f B Npupofe TaKue XUBOTHbIE BCTPEYaMCh KpaliHe peKo — NpUMepHo

K nekapcTBam, no4yemMy Mbl — Homo sapiens — oTin4aemcs 1 Ha 10000 ¢ 06bI4YHbIM OKpacoM. CerofHs No4TH Bce 6eble TUTpbl XNBYT
OT HeaHAEepTanbLEB, HO UMEEM C HUMM OBLLME reHbl. B 300MapKax 1 MPOVCXOAAT OT OAHOM 0cobu, HalifeHHON B MiHaum B cepepuHe XX B.
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- Hawe spems

JBONIOLMS HE ABMKETCS MO NPsIMONA. TaK, MAIEKOMUTatoLWMe MPOM30LWLAN OT APEBHUX
pPenTWAWA, N MepBble U3 HKX BblIN Ha3eMHbIMU. [IpUMepHO 360 MATH NeT Ha3ag
MO3BOHOYHbIE HAYaNM OCBaMBATb CyLUY, Pa3BUBast Nerknue, KOHEYHOCTH U KOXY,
YCTOMUMBYIO K BbICbIXaHUIO. Cpefu HUX — NPefKu BCeX COBPEMEHHbIX Ha3eMHbIX
MIEeKONUTALWMX, BK/TIOYAs TEX, KTO MO3XKe CTaHeT KUTaMu.

MexaHHU3MBI IBOJIIOIINH

JBONOLMS HE MPOUCXOAMUT Cama Mo cebe.
Ee ABMXXYT KOHKPETHbIE NPOLLECChI,
KaXXfbl U3 KOTOPbIX MO-CBOEMY BAUSIET
Ha reHeTUYECKMI COCTaB NOMNYAALNNA.

EcTecTBEHHBIH 0TOOP

ITO CaMblli U3BECTHbIN MEXAHU3M,
onMcaHHbIN Yapnb3om [lapBUHOM.

OH OCHOBAH Ha TOM, 4TO 0CO6M

C NMPpY3HaKaMK, MOBbILLAKLMMY LIAHCDI

Ha BbDKMBaHWe U pa3MHOXeHWe, OCTaBASIOT
60/ibLLe MOTOMKOB. Tak, y 6aboyek
6epe30BON NAeHNLbl B AHI/IMM BO BpEMS
MPOMbILWAEHHOW PEBOIOLIMM TEMHbIE DOPMbI
cTanu npeobnagatb, NOTOMY 4TO 6bIN MeHee
3aMETHbI Ha 3aKOMYEHHbIX AEPEBbSX U pexe
CTaHOBUW/INCh XepTBaMM NTULL.

TemHasi hopMma 6epe30BoN NAAEHNULbI.

MneyeBas KOCTb

JIOKTeBas KOCTb

Koctu 3ansicTbsa
[ACTHblE KOCTU

danaHru nanbLes

Yenosek

/

Kowka Jlowagb JleTy4as Mbllb

OenbhuH

CpaBHEHME FOMOIOTUYHBIX CTPYKTYP NEPEAHNX KOHEYHOCTEW Y NATH
NMO3BOHOYHBIX XMBOTHBbIX: Ye/IOBEKA, KOLLKM, NOLAAN, NeTyHeln MblLK

1 genbduHa. ITa cxeMa IeMOHCTPUPYET, KaK OHU U Te e KOCTU — NieyeBble,
npeanneybs, 3anscTbs U Nanblbl — COXPaHSIOTCS Yy Pa3HbIX BUAOB, HECMOTPS

Ha paguKanbHble pasnnuns B GYHKLUSX.

Orono 50 MH NET Ha3af, B 3Moxy 30UeHa, Fpynma XMLIHbIX MapHOKOMbITHbIX
(pOACTBEHHMKOB COBpEMEHHbIX OEreMOTOB) Havana NPOBOANTL BCe oMbl

T'eHeTnueckuu apeid

370 c/lyYaliHble U3MEHEHUS YaCTOT reHOB

B MOMY/SILMM, OCOBEHHO 3aMETHbIE B MasibIX
rpynnax. B ominune ot otbopa, apend He 3aBUCUT
OT MOJIE3HOCTY NMPU3HAKOB — OH MPOCTO OTPaXKaeT
CTaTUCTMKY. Hanpumep, ecnm Ha ocTpoBe Ciy4anHo
BbDKMBAOT JINLLb HECKOJIbKO OCO6EN, 1X FeHbl
MOTYT CTaTb JOMUHUPYHOLLMMU, AaXe eCn

OHM He AatoT NPenMYLLECTB. ITO Ha3bIBAETCS
3chdekTom ocHoBaTenNs, unm achdeKkTom
6YTbINIOYHOrO roprbiLLKa. K nprMepy, ceBepHble
MOPCKME CIOHbI BbIIM NOYTU MONHOCTbIO
NCTpebeHbl B KOHLE XIX B. 3TO MPUBENO K TOMY,
YTO HbIHE BOCCTAHOBMBLLASICS MONYASLMS
06/1a1aeT 04EHb ManeHbKMM KOMIMYECTBOM
reHETUYECKNX BAPUAHTOB.

PaHbLLie ceBepHble MOPCKME CIOHbI BbIIN LLIMPOKO
pacnpocTpaHeHbl Mo BCcemy 3anagHoMy nobepexbio
CeBepHol AMepuku. MacliTabHas oxoTa npvsena

K TOMY, 4TO BbDKM/1A NULLb OAHA KONOHUS MEHEe YeM

B COTHIO 0CO6€I Ha MEKCUMKAHCKOM ocTpoBe yaganyne.

BpemeHu B Bofe. COBPEMEHHbIE KW Tbl YHACNeA0BaNMN OT 3TUX NPEAKOB Nerkue
(a Heabpsbl), TENNOKPOBHOCTb, POXAEHME HUBbIX JETEHbILIEN, MONOYHOE
BCKapM/VBaHMe. Ho Npu 3TOM OHM YTPaTUAN 3aAHNE KOHEYHOCTW, 0bpeny
rYaopoAVHaMmUyeckyto hopmy Tena, a ux Ho3apy CMEeCTUNCH BBEPX, 0OPA30BaB
AblxaTenbHoe OTBEPCTVIE — fAbIXaNO.

TopHu30HTa/IBLHBIN IIEPEHOC
reHOB

Tak Ha3bIBaeTCs Nepefaya reHeTMYeCKon
MHbOPMaLIMM MEXAY OpraHM3Mamu,

He CBSI3aHHas C pPOAUTENbCKUM
HacnepoBaHneM. OCOBEHHO LIMPOKO TaKoW
MepeHOC reHOB PacrnpoCTpaHeH y bakTepui,

HO BCTPEYaeTCs Uy MHOFOK/IETOYHbIX
opraHu3moB. BakTepuu, Hanprmep, MoryT
06MEeHMBATbLCS FEHaMMN YCTONYMBOCTU

K aHTMBUOTMNKaM Yepes nnasmMuibl — 3T0 genaet
neyeHune NHMeKLMI cnoxHee. Y HEKOTOPbIX
HaCeKOMbIX 0BHaPY>KeHbI FeHbl, MOJTy4YEHHbIe

OT rp1bOB UM BUPYCOB, KOTOPbIE MOMOTaOT UM
repeBapuBaTh PaCTUTENbHbIE TOKCHHDI.

