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IMMPEANCIIOBHUE
PEJAKTOPA TIEPEBOJA

Cpeny Hay4HO-TIOMYJIAPHOH JIMTEpPaTyphl © Pa3BUTHH XHU3HHU Ha 3emiie, NoXanyl, Hau-
Gosibleif U3BECTHOCTBHIO MO BCEMY MHpPY MOJIB3YIOTCH BeJIMKOJICNHble anbOOMBbI Kpa-
COYHbIX KAPTHH 4€XOCIOBANKOro XyAoxkHHKa 3. BypuaHa ¢ kOMMEHTapUAMH KPYIHBIX H€-
XOCIOBAlIKMX y4eHBIX. JIFOAM pa3sHbIX MOKOJIEHHH UCTILITANH Ha cebe MX 3MOLMOHANIBHOE U
3CTETUYECKOE BO3IEHCTBHE, CIOCODCTBYIOIIEE NPHOOIIEHHIO K 3HAHHIO UCTOPHUM XU3HH HA
Halueit riaHere. TO BaXHbI, HO BMECTe C T€M JIMLIb NEPBBIH LIAT B NpolaraHje NoHUMa-
Hus 6ecKOHEYHOTO pa3HoOOpa3us KUBBLIX (OPM, BO3HUKABILIMX HA JUITMTEJILHOM MYTH, KO-
Topbii npotisa JKu3Hb OT BO3HUKHOBEHUS Ha MEPBbIX 3Tanax odOpa3oBaHus 3€MJIM A0 0CO3-
HAHHA €10 CMbICJIA CBOEro cylectBoBaHus. HeusmenHo OnaroxenatenbHbii n 6naro-
JapHbIif OTKJMK Ha MOMYJAPHYIO JIMTEpAaTypy Takoro poja co3Jajl BOKPYr HaykH o
IpOLLTIOHN XU3HU HEKUH MAEaIbHO-POMAHTHYUECKHI OpeoJl, BbI3bIBas AaXe CPedN yHeHbIX
MHEHHE O [AJIEOHTOJIOMH KK O HayKe «YKpaluaTebCcKoi» B OTIIHYHE OT TEOPEeTHYECKHX
(Hanpumep, GU3MKN) U TIPaKTUYECKUX HayK (Hanpumep, kopabsiecTpoeHus). 3To, 0AHAKO,
JIMLIb OYEHb NIOBEPXHOCTHBI B3[/I1 HA TO, YTO U3y4aeT U Kak paboTaeT NajJeCOHTOIOTHS.

CoBpeMeHHasl NaEOHTONONHS - 3TO OTHIO/Ib HE PEKOHCTPYKIHS BBIMEPLUNX IHUKOBMH,
3TO LEJIbIA LUMKJ1 HAYK O NTPOLLITION XH3HH, HCNIOJIb3YIOLIMX B CBOUX MCCJIEAOBAHUAX BECH ap-
CEHaJl COBPEMEHHBIX dHATMTHYECKHX METOOB, BKJIFOUas METOABI MOJIEKYIApHOR OHoI0THH
H MaTeMaTH4eckoe MoaeaupoBaHiue. HoBble noaxoasl kK c60py W M3y4EHHIO MCKOMAEMbIX
OCTATKOB C4MbIM KapAHHAJIbHBIM 00pa3oM MEHSIOT NMPeACTaBAEHHs O HENOJIHOTE NajeoH-
TOJIOTUYECKOM JIETOIHCH, 1103BOJISIOT NOJIY4aTh Takylo UHGOPMAaLHUIO O BHIMEPLIMX Opra-
HH3MAX U Cpe/Ie MX KU3HH, KOTOpas paHee Ka3ajlach HeBepOATHOH. MOXHO Ha3BaTh, K NpH-
Mepy, OTKPbITHE NPEKPAacHOH COXPaHHOCTHM HCKOMAEMBIX MHUKpoOHOT Bo3pacrom OGosee
JIBYX MUJUIMAPUOB JeT 1 oOHapyxeHue OHOOTHYECKH aKTUBHBIX GEJKOBBIX MAKPOMOJIEKYJ
B PAKOBHHAX MOJUIIOCKOB, XHUBIUKX Okos10 300 MuwLMoHOB JeT Hasal. Elue oaun mpumep -
npuBJEKILKE B NOCJE/IHUE rojbsl ocoboe BHMMaHue 6arogaps cpeacTBaM MaccoBOH HH-
dopMaln UccileIoBaHUsA KPU3HCHBIX ABJICHHN B Pa3BHTUM OHochepbl MPOLLIOro («BeEau-
KO€ BHIMHpAaHHE» Ha IPAHHLE ME30305 M KaifHO304, KOTOpoe ObL10 BbI3BAHO, KaK MOJAraloT
HEKOTOPbIE YUeHble, CTOJIKHOBEHHeM 3eMJIM ¢ acTepoMIOM UM koMeTol). IlaneonTosnorus
C €6 MHOIOUYMC/ICHHBIMK OTBETBJIEHHSIMU B chepy ApYrHX HayK (BCIIOMHHM TaKHe ee pas-
JeJbl, KaK najieobuoxumus, nasieobuoreoxumus, naneobuoreorpadus u ap.) sce Hosee
CTAHOBUTCS KOMILJIEKCOM Hay4HbIX 3HaHUH O mpoliioM Ouocdepbl, U MBI Bce DoJfiee 0co3-
HdeM, 4TO MCCJIE[IOBAHME INPOLIOro-3TO OKHO B Oyaymiee.

HoJior nyTh ’KH3HH Ha HAILCH IUIaHeTe, U KaK MaJjlo y HAallero COBPEMEHHHKA 3a cliell-
KO# NOBCEHEBHbIX A€ BpEeMEHH, 4TOOb! 3aAyMaTbCs HAA TEM, «KTO Mbl, OTKYZAA MBI, Kya
H/IEM» -- Ha /1 W3BEYHBIMH BOIIPOCAMM, B Pa3rajJIke KOTOPBIX, BO3MOXHO, KPOETCS CMBICI CY-
wectBoBaHus UYenoseka, YesoBeuecTBa U camoit JKusHu.

KHura, KOTopyo Bbl AEPXKUTE B PyKaX, paccka3blBa€T O BOSHUKHOBEHHH U CTAHOBJIEHHH
OCHOBHbIX (hAKTOPOB M HOCHTEJICH XU3HU Ha HALUCH IUTaHETE, O TeX NpobJeMax, KOTopbie
pellasia )XuUBask MaTepHs, COBEPUICHCTBYS (PopMbl U criocobsl CBOero cyuiecTsoBanus. B
KHHI'E B KAKOH-TO Mepe CO/JIEPXHTCS OTBET Ha HAILK BeyHble Bonpochl. Hanucannas B xu-
BOH MaHepe, I/I¢ XO/1 Hay4HOH MBICJIH NIEPEINETAETCA CO CTUXaMH, a TabJINIIbI M WUIOCTpa-
UMK BbIMEPLIMX (GOPM C pENpOAYKLHAMH KAPTHH CTapblX *UBOIMHCUEB, kHura Toaopa
. HukonoBa Hecet B cebe 60ab1110ii IMoLHOHANBHBIH 3apsa. Ee aBTop - 0auH U3 KpynHe#-
mux 00JIrapckux MaJleOHTOJIOrOB, WIEH-KOppecnoHAeHT AkageMun Hayk bosrapuu, 3aBe-
ayrouui kadenpoii naneontonoruu Coduiickoro ynusepcuteTta uM. Kiiumenta Oxpuacko-
IO - XOpOLIIO M3BCCTEH YYEHBbIM HalleH CTpaHbl CBOMMH TPyJaMH MO NAJIEOHTOJIOTUH H
cTpaturpadun Me30301, No obiUM BonpocaM najeobuosnorun. MM Hanucan psj y4deOHu-
KOB M yueOGHbIX NOcOOUIA, N0 KOTOPLIM y4aTcs OoNrapckue CTyAeHThl. B 310l kHure, npea-
HA3HAYEHHOM JUIsl MACCOBOTO YHTATEIs, APKO PACKPbIBAIOTCA HOBbIE IpaHu JapoBanus To-
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mopa . HukonoBa kak nomyJspu3aTopa HAYKH, KOTOPOH OH NOCBATHII CBOK KHU3Hb.
CBOMM PaccKka3oM OH CyMeJI BbIPa3UTh BOJIHYIOILYIO NIPHYACTHOCTb KaXIOrO U3 HAac K 00-
1eMy noToky XU3HH, IOKa3aTh Hallle MECTO B 3TOM IIOTOKE U Hallly OTBETCTBEHHOCTD 32
TO, 4TOOBI OH HE MpEepPbIBAJICH.

Crporo Hay4HOe ONHCAHHE OCHOBHBIX 3TAllOB Pa3BUTHS XH3HH Ha 3emile U yAayHbli
noabop WUTIOCTpaL|ii MO3BOJIAIOT PEKOMEHI0BAaTh KHUTY «Jlosiruil myTh Xu3HH» Ooslee
crelHaIbHOMY YuTaTemo. OHa MOXET CITyXHThb LUEHHBIM Y4eOHBIM ocoOHeM B LLIKOJIAX, B
KpyXKax Jobutesneif mpupoabl, B TEXHHKYMaX T€OJIOTHYECKOTO M €CTeCTBEHHOHAYYHOIO
npoduiIs W Haxe B By3ax, [O€ YHTAIOTCH COKPAILCHHbIE KYypChl NAJICOHTOJIOTHH.

H. bapckos



INNPEJNCJIOBHUE

THXMM YyTpOM Mbl ¢ KMHOOIIEpaTO-
poM CTOMM Ha Oepery Mops M Xaem Ho-
ABJIEHUA CWIbHOH MOpCKoif BOJHBL. MBI X0-
THM MOKa3aTh BEYHYIO CTHXUIO Muposoro
OKeaHa H He3zaTHxaroIyro 60psby cymu u
BOIBI, PHTMUYHOE YepeAOBaHHE IUTacTOB B
npubpexHbIX 0OpBIBaX U HENPEPLIBHOE JIBH-
xeHue BoJiH. OHM pa36HBaIOTCA O CKabl H
BO3BpAILAIOTCA Ha3aj, 4ToObl cobpaThes C
CHJIaMH M CHOBa 6pocHThca Ha Oeper. Mx
Oer HenpepbIBEH U HEYTOMMM, KaK BpeMs H
XH3Hb, & IUIACTHI 6E3MOJIBHO NPHHHMAIOT
Hempekpaiuatoumecst ynapol. Moit B3risn
npuBjieKaeT To 6e30 peXkHas MOpCKas LUMPb,
TO 3eJieHb Mopckoro Gepera. Y MeHs Takoe
9yBCTBO, OyaTO CaM BO31yX IpOMHTaH
KH3HBIO.

B 370 HeOOBLIKHOBEHHOE TEIUIOE YTPO,
KOrJa Mbl CUIMM Ha MOpcKkoM Oepery, B
Moeil naMsaTd BerbiBaeT kaptuHa [lons
TForena «Otkyna mbi? Kro mei? Kyna
HaeM?» 3TH Bompochl 3aaaior cebe rore-
HOBCKHE OCcTpoBHTsAHE. [To106HBIE BONPOCHI
f CJBIIY OT KHHOOIIEpaTopa M 4yBCTBYIO,
YTO MHO# OBJIAJIEBAET CTPAHHOE OLIYyILe-
HHE: pa3Be He NOXOXH Te IUIACThI, Ha KO-
TOPBIX OCTaHABJIMBAeTCA Mo B30p, Ha
cTpaHuusl KHUrM? KM HeyxkeaHn 3TH Ka-
MEHHBIE CTPaHHLBl ACHCTBUTEIBHO HEMBI, U
MBI HE CyMEEM IIPOYHTATh KAMEHHYIO JIETO-
NHCh HaIlleH IL1aHeThl?

51 BCHOMHHAIO, YTO HECKOJIBKO JIET Ha-
3ag B TUIIMHe kabuHera B MIHCTHTYTC na-
neontonoruu B [lapwxe s mpouen Tekct
3HaMeHuTO# Jekiun Tomaca I'ekciu 3a
1854 r. «O6 oOpa3oBaTe/MbHOH LEHHOCTH
€CTECTBEHHO-UCTOPHYECKHX Hayk». MeHs
0COOEHHO MpHBJIEKJIA OAHA SAPKas MBICIb,
KOTOPYIO NONBITarOCh NepejaTh IO NaMs-
TH: JUTS 4elOBeKa, HE 3HaAKOMOIO C ecTe-
CTBEHHOH HCTOpHei, npeObIBaHHE CpeaM
NpHpPOABl NMOAOOHO IOCELIEHHIO XYHOXe-
CTBEHHOH rajepeH, 3alOJHEHHOH yAUBH-
TEJIbHBIMH  IIPOU3BE/IEHUSMH  HCKYCCTBA,
90% KOTOpPBIX ITOBEPHYTHI JMIOM K CTEHE.
[To3HaKOMBTE €ro C OCHOBaMH €CTECTBEH-
HO# MCTOpDHM —H BBl CHAaOIUTE €ro nyTeBo-
OUTEJIEM K 3THM LIEJeBpaM, JOCTOHHBIM

~okono 4,5 mipa.

Mbr Bee ~nuinb Gernbiit 6meck
Ha BeuHoM Mmope JnerT.

B. Bpiocos. XKusns, 1907

6BITH OOpAlEHHBIMH K XKAXIYIIEMY 3HaHHS
U KpacoThl 4eJIOBEYECKOMY B3IJIALY.

Aromy obpaszHoMy cpaBrermto T. I'exc-
Jid yxe 0oJiee CTa JIET, HO €ro MbICIb CTOJTh
e aKTyasibHa M cerogHs. I'exciiu npounTan
CBOIO JIEKUHMIO B JJOIApPBHHOBCKOE BpeEMS,
KOT[a XHBOTHbIE M PACTEHHs PacCMaTpHBa-
JIACh KaK «HEYTO JaHHoe», 6e3 mpoliuioro u
6e3 Oymymero. [Tocne myGamkauuu Kamu-
TaneHoro Tpyaa Yapnsa lapsuna B 1858 r.
HAYKH 0 XHU3HU IOJTYYUIIM HCKIIIOYUTEIBHOE
pa3BuTHe. Bo3Hukia HeobGxoauMoCTL H3Yy-
YeHUs JOJNTOW HCTOPHH PA3BUTHS XH3HH Ha
3emae.

B 1946 r. B cnokoitHol akaaeMuueckoi
atMmocepe [IpUHCTOHCKOrO YHHMBEPCHTETA
OBa BeJHKHX YyueHbIx—JkoH bepHan u
Anpbeptr  DHHWITEHH-BEIM  Pa3roBOp
O BaXKHEHIIUX ieMeHTax xu3Hu. [To3xe, B
nepuo] paboTbl HaX KHUTO# O IPOUCXOXKAE-
HuHM xu3HM, BepHan otMeuaer: «KusHs co-
JEPKHT 3JEMEHT, JJOTHYECKH OTJIMYHBIA OT
3JIEMEHTOB (PM3UKH, HO COBCEM HE MHCTHYE-
CKHii,~ 3JIeMeHT HCcTOpHYHOCTH. Bce sBie-
HHsl, KOTOpble H3yuaeT Ouonorus, obpa-
3YIOT HENpPEPhIBHYIO LiENb COOBITHH, H BCS-
KO€ CIeyloniee 3BeHO MOXeET ObITh 00bsC-
HEHO MO3HaHMeM npeabiayiuero. ExunHcTBo
XH3HH O0YCIIOBJIEHO €e UCTOpHeEH U, cieno-
BaTEJIbHO, ABJIAETCH OTPAXKEHHEM €€ IIPOUC-
XOXIACHUS».

XKusHp 2anonHseT BCE YroJKM Hauieit
mnaHetsl. OkeaHbl, MOpS, O3€pa, peKH,
rOpbl, paBHUHBI, IYCTHIHK, JaXe€ BO3AYX Ha-
cesieHBl XXUBBIMH CYylIeCTBaMH. MJutHapabt
JieT XU3Hb INECTBYeT MO 3eMiie KaKk YHHU-
KajbHasg CaMOOPraHU3YIOILascs CHCTEMA.
Ona 3Hana mepHoabl paclBeTa, HCTOPHHYE-
CKHX MCTILITaHUI U TAXKEIIBIX KPH3UCOB, IIpe-
XJI€ 4eM JOCTHIJIA B HAILIM JHHU CBOETO BeE-
JMKosiendHoro OorarcrBa. CerojaHs Hayke
H3BECTHO OKOJIO 4,5 MJIH. BUIIOB XHBOTHBIX
U pactenuii. [Ipeanonaraercs, 4To 3a BCIO
HCTODHUIO XU3HU Ha 3eMJle CYHIeCTBOBAJIO
BUIOB KUBOTHBIX U
pacTeHMil.

Kak xe nosBunucek 374 Buasi? Bo Bce nu
3MOXH UCTOPUH 3eMIIH PACTUTEbHBIN U KH-
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1. F'ocen. Omkyoa sut? Kmo
ot ? Kvoa uoem? ( gpaesenm)



BOTHbIit MUp ObLIT TAKHM, Kak ceifdac? MHo-
rue 3adaBaiu cebe 3TH BONPOCHI.

[Ans Haykd OUEBUIHO, UTO COBpE-
MEHHBIH XHUBOTHbIA U PacTUTE/IbHbIH MHUP
npejacTaBaseT coboil auib 0OJI0XKKY TOi
BEJIMKOH KHUTH, KOTOPYIO H3y4aeT NajleoH-
ToJIorUsA. 3eMHble UIACThl—3TO KaMeHHAs
JIETOIIHCh TEeO0TOTHYECKOH HCTOPHMHU Haluei
miaHeTbl. OkaMeHeBIlHEe OCTAaHKH XHBLLIHUX
HEKOr/la CYLIEeCTB, KOTOpbI€ COjepXaTcs B
3THUX IUIacTaxX, 3alMCa]N HCTOPHIO CBOEH
3BOJIFOLIMY U €€ CBSI3b C U3MEHEHUSIMH OKpY-
xatouleil cpensl. Bionne obocnoBanno Ié-
Te mucai: «[lpupona - eAMHCTBEHHAS KHH-
ra, Bcsikasi CTpaHHUA KOTOpo# nosiHa riaybo-
KOro COAEPKaHUS».

Ha cTpaHuuax 73Toil KHHI'M pacckasbl-
BA€TCAd O AOJTOM IYTH XHU3HM Ha 3eMJe,
NpOCIeKEHHOM MO KAMEHHOMH JIETOINCH, MO
ciieJaM APEBHHX I'epoeB MOBECTH JKHU3HH HA
Hawel naHere. Kaxaull B OTOENbHOCTH
ITH CJIEBE JAIOT Majlo UH(POPMaluK, HO B
COBOKYMHOCTH JOCTATOYHO IOJHO PacKpbl-
BAIOT KAPTHHY OTPOMHOIO H IUIEHUTEIbHO-
ro pasHoobpa3us OpraHH4eckoro Mupa Ha
NpOTsXEHUH 3,5 MIIpA. JIET UCTOPHH 3eMitu.
BMecTe ¢ TeM OHH pacKpbIBalOT OOQJIbLLIYIO
JpaMy, BOJIHYIOLIME AEHCTBUS KOTOPOH 110-
BTOPSAIOTCA BHOBb M BHOBb ¢ HOBBIMH ACH-
cTByIOIMMHM JHuamMu. [lpolioe xuser B

HACTOALIEM, HacTod1lee 00A3aHO CBOUM CY-
UIECTBOBAHUEM MPOLLIOMY.

He 6yneM 3a0bIBaTh, YTO 3aKOHBI [PH-
polsl IeicTBYIOT M Ha Hac. Hano nowaute
BCIIOMHHATL OIHY Mblciab CupaHo e bep-
Kepaka: «HaM xaxercs, 4To npupoja Jjio-
OuT yenoseka GoJibliie, 4eM KaMycTy, N10TO-
My 4TO 3TO JIbCTMT HalleMy BooOpaxe-
HHIO».

Jonrnit nyTh XU3HM Ha 3emlie-3TO
ypok s Bcex. M yx ecim yetoBek cuuTaer
cebs roOMMBIM  AETHULIEM NPUPOAbI, OH
IOMKEH 3HAaTh 3TOT YPOK ¥ NMOMHUTH, YTO
IpEBHUE CYLIECTBA, KOTOpPbIE HE CMOTJIH
NPUCIIOCOOUTHLCH M HE COOTBETCTBOBAJIH M3-
MeHstommMcs  bakTopaM  okpyxatoluei
Cpellbl, 3aMOMHAIOT HbIHE CBOMMHM CKeJjleTa-
MH RAJICOHTOJIONHYECKHE MY3€EH.

A crapajics QOCTYIIHO W TOYHO OTpa-
3UTh HOBeHlIMe (HaKTbl U B3MJIAAbl HA 3BO-
JIouMio Xu3Hu. M3noxenue B KHUTe OCHO-
BAHO HA TOYHOW XPOHOJIOTHH € aKLEHTOM
Ha Y3JI0BbIX MOMEHTAaX M TEH/JEHLUAX 3BO-
JIIOIHH.

Vo6exneunnolit B npaBote &. lumuiepa,
KOTOPpbIit cka3ai: «HeT, HUKoraa MyapocTb
He IPOTUBOPEYMIIa IPUPOAE», 1 OTAAIO ITY
KHATY B PYKH HMUTATeJs C €IMHCTBEHHBIM
NoXeTaHHeM — oOpauaiitech Ha3ad, K IIpo-
LLIOMY, KOrza aymaetre o Oyayiem.

Bapha - Esiena
Mait 1980 r.
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1. BPEMA

N FEOJIOTMYECKHE YACBI

Yenosek 4acTo CKJIOHEH oOpallathes K
HPOLLUIOMY, TOCKOJIBKY B HEM CKPBITHI MHO-
r'He ero COKpoBeHHbIe TaiiHbl. ObOpallieHue K
HCTOPHH BCET/1a CBA3aHO C NPEACTABICHHEM
O HEYMOJIHMOM XOjie BpEMEHH, OJHAKO He-
MHOFHE HMMEIOT SCHOE NPEACTaBJICHHE O
JIOJITOIETHM MHpa, B KOTOPOM MbI XHBEM.
B Haul xocMu4eckui BEK MOYMTH HHKTO HE
yAMBJIAETCS, KOTJa CIBIUHUT O «MHJIJIMOHAX
CBETOBBIX JIET», KOTOPbIE OTAC/IAOT HAC OT
apyrux ranaktuk. [To-summumMomy, B mpend-
CTABJICHNM 4eJOBEKa pPacCTOSHHE, BbIpa-
KEHHOE TOHATHEM «CBETOBOH rom», 4are
BCEr'o CBfAi3aHO ¢ OyaymuM. A rozsl npo-
LUIOr0 TPSMO BHIPAXaloT TeueHHe BpeMme-
HU. Kak MX cocuuTaTh, KaKOBBI CIeObl H
IOKYMEHTBI, 1O KOTOPBIM MOXXHO H3MEPUTH
UCTeKiliee BpeMs?

Bpems —xanBa, No XoTopo#
BBILINTA XXH3HB.

C. Puuapdcon

roabl-CJIEABI
U JOKYMEHTBI

OO6BLIMHO HMCTOPUK  BOCCTAHABJIHBAET
KapTHHY H aTMochepy IPOLLIOro 1O NOKYy-
MEHTaM, HanuCaHHbIM Ha Oymare, mepra-
MeHTe Win kamHe. Tak ocBearoTcst cobbl-
THS, OTAEJEHHblE OT HAC COTHAMH JIET.
APpX€0J0T BOCCTaHABJIMBAET YC/IOBUA KHU3-
HM JIIOJIEH M XapaKTep 4YEJIOBEYECKOH KyJIb-
Typsl 110 OCTaTKaM opyauit Tpysa u ObiTa:
HAKOHEYHHKAM CTpeJl, TITHHAHBIM COCYIaM,
yKpaleHHsAM, CIE0aM 4elOBECHECKOH [nes-
TENLHOCTH H 1p. DTO IMPOJHBAET CBET HA
JIPEBHEHILYI0 HCTOPHIO HeJIOBEYECTBA, M3-
MepseMyro ThicsHesteTusmu. [eosor—co-
OpaTt UCTOpHKA H apXE0JIoTa, HO OH U3y4deT
Cae/ibl B 3EMHBIX IL1ACTaX U MCNOJNb3YET Me-
TOAbI, KOTOPhIE NO3BOJAIOT NPOHUKATH B
ThbMY FEOJIOrHYECKHX 310X, OTCTOSAILMX OT
Haulero BpeMEHW Ha MWUINapAbl JieT.
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CylIHOCTb 3THX TpeX HayK—HCTOPHH,
apXeoJIOTHH M TeOJIOTHH — POHH3aHa XO-
JIOM BpeMEHM, HO MaciuTab Bo B3rasme Ha
npouuloe pasznuveH. HarnsaHeiM npume-
POM 3TOr0 MOXeET ObITh OIMH Pa3roBop Me-
KOy Tpems Apy3bAMH— HCTOPHKOM, apXxeo-
JoromM H reosioroM. UcTopuk pacckasall,
YTO MpoYes ApeBHHE AOKYMeHThl 150-ymet-
Helt OaBHOCTH. ApXeoJIor FOBOPHT, 4TO B
nocneaHed apxeoJJOrHYECKOH 3KCIEIHLIMH
OH Halllel KepaMHYecKHe COCyIObl BO3pa-
CTOM 5 ThbIC. JIET, KOTOPhLIE ABJIAIOTCA YIH-
BHTEJIbHBIM CBMAETENBCTBOM JPEBHOCTH
MHpa. «O!-Bockauuaer reonor—e KOxHoit
Bonrapuu ecTb ropsl, BO3pacT KOTOPbIX Ha-
CYHTBLIBAET HECKOJbLKO MHJUTMOHOB JIET).
DTOT pasroBop, €CTECTBEHHO, NPHAYMaH
N0OpLEIMH APY3bAMH M TIONYJIAPH3ATOPAaMH
reoJIOrHy ; Mbl He MPETEHIYeM Ha pacnoJio-
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Mukeaandnceao. ¥Ympo

MKEHHE TPeX HCTOPHYECKHX HAYK B HEpAPXH-
YECKOM COMOAYMHEHHH. DTOT BBIMBILL-
JIEHHBIH  pa3roBop-NpHMEpP  BEYHOCTH
BPEMEHH, OT/IEIbHBIE OTPE3KH KOTOPOTO HC-
CNeayroT pa3Hble HayKH.

B uctopuu 4enoBeyeckoi UMBHIH3ALNH,
noxanyi, HUKTO He cymen Tak ob6pa3sHo
NpeAcTaBUTh MACHO TEYEHHA BPEMEHH Ma-
CTHYHBIM H3BIKOM H300pa3HTENBHOIO HC-
KYCCTBa, KaKk reHHasbHbIH MuKenaHmkeno.
B ero H3BECTHOH CKYJIBNTYPHO#H KOMIO3K-
uuu B Kanesie Meanun Bo ®nopeHuun B
durypax «Beuep», «YTpon, «JleHb»
H «Hou4b» HENOBTOPHMO NeEpenaHsl OHa U3
rnobanbHbIX TaHH B XapakTepHeiiluee CBOJ-
CTBO BpPEMEHH —BEYHOE [BHXEHHE H IO-
CTOAHHAA CMEHA LMKJIOB.

B npupone u3BecTHbl HekoTopbie Obl-
CTpble WM JaXe B3PLIBHbIE re€0JIOrHYecKue
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SABJIEHHS | 3€MJIETPACEHHS, H3BEPXKEHHS BYJI-
KaHOB, OMOJI3aHHE OrPOMHBIX CKaJbHBIX
Macc, HO Yallle [EOJIOrHYECKHE IMPOLECCHI
npoTeKaroT MealeHHo. [ToITOMy X HeBO3-
MOXHO BOODpa3NTb, HCXOOS M3 MOBCEM-
HEBHBLIX YEJOBEYECKHX TNPEACTABJIEHHH O
BpEMEHH. 3aMETHUM, 4TO Ie0JIOrH CYHTAIOT
MOJIOABIMH FOPbl, BO3PACT KOTOPBIX H3Me-
pAETCA MHILIMOHOM JIET.

Ho naxe Bo3pact cnoeB 3emi, Bbipa-
KEHHbIH MHJUIMOHOM JIET, HAM, XMBYIIHM
BCEr0 OJIHO MTHOBEHHE MO CPABHEHHIO C
ITHM BPEMEHEM, TaK e TPYUHO MpeacTa-
BHTh, KAK H PACCTOAHHSA, H3MEPAEMbIE B CBe-
ToBbIX rofax. Kak ckopoctsb cBeta niu pas-
MEpbl ATOMd, JTH BEIMYHHBLI C DOJILILIKM
TPYAOM BOCIIPHHUMAIOTCA OOBIKHOBEHHBIM
4€JI0BEKOM, MOCKOJIbKY OHH HE CBSA3daHbI C
YEM-TO M3BECTHBIM H JIETKO OOBACHUMBIM.

lMpeacraBum cebe, 4To adpukaHcKUH
KOHTHHEHT MOCTENEHHO HA/BMIAETCA Ha

Muxeaandnceso. Beuep

Eepony. Pasymeercs, HeT npuunH OGecno-
KOMTbCA, MOCKOJbLKY 3TOT MPOLECC OYEHb
MemieHHbli. O/HaKo reosiorH JoKa3aju
9TO ABJICHHE, MOITOMY XOTH H OYEHb XKaJlb,
HO HACTYMHT BPEMs, KOr1a HCYE3HYT 3HaMe-
HHTBIE CPEAH3EMHOMOPCKHE IUIAXKH.

10 jieT Ha3zal Ha MCCIEJOBATENbCKOM
cyane «['nomap Yennenmkep» 6b11 BbINON-
HeH pa3pe3 uepe3 Cpeausemnoe mope. Py-
KOBOJMTEH MEXAYHAPOAHOH JKCHeIWLIHH
Vunbam Paitn u3 JlamoHTckoi# reonoruye-
ckoii obcepatopuu KonymOuiickoro yHu-
Bepcuteta M Kenner Xcio u3 Lliopuxckoro
YHUBEPCHTETA HA OCHOBE 3THX MATEPHANOB
ony0/IMKOBA/IH MHTEPECHBIE IAHHBIE 1O HO-
eitweit (15-20 miun. net) ucropun Cpean-
3eMHOMOpcKoro bacceiina. Ta UCTOpPHA 3a-
MHCaHA B OC4/104HBIX TOJILAX HA JHE MOPA.
OHH CBHAETEILCTBYIOT, 4TO OKOJIO |5 MIIH.
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JietT Hazax CpeauseMHOe Mope ObUIO LIKPO-
KO OTKPBHITO K ATjiaHTHYecKoMy H VIHamii-
ckoMy okeanaM. 10 MJIH. JieT Ha3a] Haua-
JIOCh COKpallleHHe IUIOIIaau MOpsA, W OHO
0Ka3aJI0Ch OTPE3aHHBIM OT IBYX OKE€aHOB.
H3omauus 6bu1a nosHOH M cOnpoBOXAa-
JIaCh MHTEHCHBHBIM HCIApEHHEM MOPCKO
BOABL. JTO o0ycmoBwio obpa3zoBaHue
MOIIHBIX CJOEB COJICHOCHBIX OCAJKOB, KO-
TOpblE MOBCEMECTHO IOKPBIBAIOT Gouee
JApesHHe oTIoXeHHs Cpeau3eMHOro Mops.

Cornacno Paiiny u Xclo, Ha MecTe niepe-
CBIXAIOUIETO MODPS BO3HHMKJIA BIaJWHA TJy-
6unoii 1o 5 kM. [TocTenenHo B 3anamHoii ee
4acTH 06pa3oBasics POTOK, Yepe3 KOTOPLIA
XJIBIHYJIM aTJIaHTH4YecKHe Boabl. B camom
CpemnsemHoM Mope, mexay Hcnanueil u
Mapokko, ¢ NOMOLIBIO I1IapOB-30HZOB
yueHble OOHAapYXHJIH CBHIETEIbCTBA CHJIb-
HOM 3pO3HH MOPCKOTO [iHA, OTHOCHILEHCH K
3TOMY BpEMEHH.

PesyabTatsl 30naMpoBanus Cpeausem-
HOTO MOp# NOKa3bIBalOT, YTO €ro aKBaTo-
PpHs [IOCTENEHHO COKPAILIAETCA B pe3yJibTaTe
comwkenus Adpuxu B Espomsl. O6 3ToM
CBMIETENBCTBYET Takke TOT (akT, 4TO X
tory ot I'peuns, B 240 xM oT octpoBa Tup,
MOJIOABIE OTJIOXKEHHA NepeKphIBatoTCs Go-
Jiee OpeBHMMH oOpasoBanusmu. Hckiroun-
TEJIbHO HMHTEpPEeCHBIM OBbUIO OOHapykeHue
TOJHATHS MOPCKOTO JHA, KOTOpOe Mpocie-
KHBaeTcs CyOnapajjieNnbHO B BOCTOYHOM
yacTH Cpeau3eMHOro Mops. 3T0 NMOJHATHE
NEPEKPBIBAECTCA OTJIOKEHUSAMH HHUJILCKOTO
HJa, BO3pacT KOTOPbIX 2 MJH. jeT. Cieno-
BaTeJbHO, OHO COBCEM MoJstofoe. B Hactos-
IHee BpEMS 3TOT BaJj NIPENATCTBYET pacnpo-
CTPaHCHHIO HMJIBCKOTO HMila Ha cesep. [e-
¢dopMauust MOpCckoro aHa B 3Toi 06JIacTH
HaMHOI'O CWJIbHEE, BCIIEACTBUE YEro MOIHA-
THE BBICTYNAET HaX YpOBHEM Mops u obpa-
3ytoTcs ocrposa. O6pa3oBaHue rop Npouc-
XOIHT B TEYEHHE MUJUTHOHOB JIET, a NTPOLIECC
(opMupoBaHus OOJBIIHX OKEAHCKHX TOHH-
XeHuH nmpogomkaercs He MeHee 100 MuH.
JIET.

Haity 3HaHUS O reoIOrHYecKHX ApoLec-
€ax OCHOBaHbI Ha HabMIOIEHUAX 32 BpEMEH-
HO# NOCTIeN0BATENBHOCTIO PA3JIMYHBIX CO-
ObITHI, KOTOpass MPOCIEKHMBAETCA B ILIa-
cTax, obpasyromux 3eMHyI0 kopy. Takum
00pa3oM, caMa CYILHOCTb Fe€0JIOTHH TIPOHH-
3aHa xpoHoJjorueit. ITonobHo uenoBeue-
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CKOM IaMATH, 3eMHbIE IUIACTBI XPAaHAT CBe-
JeHHs 0 MILTHOHaxX cobbiTuit. Ho reonoru-
yecKasl JIETONHCh, KaK M 4YesioBeveckas na-
MSATb, HMEET CBOM CJiabble CTOPOHLL

B necaroit rnase «IIpoucxoxaeHus Bu-
Jos» Besukuit Y. dapsun mumer: «S cMo-
TPIO Ha TeOJIOTMYECKYIO JIETOIMCh Kak Ha
HCTODHIO MHpa, COXPAHUBINYIOCH HEMOJI-
HOCTbIO, HAIIHCAHHYIO H3MEHSIOIUMCS
A3BIKOM,— HCTOPHIO, OT KOTOPO# MBI pacno-
JlaraeM JIIIb [OCHEHAM TOMOM, COIEPXa-
LM BCETO HOBE-TPU CTPAHHUIBI; OT 3TOro
TOMa COXPaHHJIOCh KOE-TIE€ MO HECKOJIbKY
HEMOJIHBIX IJIaB, H OT KaXAOH CTPaHHIIbI
yueseno MeCcTaMH JHMUIb [0 HECKOJbKY
crpok. Cl1oBaMu MEAJIEHHO M3MEHSIOLIEro-
s Ai3bIKa, 60J1ee HIIM MEHEE OTJIHYAIONHMH-
cs B NOCJIEJHUX IJIaBax, ABISIOTCH GOPMBI
KH3HH, KOTOpbIE ITy6OKO CIpATaHBI B CO-
BpEMEHHBIX (OpMAIMAX H KOTOpPbIE MBI
OIUOOYHO CYHTAEM BHE3AMHO BO3HMKILIM-
Mu». HexoTopele reosiors B COOTBETCTBHM C
aTOoi oOpa3Hoit Mbicablo JlapBuHa c4u-
TalOT, YTO TeOJIOTHYECKas JIETOHNMCh IO
CBOEMY CYLIECTBY HE MOXET ObLITH MOJHOM.
OmHako eciM s caM H He NPHCYTCTBOBAJ
P KAKOM-TO COOBITHH WIH HMEIO crabyro
NaMATh, TO MOH APY3bS ¥ COCEIH, KOHETHO,
ero Habmronanu u 3anomuwn. He cienyer
3a0bIBaTh APYrylo MbICIb JlapBHHa, YTO ec-
JIH TEOJIOI COCPEROTOYMT CBOE BHHMaHHE
JIMIL Ha OJHOM KakoM-TO paiioHe, TO
«... OH HUKOTFJIa He JOrajaercs, YTO B HEKO-
TOpbIE NEPUOBI, OT KOTOPHIX HE OCTAJIOCh
ClIeI0B B ero COOCTBEHHOI cTpaHe, B IPyrux
MeECTax HaKOMWIHCh MOLIHbIE OCaF0YHbIE
TOJILUM, CoepxXaue B cebe HOBblE H ODH-
ruHasbHble GopMbl XH3HKW». IlepepbiBbl B
NOC/IEAOBATENBHOCTH IUIACTOB —YacTO Ha-
6monaeMoe sABJICHHE, HO OHM HUKOTHA HE
HOCAT rjobalbHOro xapaxkrepa. JTH sBJje-
HUS pACWIEHSIOT OOLIYIO KaPTHHY H YCIIOX-
HAOT paboTy reosyora, B 0COOEHHOCTH Ta-
JIEOHTOJIOTA, HO B 3TOM KPOIOTCS H CBOM
IpENMYILIeCTBa VIS NBITJIHBOTO yMa.

BoccraHoBsIeHHE 1ETTOCTHON  mecTpoit
KapTHHBI OT/EJIbHOH IeoIOrH4eckoi 3moxu
IO CJIelaM B 3€MHBIX IUIACTax — TPyIHAs H
yBJleKaTebHas 3a/a4a. B 3ToM oTHoOIIeHHH
IaJICOHTOJIOT 4acTO BBICTYHAET B Ka4eCTBE
clefioBaTeNs; He CHy4alHO 3HAMEHUTBIA
Mlepnok XosMc yTBepxaal, 4TO CBOH Me-
TOZA BOCCTaHOBJIEHHS MMHYBIIMX COOBITHI



OH 3aUMCTBOBaJ U3 najeoHTosorun. «Kak
6buto BHavase? Kak crano notom? Kakue
cOOBITHA MPOUCXONWIH OJHOBPEMEHHO 7
«Kax? Korna? I'ne”™»—HepasaesnMbie BO-
HPOCHI BCAKOTO HUCCJICIOBAHHA MPOILEIIINX
coObITHI. A MCTOpHYECKasi reoJIOTHA J0J]-
%Ha OOBACHUTD, Kakue cOObITHS (MaTepHa-
JIM30BaHHbIE B JIETONMCH, KOTOPOH ABJIAIOT-

BPEMA

O

Ectb 11 uT0-HHOGY 16 O0J1€€ 3aragouHoe,
yem Bpems? C riryboko#t gpeBHOCTH 4elno-
BEYECTBO IIBITAETCH NPOHHKHYTH B €T0 CyLII-
HOCTb, BBIPA3UTh €ro CJIOBAMH, YUCIIAMH,
mudbamu. HMeHHO B 1peBHHX MHax
BIEPBBIE NOABJIAIOTCS IOHATHA «HEHP» H
«rojl», KOTOpble ABAsIOTCA Oojiee ompene-
JIEHHBIMH, 4YeM TNOHATHE «Bpems». OHHU
HMEIOT Havano U koHel. Tak, cornacHo bu-
6nun, 3eMis BO3HHKJIA HECKOJBKO ThICAY
JieT Ha3aa. B apyrux xynbTypax, Harpumep
no kKuraickoi MudoJIOruy, Bo3pacT 3eMiH
oueHuBaerca B 130 toic. ser. OcobeHHbIHA
MHTEpEC NPEICTaBIAIOT B3IJISAbI APEBHEHH-
IUACKHX PHI0cOPOB, KOTOPBIE CHHTAIOT 3e-
MJIIO CTOJIb XK€ cTapoil 1 jaxe bosee cra-
po#i, 4eM 3TO ONpeneysioT COBPEMEHHbIE
yuetible. CorjlacHo HHauickoi MU oIOrHy,
30JI0TOH BeK CMEHSAETCH cepeOpsHbIM, 33
KOTOPBIM CJEAYyIOT OpOH30BBIH H  XKe-
se3nbiit. TakoBa e ¥ ApeBHEpUMCKas Xpo-
HOJIOTHS, HO HHAMitckue (uiiocodb! cunTa-
JIK KaX bl Bek OoJiee NPOJOJDKUTEILHBIM,
yeM pumiisHe. I1po1omKHTeNBHOCTD OHO-
rO JIpeBHEHH JHACKOFO BEKOBOTO LIMKJIa, Ha-
3bIBAEMOTrO  Maxailo[pka,  COCTaBJIsieT
4 man. ner. Thica4a MaxaHionka cocra-
BJISIOT KaJjlla, HJH OOWH JeHb BpaMel, 06-
was  NPOJOJDKUTENBHOCTb  KOTOPOro
4 mnpa. net. ITo oueHb OJIM3KO K COBpe-
MEHHOMY Olpe/eieHHIO BO3pacTa 3eMJIH.
Ho, xak BuaHo, 4 MJIpA. J€T COCTaBJIAIOT
oauH aedb bpamsl, a bpamMa xkxuBeT COTHH
Jer.

JTOT 3amedaTeNIbHBINA MPHMEp NOKa3bl-
BaeT, 4TO NMPUBEJCHHLIE ONpe/IeJICHHs ITOHS-

¢l 3eMHbI€ IIJ1aCTh) MPOM3OLILIH, KOTAA H C
KaKO# IpOJOJIKHTESIBHOCTBIO, T 1€ OHH IPO-
sBMch. CaMa MOCTaHOBKA 3THX BOMPOCOB
BOJIHYET  4YejioBeyeckoe  BooOpakeHue,
a pacKpbiTUE M BOCCTAHOBJIEHME KapTH-
Hbl TEOJIOTHYECKHX 3MOX MMEIOT Henpeo-
JI0JIUMO€E OYapOBaHHWE MJIS YeJIOBEYECKOro
nyxa.

-CHUMBOJI ABMOXKEHHUA

THI «IEHb» M «TOI» B JAPEBHUX Mudax co-
BEPIUCHHO HEONPENENECHHBI U PAaCTDKUMBI,
xak rapMmoHb. CoBerckuif yueHslii A. Jloces
OTMedaeT, 4To JeHb B «Minane» BoBce He
paBeH 24 HacaM, KaXAbli U3 KOTOPBIX CO-
CTOHUT U3 60 MHHYT, # T. A. CleXoBaTeNbHO,
B APEBHUX MHU(}ax IeHb — HE TEKyLIee BpeMs,
a cobpiTHE, BO3MOXHOCTh KAaKOro-TO Iei-
creusa. Ilo Ocxuay, Bpemss HeoOxoaumo,
4TOOBI OMpaBAajlack Bepa B CIPaBeLTH-
BOCTb, B HEM30E€XHOCTb HCNOJHEHHs 6oxe-
creeHHoro npombicia. ITo Codoxny, Bpe-
MsSi—3TO BeYHas CMEHa pajoCcTH M CTpaja-
HUSA.

IepBouifi uMIyIbC K MOHUMAHUIO KaTe-
TOPUH BPEMEHHM AaJld, OYEBUIHO, ApEBHE-
rpedeckue yyeHble-aTOMHCTH. Ho smine B
snoxy Bospoxnenus (XV-XVI BB.) Hayka
HayMHaeT ocBODOXIaThcs OT Beeoduero
BIMSHUA MH(OJIOTHH H BCECHIIbHON BIacTH
nepkBd. To OBUIO BpeMs mepeMeH, 3apo-
XKIEeHHS HOBOro kjacca-—Oypxyasuu. Bpi-
CTpOE pa3sBHTHE MAaTEPHAJILHOIO IPON3BOA-
crBa TpebyeT peaslbHOro MO3HAHUA IIpH-
poxbl. Hauunaercs snoxa Benukux reorpa-
¢uueckux OTKpBITHH; JOKa3aHa Iapo-
obpasnas popma 3emmt. C He3anaMATHBIX
BpPEMEH JII0IY pa3lesisiin Npupoay Ha HebGo
U 3eMJIIO, HO BEJIMKUH MOJIbCKUN aCTPOHOM
H. Konepaux BnepBule ONpencsseT ecTe-
CTBEHHOE MecTO 3eMun cpeau wianeT Con-
HeyHOH cucteMsbl. PeBomouuoHHas wuaes
Konephuka, B CYLIHOCTH, SIBJISETCA MOCIE-
HUM 3BE€HOM JOJrofl MHTE/UIEKTYalbHOH
3BOJIIOLIMH, KOTOPas MOKOHYMWIA C HUICAMH
FeOLEeHTPpA3MA.
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[To3xe, B Teuenne XVIII B., yueHbie Ha-
4HHaloT Bee Oosiee OTKPLITO OTBEPraTh MH-
(osnoruyeckue npejicTaBieHHs O BPEMEHH.
Ho unes o6 orpomMHOH NpoOAOMKHTENbHO-
CTH TeoJIOTHYeCKOr0 BPEMEHH BO3HHKAaeT
NMOCTENEHHO, B OXecTo4eHHOH Oopbbe ¢

LepKOBHbIMM JorMamu. [lake Benukwmii
W. HetoTOH BBIHYXIEH COIJIaCHTBLCH, YTO
BceoOluas cHMMETpHA B cTpoeHuH Bceenen-
HOH MMeeT D0XEeCTBEHHOE MTPOHCXOXKIEHHE.

CornacHo HutoTony, «abcomoTHoe, Hc-
THHHOE WJIH MaTEMaTHYECKOE BpEMsA CyLLeE-
cTByeT camMo no cebe W B CcHIy CBoei
BHYTpEHHEH NpPHPOIbl TEYET pPaBHOMEPHO,
6€30THOCHTENIBHO K HEMY-TO BHELUHEMY H
Ha3bIBAETCA €lle NPOJOIKHTENbLHOCTBION;
9TO - HEYTO Bpojie OrpoMHOH pekH. Ho rae
HCTOKH peKH BpemeHH? MH3HYECKHE HCCIie-
[NOBaHHMA OTBEYalOT Ha ITOT Bonpoc. B pe-
3yabTate abconroTHOE BpeMs OTBEpPraeTcs
Teopueit DiHLUTEHA, HO C 3THM npobiema
BpeMeHH He craHoBuTca npouwe. Ilo-
SBJIAKOTCS HAEH O TaK HA3bIBAEMOM 00paTH-
MOM BpEMEHH.

Jo ceroaHsLLIHEro QHA Hayka He OTKpbI-
na HHYero, 4To OTpHUAso Obl XapakTepHeH-
uiee CBOWCTBO BpemeHH-—ero HeobpaTu-
MoCThb. JTa HeobpaTumocTh 06ycCIOBIH-
BAaeT M ACHMMETPHIO MeXAy NPOUUILIM H
OyaywuMm. M3BecTHBI HCccneoBaHus, B KO-
TOpBIX MOPAAOK BPEMEHH CTABMTCA B 3aBH-
CHMOCTb OT MPHYMHHOCTH; BMPOYEM, ITH
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M. Dwep. Jenv u nous
( ppazsenm )

B3rJIAbl IPHBOJAT K JIOTHYECKOMY KPpyry.
Hanpumep, B kBaHTOBO#H MexaHHKke «obpat-
HOe» TeueHHWe BPeMEHH ODOBIYHO CBA3aHO ¢
MpeBbILLIEHHEM CKOPOCTH CBETAa M Hapyiue-
HHEM MNPHHLHNA MPHYHHHOCTH.

BepHo, 4TO C TOYKM 3pEHHs Kjaccuue-
CKOH MeXaHHKH He CYNIECTBYET 3aKOHOB, KO-
TOpble MpoTHBOpe4HnH Obl oOpaTMmocTH
BpemeHH. M3BecTHbl ¢u3HUECKHE 3aKOHO-
MEPHOCTH, KOTOPbIE He U3MEHSAIOTCH, ECIIH [
3aMeHUTBb Ha — 1. [TOCTOAHCTBO HapacTaHHA
IHTPONMH ! MOKa3bIBAET HAMpaBlieHHe Tep-
MOIMHAMHYECKHX TMPOLECCOB W CBHAETENb-
CTBYET, YTO BpeMS Te4eT TOJIbKO B OJHOM
HanpaBiaeHun. Kpome ¢akta moctosiHCTBa
HapacTaHHA YJHTPONHMH COBPEMEHHAS UHTEP-
NpeTaiuns HEKOTOpBbIX JKCNEPHMEHTOB C
INEMEHTAPHBIMH  4YacTHLAMM TaKkXe TMo-
Ka3bIBAaET, 4YTO BPEMSA TEYET TOJBKO B
OJHOM HAaMpaBJIEHHH.

[Mepexon oT abconOTHOrO BpEMEHH
HeloTOHA K OTHOCHTENBHOMY BpEMEHH
DiiHwTeHHa MOJHOCTBIO PACKPENOCTHII Ha-
YKY M  OTKpPbII HOBblEé TOPH3OHTHI.
B. K. Jlenun c npedenbHOil ACHOCTBIO

| TepmoauHamMu4eckas BeJMYHHA, XapakTe-
pH3yiolllas COCTOAHHE CHCTEMBbl, MEpa YCTOHYH-
BOCTH CHCTEMBI.



NOAYEPKUBAET, YTO BPEMS M IPOCTPAHCTBO
ecThb popMbl ABHXKEHUA MaTepun. B 1915 r.
BHIHbIH MaTemaTuk I'. MuHkOBCkHiH cae-
J1aj1 KHTEPECHOE OTKPbITHE, KOTOPOE CBA3bI-
BACT MIPOCTPAHCTBO U BpeMs KakK GOpMBI Cy-
umiectBoBaHua Martepuu. CorjlacHo MuH-
KOBCKOMY, MHP 4Ye€TbIpEXMEpPEH B [IPOCTpaH-
CTBEHHO-BpEMEHHOM c¢Mbicie. [lo sromy
nosony A. DHHIUTEHH B cBoeM oOlLeno-
CTYNIHOM H3JIoXKeHHH «O crelHaJibHol M
obuiell TEOPHH OTHOCHTENILHOCTH» OTMe-
yaer: «Korga HemaTeMaTHK  CIIBILLIMT
«4eTbIpeXMepeH» (MHp), €ro OXBaThiBaeT
MHCTHYECKOE 4YBCTBO, MOJOOHOE 4yBCTBY,
BbI3BAHHOMY T€aTPaJIbHbIM MIPHUBHACHHEMY.
Ho mup yetbipexmepen, ¥ MHHKOBCKHH
noa4epkuBaeT: «OTHBIHE MPOCTPAHCTBO H
BpeMs [peBpallaloTcs B OOBLIKHOBEHHbIH
MHDaX, H TOJILKO UX €IMHCTBO MOXET IIpe-
TEHIOBATh HA HE3aBHCHUMOCTB». B 3TOM
JMAJIEKTHYECKOM €IMHCTBE JItoboe ABjieHHE
MOXeET ObITh ONpeAesIeHO YeThIpbMSI YUCIIa-
MH: TpeMsl NPOCTPAHCTBEHHBIMH KOOPIM-
HATaMH X, V, Z H 4€TBEPTOH KOOPAHHATOM —

BpemeHeM . Tak 4To ocTaBUM noapobHoe
TEOPETHYECKOE PACCMOTPEHHE 3TOTO BO-
apoca He NOTOMY, YTO [PHBBbIYKA HE HacTO
NPOTHBOPEYUT pa3yMy (B IIOBCEIHEBHOM
AM3HH Mbl MPHUBLIKIM BpEMs M NPOCTPaH-
CTBO BOCIPDHHUMATh MPAKTHYECKH HE3aABU-
CHMO), a NOTOMY, YTO BOMPOCHI, HA KO-
TOpble OOJDKHA OTBETHThL TIe0s0rus —Kak’?
rae? xoraa? - SCHO OTpaXaloT HaJIeKTUYE-
CKYIO CBSI3b [IPOCTPAHCTBA U BpeMehu. [lo-
K4 YeThIPEXMEPHbI MUD ABjseTCA abcTpak-
Lyeld, OTBET HA 7TH BOMNPOCHI MO3BOJISIET
[O3HATh OCHOBHbIE 3aKOHOMEPHOCTH B reo-
Joruyecko  ucropuu 3emuid. B aToH
OJrON U BOJIHYIOLEH HCTOPHH BCE MpoO-
LECChl (B OPraHH4YEeCKON U HEOPraHM4yeCKon
NpUpOjie) CIPOELMPOBAHBI HA CTpeJy . Bpe-
MEHH KaK Ha MMOJIOXKUTENbHbIA BEKTOP - OT
npouutoro kK Oyayiemy.

3a/144a I'e0JJONMH — HCCIICAOBATL Pediib-
HblE NPOSABICHHSA JTHX MPOLECCOB BO Bpe-
MeHu. BoT noyeMy HeoOXOoAuMMbI Halex-
Hbl€ METO,Ibl 1ATHPOBAHHUA COOLITHH U Npo-
LIECCOB B T€OJIOIHYECKON HUCTOpUH 3eMJiu.

I'EOJIOTMYECKUE

YACBI

ADHCTOTESb Ha3biBaJl BPEMS «KOJIMYe-
CTBOM JBHXEHHUA», a mo Jleiibuuuy, Bpe-
M3 - «aOCTpakuMs BCEX COOTHOLUEHUH MO-
CleNOBATEJILHOCTHY., B cooTBeTCTBHM
€ 3THM H3MepeHHe BPEMEHN AOJDKHO ObITh
OCHOBAHO Ha MNEPHOAMYECKUX MPOILECCax,
KOTOpble MNPOTEKAIT C MOCTOSNHHOM CKO-
pPOCTbIO U MOTYT ObIThb cocuuTanbl. Toraa
MBI OyJeM UMETb B OMH U TOT XK€ MOMEHT
K «MHCTO» APUCTOTENS, H «IIOCIeA0BATEb-
HocTb» JleiOHuua. B uctopuu uenoseue-
CTBa BpeMs U3MEpPAETCs ABHKEHHEM 3eMu
BOKPYT co6CTBeHHOM OcH H BOKpYT CoJlHLA.
Bpautenue 3emin oOyclIOBIMBAET 4Yepedo-
BaHHE [IHS M HOYH, CMEHY BpEMEH roaa u
CIYXKHUT 1A jieToucuucaeHus. cropus ue-
JIOBEYECTBA CTPOUTCH HMEHHO IO e AUHULIAM
«IEHb» M «roa». ITO €CTeCTBEHHble ellu-
HUIBI, HO MX BHYTPEHHEE [eTajlbHOE NOJ-
pa3jefieHHe TOrH4eCcKH Heor'paBaaHHo, Tak,
HanpuMep, AeHb AEJUTCS MO LIECTEPHIHOM

cuctemMe (24 4aca), a roabl rpynupyroTCs B
Beka no gecsatuuHoil. Kak otmeuaetr M. Py-
TeH, JIOTHYHO ObLIO OBl BeK HUCHHCIATHL 144
rogamu, a e 100.

Coserckuit aprop P. banauaun crpa-
BEJUTMBO MOJ4EPKHBAET, YTO «BpauieHue 3e-
MJIH -- IBJICHHE HE TOJIBKO acTpOHOMMYE-
cKoe, HO U Teostoruueckoe. Hu oann obopot
He npoxo Mt deccreano. [To Tol uin uHoi
NPHYUHE OH OCTAETCs B NAMSATH IUIAHETHI.
[MosTOMY He Hazmo yriybasaThCca B CYLIHOCTD
COBPEMEHHOTO (hM3UYECKOrO MpeACTaBlIe-
HHUS O BPEMEHH, YTOObl MOHATH MEXAHU3M
T€0JIOTH4ECKHX 4acoB. XOTA ITO MpPAMO He
OTHOCUTCS K T€0JOTHYECKOMY JaTHpOBa-
HHIO, HHTEPECHO OTMETUTh HEKOTOPbIE OCO-
OEHHOCTH HANMEHBLUIEH € IMHULBI BPEMEHH -
ceKyHAbl. Tak Ha3biBaeMas CBETOBasH CEKYH-
Aa npeactasaser /86400 uwacth cpenmHux
COJIHEYHBIX CYTOK, T. €. CPEJHEro 3a rox
obopoTa 3eMM BOKpPYr CBOeHl OCH.
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OnHako H3BECTHO, HTO CYUIECTBYIOT
OILYTHMbIE OTKJIOHEHH Sl B CKOPOCTH Bpallle-
HUSt 3eMJIM BOKPYT OCH BEJIMYHHOH OKOJIO
1078 B Tewenne oanoro roga. Bor nouemy
aCTPOHOMHYECKOE BpPEMS OTpeaesseTcs Ha
OCHOBE TaK Ha3lbiBaeMoil 3demepuaHoi ce-
KYHIb!, PABHOH cpeqHel COJHEYHOH CeKyH-
ne B Hayase 1900 r. Ddemepnanas cexynaa
paBusiercs  1/31556927,97474 wactu npo-
gomxutenabioct 1900 r. B Tpommueckoit
3oHe 3emymm. B 1900 r. cBetoBoe BpeMs M
sdemepuHOE BpeMsl TOUHO COBNAJasM, HO
M3-32 HEPaBHOMEPHOCTH BpallleHHs 3eMJIH B
1971 1. pacxoxaeHHe MeXIy TeM H APYTUM
cocraBnsno 30 c.

Hanubousiee TouHO BpeMs OTCUHTBIBaeTCS
TaK Ha3bIBAEMbIMH aTOMHBIMH YaCaMH, OC-
HOBaHHBLIMH Ha KOJIeOaHUAX B M30TOIIE lie-
3us-133. MakcnManbHas NOTPEUIHOCTh Ue-
3ueBbIX 4acoB—1 ¢ 3a 30000 ser. Cyue-
CTBYET BO3MOXHOCTh CO3/IlaHMS 4acoB C
MaKCHMAaJIbHOH MOrPELUHOCTBIO | ¢ mpH n3-
MEpEHUH HMHTEPBAJIOB A0 3 MJH. JIeT.

Mo onbiTy MOBCEHEBHOM KU3HU MBI He
CUHTAEM BpEMS MPOCTO OTBJICYEHHO, KaK
UCTEKILHE IHH, MeCALpbl, TOObl. ITO Bpems
NOCTOSHHO 3allOJIHEHO COOBITHAMM, BO3-
MOXHOCTbIO AeiicTBUA. Kak xe nepeHecTH
3TO NOBCEIHEBHOE NpEeACTaBICHHE O Bpe-
MEHH, pa3de/ieHHOS Ha paBHbIC HHTEPBAJIBI
(CexyH/bl, 9achl, JHH, TOMBI), K T€OJOTHYE-
CKOMY TmpouuioMy? 3TO MpolLIoe TOJHO
cOOBITHH, CBA3aHHBIX C BO3ACHCTBHEM MHO-
I'MX KOCMHYECKHX M 3¢MHBIX (AaKTOPOB: MO-
NoXeHWeM 3eMJIH B KOCMHMYECKOM IIpO-
CTPaHCTBE, BAPHALUAMHU COJTHEMHOH aKTUB-
HOCTH, BiusHMeM JlyHbl, paauoakTHBHBIMH
npoueccaMu B Heapax 3eMid U T. 1. B 1ot
cBsa3u P. BajlaHA®H CTaBUT HEKOTOPLIE BO-
TIPOCBI, KOTOPbIE KacalOTCH OCHOB HAILEro
NIPECTABJICHUA O TEOJIOTHYECKOM BpEMEHH
M MeXaHHM3MeE reoJIOrHYecKuX 4acoB: «YTo
NOHMMATh MOJ MHJUTHOHAMH JIET T'€0JIOTH-
geckoit ucropun ? Musnnonst 06opoTos 3e-
M Bokpyr ConHua? Tonbko ABAAIOTCA K
9TH O00OpOTHl OCHOBOTIONATAIOLINMH  [UIs
3emutn » BeccriopHo, 4TO BpailieHe 3eMIiH
BOKpPYT ocH # Bokpyr CoJiHlla uMeeT GyHaa-
MEHTAJILHOE 3HAYCHUE [UIs PA3BUTHA XKH3HH
Ha Haule# wiadete. Ho onpenenexue reoso-
TMYECKOTO BPEMEHM OCHOBAHO Ha [pYIrHX
npoueccax. JeitcTButensHo, ans ynobersa
Mb! BBIP2XaEM FeoIOrM4ecKoe BpeMa B ro-
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Iax, HO caM oTtcyeT Oasupyercs Ha JPYrux
npoLeccax, KOTOphie SIBISIOTCH CYLHOCTBIO
TaKk Ha3bIBAEMbIX TEOJOrMYECKMX HacoB.
DTH Yachl OTpaxarwT O0COOEHHOCTH TreoJio-
I'MYECKHX MPOLECCOB U ABJIEHUH, BpEMEHHEIE
HHTEPBAJbl KOTOPBIX HE €CTb MpocTas
cyMMma (oJsiee MeEJKMX paBHBIX UHTEpBa-
joB. Teosloruyeckue 4acel, ¢ OAHOH CTO-
POHBI, JIalOT HaM [0CJe10BaTeIbHOCTh
W3MEHEHUH TFeoJIOTHYECKHX OOBLEKTOB, a
C [pyroi--CcBA3LIBAIOT 93Ty MOCAeAOBa-
TEJBHOCTb C eIWHbIM MPHHATHIM MACIlTa-
60M BpEMEHH, OCHOBAHHBIM HA €CTECTBEH-
HOH pagHOaKTHBHOCTH HEKOTOPBIX XHMHE-
CKHX 3JIEMEHTOB.

Eumie 00 OTKpBITHS €CTeCTBEHHOH pa-
JHOAKTHBHOCTH B Hauyasie XX B. ObLiIM UC-
npoOOBaHbl Pa3JIMYHBIE «HACOBHHKU» LIS
U3MeEpeHns reosioruyeckoro spemenun. Ilo
AHAJIOTHMHM C NECOYHBIMM 4acaMH OBLIH M0-
OBITKH pa3paboraTh reosloruueckuit Mac-
mTab BpeMeHU 10 CKOpocTH obpazoBaHus
ocalkoB B apeBHHUX OacceiiHax. DTn Oac-
CeHbl pacCMaTpPHBAJIUCh KaK Ol POMHbIE Te-
COUHbBIE 4achl, [IPHYEM aPHOPHO NMPHHUMA-
JIOCh, 4YTO OHM paboOTalOT PABHOMEPHO.
OnHako ycTaHOBNEHO, 4TO oOpa3opaHMe
OCa/IKOB B pa3NuHbIX HacceiiHax He MOXET
CIYXHTb MepOW BPEMEHH, HOCKOJIBKY CKO-
pocTh MX 00Opa3oBaHUA He NMOCTOSIHHAS, A
BeCbMa MepeMeHHas BeJMYMHA, 3aBUCALAS
OT MHOTHX (aKTOpOB.

HekoTopblie ydeHble MBITAHChL ONpeje-
JIUTH FEe0JIOTHYECKOE BpPEMS IO KOHIEHTpa-
MM COJiel B peKax M OKeaHe, HCXOols U3
IIpe/ICTaB/IeHH S, HTO NEPBOHAYAILHO OKeaH-
CckHe BO/bl  Oblnu  npecHbiMH. [lpyrue
MOMBITKHY OMPEACIIUTh T'eOJOTHYECKOe Bpe-
Msi CBAI3aHbl C OCTbIBaHHEM 3emin. [lpu
3TOM, OZHAKO, HE YUUTBHIBAETCS, YTO NMOTEPS
Teryia KOMIIEHCUPYETCS paJHOaKTHBHBIM
U3JIy4EHHEM.

Becbma nonynsipubl Tak Ha3biBaeMblif
JHCHAPOJIOTMYECKNUH METO I, OCHOBAHHBIR Ha
M3YYEHUM TOJIOBBIX KOJIELl HA JIEPEBbAX, U
METOJl, OCHOBAHHBbIi Ha H3YYEHHH JIeH-
TOYHBIX TJUH. DTH TJIMHB 00pa3ylorcs B
OKOJIOJIE/IHUKOBBIX (NepUrIALHaIbHBIX)
BacceifHax U XapakTepU3YIOTCS TOHKHUM T1O-
JIocYaThIM cTpoeHneM. [losocsl oTpaxator
THUMHUYHYIO TOJOBYKO CJOMCTOCTH, CBf3aH-
HYIO C CE30HHBIMH M3MEHEHUSAMH KJUMaTa.
ITo neHapONOTHYECKMM .IAHHBIM OTIpEjie-



nseTca Bo3pact no 3000 ner, a mo JeH-
TOYHBIM I'JIMHaM — 10 20 000 net. B cBa3u ¢
3THMH METOJIaMH, ¥ 0COOEHHO B CBA3H C 1IH-
KJIMYHBIM CTPOEHHEM JICHTOYHBIX [JIHH, Clle-
AyeT OTMETHTb, 4YTO pacIpoCTpaHeHHe
0CaJKOB C IUKJIHYHBIM CTPOSHHEM BeChMa
orpaiuyeHHo. Kpome Toro, Moxer O6niTh
3a/laH pe3OHHbIH Bompoc: 6bL1 M nocros-
HEH aCTPOHOMMYECKHMH LIMKJI B TEYCHUE reo-
Jorudeckoro npoutoro? U3sectHo, 4ro Ha
OPOTAXKEHUH ocneaHux 600 MIIH. JieT BbI-
aensercsa 5—6 LHUKII0B, KaXAblH U3 KOTOPBIX
ObL1 Ha OJIHY TPETh MEHbIIIe PeIbIAYIUETO.
EcTb naHHbIe, COrJIACHO KOTOPHIM B Hayajle
naneosofickoii  aIpbni (tabn. 1), T.e.
600 MuH. JIeT Ha3an, B roay Obuto 424 cyT.

CoBpeMeHHbiE METOJIbl  ONpeeJIecHHA
T€OJIOTHYECKOTO BPEMEHH OCHOBAaHBI Ha
HABYX IpYIIax HPONECCOB, KOTOpBIE MPOTE-
KaloT OJHOHANpAaBJIEHHO M HeoOpaTHMO.
3710, BO-NEPBLIX, 3BOIIOIMA KHBOTHOTO H
PacTUTEJILHOTO MHpA H, BO-BTOPLIX, €CTe-
CTBEHHas paJlMOaKTHBHOCTb HEKOTOPBIX XH-
MHYECKHX 3JIEMEHTOB.

C noMoliIbio H3yYeHHA IBOJIIOLHH Opra-
HHU3MOB OIpEJENACTCA TaK Ha3bIBaeMbIH OT-
HOCHMTEJIbHBIH BO3pacT, T. €. XPOHOJOTHA
ITanos ucropnu 3emum. B 3ToM cnydae reo-
JIOTa MOXHO CPaBHHTbH C apXeoJoTOM, KO-
TOpBI  YCTaHABJIMBAeT IIOC/IE0BATE b-
HOCTb: MAaJICOJIMT, ME30JIMT, HEOJIMT, He
HMes BOBMOXHOCTH TOMHO YKa3aTh, CKOJIb-
KO BPEMEHH INPOJOJIKANMNCh OTAENbHBIE Nie-
pHoabl U Beka mpauctopun. CeroaHs, Hc-
NOJIb3ys HOBEHIINEe METOHbl, apXeoJorud
JIOCTHTaeT TIyOHH 4eNoBe4eCKOd UCTODHH,
a JUIs reoJsiora CTajlo NMPUBBIYMHBIM NpHMe-
HATBH METOJ OTHOCHTEJILHOTO NaTHPOBAHHSA
T€OJIOTHYECKON HUCTOPHH KaK BIIOJIHE ecTe-
CTBEHHBIH. ITO Tak, NOTOMY YTO OJHA U3
CYHIIECTBEHHBIX 4€PT Fe0JIOFHIEeCKOrO HCCIe-
JIOBaHHS — CTPEMJIEHHE BOCCTAHOBHTb €CTE-
CTBEHHBIN XOX COOBITHH B reOsIOTHYECKOM
HCTOPHH. 3TO COOBITHA Pa3HO# NPOJOIIKH-
TEJIbHOCTH, NMPOTEKABIINE C pa3HOM CKoO-
POCTBIO, UTO BIOJIHE €CTECTBEHHO, TaK Kak
BpeMS — CHMBOJI JIBUXKEHHS U HE BCETJa MO-
KeT ObITb OTCUNTAHO C PaBHBIMH MHTEpBa-
JIAMH.

ITpu BHIMOJIHEHHH MONIEBBIX paboT reo-
JIOT UCMOJIb3yeT TOJbKO METOAbI OTHOCH-
TeIbHOro AaTHpoBaHus. VX ocHOBy cocrta-
BJISIOT 3BOJIOLUMS OPraHHU4eCKOro MHpa,

3aKOHOMEPHOCTH 00pa3oBaHUs MJIACTOB,
cararoliux 3eMHYIO KOpy, neTporpaduye-
CKHe, MHHEPAJIOTHYeCKHe, (pusnueckue oco-
OEHHOCTH M TAJICOHTOJIOTUYECKHE OCTATKH,
NpPOSABJICHHE ¥ MHTEHCHBHOCTb TEKTOHHYeE-
CKMX OBHXEHMH M 1Ip.

3BOJIIOHUA XUBOTHOTO U PACTHTEJBLHO-
ro MHpa mpenojHecia HEOUEHHWMBIH Aap
reosioruu. Ero 06ycrioBieHo To, 4To A4 Ka-
XAOTO MEepHOona, KaxIaoH IMOXH, KaXjoro
BEKa Ie0JIOTHYECKON HCTOPHH XapaKTepeH
cnenuduyueckuit Habop XNBOTHBIX U pacTe-
HUH. B 3TOH 3aMeyaTesibHOW MHOTOJIETHEH
scradeTe OTAENbHBIE TPYNNB OPI'aHU3MOB
y4acTBOBAJIM TOJIBKO HA ONpeesIEHHbIX
3Tanax AOJroro MyTH XH3HM: apXeoUuaThl,
TpUJIOONTHI, TPanTOJIMTHI, YEThIPEXJIyYEBbIE
KOpaJUIbl, JIENKMOOAEHAPOHb! W KaJIAMHUTHI,
aMMOHHUTBI ¥ OeJIEMHUTBI, IHHO3aBPBI ¥ Ap.
OHH MOSBIINCE B ONpPEACICHHBIA MOMEHT,
Y4aCTBOBAJIU C NIEPEMEHHBIM YCIIEXOM B 00-
IUEM COCTSI3aHMH, YTOOB!I YCTYIHTBL, HaKO-
Hell, MecTo apyruM rpymmnam. Omnpeje-
JIEHHbIE JTallbl B 3cTadeTe XH3HU HMEIOT
CBOHX fAIPKHX NpeacTaBuTesieit - pakenoHoc-
LE€B, BCEra OKPYXKEHHBIX «HOYETHBLIM
3CKOPTOM», «accucTeHTamMm». Mx aHcam61b
€O3/aeT XapaKTepHbIH OOJIHK KaxIoH 3mo-
XM TeOJIOTHYECKOH MCTOpHH.

CnegoBaTenbHO, €CTECTBEHHbIE €U~
HHUIbI BPEMEHH B T'€OJIOTHH BLIBOIATCH M3
X0Ja reoJioruyeckoro mpouecca. Mix rpa-
HULBI OTMEYAlOT MOCNIE0BaTe bHbIE Mepe-
JIOMHbIE MOMEHTHI B Pa3BUTHH Halleif nna-
HeTol. [IpuHsATas B Hallle BpemMsi reoOXpoHO-
JIorHYeckas 1ikaja paspaboTaHa Ha OCHOBe
3BOJIIOLIMH OPTaHU3MOB, T'j1aBHBIM 00pa3oMm
XHBOTHOrO Mupa. [laxe Ha3BaHna Haubo-
Jiee OOLLMX noApa3esieHUit CBA3AHBI C IBO-
JIFoLHeEN KUBOTHBIX. TO 00YCIIOBIEHO TEM
($akToOM, YTO OKAMEHEBIUIHE OCTATKH [pEB-
HHX XHMBOTHBIX BCTpPEYAIOTCH dHalle, 4eM
pacTUTEbHBIE OCTATKH, a KPOME TOT0, 3BO-
JIIOIMS KMBOTHOTO MHpa co3gajia Gosee
4yeTKy1o Jeronmuch. Hesasucumo ot storo
HCHOJIb30BAHUE PACTEHUH IS OTHOCHTE b~
HOTO JAaTHPOBAaHUA BECbMAa NOJIE3HO.

B 1abn. | mpuBeneHbl OCHOBHbIE MO[-
pa3/iesIeHAs FeOXPOHOJIOTHYECKOH 1IKAJIbI ¢
0603HaueHHEM NPOAODKUTENBHOCTH (B ro-
[ax) OTAENbHBIX MoJpa3iefieHuH, onpeune-
JIEHHOM 1O PaayoIOTHUECKHM JaHHBIM, DTa
TeOXPOHOJIOTHYECKas [Kaa, MO CYUIECTBY,
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et HETBEPT.\ TPETUYHbLIA
MpoucxoxaeHne 3emnu KAMHO3OWNCKARA 3PA

uepapxu4eckas, a He MeTpuyeckas. OHa oT-
paxaeT 3aKOHOMEpPHbIH X0/ UCTOPHKO-Teo-
Jorudeckoro npoitecca. Ha kaxaom onpe-
NleIEeHHOM JTarne JTOT MPOLECC UMES CBOM
X4paKTepHble OCOOGEHHOCTH, KOTOpbIE He-
BO3MOXHO U3MEPHTb METPHYECKH, HO HEOO-
XOAMMO BbIPa3UTb B €AMHOH HepapxHd4e-
CKOM KiaccH(HUKALMH COMOAMHHEHHBIX €aH-
HHLL. DTH €MHHLbLI CNeAYIOLIHE: JIOH, IPa,
NEepHOJL, JMO0Xd, BEK, XPOH.

bonbluoe Bne4atjieHHe MPOH3BOAMT
OrpoMHas pa3HHLA B NMPOAOJKUTEIbHOCTH
JABYX HanboJjiee KpynHBbIX MoJApa3ieNneHHi
reoJIorH4ecKod MCTOPHMH: KPHITO30HCKOro
u daHepo3oiickoro s0HoB. Kpunto3oiickuii
JOH OXBATBHIBAET [ONTYIO (CBblile 4 Mipi.
NeT) Jonaneo3ofckylo HCTOpPHIO 3emuln.
M3-3a CKyOHOCTH HeTKMX OpraHH4ecKHx
OCTATKOB €ro HeBO3MOXHO pa3fenuTb 6o-
jiee netanbHo. PaHepo3OHCKHA J0H OXxBa-
ThIBAET TPH IPbl: NANEO3IOHCKYIO, ME3030ii-
CKYI0 H KaWHO30MHCKylo o0Lued npoaosnku-
TEJbHOCTBIO 0K0JI0 600 MnH. nerT.

['panuua Mexay IByMs 30HaMHM npen-
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Cnupa.ib 80.4104uU U 2€0402U-
yeckoe gpema (no Ilemyoavdy
u fMomepo.1y, 1973, ¢ uzmene-
wuamu T. Huxoaosa, 1977)

CTaBJISET BEMYAHILUMA MOBOPOTHBIA MO-
MEHT B UcTOpuH 3emin. B npaMoM cmeicne
CJ10Ba 9TO ObLIH TO/1bl BEJIMKOTrO nepeioma
B JBOJIFOLIMH TUJIAHEThI M HACEJIABLLEIO ee Op-
raHHYecKoro MHpa.

MBI roBOpHIIH, YTO B CBOEH MOBCEIHEB-
HOIi paboTe reosior oGbIYHO OMpeaenseT oT-
HOCHTEJIbHBIH BO3PACT KOMILJIEKCOB MOPOA.
[Ana pelieHns OONBUIMHCTBA TIeOJIOTHYe-
CKHX 3a/la4 3TOro BIOJIHE JOCTAaTO4YHO, TEM
6osiee uTo naxe npu 6osiee TOYHOM paaHoO-
JIOTHYECKOM OMpe/ie/ieHHH BO3pacTa nopon
[IONYCKAeTCA CPEeHAs MOrPelHOCTh OKOJIO
59,. Tlpu Bo3pacte | mipa. JieT 71a mno-
rpewHocTh cocrapaset 50 Man. net. Oana-
KO /U1l HEKOTOPBIX CMELHAIbHBIX LieNei, Ha-
MpUMEp JUIA XapakTepHUCTHKH psja reoJio-
MYECKHX MPOLIECCOB, TOMHOE NpeAcTaBiie-
HHE 0 BpeMeHH HMeeT Oouee CyllecTBEHHOE



Tabnuua 1. OcHoBHbie NOAPA3ACACHHA TEOXPOHOIOIHYECKOH LUKAbI

JoH Opa Mepuon Pajimonornueckoe JaTHPOBaHHE,
(roHoreMa) (opatema) (cHcTeMa) MJIH. JleT
[Mpoioaxutens- Bo3dpacr Huxkied
HOCThb I'panunibl
danepo3oi Kaitno3soi YeTBepTHUHBIA 2 2
Tpernunblii 65 67
Me3so3oi Men 70 137
FOpa 58 195
Tpuac 35 230
[Taneo3oi Mepmb 55 285
Kap6ou 65 350
JeBoH 55 405
Cunyp 35 440
OpaoBuk 60 500
Kem6puit 100 600
Kpunroso# [poTepo3soii Benna 100 700
Pudeii 1000 1700
Adebuit 1000 2700
Apxeii Hert ob6wenpuustoro noapas- 2300 4500-5000

ACACHUA

HMpumeuanue. Jlannble pajHOJIOTHYECKOrO AaTHPOBAHHA B3ATHl M3 MATEPHANOB KOMHCCHM NO [EOXPOHONOIHH
npn MexlyHapoaHoM coto3e reottorudeckux Hayx (Hamncu, 1965).

3Ha4enue. [1pu oToM, xoTs npuustas Me-
XIYHapoIHas reoXpoOHOJOrHYecKas LIKaja
NOCTPOEHa HA OCHOBE OTHOCHTEJILHOTO [a-
THpOBAaHHsA, [UIS TIeoJora CylLIECTBEHHO
3HaTb NPOAOJDKMTENILHOCTh B Tojax oOT-
JebHBIX NMOApa3AeAeH I reOXpOHOJIOruYe-
CKOM LLIKabI.

B 1902 r. Ivep Kiopu Bnepssie npensio-
XHJ1 UCIIOJIL30BATh OTKPLITOE UM SBJIEHHE
€CTECTBEHHOH paJMOaKTHBHOCTH Kak 3Ta-
JioH BpeMeHH. CTporoe moCTOSIHCTBO CKO-
POCTH paJHOaKTHBHOIO paclaja NpHBEIO
ITeepa Kropu x Mbican 0 paspaboTke eau-
HOM TOYHOH XPOHOMETPHYECKOH HIKAJIbI HC-
topuu 3emiu. Tloke 3TOT BOmpoC paspa-
6ateiBaniu 3. Pesepdopn (1904) u MHorue
IpYTHe y4eHble.

W3BecTHblif cOBETCKMH cneLHayncT B
obnacTi paJgHOU3OTONHOH XPOHOMETpHUH
U. E. Crapuk otmeuaer: «C OTKpBITHEM
PafnOaKTHBHOCTH caMa Npupoa cHabauna
Hac 4acaMH, KOTOpble ObLIM «3aBeJeHbl» B
MOMEHT 00pa3oBaHHs paAHOaKTUBHbBIX H30-
TONOB M XOASAT C NOPa3UTE/IbHbIM TIOCTOSH-
CTBOM, KOTOpO€ HE 3aBHCHT OT M3MCHEHHUit
BHEIIHUX YCJIOBHH...»

[1pu paauoakTHBHOM pacnajie MpoHcxo-
T CaMONPOHU3BOJIBHOE H3JIydYEHHE %-Hac-
THIL (SApa reaus), B-4acTuil (3NEKTPOHBI) U
Y-KBaHTOB (BBICOKOIHEPreTHYHbIE (HOTOHBI)
AApaMHM aTOMOB HEKOTOPBIX JIEMEHTOB.
CrabunbHple U HeCTaOWIIbHBIE PA3HOBM.I-
HOCTH OAHOI'0 M TOTO X€ 3IEMEHTA Ha3bl-
BaloTcst u3oTtonamu. /[lis  onpelesicHus
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abCcoJIOTHOrO BO3pacTa HCMOJIb3YIOT HecTa-
OMJIbHBIE M30TONbI, NMPHUTOM JIMLIL TaKHE
paaMOU30TOMNBL, [POJODKHTEIBHOCTS Cy-
ILIECTBOBAHHSA KOTOPBIX COH3MEpPHMA C BO3-
pacToM 3eMHbIX 0Opa3oBaHUH.

CxopocTb pacnaja paavoakTHBHOIO
M30TOIA BbIPAXAETCH TaK HA3bIBACMbBIM Tie-
pHojoM noaypacnana (T). 910 Bpems, B Te-
4YeHUE KOTOPOro oboe UCXOAHOE KOJTHYe-
CTBO aTOMOB YMEHbBILIAETCS BABOE B PE3YJib-
Tate pacnaga. [lepuon nosypacnana pa-
NHOAKTUBHOTO J3JIEMEHTA 3aBHCHT TOJIBKO
OT CKOPOCTH €ro ABHXEHHS B MNPOCTPaH-
CTBE, a OHA He COU3MEPHUMA CO CKOPOCTHIO
T€0JIOrMYECKUX MPOLECCOB, T. €. 3aKOH pa-
JHOAKTHBHOTO Pacna/jia NPOsBIANICA C O/IH-
HAaKOBON CKOpPOCTBIO B TE4EHHE MHJIIMAp-
OB JIeT.

YMECTHO OTMETHTB, YTO HE3ABHCHMO OT
NPaKTHYECKOro MOCTOSHCTBA CKOPOCTH pa-
JHOAaKTHBHOTO paclaja BO3pAcT, ompene-
JISEMBIH N0 PafHOM30TONHOMY METOMY, He
aBisieTCs abCOMOTHBIM B OyKBaJbLHOM
CMBICJIE 3TOrO CJIOBA—OH €aM OTCYUTHI-
BA€TCA OT €JWHOIO MPHMHATOTO Havasa,
ONPEOCJIEHHOTO KaK XUMMYecKas CTaOHiu-
3alMs NPOTOIUIAHETHOTO BElIeCTBa. Beipa-
KeHHE «abCoJIOTHBIA BO3pacT» ynorpe-
6n1seTCs YCIOBHO, B TOM CMBIC/E, YTO 3TO
€CTb BO3PAcCT, OIIPEEICHHbBIH B r0/1aX B OT-
JIHYHE OT OTHOCHUTEBLHOTO BO3pacTa, olpe-
JIENIEHHOTO 110 XPOHOJIOTMH €CTECTBEHHBIX
coObITHIf M MpoLeccoB B HCTOpUH 3eMiiu.
Pazymeetca, paguoakTHBHbINA pacnan Tak-
K€ €CTeCTBEHHBIH NpONECC, HO OH HMeeT
CaMOIIPOU3BOJIbHBIA XapaKTep U HE 3aBUCHT
OT pPa3BHUTHA 3eMJIH.

B 3aBHCHMOCTH OT KOHEYHOTO MPOAYKTa
pPagMOaKTHBHOIO pacnaaa pa3paboTaHbl
CIEAYOLHE METOAbl H30TOMHOMN Te0XPOHO-
METPHH: CBUHUOBBIH, TeIHEBbIA, apro-
HOBbIH, KajMeBbIH, CTPOHLMEBBHIR M OC-
MHEBBIIA.

OanH M3 crapeiinx B U30TONHOW reo-
JIOTHH - CBHHIOBbIt MeTod. OH Ha3BaH Tak
MOTOMY, 4TO BO3PACT MHHEPAJIOB U MOPO
onpeaesfeTca N0 HAKOIUIEHHUIO CBUHIA NPH
pacnajie ypaHa 4 Topus. B pesynbrare pa-
JIMOAKTHBHOTO pacnana ypaHa-238, ypa-
Ha-235 ¥ Topusa-232 BO3HHMKAIOT HOBbBIE
pa/MOaKTUBHbIC 7Y1eMeHThl. Bce Tpu pa-
JIMOAaKTHBHBIX CEMeNCTBa 3aBepluaeT cTa-
OuabHbIA H30TON cBMHHA. B pany ypa-
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Ha-238 Bo3HMKaeT cBuHen-206, ypana-235 -
cBuHen-207 u npu pacnajie Topus-232 -
cBUHEL-208.

[Tpn n060M HM30TOMHOM MeETOJE BO3-
PACT ONpeHeIsieTC 110 COOTHOIIEHUIO CTa-
6unbHOrO U HecTabuibHOTO M3oTONOB. Ec-
JId MMETH B BUJY, YTO CKOPOCTh paaHoak-
TUBHOTO pacraja nocTosiHHa, no Jroboit
nape M30TOMNOB OJHOTO PAaAUCAKTHBHOIO
pAAa MOXHO BBIYUCTHTH BO3PACT JIAHHOIO
MHHEpaJjia C MOMEHTa ero o6pa3oBaHHUs Kak
CHCTEMBI TI0 CEeTrO/IHSALUIHMIA JIEHb.

HAas onpeneneHus reoIoOrHYECKOro BO3-
pacta J1o SO ThIC. JIeT IHPOKO MPHUMEHSETCS
TaK Ha3bIBa€MbIH DPaANOYTJIEPOJAHBIA Me-
T0/1. OH OCHOBaH Ha paJIMOAKTUBHOCTH H30-
Toma yrnepoja 4C (¢ nepuosom nosypac-
najga 5750 nert), koTopwlit obpasyercs B
aTMocthepe NOA BO3NEHCTBHEM KOCMHte-
CKHX ny4eit Ha a30T. C 1TOMOLIBIO 3TOTO Me-
TOJA AATHPYIOTCA HTAanbl ApPEBHEH uenoBe-
4ECKOM IIMBHIIM3AIIMM, JNIOXH OJIeIEHEHUS H
T. M.

Hpyroii mMeton, ocHOBaHHBIH Ha siep-
HOM pacnajie paaus-226 u MOHUA (U30TOT
TOpHa-230), KOTOpblCe HAKATUIMBAKOTCA B
ri1yOOKOBO/IHBIX TJIMHAX, MO3BOJSET Ofpe-
JIeNuUTh Bo3pacT jo 600 Teic. Jer.

Hepnasno AMEPUKaHCK Uik yqeHbli
Hx. befina paspabotan HOBBIH MeTOA J14-
THPOBAHHSA, OCHOBAHHBIA HAa HCClIeA0BaHUH
aMuHokHcI0T. M3BecTHO, 4TO 9TH KHPIIHYH-
KH GEJIKOB B XXHBOM OpI'aHU3Me JIEBOOPHEH-
THpoBaHbl. [Tocre cMepTH opraHu3Ma amu-
HOKHCJIOTBI MOCTENEHHO MEPEXO/IST B Mpa-
BOOPHEHTHPOBAHHYIO HOPMY C IIOCTOSHHOM
BO BpeMeHM ckopocTbio. He BHHKas B mo-
IPOOHOCTH 3TOro Meroja, clelyer OTMe-
THUTb, YTO OH MMEET DA MPEHMYLIECTB 10
CPaBHEHUIO C DPaJIMOYI/IEPOAHBIM M [aeT
BO3MOXHOCTb Ofpe/iesieHHst BO3pacTa OKa-
MeHeJlocTeit B ananazone 15-100 Toic. neT.
OpnHako npumenenue meroaa Bedmnr Tpe-
6yeT 0ocoboro BHHMAHHSA, MOCKOJIBKY Mpe-
BpallleHHe aMMHOKHCJIOT M3 JIeBO- B Mpa-
BOOPHEHTHPOBAHHBIE 3aBUCHT HE TOJILKO OT
BPEMEHH, HO ¥ OT TEeMIEpaTypbl. ITO 3Ha-
YUT, 4TO JBE OKAMEHEJIOCTH OJHOTO BO3pa-
CTa, HO MPOUCXOASUIHE O/THA U3 TPOMHKOB,
a apyras U3 ADKTHKH, UMEIOT pa3fIyHOE
COOTHOIIEHUE JIEBO- W MNPaBOOPHEHTHPO-
BaHHBIX aMHHOKHCJIOT.

H30TonmHbI MeXaHH3M H3MEpseT WH-



TepBaJibl BpeMeHH B MHJUTHapabl ner. He-
CMOTp4 Ha paj cnabbix cTOpoH, ocoOeHHO ¢
TOYKH 3pPEHUS 3KCNEPHMEHTANbHBIX CIOX-
HOCTeH, 3TO €JMHCTBEHHBIH YHHBEPCAJILHBIA
HHCTPDYMEHT B pykax reonora. B cospemesn-
HOH reoJIOTHH H30TOMHBLIA METOA NMpHMe-
HAETCA BMECTE C OTHOCHTEJILHOH XpOHOJIO-
rueii. M3oTonHble MeTOABI OTMEHaKOT Ha
XPOHOJIOTHYECKOH  IlIKajle  OpPHEHTHPbI

KOPAJLJIbI

C TOYHBIM BO3PacTOM H NO3BOJISIOT CBA3ATh
3Ty LIKaNny C BPEMEHEM, H3MEPEHHBIM B FO-
max. Tak KOHCTpYHpYHOTCS T'€0JIOTHYecKHe
4achl, KOTOpblEé OJIMLETBOPAIOT €JIMHCTBO
OTHOCHTEJIbHOH XPOHOJIOTHH (T. €. HCTOPH-
yeckHX COOBITHI) H M30TONHOW XpOHOMe-
TpuH (T. e. ¢u3udeckoro macitaba spem-
€HH), EeOUHCTBO «IMOCJIE/IOBATENLHOCTH?
Jle#Guuua u «yucna» Apucrorens.

KAK I'EOJIOTMYECKHE

YACBI

Kopannbl -3TH o4apoBaTe/bHbIE XKH-
BOTHBIE-LIBETHI — MPEAOCTAB/IAIOT HAM BECh-
Ma HHTEPECHYIO BO3MOXHOCTb ONpeeNaTh
He TOJNBLKO OTHOCHTENbHBIH, HO M abco-
JIOTHBIA BO3pacT. 2Toif BO3MOXHOCTH OHH
00s3aHbl ONHOW M3 OCHOBHBIX 0COBEHHO-
creil XHM3HH 3emMJH, B KOTOpoH Obercs
mynbc BceneHHo#t M chbILMTCA 3X0 con-
HEYHBIX PHTMOB.

VYueHnle o6paTHNH BHHMaHHE Ha HEKO-
TOpbie 0COBEHHOCTH XH3HEHHOT O LIMK/a OT-
AENbHBIX OPraHW3MOB: KOPAaJINIoB, MOJLTIO-
CKOB, MOpPCKMX exed M T.n Jna Hux
XapaKTepHO HapacTaHWe PaKOBHHBI (CKelie-
Ta) MyTeM MNOCTEeNeHHOro MpHOaBIeHHs HO-
BOro MaTepuana. B xome 3roro npouecca
obpa3yroTcs Tak Ha3blBaeMble JIHHHH PO-
CcTa, KOTOpble, MOJOOHO ro0BBIM KOJIbLIaM
JiepeBbeB, OTPaXalOT CYTOMHBIE, CE30HHbIE
H TOJIOBbIE LIMKJIBL.

Cpenn pa3IMYHBIX OPraHH3MOB, Y KO-
TOPLIX TEPHOHYECKOe OTJOXeHHe Kapbo-
HaTa Kajbuua o6pasyeT TOHKHE JIMHUH WIIH
pebpa, Hanbosiee MOIXOAALIMMH OKa3aJHCh
KOpPaJUTbl. 3TO THNHYHBIE MOPCKHE TEILIO-
mobusble 6ecrO3BOHOYHBIE JXKMBOTHBIE.
BHewHsAa yacTh MX CKeNleTa MOKPLITA TOH-
KHM MH3BECTKOBBIM CJIOEM, HAa3BIBAEMBIM
annTexkoi. [Ipu xopowreii coxpaHHOCTH Ha
JMUTEKE BHOHbI YETKHE KOHLEHTPHYECKHE
KOJIbIa — PE3yJIbTAaT NEPHOJHYECKHX H3Me-
HEHHH CKODOCTH OTJIOXeHHs XapOoHaTta
Kanbuus. DTH ckeneTHele oOpa3oBaHuA
rpynmupyroTcs B Mosca, KOTOphie pasje-
JieHsl Gopo3axaMHu.

B 1963 r. amepHKaHCKHII najieOHTOJNOT

JIx. Yanc snepBble BbicKa3zal MHEHHE, YTO
KOJbUECBHOHBIC JIMHHH H TOACA HA JIMHTEKE
KOpaJUIOB NpeAcTaBnsioT cobof cyTouHble

Jlunuu pocma na 3numexe
kopaanos (yee.uueno)
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u romosule obOpazoBanus. [loszxe ¢ no-
MOILIbIO IKCIEPUMEHTOB ¢ H30TOonOM Ca-45
OBLIO 10KA3aHO, YTO OOJBLIUIMHCTBO COBpE-
MEHHBIX pH(P0oOOpa3yIOLIMX KOPAJJIOB yCBa-
usaior CaCO, B Teyenue mus B GosblieH
CTeneHd, 4eM HOYbO. PU3NONOTrHUECKH
NpolLece KadbludUKaHH y KOpPaJLIoB, XH-
BYLIMX B CHMOHO3€ C BOAOPOCISMH, CBA3aH
¢ (GOTOCHHTE3OM, KOTOpBIH 3aBHCHT OT
OCBEILEHHOCTH, T. €. OT CYTOUHOIO LHMKJA.

WUccnenys HEKOTOpble COBpPEMEHHbIE
BHIbI, Yac HacuuTan okosio 360 juHui B
TOJOBOM TMOsACE, T. €. KaXJas JIMHHS NpHU-
OJM3UTEILHO COOTBETCTBYET HMPHUPOCTY 3a
OAMH JeHb. Y KopaioB kapOoHa OH Ha-
cyuTeBaeT OT 385 no 390 nuHwui, a y cpen-
H~geBoHCkUX ~0T 385 no 410. Ha ocHosa-
HUM ITHX HCCJIEJOBaHHM YIJiC ne1aeT BbI-
BOJI, YTO KOJIMMECTBO JHEH B roly B cpel-
HeM JIeBOHe U Kap6oHe Ob1io 60JIb1IE, YeM B
Halle BpeMs.

