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Ceemuoii namsamu
Cepzess Bukmopoeuua Meitiena —
YueHo2o u Yuumens

ABTOpCKoOe mpeayBeIoMaeHue

Hesb HacTosEero yueGHOro Kypca MHE BYIUTCS B TOM, YTOGBI y yue-
HHKa BO3HUKJIA MAKCHMAJIbHO 11eJIOCTHAs KAPTHHA (yHKIMOHMPOBAHUS
6rocdepsr 3emuu B Mporecce ee MCTOPUYECKOTO PA3BHTHSL. Mexnay Tem
OIHO U3 NOJIOKEHUH TEOPUH CHUCTEM ITIACUT: CHCTEMY HEBO3IMOKHO
ONTHMH3UPOBATH IO IBYM He3aBUCHMBIM IApPaMeTPaM OJHOBPEMEHHO;
B YaCTHOCTH, NOOMBAsICh LIEJTOCTHOCTH PHCYEMON KAPTHHDI, HEH3GEKHO
TIPUXOIUTCS XKEPTBOBATh €€ NeTANLHOCTBIO, Mk Hao6GopoT. IMombiTKa 3a-
AXHYTD B TONOBY y4eHMKa 1060bIIE KOHKPETHBIX (HaKTOB B OTCYTCTBHE
Hekoci obobIatomeii KoHIEMIMN Heu3bexHO TIPUBENCT HAC K CO3Ia-
HHIO YXYMUICHHOH KOIWM CTAPOro YHHBEPCUTETCKOro Kypca HaleoHTO-
JIOTHH — YHBIUIOTO MApmMupoi02a BHIMEPUINX OPraHU3MOB, KOTOPBI 110
CAla4e SK3aMeHa CllenyeT 3a0bITh, Kak CTpauIHblii CoH. VIMEHHO nosToMy
BO MHOIMX CJIy4asiX s BIIOJIHE CO3HATENIBHO KEPTBOBAJ I1aJICOHTONOTH-
YeCKOH 1 Te0JIOTHYeCKOH KOHKPETHKOH B IOJB3y TEOPETHUYSCKNX (uHOT-
Jla K TOMY € — B IOCTaTOYHOH CTENEHN YMO3PUTEBHEIX) 0606 1ICHHI.

Iockombky 9ToT yueGHBIH Kype IIpeIHasHAYCH He IIs «CpejHecTa-
THCTUYCCKOIO HIKOJIBHUKAY, & 1JIS JIIoHeH, cCoOMParOLIHXCs CBS3aTh CBOIO
CcynbOy € HayKo#i, €CTh CMBICI 110 Mepe BO3MOKHOCTH JIEMOHCTPHPOBATh
3[CCh BCIO «HAY4YHYIO KyXHIO»: XOJl PaCCYy>KACHHH, PUBEIUINX UCCICHO-
BaTelIs K 00CY)KAaCMbIM BBIBOIAM, HCTOPHIO GOPBGbI PA3THIHbIX meoputl
u T. 1. IIput 9ToM 5 cTapasics YeCTHO ykasbiBaTb Ha clabble CTOPOHBI HE
TOJIBKO NPOLIJIBIX, HO H HBIHE TOCIIOACTBYIOIMX HAYYHBIX KOHI{EITI[HIA;
KO€-KOMY 3TO, BO3MOXKHO, IOKaXETCS «TIOAPbIBOM aBTOPUTETA HAYKH B
[J1a32X WKOMBHUKAY, HO 51 JiyMalo uHaye. BeiGupas Gopmy usnoxeHus, s
OCTapascs NpUbIU3UTL Ce (HACKOMBKO 3TO BO3MOKHO) K PEaTbHOMY
Hay4YHOMY TEKCTY — MycTh nmpuyuaiorcs. Kcrary, BeinencHue ceemubim
KypCusom TEPMHHOB U HA3BaHUH OPraHM3MOB 03HAYAaET, YTO 06 STOM eCTh
CTaTbsi B COOTBETCTBYIOIEM CJIOBApe B KoHIle KHUTH. (Tak e BhIIENIeHb
JIaATHHCKHE Ha3BaHMs BHIOB ¥ POJIOB.)

OHHWITEHH Kak-TO 3aMeTII (BIOJIHE CIIPABEIUINBO), YTO CCIIH yue-
HBIH HE B COCTOSIHMM OOBACHMTH PEGCHKY CYTb CBOei pabOThI Ha TOCTYII-
HOM IUISI TOTO YPOBHE, 3TO CBUACTENLCTBYET O ero HpodeccHOHANBHOMN
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HenpurojaHocTh. Bee Tak, ogHako 1o xoxy obcyxaeHus y Hac 6ynet Bo3-
HHUKaTbh HEOOXOOHMOCTb OOpamaThCs K 3HaHMAM, HAKOIUIEHHBIM B HHEIX,
9eM naneonmonozus, oonactax (OHH M3NMAraloTcs B OOINOMHUTEIbHBIX,
«BCTaBHBIX» IJIaBaX, IpeIHA3HAYSHHBIX JIUIIb JUIS skeaommx). YecTHo
TOBODS, 1 HUKaK HE MOTY NOPYYHUThCS, YTO MO€E M3JIOXKEHHE, K IIPHMEpY,
[PHHIIUIIOB HEPaBHOBECHOMN TEPMOAMHAMMKH, KOTOpast, pazyMeeTcs, HE
BXOIHT B cepy Moux NpodeccHoHaNbHbIX 3aHATHH, GyIeT JOCTaTOuHO
KBaIHGHUKUPOBaHHBIM M, TeM 6oJee, — JOXOMYUBEIM.

Xo4y Takxe NpeaylnpeanuTh, 9To HHorOa s Oyny usnaraTh (akrbl U
0600111eHHs IO CICAHMX JIET, KOTOPbIEe B IIPHHIMIIE MOTYT OBITh HA3BaHBI
«HEJ0CTaTOYHO NPOBEPEHHBIMMUY WIIH, BO BCSKOM CIIyyae, «HeoOIenpu-
HATEIMEY. [To 3ToMy MoBoxy HpUaeTcs 3aMETHTD, YTO B NAJICOHTONOTHH
¢ «OOIENIPHHATOCTHIOY» KOHIICIIHI fefla BooOIIEe 06CTOAT HeBaXKHO; BE-
posATHO, 3To ob1mas YepTa BCeX HayK, 3aHUMAIOIUXCSt COOBITUSMY TPO-
IJIOTO, — BEAL B HUX IIPAMO HOOTBEPIUTH MIIX ONIPOBEPTHYTh HEKYIO TE-
OPHIO MOXHO, JIAIIEL MIMES B CBOEM PaclOPsHKEHHHU IPECIIOBY TYIO Mally-
Hy BpeMeHH. B 3TOMH cBS3M MHE KaKeTCS YMECTHBIM H3JIOKHUTb ONHY
Ha3UaTEIbHYIO MICTOPHIO, KOeH 51 caM OB CBUACTENICM.

Hecxonbko et Hazax B [TaleoHTONOrHYeCKOM HHCTUTYTE AKajleMuyt
HayK, rae s UMelo YecTb paboTaTh, IIpoXoania HayyHas KoH(epeHIus,
TOCBAIICHHAA KJIHMMaTaM Ipounioro. [IpucyTcTBoBal Bech IBET OTCYC-
CTBEHHOH IIaJICOHTOJIOTHH (a IIOCKOJIBKY B 3TOM 06nactu Poccus, kak HI
CTPaHHO, IPOJOKAET O0CTABAaThCA OMHUM U3 IPU3HAHHBIX IHACPOB, — TO
¥ MHPOBOH, COOTBETCTBEHHO, Toxe). [Ipu pazpaboTke mpe/ICTaBICHHBIX
Ha HeH MaJIEOKNMMaTHYC CKHX pekoHCempykyuti 6b1 MOOMIM30BaHbI BCE
BO3MOXXHOCTH COBPEMEHHOM HayKy — OT TOHYAMIIero reoXuM1YecKoro i
PanuoU30TOIHOTO aHAIN3a 1O HOBEHIINX METO/IOB KOMIIBIOTEPHOTO MO-
nevposanns. Korna neso gouwto no o6cyskaeHUs qOKIAA0B, Ha TPHOY-
Hy Bblel Ipodeccop N, U3BECTHBIH €IKOCTBIO CBOMX OLEHOK, ¥ Hayall
tak: «[my6okoyBaxkaeMsle koyutern! 51 kareropuyuecKy HaCTauBalo Ha TOM,
4ro 3emiis kpyrnad. (Jezkuil uiym 6 3ane.) 51 HacTanBaio Takxke Ha TOM,
4TO 3eMJIsl BEPTUTCS, @ OCh €€ BPAICHHUS HAKJIOHEHa OTHO CHTEIIBHO MI0C-
Kocmu 3xaunmuxu. V13 3THX TpeX o6CTOSATEIbCTB Clle/lyeT, Kak BaM IO~
HO OBITh U3BECTHO U3 Kypca reorpaduyl LISl mecTOro Kjacca cpemHei
LIKOJIBI, CYLIeCTBOBAHUC 3K8AMOPUAIbHO-NOAAPHO20 MEMNEPAMYPHO20
2paduenma, 3anadHo20 neperoca B atmocdhepe ¥ CMEHBI BPEMEH rofa.
(Ilym 6 3ane cmensemca nonnou muwunoi.) Tax BoT, o6pamaio Baiue
BHMMAHHUE Ha TO, YTO B HOAABJISION{EM OOJIBIIMHCTBE IPEACTaBIeHHBIX
30€Ch NMaJleOKIMMaTHIeCKUX PEKOHCTPYKIMIA HapyliaeTcs 1o MeHbIuel
MEPE OJHO H3 ITUX UCXOOHBIX YCIOBUH...».

Bpsn 11 B najeoHTONOTMH HaimeTcs] PEKOHCTPYKIHS, IO MOBOLY
KOTOPOH Mex 1y CIIeIHaINCcTaMH Habmoaanoch Obl ONHOE eIMHOIYILHE.
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Y MOXHO CKOJIb YTOIHO TIy60KO COMOCTABIIATH pasnuyHble TOYKH 3pe-
HUs, OCHOBBIBAsCH M HA JIMTEPATYPE, U Ha JINYHBIX OI[CHKAX CHICIIHAIIKC-
TOB B JaHHOH 00JIacTH, OOHAKO KOHCUHBIM BBIOOD — M COIPSHKEHHAs
€ HMM MOpaJIbHasl OTBETCTBEHHOCTb — BCE PABHO JIOKUTCS HA IJIEYH CO-
CTaBuTesl Kypca. [1aBHOE e pu TakoM BbIGOpe, Kak 5 [IOJIaraio, — 3To
He 3a06b1BaTh XOTA GBI 0 TOM, 4TO «3eMils Kpyrnas» — | Tak gajice...

Hone3ysce ciyuaem, BhIpaxaio TyGoKyio IpPH3HATEILHOCT CBOUM
Kojieram, reosioraM u 6uonoram — O. A. Adanacsesoi, B. 10, Jmutpu-
eBy, A. O. XKypasnesy, I. A. 3aBapsuny, E. H. Kypoukuny, A. A. Kapxy,
O. A. Jle6eneny, B. M. Moparesy, A. 0. Pozanosy, A. I. Cennukosy,
M. A. @enonxuny, A. b. lllunynosy, ybimu KOHCYJIBTAIIMAMH I IOJTb30-
BaJics B nponecce paborel. Ocobyio GnaroziapHocTb s XOTeN 65l Bbipa-
3uth M. B. Bypsuny, B. B. Xepuxuny, A. T". [Tonomapenko 1 A. C. Paytu-
aHy, B3ABLINM Ha cebsl TPy [IPOYECTh PYKOIIMCH 1 BHICKA3aTh [IEHHBIC KPH-
THYECKHE 3aMeyanus. braromapio MockoBekyro rumHas3mio Ne 1543 u ee
mupekropa FO. B. 3aBesbckoro 3a IpefocTaBICHHYIO MHE BO3MOXHOCTD
pa3pabaThiBaTh H COBEPIICHCTBOBATD 3TOT cHeHKype B 1995-1999 rogax.



I'maBa 1

Bo3pacTt 3emau u CoTHEIHOI CHCTEMBI.
AOCOTIOTHBIN H OTHOCHTEJILHBIH BO3PACT.
I'eoxponojiornyeckas mKaJja

il

Tpesxe Bcero 3aMeTuM, YTo ISl YYeHBIX cama 1o cche IocTaHoBKa
BOIIPOCa 0 BO3pacTce 3eMun Obli1a HeKOrIa BechbMa PEBOMIOIMOHHOH — nbo
«BO3pACT» MOApPa3yMeBaeT HATMYUE «IaThl POXICHHUs». KoHeuHo, B mo-
00#1 13 PETUTHi COOTBETCTBYIOLICE OOKECTBO CO3MaeT 3EMIIIO ¢ HACENAI0-
MMM CE€ CYIEeCTBaMM M3 IIepBO3JaHHOro Xaoca, oqHaKo eBpolleiickas
Hayka yHacleqoBalla OT aHTHYHbIX (ruiocodoB-MaTepHaIMCTOB IIPHHIHN-
mualipHO MHoe BugeHue Mupa. Jns Hee 3emis Bcerga OblIa HCOThEMIIE-
MO YacThio To# camoii BeenmeHHo#, koTopas «eqrHa, OeckOHeuHa U He-
noaBibkHa... OHa He poxaacTcs M He yHHUToaeTcsl... OHa He MOXKET YMeHb-
mathcs ¥ yBenuuuBatrses» (Ixkopmano BpyHo). Ho BoT B KoHile
Cpe/HeBeKOBbS aCTPOHOMBI OTKPBIBAIOT Cy1lleCTBOBAaHME TaK HA3bIBAEMBIX
HOBBIX 3Be31: OKa3bIBaeTcs, Hebeca He abCoIIIOTHO HEM3MEHHBI, KaK CUM-
TaJIOCh UCTIOKOH BekoB! ClieqoBaTeIbHO, B IPHHIIMAIIE BO3MOXHBI X Hanb0-
Jiee peluuTeNbHbIe (C TOUKH 3peHus YeloBeuecTBa) H30 BCEX BO3MOXKHBIX
M3MCHEeHHH: HAaYaJo U KOHeIl CyLeCTBOBaHMs 3eMJIM H BHAMMOH 9acTH
BcesenHoi. A pa3 Tak, TO He MOKEM JIH MBI ITOTIBITAThCSl yCTAHOBUTh, KOT-
ma 6bUTO OTO Havyajo U KakuM OymeT 3TOT Ko Hel — He npuberas K
oMoy Mudonoruy (ectu gHsM TBopeHus, Cymepkam 60roB u T. 1.)?

HeobxomyMo 3aMeTUTb, 4TO JIIOAEH NEPBOHAYAIBHO 3aHHTEPCCOBAI
BO3pacT He 3eMJIH Kak HeGeCcHOro Teiia, a uMeHHo o6 nTaeMoil 3em-
JI¥ — Kak cedydac ckazamv 61, 6uochepsi. OqHaKO SCHO, YTO, ONPEIEINB
BpEMsi BOSHHKHOBEHM Sl JKM3HH, MbI TEM CaMbIM [TOJlyYHIM MU HHU M A JIb -
HBIH CPOK CylECTBOBaHHUS U CaMoil INTaHETHI. A IIOCKOIIBKY MCTOY-
HHMKOM XH3HH Ha 3eMJie BIIOJIHE ClIpaBe/UTHBO Ioaraiy suepruto ConH-
I1a, TO BO3pacT Halllero CBETIIA, B CBOIO O4Yepenb, HacT HaM MaKC H -
MalbHBIH CPOK CymecTBoBaHus 6Hocdepsl.

YcraHoBIeHHE e BpeMeHH cymiecTBoBaHusl ColHIla — IOCIE TOTO
Kak ObUIM OTKPBITHI 3aKOHBI COXPAaHEHMS BELIECTBA U DHEPIMM — Kaza-
nochk Qu3KKaM JOBOJIbHO NpocTol 3aaadeil. CosHIlE TOCTOSHHO H3TyYa-
€T DHEPrHuio B IIPOCTPAHCTBO, Ha3a HUYEro He BO3BPAINAECTCs, TakK YTo,
0 ujee, KoauuecTBO sHeprur B CONHEYHOH CHCTEME HOJIKHO IIOCTOSH-
HO y6bIBaTh. CaMblil 9HepreTHUECKH BBIUTPBILIHBIA IIPOLECC (M3 H3BECT-
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HBbIX 1o XX BEKa) — CKUTaHMe KaMeHHOTO YIJIST; TEILIO ¥ CBET IIPH 3TOM
CO31aloTCA B pesynbTare xumuyeckor peakimuu C+ O, — CO,+ Q.
A TIOCKOJIbKY HaM M3BECTHBI Y BEINYMHA (J, ¥ KOJHYCCTBO SHEPTHH, U3~
mysaemoH ConHueM 3a equHHIly BpeMeHH, U Macca Connia (ona Gbuta
npubnuxeHHo BeraycneHa eme B X VII Beke), To paccuntarsh cyMMapHoe
BpEMst CYILIECTBOBAHMUS YTOJIBHOIO KOCTPA TAKHUX Pa3MEPOB MOXKHO Oyk-
BaJIbHO B ONHO neficTBHe. BOT TyT-T0 M BBIACHHIIOCH, YTO OH JOJIKEH
IPOrOpETh IOTJIa BCETo-HAaBCero 3a IOJITOPHI Thicsiun JieT. KoHeuHo, cy-
IECTBYIOT BEIECTBA 60JIce SHEProeMKHIe, YEM YToJib, HO 3TO HE peliaeT
1npobsieMy: pacueTHOe BpeMs cyuiecTBoBaHust CoJHIIA BCE PaBHO OKa3bl-
BaeTCS MEHBIIE WIECTH ThICSAY JIET, T. €. MEHbLIE BPEMEHHU CYIieCTBOBaA-
HHA Y€JIOBEYECKOH UBMIIM3AIINY; SICHO, YTO 3TO abcypa.

HeoOxomyumo ObLT0 HalTH MCTOYHHK, MUTAIOUINI CBOCH 3HEpruei
Connue, — nHaye Boobliie pyIIMICS 3aKOH COXpaHeHus SHepruu. U BoT B
1853 rony I'. I'eneMrosibity ynanoch IpeJUIosKUTh BIOJNHE IPHEMIIEMYIO
IJ1s1 TOTO BpeMEHH eunomesy. OH npennonoxui, 4to CoHIE 0 CTOSHHO
COKMMACTCS — BEPXHHE €T0 CJIOU I10J COOCTBEHHOH TKECTBIO Kak Obl
[afaloT Ha HMXKHME, a UX MOTEHIUMaIbHAS SHEPrys IPH 3ToM yObIBacT
(Bemp Macca CJIOEB [TOCTOSIHHA, a BBICOTA MX «IIOXBEMa» Hal LICHTPOM
Conxia yMeHpImaeTcs); AMEHHO «Tepsiomasics» MOTeHIMalIbHas 3Hep-
[Hs BEpXHHUX CJIOeB Y BhIAE/sIeTCS B BUC TEIUIA M cBeTa. Bo3HuKaeT BoIl-
pocC: Kakasi CKOPOCTb 3TOTO CXKaTHs HeoOXxoquMa JUIA Toro, 4ToObl obec-
ICYMTh HBIHELIHIO cBeTMMocTh ConHia? OTBET: oueHs HeGoNmbias —
3a 250 siet (T. €. 32 Bce BpeMs CyL{ECTBOBAHHS COBPEMEHHOM aCTPOHO-
MHM) BCEro-HaBcero 37 KM; Juisl cpaBHeHMsT: HbtHemHui guamerp ConH-
1a — moutu 1,5 Mne kM. O4eBUIHO, YTO TaKHe H3MeHEHHs [uaMeTpa Hu-
KaKHMH H3MEPUTENbHBIMH IpHOOpaMH He JIOBATCH.

[unoTe3sa 5Ta MMera ¥ OOHO CIIEACTBHE, PSIMO KacaloLeecst BO3pacTa
3emiu. Eciu cuntars, uto cBetumocts ConHua (4, COOTBETCTBEHHO, CKO-
POCTh €ro0 CxaTHsi) B IIPEXXHHE BpeMeHa Oblla NPUMEPHO TaKO# ke, Kak
ceifyac, To, cOIacCHO pacdeTaM [enbMronbua, 18 MIH Jer Hazam quaMeTp
CBCTWJIA JOJDKEH OBLT npeevluiamd HbIHeWHU Juamemp opbumol
3emnu. CremoBaTenbHO, Hallla [UIAHETAa HMKAK He cTaplle 3THX CaMbIX
18 myH net. Pu3nKoB 3Ta 1udpa BIOIHE YIOBICTBOPUIA, U OHH COWIH
BOIIPOC O IPeNeIbHOM BO3pPAcTe 3eMJIM ¥MCYepPIIaHHbIM, HO BOT TCOJIOTH
BOCCTAJIH [TPOTHB TAKOH JaTHPOBKH CaAMbIM PELIMTEIbHBIM 00Pa3oM.

Jeno B ToM, 4TO T€0JIOTHS YXKE HAKOIINJIA K TOMY BpeMEHH OTPOMHOC
KOJIMYECTBO amnupuyeckux (1. €. OCHOBAHHBIX Ha HEMOCPEACTBEHHOM
OINbITE) TAHHBIX O CTPOCHHH NMOBEPXHOCTHBIX CJIOCB ILUIAHETHI U O MPO-
MCXONAIHX Ha Hel poleccax (HalpuMep, O IBMKCHAN TOPHBIX JI¢THK-
KOB, BOIHOH 3po3uu U T. 1.). B 1830 rony Y. Jlaiiens, Mcxons U3 TOTO, YTO
TeoJIOrHueCKHe IpoIiecchl (ITpex e BCero 0CaIKOHAKOIIIIEHKE ) B IIPOIITIOM
IOJKHBI OBUTH NpOTeKaTh IPUMEPHO C TOH XK€ CKOPOCTBIO, YTO ¥ HbIHE
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(MpHHOEN aKTyaaH3Ma'), IOACUHTAI, YTO BpeMs, HEOOXOXUMOeE s
00pa30BaHHMs1 OJHHUX TOMBKO JOCTYIHBIX [JIsl IPSMOTO H3y4€eHHs 0CaI0u-
HBIX TOJILI, XOIDKHO COCTABIIATE HECKONBKO COM MUILIUONOE iem. Pac-
4eTh! Jlakiens 0CHOBBIBANIMCEH HA THTAaHTCKOM (DaKTHYECKOM Marepuale 1
Ka3aJIMCh reos10raM 1 6HonoraM ropaszo 6omnee OIM3KUMH K HCTHHE, 9€M
rensMronsless! 18 miH et. OnHako noruka [ensMronsna kasanach He-
OTPOBEPKMMOH — € 3aKOHOM COXPAHEHHsA SHEPTHH 0C000 HE TOCTIOPHILE. ..
Jyist Toro uTo6E1 BO306MaaNa TOUKA 3pEHHS Fe0NIOroB (@ NPaBHIILHOM,
KaK Teleps U3BECTHO, OKa3anach MMEHHO OHa), HeoOX0QUMO ObIIo Haii-
TH MHOM, Y€M IPaBHTaLIMOHHOE CXKATHE, UCTOYHHMK 3Hepruu s ConHua.
B 1896 rony A. Bekkepens OTKPELUT siBICHYE PAIHOAKTHBHOCTH. Pa-
IMOAKTUBHOCTB 0Ka3aJach OJIHKM M3 THIIOB S/ICPHEIX PEAKIHil — H3MeHe-
HHi B KOMOHHAIMAX COCTABJIAIONIMX aTOMHOE SIIPO [IPOTOHOB M HEHTpPO-
HOB; TIPH 3THX PEAKLHAX BBLIENAETCS HEU3MEPHMO DOTIBIIE DHEPTHH, YeM
npH MO6BIX XUMHYECKHX NTpeBpaienusax. B 1905 rony A. DiHnTeln ye-
TaHOBWI, YTO B S/IEPHBIX PEAKIMAX MACCY MOXKHO PACCMATPHBATH KaK
YPE3BBIYAKHO KOHLEHTPUPOBAHHYIO OPMY 3 HEPT U H, U BHIBEN CBOIO
3HaAMEHHUTYIO GOPMYIy MX 3KBHUBAJIEHTHOCTH: E = mc?, rie ¢ — CKopocTh
cBeTa. Bennunna ¢? ype3sBblyaiiHO BENHKa, a II0TOMY JaKe HEGOMBILOE KO-
JMYECTBO MACCHI IKEUBA/LETMHO OTPOMHOMY KOIIMYECTBY SHepru: 1 T Mac-
¢bl = 21,5 Mip/ KKajl (CTONBKO HEPIHH BBIICIUTCS, €CIIU CKeub 2,5 MIIH
nuTpoB bensuna). Ecnu npenmonoxuts, uto ConHie YepraeT 3HEPryIo 3a
CUET AAEPHBIX PEAKUMH (KAKUX MMEHHO — M0Ka HEBAXHO, SHHINTEHHOBA
¢dopMyna cripaBeyIMBa U1 HUX BCEX), TO Ui 00eCIieueH s €r0 HbIHEI-
HEM CBETUMOCTH HEoOX0uMO pacxo10BaTh 4 600 T BELIECTBA B CEKYHAY.
Muoro nu 3170? HHYTOXKHO Mano: pac4ers! HOKa3bIBAKOT, YTO POHC-
XOJisIIee IIpU ITOM M3MeHeHHe TAroTeHus: CoMHUA IPHBEXET K YBEITNYe-
HHIO BpEMEHHU 060p0Ta 3eMIIH BOKPYT CBETHJIA— T. €. YVIHHEHHIO 3EMHO-
r0 roaa — BCero Ha 1 cexyHny 3a 15 MIIH nieT, 4To, pa3syMeeTcsl, HeNb3s
YCTaHOBHTh HUKaKHMH H3MepeHHaMH. TakuM o6pa3oM, mpobrema npax-
THYECKH HEHCCAKAEMOro MCTouHHMKa 3Hepruu misd ConHua 6suia pere-
Ha, ¥ TENEPh yXKe HUYTO He IPEISITCTBOBANO IPHHATHIO T€0IOrMYECKOH
OLIEHKH BO3DPACTa 3EMIIH — «HE MEHEE HECKOILKHX COT MHILIIMOHOB JIETY.
OHaKo OTKpBITHE PAIMOAKTHBHOCTH MMEJIO H €ILIE OJTHO CIIELCTBHE: 3TO
SBJICHNE CaM O MO cebe IO3BOIMIO CO3aTh HOBBIA METO/ OTIpejiere-
HHS BO3pAcTa IUIaHETHI, HECPABHEHHO Ooliee TOYHEIH, YeM BCe HpeblTy-
mue. CyTh €ro 3aKI04aeTcs B cllelyloneM. FI3BecTHO, 9To aroM ypaHa He-
CTabWIIEH: OH MCITyCKA€T S3HEPTHIO, IIOTOKH YaCTHIL H CO BpeMeHeM IpeBpa-
IIAETCS B aTOM CBHHIA — YCTOMYMBOIO 3JIEMEHTA, HE TONBEPKEHHOTO
JanbHeRuM npespaienusM. [Ipruposa 3Toro Tuma peakuyi Takosa, 4To
CKOpOCTE SJIEpHOrO pacnana abcoNITHO NMOCTOSHHA H HHKAKHE
BHELTHHE (QaKTOpH! (TeMIleparypa, JaBjeHie) Ha Hee He BIMAIOT. 3HAYHT,

'TloapoGHee cM. B TOMOJHEHUH K TIaBe 1.
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€CIM IKCTIEPHMEHTANIBHO OMPE/EINTh TEMI 3THX H3MEHEHHIT 33 KOPOTKHIA
NIPOMEXYTOK BPCMEHH, TO €10 MOXKHO COBEPLICHHO TOYHO MPENCKa3aTh H
Just 6OMee JUTMTENBLHOTO MPOMEXyYTKa. Tak BOT, GBUIO YCTAHOR/IEHO, YTO B
moboi nopuuu ypaua (tousee —uzomona ***U) O OBHHA COCTABJIAIO-
HIMX €0 aTOMOB IIPEBPATUTCS B CBUHEL 32 4,5 MIIpJ JIET; COOTBETCTBEHHO,
uepe3 9 MIIpy JIeT ypaHa octanetcst 1/2 ot 1/2, T. e. yeTBepTh, U T. 1. Cpok
B 4,5 MJIpJ1 IET HA3BIBAIOT [IEPHOLOM TOTypacaa 28U,

Iycts MBI HMeEM IOPHYIO IOPOTY, COREPXAIITYIO COEIMHEHH S YPaHa.
Ecnu ona ocraetcs Hepa3apoGieHHOM, TO Bce aTOMEI CBUHIA (B KOTOpEIE
TI0CTOAHHO NPEBPALLAIOTCS ATOMBI YPaHa) OCTAIOTCA BHYTPH IIOPOJIH, M B
Pe3YIETaTe ypaH Bee Ooliee «3arpsa3HAeTcs» CBUHLIOM. [10CKONBKY, Kak MBI
TIOMHHM, BHELIHHE HAKTOPEI HE BIHAIOT Ha CKOPOCTh ITOTO TIPOLIECCA, CTe-
TIEHb «3arpsA3HeHUs» GyleT 3aBUCETh TONBKO OT BP €M € H U, B TCUCHHE
KOTOpOTo MopoJa ocTaBanack MOHONNTHOMH. [Tocnenuee obcroarenscTBo
BEChMAa BXKHO: TAKUM CII0COG0M MOMXHO YCTAHARIMBATE BpeMs 06pa3oBaHHus
H3BEPXKEHHBIX IMOPOX, HO HE 0 CAXOYHBIX — TE BCErLa paspy-
IIEHBI, H yPaH-CBUHIIOBOE COOTHOLIEHHE B HUX HEOGPATHMO HapyLIeHO
MHIDAlHEH ITHX 3TEMEHTOB B OKPYKAOILYIO CPENY.

OmipenensTs BO3PAacT H3BEPKEHHEIX TIOPOX YPAH-CBHHIOBBIM Me-
TOAOM (BIIOCIICACTBHH HOSBHIIMCH KAJIH -2 Pr OHOBDIIA, pyouauii-crpon-
uHeBbiil 1 npyruc’) Hasanu B 1907 roxy ¥ o4eHb ckOpo 06HApYXHIH
IpaHHTEI ¢ Bo3pacToM 1 mipp net. [To Mepe nansHEHIIKMX NOHMCKOB ITOT
«MaKCHMAIIbHbIH U3BECTHBIN BO3pacT» GBHICTPO YBENHMUYMBAJICSA, ITOKA HE
AOCTHT 3,5 MIIDAL JIET, NOCIIE Y€ro, HECMOTPS Ha BCE YCHIIHS, ITOYTH He
NpHPACTall, APEBHEUIINE XKEe U3 U3BECTHRIX MHHEPAIOB ObUIH HEJABHO
Hai/iensl B ABcTpanuu v Kanaze — 4,2 yuipn netr’. 3HaunT, 3eMis HUKaK
HE MOJIOXKe 4,2 MIIPJL JIET; HO, MOXKET GHITh, OHa ellle CTAapLIE, U IOPOILI C
BO3PACTOM 7 Wi, CKaxeM, 20 MIpx JIeT NpocTo NoKa He Hainenn? Cyns
TI0 BCEMY, HET — M BOT 1104€MY. Jl€J10 B TOM, YTO BO3PACT BCEX H3YYEHHBIX
Ha 3TOT NPEAMET METCOPUTOB COCTABNSAET 4,5—4,6 MIIPH JIET; BO3PACT BCEX
TOPHBIX TOPOJ, COOPAaHHEIX B JEBATH paiioHax JIyHbl aMEpPHKaHCKMMH
IKCIIEANLUAMU «ATIONJIOH» U COBETCKMMH aBTOMATHYE€CKUMHM CTaHLMSA-
Mu «JlyHay, Takoke BapbHpyeT ot 4 110 4,5 MIIpA J€eT. Bee aTo cBueTens-
CTBYET O TOM, 4TO UM(pa «4,6 MIpI IeT» BEPHO OTPAXKAET peabHbI
BO3PACT HE TONBKO 3eMIIH, HO ¥ Bcel CONHEYHON CHCTEMEI.

Wrak, GH3KMKM NpenogHecIy reooraM MOMCTHHE L@PCKHMil TIONApOK:
CTaJl0 BO3MOXHBIM JOCTATOYHO TOYHO OMPENETUTh BPEMS CYILECTBOBAHHS
3eMIIH 1 IPOTSHKEHHOCTH PA3IHYHbIX [IEPHOLIOB €€ HCTOPHH (TTANe0305, Me-
30301 ¥ T. 1.). Kak ke otHecmuch K 31omy reonoru? CIOKORHO, €CIH He

? CaMbIM TOYHBIM [IPOIOJDKAET OCTABATHCS YPAH-CBUHLOBbII METO — KOTJIa
COOTHOLIEHHE 3THX JIEMEHTOB OlPENENAIOT B 3€PHAX MUHEPAIa LIHPKOH.,

* Henasnss (8 2000 roay, onars xe B ABCTpanum) Haxouka MHMHEpaJIOB
€ BO3pAacToM 4,4 MIpA JIeT HY>KJACTCA B IOATBEPXKACHHUH.
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CKa3aTh — PaBHOAYLLHO: IEJIO B TOM, 4TO K cCOOCTBEHHO Ie0JIOT Y€ CKHUM IpO-
OreMaM BCE 3T, KaK HY CTPaHHO, IMEET BECHMA KOCBEHHOE OTHOILEHHE,

DH3NKH MBICTIAT B KATETOPUAX a0 COMITHOTO BpPEeMEHH : JUIs
HHUX CYIIECTBEHHO, KOIZla MMEHHO NPOU30LUIO0 HEKOEe COOBITHE, a IIaB-
Has rpo6ieMa, KOTOPYIO OHHM IIPH 3TOM PELIAIOT — 3TO NpobaeMa 4acos
(Bexdb pacnafaroIHiics ypaH — 3TO, 110 CYTH JIea, IIECOYHEIE Yackl XUT-
poit xoHcTpykuHu). OfHAKO COBEPIIEHHO OYEBHMIHO, YTO BPEMS CyLe-
CTBYET BHE 3aBUCHMOCTH OT TOI'O, €CTh JIH Y Hac MpHUOOpbI IS €0 H3Me-
penns. Bo MHOXeCTBE CIyyaeB 1181 HaC CyIeCTBEHHA JIHIIb O4EPEHOCTE
COOBITHH («3TO MPOHU3OLLIO MOCHE ..., HO O ...»), TOTHA KaK CTPOTHE UX
JNATHPOBKH KyJla MEHEE BaXKHBI; PAcCKa3bIBasg O HEKOM IPOUCLIECTBHH,
4aCTO TOBOPAT He «B 15 yacosy, a «rocie oberar; He «20 MapTay, a «kak
TONBKO COMIEN CHEr»; He «B 1939 roxy», a «niepex BOHHON» — U B 3TOM
€CTh A0CTaTo4HO TIy6okuil cMeich. JIxobas mocneoBaTeIbHOCTE COOKI-
TUH yxe caMma 1o cebe ABIIETCS BpEMEHEM — OTHOCHTEIbHE M
BpeMeHeM. Tak BOT, reosoru Bcerna paboraiu B MUpE 3TOTO CaMOIo
OTHOCUTENBHOTO BpeMeHH. TOUHOCTB, C KOTOPOH MEI MOXKEM OTIPEIeTIUTh
MOJNOKEHHNE HEKOTO COOBITHA HA LIKaJIe OTHO CHTEIEHOTO BPEMEHH, TIpsi-
MO 3aBHCHUT OT €e APOOHOCTH (T. €. YHCIa COCTABIISIOIMX KAy COObI-
THI) M TIONHOTHI (COOGBITHS NOIDKHE!I paclpeleNsThes 10 IKale bonee
WJIM MEHEE PAaBHOMEPHO, HE OCTABIIAS «IIyCTOT»). [loaTOMY reonory Bu-
JIEN CBOIO 3a/1a4y HE B IIOMCKE «JaCOB», @ B TOM, YTOOEI COBEPLIEHCTBO-
BaTh B YKa3aHHBIX HANPABJICHWAX IIKANy OTHOCHTEIBHOIO BpEMEHH —
NALeoHMONOSUHECKYI0 1emOnucy (IT0 He MeTadopa, a TEPMHH).

Ects nBa QyHIaMeHTaNBHEIX NpHHUMIA (HAKTHYECKH 3TO aKCHOMEI),
KOTOPHIMH MOJIB3YIOTCS T€0NOTH NIpU W3yyeHHH Heropuu. [lepriii — npun-
mun CTeHo, WM 3aKOH HAILIACTOBAHMS: €CIIM OIMH CIIOH (TL1acT) TOpHBIX
MOPOJ JIKUT Ha XPYTOM, TO BEPXHHMI CII0H 00pa30oBalICsI MO3IHEE, YEM HIDK-
HUH. Bropoi — npuanun FekcK, 1w 3aKoH ayHHCTHYECKUX U diiopu-
CTHYECKHX aCCOIHAIMIA: CIIOH, COllepIKaIIVie HCKOTIaeMble OCTATKH OTHUX
U TeX K€ BUJOB JCUBOMHBIX ¥ PACTEHMH, 00pa30BaIvch B OHO H TO XKe
BpemMs. [1epBBIil IpUHIIAI NIO3BOIIET YCTAHOBHTBL XPOHONOI MYECKHIA TIOps-
JIOK 06pa30BaHHs TOPHEIX IOPO[ B OTHOM MECTE, BTOPOH — CHHXPOHH3HPOBATh
MEXITy coOOH MIacThl, 3aNerarolnye B pasHeX MecTax (pHc. 1, a).

ITpyHuMNE 3TH, Ka3a10Ch OB, IPEXENBHO NPOCTHL, OJHAKO NIPH X
MPAaKTHYECKOM NPHMEHEHMH HAC TOICTEperaeT LENbIH psi JOBYIIEK.
Tak, ucxoqHasA NOCIeOBATENBHOCTD CIIOEB B PE3YILTaTe MeKmoHuye-
CcKux IBHXEHHH 3a4aCTyI0 CMUHAaeTCs B 60iiee HIM MeHee TOpH30HTalb-
Hble CKNaakH. Ecnu B nansHeleM BhIIEIEKalas OTOBHHKA CKIak-
KM (C «IIpaBUIBHOH» IMOCIENOBATeNBHOCTBIO) OKAKETCS MOJIHOCTHIO
YHHYTOXXEHHO} 3po3HeH, TO yCTaHOBHTH, YTO B HALLIEM PACIIOPSDKEHUN
0CTaJIoCh JTHIIb HCKaXKEHHOE, 3alIDOKHHYTOE 3a1eranHe cloes, OyneT
BecbMa Henpocto (puc. 1, 6). Eme 60masimue mpo6aeMsl BO3ZHHKAIOT
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Puc. 1. CocTtapneHue CBOJHOH

ctpaturpaduyeckoil mKansl Ha

usath (/-5) paspesax — a; obpa-

30BaHME 3ANPOKMHYTOrO 3ajera-

HUs (JIMHHA, CKJIAZKA U 3PO3U

«HOPMAJIbHON» IOJOBHHKH) — O
(o ®enron, 1997)



¢ 3aKoHOM (ayHHCTHYECKUX accouraunii. CHHXpOHHBIE, HO IPOCTPaH-
CTBEHHO ynaJeHHEIE (dayHbl Bcerga OyayT OmINYaThCs OpYT OT LpYTa;
B 4ACTHOCTH, OHH OyIyT UMETh B CBOEM COCTABE PA3HYIO HOJIO PeluK-
moe, yHacleI0BaHHEIX OT npemuectByromux snox. [Ipexcrasere-xa
cebe, YTO BaM MPEATIOKEHO «BCICNYIO» CONOCTABUTEL BEIOOPKH M3 Co-
BPEMEHHEIX (ayH mrekonumarowux EBponsl M ABcTpanuy (co BceMH ee
cymuamuvimu 1 00nonpoxoonusimu). MHoro nm y Bac OylietT ocHOBaHHH 115
3aKUTrodeHus 06 ux cHHXpoHHOCTH? CBereHHe MHOXECTBA PETHOHANBHEBIX
nocneAoBaTeALHOCTeH ¢ayH 1 (Iiop B IMHYI0 IM06aNBHYI0 IIKATY — OIHA
M3 OCHOBHBIX 3aJay CIICIHAILHOIO pasliena I'eoJoTHH, crpamuzpaguu
(0T naTHHCKOTO stratum — CIo¥).

TpyxHoCTH, BOZHHMKAIOIINE HA 3TOM ITyTH, BEIMKH, HO BIIOJHE TIpe-
ononumsl. [TocnenosarensHoe npuMeneHne npuHUKNoB CreHo n ['ekc-
a4 (MAwc HAKONJdeHHE OIPOMHOTO 3MIIMPHYeCKOTO MaTepHala)
MO3BOJIMJIO TeosloraM yke B caMoM Hayane XIX Beka pasfenurs Bce
OTIOXKEHHA Ha NepBHYHbIE, BTOPHYHbIC, TPETHUHbIC H YeTBEPTHY-
Hble; 3TO JielIeHUE IOJHOCTBIO COOTBETCTBYET COBPEMEHHOMY AETICHHIO
OCaXOYHBIX TOMNIL HAa maJjeo3olickue, Me3030HcKHe H KaliHo30licKkue
(o6bpenuHsIONINE ABa MOCHEXHMX Toxpasneneuus). A x 30-M romgam
XIX Beka B cOCTaBe 3THX OTIIOXKEHHI OBITH BBIICIEHE] X TTIOYTH BCE NIPH-
HATHIE HBIHE CHCTEMbI (H0pcKasi, MeJI0Basi, KAMCHHOYT0/IbHAN U IIp.);
MOCHEXHAS U3 HUX — NepMckas — Owuia BoteneHa P. Mypunconom
B 1841 roxy.

Tak 6b11a co3tana Bceobbemonias mKana OTHOCUTEIBHOTO Bpe-
MEHU — Fe0XpOoHoJ0THYeCcKas 1IKaJaa, K KOTOPOH MOXeT OBITh 0JfHO-
3HAYHO «IIPHUBA3aHa» M06as coxepikaias HCKONaeMble 0Cax0YHas 110-
poja. llIxana 3Ta oka3anack CTOJNb COBEPLIEHHOH, 4T0 XX BEK HE BHEC
B HEe CKOJIL-HHOYIb CYIECTBEHHEIX KOPPEKTHB, 33 HCKIIOYEHHUEM UH-
cTo ¢$opMaNLHOr0 M3MEHEHHS PAaHTa HEKOTODPBIX €€ NOoJApa3ielIeHHH
(B 50-e roxgsl eqMHBIA TpeTUYHBIH ITEpHOX GBI pa3feNieH Ha JBa — Ma-
JICOTCHOBEII U HEOT€HOBBIH, a OPXOBHK, CUHTABIIHHCS YACTHIO CHUILY-
pa, MONYYHI PaHT CAMOCTOSITENLHOTO Neproxa)’, ¥ THIIb CHabnuI ee
nofpasjeneuns abcomoTHEIMU HatupoBkaMu. OcHoBHas mpobieMa,
KOTOPYIO C TOH MOPHI MPHIIIOCH pemarh reojaoraMm, — 3To CO3JaHue
TaKoH ke WKaNsl st Hanbomee XpeBHUX MTOPOX, KOTOPHE CYHTAIHUCH
«HEMBIMHY», T. €. JIMLUEHHBIMH CKONb-HUOYIb CIOXKHBEIX (H, COOTBET-
CTBEHHO, JHATHOCTHYHBIX) MCKOMMAEMEIX OCTAaTKOB (CM. puc. 2,
a taxke Tabn. Ha c. 310-312).

4 AMEpHKAHCKHE HATICOHTONOTH PEAIOYUTAIOT ACIUTH KAMEHHOYTOJIBHBIH
NEPUOI, WK KapOOH, Ha 1BA — MHCCHCHITHI (COOTBETCTBYIOLIHH €BPOINIEHCKOMY
paHHeMy KapOOHY) U MEHCHIbBAHMH (CpelHui W BEpXHHUH KapOOH), 4TO OTpa-
KAET HENOIHYIO aIeKBaTHOCTb COOBITHH HA pa3HBIX KOHTHHEHTAX.
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Bpews, daHepo3on

MApA neT
3pa MNepwog
3
f:é Q YerBepTudHbIM, Q
e §. (aHTponorex)
7] KaiHosoil, KZ
§ HeoreH, N
Maneorex, P
- 67
Men, K
1 3 Mesoaoit, MZ tOpa, J
% Tpuac, T
g_ — 248
o — c Mepmb, P
,§ Kap6oH, C
s A
i eBoH, D
g Maneoaoin, PZ
o Cunyp, S
4
O |»s Opnoosuk, O
o — )
x| 8 P
< Kem6pun, €
— 540
Puc. 2. 'eoxpoHonoryyeckas 1Kaia
Jnist Toro 4To6s! 3aIOMHHITE 1T0CIIEJ0BATENBHOCTE [IEPHOLOB,
< 5 COCTAaBIIAIOMHX PaHepo3o (keMOpHii, OPIOBHK, CHITYp, JE-
I 3 BOH, kKapOoH, NepMb, TpHac, K0pa, Mell, [TaJeoTeH, HeoreH,
& AHTPOIIONEH ), CTYAEHTHI HCIIOKOH BEKOB IIOJIb3YKOTCA MHEMO-
E HMYECKOH pa3oi He BIIOJIHE ITeJaror HYHOTO CBOMCTBA: «Kak-
-1 JBIA OTAENBHBIR CTyNEHT NOJDKEH KYIUTh ION-NHATpa. Tl

1OpHK, Man — ofoXAH HEMHOTO, a TO...»

CaMBIMH KpYTTHEIMH TTOXPA3NEICHAAMH Te0XPOHOIOTHYECKOH 1IKa-
JbI SBISIOTCS 30HbI. XOPOIIO H3BECTHBIE BaM Naaeo030i, Me3030i U
Kal{H030H — 9TO 3pbl, Ha KOTOPBIE IOIPA3AENIAETCS HOCENHHUI U3 20108 —
¢anepo3oli (oT rpeyeckux cnoB phanerds — BHIUMBIN, SBHBI M Z0€ —
KM3Hb), Hauapimiica 0,54 Mapy ner Hasax. DOHEI, NPEAIECTBYIOMHE
thaneposoro, — nporeposoii (0,54-2,5 mipx sier) u apxeii (2,5-4,6 Mapx
JIET) ~ 4acTO 06BENHMHSIOT [0/] Ha3BaHUEM KPHIITO30# (OT rpeuecKoro
kryptOs — CKpBITHIA), H1n noxeMGpuii (keMOpHii — cambiii MepBhIii Me-
puox ¢daneposos). PyHRaMEHTaNBHOE Pa3jIeNeHHEe T€0XPOHOIOTHYE-
CKOM WIKajbl Ha HaHEPO30H U KOKeMOPHil OCHOBAHO Ha HAIMYHMH HIIH
OTCYTCTBHH B COOTBETCTBYIOIIMX 0CaXOYHBIX TIOPOJAaX MCKOIIAEMBIX OC-
TaTKOB OPraHM3MOB, MMEBIUHX TBEP/LIN ckeneT. [lepBas monosuna ap-
Xesl, KaTapXe — BpeMs, U3 KOTOPOTO OCAJOYHEIC TIOPOILI HE H3BECTHRI
TI0 IpHYMHE OTCYTCTBHSA Torna ruapocdepsl. ITocnenuuit oTpesok xo-
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KeMOpHsI, BEHA — BPEMS HOSBICHHS OECCKCIETHRIX MHOTOKIETOYHBIX
HBOTHBIX.

C KaXI0# U3 CIMHHLL, COCTABIISIONIHX CYIIECTBYIONIYIO IO CI e H O -
BATENbHOCTL OCAJOYHBIX IOPOX,MOKHO OJHO3HAYHO COOT-
HECTH OTIpe/IeNIeHHOe NTO/Ipa3Ae/icHie BpeM e HH O/ MK aJI Bl — M Ha-
060pOT; Tak, Bce OTIAOKEHHA, 00pa3oBaBIIMCCS HA 3eMIIe Ha IPOTHXKeE-
HHMH KOPCKOTO IepHoja, 0Opa3yroT I0PCKYI0 CHCTEMY, HIIH IIPOCTO KOpY.
CucreMbl 00BeJUHIIOTCS B IPYNIbI (10pa BXOAHT B COCTAB ME303051) U
JeNATCs Ha oTaedAbl (HIDKHSS, CpexHssl U BEPXHSS 0pa), Apychl (Bepx-
HsIsl I0pa — Ha KennoBeit, okcdop/t, KHMEPHIDK ¥ THTOH), a JfaJiee Ha 30HbI
(Cardioceras cordatum). BpeM e HHH M OKBUBAJICHTOM I'PYIIITEI SIBIISI-
eTcs 3pa, OTACIIa — 30X, Apyca — BeK, 30Hbl — Bpems (puc. 3).

Haspauws nozpaseneHuH reox poHONOTHYECKOH IKANIbl IPOHCXOAAT
OT Ha3BaHMH MECT, TIe OBLIM BIIEPBEIC ONUCAHEI «ITATOHHBIE» 1A TOIO
WM MHOTO BPEMEHH 0CaJOuHble MOpOAE! (NepMCKUii Ieprox, okcdopa-
CKHIl BEK);, MCKIIOUEHHE COCTABMSCT HHU3IIAS €JMHHLA IIKAJbl, BCeTHa
Ha3EIBACMAs [T0 PYKOBOAAIIEMY HCKONIAeMOMY, XapaKTEPHOMY Ji/I 3TO-
'O MOMCHTa reos1ornieckoi uctopus (Bpemsi Cardioceras cordatum). Ha-
IIpUMeEp, TICPMCKHH MepHOoJ CIERYET ONpeelUTh KaK BpeMS, KOIxa Ha
3emiic 06pa3oBbIBATMCE TOPHBIE TIOPOBI TAKOTO XK€ THIIA, YTO HBIHE BBI-
XOJIAT Ha IOBEPXHOCTH B OKPECTHOCTAX ypalnnckoro ropoa Ilepme. mes
IIETI0 C TEOXPOHONOTHYECKOM IIKAN0H, HCOOXOAMMO BCEINA IOMHHTE, YTO
TIEPBHYEH 3][CCh ONIPEAENIEHHBIH THII T€0JIOTHYECKHX Tell, @ BPEMS I1pO-
n3B0/1HO, BTOpu4HO. (TOT e caMblil MPUHIUT HCNONB3YETCS H B apXeo-
JIOTHH: ME30JIUT ¥ GpOH30BHIN BEK — HCTOPHUECKHUE TIEPHO/IBI, BPEMS, KOTIA
MO JeNany OPYRHs M YKpallleHHs onpelenenHoro tuna.) MMenno mo
9TOH NMPUYHMHE TEOXPOHOJIOTHS CHOKOHHO obxonunack 1 6e3 HaTHpOBOK
ee MOxpas3fe/ieHNil B MHIUTMOHAX JICT, CTABIIHX MPHBEIYHBEIMU JIHIIb B
NOCIIEJHUE TPH-YETHIpE recaTrneTus. Boobie pons abCOMOTHRIX 1aTH-
POBOK (paduouzomonnslx damupogok) OUeHb BENHKA JUls CTpaTHrpapuu
JOKeMOPHIICKHX TOJII, TI{€ OTCY TCTBYIOT JOCTATOYHO CIIOXKHEIE HCKOTIa-
€Mble; paaHoyJIEPONHbIH MeToa® IIHPOKO NIPUMEHSETCS U1 JaTHPOB-
KM HOBCHIIIHX OTJIIOXKEHHMH, Bo3pacToM MeHee 40 Trrc. eT. B ocTansHoM
e 3TH METOIB! UIPaloT B CTpaTUrpaduu cyrybo NOXYMHEHHYIO pOIlb,
M MEI B JanbHeimeM 6yneM B 0CHOBHOM 0003HauaTh BpEMs B TEPMHHAX
He abCONIOTHOM, a OTHOCHTENBHOI IIKaJIEI.

5 PaguoyriiepoaHbId METO] 103BOJIAET AATHPOBATH APEBECHUHY U €€ IIPOu3-
BOJIHBIE (HAIIPUMED, APEBECHLIH YIOJIb); OH OCHOBAH Ha COIEPKAHUH B YITIEPOIE
JPeBECHHbI HeCTaOMILHOrO u3071011a '“C. DTOT M30TOI BOZHUKAET B BEPXHHUX CIIOAX
arMocdepbl [ipH BO3AEHCTBUM KOCMHYECKOr0 MLy YSHHs1 HA aTOM OOLIYHOTO a30Ta
("*N), a 3arem B Buge CO, accumunupyercs pacrenusmu. Jons '“C B xuBOM
pacrenuu crabuisHa (4 pasHa gone “C B arMocdepHOM yIIEKHCIIOM Tase), a
Hocje rube/iu pacTeHns HAMHHALT 3aKOHOMEPHO YMEHBLLIATBCSA.
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Me3oaoi Me3oa3oiickan
(rpynna) 3pa
iOpa Opckuit
(cuctema) nepuog
BepxHas opa MoanHeopckan
(oTtnen) 3no0xa
Okcdopn, Okcdopackuin
(spyc) BeK
30Ha Bpewmsi
«Cardioceras «Cardioceras
cordatum» cordatum»

Puc. 3. CoorBercTBHE CTPATHIPAYHUYECKHX H BPEMEHHBIX

noApasaelieHui




Opnaxcaer akaneMuky A. JI. SIHIMHY 3a1any BONpoC: B 4€M COCTOMT
pasHHLa MEXy abCOMIOTHON H OTHOCHTENBHO# reoxpoHonoriusmu? Tot,
COTJIaCHO NIPEXaHMIO, OTBETHIL: «[J1aBHas pa3HHLIA B TOM, YTO OTHOCHTEJIb-
Hasi TEOXPOHOJIOTHSA TOYHA, a abCONOTHAs — HeT». Panon3oTonHbie MeTo-
IBl 1al0T HaM JaTUPOBKY C TOYHOCTBIO 10 1-2 %, KOTOpast, Ha IepBbIi
B3IIs/l, KAXKETCA BIIOJIHE NpreMieMoit. Ho Ha orpeskax BpeMeHH B COTHH
MHILIHOHOB JIET (KOTOPBIMH OIIEpHPYET I'e0JIOTHSA) 3Ta NOrpelHOCTh H3-
MEpEHHs TOXe OyAeT HCUHCIATLCA MWITHOHAMH JeT. ITycTs Ml ompeje-
MM abGCOMIOTHBIN BO3pacT HEKOH 0CaT0YHOM ToIIM KaK 154 +2 MiH nieT;
B TE€YEHHE 3THX IBYX MIJUIMOHOB JIET MOIJIM HAKOIHUTHECA MHOTHU €
COTHH MeTpOB (UM JaXKE KHIOMETPEI) 0cankoB. [lameoHTonory xe
CTIOCOGHEI PAacTIO3HATE B 3TOH TONIIE OAHOOOPA3HBIX IOPOJX CIOH TOMIIH-
HOM BCETOB HECKOJBKO METDP OB, PYKOBOACTBYSICH H3BECTHEIM UM
«aJpecoM»: BCPXHss 10pa, okcopackuid sipyc, 3oHa Cardioceras cordatum
(160 TONBEKO B 3TO (MTHOBEHHE» TEOJIOTHHECKOH HCTOPHH JKUI Ha 3emiie
rojopoHoryi Monmock Cardioceras cordatum). Onpenenurs CToNb HAY-
TOXHBIH OTpE30K BPEMEHH MeTogaMu abCONMITHE X JaTHPOBOK
HENb3s HU B KAKOM TPHONMKEHHH.

3nech ONAThH HaNpallMBaeTCs CPaBHEHHUE ¢ apxeonorueit. [Ipemono-
MM, Mbl OOHAPY>KUIIK IpEBHEETUNIETCKMH capkodar. MoxHO oTkomyn-
HYThH OT HETO MIENKY M YCTAaHOBHTH, YTO JEPEBO, H3 KOTOPOIo OH ObLI
n3roroBneH, cpybieno 4 500 £300 net Hazax. ApXeoJor Ke MOTTSIIHT Ha
opHaMeHT capkoara u 6e3 konebanmii ckaxert: «Cpennee uaperso, X111 u-
HACTUI... KOHell, HO He caMblii». Hy ¥ kakast M3 JaTMpOBOK, Ha Balll B3TIBIA,
Gonec coxepxarencHa?

JononueHue K rnaBe |

HeckobKO0 €J10B 0 METOA0JIOrMH HAYKH.
Ipunuun akryanusma, «opurea OkkamMa) U npe3yMIluH.
IIpoBepka Teopun: Bepudpukanun u panbcuPpuranuu

Hpunnun axkryaausma (3ToT TepMuH 6511 BBeneH B 1830 rony
Y. Jlaitenem): npy moObIX pEKOHCTPYKUHAX COOBITHIH MPOIIIOTO MEL HC-
XOIIMM M3 TOT'0, YTO B T€ BPEMEHA JOJDKHEI OBUIH eHCTBOBATh TAKHE XKe
3aKOHBI IPHPOJEL, 9TO M HEIHE. «HacTosee ecTh K104 K IPOLIIOMY» —
Tak popmMynuposan npuHuMn caM Jlaiiens. ITycTs, k npuMepy, B 10keMO-
PHH CYIIeCTBOBAIM 3KOCHCTEMBI, KOTOPEIM HET CETO/IHs aHANOroB, HO Ka-
MEHB-TO, HaJI0 {yMarTb, ¥ TOT/a Mafall Ha 3eMJII0 ¢ YCKopeHHeM 9,8 M/c?,
BOZA 3aMep3alia NpH Hyne rpagycos Ilenbcus, Monekyna xnopoguniaa
UCIIPAaBHO TI0ITONIANIa Kéanmbl ceema... A, COGCTBEHHO TOBOPSL, IOYEMY?
Bormpoc 3T0T BOBCE HE TaK y» IpOCT.
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HenocpexcraeHHo B IpolLIoe 3aIAHYTH HEBO3MOXKHO, MAIIHHA Bpe-
MEHH — 3T0 HECOBITOYHAs MeuTa yenoBeuecTsa. JIro6rie HalH CyKAEHHS 0
TMPOILIOM €CTh JIMIIE Gollee HIIM MEHEE BEPOSITHBIE TIPEITONOXEHHS, OC-
HOBAHHBIE HA unmepnpemayuyu HakToB ¥ cOOBITHI COBPEMEHHOCTH. Ju-
no3aspet (CTONB NOMIOOGUBLIKECS WHPOKOH Mmy6nuke nocne «[Tapka rope-
KOTO I1EpHOLa») ~ 3TO, BOOOLIE-TO TOBOPS, JIHILb KYCKH TIE€CUAHHKA, Ha-
TIOMHMHAIOIHE CBOCH (HOPMOM KOCTH COBPEMEHHBIX penmunuil; BCe
OCTAJIBHOE ~ YUCTHIE JOMBICIEL. [TOHATHO, 4TO LleHa HOMEICIIAM pexHCce-
pa C. Cnibepra n akaemuka oT naneonronoruu JI. I1. Tarapurosa ue-
CKOMBKO pa3Hast, O{HaKO SKCIIEPHMEHTAIBHO IPOBEPHTE HEllb3s HH TIEPBHIE,
HH BTOpbIC — HHU CETOAHS, HU B Oyayiem. [lostomy BHauane HaM criexyer
PEINTD 15 ¢e651 NPHHIMITMATLHBIA BONPOC: HOIHABAEMO /I NPOULTIOE 0=
06uye? I1py 3TOM HEOBXOMMO NPH3HATE, YTOHA TOTHYE CKOM YPOB-
He Npobiema HepaspelliuMa, T. €. 3TO BOIPOC He Pa3yMa, a BEPEL.

Ecnu oTBeT 6yneT «HeT», TO MBI MOXEM HaNbLIe 110 COOCTBEHHOMY
YCMOTPEHHMIO HACEIISTh NPOLLIOE ATAHTaMH U JIEMyPHIALIAMH, pa3yMHBI-
MU CIIpyTaMH Y KPBUIATEIMH OTHEBIIIAIIMMU JPAKOHAMH, 4 MOXKEM, Ha-
060pOT, OTPHLAT CYIECTBOBAHHE BCETO, YTO HE YIIOMSHYTO —~ YEPHEIM
1o 6enomy — B Betxom 3asete. IToxanyiicra. Mel Teneps HaxomuMcs B
chepe MubonOruK, MOXKHO HA B ueM cebe He OTKa3LIBATH. Otnpasus-
IIHCE 110 3TOMY IYTH, MbI C HEU36€KHOCTBIO JIOIKHBI TPUATH K OTPHIA-
HHIO CymiecTBoBaHMs Xeornca, Msana I'posHoro, a To u ToBapuma Cra-
JIMHA — 4€M OHHM B 3TOM CMBICIE JIy4llie TUHO3aBPOB?

Ecnu sxe MBI priMeM, YTO MPOLLIOE NPHHIMIHANBHO MTO3HABAEMO
(a momapnsrommEe GONBIIMHCTRO MOAEH PEmaloT I cebs IToT BOIIPOC
MIMEHHO TaK), ¥ OCTaHEMCS IIPH ITOM Ha IO3ULMAX PALMOHAJNBHOT O
MBIIITEHHU S (T. €. OyneM NoNaraThcs HE Ha «OTKPOBEHHS CBBILIEY, a
Ha CBOM COOCTBEHHBIE HAGIONEHHS H YMO3AKITIOYEHH), TO YIIOMSHYTHII
BBIILE KYCOK IE€CYaHMKa HEMEUIEHHO NPEBPATHTCS B GENPEHHYIO KOCTD
mupano3aspa. CTpyKTypa €€ IIOBEPXHOCTH MO3BOJIMT HaM CXEIATH BHIBO-
AB1 0 MECTAX NPUKPETUIEHHS MBILIL M, COOTBETCTBEHHO, O THIIE TIOXOKH,
CKOPOCTH TIEPENBIKCHHUS H BO3MOXKHBIX CIIOCO6AX OXOTbI; BHYTPEHHSS
CTPYKTYpa KOCTH — O XapakTepe KPOBOCHAOKEHHS 1, COOTBETCTBEHHO, O
BO3MOXXHOH TEIUIOKPOBHOCTH 3THX CyllecTs. Fickonaemas npesecuna ¢
TOAHYHBIMHA KOJIBLAMH TO3BOIHUT 3aKIIOYHTh, YTO KIMMAT B 3TOM MECTe
Torna 6bUT CE30HHBIM, & MCKOTIAEMBIH KOPAILIOBEI pU — 4TO TemIiepa-
Typa OKpY>Karomen ero Mopckoi Boxst Iipesrimana 20 °C. Bee 3TH BEIBO-
Ab1 OyIyT OCHOBAHBI HA GHANO2USX — HA TOM, KaK BEAYT cels KOCTH Mo-
3BOHOYHBIX, JIPEBECHHA U KOPaIUIOBEIE pHGBI B HalK xHU. Ho Brpase v
MBI HCXOIUTE U3 TaKOH Npeanockuikk? He Tonbko Bripase — Me1 06s13aHE!
MOCTYIIaTh HMEHHO TAK, H BOT [I0YEMY.

MB1 yoxe OroBOpHIIH, YTO HEHCTBYEM B cepe palHOHANBHOTO MBbII-
neHus1. PauMoOHaNBHEIA THI MEILUIEHHS — OTHIOAL HE €JHHCTBEHHO BO3-
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MOXHBIi1; ObIBaCT MBILIJICHAE XYNOMKCCTBEHHOE, MHCTHUECKOE, PENHIH-
03HOC U T. I1. Hafio 0TY4ETIIHBO 0CO3HABATE, YTO HH OJHO M3 HUX HE «XyKEN
M HE (IY4INEY» OCTAIBHBIX — OHH [IPOCTO Pa3HbIC H HMCIOT CBOM COOCTBEH-
HBIC «CBOJIBI 3aKOHOBY». MBI BOJIGHBI B BRIOOPE TH T @ MBIIUICHHSA — HO,
pas BbIOpas, 00si3aHbI OyAeM B JaJbHEHIIIEM NOAYHHATECA ONPCAC/ICH-
HBIM [IpaBHJIaM.

OnHuM U3 (yHAaMEHTANbHBIX IIPUHIMIIOB PAIIHOHANBHOTO MBIIILIE-
HU sBysieTcs «OpuTBa OKKaMay — 110 IMECHH CPEIHEBEKOBOTO aHITIHH-
ckoro dunocoda Y. Oxkama, kotopbiii Gopmynuposai ero tak: «He ym-
HOXai CYyIHOCTEH cBepX HeoOXoanMoroy. IIpHMEHHTEIBHO K IpaBUIaM
HAay4HOTO HCCIICIOBAHHUS 3TO O3HAYaeT CICAyIolIee: BRIONpas OHY H3
HECKOJIBKHUX THIOTE3, OOBACHIIOIUX HEKOE SIBICHHE, Hal0 HAYHMHATE C
CaMOM IIPOCTOM U3 HHUX, U TOJIBKO YOCAHBILHCH B TOM, YTO OHA «HE pabo-
TacT), NEPEXONUTh K O0JIEe CIOKHOM, IIOBTOPSS 3Ty MPOLCAYPY IO TEX
10p, II0Ka He Oy/IeT HaKJICHO NPOCTEHIee YIOBICTBOPHTEIBHOE 00biC-
HEHHE.

ITpusenem Takoii npumep. Ha tnxookeanckom ocrpose ITacxu uMe-
FOTCS IMKIONHMYECCKHUE CTATyH, KOTOPBIE, Ka3aloch Obl, HC MOIIH ObITh
BO3IBHTHYTHI IPUMUTHBHBIM IJIEMEHEM, HACETIAOIMM OCTPOB B HAUIH
JHH. MOXEM JTH MBI BBICKA3aTh THIIOTE3Y, YTO CTaTYyH 3TH IOCTaBICHBI
npHuienbnamu ¢ apyroi mnanersl? Koneuno, MoxkeM. OnHako, HAXOAACh
B paMKax PaIlMOHAIBHOTO MOJIX0/1a, MBI BIPABE IPHHATH 1101106HOE 00bsC-
HCHHE JIMIIL 1 O CJI € TOrO, Kak OynyT HCUeprnaHbl Bce Ooee MpoCThIE —
«3eMHBICY — THIoTe3bl. Typ Xeiepaan, caenaBIIMH yCICIIHYIO IIONBITKY
YCTaHOBHUTH [IACXHAHCKYIO CTaTYIO C IIOMOIIBIO JIAIIE TCX CPEACTB, UTO
€CTh B HAIlIM JIHK B PAaCHOPSKCHUH TaMOIIHUX aOOPHUICHOB, ACHCTBOBAJ
cTporo B paMkax «OpuTBbl OKKaMay, XOTsS HaBEPHAKA HC 3a1yMBIBAJICS
Haj >teM. TTocneaHee BeCbMa CYIICCTBEHHO: ACIO B TOM, YTO IPHHIIMII
«6puTebl OKKamay» H BIIOCIHECACTBHY Pa3BHBUIMHCS U3 HEFO IIPUHLMI nap-
cumonuy I T000ro yueHoro (o KpaiHel Mepe, B cepe €CTECTBEH-
HBIX HayK) HACTOJIBKO (PyHIaMECHTAIBHBI, YTO OOBIYHO HX IPOCTO HE 3a-
MEUAKOT — KaK MBI HE 3aMEYacM BO3yXa, KOTOPEIM JbIIIHM.

Bo3sBparlasch k METOIaM PEKOHCTPYKITMH KapTHH JAJICKOr0 IPOIIO-
r0, OTMETHM, YTO C 3TOM TOYKM 3pCHHUs AKTYAJIH3M (CTPEMIICHUE B HCTO-
PHYECKUX PEKOHCTPYKIIMAX OTTAIKHBATHCS OT COBPEMCEHHBIX aHAJIOTOB)
COBEPIIICHHO KOppeKTeH. CyILECTBOBAHME K€ B IIPOILIOM ITPUHLUNINIIB-
HO HMHEIX, YeM HbIHE JACHCTBYIOIIKC, 3aKOHOB IPHPOJIBI OYET TOH CaMOH
«HM30BITOYHOM CYLIHOCTBIO», KOTOPYIO U 0TceKacT «Oputa Okkamay. Cob-
CTBEHHO IOBOPsl, IPOIUIOE BOOOIIC MO3HABACMO POBHO HACTOJIBKO, Ha-
CKOJIBKO TOUHBIC aHAJIOTHH OBUIBIM CHTY3IIMAM CYILECTBYIOT B COBPCMCH-
HocTH. OIHAKO B CIICAYIOIIMX TIIaBaX MBI PETYIIpHO OyleM CTaIKHBaTh-
Csl M C TAKMMH COBOKYITHOCTSIMH (haKkTOB, 71t 0OBSCHCHHS KOTOPBIX HaM
PHIACTCS NPEIONararh, 4YTo B IPHPOJC CyLUCCTBOBA/IM M CHTYalluH, HBIHC
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COBCPHICHHO HCMBICTHMBIC, KAK-TO: 9KOCHUCTEMBI, HE UMEBLINE B CBOSM
cocrase XHIHUKOB (c. 102); nanmmadTsl, KOTOPBIC OBIIN HE CYIICH
¥ HC MOpEM, a YeM-TO CpeiHuM (C. 86); armocdepHas UHPKYIAIHMS, IPH
KOTOPOii YHCJIO KOHBEKTHBHBIX stueeK (C. 147) OTIHYHO OT HBIHEIIHETO.
He oka3biBaoTcs 1 TaKue PEKOHCTPYKIMH OTCTYILICHHEM OT IPHHIAIA
akTyanusMa? HeT, 10oTOMy YTO NpPHHOMI aKTyaldH3Ma HE SBISACTCS
AKCHOMAaTHYHBIM IOJOKCHHEM. AKCHOMA — 3T0 IpHHHAMAaeMoe 6e3
NOKA3aTCIIBCTB IOJIOXKCHHE, HA OCHOBE KOTOPOFO CTPOHMTCS BHYTPEHHE
HCTIPOTHBOPEYMBAsi CHCTEMA B3MIANOB. Eciu MbI mpuaMMaeM 3a akcHo-
My YTBEPXKICHHE, YTO YCPE3 TOUKY, JICHKAILYIO BHE IPAMOH, MOXKHO I1PO-
BCCTHO AHY (TOIBKO OJIHY) PAMYIO, APAUICIBHYO IAHHOM, TO IOy~
4acM BHYTPCHHE HEIIPOTHBOPCUMBYIO FeoMeTpHIo EBkimza. A ecnu npu-
HATD, YTO YCPE3 TAKYIO TOUKY MOXHO IIPOBECTH HE CKOJNbKO MNPAMBIX,
HC NCPECEKAIONINX TAHHYTO, TO BOSHHKHET reoMeTprst JIo6aueBckoro, Takast
€ BHYTPCHHC HCIIPOTUBOPCUHBAs, KAK H K HOPMATLHASD, CBKITHIOBA.

Bblmie MBI yKe CTATKHBAITHCH ¢ OIHUM aKCHOMAaTHYHBIM YTBEPHKIC-
HHEM — 3aKOHOM HAIlIaCTOBAaHMs («ECIM OMH CIIOH FOPHBIX IIOPOJ Jie-
KT Ha IPYTOM, TO BEPXHHH CII0H 06pa30oBaICs [I03HEE, YeM HIKHHID),
Ha KOTOPOM OCHOBaHA Takas BHYTPEHHC HCNPOTHBOpPEUYMBAs CHCTEMA
B3DIA/I0B, KaK cTparurpagusa. Ilostomy ecnu 651 BOPYT ymanoch a0ka-
3arh (HaNpPArHTE BOOOpaxkeHHe!), UTO BBILIENCKAIIHIA CIIOH MOXET 06pa-
30BaTbCs NPEXKAC HIDKCIICHKAIIETO, 3TO 03Ha4ao Obl NOMHOE paspyiie-
HHC KapTHHBI MHPA, YTO CO3[]aHa CTPaTUrpadueii.

HIprHIMI akTyanu3Ma NPHHAMUICGKHT K HHOMY THIY YTBEPXKACHHI —
npesymnyusim. IIpesyMOuns — ropHANYCCKHNA TCPMUH, O3HAYAIOIIHIHA
NpU3HaHKe (HaKTa JNOCTOBCPHBIM, 10Ka HEe OymeT M0Ka3aHo obpaTHOE.
Bcem u3secTHa HCnonk3yeMast B IOPUCTIPYICHIMH IPE3YMITIHs HEBHHOB-
HOCTH. OHAa MOXET OBITH C(OPMYITHPOBAHA TaK: NMOCKOIBKY GONBIIHH-
CTBO JIIOACH HE ABIAIOTCSA HPSCTYNHUKAMH, TO KaXAbIH OTHCIBHO
B3STBIH YCIIOBCK JIOJDKCH CYMTATHCS HEBHHOBHBIM JIO TEX TIOP, TOKA HE
noka3aHo obparHoe. IlocneaHee — Ype3BBIYANHHO BAXKHO: B IIOHATHE KIIPC-
3YMIIIUsD) 3aI0)KCHABO3MOKHOCTh ONPOBEPIKECHHU 4 ; IPE3yMII-
LM MG YCTAHABINBACT OYE€PEAHOCTH, B KOTOPOM CICAYyET pac-
CMaTpUBATh COOTBETCTBYIOIIME TUNIOTE3BI (IPUMEHHTENIBHO K IPE3yMIMU
HEBHHOBHOCTH 3TO 03HAYaeT, 4T0 OOBHHACMEIN He 00133H HUUYCTO 10Ka-
3BIBATh — 3TO ACJIO OOBHHUTES).

[TaneonTonor A. I1. PacHunbIH n0oka3ai, 4To 3TOT THII YTBEPAKIACHUHA
MCNIONB3YCTCA B CCTCCTBCHHBIX HayKaX YPE3BBIYAHHO IHPOKO, XOTS IIPaK-
THYCCKH BCCT/Ia — B HEAABHOM BHje. Hanpumep, mocTosiHHO npakTHKye-
MO€ OHOJIOTaMH ONPEACICHAE CTENECHH POICTRA OPFaHU3MOB 110 CTEIICHH
HX CXOACTBA — HC YTO HHOE, KaK NPE3yMIILHs, KOTOPYIO MOKHO COpMY-
NUPOBATh Tak: Ooliee CXOHbIE My COBOH OPraHU3MBI JOIDKHBI CUH-
TarbCs 6onee 61M3K0 POACTBEHHBIME MEXKAY cOBOi 10 TEX NOp, 10K HE
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Joka3aHo oOparHoe (T. €. KOHBEPreHTHOE BOZHHKHOBEHHE 3TOTO CXOI-
ctBa). B nanmpneiiimeM Mp1 OymeM 4acTo CTAJIKUBATBCS € 3TUM THIIOM JIO-
FHYECKUX KOHCTPYKUHH. OIHOH M3 Npe3yMIUHi K SBAsSEeTCSA NPHHIHI
aKTyaJIn3Ma, KOTOpPbIid MOXeT ObITh epeGopMyIHPOBaH TAKHM 006pa3oM:
B IIPOIIECCE HCTOPUYUECKOTO HCCIIEIOBAHUS MBI JOJDKHBI HCXOIHUTH H3 TOTO,
Y10 JT100BIC CUCTEMBI B IPOILIOM (YHKITHOHHPOBANHM TaK e, KaK HX CO-
BPEMCHHBIC aHAJIOTH, IO TeX 0P, [10Ka He J0Ka3aHo oOparHoe.

Pa3 yx 3a1u1a peys 0 Hay4HOM MBILUICHHH, TO ClIENyeT PaccKa3arb O
sansgax K. IMonmepa, ogHoro u3 kpynHedmux ¢gunocopos XX Beka,
MateMaruka 1o 6azosoMy oOpazosanuo. OH OAHHM H3 NEPBBIX 3a4aJCs
BOIPOCOM «K020a Meopuio MOMCHO CHUMAMmb Hay4Hou?».