[eH, 06HapY)XeHHbI y TabauyHOW 6e/TOKPbIIKH,
M3HaYanbHO NMPUHaAIexan pacTeHUsaM

1 KogumpoBan 6enoK, CMoCO6HbIN pacliennsaTh
eHoNbHblE COefUHEHNSI — BELLECTBA, KOTOPbIE
pacTeHuns UCNOb3YIOT A5 3aLUThbl OT HACEKOMBbIX.
Benokpblnka KakMM-To 06pa3om «nepexBaTuia»
3TOT reH 1 BCTPOW/IA ero B CBOW CO6CTBEHHbIN
reHoM. MexaH13M TaKoro nepeHoca o KoHua
HesiCeH, HO NpefnoaaraeTcs, YTo B 3TOM MOM/N
y4acTBOBaTb BUPYChl UAU APYFUe MOCPEAHUKN.




HcTopuda >KU3HU

YX13Hb Ha Hallel NnaHeTe — 3TO foras UCTOpUS, ANAWascs MunaMapabl neT. OHa pa3BuBasacb NOCTENEHHO, NPOXOas
Yyepes KPMU3KMCbl M B3NETbI, U KaXKAbll 3Tan oCTaBWU CBOM cef B 061u1ke 3eMnun.

McTopusi XKM3HW Ha Hallel NiaHeTe — 3TO Yepeaa IKCNepUMEHTOB 1 cnyvyanHocTen. OgHM BUABI MCYe3ann, Apyrue 3aHumanm
NX MecTo. M YenoBeK — NNLLb OAMH M3 3NMU3040B 3TOM 6ECKOHEYHOI NMOBEeCTU, Ha4yaBLLIENCs B JafieKOM NepBO6bLITHOM OKeaHe.

B3pbIB pa3sHoOOpasus

SAMaKapCKm Neprof, HavasLmics okono 600 MK NeT Hasaf, Nofapua MUpy
nepBble MHOTOKNETOYHbIE OPraHn3Mbl. 3aTeM, B KeMOPUIACKIMI Nepuoj (OKo0
540 MAIH N1eT Ha3ag), PoV30LLIeN Tak Ha3biBaeMbI KEMOPUNCKIIA B3DbIB —
HEBEPOATHOE YCKOPEHME 3BOMOLMN. [TOABMANCE MNOYTN BCE OCHOBHbIE THMbI
KUBOTHBIX: MOMIIIOCKM, 41EHUCTOHOT Ve, MEPBbIe MO3BOHOYHbIE.

PacTeHVs NepBbIMY OCMENNANC MOKUHYTb OKeaH oKono 470 MAH NeT Hasag.
Co BpeMeHeM OHV CO3anu 3eNeHbI MOKPOB Ha cylue. 3a HUMUK NOCNeA0Banu
HaceKkomble 1 ambrbun. B naneosoe NosBMANCH NEPBbIE 1eca, @ 3aTeM

VI PEnTUANIK, KOTOPbIE NyYLEe MPUCMOCOBUNCH KIKU3HN BHE BOABI.

J10xa ruraiToB U Ue/I0BeKa

B Me3030e (250-65 MH NeT Ha3afa) 3emns NpuHaanexana aAMHoaspam. B ato

Ke BpeMs BO3HMKM NTULLBI M NEPBbIE MIEKONUTAIOLME, MOKA ELLe MaNeHbKMe

1 He3ameTHble. NageHvie acteporia, Npovoleauiee 65 MH 1eT Hasag, Np1Beno
K MaCCOBOMY BbIMMPaHMIO AHO32B8pOB. OCBOOOAVIBLINECS 3KONOMMYECKIAE HALIY
3aHANM MIEKOMUTaIOLLME, BUIOBOE Pa3HO0DPasyie KOTOPbIX ObICTPO BEIPOCAO.
[epBble NprMaThl NOSBUIMCH OKOMO 60 MIH NET Ha3ad, a po4 Homo BO3HMK
NPUMEPHO 2,5 MNH NET Ha3af,. YenoBeK pasyMHbIi — BUA, K KOTOPOMY
MPUHAANEKMM Mbl C BAMM, — NOSBUACA Ha nnaHeTe Bcero okono 300 Teic. et
Ha3a/. Ho 338 HUYTOXHbIV MO re0N0rMYecKnM MEpKaM CPOK MOAM U3MEH MV
NNaHeTy CUbHEee, Y4eM MHOT Ve NPUPOAHbBIE KaTacTPOMbI.
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Hayvano s3sontouunmn
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MNosBneHne yenoseka

Pa3BuTHE cocyanCTbIX
pacTeHuii, OCBOMBLUMX
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MNosiBneHne
oTOTPODHBIX
6aKTepuit, CNocobHbIX

MCnonb3oBaThb
CONTHEYHbIV cBeT

dopmupoBaHune
LapcTB Bogopocnen

BO3HMKHOBeHME
MaKpPOCKOMUYECKNX 3yKapuoT —
OpraHM3MoOB C i4POM

PacnpocTpaHeHue unaHobakTepuit,

HayaBLUMX HacbIWaTb aTMochepy
KMCII0POAOM

XPOHMKa 3BOMOLMM XKM3HU Ha 3eMile, HaunHas ¢ ee hopMUpoBaHns 4,5 Mapg neT
Ha3af 1 3aKaH4YMBas COBPEMEHHbIM YeI0BEKOM. biarofgaps nocTeneHHbIM

1 HeO6PaTUMbIM 3BOJTIOLMOHHBIM MPOLLECCaM U3 NPOCTENLLNX (DOPM HKU3HM
BO3HUK/O BCe 6MON0rnyeckoe pasHoobpasne Halemn NaaHeTbl.

IlepBbIe miaru

YeTolpe MUAAVapaa NeT Ha3aa Ha Monoaol 3emne, rae byluiesany ByKaHbl

VI LAV KUCIOTHBbIE AOXKAN, B OKeaHax BO3HUK/M MPOCTENMLINE OpraHmnyeckme
MoKy bl V13 HiX cchOpMMPOBANICH NEPBbIE KNETKY — NPOKAPUOTHI.

Co BpeMEeHEM OHM HaYYUNIWCh MCMONb30BaTs 3Hepruto ConHua —

TaK BO3HWK Npouecc PoTocnHTE3a. B pesynsrate B atMocdepy cTan
BbIAENATHCS KMCN0PO[. 3TO CODbITUE, Ha3BaHHOE YYeHbIMU KUCIOPOAHOM
KaTacTpodoin (oHa Npon3olna okono 2,4 MApA NeT Ha3af), U3MeHU0
XVIMWYECKIMI COCTaB aTMOChepbl 1 OTKPLINO NYTh 418 H0/ee CNOKHbIX
OpraHun3MosB.