HccnenoBaHus B 3TOM HampaBJIeHHH
ApOBOAWIM M JAPYrHE€ IaJEOHTOJIOTH, KO-
TOpble Ha OCHOBAHUH NMAJICOHTOJOTHYECKHX
JaHHBIX B COYETAHUU C ACTPOHOMHUYECKHUMH
1 reodn3NIeCKUMH CBEJCHHAMH YCTAHOBH-
JIM, 4TO FOJ B CPeAHEM AeBOHe (IIPHMEPHO
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H3menenue koauyecmea ouel 6
200y 6 ganeposoe (no Yaicy,
1963)

370 MJIH. JIeT Ha3ana) cocToss U3 399 mHel.
Ecan xonnuecTBO OHEH CpelHENeBOHCKOTO
roaa (399) pa3aeMTh Ha KOJIMYECTBO JIMHUH
pocTa B OIHOH NnoJioce, NONY4UTCS NpHbIIH-
3UTENBHO 13, T. €. KONHMYECTBO MecCsleB B
CpeaHEJEBOHCKOM Tody. DTO elle OJ1H 3a-
MeyaTelIbHbId NpUMEP OTHOCHTEIBLHOCTH
BpPEMEHH.

VCTAaHOBJIGHO COBNAJICHHE TEOpETHYE-
CKHUX aCTPOHOMMHMECKUX BBLIYHCJIEHHH W ma-
JICOHTOJIOTMMECKUX JaHHbIX. TeopetHnue-
CKHE BBIMUCJICHHUS MOKa3blBAIOT, 4YTO MpPO-
J[ODKUTEIBHOCTh CYTOK B JEBOHCKOM IIe-
puone ObL1a 22 yaca, T. €. 3eMisa Bpalia-
Jach ObicTpee, 4yeM B Hauwy 3moxy. Cko-
POCTBb BpALUEHUS 3eMJIM BOKPYr OCH MOCTe-
MIEHHO YMEHBLIAETCA H3-3a HPHJIMBHOTO
TpeHHS. DTa CKOPOCTb MOXET TaKXKe H3Me-
HATBCA B 3aBUCHMOCTH OT MOMEHTA HHEp-
UMM 3eMJIH, Ha KOTOPYIO BJIMSIOT H3MEHE-
HHME 3eMHOro pajdyca M Mepepacnpe/ene-
HHE MacChl B ee Heapax.

Ha  ocHoBe NaJIEOHTOJIOT HYECKHX



JaHHBIX [OKA3aHO, YTO MOMEHT WHEPUHUH
3emn B neBoHe Obln mpumepHo Ha 0,59
MeHblle, YeM ceityac. ITocrenenHoe 3amen-
JIeHHe BpallleHUs 3eMH, TJIaBHBIM 06pa3om
OJ BJIMSAHUEM NPHUJIHBOB, IIPUBOIUT K yBe-
JIHYEHUIO TIPOIOJIKHUTEIBLHOCTH CYTOK Ha
20 ¢ 3a | MJIH. neT, a CledOBaTeIbHO, K
YMEHBUIEHHUIO YHCIAa CYTOK B TOAY.
Kopanael - apkuii npumep reoJyioruye-
CKMX 4YacoOB, HO OHH MOTYT HaM CIYXHUTb
TOJLKO B mNepuoab! He crapure 440 MutH.
Jet. BripoyeM, B NOCHAYPCKHX OCaIOYHBIX
NOpPOAaX BCTPEYACTCA MHOTO OKaMEHEeJbIX
Boaopocned. JlpeBHHE BOIOPOCIH 4acTo
0o0pa3yloT KpYHHblE KOJOHHH —CTPOMAaTO-
JIUTBI, CTPYKTYPa KOTOPBIX NOoJA00HA JMnHTe-
ke KopasuioB. Ux cion MoryT ObITh pe3yJib-

HAYAJIO

Korga 6buiM «3aBeleHbD» TreoJIOrHye-
CKHe 4achkl? ITOT BOMPOC KacaeTcs BOJIHYIO-
nief 1po6aeMbl IPOHCXOXKACHHS 3eMITH Kak
TUTAHETHI, POXAEHUE KOTOPOl Hepa3pbIBHO
cBA3aHo ¢ poxaeHneM ConaHevyHOH cH-
crembl. Cama mpobieMa TNpPOHCXOXACHHS
ConneuHoii cucreMsl (CoJIHIA, IUTAHET U HX
CITyTHHUKOB) HE OTHOCHTCS K NIPE/IMETY JaH-
HOM KHHMIH, HO Mbl HE MOXEM COBCEM 000ii-
TH €€ BHHMAaHHEM.

Kak u xoraa 6s1a cosgana CosHeunas
cuctema? OTKyna B3sNachk Marepus, Koraa
Hayasoch Bpemsa? Bor naBa ¢yHmamen-
TaJIbHBIX BONPOCA, KACAIOUIHECH BO3HHKHO-
BEHUSE MHPA, KOTOPBIE M CETOMHS BOJIHYIOT
BCE Y€JIOBEYECTBO. 3HAMEHHTBIH HEMELKHI
éunocop MH. Kant (1724-1804), astop
OIHOH M3 NepBbIX NONyJsIpHERIINX Teopuit
npoucxoxaeHus COJIHEYHOM CHCTEMBI, MU-
can: «/laiiTe MHe MaTepHIO... U 1 ITOKAXY,
KaK U3 Hee Mor obpa3zoBaTbCi MHp». DTa
dpa3za ApPKO [OMMEPKHBAET MaTepualib-
HOCTb MHpa. OaHako MaTepHs He €CTh He-
H3MeHHas U abcTpakTHas cyOCTaHUus, OHA
CYIIECTBYET B KOHKDETHBIX ¢opMax, npu-
qeM KaxJas U3 HUX o6agaeT coOCTBEHHOM
“CTPYKTYpO#l H MHOT006pa3HbLIMK CBOHCTBA-

TATOM CYTOYHBIX, MECAYHBIX (CE30HHBIX) H
TOAOBBIX M3MEHEHHUH, BBI3BAHHBIX Cy-
TOYHBIM LHKJIOM, CMEHON NMPUIMBOB H OT-
JIMBOB, TEMIEPATYPbI, COJIHEYHOH OCBELIEH-
HocTi. CreioBaTeNBLHO, APEBHHE BOLOPOC-
JIM TAKXKe MPeJOCTABIIAIOT HAM 3alKCh paH-
Hell UCTOPHH 3eMITH, BKITIOYAs U IBOJIOUNIO
cucteMbl 3emuts - JIyHa.

Uccnenosanne nuHUi pocta y Kopai-
JIOB, BOAOPOC/IEH M JAPYrUX APEBHUX Opra-
HH3MOB MMEET UCKIIOYHUTENIBHOE 3HAYEHUE,
TaK KaKk Ha MX o6pa3oBaHHe HE OKA3bIBAOT
CYLLIECTBEHHOI O BJIMSIHUSE XHMHYECKHE H3ME-
HEHUs, KOTOPble BIAMSIOT Ha JaHHbIE W30-
TOMHOTO AaTHpoBaHus. Tak 4To 9TO Hamnpa-
BJIEHHE B MAJCOHTOJIOTHYECKHX MCCIIe0Ba-
HUSIX CKPbIBaE€T MHOTO TaMH.

I'EOJIO'MYECKOI'O
JJETOUCYUCJIEHU S

MH, KOTODbI€ MOTYT H3MEHSTbCS BO Bpe-
MEHH U NpOCTpaHCTBe. MaTtepus kak ¢uso-
codckas KaTeropus BedHA: HH OJHA €€
dopma, naxe Mesbyaillias ee 4acTHLA, HE
UcuesaeT OecclielHO; MaTepus U JIHeprus
MOTYT NpeBpallaTbhbCcsl ApYr B Opyra; Ha
CMeHY OJHOMY MaTepHalbHOMY OOBEKTY
NPHUXOAUT APYroit, ¥ Tak NOCTOAHHO — Beu-
HO€E JBHXEHHE B €AMHOM BECKOHEYHO-KOHEY-
HOH M KOHe4HO-OeckoHeuHO# BceneHnoM.

CeroaHs U3BeCTHBI ABE NPUHIMNHAILHO
pa3MuHble TEOpHH NpoucxoxacHus Bce-
JleHHo#. TTo MHeHUIO NpUBEpPXKEHIIEB OAHOH
U3 HUX, MHD UMeEET CTalMOHAPHBIA Xapak-
Tep: OTAEJIbHbIE 3Be3 bl U TAJIAKTUKH MOTYT
BO3HHMKATL M HCHe3aThb, HO OCHOBHbIE CBOM-
cTBa BeeneHHOM CylLIECTBEHHO HE MEHSIOT-
cs. [puBepxeHIbl APYFOH TEOPHH, CBA3AH-
HOM ¢ HAOMIOAAOUIMMCA TaK HA3bIBAEMbIM
pa3JieTaHUEM TajlaKTHK, CYUTAIOT, YTO CO-
BPEMEHHOE MHOXECTBO TajlaKTHK BejeT
CBOE Hayano oT HebGoJIblUOH Mo pa3Mmepam
MaTepHanbHOM CHCTEMBI, KOTOpas HMena
KOJIOCCANIbHYIO TUIOTHOCTH ¥ OblIa 1O-
CTpOE€Ha M3 HEHTPOHOB, MPOTOHOB M 7JJIeK-
TpoHoB. [Ipeanonaraercs, 41O 7Ta Mare-
pHajibHas cucteMa, objanaBlias TeMnepa-

25



TYpOil 0K0J10 MUJLIHApIA TPalycoB, pacna-
Jach M3-3a HApYUIEHUS I'PaBUTALUOHHOM
YCTOHYHBOCTH. 3TOT «BCEOOMIUA B3pBHIB»
JAan Haudano ranaktuke. C 3T0ro BpeMeHH
cTaju 00pa3oBLIBATHCA AApa OCHOBHBIX XH-
MHYECKUX IIEMEHTOB.

OcCHOBOH onpeleneHUs BPEMEHH B Ha-
wei [NanakTuke CiayKUT HMEHHO 3TOT Ipo-
ece 06pa3zoBaHUs aTOMHBIX AAEp (HYKJIEO-
CHHTE3) M3BECTHBIX HAM XHMHYECKHX 3je-
MeHTOB. [1o TeopeTHYeCKUM pacyeTaM BO3-
pact [anaxTMkM NPHHUMAEETCA pPaBHBLIM
npuMepHo 20 mupa. neT.

3Be3abl 0Opa30OBaUCh M3 MOCTENEHHO
YIJIOTHSBUIMXCA  IPAHAMO3HBIX  ra3oBoO-
NbUIEBBIX TYMAHHOCTEH, COCTOALUMX H3 XO-
JIOJHBIX JIETKHX 3JIEMEHTOB, ['J1aBHBIM 00pa-
30M Boaopoaa. CHayana U3 3THX UCXOAHBIX
TYMAHHOCTEH  (OpPMHUpPOBAJIUCh  NIPOTO-
3Be3/bl, KOTOPbIC NPOACIKAIH YIUIOTHATD-
¢t 10/ BO3/eHCTBHEM COOCTBEHHBIX IpaBH-
TAaLMOHHBIX CHJ. B MX ueHTpanbHOH 4acTH
TeMMepaTypa HEYKJIOHHO HapacTana.

Tak kak Bcesiennas Ha 999, COCTOUT U3
Jieryafiiyx 3/IEeMEHTOB — BOJOPOLa H TeJns,
MHOT'HE YYE€HblE CYMTAIOT, YTO BCE APYrHUe
IEMEHTBI CYLICCTBOBATIM HE BCeraa, a
00pa3oBbIBAJIMCH B 81paXx 3Be3/, I'e TeMIIe-
paTypa Obuia Oonee 10 MJIH. rpagycos.

UssectHo, uTO B M000H THNHYHOH ra-
JIAKTUKE KaXIbli roa Apko BCIBIXHBAET
0K0J10 20-25 3Be31. DTH BCIbILLKH — PE3YJib-
TaT 3Be3/IHOTO B3pbiBa. B Hamell [ajlakTike
B3PbIB YPE3BbIYAHHO SPKOM 3Be3 bl HabMO-
[IA€TCH pa3 B HECKOJIBKO CTONETHH. Bo3Hu-
KaloT TaK Ha3blBaeMble CBEPXHOBLIC 3BE3AbI.
IMpaBOMEpHO NpEANOIOKHUTb, YTO HAUYAJIO
Haweil ConneqHOH cucTeMe NOJOKUIA
BCIIBILLIKA OJIHOM H3 CBEPXHOBBIX 3BE3[ B Ha-
wei [Nanaktuke. [lokazaTeJbCTBOM ABAAET-
€ TO, YTO CBEPXTSKENbIE JIEMEHTHI, KO-
Topble yctaHoBsieHbt HA Connue u B Cou-
HEYHOM cucTeme, He MorJH ob6pa3oBaThcs
#a camoM CouJtHlle, a, O4YEBUAHO, YHACIIENO-
BaHbl OT Apyroro tesa. C Apyroif CTOpoHsl,
BCE €lile He A0Ka3aHo, npousouuiu jd Con-
e ¥ TUIAHETHl U3 ONHOTO WM Pa3JIHYHBIX
ra3oBO-NbLIEBLIX UCTOYHUKOB. Tak, OO CHX
[Op HE MOJYYW10 OOBLACHEHUA pa3iIv4Ue B
KOJIMYECTBE XKeJ1e€3a U KPEMHMSA, KOTOPBIX Ha
ConHue MeHbllle, 4Y€M Ha 3eMjie H B
METEOpUTAX.

B Hacrosiuee Bpema cuuTaercs oOlue-
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[IPUHATBIM, YTO 3eMJIA MMEET TaK Ha3bIBae-
MOe X0JIogHOe mpoucxoxaeuue. Haubosee
NOJIHO 3Ta MOes Ppa3BHTa COBETCKMM
yuyenbiM O. 10. IlIMuaTOM M €ro coTpymaHu-
kamu. CorjacHo 3Toif rumnortese, 3emis
obpasoBaiace U3 NPOTOILIAHETHOrO obna-
Ka C HU3KOH TeMIepaTypoH, COCTOSILEro U3
rasa, mpuid M Oojiee KpYIHBIX YacTHIL.

HccnenoBanus mpoliecca HyKJIEOCHHTE-
3a NOKa3bIBAIOT, YT0 obpa3zoBanue CoHua
€ ero OCHOBHBIMH XMMMYECKHMH JJIEMEHTa-
MH IPOM30LLIO OKOJIO 5-6 MJpA. jeT Ha-
3an. CrnenoBaTesbHO, BO3pacT 3eMJIM He
MOXeET CYIUECTBEHHO OTJIMYAThCH  OT
S mupa. Jer. 3To MOATBEPXAAETCH ¥ KOH-
KPETHbIMH JAHHBIMM, MOJYYEHHBIMH IIpH
ONpeNeNCHUH BO3pacra METEOPUTOB
M APEBHEHIINX NOPOJ, CJIaralolUX 3eMHYIO
kopy. Bospact 3eMiaH kak KOCMHYECKOTO
Tenaa Oosiblie, YeM BO3PACT €€ MAHTHH H
KOpbI, kOoTOpble AuddepeHUNpoBaIUCh Ha
HoJiee MO3THUX ITANax 3eMHOH 3BOTIOLIUH.

Kak cBUIETENBCTBYIOT JaHHblE pa-
OHOAaKTHBHOTO pacmaja sjep HEKOTOPBIX
XMMHYECKHX 3JIEMEHTOB, [€OJIOTHYECKHe
4ach! ObLIM «3aBEJAECHBDY 5 MJIPA. JIET Ha3ald.
Toraa 3abwics nyjsc B rpyaud 3emin,
4to0Bl, NPOHAA TPOMaAy JET, NOCTUTHYTh
Haulero Bpemenu. A nansiie? Hayka, pa3sy-
MeeTCs, HMeeT MpeanookeHus o Oyaymem
pa3BUTHH, HO 37€Chb Mbl NO3BOJHM cebe
OPUBECTH OJMH aHEKAOTHUYHBIH pa3roBop
Mexay AByms npusaTensMi. OIHH FOBOPHUT :
«3Haelllb JIM, YTO H3-3a CBOEH OTHOCHUTE/Ib-
HO MaJioii Macce! CoJlHIIE MOXET OCTaBaTh-
Cf B HEM3MEHHOM BH[E, BEPOATHO, JIMHIb
okoyio S mapa. aer™ Jpyrofi oTBeTHn:
«3TO OYEeHb HHTEPECHO, HO 3TO €lI¢ HE J10-
Ka3biBaeT, 4YTO HACTYMHUT TEIUIOBAS CMEPTh,
XOTH Ha 3eMJle XH3Hb U 3aBUCHT OT COJIHEY-
HO# 3Hepruu». Yenosek, CAbIIUABIIAN 3TOT
pasroBop, CHJIbHO  pPa3BOJHOBABLUHKCH,
cnpocuit: «Hepes cKOJIbLKO JIET, BB CKa3aJIH,
ucyesner Connue?™ Bropoit u3 rosopus-
LIMX 3aKJIIOUMII CNIOKOMHO : «O, He BONHY-
Tech, st Aymaro, 4To COJIHIE MCYE3HET Ha
5 MUIH. JIET mo3XKe».

3eMas—OMTS KOCMOCA, KOTOpOe 3a
CBOO JAOJITYHO HCTOPHIO NPOLLLIO HECKOJILKO
OCHOBHBIX 3TAllOB, XapaKTePU3YIOLUXCH
creunpHUEeCKUMH YepTaMH pa3BUTHA: 1)
3BOJIOLMA aTOMOB, B MPOIECCE KOTOPOM
o6pa3yroTcs OCHOBHBIE XHUMHYECKHE 3Jie-



MEHTBI; ITOT 3TANl HE THIHYHO 3€MHOH, OH
MoOr Obl ObiTh Ha3BaH «YTPOOHBIMY, MO-
CKOJIBKY B X0Je ero (OpMHpYeTCs «IM-
6pnon» 3emun -- mpoToOILIaHeTHOE 00JaKo.
2) Xumuueckas BOJIIOLMSA, BO BPEMsi KOTO-
poit aTOMbI OObEAUHAIOTCA B MOJIEKYIbl BCE
BO3PACTaIOLLEH BEJIMYHHDI M CIIOXKHOCTH ; HA
3TOM 73Tale 3aKJaablBAIOTCH MpPeaNOChUIKH
K 0OpA30BAHUIO MEPBBIX CJIOXHBIX OPraHH-
YeCKMX MAaKpOMOJIEKYJI, YTO MNpHUBEAET K
BO3HUKHOBEHUIO XHU3HU Ha 3emiie. 3) Ieo-
JIOrv4ecKas IBOJIIOLMSA, OHA O/JXBATHIBACT
xTadeTy XMMHYECKOH IBOJIIOHMH ; HA ITOM
jrane obOpasyercs Ooratoe U CJIOXHOE
MHOroo6pasie MUHepasioB M rnopol, ¢op-
mupyetcs smrocdepa, ruapocdepa, aTMoc-
depa ; XuMHYeCKas IBOJIOLIHS CIOKHBIX Op-
TAHMYECKUX MAKpPOMOJEKYJ MEPeXOAuT B
6HOJIOrHYEeCKYIO IBOJIIOLMIO OPraHU3MOB,
T. €. OCYILIECTBJISETCA EPEXO/L OT KHU3HH Be-
11leCTBA K XHU3HH cyiuecTBa. 4) KynbTypHas,
WM TEXHOIeHHAs, IBOJIIOUMSA, KOTOpas Ha-
YHHAETCA C MOSBJICHUEM UESIOBEKA.

I"'panuupt MeXay OTAEbHBIMH 3TaniaMH
YCIOBHbBI, HO HE34BUCUMO OT ITOT0 MOXHO
YCTAHOBUTb IIPUOJIU3UTENILHYIO [1POI0IIKH-
TeALHOCTD Kax10ro 3Tana. IlepBblit sTan -
9BOJIFOLIUS @TOMOB - IPOJOJIKAJICH  OKOJIO
I Mapa. ner. XuMuU4ecKasi IBOJHOLUSA JUTH-
Jace npubausuTenpHo 2 Miapa. ner. He
npekpaulasch W ceifyac, XUMMUECKas 7BO-
JIFOLMSA YCTYNaeT MECTO I'€0JIOrM4€eCcKOit IBO-
JIOIMHU . OHU B3aUMHO TIPOHMKAIOT ApPYr B
Jpyra, HO U 4epe3 MUJUIMAP/ JIET CYLIeCTBO-
BaHUA 3eMJTH I'€OJIOrHYECKas IBOJIOLUS, KO-
TOpas ONpeneaseTcs Kak (UIHYECKUMH U
XUMHYECKUMHU, T4K U CIIEUHPHYCCKUMH Fe0-
JIOTHYECKHMHU 3aKOHaMH, OyIeT onpeneiarb
obauk Hauteld nnanetsl. Ele B paHHue 310-
XM Ie0JI0rH4eCKOM 3BOJIIOLMH C TOABIICHHEM
KU3HU Havanace Ouostorudeckas 3BOJO-
umsl.

Tunuuubie 4epTbl I€OJIOTUYECKOH 3BO-
JIIOLMH POABAKIOTCA OKOJIO 4,5 MIIpA. JieT
Ha3zai, korua GopMHUpyeTCcs MaKpOCTPYKTY-
pa 3emau. B 3Toll MakpoCTpyKType pasn-
4AIOT: [UIOTHOE $/ApPO C ABYXCJOHHBIM
CTPOEHHEM (BHYTPEHHEE U BHELLIHEE ApO) €
paauycoM okono 3400 kM, Gonee nerxkyio
MAHTHUIO TOJMIMHOM 0KkoJ10 2900 kM U 3eM-
HYI0 KOpY, KOTOpas HMEET pa3IH4HYIO
MOLIHOCTL (OT 5 1o 50 xM, Dojiee TOHKas B
okeaHe ¥ 6oJiee MOILHAs HA KOHTHHEHTax).

JpeBHeliine  nopoabl  BO3pacToM
4,5 MIIpAa. JIET, U3BECTHbIE Ha CEroIHSIIHUIMA
JeHb Ha 3eMuie, - 3TO nopobl rpynnbi Cal-
IMayny, xoTtopble oOOHapyXeHbl B IOA-
BO/IHBIX XpeOTax 10XKHOI 4acTH ATJIaHTHYe-
ckoro okeaHa. OHM mnpeicTaBlieHbl YJjib-
TPaOCHOBHBIMK [TOPOJAMHU THMA NEPUAOTH-
TOB, U3 KOTOPBIX, K&K NpPEANOnarawT, co-
CTOMT MaHTHs. VIHTEHCHBHBIE TEKTOHHYE-
CKHe JBMXEHHS, BEPOSTHO, BBIHECIH HA AHO
OKeaHa BELLECTBO MAHTHH.

JlpeBHeillliMe NOPOAbI, COCTaBJIAOLLIME
3EMHYIO KOpy, oOHapyxeHbl B BoctouHoit
Awntapxtuae (3emns DHuaepbu), oTkyda U
MAET HUX  Ha3paHue--dHIAepOUTBL. OHH
HMMEIOT BO3pacT 4 Miapi. JeT.

DHAepOUTHI — NOPOABI FPYIHIbI YaPHOKH-
ToB. Kak 1 MHOI'He aApyrue KkpynHble OTKpbI-
THA B Hayke, OOHapyXeHHe YapHOKHTOB
npousouuto ciaydaino. B 1892 r. anrnui-
cknil reonor Tosana noceTun kpynHoe
KaJbKyTTCKOe Kijaadbuule. Ero BHuMaHue
[PHB/ICK OPUTMHABHBIH MAMSATHUK HA MO-
ruse [lx. Yaproka, ocCHoBaTens ropoja,
ymepuiero B XVII B. Kak Bcaxuit reosior ¢
POMAHTHYHOHN LyLIOH U ABITJIHBBIM YMOM,
losaHa paccMaTpuBan HE TOJBKO H3AIL-
HYIO CTPYKTYPY NaMATHHKA, HO U MOPOJIY,
13 KOTOpOii oH O6b1N U3BasH. Ero cunbHo 3a-
HUHTEPECOBAJIO HEOOBIYHOE COYeTaAHHE ABYX
OCHOBHBIX NOpPOACOOPA3YIOLMX MHHeEpa-
JIOB -~ JILIMYATOI'0 KBApild U TEMHO-KOPHY-
HEBOTO MHMpOKceHa. Tak Kak NpUCYTCTBHE
nocjeaHero HeoObICHUMO B I'PAHHUTE, 33 KO-
TOpBIH ObLI NPUHAT MOHOJMUT NMAMATHHKA,
lonana noven 3a Jyuiee NMpoBecTH cile-
LHaIbHOE MCCIIEIOBaHHE U OTOMA HebOJb-
HIOH KyCOYEK OT MaMSATHHKA.

BepHyBuinch B AHrauio, ['onana obua-
PYXHJI, YTO OTKPBUI HOBBIH THUN HOPOAIbI,
KOTOPbI OH Ha3BaJl YHaPHOKUTOM [0 KMEHH
Jx. YapHoka.

[Mo3xe ObLIO YCTAHOBIIEHO, YTO 3H/EP-
OUTB! M 4aPHOKUTHI PaCIPOCTPAHEHbI B KPH-
CTaJUIN4eCKOM (YHIAMEHTE APEBHUX ILIAT-
¢dopm, koTopble 00pa3oBajMCh B CAMOM
Haydajie e0JIOrMYeckoi UCTOpUH 3eMiid 3a
CYeT NOoABEMA BELIECTBA MAHTHH [10OJ] BJIUA-
HMEM MHTCHCUBHbBIX TEKTOHUYECKUX JIBHXKE-
HUi, BbIcOKOR Temmepatyps! (900--1000°C)
M orpomHoro jaasjeuus {(no 10-15 Toic.
aTM™).

Apyryio rpynily ApeBHHX nopold, cna-
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Teonoruveckum nepuog

Bpema, MpuH, ner

Feonoruvec - | Cobuitua

Kan 3Ipa

YETBEPTUYHbBIA - KARRO30¢ 3 3sonoumns yenoseka
— 200 — i
TPETUYHbLIA - “’.MESO:?OM MoRBNEHNE MIEKONUTAICULNX]
400 — - MepBbie HaxoaKK
MEN nall NO3BOHOYHLIX
Nepsbie HaxoaAKK
— . MHOTOK NeTOUHBIX
HOPA Honcaw __{ 1000 [POTEPQIQ
TPHAC — BUCNOFUYECKAR
NEPMD | 3BOMoUNA
— |
KAP
BoH = Cure-3eneHbie
FCanpnunt | 2000 | 8OAOPOCHN
REBOH i
cunyp |
OPAOBUK '§ | APXEW
% Coyaen -
KEMBPUU ‘;‘ ®ur-Tpu, Cazunena __ 3000
o Muxpogoccunum (7}
- VA
XUMUYECKAR
- 3BONUNA
| 4000
OBPA30BAHUE
B 3EMNN
b— /
L S
h /
0 / B8O3HUKHOBEHUWE
— 500 COMHEYHOM
CUCTEMbI

FarouINX 3CMHYIO KOpY, COCTaBJISIOT [MO-
pO/bl TaK HA3bIBAEMOM KOJbCKOH CEpHH H
rpauuTsl KoJbCKOro noJiyocTposa ; X BO3-
pact oxono 3,5 mapa. set. BnpoueM, npen-
MOJIAracTC, 4TO IPAHUTHI HE TMIEPBHYHBI MO
cpocit npupone. OHH, NO-BUAMMOMY, TIpea-
cTapaaoT coboit MeTaMopdH3oBaHHbIE (H3-
MEHCHHDBIC) OCal04Hbie MOPOIbI.

JpesHeiine ocagouHble NOpoabl, H3-
BCCTHbBIC B HACTOSLEE BPEMS, OTHOCATCS K
cucteme Cpasunenn (FOxHas Adpuka). I1a
CHCTEMA NPCACTaBlIeHa 0CaJOYHBIMU U BYI-
KAHHYECKHMM [opoJamu obwei  moul-
HocThio Oonee 10 kM. Cpean ocagoyHbIX
TOJIIL BCTPEUACTCS 3HAUUTEIILHOE KOJIHYe-
cTBO  oKamenenocteid. [lo u30TOMHBIM
JIaHHBIM, BO3pacT cucTeMbl CBazuieHa 6o-
jlee 32 MJIpA. JIET, BEPOSITHO, OKOJIO
3.5 mapa. ner.

CuiefoBaTe1bHO, BO3pAcT 3eMM  Kak
TUTAHETBI OKOJIO 5 MJPJL. JIET ; BO3pACT MaH-
THH okono 4,5 MApA. JeT, a BO3pacT ApeB-
HEHIUMX TMOPO/, COCTABJSIOILUX 3EMHYIO
kopy. 3.5-4 mapAa. net.
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Coomuowerue mencoy kpun-
mo3soem u ganepozoem (no
Keasuny, 1971)

Ha paHHHX 7Tanax mpouecch! pa3BUTHs
3emnn npoTekasu ¢ OOJIBILIOR CKOPOCTbIO.
3aTeM HacTynaeT OOJTHH U OTHOCHUTEJLHO
CRIOKOMHBIH NEePHO/1I HPOAOTKUTENBHOCTBIO
okosio 3.3-3.5 manpa. ner. Bmpouem, i3t10
CrIoKOcTBHEe OTHOCHTENbHO. B sTOT nNE-
proa oOpa3yloTCs MOILIHBIE Xee30py aHble
dopMauu; nNpPOABAAIOTCS MHTCHCHUBHbBIC
NpOLECChl [PAHUTHU3ALIMM, CBA3aHHbIC, Be-
POATHO, € HECKOJILKUMM TopoocOpa3osa-
TeJLHLIMU HKJIaMU. [10SABASETCA XHU3Hb HA
3emie.

Tlpoueccs! pa3BUTHs B UCTOPUHU 3eMIlH
YCKOPSUIUCh (aKkcesiepallig), 4TO H4XOAUT
CBOE€ OTpa)XeHHe B 1IKaje OTHOCHTENIbHOM
reoxpoHosioruu. Jokembpuiickas (kpunro-
3oifckas) UcTopUs 3eMIIH OXBAThIBACT YEThl-
pe NAThIX Ie0J0IHYECKOr 0 BPEMEHH, TOraa
KaK KMIOAIIMHA %HU3HbIO (aHepo3oi cocTa-
BJASET Auilb OAHY nsTyto. COOTHOLUEHHe



MEXIY MNPOAOKHTENBHOCTBIO Maj1e0304,
Me3030s M kaitHo3os (Taba. 1) npubausu-
TeabHO 5:2:1. 3TO YyCKOpEeHHe reosiorude-
CKHX MPOLIECCOB OYEHDb YE€TKO OTPAKAETCH B
(baHepo30HCKOi IBOMIOLMM OPraHHYECKOTO
MHpa H SBJIAETCS NPOsBJICHHEM OOLLUX 3a-
KOHOMEPHOCTEH MPHUPO.bI.

IMepedpazupys U3BECTHYIO MBIC/Ib BHI-
Horo aHriuiickoro reosnora [Ix. I'eTroHa,
MOXHO CKa3aTh B 3aKJIIOUEHHE, YTO TE€0JIOTH

HAXOAAT «cyeAbl Havana». Havano ucropun
3eMu — OKOJIO 5 MIIpA. JIeT Ha3ajd, Koraa
HavdHaeTca auddepeHuMaLs NpoTonIa-
HeTHOro obsaka, 3arTeM - GopMHUPOBaHHE
MAaKpOCTPYKTYPbl MIaHeThl U oOpa3oBaHue
36MHOM KOPBbI — JIETOMUCH T€0JIOTHYECKOH
ucropud 3emiau. [lo HOBBIM JaHHBIM,
XHU3Hb Ha 3emsle  BO3HMKJA  OKOJO
3,84 mapa. ger Hazaa. O6 3ToM Hadane
paccka3bIBaeTCA B CIEAyIOLIeH riase.






Hauano Goablie NOAOBHHBI
Lenoro.

2. HA q A.HO Apucmome.nv
MYUUTEJIbHAS
ﬂ N CIAJKAA
® 3ATAJIKA

C He3anaMsATHBIX BPEMEH MPOUCXOXIE-
HHE XH3HM ObINO 3araaxoif Mg 4esoseye-
crBa. C MOMEHTA CBOEro MosBIeHUs 6aro-
JIaps TPYAY Y€NOBEK HAUMHAET BBIAEIATHCS
cpeaM OCTaNbHBIX KUBbIX cymecTB. Ho cro-
cobHOCTb 3aaaTthb cebe BOMPOC «OTKyna
Mbi 7» 4eJI0BEK MOJyyaeT CPABHHTEJNLHO He-
JaBHO ~ 7-8 ThIC. JIeT. Ha3al, B HavaJie HO-
BOrO KaMeHHOro Beka (HeosiMTa). Becbma
npuMedaTesIbHO, YTO HMEHHO B Ha4aJjle Heo-
JIUTA JIOM BBIXOJAT U3 HEUIep H HAYHHAIOT
CTPOMTbL NOCTOSHHbIE XWIHLIA HA OTKPHI-
ThIX Mectax. Ilepen B3opoM yesioBeka pac-
KPbIBA€TCS MUP, KOTOPBIH 10 TOro ObLT eMy
HU3BECTEH JIMLIL YaCTHYHO O OXOTHHYBHM
BblIa3kaM. KapTuHa okpyxarollero Mupa
HenmpepbiBHO 000rallaeTcs, Tak Kak Yenope-
YeCKHit pa3yM OTKPbIBAET BCE HOBBIC TOpH-
30HTH. DTOMY CNOCOOCTBYET 3apOXKieHHUE
3emMJieaenus U pemecen. [lo aToro Bpemenu
4€JIOBEK ¢ TPYAOM OTAEAN cedf OT IPYrux

KHBOTHBIX (4Ye.10BeK ObLT M OXOTHHKOM, H
cBoeobpa3HOH AUYBIO), HO MOCTENEHHO OH
cTaj OTrpaHMYMBaTh cebs OT NpPHPOIBI
CBOMM BHYTPEHHMM AYXOBHBIM MHUPOM.
BmecTte ¢ 9THM MOABJISAETCA BEpa B TO, YTO
OKpyXarolllas NMpHpoAa —XKHBOTHBIE U pac-
TEHHs, PEKH U MOPA, TOPbl U PABHHHBI — TO-
Xe ONyLUeBJIeHa.

ITO NPUMUTHBHOE, HO TIPAKTHYHOE OTO-
XKIECTBJIEHUE  OKPYXaIoUIed  npupoabl
C OYLLIEBJIEHHOCTHIO 4€JIOBEKa UMEJIO Cepb-
e3Hble nocieACTBUA. [IepBbie IPUMHTHBHBIE
$hopMBl BEpHl B HEpeasbHble, CBEPXbECTe-
CTBEHHbIE WJIH 60XeCTBEHHbIE CIUIBbI, CYLlIe-
creoBasiiue yxe 35-40 Thic. neT Ha3zang,
paclupsiioTcs M ykpemnsitorcs. Yenosek
MOHUMAET, YTO OH CMEPTEH, YTO OOHU POX-
[aloTCs, a ApYrue YMHpPAIOT, YTO OH CO-
3/1aeT Opy.aus Tpyda, obpabaTbiBacT 3eMJIIO
H MOJIY4A€ET €€ IIOAbl. A 4TO XK€ JIEXHUT B OC-
HOBE BCEro, KTO NEpBOCO3aTe/b, KTO CO-
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3[aJ1 3eMJIO H He6O, XKHBOTHBIX H PACTEHHH,
BO3JYyX H BOXY, J€Hb H HOYb H, HAKOHEL,
camoro 4esnoseka?

Tax BO3HHMKJIO MpEOCTaBJIEHHE O COTBO-
peHHH MHpa KaK O «TBOPYECKOM akTe» Go-
ra, H 3TOT MH( JIEXKHT B OCHOBE BCEX pEJH-
ruii. B bubnun rosoputca: «B Hauane bor
co3zaan Hebo H 3eMJIO» ; HA YeTBEPTHIH JeHb
Bor pacnopsaxaerca: «/la npon3eeaer Boga
0oOHIbHOE MHOXECTBO OJYLICBJIEHHBIX Ta-
[IOB, M NTHIBI Ja JIETAIOT HaJ 3eMJIeH B He-
GecHom npocTope». Bropas €acTe TBOpe-
uua: «M coszgan Bor yenoseka mo ceoemy
obpa3zy u momobuio»n. M Hakonen: «Ioc-
noaes Bor cozman xkeHumHy u3 pebpa, koto-
poe B3sU1 OT 4eJIOBEKA, M MPHBEJ ee K Yeso-
sexy» (Boithe, 1:2-31; 2:21-22).

Kak cOOpDHHK pa3/IHMHBIX [0 BpPEMEHH
HAlHCaHHA H MO COJEPXAHHIO NPOH3BEe-
HHii JpeBHeeBpeHcKoH KyabTypbl Bubaus
(ee mpeBHeMuas 9acTb H3iBecTHa ¢ IX B. 1o
H. 3.) 3aMMCTBOBaJIa NpPEICTaBIIEHHA O CO-
TBOPEHHH MHMpa M3 APEBHEBABHJIOHCKHMX H
OpEBHEETMNETCKHX MHGPOB. IDTH MHObI -
MPOOYKT YHCTOH (PAHTACTHKH M MHCTHLM3-
Ma, HO OHH M0Ka3bIBalOT HaM, KaKHMH Obl-
JH OPEBHHE MPEACTABJIEHHSA O MPOHCXOXKIE-
HHM Mupa. BnpoueM, OHM BJIACTBOBAJH
yMaMH JIIOACH Ha NMPOTSKEHHH ThiCAYeEse-
THI; MHOTHE BEpAT B HHX [a)Xe H CEro[Hs;
H3BECTHO, YTO NMPOCTOrO 4Y€JOBEKa JIETeHIbl
K mMudbl Bceraa BonHOBanM Gonbiue, 4em
HayYyHas MCTHHa.

OpHa cyacTiHBas Haxojxka—anebacrpo-
Bas Ba3a, Hal/IEHHaA MPH apXEOJIOrHYECKHX
pacKonkax [peBHEUIYyMEPCKOro ropoja
VYpyka, koTopblii cyiectsopan B HOxHo#
Meconoramun 4000 net Ha3aa,— MO3BOJIHIA
N03HAKOMHTLCA C JPEBHHMH IpeICTaBiie-
HHAMH O BO3HMKHOBEHHMH XHBBIX CYLLUECTB.
Baza ykpauieHa B HECKOJbKO spycoB. B
CaMOM HH3Yy H300paXkeHbl MOPCKHE BOJIHBI.
M3 HUX NoHHMAaIOTCS PacTeHHs, Aaliee cie-
OyIOT XHBOTHBIE, 2 HA CAMOM BEPXY —JIIO-
mi. Han BceM 3THM — CKyJIBITYpHas KOMIIO-
3HUMA ¢ GorHHed XHM3HH M IUIOAOPOOMA
Hurrap. [IpuMedaTensHo, 4TO elle C APEB-
HHX BpeMEeH HJIET CTPeMJIEHHE 4€JI0BeKa Io-
CTaBHTh ce0Ofi Ha BepxHell CTymeHH necT-
HHLB! XKH3HH KaK CyLUECTBO, «cTosuee Onu-
XWe BCEX K aHrenam».

W es caM03apokIeHHs XH3HH U3 BOJIbI,
HJIa H/IH THHIOLLIEH MaTepHH TaKkXKe HIET OT

a7

Basza uz dpesHewymepckozo 2o-
poda Ypyxa (IV meicauesemue
do H. 3.). 30ecv Hawiau ompa-
NCEHUE NPUMUMUBHbIE nped-
CMAagAeHUR 0 803HUKHOBEHUU

HCUBLIX CYUjecma

apeHux mudos. B paznuyHbIX BapHaHTax
3Ta MAea NOXKMJIA 4O Havajla Hallero Beka.

B kHure «[IpoHcXoXaeHHE XKH3HHY, H3-
naHHo# B bonrapuu B 1974 r., oauH U3 co-
3naTesieil COBpeMEHHOH TEOPHH MPOMCXOX-
NeHus xu3HM akagemuk A. M. Onapun
(1894-1980) npuBoaMT OuYeHb MOAPOOHBIA
0030p pa3BMTHA MIEH O BO3HUKHOBEHHMH
xH3HH Ha 3emite. [losToMy orpaHHuMMcs
TOJIbKO CAMbIMH KPAaTKMMH HCTOPHYECKHMH
CBEICHUAMM.
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JpesHerpeueckue ¢unocoppt Muner-
ckoit mwkomer (VIII-VI BB. no H. 3.) mpu-
HHMaJIH HZEI0 BO3HHKHOBEHHS XHBBIX Cy-
1IeCTB M3 BOAbl MO0 M3 pa3IUYHBIX
BJQKHBIX WIM THHIONIMX MaTE€PHAJNIOB, YTO
ObLIO pe3yNbTATOM HENOCPEACTBEHHOTO
B/IMSHHS BaBHJIOHCKOH KyJbTypbl. Ho emme
®anec (624-547 rr. 1o H. 3.) ocapHBaJl MH-
dosornyeckue NpeACTaBleHdds H CO34aj
CTHXHIHO-MaTepHAIMCTHYECKOE MHPOBO3-
3peHHe ¢ aeMeHTamMu auasnektiku. Corac-
Ho daiecy U €ro NOCIeROBATENSM, BO3HHK-
HOBEHHE JXMBBIX CYLIECTB M3 BOABI MNpO-
n3ouuto 6e3 kakoro-nubo BMeEIIATENLCTBA
IIYXOBHBIX CHJI; )KH3Hb €CTh CBOHCTBO MaTe-
puu. A. K. Onapud 060OCHOBaHHO OTMe-
yaer, 4To (punocodckue B3IrNAgsl Muner-
CKO# ILIKOJIBI «COJIEPXKAT 3a4aTKH BCEX KOH-
LEMHHA MO BONPOCY NMPOHCXOXKIACHUSA JKU3-
HH, KOTOpBIE BIOCJIEACTBUN OYAYT pa3BUTHI
fosiee peTaNBLHON.

SApkoe MaTepHaJIHCTHYECKOE pa3BUTHE
HOEH CaMO3apOXKIEHHS XHBBIX CYIIECTB
OCYUIECTBJISETCA MO3%e B TpyAax [leMokpH-
Ta (460-370rr. mo H.3.) W JOnukypa
(341-270 rr. go H. 3.). [To MHeHmIO 3THX M-
J10cooB, BOSHHKHOBEHHE XHBBIX CYLLIECTB —
€CTECTBEHHBIH IIpolecc, pe3yibTaT IpH-
POIHBIX CHJI, @ HE «aKTa TBOPEHHS» BHEIN-
HHX CHJL

WUpeu InatoHa (427-347 rr. 1o H. 3.) ©
JABOHCTBEHHOCTH MHpA —IEPBHYHOM MHpE
uae#t 4 BTOPHYHOM, MaTepHaJIbHOM, MHDE —
ChIrpajld OTPHUATENBHYIO POJIb B Pa3BUTHH
B3T/IA0OB HA BOSHHKHOBEHHE XU3HH. [axe
TaKo# pasHOCTOPOHHH# M CaMOOBITHBIH dH-
jgocod, xak Apucrorens (384-322 rr. mo
H. 3.), KOTOPBIi KoJiebaicsa Mexay HAcaTu3-
MOM H MaTepHaJM3MOM, NpH3HaBa Gora
3a BIclIyo GopMy ¥ nepeoasurarens. Co-
TJIACHO APHCTOTENIO, OPraHu3Mbl MOTYT
[POUCXOMTH OT OPraHU3MOB, HO BMECTE C
TEM MOTYT BO3HHMKATh M OT HEXHBOH MaTe-
puu. OH cuMTaeT, 4TO MATepHs JHIIb Hac-
CHBHO€ Hayasio, BO3MOXHOCTb, KOTOpas
MOXET OCYLIECTBUTLCA TOABKO Yepe3 Ofpe-
IeneHHyo ¢opMmy. BuiTHe conepXHT BHY-
TPEHHIOKO Leb pa3BUTUS (3HTenexuto). Ilo
ADHCTOTENIIO, HUMEHHO JHTENIeXHs Kak Le-
JIEyCTpEM/IEHHass BHYTPEHHAS CYIIHOCTh
BIBIXAET XKH3Hb B MaTepHio. Barnaasr ApH-
crotens moutH Ha 2000 ner ompenpenstoT
cynp0y uaed O caMO3apOXAEHHH XXH3HH,
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KOTOpas CTaHOBMTCA HpEAMETOM psaaa
HOCATHCTHYECKMX H MHCTHYECKHX TpaKTa-
TOB.

Tonsko B cepeaune XVII B. Tockanckuit
Bpau ®panvecko Peau (1626-1698) npen-
NPUHEMAET NEPBBbIE OMBITHI IO CaMO3apo-
*aeHHo. B 1668 r. o gokasai, uto Geimie
4epBH, KOTOpBIE BCTPEYAIOTCA B MACE,
SABJIAFOTCSA JIMYUHKAMU MYX ; €CJIH MACO HJTH
pbIOY 3aKpbITH, IOKa OHU CBEXKHE, ¥ NPEaOT-
BPaTUTh AOCTYN MYyX, TO OHH, XOTH H
CTHHIOT, HO HE NPOM3BENyT YepBeid.

Ceronns onbiThl Peau BbOIAIAT Ha-
UBHBIMH, HO OHH MpPEACTaBIIH coboii
nepBblii  OpOpbIB  (QPOHTA MHMCTHYECKHX
NpeAcTaBieHuii 0 GOPMHPOBAHHH XHBBIX
CYILIECTB.

OmbiThl 1O CaMO33apOXACHHIO KU3HU
IIPOBOMT M INOTIAHACKMH yueHbId T. Hun-
nam (1713-1781), HO wuX onposepraer
uranbanen JI. Cnamnanuann (1729-1799)
KaK COBEpLICHHO HEYHCTO NOCTABJICHHBIE.
Cam CrnasaHuaHu ODpOBOOUT OMBITHI, KO-
TOpble NOATBEPXAIOT BbiBOABI Pesu o po-
JIA CTEPHUIBHOCTH NPH MOJOOHBIX 3IKCIEPH-
MeHTaXx.

INoutu yepe3 npectu sieT nocie Peau B
1862 r. penukuit ppaHLy3ckuil yaenslit JIyn
IMacrep (1822-1895) mybauxyer cBou Ha-
Omonerns mo mpoGiieMe TPOM3BOJIBLHOIO
camo3apoxaerus. OH JOKa3bIBAET, YTO BHE-
3aMHOE BO3HHKHOBEHHUE («CITOHTAHHOE CAMO-
3apOoXACHHE») MHKPOOOB B pa3jIHYHbIX BH-
Jax THHIOIIMX HACTOEK HJIH 3KCTPAaKTOB
HE €CTh BO3HHUKHOBEGHHE XH3HH. [ HueHHe
U OpoxeHHE-3TO pe3yibTaT >KHU3HEIes-
TEJIBHOCTH MHKPOOPTaHH3MOB, YbH 3apo-
AbIUM BHECEHbI u3BHE. MHKPOOHI - ClIOXK-
HO YCTPOEHHbIE OPraHM3Mbl M MOIYT Hpo-
u3BoIuTh cebe nonoOHblE CylecTBa, T.€.
HBOE IPOUCXOAHT OT XHBoro. Kax yue-
HBIH, KOTOPBIA JOBEPsET TOJBKO pe3yJibTa-
TaM Hay4HbIX onbiToB, IlacTep He nenmaet
r/1y60KHX BBIBOJOB O MPOUCXOXACHHH KH3-
HHU. OHAKO €ro HCCIEA0BaHUA OKOHYATE b~
HO pa3pyllWid BEKOBBIE NPEAPACCYAKH O
CNIOHTAHHOM CaMO3apOX/ICHHH.

HezaBucuMo ot 3TOro mocjie OMbITOB
ITacrepa pemeHue npobneMbl npoucxoxae-
HHMs XXH3HH CTaNo 4YyTh /M HE HEBO3-
MOXHBIM. [IprBepx)eHIbI peUruu ¢ obner-
yeHUeM B3A0oXHYJH. Pasymeercsa, cam Ila-
CTEep HUKOTA HE YTBEPXIaJ, YTO XH3Hb HE



MOXe€T BO3HHKHYTH nepBuyHo. Ho 6oub-
HIKHCTBO €r0 COBPEMEHHHKOB HMEHHO Tak
HCTOJKOBAJIH €0 ONBITHI, NIPUHUMAN HX 3a
JIOKa3aTebCTBO TOIO, YTO KH3Hb HE MOXET
BO3HUKHYTb U3 HeXHBOH Matepuu. B cBaA3n
C 3THM HU3BECTHBIA aAHTJIMHCKUH Y4YeHBIH
Hdx. Xonnein orMmedaer: «[To nesoMy pagy
HCTOPMYECKHX MPHYHH XPHCTHAHCKas Uep-
KOBb HPHHSIA HMEHHO 3TY MOCIEIHION
TOYKY 3pEHHS, IOTOMY YTO OHA, IO MHEHHIO
HEPKBH, NOAYEPKHBAJA KOHTPACT MeEXIy
JYXOM M MaTepHei».

B 3TH TAXeable A €CTECTBO3HAHUA
BpEMEHA MOABJAIOTCA  TPE3Bble  YMBbI
(T. l'excnu, x. Tuagan u aop.), xoTopsble
BO BTOpO# nojoBuHe XIX B. BBICKa3bIBAIOT
NPENOJIONKEHHE, YTO XXM3Hb BO3HHK/JA B
NepBHYHOM OKeaHe H3 HEOPTaHUYEeCKOro Be-
HIECTBA B pe3yJibTaTe MPHPOIHOrO IpoLec-
ca.

B 310 BpeMs Bo3poxaaeTcs U uaes Koc-
MHYECKOTO MnoceBa (MAHCIIEPMHM), BBICKA-
3aHHas eile B V B. 10 H. 3. FpeYeckuM ¢u-
nocodpoM AHaxcaropoM. [lo ero yuenuso,
®HM3Hb BO3HHMKJIA H3 CEMEHH, KOTOPOE CYILE-
CTByeT «BCerza u Besne». BospoxaeHue
3TO# MU —€CTECTBEHHAsA PEaKkiMs Ha KpH-
3UC B BOMPOCE IPOUCXOXICHUSA XH3HH, B
KOTOPBIif ITONAJIO eCTECTBO3HAHHUE B CEPeU-
e XIX B. Toraa 3TOoT BOMpPOC BBITIAAEN
NPHHIMIHAILHO Hepa3peumMeiM. K cHoBa
BBIXOA HILYT B CAMO3aPOXICHHH WIH NpH-
BHECEHWH 3apO/bILIei XHU3HU C IPYTHX KOC-
MHYECKHX TeJl

IMocne MHOroBexoBoro cHa uaes AHak-
caropa o «BEYHbIX ceMeHax» Oblna pa3byke-
Ha X. Puxtepom B 1865 r. CoriacHo no-
clieHeMY, 3apOIbBIIIH JKH3HU 3aHECEHBI Ha
3eMII0 METEOPHTAMHM HJIH KOCMHYECKOHR
NblIbi0. B pasBUTOM H BHIOM3MEHEHHOM
BHE THIOTE3a O KOCMMYECKOM IIOCEBE
(naHcrepMun) pa3paboTaHa BeACKUM ¢H-
3ukoXUMHKOM  CBaHTe  ABEHapHUYCOM
B 1884 r. [To ABenapuycy, Xu3Hb Ha 3eMJie
NpoU30LUIa OT CHOp PAacTeHHH HIN MH-
KPOOPTraHHU3MOB, KOTODHIE NEPEHECEHBI C
IpYTHMX MIaHeT mold AeHCTBHEM CBETOBOTO
JaBJIEHHS WJIH, BO3MOXHO, METEOPHTAMH.
Vxe B T0o Bpems [1. Bexkepesn, a mo3xe u
pAd APYTHX YYEHBIX AOKa3alH HEBO3MOX-
HOCTL TEpeHOCa B XKU3HECHOCOOHOM cO-
CTOSIHHM (AKTHBHOM HJIM MOAJAIONIEMCS aK-
THBHM3alMH) 3apobinied xu3Hu. Ha Hux

ryOHTEeNbHO AEHCTBYIOT KOCMHYECKHE JIYUH,
0cob6EHHO KOPOTKOBOJIHOBOE YIbTpadHOJIe-
TOBOE H3JIy4eHHe, KOTODBIM IIPOHHM3aHa
BcenenHas.

Wnes nascnepMuy XHBa U ceroius, OHa
NMPEICTaeT B NOCTOSIHHO HM3MEHSAIOLIMXCH
¢opmax. CornacHO OJHOMY H3 HOBEHIIHX
BAPHAHTOB JTOH THNOTE3bl (HA3BIBAEMOMY
ele «HRQPEKIMOHHOM Teopueid?), KU3Hb Ha
3emunio 6blna 3aHeceHa OOHTATENAMH ApY-
THX IUTAHET, KOTOPbIE COBEPLIAIH MeXILla-
HETHBIE U MeX3Be3AHbIe nepesieTsl. OnHako
3TOMY HET HHUKAaKHX JOKA3aTe/IbCTB.

Hu ommnH cepbe3Hbiil yueHBIi ceroas He
CUUTAET, YTO XHU3Hb Ha 3eMJIe ~ UCKIIIOYH-
TellbHOe sABJICHHEe BO Bcenennoit. Opnako
HEKOTOpBIE NOMYCKAKT, YTO 3TO AeHCTBH-
TEJIbHO TaK M YTO 3€MHAfA >KH3Hb —€IUH-
CTBEHHOE CYACTJIMBOE (O4EBHIHO, 1A 4ejI0-
Beka!) uckmovenne. Ho tot daxrt, yro no
CEroHSALITHETO IHA HE YCTAHOBJIEH KOHTAKT
C APYTUMH {BHE3€MHBIMH) HBHIH3ALMAMH,
ellle He [0Ka3aTeJbCTBO, YTO XKH3Hb HMeET
MECTO TOJIbKO Ha 3emute. Bmecre ¢ Tem npu-
3HaHHE BO3MOXHOCTH CYLLIECTBOBAHUS XKH3-
HHM Ha APYTHX ILUIAaHETaX BOBCE HE O3HAYaer,
4YTO «3apPOMBIIIH JKH3HH» C TaKHX BHe-
3eMHBIX «IUIAHTALWi» MOryT Oecrpensr-
CTBEHHO TIEPEHOCHTLCA C OJHOTO KOCMUYE-
cKoro Tesa Ha apyroe. HecMotps Ha 10 uTO
NPOBEIECHO H IIPOBOINTCA MHOXECTBO ILIEjIe-
HanmpaBJIEHHbIX HCCIEAOBAHUR, A0 CHUX MOP
He YCTaHOBJICHO HUKAKHX (aKTOB, KOTOpBIE
NOKa3blBaJdH OBI, YTO JKUBBIC CyHLIeCTBa
IPHHECEHBI HA 3eMITIO METCOPUTAMH WM C
KOCMHYECKON NbLIbIo. Bee OmbiThl B 3TOM
HanpaBJIeHUH OKa3bIBAIOTCA HANPAaCHBIMH
Iaxe cefvac, KOoria 4eJ0oBeK caM WJIH C Mo-
MOLIBIO AINApPaTOB NPOHHKaeT B Onmxai-
umid xocMoc. OnyOJHKOBaHHBIE JaHHBIE
b. Hana u apyrux o MHKpOOpraHu3max B
MeteopuTax Opriodit 1 UsonHa (DpaHims)
OKa3aJMch  pe3yabTaToM  OHINGOYHOro
ONpeeieHHs MHHEPaJbHbIX 3€peH B Kaue-
CTBE HEKOErOo OKaMEHEJION0 MUKPOOPTaHH3-
Ma M BTOPHYHOTO 3arpsA3HEHHs IMOBEPXHO-
CTH METEOpHTA.

O4eBUIHO, YTO HES KIIOCEBA» KHU3HH Ha
3eMJie U3 KOCMOCA HE pelIaeT Npo6JIEMBIL.
DTa HAes UMEET YHUCTO NCHXOJOTHYECKYIO
MIPHBJICKATEIBHOCTD — MBI HIEM M3 KOCMO-
ca! Je#icTBHTENBHO, KOCMOC HMEET 0cobeH-
HO IIPHBJICKATENIbHYIO CUJY [UIl COBPEMEH-
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HOro 4esioBeka. Moxer ObITb, NOTOMY, YTO
B DECKOHEYHOCTH KOCMOCA CErOJIHs YEeJIOBEK
NpeaBHINT OyayllHe BO3MOXHOCTH Haiuei
LUMBHJIH3aL[HHU, H B 3TOM OTHOLICHUH €O HH-
Tepec BIOJIHE ecTecTBeH. BeposdTHo, nosTo-
MY HAes KOCMHYECKOTO «IIOCEBa» BONHYET
MHOTHX,

OJHUM U3 COBPEMEHHBIX ANOCTOJIOB TH-
noTe3b! BHE3EMHOTO NMPOMCXOXICHHS XH3-
HH SBJISETCA M3BECTHBbIH  aHrjIuickuil
y4eHbiit, naypeatr HobeneBckoit npemun
®piancuc Kpuk. Bmecre ¢ amepukaHCKHM
uccnenosareneM Jlecnin Opresom Kpuk
onybaMKOBaJI  CTaThbiO, O3arJIaBIICHHYIO
«Ympasisemas naHcnepmus». [1o MHeHHo
aBTOPOB, «HeKas NpPUMHUTHUBHAA ¢opMma
HU3HH ObLIAa CO3HATEJILHO 3aHECEHA Ha 3eM-
Jiro Apyro# uMuian3auueit». Ecnu moau Ha
3emuiie cioco6OHBI 3aHECTH XU3HL HA APYrUe
IUTaHETHI, oYeMy Obl HE IONYCTUTh, YTO Ca-
Ma XH3Hb Ha 3emlle eCTb NPOJYKT TpaHC-
[opTa Apyrod pa3BUTOH LMBUIM3ALMH, KO-
Topas CylLIecTBOBaja A0 Hac 3a 4 mupa.
ner. UuTepecHo, He npasaa i ? [ocse ame-
PHKaHCKMX HccnenoBanuit Mapca mo npo-
rpamme «BHKHHD» HO OGHAPYXKEHHIO XKH3HH
Ha 3TO# nnaHete (a6COMOTHO HUKAKHUX Clie-
0B XH3HH He OblIO OOHapyXeHO) H3-
BCCTHBI aMEpPHKaHCKUH NHcaTeNlb, aBTOp
Hay4YHO-(paHTACTHYECKUX  INPOMU3BEACHMIA,
Piit Bpenbepn octpoymuo mucan: «Bce-
TakH CjedyeT NPHHATb, YTO OTHBIHE Ha
Mapce ecTh %H3Hb, Ta, KOTOPYH) HEJIOBEK
JoHec Ao Mapca, ¥ Tenepb Ha Mapce ecTh
HaIla >XU3Hb!»

Ho octaBuM B cTOpOHE 3TOT paHTACTH-
4eCKUM HUCXOonHbId NyHKT cratbd Kpuka u
Oprena. KakoBbl IpyTrHe NPeanOIONEHHS U
JOBOIbBI B [10JIb3Y 3TOH HOBOH BapuHallUH Ha
CTapylo TeMy «IOCeBa H3BHEe»

Bo-nepBbix, Ha 60pTY KOCMHYECKOTO KO-
pabnst BHE3EMHON UMBHJIM3AIMH «JOJDKHBI
65111 6bITE» MHKPOOPTraHH3MbI MHOTHX BH-
noB. Panuyc Haulelt [anakTuky cocrasiser
okoJjio 105 cBeTOBBIX J1€T, Tak 4TO, no Kpu-
ky u Opreny, KocMH4ecKuid xopabJib, 1BH-
Kywuiica co ckopoctbio 0,001 ckopoctu
CBETa, MOT 3aHECTH XKH3Hb HA BCE ILIAHETHI
Hawed Ianaktuxku. B 3ToM ciyyae Hayuso
IOKa3aHO TOJIbKO OJHO : MOJ 3alIMTOR KOC-
MHYECKOTO aMNNapaTra MUKPOOPTaHU3MbI
JIEHCTBUTEABHO MOTYT COXPaHATbLCS MUII-
JIMOHBI JIET U IIpH TeMIepaTypax, OJIM3KHX K
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abconorHoMy Hymo. OcTanbHble Hpeano-
JIOXKEHHU S, KaK U IIOUCKH NIPH3PAKOB, HE pac-
cMaTpHuBaeT aaxe ¢daHTacTUKA.

Bropeim nosonom Kpuxa u Oprena B
[OJIb3Y «KOCMHHMECKOTO MOCeBa» SBJISETCS
YHUBEPCAJIbHBIH XapakTep TIeHETHYECKOro
KOJa —-€MHOTO MEXaHH3Ma MNepeJayd Ha-
CJICACTBEHHBIX CBOMCTB y BCEX XHUBBIX Opra-
HU3MOB. Eciiy 11peinoJioxXuTh, TOBOPAT 3TH
y4eHble, YTO XHU3Hb BO3HHMKJIa Ha 3emue
CaMOCTOSTEJIBHO M OJHOBPEMEHHO B Da3s-
HbIX MECTax, TO OCTAeTCsl HEACHBIM, Kak
c(OpPMHPOBAJICA €AUHBIH TSl BCEX 3€MHBIX
OPraHU3MOB TeHeTHYeCKHH xona. EnuHbIif
MeXaHH3M HaCJIeICTBEHHOCTH Y 3eMHBIX Op-
TaHU3MOB JIeTKO OOBACHUM cornacHo Kpu-
Ky u Opreny, ecliM OPHHATH, YTO XH3Hb Ha
3emumo 3aHeceHa ¢ Apyrux mianer. OaHako
JUISt TIPOMCXOX/CHUS TEHETHYECKOro Koja
BO3MOXHO M «3eMHOe» o0biacHenHe. Ha
PaHHUX 3Tamax XUMHYECKOH 3BOJIFOLMY,
Korjaa GOpMHPYIOTCS CJIOXHBIE MOJIEKYJbI,
B pe3yjbTaTe XUMHUYECKOro otbopa, oue-
BHIIHO, CO3IA€TCA M YHUBEPCAJbHBIH Mexa-
HU3M Tepejayd HACJIEACTBEHHBIX 4epT
3eMHBIMH OPraHH3MaMHu.

Tperuit noBoa B NoJib3y paccMaTpUBae-
moii runotesst : «[IpucyTcTBue kpaiine pen-
KHX 3JIEMEHTOB B 3€MHBIX OpPraHH3Max 03-
HA4aeT, 4YTO OHH HMEIOT BHE3EMHOE IPOHC-
xoxaeHue». Kpuk n Opren ykasbiBaloT, 4TO
MOJINOIEH COAEPXKHUTCA B 3€MHOM Kope B He-
3HAYMTESILHOM KOJIMYECTBE, a €ro pojib B
obmene BewiecTB (MeTaGosM3Me) 3eMHBIX
OpraHM3MOB 3Ha4yMTesbHa. ONHOBPEMEHHO
OTMEYAETCA, HYTO M3BECTHbl TAaK Ha3bi-
BaeMble «MOJIHOIEHOBBIC 3BE3IbI» C BHICO-
KHMM CojJepXaHueM MoaubaeHa, KOTOpble U
SBJIAIOTCA HCXOIHBIMH «TUTAHTALMSME» MH-
KpPOOPraHM3MOB, 3aHECEHHbIX Ha 3emumo!
IIpuBenenne dbakTa 0 HU3KOM CONEPHKAHUH
MoJMOIeHa B 3¢MHOM Kope U ero GoJpiuoi
posi B MeTabOoJIN3Me 3EMHbIX OPraHH3MOB
Ob110 OBl JIOBKUM [PUEMOM B YCTHOM AH-
CKyccHH, 4TOObI CMYTHTH NpoTuBHHKA. Ho
HanHCaHHOE OCTAETC M MOXeT ObITh mpo-
BepeHo. BnpoueM, B 3TOM ciydyae nposepka
He HywHa. [lonobHOro THIa HECOOTBET-
CTBUE ABJAETCA IPAaBUIIOM U181 LIEJIOTO psla
XHMUYECKHX JJIEMEHTOB, KOTODble MpH-
HUMAIOT y4acTHe B cocTaBe U MeTabouime
OPraHu3MOB. DTO NPaBHJIO OOBACHAETCH C
NO3ULH# IBOTIOUHOHHON Guoxumuu. B ces-



34 C 3THM MOJHO IPHBECTH ellte bonee ap-
KHH IpHMEp O HU3KOM ColepXaHuu docdo-
pa B 3€MHOH KOpE U €ro HCKIIOYHTENbHOM
POJIH Ui 3eMHBIX OpraHu3MoB: ¢ocdop —
oba3aTenbHas COCTaBHas 4acTb HYKJICH-
HOBBIX KHCJIOT, KOTOpbIE Hapsady ¢ Genkamu
HMEIOT BaxKHellllee 3HAYECHHE IS XKHU3HH;
KpOME TOIO, BbICIIASS HEpPBHAafA HEATEJNb-
HOCTb TaKXe O4eHb TECHO CBA3aHa ¢ dpocdo-
poM. CrienoBaTesibHO, U1 OOBACHEHHS He-
KOTOPbIX XHMHMYECKHX OcoGeHHocTell 3eM-
HOH XM3HH He 00s3aTeNbHO TPHUBIEKATH
Ipyrue 3Be3[Hble MHPBI BPOAE «MOJHOae-
HOBBIX 3BE3[».

HHrepecHo oTMeTHTB, 4TO pUTOpHUE-
cxuii Tprok Kpuka u Oprena ¢ MonmubaeHoM
6bL1 OBICTPO PAacCKPBHIT SAMOHCKMM YY€HBIM
®. Eranu. Yepes roa nocne crateu Kpuka
1 Oprena Erann onybnnkoBan cBOU Hccrnie-
IOBaHHA COAEPXAHUA METAJUIOB B COCTaBe
3emmu. CymMMapHoOe coaepxanne Moubae-
Ha Ha 3emJje OKa3anoch AeHCTBUTEIBHO
HH3KHM, HO €ro NPOLEHTHOE COAEPKAHHE B
MOPCKO# BOJe B ABa pa3a BbILIE, YEM XpO-
ma. [1o stomy nosoay Eranu mmuer: «Ort-
HOCHTEJIbHOE OOHIIME 3TOro 3JIeMeHTa (Mo-
mibaeHa) B MOPCKOH BOJe MOATBEpXKIAeT
HMIHPOKO NMPHHATYIO TOYKY 3PEHHS O MPOHC-
XOXKJIEHUH XH3HH Ha 3emule B NEPBUYHOM
okeaHe».

Kak B 11€JI0M, Tak H B CBOMX OTAE/IbHBIX
BapHaHTaX rHNOTE3a NAHCIEPMHUH — MHPAX.
He3aBHCHMO OT TOro OOBACHAET JIM OHA MC-
TOPHIO DPacnpOCTPaHEHWA XH3HH, OHA He
OOBACHAET BO3HHKHOBEHHS CaMoOM XH3HH.
ITo Buipaxenuro Ix. bepHana, 3ta runore-
3a TOJIBKO «JIyKaBas yJOBKa yma», KOTopas
OTBJIEKAET €ro OT pelueHus npobaemst. [To
MHeHMIO BepHana, «omiHakoBo Gecconep-
KaTeJNbHBl H YTBEPXKAECHUS, YTO KU3Hb Obl-
Jna co3JaHa CO CHeMUadbHOH IeJblo, U
yTBepXKJEHHE, YTO OHa NPHILIA OTKYAA-TO
H3 Apyroro Mecta, rae Obuna Bceraa». Tax
Kak €CllH OaXe H OOMYCTUThb, YTO >XKH3HbL
NpHHECEHa C OPYTHX KOCMMYECKMX TeN, TO
noao0Hoe JOMyllleHHe HHYeM He IOMOraeT
B pELIEHHH HpobieMBl MPOUCXOXKICHUS
*u3HU. «Bce-Taku ku3Hb,-nuier Ona-
PHH,— KOT1a-TO U IIe-TO JOJKHA ObL1a BO3-
HUKHYTb Ha 3BOJIIOLHOHHOM NYTH, a 3emiis,
KaK II0Ka3bIBAIOT COBPEMEHHbIE Hay4YHbIE
JaHHbIE, OBIA AJIA 3TOTO BIIOJIHE MOIXOAM-
M Mectom». BoT nodeMy Het Heobxonu-

MOCTH NpPHUBJEKAaTh APYTHE CO3BE3INS, ya-
JIEHHBIE OT Hac Ha MMJUIHOHBI CBETOBBIX
JieT, 4ToOBl y3HATH TaiiHy XHU3HH. OTH
TalHBI CKPBITHI 31eCh — Ha 3eMJle, TAe JI0IH
OTKPBIBAIOT FOPH3OHTHI HAYKH, MOOAT daH-
TaCTUKY, HO YXe MepecTajJii BEpUTb B
APHU3PaKH.

YXe YCTAHOBJIEHO [OCTATOYHO (aKToB,
KOTOpble MOKAa3bIBAIOT, YTO (U3HKO-XHMMU-
YECKME YCIOBUS OKeaHa He IpOTHBOpEYaT
Hee 3eMHOr0 MPOHUCXOXICHHS KH3HH.
[IpoueHTHOE comepXkaHue OTIAENBHBIX Me-
TAJJIOB O/IMHAKOBO y GakTepuil, rybok, pac-
TEHWii, XUBOTHBIX M B OKEAaHCKOH BoOJe.

OunHako BepHemcst k Hadany XX B. Bee
foiblLIee YHUCIIO YUEHBIX CKIOHHO NPU3HATS,
4To npobJsieMa BO3HMKHOBEHMS JXM3HH He
MOXeT ObITh pelieHa Haykod. OcroBaHHA
ISt TAKOFO MHEHUS HAJMLO : THICSAYEIETHEES
TOCMIO/CTBO PESIUTHO3HbIX MUGOB O COTBO-
PEHHH MHpa ¥ HauBHblE NPEJCTABJIEHHA O
CaMO3apoXACHHH 3aMEHSAIOTCA  YMO3pH-
TeJIbHbIMM I'HIIOTE3aMH H HOBLIMH MH(paMH
0 KOCMH4eCKOM NoceBe. B HayuHoi cpesne B
HavaJie BeKa OCTPO PearnpoBajy Ha BCAKYIO
YMO3PHTEJIbHYIO NMONBITKY OOBACHUTH MUD
BOKDYI H4aC. 3HaMeHUTBIA aHTIuickui du-
3uk Pesepdopn vacto rosopuia: «Toawbko
6e3aebHIK TOBOPUT 0 BeeneHHO#M B Moel
naboparopuu!» Ho dyesoseuecTBO (3a HC-
KJIIOYEHHEM, MOXeET ObITh, IpeACTaBUTENEH
TPaJUIMOHHOTO OPHTAHCKOTO 3MIMPH3MA)
HE TOJIbKO ¢ MOMOLIBIO NO3TOB U (unoco-
$oB, HO U DOOPOCOBECTHBIX Y4EHBIX CTpe-
MMJIOCh MO3HATh BeeneHHyro M XKU3HB Kak
ee JeTHILeE.

EcTb HEYTO CHMBOJIMYHOE B TOM, YTO OC-
HOBBI COBPEMEHHOH TEOPHUH HPOUCXOXKIe-
HMSA XU3HU 3aJI0KEHbI B OOMH NPEKPacCHblit
Maiickuit aeHb. 3 Mas 1924 r. va cobpaHun
Pycckoro 6oTaHuyeckoro obuiectea MoJo-
no# coseTckui yuenbifi A. M. Onapun ¢
[EP30CThIO, MPHCYLEeH MOJIOIOCTH, NO3BO-
Jun cebe ¢ HOBOHM TOYKM 3DEHHS PacCMO-
TpeTb Npo6JieMy BO3HMKHOBEHMS IKH3HH.
Ero nmoxnanm «O BO3HMKHOBEHHHM XH3HW»
CTaJ MCXOJHOM TOYKOM HOBOrO B3rjsja Ha
BEYHYIO NpobseMy «OTKyZAa Mbl IPUIITH D,
ITaTb NieT cnycrs HesaBucuMo oT OmnapuHa
CXO/HbIE HAEH OBLIH Pa3BUThI AHIIHHCKHM
yuaeubiM JIk. XongeiiHomM. O6wuM  Bo
B3raagax Onapuna u XoJigedHa sBiseTCS
NONbITKA O6BLACHUTL BO3HHKHOBEHHE XH3HH
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B pe3yJIbTaTe€ XMMHYECKOH 3BOJIIOLMM Ha
nepBuyHOH 3emute. O6a OHM OOYEPKHBAIOT
OTPOMHYIO POJIb NEPBHYHOTO OKE€aHa Kak
OrpoMHOM XMMHYECKO# 1abopaTopu, B KO-
Topoit 06pa3osasics «IepBUYHBIA OYILOH»,
a KpOME TOTO, H POJIb JH3UMOB — OpPraHuye-
CKHX MOJIEKYJ, KOTOpble MHOTOKPAaTHO
YCKODSIOT HOPMaibHBbIH XOJ XMMHYECKHX
nponeccoB. B nononnenue x stomMy Xon-
JelH BepBbi€ BLICKA3bIBAET HIEIO, YTO MEp-
BM4Has aTMochepa Ha 3emile, «BEPOSATHO,
coJepkaJja OueHb Majlo WIIH Boobuie He co-
ZAepxaja KHCIOpOAa».

Cornacuo [x. bepuany, «rpyan Omna-
pHHA cOoaepXHT B cebe OCHOBBI HOBO# Tpo-
rpamMMbl XHMHYECKUX H GHOJIOTHYECKHX HC-
cnepopanuiiy. Uaen OnapuHa BOOXHOBHIN
MHOTHX YYEHBIX Ha HOBbIE LEJEHAnpa-
BJICHHBIE MCCJICNOBAHUs, Pe3YJbTaThl KO-
TOPHIX HAYMHAIOT OTKPHIBATH TalHy XKH3-
HH — 3Ty MYYMTEJIbHYIO ¥ CIAAKYIO 3araixy
IUISL 4€JIOBEKa.

Ha creayromux cTpaHMUax pacckasbl-
BA€TCS O COBPEMEHHBIX B3IJISAAX HA NMPOHC-
XOXEHHE XH3HHM, KOTOpPblE OCHOBaHbl HA
uaesx OnapuHa u XosaehHa.

MPEAITOCBIJIKH
BO3HUKHOBEHHW A

XHN3HU

BonBUINHCTBO COBpPEMEHHBIX CHEUHMAIIH-
CTOB y6eXIeHb], YTO BOZHUKHOBEHHE KHU3HU
B YCJIOBUSX NEpBHYHOM 3eMIIH eCThL ecTe-
CTBCHHBIH PE3yJbTAT 3BOJIIOLMM MaTEPHH.
310 ybexaeHue OCHOBAHO HA NOKAa3aHHOM
€[MHCTBE XHMHYECKOH OCHOBBI XXH3HH, IO-
CTPOEHHOH M3  HECKONBKHX MPOCTBIX
H CaMBIX pacnpocTpaHeHHbIX Bo BeeneHHoM
atromoB (Tabn. 2).

HcxnmountenbHoe  MOpGOJIOTHYecKoe
pa3HooOpa3ue Xu3HH (MHKPOOPraHH3MBI,
PAacTeHHA, KHBOTHBIE) OCYLIECTBIIAETCA Ha
JOCTaTOYHO emMHOooOpa3Ho# OHoXuMmue-
CKOit OCHOBE: HYKJICWHOBBIE KHCIOTHI, GeJi-
KH, YIJIeBOOBI, XHUPHl H HECKOJIbKO Gosiee
peakMx coemMHeHHi THna docdaros.

OCHOBHbBIE XHMHYECKHE 3JIEMEHTHI, M3
KOTODPBIX IIOCTPOEHA KH3Hb,—3TO YIJIEpO.,
BOAOPOJ, KHCIOPOJ, a30T, cepa H ocdop.
OueBHIHO, OPraHU3MBl HMCHOJBL3YIOT s
CBOETO CTPOEHHUs NpocTeiiue U Hauboee
pacnpocTpaHeHHble Bo Bcenennoit sne-
MEHTBI, 4TO 00YCIIOBJIEHO caMoil NpHPO IOk
3THX 3neMeHToB. Hanpumep, atoMb! BOJO-
poaa, yrjepona, KHCJI0pO/ia 1 a30Ta HMEKOT
HeboJblMe pa3Mepbl M CHOCOOHBI OOpa-
30BBIBATh YCTOHYMBBIE COEIUHEHHUS C ABYX-
H TPEXKPAaTHBIMH CBA3SAMH, YTO NOBBIIAET
HX peakLMOHHYI0 cnocobHocTh. Obpa3osa-
HHE CJIOXHBIX HOJHUMEPOB, 0€3 KOTOpHIX
BO3HUKHOBEHHE U Pa3BHUTHE XU3HH BOOOLIE
HEBO3MOJXHB], CBA3aHO CO crenubHIeCKUMHI
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XUMHYECKHMH OCOOEHHOCTAMH YIJlepona.

Jpyrue npa 6MOreHHBIX 31€MEHTa —cepa
U ¢pocdop — NPUCYTCTBYIOT B OTHOCHTEJIBHO
MaJIbIX KOJIHYECTBAX, HO HX POJib IJIS XKH3-
HH 0COOeHHO BaxHa. X UMHUYECKUE CBONCTBA
3THX 3JIEMEHTOB TaKXe Aal0T BO3MOXHOCTh
o0pa3oBaHus KPaTHbIX XHMUYECKHX CBS3CH.
Cepa BxomuT B cocraB OenkoB, a pocop -
COCTaBHaf 4YacTh HYKJICHHOBBIX KHCIIOT.

KpoMe 3THX IUECTH OCHOBHBIX XHMHYE-
CKHX 3JIEMEHTOB B IOCTPOCHUH OPraHN3MOB
B MaJIbIX KOJIHYECTBAX YHaCTBYIOT HaTpui,
KaJMid, MarHui, xajapLuii, XJIOp, a TaKxXe
MHKPO3JIEMEHTBI . XeJIE30, MapraHel, Ko-
6anbT, Medb, UHHK H HeOoJblIHE CJeOb
amoMuHus, 60pa, BaHaqus, HoJa ¥ MOJIMO-
JIeHa; CJIeOyeT OTMETHTb H HEKOTOpbIE HC-
KJIOYMTEILHO peAKHe aTOMBl, KOTOpbIE
BCTPEYAIOTCA CJIy4allHO H B HHYTOXHBIX
KOJIH4ECTBAX.

CnenoBsareJbHO, XHUMHYECKas OCHOBA
XH3HM pa3HooOpa3uTces ewe 15 XMMHYECKH-
MH  3JIEMEHTaMH, KOTOpbIE€  BMeECTe
C IIECTBIO OCHOBHBIMH OHOTEHHBIMH 3Jie-
MEHTaMH y4aCTBYIOT B Pa3JIMYHBLIX COOTHO-
IIEHHAX B CTPOEHHH H OCYLIECTBJICHHH
$yHKuuil XUBBIX OPraHU3MOB. ITOT GaxkT
ocobeHHO noKa3aTeleH B IBYX OTHOILe-
HUsAX: 1) kak [oOKasaTeIbCTBO €IMHCTBA
MPOHCXOXKACHUA XKHU3HH U 2) B TOM, UTO Ca-
Ma KHM3Hb, SABJIAIOLNANACA pE3yJIbTATOM
CaMOOpraHu3allil MaTepHH, BKJIIOYWIA B



Tabnauua 2. OTHOCHTENBHOE COICPXAHUC OCHOBHBIX XUMHUYCCKHX 3JICMEHTOB B KOCMHYECKOM BE-

HIeCTBE H OpraHH3Max

DneMeHT Coaepxanue, %,
Bcenennas CoaHue Pacrenns JKuBoTHBIE

Boaopon 81,76 87,0 10,0 10,0
Fenuit 18,17 12,9 * *
A3sor 0,33 0,33 0,28 3,0
Yraepon 0,33 0,33 3,0 18,0
Maruuit 0,33 0,33 0,03 0,05
Kucnopon 0,3 0,25 79,0 65,0
Cepa 0,01 0,004 0,15 0,254
Keneszo 0,01 0,004 0,15 0,254
Kpemuui 0,01 0,004 0,15 0,254

HApyrue 0,001 0,04 7,49 3,696

3IBOJTIOLHIO OMOJIOTHYECKHX MAKPOMOJIEKYJI
He TOJIBKO BCE CaMble PacCHpOCTPaHCHHBIE
3JIEMEHTBI, HO H BCE aTOMbI, KOTOPbIE OCO-
6eHHO MPUroAHBI AN OCYLIECTBJICHHA XKH3-
HeHHbIX GyHKIMIA (HanpuMmep, docdop, xe-
ne3o, uoa M ap.). Kax orMeuaeT coBeTCkHii
yueHbli M. KaMiunnos, «mis ocylecTsie-
HHS QYHKUMHA XH3HM BaXHBl XHMHYECKUE
CBOMCTBa €€ aTOMOB, K KOTOPBIM, B YaCTHO-
CTH, OTHOCATCS KBAHTOBBble OCOOEHHOCTH».
He Tosbko cTpykTypa, 0OMEH BelIeCcTB, HO
Jlaxe ¥ MeXaHHYEeCKHe NEHCTBHUS XUBBIX Op-
TaHH3MOB 33BHCAT OT COCTaBJSIOLIMX HX
MOJIEKYJ. 3TO, OJHAKO, HE O3HAYaeT, YTO
KH3Hb MOXeET ObIThb CBEICHA NMPOCTO K XH-
MHYECKHM 3aKOHOMEPHOCTSAM.

JKu3Hb — 04HO U3 CIIOXKHEHIINX, €C/TH He
€aMoe CJIOXKHOE ABNeHHe pupoasl. [lis Hee
0cOOEHHO XapakTepHLl OOMEH BELIECTB M
BOCIIPOH3BeJeHHE, a ocobeHHOCTH 6oJiee
BBICOKMX YpOBHeli ee opraHu3auus obyc-
JIOBJIEHBI CTpOeHHeM O0osiee HU3KMX YpO-
BHEH.

CoBpeMeHHas TeOpusA NPOHCXOXKAEHHS
’U3HH OCHOBAaHa Ha HAEE O TOM, YTO OHOJIO-
THYECKHE MOJIEKY/IbI MOIJIH BO3HHKHYTH B
JAJICKOM TE0JIOTHYECKOM MpOLIJIOM HEop-
raHu4eckuM myTeM. CIIOXKHYIO XUMHYECKYIO
3BOJIIOLHMIO OOBLIYHO BLIPAXKAIOT CIEAYIO-
wei o6oOIeHHOH cXxeMo#t: aTOMBI —
NpoCThle COEAMHEHHS — NMPOCThIE OUoOpra-
HUYECKHE COEAMHEHMS — MaKpOMOJIEKY-
JIbl — OpraHu3oBaHHble cucTeMbl. Hawano
3TOH 3BOJIOLMH HOJIOKEHO HYKJICOCHHTE-
3oMm B CostHeyHOH cucteMe, koraa obpaso-
BaJIKCh OCHOBHBIE 3JIEMEHTBI, B TOM HHUCJIE
1 Ouorennsle. HauanbHoe cocrosHHe -
HYKJIEOCHHTE3 — ObICTPO MEPEXOAHT B INpO-

necc oOpa3oBaHUS pa3JIMYHBIX MO CJIOX-
HOCTH XMMHUYECKUX COCAHHEHH. DTOT npo-
LIeCC MpOTEKaeT B YCIOBHAX MNEPBHYHOM
3eMaH €O BCE Hapacralolled  CIOX-
HOCTBIO, 00YCJIOBIEHHO# 061IeKOCMHYECKH-
MM M KOHKDETHBIMH IUIAHETAPHBIMH IIpEj-
MTOChLUIKAMH.

IlepBoe HeoOXoauMoOE YCJIOBHE UMeeT
obmekocMuyeckHii xapaktep. OHO CBfA3aHO
¢ eJMHOH XHMHYeCKO# oCHOBOH BeeneHHON.
JKu3Hb pa3BuBaeTcs Ha 3TO# €AMHOMR OCHO-
Be, OTpaXxarolledl Kak KOJHYECTBEHHbIE, TaK
H Ka4eCTBEHHbIE OCOOEHHOCTH OTAENBHBIX
XHMHYECKMX 3JIEMEHTOB. JTO AOMYyLUCHHE
NPUBOIMT K 3aK/JIIOYEHHIO, YTO Ha ymoboi
IU1aHeTe Bo BeeleHHOM, KOTOpas MoXoxa Ha
Hally 0 Macce U pacliosIOkEHHIO OTHOCH-
TEJIbHO LEHTPAJbHOM 3BE€3[bl, MOXET BO3-
HUKHYTh XH3Hb. COIJIACHO NpeIaCTaBe-
HHSAM BHAHOTO aMEPHKAHCKOTO acTpPOHOMa
X. llennn, Bo Beenennoit umeercs 108 xoc-
MMYECKHX Tell (TUTaHEeT WM 3Be3A-JUJIHIY-
TOB), Ha KOTOPBIX MOXET BO3HHKHYTB M Cy-
IECTBOBATL KU3Hb.

I"'naBHOE ycjIOBHE BO3HUKHOBEHMS XKH3-
HM MMeCT IUIaHETAPHYIO NIPUYHHY U Onpeae-
JISeTCs MaccoM IIaHeThl. Takoe yTBepxe-
HHe, ObITh MOXET, HMEET HECKOJbKO Ieo-
HEHTPHYECKUI U aHTPONOLEHTPHYECKUH Xa-
pakTep, HO XHU3Hb, NONOOHAA 3eMHOIt, MO-
IJla BO3HHKHYTh H Pa3sBHTBLCA Ha ILUIAHETE,
Macca KOTOpOH HMeeT CTpOro OmpenesicH-
HY1o BeanuuHy. EcM Macca miaHeTH 60b-
ute 4yeM 1/20 maccel CosiHua, Ha Hell Ha-
YHHAFOTCS MHTEHCUBHBIE SIEPHBIE PEAKLHH,
YTO MOBBIMIAET €€ TEMIEPATYpPy, H OHA CBe-
THTCA, KaK 3Be3aa. Takossl mianeThl FOnu-
Tep, CatypH, Ypau u HentyH. Mnauers: ¢
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Maynoii Maccolt (manpumep, Mepkypnii)
HUMeKT ciaboe rpaBHTaLHOHHOE TIOJIE U HE
MOTYT NPOJOIXHUTEIbHOE BpEMS YyICpPXKH-
BaTh aTMOCdepy, koTopas HeoOxoauma 1is
pa3sBHTHA XHU3HH. 3€Ch HHTEPECHO OTMe-
THTb, 4YTO MO Py MOACHETOB 3eMJIf NpH-
obpena 80% cBoeil Maccel B nepBble
100 MJIH. JI€eT CBOEro CylECTBOBAHUSA.

W3 nnaner ConHeyHo# cHCTeMbI KpoMe
3eMuTt NOAXOAAILYIO MacCy UMeloT Benepa
H Mapc, Ho TaM OTCYTCTBYIOT ApYyrHe yciao-
BHs. [To MHeHHIO coBeTcKOro acTpodusuka
B. I". ®ecenkoBa, Bo Bcenennoit 19, mna-
HET MMEET MOIXOASILYK) Maccy.

OcobeHHO BaxKHOH MPeanochUIKOR BO3-
HUKHOBEHHS H Pa3BUTHs XKU3HH SBJISETCH
OTHOCHTEJIbHO MOCTOSIHHAA U OOTHMAJIbHas
paauanus, nojy4aemas IUIAHETOM OT LeH-
TpanbHO# 3Be3abl. OOBIMHO ONTHMAJBHYIO
paavMalHIo NOJy4aroT TUIAHEThl, HMEKOLIHE
opbuty, 6/IM3KYI0 K KPYrOBOW, W MOABep-
ralolHecss MO3TOMY OTHOCHTEABHO 110-
CTOSHHOMY OO0JIY4eHHIO.

O6s3aTe/IbHBIM YCIOBHEM BO3HHKHOBE-
HHS XH3HH SBJISETCS HaJinuue Boabl. [1apa-
IOKCaJIbHO, 4TO, XOTS BOJAA — 4yTh JIM HE Ca-
Masl paclpocTpaHeHHas MoJexyna Bo Bce-
JICHHOH, MOpa3suTeNbHO MaJio IUIAHET
umeroT ruapocdepy: B Hawed ConHeyHOH

—

MeTeopHThl —MaJjble KOCMHYECKHE Te-
JIa, KOTOpble MajatoT Ha 3emmo. B 3oHy
NIPUTSDKEHUS Hallell IUIaHeThl KaX bl rog
nonajaer oxkoyo 5000 meteoputos Maccoi
6ounee 1 kr, Ho MeHee 19/ U3 HUX AOCTHraKOT
3eMHO# noBepxHOcTH. OHU 06pa3yioTcs B
ConHeuHo#t cucreMe U Gobiliell 4acThiO
NPOKCXOAAT OT aCTEPOUAOB Maccoit Gonee
S0 kr. Llenblit poil Takux acTepOHIOB
(oxono 10'%) meuxercs Mexay Mapcom u
KOnmurepom. Bospacr MeTeopuToB 61130K K
Bo3pacTy COJIHEUHOH CHCTEMBI.

Ilo cocraBy pa3nuualoT KaMeHHbIE, XKe-
JIE3HbIE H XeJle30KaMeHHble MeTeopHThI. [1o
0COOEHHOCTAM CTPYKTYPBI H HaJIUuHiO ce-
pHyeckux oO6pa3oBaHui (XOHAP) HEKOTOPbIE
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CHCTEMe TOJIbKO 3eMJIs UMeeT ruapocdepy,
a Ha Mapce nMeeTcst TUIIL HE3HAYUTEIBLHOE
KOJIMYECTBO BOJBI.

3HayeHHe BOAb! I KM3HHM HCKJIOYM-
TeapHo. DT0 0bycnoBneHo ee cneuuduve-
CKHUMH TEPMHYECKUMH OCOOCHHOCTSMH :
OrpOMHO# TEMJIOEMKOCTBIO, c1aboi Termo-
IPOBOAHOCTBIO, PACLIMPEHHEM IIPH 3aMep-
3aHHHU, XOPOLIUMH CBOMCTBAMH KaK PacTBO-
pHTENS H Ap. DTH 0COOEHHOCTH 00YCIOBIH-
BAIOT KPYrOBOpPOT BOABI B NpHpOnE, KO-
TOpBIH HIrpaeT HCKJIIOHYHUTEIbHYK pOJib B
Te0JIOrMYECKOH MCTOPHH 3eMUTH.

M3 ckazaHHOro BbIllIE MOXHO CHENATh
CIeAYIOLLMIA BEIBOM : BOSHUKHOBEHHE KH3HH
Ha 3emuie ecTb 4acThb OOIEeH 3BOJIOLMU Ma-
TepuH BO BceneHHoil, a He Hekuit cBepXb-
ecrecTBeHHbIt akT. Hanuuo Obuu  uc-
XOJIHble OpFraHM4eCKHe COCIUHEHWs, ONTH-
MaJlbHast Macca 3eMJIH, ONTHMaJIbHas COJl-
He4yHas paluauus, Hajauuue ruapoctepsl. B
ITHX YCAOBMSIX 3BOJFOLNS MATEPHH C BBICO-
KOH CTENEHbIO BEPOSATHOCTH OCYILIECTBIIAET-
C MO MYTH BO3HHKHOBEHMS XKH3HH.

3a nmocnennne 20 neT ObUIM MONYYEHBI
HHTEpECHbIE CBEIEHH O HAaJIMYHH OpraHuye-
CKHX coeauHeHHi Bo Beenennoit. Uctoynu-
KM OTHX CBEACHHIl —eCTECTBEHHbIE TO-
ClaHLlbl KOCMOca Ha 3eMJII0, METEOPUTHI.

YTO IMOKA3BbIBAIOT
METEOPHUTBI?

KaMeHHBIE METEODHThI HA3bIBAIOTCH XOH-
aputaMu. OcoOblit HHTEpEC NMPEACTABIAIOT
YIJIMCThlE XOHIAPHUTHI. [IpuuuH ToMy nBe:
1) BEpOSITHOCTL TOrO, 4YTO NPH UX HU3YyYEHUU
6yayT MOJIY4EHbl NaHHbIE O NOOHOJIOTHYE-
CKOH 3JBOJIIOUMH OPraHHYECKUX MOJIEKYI;
2) HEACHOCTD MIPOUCXOXKAECHUS pA/la IJIEMEH-
TOB HX CTDYKTYpbl—/10 TNOCJIEAHEro Bpe-
MEHH HEKOTOpble HMCCNEAOBATENIM CHHTANIU
MHHepaibHble 0Opa3oBaHUs B XOHApHTaX
dbocaTUIHpOBAHHBIMM MHKPOOPraHH3Ma-
MH. OOHAKO YTJIMCTBIE XOHAPUTHI OYEHb
penxH - 3a nocjeadue 150 net obHapyxkeHo
25-28 meteopuToB 31Ol rpynnbl. Tak kak
3arpa3HeHHe METEOPUTAB OHOIOr HYECKUMHU
BEILECTBAMH Ha 3eMJjie ABJACTCA [AOKa-



3aHHBIM (aKTOM, HET HEOOXOAUMOCTH pac-
CMaTpHUBaTb COMHHTENbHbIE COODLIEHHA O
HaXoIKaX B HHX «OPraHH30BaHHBIX MHUKPO-
CTPYKTYp» OHOJOTHYECKOTO TIPOUCXOXKIEL-
Hud, TeM BoJiee 4TO aBTOPHI TakuX coobile-
Huif (HanpuMep, Haa u apyrue o meteopute
Orgueil) nocsie NEpBbIX CEHCAUMOHHBIX CBE-
ZIeHHH no3ke HAaXOOWJIH HHOe ODBACHEHHE
HabJronaeMBIX CTPYKTYP.

TIpu uccnenoBaHHM ABYX METEOPHUTOB —
nepsblit ynan B 1950 r. Bo3zne Mopu (.
Kentykku, CIIIA), a BTOpOi#t —y Mepuncona
(wT. Bukropus, ABcrpanus) B 1969 r. —B ux
;0cTaBe OOGHAapYXeHbl OTAETbHbIE aMHHO-
KHCJIOTBI ~ CTPOUTENbHBIA MaTepuan Oes-
KOB B JXKMBBIX OpraHuzMax. B Mmerteopure
Mep4uCOH OTKPBITBE H XXHPHbIE KHCIOTHI,
H3 KOTOPBIX MOCTPOEHBI XHPHI B JKUBBIX
TKaHAX.

U3 aMMHOKHCIOT HAECHTHPHMUUPOBAHBI
IJIOTAMMHOBAs KHCJIOTA, MPOJINH, TJIUIMH,
CAPKO3MH, aJlaHUH, BaJIMH M 2-MeTHJIaja-
HMH, @ W3 XHUPHBIX KHCJIOT—17 BHOOB.

OTH pe3ynbTaThl OCOOEHHO BaXHbI, [10-
CKOJIbKY OHH IIOJIy4€HBI MO METEOPHUTaM,
YHaBILIUM B IPOTHBOIIOJIOKHBIX HaCTAX CBE-
Ta C MpOMEXYTkoM B 19 jer.