«MeHs HHTEpecoBaJI HE BOIPOC O TOM, «KOTIA TEOPUS HCTUHHA?»
[...] ST nocrasun nepex coboii gpyryro npodiaemy, — yrounset [lonmnep. —
51 XoTen HpoBECTH pa3IHYNE MEXITY HAYKOH H IICCBIOHAYKOM, IIPEKpac-
HO 3Hasl, 4TO HayKa 4acTo OmMOaeTcs, a ICEBAOHAYKa MOXKET CIIy4anHO
HATONKHYTHCS HA HCTHHY». M3naBHa CcyIllecTBYeT CTaHAAaPTHBIN OTBET:
HayKa OTJIMYaeTCsl OT IICCBIOHAYKH (HITH OT «Memadu3uxu») CBOMM M-
[HUPHYCCKHM METOIIOM, T. €. HCXOIHUT U3 HaOMOICHUH H SKCIICPHMCHTOB.
OHaKO TaKo# OTBET BPSM JH MOYKHO CYECTh HCUCPIBIBAIOLIMM: HAIIPH-
Mep, acTPOJIOTHs (KOTOpasi HayKOH B CTPOTOM CMBICIIE HE SIBJISICTCS) OIIC-
PHpPYET rpoMaHOH Maccoif IMIHPHUECKOIO MaTCpPHaa, ONKMPAIOIIETocs
Ha HaOMIONCHH, — FOPOCKOIIaMH U 6HorpadmsamH.

IMonuep Bcnomuuaet, 4o B 1919 rony, korna oH HaAYMHAN YUHTECS B
BenckoMm yHHBepcHTEeTE, Bee OBUTH YBICUCHBI HOBBIMU, IOMCTHHE PEBO-
JIIOIMOHHBIMH, KOHIENNHAMHN: TCOPHEH OTHO CHTEINBHOCTH DWHIUTECHHA,
a TaK)Ke UCTOPHYCCKHM MaTepHalIn3MoM Mapkca H HOBCHIIMMH [ICHXO-
JOTHYECCKHMH TEOPUSMH — [ICHX0aHann3oM Ppeiia H Tak Ha3bIBAEMOH
HHAMBUAYAIBHOH ICHXONOrHeH Atepa. BeIcTpo oy THB (cliepsa Ha Ka-
KOM-TO IMIOJICO3HATCIIPHOM YPOBHE) HEKO€ NPHHIHIINAIBHOEC Pa3IHYHe
MEXKIy IBYMs STHMH rpynnaMu reopu, [onnep nonsrraucs cHopMyIia-
poBath s ceds: 4eM MapKCU3M, IICHXOaHAIN3 ¥ HHAHBHAYaJIbHAs IICH-
XOIIOTHSI TAK OTIHYAIOTCS OT QUIUYESCKHUX TEOPHil, HAIPUMEDP OT TEOPHH
OTHOCHTENBHOCTH? SICHO, 4TO [eN0 TyT ObLIO HE B MAaTCMaTHYECKOM arl-
napare (WIM OTCYTCTBHH TAKOBOTO), & B YEM-TO HHOM, OOJIee CEphEe3HOM.

«51 0GHapyXHI1, YTO TE U3 MOUX JAPY3Ci, KOTOpbIC OBLIN NMOKIOHHH-
kamu Mapkca, @peiina u Amiepa, HaXOJHIHCh N0 BICYATINECHAEM HEKO-
TOPBIX MOMCHTOB, OOIINX JUIs STHX TEOPHH, B YaCTHOCTH IO BIEYaTIIC-
HHEM HX SBHOH 00bscHumenshoi cunst. Kasanocs, 3Tu TEOpHH Coco0-
HbI 00bACHATH OyKBAJIIBHO BCE, YTO POUCXOAHUIIO B TOH 0OIIACTH, KOTOPYIO
OHH onuchiBany. U3yuerue nro00i U3 HUX Kak ObI IPHBOAMIIO K IOJIHO-
MY JDyXOBHOMY NEPEPOKACHHIO HIH K OTKPOBEHHIO, PACKPBIBAIOILEMY
HAIIH [1a3a Ha HOBbIE HCTHHBI, CKPBITHIC OT HEMOCBAILLUCHHEIX. Pa3 Bamm
I71a3a OJHAXKIbI OBUTH PACKPBITHI, BBI OyleTe BHACTh NOATBEPXKAAIOIIHE
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IPUMEPBI BCIOAY: MHD 10JIOH 6epucpuxayusamu Teopun. Bee, uro mpouc-
XOJIMT, IOATBEPKIACT €ey.

Urak, maBHas 4epTa 3TOH Ipymbl TEOPUil — HENIPEPHIBHEIH IOMCK
BCPHQHUIUDPYIOMHX HX SMIHPHYCCKUX PE3ylNbTaToB (Habmone-
HHH): yeM 6onbne, TeMm yyme. Boree Toro, HEBO3MOXKHO NPEACTABUTD
cebe, HanpuMep, Takyro GopMy YEIOBEYECKOTO TIOBEACHHS, KOTOPAs HE
YKIabIBanachk OB B paMKH COOTBETCTBYIOLICH IICHXOMOTHYECKOH Teo-
puu. B npumepe, paccMarpusaemom TTonmnepom, OHH YEIOBEK TOIKACT
pebenka B BOTY ¢ HAMEPECHHEM YTOIUT €10, a APYTOi XKEePTBYET KU3HBIO
B NONBITKE CHACTH 3TOro pedeHka: «Kamplidi U3 3THX CIIy4aes JIErko
obbscHuM 1 B TepMuHax Ppeiina, i B repmunax Amepa. Comtacno dpeif-
Ay, NIEPBBIi YETOBCK CTPAJACT OT IOJABJICHHS HEKOCTO KOMILIEKCa (CKa-
KeM, D[IMIIOBA), a BTOPO# JOCTHT cybrumayuu. Comacio Amnepy, nep-
BBIH YCIIOBCK CTPAJAcT OT YYBCTBA HCIOJHONCHHOCTH (KOTOPOE BHI3BIBA-
€T y HETO HEOOXOMMMOCTh JOKa3aTh CaMOMy cebe, 4To OH CrnocoOcH
OTB@XHUTBCS HA IPECTYIIICHHE); TO XKE CAMOE NPOMCXOIUT H CO BTOPHIM
(Y KOTOPOTro BO3HHMKACT HOTPEGHOCTE 10Ka3aTh caMoMy cebe, UTo OH CIIo-
coben criacTu pebenka)y. C Takoi e JICTKOCTBIO 06e 3TH TEOPHH Tepe-
HHTEPIPETHPYIOT U JII00BIE APYTHE YCTIOBEUCCKUC TIOCTYIIKH.

C Teopuel OTHOCHTENBHOCTH JIeI0 06CTOMT COBEPIIEHHO HHade. Kak
pa3s Bo Bpems, onuceisacmoe Tlonnepom, A. DIIHHITOHY BIEPBEIE yaa-
JI0Ch NOATBEPAUTH OOHO M3 MNPEACKA3aHHUH, CIETAHHBIX DHHINTCHHOM.
CornacHo €ro TeOpHH rpaBUTAINH, OONbIINE Macchl (Takue, kak ColH-
11¢) JOJDKHBI IIPHTATHBATH CBET TOYHO TaK K€, KAK OHM TMPUTATHBAIOT
MarepuanbHbie Tena. [losToMy cBeT nanexoil GHKCHPOBAHHOM 3BE3NBI,
BuaMMO#H BOMu3n ConHia, 1OCTHraeT 3eMIIM N0 TAKOMY HAIPABJICHHIO,
YTO 3BC3/1a KAXKETCH CMEIEHHOM 10 CPaBHEHHIO € €€ PEalbHBIM IOJIOMKE-
HHUCM. B 06BIUHBIX yCITOBHSX 3TOT 3¢ (hekT HabIMI0IaTh HEBO3MOXKHO, TI0-
ckonbKy 6mm3kue k ColHily 3BE3/(bI COBEPHICHHO TEPSIOTCS B IO OCIIC-
IHTENbHbIX JiyyaX. OIHaKo 3BE3 161 MOKHO CoTorpadMpoBars BO BpeMs
TIOJIHOFO CONIHCYHOrO 3aTMCHUS, a 3aTEM CPaBHUTH UX MONOKEHHE C TEM,
4T0 HaOMONAacTCs HOYBIO, Korna Macca CONHIA HE BIIMACT Ha PaclpocT-
paHeHHe ux ny4dei. IMenno 31o n npopenan Omauurron. U monyunn
3 deKT, mpeackasaHHbIi DHHIITEHHOM.

«B paccmaTtpuBacMoM npumepe, — nuutet Ilonmep, — NpOH3BOAUT
BIICYATIICHHEC TOT PHCK, C KOTOPBIM CBA33HO MOAOOHOE mpeacKasaHHe.
Ecnn HabmoneHne NOKa3bIBACT, YTO IPEACKa3aHHbIH 3 QeKT onpeneeH-
HO OTCYTCTBYCT, TO TCOPHA IPOCTO-HAIPOCTO OTBepraerces. J{anHas teo-
pHsl HCCOBMECTHMA C ONPEACTICHHBIMU BO3MOXHBIMH PE3yJIbTaraMH Ha-
OMIONIEHNMs! — C TEMH PE3yNbTaTaMH, KOTOPBIX 10 DWHINTECHHA 0XKHAAI OB
KaxIbId. Takas CHTyauusi COBEPIICHHO OTIMYHA OT ONHCAHHOH MHOXO
paHee, Korna COOTBETCTBYIOIIHE (TIcHXonoruyeckue. — K. E.) Teopuu oka-
3BIBAJIMCh COBMECTUMBIMH C JIFOOBIM YEIOBEYE CKMM II0OBEAEHHEM, U OBUIO
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IPaKTHYECKH HEBO3MOXKHO ONHCATH KAKyI0-THO0 (hOpMY YCTIOBEYECKOIO
MIOBEJICHHUS, KOTOpas He ObpUia ObI IOATBEPXKACHHEM 3THX TCOPHIN».

Bcee s10 1 npuseno [Nonnepa Kk 3aKITI0YCHUIO O TOM, YTO IOATBEPIHK-
JICHHs (BEPH(HKAIMH) TCOPHH HEAOPOTO CTOST — HX IPH XKEJIaHHH MOXK-
HO HabpaTh CKOJIBKO YTOJHO, [OYTH Jyisi JIt00oi Teopun. CoOCTBEHHO
FOBOPS, IPHHUMATD BO BHUMAaHHC HOOM GEPHCOAIOUEE CAUNEMENBCNEO
CIIEAYET JIIIb B TEX CIy4asX, KOTAA OHO SBJSICTCS Pe3yJIbTaTOM peallb-
HOH «IIPOBEPKH TCOPHH Ha IIPOYHOCTH» — NONbIMKU €€ ORPOSEPZHYMb,
KOTOpasi oKazanachk OesycneimHoi. Teopus ke, KoTopas He OIpoBeprae-
Ma HUKaKHMM MBICTTHMBIM COOBITHEM, SIBISICTCS HEHAY 9 HO H ; IPHHIIM-
OHaNbHas HEONPOBEPTacMOCTh MpeACcTaBsieT coOoi He JTOCTOMHCTBO
TEOpHH (KaK 4acTo JyMaroT), a ¢¢ nopok. YTak, KpUTECpHEM HAy4YHOIO
cTaryca TEOPHH SBISIETCS €€ IPOBEPAEMOCTh H NIPHHIIMIIHANIbHAS OIPO-
BepracMocTb (auncuduuupyeMocts)’. THBIMH cOBaMH, HayKa (B OT-
JHYHE OT IICCBAOHAYKH) JOJDKHA NIENaTh NpoeepAemble nPeOCKa3anun
(«BymeT Tak-To ¥ Tak-TO, B IPOTHBHOM CIYYac s ChEM CBOIO LUIAIYY),
NPUYEM MPCICKa3aHUs 3TH JOJDKHBI OBITh P U C KO B a H H bI M H, HE 0Ye-
BHIHBIMH anpHopH (He THia « CoNHIle 3aBTpa [0-IPEKHEMY B3OHIET Ha
BOCTOKEY).

U3 paccMOTPEHHBIX BBIIIC TCOPHI KPUTEPHIO (panbcuUuupyemoc-
TH OTBEYACT JIUIIb TEOPUs OTHOCHTEJIPHOCTH: AaXE €CIIH B NICPHOJ €€
BBIJIBIDKCHHS CYICCTBYIONIHE H3MEPUTEIIBHBIE HHCTPYMEHTBI HE II03BO-
JISUTH OCYLIECTBHTD POBEPKY, IPHHITHIIHAIbHAs BO3MOYKHOCTB OIIPOBEP-
JKEHHs 3TOH TCOPHH CyLIeCTBOBaNA yxe Torna. Cirydai ¢ acTpoIoruei —
0OpaTHBIi; aCTPOJIOTH NONPOCTY HTHOPHUPYIOT HEONArONpPUATHBIC UL HUX
CBHICTCIBCTBA, 3 B CBOMX IPOTHO3aX HPHOETAlOT K OOLIYHOMY TPIOKY
BCEX IPOPHIATEIICH: MPEACKA3BIBAIOT COOBITHS HEOTPEACICHHO, YTOOBI
[pEACKa3aHus BCerna COBIBAIHCD, T. €. YTOObI OHU OBLTH HEONIPOBEpPrac-
MbiMH. Benomunm ucropun o Xomke Hacpeanune. «bymy mu 4 cyacTin-
Ba B CBOEM HOBOM Opake?» — TPEeNeTHO ClpallvBalia Kakas-HHOyIb 110-
YTEHHBIX JICT BAOBA H 3aMHpajia B O)KHIaHHH oTBeTa. «Jla, Oynens cyac-
TJIMBA, CCIIM Ha PAcCBETE HE BIETUT B TBOE OKHO YEPHBIH opel, — MIachI
OTBET raganbinuka. — Ocreperaiics TakKe NOCYbl, OCKBEPHEHHON MBI-
IIaMH, HUKOIJa HE IeH U HeE elb U3 Heen. M BOBa ymanmsnack, noiHas
CMYTHOFO CTpaxa Iepe]l YCpHbIM OPIIOM, TAFOCTHO NOPA3HBIUHM €€ BO-
00paxcHHE, U BOBCE HE AyMasi O KAKHX-TO NPE3PEHHBIX MBIIIAX; MEXITY
TEM B HHX-TO HMCHHO U KPBUIACh YIP0o3a e¢ CeMEHHOMY 671aronony4Hio,
YTO C FOTOBHOCTBIO PAcTONKOBaI OBl €H TafalbIUHK, ¢cau Obl OHA NIPH-
IIJIa K HEMY € ’KaJ1o0aMHU Ha HEIPaBUIBHOCTH €T0 IPEACKa3aHHts.

¢ Orcroia ¥ BCK METOMOIOTHYECKY 0 KoHUenuuio [lonnepa Ha3bBatoT dalib-
cupuxanroHanmusmoM. Ciosa «arscupuumpyeMoctb» 1 «panbcuduunpopan-
Hblil» yIOTpeGAsIOTCS 311eCh, pasyMeeTcs, He B 06uxonHOM Ux 3HaueHuH («Ta-
MO>KHsI OOHapy>Kuia MapTrio GaibcuPUIUPOBAHHON BOIKH. .. »).
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CnoxHee cHTyanys ¢ MapKCHCTCKOH conuonorueii. B pannux ceomx
hopMyIHpOBKaxX OHa NCHCTBUTEIBHO JaBana POBEPACMBIC NPENCKa3a-
st (HanpuMep, Mapkcos aHamN3 ABIDKyLMX CHJT M CPOKOB IPSAYIIEH
«CONHMAITBHOI PCBOIIOLMIY ), KOTOPHIE BCE OKA3aIMCh OIPOBEPTHYTHIMH
(PCBOMIONMU IPOUCXOIMIM HE B IPOMBIIUICHHO PA3BHTHIX, @ B CAMBIX
OTCTallbIX CTpaHax, M T. I1.). OxHako nocnexosarens Mapkca, BMECTO TOro
YTO6bI IPH3HATH 3TO ONPOBEPIKEHHE, IEPEUHTEPIPETHPOBATH 1 TEOpHIO,
1 CBHACTCIIBCTBA TAK, YTOOBI IPHBECTH MX B cOOTBETCTBHE. OHU «Criac-
JN» CBOXO TCOPHIO, HO TIPH 3TOM CJENAH €C HEONIPOBEPraeMoil — U TeM
CaMbIM JIMIIKIK €¢ HayqHoro craryca (B CoserckoM Coroze MapKcH3M
NPCBPATHIICS YK€ B YHCTOE GOTOCIOBHE, T. €. B KOMMEHTHPOBAHHE CBS-
IEHHBIX TCKCTOB). YTO jke KacaeTcst AByX YIOMSHYTBIX [ICHXOAHATHTH-
YECKHX TCOPHH, TO OHM ABJIAIOTCA H3HAYAIBHO HENPOBEPICMBIMH M HEO-
nposepracmbiMi. Kak nmoguepkusaer Ionmep, «3T0 He 03HAuaeT, 4To
®peiin 1 Axtep BooOIIEe He CKa3all HHYEro NpaBUIBHOTO. [...] Ho 310
O3HaYacT, YTO TC «KIMHHUYCCKUE HAOMIOACHHUs», KOTOPhIC, KAK HAHBHO
T10JJararoT ICHXOAHAITMUTHKH, IIOATBEPKIAIOT HX TEOPHUIO, ACIAIOT 3TO He
B GONBIIIEH CTEIICHH, YeM eXCIHEBHBIE TIOATBEPIKICHMUS, oOHapyxuBae-
MbIC B CBOCH NIPAKTHKE acTposioramMmy. Mtak, no [onnepy: Teopus oTHO-
CHUTCIILHOCTH — Hay4Hasl X IIPaBHIIbHAS, T. €. HE OPOBEPrHYTas, HECMOT-
ps Ha BCE yCHIINA; MAapKCU3M (PaHHMH) — Hay4Hasl, HO HENPaBHUIbHAs,
TICUXO0aHaIM3 — IPaBHIIbHAS! (B TOM CMBICIIE, UTO 1ACT O3 THBHBIC IPAK-
THYCCKHC PE3YIILTaThl), HO HEHAyYHasl.

Pagymeercs, Tlonmep HapucoBan yMBILUIEHHO YNIPOIEHHYXO KapTH-
Hy. Bezts, comracto ero MeTofonornyeckuM pasuitam, €CITH TEOPHH 1IPO-
THBOPCYHT HEKHH (akKT, TO OHA CTaHOBHUTCS (HabCHPHIMPOBAHHON H
JO/KHA OBITE HEMEIUTEHHO 0TOpoImeHa. OHAKO B PeabHOCTH HayYHOE
COOOMIECTBO CILTOMIb M PSAIOM BBIHYIKACHO COXPAHSTh 3aBEIOMO «(aiib-
CH(HIMPOBAHHEIC) TEOPHH JIO TEX 1IOP, IOKA HE NOSBATCS HOBBIC, 6ONee
COBEPIICHHBIC (338 HCHMEHHEM TEPOOBOIL...); C ITUM GBUT BHIHYMNICH CO-
rmacuTecs M cam Ilonnep. Tlonneposckuii danncuduKaHOHATHIM
NCPEKUI MUK CBOCH NOUYIAPHOCTH B 60—70-¢ robI, a HbIHE yCTYIHII
MeCTO 6onee YTOHUYCHHBIM METOONOMHYCCKHM KOHICIIUAM. TeM He
MCHCC TIaBHBIC IIONNEPOBCKUC MOJNOKEHHS (YTO 1EHA HEIPOBEPIEMOi
THIIOTE3¢, CKOMb Obl KpachBa OHA HU Obiia, IATaK B 62a3apHBIH ISHb H 4TO
CYTb HaY4HOTO HCCIICIOBAHUS — HE B 060PE NPUMEPOB, MOATBEPKIAIO-
IHX TCOPHIO, & B IOMCKE BCE HOBBIX CIIOCOOOB €€ KPUTHUCCKOM MPo-
BEPKH) OCTaroTCa B cuie. TeM U3 Bac, KTo cOOMpaeTcs B HalbHEHIIEM
3aHMMATbCs HAYKOM, CIIENYEeT HMETh 3TO B BULY.



I'maBa 2

OO6pa3oBaHue HalIel NUIAHEThI:
«X0JIOTHAS» U «TOPHYAS) THIOTE3bI.
I'paBuranmonHas JuddepeHunanus Heap.
IIpouncxoxaenne armochepsl H THAPOCHEPLI

Pacckas o npoucxoxaeHHH 3eMiid 1 CONHEYHOH CHCTEMBI HaM TIPH-
JeTcs Havyath uaaaineka. B 1687 rony Y. Hproton BEIBECI 3aKOH BCEMHP-
HOTO TATOTEHHS: KAKIOC TENO BO BceneHHOH NPHUTATHBACT OCTAIBHEIE
C CHJIOH, IPSIMO IPOIIOPIHOHATIBHOM POU3BEICHUIO HX MacC ¥ 0OpaTHO
HPOIOPIMOHATBHON KBaAPaTy PAaCCTOSHUS MEXAY HUMH, TeopeTnaccku
3aKOH BCEMHUPHOTO TATOTCHHS NIO3BOJISCT PACCUHTATh JBHKCHHS JIF0OOT0
Tena BO BeeeHHOM o BAMSHUEM TATOTCHHs ApyTHX Tel. Ho — yBor! —
TOJILKO TCOPETHYECCKU: YPABHCHHUS, HEOOXOTMMBIC Il ONIUCAHHS JBHKE-
HHsI BCETO TPEX H3OJTHPOBAHHBIX TeN IO BIHAHHEM IPHTSIKE-
HHs IPYT IPyra, CTOJNB CIOXHBI, YTO HX PEHIEHHE HE YIaBaJOCh I107Ty-
YHTh IIOYTH TPH cToieTus, 1o 60-x rogos XX Beka. ITOHATHO, 4TO O NON-
HOM PCIUCHHMH IS TakoW cHcTeMbl Ten, Kak ConHeYHas CHCTEMa, H
TOBOPHTH HE mpuxoaurcs. Yro ke 10 NPHOMHKCHHBIX PacyeToB, KOTO-
PHIMH 3aHHMAJIHCh MHOTHE BBIJAIONIMECS MAareMarikH U acTPOHOMEI
(K. JTarpamx, [1. Jlaruiac 1 IpyTue), TO OHH [IOKA3bIBaOT, YTO BO3MYLLEHHS
B OpOUTAX IUTAHET HOCAT IICPHOIMYC CKHI XapaKTep: 1apaMeTphl OpOUTHI
MEHSIOTCSA B OJJHOM HaNpaBJICHUH, 3aTe€M B [IPOTHBONOIOXHOM, H TaK 10
6eckoneuHocTH. B camoii o cebe onpenenseMon TATOTCHHEM CTPYKTY-
pe ConHeuHOM chcTeMBI Bpozie Obl HET HHYETo, YTO Melao Obl e cyie-
CTBOBATh BEYHO; HEAAPOM caM HbIOTOH BOIIPOCO IPOHUCXOXKACHHUH
ConHEYHOM CHCTEMBI BOOOIIE HE CTaBHIL

JlaBaiiTe, OHAKO, 33yMacMCsi: ¢Cli Obl IPUUHHON JBIKCHHS I1Ia-
HeT 6BUIO OJHO JIKIIb TATOTEHHE, TO YTO ¢ HUMH npousouuio 6b1? Ilpa-
BHJIBHO, OHH «ynaun» 0b1 Ha ConHue. Ho naners! 61aronony4Ho asu-
raroTCs 10 CBOUM OpOHTAM HEPIICHANKYIISIPHO ACHCTBYIOIICH Ha HUX CHIIC
TSKECTH W IIPH 3TOM CIIE BPAIIAIOTCS BOKPYT COOCTBEHHOH OCH. JTO
JBHXCHHE HE MOTJIO BO3HUKHYTB — H HE BO3HUKIIO! — IIOJ1 BIIMSSHHEM Tsi-
rorenns Connna. OTkyaa xe OHO B3sI0Chb? J{eNo B TOM, YTO BCAKOC Bpa-
IIAKOIIEECs TEIO 00J1a1aeT ONpPEIeNICHHBIM KaueCTBOM, KOTOPOS Ha3bIBa-
eTcsi MOMeHTOM komuecrsa aBuxkenust (MK]). Benmnunna MK/ 3a-
BHCHT OT TPEX [1apaMETpPOB: MAacChl TEIa, Cro KPyroBOH CKOPOCTH H
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paccroanust 10 neHtpa spamenus. K XVIII Beky 65110 yCTaHOBIIEHO, YTO
MKJI He BO3HHMKAeT 3 HUYETo M HE MCuYe3acT 6ecCleIHO, a MOKET JIHIIE
NIEPEIaBATBCS OT TENa K Teny. OTO 3aKOH COXpPAHEHHMS MOMEHTA KOJIH-
4eCTBA JBHKECHHS, IPHHAICKAINH K Py 3aKOHOB COXPaHEeHHs (Ta-
KHX, KaK 3aKOHBI COXPaHEHHsI BCLICCTBA, SHEPIHH U 1P.). A KOJIH TaK, TO
mobast TCOPHA BO3HUKHOBEHH BeeneHHo (i CoNMHEYHOM CHCTEMBI)
KaK MUHHMYM HE JOJDKHA EMY [IPOTHBOPCUHTE.

Wrax, Bce Tena, cocrapsoniye CONMHEUHYI0 CHCTEMY, 00afaroT coo-
creeHbiM MKJI. Cosznare MKJ] HEBO3MOXXHO — OTKY/a %K€ OH B3sncs?
Paccmotpum cnenyromuii BEixox u3 atoro tynuka. MKJI MoryT pasiu-
4arbCsl B 3aBHCHMOCTH OT HAaNPaBJICHHS BPAIUEHHUS: HO U HPOMUE 9ACO-
BO¥ CTPEIIKH — HOJNOKHTENbHBIA U orpuuarensibit MK, Ecnu teny
(mm cucreme Ten) coobmmth 18a MKJT (paBHO# BEMMYHHBL, HO PAa3HOTO
3HaKa), To 06a MOMCHTA B3aHMHO YHHYTOXATCS, U BOSHHKHET CHCTCMa,
numerdas MK/ Ho B TakoM cityuae BepHO M 00paTHOE: CHCTEMa, H3HA-
JalIbHO He obnasasiras MKJI, MOXET pa3[elINThCA HA JABE: OHY C NOJI0-
XUTCIBHBIM, APYTYHO — C PaBHBIM cMy oTpHuarenbHeiM MKJI. Takum
o6pasoM, MKJI kak ObI OSIBJIIETCS M MCUE3aeT Oe3 HAPyHMICHHS 3aKOHA
coxpaHeHus. Mcxons M3 310r0, MOXKHO HpEANONOKHTE, 4To Beenennas
BHavaune e obnagana MKJI, Ho 3aTeM OIHH €€ 9aCTH MONYYHIH HOTOKH-
TENIBHBIM MOMEHT, a IPYTHE — ONHOBPEMEHHO — OTPULIATCIBHEIH.

Tak BoT, ecntu nocMoTpeTh Ha COMHEUHYIO CHCTEMY «C BBICOTBD) — H3
HEKOW TOYKH HaJ CEeBEPHBIM NOMOCOM 3eMIIH (M, COOTBETCTBCHHO, HAJl
IUIOCKOCTEIO €€ OpOHTEI), TO oKaxercs, uto 3emis, CoHue H GONbIIHH-
CTBO HHBIX TEJ BPALIAIOTCs BOKPYT CBOCH OCH IPOTHB YaCOBOM CTPEIIKH;
nnaneTsl BOKpYT COMHua M CIYTHHKH BOKPYT IUIAHET — TOXE. 3HAUMT,
NoJNIOKUTENLHBIE B oTpHuarenbsHbie MK Beex ten, cocrasnsrommx Cor-
HEYHYIO CHCTEMY, OTHIOb HC YPaBHOBCIIMBAIOTCS MEKIY c000if; cyMm-
MapHb1i MK/JT 3To# cucTeMBI OUeHE BENHK, H HEOOXOTUMO BBISICHHTD €10
HNPOHCXOKICHHUE.

B 1796 rony I1. Jlannac cdopmyniposan HeGyasipHY 0 TEOPHIO, CO-
IIIACHO KOTOPOH NOCNIEA0BATENPHOCTh COOBITHIH 1IpH 06pasosanuu Co-
HCYHOM CHCTEMBI TakoBa. FiMeeTcs nepBH4HOE razo-neuieBoe 06mako (Ty-
MaHHOCTb — 110 JIATBIHK «HEOYIa ), BOSHHKIIICE B PE3YIIBTATE KOHIICHTPA-
IIUN PACCESIHHOTO MEX3BE3AHOIO BENECTRBA MO ACHCTBHEM B3aHMHOIO
NPHUTSHKEHHUS €10 YaCTHI (B COOTBETCTBHH C 3aKOHOM BCEMHPHOTO TSTO-
TeHus). HeGyna He sSBNAETCS HACAIBHBIM IAPOM , U €€ Kpasi — IPOCTO 110
TCOPHH BEPOSITHOCTH — HAXOAATCS Ha HEOTUHAKOBOM PACCTOSHHH OT OJIH-
KaHLIeH HeOybl (MITH 3BE3/IBI), 4 IOTOMY IPHUTATHBAIOTCS TOH C HEOMH-
HAKOBO#M CHJIOH (KOTOpasi, Kak Mbl IOMHHM, 00parHo POIIOPIHOHATBHA
KBaJIpaTy pacCTOSHUs). DTOH HEPaBHOBECHOCTH JOCTATOYHO AJS TOTO,
4To6BI Hallla HeOyIIa OTYYHIIa IEPBHYHBIH TOYOK, KOTOPBIH B IPHAACT
CH BpaIllaTeNbHOE ABIKCHHE, TyCTh M YPE3BBIYAHO cnaboe.
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Kak Tonbko Hebyna HauuHACT TOBOPAYMBATLCS BOKPYT CBOCH OCH, B
HCH BO3HHKACT CHJIA TSKECTH (KAK B KOCMUYCCKOM Kopabiie, KOTOpBIii
CHCNHAIBHO «PaCKPY1HBAKOT JUIA IPOTHBOACHCTBHSA HeBecoMocTH). Ilox
ACHCTBMEM CHIIBI TSXKCCTH HeOylla NOJDKHA HAYaTh CKHUMATHCS, T. €. ee
pajnyc yMCHbIaeTCs. A Mbl ¢ BaMH HOMHUM, 4To MK]JT (KOTOpBIH €CTh
BCIIMYMHA NIOCTOSIHHAS) 3aBUCUT OT TPEX IapaMETPOB: MACChbl TENA, pa-
duyca Vi CKOpocmu €ro BPaIUCHHUs; MACCa — TOKE BEITMYNHA HCH3MCHHAs,
NO3TOMY YMCHBINCHHC PajJIMyCa MOXET OBITh KOMIICHCHPOBAHO TOIBKO
YBCIIMHYCHHEM CKOPOCTH BpaIleHHs. B pe3ynbrare OrpoMHBIii ra3oBblif ap
Oyner Bpamarecs Bee GricTpee 1 GbICTpee, paboTas Kak NeHTPHA(YTa: 10/
ACHCTBHEM LEHTPOOEKHOM CHIIBI €TO 3KBATOP BCIyXaeT, IPUaBas LIapy
(opmy Bee Gonee CILTIOWEHHOTO SJUtHncoraa. Hacrynaer MOMeHT, Kor-
A3 BCE BO3PACTAIOIIAA [ICHTPOOCKHAS CHITa HA IKBATOPE YPaBHOBEIIINBA-
€T CHILY IPUTSXKCHHA M OT HETro (9KBaTopa) HaYMHACT OTCIIAHNBAThCS KOJb-
10, a 3areM, 10 Mepe NANBHEHINETO CKATU HEOyIbI, ele U emme. Benre-
CTBO 3THX BPAIIAXOLIUXCS KOJCI HAYMHACT [OJ ACHCTBHEM B3aHMHOTO
TIPUTAKCHUSA CTO YaCTHIl KOHICHCHPOBATECS B INTAHCTHI, OT KOTOPHIX,
B CBOIO OYCPE/Ib, OTPBIBAIOTCS UX CITYTHHUKH.

Teopus Jlannaca, cornacuo kOTopoi 3emiis 6blIa H3HAY A b HO
XO0JOHO M, COXpaHaa NOYJPHOCTh Ha IPOTSKEHUH I10YTH CTOJC-
THS, XOTsI € ¥ IPOTHBOPCUMIH HEKOTOPHIC aCTPOHOMMYECKHE JaHHBIC
(Hanpumep, BpameHue Benepsr 1 Ypana B cTopomy, 06paTHyIo BCEM 0C-
TaJIbHBIM 1aHeTaM U Conniy). Oanaxo ommke k koHny XIX Bexa, korna
OBLIO TBEP/IO YCTAHOBIICHO, YTO TEMIIEPATypa B HEPAX HAIICH IUIAHETHI
YPE3BBIYAIHO BBICOKA (II0 COBPEMEHHBIM JaHHbIM, cBbime 1 000 °C),
OOJNBIIMHCTBO YYCHBIX CTAI0 Pa3eNaTh MHCHHE 06 M3HAYallbHO
ropsvci 3emic — OTHEHHOM Ilape, NOCTEICHHO OCTHIBAKOIIEM C T10-
BCPXHOCTH. [IOMCKH HCTOYHHKA 3TOTO PACKAIICHHOTO BENISCTBA BIIOTHE
CCTCCTBCHHO Ob110 Hayark ¢ Connua. B Hauane XX Beka acTpOHOMEI
T. Yembepnen u @. Mynbron BeinsrRyH, a JIK. JKHEC MAaTEMATHYCCKH
000CHOBAT IJIAaHETe3UMAJILHY 0 TEOPH IO IPOUCXOXKICHHs I1aHeT Con-
HEYHOM cHCTEMBI. CyTb €€ COCTOHMT B TOM, YTO HEKOra NOOIH30CTH OT
ConHua («1061H30CTH» — 3TO [0 KOCMHYECKMM MacluTabam) Iporuia
Apyras 38e3/1a. IIpu 3ToM B3aHMHOE NIPUTSHKECHHUE BRIPBAIO M3 KayKHOH H3
HHX [10 THIAaHTCKOMY IIPOTY6epaHily 3BE3{HOTO BEIECTRA, KOTOPBIE, CO-
CANHUBINHKCH, COCTABMIIM «MEX3BE3IHBIA MOCT, PACHIABIIHKCS 3aTEM Ha
OTICNBHBIC «KAILIKM — IJIaHeTe3sHMaii. OCTRIBAOIIKE [UIAHETE3 UMAITH
H JATH HaYaJI0 IIIaHEeTaM U HX CITyTHHKAM.

Onnako BTopas nonosrHa XX Beka cTaa BpEMEHEM BO3BPAIICHHUS K
KOHIICIIIMA M3HAYAIBHO XONOAHOH 3eMiln. Bo-nepBhIX, HAIUIHCH Cepb-
€3HBIC, YHCTO aCTPOHOMHUYCCKHE, BOPAKCHHSI NPOTHB ILIAHETC3UMAITb-
Hoit Teopun. I'. Peccen, HanpuMep, o0paTiin BHUMAaHHE Ha TO IIPOCTOE
06CTOATENLCTBO, UTO e cl MeK Ty CONHIEM M IPOXOASIIEH 3BE310H Ipo-
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TAHCTCsI JICHTA M3 3BE3/IHOTO BELICCTBA, TO €€ CPEAHSs YACTh (TIC IIPUTS-
KCHHC NIByX CBCTHII B3aMMHO YPaBHOBEIHMBACTCS) JOMKHA ByaeT mpe-
OBIBATH B IIONHON HENONBIXKHOCTH. Y HAIIPOTHB, BBIACHIIIOCH, YTO HEKO-
TOPBIC OKA3ABIIHMCCS OUIMOOIHBIME HONONKEHHs JIaIaca BIOTHE MOTYT
OBITb OTKOPPEKTHPOBAHEI B PAMKAX JANBHEHINCTO PA3BUTHS HEOyNSAPHOH
Teopuu. B kauecTse npumepa Moo npusectr runoresy O. FO. [muara
(B HEH Ta30-TBUTICBOE OBITAKO 3aXBATHIBACTCS YIKE CYIIECTBYIOLIMM HA TOT
moment ConHuenm) wim Gonee Nomy/sIpHyo HeHe Mozens K. don Baiin-
3eKKepa (B Heil Bpamaromasncs Hebyna npeacTasnser coboi yxe He 20-
Mozennbiti AP, Kak y Jlannaca, a CHCTEMy PasHOCKOPOCTHBIX BUXDCH,
HCCKOJIPKO HANIOMHHAIOLIY 10 MIAPUKONOAIIMIHEK). [TosararoT Taroke, 4o
Fa3 | 1BUIb BO BPAaIIAIOLIEHCs Ta30-NbUICBOH TYMaHHOCTH BELYT CeOs
110-pPa3HOMy: IbUIb COOMPACTCs B IUTOCKU SKBATOPHATBHBIN IHCK, a Ta3
o0pasyeT NOuTH 11apooGpasHoe 06IaKO, FYCTEIOLIEE M0 HanpaBICHHIO K
LICHTPY TYMaHHOCTH. BrioclecTBIUH NBLIB 3KBATOPHAILHOTO THCKA CITH-
TNacTCA B IIIAHETBI, & I'a3 0] COOCTBEHHOH THKECTBIO pa3orpeBacTCs TaK,
YTO «BCOBIXHBaeT» B Buae Connia.

Bonee cymecTBeHHBIM 1 OGB! «XOMOIHOM» KOHIEIIHH OKa3a-
J0Ch ApyToe: Obul HaliIcH y6eIMTeIBHBIA 1 [IPH 3TOM JIOCTATOUHO IIPO-
CTOH OTBET Ha BONPOC — OTKyJa e GepeTcs TEMno, Pa3orpesiee Hepa
M3HAYaJIbHO XOJOAHOW 3EMIIK 10 CTONb BLICOKHX Temieparyp? DTHX Hc-
TOUHHKOB TCIIIA, KAK CCHYAC [10JIaraloT, ABA: SHEPTUs PAclaa PagHoaK-
THBHBIX 3JICMCHTOB U FPaBHTAUMOHHAS AudPepeHuHanus Heap.
C pajIMOaKTHBHOCTBIO BCE OCTATOYHO SCHO, 1a H HCTOYHMK 3TO BTOpO-
CTCIICHHBIA — HA HETO NPHXOAHUTCS, CONIACHO COBPEMEHHBIM OICHKAM,
He 6onee 15 % suepruu pasorpesa. Mnes ke rpaBHTALHOHHOIN ouppe-
penyuayuu Henp (€€ ACTaNbHYI0 pa3paboTKy CBA3BIBAIOT ¢ HMEHEM
O. I CopoxruHa) 3aK104aeTes B CICIyIOLEM.

3Has maccy M 06beM 3eMiaM (OHM OBUIM PACCUHTAHBI €IIEC B
XVIII Beke), IErko ONpeneinTh y CPEeAHCHH Y0 IUIOTHOCTh 36MHO-
ro Bemecrsa — 5,5 r/em’. Mexuty Tem IUIOTHOCTh JOCTYIHBIX HaM IUls
IpAMOTO M3y4CHHSA TOPHBIX NOPOA BABO € MCHBII € ; CPEAHAS IIOT-
HOCTB BCLICCTBA 3MHOM KOPEI cocTansier 2,8 r/cm®. OTcroaa sIcHO, 4To
BELICCTBO B IIy6OKUX Hepax 3eMilM JOMKHO HMETh IUIOTHOCTD MHOTO
BBIIIC CPETHEH.

HzsectHO, uT0 nourn 9/10 macce! 3emitn NPUXOAUTCS Ha JOJIKO BCETO
YCTBIPCX XUMHUUYCCKUX 3JIEMCHTOB — KHCIOpPOAa (BXOMAAILEIO B COCTAB
OKHCIIOB), KDCMHHS, AIFOMHHHSI ¥ XKene3a. [T03TOMy MOKHO C J0CTaTou-
HOH YBCPECHHOCTBIO YTBEPXKIATh, YTO GOJICE «IETKHE» HAPYXKHBIC CIIOU
TUIBHCThI COCTOAT IPEHMYLICCTBCHHO U3 COSANHCHH I KPEMHHS (aIIOMO-
CHIIMKATOB), & «TSDKCIIBICY BHYTPEHHHC — XKele3a.

B MomenT o6pazosanms 3eMi («rOPAYEMY HITH «XOJOMHBIMY CIIO-
COBOM — I HAC CeHYac HEBAKHO) «TAKENBICH U «IETKHE» DICMEHTHI H
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UX COEIMHEHHS He MODIIH He OBITh IONHOCTBIO NlepeMellianbl. OHAKO
Jajiblie HaYMHAETCS HX I'paBUTALMOHHAR Au(epeHnHanus: mox aeit-
CTBHEM CHJIBI TSDKECTH «TSDKEIIBIE» COeIMHEHHS (JKeIIe30) KTOHYT» — OITyC-
KalOTCst K IEHTPY IIJIAHETH, a «Ierkue» (KpeMHHIT) — «BCILIBIBAIOT K €€
HOBepXHOCTH. JlaBaiiTe Telleps pacCMOTPUM 3TOT IIPOLECC B MBICTTEHHO
BLIPE3aHHOM BEPTHKAJIBHOM CTOJIOE 3eMHOTO BellecTBAa, OCHOBAHHE KO-
TOPOTO — LEHTP IUIAHETHi, a BEPIUMHA — €€ [IOBEPXHOCTb. «ToHyIiee»
’KeJIe30 IIOCTOSHHO CMELIAET IIEHTP TSHKECTH ATOro cToNI0a K €er0 OCHOBa-
uuo. [Ipu sToM noreHnManbHas 3Heprus cronbda (IponopIHOHATIBHAS
[IPOM3BEICHHIO MACCHI TEJia Ha BBICOTY €ro I10IbeMa, YTO B HALUEM CITy-
4ae COCTABNAET PACCTOMHHUE MEXKIY IEHTPOM 3EMIIH U [IEHTPOM TSKECTH
cTon6a) NOCTOSIHHO yMeHbliaercs. CyMMapHas e dHeprus 3eMiH, B
COOTBETCTBHH C 3aKOHAMH COXPaHEHHs, HEM3MEHHA; ClIeI0BAaTENbHO, Te-
pAIOLIAsCcs B IIPOIIECCE TPaBUTAIIMOHHOM M hepeRnnavi HoTeH1Hab-
Hasi SHEPTHSA MOXET NpeoOpa3OBBIBATHCS JIMLIb B KHHETHYECKYIO JHEP-
THIO MOJIEKYII, T. €. BBLICNATHCS B BUJE TEILiA.

PacueTs! reo(pH3nKOB [10KA3BIBAIOT, YTO 3TA IHEPTHSA COCTABISET Y-
JOBHLHYIO BennyuHy 4+10% kan (410 3KBHBAJIECHTHO TPHUIHOHY CyM-
MapHBIX sJIEpHBIX 60e3aacoB BceX CTpaH MHpa). JTOro BIIOJHE JOCTa-
TOYHO JJist TOTO, YTOOB! — axke He nprberas K MOMOIIH 3HEPTHH Paano-
aKTHBHOTO paciia/ia — pa3orpeTh HeJipa H3HAYaJIbHO XONOIHON 3eMIIH 10
pacIuiaBlIeHHOro cocrosiHus. OXHaKo, paccyuThiBas TEIUIOBOH GallaHC
3emJH 3a BCIO €€ HCTOPHIO, re0(hU3HKH IIPHILUTH K BEIBOAY, YTO TeMllepa-
Typa ee HeJp JHIIb MecTaMH Morna goxoautb 10 1 600 °C, B ocHOBHOM
cocrasiss okoo 1 200 °C; a 3To 03HauaeT, YTO Hallia [JIAaHEeTa, BOIpPEKH
OBITOBABIINM paHEe NPEACTABNCHUSM, HUKO20a He Gblna ROTHOCMbIO
pacnnaeénennoii. Pazymeercs, IJIaHETa [IOCTOSHHO TEPAET TEIUIOBYIO
SHEPIHuIo, OCTHIBAs C IIOBEPXHOCTH, HO 3TOT PacXof B 3HAYMTENLHOM CTe-
IIeHH (€CTIM He [10JIHOCTBIO) KOMIIEHCHpyeTCs n3nydeHreM ComHua.

Hrak, 3emns Ha NPOTSHKEHUM BCEH CBOECH MCTOPHHM NPEACTaBISIET
coboii TBeproe Teno (6onee Toro, B rTyOHHAX, IIPH BHICOKHX JABICHHAX —
O4YeHB TBEpJOE TeJo), KOTOpoe, OMHAKO, NapaJOKCAIBEHEIM 00pa3oM
BezeT cebs Ipu oyeHb GONBLIMX MOCTOSIHHBIX HArpy3Kax Kak upe3gsi-
yalino eéasxan yucuokocms. Cama $Hopma IJIaHETBI — AMIUIICOU C YyTh
BbINsTYeHHbIM CeBEPHBIM 110J1I0COM U 4yTh BIAaBIeHHBIM FOKHBIM — HIte-
aJIbHO COOTBETCTBYET TOM, YTO JOJDKHA [IPUHMMATH SKHIKOCTh B COCTOS-
HHH paBHOBecHS. B Tomlle 3TOH «KHIKOCTH» ITOCTOSHHO HPOHCXOAAT
4Ype3BBIYAiHO MEAJICHHBIE, HO HEMBICIIMMO MOIIHBIE JBHXKCHHUS KOJOC-
CaJIbHBIX MAcC BEeLIECTBA, C KOTOPBIMHU CBSI3aHBI ByIKaHH3M, ropoobpaso-
BaHHe, TOPU30HTAIbHbIC [IePEMENCHNS KOHTHHEHTOB U T. 1. — HX 3aKO0-
HOMEpPHOCTH MbI OyfieM oOCy)Xaath B cliefyloiied riase. 3nech BaKHO
3aMOMHHTh, YTO HCTOYHHUKOM JHEPIHHU U1 BCEX ATHX MPOIIECCOB ABIIAET-
€51 B KOHEYHOM CYeTe BCE Ta )K€ IPABHTANMOHHAA Au(¢epeHnnanus Be-
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LIECTBA B HEpaX I1aHeThl. COOTBETCTBEHHO, KOTa 3TOT IPOLIECE 3aBep-
IMTCS NONIHOCTEIO, HAllla IUIAHETAa CTAHET I'e0JIOTHYECKH HEaKTHBHOHM,
«MepTBOif» — 110106H0 JIyne. CornacHo pacueram reo(H3HKOB, K HACTO-
AWEMY MOMEHTY yxe 85 % nMeromerocs Ha 3emue skene3a Oy CTHIOCH
B €¢ A11po, a Ha «ocenaHue» OCTaBIMXCs 15 % norpebyercs eme okono
1,5 mMapn ner.

B pesynerare rpaBuTannonHo# nuddepernnanum HeJlpa IUIaHETHI
OKa3bIBAIOTCS PA3JENCHHRIMH (KaK MOJIOKO B Cellaparope) Ha TPH OC-
HOBHBIX CIOS: «TSOKENIBIN, «IIPOMEKYTOUHEII» 1 «JICTKHi». BHyTpen-
HHH «TKENbIN» CIIOH (C IIOTHOCTHIO BEMIECTBa OKONO 8 r/cM’) — reH-
TPaIBLHOE AP0, COCTOSIIEE U3 COEANHEHUH XKelle3a K UHBIX METAIUIOB;
13 6 400 KM, COCTaBIAIOWMX PAJNYC IIAHETEL, HA SAPO MNPUXONUTCS
2900 kM. TToBepXHOCTHEIN WIETKHil» Cloit (INIOTHOCTE ero BemecTsa
oKoio 2,5 r/cM’) HaswiBaeTcA Kopoil. CpesHss TOMIMEA KOPH BCEro-
HABCEro 33 KM; OHa OT/IENIEHA OT HIDKEIEKAIIUX CIOEB OBEPXHOCTHI0
MoxopoBuynya, npu nepexone Yepes KOTOPyIO CKaukoOGPasHO yBe-
JINYUBACTCS CKOPOCTh PACIPOCTPAHEHMs yIIPYTHX BOIH. Mesk Iy Kopoit
H s[pOM PaCIIONAraeTcs KIPOMEXYTOYHBIN) ClIOH — MaHTHI; ee 11opo-
Abl HMEIOT IUIOTHOCTh OKOJIO 3,5 I/CM’ M HaXOIATCS B 4aCTHYHO pac-
IUIaBJICHHOM COCTOSHMM. BepXHAs MaHTHS OTAEICHA OT HHKHEeH MaH-
THH Jie)xamuM B 60—250 KM OT IIOBEPXHOCTH PaCHIABICHHBIM CIOEM
6a3ankToB — acTeHocdepoii; BepXHss MAHTHS BMECTE C KOpo# obpasyer
TBEPAYI0 000M04Ky IiaHeTh — auTocdepy (puc. 4). B acTeHocgepe
HaXOMATCs MarMaTH4YeCKHE OYary, MUTAIOLIIE ByIKaHEI, JeATEIbHOCTH
KOTOpBIX 3emiis 00si3aHa CBOEH MOABHKHOW 0600UKOM — ruapocde-
poii 1 atMocdepoii.

Bepxusis
Mantns  JlETOCQEpa
Kopa
MaHrus
AAnpo AcreHocoepa Bynkan

Huxnsas
MaHTHSA

33 kM

oy

300 kM

Puc. 4. CTpykTypa He/ip INaHETHI (CO CXEMATHYECKUM BYJIKaHOM)
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CornacHo COBpeMeHHEIM NpeCTaBIeHUsM, aTMocdepa u ruapocde-
pa BO3HMKIM B PE3YNBTATE Oeeda3ayuu Mazmbvl, BHIIUIABNSIOMIEHCS 1Ipy
BYJIKAHHYECKUX TpOlIEccax U3 BepxXHEeH MaHTHH U CO3JAIOLEeH 3eMHyIO
Kopy. Atmocdepa B THApocdepa COCTOST U3 JIETKHMX JNETYUHX BEMIECTB
(coeanHeHMIT BOAOPOAA, YINIEPOAa M a30Ta), COAEPXAaHHE KOTOPBIX Ha
3emiie B 11€JI0M OY€Hb MAJIO — HPUMEPHO B MUIIIMOH pa3 MEHBILE, YEM B
kocMoce. TIpuunHa Takoro AeGHIUTa COCTOUT B TOM, YTO 3TH JETy4HE
BelecTBa GBUTH «BEIMBITBD) €MI€ U3 MIPOTOILIaHETHOro o0NIaka conney-
HbIM gempom (T. €. TOTOKaMH COTHEYHOMH IU1a3Mbl) B OaglenueM ceema.
B MoMeHT 06pa3oBaHus 3€MITH U3 IPOTOILIAHETHOrO 0071aKa Bee 3EMEH-
T ee Oyayuieil atMocdepsl B ruapocdepsl HaXOOUIHCh B CBA3AHHOM
Bujle, B COCTaBE TBEPJBIX BELICCTB: BOAa — B I'MAPOOKHCIIAX, a30T — B
HUTPHUAAX (M, BOBMOXKHO, B HUTPATAaX), KHCJIOPOX — B OKHCIIaX METAJIIOB,
yriepoq — B rpaduTe, kapOunax U kapboHarax.

CoBpeMeHHbIe ByJKaHHYECKHE ra3bl IpUMEpHO Ha 75 % cocrosT u3
MapoB BOARI K Ha 15 % — U3 yIIIEKHUCIIOro ras3a, a OCTaTOK IPUXOIAUTCS Ha
MeTaH, aMMHak, coeannenns cepsi (H,S u SO,) n «kucieie temem» (HC],
HF, HBr, HI), a Taxxe nHepTHBIC rasbl; CBOOOMHEIH KHCIOPOX, 110JTHOC-
TBIO OTCYTCTBYET. VI3yueHne coaep>KMMOTO ra30BBIX ITy3bIPEKOB B IPCB-
Hedmux (karapxeiickux) KBapuurax AJJAHCKOTO IIUTa I10Ka3alIo, 4YTo
KaueCTBEHHBIH COCTAB 3THX ra30B [TOTHOCTBIO COOTBETCTBYET TOMY, YTO
nepeyncliieHo Beie. [I0CKoJIBKY 3Ta MepBUYHas aTMocepa Obina eme
O4YeHb TOHKO#M, TeMIlepaTypa Ha IOBEpXHOCTH 3eMJIH PaBHANACH TeMIe-
paType JIYYHCTOT0 PaBHOBECHS, [10JIy4alONICHCs IPH BEIPABRMBAHKMH
[I0TOKA COJTHEYHOIO TEIlIa, MOIIOIAEMOro II0BEPXHOCTHIO, ¢ IIOTOKOM
Tell1a, H3TydaeMbIM €10; JUist IUIAHETHI € l1apaMeTpaMy 3eMIIH TeMIlepa-
Typa Jy4HCTOro paBHOBECHs paBHa npumepHo 15° C.

B uTore noutH BeCh BOAAHOM nap U3 cOCTaBa ByIKaHNYECKHUX ra3oB
JoJDKeH OBbUT KOHIECHCHpOBaThest, GopMupys ruapocoepy. B aTor mep-
BUYHBIH 0KeaH MEPEXo/iH, paCTBOPSICH B BOIE, ¥ APYTHEe KOMIIOHEH-
ThI ByJIKAHHYECKUX ra30B — GOMbILIAs YacTh YIIEKUCIIOTO ra3a, «KHUCIIbIE
IBIMBD), OKHCH CEphI U YacTh aMMuaka. B pesynsrare nepBudHas aTMOC-
¢epa (comeprxaias — B paBHOBECHH C OKeaHOM — BojisHbIe napbl, CO,,
CO, CH,, NH,, H,S, unepTHbIie rasbl ¥ sBISIONAsCS BOCCTAaHOBH -
TeNAhHOMW) ocTaBanack TOHKOH M TeMilepaTypa Ha II0BEpXHOCTH ILia-
HETHI HE OTKJIOHSANACEH CKOJIb-HUOYIb 3aMETHO OT TOYKH JIy4HMCTOrO PaB-
HOBECHs, OCTAaBasCh B Npeaenax CyIleCTBOBAaHUS XXUAKON BOABL. JTO H
[IpeAONIPEACTUIO OJHO U3 IIABHBIX OTNIMYMH 3eMJIM OT OPYIHX IUIAHET
ConHeyHOM CHCTEMBI — MOCTOSHHOE HAIMYNE Ha Hedl ruapochepsl.

Kak e namensics o6beM rufpocdepsl Ha IPOTSHKEHHMH €e HCTOPHHU?
B pacnnasiensom Gasansre (B acteHocdepe) npu Temneparyte 1 000 °C
u nasneHun 5-10 Teic. atMocgep pactBopeno 10 7-8 % H, O: numenHo
CTOJIBKO BOJIBI, KAK YCTaHOBJIECHO ByJIKAHOJIOTAMH, AETa3UPYETCS IPH U3~
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musiiuM naB. Bonbwas vacte 9Toit Boakl (nMeromed, TakuM 06pasom,
MaHTHHHOE NPOMCXOXIEHNE) TIONOHSUIA COB0I0 THAPOCchEpY, HO YacTh
€€ Mornomanack 06paTHO NOPOJaMH OKeaHHYECKOH Kopbl (3TOT IIpo-
[ECC Ha3bIBAaCTCs CepleHTHHH3auuel). PacyeTsr reousnkos mokaskr-
BAIOT, YTO B KaTapxee M apXee BOABI B OKEaHCKHX BNAAUHAX ObLIO MAlo U
OHa €IIE HE [IPUKPBIBaJIa CPEAMHHO-0KeaHHYecKue XpedThl. B okeanu-
YC€CKYI0 KOpY BOJA IOCTYNaJla HE U3 OKEAaHOB, @ CHU3Y — HEIIOCPE/ICTBEH-
HO U3 MaHTHH. B Hauane nporepo3ost ypoBeHb OkeaHOB JOCTHT BepLIMH
CPENMHHO-OKEaHNYCCKUX XpeOTOB, HO Ha NPOTSHKEHHM BCETO PAaHHETO
IIPOTEPO30st NPAKTHYECKH BECh 00BEM NOCTYNaBLIEH B OKeaHbI BOJBI 10~
TTOWIAJICS IOPOJIaMH OKeaHH4YeCKOH Kophl. K Havally cpensero nporepo-
305 IIPOIIECCHI CEPIIEH THHU3AIMH 3aKOHYHIIICh U OKEaHUYECKas Kopa 00-
pena coBpeMeHHbIH cocras. C 310ro BpeMelu 06beM OKeaHOB BHOBB Ha-
4all HapacTare. JTo OyeT MPOAOmKaThCs (C HOCTENEHHBIM 3aMe/lJIEHHEM),
TOKa Ha 3eMIIe He IPEKPATATCS BYIKAaHHMUECKHE [IPOLECCHI.

Ecnn cipocuts yenoseka: «OTuero mope coneHoe?», OH [OYTH Ha-
BepHAKa OTBETHT: «OTTOrO Xe, 0T4Ero CONOHbI GeccTouHbie 03epa (Bpo-
Ae 03epa JNBTOH, CHaOKAIOIEr0 Hac II0BAPEHHOM COMBIO): BIIaJAIOLIHE
B MOpE PEKM HECYT HEKOTOPOE KOIMUECTBO COlNeEH, II0TOM BOJ@ HCIIapseT-
Csl, @ Colb OCTaeTCs». OTBET ITOT HEBEPEH: CONEHOCTh OKEaHa MMEET
COBCPHICHHO UHYIO NPHUPOJY, YEM COJIEHOCTh BHYTPHKOHTHHEHTAIBHBIX
KOHeuHblX 8000eM06 cmoka. JIen0 B TOM, YTO BOAA NEPBUYHOTO OKeaHa
MMCTa pa3nnyHbie npuMecH. OTHUM HCTOYHHKOM 3THX NpHMeceil OblH
BOJI0PaCTBOPHMEBIC aTMOC(EPHBIE Ta3bl, APYTHM — IOPHEIE TIOPOJBI, U3
KOTOPBIX B pE3ynbTaTe 3pO3uM (KaK Ha Cylle, TAK 1 Ha MOPCKOM JHE)
BBIMBIBAIOTCSl PA3NIMYHbIE BEMIECTBA. «KHCIBIE XBIMbI», PACTBOPAACH B
BOJIC, 1aBA/IH TaJIOTCHOBBIE KUCIOTEI, KOTOPhIE TYT K€ PEarupoBajH C
CHJIMKaTaMH (OCHOBHBIM KOMIIOHEHTOM TOPHBIX 110pOj1) H M3BJICKAIH U3
HHX 3KBHBAJICHTHOE KOJIMYE CTBO METAIIIOB (TIPEX[Ie BCETO ILETOYHBIX
menoyno3emensHbix — Na, Mg, Ca, Sr, K, Li). IIpu 3ToM, BO-llepBEIX,
BOJIa M3 KHCTIOH CTaHOBUJIACh IPAKTHYECKH HelTpaIbHOM, a BO-BTOPBIX,
COJIM M3BIIEYCHHBIX M3 CHUIIMKATOB 3JIEMEHTOB IIEPEXOANIM B PACTBOP;
TaKuM 00pa3oM, 600a oKeana c camozo nawana 6viia conernoii. KoHIEH-
TPalKs KaTHOHOB B MOPCKOM BOJE COBHAIAET C PacHpOCTPAHEHHOCTRIO
3THX METAJUIOB B IIOPOJAX 3EMHOM KOpbI, @ BOT COIEPKAHME OCHOBHEBIX
annonoB (CI, Br, SO,, HCO,") B Mopckoif Boje HaMHOTO BEIIIE TOTO HX
KOJIMY€CTBa, KOTOPOE MOKET OBITh U3BJIEYEHO M3 TOPHBIX opox. [Toato-
MY T€OXMMHKH MOJIAraloT, YTO BCE aHMOHBI MOPCKOM BO/IbI BO3HUKIIH U3
IPOYKTOB JIETa3ali¥ MAHTUH, & BCE KATHOHEI — U3 Pa3pyLIEHHbIX TOp-
HBIX 110pOJI.

I'naBHbIM (akTopoM, OnpeensiomuM KUCTOTHOCTh MOPCKOH BOIBI,
SABIIACTCS COAIEPXKAKKE B Hell yrrekucnoro raza (CO, — BonopacTBopHM,
ceifyac B OKeaHax ero pactsopeso 140 TpnH T — npoTHBs 2,6 TpiH T, co-
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Iep anmxcs B atmocdepe). B okeanax cyiiecTByeT IMHaAMHYECKOE paB-
HOBECHE MeX]ly HepacTBOpMMBIM KapGonaTom Kaibius CaCO, v pacTBo-
pumemM Gukap6onarom Ca(HCO,),: npu nenocrarke CO, «iHIBHIA» Ou-
KapOOHAT NpeBpalaeTcs B KapOOHAT U BBIIAaZAeT B OCANOK, a MPH M3-
6eitke CO, xapOoHar npeBpamaercs B OMKap6OHAT U IEPEXOIHUT B
pacTtBop. Kap6onaTHo-0nKkap6onaTHblii Oydep BO3HHK B OKeaHe Ha ca-
MOM Ha4aJIbHOM 3TaIle €ro CYIECTBOBAHHUS, U C TEX 110D OH NOJIePKHBA-
€T KUCIIOTHOCTh OKEAHCKOMH BOIBI Ha CTaOWIBHOM YPOBHE.

Yto kacaercs atMocdepsl, TO €€ COCTaB CTall MEHATLCS B IIPOTEPO-
30€, Koraa (pOTOCHHTE3NPYIONINE OPraHU3MEI Haualld BhIpabaThIBATE
(B KauecTBe I0OOUHOTO ITPOJYKTA CBOEH XKHU3HEAEATEILHOCTH) CBOOOMH KL
KHCIIOPOJ; cefiuac CYMTAETCS TBEPAO yCTAaHOBJICHHEIM, YTO 8ech C80600-
HbLE Kucnopoo niaremsut umeem buozennoe npoucxoxcoenue. Kucnopon,
B OTIIMYHKE OT YIVIEKHCIIOTO ra3sa, IJIOXO pacTBOpUM B BOfE (COOTHOLIE-
HHe MexJly aTMOC(epHbIM K pacTBopeHHbM B Bofie CO, cocrabnser, Kak
MbI Buzteny, 1:60, a niis O, oHo cocrapnset 130:1), ¥ nOTOMY nOUTH BECh
IIpHPOCT KUCIopoaa uaet B armocdepy. Tam on okuciser CO u CH, o
CO,H,S-noSu SO,,a NH3 — 1o N,; caMoponnast cepa, €CTECTBEHHO,
BBINAJa€T Ha [IOBEPXHOCTD, YIIEKUCHbIH ra3 U CePHUCTHI aHTHIPUA
pacTBOPAIOTCS B OKEaHe, U B UTOTE B aTMOC(eEpPE OCTAIOTCA TONBKO XUMH-
4eCKM MHePTHEBHI a30T (78 %) u xucnopon (21 %). Atmocdepa u3 goc-
CMAHOBUMENbHOU CTAHOBUTCS COBPEMEHHOMN, OKUCAUMENbHOU;, BIIPOYEM,
noxpobHee UCTOPHIO KHUCIIOPOAa Ha 3eMiie Mbl 0OCyIMM IO31IHEE, TaM,
Ille pedb MOWAET O paHHeH 3BOMIOIHH JKUBBIX CyIECTB (I7aBa 5).

TloMuMoO KHCTOpOAA U a30Ta, B aTMOchepe conepxutcs Hebonbloe
KOJIMYCCTBO TaK Ha3bIBaCMBIX MAPHMKOBBIX I'a30B — YIIEKHUCIIBIH a3, BO-
JAHOM nap M MeTaH. CocTaBiisist HHYTOXHYIO J0TI0 atMochepsl (MeHee
1 %), oHH, TeM He MEHCE, OKA3hIBAIOT BAXKHOE BIMAHME HA MOOaNbHEN
knuMar. Bee geno B 0co6bix cBOHCTBAX 3THX ra3oB: OyayuH CpaBHUTENb-
HO MPO3PAYHBIMH JUIst KODOTKOBOJIHOBOTO H3JIy4€HHS, NOCTYIIAOIIETo OT
ConHua, OHH B TO k€ BpeMsI HEIPO3pauHb! Ui JUIMHHOBOJIHOBOIO — M3~
ayyaemoro 3emiero B kocMoc. [1o 3Toi npuyiHe Bapuaiii B KOIHAYe-
crBe atMocheproro CO, MOTyT BBI3BIBATh CYLLECTBCHHBIE H3MEHEHHs
TeryoBoro 6anaHca IaHEeTHI: ¢ POCTOM KOHICHTPAIMK 3TOro rasa ar-
Mocgepa 110 CBOMM CBOMCTBaM Bce Goriee IpHOIKaeTCs K CTEKISIHHON
KphbIllie IIapHUKA, KOoTopas 00eCeYHBacT HarpeB OpaHKePEHHOro BO3Y-
Xa IyTeM «yJIaBJIHBaHUs» Jy4YUCTOH 3HEPTHH, — MAPHUKOBLII 3¢ dexT.



I'masa 3

IBoMIOL U 3eMHOI Kopbl. JIpeii) KOHTHHEHTOB
M CHIPEIMHI OKEAHUYECKOIro JHA.
ManTuiinas KoOHBeKU U

TopHele noponel, popMupyroLIe KOpy 3eMiTH, KAK MBI [IOMHHM, GhI-
BAIOT H3BEPAKEHHBIE — [ICPBUYHEIE, 00Pa30BABILMECS [IPH OXJIAKICHHH
H 3aTBEPACBAHNH Ma2Mbl, K 0CA/I0YHbIE — BTOPUYHEIE, 00pPa30BaBIIHECS
B PE3yNbTaTE IPO3NH M HAKOIIEHHs OCagKOB Ha JHe BopoemoB. Ocamou-
HBIC MIOPO/IBI IOYTH IIOTHOCTBIO IIOKPHIBAIOT IIOBEPXHOCTH CywiH, (op-
MHpYyst (B YUCIIE [IPOYEr0) 3HAYUTENBHYIO YacTh BHICOYAMUIMX TOPHBIX
cHCTEM. ITO O3HAYAET, YTO MIOPOJIA, U3 KOTOPOH CNATAIOTCs HIHE BEPILIH-
Hbl Asibll win [MManaes, Koraa-To hopMHpOBAnach 110X BOJIOH, HUe
ypoBHs Mopsi. [lopasutensHo, He Tak nu? Xota 11060it reosor cuuTaeT
3TO OOCTOATENBCTBO COBEPIIEHHO MPUBUALLHBIM.

B 1852 roay JI. Ot e BoMOH npeanoxmt mist 0ObACHEH S opore-
He3a (1poiiecca ropoo6pa3oBanis) KOHTPAKIMOHHYIO TEOPHIO (OT a-
THHCKOTO cONtractio — CkaTHe); OHa OCHOBBIBATIACH Ha NPENIIONIOKEHAHN
00 H3HAYaNBHO IO psuei 3emne. FTak, uMeeTcs OrHEeHHBIH map
U3 PacKalleBHOTO ra3a, KOTOPEIH, OCThIBasA C IOBEPXHOCTH, HAYUHAET I10-
KpEIBATbCs TBEPIOH KOPKO#. OGBeM 11060r0 OCTHIBAIONIETO TENa YMEHb-
HIaeTCst, U OCTHIBAIOIASE KOPKA «CaqUTCA», PACTPECKUBAACH MONOOHO
makeipy’. BO3HUKIIINE TPELMHBI — CaMble Iy GOKHeE 9acTH Ha [IOBEPXHO-
CTH IIAHETHI, K [I0TOMY MMEHHO B HUX HPOHCXOIMT CaMO€ MHTEHCHBHOE
ocankoHakomieHne. Tem BpeMeHeM BHYTpPEHHHE YacTH ILAPA TOXKE OC-
TBIBAIOT U BECh OH IIOCTEIICHHO YMEHbLIAETCS B 00BEME; IIPH 3TOM I10-
TPECKABILIAACH «KOXKYPay HaYMHAET cOOMPATLCH B CKIIAZKH M 3aTI0JIHEH-
HBIC OCa/IKaMH TPEILMHBI BBHITHPAIOT HAPYXy, 06pa3yst ropHbIE XpeOThL.

KoHTpakuroHHas Teopus MMena MHOXECTBO yA3BHMbIX MecT. [1ozi-
CYCTEI MMOKA3BIBAIY, YTO JUIs IIPEAIIONAraeMEIX €0 M3MEHEHHH o0bheMa
IUIaHEThl HEOOXOAMMO M3MEHEHHE TEMINEPATYPHl Ha HECKOJNBKO THICSY
TPajryCcoB, 4TO y)Xe CaMo 110 cebe MaTOBEPOSTHO. A IOCKONBKY pa3iny-
HBI€ FOPHBIE CHCTEMbI 0OPA3OBLIBAIMCE B a3 HO € Bpems, TO Ionyya-
€TCA, YTO NPOUCXOAMIO HECKONBbKO IOCHEAOBATENbHEIX A eHH

” TaxbIpbl — BO3HUKAIONIME B 30HE MYCTBIH INIALKUE M POBHBIE ITMHUCTbIE
NIOBEPXHOCTH, [I0X0XKHE HA MOCTOBBIE: OHH Pa3OHTHI TPELUIMHAMY HA OT/EIBHbIE
ILUIMTKH (4aCTO NPABHITbHBIE LIECTUYTONBHUKH) MIOWALbIO OKOMO 1 M2
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TEMIIEpaTyphl — Ha HECKOIBKO THICAY IPAJyCOB KaXJOC; HCXORHAS XE
TeMrepaTypa MoJiy4anack IIpocTo HeBOOOPa3UMOH. A Mexily TeM Ha 3eM-
Je B 3TO BpeMs CYIIECTBOBAIA KH3Hb — COOTBETCTBYIOIIME OCAI04HEIC
10pojkl Coepkar uckonaeMeix. Kak Takoe MoxeT ObITh?

Ho HHuero iy4iero B pacliopsHKCHHAK reooros He 6610 10 1912 ro-
Ia, koraa A. Berenep 1peisioxui CBOIO TeopHIo aApeiida KOHTHHEHTOB
(T. €. MX TOPU30HTANBHBIX NIEPEMELEHNH), OOBLACHABLIYIO C EUHBIX T10-
3HIMI ek psijl ABIEHHMH, B TOM YHCIIE Ipouecc oporenesa. OTipas-
HBIM IYHKTOM B IIOCTpOeHHsAX Berenepa Obu1o yIMBHTEIBHOE CXOICTBO
GeperoBbIX JIMHUI KOHTHHEHTOB 110 PasHBIE CTOPOHBI ATIaHTHYECKOTO
okeana (puc. 5, a), Ha KoTopoe 00paiani BHUMaHUE MHOIHE €CTEeCTBO-
ucnpiraresd emte ¢ X VII seka (O. bakon). Berenep He 10BOIBCTBOBAJICS
COBMeENIEHHEM KOHTYPOB BCEX IPHATIIAHTHYCCKUX ¥ — B HECKOJIBKO MEHb-
1IeH CTeneHH — NPUMHIOOKEaHCKMX KOHTHHEHTOB (I10100HO KyCOYKaM
MO3auKH, GOPMHUPYIOIHMM eMHoe NanHo). OH nmokasan NpakTHYeCKH
HOJHYIO MAECHTHYHOCTD IT03/{HETIAIC030MCKHX M PAHHEME3030HCKUX Ie0-
Jiornye cKux paspe3os Adpuku 1 FOxH0M AMEPUKH, HAXOAAIINXCS HBIHE
110 pasHbie cTopoHb! IOXKHOH ATIAHTHKM, B OYEHB BBICOKOE CAMHCTBO
[103JHEIAIC030UCKO# (ropbI U (hayHbI BCEX PA3/ICIEHHBIX TENEPh OKEa-
Hamu MatepukoB KOxnoro nonmymapust u Flaauu. 3To [PHBENO €ro K
BBIBOJIy O TOM, 4TO B KOHIIE [1aJ1¢0305 BCE MaTepuku Oplii coOpaHbl B
eJIMHEINA IPOTOKOHTHHEHT — IlaHTel0, COCTOsIHNI U3 ABYX GNOKOB: Ce-
BepHoro, JlaBpasuu (CeBepnas AMepuka u EBpasus 6e3 Mnnocrana), u
tokHoro, Nouasanbr (IOxuas Amepuka, Appuka, Flaaocran, AscTpa-
nus ¥ AHTapKTUAa), pasneneHHbix MopeM Teruc. ITanres Obiia OKpysKe-
Ha eJIMHCTBEHHBIM K€ — OTPOMHBIM — OKEaHOM; TAKHX OKEaHOB, Kak AT-
naHTH4eckuif # FHAMACKAi, B TO BpeMs CIIC He CyIIeCTBOBAJIO.

Jloka3aTenLCTEOM TOTO, YTO B HPOLIUIOM MAaTepHKH pacnojiarajinchk Ha
3eMHOM Hiape MHaue, BereHep BronHe CpaBeUIMBO CYMTAI JaHHEIE O KIIH-
Mare pasueix yacreit [onnasanel. C ogHoM cToponsl, B TpancaHnrapkrude-
CKHX Topax, y camoro FOskuoro nomoca, sxcreaumuei P. Cxkorra Gbutd Hai-
JEHBI 103 IHENAIE030MCKIE HCKOIaeMBbIe JEPEBbS, IPHRAIIEKAIINE K 220C-
conmepuesoi ¢aope (cM. TIaBy 9) — TOH ke CaMOW, 4TO U Ha NPOYHX
TonaBasckux marepukax. C Ipyrod CTOPOHEL, B 3T0 ¢ Bpemst B MHww,
Bpasunu, DKBaropraibHOil Apprke 1 ABCTpanuy 00pa3oBbIBAIHCH JIEH-
HHKOBbIE OTIOKEHNS — THJIHTHI, OCHOBY KOTOPBIX COCTABJIACT TraJIbKa CO
crelm(HYECKOI OKATAHHOCTHIO U LUITPHUXOBKOH (pHC. 5, 6). 3TH (QaKThi MOXKHO
COITIACOBATH, TONLKO €CJIHM JOITyCTHTh, 4TO Hekoraa IOxHas Amepuka, Ad-
pHKa, ABcrpaius n VHms pactonaraimck ropasio 6moke k K0xHoMy 1o-
JI0CY, 2 AHTaPKTH/IA, HAIIPOTHB, CYIECTBEHHO JAJIBILIC OT HEro, YeM B Halllk
auu. TTonsITKy pelnTs TpobrieMy, nepeMeliast 1o 1molycy cam FOKHbid
0JII0C [IPH HEU3MEHHOM, HbIHELIHEM, IIOJIOKEHHH MaTepHKOB HHYEro
e ga1oT. ([Ipy sKenaHuk MOXKETe CaMH II0CK/1a/IbIBATh 3Ty MO3aUKY.)
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Puc. 5. IcTOKM BO3HMKHOBEHMS Teopuu apelida
KOHTHHEHTOB:
a — COBMEIUCHHE 6CpCI‘OBLIX JIAHHH TNIPAATIAHTHYE CKHX MaTCpHKOB,

6 — CIIe /16T IepMO-KapGOHOBOTO OJIe/ICHEHHS Ha COBPEMCHHBIX KOHTHHEHTAX
(no Mouuny, 1980, u Berenepy, 1925)



Hano sameTnTs, uTo ORITIOC TCPPUTOPHAIBHOE EMUHCTBO KOHTHHEH-
ToB KOxHoro 1nomymapus A0y CKajJoCk MHOTHMH re0JIOraMH, OJHAKO BCE
0HH, B ToM uncie 3. 3r0cc, npemioxuBiumii TepMuH «[onIBaHay (OT Ha-
3BaHHs APEBHEHHIUICKOTO IUIEMEHH TOHJOB), CUMTAIM HBIHEIIHEES MOo-
JIOKEHHE MaTepHKOB HEM3MEHHBIM M IIPEIIONaraif, YT0 MEXAy HUMH
CYILECTBOBAIHN HEKHE CYXOMyTHBIE COCAMHEHUS, BIOCIEACTBIH 110TPY-
3UBLIMECS B OKeaH. BereHep e, BMECTO TOIO 4TOOB! «CTPOMTEY TaKHE
«CYXOITYyTHEIE MOCTBI», IPEIIONOXKHI, YTO MATEPHUKH [IEPEMEILAIOTCS MO
nosepxHoctH mwiaHeTsl: IOkHas AMepHKa OTOJABHIaeTcs OT AQpHKH,
Wnnoctan npubamswics kK EBpa3suu U CTONKHYJICS C HEH...