Hepapxus BpeMeHH

eoxpoHonornyeckas Wkana AenuUTcs Ha Mepapxm4eckie BpeMeHHble
VIHTEpBanbl. J0HbI — KpyMHewwe baoKy BpeMeHu. 3pbl — nogpasaeneHus
30HOB. Mepuroabl — Honee KOPOTKME MHTEPBasEI, 4aCTO CBA3aHHbIE

C XapaKTepHbIMU NpeacTaBuTensMy hayHbl U reoNoru4eckMm CoDbITUSMMU.
3noxu 1 BeKa — ellle 6onee AeTaNU3MPOBaHHbIE OTPE3KM, MCMOMb3yeMble

B CTpaTUrpacum v NaneoHToNOM K.

Kaxgas rpaHmua Mexay neprofamMu niv spami 0bbl4HO CBs3aHa

C KpYMHBIMM COBBITVSMU: MaCCOBbIMU BEIMVPAH UMM, VIBMEHEHNSIMY
KnvmMata, TEeKTOHWYECKAMM CABUTaMM UV NOSBAEHEM HOBbIX MDY
OpraH13MOoB.

PeanbHoe Bpemsi
Yy:Mm:cc PopMa XKU3HK CylllecTBOBaHMs
11:59:58 Yenosek 0,2 M/IH NieT
11:23:31 AvHo3asp 230 MAIH neT

10:13:45 HasemHble pacTeHuns 670 MJIH neT
XXnBoTHbIE 760 MH net
01:25:38 BakTtepun 4 mnpg net

[ Karapxeit

[ | Apxeit

MpoTepo3soii

I daneposoii

Tak Bbirnsgena 6ol uctopusi 3emnu, ecnu 66l OHa 3aHMMana Bcero 12 yacos.
3TOT Nnogxog No3BoONSIET UHTYUTUBHO OCO3HATb MacLUTab reonornyecknx anox
1 TO, HACKO/IbKO HeflaBHVM SIBNAETCS NOsIBIEHME YeI0BEeKa N0 CPaBHEHUIO

C BO3paCTOM MAaHeThl.
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MepBble KOCTHbIE PbI6bI
300 - KEMBPUNCKWNIA
Becno3BOHOYHbIE XUBOTHbIE,
550 - 6paxuonopgbl, TPUIO6GUTDI

NMPOTEPO30M
I'IepBbIe MHOIOKJ1eETOYHbI€ OPraHU3Mbl

2 TeoxpoHonornyeckas WKana — 3To CBOEro poaa «KaneHpapb 3emMn», CO3AaHHbIN reosoraMmmn U NaneoHTonoramm
A5 ONUCAHUS UCTOPUU NAAHETbI B MacwiTabax MUAIMOHOB U MUAMapA0B eT. OHa NO3BOAET YNOPSA0YNTL COObITHUS,
NPOUCXoAMBLLME Ha 3eMne — OT OPMUPOBAHUS KOPbI 0 MOSIBNIEHUS Ye0BeKa, — U NOHATb, KOFrAa UMEHHO BO3HMKanu Te
UV NHblE OPMBbI XXU3HU, MPOUCXOAUIN BbIMUPaHUS, HOPMUPOBANNCH FTOPHbIE MOPOAbLI U KOHTUHEHTBI.



BUOMBEI M 3KOCHUCTEeMBbI

Korga Mbl FOBOPMM O MPUPOAE, Mbl YaCTO UCMO/b3YEM C/IOBA «/1€C», «MYCTbIHA», «OKeaH» UK «6010To». Ho B 3kofiorum ectb 6osee
TOYHble TEPMUHbI, KOTOPbIE MOMOratOT OMUCLIBATL U KNAacCUULMPOBATL NPUPOAHbIE KOMMIEKCH — BMOM 1 3KOCMCTEMA.

3TV NOHATUS CBSA3aHbI, HO 0603HAYalOT Pa3Hble YPOBHU OPraHM3aLNN XKUBHMN.

MOXHO CKa3aTb, 4TO 6MOM — 3TO «HAACTPONKA» HaJ MHOXECTBOM 3KOCUCTEM. Hanpumep, 6MOM Tarv BKAOYAET ThiCAYM OTAENbHbIX
NECHbIX 3KOCUCTEM, KaXKAas U3 KOTOPbIX UMeeT CBOM BUAbI AePEBLEB, XXMBOTHbIX U MUKPOOPraHM3MOB, HO BCE OHW MOAYUHEHDI

O6LIJ.VIM KnnMaTn4eCKnM yCnoBmam M 3aKOHOMEPHOCTAM.

buomMm

370 KpynHas NpUpoaHas eanHviLa, OObearHSIoLas MHOXECTBO SKOCMCTEM, PACMONOKEHHbIX B MPEAenax OAHOM NPUPOAHO-KAMMATUYECKON 30HbI

V1 XapaKTepU3YIoLLMXCS CXOAHbBIM TUMOM PacTUTENbHOCTW, MUBOTHOMO M1Pa 1 naHawadTa.

B1OMbI DOPMUPYIOTCS MOf BAVISIHVEM KNMMaTa, MPEXe BCEro TeMnepaTypbl 1 KOMMYeCTBa OCaAKOB, a Taloke penbeda 1 reorpaduyeckoro NonoKeHus.

OH1 3aKOHOMEPHO CMEHSIIOTCS OT 3KBATOPA K NOOCAM (LIMPOTHAas 30HaNBHOCTb) 1 OT NOAHOXMUIA FOP K BeplWMHaM (BbICOTHasA NOSCHOCT). [pUMEPLl HA3eMHBbIX

61MOMOB — TyHAPA, Talira, CTenb, CaBaHHa, NyCTbiHS.

BoaHble OroMbl OnpefensdtoTcd no CoNneHoCTn, TeMmneparype, COAaePKaHMo KNMCNopoda N NTaTeTbHbIX BELWECTB. HaﬂpMMep, brom KOpannoBbIx le(bOB NN BUOM

I'J'Iy60)-<OBOﬂ‘Hb\X rmapoTepManbHbIX MCTOYHMKOB.

I 3keatopuanbHbiii nosc

Tponuyeckuin nosic
[ cy6rponuyeckuii nosic
- YMepeHHbIi nosic

- CybapKTuyeckuin

. ApPKTUYECKMiA
(aHTapKTMYeckuit) nosic

L -

K G S -

KnumaTunyeckmne nosica — 3To KpyrnHble 30Hbl Ha MOBEPXHOCTM 3eMn, B NpeAenax
KOTOPbIX KNMMaTUYECKUNE YCII0BUS OTHOCUTENIBHO OAHOPOAHBI. OHM hopmumpytoTCS
nog BAMsSiHUEM reorpacyeckom LWWNPOTbI, yria NageHns CoNHeYHbIX Jyven,
LMPKYASLMM aTMOChEpPbI, OKEAHNYECKUX TeYeHWI 1 penbeda. MaBHas
3aKOHOMEPHOCTb: OT 3KBATOPa K NOICaM TemnepaTypa MocTeneHHO CHUXAeTCs,
a TUMbI KNMMATOB CMEHSIIOTCS B ONPeAeNneHHON NocefoBaTeIbHOCTY.