H3BecTHO, YTO BcE aMMHOKHCIOTHI CY-
IUECTBYIOT B ABYX BapHaHTaxX, KOTOpbIE
ABJISIOTCS 3ePKaJbHBIM OTPAXEHHEM MAPYr
apyra. Ouy obo3navarorca L u D. O0a Ba-
puaHTa MaeHTH4Hbl. [lpn nabopatopHom
CHHTe3¢ aMHHOKHCJIOT, NPH KOTOPOM He
Y4acCTBYIOT BEILECTBA, ITOJYYEHHBIE U3 KM-
Boif TkaHM, Bcerga obpa3yloTcs B pas-
HoM kosimdecTBe L- u D-amMuHOKMCIOTHI.

JKuBble TKaHH 3€MHBIX OPraHH3MOB Be-
AyT Havajno, BEpOsTHO chayvaiuo, ot L-
IpyIIbl AMHHOKHCIOT. XHUMHYECKHE peak-
LUMH OCYUIECTBJIAFOTCA NPH YYacCTHH 3H3HU-
MOB, MOCTPOEHHBIX MCKJIOYHTEIbHO M3 L-
AMMHOKHCIOT. JTO CBOHCTBEHHO BCEM
3eMHBIM OpraHW3MaM-—oT OakTepHit 1o
YesoBexa.

B MeTeopHTax ycTaHOBJIEHO NTOYTH pas-
Hoe konuuecTBo L- u D-popM amMuHOKHC-
JI0T. DTO NOKa3bIBaeT, YTO OHM oOpa3oBa-
JIch 6e3 yuacTHs 9H3MMOB (OeJIKOBBIX KaTa-
JIN3aTOPOB) H, CIEAOBAaTENBHO, HMEIOT
abHoreHHOE NpOoHCXOXAeHHE. DTO NOATBEP-
KOAETCHA U TEM (PaKTOM, YTO cpey oOHapy-
MEHHbIX aAMHHOKHCIIOT HMEIOTCS CAPKO3MH,
2-MeTH/IaJIaHWH M HEKOTOPBIE APYIrUe BUIbI

aMHHOKHCJIOT, KOTOPBIE HE BCTPEYArOTCA B
benkax.

06 abHOreHHOM MNPOUCXOXICHUH Me-
TEOPHTHBIX OPraHHYECKMX COeAVHEHUM CBH-
IETEJbCTBYIOT M Fa30Bble XpOMATOIPaAMMBI
aJIKaHOB.

JKupHbie KUCTIOTHI 3€MHBIX OPraHU3MOB
HUMEIOT 4YeTHOE KOJIMYECTBO YIJIEPOJHbBIX
aTOMOB, TOT/Ja KaX XHPHbIE KMCJIOTHI C He-
YeTHBIM KOJIHYECTBOM AaTOMOB Yyrjepoaa
HeXapakTepHbI /Ul )KHBBIX TKaHeH Ha 3eM-
se. Tlpy XUMHYECKHX peakLMAX, KOTOpble
OCYLLECTBIAIOTCA 6€3 y4acTUs XMBBIX Cy-
UIECTB WM BeleCTB OMOT€HHOrO0 MPOUCXO-
*AeHus, obpalyercs NPHUOIH3UTEIBHO paB-
HO€ KOJIMYECTBO XUPHBIX KHCJIOT ¢ YE€THBIM
H HEYETHBIM KOJHYECTBOM aTOMOB YTJIEpO-
Ja. To xe noka3pIBaloT U pe3yJIbTaThl aHa-
JIM3a MeTeopuTa MepuHCcoH.

CornacHo K. KBeHBOJIIEHY M IpYruMm,
aMHMHOKHMCIIOTB! U YIJIEBOJOPOIHbIE COEIM-
HEHHs B MeTeopuTe MepUYHCOH UMEIOT ABHO
IH/IOTEHHOE IIPOUCXOXKACHHE U HE ABJIAIOTCA
pe3ylnbTAaTOM BHEILLHETro 3arps3HeHus. O6
3TOM CBHIETENLCTBYIOT: 1) mpeobnamanue
IJIMIMHA HaA OPYrHMH aMHHOKHCJIOTaMH,
2) moNOXHUTEJIbHbIE BENUYUHBI MOKa3aTe-
75'3C, 3) HasMYHME AMMHOKMCIIOT, KOTOpbIE
HECBOMCTBEHHBI OenkaM.

Jlo HenaBHEro BpeMEHH METEOPHTHI Obl-
JIH €AMHCTBEHHBIM JOCTYIHBIM LISl UCCIe-
JOBaHHA MaTEPHAJIOM JAPYTHX KOCMHYECKHX
Tes. Beixon yesoBeka B Osupxaiiuuii koc-
MOC NO3BOJINA NOJIy4HTh 06pasubl ¢ JIyHbl
(aMepHKaHCKHe 3KCIeAMUHH «AnoJuoH-11,
12 u 14», coBeTCKHE€ aBTOMATHYECKHE CTAH-
i «Jlyna»). [1pu uccnenoBanun 06pasoB
JIYHHOTO TpYHTa B HUX OOGHapyxeHbl cie-
AyIOUINEe aMHUHOKHMCJIOTHI: TJIMLMH, TJIOTa-
MHHOBAs KHCJIOTa, ajlaHWH, acnaprHHOBas
kucnora M ceput. [To muennto C. dokca u
K. Ho3se, cneayer roBoputh He 06 aMuHoO-
KHCJIOTaxX, a TOJIbKO 06 MX NpeauiecT BEeHHHU-
Kax, NOCKOJIbKY H3BJIeYeHUe (UIH o0pa3osa-
HHE) aMHHOKHCIIOT OCYILIECTBIISJIOCH ITyTEM
ruapoausa. «[uapomus,- muuyt Poxc u
Ho3e,-6b11 pacnpocTpaHeHHbIM IpOHEC-
COM B FeOJIOTHYECKOM MacwiTabe, Tak Kak
BOJA NPUCYTCTBYeT MoBceMecTHO. MMeHHO
NO3TOMY NPEJIICCTBEHHUKH (aMHHOKHC-
JI0T), OOHapykeHHble B JIAOOPAaTOPHBIX
ONBITAaX, ABJIAIOTCS, 10 BCCH BEPOATHOCTH, H
NpeIIIECTBEHHUKAMH HX B 3BOJIIOLIMKY.
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N3yuenue ocobGeHHOCTEH Mex3Be3qHOH
cpeaBl HaYaJoCch B HayaJsle Hallero Bexka. K
1930 r. 6BUIO YCTAHOBJIEHO, YTO OHa CO-
CTOHT MPEUMYLIECTBEHHO U3 aTOMOB BOJO-
poa ¥ HeGObIINX KOJMYECTB TeIns, yrie-
poJa, a3oTa ¥ kuciopoja. [T1oTHocTh Mex-
3BE3HON Cpelbl IPUMEPHO B 14 pa3 Huxke
IIOTHOCTH 3€MHOi aTMoctepsl Ha YpOBHE
Mops. BoT mouemy NpennosokeHHe, 4TO
MEX3Be3/Hasi CpelJa COCTOHT TOJIBKO H3
¢MHHYHbIX aTOMOB, BBITJISOMT BHOJIHE
ecTecTBeHHBIM, HOO uTOOBI aBa aToMa
obpa3zoBanu MOJIEKYJy, MM HeoOxomumo
cONMM3NTBCA, a Takasd CHTyalMs M3-3a yla-
JIEHHOCTH aTOMOB BO3MOXHA TOJIBKO 4epe3
6oJbiLIoi mMpoMexyTok BpeMeHH. OpHako
3TH NPEANONOKEHNS, XOTS H JIOTHYHbIE, HE
noarsepxnatorcs. [lepBble OBYXaTOMHBIE
koMOuHamu 6611 06HapyXeHs! B 1937 r.—
ato pamnkansl CH n C.

3a nocnenuue 10-15 ner ycmexu paauo-
aCTPOHOMHH TIO3BOJIWJIM C/IeJIaTh KpYMHbIe
OTKDBITHS, KOTOpblE 3aJIOXHJIM OCHOBBI
acTpoxumuH. B nepuon ¢ 1968 nmo 1970r. ¢
TIOMOILIbIO PaHOCIIEKTPOMETPUH ObLIO OT-
KPBITO MEX3BE3[HOE OPTaHMYECKOE Beille-
crBo. BeutH omy6iMKoBaHBI nepBbie COO6-
IHeHHs 00 OTKPHLITHH BOJBI, OopMaJibaeru-
Ja ¥ aMMHaKa B OTHENbHBIX ob6nacTsax
Hawed [anaxtuxu. Coraacao Pokcy u [o-
3e, OTKPHITHE 3THX COEAMHEHHH «TIO03BONAET
yTBEPX/aTh, YTO XHUMHYECKas 3BOJIIOINA B
KOCMOCE MPOABHHYJIACH BNEPE 3HAUUTENb-
HO JaJjibllle, YeM NpEJNOoJarajioch paHee».
OueBHIHO, YTO MCXOIHBbIC BEILECTBA MIf
0o0pa30BaHHUs AMHHOKHCIIOT, a30THCTBIX OC-
HOBaHM H HyKJIEHHOBBIX KHCJIOT CYILECTBO-
BAJIM paHee M CYIIECTBYIOT CErOJHS BO
Bcenennot.

Fuppokeun OH, dopmansaerun H,CO
H okHCh yrnepoaa CO —cambie pacnpocTpa-
HEeHHBbIE MOJIEKYJII B MEX3Be3IHO# cpene.
Onu obHapyxuBaroTCcsa nosciony B Ianak-
THKE, TOT/Ia KaK B OTJEJIbHBIX MEX3BE3IHBIX
obsacTaX BCTpEYaroTCs M OPYTHE COelHHe-
HUA. B Hamel [ajakTuke CylIecTByeT
okoJio 3000 Takux MeX3BE3OHBIX TYMaHHO-
creil, o61mas Macca KOTOpbIX Oosiee 4eMm B
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OPTAHUYECKOE BEHIECTBO
B MEX3BE3JHOM
MMPOCTPAHCTBE

20 pa3 npesbiuaet Maccy Coaxma. [lnot-
HOCTh 3THX TYMaHHoOcTe#dl Goibie, 4eMm
MEX3BE3IHON Cpebl, H MOJIEKYJIBl BO3HH-
XaloT yvauie. SIcHO, YTO aTOMBI yrjepoja
UTpaloT TJIABHYIO POJIb B OOpa30BaHHM Op-
TaHU4YEeCKHX MOJIEKYJ, KOTOpbleé HMEIOT B
KHBBIX OpraHM3MaxXx OCHOBHOE 3HaueHMe.
BeposTHO, 3TO CBA3aHO CO CHOCOOHOCTBIO
yrJiepola K YHHBEPCaJIbHOMY 00pa3oBaHKIO
6eccYeTHOrO KOJIMYECTBA KOMOHWHaLMiE ¢
OPYTHMH aTOMAaMHu.

I1pHu TaxoM MOJIOKEHHH BO3HMKHOBEHHE
H3HH BBITJIAIMT Heum3OexHbIM. B Tyman-
HOCTAX KOCMMMYECKOTO IPOCTPAaHCTBa YXe
npH o0pa3oBaHMM 3Be3] M IUIAHET BO3HM-
KalOT MOJIEKYJIbI, KOTOpbl€ IIPUBOIAT K
dopmMupoBaHHIO GOJlee CIOXHBIX MOJIEKYJ
AMHHOKHCJIOT, XHUPHBIX KHCJIOT, TMYPHHOB,
MUPUMMIMHOB M JAPYTHX TJIaBHBIX CO-
CTaBHBIX 3JIEMEHTOB >KH3HH.

CoBpeMeHHbIe HayuHbie [JAaHHblE HEH3-
6eXHO NMPHBOAAT K MBICJH, YTO BCe IUIa-
HETHI, KOTOPBIE JAOCTATOYHO BEJIUKH H XO-
JIOAHBI, COAEPXAT COCOHHEHHA, MOTYILHE
AaTh Havyauo xu3ud. Ecim oaHa M3 ruaHet
HMeEET TMOIXOIAIIYK) MAaccy, AOCTATOYHO
XxosionHas u ob6yy4yaercs ogHuM CoOJIHLEM,
TO B Hell MOXeT colepxaTbca 60JibilIoe KO-
JIMYECTBO Pa3sHOOOpa3HbIX OPraHMYeCcKUX
Monekyn. JlanpHeHIIuMH XOon XMMMYECKOM
3BOIOLMH NMPOIODKAETCA C 3TOr0 Hayallb-
HOT'O COCTOSIHHSA, GObIIIME TOTEHLMH KOTO-
poro 3ajoxeHml eme B kocMoce. U aro
ABJIAETCA TNEpPBbIM IIATOM K BO3HMKHOBE-
HHIO 60JIee CII0XKHO OpraHH30BaHHOMH MaTe-
PHH ¥ OPEACTABJIAET XOTH U HE NMOSABJICHHE
caMoit )XH3HH, HO TIOATOTOBKY K €€ BO3HMK-
HOBeHHMIO. MoOXeT ObITh, 3TO UMEJI B BHIY
Jx. BepHaJj, koraa TOBOPHJI O «IIPOHCXO-
WIACHHH TIPEDKH3HU — TOM, YyTO Habmonaer-
ca B Mereoputax COJHETHOH CHCTEMBDY,
T. €. MPEACTABJICHHOH CIOXHBIMH OpPraHH-
YEeCKUMH MOJIEKYJIaMH, KOTOPbIE IIPH NOCTIe-
ayromeit 3pomonuH  06pas’ylOT CTpOH-
TeNbHBIE OJIOKH 3€MHOH XH3HH,

«B Hayke HOeHCTBHTENBHO €CTh HEYTO
BOJIHYIOIIIEE: TakKHe [Jalieko  HAYyLIHE
H BCEOXBATHIBAIOUIHE T'MIIOTE3BI OHA CHO-



cobHa CTPOMTHL Ha OCHOBAaHMH CKYIHBIX
(akTHYECKHX ARHHBIX». DTH CIOBA NPHHAI-
niexar HenosropuMomy Mapky TeeHy. Onu
HANMCAHBI MO ApYroMy nopony B «XKu3HH
Ha MHUCCHCHNIY, HO MOAHHMAIOT 3aHABEC
nepesl HeoOBIMHOM cneHOH, Ha KoTopoit no-
CTOSIHHO HAXOJSATCS «aKTEPhD», MbITaIOlIHe-
¢ UTPaTh IJIABHLIC POJIM, H [PH 3TOM MpH-
IYMBIBAIOIINE TEKCT W XO4 AeHCTBUA Ha
caMoOH CIeHe.

He#cTBuTebHO, HayKa HYXOA€eTCs B T'H-
NOTE3dX, YaCTO OHH CTAHOBSATCS PYKOBOIS-
uieit uaeeit. I1pu aToM Beskas runores’a co-
JIEPXHT 3JIEMEHT MIPBE: 2 4TO OyzeT, eciu...
IlpexpaTHTCs JIH WM NPOAOIDKHTCA Nalb-
1Ie Urpa —3TO 3aBMCHT OT ombiTa. MMenHo
ONBIT, & HE TAaK Ha3bIBaeMbIl 31paBbIi
CMBICJT HMeeT onpeJieifiollee 3Ha4eHne LS
NpOBEPKH JIO6OH TMIOTE3BI.

Hayxe o XH3HH TPYOHO OblIIATH OT TH-
nore3. Hactaer Bpems nposepkn. U3gasHa
6B1710 U3BECTHO, YTO XUMMKH MOTYT CHHTe-
3UpOBaTh OPraHHYeCKHe BEleCTBa, HO Hes
NOCTAaHOBKH MOJEJIbHBIX OMBITOB IO CHHTE-
3y OpraHMYeCKHX BEIECTB MyTeEM BOC-
NPOU3BEACHHSA YCIOBHIH nepBHYHOH 3emun
NpelcTaBack He MeHee (aHTacCTHYHOMH,
yeM MHOTHE rMnoresnl. Pasymeercss, HUKTO
HE CYHTALT, YTO MOXKHO TOYHO BOCIIPOU3BE-
CTH YCJIOBHMSA TMTaHTCKON €CTECTBEHHOM XH-
Muveckoit nabopatopum, kakoil Oputa 3e-
misa 4,5-5 mapa. et Hazan. Peub uger o
NpUOTH3UTEILHOM MOIEJIMPOBAHUH Teope-
THHYECKH MPENNoaraeMbIX yCJIOBHI MepBHY-
Ho#t 3emum: OeckucioponmHas atMmocdepa,
HaJIHYHME HCXOAHBIX XMMHYECKHX COEIMHe-
HMit : METaHa, BOIbI, AMMHAKA M MCTOYHHKA
(MM HCTOYHMKOB) 3HEPTHH.

[lepBbiii HENEHANIPaBJEHHBIH OMBIT MO
CHHTE3y OpTraHHYeCKMX MOJIEKYs, IIpH-
TOJHBIX /UTS Pa3BHTHUS XHU3HH, U3 ITPEAIIONa-
raeMbIX HCXOAHBIX KOMIIOHEHTOB paHHeit
3eMHo#t aTMocdeps! 6bLT poBeaeH B. I'po-
ToMm U X. 3ioccom B 1938 r. ITocne o6iryye-
HHS yIbTpadHONETOBLIMH JIy4aMH Ta30BOM
cmecn CO- u H>O onu monydunu ¢popmais-
gerua u rauokcan. Ilo muenmo I'pota u
3tocca, pe3ybTAThl 3THX ONBITOB 0ObBsC-
HS1OT 00pa3oBaHHE HEKOTOPBHIX OpraHHue-
CKHX COEIMHEHMH, «KOTOpble, BEPOATHO,
ObuH HEOOXOMMMOM NMPEANOCHUIKOM 3BO-
JIIOUMH OPTaHUYECKOR JKHU3HW.

Iosxe V. Xappucon, M. Kenpun

u apyrue (1951) nonBepraroT 3KCHEpUMEH-
TaybHO# npoBepke uaeu OnapuHa M XoJ-
neiHa. OHM 00J1y4aiTy g-4aCTUIIAMU BOIHBIE
PacTBOPHI, COAEPXKAIIHE HOHbI IBYXBAJICHT-
HOTO XkeJie3a, KOTOpbie HaXOJWJIKCh B paB-
HOBECHH C ra30BOH CMEChIO ABYOKHCH yTJle-
poaa u soaopozaa. IomydeHs! popmasbae-
M, MypaBbHHAs M SHTApPHasA KUCJIOTHI.

B 1953 r. Crenu Mmunop, acnupaHT-
actpodusux 3Hamenuroro I'. FOpu B Um-
KarCKOM YHMBEPCHTETE, NPOBOAMT OIBIT,
KOTOPBbIH no3xe ObIT Ha3BaH KJIACCHYECKHM.
lasoBas cMech MeTaHa, aMMUaKa, BOASHBIX
mapoB M BoJopona (gocryma cBoGomHOTO
KHCIIOpoJa B Koy10y He 6bL10) noasepraiach
MusiopoM Bo3aeHCTBHIO CHIIbHBIX 3JIEKTPH-
YECKAX pa3psIoB, NMPH 3TOM NONYYaJHCh
aMHHOKHUCJIOTHI, caXxapa M psi IPYTHX opra-
HHYECKHX coeTnHeHui. OrpoMHOe 3HaueHne
onbiTa MHIOpa COCTOHT B A0OKa3aTesbCTBE
BO3MOXHOCTH  HEOPraHHYeCKOro  IyTH
obOpa3oBaHus 6eKOBONOJOGHBIX MOJIEKYJI
B YCJOBHAX MEPBUYHON 3eMutH.

OmeiT Musiopa oboratii HaykKy M Io-
CIyXWJ1 CUIbHBIM TOJTYKOM K HOBBIM HCCJIe-
nosanusaMm. T. TlaBaosckas u A. ITackus-
ckuit B8 Unctutyre O6moxumun AH CCCP
CBOHMH ONBITAMH H TEPMOIHMHAMUYECKHMH
pacyeTaMH [0Ka3ajiM BO3MOXHOCTB 0obOpa-
30BaHUS CJIONKHBIX OPraHUYECKHX BEILECTB B
ycrmoBMsX nepBuyuHOH 3emumi. A. VUICOH,
nobaBiss cepy K «HCXOOHOH cMecH Muo-
pa», NOJIyMHJI KPYIHbIE NOJIMMEPHBIC MOJIe-
KyJl ¢ 20 1 Gonee atomaMu yriepoja.
C. [Tonammepyma HMCHONB3OBaJI B ONbITaxX
yJIbTPaGHONETOBYIO JIaMNly KaK HMCTOYHHK
IHEPI'MH —Beb B YCIOBHAX MOJIOAOH 3eMiH
yAbTpapuoNeTOBOEC H3NYYEHHE NaBaJlO OC-
HOBHyI0 3Hepruto. IloHammepyma cymen
TIOJTYYHTh HE TOJBKO aMHHOKHCIIOTHI U IIy-
PHHBI (CTPOUTENbHBIE 6I0KH COOTBETCTBEH-
HO U151 6€JIKOB ¥ HYKJICHHOBBIX KHCJIOT), HO
U CHHTE3MPOBAJN 3TH MOJIEKYJIBI B IIOJH-
Mepbl. C. ®okc u3 UHCTHTYTa MOJIEKYJISp-
HOM 3BomonM# B MailiaMH CHHTE3HpOBa
MOYTH BCE AMHHOKHCIOTHI, 0e3 KOTOpBIX
XH3Hb ObLTa Obl HeBO3MOXHA. Dokc «cBa-
pWI» M3 aMHHOKHMCIOT TaK Ha3biBaeMble
«TEPMHUYECKHE TMPOTEHOHIBI», O6aM3KHe Mo
cocTaBy k Oesxam. I1pn 3TOoM nNpoTeHOU B!
IPEBPAaTHIIMCH B IIPHTOTOBJIEHHOM POKCOM
OyJIBOHE B TOHKHE KaIUTH, NOROOHBIE KOa-
nepsataM Onapuna. MMenHo ¢ Takux o6pa-
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30BaHMH Hauyajach, corsjgacHo OmnapuHy,
XM3Hb Ha 3emue.

CIHCOK 3KCNEPUMEHTANBHBIX HCCIIEAO-
BaHui ovyeHb Besuk. OCHOBHBIE UX pE3YJib-
TaThl NOKa3bIBAIOT, YTO XHMHUYECKast 3BO-
JIIOLHMSA — He TUI0J IOCYXKEro yMa, a 3aKoHO-
MEpPHBIl €CTECTBEHHBIR NPOLECC, KOTOPBIA
3aKJIaLIBAET OCHOBHI XH3HH. Cpenu rpo-
MOB W MOJIHMH, NOA NATALIMMH JIy4aMu
ConHua Ha ropsiieit rpyau 3eMnu B IPUMH-
THBHOM OKeaHe 3acBepKaJiM MepBhIE HCKPHI
KU3HH.

OnbITH NOKa3aJIM, YTO HAMpaBJIeHHs, B
KOTOPbIX MOFJIa OCYLIECTBUTBCA XHMHUeE-

CKasl 9BOJIIOLMSA, GBI MHOTOYHCIEHHBI, HO
B YCJIOBHSX 3eMJTH OHa HeH30eKHO MpHBENa
K BO3HUKHOBEHMIO XH3HH. OT XHMHYECKOTrO
pa3HooOpa3ust U CTPYKTYPHOH HpPOCTOTHI
3BOJIOLMSA IPUBOAMT K OTPOMHOMY Mopdo-
JIOTH4ECKOMY Pa3HOOOpa3HIO U XHMHYECKO-
MYy €TMHCTBY XHBbIX opraH#3mMoB. Ho u ato
€MHCTBO, Kak OylIeT noka3aHo, He ecTh Hy-
no. A. BapuiaBckuil OCTpPOYMHO OTMEYaET,
410 OHbJeiickas ereHaa o COTBOPEHHH He-
JIOBEKa M3 I'IMHBI HE BEpHA XOTA OBl MOTO-
My, YTO B HallleM TeJie HET HH aJFOMHHHS,
HM KPEMHHS ~€CTECTBEHHbIX COCTaBHBIX
JIEMEHTOB T'JIMHUCTBIX MHHEPAJIOB.

I'EOJIOT'MYECKHE

YCJIOBHUA

HA MOJIOOI 3EMJIE

[lepBble MpenATCTBHA, KOTOPbiE BCTpE-
THJHCh HAa NMYTH Pa3BHTHS OPTaHHYECKHX
MOJIEKYJI,- 3TO HOBbIE YCJIOBHS Ha MOJIOAOH
3emsie. Hapsiny ¢ BIHsHMEM KOCMHYECKHX
(hakTOpOB (KHM3Hb OT CBOEr0 BO3HHKHOBE-
HHMA [0 HacTOSAUIEro BPEMEHH ellle OTKJIH-
KaeTcs 3XOM Ha coJyiHeyHble Oypu!) no-
ABJIAFOTCA HOBble crelududecKue rulaHe-
TapHble GakTOpbl: pa3BUTHE auTOChEpDI,
aTMochepbl ¥ rUapochepsl. ’

OaHako 3T0 6bUIO HE TOJIBKO MPOCTHIM
NIPENATCTBHEM NEPE] PaHHEH 3BOJIIOLMEH,
HO M BOJIHYIOUIMM BBI3OBOM, Ha KOTODBIit
XH3Hb AOCTOHHO OTBETHJIA CBOMM BO3HHK-
HOBEHMEM: OHa cama co3gaja obnacTh
CBOEro cylecTBoBaHus ~6uochepy. Heko-
TOPbIE CNENHATIMCTHI IPAaBOMEPHO CYHTAIOT,
YTO pPOJOHAYalTbHHKOM XH3HM OBINT He
NepBbIA OpraHu3M, a repsas 6uoctepa. He-
yro THna «Conapuca» Cranucnasa Jlema,
OCYILIECTBJICHHOTO Ha MepBHYHOH 3emuie.

JKuBble OpraHH3Mbl UMEIOT HEOTpPaHU-
YEHHYIO MOTEHUMAIbHYI0O BO3MOXHOCTH
pa3sMHOXaTbCs, KOTOpas oOyciioByieHa CUH-
Te€30M MakKpOMOJIEKY.1 B IPOTOMIa3Me. ITa
HEOrpaHWYEHHAsi BO3MOXHOCTb K BOCIPO-
H3BOJCTBY HAXOIMTCA B MOCTOSIHHOM IIPO-
THBOPEYMH C KOHKPETHBIMH YCJOBHSAMH
cpeabl. Takoe MNpOTHBOpPEYHBOE B3aHMO-
JEACTBHE ~OJMH M3 KOHCTPYKTHBHEHLIHX
(hakTOpOB 3BOMIOLMHK 3EMHOM KHU3HH.
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3ameuaTeabHOH YepTOoit KHU3HU ABJIAETCA
€€ CaMOOpPraHM3alMs KaK OTKDBLITON CH-
CTeMBI, HaXoAauleHca B MOCTOSHHOM B3aH-
MOJEHCTBHH C OKpyXarollled cpenom.
«¥u3Hbp He ecThb BHEILHE CIIy4YaiHOe sBlie-
HHUE€ HAa 3€MHOH IOBEPXHOCTH,— ITHILET
BHAHBIA COBETCKMH YYeHBIH aKadeMHK
B. 1. Bepranckuit.—OHa cBsi3aHa TecHeH-
LIUM 06pa3oM CO CTPOEHHEM 3€MHOM KOPBI,
BMEILIIMBAETCS B €€ MEXaHU3M ¥ BHITIOJHACT
$yHKUMM BeTMYANIIEro 3HAYCHHSI B 3TOM
MexaHHu3Me». B cBoelt MusumMapposieTHed
UCTOPHHM OpPTaHM3Mbl CBSA3aHBl CJIOXKHOH
LEeNbI0 B3aUMOAEHCTBHA MexX Ay coboil ¥ B
TO Xe€ BpeMs Kak IlleJloe M Kak OTHCJ/IbHbIE
€IMHHULB! HAXOOATCA B TECHOM B3auMoAei-
CTBHH € 3eMJIel: 3¢MHOH NOBEPXHOCTHIO,
BoAHbIMHM Oaccefinamu, Bo3ayxoM. C Mo-
MEHTA CBOETO BO3HHKHOBEHHSA XHBbIE Opra-
HH3Mbl HAYMHAIOT HTPATh HCKIIOMUTEIBHO
BaXKHYIO U Pa3sHOODPa3HYIO re0JIOTHIECKYIO
pousb. OHH BBICTYNIAFOT HE TOJIBKO KaK BEIH-
KHE KOHCTPDYKTOpPBI, HO M KaK 3ameua-
TeJbHblE OBHTATEIH M PEryJaTOphbl psana
CJIOXHBIX I'€0JIOTHYECKHX H FEOXHMHMYECKHX
IPOLECCOB.

Ceroans ofli1ee KOJIHYECTBO KHBOTO Be-
1ecTBa OTHOCHTEMbHO Maio —0,1%, Maccht
3eMHO# Kopbl. OHaKo MO CBOEH BCEOXBAT-
HOCTH M XHMHYECKO# aKTHBHOCTH XH3Hb—
OIHa U3 MOTYILECTBEHHBIX Te€OJIOTMYECKHX



cui. CaMH JETH XMMHYECKOH 3BOJIOIMH,
XUBble OPraHH3Mbl CTAHOBATCS MOTYIIE-
CTBEHHOW XMMHU4ECKOH CHIIOH, koTOpas aeil-
cTBYeT Ha 3emJe B Tedenue 3,8 mupa. setr. C
CaMOTO CBOEIrO MOABJICHHSA OPraHWU3MBbI 3a-
HATBIl «OCBOEHMEM CBOErO J0Ma» —3eMiln.

Koraa Benukoro kubepretnka Y. Jwbn
cnpocunn : «Ectb 11 xku38p Ha Mapce ™, on
OTBETHJI: «A AaBHO JIH TaM yCTaHOBJEH MO-
psaok™ B 3ToM oTBeTe-BOmpoce codep-
xuTCa rnybokuit cMeicn. Heob6xoaum nops-
JIOK B OpraHH3allMM MaTepHabHbIX (akTo-
poB, 4TOOBI Hayanachb CaMOOPraHH3auus
KH3HH.

Masxdpena Diiren, naypear Hobenes-
CKOM ITpeMUH, ITHILET B cBoe kHure «Camo-
OpraHu3alMs MaTepUH U 3BOJIFOLUSA O6HOJI0-
IMMECKMX MaKpOMOJIEKYJ»: «B «Hauase» —
KaKoit Obl CMbBICIT HH MMEJIO 3TO MOHATHE,—
BEPOSATHO, CYILECTBOBAJ] MOJEKYJISAPHBIA
Xa0c, ¥ B THTAHTCKOM MHOT000pa3un XHMH-
YECKHX COCAMHEHUWH He ObUIO HHUKaKOH
¢dyHkuMoHaNbLHOW opraHusauuu». ns ta-
KHX CJIOB UMEIOTCH Bce ocHoBanusa. Ho kak
He BCMOMHHTBL «Metamopdosb» OBuams:

Hexorpa mope, 3eMns ¥ Hal BceM
pacripocrepToe Hebo
Jlukom mpuponbl eauHbIM OBLTH
B orpoMuoit BcenenHoi.
Ha3spanHbiit xaoc-rpomana,
CypoBa M HepasJeiluma...

Moa «xaocoM» cnenyeT moapasyMeBarh
HE CTOJIbKO 6€CCMBICIEHHO HarpoMOXIeH-
HOE HEYTO, CKOJIbKO HaIWYHe MHOXECTBa
HEOTAENEHHBIX APYr OT ApPYra BO3MOXHO-
cteid. [Topsanox HaAYMHAETCA B TOT MOMEHT,
KOrja HMcYe3aeT MHpP pPaBHBIX BO3MOXHO-
cTeil.

OcHoBbl nopaaka (KOHLA Xaoca) ObLTH
3aJ10KEHbl, BEPOATHO, INPH 3aBepLIEHHH
HEePBOTrO KOCMHYECKOTO 3Tana, Korga obpa-
30Bajiach 3eMJs KaK OTAeJIbHas ILlaHeTa.
Co3paercs nepBblil ypOBEHb OpPraHH3alllK B
CNOXHOM cucreMe 3eMiH. JTOT 3Tanm Npo-
nomkajscs okojio 1 mupa. ner.

BTopoit 3Tan TeCHO CBA3aH C KOCMUYeE-
CKHM, OT KOTOPOTO €ro TPYJHO OTAEIUTh. B
HavaJje 3Toro 3tana (nepsbie 100 MiH. sieT)
3emius oOpasyet Gosee 809, cBoedt Macchl.
HekoTtopble 0603Ha4alOT €ro Kak JOreosio-
IM4€CKHH. DTOT 3TaN — HE IPOCTO BpeMs, a B
NOJHOM CMBICIE CJ10Ba 3HaMeHaTelbHas

3noxa, korga obpa3yloTcs nepBble MHHE-
paJibl, iepBble CJION H GopMHpyETCH Makpo-
CTPYKTYpa ILIaHETHl Cc ee reochepamu. 3a-
KJ1aAbIBalOTCSl OCHOBBI 3¢MHOH KOpBI, 06pa-
3ytoTcs ruapo~dpepa u atMmochepa, Ha-
YHHaeTCA 0Opa3oBaHNe NepBOH, MPUMUTHB-
Hoit Omocteprl. BkmrodaroTcs B paboty
reoJIOTHYECKHE YacChl, TTOKa3aHUS KOTOPBIX O
TOM J1a1eKOM BpEMEHH O4Y€Hb HESCHBI. Xa-
pakTepu3ys 3ToT 9Tan, P. bananaoux
OCTPOYMHO BCIIOMHHA€T I'OTOJIEBCKOIO re-
posi: «Uucna He moMH10. Mecsina Toxe He
6bL10. BbLn0 YepT 3HaeT uTo Takoe». TakoB
NepBbIi MUJUTHAPA JIET KU3HU HA IUIAHETe.
OaHako B 3TO BpeMs JIMKBUAMPOBAH XaocC U
yCTaHOBJIEH MOPANOK.

3eMHast Kopa yxe TBepaas, HO Bce elle
TOHKasl U MOJBEPXKEHA Pa3MATYEHHIO B OT-
JENbHBIX 00J1acTAX BCIEACTBHE TEKTOHMYE-
CKHX HamnpsikeHHH. OHa COCTOHMT IJlaBHBIM
00pa3oM u3 coeuHeHUN KPEMHHS, aJIFOMH-
HHs, KeJle3a, KaJbLUusl, MarHUs, HATPUS, Ka-
JIMsl, @ TakXe psala MaJO3HAYUMBIX COE/IH-
HEHMil, B TOM YHC/Ie M OPFaHHYECKHX Be-
utecTB. B MaHTMM moa xopo# BCieacTBHE
rPaBUTAIMOHHOrO pa3defieHHs Hakalliu-
BAIOTCA IPEUMYIIIECTBEHHO CHIHKATHI XKeJle-
3a M MarHus.

PoJib 3¢MHOI#t KOpBbI I MOJIEKYASPHOM
3BOJIIOLMM O4eHb Benuka. M3 Hee opra-
HH3MBI YEpIAlOT METaJlIbl U APYTHe Heop-
TaHWYECKHE M OPraHUYeCKHE KOMITOHEHTDI,
HeoOXoauMble A NOCTPOEHUs Tena u 06-
MEHa BELLIECTB.

3emMHas kopa AaeT ONOpy XH3HH, HO ee
KOJIBIOEJIBIO CTAHOBATCA IIEpBble BOJHbIE
Gacceitibl. [leficTBUTENbHO, CYLIECTBYIOT
HEKOTOpbIE THIIOTE3bl, COTJIaCHO KOTOPBLIM
H3Hb BO3ZHHMKJA HE B BOJHOM OacceiiHe, a
Ha 3eMHOM IOBEPXHOCTH B IbUIH, 0Opa3o-
BaHHOH MHKPOMETEOPHTHBIM <«(IOKAEMM.
3TH runoTesbl HAIOMUHAIOT (aHTacTHYe-
ckuii poman «UepHoe obsnako» aHrauicko-
ro actpoHoma ®. Xoiina. B sem omucano
CYILIECTBOBAHHE B MEX3BE3/IHOM NIPOCTpAH-
CTBE BBICOKOPA3BHUTOTO Pa3yMHOro Cyllle-
CTBa, COCTOALIErO M3 MbLIX M rasoB. Ha
NnoAO6HbIE UIEM MOXHO OTBETUTH CJOBAMHU
Aptypa Knapxa: «MeHs unTepecyer Hayka
u HaydHas ¢aHTacTuka, a He daabcuduka-
LU,

Ku3np, Takad, kKak Mbl ee 3HAaeM, He
MOI'1a BO3HMKHYTH 6€3 cBoGomHO# BOIBI.
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s xuBo# MaTepun HeoOXoaUMa MMEHHO
cBobGonHAa, a He CBA3aHHASA B TMAPATHI BoAa
WIK Jiell, KOTOpble OODHapyXHBalOTCH, Ha-
IpUMep, B METEOPHTaX WIH Ha JPYrux
IUTaHeTax.

Hanuuyue BoAbl B TeNax OPraHU3MOB
yKa3biBaeT Ha e€¢ OIPOMHOE 3HAuCHHE IJif
XH3HEHHbIX MpoleccoB. Husumme opra-
HH3MBI colepxar 95-99%, Bomml, a BbIC-
umme-80%,. Tlpu yMeHbIIEHHH €€ KoJIuHve-
CTBa 10 ONpPEAENEHHOT0 YPOBHS HACTyIaeT
CMEpTH.

Xumuueckue cpoiicTBa M  (usMyeckue
[IapaMeTphl BOABI ONPEAEISIOT €€ POJb Kak
HEOOXOAMMOro BMECTHIMILIA H TJIaBHOH co-
CTaBHOM YacTH xuBoi MaTepuu. [1o BepHa-
Jy, ¢u3nveckue KOHCTAHTHl BOIABI NMOKa3bl-
BAlOT, YTO XH3Hb MOIJA BO3HHUKHYTH H
pa3BUTBCA B IpeAeax TeMIepaTypHOro UH-
TepBasia 10-40°C. Bricka3bIBalOTCA TaKKe
MHEHHS, YTO HM3Hb MOIJIa BO3HHKHYTB KaK
NPOAYKT MMIPOTEPMAIIbHBIX [TPOLIECCOB, HO
noxoOHbIe B3MISIbI COBEPIICHHO HEOCHOBA-
TEIbHBI, XOT# TIHAPOTEPMaJIbHBIE MPO-
Hecchl, 6ecCIOpHO, MOCTABJISIN BEILIECTBA
IS XUMHYECKOH «KyXHH».

HenaBHo rpynnoit COBETCKHX Y4€HbIX U3
JabopaTopun KOCMUYECKOH OHOXHMHH TIpH
AH CCCP 6b110 YCTaHOBJIEHO, YTO aMHHO-
KHCIIOTHl B BYJIKAHHYECKOM TIEeTUIE BCTY-
MalOT B CJIOXKHbIE XHMHYECKHE PEaKIHH.
Oxazanoce, 4YTO IpH  TeMIlepaType
96-150°C oHM coennHsAOTC ¢ opdUpHHa-
MH (cocTaBHOH yacTbio Genkos). Bynkanu-
YeCKHii Nenes B 3TOM Ciydae MrpaeT poJib
KaTaiM3aTopa, KOTOPLIH yCKOpAET XUMHYe-
CKHE peakUHH B ThiCA4H pa3. Mbl BUOuM,
4YTO aMHHOKHCJIOTHI, KaK H pAA IPYTHX Op-
TaHUYECKHX MOJIEKYJ, OOHApYyXeHbl U MO-
TYT CHHTE3UPOBAaThCA B Pa3HYHBIX YCJIO-
BUSIX, B TOM HYHCJIC B YCJIOBHSX MEX3BE3I-
HOH cpenpl. BnpoueM, kak HEOTHOKPATHO
6b1710 1OKa3aHo, oOpa3oBaHME CJIOXHBIX
OpraHH4eCKHX COEIHHEHUH NpH OTHOCH-
TENBbHO BBICOKOM TeMIepaType He ecThb J0-
Ka3aTeNnbCTBO «OTHEHHOrO Havaljia» XH3HH.
3TO JIMLIB HCXOJHBIE COCTABHBIE OJIOKH XH-
BOH MaTepHH —MOXeT ObITb, NpPEIXHU3Hb,
HO He Xu3Hb. McTHHHAA XHM3Hb HE MoOTJa
OBl BO3HUKHYTb B KHITAIIEM «KOTJE».

TpyaHo onucaTe COCTOSHHE THIPO-
chepsl B mepsble 100-200 MuH. neT cyiue-
crBoBaHus 3emun. ITo MHeHMIO MHOTHX, Ha
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MoJsiono#i 3emite OBUIO OKOJIO OHOM mecs-
TOH Macchl BOMBI, colepXkalleics B COBpe-
MEHHOM okeaHe. OcCTajbHBIE OCBATH Jie-
CATBIX 00pa30BAINCH ITO3XKE 32 CYET Jierasa-
IMH BHYTPeHHHX 4acredl 3emum. menno B
pe3yJIbTaTe BhIIEJICHHS [a3a U apa u3 MaH-
Tun chopMHpoBasICh rugpochepa u art-
Mocdepa. B BeniecTBe MaHTHH COlEPKHTCA
0,5% Bonwl, HO gaxe 109/ aTOro KOJNIMYECTBA
JIOCTATOYHO I 0Opa30BaHHs BCETO CErojt-
HAlMHero obObeMa okeaHa. BeposTHo,
OKeaHCKas BoAa ¢ caMoro Hayasa Obula co-
jgeHo#l. IIpu nerazauuy BeillecTBa MaHTHH
BOJIbl HACHIILAIMCh aHHOHAMH XJIOpa, Opo-
Ma ¥ OIpYTUX 3JEMEHTOB, a Takke CO,, H,S,
SO,. 310 co3aaBaIO JIEFKHit KHCIJIOTHBIN Xa-
paKTep NMpaokeaHy, KOTOPbIH HeHTpasn3o-
BaJICA 3a CYeT INEJIOYHBIX KOMIIOHEHTOB,
BbIMBIBAEMBIX NOXIAMH H3 6a3zambToBOW
KOPbl H BBIHOCHBILIMXCA PEKaMH B OKeEaH.
3TO KaTHOHB!I HATPHA, MarHus, Kalbius,
KaJIUsl ¥ OPYFrHX 3JIEMEHTOB.

Pauuss IBOJIFOLIUA ruapochepst
(oxeaHbl, MOpS, KOHTHHEHTAJIbHbIE BOAHBIC
facceiiHbl) MpoTekaia MpH OTCYTCTBHH ra-
3006pasHoro xucinopona. B aTux ycnoBusax
H ApH HaJIHYMH OecKUCIOpOJHOH aTMOC-
¢depbl MoOrjM BO3HMKHYTH TOJIBKO aHad-
pobHble OpraHu3MBI.

Brnarogaps XHMHYECKUM H (PHU3HUECKHM
{0CcOOEHHO TEPMUYECKHM) CBONCTBAM BO/IbI,
a TaKxe CBOeil Macce okeaH cnocobeH pery-
JIHPOBATH [IPOLIECCHI HE TOJIBKO B CBOEH ce-
pe, HO TaKXXe U BHE ee — HallpUMeEp, B aTMOC-
depe. OH cocpenorounBaer B cebe orpom-
HYIO YaCTh COJIHEYHOM SHEPIriM H yNpasJiseT
LeNo CJIOKHONW CHCTEMOH B3aHMOCBS-
3aHHBIX MPOHECCOB Ha 3emile.

Y abTpadHoieToBbIe JIyUH IPOHHKAIOT B
TOJILLY BOJIBI HA riyOouny 19-20 M. 310 MoO-
rJO0 CIpPOBOLHMPOBAaTh (HPOTOXHMHUECKHE
npeo0pa3oBaHus OPraHHYECKHX COCIMHE-
Huit, obpasyroluxca B atMocdepe. Poke U
Jlo3e cYUTAIOT, YTO HaKOIUIEHHE OpraHHue-
CKMX MOJIEKYJ] B oOkeane OblIo Majose-
pOATHBIM. JIeHCTBHTENBLHO, NPEACTABIEHHE
O «rycToM OyJIbOHE», pa3BHTOM Ha LIMPO-
KO IwIolanu, 4yTh JH HerobalbHO, Npo-
THBOPEYHT 3aKoHaM TepMoauHamHkd. Ho
BBIpaXEHHE «OKEaH Kak OrpoMHasi XHMHYe-
ckas nabopatopus» clefyeT NMPUHUMaTh B
06pa3HOM, a He B GYKBaJIbHOM CMBICJIE CJIO-
Ba. B xumuueckoM U pusnyeckoM OTHoOLLIE-
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HMH OKEaH HHUKOI'ZAa He Obl1 roMOreHHOMN
maccoil. bepHan ykasbiBaeT Ha MOpPCKyIO
NIEHYy KaK NpUMep BLICOKOH KOHHEHTpalMH
OpraHM4ecKkoro BelllecTBa. BcreacTsue
CKOIUICHHS Ha MOBEPXHOCTH BOABI MOTYT
obpa3oBaTbCa THE3a C KOHLEHTpAaUMIMU
aKTHBHBIX OPraHUYECKHX COC/AMHEHHH, B ThI-
CAYH pa3 NPEBLIUAIOLKMH HX COJEPXKaHHE
B OKpyXalolueii cpene. Taxue ruezna Ha no-
BEPXHOCTH OKeaHa, B YCThAX peK U B IpH-
O6pexxHol 30HE CO3AaBaJIM BO3MOXHOCTH
YKDYIHEHUS] MOJIEKYJT M BO3HMKHOBEHMS
cl0XHbIX Onononumepos. «Ha coBpemen-
HOM 3Talle Hallero NO3HAHUS MPOUCXOXIE-
HHUA KHU3HH,— nuiIeT bepHan,—He umeer pe-
LIAIOUIEro 3HAYEHUS TO, KAKOB ObLI TO4YHO
MEXaHH3M aKKyMYJHMPOBaHHS Ipenopra-
HU3MEHHBIX 4acTeit Mosekyn. [ocraTo4no
MPHHATD, YTO 3TO OBLIO, YTO UMEHHO TaKHe
KOHUEHTPHPOBaHHbIE pacTBOpbl HeoOXxo-
JUMBI 19 JajbHEHIIero pa3BUTUS NOIUMe-
pH3ALHH.

B nocsiennue roasl OkeaHONIOTH YCTaHO-
BUJIM, YTO OPraHHYECKOE BEILECTBO BCTpE-
4aeTCA BO B3BELIEHHOM COCTOSHHHM B BHJE
OTAEJIbHBIX YaCTHH FOPa3Ao Hallle, YeM CUH-
TaJloch paHblile. BriepBrle Takue arperatsi
OBLTH OTKPLITH B NpouBe Mcr-Pusep y Ge-
peros ocTposa JloHr-Afisien, a no3xe—H B
oTKpeiToM Mope. [loaaraioT, 4To OCHOB-
HYIO pO/ib B GOPMHPOBAHHH TaKUX CKOILIe-
HUH OpraHHYecKHUX BEILECTB UrpaeT obpaso-
BaHUeE MeHbl B okeaHe. OpraHuyeckue Berle-
cTBa 00pa3ytoT TOHKYH) MOHOMOJIEKYJISAp-
HYIO TLJIEHKY Ha MOBEPXHOCTH OKeaHa, KOTo-
pas paspyliaercd BOJHamMHu. B3Outsie mo-
CJIEJIHHMH OHHU TIpHOOpeTaloT chepruHecKyro
t$hopMy U magaroT CHOBa B BOAY, MPH 3TOM
OHM MOTYT NOrPY3UTLCS Ha HEKOTOPYIO
rJTyOMHY U COXpaHATHCA TaM B BH/E MEJTKUX
KOalepBaTHBIX Kareb.

TMpouecc KOHUEHTpPAUMH OPraHUYECKHX
BELLIECTB MOXET NNPOUCXOAUTDH [IPU OTJIMBAX,
MCHapeHNH BOJAB B JIATYHAX, 4 Takke
NpH BOJHEHWH, KAK OTMEYasoCh BBILLE.

Hoseiinine HayuHble JaHHbIe Bce 60Jb-
1i1e MOATBEPXKAAOT MHEHHE, YTO XU3Hb BO3-
HHMKJIa HE B OTKPbITOM OKEaHe, a B LIesibgo-
BOH 30He MOps WJIM B JlaryHax, rae Obuin
Haubosiee OsiaronmpHATHbIE YCJIOBUA [JIS
KOHUEHTPALMH OPraHMYeCKUX MOJIEKYJl H
0o0pa3oBaHUA  CJIOKHBIX  MaKpOMOJEKY-
JIAPHBIX CHCTEM.
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Ceromus oOLUENpH3HAHO, YTO B Havajle
CBOETO CYLIECTBOBAHHA 3eMJIS HE UMeENa aT-
Mocoepsl. 'a30Bble KOMIOHEHTHI TOTO Ma-
TepHana, U3 KoToporo obpasoBaiach IUia-
HeTa M ee NepBHYHas aTtMocdepa, pacces-
JIECh B KOCMHYECKOM IPOCTPAHCTBE BCAEH-
cTBHe cnaboro TIpaBUTALMOHHOTO MOJIA
3emun B TO Bpems. Yxke B niepsbie 100 MiH.
JIET CYLIECTBOBaHHA 3eMJIH IPOMCXOANIO
obpa3oBaHue BTOpH4HON aTMochephl 3a
CYET CHJIBHOTO BBIAEJICHHS Ta30B IIPH BYJI-
KaHHUYEeCKUX U3BepXKeHHsX. JTa aTMochepa
Ha3BaHa NPUMHTHBHOH, OHa OTJIHYAJIach
IIPaKTHYECKH MOJIHBIM OTCYTCTBHEM CBO-
6oaHoro kuciaopona. IlpumuTuBHas aTMo-
chepa cocTosuia U3 BOAOpPOAA, MeTaHa,
aMMHaka, BOJbl, PeAKHX HHEPTHBIX a30B,
a Taxxe psda 3JIEMEHTOB, MHOTHE H3 KOTO-
PBIX MOIJiM ObITh KaTaJM3aTOpaMH XHMH-
4ECKUX IPOLIECCOB.

B nauane npuMmuTHBHAaA arMmocthepa He
colepxaijia MoJleKyaspHoro kuciopoaa O,
M HMMeENa BOCCTAHOBHTEJIBHBI XapakTep.
CBHIETENBCTBOM OTCYTCTBHS KHCJIOPOAA B
NPHMHTHBHOH aTMochepe ClIyXaT Cleayro-
e ¢akThl: 1) Ha paHHHMX 3Tanax MoJIeKy-
JIApHBIii KKCHI0poa 06pa3oBbIBalIcs NpH $o-
TOJIN3€ OKEaHCKOH BOAbI O] BO3IEHCTBUEM
yJIbTPaUOIETOBOTO H3NYy4EHHH, ONHAKO C
yBeJIMMEHHEM KOHLEHTpalMH KHCiIopoda B
at™Moc(epe yCWIHBAach €ro 3KPaHHPYIO-
11as poJib MO OTHOLUEHHIO K yJibTpaduoe-
TOBBIM JIy4aM, U 3TO CAEPKUBAJIO JaTbHEH-
LK CHHTE3 MOJIEKYJIAPHOro Kuciopoaa; 2)
BYJIKAHHYECKUE H3BEPKCHHA MPAKTHYECKU
He coAepXKaT KHCI0poaa; 3) KHCIOPO BHA-
4ajie¢ HHTEHCHBHO IOFJIOLIAJICA Pa3/IUYHbBI-
MH nopogaMi; 4) nabopaTOpHBIE OMBITHI
MOKa3bIBAIOT, YTO HATTHMHE MOJIEKYJIAPHOTO
KHCJIOpOJia B IPUMHTHUBHOM atMoctepe mo-
Menano Obl XMMHYECKOi IBOJTIOLUMH JONUTH
o cTaanun o6pa3oBaHus CIOXHBIX OpTaHH-
4eCKMX MakpoMmouiekys; 5) obpa3oBaBuine-
Cs Ha paHHEM JTane OpraHMYeckue Belle-
CTBa HE MOIJIH OBl CyILLIECTBOBATh MPOIOJ-
XKHUTEIbHOE BpeMs B TIPHCYTCTBHH KHCIIOPO-
aa; 6) 6HOXMMHYECKHE HCCJIeJOBaHUSA CBH-
DETEJILCTBYIOT O TOM, YTO IEpBbIE Opra-
HU3MBI ObUTH aHa3poOHBIMH; 7) MOABIICHHE
(POTOCHHTEIUPYIOLIMX OPraHU3MOB Jyullle
OODBACHAET BO3HHKHOBEHHME M JBOJIIOLHIO
KHUCJIOPOHO# aTMOChephl, Y€M NPOHECCHI
OPSAMON JHUCCOLMALNH OKEaHCKOH BOJBI.



Tabnuua 3. OcHOBHblE KOMIIOHEHTBI aTMocdepsl, rugpochepsl H JHTOChEPbl B IMOXY IIPHMH-

TUBHO# aTMocdepsl (no Mx. Bepuany)

ATtMmocdepa I'unpocdepa Jlutochepa

C02 (PUlH CH4) H;O S]Oz

N, NH HCO; AISiO(OH), Fe(OH),

NH; H,S Hu3skne koH- (riuHa)

H,S » Ouenr Mmaiso NaCl ueHTpanuun  CaCO; (M3BECTHSAK HEOpraHM4e-

H,0 KCl CKOTO NPOHCXOXKIEHHUS)
KH,PO,

IlepBbie opraHu3Mbl B MPUMHTHBHOH
beckucopoaHoi aTMoctepe HaKalUIMBaJIH
3HEPIHUIO IS CBOErO pocTa NnyTeM ¢pepMeH-
TauuH («KH3Hb O3 KUCI0poaay, O ClIoBaM
IMacrtepa). Ilepexon oT pepMeHTaLHHM K Abl-
xaHHuto 00o3Havaerca kak 3ddext INacrepa
um Touka Ilactepa. UtoObl 3TOT nepexon
[poH3oILesI, HeoOXOAHMO HajM4He AOCTa-
TOYHOTO KOJIHYECTBAa KHCJIOPOAA, COCTaB-
Jsroutero 0,019 ero coBpeMeHHOro KoJIu4e-
cTBa B atMmocdepe.

OTcyTCcTBHE WM O4€Hb HE3HAYMTENIbHOE
KOJIUYECTBO OKHC/IOB B IPEBHEHLIMX MOpPO-
Jax MOATBEPKJAET MBICIb O [IEPBHYHO Oec-
kucaopoaHoit armoctepe. Kpome toro, B

IBOIIOL A

apxee  paHHEM POTEpO30€e 00pa30BaIIHCh
OCaZoYHble NOPOAbI, KOTOpblE coaepXar
Hapsdy C KBapUeM M ApyrHe MHHepabl:
cyabduabl xee3a (MUPUT), 0JIOBA, LIMHKA, a
TakXe YpaHHHHUT U Apyrue nonoOHbIe MHHE-
pajibl, HEYCTOHYHBbBIE B KHCIOPOJHOH aT-
Mocdepe. Ilepexon ot beckucnopoaHo# at-
Mocdepbl K KHCIOPOAHOH MpPOU3OILE), Be-
posTHO, 2-1,8 Mupa. net Hazaa. [Ipennona-
raetcs, 4To Toraa coaepxaunue O, B aTMOC-
depe mocrurio 0,019, or coBpeMeHHOrO.
Kucnopoanas atMocdepa dopmMupoBaachk
ME/UIEHHO, B HPOAOJDKEHHE MMJUIHAPIOB
JIeT, mpex/ie 4eM JOCTHUra COBPEMEHHOIO
€OCTaBa.

VIJIEPOJIHBIX COEJWUHEHUWUN
HA INEPBUYHOM 3EMJIE

BuoxuMmuueckas 3BOJIIOLHS HAYHHAETCH
¢ MOMEHTa OoOpa3oBaHHS 3E€MHOH KOpbI,
T. €. okoJj10 4,5 mipa. et Ha3aa. Ee kopru
YXOHSAT B paHHHIT KOCMHYECKHH 3TAll XMMH-
Yyeckoi sBomouuu. Haxoaxu apeBHEHIIHX
MOJIEKYJISPHBIX UCKOMAaeMbIX BO3PacTOM
3,5-3,8 mupa. eT noka3pIBaloOT, YTO GHO-
XHMHYECKas 3BOTIOUHS, KOTOpas NpHBeia K
ob6pa3oBaHHIO MEPBOH KJIETKH, HPOHOJIKA-
Jack okosio 1 mapa. ner. Ob6pa3oBaHue
KJIETKH U ObLIO CaMbIM TPYIAHBIM Ha 3TOM
IOJITOM TYyTH.

Kak yxe oTMeuanoch, MCXOIHbIH MaTe-
puas 11 GMOXMMHYECKOH 3BOTIOUMH ObL1
3aroTOBJIEH paHbllIE, HA KOCMHUYECKOM 3Ta-
ne pa3BUTUS M B Havajne GOpPMHPOBAHUS
HEPBUYHBIX JTUTOChEPHI, rUApPOChEpsl U aT-
Mocepbl. s 3TOro HMeNoch NOCTATOMHO
HCTOYHUKOB 3HEPTUH: COJIHEYHOE HU3JIyde-

HHE, TENIOBas IHEPTU 3eMHbBIX HEJP, BBICO-
KOJHEepreTuyeckast pajidauus, 3JeKTpuye-
ckue pa3psanbl (MOJHHH U TPOM, IIPH KOTO-
POM BO3HHKAIOT CUJIbHBIE YAapHbIE BOJIHBI).
BeposTHo, Toraa k€ BO3HHK/IH OCHOBHI
€CTECTBEHHOro otbopa BaXHBIX OHOXMMH-
YECKMX MOJIEKYIL.

HNMmeBlueecs KONMYECTBO XHMHMYECKHX
TIEMEHTOB M HAJIM4YHE MOLUHBIX HCTOYHH-
KOB JHEprud HOpHBOAAT K oOpa3oBaHHio
OTPOMHOTO KOJIH4eCTBa MoJjekyl. Ilyrem
KOHJEeHCaUMN (KOHLEHTpAalMH) 3THX Ipo-
CTBIX MOJIEKYJI (M€TaH, aMMHaK, BOJA H Ap.)
0o0pa3yroTcst OCHOBHbIE GHOXHMHYECKUE MO-
JIEKYJbl:  HEKOTOpble  aMHHOKHCJIOTBI,
ABJIAIOLINECS OCHOBOM 6€JIKOB; HEKOTOpbIE
OpraHyYecKHe OCHOBaHHA, Takue, KaKk aje-
HMH, KOTOpbi€ NBASIOTCS KOMIIOHEHTaMH
HYKJIEHHOBBIX KMCJIOT; HEKOTOpbIE caxapa,
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Hanpumep pu6o3a, u ux docdarsl; IPocTbie
a30TCoAEpXalllie MOJIEKYJbl, HalpUMep
HOpUPHHEI, KOTOpbIE ABISIOTCS BaXHBIM
KOMIIOHEHTOM ()epMEeHTOB (3H3UMOB), H
1. 1. Ha cnenyromieM stane npoucxomurt
YKpYNHEHHE MOJIEKYJl H (GOpMHpOBaHHE
CJOXKHBIX MaKpOMOJIEKYJ,  BaXHEHLIMX
KOMITOHEHTOB TaK Ha3bIBAEMOTO «IIE€PBHY-
HOro 6y/1bOHa», B KOTOPOM IIPOUCXOAAT MO-
JIUMEpHU3aLMa U CBA3bIBAHHE HU3KOMOJIEKY-
JIAPHBIX COEAMHEHWH B BBLICOKOMOJIEKY-
aspuble. Takue ca0XHbBIE MakpoOMOJeKy-
JIApHBIE COENMHEHHs, HA3bIBAEMbIE IIPO-
OHOHTAMH, HMEIOT OTKPHITYIO NPOCTpaH-
CTBEHHYIO CTPYKTYpY, 4TO obecreynBaeT ux
pOCT, a TaKXe pa3le/icHHE Ha OOYepHHE
obpa3oBaHuA TOO OEHCTBHEM MEXaHHYe-
ckux cuia. Ha 3toM 3Tane, koraa BO3HH-
KaroT 6Hosioruyeckue moJIUMEpD], NO-BHIM-
MOMY, TIOSBHJICS 1 MEXaHHU3M MAECHTHYHOTO
BOCIIDOM3BEJICHHS (PEIUIMKALUA), KOTOPBIH
SIBJISETCSE OCHOBHOM YEPTOH XKHU3HHU.

YcraHoBEHO, YTO CIOCOOHOCTD K CaMo-
BOCTIPOM3BEICHHIO XXHUBBIX OPraHH3MOB OC-
HOB3aHA Ha PEIUIMKALUHU HYKJICHHOBBIX KHC-
JIOT, NIPpY KOTOPOHl NMPOHCXOOUT HE TOJILKO
0Opa3oBaHHe HOBBIX MOJIEKYJ, HO H HX pa3-
nenenue. JJoOHONOTHYECKHIT Y4HCTO XHMHYE-
CKMH 3Tamn MepexoguT B 3Tan CaMOOPTaHH-
3alM4, HA KOTOPOM BO3HUKAIOT CaMOBOC-
NPOU3BOAALIME CIOXHBIE MOJICKYJIAPHBIE
KOMIUIEKCBI. 3TH  MaKpOMOJIEKYJIAPHbIE
KOMIUIEKChl JAIOT Havalo xu3Hu. [ 'panuna
MeXAy JAByMs 3TalaMH —3TaloM HYUCTO XH-
MHYECKOH 3BOJIIOLMH H 3TalloOM CaMoopra-
HH3aUMHM OMOJIOTHYECKHX MaKPOMOJIEKYJ —
BEChbMa YCIOBHA M He (HKCHpOBaHA BO
BpEMEHH.

Kak nonaraer Onapus, ¢ NOsBJIEHHEM
CaMOBOCMPOU3BEACHHS OPraHHYECKHX MO-
JIeKyJ1 Hadaslach OHOJIOrH4ecKas 3BOJIFOLHA.
ITpu 3ToM mpousonuio o6beAUHEHHE IBYX
BaXHBIX CBOHCTB: cMOCOGHOCTH K CAaMOBOC-
IPOU3BOACTBY NOJHHYKJICOTHIOB U KaTaj -
THYECKOH aKTHUBHOCTH ITotunentuaoB. Hau-
JlyYllIge NEepCneKTUBbI COXPAaHUTBLCA B IIpel-
OHOJIOTHYECKOM OTOOPE MMEITH 3TH yIbTpa-
MOJIEKYJISPHBIC CHCTEMBI, B KOTOPBIX OOMEH
BEIIIECTB COYETANCA CO CIIOCOOHOCTBIO K
CaMOBOCIPOU3BEACHHUIO.

Ha 3TomM sTame 3BOJIIOLHOHHBIE IPO-
HECChI IPUBESH K 06Pa30BaHHIO HOBOTO TH-
na B3aUMOCBA3H, HeOOXOAUMOro 11 Aajlb-
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Heifllero pa3BUTHS H BOCIPOH3BOJCTBA.
YT1006B! yICHUTDH 3HAYEHHE 3TOTO THIIA CBA3H
B NpHpoJe, HEOOXOOMMO BBECTH 1Ba OC-
HOBHBIX TOHATHS — UHPHOPMAYUA U UHCIMPYK-
yusa: MHCTPYKIMS «OT KOro» M HHpopma-
s «uis koro». Ilpexae uyeM OTBETHUTH
Ha 3T BOIPOCH], CKaXXEM HECKOJbKO CJIOB
o posau HHGOPMALHH.

CoBpeMmeHHass Teopust HHbOPMaUHU
paccMaTpuBaeT mpobieMy nepepaboTkn
undopMali, a He ee «Ipou3BoacTBa». MH-
(dbopMauus KoJKHA NEepenaBaTbCi B CTPOro
ompeneneHHoit ¢opme. OHa MoxeT ObITh
3aNKCaHa COOTBETCTBYIOINM KOIOM H NIpU
nepeJaye o KaHajlaM COMPOBOXAAETCS 11Iy-
MOM, KOTOpblif HeobxomuMo  OThHIb-
TpPOBBIBaTh B NpHeMHOM ycTpoiictBe. Co-
BpEeMEHHas Teopus WHGOpMaHMH, OCHOBBI-
BasACb Ha OaHHBIX TAJICOHTOJIOTHH, reosio-
rud, GU3UKKH, CYHTAEeT, 4TO HapacTanHe
CTPYKTYPHO# CJIOXHOCTH B HHGOPMalUOH-
HOM HaCbILIEHHOCTH €CTb BaXKHeHIIas yepTa
3BOJIIOLHMOHHOTO TIporpecca.

«Ot xoro» u «ans xoron? 3T ABa BO-
Mpoca KacaloTcs B3aUMOJAEHCTBHA HYKJIEH-
HOBBIX KHMCJIOT U O€JKOB KakK BaXXHEHIMX
KOMIIOHEHTOB XHU3HH. B cBoell kHHMre O XH-
mudeckoil 3sosonun M. Kensun otme-
4aeT, YTO CyLIECTBYIOIUMA B HacTosllce
Bpemst Habop KOMIIOHeHTOB Oesika ObLl
ApeAoTpeesieH B CAMOM Hayajle 3BOJIIOLMH
HUCXOAHBIM HabOpOM aMHHOKHMCIOT. ITOT
Habop amuHoOKHCIOT B Gejike obycnosjieH
onpeneeHHON I0CJIEA0BATENbHOCTBIO
B CTPOEHHH HYKJIEMHOBBIX KHCIOT. Hyksen-
HOBbIE KUCJIOTHL U O€JIKM BBIIOIHSAIOT TPH
HCKJIIOYHUTEIBLHO BaXKHble QYHKLMHM: caMo-
BOCTIPOM3BejlIeHUe, COXPaHEHHE Hacllen-
cTBeHHOH HHGOpMalMM W nepenadvy 3ToH
undopMalmu B Ipoliecce BO3HHKHOBECHHS
HOBBIX kiyleToK. Clie1oBaTeNbHO, HYKJEH-
HOBbIE KHCIIOTHI U O€JIKM TeCHO B3auMoaeH-
CTBYIOT TIDH BOCIIPOH3BOICTBE. A YTO BO3-
HHUKJIO PaHbIHe: HYKJIEHHOBAs KMCJIOTa WIN
6enok ? HoBblit BApHAHT CTAPOro BONpPOCa O
Kypulle H sHLe.

DTOT BONpPOC BO3HHKAET kak Oapebep
nepea CTpeMJieHHEM OOBSCHHTH BO3HHKHO-
BeHUe XHU3HH. Jle30KkcHpHOOHYKJIEHHOBAs
kucnora (JIHK) Bmecre ¢ puboHykienHo-
Boit xucnoroil (PHK) oTBercTBeHHa 3a CHH-
Te3 Oenxa. BcrmoMHMM OZHO H3  lCH-
TPaJbHBIX TOJIOXKEHHI MOJIEKYJIAPHOl OHo-



gorun: JIHK — PHK — 6enok. U3 storo
[OJIOKEHHS, OMUCHIBAIOLIEIO XHMHYECKHH
napouecc OEJNKOBOrO CHHTE3a, HEKOTOPhIE
HCCeaoBaTel  A€NaloT  BHIBOJA, UTO
«npa-JAHK, BeposTHO, u 6bL1a NEepBLIM Op-
ranu3MoMm Ha 3emie». Ho JIHK 6ecniomorn-
Ha Oe3 6enxa, ¥ B 3TOM NPHYHHA HEXHU3IHEH-
Hoctu runotedbl o mpa-JJHK. «Hauano
XHU3HH B BHAEC oAuHOKON MoJjiekyiasl JJHK
Ha Oepery nepBUYHOrO OKeaHa,— MHILET
bepHan,— ele MeHee npaBaononobHo, YeM
B BUe Anama U EBbl B palickux kymax».

B kuure «J/IBoiiHas cnupaiby», BOJHYIO-
uleM pacckaze 00 OTKDBITHHM CTPYKTYpbl
JAHK, Ox. YoTcoH orMmevaeT: «XoTH 51 Jier
CNaTh YIOBJETBOPEHHBIH MBICTBIO O TOM,
YTO MOHSJ POJib HYKJIEHHOBBIX KHCJIOT B
0¢JIKOBOM CHHTE3€, Ha CJIEQYIOLLee YTPO Me-
HS OXJIaJIMJI0 OCO3HAaHWE TOW HCTHHBI, YTO
MOH JIO3yHI HE MOXET 3aMEHUTH CTpYK-
Typel IHK». B nonumanuu Bonpoca o npo-
MCXOXKIEHUH )KU3HU NOHATHSA «HYKJICHHOBAs
KHCNOTa» H «OeoK» MOXHO 3aMEHHUTDb MO-
HATHAMH «uHGOpMallMs, colepXallas HH-
crpykimio» M «bysxuus». Torma Bompoc
«4T0 MEPBHYHO?» CTAHOBHTCH aOCYpAHBIM,
TaK KaK HE MOXET OCYUIECTBHTBLCH ONpele-
JieHHas QyHkuMs, eciu HeT uHpopmauun. A
«uHpopMaLHa» NPHOOPETAET CMBICH TOJIb-
KO depe3 (QyHKIMIO, KOTOPYIO OHAa KOIH-
pyer. Ilo3tomy-To B XuBO# mpupone
€CTECTBEHHbI OTOOp HanpaBileH B KOHEY-
HOM cYeTe K COXpaHEHHIO NOJIE3HOH 11d Op-
raHu3Ma Qynkium.

«Takyto cucremy (uHpopmauus —pyHk-
uus),— nuiet M. Diired,— MOXHO CpPaBHHTh
¢ 3aMKHYTBIM Yy370M. XOTS U OYEBHIHO,
4TO HUTh, H3 KOTOPOI 06pa3oBaH y3en, rae-
TO /I0JKHA HAaYHMHATHCA, HadaJibHAas TOYKA
TepseT CBOE 3HAYECHHE, IOCKOJIbKY Y3eJ1 3aM-
KHYT. B3aHMOOTHOLIEHHS HYKJIEHHOBBIX
KHCNOT H GeJIKOB COOTBETCTBYIOT CJIOXHON
MEPAapXHH «3aMKHYTOTrO y3Jan.

B npouecce pa3suTHs NpoOHOHTOB 3a-
poaunach CrocoOHOCTH mepenaust MHPOP-
mMauun. OHa obecmeynsia OrpoOMHBIE IIpe-
HMYLIECTBA CBOHM HOCHTEJIAM — CJIOKHBIM
MaKpOMOJIEKYJISPHBIM KOMILJIEKCAM.
B mannHeiimeM 3Ta ciocoOHOCTh IPUBOANT
¥ 00pa3oBaHUIO OrpOMHON HHPOPMAUMOH-
HOH HACBIIIEHHOCTH XHWBOW KIJIETKH, 4TO
obecnieynBaeTcs TOHKHMH MEXaHU3MaMH,
chOpMUPOBABIIUMUCA B MPOLECCE IBOJEO-

uun. Ipu 3Tom 3amuce nHbopMauun npo-
HCXOJMT Ha aTOMHOM YpoBHe. B uckiiouu-
TEJbHO MAaJIOM MPOCTPAHCTBe (HaNmpuMep,
IMaMeTp  CepMaTto3OHaa  COCTaBJseT
okoso 0,1 MM) MoxeT ObITb 3amHMCaHO
OTPOMHOE KOJIH4eCTBO HHpopMauuu. OTa
undopMallks BKJIFOYAET MeJbYailune no-
poOHocTH, [naxe Takude, MO CJIOBaM
Jx. YoTcona, kak «npucylias HaM crnocob-
HOCTb pa3BJIe€KaTh OKPYXAIOLIHX».
OcHoBHbIE 4epThl, PHOOPETEHHBIE Ka-
KAM-THOO OpraHu3sMoM B  pe3yJbTaTte
JOJIFOi NpEIIECTBYIOLIEH 3BOJIOLUH, 3a-
MHCaHb! B €r0 HACJIEACTBEHHON! NMporpaMme.
U3naBHa U3BeCTHO, 4TO OCHOBHAsA 4acTh re-
HeTuueckoi uHpOpMaluH COJePKUTCS B
TOHKHX HHTEBHIHBIX TeJIaX —XpPOMOCOMaXx,
HMEIOUINXCH BHYTpH kieTkH. B 1950-e roast
ObLJIO YCTAHOBJIEHO, YTO BaXKkHeHLIas 4acTh
xpomocoM coctouT U3 JHK. [Mo-Buaumo-
My, TEHETHYeCKMM MaTepuajoM  Bcex
*uBbIX opranu3moB sasisercs [THK, 3a uc-
KJIFOUEHHEM HEKOTOPBIX BUPYCOB, KOTOPHIE
coaepxat ucxoanyro PHK. He usBecTHn!
cayyad, Koraa Obl T€eHEeTHYECKMM MaTepHa-
JIOM CAYXHJIH MHBIE MOJIEKYJIbl, KPOME HY-
KJICHHOBBIX KHCJIOT.
PenTreHocTpykTypHbIE  HCCIIENOBAHUS
M. VunxuHca, ¥ 0COOEHHO BAOXHOBEHHAs
pabota [{x. Yorcona u ®. Kpuka, packpsi-
am cTpykTypy JAHK. OHa npescrasnsert co-
60#f JUTMHHYIO LieTlb IOBTOPSIOIUMXCS [O-
cneqoBaTeNbHOCTEH:  caxap—docdar—ca-
xap - docdar -caxap-docdar... H T.4
K kaxmoMy caxapy (Ha3sbiBaeMoOMy eLie
Je30kcupubo30i) NpUCOEIHHEHA MJIOCKas
LMKJIMYECKas Tpynna  a30TCONEpPXKallero
COCIMHEHMSl, Ha3bIBACMOT0 a30THBIM OC-
HOBaHHEM. DTO NypPHHbI, UMEIOIIUE ABOI-
HOE YIJIEpOAHO-a30THOE KOJbLO, H IH-
PHUMH[IHHBI, HMEIOLIME OJHO TaKoe KOJIb-
no. Yame Bcero BerpeyaroTcs Nypu-
Hbel ageHud (A) u ryaHuH (') u nupu-
MuauHbl TuMHH (T) 1 ypauun (V). I'enern-
geckas uHpopMauus mnepegaeTcs nocpel-
CTBOM 4e€peNOBaHHs B OMNPEHENeHHON! mo-
CJIEIOBATENBHOCTH 3ITHX YETHIPEX OCHOBA-
Hu#. CnenoBartesbHO, BCSKas HacJeICTBEH-
Has uHGOpMalus 3aMIUcaHa SI3LIKOM, COep-
XaluM Beero deteipe OykBol. He 6enen
3TOT s3Ik ? Ec/M mOcMOTpeTh Ha OKpyXato-
UMHA MHp, MOJIHBIA pa3sHooOpa3us U Kpa-
COTbl, Mbl yOEOMMCS, YTO OH He MpensT-
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CTAPAR

CTAPAR

CTAPAR HOBARA HOBARA CTAPAR

CTBYEeT pa3HooOpa3sHio XH3HH, HO obecre-
yupaeT crabunbHocTh. UTObBI KOA J1ErKO M
OBICTPO «NpOYMTHIBANCA» KJIeTKOH 06e3
6GoJIbIINX 3HEPreTHYECKHX 3aTpaT, OH A0J-
%eH OBITh OCHOBAH Ha MaJIOM 4Kclie Oyks. B
npotuecce 3BOTHOLUMH 00pa3zoBajicd HMEHHO
Tako#i reHeTuveckud koa. HecmoTps Ha
CBOIO «CKPOMHOCTbY», OH HECET OrPOMHYIO
nHpopMaLHIO.

Bces monexyna IHK 3akpyyeHa B popme
[BOHHOM cnupanu. [Ise uenu cnupanu co-
€IMHEHbI BOOOPOIAHLIMH CBA3AMH, 00pa3sys
TaK HalblBaeMble KOMILIEMEHTapHble (110-
NOJIHUTENbHBIE) NOJOBHHBI, KOTOPbIE MOX-
HO CPaBHHTb C 0ObEIHHEHHBIMH HETaTHBOM
H TMO3MTHBOM. ITO NaeT BO3MOXHOCTb re-
HaM NpH yaBoeHWH obpa3oBniBaTh A0MOJ-
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Bepoamusiti mexanusm penau-
kayuu JHK, komopeii umeem
KoMnaeMenmapHslil xapaxmep
noc.edo8ameabHoCmu Ha OCHO-
ge deyx yeneir (no [dxc. Yom-
cony, 1975). H3 odnoii moae-
kyavt JHK nymem yosoenus
obpasyiomca 0ée Hogble, udeH-
MUYHBIE UCXOOHOU MOAEKYAe

HHUTEJIbHbIE HEraTHBHBIE KOMHH, opMa Ko-
TOpbIX OTHOCHTCA K HCXOOHOMY «IO3HTH-
By» KaK KJIOY K 3aMKy. JTOT JOMNOJIHH-
TebHBIA «HEraTHBY» CIYXUT MaTpHLEH (Lua-
6710HOM) npu 00pa30BaHHHM HOBBIX TO3H-
THBHBLIX komui. Tak dopMupyloTCcs nBe
napbl OJMHAKOBLIX LENed Tam, riae paHee
ObL1a TONILKO OHA. DTOT NpOLIECC KOMHPO-
BaHHU#, NO-BUAHMOMY, XapakTepeH s Jio-
6oro opraHusma.

B ocywectBneHnr pa3sHooOpa3us XuMH-
YecKHX peakuui B XHBOW MaTEpHH Kpome
HYKJIEHHOBBIX KHCJIOT Y4acTBYeT M Apyras
Gonbluas rpynna MoJsekyn-6enku. benku
coctosT M3 20 BHAOB aMHHOKMCIIOT, KO-
TOpbl€ COEAHHAKOTCA APYr € APYroM B Tak
Ha3bIBAEMYIO MOJMIENTHAHYIO LEMb.

CnocobHocte 6Genkop o6pa3soBbiBaTh
CIIOXHBIE CTPYKTYpbI NO3BOJSET UM obecne-
YMBaTb TOHKOE peryjanpoBaHue GHOXMMHYe-
ckux peakuuii. Onu obnapaior KkoJioc-
cajbHBIM (DYHKIHOHANBHBIM pa3Hoobpa-
3MEM H OTPOMHOI CMOCOGHOCTBIO K pa3nos3-
HaBaHHIO.

PaccMoTpeHHe reHeTHyeckoro koja He
OTHOCHTCH K TeMe JaHHOW kHurd. KocHem-
Csl JIHLIBL HEKOTOPBIX OCHOBHBIX ITOJIOXEHHA.
MOXHO /1M C NOMOLUBK HETHIPEX 3JIEMEH-
ToB (4eThipex ocHoanui IHK) ynpaBnsts
nocneaoBaTeNbHOCTEI0 20 aMHHOKHCIOT B
Genke? Pe3ynbTaThl HOBEWLIMX MCCIENOBa-
HHUH NOKa3bIBAIOT, YTO N1006as aMHHOKHCIIO-
Ta 3anMchiBaeTcs (Koaupyercs) koMOuHa-
uMeH Tpex OCHOBaHUH, TAaK Ha3bIBAEMBIM
TPHILTIEKCHBIM KofoM. Tak, Hanpumep, e-
HWIAJIAHHH KOOMpYyeTca TpoHKoH YVYYV -
NOCJIE10BaTEILHOCTEIO M3 TPEX YPalHJIOB.
Cama [HK, sasnsowascs sopoM Koja,
y4acTByeT B CHHTe3e Oesika He Henocpesn-
CTBEHHO, a kocBeHHo 4epe3 PHK aByx Bu-
JIOB: MAaTPHYHYIO MM HH()OPMALHOHHYIO
(vPHK) u Tpancnopthyto (TPHK). Mone-
kysa PHK Bocnpou3BOAMT reHeTHYeCKMH



Ta6auna 4. CeoiicTBa ABYX OCHOBHBIX rpynn Guosoruueckux MmoJjekyn (no &®. Kpuky)

OcHOBHbIE HyxneuHosbie Benkn
X3apaKTCPHUCTHKH KHCAOTBI

XapakTep OCHOBHOM UeMH [NonuHykneoTHAHAA INonunentuaHas
COCTaBIAIOLHME TEMEHTHI Hyxneotuast AMMHOKHCIIOTH
KosnyecTBo pa3/iniHbIX BHAOB

31EMEHTOB 4 20

JdnuHa uenu

VY PHK oxosno 5000 nykaeotuno Ot 100 mo 1000 ammHokHCIOT

YV JHK ot 10000 ao 100000

u Gonee
Tun 3akpyuuBaHHA
CIIUpAIb.

YV AHK npasunbHas asoitnas CrloXHOe; MHOIAa MpoCTas CIH-

paJib, 338BHTas B CIOXHYIO KOH-
durypanuio

xon, 3anucanublit B JJHK, # nepeHocuT 3a-
[HCh K HaXOJSLIMMCS B LIMTOILIa3Me pudbo-
coMaM. JT0 CyOMHKPOCKOIHYECKHE BHY-
TPUKJIETOYHBIC YaCTHULIbI, B KOTOPBIX IIPOUC-
XOIUT «cOopka» GenKkoB U3 aMHHOKHCIOT.
IeHeTHYECKHH KOJ €AHMH IS BCEX >XHBBIX
OpraHU3MOB.

Ipennonaraercd, 4TO MEPBOHAYAIBHO
xoa ObL1 Hosiee NPUMHTHBHBIM, OJHAKO OH
COBEPILCHCTBOBAJICA B MPOLIECCE IBONIIOLIMU
IyTEM eCTEeCTBEHHOro 0T0opa, T. €. corjac-
HO 6HOoNIOrHYeCKHM 3aKOHOMEpHOCTM. [o-
3TOMY YHHUBEPCAIbHOCTD KOa 00BbACHAETCS
HE TeM, 4TO APYroi KOJ HE MOXET Cylle-
CTBOBaThb IO XHMHYECKMM IIpUMHHAM, a
TeM, YTO BCHKOE €ro H3MeHeHHe ObLIO OBl
netajapHbIM. M3BecTHO, 4TO reHeTHuecKas
HHGOPMALIMs 3AMHCHIBACTCA Ha aTOMHOM
ypoBHe M mobasd «olIubka» Haxe B He-
CKOIbKO aTOMOB MOXET INPHBECTH K TH-
6enbHBIM nocneacreusM. KM3ginnas aBoii-
Has cniupans Monekyasl JIHK upessbiuaitno
ToHKa (10 aTOMOB B NOIEPEYHOM HaIIpaBJie-
HHH), HO OT Hee 3aBMCHT XH3Hb.

C oOpa3zoBaHHeM CJIOKHBIX YJIbTPaMoO-
NeKyJIAPHBIX CHCTEM (HYKJICHHOBBIE KHCJIO-
Tol, Oenkn, B TOM 4ucie GepMeHTBI) U Me-
XaHM3Ma MIOCHTHYHOTO BOCIPOU3BEIEHHUS
(reHeTH4ecKoro Koa) 3aropaercs 3aps *KHu3-
HH Ha 3emJe. B Hauane cneayiolero sra-
na, KOTOPbl HEBO3MOXHO TOYHO OTrpPaHM-
4uTh, OOpasyroTcs OMOJOrHuecKue MeMm-
GpaHbi-OpraHeIbl, OTBETCTBEHHBIE 3a (Pop-
My, CTPYKTYpY H aKTHBHOCTB KJIETKH. buo-
JIOrH4eckrie MeMOpaHbl TOCTPOEHBI U3 arpe-
raToB OEJIKOB YU JIMIMIOB, CIIOCOOHBIX OT-
rPaHUYATh OPraHUYEeCKoe BEIIECTBO OT
cpedbl U CIIYXHTb 3aHIMTHOH MOJIEKYJISp-

Ho#t obonouxoil. Ilpenmonaraercs, 4TO
obpa3oBaHne MeMOpaH MOTIJIO HavaTbCs
elile B npotecce GOpMHpPOBaHHSA KOaLEpBa-
ToB. Ho 14 mepexoga OT koalepBaToB K
HCTHHHO# XUBOH MaTepun Obui HeobXxo-
UMbl HE TOJIbKO MeMOpaHbl, HO B KaTallu-
3aTOpbl XMMMYECKHX  IIpolieccoB —dep-
MeHTbI (3H3uMBbI). [Ipenbuonoruyecknii or-
60p KoalepBaTOB YCWIHMBA1 HAaKOIUICHHE
6€eIKOBOIIONOOHBIX  HOJIMMEPOB,  OTBET-
CTBEHHBIX 33 YCKODECHHE XHMMHMYECKHX DEak-
1uil. PesynbtaTel oT60pa GUKCHPOBAHCH B
CTPOEHHH HYKJIEMHOBBIX KHCIOT. Cucrema
yCIemHo (OCMBICJIEHHO) paboTarolux Io-
cnenoBaTenbHocTell Hykieotunos B JJHK
YCOBEpPLICHCTBOBA1aCh UMEHHO MYTEM OT-
6opa. Bo3HHKHOBEHHE CaMOOpPraHM3alMU
3aBHCEJIO KaK OT HMCXOZHBIX KOCMHYECCKHX
(XMMHY€ECKHX) NPEIITOCHIIOK, TaK H OT KOH-
KPETHBIX YCJIOBHi 3eMHO# cpeapl. Camoop-
raHu3anus He IIPOCTO HMMAHEHTHOE CBOM-
CTBO MaTepHH, OHa BO3HHKJIA KaK peaklus
Ha ompezefenHble ycnosus. I1penbuonoru-
YeCKHH 3Tal— XUMHYECKHHA H MOXeT ObIThb
OTUCAH NPUHIUNAMH KBAHTOBOM MEXaHHKH.
s Hero xapakTepHO AUBEPreHTHoe (pas3-
HOHANpaBJieHHOe) pa3BuTHe. [Ipu 3TOM
«OTCEHBAJIOCH» MHOXECTBO Pa3/HYHBbIX HE-
yJavYHbIX BAPUAHTOB, IO TeX MOp IOKa Oc-
HOBHbIE YePThl CTPOEHUS HyKJICHHOBBIX KHC-
JoT # OelkoB He NOJYYWIH OTJIHYHYIO
«OLEHKY» €CTeCTBEHHOro oT6opa. BozMoxk-
HO, CYLLIECTBOBAJIM U IPYTHE BapHAHTHI, IpU
peasIn3aLy KOTOPBIX XU3Hb MpHoGpena 6b1
JIpYTHE YEPTHI.

[enetnyeckuii xon chopMupoBajcs, no-
BH/IUMOMY, Ha MOCJIETHEM 3TaNe 3BOTIOLHMH
$a30B0-0060cO6ICHHBIX OPraHUYECKHX CH-
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cTeM (npoOHOHTOB). DTH CUCTEMBI IIpH-
obpenu cnocoOHOCTE COBEPILEHCTBOBATH
CBOIO OpraHM3alMiO myTeM NpeaGHOIOorH-
4eckoro oTbopa caMHUX CHCTEM, a He TOJIBKO
OTZAENbHBIX MOJIEKYJ. JTo ObU1 yXe cre-
OyIOWHA YPOBEHb OHOXHMHYECKOH 3BOITIO-
IIMH, KOTOPbIA obecnednBa Kak IOCTONH-
CTBO NMPOCTPAHCTBEHHOW M AMHAMMYECKOH
CTPYKTYPbI YJIbTPaMOJIEKYJISIPHBIX CHCTEM,
TaKk M BO3pacTaHue X HH(POPMAalUHMOHHBIX
BO3MOXHOCTelH. BeposTHo, TOrna xe 6buto
TIOJIOKEHO Ha4Yal10 CHELMaIN3alMy IBYX BH-
nos HykjeuHoBbIx kucior-JJHK u PHK.
JAHK o6o03Haunnack Kak [JIaBHBIA «IIpo-
IPAMMHCT M HHCIEKTOP» MOJIEKYIAPHOTO
camoBocnipon3Besenns. PHK npunsia Ha
cebs ponb «uHpOpMaTOpa» U NMepeHocYHKa
reHETHUYeCKOH TIporpammbl. Pan  yyeHbIX
CYHTAIOT, 4TO mepBble (POPMBI HYKJIEH-
HOBBIX KUCJIOT ObLH npeacrasiieHsl PHK-
NMoJ00HBIMH [OJHMEpPaMH, KOTOpbIE COde-
Tau B cebe cnocobHOCThL Kak HakaIlUIMBaTh
U nepeasaTh FeHETHYECKYIO HHGOPMaNHIo,
TaK ¥ y4yacTBOBaTh B CHHTe3e OenkoB. Pas-
neneHue GyHKuuii Mexay IBYMsA BHAAMHU
HYKJIEHHOBBIX KHCJIOT OTKPBUIO HOBBIE IO-
PH3OHTBI Nepes 3Bosmonued. «B npouecce
3BOJIIOLMHU NPOOHOHTOB,— uilteT OnapuH,~
66110 HCIPOBOBAHO M OTBEPrHYTO HE MEHb-
1ue, a, BO3MOXHO, U 3HaYHTENbHO GoJblie
BapHAHTOB OPraHH3alMH, 4eM, HalpHMeED,
CTymeHeit MeXay TUIaBHUKAMH akKyjibl H Ye-
JIOBEYECKOH DYKOM».

Mocne o6pa3oBaHus FeHETHYECKOTO KO-
Ja 3BOJTIOLMS CTAHOBHTCA TEMOH C BapHa-
uusaMH. YeM Janblite OHa APOABHIAETCS BO
BPEMEHH, TEM MHOTOVYMCIIEHHEE H CJIOXHEe
Bapuauuy. OIHaKo 3BOIIOLHS €LIE B CAMOM
Havase. Munyno 1-1,2 Mapa. ser co Bpe-
MeHH oOpa3oBaHus 3emuin. TIpoGHOHTEL,
6eccniopHo, pa3BHBAIMCL B aHa3pobHOI
cpene. OHH HCIIOB30BAJIH IS CBOETO POC-
Ta TOTOBBIE OPraHM4ECKHE COCIMHEHHS,
CHHTE3UPOBAHHbIE B XOJI€ XMMHYECKOi 3BO-
JIIOLMH, T. €. ObLIH reTepoTpodHbIME. [Tpo-
OHOHTHI HyXAaMMCh B Pa3JIMYHBIX XHMHYC-
CKHX COeIMHEHHX —HYK/IeOTHAaX, aMHHO-
kuciortax u ap. Eciu 681 npo6uoHTEl OTAa-
Ju cebs Ha KOHCYMAlio, HHYEro He Npo-
U3BOJfA, TO OpPraHHYeCKHE BellecTBa ObUIH
651 6bIcTpO Mcyepnanbl. [IpoGHoHTH 061a-
JaTd CIMILKOM OTPaHHYCHHBIMH BO3MOX-
HOCTSMM (HH3Kast CTENEHb TIeHETHYECKON
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HHGOpMaLHH), YTOOBI JIETKO CHPABJIATbCA C
BO3HHKAIOIAMH IIPENSATCTBUAMH B YCJIO-
BHUsAX, KOrda OHH obecliedHBas CBOE Cyllle-
ctBoBaHue nyreM aupdysnu. HeBozmoxno
NpeJCTaBUTDb, YTOOBI XU3Hb Ha 3TOM paH-
HEM 3Talle CyllecTBOBaa B GopMe OJHOTO
BUZa OPraHU3MOB: OH OBl ObICTpPO HcHepnat
cBOH «TepBHYHBINA 6ynpoH»! Kak nokasaia
nocieayroas BOTIOUUA, NTPOOHOHTHI H3-
6paJti IMyTh C ONTUMHCTHYECKUMH NEpCIIek-
tuBamu. Ha nepBoil cryneHu nposBuiach
TeHJEHIMs K npuobperennio OoJbiIOro
pa3Hoobpa3us ¢BOKHCTB, B IEPBYIO OYepelb
K BO3HMKHOBEHMIO CIIOCOOHOCTH CHMHTE3M-
pOBaTbh OpPraHUYeCKHE BELIECTBA M3 HEopra-
HHYECKMX COEJMHEHHH C HCIOJb30BaHHEM
COJIHEYHOTO CBETa, T. €. K BO3BHHKHOBEHHIO
aBTOTpodHOTO mMUTaHus. MHOXecTBO Ba-
puaHTOB OBUIO «mepenpoboBaHo» Tniepen
TeM, KaK JOCTHIHYTb BECbMa BaXXHOTO pe-
3yJbTaTa—NOABJIEHUST OpraHell, O KO-
TOPBIX Mbl yXe€ ynmomuHaId. K HAM oTHO-
CATCA: MUTOXOHIPHH, OTBEYAIOLIUE 38 Me-
Tab0JIH3M KJIETKH ; XJIOPOILIACThI, OCYILECT-
Bisrorue GpoTocHHTE3 ; pHEOCOMBI — MECTO,
TZle COBEpIIaeTcs Hpolecc CHHTe3a Oenka
mo uncTpykuud JHK; xpomaTtul 4 no3n-
HUI €ro aHaJIor XPOMOCOMBI, KOTOPBIE OT-
BEYalOT 32 TOYHYIO Hepenady Hacien-
crBeHHbIX YepT. JIx.bepHan noruyno gomy-
ckaet, 4yTo A0 obocobaeHus KIeTKH opra-

Penauxayun JJHK na ypoene
MOAEKYAAPHOLL yenu (88epxy ) u
Ha ypogHe HyKAeomuoos (eHu-
3y) (no I'pobwmetiny, 1968 ).
Kaxcoan uz osyx yeneii (I, 11)
UCXOOHON 080LHOW cnupaiu
eocnpoussooumcs ( penauyu-
pyemca), u co30aomca oge
nosvte yenu. ITocaedosameab-
HOCMb PACROAOICEHUA HYK €O~
MUOHBIX NAp 8 HOBOU MOAEKYAe
00UHAKO8A U MOYHO cOOMEem-
cmeyem nocaedo8ameabHoCmMu
8 UCX00HOU Mosexyse. Mexa- 7
HU3M 80CNPOU3BEOEHUA HA
YPOBHE HYKACOMUO08 — munuy-
HaAa camocbopka, a Ha yposHe
yeneii umelom mecmo packpbi-
mue no muny 3acmexcKu-mo -
HUU U MaAMPUYHAA PenAUKAYUA
HYKAeomuowoil nocaedosame b-
Hocmuy
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HEJUTbl MPOLUIH CTAHI0 CAMOCTOATEILHON
KH3HH.

B cBoe Bpemsa XonfeiH BhICKa3an npef-
nojioxeHue, 4yro Gaxrepuodarn u apyrue
BHPYCHI ABJAIOTCH, MO-BHAHMOMY, CBA3YIO-
LIMM 3BEHOM MeXIy NpeKH3HbIO (Tpo-
6HoHTaMH) M xu3HbIO. Ho BHpyC He opra-
HH3M, OH He HMeeT cobcTBeHHOro obmena
BELLECTB H MOXET Pa3MHOXaTbCA TOJIBKO
LpH NONaJaHHH B KJIETKY. ITO, OYEBHIHO,
JereHepupoBaBliie  (BTOPHYHO  ympo-
1IeHHbIE) GOPMBI, KOTOPbIE BO MHOTHX OT-
HOUIEHHAX IMOXOXKH Ha HEKOTOphle oOpra-
HeJutbl. OHH NPHCNOCOOHIIHCE K BHYTPHKJIE-
TOYHOMY Mapa3HTH4YecKOMy 00pa3y cyiue-
CTBOBaHHA.