Ko BpeMenu uccnenoBanuii Berenepa yxe CTajo scHo, YTO CyLIEeCTBO-
BaHME [IOTPY3HBIINXCS B OKEaH (CYXOIIyTHBIX MOCTOB) HEBO3MOXKHO, T. K.
KOHTHMHEHTAJIEHAs KOpa IPHHITMITHAIBHO OTIHYHA 110 CBOEMY CTPOCHHIO
OT KOpEI Ha JIHe OKeaHOoB. B reodu3iike ysxe Torna 611 pa3paGoTaH 1 nim-
POKO IIPHUMEHSIICS METO H3MepEeHH s PABHTAIHOHHbLIX aHoMauuii (['A).
BceM M3BeCTHAs BEIMYMHA YCKOPEHHs cBOGOIHOTO Majerus g = 9,8 M/c?,
XapaKkTepU3yIOIIast CHITY 3eMHOTO NPUTSDKEHNS], B IEHCTBUTENIEHOCTH €CTh
BEIMYMHA YCpeAHeHHas. BOmu3u Gonblx Mace cuia IpHTshkerns (B co-
OTBETCTBMH C 3aKOHOM BCEMHPHOTO TAroTeHus1) Oyner 6omsuie. [losromy
Ha TEX y4acTkax 3emiH, i€ INIOTHOCTH CIaraloLINX €€ TOPHBIX [I0POJI BBIILIE
cpenHeH, BenuuuHa g GymeT HeCKonbko Gombiue 9,8 M/c?, a Tam, rie 3Ta
IJIOTHOCTH HKKE CpeHel (JepHIUT Macchl), — Ha060POT. ITH OTKJIOHE-
HHs M Ha3BIBAIOT, COOTBETCTBEHHO, OJIOKHTEIBHEIMHI K OTPHIIATEIBHBIMH
IPaBUTALMOHHEIMK aHoManusmu. Hadas m3Mepenms eme B 50-X romax
XIX Beka, yuenbie He Ge3 yauBIeHHs 0OHAPYKHIIH, 4TO BOIM3K GOMBUIMX
rop OTCYTCTBYIOT IoNOXuTeNbHbIE ['A: 3¢pdexT IpUTsHKeHHs CaMuX rop-
HBIX MACCHBOB TOJIHOCTBLIO KOMIICHCHPYETCst Ae(HIIMTOM MacChi II0J1 HUMH;
BoOOLIE oI paliOHAMH C BEICOKHM peNibehOM MOBCEMECTHO 3aJIEratoT CKOI-
JIeHHsl BEMIECTBA OTHOCUTENLHO Maol oTHOcTH. M Hao6opor, B okea-
Hax, TIE CJIeI0BaTIo OBl OXHMAATh KPYIHBIX OTPHIIaTeNbHEIX ['A (Beap IWIOT-
HOCTB BOJIBI, 3aIIONHAIOILECH BIIagHHEI OKEaHOB, B 2,5-3 pa3a HuXKe ILIOT-
HOCTH TOPHBIX [I0POI, 3aJI€TalOMMX HA TAKOM K€ YPOBHE Ha MaTepHKax),
HHUuero ogoGHOro He HabmoaaeTcs ; CIeI0BaTebHO, OKEAHCKOE JHO JOTDK-
HO B OCHOBHOM COCTOSITh U3 [IOPOJ CYIECTBEHHO 00JIee IUIOTHBIX, Y€M Te,
YTO CIIAraroT MaTEPHKH,

U3 Bcero 3T1oro OUI C/IeNiaH COBEPIIEHHO NIPABMIIEHEN BRIBOJ O TOM,
YTO NOPO/BI KOPHI JIETYE [I0POJ] MAHTHH H «IUTABAIOTY» B Hel MomoGHO ac-
Gepram (WM KaK METAIUTHYECKHE TUTACTHHBI B BAHHE CO PTyThI0). [1nasa-
folumif aicOepr; B COOTBETCTBHH C 3aKOHOM APXHMEZIa, IOIKEH OBITH Iy~
6oko (Ha 5/6 cBoero oObeMa) [IOTPYKEH B BOLY; 4€M BBILIE €T0 HAJBOAHAS
qacTh, TeM Gonelie nojpkHa ObiTh moxsoAHas (puc. 6). Ha gHe okeanos
CJIO¥ KOpBI O4Y€Hb TOHOK, TOIa KaK MaTEpHKH C(OPMHPOBAHBI BO MHOTO
pa3 6ostee ToncTOM 1 Goee Jierkoit kopoit (B 50-¢ romst XX Beka 310 ObiIo
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Puc. 6. UsocTazus:
a — COOTHOLICHHE B pasnnunuax Mexny BEIHYHHOHN HaABOJIHBIX ¥ MNOJBOAHEIX YacTeHh
ABYX aicbepros (a:b); 6 — CTPYKTYpa KOHTHHEHTAJIBHOM H OKeaHW4e CKOMH KOpBI
(o Yena, 1980)

TIOATBEPKACHO NPAMBIMA M3MEPEHHAMH — CPEIHsA TONIMHA KOHTHHEH-
TaJILHON 1 OKeaHH4eCKOM KOpBI cocTaBiser 36 u 7,5 km, COOTBETCTBEHHO),
MaKCHMAJTLHOH ke TONUIMHBI KOpa JOCTHraeT oy TOPHBIMH CHCTEMaMU
(«¥ rop ryGokue kopHU»). D10 sRNERHE GBLIO Ha3BaBO H30CTATHYECKUM
PaBHOBECHEM, WM [IPOCTO M30CTA3HEH — B3aUMHOe YDaBHOBEHINBAHUE
110 32KOHY ApXHMe/Ia, KOT/ia BeC NOrPYKeHHOTO TeNa (xopeI1) paBeH Becy
BBITCCHEHHOH UM KHJIKOCTH (MaHTHIHOTO Bemecrea). HeoGxomumo mo-
MHHTB, 4TO (GKHAKOCTb», B KOTOPYIO IIOTPY)KEHa Kopa, obnasaer crone
GOoNb1IIO# BA3KOCTEIO, YTO 1IpH OTHOCHTENBHO GBICTPBIX (COTHH — NEpBEIe
TBICSYH JIET) HATPy3Kax BeleT ce6s Kak TBEPIOE TENO.
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Hrak, Berenep paxruuecks 06beIMHII KOHICIIHIO H30CTa3UH (3TOT
TepmuH ObL1 BBeaeH JlarTonoM B 1892 roxy, HO cama KOHLICIILHS TOpa3o
crapiie) ¢ JaHHBIMH 10 TeOJIOTHH H MAJIEOKIMMATOIONHH KOKHBIX Mare-
PHUKOB U CO3/1aJl B UTOre CBOIO TeOpHIo apeiida konTHHEHTOB. COrnacHo
e H30CTaTHUECKHUE «aiicOepruy»-Marepuku MEUIEHHO JpeidyoT B upes-
BBIYAHHO Bsi3KOM MaHTHIHOM Betecre. [Ipamarepuk ['onapana, niepso-
HayaJIbHO PACIIONaraBUINFCs B BEICOKHX MMpoTax KOxHOro nonyiapus,
packoiIoiics Ha pparMeHTBl, 4aCTh H3 KOTOPBIX 3aTEM [IEPEMECTHIIACH €I
pansie K KOxuoMmy nomocy (AHTapkTHAa), a OCTAIbHBIC, HAIPOTHB,
npubnu3nuck K s3xkBaropy (FOxHas Amepuka, Appuka, ABCTpaus) Wi
JaXe Mepecekiu ero u okasamuck B Ceseprom nomymapuu (Mumus).
Koryia MaTepuku CTalIKUBaIOTCS MEXAy CO60H, KOpa CMHHAETCS B CKIIall-
K, 00pa3ys Topbl; €CJIM MPOJAODKATh aHAJIOTHIO C IUIAByYUMH JIbaMHy,
TO OpOreHe3 COOTBETCTBYET IIPOLEcCy 06pa3oBaHus TOPOCOB.

Teopus apeiida KOHTHHEHTOB GBICTPO 3aBOEBAJIA OIYISIPHOCTS, KO-
TOpasi, OMHAKO, OKa3anack Henonroi. Hu Berenepy, Hu €ro cropoHHHKaM
HE yIaJIOCh HaHTH CHII, 3aCTaB/SIOIIMX MATEPHK MPOIBUraThCS BICPEN,
IpEOoJieBast KOJIOCCATBHOE CONPOTUBICHNE MaHTHHHOIO BEILECCTBA.
[TonbITKH OGBICHUTE 3TO IBUKCHHE KOPUOAUCOBIMU CUramU (MHEPIIH-
OHHBIE CHUJ1bI, BO3HUKAIOLIHE Ha [I0BEPXHOCTH BPAILAIOIIEroCs Tea, BeK-
TOP KOTOPBIX HAMPAB/IEH IPOTUB HAITPaB/ICHUS BPALIEHHS) U TATOTCHUEM
JlyHbI 6BUIH TYT K€ OTBEPrHYTHI IeO(pU3NKaMH KaK HecepbesHble. He-
CKOJIBKO JECATHIICTHH K KOHIIEMIIMH FOPH3OHTAIBHBIX MEPEMEIIEHUI
KOHTHHEHTOB OTHOCHJINCH KaK K M3SIIHOM (aHTa3uu, HO B Hayane 60-x
TOZIOB OHA MOJIyYHJIa IOATBEPXKACHUE C COBEPIIEHHO HEOKUIAHHOM CTO-
POHEI — U3 00JIaCTH NaJICOMArHUTHBIX HCCIICAOBAHHM.

Eciiu Harperb HOCTOSHHBIA MarHUT BHIIIE ONPEICIICHHON TeMIepa-
TypBHl, Ha3kIBaeMOM To4YKO# KIopH, TO OH TepseT CBOM MArHHTHBIC CBOH-
CTBa, HO 3aT€M, TIPH OXJI&XICHHH, BHOBb BOCCTaHaBIMBaeT UX. [Ipu npo-
XoxJeHHH Touku Kropu 3acteiBaromias U3BEp)KEHHAs TOpHas I0pona,
KOTOpas CONEPHUT HeppoMarHUTHHIE MEHEPAIIBI (COCMHEHUS Kelle3a 1
HHKEJIs ), HAMArHUYHMBAIOTCH 1 OPHEHTHPYIOTCS B COOTBETCTBUH C CyLIe-
CTBYIOIIUM B 3TO BPEMsi MATHUTHBIM TIOJIEM; TO SBJICHHE HA3bIBACTCs OC-
TaTOYHOH HaMArHMYEHHOCTbIO. IHEIMH cllOBaMu, copepiKaliias COCIH-
HeHH xkene3a (MM MHBIX heppomazHemukos) TOpHas 110poJia B U3BECT-
HOM CMBICJIC TIpEJCTaBIsieT COOOH CTPENKy KOMIlaca, yKasblBaloIIylo
HalpaB/ICHHE HA MATHUTHBIA MOMIOC 3EMIIH 6 MOMEHN 3ACMbI8AHUA NO-
poost. Eciu xe y Hac ecTh 6o/ee OIHOM TAakOH «CTPENIKK», TO Mepeceye-
HHE YKa3BIBACMBIX HMHU HalpaBJICHHH 1acT HaM M TOYHOE TOJIOKCHHE 10~
JIIOCa B COOTBETCTBYIOILLYHO 3TIOXY, U, C IPYTOH CTOPOHBI, IeorpahHIeCKyIo
IKPOTy paioHa 06pa3oBaHMs KaXIOH M3 HAIIMX «CTPENIOK»-MOPOL (Ha-
TIpaB/IeHHUE JIMHUIA HAMarHHYCHHOCTH TTOPOJIbl OTHOCHUTENHHO 3¢MHOH 110~
BEpXHOCTH MeHseTcs oT 90° Ha montoce 1o 0° Ha 3KBaTope). A MOCKOIb-
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Ky ALsl U3BEPIKEHHON I1OPOIbI MOXNKHO PaJTHOH3OTONHBIM METONOM omnpe-
IENUTh abCOMIOTHBIHA BO3PACT (CM. I11aBy 1), TO BO3HMKACT BOIMOKHOCTE
HapHCOBATh JIOBOJIbHO TOYHYIO KAPTUHY PACHIONOKEHUS KOHTHHEHTA OT-
HOCHTC/IHO MOJIIOCA B PA3JIMYHEIC MOMEHTBI HCTOPHH.

B pesynbrare sTux uccnenoBaHuil BRISICHIIMCE IBe Bemu. Bo-nep-
BBIX, TENEPb ObUIO NIPSMO T0Ka3aHO, uTo Bee «[OHIBAHCKHEY MAaTepUKH
ACHCTBUTENLHO HAXOMUIIUCH HEKOT/IA B ropasfo Gojiee BBICOKHX MHPO-
Tax KOxHoro nonywapus, yem HeiHe. Bo-Bropeix, 06mas kapriHa nosno-
PKCHHA IOJIFOCOB B r€0JIOrHYECKOM MPOLIIOM [OJIYYaNach Kakas-To CTpaH-
Hasl. JlaHHbIE 110 KaXI0My OT 1€ J1bHO M Y MAaTEepHUKY «PHCYHOT» BIIOI-
HE COINaCOBAaHHYIO TPACKTOPHUIO MEPEMENICHUH TOIIOCOR (nanpumep,
CeBepHBIH HOJIIOC OTHOCUTENILHO EBpasuM HaunHas ¢ kap6ona apuraics
M3 LICHTPAITLHOH 4acTH THXOI0 OKeaHa IO CBOCTO HBIHEIIHETO T10JI05Ke-
HHS 110 S-06pa3Hoi KPUBOH, mpoxoasmeit 4epe3 bepunros nponus), ox-
HAaKO TPACKTOPHH, NaBACMBIC Pa3 HB MU MaTepHKaMH, HE COBIANAIOT
MEXJy COGOH — 33 HCKIIIOYCHHEM TOTO, YTO BC € OHH 3aKAHYHBAIOTCS
OnuM3 COBPEMEHHOTO nomoca (puc. 7, a u 6). Dra kapTHHa Ka3a-
J1ach COBEPILICHHO HEOOBACHUMOM 10 TeX nop, noka C. PankopH He gora-
nancs (B 1962 roxy) «caBuHyTEY MaTepUKH B COOTBETCTBHH C 10J1y3a6bI-
THIMH YK€ PEKOHCTpYKiHsiMu Berenepa. [Ipu TakoM UX HON0XKEHUH CO-
OTBETCTBYIOIIME MaJCOMArHUTHBIC TPACKTOPUH COBMECTHIIHCE MEXIY
COOOH MPaKTHYECKH HIeaIbHO (puc. 7, 6).

Tem BpemeHeM HAKAIIMBATHCH U HOBBIE JAHHBIC O CTPOGHHH JIHA
OKEaHOB. bblia neransHO 3akapTHpoBaHa ro6anpHas (T. . OXBaTHIBAIO-
m@as BECh 3¢MHOW LIAP) CHCTEMA CPEIHHHO-OKEAHHYECKUX XpeOTOB M
PaclIOaralomuxcs B IepU(pEpUIECKUX JacTsIX OKEaHOB Iy6OKOBOIHBIX
KeJ1000B, C KOTOPBIMH CBSI3aHBI PAHOHBI AKTHBHOIO BYJIKAHU3MA U 3eM-
netpacenuid. 1o rpebHIO0 cpenuHHO-0KeaHHYeCKOro xpebTa npoxogur
PHOT — r1y60oKas IPOSONBHAs TPeIMHA, HAL KOTOpOH (HKCHpyeTCs 110-
CTOSHHBIA MOIIHBIA TEmnoBoi Tok. C TI1yGOKOBOIHBIMH KeN06aMH ke
CBA3AHDBI CHIILHBIC OTPHIIATEIIBHBIC [PABHTALMOHHBIE aHOMAINH, O3HAYAI0-
IHE, YTO ACHUIMT MacChl BHYTPH HKEIO06OB (kOTOpHIE HAMONHEHBI BO-
JI0# — BELIECTBOM MEHEE TIOTHBIM, YeM OKPY>XaIOIHE UX TOPHEIE TIOPO-
JIBT) HE KOMIIEHCHPYETCs M3GHITKOM MacChl Ha MX JIHC. [Tockonsky xeno-
0a HE HMEIOT «TSKENIOTO» JIHA, TO OHO, B COOTBETCTBUM C H30cTa3zueH,
JOIDKHO GBUIO GBI BCILIBIBATHY, JUKBUIMPYS TEM CaMBIM KEN06 Kak Ta-
KOBOH; a pa3 3TOro B A€HCTBUTEILHOCTH He TPOUCXO/HT, TO TOIDKHA Cy-
LUCCTBOBATE HEKAs MHAA (HCrPaBUTALMOHHAN) CUIIA, YACPKHBAKOMAS
XKENOO B IPOTHYTOM COCTOSIHUH.

B 1962 I'. Xecc cymmuposan stu JaHHBIE, CPOPMYIIUPOBAB CBOIO
THIOTE3y paspacTaHus (CHPEIWHra) OKEAHHYecKkoro gHa. OH pen-
HOJIONUIL, 9T0 B MAHTHH IPOUCXOIUT KOHBEKIUS, T. €. TEIIOBOE nepe-
MCILIMBAHKUE BEIECTBA (10pOoOHEE 06 3TOM HYThH nanbuie). [opstaee, vac-
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Puc. 7. TpaekTOpUH ABYOIKEHUS
TIOJIK0CA OTHOCHTE/IBHO KOHTHH €H-
TOB IIpY KX COBPEMEHHOM PacIo-
JIOXEHUU:
a — CesepHoro orHocHTe/1bHO EBpo-
nel ¥ CesepHoit AMepuki; 6 — TOx-
HOro oTHOCHTENbHO AdpHkH H FOx-
HOM AMEpPHKH; 6 — T€ K€ TPACKTOPHH,
HO NpH COBMEIIICHHHK IPHATIIAHTHYEC-
KHX YacTell KOHTHHEHTOB B COOTBET-
CTBHH C PeKOHCTpYKUMaMH Berenepa

(1o Monuny, 1980)

6

THYHO Pacil/IaBJICHHOE MaHTHIHOE BENIECTBO MOJHUMAETCS Ha I10BEPX-
HOCTb 110 PUQTOBBIM TpeIMHAM; OHO [TOCTOSHHO Pa3gBUIacT Kpas pud-
Ta ¥ OJHOBPEMEHHO, 3aCThIBas, HapaluBaeT UX u3HyTpH. I1pu sT0M BO3-
HUKAIOT MHOTOYUCIICHHBIC MEIKO(OKYCHbIE 3eMJIeTPACEHU (C dIIULICH-
TPOM Ha ITyOHHE HECKOJIBKO IECATKOB KHIIOMCTPOB). X€CC IMcal: «ITOT
MIPOLIeCC HECKOBKO OTIHYaeTcs oT Jperda MarepukoB. KoHTHHEHTE HE
NPOKNAIBBAIOT ccHE IYTh CKBO3b OKEAHHYIECKOE AHO O] BO3JEHCTBHEM
KaKOH-TO HEBCOMOMW CHIIBI, 4 ITACCHBHO IJIBIBYT B MAHTUHHOM Marepua-
Jie, KOTOPBI IOAHMMACTCS BBEPX 1O IpebHeM XpebTa 1 3areM pacipoc-
TPaHsAeTCs OT HEero B 06¢ cropoHsy. CpeqMHHO-OKEaHHYECKUH XpebeT,
TAaKMM 00pa3oM, SIBISIETCS ITPOCTO-HAIIPOCTO MECTOM, I71€ Ha [IOBEPXHOCTEL
IIJIAHETHI BEIXOMUT BOCXOMAMIIUN KOHBEKLIMOHHBIA TOK, KaK B KaCTpIOJIE, B
KOTOPOH BapHUTCsl KUCENb MM KUJIKas Kallla; MaTEPHK Xke (B paMKax Ta-
KO¥ aHaJIOruy) SBJICTCS IEHKOH Ha 3TOM KHCelle.
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Ecny Ha cpenuHHO-OKeaHHuecKIX Xpe6Tax MOCTOSHHO obpasyercs
HOBAsl OKCAHUYCCKAs KOPa, TO JOJKHO OBITH ¥ MECTO, I/le MPOHCXOJHUT
OGpaTHBI# MpoNece, — BEb CyMMAapHas-TO TIOBEPXHOCTH IIAHETHI HE yBE-
nuyuBaercs. [ie kopa yxonur o6paTHO B Hekoraa MOPOJMBIIYIO €€ MaH-
THI0? B riry60Kk0BONHBIX enobax. UMeHHO [IPOIOJILHOE JaBJICHHE I10-
CTOAHHO PaCIIMPSIONICHCS OKEAHHYECKOM KOPBI U SIBISAETCS TOM CUJIOH,
KOTOpas yIepKHBAET #ei06a B IPOrHYTOM COCTOSIHUH U HE aeT HX IHY
«BCIIBIBATBY. A SHCPrUs HANPSHKCHUH, BOSHMKAIOMMNX, KOT/IA TBEpAas
KOpa BABMIacCTCs B JIMUIL YACTUYHO PACIIABICHHYIO MAaHTHIO, BBLIE/S-
CTCs B BUJIE I1y00K0(OKYCHBIX 3emieTpsiceHH il (c 3mHLEHTPOM Ha IITy-
6une 1o 600650 kM) 1 H3BepKEHUIA BYJIKaHOB (puc. 8).

B BooGpaskeHnH OkeaHHIECKOE IHO IPEICTABNIACTCS THIAHTCKOM KOH-
BCHEPHOM JICHTOM, BRIXOIAMICH Ha TIOBEPXHOCTh B PUPTOBHIX 30HAX Cpe-
AHHHO-OKCAHUYECKHX XPEOTOB U 3aTeM CKPHIBAIOIICHCS B ry60KOBO-
HpIX xenobax. Ipexmonokenue, 4To BO3pacT OkeaHHUECKON KOpBI 10J1-
KCH yBE/IMUHBATECS 110 MEPE YIAICHNS OT PUQTa U JOCTHraTh MaKCHMyMa
Ha OKpauHaxX OKeaHOB, GBiNIO GneCTsIE TOATBEPHKICHO OTKPHITHEM Ha
AHE OKCAHOB TaK Ha3bIBACMBIX MOJIOCOBLIX MATHUTHBLIX AHOMATHIL,

Emwe B 1906 rogy B. Bpion, usyuas OCTaTOYHYI0 HAMarHM4EHHOCTH
HCKOTOPBIX JIaB, yCTaHOBHII, YTO OHa IPOTHBOIIOJIOKHA [0 HANIPABIICHHIO
COBPEMEHHOMY I€OMarHNTHOMY o110, Briocnencteuu 66110 ycraosiie-
HO, 4TO Takas o0paTHas HaMarHMYEeHHOCT — SIBJIEHHE JJOCTATOUHO pac-
HPOCTPaHCHHOE; IPH 3TOM OHA SBHO CO3/1AETCS HE KAKUMH-TO OCOGBIMHU
CBOHCTBAMH CaMHX 3THX M3BEPKEHHBIX [OPOL, a 0OpaTHOM MOJSIPHOC-
TBIO MArHUTHOTO M0JIst 3EMIIM B MOMEHT UX OCTHIBaHHS. OKa3a10Ch, 4TO
OOpamieHus (HHBEPCHH) reOMArHHTHOrO nosst, korga CesepHsiit 1 IOx-
HBIH MO/II0CA NOCTOSHHOTO MArHHMTA (KOUM SBJIAETCA 3eMiIst) MEHSIIOTCS
MCCTaMH, NPOUCXOMAT peryiisipHo. B nHagane 60-x romos B pesynsrare
ONpEHENEeHHs aGCOOTHOTO BO3PACTa COOTBETCTBYFOMIHX JIAB Kanui-ap-
TOHOBBIM METOIOM ObliIa pa3paboTaHa HIKajJa HHBEPCHI reoMarHur-
HOT'0 0131, COCTOSIIAA U3 YCPEMY OMMXCS 30X HOPMATBHOM (T. €. Takoi
€, KaK B Hallli {HK) U O6PATHOM MONSAPHOCTH. Ta KA CTala OCHO-
BOH JUIi IPMHIMIIHAIBHO HOBOTO pasjelna CTparurpa@yuu — MardHMTo-
cTparurpagum.

IonstHo, ur0 06pasyromHecs B pudTOBEIX 30HAX IIOpOJIBI OKEaHH-
HECKOH KOPHI IIPH CBOEM OCTHIBAHUH B COOTBETCTBYIOMIME 3TIOXU HONAP-
HOCTH TOXeE JIOJDKHBI GBI IPHOGPETATh, COOTBETCTBEHHO, HOPMAaJIEHYIO
WK O6paTHYI0 HaMarHUYeHHOCTh. Kak BBUICHHJIOCH, 3Ty HaMAIHMYEH-
HOCTb MOXHO H3MEPSTE IPAMO C OKERHCKOH OBEPXHOCTH, He mpuberas
KaHaJIn3y camoro NOHHOro Berectsa. B 1963-64 rogax He3apucumo Ipyr
or npyra JI. Mopiu, ®. Beiin u JI. Matsio3 TIPUILTH K BEIBOLY O TOM, YTO
TIpA CTIDEIMHIC OKCAHHUIECKOIO JIHA HA HEM JIOJDKHBI O6pa3’oBbIBATHCS
TONIOCHL TIONOKHUTEBHEIX M OTPHUATENBHEIX MarHUTHBIX aHOMAJIH,
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Napa/lICnbHbIC CPENNHHO-OKCAHUYECKUM XPeOTaM U CHMMCTPHYHBIE OT-
HOCHTCJILHO HHX; IIPK 3TOM UIMPHHA TAaKHX IIOJIOC JOKHA GBITH TIPO-
IOpLyoHaNBHA JVTHTCIBHOCTH COOTBETCTBYIOLIHX 310X MOIAPHOCTH. ITO
TMPCAIOIOKEHHE MOJHOCTBIO NOATBCPAMIOCE (pHC. 9, a). Torya xe po-
AMJIaCh CIIC OHA AHANIOTHS: OKCAHHYECKOE THO — 3TO MarHMTO(GOHHAs
JICHTa, HA KOTOPO# 3aN1KCaHa HCTOPHs MArHUTHOTO TIOJIs 3eMITH.

Hekoropoe Bpems cyerst B pesynerare riyG0KOBOIHBIX Oypenui
OBLTH MOy YEHBI 06PA3LILI KaK H3BEPIKEHHBIX NIOPOJ OKEAHUYECKOH KOPBI
(npuromHeIe 114 ONpeneneH s UX aGCONIOTHOrO BO3pacTa), Tak M Jiexa-
[ITUX HENIOCPEACTBEHHO Ha HUX OCAJIOUHBIX CI0EB C HCKomaeMbiMH. Kap-
THHA IPHOOPEIIa 3aBEPLICHHOCTE. Bo3pacT okeaHnyeckoii KOpBI, Harpu-
Mep, B ATIaHTHYCCKOM OKEaHE JEHCTBUTENLHO [OCTENCHHO «yApEBHS-
CTCS» — OT MOYTH COBPEMEHHOTO y pudra 10 panHeropckoro (170 mix
net) y noGepexns ceBepHol AMepuku. IIpy 5TOM HU B OJHOM OKeaHe He
YAANIOCH OOHAPYKHTL KOPHI Gos1ee Opesneii, Hem 1OPCKas. 1o MOTHOC-
TbIO COOTBETCTBYCT NPCITONOKCHHIO, YTO BCS OKCAHHUYECKAs KOpa CO
BPEMCHEM BO3BPAINACTCS B MAHTHIO TyTEM €€ NONIOIIEHHS B ITyGOKO-
BOIIHBIX Kej106ax (puc. 9, 6).

CnpeauHr oKeaHUYECKOTO [THA — 3TO ONHH U3 «KUTOB», HAa KOTOPbIX
CTOMT rOCIOACTBYIOIIAA HBIHE B FEOJIOTHH KOHIENIHA TEKTOHMKH JIH-
TocepHbIX MIMT. 13 MHOTHX e acnekmos Hac OyIeT HHTEPECOBaTh JIMILb
puCy€Mast CI0 KapTHHA IIEPEMEIICHHS H B3AUMOPACIIONOXCHHS KOHTHHEH-
TOB B pa3/INYHbIC EPHOMBI IPOLINOTO, HOO HMECHHO 3TH [EPEMELICHHS B
3HAYUTE/ILHON CTCIIEHH ONPEICNSAIOT XapaKTep KIMMara COOTBETCTBYIO-
e snoxu. I8 Ha pekoHcTpyKiu (puc. 10), Mbt BHUIHM, 4TO MaTepH-
KU MOTYT «CIIUIATELCS B OGLIMPHEIE KOHTHHEHTalbHEIE Macch (TOH/Ba-
Ha, [laHres), KOTOpBIC 3aTeM PacKaNBIBAIOTCS HA OTHCIBHBIC (dparmMeHTHI
1 BHOBb CTAJIKUBAIOTCA MEXIy cob0i (Asus u Hupocran). Bosnukaer
CCTCCTBCHHBIH BOIIPOC: SIBNAETCSA JIU 3T0 JIBHKEHHE GECCHCTEMHEIM, «bpo-
YHOBCKHMM», HJ11 OHO OIIPEAEIICTCS HEKMMH 3aKoHOMepHOCcTAMu? U 31ech
HaM NPUACTCS BCPHYTHCA K YIIOMAHYTOMY BHIILE IPOLIECCY MAHTHIAHOM
KOHBEKI[HH.

Yro Takoe KOHBCKIus BooSme? Bor Mbl mocTaBuim Ha IVINTY Yai-
HHK. Yepe3 HEeKOTOpPOC BpeMs MPHAOHHBIA CJIOH BOIBI HarpeBaeTcs Or
xoropku. ITockonsky mo6oe Bemecrso mpu HarpeBaHUH PacUIMpPAETCH,

Puc. 8. Monens KOHBEKIIMYM B MAHTHH KAK MEXAHM3MA KOHTHHEHTAIIBHOI'O Apeit-
tha — a; cxeMaTiyecKuil paspes 3eMiM Ha OCHOBE IMIIOTE3bI paspacTanus (crpe-
JMHIa) OKEAHUYECKOIO 1HA — 6; paifoH IIyGOKOBOIHOTO %e/106a — 6: aurochep-
Has [UIMTa Norpyxkaercs B acreHochepy (A), ynupaercs s ee nuume (b u B)u
pasiaMbiBaeTCs — oTaMbiBaercs 4actsb (1), B sone «rpenusy» it — Menkogo-
KyCHBIC 3CMIETPACEHUA (HEPHBIE KPYXKKH), B 30HE KYIIOPA» ¥ «PA3TOMa» ILTHTHI —
11y6oko(oKycHbIE 3eMeTpscenns (Gembie KpyxKH) (1o Yena, 1980)
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Puc. 10. TTonoxenue Matepuxos:
@ — 180 miH et Hazay; 6 — 135 miH ner HazaJ; 6 — 65 MIIH JieT Ha3aj; 2 — COBpEMEHHOE
(o Monusy, 1980)



3Ta NPUIOHHAs BOJA HAYMHAET 3aHUMATh (TIPH TOM XKC BECE) HECKOJIBKO
Gonpuuid 06heM, a MOTOMY «BCIUIBIBAET) Ha [IOBEPXHOCTH — B COOTBET-
CTBHMH C 3aKOHOM ApXumena. XOJIOAHBIC H, COOTBETCTBCHHO, (TSDKEIIBIE»
MOBCPXHOCTHBIE CIION «TOHYT», 3aHUMast MeCTO BCILIBIBIIMX y HCTOYHM-
Ka rerna. Tak obpa3zyercs KpyroBopOT, HA3EIBaEMblii KOHBEKIHOHHBIM
TOKOM, KOTOPEIH Oyaer paboTaTh 10 TEX NOP, TOKa BCA BOJAA B COCYIE HE
IIporpeeTcs IO OJMHaKOBO il TeMmIeparypsl.

3TOT THI KOHBEKLIHOHHOTO IIpoLecca (KOTOPHIA MBI TOJIBKO YTO OIH-
CaJIM) HAa3HIBAIOT TENI0BOH KOHBeKIMeH. [. Xecc npennonaran, 4ro oxHa-
TO ¥ IPOUCXOTUT B MaHTHU. OIHAKO B IOC/IEHEE BPEMs TeOQH3HKH OT-
BOJIAT ITIABHYIO POJIb HE TEIIOBO, a (pa30B0oH kKoHBeKIMH. [[€10 B TOM,
YTO CYIIECTBYIOT U Ipyrue (IIOMHMO Harpesa) crioco0bI CO3/1aTh B CPEAE
apXUMCIOBbI CHJIBI TUIABY4Y€CTH, KOTOPHIE IOPOAST KOHBEKIIHOHHBIH TOK.
BcrmoMHHM OMMUCaHHBIH B TNIaBe 2 TIporiecc IpaBUTalMOHHON quddepen-
LMalUM Henp. BHyTpeHHNe cllon MAHTHH, IIOTEPABILIME IIPH KOHTAaKTe C
MOBEPXHOCTHIO AApa YacTh «AIepHOTo» (6Oraroro xene3oM) BELIECTRa,
0651a1a10T TOHIKCHHOH MIIOTHOCTHIO U NOJIOKUTEIbHOH IIaBy4ecThIo;
BHEIIHUE CJIOM MAHTHH, HAITPOTHB, YIUIOTHHIKCE B PE3Y/IBTATE BHILIAB-
KH U3 HHX «JIETKOTr0», CHIIMKaTHOTO, BEIECTBA 36 MHON KOPBI U 0611aal0T
orpHIaTe/ibLHO M1aBydectho. [lof neficTBHEM 3THX apXUMETIOBBIX CHII
IJIaBy4€CTH B MAHTUH H Pa3BMBAIOTCs KpaliHe MEUIEHHBIE (TOpsIKa He-
CKOJIBKMX CAHTHMETPOB B I'OJ) KOHBEKLMOHHBIC TOKH.

O6neM BemecTBa, OXBaYeHHBIH KOHBEKI[HOHHBIM TOKOM, Ha3bIBAIOT
KOHBEKTHBHO# stueiikoii. Becb 00beM rperonierocst yaiiHUKa MIPEICTaB-
jsict coboii enyHyo siueiiy. Ecii ske MBI cTaHeM HarpeBaTh ITHPOKUH Ta3
JIBYMSl YIAJICHHBIMH JIPYT OT JPYyTa ropelkamMy, TO y Hac BO3HMKHYT JIBE
OTHOCHTENBHO HE3aBUCHMBIC CHCTEMBI LIMPKYJILIMY BOIBI, B3AHMOACHCTBYI0-
LiMe MeKIy cobol. Sueiiku OBIBAIOT JBYX THIIOB — OTKPBITBIE M 3aKPbI-
ThIe. [10 KpasM OTKPBITHIX SYEEK MPOUCXOIHT HOIBEM, & B LIEHTPE — OITyC-
KaHHe BEUIECTBA, T. €. B [IOBEPXHOCTHOM CJIO€ BELIECTBO JIBHXKETCS OT
KpaceB K [EHTPY, 2 B IIPHIOHHOM — OT EHTPa K KpasiM; B 3aKP B TBIX
sycHKax, COOTBETCTBEHHO, Bce HaobopoT (puc. 11).

JlurocdepHbIC IMTHI C «BIASHHEIMUY» B HUX KOHTHHEHTAMH OKa3bl-
BAalOTCS BOBJICUCHHBIMH B JBIDKCHUE BEIIECTBA MAHTUU B IMTOBEPXHOCT-
HOM CJI0€ KOHBEKTUBHBIX S9€€K, IEPEMEIIAlOTCs BMECTE C HUM (MaHTHH-
HBIM BEIECTBOM) OT 06JIaCTei ero moasemMa K 00J1acTsIM OllyCKaHus! (cpaB-
HUTE: B KACTPIOJIC C KUIISAIIUM MOJIOKOM — SiYEHKE 3aKPHITOrO THIIA — [IEHKA
cobupacTces y cTeHOK). B roncrocreHHo cihepuyeckoi 060n04ke (Kako-
BOW SBJIETCS MAHTHS IJIAHETH]) JIMIIb IBE CXEMBI OPTaHMU3a1MU KOHBEK-
IUOHHOTO MPOLECCa MOTYT OBITh OTHOCHTEIBHO yCTOHYMBEI. OIHOM,
Golee npocTol, Oymer e THHCTBEHH as g4eilka, OXBaTbIBAKOLIAs CO-
6010 BCIO MaHTHIO, C O THHU M IOIIOCOM MOJbEMA BELIECTBA Y O THHU M
K€ TIOJIIOCOM €ro ONyCKaHus. B 3TOM cilyyae KOHTHHEHTBI COOHpAIOTCs
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Puc. 11. Bo3HMKHOBEHUE KOHBEKTHBHOI S4YCHKH B HATPEBAEMOIH HKUIKOCTH —

CTPEJIKaMH yKa3aHO HANPABIICHUE TOKOB (CIeBa BU COOKY, ClipaBa BU CBEpXY):

@ — si9eiiKa 3aKpBITOro THIA; 6 — sYeiika OTKPBITOIO THIIA; 8 — IBYXbAYEHCTast KOHBEKIIHA
(mBe AYEHKH OTKPHITOTO THIa)

BOC/IHHO BOKPYT IOJIFOCA OITyCKaHHs, 0CBOGOXas BOKPYT [IONKOCA TIOThC-
Ma «IyCTOE» — OKCAHCKOE — MONYLIAPHE; TaKas CHTYAIHS CYLIeCTBOBA-
Jla, Ha1IIp¥Mep, Bo BpeMceHa [Tanren.

Hpyras, Gonee cnoxHas, cxema HEHCTBYET B HalM iHU. DTO mapa
OTKPBITBIX AYECCK THIIA (JIOCKYMO08 MEHHUCIL020 MAYA» — OUCHD TOYHOE
H HarAHoE onpenenenue. TCHHUCHBIH Ms'Y COCTOMT M3 IBYX [ONIOBH-
HOK, COCTMHCHHBIX MEX1y COO0H Tak, 4T COeMHSIOMHMIA HX LIOB BOJI-
HOOOPa3HO HM30THYT OTHOCHTCIIBHO 3KBaropa ABYMs rpeGHAMM U [BYMs
NO)KOUHAMM; JIOCKYThl TCHHHCHOI'O MsT4a (B OTIMuHMeE OT HETCKOTO pe3u-
HOBOI'0) BBITAHYTHI, M UX IPONOJBHBIE OCH B3AUMHO NEPIEH TUKYIAP-
Hbl (puc. 12). 3oHy nogbema BemecTra (ABNSIOMIYIOCS OMHOBPEMEHHO
M IPAHHLIEH MCXK/y STHMHU S4CHKAMH OTKPBITOrO THIIA — TOT CAMBIH BOJL-
HOOGPA3HO M30THYTHIN «IIOB») H COCTABJISET INOGAIbHAS CHCTEMA Cpe-
AMHHO-OKCAaHHIECKUX XPEGTOB. 30HaMH K¢ OIlyCKAHMs IPH TAKOH cXe-
M€ ABJISIOTCSA NIPOONBHBIE OCH fueeK (6onee Uy MeHee HIEPNCHTUKY-
JIAPHBIC IPYT IPYTY), BROIb KOTOPBIX NOJKHBI BHICTPAMBATBHCS JBC
LCTIOUKH MarepHKOB. [IpuMepHO Takas KapTiHa 1 HaGIIOIACTCS Ha 3eM-
JI€ B HACTOAmIEE BPEMSI: OJIHY TPYIIly MATEPHKOB obpasyrot A¢puka,
EBpasus u Ascrpanus, npyryio — Cesepnas u IOxHast AMepuka u An-
TapKTHIA. (3aMETHM, YTO B IPMHLMITE BO3MOXKHA U TAKAS IBYXbA4EHC-
Tast KOHBEKLHMSI, KOI/Ia rPaHALA MEXTY SYCHKaMH MOTHOCTBIO COBMaa-
€T C 5KBaTOPOM MJIAHETHI, OJHAKO 3TO GYNET MPOCTO YACTHBIH cnyvad
KpaHHe Maoro HCKPUBJICHHS «IIBaY.)

IIpu onHosYencTON KOHBEKIMH NONOKEHNE [IOIIOCOB nogLeMa u
OIyCKaHHs BEIECTBA Beerna GyeT HECKOIBKO OTIIHYATHCS OT HACATHHOIO
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Puc. 12. Cxema opraHu3allli KOHBEKIMOHHOTO [Ipolecca:
@ — TEHHHACHBIA MSY, COCTOAIIMHA M3 ABYX JIOCKYTOB; 6 ~ CXeMa MOBEPXHOCTH IIIAHEThI,
MMEIOIICH JIBE KOHBEKTHBHBIE AUEHKH: «IIOB» — TMHHs TOIbEMa MAHTHHHOTO BEINECTBA
(cpeaMHHO-OKeaHNYeCKHE XpeOThI), MATEPHKH BHICTPAHBAIOTCA BAOJIb JIMHHH OITy CKaHHA
MAHTHITHOTO BEIECTBA (OCH KaK/IOTO 13 JIOCKYTOB); 6 — IIOBEPXHOCTH COBPEMEHHOM 3eMITH
(3aUITPHXOBAH aMEpPUKAHO-aHTaPKTHYECKHH «WJIOCKYT»)

(10 Monuny, 1980)



(TOYHO No TMAaMeTpy MnaHeTs); TaM, rxe COCTMHAIOIINE HX «MEPUIHA-
HBD) OYIyT CAMBIMM JIMHHBIMH, o6pasyercs 3acToiiHas 061acTh, B KOTO-
POH BEMIECTBO HE TEPACT KENE3a U [OTOMY MOCTENEHHO OKA3bIBACTCS
Tkenee OKpyxatouieH ero cpensl. Uepes HEKOTOpoe Bpems 0HO «TIpOBa-
JIBAETCA» BLIYOh MAHTHH, CO3aBast BTOPO MONKOC OITYCKaHHUs H IIpe-
BPaIlas KOHBEKUHIO B ABYXbAYEUCTYIO. [{BYXbAYEHCTASI KOHBEKIMHS [10-
CTETIEHHO OCnabnseTcs M 3aTeM MEpexomuT B OnHOAYEHCTYIO (OgHA U3
STIECK KaK OBl «CHERACT» APYIYIO), H KOHBEKIHOHHBIH MK HATHHACTCS
3aH0BO. TaxuM 06pa3om, B3auMOpPacIOnoOXeHHe KOHTHHEHTOR ompene-
nsercst Gasodt KOHBEKUMOHHOTO LHMKNA B MAHTHH — U Haobopor: ¢asa
KOHBEKIMOHHOTO IMKNA, UMEBINAS MECTO B HEKYIO T€0NIOTHUECKYIO 3110-
XY, MOXET OBITb ONpENENeHa HCXONS U3 B3AMMOPACTIONONKEHHMS KOHTH-
HEHTOB, PEKOHCTPYHPOBAHHOTO I1aJIEOMATHUTHBIMH, MTAJIEOKTMMATOIO M-
"ECKUMH H IpyrAMU MeToaaMu. TTOHATHO, 4To Bee 3TH H3MEHEHNS BECh-
Ma CYIICCTBEHHO BIMAIOT HAa KIMMAT COOTBETCTBYIOWEH MOXH, a 4epes
HET0 — Ha QYHKUHOHUPOBaHHE e 6uoctepsr.



I'nmaBa 4

IIpoucxoxaenue xu3nu: abuorenes’
u nancrnepmus. Funepumki. leoxumuyecku
IOX0/1 K Ipobjeme

(@/[1

PaccMOTpeB BOMpPOCHI, CBA3aHHEIE € 3BOMIOLINEH caMO# 3eMii, MBIl
IIpUCTyIaeM Telleph K n3y4eHUIO 3BOJIIOLMY X13HH Ha ned. Cpa3sy oro-
BODIOCH: s HC coOupalock HU yriy6narhes B cOpH onpenenenuit Toro,
YTO TAKOE (KHU3HB», HH 00CYXKIaTh YUCTO XMMHUECKHE ACTICKThI ITOrO
ABIICHMS — 3TO yBCIIO 6Bl HAC CIIMIIKOM TAJIeKO OT TeMbI cnenkypea’. Ham
M0XO0X K 1po0iieMe xu3Hu Ha 3emiie OyaeT cyrybo QyHKIMOHANLHBIM, 1
B €70 PaMKax HaM CJeAYCT IIPHHATh OOHO aKCHOMAaTHYHOC YTBEPXKICHHUC!
sBomonus Guocephbl ¥ COCTABIAIOIUX €€ IKOCHCTEM UIACT B LIEJOM B
CTOPOHY BO3HHKHOBeHHA Bce Goliee COBEPIIEHHBIX (T. €. YCTOHYHMBBIX 1
IKOHOMHBIX) KpyrOBOPOTOB BewiecTBa U dHepruu. CoBCpIICHCTBOBAHHE
LIMKJIOB HAIPaB/IeHo Ha TO, 4T0Obl MUHUMHU3UPOBATh 6E3BO3BPATHBIE 110~
TepH OMOJIOTHYECKHX CHCTEM: DKOCHCTEMA CTPCMHUTCA MPCIATCTBOBATH
BEIMBIBAHH IO MUKPOJJIEMEHTOB U 3aXOPOHEHHIO HEOKHCIIEHHOTO YIJICPO-
Jia, TICPEBOAMTh BOAY W3 IMOBCPXHOCTHOTO CTOKA B MOM3EMHBIA M T. 1.
[TosTomy ¢ ofwieniaHeTapHO# TOYKH 3PEHMS KHU3HB CJIEMyCT paccMar-
PMBATh KaK CHOCO6 Cmaduu3ayuu cyuiecmeyiou{ux na nialieme 2eo-
XUMUYECKUX YUKII06.

Bonpoc o NMpoXCx0kAeHUH XU3HH Ha 3emiic ente co Bpemen . Tek-
kens (1866) CBOIAT K PEIICHHIO YHCTO XUMHYECKOH 3a/1aum: KaK CHHTe-
3UpOBATB CJIOKHBIE OPTaHHUECKUE MaKpoMonekysl (IIpexkIe Beero 6ci-
KM M HYKJIEMHOBbIE KUCTOTBI) U3 IPOCTHIX (MCTaHA, aMMHAaKa, CCPOBOIO-
POZa M TIp.), KOTOPBIE COCTABIILIN [IEPBHUHYI0 aTMocdepy 3emiu. OTBET
oKa He HalJeH.

B 20-¢ rogst npomuioro seka A. M. Onapun u Jx. Xonnein sxcre-
pUMEHTANIBHO [10Ka3aJiH, YTO B PACTBOPAX BHICOKOMOJICKYJISPHBIX Opra-
HMYECKHX COCHMHEHUI MOTYT BO3HHKATb 30Hbl MOBLILIEHHONH UX KOH-
IEHTPALMH — KOALIEPBATHbIE KAILJIH, KOTOPBIE B ONPE/ICICHHOM CMBICIIC
BeqyT cebs mogo6HO KUBEHIM 00BEKTAM: CAMOIIPOU3BO/IBHO PACTYT, Ie-
JSTCS ¥ 0OMEHHMBAOTCS BEIICCTBOM C OKPYXKAIOLIEH HX KHUAKOCTRIO c-

R)Kenaloume MOryT O3HAaKOMHUTBCA B NOMOJHCHUH K rinase 4 ¢ Becema Inoiy-
JISPHBIM B HalIM JIHYA TEPMOAMHAMHUYCCKUM ITOAXOIOM K npo6neMe KU3HU.
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PC3 YILIOTHEHHYIO TIOBEPXHOCTH pasnena. 3arem, B 1953 roxy, C. Mun-
Jiep BOCTIDOM3BEN B KOJGE ra30BbIH COCTAB EPBHYHOMN atMocdepst 3em-
JIH (MCXOZS M3 COCTAaBA COBPEMEHHBIX BYIKAHMYECKUX Ta30B) U IIPH 110-
MOILH S/IEKTPHYCCKHX PA3PATOB, HMUTHPYIOIMX IPO3BI, CHHTE3HPOBAJT
B HEll PAN OPraHM4EeCKHX COEXUHEHHIE, B TOM YHCIE AMAHOKHUCIOTEL,
Yepes Hekotopoe Bpems C. Dokcy yRanoch OCymecTBUTh GeamaTpuu-
HBIH CUHTE3 MONHUICIITUAOB (COSTMHUTD AMUHOKUCIIOTHL B KODOTKHE He-
PEryaApHbIe LenH); 1onoGHbIe MONMITENTHAHBIE USMH 6BUIH TI0TOM Hajl-
ACHBI, CPCHN MpOYEH NPOCTOH OPraHUKH, B METEOPHTHOM BEIIECTBE.
OTHM, COGCTBEHHO rOBOPS, U HCYEPIILIBAIOTCS peanbHble yCIexy, [oc-
THTHYTBIC B paMKaX KOHUENUHHA abuozetesa, €ClIM He CYUTATh TOTO, YTO
61O ACHO 0CO3HAHO, 1O KpaiiHeil Mepe, OO HO (QyHIaMeHTaJlIbHOE
OrpaHAYCHHC HA BO3MOXKHOCT CHHTE3a (OKUBBIX» (T. €. GHONOrHYECKH
aKTHBHBIX) MAKPOMOJIEKYN u3 Gosee pocThIX OPraHHYECKUX «KHPIIU-
YUKOBY.

Miyorne opranuueckue coenunenus npeAcTaBIAIOT cOBO cMeCh JBYX
ONTHYECKUX H30MEPOB — BCILECTB, MMEIOIMX COBEPIICHHO OMUHAKOBBIC
XHMHYCCKHE CBOACTBA, HO PA3THYAIONINXCSA ONTHYECKO# AKTHBHOCTHIO.
OHM 110-pa3HOMY OTKIIOHSIOT JTy4 MONAPHU3OBAHHOTO CBETA, IIPOXOMALIHIA
HCPE3 MX KPUCTAJLIBI HIIH PACTBOPSL, U B COOTBETCTBHH C HAIPABICHHEM
OTOT'0 OTKIIOHCHH Ha3bIBAIOTCA MPABO- UITH JIEBOBPAILAIOMIMMH (TAKHM
CBOWCTBOM 00/1aaf0T NIKIIIB YHCTBIE HIOMEPHL, CMECH e HX ONTHUECKHU
HEAKTHBHBI). DTO ABJICHUE CBA3BIBAIOT C HAJMYUCM B MOJICKYJIe TAKHX
BEIUCCTB aCHMMCTPHYHOTO aTOMa YIIepona, K YeThIPeM BAICHTHOCTAM
KOTOpOr0 MOTYyT B pa3HOM IOPsAKE NPUCOCAUHATHCA YETHIPE COOT-
BCTCTBYIOIMX pagukaia (puc. 13). Tak BOT, 3TM X MMM YECKH MECH-
THYHBIC BCIIECTBA, KAK BBIACHUI eie B 1848 rony JI. ITactep, BoBce
HE JABIIAIOTCA TAKOBBIMH IULS XKHBBIX CYIIECTB: IICCHEBBIH TPHO IeHH-
uwutuyM (Penicillium), passusasce B cpene u3 BUHOIPAgHOM KUCIIOTHI,
«IToCaaeT) U €€ MPABOBPALIAMOIIMI H30MED, a B CPENE M3 MOIOYHOM
KHCJIOTBI — JICBOBPAIIAKOIMH (Ha 9TOM, KCTATH, OCHOBAH OQHH M3 METO-
AOB PAsACICHUA ONTHIECKHUX H30MEPOB); YETIOBEK JIETKO ONpEAeIIIeT Ha
BKYC M30MEPHl MOJIOYHOMH KHCIIOTHI.

[TockocTs cuMMeTpHn

COOH | COOH
| { |

H,N /f\ H | H /?\ NH,
CH | CH

Puc. 13. JleBas» U «ipaBas» MOjIeKyIIbl ATAHUHA
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Ceiiyac W3BeCTHO, 4TO Bce OENKM HA Hauled INIAHETE NMOCTPOEHHI
TONI b KO H3JIEBOBPAIAIONINX AMHHOKHCIIOT, @ HyKJICHHOBBIE KUCIIOTBI —
W3 TIPaBOBPALIAIONIMX CaXapoB; 3TO CBOHUCTBO, Ha3bIBACMOE XHPANLHOH
YHMCTOTOMH, CYUTAETCS OMHON U3 PyHIaMEHTaIbHEHIINX XapaKTEPUCTHK
XKHUBOTO. A ITOCKOIBKY TIpH 1I000M aOMOTEHHOM CHHTE3€ (HAIIpUMeEp, B
armnapare Musuiepa) obpasylomuecs aMHUHOKHCIOTEI OyIyT COCTOATD U3
npuOITU3UTENBHO paBHBIX (TI0 TEOPUM BEPOATHOCTEH) mONEH IpaBo- U
JIEBOBPANIAaIOIINX H3OMEPOB, TO B MaNbHEHINEM — IIpH CHHTE3€ H3 3TOTO
«CBHIpBA» OENKOB — Mepe HaMU BCTAHET 3a/a4a: KAKXHMH4YE€CKHMH
METOAAMHU Pa3neluTh CMeCh BEIECTB, KOTOpHIE I10 ONpENLECIEH U IO
xumudecku unentuunsl? (He 3ps onTuyeckod akTHBHOCTBIO 06nafaror
NG TIPHPOIHbIC Caxapa — U HU OAMH U3 CHHTETHYECKHUX, a YITOMAHY-
THIE BHIIIE TOIUMEITHIBI U3 METCOPUTHOTO BEINECTBA COCTOAT M3 paB-
HBIX J0JIEH IPaBo- U JIEBOBPALIAOIINX AMHHOKHCIIOT. )

Mexgy TeM qake YCIIELIHBIH CHHTE3 (GKHBBIX» MAKpOMOIEKYN (IO
KOTOpOTO ellie, Kak TOBOPHUTCH, «CEMb BEPCT — H BCE JIECOM») caM 110 cebe
npobiteMsl He pemaet. s TOro 4To6b1 MAaKpOMOJIEKYIBI 3apaboTaily, OHH
JTOJDKHBI ObITH OpraHu30BaHBI B KIETKy. [IpuueM HHKaKHX BO3MOXHOCTEH
IULA «ITPOMEKYTOYHON ITOCAKI» B XOIE 3TOTO HEMBICIHMOM CIOXHOCTH
«TepeneTay Bpone OBl He MpOCMAaTPHBAETCS: BCE TAK HA3bIBAEMBIE JOKJIE-
TO4HBIE HOPMBI XKHU3HHU (BUPYCHI) SBIAIOTCA obauzamubimu (T. €. 00513aTeNb-
HBIMH) BHYTPHKJICTOUHBIMH [TAPA3HTaMH, a [IOTOMY BPs[I 1M MOTYT ABATECS
npequiecTBeHHUKaMH KiIeTok. IIpomnacTs, oTaensoIas noansiii nabop
AMMHOKHCIIOT M HYKJIEOTHIOB OT MPOCTEHIIei 1o ycTpoHcTBy 6akTepH-
alIbHOM KJIETKH, B CBETE COBPEMEHHBIX 3HAHUH cTasa Ka3aThes ele bonee
HENpeoNoIUMOii, YeM 3To nipeacTaBsutocs B XIX Beke.

H3BecTHa Takas aHAIOTHA: BEPOATHOCTh CJIYyHaH HOT O BO3HHK-
HOBCHUSIO CMBICT € HHOH aMHHOKUCIOTHO-HYKICOTHIHOH MOCIEN0-
BATEJILHOCTH COOTBETCTBYET BEPOATHOCTH TOrO, YTO THIIOTpadCKui
wpu T, cOpoIeH b ¢ Kpbid Hebockpeba, cnoxutcs B 105-1o0 crpanu-
uy pomana «Boiina 1 Mup». AGHoreHes (B ero KIacCHYECKOM BHIE) KaK
pa3 u npexanonaran takoe «copacsisanue mpudra» — 1 pas, 10 pas, 10'?
pa3 (noka wpudT He caoxutes B Tpebyemyto crpaHuly). Ceddac BceMm
MIOHATHO, YTO ITO IPOCTO HECEPbE3HO: MOTPEOHOE 11 3TOTO BpeMs (ero
BITIOJIHE MOXHO pPacCYUTaTh) HA MHO20 ROPAOKOE TIPEBOCXOJMT BPEMA Cy-
I[ECTBOBAaHUs Bced Haiuei BeenenHoit (He 6onee 20 miapxa ner). B pe-
3yJIBTATE MBI OKa3bIBaeMCsi nepex HeH30eKHOH HeoOXONMMOCTBIO NpH-
3HATE MPAMOE BMELIATENFCTBO B OTOT CiydaHHbIl mpouecc bora (TyT
MOKHO TIpHIYyMaTh Kakue-HUOynbs 3B(eMHu3MBblL, HO CYTh OT ITOTO HE U3-
MEHHTCS); a pa3 Tak, TO JaHHas NpobaemMa, Kak JIETKO JOrafaThCs, 6000-
e He omhocumcs K cipepe nayxu. Tlomydaeres, 4To, 1Mo KpaidHed Mepe,
IIpH YHCTO XMMHYECKOM MTOAXO0AE MpobaeMa 3apOXKIEHHA MU3HU 1P U H -
HOUANbHO HepazpemumMa.
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B kauecTse anbTepHaTHBBI a6HOreHe3y BRICTYIATA KOHIEMIUS NaH-
CIICPMHH, CBA3aHHAA C UMCHAMH TaKUX BBIAIOIIMXCHA YYEHBIX, KAK
I Tensmronsu, Y. Tomcon (nopx Kenbsun), C. Appennyc, B. U. Bepnan-
CKMI. DTH HCCIETOBATENH MOIATAIM, YTO XKH3Hb CTONb K& BEYHA M
TIOBCEMCCTHA, KaK MaTepHus, 1 3apOABIIIHA €€ IIOCTOSHHO Ty TEIECTBYIOT
110 KOCMOCY. APPEHHYC, B YaCTHOCTH, OKA3aJl IyTeM PacueToB [IPHHIIH-
TMATBHYI0 BO3MOXHOCTb NEpeHoca GaKTepHaTbHBIX CIOP C MIAHEThI HA
TUIAaHETY MOR ACHCTBHEM HABJICHHUs cBeTa. Ilpenmnonaranocs Takxke, 4To
BEIIECTBO 3CMIIM B MOMEHT e¢ 06pa30BaHuA M3 ra30-IbUIEBOTO 06IaKa
yxe ObUI0 «MH(HUIHMPOBAHOY» BXOTUBIIMMHU B COCTAB MOCACAHETO «3apo-
IBIIAMH SKH3HI).

Konuenuuto nancnepmuu o6s14no ynpexaior B Tom, 4To OHa He qaeT
IPUHUMIHAABHOTO OTBETAa HA BONPOC O IYTAX POUCXOKACHHS
KU3HM U JIMLIL OTOABUTACT PELICHHE ITOM IIpobIeMbl HA HEONpeneeH-
upIit cpok. ITpu 9TomM MoT4amuBO MOXPa3yMeEBacTCA, YTO KU3HD KOMKHA
Obima MPOM3ONTH B HEKOM KOHKPETHO M TOUKE (MM B HECKOIBKHUX
Toukax) BeenenHoi u gasec paccensThes Mo KOCMUUECKOMY IpocTpaH-
CTBY — NIOXOOHO TOMY, KaK BHOBL BO3HHKILHE BHBI dHBOTHBIX H pacre-
HUH{ paccemsioTes Mo 3emile U3 pailona CBOEro MPOHCXOXAeHHA. B Takoi
MHTCPIPCTALINM THIIOTE3a NAHCTICPMUM JIEHCTBHTEIBHO BBINIAAMT TIPO-
CTO yXOIOM OT PELICHHUS I0CTaBReHHOM 3anaun. OQHAKO CYTh 3TOii KOH-
UCTILHHM 3aKTTH04AETCs BOBCE HE B POMAHTHYECKUX MEXKITAHETHBIX CTPaH-
CTBUAX «3aOJBIIICH XU3HA», & B TOM, YTO XH3Hb KAaK TAKOBAs [POCTO
ABIACTCH 0OHUM U3 hyHOaMenmanbHplx ceolicme mamepuu v BOIIPOC
0 CTIIPOUCXOXKICHNH XU3HUW» CTOUT B TOM JKE ALY, 4TO U, HAPUMED, BOII-
POC O «TIPOUCXOKICHHN TPABUTALINI.

Jlerxo BURETH, YTO M3 XBYX MCXOMHBIX IOTOKCHHII KOHLCITIIHH [TAH-
CIICPMHH — 6€UHOCMb XUZHN U HOCEMECIHOCING €€ PACTIPOCTPAHCHHS —
anbcu GUUHPYCMEIM (T. €. IPOBEPACMBIM — CM. IOMONHEHHE K [TIABe D
ABIACTCS TUIE BTOpOE. OQHAKO BCE MOTIBITKH OGHAPYKHUTH XHUBHIE Cy-
IECTBA (MM MX HCKONAEMBIC OCTAaTKH) BHE 3eMJH, NPEXKAE BCErO B
COCTaBe MCTCOPUTHOTO BEILECTBA, TAK U HE TAJIH OTOXKUTENLHOTO pe-
3ynbTaTa. HeomMHOKPaTHO NOSBIAABLIMECS COOBIEHNS O HAXOMKAX Clle-
AOB XHU3HH HA METEOPUTAX OCHOBAHEI MIIM Ha OIIMOOYHON HHTEpIIpETa-
UMM HEKOTOPBIX 6aKTepHONOROGHBIX HCOPraHMYECKHX BKIIOYEHHUI, HITH
HA 3arPA3HEHUM «HEOECHBIX KAMHEH» 36MHEIMH MUKDOOPTaHH3MaMH.
Meteoputnoe BemecTBo 0kasanock JOCTATOYHO GOraThIM OpraHuKOH,
OZHAKO BCsA OHA, KaK yxe ObUIO CKa3aHO, He 0GIaTACT XUPANBHOM YHC-
TOTOMH; 9TO NOc/ieRHee OGCTOATENLCTBO — BECHMA CHIBHBLH TOBOX po-
THBIDHHUHUNHANBHOK BO3MOXHOCTH CyNIECTBOBAHHS «MEK3BE3-
JTHO# xu3uK». TlonoxkeHMe, Kacalomeecs MOBCEMECTHOCTH pacnpoct-
PanCHUA XU3HU BO BcenenHolt, He HauIo MOATBEpXACHHA. DTO
3aCTaBIICT CACNATh IPYCTHBIA BBIBOM, YTO NMAHCIIEPMHU, KaK 1 abuore-
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He3, He JaeT YOOBICTBOPHTEIBHOTO OTBETa Ha BONPOC O BO3HUKHOBE-
HHUM KH3HH Ha 3emue’.

PeasnpHbli TPOPHIB B 9TOH 06MacTH 0603HAYMICA JIUILG B IIOCIEOHNE
25-30 net, u cBA3aH OH OBUI C IPUIOKEHUEM K IpobieMe BO3ZHUKHOBE-
HUA KU3HH TEOPHH CAMOOPraHH3yIIuXcs cHeTeM. CaMOOPTaHU3Y10-
meics Ha3BIBAIOT TAKYI0 CHCTEMY, KOTOpas 00l1agaeT criocOOHOCTBIO KOp-
PEKTHPOBATH CBOE MTOBEACHNE HAa OCHOBE NPEALIECTBYIOLIETO OIBITa (caM
TepMHUH OblT BBEZEH B 1947 romy omHuMM H3 coszjlaTeled KMOEpHETHKH
¢usunonorom Y. Dmbn). Ilpu 3T0M 65110 OrOBOPEHO, YTO PACCMOTPEHHUE
IPOLIECCOB Pa3BUTHA (B TOM YHClIe GHOTOTHYECKHX CHCTEM U3 JOOHONO-
CHYECKUX) MIPUHIMITHATBHO HEBO3MOKHO B paMKax KJIACCHYECKOH Tep-
MonuHamuku. Co3naTes ATbTEpPHATUBHOH, HEpaBHOBECHOH, TEpMOTUHA-
mukd W. P. IIpuroxuH mpoussen HaydHyH PEBOTIOLHUIO TeX Xe IPUMep-
HO MaciITaboB, 4TO B cBOE BpeMsa HproTOH Wwin DHHIITEHH, U pEBOTIOLUA
3Ta ellle OTHIOND He 3aBeplieHa (mogpobHee 060 BCEM 3TOM CM. B OO
HEeHHUHM K riaBe 4). Mexay TeMm BCe KpacHUBBIE MOZIENIH IOCHETHErO Bpe-
MeHH (pa3pylieHHe 3epKaabHOH CHMMETPHH ¢ BO3HHKHOBEHUEM XHPAIIb-
Ho# gucrorsl B. U. Tonspanckoro, 1986 rom;, paccMaTpuBacMbIe qajee
6onee nmogpobHO runepuukisl M. Ditrena, 1982 rox) paboraror TO 156 -
KO B paMKaxX IIPUTOXHHCKOH TepMomMHaMHKH. FIMEHHO 103TOMY BCe
OHH HEe UMEIOT OTHOIIEHHMS K KJIaccuyeckoMy abuorenesy: eciu I'exkxens
u OnapuH cBOXWIN GMONOTHIO K XMMHH, TO (U3HKOXUMUK ODHTeH, Kak
MbI YBUHUM, B H3BECTHOM CMBICIIE CBOXUT XUMHUIO K OHOIOTHH.

J¥ireH BBIABUHYN KOHIEIIHNK 00pa3oBaHUA YIOPANOYEHHBIX Mak-
POMOJEKYIT U3 HEYTIOPAJOYEHHOTO BelLlleCTBA HA OCHOBE Mampu4Hol pen-
POOyKyuu u ecmecmgennozo ompopa. OH UCXOTUI U3 TOTO, YTO AapBH-
HOBCKMI npuHuun ecrecTBeHHoro ordopa (EO) —exnHCTBEHHBI |
MIOHATHBIM HaM CTIOCO0 co3maHusi HOBOM ungpopmayuu (310 puzndecKas
BEJIMYMHA, OTPaXaoas Mepy YIopiaIo4eHHOCTH cucTeMsl). Eciu ume-

° B noc/eqHH1e rofsl pOCCHHCKIMU ¥ aMEPHKAHCKUMH y4eHBIMU OBLI clenaH
DRIl HOBEIX HAaXOOK MCKOMAEMBIX MHKPOOPrani3MOB B MeTeOpHTax — 1o Gonee
CTPOTOH, Yem npex e, MeTonuke (cM., Hanpumep, crarsio A. 0. PozanoBa ¢ coas-
TOpamu B XypHane «IIpupozna», Ne 6 3a 1997 ron). OnIoHeHTHl, NPaBaa, yTBEPK-
JAI0T, YTO CUTYaIUsl U3MEHMIIACH HENPUHIIMIIMAIBHO U BEPOATHOCTH 3€MHBIX 3a-
IPA3HEHUI MaTepHala no-npexXHeMy Ype3BbHaHHO BRICOKA (JIEAHUKM AHTapKTH-
IBI, OTKYZa M3BIEKIIM ITH METEOPHThl, KOHEHHO, CAMOE (HHCTOE» MECTO HAIlEH
TaHeThl, HO Bce-TaKH He CTepiUlbHOe). FIM KaxeTcs noio3pHTeEnbHEIM 1 YPE3BbI-
YaiiHOE CXOICTBO ITUX MUKPOOPraHU3MOB — «KOCMHYECKHX» U «MAPCHAHCKHUX» —
¢ 3emHEIMM. C IPYTOH CTOPOHEL, MOSBUIINCH HEMOXTBEPKACHHBIE 110Ka cooblie-
HMA O Haxonke Ha Mapce yriiepona co CMEUIEHHBIM H30TONHBIM COOTHOMIEHHEM
(cM. maBy 6), 4TO MOXKET CBHUAETENLCTBOBATE O €0 YYaCTHH B GHONOIHUYECKUX
peaxuusx. Eciu 3T pesyNnsTarsl OATBEPASTCA, TO OTHOIIEHHE K KOHIETIIIMY NaH-
cHepMuy, HECOMHEHHO, IIPUIETCS CEPhE3HO NEPECMOTPETb.
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CTCA CuCTeMAa CaMOBOCTPOU3BOAAUXCA eAUHMUI, KOTOpHIE
CTPOATCA M3 MaTepuana, MOCTYNAOWEr0 B OTPAHHYC HHOM KONH-
HCCTBC M3 CAMHOTO MCTOYHUKA, TO B Hell ¢ HEeM3GEKHOCTHIO BO3HHKAET
KOHKYypeHUMA H, Kak ee ciencteue, EQ. Dpomonnonnoe TIOBEJEHUE, YII-
paBiiaemoe EO, 0cHOBAaHO Ha caMOBOCTIpOM3Be IeHUY ¢ «uHpopmayuon-
HbIM ulymom» (B Clyyae SBOMOUMH 6HOTOTHYECKUX BUIOB POJIb «IIyMa
BBITONHAIOT MyTauun). Hamuuns stux xeyx ¢u3nyeckux cBoicTB goC-
TaTOYHO, YTOOBI CTANIO IPUHIIUITHATIBHO BO3MOKHEIM BO3HUKHOBCHUE CH-
CTEMBI C IIPOrPECCUPYIONIEH CTEMEHBIO CIIOKHOCTH.,

B sT0M nnane npexmecrsennnkom Diirena ABIAETCA OMOXUMUK
I Kactnep (1966), TpOAHATM3NPOBABIINM [I0BETEHUE CHCTEMBI HyKJIEH-
HOBLIX KHCJIOT B paMKaX TeopHH HHGopMauuu. OH npuien BEIBOTY,
UTO HOBas WMHQOPMAauHs BOIHHKAET B CHCTEME, TOIBKO €CIH B HOM
TIPOHCXONUT CayuainbLi 6b160p («<MeTOLOM TBIKa») C MOCIEAYIOHMM
3allOMHHAHHUCM €TO PE3YIBTATOB, A HE YeeHanpagaenbLii oméop Hau-
JTydIlero BapuanTa. B nocnenHem ciaywae mMoxHO TOBOPUTH JIMIIB O
peanuszayuu Toit MHOPMALMH, YTO 3aTI0KCHA B CHCTEMy H3HAYalbHO,
T. €. O BBIICICHUH YiKe UMEIOIIEHCS HHPOpMALUK U3 «urymax. Cama ke
BO3MOXHOCTH BOSHHKHOBEHHSA «HOBH3HBI» (T. €. aKTa TBOPYECTBA) OII-
PCICIACTCA CBOMCTBAMM MHGOPMALIMM KAK TAKOBOMH: Kak OBIIO MOKA3A-
HO A. A. Jlanynossmm (1965), Ha nee ne PacrpOCTPAHAIOTCS 3aKOHBI
COXpaHEHH, T. ¢. ”HOPMALUA, B OTINYHE OT MaTePHHU U 3HEPTHH, MO-
KET OBITH 3aHOBO co3naHa (H, COOTBETCTBCHHO, MOXET OBITh U Be3B03-
BPaTHO yTpadeHa).

ToBops 06 ycnoxuenun cucremsr, HEOOXOTUMO yIIOMAHYTH BBIBOXBI
CIIE OXHOTO OCHOBOTIONOXHHUKA KnbepHeTHKH, JX. Gon Heitmana (1960),
pewasiero npobnemMy camMOBOCTIPOH3BENEHHS ABTOMATOB. Oxazanocs,
CTOCOGHOCTD K CaMOBOCIPOU3BERCHHUIO NPUHUMITHANBHO 3aBHCHT OT
CIOXHOCTH OpraHu3auyy. Ha Hu3IeM ypoBHe CIOXHOCTD SBISTETCS BEI-
POXKIAIOIEHcs, T. €. KakABIH aBTOMAT CIIOCOGEeH BOCTIDOM3BOIUTH JIHIIb
MEHEC CIOKHBIE aBTOMATHL. OIHAKO CYLIECTBYET BIIONHE ornpeneneHHbIH
KPUTHU4ECKHH YPOBEHb CIIOXKHOCTH, HAYHHAS C KOTOPOTO 3Ta CKJIOHHOCTD
K BBIDOXICHHIO NepecTaeT OBITh Beeobmeit: «CIOKHOCTD, TOUHO Tak xe,
KaK M CTpYKTypa OpPraHU3MOB, HHXKE HEKOCT0 MUHHMMAIbHOIO YPOBHS
ABIACTCSA BHIPOXAIOLIEHCS, & BBIIIC 3TOr0 YPOBHA CTAHOBUTCH CaMoIIon-
ACPAHMBAIOIIEHCS UIH JakKe MOKET PACTH.

Wrak, DitreHy «Bcero-nascero» ocraiocs HaWTH peasHBH i
K14CC XMMHYCCKUX PEAaKUNH, KOMITOHEHTBI KOTOPBIX BENH 651 ceGs mo-
I0GHO HAPBMHOBCKMM BHZAM, T. €. obnanaimn 6s1 cocoBGHOCTBIO «OTHU-
PATBCA» H, COOTBETCTBEHHO, 3BOMIOLMOHHPOBATD B CTOPOHY YBEJIMYEHUS
CIOKHOCTH Opranu3auuu. MIMeHHo Takimu cBoicTRamu, Kak BBLAICHHIIOCH,
U o0NagaloT HennHelHbe ABTOKATAJIMTHYECKUE LIEITH, HAa3BaHHBIE Diire-
HOM IHNEPUHKIAMH. 31€Ch HEOOXOTHMO JIaTh HEKOTOPBIE TTOSCHEHHS.
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ITpocTeiimmM cydaeM KaTaTUTHUECKOH PEAKIIMHU ABIAETCA IpeBpa-
IIeHHE HCXOMHOro BelecTra (cyberpar — §) B kKoHe4HOe (IpOoRyKT — P)
TIPH YYacCTHH eQUHCTBEHHOrO GepmenTa (E); yxke 3TOT MeXaHU3M Tpely-
€T 110 MEHBIIEH Mepe TpeXYJIe HHOT O ILHUKJIA, KOTOPBIA Ha3bIBacTCA
peaxiuonHbIM (puc. 14, a). CyiecTByoT, OXHAKO, H Topa3Ro 6oiee CIIoxK-
HbIE peakHOHHbIe HKIIbL. Takos, Harpumep, yuxkn Kpebea — 12-unen-
HBIH LMK, IEXKAUA B OCHOBE KJIETOYHOTO OBIXaHHA: OH KATaIM3UPyeT
IpeBpaIeHUE MOJEKYJIBI By XaTOMHOH yKCyCHOH KHCIOTHI (B popme alte-
tin-kodepmenta a — CH,CO K a) B 2 monexysnst CO, u 8 atomos H (puc.
14, 6). Jlpyroit npumep — yrieponssiit nuki bere — Baiiusexxkepa, obec-
rmeynBatolHi ceeTuMocTh COJIHIA 3a cYeT NpeBpalleHud 4 aTOMOB BO-
nopona 'H B arom remmus ‘He (puc. 14, 6). HecMoTps Ha cephe3neiimune
pasIvYMs MeXTy 3THMH peakuusamu (TiepBas SBIAETCA XMMHYECKOH, a
BTOpas — AuepHOi), OHH 001agaT QyHIAMEHTAaIbHEIM CXONCTBOM: B
00euX BLICOKODHEPreTHYECKOE BEUICCTBO NPEBPAILAETCA B TPORYKTHI,
GemHble SHEPTUeH, MPU COXpAHEHUH (T. €. UMKIHYECKOM BOCIIPOU3BENE-
HUM) IIPOMEXXYTOYHBIX KOMITOHEHTOB (HHTEPMEIHATOB).