J MNONSIPHASl 30HA
=

MPUNOJ/IAPHAA 30HA

YMEPEHHASA
30HA

Al
Ulre}

CMellaHHbivi nec  Kyctapuuku Crenu  MycTbiHn

W) TPOMUNYECKAS
&l 30HA
i} u
MIET Saad IS \\
Amﬂéﬁ:ble Tpon:eqceacxue Pepkonecbe CaBaHHbI MycTbiHM

BnwkHO [

> CyXo

Mupamnpa GUOMOB — 3TO HarMsAHas CxeMa, KOTopas MOKa3bIBAET, Kak pa3Hble TUMbI
MPUPOLHbBIX 30H (6OMOB) pacrpegensitoTCs B 3aBUCUMOCTH OT BYX KITHOUEBbIX
KMMaTUYeCKMX (haKTOPOB: TeMMEepaTypbl U BAAXHOCTU. BepTukanbHas ocb oTpaxaeT
TeMnepaTypHbI FPafUEHT, FOPU3OHTaIbHAs OCb NMOKa3bIBAET BAAKHOCTb.

10

Cy63KBaTOpUanbHbIN NOSIC

(cybaHTapKTMueCKmii) nosic

[ Nonsprbie nycrsimn ] Crens

B Tynapa [ caganma

Il Taiira [ Tponuku

[ cmewannbie neca [ Nyctoinm

[ rop [ Cpepusemnomopbe | %

A o

Bviombl Ha 3emsie pacnpepensoTcs He CyHaHO — UX pacnosoxXeHue
onpegensieTcs NPex/[e BCEro KAMMaTOM, a 3Ha4YUT, TeMMepaTypoii

1 KOJTMYECTBOM OCafKOB, a TaKxe penbedoM v 6M30CTbIO K OKeaHaM. Ecnum
B3MNSIHYTb HA KapTy, MOXHO YBUAETb 3aKOHOMEPHYIO LUIMPOTHYH 30HaNbHOCTb:
OT MOJIIOCOB K 3KBATOPY CMEHSIOTCS XONOAHbIE, YMEPEHHbBIE U TEM/bIE 30HbI,

a BHYTpY KaXpol — 6onee BnaxHble unu 6onee cyxme obnactu.

9000

FOPA 3BEPECT
8000

7000

BEYHAA MEP3/10TA U NEQHUKN

AJTbMUACKUE NIYTA

CYBAJIbITUNCKUE NYTA

XBOWHBIE /IECA

LLUIMPOKOJ/INCTBEHHBIE JIECA

; BEYHO3ENEHbIE
CYBTPOMNYECKUE NNECA

CYB3KBATOPUA/IbHBIE
[OXAEBbLIE NECA

0w

B ropax 61MoMbl CMEHSIHOTCS MO Mepe MOAbEMA TaK Xe, Kak OT IKBaTopa

K NOJIoCaM: y NOGHOXbS — /1eCa, Bbllle — anbNUACKME Nyra, ele Bbille — TyHApa
1 nefgHUKN. Takne «BepTUKaNbHble MNOsica» BCTpeyatoTcs B MlMManasx, AHaax,
Koppunbepax, Ha KaBkase.



[ TpeTuyHble KOHCYMeHTbI (KPYMHbIE XULHNKM) HAaxo4aTcst

BTOPUYHbIE KOHCYMEHTbI (MENIKME XMLLHWKM 1 BCEARHbIE)

MepBuYHbIE KOHCYMEHTbI (TPaBOSIAHbIE)

TpaBosiAHbIE MAIEKOMNMTaoLME, MOITHOCKM.

TPOOPUYECKUE YPOBHU
|

OpraHV4ecKoe BeLLEeCTBO 13 HEOPraHUYECKX BELLECTB,
MCMO/b3Ys SHEP KO COMHLA UM XUMUYECKUX PEAKLUI.

pacTeHus;, B BOLHbIX — BOLOPOC/N U LiaHOGaKTepum.

JKocucTeMa

OHa npeAcTasnseT coboi COBOKYMHOCTb XUBbIX
OpraHnsMoB (br1oLEeHO3) 1 cpefibl X ObMTaHKS
(6roTon), CBSAI3aHHbIX MeXy COO0N 0OMEHOM
BELLECTB M 3Heprun. B oTryne oT brioma,
aKocucTeMa — Honee NoKansHOe NoHATHE.

OHa MOXeT ObITb KaK OTPOMHOM (OKeaH,
TPOMWYECKNI N1EC), TaK M O4eHb MaNeHbKOM (yxa,
aKeBapuym).

B aKocKcTeMe AeMCTBYIOT Ba KNHOYERbIX
KOMMOHeHTa: b1oT1YecKme (pacTeHus, KUBOTHbIE,
rpUbbI, MMKPOOPraH13Mbl) 1 abroTudeckrie
(KnumaT, NoYBa, BoAA, MVIHEepansl, CBeT).
JKocUCTeMbl ObIBAIOT €CTECTBEHHbIE (Nec, 03epo,
KOPannoBblii pUd) 1 NCKYCCTBEHHbIE (NapK,
CENbCKOXO3AMCTBEHHOE NONe, aKBapUyM).
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NlecHble  Tpassi- MpecHopoaHblE Mopckune
HUCTblE
P
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JloTnyeckne JleHTu4eckune
(Tekywme) (cToAume)

Bce aKoCHUCTEMbI MOXHO Pa3fAenvTb Ha eCTeCTBEeHHbIe
M UCKYCCTBEHHbIE, @ BHYTPW 3TWX rpynn — Ha 6onee
MeJIK1e KaTeropmm no cpefe CyLecTBOBaH s

1 0COBEHHOCTSAM CTPYKTYpbl. ECTECTBEHHbIE
3KOCMCTeMbI 6osiee yCTONYMBBI U CAMOPEryIMPYeMbI,
HO YYBCTBUTESIbHbI K PE3KUM U3MEHEHUAM KrMaTa
UK cpedbl. VICKyCCTBEHHbIe TPe6YHT MOCTOSIHHOO
KOHTPO/IS U NOALEPXKKM YENOBEKOM, MHAYe BbICTPO
Aerpagupytor.

Ha BeplnHe ceTu.

noefarT TPaBOAOHbIX.

NUTaKOTCA NPoAYyLEHTaMN: HaCeKOMbIe, —

MpoAyLEeHTbI — OpraHM3Mbl, KOTOPbIE CaMU CO3HAIOT

B Ha3eMHbIX 3KOCMCTEMAX 3TO B OCHOBHOM 3efieHble

KameHHbIl

AdpvikaHCKnI
[ukas cobaka open

MmeHa Nleonappa KgpaKan CepBan rpnc
d

Tpy6Ko3y6

\ ‘\fﬁ

MaHronuH .

I~
-

3Be3gyaTka

Temepa

Akayus

lMnieBas ceTb — 3TO CXeMa BCEX CBSI3EMN «KTO KOT0 €CT» BHYTPU IKOCUCTEMBI, HO, B OT/IMYME OT NPOCTON NULLEBON
Lienu, OHa NoKa3sblBaeT He OfjHY IMHENHYI0 NOCNeA0BaTENbHOCTb, a LieNyto CETb B3auMonepenieTeHHbIX
MOTOKOB SHEPTMM U BeLecTB. B Nt0601 3kocucTeMe — OT CaBaHHbI A0 KOPaoBOro puda — XuBble OpraHun3Mmbl
ob6beAnHeHbI B TpodrYecKme ypoBHU.