INpuMuTHBHEHIIMMH CBOGOAHO XHBY-
LIMMH OpraHH3MaMH ABJISIOTCA TaK Ha3bl-
BaeMble MHKOIUIa3Mbl. OHH HMEKOT 3Jie-
MEHTBI, KOTOpble OOHapyXeHbl B KJIETKax,
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Cxema nepexoda om xumuve-
cKoll J80.Moyul K Buoaozuve-
ckou

HO B 4YpE3BbIYAHO YNPOLLEHHOM BHIE. DTO
MOXET YKa3blBaTb Ha NMPHMHMTUBHOCTb, HO
TaKXe MOXeT ObITh CJIEICTBHEM BTOPHYHOH
JiereHepaluH, CBA3aHHOM C Mapa3uTHYecKoH
XH3HbIO, Kak moyaraer bephan.

B 1977 r. amepukaHCKHiH OHOXMMHK
K. Boy3 11Mpoko OnoBecTHII O pe3yabTaTax
OIOHOTO CBOEr0 MCCIEJOBaHHA, KOTOpbIE
00BABUII OTKPLITHEM NEPBOH GOPMBI XKH3-
HH. B ropayux (65-70°C) HcTOoYHHKaX HMen-
JIOYCTOHCKOTO TNapka OH OOHapyXun M-
KpPOOpPraHu3Mbl, KOTOpble  MOTJOIIAIOT
JBYOKHCh Yrjiepoja W BOAOpOJa H BhIAe-
nsaoT MeTaH. Tak Kak CerofHA H3BECTHBI
[IBE OCHOBHbIE (POPMBI KU3HH — PACTEHHA H
XHBOTHBIE, TO METAHIPOU3IBOMASALUHE Opra-



HU3MbI ObUIH 00DBABIIEHBI TpeThbell ee dop-
MO#. A B CYLUHOCTH, TpeTbs JIH 310 dopma
KHU3HH HJIM TlepBasi, KOTOpas Mo3Xke Jaja
Hayaao Apyrum?

B HacTosilee BpemMs OOLIENPHHATO, 4TO
NpOOKOHTBI UMEJIH HEPThI HEeIOYCTOHCKHX
METAHNPOH3BOIAIIUX «OAKTEPHID» H KUK
6e3 kuciopoa, ¢ NOMOUILIO PepMEHTALIHH.
OtkpbiTHe Boy3a 6eccnopHo B OTHOILIEHUH
pa3BHUTHUS METaHMPOU3BOIALLMX MHKPOOD-
raHu3MoB. Ho sBistoTcs JIM OHHM mpeacTa-
BUTEJIIMH NIEPBBIX OPTaHH3MOB WJIM Npel-
CTaBNAOT cO0OH pe3ysbTaT BTOPHYHOIO
ApHCHOCco0 IeHNs U AereHepauu OakTepuH,
He M3BECTHO. MHOTHe CrIeMaINCThl CKENTH-
YecKH MpHHsUIH coobenue K. Boysa He us-
3a TPAAMIMOHHOTO HENOBEPUS K CEHCAllUH,
a MOTOMY, YTO M3BECTHO MHOTO COBpe+
MEHHBIX aHa’poOHbIX OaxTepuit, KOTOpbIE
KHUBYT 34 CYET PA3IMYHBIX BHAOB (depMeH-
Tauuu, GOTOCHHTE3a UIH XHMHYECKHX MpO-
neccos. K. 'pobmirefin, amepuxaHckuit
61onor u OHOXMMHK, NPHBOIUT Xapak-
TepHbiE€ NMpHMeEPbI NpUcnocobieHus GakTe-
puit k ropsuum (10 80°C) pacTBopaM nyTeM
NOCNeAOBATENbHOH «KOJIOHU3ALMHY» pa3-
JIMYHBIMH [TOKONEHHAMH OTAENbHbIX TeMIe-
paTypHBIX 30H, HayMHas oT 30 u no 80°C.

OueBHIHO, HCTHHHASN XU3Hb HAUHHAETCS
¢ NOSIB/IEHMS KJIETKH. bHonornyeckne MeM-
6paHbl NOMOraloT OOGbEOMHEHHIO OT-
JeJbHBIX opraHenn (MeMOpaHHblE oOpra-
HEJUTbl M OpPraHeJIbI-HacTHIBI) B E€IHHOE
uesnoe. O6pa3yeTcs HCTHHHAA OCHOBA XKH3-
HH, 3HaMeHylolas coboii ckayok B HBOJIO-
uud. OYeBHAHO, mepBble KJIETKH INPHMH-

THBHbI, OHM HE HMEIOT sIpa (IPOKApPHOTHI).
B HacTosmIee BpeMs TakOBbI DAKTEPUH U He-
KOTOpblE ApYrHe MHKpPOOpraHusmbl. OHH
MOSIBUJIMCB OKOJI10 3,2-3,5 MIIpA. €T Ha3and.
3aTeM Ha4ajoch Pa3sBUTHE KJIETKH C SIPOM
(3yKapHoThl), COAEPXALUHM XPOMOCOMBI —
OpraHejUTbl, KOTOPbie XPAHAT C MNOMOUIbLIO
AHK u nepenaioT HacneACTBEHHbIE YepThl
KJIETKH.

TlepBsie kneTk# 6pLIH NPOOOPA3OM BCeX
HBbIX OPraHH3MOB: PACTEHH, XUBOTHBIX,
6akTepuii. [lo3xke, B mpoiecce 3BOJIIOLHH,
NOA BO3JEHCTBUEM AapBHHOBCKMX 3aKOHOB
€CTECTBEHHOI0 OTOOpa KJIETKH COBEpIIECH-
CTBYIOTCS, BCJIEA 3a MPOKApHOTAMH M 3yKa-
PHOTaMH OTIEJIIETCA TPETbSl KAaTErOpUs—
CHELHATH3HPOBAHHBIE KJIETKH BBICILIMX MHO-
TOKJIETOYHbIX, PACTCHUH H >KUBOTHBIX — Mé-
TapUTOB H MeTa3oa.

CroxHblE NPOUECCHl XMMUYECKOH 3BO-
JIIOLMH, KOTOpas NMepeXoJuT B GHOXHMHYE-
CKYI0 ¥ OHONOTHYECKYIO 3BOJIIOLMIO, MOTYT
OBITL BHIPaXCHbI B BHAE MPOCTOM CXEMBI:
aTOMBI — MIPOCTBIE  MOJIEKYJIbI — CJIOXKHbIE
MaKpOMOJIEKYJIBl U YIbTPaMOEKyJISIpHbIC
CHUCTEMBI (IPOOHOHTHI) — OHOKJIETOYHbBIE
OpraHM3MBI.

[epBsblii mar caenad. 1o ObUIO CaMbIM
TpyausiM. Ha stane npeabHosnornyeckoit
3BOJIIOUHH «HCTIpPOOOBaHO» MHOXKECTBO Ba-
PHAHTOB AaJIbHEHILIETO Pa3BUTHA UCXOTHBIX
yriaepodHsix coenuHeHuit. Hauano moxHo
NMpeICTaBHTh KaK CJIOXHOE MNepeIvieTeHne
Pa3/IHuHBIX [OPOT, KOTOpble NOCTENEHHO
PacXoaATcs, a XKU3Hb U3OHPAET OOUH MYTh.
Hpyrue ocraioTrcs TOporaMM HHKyJa.
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3. [IEPBBIN HIAT CHEJIAH

Janbiue BCEro BeJET MEHA Ciy-
YaiHbIA NyTh, 10 KOTOPOMY HAY, HE
3Has M He cnpammsas Kyna. M mer
BO3BpaTa C 2TOTO NYTH.

Baaza Jumumposa

OKAMEHEBIINE

3AITMCH

PAHHEN 2BOJIIOIIUU

3amicH B KKHHTE XH3HH» MOXHO CpaB-
HHBaTh C IMCbMEHHOCTbIO. PaHblue Bcero
BO3HUKAIOT HEACHBIE 00pa3nl Guoopranute-
CKHX MOJIEKYJ, NOTOM INOSBIAIOTCH «CO-
rnacHble 6ykBb» MEMOpaHHBIX OpraHesu,
332 KOTOPbIMH CIELYIOT «TJIACHBIE» KJIETKH.
CoenHeHHe 3THX «3HAKOB» (ClIEJOB) CO-
3aaeT a30yky HaykH O JpeBHEH XU3HH —Ma-
neontonorun. Hccnenys oxameHeBuime
OCTaTKH [peBHed JKH3HH, MaJIEOHTOJIOTHA
OTKPBIBAET UCTOYHHK BOJIHYIOLIEH KAPTHHbI
3BOJIIOLMOHHOTO MpONECcca OT €ro Havaja
[0 Haumx gxei. [Ins paHHHX 3TanmoB KCTO-
pHM 3eMNH 3Ta KapTHHAa BeCbMa HEMOJIHAf
H3-3a OTPOMHOM OTHAaJICHHOCTH OT Haulero
BPEMEHH.

OxaMeHEBIIIHE OCTATKH, KOTOpbIE MEI
o6HapyXHBaeM B 3eMHbIX IUIacTax, CBHIE-
TENILCTBYIOT, YTO MEPBhIE 3a1THCH B HCTOPHU
KHM3HH COenanbi  000cOoONCHHbIMU  (IH-
CKpeTHbIMH) (OpMaMH, KXOTOpbi€ MpO-
SBJIAIOT OCHOBHBIE 4YEPTHl COBPEMEHHBIX
MHKPOOPraHH3MOB (HampuMep, GakTepuii).
H3BecTHO, 4TO AMHAMHYECKHH XapakTep
XU3HEHHbIX NPOABJICHUI COBPEMEHHBIX Op-

TaHH3MOB 3aBHCHT OT CTEI€HH HX 000co6-
JIeHHOCTH (MHAMBHAyanu3auuu). Bor mno-
YeMy MOABJIeHHEe OHOJIOTUYEeCKHX MeMOpaH,
OTKPBIBAIOUIMX BO3MOXHOCTb Da3JesICHHs
OTHOCHTEJIbHO aMOP(HHOIO OpPraHUYecKoro
MaTepHaia (mepBHYHOTO «OyJIbOHA» MU
CYOBHTQJIBHBIX 30H), HNPHBOJMT K pELIH-
TeJbHelleMy [Iary: MOsiBleHHIO ($a3oBo-
060cobneHHBIX cHCTeM (TPYHN HyKJIEH-
HOBBIX KHCIOT W 6enkoB), xoTopble na-
JId HAYajo NEPBLIM OpraHeilylaM M KJeT-
KaM.

[ManeoHTONOrMUeCcKHe AaHHbIE ApEBHEH-
IUMX OCaJOYHBIX IUTACTOB  CBUAETEJNb-
CTBYIOT, 4TO NOOPraHU3MEHHBIH 3Tan B 3BO-
JpouMu mpopospkancs 1,5-1,6 mapa. net
nocjie o6pa3oBaHHs 3eMIH KaK IJIaHeThI.
Otot 3Tan 6bla cnekTakieMm Oe3 3pHTeNeH,
HOJHbIM npeBpaTHocTed. C TOYKH 3peHUS
XH3HH 3TO ObLIO BpeMs rTyOOKOH THILIHHBI
[0 TOTO, KaK 3arpeMSAT INEPBble aKKOP/bl
BOJIHYIOLIEH KAHTAaThl XHU3HH. 31€Cb YMeECT-
HO BCIIOMHHTH O METOJ3X H30TOIHOrO Jia-
THPOBaHHA. ITO NOMOXET OTOABHHYTH 3a-
HaBeC U B3[JIAHYTH Ha OJHY HeBOOOpa3sHMo
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OTOAJIEHHYIO ClLIEHY, HAa koTOopo# 6necHynu
MCTOKH JKH3HH.

Kpunrto3ofickuii 30H (taba. 1) oueHs
GelleH OCTaTKaMH OPraHH3MOB, HO OTKpbI-
THA MOCJIEJHHX JIET CBHAETENLCTBYIOT O MO-
CTENEHHOM HapacTaHMuM pa3HooOpa3zus.
Ceenenns o HadanbHbIX 1-1,5 mMapa. ner
HCTOpPHH 3eMJIH 4pe3BbIYAHHO CKYIHbI.
[IpHyHHA ITOrO HE TONBKO B TOM, 4YTO IO-
po/b! 06pa3zoBaiHCh HA CAMOM PaHHEM 3Ta-
ne HCTOPHH IUIaHETbl, KOrJa pa3BHBa/IHCh
JIMLLB 3aPOJBILIH XH3IHH — NpobHOHTEL. Jle-
TOINHKCh HE sicHa M H3-3a raybokoro merta-
MopdH3Ma MOpOA, KOTOPbIH YHHYTOXHI
cnebl nepBbIX XHBBIX cywecTs. [TosTomy
TPYIHO ONpPEEHTh H AOCTATOYHO 060CHO-
BaHHO OXapaKTepH3OBaTh MEPEXond OT XH-
MHYeCKOH JBOJIFOLHH K OHoNoruyeckoii. Be-
pOSATHEE BCEro, 3TOT MEPEeXO] COBEPLUMIICH
okoJio 3,5 mapa. net Hazaa. O6 3TOM CBH-
[ETEeJIbLCTBYIOT HAXOJKH OKAMEHEBLIMX MH-
KPOOPraHM3MOB B DaHHHX KPHNTO30MCKHX
(apxefckux) nopoaax BO3pacToM
3,5-3,8 mupa. ner. Haxonxu nepBbix MoJe-
KY/JAPHBIX OKaMEHEJIOCTeH MOTyT MomMo4b
00BACHEHHIO ITOr0 3HaMEHATENLHOr O nepe-
XoJa H 0ocoBGeHHOCTEH XKH3IHH B €ro Hayane.
Kak ormeuaer Pyrten, cpean npesHeiilumx
OKAMEHENIOCTEH BCTPEYAlOTCA  MOJIEKYJIbI
LIEIOYHOTO H30MpeHoBOro paga (puraH H
NPHCTaH), KOTOpble, BEPOATHO, MNpeacTa-
BASIOT (parMeHTHl MosleKynbl Xnopodun-
Ja. 3TO MO3BOJIAET NPEANONIOKHTB, HTO
npouecc (OTOCHHTE3a Ha4ajCs elle Ha
CaMbIX PaHHMX CTaJMAX Pa3BHTHA XH3HH.

Kakue naneoHTOnoruYeckue JaHHbIE
HMEIOTCA O mepHole paHHell 3Bomouun?

HpesHeiiune, orT4actH  npobiema-
THYHbIE OKaMEHENOCTH ObLIH OBHapyXeHBI
HECKOJILKO JIeT Ha3a/l B ['peHnanauy B kBap-
uuTax sospactom 3,8 mupa. net. [pu Mu-
KPOCKONHYECKOM HCCIE0OBAaHHH Tpenapa-
TOB M3 JTHX KBAapLUHTOB 3anaJHOrepMaH-
CKHe yueHble 0OHApPYXHIIH MEJIKHE KpYTJble
HJIH OBaJIbHO-YJIHHEHHBIE TeNblia, coaep-
Kalllue yriepofHele coeauHeHusa. Tenbua
uMenH (parMeHTbl Kancyibl, BEPOATHO
OCTaTKH BHELIHEH 000N04KH, XapakTepHOii
s MHKpoopranuimos. Ho Heyxenu BO3-
MOXHO, 4TOOBI apeBHHe OGHONOrHYecKHe
MaKpOMOJIEKYJIbl COXPaHHJIMCh B MOpoae
MHUIIHApABE! JieT? 3TO BO3MOXHO 10 Clie-
AYIOLMM NPHYHHAM : HEKOT 14, KaK 3TO Mpo-

Buozennvie obpazosarun
(cmpomamoaumst) é dokem-
6puitickoii cepuu [Joaomum,
HOxcnan Adpuxa (no Pymen,
1973)

MUCXOOMT M CEerofHA, MHOTHE OJHOKJe-
TO4HbIE OPraHH3Mbl CTAHOBHJINCH 3apoObl-
uieM 00pa30BaHUA MENKHX LIADHKOB (KOH-
Kpeuuii) kpeMHuctoro BewlectBa. [lo3xe
ITH KPEMHHCTbIE LLIAPHKH YBETHYHBAIOTCH,
KPHCTAJLIM3YIOTCA M MTPEBPALLAIOTCH B MPO-
YyHble repMeTHYHBIe «KoBYerm». IToaTomy
BCE [IpeBHEMHILIHE OKaMEHEBILIHE MHKPOOpra-
HM3MBI OOHapyXMBalOTCS B KPEMHMCTBIX
nopoaax. Cpeau COTEH OJHOKJIETOYHBIX Op-
raHM3MoB, norpebGeHHbIX B KBapUMTax, 06-
HapYXHBAKOTCA TaKue, KOTOPbIE HAXOOATCA
B cTaauu neneHus. B Te nanexue spemena,
KaKk M CEerofHs, pa3fieJieHHI0 Ha MaTepHH-
CKYIO M JIOUEPHIOIO KJIETKH MpeIecTBOBa-
no obpa3oBaHue NBOWHOH MNeEpPEropoIKH.

Haxonku B TrpeHNaHOCKHX KBapLHMTaXx
SBJIAFOTCH HACTOJIBKO IPEeBHUMH mpobiema-
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THYHBIMH MHKPOOPIraHM3MaMH, YTO NO3BO-
JIAIOT BO3POJMTH CHOPLI BOKPYI FHIOTE3b!
KOCMHMYeckoro noceea. Kak ormeuanocs pa-
Hee, mMpobneMa BO3HUKHOBEHHS XH3HH He
CTaHOBHMTCS AICHEE, €CJIH TIEPEHECTH MOABIE-
HHE TIepBBIX OpPraHM3MOB B [aJieKHH Koc-
Moc. Bce Hay4Hble OaHHble MOATBEPXKAAOT
npasoty k. Bepuana, uto «...Ham HeobXxo-
JHMO paccMaTpHBaTh BO3HHKHOBEHHE XH3-
HH B npenenax CoJIHEYHOH CHCTEMBI B Lie-
JIOM, @ He HCKJIIOYHTENIbHO Ha 3emute. OaHa-
KO MMEHHO Ha 3eMJie Mbl MOXEM H3YYHTb
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Pexoncmpyxyun dokembpuil-
ckoit gaymvt uz duakapel, As-
cmpaaua (no Iaeccuepy

u Yaidy uz pabomer Pymen,
1973). Moka3zansl caedyrowue
NCUBOMHBIE . KULWEYHONO-
Aocmubie (1-10), koabuamote
uepeu (11-14), usenucmonozue
(15, 16), dpyzue opzanuszme
(17, 18)
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3BOJIIOLMIO XH3HH, 0COOEHHO ee MO3JHHE
cTagum». B pane 3ameuatensHelx pabot, u
ocobeHHo B knaccuyeckod  pabore
M. KenBuHa 0 XMMH4YECKOH 3BOJIIOLIHH, MO-
Ka3aHO TOCTENEHHOE YCJIOKHEHHE Yrie-
POOHBIX COeqHHEHH HAa nepBHYHOMH 3emute 1
MOABJICHHE TIEPBBIX MOJIEKYIAPHBIX HCKO-
NaeMbIX.

Kpome rpeHiaHICKHX HAaXOJOK, ABJANO-
lMxcs npobieMaTHYHBIMM, [OpEBHEHIIHE
JAOCTOBEpHbIE OKaMEHEBIIHE MHKpOOpra-
HHU3MEI 06HapyxeHbl B FOxHo#t Adpuke, B

14

TaK Ha3blBaeMoil cucteme CBasuiieHa BO3-
pactom 3,0-3,5 Mapa. ner.

Cucrema CBa3ujeHI MMEET MOLIHOCTh
HECKOJILKO TBICSY METPOB M MOJpa3lenseT-
Cs Ha JIBE CEPMH: HIDKHIOW — OHBEpBAaXT M
BepXHIOK — Our-Tpu.

Cepus OHBepBaxT NpPEHMYLIECTBEHHO
BYJKAHOr€HHass H BYJIKAHOT€HHO-0CAM04-
Has, B ee nopoAax oOHapyXeHbl Kak MoJie-
KYJISpPHbIE MCKONAEMble, TaK H MCTHHHbIE
OKaMeHEeBIIIHe MHKpoopraHu3ambl. Ocobbli
HHTEpEC MPEeNCTABsET OOHAPYXEHHE TAKO-
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TO XapaKTepHOTO MOJIHMeEpa, Kak Croporo-
JIEHHWH, KOTOPbIH BXOAHWT B COCTaB APEBHHX
H COBPEMEHHBIX MHKPOOPTaHH3MOB, a TaK-
ke MEJIKHX Tejell, BepOSATHO, GakTepuas-
HOro mnpoucxoxieHus. Bospact nopon-
okono 3,5 mapa. jser. M3oronHbie cooT-
HoweHus !2C/13C mo3BONAIOT AONMYCTHTH,
yTO B nepuon 3,8-3,5 Mupa. NieT Ha3ax yxe
NOABWINCh NepBble (HOTOCHHTE3HPYIOLIHE
ayToTpodHBIE OpraHu3Mbl, KOTOphIE BMe-
CTe ¢ OpPEeBHHMH TIeTepoTPOdHLIMH MpO-
6HOHTaMH XHJIH B aTMOcdepe, NoYTH mos-
HOCTbIO JIHIUEHHOH cBOGOAHOrO KHCIIOpO-
na.
Cpean ocafiouHBIX TOPOA BbILLIENEXKA-
weit cepun Our-Tpu (depHbie TNHHHCTBIE
CJIaHLbl M KPEMHHCThIE NMOPOIbI) 0GHApy-
XEHbl nepBble Haubosee YeTKHE OCTATKH
MHKPOGOCCHIIHHA C IBYXCIIOHHON KNEeTOYHOH
obonoukoii, nogobHoii kieToyHoi obonou-
K€ MHOTHX COBpeMeHHBIX Gaktepuii. Hute-
BH/HbIE NMPEICTABHTENH ITHX APEBHHX MH-
Kpooprauuimos ObutH HasBaubl FEobacte-
rium isolatum (amuHo# 0,7 MK), a chepou-
nanbHble, Ha3BaHHble Archaeosphaeroides
barbertonensis (nmmametrpom 17-20 Mxk), oT-
HECEHBbI K CHHE-3€JIEHBIM BOAOPOCIAM (LiHa-
HesM). [To naHHBIM pyGHMIOMEBO-CTpOHLHE-
BOro Meroaa so3pact cepun Pur-Tpu 60-
nee 3,1 mnpa. ner.

B 3um6a6Be (o6nacte Bynapaiio) o6Ha-
pPyXeHbl OpeBHeiiuMe OHoOreHHnle oca-
HOOYHBIE MOPOABI —CTPOMATONUTHI, MNpel-
CTaBJICHHBIE CJIOHCTBIMH W3BECTHAKAMH Ce-
pun Jdomomur. CTpomMaToNUTHl Npencra-
BAAIOT CO6OMH MPOAYKT XH3HEAEATENILHOCTH
CHHe-3eJIeHbIX Bogopocied M OaxTepmii.
Bo3pacT 3tux 6uoreHHbIx 06pa3oBaHHuii 60-
nee 2,7 Mapa. net, sepoatHo 2,9-3,0 mupa.
JIET.
B cnaHuax xenesopyaHeix (opmaumii
Coynen (CesepHas Amepuka) ¥ Butsarepc-
pann (FOxnas AdpHka) oOHapyxeHbl 10-
BOJILHO Ppa3HOOOpa3’Hble OKaMEHEJIOCTH,
NpeACTaBlIeHHbIE OJHOKJETOYHBIMH Opra-
HM3MaMH CO CJIOXHOH BHYTPEHHEH CTPYKTY-
poi. Bospacr oaTHX <¢opmaumii-okoso
2,7 mapa. net. [lopoasl 3HaMeHUTOro 30-
NoTo-ypaHoBoro GacceiiHa BuTBaTepcpann
nepenosiHeHbl GakTepHAMH M OJHOKJIE-
TOYHBIMH BOJOPOC/IAMM, KOTOpble ObLin
crnoco6Hbl 06pa3oBLIBaTh KONOHHH KJIETOK,
BeposaTHo, XapakTepHas «yriepoaHas cy6-
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Caedbl koabuameix uepaeil u3z
Jouaxapei, Aecmpamus

CTaHUWA» mopoA naHHoro bacceiiHa o6pa-
30BajlaCh 3a CYET 3THX APEBHHX OpraHM3-
MOB BCJIEACTBHE DHIHOTCHHOH MOJIHMEPH-
3alHH MEPBHYHO OGHOTeHHBIX YIIeBOAOPO-
IOB.

B 310 %e BpeMs, B Hayajle NpoTepo304,
YCHJIMBAETCA KH3IHEAEATENLHOCTh TaK Ha-
3biBaeMbIX (eppobakTepuii, B pe3ynbTare
koTOpoii 06pa3yloTcs KpynHble Xenes3o-
pyansie Mectopoxaenus 8 CCCP (Kpusoit
Por), Kanane, Ascrpanuu, Adpuke u ap.

B 4epHbIX KpeMHHCTHIX noponax d¢op-
Mauuu [andnunt (OxTapuo, Kanana) o6-
HapyXeHbl XOPOLLIO COXPaHHBIUHECSA OCTAT-
KH MpeacTaBHTesiel pa3/MYHBIX IPYNN pac-



TEHWH: OT OKPYTJIbIX OJMHOYHBIX OJHOKJIE-
TOYHBIX (OPM A0 CIOXHBIX PACHUJICHEHHBIX
obpazoBanuit. OHM npexacTasasoT coboit
HaCTOSIIIME CKOIUIEHHS BOJOPOCIHEH, Ko-
TOpble MO3kKe OBUIM NPOMUTaHbl KpeM-
HUCTBIM BelecTBoM. Mopdonoruyeckoe
pa3HooOpa3He AOCTaTOYHO BEJMKO: CpelH
HHX BblJIEJIEHO 8 posioB M 12 BHIOB ApEeBHUX
MHkpoopraunsmos. llupoko npencras-
JieHbl UMaHeH, GaKkTepHH M, MO-BHAHMOMY,
nepBbie rybku (Muneranuu). Bospacr
dopmaumu [anduuntr—okono 2 mupn.
JIeT.

Bunneiii COBETCKHH YuYeHbIH akaJeMHUK
B. C. CokoJi0oB MOOYEPKUBAET, YTO YXE€ B
paHHEM apxee HPOUCXOIHIIO apaJUIeIbHOE
pa3BUTHE CHHe-3eJIeHbIX Bofopocnei 1 Hak-
TepHil. 3TH OpraHu3Msel (BEPOSTHO, HE CBA-
3aHHbIE OOLIMM MPOHMCXOXKIEHHEM OT OJHO-
ro crBoJja) He uMenn obocobrenHoro saapa
(npoxapHoThl), HO 00Jlala Pa3BUTOH CH-
cremMoit 0OMeHa BelleCTB, CIOCOOHOCTHIO K
Pa3MHOXEHHIO W TNPUMHTHBHLIM amnnapa-
ToM doTtocunTesa. [TosBieHne nocieaxero
OTKPBLIO OOUH U3 MyTeH, BEPOATHO, CHEIH-
¢duyecku 3eMHOM, obpa3oBaHua cBOGOAHO-
ro kucnopona. OmHaKo 3HEPreTHKa ITHX
TPUMHMTHBHBIX OPraHN3MoB Oblla OCHOBaHa
Ha Me/lIEHHO NIPOTeKaBLINX npoueccax dep-
MEHTAIIMH, TaK YTO OCBOOOXAEHHBIH KHCIO-
poJ ObICTPO MOTJIOMIAJICH NPH HEOPraHuye-
CKHX OKHCJIHTENbHBIX peaxuusx.
2,8-3,0 MIpa. JIeT Ha3ad NOABJIAIOTCA U
nepBble KOJIOHUAJbHBIE BoAopociH. KoHeu-
HO, YHUKaJIBHO COXpaHHBILHECS OCTAaTKH
OKaMEHEBLIMX BOJOPOCER BCTPEYaloTCA He
4acTo, OJIHAKO H3BECTHBI MHOTHE HAXO/IKH B
Adpuxke, Kanane, ABctpasmn u CoBeTCKOM
Coroze.

Ecau nmeTs B BHAOY, YTO CEMb BOCBMBIX
T€0JIOTHYECKOH HCTOpHHM 3eMJIM 3aHHMaeT
KpUMITO30MCKUA (aoxkeMOpuiickui) 30H, TO
HOHATHO ObICTpPOE pa3BHTHE B MOCIEIHUE
robl NaJEOHTOJOIHH TOTO JasIeKoro Bpe-
MEHH, KOTJa caMa XH3Hb €lle OCTaBajlach
6onpuioil mpobreMoi.

B XVIII B. Bo ®panuuu yacro pac-
cka3plBayl O uyle eHH, KOTOpBI mnocie
Ka3HH MIpolles 9 KM, Hecs T'OJIOBY B pykKax.
Mapxkusa dio JedaH B OTBET Ha YYTHUBBIH
ynpex [anambepa, uTO OHa NO3BOJIAET B
CBOEM 3HaMEHMTOM CaJiOHE pacCKasblBaTh
HeOBLIMIILI, HATTHCATIA H3BECTHOMY MaTeMa-

THKY ¥ ¢punocody: «PaccTosHHe He HMeeT
3Ha4YeHUs. BaxeH nepBblil 1war».

DBOJIIOLYS YAMBJIAET HAC CBOMMH M3~
HBIMH H BOJIHYIOIUMMH «PELICHHAMH», MO0-
TOMY 4YTO 3TO peabHOCTD, a He Mud. U npu
OPraHMyecKoi 3BOJIOLMH TaKXe CaMbIM
Ba)cHbIM GBI mepBblit wiar. Ero ¢gyHnames-
Ta/lbHOE 3HAYEHHE B TOM, YTO NOABHIIHMCH
nepBble NPHMHTHBHBIE OpraHW3Mbl, CIO-
coOHblIe K AasbHeiei 3Bomounn. Ux xus3-
HEeHHasl aKTUBHOCTb obecrnieuuBasiach aBTO-
HOMHBIMH OHO3HEPTETHYECKUMH MeXaHH3-
mamu. CuHe-3eJieHbIe BOJOPOCIH H OakTe-
pHuH GBICTPO PACNpPOCTPAHSIMCh H K KOHILY
apxes (2,6-2,7 MiIpAa. JeT Ha3zan) CTaJIH XO-
3f€BAMH IUIAHETHI.

MHorue aBTOpPBl OTMEYAIOT, YTO 3TH
JIpEBHUE BOZOPOCIH BEChbMa IMOXOXH Ha CO-
BpeMeHHbic. Hanpumep, B nopoJax BepxHe-
ro nokemMbOpus (Bo3pacToM okoJio | Mipa.
JIET) BCTPEYAIOTCA BOAOPOCIH, KOTOpHIE
TPYyAHO OTJMYHTbL OT coBpeMeHHBIX. [lo
3TOH NPHYHHE HEKOTOPbIE AEJAOT BLIBOJ O
KOHCEPBATHBHOM XapakTepe JPEeBHHX BOIO-
pociieif, KOTOpble He pPa3BUBAJIMCh BO Bpe-
MeHH. DTO He COOTBETCTBYET UCTHHE. B 3BO-
JIIOLIAHN CHHE-3€JIeHbIX BOAOPOCIICH U3MEHS-
JIMCh pa3Mepsl KJIETOK, JUTHHA M TOJILHHA
HHTel, u3MeHsulack Mopdosorus. Ho sta
IBOJIFOLIMSA  OCYILLUECTBJISJIaCh B  TEYECHHE
OY€Hb  UIHTENBHOIO  BPEMEHH — OKOJIO
3,5mupa. ner. K xoHuy nporeposos, T. €.
1 MApA. NeT Ha3ald, CHHe-3¢JIeHble BOJOPOC-
JIM AOCTUraroT cBoero pacupera. [lotom Ha-
YHHAETCA MX 3aKaT, YTO, BEPOATHO, ObLIO
CBSA3aHO C MOABJIEHUEM 3YKapHOTOB (OAHO-
KJICTO4HBIX C AAPOM), @ TAKXKE C BOZHUKHO-
BEHHEM B MHpE OpPraHH3MOB [OJIOBOTO
pPa3MHOXEHHS.

DTanbl 3BOJIOLUUM CHHE-3€JIEHBIX BOJO-
pocJIeid Bee ellle M3y4aroTCs, HO yXe onperie-
JIEHHO YCTA4HOBJIEHa MX CBfi3b ¢ oOpa3oBa-
HMEM TakHX OHOTrEHHBIX NOCTPOEK, Kak
crpomaToMThl. Bnarogaps ucciaemosa-
HUAM  coBeTckux  yueHnlx (P. bytuna,
B. Coxonosa, . Kpbl1oBa u ap.) ycraHoB-
JIEHO, YTO B AOKeMOPHICKUX KOMILIIEKCax Ha
Pa3/UMYHBIX YPOBHAX BCTPEYAIOTCA pas-
JIMYHBIE 10 CTPYKTYpE H Mopdoioruu crpo-
MaTOJIUTBI, KOTOpbie HE MOBTOPSIOTCA B
paspe3se. CiieqoBaTesbHO, TI0 XapakTEPHO-
My OOJIKY CTPOMATOJIMTOB MOXHO Ompefe-
JIATb BO3PACT COJAEPKAIMX X KOMILIEKCOB
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nopoA. 3TH BbIBOIbI, CAENAaHHbIE MPH HC-
cnenosanusx B Kapenuu, Ha Ypane u B Cu-
6HpH, ObLIH NOATBEPXKAEHE! HCC/IEA0BAHUSA-
mu B Kanapge, Asctpanun u Adpuke, raoe
PacnpoCcTpaHeHbl [PEBHHE KOMILJIEKCHI.

B Hauane no3zaHero nportepo3osn (pudes)
BO3pacTaeT nopojoobpasyoilias poib BO-
nopocneii. [lobcemecTHo kapboHaTHBIE No-
poabl 3TOH CHCTEMBbI COAEpXKaT CTpPOMAaTo-
NUTHL. YCTaHOBJIEHO, H4TO MHKpooOpra-
HH3MBI, KOTOpble oOpa3syloT cTpomarto-
JMTBI, TpeACTaBJEHbl  MPOKAPHOTAMM:
01HO0Opa3HbIMH LHMaHOGHTAMH, OINHOKJIE-
TOYHBIMH chepuyeckuMH dbopmamu
M LeNbIM paaoM OakTepHii.

Pudeii ¢ TOUKH 3peHHS IBOJIIOLIHH UMeeT
ocoboe 3HayeHue. Ha pyGexe paHHero u
cpenHero pudes (oxouso 1,35 mupa. net Ha-
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Omneuamok medy3bi uz Idua-
Kapwt, Ascmpaaua

3aj1) MNOABJSAIOTCA MEpPBbIE MHKpPOOpra-
HHM3MbI, MMeIOLIMe H0pO,- 3yKapHoThl. B
nonomutax bur-Cnpunr (Kanudopuus)
0obHapyXeHbl OIHOKJIETO4HBIE IyKa-
PHOTHBIE 3€jleHble BOAOPOCIH BO3PacTOM
1,3 mapa. ner.

B cepun bent (CLUA) HafneHb! ocTaTKH
CHHe-3eJIeHbIX Boaopociiei  rybok Bo3spa-
ctoM 1,1 mapa. ner.

C ToukH 3peHHs OHOXHMHH ocobeHHO
MHTEPECHbl HAXOAKH GHOTEHHBIX MOJIEKYJI,
MPOU3BOAHBIX XJOpodUIA, B TJIHHUCTBIX
cnaHuax ¢opmauud Honcauy (CLIA), Bo3-
pacT KOTopbIX okoJio 1 Mupa. set. D10 ybe-
JIUTEJIbHOE [I0Ka3aTebCTBO aKTHBHOTO ¢o-



TOCHHTe3a, CyllleCTBOBaBuIero 1 Mipa. jier
Ha3zan.

UckmounTeNbHbI MHTEpeC NpescTas-
aser obuapyxenne Jx. lllonpom (1968)
no3asepudeickux MHKPOOPIaHU3MOB
B ¢popmauuu butrep-Cnpurrc (LenTpans-
Hast ABcTpasns). TaM MpUCYTCTBYIOT CHHe-
3eJieHble BOJOPOC/H, chepOoUAaTbHbIE MPH-
MHTHBHBIE 3€JIEHbIE BOJOPOC/IH, BEPOSATHO,
KpacHble BOZOpOCNH, GakTepuu M TryOKH.
Bo3spacr 0,8-0,9 mupa. ster. Dt1a UCKIIIOUH-
TenbHO OoraTtas Mckomnaemas MHKpodiopa
NI03BOJIHNIA JOCTATOYHO O0GOCHOBAaHHO BOC-
CTAaHOBMTBH XapaKTep KJIETOYHOIO JejIeHHs
[IPEBHUX OPraHM3MOB. BBUIO yCTaHOBJEHO
HaJIMYHE y HUX HE TOJIbKO NPOCTOrO KJETOY-
HOTO [eJICHHs, HO TAaKKe MHTO3a M Aaxe
Meii03a, XapaKTepHbIX [JiS MOJIOBBIX Kile-
tok. [Jx. Uond u apyrue cnpaseJIMBO OT-
MEYAIOT, YTO BO3HUKHOBEHHE [IPOLECca Mo-
JIOBOTO Pa3MHOXEHHS Y 3YKapHOT —3HauM-
TENbHBIH CKA4OK B IBOJIIOLHH.

B. C. CoxonoB Ha matepuanax Cubup-
ckoii n Pycckoi mnardopMm npHBOIUT

-~

BeccnopHo, xku3Hb Ha 3eMute HMeeT eau-
HYI0 OHOXHMHYECKYIO OCHOBY. 3T0 00yCII0-
BHJIO €OMHCTBO IEHETHYECKOTO KoOa BCeX
KHBBIX OPTaHH3MOB, HHBIMH CJIOBaMH, MC-
XOAHBIH CcyOcTpaT «a30yku KU3HH» €IUH
IUTS BCETO XHBOTO.

Heinelnee HCKIIOYHTENIBHOE Pa3HOOD-
pasue bopM n GyHKIMIH XU3HH ObLIO cO31a-
HO B NpOLECCE 3BOJIIOLMH IMYTEM eCTeCT-
BeHHoro otbopa. Ha paHHem 3Tane Bcs
COBOKYIHOCTB EPBUYHBIX MPOOHOHTOB 6bI-
JIa CPaBHHMTEJIBHO TOMOTE€HHa. BeposTHO,
3TO M IOCJAYXHJIO OCHOBO# o00pa3zoBaHMA
€AMHOTO MeXaHHW3Ma InepedaYd Haciel-
CTBEHHBIX MIPU3HAKOB [JIA BCEX JKHBBIX Op-
rauu3mMoB. UToO6Bl cyllecTBOBaTh M IaTh
Hayano XH3HH, NepBUYHAS NMPOOHOHTHad
Macca J0JDkHa Oblna pearupoBaTh Ha BO3-
JeACTBHE BO3pPACTalOIUCH HEOAHOPOIOHOCTH
M U3MEHYMBOCTM BHELLHEH cpenpl. DBOJIO-
LUMs Hallla MPaBWJIBHBIA BBIXOA: co3jajia

HOBBIE fIpKHE ITPUMEPbl KOPEHHBIX HLUTOre-
HETHYECKHX M3MEHEHMH, MPOUCXOAUBLIHX Y
3YKapHOTHBIX OPraHU3MOB B NMO3OHEM PH-
dee (1,0-0,7 mupa. sieT Hasax). OTMmeqaercs
4eTKas MOCJEIOBATENIbHOCTD B HOSBJICHHH
ONpEAEICHHOTO THMNA KJICTOYHOTO pa3sMHO-
KEHHUS.

BoJsblilod HMHTEpeC NMpEeACTaBIAIOT Ha-
XOIKH OOraThiXx KOMILIEKCOB OJHOKJIE-
TOYHBIX M MHOTOKJIETOYHBIX XHBOTHBIX,
caefaHHble B Damakape (ABCTpaius) U B
OTJIOXKEHHUAX TOr'O e BO3pacTa Ha Pycckoit
n Cubupckoii niaatpopmax. Ha Hux Mbl
OCTaHOBHUMCS TIO3XKE.

KpaTtkuii 0630p Haxo4ox HMCKOMaeMbIX
OCTaTKOB JPEBHHX MHKPOOPIaHU3MOB MO-
3BOJISET BBICKA3aTh HAJCX/IY, 4TO pacilHpe-
HHE HCCNEeNOBaHUI mocTeneHHO Oyner no-
MOJIHATH KAPTUHY KH3HH Ha PAaHHHX jTamax
ee aBoyronuH. Iloka ke XpOHOJIOTHS TOTO
JAJIEKOrO BpPEMEHM O4epuYeHa JIMIbL CXema-
TH4yHO. KaMeHHas NeTomuch yxke Havasach,
HO cjie/lbl MHCbMEHHOCTH BCE €lIe OYeHb
peaKu.

OT EAMHCTBA
K MHOI'OOBPA3HIO

pas3nuuHble GOPMBI XKUBOIO, KaXxaas U3 KO-
TOpBIX MNpHCHOCAbNMBaJlach K onpene-
JICHHBIM yCIOBHSM. BO3HMKHOBEHHE M pa3-
BUTHE Pa3HOOOpa3Us CTAHOBATCA OCHOBHOM
CTpaTerue XHU3HH B YCJIOBHAX HENPEPHIBHO
U3MEHSIOLIEACS NPUPOOHOH cpeabl.
Baktepun M cuHe-3eseHble BOAOPOCIH
HEe TOJIBKO 3aJIOKUJIM HA4aJio J>KHU3HH, HO
cOeflai¥ TepBble laTH Ha MyTH K €€
pasHooOpasuro. KopHH 3THX [BYX Ha-
YaJIbHBIX BETBEH XKH3HU, OUYEBUIHO, JIeKAaT B
UcxonaHo# mpoOMOHTHOH Macce, T. €.
HMEIOT OOIIYI0 OHOXMMHMYECKYIO OCHOBY.
Ux panpHellias 3BOIOUMS MIET napas-
JIENIbHO, HO OTHOCHTEJNBHO HE3aBHCHMO.
BaxHeHIIMM pe3yIbTaTOM 3TOr0 paHHEro
JTama 3BOJIIOLMU ObLN0 obpa3oBaHue Kie-
TOYHOTO $/1pa, YCJIOKHEHHE BHYTPHUKIE-
TOYHBIX TIPOUECCOB M  BO3HHKHOBCHHE
NEePBbIX NPOCTBIX OOBEAMHEHHBIX (KOJIO-
HHanbHBIX) cucTeM. O1croa GepyT Havajo
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NepBbIc MHOTOKJIETOYHbIE OPraHU3MBI —pa-
creHus (Meradurst). Iloske BO3HHMKAIOT
OIQHOKJICTOUHBIE (IPOTO30a) M MHOTOKJIE-
TOYHBIE KHBOTHbIE (MeTa30a). Kak u xoraa
APOH30LLIO pa3fiefiecHHe XUBOIO MHpa Ha
pacTenuss W xHMBOTHBIX? EaunH nu HX Ko-
peHb?

IIpu 4TEeHHH HHTEPECHOHW KHHI'HM YacTo
CIy4aeTcs, YTO CTPAHHUIIB! HCYE3aI0T UMEH-
HO TaM, T'i¢ JeHCTBIE NOCTUTAeT KyJIbMHHA-
HMH, a pa3BsA3Ka ellie He Hactynuna. [Toxob-
HOE IPOUCXOIUT M B «KHHTe XH3HW». B ee
Hayasle 0cOGEHHO HEIOCTAaeT BaXKHEMIIUX H
BOJIHYIOIIIHX CTpPaHHl, KOTOpble comepxkaT
OTBET Ha 00a NOCTaBJIEHHBIX BBIIE BONPO-
ca.

Eme npu BO3HHMKHOBEHUM NApPBHHH3MA
pa3s’ropesch CIOPHl OTHOCHTENIBHO MPOUC-
XOXAEHUA pa3HooOpasus KHM3HM. OITH
CHOpBl HE 3aTHMXAIOT M CETOOHS.

OpTOIOKCATbHbIE MPUBEPXKEHIII JapPBU-
HHM3Ma CHHTAIOT, Yyro Joboil BUX HMeeT
€IHMHOE MCXOIHOE HavajJo (MOHO(HIIHIO),
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Cxema sceobujezo pazgems.e-
nun (no B. C. Cokoaosy, 1976,
¢ usmenenuamu). 1 -Spongia;
2-Coclenterata; 3-Ctenopho-
ra; 4-Vermes (Annelida);
5 - Arthropoda; 6 -Mollusca;
7-Bryozoa; 8 - Brachyopoda;
9- Echinodermata; 10— Pogo-
nophora; /] -Petalonamae;
12 -Hemichorolata; /13- Verte-
brata. KCA - konyenmpayus
Kucaopooa 6 cospemerHoi am-
Mocgepe
NpeACTaBNeHHOE OQHOM nmonyJisuue, KoTo-
pas MOXeET 3aHUMaTb HEKOTOPYIO OOLIMp-
HYIO TEPPHMTOpHIO WM akBaTtopHio. [To ux
MHEHHIO, MOHOMINA —~OOLIMH 3aKOH 3BO-
JIIOUMH. 3TO, OJHAKO, HE O3HAYaeT, UTO
HOBBIH BHJ [MPOHCXOJUT OT OJIHOTO HJIHU
napbl HHIMBHAYYMOB, @ HE OT 1IeJION MOIy-
JISUMM HHIUBHIYYMOB.

CornacHo OpyruM YYEHBIM, mrobas cu-
cTeMaTHYecKas eMHuLa (BHI, pod H T. A.)
MPOHCXOOHUT HE OT OAHOTO, & OT MHOXECTBA
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pa3iu4HbIX Kopheil (nonuduans). Xors 3Ta
TMIOTE3a MHOTUMH INPUHMMAETCs  Kak
€pech, OHa He OTBepraeTcs M 1axe npuoobpe-
TaeT HOBbIX mHpuBepxkeHLeB. KmeeTcs
Uesbli psil HOBBIX (paKTOB, MO3BOJIAIOLINX
aBTOPHTETHBIM CNELMAJIUCTAM  CYHTATh,
YTO IBOJIIOLMS Ha YPOBHE BHIOB (MHKpO-
IBOJIIOLIMS) UMeEET MOHODUINTHYECKHHA Xa-
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Pasgumue mupa »cueomusix 8
Paneposoe (no Keaguny,
1971). JTunuu, komopuie 3a6ep-
WAOMCA MOUKOLl, NOKA3bISAIOM
BOMOYUIO 2PYNN, BbIMEPUIUX 6
2€0402UYECKOM NPOWAOM.
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paktep. Ha 60Jee BBICOKMX TakKCOHOMHYE-
CKMX YpoBHSX (pOAd, ceMeiicTBO, oOTpan,
KJIacC) IBOJIIOLHUSA (MAKPO3BOJIIOLHSA ) MOXET
6bITh NMOJUPUINTHYECKOH. AMEPHKAHCKUIA
[IaJICOHTOJIOT Y CHICHMAJIUCT N0 TEOPHH 3BO-
srouns Jx. CHMNCOH CYMTaeT, YTO Kjace
MJIEKOTIMTAOIIMX M[POM30IIESl OT KJjacca
penTUIHHA (IPECMbIKAIOLIUXCS) IO HECKOIb-

KHM DPOJOCJOBHBIM JIMHUSAM, T. €. OT pa3-
JIMYHBIX TAKCOHOB DeNTUIMA. ITy HACIO
NOAJEpXUBAaeT APYro¥ NpPUM3HAHHBIM Cie-
UHaIKHCT mo ssosnoumu . Maitp. Coser-
ckuif maneoboranuk B. KpacusioB Bbicka-
341 MBIC]Ib, YTO NMOKPBITOCEMEHHBIE pacTe-
HHS TPOM3OLLIM OT HECKOJBKHX I'DYyNN ro-
JIOCEMEHHBIX, IPH 3TOM MEXAY Pa3JUYHbI-
MH HCXOAHBIMH DOAOCJIOBHBLIMH JIMHHSMH
OCYLUECTBJISUICS OOMEH reHeTHYecKod HH-
dhopmargiet ¢ nomMoulsio BupycoB. Ceroans
CTAHOBMTCS M3BECTHO BCe Oouibilie $akToB,
CBUIETE/IbCTBYIOLIMX O TOM, YTO T'€HETHYe-
ckas HHQopMauMs nepeaacTcs IJIaBHBIM
06pa3oM, HO He €IUHCTBEHHO, OT POIMUTE-
JieH ¥ JIETAM; OHa MOXET pacCeHBaThCA'B
NPOCTPAHCTBE U BUpycaMHu. B cBs3u ¢ 3TH-
MH ¢akTaMH TNOSBHJIOCb HOBOE [IIOHA-
THE — KBUPYCHasi TPaHCOYKLHA».

PakTbl, KOTOPHIMH CErOAHA pacnoja-
raeT Hayka, He MOTYT CIYXXHTb JOKa3aTeb-
CTBOM BCEOOLIHOCTH MPHMHIMIA MOHOGMHU-
JInK ¥ TeM OoJiee He MO3BOJAIOT OTOPOCHTH
IPOTHBOMOJIOXKHBIA Te3UC O NONHPHIHH.
MoHoouimio He creayeT NMOHMMaTh Oyk-
BaJIbHO KaK NPOMCXOXACHHE OT OAHOHR Ipa-
pomutenbckoft nappl. C 3TOH TOYKU 3peHHs
MoHodUIeTHYHA JI00as rpynna, nmpoucxo-
asias oT ApPYroi rpynibl TOro k€ paHra.
Hanpumep, kj1acc MJIEKOIUTAIOLHUX CIIe0-
BaJIO ObI CYUTAaTh MOHODHUIIETHYHBIM, TOTO-
MY 4TO OH IIPOHUCXOJUT OT KJIacca «PeNTU-
nuit». [IpU «<KOMNOHOBKE» PA3JIUHYHBIX TaK-
COHOMHYECKHMX KaTeropHif, OoCOGEHHO BH-
IOB, B OAMH TaKCOH MOTYT BKJOYATHCH H
MOJIUPHIIETHYECKHE JJIEMEHTHI NyTeM «BH-
PYCHOIO BTOpXEHHs», CHMOHOreHe3a U T. II.
BeposTHO, B 3TOH rOI0BOJIOMKE U KOPEHHT-
cfl 3arajxa IPOUCXOXACHUA pa3HooOpa3us
KU3HU.

Jloruyno mnpeanosiarath, 4YTO YyXe Y
NEPBBIX MPOKAPHOTHBIX KJIETOK ObLIN HC-
XOJAHO 3aJI0XKEHBl NPEIANOCHUIKH pa3iesie-
HHS )KHBOTO MHpa Ha YeTHIpE HapCTBa : Oak-
TepHif, ry0OK, pacTeHHIl M XHBOTHBIX.

OpaHo# U3 OCHOBHBIX 4€PT IBOJIFOLHMOH-
HOro mpolecca SBJISETCH pa3jiesieHue (IH-
BEpreHiMs) pPOAOCIOBHbIX JuHUH. JuBep-
reHuus  moOof  rpynnsl  NMPHBOIMT
K pa3zHooOpa3uIo ee cocTaBa M CrieLMaM3a-
UMM e¢ NpeACTaBUTeNiell OTHOCHTENBHO
onpede/ieHHBIX YyCiIoBMH cpembl. pyro#
0COOEHHOCTBIO 3BOJIIOLIMH ABJISACTCSA Napai-
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JIeJIbHOE Pa3BUTHE POJCTBEHHBIX OPTaHW3-
MOB, KOTOPbIE MOTYT HE3aBUCHMO NpHOSpe-
TaTb CXOAHbIC MPH3HAKH. 3TO OOBACHAETCH
KaK OOLIHOCTBIO IIPOHCXOXAEHHS, TaK H
NPUCNIOCOOIEHHEM K CXOJHBIM YCJOBHAM
cyuecTBoBaHHA. CXOAHbIE IPH3HAKH MOTYT
BO3HHKATh U Y HEPOJCTBEHHBIX OPraHH3MOB
B pe3yibTaTe MNpUcrocobiieHus K OAMHa-
KOBBIM YCIIOBUSIM XH3HH (KOHBEPreHIMH).
Hanpumep, cxonuas dopma Tena axyJisl
(pBI6b1), HXTHO3aBpa (penTHINK) U Aenbdu-
Ha (MJIEKOIIMTAIOLIErO) ABJISETCS pe3ybTa-
TOM KOHBEPTEHIIMH,

MBI ellie He MOXEM BOCCTAHOBHTb NOJI-
HYIO KapTHHY PaHHEi 3BOJIIOLMH, Mbl TOJb-
KO HaMe4aeM HEKOTOpbIE e¢ MCXOAHBbIE Io-
JoxeHus. OHAKO ACHO, YTO MHOTHE TaHHBI
CKPbITHI B I'NTyOHHE KJIETKH, KOTOPYHO MOX-
HO CHHTATB «IIAMSATHIO» NEPBBIX 1IATOB 3BO-
Jmounu. BMecre ¢ 0CO3HaHHEM 3TOTO B Ha-
yke Bce OoJiee kpenHer ybexaeHne B Heob-
XOAMMOCTH PaCIIUPATDL U yriaybasTh Hccne-
IOBAHUSA MO NaJICOOHOIOTHH TEPBBIX UCKO-
MaeMbiX MHKPOOpPraHu3mMoB. JT1o ybex-
neHue GoOpMHpYeTCS 1OCe «KMYHHTENIBHOTO
HnepHoJa Pa3MBbIILIIEHHH, SMOHHIA, CIOPOB,
3a0ayxaeHuit, naxe HHGAPKTOB...», KaK ro-
soput B. C. Coxonos.

Bo3MoxHO, uuTaTenb cnpocur: «Yro
%€ XOTeN NOKa3aTb aBTOP HAa 3THX CTPAaHHU-
1ax ? EquHO M IpOMCXOXIEHHE PACTEHHH U
AHBOTHBIX ?» 5] HHYEro He XO4uy 10Ka3bIBaTh
6e3 taxtoB. TTpoHCXxoXaeHHE MHOFOKJIe-
TOYHBIX PACTEHHl M XXHBOTHBIX BCE €ILE
ocTaeTcs HepellueHHOR npobnemoit, onHo#
3 Haubonee TpyAHbIXx NpobneM paHHeR
somonuu. Ee pelneHue onupaercs He
TOJBKO Ha JKCIEPHMEHTAJIbHbIE HCCIIEI0BA-
HUs (C XMBBIMH KJIE€TKAMH H OKaMEHEBLUIH-
MH MHKpPOOpPTraHH3MaMH), HO, BEPOATHO, H
Ha TEOPETHYECKOE NIEPEOCMBICTICHHE BOJIIO-
IIMOHHBIX 3aKOHOB. M3BeCTHBIH coBeTCKMit
yuenblit K. 3aBagckuit nuumer: «MoxHo
IIPEINIOIOKHTD, YTO B3auMoaekcTBHE (ax-
TOPOB 3BOJIIOHUM 3 MIIpA. JIeT Ha3zaa 6bUIo
COBCEM JPYTHM, YeM CeroJiHs ; U y OakTepuH
CEerofiHs OHO MHOE, YeM y 00e3bsH,— OTIHY-
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HO B CpaBHEHHH ¢ X MBOTHBIMH. CBoeoOpa-
3Me B OpPraHM3aliuy OmpeleNiseT H CBoe-
obpa3ue B pa3BUTHM». JTO HABOTUT Ha
MBICJIb 00 3BOJIIOLHH CAMHX 33aKOHOB 3BO-
JIIOIMH. A pa3Be 3TO He MPOTHUBOPEHHT du-
3HYECKHM HpeacTasneHusM o xku3uu? Ilo-
BUAMMOMY, HET, IOCKOJIbKY (PU3HUeCcKHe
3aKOHBI 44CTO NPOSBJAIOTCH Y KUBBIX Opra-
HM3MOB B cnenududeckoit popme. [Tepexon
OT €JMHUYHOH MAaKpOMOJEKYJBl K >XHBOH
KJieTke ObUT MeHee JpaMaTHYeH, YeM Iiepe-
XOZ OT €AWHHUYHOMN KJIETKH K MHOTOKJIETOY-
HOMY OpPTaHHU3MY, He TOBOPS YK€ O Mepexo-
Jie K CO3HaTEJIbHOMY HeJIOBEYECKOMY Cyllie-
CTBY. DJBOMIOUMS B TEYEHHE OTAENBHBIX
3TanoB H Ha pa3HYHBIX OHOJIOTHYECKHX
YPOBHSX (KJIETKa, OpraH, OpraHusM, INomy-
naums, O6uoueHo3, OHocdepa) mpoTekana
KakK MO/ BIMsHHEM OOILUX 3aKOHOB Pa3BH-
THS MaTEePUH, TaK M HOJ BIMAHHEM (aKTo-
POB U 33aKOHOB, crneUMbHYHBIX [UIS XKH-
BOH MAaTEpHHM M 3aBUCHLLUX OT €€ CJIOXK-
HOCTH.

Myapeiit  YecteproH ycTamu repos
cBoero pacckaza npodeccopa [x. Onen-
110y rOBOPHT: «MeHs 4acTO CHpalluBaloT,
YTO 5 MBITAKOCH J0KA3aTh... Y4eHbIH HU4Ero
He MbITaeTca Joka3aTbh. OH HIIET».

He3saBcumo o1 TOr0, Kakyrw runotesy
O MPOUCXOXKICHHMH MHOTOKJETOYHBIX Mbl
HPHMEM, MMEIOT JIM OHH EIUHBbI KOPEHb
WM BO3HHKJIM OJHOBPEMEHHO M HE3aBHCH-
MO, HekoTopble ¢axkThl OeccnopHbl. Bo-
MEPBBIX, MaKPOCKONHYECKHE OPraHHYECKHe
¢$hopMB! MOABUIINCH OKOJIO | MJIpA. JIeT Ha-
3aj, B KoHLe pudes. Bo-BTOpPBIX, NPHKpen-
JICHHblE MHOTOKJIETOYHbIC pacTeHus (MeTa-
$HTHI) HOABHIINCDH B KOHUE pHdes. B-TpeTs-
UX, TEpBblé MHOTOKJIETOYHbIE >XHBOTHBIE
(MeTa30a) MOSBUJIHCL B CAMOM KOHLIE DH-
des (npudnuszuTensHo 800 MIH. JI€T Ha3ax).
[lepBble O/THOKJIETOYHbIE XKHBOTHbIE BO3HH-
KJIY, BEPOATHO, OKoJio 1,35 Muipa. neT Ha-
3a], HO OecClopHble MX OCTATKH HMEIOT
Bo3pact Juwb 600 MiH. JIeT.

C napacTaHueM TeMIa HapacTaeT U pas3-
HooOpa3Hne XHBOrO MHpa.



HY)>XHA JIN

$OPMA OPIrAHU3MAM?

beckpaitnee  pasHooGpazue  dopm

H GYHKUMIA KU3HH CBA3AHO CO BCEOOLIMMM
3aKOHAMH  CaMOOPraHH3aLUMH  MAaTEPHH.
YroObl BO3HUKHYTh ¥ Pa3BHBATLCS, KH3HDL
Jo/pkHa ObUla  DPUHATL  ONPEdESIEHHYIO
¢$opmy. Cornacho V. Duibu, «nobas auna-
MHYECKasi CHCTEeMa, KOTOpas MOAYUHAETCA
HEM3MEHHBIM 3aKOHaM, CO3JdaeT «opra-
HHM3MBI», NMPHCIOCOONEHHBIE K «OKpYyXaio-
el cpeae». B 3ToM cMbICie ONTHMAaNbHbBIA
XOJl HBOJIOLIMM CTAHOBHTCA MPHHUHKITHADb-
HO HEM30EXKHBIM, HO BBIOOP KOHKPETHBIX
nyTeit, dopm u dyHxuuit He npenonpene-
JIEH, & 3aBHCHT OT B3aHMOLCHCTBUSA MEXIY
OPraHH3MOM M cpefoi». DTo B3auMoneii-
cTBHe obyciopnuBaeT GoOpMy M XapakTep
«KOHCTpYKUMH» oprauusma. He cnyuaitno
4eJI0BEK, XOTA U CHUTAET cebs BBICIIHM Cy-
LIECTBOM, HE COTBOPMJ HOBBIX (oOpM, KO-
TOpble paHblle He Oblian Obl onpoGoBaHbl
APHPOIOH.
Ecsim oTBaxurech Bbl MOAHATHLCH

€O MHOH [0 Bep-

UIKHBI,
Pyky s BaM npoTsHy, 4 B30p Bail

OKHHeT cBOOOJIHO
IIupu u naau npuUpossI.

Ona pacrtouaer, 60-

runs,
llenpo xu3uu papel. Oanako

BCC/IHEBHOH 3a00TON
He Tsaroturcs, xak cMepTHbie XeHLIHHBI,

O NpONUTalbE
Yan csoux. I1o eit He npucTano.

Ona yTBep/mia
JIBOHCTBEHHDBIA BEYHBIA 3aKOH:

Kax/1oi KU3HU

npejen MNoNOXKHIA;
B mepy notpebHocTH naB,

llapbi oTnycTHaa 6e3

Mepbl
Buoctans BceM M JOCTYIHO...
Kaxislit wiien €10 resa no BeYHOMY

CO3/1aH 3aKOHY,
Jlaxe penuaitias dopma Braiine

NOBTOPUT

obpas...
O6pas XH3HKM 3BEPR BIUKET

Ha CKJIajl €10 Tena,
Ho u resiechblii ckaail Ha obpas ku3uy,

BeccriopHo,

npo-

HonxeH Bo3neHcTBOBaThb. Tak OH ynpouHscs,
CTPOWHBIA MOpAAOK,
CKJIOHHBIE MeX TeM K [epeMeHaM
B HW3MEHYHBBIX
BHELLIHUX YCJIOBHSAX.
Utumsix [Ipuponoit npenesioB # 601 HUKakoH
He pa3JBHHET:
OrpaHuueHba CHHMH, H 3aKpoeTcs
nyTb K COBEpLICH-
cTBy!!

DTH CTHXHM HAMHKCaHbl reHHAJIbHBIM [ é-
Te. DTO He MPOCTO No3THYeckas paHTazus,
a U3SLIHOE CJIOBECHOE BbIpaXX€HHE BEJIMKOM
3aKOHOMEPHOCTH TIPUPO/AbI, MpeldyrajiaH-
HOM SIDKOH IHAJIEKTHYECKOH MbICIIbIO TeHHA
W NpOYYBCTBOBAHHON €CTECTBOUCILITATE-
JieM. by nyum caM xuBO# CTUXHei IpUpPO/bI,
npeobpaxeHHo# B noI3uto, ['€Te Tak 3aBep-
IaeT CTUXOTBOpEHNs 0 MeTamMopdo3ax xu-
BOTHBIX
... Ho crtanb na mecre,

Ha3zaa obpaTtu Tol
B3opbl, npoBepb. cpaBHu

W MNpUMELIb H3YCT-

HO OT My3bl
Hobpyto BecTb, 4TO HTO HE COH

- BCe

BBbABC.

BHIHLIb Tbl

JKupas npupona mnpeacraBiaser Ham
KapTHHY, KOTOpas M0 CBOEMY BOJIHYIOLIEMY
GorarcTBy, KpacoTe, UIPe KPacoK, pa3HO-
06pd31I0 M NMPUUYILIMBOCTH (OPM Hecpas-
HHUMa HH C Ye€M pYrHM.

DOpMbI OPraHU3IMOB MOJICJIMPYIOTCS B
npotiecce IBoMOIMH. UTOObI NOHATL UCTO-
k1 GOpM OpraHu3MOB, HA/JI0 «CIYCTHUTHCHN
Ha ypoBeHb MHKPOMHPA aTOMOB M MOJie-
KyJIL.

B cBoe Bpems [dx. XonaeiiH oTMmeuan,
4TO €MHCTBO XXH3HU OCHOBAHO HA daCHMME-
TPUYHOM Xapakrepe ee Mosekyi. [Jo Hero
Jlyn Tactep nucan: «Bcenennas - acumMme-
Tpuunblii  ancaMbnb. S nonararo, uTO
XW3Hb B TOM BH/IE. B KAKOM Mbl €€ 3HaeM,
jlos%Ha ObITh QyHKIMEH ACHMMETPHH MHUpA
M ee CHe/ICTBHEMY.

HecMoTps Ha HeBoOOpa3sumoe pa3zHo-

' Hepenoj H. Bosibnun.



H3zawynas dsoiinan cnupaas
AHK
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obpa3sue pOpM XHBbIX OPraHM3MOB, OCHOB-
HbIX MCXOOHBIX MoOJeNiell HEMHOro: ChH-
panb, kaybok, NATHYrONbHHUK, «Tpyba»,
«aepeBo», «3Be3fa». 3TH GOpPMBbI MOBTO-
PAIOTCA HA pa3/IHYHbIX YPOBHAX OpraHu3a-
LMK HOBO# MaTepuH. OueBHIHO, B pouecce
3BOJIFOLIMH OHH 0Ka3aJIMCh Haubonee Noaxo-
JALMMH, TaK KaKk OTBEYaIH MHOTHM Tpebo-
BAHHMAM obieryeHtIo Metabonuima
M CaMOBOCIPOHM3BENECHHA, ONTHMAJILHOCTH
c TOYKH 3peHUn 6HOIHEpreTHKH,
npucnocobyieHHio Kk cpefe.

[MaTpuapxoM ¢OpM >XH3HH SABJIAETCA
cniMpans. B cymHocTH, 3T0 camaa pacnpo-
cTpaHeHHas ¢opma Bo BeenenHod, ot aTo-
MOB [0 rajakTHk. Camas pacnpocTpaHeH-
Has MOJIEKY/ia B )KHBOH MaTepHH — MOJIEKY-
ga JJHK -umeetr dopmy ToHkoH ABoHHOH
cnupan. Jta ¢opma obecniednBaeTr pan
6HONOTHYECKHX MPEHMYLLECTB—B TECHOTE
MHKPOMHpa rubKas cnMpaib ABJISETCA MC-
KJIIOYHTEIbHO nojaxoasiuei dopmoit. V He-
KOTOpbIX pacTeHuit winHa mostekyasl JTHK,
Haxoaslleiics B XpOMOCOMe, JOCTHraer
40 M. U ee Heo6Xx0AMMO 3aKJIIOYHTL K KJle-
TOYHOM SfIp€ Pa3MepPOM HECKOJbKO MHK-
poH. Takas KOMNAKTHOCTb YNaKOBKH JIO-
CTHraeTcs MyTeM MJIOTHOTO 3aKpY4YHBaHHSA
NBOMHOHM CNHpaJM, NPH 3TOM OTHAEJbHbIE
BHTKH CIHPAJIM CLEIUIEHbl APYT C APYIroM,
KaKk 3yOubl «MOJIHHKD.

3akpy4eHHas TakuM obpa3zoM cnupanb
NnoMelIaeTcs B XpOMOCOME, ABJIAIOLLEHCA ee
nomoM. ItoTt gom no3zsonsetr JHK coxpa-
HHTBCA H TIepeaBaTh Nafiblileé HHCTPYKLHH
O TOCTPOEHHH HOBBIX OHOJIOrHYECKHX
dbopm.

Cnupanb —3TO HE3aMKHYTas reOMeTpH-
yecKas KpHUBas, KOTOpas OYep4MBaeTcs BO-
KPYT TOYKH, IIOCTENEHHO YAAJIAACH OT Hee.
CylecTBYIOT pa3/inyuHble BHABI ciupanei B
3aBHCHMOCTH OT HM3MEHEHHMS pajuyca-Bek-
TOpa NpH U3MEHEHHH yria nosopoTa. [1po-
CTeHIlas CnHpasib OTKpPbiTa APXHMEIOM B
III B. no H. 3. ¥ 370 cnMpanu Kaxabiii BH-
TOK MOCTENEHHO YAausieTcs OT LEHTpa, HO
LIar BHTKAa OCTAeTCA MNOCTOAHHBLIM, T. €.
JUTHHA paJHyca-BeKTOpa NponopluHOHaibHa
yriay nosopota. Urna rpammodona nasu-
METCA NO apXMMENOBOH CNUpaiH, HO B
obpaTHOM HanpaBJeHHH, K LEHTPY CnHpa-
nu. Taxnm xe o6pa3om 3aKkpydeHbl pakoBH-
Hbl HEKOTOPbIX IOJIOBOHOTMX MOJUIKOCKOB.



OcoOblif MHTEpEC NPEACTABIACT TaK Ha-
3bIBa€Mas paBHOYTOJIbHAA HIIH Jorapudmu-
Yeckas CIHMpalb, BOEPBbIE HCCIEIOBaHHAs
¢paHniy3ckuM MaTeMaTHKOM U dunocodpom
Pene exaptoMm (1638), a no3xe wBeiuap-
ckuM MareMaTHkoM Sxo6om Beprysum
(1698). Drta cnupanp Bceraa mnepecexacT
CBOHU paJuyCbl-BEKTOPHI MO/ OJHMM H TEM
xe yrinoM. Uem MeHbille yroji, TeM Golee
pasBepHyTa CliHpasb, H Haobopor. JlnuHa
paaMyca-BeKTOpa 3TOH CIUpAJIH YBEIHYH-
BaeTcs C yJajleHHEM CIHMpaJld OT LEHTpa.
BepHynnu nokasan, 4To B 3TOM CiIy4ae Jio-
rapu¢M paauyca NpONOPUMOHAJEH YIJIy
nosopoTta. [1o3ToMy Takas Cupasb Ha3bi-
BaeTcA Jorapudmuyeckod. bepHyH oT-
KPbL1 TakXe, YTO €CJIH B3iTb H3 Jlorapud-
MHYECKOH CITMpaJIH NIPOU3BOJIBHYIO HacCTh H
paccMaTpHBaTh B YBEJIMMEHHOM BHIE, TO
HalJeTcs TOYHO COOTBETCTBYyIOWAS et Apy-
ras 4acTb 3TOil e cnHpanu. JTo cBOHCTBO
ONMUCAaHHOH CIHPAJIH HACTOJBKO YAWBHIIO
Y4€HOTO, YTO OH pacHOpAAWICA I[OcCie
CMEpTH MOCTaBUThL cebe Haarpobue U BHI-
ceub Ha HEM JIorapudMuuecKylo CrmMpasb H
cnenyroume ciaoba: «M3mensscs, s Bce xe
OCTaloCh Beeraa npexHum». Kak He Bcniom-
uuTh Illexcnupa:

Kax nevats nepenait
4 B JanbHEHLIEM
[ToToMcTBe CBOIt OTMEYATOK.

Jlorapudmuyeckas cniupaib pasBopayu-
BaeTca O4YeHb ObICTpO M co3paer Oonee
JOHHAMHYHYIO GOpMY, YeM «HETIOBODOTJIH-
Bas» apXHmenoBa crnupanb. [1o3ToMy oHa
IPENNOYTHTEIbHEE» M OUEHb PacCIpoCTpa-
HEHa CPEIIH XHBbIX OPraHM3MOB: CTPOECHHE
JUCKa NOJCOIHYXa, NaNHJUIAPHELIC IMHHUM Ha
nanbuax 4eJOBeKa, PaclooKEeHHE YELIyeK
B COCHOBBIX LIMIIKAX, CTPOEHHE LIBETKA PO-
MalllK{, paKOBHHbI HAYTHIIyCa M OOJIBLIMH-
CTBA aMMOHHTOB. PaxoBHHBI aMMOHHTOB,
HanpHUMED, PacTyT TOJILKO B OAHOM Hampa-
BJICHHH W HO3TOMY HANOMHHAIOT POT ToOp-
HOro KO3JIa, KOTODBIH Takke HMEET CHH-
pansHyto ¢opmy. Cnupanbhble GOpPMBI
WIPalOT H pOJb CBOeOOpa3HOTO cKejeTa
kietku. OHM XapaKTepHBI Takxe IS pAaa
MODPCKHX MHKPOOPTaHM3MOB; HANpHMED,
dopamunHudpepbl B OGOJIBIIMHCTBE CIyYaeB
HMEIOT pakoBHHY B GopMe jorapudmmuue-
ckoit cnupanu. Ha ocHoBaHuM uccienosa-

HHa popaMHHHpEp ATIAHTHYECKOTO OKea-
Ha 6LLIO YCTAHOBJIEHO, 4TO TEILIOMOOUBBIE
(opMBI HMEIOT JIEBO3AKPYYEHHYIO PaKOBH-
Hy (IpPOTHB 4acOBOM CTPEJIKH), a Y XOJIOO0-
mobuBbIX GOPM paKOBHHA 3aKpy4eHa BIIpa-
BO, T. € o 4acoBoit crpenke. [To stum
0COOEHHOCTAM CIHpaJIbHbIX PaKOBHH dopa-
muHubep pa3paboTaH MeTOA CpaBHEHMS
0CaaKoOB Ppa3H4HBIX obnacreit
H BOCCTAHOBJICHHA KJIMMATHYECKOH 30HAD-
HOCTH [JpeBHMX OacceiHOB.

3apoxaeHHe CHMpAJIH B OPraHu3Max Bce
eile HeoObACHEHHDBIR TpoLece. Y Bcex 3M-
OpHOHAJILHBIX CTPYKTYP KJETKH OObIYHO
pacmoyiokeHsl paananbHO. OJHAKO HEKO-
TOpble OpraHM3mbl npuoOperaroT CImM-
panbHble GOPMBI yXe NpH TPEThEM Jelie-
HMH, Koraa obpasyerca 23, T. €. 8, KJeTOK.
Ho cnupanbHas ¢opMa BBIXOOUT 3a KJe-
TOuHBIH ypoBeus. EnBa nu Hajgo nobasasth
HOBBIE IPUMEPHI K TEM, KOTOpbIE yXe Mpu-
Be/leHbl, 4TOObI MMOKa3aTh, YTO «30JI0Tas
CTMpaJIbY [PE/CTaBNISET OJHY M3 YHHBEp-
cajpHeHIKX GopM xu3Hu. O4eBHOHO, HMH-
dopMalms O CIHPATLHOM Pa3BHTHH 3aJI0-
XeHa eile B nepBuuHOM kierke. Ilpu sTom
JlaXe€ OPraHM3MBbI, KOTOpblE MO3Xe pa3Bu-
BAlOTCA B MaKPOCTPYKTYDY, OTJHMYHYIO OT
CIHpaJIi, UMEIOT B CBOEM CTDOCHHH CIU-
pajbHBiE CTPYKTYpbl: 3TO, HAaIpHMED,
MHKpPOTPYOOUKH KJETOYHOTO CKejeTa, BO-
JIOKHA COEIUHMTEJIbHOH TKaHM, KpoOBe-
HOCHBIE cocyapl. CniupansHas ¢opma nomo-
raer [ABHXEHWIO (YepBH, 3MeEH), IUIOTHO
«CILIABAET» COEJUHUTENbHbIE TKAHH H T. 1.

BcnioMHHM CHOBA, YTO ciMpasibHas Gop-
Ma H3BeCTHa OT MHKDOMHpA A0 TajlaKTHK.
HMMeHHO rajlakTHKH — BeJIMHaHIIne U3 CIu-
pajbHBIX 00pa3oBaHHiL.

Kpyrnas (chepounnas) dbopma Takxke
XOpOILIO NpeACcTaB/ieHa B XUBOM MHpe. Ta-
Kylo GOpMy HMEIOT BHELIHHE OYepTaHUS
KJIETKH, a TAKXe HEKOTOPBIE BOJIOPOCIH, He-
KkoTopele dopamuHubepsl H paTHOJIAPHH,
JuM¢pouHTH, AOTOKH M ApYrHe IUIOABI,
MOPCKHE €XH, giilla psiaa OpraHu3MoB, 6ax-
TEPUH U TaK Ha3bIBaeMble 30JI0THCThIE CTa-
¢dunoxokku, HekoTopbie 1BeThl # Ap. Cde-
pounHas ¢opMa 3HEPreTHYECKH O4YeHb BbI-
rogia. OHa HMMeeT Majylo NOBEPXHOCTH
upu GosbiioM obbeme. [Ipn atoM cpepa
Kak Guosiornueckas ¢opma BechbMa IHHA-
MHYHA . OHA MOXET JIETKO TpaHchOpMUpPO-
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Ammonum u3 epxnezo mena.
Paxosuna 3asuma & gopme .10-
2apudh muuecxkoi cnupau




BaTbCHA B JJUIHICOMI, WMIHHAD HJIM KOHY-
COMA, mpHcrHocobnsAschr K  pa3zHYHBIM
TPYAHBIM W/IH HEOOBIYHBIM  YCNIOBHAM
cpemsl. Ctpoenne chepounHoit popmel H
Haubonee 3xoHOMHYHO. U Bce xe ata dop-
Ma He camas pacnpocCTpaHeHHas B XHMBOH
npupone. Takywo ¢opMy HMEIOT B OCHOB-
HOM OJIHOKJIETOYHBIE OPTaHHW3Mbl H HEKO-
TOpbleé MHOTOKJIETOUHBIE (HanpHMeEp, MOp-
CKHE €)XH), KOTOpbIE XKHBYT B OOHOPOJHOM
cpene. [1pubnusntensHo cheponauyro dop-
MY MMEIOT IUIaHETHI.

HHTepecHo, 4TO B npolecce 3BOMIOLHH
*XH3Hb HcnpoboBana MHOrHE GOPMEI, B TOM
yKucie ¥ ChepoHaHYIO, HO He MPHHAJIA ee KaK
LIMPOKO NEPCNEKTHBHYIO, MOTOMY 4TO Cpe-
[1a, KaK MMPaBHJIO, XapaKTepH3yeTCs HEOIHO-
POOHOCTBIO H H3MEHYHBOCTBIO.

[MaruyronsHas ©W  LIECTHYrOJibHAA
(hopMBI TakXke H3BECTHBI CPeH XHBOH Ma-
TEpHH. JTO HE MOXET Hac CHIbLHO YIH-
B/IATH, TAK KaK 3TH (GOpMBI OTMEHAIOTCH H B
HeXHBOi npupoje -y kpucraunos. Ho onn
BCTPEYAIOTCA, XOTA M pEeOKo, H B KHBOWH
npupoge, TamM, rjae sBiasAlOTCA Haubonee
noaxoaswumu. Hanpumep, matH- W we-
CTHYroJibHas GOpMBI TMOMOTaKOT OAHOKJIE-

Cnupaabrhas mymanHocms

6 co3ge3ouu Andpomeodsi. Cnu-
paas — wupoKko uzgecmuan gop-
Ma OM MUKpoOMupa 00 mupa
SAAAKMUK

TO4YHBIM TybxaMm 3axBaTbiBaTh Oonblle mu-
TATe/IbHBLIX BEILECTB M3  OKpyXaloulei
cpempl. KpoBeHocHble cocynbl MMEIOT M-
THYTOJIbHOE Ce4YeHHE, KOTOPOE OKa3bIBAETCA
Hanbonee 61aronpUATHLIM U1 KPOBOCHA6-
weHHs. Takas CHMMeETpPHA BO3HHKAeT BCer-
I3, Kor/a B OrpaHHYEHHOM 06BbeMe KOHIIeH-
TPHPYIOTCA 3JIEMEHTBI C OTHOCHTE/IBHO OJIH-
HakoBo#H Qopmo#, Hanpumep cepuue-
ckve. Tak, NpH yBeJHYEHHH B KJIETKaX Tak
Ha3bIBaEMBIX MHHOLMTO3HBIX MYy3bIPHKOB, C
NMOMOLIBIO KOTOPHIX MNEPEHOCATCA MHTa-
TeJNbHBIE BElllECTBa, XapakTep HX pacrnpeie-
JIeHHs Ha KJleToyHON Membpane npubiu-
’AETCA K MEHTA-, a MO3XKE H K TeKCaroHab-
HOH CHMMETPHH.

Tpybuatas ¢opma HCKIIOYHTENBHO
BaXKHa, XOTA ¥ HE O4YeHb PacMpOCTpaHeHa.
OHa cBsi3aHa C JABYMS OCHOBHBIMH (yHK-
UMAMH - TPAHCIIOPTHBIM ~ KaHajiom  (pas-
JIHYHBIE COCYNbl B OpraHW3Me, HEPBbI H
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Mopckaa 38e3da

T. N.) ¥ ONOpO# (pa3nu4Hble TKaHH, cTebn
pacrtenuii, creon Gambyka H T.1.). OTa
¢opma 3BOMIOLHOHHO TIEPCTIEKTHBHA NPH
BO3HUKHOBEHMH [IBYCTOPOHHEH CHMMETPHH
M Be[eT Janee K mpoueccy uedannsauuu, o
KOTOPOM peYb BIIEpPEIH.

HpesoBuaHas ¢opMa Takke XOpOLIO
NpeAcTaBlieHa CpPelH OPraHM3MOB Kak Ha
MHKpO-, TaK M Ha MaxkpoypoBHe (oGbIiHOE
nepeso, 6e3 xasbiuek!). JipesoBuaHyto pop-
MY HMEET CHCTeMa CHaOXeHHA opraHusMa
KPOBbIO H IMTaTeJIbHBIMH BELUECTBAMH,
npeactapasiomias coboH YMEHBIUEHHYIO
KOMHIO 0OBIYMHOTO CJIOXKHO Pa3BETBJIEHHOTO
Zepesa M obecneyuBaollas OPraH|3M Yepes
CBOM TpybuaTble COCYHbI - KalHLIAPbI —
JHeprueii. Mogenb epeBa MCMOJb3YyeTcs
Jaxe MHOTHMH LBETAMH: MX JIENECTKH
pa3BeTBAAIOTCA MOA06HO BETKAM JIEPEBLEB,
4TOOBI HE 3aTEHATH OJMH JAPYroro.

«3Be3ga» —cBoeobpa3Has pa3HOBHA-
HOCTb OpPEBOBHIHOH (OPMBI, XapaKTepH-
3yIOLUAACA pa3BeTBJIEHHEM B Pa3HBIX Ha-
MpaBjeHusAX OoT ogHoro ueHtpa. OTeeTsiie-
HHA Y 3Be3a4aThix GHOpPM MOTYT OIHOBpe-
MeHHO Wrpatb posib Hor. Takas c¢opma
BCTpeYaeTcs Y HEKOTOPhIX BOJOPOCIEH,
LIBETOB, HHOTNA 3Be3A4aTyi0 (opMy npH-
obpeTaroT KpacHble KpoBsiHbIe Tenbla. Ha-
ubosiee YETKO OHA BbIPAXEHa Yy MOPCKHX
3BE3/1.

Henb3s He OTMETHTH YAHBHTENLHOIO
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COBIIAJEHHA MAJIOTO YHCIAa OCHOBHBIX
6HOOpraHHYecKHX JIeMeHTOB (6) H Maoro
YHCJIa OCHOBHBIX popM XkHBO# MaTephH (6),
XOTA B 3TOM HET HHUKAKOH, HH NpAMOi, HH
KOCBEHHOIA, CBA3H. 31eCh NPOABJIAIOTCA Ha-
nbonee o6wme 3axoHsl nMpHpobl. [lopasu-
TEJBHO, YTO (POPMBI MHKPOMHpA NEPEXOAAT
H B MaxkpoOMHp, BIUIOTh [0 TaJlakTHK.
JKn3Hb, H30paB B X0A€ IBOMOLMH HECKOJIb-
KO OCHOBHBIX (OpM, C HCKITIOYHTENBHBIM
YNOPCTBOM MOBTOPAET HMX HA Pa3MYHBIX
YPOBHAX U B Pa3/JIHYHBIX COYETAHHAX, co3na-
Bas OrPOMHOE H [UIEHHTEIbHOE pa3Hoobpa-
3Me XHBOTO MHpa.

BeposTHO, Kak W npu Bbibope XMMHYe-
CKHX 3JIEMEHTOB, XH3Hb H306pana ans ceoe-
rO Pa3BUTHS «CaMble YIOOHBIE» H OMIHOBpE-
MEHHO cameple OnaronpuaTHble (HOPMBI.
Cnupanshas dopma JHK nopasutensho
MOJXOMMT [UIA «KBAPTHPOBAHHS» B HEGOIIb-
ILIOM MPOCTPaHCTBe H c6opa OrpoMHOM MH-
¢opmauun. Ha Gonee BBHICOKOM YpOBHE
cnypaib OaeT pal ApYrHX OJHHAMHYECKHX H
SHepreTHYeckux mnpenmyuiects. «Tpyba»,
«epeBo», «3Be31a» H chepon cobuparoT U
XpaHAT 3HEPTrHI0, TPAHCHOPTHPYIOT INHTa-
TeJibHbIE BEILUECTBA, B OTOCJIBHBIX Clly4dasx
CrocoOCTBYIOT JBHXKEHHIO, YKPEIUIAIOT TKa-
HH.
3TH OCHOBHBIE (POPMbI MOBTOPAIOTCA HE
TOJIBKO Ha Pa3HYHbIX YPOBHAX XHBOH Ma-
TepHH, HO H BO BPEMEHH HA NMPOTDKEHHH
MHJUIHApPOOB JIET OOJAroro nyTH XH3HH.
Ipu 3TOM CO31a€TCA BNEYATIIEHHE, YTO MH-
KpOMHp Obl1  CBOeOOpa3HbIM  MCILITA-
TeJNbHBIM NOJHIOHOM, HA KOTOPOM anpoﬁn-
POBaJIHCh NEPBHYHBIE HOPMBI, MPEXKIE YeM
TNOJIy4HTh «ITYTEBKY» B XH3Hb. JTO O6bIJIO
NpaBHJIOM MO KpaHHeH MEpPE B OTHOLUEHHH
JBOJIIOLIMH «30JIOTOH cnuMpanu», NBOiHasn
cnupaib ob6pa3zoBanach MMEHHO B MHKPO-
mupe. CoepounHas dopma paHbllie BCETO
NMosBAsAeTCA y ApeBHHX GakTepHi.

Co3naBas OCHOBHble (OpPMBI, QYHKIIHH
H TEHACHIIHH Pa3BUTHA, XH3Hb YXKE B Ha4a-
Jie cBoel 3BOJIIOLINM BbipabaThiBaeT cTpare-
rHI0, KOTOPYIO OCYLIECTBIISIET, HECMOTPA Ha
NPENATCTBHA, 2, MOXET ObITh, HMEHHO Gia-
rofaps NPensATCTBHAM, BCTAIOUIHM nepen
Hed. XOTA 4eNoBEK €lle He TMOABHIICH, Mbl
No3BOJIMM cebe 3aBeplUHTh 3TY IaBy CHM-
BOJIHYHLIMH CTHXaMM OesibrHHcKOro moisra
Omuns Bepxapha:



JKu3ubp npocrTHpaercs IWHpPOKO,

ropeynBo,
Ilo Heit Hagexaa MYMT BO BeCh ONOP,
W Bons venoBeka B oOuui xop
CnuBaeTcs ¢ keNaHbSMH BCEJIEHHOH.
MorylecTBa HCTOYHHK COKPOBEHHBIi
Poxpaaercs B aywe. Cneuruus

BNEpeNl MIATH,

OAKTOPBI

3BOJIIOLNH

CoBpeMeHHas TeOpHs 3BOJIOLMH Npe-
craBasieT coboil CHHTE3 KJIACCHYECKOro Aap-
BHHH3MA C HOBEHILINMH NOCTHXECHUAMH re-
HETHKH. DTOT CHHTe3 ObLJI OCYLIECTBJIEH B
Hauajle COpPOKOBbIX rogos XX B.

OCHOBHBIE TIOJIOXEHHS COBPEMEHHGH
CHHTETUYECKOH TEOPHH 3BOJIIOLMH CJIEIYIO-
wue: 1. Haumenbluedd snemeHTapHoO# eau-
HHLIEH 3BOTIOLMH ABJIAECTCA MOMYJIALMS —CO-
BOKYNHOCTb MHIMBHIOB OJHOTO BHJA, KO-
TOPbI€ MOTYT CKPELIUBATHCA MeX Ay coOOi.
2. OcHOBHBIMH (axTOpamMH 3IBOJIIOLMH
ABJIMIOTCA: MYTALMOHHBIR Mpolecc, Mmomy-
JISLIMOHHBIE BOJIHBI, H30aauHs. 3. OCHOBHOMR
IBHOKYLUEH CHIION 3BOJIIOLMH ABJIAETCA €CTe-
CTBEHHBbIH OTOOp cly4aiiHBIX MyTailui.

CuHTeTHYeCKas TEOPHs 3BOJIIOUMM pac-
CMAaTpHBaeT npolecchl BHA0OOpa3oBaHUA
NPHUMEHHTEIILHO K opraHusmaM. Ho nomu-
MO OTJEJbHBIX OPraHU3MOB, KOTOpBIE H3-
MEHSIOTCS, 3BOJIOLHSA PACIPOCTPAHACTCA
Ha BCIO XXHM3Hb KaK HEJOCTHYIO CHCTEMY,
T. €. Ha BCIO 6Hochepy. DTOT aCneKT CoBpe-
MEHHOH 3BOJIIOLMOHHOM TEOPHUH elle XIET
cBoeH pa3pabotkn. LlenocTHas Teopus I80-
JounK TpedyeT 0XBaTa BCero XHBOro : 6ak-
TepHil, BOAOPOCIEH, BCeX NPYrHX pacTeHUi
H XHBOTHBIX,

B Hacrosiiee BpeMs OOLIENIPAHATO, YTO
HauMEHbIIAn, JIEMEHTapHas eIUHHLA 3BO-
Jouun -3T0  nonyisuuu.  Hecnemosanus
NONYJIALMOHHON CTPYKTYPBHI BUJIOB MOKA3bi-
BAIOT, YTO OOJILIINHCTBO BH/IOB COCTOMUT U3
[IPOCTPAHCTBEHHO  000COOJIEHHBIX  JIO-
KaJIbHBIX NOMYJIALMI, CMTOCOOHBIX ACHCTBH-
TEJIbHO WM MNOTEHLMAJIBHO CKPEUIMBATHCS,
T. €. oOMeHUBaTbCs reHamMu. B pesyabrare
B3aHMOJEHCTBHUs TeHOTHIIA CO cpenoit Gop-

M xaxeTcs mperpaja Ha MyTH
JIuuwib KaMHeM, 4TOO Ha HEM TOMUHTH

W [paBHUTb CHUIbI .

A nperpan Ha NyTH XHU3HH, KaK Mbl YBH-

UM, 6BLI0 MHOTO, U NpeX e BCero Heobxo-
Mo 6BUIO NPEoJoNIeTh TJIABHEHINYIO U3
HHX — OTCYTCTBHE KHCJIOpOAa B aTMocepe.

U JABMXYIIUE CHJIbI

MHpYeTC (eHOTHI —BCS  COBOKYITHOCTH
NPH3HAKOB WHAMBHIA (ET0O BHELIHHMH BUA).

OcHOBHOH MaTepHas 3BOJIOLMH MOCTA-
BJISICTCA MYTalLMSIMH — H3MEHEHUAMHU 0Ol11e-
ro Xoja HacjaeICTBEHHOH HHPOpPMALMH HH-
auBuga. Mytauuu Moryt ObITh Xak CIOH-
TaHHBIMH, TaK M CIPOBOLIMPOBAaHHBIMH JIeH-
CTBHEM OHNpeIeIeHHbIX PaKTOpoB: 0byUe-
HHEM, BJIHSTHHEM XHMHYECKUX BELLIECTB, pe3-
KUMH KoJIeOaHHSMHM TeMmrepaTypbl H AOp.
MyTtauun  Moryt OBITH  TOJIE3HBIMH,
BpeAHBIMH M  HeillTpajibHbiMM. MyrTa-
LHMOHHBIH Mpoliece MIoC pekoMONHaUMU Ha
pas’jMYHBIX YPOBHSX NAalOT MaTepuan aas
3BOJIIOLIMH, HO OHHM HE MOTYT HampaBisTh
camy sBosroudio. Ha Hanpapnenue ssono-
UMH JaHHOH rpyMNibl B HEKOTOPOM CTENeH!
BJIHSIET €€ MCTOPHYECKOe (3BOJIIOHHMOHHOE)
npouutoe. MMenHo 310 onpenenser nanb-
HEHILNH IBOIIOLIMOHHBIN yTh, HO HaJlaraeT
OnpefesicHHbE OrPpaHUYEHHs (3aIpeThi).
Hanpumep, y 06e3bsiH MOTYT BO3HHMKATh
pa3nnyHble MyTalUHMH, HO HMKOTIAa HE BO3-
HUKHET Takod, B pe3yabTaTe KOTOpPOH
00e3bsHa MOKPOETCs IMePbIMH.

B xoHue 1960-x rogoB 6bl10 OTKPHITO
iBJIEHHE, Ha3BaHHOE BBIPOX/JEHHOCTBIO Ha-
CJECTBEHHOrO0 KOJa, YTO MNpOSABIAETCS B
YMEHBLLIEHHH 3Ha4Y€HUs TpeTheil OykBbl TpH-
nnera. Hanpumep, couetanue YVV (ypa-
LM - YPaLHI —- ypaluia) KOAMPYET CHHTE3
aMHMHOKHCIOTHI (peHUNaIaHUH, HO 3TOT CHH-
Te3 MOXET KOJMPOBAaTbCA M TPHILIETOM
VVILI, a aMHHOKHCTIOTA BajIMH MOXET KOJH-
poBaTbCs 4eTbIpbMS BapuaHTamu: [YV
I'vl, TYA u I'VI. C stum ¢dynaames-

I Tepeson 3. JInHeuxkoi.
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TaJbHBIM OTKPbITHEM MaTeMaTHYeCKO# re-
HETHMKH CBA3aHa MJesd TaK Ha3biBaeMO# «He-
JIapBHHOBCKOH 3BOJIIOLMKY, UJIH 3BOJIIOLMH
6e3 y4acTHA eCTeCTBEHHOro otTGopa.