Crenyromuid 3a peakiiHOHHBIM ITUKJIOM YPOBEHb OPraHH3allMH IpeN-
CTaBIACT cOOO0M KATAJIMTHYeCKHii UMK, B KOTOPOM HEKOTOpbIE (MM Bee)
UHTEPMENUATEI CAMH SRIAIOTCA Kamanuzamopamu JUis OFHOM U3 IocIexyIo-
mux peaxuuit. Kaxonsiit u3 nux (E,|) o6pasyeTcs U3 BHICOKOIHEPreTH-
yeckoro cyGerpara (S) npu KaTaTUTHIECKOH MOAJIEPKKE OT NPEABLIYILE-
ro narepmeuara (E) (puc. 14, 2). Takum 06pa3oM, KaTaTuTHICCKHHA LMK
KaK 11eJ0e SKBUBAJIEHTCH aBTOKaTaliu3aTopy. Ecim ske Takue aBTOKaTa-
JINTHYECKHE (T. €. CAMOBOCITPOU3BOIALIMECA) EAUHUIIBI OKAa3hIBAIOTCH, B
CBOIO OYEpEND, COWIEHEHBI MEXAY COOOH IOCPEACTBOM IMKIMYECKOH
CBA3M, TO BO3HMKAEeT KaTaXuTHYecKu# runepuuii. ClieJoBarenbHo, rH-
NEPIUHMKI OCHOBAH Ha HETMHEHHOM aBTOKATalIn3¢ (aBTOKATAIM3€ KaK MU~
HHMYM BTODOTO MOpPAAKA) M MpelcTaBnAeT coboit ciemyromui, Gonee
BBICOKMH YpOBEHb B HEpapXUH aBTOKaTaTUTHYecKuX cucteM. OH cocTo-
MT U3 CAMOMHCTPYKTHpYIOIUXCA equBHI] (1) ¢ IBOAHBIMU KaTanuTHYe-
CKUMH (QYHKUMSAMHU: B KA4eCTBE aBTOKATAIM3aTOpa HHTEpMERHUAT /, Cr1oco-
OeH MHCTPYKTHPOBATh CBOE COOCTBEHHOE BOCIIPOH3BEICHHUE; H TIPH 3TOM
OH KaTaJIM3HpPyeT BOCIIPOU3BENEHHE W3 BBICOKOIHEPreTHIeCKoro cybcTpa-
Ta (S) caexyrowero B ey uaTepmenuara (I, ) (puc. 14, 9).

unepuukis (OTHUM U3 [IPOCTEHIINX NPUMEPOB KOTOPBIX ABJIAETCA
pasmuoxenue PHK-conepxaiero Bupyca B GakrepuanbHoO# KieTke) 06-
JIANA0T PAXOM YHHUKATBHBIX CBOMCTB, TOPOXK/IAOIIUX JaDBHHOBCKOE 110~
BEJCHHE CHCTEMBI. [ MITEPILMKI KOHKypHUpYeET (U faxe onee 0KecTOUeH-
HO, YeM JapBHHOBCKHUE BHIHI) C JH000H caMOBOCIIPOM3BOAAILEHCA €U~
HUIEeH, He ABNAOMENRCS ero 4JeHoM; OH HEe MOXeT CTabUIbHO
COCYIECTBOBATh U C APYTHMMH CHIICPUHKIAMH, €CIIH TONBKO He 00benu-
HEH C HUMH B aBTOKATAIMTHYECKUH LUK CIIEAYIOIIero, 601ee BEICOKOTO
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Puc. 14. PeaknyoHHBIE IUKIEL:
a — abCTPaKTHBIN TpeXuIeHHEbIH UK, 6 — nukn Bere — Balimsekkepa;

6 — uuki Kpebea; 2 — karamuTnueckumii IHKIT; O — THIEPUAKIT
(mo Diireny, 1983)

nopsmka. COCTOA 3 CAMOCTOATEIBHAIX CAMOBOCIIPOH3BORIIMXCS enu-
HHI (4TO FapaHTUPYET COXpaHeHHe GHKCHPOBAHHOTO KOTHYECTBA uadop-
MaUMH, NEPEAOIEHCS OT «IPEOKOB» K «IIOTOMKaM»), OH o6nafacT H
MHTErpUpylomHuMy cBOHcTBaMH. Takum 0Gpa3oM, rHIEPUMKI 06beTH-
HACT 5TH CAUHULIBI B CHCTEMY, CIIOCOGHYIO K COITIACOBAHHOM 3BONIOLHH,
A€ IPEUMYMECTBA ONHOIO MHAWBUAA MOTYT HCIIONb30BATHCA BCEMH €6
"UICHAMH, NIPHHYEM CHCTEMA KaK LE0€ NPOTOIKACT HHTEHCUBHO KOHKY-
PHUpOBaTh ¢ 11060i eXMHHMLEH HHOTO COCTABA.

WraK, nMEHHO runepuuKn (KOTOpBIH cam Mo cebe ecTs ele yucTas
XMMH3) SBIACTCA TeM KDUTHYECKHM YPOBHEM, HAYMHAS C KOTOPOTO CIOX-
HOCTb HEHMaHOBCKOTO «CaAMOBOCIIPOM3BOIAMIErOCT ABTOMATaY nepecTa-
eT OBITb BHIpOXAAOMIEHCA. 3T KOHUETIHS, B YaCTHOCTH, BIIOJIHE YIOB-
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JICTBOPHTCIBHO OIIUCHIBACT BO3HMKHOBEHHUE HA OCHOBE B3aMHOTO KaTa-
N33 CHCTEMBI KHYKJIEMHOBas KUCNOTa — 6enoKk» (pematoniee coObITHE B
Mponccce BO3HMKHOBEHHMA XKNU3HU Ha 3emiic). BMecTe ¢ Tem cam OiireH
[OJYEPKHUBACT, YTO B XOJIE PEalibHOM 3BOJIONMH TUIICPLIMKIT BIIOIHE MOT
«BBIMEPETH» — NOCIIE TOr0, KaK (hepMEHTHBIE CHCTEMBI CIEAYIOIIETO MO~
KoneHus (¢ Oomnee BEICOKOH TOYHOCTHIO PEIPOAYKIMHI) CYMEN KHINBH-
IyaJIA3MPOBaTh HHTETPATLHYIO CHCTEMY B (JOpME KIICTKH.

OnHako Ha npouecc BO3HWUKHOBEHNS XXHU3HA MOXKHO IIOCMOTPETH U €
HECKOJIbKO MHOH TO3HIMHU, HE OMOXMMHYECKOH, a8 TeOXMMHYECKOH, KaK
3TO Aenaert, Hanpumep, A. C. Paytnan (1995). Mbl yke roBOpHITH O TOM,
4TO ¢ OOIIETNIAHETAPHON TOYKU 3PEHMSA XKHU3HE — 3TO CIIOCO0 ynopaoode-
Hun u cmabunuzayuu TEOXMMUYECKHX KpyroBopoToB. OTKyna xe Oe-
peTcs caM reOXHMHUYECKHI KpyroBopoT?

© OTKpBITHIH KOocMOC xonoieH (numb Ha 4 °C temnee a0CoIOTHOIO
HyJs) HOTOMY, YTO KOHIGHTPAUWs BEeUulecTBa B HEM HHYTOXHO Maia
(3 - 107" r/em®) u 3Be3mam ipocTo Heyero Harpesars. 1o 3Tol xe npryKHe,
KCTaTH CKa3aTh, BeeneHHas npo3payda, i Mbl BUIMM HEOCCHBIC CBETHIIA.
B T0 *e Bpems miobas mnaHeTa, OyJayun HENpO3pauyHOH, aKKyMyIHpyeT
YacTh 3HEPrHH, M3Jy4acMOW LCHTPaAIbHBIM CBETH/JIOM U HATPEBACTCS.
Torma mMexxay Harperod IUIAHETOH W XOJIOAHBIM KOCMOCOM BO3HHKAET
TemnepaTtypubiii rpaguent (TT7). Ecin nnaneTa obnagaer gocTaTo4uHo
NOJBIKHON razoobpa3Hol W/ xuaxoi obonoukoit (arMocdepolt n/
win rugpocdepoi), To TT obsa3arensHO nopoxaaetT B Hel (pocTto 3a
CYET KOHBEKLHUHN) QPHU3NKO-XUMIYECKHI KPyroBOpoT. B 3ToT KpyrosopoT
C Hen30CKHOCTBIO BOBJICKAETCS 1 TBEp/as 000I0UKa IUTAHETHI (B ClTy4Yae
3eMIK — KOpa 8bl8emMPUBANUs), B PE3YJIBTATE YE€ro BO3HHUKAET INI06alb-
HBIH FCOXHMHYCCKUH LMK — IIpooOpa3 6nocdepl.

JBrKylIEH CHITON reOXMMHYECKHX KPyTrOBOPOTOB SBIISETCS B KOHEY-
HOM cY€Te SHEprus eHTpanbHoro ceeTuna B popme TI' [loatomy anemen-
TapHBIE F€OXMMHYECKUE LMKIIBI (T. €. IpooOpasbl 3KOCHCTEM) CYLIECTBY-
10T B YCJIOBUSX IEPHOJMUYECKOTO [1a/ICHUS TIOCTYIIAIOIIEH B HUX SHEPrUH —
B T€ MOMEHTHI, KOTJIa OHH B PE3YNITATe BPAILCHUA IIAHETHI OKa3b1BAKOTCA
Ha e¢ TeHeBOH cTopone, rae TI MeHblue. JTa CHTyaus HeU30€XKHO JOTHK-
Ha MIOPOXK/IATE 0MGOP KPy2o680ponto6 Ha CrabunrbHOCM®, T. €. Ha HX CII0-
cOOHOCTH MMOIEPKMBATh COOCTBEHHY0 CTPYKTY py. Hanbonee e cTabnnb-
HBIMH OKa)XXyTCS T¢ KPyTOBODOTBI, KOTOPBIC «HAy4arcs» 3aNacarb 3HEpP-
THI0 BO BpPeMs CBETOBOH (ha3bl MKIA, ¢ TeM YTOOBI PacxoJoBaTb €€ BO
BpeMsl TeHEeBOH. J[pyruM mapaMeTpoM o10opa KpyroBOpOTOB, OYEBHIHO,
JIOJDKHO OBITH ygenuuenue ckopocmu 06opoma BOBICYEHHOIO B HUX Be-
IECTBA; 3/16Ch BBINTPBIBATH Oy/IyT T€ U3 HUX, YTO 003aBeyTes Hanboee
3 (heKTUBHBIMM KaTaIM3aTOpaMi. B KOHKPETHBIX yCIOBHAX 3eMIIM TAKO-
o pojia IpenMyIecTBa OyaIyT UMETh T¢ KPyTOBOPOTHL, KOTOPEIE IIPOHCXO-
JIAT TIPK YYaCTHH BBICOKOMONEKYJIPHBIX COEIUHEHNH yrepoaa.
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Hrax, xu3Hb B popme xumuueckoii AKTHMBHOCTH O3HAYCHHBIX COCIMHE-
HHIT OKa3bIBAETCS CTAOHIN3ATOPOM 1 KaTa/M3aTOpOM yXKe CyLIECTRY IOLIHX
Ha IUTaHETC TeOXUMUYECKHX LMKIOB (BKITIOYAs DI06ATBHBIH); LHKIIBI TIpK
9TOM «KPYTATCs» 3@ CUET BHEIIHErO HCTOUYHMKA sHeprun. Bam 310 Hugero
He HanomuHaeT? Hy xoHewHo, 310 yixe 3HakoMas Ham aBTOKATAINTHYECKAS
CHCTEMR, KOTOpast, COOTBETCTBEHHO, OONA/IAeT IOTECHUMANBHOM CIIOCOGHOC-
ThI0 K CAMOPA3BUTHIO U TIPEKAE BCErO K COBEPUICHCTBOBAHMIO CAMMX KATa-
JIA3aTOPOB-MHTEPMCANATOB. OTCIONA CTAHOBHTCS TTOHATHEIM TapajIoKCalb-
HEIA BBIBOJ, K KOTOPOMY HE3aBHCHMO APYT OT Apyra NPHXOAWIA TAKHE UC-
crenosareny, kak Jpx. bepnan (1969) u M. M. Kammusios (1972): arcuzns
Kax senenue 00/ICHA NPeOULECMBO6AMY NOSBIEHUIO HCUGHLX cyujecms.
13 Takoro noxxona BrionHe ouennHa IPHHUMNKATIEHAS THIETHOCTD [IOTIBI-
TOK CHHTE3MPOBATE XKUBOE CYNMIECTBO «B KONGE», KAK 3TO Jeam cpenHeBe-
KOBBIC QJIXMMUKH W/ CTOPOHHIKH KJIACCHYECKOTO abHOreHe3a: s TaKoro
CHHTC3a KaK MHUHIMYM HYXHa KoiGa pasMepom ¢ IJIAHETY.

He menee 3ameuarensuo u To, uto TIPOUCXONUT TIPH 3TOM C JPYTHM
KOMITOHCHTOM TaKOH aBTOKATANNTHYECKON CHCTEMBI ~ CaMoi TIAHETOH,
Hanee mbr ocrosuHO Gynem TOBOPHTH O CIIOCOOHOCTH KHUBBIX OPraHM3-
MOB KOHMUHOHUPOBATH (T. €. IePECTPANBAT B OmaronpusTaOM 15 cebst
HanpasieH1HK) CBOIO cpe/ly OOUTAHMUS. Pacemorpes 310 siBneHme Ha mane-
TapHoM yposHe, Jixk. Jlapnok (1982) BeinsrHyn cBoro KoHiuenuuio Ien,
COrIaCHO KOTOPOH BesKan 0OMTaeMas IITaHeTa (MMEHHO IUIAHETa KaK acT-
POHOMHYECKOE TEN0!) B ONPENENCHHOM CMBICIIC SBISETCA HCUGHLM 0 beK-
mom — T'eelt, Ha3BaHHBIM Tak MO UMeEHK ApeBHErpeueckoll 6oTnHM, ONK-
uersopsrowei 3emiro. Haubonee pazpaborannoit (B MaTEMaTHYECKOM OT-
HONICHNH) U3 mogeneit JIaBnoka sensercs «MapraputkoBbiii Mup»
(Daisyworld); metogonorsuecku ona CXOIHA CO 3HAKOMOH BaM 110 Kypey
IKONOTUHN Modenvio Jlomxu ~ Bonsmepper, onmessaroweit osenenue cu-
CTCMBI M3 IByX B3aNMOACHCTBYIOLIMX MOMYJIALMN — XHIIHUKA 1 XEPTBBI, U
TOXKe ABNACTCS abCTpakumeit, OCHOBAHHOMN Ha NPEACABHOM YIIPOLLCHHH.

CHavana, Kak BOIMTCS, HECKOTBKO OSCHEHMI. Cucrema, Haxoaswas-
€ B COCTOSHNH IMHAMHYECKOTO PABHOBECHS, HCTIBITEIBACT Pa3nnyYHOro
PO/Ia BHEIIHKE BO3MyIueHHS. OHA MOXKET JINGO yCHINBATD HCXOAHOE BO3-
MYIEHHUE, 160, HAIPOTHB, FACHTH €ro; B ITHX CITy4asx roBOPST O Mpo-
[€CCax, ayumx, COOTBETCTBEHHO, C IIOJI0KUTEIbHOM Ik OTPHIUATE L~
Ho# 00paTHOi cBA3bIO0, IIpumepom nepBoro sBiseres HACTYTUICHHKE JIEN-
HHKa: [IpN MOHMWKEHMH TEMIIEPATYPHl YACTh OCAKOB BBINAJAET B BUJEC
CHCTa N JIbAa, B PE3yNbTAaTe YEr0 MOBEPXHOCTh IUIAHETH HAYHHACT CHITh-
HEC OTpaXaTh COMHEYHbIE Tyun (YBCINYNBAECTCA ee anbeno'’). Oto BrI-

' Anb6eno — Bennunna, XapakTepU3yIOIas OTpaXarelbHy0 CloCoGHOCT
OGO 10BEPXHOCTH; BHIPAKAETCH OTHOLIEHHEM OTPaXXEHHOIO II0TOKA JIyqucC-
TOH JHEPrHHU KO BCeMy ylaBleMy Ha TOBEPXHOCTb [OTOKY.
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3BIBACT JOMOJHHUTEIBHOE MOHMKEHHE TEMIIEPATypPhl, B PE3yJIbTare Yero
MOKPBITAs JICAHUKOM IUIOMIAAb YBEIMYNBAETCA, U T. 1. OTpHuareabHas
*Ke obpaTHas cBsA3b paboTaeT, HanpHMep, B YIOMSHYTOH CHCTEME «XHLI-
HMK — XEPTBa»: YBEJINYCHHE YHUCICHHOCTH 3aiiieB BEJET K MOCIENyIo-
EeMy YCHJIEHHIO MPECca XUILHUKOB (JINCHI MOTYT BBIKOPMMTE O0JbLIE
JETEHBIEH); B UTOTe YHCIAECHHOCTh 06EHX nonynayuil KonebneTcs BOK-
Pyr HEKMX CPEIHMX 3Ha4YCHHMH. OTOT THI OOpaTHOM CBA3M XapakTepeH
Ipex/e BCEro I BHICOKOOPraHN30BAHHBIX CHCTEM, OHONOTHYECKHX 1
COUMANBHBIX; KMEHHO OH MPEBPAIACT X B rOMEOCTATHl (TOMEOCTA3HC —
CHOCOOHOCTH CUCTEMBI TTOIEPKUBATH CBOM IIAPaMETPHI, HAIPUMED TEM-
nepaTypy Tena, B OTPEACICHHBIX NIPEAETaX, MUHUMHU3UDYS BO3/1eHCTBUA
OTKJIOHSIOIMX (HaKTOpPOB).

Hrtaxk, mogens JlaBnoka. [unorernyeckas MiaHeTa, MMEIOIas TC XE
HNPUMEPHO NMapaMeTPBI, 4To U 3eMJIsl, BpallacTCsl BOKPYT 3BE3/IBI TOTO KE
CIEKTPaIBHOrO Kiacca, uTo M Hame ConHue. bonbliyto 4acTs moBepx-
HOCTH IUIAHETH 3aHHMAET Cyllla, KOTOpast TOBCEMECTHO OOBONHEHA U
JIOTyCKaeT cyuiecTBoBaHMe kH3HM. IlnaneTa HaspBacTcs Maprapurko-
BBIH Mup, H60 enuHCTBeHHAs HopMa )KHM3HHU Ha Hell —Mapraputku (Bellis)
¢ TeMHbIMH U cBeTIbiMH uBeTamu (TM u CM). OTH pacTeHUs cI0COOHBI
CyLIECTBOBATH B TEMIIEPATypPHOM aMana3one ot 5 10 40 °C, npeanoyntas
temneparypy 20 °C. CBetumocTs MecTHOro ConHua, CorlacHo OHOH U3
COBPEMEHHBIX acTPOMU3NYECKUX HIIOTe3, 3aKOHOMEPHO BO3pacTacT Mo
MEpE €ro «CTapeHHUs», MO3TOMY TeMIIEpaTypa IIaHCTHOH OBEPXHOCTH
Bpojie 651 AODKHA Ha POTSKCHUH BCEH €€ HCTOPHH yBEIHYHBATECH, TIPH-
YeM ITPaKTHYCCKH JTHHEHHO.

Ho BoT 3KkBaropHaibHas 00MacTh IUIaHETH! HATPEAAch 10 OTOBOPEH-
HbIX 5 °C, ¥ TYT Ha ClEHE MOSBISAOTC Hamy Maprapurku — TM 1 CM
B NpPUMEPHO paBHOU npomopuuu. IIpu 3ToM B TeX MecTax, riae A01s
TEMHBIX L{BETOB CIy4alHO OKaXeTcs BBIE CPeJHEH, JOKaIbHOE allb-
6e10 OyIeT HECKONBKO YMEHBIIATBES, a TPYHT NporpeBarbes 10 bonee
BEICOKOH TEMIIEpATYpHI, T. €. GoJice ONM3KON K ONTHMAILHEIM I Map-
raputok 20 °C. B utore TM nony4ar celeKTHBHOC IPEUMYLIECTBO I1e-
pen CM n jjons mocneqHUX yMeHbIUHTCS 10 npejena. C a1oro MomeH-
Ta B CUCTEME CKJIAJBIBACTCS MOJIOXKHTeIbHAasl 06paTHas CBSA3bL: TCM-
HbIe UBETH HECKOJBKO IMOHHKAIOT CyMMapHOE anbbea0 IMIaHETHI,
nporpetas 1o 5 °C (4 npuroaHas AIs )KHU3HHA MAprapuTok) o0macts pac-
IIApAETCS OT IKBATOPA, YTO BBI3bIBAET AajbHEeHIIee MOHMKECHHE abbe-
10, 1 T. 1. Ho BOT HacTynaeT BpeMsl, Kor/ja Ha ILJIaHETE, YKE HOJTHOCTHIO
3acenennoil TM, Temmeparypa Ha skBaTope nepesannbaeT 3a 20 °C B
pesynbrare ycuieHus cBetumocTn Connna. C 3Toro MOMEHTa Cellek-
THBHBIC NMPEHMYIIECTBA OKa3bIBAIOTCSA HA CTOPOHE CBETIBIX UBETOB,
yBEIWYHBAIOUIMX JIOKAIBHOE aNb0e0 M MOHMKAIOWMX TEMIICPATypy
cBoMX MecrooOuTanuii. Paccenenue no mianere CM, BRITECHAIOIIMX
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TM, npouexoaut o TouHo Takoi ke cxeme (ot 3xBatopa K nomocam)
1 TOXC C IONOKUTCIBHON 06paTHo# cBs3bto. CeTuMocTs ConHIA Tem
BPCMEHEM NPOJODKACT PACTH; HACTYIAET MOMEHT, KOT/Ia BO3MOXKHOC~
T CM 10 KOHIMLHOHUPOBAHMIO CPEBI OBHTAHMS OKa3BIBAIOTCA HC-
CPHAHHBIMK; TEMIEpaTypa nepepanuBaet 3a 40 °C, 1 mnaHeTa omsTh
CTaHOBUTCs Ge3xu3HCHHOM. Tak BoT, pacueTs! JIapmoxa [I0KA3aJIH, YyTO
Ha TIPOTSHKCHUM TIOYTH BCCTO BPEMEHH MCK/Y STUMH JBYMS KpHTHYEC-
KIAMH MOMCHTAMH TEMIICPATypa MOBEPXHOCTH ITAHCTEI Gy/eT IPaKTH-
HECKH TIOCTOAHHOM —~ oxono 20 °C (puc. 15), HECMOTPS Ha HENPEPbIB-
HOC Bo3pacTanue cBeTumocti ConHua.

a 4]
5 5
2 € 2 g
s & s &
O O L
o & O &
= =
g 50 - % 50 4
P> 40 4 40
& 30 - & 30
= 20 - 5 20-
& 10" = 10-4
T T T T T T T T T T
06 08 1,0 1.2 1,4 06 08 1,0 1.2 1,4
Ceetnmocts Connua Ceetnmocts Conuia

Puc. 15. «Mapraputkossiit Mup» Jlasnoka. Wamenenus TeMIIEpaTypbI I10-

BEPXHOCTH ILTAHETHI C U3MeHeHHeM cBeTuMocTH Connna (1,0 — HeHemuee

COCTOSIHUE) IPH HAMYHH eMHCTBEHHOMN MOp(¢BI MaprapuTok (a) M Tpu

ABYX, «CBETIOH» M «TEMHOIY, CrIOCOBHEIX KOH/INIIHOHUPOBATH CPeay
oburanus (6) (no Lovelock, 1982)

Haxe Taxas cyneprnpuMuTuBHAs onocdepa (cocTosmas u3 egun-
CTBCHHOTO BUJIA PACTCHHIA, KOTOPBIC BCETO-TO U YMEIOT, 4TO BapbLHPOBATh
UBCT CBOMX JICIICCTKOB) CI1I0CO6HA c031aBaTh 3 hEKT BIONHE KOCMHe-
CKOIO XapaxTepa ~ ro6anbHO MEHSTh TEMIIEPATY Py MIOBEPXHOCTH MIaHe-
Thi. OiHaKo 6osiec CymecTBer He (GakT U3MEHCHMS TEMIIEPATYPEI, & TO,
“TO IUTAHCTA NMPEBPAILACTCS B TOMEOCTAT 1 MOIEPKHBACT CBOKO TeMIIe-
PaTypy HOCTOSAHHOM BONPEKU BHEUIHAM H3MEHEHHAM (CBETHMOCTH CONH-
11a). 3aMEUaTeNnbHO M TO, YTO CHCTEMA KAK uesnoe paboraer ¢ oTpuua-
TeIbHOM 0OPaTHOM CBA3BIO, XOTS KAKMIBIH M3 €€ MCMEHTOB — ¢ TIOJIOXK K-
TENBHOM; 3TO ABJCTCA XaPAKTEPHOH 0COGEHHOCTHI0 MMEHHO XKHMBBIX
CHCTCM (BCIOMHMM, HATIPHMED, CHCTEMY «XHMUIHUK — KCPTBay).
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CrnemyeT yrioMsaHyTh enie 06 0JHOM 06cTosTenbeTBE. MHorue 61ono-
MYECKHUE XKYPHAIE! HE IPHHAMAIOT K ITyONUKALHH CTaThH IT0 IpolnieMe Ipo-
HCXOXICHUS KU3HA (3TO KaK € MPOSKTaMH BEYHOIO JIBUrarTens). A xypHa-
JIBI TIO JINHTBUCTHKE HE NPHHUMAIOT CTATBH O «HPOUCXOXICHUH A3BIKAY.
Hayxa nMeeT 1eno nue ¢ HeeOuHu4HbLMU, HOSMOPAIOUUMUCA SBICHYS-
MH, BBIUJICHAA MX OOIL¥Ee 3aKOHOMEPHOCTH M 4acTHbIe ocobeHHocTH. Ha-
npUMep, OHONOrHYeCcKas SBOMIOUMS SBIsETCS IPEAMETOM HAayKH JIMIIB T10-
CTOJIBKY, TOCKOJIbKY IPEACTABICHAC O BOKYMHOCT b 10 OTIENBHBIX 3BO-
JIOIMOHHBIX AKTOB, XOTA TaKHe ABncHUA, Kak JKu3Hb 1 Pa3yM, H3BECTHBI
HaM KaK YHHKAJIbHbIE, BO3HUKIIAE OJHOKPATHO B KOHKPETHBIX YCIO-
Busx 3emnu. Y o Tex mop, moka MEl He pa3pyIuM 3TY YHUKaIBHOCTE (Ha-
TpHMep, 0OHAPY KB XKU3Hb Ha IPYTHX IJIAHETaX WIIH CHHTE3HPOBAB Pealb-
HOTO 20MyHKYyCa), IPOOIEMa BO3HIKHOBEHMSA JKU3HH 00pEUYeHa OCTABATh-
cs TpeaMeToM (Gunocohun, 60rOCNOBUs, HAyYyHOH (PaHTAaCTHKKH — 4ero
YTOJIHO, HO TONIBKO HE HAyKH (HEBO3MOXKHO CTPOUTH TPadHK 10 eAMHCTBCH-
Hoii Touke). UMeHHOo mo3ToMy GONBIIMHCTBO OHOJIOTOB OTHOCHTCS K 00CY K-
JCHUIO 3TOH TIPOONIEMBI C HECKPBIBACMON HETIPUA3HBIO: TpodeccHOHay, 3a-
foTaLIeMycs O CBOEH pertyTauyy, Beeria NPETHT BEICKA3bIBATH CYXK/ICHUA B
yyxoli mia ceds obnactu. Beimaroumiics renetnk H. B. Tumodees-Pecos-
CKUH, K IpUMEPY, UMEJ OOBIKHOBEHHE HA BCE BOITPOCHI O ITPOUCXOMICHHH
H3HK Ha 3eMJle 0TBEYarh: « S OBLT TOrIa OUCHb MATEHLKHIM M TTIOTOMY HH-
yero He noMui. Cripocurte-Ka jy4nie y akazemrka OmapiHay.

lonmonHeHHue K rnaBe 4

TepMoaMHAMMY ECKHE MOAX0AbI K CYIIIHOCTH KHU3HM.
BTopoe Ha4aJI0 TEPMOAMHAMHUKHU, JHTPONUSA
U AMCCUNIATUBHBbIE CTPYKTYPbI

Hawm npujercs Hauars u3paneka. B 1847 rogy I. Ienemroinsr chop-
MYJIHAPOBAJ 3aK0H coxpanenns yHeprut (3C3). CnenyeT MOMHUTB, 4TO
3CD sBngercs BCEro JIMIIb SMIUPHUYECKHM 00006IIeHeM: BOoOIIE roBo-
psi, HUKTO HE 3HAaET, T0YeMy JHEPrUI0 HEJIb3s HU COTBOPHTH M3 HMYEro,
HHM YHUYTOXKHTB — IIPOCTO 3TOr0 HE NPOUCXOAUT HH B KaKHX (CKOJIb yroAi-
HO XHTPOYMHBIX) HaONroneHUsX U axcnepuMenTax. OmHaxasr 3CO oc-
HOBATENbHO NOLIATHYJICS — KOT/Ia BO3HHKJIA HEOOXOMUMOCTD OOBACHHTE,
otyero ceetut Conuue (cM. miaBy 1), OJHAKO TYT HOAOCIENO OTKPBITHE
O HITEAHOM PKBHBaJCHTHOCTH MAcChl U 3HEPTHH, K BCE OIITH BCTANIO
Ha CBOH MecTa. IMEHHO TO3TOMY HHU OJIHO IIATEHTHOE OIOpPO HE CTAHET
paccMaTpHBaTh MPOEKT yCTPOICTBa Ui NoMy4YeHHss 6 0 1b 1 € H 3HEp-
FHH, Y€M OHO MOTPeONseT; TAKOE yCTPOMCTBO MOTYyYMIO Ha3BaHHE
BeYHbIi {BHTaTeJIb IEPBOI0 POXA.
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Tleppoit MammHoit mus TIPEBPAIICHNS TCILIA B MEXAHHYECKYIO dHEp-
M0 CTaJl MapoBOM JABHTATENS. DTO YCTPOHCTBO MPOU3BOANT pabomy 1y-
TCM [ICpeMeILeHNs JHepeuu B hopme menna u3 roOpsiYero pesepByapa
(c mapom) B XoNONHBIH pesepsyap (¢ Bonoit). Tloatomy pasgen bu3nkny,
3aHMMAIOLMACS B3AMMHBIMH TPEBPALICHHUAMH paboTel 1 3HEprum, Ha-
3BaJIM TEPMOAMHAMUKOM, & TAPOBOM JBHIaTe]Ib OYEHB NOTO ocTaBajcs
€ro 0CHOBHO# mMozienbio. Ileproe Hawao TePMOIUMHAMHKH MOXHO BLI-
Pa3iTb TaK: eclu pesepByap ¢ MapoM COePKHMT HEKOTOpOE KOJIMYECTBO
YHCPIIH, TO OT NaPOBOW MAIUMHEI HeNb3s MONYYHTb GOMbIIe paboTsl, uem
nonycxaeT3anacaToﬁ3HeprnH.BALIBHHHM,qﬂ)OHOHBﬂHeTCHOHHOﬁ}m
dopmynuposok 3CD.

CornacHo nepeomy Hadally TCPMOAMHAMUKH, CO31aTh BEUHBIM BU-
TaTelb MepBoro pona Henb3s. Hy a Beto paGory, uto COIEPXKHUTCS B Mape,
Mbl MOXem u3Bneys? (Mmeercs B Buay: ecnn nomuoctsio YCTPaHHUTB Tpe-
HAC 1 BCAKHC MHBIC IIOTEPH.) YBBI, OKA3LIBACTCS, HET. Haxe B ugeansHom
Clydac Henb3d HE TO YTO BEIUIPATh, & XOTH Obl «TOJYYHTE CBOEY.
B 1824 rony C. Kapno YCTAHOBUJL, YTO 0014 MenN060T IHEP2UU, KOTO-
pas MOXeT GBITh (1axe B naeanc!) npespawiena 6 pabomy, 3aBuCHUT OT
pasiocmu memnepamyp ropsyero u XoNOIHOTO pe3epByapoB. Makcu-
MasibHO BO3MOXHBIA KITJ] (npeanbuas OT/1a4a) OTpeAensaeTCS TaK:

- T, -1
T,
meﬂnQ—mmmmwmxmmmwmummwmpwwwquBmmw
cax abCoIOTHOM wKa bl Kenvsuna).

IIycts, Hanpumep, T,=400 K (= 127 °C), a T, =300 K (=27 °C).
B atom ciyyae 1 = (400 - 300) / 400 = 0,25. 3HaunT, naxe B 3TOM naeanu-
3HpOBaHHOMCHyHaCHHHm‘HHBCPTBSHCPFHHCMOKCT6HTBHpCBpMnCHa
B paboTy, a ocTaibHbIC TpH 4ETBEPTH GeCHONE3HO MPONAYT.

Ecnt ke y Hac umeetes Tonbko oy pe3epByap (OH ropsaYmii ¥ OH xe
xononﬁbﬁﬂ,TonneanbﬂaxOTHaqa6yneTpaBHaHynKx3HeprnH-TOBaT0M
PE3CPBYape ¢ NapoM CKONBKO YTOHO, HO HHKAKAS YACTh € He MOXKET
OBITH IPEBpalIeHa B paboty. Bce 9T0 ONHOCTEI0 OTHOCHTCS 1 K ApYTuM
Br/laM sHepriu. Hanpumep, paGora, koTopyto Moxker COBCPINNTE KAMEHD,
NAJIAIOUHH C KPast 00PBIBa, 3ABUCHT OT BHICOTHI HOCTEAHETO (T. €. OT pas-
HOCTH [IOTCHUMANBHBIX JHEPrHif KaMH$), O/IHAKO KaMEHbB, JIeXKalIH no-
CPEAM IUIOCKOTOPBS Ha BEICOTE 5 KM, HHKAKOH paboTel COBEpINTD He
MOXCT. B 3TOM 1 COCTONT O1Ha 13 hopMynupoBOK BTOpOre Havasa Tep-
MonuHamuku (BHT): au ogno YCTPOHCTBO HE MOXET M3BJIEYD paboty
M3 CHCTCMBI, KOTOPAs UEIMKOM HAXOMUTCS Ha OIHOM MOTEHIHAJIEHOM
YPOBHE.

YerpoiiceTso, npennaszauentoe s U3BJEYCHNA PabOTH M3 CHCTe-
MBI, HMCIOLICH CAMHCTBEHHBIN JHEPreTHYECKUI YPOBEHb (M, COOTBET-

5
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cTBeHHO, Hapymaroumee BHT), HazpiBacTCs Be4HBIM ABUraTe/IeM BTOPO-
ro poaa. IIpeacrasnsere, Kak 6bU10 GBI 370POBO — OTKA49aTh, HAIIPHMED,
3HEPTHIO TETUIOBOTO ABKEHHS MOJIEKY KaCTPIOJIBKHU C BONOH (KaCTPIONb-
Ka-TO ITyCTh IIPH 3TOM 3aMEP3HET — 3aKO0H COXPaHCHMA IJHCPTHH MBI 9THM! )
U IIePEBECTH €€ B MEXaHHYECKYIO, MEKTPUYECKYIO WIH €LIE KaKylo-HH-
6yne myTHY10 hopMy. Ho Huuero us aToil 3areu He BeiiineT. BedHbIH 1B1-
rareib BTOPOTO pojia HEBO3MOXKEH TOUHO TaK ke, KaK M IIEpPBOro.

Kak TONBKO B cHCTEME TOSBISIOTCS J1Ba 3HCPreTHYECKHX YDOBHA,
9HEPrus TYT e HaUMHACT epeTeKars OT 6oJice BBICOKOIO YPOBH: K HU3-
KOMY: TETLIO IEPEXOIUT OT FTOPSAUEro Tea K XONOIHOMY, KaMEHB MajlacT ¢
00pbIBa, TOK HAUMHACT TEUb OT aHOJA K KaTtoAy M T. 1. (03TOMY Cylle-
cTByeT 1 apyras dopmynuposka BHT: motok sHepruu Becerna HanpasieH
OT BBICOKOT0 TOTEHIMAJIBHOTO YPOBHSA K HU3KOMY). B cirydae, ecnan Hama
NapoBas MAIIMHA NPEJACTARIACT COO0M 3aMKHYTYI0 cHCTeMY (T. €. HUKa-
KOE€ BEUIECTBO U YHEPrHs HE MOTYT HH IIPOHUKHYTH B HEEC U3BHE, HH IO-
KHHYTH €€), rOpsiuiil pe3epByap OyleT IOCTENEHHO OCTHIBATh, 4 XONO[-
HBEIH — HarpeBaThed, T. €. B TEYEHHE BCErO BPEMEHH, TIOK& B CHCTEME CO-
BeplIacTes pabora, pasHOCTH TEMIIEpaTy p pe3epByapoB OyaeT HEYKJIOHHO
najarb. Torja, B COOTBETCTBHH ¢ cooTHOomeHneM KapHo, noins conepika-
HICHCH B CHCTEME IHEPTHH, KOTOPYIO MOXHO 00paTuTh B paboTy, OyneT
YMEHBINATHCSA, & JIOJNS TOH «OMEPTBICHHOM» YHEPrHH, YTO HEJOCTYIHA
IUIsSE TAKOTO MpeBpaLieHns, — Heobparumo pacti. [Toatomy BHT mMoxer
OBITH CPOPMYIHPOBAHO €IIE U TaK: B J1000M CaMONPON3BOJIBHOM IIPO-
necce (Korjaa 3Hepruy OTKPBIT IyTh JUIS epeTeKaHus ¢ Hoee BEICOKOTO
YPOBHS Ha HU3KHH) KOJIMYECTBO HEJNOCTYIHOH 3HEPruH CO BpeMe-
HEM YBEINYMBACTCS.

B 1865 romy P. Kiay3uyc, nmes neno ¢ atoit camoit HeoOpaTuMo Tepsie-
MOU (IMCCUITUPOBAHHON ) DHEPTHel, BBEN clel{HaNbHY0 BENHYHHY, Ha3BaH-
Hyl0 UM aumponued (S); OHa OTpa)kaeT OTHOIUEHHE TEIUIOBOH 3HEPTHH K
TEMIIEpaType U UMEET Pa3MepHOCTh kan/zpad. B mobom mpouecce, cps3aH-
HOM € IPEBPALICHUSAMH SHEPTHH, SHTPOIUS BO3PACTACT MK — B HAEAIEHOM
ciaydae (rops4ri 1 XONMOAHBINA pe3epByaphl pa3aeneHbI abCOMOTHBIM TEILIO-
W30JITOPOM, TOK TEUYET MO CBEPXIIPOBOJHMKY U T. [.) — HE YMEHBLIAETCS.
ITostomy BHT wmHorna Ha3piBaloT 3aKOHOM HeYOLIBaHHMA SHTPOIHM.
A camas xpatkas oObeanHeHHas GOpMYIHPOBKA NEPBOTO H BTOPOr0 Hadanl
TEPMOANHAMUKH, IpeuioxkeHHas TeM xe Kiraysnycom (1865), 3Byuur tax:
B m1000if 3aMKHYTOH CHCTeMe MOJNHAs IHEPTrus OCTaeTcs MOCTOSHHOMH,
a MOJIHAst IHTPOIIHS ¢ TEYCHHEM BPEMEHH BO3PACcTAET.

ITycTh y HAC ecTh Ta JKeE [apa pe3epByapoB — TOPAYHMH H XOJOLHBIH.
DT pe3epByaphl COSIUHSIOT, B pe3yJIbTaTe Yero X TeMIeparypsl (0Tpa-
KAIOUIKE CPEIHION KMHETHYCCKYIO S3HEPTHI0 MOJIEKYI) YPaBHHBAIOTCS.
MoXHO onmucaTh 3Ty KAPTHHY W TaK: CHCTEMa BHa4ajle ObUIa CTPYKTYpPH-
poOBaHa — MOJIENCHA Ha TOPSAYYIO M XOMOAHYH0 4acTH, & 3aTEM 3Ta CTPyK-
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TYypa PaspylIniach; CHCTEMA NEPEIId M3 yTOPAAOYEHHOTO CO-
CTOSIHHSA B GCCTIOPANOYHOE, X 2O TH Y e C KO ¢ . [ToHITHAM «TIOPSIIOK» H
“Xa0C» He TaK-TO MPOCTO AaTh CTPOTHE ONPEETCHHS, OTHAKO UHTYHWTHB-
HO MBL [IO1IpasyMeBaeM, 4T0 HOPSIOK ~ 3TO KOT/a TPE/METhI Pa3noxeHs
B COOTBETCTBHH C HEKOH JIOTHYECKO# CHCTEMOIH, 4 Xa0C ~ KOIJIA HUKAKOR
CHCTEMBI He obnapyxmuBaercs. Utak, mbi BHJIUM, YTO KOTJA HEPIHUs
(B 1aHHOM ciyyae TCIUIOBAs) [ICPETEKACT B HANIPABIICHIH, yKa3anHoMm BHT,
xaoc (becnopsnok) B chcTeme BO3pacTacT. A MOCKONbKY SHTPOMHS pH
9TOM pacTeT TOXKE, TO BO3HHKAECT BIONHE JOTHYHOE IPEANIONOXKEHNE:;
& HE ANIAIOTCSA JIM «XA0C» H «IHTPOIIHS» POJICTBCHHBIMH, B3aHMOCBA3aH-
HbIMK MOHATHAMHA? Tak oHo ¥ ects. B 1872 roay JI. Bomsuman ctporo
AOKA3al, YTO KJIay3UyCOBa IHTpONHs (S) JeHCTBUTENBHO SBISETCH Me-
PO# HEYNOPANOYCHHOCTH COCTOSHUSA CHCTEMBL: S = kIn P, tne k - yun-
BepCalbHas mocTosinbas bonsumana (3,29 - 10-**xan/rpan), a P - xonu-
HCCTBCHHOC BRIPAXCHHC HEYNOPAN0YCHHOCTH (OHO OTPEAENACTC 10~
BOJIEHO CIIOKHBIM CITOCOGOM, KOTOPBIH 1)1 Hac ceilyac HEBaxeH). J1o
COOTHOWICHME HA3BIBAIOT IPHHUMIIOM MOpPsIKa boanumana; ono 03-
HAYACT, YTO HEOOPATUMBIC TEPMOINHAMUYECKHE H3MEHCH S CHCTEMEI
BCCT/IA MAYT B CTOPOHY G0JIee BEPOSTHBIX €€ COCTOAHHI M B KOHEUHOM
CHCTC BEAYT K COCTOSHHIO Xa0Ca — MAaKCHMAIbHOM BBIDAaBHCHHOCTH U
CUMMETPHH,

Tlockonbky B 1106 0 i 3aMKHYTOM CHCTEME 3HTPOTIHS HETIPEPBIBHO
¥ HeOOpaTHMO BO3pacTaeT, To co BPEMEHEM B TaKOH CHCTeMe, KaK Halla
Beenennas, ucuesner sesikas CTPYKTYPHPOBaHHOCT H JI0JKCH BOLIAPHTh-
¢d xaoc. B yactrocTH, ycTaHOBHTCS euHas TeMmIeparypa (koTopas, co-
OTBETCTBEHHO, Gy/ET MHIIb HEMHOTHM BBIlIE A6COMIOTHOTO uyns). Ta-
KYI0 THUNOTCTUYECKYIO CHTYAlHI0 Ha3bIBAIOT «TEIJIOBO CMEPTLI0
Bceenennoii». Paccyxpenus na 3TY TEMY OBIIM OYEHb MOAHBI B KOH-
ue XIX Bexa. Hano CKa3aTh, YTO 3aKOH HEYOBIBAHUS SHTPOIHK — CO
BCCMM €ro robasbHO-TeCCHUMHCTHYECKAMHU CICACTBUSAMH — BOOG-
LUC CO3NACT MacCy HEYAO6CTB I MUPOOILYIIEHU S T1060T0 HOpMaJb-
HOTO 4Yenosexa. HeynuBurensno, yto PErylspHO BO3HHKAET BOMPOC:
& HeNb3s JIM HAaHTH c1oco6 Kak-HUGyNb «obmanyts» BHT u noGe-
AWTH BO3PACTAHME IHTPOMUH?

Te w3 Bac, xT0 unran «IloHeEAbHAK HAYMHACTCS B cy660tTy», Bo3-
MOXHO, TOMHAT paboraBmux B HUMYABO BaxTepaMu AeMOHOB Makc-
Benna. B «Crosape-npunoxenvny Cpyrankue Pa3BACHAIOT, YTO CYIIECTRA
3TH GBUIH NEPBOHAYANBHO COBAHBI IS BCPOJIOMHOT0 HanajicHus Ha Bro-
PO¢ Havalo TepMonnHaMuxmy. CyTb Mblciennozo 9KCnepumenma, ocyuie-
CTBICHHOTO /Ik. Makcnennom (1860), sakmouaetes B cnenyromem. Ectp
AB4 COCY/Ia € ra3oM, COEAMHCHHbIE TPy OKOM; CHCTEMA HAXOMHTCS B TEILIO-
BOM PAaBHOBCCHU — YCPEAHCHHEI€ 3HEPrUM MOJIEKyJl JIOOBIX IBYX
NOPUHi raza PaBHBI MEXY c0B0it. DT0 BOBCE He O3HAYAET, YTO BCE MOJIC-
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KyJIBl OJJMHAKOBBIE: CPEAM HUX €CTh Oonee OBICTpBIC («ropsuHe») u Gonee
MEJJICHHBIC («XOJIOHBIC ), TIPOCTO Ha GOJIBILMX YHCTAX ITO BCE YCPEAHA-
€TCA. A 4TO, eCIIM HECKONBKO OBICTPHIX MOJIEKYN (YMCTO Ciy4aidHo!) me-
perayT U3 NMpaBOro pe3epByapa B JICBBI, @ HECKOIBKO MEUICHHBIX — U3
aeBoro B npasbiii? Torma aeBbI COCYT HECKOJIIBKO HarpeeTcst, a MpaBblil
OXJIaguTCs (TIp 3TOM CyMMAapHas SHEPrHs CHCTEMBI OCTAHETCA HEM3MEH-
HOH. B cHCTeMe BO3HMKHET Pa3HOCTh HOTCHIMANOB, T. €. BO3PACTET YIOPs-
J0YEHHOCTb, & SHTPOIMA CHU3NTCA. B peansHOCTH Takue oTKI0HEH s Oy-
IyT (MO TeOpHH BEposTHOCTEH) cyrybo BpeMeHHbIMU. Ho naBaiiTe BoOG-
pa3umM, 4TO B COEAMHSAIOIIEH COCYIbl TPYOKE CHIWT KPOIUCUYHBIA JIEMOH,
KOTOPBIH 6yeT MPOMYCKAaTh OBICTPhIC MOJEKYIbI TOJIBKO CIIEBA HAIPABO, &
MeaJIeHHbIe — clIpaBa HaleBo. Yepes HeKoTopoe Bpems Bee OBICTpbIE MO-
JIeKyJpl cOOEPYyTCs B IPABOM COCY/IE, @ BCE ME/UICHHBIC — B JIeBOM. JIeBEIH
COCYI HaTpeeTcs, a MPAaBBIi — OXJIAJANTCA; 3HAYNT, SHTPOTIHIS OTCTYIIHIA.

IToHATHO, YTO TAKOTO NEMOHA B ACHCTBUTEILHOCTH HE CYIIECTBY-
€T, HO, MOXET OBITh, MBI CO BPEMCHEM CYMEEM CO3/1aTh HEKOE YCTPOH-
cTBO, paboTaromee Ha 3TUX npuHuunax? K coxaneHurio, He cymeeM.
(Kcrarn, cam Makcsena u He myman nokymarscs Ha BHT: emy-To
JEMOH OBLI HYXKEH NMPOCTO VISt 00BACHEHWS IMeMHepamypal 4epe3 cKo-
pocmb 06udCeHUA MOJIEKY/l — B IPOTHBOBEC TOTAAIHNM NpeACTaBIe-
HHUAM O «HEBUAMMOH XXKHIKOCTH-meniopodey.) Benp nammu pe3eppya-
PEL ¢ ra30M HE SABIAIOTCA MOJMHOH CHCTEMOH; IONHAs X CHCTeMa
COCTOHMT M3 rasa Iuoc aeMoHa. «OTIaBIuBass» MOJEKYIBI ¢ COOTBET-
CTBYIOLIMMH NIapaMeTPaMH, Halll IEMOH BBIHYXK/IEH OY/ET naxaTh, KaKk
tpakTop. Ifo3ToMy MoBEIMICHHE COOCTBEHHOH 3HTPOINHHU JIEMOHA C
JIMXBOH MEpPEeKpoeT TO MOHWKCHHE SHTPOINHNH, KOTOPOE OH MPOU3Be-
IeT B rase. SIcHO, 4TO MBI KM€EM JIEJI0 C KJIACCHYECKNM BEYHBIM JIBU-
raTeJeM BTOPOro poja.

OpHako MOCTONTE: SHTPOIHIO Ta3a-T0 JEMOH, KaK HU KPYTH, MOHH-
3u... A Beab 370 nues!.. IlycTs cyMMapHasi SHTPONHS HEKOH CHCTEMBI
(ckaxeM, Beenennoit) HeoOpaTnMo Bo3pacTaeT — Hy M JagHO. MBI Ke
3aiMeMces TeM, 4TO OyIeM TOKa b HO IOHWXKAaTh SHTPOIIHIO U TIOBHI-
HIAaTh YIOPAN04EHHOCTh — HACTONBKO, HACKOJIBKO HaM HY»xHO. KoHeuHo,
B IPYTHX 4aCTAX CUCTEMBI SHTPOIMS IIPH 3TOM BEIPACTET, HO HAM-TO 4TO
3a neno? Peanusyem nu takoi cueHapuit? Pazymeercs. Cama sKiu3Hb BITOJ-
HE MOXXET PacCMaTPHUBAThCs Kak IPUMEP TAKOTO JIOKAIbHO20 HADYUeHUA
3aKOHa HeyObIBaHMSA 3HTponnu. OcHOBaTelb KBaHTOBOW MEXaHUKH
3. lllpeanHrep B cBoeH 3aMeuarenbHON KHUTE «YTO TaKoe ®U3HB € TOY-
K1 3pEHUs (HU3MKa» UMEHHO TaK M ONpeleiseT ee — Kak paboTy crenu-
aJIBHBIM 00Pa30M OPraHU30BaHHON CUCTEMBI [10 HOHUMCEHUIO COHCMBEH-
HOIl IHMPONUU 3G CHEM ROGHILUEHUA INMPONUU OKPYIHCAIOWieli CPedbl.

OTOT MOAX0J CTal JOCTATOUHO TPANMIMOHHBIM, HO OH TauT B cebe
psa MOABOAHBIX KAMHEH — HEe HAy4HOTO, MIPAaB/Ia, a ckopee gpritocodeko-
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o nnaxa. B pamkax Takoro Bamisga Ha IpoGiieMy SHTPONHMs (BIONHE
3aypanHas GU3HUECKas BeTMYNHA) HE3aMETHO NPHOOPETAET OTYETNHBLIE
HEPTBI HeKoero Muposoro 31a, a HopMansHOE GyHKIHOHUpPOBaHKE KK-
BBIX CHCTCM BIPYyT pa3spacTaeTes A0 MAaCIITab0B MI06AIbHONO IIPOTHBO-
crostaud cun Ceeta n Tomet. (Crenyer 3aMETHTD, YTO OHBIE XKUBBIE CHC-
TEMEI BBITIAZAT IIPH 3TOM OTHIOAb HE TONKHEHOBCKHMH paLuapsamu, o6o-
porstommu Ilenenopckue mons or BomHCTBa Yeproro Bnacrenuna, a
TICpeIyraHHbIM MaNBYMIIKOH, KOTOPHIH Ge3HaneKH0 BBIYCPIBIBACT PiKa-
BOW KOHCEPBHOM GaHKOM BOJY, OBIOLIYIO U3 mIeeii noaku.) ITostomy Her
HITICTO yIMBUTENBHOTO B TOM, YTO HEKOTOPHIC y4EHBIE Ha [TOTHOM cepb-
€3¢ CHMTAIOT BIOPOE HAalo TEPMOANHAMUKY PH3NUECKHM BOIUIOUIEHHU-
eM [lbaBona. Hy a pa3s ects JbsaBOIN, TO Bo3HMKaeT HEOoOXOAMMOCTD i
PABHOBECHS BBECTH B KapTHHY Mupa 1 Bora (kak Hexoe AHTHIHTPOIHMH-
HOC, Oprafusyiouiee Ha4alo); ¢ 3TOr0 CaMOrO MOMEHTA BECh KOMILICKC
TIPOGIIEM, CTPOTO rOBOPS, HIBIMACTCS U3 ctepsl HayKy U mepexoauT B
chepy 6orocnous. B mobom CIIy4ae, )KU3Hb B CBOEM IIPOTHBOCTOSHUH
3aKOHY HeyObIBAHNSA SHTPOINH BBIMIAIAT 06peueHHoM Ha cyry6o obopo-
HHTCILHYIO CTPATETHIO, YTO HCKIIOYAET TIOBBIICHHE CIOKHOCTH ce opra-
Hu3aunu. B pamxax taxoro moaxoma AunemMa, chopMynupoBaHHas
P. Kannya (1973) - «MoryT nu u Kapro, u {apsus 6s17s IPaBBI?y, nei-
CIBUTCIBHO KaXETCs HE MMEIOILEH pelleHH .

3neck HEobXOaNMO OMMEPKHYTH OZIHO (yHNAMCHTAILHOE PasInYKe
MCK 1y TEPMOIMHAMUKOH (CBA3AHHOM «KPOBHBIM POICTBOM» C XUMHEIH),
C ONHOH CTOPOHBL, U Beeit rpoueit ¢usnkoi (Boipocmueit, Tak un HHaye,
13 KIACCHYECKOH MEXaHUKH) —~ ¢ ApyToii. B kIaccuyeckoii JNHUHAMHKE Bce
TPOUCCCEHL ABAAIOTCA 06 PATUMBIMH (3TO GopmynupoBany B sBHOM
BHAC BCe ec ocHoBarenu, Hanpumep, Tanwieil u I IOMTEHC), a KapTuHa
MHpa — JICTCPMMUHUCTHYCCKON: €CIIH HEKOE CyLIECTRO (memoH Jlaraca)
Oyzer 3HaTh 6ce HapaMeTphl COCTOsIHUA Beenennoit B nexuit momenm
BPEMEHH, TO OHO CMOXET M TOYHO MPEICKA3aTh ce bydywee, u 1o meno-
YaHIIUX JeTanci PCKOHCTPYHPOBATh npouinoe. U3 o6patumocTy xe ¢du-
3MHCCKUX MIPOLECCOB CENYET, YTO 6peMs He ARIACTCA OGBEKTHBHOI pe-
a7bHOCTBI0, @ BBOAUTCS HaMK JIMIIb A7 COBCTBEHHOTO ynobcTBa — Kak
HYMEpAaLHA NIOpsaKa COOBITHH: TITaHETHI MOIYT obpamarscst Bokpyr Conn-
LA KaK BIICPCA, TAK M HA33/| MO BPEMEHH, HUYCTO HE M3MCHSS B CAMUX
OCHOBaxX HEIOTOHOBCKOH cHcTeMEI. PeBomonpus, Ipou3BencHHas B hu3n-
Ke DHHINTEHHOM, 3Toi cdepsl He 3aTpoHyNa, a ero OKOHYaTCIbHOE CYXK-
/ICHHUE HA Ceil peMeT riacuT: «Bpems (xax u HeoOpaTumMocTs) — He Go-
JIEC HCM HIMO3Us). CrydalHOCTH TakKe He HAIUIOCH MECTa B TOH Kap-
THHE MHpa, 4T0 Co3iaHa DUHITEHHOM; IMPOKO U3BECTHa ero YeKaHHas
dopmymuposka God casts the die, not the dice (Bor ue UTPAET B KOCTH).
Haxe keanmosas mexanuxa, Hanbonee OTIUYHAS 0 CBOEH «MIEON0THI)»
OT BCCX IPOTHX (PU3HUECKHMX IUCUMILTMH, COXPAHAET 3TOT B3I Ha [PO-
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O7eMy BPEMCHH: B JIC)KAIlEM B e¢ OCHOBe ypasnenuu IlIpedunzepa Bpe-
M5 0CTAeTCA OXHO3HAYHO 0OpaTHMBIM.

[TpUHIUIIHANBHO UHYI KapTHHY MHpa pHCOBala TEPMOAWHAMHKA.
3necs aHatoroM BeeneHHOM sBsCcs HE 4acOBOH MEXaHM3M C OeCKOHeU-
HBIM 3aBOJIOM, & ITAPOBOM JBUraTEC/b, B TOIIKE KOTOPOro Oe3BO3BPATHO
cropaet tormnuBo. CornacHo BHT, 3ta MupoBas MauluHa TMOCTEIIEHHO
cOapnseT 060POTHI, HEOTBPATUMO NMPUONMKAACH K TEIIOBOM CMEPTH, a
IIOTOMY HH OJHH MOMECHT BPEMEHH He TOXaecTBeH npensiaymemy. Co-
OBITHSA B LICIOM HEBOCIIPOU3BOIUMBI, 8 5TO 03HAYAET, YTO BpeMs obnaja-
€T HAIIPaBICHHOCTBIO, MJIH, COTTIACHO BBIPAXKECHHIO A. DIIHHITOHa, Cy-
mecTByeT cTpesia BpeMeHH. Oco3HaHHE MPHHIMIIHAIBHOIO pasiudus
MEXAY ABYMS THIIAMH IPOLECCOB — 00paTHMBIMH, HE 3aBHCSIIUMH OT
HAIIpaBICHUA BPEMEHH, U HCOOPATHMBIMH, 3aBUCATIIMME OT HEro, — co-
CTaBJIsACT CaMy OCHOBY TepMOIHMHAMHKU. [IOHATHE 3HTPOIIHH AJIst TOTO H
05110 BBEAEHO, 4TOOBI OTIIHYATH IIEPBBIEC OT BTOPBIX: BHTPOIIHS BO3pac-
TAET TOJIBKO B PE3y/bTaTe HE 0 6 p aTH MBI X Hpoueccos. [Ipu 31oM, kak
saxmouaer W, TIpuroxun, «ctpena BpeMECHH» MposBiseT cesl JHUIb B
COYETAHHH CO CIYYAHOCTBIO: TONBKO €CIH CHCTEMA BeaeT cebst 1ocTa-
TOYHO CITy4aiHBIM 00pa3oM, B €€ OITMCAHHH BO3HHUKAET PEANBLHOE PA3IH-
YHe MEXIY POULIBIM U OYyIYIIUM, H, CIEA0BATEIBHO, HEOOPATHMOCTS.
KaptuHa MHUpa CTAaHOBUTCS CIMOXACIMUYECKOU — T. €. TOYH O IIpEICKa-
3aTh U3MCHEHUS MHUPA BO BPEMCHH NMPHHUUIHAlbHO HEBO3MOXK-
HO, a ToTOMY AeMoHa Jlannaca ciexyer OTHpaBUTh B OTCTABKY 3a II0JI-
HOM €ro 6€CIONE3HOCTBIO.

B XIX Beke u3ywanu nuiib Haubosee NpocTsie (3aMKHYTHIE) CHCTE-
MBI, HE OOMEHHBAIOIIHECS ¢ BHEUIHEH Cpeaoi HY BEICCTBOM, HH 3HED-
I'ME; IIPH 3TOM B IICHTPE BHUMAHUS HaXOXWIAch KOHEYHAs CTAaus TEP-
MOIHHAMHUYECKHX IIPOLIECCOB, KOTAa CUCTEMA NTPEOBIBACT B COCTOSNHHH,
OIM3KOM K paBHOBECHI0. ToraanHss TepMoaHaMHUKa ObLi1a pABHOBECHOH
TepMOAHHAMHKOH. YIMCHHO paBHOBECHBIE COCTOSHHS (B pa3peXeHHOM
rase) u3yyan bonbmMan, ¢ yeM U Oblia CBS3aHa IIOCTUrIIas €ro TBOpYE-
CKasl Heya4a: ropsv0 BOCIPHHSB UACKO 3BOMIOLMH (XOpPOILIO H3BECTHA €10
omeHKa: «JleBaTHaqUAaTEIi BEK — 31O Bek JlapBuHay ), OH MOTPATHI Maccy
CHI ¥ BpEMECHH Ha TO, 4TOOBI JaTh DApBUHU3MY CTporoe Quinueckoe
000CHOBaHHKE, HO TAK K HE CyMen 3Toro caenars''. bonee Toro, BBeneH-
HBI UM MPHHIAI MOPSIKA HAJIaraeT NPsSMOii 3aI1peT Ha BO3HUKHOBEHHE
OpraHU30BaHHBIX (M II0TOMY MEHEE BEPOSTHBIX) CTPYKTYp U3 HEOPraHu-

I CrosButyio nepex bonsumanom npobiemy B 1983 rogy yranocs pemuts
IO. JI. KinuMOHTOBUYY, CTPOTO JOKA3aBLIEMY BO3MOXXHOCTH YMEHBILEHHS IHTPO-
MU B MIPOLIECCE CAMOOPraHU3AMH — HO TOJBKO JUISL OMKPbIMbLX cUCMeM. S-T€0-
pema KiinmMoHTOBHYA SBIISAETCH AHAJIOTOM CYLIECTBYIOUICH U1 3aKPHITEIX CHCTEM
H-reopemsr BonpuMana, macsuiei, 4T0 SJHTPOIHS CHCTEMBI MOHOTOHHO BO3pac-
TAeT M OCTAETCH HEN3MEHHOM IPH JIOCTH)XEHHH PABHOBECHOTO COCTOSHHSL.
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3OBaHHBIX, T. €. Ha IPOTPECCUBHYIO 3BOMIOLMIO. Ha HepaBHOBeCHBIE e
TPOLICCCHI B TO BPCMs CMOTPEINH KAK HA HCKIIIOUEHHS, BTOPOCTCITCHHDIC
ACTAIIH, HE 3aCITYXKHBAIOWIHE CACOHATBHOTO H3yYeHHUS.

Heine curyauus xopenssim 00pa3’oM W3MEHHIIACh; KaK pa3 3aMKHY-
THIC CHCTCMBI TCIIEPh PACCMATPUBAIOT KAK CPABHUTENBHO PEKHE HCKITIO-
HCHUA U3 npasuia. IIpu sTOM 68110 ycTaHOBIEHO, UTO B TEX OMKPLIMBbIX
cucmemax, UTO HAXOMATCA B CHIBHO HEPABHOBECHBIX YCIOBUAX, MOT'YT
CIOHTAHHO BO3HUKATh TAKHE THITbI CTPYKTYP, KOTOPBIE CIIOCOGHBI K
CaMOOpraHU3aluHy, T. €. K IEPEXONY OT OeCropsKa, «TeMI0BOTo Xaocan,
K YHOpANOuCHHBIM cocTosHUAM. Co3marens HOBOH, HepPaBHOBeCHOI
TepMoauHamMuKH IIpurokun Hasean 5Tu cTpyKTypaI JMUCCHUIIATUBHEIMH,
CTPEMACDH NIOMYEPKHYTH 1APAJTOKC: IPONECC AUCCHITALMH (T. e. 6e3B03-
BPATHBIX IOTCPb SHEPTHH) UTPACT B MX BO3HUKHOBEHHU K O H C T PYKTHUB-
HY 0 ponb. Oco6oe 3HaYCHHE B ITHX IPONECCAX HMEIOT $aykryaunu —
CIy4alHBIC OTKIOHCHUS HEKOM BCJIMYMHBI, XaPaKTEPU3YIOIIEH CHc-
TEMy U3 OONBUIOIO YKCNA EAMHHL, OT ee CPeIHEro 3HaueHus (OfHa U3
KHHT Ilpuroxkuna tak u HassiBaercs — «Camoopranusanus B HepasHo-
BCCHBIX chcTemax. OT AMCCHITATHBHBIX CTPYKTYp K YIOPAZOUCHHIO Ye-
pes puykTyamuuy).

OmHuM U3 IpocTeiiumx ciyvacs Takol CrIOHTAHHOI CaMOOpraHu3a-
LHH ABIACTCA Tak Ha3blBaeMas HeyCTOHYMBOCTEL Benapa. Eciu Mo Oy-
ACM TI0CTCNICHHO HATPCBATH CHU3Y HE CIHIIKOM TOJNCTBIA CIIOH BA3KOH
KHIKOCTH, TO 110 OIIPEEICHHOTO MOMEHTA OTBOJ TEIIA OT HHYKHETO CII0s
XHJKOCTH K BEPXHEMY o0ecIieqyuBaeTes ONHOM NHIIb TCILIONPOBOHOC-
ThIO, 0€3 KOHBeKIMH. ONHAKO KOrya Pa3HHIA TCMIIEPATYP HHKHETO K
BCPXHETO CJI0EB 0CTHIacT HEKOTOPOTO II0POTOBOTO 3HAYCHHUS, CHCTEMa
BBIXOIUT U3 PABHOBECHS H IIPOMCXOHUT NIOpa3UTEbHAS Bep. B Haweil
KHIKOCTH BO3HHKACT KOHBEKIIHS, IIPH KOTOPOH aHCAMO/TH H3 MIITHOHOB
MOJICKYN BHC3AIHO, KaK 110 KOMAH/IE, IPUXOAAT B COTTACOBAHHO e
ABHKEHUE, 00pasyst KOHBEKTUBHBIC SUCHKH B dopme npaBmILHEIX MeCTH-
YTONBHHKOB. JTO 03HAYAET, YTO GONBIIMHCTBO MOJICKY/l HaYMHAIOT JBH-
TaTbCA € IIOYTH ONMHAKOBBIMI CKOPOCTAMH, 9TO IIPOTHBOPEUHT U TIONIONKE-
HHAM MOJICKYIAPHO-KMHETHYECKOH TCOPHH, 1 NPUHIMITY NIOPS/IKA bonsu-
MaHa U3 KJIaCCHYeCKOH TepMomuHaMuku. Eciau B knaccuueckoit
TEPMOUHAMUKE TEIUIOBOH ITOTOK CYUTACTCS HCTOYHHKOM OTEph (AUCCH-
MAIKHK), TO B AYeiikax BeHapa OH CTAHOBHTCSA HCTOYHMKOM nopsiaxa. [pu-
TOXHH XapaKTEPU3YET BOSHUKUIYIO CHTYAIIHIO KAK THTaHTCKYIO QUIyKTya-
1HI0, CTAOUTH3UpPYeMyI0 yTeM 06MeHa JHEPIUCH C BHEUIHUM MHPOM.

Eme 6onee ynusutensus sanenus CaMOOpraHU3aIuH, TPOUCXOa-
LHC B HCPABHOBECHBIX XMMHUCCKUX CHCTEMaX (HANPHMED, B TAK Ha3bl-
BACMBIX XHMHYeCKHX Yacax). Ecnu B sueiikax Benapa peus mua o co-
[IACOBAHHBIX MCXAHHYCCKUX JBHKCHHAX MOJNCKYIN, TO 37€Ch MbI
MMEEM ICI0 CO CTOJb XE COITACOBAHHBIMH, «KaK 0 KOMaHAC», HX
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XMMHYECKUMU TNpeBpalIcHUAMH. [IpenonokuM, 4To y Hac UMCEeTCA
COCY/ C MOJICKYJIAMH JIByX COPTOB — «CHHHMH» M «KpacHBIMH». [[BHXKe-
HHE MOJIEKYJT Xa0THYHO, ITO3TOMY B NIOOOH H3 yacTel cocyna KOHLECHT-
panus «CHHUX» H (KPACHBIX» MOJIEKY OyAET HECKOIBKO OTKJIIOHATHCA OT
CpenHeil TO B OIHY, TO B APYT'YI0 CTOPOHY, a oOWIHH IBET peakIMOHHOM
CMecH J0/KEH OBITh (GUONETOBBIM ¢ 6€CKOHEYHBIMH IIEPEXOIAMH B CTO-
POHY CHHETO U KPACHOTO. A BOT B XMMHYECKHX 4acaX Mbl YBUUM HEUTO
COBEPUICHHO HHOE: LIBET BCEH pEaKIIMOHHOH cMecH OylNeT YHCTO-CHHHI,
3aTE€M OH PE3KO M3MEHHUTCS Ha YUCTO-KPAcHBIH, IIOTOM OIATh Ha CHHHA
u 1. 1. Kakx ormeuaet IIpUroxus, «CTons BBICOKAas YIOPSIOYEHHOCTD,
OCHOBaHHAs HAa COTVIACOBAHHOM I[OBEACHUHM MMILIHAPIOB MOICKYI, Ka-
JKETCA HENpaBaoNnono0HOM, U ecnu OB XMMHYECKHE Yachl HEMb3s OBLIO
HabNIoNaTh «BO IUJIOTH», BPSA KM KTO-HUOY1b NOBEpUI OB, YTO TaKOH
npouecc Bo3moxeH». ([lo moBoxy HocnemHEro cneayeT 3aMCTHTD, YTO
HepBOOTKpPHIBATEIO 3TOT0 THNA peaknuii b. I1. benoycosy npuninocs Ha
MPOTAKEHUH MHOTHX JIET 10KA3bIBATh, YTO JEMOHCTPUPYEMBIE UM — IIPH-
YeM UMEHHO «BO IIOTH»! — XUMHYECKHE JaCHl HE SIBISIOTCS MPOCcTO Go-
kycom.) IToMHMO XMMHYECKHX 4acOB, B HEPABHOBECHBIX XMMHUYCCKHX
CHCTEMAX MOTYT HaONIOnaTeCsd U HHbIE (POPMBI CAMOOPraHU3ALMH: YC-
TOMYHMBAs IPOCTPAHCTBCHHAS (U epeHIHanus (B HAICM IPUMEPE 3TO
03Hauaso 6bl, YTO IIpaBas IOJOBHHA COCYa OKPACHTCS B KPaCHBIH LIBET,
a jieBas — B CHHMI), WIH MAKPOCKOnUYecKue BOMHB XHMHYECKOH aKTHB-
HOCTH (KpacHBIE K CHHHE y30Pbl, Ipoberarowiue 1o puonetosomy Gony).

OpHaKo aas TOTO, YTOOBI B HEKOH CUCTEME HAYalIUCh NIPOLECCHI Ca-
MOOPraHH3AIKH, OHA JOJIKHA OBITh KAK MUHHMYM BBIBEZICHA U3 CTaONIIb-
HOTO, PaBHOBECHOTO COCTOSHHs. B sueiikax beHapa HEycTOHYMBOCTH
HMEET IIPOCTOE MEXaHUYECKOE NpoHCXokKAcHHe. HKHuk clon Kuaxo-
CTH B pE3y/IbTATE HArPEBA CTAHOBHUTCA BCE MEHEE IIOTHBIM, H LCHTP TH-
KECTH CMElacTCs BCE Majbllie HaBepX; [0 AOCTHXEHUHU XC KPHTHYC-
CKOM TOYKH CHCTEMa «ONPOKHABIBACTCS» U BO3HHKAeT KOHBeKuu. B xu-
MHYECKHX CUCTEMaX CUTYaIUs CI0KHEe. 31€Ch CTAIHOHAPHOE COCTOSHUC
CHCTEMBI IIpeacTaBiseT cob0i Ty CTafUIO €€ Pa3BUTHU, KOINa lIpaMas u
o0parHas XUMHYCCKHE PEaKI[MH B3aHMHO YPaBHOBECIUHMBAIOTCS H H3MC-
HEHMs KOHIICHTPALUH PEarcHTOB IpeKpaluaioTcs. BoipecTd cuctemy u3
3TOTO COCTOSHUSA OYCHBb TPYAHO, a B GOIBUIHHCTBE CIy4acs ~ IIPOCTO He-
BO3MOXKHO; HE 3PA PEAKI[UH THIIA «XMMHYECKUX YacOB» OBUTH OTKPHITHI
MG HETAaBHO, B 50-¢ roasl MHHYBIIEro Beka (XOTS UX CYLIECTBOBAHHE
ObITIO TEOPETHYECKH IIpEjICKa3aHo MaTeMaTHkoM P. Bonsreppoii eme B
1910 roxy). ns Toro, YT06B YCTORYHBOCTH CTAIIHOHAPHOIO COCTOAHHUA
0Ka3aJ1aCh HapyLICHHOM, €CTh OHO HEOOX0AUMOE (HO HE OCTATOYHOE)
YCIOBHE: B EITH XUMHUCCKHX peakHi, IPOHCXOAIHNX B CHCTECME, IOJIXK-
HbI IIPHCYTCTBOBATH ABTOKATATUTHYECKHE UKIBI, T. €. TAKHE CTA/IUH, B
KOTOPBIX IPOAYKT PEaKINH KaTATU3HPYET CUHTE3 caMoro cebs. A Bens
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MMCHHO aBTOKAaTa/IHTHYCCKHE IIPOLICCCHI, KAK MBI 3HAEM U3 [TIABLI 4, co-
CTaBJISIOT OCHOBY TAaKOTO IIPOIECCA, KAK KH3HB.

Hrak, xu3ne MoxHO PacCMaTpUBATh KaK YaCTHBIA Cily4ail B psgy
TPONCECCOB XMMUECKOH CAMOOPTaHH3aLMK B HEPABHOBECHBIX yCIOBH-
AX, HIPOMCXOAAIMX HA OCHOBC aBTOKaTann3a. MHTepecHo IIPH 3TOM CO-
TNIOCTaBHTE )y HKIHOHUPOBAHHE KUBBIX 00HCKTOB 1 CaMOOPraHH3YIOIIHX -
¢4 HCOpraHuCcKuX cuereM. B npumepax camooprarusanmy, u3sectayix
U3 HCOPTaHMYECKOH XUMHH, YUACTBYIOIME B PEAKITHAX MOJIEKYIIBI 11pO-
CTBl, TOTIa KAK MCXaHU3MbI PCAKUUH CIIOKHBI. Hanpumep, B peakuun
benoycosa — Xa6oruuckoro (OKMCIICHHE MAIOHOBOM KHCIIOTHI 6poma-
TOM KaJTust, KaTaIH3UPyeMOC COMSMH LIEPHs) HACUMTHIBACTCS OKOJIO TPUI-
LaTH TIPOMEXYTOYHBIX NPORYKTOB. B npumepax sxe CaMOOPraHH3aIMH,
M3BCCTHBIX U3 GHONOTHH, CXeMa PEAKIIHH, KaK HpaBUIIo, IIPOCTa, a yua-
CTBYIOLIHC B HEH MONEKYIIBI (GCIKH, HYK/ICHHOBDIC KHUCJIOTEI) OUYEHE CIIOK-
Hbl ¥ cnieunuunsl. I10 pasnuyue npencrapasercs [Ipuroxuny upes-
BBIMAHHO BAXHBIM, COOTBETCTBYIONUM yHraMEHTaNEHOMY paznHumIo
MEXIy buonorueit u Gusnkoit: «Y GHOTOrHYECKHX cUCTEM (B OTIHUYHE
OT pU3HYecKHX. — K. E.) ecms npownoe. Obpasyromue ux Monexys —
HTOr IPCAMIECTBYIOMIEH SBOMIOUY, OHH ObLTH omobpansl 1is y4actus
B aBTOKATAIMTHICCKHX MEXaHH3Max». DTOT BBIBOJ BIPAMYIO IIEPEKIIH-
KaeTes C M3BECTHHIMHM HaM 110 I1aBe 4 10cTpoeHusMA M., DiireHa o camo-
OpTaHH3ALIUK MOJICKY/ Ha OCHOBE MATPUYHOM PEIIPOAYKIIMH U €CTECTBEH-
HOro orbopa.