C pasBUTUEM LMBUIM3ALMM YEJTOBEK UTPAET BCe 6O/bLUYI PO/b B HOPMUPOBaHNI
3KOCMCTEM U1 B LIE/TOM B CO3AaHMM 06/11Ka Hallel NaaHeTbl. Hanpumep, pucoBble nons —
O[VIH 13 CaMbIX MACLLUTabHbIX 1 A PEBHUX MPUMEPOB NCKYCCTBEHHOM 3KOCUCTEMDI,
CO34aHHOM M NOAAEPXKMBAEMOM YenoBeKOM. OHUN NPeACTaBASOT COO0M 3aTOMN/IEHHbIE
y4acTKM 3eM/n, CreumnanbHO NOAroTOBIEHHbIE 415 BbipalMBaHMS pyca, U NPy 3TOM
(bYHKLMOHMPYIOT KaK CMIOXHbIE arpoLLeHO3bl, B KOTOPbIX B3aNMOAENCTBYIOT pacTeHMS,
XXMBOTHbIE, MUKPOOPraH13Mbl 1 abroTnyeckas cpega. v
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Murpamuu

Murpaunmn — 3To APEBHUI, 3BOIIOLNUOHHO 3aKPen/IeHHbI MeXaHW3M BbKMBAHWS, MO3BOAIOLWMIA NPEoA0eBaTb CE30HHbIe
TPYAHOCTU, HAXOAUTb NULLY, M36eraTb XMLWHMKOB 1 obecneynBaTb MOTOMCTBY /yYLUME WAHCbl Ha XXU3Hb. MUrpaLMn OXBaTbIBAKOT
BECb XXMBOTHbIN MUP, MOKPbIBAsi N/IAHETY CETb MaPLLPYTOB N NepeKkpecTKoB. OHU MO3BOJIAOT XXUBOTHbIM UCMOJIb30BATb PasHble
3KOCUCTEMbI B pa3HOe BpeMsi, M36eratb KOHKYPEHL MU, pacluMpsaTh apean U COXpaHaTb reHeTUu4eckoe pasHoobpasue. B 3Tom
CMbIC/1IEe MUTPALMN — OAMH U3 CaMbIX IPKMX MPUMEPOB TOF0, KaK NoBeAEeHMe CTAHOBUTCS MHCTPYMEHTOM BbKMBAHUSI.

IIpUYUHBI MUTPAITHA

YKNBOTHbBIE MUTPUPYIOT NO MHOXKECTBY NPUUKH, U OHM 4aCTO NepenneTalnTcs. [PaHano3HbIe
nepemeLlleH s BbI3bIBAIOT CE30HHbIE M3MEHEeHMWs Cpeflbl. TaK, C HAaCTyMAeHeM 31Mbl CEBEPHbIE OeH )
YXOAAT V3 TYHAPbI B NECOTYHAPY, M Nerde A00b6IT KopM. MTUUB NOKMAAIOT THe3A0BbS, YTOObI 3VMOBATH
B Hosee Tensbix pervoHax.

HeKoTopble BYAbl NepeMeLlatoTcs Ans pasMHOKEHVS. KTbl OCEHbIO MALIBYT U3 MPUMOASPHbBIX BOA

B CyOTPOMUKK, YTOObI POAVTH fleTeHbIWeN B bofee MArkoM Kn1uMaTe, a BECHOM BO3BPaLlatoTcs 0b6paTHO.
HeKoTopble MUrpaLMy CBSA3aHbI C 3TanaMu pasBuTHs opraHiaMa. Hanpumep, NpoxoaHbIe poibbl,

TaKMe KaK TVXOOKeaHCKMIA NOCOCh, POXKAAIOTCS B MPECHOM BOAE, 3aTeM YXOAAT B OKEaH, a Ha HepecT
BO3BPaLLAIOTCs B POAHbIE PEKU.

HakoHeL, nepemelleH s Bbi3blBAIOTCS KaTacTPOMUYECKMMY CODBITUSAMI. HaBOAHEHNS, MOXapsl,

3acyxvi UK NepeHaceneHyvie MoryT Bbl3BaTb CMOPaanyecKkme, XaoTUYHble MepeceneHns, 4acTo
COMPOBOXAAIOLLMECS MACCOBOM MMOENbIO XKUBOTHbIX.

Tpu xommaca

MTUUBI UCMONB3YIOT HECKONBKO HE3ABVICKIMbIX «KOMMACOB», KaXbli 113 KOTOPbIX OCHOBAH

Ha yHAaMeHTanbHbIX CBOMCTBaX 3emMau 1 KocMmoca.

1.ConHedHbI kKoMmnac. MNTULbI OPUEHTUPYIOTCS MO NoAoKeHWIO CONHUE, Y4UTHIBAS BPEMS CYTOK,

370 TpebyeT BHYTPEHHMX 61MONOTMYECKIX 4aCOB, NO3BOASIOLLX KOPPEKTVPOBATL HanpaBeHue

B 3@BMCKMOCTU OT ABVKEH NS CBETUNA.

2.3Be3aHbIM KoMnac. Houbto MUTPYpYIOLLIME BB, OCODEHHO NeBYVE NTULBI, U3Y4aloT MONOXKEHVE 3BE3 ]
Ha Hebe, MaBHbIM 0bpa3oM MonspHON 3B8e34bl, U BpalleHKe 38e34H0ro Heba. Monogsle NTYLbl 00y4atoTcs
3TOMY B MepBble HeAeNV X3HK, Haboaas HoUHoe HebO.

3. MarHUTHbI KoMnac. MTUUbl YYBCTBYIOT MarHUTHOE Nofe 3eMan — ero HakoH, UHTEHCUMBHOCTb

W Hanpagnexe. 3T0 NO3BOASET VM OPUEHTUPOBATLCS AAXKE B YCIOBUSAX MNOXOV BUAUMOCTU. MexaH3m
BOCMPUATHS MarHWTHOIO NOAS A0 KOHLA HE M3y4eH, HO NPeAnoNaraeTcs, YTo B HEM MPUHKMAIOT y4acTue
KeNe30CoAepallyie KNeTKN B KIIOBE 1 KPUMTOXPOMbI B CETHATKE.
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O6bIKHOBEHHAA KaMeHKa
s TlONAPHAS KPayKa

AMYPCKUI KOBYMK

e TOHKOK/110BbII 6ypEBECTHUK
TypyxTaH

s CBEHCOHOB KaHIOK

MyTn MUrpaLmny HEKOTOPbIX NEPENETHbIX NTULL.