BTopsiM oCHOBHBIM $aKTOPOM 3BOJIIO-
IMOHHOTO MNpoliecca SABJIAIOTCA  HOMYJIs-
IMOHHbIE BOJIHBI. JTO SBJIEHHE OTKPBHITO
C. C. YereepukosbiM B 1905 r. B ussecr-
Ho# pabote «Bonnbel xu3uu» UerBepnxos
oOpalllaeT BHUMaHHe Ha TO BaXHOE 06CTOS-
TEJILCTBO, YTO YHMCJIEHHOCTh BHAa HECTa-
6uibHa ¥ noaBepxkeHa konebanusam. [Toc-
JIeJHHE MPHBOIAT K HECHMMETPHUYHBIM OT-
KJIOHEHHSIM COCTOSHHSA MOMYJISLNH B NONO-
KHTEJbHYIO WJIH OTPULATENBHYIO CTOPOHY.
OnM MOTYT ObITH BBI3BaHB! Pa3HOOOPA3HLI-
MH [IPMYHHAMH, HO 4allle BCEro CBA3aHBI C
KJMMaTHYECKHMH H3MEHEHHAMH, H3MeHe-
HMSIMH 3amaca IHIUH, KaTacTpoduiecKUMH
NPUPOIHBIMH SIBJIEHUSIMH, TAKUMH, KaK U3-
BEPXXECHHUS BYJIKAHOB, MOABOAHbBIE 3eMJICTPSA-
CEHHs U CBA3aHHbIE C HUMH OTPOMHbBIE BOJI-
HBI, yparaHbl, Moxapsl # T. 1. B pesynbrare
ITHX KOJIeGaHHUil, eClIM OHH OTPHLATENLHEI,
MOXET TIPOUCXOJMTH YIpOXarollee A1s Cy-
LIECTBOBAHUS BHAA YMEHBIICHHA YUCIICHHO-
CTH NonyJAuMH (HeGoMbluas rpynna uHIu-
BUIOB HE MOXET CYIUECTBOBAThH UTHTENb-
HO€ BPEMSA) UJIH, €CTH OHHU TIOJIOKUTENbHBI,
TOMYJIALHA MOXET, KaK «BOJIHA», PaCHIM-
PHTB CBO€ pAaCIpOCTpaHEHHe, NOTECHUTH
UM MOJIHOCTBIO BBITECHHTH ApYrHe MOIy-
aaunn. Takue koneGanus (diykryaunn)
MOTYT CJIy4aiHO H Pe3KO NIPUBECTH K H3Me-
HEHHIO TeHOTHIA.

TperbHM  37€eMeHTapHBIM  hakTOpOM
IBOJIIOIIMK sBIIsETCH u3onsauus. OHa upe-
HATCTBYET CBOGOJHOMY CKPELIMBAHUIO M
cnocobCTBYET  3aKpelUIeHHIO  pa3/iuyuid,
BO3HHKAIOUIMX B OTIEIbHbIX HacTAX MOmMy-
JasuMu. M3onsuns ObiBaeT reorpaduueckas
u 6uosoruueckas.

K ¢aktopam, OocTaBiasioliuM MaTe-
pHas s 3BOJIFOLHH, HECOMHEHHO, CIEyeT
APHYUCIIHTL M POJIb BHPYCOB B TEHETHYE-
ckoM oOMeHe B 6uochepe U, cienosaTesb-
HO, B 3BOJIIOLIMH XH3HH Ha 3emie. B mo-
clefHee BpeMs CTAaHOBHUTCA Bce Gostee ode-
BUAHOH POJIb BHPYCOB KaK HEPEHOCYMKOB
TeHETH4YeCKOH HHGOPMAIMH OT OJHOTO BH-
Ja K ApyroMy. OTa uOed, KaKk NOOYEPKH-
BAIOT pa3BUBAIOLIIME €€ yueHble, OObICHAET
BAXKHYIO OCOOEHHOCTD XH3HH : €¢ MEHETHKO-
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- MHOOPMAIMOHHOE €AHHCTBO, KOTOPOE BME-

CTe C €QUHON XUMHYEeCKOH OCHOBOH M MCTO-
pHYECKUM €IMHCTBOM XapaKTepH3yeT XH-
BOM MMp Kak HempepbIBHO oforamalonlyo-
Cf CHCTEMY.

JBuxyiei cuioi 3BOJIIOUUH ABIAETCA
ecTecTBeHHBIH oTOOp. OH coBepllaeTcs Ha
Pa3HbIX YPDOBHAX B MHpE OPraHHM3MOB, H
npexae Bcero B nonynsund. O6beKTOM OT-
6opa ABJIAIOTCA HHAMBHIbI, XapaKTePH3YIO-
LIIHeCs OTpeie/IeHHBIMU pH3HakaMu. B pe-
3ynbTaTe U3MEHYHMBOCTH MOSIBISIOTCA HH-
AMBHAB C Pa3HYHBIMH BO3MOXHOCTSAMH
ycrniexa B 6opbrbe 3a cywecrtBoBanue. [Ipu
oT6OpE NMPOUCXOAUT H3OHpATEIHLHOE CoXpa-
HEHHE TEX OPraHU3MOB, KOTOpPbIE HMEIOT
HauboJIBIINE INAHCHI OCTABHTb IOTOM-
CTBO,—T€X, Ybfi OMOJIOrHYecKas OpraHuia-
UMs HaxoauTcs B OoJblile#t rapMOHMH €O
cpenoif. OT60p OTOpachIBAET I€HOTHIIBI C
HH3KO# %H3HecnocobHocThio. [1o BhIpaxe-
Huio JlapBuHa, NMpHpOJa OLIEHMBAET Opra-
HHU3MBI N0 «yCHEXy B OCTAaBJIEHHMH NOTOM-
cTBa». CrieIoBaTeIbHO, €CTECTBEHHBIH OT-
60p yTBEPXIACT PE3yJIbTAaThl IKCIEPHMEH-
TOB NPHPOIBI, OH SABJIAETCA ABHXYHICH
cunoii 3somound. HoBble Hay4Hble JaHHbIE
MOKA3bIBAIOT, OJHAKO, YTO €CTECTBEHHBII
oTOOp — He €IMHCTBEHHBIHA ABUXYIIMH ¢ax-
TOp 3BONIOIMU. CHMTAETCs, YTO TaK Ha3bl-
BaeMbl€ HeHTpaJIbHbIe IpoleccH apetida re-
HOB (M3MEHEHHE HaCTOTHI OJHHX WJIM OpY-
TMX T€HOB B MOMNYJSAUMM) TakKXe HrparoT
OIPEIEJIEHHYIO POJib B 3BOJIFOLIMH.

HHTepecHO OTMETUTD, YTO MaTEMaTHYE-
CKHE MOJIEJIH 3BOJIIOLINH, TTIOCTPOCHHbIE H3-
BECTHBIM KkuOepHeTHKOM Y. Ombu, noa-
TBEPXKAAIOT, YTO OCHOBHOH IBHXYLUEH CH-
JIOH 3BOJIIOHMH SBJISETCA €CTECTBEHHBIH

otbop.
H3secTHbiit 6uoxumuk [Ix. Yonn nu-
wer: «OpraHu3aumus, YIOPSIOYEHHOCTD,

KOTOPbIE XapaKTepHbI TS KUBBIX OpraHH3-
MOB, He ObLIM TpeapelieHbl U MpeIHaMe-
peHHO AaHbl. OHH BO3HHKJIM B pe3ynbTaTe
CJIy4aifHbIX MYTallMi — 3TOT NMPOLECC CXOaeH
¢ penaktupoBanueM. [lo 3Toi mpuumHe M
MBI IBJIAEMCS Pe3yJIbTaTOM paboTsl penak-
Topa (ecTeCTBEHHOro oTbopa), a He TBOp-
na».

JKu3Hb OT mpocTeHINX OPraHU3MOB 10
6uochepsl Kak LEJNOro SBJSETCH CJIOXHOM
CHCTEMOH, B KOTOPOit €CTh CBOS Mepapxus



MEXaHH3MOB U «3aIPETOB» . MOJIEKYJIAPHO-
TeHETHYECKHE, (PHU3HOMOTHIECKHE, IKOJIOTH-
4ecKkHe M nmoBeleHYeckue. Bee 310 B cBOEM
CJIOXHOM B3aUMOAEHCTBUH ONPECIAET Ha-
NpaBJieH¥E 3BOJIIOLMM, HO HE HCKIIOYaeT
pa3Hoobpasus BapuanToB. HaobGopot, He
UM JM 00si3aHa IBOIONMSA CBOHM IBHXKe-

HHEM, KOTOpOE€ MpeACTaBJIAECTCH HaM Kak
BOJIHYIOILIME BapHalM¥ Ha OOHY TeMy:
caMOH KH3HH.

Ha crnemyrommx cTpaHiuax Ha OCHOBa-
HHMM KOHKPETHBIX JaHHBIX KaMEHHOH JIeTo-
IIHCH 1aHA KapTHHA XH3HH OT KOHLIA IOKEM-
O6pusd 00 COBPEMEHHOM 3IMOXH.
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4. BEJIUKUH TIEPEJIOM

PYBUKOH
MEPEVEH

IMpouwno okono 4 Mpa. JIET OT poxae-
HHs 3eMiH. Be3bpexHstdi cHHUE OKkeaH mo-
KpBIBAET jJBE TPETH 3EMHOH MOBEPXHOCTH.
Cyma  npeacraBiaser  coboit  oanu
OTPOMHBIi CYNEPKOHTHHEHT, pesibed KoTO-
poro cierka pasHooOpassiT HEBBICOKHE
TOpHbIE LIENH, TAHYLIHECS Ha THICAYH KHJIO-
METpPOB. 3eMHas TBepAb pa3pbIBAETCH
TpelUMHaMHU U TIy6okuMu Oe3gHamu. M3
*epa MHOTOYUCIEHHbIX BYJKAaHOB H371H-
BAlOTCS KpacHble NOTOKH JaBbl, KOTOpbiE
ObICcTPO OCTHIBAIOT H 4epueror. Cyuia Bce
eie Oe3XKHU3HEHHa M MpayHa.

B 9TO BpeMs XH3HB yXe LIMPOKO pac-
MPOCTPAaHHIACh B OKEAHE ¥ HENPEPBIBHO Me-
HseT cBoH dopMbl U dyHkuun. JKusbie op-
FaHN3Mbl  MOCTENEHHO  YCJIOXHSIOTCH.
«Kn3Hu npucymia TeHAEHLUHs K pacmpo-
CTPaHEHHIO,— MHIUET H3BECTHbIA TI'eHETHK
. NobpxaHuckuii,— 1 OHa HCNOJB3YET LIsi
3TOro J100y10 BO3MOXHOCTH, CKOJIb OB OHA
HU ObLIAa OrpaHHYECHHAN.

bnaronaps 6vicTpoMy pasButHio $oTO-
CHHTE3MPYIOHIMX PpAacTeHUN colepkaHue
cBo0OIHOTO KHCOpoJa B aTMocdepe Ha-
4YHHaeT 3aMeTHO Bo3pactarb. Koraa komnm-
4ecTBO O, n0CTHIaeT 19, €ro KOHUEHTPaLUK
B COBPEMEHHOH aTMocdepe, BOIHHKAET Me-
XaHU3M [IbIXaHUS H TOSBJSIOTCA HeoOXo-

JKu3Hb - ycuime...
A. 3aamapos

JAMBble ] 3TOro depMeHTs!. JibixaHue na-
JIO XH3HH OTPOMHbIE 3HEPreTHYCCKUE BbI-
roabl. M3BecTHO, 4TO NMPH AbIXaHUY JHEpre-
THYECKHE pe3yJIbTaThbl, BHIPAXEHHbIE B Ka-
Jopusix, B 10 pa3 6osibliie, 4eM npu ¢epMeH-
tanuyu. Kucnopon, xoTopblii HaKalInBajics
B aTMoctepe M BOJe, OTKPBII HEOOBATHBIE
TOPHM3OHTBI [UIS pacuBeTa XH3HM, HO OH
ObL1 CMEPTEJILHO OlaceH [UIS MHOTHX JIpeB-
HUX OpraHH3MOB. DBOJIIOIMS MOJIHA mapa-
JIOKCOB, HO 3TOT —OIHH H3 CAMBIX NOpa3H-
TeJIbHBIX: NMPOTUBOpPEYHE MEX/Yy NEPCHEK-
TUBHBIM 3Ha4YeHHeM O, I pa3BUTHA XHU3-
HH U €r0 TOKCHYHOCTBIO. XOTS 3TO NpPOTH-
BOpEYHE CYUIECTBYET M CETOAHA. XXU3Hb
npecaosiesia ero orpoMHoi cuioif caMoop-
rauu3auud. BepositHo, Gonbiyto ponb B
3TOM CHIrpaj T€ MHKPOOPraHU3MBI, KO-
TOpble CHOCOOHBI XHTb U B BECKHUCIOPOI-
HOM, U B KHCIOPOIHOH cpeae. K HUM OTHO-
CATCA APOXKH H OOIbllAast YacTh OGaKTepHii.

C nosBieHMEM TEPBOTO OLIYTHMOrO
KOJIHYecTBa CBOOOOHOrO KHCJIOpONa, Be-
poaTHO, cpaboTan MmexaHu3sM 06paTHOI
CBA3M, KOTOPBIH CAAEPXXUBAJT YBEJIMUEHHE KO-
smuectBa O, B aTMOcdepe, COXpaHss ero Ha
ypoBHe 0xoJio 1% OT conepXanus B coBpe-
MeHHOH aTMocdepe. DTO - ypOBEHb TOYKH
[Tacrepa, nmpu KOTOpPOH OCYLIECTBIAETCS
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nepexon oT hepMEHTAaLMH K AbIXaHUIO. Me-
XaHH3M OOpaTHOH cBs3M depMeHTalMs —
JIbIXaHUe — GepMEHTALNS — AbIXaHHUE, mno-
BUANMOMY, CYyILIECTBOBaJl JUIHTEJILHOE Bpe-
MS$, 110 KpaiiHell Mepe okoJsio 1 mipa. JerT.
DTUM MOXHO OOBACHHTH Pa3IUYHA B MHe-
HUSIX UCCIIea0BaTe e OTHOCHTEABHO MOJIO-
xeHus Touku [lacrepa Ha mIKane BpeMeHH:
OJIHM OTHOCAT ee Ha 2-1,8 mupa. nert Haszan,
a Apyrue —~ npuMepHo Ha 1 MApA. j1eT Ha3al.
OueBHIHO, UMEIOTCA OCHOBAHMS KakK ISt
OJIHOM, TaK M JUIS JPYroH TOYKHM 3pEHHUA:
KHU3HL B MpoTepo3oe (Mexay 2 u | mpa.
JIeT Ha3all) HaXOAWJ1ach Ha TpaHHLie MEXAY

depMmeHTalmeli © apixaHueM. B ocBe-
LIEHHbIX 30HAX OKeaHa, HACEJICHHBIX ¢oTo-
CHHTE3HPYIOLIUMHU PACTEHUSIMH, BOZHHKAIH
nepBble KUCJIOPOIHblE 0a3UChl, IAe XHU3Hb
HauuHasa OykBanbHO OYPJIUTE.

[lepexon oT depMeHTalMH K AbIXaHHIO
(opdext [IlacTepa) 3aBepuiaeTcss OKOJIO
1 MiIpa. JieT Hazaa. 3TOT Nepexol 1aj Bax-
HEMIIMIA JHEpreTHYECKUH HMMIYJIbC DPa3BH-
THIO BCEX OPraHU3MOB: OJHOKJIETOYHBIX H
0COOCHHO MHOTOKJIETOYHBIX. JTOT peLiu-
TEJAbHBIH (AT MOXHO CPaBHHTb C MEPEXO-
oM Pybuxona. OH 0003Ha4YM Ha4ao Be-
JIHKOTO TepejioMa B Pa3BHTUHM KU3HU.

BETJIASI XPOHHUKA
O/IHOM BEJIMKON 3IOXU

W3 MHKPOCKOTIHYECKHX OIHOKJIETOYHBIX
3a KOpPOTKOe (B reosoruyeckoM cmsiciel)
BpPEMs Pa3BUBAIOTCS MHOTOKJIETOYHBIE Op-
TaHH3MBI CO CJIOXKHOM opraHulauueit u crne-
uManu3anue. HexkoTopble M3 HUX npHKpe-
TUISIACE K MOPCKOMY OHY HJIM MAacCHBHO
«[apunu» B BoAe, Apyrie ObUIN MOABHXHBI
H IUIaBaJIK C NIOMOUIbIO TOHKHX PECHHYEK U
(MJIM) KT'YTHKOB. DTH CyLIeCTBA AaJId Ha4a-
Jio rybxam, Mery3aM, depBsaM, kopaiinam. C
JpYroH CTODOHBI, OT HHX NPOH3OLLIH
MHOTOKJIETOYHbIE PACTCHHS.

Oco0blif MHTEpEC IPEACTABIIAIOT MAKPO-
CKOITMYECKHE MHOTOKJIETOYHBIE PACTEHHS U3
dopmauun benr CeBepHoit AMepuku U U3
Tax HasbiBaeMOH noHaMckol cepuu IOro-
3anagHofi Adpuxu. 3TH PopMbl paccMa-
TpuBaloTca kak ¢uTobeHTOC (TIpUKpe-
nneHHble pacteHus). OueHb Gorata u Gonee
MoJsojfas BeHackas ¢sopa Pycckoit u Cu-
6upckoii matdopMm. B Heit mmpoxo mpea-
CTaBJICHBl OCTATKM JICHTOBHOHBIX BBITH-
HYTbIX, MHOTJa KYCTOBHIHO pPa3BETBJIAIO-
muxcs GopM, oObeanHIeMBIX MTOA O0IIHM
Ha3BaHHEM «BEHAOTEHUOBD. biaromaps
YHHKQJIBHBIM HaxoJxaM XOpouleil coXpaH-
HOCTH CTaJIO M3BECTHO KJIETOYHOE CTPOEHHE
BeHAoTeHHa. [Ipeamonaraercs, 4TO 3TO
JpesHue OGypble BOJOpOCIHM, KOTOpPHIE, Be-
POSITHO, ABAAIOTCA NPEAKaMH BBICHINX CIIO-
POBBIX DACTEHHH.
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Hpyras BecbMa UHTEpeCHas rpymnna pac-
THTEJILHOTO MHpa MNO3QHEr0 MpOTEPO301,
6onee NMpUMHUTHBHAS, Ye€M BEHIOTCHMIbI,
BeET CBOE Ha4yajlo OT MHKPO(HTOILIAHKTO-
Ha — 3TO TaK Ha3bIBaeMbI€ YyapHaMOp(huIbI.
Boael no3aHenpoTepo3oickHX Mope# H3o-
6unoBaan 3TUMH cHepUYECKHMH THraHTa-
MH  OQHTOIUIAHKTOHA  (AMAMETPOM [0
45 MMm).

IIpenmonaraercs, 4TO nepBble OAHOKIE-
TOYHbIE IUIAHKTOHHbIE 3YKapHOTHBIE Opra-
HU3MBI — IPEAIIECTBEHHUKH METa30a — BO3-
HHKJIM B cpefHeM pudee (1,35-1 mupa. ner
Hazan). [JlpeBHelilime — NMpeACTABUTENH
MHOTOKJIETOYHBIX JKHBOTHBIX H3BECTHBI C
nozasero pudes (700-600 MyH. neT Ha3am).

B 1947 r. B xoamucroii obaactn Dmma-
kapa B IOxHO# ABCTpanuu, K ceBepy OT
Azenaupl, aBCTpaJIMHCKMIA reojior
P. Cipurr caenan oTkphiTHe, SBHMBLIEECS
HOBOPOTHHIM MYHKTOM B Pa3sBHTHH HaLIHX
3HaHHH O ApeBHeH xu3HU. B macrax necya-
HHUKOB Bo3pacToM 650-700 mnH. ner
Cnpurr o6HapyXHi cjieabl H OTNICYAaTKH HC-
KOMaeMBbIX OPraHUu3MOB OU¢Hb YETKOH MOp-
$onorun: BOOOPOCIH, MEQY3bl, KOJbYAThIE
4YepBH, KopajuioobpasHbie CyllecTBa, JH-
CTOBHIHbIE H MANIOPOTHUKOBUIHBIE CTEOMNM,
KOTOpbIE IEPBOHAYA/ILHO OLLITH MPHHATHI 32
Bogopociu. [Ilo3aHeifiiee BHUMATEbLHOE
H3y4E€HHEe 3THX JIMCTOBUIHBIX M NMAMOPOTHH-



KOBHJHBIX OTINEYATKOB MOKA3aJI0 MX CXOM-
CTBO C OOHON H3 TIpYyINN COBPEMEHHBIX
KOpaJUIOB.

HckonaeMble XHBOTHBIE U3 DaHaKapbl
OTHOCSATCSH B OCHOBHOM K TPEM THIaM: KH-
weunonosyioctHele  (Coelenterata), KoJib-
yaTble YepsH (Annelida) u wieHucToHOrHE
(Arthropoda). BONBIIMHCTBO M3 HHX BbI-
MepJio 1o Havana keMbpus. Camoit saMeya-
TEJILHOM HX OCOOEHHOCTBIO ABJAECTCA OTCYT-
CTBHE CKejleTa WAM pakoBuHBL. HMMeHHO
OTCYTCTBHEM CKeJleTa OOBACHSAETCS 3arajika
peaxod BCTPEYaEMOCTH IPEBHHX OpraHu3-
MOB B JIOKeMOpPHHCKHX Hopodax.

3BOIONMSA €lle HE OTKPbLIA PAKOBHHBI,
NpoYHOro cTebns, Ckenera, Ho yke OCBOHNIA
NOJIOBOE  pa3sMHOXEHHE, MHOTOKJIETOY-
HOCTb M 06pa30oBajia BHYTPEHHHI ITHILEBa-
pHTENBHBIA TpakT. POPMHpPOBAHHE CKBO3-
HOTO MHILEBAPHTEJILHOrO TpakTa ObL1o O1-
HMM M3 Ba)XKHEHILLMX JOCTHXCHHH B 3BOJIO-
HHH JKHBOTHBIX, OOECIEYHBIINM Da3BHTHE
JABYCTOPOHHE# CHMMETPHH.

Pa3zHooOpa3sue OQpeBHHX OpPraHM3MOB H3
Davakapsl yOHBHTENBHO, HO HE CiIydya#iHo.
OHO ABJSETCH pPe3yJbTATOM IIPOAOJIKH-
TeJIbHOH NpemecTByiollei spomounH. Pe-
LUMTESIbHBIH 11epeIOM B 3BOJIOLHH IIPOU30-
wen 3a 300-350 myH. neT mo 3TOTO M OBLI
CBSI3aH, KaK OTMEYaJIoCh BbIlIIE, C YBEJIHYeE-
HHEM KOJIHYECTBA CBOOOJHOTO KHCIOPO/a B
aTMocdepe.

Hapsaay ¢ pa3BuTHeM XHBOTHOTO MHpa,
4TO BIEPBbIE TaK APKO MPOABHUJIOCH B 31Ma-
Kapckoil dayHe, IpoaoIKaeTcs U pasBUTHE
pactennit. Cnemuduueckuit xapakTep IpeB-
He#t dayHBI 3AMaKapCKOrO THIA, OTKPHITOH
B ABCTpaJIMM U NO3Ke 0OHAapyx eHHOM Tak-
xe Ha Pycckoit u Cubupckoit naarpopmax,
nan ocHosanne b. C. Coxonosy (1952) BbI-
JIeJINTH B BePXHeil 4acTH MPOTEPO30s CaMo-
CTOATENIBHYIO CHCTEMY. JTa CHCTEMA Ha3Ba-
Ha BEHJCKOH 10 MMEHH CIaBAHCKOrO ILIe-
MeHH BeHIOB. BeHuckas cucrema obbeau-
HAET OTJIOKEHHS BEPXHEro MpPOTEPO304,
KOTOPbIE XapaKTepU3YIOTCA OCTaTKaMu bec-
CKEJIETHBIX MHOTOKJIETOYHBIX JKHBOTHBIX.

OTINYUTE)ILHOH OCOGEHHOCTBIO BEHI-
CKOH CHCTEMBI ABJIAETCH TO, YTO OHA BKJIIO-
4aeT IUIAHETAPDHO DAa3BHTYIO ACCOLMALMIO
OpraHM3MOB, NTOJYYHMBIIYIO PaclpocTpaHe-
HHe nocsie 6OIBIIOro JIEAHUKOBOTO NEPHO-
I — JIaIU1aHACKOro.

Cnucok AeHCTBYIOIMX JIHML B «Jpame
XHU3HI» ObICTPO yBeaHuHBaeTca. Kax obbly-
HO, B XOJ€ 3BOJIIOLMH BMECTE€ C MHUPHBIMH
KHTEJIAMH TOSABIAIOTCA XHUIIHUKH. [IBe
KpaiiHHe TPYNIbI ~ KEePTBbI U XULIHUKH — ITe-
PEILIETAIOTCS B CJIOXKHYIO LIENb CO MHOTUMH
NEPEXOJHBIMH 3BEHBSAMH.

OueBHIHO, BKJIIOYEHHE XHMIUHHKOB B
XW3Hb CPa3y BBI3BAJIO HEOOXOAMMOCTD MO-
SIBIEHHS TBEPIOTO CKEJICTA MJIH PaKOBHMHBI.
YIMBHUTEIbHO, HO M 3[€Ch 3BOJIOLMA He
NpUHSLIa HeMeAJieHHOT o peteHus. Ona cra-
BHT OIIBITHI; Y NEPBBIX KHIIEHYHOIMOJIOCTHBIX
MSITKOE TEJ10 MPOHH3AHO TOHKUMHU «HI0JI0H-
KaMK» ¥ JPYTHMH TOHKMMHM CKEJETHBIMHU
3neMeHTaMu, Takde «MroJIo¥KH» BCTpeva-
rorcs u y depseit. Ilo3mHee nosapasercs
HOKPOBHBIA NaHUMPD y YJICHUCTOHOTHX, KO-
TOpBIi 3auuiiaeT Teao cBepxy. Hakowel,
MOABJACTCA PAKOBMHA, KOTOpas OXBAThI-
BaeT, KaK MaHUupb, Bce Teno. [locne nan-
JIAHJCKOTO OJjleficHeHHus (okoso 700 Mum.
JIeT Ha3al) BEHICKOE MOpE HACTyIaeT Ha
60IbIIYIO YaCTh PABHUHHO# CYIIH. JTO Clo-
CcOOCTBYET PacCeNIEHHIO B YCJIOBHAX MEJIKO-
ro weab$poBOro Mops NMOABUBIIMXCS NENa-
IMYeCKHX, a TaKkXe psiaa 6eHTOCHbIX 6ecrno3-
BOHOYHBIX. AKTHBHOCTb BOQHOM Cpe/lbl ABH-
J1ach ellle OJHOH NPHYHHON NOSBJICHHUS XKeCT-
KOro ckenera. B peaxux ciyyasx B KOHIE
BEHJICKOH 3pbl MOSBJAIOTCA OPraHW3MbI C
XHTHHOMAHON 00OJIOUKOH M C 3alIMTHBIMH
CTPYKTYpaMH, B Da3JIMYHO# CTEeMeHM Noa-
BepxXeHHbIMH (ochaTHOH, KPEMHHCTOH u
naxe KapOOHaTHOH MMHEpaIM3aLlUH.

BooOie B BeHOCKOH cucreMe oOHapy-
KeHbl TPENCTaBUTEIN CIEAYIOUIHX THIIOB
6eCrno3BOHOYHBIX JKHBOTHBIX: Pa3HOOO-
pa3Hbix OEHTOCHBIX H MEJaruYeCKUX KHILeY-
HomoJocTHBIX kinaccoB Hydrozoa, Sipho-
nophora, Scyphozoa, Conulata, Anthozoa;
KOJIb4aThIX yepseil (Annelida), pa3nuuHbIX
MOJIUXET K CNICAbl UX AEATEILHOCTH ; YJIeHH-
cronorux knaccos Trilobitomorpha, Crus-
tacea H, BepoaTHo, Opuchophora; wus-
BECTHBI CJ€Ibl MNOJ3aHMA OeCCKesIETHBIX
MOJUIOCKOB  (MATKOTEJNbIX); NoroHogop
(Sabelliditida); rybok, a Taxxe, BEepOSTHO,
HTJIOKOXKHX H JPYTHX npobneMaTH4HbIX (He
YCTaHOBJICHHOH NpHHA/UISKHOCTH) TPy,

DBOJIIOLMOHHLIA CKa40K OT IUIaHK-
TOHHBIX TETEPOMOP(PHBIX MHKPOOPraHM3-
MOB K IUIAHKTOHHBIM, @ HO3Xe M k OeH-
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TOCHBIM MHOT'OKJIETOYHBLIM CTOJIb %K€ BEJINK,
KaK CKQYOK OT IECPEeBAHHOH Teneru K peax-
THBHOMY CaMoJIeTy.

B Hauane kemOpus, 600 MIH. feT Ha3an,
TIPOUCXOANAT Cepbe3Hble U3MEHEHUA XHMH3-
Ma okeaHa. B pesyibTate 3TOr0 XHUBOTHBIE
MOJIyYHWJIH BO3MOXHOCTbL YCBaUBaThb MHHE-
pajibHBIe coM B BONBILNX konudecTBax. K
HayaJly 3TOH 3MOXHM U CaMH >KHBOTHBbIE B

BEJIMKOE

6uoxuMu4ecKoM H (U3HOJIOTHIECKOM OT-
HOILUEHHH CTaju OoJiee COBEpPILEHHBbI, YTO
OTKPBIBAJIO Nepel HUMH LUIHPOKHE BO3MOX-
HOCTH NOCTPOCHHS XKECTKOro ckesera. Ya-
1I€ BCETO CKEJIET CTPOMTCH M3 CaCOs, HO
pa3fuuHbIE TPYNIbl KUBOTHBIX MOIJIH BbI-
6paTh W Apyrue COCOMHEHHA: KPEMHE3EM,
tdochaTt KanplMs, XHTHH, cyiabdaT cTpoH-
uMs M Ap.

PA3BETBJIEHUE

Benjicko-3iMakapckas KH3HEHHAs! acco-
LMAaLUA SBJISCTCA HA4ajioM BEJMKOTO pas-
BETBJIEHUS (IUBEPrEeHIMH) B XHBOTHOM MH-
pe. 3TO pa3BeTBJECHUE NPUBOIMT YyXKe B
Hayase keMOpus k (OpMHpOBAHHIO BCeEx
[NIaBHBIX THNOB OECMO3BOHOYHBIX  KH-
BoTHbIX. Kak otmedaer b. C. Cokonos, pe-
LIAMOLIYIO POJIb 3[€Ch ChIrpajla aJanTHBHAas
pagMauus, T. €. Pa3BHTHE IO MHOTHMM Ha-
TpaBJIcHUAM, CBA3aHHOE C mnpHcnocobne-
HHMEM K COBEpIIEHHO HOBOH M pa3HooO6pa3-
HO#H DKOJIOrMYECKOM cpele — fHY 1eAb(pOBO-
ro Mops, 3acejeHHoro 6oraThiM pacTH-
TeabHBIM OeHTOcOM. BeneacTBue ysenuum-
Balolllerocs pasHooOpa3us XHMBBIX opra-
HM3MOB [IPOUCXOINT GOPMUPOBAHHE HOBBIX
uenet nuranus. PasHoobpasne qaeT HOBBIif
cTUMY] 3Bomouny. He cnyuafino Eepunun
roBopuii: «Pa3zHoobpa3ue monesHo».

Pa3BeTBieHHe mMyTel XHWBOTHOrO Mupa
OTpaxacT 3aBEPILEHHE BEHKOro MepeioMa
B 3Bosrounu. OHO OTMeYaeT IpaHMLy Me-
X1y IBYMS KPDYMHBIMH 30HaMH: KPHNOTO-
30HCKHUM (aokemOpuiickuM) U danepo30ii-
ckuM. [lokeMOpuii ABHJICS MAPOJIOrOM K
IIOCTAHOBKE OIPOMHOH H OMHAMHYHOK
«apaMsl XU3HW» B haHepo3oe. Buelnssa ne-
Kopall¥s B Hayajie KeMOpHiickoro nepuona
MaJIO OTJIM4AETCA OT BEHACKOH, HO Hax Gec-
KpaiiHeH WIMpbIO OKeaHa Mo BOCXOAMLLei
3apeil B OKEaHCKOM BOJE CO BCE HApacTaro-
uied cHiIoH XMNHUT xu3Hb. OHa HaOupaer
CKOpPOCTb 104O0HO BOJIHAM, YCHIIHBAIO-
ILMMCS OT BeTpa. JTO 0OyCIOBJIEHO He-
CKOJILKHMH OCHOBHBIMH (akTopamu: 1)
yBEIM4EHHEM DPa3HOOOGpa3us 3KOJOTHYe-
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CKHX IIapaMeTpOB B Pa3jHM4HBIX YacTAX
okeaHa:; 2) M3MEHEHHAMHM XHMH3Ma BOJ
okeaHa; 3) yejnueHHem coaepxkanus O, B
aTMocdepe ¥ B okeaHCkoHl Bojae; 4) ycuie-
HUEM XH3HECTIOCOOHOCTH pa3JIMYHBIX Opra-
HHM3MOB; 5) MOABJIEHHUEM KECTKOTO CKeJleTa
M XecTKOH 060JI04KH, KOTOPbIE 3AILMINAIOT
XHUBOTHBIX OT Bparos.

MexaHuuaM ecrecTBeHHOro otbopa ycu-
JIUBAET CBOE AEHCTBHE M SABISAETCH NMPHYH-
HOM Kax pa3BeTBJICHHS H pa3Hoobpasus
XH3HH, TAK U €€ COBEPIIECHCTBOBAHHUA.

IMpex /e 4eM AOCTHTHYTDb BEJIMKOTO pa3-
BETBJICHHS], )KU3Hb HA CBOEM JOJIIOM IIyTH
Hpouuia clAelyrollMe Y3J0Bble 3Tambl:

Iepeuiii. TloaBaeHUe B YCIOBUAX 3eMIH
APOGHOHTHBIX CHCTEM, CIIOCOOHBIX K CaMo-
BOCIIPOU3BEACHHIO H reTepoTpodHOMY MH-
Taumio (BeposTHo, 3,5-3,8 Mipa. seT Ha-
3an).

Bmopoii. Bo3HMKHOBEHHE nepBBIX Oe3bs-
JepHBIX  KJIETOK  (HpPOKapHOT)  OKOJIO
3,5 mupa. ner Hazan. BosHukHoOBeHue ¢o-
TOCHHTE3UDYIOIIHX MEXaHH3MOB y IpOKa-
PHOTHBIX OPraHM3MOB, YTO OTKPBIBAET BO3-
MOXHOCTb yBenHueHust O, OHOreHHBIM Ty-
TeM. B 3T0 BpeMs 3BomrouMs OakTepuii
IIMaHOMHUTOB yXe, BEPOSATHO, LIU1a napaj-
JIEJIbHO M HE3aBHCHMO.

Tpemuii. [lposenenne sbdekra Ilacre-
pa-Bo3pacTtanue coaepxanus O, 10 ypos-
H#, oTBeyarolwero 19, ero KOHUEHTpaUHU B
COBpeMeHHO# aTMocdepe,— 03Ha4aeT MOBO-
POTHBII MOMEHT B 3BOJIIOLHH: IIEpexo] OT
depmenTaTHBHOTO MeTaboJiIM3Ma K KHCJIO-
POIHOMY ABIXaHHIO. DTOT Mepexoji Oocyllie-



CTBHJICA MeXAy 2 U | Miapa. net Hazaa. B
€ro HavaJjie BO3HHKAIOT 3YKapHOTHBIE KJICT-
KH (KJIETKH C IPpOM), KOTOPbIE PE3KO NOBbI-
WAKT KHU3HECIIOCOOHOCTL  OPraHU3MOB.
Bo3HuKkaloT npocreffiiie KOJIOHHAJIBHbBIE
oObeAMHEHHA HECKOJIBKHX KJIETOK
(1,6-1,35 mupa. net Hasand).

ITepexoa uepe3 Touky [lacrepa oka3an
PEBOJIIOLMOKHOE BJIMSIHUE HA 3BOJHOLHIO
IYKapMOTHBIX OPraHu3MoOB | MJIpA. JIeT Ha-
3an. [TosBastoTcs nepBuie MeTaUTHI, nena-
ruueckue ¥ GEHTOCHbIE MeTaszoa.

JeACTBUTENIBHO, KaK [JOJITO Mpocylle-
CTBOBAJIA U3Hb, NPEKIE YEM JOCTHTHYTb
CBOEH NepBOil  KyJIbMHHALMH — BEJIMKOTO
pa3BeTBJICHUS, KOrAa BO3HHUKJIM BCE OC-
HOBHBIE THITbI 6ECMIO3BOHOYHBIX XHBOTHBIX
U TIPOH3OLIES «HOMYJISALHOHHBIA B3PbIBY
CKeNETHbIX OeCMO3BOHOYHBIX >XHBOTHBIX B
Hadase keMOpus.

«Her  Hyxamel  obnekaTb  HCTHHY
B MUbB»,— nucan I'epues, a ['€re yacro mo-
BTOpSU1: «YBHIETb BO3HHKHOBEHHE YEro-
HUOY A ~ HaWTyqWIH# croco®6 310 06BAC-
HUTbL». BHHMaTenbHOe u3ydeHHE SKOOBI
BHE3AMHOTO PAa3BETBJICHUA U OYpHOro pas-
BUTHS PONOCNIOBHBIX JIMHUA XHUBOTHBIX B
Havyajle KeMOpHiickoro mnepuoja Imoxasbl-
BAaET, YTO MPOLECC BEJIMKOrO Pa3BeTBJICHUS
YXOMUT KOPHSMHM B HPEIBIAYIIHE 3Tanbl
ssomouun. CNOXHOe COYeTaHHE B MpoO-
CTPaHCTBE U BpeMeHHU psifa GakTOpoB 3BO-

JIFOLIMH XHNBOH M HEXXUBOH NPUPOIbI TPUBO-
T K BOILLIEOHOMY pa3HOOOpa3Hto XUBOTO
MHpa.

B cBoeit kuure «I'erenp u I'ére» coser-
ckuit dpunocod I'. H. Bonkos nuiuer, 4ro,
no ['ére, «npupoaa ABIAETCS KaK TaHIUYyO-
11as Oasaepka Bo BceM Oiecke U BeAHKoOJIe-
NUH, B PUTME BpallieHUs, B cMeHe GUryp H
11aroB, rpauMoO3HO NEPEeXONAILUX, Hrpas.,
OIMH B IpYIO#i...

ITpupona! Be3 npocbb U HeXOaHHO OHa
YBJIEKAET HAC B BUXPb CBOETO TaHLIA H HeceT
Hac, OMNbsiHAA, [IOKa Mbl, YCTaJible, He yna-
IieM Ha ee pykH. CamMa OHa He 3HaeT ycTajo-
CTH, He 3HAET MOKOS, OHAa MPOJIOIXKAET CBOMH
BeuHblil TaHelu. OHa npeanaraer HaMm JAMB-
HOe 3pesMlile, U Mbl HacjaxaaeMcs MM,
CKPBITHO M3-3a yIJa. 3pesullie NOCTOSHHO
HOBOE, MOTOMY YTO OHAa TBOPHT HOBBIX
3pUTEIE».

OTan, Ha4ano KOTOPOTO OTMEYEHO Be-
JIMKUM Pa3BETBJICHUEM XH3HH, ABJIAETCA 3a-
MEYaTENbHBIM BPEMEHEM ; OHO Mojapas3fe-
JISETCA Ha TPH 3pbl: NMaje030HCKYI0, ME30-
30iickyto 4 xaltHo3oickyro. Ha npoTsxenuu
3THX TPEX 3p HapacTalollias JaBHHA XU3HU
BBICTYNAET KaK «IMBHOE 3peuilie», B KOTO-
POM €CTh pa3Hble repou: ¥ 0ObIYHbIE CO3ep-
uaTeJd, U UCTMHHO aKTHBHBIE TBOPUBI, U
NEPCIEKTHBHbIE MEPCOHAaXH, W  MHOTO
ApYrUX, KOTOpble «TaHHYIOT BCEro OJHO
netor.






5. XKKHU3Hb
HABHUPAET CKOPOCTbD

PACTEHU A

)KH3HL, Kak 1 6acHA, UEHUTCA He 110
IJIHHE, 3@ MO COOACPXKAHHIKO

Cenexa

B ABAHI'APJIE

9BOJIIOLNHA

K Havany naneo3olckoit 3pbl XH3Hb
yXe MHHOBaJIa GOJBLIYIO, MOXKET OBITH ca-
MYIO TPYIHYIO, 4acTb cBoero mytd. Céop-
MHPOBAJIUCh [IB€ OCHOBHBIE BETBH XXHBOTO
MHpa: pacreHds M xuBoTHble. C camoro
CBOEr0 BOSHUKHOBEHMS 3TH [IBE€ TPYMINHI Op-
TaHH3MOB CBA3aHbl B €IMHYIO 3HEPreTHYe-
CKyIo cucreMy. PacTreHus nmocrasisioT Xu-
BOTHBIM MHIy H CBOOOIHBLIH KHCIOpPOA, a
XHUBOTHBIE CHabXaloT PacTeHHs YTJIEKHCIO-
Toi. Mexay HHMH CYLIECTBYIOT M KO-
pEeHHblE  pa3jIMYMs, BO3HMKILHE  elle
B CaMOM Hadajle OMOJIOTMYECKOH 3BOJIO-
muu. g cBOEro pa3BUTHSA PacTEHUS HYX-
JIAIOTCA B YIJIEKHCTIOTE U CBETE, C IOMOUIbIO
KOTOpbIX IyTeM (OTOCHHTE3a OHH BbIpa-
6aTbiBalOT NHTaTENbHble BeulecTBa. Bcee
XHMBOTHbIE MCIOJB3YIOT B MHUILY FOTOBbIE
OpraHudeckHe BEIeCTBa: PaCTHTEIbHBIE
TKaHH HJM BTOPHYHO APYTHMX >XHUBOTHBIX.
[103TOMYy XMBOTHblE HAXOIOATCA B TECHOH
33aBHCUMOCTH OT PacTeHHi, KOTOpble CHal-
KaroT UX KHCJIOPOJOM H CTOST B OCHOBaAHHH
NHIEBOH nUpaMuabl Xu3HH. CrenoBaTeb-
HO, XHBOTHBIE HE CMOIJIH Obl pa3BMBATbCH
TEMH TEMOAMH, KOTOPbIMHU XapaKTepH3yeT-
C HX IBOJIIOLHMSA, eciM Obl Ha mNepeaHuit
Kpail 3BOJIFOLIUN HE «BBIPBAJIMCHY» PACTEHUS.,

TIpu BCAKOH pelIMTENbHON aTake BCer-
Ja TOMBJIAETCA HEKTO, KTO BbIABHIaeTcCs
Buepea. Moxer mnokaszaTbcs napalok-
CaJIbHBIM, YTO CaMble PEHINTEIbHBIC LIarTH B
3BOJIIOLMOHHONH «aTake» MpeANpHHUMAIOT

HCIIOABHXXHBIC pACTCHHsA, a HC MOABHXHbBIC
HMBOTHBIE. OJHAKO XUBOTHbIE «BCTYNAJIM»
B aTaKy Cpa3y e 3a pacTeHUsSMH, U Ojaro-
Japs 3TOMY XH3Hb 3aBOEBbIBajla HOBbIE
chepbl Kak B OKeaHe, B TOM HHCJIE B €ro
MpaYHbIX rny6m1ax, TdK H Ha Cyll¢, B TOM
YHUCJIE B YXacCalolle CyXHX NMYCTBIHSX.

ABaHTapJIHOM POJIbIO B 3BOJIIOLMHU pac-
TeHHst 00s13aHBI CBOEH CTPYKTYpe (crieuudu-
4ecKOH CHCTEME COCyIOB), (GH3HOJIOTHM H
cnocoby pasmHoxenus. PogocnoBHas pac-
TEHUN HAYMHAETCH C MOPCKUX BOJOPOCJIEH.
IlepBble ApeBHeiINe HCKOTTAaEMble OCTAaTKU
pacTenmit —uuanoputsl. Bosee 2,5 mupa.
JIET 3TH NEpBbie MPUMHUTUBHEHIINE pacTe-
HUSl HacelsyIi OKeaH BMECTe C APYTUMH
OJHOKJIETOYHBIMH OpraHusMamu. Bepost-
HO, TMO3X€ OT HHX MPOU3OLUIH 3eJICHbIC
BOJOPOCJIH.

JKu3Hp Bce ellle HAXOAMTCS B CBOCH
KOJIbIOENIH — OKeaHe, HO YCJIOBHS TMOCTENeH-
HO MEHAIOTCSH M CTAHOBATCA pa3HooOpa3-
Hee. 3TO CTABUT HOBbIE 3a1a4H NEpe/l OHO-
KJACTOYHBIMH OpPraHH3MaMH. OHH nbITaroT-
Cl NPEOJOJIETh BO3HHUKAIOMIHE TPYIHOCTH
NyTeM CO3/1aHMS HOBOM CTPYKTYPHOH opra-
HH3aLHMU — MHOTOKJIETOYHOT O CTPOEHHSL.
Moxer ObITh, NEPBBIM LIATOM Ha 3TOM My-
TH ObUTO OOpa3oBaHHE KOJIOHHH KJIETOK.
IlepBOHa4YanbHO KJETKH B KOJIOHMH ObLIH
oauHakoBbl. [lo3xe BO3HHKaeT cneHHaH-
3aLMs KJIETOK N0 QYHKIMAM : TMTaHHUA, pa3-
MHOXeHUs U T. A. [lepexon oT ogHOKIETOY-
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HOT'O CTPOEHUSt K MHOTOKJIETOYHOMY Yy pac-
TEHHH U XUBOTHBIX IPOHCXO U, OYEBUAHO,
no oOlMM [OPUHUMIAM, HO DPa3iIHYHBIMU
nyTaMH. MHTEpECHO, 4TO €CJIH Y KHBOTHBIX
ycrexa B pa3sBHTHH MHOTOKJIETOYHOM CTPYK-
Typbl 100MBAalOTCA AKTHBHO MABHKYLIMECS
dopMbl, TO y pacteHudi OGonee O6naro-
NPUATHBIM U1l 3TOTO OKa3ajcs MpHKpen-
NeHHbIH 06pa3 ku3Hu. (PUKCUPOBAHHBIA
obpa3 XH3HHM CO3[aBaj JydylllHe YCJIOBHSA
JU1sl BOSHHKHOBEHHUS CJIOKHON KOPHEBOH CH-
cTeMbl ¥ Tastyca. KopeHs, crebesib 1 BeTBH
BO3HHKJIH HE TOJNBLKO IS MOJAEPKKU
JIMCTBEB, B KOTOPBIX OCYILECTBJIseTCH HOTO-
cuHTe3. OHM COCTABIAIOT JKHU3HEHHO BaX-
HY}O BOJOINPOBOAHYIO (M CJIEOBATENbHO,
«IHILETPOBOHYIO») CUCTEMY KaHAJIOB, NO
KOTOPbIM BOJa C MHHEpAJIbHbIMH Bellle-
CTBaAMH IMOJHMUMAETC 1O CaMOro Bepxa
gepepa. CBOMMM TNOpaMH JIMCTbSl TOIJIO-
IIAIOT YIJICKUCIOTY, U B pe3yibTare (poTo-
CHHTE3a MOJA BO3JACHCTBUEM COJIHEHHOTO
cBeta obpa3yioTcs caxapa, BOJa M CBO-
6oanbli kucnopoa. M3 nmucrees Boaa ucna-
pseTcs B atMmocdepy. DTa noteps Biaru
CHHXaeT JaBJIcHHE BHYTPH JIUCTbEB M TOH-
Kux BeTOK. IToHMXeHHe NaBJICHHS KOMIIEH-
CHpYeTCsl COKaMH, KOTODbIE 10 CHCTEME Ka-
HaJIOB TPOXOMAAT 4epe3 CTEHKH KJIETOK K
JHCTBAM. Bes 3ta «cocyamcras» cucrema
pacTeHHsi fAelicTByeT kak cBoeoOpa3Has
«nomna». OHa HEMpPEPHIBHO BCAaCBHIBAET BO-
Ay U3 TNOYBBL, 3aJepPXKUBacT ee HeGoblIyIO
4acTh M OTAAET 3HAYUTEJILHOE KOJIMYECTBO B
atMochepy. PacTenns SBIAIOTCA 4YacCThbIO
oblero XxpyroBopora BoJibl B IPHPOJE, KO-
TOpHIf HMEET MEpPBOCTENEHHOE 3HauYeHUe
JUISL KHU3HH.

YcaoxHeHHe  CTPYKTYpbl  pacTeHH#
UrpaeT OrpoOMHYIO poJb s UX Oyayuiero.
JluHeiHas, ApeBOBUAHAS HJIH HENpaBHIIb-
Hast OPMBI CHJILHO YBEIHYMBAFOT IIOHIAlb
pacTeHus, T.e€. [UIOIadb MOTJIOIIEHHA
YT JIEKHCIIOTBI W COJIHEHHBIX JIy4ell, KOTOpble
HEOOXOIMMBI 111 MUTAHUA pacTeHuil. [pe-
BOBHIHAs U HENIPAaBUJIbHas (POPMBIE CO3JIaNH
BO3MOXHOCTb Pa3BHTHS OPraHOB, KOTOpbIE
BBINOHAIOT pa3JindHble GyHKkuMu. Bee ato
TpeboBaIOCh «H3006pecTH» IBOJIOLHUH IIpe-
AJe, 4eM pacTeHHs BBIHAYT Ha cCyuny.

[MapannenbHo ¢ BO3HHKHOBEHHEM
1 YCOBEPIICHCTBOBaHHEM crocoba NMUTaHUs
PacTeHUii pelualolliee 3HAYCHHE 1A Jajb-
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HeMIuei YBOTIOLMH HMeN0 0Opa3oBaHue N0-
JIOBOTO anmapara pasMHoXeHus. Bce npu-
MUTHUBHBIE MHKPOOPTaHH3Mbl (bakTepHu,
HHY30pHH, CHHE-3€eJIeHbIe APOOAHKH) ¢ O0-
Jiee HHU3KOM opraHu3alMel, 4eM TUMHUYHbIE
BOAOPOC/IH, PA3MHOXKAIHCh BEreTaTHUBHBIM
(becnonbiM) nyreM. Ilpu stom Buae pas-
MHOXeHUs 06pa3yloTcs OTPOCTKHM (J1yKO-
BUIIbI), KOTOPbIE YKOPEHAIOTCS ¥ CTAHOBAT-
Cf CaMOCTOATENbHbIM DPACTEHHEM, TOYHO
BOCMPOU3BOIALIMM cBoero poautens. U
POAUTEND B 3TOM CJly4ae ToJbko oauH. [1pu
BEICTATUBHOM Pa3MHOXEHHH HE TPOUCXO-
OUT MEepPeKOMOHHALIMA Ppa3IM4HbIX TI'€HOB,
T. €. NMOTOMKM He MPHOOPETAIOT HOBBIX
CBOMCTB, XOTOpble MOIJIM Obl NMOCIYXHTb
npUcnoco6sIeHnio Kk HOBOH cpene.

Pa3MHOXEHHE HOJIOBBIM IyTEM [aeT
BO3MOXHOCTb BO3HHKHOBEHHSI HOBOM JIH-
uun passutua. HoBoe nokosieHne Hacle-
IyeT CBOWCTBA pa3Hbix HHAMBHAOB. Ecimu
ycIIOBHsl cpefibl 61aronpusTCTBYIOT pa3BH-
THUIO HOBBIX HACJIEACTBEHHBIX 4€pPT, 3BOJIO-
IS YCKOpSeTCs.

Ilukn nosnoBoro pa3MHoxeHHs OGecce-
MEHHBIX TAJyCHBIX PACTEHHIl IPOXOIUT ABE
¢as3el. Jns neppoit ¢a3wl Heobxoauma Bo-
Ia. bes Hee cnepMaTo30HABI MYXKCKOTO pac-
TE€HHS| HE MOTYT AOCTHTHYTb H OIUIOAOTBO-
PHUTH SIELICKNETKY XEHCKOro pacrenus. Uiz
OIUIOJJOTBOPEHHOTO siflla pPa3BUBAETCA HO-
BOE PacTeHHe, KOTOPOoe 1o pasMepaM DoJb-
1Ile MYXCKOTO DacTeHHs nepBoH ¢a3bl M
uMeeT AUCThs. Bo B1OpOIt dase 3To 6osb-
LI0e pacTeHHe ofpa3yeT CIOpbI— KJIETKH,
KOTOpBbIE CHYXaT I pa3MHOXeHus Oe3
omnonoTBopenus. OHKM pacceMBarOTCs Be-
TPOM, YKOPEHSIOTCSA B MOYBE ¥ JalOT Haya-
JI0 MeNKHM Oe3JMCTHBIM pPacTeHUAM Mep-
Bo# ¢dasbl. Lluks pazMHOXKEHHS 3aBeplLIaeT-
cs. Heo6xoauMocTb BoIbl KAk NEPEHOCYMKA
CNepMaTO30UJ0B OrpaHWYHMBaja paclpo-
crpaHeHue Ha cymy. Hamo ObLio uckath
JApyrue nyTH.

DBOJIFOLKMS OTKPBLJIA 3TOT HOBbI MyTh -
pa3sMHoxeHHe ceMeHamu. CeMs BKJIIOYaeT
MHOXECTBO KJIETOK, KOTOPbI€ «YHaKOBaHbI»
B NMTaTeabHYIO 000JI0uKy M CHaGxeHbl
ofoJioukoit, mnpeagoxpaHsoled HX OT
BpEIHBIX BHELIHUX Bo3JeicTBmit. Korna ce-
M3 OTHENSETCA OT PAacTeHUi, OHO yXe Co-
AEPXKHT OIUIOJOTBODEHHYIO SANIEKJIETKY.
[Tocne oTaeneHns OT POAUTENILCKOrO pac-



TEHHS CEMS YXKe ABJISETCS CBOeOOpa3HbIM
MHHHATIODHbIM OPraHM3MOM. DTOT Opra-
HH3M C 334aTOYHBIMH TIPHCIIOCOOHTEIbHBI-
MH YCTPOHCTBaAMM COXPAHACTCA J>KMBBIM,
NOKAa HE YKOPEHHTCA M He [acT Hadajio
CaMOCTOATEIbHOMY PacTeHHIo. DTH CBOM-
CTBa CeMSAH OTKpBUIM HOBBIE T'OPH3OHTHI
nepes CBOMMH POJMTEIISIMH, a HecceMeHHbie
pacTeHUs OCTANUCh GOKOBOH BETBBIO 3BO-
JIIOLMH M OTOILIN HAa 3aJHMH MJIaH.
PasnuyHble THOBI BOJOpOCHEH, KO-
TOpble OOUTAJIM B PAHHENAICO30HCKUX MO-
pAX, CO3JaIH HCKIIOUMTETbHO Ornaro-

AECAHT
HA Cylly

Beixon pacTeHHH Ha Cyllly —OJMH M3 Be-
JIHYAHHIMX MOMEHTOB 3BOIOIMH. OH ObLI
NOArOTOBJIEH NpeAbIAyIleld 3BOJIIOLMEd Op-
FaHUYEeCKOH M HEOpPraHMW4YECKOH NpPUPOABIL.

B Hauyane maneo3oiickoit Ipsl cyma 6bl-
5a, mo-BUAMMOMY, BCe ellle Oe3KHU3HEHHOM.
Ho BeposTHO, K KOHIly IIPOTEPO30s Haya-
Jock obpasoBanue noysbl. [loyBooGpaso-
BaHHE CTaJ0 BO3MOXHBIM B pe3yibTaTe
B3aUMO/IECTBUA HEOPTaHHYECKHX (KJIUMAT,
MHUHEpaJbHbIE YaCTHIBI) K OPraHUYeCKHX
(6aktepun, unaxen) paxropos. 310 noaro-
TOBHJIO IEPBOE YCJIOBUE [UIst IECAaHTa Ha Cy-
HIY ~ [TOYBY, HA KOTOPYKO Ha0 ObLIO BHIATH.
Bropoe ycnosue - yBesHUuCHHE COOCPKAHUA
O, B atmMocdepe — ObL10 NOATOTOBNEHO NPH
aKTHBHOM Y4aCTHH APEBHUX Bojopoceit. K
cepeiMHe ODPJIOBHKCKOT O nepuona
(470 mMnH. neT Ha3aad) coaepxaHue cBoOOA-
HOTO KHclopoaa mocruraer 109 ero xos-
LEHTPAUHH B COBPEMEHHOH aTMocdepe.
3TO Tak Ha3biBaeMas Touka bepkHepa-
Mapiuanna, nepexol 4epe3 KOTOPYIO Ha-
BCEra YTBEPXKJIAeT KUCIOPOIHYIO aTMOC-
¢depy. MoxHO BOCKIIMKHYThH BCneq 3a [ére:

3T0, 3TO JIy4 HAACKIDI,
npocoYHBLIMiica ¢ Hebec!

Haxonnenue OosibllIoro  KOJIM4eCTBa
KHCIOpOJa B BEPXHHMX CJloAX arMmocheps
NpUBOAMT X oOpasoBaHuio o30Ha. O30-
HOBbIH CJIOH CTAaHOBHUTCSA 3AIMTHBIM 3Kpa-

NPHATHBIE YCJIOBHA 1 pacLiBETa MOPCKHX
*uBoTHbIX. [locneaHue BOCIIONB30BAJIUCH
3TUMH YCJIOBHSMH, HadaB pPa3MHOXaTbCs
MaccoBO (B3PbIBOM), H HX 3BOJIIOLHUS NIPOTE-
KaJla YCKOPEHHO.

Pa3BuTHe pacTeHMil 3HaMeHyeT elle
OJMH 3aMedaTelibHbIA NapagoKC: OHO Ipo-
TeKaeT ME/UICHHEE, X pa3HOOOpasue He Tak
OTHYET/IMBO, KaK y XHMBOTHBIX, HO y3JIOBblE
MOMEHTBl HUMEIOT XapakTep peBOJIO-
LIMOHHBIX CKA4YKOB BO BCEH IBOIIOLMH KUBO-
ro mupa. Cienyrouui pelidTebHbIH 1Iar B
3BONIOUMH DACTEHHH —3aBOEBaHUE CYIIH.

HOM, KOTOpBIH BCTaeT Ha NMyTH I'HOEIbHBIX
JUTst )KUBBIX OPTaHU3MOB KOPOTKOBOJIHOBbIX
yasTpaduoneToBsix Jy4eir. B 3tom npo-
aBJseTCA (B KOTOPLIH pa3!) OT/IHYMTENBHOE
CBOMCTBO >XM3HHM KaK CaMOOPraHH3ymollei-
Csl CHCTEMBI: CO3/aeTcs mperpaja rubensb-
HOMY  yJIbTPa(HOJETOBOMY  H3JIy4YCHHIO
Connua. Tak Obula obecnieicHa BTOpas
HeobxoANMas NPEANOChUIKa BbIXOAA KHU3HH
Ha cyuy.

B kxem6puiickuii B OpDAOBUKCKHH Tle-
PHOIbI PACTEHH4, KaK 1 )KUBOTHBIE, BCE €llle
Haxoawmch B Mope. Cpeas HHX BCTpeua-
JINChb TIPHKPEIJIEHHbIE KO AHY 3€JICHbIC H
Oypble BOOOpOCIH, a BEPXHUH CIIOH BOIbBI
H300MNI0BaT LHaHESIMH, 30JOTHCTHIMH, 3B-
TJICHOBBIMH H APYTHMH BOJODOCIAMH.

TpeThs nNpeanocbUIKa BbIX0OJa pacTeHHH
Ha CyLIy CBf3aHa C NEPEYCTPOHCTBOM HX
CTPYKTYpbi U bu3unosorun. s atoro nepe-
ycrpoiictea 6blJ10 JOCTATOYHO BPEMEHH, B
TeYyeHHe KOTOPOIO €CTEeCTBEHHbIH oT6Oop
MoOr HCIpoboBaTh MWJUIMOHBL BapHaHTOB,
NOKa He BbIOpayl caMblif NMEepCHEKTHBHBIM.

B cepemne, 1 0cOOeHHO B KOHLIE, CHITY-
PHICKOro mnepHoAa 3HaYMTeNbHas 4YacTh
3EMHOMH KOpBI HCTIbITANIA cMATHE. B pe3yib-
TaTe 3TOro M3 OKeaHa POXAAIOTCH HOBbIE
rophl — KajieJoHCkHe. Bo3apiManne rop co-
KpallaeT miolanb MOPCKAX OaccefiHOB U
co3jaeT ycioBusi i obpa3oBaHus 00-
IIMPHBIX 3a00JIOYEHHBIX M O3EpHBIX 0Ona-
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creit. Tak cama 3eMJI «rOTOBHT» MOJAXOOA-
Wi penabed K MPHEMY «TOCTeE».

Tpupona HeXHO MEHs BCTpevaer,
NpUXxHMas K CBOell rpyan.

3TO CIIOHTAaHHO BBIPBABILIEECH MOITHYE-
cKoe BbipaxeHue ['€re U3 ero CruxoTBope-
HHA «¥Y 03¢pa» MOXeT 6e3 BCAKOH HATIKKU
CIyXHTb  YOeaMTENLHBIM  BBIpaXKEHHEM
NEPBBIX 1IATOB HA3€MHOH PacTHTENLHOCTH
Ha Cyllle, ¢ «OTKPHITBIMH OOGBATHAMID
BCTPEYCHHOH OOHOBJICHHOH 3emueii.

Jlo HeaBHEro BPEMEHHM CYHTAJIOCh, YTO
NEePBbIMH  Ha3eMHBIMH (CKOpe€e 3€MHO-
BOAHBIMH aM(PUOHAHBIMH) PACTEHHAMH Obl-
JIH TaK Ha3bIBaeMble NCHJIOPUTHI, KOTOPBIE
CBf3aHbl CBOEH POJQOCIOBHOH C 3€JNEHbIMH
BogopociasiMd. OHHM MNOSIBWIMCH Ha IpH-
OpexXHbIX BJIAXHBIX PaBHHHaX B CHIIypHMii-
ckuit nepuoa. OaHako mcuaoguToBas pac-
THTEAbHOCTh MMena Oojiee MPUMHTHBHBIX
[peIIECTBEHHUKOB M3 TPYNIbl TaK Ha3bl-
BaeMbIX HEMAaTO(MHTOB, KOTOPbIE 3AHHMAIOT
IPOMEXYTOYHOE ITOJIOXKEHHE B CHCTEMATHKE
MeXAy THIMYHBIMH BOAOPOCHSAMH H KOp-
MYCHBIMH (BbICLIMMH) pacTeEusMH. Pojoc-
JIOBHO OHH ObLIH CBA3aHbI ¢ OypBIMH BOAO-
pocnsmi. OkaMeHeBLUME OCTATKH HEMaTo-
duToB BO3pacToM oOkoNO 420 MJH. J€T
H3BECTHBI U3 MO3OHECHITYPHHCKUX OTJIOXE-
HH#A: 3TO cTebesbuaThie pacTeHHsi BbICOTOMR
6onee 2 M, C LUIMPHHOR Pa3BETBJICHHOM 4a-
CTH KpOHbI 10 2 M. [IpeBHeillline mpeacra-
BHTEJIH 3TOH IPYNIThl TOABHIIMCh, BEPOSTHO,
elle B KeMOpHH, a MOXeT ObITh, JaXe B [IPO-
Tepo3oe. JJocToBepHbIe HCKONAEMbIE OCTAT-
KH HeMaTo(MHTOB B OCajkaXx Crapuie CHJIy-
puiickux He oOHapyXeHbl, HO CHOpbI, Hai-
JEHHbIE B BEPXHENPOTEPO30HCKHX KEM-
OpHIiCKHX U OPJJIOBHKCKHX IIOpPOJax, BEPOAT-
HO, NpHHa/UIeXaT HeMaroduram.

HematodurtHas ¢aopa, no-sHIHMOMY,
IpOUBETANIa B MO3JHEM NPOTEPO30C U paH-
HeM nayeo3oe. OHa Gblna OYeHb BJArOJIO-
61Ba U pOCsa y caMoro Mopckoro bepera, a
Takxke mo OeperaM naryHd, 6onot u o3ep.
3TH pacTeHHs COBEPILIMIM NEPBbIH «IIPO-
PHIB» Ha Cyl1ly €llle B TPOTEPO30€ H IPOJOJI-
%aJli CYIeCTBOBATh O MO3JHEAEBOHCKOM
3M0XH. B mo3gHeM cuirype OHH YCTynaroT
MecTO OoJiee COBEPIIEHHBIM KOPMYCHBIM
NCHIODUTOBBLIM PACTEHHUAM.

IcunodpurtoBas ¢uopa BrirouaeT 6aU3-
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KHe K TajloduTaM KOPMYCHbIE PacCTEHHs
MO3JHErO CHIypa M JAeBOHa. JTO CBOe-
0Opa3Hbie CIOPOBbIE PACTCHUA, OTHACTH Ha-
nomuHalomue mwiayHsl. CuuTaercs, 4TO
ncuaoGUTH BEeAYT CBOIO POLOCIOBHYIO OT
3eJIeHbIX BoJopocneii. MoxHO mpeamoso-
KHTb, YTO 3€JICHbIE BOJOPOCIIH NMOCTENIEHHO
paccesIUIMCh M3 MOps Mo mobGepexbio B
YCTBSX PEK, B 03epax u 6osiorax. Hosbie yc-
JIOBHSL (MEJIKOBOJHBIE, 4aCTO Nepechixaro-
1Me GaccelHBI, BOJA ¢ MOHMKEHHOHN coJie-
HOCTDbIO, Nepexosilas B IPECHYIO PEYHYIO
H O3€pPHYI0, H Ap.) BBI3BIBAIOT HEOOXOIM-
MOCTb 3HaYMTEJIbHBIX H3MEHEHUH B CTpoOe-
HUH. [lepBBIH WWar B 3TOM HaMpaBlIEHHH
6BLT MPOIHKTOBAH <OKM3HEHHBIM OMBITOM»
B YCJIOBMSIX BPEMEHHO IIEPECBIXAIOILHUX BO-
J10eMOB. Y IICHIO(DUTOB pa3BUIIACh NOKPOB-
Hasl TKaHb, CXOJHaf C KOXeEH H mpenoxpa-
HAMOWIas UX OT BbICHIXaHHA. BmecTe ¢ TeM
NOKpOBHAas TKaHb 3aKpbIBAET DACTCHHE U
CO34a€T BO3MOXHOCTb MOTJIOILEHUS BOJBI
nyreMm audpdy3uu. I3ToMy CIOCOOCTBYIOT H
¢usmgeckue cBONCTBa BOIBI: BRICOKOE MO-
BEPXHOCTHOE HAaTSHKECHHE, KaNMLISpHBIC
CBOMCTBA H T. Il.

B Bomoemax pacteHus aacopObupoBaiu
BOJy BCEH NOBEPXHOCTBIO Tesa. BHe Bonoe-
Ma CTaHOBHTCA HeoOXxoaMMbIM 00pa3oBa-
HHME IPUMHUTHBHBIX OPTaHOB CO CIICIMATH3H-
poBaHHbIMH QyHKUHAMH. OTIAE/IbHbIE HUTE-
BUIHbIE OTPOCTKH CIYXWIH AJIS INpHKpe-
IUTEHHS K TOYBE, a TAKXe VIS MOIJIOLIEH S
H3 Hee BOObI M MHHEPAJIbHBIX Bewects. [1o-
creneHHo ¢ obpa3zoBaHHeM NEpBOrO HO-
nobus xopHe#, crebns W NPUMHTHBHOM
HOpOBOAALLEH CHCTEMBI NICHIOQHTHE OTIEJIH-
JIACh OT MATKHX Bojopocinedl. JlpesHelmue
NMpPEeNCTaBUTEIH I3THX pacTeHui — Psilophy-
ton u Baragwanathia - ¥3BECTHBI U3 TIO3HE-
TO CWIYpa 4 paHHero aeBoHa (430400 MuH.
JIET Ha3ad). OTH pacTeHUs COBEPIIAIOT pe-
IUMTEJIbHBLIA 1Har B 3aBOEBAHHH  CYIIH.
O6pa3no roBops, 310 ObLI BTOPOii BCien 3a
HeMaTopHMTaMH, HO pellaIOIM SIIENOH Je-
caHTa Ha cyury. CoBeplleH HOBBIH peBOJIrO-
IHOHHBIA 1Iar B 3BOJHOLKMH, KOTOPBIA OT-
KpbIBaJl HEH3BEAAHHbIC NEPCINEKTHBLI s
reorpa@uyeckoil IKCMAHCHH PAaCTUTENIBHO-
CTH Ha Ge3XM3HEHHBIX 10 3TOTO KOHTHHEH-
Tax.

Besien 3a mepBbIM yCHEIIHBIM LIAarOM
CAeQyI0T HOBBIE: BBIACHAAIOTCH THIMYHBIE



CIIOpOBbi€ PACTEHHA — IUTAYHbI, “JIEHHUCTO-
cTebebHbIE U NaNOPOTHHKOOOpa3Hble. OHH
NOJXBaTHIBAIOT 3CTadeTy M pacceIsoTCs
no Beeit 3emute.

K KoHIly NE€BOHCKOTO mMepHona pacTH-
TEJbHOCTh CTAHOBUTCA 3HAYUTEILHO Da3-
HooOpasHee, a ee oOnuK —uHBIM. Ha 3em-
HO# MOBEPXHOCTH BO3HHUKAIOT MEPBbIE Jieca.
OHH npeaCTaBJICHB MAMTOPOTHHKOOOPpA3HBI-
MH pacTeHHsIMH, Ape/IleCTBEeHHHKaMH Ha-
CTOSIIMX ManoOpOTHHKOB. HekoTopbie Hx
NIpeACTaBUTE M AOCTUrany 12 M B BBICOTY H
oKkoJIo 1| M B JHaMeTpe Y OCHOBAHMS CTBO-
s1a. Kpome 3THX nepBBIX APEeBOBHIAHBIX pac-

TEHHH B NO3JHEM [AEBOHE CYIECTBOBAJIM
KPYIHbIE XBOLIH M MJIAYHBI, TOTOMKH JpEB-
HHX BHIOB PaHHETO IEBOHA.

B 1o34HEAEBOHCKYIO 310Xy, BEPOATHO,
NOSBISIOTCS M NEPBblE CEMEHHbIE (rOJOce-
MEHHbBIE) PACTEHHS, OCTATKH KOTOPBIX MbI
HaxXoAMM B OCHOBAHHM KaMEHHOYIOJIbHOH
cucremsl (350 MuIH. JleT Haszan).

Pa3BHTHE pACTUTEILHOCTH B IEBOHCKHi
HepUoA INPHBOAMT H K [ADYTHM H3MEHe-
HHSIM — COJIEpXaHie CBOOOJHOIO KHCIOPO-
na B arMmocdepe IOCTMraeT ypPOBHS, CO-
OTBETCTBYIOLIETO €r0 KOHLUEHTPALUHH B CO-
BPEMEHHOH aTMmochepe.

YAPYIOIIEE BOI'ATCTBO
PACTUTEJIBHOI'O

MHPA

M&i He MoxeM cebe NpeICTaBUTh Kpaco-
Ty OKpYXarouei Hac npupoast 6e3 pacre-
Huit. Hauano 3tomy yapyromemy 6oratcTpy
6bLIO MMOJIOKEHO €llie B AEBOHCKOM IEPHO-
e, HO HCTHHHBII pacuBeT KpacoThl Ha-
YHHAETCA B KAMEHHOYTOJIBHOM MEpHOIE, a
€e LIapCTBO YTBEPXIAeTcsi I0Cje FOPCKOro
nepHoaa, Korja MOSBIASIOTCA MOKPBITOCE-
MEHHble (LIBETKOBbI€) PacTEHHS.

O NMPOHMKHOBEHUM KPacOTHI B HAll Iy-
XOBHbI MHp, CBA3aHHOM C LBETAMH — 3TUM
JapoM 3BOJHOIMH, HAIOMUHAIOT HaM CTPO-
Kd u3 coHerta llexcnupa:

Mol ypoxas XIOeM OT JIy4lIMX JIO3,
Uto6 kpacoTa XHia, HE YBAHAad.
[lycTb BAHYT JIeNECTKH
CO3pEBLINX PO3,
Xpaum HX NaMaThb po3a MOJlO)Jaﬂl.

3BOOHUSA HEOPraHHYECKO# IPUPOILI B
KOHIIE AEBOHCKOIO MEpHOJa CO3IaeT HeoO-
XOAWMBIE OHONOTHYECKHE YCJIOBHS [UIS
MBILIHOTO Pa3BUTHA PACTHTEBHOCTH.

[Tocne OTHOCHTENBHOrO 3aTHLIbS BO
BHYTpeHHeH aAuHaMuKe 3eMJIH, XapaKTepHO-
TO IJIA IEBOHCKOTO mepuoja, B Havaje Ka-
MEHHOYTOJIbHOTO NEepHoJa 3€MHas Kopa
CHOBa OXBau€Ha PpOJOBLIMH CXBATKAMH —
BO3HHMKAIOT HOBbie rophl. CHsbHEe M HIupe

! Tlepeson C. SI. Mapinaxa.

BCEro ropoobpasoBaTeibHble JABHXECHUS
HPOABNAIOTCA BO BTOPOii NONOBUHE Kapbo-
Ha, TOCTENEHHO 3aTHXas B TEYEHHE CIEIYIO-
ulero nepmoja—nepmckoro. B pesynbrarte
ITHX [BWXEHHH DOXAAIOTCA TakK Hasbl-
BaeMble repumHckue ropei. OOpasoBaHue
HOBBIX F'Op CONPOBOXAANIOCH HEOOBIKHOBEH-
HO aKTHBHOM BYJIKAHHYECKOH AesTelb-
HOCTBIO. DTO MNPHUBEJIO K HACHILECHHIO aT-
Mocheppt CO, M HEKOTOPbHIMM MHHe-
panbHbIMH BelllecTBaMH. Ha orpoMhbIx
APOCTPAHCTBAaX PaCcCTHIIAHCH IPHOPEXKHBIE
H BHYTPHKOHTHHEHTAJIbHbIE MEXIOpHbIE
[IOJIUHBI C TEIUIBIM H BJIAXHBIM KJIHMAaTOM.

B 3Tux ycnoBHSX Bce CTPEMHTEJIBLHO
pOCO BBEPX, HA MECTO NaBLUMX BCTaBaJIH
HOBBIE NONOJIHEHUS. TaK Ha OTPOMHBIX NIPO-
CTPaHCTBaX - HA MECTE IPEBHUX KaMEHHO-
YFOJIBHBIX 3a00/IOYEHHBIX JIECOB — HAKaIlIH-
BaJMCh MOIIHBIE CJIOM OTMEPLIUX pacTe-
HHUH, KOTOpBle MO3KE OOPa3yrT camMble
KpynHble Ha 3emile yrojbHble OacceiiHbl.
BriepBbie B MCTOpHHU Hailed NMJAHETHI MPO-
HCXOQWJIO CTOJIb OIPOMHOE YIJIEHaKOrLIe-
HHe, 0 J06HOE TOMY, KOTOpoe ¢ ele 60Jib-
IUMMH 3aflaCaMH HMEJIO MECTO MO3XKe — B
TPETUYHBIA TEpHOA.

KaMeHHOYTOIBHEI nepHO 3HAMEHyeT
NOJIHYIO NoGeTy XH3HH HA MOBEPXHOCTH 3e-
myH. KOHTHHEHTaIbHas pacTUTENbHOCTL
NpEeACTAB/IEHA HANOPOTHHKOOOPA3HbIMH :
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NanopoTHHKAMH, XBOILAMH, IIAyHAMH H
HEKOTOPbIMH TIPUMHTHBHBIMH TDYIMIIaMH
rOJIOCEMEHHBIX.

Camoil cBoeoOpa3HO#t U LIMPOKO pac-
NPOCTPAaHEHHOH TIpynmod B KaMEHHO-
YroJIbHBIR nepuHoj ObUIM Tak Ha3bIBaeMble
JIenUA0GUTHL — BbIMEpLUas I'PYyNna IJIayHOB.
B oTauMe OT COBPEMEHHBIX ILIAYHOB, MeJI-
KHX TPaBSHUCTBIX PACTEHWH, fenuaoduTs!
6blTH  ApeBeCHBIMH (OpPMaMH  BBICOTOH
30-40 M u auamerpom 1-2 M. Haubosee
XapakTepHbIMHM  MpPEICTABUTEAAMH  JTOMH
rpynmsl 6bLIM TEAHAOAEHAPOHBI H CHTHILIA-
puu. YacTto BcTpeqarolIMecs TOpPU3OH-
TaJIbHble KOPHEBbIE OTBETBJIEHHS JIEMHOO-
(UTOB HA3BIBAIOT CTUTMApUAMHU.

BaxHolt rpynnoi KaMeHHOYrOJIbHOM
PacTUTEILHOCTH ObUINM NanOPOTHUKH, Tak-
X€¢ MPEACTABJICHHbIE APEBOBUIHBIMH (op-
MaMH, YacTO C KP4CHBBIMH MEPUCTBIMH
suctbamu. Haubonbulyro #3BECTHOCTB HO-
JIy4uau MpencTaBUTeNn popoB Pecopteris,
Neuropteris nw Sphaenopteris.

TpeTbs, IHPOKO pacnpocTpaHeHHas
rpynna  Ha3eMHOHM  KaMEHHOYTOJIbHOHU
($s10pBl CIOPOBLIX pacTeHHH MHpeAcTaBieHa
KaJJAMUTaMH ¥ KJIHHOJIHCTHUKAMH — IPEBO-
BHIHBIMH OpMaMu, pOACTBEHHBIMH COBpe-
MEHHBIM XBOILIaM.

T'onoceMeHHBIE pacTeHHs 3TOrO NEpHO-
[1a TIpeACTaBieHbl TaK Ha3bIBAEMbIMH Ce-
MEHHBIMH TaNOpPOTHHKAMHU (NTepHIocnep-
MaMH) ¥ KOPJANTaMHU ~ KPYIIHBIMH [JpPEBO-
BUIHBIMH PaCTEHHSMH C KPaCHBOM BepXxHeH
qaie JmcTa.

B Hayane kaMeHHOYrOJILHOTO mMepHoOna
pacTUTENbHOCTL Obl1a AOBOJIBHO OMAHO-
obOpasHa. OllHako yxe B cepesiMHe nepHoaa
3emns Oblila NMOKpBITA 3eneHOMR ¢aToit He-
BooOGpa3uMo MbILIHOH M Ppa3HOOOpa3HOMH
pactutenbHocTH. K 3TOMy BpeMeHH ouep-
4UBAIOTCA TPAHMUBI NEPBHIX (opucTHYe-
ckux (dutoreorpadmueckux) obuacrei.
OHH XapaKTepH3YIOTCSH ONpedeIIeHHbIM reo-
rpaduyeckiM pacrnpenesieHHEM OT/IeNbHBIX
pPacTUTENbHBIX TPyl B 3aBHCHUMOCTH OT
KiauMmaThdeckux 3oH. CornacHo mnpencra-
BJIEHMAM  COBETCKOro  maneoboTaHHKa
A. H. Kpuuwirodouya, B cepeiHe KaMeH-
HOYTronbHOro mnepuoia obocabausarorcs
Tpu GropucTuyeckue obsacTu: ceBepHas
(Tynrycckas), cpeanss (Bectdanbckas) u
toxHas (IongBaHckas).

94

OcobenHo xapakrepHa Becrdanbckas
obnacte. OHa oxBaTeiBasIa CeBepHYIO AMe-
puky, OxHyio u llenrpansuyio Espony,
KOxHyto u HentpanbHyto A3uio M OT/IHYa-
Jach TEeMJBIM BJaXHBIM KiIHMaToM. Tu-
NUYHBIMH €€ NPEICTaBUTENsIMH ObIH JlemH-
MOACHAPOHBI, APEBOBH/IHBIE [ANIOPOTHHKH,
OTEpUAOCIEPMbl H KPYIHblE KaJIaMHThI.

Tynrycckas o61acTh BKIIOYana ce-
BepHbIe YacTi EBpomnbl n A3uu. 3nech npe-
obnaganu xopaautel. B nosgHekameHHo-
YFOJIBHYIO 310Xy 3Ty O0JIacTh MOKpbIBaja
TaK Ha3biBaeMas KopjaaurToBas Taiira.

I'onpBaHckas ¢sopHcTHyeckas obnacts
B Cpe/lHe- U M03AHEKaAMEHHOYTOJIbHYIO 3110-
xu oxsaTbiBana FOxHyro Amepuky, Adpu-
Ky, Huamo u Asctpanuio. OcobeHHO
cBoeoOpa3Hbiif  OOJIMK . paCTHUTEJIBLHOCTL
3To# obnacTu mnpuobpetaer B MO3/HEKa-
MEHHOYTOJIbHYIO 310Xy : npeobanaioT Tpa-
BSIHUCTBiE (HOPMBI, OTCYTCTBYIOT THIaHT-
CKHe JICMUIOAEH/IPOHBI, IPEBOBUHBIE TIa-
NOPOTHUKH M APYyrue npeACTABUTENH BECT-
danbekolt dnopel. O4eHb HIMPOKO Pa3BUTHI
KOPAAUTHI U HEKOTOPHIE cneluduyHbIe 115
3TOH 06JIaCTH pacTeHus, CpeAH KOTOPBIX
u3BecTeH nanopothuk Glossopteris. Ilo Ha-
3BaHHUIO JTOro poja toxHas (I'oHIBaHCKas)
0obJ1acTh MMEHYETCS [JIOCCONTEPHUCOBOM.

3HauMTENbHBI HHTEpEC NpeAcTaBiaseT
TaK Ha3blBaeMBbIil OGHIONADHBIA XapakTtep
pacTutenbHoi 30HanbHocTH. Ha Hero
yKa3bIBA€T MaccoBO€ PpaclpOCTpaHEHHe
KOpAauTOB B OBYX NPHIOJIAPHBIX oO6na-
crsx —- Tydrycckoii m TonaBancko#l. Jra
0COOEHHOCTDb B pacpoOCTPaHEeHHH pacTeHUH
M XMBOTHBIX OOHapyxuBaeTcs H B OoJice
MO3JIHHE TEOJIOTHYECKHE ITIOXH.

B cpenHem kxapOoHe BO3HHMKAIOT [Be
GosiblMe Tpynmbl TOJIOCEMEHHBIX pacTe-
HUit: HMKaxoBble M XBoitHbie. [locnennue
JOCTHTalOT pacuBeTa B KOHIIE IOPCKOTO Ie-
puona. MHorue Mx NpenCTaBUTEIH CyLle-
CTBYIOT M ceifyac, 3aHUMas 3HaYMTeJIbHOE
MECTO B COBPEMEHHOM PACTHTEIBHOM MHU-
pe.

B nepMmckuii nepxoJ OO6JIMK KOHTHHEH-
TalbHOH PACTHTENBLHOCTH 3HAYUTENbHO Me-
HseTcs. BHIMHpAIOT JIeMHIOACHAPOHBI, CH-
TWUIAPHH, KaJIAMUTBI U MHOTHE ManopoT-
Hukd. Ha cmeHy uM mpuxoasar rojoce-
MEHHbIE : XBOIHBIE, LIMKa10Bble U THHKOBSIE.
DTH U3MEHEHUS OCOOEHHG CHJIBHO OIlly-



aoTes B cpeneil (Becrdanbcekoit) naneo-
dbnopuctnyeckoit obsactu. B pesynbraTe
3THX NepPeMeH PacCTHTEJIbHOCTh NEPMCKOIo
nepuoa cTaHoBUTCs 6oJiee 01HOOOpa3HOM,
a obwmii oOJMK KOHTHHEHTOB-—Oonee ne-
yanbHbIM. JKH3Hb NEpeXMBaET NEpPBbIH
60bL1IOR KPHU3HC.

KoHTHHeHTabHAS PACTHUTENBHOCTh B
TpHAcoOBbI nepHod oOdeHb OgHOoOOpa3Ha.
Hcue3aroT H3BECTHBIE B IPEIbIAYIIME JMOXH
pasnuuns  najxeoduiopucTHyeckux  o6iaa-
credi. Jna Me3030Mckol 3pbl XapakrepHa
oanoTunHas ¢opa, MpeacTaBieHHas royo-
CEMEHHBIMH PACTEHHAMM: XBOHHBIMH, THH-
KOBBIMH H 1MKanoBbiMH. lllupokoe pa3Bu-
THE NOJIy4aeT rpynna BOAOpOCHEH, Bblie-
NAOUUX KapOOHaTHOE BELLECTBO.

HoBblff pelMTENbHBIA 1Ar 3BOJIFOLMS
PACTHTE/ILHOTO MHpPa J€j1aeT B FOPCKOM Iie-
puoae. IlosBismoTcs mepBbie MOKPBITOCE-
MeHHBle pacTeHHs. EctectBenubifi otbop
JaJl 3THM pacTeHHSIM OTPOMHBIE TNPEHMY-
L1eCTBa, KOTOPbIE [I03BOJIMIM UM 3aBOEBATh
W caMbie HEJOCTYNHbIE YYaCTKH CyIIM. JTH
NPEUMYILECTBa ObICTPO OTPAXaKOTCs B IBO-
mouny. OcobeHHO nokasaTtesibHO, YTO K ce-
peaMHe MeJIoBOro nepuoza, T. €. 100 MuH.
neT Hazana, 90%, BUAOB Ha3eMHbIX paCTEHUH,
M3BECTHBIX B HCKONAEMOM  COCTOSIHHH,
NpeacTaBieHsl MOKpbITOceMEeHHbIMH. Ce-
TOJHSL OHM COCTaBIAOT 959, Bcex cylle-
CTBYIOLUMX PAacTEeHHUi.

OcobeHHO XxapaKTepHO 1% NOKPLITOCE-
MEHHBbIX TO, YTO OHH IIOBCEMECTHO, 3a HC-
KJIIOYEHUEM  Tpomuyeckmx  obsacreit,
ABJIAIOTCA JHcTonaaHbiMuU. Tlocie cospesa-
HUS CEMSH JIMCTBA ONAAaeT, GOTOCHHTES 3a-
[IEPXHBAETCH U PACTEHUs Ha HECKOJILKO Me-
CAlleB NMpeKpallaoT cBoit pocT. P4a cneuna-
JMCTOB OOBACHSAIOT 3TO ABJICHHE NPUCNIOCO-
6n1eHMeM MOKPBITOCEMEHHBIX K CE30HHBIM
M3MEHEHUsM KiMaTa. Ce30HHOCTDb KiluMa-
Ta YCTAHABJMBAETCA K KOHIY IOPCKOTO Te-
pHOAa, 4YTO COBMAJaeT CO BPEMEHEM MO-
ABJICHUS TaKUX DaCTCHHH.

ITokpbiTOCEMEHHbIE CTAHOBATCH  BCE
pasHooOpa3sHee, H K KOHLY MEJIOBOTO Iie-
pHOJa BHYTPH 3TOH FpyNmbl HPOHCXOIST
3HAYNTeNIbHBIE M3MeHeHHMA. OHM npozaos-
KAIOTCH U B TEYECHHE 3HAUUTENILHOH 4acTH
KaHHO30HCKOH 3pbl. ITH H3IMEHEHHSA NIPHBO-
IAT K Da3BUTHIO TaK Ha3bIBAeMbIX 3J1a-
KOBBIX. 3/1aKH NpPEeACTaBIIsAOT co00i caMo-

CTOSITENIBHYIO TPYIHNY MNOKPBITOCEMEHHBIX,
HPHCTIOCO6IEHHYIO K CYIIECTBOBAHHUIO B CY-
XOM HJH CE30HHO-3aCyILIMBOM KJIMMATe.
PoInHOR TpaBAHUCTBIX 3JIAKOB ABIAIOTCA
CyXHe paBHHMHBI H CTENM, Ha3blBaeMbiC ca-
BaHHaMmu. CaBaHHas (/MBaJHas) pacTu-
TENbHOCTh LIHPOKC pPacHpOCTpaHseTCs B
KaifHO30MCKYI0 3py. 3TO, BEpOATHO, CBA3a-
HO C apuax3alMell KjiMmara.

ITuratenbHble, Jerko mnepeBapUBacMble
cTe6IIH, TUCThA U CEMEHa TPABAHUCTHIX 3J1a-
KOB CTaHOBSATCA HIeasbHOMN nuuiel s 6bl-
CTPO pa3BHBAIOLUEHCA TIPYNIbl MJIEKOIH-
TAFOLIMX,

3epHOBbIE pacTeHus —0coOblil BUA 311a-
KOBBIX, Y KOTODBbIX KOHLEHTpAalMs MNUTa-
TENIbHBIX BELECTB 3HaYUTENIbHO MOBBIILEHA.
YemoBeueCTBO OTKPBUIO IHTATENBHYIO LEH-
HOCTb 3E€PHOBBIX pacTeHMd oxosio 10 Thic.
JIeT Ha3zag.

Msl  nombitanuck Opocuth  Oerjiblit
B3rJIA Ha UCTOPHIO PACTUTEIBHOIO MHpaA.
Ero npeactaBuTenu BHILIUIM B aBaHrapi
’posrounu. OHM obecnieuniH cyuiecTBOBa-
HUe cBOGOHOrO KMciI0poaa B aTMoctepe U
CAeJIaNM NEpBBIA LIar Ha CyLIy, OHH H3Me-
HSIOTCA MEMJICHHO MO CPAaBHEHHMIO C XH-
BOTHBIMH, HO M3MEHEHHS PaCTHTEJIbHOCTH
OTpaXaroTcs U Ha XHUBOTHHIX. OCHOBHBIE
y37I0BbIC MOMEHTHI B 3BOJIIOLHH PACTHUTENb-
HOTO 1apcTBa B TeueHUe ¢aHepo30s Cle-
IYIOLIHE :

1. IlepBble wark Ha cyuie - NOABICHUE
Ha3eMHbIX PACTEHWH B CUJIYDHMHCKHHR rmie-
pHoa.

2. MosaBnenne  ceMeHHbIX  (rojoce-
MEHHBIX) PAacTeHHH B IO3IHEAEBOHCKYIO
3MOXY.

3. IlosBneHue HNOKPBITOCEMEHHbIX
{UBETKOBBIX, IUTOAOBBIX) PACTCHHI B KOHIIE
IOPCKOTO nepHoa.

4. TlosBneHne 351aKOBOH PaCTHTENIBHO-
CTH B KOHILIE MEJIOBOTO NEpHOJa, KOTOpas B
KalHO30MCKyIO0 3py OOCTHUTaeT paclBeTa.
Ob6ocobaseTcs U rpynmna 3epHOBBIX pacTe-
HUH.

PaccmartpuBasi OCHOBHBIE YEPTHI OTPOM-
HOro pasHoo6pa3us pacTHTEIbHOIO MHpa,
Mbl COBEPILEHHO HE YNOMMHAJIH O XH-
BOTHbIX. Kaxaplil 3HaeT, 4TO caMmbiff kpa-
CHBBI JleC, camas 3eJieHas MOJIAHA BBITJIA-
IAT YHBUIO, €CJIM MX THLIMHA HE HapyllaeT-
¢ IIOpOXaMM OECUMCIICHHBIX XMBBIX CY-
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LIEeCTB. C MOMEHTa CBOEro MOABJEHHA XH-
BOTHBIC XKHBYT B TECHOM B3aHMOJENCTBHH C
pacTeHMsAMH. BeposTHO, Koraa pacTeHMs
COBEpILIAIM CBOHl [ECaHT Ha Cyuly, 3a HX
NepBbIMH lIaraMu «Habmonam» mnepsbie

PACLIBET

XHBOTHBIE, ObIILIALIKE BO3OAYXOM. DTO ObI-
JIN CHNypHiickue naykoobpasHbie, KOTOpbie
ABJISUTACH NEPBLIMH NPENCTABUTEIAMH KH-
BOTHOro Mupa Ha cyue. Ho He 6ynem 3abe-
ratb Bhepen.

MOPCKHX BECITO3BOHOYHbIX

Mope 6e3 pbibbl! CerogHs Mbel He Mo-
xeM cebe ITOro npeacTaBuTh, HO B Hayase
naneo3ofckoM 3pbl BCe MOPSA BBINH TaKHMH.
Ve B keMOpHH OHH CTaJH KOJbIGeNbIO MO-
YTH BCEX THIIOB >XHBOTHBIX, KpOME XOp-
nosbix. Temn 3pomouny Hapacraer. Becno-
3BOHOYHbIE OBICTPO 003aBOAATCA CKeNneToM
unu nanuupeM. OcobeHHoe pacnpocTpane-
HHE NOJTY4aloT KHBOTHBIE C XHTHHOBO-toC-
taTHeIM nmaHuMpeM. Bropoe MecTo 3aHM-
MalT (GOpPMBI C HM3BECTKOBBIM CKeeTOM
WK pakoBHHOH. CTeneHs pa3suTHA Gecmo-
3BOHOYHBIX JOCTaTO4YHO Bbicoka. O6mmk
keM6pHuiickoi Mopckoit (hayHs! onpenenser-
Csl 4JIEeHHCTOHOTMMH : OKoJio 609/ cocTaBis-
JIH TpHIOOHTHI, okono 307, —InedeHorne

(6paxuonompl) ¥ ToNbKO 109 —mpencraeu-
TEJH OCTaIbHBIX THNOB. O4eHb XapaKkTepHa
nnsa keMOpus cBoeoOpa3sHas rpynna apxeo-
LMAT, KOTOpas LEMKOM BBIMHPAET K KOHILY
neprona. Ilo cBoeMy BHelIHeMY BHIY OHH
HanoMHHaM ry6ok. CyulecTBoBanu H cob-
CTBEHHO TyOKH, a TaKkXe KHIIeYHOomno-
JIOCTHBIE, YEPBH, HIJIOKOXHE, MOJLITFOCKH H
ap. BonbHHCTBO THNOB GECNIO3BOHOYHBIX
ObLIH MpeacTaBAEHbI MO MPHHLHAITY «OT Ka-
KIOTO TIOHEMHOXKY», 3a MCKJIIIOYEHHEM
TPHIOOMTOB, KOTOpbIE MEPEXHBAIOT B ITO
Bpems pacuser. Takum ob6pasom, keMOpHii-
ckas ¢ayHa Gbuta noBOMBHO oqHOOGpa3Ha.
B He#i oTCyTCTBOBa/NM MHOTHE OTPAOBLI H
KJacchl 0ecro3BOHOYHBIX, KOTOpbIE [MO-
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Xapaxmepnsie npedcmasume au
Kembpua, opdosuxa u cuaypa
(no pazusim asmopam u3 pa-
Gomst Ab6aoxosa u Ocygosa,
1976). A-apxeoyuamsi,; b5-
mpuaobum; B—xopaaa; I'-zo-
I0BOHOCUIL MOAMOCK |

M- paxockopnuon; E-3 - dpes-
Hellwue noigoHouHble, Gecue-
AFOCMEbIE U naHyupHble pbibbl
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Hpumumusnas pwiba uz aepx-
Heeo cuaypa Hopsezuu
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XKu3sne & desonckom mope (pe-
CmMaepayuAa U3 My3ea & wmame
Heio-Hopk). B yenmpe - 20.10-
8OHO2ZUL MOAMOCK amaxkyem
mpuiobuma



ABJIAIOTCA B CIEOYIOLLIEM,
nepuoje.