Hymaro, He Gyner ommbkoit CKa3arb, YTO OYyPHO pa3BUBAIOMIAACS He-
PaBHOBCCHas TCPMOIMHAMKKa OyKBAIBHO HA HALUKX [M1a3aX MCHSET BCIO
KapTHHY MUpa, B KOTOPOM Mbi xuBeM. Hanpumep, BTOPOC HAYaJI0 TEPMO-
AMHAMHMKH NIPHOOPETAET B HEM COBEPIICHHO HHOH dunocodckuii cmics,
100 MMEHHO SHTPOIHS SBNSCTCH TCM CAMBIM «CBIPbEM, U3 KOTOPOIO
AANCCUTIATUBHBIC CTPYKTYPBI MOTYT CO3/aTh (2 MOIYT M HE CO3ATH — 3TO
Aeno ciy4vas!) 6onee BRICOKYIO, yeM IpEXJIE, yNOopsI04EHHOCTS. s Hac
XKe 31ech HanboIeC CymECTBEHHO TO, 4TO B ce paMkax npouecc npouc-
XOXICHHUSA XKU3HU TEPSCT CBOIO AGCOMOMuYI0 YrUKansnocns (a BMecTe ¢
HEIO ~ H COIY TCTBYIOWHIT MECTHYECKHIA OPEON) i CTAHOBHTCS OOBIYHOM,
XOT W YpC3BBIYANHO CNOXHOM, HAY Y HO i npobnemoit. Kax mumer
Ipuroxun, «crapas npo6nema IIPOUCXOKACHUA XKU3HH IIPEACTAET B HO-
BOM CBCTE. 3aBE/IOMO SICHO, YTO JKH3Hb HECOBMECTHMA C IPHHIUIIOM I10-
pinka bomeumana, HO He nporuBopeuuT TOMY THIIY IIOBEACHHUS, KOTO-
PBIi yCTaHABIUBACTCSA B CHIIBHO HCPABHOBECHBIX ycnoBusax». UM nanee:
«Paszymeercs, npoGnemMa pOUCXOKICHHS KU3HHU HO-TIPEKHEMY OCTaeT-
Cs BECbMa TPYIHOM, K MBI HE OKHIAeM B OTHKafIem OyayLIeM CKOIBKO-
HHOY b IPOCTOrO ee pemenus. Tem He MeHee Y HAUIEM IIOX01E )KU3HE
HICPECTACT POTHBOCTOATH «OOBIYHBIMY 3aKOHAM (DH3UKH, 0opoTbcs 1po-
THB HHX, YTOObI H30€XKaTh PENYTOTOBAHHOM Cii CyabOBI — rudenuy.



I'masa 5

Pannuii nokeM0pmuid:
JApeBHEMIIME caenbl 2KU3HU Ha 3eMuie.
Matsl u crpoMaTonThbl. IlpokapuoTHbIil MHP
U BO3HUKHOBEHHE 3YKAPHOTHOCTH

B «IIpoucxoxaeHuu Bunos» Y. JJapBHH 4E€CTHO H 4ETKO CHOPMYIIH-
pOBAJI BOIIPOCHI, Ha KOTOPLIC €0 TEOPHS HE 1aBajia (IIpH TOINAIIHEM YPOB-
He 3HAHUH) YI0BICTBOPUTENBHOTO OTBETA. JTO MOXKHO II0CTABHTS B [JTHH-
HBI# pAx HayuHbIX 3acayr Y. JlapsuHa, OnHHUM H3 CaMBIX CEPBE3HBIX BOII-
POCOB OCHOBATE b 3BOTIOIHOHHOMN TeOpHH cunTan Takol. M3sectno, uro
B KeMOpHIiCKUX 0TIIOXKEHUSX (Bo3pacTta 540 MIIH 1€T) IPaKTHYECKH O 1 -
HOBPEMCHHO IMOABISIOTCS UCKOIIACMBIE IIPEACTABUTEIH ITOYTH BCEX
OCHOBHBIX NOxpa3necHui *XUBoTHOTO Hapcrsa. Ilo unee, 310 HX mMOAB-
JICHHE OJKHO OBLTO IIpenBapsAThCs ATHTENBHBIM IIEPHOLOM 3BOMIONMH,
OHAKO pE€allibHBIC CIEABI 3TOIO IIPOLECCA ITIOYEMY-TO OTCYTCTBYIOT:
B [IPEIIECTBYOIUX KEMOPHIO CII0IX HCKOIIAEMBIX ocTaTkoB HeT. Huka-
kux. Hy uem rebe He «akT TBOpeHHs»?

OJHH U3 BEAYUIHX CICIHATUCTOB 110 ApeBHEHIINM GopMaM KU3HH
V. llond (1992), mpuBOAs COOTBETCTBYIOIIYIO LIUTATY, OTMEYAET, UTO HA
HpOTSHKEHUU 1I0YTH CTa JeT nocie nybnukanuu B 1859 roxy «Ilpouc-
XOXKICHUS BUIOBY» SCHOCTH B 3TOM BOIpoce He ImprbaBianocs. 310, 1o-
Xayryi, HEKOTOpO¢E crymeHue kpacok (B koHne XIX — Hauane XX BEKOB
U3 1OKeMOpPHICKUX c0eB OBLUIM BCe-TaKH OIIHCAHbI FHIAHTCKHE OHO-
KIETOYHEIC BOLOPOCIH AKpUmMAapxy ¥ BHICKAa3bIBAIMCH THIIOTE3B! 0 OHO-
JIOTHYECKOM IIPOCXOKICHUH CTPOMATOIUTOBBIX H3BECTKOBBIX IIOCTPOEK —
CM. Jajiee), HO CryLICHHE He CIUUIIKOM CHIBbHOE. B menoM npotepo3oi-
CKas M apXehckas 9psl, 00bCAUHACMbBIC B KPHIITO30H, HIH NOKeMOpHI
(cM. puc. 2), peficTBUTENBHO OcTaBanuCh «TeMHBIMU BEKaMH», OTKyna
HpAaKTHYCCKH He ObLIO «ITHChMCHHBIX MCTOUHHKOBY. Bee ceneHus 06
3TOM nepHome (a 3TO KaK-HHKAaK CEMb BOCHMBIX BPEMEHHU CYIIECTBOBA-
HUA Hallei NaHeTh!) IPencTapasin cOO0H TOMBICIBI, IIPOBEPKA KOTO-
PBIX Ka3anach HEBO3MOXKHOM.

Kaxk u3BeCTHO, 0Ca0UHBIEC TOPOIBI MOXKHO pa3fe/IuTh 110 HX IIPOUC-
XOXICHUIO Ha OHOreHHble, T. €. 00pa3ylouIHecs IIPH HEMOCPEACTBEHHOM
YYACTHH XKUBBIX OPraHU3MOB (HAIlpUMED, TUCUUK Men), H abnoreHHbIe
(nanpumep, necuanuk). B 1922 roxy B. . Bepranckuii, Hcxons U3 CTpyK-
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TYpBl H IFCOXHMHYECKHX OCOOEHHOCTEH pa3IMYHBIX 0CAMOUHBIX nopor,
BEICKAa3all TAKOC CYXICHHE: B ICONIOTHUCCKOH HCTOpHH 3eMTH He ynaer-
Csl OOHAPYXKHTB LIEpHOMA (CKOMB YTOIHO APEBHETO), KOTna 06pa3oBaHie
BCCX U3BECTHBIX JUIS HETO OCAIKOB IIPOUCXOMHIO GbI 3aBEOMO AGHOreH-
HBIM Ty TeM. CJICA0BATENBHO, 3aKITIOYAT OH, CCITH MbI OyneM TBepO cTO-
ATH Ha TI0YBC SMIMPUYCCKUX 0600IEHNH (a He BCAKOTO pofa «obmux
cooOpakeHHit»), To HaMm IpueTCs NPU3HATE, YTO HCUIHYL CYULecmEosa-
71a Ha 3emne 6cezda — «buochepa 2eonozunecku seunay. ot HECKOJIb-
KO OUIapaliMBAIOIHiA BLIBOX MOXHO CTPOro nepedopMynpoBaTh B BUE
NPE3yMITIUK (CM. LONONHEHHE K Tase 1): «cnexyet CYMTATD, YTO JKHU3Hb
Ha 3eMyie CYIECTBOBANA H3HAYANBHO ~ 10 TeX 110D, II0Ka HE A0KA3aHO
0bpaTHOe» (10 TOro NpesyMIKks Gpia IIPOTHBONOIOKHOK). Tak BOT, B
TNOC/ICAHUC NECATUNIETHS B OONIACTH U3YYeHHS APEBHEHIINX dopM xus-
HH TIPON301IIIA TIOTHHHAS PEBOMIONMS, B XO€ KOTOPOii TOUKa 3peHUs
Bepuanckoro nonyunna Becsma secomsie dakTuueckue noaTeepxK ACHU.

Kax Mbl TOMHHM U3 taBsl 1, qpeBHeiilIe U3 H3BECTHEIX MHHEPAIOB
MMEIOT Bo3pacT 4,2 Myipp sieT (OueHKa Bo3pacta 3emiy B 4,5-4,6 mnpn
JICT OCHOBAHA HA aHAJIU3E BCIICCTBA METECOPHTOB M JYHHOIO IpyHTa).
Bospacr xe apesueiimmx nopog, s KOTOPBIX HAHICH yriepon 3agedomo
OpeanutecKozo npoucxoycoenus (B yrnepose, NpHHMMABILEM KOFIa-1u60
YHaCTHE B peaKuusx GOTOCHHTE3a, HEOOPATHMO MEHSETCS COOTHOMIC-
Hue u3oronos “C u °C) cocrasnser... 3,8 mapn ner. Lndpa, cornacu-
TECh, Hecnabast U cama 110 cebe, 0HaKo TYT €CThb €Il BaXXHOE JOTIOHH-
TenbHOE 00CcTOATENBCTBO. [Ieno B TOM, yTo topmaunio Ucya s I'pennan-
AWK, rae OblIH 0OHAPYKEHBI 3TH YITIEPOIUCTHIE IPOCIIOH, COCTABISIOT
6006we Opegnelivue na 3emne ocanouHble 10poasl. 3HAYHUT, I1EpBBIC
AOCTOBEPHBIC CCABI XU3HHU IOABNAIOTCSA Ha 3¢MIE O THOBPEM e HH 0
¢ NICPBEIMU OCTOBCPHBIMHU CIEAAMH BOMbI. A IOCKOJIBKY HCKOMAEMbIC
MOTYT COXPaHSTHLCS TOJIBKO B 0CAJI0MHBIX 1OPOAAX (33 PEXYAMIIIMY He-
KJIFOHMCHAAMM, BPOIC 3aXOPOHCHHUIA 110]] BYIKAHUYECKMMH [1EII0NANAMK
M T. IL), TO MOXHO CHOPMYIHPOBATE U TAK: JNOCTOBEPHBIE CNICARI KU3HH
H3BCCTHBI B ICOJIOTMYCCKOM JIETONHCH 3eMiH ¢ TOTO CamMoro MOMEHTA,
KOIZa BO3HUKACT IPUHIUNIHANbHAS BO3MOXHOCTE ux puk-
cauuu. Takum o6pasom, «apesymmmus Bepuanckoro» crana teneps
paKTHIECKU HEYAIBUMOI.

Ewe nenaso 6nonoru ysepeno pHcoBanu (HCX0as U3 06WHX c006-
PaXxCHuUi) Takyto kapTuHy. CaMblif JUTMHHBIH OTPE30K B HCTOPUH 3eMiu
NPUXOAUIICSA Ha 00pa3soBaHHE 1CPBBIX GHOMOTHYECKUX CHCTEM M3 Heop-
FaHH4YeCKOH MaTepun. Heckonsko MeHbluee Bpems 1OTpebOBaIOChE Ha
BO3SHMKHOBCHHE IIEPBBIX KNETOK, H UMb IIOCIE 3TOTO HAYATICS BCe YCKo-
PAIOMHMIACS NPOLIECC COBCTBEHHO GHONOTHYECKOM 3BostonuH. [lepBrimu
KUBBIMH CYLIECTBAMH OBLIH TETEPOTPOQHBIE MHKPOOPIraHU3MbI (eeme-
POmpogel), MUTABIIKECS «NEPBHYHBIM OyLOHOMY» — TOH OpraHHKOM,
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4TO B U30BITKE BO3HHKAJIA B IIEPBUYHON aTMOCdepe U OKeaHe B pe3ylbTa-
TE IPOIIECCOB, YACTHYHO CMOACTHPOBaHHBIX MunepoM. 3areM yxe Bo3-
HUKJIH ¥ d8mompogsl, CAHTE3UPYIOIHE OPTAHHKY U3 YITICKHUCIIOrO ra3a H
BOJIBI, UCTIOJIB3YA UL 3TOTO SHEPIHIO OKHCIMTENIBHBIX XUMHUECKHX pEak-
Ui (xemoagmompoghut) UK COMTHEYHOTO cBeTa (pomoasmompoghet).
OnHako peanbHsie (aKThl BHIHYAMIH OTKa3aThCs OT 3TOH yMO3pPH-
TENBLHOM cXeMpl. B uncne npovero He HallIH HOATBEPXKACHHH U IIpea-
cTaBIeHUA 00 MCXOIHON reTepOTPOPHOCTH KMBBIX CYIIECTB; Cydd I10
BCEMY, aBTOTPOGMHOCTS U reTePOTPOPHOCTL BOSHUKIH O THOBPEMEH -
Ho. OIMH U3 BEAYIUX CICIUATUCTOB 110 MUKPOOHBIM coobuecTBaM
I. A. 3aBap3uH oOpaniaeT BHUMaHHE Ha TO, UTO «IIEPBHYHBIN OyIbOH»
JaXe TEOPETHYECKU HE MOT OBITh MCTOUHHKOM ITHIUH A/ «IIEPBUYHON
MU3HUY, T. K. ABNACTCH KOHCUHBIM, HCYEPIBIBAE MBI M DPECYPCOM.
ITOCKOMBKY KUBBIE CYUIECTBA Pa3sMHOXKAIOTCS B FE€OMETPHYECKOH IIpO-
rpeccuu (BCIIOMHHUTE BCSKOTO POJia 3aHUMATEbHBIE 3aJaUKH O IIOTOMKaX
OJHOM GaKTepUH, 3aIOTHAIOIIHUX CIIepBa HAIIEPCTOK, IIOTOM JKEeJIE3HO10-
POXHBIH COCTaB U T. A.), IOTOMCTBO MEPBBIX XE€ reTepoTpodoB TOIKHO
06110 Ob1 COXPATH BECH 3TOT «OYIBOH» 32 COBEPLICHHO HUUTOXHOE BpeE-
Ms; TTOCJIE 3TOTO BCE OHH, ECTECTBEHHO, MPYT OT I0JIOAA — H U3BOJIBTC
CO03/1aBaTh XU3Hb Ha 3eMiie 110 HOBOil. He MeHplIINE HETPUSTHOCTH, BIIPO-
qyeM, OKUIAI0T H YUCTO aBTOTPOdHYI0 OHOCEDY, KOTOpast B TOM JKE TEM-
1e (M ¢ TeM e KOHCUHBIM pe3yabTaToM!) CBSKET BECh YITIEPOJI Ha IlaHe-
TE B BUAC HEPa3J0KHUMBIX BEICOKOMOJIEKYISPHBIX COEIMHEHHH.
[TepBUUHOCTH XeMOABTOTPOGHOCTH (OTHOCHTENBHO (OTOABTOTPO G-
HOCTH) TOXE IIPHHATO OBIIO CUMTATE HECOMHEHHOM; CEPhE3HBIM apTyMCH-
TOM TYT ABIAETCA TO 0OCTOATENBCTBO, YTO apxebakmepuu (Haubonee
apXauyHBIC U3 BCEX npokapuom) — MMeHHO aBToTpodsl. Ho u 3xecs, kak
BBIACHUJIOCH, BCE HE TaK YK O4eBHIHO. Monekyna GoTocHHTE3HPYIOIIE-
TO MUTMeHTa (HarpuMep, XJ0po¢Hiia) IIOII0INAET KBAHT CBETA; B NAlb-
HeifllleM SHEPTUA 3TOTO KBaHTA HCIIONB3YETCS B Pa3lHYHBIX XHMHYE-
CKHX IIpeBpalleHiaX. Tak BOT, €CTh CEPbE3HbIE OCHOBAHHU IT0JIATATH, UTO
HepBUYHOM GYHKIHEH 3THX TUTMEHTOB ObLIa IIPOCTO-HAIIPOCTO HE W T -
panu3anus paspylIUTENbHOH JUIs opraHu3Ma (1a M BooOuwe ais
n1060# BEICOKOMOJIEKY/IAPHOH CHCTEMBI) SHEPIHH KBAaHTOB yIbTpadHO-
JIETOBOTO M3yUEHUA, OCCIPEIIATCTBEHHO IIPOHUKABUIETO B T€ BPEMCHA
CKBO3b JIMNICHHYIO 030HOBOTO ciosi arMocdepy. Briocnencrsuu te, x10
NPUCITOCOOUICS e U MCIIONB30BaTh 3Ty SHEPTHIO «B MUPHBIX HCIIAXY,
pasyMmeeTcs, Oy MM THIaHCKHE IPEHMYIIECTBa, OTHAKO caMma I10 cebe
«paguanuoHHas 3amura» JHK 1pu momomy nurMeHToB 10mkHa Oblna
copMHpOBATHCA CIE Ha CTaUH AOOPraHH3MEHHBIX rHIepuukIoB. [To-
HATHO, YTO JOBOIUTH 3TY 3aIUTY A0 COBCPIICHCTBA HMENO CMBICI THIIL
TEM M3 HUX, KTO OOMTAI B MOBEPXHOCTHOM cnoe okeana (10-mer-
pOBEII C0# BOABI ITONHOCTBIO 3alIMILAET OT ynbTpaduonera ook

76



MHTCHCHBHOCTH); IMCHHO OHH, CyJIf 110 BCEMY, K TAJH HAYao dotoasTo-
Tpodam, Tora Kak [TyGHHBI OCTAIHCD B PACIIOPSKCHHK XEMOABTOTPO(OB.

Ecte ¥ npsiMete nokasarenscrea CymecTBoBaHHA GoT0aBTOTPOGOB ¢
CaMBIX IABHUX BPEMCH (IpEBHEMIIME OPraHU3MbBI U3 popmayuu Ucya,
KaK Mbl IIOMHHM, OBLIH MMEHHO dorocunTesupyromumy, a B 1opomxax
BO3pacTa 3,1 mupn ner comepXarcs ocTaTky Xnaopodunna — ¢puTaH u
TIPUCTaH — U aXKe HEPA3NOKUBIIMACS IHAHOGAKTEPHAIBHBIH TUIMEHT
¢mrobuIMH), HO TOpa3o HPOIIE OTCIICIKUBATE ACATENBHOCTE POTOABTO-
TPOGOB 110 OIHOMY M3 €€ 110 6 0 4 H bl X NPOAYKTOB — KHCIOpoxy. Briep-
BBIC TaKOW aHanu3 Ob11 posenen JI. Bepxuepom u JI. Mapmannom (1962);
OHH IPHIIH K BBIBOZY, YTO KONTHYECTBO KHCIOPOAA Ha 3emile pociio Ha
IPOTAXKCHUU BCCH €€ MCTOPHH ~ IOCTOSHHO, HO KpaiiHe MeajieHHo, U’
BILIOTE 110 Havama kemOpus atMocdepa ocrasanacs IpaKTHyecku Gec-
KHMCIIOPOaHO# (He 6onee 1 % OT ero HelHemHero KonuyecTBa). OnHako
AGHHBIC, HAKOIUICHHBIE K HACTOSWIEMY MOMEHTY, 3aCTABAIOT npenmona-
T'aTh, 4TO HACBIMICHHE ATMOCGEPHI KHCIOPOAOM IIPOH3OULIO ropa3ao paHb-
we, B 6osee OTHAICHHEIE BpeMeHa.,

B otnuume ot qpyrux armocdepHsix razon KHCIIOPOJ HE MOKET OBITh
HOJIyCH ITyTCM ICTa3a 1K MATMBI, [I03TOMY OH OTCYTCTBOBAI B HEepBHY-
HOH atMocdepe 3emuu, KOTOpas GbiTa BO CCTaH OB U T ensHOMi. 006
9TOM CBHACTCNBCTBYCT HAJIMYUE B APCBHENIIHNX, [IABHBIM obpa3om ka-
TapXEHCKHX, I0POJIAX NIErKO OKHCIISCMEIX, HO HE OKHCICHHEIX (necmor-
Ps Ha IpeOBIBaHUE Ha 3EMHOIA IOBEPXHOCTH) BEICCTB — TAKUX, KAK IPa-
¢ur (yrnepon), nasypur u . 1. Hebompuiue KOJIMYECTBA KHCIOPOAa, 06-
Pa30BBIBABIICIOCS B pE3ynbTare ¢homoduccoyuayuu MOJIEKYT 8005l ITOJ
JCHCTBHEM KECTKOTO YNETPahHOIETOBOTO H3/1y4CHUs, IIOTHOCTBIO pac-
XONLOBATMCH Ha OKHC/ICHHE IIOCTOSHHO BBIEIAEMbIX By/TKAHAMH aMMUa-
Ka, 3aKMCH yrepona, MeTaHa U cepoBonopona. OxHaKo ¢ OIIPEAENCHHO-
TO MOMCHTa B OK€AaHaX HadaiH 0Opa30BBIBATHCS TAK HA3BIBACMEIC IO~
J10CYaTLIe XKeJTe3HbIe PYAbI (1KeCMILTUTEI), IpEACTABISIOMHUE cOO0It
4epenoBaHue OCMHBIX 1 0GOTAIIEHHBIX OKHCIAMH JKeJie3a npocnoes. OHu
$bopmHpyIoTCs, KOTNA IByXBANEHTHOE (3akucHOE) xene30, BrIpaGoTas-
LICECS B PEIYNIETATE BYIKAHWYECKON AKTHBHOCTH | PACTBOPCHHOC B Mop-
CKOH BOIC, PEarupyeT B OBEPXHOCTHBIX CIIOAX OKEAHA C MONEKyNSPHEIM
KHCIIOpONOM, OKHCIISETCA 10 TPEX BAICHTHOTO (OKHCHOT0) H BHIANACT B
BH/IC HCPACTBOPUMOTO 0Cajika Ha 1HO. Takum 06pasom, Hauano o6paso-
BAaHUA pyN 3TOTO THIA (COCTOSIIMX B OCHOBHOM M3 F¢MaTHTa Fe,0, u
MarteTuta FeO - Fe,0,) o3HavaeT nossicnue na 3emiie 10CTaTOYHO MO
HOTO HCTOYHHKA MOJIEKY/NAPHOTO KHCJIOPOJA, KAKOBBIM MOTYT GBITH TOJIBKO
(DOTOCHHTE3UPYIOIME OPraHU3MD. Briepsrie pxecnunnurer nossisior-
s BCC B TOH ke dopmamuu Hcya; 310 Moxer CILY)KHTh HE3aBHCHMBIM
[TOATBEPXKACHUCM TOTO, 4TO COAEPHKAIEECS B HEH YIIICPOAUCTOE Belle-
CTBO NCHCTBHTENBHO NPHHAIERATO0 (OTOCHHTETHKAM (puc. 16).
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Puc. 16. Teonornueckne cBUIETEILCTBA H3MEHEHUI COCTaBa 3eMHOMU armoche-
PBI M YCIIOBHi Cpebl Ha NPOTsKEHHU nokemOpus H daneposos (no Schopf, 1992)

M CTOUHMK-TO KMCTIOPOaa BO3HHK, HO MUP €mIe Ha IPOTSKEHHH 10Ty -
TOpa MHJUIMAPIOB JICT 0CTABAJICS aHa3POOHBIM; 06 3TOM CBHUAECTE/ILCTBY -
€T HaJIHYKE B COOTBETCTBYIONIUX OTIIOKCHUAX KOHIOMEPAMO8 U3 ITHPH-
Ta (FeS,). 3adacTyro oHu npencTaBasoT co60i raibKy ¢ OTYCTIHBHIMU
cnenamu 06paboTKH ee TEUEHHEM — 3TO, KCTAaTH, IEPBOE CBUAETENLCTBO
CYHIECTBOBaHMUs Ha 3emie npecHuIX Bod. Ho Teky4ue Boabl HE MOTyT He
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ObITH XOpOLIO a3pHpPORAHBIMY, 1 TO, YTO CTONB JICIKO OKHUCIAEMOE BELIe-
CTBO, KaK ITHPUT, OCTAN0Ch HEOKUCIICHHBIM, CBHJICTCIILCTBYET O [TPAKTH-
4ECKH OECKUCIOpORHO atmoctepe. CoobmecTsa doroasrorpodos dop-
MHPYIOT B 3TO BpeMst CBOOGpasHblc KMCIOPOAHbIE 0A3HChI (Tepmun
I. Knayna) B 6eckucnoponmoit ITyCTBIHC; UX BO3MOXXHOCTE XBaTaeT Ha
CO3NAHHC OKHCIUTENBHBIX 06CTAHOBOK (H OCAXICHUE KeJle3a B OKMC-
HO# popme) nuns B cBOEM HCIIOCPENCTBEHHOM OKPY>KEHHH.

CHTyanus paankansHO H3MEHUITACH OKONIO 2 MIJIpJ €T Ha3a, Korna
TIpOnCce rpaBUTAMOHHOM Kb depeHnnannu Heap (cM. rnaBy 3) npusen
K TOMY, uT0 60/1b11a% YacTh Kenesa IEpelLIa B SAPO IIIAHETHl ¥ PacTBO-
PCHHOC B MOPCKOH BOZE 3aKMCHOE XKeJIe30 He MO0 YK€ BO30OHOBIATE-
CA IT0 MEPE BEIOBIBAHUSA M3 IUKIIA. DoT0aBTOTPODBI MOMYUHIH BOIMOK-
HOCTL 3aBEPIIKTH CBOIO THTAHHYECKYIO PAGOTY IO OKUCIEHHIO 3aKUCHO-
TOJKE/IC32 M OCANICHHIO CTO B BUJIC JKECITHILTHTOB; HMEHHO B 3T0 BpeMs
BOSHUKIIN BCC KPYMHEHIIME MECTOPOXIEHHS XKenesa, Takue, kak Kypc-
Kas MArHUTHas aHOManns. B nanpHeiuem pynst 31oro tuma yXke He 00-
PA30BEIBAIIKCE (33 HCKITIOYCHHEM O4EHb KPAaTKOTO 31H30/1a B CAMOM KOH-
1€ I0KEMODHS — 0 HEM Peyb MOWIET B [IaBe 6). Kucnopon, panee nonxo-
CTBIO PaCXOMOBABUIMIACS Ha 3TOT mpouecc, cTan TENeps Mano-1oMany
HAChILATL aTMocdepy; ¢ 3TOro BpemeHu ITHPHTOBBIC KOHITIOMEPATHI UC-
HC3IIH, 2 Ha CMCHY JOHHO-MOPCKHMM XeNe3HbIM py/iam NPUILTH TEeppu-
TCHHBIC (MMCIONINE HA3EMHOE TIPOUCXOXKNEHUE) KpaCHOYy8embi, T. €. Ipo-
LICCC OKMCICHUA JKE/Ie3a HAYATICA U Ha Cylire (pHC. 16). Apkwuit 06pa3 gis
OIHCaHHUA 3THX COOBITHH npuxyman I A. 3aBap3uH: OH Ha3BaJ UX Bpe-
MCHEM, KoT1a «buocdepa «BeiBEpHYyIACH HaU3HAHKy» 3a CUET IOsBIE-
HUA KHCIIOPOMHOH aTMOCeps! Kak Mpogykra o6MeHa yuanobakmepuii,
H BMCCTO KHCIIOPOAHBIX «KAPMAHOBY» IOSIBUINCE aHa3pOOHBIC «KAPMaHBI»
B MCCTaX pasfioKEHHUA OPraHUKHy.

HmenHo B 310 Bpems (1,9 MIIDI JICT Ha3a]1) B KaHAICKOH dopManmu
TandmunT Brepssie nosrasores 3BE34ATHIC 00PA30BAHMS, IIONHOCTHIO
HICHTUYHBIE TEM, YTO 06pasyeT Holhe 001IMraTHO-a3p06HAs MapraHie-
Boocaxxnaromas Gakrepus Metallogenium. Bes KHCIIOPOZla OKHCJICHHE
KCJIC3a M MapraHua He MAeT, U o0pasyemsic 3Toi OaxTepueil Metamu-
HCCKUC KPHCTAIIbI B BUAC XBPAKTEPHBIX ((1AYUYKOB)» BO3HHKAIOT TOMBKO
B CUIILHO OKUCIHTENIbHOM 06cTaHOBKe. DTO M0MKHO 03HayaTh, YTO B TOT
MOMCHT COACPKAHHE KHCIOPONA B aTMOC(EPE YKe IOCTHIIO BETHYHHLL
KaK MHHHMYM B | % OT cOBpPEMEHHOTO (TOYKa ITacrepa). UmenHo ¢ 310l
TOPOroBOi KOHICHTPAIMH CTAHOBUTCS «3KOHOMUYECK OIIPaBIAHHEIM»
HAIKUBAHUC TIPOLIECCA KUCTOPOIHOTO ObIXAHUA, B XONE KOTOPOTO W3
KaXXOH MONCKYNbI IMIOKO3BI MOYKHO Oyzet monyuars 38 SHepreTHYe-
CKHX equHuL (Monexyn AT®) BmecTo aByx, 00pasyromuxcs npu 6eckuc-
nopoxHom 6podicenuu. C xpyroit CTOPOHBI, B aTMOC(EpPE HAYHHACT BO3-
HHKATL O30HOBBIH CIIOH, NPErpaXKAOMKA MyTh CMEPTOHOCHOMY YIIBT-
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paduoneTy, 4To BEICT K KOJIOCCAIBHOMY PAaCIIMPEHHUIO CIIEKTPa IPHIO]I-
HBIX JUIS )KH3HH MECTOOOUTaHHUH.

OJIHUM U3 CUMIITOMOB NPOH30lIeIIeH «KHCIOPONHOH PeBOTIOLHAY
CTaJI0 TO, YTO y aBTOTPO(OB BO3HUKIU CEphe3HbIC NPOOIEMEI C a30T-
¢puKcanmeit, T. €. nepeBooM arMocdepHoro a3ora B yCBOAEMYIO, HOH-
Hyio hopMy. A3oThuKcanns BO3MOXKHA TONBKO B 6CCKHCIOPOAHBIX YcC-
JTOBHMSX MM [TPU HU3KOM COJEpXKaHHH KHUCIIOPO/ia, I03TOMY y aBTOTpO-
¢oB (Takux, KaK THaHOOAKTEpHH), BBIICIAIOIUX KUCIOPO, B [IPOLIECCE
CoOCTBEHHOIT )KU3HEIEATEIEHOCTH, a30TQHKCAIIUS HIIET B CIIELMATbHBIX
KJIETKaX € «repMeTHYeCKOH» YTOILIEHHOH 060/1049KOH — reTeponucTax
U aKHHeTaX. AKUHETHI BIIEPBBIE IOSABISIOTCS B 1aJIEOHTONIOTHYECKOH Jie-
TOIIMCH Kak pa3 Mmoclie «KUCIOPOTHOH peBOMIOIMU» — okojo 1,4 Mipn
JeT Ha3zaj.

[IpuMepHo Kk cepenune nporeposost (1,7-1,8 Mupa geT Hazaxm) «KHc-
JOpOIHAs PEBOJIIOLHS B 1IEJIOM 3aBeplIacTCst ¥ MUp CTAHOBUTCA a3po6-
HBIM (puc. 16). BripoueM, ¢ TOYKH 3peHHUs CYLICCTB, COCTaBAABIIMX TOT-
nalrHo 6uocdepy, 3TOT nmpouece ciexoBano Osl Ha3BaTh HHAYeE: HEOD-
paTuMoe oTpaBlieHHe KuciaopogoM arMoctepsl niaHeTsl. CMeHa
aHad’poGHBIX YCIOBHIT Ha adspO6HBIE HE MOITIa HE BEI3BaTh KaTacTpOdH-
YECKMX MepEMEH B CTPYKType TOIMAIIHMX 3KocucTeM. B peiicTBuTeNb-
HOCTH «KHCJIOPOHAs PEBOIOLHA» €CTh HE YTO HHOE, KaK NEPBhLIH B UC-
TOopuM 3eMIH NOOANBHBIN 3KOIOTUYECKUH KPH3UC.

Bo Bcex npessyryiMx HOCTPOGHUSX MBI UIMEIH JIENO JIMIIb C T€OXH-
MHYeCKHAMH CJICJICTBUAMH TEX [IPOLIECCOB, YTO IIPOUCXOMIHN Ha 3eMJle IIpH
Hpe/ronaraeMoM HaMH y4acTHH XKUBHIX cyLiecTB. Ho pacnionaraem au Mut
XOTb KakKoi-To MH(OpMaInel 0 caMHX 3THX cyuiecTBax? MoxHo nu ux
«noirynars nansiaMu»? OkaseiBaeTcs, MOXHO. B nocnennue necstune-
THs OBUTH pa3paboTaHBbl crelMalbHble MeTOIbl 06paboTKU OCcamoYHBIX
TOPHBIX IIOPOI, TO3BOJIAIOLIHE BBIIENISATh COICPIKALIMECS B HUX KJIETOY-
Hble 0DOIOYKH, @ B HEKOTOPBIX CIydyasx Jaxe IMoay4Yarb KOCBEHHYIO MH-
(dopmaruio 0 BHyTpeHHEM CTPOEHHH 3THX KileTok. K HacToseMy MoMeH-
Ty B TOKeMOpPHUiiCKHX noponax oOHapyKEHO MHOXECTBO OJIHOKJIECTOYHBIX
OpraHU3MOB, JpeBHeillIne 3 HUX — B MECTOHaXoxXIeHHAX Bappasyna B
Ascrpamuu (3,5 mupn net) 1 Ondepsaxt B FOxuo# Adpuke (3,4 mipy
aeT). ITO OKa3alMCh HECKOILKO BHJIOB IIHAHOOAKTEpHH (Cune-3enenbix
8o0dopoceil), HIYeM 0COOEHHO He OTIIMYAIOUIMXCSA OT COBPEMEHHBIX; MBI
yoKe YIIOMUHAIH O TOM, YTO U3 TOpojT Bo3pacTa 3,1 Mip JieT O5UT BhIIENEH
MUIMEHT QUKOOMIUH, KOTOPBIH MCNONB3yeTcs NpH QOTOCHHTE3E COBpE-
MEHHBIMH [[HaHOOAKTEPHUAMH (HUKEM, KPOME HHX).

HWrak, B paHHEM JTOKeMOPHHU CYI[ECTBOBAJ COBEPLLIEHHO 0COOBIH MHUD,
(bopMHpyeMBIii TPOKAPUOTHEIMH OpraHu3MaMH — 6aKkTepUsMU H LIHAHO-
OakTepusmu. PasneneHue xKUBBIX CYIIECTB Ha NPOKAPUOMbL H IYKAPUO-
mut (3TH TepMyHBI GbUTH BBeneHsl B 1925 roxy 3. lllarToHOM), OCHOBaH-
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Hoe Ha HalIMduK WIM OTCYTCTBUHM B MX KIIETKaX 0(OpPMIEHHOro s1pa,
TCNEpL CHATAIOT CYLIECTBEHHO Gonee (yH1aMeHTaTbHEIM, 4eM, Harpu-
MEP, pa3NeNCHUE Ha (OKUBOTHBIE» M «PACTeHUs». Y3 MHOTHX HX pasiu-
M U Hac ceffyac BakcHEE BCETo To, YTo CpeiH NPOKapUOT Heusgecnt-
1161 MHOZOKIemounble opzanusmel. ECTh METYATBIE U NATLMENIION I
Hble'? POpPMBI aHOBaKTEpHH, OMHAKO YPOBEHb MHTETPALIUH KIIETOK B 9THX
CTPYKTypax — 3TO BCE-TakM yPOBEHb KOJIOHHH, a HE OPTaHH3Ma. A 110-
CKONILKY BPEMCHH Ha BCAKOTO POJIA KCIICPUMEHTEI y IIPOKAPHOT, KaK MBI
BuaenH, 6uto Gonee yeM socTatouno (3,5 MJIpIT JIET), TO NPHXOIUTCA
TPCAMONONHTE, YTO 110 KAKAM-TO NPHYHHAM HA MPOKAPUOMHON 0CHOge
MHOZOKIemouRoCms He 603HuKaem ¢ npunyune. Moxer OBITB, NIelI0 B
OTCYTCTBHH Y HUX yeumpuoneii u MUmomuueckozo eepemend, 63 KoTo-
POTO HEBOMOKHO TOYHO OPHEHTHPOBATH B MPOCTPAHCTBE AENAIIUCCS
KJIETKH U POPMHpOBATE U3 HUX CKOJIb-HUOYIB COXKHBIE aHCAMOIH. MoxeT
OBITE — B CBOMCTBAX MX KJIETOYHOIN 060NOYKH, NPENATCTBYIOMUX MEK-
KICTOYHBIM B3aHMOIEHCTBHAM; 3TO JIeNIaeT HEBO3IMOXHEIM OOMeH Berile-
CTBAMH, TaK HTO KIIETKH, HAaXOJIALIMECS BHYTPU OPraHU3Ma H He HMEIo-
HIC MPAMOro KOHTAKTa C OKPYKAIOLICH CPelol (YTo HeH36exHo IpH
MHOTOKIICTOYHOCTH), HE MOTIIH Gbl ITMTATHCS 1 BHIBOJUTD HPOAYKTEHI pac-
nafa. Moxer 6eITh — B yeM-To eme. Kak 65 To Hu ObL10, Tako# mMyTs
TOBBILICHAA YPOBHS OPraHM3aIMK, Kak MHOTOKJIETOYHOCTS, JUIs npoka-
PHOT OKa3alicst 3aKphITHIM. BbIXox M3 3TOr0 Tynmka oMM HAIITH BechMa
OpUI'MHAIIEHBIH.

M noxeMEpHiickAX 0cagouHBIX Tomy Ype3BEIYAHHO XapaKTepHEI
CTPOMATOJIMTHI (C TPEYECKOTO — (KAMEHHBIH KOBEP») — TOHKOCIOHYa-
TPIC KOJNOHHBI MUTH XONMHKH, COCTOSIIHE [NIaBHEIM 06pa3oM 3 kapOoHa-
Ta Kanbiys (puc. 17, a u 6). DT cTPYKTYpBI H3BECTHBI el1e C CepeIMHEL
XIX Beka, OlHAKO HX MPOHUCXONKAEHUE OCTABATOCK COBEPIUEHHO HEsIC-
HbIM 10 30-x rogoB XX Beka, Korna Om1Io crenano 3aMevareqpHeinree
OTKPBITHE B 06NacTH KiaccHYeckol (T. e. HEMOJIEKYIAPHON ) GHosiorHH,
Ha rumopanu 3anusa lllapk-Boii B 3anajHoi ABCTpaJIuU U Ha aTIaHTH-
4JeckoMm nobepexne Baramckux OCTPOBOB OBUTH HaiifeHbl HeGOMbIIME
pHdOBEIE MIOCTPOHKH HEHU3BECTHOrO paHee THNa — IUIOCKOBEPITHHHBIC
M3BECTKOBBIC «60UKH» aMeTpoM 1-1,5 M (puc. 17, 6) u pacmonaraio-
HIMECA HIDKE ypOBHSA OTJIMBA CIIOMCTEIE KOPKH; BCE 3TO IPH BHHMATEIIb-
HOM paccMOTpEHUH OKa3a/T0Ch... COBPEMCHHBEIMU CTPOMATOTHTaMH. Bri-
ACHUIIOCE, YTO CTPOMATOIUT 06Pa3yeTcs B pe3yIbTaTe KU3HEICATEIIBHO-
CTH COBEPIICHHO HU Ha YTO HE TOXOXKEIO IPOKAPHOTHOTO coobrirecTBa,

"2 TlanteMennomuas CTPYKTYpa BEIp2:KAETCA B 06pa3soBaHUU 6000pociamu
AOCTATOMHO KPYNHbIX (06BIYHO IPHKPEIIEHHEIX K cybcTpary) cau3ucTHIX T,
COUCPAKAIUHX BHYTPH MHOIOYHCIIEHHBIC KIIETKH; KIETKH 0OGbEMHHAIOTC B CIIH3H
YHCTO MEXaHMYECKH M 1LJ123MATHYECKUX CBAEH HE HMEIOT,
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CrTpykrypn-
pOBaNHDHI
OCA/IOK

[lopepxnocTh
pocTa
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(- [Noaxknanka
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, beckuceopon-
Has 30HA

Puc. 17. MaTbl 1 CTPOMATO/IMTBI, COBPEMEHHbBIE H HCKOITAEMBIE!
@ — HCKOHAEMble CTPOMATOINTDI, 00U BIL O — OHM JKe, B Pa3pese; 8 — coBpe-
MEHNBIE CTpoMaToiToBbe nocTpoiiki B Ulapk-boit. Ascrpamis; 2 — nonepey-
HEHT paspe3 Mara: d — o0pa3oBaHHe CTPOMATOIHTA MATOM (CXeMa)

(no Schopf, 1992, u Dzik, 1997)




Ha3bIBAEMOro UHAHOOAKTEPHAILHBIM MaToM. MaTk CYIIECTBYIOT BO
MHOTHX pai{OHaX MHpa, NIaBHBIM 06Pa30M B TaKHX TIepeCOIeHHBIX JIary-
Hax, xak CHBall, 01HAKO HACTOSIIHE cTpoMaTonuTsl (kak B Lllapk-Bait u
Ha baramckoii oTMenn) onu 06pasyioT 10BOBHO perKo.

Mar, pacnonarawoumiics Ha Bepxueii MOBEPXHOCTH CO3/IaBAEMOT0 UM
CTPOMATONINTa, NPEACTABIAET cOOO0M NIOTHEIH MHOIOCIONHEI «KOBEPH»
obuieH TomMHOM 10 2 oM; OCHOBY €I'0 COCTARIAIOT HUTYATEIC TUGO AL~
MEJUTOUJIHBIE IMaHOOAKTEPUH, HO TOMHUMO HHMX B GopMHpoBaHMH c006-
LIECTBA y4aCTBYET MHOXECTBO CaMBIX Pa3THYHBIX MHKDOOpPIaHU3MOB.
BHyTpu MaTa nerko pasmmuuMbl Heckonsko (YHKITHOHANBHO UCKpET-
HBIX citoeB (puc. 17, 2):

1. TlnoTHEI# Bepxuuii ci1oii — NOBEPXHOCTH pocTa (1-1,5 MM), B ko-
TOPOM €CTh 1 aBTOTPOGEI (IpoxyuHupyoLiHe KHCIIOpOJ1 HMaHOOaKTepUH-
dorocunTerHkm), u reTepoTpods! (06ITHraTHO-a3pOGHEIE, T. €. Hecoco6-
HBIE XHTB B OTCYTCTBHE KMCIOPO/a, GaKTepHHM).

2. Tonxas (menee 1 mm) TIOAKJIAAKA; B HEH aBTOTPOdaMu cirysxar Gak-
TepHH, ocyiecTBasIOL e GeCKUCTOpOnHEIH BoTocHHTe3 (npu xotopom
HCTOYHHMKOM BOLOPONa AB/IACTCA HE BOJIA, A IPyTHeE BELiCCTBa, HarpuMep,
CEPOBONOPO/ — TOTAIA BBIJIENAETCS He MONEKyISPHBIA KHCIIOpo, a cepa).
T'ereporpodamu e cysxar aspobul (paxyremamusnsie), KOTOPBIE MOTYT
HUCTIOB30BATh KUCIIOPOJI, HO B €0 OTCYTCTBUE CIIOCOOHDI YIOBNETBOPATE
CBOH NOTPEGHOCTH B SHEPTHHU HE JIbIXaHHEM, A OpoXkeHueM.

3. Huxke IBYX BepXHMX ClIOEB, B KOTOPBIX UJYT NpOLecChl POTOCHH-
T€3a M KOTOpEIC B COBOKYIIHOCTH HA3BIBAIOT (OMuUyeckoli 3010t Mara,
MIEKUT TONCTass GeCKUCIopoaHas 30Ha, Iie NPOLBETAIOT pa3HOO6pa3-
HBIE aHa3pO6bI: TS HAX MONEKYAPHBL KHCIIOPOJT He HYXKEH MIIH JIaxe
ABIIAETCS AJIOM.

Ha noBepxnocTs o6uTaromero Ha MenkoBoxbe MaTa MOCTOSIHHO BBI-
TajatoT HaCTH4KU ocajka (0OBbIYHO KPUCTAWIB Kap6oHaTa KaNbIUs),
XOTOPEIE 3aTEMHSIOT COOTBETCTBYIOMIE YYACTKN (POTHYECKON 30HBI H {0JTK-
HEL TIOCTENEHHO YXY/IIATh YCIOBHA MAYLIETO B Hel (OToCHHTe3a —
BINIOTB J10 Hen30exHoi rubenu orocuuteTuxos, OT KaracTpodsl 3TH
MHKpPOOPraHM3MEI CIIacaeT NONOKUTENBHBIN homomarxcuc: o Mepe Toro,
XaK MHTCHCHBHOCTD CBETa B (JOTHYECKOH 30HE Majact, oHu MUTPUPYIOT
BBEPX CKBO3b HAKAITMBAIOLMACS ClIOH ocajika, 06pasys BhIIIE Hero Ho-
BYI0 TIOBCPXHOCTE pOCTa € MOAKTagKod. Murpauus sta uner pa3HBIMU
crocoGaMu: HUTYATBIE GOPMBI OGIANAIOT CIIOCOHHOCTIO K CKOIb3slie-
My IBHXCHHIO CKBO3b OCAJIOK, NAIBMETOHIHEIE — K YCKOpEHHOMY Ha-
PACTaHHIO BCPXHUX 4acTeH KOJTOHHMH; Cllle OMH MyTh — BPeMEHHBIH 11e-
PEXOI B 1ameHmHoe COCTOSIHUE C NIOCNEYIOMIEel peKoToHU3aIMeit HOBepX-
HOCTH OCajiKa.

OxasaBuinecs Takum o6pazom BHYTPH OECKUCIOPOTHOM 30HBI MaTa
OCajlku CTPYKTYPUPYIOTCS H CIOH 32 CIIOEM HapanpBaloT BEPXHION ITO-
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BEPXHOCTE CTPOMATONUTA; H3MEPEHUS [I0Ka3alTH, 4TO COBPEMEHHEIE CTPO-
MaTOJIUTHI IPHPACTaIOT co CKOpPOCThIo okono 0,3 MM/ron. Kasxsrit cioi
COCTOWT M3 NapH! CIOHKOB ~ CBETIIOr0 U TEMHOTO, COCTOSILIUX, COOTBET-
CTBEHHO, U3 Oonee Menkux U Oonee KpYyMHBIX KpHCTaLIoB kapboHaTa
KaNbIUs; KPyIHEIE KPUCTAIUIE 00pa3yloTcs B TOT CE€30H I'0ojia, KOIza 1po-
necc ocaxaeHus unet osictpee (puc. 17, 0). Caexyer nogyepkHyTh, 4TO
BEIECTBO, H3 KOTOPOTO MOCTPOEH CTOMATONMT, HE CO3AAETCs MaToM —
HOCIeTHUH UL CTPYKTYpHpPYyeT ecTeCTBEHHOE OCaTKOHAKOILUICHHE.
CTpoMaToIUTEI Yallfe BCEro COCTOAT U3 KapboHaTa KalbLMs JTHILIb [10TO-
MY, 4TO KapOOHATHBIM THI OCa/JKOHAKOILIEHHs B Mope Haubonee oObI-
YeH, OJTHaKO B MHBIX M'MAPOXMMHUYECKHX YCIOBUIX QOPMHUPYIOTCS CTpO-
MaToauThI hocdaTHele, KpeMHE3EMHBIE, KeIe3UCThie U p. '

He Bce MaThl mpescTaBisiuid coboif jonnble cooduiectBa. I[ToMuMo
y’Ke U3BECTHBIX HaM CTPOMATOJIUTOB, CIEIBI )KH3HENEATENEHOCTH MHK-
poOHBIX COOOLIECTB NpeCTaBiIeHHs! elie U OHKOJIMTaMH — bonee MiIu
MeHee chepUYEecKMMH OOpa30BaHUSIMH, B KOTOPBIX M3BECTKOBBIE CJIOH
pacrionararoTcs He IMHEHHO (KaKk B CTPOMATOJIUTE); OHH UMEIOT KOHIIEH-
TPUYECKYIO CTPYKTypy. [Ipemnonaraercsi, YToO OHKOJNHMTHI CO3/1aBAIUCh
0COOBIMU IPOKAPHOTHEIMHU COOOIIIECTBAMH, IOXO)KMMH Ha I1J1aBaIOLIC B
TOJIIIE BO/IBI MIAphl, 060I0YKa KOTOPHIX SBISIACH MATOM; OCAJKM OT/Ia-
rajiuchk KHYTpH oT 060JI04KH 3ToTo «6aruckaday, a niaaBy4ecTs EMY IIpH-
naBaiu obpasyeMeie ITpH MeTaboau3Me rasbl, He MOT'YILHE IOKHHYTh 3aM-
KHYTYIO TIOJIOCTh BHYTPHU KOJOHUM. ITo3xke MBI CTONKHEMCS ¢ OCOOBIM
THIIOM BOIOPOCIEBOro coo01iecTea ~ IJIABAOLIHM MATOM, XapaKTEpPHBIM
JUTSL HEKOTOPBIX BHYTPEHHHUX BOJIOEMOB Me30301 (CM. INaBy 9).

HTax, MaT — 5T0 BEICOKOMHTETPHPOBAaHHOE COOOLIECTBO C YpE3BBIYAH-
HO C/TOXHO OpraHH30BaHHOH TPOGHYIECKOH CTPYKTYPOH: J1Ba BEPXHUX CJIOS
COCTABJIEHBI NPOOYYEHMAMU ¥ KOHCYMEHMAMY TIEPBOTO Nopsijika («pacte-
HUSMU» U «TPaBOSITHBIMUY), COCJIMHEHHBIMU B HULYegyio yens MacTOULI-
HOTO THIa, a HIKHUH cloif chopMUpoBaH pedyyenmamu («agaibliiKa-
MUY ), OTy4aIOLIUMH OPTaHHKY U3 BCPXHHUX CIIOEB 10 0empumHol yenu
(puc. 17). Bonee Toro, uaMepeHUs MOKA3aId, YTO MaT SBJIACTCS BOOOLIE
OIHOH M3 caMBIX cOalaHCHPOBAHHBIX SKOCHCTEM: OH IIPOM3BOIUT POBHO
CTOJBKO OpraHUKH U KUCIOpOJA, CKOJIBKO TYT XK€ PacxoiyeT B Ipoliecce

B 1o onucanHOM cxeme 06pasyloT CTpOMATONUT [IPOKAPHOTHEIE MarTkl (2 B
paHHeM jHOKeMOpHUH MHBIX H OBITH HE MOIII0). MaTkl e, B COCTaB KOTOPBIX BXO-
IAT 3yKapUOTHBIE 3e1€HbBle BOJOPOCIIH, 0613 Ma10T cl10COGHOCThI0 AaKTHBHO OCaX-
11aTh M3 BOIBI KPUCTANIBI KapOOHaTa KanblKs 32 CHET CYTOYHBIX IIEPENa/IoB KHUC-
JIOTHOCTH cpeybl (JIHEM pacTBOPEHHBIH B BOJE YITIEKUCIbli ra3 akTHBHO YOHpa-
eTcs 3a c4er (POTOCHHTESE, @ HOUBIO — HET, YTO M BBI3BIBAET POCT KHCIOTHOCTH).
Takue syKapHOTHbIE MaThl OTJIAraloT 0CaJ0K HHaYe, YEM OTIMCAHO BHIIIE: CTPO-
MaTOJNHUThl CO3/I2I0TCS MMH HE TT0[ MaroM, @ HENIOCPEACTBEHHO BHYTPH HETO; HX
TONIA (B OTJHYME OT JOKeMOPHHCKUX CTPOMATOJIUTOB) HE Cloivaras.
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CBOCH XH3HEEATCABHOCTH (Hy.IeBoH 6ananc); a Besb 3aMKHYTOCTE 2e0-
Xumuveckux yuknos Gvlna paHee ONpeNeNeHa HAMU KaK [IABHOE Harpas-
JICHUE B 3BOMIIOLUM 6Hochepsr. UMenHo Takas CTPYKTYpPa «IIPOU3BOICTBA
H 110TPe6IIeHus B IIPOIIIOM I103BONIANA MATaM 06pa3oBLIBATE KMCTIOPOJ(-
HEIC 0a3UChI M NIOCTENEHHO YBENUYHBATH HX — BMECTO TOTO, 4TOOBI MhI-
TaTbCs CXOMY MSMCHUTE BCIO 9Ty OECKUCIOPOHYIO Cpexy.

MoxHo ckasars, 4To0 B Mate «HUYTO He NponajaeT», naxe SHeprus
COITHEYHOTO CBeTa (pasyMeeTcs, B paMKax cymmapHoro KIIJ] dorocun-
Tesa, cocTapnsiowero oxono 10 %). (I)OTOCHHTe3I/Ipy}OH1He bakrepuu
MONIKJIANTKH CIIOCOOHEI (6maromapsa cBoum ITUTMEHTAaM) IOINOUIATE CBET
U3 MHOH, YeM IIMAaHOGAKTEPHH BHIILE/IEKAILCrO CIIOsl, YaCTH CIEKTpa.
IToBepxHOCTB pocTa cTaHOBHTCS 1t sKUTe el TIOZIKIIAJIKH KaK OBl npo-
3payHOM, 4TO MO3BONAET yTHIM30BATh BCIO NOCTynawmyo B porude-
CKYIO 30HY CBETOBYIO 9Hepruio. Bosee Toro, [OCKONIBKY COIHEYHBIH
CIICKTP MEHSCTCA B TeUeHHUe JHs («ImoKpacHenHe» Connia Ha BOCXOJIE U
3aKare), JUIs YIy4IIEHUS] UCIIONb30BAHHUS SHEPrHH B MaTe NPOUCXOMISAT
YIOpPANO4YCHHBIC BEPTUKANBHBIC MUIPALMH — CMEHA TOPU30HTOB, 3aHH-
MaeMbIX GaKTEpHAMHU C pa3HEIMH THIIAMH THTMEHTOB,

Bce 210 mossonser cpenars CIICIYIOLIMH BBIBOJI: YPOBEHb MHTEIPa-
MM, JTOCTUTHYTBIH COCTaBISION[MMH MaT MMKpPOOPTaHM3MaMH, peBoC-
XOIIMT YPOBCHB, HAaOMIONAEMBIH B OOBIYHEBIX JKOCHCTEMAX, U KAK MUHH-
MYM HE yCTynaeT ToMY, 4To HabmionaeTes y auwainuxos. Y KOJIb CKO-
PO MBI CHMTAEM «OPraHM3MAaMM» JIMIIANHHKH, TO TaKoe omnpeneeHHUe ¢
TOMHLIM OCHOBAHMEM MOXHO OTHECTH M K MaTy. A [IOCKOJIBKY CIIE[bl
KU3HECATENEHOCTH MaTOB — CTPOMATOJTUTHI — JOCTOBEPHO MMOABIAIOTCA
B reONOTM4CCKOH IETONUCH BCe B TeX e APEBHCHIIMX 0Ca04HEIX dop-
Maiuax BappaByna u Ondepsaxr (3,5-3,4 MIpJ JIET), TO HPHXOTUTCS
MpU3HATh ciaenyiouiee. Ku3Hb, roxoxe, MOSBIAETCS HA 3emie cpasy B
BHJIC SKOCHCTEMBI, IIENIOCTHOCTB KOTOPOH BIIOJIHE COMOCTABUMA C 1[EJ10C-
THOCTBIO MHOTOKJIETOYHOTO OpraHu3Ma. CymecTBoBaHHe B TIpUpO]ie Ta-
Ko 3aMeyaTebHOM ()OPMBI OpraHU3aIMH, KaK MaT (cymecTByeT 6€3 0co-
ObIX U3MEHEHMH Kak MHHUMYM 3,5 MIIPJI JIET), O3BOJISIET 10-UHOMY B3[Jisl-
HYTh M Ha MHOTOKJICTOYHOCTB, KOTOPas TaK 1 He BOIHUKIIA Y IPOKapHOT, —
a Hy>KHa 71 OHa UM?

Kacascs coBepiuencrpa 6ananca MEXy IPOLECCaMK CHHTE3A U JIEC-
TPYKUHH, OCYLICCTRIAEMBIMU B MaTe, YMECTHO BCIIOMHUTB erie OJTHO
BBICKa3blBaHWe BepHajckoro, caenannoe uM B 1931 rony: «IlepBoe no-
ABICHUE XHU3HU NPU co3nanuu GHocdeprl KomKHO 65110 POU30HUTH He
B BUJE NOABICHUA OJIHOTO KAKOTO-THGO OpPraHu3Ma, a B BHIE HX COBO-
XYIHOCTH, OTBCYAIOIEH reOXMMHYECKUM (YHKIIUAM SKUIHMY. IToxoxe,
AT0 1 5TO Npe/iCKasaHue Terephb Toke HAXOJUT NOATBEpKAECHHE.

Kaxosg! se 65111 ycnoBus cymecTBoBanms 3THX ApeBHEHIINX Mpo-
KapHOTHEIX 5KOCHCTeM? OHM TPAaTMLHMOHHO CYHTAIHCH MONBOIHBIMU
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(MopckuMH) 1o Tex nop, noka M. H. KpsutoB u I. A. 3aBap3un (1988) ne
BBIJIBUHYITH psijl apTYMEHTOB B II0/IB3y Ha3eMHOro 06pa3oBaHus JokeM6-
puiickux cTpoMaTonuToB. Ilaneontonor A. I'. IToHoMapenko (1993)
3aj1ajcsl TAKUM BOIMIPOCOM: YTO TaKOE BOOOLIE «MOpE» U «CyIIa» IpHMe-
HUTEJBHO K ITyOokoMy okeMOpuro? PaHblIe 310 MpocTo HUKOMY HE MpH-
XOJIUIIO B TOJIOBY, XOTsi IIOCTAHOBKA 3TOro Borpoca abcomoTHO MpaBo-
MepHa. B oTcyTcTBUE BEICIIEH HA3eMHOH PaCTHTEILHOCTH CKOPOCTH BOJI-
HOW M BeTPOBOH 3pO3MHU JIONKHA IPEBBILATE COBPEMEHHYIO BO MHOIO
pa3. He3aluieHHbIe HaKIIOHHBIE CyOCTpaThl IIpH 5ToM 6yIIyT pa3sMEIBaTh-
sl OYeHb OBICTPO; NAaHAIAPT OKAXKETCS COCTOSIIM U3 IPaKTHYECKH Bep-
THKATBHBIX CKaJl U HOYTH F'OPH30HTAIBHEIX PABHHH, JIUIIb HE3HAYUTENb-
HO TIPEBBIIAIOIMX YPOBEHb Mops. Tak 4To, o Bced BUAUMOCTH, B TeE
BpeMeHa Ha OKpaHHaX KOHTHMHEHTOB (JOPMHPOBATHCH OOUIMPHEIE ME-
KOBO/IHBIE GACCEHHEBI C ITOCTOSHHO MEHSIOUMMCS YPOBHEM BOIbI U Oe3
HacTosiiel 6eperoBoi TMHUK. IMEHHO B TakOM «BEIMEpIIEM) JaHIUIadTe
(3TO He GBUTO HU CYIICH, HU MOPEM B COBPEMEHHOM CMEICIE) U IPOLBE-
TaJIM CTPOMATONUTOBBIC 3KOCHCTEMEL.

IToMUMO OEHTOCHEIX ITPOKAPHOTHEIX 3KOCHCTEM, NpENCTaBIEHHBIX
MaTaMH, Bce 3TO BpeMsi CyLICCTBOBAIM U IINAHKTOHHEIE, COCTOSILUE H3
chepuueCKUX OTHOKIETOYHEIX BOpOpociei — akpuTapx'* — 1 mapoo6-
pa3HBIX KOJOHMUH, HATTOMHHAIOIUX COBpeMeHHEIH Volvox. IlepBrie mian-
KTOHHBIE OpPTaHH3MBI MOSBISIOTCS B NAJECOHTONOIHYECKOH JETOIHCH
3,5 MJIp JIeT Ha3aj — OAHOBPEMEHHO CO CTPOMATOTHTaMH.

VIMeHHO B ITaHKTOHHBIX SKOCHCTEMAX B TpoTepo3oe (okono 1,92 mipa
JeT Ha3aJ) POH301LIO TO, YTO CTANO KJIFOYEBBIM Ul AadbHEHIIEH CyIb-
Ob1 GHOCdepsl: B COCTaBe QumoniankmoHa NOSBUINCH TAKHE aKpUTap-
XU, KOTOPBIX CUHTAIOT NePEbIMU HA 3emie IYKAPUOMAMU. 3aKIIOYCHHE
00 MX 3YKapHOTHOCTH IepBOHAYAILHO OCHOBELIBAJIOCH HA pa3Mepe Kie-
TOK (OHM NpeBHIIAT 60 MKM, TOIfa Kak MPaKTHYECKH BCE U3BECTHHIE
IpOKApHOTEI cO chepHdecKUMHU KiaeTkamu MeHbplle 10 mMxm). Onnako
no3xe Ha CpexHecuOHpCKOM IIOCKOTOphe (MecToOHaxoxAeHHe Mupoe-
n1xa) 66110 cOOpaHO MHOMKECTBO 3K3EMILISIPOB YHUKAIBHON COXpaHHOC-
TH, Ha KOTOPHIX YIAI0Ch PEKOHCTPYHUPOBATH MPOIIEC SAECPHOrO Ae/ICHHUS.
A HeJIaBHO B OTHOM U3 aBCTPATHHCKUX He TAHBIX MECTOPOXKIECHHH CXO/1-
Horo Bo3zpacrta (1,7 mapx JeT) OsuTH 06HApYKEHB! €TepoJibl — BEIECTBA,
KOTOpBIE CHHTE3UPYIOTCS TOJBKO KJIETOYHBIMH AAPaMH.

ITo moBomy MPOUCXONKICHUS 3yKapHOT GOIBIINHCTBO MCClIEa0BaTe-
aed npuIepXKUBaeTCs THUIIOTE3sl cHMOHOreHe3a (puc. 18). Hnes o Tom,
YTO pacTUTEJNbHAas U XHUBOTHAs KJIETKH SBIAIOT coboH «cuMOMOTHYE-

14 AKpHTapXH — 3TO HE KaKasi-TO TRKCOHOMHYECKas KaTeropus (Kak, Hanpu-
Mep, 3BIV1EHOBHIC HIIM JHATOMOBBIE BOAOPOCIIH), @ COOMPATEILHOE Ha3BaHHE [T
MHMKPOOPTraHM3MOB CO CTOHKOH, HO HEMHHEPAIU30BaHHOH 060109KOM.
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Cumbuos

lunorernueckas
MpOTO3YKApHOTA

Puc. 18. Cxematnueckoe
nsobpaxkeHne cumbuorenesa
(o Dzik, 1997)

Apxebaktepun

CKHH KOMILTIEKCY, Obinia BriepBhIe BoickazaHa K. C. MepexkoBckum (1909)
H 3aTeM obocHoBaHa A. C. DaMUHIBIHEM (xotopriii panee, B 1867 rony,
JI0Ka3a1t CHMOHOTHHYECKYIO IPUPOJY JMIIARHHKOB); aBTOPOM K€ KOHLE-
[N B cC coBpeMeHHOM BHjie cuuTaetcs JI. Maprymic. Konuemuus co-
CTOHT B TOM, YTO OPraHE/Libl, HAXHYHE KOTOPBIX OTINYAET 3YKAPHOTHYIO
KJIETKY OT NPOKapHOTHOH (MHTOXOHJIPHH, XJIOPOILTACTE H HKIYTHKH C
0a3a/lbHBIM TENIOM U MHKPOTPYOOUKaMH), ABIAIOTCS PE3yILTATOM 3BO-
MOLNA HEKOIZIA HE3aBUCHMBIX [IPOKAPHOTHEIX KIIETOK, KOTOPHIE ObLIH
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3aXBa4Y€Hbl KIETKOH-XO3IHHOM (TOXKE IPOKApHOTHON) H HE «ChENEHBI,
a npeBpalleHsl e10 B cumbuonmos. Ilpenmnonaraercs, yTo poib KIETKH-
X03sTHHa BBINOJIHsIA KpYIHas GaKylnpTaTUBHO-aHa’pobHas bakrepus-re-
TepoTpod. IIporoTUB oxHaM Bl MeNKHX a’3pobGHEIX GakTepHil-reTepo-
TpodoB, OHA Hayana UCI0IH30BaTh HX B KAYECTBE «IHEPIETHYECKHX CTaH-
mui», nepepabaTeiBas ¢ MX NMOMOLIBIO CBOIO OpraHUKy no 6oxee
COBEPUIEHHOM TEXHOJIOTUH (JIBIXaHHE BMECTO OPOXKEHHS), YTO [103BOJH-
70 eif no;yyars U3 Kaxjioi MoleKynsl Ioko3sl 38 Mmonekyn AT® smec-
To nByX. Coro3 ObUT BEITO/IEH M I «paboB» — a3poOoB, NONYYUBIIMX
B3aMeH ropasjio 6osiee CoBepIIEHHBIH HCTOYHUK «TOIIMBAa»: OPraHHUKY,
N00BIBaCMYIO KPYITHBIM XHIIHBIM X038HHOM. Jlanee K IOBEpXHOCTH XO-
3SMHA IPHKPENUIACh ApyTras Ipynna CMMOHOHTOB — XKI'yTHKOIOKO06HbIE
OaxTepun (Mapryauc romaraet, 4To 3T0 ObLIO HEYTO BpPOIE COBPEMCH-
HBIX CIIMPOXET), KOTOPhIC PE3KO YBEIUYMIM [OIBHIKHOCTH XO31UHA —
B 0OMEH Ha BOBMO)XHOCTE «I10JICOEIUHUTHCA K EIIMHON SHEPIrOCUCTEMED.
ITornoTuB 3aTeM MOAXOAALIMX Melkux (poToaBToTpodoB ~ IMaHObaKTe-
PHH, X034MH 00pesl BO3MOXKHOCTE [10JIy4aTh OPTaHUKY HE ITyTEeM aKTHB-
HOTro IOMCKa €€ BO BHEUIHEH cpee, a IpoCcTo, Tak CKa3aTh, IOCUJIEB He-
MHOTO Ha COJNHBIIIKE. DTOT IEPEXO]] 1O HEKOTOPOi CTENEHU aHaIOTH4eH
IIPOUCXOIUBIUEMY B UEIOBEYECKOH HCTOPHHU NIEPEXONY OT OXOTHI M COOH-
paTeNbCTBa K CKOTOBOICTBY U 3EMIIC/IENHIO.

T'unoTe3a BHIIVIAIUT JOCTaTOYHO (PAHTACTHYHO, OTHAKO UMEET CEpb-
€3HbIc 060CHOBaHHA. AHAIOTHYHEIE TPOLIECCH IPOUCXOAAT H B COBpE-
MeHHoMm Mupe. Hanpumep, ungysopus-tydenska MoXeT colepKaTb B
Ka4ecTBE «IOMAIIHErO )KUBOTHOIO» 3e1eHyI0 8000pOCab Xiopeity. Un-
dy3opHs HE TPOTaeT «JIOMANIHIOI)» XJIOope/lTy, HO HEMEUICHHO NepeBa-
puBaeT mobylo «IMKyI0» KIeTKy TOro e Bijaa. XJopeluia xe obpasyer
BHYTPH XO35IMHA CTPOro GUKCHPOBAHHOE YHUCIIO KIETOK U Yepe3 HECKOIIBKO
NOKOJIEHHUH TepseT cr1oCOOHOCTh K CAMOCTOATENIBHOMY CYLIIECTBOBaHHIO.

C npyroii cCTOpOHEI, CX0JICTBO MUTOXOH/IPHH U XJIOPOILIACTOB C 0aK-
TEPUSMU — HE TONBKO BHENIHee (U Te U pyTHe — OBAJbHbIC TEa, OKpY-
JKEHHBIE TBOHHOI MeMOpaHO#i, Ha CKJIajjkax BHYTPEHHErO 108 KOTOpoi
JIOKaJIN30BaHbI ITUTMEHTHI C JIBIXaTeIBHBIMU WM GOTOCUHTETHYECKUMHU
dyskuusaMu). 3TH opraHetsl UMeroT cobeTBenHyto JJHK, npudeM He
TUHeHHYo (kak xpoMocoMHas JTHK camoii 3yKkapHOTHOIM KJIETKH),  KOJIb-
1cobpas3HyIo — TaKyIo ke, Kak y HacTosumx bakrepui. B MoMeHT Kite-
TOYHOTO JIENEHUsI MUTOXOHJPHH U XJIOPOILIACTEI HE CO3/1al0TCS KIETKOH
3aHOBO, a Pa3MHOXAIOTCA CaMM, KaK HAaCTOALINE OTHOKJIETOYHEIC Opra-
HHU3MEL [IpH 3TOM CTeneHb UX CaMOCTOSTEIEHOCTH TAKOBA, YTO OHH BIIOJ-
HE CIIOCOOHEBI CYLICCTBOBATL U PA3MHOMNATLCS M B YY)KUX KJIETKax: Ha-
IpHMED, XJIOPOIUIACTHI JIETKO Pa3MHOXKAIOTCS B KypHHOM sTHIIE.

CpaBHHB C 3THX MO3UIMH 3YKapHOTHYIO KJIETKY C MaTOM, MOXHO 3a-
KJTIOUNTB, YTO MBI HMCEM JICJIO CO BTOPOH (U CTONB e YCIEeIIHOH) ITOMbIT-
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KOH IIPOKapHOT co3dams B6bICOKOUHMESPUPOBANHYIO KOJIOHUIO, HA ITOT a3
HE MCOKNIY pasiMYHBIMH KIETKAMH, @ BHYTPH  OfHOM U3 Hux. Ilo-
XOME, 4TO, HE MM BO3MOXNKHOCTH BBIPabOTAaTh UCTHHYIO MHOTOKIETOY-
HOCTE, NPOKAPHOTEI BEIKATH BCE, YTO MOXHO, U3 CUMBLO3A: pa3 Helb3s
HATAIMTE NOJDKHYO I QepeHIIMPOBKY COBCTBEHHEIX KIIETOK, TO I0Ye-
My OBl HE HCIIONBL30BATh B KAYeCTBE CTPOUTEIBHOIO MaTepuana KIeTKH
PasHBIX Opranu3mMos? He HCKITIOUCHO, YTO «KOHCTPYKTOpCKIte pa3pabort-
KH» 110 060MM «TIpoekTaM» (MaT u 9YKapHOTHOCTb) NEPBEIE [IPOKAPHOTHI
Hadamm onHoBpeMeHHOo. Takoe npeanonoxenue Mosxer XOpOoIIO
OGBACHATB TOT NapaoKCabHbIH PE3YIILTAT, K KOTOPOMY NIPUILIIH B I1OC-
nejnue roxet K. Bése u psi npyrux uccnenosareneii: conocTanus HYK-
JICOTHITHBIC I0CIIE/I0BATENEHOCTH PA3IMYHBIX TPYI OPraHM3MOB METO-
JIOM MOJIEKYJISIPHBIX YaCOB'’, OHM 3aKITIOYUIIH, YTO 9YKApPHOTHI JIOJKHBI
OBUTM BO3HUKHYTE CTONB XK€ JaBHO, KaK | IIPOKapPHOTHI.

Cxopee Beero, pasiM4HEe BapHaHTbI 3YKapHOTHOCTH, T. €. BHyTpH-
KJICTOHHEIX KOJIOHUH, BO3HUKAIM MHOTOKPATHO (HanpuMep, eCTh OCHO-
BaHHNA NIONArath, 9T0 KPACHblE 6000POCAU, PE3KO OTINYAIOMMECS OT BoeX
TIPOYHX PACTEHHH 110 MHOMECTBY KIIOYEBEIX IPH3HAKOB, ABISIOTCS pe-
3YMETATOM TaKOH «HE3aBHCHMOW 5YKapHOTH3AIMMY ua”obaxTepHii),
OZIHAKO BCC 5TH BAPMAHTBI, BUAMMO, HE HME/IM B TONNAIIHUX YCIOBHAX
ACIDKHOTO MPEHMYIIECTBA Iepe]l NPOKAPHOTHBIM THIIOM OPTraHHU3AIHH K
«HE BRIXONHITH B cepuion. Bens sykapuortam npuxomutes miatuts 3a cBoio
CHOXHOCTB BECBMA JIOPOT'YIO LIEHY: OHH NIOTEPSTH IPUCYILHE IIPOKapHo-
TaM «OeccMepTHe» (BHAOBYIO HEM3MEHHOCTD Ha NPOTSHKEHUH MUIUTHAD-
JIOB JIET) U «HEYS3BUMOCTBY (CIOCOBHOCTE JKHTh B KUNATKE HIIH B aaep-
HOM peakTope, MUTaTbCs MOOBIMH S7TaMH HITH YHCTHIM BOXOPOLOM H T, .);
KaKOi K€ CMBICI OCJIE ITOrO BHUIONHATH B 6rocdepe Te (yHkmmu,
JULA XOTOPBIX TOCTATOMHO M npokapuoT? Eciim KoMmeioTep HyxeH Bam
JHIIb IS NeYaTaHust TEKCTOB U Mrpsl B « TeTpHcy, To BEI, Haxo IyMarth,
HE CTaHeTe noKynars IICHTHYM co BceMu «HaBopoTaMm», a OrpaHUYH-
TECh YEM I10MPOLIE.

Cutyauus panuxansHO H3MEHHIACH OKOJIO 2 MJIpA IIeT Hasaj, Korja
NOABIIEHHE 0OHO20 U3 60IMOIICIHBLX BAPHAHTOB 3YKapHOTHOCTH (a3p06-
HBIH QoToaBTOTPOd) coBnao ¢ APYTHM COOBITHEM: B pe3ynbTaTe jies-
TENLHOCTH LINAHOGAKTEPHIf KOHLIEHTPAIIMS KHCIIOPOJIA B arMocdepe 3eM-
/i nocturia Touku Ilactepa, M B 9THX yCIOBUSX 3YKapHOTHAS «MOJIC/Ib

" Meroy narupoBanus dunoreHeTHYECKMX COBBITHIA, 0CHOBAHHBIH Ha aKCH-
OMaTH'{HOM yTBCPXKAEHMH, 4TO HYKIEMHOBBIM KMCIOTaM TIPHCY LU [IPaKTHYECKU
TIOCTOSIHHaA (B eoJIOTHYECKOM Macuurabe BDEMEHH) CKOPOCTh 3BONIOLHOHHO
3H2YHMBIX 32MEH MOJIEKYIIAPHBIX MOHOMEPOB (uykneorunos). Orciona crenyer,
HTO BPEMsI, NIPOIIENICE C MOMEHTa PACXOMIEHHS KaX oM napel BETBEH podo-
CN08HO20 Opesa («CECTPHHCKHUX TPYII») NPONIOPUHOHAILHO YHC Ty MOJIEKYIAp-
HBIX 3aMeEH.,
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HAaKOHEI[ 0Ka3aJiaCh «(KOHKypEeHTOCIOCOOHOM» . IMEHHO 3yKapHOTHI-a3po-
Ob1 CO BpEMEHEM OTTECHAT IPOKAPHOTHHIE COOBIIECTBA B «PE3EPBALIMN»
(mepecosieHHBIC BOXOESME], FTOPAYHE HCTOUHHKH H T. [1.) MM NPEBPATAT UX
B 3¢hemepos (CHHE-3€JICHbIE BOLOPOCIIH, CTPEMHTEILHO PA3MHONKAIOLIH-
€Cs B JIy)KE H TYT JKE HCUE3aI0IHe BMECTE C HEH).