CeBepHbii  Ocb BpalyeHus
MarHuTHbIV NoncC /

leorpaduyeckunin
CeBepHbIli MOC

leorpaduyeckuin
FOXHbIV MOJOC

7 FOXKHBIN
' MarHUTHbIN NOMKOC

MarHuTHoe none 3emnun.
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JAaHauga MOHapX

He TONbKO NTWLLI COBEPLIAOT AanbHue nepeneTsl. Murpauvs gaHavabl MOHapx — OAHO V3 CaMbiX
BNeYaTASIOLLMX ABAEHWI B MMPE HAaCeKOMBIX. 3Ta ApKo-opaHxeBas 6aboyka BECOM BCEro OKONo

0,51 exeroflHo NpeofoneBaeT NyTs AnvHom bonee 4000 KM, COBEPLIAs TPAHCKOHTUHEHTaNbHOE
NyTelWecTBKE, KOTOPOE OXBAThIBAET HECKOMBKO MOKONEHWI 1 ABA KOHTVHEHTA.

MoHapxw, obuTatoulvie B CEBEPHOIN AMEpYIKe, HAUMHAIOT OCEHHIOI MUTPaLVIO B @BIYCTe, KOMAa [HY
CTaHOBATCS KOPOYe 1 Temnepatypa nagaet. OHu NeTdT Ha tor, npeogonesas CLA v gocTuras ropHbix
N1eCOB MEKCUKaHCKOro WTaTa MrnyoakaH, rae 3vmytoT B brocepHoM 3anoBefHyike 6aboyKm-MOHapXM.
Tam Ha oTaeNbHbIX AepeBbsix cobrpatoTcs Ao 100000 ocobeit, a obliee YiCNO MOXKET A0CTUraTh 50 MAH.
BecHol 6ab04Ky MOKWAAIOT 3UMOBKY ¥ HA4MHAOT NyTb 06paTHO Ha ceBep. OfHaKo baboukw, Ha4yaBline
MUTPaLWIO, He AOKMBAIOT [0 ee 3aBepllenns. VX NOTOMKIM — BTOPOE, TPETbE U iaXe YeTBepToe
MOKOMNIeHNA — NPOAOIKAOT MY Tb, BO3BPALLAACh B KaHaay v cesepHble wrathl CLUA. Kak nMeHHo

OHW HaxoAdT AOPOTY K MECTaM, e HVKOorfa He Oblnn, OCTaeTcs 3arafkom.

CepsnIil KUT

Cepble KUTBI MPOBOAAT NeTO B 60raThiX KOPMOM

Bofax bepuHrosa, YykoTckoro U OXOTCKOro Mopei.

Tam OHV NNTAIOTCA AOHHBIMY OPraHM3Mamu,
BbIKaMbIBas W1 C NOMOLLIO MOLLHbBIX YEN0CTEN

1 UNBTPYS ero 4epes nnacTuHbl. C HacTynnerviem
OCEHM OHM HAaYMHAKOT MUTPALMIO Ha 10T, BAOb
nobepexbs CeBepHOM AMEPIKI, K TeMbIM

1 MENKOBO/HbIM NaryHam HivkHen KanudopHun.
[nnHa nyTv Tyaa v 06paTHO — okono 16 000 K.

B CMOKOMHbIX OXHbIX BOfi@X CAMKI POXatoT
AeTeHbILel 1 BCKapMUBatoT vix. BecHol
B3POC/ble OCOBM C MOMOAHSKOM HauyMHaloT
0bpaTHbIV MyTh Ha cesep, 4TOObI CHOBA KOPMUTHCS
B @pKTUYECKMX BOAAX.

Cepble KNTbl OPUEHTMPYHOTCS MO beperoBoin
JIMHWN, UCNONb3YS BU3YaNbHbIE OPUEHTYDSI,
AKyCTUYECKME CUTHaMbI 1, BO3MOXHO, MarHUTHOE
none 3emnu. X MapwpyT NOYTU HEM3MEHEH

V3 rofda B rog, vi iaxe Monofasle 0cobu, Bnepasle
COBEPLIAIOLLINE MUTPALMIO, CEAYIOT TEM XKE MyTeM,
4TO 11 B3POC/IbIE.

Yalue BCcero MurpaLmm cCoBepLiaioT NTULbIL. XapaKTepHbIA KNVH —

«@3pofMHaMmMyecKas cTpaTerns»: Kaxaas 0cobb NosyyaeT NOgbEMHYH CUNY
OT BUXpeW, CO3aBaeMbIX NeTALLMMY BNepean NTuLamu.

IosistpHas Kpauka

STa v3sHas NTULa BeCoM BCero okono 100 r — Y4eMnmoH M1pa No AansHOCTV MUrpaLyi. BxxeronHo

OHa CoBepLUaeT rpaHAro3Hoe NyTelecTB1e, OxBaTbiBatoLlee 0ba notoca 3emnu. Ee mapwpyT — oguH

M3 CaMbIX MPOTSHKEHHBIX CPEAN BCEX KUBOTHbIX: OT apPKTUYECKMX NOOEPEXII [10 aHTapKTUYECKNX BOL

1 0bpaTHo oHa npeofonesaeT 70 000-90 000 KM B rof.

[He30MTCS NONAPHAA KpadKa B CeBEPHbIX WMPOTaX, rAe BbIBOAWT NTEHLOB B KOPOTKOE apKTUYECKOe NeTo,

a 3aTeM, C HaCTynneHnem OCeHu, OTNPaBNAETCH B CTOPOHY AHTAPKTVAbI, IA€ B 3TO BPEMS HaYMHAETCA IOKHOE
neto. Takum 06pa3om, NTULR ABAX(IbI B FOf] BCTPEYaAET NETO, NPaKTUHECKN NOHOCTbIO 130eras 31Mbl.

MTuUbl CneayioT BAONb NODEPEXWIA: BECHOW OHW NETST Yepe3 ATNaHTUKY UK BOAb Nobepexbs CeBepHoM
AMEpVIKY, @ OCeHbIo — Yepe3 APpurKy nan KOKHYI0 AMepUKy. [prdriHa CTONb 3KCTPEMansHOM MUrpaumn —
AOCTyN K HoraTelM KOPMOBBIM pecypcam 1 61aronpuaTHbEIM YCIOBUAM A5 PAa3MHOXKEH S,

PeuHoi1 yropb

PeyHoi yropb, a1 eBponenckmin yropb,

NN 0BbIKHOBEHHbIN Yropb, — KaTagpoOMHas
pbi6a: 60/bLUYI0 YaCTb XXU3HWU OHA MPOBOAUT

B MPeCHON BOfie, HO Pa3MHOXAETCS B OKeaHe,
B €4MHCTBEHHOM U3BECTHOM MeCTe —
CapraccoBom MoOpe B LeHTpe ATNIaHTUKN.
HepecT pe4yHOoro yrpsi NpoucxoauT Ha rnybuHe
0K0/10 400 M.

IlyTeniecTBHeE Ty/la U 00pPaTHO

[oCTUTHYB MOMIOBOI 3pe/IOCTU, YIrPU MEHSIIOT OKPACKY: CNiMHa TeMHeET, 6oka 1 bproxo cepebpsTcs.