IMocne xembpus s’somorms Gecnoiso-
HOYHBIX XHBOTHBIX XapaKTepH3yeTcs cre-
UHaIH3alMel H YyCOBEPLIEHCTBOBAHHEM OC-
HOBHbIX THNOB. Bo Bcex THnax o6oramaer-
Ci cHCTeMaTH4YeckHit coctaB. B TeueHHe
OpJOBHKA CpelH MIJIOKOXKHX K MOPCKHM
3B€311aM, MOPCKHM JIHJIHAM H TOJIOTYpPHAM
(MopckHe orypiml) nobasseTcs Kjiacc Mop-
CKHX exeH, KOTOpEIH ¢ HapacTalolMM pas-
HooOpa3HeM pa3BHBAaeTCs N0 HACTOSMILErO
BpeMeHH. [losBisoTCA nepBhle rOJIOBOHO-
rue MosuttockH. lllupokoe passuTHe mouy-
YalOT MPEACTABHTENH OHOMW H3 HHTEpec-
HeAwHX rpynn - rpantoaxtoB. CHcTeMaTH-
YECKOE [I0JIOXKEHHE TPaNTOJIHTOB MOJroe
BpEMs OCTaBajioch CNOpHBIM. Biaromaps
MCCJIEIOBAHUAM TMOJIBCKOTO MaJIEOHTOJIOTa
P. Ko3nosckoro B ckejeTe rpanToJMTOB

OPIOBHKCKOM,
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6bUH 0GHapYXeHBI 06pa30oBaHHA, KOTOPBIE,
NO-BHAHMOMY, COOTBETCTBYHOT CIHHHOH
CTPYHE XOPAOBBIX KHBOTHBIX, YTO JAET OC-
HOBaHHe BKJIFOYAaTh 3Ty BRIMEPILYIO APEBHe-
NaJIe030MHCKyI0 TpyMmTy B COCTaB MOJIyXop-
JIOBBIX —IepexoAubli THN oT 6Gecno3so-
HOYHBIX XHBOTHBIX K NMO3BOHOYHBIM.

Baxneiiunm cobbiTHEM B 3BOJIOLMH
XHBOTHOTO MHpa B opaoBuke Oblno mno-
ABJICHHe TepBBLIX NO3BOHOYHBIX. Ho 06
3TOM TO3KE.

B cunypuiickuii mepuon mpeobnanaso-
Ias 4acTh XXMBOTHRIX 06HTana B MOpsX H
TOJIBKO HEMHOTHE — B MPECHBIX BOJAX Ha Cy-
we. B 3T0T mepHOA pa3BMBAIOTCA TMTaHT-
CKHE PaKOCKOPITHOHBI, KOTOPBIE JOCTHIaJIH
2m B wmHy. Ux nepBbie mpeacraBuTenu
M3BECTHBI ellle B KeMODHH, B CHIType e OHH
MOJIy4al0T MAaccoBO€ Ppa3BHTHE H BCTpe-
4aloTCca Takxe B Gosiee MO3AHHE MEPHOMIBI.



Iaaeosoiickue pacmenus. A -
kopdaum; b - cucuaaapus; B-
aenudodenopon; I - kasamum
(no paznsim aemopam u3 pa-
Gombi Tumogheesa-Pecosckozo
u ap., 1969)

BeposaTHO, pakoCKOPNHOHBI HavaJli ObICTPO
BBITCCHATH 1‘pHH06HTOB H IuleveHorux. B
KOHUE MNaJiec0o30A MOYTH BCA I'pylna pako-
CKOpPITHOHOB  BBIMHpAET. EnuHcTBEHHas
tdopma, poacTBeHHas MM H  IOXHBIUAA
0 HACTOALUEro BpPEMEHH,—3TO Meue-
XBOCT.

B cunype nossasioTcs nepebie Gecro-
3BOHOYHBIE, npucnocoﬁuamueca K [OblXa-
HUIO. 3To naykoobpasHble XWBOTHBIE,
6nM3KHE MO CTPOEHHIO K COBPEMEHHBIM
ckopnioHaM. OHM CTaJIH NepBLIMH MOCNIaH-
LiaMH KHBOTHBIX, KOTOPBIE CTYIHJIH Ha Cy-
11y MOYTH OJHOBPEMEHHO C MCHIO(HTOBBI-
MH pactenuamu. C cunypuickoro mepxona
H3BECTHBI H MNEPBbLIE MHOIOHOXKH.

B TenubIx MENKOBOOHBIX MOpAX OEBOH-
CKOIo nepuoa *HJIH MHOIOYHCJIEHHBIE KO-
paJuibl, rybkH, pazHoob6pa3Hbie HITIOKOXHE,
MOJITFOCKH — 0COOEHHO LUHPOKO ObLTH pac-
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NPOCTPAHEHBl TOJIOBOHOTHE MOJUTIOCKH,
POACTBEHHHKH COBPEMEHHBIX OCBMHHOTOB H
KaJbMapoB, MJIEYEHOTHE, CKOPIHOHBI, NPH-
MHTHBHbIE HaceKOMBble. Y MeHbIlIaeTcs pas-
HooOpa3He TIpanToJMTOB M TPUIOGUTOB,
KOTOpBIE NMPHXOAAT B ymagok. [ns 3toro
nepHoaa XapakTepeH YAUBHUTENbHbIH KOH-

TpacT B pa3BHTHH OpraHu4yeckoro mupa. B
JIeBOHE MO CPABHEHHIO C CHIYPHHCKHM ne-
pHoAoM Mopckas (ayHa Gonee ogHoobpas-
Ha, TOTAa KaKk MHP OPraHH3MOB JEBOHCKHX
KOHTHHEHTOB HaMHoro Goraye, YeM MOYTH
Ge3kH3IHEHHas CHIypHiickasa cyiia. B ne-
BOHCKHIi MEPHOM XH3Hb COBEPILIAET BTOPO
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Xapaxkmepnvie npedcmasume iu
Payusl desona, kapbona u nep-
MU (no pazHbimM asmopam uz
pabomut Abaokosa u FOcy-
dosa, 1976). A-odsoaxodeiua-
wan puiba,; b -opesneinuee
3emHo800Hoe (cmezoyegdhan) ;

B - nacexomoe ;

JIECAHT Ha CYLIY —)XHBOTHbIE BBIXOIAT M3
MOpA.

Mopckue 6acceiiHbl KAMEHHOYTOJILHOIO
H TEPMCKOTO NEPHOI0B H300HIIOBAIH Npe.-
CTaBHUTENAMHM TpocTeiumx (npoto3zoa). Mx
nepBsble MPEACTABMTENIN H3BECTHBI C MpOTe-
pPO30#, HO JIMIIL B [IEBOHE H OCOOEHHO B
KkapbOOHe MX OCTATKHM CTAHOBATCSA 0COGEHHO
MHOTOYHCJIEHHBIMH. 3TO CBA3aHO C IpH-
obpeTeHHeM HMH CTOCOOHOCTH CTPOHTH H3-
BECTKOBYH pakoBHHy. [na kapbona oco-
GeHHO XapakTepHbl KpynHble (opamMHHH-
(epbl co CNHMpasbHO 3aBHTOH PakOBHHOH
(by3ynuHelt u wBarepunst). OHM 4acTO
06pa3yroT OrpoMHbIE CKOTUIEHHS M C/IAraioT
MOILLHBIE H3BECTKOBLIE IUIACTBL.

[No3anenaneosoickue KaMEHHO-
yronbHble H nepMckue GacceliHbl ObLIM Ha-
CeJIeHbl YeThIPEXJIYYEBLIMH KOpajUlaMH H
KOpaJ/UlaMH-TabynsTamMH,  IUIEYEHOTHMH,
WITIOKOXHMH, roJioBoHOoruMH. Bonbuloro

pa3BHTHA AOCTHraloT HacekoMsle. B To Bpe-
M$l 9TO OBLITH eIMHCTBEHHBIE JIETAIOLIHE KH-
BOTHBIE, pa3Max KpbUILEB KOTOPBIX JOCTH-
ran 70 cM (cTpexko3wsl kapboHa).

Me3o3oiickas u kaiHO30HCKas HCTOPHA
6ecno3BOHOYHLIX XapaKTEepH3YeTCs BCe BO3-
pacTarolMM pacuBeToOM 3TOro uapersa. Ha
MECTO MHOTHX I'PYNM, KOTOpPble BBIMHPAIOT
B KOHLE MNajie030fCKOH 3pbl, NPHXOAAT
HOBble rpynnsl. OrpoMHOro pa3sBHTHS 10-
CTHTalOT AMMOHHTHI —TOJIOBOHOTHE MOJI-
JIFOCKH, POJCTBEHHbIE COBPEMEHHBIM HAayTH-
nycam, KaJlbMapam, OCbMHHOTaM H CEMHUSM.
HMx markoe Teno G110 3aKJIFOYEHO B H3BECT-
KOBYIO, 4allle BCEr0 CIHPAJIbHO 3aKpy4eH-
HYIO PakOBHHY, KOTOpas NpeKpacHO 3allu-
1[ajsa MOJUIIOCKA. YBeauyeHHe pasHoobpa-
34s HabmoaeTca M cpeld APYrHX MOJLIIO-
CKOB — IByCTBOPOK M YJHTOK, KOTOpbIe
B KailHO30€ CTajJli 3aHHMaTb roCMnoa-
CTByIOLLlee MOJIOXKeHHe cpean 6Gecrno3so-
HOYHBIX.

Hauuuas ¢ neponckoro nepuona Gecrno-
3BOHOYHbIE BCE LUMPE PACCENAIOTCA HE TOJIb-
KO B MODSIX, HO H B KOHTHHEHTA/IbHLIX Hac-
ceiiHax (pekax, o3epax, 6os0Tax) ¥ Ha cylue.
Bce 3T0 cnocobGCTBYET HX NMOCTOAHHOMY 06-
HOBJIEHHIO, H B 3TOM NMPHYHHA OrPOMHOIO
GoraTcTBa COBpeMEHHOro Mupa OGecnosso-
HOYHBIX XHBOTHBIX.
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B npoteposoe k Hauany 3apoxaeHHs
6ecrno3BoHOYHBIX XHBOTHBIX 3emna Oblna
HACEJIEHA TOJILKO BOJOPOCJAMH, 3aHHMaB-
LUHMH TNPHJIMBHO-OTJIMBHYH) 30HY OKeaHa.
[MoasoaHblii MHp caMHMX OKeaHOB ObLi
OYeHb aJIeK OT CErOJHAILHEro, IUIEHHTEb-

HOro M HeBooOpa3sumo pasHooGpa3HoOro
MHpa, HaceJIeHHOr0 MWUIHApAaMH Cy-
LecTB,—~MHpa MOJIYaHHA, KOTOpOE€ Tak
MHOIO H SPKO FOBOPHT O HEHCYEPNaeMOCTH
CO3HIaTeNbHBIX CHJ1 DHONOrHYeCKO# 3BOJIHO-
LIHH.

A
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Xapaxmepnvie npedcmasumenu I'-JK - dpesneinuue npecmoika-
daynbl desona, Kapbona u nep-  lowueca (Nno pasHeim asmMopam

Mu (no pasubiM Gemopam us u3 pabomw Tumogeesa-Pe-
pabomut Abaokosa u HOcy- coeckozo u dp., 1968)
doea, 1976).

X
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IMpeanonaraercs, 4To nepBbie MO3BO-
HOYHbI€ J>XKHBOTHbIE BO3HHKIH B MEJKO-
BoAHBIX OacceifHax. KOpHH MO3BOHOYHBIX
CIEAYET MCKaTh B JajieKOM KeMOpHICKOM
nepHoae. BeposiTHO, TOraa CyLIECTBOBAJIO
KHUBOTHOE, KOTOpPOE [ajl0 Hayajo pojo-
CIIOBHOM MO3BOHOYHBIX, B NMEPBYHO O4Epelb
pbibaM, 3aJI0XKHBIIMM OCHOBBI LIAPCTBA MO-
3BOHOYHBIX )XHBOTHBIX.

Kak Bbirnspen Hawm panexuit npenox?
Tpyano oTBeTHTH Ha 3TOT Bompoc. Psaa
YYEHBIX CYMTAIOT, YTO POJOC/IOBHAS MTO3BO-
HOYHBIX HAYMHAETCS C KOJbYATHIX YepBeil
(aHHeNNA), APYTHE MOJNAraroT, YTO NMpeaKa-
MH ObLJIM HEKOTODbIE NpPEACTABUTEIM YJle-
HUCTOHOTUX  (pakooOpa3ubie, AayKo-
obpasusie). Cyas no oblieMy miaHy crTpoe-
HHA PbIOOOOPA3HBIX U 10 GHOXMMHYECKUM
JaHHBIM, Haubosee BepOATHAs Npapo/M-
Tejlbckast PopMa NO3BOHOUHBIX Obli1a OM3-
Ka K JPEeBHEHUINM NpeACTABUTENISIM HIJIO-
koxux. Takoe pomylleHHE OCHOBAaHO Ha
CXOACTBE JIMYHHOYHBIX CTAAUH HMIJIOKOXKHX
U NPUMHTHBHBIX TMO3BOHOYHBIX U HA 0OCO-
OGEHHOCTAX CTPOEHHS JIPEBHEHILINX NIPEAKOB
COBPEMEHHBIX MOPCKMX €Xel M MOpPCKHX
3Be34. [Ipeakossie GopMBI HMENH YUIHHEH-
HOE MATKOE Teso Oe3 MJIABHUKOB U CKEJIETa,
6e3 060cobIeHHOI ONI0BLL, POT Ge3 ueslto-
CTeil, CnOcOOHBIA NOIJIOWATE [HILY MyTEM
BCacbiBaHHMsA. Han yanuHEHHBIM NHILEBO-
oM ObLia pa3BUTa MSrkas CTpyHa, HOKpbI-
Tas ynpyroit obosoukoil. ITO mnpeuie-
CTBEHHMK CniMHHOM xopabl (horda dorsalis),
XapaKTEePHOH [UIS THMA XOPAOBBIX KH-
BOTHBIX, KOTOpast B MNOJATHIIE NO3BOHOYHBIX
JAMEHAETCA MO3BOHKAMH OCEBOTO CKEJIeTd.

[lepBble  HesicHble  ocTaTkH  pbibO-
0oOpa3sHbIX OOHAPYKEHBI B OPJIOBHKE B BU/IE
M30JIMPOBAHHBIX KOCTHBIX IUIACTHHOK. XO-
POLLO COXPaHUBLIHECS HCKONAeMble pbIGoO-
00pa3Hble U3BECTHBI W3 CEAYIOLIEH, CHy-
pHIiCKOH, CUCTeMbl. DTH JpEBHHE KH-
BOTHbIE HE UMEJIN HENIOCTeH U IUIaBHUKOB,
ObLIM MOKPLITHl KOCTHBIMH  UEIUIYHKAMM,
obpa3zyrowmumMu nanimps. flosromy onu na-
3BaHbl  KOCTHO-LUMTKOBBIMU  (OCTPAKO-
Jepmbl). OMH M3BECTHBIA y4eHbIH CK43all,
4TO ITHK CO3.1aHUs ObLIIM «UCTUHHON KapuKa-
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ITPONCXOXJAEHUE
U PA3BUTHUE Pblb

Typoii Ha peIOy». OHAKO K OUEHKE IBOJIIO-
IIMH HE CJIEAyeT MOAXOAUTH TOJILKO C 3MO-
LUHOHAJILHONH M aHTPOMOUEHTPHYECKON TO-
yek 3peHus. Eciu sarnsHyTh B oTaasieHHOE
TPOLLTOE, TO OKAXETCS, YTO BCE MBI ObLIH
3ayaThl B CpeJie AAOBMTBHIX ra3oB, BO3MOX-
HO RaXke CpeM THHBI  cMpala NEepBUYHOMN
3eMiH, Ja U HaLIK MHUJIbIE NPEOKH U3 Hela-
JIEKOTO TPOLLIOTO — YeJIOBEKOOOpa3Hble
00€e3bSHbI — He TepBbie KPAcaBIbl HA CBETE.
3Tux Menkux 0eCHeMOCTHbIX KOCTHO-LIUT-
KOBbIX pbI6006pa3HbIX MOXHO OLEHHBATH H
C ApYro# TOYKH 3pEHHs — OHM ObLIN mpapo-
AUTENAMH MO3BOHOYHBIX XUBOTHBIX. HHKTO
B MHMpe He MOXeT BbIOHpaTh cebe poamre-
neit. Baxno, 4ToOBl pOANTENN OTKPBIBAJIH
NIEPCNIEKTHREI flepe]l MOTOMKaMHU. A nepBbie
prIb0oOGpa3HbIe, XOTA U YPOIUIMBLIE, 3aJ10-
XHJIM OCHOBBI CTPOEHHs CKeJleTa IO3BO-
HOYHBIX, BrEepBble NPUOOPETH KOCTHBIH Ye-
pen 1 OTYETIUBYIO IBYyCTOPOHHIOK CUMMe-
Tputo, clienanu nepsblif mwar k uedasausa-
LIMH - COCPEOTOYEHHIO HEPBHBIX LIEHTPOB B
nepeHeR 4acTH Tena.

OcTaTkn nepBbIX OECUETIOCTHBIX HaXo-
JIAT B PEYHBIX U O3EPHBIX OTJIOXKEHUsX. Be-
POSITHO, HTO YyKa3blBaeT Ha IepecesieHHe
NPUMHUTHUBHBIX pblO00Opa3HbIX U3 Mopeil B
03€epa M peku Beiest 3a BojiopociaMu. Koer-
HO-ILIMTKOBbIE OecueTroCTHbIe CYILECTBOBA-
Ji Ha 3emue okoJio 100 M. net. OHH uMe-
JIW TONBKO /Ba 3a4aTOYHBIX [UJIABHHKA,
Aepe/IBUraIuCh ME/UICHHO, W3BJIEKAJIM M-
Lly, BCACblBas M TPOUEKHUBAS HJIHCThbIE
ocaax# Ha gHe. VIx nansuuMu poacrsenHu-
KaMH SBJISIOTCA HbIHE XHUBYLWIME MHUHOTH H
JIAHHETHUKH.

Y AMBHTENBHO, YTO ITH MeUIMTEbHbIE
cyuiecTBa 0e3  HACTOSIUMX  IJIABHUKOB
ycrosanu B 60opbbe 3a CylecTBOBAHHE € 'H-
TaHTCKUMH PaKOCKOpNHOHaMH. BeposaTHo,
OOHUM M3 UX GOJNBLIMX NPEUMYILIECTB KPO-
M€ NMaHUUps ObLIO pa3BUTHE BHYTPEHHETO
ocesoro ckenera. CaMu naHuMpHble Gecue-
JIIOCTHBIE HE MMEAN OOJIBUIMX NEPCNeKTHB
Ha Oy.yliiee, HO B MX GHOJI0I'MYECKOH CTPYK-
Type OblJIM 3a10KeHbl OCHOBHBIE Y€PThI 60-
Jiee TPOIPecCUBHON aHATOMMYECKOR opra-
HU3ANHH.



B Tedenue nepsrix 100 MuH. neT nocne
CBOErO TMOSBJICHHA PHIOBI MPETEPIEBAIOT
CJIOXHBIE H BaXKHbie€ W3MEHEHUS, KOTOpble
OTMEYAIOT HOBbIE y3JIOBbIE MOMEHTHI 3BO-
JTIOLIMH.

[TepBoe BaxHOe cOOBITHE CBA3AHO C NO-
SBJICHHEM 4YENIIOCTEH, KOTOPbIE Pa3BUBAIOT-
Cf 3a CYeT mNepeIHHX XabepHbIX yT.
[TepBble 4eMOCTHOPOTHIE PLIOBI MOABAAIOT-
sl B KOHILIE CHJIypa, YTO COBIaaeT C APYTHM
BEJIMKAM COOBITHEM 3BOJIIOLMH — BHIXOAOM
Ha Cyuly NCHJIOGHTOBBIX pacTeHnil. B Teye-
HHE ClIeIYIOIIETro, NEBOHCKOTO, IEpHOIa IIy-
TH 3THX JBYX IPYII OpraHu3MoOB Meperie-
TalOTCA: NOTOMKH NEPBBIX Ha3eMHBIX pac-
TEHHH CTpPOAT jieca Ha 3eMie, a NMOTOMKH
pbIO, BBIAAA Ha CYIIY, HAYHHAIOT UCIIOJIB30-
BaTh 3TH Jieca. JBOJIOIHMA NpHOOpeTaeT

HOBble BOJIHYIOLUHME H ApaMaTHYECKHE
4EpTHI.
O6pa3zoBaHue YenrocTeit Aano

OFPOMHBIE NIPEUMYILECTBa HOBBIM I'PyNnaM
pbIO — ILIaKoiepMaM (ILTaCTHHOKOXKHM), Ha-
3BAHHBIM TaK M3-3a 0COOOr0 CTPOEHUA NaH-
uups. BMecte ¢ nossnenueM venrocred pas-
BHBAETCA U COOTBETCTBYIOLUAA MYCKYJIATY-
pa, koTopasi obecneudBaeT IBHXEHHE rO-
JIOBbI, OTKpHIBaHHE M 3aKpbIBAHME PTa.

Creayronum BaxXHbIM COOBITHEM B 3BO-
JIIOIIHH PHIO OBIJIO MOSABIECHHE MAPHBIX [U1AB-
HukoB. Kak denroctu, Tak M mapHble IUIas-
HHKH — IPHCIOCOOUTEIbHBIE OpraHbl.
I'pyanbie M OprollHble NMapHble IUIABHHKH
ObICTPO [ENaloT PG [EPBOKJIACCHBIMH
IUIOBLIAMH, H OHH CTAHOBSATCS BJIACTe/IHHA-
MH NaJIEO30MCKUX Mopeit.

Kpome OecuenrocTHbIX M IiakoaepMm B
CHJIypeE 3apOXJacTcs elle OIUH KJIacc puId —
Tak Ha3blBaeMble akaHTonbl. Mx crpoeHue
XOPOHIO WIUTIOCTPHPYET TO, KaKuM oOpa-
30M BO3HHKJIM YEJIIOCTH U MapHble IUTaBHU-
ku. [Tocnenune pa3BUIHCh U3 KOXKHBIX CKJIa-
JOK MeXJy IIHNaMHi u TenoM. UHTepecHo,
4TO TOJIBKO CHJIYpUHCKME H JEBOHCKUE
aKaHTOIbl HMEIOT UIUIBI, TOTA KaK HX MO-
TOMKH B kapboHe ¥ mepMH (KOCTHbIE ra-
HOM/IHbIE PHIOBI) YTEPAIH IUHKILI, HO PA3BH-
au miuaBHUkH. TlocnenHue OvICTpO cTanu
pyJeM H TOPMO30OM MOPCKHX BJIaCTEIMHOB.
JKabepHble nyTn, NOCTENEHHO OKOCTEHEBAS,
Jal0T Havajlo 4eTOCTAM.

ITyTh OT JpEeBHUX KOCTHO-LUMTKOBBIX 110
ObICTPOXOAHBIX LYK M CKyMOpui# ObLn O0-

JIOT, HO mpuBed K 3pQPEKTHBHOMY YCOBEp-
1IIEHCTBOBAHHIO CKEJIETA M IJTaBHUKOB. [1ia-
CTHHKHM MaHLUHUPSA 3aMEHAIOTCA IJIOCKHMH
velryfikaMH, KOTOpble CTaHOBATCA BCE 3J1a-
CTHYHee W TOHbLUe. TshKenbli 4Yepen Apes-
HHUX PbIO 3aMEHSETCS JIErKHM KOMITAKTHBIM
4epEnom.

JesoHckuit nepuoa 060CHOBAHHO HA3bI-
BalOT nepuogoM puib. OOHHM U3 3aMeda-
TEJbHEHRIIMX MpEeaCcTaBHTeNeH JEBOHCKHX
pui6 6b11 pon Denichtis («yxacHas psibar»)
ITHHOHR 10 9 M. DT0 6BUIO CTpAlLMIMIIE Oe-
BOHCKHX MOpeil.

B Teyenne nesona pHIOBI pasfensoTCs
Ha JBe OCHOBHbIE I'pyNiibl. Y OAHOH! B 1ajlb-
He#llieM pa3BHBAETCA XPAIIEBO ckeneT, y
Ipyro#i —KocTHbIH. BeposTHo, 3T0O pa3aere-
HHe ObUIO CBA3aHO C pa3jIM4YHsAMH B obpa3e
H3HH H YCJIOBUSIMHU cpelbl OOHTaHHA B Je-
BOHCKHX OacceiiHax. [IBe rpymnmbl pa3HbIM
00pa3oM pelaroT XU3HEHHblE NMpobneMsl,
HO pellIeHue, HalJleHHOe KOCTHBIMH pbiba-
MH, oOkKa3aJiocb 0ojiee NHEepCIEKTHBHBIM.
KocTHble pbiObl JEMOHCTPHPYIOT HOCTOSH-
HO HapacTaollee pa3HooOpa3ue, H B Tede-
Hue nocyaeAHNX 180 MJIIH. JIeT OHH ABIKIOTCA
IJIaBHBIMH HPEACTaBUTEISMH IIO3BOHOYHBIX
B OkeaHe. XpslleBble pbIObl NOCTENEHHO 1O~
CcJie aJIc030HCKOH 3pbl MPHXOAAT B YHAIOK,
M B Hallle BpEMs OHU NpeACTaBJeHb! aKyJia-
MH, CKaTaM¥ ¥ TJ1yOOKOBOZHBIMU XHMeEpa-
MH.

CoBpeMeHHbBIE aKyJibl BeZyT CBOE Haua-
JIO C NO3AHEIOPCKOH 3M0XH (0Koo 150 MuH.
siet Hazan). C TOro BpeMeHH H O Cerof-
HAILHETO AHS OHM MaJio H3MeHMnuch. K
HUM MPHHAUIOKUT camas KpynHas pblba
OKE€aHa — KMTOBas aKyJja, KOTopas AOCTH-
raet 18 M B muHy. Ee mpemuecrBeHHHKH
M3BECTHBI €1lie C JEBOHA.

CoBpeMeHHbIE CKaThl NIOABIIAIOTCA B Me-
JIOBOM IIEPHOIE KaK OTBETBJIEHUSA OT CTBOJIA
axyJ1, a APYTHE XpALIEBbIE PbIOBI — XHMEPDI —
H3BECTHBI C TPHACOBOTO NepHoaa. ITH 0OH-
TaTeJH MOPCKHX I'IyOWH —HAacCJeIHNKH Tia-
JIEO30HCKUX XUMEPOBBIX M IPEBHHUX CKa-
TOB —6paiHOIOHTOB.

Kocrhbie PBIGHI —TOCNIOACTBYIOLIMHR
KJlacc pbi6 B coBpeMeHHBIX 6acceifHax. OHHI
ABJISIFOTCS M CaMOit XH3HeCTIOCOOHOM rpyI-
no# B Haaxnacce poib. [To cTpoeHuto mwias-
HMKOB ®TOT KJIacC pa3JeNfercs Ha Jyde-
NephIX, HMEIOLINX BeepooOpa3Hble ILIaBHU-
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KM, H KHCTenephbiX — ¢ 60jiee KOMNaKTHBIMH
MJIABHHKAMH, MOXO0XHMH Ha KHCTb.

Hu ogHa rpynna mNO3BOHOYHBIX XH-
BOTHBIX HE CMOI/Ia MPEB3OHTH JIyyenephix
KOCTHBIX peI6 no pa3noobpasuio u pacnpo-
CTpaHeHHOCTH. B HacTosilee BpeMs 3Ta
rpynna BkiroyaeT Gosblue BHOOB, YeM BCe
ocTasbHble MO3BOHOYHBIE, BMECTE B3ATHIE.
HecMoTpa Ha 3TO, 4eCTh ONPENeNHTh HOBOE
HanpasJiecHHE 3BOJIIOLMH BbIMaJa He Jy4e-
nepbiM, a APEBHHM KHCTeNepbiM pblibaMm.
[Mocne naneo30s OHKW NPHILIIK B YNAOOK, a B
HacTosllee Bpemsa nmoyTH ucyesm. Ho ne-
BOH Obln BpeMeHeM HX pacuBeTa.

Kucrenepsle priGbl pa3aensroTcs Ha 1Be
rpynmsl: Aoskonsiamue (Dipnoi) u pn-
nuaxcTresble (Rhipidistia).

HBeoskonpiuamme  poibel  genaroT
NepPBbIE NOMBITKH NPHCIOCOOHTBCA K KH3HH
Ha cyllle. Y HHX pa3BHBAeTCA JIETOYHOE [Ibi-
xaHHe. JIerkie HrpaloT CNACHTETLHYIO POJIb
B OBYX ciy4asx: 1) Kkorga KOJM4eCTBO KHC-
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Omansi nepexoda om puib K
3eMHOB00HBIM (no D aunmy,
1978). A -0esonckas Kucmene-
pas peiba ¢ npUMUMUEHLIMU
aezkumu; B —odegonckoe 3emno-
godHoe (Ichtiostega). Ilaabybi
HA KOHEYHOCMAX COeOUHeHbI
nepenoHKoil, Kax NAGEHUKU

JIopojJa B BOJIE YMEHbBLLIAETCS MPH OTCTyNa-
HHH MoOps M obpasyroTcs Menkne 3abono-
YeHHbIe BOJOeMEI H 2) koraa 6acceifH nepe-
cbixaeT M ppibaM TpebyeTcsa NpHCNIOCOGHTE-
CHl K XH3HH Ha Cyllue, 4allle BCETrO B THHE.

OnHako, KaKk 4acTo C/Iy4aeTcs B IBOJIIO-
LMH, 3Ta NepBas MOMbITKA PhI6 NMPOTOPHTH
HOBBle NMYTH Pa3BHTHA OKa3allach Herepc-
NeKTHBHOM. OIHOTO TOJIBKO JIEFrOYHOTO [bi-
XaHHA ObLIO HEIOCTATOYHO /NS 3aBOEBAHHS
CYLLH.

Punuauctuu obnananu BTOpLIM HeoO-
XOAHMBIM JUIA 3aBOEBAHMA CYLUH 3JIEMEH-



TOM — TAKHM YCTPOHCTBOM IUIaBHHKOB, KO-
TOpOe MO3BOJIAIO NEpeABHXEHHE MO 3eMJIE.
D1H pbIOLI MpHOOpPENH H CNOCOGHOCTE Ibi-
IaTh BO3AYXOM, H CNOCOGHOCTE mepeiBH-
raThCH C MOMOILBIO CHIIBHBIX TUTABHHKOB 10O
nepechIXalolliHM 03epaM TyJa, TIe ellle co-
XpaHWIach XHBOTBOPHasA BOMA.

B koHuUe maneo3oMckoi 3pHl PHITHAH-
ctuu 6bicTpo BBIMHpatoT. Ocraercs He-
6Gonbiuas rpynna HX NMOTOMKOB —lieJieKaH-
TOB, KOTOPBIE, KAK CYHTAJIOCH IO HEABHETO
BPEMEHH, HCYe3JIH B KOHIE MEJIOBOTO Me-
pHoa.

B 1938 r. B Tennbiii AexkabpbCKHii neHB
ONMH pbIGONOBHBIN Tpayjiep NOCTABHI B
myseid Hcr-Jlonpona (HOxuas Adpuxa)
penxyto priby nymHoH 1,5 M 1 Becom 50 kr.
Cotpyanuua myses Kyprene Jlatumep cpa-
3y Xe ONpeaenuna, YTo 3TO Kakas-TO He-
M3BeCTHas W HeoOblunas peiba. TMo3amee
npodeccop k. CMHT oTHec 3Ty phiby K 11e-
JIeKaHTaM H Ha3Baj ee wiatumepua» (Lati-

meria) B 4ectb Mmucc Kyprene Jlatumep.
3TO OTKpBITHE CTAaJIO CeHcauuei, nmoToMy
4yTO 0OHapyxeHHas pbiba oka3ayack B Oyk-
BaJIbHOM CMBIC/IE CJI0BA TIOC/IAHLEM [ajle-
KOH reoJiorHyeckom 3moxH. B 3Toi yausu-
TeNbHOH pbibe MM yBHAETH YEPTHI Aalie-
KHX TIpeIIEeCTBEHHHKOB Ha3eMHBIX MO3BO-
HouHbix. Ona Ha 200 MaH. JeT crapiue
[IMHO3aBpOB U nossHaack 300 MuH. neT Ha-
3ad1. B oTnMyMe OT APYTHX XHMBBIX MOTOM-
KOB OPEBHHX PhIO LieNIeKaHThI MAJIO H3MEHH-
mucs 3a 3TH 300 mnH. ser. HekoTtopsie
y4eHble He 0e3 OCHOBaHHMA BOCKJIHKHYJIH:
«BoT MalMHa BpEMEHH [UTA MyTELIeCTBHA B
mpoulnoe». A ApyrHe O3arjaaBHIH Ccepb-
e3Hbli M Hay4Hblil Tpya «OT prI6 no duio-
copa» (X. V. Cmur, 1953).

Crpoenue cepaua ¥ runodusa uesexaH-
TOB 0Ka3ajoCh BecbMa NMPHMHTHBHbIM. B
3TOM HALLIM CBOE MOATBEPXIECHHE MpPEINo-
JIOXXEHHS YYEHbIX O CTPOEHHH ITHX OPraHoB
Yy caMbIX paHHHX NO3BOHOYHBIX. [lanbHeii-
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HINE HCCNEIOBAHUA COBPEMEHHBIX JBOSA-
KOJbIIIAUINX U [EeJIEKaHTOB pona Latimeria
(x 1975r. y nobepexbsa HOro-BocrouHoit
Adpuk 651710 BBIJIOBJIEHO H H3YYEHO OKOJIO
70 3K3eMNISPOB HEJIEKAHTOB) NOATBEP AUJIH
TakXe U MPEICTaBJICHUS 00 IBOJIIOLIHOHHOM
nepexoae MIaBHUKOB B KOHEYHOCTH.

BTOPOH

L o o

Hcropus opraHuveckoro Mupa [1eMOH-
CTPDHpPYET OJHY 3aMevaTeNIbHYI0 OcoOeH-
HOCTb: 3aBO€BaHME HOBOH cpelbl, HOBOH
obnacTn oOMTaHKA C AOCENE HEU3BECTHBIMMU
YCIOBUSMH BCerja CTaHOBHJIOCH mepe-
JIOMHBIM MOMEHTOM B 3BOJIOLMH. DTO €O3-
J[aBaJIO yCJIOBUA OBICTPOTO MOAbEMAa Opra-
HH3alMH TOTOMKOB T€X CYLIECTB, KOTOpbIE
«JEP3HYNN» 3aBOEBATh HOBYIO, HEH3BEedaH-
Hyro o6s1acTs. [leyansHO JNUIIB, YTO TE, KTO
COBEPILIMI MEPBBIH 11aT, BCIEA 33 3THM Obl-
CTpo ycTynainH Mecto apyraM. OQHako OHH
Urpajy B 3BOJIFOILIHH MCTOPHYECKYIO POJib.
Be3 sToro 6511 OB HEMBICAUM MIPOTPECC BO-
obue. TakoBa cyabba NCHIIOPHTOB — BCIIEA
33 3aBOEBAHHEM CYILH OHH BBIMEPJIM B KOH-
1le IEBOHCKOT' O NIepHOa, yCTYNHB MecTo 6o-
Jiee COBEPLUCHHO YCTPOEHHBIM THIHMUHBIM
CIIOPOBBIM PAacTEHUSAM.

Kak yxe oTMe4anoch, BbIX0 NCHIOhH-
TOB Ha CYIIY COINPOBOXIAJICH HOSABJICHHEM
JPEBHUX NayKoOOpa3HbIX —NEPBBIX  XKH-
BOTHBIX, JbIIIABIINX, BEPOATHO, BO3AYXOM.
Bropoii pewinTenbHbIN JECAHT XHBOTHBIX
OCYILIECTBHJICA JHOBOJILHO «CKOPO» — IpH-
MepHO 4yepe3 50 MJIH. JIeT BCiea 3a NEPBbIM
JECAaHTOM pacTeHHH, B NO3AHEAEBOHCKYIO
snoxy. Bosayx Obln yxke 3aBoeBaH Hace-
KOMBIMH, a MO 3€MJIe COBEpLUalH nepBbie
IIaTH KHCTenepble PbIObI — IPeAILECTBEH-
HHIB! 36MHOBOJIHBIX.

Kuctenepbie pbiObl XHJIH B IIPeCHO-
BOJHBbIX OacceifHax: ozepax, pekax, 6oi0-
Tax. Cneunduyeckne ycIoBHs KH3HA 00yc-
JIOBHJIM NpUOOpeTeHHe UMH TaKHX MIPUCIHO-
cobniennit, koTopble ObUIH GaroNpUATHBI
47 3eMHOBOJHOro obpasa xusuu. Creno-
BaTENbHO, CTPOCHUEM KHCTENEPHIX phIO ObI-
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Bpomois pei6 NMOJHA NOPAa3HTENbHBIX
IPYMEPOB LIIHPOKOTO PACCENEHHS B CaAMBIX
Pa3HOOOPA3HBIX IKOJIOTHYECKUX YCIIOBHSX.
PuiObl IEMOHCTPHPYIOT HaM TOJIOBOJIOM-
Hoe pa3HooGpasue (popM, KOTOpoe BbI3bI-
Ba€T €CTECTBEHHOE M3YMJIEHHE HeJIOoBeKa
nepel TBOPEHHAMH 3BOJIIOLIHY.

JECAHT HA CYIIY

JIH «IOATOTOBJIEHBD» CaMbie OOIINe HepThl
OpraHU3alNH 3eMHOBOIHBIX M IPYTHX Te-
Tpanoj (Y€TBEPOHOrHX), B TOM YHCJIE H 4e-
noBeka. OT 3THX pLIO yHacinedOBaHBI OC-
HOBHBIE OCOOEHHOCTH HaLlero JbiXaTeJbHO-
ro ammaparta, [IMTHNAJIOC CTPOCHHE KOHeY-
Hocreil U ap. Ho nmpoucxoasT nu 3emHO-
BOJIHBIE OT OJIHOM IPYIIBI KHCTENEPHIX PbIO
uiM ot aByX H 6osee? CeroaHs 60JbILMH-
CTBO y4€HBIX CKJIOHHBI CHUTATh, YTO MHMHH-
MYM [IBa NOAOTPAAA KHCTENEPBIX PLIO Janu
HAYyaJio 3€MHOBOAHBIM: OT OIHOH TDYIIbI
HPOMCXOJAT XBOCTaThle, a OT JpYyro#-—
H6ecxBocTele amdpudun.

B npoliecce 3B0JIIOLHK TJIAaBHUKH KHCTE-
nepoIX pHIG MOCTENEHHO MPUCTIOCOGHITHCH K
nepeaBIXeHHIO Mo cylile. BeposiTHO, cHa4a-
Jia pbIOBbI NepeABUTI AINCH MTPLIKKAMH, 3aTEM
HAYYMJIKCh IOJI3aTh U HAaKOHEL Hayajik Xo-
1uth. HoBbI# cioco6 nepeasuxeHus 1o3Bo-
JIWJI KHCTENIEPLIM PbI6aM Ha HEKOTOPOE Bpe-
M3 YOANATBCA OT BOObl. DTO INpPHBEIO K
HOSBJICHHS CYLIECTB C HOBBIM 0OOpa3om
XH3HU — 3eMHOBOAHBIX (Amphibia). 21H
XHMBOTHBIE PAa3MHOXAKOTCA € MOMOIIBIO
HKDBI, KOTOpPYIO Me4yT B Boay. U3 Hee po-
XAAKOTCA JMYUHKHM, KOTOpble YCBaHBalOT
KHCJIOPOJ, PacTBOpeHHBIH B Boze. JIuum-
HOYHas CTajus 3aBepliaeTcs ObICTPHIMH H3-
MeHeHusMu  (MeTamopdo3oMm). JKabpel u
XKBOCT OTNAAAIOT, a o 6OKaM MOABJIAIOTCS
KOHEYHOCTU. JKMBOTHOE BBIXOOMT M3 BOJbI
M [I0 KOHLIA XU3HH o0uTaeT B npHOpexHo#
4acTH Cylud. B mepuoa MeTaHHs MKPbI OHH
BO3BPAILAOTCA B BOAY. TOT HHKJI THIHYEH
U1 3eMHOBOJHBIX, H U3-32 3TOH 0COGeHHO-
CTH OHHM OCTAIOTCA HaBCETrAa CBA3AHHBIMH C
BOJIOH.



TlepBbie 3¢MHOBOIHbIE H3BECTHBI 1O UC-
KOMaeMbIM OCTaTKaM M3 BEPXHEICBOHCKHX
OTJIOXKEHHH —3TO HEYKJIFOKHE HXTHOCTErH
(Ichthiostega). B mocieayrommnii, kaMeHHO-
YTOJIbHBIH, IEPHOM LIMPOKOE Pa3BUTHE MO-
JIYMHJIM  TaK HasblBaeMble cTerouedabl
(NaHIMPHOTONIOBBIE). 710 ObLINM TpPUMHU-
THBHBIE CaNaMaHAPONONOOHbIE WJIH 3Mee-
BUAHBIE (OpPMBI, UYepeH KOTOpBIX ObLl
MNOKPBIT ITOTHBIM HIHTOM H3 KOXHBIX KOC-
TeH.

B cTpoeHMH 3€MHOBOIHBIX, KOTOpBIE B
Hpolecce IBOJIIOLHH NIPETEPNIEBAIOT PAI H3-
MEHEHHMH, OTpPaXaloTCs OCHOBHBIE YEPTHI
QHATOMHH BCEX HYETBEPOHOTHX :

1. Pa3BuTHe nNATHOAIOH KOHEYHOCTH.
Ha ocHoBe 1y4€BOTO CTPOEHMS ILIaBHMKOB
KHCTeNephIX pbl0 3eMHOBOIHBIE PA3BHBAIOT
HNATHNAJIYK) KOHEYHOCTh, DTO NPOH3OLLIO
MyTeM npeoOpa3oBaHus KOCTEH IIaBHUKOB
B KOHEYHOCTH W HCYC3HOBCHHSA IEPENOHKH
Mex 1y HUMU, [TaTHIasIbIe KOHEIHOCTH OKa-
3aJIUCh CAaMBIMH MOAXOIAIIMMH I Tepe-
IBHKCHHS 110 HEPOBHOH NMOBEPXHOCTH. 3eM-
HOBOJHBIE Pa3BHBAIOT 3TOT THUI KOHEYHO-
CTeil ¥ nepenaroT ero NOTOMCTBY.

2. Pa3BuTHE IIapHUPHBIX CYCTaBOB Ha
KOHEYHOCTSX. JIBHXKEHHE pHIObUX IUIaBHM-
KOB NPOMCXOAMT B pe3yJbTaTe KoJieOaHu#i
BIOEpeA M Ha3aJl, OCYLUECTBJISEMBIX 3Ja-
CTHYHBIMH CBAI3KaMH. Y 3¢MHOBOJHBIX BO3-
HHUKJIa HEOOXOOMMOCTb B OOKOBBIX ABHXKE-
HHAX KOHEYHOCTEH, B YCHJIEHHH THOKOCTH
meueBoro U GexpeHHoro cycraBoB. B pe-
3yJIbTATe €CTECTBEHHOTO OTOOPa Pa3BUIIOCh
YHHBEPCAJIbHOE H COBEPLICHHOE LIIaPHUPHOE
COYJICHEHHE KOHEYHOCTeH, koTopoe ©Oe3

OTKPBITHUE

NPUHUMIMAJIBHBIX HM3MEHEeHUH Jouio o
Hac.

3. VaiuHeHue kOHeYHOcTeH. Boixoa Ha
CYILLIy TIDHBEN K IIOCTENEHHOMY YITMHEHHIO
KOHEYHOCTeH y 3eMHOBOAHBIX. be3 aroro
6bIJI0 HEBO3MOXHO COBeplIaTh 3HPEeKTHB-
HOE NnepeaBmkeHue myreM Xoap0b1. C 6otb-
LIIMM OCHOBaHHMEM U B OYKBaJIbHOM CMBICIIE
€10Ba MOXHO CKa3aTh, YTO MEPBbIH 1LAT No
cylue OblI cHeNaH 3eMHOBOIHBIMH.

4. YCOBEpIICHCTBOBAHHE  JIETOYHOTO
IbIXaHHsg U o0pa3oBaHHe HOCOTJIOTKH. JTO
MO3BOJIWJIO JXHBOTHBIM [JBIIIATH C 3aKpbl-
ThIM PTOM.

S. VYBenuyeHue pa3MepoB Mo3ra. Ycio-
BHS Ha cyliie 6bLIH HecpaBHUMO GoJee pa3-
HOOOpa3HBIMH, Y€M YCJIOBHS XHU3HH B BOJE.
[TostomMy oHu TpebGoBanm Goinee pa3HO-
00pa3Hbix H 60Jiee COBEPLICHHBIX PCAKLMi
co cropoubl ampubmii. bes ysenuueHus
MO3ra XHBOTHBIE He CMOTJIH OBbI IpoCyIlie-
CTBOBaTh JIMTeNbHOe Bpems. OkameHes-
IHME OCTATKH 3€MHOBOIHBIX CBHIAETE/b-
CTBYIOT O IOCTENIEHHOM YBEJIHYEHHH Yeper-
HOH KOpOOKH.

OcHoBa Bcex NPUCTIOCOOUTEIBHBIX Opra-
HOB Oblla 3ajl0XeHa KHCTenephIMH phiba-
MH, HO pOJib 3eMHOBOHBIX B HX yTBepXJe-
HMM M JaJIbHeHllleM pa3BHTHH OeccropHa.

3eMHOBO/IHbIE BHEC]I 3aMedaTelbHbIH
BKJIaJ B 3BOJIOLMIO, HO CaMM OHH H3-3a
cnocoba pa3sMHOXEHHS HE CMOTJIM NIPOJIBH-
HyTbcs Briepel. Crioco6 pa3sMHOXEHHUS BCer-
Ja yaepxuBaJ ux 67113 poaHoit KoJIbIOeH —
Boapbl. OHH [eNaloT NepBblil peLUTEsbHBIH
HIar Ha Cyuly, HO €€ 3aBO€BaHHe COBEPIIAIOT
HX TOTOMKHM — IPECMBIKAIOLIHUECH.

IMPECMBIKAIOIIUXCs

Hauu xoy1oAHOKPOBHBIE MPapOICTBEH-
HHKH — IPECMBIKAIOUIHECA — COBEPIUHIH
OJHO M3 BEJIHMYAHILIHMX OTKPBITHH B 3BOJIO-
MM Ha3€MHBIX MO3BOHOMHBIX; AHLIO €O
CKOpJIYTNIOH, Ha3BaHHOE aMHMOTHYECKUM Sii-
oM. O6pa3oBaHHe TakOro THNa fiina 6buUI0
Ha4yaJiIoM HOBOI'O NOBOPOTHOIO MOMEHTA B
sposouMH. OHO ObUIO YCTPOEHO TakKHM
obpa3oM, 4YTO 3apoAbllll pPa3BHBAICH B

cBocOOpa3HOM MUHHATIOPHOM «Dacceifre».
Koe-xkTo Bnosxe 0GOCHOBaHHO NPOBOAUT
BECbMA COBPEMEHHOE CpaBHEHHME aMHHOTH-
4ECKOro sailla ¢ KOCMHYECKHM Kopabyem:
obmmBka Kopabys MO3BOJAET COXPAHHTDH
NIOCTOSHHON MHKpOCpey C HeO6X0AUMBIMHU
IUIsL KH3HH KOCMOHABTOB ycioBusamu. Ta-
KYI0 XK€ POJIb HIPACT H CKOpJIyna sifua «Ho-
BOM KOHCTpyKuMH». «OO6uTatenem» giiiia
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Ob11 3M6pHOH npecMeikatolerocs. «Hopas
KOHCTPYKUHS» OKa3ajlaCb HAacTOJIbKO Tiep-
CTMeKTHBHOM, 4TO mpocyllecTBoBana Gonee
300 mutH. IeT — OT KOHIA Kap6oHa 10 HaLIMX
nHed.

YTO MOsABHJIOCH paHbLUe —AHLO HIIH...?
Bo BcaxoM cnyyae, He KypHIia, NIOTOMY 4TO
NTHLBI MONYYHJIH L0 B Aap OT MPECMBbI-
karouuxcs. Ho 3ToT Bonpoc uMeeT onpene-
NIEHHBIH CMBIC, €CNTH €ro OTHECTH K Ipe-
cMbikaromuMca. HexkoTopble y4eHble cuu-
TAKT, YTO aMHHOTHYECKOE AHLIO CO3JaNH
3eMHOBOJIHBIE M 3THM TIOJIOXKH/IH Ha4ajo
PONOCIOBHON MpecMBbIKaloIuxcs. B aToM
NPEANOJIOKEHHH  €CTh  OMNpeleseHHbIH
3apaBblil cMbIcn H GOJbIIAs 10N HCTHHBI,
TAaK KaKk HMEHHO 3€MHOBOJHBIE HBJIAOTCA
NpapoaMTENsaMH MNpecMbikaromuxcs. Ecnu
NPHHATH 3TO, TO MOXHO JAaTh NpuHOIH3M-
TelbHOE ONWCAHHE MepexoJa OT OAHOMH
TPynnbl K OPYrow.

Han GeckpaiiHeli 1MpbIO KaMeEHHO-
YroJlbHOr0 KOHTHHEHTa [IHH Hanpojer ¢
Be3xanocTHLIM ycepaneM rpeet connue. Ot
3apH J10 MO3HEH HOYH BCE XHBOE HMLLET Cra-
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Xapaxmepnvie npedcmasume au
ME3030UCKUX NPECMbIKAIOUjUX-
cA. A - aemarowjuii xeocmamvilii
Awep (pemgopunxyc); b.B-
aemaroujue becxeocmole Aujepsi

CEeHUs Noa ceHblo 60MOTHCTEIX NecoB. [axe
BEYHO KYXOKalllHE CTPEKO3bl 3aMHPalOT,
MOXeT ObITh, 06/1aKO 3aKPOET COJIHLIE MK
MoAyeT BeTEp — PACLIEBEIHT pacKajleHHbIH
BO3AyX. PacTeHUs CKIOHAIOT BEPXYIUKH, a
3eMHOBOJHbIE 3aTaHBAIOT OyX Nepel Yyxa-
carolliel HenssecTHocThio. Ho Gena Hukor-
na He npuxoauT oaHa. [Moa Henpekpatuato-
LIMMCS XKAPOM 30JI0TOTO COJIHLIA TYT M TaMm
Ha4YMHaIOT nepeckixaTh Oonota. Byaro ka-
Kas-TO HEBEJOMAas pyKa pPacLUMPSET XKeNTbie
MECKH, M MoJIoca MUIsHiKa HauWHaeT mpeBpa-
maThca B CyXyw paBHHHY. HenaBHo BO3-
HHMKILIHM 3€MHOBOJHBIM YrpoXaeT rubeb.
[Ton po30BbIM CBETOM YTpPEHHEH 3apH B cO-
XpaHHBLLEHCA KOe-T1e BOJIe Kakas-To aMpu-
6us oTkaabIBaeT Aiiua. OHU yueneroT U na-
OyT HayajJo HOBOMY MOJABHAOY, sHUa KOTO-



poro Moryt W jgansiie obxoamutbes 0Oe3
Boabl. HaBucinas Gena, ucxoasias ot na-
JISALLEro CONHLA M nepechixalouux 6osoT,
BbIHY/IHJIA 3€MHOBOJHBIX IOCTPOHTH elle
onHy obonouky Ha AifLax, NpeaoXpaHsio-
L1yIO MX OT BbICBIXaHHA. DTH aMpubuu Ha-
LLIJIH BBIXO/ HE CTOJIBKO Ui cebs, CKOJIbKO
[UTS CBOMX MOTOMKOB. A TOT, KTO IyMaeT O
NOTOMCTBE, AyMaeT o Oyayiuem.

[MpuONH3UTENBEHO B TakOM HAaMBHO-
POMaHTHYECKOM CTHJIE C JpaMaTHYEeCKHMH
HOTaMM MOXHO Obl10 ObI OXapakTepH3o-
BaTh XXH3HEHHYIO JHJIEMMY 3€MHOBOIHBIX.
OHM pellMiH ee npeKpacHo H 0603HauYHIH
TEM CaMbIM BaXKHBIH 3Tan B 3somouud. Ko-
HEYHO, 3TO MPOHCXOAHJIO HE B TEYCHHE He-
CKOJILKHX 3HOHHBIX OHEH, a B TeueHHe fe-
CATKOB MMHJUTHOHOB [JpaMaTHYeCKHX JIeT.
OnHxako aHLO ¢ NONOJNHHTENBHOH 0607104~
Ko# — u306peTeHHe He 3eMHOBOIHBIX, a Mpe-
CMBIKAOLLMXCA.

EcrecTBeHHbli 0TOOp, HECOMHEHHO,
6/1aronpHATCTBOBAJI COXPAHEHHIO TeX MH-
[IMBH[10B, KOTOPBIE OT MOKCJIEHHS K TIOKOJIE-
HHIO OTKJablBaJiM fiua ¢ 6osnee MIOTHOMH

o6osioukoit, 11 pa3BHTHA KOTOpbIX Oblna
HEe HYXHa BoaHas cpesa. [locTeneHHo BHY-
TPH filla pa3BHBaeTcs cHcTeMa MeMOpaH,
KoTopble 06ocobnsm 3apoasii ¥ obecne-
YHBAJIH €ro pa3BHTHE B 3TOH MaJICHbKOH TH-
xoit obutenu. U3 takoro siiua BbUTYIISA-
nace yxe He peibononobHas NMYMHKA, KO-
TOpas BHe Aila BHOBb HYXIAaeTCA B BOJE,
4TOOGBI NpPEeBPaTHTLCA B CYIIECTBO, MbILIA-
1ee BO3YyXOM, M OTPAaCTHTb KOHEYHOCTH.
PoxzeHHBIH M3 aMHHOTHYECKOTro fAHLA,
€/1Ba PacKpbIB rjia3a, yxe OblLl1 FOTOB K XH3-
HH, TOTOB K OXOTE 33 BKYCHBIMH HaCeKOMBbI-
MH. 310 OBl yXke MepBbi NMpeacTaBHTEND
npecMeikaiomuxcs. JlornyHo mpeamona-
raTh, YTO CYLLECTBOBAJI NOCTENEHHBIH nepe-
XOJ1 OT 3¢MHOBO/JHBIX K NMPECMBIKAIOLLIHMCH,
HO aMHHOTHYECKOE MO B €ro COBEpILEH-
HO#l (hopMe — IMTS MPeCMBIKAIOLIHXCS,
Heckonbko CNOB O BIAMAHMH Cpejibl.
Tonbko 4TO HapHcOBaHHAas KapTHHA MCCy-
WAMOLLEro 3HOA Ha KOHTHHEHTaxX B KaMeH-
HOYTOJIbHBIH MEPHO HE OTBEYaeT AeHCTBH-
TenbHocTH. Knumart Toro BpemeHu Obin
TEMJIIM H BJIaXHBIM; HEKOTOPble 0Opa3HO
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CPaBHHBAIOT BO3AyX kapboHa c HachblllieH-
HO# Bnaroii ryokoi. 3to, pa3symMmeercs, npe-
YBEJIHYEHHE, KaK W KapTHHA MaJALIUX COJI-
He4YHbIX Jy4ed (B KoHue kapboHa uMeno
MecTo noxosioaanue). [lpeobnananue cymn
Ha 3emJe XapakTepHO [is CJIeAYIOLIEro,
MEPMCKOro, MepHoa, a K TOMY BpeMeHH
MPECMBLIKAIOLIMECA —HA ABAHCLEHE JXH3HH.
OHM paclMpslOT 0061acTk CBOEro Cylle-
CTBOBaHHM#, TaK KaK HX OpraHu3aums Gbina
npoBepeHa Ha MpebIayILeM 3Tale 3BOJIO-
LMH,

Cpena Bceraa okasblBajla Mory4ee
B/IMAHHE HA JBOJIIOLHIO, HO ABHXYILEH CH-
JoH nocnenHei Obln ecTecTBEHHBIH OTOOD.
OH obecneyun npeaBapuTENbLHYHO MOAro-
TOBKY (MpeajanTaumio) NpecMbIKarOLIHXCH,
CBOEro pojia «TPEHHPOBKY» IUIA ycrexa B
6yayweit 6opnbe 3a cymectsoanue. Hexo-
TOpbIE MOITHYHO MUILYIIUE YYEHbIE FOBO-
PAT, 4TO KHUCTenephble phIObI BHILIIK H3 BO-
Jibl CO B3TJIAIOM YCTPEMJIEHHBIM K HOBBIM
rOpH30HTaM Ha cylle. ITO 3BYYMT AeHCTBH-
TEeNbHO XOPOLLO, HO 1aNeKO OT HCTHHBL. Ku-
cTenepble pIObI CBOM MEPBBIii 1IAr K 3aBoe-
BaHHIO CYLUHM C/eNajJi B NOMCKaX BOJBI B
nepechixalolnX o3epax U 6onorax. He ka-
KO#-TO BHYTpeHHHH uMmnysbc, a 6opeba 3a

CYLLECTBOBAaHHE W €CTECTBEHHbIH 0TOOp Ha-
nbonee npHCNOCOGNEHHBIX  OTKPLIBAJIH
HoBble mMyTH pa3BuTHA. Ha crnexyer 3abbi-
BaTb, YTO AMHHOTHYECKOTO AHLA HET HH Y
OIHOTO 3€MHOBOIHOIO, TOrJa Kak BCe CO-
BPEMEHHBIE MPECMbIKAIOILMECH, NTHUBI H
Jaxe [Ba BHOA MJIEKOMMTAIOUIMX pa3IMHO-
KAIOTCA TAKHMH AHIAMH.

B amuuoTHYeckoM siiue obpasyroTcs
3apoabliuesbie 060104kH. OHH BEpBLIE NO-
ABNAIOTCA Y MNpPECMBIKAIOLIHXCA, COXpa-
HAIOTCA Y MTHL H C HEKOTOPBIMH H3MeEHe-
HUAMH (YHKUHMOHHpYIOT Kak 3MOpHo-
HaJlbHble NMPHCNIOCOBIEHHA Y MIIEKONHTAKO-
LUMX,

B HOBOM THNe fiilia HMeloTCA TpH 060-
JoykH. BHyTpeHHss, Ha3blBaeMas aMHHO-
HOM, 3alOJIHEHA JKHAKOCTBIO, B KOTOpO#H
IMOPHOH MOXET HOpPMaJjlbHO Pa3BHBAThCA.
ITa XKHIKOCTh ABNAECTCA HOBOH BOOHOH Ccpe-
JI0#, 3aMEHMBLLEH 03EPHYIO H PEYHYIO BOLY,
B KOTOPYHO pbiObl H 3€MHOBOIHBIE MEYYT

Xapaxmepnivie npedemasume.au me-
3030UCKUX APeCMbBIKANOUWHXCA.
I'-6ponmosasp . [ -naiesuo-

3asp; E-pocameut dunosasp;

K- uxmuozaep; 3-cmezozasp.
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uKkpy. Bropas oGonouka, cogepxaiuas xen-
TOK, obecneunBaeT nuTaHne 3MOpHOHa Ye-
pe3 KaHan, cCBA3aHHBIA C  OproluHOH
obnacteio 3apoabilia. Tperbs obGonouka,
Ha3blBaeMas aJUTAHTOHMCOM, MNPpeACTaBIIseT
coboii 3apoabiuieBblii MOYeBOH My3bipb. B
HETO BbIAENAIOTCA KOHEYHbIE MPOXYKTHI 00-
meHa BewecTB. CTEHKH aJ/IAHTOHCA IIPOHH-
3aHbl KPOBEHOCHEIMH COCYJaMH, KOTOpBIE
cHabxaroT 3apoaslill KHCJIOPOAOM, IPOHH-
KaloLIMM 4Yepe3 MOPHCTYIO cKopaymy. 3TH
TPH OCHOBHBIX 3apO/BIIEBLIX MellKa obe-
KaloTCA TOHKOH IUJIEHKOH (XOpHOHOM), KO-
TOpas BBICTHJIA€T M3HYTPH ckopaymy. Xo-
PHOH BBITNIOJIHAET AbIXaTeNbHYIO QYHKIHIO —
obecrne4uHBaeT MPHUTOK KHCJIOPOAAa BHYTPh
CKOpJIYNbl H YAAIAET BbIACNAIOLIHNIACA yriie-
kHchbli ra3. OcTtanbHOE BHYTpeHHee npo-
CTPaHCTBO fiilla 3aM0JHEHO XHAKOCTHIO, B
KOTOPYIO 3apOJblllieBble MEWKH MNorpy-
XeHbl (AMHHOH, XEJTOYHBIH MELIOK W aJ-
NAaHTOMC) M KOTOpas HIpaeT poJjib CBoOe-
00pa3HOro ruapaBJIH4ECKOro aMOpTH3aToO-
pa, 3amMuIaroLero 3MOpHOH OT coTpsce-
uus. Tak nox TBepaoit 060104K0# B CHeCeH-
HOM Ha Cyllle Hiflle COXpaHAETCH MHHHa-
TIOPHBIH «OacceiH», rje HeXHBIA 3apoabi
nepexHBaeT BCE OMACHBIE CTAMH PAa3BUTHA,

cyllecTBys B cpene, 6;M3ko#t k TOH, B KOTO-
POH XMJIH €ro [JajiekHe MpeaKH.

AMHHOTHYECKOE AHIO OMJIOAOTBOPAET-
Csl BHYTPH X€eHCKOro opraHusMa. fiina pei6
omogoTBopatoTca B GacceiiHe nocne BbI-
MeTBIBaHHA HKPhbl XKEHCKOH ocobbio. Kak u
rOJIOCEMEHHLIE PACTEHHA, PbIObI BLIHYX-
JIeHbl HMETh BBICOKYIO IUIOAOBHTOCTE. He-
KOTOpBIE PHIOBI MEYYT MO MHIUIHOHY MKPH-
HOK KaX/blH CE30H, HO BbDKMBaeT HeOOJIb-
1IOe KOJIHYeCTBO sHl. BHyTpenHee onsogo-
TBOPEHHE M NOABJIEHHE XeCTKoH 060/104KH
alina obGecneynsm Gonee BBICOKYIO CTENEHb
HaIeXXHOCTH Pa3MHOXEHHSA.

BeposTHO, OMH M3 OCHOBHBIX (hakTO-
poB 00pa3oBaHHA aMHHOTHYECKOro sifua
CBf3aH C BO3pPAcTaHMEM KOJIHYECTBA XHIL-
HHKOB B O3epax H 60/10Tax, KOTOpbIe noesa-
JIH HKpY H 6e33aLUMTHBIX JIHYHMHOK. DBOJIIO-
UHMA JEMOHCTDHpPYET HaM 3aMevaTesibHble
NMpHMEpBI TOT0, KaK OpraHH3Mbl BeIpabaThi-
BaJIM OTBETHYIO PeaklMIO Ha YTpo3y MOTOM-
cTBy. JlapBHH 4YacTo ykKasbiBaj, 4TO Opra-
HH3MBI OLIEHHBAlOTCHA IO ycnexaM B OCTa-
BJIEHMH NOTOMCTBa. PacTeHus nepenpobo-
BaJIH HECKOJILKO BAPHAHTOB Pa3MHOXEHHA !
Gecnonioe H NONOBOE—IOCPEACTBOM CIOP
H roJiplXx CEMsAH, MOKa HE HALLIH Haubo-

A
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Jiee NepCneKTHBHBIN — MOKPBITOCEMAHHOCTD.
JKuBOTHBIE, O4YEBHOHO, WUIH  Tapan-
nensHbIM myTeM. EcrtecTBeHHbt oTGOp ¥y
3eMHOBO/IHBIX 61aroNpHATCTBOBAN r'eHETH-
4YeCKMM  H3IMEHEHHAM, KOTOpble  BelH
K YIUIOTHEHHIO OOOJIOYKH AHLia M K mepe-
MEHE MeXaHH3Ma OTUIONOTBOPEHHA. 3eMHO-

K
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BOJIHBIE «HMEJIH YeCTh» COBEpPILIHTL CaMoe
TPYAHOeE - nepBsIit war. Bee octanshoe 6bi-
JIO BONPOCOM BpeMeHH. A BpeMeHH OblLio
nocrato4Ho - 6onee 50 muH. net. TakoB HH-
TepBaJl, OTAEJAIILHIA MOSABJIEHHE MEPBBIX
3EMHOBO/IHbIX OT BO3HHKHOBEHHSA TEPBBIX
NpeCcMbIKAFOLIMXCH.

HmeeTcs MHOTO naseoOHTONOrHYECKHX
CBHIETEJILCTB (rNaBHBIM 006pa3oM okame-
HEBLUHX CKEJIETOB H3 MO3/IHEKAMEHHOYTOJIb-
HOH 3MOXH), KOTOphIE MOKa3bIBAKOT MOCTE-
NeHHbIE MEepPEXoabl OT 3eMHOBOJIHBIX K Mpe-
cMbIKaroumMca. OveBHAHO, pa3BHTHE aM-
HHOTHYECKOTO AiLia H CTAHOBJIEHHE MEPBBIX
NPEeCMBIKAIOLLMXCA TPOUCXOIMJIO OJHOBpE-
MEHHO H nocteneHHo. OKoHuaTeNbHOE
obpa3oBaHHe HOBOro THMA fiilla H HOBOrO
MEXaHH3Ma BHYTPEHHETO OIUI0JOTBOPEHHS
OTMEYaeT BO3IHMKHOBEHHE HCTHHHBIX Mpe-
CMBIKAOILHXCS.

Htak, aMHHOTHYECKOE AHLO sBIsAETCH
INaBHBIM BKJIAJIOM IPECMBIKAIOIHXCA B
sBosouMio. OHO CTajo pelmarolMM 3Be-
HOM B LIEMH HENpPEPLIBHOTO COBEPLUEHCTBO-
BaHHA OMONOrMYecKoil OpraHH3alMH XH-
BOTHBIX H TOJIOXKHJIO Hagalo HOBOMY 3aMe-
YaTeIbHOMY NPOrpeccy B 3BOJIIOLIHM MO3BO-
HOYHBIX — BOBHHKHOBEHHIO TpEX  HOBBIX
KJIACCOB: MPECMBIKAIOILHXCA, MTHLL H MJe-
KOMHTAIOLIHX.

Xapaxmeprbie npedcmasumeau
ME3030ICKUX npeCcAbIKarwyux-
ca (no pasnelm asmopam

u3z pabomw Tumodeeaa-Pe-
cosckoeo u dp., 1968)

BmecTe ¢ aMHHOTHYECKUM SHLIOM Yy Mipe-
CMBIKAIOLLMXCSA pa3BHBAEeTCA M pAI aHATO-
MHYECKHX HEPT, KOTOpble OTIHYAIOT HX OT
3eMHoOBOAHBIX. OB6ocobnseTcs welHbIH OT-
Jie1 MO3BOHOYHHKA. DTO 1aeT BO3MOXKHOCTh
cBOOOHOrO NBHKEHHS IOJIOBBI B CTOPOHBI.
B HOBO# cpene, KOTOpYHO OHM HayanH 3a-
BOEBbLIBATh, XXMBOTHbIE NO/KHBI 6bITH MOA-
BMXKHBIMH, OBICTPO  OpPHEHTHPOBATbCH
B MPOCTPAHCTBE M pearHpoBaTh HAa BHEILHHE
cobeiTus. [lepBbie MpecMBIKAIOLIHECH ABHO
He HMeJIH BparoB, HO OHH CKOPO MOABJIAIOT-
¢ B HX cobcrBeHHOM cemefictee. OT «Ha-
HBHBIX» TPaBOSAHBIX U HACEKOMOSAHBIX CO-
6paTheB OTAENAIOTCA XHILHbIE MIOTOAAHbIC
Bpard. IlosBneHue XHIUHBIX NpPeCMbIKalO-
LIMXCA B Ha4ase ME3030HCKOH Ipbl NMPHBO-
OHT K YCOBEPIUEHCTBOBAHHIO CTPOEHHMA HX
cobcTBEHHBIX cOOpaTheB, NMPHYEM BO3IHH-
KalT Takue NpHYy/LUIHBbe (OpMBI, KO-
TOpbl€é He M3BECTHBI HH B OJIHOH JApyroi
rpynne >XHWBOTHBIX.
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Cephe3Hble M3MEHEHHS MPETEPNEBAIOT
KOHEYHOCTH rnpecMblkaromuxca. Ecnu vy
3eMHOBOZIHbIX KOHEYHOCTH PACIOJIaraloTcs
no 60okaM Tena, TO y PECMbIKAIOLLUXCS OHH
MO3BOJIAIOT NOAHATL TENO HaAd 3eMJiel M
0becneYnTh BO3MOXHOCTb GbICTPOro mepe-
JBHXKEHHS.

CoBepIIEHCTBYETCS MYCKYJIATYpa, bl-
XaHHe H xpoBooOpailenue. bonee pa3-
BHTBIM CTAaHOBHUTCH CepAlle, MNOABJIIOTCS
3avaTo4Hble JIOOHbIE MOJYIIADHS MO3ra,
KOTOpbIe, KaK H3BECTHO, Hanbojee MoJsiHO
pa3sBHTbl Yy MJICKONMMTAIOIMX M OTCYT-
CTBYIOT Y 3€MHOBOAHBIX. Pa3BuTHe MO3-

TOBBIX TOJyLIAPHHA Yy MPECMBIKAIOILMXCS
SBJISIETCS PE3YJIbTATOM €CTECTBEHHOIO OT-
6opa. D10 0O3HAYAET IBOJIOUMOHHBLIA Npo-
Ipecc U CTUMYJIUPYETCS YJIY4ILUEHUEM KpO-
BOOOpallieHH.

Pa3BuTHe BCceX 3THX HOBBIX IIPHCIIOCO-
OUTENbHBIX YePT IMO3BOJIMIIO NPECMBIKAIO-
LIMMCS YOQIATBCS OT BOOHbIX OacceifHOB M
3aBjafeTh Beced cyweit. OtaeneHue mpe-
CMBIKAIOLUXCS OT 3€MHOBO/HBIX — TaKOil
e Ba)XKHBIH 3Tall, Kak ¥ OTIeJIeHHe 3eMHO-
BOIOHBLIX OT pbIO. DBomoLMS COBepIIMIA
elliec OAMH BUTOK CBOCH BEJIMKOM CIIMpaJIM Ha
OYTH K HOBBIM YyCHEXaM.

30JI0TOX BEK
MPECMBIKAIOIINXCA

Hctopus mMupa OpraHM3MOB He 3HaeT
Opyrof rpymmsl, kotopast 6sf Tak ObicTpO
[OCTHIJIA CTOJIb OFPOMHOrO, (aHTacTuye-
CKOTO pa3zHooOpa3us, Kak NpecMbIKaloIlHe-
cs. [NoxuHyB BoaHble bacceliHbI B HO3IHEKa-
MEHHOYTOJIBHYIO 3MOXY, OHH HaJli Hayano
HeBOOOPa3UMO pa3HOOOpa3HbLIM H CaMbIM
HEBEPOSATHBIM CO3AaHHAM —OT MEJIKHX, KaK
yepenaxa, KOTHJIO3aBPOB [0 OIPOMHBIX,
Kak kopabub, 6paxmosaBpoB. Hexotopsle
M3 HUX BHOBb BO3BpAlLlalOTCs B BOAY, ApY-
TH¢ 3aBOEBBIBAIOT BO3AYX, HO Ooublas
yacTb oOuTaer Ha 3emne. [Toutu 200 muH.
JIET OHH OCTaBaJIMChb MOIYYHMMH BJIACTe-
NHHaMH cylM. Me3o3soiickas 3pa — HX 30710~
To#t Bek. OrpoMHBIH ycnex IIPecMBIKaro-
LUIMXCS, MX TOCNIOACTBO B Te4eHHE LENOH
T'€0JIOrM4eCcKOH 3ph! H THOEIIb B €€ KOHIIE CO-
CTaBNAIOT caMylo Oonbllylo 3araiky B
[aJICOHTOJIOT HH.

O61MpHOE pa3BeTBICHHE POJOCIOBHOM
MPECMBIKAIOLHXCSL 3ABEPIIUIIOCH B NEPM-
CKOM M TPHaCOBOM MEPHOIAX.

Jlns npecMbikarouIMxcs OBUIM Xapak-
TepHbl OBICTpbIE 3IBOJIIOLIMOHHBIE H3MEHE-
HHs B PopMe Tena M mpucnocobieHne K
CaMbIM pa3HOOOpAa3HbIM YCIOBHSM Cyllie-
crBoBaHus. [IpenmecTBeHHMKaMH  BCEro
Kj1acca OBLIM KOTHJIO3aBPbI — MEJIKHE NPH-
MHTHBHBIE NPECMBIKAIOIIKECS ¢ MOPPOJIO-
rueit, O6am3koii x 3emuHoBoAHbIM. OpHa
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Tpyia HOTOMKOB KOTHJIO3aBPOB — IPUMH-
THBHBIE apX03aBphb! (TEKOAOHTHI) —Chirpaa
0CcOOEHHO BaXKHYIO POJIb B 3BOJIIOLMH IIpe-
CMBIKAIOILUXCst. TEKOJOHTHI JalOT Ha4asio
yIUBHTEIbHOH IpynIe AMHO3aBPOB, a Tak-
Ke JleTalolluM suliepaM (NTepo3aBpaM) H
Kpoxoauiam. IIpoucxoxaeHne NTHI Takxke
CBSI3aHO C TEKOJOHTaMH. BoT noyemy onu
ABJIAKOTCA KaK Obl OCHOBHBIM CTBOJIOM pO-
JOCIOBHOTO [p€Ba MPECMBIKAIOIIMXCH.
Heckonbko GOKOBBLIX OTBETBJIEHHIH po-
JIOCJIOBHOH INIPECMBIKAIOLINXCS MpeACTaB-
JastoT ocobblil HHTEpec. B Tpuace oT xoTH-
JI03aBPOB OTAEJISETCA Tpynna 4yepemnax, Ao-
KMBIIAA [0 Hacrosauero Bpemend. [lo
CBOEH OpraHM3alMH 3TO CaMble KOHCEPBa-
THBHBIE  IIPECMBIKAIOIIMECSH, OCHOBHbIE
4epThl KOTOpBIX OCTAMMCh Oe3 NpHHLH-

Ipumepvr nepexoomnvix gopm.
A —degonckan kucmenepas poi-
6a (nepexoonas gopma om
poib Kk 3emno800nbiM) ; B —10p-
cxas nmuya {apxeonmepuxc —
nepexodnas gopma om npe-
CMBIKAROWUXCA K nMUYam) ;

B - mepancudnoe npecmvixaro-
weeca (nepexoonan gopma om
NpecMbIKAIOWUXCA K MACKONU-
maiowum) (no pasnvim agmo-
pam u3 pabome: H6.10x06a u
Ocygosa, 1976)
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NHaNbHBIX H3MEHEHHH B TeueHHe Gosee YeM
200 maH. netr. OTHPHICKOM TNEPBLIX Hpe-
CMBIKAIOLIMXCA ABJAETCA TaKXke TIpymna
HHU3KOXOASAIIMX H MON3AIOIIMX IPECMBIKAIO-
1MXcA —nesinko3aspos. OHuM  oGnamamu
JUIMHHBIMH OCTHCTBIMH OTPOCTKaMH Ha NO-
3BOHKax. JTH OTPOCTKH OBUM COEOMHEHHI
nepenoHkoii, o6pasyroineit nogo6ue napyca
Ha sxre. [lmomasp 3TOro YHHMKaJILHOTO
obpa3zoBanns ObUla NPONOPHMOHAJBHA
obbeMy Tena. BeposTHO, Takoe mapycoBua-
Hoe o6pa3oBanue ObLIO IPOHH3AHO KPOBE-
HOCHBIMH COCYIaMH, KOTOPbIE IPH HaTpeBa-
HWM Ha COJIHLE OBICTPO MOBHILAJIH TEMIe-
patypy Tesa xuBoTHoro. Hexoropsie cpas-
HMBAIOT JelCTBHE Iapyca HeJIMKO3aBpOB C
aBTOMOOWIBHBIM paHaTOPOM.

[Tenuko3aBpHl [alOT Ha4aJ0 HMHTEpeEC-
HOH rpymnme 3BepoOOpa3HbIX NpEeCMbIKAO-
uxcs (Tepalcua), CXOMHBIX C MJICKONH-
TatoluMH. CaMble paHHME CBHUAETEILCTBA
0 HHX COZEpPXAaTCA B OKAMEHEJIBIX OCTAaTKax
H3 BEPXHEKAMEHHOYTOJIBHBIX H HIDKHENIEPM-
CKMX OTJIOXeHHH ApreHTHHH! H IOxHoMH
A¢puxu. IMonobueix ceemenuit o6 aIroit
Tpyimne eile O4eHb HEMHOTO.

JlBe npyrue mobGombITHHIE 3BOJIO-
IIMOHHBIE JINHHM NPECMBIKAIOIINXCS Npes-
CTaBJIEHBI PpOAOCAOBHOH MOPCKHX
HXTHO3aBPOB M 3aBpPONTEpHTHIl (IL1e3no3a-
BpOB M 31acMo3aBpoB). [locie «3nakoMm-
CTBa» C Cylled MPeCMBIKAIOIMECS BHOBb
«OeNETHPYIOT» CBOUX MpeACTABUTENEH B BO-
ZHbIE OacCeiHBI.

BecbMa cneurduyHa Tpynna Tak Hasbi-
BaEeMBbIX KJIIOBOTOJIOBBIX, H3 KOTOpAIX B Ha-
CToslllee BpeMs NpeNCTaBlieH OOMH BHI—
HOBO3eJIaHACKAs TaTTepHA.

I'pynna 3me#t u smepunr (JmocmecTwit)
OTIeNAeTCA €llie B TPHaCOBOM IEpHOJE ¥ B
HacToslllee BpeMs HaXOOMTCA B PacuBeTe.

DBOOIMSA PECMBIKAIOMIMXCA B Me30-
<OHMCKYIO 3py MCIBITANIA MHOXKECTBO HOBO-
poTHbIXx MOMeHTOB. CaMmoii TpyaHoii Gruna
Cyap6a FHraHTCKHX IMPECMBIKAIOLLHXCS — JTH-~
HO3aBPOB, O YeM Ml PACCKAXEM OTIENBLHO.
XapakTepHoi 0COGEHHOCTBIO HCTOPHH TIpe-
CMBIKAIOLIMXCA SBJIAECTCA BHIMHPAHME MHO-
THX OTPAAOB B KOHIC Me3030HCKOR 3IpbI.

OQHUM M3 HHTEpecHEeHIHX MOMEHTOB
6bUTo  BO3BpallleHHE B BOJY HEKOTOPBIX
npeicTaBuTeNed npecMbixarouuxca. MHo-
THe U3 Ha3eMHbIX GOPM [eNalH MOMBITKH
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BEPHYTBCS B KOJIbIGeb npeaxkoB. OHHU 3aHO-
BO YCBaNBa/H HaBbIKH XH3HM B BOJIE, 4 3TO
NPUBEJIO K LIEJIOMY PAOY M3MEHEHHH —OT
npucnocobieHnii K OOBIKHOBEHHOR OXOTe
Ha pei® 00 mnonHoro mnpeobpa3oBaHHA
dopMb! Tena, KoHeYHOCTEH H Beel ¢u3no-
JIOTHH OpraHHM3Mma.

Boxaa Bcerna 6pu1a XHU3HEHHO HeoGX0AH-
Ma JUIs BCero xHBoro. [TomMuMoO MHOrmx
IPYrHX 0COGEHHOCTEM, CBOMCTBEHHBIX BOJI-
HO#t cpeie, BoAHble GacceifHBI XapakTepH-
3yIOTCA CTaOMIbHBIM TeMNEpPaTypHbIM pe-
AKHMOM C K0J1e6aHHAMH B HECKOJIBKO Tpajy-
coB. JIpyrHM MNpeMMYILECTBOM ABJISETCA
BBICOKas IUIOTHOCTh BOIHOM cpeabl MO
CPaBHEHHIO C BO3AYIIHOH. B Ha3zeMHBIX yc-
JIOBHSIX BaXHOE 3HAYEHHE HMEIOT KOHEYHO-
CTH, KOTOpble OOecneYMBalOT MeXaHH4e-
CKYIO OMOpY IS Tejia. 3TO OrpaHHYMUBaET
pa3Mepbl HazeMHbIX xHBOTHBIX. [IpaBaa, B
Me3030€ XHJIH YeTBEPOHOTHE MPECMBIKAO-
muecs (Opaxuo3aBpbl, OPOHTO3aBpHI, M-
IUTOJOKH M Ip.) OTPOMHBIX pa3MepoB, HO
OHM GOJIBIIYIO 4aCTh XH3HH IPOBOIMIH IO~
TPY3HBUINCh B BOAY NOJOGHO COBpe-
MeHHBIM THHNonoraMaM. Boauble xe pen-
THJIHH HMEJH BO3MOXHOCTD NOYTH HEOorpa-
HMYEHHO YBEJHMYMBATL CBOM pa3mephl. Oa-
HaKo Te ke GakTopbl, KOTOpble NO3BONAIOT
BOJHBIM XHBOTHBHIM HMETh OTPOMHBIE pa3-
Mephl, OrPaHUYMBAIOT BO3MOXHOCTH Iepe-
HABMXKEHHUS. BoaHble mpecMbIKaloIMecs u3-
6pasM cpenHmit oNTUMANbHBLIA myTh. UM
TpeboBasioch TakXe pemaTb Apyrue
BaXKHbIE BOIPOCHI, CBA3aHHbIE C JBIXaHHEM
U croco6aMH pa3MHOXEHHA. Y MHOTHX M3
HUMX TOKPOBHbIE TKAHH MPHUCIOCOGHIHCH K
H3BJIEYEHHIO KMCIOPOJa M3 BOABL. IJTO IO-
3BOJIHJIO HM JIOJITO€ BpeMS HaXOJHMThCH MO
Bojoil. OmHako CrnocoGHOCTh OBILATH BO3-
AYXOM OCTaJ1aCh, KaK OCTaJIaChb OHa H Yy KH-
TOB — COBPEMEHHBIX MJICKOTIHTAIOIIMX,
fepelle/IINX BTOPHYHO, KaK H HEKOTOPBIE
NIPECMBIKAIOLIHECH, K BOJHOMY 06pa3sy xu3-
HH.

BoaHble penTHIMH H3MEHHIH H cocob
Pa3MHOXEHHs, NIOCTENEHHO Nepeias K XH-
BOPOXICHHIO.

Jlyuie Bcex HpHCNOCOOMWIMCE K KH3HHU B
Bojie HXTHO3aBpbl. OHH NOABIINCH B TPHA-
ce, JOCTHIJIM pacuBETa B IOpe H MOJHOCThIO
BBIMEPJIH B MEJIOBOM NEPHOJE, KOTAa ApY-
re MOPCKHe MpecMbIKatolIuecs eile GbLn



LIMPOKO pacnpocTpaHeHbl. HMxTHo3aBpsl,
noaobHo akynaM M aeabdUHAM, UMEIIH TH-
NU4YHO prIGo0Opa3HOe TeNno ANUHOM A0 9 M.

Hpyras uHTepecHas rpynna MOPCKHX
NPECMbIKAIOLIMXCA — MJIE3H03aBPbl, LLHPOKO
H3BECTHbIE H3 lopbl H Mesa. Mx mmpokoe
TUIOCKOE TEJI0, COXPAaHHMBIIEE XapaKTEPHYIO
JUIS. MPECMBIKAIOLLIMXCA HCXOAHYH (GopMYy,
HanoMHHaeT yepenaxy Ge3 naHUMps UIHHOH
7-12 M. KoHe4HOCTH mJI€3HO3aBPOB Tmpe-
BPaTHJIMCh B [UIMHHBIE MJIOCKHE MJIABHHKH,
XBOCT He HMeJ TMJaBHHKa, LIS —OYeHb
mnuHHas. JIio6onbITHO, YTO OAMH FOPCKHH
TNUIE3HO3aBP M3-3a CBOEH JUIMHHOI 11en Obin
OMHCaH B KayecTBe 3MeH, «KOTOpas Nnpo-
TKHy/a 4epenaxy». 3710 OblIH npeHMylle-
CTBEHHO pbIOOA/IHbIE XKHBOTHBIE C YEJIIOCTS-
MM, CHabXEHHBIMH OCTPBIMH 3ybamu. B ux
PaLMOH 4acTO BXOAMJIM TAKXKe FOJIOBOHOTHE
MOJUIIOCKH, JIETAIOILHE TNPECMbIKAIOLIHECH
M apyrue obutatenu Mops.

Tperea rpynna MOpPCKHX NpeCMBbIKaO-
LLMXCA —~3TO TaK Ha3biBa€Mble MO3a3aBpbl.
Onu pocturanu 9 m B inHy. Mx koxa Obi-
Jla TOKpBITA 4ellyei, a 4emocTH Obuin
YCTPOEHBI TAKHM 00pa3oM, 4TO OHH MOTJIH
OTKpbIBaTh MAacTh LUHPOKO, KaK 3MEH.

[MapanokcanbHo, YTO NMPECMBIKAOLLIHE-
cfl, KOTOpble LEHOH XEPTB MHIUTMOHOB MO-
KOJIeHHH 3aBOEBaJIM Cyllly, MOBEPHYJIM Ha-
3an, k Mopro. HexoTopele paccmaTpHBaioT
ITO Kak 0OpaTHMOCTh, perpecc 3BOJIFOLMH.
[Mono6Hble B3rNAOLl HEOCHOBaTeNbHEL. B
npouecce 3BOJIIOUMH J06as akTHBHO pas-
BHBAIOLLAACA TPYIIA CTPEMHTCA 3aHATDL BCE
pa3HooOpa3Hble THMBI Cpefbl, B KOTOPbIX
BO3MOXHO cyluecTBoBande. [Ipu Bo3Bpa-
LIEHHH B BOAY NMPEeCMBIKAIOLLIHECs TaKkKe HC-

NbITANH NPUCNIOCOOMTENbHbIE H3MEHEHHS,
K4K M NpH 3aBoeBaHHUH cyliu. [1pu 3ToM onu
COBEpPIUEHCTBOBAJIH CBOIO  OPraHH3aLMIO
NPUMEHUTENBHO K HOBOM Cpelle U OTKPbLIH
HOBBI cNOCODO pa3sMHOXKEHHA — KUBOPOXKae-
HHe.

IMpecMbikalolMecs — BTopas rpynna
KHUBOTHBIX, KOTOpasa BCJIe] 32 HACEKOMbIMH
[lenaeT NonbITKY NOJHATbCA B Bo3ayx. Bos-
JlylHas cpeaa Bceraa 6uina Gonee TpyaHoi
U1 OCBOEHHMA MO CPaBHEHHIO C MOPEM.
He cnyuaiino nroan nocrpounu kopabau Ha-
MHOTO paHbllie, Y4eM H300penu camoJieThl.
Jns nonera HeobXoauMMbl cneUHalbHbIE
opradbl ¥ 6oJsblMe 3aTpPaThl IHEPTHH.

BenukonenHo coxpaHMBIUHECS HAXO/KH
JIETAIOILMX ALIEPOB [alOT BO3MOXHOCTB
BOCCTAHOBHTb HCTOPHIO 3aBOEBAHHA BO3MY-
Xa MO3BOHOYHbLIMH XHBOTHbIMH. JleTtaro-
lHe SALUEepbl NMepBbIMH BhlpaboTanu pan
NpHCNocobIeHHH, KOTOPbIE NMO3BOJIUIH HM
NOAHATBCA B BO3ayX: 1) obserueHHbit cke-
neT Gnarojaps pa3BUTHIO TOHKHX MOJBIX
KOCTeH KpbLIIbEB ; 2) Yepen MOYTH CETHATOr O

Beauxoe omxpuimue npecmoi-
Karoujuxc A - aMHUOMu4ecKoe
Auyo. |- 3apodeiu; 2 -am-
HUoH, 3 - Mcuokaa cpeda 3a-
poobiwa, 4 —Hceamounsil me-
wok ! 5 -aaaumouc (3apoosi-
Weablll MOYEeaol ny3vips) ;

6 —sHewnAa dvixameabHaa 0bo-
A04Ka asranmouca; 7 —nopu-
cmas ckopayna; 8 - xcuo-
Kkocmb: 9-xnceamox ; 10 -npo-
dykmel obsmena eewjecms 3a-
podslua
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CTPOECHHS U3 TOHKHX KOCTeH ; 3) CHIILHO pas-
BHTBIE 71333 ; 4) npeobpa3oBaHHe NepeHux
KOHEYHOCTEH B KPbUIbs, B KOTOPBIX MEXIy
CHJIbHO YIUTMHEHHBIM YETBEPTHIM NaJIbLEM
nepeaHeR KOHEYHOCTH M XBOCTOM IIPOTATH-
BaJ1ach TOHKasA KOXHCTasA NepenoHka. Oaux
H3 JIETAIOLHX SIEPOB (NTEPaHOACH) ANA
noaaepxanus tena secom 10-12 xr passun
Kpblbs ¢ pasmaxoM a0 7,5 M. Cpeaun ne-
TalolIUX SEPOB H3BECTHbI PaMQpOPHHXH,
NTEPOJAKTHJIM M ITepaHoOOHbl. B 1975 1. B
witate Texac ObLIM OOHApYyXeHBI OCTAHKU
JIETAIOLIETO AILEPa C Pa3MaxoM KpbLIbEB
15,5 M. Jleratomme smepbl (OTepo3asphl)
CYLLIECTBOBAJIX Ha MPOTSKEHUH NPHMEPHO
100 maH. steT. OaHAaKO MX CTPOEHHE OKa3a-
JIOCh He 0cObeHHO nepcnekTHBHBIM. Bosee
yCTEIHbIM ObUIO pa3BUTHE IPYroil BETBH
TEKOJAOHTOBbIX MPECMbBIKAIOIIUXCSA, KOTO-
pasl npHBeJa K NOABJECHHIO B MO3IHEIOP-
CKYIO IMOXY NMEPBBIX NTHI, TOrga Kak BCE
NTEPO3aBpbl BLIMHPAIOT B KOHUE Mela.

IITHUBI —UCTHHHBIE OETH INIPECMBIKAIO-
UIHXCA, ¥ TOMY €CTb MHOTO [JOKa3aTe/bCTB.
B cepennse npoliisioro Bexa B 0JHOM Kapbe-
pe no ao6eye nuTorpadekoro kaMus B Ba-
Bapuy Obl1 OOHapyXeH YHHKAJIbHO COXpa-
HUBLIHHCA CKeNeT JIETAIOUIETO JKHBOTHOTO
BEJIMYHHOHN ¢ BOPOHY, ¢ OOJIBIIMMH TJla3a-
MH, 3y6aMu, KaK Y IPeCMBbIKAIOLIMXCS, H C
nanbliaMd MEpPeJHUX KOHEYHOCTe, Ko-

TOpbIe OblIM CHabXeHbI KOrTAMU. OTa dop- |

Ma NMOPA3HUTENIBbHO MTOX0XAa HAa MaJIEHBKOIO
NOABHXHOIO JOHHO3aBpa, HO IIOKPBLITOro
NEPbaMH. Umenno Hanuuue NepeeEB, 110
MHE€HHUIO COCHHAJIUCTOB, OTACAACT 3TO

[opaumii ckazan, 4ro ofasHue BO3pa-
CTaeT nNpHM OTOAJEHHMH, HO edBa JIK
«yXacCHble SLIEPbI» — IMHO3aBPBI — IPHBJIE-
KaloT BHUMaHUe MoJell ToNbKO H3-3a OTAa-
JICHHOCTH 3MO0XH cBoero Beauuusa. Hu oauu
yeJIOBEK He BUIET XHBOTO QUHO3ABPA, H BCE
e ITH APEBHUE XHBOTHBIE TOKOPAIOT Hallle
BooOpaxenue. [IpuunHa 3TOro0 B APaMaTHY-
HOCTH WX HCTOpHUH, LuBlIedca 160 miH.
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JUHO3ABPBI
- «BJIECTAIIIASI» HEYJTIAUA
3BOJIIOLIUHA

IpeBHee JieTalolllee XKUBOTHOE OT NMPECMBI-
Karoumxca. J1a nepsas nruua 6blia Hazsa-
Ha Archaeopteryx. Pa3BuTHE nepbeB BMECTO
YelryM — crneuudpHyeckas 4Yepra OTHI H HX
[JTABHOE 3BOJIIOLMOHHOE OTKPHITHE.

Mexay nTHIIaMHU ¥ IPECMBIKAIOLIUMHUCS
HMEETCA pAld CYLIECTBEHHBIX pa3iuuuii. B
CBA3H C pa3sBUTHEM [0JIETA y NTHI[ BbIpa-
6aTbIBacTCA MOCTOAHHAsA TEMAEpaTypa Te-
na. Kocrn cradoBarcs Gonee snerkumu. B
rpyaHoii yacti obpasyeTcs Kuiib, K KOTOpPO-
My TIpUKpENJIAETCA JieTaTeabHas MYCKyJa-
Typa. 3yObl M [UIMHHBIR XBOCT MCHY€3alOT,
fiepeHie KOHEYHOCTH mpeobpasyrorcs B
Kpbi/Ibsi. APXEONTEPHKC —OAUH H3 3aMeva-
TEJMBHBIX TMPHMEPOB 3BOJIOLHOHHO TIepe-
XOJHOH (GOpMBI.

B TeueHue cBOEro 30JI0TOrO BeKa Mpe-
CMBIKAIOILHECA PA3BUBAJIMCh B HECKOIBKHX
HaIpaBJICHUSX, IIPUYEM HEKOTOpbIE U3 BET-
Bell Oka3aJuch HeloarosedHbIMH. ORHO M3
OCHOBHBIX HaNpaBJICHHII B 3BOJIOLIMH ITHX
XHBOTHBIX — [OJ13at01IHe (GOPMBI, KOTOPbIE
OKa3aJMCh M HanOOJIee 10T OXKHUBYLIIMMH, H
HauboJIee KOHCEPBAaTUBHBIMA. boraTeiM no
pa3HooOpa3uio U IMIIOJOTBOPHBIM B 30J10-
TOH Bek penTWiIMi ObLT MyTh AMHO3ABPOB,
XOTA OH M 3apeplumica Tparudecku. IIyTs
BOAHBIX TMPECMBIKAIONIMXCA TaKke Jaj
60b1110€ pa3HooOpa3zne GopM, HO UX eUH-
CTBEHHOE 3BOJIFOLIMOHHOE OTKPbITHE —KHU-
popoxaeHue. Haubonee nepcrnexkTuBHbIE
9BOJIIOLMOHHbBIE BETBH JaJIM TEKOJOHTHI, OT
HMX [POHCXOJAT NTHLBI U 3BepoOOpa3Hble
MPECMBIKAFOLIMECS, JABIIHE HAYAI0 MIIEKO-
MUTAIOIIUM.

JIET, UCTOPHH HEYJEPXUMOTO Pa3BUTHA K
¢aHTacTHYeCKOMY pa3HooOpa3zuio U Obl-
CTpOro (B reoJIOrHYeCKOM CMBICHE) BbIMU-
paHus, MOCNENOBABIIETO Cpa3y Xe Mmocie
amoxu GypHOro pacuseTa.