3TO BHIIAJHUT, €CIIM BIYMAThCS, BOIHIOIIECH HCTOPHUECKOK HECIIPa-
BEIUIHBOCTBIO. 371ECh MBI B IIEPBBIH pa3 (HO JAIEKO HE B NOCJICAHHM) CTall-
KHBacMCS C CHTyal[iel, KOTIa HeKas IPyIa KHBBIX OPTaHH3MOB I10CTE-
HNEHHO M3MEHSET OKPYXKaoUIHMi MUAp «1101 cebs», a IIIoLaMH 3THX H3Me-
HEHHH MONB3YIOTCA IpYTHe, NPHYEM C JOCTATOYHO II€YaJbHHBM I
«HHULHATOPOB pedopM» peyrisratoM. Yeel! biectsaiue cdopmynuposas-
ubiit Crpyrankamu npuHidn: «bynymee cosnaercs To60i, HO HE A
TeOs» — MPOABNAETCS B 3BOJIOLMH OHOC(epH Kak ofHa U3 QyHAaMEH-
TaJIbHEHIINX 3aKOHOMEPHOCTEH.

BrnpoueM, 3yKapHOTHI Hadald CBOE TPUyMalbHOE ILECTBUE JANEKO
He cpa3y. [losBHBIIKCH NOYTH 2 MIDZ JiT Ha3al, OHA Ha NPOTSKCHHUH
noumu MuAUapPOa iem He UIPaid CKOJIb-HUOYIb 3aMETHOH PO B KO-
CHUCTEMaX, @ BCE Pa3HooOpa3sne 3THX OpraHU3MOB Ob1I0 OTPaHH4EHO QUTO-
IUTAHKTOHHBIMH (opMaMu — akpuTapxam. CO3naeTcs BIeYaTicHUE, YTO
cama 1o cebe DYKapHOTHOCTD eule He JAeT PEeLIAonIero IpeuMyIecTsa;
110 TEX MOP, TOKa 3YKAPHOTHI OCTAKOTCS OJHOKICTOYHBIMH, OHH XL KOH-
KYPEHTOCNIOCOOHBI (OTHOCHTEJIBHO NIPOKAPHOT) — HO He Gonee Toro. Mup
npoooIIcaem ocmasambCa HPOKAPUOMEbIM GHJIOMb 00 KOKKA npome-
Ppo3oa. Onraxo oxosio 800 MyIH JieT Ha3aj HACTyNaeT 3110Xa IOUCTHHE JApa-
MAaTHYECKHUX NIEPEMEH, O KOTOPBIX H NOHIET pedb B clieAylonieH rase.



I'masa 6

Io3anuii noxemOpwmii:
BO3ZHUKHOBEHHE MHOI'OKJICTOYHOCTH.
I'unore3a kucnopoanoro KOHTPOJISI.

dauaKapcKkui IKCIIEPUMENT

Ul

Ilpexne yeM HemocpencTeenHo NPUCTYNaTh K U3yYCHUIO JPCBHEH-
LUHAX MHOTOKICTOUHBIX OPTaHH3MOB, 1ABAIATE 33 TyMaCMCsL: a 3aueM, cob-
CTBEHHO FOBOPS, 3Ta MHOTOK/ICTOYHOCTS HyxHa? Kakue NPEUMYILECTBA
oHa fiaet? Ha 5Ty npo6iiemy MoxHO TIOCMOTPETH ¢ pasHeIX cTOpoH. Hau-
HCM C JKOJIOIMMECKOH TOUYKH 3PEHHS: YTO MHOTOKJIETOYHOCTh 1T He
CaMOMY OPTaHHU3MY, a 5KOCHCTEME U (B KOHCUHOM CHeTe) 6uochepe.

Manopa3smepusie puronnankronnsie OpraHM3MBI (IIPEXKE BCETO Mpo-
KapUOTHBIE) CTAIKHBAIOTCS C OIHOM npo6aeMOit, Ha KOTOPYIO BIEpBEIC
obparui BHAMaHME runpo6uonor b. 5. Bunenkun. CHabkeHue STHX ox-
HOKJICTOYHBIX 6uU02eHaMu N PACTBOPECHHBIMH Ia3aMu NPOUCXOIUT 34 CUET
oupysuu cxBo3p KICTO4HYIO CTeHKY. Kasanoce 6kl, 310 1OMmKHO 6aro-
TPUATCTBOBATE MHUHHATIOPH3ALMHU KIIETOK, MAKCHMATbHOMY YBETHUCHHIO
OTHOLICHHS €C IOBEPXHOCTH K 06bemy. OIHAKO O4EHD MEJTKHUI OpTaHH3M
HECII0COOCH BBIETUTHCS U3 OKpYXaIOICH €ro BONHOM Macch. Ilaccus-
HO TIapsl B TOJILIC BOBI M OCTABasACh HE M ONBHU K HBI M OTHOCHTEILHO
Hee, OH 6BICTPO CO31aET BOKPYT cebs «IYCTBIHIO» — BRIGAET M3 HEMOC-
PCACTBCHHO OKDYAIOLIET0 Cro BOAHOIO CIIOS BCE GHOTCHBI, HACHIMAS
BOlly MM yHAUpYIOmieit HapYXKy OPTaHUKOH, KOTOPYIO HE B CHIIaX yjep-
’KUBATL BHYTPH KIETKH M3-32 TOTO XC (BEICOKOTO) COOTHOUICHHS «I10-
BEPXHOCTB — 06bem». Ipu 3tom 6e3B03BpaTHO Tepaercs 6onee 1/3 kie-
TOUHOH Nponykuuu. Ho Xyse To, 4To Ha OKUCICHUE 3TOl OpPTraHHKH pac-
XOMyETCA KHCIOPOA U BOAHBIA CIOH, OKPYXarOmuit OpTaHu3Mm,
3BTpOdHIMpyeTcs. Munsiit [Tsrauok NpaB: KMU3HE «OUYCHb MAIECHBEKOTO
CyL1ECTBa» MOIHA HENPHUATHOCTCH.

Opranusm uszbexur HCIIPUATHOCTEH, €CNM OyIeT IepeMeimarbes
OTHOCHTCIIEHO BMCLIAIOLICH €T0O BOABL DTOTO OH MOXET JOBUTHLCS IBY-
Mst criocobaMut: 160 HaYHET caM aKTHBHO IBUTATECS B €€ TOJIIE, 1160
TIPUKPCIIATCA K HEMOABHXHOMY Cy6cTpary, uTo6hl Boga ABHIranach or-
HOCHTEIIBHO Hero. Bropoit crioco6 npokaproTs peanusosanu HEMEUICH-
HO, CKOHCTPYHpOBAB MaT. A BOT C NICPBBIM CIIOCO6OM (Ka3aocs 6bi, 60-
fIEC TIPOCTBIM 1 O4CBUIHBIM) y HUX BO3HMKIH GOMBIIAE IPOGIeMEI, H60
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3(deKTUBHBIX OPraHoB ABMKCHUA (TIOXOOHBIX XI'YTHKAM M PECHUYKAM
3YKapHOTHBIX ONHOKJICTOYHBIX) Y IPOKapHOT HE BO3HHUKAET, & CO3/IaHHE
KJIETOUHBIX arperafuii, CrioCOOHBIX K COMIACOBAHHBIM ABMKCHHAM (Ha-
HNpUMEp, BOMHOOOPa3HBIM) 3aTPyAHCHO M3-3a KpalHeH cnabocTd Mex-
KJICTOYHBIX B3aUMOACHCTBHH (CM. rmaBy 5). [To3ToMy «reHepanbHOM H-
HHEH» 3TOT CNOCO6 CTAHOBHUTCA JIMLID NPH NOSABICHAH 3YKapHOT, CIIO-
coOHBIX K 00pa30BaHHUIO BBICOKOMHTETPUPOBAHHBIX KJIETOYHBIX
arperauui, T. €. K HaCTOsUIEH MHOTOKJICTOUHOCTH.

MHOTOKJIETOYHOCT NPHBENA, CPEH MPOYETO, K PE3KOMY IOBBILIC-
HHIO CIOCOOHOCTH OPraHM3MOB CO3/1aBATh B CBOEM TEJIE 3aI1aC T TATENb-
HBIX BEIECTB. IIpaKTHYECKH JIMIICHHBIC 3THX 3allaCOB OAHOKJICTOUHEIE
(B 0COOEHHOCTH NPOKAPHOTEI) OOPEUCHBI pearipoBaTh Ha H3MEHEHHUS CO-
JepXaHus OHOTEHOB B OKPYXAIOUICH Cpelle EANHCTBEHHBIM CIOCOBOM —
H3MEHEHHEM IIOTHOCTH nonynsanuid. (IIpuMepoM Takoro ux NoBeACHUS
MOXET CJLyXHTb «LIBETEHHE» BOLOEMOB, KOTZla CTPEMHTEIILHOE Pa3MHO-
KCHHE ORHOKIECTOUHBIX M HHTYATBIX BOJOpOCIEH OBICTPO MPHUBOIMT K
HCUEPIAHMIO pECypca SKOCHCTEMBI; B pe3ynsraTe 6e3MEpHO pa3pociias-
Cs NOMyNsSNMs B OHOYAChe BBIMHDAET, a HA OKHCICHHE 3TOH MEPTBOH
OpraHHMKH PACXOLYETCS 3aTEM I10YTH BECH KUCIIOPO] BOLOEMA — «3aMOop».)
3amacHbIe BENIECTBa U pe3epBHas 6oMacca KpyIIHBIX OPIaHH3MOB JIEJTa-
0T UX NMONynsuuu O6o/ee HE3aBUCUMBIMU OT KoJIcOaHMid pecypca U CTa-
OMIN3UPYIOT X IIIOTHOCTE. B CBOIO 04Yepesib, CYICCTBYIOLIME B SKOCHC-
TEME TCOXMMUMUYCCKHE KPYTOBOPOTEI OOPETAIOT B JIMIC 3TUX OPTaHH3MOB
KPYIIHOE PE3EPBHOE [emo'®, OKa3bIBaloIee HAa BCE 3TH IUKIBI MOIHOE
crabunnzupylouiee Bo3aeicTue. Takas «B3auMHas crabuim3annsy» Ka-
KETCH ONHUM M3 IIABHBIX 3KOJIOTHYECKHMX CJIEACTBUI BO3HHKHOBEHHSA
MHOT'OKJIETOUHBIX (XOTA NpaBHIIbHEE CKa3aTh — MAKPOCKOIIMYECKHX, T. €.
BUIHUMEBIX HEBOOPYKCHHBIM IJIa30M) OPIaHH3MOB.

IMocnennsas oroBopka Hecny4yaitHa. Eciu MBI OT BOnpoca « /IS 4ETo
BO3HHKJIa MHOTOKJICTOUHOCTE?» NEPEHIEM K BOTIPOCY «KaK ¥ KOTZla OHa
BO3HMKIIa7», TO HaM NPEKAC BCETO NPHAETCS ONPEACNUTD, KaKOH Opra-
HHU3M CJIE[[yeT CUMTATh MHOTOKIETOUHbIM. Ecn naxce He Opath B pac-
4eT YHCTO TEPMHHOJIOIHUECKHE NIPOOIeMbl (CIELYET /I HA3blBaTh KKO-
noruei» Volvox, y kKoToporo ectb nuddepecHINanis MexXRY KICTKaMU
NEPEIHEro U 32 HETO MONYHIapUH, 3apOABIIIHY, BO3ZHHKAIOMIME YTEM
NAJJMHTOMHH — Je/eHUS 0€3 MOCIENYIONEro yBEIHUCHHA PasMEpoB
KJIETOK, ¥ KOTOPBIN K TOMY %K€ CM E€PT € H ), 3eCh CYHIECTBYET H NPO-
OnieMa BOONHE OOBEKTHBHAA. A MMEHHO: COOTBETCTBYET JIM CTPOTUM
KpUATEPUSAM MHOTOKJIETOYHOCTH CTPOCHHUE TEJId MaKPOCKONMYECKHX

' TepMHH «ZeIo» JOMKeH ObITh BaM 3HAKOM 110 Kypcy anaroMmuu. Hanpu-
Mep, [IeYCHb SBISETCS PE3EPBHBIM JIEIIO MUTATENbHBIX BEIECTE (IITMKOTeH U AP. ),
KOTOPBIE ITPU HEOOXOAMMOCTH MOTYT ObITh MOOHIIH30BaHBI OPTAHU3MOM.
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BOLOPOCIIEH U 2pu606? BoNbIIMHCTBO 610I0M0B HBIHE OTBEUAIOT HA HTOT
BOIPOC OTPULATENIBHO, OCTABIASA TEPMHH «MHOTOKJIETOYHBICY JIMILL 32
3CJICHHIMH pacTeHHsMH (Metaphyta) u xHBOTHBIMHU (Metazoa),
Hx. Kopnuce (1983) Been mns sTux ABYX TPYNN yAauHBIA TEPMHH —
MHOroTKaHeBbie OPraHH3MbI.

Taxum 06pasom, HOCTIHKEHHE KUBBIMHA OpraH13MaMH MaKpOCKOIIIe-
CKMX Pa3sMCPOB MOXKET NIPOHCXONUTE Pa3iHHbIME CIIOCOGAMH, a8 HCTHHAS
MHOTOKJICTOYHOCTh (MHOTOTKAHEBOCTD) — JHIIb ONMH M3 HUX. B Jiro6oM
CIty1ac, MHOTOKAETOYHOCTD (B LUMPOKOM CMBIC/IE) MOUTH HaBEpHSKa BO3-
HHKAJIa B IIPOUCCCE SBOMIOLMH MHOTOKPATHO H HE3aBHCHMO: BO MHOIMX
THIax Bojopocncit — kpacHbix (Rhodophyta), senensix (Chlorophyta),
sonotucThIX (Chrysophyta) — wnu BbICIIHX rpuboB-ackomuyemos
(Ascomyceta) MOXKHO BEISIBUTB IIPEEMCTBEHHBIC PSAZIBI OT ORHOKJICTOYHBIX
$opM uepe3 KoNMOHMM (HalpyMep, HUTHATHIC (OpMBI) K MaKpOCKONHUC-
CKAM OpTaHH3MaM C aHalloraMH TKaHEBOM IH(depeHIUPOBKY.

3Ta rMNOTETHYECKas SBOMIONMONHAN KAPTHHA BIIONHE COOTBETCTBY -
CT COBPCMCHHBIM NIATICOHTONOTHIECKHM JaHbIM (pHc. 19). ITepBhie syka-
PHOTBI NOSBUIIMCH (KaK Mbl 3HACM M3 TIIABBI 5) OKOJO 2 MJIPJ JieT Ha3ax
CPeA QUTOINIAHKTOHHBIX AKPHTAPX; BCKOPE K HUM TOGABHIHCE U HUAT-
4aTeie POPMBI C 3YKAPHOTHBIMH NapaMETPAMU KJIETOK. 3ameuarensHo,
HTO OHI HUKOTZ1a HE BCTPEHAIOTCS B IPOKAPHOTHBIX GEHTOCHBIX COOBIIe-
CTBaxX (UM2HOOAKTEPHANBHBIX MaTaX), 4 ¢ CAMOTO Hauala dopmupyror
CBOI COGCTBEHHBIH THII PacTHTEIBHOCTH, HA3BAHHLIN V. Henbopuom
(1987) «BopopocieBbiMu nyrammy». Home COODIECTBA TAKOIO THIIA H3-
BCCTHLI JIMIIb B HCKOTOPBIX aHTAPKTHYECKHX BHYTPEHHMX BOXOEMaX; B
OKEMOPHH e OHH, CY/IS TI0 XaPaKTEPy 0CAKOB, GbLIH IIAPOKO Pacpo-
CTPAHCHBI B MOPSIX 33 NPCACIAMH MEIKOBOLHH (KOTOPHIC GbUTH 3aHATHI
MaTaMu).

B pudee (1,4-1,2 mnpn niet nasax) otu HuTHATHE 3YKapHOTHEIE Qop-
MBI IOCTHIIM 3HAYHTENBHOTO pa3sHooOpasus. IMEHHO TOra B cOCTaBe
BOOPOCIICBEIX JIYTOB INOSBHIMCH H IIEPBbIC MAKPOCKOIMYECKHE BOJIO-
POCIIHA C ITACTHHYATHIM, KOPKOBEIM M KOKHCTBIM THIIAMHU CO€6UYA, 3 K
BeHAY (650 MIIH I€T) OCHOBHBIM KOMIOHEHTOM 5THX coobmecTs cTaHo-
BATCA 6eHOOMenuUY ~ IEHTOBUAHBIC BOXOPOCIIH JTHHON 10 15 om. EcTh
Jaxe COOBLICHHE O HAXOIKE KAKHX-TO IIaCTHHYATBIX BOJIOPOCICH B KH-
Talickoit popmanun Yanuen ¢ Bo3pacTom 1,8 mMnpn ner; sta naruposka
HYKJACTCA B IOATBEPXKAEHUH, HO HE KAXKETCA HepeanbHoit. J[eno B Tom,
'TO TAKCOHOMH'CCKAS IPUHAIIEHKHOCTD BCEX STHX JOPM HELOCTATOUHO
#ICHA, OJIHAKO HCKOTOPBIC M3 HUX OMEHBL CXOXHBI C HU3IUIMMH KPACHBIMH
BOZOPOCIAMU — baHzuesbimu. A KPacHBIE BOXOPOCIH, KAK IOIATAKT
MHOTHC HCCIICAOBATEIIH, SBIAIOTCS CaMOit aPXaUHHOI BETBBIO 9YKAPHOT;
BOSMOMKHO, OHH TIPOU3OLLTH B PE3Y/ILTATE (HE3ABHCHMO# 3yKAPHOTH3A-
UMH» UnaHobakTepuit.
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Cso6onHo- Mpuorokne- MHorokne-

st e erest MpOLADHOTAL BorrennankOH pactowax  wotmoTHHE
o
- N
3 Y/
o pasHooBpasuc
g. Mpeanonaracsioc
- pasHooGpase

Puc. 19. VI3McHEHHS BO BpEMEHH OTHOCHTEIIBHOTO 0GHIHA OCHOBHBIX OHOTH-
YeCKUX KOMITOHEHTOB:
d — MPOKAPHOTHI-CTPOMATONHTOOGPa3oBATENH; 6 — CBOGOHOKHMBYIIHE IPOKAPHOTEI, 6 — SyKa-
PHOTHBIH UTOMIAHKTOH; 2 — MHOTOKJIETOYHBIE PACTEHIL; O — MHOTOKJIETOHHBIC HHBOTHEIC

(mo Schopf, 1992)

YKHUBOTHBIC M ClEbl UX KH3HEACATCIBHOCTH (HOPKH W CJICHOBBIC
JIOPOXKKH Ha IIOBEPXHOCTH 0CaJIKa) JOCTOBEPHO NOABHIACH B NAICOHTO-
JIOTHYECKOM JIETOMMCH JIHILL B KOHIE NPOTepo30st — okono 800 mitH et
Hasaz. (MHTepecHo, YTo BOROPOCIH ¢ MUHEPAIU30BaHHBIMU CIIOCBHIIA-
MH, I KOTOPBIX MOXHO MPEANONaraTh TOT K¢ yPOBEHb OPraHHU3aLuH,
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"TO My BBICIIMX KPacHBIX M GypBIX BOZOPOCIEH, MOSBUIMCH €Ie 10~
30HEE —~ B BEH/E.) B ueM e npuunHa TOro, YTO HCTHHAS MHOTOKIIETOY-
HOCTh BO3HUKIJIA TaK 1n031H0? B 60-¢ roxs! npoitoro sexa (BCIOMHHM
IMaBy 5) CymECTBOBAIA IHIIOTe3a KKHCIOPOAHOND KoHTpom» bepkuepa
1 Mapianna, cornmacHo KoTopoit coepxanue KHCIIOpOZia B 3EMHOM aT-
Mocepe BILIOTh 0 Hayana GaHepo3os (540 muH net nasan) 6110 Hike
ToukH ITacTepa 1 HE KONYCKAO CYMIECTBOBAHMSA GONEE BLICOKO OpraHu-
30BaHHBIX GOPM KH3HH, YeM BOJLOPOCIIH. Hockonbky co Bpemenem ycra-
HOBHIIY, 4TO TO4Ka [lactepa B neiicTBUTCIBHOCTH Ob1Ta npoiaeHa ropas-
Jo paHblle — Gostee 4eM 32 MEILIHAPA JIeT 10 BPCMCHH TOSBICHUS T1Ep-
BbIX MHOTOKJICTOUYHbIX, IPHYUHHAS CBA3b MEXK/y STHMH ABICHUAMH GbIa
OTBEPrHYTA U O TUIIOTE3C KUCIOPORHOTO KOHTPOMI» 3a0buin. Kak mos-
K€ BBISICHHJIOCH, HATIPACHO.

OnnonponenTHoe conepxanne Kucopona (ameercs B BUny 1 % or
CT0 COBPEMCHHOTO KOIMYECTBA) —~3TO TOT KPHTHUYECKH I MHHIMYM, HIXKE
KOTOPOTo a3p06HbIil METaGOMM3M NIPHHIMNIHATLHO HEBO3MOXXCH; OTHAKO
AL XKASHENCATENLHOCTH MAKPOCKONMYECKHX XUBOTHBIX KHCIOPOIA He-
06x0nMMO CymecTBeHHO Gonme. B. Paunerap HenasHo nposen crienu-
@JILHBIC PACUCThI, U3 KOTOPBIX CIENYET, YTO KHBOTHBIM, COCTABISBIIAM
NEPBYIO hayHY MHOTOKIICTOYHBIX — 3MaKapcKy:o (0 Helt peys Brepenn),
Kucnopona tpebosanock He meHee 6—10 % oT HEIHEIIHETO YPOBHS; 3TO B
TOM Ciryqae, CCJIM OHU MMENH PA3BUTYIO CHCTEMY LIMPKY/IALUH, HOCTAB-
ABIIYIO KHCIIOPOA K TKaHAM. Ecnm ke Takas cuctema y HuX eme He
Pa3BUJIACk U OHM AIBIILANIM 33 CYET NPAMOit anuddy3un (cxopee Bcero, Tak
¥ BB1I0), TO TPEBOBANOCH AU HX KUSHEACATEIb HOCTH ropasno Gonblie
KUCII0poaa (MOKET OBIT, €ro CoIepKaHUe COMOCTABUMO C HBIHEIIHUM).
Hrtak, runotesa «kMCI0POHOTO KOHTPOMS» KakeTCs BIIOTHE JOTHYHBIM
OGBACHEHHCM MOSIBNEHHUS MAKPOCKOMHYCCKHX K HBOTHEIX JIMIIb B KOHIIE
TIPOTCPO30A —~ SCIIM NPUHATH GOIEE BHICOKMIT KPUTHUECKHIA TIOPOT, Yem
ONHOMPOUCHTHBIN, NpeAnarapluiics Bepkrepom u Mapmasnom. Ogna-
KO BO3MOXHA 11 IPOBEPKA 3TOM TUNOTE3b1? Mbl IOMHEM (M3 IVIABEI 5),
"ITO MOXHO 110 COCTaBY OCa/IKOB OTJIMYHTD A9pO6HBIC OGCTAHOBKY OT aHa-
9POGHEIX, HO KAK ONPEHCTHTh KO THM 4 CCTB CH H bl € pasiuuus B co-
ACPKaHUHU KUCIOPOAa B GbIIBIC S10XH?

M3BECTHO, UTO KOMHYECTBO KHMCIOPORA, CO3NABACMOTO HEBHOIO-
TMHECKUMH Nponeccamu (GoToNu3 BONE U T. 1I.), COBEPLUICHHO HUY-
TOXHO; TIOYTH BECh CBOGONHBI KHCIIOPON IIaHETH CO3IaH dorocuu-
TC3UpYIOINMH Oprani3Mamd. OHAKO XKHBbIE CYI[ECTBA HE TONBKO
TIPOM3BOAAT KHCIIOPOA, HO M NOTPEONSIOT ero NpH AbIXaHHH. B GHo-
chepe 0CYmECTRIAETCS TOCTATOUHO IpocTas XUMHUYECKAs pPeaKIus:
nCO, +nH,0 & (CH,0), + n0,. «Uuras» e cresa HallpaBo, MbI I10-
yyaeM GOTOCHHTES, a CIPaBa HANICBO — JbIXaHHE (a Takxxe ropenue u
THHCHHE). YPOBECHb COfEpXaHU KHCJIOPOJa Ha NiaHeTe cTabuicH
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HOTOMY, 4YTO IpsiMas W o0paTHad PCaKkUMH B3aHMHO yPaBHOBCIIHBA-
I0TCS;, TAK YTO €CJIM MBI NOMIBITACMCS YBEIUYHTEL COAEPXKAHUE CBO-
00RHOrO KHCIOpOAa B arMocdepe MyTEeM NPOCTOr0 HapaulMBaHUS
obbeMa (OTOCHHTE3UPYIOILIETO BEIIECTBA, TO U3 ITOM 3aTEH HHYETO
He BhIineT. CMECTUTh XMMHUYCCKOE pAaBHOBECHE, KaK BaM JOJDKHO GHITH
M3BECTHO U3 Kypca XMMHH, MOXKHO, JIHLIb BHIBOAA U3 CHEPH PEAKIHH
OJHH U3 €€ MPOAYKTOB. B Hamiem ciydyae NoOUTHCSA yBEJIHMUCHHS BbI-
xona O, MOXHO, TULIb HeoOpamumo u3bimas U3 HEE BOCCTAHOBIICH-
HbiA yrepon B ¢opme (CH,O) umd ero npon3BoaHbIX.

Taxum oOpazoM, Npou3BOACTBO KHUCHOpoaa Guocdepoii naunnaer
IpeBaNupoBaTh Hall NOTpebneHrEM 3TOro rasa (€10 Xe), TOIBKO €ClU
IPOHCXONUT 3AXOPOHEHUE 8 0CAOKAX HEOKUCACHHOZ0 OP2AHUY ECKO20
geujecmea. ITOT BBIBOJ, KaXKETCS JOCTATOYHO NAapaoKCanbHBIM H Ipo-
THBOPCYALIMM PACXOXKHUM MpeAcTaBieHusM. Tak, Hanpumep, IpUpOO-
OXpaHHas NponaraHaa BOHiIa B roNoBY LIMPOKO# MyGIMKHA MaruuecKyo
¢pasy «Jleca — 3TO NETKHE NIaHETH»; K MaJIO KTO Aaer cebe Tpyx 3any-
MaThCsl HaJl TEM, UYTO B NCHCTBUTEILHOCTH M000C cOananCHPOBaHHOC
coobiecTBO (B TOM YHCIC TPONUYECKHi Jec) morpebiseT poBHO
CTOJIBKO KHCJIOPOZa, CKOABKO W NMpOou3BoAMT. ECH 4TO M MOXHO Ha-
3BaTh «IETKUMHU IUTAHETB), TaK 3TO O0JI0Ta, T KaK pa3 W UIET mpo-
1ecc 3aXOpOHEHUS HEOKUCIICHHOM opranukd. [TosTomy, ecnu Mbt yera-
HOBHM, YTO B HEKHMH NEPUOA IEONOTHMUYCCKOH HCTOPHH NMPOHCXOIMIO
HHTCHCHBHOC 3aXOPOHEHMEC OPraHM4eCKOrO YIIepoaa, To Mbl BIpaBe
OyReM 3aKII0YHTh, YTO B 3TO BPEMS CTOJIb )K€ MHTCHCHBHO HAKaIUIU-
BAJICS M KMCJIOPO. A BOT OIICHUTh TEMIIBI 3aXOPOHECHHS OPraHHYECKO-
ro ymiepona B IPOLLIBIC 3MIOXH BIOJIHE BO3MOKHO. JIJIs 3TOrO cyule-
CTBYCT CHCIUAIbLHBIA METOZ, OCHOBaHHBIA Ha M3y4CHHH H30TOIHOIO
otHowenus 'C/C B COOTBETCTBYIOLUIMX OCaAKax (OpPraHHYCCKUH yr-
JIEpoJ, y4acTBOBABLIMH Korna-mubo B peaknusx ¢orocurTesa, odbora-
IICH «JIETKKM» H3oTomoM '*C).

Heckonpko ner Hazan Ha apxunenare linundepren 6sa OTKpbITa
YHUKaJIbHas 110 MOJHOTE 110 CIENOBATEIbHOCTS MO3XHEIPOTEPO3OHCKHX
0CaJKOB, oTIaraBIIMXCA B 11epuoy ¢ 850 no 600 muu net Hazan. Mccie-
JOBAB 3TH OCAKK Ha IIPEAMCT U30TONnHOro orHouenus '2C/1*C, 3. Homurb
(1996) ycranoBmII, 4TO Ha NPOTAKCHAH BCEIO 3TOI'O BPEMEHH TEMIIEI
3aXOpPOHCHHS OPraHMUYECKOTO YITIEPOa OCTABATIUCH CAMBLMU BbICOKUMU
3a écto ucmopuio 3emau. VIzyuernre no3fHENPOTEPO3OMCKHUX OCAIKOB
B Ipyrux pailonax mupa — B Kanazne, Asctpanuu u HOxHo#t AdpHke —
noaTBepAnsio BeiBoAbl Homns. MTak, NOSBICHHIO MAKPOCKOIIHYECKO#
(dayHBI IPEALIECTBOBAJIO PE3KOE yBEIHYCHHE KOTHIECTBa CBOOGOIHOTO

KHACIIOPOAA; BPAL JIM MOXHO CUCCTh 3TO CIYYalHBIM COBHAaRCHHEM
(puc. 20).
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Puc. 20. KnoueBbie xapaKTepHCTHKH HCTOPUH NO3HETO IPOTEP030s. Munumy-

MBb! Ha KPUBOH 33XOPOHEHHUS OPraHHYECKOTO yIIIEpoa COOTBETCTBYIOT JIEHUKO-

BRIM 3II0XaM M HHTEHCHBHOMY 00pa30BaHHIO JKelC30PYAHBIX dopMauuii
(no Houmo, 1995)

O ToM, uTO Ha 3emIte B 3TO BpeMs AeHCTBHTENBHO CYLECTBEHHO BO3-
POCIIO CONCpkaHue KUCIOPOaa, MOTYT CBHACTEIbCTBOBATE M APYTHeE
taxTb1. Bo-nepBEIX, B OKCaHaX BHOBE IIPOMCXONT OCAKICHHE JoKECTICIUTH -
TOB, IIPEKPaTUBLICCCS OKOMO 1,8 Mipn seT Hasax (cm. puc. 16). Jto mo-
’KCT O3Ha4aTk, YTO KHCIIOPOX BIEPBBIC HACHITHI T1y6O0KOBO I HbI ¢
HaCTH OKCaHa, PACTIONATaIHECs HIKE (POTHUIECKOM 30HbBI, ¥ TIPH 3TOM
TIpOH3OLIUIO OCAXKIEHHUE CIIC COXPAHABIUMXCS B TEX IMyOHHAX 3amacos
3aKHCHOTO jeJie3a. Bo-BToprIX, 310 6BLTO BpeMs Kak MHHHMyYM Tpex 110-
KPOBHEIX OIEICHCHHN, TIOCIEHEE M3 KOTOPHIX — JlanaHackoe ose/te-
Henue (600 miH et Hasan) — 6bino, 110 BCeit BUIUMOCTH, CaMBbIM KpyTI-
HBIM 33 BCIO MCTOpHUIO 3emin. ONHON M3 NPUYHH Hauana oneicHEHHI
CUHTAIOT TaK Ha3bIBACMbiil 00PaTHLIA MapHMKOBLIH dPdexT: Korna B
arMocdepe IITAHETH OTHOLICHUE 0,/CO, cMenaeTcs B CTOpoHY KHCIO-
pona, IIaHCTa HAYMHACT FOPA3NIo XyKE YACPKHUBATh TEILIO, 1OCTABAC-
MO€ [EHTPAIbHBIM CBETUIOM.

Bee s10, BeposiTHO, CTalo crencTBieM coBbITHiL, MIPOU30ILCAUIAX B
6uocdepe oxomno 1,2 mipx ner Ha3aJl, KOTJa HavaJCs MOCTOSHHBIN POCT
"HCIICHHOCTHA W BUTIOBOTO Pa3HOO6Pa3ns 3yKaprHOTHOTO (PHTOILIAHKTOHA
(3aKoHumICs 600 MiTH 1eT Ha3an). M3BECTHO, UTO B IIAHKTOHHBIX 3KOCH-
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cTeMax JeTpUTHAA [HIeBas Lelb pa3BuTa oueHb c1abo, a 060poT Bewie-
CTBa M SHEPTHH HUJIET NIOYTH HCKITIOUUTENBHO 110 nacmbuyHou yenu; Ipax-
THYECKH BCS MEPTBasi OPTaHHKa «IPOBAIHBACTCS» U3 3KOCHCTEMBI BHH3,
Ha JHO BONOEMA, II€ ¥ YTHIH3YETCS B TAMOIIHHX ICTPHUTHHIX LIETSAX.
OnHako NOHHBIE ICTPUTHBIC LIETIH MPOTEPO30A CYLIECTBYIOT B YCIOBHAX
CHJIBHOTO HEIOCTATKa KHCIOpOAa W NOTOMY OOIafaloT OrpaHHYCHHOM
«IIPONYCKHOW cnocoOHOCTHIO». HaunHas ¢ HEKOTOPOTO MOMEHTa OHU
[IepeCTAOT CIIPABIATHCA C TEM HAPACTAIOIMM ITOTOKOM OPraHHKHM, 4TO
HOCTABASCTCS CBEPXY HAPAIIMBAIOIAMH CBOI NPOLYKTHBHOCTEL (UTO-
IUIAHKTOHHBIMU COO0LIeCTBAMH. J[pyruM UCTOYHHKOM OpPraHMKH MOTYT
OBITH JIMILICHHBIE B Ty NOPY CKOJIb-HHOYAb 3 PCKTHBHEIX KOHCYMEHTOB
(«TpaBOSIHBIX») BOIOPOCIEBHIC JIyra. B pe3ynbrare opraHMueCcKuii yr-
JIEPOJl HAYHHAET 3aXOPaHUBATHECA B OCaKaX Ha JIHE OKeaHa; 000poTHON
CTOPOHOM 3TOro Nponecca ABIACTCSA, KAK MBI TEIEPh 3HAEM, HAKOIIICHHE
CBOGOIHOIO KHCIOpOMa, NPUBOAIIICE — UYepe3 OOpaTHBIH NapHUKOBBIA
3¢ deKT ~ K OJICACHEHHIO.

CoueTanue 3THX ABYX (DakTOpOB (3aMETHBIH POCT COAEPXKAHHS KHC-
JIOpOZa M MOSBICHUE JICTHUKOB) CO3NacT B THAPOCQEPE IITaHETH IIPHH-
UHITHAIBHO HOBYIO CHTyaluio. JIo CHX 1mop KMCIIOPOJ MOT pacipocTpa-
HATBCS U3 GPOTHUECKOM 30HBI, I7IE OH BEIPabaTEIBACTCS, B HIMKEICKALLHE
CIIOM OKEaHa TOJIbKO 3a CUCT TAKOIo HECOBEPIICHHOIO MEXAHM3M4, KakK
aubdysus: Bens Oonee Goraras KMCIOPOROM BOJla IIOBEPXHOCTHOIO CIOS —
Gonee Temas, a IOTOMY OHa HE «TOHET». 3aMETHM, 4TO caMo «borar-
CTBO» 3TO BECbMa OTHOCHTENBHOE, T. K. UEM TEIJIeE BOJA, TEM MEHBILIECE
KOJIH4ECTBO r'a3a (Tipd paBHOM JABICHHH) MOXET ObITh B HEH pacTBOpe-
HO. M3BeCTHO, 4TO BOJla HMEET MUHUMAIbHYIO TTIOTHOCTD IIPH TEMIIEPa-
type 0 °C u HIKe (71en), a makcumanshyo —nph 4 °C, 103ToMy C nosBie-
HHMEM Ha IUTAHETE JbJa U «TAKEN0i» (HeTHIPpEXrpalyCHOM) BOLBI KapTH-
Ha MeHsercs. [TnaBaroluii 10 HOBEPXHOCTH JIET, OXJIAXKAAET OMbIBAIOIIY 1O
€ro BOJly, ¥ Korjla e¢ TeMIiepaTypa nqocturaet 4 °C, 0Ha « TOHET» — BMECTE
C PacCTBOPCHHLIMH B HEil ra3aMH U3 OBEPXHOCTHOIO CIIOS; B OKeaHe 00-
pasyercs XOMOMHbIH NIPUAOHHKIH ciloil — meuxpocdepa. Taxum 06paszom,
B rupocdepe BO3HUKACT JICHTOYHBIH TPAHCIOPTEPY, JOCTABIAKOMIMHA
KHCIIOpO/ B €¢ iyOoKue ciou (ORHUM W3 CIEACTBHH 3TOTO MpOoLEcca
CTaJI0 OCaXJICHHE B OKEaHaX JukecHeJUINTOB). OJeAeHEHHS CIIyYalHCh
Ha 3emiie ¥ panblue (Hanpumep, I'yponckoe oJienenenne 2,3-2,5 Mipa
JIET Ha3aj), HO TOTAa 3TOMY TPaHCIOPTEpY €l HEYero OBUIO MepeHo-
cuth; Teneps xe (650-600 man meT Hazan) BCsA ruapocdepa OKazalacs
HACHICHHOMW KHCIOPOJOM RO TOTO YPOBHS, KOTOPBIH AOIYCKAET CYILe-
CTBOBaHHE MaKPOCKOIIHYECKHX dKHBOTHEIX.

B 1947 rony P. Copurr cienan B Mecteuke Jauakapa B IOxHO! AB-
CTpaNW{d OHO M3 CaMbIX 3aMCUaTe/IbHBIX OTKPBITHH 3a BCIO HCTOPHIO
najeontonorud. MM Guuia Haliiena u onucana Ooraras dayHa YIHBH-
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TENBHBIX GECCKENETHBIX OPTaHU3MOB, TONy4HBILIas Ha3BAHUE I0UaKap-
ckou. ITepBonauanbHo o1y dayHy cowim KeMOpHiicKoit, onuako B 1959 ro-
Ity M. Titeccrep npaBuiibHO TaTHpOBAN €€ KOHIOM NOKeMOpHS — BEHIOM
(620-600 miH seT Hasax); TakaM 06pa3soM, NepHOR LOCTOBEPHOTO CYIIe-
CTBOBAHUA Ha 3EMJIC MHOTOK/ICTOYHBIX KUBOTHBIX YIUTAHUIICS [IOYTH Ha
100 mrH net. B pansreitiem 20UaKapckyio aymy Hallliy eIme B HECKOb-
KX paiionax mupa (Hamubus, Herodaynanenn); 6onee Toro, BpiscHu-
7IOCb, 1TO 5THUX CYIIECTB HAXOMMIM M paHee (HanpuMmep, Ha Vkpanne B
1916 rony), Ho npuHUMany 3a Heopranuyeckie ocratku. Camoe xe 60-
raroe W Haubonee MHQOPMATHBHOE B ITAHE MATEOIKONOTHH MCCTOHA-
XOXJICHHE (MHOTHE THICSH 0COBEH, OTHOCAIIMXCS K HECKOTbKHM AeCsT-
KaM BUJIOB) u3BecTHO B Poccu, na Benom MOpE.

B 10 Bpems kak Bce MHOTOUHCIIEHHBIC TPYIIIBl MHOTOKJIETOMHEIX, 10~
ABUBLUIMCCA B Hayane kembpus (540 MiH et Hasan), Goum IIPEJCTABICHEI
MEIIKAMU OPTaHU3MaMU (MWLTMMCTDEL WK TICPBIE CAHTHMETPEI), Ha-
KapcKast (hayHa COCTOSNIA U3 KPYIHBIX HJIM OYSHD KpYIHBIX 6€CI03BOHOY-
HBIX, pasMepoM 110 nosyTopa MeTpos. Cpenn HUX 6BUTH KaK pagdanbHo-
CHMMCTPHYHEIC (DOPMBI, HA3BIBACMBIC MeAY30UOAMY, TAK U Oustarepans-
HO-CHMMCTPHHBIC; OXHH U3 HHX (nemanoHambl) BHELIHE HAOMHHAIOT
COBPEMCHHBIC KOPJLITBl Mopckue nepbs (Pennatularia), npyrue (duxunco-
HUS A CRPU22UHA) ~ KOIBYAMBIX Yepeeli U WIeHUCMOHOZUX (puc. 21). Ilep-
BbIC HCCIICAOBATEN JHAKapCKOit dayHs! (Cripurr u I'meccuep) cunramu
3TH (OPMBI PCANBLHBIMH NPEAKAMH COBPEMEHHBIX KHIICYHONOTOCTHAIX 1
HCPBCH M BKJIIOYAIM MX B COCTaB COOTBETCTBYIOIMX THIIOB U KJIACCOB
’KHBOTHBIX. 3Ta TOMKA 3PEHUS MMECT CTOPOHHHKOB M TIOHBIHE («aBcTpa-
JIMACKAs 1LIKOJa»), OfHAKO GONbIIMHECTBO HCCIICIOBATENEH 10JIaraeT, YTo
CXOACTBO TyT HHCTO BHELIHEE H 4TO S1MAKAPCKHEC OPTAHM3MbI IPEICTABIIA-
10T co60it HEUTO CoBepLICHHO OcoBeHHOE. A. 3eitnaxep (1984) sBen s
STHX CYICCTB CNICHUANBHOE COOMPATEILHOE HA3BAHHE — 8eHO0BUOHMbL.

Benno6uonTs umeror oTHuHb OT (haHEpO30HCKHUX HKUBOTHBIX MAaH
cmpoenus. Tloutn y BCeX GHIATEPaTbHO-CUMMETPHHHEIX BEHACKHX opra-
HHU3MOB 5Ta Camas CHMMETDPHS HECKOJIBKO HAPYLIECHA; Y «<LICHACTHIX®
}OpM TIpaBhIC U JICBbIE MONOBUHKH «CEIMEHTOB) CMCIIEHBI IPYT OTHO-
CHTCIILHO Apyra — NPUMEPHO TakK, KAK B 32CTETHYTOH MONHHH HIH Ha
aBTOMOGHIIBHOM IIPOTEKTOPE-ENIOUKE (CM. puc. 21, a). 31y acummeTpuio
TNIPUHATO G0 NIPHIHCHIBATE AeOPMALHAM TelT B npouecce 3axopoHe-
Hus, noxka M. A. ®enonxun (1983) He obparun BHMMAHME Ha TO, YTO
AQHHBIC HAPYLICHUS TONO3PHTEILHO PETYISPHL M eMHOOGpasHbl. On
AOKa3all, 4TO 171 BEHNOGHOHTOB XapakTepeH 0coGbIA mian CTpOCHHUH,
KOTOPBIH MaTEMAaTUKY HA3BIBAIOT CHMMETPHEN CKOJTbISIIEro oTpaxe-
HH3t, CPC/IH MHOTOKIICTOUHBIX JKC KHUBOTHBIX STOT THI CHMMETPHH BCTpe-
HaeTCs KpaHE PEAKO (TAKOBO, HATIPHMED, B3aHMOPACIIONOKEHHE MbILLIEH-
HBIX SJICMCHTOB ~ MHOMEPOB U MUOCEIIT — Y IanyemHuKa).
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Puc. 21. Dauakapckas ¢ayHa:
a — pa3nMYHble paguanbHO- 1 Ou-
JarepaibHO-CMMMeTpHYHble (op-
Mbl; 6 — CTPOEHHE NHUKHHCOHMH

(no Dzik, 1997)

Bproc Paunerap (1982) mokasai, 4To y M3y4YEHHbIX UM BEHAOOHOH-
TOB YBEJIMUCHUE PA3MEPOB Tela B XOIE OHmozeHesa (MHUBUIYANBEHOrO
pa3BUTHSL OpPraHU3Ma) ITOCTUIAeTCA 3a CUCT H30METPHYECKOro pocra,
KOTJIA BCE NPOTOPILHMHK TEJIa OCTAIOTCS HEU3MEHHBIMH (KaK MpH TIPOCTOM
YBEJHUYCHUN M300paxeHus mpeamera). Mexay TeM, BCE U3BECTHHIC
MEeTa30a, BKII0UAs KHIIICYHOTIONOCTHBIX U YepBeil, 0011aJal0T HE H30MET-
PUUECKUM, a AJIJIOMETPHYECKHM POCTOM € 3aKOHOMEPHON CMEHOH TIPO-
HOpLHii Tena (HampUMep, Y YeNOBEKA B PAIY «3apOAbII — PeOEHOK —
B3POCIbIi» a0 COI0THBIH Pa3MEp IOJ0BL! YBEIMYUBAETCA, TOTIA KaK
OTHOCHUTENbHBIH — YMEHBIIAETCH).

TTpOTHB OTHECEHHUS 3AUAKAPCKUX OPraHU3MOB K COBPEMEHHBIM MaK-
COHaM KMBOTHBIX €CTh BO3paKeHMs U Ooliee yacTHOro xapakrtepa. Tak,
HATpUMED, NMOTBITKA HAMTPSAMYIO CBA3ATh BEHICKUX MEIY30UI0B C HACTO-
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AMNAMA MCy3aMU HATaIKHAETCS HA OTCYTCTBHE Y STUX BEHIOGHOHTOB
CTPEKATC/ILHBIX KIETOK, KOTOPBIE 110 UIE€ JOLKHBI XOPOLLIO COXpaHATh-
€4 B uCkomaemom cocrosHuu. ITon naBneHEnemM momoGHbIX apryMeHTOB
CTOPOHHHMKH MPAMOTO POACTBA MEKAY JMHAKAPCKMMH H haHEPO30HCKH-
MU ’KUBOTHEIMU HaYalll «CABAaTh» BEHIOOHOHTOB M0 onHoMy («/la, mo-
XOXe, UTO CIIPUITHHA BCE-TAKH HE HACTOSIIIEE YWICHHCTOHOTOE...»), M 3TO
TpONOIDKANOCE 1o Tex nop, noka A. 3eitmaxep (1984) ne IPEATIONKHIT
PUHLHMIHAIEHO HHOE pellieHNe 9TOH NpoGieMbl. CyMMIpOBAB OTIHYMS
BEHICKUX JKMBOTHBIX OT MX COBPEMEHHBIX AHAJIOTOB, OH IpUBET U 06-
LIYIO 1A HUX 4ePTy: OHH NPEACTARISIOT CoboM pasiuHble BAPHAHTEI
IIMPOKOH JICHTHI CO B3Iy THAMH (pHc. 21, 6). OToT THII OpraHU3ALAH (3eit-
JIaXEp HA3BAIl Cr0 «CTEraHoe OeslyI0») COBEPIIEHHO OTIMYEH OT BCEX
HBIHE CYIIECTBYIOmMX. Cyasl MO BCEMY, TAKO# MIAH CTPOEHHS — 3TO 0CO-
OBIH MyTh K ZOCTHKEHUIO GOMBLINX PasMEpoB TeIa HMEHHO Gecckener-
HEIMM (hopMamHu.

IIpu yBennuennn pasmepos rena TIPOUCXOUT OTHOCHUTENbHO €
YMCHLLICHUE €10 NOBEPXHOCTH. [TockombKy MHOTHE (hyHKIUHK OpraHu3-
Ma (ra3006MeH, TUTAHHE) IIPAMO CBA3AHBI C ero MIOBEPXHOCTHIO, €€ OTHO-
CHTEJILHBII Pa3MED HENb3sl yMEHBILATS 10 66 CKOHEUHOCTH: eCTh onpene-
JAEMBIN «H3 QUMK QH3UO0TOrHY eCKHI npenesi paimepos teaa. OqHo
U3 DELICHHH 3TOH MpoOiaeMbl HALLIM COBpEMEHHEIE ((haHepo3oiickue)
MHOTOKJICTOYHEBIE: COXPAHHTH B O6IIEM OKDYIIIOE CeYeHHE Tea, HO pas-
BHTb BLIPOCTBI WM BIIAYHBAHHUS C GONBINOM 1OBEPXHOCTBIO — #a0Opbl WK
JIETKHE, CTOKHOCKIAN4ATYIO MUIEBAPUTEILHYIO CHCTEMY | T. 1. OnHa-
KO BOSMOXHO M IPHHUHMITHATILHO HHOE PELICHHE: TIPEBPATHTH BCE TEJIO B
TUIOCKY0 JICHTY, NPHOIH3MB TAKHM 06pa3oM BHYTPEHHIOH [IOBEPXHOCTE
K BHEIIHEH; TOrna MOXHO JOCTUIHYTh GONBUINX pasMEPOB U He co3ua-
Basi CIIOXHBIX BHYTPEHHUX CTPYKTYp. DT0 pelreHne HCIIOIL3YETCS HBIHE
O4Y€Hb PenKo (Mo 3TOMY MyTH MOLLIM HEKOTOPHIE KPYIHBIE KHIIEUHbIE
[apasuTsl).

Dopma Tena BeHno6GHOHTOB («cTeranoe ofeson) ¢ ee OUEHs BBICO-
KHM OTHOILICHUEM «TIOBEPXHOCTh — 06BEM» MI03BOIAIA MM, KK MOIAraer
3eiinaxep, noromars u3 BombI KHCII0pox ¥ MeTaBoNUTHI BCEH MoBepX-
HOCTBIO Tela. ITa Kjest HAXOAUTCS B ITOIHOM COOTBETCTBUH C TeM 06-
CTOATENILCTBOM, YTO y CaMbIX KPYMHBIX IHAKAPCKHX OPTAHH3MOB HET
HHKAKOro nofo6usi pra. Iutasce 3a cuer uddysuu 4Yepes NOBEPXHOCTh
TeJIa, STH CYIEeCTBa He HYXIATUCh BO BHY TPEHHUX OPraHax; BO3MOXHO,
OHH J1ae ObLIN HE MHOTOKJIETOUHBIMH, 4 CHHIHTHANILHBIMH (MHOTrOsIED-
HeIMHA). Kpome Toro, MuOrHe nccinenoparesy TI0JIArar0T, YTO 3TH ILIOC-
KHe (M, BUIMMO, TIPO3PAYHEIE) CyLeCTBA ObIIH OyKBaJIbHO HALIITMIOBA-
HBl CAMOMOTHYECKMMH OHOKJIE TOUHBIMH BOJOPOCISIMH, HTO JENIaN0 UX
TIPAKTHYECKH HE3aBUCUMBIMU OT BHEIIHMX MCTOUHHKOB mump. MX co-
BPEMEHHEIM SKONOTMYECKUM aHAIIOTOM MOTYT CIIYXKHTE TAK HA3LIBAEMbIE
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«aBTOTPOQHBIE KUBOTHBIE» — ITYOOKOBOIHBIE N020HOPODLL U HEKOTO-
pble MOJUTIOCKH, HCIIONB3YIOIHE IPU THTAHUU CUMOMOTHYECKUX OaKTe-
pHit-XeMoaBTOTPO(OB.

Hrak, HA MENKOBOABAX BEHACKHX MopeH (MMEHHO 371ech, Cyas Mo
XapakTepy BMEIAOLUIMX 0CAIKOB, 0OUTAIN BeHTOOMOHTHI) CyLIECTBOBA-
Jia YAMBUTEJILHAS IKOCHCTEMA U3 «aBTOTPOQHBIX KHBOTHBIX». Celuac
M3BECTHBI THICSUM JK3€MIUIAPOB Pa3INYHBIX TPEACTABUTENCH dIHaKap-
CKoH (ayHsl, OMHAKO HH HA OJIHOM M3 HUX HET MOBPEKACHHH U CIEIOB
YKYCOB; Cy/s [0 BCEMY, B 3TO BpeMsl HE CyLECTBOBAJIO XUIHHUKOB, 13 H
BOOOIIE KHUBOTHBIX, MATAIOMUXCSA KPyMHBEIMU Kyckamu nHmu. ITo o6-
pasHomy Bripaxenuto C. [oyinaa, B BeHne mpoguueckue yenu GuIIM CTONB
KOPOTKH, YTO MOJHOCTBIO TTOMEIAMCE BHYTPHU Tela KoHcyMeHTa. Ilo-
3TOMY BEHJICKYIO0 6uomy 4acTo HA3wIBAlOT, Bilen 3a M. Mak-Menamu-
HoM, «Caa Jaumakapbl» — 0 aHAJOTHU C PaRCKHM CaaOoM, [€ HUKTO
HHUKOTIO He esl. Curyarus palicKoro caja, Kak ed U MoJI0KeHo, IpOoCyILe-
CTBOBaNa HEJONIO: B KOHIIE BEHAa BeHTOOHOHTBI MOJIHOCTBIO BBIMEDIIH,
HE OCTABUB MOCIIE Ce0sl MPSAMBIX TOTOMKOB. DMAKAPCKHUH 3KCTIEPHUMEHT —
nepBas B HICTOPUM 3€MJIU [OMBITKA CO3AaTh MHOTOKJIETOYHBIX XKHBOTHBIX —
OKOHYMJICS Hey1a4ueH.

Bripouem, o noBoay Cyan0bl anuakapckoi GayHbl €CTL M MHEIE MHE-
Husl. [ToMUMO ABYX AMamMeTpajibHO MPUTHBOMONOKHEIX MO3HIHH (aBCT-
paifcko mKosl U 3efnaxepa) eCTh U «KOMIIPOMUCCHAS)), HA KOTOPOH
cTosT, Hanpumep, DegoHkUH 1 PanHerap. OTH Hcclle10BaTe M CYHTAIOT,
YTO B COCTaBe dMMaKapckod (ayHbl MOMHMO BEHIOOMOHTOB, YHUKANb-
HBIX 110 CBOEH OpraHH3alui 1 CBONCTBEHHBIX TOJILKO IS 3TOT0 BPEMEHH
(a Takxe, BOBMOXKHO, U PEIMKTOB KAKUX-TO JOBEHICKUX (ayH), HIMEIOT-
Csl ¥ OTJ@JIEHHBIE TTPEeIKU HEKOTOPBIX (PaHEpO30HCKUX IPYIIIL.

B 3T0#1 CBA3M MOXXHO BCTIOMHMTB 2IIEMEHTHI XapakTEpPHOM NI BEH-
JO0OMOHTOB CHMMETPHHU CKOJIB3SIIEr0 OTPaXEHHU, HAOIIOTaeMEIE B CTPO-
CHUH IPUMHUTUBHEHIIIEro U3 XOpIOBBIX — TaHLeTHHKa. C apyroi cropo-
HEBI, OJMH U3 3IUAKAPCKUX OPraHU3MOB — ApHEeMUS, ¢ €€ MELIKOBHIHEIM
TEJIOM U AByMsl «CU(OHAMM», OM€HL HATOMUHAET OJIM3KOTO POICTBEHHH-
Ka XOpIOBBIX — aAcyudulo; K TOMY K€ OKa3aJ0Ch, YTO OTNEYATKH 3TOTO
OpraHu3Ma CHUJIBHO 00OraIieHbl BAHATHEM — TEM CAMBIM METAJLIOM, YTO
ABJIAETCA OCHOBOH IBIXAaTeNILHOTO MUTMeHTa acuuaui. Tak 4To HeKoTo-
phI€ UCCIIE0BATEN He UCKIIIOYAIOT, YTO MBI C BAMHU (KaK PEACTABUTENH
XOPIOBBIX) BEIeM CBOM poj MPSMUKOM OT BeHI0OMOHTOB.

310, BOpoUeM, eile He camas 3K30TMUYECKas TUIOTe3a OTHOCUTENEHO
TPHPO/IBI K POICTBEHHBIX CBsA3eH BeH100HOHTOB. KeM TombKo 1x He 00BB-
JAMW — Jaxe TMFAHTCKMMHM MOpPCKMMM numadHukamu! Hampumep,
A. 10, Xypagsnes (1993) npeanoxui1 BECoMa 0CTPOYMHYIO THIIOTE3Y OTHO-
CUTEJBHO CBSI3€i HEKOTOPBIX 3MUAaKapCKUX OPraHW3MOB ¢ FMIAHTCKHMU
(mo 20 cM B guamMeTpe) MHOTOSACPHBIMH MPOCTEHITMMHU U3 MOAKIAcCa
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Keenouogpop (knace caprodosvix)'’. A menaBHo H. B. I'paxknanxus u
M. B. Bypsun (1998) npusenu ApTYMEHTBI B TI0JIL3Y TOTO, YTO TENa BEHIO-
OHOHTOB MpeACTaBNATH OGO BOBCE HE TOICTOE «CTEraHoe omesyion,
4 TOHKYIO TOPHPOBAHHYIO MEMOPaHY — €€ 10 AHATOTHH MOKHO HA3BATE
«KAPTOHKOH A1t IMU»; B 3aXOPOHEHHE NONALAET, COOCTBEHHO, He cama
MeMOpaHa, a Te «KYJIIMYHKH W3 [IecKa, KOTOpBIE MOy YArOTCs IPH 3aChINA-
HHH €€ «TyHOK) B3MYYEHHBIM OCAIKOM. DTH «KAPTOHKHU JUISl I, HMEI0-
LUAC UICATEHOE COOTHOLIEHHE «06BEM — OBEPXHOCTLY, HEMOIBIKHO Jie-
Kaili Ha JTHE, [IOTIOMIAL H3 MOPCKOH BOJIBI PACTBOPEHHYIO B Heil OpPTaHHKY...

Iono6usit pa3suo6oii B rumore3ax Moxer TIPOM3BECTH HA CTOPOHHE-
ro Habmoznarens yapydarmomee BIICYATIICHHE, OMHAKO «B OMpPaBIAHUE)
YHCHBIX, H3YYAIOIHNX NOKeMOPHICKHE OPraHH3MbI, HeOBXOMHMO CKA3aTh
crenytomee. Pemaemas umu 3agaqa ABJIACTCS, BO3MOXHO, CAMOI CII0XK-
HOM BO BCel 1aneoHTonoruu, 6o aKTyaIMCTHYECKHH METOX PEKOHCT-
PYKUMH SIBHO pabOTaeT 34eCh HA CaMOM Openese CBoeH paspemaromeit
CMoco6HOCTH. ITaneoHToN0rH haKTHIECKN HAXOXITCS B [TONOKEHIN KocC-
MOHABTOB, CTOJKHYBIIHXCA C (ayHOM TyxKOMH MITAHETHI — C TEM JIHIIL yTOY-
HEHHEM, YTO OHH BBRIHYXKICHBI HMETb JEJI0 HE C CAMHMH MHOMJIAHETHEL-
MH CyIECTBAMH, 4 C CO3TAHHBIM TEMH «T€aTPOM TEHE».

He oyens naBHo BrIACHMIOCH, YTO SAMAKAPCKAs MOTBITKA CO3/JAHMS
MHOTOKJICTOYHBIX XHBOTHBIX OBLIA He HEpBOIL 110 cueTy, 4 B JydIleM Ciiy-
uae BTopoid. B 1986 rony Cyn Baiiro obHapyxun B Kurae (Xaitnaus) B
TO3THEPUPEHCKMX OTIOKEHUSAX C BospacTom 840-740 muH stet 6oraryro
(hayHy MaKpOCKOIHYECKIX GeCCKeTeTHBIX XKHBOTHBIX; €€, [10 TPaIHIIHH,
Ha3Balll xaunanbvekor 6uomor. Touru OIHOBPEMEHHO CXOmHas (ayHa
6r11a Haiinena M. B. Maunosckoii B Poccun, ma Tumanckom KpsKe; K
COXKAICHUIO, M3yHEHA OHA 0K HEAOCTATO4HO. U3BeCTHO MuuIb, 4T0 CO-
CTABIIAIOIHNE €€ OPTaHH3MBI YCTYTIAKOT [10 PasMepy MUAKAPCKHM U SABIIA-
TOTCsl HE JICHTOBUIAHBIMH, a 4epPBEOOPA3HBIMH, PUYEM HHOTAA KaxXyTcs
ICHHCTBIMH; MHOTHE U3 HUX CTPOSIT U3 OPraHUYECKOTO Marepuana cer-
MEHTHPOBAHHBIE TPYOKH GokaoBUAHOMN hopMbl. O4eHDb BAXKHO TO, UTO
Cpeau STHX OPraHU3MOB HET HH Mey30UI0B, HH KAKHX-TH60 (opm, 6us-
KHX K TyOKaM; Cyas 1o BCeMy, MPOTepO30HCKas XaiHAHbCKAs GHoTa He
MOXCT pacCMarpuBaTLCs KAK [IPeXKoBasi HU s 9AHAKAPCKOM, HU g
COBpEMEHHOH ((aneposoiickoit).

13 atoro, npaBpa, He crenyer, uro ece IPEACTABUTEINN XaHHAHLCKOI
OHOTBI TOMKHEI GBUTM BEIMEDETH 00 SIMAKAPCKOH MOMBITKU; BO3MOXKHO,
MMEHHO MM NIpHHAIICKHUT YaCTh CIEAOB PHIThA B BEHICKHX OCAIKAX.
OnHaxo B oM XaHHAHbCKI OKCIICPUMEHT BHO OKA3aJICA CTOMEL 3K
HCYRaTHbIM, KaK ¥ ITNAKAPCKHH, XOT, BO3MOXKHO, 10 COBEPILICHHO HHBIM

'7 OBHapycHHBIE HEXABHO dparmenTsr Texn kcenodHodop HO3BOAAIOT 110-
Jlaratk, YT0 pa3MEphI LIEIOT0 OpraHU3Ma MOTYT AOCTHTaTh 50 cu.

103



npuurHaM. OOpauraer Ha cebs BHUMaHHE TOT (aKT, YTO XaHHAHLCKAS
MOMBITKA COBMaAaeT no BpeMeHH (840 MIIH neT Ha3aj) C Ha4ajioM «KHC-
nopoaHoro Oymay. Bopouem, cyniecTBoBaHHE MAKpOCKOIIHYECKUX BOIO-
poCIeit B OTIIOKEHHSAX Bo3pacTa 1,4 MIpA JIeT HABOAUT HA MBICIIE O TOM,
YTO U 3Ta MOMBITKA CO3MaHUS MHOTOKJIETOYHBIX XKHBOTHBIX MOXKET OKa-
3areCd HE caMoil mepBoit's,

Urak, MyurBmmii JlappuHa BOIIpocC 0 MOSIBIECHUH )XHBOTHBIX B Ha4a-
e keMOpHs («BCeX U cpasy») Bpoze Obl Hauau nposcHATeCA. [Ipenonasa-
TEJISIM TEOPHH 3BOJIIOLIMH HA MEPBbLIA B3N [10JE€rYaj0; KaK-HUKAK, 3TOT
pyOex CHIIBHO OTOABHHYMCA B I1yOb BpeMeH (¢ 540 1o 840 MiH JieT Ha-
3ay1), a MepBhIe JXHBOTHBIE OKA3AJIUCh NEHCTBUTENLHO CHILHO HEMOXO-
XHMH Ha TeX, YTO CYLIECTBYIOT, HaunHas ¢ kemOpus. Ho 310 TONMBKO HA
nepBbIif B3MIsA. Beas HOBOOTKpPHITEIE-TO (ayHbl OKAa3alnUCh Henpeem-
CMEEHHbIMU Mexcdy cO00l; OHN BCAKMH pa3 MOABIIAIOTCS, KaK YEPTHK
13 KopoOOUKH, U Tyaa xe ucuesator. CuTyanns, €CIM BIyMaThbCs, CKJIa-
JBIBaeTCA ene Ooliee CKaHaalibHas!, YeM BO BpeMeHa JlapBHHA: TOT UMe
JIEJIO C OIHUM «aKTOM TBOPEHU» — KeMOPUICKUM, @ MBI — KAK MUHHMMYM
¢ tpemsi. M. b. Byp3uH nan squakapckoi U XallHaAHLCKOHM IIOIBITKAM OCT-
poyMHoOe onpeneneHue: «yepHoBrk# [ocnona borax.

Haunbonee TOTHYHBIM OOBSICHEHHEM TYT MOXET OBITH MPHU3HAHO
Takoe. Ha 3eMJie ¢ 10CTaTOYHO TaBHUX BPEMEH CYLIECTBOBANA PA3BU-
Tas ayHa MHKPOCKOMMYECKHX OECCKEJICTHBIX JXUBOTHLIX (ypPOBHS
npocmeuwux, Konoepamok n T. 1.). Ee npeacTaBuTeH EPUOTHIECKH
COBepIIany MONBITKH BLINTH B KPYIHBIH pa3MepHBIA Kiadcc, HO JIUILE
NOCEqHSAS U3 3THUX MOMBITOK — KeMOpHiickas — 0Ka3a1ach BIIOJIHE yc-
nemnoH. [IlaHcOB MONAcTh B 3aXOPOHEHHUE Y ITUX CYIIECTB HET HUKA-
KMX (Belb OT (PUTOIIAHKTOHHBIX OPraHM3MOB OCTAETCS TONBKO LEN-
JI10j103Has 000710YKa MO0 CIM3UCTBIA 4eX0J], KOTOPBIX *KHUBOTHBIE
JIMLICHBI), a TOTOMY HX OTCYTCTBHUE B AJIEOHTONOIHYECKOM JIETONHCH
He T0JDKHO Hac cMymars. K coxanenuto, mocieaHee o0CTOATENBCTBO
JejlaeT JaHHYI0 TMIOTe3y HEpoBepAe MO 1, a HEHA TAKUX [HIIO-
T€3, KaK MBI TOMHUM W3 JOMOJHEHUS K rmase 1, kpaliHe Mana. Brpo-
YeM, €CJIM B MaleOHTOJNIOTMYECKON JIETOMCH HE COXPAHAIOTCA CaMHU
3TH OPraHW3MBI, HEeNb3S JIM MOMBITaThcs 0OHAPYXKHTh B HEH Kakue-
HUOYIE CIEABI X )KU3HEACITEILHOCTH M UHEIE KOCBEHHEBIE yKa-
3aHMs Ha UX CyLlecTBOBaHME?

18 3 VnokaHckux otinoxeHuit 3aGaiikanss (ux Bospact — 1,9-2,5 mapn ner)
Ob1n eme B 60-x rogax XX Beka OnMCaHbl YeThIpeXrpaHHbIe TPYOKH JUIHHOM 10
HECKOJIbKHX CaHTHMETPOB, KOTOPEIE I€OJIOIH COWIM OCTaTKaMU HEW3BECTHOIO
xuBoTHOTO — Udokania problematica. HeiHe 60JIBIIMHCTBO MCClefOBaTENER
CYHMTAKT OPraAHNUECKYIO MPUPOIY YAOKaHUH COMHUTENBHOU. A HeaaBHO B (op-
matuu Bent B Ckanuctsix ropax (Bospact — 1,4 mupa jet) 66111 06HapYKEHb!
CJIeaBl EPeABHUKEHHS TI0 OCANKY KAKOTO-TO MAKPOCKOITHYECKOTO OPraHu3Ma.
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/IeHCTBUTENTBHO, B COOTBETCTBYIOLIMX 0CATKAX YACTO HAaXoIsAT MeJI-
KHE LM MeNIBYaH e rpanyis 060raleHHOro OpraHaKoi BEIIECTRA,
TPaKTyeMBIe KaKk (pexanbHble measeThl (NHua, npollenias 4epes
OPT'aHU3M HEKHX KOHCYMEeHTOB). OnHako Goee HHTepecHOE pelLeHKe
OTOH MPoGIEMBI GBLIO HEIABHO NpeIokeHo M. B. Bypsuneiv (1987).
OCHOBEIBAsACH HA IMIMPHUYECKHX AAHHBIX O pacrpoCTpaHeHUH B reo-
JIOTMYECKOM HCTOPMM OCHOBHBIX PAa3MEPHLIX KJIACCOB H Mopdonoru-
HECKHX IpyNN QUTOMIAHKTOHA, OH MOKA3AN, YTO TEHIEHIHH, BbIsiB-
JICHHBIE B JBONIOIMH TIAHKTOHHOTO COOB1ECTBa, MOIYT 06BICHATE-
Cs INIIL HAJIMYUEM B €T0 COCTAaBE KOHCYMEHTOB, H [aXKe «BBIYHCIIHII
HEKOTOpEIC HX XapaKTePUCTUKH (MOAPOOHEE CM. B TONONHEHHM K [id-
B¢ 6). B KauecTBe mepBHUHOrO GHOTONA HTHX CYLIECTB OOBIYHO yKa-
SBIBAIOT yXK€ 3HAKOMBIE HAM BOJIOPOCIIEBBIE JIyTa; B 3THX [YCTHIX MOJ-
BOHBIX 3apOCIIAX NOJKHA ObLIA HAGNIOAATECS TOBBIIIEHHAS KOHIICH-
TpauHus KHCaoposa.

Cynst o BceMy, IMEHHO NeATeLHOCTE 300mIaHKmona CIIPOBOLUPO-
BaJd BEHACKHA (QUTONIAHKTOHHBIA KPUIHC — NIEPBOE nanreoHmono-
CUNECKU OOKYMEHMUPOGAHHOE KPYITHOMACIITAGHOE BEIMHMpaHHe (CM.
ACHOTHEHAE K NIaBe 6). 3areM GecclleIHO Hedesna yMaKapekas dayna,
4 MIO3KE NPOM30LLI0 CTPEMUTENBEHOE YMEHBIICHHE YUCICHHOCTH M pas-
HOOOPA3Hs CTPOMATOIHTOBRIX TIoCTpoek. Ha ¢one 31X KpUBKCHBIX CO-
OBITHII Pa3BOpauMBAETCA Tak Ha3bIBAEMAS] KeMOpuiickast «ckejieTHas
PeBoIONHsD», CHOPMUPOBABIIAS OCHOBHBIE YEPTHI TOTO MHpa, B KOTO-
POM MEI JKUBEM.

Honmonuenue x rnase 6

B3al/lMO0THO[IleHl/lH XHIIHHKA H JKEPTBHI
B IKOJIOTHYECKOM H IBOJIIOIHOHHOM Maciradax BPEMEHH

OnmHoit M3 npHopUTEeTHBIX 3a7a9 COBPCMCHHON OHOJIOTHH, HECOM-
HCHHO, ABISETCA CO3[aHNe 0600MEHHOM TEOPHH IBOTIOIHH FIKOCHCTEM.
Ipu 5TOM y 3K0M0TOB MOXKET BOSHUKHYTHL CHJIBHBIHA coblIa3H Havars ee
CTPOUTEL B OMHOUKY, OIIHPASICH HCKIIOUUTEILHO Ha JAHHEIE 110 THHA-
MHKE COBPEMEHHEIX COOOLIECTB U UTHOPHPYS KU3MBILLIEHHSD [Tae0H-
TONOroB. A nodeMmy 6t n Her? Ects ToMy OPUMED: 3BOJIOLHIO BCEX
KOHKPETHBIX TAKCOHOB )HBOTHbIX 1 PACTEHHUI PEKOHCTPYHPOBATH, KAK
BCEM M3BECTHO, MpU CAMOM MHHHMMANBHOM Y4aCTHH NAJECOHTONOTOB,
HCHONEL3ys B OCHOBHOM JIMIIIL 1aHHBIE CPABHUTENILHOM aHATOMKHU. J{ns
9TOTO I0CTATOYHO CXOMHBIE peyenmHble OPraHM3MBI PACIIONATAIOT B
BHC TIOCNIEN0BATENLHOCTEH, TPAKTyEeMBIX KAK OTPaXEHHe peanbHoit
HpECMCTBEHHOCTH B PAY «MPELOK — MOTOMOK» (HampuMep, Tymaiist —
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nemyp — Hu31as 00e3biHa — YeloBeKkooOpasHas 00e3pana — 4EN0BeK),
ayKe IOTOM O3TH Quiemuyeckue psaobl TONONHAIOT HCKONAEMEIMH
yjeHaMHu (B HAlleM Cliyvyae — d8cmpaionumeKkom, numekaHmponom
U HeaHOepmaibyem).

XoTs1 3716l A3BIKH W3 YUCIA aHTUIBOMIOLMOHUCTOB U YTBEPXKIALOT,
OyaTo QUIETHYECKHE PAALI MAJIO YeM OTIIMYAIOTCS OT H3BECTHOM Kapu-
katypsl XIX Beka, uzoOpaxatomeii «dynecHoe NpeBpaieHue KopoJis
Jlyn-@®uinna B rpyuy», 310, pasymeercs, He Tak. Hacrosduias npobiema
B APYIOM: IIPU PEKOHCTPYKLIMH MCTOPUYECKUX IOCIENO0BATENLHOCTEH
KO CB € H H bl i, «CpaBHUTENILHO-aHATOMUYECKUIDY, METO/l IEHCTBUTE -
HO TIPEANOYTHTENIEH (MOCKONBEKY METOL M P S M O i, «[1aJIcOHTOOrnYe-
CKHI1», UMEET KPYTHBIH BCTPOCHHBIH e(eKT BBUIE NPHH U H AIb -
HO U HENOJHOTH! JIETOMUCH), OTHAKO OH TOIUTCA HE I BCAKOrO THIIA
OUOIOrNYECKUX 00BEKTOB. DTOT METO MPHIOKHM JIUIIL K TeM 00beK-
TaM, KOTOpBIE XOTs Obl B MIPUHIUIE 00NaNAI0T Purozene3om, T. €. HCTO-
PHYECKHM Pa3BHTHEM; WHBIMH CJIOBAMH, CHCTEMA JOMXKHA oOlanarsn
Xopowieii namMampi0 OTHOCUTEILHO CBOUX IPEIIECTBYIOIINX HCTODH-
YEeCKUX COCTOSIHUM.

B cnyvae TakcoHa MaMAThk 3Ta 00eCIEYHBAETCA IEPEAABAEMEIM OT
peaka K MOTOMKY «TEKCTOM» B BHJI€ HYKJIEOTHIHON MOCIIEN0BATEb-
HOCTH. A BOT 3KOCHCTEMA MOg00HOT0 HACNe[CTBEHHOro CybCcTpara Jiu-
IeHa; oHa 00aanacT AMIIb 3TeMEHTaMU OHTOT€HE3A, T. €. UHAHBHAY-
ANLHOTO Pa3BUTHS (IKOrCHETHYECKUE CYKI[ECCHH, O KOTOPBIX PeYb IOMH-
ger B rmase 12), Ho ¢uiioreHesa y Hee, cyas 0 BCeMY, He OBIBAET B
npuHuune. Tak 4YTo 1 U3yUEHHU HCTOPHH IKOCHUCTEM «CPaBHHUTEIb-
HO-aHATOMUYECKHIT MeTox» He TOJUTCH, U MaNCOHTONOIHs, KaK 3TO
HU MapagokcalbHO, HeM30€KHO OyJeT UIparh 31€Ch CYHIECTBEHHO
GOJIBIIYIO POJIb, YeM MPH PEKOHCTPYKIMU (HIOTEHE30B OTAEIBHBIX
TaKCOHOB.

Hrak, co3naBaTh TEOPHIO 3BOJIOLMH IKOCHCTEM TOJDKHEL, HA MapH-
TETHEIX HAyajaax, 3KOJIOTH U MajieOHTOJIOTH, IPHYEM IIEPBLIM, 10 HIECE,
CJIENYET CO3MaBaTH OCHOBY /ISl aKTYAJIMCTUYECKOH HHTEPIIPETALIMU TEX
(aKkToB, YTO HAKOIUIEHBI BTOPBIMH. K COXajleHHIO, B ITPOLECCE TAKOTO
«3a0YHOTO COTPYIHUUYECTBA» MEXTY IKOJOraMH H IIAJIEOHTO0raMH 4ac-
TO BO3HHKAIOT HEAOPA3yMEHHUs, CBSI3aHHBIC C HEBEPHBIM MOHUMAHHEM
IPaHUI] IPUMEHUMOCTH KaX10T0 U3 UCHIOJIb3YeMBIX UMH METOTOB. OnHy
13 TAKHUX «KOH(IMKTHBIX CHTYaIlHi» MOXHO pa300paTsk Ha IPUMEpE B3a-
HMMOOTHOIIEHHH XUIIHUKA W JXKEPTBBI B JTOKEMOPHHCKUX INIAHKTOHHBIX
aKocucTeMax)"’.