B aToW «cepebpsHON» CTafuy OHU MepecTatoT MMTaTbCs U Ha4YMHaOT MUrpaLuio B CapraccoBo Mope,
4yTO NpUMepHoO B 8000 KM OT eBponenckux 6eperos. MNocsie UKPOMeTaHWs B3pOC/ible yrpy nornbator.

V3 MKpbI BbINYNASOTCS NMOMYNPO3paYHble MUMYUHKI. [ogxBayeHHble TedeHneM fonbhcTpum,

OHW gpeldytoT K EBpone B Te4eHe NPUMEPHO Tpex eT. Y nobepexbs MMYMHKIN NpeBpaLLatoTCs

B TaK Ha3bIBaeMbIX CTEK/ISIHHbIX YIPel — BCe elle MPOo3payHbIX, HO yXKe 3MeeobpasHbIX. [ogHUMasICh

Mo pekam, OHU TEMHEIOT, CTAHOBSITCS KENTbIMU YrPsiMU» 1 MPOBOAST B MPECHBIX UK CNaboConeHbIx
Bofax 9-12 fieT, NUTasiCb MOTOCKaMM, HACEKOMbIMU, NSITYLUKAMUN 1 MENIKOW pbIBOA.
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CTEKNSHHbBIN yropb

MapLpyTbl MUFPaLMW U KU3HEHHbBIA LKA
peyHoro yrpsi.

HaY'-IHLIe THIIOTE3bI

Moyemy yrpu COBEpLUIAIOT CTONb JaNbHUIA NYTh,
0CTaeTCs NPeAMETOM Hay4HbIX AVCKYCCUNA.

OpfHa r1noTesa CBSA3bIBAET 3TO C APendoM
MaTEPUKOB: MeCTa HepecTa OCTaINCh MPEXHUMMU,
a PacCTosiHNE A0 HKX YBENUYUAOCh. [ipyras —

C U3MEHEHVEM TeYEHWIN B MOCeNefHNKOBbIN
nepuog, korga lronbdCcTprM Havyan yHOCUTb
JINYMHOK BCe fasblie K CEBEPO-BOCTOKY.
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Nx noynTatoT Bekamu. CIOHbI MOMOranu N0AasaM B Tpyae 1 faxe B BOMHAX, 4TO NOPOXAano TECHbIE CBA3M Mexay

XNUBOTHbIMU N NKOABMA.

Ouaru 6MopasHooOpasus I'peHIaH/ICKUI HATUOHAIbHBIN apK

Ouarv briopasHoobpasns — 3TO Pervonbl NaHeTbl, KOTOPble OHOBPEMEHHO KpynHeliweit no naolaav oxpaHseMon Np1MpoaHON TeppuTopmreit Ha 3emne
0bnaaatoT NCKNIOHMTENbHbIM BOraTCTBOM MXMBbIX OPraH3MOB W HaxOAsTCs cyuTaetcd [peHNaHaCKmU HauYoHanbHbI NapK. 3TO He TONbKO CaMblIl

MO/ CEPbE3HON YrPO30I YTPaThl MPUPOAHbIX IKOCKCTEM. KOHUENUMo BONBLON HauMOHabHbIM NapK, HO ¥ caMas 0bWKpHas OxpaHsieMas
NpeanoXmn bpUTaHcKmi skonor Hopmar Mariepc B 19881, a cerofHs oHa TepPUTOPYA B MUpe. Ero naowags coctasnseT okono 972000 km?,
MCNONB3YETCH MEXAYHAPOLHBIMM MPYPOJOOXPAHHBIMI OpraHM3aLmaMA. 4TO HONbLIE, Yem TeppuTopus dpanumm v icnaHnm BMecTe B3SThIX.

YT00bI MONacTb B 3TOT CMMCOK, TEPPUTOPUS [IO/MKHA COOTBETCTBOBATH OH OoxBaTbIBaET MOYTY BCIO CEBEPO-BOCTOYHYIO HaCTb [ peHnaHamm,

ABYM CTPOMMM YCNOBUSAM: BbICOKOMY YDOBHIO IHAEMYI3MA pacTeHWii BK/tOYas OOWIMPHbIE aPKTUYECKME NYCTbIHW, NeJHVUKM, FTOPHblE MaCCHBbI

(He MeHee 1500 BMI0B COCYANCTbIX PACTEHWIA, KOTOPbIE OONbLUE HUMMe 1 NPUODEXHbIE 30HbI. HalMOHANBHbIN NapK co3aaH B 1974 1. 1 pacluvipeH

Ha 3eme He BCTPeYatoTCs) v CUNbHOM yTpaTe MPUPOAHON pacTUTENbHOCTH B 1988-M. 3TO TEPPUTOPUS CTPOTON OXpaHbl, 6e3 NOCTOSIHHOTO HaceneHus
(McuesHoBeHMe He MeHee 70 % MCXOAHOTO PacTUTENBHOMO MOKPOBa). 1 C MUHUMANbHBIM BMELWATENbCTBOM YENOBEKA.

Cellyac B MMpe BLIAENSIOT 36 «rOpsiuyix TOYeK» b1opa3Hoobpasus, U BMecTe HecMOTpst Ha CypoBbIN KNVMaT, 34eCt 0bWTatoT benble MeaBeaw, OBLEDLIKY,
OHV 3aHUMAIOT INLL OKONO 2,3% NOBEPXHOCTN CyLWW, HO NPY STOM B HIX apKTUYeCKMe 3aliLbl, Neclbl, KoNb4YaTble TINIeHM, MOPXW, @ TaKxKe MHOXECTBO
obuTaeT Honee NONOBMHbI BCEX SHAEMVHHbIX BUAOB XMBbIX CYLLECTB Ha M/1aHeTe. BMAOB aPKTUHECKMX NTUL,. J/IETOM B NMPUOPEXHBIX BOAAX BCTPEYatOTCS

HapBanb! 1 6enyxu.

30€eCh HET AOPOT, MOCENEHNI AN TYPUCTUHECKMX KOMMNEKCOoB. [JocTyn
BO3MOXEH TOMBKO MO CNeLManbHbIM paspeLleHyisiv, B OCHOBHOM A5 Hay4HbIX
aKcneanumMii. V13-3a ynaneHHoCTV U CYPOBbIX YCI0BUIM 3KOCUCTEMA NapKa
OCTaEeTCs OfIHOM 13 HaMeHee HapYLWEHHbIX Ha N1aHeTe.

CymaTpaHcKkuii Turp — obutatens CyHaanaHza, ogHoOro 13 o4aroB 61MopasHoobpasus
Ha 3em/e, Kyfla BXogsaT ocTpoBa KanumaHTaH, iBa 1 CymaTtpa. 3To caMblii MafieHbKIUI
13 BCEX TUTPOB, HO OT 3TOTO HE MEHee Be/IMYECTBEHHbIN. IMeeT 6on1ee TEMHbIN

MeX 1 04eHb rycTble 60koBble 6akeHb6apabl. ITO eAMHCTBEHHbIN BbDKMBLUMIA
npeacTaBuTeNlb TUTPOB HA UHOOHE3UNCKNX OCTPOBAX.
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A3us 1 TUXnin okeaH

Mo paHHbIM FOHECKO, Ha nnaHeTe HacYuTbIBaeTCA
669 6roccepHbIX 3anoBefHNKOB B 120 cTpaHax,

B T. 4. 16 TpPaHCrPaHUYHBbIX. OCHOBHble pernoHbl 6ruopasHoobpasusi Ha 3emse.