[MepBble MuHO3ABPH! BeIU4UHOHN He Go-
Jiee LBINJIEHKA MOSABINAIOTCH B TPHACOBOM
nepuone (okojo 210 MJIH. JieT Ha3zand) Kak
00oKOBas BETBb TEKOJOHTOB. B xoHIUE TpHa-



Tucanmexuit xuwynux - mapbo-
3aap, eepxnuii mea, Moneoaua.
Pexoncmpykyus kpynneiwezo
XUWHO20 OUHO3A8PA - MUPAHO-
saepa (no Cyunmony, 1964)
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Mopckue npecmbikaroujuecs
ME30301CK0il IPbl 8 nped-
cMepnmHon cxeamke (puc.
A. Bumanosa, no Bypuany)



ca BO3HMKAIOT [Ba TJIAaBHBIX CTBOJA
JIMHO3aBPOB, OCHOBHOE pa3JIMYHE MEX/Iy
KOTOPBbIMH 3aKJIIOYAETCA B CTPOCHHH Ta3o0-
BOT'O Nosica. Y OJHOM BETBH Ta3 COCTOUT U3
YeThIpeX 4acTeit (AlLepoTa3oBLie), Y IApY-
rof —H3 Tpex (nTHueTa3osble). [TepBolit OT-
PAA s1IepOTA30BbIX AHHO3ABPOB (Saurichia)
o6benvHAEeT KaK YSeTBEPOHOTHX, TaK M IBY-
HOTHX NpeACTaBUTENEH — TPABOSAHBIX
W XHUIHMKOB. BTOpoil oOTpsa-nTHUeTa-
3oBble (Ornitichia) — BkJroyaeT TobKO pac-
THTENbHOROHbIE, JBYHOTHE M YeTBEPOHOTHE
¢dopmsl. [lo HacTOsIIIErO BpeMeHH HayKe 13-
BecTHO Honee 250 BHAOB IMHO3aBPOB, U MO-
CTOSHHO OTKPBIBalOTCS HOBBIE, PAHEE HE H3-
BECTHbIE BUBI.

CaMble KpyIHbIe AMHO3aBPhl OTHOCHTCS
K TpYIIIE NOJYBOIHBIX ALIEPOTA30BbIX —3TO
6pOHTO3aBpbl, AUILIOIOKH B OPaXHO3aBPHI.
VI3BecTHbIe HaxOOKH CKeJIEeTOB Opaxuo3sa-
BpPOB IMOKa3bIBAIOT, YTO BEC 3THX IMTaHTOB
nocruran 35-45 1. Hemasno B CIA, k
roro-zanagy ot Kosopago, amepukaHckuit
naneoHTosor Jx. JIkekCOH OTKpbUI YHH-
KaJILHOrO KOJIOCCa 3TOTO poAa ¢ JUTMHOM Te-
J1a 25 M H BECOM MPEINOJIOKHTENIBHO OKOJIO
80 1. Ecnu 6bI 3TH KOJIOCCHI XHJIM B Hallle
BpeMs, To Onaronmaps cBoeif 12-MeTpoBoit
1iee OHH MOTJIH Obl CMOTpETH Yepe3 NATH-
ITa)KHble oMa. JxekcoH Jae Ha3BaJ CBOE
OTKpBITHE «yJIbTpa3aBp ruraHrckuii». Ho
KaK MOT CKeJICT MOAJCPKUBATh TAKYylO I'H-
rautckyro Maccy? Beap 3aBucumMocTs Me-
Xy pa3sMepoM M BecoM KyOuueckasi: mpu
YABOEHUM POCTa BEC YBEJIHYMBAETCH B BO-
ceMb pa3. O4eBHIHO, HATPY3Ka HA CKEJET Y
3THX T'MTAaHTOB Oblna OJH3Ka K KpUTHYE-
CKO#, H MO3TOMY OHH YacTb BPEMEHH IIPO-
BOAMJIM MOTPY3UBLIHCh B BOIY, BO3BBI-
1aACh JUTHHHOM Llieed HaJ BOOHOM MOBEPX-
HocTero. OOnanas macThlo, MOYTH JIHIIEH-
HOM 3y60B, OHM MMUTAJIHCH BOJOPOC/ISAMH H
MATKOH TNpHOPEXHOH pPacTHTEIbHOCTDIO.

IMorpyxeHHue B BOJy CHHXAJIO Harpysky Ha
CKeJIET MU YMEeHbIIANOo CAABJIHBAHUE OHUX
OpraHOB APYTHMH.

MHorue M3 3THX OpPEBHHX TI'MIaHTOB
HMeJIM TIOMHMMO I'OJIOBHOTO MO3ra ero «¢pu-
JiMan», pacnoJaraBlluiics B Ta30Boi obna-
CTH NMO3BOHOYHHKA, I1e ObLIO cocpeaoToUe-
HO MHOTO HEPBHBIX Y3JIOB, YNPaBJISIOLLNX
JBHXXEHHEM OrpOMHBIX KOHeyHocreil. He-
CMOTpPS Ha 3TO, TOJIOBHOH MO3I IMHO3aB-
POB MOYTH COOTBETCTBYET YPOBHIO Pa3BH-
THUS 3TOTO OpraHa y APYrHX TPeCMBIKAro-
HXCH.

K ALEPOTA30BbIM NpUHAIeKA
M caMblif KPYNHbIH XHIIHUK — THPAHO3ABP, C
IUIMHOH Tena no 15 M M BbIcOTOR OKOJIO
6 M. OH 6B ABYHOTHM, C pelyHHPOBAHHbI-
MH [IepeJHMMH KOHEYHOCTSMH, MOILHBIM
XBOCTOM U CTPALIHBIMH, OCTPBIMH 3yOaMH.

FOpckuit 1 MenoBoil mepHoasl MOTyT
CYUTATBCA BPEMEHEM paclBeTa OHHO3aB-
pos. llupokoe pa3BUTHE HONYYHJIHK M NTH-
LETA30Bble OMHO3aBpPbl, HCKJIOYHTEIBHO
pa3HooOpa3Hble Mo pasmepaM H ¢Qopme:
pa3MuHble MNAHOUPHBIE M «OPOHUPO-
BaHHBIE» INHO3ABPbI, UryaHOIOHBI, YTKO-
HOCBIE, poraThle AMHO3aBpbl U Ap. Cpean
HMX 0coOeHHO BblAesnseTcs crerosasp. OH
nMen 10 6 M B [UTHHY, 3-3,5 M B BBICOTY, Ye-
TBEPOHOTHH, ¢ 6ojiee CHIBHO pa3BUTHLIMHU
3aJlHUIMH KOHewHocTamu. Baone Tena or
«CKPOMHO#» TOJIOBBl 10 XBOCTA IO MO3BO-
HOYHHKY TIPOXOAMJIM [Ba psjga Tpey-
TOJIBHBIX POTOBBIX IUIACTHH, & XBOCT ObL1
YKpaILE€H OCTPbIMH LIMIAMH.

B Te nanexue BpeMeHa OHHO3aBpbI Opo-
num no Beeil 3emne. HeMmHorue u3 Hux 6ul1-
JIM XMIIHUKaMH, a OOJIBLIMHCTBO — THXHMH
«BereTapuaHiiaMu». Bce OHM HaxoowINCh
IPHMEPHO Ha OJJHOM YPOBHE 3BOJIIOLHMH [10-
3BOHOYHBIX, XOTH H3-3a ObICTpOH rubesu B
KOHIIe ME3030MUCKOI 3pbl UX CYMTAIOT «Ote-
CTALIECH HeyaaueH» 3BOJIIOLMH.
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MPEAIIECTBEHHUKH
MJIEKOITMTAIOIINX

Hcropus nepexona oT NpecMBIKAOHTHX-
Cf K MJICKONHTAIOIIMM OYeHb IIMTEJIbHA,
HO BMECTE C TeM PaCITyTBIBAHHE 3TOTO HHTE-
pecHeiiliero 3BeHa 3BOJIOUMH  MO3BO-
HOYHBIX BeCbMa YBJIEKaTeJbHO. B TeueHue
npumepHo 150 MIH. J1eT nocse cBOero mno-
sBJIEHHS B TPHACOBOM NIEpHONE INEPBblE
MeEJIKHE MJIEKOMUTAIONIIME HAaXOAWIHCh Kak
Obl B TEHH TMTaHTCKHX NMPECMBIKAIOLIMXCH.
DTOT (aKkT 3BOJIIOLMH [OKa3bIBAET, YTO
60bllIMe MEPCNEKTUBLl PAa3BUTHS HMEIOT
¢dopMsl ¢ 6oJsiee IPOrPECCHBHON OpraHu3a-
mueit. OaHaxo nporpeccHBHas GHosiorHve-
CKasi OpPraHU3alis MJIEKONMTAIOIAX CO3a-
Bajlach MeJUIEHHee, YeM OPraHHM3alMs Ipe-
CMBIKAIOUIMXCA. MIekOnHTaloMMe XAaTH
CBOETO BPEMEHH.

Brnosne 0GOCHOBaHHO CYHTAETCH, HTO
MJIEKONHUTAIOLINE MPOH3OHLIA OT NPECMBI-
Karowmxcs. KopeHb Hallmx mpeaxoB CBA3aH
¢ TNO3AHEKAMEHHOYTOJIbHBIMH HEJINKO3aB-
paMiy, OT KOTOPBIX B MEPMCKYIO 300Xy pas-
BHJIHCh  TepalcuiHble (3BepooOpa3Hbic)
IIPECMBIKaFOLLUECS.

[MpecMbIkaroinecs, OT KOTOPBIX B TpHa-
Ce MPOU3OLLLIH MJIEKOIUTAIOUIHE, OTHOCAT-
Csl K TEpUOJOHTHBIM TEPANCHIHBIM INpe-
CMBIKAIOLIUMCA, KOTOpbie Ha3BaHbl TaK H3-
33 HQJIMYASA Yy HUX XHUIHHHYECKOrO HIIH
MoJ104HOTO THNA 3y6oB. Ocobblii MHTEpeC
npeacrasiset poa Cypognathus. 1o 6p110
CPaBHUTEJILHO KPYNHOE XHBOTHOE C YIUIH-
HEHHBbIM, KaK y cobakH, yepenoM. Hannune
OCTpbIX 3y6OB 1MOKa3bIBAET, YTO OHO OBLIO
XUHIHBIM (IUTOTOSAHBIM). ¥ HEro BIEpBbIE
HaMevaeTcs auddepeHmmanus 3y60B Ha
pe3ibl, KJIbIKH H KOpeHHbIE 3yObl. CHIIBHO
pa3BUTHIC KJIBIKH JCHCTBOBAIM KaK OCTpble
HOXH.

EcTecTBeHHBIM pe3yabTaTOM ycoBep-
LIIEHCTBOBAHHS 3yOHO CHCTEMBI Yy LIMHOTHa-
Tyca 6pLIO pa3BUTHE KOCTHOTO HEDA, KOTO-
poe OTHENSIO OBIXAaTEJIbHYIO CHCTEMY OT
nuilleBapUTeIbHOrO KaHaina. [losBasioTcs
H BaXKHbIE CBA3YIOLLHE 3BCHbSA MEXIY Yepe-
[IOM U BEPXHHMH OTJEJIAMH NO3BOHOYHOIO
cTonba.

Y uMHOrHaTyca pa3BHBAIOTCA TAKXKe He-
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KOTOpble Apyrie OCOOEHHOCTH CTPOEHMS
MO3BOHOYHOTO CTOJIOA, XapakTepHble I
mitekonuTaromux. I1neqeBoit nosc nonyuun
HPOYHYIO ONOPY B NEpeHed YacTH —HEYTOo
COBEpILIECHHO HOBOE 1 HPECMBIKAIOLIUXCS.
H3MeHAIOTCA [UEHHBIE NIO3BOHKH, OYepYH-
BaeTCA 3a4aTOK Oe3peGepHOro mosACHH4HO-
ro OTAena, Kak Yy MIICKONUTAIOLIMNX.
YcrpoiicTBO KOHe4HOCTe#H B caMa 11033 M-
HOTHATYyCa YK€ COBCEM HAallOMHHAIOT MUle-
KOMMTAIOLIHX.,

HecMoTps Ha NpHCYTCTBHE 3THX HpO-
I'PECCUBHBIX 4E€PT, KOTOPblEe HAMEYAIOT MYyTh
K MJIEKONHMTAIOUIMM, IIUHOTHATYC OCTaeTcs
npecMbikatoumca. Ero vepen —pentuinb-
HOTO THIA, HHXHAS 4elocTh obpasoBaHa
HECKOJILKUMH  KOCTAMH, a He OJHOM.
ITanbipl Ha KOHEYHOCTAX KaK y HPECMbl-
KaloIHxXcs.,

Bosiee 611M3K0€ CXOACTBO C MUIIEKOIH-
TalOUIMMH MMEET ApYroe TEepHOIOHTHOE
TIpecMbIKatoleecs —poi Bauria, y xoTopo-
TO Mmajblkl HA JlalaX H HEKOTOpble IpYrue
OpraHbl YCTPOECHBI KaK Y MJICKOIMHTAIOLIMX.

Ha xakoMm 3Tane 3BOTIOIMH IOXOXKHE Ha
MUJIEKOTIHTAIONIMX PECMBIKAIOIIMECA Tiepe-
CTYITHJIM TOPOT U MOJHOCTBHIO CTAJIH MJIEKO-
maTaromuMi ? BeposTHo, mpecMbikatoliee-
Csl TEpSET CBOM THMIMYHbIE YEPTHI ¥ CTaHO-
BHTCA MJIEKONMTAIOLMM TOCe mpuobpere-
HHS CJICAYIOLINX BAaXHBIX YCOBEPIIEHCTBO-
BaHUHA: 1) MOABJIEHHS HOBOTO MeXaHU3Ma
BCKapMJTHBAHHS JIEeTeHBIILIeH — MAaTepHH-
CKHM MOJIOKOM ; 2) NpHOOpETEHUs HOCTOAH-
HOHM TeMIiepaTyphl Tejla H BOJIOCSHOTO IO-
KpoBa; 3) mpeoOpa3oBaHHs UYENMIOCTEH M
yiHbix kocted. [lo naseoHTONIOrHYecKMM
JAaHHBIM NPOCJICXHUBAETCA TpaHchopMaLus
HHXKHEH 4EFOCTH M YIIHBIX KocTed ¢ obpa-
30BaHHEM CTpeMeUKa U HakoBaJbHH. Heko-
TOpble NMAJICOHTOJIOTH AaXe CYHTAIOT, YTO

Podocaoenan npecmbikarouux-
ca (no Koabepmy, 1949). Ipe-
CMBIKAIOWUECA 0AAYU HAYAA0
08YM HOBBIM KAGCCAM dICU-
B0MHBIX — MAEKONUMAIOUUM

u nmuyam
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Ezeposo

I106dusckoeo pationa

Tueanmexkui Deinotherium u3
nauoyena 6.u3 ceaa

CKeaem munuunozo M.aexonu-
maioujenodobroz2o npecmbikaro-
wezoca (Lycaenops) (no

M. Fepmany, uz pabomot

Koabepma, 1949)

128




10

22

] Nnayenrapusie
YETBEPTUUHDIA ® © © © ® x e =
IR I
§— i i i 3 i1—% H
NAWOUEH g 3 g g K x e | =
AN 1IN AT
MHWOUEH \ 2
ONUrOUEH ] / /
36
J0UEH \ \ \( / /
58
67
7 5
\ £
W 3

HMEHHO KOJIHYECTBO YIHIHBIX KOCTeif, KO-
TOPHIX Yy MJICKONHTAIONIMX TpPH, a Y Hpe-
CMBIKAIOLUIUXCA OJHA, ABJISETCH pa3rpaHH-
YHTEILHOR JIMHMEH MeXOy MEepBHIMHM MUle-
KONHTAIOMMMH H HX NpeeCTBEHHHKAMMU
M3 I'DYNIBl TEPANCHAHBIX MPECMBIKAIOILHX-
cs.

Ilepexon OT MpeCMBIKAIOMIMXCA K MIe-
KONHTAIOIIMM COBEpUIMJICS B TPHAacOBBIi
nepuod. B cnemyiouieM, 1opckoM, nepHoae
Ha 3eMile yke XHJIH HACTOSIIHE MJICKOIH-
Taloume. 910 OBUIM MEJIKHE, COBEPILEHHO
Ge3o6uanbie cymectsa. OHaxo B HUX TJIeN
oroHb Gonee mporpeccuBHOM GHoNOrHYe-
CKOif OpraHM3aluy, KOTOPLIH ¢ NOJHON CH-
JIoOH pasropesyics B Hauajie KaWHO30#HCKo#H
3Pl - 3pbl MJIEKOTIMTAIONIHX.

B ucropun Mupa opraHu3MoB HeT 6osee
yIHBHTEIILHOTO IPHMEDA, YEM COCYILIECTBO-
BaHWe THFAHTCKMX AHHO3ABPOB H MEJIKHX
NEPBBIX MIIEKOIIHTAIOIMX. BerMupanue nu-
HO3aBPOB OTKPBUIO ITyTh HOBRIM TEPOSM,
KOTODble IOiroe Bpems ObLIM 32 3a-
HaBecoM HIH B TeHH. OHM TOTOBHIHCH
K TOH HOBOH BeJIHKOH poOJM, KOTOPYIO UM
oTBena 3Bomouma. «Camoe 3arafoyHoe
coOBbITHE B HCTOPHH XM3HH Ha 3eMJle,— MH-

5927

Podocrosrnas maexonumarowux

wet k. I. CHMICOH,—3TO nepexoa oT Me-
3030#CKO# 3pbl PENTIUIME K BEKY MJIEKOIH-
TalolMX. BrievaTyienne xak Ha cnekTakie, B
KOTOPOM BCE€ [JIaBHblE€ POJIH HCHOJHAIH
PeNTIINH, H OCOGEHHO TOJIBI CAMBIX pa3-
HOOOpAa3HBIX AMHO3ABPOB; 3aHaBEC MajaeT
Ha MHT H BHOBb IOJIHUMAETCSA, OTKPLIBAS TY
K€ EKOPALMIO, HO COBEPUIEHHO HOBHIX ax-
TEPOB ; HH OJJHOTO AMHO3aBPa, 3 OCTAJIBHBIC
PEITHIIMK Ha 3aJHEM IUTaHe, Kak CTATHCTHI.
B riaBHOH pony—MIIEKOIIMTAIOLINE, O KO-
TOPBIX B NPeAbIAYILIHX AHCTBHAX MOYTH HE
ynoMuHamW». YTO0 MOXHO K 3TOMY n0Oa-
BUTb? On@HaKo MOBTOPDHM OAHY MCTHHY:
KH3Hb OY€Hb HATOMHHAET TEATP, HO TeaTp,
B KOTOPOM ApPaMaTHYECKHX CIIEKTakJieH Ha-
MHOTO OoJIblile, YeM BOIEBIIEH. A peXHC-
cep, ecTecTBeHHbI 0T160p,— Gecnomammplit
NIOCTaHOBHIMK H cyabs. OH JOMYCKaeT K clie-
ayrouleMy HeHCTBHIO TOJIBKO «CaMBIX Ta-
JIGHTJIMBbIX», NOYTH BCErJa OKPYKEHHBIX
uesnoit mnesno# crarucros. [Ipu srom ua-
CTO POJIH MEHSAIOTCH.
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Elephas

Trilophodon

Dinotherium

Cxema 3omoyuu xo60muvix
MAEKONUMAIOUUX

Moeriterium

Cxema 360moyuu aowadeit (no
Cumncony u3z pabomwvi A6.10-
xoea u FOcygosa, 1976). Jeo-
aoyun cemeticmsa EQUIDAE-
3ameuamebHbiii npumep aoan-
musroil paduayuu maexonu-
marowux

5

H3NOLoU3UU — HINOUO.

H3anowuuu

H3NOUW

H3NoJuuwo

H3INoE
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6. 'JTIOBAJIBHBIE
KPU3UChI

PACIBET

O, TeHb MHHYBLUETO,
Kax BnacTHa TH Hajd Hamu!
B. Bpiocos

U TMBEJb NOINVJIALUA

B mpouecce 3B0IONNM MEXIY OpraHH3-
MaMH BO3HHMKAIOT CJIOXHBIE B3aHMOCBS3H.
BMmecte ¢ HexuBoil npupomoi oHH obpa-
3YIOT LEJIOCTHYIO CAMOOPraHN3yIOUIyIO CH-
CTeMy, Ha3bIBaeMylo dkocucreMoit. Creso-
BATEJbHO, 3KOCHCTEMA—3TO HMCTOPHYECKH
CITIOXHBIUHACS COIO3 MEXITY XHBOH M HEXHU-
Bo#t mpupono#f. Pa3nu4aloT IKOCHCTEMBI:
MODCKHe, PECHOBOIHBIE, JIECHbIE, IMyCThIH-
Hble, CTEMHble, TYHAPOBble. COBOKYIHOCTD
PA3JIHYHBIX 3KOCHCTEM oOpasyer OHocode-
pY-%uBYI0 000/04Ky Halleid TIIaHEeTHI.

B3anMoOOTHOUIEHUS B 9KOCHCTEME CBSi-
3aHbl ¢ HEOOXOAUMOCTEIO NOOBIBAHHS NH-
u. JIro6oil uIeH 3KOCHCTEMBI TEM HIH
HHbIM 00Opa3oM CBs3aH C APYTHMH, a opra-
HU3AIMA BCEH SKOCUCTEMBI HATIOMHHAET MU-
paMuIy. MecTo Kaxoro 4ieHa B 3TOH «IH-
paMuze» onpeAesseTcs No NPHHUMNY «KTO
xoro cvecT ™. IlpocTeitiias Henmp NUTaHUA
HUMEET CNeyIoNi BHA: pPAacTeHUs — PacTH-
TEALHOANHBIE KHBOTHBIE — XMIIHHKH — BTO-
PHYHBIE XHIIHHUKY.

JIapBHH MOA4EpPKHBAJI OTPOMHOE 3Hade-
HME [UIA XHBOIO MHMpa B3aHMOOTHOILEHHS
MEXIy OTIeAbHbIMH opraHu3Mamu. Kak
IIPUMEP CJIOKHOH ceTn B3auMocBs3eid Jap-
BHMH MPHUBOJMT JYTOBOH KJIEBED H ONbUIAIO-
IIMX €ro HaceKOMBIX —QMKHMX myes. OHH
CTOSAT Ha COBEPLICHHO Pa3/IHYHBIX YPOBHAX
Pa3BHTHA, HO CTaJIM 3BEHbSMH €HHON LienH
nuTanud. JJapBnH 06bACHEET HIMPOKOE pac-
HIPOCTPaHEHUe JIYTOBOTO KJieBepa B AHTIINH
MacCOBBIM pa3BHTHEM OMKHX IT4el, KO-
TOpbIE CBOUM JJIHHHBIM X000TKOM 3¢pek-
THBHEE BCEro OmbLIAIOT kieep. IIpu 3TOoM
yKa3bIBaeTcs, 4TO JUKHe mienbl Gosee pac-

MPOCTPaHEHbl BO3JI€ CENIEHMI, TOTOMY 4TO
TaM HX THE3[a MEHbILE YHHYTOXAKTCA MO-
JieBbIMH MBIILIAMH, TaK KaK Mbllueit Herpe6-
astotr kouwiku. OAuH HeMelxkul ydeHbIH B
myTauBoi GopMe oTMEHaeT, YTO U3 ITOro
pUMeEpa MOXHO CAEJNATh CACIYIOIIMHA Bbl-
BOJ: TJIaBHAsA 3aCiyra B BeJHYuu Bpuranuu
KaK MOPCKO# JepxkaBbl NPUHAMJIEXHUT KOLU-
xe. 3uamenuthlii T. I'excam noGasaser,
4TO, B CYILHOCTH, OPHTAHCKOE MOTYIIECTBO
0053aHO cTapbiM AeBaM. JTa UIyTKa TO-
HCTHHE 3aKJIFOYAeT HENYyK LeNb [UTaHMA:
JIYTOBO# KJIeBep — AUKHE ITYeJIbl — IOJIEBbIE
MBILUM — KOLIKH — CTapble  J€Bbl, KOTOpBIE
ONEKAIOT KOILUEK,—KPYNHbIi poraThiif CKOT,
KOTOpBIH IMMTaETCi KJIEBEPOM,— MOPSKH
OPHTaHCKOTO KOPOJEBCKOTO (JI0Ta, YbMM
OCHOBHBIM IIMTAHHEM SBJSETCS TOBAIMHA.

HUcropus, OeccnopHo, aHeKAOTHYHas,
HO OH& XOpOILIO HOKA3bIBAET CJIOXKHYIO CETh
3KOJIOTHYECKUX CBA3EH.

B HOpManBHOH IKOCHCTEME BCe €€ Hace-
JICHHE, NPEACTABICHHOE COBOKYIHOCTAMH
(momynsAuMAMH) OTAENbHBIX BUAOB, OOBIYHO
COCTaB/IAeT YPaBHOBELIEHHOE COOBILECTBO.
OtaenbHble NOMYJAUMHM Pa3BHBAIOTCA IO
CBOMM BHYTPEHHHMM 3aKOHaM, HO Bceria B
TECHOM B3aUMOACHCTBUM CO BCEH IKOCUCTE-
Moil. Bo3HHMKHOBeHHE NONyJIsNMM (BUOA)
BCEr'Ja OTMeHaeT cBoeobpa3Hoe BO3poxae-
HHE, KOTOPOE NIPH NOOXOAAUINX YCIOBHSX B
3KOCHCTEME MPUBOJANT K YCOBEPIIIEHCTBOBA-
HHUIO KaK CaMOH MOMyJSAUMH, TAK ¥ 3KOCH-
CTEMBI,

PaBHOBecHe monmyasuMH MOXeT ObITh
HApYLIEHO pa3sHbIMH (akTOpami, KOTOpbIE
MOTYT BbI3bIBaTh HECUMMETPHYHBIE OTKJIO-
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HEHHsl B YHCJIEHHOCTH MNOIMYJIALMH: ee Mac-
coBoe (B3pBIBHOE) YBEJHMYEHHE HIIH T[JIO-
6anbHOe yMeHbllleHHe. Takne «BOJIHBI XKH3-
HW» LIKPOKO H3BECTHBI CPEIH COBPEMEHHBIX
oprann3moB. OHH, KaK M psaa Opyrux dak-
TOpOB, MOTYT CIPOBOLIMPOBATh PE3KHH yna-
Jok H rubens nonynauud. Taxo# BbIXOA H3
CTpOsl JaHHOTO HACeJIEHHA HJIH HEKOTOpO#
€ro 4acTH HUKOTrJ1a He ocTaeTca Ge3 nocnen-
CTBHH 18 3KOCHCTEMBI.

JnanexTHveckoe pa3BHTHE MHpa opra-
HH3MOB HMEET XapakTep CIHPaJIH,; KOTopas
HENpEpLIBHO PAacKpy4YHBAaeTCA: BO3pOXKJe-
HHE — PaCLIBET — KPH3HC — BO3POXKIEHHE. ..

B 570l cnupanu o6biyHas 3KOCHCTEMa
crabunbHa. Ho 4em Gnuxe ee opraHusanms
K COBEpILIEHCTBY, TeM Gonbllie OHa moaBep-
’*eHa KpH3HCaM ITpH BbINaaeHHH 6onee men-

kHX 3neMeHTOB. [Togo6Ho 2nekTpOHHOI CH-
cTeMe, KOTOPYK OOHH €€ BHHTHK MOXET
BBIBECTH H3 CTpO#, 3KOCHCTEMA C BBICOKOM
CTENEHBIO YCTAHOBMBILHXCA CTaGMIbLHBIX
cBfideil MOXET PYyXHYTb NpPH H3MEHEHHH
$aKTOpOB BHELIHEH Cpe/ibl HIIH BBIMHPaHHH
He6GOoJIbLIOH IPYMNIbl XHBOTHBIX HJIH pacTe-
HH#. DTO MPHBOAMT K CHIBHOMY KPH3HCY B
Pa3sBHTHH XH3HH.

BonHaM  XH3HH,  YCTaHOBJIEHHBIM
C. C. YeTBepHKOBBIM CpelM HBIHE XXHBY-
LIMX OPraHH3MOB, HMEKOTCA aHANOTH, Mpo-
SBJIABLUMECH B EOJIOTMYECKOM MPOLIOM B
maciutabe reonoruyeckoro BpemeHu. Bos-
HBI )KH3HH HENpPECTaHHO B3bIMAJIUCh U He-
NpepLIBHO ABHTAJINCH BIEpel, HHOr1a
spocTHO pa3buBasck, kax Oyaro noaro-
HS€Mble TPOMMYECKHM Tai(yHOM.

INMEYAJIBHBIE CTPAHHLIbI
KAMEHHOM! JIETOIMUCHU

NEPMb

KAPBEOH

LEBOH

cwnnyp

OPOOBUK

)

KEMBPHA
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McTopHs pacTHTENBHOTO M XHBOTHOIO
MHpa MOJIHA MNPUMEPOB BO3HHKHOBEHHS,
pacupeTa H rHOeNH OTOeNbHBIX BHOOB, po-
OB M Aaxe UeJbIX OTpAgOoB. TakoB 3aKOH
Pa3BUTHA: CO3MAATENbHBIE M pa3pyllH-
TeJIbHbIE CHJIbI KOPEHATCH B CaMOil CYILIHO-
CTH MaTepHH.

Cxkounb co3py4eH atomy lllekcnup, pasy-
MeEEeTCA «OYMILIEHHBIH» OT «YeJloBeYecKo-
ro»:

Twl 3Haews xopoulo, 4To GMH3KHX
MBI TepsieM.

TakoB 3aKOH - XHBOE YMHpaeT.

Ho nuwme npo#as sBopoTa CMEpTH,
6pennocTb

B BopoTax 3THX oOperaeT BEYHOCTD.

JKu3Hbp mperepnena MHOro moTepb Ha
CBOEM OOJIIOM NYTH, HO HE3aBHCHMO OT
3TOro, a, MOXeT ObITh, HMEeHHO Onaromaps
3TOMY OHa, HENMPEPLIBHO COBEPILEHCTBYACH
KaK B LIEJIOM, TaK H B OTIENIbHBIX Ipynmax
OpraHu3MOB, TPHHHMAJIa HOBBIE PEIIEHHA H
OTKpbIBAJIa HOBbIE HANpaBJEHHA 3BOJIO-
uuH. He3aBHCHMO OT rpaHOMO3HBIX MOTEPh

MMH3Hb MOCTOAHHO CTPeMHIach Brieped. Bot
noyeMy 3acToif Bcerga oO3Ha4ajl CMeEpTh.
A namaTeio TebA cyxy,
O peHb cerooHALIHHIA!
CkaXH MHe, Mouemy
3abbiTo BpeMa TO, Koraa
Jlerko OH Tporaercsa B MyTb,
IMpocrosonocsiif, obuaxas rpyas?!

B atoMm cruxotBopeHuH Hukonas AH-
TOHOBA 32 H3YMJIEHHEM KPOETCA JAHaNEKTH-
4ecKkas MBIC/Ib, MIOTOMY 4TO H3Hb BCerja
6bi71a 0JTHUM GOJNBIIMM Ny TELLECTBHEM, 1O-
CTOSIHHBIM CTOJIKHOBEHHEM Cyned, KOoTopble
pa3’BoOpavHBaOTCA, PACUBETAIOT HIH MeEpK-
HYT pagM HOBBIX cyaeb.

[epeoe MaccoBoe BHIMHpaHHe LeENOH
rpynnsl OpraHH3MOB MPOM3OLLIO B KOHIE
KeMOpHs, Korjia uc4e3 3arafiouHbIi THN ap-
xeouuar. OH cywectBoBan MeHee 100 MuH.
JIET ¥ ABJIAETCA €OHHCTBEHHLIM THIIOM XH-
BOTHBIX C TAKHM KOPOTKHM BPEMEHEM CY-
LIECTBOBaHHA — BCE APYTHE MMEIOT BO3pPacT
6osiee 500 mnH. ner. B xoHue kembpuiicko-
ro nepHoia BLIMHPAET M 4acTb TPHJIOOH-
TOB, HO TpynInia B LEJIOM COXPaHAET CBOKO
CcTabUNBLHOCTL 32 CYET MOABJIEHHA HOBBIX
POJOB.

I'pannua gesoHa u kapGona (350 MiH.
JIeT Ha3al) SABJIAETCA HA4aJoM OJHOTO H3
riao06anbHBIX KPH3HCOB XH3HH. BeiMHpaloT
ncHNO(QHTH —3aBOEBATENIM CYUIH, NPaKTH-
4eCKH BHIMHPAIOT rpanToMThl, HAYHHAETCA
rubeNbHBI ynagok TPHIOOHTOB H THraHT-
CKMX PaKOCKODITHOHOB; P€3KO YMEHbILAET-
cA 4Mcno HayTWiouaed. JtoT raybokwit
KPH3HC npoaoikaica oxono 100 muH. neT,
[0 KOHLA Mnajeo3oiickoil 3psl (koHUA mnep-
MH).

B xoHLe naneo30#ckoit 3pbl KHU3Hb MOA-
BOJUT MEPBBIE «HTOTH» 3TOTO BEJIMKOro
nepenomMa. BoIMHpaloT MOHOCTBIO : TPHIO-
OHTBI, THTaHTCKHE PaKOCKOPIHOHEI, (opa-
MHHHbepbl ceMeiicTBa Gy3yTHHHA, ApEBHHE
HrJIoKoXHe (61acToHneH, IpeBHAE MOPCKHE
€XH, OPEeBHHE MOPCKHE JIHJIHH), YeThIpEeXJIy-
4eBble KOPAJUThl H HX POIACTBEHHHKH Taby-
NATH, KPyNHBIe rpynnsl Gpaxuonon, 6ob-
LTHHCTBO HAYTHJIOHZIEH, ApEeBHHE aMMOHOH-
neH. Pe3ko cokpaTHJIHChL OpeBHHE TPYNIIbI

Pacysem u evimuparue mpuao-
6umos (no Yaiimunzmony u3
pabomui Hevros.aa, 1963)
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KAPBEOH

OEBOH
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3EMHOBOJHBIX H HEKOTOpbIE ApPEBHHE MNpe-
cMbikatolecs. [TonHocTeio HCYe3aloT ru-
TAHTCKHE JICNMHOOACHOPOHBI, CHIHJLUIAPHH,
KaJIaMHThbl, MHOTHE NAaNOPOTHHKH.

HTak, rpaHsia naneo3os H Me30301 OT-
ME4YEeHA MAcCCOBbBIM HCYE€3HOBEHHEM
KPYTHBIX FPYII OPraHu3MOB H NOABJICHHEM
HoBRIX. Ha MecTe HCHe3HYBIIMX rpynn pa3s-
BHBaloTca boraras M pasHoobpa3Has roso-
CEMEHHAs PAaCTHTEJILHOCThL (THHKOBHIE, IIH-
KafioBble, XBOMHbIE), GeeMHHTBI H aMMO-
HHTHI CO CNIOXKHBIMH CKJIag4aThiMH NEPEro-
polxaMH, MHOTrOYHCICHHBIE IDYyNOLl Mpe-
cMbikaroLmxcs M ap. Kopau sroro 60ms-
UIOr0 KPH3HCAa KPOKOTCH B MpemLUEecTBYIO-
IIMX 3Tanax 3somouuH. MaccoBhle BRIMH-
paHHMs B KOHIE Naje030f CBA3AHbI C KO-
PEHHBIMH NEPEYCTPOHCTBAMH CTPYKTYPhI
3eMHO# Kopbl, 06pa3joBaHHEM HOBBHIX rop,
H3MeHeHHeM kinuMarta. [TpoTHBopeuns obo-
CTPHJIHCB, OBLIO HapyllleHO paBHOBECHE BO
MHOI'HX 3KOCHCTEMAX. «BBIMHP&H]!B» aon-
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Podocaosnan nazemubix pac-

menuil. Ha ceoem doazom ny-
mu pacmeHun NOHECAU MHO20
nomeps, ocobenno é Kokye na-
AE€030A U Me30308

XHO ObUTO HacTymuTe. [TogyepkHeM, oHa-
KO, YTO 3TOT OOwWMH kpu3Kuc He GbUI KaTa-
crpodoii B 6yKBaJILHOM CMBICIIE CJIOBA, OH
NpPONOJIKANCA JECATKH MWJLUIMOHOB JieT. B
HCTOPMM OPTraHM3MOB CTY4YaJIHCh TaKXke Ka-
TacTpodsl, HO OHU GBLIH KPaTKOBPEMEHHBI-
MH M KacaJIiChb TOJIBKO YaCTH HACEJIeHHA
onpefeeHHON TeppHTOpHH HiH GacceiiHa.

Cpasnumebhan ouazpamma
paséumus Hexomopulx zpynn
xcusomubix 6 ganeposoe (no
Cumncony)



;i \
WKy

OpesHue XMWHUKK HenapHokonbiTHbIE
JMCTUHHBIE XNUIHUKK MapHOKONLITHBIE

YETBEPTUYHLIA

NNUOUEH
MWOUEH

. ONUIOUEH
30LEH

NANEOLUEH

HayTtunouaen

TpunobuTel

QETBEPTUYHLIA |
TPETUUHbIA

MEN

OPA

TPUAC

NEPMb

KAPBOH

OEBOH

cunye

OPAOBUK

KEMBPUA

137



Bbun 3TH KaTacTpogbl CHPOBOLMPOBAHBI
PEe3KUM MPOSBIAECHHEM CHJI NPUPOIBI (3eM-
JIETPSACEHUSA, 3aCyXH, BYJIKAHU3M, OTpaBJe-
HHE MHUKPOOPraHH3MaMH M T. IL.).

Bropoii rmobanbHbliil KpU3UC B TeYeHHE
daHepo3os npousouien B KOHUE Me3030ii-
cKko# 3pbl. MaccoBoe BbIMUpaHHE 3aXBaTbl-
BaecT OOJIbIINE IPYMNNbI MPECMBIKAIOLIUXCH
(AMHO3aBpPOB, JleTarouux ALIEPOB,
HXTHO3aBPOB U IIE3HO3aBPOB), BHIMUPAIOT
aMMOHHTHl H O€JIeMHHUTBI, TOJCTO3YOble
JABYCTBOpYaTble MOJUIIOCKH (NaXMOJOHTBHI),
HHOLlepaMbl, OOJIbIIas TpyNna LBETKOBLIX
pacreHuif ¥ ap. DTO MaccoBO€ BLIMHPaHHE
TaKXke ObLUIO MOCTENEHHBIM H IIPOHCXO IO
B TEYEHHE HECKOJIBKHX MHJUIHOHOB JIeT.

2-3 MJIH. JIET Ha3aj HCYe3aeT paj ru-
FaHTCKHX MJICKOTIHTAIOLLHX.

YT100Obl IPUBECTH NPUMEPBI MACCOBOTO
BBIMHPAHUSA, HET HEOOXOAUMOCTH BCIIOMH-
HaTh TPHUJIOOHTOB, AMMOHHUTOB, AHHO3aB-
POB K pYrue rpymnnbl re0JIOrHUeCKOro Mpo-
uutoro. JXKH3Hb U CMepTh ObUIM CBS3aHBI
BEYHO M €CTECTBEHHO. DTO JEMOHCTPHUpYET
MOYTH Kax bl 3eMHOH cnoil. U mewanbho,
4TO YX€ Ha rjia3ax 4esI0BEKa —eJHHCTBEH-
HOTO NOPOXAECHUS 3BOJIIOLUH, KOTOPOE HO-
HHUMAaeT, YTO Takoe HBoJnoumsa,—6-10 TbIC.
Jet Ha3aa Tojbko B CeBepHoll Amepuke
BbIMEP/IH CJCAYIOILHE MTaHTCKUE MJIEKO-
NHUTAlOUMe: MAcTOAOHT, KOJyMOOB CJOH,
KaMHJIIa, CeBEpOAMEpPHKAHCKas JIOlIalb,
6poHeHocel, ABa poia OH30HOB, Merare-
pHH, Tanup U MaMOHT. «/1 HCIOKOH BEKOB,—
numeT skosor I1. ®abp,—ocHoBo# cymie-
CTBOBaHMsl BCErO XXHUBOTO, OT WHAEHHEB 10
caMoOro Majoro Hacekomoro B Benukux
paBHHHax, ObUIH TpaBbl. Bropruascs uusu-
JIM3alMs ¢ yCepaueM, CPaBHUMBIM TOJIBKO C
€e  HEAAJbHOBHAHOCTBIO,  YHHYTOXAET
TPaBbl — HEPBOTO MPOU3BOIUTENS (MNTAHHUA)
coobwecTsa. B pesynbrate sToro xkus-
HEHHbIH LMKJI IpepHii ObUT IONHOCTBIO pas-
pYHIEH — HACTYIIUJA Tpareaus ...»

K ne4anbHbIM CTpaHHIIAM KaMEHHO# Jie-
TOHHUCH 4eJIOBEK NpubaBUn U €XEeIAHEBHO
npubasnser Hosble. Jokone?
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KOPANNbI

BPAXUONOAbI

KPUHOWUAEW

OCTPAKOAb!

3EMHOBOAHBIE
NPECMbIKAIOUWKMECAH

NUCNOKOXUE

tl‘Mﬁf’”l KOHOLOHTH!

BCE CEMENCTBA

HOBbIE CEMEWCTBA (B %)

Jemonuce 360a104uU OCHOBHbIX
2pynn xcusomuwix (no Herwa-
ay, 1963). Kpusbvie noka3zoi-
8arOM 60CXO0AWUE MOMEHMbI U
KDynHble Kpu3ucsl 8 Ucmopuu
HCUBOMHO20 MUpPA
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TAMHA

I'JIOBAJIBHBIX

KPU3UCOB

Ins oObsACHEHHSs MaccOBOTO BbIMHpA-
HUS OOMBIUMX IPYHI OPraHUu3MOB CO3JaHO
TaK MHOTO T'HIIOTE3, YTO TOJIBKO MX KPHTH-
4ECKOMY PacCMOTPEHHUIO U3BECTHBIH COBET-
cknit naneonrtosior JI. IlI. HaBuTamsuau
NOCBATUI KHUTY oObeMoM OoJiee OBYXCOT
ctpanuu. IloutH Bce, KTO Kacajics 3ToH
npo6aeMbl —OT aBTOPUTETHBIX YYEHBIX [0
60HKHX MNOMYNAPU3ATOPOB,~BCE CUMUTANH
HEOOXOAUMBIM CO3AaTh COOCTBEHHYIO TEO-
puto. A He Oyny U3naraTb HOBYIO TEOPHIO, &
KpaTKO MEPEYUCITIO BHICKA3aHHBIE HA CEroj-
HS TMNOTE3b: 1) TEKTOHUYECKHE IMIIOTE3HI,
COIJIACHO KOTOPHIM TNPHYHHA BBIMHUPAHUS
JIEXHUT B U3MEHEHHUH KOHQUIypalHH KOHTH-
HEHTOB H OKEaHOB, B PaCNpEle/IeHHH CYILIN
U MOp#, 00YCIOBJICHHBIX TEKTOHHYECKHMHU
ABHXEHUAMH ; 2) THIOTE3a ra3’oBbIX $aKTo-
pPOB — BbIMUpaHUE NPOUCXOOUT BCJAEACTBHE
M3MEHEHHs COOTHOILEHHUS Fa30B B aTMOChe-
pe; 3) rumoTe3a KJIHMATHYECKHX H3IMEHe-
HUIl — M3MEHEHHE KJIMMATA ABJAECTCA MPHYH-
HO# rnobanbHoOro kpusuca; 4) 3BCTaTHYE-
CKHM€ FMIIOTE3bI - IPUYHHA JISXKHT B KoJleOa-
HHAX YPOBHS OKeaHa; 5) TMMOTE3bl H3MeHe-
HMH COJIEHOCTH, KOTOpbi€ M €CTb OCHOBa
MacCOBOrO BBLIMUpPaHHs;, 6) BLIMHPAaHHE
[IPOUCXCANT M3-3a PE3KUX UIMEHEHUH KOJTH-
4eCTBa MHUKDPO?JEMEHTOB; 7) BbIMHPaHHE
ABJAETCA CJIEACTBHEM BO3ACHCTBUA pa-
JHOAKTHUBHBIX IEMEHTOB; 8) rpaHAHO3HbBIE
HAaCTYNaHUs M OTCTynaHUs Mops (TpaHc-
TPECCHU UM PErpeccH) SBJISIOTCH NPHYHHOR
MaccoBOro BbIMUPAHHA; 9) MOBbILLIEHHE
TeMIepaTypbl OT NaACHHUS OrPOMHBIX Me-
TEOPDUTOB—B 3TOM OCHOBHAas MpUYHHA;
10) ynbrpadmoneToBas paavauus sBiseT-
CH MNPHUYMHON MAacCOBOrO BbIMHPAHHA;
11) kocMuueckue axkTOophl (Hampumep,
B3pPbIB CBEPXHOBO# 3BE3bl) €CTh IIPHYHHA
MaccoBoil rubenu opraHu3mos; 12) auHO-
3aBpbl BBIMEPJIM OT OTPABJICHHS CTPUXHH-
HOM H3-3a TOTO, YTO €JIi HENPUBBIYHYIO [IH-
L1y - MOKPbITOCEMEHHbIE pacTeHus;
13) rpynnbl  OpraHM3MOB  BBLIMHpPAIOT
BCJIEICTBHE H3PACXOI0BAHUS «3BOIOLHOH-
HOH JHepruu»; 14) «crapeHue BHOOB» Je-
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XHUT B OCHOBE TJIODAJIBHOTO KPHU3HCa U T. II.
H T. 4. CHMCOK MOXHO NPOAOIXKUTD.

3a UCKJTIOYEHHEM MTOCJIEAHUX ABYX THIIO-
Te3, KOTOPbIE ABIAIOTCA YUCTOH MUCTHDH-
KalMe#d, M «OTpaBjIeHHs CTPUXHHHOM» —
HAHWBHBIM MYIPCTBOBAHHEM B THXHIl ocey-
HuUil Beuep, APYyTryie FHNOTE3bl UMEIOT palHo-
HajbHOe 3epHO. OHAKO HU OJHA rHNOTE3a
He MOXeT OOBACHHTH BCEX CJIOXHBIX GaKTO-
poOB r106aNbHBIX KPU3UCOB. BOJABUIMHCTBO
THIIOTE3 HACTOJBKO HAWMBHBI, YTO TOJIbKO
pP&I1 3TOrO0 MOXXHO HX MOYUTATh KaKk pas-
BJICKAaTEJIbHYIO KHUTY B 4achbl j0Cyra.

HenaBHO BO MHOTUX MONyJISPHBIX U3Aa-
HHUAX NOSABHIINCH COOOLIeHUS 00 oqHOMR HO-
BOH rUNOTE3¢ aMEPHKAHCKOro acTpoHOMa
Jxona O'’Kupn. Mo ero MHeHHIO, OKOJIO
70 MAH. NeT Ha3zad 3eMJs HUMea KOJbUO
noxo6uo CatypHy. OHO COCTOANIO U3 MeJl-
KHX CTEKJIOBHAHBIX YacTHL, Ha3bIBAeMbIX
TEKTUTaMH. JTO KOJIbIO 6pocaslo TeHb Ha
3eMJII0 U BHI3BIBAJIO «IpAMAaTHYECKHE NEpe-
MeHb» KiuMata To B CeBepHOM, To B FOx-
HOM mosyuiapuu. OHO Hcyesno oxoso 34
MIJH. JieT Ha3al. C 3THM CBA3aHO MaccoBoe
BbIMHpPaHHE OUHO3aBpoB! A Apyrue, B TOM
qucie riy0OKOBO/HbIE OPraHU3MBl KOHLA
Me30304,—kak oHu mnorubau? Heckonbko
JIET NOoApAA B Pa3IMYHBIX WU3JAHUAX pac-
NPOCTPAHAIOTCH THNOTE3b!, KOTOPbIE BECh-
Ma HAIOMMHAKIOT OJMH FOMOPHCTHUYECKHI
TPaKTaT [0 CPAaBHUTEJILHOM JIOTHKE U MaTe-
MaTHKe, o3arjasjeHHblii «O Bpele Oryp-
nos». OH HanedaTtaH B 3HaMeHHTOM «XKyp-
Hajle HEBOCNPOHM3BOAWMBIX PE3YJbTATOBY:
«'ybutesibHbl M orypubt? Y AUBHTENBHO,
KaK MBIC/IAIINE JIOAM HE MOHMJIH CMep-
TOHOCHOCTH 3TOTO PacTHUTEIBHOIO TPO-
IyKTa...

1. [IpakTu4yeckn BCe JIIO4M, CTpalaio-
LiMe XPOHHYECKMMH 3aDO0JIeBaHUAMH, €JH
orypusl. SIBHO KyMYJSTHBHBIA >ddexT.

2. 99,99 Bcex Jrojleit, yMepUIMX OT paka
XKeJIyAKa, €U OrypLsl.

3. 100%, conpmar enu orypus! ...»

Ha Takoif soruxe nocrpoeHo 60JIbIIHH-
CTBO IIEPEYMCIIEHHBIX TOpe-THIOTE3 O



MaCCOBOM BbLIMUDAHHH [PYyNH OpPraHus3-
MOB.

Pa3yMeeTcs, CylliecTByeT 000CHOBaHHas
Hay4Has TeopHs riobanbHBIX KPU3UCOB B
UCTOPHM XH3HM — 3TO y4yeHue JlapBuHa, pa3-
BHBaBLUCECH MO3KE W NPEACTaBIEHHOE Ce-
rOAHs COBPEMEHHOH CHHTETHYECKOH Teo-
pHER HBOJIIOIIMH.

TMpuuusel BBIMHPAHHSt I'PYNN OpraHu3-
MOB KOMILJIEKCHBI M JIEXAT B CI0XKHOM B3au-
MOeHCTBUM MUPa OpraHu3MoB. OCHOBHbIE
NpUYUHBI UMEHHO BO BHYTPEHHUX B3aH-
MOOTHOILIEHHUSX MEXIY KMBbIMH CYILIECTBa-
MH. I'yOuTeNnbHBI 111 BCEX OPraHH3MOB Te
H3MEHEHHs BHEUIHEH Cpellbl, KOTOphIE Noa-
PbIBaK)T OCHOBY MUPaMHUIbI IUTAHHS - [IEP-
BHYHBIX NPOU3BOIMTESIEH MUIIH.

XoTrs OObIKHOBEHHOMY YMTATEIIO Ka-
XeTcs, 4To uMmetoT Mecto katacrpoduue-
CKHe BLIMHpaHHs, Hay4Hble GakThl NOKa3bl-
BAIOT, YTO Ha ONpE/IeJICHHbIX JTanax pa3By-
THS OTAEJbHBIX I'PYII OPraHUu3MOB BO3HU-
KalOT KPHU3HUCBI, KOTOPblE MIPUBOIAT K Mac-
coBoii rubenn. OaHako 3TO NPOUCXOAUT HE
BHE3AITHO, a B TEUEHHE MUJLIMOHOB JieT. Bbl-
MMpaHHe OTIENbHBIX rpynn o6ycioBieHo
CNOXHBIMH TPUYHHAMH, AEHCTBOBABLIMMHU
B Mpoliecce MX MPEIILIECTBYIOWIErO pa3Bu-
tus. Hukakue otnenbhble daktopbt (aaxe
B3PbIB CBEPXHOBOH 3BE€3[bl) HE MOIJIH Bbi-
3BaTh rJIOOANBHBIX MacCOBBIX BbIMUDaHHH.

Uctopuss MHpa OpraHu3mMoOB [OKa3blBaeT,
YTO MAcCOBble BLIMHDAHHS KacaJluCh He
IKOJIOTHUECKUX TPYIHI, @ CHCTEMATHYECKHX
(HanpuMep, BLIMUPAIOT BCE OWHO3aBPbI —
MOPCKHE, Ha3eMHBIe, NeTatoinue). Cnenosa-
TeJbHO, (akTopsl, 0OYCIOBHBILNE Macco-
BOE BbIMHpaHHe, AeificTBOBaNM Ha ¢yHAa-
MEHTAJIbHbIC HACNeACTBEHHbIE MPU3HAKK, a
He HAa OPHUCHIOCOOUTENbHBIE 3JIEMEHTHI B
rpynne. To NOATBEPXAaeT NPaBOTy MHOJIO-
MEHUsT KJIACCUYECKOTO NApBHHHM3MA: NpH-
YMHa BbIMUPaHUs OOJIBILKMX I'PYNI OPraHu3-
MOB B TeOJIOTHYECKOM MpOILLIOM obycio-
BJIEHA CJIOKHBIMH TIPOTHBOPEYHAMHU' B IKO-
CHCTEME.

B Teuenne MMILTHAPAOB JIET 3BOJIIOLHMSA
paspewiana 3TH npotuBopedns. B 6oub-
LLIMHCTBE CITy4YaeB XHU3Hb MIPUHOCKTIA MHOTO
KEPTB, HO Bceraa OTKpbIBaJla NMyTH K 3BO-
JAIOLMOHHOMY HpOrpeccy.

KapTuHa H3MeHHMIachb C HOABJIEHHEM
Pa3symHoro uenoseka. Hukto mo Hero He
COBEPILIMJI CTOJIBKO HEPa3yMHbIX NIOCTYNKOB
10 OTHOLLIEHHIO K CBOeit KOIbIOenH, kak OH.

C odunocodcxknm npospeusem I[lasen
BexuHoB B «Houu Ha 6erioM koHe» pHCyeT
POMAaHTHYECKYIO KapTHHY, B KOTOpOH, 0J-
HAaKO, UMEIOTCH MeYalbHble HOTKH: «A Ha-
HBHBI COJIOBEH BCe TakXe 3a7IMBACTCA IEC-
HsiMd. Het mpobiem, kax ux He ObLio y
IPHPOALI, IOKA OHA HE CO3AaJa 4EIOBEKa».






7. POOJOCJIOBHAA
YEJIOBEKA

‘B cBoem BenuxosennoM mnamdiere
«Jlns xoro cozman Mup» Mapk Tsen ¢ ipu-
CylUeH €My CaTHpYUYecKOH OCTpOTO# ara-
KYeT peJINTHO3HOE NIOHHMaHHE MECTa Y€Jio-
Beka B xuBof npupone. Penurus Bceraa
BHyHNIasiia MIOOSM, YTO 4YEJIOBEK — BbICIIEE
CO3/1aHHE, KOTOPOE PE3KO OTJIHYAETCA OT
JPYTHX XKHBBIX CylecTB. bor co3zai ero no
cBoeMy obOpa3y u nogoburo, MpH 3TOM BbI-
OeMun crelHanbHblid JeHb, YTOObI COTBO-
PHTh BEHEll BCEro XHMBOro. «3Ta uaes,— Iu-
wer npodeccop H. M. AMocos,- no3xe
NPOHUKAET B HAyKy M OCTaeTCs B Hell 10 Ha-
crosiuero BpemeHH. CeroaHs OHa mpen-
CTaeT B BH/JE «COUMANBHOHK CYILIHOCTH» He-
JIOBeKa, KOTOpas INPOTHBONOCTABISAETCA
OHoJIOTHYECKO# NpHpoAe, EIUHCTBEHHO
NpUCYLLied BCeM OPYTMM OpraHu3Mam».

BeccriopHo, nosBicHUE YesIOBEKA 3HAME-
HyeT HauBBICIIMHA 3Tan 3Bomound. OnHako
C BO3HMKHOBEHHEM 4YeJIOBEKA BKJHOYAIOTCA
B JeHCTBHE HOBBIE (PAKTOPBI, HOBBIE 3aKOHbI
pa3euTHa. Ha cBoeM BOATOM myTH XH3HB
ucmpoboBana pavIMYHbIE  HANPaBICHUA
IBOJIIOLMH, HO TOJILKO OAMH U3 HUX NMpHBEN
K BOBHHKHOBEHHIO CYLIIECTBA C BBICOKO pa3-
BUTBIM Mo3sroM. [locneanwit ssnserca on-
HMM U3 TuaBHeHumx OuoNOrHYecKkux npe-
HMYHUIECTB 4EJIOBEKA NEped APYTHMH XKH-
BoTHbIMH. [lo apyrum aHaToMMYecKUM
OCOOEHHOCTAM H4EJIOBEK MAaJIO OT/IHYAeTCs
OT XUBOTHBIX. OHAKO Y HErO HMEIOTCA He-
KOTOpble aHATOMHYECKHE YE€PThbl, COBOKYII-
HOCTb KOTODBbIX BBIAEIAET €0 Cpead XH-
BOTHBIX: YCOBEPIUEHCTBOBaHHE rnas, obec-
NEeYNBaloIlee PE3KOe, CTEPEOCKOMUYECKOE
(061beMHOE) M LIBETHOE 3PEHHE; PYKH, CHO-
coOHBIE K pa3fiH4YHbIM JeHcTBUSAM. Pa3su-
THe Mo3ra ofecrneyuBaeT palHOHAILHOE
MBILLJICHHE ¥ NTOPOXKAAET CAMYIO 4eJoBeYe-
CKYIO 4YepTy —CNOCOOHOCTh TOBOPHUTD.

Ha Gepery npea GypHbIM MOpPEM HOUBIO
MMevanbHLIA IOHOWA C TPEBOTOIO

yma u Gosabio B cepaue

BosiHbl BOAPOLIAET:

«O BOJIHBI, pa3pelINTe MHE

3araaky XH3HH -

Myu4HTeNbHYO0, APEBHIOW 3araaxy!.
CkaXHTe, BOJIHBI, 4TO €CTh 4enoBex’?
Orkyaa ou npuwen? Kyna noitaer?

W xTo Haa Hamu cpeau 3Be3d XKuBET™»

I. Teine!

CJEAbBI MTPOHJIOTO
B TEJIE UEJIOBEKA

Hcropus MUpOBO#H nHMTEpaTypbl NOJIHA
BOCXBaJsieHUil yenoBeky. Ho MHOrue u3 Hux
4aCTO MPOHU3aHbI H3BECTHOH A0JEH Tparu-
4¢CKOH UPOHUH MO NOBOAY HECOBEPLICHCTBA
9TOTrO BBICIIETO TBOPEHHS 3BoJironnu. [1pu-
Mep tomy ciosa llexkcnupa:

«Yrto 3a MacTtepckoe CO3NaHHE —YeNo-
pek! Kax 6naroponen pazymom! Kak 6Gec-
npenesieH B CBOUX cNocoBHOCTAX, 06IHYbSX
u npmxeHUsx! Kak To4eH H 4yaeceH B JIeH-
creun! Kax oH noxox Ha aHrena ri1y6oknM
noctuxeHueM! Kak oH nmoxox Ha HEKoero
bora! Kpaca Bcenennoit! Benen Bcero xu-
syiuero! Ho 4To mis MeHs 3Ta KBUHTICCEH-
mus npaxa » («Camaer», akr II, cuena 11)2.

DTOT BONPOC CTOJb XK€ APEBEH, CKOJIb
IPEBEH M CaM YeJIOBeK.

Bsrasa Ha3and, K DpolIOMY, B AAJIEKYO
PETPOCHEKTUBY IOJIE3€H I OHEHKH TexX
BAXHBIX Y€PT, KOTOPbIE YEJOBEK yHACIEO-
BaJl OT JaJiekKuX npeakos. Jlonaras U yaIuBH-
TeJILHO MHTEPEeCHAas UCTOPHUs KUBOTO MHpa
NIOKa3bIBAET HaM IMyThb, 10 KOTOPOMY HeJIO-
BEK «KaK HCTOMHMK YUCTBIH CHJIbI COKPOBEH-
HOi» noausncs BBepx. B 3ToM ocHOBa

OLEHKH H JaNbHEHMX MEepCHeKTyB,

YestoBex - CyIIECTBO conuanbHoe. Ero
ObICTpast 3BOJIIOLMA CTUMYJHpYeTCs CO-
manbHbIMU dakTopamu. Ilepexon ot no-
UCTOPHYECKOTro CTaja K nepBOOBITHOMY 06-
LIECTBY, T. €. 0ObeHHEHHEe APEBHUX Mpen-
KOB B COLMabHYIO Tpynmy, ObI Kadue-
CTBEHHBIM CKa4YKOM B pPa3BUTHH YeJIOBEKa B
CPaBHEHHH CO BCEMH OCTafbHBIMHM XH-
BOTHBIMH. Ho 4esoBek NIpHHAUIEKHUT K OT-
paly HPUMATOB U HMEET MOPA3HTEILHO
MHoro obimux 4ept ¢ obe3psiHaMH: OH-—
MJICKOTIMTAIOIIIEE M MMEET BCE XapaKTEPHbIE

! Tlepeson M. Muxaiinosa.
2 Ilepeson M. Jlosuxckoro.
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Tab6nuua 5. OCHOBHbIE 4EPThl CTPOCHHA YEJOBEHECKOTO Tesd, YHACJIEOOBAHHbBIE OT APYTHX XH-
BOTHbBIX

OcHoBHbIE YEPThl

OT KOro yHacfenoBaHsl

N —

RS- VN

9.

. I'enetuuecknit ko
. YanuHeHHOe OBYCTOpDOHHE-CHMMeETpHuHOe Ty- IIpenmecTBeHHuxu pbib

. KoctHsilt ckener
. TlaTunansie KOHEMHOLTH
. Jlerounoe abXaHue

. AMHMOTHYECKOE ARLO
. YanuHeHHble KOHEYHOCTH, nuddepeHunpoBaH- [I[pHMHTHBHBIE MJIEKONMHTAIOLLIHE

Hemee OJIHOKJIETOYHbIC

JIOBMILIE C HETKO Pa3/JMYHBIMM YacTAMHU
Ppi6bI

PbIObl U 3¢6MHOBOIHLIE
3¢MHOBOAHBIE ¥ NPECMBIKAIOLIHECH
PuiOn1

IpecMbikarolnecs

Cnyxoso#i annapart

Has \3y6Haﬂ CHCTEMA, MOJIOYHBIC IXKCJIE3BI,
TCIUIOKPOBHE, NOJNOXCHHE TIJ1a3

[MnauenTa, XHBOPOXICHHE PanHue MIAUCHTAPHLIC MJICKONMHTAIOUIHE

YepThl MJIEKOMUTAIOLINX ; OH — MO3BOHOYHOE
XHBOTHOE H IOTOMY POJCTBEH Phi0aM, 3eM-
HOBOJHbBIM, [PECMBIKAIOIIMMCS M TNTHLAM
(tabs. 5). Bce MBI HOCUM B KPOBM Cileabl
JIPEBHETO OKeaHa.

[MosBnenne 3THX OCHOBHBIX YEPT OTMe-
YaeT y3JI0BbIE MOMEHTBI 3BOJIIOLHH, Cly-
KHUBUIME PEIAIOUIMM CTHMYJIOM OpOrpec-
CHBHOTO Da3BHUTHS MO3BOHOYHBIX M-
BOTHBIX.

O611ue NPUHIMIBI CTPOSHHS OPTraHu3Ma
YeJOBEKA 3aJI0KEHDbI €lle MHJITHApabl JIeT
Ha3ad, KOrja BO3HHKJIa mepBas KJETKa H
¢ opMHpPOBaJICS TeHETHYECKHI Ko/ DTa MO-
ZieJIb HEMPEPBIBHO COBEPUICHCTBOBAJIACHL HA
TEPHHUCTOM NYTH 3BOJIOLUH. B renotune ye-
JIoBEXa OKOJIO 959, reHOB ONpenensioTcs
HAIUMM  TIPEJKaMH — YeJIOBEKOOOpa3HEIMH
obe3paHamu. Hanmpumep, pasnmuuue B mo-
CAEIOBAaTEIBHOCTH HykjeotunoB B JIHK
4€JI0BEKA M LIUMIAH3€ COCTABAAET TOJIBKO
1,19,; Takoe Majnoe pasziH4He XapaKTEpHO
IUTS HEKOTOPBIX BHIOB — ABOHHHUKOB Y Hace-
KOMbIX U MiekonHTarowmux. He menee 659
HAlIMX [EHOB HOCAT CJIeAbl TEHOTHIIA HEKOT-
[1a CYLIECTBOBABIUHX HAaCEKOMOSOHBIX MJle-
KONMTAIOLINX, KOTOPbIE Jajli HaYaso IpH-
MaTaM. B HalllMX reHax coaepKUTCs 3HaYM-
Te/IbHasi YaCTb reHOGhOHNA APEBHUX PHIO M
MEPBBIX XOPJAOBBIX H jaXe HEKOTOPLIX Oec-
I03BOHOYHBIX XHBOTHBIX,

Onpenensoleit 4epToil Yea0BEYECKOrO
OpraHuMsMa sBJISETCH ABYCTOPOHHSS CHM-
METpPHs, OJHO H3 BEJMYAHIIMX OTKPLITHH
paHHelt 3somounn. C ABYCTOPOHHEH CHM-
METpHEH CBs3aHbl NIpaBas ¥ JeBas CTOPOHbI
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HALIETro TeJia, ero NepeIHsA U 3aJHAS YacTH,
YIUTHHEHHbIH NHILIEBAPUTENIbHBIE TpPakT H
COCPeOTOYEHHE OCHOBHBIX HEPBHBIX Y3JIOB
B MnepeaHed yacTH Teja.

IMosByeHne NMUIIEBAPHUTENBLHOTO TpakTa
obecnevnsIo yxe NepBbIM MHOTOKJIETOYHBIM
HBOTHBIM OTPOMHbBIe OUOJIOTHYECKHE ITpe-
HMYLUECTBA: 3TO MO3BOJIMIO COCPEAOTO-
YUTHL B NepeHell 4acTH oprassl, obecneyu-
BalOlIMe [MTaHHe,— POT, IyNamblia, Op-
raHsl OOOHAHWS W 3peHHMs. YCJIOXKHEHHE
HEPBHOH CHCTEMBbI 3TOTO APEBHEro Cylie-
CTBa NpPHUBEIO K 06pa3oBaHHIO NEPBOTO Oa-
Jexoro noaobus Mo3ra—KOHTPOJIBHOTO
LEHTpa BCEX ACHCTBUH; €CTECTBEHHO, 4TO
OH COCpeOTOUHIICS B nepeaHelt yactu. Bor
IoYeMy PAacIOJIOKEHHE PTa, MO3ra H opra-
HOB 4yBCTB OJHMHAKOBO KaK I BechbMa
NPAMHTHBHBIX XHBOTHBIX, TAK U IS 4eio-
Beka. 3THM ObLIO MOJIOXKEHO Havajo Mpo-
ueccy nedalu3alii — COCPEIOTOUCHUS MO3-
TOBBIX HEHTPOB B rojioBe. CBOEro BLICLIETO
NPOSBJICHHE 3TOT MPOLECC AOCTHIAET y de-
noBexa. Hekwuii yuensiii, obsaaaromuii 4ys-
CTBOM IOMOpA, KpaTKo H 0Opa3HO OLEeHU
poJsib THUIEBAPDUTEILHOIO TPaKTa Kak oOc-
HOBH Hedanuzauuu: «Yepes Xenyaok x
Mporpeccy». ‘

Ot pbib 4eOBEK YHaciaenoBaJl paj OcC-
HOBHBIX 4€pT: KOCTHBIH CKEJIET ¢ IJIaBHOH
onopoii —MO3BOHOYHEIM CTONOOM, deper,
4YeOCTHOM anmapat u 3yoni. HecMoTps Ha
TO YTO 3TH YEPTH! NPOJOJIKATH COBEPILEH-
CTBOBATbCA y JPYTHX NO3BOHOYHBIX, OCHOB-
Has 3ac/Iyra MpHHAJUTeXHUT HMEHHO pbibaM
KaK mepBOOTKpbIiBaTenaM. Ilepsulit uepen,



NO-BHANMOMY, MOABHICA Kak YIJIMHEHHE
I1acTHHOK HaHuups. [103BOHOUYHBIH CTONO
obpa3zoBajics 3a CHYET MOKPHITHA XOpAbl
KOCTHBIMH CErMEHTaMH, KOTOpble MOCTe-
MEHHO €€ 3aMEHHJH.

B uenom ckeseT ciyXuit He TOJILKO ONO-
poit an4 Tesa, HO M 6paJl NOJ CBOIO «3alli-
Ty» BCe BaXKHbl€ BHYTpeHHHe opraHbl. Cke-
JIETY MO3BOHOYHBIE >XHBOTHbIE OOsS3aHbI
CBOMM TNPOTPECCOM.

OcCHOBHBIE NIPHHLHIIBI CTPOEHUST KOHEY-
HOCTeH 3aJ10%eHbl pPhI6aMH M Pa3BHTHI 3EM-
HOBOJIHBIMH U npecMbikatomiuMucs. Ho ot
pLIOBEro IJIaBHMKA O H3SIMHOA U MOTYH4€H
PYKH 4€JIOBeKa 3BOJIIOLUA Npofeana AoJ-
THit nyTh, HadaBLuitcs oxoso 400 MuH et
Ha3aa. Haubosee BaxHble MyHKThI HA 3TOM
NYTH CJIeAylollIMe: HauaBllieecs y poId pas-
IEeJIEHHE TeX KOCTeH, KOTOpble MOCTENEHHO
0o6pa3yroT nieYeBOH NOSAC U PYKY 4YesIOBEKaA ;
NOSBJIEHUE MATHUNANOA KOHEYHOCTH Y 3€M-
HOBOJHBIX, Da3BUTHE 20JJOKOBHIHBIX CYCTa-
BOB KOHEYHOCTEH Y NPECMBIKAIOHIUXCA, OCO-
6EHHO y TepancCHAHBIX NPECMBIKaIOLLIKXCS,
CXOIHBIX C MJIEKONUTAIOIIUMH.

CaMpiM OOJIBLIEM  BKJIAJIOM IIPECMBI-
KAIOLLHXCS B 3BOJIOLMIO ABJSETCA aMHHO-
THYeckoe Aino. XoTa cucrema pasMHOXe-
HUS Y MJIGKONMTAIOUIMX U3MEHSAETCHd, OHa
BCE XK€ COXPAHSET YEPTHI, BIepBbie CHOPMH-
POBaHHBIE NIPECMBIKAIOLHMHCA. CXOIHBIE C
MJIEKOIIMTAIOLIIMMH TEPaNCHIHbIC MPECMBbI-
KaloLIHecs CleNlaiM, BepOATHO, NepBbIi
mar k BbIpabOTKe MEXaHH3Ma peTyJISLUH
TeMIEpaTyphbl Tejla MyTeM YIy4IleHHs Te-
OOU30NAUMHE U Oosee 3ddexTuBHOH CH-
CTeMBI KPOBOOOpAllIEeHHss C 4eThIpexka-
MepHbIM cepileM. [aBHBIH LEHTp, pery-
JIHPYIOLIMHA TeMIepaTypy, HaXOAUTCA B TH-
HOoTajlaMyce, paclolokKEHHOM B OCHOBAaHHH
roJIoOBHOro Mo3ra. Ero aedcTBHe MOXHO
CpaBHHUTb ¢ paboOTO#l CBEPXUYBCTBHTEILHO-
TO TepMocCTaTa.

Iocrosannas TemnepaTypa Tea odecne-
YHJIa BBICOKYHO XM3HECIIOCOGHOCTh MIIEKO-
MUTAIOLIHX, & ITO MOCTENEHHO NPHUBEIO K
pa3BUTHIO coolpasuTeabHocTH. KMMeHHO
6narogaps xu3HecnocobHocTH U coobpasu-
TEJbHOCTH, HECMOTPS Ha MaJibie Pa3Mephl,
IpEeBHHE MUJIEKONHUTAIOLINE MEPEKUIM Lap-
CTBOBaHHE PHTAHTCKMX AWHO3aBpoB. MHo-
r'H€ W3 HUX [IPHCTIOCOONIIMCE K XH3HM Ha [e-
PEBBLAX, a st 3TOro ObLM HEOGXOMMMBI U

XH3HECTIOCOOHOCTb, U COOOPA3UTENBHOCTD,
a TaxXe OCTPOe 3PEHHE H YYBCTBO PaBHOBE-
cus.

CnyxoBo#t annapaT 4eJOBEK yHacJeno-
BaJl OT pbi6. Y ApeBHHX pbIO 3TOT opraH
BO3HHK CHa4aJja Kak opras paBHoBecus. Ho
B 3a4aTOYHOM BMI€ OpraH paBHOBECUS MO-
ABJIAETCS BIEPBLIE €LUE Y KOJbYATHIX 4Yep-
Befl. B mpoluecce 3BOMOUMM OH INpeTepnest
CylIeCTBeHHOe nepeycTpoiicTso. [lepsbiii
pelMTeNbHbIA Wwar Obl1 cAejlaH 3€MHO-
BOJHBIMH, KOTOPBIE PELIUIH pobiieMy pe-
30HAHCA BO3AYX — XUAKOCTb (y pbIO XHA-
KOCTb — XUIKOCTb). CpefHee yxo 4esoBeka
pa3BHBaeTca U3 xabepHOH ulend, a MoJo-
TOYEK, HAKOBAIEHKa M CTPEMEYKO-—H3 KO-
CTH ObiBuIeH pLIObEH YesTIOCTH.

CBOMMH  YIHMBHTEJBHBIMH  DYKaMH,
OCTPBIM 3PEHUEM M HECPABHEHHBIM MO3IOM
yejjoBeK 00f3aH JpPEBHHM IIpglKaM, Ko-
TOpbIE XHUJIU Ha JepeBbsX.

[TepBbie 3€MEHTBI CTPOEHUS KOHEHHO-
cTH, OJIM3KHE K YCTPONCTBY 4esIoBEYeCKOi
PYKH, TOSBJIAIOTCH, BEPOSITHO, Y MPHMH-
THUBHBIX IPUMATOB, CXOOHBIX C JEMYypaMH,
KOTOpbIE H CETOJHS XHUBYT B TPOMUYECKUX
jecax Ha Mapnarackape.

JKu3ub Ha nepeBbAX CTajla OAHUM H3
BaXHEHIINX GakTOPOB B Pa3BUTHU CTEPEO-
CKOMHYECKOr o (oO6beMHOTO)  3peHHA.
Y 06osbIIMHCTBA MJICKONMTAIOLLIMX TJia3a
pacnonoxenbl no 6okam. ITosTomy xH-
BOTHBIE BUASAT OIHOBPEMEHHO [IBE pa3Hble,
HO He 0ObeMHble KapTHHBI. Pacnonoxenue
TJ1a3 B IepeHEed YaCTH MOPIbI BIIEPBBIE MO-
ABJIIETCA y OPEBHMX MPUMATOB. B pe3yis-
TaTe 3TOrO NOJIA 3pEHHS NEPEKPhIBAIOTCA U
3peHHe CTaHOBUTCA 0ObeMHBIM. B fomosHe-
HHE K 3TOMY FJ1a3a BBICHINX NPUMATOB MO-
JIy43aE0T CIMOCOOHOCTH K 1IBETOOIUYLLIECHHUIO.
BOJIBLIMHCTBO UBOTHBIX BUIAT NPEAMETHI
«pa3Ma3aHHO», C HEACHBIMU KOHTYPaMH, He
pas/IMYaroT UBETAa M MMEKT IUIOXO Pa3BH-
TO€ YYBCTBO DAaCCTOSTHHSA.

Orxo0 909, undpopmauuu aaroT YeloBe-
Ky I'1a3a. XOTA HEKOTOpbl€ KHBOTHbIE (Ha-
npumep, scrpeb) umerotr 6ojee cUIbHOE
3peHHe, MX [Ja3a HenoABWXHbl. Crnoco6-
HOCTb BOCIIpUHMMAaTbL 0O0beM 1 uset obora-
LIaeT MUP H CTUMYJIUPYET pa3BUTUE MO3ra.
Bhelline Mo3r YenoBeka M MO3T YeJOBEKO-
obpasHoit 06e3psiHbl cxonubl. Ho Mexny
HUMH MMEETCH CYUISCTBEHHOE Da3jiyHe B
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CTENEHHU Pa3BUTHS CEPOTO BellleCTBa, Tak
Ha3biBaeMoii xopbl. Beccnopro yctaHoBIe-
Ha ONpEeIESSoLIas POJib KOPbI U8 pasyM-
HOTO TIOBEICHHA, MAMATH, CIIOCOOHOCTH K
abcTpakTHOMY MblulieHHio M T. . Kopa
BBI[JISANT TOHKOH, HO OHa cocTaBiseT 809
obsema uenoseueckoro mosra. Kopa me
eCTh BMECTHJIMIIE pa3yma, 3TO accolua-
THBHBIA UEHTP MO3ra, KOTOPBIH NOJIy4acT,
AHAIM3UPYET M CBA3BIBAECT BOCIPHATHE B
euHOe 1esoe. MHOroe yxe U3BECTHO O 4Ye-
JIOBEYECKOM MO3re, O €ro MOTYHIECTBE, O
€r0 POJIH BO B3aUMOOEHCTBHH C JAPYTMMH
OpraHaMy, M BCE XK€ OH OCTAaeTCs BeJIH4a-
weit TaitHoi. MoxeT ObITh, KOra 4YeJIOBEK
pPackpoeT 3TY COKpPOBEHHEHIlyi0 TalHy,
MOXHO OyaeT OTBETHTb, IIOYEMY BOMHBI
BO3HHIJIH paHbiile My3bIKH, H TOT1a BOABO-
PHUTCA COLMANIbHAA CHPABEIIMBOCTL H MHUD

TPYIHbIN
NnyTh
NMPUMATOB

B cBoeit cratbe «IloknoH npumaram»
coBeTCKMl aBTOp A. ManMHOB nHIeT:
«JTrou BO3ABMIIM NaMATHHK cobake. Ectb
NaMATHHK B YecTh Jiowaan. OTMedeHbI «3a-
cayru» 3aliua u menb¢uua. [Tapku monHsl
CKYJIbITYp 6J1arOpOAHBIX OJIEHEH U paclpo-
CTEepIIHX KpbUIbA opioB. OnHako mepen
00e3bsHOHN 4eJoBeK Bce elle B JOJIY ...»

YestoBek — 6ecCiOpHO BEpLIMHA IBOJIIO-
UMK MHDPa OPraHU3MOB Ha 3emJie — OIHOBpe-
MEHHO SIBJIIETCA H CAMBIM BBICOKOMEPHBIM
cymiectBoMm. Kak cxa3zan aHriauiickuii aH-
Tponoior JIxoH Heiinup, ecan Ob1 npouc-
XOXJEHHE INPHMATOB pacCMaTpHBajl XKu-
pad, To camMoMy 4esiOBeKy OH OBl BHLAETHI
HCTHHHOE, BO3MOXHO, HE CaMO€ 3aBHIHOE
MecTo. Yenosek cam ceba HasBan Homo sa-
piens—4eJOBEK Da3yMHBIH, a BMECTE CO
CBOMMH  mpeikaMH —obesbaHamu  (bec-
CHJILHBIH CKDBITH CBO€ «HH3KO€ MPOMCXO-
KAeHHe») oObeAUHIIICA B OIUH OTpAA IU1a-
HEHTHBIX MJIEKOIMTAIOIMX, UM CAMHM Ha-
3BaHHBIA mpuMaTamu (Primates)—KHa3bs!
M Bce xe 00 CerogHsAIIHEro AHA ISMUTET
«obe3psiHa» B MPUMEHEHHH K YeJIOBEKY
OCTaeTCs CaMbiM OOGHIHBIM TNPO3BHLIEM.
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BO BCEM MHpe. DTOT MHP HEOOXOOHM Ms
IBIXKCHHUSA YeSIOBEYEeCTBA K JajbHEHIIEMY
COLMAJILHOMY MNpOrpeccy, NMOTOMY HTO B
HeM ero cnacenue. OIHO CTHXOTBOpEHHUE
nosT1a 3apasko Kucesa 3ByunT Kak CIIOHTaH-
HBIA MO3THYeCKUH 00pa3 3TOM Hagexabl:

He ymonsit

HaloOATO 3AECh OCTAThCA.
Crpaurycs,

YT0 ecnM ycnoxowoch,
HaJONTO FAE-TO 3aAePXYyCh,
TO KODHH 4 myLly

rnyboko B 3eMino,
NpPEeBPaTUBLUIACL B APEBO ...
Crpaluych,

410 GpaT MOil Tonopom
Clelbl MOH COTpeT,

MEHs He y3HaBas.

Vi CHO CIBILIY A €ro luaru.
B aBuxeHHH MoOe CraceHse.

[TpumaTbl - BbICIIME MJIEKOMHUTAIOLLHE,
IPUCIIOCOBJIeHHbIE K XH3HH Ha JlepeBbsX M
HMeIoLLHE CHIIbHO pa3BHTbie OOJbLIME MO-
JlylHapus TOJIOBHOTO MO3ra, XOpoLIO pa3s-
BUTbIE QABHKHbBIE NATUIIAJIbIE KOHEUHOCTH,
auddepeHMpoBaHHyo cucTeMy 3y6oB, co-
BEpILIEHHbIE OpraHbl 3peHHs, C1yXa M ocA3a-
HHUS.

K 3TOMy OTpsay OTHOCATCH JIEMYpbI C
Maparackapa, JIOpHTBI M3 TPONHYECKOH
AdpukH, MIMHHONANble OOE3bAHBI —€aHH-
CTBEHHBIH PO/, COXPaHUBLIMHACA CETOaHS B
Hunoxurae, obde3bsubl Craporo u Hoeoro
Caeta, 4esnoBekooOpasHble 006e3bsiHbl (B
TOM 4Hcjie THOOOH, OpaHryTaH, LIHMIIaH3e
H TOPHILIIA) H YeJIOBEK.

Otpsan Primates nenurtcsa Ha IOBa nou-
oTpsaza: nojyobesbansl (Prosimi) ¢ 12 ce-
MeHCTBaMH U BBICILIHE IPUMATEHI ¢ 8 cemeii-
CTBaMH, cpean koTopbix ceMeiicTBo Hiloba-
tidae - ruO6OHB! (OJMIOLICH — Hallle BpeMs),
ceMelictBo Pongidae - npuonurexku, mum-
[IaH3€¢ U TOPUJLIbI (OJIMTOUEH —FOJIOLeH) M
cemeiictBo Hominidae — Ramapithecus, Aus-
tralopithecus u Homo (MHOUEH— FOJIOLIEH).

B npouecce cBoeil 3BOTIOUMH NPUMATHI
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[IpETEPNENH MHOTO H3MeHeHHH, oOycJoB-
JIEHHBIX B Hauboubluei creneHy cnemuduye-
ckuM o6pa3oM XHU3HHU Ha nepesbsax. Mccne-
JOBaHME 3THX 4YepT OCOOEHHO HMHTEPECHO,
TaK KaK OHM HACJEeOYIOTCA M Pa3BUBAIOTCA
4eJIOBEKOM. Y NpPHMATOB elle A0 pasfeie-
HHA Ha O6e3psH M TOMHHUI BBIPHCOBBI-
BAlOTCS HEKOTOPBIE 3BOJIFOLMOHHBIE TCH-
JIEHUMH, KOTOPbIE HMEIOT 0c060e 3HAYEeHHe
B IPOUCXOXAEHHH dYeNioBeka. B kuure «Bbuo-
JIOTHS 4YeJIoBeka» OkchOopICkHil npodeccop
Jx. TappicoH yka3zall HeCKOJNBKO OC-
HOBHBIX TEHICHIMI, KOTOpbIE B pa3IHYHOK
CTENEHH NPOABJAIOTCA Y OTJEJbHBIX IPYMI
NpUMAaTOB M CBs3aHbl C HACJIEIOBAHUEM
NMPUCNIOCOBUTENBHBIX NPH3HAKOB, Xapak-
TEPHBIX [JIA [peBECHOro obpa3a >XHM3HH:

1. Ilpucnocobinenne KOHEYHOCTEHN
K 3axBaTy. JXUBOTHbIE, KOTOpPbIE MPOBOMAAT
60JIbIIYIO YaCTh BPEMEHH CHOs Ha JEpeBb-
AX, HDOJDKHbI MMETh NMPHCHOCOONICHHS s
3axBaTa M YAEPXKaHHA BETOK. Pag xu-
BOTHBIX MCHOJB3YIOT AJS 3TOr0 OCTpble
kortu. Ho npumarst wus3bpanm npyroit
MyTb—HX PYKH B HOTH NpHOOpETaloT crno-
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Podocrogroe dpeeo npumamos

COGHOCTB XOPOLIO 3aXBATHIBATh MPEAMETHI.
To obecneynBaeTcsa MyTEM YCUIICHHS He3a-
BHCHMOTO IBHXEHMs HaJiblieB, OCOOEHHO
MEePBOro MaJjbla PyKH U GOJIBLIOrO nanbua
Horu. Y d4esioBeka OOJbLIOH masel; HOTH
MOYTH NPAMOM K HE MOXET NMPOTHBOMNOCTA-
BIATbLCA ApYrUM. Heob6XoauMocTe B 3TOM
oTNaja NpU Mepexode K MPAMOXOXKICHHUIO.

Brnaronaps Takoil 3BOJIOLHM KOHEYHO-
CTeil y BCeX IPUMATOB B CPABHEHUH C APYTH-
MH [UIALEHTAPHBIMH  MJIEKOIMTAIOLIUMH
CNocoGHOCTh K 3aXBaTy pe3KO YBEJIHYEHA.
IMpoucxoauT ¥ Ipyroe napasnnenbHoe H3Me-
HEHHE —3aMeHa OCTPBIX KOrTeH MJIOCKUMH
HOTTSIMH H MOBbBIILIEHHE YYBCTBHTENbHOCTH
najblieB. JTO TMOCTENEHHOE H3MEHEHHE
MOXHO TIPOCNEONTh Y pAAa APEBHHX NpPH-
MaToB oTpsga Prosimi (nonyobesnbsH).

Y pa3HbIX NPUMaTOB pa3BUBAIOTCA H
pa3inyHble crocoOb! NepenBuxeHus : 1) xo-
XKOCHHC HAa YETBIpEX HOTrax, XapakTepHoe
LIS HU3IUIHX 00e3bsiH; 2) MeUIEHHOe Jia3a-
HHe NO JepeBbaM (Y JIOpH); 3) 3axBaTbiBa-
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HHE BETOK DYKOHl M packauuBaHHe - rHO-
OGOHBI MEPEABHTAIOTCA B OCHOBHOM 3THM
cnocoBoM, KOTOPbIit XapakTepeH Takxke JUIs
OpaHI'yTaHa M B MeEHbLIEH CTeNeHn s
HIMMaH3e; 4) NepeaBHKECHHE MPBDKKAMHU C
JlepeBa Ha [epeBO IyTeM 3aXBaTa BETOK —
XapakTepHO 1A OONBIIMHCTBA MONyobe3b-
fiH; 5) BBLINIPAMIJICHHAs ABYHOTas MOXOJKa
uenoBeka. Paa Apyrux npuMartoB, a Taxxke
CTOJIb JaJIeKOe OT YeJIOBEKA XHUBOTHOE, KaK
Me/Beb, CHOCOOHB!I XOOUTh HA JBYX HOTaXx.
Ho y yenroBeka 31oT crnoco® nepeaBuxeHus
npossiseTca ocobeHHo apko. Takoe nepe-
JBHXeHHe TpebyeT TO4YHO COIJIacOBaHHOM
paGoThl MBI M MO3BOHOYHOIO CTOJIOA,
Ta3a, Genep, cron. B cBoux «Pa3smbiitiie-
HHSX O 3/I0pOBbE» COBETCKHH YYeHBIi
H. AMocoB oTMeyaeT, 4To npsMast NOXo1Ka
y 4eJIOBEKA SIBIAETCS HECYILIECTBEHHBIM HPH-
3HaKOM. «UenoBeK XOauT,- nuuleT npodec-
cop AMOCOB,— Ha [ABYX HOrax MOTOMY, UTO
TakK U3JaBHA «IIPYHATO B o0itecTen. Her, 2
He cOOMPAaIOCh 3TO YTBEPKAATh, HO KaXeETCs
NOAO3PUTEAbHBIM, YTO JBE NEBOYKH, BBI-
pocuide B o611ecTBe XUBOTHBIX, XOAWJIH HA
yeTBepeHbkax». Moxer ObiTh, npodeccop
AMOCOB NpaB, ¥ A8 3J0POBbS COBPEMEH-
HOTO 4eJIOBEKa MpAMas MOXOAKAa HE UMeEeT
«MPUHIMIINATIBHOTO 3HaveHus». Bo Bcakom
cny4aé, ABYHOTOE XOX/CHUE HE eCThb TpH-
3HAK HCKJIOYMTENIbHO 4YesioBeka. Bmecre ¢
TEeM NPAMOXOXACHHE NPEACTaBaSeT coOOH
IBOJIFOUHOHHBIH CKa4OK: OHO OCBODOOXAaeT
nepeaHue KOHEYHOCTH, KOTOpble mpeobpa-
3YIOTCA B JIOBKHE PYKH.

2. Pa3BuTHe nepeaHUX KOHEYHOCTEH Kax
OopraHa HCCNEJOBAHHA U yNOTPeOJICHUS
npeameToB. CrioxHocTH o0pasa kKHU3HM Ha
JIEPEBbAX COXPAHUIIM M YCHUIIUIIH KJIFOMHLbI Y
npuMaroB. B 3Toit 06cTaHOBKE TOTOBHOCTH
K OBICTPOMY pearupoBaHHMIO CTajla YCio-
BHeM BbbkMBaHua. [locTeneHHo nepenue
KOHEYHOCTH HAYHHAIOT BHIMOJHATbL U APY-
rie (YHKUHH: HCCIEJOBaAHHE HEU3BECTHBIX
NpeAMETOB, COOMpaHHe IJIONOB U NEePEHOC
MUK KO PTY. B CBA3M ¢ 3TUM Yy IpUMaToB
NOCTENEHHO YKOPa4YHBAKOTCR YEJIFOCTH, KO-
TOpBIE Yy APYTHMX MJICKOMHMTAIOUHNX YAIH-
HeHbl. OveBHHO, YTO 0Opa3oBaHue YesloBe-
4eCKOM PYKH C ee HeoObI4aHHOM! JIOBKOCTBIO
M TOHKHM OCSI3aHHEM CBR3aHO € NPHUCIOCO-
6s1eHHEM K XKW3HU Ha [epeBbsiX, XapakTep-
HOW s JpeBHUX mnpumaTtoB. OnHo#t w3
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IJ1aBHbIX OCOOEHHOCTEH 4esoBeCKOH pyku
AABJINETCA HE3aBUCHMOEC ABIDKEHHE MNajblicB
M BO3MOXHOCTb pacnoJiarath 6o1ablloi na-
Jiell HAMPOTHUB APYTUX, OCOOEHHO HANPOTHB
yKa3aTeapHOro. 1o obecneunBaeT CHIbHOE
Y TOYHOE 3aXBaTbIBAHUE — OCHOBY TPYIOBOM
U XYIOXECTBCHHON OEATEJIbLHOCTH 4ejoBe-
ka. KopHn 31o#f ocobeHHOCTH KpotoTCs B
IBOJIIOLMH [IPHMATOB.

3. Pa3BuTHe nMUIEBAPUTENLHON  CH-
ctemsbl. [To4TH Bce NMpHMAaThl BCCAOHBI WIIH
pactuTenbHosaHbl. Hekoropeie (Hanpumep,
nonyobesbsna Daubentonia) coCTaBASIOT
HCKJTIOYEHHE M MHUTAIOTCA HACEKOMBIMM.
CuMTaercs, 4TO cjlenas KHIIKA COXpaHH-
Jlach C TOTO BPEMEHH, KOT/a HAILW IIPEIKH
6bUIH YHCTBHIMH BETeTapHaHIAMU,

[Tepexoa npuMaToB, 0CODEHHO BBICLLIMX
UX MpeACTaBHTeNeH, K MACHOM nuile CbIr-
past GyHIaMEHTAIbHYIO POJIb B UX IBOJIIO-
LMK, DHreAbCc OTMEUAJ], YTO «... YEJOBEK HE
MoOr Obl CTaTh 4YesnoBexoM 6e3 MsacHOU mH-
UM, ¥ €CJIM B TO MJIM MHOE BpeMs YIOTpe-
6s1eHMe MACHOI MULIM Y BCEX U3BECTHBIX Ha-
ponoB BiekJo 3a coboit maxke smoaoen-
CTBO... TO CErOJHs 3TO HAC HE KacaeTcsy.
Kak Bbraaroluiics aManekTHK DHIeIbC HH-
TYMTHBHO MOHAJ 3HAY€HHE MSACHON MHILH.
OHa nocTaB/seT OPraHu3My HeoOXOoouMbIe
AMMHOKHCJIOTH! (HanpuMmep, JIU3HH), KOJIH-
4ECTBO KOTOPBIX B PACTEHMSX HMYTOXHO.
Jns obecneyeHnn HEOOXOAUMOTO MHHHUMY-
Ma aMHHOKHUCJIOT XUBOTHOE ObLIO Obl Bbi-
HY>XAEHO HEMPEPLIBHO MOEJATh Pa3NYHYIO
pacTHTeNnbHYIO Muily. Takas XU3Hb He Cro-
cOOCTBYET COBEpPILIEHCTBOBAHUIO OpPraHH3-
Ma M pa3BHTHIO pa3yMa. B kauecrse npume-
pa MOXHO IIPUBECTH DPACTHTEJIBLHOAIHBIX
rOpWII M BCEAMHBbIX, NPEHMYLIECTBEHHO
MJIOTOAMHBIX, HIMMNAH3e. ABCTPaNIONMUTEKH
6buIn ele OoJsiee yMETbIMH M XUIIHBIMU CY-
LIECTBAMM [10 CPaBHEHHIO C. LIMMIIAH3e,
Cpenu HHUX BUEpBbIE BO3HHKAET KaHHHOa-
Jn3Mm. TIpH MccrienoBaHHM HepenoB 3THX
JpeBHUX NPEAKOB 4esIoBeKa (3 MJIH. €T Ha-
3a/1) OTME4aHCh IBHBIE ClI€bl YAAPOB, IPH
ITOM Hallle YAapbl NPUXOJNIINCh HA JIEBYIO
4acTh Y€pena, T. €. ABCTPAJIONUTEKH HMEJIH,
KaK W COBPEMEHHBIH 4esioBek, 0oJiee CUJb-
HYIO NpaBylO DYKY.

Hi3menenne cnocoba muTaHus NpuBOaKT
K HW3MEHEHMIO 3yOHO# cHcTeMbI.

4. Pa3suTHe poBHBIX 3yOOB, pacnoja-



rajpollxcs NMoJKoBooOpa3HO Ha obeux ue-
JOCTAX. Y HUBLIMX H YeJIOBEKOMOLOOHbBIX
0be3ban Craporo CBeTa, KaK U y 4eJIOBEKa,
nMeeTcs 32 3yba; y obe3baH LleHTpanbHoit
u FOxHoi#t AMepukH 3yOHas GpopMysia oTau-
4aeTcs.

S. Penykumss oprana obousnus. [lo
CPaBHEHMIO C IPYTMMH Ha3eMHBIMH MJIEKO-
MMTAIOLIMMH y TpUMaTOB HabJroaercs no-
CTeNEeHHOE YKOPOYEHHE MOPAbl U PeayKIHs
opraHoB oboHaHus. CaMbIM SPDKHM CBUjE-
TEJAbCTBOM 3TOTO ABJIAETCA UCYEC3IHOBEHHE
pHUHapHs - 6oraToit xene3amMu CKJIaIKU Ha
BEpPXHeii rybe, KoTopas COSIUHSAET HO3APH U
HMEET CBA3b C JecHaMHu. PuHapuii ocrancs
TOJIBKO Y JIEMYPOB.