1% MpI 6ynem ynorpebisaTh NPUBBIYHEIN OGOPOT OMHOMWEHUA (XUUHUK —
Jicepmeay, XOTA pedp noitnet 06 OTHOLIEHHUAX MEXIY JTHOOBIMH KOHCYMEHTAMH
1 MX 106b1yeif (B 4aCTHOCTH, (PUTOIIIAHKTOHOM ).
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B coBpeMeRHO# 3k0mOrHM CymecTByeT 10cTaTouHO xopouio 06ocHo-
BaHHAs (B TOM 4HCIIE M MATEMAaTHYECKUMU MOJCIIAMH) KOHIENMHUsI O~
THMAJILHOr0 MUTAHKSA XHIHUKA. COrMaCHO eif, KOHCYMEHT CTPEMUTCH
BBIOMPATh MUIUEBEIE 0ObEKTH TAKHM 06pazoM, 4ToGhI PasHOCTH MEXKIY
IHEP20CO0EPICAnUEM nuWU Y CYMMAPHBIMH IHepzozampamamu na ee
0o0vbisanue oKa3wLIBANACH MAKCHMAIBHOIL. Hns xaxgoro KoHkpeTHOrO
XALUHHKA CYIIECTBYET ONpPeeIeHHRIN pasMepHbIi ONTHMYM #KepTn, ¢
HauboNbIIeH YaCTOTOMH MOoeIaeMBIX MM (JIeB MHTAETCA B OCHOBHOM aHTH-
JIOTIaMH, XOTsl B COCTABE €ro 100bIYH MOTYT OKa3aThCs M 6y HBOIL, 1 Kpo-
JIMK). B cBolo ouepens, y xepTBE nMeeTcs mebiil PAI SBOMIOIUOHHEIX
cmpamezui, 3aIMIIAIOMWAX €€ MOMYIAMHE OT BHICIAHHS (yBenuueHne
CKOpOCTH DASMHOXCHHS, IPHOOPETEHNE Kpunmuueckoid OKPACKH WM
AROBUTOCTH H T. 11.); IKCIEPUMEHTAIILHO TIOKA3aHO, YTO OXHOM M3 TAKHX
CTpaTerui ABIAETCS yX00 3a npedennl PasmepHozo onmumyma.

13 Habmronennit Has CE30HHBIMI M3MEHEHUAMI B TIOMYNANAAX [JIaH-
KTOHHBIX paKoo6pasibix ¥ KONOBPATOK GbLIO YCTaHOBIEHO, YTO 5T0 aei-
CTBUTEINILHO TaK; TIPA 3TOM JKEPTBA 110-PA3HOMY 3aIIHIAETCS OT TeX XMIL-
HHKOB, KOTOPHIE JIMIIL HEMHOTO NPEBOCXOAAT €€ MO BENHUMHE, H TeX,
KOTOPEIE OTHOCATCS K CIEAYIOEMY Pa3MEpPHOMY KIAcCy. 3amuroit or
BPAaroB MepBOro THIA (BBIEAAOIIMX 0COGEH CPETHETO U METKOro pasme-
pa)sBISETCS yBETHMYEHHE COBCTBEHBIX Pa3sMepoB XKePTBHI 3a Npe-
ACIIBL ONITHMYMA BbieIaHns. [IpoTHB Bparos BToporo THNA (BbIeAAIOMINX
CamblX KpYIHBIX M3 JKEPTB) TaKasi CTpaTerdst OecronesHa, 31ech Haxo
YMEHBLIIATE CBOH pa3Mepsl. 3aMMTONH e OT KOMOHHHPOBAHHOTO BO3-
ACHCTBHS XHUIHMKOB 0OOUX THIIOB MOXET CIYyXHUTb H3MEHEHHE
bopMH rena-ofpazosanue wunoe u RPO3PAYHBIX 6bIPOCMIOE KYTH-
KyJibl (HX TIEPHOAMYECKOE TIOSBIEHHE B HONyNAKUsX adHUH — Xoporo
M3BECTHBIH (akT). ITO MO3BONAET YBEIHUUTS pEaNbHEBIE pa3sMepsl
(CO311aB IOMEXH /U151 BPAroB mepBoro THIIA), COXPAHSIS IPH STOM BO3MOXK-
HO MEHBIIYIO 3aMETHOCTB JUI BParoB BTOporo THna. OCHOBHIBASACH HA
3TOH JKOJIOTHUECKOM KOHLEIINH, a TAKKe Ha IMIIHPUYECKUX JAHHBIX O
PACTIPOCTPAHCHHMH B [€ONIOTMUECKOH HCTOPHH OCHOBHBIX Pa3MEpHBIX KJIac-
COB (HTOIIAHKTOHA (m0 16 MxM, 16—-60 MkMm, 60-200 MKM, CBBIIIIE
200 MKM) 1 ero MOphoTOrHYeCcKHX rpynn (060J109Ka IIAKAst WIH ¢ BhI-
pocramu), M. B. Bypsus B 1987 roxy PEKOHCTPYHPOBA OCHOBHEIE 3Ta-
M5! HOPMUPOBAHHS [TAHKTOHHON 3KOCHCTEMBI (puc. 22).

Ao Havana pudes (1,65 mapx et Ha3azn) QUTOMIAHKTOH COCTOS
HOFTH HCKITIOIUTENBHO U3 MANIOpasMeEPHEBIX dopM (10 16 mMxm). MoxHo
TpEAIIONArarh, YTO KOHCYMEHTBL B 3TO BpeMst IGO0 ObITH peCTaBIeHb]
CaMBIM MEIIKMM Pa3sMEPHBIM KIACCOM (HA30BEM €0 YCIOBHO «HuHpy30-
pus»), mbo oTcyTcTBOBANM BoBCe. Brpouem, nepBoe fomee BEPOATHO:
3 STOr0 BPEMCHH M3BECTHBI H MENKUE LIMMACTHIE QOPMBI, YTO MOXKET
OBITH IEPBBIM B HCTOPHH MOSBICHHEM 3AIHTHBIX CTPYKTYp y dHUTOIIAH-
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Puc. 22. CxeMa pacnpoCTpaHeHHs B 103AHEM JOKeMOpHH 1 paHHeM kemOpuH oc-
HOBHBIX Pa3MEPHBIX M MOPGOIOTHYECKHX Py GUTOILIaHKTOHA (110 Byp3ury, 1987)

KTOHA B OTBET HA MPECC BBICJAHMS IEPBLIM 300ILIIAHKTOHOM. [l dyKa-
pPUOTHOTO (DUTOIUIAHKTOHA, 06JIa1al0Iero cnocoOHOCTRIO pa3peIlars
«IpOTHBOpeYre BUIIEHKHHA» 33 CYET AKTHBHBIX NMEPEABHKEHNH, BBITOI-
HO COXPaHATh MM HM MAaJlbHBI € pasMepsl Tena (YTo YIy4IIaeT cooT-
HOIIEHHE «IOBEPXHOCTh — 00beM»). [lo3TOMy MOsBIEHHE B pAHHEM pH-
dee (1,6 mupa ner Hazamg) GopM M3 CIEAYIOLIEIO Pa3MEPHOro Kiacca
(1660 MKM) MOXET paccMaTpUBATECS KaK MONBITKA (QUTOMIAHKTOHA OT-
PasuTh YCHIIEHHE Npecca XUI{HUKOB Kilacca «MHpY30pHs»: YHTH 3a pas-
MEPHBIf ONITUMYM BbIEAaHUs IyTeM y BeTHUY e HU S pa3mepa’.

Jra crparerus MCHOIb30BAIACE (UTOINIAHKTOHOM HA pPOTSIKEHUH
Bcero pudes, T. €. mourH MULTHapa Jer. B cepeanne pudes (1,4-1,0 mipa
JIET Ha3aj1) OSIBNSIOTCS aKpUTapXH pa3MepHoro kiacca 60-200 Mxu; 310
MOXET paCCMaTpPUBATLCS KAK PEAKIIHs Ha [TOABICHUE KOHCYMEHTOB Clie-
JYIOLIEro pa3MEepHOro Kiacca — «konoBparka». K kKoHIy xke mosgHero
pudes (700 muH et Ha3aa) QUTOMIIAHKTOHHEIE OPTaHM3MBl JOCTUTAIOT
MaKCHMAaJIBHOIO pa3Mepa 3a BCK HCTOPHIO: TIOMHUMO IOMHHHPYOLIEH

2 Bo Bcex 00Cyx/1aeMBIX CIydasX, TOBOPA O pa3Mepax OpraHU3MOB, HMEIOT
B BM/Y TaK Ha3blBaeMblii pasmMep, npuBeneHHbld Kk mapy (PIII). Hanpumep,
PIIILI B3pocioro yesoseka coctasiser 60 CM — HMEHHO TAKoB OYIET aHaMeTp
nrapa, umeroniero Maccy 80 Kr IpH IIOTHOCTH YEJIOBEYECKOIo Tela.
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pasMepHoi rpynmst 200-600 MKM B 3T0 Bpemsl MOABIIAIOTCSA, HATIpUMep,
THTAHTCKUE aKPUTAPXH THAMETPOM 110 2—3 MM — 3T0 (BH3MOIOTHYECKHIT
[peaea pasMepa )i ONHOKIETOUHBIX?!. YBennueHne pasMepa Kak [Ias-
Has 3aIMTHAS CTpaTerus (MU SBHO MOAYHHEHHOM 3HAYCHHH BLEIDOCTOB
000II0YKH) CBHAETENIBCTBYET O CHIBHOM IIpeCCe 300IUIAHKTOHA KJIACCa
«KOJNIOBpATKa» (IIpH OTCYTCTBHM Gollee KPyIHBIX XHMIIHHKOB). Boobue
TCH/ICHIMA K ONHOHANPABICHHOMY H3MEHEHHIO pa3Mepa s XKEPTBBI
HMECT CMBICII JIMIIB [TPH CYIIECTBOBAHUM € TUHCTBE HH OT O pasmep-
HOTO KJIACCA XMIHAKOB — B [IPOTHBHOM CJIy4ae TYT K€ TONafellh «H3
OTHS 14 B NIOJIBIMS).

A BOT falbllle IPOU30LIEIT BEHACKUIT (uTOTIaHKTOHHBIH KpU3HC:
Pa3HoO0Opasye akpUTApX, NOCTUTHYB He3a[0MITO 10 MOSBIEHUS Jaua-
Kapcko# payHe1 (600 MIIH JieT Ha3ax) cBoero MaKCHMYMa, pe3Ko maja-
€T, IPUYEM KPYITHOPA3MEPHBIE HOPMBI HCUE3AOT HOMHOCTBIO. [1OMbIT-
KU OOBACHUTE 9TOT KPH3HC TEM, UTO duronnankToHHRIE COOGLIIECTRA
MOUJIM CTOJIKHYTBCS B 3TO BPEMs € II0GANbHBIM AebUIHTOM CO, npu
u30biTKe O, (TaKoe coyeTanie AeHCTBATEILHO YTHETAEeT pa3BUTHE MUK-
PoBOIOpOCIEit), KAXKYTCA TOBOIBHO HAMBHLIMHU. Fopazno y6enurens-
HCE CMOTpHTCA runoresa BypsuHa o TOM, 94T0 KpH3HUC BO3HHK B pe-
3YJILTATE MOABICHHA KOHCYMEHTOB CJIEAYIOMErO Pa3sMepPHOTo Kiacca —
«IUKIION» (10 2 MM), COCTABIISIIONIAX OCHOBHYI0 MacCy COBPEMEHHOTO
300ITaHKTOHA. OT 3TOTO Bpara yxe He MOLIIA CIACTH CTABLIAS CTAH-
JAPTHOH CTPATETHs OMEPEKAIOWIENO YXOA B CIEAYIOINHA pa3MepHEBIi
Knace, ubo GpUTOmIaHKTOH yxe «ymepcs» B GU3HOIOTHYECKME Mpe-
AeJT pasMepoB Tena. JInmb k Havany kemGpus ¢uronnankrony yna-
JIOCk 1aTh aACKBATHEIN 3BOIIOIHOHHBIN OTBET Ha KOMOMHUPOBAHHOE
BO3JEHCTBHE KOHCYMEHTOB Pa3HbIX KJIACCOB: C 3TOTO MOMEHTA (1 no-
HBIHE) TOMUHUPYIOWEH 3aUTH O CTpaTreruer i GUTOMIAHKTOHBIX
OpraHM3MOB CTAHOBHTCA 0Opa3oBaHMeE IIHIIOB, BHIPOCTOB, 5KBATOPH-
ANBHON KalMEI U T. 1.

Mel ynennim cronsko BHMMAHMS 3TOH IHOOTE3e HoO TOI IIpUYKHE,
HTO PUCYEMBIC €10 B3aHMOOTHOIIEHUS! X IIIHHKA U XKEPTBHI KaxyTCs pes-
KO TIPOTHBOpeYaluMH COBPEMEHHOM JKoornyeckoit napaduzme, oc-
HOBAHHOH HA TAK HAa3bIBAEMBIX HHKJIHYECKHX 6aJaHCOBBIX Moaensx
(rnna Moxenu Jlorku — Bonsrepps). Buomaccri NPEABIAYINEr0 U Mo~
CIEAYIOWEro mpoguueckux ypoeHei cOOTHOCSTCS IpUMepHO Kak 10:1
(npuHUKN TPOHUecKol MHpamMHAbI). SICHO, YTO HMEHHO NOMYIALHS
XUIIHUKA 10JDKHA IOXYHHATHCS M3MEHEHHUSM B TIOTYIISILIHU XEPTBEI, HO
HUKAK He HaobopoT. Otcrona, Kak KaKETCs, ECTECTBEHHBIM 00pa3oM clle-

2 JIIst OtHOS/1IEPHEIX O/IHOKIIETOUHBIX. Hekotopsie muorosaepusie npocreii-
liMe (HanpuMep, 3HAKOMBIe HaM KCeHOGHOOpHL) U cughonosbie 0dopocu Mmo-
TYT OCTHUrarh HECKOJIBKHX CAHTHMETPOB.
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IYeT ¥ TaK Ha3biBacMas (pHiIoreHeTHYeCKas PeaAKTHBHOCTL XHIIHH-
KA. )XePTBa yBEIHYHUBACT CKOPOCTb [ICPEIBHIKCHUS — XHIIHHK BBIHYX-
JICH TepeiTH K 0XOTE N3 3acajibl; XKePTBA 0IEBACTCA MAHIUPEM — XHIL-
HHK HaYMHAEeT CO3/aBaTh HHCTPYMEHTS! JJIS €ro B3JIOMa; KMEHHO B Ta-
KOM HOpSIIKE.

Onnako muorue naneontonoru (B. A. Kpacunos, B. B. Kepnxun,
A. C. Payruan) npuxoasT B OCleqHee BpeMs K BBIBOLY O TOM, 4YTO
0anaHcoBple MOJENH — 3TO NYTh K MO3HAHHIO QYHKIMHOHHUPOBA-
HHUs co0o0uIeCTB, HO HE UX 3BON IO N K H. Bece HeoOparuMele 3B0-
JTIOLIMOHHBIC TpoLecchl (0T roOaTbHBIX SKOCHCTEMHBIX KPHU3HUCOB 10
¢Gunorene3a OTAeNbHBIX TAKCOHOB) MIPOTEKAIOT He 6laronaps, a BOn-
PEKH COXPaHEHHIO IKOJTOTHYECKOro paBHOBeCHA. PyHKIHOHNPOBaHUE
c0001ecTB 0CHOBAHO HA UMKIHYECKHX IpOmeccax, MPOTEKAOUIHMX C
OTPHIATCIHLHOM 06paTHOM CBA3bI0; JUIS TOTO e, 4T0Obl Ha4anoCh pas-
BHUTHE, OHA JIOJDKHA Pa3pyUINTHCSH ¥ CMEHHUTHCS Ha MOIOXKHTEIBHYIO
o0paTHy10 CBA3b.

IMTpUMEHHUTENBHO K CHCTEME «XHIHHUK — JKEPTBA» 3TO JOIDKHO BBILIIS-
nets Tak. JIo00i 3BOJIOMMOHHBIN YCTIEX JKEPTBHI (YBEIHYEHUE CKOPOC-
TH NEPEBIKCHMA 1 T. 11.) HEMEIJICHHO CTAHOBHTCH UL XHIHHKA OILy-
THMBIM; 3BOJIIOIHOHHBIE IPHOOPETEHMS XHIIHIKa BOOOILE-TO 6e3pa3nuy-
HBI XKEPTBE, TOCKOJILKY B HOPME TOT BCE PABHO H3BIMAET JIHIIIb HEOOBIIYIO
9acTh ¢ MonmynsiuiH. /1o TeX 1op, 1oKa XHIHKEK 0CTAeTCS B TAKOM peak-
mueHOM COCTOSHNH, CHCTeMa IpedriaeT B paBHOBeCHH. Ho Kak TonbKO
3 ()CKTUBHOCTh XUIHUKA IPEBBICHT HEKOE [IOPOrOBOE 3HAYECHHE, KEPT-
BAa HAYHMHACT «3aMe4aTh) XHIIHNKA, TIOCKOIbKY TEIeph OH NOIPHIBACT €¢
pecypcel. B TOT caMBblit MOMCHT, KOIJIa PCaKTHBHON CTAHOBHUTCS JKEPTBA,
a He XMIHHUK, B CHCTEME U BO3HHKAeT MOJIOKHUTENbHAs 00parHas CBi3b
10 THIIY «POHKH BOOpYXeHHi». CucteMa, BbIHAS U3 PAaBHOBECHS, HAYH-
HACT 96010 LOHUPOGAmD B HEKOEM (COBCEM He 0013aTeNIbHO «IIPaBHIIb-
HOM») HalIPaBJICHHUH.

Ha 380m10nMOHHYIO POJIb BEPXHHUX TPO(GHUECKHX YPOBHEH IKOCHCTE-
MbI MOXHO ITOCMOTPETH M C MHOH TOYKH 3penus. Mx B3anMonelcTBHs C
HUKHMMH YPOBHIMH SIBISIOTCS HE CTONBKO 3HEPIETHYECKUMH (OMHUCHI-
BAEMBIMH B TEPMHHAX TPO(PHUUECKONH IMPaMHU Ibl), CKOJIBKO HHGOpMAanH-
OHHBIMU. 371€Ch MOXET ObITh HCIIOTB30BaHA aHATIOTHUS C NOCMUHOYCMPU-
anvhbiM 06uecmeom, B KOTOPOM pellaloniee 3HayeHHe pHobpeTaeT He
ypPOBEHb IPOM3BOICTBA IHEPTHH (KaK 3TO OBIIO B HH/yCTPHANIBHYIO 3110~
Xy), a ONTHMH3anHs YIIPaBICHHs SHEPTONIOTOKAMH 3a CYeT HH(popMany-
OHHBIX CcBA3eil. MMeHHO TaKUM «ONOKOM yNpaBICHHsS» 3KOCHCTEMBI H
SIBJISITOTCS KOHCYMEHTBHI, JICATENBHOCTb KOTOPBIX BBI3BIBACT IBONIOIHOH-
HEle H3MeHeHHs y ux xeprB. Kak 3amernn A. C. PayTnan, caMo BrIpae-
HHE «3BONMIOMUOHHEBIE CTPATETMH XHMIHHKA U JKEPTBBI» HE BIIOIHE Mpa-
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BHIIBHO: 'y XHMI[HUKA CTPATEerds €CTh, & BOT Y JKEPTBBl — OHA TOIHKO
makmuxa®:,

O crenenw xe aBTOHOMHOCTH 3TOTO «6110Ka YIPaBIEHU» AKOT Ha-
DI THOC NPENCTABICHIE KMEHHO T€ HANCOHTOIOI MYECKH JIOKYMEHTHPO-
BaHHBIC CHTyanHH, KOINa OH NPOM3BOIMT YHepecuyp 3DDEKTHBHOrO
XWIHKKA, KOTOPBIH, 110 BhIpaxenHio A. I [Tonomapenxo, «nipoenaet 3xo-
CHCTEMY HaCKBO3b) (KaK 9TO M IPOH30LILIO IPH BO3HUKHOBEHHH 300ILIaH-
KTOHA pa3sMEPHOTro Kiacca «uuKiIonm»). JIxo6oif 9Komor ckaxer me 3any-
MBIBAACD, YTO «3TOIO HE MOXET OBITh, HOTOMY YTO HE MOXET OBITh HH-
Korzaly, i bynet CoBepIICHHO IPaB — HO IPaB UMEHHO B paMKax CBOETO,
SKONOTHYECKOTO, MacmTaba BpeMeHH. B 3BOMIOMHOHHOM e MaciITabe
BPEMCHH TaKas CHTyauus (€e MOXHO yCIIOBHO Ha3BaTh «H306PETCHUEM
abCONIOTHOrO 0Py Hs») He IPOCTO BO3MOXKHA — OHa, KaK MBI YBHIHM
Jaliee, CIyXKHIIa pealbHHIM MEXaHH3MOM 3alTyCKa LENOro Psija KpyHeil-
LIX 3KOCHCTECMHBIX IEPECTPOCK U (PHIIOTCHETHYECKHX PEBONIOIHIA.

2 BO3MOXHA H €Lle 0XHA AHAIOrHS: BOEHHAA TEXHUKA («XHUIHUKY») Beerna
OIEPEXKAET B CBOEM PA3BHTHH IPAXKIAHCKYIO («xeprBan), HO co3xaHHBIE g
BOCHHBIX LIE/JIEH TEXHOIOIHH HeH3OeXHO NPHXOAAT TIOTOM B MUpHBIE 06J1aCTH
(Ganmcruueckne pakers — kocMoHarTHKa, COY - MoGuiIbHas TesleoHHas CBA3L
HT. 1.).



I'masa 7

KeMOpuii: «cxejieTHAS PEBOJIIOLH
U NeJIETHBIH TPAHCHOPT. JBOJIOLUSA MOPCKOH
IKOCHCTEMbI: KeMOpHUil, maj1e0301
H COBPEMEHHOCTh

Hrak, MeI paccTainch ¢ BEHACKMMH KOCHCTEMAaMH B TO BPeMA, KOrja
OHM HpeOBIBAJIM B COCTOSHUM ITy004aiilero rmobaasHOro Kpr3uca (1maga 6).
«OnMaKapCKui SKCTIEPUMEHT)» OKOHUMIICS HEytaueH, M 3TH 3ara/Io4Hble Kpyn-
HOpa3MepHeIe CyIECTBA UCHe3NH ¢ JIMna 3eMIlH, HE OCTaBHB IOCIe celst
IPSMBIX IOTOMKOB. (DHTOTTAHKTOHHBIA KPH3HC TOTYOHII BCE OrPOMHOE pas-
HOOOpa3sne TOTIAUHUX aKPHTAPX; YIENeIH THUb HEMHOTHE, IPHYEM MOp-
(onornuecku onHOTHOHBIE, GopMbl. B HeoOpaTHMBIH yNaaOK IPHULIA U
OeHTOCHBIE COOOIIECTBA IPOKAPHOT-CTPOMATONMTOOOPa30BaTeNeH; OTHBIHE
OHM OyryT 3aHMMarh B OHOC(epe NOnYMHEHHOE MonoXenue. X0Td Torna
TIOSBHIIMCH M HEKOTOPBIE HOBBIC [PYIITbI XHBOTHBIX (HANPUMeED, cabeniuou-
mudsl, CTPOUBLINE OpraHHIeCcKHe TPyOKH), KOHEl BEH A — 3TO BPeMs, KOIla
CyMMapHOe pa3Ho00pa3He KHBBIX OPraHU3MOB HA HallleH ILIaHeTe nanaeT
JI0 PeKOPIHO HU3KOTO ypoBHs (pHc. 23). M mono6Ho Tomy, Kak Ha pa3pajii-
HaX OfpsIXJIEBLICH HMIIEPHH BO3HHUKACT TOCY1apCTBO MOJIOMIBIX SHEPTHYHBIX
«BapBapOBy», HAa CMEHY NOKeMOPHHCKOH, IPOKApPHOTHOH B CBOEH OCHOBE,
Orocdepe CTPEeMHUTENBHO TPUXOIUT COBpEMeHHAs, (haHEPO30HCKas.

CaMoe e HHTEPECHOE 3aKIII0YaeTCs B TOM, YTO COCTABIISIOIINE 3Ty
COBPEMEHHYIO OHOTY TaKcOHBI (2 UX COCTaB Ha YPOBHE THI OB C TOH
TIOPHI yXe IIPUHIMIHATBEHO He MeHsincsi!) O NHOBpPeMeHH O 003aBo-
IATCS MUHEPAIHHBIM CKENEeTOM, IPHYEM IIPOLECC STOT OXBATHIBAET Ca-
MbI€ pa3jIMyHble IPYMIIbl HE TOJIBKO XHBOTHBIX, HO M BOLOpocied. Bor
YTO DHMLIET, HAITPUMED, OMH U3 BEIYLIMX CIENHAIUCTOB 110 3TOMY OT-
pe3ky reonorudeckoit ucropuu A. 10. Poszanos: «Haunem ¢ Toro, uro
nopaxaert J1000ro uccie[oBaTeNs, KOIaa OH U3y4aeT pa3pe3nl HOrpaHny-
HBIX OTIOXEHHH 10KeMOpHs 1 KeMOpHs. /|BUrasch BBEpX 110 paspesy OT
JOKeMOPHICKHX 0pOy K KeMOPHICKUM, MBI BIPYT 0OHapy)KHBAEM B Ka-
KOM-TO MOMEHT, YTO II0POjia HACKIIeHa MHOTOYHCIICHHBIMHI H Pa3Ho00-
Pa3HBEIMM OCTATKAMH OPraHN3MOB, OONHK KOTOPBIX yxe Oolee HIIM MeHee
IPUBBIYEH JUIs HAC. 311eCh HAYNHAIOT BCTPEYAThCS OOBIUHBIE I BCETO
(banepo30s 0CTATKH 260K, MOJLITIOCKOB, Hpaxuonod v Ipyrux OpraHus-
MoB. HenpHBBIUHEI TONBKO HX pa3Mepsl (TIepBble MUIITMMETPHI)».
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Yucno cemeilcts Cospemennas

¢ayna
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] I

600 500 400 300 200 100 MITH JIeT

Puc. 23. KpuBble TaKCOHOMHYECKOTO pasHoobpasus B (aneposoe
(o Raup, Sepkoski, 1993)

ITbrTascr pa3o6paTses B IPUHMHAX 3TOTO COGBITHS, HA3KIBACMOTO O6HIY-
HO KeMOpHIiCcKoil «cKeIeTHOM peBoIonueit», A0 UMETh B BHIy Clic-
nytomee. O63aBECTHCH TBEPIBIM CKEIETOM — 1IN0, KOHEYHO, «TIPHOBLIb-
HOC», HO BEChMa «KaIUTATIOEMKOe», Tpedylomiee OT OpraHU3MOB GONBIINX
«lICPBOHAYANILHBIX BIOXKCHHIA» 110 SHEPTHH | BewecTsy. [TosToMy CTpo-
MTh CKEJIET CIIOCOOHBI JIMUIB CYIIECTBA € OOCIMAMOYHO GbICOKUM ypoghem
SHepeemu1ecKkozo 06mena, KAKOBOH BO3MOXEH JHLIL HAYMHAS C HEKOTO-
POrO ypOBHS CONCpKaHHs Ha ILIaHeTe CBOOOIHOTO KUCIOPOa (0 FHIoTe3e
“KUCIIOPOHOTO KOHTPONIA» CM. riasy 5). IIpoananu3npyem Teneps mon
3THM YIIIOM 3PEHHS JOKeMOPHHACKYIO SKOTOrMUECKYIO CHTYALHMIO.

Havars npupnercs usmanexa. Opuoit 13 caMbIx BaXHEBIX 3aja4 coBpe-
MCHHO# OKCAHONOTHH ABJSACTCS IETANBHOE H3YYeHHe MODCKHX TEYCHHI;
9TO, IOMHMO TIPOYET0, BEChbMA Ba)KHO JUIA [PAKTHKH CY/0BOXICHHA.
C 3710 mensio B BOJEI MupoBoro okeana exeronmo OpocaroT, TO4HO 3a-
(PHKCHPOBAB MECTO M BPEMsi, MHOTHE ThICSYH CTICIHANbHBIX OyeB; BbLIO-
BHB I03)Xe TakoH Oy B Ipyroi Touke oKeaHa, MBI IOTy4aeM IpejcTaB-
JICHAC O HANPABICHUH U CKOPOCTH IBHXKEHHS NEPEHOCHBIINX €r0 BOJI-
HBIX Macc. Hccnenosanns 3TH cToAT 6ONBUINX jieHer, a 3¢ dexTHBHOCTD
MCTO/a HE CIIMIIKOM BBICOKA, NMTOCKOJBKY MOIABISIONIEE OONBIIHHCTBO
Oyes 0e3B03BpaTHO TepseTcs. B CBS3M ¢ 3THM BCTAN BOIIPOC: HENb3SA JIK
BMeCTO OyeB HaiiTH Kakyro-HHOYIL €CTECTBEHH Y0 «METKY» JUIs
OKEaHCKHMX BOJHBIX Macc?
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Takas «<MeTKa» IeHCTBHUTENBHO CYIIECTBYET: 3TO IPOCTO-HAIPOCTO. ..
BT, KOTOpAs BCETa CONEPXKUTCS B aTMocdepe (IbLIb HOCTOSIHHO OCe-
JIaeT He TOIBLKO, K IPHMEpY, Ha MeOenb B KOMHATE, HO ¥ Ha IOBEPXHOCTh
oKeaHa). XHMUUCCKHH COCTaB ATOH aTMOCHEPHOH [IBUIH B KAXKAOH TOUKE
3eMITH CBOH; HA HETO BITHSET T€OXMMHs COOTBETCTBYIOILEH TEPPUTOPHH,
THI ByJTKaHHN4€CKOW aKTUBHOCTH H T. [l. A TIOCKONBKY BO3MOXHOCTH aHa-
JHUTHYECKON XHMHH [0 HEIHEITHEMY BPEMEHH [I04TH 6e3rpanu4Hsl (KpH-
MHHAJIMCTHl, HAaIPUMep, C JeTKOCThIO ONPENENAOT, B KAKOM H3 MeCTo-
POXICHUH Mupa ObLITO 10OBITO KOHTpabaH[HOE 30JI0TO), TO UL PEKOH-
CTPYKIIMH KAPTHHEI TEYCHHH KAXKETCs TOCTATOYHBIM ITPOCTO 3a4EPIHYTh
TOJTHKY MOPCKOH BOJBI ¥ YCTAHOBHTH, B KAKMX MMEHHO MECTaxX 3eMIH
BBINA1aJ1a COAEPIKALIASCS B BOJIE bLIb. OKEaHONOIH C 3HTY3Ha3MOM IIPH-
HSTACH 32 paboTy M BCKOpE € H3yMIIEHHEM 00HapYXHIIH, 4TO aTMOChep-
HOH IBLTH (paBHO KaK M BOOOIIE B3BECH) B OKEaHCKOH BOJIE IPAKTHYECKH
HE COJICPXXHTCS; Ha TOTOKOHHHUKE MBLTb Oy/1eT CKaIllIBaThCs 110 TeX [op,
IOKa ee He COTPYT, a BOT 3 OKeaHa OHa CTPaHHBIM 00pa3oM KyIa-To Hc-
ge3aeT. BrIcTpo ocecTh Ha JHO MBUTMHKA HE MOXET (9TO JIOKa3blBAaeTCs
NpOCTRIMU GHU3MYECKUMH pacdeTaMH). B weM xe neno?

XopouIo U3BECTHO, KaKY0 THTAHHYECKYI0 paboTy OCYLIECTBISIOT B
MOPSIX KHBOTHBIE-(OHIBTPATOPH], 0COOCHHO 08ycmeopyamole MOIIIOC-
ku. CornacHo pacdyeTaM, OJ[HH TONBKO ycmpuuHbie 6anku (CIUIONIHBIE
MHOTOCITOHHBIE TOCENEHHUS YCTPHII) IPUMEPHO 3a MECS I IIPOrOHSIOT He-
pe3 cebst 00beM BOIBI, paBHBIA BceMy MuposoMy okearny! OnHako 1By-
CTBOPKH OYMINAKOT IP MO HHBI € CIIOH BOJBL, KyIa, KAK Ml IOMHHM,
NBUTMHKAM TI0IaCTh JIOBOJIBHO CIIOKHO... BOT TOrna-T0 M BBIACHHAOCE, YTO
TUTAaHKTOHHbIe (QHIBTPATOpH! (MIpexie BCEro pakooOpas3Hble) UIPAKOT B
OYHINEHUH OKeaHa PONb HUYYTh HE MEHBIIYIO, 4eM 6eHToCHbIE. OTCYT-
CTBUE B BOJIaX OKEaHa CKONb-HUOYIb Oy THMBIX KOHYECTB IIbLIH, KOTO-
pasi TOCTOSIHHO OCeaeT Ha ero MOBEPXHOCTH, ABIAETCSA Pe3ynbTaToM
NEATENHOCTH [IAHKTOHHBIX PaKOOOPa3HbIX: OHU 04€Hb OBICTPO OT(HHIIb-
TPOBHIBAIOT B3BECH, YIIAKOBHIBAIOT ¢¢ B HOPMHpPYEMBbIE HX UL EBAPHUTENb-
HBIM TPaKTOM KOMIAKTHBIC KOMKH OTpa0OTaHHOH OpraHukH — ¢eKannb-
HbIe HeJUleThl — K OTNPABISIOT HA JIHO. be3 nesuiernoi Tpancnopry-
POBKH B3BeCH MYTHOCTh BOJ[bI B OKeaHaX Oplia 6bl HECPaBHEHHO BBILLIE.

HMeHHO Takasi CUTyanus M JOJDKHa Oblna HaOMIONAThCs B JAJCKOM
npourtom. Kak Mbl ¢ BAMH HOMHHM, OTCYTCTBHE B JIOKeMOpUH Ha3eMHOH
PaCTHUTENILHOCTH IPUBOMIIO K MHOTOKPATHOMY YCHIICHHIO 3DO3HH K (op-
MHUPOBaHHIO CEIH(HYCCKIX BHIIONOXKCHHbIX 1aHNMIa(TOB — «HH CYIIa,
HH Mope» (raBa 5). CTOK ¢ KOHTHHEHTOB ObLI B OCHOBHOM «TLIALLEBBIM)
(T. e. O BCEH IPOTKEHHOCTH OeperoBO JIMHKH), 2 PABHHHHBIE PEKH H
03epa, ABIAIOLLHECS HbIHE [TTaBHBIMHI OTCTOHHHKAaMH B3BECH, OTCYTCTBO-
Basu. Bojpl, cTeKaBlIHe C CyLIH, ObUIM MYTHBIMH, IPHYEM CaMOH 3aMyT-
HCHHOHM B MTOre OKa3blBalach MMEHHO IPHOpEKHast 4aCTh OKeaHa, Hau-
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Gonee Goraras 6uoreHamu. DTo YPE3BBIYANHO 3aTPYIHSIIO YTHIH3AMNIO
buorenos GuronnankTonoM u3-3a y3octr GoTHueCKOH 30HHI M pesko or-
PaHMYHBAIIO O61IYIO0 IPOXYKTHBHOCTD [LIAHKTOHHOM 3KOCHCTEMEL

C npyroii cToponsl, HHOM oka3sBanach H Oprapu3anus caMoH BOj-
HOH Macchl. B COBpEMEHHBIX OKEaHAX MMEETCS B e PXHUHA cCloi BOgBI
C PE3KO BRIPAKCHHBIMU CE30HHBIMU KONEOAHMAMU TEMIIEPATYPHI — MM~
Tajiacca (OT rpedeCKHX CIOB epi — Ha, Hax u thalassa — MOpe) -1 HH X -
HH |, 1€ TeMnepaTypa Ha OPOTSHKCHIH BCEro roja OPaKTHYECKH HEH3-
MeHHa, — runoranacca (hypo — non, Bumsy); 8 o3epax um COOTBETCTBY-
0T snurumnuon W eunorumnuon. Ha rpasnme Mexuny STHMH CIosSMM
PAaCTIONaracTcs y3xas 30Ha PEIKOTO H3MEHEHHS TEMIIEPATYPHI — TEPMO-
KJIMH; B COBPEMCHHBIX MODSIX OH HAXOUTCSA Ha IMTyOuHax ot 15 110 100 M.
B ycnosusix sxe 3aMyTHEHHO#M BOIIBI COMHEYHAs SHEPIHs NPaKTHYECKH He
MPOHMKAET Iy6iKe MEPBEIX METPOB M TEPMOKIIHH «TIONTATHBAETC) 0oy
CaMyro OBEPXHOCTb; BOIHAS MacCa OKA3bIBAETCS XECTKO cmpamudgu-
HUpOGAHOW, T. €. PA3NENEHHON HA [I0YTH HE MEPEMELIHBAIOIIHECS MEK-
Iy COBOH CIIOM: y3KYI0 ieperpeTyo 3MHTANACCY M OTHOCHUTENBHO XOI0]1-
HYI0, HO IIDH 3TOM NPaKTHYECKH JHIICHHYIO KHCIOpoja THII0Taaccy.
J151st 3T0T0 BpeMenH ObLUTH 06BIYHb! JOHHBIC 0CaIKH, pe3ko oboramen-
HbIC HCOKUCTICHHOH OpranuKo# («4epHble ClaHmbl»), KOTOpPBIE CYHTa-
10T HECOMHCHHBIM [10KA3aTeNEM NPHIOHHON AHOKCHH (6beckncnopon-
HBIX YCIIOBHH); MO3kKe (HauMHAs C KeMOpHs) UX pacnpocTpaHeHUe
pe3ko cokpatutcs. CHTyanns aHOKCHH («3aMOpHEIe 06CTaHOBKH»)
CHJILHO 3aTPyNHANA, MK Naxe BOOOIIe HCKTI04aa, CymeCTBOBAHME
JIOHHOH dayHsm.

1 BOT Ha rpanune Benna u keMGpHs TIPOH30LIIO COOBITHE, BAXKHOCTD
KOTOPOTO [a/ICOHTONOTH OCO3HAJIM JIUIIB B CAMOE [I0CIIEIHEE BPEMSI (Boep-
BBIC 3Ty H/ICi0 BhICKasan B 1985 rony A. I'. TTonomapenko, a TENeph OHA
TIONTBEPKIICHA TCOXUMMYECKIMH 1aHHBIMH): B COCTaBE TOKEMOPUICKO-
T'0 300NTaHKTOHA (6ECCKENETHOTO H HOTOMY HE MMEBIIEI0 LIAHCOB 33X0-
POHHUTBCS — CM. ITIaBY 6) BOSHUKIIM JJOCTATOUHO 3 (heKTHBHbIE dunbrpa-
TOpH!, (OPMHpOBaBIIMe (eKambHBIC Memnersl. Expnnunsie dhexanbubie
NeNieTsl ObUTH H3BECTHBI M PaHbLIE (eIe B NpOTEPO30€), ONHAKO HMEH-
HO Ha4aqo KeMOPHs — 3TO BpEMS MaCCOBOTO HX PacnpocTpaHerus
B MOPCKHX OTIOXEHHSAX.

Crencrauem sroro (spone Gl MaJIO3HAYMUTENIBHOTO0) COOBITHA CTal
LENBIH KACKa] FKOCHCTEMHbIX IEPECTPOCK. YMEHBIICHHE MYTHOCTH BOJBI
PUBEIIO K PE3KOMY PACUIMPEHHIO (POTHUECKOH 30HBI M POCTY MPOLYK-
THBHOCTH 3KOCHCTEM. Pacuiupenme e snutanaccs npueno k paspy-
UICHHIO XECTKOM TEMIEPaTypHON cmpamugurayuu v HEKOTOpOMY 000-
TAILCHUIO KMCIIOPONIOM HINKEICKANMX BOIHBIX CII0eB. Maso Toro, Ml ¢
BAMH IOMHUM (M3 I11aBbI 6), 4TO IMEHHO JucnepcHas OpraHHKa, OIyCKa-
H0WAsCs u3 HOTHYCCKOH 30HEL, ABIAETCS MPHUMHON AHOKCHH B OPHAOH-
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HEBIX CIIOSX, 10O Ha ee OKHUCICHHUE TaM PacXOnyeTcsi KHCIOpOJ; MHOTUE
HCCIIE0BATENH JaXe YIOTPeONSIOT TEPMHUH «IBTPO(pHLIA okean». Te-
nepb e 3Ta OpraHHKa (BMeCTe C HeOPraHM4eCKUMH YaCTHYKaMH) cTama
NOCTYNaTh HA MOPCKOE JTHO B KOHIIEHTPHPOBAHHOM, «YTIaKOBAaHHOM» BHJIE —
B nemnerax. Oprauryeckuil 1eTput, 000raIaloKH JOHHbBIE OCAIKH, —
3TO yXKe He YIYyLIalouMi 3BTpOQHKATOp, a eHHBIH MHILEBOH pecypc;
cojiep)KaHue JKe KHCIOpOJIa B IPHIIOHHEIX CIIOAX B pe3yJbTaTe BO3pacTa-
€T JI0 YPOBHS, JONYCKAIOIETO CYIIECTBOBAHHE MAKPOCKOIIMYECKOM IOH-
HO# (ayHrl. HaunHas ¢ 3TOT0 MOMeHTa B CHCTEME BO3HHKAET MTONIOXKH-
TenbHas o0paTHas CBA3b: NPHIOHHAs (ayHa, B CBOIO O4epelb, HAYHHAET
OYMIIATh BOAY OT OPraHH4eCKOM M MHHEpPANbHOH B3BECH; KOJIHYECTBO
KHCIOPOJIa B UTOI'E OMATH BO3PACTAET, 3TO IO3BOJISET €llle Naliblile Hapa-
IMBaTh Pa3HO0Opa3He )HUBBIX OPraHU3MOB; U T. .

Konmuectso cB0OOIHOTO KHCIIOPOJ1a Ha INIAHETE TEM BPEMEHEM TOXKE
yBEJIIM4MBacTCsA. BO BTOpOH NONOBHHE BEHIA B Y)KE 3HAKOMBIX HaM aM-
pubuomuyeckux nanauiadtax («HH Cylla, HU MOPE») MeCTO HaHOOaK-
TEpHANlbHBIX MaTOB, C HX MOTPSCAIOLINM [0 COBEPIICHCTBY OalaHCcOM B
[POM3BOJICTBE M NOTPeOIICHHH OPraHNKH, 3aHUMAIOT CO00IIeCTBa BOJIO-
pocnel (rmaBHEIM 00pa3oM HUTHATHIX ), KOTOPblE HHOTIA HAa3bIBAIOT «BO-
JOpPOCNEeBRIMH OonmoTamMuy. B 3THX 60n0Tax, 4pe3BbIMaHHO MIHPOKO pac-
pPOCTPAHEHHBIX BO BHETPONHMYECKOH 30HE, 3aXOPAHUBAETCA OTPOMHOE
KOJIM4ECTBO HEOKUCIICHHON OPraHMKH, a MMEHHO TaKas CHTyanMs (Kak
MBI HOMHHM M3 II1aBbl 5) BBI3bIBACT HAKOIUICHHE CBOOOIHOTO KHCJIOPOIA.
[To-BunIMOMY, CEITPAIO CBOIO POINb M KpynHOe Baiikonypckoe onegene-
HHe, MapKUPYIOILlee TPaHUNy BEH/a U KeMOpHsi, Mbl TIOMHMM (TIaBa 6),
4YTO HAJIIMYHE 0B U ICHXpocdeprl 00leryaeT «3akayky» KHCI0pOaa B
rnyOOKHe CIOU OKeaHa, a BEHTHIANKA [JHa OIaronpusaTCTBYET Pa3BUTHIO
benmoca.

W BoT HaKoHen conepxanre cBOOOIHOrO KHCIOPOIa B OKEaHaxX JIoC-
THrAeT TOU OPOTOBOH OTMETKH, HAYHMHAsA C KOTOPOH CTAHOBHUTCH «3KO-
HOMUYECKH ONpaBIaHHBIM» 003aBOANTHCSA TAKOH JIOPOTOCTOSILEH «BHI-
COKOU TEXHONOTHEN», KaK MHHEPAIBHBIA CKeNeT. Ta BOSMOXHOCTD He-
MeJIEHHO M OJHOBPEMEHHO PEaTHU3yeTCsl CAaMbIMH Pa3HBEIMH I'DYyIIAMH
KHUBOTHBIX — OT IPOCTEHUINX (paduonapuu® u popamunugeps) 1 rybok
JI0 YJICHHCTOHOTHX M MOJUTIOCKOB, & TAKXe PACTCHHUAMH (U38ecmKogble
600opocau). HaunHaeTcs «CKeneTHas peBoNMIOnHs» B COOCTBEHHOM CMBIC-
ne. Baxunas nerans: kak ormeuaer A. 10. Pozanos (1986), xuMmueckui

B B xonue XIX Beka u3 nokeMOpuiickux orioxeHui Opanuuu, narupye-
MbIX HbIHE | MupJ JeT, ObUIH oIUCcaHbl ChepHYECKHE OCTATKH, OTHECEHHBIE K
paauonapuaM. Xors olHOGOYHOCTh ITOI0 OTHECEHHS [10KAa3aHa yXKE JaBHO, yIio-
MHHaHHs O «TOKEMOPHHCKMX PaHOPUSX) IIPOXOIKAIOT BCTPEYATECS HE TONBKO
B Hay4HO-[IOITYJIAPHOMH JINTEpAType, HO H B yuieOHMKaX NIAJIEOHTOJIOTHH.
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COCTaB STHX CKENETOB, BO3HUKAIOMIMX B CAMOM HadaJle KeMOpHs, HACTOMb-
KO pa3Hoo6pa3seH, YTO MOYTH MOTHOCTHIO MCYCPIbIBACT BCE TC BAPHaH-
Tbl, KOTOPbIC OYNYT 3aTEM BOBHHKATb HA IPOTSKEHHH BCErO (paneposos.

CaMBIM ITy4uIuM, YHUKaAbHBIM, MECTOHAXOKIICHHEM KeMOpwuiickoit
(hayHBl CUMTAIOT CpenHEKeMOPHIACKHE CAAHIbI bénxkec, oTkpriThIC B
1912 rony B kananckux CKATHCTBIX ropax (borareiiume MECTOHAXOX1C-
Hus B Boctounoit Cubupu, Kurae u T PEHNAH]IMH H3Y4eHBIl IOKA HEJO-
CTaTO4YHO); THII COXPaHHOCTH B Bémkec Takos, uto Tam MOT'yT 3aXOpaHH-
BaTbCsl M «MATKHC) OPraHM3Mbl, He MMEBIUHe CKkeneTa. Tak BOT, OKa3a-
JIOCB, YTO YHCIIO TAKKX GECCKENETHBIX (POPM B KeMOPHiicKoit (ayne naxe
Oonblile, YeM B BEHICKOM (XOTA 1015 MX Tenephb HEBENNKa). OTO CIIYKHUT
CHJIBHBIM N0BOJIOM B TIONIb3Y TOTO, YTO B KeMOPHH He HOSBIACTCS BIIPVT,
KaK [0 MaHOBEHHMIO BOINLICOHOH NaNOYKH, HeKas IPHHIANIHATEHO HOBAS —
«CKenleTHas» — (hayHa (Tak MHOIIA [I0JIATAH IpEexKIE), a ONEBAETCS CKE-
JIETOM (KaK TONBKO BO3HHMKAET IUIS 3TOTO BO3MOXHOCTB) Ta (ayHa, 4to
yXe CyIeCTBYeT.

/IpyTOf HeOXHaHHBIN BBIBOX ClIC/YET H3 H3YyUYCHHUS OTKPBITHIX B KOH-
ue 80-x rogos XX seka B Illsenuu CpenHeKeMOpHHACKHX (BocharHbIx
xoHkpenuii Epcren. IIpn TaMomIHeM THnE COXpaHHOCTH QUKCHpYIOTCS
HC MOKPOBHBIC TKaHK (Kak B BExkec), a MUKPOCKOIIMYeCK e IETHEKY 1
HHbIE TBEPIBIC OKPOBHBIE STIEMEHTBI, BUIMMBIE JTHILUb [OJ CKaHHpYIO-
LHM SICKTPOHHEIM MHKDOCKOITOM. OKa3aock, 4T0 B TO Bpemst cyure-
CTBOBAJ MHOTOUMCIICHHBIH M O4EHB PAa3HOOGPA3HBI MHKPO3OOMIAHKTOH —
TPOX0(OPLI (IMUMHKH KONEYATHIX 4epBeit), 30ea (IMYMHKH pakoobpas-
HbIX) M T. I1. 3TO 1O3BOISET BHOBD BEpHYTHCA K runorese A. I0. Pozano-
Ba (1986) o ToM, 4T0 B KeMEPHH B NEHCTBHTEILHOCTH OPOH3OLIITO JTHIIbL
YBEITMICHUC Pa3sMEPOB yxKe CyIECTBOBABLIMX HA TOT MOMEHT ILIAHKTOH-
HBIX OPraHHU3MOB, KOTOPBIC 10 3TOH NIPHYHHE «BHINATH B 0CANOK» — [ie-
PellN K GeHTHYeCKOMY 00pasy JKH3HH; JIOMONTHUTEIbHBIE apryMeHThI
obpeTaior u mocTpoenus M. B. Bypsuna (cm. Beiuie) 06 3Bomonuy nnas-
KTOHHEIX 3KOCHCTEM.

Ecnn o6parutsest x kpHBoit, oTpakaromedt H3MeHeHHs TaKCOHOMH-
4€CKOro pasHo00pasysl Ha NPOTHHKEHHH baneposost (puc. 23), To Ha rpa-
(HKe MOXHO BEIIENHTH TPH (asbr: HEGOMbLIOH OCTPBIA NIMK B paHHEM
KeMOpHH, KpyTO#i [OTbeM Ha MaTo, CYLIECTBYIOIIEE C OPIOBHKA MO
TIEPMb, U 3aTCM, [OCIIE PE3KOTO NPOBANa B KOHIEC MEPMH, ILIABHBIH 10-
CTOSIHHBIM MOXBEM, NIAMMACT noHBIHE. Kak Oyner BHIHO M3 nanbHeii-
LIero, 3TH a3kl PeabHO OTPAXKAIOT OMPEeNCHHOE CIIMHCTBO COOTBET-
CTBYIOIMX MOPCKHX OHOT, YCIIOBHO HA3BIBAEMbIX «keMOpHiCKo», «ma-
TIC030HCKOM» M «COBPEMEHHOM.

Hano samernts, 4T0 Mup mepsbix ckemeTHbx OpPraHu3MOB, CJ0-
KUBLIMICS B Hauane KeMOpHs (HeMaKuUT-IaliblHCKUN Apyc), 6w
KpaiiHe cBOCOOpaseH 1 B YHCTOM BHJIE IPOCYIIECTBOBAN OYEHD HEI0-
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JITO, JIMIIb 10 CEPEeMHBI 3TOTO MEPHOJa, XOTA OTIEIbHBIE €0 Mpel-
CTaBUTEIH JOKWUIHN JO CEpeHHBI OPIOBHKA. B 3TO Bpems yxe cyue-
CTBOBANM JOCTATOYHO MHOTOYHCIICHHBIC XHBOTHBIC, HMEBIIHE PaKO-
BHHBI (MOJITIOCKH M Opaxuononsl) M uisle TpYOKH (cabennunuTsl,
xuonumel);, pa3sHooOpa3Hel e Menkie 3yOUuKy (KoHoOOHMbL) TIpEL-
CTaBIANM cOOOH 4acTH POTOBBIX OPraHOB ApeBHEHIINX BTOPHYHOPO-
TBIX — WEeMUHKOYENIOCMHbBIX U X0pdogulx. BecbMa XapakTepHBI Als
3TOTO MHpa npuanynudsl (B COBpEMEHHBIX MOPSIX 3Ta PEIUKTOBAs IPyII-
na HaCYMTHIBACT IuIIbL 20 BHIOB), a TAKXE 10601006l (IPEICTaBICH-
Hble HhIHE MHKPOCKOIMYECKHMH MUX0X00Kamu 1 OOUTAIOUMMH B IOJI-
CTHIIKE BIAXXHBIX TPOTIHYECKHX JIECOB OHUXODOpamu); BUIIMO, UIMEH-
HO K n0o00monaM DpHHAIIEKAT MHOTHE 3arajiodHble KeMOpuicKkue
OpraHH3MBl Bpojne carntoyuzenuu. IMenucr 1 MHOTOUHCIIEHHBIE apT-
ponogononodnbie Gopmel (puc. 24, a—a).

OcHOBY TOIJAlIHHX SKOCHCTEM, OJIHAKO, COCTABILIIM BOAOPOCIH, CTPO-
uBlIMe HeOONbUINE H3BECTKOBBIE IOCTPOHKH — GMOrepMbl, ¥ Ype3BBIUAHHO
moOonbiTHas (KaK CYUTANIOCh, BRIMEpIIIas ) rpyIia OpraHu3MOB — apxeoyu-
ampl. ApxeouHarsl (I0-rpeyeckH — «IpeBHHE KyOKH» ) TOXOXKH Ha HeOOMb-
e 6okaibl (KyOKH) ¢ 1ByCIIOWHO# CTeHKOH (pHc. 25); 06pa3 )H3HH — DpH-
KpPEIUICHHBIH; JIMaMeTp KONeOneTcs OT HEeCKONBKHUX MHIUIMMETPOB JIO He-
CKONBKHX CAHTHMETPOB, X0Ts B CHOMpH Hal[ieHbl M HCTIONHHCKHE (OpMBI
pazmepom j10 1,5 M. TTprposa ux nonro BEI3bIBaNa CIIOPH! (HEACHO OBLIO
Jaxe, )XMBOTHBIC 3TO MM PACTEHHs, HITH BOOOLIE OTIEIBHOE AapCTBO), Ox1-
HaKO B ITOCJIEIHEE BPEMS IIOYTH BCE HCCIIEI0BATENH COMIACHBI C TEM, YTO UX
ClleJryeT OTHOCHTH K ryOkaM. OHU CHHTAINCH BEIMEPLIMMH B CEPEIHHE KeM-
Opus, Ho HenaBHO B THXOM OKeaHe OblTa Hal/ieHa CTpaHHast IyOOKOBOIHAS
rybka Vacletia, oxa3asiascs 1o pacCMOTPEHHH JIOKHBUINM JI0 HalllMX JTHEH
apXeoUHaToOM 1 OTIONHUBLIAS COO0H rasiepeto (KMBBIX HCKOIIAEMBIX» (BpOIe
Kucmenepou puibsl WM 2UHK20).

I'y6kH 3aHUMAIOT COBEPUIEHHO 060CO0NEHHOE IONOXKEHHNE B CHCTe-
Me XMBOTHOTO [JapCTBa M MOTYT OBITH IPOTHBOINIOCTABJICHEI BCEM OCTAllb-
HBIM MHOTOKJIETOYHBIM )XHBOTHBIM: €CTh BECKHE OCHOBAHHS CHUTATh, YTO
OHH BEJIYT CBOE IPOMCXOXKIEHHE OT HHOH I'PYIITbl TPOCTEHUINX, HEXETH
npoure Mera3oa. CyleCTBYeT, HapUMep, OCTPOYMHAs M HEIIOXO apry-
MeHTHpOBaHHas runoresa M. Paiituepa (1991), cormacHo kotopoit ry6ku
BO3HHMKAIOT KaK CUMOHMO03 OaKTepHATbHOH KOMOHHH C X0aHOGIaresT-
HBIMH nipocTeduinMi. (CHMOHOTHYECKHE MHUKPOOPIaHM3MBl COCTABIIA-
10T 10 80 % o6beMa Tena coBpeMeHHbIX I'y0oK.) JIOCTHTHyTBIH ryOkaMu
YpOBEHb OpPraHM3alM{ He M03BOJIET Ha3BaTh MX MHOIOK/ICTOYHBIMH B
CTPOrOM CMBICIIE («MHOTOTKaHeBEIMI» 110 Kopriuccy), nosromy Bpozie 651
HET HHYEr0 YJAMBHUTEALHOTO B TOM, YTO MMEHHO C 3TOH MPHMHTHBHEH-
ulei rpynnbl )KHBOTHBIX HauMHaeTcs (anepo3oiickas neronuck. Ho arto
TONBKO Ha TIEPBHIH B3ITS.
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Puc. 24. Paznnunbie keMOpPUIiCKHe KHBOTHbIE: 1000nojpl (a-6); WieHUcTo-
HOTHE HCACHOIO CHCTEMATHYECKOTO NONOKEHHS (6-0); TPUNOOHTHL (e—orc)
(o Dzik, 1997)
a—Xenusion; 6 - Aysheaia; 6 — Wiwaxia: 2 — A nomalacaris; 0 — Opabinia, e~ Olenoides;
orc — Ogygopsis



Puc. 25. Apxeouuarsi:
a — Archaeocyathida; 6 — Capsulocyathida; ¢ — Kazachstanicyathida; ¢ — Archaeocyathida
(o Xypagney, 1979)

Jeno B TOM, YTO KpailHe HU3KUI YPOBEHb KJIETOYHOH MHTErpaluyd
ocTaBiIsieT rydkaM eJIMHCTBEHHO BO3MOXHYIO «IIpodecCHIon — IPUKpEII-
JEHHBbI MacCcHBHBI# (puasTparop opranuveckoil B3secu. Bee ryOku
(B TOM YHCII€ apXeoUUaThl) TIPeACTABISIOT cO00I OTKPBITHIN CBEPXY Me-
LIOK, CTEHKH KOTOPOTO IPOHM3aHbl KaHAIAMU; BOJIA TIOCTOSHHO ABHXKET-
€S CKBO3b HUX BO BHYTPEHHIO (MaparacTpajbHyl0) MonocTh, a OTTya
HApyXKy Yepe3 BepxHee oTBepcTHE (YCThe). Bxoaduiue B cocTaB CTEHOK
KaHaJ0B XO0AHOUHTHI (BOPOTHHYKOBEIE KTYTHUKOBBIE KIETKH) OTHUIIBT-
POBBIBAIOT COAEPXKALIYIOCS B BOJe OpraHuky M OaxTepuu. Bompoc ans
[IKOJIBHOHN OJIMMITHAZbI: KaKas Cuila 3aCTaBlIseT BOAY ABMraThCs CKBO3b
KaHalbl B HETTO/BHXXHOI cTenke? OTBET: Ta )Ke camas, YTO CO3AaeT ney-
HYIO TATY — pa3HULa JaBIeHUH Ha BHICOTE NTOAMYBAJla M HA BEICOTE KOHIIa
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TPYOBI B COOTBETCTBUM C 3aKOHOM Bepuynan®. Ecnu Bonmas cpena, B
KOTOPOH HAaXOXUTCS I'y6Ka, HMeeT HCHYJIEBYIO CKOPOCTb, TO CIIOH IBHXKY-
LWIEFCs BORBI HAJl yCTHEM CO3AAET «IOACOC). M3BeCTHO: Yem BEILLIE TpY-
0a, TeM nydine Tora. CootBercTBeHHO, TyfKa MOXET IPOKAUHBATE qepe3
cels BOMy TOJIBKO TOTHa, KOTMA ee YCTbe NPUIIOAHATO HaJ CyGCTpaToM.
(CxonHslii MexaHn3M obecnieunBacT BCHTHISLLMIO HOP CYCJIMKOB U HHBIX
IpeI3yHOB. ToT U3 BRIXOZOB, Yepe3 KOTOPELI pH PBITBE HOPBI BEIOpACHI-
BaJIM TPYHT, OKa3bIBACTCS 3AKIIIOUEH B XOJIMUK-«KPOTOBHHY» M HECKOJIb-
KO TNPHUIONHUMACTCS HAJl 3eMJIEH; B UTOre BHYTPU HOPBI BO3HUKAET yc-
TOMYMBBII TOK BO3ZlyXa OT «HU3KOTO» BBHIXOAA K «BBICOKOMY»). TTonpem
K€ yCThst HAJ CyOCTPaTOM MOXHO 00€CTIeYHTE JIHLLIE IpH HATMYUH TBEp-
AOTO ONOPHOTO CKENCTA ~ OPTraHUYECKOTO Il MUHEPAILHOTO (y cope-
MEHHEIX Ty0OK ecTh 06a BaphaHTa). OrcyTcTBue B mpepmecTByomux
OTIOKCHUAX ITHX JIETKO 0OHAPYXHBAEMEIX CKENETHBIX IEMEHTOB —
CIHKYJT — CBUNCTENBCTBYET O TOM, YTO AAHHAS TPYIIIA KHBEIX OpraHu3-
MOB JEHCTBUTENBHO BO3HUKIIA JIMILE B HAYAIE KeMOpHus (BOZMOXHO, HMEH-
HO Mo cxeme PaitTHepa — cm. Boile), T. €. Korma Y€ HECOMHEHHO Cymie-
CTBOBAIM M HACTOSIIME MHOTOKIIETOYHEIE K1 BOTHEIE.,

Besi reonoruueckas ncropus apxeormar (mostBNEeHue, pacuBeT — oko-
1o 300 ponos, ynamox u BBIMHDAHHE) YKNIaJbIBA€TCA B KPOXOTHBIH MO
TCONOTHYECKUM MepKaM HHTepBal B 1520 MIH jteT — CIIy4ai CoBepllleHHO
YHHKAJIBHBIA. YiKe BO BTOpOIi MONOBHHE KeMOpHs 3Ta npoluBeTaBlias B
HauajIe Nepuona rpynna MCYesaer, «kak ¢ Gensix s610Hb ABIMY, U pu
STOM Ha CMEHy ell He RPUXOOUM HUKMO, T. . KOHKYPEHTHOE BHITECHEHHE
31€Ch NPEANONOKUTE TPYAHO. Co3faeTcs BeuatneH e, yTo apX€OoIHATHI
SKCIUTyaTHpOBANN HEKKI pecypc, KOTOPEIH crepsa ObUT B n300uIHH, a
3areM CTal pe3ko aehUUUTHEIM. CONOCTABMSAS IKOIOTHIO apxeonuar (To
aHaJIOTNK ¢ COBPEMEHHBIMU TYOKAMH) W M3JIOKEHHYIO BbIiTe KapTUHY
BEH/ICKO-KeMOpuiickolt GuochepHoit [EPECTPONKH, MOXHO IIPEAIIoNo-
KUTDL crepyromee. I'pynna 3ta npouserana B TOT 0THOCHTE/LHO Kpar-
KUH ¥ NPUHIMITMATEHO HEeYCTONYMBEIH NIEpHO/, KOTA pa3BUTHE [IEIITIET-
HOTO TPAHCTIOPTa yiKe 000raTHIIO IPUJOHHBIE CIIOU KHCJIOPOJZIOM, HO eIle
HE CKOHLICHTPUPOBANIO GONBILYIO YacTh OpraHuKH BHYTPH OCaAKa; 3TOT
packiaz, kak nonaraet A. I IToHomapenko, [oxeH ObITb BecsMa Omaro-
HPHATEH 1711 «TOHKUX» QUIBTPaTopoB. s TOro yToOb 3KCILTYyaTHPO-
BaTh OTKpBIBILMIHCS PCCYpC, HET HYX/IbI B «KBanMQHIUPOBaHHOM pabo-
4ei CuIley — BIOJIHE JOCTATOUHO MaKpOCKOITUYECKNX OPTaHU3MOB, JaXe
HE ABJIAIOMMXCS MHOTOTKaHeBbIMU, OHAKO fnaibHelmee pa3BUTHE CH-
TYalMH C 3allaCaHueM OPTaHMKH B OCafiKe (4TO MO3BONSET CEHATh ee
nepepaboTKy Gosee paBHOMEPHOIH U YAYHIIUTE CHAOXEeHHE KUCIOPOIOM

% Yem BBILIE CKOPOCTH ITOTOKA XHUIAKOCTH WIH rasa, TEM HHXe co3jaBacMoe
HM I[IOIIEPEYHOE NaBIIEHUE.
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HPUIOHHBIX CJIOEB) PE3KO YXyALIAeT [oNoxeHHe OaxTepuii 1 MaCCHBHBIX
¢GHunBTPaTOpOB, HO 3aTO ONATONPUATCTBYET WiIoeAaM. Bpems apxeonuar
xoHuaetcs. Hactynaer Bpems mpunobumos (puc. 24, e-oc)®.

JlaBaiiTe BepHeMcsi K TpaduKy, MMOKa3bIBAIOMEMY, KaK H3MEHAIIOCH
pa3Hoobpa3sue (ayHsl Ha OpoTsHKeHHH paHepo3os (puc. 23). O6cyxnae-
MEBI€ HaMH COOBITHS 3HaMEHYIOT co0oii (opMHpoBaHHE HOBOH OHOTHI,
KOTOpasi COXpaHsieT JOCTaTOYHOe €AMHCTBO HA IPOTSXKEHHH BCETO Ia-
70305 1 Gonbliiee pasHooOpa3sue, YeM NPEexHss, «keMOpHicKas» — 1 B
TAKCOHOMHYECKOM, M B KOJOTHYECKOM OTHOIIEHHH. B coBpeMeHHOH
3KOJIOTHH I0CTAaTOMHO CTPOr0 YCTAHOBIEHO, YTO CMCHA 3BTPOQHBIX yC-
JI0BUH HA ONUTOTPOGHEIE BRI3EIBAET B 3KOCHCTEMe BoJlee «MENKYIO Ha-
PEe3Ky» IKOJIOTHYECKHX HHII H, CJIEHOBATENBHO, POCT OHONIOIHYECKOTO
pa3Hoo6pa3sus. Bece 3T0 COOTBETCTBYET H3M0XKEHHBIM BBILLE [IPEICTaBIIE-
HHUAM 00 «ONUToTpodu3annm» KeMOPHHCKOTO OKEaHa 33 CYeT IeNIETHO-
T0 TpaHCIIOpTa.

B GenToce TeM BpeMeHeM K 0OMTaTeNsiM PaKOBHH M XKHIIBIX TPYOOK
J00aBIAIOTCS CYUIECTBA C MPHHIMIHAIGHO MHBIMH THIIAMH TBEPJOIO
CKelleTa — BHYTPEHHMUM (XOPIOBEIE) ¥ TIOBFKHEIM HapyKHEIM (4JI€HHC-
toHorue). MHTepecHo, uto wienncroHorue (Arthropoda) nossuince no-
37lHEee MHOTHX THIIOB XXHBOTHOTO I[apcTBa (BO BTOPOM Beke KeMOpHs —
aTpabaHCcKoM), OHAKO cpa3y B COCTaBE NPAKTHIECKH BCEX CBOUX ITOATH-
OB M KJIACCOB — M paKooOpa3sHbIe, H Xenuyepogsie, i BEIMEPIIHE TPUIIO-
OWTEI, 1 MHOXKECTBO YAMBHTEIBHBIX CYLIECTB, TOUHAS CHCTEMaTHYECKAs
[PHHAAJIEXHOCTS KOTOPBIX IO CHX IOp HesicHa (pHc. 24, 6-0). Cutyauus
¢ KeMOpHHCKUMH WICHUCTOHOTHMH TI0X0Xa Ha Ty, 4To Obijla ¢ BeHn06m-
oHTamu (CM. IMIaBy 5): 0Ka3aJoCk, YTO MHOTHE M3 HHMX HE MOTYT OBITh
OTHECEHBI K HacTosuuM apmponodam. Hanpumep, y anomaraxkapuca
(camMoro KpymHOTO YXHBOTHOTO TOTO BpeMeHH — 70 CM) pOTOBBIE YAaCTH
COCTOSAT M3 YEThIPEX KOHLEHTPUUECKU CXOMAIIMXCS JIENECTKOB, 00pa3yo-
H[MX HEYTO BPOJE 3aXHMMOB L[AHTOBOTO KapaHfamia (puc. 24, 2). 3Tu
JIENIECTKH HMKOMM 00pa3oM He MOTYT NPEACTaBIsITH CoOOM BHIOM3ME-
HeHHBIE KOHEUHOCTH, YTO SBISETCS OHHM U3 KIIOUEBBIX AUATHOCTHYE-
CKHX NIPU3HAKOB THIIA WICHHCTOHOTHX.

BeposiTHO, Lienblif psig HEpOACTBEHHBIX MEX Ty CODOH Pyl HAYHHA-
€T B 9TO BpeMs He3aBHCHMO MPpHOOpETATh OTACBHBIE IPU3HAKH YIICHHC-
TOHOTHX, B pe3yJIbTaTe Yero OHM JOCTHIAl0T apTPOIIOJHOIO YPOBHS Opra-
ansanun. [TogpobHee o npoueccax napauiebHOH 3BOIIOLHH, HOJ0OHBIX
3TOI «apTPOINOAU3AIMM», MBI TIOr0BOpHM Modxke (B miaBe 12). IToka xe
JUIs HaC CYHIECTBEHHO JNHIIb CaMO BO3HHKHOBEHHE NPUHILHMIIMAILHO

2 [Tepsrte TpusnioGuter (Olenellidae) 6b111 He dempumogdazamu, a XUIHKEKA-
MHM; OHH NTOABHJIMCE B paHHEM KeMOpHH, XHIIY BMECTE C APXEOLMATAMH U HCYE3-
71 ONHOBPEMEHHO C HUMH.
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HOBOTO THIIA CKeNleTa, 06J1aaTeNn KOTOPOTo HAYMHAKOT UTPaTh KITO4e-
BYIO POIIb B (hOpMUPYIOMUXCS IKOCHCTeMax. Tak, TPHJIOOUTHI CTAHOBAT-
¢, 10-BUAMMOMY, OCHOBHBIMH [IOTPEBHTEIMHA TOTO CAMOTO YITAKOBAH-
HOT0» OPraHH9eCKOro ACTPHTA, 00OTAIAIOMEr0 JOHHBIE OCAJKH, H MO-
TYT CYHUTATHCS HACTOsLUEH 3MOneMoil naneo3os.

K cepennne xemMGpns nponyKTHBHOCTS 1 GHONOTMYECKoE pa3Hoo0-
PA3sHE J0CTUIAIOT TAKOTO YPOBHSL, YTO Y SKOCHCTEM BO3HHMKACT HYXKIA B
«yNpaBIsIONIEeM ONIOKe» — BEPXHHX TPOGHUECKHX YpOBHSX, npejcTaB-
JICHHBIX CHICLUATH3MPOBAHHBIMI XHIIHUKAMH-Makpodaramu. U BoT Ha-
UMHACTCA MHTEpEeCHeHMii mpouecc: Gopsba 3a 3ToT «rOCynapcTBEHHBIH
BOEHHEIH 3aKa3» MEX/IY HECKONbKHMH, CAMBIMU MOLIHBIMH, «KOpIIOpa-
UHAMI» —~ HanOoNee IBOTIOUMOHHO NPOIBHHYTHIMHU IPYIIIAMH XHBOT-
HbIX. M3 Kypca 300m0run Bam nomkHO ObITH H3BECTHO, YTO CAMEIMH BEI-
COKOOPTraHH30BAHHBIMH CPENIH NePBUYHOPOMbIX SBISIIOTCS YIeHHCTOHO-
THE 1 MOJUTIOCKH, & BEPLIMHY SBOJIOLIMHA 67HOPULHOPOMbIX TIPE/ICTABISIOT
coBoi nossonounbie. IMERHO 3TH IPYIINIE! X HAYMHAIOT COPEBHOBaHHE 34
OTKPHIBIIYIOCS BAKAHCHIO,

IlepBriMu n0GHMIKCE yenexa wieHHCTOHOTHe 1 GIH3KHE K HUM apT-
poriononono6Hsie Gopmsl. CaMbIM KPyTHBIM XHIIHHKOM TeX BpeMeH OBl
AHOMAITAKAPHC; XMINHUKAMH, KAK CYUTAIOT Celfyac MHOTHE HCCIIe0BaTe-
M, OBLIM U CaMBI€ [ICPBBIE TPHIOGHTHI — JIHIIEL I03/1HEE 3Ta TPyIiNa Iie-
penia k peTpurodarnn’’. Onnako Bekope Briepen BBIPBAJINCH MOMITIOC-
KH: [OSBMBUIMECS B KOHIE KeMOpHs 201080H02ue (3TO GBI Manono-
BIOKHBIE GOPMBI, POACTBEHHBIE COBPEMEHHOMY Haymuaycy, Ho C
HE3aKPy4eHHON KOHMYECKOM PAKOBHHOM, TaK HA3bIBAEMBIE npamble 20-
/1080H02u€) HE3PA3NENBHO TOCIIONCTBOBAIH B IPHIOHHBIX CIIOSX OKEaHa
TIPAUMEPHO 10 CePENMHBI CUIYPa; Ha OPIOBHK IPUXOAUTCSL MK BHIOBOTO
Pa3Ho00pasyst 3TOM IPYIIBI KHBOTHBIX (oxono 150 pomos). Xumsukn
U3 YHCIIa YICHHCTOHOTHX (paKkooOpasHble H BOqHbIE XeJIMICPOBLIE — Me-
4€X80CMbL N PAKOCKOPNUOHbL) 1 TIO3BOHOUHBIX (Becueniocmmupie — poxn-
CTBCHHHKH COBPCMEHHBIX MUHO2Z) OKA3BIBAIOTCS. «HEKOHKYPEHTOCTIOCOH-
HBEIMID) U 3aHUMAIOT B 3KOCHCTEMAX MOTYHHEHHOE TIOJIOKEHHe.,

Honoxenue Mensercs B cunype, korna CpeI YIEHHCTOHOIHX [10-
ABUJICE KPYITHOPA3MEPHBIC PAKOCKOPIIMOHBI, 4 CPENH M0O3BOHOYHEIX —
TIEPBEIC weniocmHuopomsie (HacTosmue peiosr). Cynst mo BCeMy, 00¢e 3T
TPYIMIB! BOSHHKIIA B ONPECHEHHBIX MPHOPEKHBIX aKBATOPHSIX (THmna na-
TyH): 31€Ch OHH OBLIN HA TIEPBBIX TI0paX M36ABIEHE! OT KOHKYPEHIUH C
TOJIOBOHOT MIMH, KOTOPEIE H30EratoT y4acTKOB MOPSI, OTPABICHHBIX) CTe-

? OnMcaHbl OYeHb MHTEpeCHEbIE HIKHEKEMOPHIICKHE CIIEIOBbIE TOPOXKKHU:
110 LIOBEPXHOCTH 0CA/IKa HIIET O6LIHMI CeN MHOMOETHHKOBOTO YepBs 1 TpHJIO-
Oura, a moTOM Criex uepss 0OpBIBAETCSL, U AANIBIIE O3ET OUH TpunobuT (or-
HABUIMH ¥ CBEBUIMH CBOIO XepTRY).
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KaIOIMMH € CyIIH IPECHBIMH BogaMu. IMEHHO B 3TO BpeMsl pakoCKop-
[IHOHBI (HallpuMep, Pterygotus) NOCTUTaIOT JUIMHEL CBBILIE 2 M (& €CITH C
KJICLIHSMH, TO IIOYTH 3 M) U CTAHOBSTCS BJIACTEIHHAMH CHIYpUICKHX
MopeH — 110 KpaiHe# Mepe, HX NpHOpEeKHBIX y4acTkoB (puc. 26). IIps-
MbI€ TOJIOBOHOTHE HE BBIACPXKHBAIOT KOHKYPEHIHHU, H HX pa3Hoobpasue
3aMETHO COKPALIAeTCsl; OMNBITKA CIIACTHUCH 33 CUET THTAaHTH3Ma (paKoBu-
Hbl Endoceras, Hanpumep, f0CTUrain 4 M B [UIMHY, XOTs, IOHATHO, CaM
MOJIJIFOCK OBl MHOTO MeHBLIE) He HMEJH YCIIexa.