AHTpOIIOTeHHOE BO3/elicCTBHE

TAAHTUYECKUI fec

R Tpanus
-

MpubpexHble neca
TaH3aHuKn n KeHnm
Kanckas
dbnopuctnyeckas

Z” KanepoHus

HoBas

HOro-3anagHas 3enanans

YenoBe4ecTBO Bceraa ObIN0 4acTbio NPUPOLLI, HO C Pa3BUTUEM LIMBMAN3ALMN MACWITabbl 1 XxapaKTep ero BAVSHUS Ha OKPYXatoLLyo Cpefly M3MEHWNCh
paavikanbHo. CErofiHs 4eaoBeK CTan rMasHbiM GaKToOpOM, (DOPMUPYIOLWMM CYAbOY MHOMMX BUAOB XMBOTHbIX. 3TO BANSHME HA3bIBAIOT aHTPOMNOreHHbIM
BO3MENCTBMEM — COBOKYMHOCTbHIO BCEX HOPM NMPAMOTrO 1 KOCBEHHOIO BMELLIATENbCTBA B XM3Hb AVKOW NPMPOAbl. Ha paHHMX 3Tanax ncTtopun BosaeicTane
4enoBeKa OrpaHnyMBanoCh OXOTOM, PeIOONOBCTBOM M BEDKMTaHMEM NECOB AN 3eMaeaenis. YiKe Toraa ncHesnm MaMoHTbl, TMraHTCK1e NEHWBLbI Y MHOT e
APYrvie KpynHble XMBOTHble. HO B XX-XXI BB. TEMMbI M3MEHEHW I BEIPOCAN B AECATKM Pas3: NIOAN He MPOCTO M3bIMAOT OTAENbHbIX KUBOTHbIX, @ NEpecTpansatoT

Uenble 3KOCMCTeEMbI.

7,8 Mnppa B 2020

7 mnpg 7 mnpa 82011
6 Mnpg, 6 mnpg B 1999
5mMnpg, 5mnpg B 1987
4 Mmn 4 1975

PA VNHAYCTPUANBHAS MIPA 8
3 mapa PEBO/ItOLMA 3 mpa B 1960
2 Mnpg, 2 mMnppg B 1928

1,65 mnppa B 1900
1 mnpg
4 MnH 190 M/H 600 mnH B 1700
10 000 8000 6000 4000 2000 0 2000
O H. 3. [OH. 3. O H. 3. [OH. 3. O H. 3.

POCT YMCNIEHHOCTH HaceneHus 3eMan — OAUH M3 KTYeBbIX DaKTOPOB, ONpPeAeNsoLLX COBPEMEHHOE
COCTOSIHME XXMBOTHOIO MUpa. Yem 6onblue nogen, Tem 6oblLie TpebyeTcs 3eMN A1 XUbsl, Ce/IbCKOro
X0351MCTBa, MHDPACTPYKTYpbl. Jleca BbipybatoTcs nog nalHu 1 nactéuiya, 60n10Ta ocylatoTes, nobepexbs
3acTpanBatoTCsl. 1115 XKMBOTHbIX 3TO O3Ha4YaeT MOTepto NPUBLIYHbIX aPEanoB U Pa3pbiB MUTPALMOHHbIX
MapLpyToB. [laxe ecnun BUA HE UCYE3AET, ero Nonynsaunm apobaTcs Ha N30MPOBAHHbIE FPYMTbl, YTO CHUXAET
reHeTM4yeckoe pasHoobpasne 1 yCToOMYMBOCTb. PacluMpeHvie ropofoB U CeIbX03Yroani MPUBOAUT K TOMY,

4YTO XUMBOTHbIe BCe Halle 3aX0AAT B HaCce/leHHble MYHKTbl B MONCKaxX NULWW Uan BOAbI.

CUHaHTPOMHbIE BUAbI — 3TO XMBOTHbIE U PacTeHNS,
KOTOpble MPUCMOCOBUNNCH KUTb PSAOM

C YeNIOBEKOM U UCMO/Ib30BATb CO3fAaHHbIE UM
yCNOBWS AN CBOErO CyLeCcTBOBaHUs. B oTanyne

OT JOMALUHMX XXUBOTHbIX, CUHAHTPOMbI He BbINK
LiefieHanpaB/ieHHO OJ0MaLUHEHbI: OHW CaMK

HalL/M BbIFOAY B COCEACTBE C NltoAbMu. Yalle

BCEro 3TO CBSI3aHO C LOCTYNOM K Nulie, yoexuiam
1 OTHOCUTE/IbHOM 3aLNTOM OT XMLHUKOB. EHOT-
MOMOCKYH M3HaYanbHo obuTan B necax CeBepHoi
AMEpPUKM, HO BLICTPO OCBOWA ropofa U NPUropoabl
He TONIbKO 3TOr0 KOHTUHEHTa, HO 1 EBponbl, rae 6bin
WUHTPOLYLMPOBaH.

MuKponnacTuK — 370 Menbyanwme pparmeHTbl
CUHTETUYECKUX NMOIMMEPOB Pa3MepPOM MeHee
5MM. OH obpasyeTcsi Nnpu paspyLeHun 6onee
KPYMHbIX NIaCTUKOBbLIX N3NNI MOA AeliCTBUEM
yneTpaduroneTa, n3-3a MEXaHNYeCKOro N3Hoca

N XUMUYECKMX peaKLmit. HYacTuubl niacTmka
06HapYXMBaKOTCS B MOPCKOW, PEYHON 1 gaxe
NUTbEeBOI BOAE, BKIOYAs 6YTUIMPOBaHHYIO.
OKeaHbl — rNaBHbIN HAKOMUTENb MNNACTUKOBBIX
OTXOAOB, U MAAHKTOH, MOJTOCKM, pbiba
MOrNoWAlOT UX BMECTe C NULLLEN.

XULHWUKWN M YEeNOBEK NOMYYaloT MUKPOMIACTUK,
noefas opraHun3Mbl, KOTOPbIE YXKE ero HaKoNUIN.
CunTaeTcs, YTO B HEE/N0 Mbl CbeaeM OKONo 51
MUKPONIACTNKA — 3TO BeC HAHKOBCKOMN KapTOUKMU.
MunKponnacTuk He nepeBapusaeTcs

M He pa3pyLlaeTcs B NULLEBapUTENbHON CUCTEME.
Ero BNMsiHME Ha OpraHM3M YenoBeKa noka
HEeA,0CTAaTOYHO N3Y4YeHO, HO MOXHO FOBOPUTB O TOM,
4YTO OH BbI3bIBaeT BOCNANNTENbHbIE MPOLLECCHI

B XXKT 1 noBpexgeHune cAN3UCTON, HapyLweHus
MWKpPOBMOMa KULLEYHWKA, FOPMOHaNbHble coou,
HeceT PUCKMN ANS PernpOfYKTUBHON CUCTEMBI.
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