6. CoBeplLIeHCTBOBaHKE 3peHus. B npo-
Hecce JIBOJIIOLUMH NPUMATOB 3PHUTEJIBHBIE
OpraHbl CTalM JOMHHUPYIOIMMH B IpHEME
HHOOPMAIIMH O BHEUIHEM MHpeE. Y BETHYH-
BAIOTCS pa3Mepbl I71a3, KOTOpble Nepeme-
1I1arTCs ¢ HOKOBOH B NEPEIHIOD YacTb “e-
pena; NPOUCXOAUT CloxHan auddepeHnua-
UM 3pUTEIbHOHM ceTyaTKH. BosHukaer
00beMHOE U IIBETHOE 3pEHHE.

7. Passutue mosra. OT apeBHeHLIHX
OPUMATOB O CETOQHALIHEH JMOXH pacise-
Ta 4YeJOBeKa NPOCJICKUBACTCH MOCTOSHHAA
TEH/CHIIMA K YBEJIHYEHHIO pa3Mepa rojoB-
Horo Mo3ra. Eciii y NpUMHTHBHBIX pHMa-
TOB OH COBCEeM Maj (Y 4es10BekooGpa3HbIX
06e3bsH ero obnem COCTaBNsET
400-500 c™M3, y ropuusl —460 cm 3,
y wmumnan3e-400 cM3Y), TO y denoseka
obbeM Mosra xonebisercs ot 900 no
2000 cM 3, B cpemHeM - 1500 cm 3. Hecmo-
TPs Ha pa3juyHble pa3Mepbl B IBOJIIOLMOH-
HOM OTHOILEHHH, MO3T KaXA0ro HOpMaJslb-
HOTO 4e/0oBeKa MMEET OAMHAKOBbIE NMOTEH-
UHaNbHbIE aHaTOMO-(pU3HONOrHYECKHE
CBOWCTBA. YBEJIMYEHHE pa3MEPOB MoO3ra
CBA3aHO C YCJIOXKHEHHEM KOPBI — yBEJIHYe-
HHEM HM3BHJIMH. Y CIIOXXHEHHE KOPBI IOJIOB-
HOTO MO3ra NpUMAaTOB NMPHBOJUT K €€ AO-
MHHHUPYIOIlIeH pOJIM HajJ JEATEJbHOCTBIO
HM3IIMX MO3IOBBIX LEHTPOB. 3araikoii
OCTaeTCs MOMABJICHUE ACHMMETPHH, (yHK-
IIMOHAJIBHOIO Pa3fM4yMa ABYX NOJyIIapui
Mo3ra YeaoBeka. QueBHIHO, YTO MOABJICHUE
ACUMMETPHH TMOJYIIAPHHA OTKPBLIO BO3-
MOXHOCTb NOBbILIEHH 3 DEKTUBHOCTH pa-
60THl Mo3ra 06e3 yBeJMYEHHs €ro Beca.
Pa3ymeercs, 13-3a 3TOro MHOTHe GYHKUHH

OCTAI0TCA HeyOIMpOBaHHBIMU, HO 3TO MO-
XeT ObIThb IOMOJIHUTENBHBIM AOKa3aTellb-
CTBOM TOTO, YTO U YEJIOBEK €Lle He AOCTHUT
CBOEro COBEPILIEHCTBA.

8. Mamenenue uepena. I1puseiyka npu-
MAaTOB 3aHUMaTbh CHAfYEE MOJOXEHHE H
0CODEHHO TPAMOXOX/IEHHE NPUBEIH K H3-
MEHEHHIO B CTPOCHUM NOJIOKEHUS Hepena.
Ero ocHOBaHMe MOCTENEHHO pacnonaraercs
MO/ NPSMBIM YIJIOM K NO3BOHOYHHKY. s
yaepXaHHs Yepena B 3TOM IIOJIOKEHUH Tpe-
GyeTcs MEHbLIIE MBILIEYHbIX YCHIUH. 3aThl-
JIOYHblE KOCTH CMELLAIOTCA Ha3al M BHH3;
CTEHKH CaMOr o0 Hepena CTaHOBATCR TOHbLUIE,
4TO CrOCOOCTBYET YBESMYEHUIO MO3ra ; JIH-
UeBas 4YacTh CMEIAETC OTHOCHTENBHO
MO3roBO#l, U B pe3yJbTare 3TOTO pE3KOo
yMEHbILIAeTCA [JHHA BCEro uepena. JTa
TEHICHIIHS MPOrPECCHPYET Yy BBICHIMX aH-
TPONOKIOB.

9. CokpalllgHyde KOJIM4YeCTBA OAHOBpE-
MEHHO pOXJaeMBbIX JeTeHbIlled. Y npuma-
TOB YCTaHABJIMUBAETCS CIHOCOOHOCTH po-
X7aTh ABYX-TpeX JeTeHbilIeH, a y HeKo-
TOPBIX —O/IHOTO. ITOT (HaKT, SBHO CBSi-
3aHHBIA ¢ 0Opa3OM XKU3HH, UMEeT 3aMeva-
TEJIbHBIE IBOJIIOLMOHHLIE nocaeacTeus. Ec-
JI B yTpoOe MaTepH pa3BUBAIOTCA HECKOJIb-
KO 3apojiblilieif, TO CpeId HUX BO3HHKAIOT
KOHKYPEHTHbIE B3aUMOOTHOLLEHHS, B pe-
3yJbTaTe 4ero OBICTpee pa3BHBAIOTCA Te,
KOTOpbIE UMEIOT NpeuMyliecTBa. Mx passu-
THiO BaronpuaTcTByeT oT60p. ECiin camka
HOCHT MeHblie 3apoabiuiei (1-3), aasne-
HMe oTbopa YMeEHbLIAeTCs. YMeHbLLICHHE
MOTOMCTBA YBEJHYHBAET BPEMS €r0 pPa3BU-
THa. JlIs npUMaToOB XapaKTepHO YBejiuye-
HHME BPEMEHHU NOJIOBOTO CO3pEeBaHMs U Bpe-
MEHH, B TEYEHHE KOTOPOro HeoOXOAHM
MAaTEpPHHCKHiA yxoa. DTH GakToph! ABAAIOT-
¢ NPEANnOChUIKOM MOJAT/IMBOCTH MOBene-
HUS, OCHOBOH 0OyueHus. TeHOeHUus Kk yBe-
JIMYEHUIO NEpHOJa CO3PEBAaHMS OOCTUraet
BBICIIETO Pa3BHUTHA y 4YEJIOBEKA, KAK CliC-
CTBHE ero couuanbHod opranuzauuu. Co-
UMaJibHas OpraHM3auMs YCUJIMBAET alb-
TPYMCTHYECKHE 4EpPThl 4YeJIOoBeKa. Takum
obpa3oM, B Goprbe 3a cylIecTBOBaHHE MO-
6exaand He TOJBKO CaMbie JIOBKHE U CO-
oOpa3uTeNbHbIE, B TOM YMUCJIE U KAHHHOAIBI,
HO M Te, KTO COXpaHAeT Oyayuiee NOTOM-
CTBO (OepeMeHHBIX U [JeTei), CTApHKOB,
HMeoWHX OOraTblii KU3HEHHBIH  OMBIT.
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Kanuu6anu3sm 4epHo#it HUTBIO TPOXOINUT He-
pe3 HcTopmio 4ejoBeuecTBa. HekoTopble
CYHTAIOT, YTO NoeAaHue cede noaoOHbIX Ya-
CTO MPOUCXOINNIO 1O «AYXOBHBIM» MOOY-
XKACHUAM: CHECTh JIYYIIETO —3HAYUIIO TpU-
HATh B cebs ero mocromncrsa. M Bee xe
- mpaB coBeTckuil yyeHblit b. MeaHukos, xo-
TOPBIH MMOYEPKUBAJL, YTO «HE JIHOJOEACTBO,
a ATBTPYM3M CAEJIaJ HeJIOBEKA HEJIOBEKOMY.

Psn ocobentocTeil B 6MOJIOTHH H 1OBe-
ICHHU 4YeJOBeKa CTAHOBHTCs Oosiee 110-
HATHBIM, €CJTH H3Y4YUTh 00pa3 KH3HK HALIHX

' mpenxoB. JXHU3Hb HA NepeBbaX Oblla OAHUM
913 HEMHAQrHX Ccnoco6oB CyliecTBOBaHHA,
IIpH KOTOPOM COKPAIIEHHE YHCAa OTHOBpPE-
MEHHO POXAAIOIMXCA AETEHbIleH MOBbI-
11aeT BO3MOXKHOCTH NPUCTIOCOOIEHHS H CO-
XpaHEeHHs BHAA.

ITpoucxoxaeHue MPpUMATOB BO MHOTHX
OTHOILCHHAX BCe elle HescHo. [Ipeanona-
raercs, YTO PUMAThI IIPOU3OULIN OT IpEB-
HHX HAcCEKOMOSAHBIX MJIEKOMHTAKOLIHX.
JlocToBepHblE HAXOOKH APEBHEHLUNX (pH-
matoB B EBpone u CeBepHoli AMepuke OT-
HOCATCA K MaJICOLEHY.

PanHne npuMatbl M HX NOTOMKH, KO-
TOpBIE NIPETEPNESN CYLECTBEHHbIE H3MEHE-
HUs, 0o0pa3yloT MoJOTpAA HOAyoGe3bsH.
VYnaaok 3Toi rpynmsl cBa3aH, BEPOATHO, C
KOHKYpeHIMe#t OBbICTpO  pa3BHUBAIOLLIMXCA
TPbI3yHOB (HayMHas C 30LEHA), a TaKXke C
OPOTPeccOM HX POACTBEHHHKOB — BBICIUHX
aHTPOMNOMIOB.

Ewe B Hauane najgeoreHa (majieoleH —
J0LIEH) PYNNa MPHMATOB Pa3leNaeTCs Ha
ZiBe OCHOBHbIEC BETBH: OJIHA BeAET K TaK Ha-
3bIBAEMBIM IHHPOKOHOCHIM 00e3bsHaM, a
IpYras —K y3KOHOCHIM, KOTOpble [al0T Ha-
4aji0 TOMHHHAaM. MIHTepecHO OTMETHTS,
4TO  COBPDEMEHHBIE  Y€JIOBEKOOOpa3HbIC
00e3bsHB! He ABNAIOTCA NPAMBIMH [IPEKa-
MH 4€JIOBEKa, XOTA OYEHb OJIM3KM K HEMY H
MOsABUIIKCH paHblue (30 MJIH. NeT Ha3aa). B
X0J€ 3BOIIOLUH NOJIyoOe3bsHEl JaIOT Ha4a-
JIO BBICILMM Y€JIOBEKOOOpa3HbIM 06e3bs-
HaM. OHa 4acTh MOCJEAHHX 3aKjaAblBaeT
POIOCTIOBHYIO COBPEMEHHBIX IIHMIAH3E M
TOpHILI, a Apyras JaeT HavaJio ocoboii po-

PodocaosHoe dpeso ascmpaio-
numexoeé u pooa Homo (no
HAbroxosy u FOcygposy, 1976)

JOCJIOBHOM JIMHHM, KOTOPas BENET K YeJo-
BEKY.

OnuroueHosas 3noxa (36-22 MIH. JeT
Ha3al) XapakTepH3yeTCs BaXHbIM pa3BeT-
BJICHHEM B 3BOJIOLUH npuMaToB. O6 3TOM
CBHIETENbCTBYIOT Ooratble HMCKoMaeMble
HaxoAkH BodJyie Dnb-Paroma k tory ot Kau-
pa (Erunet). CeromHs 3TO mNyCThIHHas
o6sacTh, HO B OJIMTOLICHE 34eCh ObLTH 06~
HIMPHbIE TPOMHYECKHE JIeca, B KOTOPBIX XKH-
JIO MHOXECTBO 00€3bsiH, MOXOXKHUX HA COBpPE-
MEHHbIX aHTPONIOUJOB MJIH HU3IIUX 00€3b-
siH. 13 HHMX 0CODEHHO HHTEpeceH NapanuTek
(npenobe3bsHa), KOTOPBIA Jal Hayajao y3-
KOHOCBIM HHM3UIMM 00e3bsiHaM. JOJIOIMUTEK
(BeTpsiHaa obe3bsiHa) nas1 Havano 00e3ba-
HaM rpynmnsl THOOOHOB, a ErMNTOIMHTEK
(eruneTckas o0e3bsHA) CTAJl NPEIKOM BbIC-
KX o6e3bsaH (1IMMNaH3e U ropusist). He-
KOTOpble CUHTAIOT, YTO MPOILIMOMUTEK
ABJIAETCA NPEJIICCTBEHHUKOM Haubosee
pPa3BUTBIX O0E3bsiH U CAMbIM PaHHHM 3Be-
HOM B POAOCHOBHOI ueioBeka. Bo Bcskom
ciay4qae, SCHO, YTO  TNPOIUIHONUTEKH
AIPeJCTaBAAIOT IHAr BIEped B 3BOJIOUMH U
ABJIAIOTC TNPApPOAMTENSIMH  IUTHOMHMTEKA
(Hauboniee pa3suTOi 06e3baHbl). [Tnnonu-
TEKH  CTAHOBATCA  POJNOHAaYajlbHUKaMH
JIPHOTIUTEKOB — IpyNnbl 00€3bsiH, KOTOpPbIE
HUMEIOT OJUHAKOBYIO C YEJIOBEKOM OCHOB-
HYIO CX€MY CTPOEHHA HHXKHHUX KOPECHHBIX 3Y-
60B. MHorue yyeHble CUHTAIOT JPHONUTEKA
¢dbopmoit, oueHb 6JIM3KOH K Y€JOBEKY (KU
20-8 maH. Jer Hazanx). MHorue cneuua-
JIACTBI CHHTAIOT, 4YTO OJINXKE K 4YEJIOBEKY
6bL1 Tak Ha3sbiBaeMblH AdpHkaHckuil npo-
KOHCYJI, KOCTHBIE OCTaHKM KOTOPOro Hai-
aensl B Kenun. Drta obe3bsna nepensura-
JIach Ha Ye€TBEPEHbKAX H UMENa JOCTATOYHO
NPUMMTHUBHBIIH, HO OTHOCUTEJILHO OOMbLLIOH
MO3r HO CPaBHEHHIO € pa3MepaMH Tela.

B MuoueHOBBI nepHoa HacTynaeT paj
H3MEHEeHUH B najeoreorpaduueckoil kapTu-
He 3emau. I[Ipoucxomutr U noxosonaHue
knMarta. OaHo U3 BaxkHEHIIUX U3MEHEHHH
€ TOYKH 3PEHUR IBOJIIOLMH [TPUMATOB — YBe-
JIMYESHHUE IUIOIA AN OTKPBITHIX CTEMHBIX [TPO-
CcTpaHCTB (caBaHHbl). [losBieHWe caBaHH
OTKPbLJIO HOBbIE BO3MOXHOCTH /IS 3BOJIIO-
MU PA3IUYHBIX MJIEKOIMTAIOLIMNX, HO OCO-
6EHHO CHJIBHO OHO CKa3aJI0Ch Ha 3BOJIIOLHH
Jomaaed ¥ npumartoB. Hekotopble npu-
MaThl, Cped KOTOPBIX OBbUIM M MPEIKH ue-
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JIoBeka, OBICTPO MPUCIIOCOGMINCH K U3Me-
HMBILEHCA OKpyXatolel cpede, koTopas
OTKpbLIa mepel HHMH HOBblE FOPHU3OHTHI.
- Tourtu .Bce y4eHble €IMHOAYLUHO CYH-
TalOT, YTO PEeBHEHIIMM IIPeJIUECTBEHHH-
KOM 4eJloBeka ObLT paMamuTek (4acro Ha-
3bIBAEMbI HEKOTOPLIMHY aBTOPaMH KeHHa-
nutexoM). Ero octraHku oOHapyxkeHbl B
Cesepo-3anagHoit Uuaum u BoctouHoi
Adpuxe. 3ybsl pamanuTeka sBHO HenoBeve-
CKOLO THMNA, PACMOJIOXKEHbl N0AKOBOOOpa3-
HO, KJIBIKH HEGOJIbIIINE, & 3aHHE KOPEHHbIE
3yObl B OTJIHUHE OT 3yOOB AHTPONOHAOB
MOYTH OJHOTO pa3Mepa C NEpPeIHHMMH.

PamanuTex (Ha3BaHHBIH MO UMEHU HH-
nuiickoro 6ora Pambl) OTMedaeT oO4€Hb
BaXHYIO TOYKY B IBOJIIOUMH POJIOCIOBHOH
NPHMAaTOB, KOT/la Pa3JeJItoTCA MyTH BbIC-
LII¥X TIPHMATOB U TOH BETBH, KOTOpas BEACT
K dYenoeexy. Orta  o0e3bsHa  Xuna
16—12 MaH. net Hazan.

Crnefyromuit 3Tan B poOCIJIOBHOMR 4es0-
Beka Hasanca 64 MJH. net Hazad. Toraa B
A3uu U Adpuke XHUJIO HECKOTBLKO BHIOB
BBICILIMX uesioBeKooOpa3Hbix obe3bsH. B
nByx obnactax BocrouHoit Adpukn obHa-
PYXeHbl OCTaHKHU pona Australopithecus (aB-
CTPAJIONMTEK MJIM  IOXHas obe3bsiHA).
Cnenpl 3TuX GaMXallINX K 4€JIOBEKY BbIC-
HINX NPHMAaTOB OOHapyXeHbl H B boJiee Mo-
JIOOBIX OTJIOXKEHUAX (2 MIIH. JIeT) y o3epa
Pynonsd (Kenus), oTkyna H3BECTHBI H
caMble JpEBHHE NPEACTABUTENH aBCTPasio-
NMTEKOB BO3pacToM 5.5 MJH. JieT, BCTpe-
4yeHHble Takxe B ywesbe Onposai (Tau3za-
Hug) u B FOxHo#t Adpuke. B 3aBucumoctn
OT CTPOEHHMS CKeJleTa aBCTPAJONHTEKOB
pa3iesIAIoT Ha ABE TPYNINbI: U3SALIHbBIE (Tpa-
LIMO3HBIE) U MACCHBHBIE. _

ABCTpaJIONNTEKH ObUIM YXe «IOYTH
JHOABMM» HE TOJIBKO 1O BHELIHEMY BHJY.
DTH cylecTBa MOTJIM NPOU3BOAUTD OPYIHS
TpyIda, XOTS H caMble [IPUMHTHBHBIE. A
NPOM3BOJACTBO OPYJHMt Tpyda CTajo Bax-
HEAIIUM MOBOPOTHBIM NMYHKTOM B 3BOJIO-
1My yenoBeka. OHAKO B TO BpeMs OIpene-
JISIOLLYIO POJIb UTPAJH elile GHOOTHYECKHE
dakTops!.

Pax BHOHBIX CNEUMANIUCTOB, CPEIH KO-
Topeix J1. u P. JIuku, cuuraror, 4To aBcrpa-
JIOIUTEKH Ppa3BUBAJUCL OTAEIbHO OT MC-
THHHOTO 4eJIOBEKa, KOTOPBIH OBLT MX COBpe-
MeHHNKOM. Bce HHuM aBcTpanonuTekos, a
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UX OBIJIO He MEHeEe TPEX-4YeThIPEX, BEJIH B Ty-
nuk. «Onu npousetasny,- nuiuet P. JInku,-
M3BECTHOE BPEM4, 38 TIOTOM HCHE3JIH KaK He-
ynadyHas OOkoBas BeTBb, YCTYIHMB MECTO
4¢JI0BEKY».

B 1959 r. HayuHblit MUp ObLT B3BOJIHO-
BaH OTKpbITHEM Jlynca u Mapu Jluku. Ilpu
packonkax B yuenbe Onpnosait (Tan3anus)
OHM OOHApYXHUIH OCTAHKH APEBHETO Cyllle-
CTBA, KOTOpPOE HA3BaJH 3HH/DKAHTPOIOM
(3uHIXK -apabckoe  Ha3BaHHe AdpukHU;
adpukaHckuit yenosek). Bospact-1 MIiH.
750 ToIC. neT. Bekope M. JIuku penaet Ho-
BOE OTKpBITHE: B DoJiee IPEBHUX CIIOsX 00-
HapyXeH CKeJleT IpavesioBeka, KOTOporo
Ha3BaJIM Npe3HHIKaHTpornoM. Mo3ar atoro
cyuiectBa Obi1 o6bemoM 670680 cm 3,
T. €. Donblue, yeM y aBcTpasonureka. Bos-
pacT —~2 MJH. jetr. B nnacrax, rae obHapy-
XEH CKEJICT NPE3NHIKAHTPONA, HAHIEHBI 1
rpybble opyaus Tpyla - rJaBHbIA nokasa-
TeJb Hayajla OYeJOBEHHBAHMA.

Koraa s paboTtan Hax 37O KHUIOH, MHe
B PYKM nonasa HoBeHias craTbst Mapu Jlu-
KH, XeHbl 3HaMeHuUToro Jlyuca Jlukwu.
Crartbsa HasbiBaeTcs «Cre/lbl B NeEmie Bpe-
MeHW». B He#l paccMaTpuBaloTCs pesylib-
TaThl HOBEHLINX NMaNCOAHTPONOJIOrHIECKHX
OTKpBITHH B AdpHke —3TOi ApeBHEH npapo-
JIMHE YeJI0BeKa coBpeMeHHOro tuna. Hosbie
OTKpBITHA cesaHnsl B ob6iactu JleTonnn Ha
nnato 0JIM3 3HAMEHUTOrO HAUHOHAIBLHOTO
napka Cepenretn (CeBepHas Tan3zanus). B
JToit obnactu 3,6 MJIH. JIeT Ha3all AEHCTBO-
Ball ByikaH CaauMaH, KOTOpbIA MHOro-
KPaTHO 34CBINAJ MEIJIOM OKPECTHOCTH.

«[lo mepBoro 3aceinasus ByJIKaHH4YE-
CKHM nemnJjioM,- nuuier M. Jluku,- paBHUHA
JleTomnn, oueBnaHO, Obla NOKpbITA OOBIY-
HOM pacTureabHOCThIO. Ho nocne toro, xak
BCS MECTHOCTb Obina 3acehinaHa Oe3xkus-
HEHHBIM CEPbIM METUIOM H 00JIOMKaMH KaM-
HEH, XHBOTHBIE NPOLOXKAIH OpPOAUTH MO
Hel, cieays CBOMMH OOBIYHBIMHM Mapuipy-
TaMH...»

B crosx memuta yueHble OTKPBUIH CJIeAbI
Pa3INYHBIX KUBOTHBIX, B TOM 4YHCJE U OBE
LIENOYKH CJIeIOB 4eJOBEKONOMOOHbIX CY-
wecTB. Bropas u3 Hux npencrasiseT coboi
Tpony anuHoit 23 M. Ha Ttpone o6uapy-
MEeHbl Cedbl JIBYX 4€J0BeKOOOpa3HbIX CY-
UIECTB- KPYNHOTO M NOMEHBIIE.

«MHOr1a BO BpeMs pPaCKOMOK,— NULIET



M. JIuKH,- 2 BBIXOXY TOCMOTDETb, KaK CITy-
CKaeTcs Bevuep Ha cepblit Tyd c ero yauBu-
TEJIbHOM «KHUTOM», pPaccKa3biBAIOLIEH O
- AABHO, MHHYBIINX BPEMEHAX...»

Haxomxu B JleTomurie HWMeEOT BO3pacT
3,6 MiH. jer. OCcTaHKH KOCTe# BCe elle NnoJi-
HOCTBIO He H3yyenst. Ho u cerogus M. JIu-
KH CYHTAET, YTO OOHAPYXECHHBIC YEJIOBEKO-
noJobHbie CyIIeCTBA OY€Hb HalOMMHAIOT
3HaMeHUTYI0 JIrocH —ckenieT XeHCKOTO HH-
miuad U3 Adapa (Oduormmsa) BolpacTom
3,1 MumH. JIeT.

QOueBUHO, Mbl CTAHOBHMCS CBHIETENS-
MH HOBOTO 3aMe4aTeSIbHOrO OTKPBITHS BbI-
COKOpa3BUTOHN $opmsl, XKHUBLIEH
3-3,6 M. JteT Ha3aa. [1Io MHEHHIO BHOHO-
ro coeTckoro antponosora M. K. Vpuco-
Ha, cyilecTBa U3 Adapa u Jleronmna, Be-
POAITHO, A/ HAa4Yaj0 OBYM POAOCTOBHBIM
BETBSM : TIepBas Bejla K IPALHO3HbIM (U3f-
I(HBIM) aBCTPAJIONUTEKAM H OT HUX K HX
MacCCHBHbIM cOOpaThiM H MOTOMKaM. JTa
BETBb ABJIAECTCH TYIMHKOBO} ; BTOpas BETBb —
HCTHHHAaA POJOCJIOBHAA 4YeJjoBeKa, Hayas-
urascs 3-3,5 muiH. JleT Hasan.

«Yepes mnpomacTb  BpEMEH,— MULIET

M. JInkn,— s MOry HOXejlaTb UM YCIIEXOB
Ha 3TOH MCTOpHYecKol Tpone. D10 6bLIO
HA4aJIOM I'PaHAMO3HOTO M OMACHOTO myTe-
LIECTBUSA, KOTOPOE Hepe3 MHUJUIHOHBI JeT
npo6 # omumbOK 3BOIOIMH, HECYACTHH H
yCIIEXOB  NpHBENO K  CErOAHSLIHEMY
IHIO».

Koraa s 4urtan crateio Mapu Jluku-
XEHILIMHEI, C YbUM UMEHEM CBS3aHbl CaMble
yIHBHTEILHbIE OTKPBITHA B POTOCIOBHOM
4€JIOBEKA, XKEHIIMHBI, OTKPBIBILIEH TpoIy,
KOTOpOH 1lIe1 4eJIOBEK MHJUIHOHBI JieT
Ha3ad,— MHE BCIIOMHUIOCH CTHXOTBODCHHE
Bnaru JIumutpoBoit  «PomocioBHas» —
M3SAIHBIA TOITHYECKUI OTBET Ha BEYHBIH
BONPOC O HAIIWX KOPHAX M HCKOHHOM
HajiexJe Ha TO, YTO HaM [pPEACTOMT
HHTEpECHLIA NyTh:

Ha4Hy ¢ BepUIMH NPOHCXOXACHBE —
HcTouHukH H NTHL CO3AaM,

B cie3ax 3Be3mbl NaM OTpaxeHbe,
M B 31H0# 1 cBexH#t BO3AYX OaM.
3emMns nepedo MHOH OTKDBITA,
MeHsa TaM BCTpeuHBIH BeTep XAET.
Uy nyreit 1 Hen3GHTBIX

W Heu3BedaHHBIX BBICOT.

PAHHEE VTPO
YEJIOBEYECTBA

3a mocnenHue [Ba OECATHJICTHS Ha-
y4HblE NPEICTABJICHHS 00 3BOJIFOLMU NIpH-
MATOB H BO3HHKHOBEHHH 4eJIOBeKa IpeTep-
neM KopeHHble H3MeHeHns. KopHu venose-
Ka Bce 6osiee YXOOHIH B IIyOHHY BPEMEH:
800 TsiC. 2€T, 1,75, 2, 3, 4 MH. Ner. OTkpbI-
THS CBIIANIHCH KaK M3 pora u3obunus, u
yueOHMKH TNATHAECATBIX H IIECTHAECATHIX
rooB 6bICTPO ycTapesu. 310 6bLI0 pe3yib-
TaTOM HEYCTaHHBIX MOWUCKOB MHOTHX aH-
TpONOJIOroB, M TIpeXJe Bcero cemeiicTsa
Jlyuca u Mopu Jluku u ux ceisa Puvapna s
Adpuke. YCHIMAMH MHOTHX YY€HBIX pa3-
HBIX CTPaH NOCTPOEHA TEOPHS [IPOUCXOXKIE-
HHA YesoBeKa (aHTponoreHesa). 3TO aHIJIH-
yane JI. u M. Jluku, [Ix. Hefinup, Jle I'po
Knapk, coserckue yuensie . S. Porun-
CKHI, B. B. ByHak, M. K. Vpucos,
B. I1. AAxuMOB, aMEpHUKAaHCKHH aHTpONoO-

Jor V. Xayanca, ¢ppannys ®p. bopa u MHo-
r¥e Jpyrue, KOTOphle HeNnpepbiBHO nobas-
JISUITH HOBBIE IUTPHUXH K NMOPTPETY HAIUUX
nanekux npeakoB. CoxpaHsieT cBO€ 3Hade-
Hue Mpicab B. I'. Bemunuckoro: «Yenosex
Bceraa O6uu1 u 6yner camMbIM JTFOOOIBITHBIM
ABJICHHEM LISl YEJIOBEKA».

Bnepssie 6nostoruyeckas Teopus MpoUc-
XOXAeHUs 4eyoBeka Oblia paspaboTana
HapsuHoM. Elle B Hauase cBoedl AesTesb-
HoctH (1837-1838) on ormeuan: «Ecnu
1aTh HPOCTOP HAIUMM MPEANOJIOXKEHUSM,
TO XHBOTHbIEe — Hamy 6parbs no 605w, 60-
JIE3HSIM, CTPaJaHHsM, TOJIOAY ¥ CMEPTH, Ha-
LM COPATHHUKH B TsOKeJeHIeM Tpyae, HallM
IpYy3bsi B YIOBOJILCTBHSX —BCE OHH, ObITH
MOXET, BEOYT CBOE IIPOHCXOXAEHHE OT
oaHoro, odiero ¢ Hamu npenxa...» [To3n-
Hee apun nmy6nukyeT ¢pyHAaMEHTaAIbHbIE
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pabothl «[IpoHcxoxkaeHne YesIoBeKa U IO-
JoBo#t oT60p» U «O BBIPAXKEHHH SMOLHI Y
4yenoBeka 4 XMBOTHbIX» (1871-1872). He-
MelKHi ygeHslid 3. ['ekkesb oTMevaeT, 410
B XOJ€ 3BOJIIOLMH MeXay 006e3bAHON M ue-
JIOBEKOM JOKHa O6BUIa CyILIECTBOBaTh
nepexoaHas ¢opMma, «HeZocTalollee 3Be-
HO», HA3BAHHOE UM IMUTEKAHTPOINOM (06e3b-
saHo4enoBekoM). B 1891 r. rosanackuii an-
Tponosior 3. [io6ya OTKpbLI Ha OCTPOBE
SBa 4acTH CKeJIeTa YeJI0BEKONOA0OHOTO Cy-
LIeCTBA, KOTOPOE OH HAa3BaJl NMHUTEKAHTPO-
oM ¢ ocrtposa Ssa.

VYcTaHoBNIEHO, YTO MHMTEKAHTpon ObLi
3HAYUTENbHO O0Jlee COBEPLUEHHBIM, €M aB-
CTPAJIONIHTEK, €roc  pocT  JOCTHral
165-170 ¢m, oH obnaman Mo3roM o6beMOM
850-900 cM3, uMes1 BBIMPAMJIEHHYIO TIOXOI-
Ky.

, B 20-e rons! Haiero pexa ObLT OTKPBIT
TaK Ha3blBa€MBIH CHHAHTpPON (KHUTaiCKui
4eJIOBEK), KOTOPbIf KXW ONHOBPEMEHHO C
IIHTEKaHTPONOM, HO 06beM ero Mosra Obul
Heckosibko Oonblue. Bmecte ¢ ocrankamu
CHHAHTpOIIA HalneHbl pasHoOOpa3Hbie Opy-
JUs TpyJa M3 KBaplia, KBapuUMTa, KPeMHS,
OJIEHbHX poroB U T. 1. OH ynotpebasn msc-
Hylo nuuy. Packomku rmoxasamu, 4To
CHHaHTPO! MOJIb30BANC OTHEM.

Mapkc ¥ DHrenbc [Joka3lall omnpene-
JISIOUIYIO POJSIB TPYZa B 3BOJIIOLIKH YEJIOBe-
Ka. Jlenun momuepkuBan: «B medcTBHTEND-
HOCTH «300JIOTUYECKHH HHIMBUAYATH3IM»
oby3naH He uneel 6ora, ero o0y3manu u
nepBOOBITHOE CTAaf0, W NEepBOOBITHASN KOM-
MyHa». ITO HCKJIIOYHTENBHO BaXHOe 3aMe-
YaHHE O 3HaYEHHH I'PYNNOBOrO, COIMAIbHO-
ro ¢akropa B mpeBpalleHUN oOe3bsAHBI B
4eJI0BeKa.

OueBHAHO, HYTO aBCTPANONHTEKOBBIE
NpUMaThl ¥ 4eJOBEKONON0OHbIE CylllecTBa
u3 Jletoanna u Agapa (Bocrounas Adpu-
Ka) CTOSAT OJiMke BCeX K HEJIOBEKY H JAloT
Havajo ero popaocioBHoOM. [IpeBpalienue
o6e3bAHBI B 4YeNOBeka, craja B oOIIECTBO
ObUIO IUTATEILHBIM M CIIOXKHBIM MPOLIECCOM,
NPOJOJIXABHUIMMCA MUJLUTHOHBI JieT. 1o me-
P€ HIOCTETIEHHOTO YMEHBIIECHUA BJINAHUS YH-
CcTO OHOJIOrMYECKHX 3aKOHOMEPDHOCTEH B
3IBOJIIOHMH YCHIIMBAETCH POJIb COLMANBLHBIX
($hakTOpOB. ABCTPAJIONHMTEKH H YEJIOBEKONO-
nobuule cymectBa U3 Jletonuna u Adapa
BHECIM CBOH JOCTOHHBIH BKJIaJ B IBOJIIO-
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HHIO, ¥ HUX OTMedaroTca: 1) yCTOMYMBbBIH
IpOTpecc B yBEJIHYEHHH Pa3MepOB MO3ra;
2) u3MEHEeHHe Ta3a, KOTOpoe IIO3BOJIAET
HepeiiTH K NMPAMOXOXICHHIO; 3) pa3BuTHE
PYK, IPOU3BOAALIMX NPUMHTUBHBIE OPYIHA.
3HresIbe MHUcall, YTO «HH OHA pyka o6e3b-
siHbl He H3roTOBWIAa HH OJHOTO, MYCTh
€aMOT0 NPUMHMTHUBHOIO KaMEHHOTO HOXa».
HMMeHHO mpoM3BOACTBO OpYAM#d Tpyda H
nepexol KpHTHYeCKO# rpaHuubl obbema
mosra B 750 cMm3 (310 MUHHMAJILHO Heo6Xo-
OUMBIH 06BbeM [uts nepexona x obpa3Homy
MBIIUIECHHIO W  BO3HHKHOBEHHIO DE4H)
SBJIAIOTCA €IAHHCTBCHHBIMH KPHTEPUSMH
nepexonia oT pona Australopithecus x pony
Homo — 4enoBex.

Jo vauyana 1920-x ro1oB cyMTanochL oo-
LIETIPUHATBIM, 4TO ApEeBHEMIIINM mpencTa-
BHTEJIEM UeJIOBeKa ObLI MUTEKAHTPOII, JKHUB-
unii Ha SIBe u B Kutae 800 Thic. et Ha3an.
Otxpritia JI. ¥ M. Jluxu B TaH3aHuH, Kak
U psa Apyrux Haxogmok B Oduonuu n Ke-
HUM, TOKa3ajy, 4YTO pOA 4YeJoBeKka Ha-
YHHAETCS OT BOCTOYHOA(PPHKAHCKOrO BHIA
Homo habilis (duenoBex ymesbiif), ApeBHEH-
[IKEe JOCTOBEPHBIE MPEACTABUTEIM KOTOPO-
ro HMEIOT BO3pacT 2,6 MAH. Jer. 3710
YIIOMHHABIIUACA Npe3HHIDKaHTpon JIuku.
Xabuimc, beccriopHo, ApeBHeHINH 06e3b-
HOYENIOBEK, OH IPEBHEE U MPUMUTUBHEE IMH-
TexaHTpona. K aToMy Buay OTHOCAT Haxoz-
k3 Kobu-®op (Kenusa) ¢ Bo3pacToM
2,6 MNH. JIeT 4 U3 A0MHb pexu Omo (FOro-
3anagHas 3¢uomnua) ¢ Bo3pacToM. 2 U 4
MJIH. JieT. BeposTHO, 3TOT BHA MOXHO 00-
HapyXHUTb ¥ B ApYrux obnactax Adpuxy, a
taxke B A3um u EBpone. Boasbiue Bcero
OCTaHKOB Xabuica oOHapyXeHO B yHIeJNbe
OngoBait B OTJAOXKEHUAX BO3PACTHOI'O MH-
tepBaina 1,75-1,85 mnu. ner. Homo habilis
NpeAcTaBasn cobof JBYHOTrOe CyINECTBO
poctoM 122-140 ¢cM u ¢ 0O6BeMOM MoO3ra
656 cM3, T. e. HOBIIMM, YeM Y aBCTpaJIONH-
TEKa, HO MEHBIIUM [0 CPaBHEHHIO C IMTe-
kaHTponoM. Pyka xabuiuca, Kax ¥ pyka de-
JI0BEKa, 6bina cnocobHa K CHJIBHBIM XBaTa-
TEJIbHBIM ABHXEHHAM. Bynyuu eie meco-
BEPLIEHHOH, OHA YX€ MOrJjla OPOH3BOAUTH
rpyoble kameHHbIe opymua. O6 3TOM cBHIE-
TEABCTBYIOT HAXOJKH B OTJIOKEHHSAX Mep-
BOH cepuM B ymenbe Onaosaii.

Homo habilis, 6eccnopHo, caMblii apes-
HHUI JOCTOBEPHBIN NMPEAOK Y€JOBEKa, HO OH



0. Pooen. Taima. Pyxu-oc-
Hosa mp_l'dﬂr,‘ru} u \'_l'rlrr_)fc'(-—

CMBEHHOU O€AMEeAbHOCITIW Yeau=

8eKd

n
wn



BCE XK€ He ObUT THIHYHLIM uenoBekoM. Ero
2HATOMHUYECKOE CTPOEHHUE OYEHb IPUMHTHB-
HO, CO3/1aBaeMble OpYIHS BECbMa 3JIEMEH-
TapHbl, 2 06beM MO3ra HUXe KPHTHYECKOMH
rpanuusl (750 cm3).

Ha cMmeHy xaGuimcaM HOYT TaK Ha3sbl-
BaeMble apXaHTPOIBI, NPeACTABJICHHbIC
SIBAHCKMM [MMUTEKAHTPONOM, CHHAHTPOIIOM,
refineAb06eprckHM 4eIOBEKOM M PAAOM IpY-
rux ¢opm, oOHapyxeHHbIX B EBpone, A3nn
U Adpuke. MexIy 3TUMH APEBHUMH CyIIIe-
CTBAMH HMMEIOTCA MOPGOJIOTHYECKHE WIIH
XPOHOJIOTHYECKHE Nepexoabl. BoT mouemy
OHM ObUIM OOBEINHEHB! H3BECTHBIM AHTPO-
nojorom Jle I'po Knapkom (1964) noxa oxn-
HUM HanMeHoBaHHeM — Homo erectus (1eno-
BeK npamoxonammif). C 300J0rHdecKoi
TOYKHM 3PEHHSA 3TO OJUH NOJIUMOPGHBIA BUA
(WM KOMIUIEKC BHIOB).

OtxpoiTe Jiobya ABaHCKOTO MHTEKaH-
Tpona— «HeJOCTAIOIIEro 3BeHa» B POJOC-
JIOBHO#  YesloBeKa —ObLIO HCTHHHBIM
TpuyM$OM MaTepHATNCTUYECKONH HAYKH.

Hpesueittune npeacrasutenst Homo ere-
ctus—1nepBble ABAHCKUE MUTEKAHTPONbI BO3-
pactoM 1[,5-1,9 man. ner. O6beM ux mo3ra
cocrapasan 800 cM3. BonpuMHBCTBO sABaH-
CKMX [HTEKAHTPONOB HMEIOT BO3pacT
0,5-1 man. ner. Cpennuit 06beM HX Mo3ra
cocrapasan 860 cM? ¢ xoJnebaHUAMH Y OT-
AeMbHBIX WHAMBHAOB OT 775 mo 975 cm3.
OcTaHKH 3THX CYLLECTB OOHapyXeHB! Moa
CJI0EM BYJIKAHHYECKOTO MEILIA, H MO3TOMY
npu HUX He OOHapyxXeHbl opyaus. OmQHAKO
ypOBeHb Pa3BUTHS SABAHCKOTO NHUTEKAHTPO-
Na yxa3blBaeT Ha BO3MOXHOCTb H3rOTOBJIE-
HHSL MM OpYIMH.

Haub6osee n3secTHbiMU ¥ GOTaTHIMH Ha-
X0JKaMH apxaHTponoB BHe MHOOHe3nH M
Bocrounoii Adpuxku SBAAIOTCA HAXOOKH
CHHAHTpomna (KMTaHCKOro IMHTEKaHTpONa—
Homo erectus). Onn 6b111 caenansl B 50 kM
K toro-danaay ot IlexuHa, y cema Uxoy-
Koynsn. Ilo ceoelt mMopdosiorun cuUHaH-
Tpon AOBOJIbHO OJIM30K K ABAHCKOMY IMHTe-
KaHTpOIy, HO HeCKoJbko 0ojiee pa3BHT.
Cpeaunit pocT MyXckuX ocobeit gocruran
162-163 ¢cM, a xeHckux — 152 cM; oObeM
Mosra-oT 915 npo 1225cMm3 (B cpen-
HeM — 1050 cM3). CuHaHTpON OBLT OHUM U3
HauboJiee pa3BUTHIX npeacTasureneit Homo
erectus, od »us 500 Teic. JeT Ha3zand, a Mo
HEKOTOPbIM JaHHbIM — 200-300 ThIC. €T Ha-
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3ad. BaxHeHmmM 37eMEHTOM ObITOBOM
KYJbTYpbl CHHAaHTpPONa KPOME MPOM3BOJ-
CTBa pa3JIMYHbIX OpYyauit 6611 oroHs. B apy-
FMX MECTOHAXOXKICHHAX, B 4YaCTHOCTH B
yiiense OngoBaid, ciepl NOJIb30BaHUS OT-
HEM He YCTaHOBJIEHb! HH B IU1actax ¢ Homo
habilis, H¥ B IIACTax ¢ OJAOBAHCKHM THTE-
kaHTponoM. B Uxoy-KoynsH oOHapyxeHb!

. YE€TKHE CJICAbl OrHA — YIJIK, NCNen, OGFOPCB-

mHe kxaMHH. MMeloTcs Bce OCHOBaHHsA
yTBepXaaTh, 4To S00 ThIC. JIeT Ha3aJ 4elo-
BEK yxe noausi ¢axen Hax roJIoBOH M Io-
Hec ero BIepeA—-K Tmporpeccy.

B EBpone M3BeCTHBI 4e€Tbipe HAaXOAKH
Homo erectus, Hanbosee U3BECTHOH U3 KO-
TOPBIX ABJIAETCA FeitaenbOeprckHii uenopex.
OunHa U3 HUX —4eaI0CTh, OOHapyXeHHas B
1907 r. 1 npuHajiexaBllas apXxaHrpomy,
XUBUIEMY B TIOHL-MHHIEIbCKHI MexJe-
HHKOBBIA mnepuonx (oxosio 500 Thic. net
Ha3an).

KpynHble HaxOOKH apXaHTPOINOB cle-
jganbt B CesepHoii, BocTrounoit u FOxHo#
Adpuke. 310 —atnanrpon (AJKHp), ONAO-
Baiicknit nmutexaHTpon (Bocrounas Adpu-
Ka), tenautpon (FOxuan A¢puka). /lpes-
Heliliel M3 HUX ABJAAETCS TENaHTPOlN, KO-
TOpBIH pacCMaTpUBaeTCs KaK NepexoaHas
dbopma ot Homo habilis x Homo erectus. Te-
JIAHTPOII XWI OAHOBPEMEHHO C MO3AHUMH
aBCTpaJIONUTeKaMu U Xxabuwiucamu.

ApxaHtponst (Homo erectus) BHellle
OBLIM OYEHb MOXO0XH Ha COBPEMEHHOTO 4e-
JIOBEKA, XOTH H OTJHYAJIHCh HEKOTOPHIMH
CYIIECTBEHHBIMH 4EPTaMH: CHJILHO BBICTY-
Harollleif poTOBOH 4acThiO, HU3KHM H IIO-
KaTbIM J60M, TUTOCKHM HeOOJIBIINM HOCOM.
o cpaBHEHMIO ¢ XaOHIMCaMH apXaHTPOIIbI
3HAYMTENBHO Gojiee pa3BuUThl. OOBEM HX
Mo3ra B cpeHeM coctaBnana 1000 cm3. Ve-
JIOXHUNACh M CTPYKTypa MO3ra, B KOTOPOM
YBEJMYEHHE KOpbl OONBUIMX nosyliapui
CTAHOBHJIOCH HepaBHOMEPHbIM. OcobeHHO
6bICTPO Pa3BUBAINCH HEKOTOPBIE YYACTKH B
TeMeHHo#t 006,1acTH M B TOH 4aCTH KOPBbI, KO-
Topasi CBA3aHa CO cnermuyeckuMHu (yHK-
LMAMH ciioBecHoro obmenus u tpyaa. Ha
XOpOLUO COXPaHUBLICHCS BHYTpPEHHeH mno-
BEPXHOCTH Yeperna sBAHCKOTO MUTEKaHTPO-
na HabmogaeTrca acummeTpus 6oposa ro-
JIOBHOTO Mo3ra. B nesom nonymapuun 106-
Has 4acTh MO3ra uMeeT 6oJiee BbIPaXKEeHHBIH
TOMMHHIHBIH XapakTep, 4TO, BEPOSTHO,



obs3aHo 6osiee CHILHOMY pPa3sBUTHIO IIpa-
BOi pyKd. 3Ta THIIMYHO YeJIOBEYecKas dep-
Ta, CBA3aHHas C HNPOHM3BOACTBOM ODYAMH,
ellle CHMJIbHEE BLIDAXKEHA Y CHHAHTpOIA.

B spomouun Mosra ApeBHUX JoaeHd
NPOUCXOOHNT YCHJIEHME CHELU(PHIECKUX To-
MMHHIHBIX 00J1acTeit, CBA3AHHBIX C TPYAOM,
NOHATHAHBIM MBILUUIEHHEM H WICHOPA3-
JIEJIbHOM pevblo, KOTOpble HauboJ1ee pa3Bu-
BalOTCA Ha clieAyiolleit CTyneHH 4eaoBeye-
CKOTO poja.

Cpenuuii poct apxaHTponoB Obl pas-
JINYEH B Pa3/IM4HbIX obsacTsax obutanus. ¥
CHHAHTPOIIOB OH COCTaBJIA 0KOJ0 150 cM y
xeHuH 1 160 cM y Myx4uH ; Ha SIBe XUIH
6onee kpynHble nutekantponbl (175 cm).
HUx pykn 6buin HoJice pa3BUTHI NO CpaBHe-
HHMIO C XabHiHcaMu, HO Bce ellle Jajiekd OT

3ATAJIKA

COBEPIIIEHHOMN 4YenoBedYeckoit pyku. B npo-
Lecce 3BOJIIOUMH BHICUINX TPUMATOB pa3Bu-
JICb TPH OCOOEHHO BaXHbIE HEPThI:
BbIIpAMJICHHAA IOXO4Ka, pa3BHTble [UIst
yMeJio# paboThl pyKH, OTHOCHTENBHO 60JIb-
ILIOH roJIOBHOH MO3r. ['1aBHBIM oT/IH4YHEM
4eJIoBeKa CTaJl TPYA. 3aKOHOMEPHBIH XOI
IBOJIIOLIMH IPUBEJI K HOCTEIIEHHOMY Iepexo-
Iy OT 00e3bsIHbI K 4€JIOBEKY. ITO MPOU3OLL-
JIO ITyTeM aKTHBHOrO NMPHCIIOCOOIEHUS K U3-
MEHSIOLINMCA YCJIOBUSM cpeabl. IIpapoau-
HOIl uenoBexa, OeccriopHoO, apseTca Adpu-
Ka, HO B MIPOLECCE 3BOJIIOLHH €ro poauHOM
CTAHOBATCA M pa3jIH4Hble 00JIACTH A3HH H
KOxHoit EBpombl. MoxeT 6bITh, JTyHllie Bee-
ro Bblpa3un 310 A. Bpeilib, cka3as,
4YTO KOJIbIOENb 4YesoBevecTBa ObLIa Ha KO-
Jecax.

HEAHAEPTAJIBLIA

Bo MHorux obnactax Esponsl, Abpuku,
Asuu u UHnoHe3un oOHapyXeHbI OCTaHKHU
JpEeBHUX JItoAeH (1aJIEOaHTPONOB), XKUBLLUX
20-30 ThIC. IET A0 H. 3., TOTAa KaK 4eJIOBEK
COBPEMEHHOrO  THIAa  MOABMICA  3a
50-60 TeIC. JeT m0 Hux. CJea0BaTEsbHO,
HeaHJepTaJblbl B MOCJIEAHHE TOOBl XHIH
cpelM JIIoAeH COBPEMEHHOTO THIIA — HALITAX
HpapoauTeNeif KpoMaHbOHUeB. MXx Hcues-
HOBEHHE 3araflo4Ho.

Heaunnepranvus (Homo neandertalensis)
3aHHMAIOT NEPEXOIHOE MECTO MEXIY APEB-
HEeMIIUMHU JIIOABMH (apXaHTPONlaMH THIA
Homo erectus) n nepBbIMH IIpeICTaABHTENA-
MH Homo sapiens—xpomMaHbOHUAMH. KX
Ha3BaHME NPONCXOOMT OT mewiepbl Hean-
JiepTalb, pacnoJIokeHHOH Bo3je [roccesn-
nopda (PPI'), roe BrepBbie ObLM OGHApY-
EHbl MX OCTAHKH.

Heannepranbusl npu pocre 155-165 cMm
HMEJIH [IPONOpLMH Tela, OM3KHE K COBpe-
MEHHOMY uesioBeky. JIazoHu pyk ObLin M-
pokumH. JIo6 Obl1 HM3KHM H clerka mo-
KaTbIM, CHJIbHO BblOAroluecs OpOBH, M-
pokoe suno. Mo3r Tak Ha3bIBaeMOTro KJac-
CHYECKOTO HeaHaepTaiblia uMea o0beMm
oxosno 1300-1600 cm?, xota dopma uepena

OTJIHYAJIaCh OT Yepena COBPEMEHHOIO YeJIo-
peka. MHTepecHo, yTo paHHue GopMbl (TaK
Ha3bIBACMbIA INPOrpeCCUBHBIH HeaHOEpTa-
nen) uMeroT OoJsiee HeOaHTpOINHble (ca-
IMEHTHbIE) 4epThl, 4eM Oonee no3mHUE
KJIACCHYECKHE HEAHAEpTablIbl.

B xope ronopHoro mMosra y HeaHACp-
TajiblleB ObUIM CHJIBHO Pa3BHTHI LEHTPBI,
HMEIOLIME CBA3b C JIOTHYECKHM MBblIILIe-
HHeM. JI0 HacTOSILEro BPEMEHH H3BECTHO
6osee 400 Hax0OIOK KOCTel HeaHAEpTaJIbLEB
B EBpone, Adpuke, Asuu u Huaounesuw,
BMECTE ¢ HUMH OOHapyXeHbI H IECATKH Thl-
cA4Y KaMEHHbIX OpyaMid. 3TO CBHAETENb-
CTBYET O AOCTATOYHO BHICOKOM YPOBHE pa3-
BHUTHA JPEBHUX JIIOJEH: Opyaus HeaHjep-
TaJblieB ObUIM BeCbMa pa3HOOOpa3Hbl; OHM
OpraHU30BbIBAIIH KOJJIEKTHBHYIO OXOTY ; MX
KWIHIIA OBUIM  JOCTATOYHO  CJIOXKHO
ycTpoeHbl. OHHM H3 CaMbIX CEHCALMOHHbBIX
OTKDBITHH, CBA3aHHBIX C XH3HBIO HEAHEP-
TanblieB, ObUIa HaX0JIKa HECKOJIBKO JIET Ha-
3aa norpebenns B neiuepe Mlanunop (Un-
[Hs), KOTOpOE HOCHMT SBHBIE CJiefibl pH-
TyaJbHOro obpsga: Tpyn OBl TOKpBHIT
MHOXECTBOM 1IBETOB. AHAaJM3 CIOp U Mbl-
JIbLBI LIBETOB MOKA3aJl, YTO 3TO U3BECTHBIE H
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Tabauna 6. MogpasneneHus 4eTBEPTHYHOIO nepHoIa

ﬂaTHPOBKK 0 H3O0TOIHBIM Apxconormecxuc noapasaenicHus

Teonorudeckue
noapa3ac/ICHUs NaHHbIM, TOabl
IMocnenenunxosas snoxa 1200
3500
5500
6500-8500
12000
Biopm 80000
Pucc-Bropm 125000
Pucc 250000
Munaens-Puce 425000
Mungens 475000
IMonu-Munaens 550000
Tonu 600000
Bumnagpatk 2 MUIH.

XKenesuwiit Bex

BpoH30BbLI#t Bek

XankomuT (MeoHbIi BEK)

Heonut (HoBuINf KaMeHHbIH Bek)

Mesonut (cpeaHuii KaMeHHBIA BEK)

ITaneonut (apeBHMHl KaMEHHBIA BEK)

Ipumeuanue. VintepBansi speMenu - 6e3 Maciutaba. JatupoBk# g0 BospacTa 40000 neT moayueHsl No H30-
tony MC, a Gonee OpeBHHE—IO KajJHH-aPrOHOBOMY METORY.

CEeroJHsi BHbl JIEKAPCTBEHHbIX PAaCTEHHUH.
He Obu1 au 3HakOM HeaHaepTajiel ¢ Ie-
JIeOHBIMH  CBOWCTBaMHM 3THX pacTeHuit?
HUmMeroTcs Bce OCHOBAaHHA TNpEANOJaraTtsb,
4TO Y HeaHAEPTa/blieB HAYajiOCh Pa3BHTHE
Y4JICHOpA3AeJbHON peyu.

HeaHpepTanblibl BecbMa HEOOHOPOIHAS
rpynna. KpoMme Tak Ha3pIBaeMBIX KJ1acCHYe-
CKHX M IPOTPECCHBHBIX HEAHIEPTAIBILEB H3
EBpomnbl M3BECTHO HECKOJIBKO [PYTHX HX
BETBEH, HampHMeEp POJE3UHCKHH YelIOBeK,
yesoBek ¢ peku Cono (0. SBa). ¥ Beex HeaH-
IepTanbleB 0ojiee apeBHHE GOPMBI HMEIOT
60Jiee NMPOrpecCUBHBIE YEPTHI, HEXKEIIH T103-
aHue. IMeHHO paHHMe (MPOTPECCUBHbBIE) HE-
aHaepTasibilbi JAJH OPAMOE POJOCJIOBHOE
Hayajo CarHeHCaM.

MHorue y4eHble CHHTAIOT, YTO NEPBbiE
HeaHIepTaabUbl ObLIH HEHTPAILHBIMU B OT-
HouleHud pacel. [Ipu pacceeHHH M HHTe-
rpauiu MOy AU MTPOH3OILLIO
npucnocobsieHHe K YCJIOBUAM 3aHMMaeMoH
ofnacTy ¥ BO3HMKIM packl. CrenoBartelb-
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HO, PacoBbIE YePThI —-adaNTUBHbIE (IPHCIIO-
coOMTENbHBIE), a HE KOPEHATCA B pas-
JIMYHBIX poaocoBHBIX. Ho He cremyeT cuu-
TaTh, YTO BCE NPU3HAKU pac aJanTHBHBI.
H3BecTHO, YTO Y aMEPHKAaHCKHX HMHACHIIEB
OTCYTCTBYeT rpymmna kposd B. Bepostno,
reHd B 6but 3ametnie resoM O B pesysbTarte
Clly4aifHbIX mpoleccoB B mnepudepuyeckoit
YaCTH apeasia P MHUTpalul MOHTOJIOROB
3 Asun yepes Kamuatky u UykoTky B
Amepuky. Bce coBpeMeHHblE JIOOM OTHO-
caTCcs XK OAaHOMy BHAY - Homo sapiens u
HUMerT o0lliee MPOUCXOXKIEHHE.

Cornacuo JI. JIuxu, pasgeneHue poaoc-
JIoBHO# poga Homo npou3olwuio B paHHeM
IUIeACTOLIEHE U IUTHOLEHE (2—3 MJIH. JIET Ha-
3al), B pe3ysibTaTe 4ero oopasoBasmch ABe
POOOCIOBHBIE JIMHUH : OHA BEAET K COBpe-
MEHHOMY H€JIOBEKY (4epe3 MPOTPeCCHBHBIX
HeaHAepTaJblieB), a JApYrasg 3aBepluaeTcs
MHUTEKAHTPONAMH M KJIACCHYECKMMM HeaH-
JepTajblaMy.

Ho uTo ciyunsiocs ¢ HeaHAepTAIbIAMH ?



N 3BecTHO, 4TO Kj1accHYecKue (IIO3IHHE) He-
aHAepTablbl ObLIH ropa3io CuibHee Gu3n-
Y€CKH, YTO PUHECTIO UM YyCIex B Oophle 3a
CYIIECTBOBaHHE C MPOIPECCHBHBIMH HeaH-
nmepransuamu. Iocneanue Oblu GU3IHYECKH
cnabee, HO UMeNH OoJjiee CHAbHYIO OPraHu-
3aLMI0, KOTOpas MpHBeNa K COBPEMEHHBIM
mronaMm. Heanaepranbisl co3gaiu CBOEO-
6pa3HyI0 KyJbTypy — TaK Ha3bIBAEMYIO My-
CTBEPCKYIO KYJBTYPY KaMEHHOTO BeKa
(15040 TBIC. NIET OO H. 3.).

OnnH U3BECTHBI AHTPONOJIOT OCTPOYM-
HO 3aMeTHJ1, YTO HEaHJepTasiell 3MOXH Lia-
nens (100-60 Teic. neT g0 H. 3.) Mor 6w
CHOKOMHO OKOHYHTb COBPEMEHHBIH KOJI-
JieDK, TeM boJiee YTO O CBOMM MaHepaM H
TIpUYecKe OH He oCOOEHHO BBIOENICA OBl
cpeay npyrux cryaeHToB. OnHaKo y HeaH-

IMTOABJIEHHUE
PA3YMHOI'O

JpeBHeitinit «canueHTHBIR» NaeoaH-
TpONn—TaK Ha3blBaeMbIH YEJIOBEK H3 Ile-
wepsbi Kadsex (M3panns) —xun 70 TriC. net
Ha3ajA. JTO NepeXOAHblil THN K COBPEMEH-
HOMYy u4esnoBeky —Homo sapiens (4enoBex
pasymHsIi). [IpeBHeiiiline OCTaAHKH CalHeH-
ca (HeoanTpoma) wu3BectHol B IOxHoi#
Adpuxe (60 Toic. net) U Ha pexe Hua,
o. Kamumanran (40 ToiC. JIeT), a nepBbIe Ha-
xoaku B EBpone umerot BospacT 35-38 Thic.
JieT. BriepBble OCTaHKH HeoaHTpona ObUIH
obHapyxeHs! B 1868 r. B netiepe KpoMansn-
oH (dpaHumMs), OTKyJa MOET Ha3BaHHE
nepBbiX NpeAcTaBUTENEH cartueHcoB — Homo
sapiens fossilis. KpoMaHbOHel HMeeT BCE
4epThl Y€JI0BEKa COBPEMEHHOI'O THIIA: POCT
180-187 cm, o6eM Mo3ra no 1600 cm3. Ha-
XO[KH KPOMaHbOHIIZ H3BECTHBI M B Hallei
CTpaHe, HO KX HCTOPHSA HE OTHOCHTCH K
npeAMeTy AaHHOM KHMTH.

HIcKkmoYMTEIbHBIM ~ NPEUMYIIECTBOM
KpOMaHBOHIA (HEOAHTPONA) Neped HeaH-
JAepranbleM Oblia ero TpyooBas AEATENb-
HOCTb. IMEHHO 3TO0 clienano Xu3HeHHO He-
o06XoanMbpIM  obbeaMHEHHE YyCWIHE OT-
JeJibHBIX MHIMBHAOB B 3allUTE, OXOTE,
Tpyze. HyxHo OblIO COXpaHSTH He TONBKO

AepranblieB ObutH cnabee pa3BHUTHI [ICHXO-
comMabHble 4epThl. KpoMe Toro, u3-3a cy-
LIECTBOBAaHHA MaJbIMU IpynmamH 6JiM3Ko-
POACTBeHHBbIE Opakyt MPHBEIM K MOCTEINEeH-
HOMY CHHXEHHIO XN3HECIIOCOOHOCTH BHAA.
Mopdonoruteckne 0COGEHHOCTH HeaH-
JIepTAJIbCKOTO YEeNIOBEKA NPE/CTaBISIOT €r0
KaK CyIIeCTBO, HEAOCTATOYHO MPHCIOCO-
6JIeHHOE K COIMAIbHOM XH3HM H3-3a MOA-
YEePKHYTOH arpeccMBHOCTH M ciabo pas-
BHUTBIX MO3TOBbIX LEHTPOB, HIPAIOIUX
CIOCPXXHBAIOUIYIO POJIb B MOBEICHHH.
OrpoMHy0 poJib B HCYE3HOBEHHH HEaH-
JepTajbleB ChIrpajH MPEeACTABHTENH CO-
BPEMEHHOTO YeJIOBEKa, KOTOpbie Barogaps
CBOEH COLMAILHOM OpraHU3alUH CMOIJIH
ObIcTpee pa3pelIMTh NPOTHBOPEYHS, CTOAB-
IIHe TOrAa IEpel 4eJOBEYECKHM POJOM.

YEJIOBEKA

Zeteil — Oyayuiee, HO M CTapbIX Nioael —co-
KPOBHUILHHULY XH3HEHHOro ombita. [locre-
NIEHHO CKJIAJbIBAJINCh HOBBI€ OTHOILEHHUS,
BBIPHCOBBIBAIHCh TPEHMYILIECTBA XKH3HU B
xosutekTuBe. Poxaanoce uenoseuecTBo.

Y Homo sapiens pa3BUTbI Takue CBOW-
CTBa, KOTOpbIE CO3JalM BBICOYAMNIYIO CTe-
HeHb COUMATBLHOCTH 4EJIOBEKAa. DTO MO3BO-
JHII0 eMy ObICTpO pPa3BHTbL BBICOKYIO MaTe-
pHaNBHYIO KYJBTYPY, YCOBEPUICHCTBOBATH
peyb M MOJIOKUTH Hayalo uckyccTBy. Camo
HCKYCCTBO KaK OOIIeCTBeHHBIH BHA Jea-
TEAbLHOCTH OKa3aJI0 CEPbE3HOE BIMAHUE HA
JBOJIIOLIMIO YEJIOBEKA, NOTOMY YTO B MCKYC-
CTBE IPOUCXOHUT spyaiiiliee CoYeTaHHe Tpy-
Jia, MBILLIJIEHHA H peyd. BeukonenHble pu-
CyHkM kpoMaHboHUeB (30-10 Tbic. ner 10
H. 3.) BCE €lll¢ YIUBISIOT HAC M3AIIECTBOM
JIMHMH ¥ APKMM OCMBICJIEHHBIM Habmoze-
HUEM JKUBOTHBIX, YTO BBIPAXAETCH B Bbl-
Jarolleiics cuile U 3HEPrHYHOCTH PUCYHKA.

Bo3HukHOBeHHE COBPEMEHHOTO 4ej0Be-
Ka XapaKTEepH3YeTCs UCKIIOUUTENbHbIM OY-
XOBHBIM H NCHXHYECKHM Da3BHTHEM, KOTO-
pO€ BBIBEJIO IBOIOLHIO YEIOBEKAa U3 PAMOK
gpcTo GHOIOrMdecKoil IBOJIIONNH U NMOCTa-
BHJIO €70 MOJ BJIaCTh COLMABHBIX 3aKOHOB.
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B cBoe#t ucTOpUM HEIOBEYECTBO MMEET
BEJIMKME JOCTHXKEHHA, IBA H3 KOTOPHIX OKa-
3aJIH U OKa3blBAIOT MCKJIIOYHTENLHOE BJIHS-
HME Ha ero pa3BuUTHE: 1) HeoJMTHYECKaR pe~
BOJIFOIMS — OIOMALIIHUBAHAE XHBOTHBIX H
pasBe/lcHHe KyJbTYPHBIX PpacTeHHit — OCBO-
60 aaeT yenOBeKa OT MOIHOMN 3aBUCUMOCTH
OT OKpYyXatolleit cpeapl. ITa 3aBHCHMOCTb
ocTaeTrcsi, HO npuHoOpetaeT Opyro#f xapak-
Tep-4€J0BeK C MOMOHILIO TPYAa MOXET
cHabxaTh cebs nuIledf ¥ HANPaBJIATH HEKO-
TOpbIe TNPUPOJHBbIE MPOLECCHI; 2) HAYYHO-
TexHUYeckas pepomoinus XX B., B pe3yJib-
TaTe KOTOpPOH YeJOBeK IOJIyYHJl B CBOH
pyku orpomHble cuibl. Kak 6yayT ucnosm-
30BaHbl 3T CHJIbI, 3aBHCHT OT COLMANBHOM
OpraHM3alMd H pa3yMa 4eJIOBeYecTBa.

C nosBlieHHEM 4Y€JIOBEYECTBA HACTyNaeT
HOBbIH 3Tanm B 3BOJIIOLUUM, Ha3BaHHBIH
«HOOChepoiD», B KOTOPOH BJACTBYET 4eJIO-
Bek. Ha HoBOM oJrame 3HauMTENBHO OCha-
6seTca BusiHue 6HON0rHIeCKHX HAaKTOPOB
Ha OJBOJIIOLMIO, HO YEJIOBEK OCTaeTcs
HBbIM CYULIECTBOM, BBEACHHBIM B HOOC(HE-
py ©6uosormyeckoit 3pomouuedi, H ee 3a-
KOHBI, XOTH H B ocnabyieHHoH dopme, npo-
JOMKAIOT Ha Hero Bo3ackcrBoBaTh. Ha
HbIHEUIHEM JTane €CTECTBEHHbIA oT6op
urpaer cTabuIM3MpYIOLLYI0 poJb B HHos0-
FM4eCKOR OPraHM3alMK 4YeJIOBEKa.

CunbHee BCEro Ha 4eJIOBEKa ACHCTBYET
MYTauMOHHbIH npouecc. MyTauun u ree-
TH4eckHe KOMOMHAUMM HOANEPKUBAIOT
YHHKAJIbHBIR XapakTep JIF0OOro WHAWBUAA.
Bcrneacreue  3arpsi3HEHMs  OKpyxXalolled
cpeabl KOJAMYeCTBO MYTAlHif MOXeT NOBbI-
CHTBCH.

ITo-BuauMoMy, €IMHCTBEHHBIM 6HOJIO-
TH4eCKUM (akTOpOM, KOTODBIH HOTEpsa
CBO€ 3HAaY€HHE B 3BOIOLMM YEIOBEYECTBa,
ABJISETCA U30NALUNs. PeBosiolus npou3son-
CTBa, HA4aBLIAACA NIPH KalWTaJIN3Me, IOpo-
X AaeT F’UraHTCKOE CTOIMIOTBOPEHHUE THOJEH,
MIPOBOLIUPYET NMOCTOAHHYK) MUIpalMio (He
rOBOPA yX O COBpeMeHHOM Typu3me!). Bce
3TO JMKBHAHPYET MEJKHE H3OJHPOBAaHHBIC
OOILIHOCTH U B UEJIOM HMeeT DoJIbILIOE 3HA-
ueHHue s oborauieHus reHodoHIa yenoBe-
4ecTBa.

«BosHBI KU3IHMY» —~U3BECTHBIA (akToOp
3BOJIOLIMH, KOTOPBIH B HPOLLIOM Hrpan
6OJbIIYyIO PpOJIb: BCIOMHMM TNaHAEMHH
YyMBI, X0JIepsl, TpUnna. B Haule BpeMs yuc-
JIEHHOCTb 4eJIOBEYEeCTBA IMOCTENEHHO pac-
TET, HO Mpeanojaraerca, 4To K cepeamHe
CIeQYIOILEro Beka OHa CTabHan3upyercs.

[TosBneHne pasyMHOro 4eJIOBEKa O3Ha-
4aeT KaYeCTBEHHBIH CKa4oK B MEPEXOnAe OT
6HOJTOrHYeCKO#t IBONIIOLMU K COLMAJIBHOM
HCTODHH.






8. BYIVIIEE
HAJIEKOI'O ITPOIIJIOTO
YCKOPEHUE
3BOJIIOLIMH

OrHeHHO-KpacHBIif [1ap COJTHLA 3aKphbl-
BAETCH CTOAILLEH HAPOTHB BEPIINHOMH, U Be-
yepHHEe CYMEPKH MeIJIEHHO CIOYCKAIoTCH Ha
NpU3payHble OKPECTHOCTH. B Moeil namsatu
BCILTBIBAET CTHUXOTBOpeHHe JlamapTuHa:

Kyna yxoauum Thi,

CseTuno orseuBeTHoe?

M Houb, u obnaka, U mabIM,

U nena Ha BosHax, W mpax,

U BpemeHa MOU 3aBETHBIE,

Kyna nerute Bbl, KyJa Mbl BCEe JETUM?

B HacTynarouieii BeuepHeit THILIMHE CIbl-
IIIHee CTAHOBHTCA LIYM PEKH, YCTPEMJISIO-
uiel Biepen CBoM BoAbl. B 3Toii yacTH pexa
TOpHasA, H B €¢ CTPEMHTEJbHOM TEUEHHUHU
6JielieT MHOTO OPOTOB U KAMEHHBIX IJIbIO.
O6pa3syeTcsi MHOXECTBO BOIOBOPOTOB MU
OMYTOB, HEKOTODBIE CTPYM JaXe CJerka
IOBUKYTCA Ha3sad., HenpepbiBHOe TeueHHE
PEKH HATIOMHHAeT MHE 3BOJIIOLHIO — BEUHO,
KakK ¥ peka, ycrpemiieHnyio Bnepea. Ha ee
OYTH TaKke BOSHUKAET MHOTO MOPOroOB, OT-
KyJa-TO BbIPACTalOT MOYTH HEMpPeOoJIo-
JIUMBble Nperpajbl —OHH HEMHOIO yMEHb-
LIAIOT CKOPOCTh TEYCHHS, OTKJIOHSIOT B
CTOPOHBI MEJIKHE «CTPYH», @ HHOrja Jaxe
obopaunBaroT ux BenATh. Ho riaBHbIA HO-
TOK 3BOJIOIIMH, KaK PeKa, BCET/1a yCTpeMIIEH
BOEpPEN U ABHKETCA C YCKOPEHHEM.

Vckopenne (axcenepaiys) — OTJIHYH-
TeJbHas 4epTa 3BOJIIOLHH; BIEPBBIE 3TO
ObL10 HOQYEPKHYTO aKaAeMHKOM
A. H. Onapussim.

[Tocne BO3HUKHOBEHHA XH3HH Ha 3eMJe
€¢ SBOJIIOIIMSA XapaKTepH3YeTCH TeHACHLMEN
K TOCTENEHHOMY YCKOpeHHIO. OT BO3HHKHO-
BEHHA HEPBBIX XHBBIX CYUIECTB (OKOJIO
3,5 muipa. JIeT Ha3ad) 4O EpPBOTO MaccoBO-
ro pa3BUTHA MHOTOKJIETOYHbIX B BEHJICKYIO
Jnoxy mpouuto 6onee 2,5 mapa. jaer. Hnsa
JOCTHXEHUS OTPOMHOTO Pa3sHooOpa3st Ku-
BOTHBIX U pacTeHuit O6bL10 HeobXoaMMO
0x0210 400 MJIH. N€T, L1 PAa3BUTHA MIIEKO-
NUTAOMIMX U NTHI—okoo 100 MuH. JeT,
NpUMATOB — 0K0J10 60 MJIH. J1eT, TOMUHUI —

IMpupona 3uath He 3HaeT O OblIOM,
Eif uyxapl Hallh NPU3PAUHbIE
robl,
W nepen Heit MBIl CMYTHO CO3HaeM
Ceba caMux --JIHIIb TPE30I0 TNpH-
POk

d. ToTues

0K0J0 16 MJH. JeT, Ui poda 4YesloBeKa—
6 MutH. s1eT, ans Homo sapiens — 60 ThIC. J€T.

JpeBHuif kaMeHHBIH BEk (MaJICOJIHT)
IPOAOJIXANCSA CTOJIBKO XK€, CKOJIBKO MOCe-
JIYIOLIME HEOJMT, OPOH3OBBIA M KeNe3Hbii
Beka. CoBpeMeHHas Hayka 3apoAwJiach
okosio 300 set Hazand. Bech xon pa3suTHS
CBUETENLCTBYET 00 YCKODEHHMH.

[Iseifiiapckuil  uHxenep ©  usocod
T. Bitxenbbepr BecbMa 06pa3HO ONMUCHIBAECT
TEMIIbI MPOrpecca 4eoBeYecTBa:

«IIpeanonaraercs, 4ToO BO3pACT 4eJIOBE-
yecrpa 600 Toic. sieT!. IIpeacraBum cebe
JIBIDKEHHE 4esIoBeYecTBa KaK MapadoHCKuit
Ger Ha 60 KUIIOMETPOB.

Bosbias 4acth 60-KkUJI0METPOBOTO pac-
CTOSIHHUS TPOXOJUT MO OYeHb TPYAHOMY IIy-
TH—4epe3 JeBCTBEHHble Jsieca. Mbl Majo
3HaeM 3TY 4YacTh, TaK KaK JIMIIb B KOHLIE, Ha
58-59-m xugoMeTpe Oera, BCTpevaeM BMe-
cTe ¢ nepBOGLITHBIMU OPYAMAMH PHCYHKU
MElEePHBbIX JIoAeH KaK IEpBbie NPH3HAKH
KyJbTYPHI H €[Ba JINUIb Ha NOCJICIHEM KH-
JIOMETPE NMyTH TIOABJIIETCS BCe HOJIbILE TIPH-
3HAKOB 3eMJIEJIEIHS.

3a npecTH MeTpoB Ao ¢uHHIIA Aopora
yXe TOKpbiTA KaMEHHbIMM IUIMTAaMH, Mbl
MHHYEM DHMCKME KPENoCTH.

3a cro MeTpoB 10 GuHMINA HAll OEryH
npoberaeT uepe3 CpPeHEBEKOBbIE TOpoAa.

Ho ¢unuiia ocraercs ewe 50 MeTpos;
TaM CTOMT 4YeNOBEK, KOTOPBbI YMHBIMH H
HOHMMAIOUIMMH TJla3aMH CleluT 3a Oe-
rom,-310 Jleonapao na Bunuu.

Ocraercs Toabko 10 Merpos! OHu Ha-
YHHAIOTCS NPHU cBeTe (akesoB M MPH CKyI-
HOM CBETE MACJSHBIX CBETHJIbHHKOB.

Ho npu cTpeMHTEILHOM DbIBKE Ha MO-
CHAEOHMX 5 MeTpax MPOMCXOAMT 4yRO: CBET
3a7MBaET HOYHYIO JOPOTY, MALUUHBI INYMSAT
Ha 3eMJI€ U B BO3/yXe U NOPaXKeHHbIH beryH
OCneIUieH NpoxekTopamu GoTo- 1 TesieKop-
PECIIOHIICHTOBY.

1 Mo 1920-x ro10B CYHTAJIOCh, YTO HEJIOBEK
nosBuwics 600-700 ThiC. neT Hazax.
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Jiixenbbepra TPEBOXKHT ITOT CTPEMHU-
TenbHbit Oer. OH copaluMBaeT — HeykeJn
CTPEMHUTENBHOE ABHXKEHHE YEJIOBEYECTBA K
HayyHO-TEXHHYECKOMY TIPOTPECCY MOXET
0Ka3aTbCs ABHXCHHEM K €ro rubenu?

BeccnopHo, 4TO pa3BUTHE 4€JIOBEYECTBA
onpeleNifeTCs [IPYTMMHM  3aKOHaMH, OT-
JIMYHBIMHM OT 32KOHOB GHOJIOrH4ecKOH 3BO-
mounu. Ho 3Bomouns Xu3HH M HEXHUBOR
NPUPOAbl B [EOJIOTHYECKOM NPOUILIOM —
NPOUECC OUAJICKTHYECKHH, KOTOPOMY Ha-
crosiiee 06513aHO CBOMM CYILIECTBOBaHHEM.
Ha posrom myt# ku3HH CKBO3b TJIyOHHBI
BpPEMEHH MOXHO OOHapyXHUTh NOpPA3UTEb-
HylO CBA3b MeXJy oburtarensMu 3eMiiH U
NIPEEMCTBEHHOCTBIO Pa3BUTHA KJIHMAaTa H
nauawadra, nepuosaMu HeGHIBAIOrO pac-
LBET2 H 3MOXaMH I'MOEJIBHBIX HCIBITAHHIA.
Ho xu3Hb HUKOTr 1A HE OCTaHABIHBAIACH, HE
Hcye3ana, IOTOMY YTO ABHXeHHE ObLIO ee
criaceHueM M ee OyayIuM.

CoBpeMeHHas cpefia, B KOTOpO# MbI KH-
BEM, H3MEHAETCA C HCKTIOUHTEIBHOMH CKOPO-
CTblO; CeH4ac 3a JECATHICTHA NPOHCXOAAT
H3MEHECHHA, KOTOPBIE B MPOLLIOM MPOUCXO-
JWIH 32 MIJUTHOHBL JieT. 3 ueropuu 3Bo-
JIIOLIHH XOPOIIIO H3BECTHO, YTO CTAJNO C CYy-
1LIECTBAMH, KOTOPBIE HE CMOTJIH HJIH HE yCIie-
JIM NPHCIIOCOOMTBCA K HOBBLIM YCJIOBHSIM.

Uenopek 1no mnpUpoAe ONTHMHUCT, OH
FOPAMTCA CBOMMH [JOCTHXKEHUSMM, HO He
cremyeT 3abbIBaTh, YTO 3aKOHBI MPHPOJIBI
BJMSAIOT M Ha Hero. YesoBeuecTBO MOXKET
CO3HaTeJFHO M lejecoobpa3Ho BO3IEH-
CTBOBaTb Ha OKpyxawulyio cpeay. Ho
4TOOB! 3TO OCYLIECTBITb, HEOOXOAUMO pe3-
KO MOBBICHTh TOYHOCTH IIPOTHO3a. A HHKa-
KHe JOJITOCPOYHbIE MPOTHO3bI HEBO3MOXHBI
6e3 raybokoro Mmo3HaHHA H OCMBICJIEHHS
NPOLLIOro, ACJITON MpeUeCTBYIOLIEH 3BO-
mouun. Hcropus nocneaneil oGHapyxu-
BAcT OMNpE/EICHHbIE 3aKOHOMEPHOCTH, KO-
TOpble HMMEIOT 3Ha4YeHHe H AJs Haulero
cobcTBeHHOro pa3BuTHR. MIX nosuanue
SBJIAETCS NEpPBBIM WWAroM B pa3spabortke
JOJITOCPOYHBIX IIPOTHO30B.
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Vckopenue saBiasercs obuiedt 3akoHoO-
MEPHOCTBIO B pa3BuTud. Ho ¢ HUM cBa3aHa
¥ uedanulaumns, COBpPeMEHHBIM AOCTHXKe-
HHUEM KOTOPOM SABJSETCA UEJIOBEUECKUH
Mo3r. OH J0JkeH 06eCleYuTh TOCMOACTBO
pasyma Han OesymMuem.

Heyxenn Henmpekpaiilaroleecs HapacTa-
HME TeMIIA Pa3BUTHA NpHBEIET kK rubenu?
MoxHo 1 npeaBUaeTh Oyayllee deaoBete-
crea?

VYckopeHue BeneT He k rubenH, a K npo-
rpeccy. B 3TOM 3akOHOMEPHOCTH 3BOJIO-
muu. Bynaymiee 4esioBeduecTBa —B OpraHusa-
IMH CHPaBEUTMBOTO KOMMYHHUCTHYECKOTO
oblecTBa, OCHOBAHHOTO Ha JAOCTHXEHHSAX
HayK#, TEXHHKH U KYJIbTYphl. DTO Oynyiuee
obecnevHT HOBbIE KYJIbTYPHbIE TIPUHIMIIBI,
HOBO€ 3HaHHE M HOBOE OTHOILIEHHE K MPUPO-
ae.

B cBoelt HoBeifllelt kHHIe O IMPOHCXO-
*kaeHnu genoseka P. JIuxu oTmeuaer, uto
«rpexonafcHue»  4eJIOBeKa IMPOHM3OLLIO
okonio 10 Thic. neT Ha3ad, Koraa oH Haval
OBJIAZICBATh M 3aCTPAaHBaTh 3eMJIIO, HaKal-
JIMBATb HMYILIECTBO M CTPEMHUTHCS K BJIACTH.
HmenHo Torna ero cnocoOHOCTH Havauu
H3BpallaThes. «TakuM Cnocob6oM,— muier
JIuku,— iesleHanpaBieHHass arpeccMBHOCTb
criocobHa CerogHs C HApacTaloUIMM TeM-
IIOM MPHUBECTH K ONaCHOCTH CAMOYHUYTOXE-
HUS 4eJI0OBe4eCTBa B aTOMHOH BoiiHe». Tpa-
THYECKMM MOXET 0Ka3aTbCA HE YCKODEHHE
Pa3BHUTHA, HEe TPOABJICHUE CBOWCTB, yHace-
IOBaHHBIX OT [OPEBHUX MOPEIKOB— XKM-
BOTHBIX, a Ka4€CTBa, MPHOOPETEHHbIE B XO-
Je oblecTBeHHOH ucropuu. BoT novyemy B
3M0Xy UMIIEpHajM3Ma Bce OoJibuiee Oecno-
KOHCTBO BBI3bIBAIOT HAY4YHO-TEXHHUYECKHE
JOCTHXEHHS.

JpeBHerpeveckuii  punocop-mMatepua-
JHCT OMnenoksn ckasai: «PasyM spmoaeit
BO3pAaCTaeT No Mepe No3HaHus Mupa». Hu-
KOTJ1a HeJIb3sl 3a0bIBaTh, YTO 4Y€JIOBEK — NEp-
BOE IMTS 3BOJIIOLMH, KOTOPOE HOHAIO, 4TO
Takoe IBOJIIOLUSA, U KOTOPOE CIOCOGHO
ONpENeNnTh €€ AajIbHEHHINA Xon.



HA KOPABIJIE

-K 3BE3JJAM

Yurateas MOXKET CHPOCHTB: Heykeau
ObL10 HEOOXOOUMMO Takoe O0JIroe MmyTellle-
CTBHE Ha3all BO BPEMEHH, K MOMEHTAM BO3-
HUKHOBEHHSA XU3HHU 3,5 MIIpA. JIeT Ha3ad do
MOABJIEHUs COBpeMeHHoro uenoseka? [la,
3T0 HeoOxoammMo. Mbl 06s3aHBI  4acTo
obpaulaTbes Hazang, 4TOOBl CyMeTh mpa-
BUJILHO OLEHUTD nepcrnekTuBy. CeronHa ve-
JIOBEK YCTPEMMWICS K IOPYTHMM MHpaM, U
9T0 —0blas 3aKOHOMEPHOCTb 3BOJIIOLMH.
HoBbie Mupbl Bcerja OTKPBIBaJH HOBBbIE
BO3MOXHOCTH, HOBbl€ TOPM3OHTBI Da3BH-
THs. OCBOEHHE HOBBIX MHPOB BCeTla JaBa-
Jio MolHbIH Tonuok IBoonnu. Ho npexae
4eM UYeJIOBEK oOpaTuiics k HeOy, OH HODKEH
ObLT TBEpAO CTaTh Ha 3€MJIIO, NOHATH, I/
€ro KOpHH, MOYYBCTBOBAaTb CBOE MECTO H
CBOIO OTBETCTBEHHOCTb M JOJATHHA NYyTb,
NpPOHJEHHBIH €ro MpeaxamH.

Kakoso Oyayuiee 4enopeka xak Buaa?
He 3saMenuT nu ero Ha 3emJie HOBBIH, Oonee
pa3yMHbIR BUa?

JItoboe pa3BUTHE OCYILECTBJISIETCA MO
3aKoHaM AManekTHKU. C 3TOH TOUKH 3peHus
MBIl HE MOXET CHHTATh, 4YTO «CaMOE€ pa3yM-
HOE TBOPEHHE» IBOJIIOLMU Ha CerOaHALLIHUI
neHb Homo sapiens 6ynet ee koHuoM. bec-
CHOPHO, YTO OPraHU3alIMs YEI0BEKa KAKUM-
TO 00pa3oM /IOTIOJHUTCA M HCHPABHUTCS.
Bo3mMoxHOo, Mbl OyaeM JIyullle YCTPOEHBI:
craHeM OoJiee YMHBIMH, DoJiee YEJIOBEYHBI-
MH, Gosiee NOATOBEYHBIMH.

Mensiercs s yenaopek ceroaua? Ma, u
JIYYUIMM IPUMEPOM 3TOTO ABJIAETCA aKcele-
pauus, oOyciOBJIeHHas TE€HETHYECKMMM U
counagbHbIMH (akTopamu.

BepostHo, B Oyayliem, yepe3 ThICAYH H
MUJUIMOHBI JIET, HAIUH NOTOMKH OTKPOIOT
HOBbIE MyTH pa3BUTHsA. HbIHElUIHHE KOCMHU-
yecKue repou OyayT TOraa O4eHb HAIOMH-
HaTb KUCTenepbix pbib, koTOpble 400 MIIH.
JIeT Ha3zajJ NoJ MajauIMMH JIy4YaMH JEBOH-
CKOTO COJIHLA CIENaJIi TIEPBbIE LIATH Ha Cy-
L1y, OCYIIECTBHMB BejiMyaiiluee 1ocie mo-
AABJIEHUs1 MHOTOKJIETOYHBIX OPraHU3MOB OT-
KpbITHE B JBOJIIOLMH. B HcTOpUY nocieueit
HE pa3 CJy4asoch, 4TO OpraHu3Mbl, coOpas
«fI03HaHUA» Ha Cyllle, BHOBb BO3BPALLIAIUCD

B CBOIO KOJIbIOENb —B BOAY. IDTO ObLIO Xa-
PaKTEPHO A8 3eMHOBOAHBIX, HEOJHOKpAT-
HO MPOHCXOIWJIO Y NPECMBIKAIOIIMXCS (MX-
THO3aBpPOB, IUIE3HO3aBPOB, KPOKOIMJIOB),
MJICKONMTAIOLLMX (KUTOB U AeibgpuHoB). Ho
BEPHYBLIIHMECH OKa3bIBAJIMChL B DoJiee BHIrO/1-
HOM TMIOJIOXKEHHH, OHM Oblan Gonee coBep-
LIEHHbI, ¢ WHOW HEPBHOH OpraHu3auuei.
Henbdunsl, Hanpumep, Boiciuas dopma ue-
dbann3aumu cpeau BOAHBIX OPraHMU3MOB.

YesroBeK NPOIOJIKAET IITYPM KOCMOCA,
a BEpHYBIIMCh Ha 3emJ/mo, nobuBaeTcs Bce
HOBBIX U HOBBIX YCHIEXOB. UenoBek, OCBOUB
O6IMKHHI KOCMOC, BCE ellle ocTaeTcs (Kak
3eMHOBO/IHbIE) HAaBCera CBS3aH CO CBOCH
koJeIbensio — 3emaeit. Ha nytu x nanekomy
KOCMOCY MOXeT MOSIBUTBCSA HOBBIH 4elio-
BeK — BUA, OT/M4YHbIA oT Homo sapiens. Ta-
KOB 3aKOH 3BOJIIOLIMH . HOBbIE MUDPBI MOTYT
OCBOUTBH TOJIBKO CYLIECTBA C «HOBOW KOH-
CTPYKLHEH» — HHTErPaIbHBIM HHTEJLIeK-
TOM, KOTOPBIH HOCHT HacjeJCTBEHHbIE
4epThl CBOMX IIPEIKOB.

MBbI HaBceria OCTaHeMCsl CBSI3aHHBIMU C
3emueit, oT koTOpoii 3aBucuMm. C npucyiei
€My [PO30PJMBOCTBIO DHreNbCc MNHUCad:
«MBbI HI B KOEM Cilydae He BJIACTBYEM Hajl
IPHPOAOH Tak, KaK 3aBOEBaTesb BJIACTBYET
HaJ 4yXHM HapoaoM... Hao6opoT, Mbl Beel
CBOEH IUIOThIO, KPOBBKO M MO3rOM INIpHHAI-
JIeXUM eil M cylliecTByeM B Heil... Bee Hanue
FOCMOACTBO Hajl He#l COCTOMUT B TOM, UTO
MBI, B OTJIHYHE OT BCEX APYTHX CYLIECTB,
yMeeM €€ NMO3HATh U MPABUJILHO NPUMEHSTH
ee 3akoHb». [loTOMY 4TO MoO3HaHHE - ITO
MEPBBLIA 1IAI K YNPABJICHHIO.

BcrioMHHM CTHXOTBOpEHHE aHTIMHCKO-
ro nosta JIxoHa /loHa, KOTOpOe 3BYYHT C
0cob0il mo3THYECKOH CHJION ;

Yenosek —He OAHMHOKHMH OCTPOB,

[MoTepsanHublil, NMpeAOCTaBieHHbIH caMoMy cebe,
OH -4acThb OrpoOMHO# oblued TBepiM,

Kanna Manas BeaMKOro okeaHa.

YenopeyecTBO MMeeT OOILUMH KOpeHb M
XMBET Ha ojHOM Mnanete. OHO HE MOXeT
pacCHUTBIBATH Ha TO, YTO JAPYIHE PELIAT ero
npobiaeMbl, a JOJDKHO CaMO B €/IMHCTBE U
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MHpe co3aaBaTh cBoe Oymyiee. JKu3Hp Mo-
*eT ObITb YHHYTOXEHa HJIH MONacTh B I'd-
Oe/IbHBI KPH3HC HE TOJILKO B pe3yJbTaTe
ATOMHOM BOWHBI, KOTOpPas Kak JaMOKJIOB
Me4 TAroTeeT HAJ HaMH, HO TaKkxke B pe-
3ybTATe HEBEXECTBA U PABHOAYIINA 110 OT-
HOLICHHIO K HallleMy KOCMHYeCKOMY kopab-
mo-3emie. UTo ¢ HUM CTaHETCA —B3Jle-

THT JIH OH X HOBBIM BBICOTaM UJIH pa3obbeT-
cs Ha crapre?

B TeueHne MHJITHApAOB JIET 3BOJHOLMS
n3bupana ONTHMAABHBIH  BBLIXOA M3
TpyAHslX cuTyaumit. Ee xon neyzepxumo
CTpEMHTCS BIEPe]l, €€ CUpajib Pa3BUBACTCA
BCE BbllIE~ K TOPXECTBY pasyma H Mpo-
rpecca.
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Vckopenue (akcenepanus)—OTJHYATENIbHAS YEPTa 3BOJIFOLIMAHU.
[Tocne BO3HMKHOBEHHA XXH3HM Ha 3emile ee SBOJIOIMS XapaKTepu3yercs
TEHJCHIHEH K IOCTENEHHOMY YCKOPEHHIO.

OT BO3HHKHOBEHHS IEPBBIX XUBBIX CYILECTB
JI0 MEPBOr0 MAacCOBOTO Pa3BUTHS MHOTOK/IETOYHBIX B BEHJICKYIO JIIOXY
npouuio Gosee 2,5 mupa. ner,

a [Uis pa3BUTHA POJA 4eJoBeKa MoTpeboBaioch BCero 6 MIH. JI€T,
g Homo sapiens—60 TwIC. JIET.

JpeBHuii KaMeHHBIH BeK (ITAJICOJIUT) MPOJIOJDKAJICA CTOJBKO XKe,
CKOJIBKO ITOCJIEAYIOIIME HEOJUT, OPOH30BBIA M JKEJIE3HbIH BeEKa.
Hayka 3apomunace okono 300 ner Hazam.

Becb xona pa3sBUTHS CBHIETENbLCTBYeT 00 YCKOpDEHMH.
W3BecTHblil mBelnapckuit umkenep u ¢unocodp I'. Diixensbepr
BecbMa 00pa3HO ONMMCBIBAET TEMIIBI IIPOTrpecca 4eIOBeYecTBa:
«[Ipennonaraercs, 4To Bo3pacT uenoseyectBa 600 ThiC. JeT.
IMpencraBum cebe NBHXKEHME YeIOBEYECTBA
kax Mapadounckuii Oer Ha 60 kM ...

Bosnpmas gacte 60-KHIOMETPOBOrO PacCTOSIHUSA
IIPOXOJIUT 10 OY€Hb TPYIHOMY IYTH
—vuepe3 JEeBCTBEHHBIC Jieca.

MBI Maio 3HaeM 3Ty 4YacThb,

TaK Kak e/iBa JIMIIb B KOoHIEe—Ha 58-59-m kmiomerpe Gera
—BCTpeYaeM BMECTE C NEPBOOLITHBIMH OpYIHUSMH
PHCYHKH TIEIIepHBIX JIIOJEH Kak MepBbie NMPU3HAKH KYJIbTYPHI
W e[Ba JIMIIbL HA MOCJIEJHEM KHJIOMETpe NMYyTH MOSBIISETCS
Bce OOJIbIllE MPU3HAKOB 3€MJIEIEITHS.
3a 200 M o ¢uHMIIAa Dopora yXe NOKphiTa KaMEHHBIMH ILTATAMH
—Mbl MHMHYEM PHMCKHE KpErnocCTH.
3a 100 M no ¢unmma mam Geryn nmpoOeraer
yepe3 CpeHEBEKOBbIE rOpoJja.

Jo ¢unmma ocraercs eme 50 M; TaM CTOMT YeJIOBEK,
KOTOPBI YMHBIMH H NOHMMAIOLIMMH IJIa3aMH CJIEOUT 3a Oerom,
—310 JleoHapmo na Bunum.

Ocraercs Toabpko 10 m!

OuHu HauMHAIOTCHA NpH cBeTe (akesoB
U TpPH CKYJHOM CBET€ MACISHBIX CBETHJIbHHKOB.

Ho mpu crpeMHTeNbHOM phIBKE
HA TOCJIEJHUX 5 M IPOMCXOJMT 4yJO:

CBET 3aJIMBACT HOYHYIO J0pOTY,

LUIyMSAT MAIllMHBI Ha 3eMJle M B BO3JyXe
¥ NOpaXeHHbIH OEryH OC/IEIJIEH NPOXKEKTOpaMH
hoTO- M TEeNeKOPPECIOHIEHTOBY. ..

MN3pareancTBO
«MHUP>»
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