Puc. 26. Camsbie cTpallHbIE XUIIHUKH PAHHETO MAI€0304:
a — PaKoOCKOPITNOH; 6 — JUHUXTUC

(no Tpodumosy, 1965)

OnHaKo TOpPXKECTBO YIEHHCTOHOTHX (a4 MMEHHO PaKOCKOPIIHOHOB)
0Ka3aJI0Ch HENONTHM, ¥ BHHOIO TOMY OBblla TpeThs «KOHKYypHPYHOLIas
KOpIIOpalHs» — IMO3BOHOYHBIE. [0 cuX Mop Te Nepaauck B TEHH H HC-
TI0J1530BaNIK JIMIIb CTPATETHIO MACCHBHOM 3alMTHI — CO3AaHHE MOLUHOMN
HapyXHOHN «OpOHUY»; TAKOBHI OB naHyUupHble Gecyentocmubie (ocmpa-
KoOepmbl) M naHyupisle poibul (naakodepmsr). B neBone opHa u3 rpynn
TIAKOAEPM — apmpodupsl — 0TKa3anach 0T «OPOHHPOBAHMUS KOPITyCa»
B 0OMCH Ha CKOpPOCTH M Iepelula K aKTUBHOMY XUILHMYeCTBy. Toraa-To
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U IPOSIBHIINCE BCE T€ (1O NOPHI CKPEIThIE) IPEMMYIIECTBA, YTO BOSHUKIH
PAHEE B pE3yJIbTaTe NPEBPALLCHNS IEPBOH NaphI KaGEPHBIX AyT B NOJ-
BHKHBIC YENIOCTH — BEIHMKOJICTHOE CPEACTBO HANACHMS M 3ALUTHL. Cy-
[ICCTBA STH MOTJIH YBENHIMBATE PA3MEPHI Tella IIPAKTHYECKH HEOIPaHH-
HCHO: TAKME apTPOAMPSI, Kak OuHuxmuc, foCTArad 10 M B [uTHHY — oflHH
13 CaMBIX KPYNHBIX PEID 3a BCIO HCTOPHIO (pHC. 26), TOrza Kak paxkockop-
[IHOHBL Y2KE «YIIEPIHCHY B (PH3HOTOTHYECKHI [IpeieNl pa3MepoB s ulle-
HHCTOHOTHX. B wTore aprponups! crani s Toro Bpemeru baxTryeckn
«aOCOMIOTHBIM OPYXKHEM», IPEBOCX0as MI06Oro NPOTHBHMKA U TI0 BOO-
PYXXEHHIO, H IT0 CKOPOCTH.

UneHnCTOHOTHE IPOMrpaTH 03BOHOYHBIM 3Ty CXBATKy 3a KpYIHEIH
Pa3MEPHBIA KJIacC BYMCTYIO: HHYETO Nom0BHOTo JIBYXMETDPOBBIM CHIIY-
PHHCKO-paHHEIEBOHCKHM PaKOCKOPIIHOHAM Cpenu HHX HeE MOSIBUTCS YKe
HuKorna. OTHBIHE OHH GYAYT METOIMYHO OCBAMBATH MAJLIH M CpenHui
Pa3MEpHbIE KIACChI (IUTMHA TEJTA CAMBIX KPYITHBIX 4ICHHCTOHOTHX — KaM-
4aTCKOro Kpaba M Me4exBoCTa — He MpeBbiiaeT 70 CM), B YeM H Iipeycrie-
I0T. 3TO CaMBIi MPOLBETAIOMMI HBIHE THIT XMBOTHOTO apcTsa. A BOT
TOIOBOHOTHE CYMEIN TOT/A JATh O3BOHOYHEIM JIOCTOMHBIH IBOMIOIH-
OHHBIH OTBET. XOTA YHCIEHHOCTH IPHAOHHBIX IPSMBIX TOJTOBOHOTHX
TIpONI0JIKaIa COKPAIIATBCS, CYMMAPHOE Pa3Ho0Gpa3ye IPyIIbl HAYHHAS
C CepEanHbI ICBOHA (IMCKHMIT BEK) CTPEMHTEIBHO MOLLTO BBepXx. K xoHny
nepuona (GpameHcKui Bek) OHO NOCTHITIO CBOEro Makcumyma (HO4YTH
200 ponos) Gnaronapst nosiBAEHMIO CBEPHYMBIX 20/1080HO2UX,, UMEKOLLIAX
CITMPATIbHO 3aKPYYEHHYIO PAKOBHHY, — AMMONUMOE.

Hpsimble naymunoudeu obnagany nocrarouno COBEpIICHHBIM alla-
PaTOM perynupoBanus N1aBy4ecTH (OHH MEHSIIM 3aTIOHEHHe BOJOIT ny-
CTBIX KaMEp paKOBUHBI — TaK MOABO/IHAS JOJIKA 3AIIONHSAET H OHOPOXNKHSET
OarnacTHsle UMCTEPHEL), HO BOT ¢ TOPH30HTATBHBIMK NEPEMEMIEHHIMH Y
HUX ObLH Gonblume rpo6neMsl. [010BOHOTHeE ABIKYTCS peakTHBHBIM
CrocoboM, BBITANIKHMBas BOAY M3 MAHTHHHOM [ONOCTH 4epe3 BOPOHKY,
HArpaBIICHHY 10 BIICPE X PACTIONAralomylocs B paioHe ronossl. ITepasre
HAYTHIIONJICH «BUCENM» BHHU3 TOIOBOH B IPUIOHHBIX CIIOSX BOIBI M MOT-
/I JIMUIb «IafaTh» Ha CBOKO 106bI4y cBepXy (puc. 27, a). B nansHeitmem
OHU «3aBAJMII PAKOBHHY, CMECTUB LIEHTD €€ TAXKECTH 33 CUET HepaBHO-
MEpPHOTO OTJI0XEHHs KapOoHaTa KaisLms (Ha GpromHo CTOpoHE O0Ib-
IIe, 1€M Ha CIIMHHOM); BCSA KOHCTPYKLMS B pesyasrare o0pena crocod-
HOCTb K NIPONOTLHOMY JBIXeHHIO (puc. 27, 6). OnHako 3Ta KOHCTPYK-
LA PUHIMIIHATIBHO HEYCTOHYNBA B ABIDKEHHH, T. K. LEHTP TSKECTH H
TOYKa NPUIIOKEHNS PEAKTHBHOU TATH (BOPOHKA) JOIKHBI HAXOJHTECS
Ha TIPOTHBOTIONIOXHBIX KOHLAX TeJa XHUBOTHOTO: MaJeiliee OTKIOHE-
HHC OT JIMHHHM TATH — ¥ IBHXKYIUMHACS MOITIOCK HAYHET KYBBIPKATHCS.
A BOT y CBepHYTBIX TOJIOBOHOTHX UEHTP TAKECTH MX CIIMPATBHOM pa-
KOBHHBI [IOYTH COBOAZAET C CHGMOHOM, YTO U obecreunBaer yCTOMYH-
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Puc. 27. Tlaneo30HCKUE H ME3030HCKHE TOJIOBOHOTHE!
a — McXolHas XU3HEHHas ¢opMa rolloBOHOTHX (apxamdyHad HayTHJIOHIEA
Mandaloceras); 6 — npaMoe ronoBoHoroe (HayTunonnes Michelinoceras); ¢ — cBep-
HYTO€ T0JI0OBOHOTO€ (aMMOHHT); 2 — BHYTPEHHEPaKOBHHHOE T'OJOBOHOTOE
(6eNeMHNT ¥ ero pakOBHHA — «YEPTOB ITael»)

(1o denron, 1997)

BO€ MpooNsHOEe nBHXeHHE, IMEHHO [103TOMY CBEPHYTHIE FOJOBOHO-
THE CTAJIM nepeoli ZPynnoi XUUWHUKOE, OCE0UBUIUX NMONUY 600bL.
(3necb HeoOXOXMMO 3aMETHTH, UTO PBIOBI, HanpuMep, OynyT npoxoi-
XKAaTh «XOAUTH [10 JHY» [I0YTH X0 CEPEIHHEI ME3030: JHIIb TOTAA KOCM-
Hble pbiObl «M300peTyT» IIaBaTENBbHBIH My3BIph, a CPEIH XpAujeabix
pbl6 TIOSBATCSA aKyabl COBPEMEHHOTO THIIA, KOTOPBIE HE «TOHYT» U3-3a
TOTO, YTO HAXOIATCS B [IOCTOSTHOM ABMXKEHUH.) Buanmo, uMeHHO 0CBO-
€HHE TPEXMEPHOTO NIPOCTPAHCTBA IPHBEJIO K BOSHUKHOBEHHIO Y ITO3HE-
[ae030fCKHX TOJIOBOHOTUX CaMbIX COBEpIUEHHBIX (cpean Oecro3Bo-
HOYHBIX) I1a3 W Ype3BBIYANHO YCIOKHEHHOTO MO3ra; TO e IIpou30H-
JeT [03THEE C nMUyamu.

TonoBoHorKe GyAyT U ajbliie, Ha IPOTSXKEHUH BCEro Me3030s, $hop-
MHpPOBaTh BepxHHE TpodUUECKHE YPOBHH MOPCKHUX 3KOCHCTEM, YCIEl-
HO KOHKYpHpYys HE TOJILKO C peIOaMH, HO M ¢ MOPCKHMH PENTWIHSIMHU
(uxmuosaspamu, niezuozaépamu v mp. — cM. Tnasy 10). Maorne u3 stnx
penTHIHH CaMH OXOTHJIMCH Ha TOJIOBOHOTHX (B pPAKOBHHAX KPYIHBIX aM-
MOHHTOB HHOT/IA HAXOMAT 3aCTPSIBILHE 3yOEI 3THX XMILHUKOB), a T€ B OC-
HOBHOM HCIIOJIB30BaJIH CTPATETHIO [IACCHBHOM 3aIUTHI, yBEINYHBAs Pa3-
Mepsl Tena. K 1ope aMMOHHWTHI JOCTHIIM CBOETO MAKCHMAJILHOIO pasMe-
pa, OMIHAKO C MOSBIICHMEM KOPOTKOLLIEHHBIX IIE3H03aBPOB — NIU03G8D08
(nnuHa Yeperra — 10 3 M) 9Ta crparerus cebs mcuepnana. AMMOHHTHI
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Ha4a/li MCJIEIaTh, MBITAsICh YHTH 32 HIKHUH NpejieN ONTHMAIBHOTO pas-
Mepa xepTBbl*’ (CM. 0TONHEHNE K TiaBe 6), U HX pasHooOpa3ue ymeHb-
11aJI0Ch.

1 BHOBB T010BOHOTHE HAILIA BEIXOM: C 3TOTO BpPEMEHH HAYMHAETCS
PaclBCT TPYI, UMEIOIHX BHYTPEHHIOW PaKOBUHY, — GeleMHUmMOos 1
HIPOHCXONSINMX OT HUX Kaibmapos. Boobuie-1o GeleMHUTBI MOSBHINCE
eue B KapOOHe, HO JI0 CUX [10p OHH NpeGHIBATH HA BTOpEIX poinsx. Te-
TIEPB KE, KOTIa BOIMOXKHOCTH NIACCHBHOM 3aLMTHI OKA3aIMCh HCUEpIIa-
HBI, CTpaTerus OeNIEMHHUTOB — OTKA3 OT PAKOBMHEI B 0OMEH Ha yBeJnye-
HHE CKOPOCTH IEPENBIKCHNMS — OKA3bIBACTCA FeHEPATLHOM JTHHUEH 3BO-
ouun ronosoHornx. Cyns mo BceMy, uympennepakosunnsie
201080HO2Ue OKA3AINCH CAMBIMH CKOPOCTHBIMU 00T aTENs MH Me30305i-
CKOTo okeaHa. M He mpuuuiocs pemars apo0OneMy yCTOHYMBOCTH B
ABIKCHHU, KaK NPSMBIM F0JIOBOHOTMM (CM. BBILIIE), HOCKONBKY HX TeIIO,
JIMLICHHOC PaKOBHHBI, CTIOCOOHO BRIPABHHMBATH «IIOJIET» [P IIOMOL[H
IUIaBHUKOB-CTabMIN3aTOPOB (prc. 27, 2). OTCYTCTBHE TAKHX OrpaHu-
YMTEJICH POCTa, KAaK TBEP/BIE IIOKPOBEI WICHUCTOHOTHX, MO3BOJISET MM
AOCTHIaTh OYCHb KPYNHBIX pasmepoB. COBpeMeHHBIH THTAaHTCKHI Kajik-
Map nocturaer B mHy 18 M (co MyHalbliaMH) U SBISETCS CAMBIM
KPYTIHBIM GECII03BOHOYHBIM (Ha KOXe KHTOB HAXOHMIIN OTIIeYaTKH npu-
COCOK kalbMapoB, IIMHA KOTOPBIX OLICHMBAETCs B 30 M), a Bep B npo-
LIJIOM BIIOJIHE MOTJIM CyIIECTBOBATh 1 Gonee KpynHble Buasl! Kak 651
TO HH OBII0, BHYTPeHHEPAKOBHHHEIE TONOBOHOIHE YCIIEIHO TOXMIIN
10 HAalIKX JHEH W BBEIMUpATh SBHO He COOMparoTcs. JI0CTATOYHO CKa-
3aTh, YTO B Npodax rpyHTa M3 ryGOKOBOMHBIX YacTeil THXOro oKeaHa
HHCIIO YENIOCTEH KAJIbMapOB HA OIMH KBAAPATHBIH METD BapLHPYET OT
HECKOILKOX IeCATKOB 10 HECKOMBKHMX COTEH, YTO NA€T HEKOTOpOE Mpe-
CTABJICHHE O YUCIEHHOCTH (M 3KONOTHYECKOH PONM) 3THX KHMBOTHBIX
B COBPEMEHHBIX MODSX.

W3Menenus B coo0uIeCTBE BOJHEIX [103BOHOYHEIX MBI noznpobnee
[IpOaHATH3NPYEM YyTh MO3Ke, B Iase 11. 31eck ke Mbl TUIIL OTMETHM,
HTO C Ha4alla Tpraca BEpXHHE TPOPHYECKHE YPOBHH MOPCKHX IKOCHC-
TEM OKa3BIBAKOTCS COBEPLICHHO 3aKPBITHIMU IS PIG: MX dopmupyror
HClaBHUE BCCJICHLBI B MOpE — XHIHBIE penTHink. OQHAKO BO BTOpOi
TI0JIOBHHE M€30305 (MPHMEPHO B OIHO BPEMs C HAYANOM PacLBETa BHYT-
PCHHEPAKOBUHHBIX TOJIOBOHOTHX) PHIO! BO3BPALIAIOT cebe MHHpyiomIye
TIOSHIMA: B MOPSIX MOSBHIIHCH aKYJIbl COBPEMEHOTO THIIA — € YeIIIOCTHIO,
TOBHXHOH OTHOCHTENBHO MO3TOBOI KATICYITBL, 4TO [03BOJISLET HM OTpBHI-
BaTh KyCKH OT XePTBBI OONBIIOro pasMepa (Hanpumep, KHTa), a HE IVI0-

?” BTOPHYHO aMMOHHTHI yBEITUYHITHCE B pa3Mepe Ha KOPOTKOE Bpems Mepes
CaMbLIM HX BEIMUPAHHEM, B KOHIE MeJIa (XMaMETpP PaKOBHHLI Pachydiscus — 60-
nee 2 m).
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Puc. 28. Yenoctu MCKOMaeMoOR aKyJHl
Carcharodon megalodon; B pykax y cro-
SILIETO YEI10BEKA YEIOCTH COBPEMEHHOH
Sonploi 6en0ii akyibl
(o Ilunrepy, 1963)

TaTh ee LenuKoM?:. Bo3MoxHo,
WMEHHO aKyJ/1bl KOHKYPEHTHO BHI-
TECHHJIH, [0 KpailHel Mmepe,
4acTh MOPCKUX pENTUiIHil (Ha-
NpuMep, UxTHO3aBpoB). Camble
KPYIIHBIE aKyJTbl )KUITH B MHOLIE-
He: Carcharodon megalodon
(Osm3kas poaCTBEHHUIIA 3HAME-
HUTO# Genol aKynel) AOCTHTa-
na B nauHy 30 M; TUTANI0Ch 3TO
YyA0BULIE, [10 BCEH BUIUMOCTH,
HeOONBIIMMH KUTaMH, ITHK pa3-
HOOOpa3Hsi KOTOPBIX NPUXOJUT-
Csl KaK pa3 Ha BpeMs ee cylle-
cTBoBaHus (puc. 28). CaMsie xe
KpyIOHBEE M3 COBPEMEHHBIX
XUIHBIX akyn? (6enmas, THTpo-
Basl) NMTAIOTCS B 3HAYMTEIHHON
CTeIreH! APYTHMH aKyJIaMH, siB-
JSAACh, TAKHM 00pa3oM, [OMIH-
HBIM BEHIIOM TPOQHUIECKOH ITH-
paMHIBL.

* B pa3NMYHBIX HAy4YHO-IIOMYIAPHLIX M3LAHUAX aKyll [IPUHATO HA3biBaTh
OYE€Hb JPEBHEH IPYIIIOH, YyTh JIM HE (OKUBBIMU HCKOIIAEMBIMHY. 3TO HE COBCEM
BepHo. [lnacTunuaroxabepHele XpsilieBble pbIObl IEHCTBUTEILHO U3BECTHEI Ha-
unHas ¢ kKapOoHa, OHAKO T€ U3 HUX, KOTO Ha3bIBAIOT «aKyI0H» HECIIELMATHCTHI
(KpyHBLii BBICOKOCKOPOCTHOH XHILHUK C TEJIOM TMPOINHAMHYECKH COBEPILCH-
HOH (G opMbI — CIOBOM, nepcoHax ¢uipMa «HeltocTH») BIEPBbIE [OABUINCH B
10pe, a COBPEMEHHBIE UX ceMeiicTBa — JIMILb B METY.

¥ CnoBocoveTaHHe «XMINHAsA aKyJiay HE eCTh «Maclio MaciIsHOe»: CaMble
KpYIHbIE U3 COBPEMEHHBIX aKyJ — KMTOBas M rurantckas (15 u 12 M, coorser-

CTBCHHO) — [IUTAKOTCA NAAHKMOHOM.



I'maBa 8

Pannmii maneo3oii: «BBIXO KH3HH Ha Cymry».
HosBienne noys u nousooépazosareieii.
Briciune pacrenns u ux cpegoo6pasyiomas POJIb.
Terpanogusauus xucrenepsix pri6

BrtoTs o HenaBHero BpeMenn YenoBek BBIHOCHN W3 IIKOJIBHOTO
Y4EOHHKA GHONOTHH M IOTYNISIPHBIX KHUT 110 TEOPHH 3BOJIIOLIMH NpHMeEp-
HO TaKyl0 KapTHHY COOBITHS, HA3bIBAEMOTO OBBINHO «BBIXOJOM JKM3HH
Ha Cymy». B Hauane neBoHCKOTO Neproma (MM B KOHIIE CHITYpHIfCKOTO)
Ha Oeperax Mopeii (TouHee, MOpCKuX JIaryH) MOSBHIIMCE 3apOCIH ITep-
BBIX HA3EMHBIX PaCTeHHIT — ncunogumos (puc. 29, a), nonoKeHHe KoTo-
PBIX B CHCTEME PACTHTENBHOIO LAPCTBA OCTACTCS HE BIIOJHE SICHEIM.
Pacturensnocts cnenana Bo3sMoxkHBIM MosiBeHH e Ha Cyure 0ecro3BoHOY-
HBIX JKHBOTHBIX — MHO20HOJICEK, NayKoOGPASHYIX ¥ HACEKOMbIX, Becrio3-
BOHOHEIC, B CBOIO 0Yepe/ib, CO3NATH MHIUEBYIO 6a3y [UIst HA3EMHBIX 110~
3BOHOYHBIX — IEPBBIX aMpubuti (BELyLMX CBOE IIPOUCXOKIEHHE OT KHC-
TeNepeIX ppi6) — TaKUX, KaK uxmuocmeza (puc. 29, 6). Hazemnas xmnsus
B T€ BPEMCHA 3aHNMaIa JTULIb y3KYI0 IPHOPEKHYI0 ONOCKY, 3a KOTOp O
IIPOCTHPAINCh HEOOO3PHMBIE IPOCTPAHCTBA AGCONIOTHO BEKHIHEHHBIX
MEePBHYHBIX MYCThIHD.

Tak BoT, cormacHo coBpeMeHHBIM NIPENCTABIEHHAM, B O3HAYEHHOMH
KapTHHE HEBEPHBIM (MIIH, 10 MEHbILEH Mepe, HETOYHBIM) SIBJIAETCS [IpaK-
THYECKH BCE, MOCKONBKY JOCTATOYHO Pa3BHTAs HA3eMHAs XKH3Hb J0CTO-
BEPHO CyIECTBOBAIA MHOTO paHblie (yXe B CIEAYIOmEM 3a KeMOpHeM
OPIOBHKCKOM MEPHO/IE) U YIIOMSHYTHIC «IIepBEIe aM(bHOHI HaBepHsKa
ObIIH CymecTBaMu YnCTO BOJIHBIMH, HE UMCIOIMMH CBAI3H ¢ cyluei. Ho
ACIIO JIA3KC HE B 3THX YaCTHOCTSX (0 HAX MBI [IOTOBOPHM ITO3XKE), BAKHEE
apyroe. Ckopee BCETo, NPHHUMNHANEHO HEBEPHA caMa dopmynuposka
“BBIXOZ XHBBIX OPTaHHU3MOB Ha Cyuy». EcTs cepbesHsle ocHOBaHMS 110-
JIararh, 410 CyXoMmyTHBIE TaHMIA(TE COBPEMEHHOTO OBIIMKA B Te BpeMe-
Ha BOOBILE OTCYTCTBOBAIN, H KHBBIE OPTAHHIMBI HE [IPOCTO BBINIA Ha
CyL1y, & B HCKOTOPOM CMBICIIE CO3/1a/TH €€ KaK TAKOBYIO. Brpoyem, nasait-
T€ 110 NOPSIKY.

Hepssiit Bonpoc — korma? Korna e Bce-Takm Ha 3emiie MIOSBHIIHCH
[ICPBBIC HECOMHCHHO HA3eMHbIC OPTAHH3MBI H IKOCHCTEMBI? TyT cpasy
BOSHUKACT BCTPEYHBIA BOIMPOC: a KaK ONpENeHTb, YTO HeKHil BbIMep-
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Puc. 29. HazeMHasi )XU3Hb B JICBOHE:
pexoHcTpyKIWs 3apocneii ncunogutos B Pakinu (nesor Momanmm);

IpeBHeiiliice HA3EMHOE TIO3BOHOYHOE HXTHOCTera (neBoH I perutanmin)
(o Norman, 1994, u ®ewron, 1997)

a—
6 —

LK OpraHu3M, ¢ KOTOPbIM MBI CTOJIKHYJINCh, IMEHHO HazeMHHIIH? D10
BOBCE He TaK MPOCTO, KaK KaXeTCsl Ha NMEPBHIi B3N/, MO0 NPHHIMN ak-
Tyajin3ma 3eck GyzieT paboTaTtt ¢ cepbe3HbIMU COOMA. TrnHdHbIi 1pn-
Mep: HauWHas C Cepe/lMHBl CHIYPMICKOrO Neprojia B NajeoHToI0rne-
CKOW JICTOTTHCH TIOABJISIOTCS CKOPHUOHBI — YXUBOTHBIE 10 HBIHELUHKUM Bpe-
MeHaM Bpoze Obl cyrybo cyxormyTHbie. OnHako ceiuac yxe A0CTaToMHO
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TBCP/10 yCTaHOBJICHO, YTO MAJICO30HCKHE CKOPITMOHBI* fbIaTn xabpa-
MU U BCIIM BOAHBLA (WM, IO Kpaiineil Mepe, ambubuorHuecknii) obpas
JKH3HH, HA3EMHBIC e TIPENCTABHTENN OTPSA, y KOTOPBIX *abphl Mpe-
BpallleHbl B XapaKTepHbIC JUis N1ayKOOOPA3HBIX JIerKMe «KHIKEYHOTOY
Tina (book-lungs), HoABMINCH THIIbL B HAYATE ME30304. CuenosarensHo,
HaXOIKH B CHIIyPUICKMX OTIIOXKEHHSAX CKOPIIMOHOB CAMH 110 cebe Huuero
(B MHTepecyIOIeM HAC MUIaHE) He 1OKA3BIBAIOT.

IponykruBHee, HaBepHO, GbUI0 6B OTCIIEKHBATE IO BIIEHUE B JIeTO-
TTHCH HC Ha3EMHBIX IPYIIN XUBOTHBIX H PACTEHHH, a ONpe/Ie/ICHHBIX aHA-
TOMUHMECKHX PU3HAKOB «CyXOIyTHOCTHY. TaK, HanpuMep, pacTHTEb-
Hast KyTUKy/Ia ¢ YCTBUIIAMH M OCTATKH TpaXemj (IIPOBOISALIMX TKaHeH)
AOJDKHBI IPUHAJIUIEKATE HA3EMHBIM PACTEHHSIM: 1107 BOJOH, KaK JIEerko
AOTanaThes, ¥ yCTbHIA, H IIPOBOAIIME COCY/b HU K ueMy... OHaKo cy-
LWECTBYET M MHOM (3aMeyaTcibHbIH!), MHTerpanbHbLl ToKa3aTeNs cyure-
CTBOBAHUA B JaHHOE BpeMs Ha3eMHOM xu3uu. [T0106HO ToMy, Kak roka-
34TeJIEM CyICCTBOBAHMSA Ha [1aHeTe POTOCHHTE3UPYIOMIMX OPraHU3MOB
ABIAETCSA CBODOIHBIH KHCIOPOL, 10KA3ATENEM Cy LI CTROBAHMS HA3EMHBIX
JKOCHCTEM MOXET CIYXHMTh MOYBA: NPOIECC [I0YBOOGPA30BAHMS MIeT
TOJIBKO Ha CyIlIe, a HCKONIAeMble NOYBHI (IIAJIE0IOYBEI) XOPOLIO 0TI HYH-
MBI I10 CTPYKTYpe OT N100BIX THIIOB JOHHBIX OTIIOKEHMIL.

Hapo 3amernts, 4o nousa coxpansiercs B MCKomaeMoMm COCTOSHHH
HE CIIMUIKOM 4acTo; JHUIb B NOCIENHNE AECATWICTUS HA aIeOOUBEL
TIEPECTAIH CMOTPETh KaK Ha HEKYH0 IK30MU4ecKkylo IMKOBUHKY M HAYaH
X CHCTEMATHYCCKOC H3yucHHe. B n3yuenuu npesnux kop BhieTpuBa-
HHS (a MOYBa €CTh He YTO MHOE, KAK GHOreHHas KOpa BBIBETPHBAHUS)
TPOM3OLLIA HACTOSIAS PEBOJHOLMS, EPEBEPHYBLIAS [1PEXKHHe [PeCTAB-
JIEHNs 0 JKM3HU Ha cymle. CaMble ipeBHHE NAJIEOTIOYBbI HA ICHBI B nry-
6okoM 10keMOpHK — B panHeM [pOTepO30¢; B ONHOM U3 HUX, NMeloTIei
BO3pacT 2,4 mapx net, C. Kemn6en ( 1985) oOHapysxun HecoMHeHHbIC
CIENBL KUIHCACATCILHOCTH (POTOCHHTE3UPYHOLINX OPraHM3MOB — yIepon
CO CMCIICHHBIM M30TOMHBIM OTHOLIeHUEeM '2C/"*C. B 5T0# CBA3M MOKHO
YIOMAHYTh ¥ 0OHapy»KeHHbIE HEJABHO OCTATKH UMaHOBaKTepuaabHbIX
TIOCTPOCK B MPOTEPO30HCKIX KaPCTOBBIX MOJNIOCTAX: MPOIECCHI Kapcro-
BaHHs — 06pa3soBaHue KOTIOBHMH H nemiep B BOJIOPACTROPHUMBIX 0Ca[04-
HBIX 110PO/1aX (M3BECTHAKH, THIICHI) — MOTYT UITH TONBKO Ha cylue.

Hpyrum dynnamenTansabim OTKpBITHEM B 3TOH 06JNacTu ciiefyer
c4auTath obHapysenue I. Petanskom (1 985) B OpIOBUKCKHX MaI€0MOY-
BaX BEPTHKAILHBIX HOPOK, NPOPBITHIX KAKHMH-TO JOCTATOMHO KpyIIHbI-

* Cxopinonsr 06pasyor CHEUHANTH3NPOBAHHYIO IPYTIITY YKe 3HAKOMBIX HaM
(o rmase 7) mopckux PaKOCKOPIIMOHOB-06pUNMepuUd, NPENCTABUTENM KOTOPOi
NEPELLIM OT ILTaBAHUS K XOKIEHHUIO MO AHY U, IPHOGPETS MenKue pasMepsl, oc-
BOWJIM CHa4ana MOPCKY10 1UTOPaTh, 4 [I0TOM H Cyily,
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MH KUBOTHBIMM, — BUIUMO, YWIEHUCTOHOTMMHM WM oauzoxemamu (00xc-
Oeenimu uepesmu)’'. B 3TuX MouBax HET HUKaKUX KOpHEH (KOTOphbIe 00bM-
HO COXPaHAIOTCH OYEHb XOPOLIO), HO €CTh CBO€0Opa3Hble TpyOUaThie TENb-
1a. Perasuisk uaTepnpeTHpyeT UX KaK OCTAaTKH HECOCYIMCTBIX PACTCHUM
W/WIM HazeMHBIX 3eJIEHBIX BOAOpociel. B Heckonbko 6oJiee MO3NHMX,
CUITYpHICKUX, TANEOMOYBAX HalJeHbl KOMPOAUTHI (OKAMEHEBIIHE IKC-
KPEMCHTBI) KAKMX-TO [I04BOOOHTAOILHX KMBOTHBIX; [IAIEH UM, CYAS 110
BCEMY, CIIYKMIN TH(B! rprubOB, COCTABISIOMME 3AMCTHYIO JOJIO Belle-
CTBA KOMPOJIATOB (BIIPOYEM, HE NCKITIOUEHO, YTO TPUOBI MOTIIM ¥ BTOPHY-
HO Pa3BMThCS Ha OpTraHMKE, CoxepKalicHcs B KONPOJIMTAX).

K nacTosuieMy MOMeHTY fiBa (aKTa MOTyT CUHTAThCA yCTAHOBIECH-
HBIMH JIOCTaTOYHO TBEPJIO:

1. ZKusus noseunace na cyuie ouens 0asno, 6 cpeoiiem 0okemopuu.
Ona 6pL1a TIpeacTaBieHa, Cyas 110 BCEMY, Pa3IMYHbLIMH BADUAHTAMH BO-
JOpOCJIEBBIX KOPOK (B TOM uHclle aMPUOMOTHYECKUMM MaTaMH) H, BO3-
MOKHO, NMIIAHHUKaMK®2, BCE OHM MOIJIM OCYLIECTBIIATh MPONECCH ap-
Xan4HOTO OYBO0OPA30BAHU.

2. Kueomuvie (becnoszgonounvie) Cyuecmeosaiu Ha Cyute no MeHb-
weii Mepe ¢ 0pO06UKd, m. €. 34007120 00 NOAENEHUA 6blCUUE pacmu-
menshocmu (b1 JOCTOBCPHBIE CIIE/IbI IIO-TIPCKHEMY OCTAIOTCA HCH3Be-
CTHBIMH 710 N03aHero cuiypa). Cpenoit o6uTanus U e >3tum Gec-
H03BOHOYHBIM MOTIIH CITY)XXHTb YTIOMSIHYTbI€E BHILIE BOJOPOCIEBbIC KOPKH;
TIpM 3TOM CaMH XKHMBOTHbIE HEM30€XKHO CTAHOBHIIMCH MOIHBIM II04B000-
pasyiolmM $akTopomM.

[Mocnendee 06CTOATENBCTBO 3aCTAaBIseT BCTIOMHHTE OJHY CTapyro
JMCKYCCHMIO O JBYX BO3MOXHBIX IIyTSIX 3acCCleHMs Cyln Oecro3BOHOY-
HBIMH. HeMOpcKue HcKoITaeMble 3TOr0 BO3pacTa OblLIM O4EHb PEIKH, U
BCe THIIOTE3bl Ha el IIpeIMeT Ka3alluch JIMIIb Oonee niu MeHee ybeu-
TeBHBIMH CIIEKYJISITMAMY, He NOICKAIIHMK peallbHOI riposepke. OxHm
MCCIICOBATENH TIPETONArai, YTO )KUBOTHBIC BBINLIH M3 MODS Halps-
MYIO — 4epe3 JIUTOPalb C BOZOPOCICBBIMU BRIOPOCAMU M MHBIMH YKpBI-
TUAMH; PYrve HACTAUBAIN HA TOM, YTO CTiepBa GblIM 3aceIEHBI IIPCCHO-
BOJIHbIC BOLOEMbI U JIKILb € ITOTO «IJIAIIapMa)» Ha4yanoch BIIOCEACTBAR

31 C Haxo/Kol KEMOPMIACKIIX MOPCKHMX MHOIOHOXKKOINOJOOHBIX WIEHHCTOHO-
rUX MX CyLIECTBOBaHME U Ha PAHHENANeo30#CKOM Cylle KAKETCA BIONHE Bepo-
STHBIM, XOTS! JJOCTOBEPHbIE HAXOIKXH MHOTOHOXEK B KOHTHHEHTANIbHBIX OTJIOXE-
HUSAX LOSABISAIOTCS JIMLIE B II03]1HEM CHIYpE.

32 He HCKIIKOYEHO, YTO yXKE B BEHJIE Ha CYLUIE CyILECTBOBAIH M MaKPOCKOIIH-~
yeckue pacTeHus. B 310 Bpems Ha maiiomax HEKOTOphIX Bogopocnei (Kanilovia)
BO3HHUKAIOT 3arajlodHbIe CIOXHOYCTPOEHHBIE MUKPOCTPYKTYPBI B BHIE 3UI'3aI0-
o6pa3Ho paspeiBaloweiics MOBAONL CIUPaNbHON XUTHHOMIHON JICHTHL.
M. b. Bypzun (1996) BnonHe 10oru4HO NMPEANON0KHIL, YTO OHU CIYXKAT A1 pa3-
GpachlBanuUs CIIOp, @ TAKOH MEXaHU3M HE0OXONMM JIHLIB B BO3AYLIHON Cpexe.
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«HACTYIJICHUC» Ha cymly. Cpean CTOPOHHMKOB IIEPBOM TOUKM 3pEeHUs
BBIICASIINC CBOEH yOenUTCNbHOCTBIO ocTpoeHus M. C. I'unsiposa
(1947), xoTopbiif, 0CHOBBIBasACh Ha CPaBHMTEJIBHOM aHAJIN3e ddanmayuii
COBPEMEHHBIX TOYBOOOHMTAIOMMNX JKUBOTHBIX, JOKA3bIBAJ, YTO HMEHHO
MO4Ba J0JIKHA ObLIA CYXKHUTh [ICPBUYHOM Cpeoif 06UTAHMA CaMBbIX pan-
HUX xuTenen cymn™ . TIpi 5ToM Hano yuHTHIBATS, YTO OYBCHHAS dbayna
AEHCTBHTENILHO KpaifHe [I0X0 [0NagaeT B [TAJICOHTOJOIHYECKYIO JIETO-
[IMCh N OTCYTCTBHE UCKOIIAEMBIX «/IOKYMEHTOBY 31eCh BIIOIHE OObICHM-
MO. Y 3THX IIOCTPOCHHIA, 0{HAKO, GBLT OuH [I0-HACTOALEMY YA3BUMBIH
ITHKT: a OTKynia Xe B3sack caMa 9Ta [104Ba, eCJM B TC BPEMCHA €IlIE He
66110 HazeMHOl pacTuTensHOCTH? Benp No4B00Opa30BaHHE HAET NPH
ydacTin évicuux pacmenui. (Cam I'uisipos Ha3biBan HACTOAmMMMU MO-
HBaMI JIUHIL T€, YTO CBA3AHBI C pusochepoi, a BCe npouee — Kopamu
BBIBETpHBaHMA.) HO KOrna cTano n3secTHO, YTO IPUMUTUBHOE [TOYBOOG-
Pa30BaHHUC BO3MOXKHO U C y4aCTHEM OIHUX JIMILb HU3IIMX PACTEHHIT, KOH-
uermust ['nsposa o6pena «BTopoe apIXaHMey», a HeTaBHO GbLIa HOATBEP-
XJICHA IAHHBIMH PeTasska 110 opI0BUKCKMM MAlICONOUBaM.

C npyroit cTopoHsl, HECOMHEHHBIC [IPECHOBO/IHBIE (hayHbI (KOTOpbIE
COLEpIAT, TIOMUMO BCETO NPOYEro, IOPOXKKH CIENOB HA TOBEPXHOCTH
OcajiKa) MOABAAIOTCA HAMHOIO TOKE — B JICBOHE. B UX cOCTaB BXOIAT
CKOPITHOHBI, MCJIKHE (BCINYMHON IPUMEPHO B J1aJ10HB) PaKOCKOPITHOHBI,
PbIOBI 1 TIePBBIE HEMOPCKHE MOJITIOCKH, CpeaH MOJUTIOCKOB €CTh U J[BY-
CTBOPHATBIC — JUIMTCIILHO JKHMBYLHC OPraHH3MBI, HECIIOCOBHbIE [TEpPEHO-
CHTb 3aMOpBL 1 TlepechixaHme BonoemMos. DayHbl xe ¢ TAKUMH beccrop-
HO TIOYBCHHBIMH JKHBOTHBIMH, KaK mpuzonomapbel («nanyupuvie nay-
Ku») M PacTHTENBHOAIHbIE 08YNAPHONOZUE MHOZOHONCKY CYLLECTBYIOT
yKe B cuitype (JIyanoBcKuii Bek). A NOCKOJIbKY BOnHas (ayHa Bcerna
[IOTIA1aCT B 3aXOPOHCHHA HA I10PAIO0K JIyUllle, 4eM Ha3eMHas, TO BCe 3TO
TI03BOJISAET CJI€JIaTh €LIE OJHH BBIBOL:

3. ITousennas gpayna nossunace CYUecmeento panbsiie npecho-
e0onoit. To kpaiigeii Mepe, JUIA XKMBOTHBIX IPCCHBIE BOJbL HE MOTJIM HI-
paTh ponlb «TLIaNiapMay [IPH 3aBOCBAHHH CYIIIH.

OnHako 3ToT BBIBOJ 3acTaBiACT HAC BEPHYTBCS K TOMY BOIIPOCY, € KO-
TOpOro Mbl HAYMHAMN CBOM PACCyXkAeHHUS, @ UMCHHO: B bl LIJI M JKUBBIE
OPraHM3MbI Ha Cyuly MK (haKTHUECKH CO3AIN ec Kak TakoByio? A. I ITo-
Homapenko (1993) nomaraer, uto Bce coobmectra, 0 KOTOpBIX HINA pedb
BBILLEC, HA CAMOM JICJIC TPY/IHO € OMPCIEICHHOCTBIO HA3BaTh «HA3EMHBIMUY
UJTH «COOOIIECTBAMH BHY TPUKOHTHHCHTAJIBHBIX BOOCMOR) (xoT4, 110 Kpaii-
Hel Mepe, MaTh! 0MKHbI GBI CYLICCTBCHHYIO YaCTh BPEMEHH HAXOAUThCS
B BOAC). O CuMTaeT, 4TO «CyIIeCTBOBaHHE HACTOSIINX KOHTHHEHTAJIbHBIX

** Hexoropsie aBropsl (nanpumep, JI. C. Bepr) cuuTanu IIOYBEHHYIO XXH3Hb
B00OLUE NEPBHYHOIA.
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BOZOCMOB (KaK TEKy4HX, TaK M CTOSUMX) [IpeCcTaBiIseTcs BecbMa npobire-
MAaTHYHbIM JIO TOTO, KaK B JIEBOHC COCYANCTast PACTHTENLHOCTE HECKOJIKO
CHM3MJIA CKOPOCTh 3PO3UHM M cTaGuin3uposaia 6eperosyio mauIO». Oc-
HOBHbIE COOBITUS JOJKHbI ObUIH IPOUCXOAUTH B YKe 3HAKOMbIX HaM BBI-
TIOJIOKCHHBIX IIPHG pexHbIX aMpubroTHyeckux Nanywadrax 63 crabuib-
HOI1 6eperoBoit JINHUH — «HU Cylla, HM MOpe» (CM. TIaBy 5).

He MeHee HeobbIuHas (C TOUKM 3PEHMS CErOAHALIHEro qHs) obcTa-
HOBKa 710JDKHa ObUIa CKJaablBaThCAd M Ha BOAOpa3lelaX, 3aHATBIX Tep-
BUYHBIMM MyCThIHAMU. B Haln JJHN NIyCTBIHM CyUICCTBYIOT B YCIIOBHAX
HeJocTaTKa BIary (IIpy PEBbILCHAN UCIIAPEHH HaJ( BbINIAICHIEM OCal-
KOB), YTO M NPCHSTCTBYCT Pa3BHTHIO PACTUTENLHOCTH. A BOT B OTCYT-
CTBUE pacTeHHH NanamadT napagoKcalbHbIM 00pa3oM CTAHOBHIICS TeM
6oslee nycThIHHLIM (M0 06IHKY), YeM OOJIBIIE BhINANAIO OCANKOB: BONA
aKTMBHO pa3MblBajia FOPHbIC CKIOHBI, Ipopce3as IMyOoK1e KaHbOHBI, IPH
BBIXOJI€ HA PABHHMHY J1aBajia KOHIVIOMCPAThl, a JlaJblie 110 paBHUHE pac-
[IPOCTPAHANNCH PA3PO3HEHHBIC 110 TOBCPXHOCTH MceduThI *, KOTOpHIE
Ha3bIBAIOT PABHMHHBIM RPONIOEUEM ; HbIHE TaKHMe OTIOXEHHU 00pa3yror
JMIIb KOHYCbl 6bIHOCE BPEMEHHBIX BOJOTOKOB.

DTa KapTHHA MTO3BOJIACT II0-HOBOMY B3IJIAHYTh Ha OJHO CTpaHHOE
06cTosTENBLCTBO. IT0UTH BCe H3BECTHBIE CHITYPHICKO-JEBOHCKHE Ha3eM-
Hble GIOpPBI X PayHbl Halienbl B pa3IMUHBIX TOYKaX apeBHero KoHTH-
HeHTa kpachoro necyatnka (Old Red Sandstone), HazpaHHOrO Tak 110
XapaKTepHBIM IJIS HETO [0POJaM — KPaCHOIBETaM; BCe MeCTOHAXO0X-
JIEHHUS [IPH DTOM CBsi3aHbl C OTIOXKEHMAMM, CYATAIOLIUMHCS JIeJIBTOBbI-
MH. BBIX0OAMT, 4TO BECh 3TOT KOHTHHCHT (00benuHaBIMI EBpolly 1 BO-
cTouHyIo yacTh CeBcpHO AMePHKH) TpecTaBlseT coboit kak 6bl 0nHY
CINIOILHYI TMTaHTCKYIO eNbTy. Pe30nHbIH BOMIPOC: a e e pacnoa-
ranavch COOTBETCTBYIOUTMC pekn? Beap /1M HUX Ha KOHTHHEHTE TaKMX
pasMepoB [IPOCTO HeT Iulolanei sogoc6opa! OcraeTcs NPEATONOKHUTS,
YTO BCE ITH «JI€JBTOBBIE» OTI0KEHHS BO3HUKAJIN HMEHHO B pe3y/bTare
IIPOIECCOB YPO3HMM B OMHCAHHBIX BBIIIE «MOKPBIX [TYCTBIHAX).

WTaK, ®N3Hb Ha cyule (KOTOpas, BIIPOYEM, HC BIIOJNHE eLlE Cylla)
BpOJle Obl CYLIECTBYCT C HE3aIIaMATHBIX BPEMEH, a B KOHIIe CHITypa MPOCTO-
HAIIPOCTO MOABJIACTCS ELIC OfHA TPYIINIA pacTeHHH — cocyducmele pac-
menus (Tracheophyta)... OnHaKo Ha caMOM JICIIE HOABEHUE COCYOUCMbIX
pacmenuii — 0010 U3 KI04egbIX coObimuil 6 ucmopuu 6uocghepst, n6o
no ceoeil cpenoobpasyromeit poan 3Ta TPyMa XUBBIX OPraHH3MOB
He uMeeT ccbe paBHbIX, 110 KpaiiHell Mepe, cpeiiv sykaproT. IMeHHO co-
Cy/IMCTas pACTUTCIBHOCTD M BHEC)IA, KAK MBI yBHJIMM J1aJle€, PELIAIOIIMH
BKJIaJ( B CTAHOBJIEHHC HAa3eMHbIX JaHAIIadTOB COBPEMEHHOTO 0ONHKa.

 [TcedyuThl — phIXible 0CaAKH U3 06I0MOYHOIO Matepuana, bonee rpyosie,
4eM «IVIMHA» (MEJSUThI) U «11eCoK» (ICaMMHTBI).

134



O6wenpuaaTHIM CHHTaeTcd, YTO HEKME BOIOPOCIIH, XKHUBIINE BOIIN3H
bepera, cHauana «BbicyHytn TOJIOBY Ha BO3NYX», 3aCEJIMJIM MPUIINBHO-
OTJMBHYIO 30Hy, a IIOTOM, IIOCTEIIeHHO HPCBPALIAACH B BBICIIMe pacrte-
HUA, LICIMKOM BBILIM Ha Oeper. 3a 3TUM NOCe0BAN0 NOCTENIEHHOE 3a-
Boepanue nMu cymin. Ipenkamu BbicLnX pacTenmii GoMpIIHHCTBEO 60Ta-
HUKOB CUMTAET OHY M3 TPYNI 3E]CHBIX BOJOPOCTei — xapoewlx
(Charophyta); onn 06pasyioT HblHE CILIOMIHbIC 3apOCIIM Ha JTHE KOHTH-
HEHTAJIbHBIX BOLOEMOB — KK IIPECHBIX, TAK H COMEHBIX, TOTIA KAK B Mope
(12 ¥ TO JMWIb B ONPCCHEHHBIX 3aJIWBax) HaHIeHbI BCET0 HECKOIBKO BU-
noB. Xapossle 06najaoT TP EPEHITHPOBAHHBIM TAILIIOMOM H CJIOKHO
YCTPOCHHBIMHM OpTaHaMH pa3MHOXeHus. C BBICIINMHU PacTeHHAMH ux
CONMKAIOT HECKONBKO yHUKAIBHBIX AHATOMUYECKIX 1 UHTOJIOTHYECKHX
MPU3HAKOB — CHMMETPHUHblE CTIEPMHH, MPHCYTCTRBHE ¢parmMomiacra
(CTPYKTYpBI, yuacTByIOwmElt B TNIOCTPOCHHH KIICTOUYHOH CTEHKH B IIpoIeCCe
JJICHUs ) ¥ HaJIMYME OXHHAKOBOTO Habopa HOTOCHHTETHYECKUX TUIMeH-
TOB M 3aIIACHBIX [THTATeJIbHBIX BEILCCTB.

Onnako rpoTHB 5Toi ToukH 3PCHHS BBIIBHTAJIOCh CEPhE3HOE (UUCTO
TIATICOHTONOTHYeCKO ) Bospaxenne. Ecin rponece npeobpa3osaHus Bo-
JOPOCIIEH B BBICIIME PACTCHUS AEHCTBITENbHO IIPOUCXOMI B TIpubpesx-
HBIX BONIaX (TI€ YCIOBHS JUIA [IONIANAHKA B ITaJICOHTOJIOTUYCCKYIO JIETO-
UCh Hanbosec BMaronpusTHAL), T0 [TIOYEMY MBI HE BUJUM HHKAKHX €ro
IPOMEXyTO4YHBIX cTaanit? Tem 6ostee uTo U camu XapOBBIE I105B-
JIOTCA B IIO3]IHEM CHIlYPE, ONHOBPEMEHHO C COCYIMCTBIMH pacTe-
HUAMH, 2 0CODEHHOCTH GHOOTHH HTO¥ IPyMIIIBI He NAIOT OCHOBAHHI] upej-
floJIarath JIs He€ JUTMTEINIbHBIH TIEPHOL «CKPHITOTO CyIIeCTBOBAHNLY...
ITosTomy Bo3HMKINIA Ha TIepBBIf 3D NlapajoKcalibHast THIIOTE3a: a [O-
4cMy, COOCTBCHHO TOBOPS, MOSIBICHHE MaKpOOCTAaTKOB BBICILHMX pacTe-
HUH B KOHIIC CHITypa cliejlyeT TPAKTOBATE KaK CIIE/1bl HX 661X00A 1d cyuty?
Mosker 6biTh, coBcem HA060POT - 510 CJIEIbl nepece/ienun ebicUIUX pac-
meHui 6 600y? Bo BeskoM cllyuae, MHOTHE NaTeo6oTaHHKH (nanpumMep,
C. B. Meiien, JIx. JI. Creb6unc) akTiBHO mommEpX!MBATH THIIOTE3y O
TIPOUCXOXK/ICHMHN BBICIIMX PACTEHMH HC OT B O J H bI X MakpoduTos
(THIIa XaPOBBIX), 20T HA3 € MH bl X 3eJICHBIX BOjiopoceit. UMeHHO »THM
CYXOIYTHBIM (& TOTOMY He HMEIOIMM PealibHBIX LAHCOB [ONACTE B 3a-
XOPOHCHHA) «IICPBUYHBIM BBICLIMM PACTEHUAMY» MOTIH TIPHHAJJIEKATh
3arajIOYHBIC CIIOPBL C TPEXJIY4eBOH MeNbio, KOTOPhIe BEChMa MHOTOUMC-
JICHHBI B PAHHCM CHITPE M JlaXe B II03HEM OpOBHKE (nauMHas ¢ Kapa-
JIOKCKOIO Beka).

Bripoyem, Henasio Bhisictocs, uto TIpaBbl CTOPOHHHKH 06EHX TOUCK
3peHHs. [JleJio B TOM, YTO HeKOTOpbIC M3 MHKPOCKOIINYeCKUX HA3EMHEIX 3€-
JICHBIX BOJIOPOC/ICH MMEIOT TOT K€ CaMBblif KOMILIEKC TOHKHX [UTOJIOTHYe-
CKHX IIPH3HAKOB, YTO XapOBbIE M COCY/IHCTHIE (CM. BBINIE); 3TH MHKPOBOJIO-
POCJIM TCTICPh CTaNu BKJII0YaTh B cocTa Charophyta. Takum 00pazoM, BO3-
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HMKA€ET BIIOJIHE JIOTHYHASA M HEMpoTHBOpeunBas kapTuxa. IlepBoHayanbHo
CYIICCTBOBANA (Ha CyIlle ¥ BO BPeMEHHBIX BOJOCMaXx) IPyMa 3eJeHbIX BO-
J0pocieH («(MUKPOCKOITMYECKHE XapOBBICY), OT KOTOPOH B CHITYPE MPOM30LL-
Jin JBe GIM3KOPOICTBEHHBIE TPYIIIBL: «HACTOAIIME» XapOBbI€, 3aCETUBIINE
KOHTUHEHTAILHBIE BOJOEMbI, M BBICIIME PACTE€HHs, HadaBIINE OCBAMBATH
CyLIy H JIMIIb CITyCTS HEKOTOPOE BPEMsi (B IOJTHOM COOTBETCTBHH CO CXEMOH
MciicHa) OSBUBIIMECS B IPUOPEXKHBIX MECTOOONTAHHUSAX.

M3 Kypca 6OTaHHKH BaM J10JDKHO OBITh H3BECTHO, YTO BBICLINE pac-
terus (Embryophyta) nensres na cocyancrsie (Tracheophyta) n moxo-
obpasuvie (Bryophyta) — mxu n neuvenounuxu. Muorue 6oTaunkn (Ha-
npumep, k. Puuapacon, 1992) cumraior, 470 UMEHHO I[1€4YCHOUYHUKH
(eClIM UCXOAUTH U3 UX COBPEMEHHBIX XKH3HEHHBIX CTPATETH) ABJISIOTCS
IAaBHBIMU TPETCHACHTAMH Ha POJIb «I1€PBOMPOXO/IIEB CyHIN». OHH XH-
BYT HbIHE Ha Ha3eMHBIX BOJOPOCJICBBIX TUIEHKAX, B MEJIKOBONHBIX dde-
MEepPHBIX BOJOEMax, B IOYBE — COBMECTHO C CHHC-3€JIeHbIMH BOJOPOCIIA-
Mu. MHTCpecHo, 910 a30ThHKCHpyOLas cuHe-3eleHas Bo1opocisb Nostoc
crocobHa XuTh BHYTPH TKaHEH HEKOTODPBIX [ICYEHOYHHKOB M aHTONEPO-
TOBBIX, 0BECIICUMBAs CBOMX X035€B a30TOM; 3TO HaBEPHAKA ObLIO O4CHb
BAXKHO JUTS HepBbIX oOMTAaTeNeH TIPUMHUTHBHBIX IT0YB, TJIE STOT 3JEMEHT
He MOT He ObITh B )KeCTKOM aedunure’. YIIOMHHABIIMECS BbIIIE CIIOPbI
3 [03/HEOPI0BUKCKHX ¥ PAHHECUILYPHIHCKHX OTI0XKEHHH HauboIee cx0-
M UMEHHO CO CIIOpaMu NCUEHOYHHKOB (IOCTOBCPHBIE MaKPOOCTATKH
3TUX pacTeHu MMOABIAIOTCS HO3KE, B PAHHEM JI€BOHE).

OnHako B 1060M ciydae Bpsj i MOXooOpa3sHblie (eciH JaXe OHH
JICHCTBUTEIBHO TOSBUINCH €UIE B OPAOBHKE) M3MCHHWIN OONMK KOHTH-
HeHTaIbHbIX JanamadTos. TlepBble XKe COCYIUCTBIE PACTEHNS — PUHUO-
umer*® — IOABMINCH B [IO3AHEM CHILype (JIyIUIOBCKMH BeK); BIUIOTh 10
paHHETO [eBOHa (3KeJMHCKHUIT BeK) OHM OBUIN IIpeICTaBIEHb! KpaliHe oj1-
HOOBPa3HBIMU OCTATKaMH eANHCTBeHHOTO pona Cooksonia, npocTeiime-
r0 ¥ apXau4HeHIIero 13 COCYAUCTHIX. A BOT B OTIIOXKCHUAX CJIELYIOMIETO
BEKa JIeBOHA (3UTE€HCKOI0) Mbl HAXOIMM YK€ MHOXECTBO Pa3HO0Opa3HbIX
puanodutos (puc. 30). C 310r0 BpeMEHM cpei HUX 060cobIAI0TCS ABC
SBONIOIMOHHBIE THHUKM. OHA U3 HUX IOMAET OT pona Zosterophylum x
naayHo6udnbiM (B MX YMCIIO BXOMAT M IPEBOBHIHMIC 1entO00EHOPOHbL —

 Hu oHO M3 BbICLUMX PAaCTeHMH He CrocobHO Kk a30TPHKcaumm, T. €. K
npeo6pazoBanuio a3ota u3 armoceproro raza N, B ycsausaemyto dopmy (na-
npumep, Moo NO, ). DTo 10LOIHATENLHBIH apryMEHT B N0JIb3y TOIO, HTO X
MOMEHTY HOSIBJICHHS Ha CyLIE BBICIIMX PaCTERHH TaM yKe JaBHO CYL1ECTBOBAIN
IIPOKApPHOTHBIE COOOIIECTBA, KOTOPbie 0OOraTHIIM 104By a30TOM B NOCTYIIHOM
tbopme.

3 Bonee NPUBBIYHOE HA3BAHHME — NCUAOPUMbL — CelIaC HE YHOTPEGIAIOT 11O
HOMEHKJIaTypHBIM CO0GpakeHHsAM. B surepatype NOCIENHMX JIET Bbl MOXKETE
CTOJKHYTBCS C €LIE OHMM Ha3BaHUeM — nponmepuoogumat.
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OJIHM M3 OCHOBHBIX yTileoOpa3oBareliei B CiCyIOIIeM, KapOOHOBOM, Ie-
puone). Jpyras nuHus (B e¢ oCHOBaHHE OOBIYHO MOMEHIANOT POJ
Psilophyton) BeneT k xeoujeobpastibim, MAIIOPOTHUKAM (ndnopomHuKo-
06pazHbLM) K CCMCHHBIM — 20/10CeMeHHbIM 1 nokpbimocemeniibim (puc. 30).
Jaxe neBOHCKHE PUHHOPHTHI CIIC OYEHb IPUMHTHUBHBI H, 9CCTHO TOBOPA,
HESCHO, MOXHO JIH HA3BATh HX «BBICIIMUMHU PACTEHHUSIMU» B CTPOTOM CMbIC-
Jie: Y HUX eCTh [IPOBOSIIMI IyUOK (TIpaBaa, CJI0KEHHbIH He TpaXen1amu,
a 0cOBBIMHU BBITAHYTHIMH KJICTKAMH CO CBOEOOPa3HBIM peiibePOM CTEHOK),
HO OTCYTCTBYIOT ycThHIa. Takoe coucTaHME NPU3HAKOB JOJKHO CBHJIC-
TEABCTBOBATH O TOM, YTO PACTEHMS HTH HUKOTJA HE CTAIKMBAIUCH C 1e(H-
IIUTOM BOJbI (MOXKHO CKa3aTh, YTO BCS UX TOBEPXHOCTb U ¢CTh OHO 60JIb-
ILI0€ OTKPBITOC YCTHHIIE) H, 110 BCCH BUANMOCTH, ABISINCH 210 PuUmamu
(T. C. pOCIIN «TIO KOJICHO B BOZE» BPOJIC HbIHELIHETO KAMbILIA).

[TosBreHMEe COCYAUCTBIX PACTEHHH € X JKECTKUMH BEPTHKAIbLHBIMU
OCSMHM BBI3BAJTO HEJIbI KacKaJ YKOCHCTEMHBIX HOBAIMH, H3MEHHBLIMX
obunk Beeit 6rnocdeps:

1. ®oToCHHTE3MPYIOIIME CTPYKTYphl CTaJIM pacilonararbcs B Tpex-
MEDPHOM [IPOCTPAHCTBE, @ He Ha TIOCKOCTH (KaK 3TO OBUIO 10 CHX 10D — B
IICpUOJ TOCHOACTBA BOJOPOCIICBBIX KOPOK M JMIIAHHUKOB). 3TO PE3KO
YBCIUYHIO WHTCHCUBHOCTh 00pa30BaHMs OPraHHYECKOTO BCIIECTBA H,
cJIEI0BATCIBHO, CyMMapHYIO MPOAYKTHBHOCTb OHOCHEpHL.

2. BepTuxansHOe pacloNoKeHHe CTBOJIOB Ceflao pacTeHus boiuee
YCTOMYHBBIMA K 3aHECEHHIO CMBIBaeMbIM MEJIKO3€MOM (T10 CPABHEHHIO,
HallpuMep, ¢ BOXOPOCIEBBIMU KopKaMu). DTO yMeHbUIMIO Oc3BO3BpAT-
Hbl€e [TOTEPU YKOCHCTEMOMH HEOKHMCIIEHHOTO yrieponia (B BUie OPraHHKH),
T. €. IIPOU3O0ILT0 COBCPILIEHCTBOBAHNE YNIEPOAHOTO IMKIIA.

3. BepTuKasbHbIC CTBOJIB Ha3eMHBIX PACTEHMH JOJDKHBI ObITh J0C-
TATOYHO KECTKUMHM (110 CPAaBHEHMIO C BOAHBIMM Makpodutamu). s
obecreueHUs HTOH XKeCTKOCTH BO3HHKIIA HOBas TKaHb — APeBECHHA, KO-
TOpas rocjie THOCIM pacTeHUs Pa3jiaracTcst OTHOCUTEIbHO MENJIEHHO.
Takum 06pa3oM, yIIepOHbIH [IMKII IKOCHCTEMb] 00pCTACT NOMOJHUTEIb-
HO€E PE3EPBHOE JI€NI0 H, COOTBETCTBCHHO, CTabMIM3upyeTCs.

4, TIosBICHME TOCTOSHHO CYIIECTBYIOLICTO 3a11aca TPy AHOPA3IOKH-
MO OpraHuku (CKOHIIEHTPHPOBAHHOTO B OCHOBHOM B II0YBEC) BEJCT K
pajIMKaJbHOM [lepeCTpOiiKe IMeBbIX 1emeit. C 9Toro BpeMeny 60bwas
YacTh BEMIECTBA M YHEPTUM 000pauMBacTCs Yepe3 JETPUTHbIE, a HE Yepe3
nacTOHuUIHblE 11enH (KaK 3TO OBITO B BOAHBIX SKOCHCTEMAX).

5. JIns pasnoxeHUs TpyAHOYyCBaWBAEMBIX BEIECTB, U3 KOTOPBIX CO-
CTOMT pPeBCCHHA (EUTIOI03bI ¥ JIMTHHHA), [TOTPeOOBAINCH HOBBIE THITBI
paspyunTesieit MeprBoii opranuku. C 3TOro BpeMEHH Ha Cylile poJib Oc-
HOBHBIX JIECTPYKTOPOB MEPCXOAMUT OT GaKTepHii K rpubam.

6. Jlys nojiep>kaHust CTBOJIA B BCPTHKAIBHOM ITOJIOKEHUH (B YCIIO-
BUAX JEHCTBUSA CHIIBI TSAXKECTH M BCTPOB) BO3HUKJIA Pa3BHUTas KOpHEBas
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CHCTCMA: PU3OMIAMM — KaK y BOTOPOCIIEH M MOXOOBPA3HBIX — TyT yiKe He
oboiinenIbes. 1o npusesio K 3aMETHOMY CHYKEHHIO DPO3UH U TIOSBIIC-
HUIO 3aKPCIUIEHHbIX (pPH30ChepHBIX) 10YB.

C. B. Meiien nonaraer, uto cyma josxHa 601a MOKPBITHCS PaCTH-
TCIABHOCTBIO K KOHUY PAHHCTO JeBOHA (3UTeHCKHIl Bek), [TOCKOJIbKY ¢
Hadaja cicnyiomero, KapboHOBOTO, Teproaa Ha 3emire obpasyiorcs yxe
[IpaKTHYCCKH BCE THITBI OCA/IKOB, OTJIAratOIMXCs HhIHE HA KOHTHHEHTAX .
B n03urenckue e BpeMeHa KOHTHHEHTaIbHbIE 0CaJKH [IPAKTHYECKH
OTCYTCTBYIOT — BHIMO, B CBAA3H C MX MOCTOSHHBIM BTOPHYHBIM pa3Mbl-
BOM B DC3ylIbTaTC HCPETYINPYEMOTO cTOKA. B caMoM Hauasie KapboHa Ha
KOHTHHCHTAX Ha9MHAETCS YIIEHAKOILIEHHE. DTO CBUIETeIbCTBYET O TOM,
4TO Ha TIYTH CTOKA BOJ CTOSJIM MOMIHbIE PACTHTENbHbIE dunpTps1. He
Oyab MX, ocTaTKn pacTeHMIt HellPEPBIBHO CMeIIMEBATHCE Gbi ¢ IICCKOM M
DIMHOH, TaK YTO I10JMyYanuch Gbl 0610MOUHBIE nopojsl, oboraieHHbie
PACTHTE/ILHBIMA OCTAaTKaMH, — YIJINCTBIC CIAHIBl H YITHCTBIE TICCUaHH-
KM, a HE HACTOSILIUE YIVIH.

Hrax, BosHnKWas B MpuOpeKHbIX aMubHOTHYeCcKUX TaHmadTax
TycTas «mICTKa» U3 reJOQUTOB (MOXKHO Ha3BaTh ee «PHHUOQDUTHBIN Ka-
MBII») HAYHHAET NEHCTBOBATH KaK $uisTp, perymupyrommit miaesoit
CTOK: OHa MHTCHCHBHO OTUEKUBACT (M OCAXKMBAET) CHOCHMBIIA ¢ CyILH 06-
JIOMOYHBI MaTepHal U TeM caMbiM GOpMUpyeT CTabMIIbHYI0 Geperopyio
JIMHUIO. B HEKOTOPOI cTenenn 510 cxoxe ¢ dopmupoBanuem kpokoHiIa-
MH «@IJIMraTOpOBBIX MPYOBY: KUBOTHBIC MOCTOSHHO YIIYOIAIOT U pac-
IUHPAIOT HacenscMble UMM GOJIOTHBIC BOLOEMBIL, BhIGpACHBAS TPYHT Ha
bcper. B pesynbrare mx muOronerHeit «MpPUragoOHHON JCATCILHOCTHY
bonoTo npespamaetcs B CHUCTEMY YHCTBIX TIyOOKHMX IIpYAOB, pa3ielicH-
HBIX ITHPOKMMH 0GJICCCHHBIMH «lambami». Tak 1 cocyaucTas pacTuTeNb-
HOCTB B JICBOHE pa3jiellia HPecIoByThie aMPUOHOTHYECKHE JTanamadTeL
Ha «HACTOAIYIO CYLIy» 1 «HACTOSLIHe IPECHOBOAHBIE BOXOCMbD). MMcH-
HO cOCynncras pacTUTeIbHOCTh CTAJIa HCTUHBIM HCITOMHUTEIEM 33K MHA-
Hust: «/la 6yner TBepab!» — oTnennBIIM OHYIO TBEPJb OT XJIA0W. ..

C BHOBB BO3HHKIINMH TIPeCHOBOHBIMHU BOJXOEMAMH CBI3AHO U [0S B
JICHAC B MO3/1HEM J1eBOHE ((DaMEHCKHIA BEK) [IepBBIX mempanod (vemese-
POMO2UX) — TPYIITIBI TTO3BOHOYHBIX, HMEIONMX JBC napel KOHCYHOCTEI!;
OHa 0OBCIMHACT B CBOEM COCTABE aMQUOUH, perTrmii, MJICKOITHTAOIINX
M ITTH1L (TTONIPOCTY TOBOPSA, TETPAITOJbl — 3TO BCe TI03BOHOYHEIE, KPOME PbI6
" pwi6oobpasusix). B Hactosmee Bpems OOIIENPHHATO, 4TO TeTParozbl
BEIyT CBOE NPOMCXOXKIIEHUE OT KuCTerephix prib (Rhipidistia) (puc. 31).
Ora pe/MKTOBas IPyIilla MMeET HbIHE EHHCTBEHHOTO KHBOIO npencra-

¥ TTOSBHIIHCE IPENCTABMTENM [104TH BCEX OCHOBHbIX OTIEJI0B BLICUINX pac-
TEHHH, HE TONBKO Cnopossix (11ayHo0GpasHbie, NaIopoTHHKOOOpa3Hble, XBOIE-
00pasHbIe), HO ¥ TOJI0CEMEHH bIX (eunkzogwie).
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Puc. 31. TlpeeMCTBEHHOCTb aHATOMHYECKHX CTPYKTYp (4epen, KOHeu-

HOCTH U [I03BOHKH) KHCTENEpbIX pbld W amMpuOuii: HAEHTHYHBIC KOCTH

uepena NMCIOT OJIMHAKOBYIO 3aJIHBKY; OTAEbHO — NONEPeHbIH i
NoNoBHHKY 3yOa nabupuntoioHTa (no ®enton, 1997)



BUTCIIS, 1amumepuio™®. JJOCTATOMHO NOMy/IspHas HCKODIa PHIIOTe3a npo-
HCXOXKICHUA YCTBCPOHOTHX OT APYTOM PEIMKTOBOM IPYTIIBI PBIG — 0805~
Kkodbiuauux (Dipnoi), HEIHE IPAaKTHYCCKH HE HMEET CTOPOHHHKOB.

Heobxonnmo oTMernTs, 4To B HPEXKHNIC FOIB BOZHUKHOBEHHE KIIIoYC-
BOTO NIpU3HaKa TETPAIo]| — ABYX Map IATUNATBIX KOHEYHOCTCH — CUUTAIIH
HX OIHO3HAYHOM afANTaLHCH K HA3CMHOMY (MJIH [0 MEHBLICH Mepe amu-
buoriyccromy) 06pasy xusHH. OHaKO HBIHE GOTBLIHHCTEO Hccnegosa-
TCIICH CKIIOHAETCA K TOMY, 4TO «IIpollicMa nosieenis YCTBEPOHOIMX) H
«pobIICMa X 66LX00A 1A CYULYy CyTh BelH Pa3HLIC M JaXKE HE CBA3AHHBIC
MCXKILY CO0OI0 IIPAMOM NPHUUYMHHON CBA3BIO. [Ipenku terpanon xumm B
MCIIKOBOLHBIX, 44CTO NEPCCHIXAIOLNX, OGHIIBHO 3apOCIIHX PACTHTEBHO-
CTLIO BOLOCMAX HCNOCTOAHHON KoH(urypaumu. Cy/is o BCCMY, KOHEYHO-
CTH TOABUIHCE [UIs TOTO, YTOOBI EPEABHIaThCS 1O JHY BOAOEMOB (31O
O'CHb BaXKHO, KOT/Ia BOLOEM OOMENICIT HACTONBKO, YTO YKE CLIHHA BBICTY-
acT U3 BOABI) M IPOAMPATHCH CKBO3b [IOTHbIE 3apociu renoduros. Oco-
6CHHO XC IONE3HBIMH KOHCYHOCTH OKA3aHCh LIS TOTO, YTOOBI [IPH NEpe-
CbIXaHHH BOI0EMA IICPCOMPaThCs [I0CYXy B APYTOMH, COCETHHUIA,

Hepsrie, nesonckue, TeTpanoms: — UPUMHTHBHBIC aMGUOHHU 1abupun-
Modormer®. ITO HA3BAHUC TIPOMCXONUT OT HX 3y60B ¢ 1abupuHTONON06-
HBIMH CKJIaZIKaMH 3MAITH — CTPYKTYpa, IIPSIMO YHACICAOBAHHAS OT KUCTC-
neprix (puc. 31). JIabUpHHTONORTEI, TaKHE KAK HXTHOCTEra H akanmocme-
cd, B 3aXOPOHCHHAX BCCTIa BCTPCYAKOTCS BMECTE ¢ phibami, KOTOPBIMH,
HaBCPHO, W NUTanuCh. OHU OblIM MOKPBITHI YeILyCH, KaK PHIGBI, UMENH
XBOCTOBOM IIABHHK (TIOX0XHUH Ha TOT, YTO MBI BHIUM y COMa WJIH HaJH-
Ma), opraubl GOKOBOI JIHHHH 1 (B HCKOTOPBIX CIly4asX ) pa3BUTHILIL xabep-
HBIH anlapar; KOHCYHOCTh MX CLIE HE [ATHIAIaN (4MCIIO MTANTBLEB JOCTH-
racT 8) H [0 THITy COYICHEHHS C OCEBBIM CKCIETOM — THITUYHO ILIaBATEITh-
Has, a HC onlopHast. Bee 510 He 0CTaBIseT COMHEHHS B TOM, YTO HXTHOCTEra
¥ €C POACTBCHHHKHM OBUIM CymIeCTBAMH YHCTO BOXHBIMH (puc. 32). Ecin
OHH H TIOABIISIIMCD Ha CYLUE IIPH HEKHX KIIOKAPHBIX» 06CTOSTEbCTBAX (me-
PECbIXaHNE BOOCMa), TO KOMIIOHEHTOM Ha3EMHBIX DKOCHCTEM HaBEpHAKa
He sBiinuck®. Jluis MHOTO mosxe, B KapbOHOBOM IIEpHOJIE, HOABHINCEH
MCJIKHC HaseMHbIC aMGubnu —~ anmpakoszaspel, KoTopsic, CyZla 110 BCCMY,
[IMTaTUCh YIICHUCTOHOTHMH, HO 06 9TOM peynb Brepend (CM. masy 10).

* 1Iupoko H3BECTHA HCTHHHO POMAHTHYECKAs MCTOPHUS OTKPHITUS 3TOTO
(OKHBOI'O HCKOMAEMOro», ONIUCaHHAs B 3aMEYaTe bHOM KHUIe Jx. Cmura «Cra-
puta 4eTsepoHory. Crenyer, npasua, 3aMeTiThb, 4To 00pas XU3Hu naTUMepHK
HE HMEET HHYETO OBIIEro ¢ TeM, YTO BeJiu J1e BOHCKHe PHUIIUJUCTHH, OHA )XHBET
B MHamiickoM okeane na myOHHAX B HECKONBKO COT METPOB.

3 Crapoe na3sanue «cmezoyeghanvin, KOTOPOE BbI MOKeTe BCTPETUThH B KHU-
rax, cedyac He yrnorpeOisior.

* He Ha3bIBaeM 3Ke Mb! «HA3EMHBIM CYIECTBOMY YIps, KOTOPBIH ciocoben
HOYRIO MEPENON3TH 110 POCKHCTOHN TPaBe U3 OXHOTO BOLOEMA B IpYroH, npeoio-
JleB PAaCCTOSAHUE B HECKOIILKO COT METPOB!

141



Puc. 32. Apxandubiit TaOUPUHTOROHT Acanthostega:
a — CKEICT, O — PEKOHCTPYKLMA B €CTECTBEHHON 0OCTAHOBKE

(no Castes, 1996, 1 Hamond, 1996)

OcoCore BHUMaHHs 33aCyKHBACT TOT (PaKT, YTO B JIEBOHC MOSABNSCTCS!
LENILIi PsiJl HEPOICTBEHHBIX NMApaLIENbHBIX TPYIIN cTeronedaiononoOHbx
KHCTENepbiX PbiO, NPHYEM KaK 10, TaK M NOCNC BO3HUKHOBEHHSI «HACTOs-
ux» Terpanos (1abupunTonoHTOB). OHOH N3 TakuX Tpynm ObUIH HAH-
O0epuxmuobl — KUCTENephie, JIMUIEHHbIE CIIMHHOTO M aHaIbHOTO ILIaBHH-
KOB, Uero He ObIBAET HU y Kakux Apyrux pbi0. [lo ctpoenuro uepena (yxe
HE «PBIObEMY», a «KPOKOIMIIbEMY»), [UICHEBOTO NOsACA, THCTONIOrHH 3y00B
Y TIOJIOKEHHEO X0AH (BHYTPEHHHUX HO3ApEH) NanACPHUXTHIBI OUEHb CXOII-
Hbl ¢ UXTHOCTEFOH, O/IHAKO PUOOPENH DTH [PH3HAKH ABHO HE3aBHCHUMO.
Takum o6pa3oM, nepesl HaMH NpoLecc, KOTOPLIi MOXHO Ha3BaTh NapaJ-
JIeIbHOH TeTpanoau3anuel KucTenepbix (OH Obul IETAIBHO H3yYCH
9. U. BopoObesoii). Kak 00bIUHO, «3aKa3» Ha CO3IAHHE YETBCPOHONOro
TIO3BOHOYHOTO, CNIOCOOHOTO XHWThb (Win, 0 KpalHel Mepe, BHKMBATh) Ha
cyuie Obi aaH Orocdepoii He OIHOMY, @ HECKOIIbKUM «KOHCTPYKTOPCKHM
O10pO»; «BbIMIPalia KOHKYPC» B KOHEUHOM MTOTE Ta rpyIia KHCTENEpbiX,
KOTOPast «CO3/4/1a» W3BECTHBIX HAM TETPaTiofl COBPEMEHHOTO Tha. Onna-
KO Hapsily ¢ «HACTOSILMMKY TETPAIOLaMH eLle JONro CymeCTBoBall Le-
JIbIA CIIEKTP IKOJIOTHUECKH CXOIHBIX MOJyBOAHBIX XMBOTHBIX (THIIA MaH-
JIEPUXTHL), COYETAIOLIMX TIPU3HAKH PbIO 1 aMPUONH. ITO ObUIH, €CIIH TaK
MOYKHO BBIPA3ZUTBCS, <OTX0/IbD TIPOLECCa TETPATTOAN3ALIMH KHCTEIICPBIX.



I'maBa 9

Ilo3anuii naneo3oi — pannuii Me3030ii:
KPHO3pbI ¥ TepMo3pkl. [laneo3oiickue geca
H KOHTHHEHTAJIbHbIE BOJ0EMBbI:
PACTeHHsI K HACEKOMBbIe

a4

Brinatommiicss maneoGoranuk C. B. Meiten, aHATU3MPYS MEXaHH3M
BOSHHKHOBCHUA [IPOYHO YCTOABIIMXCS HAYIHEIX IPEAPACCY/IKOB, [IPHBO-
AUT B KACCTBE IPUMEPA LINTATY U3 WIKOJBHOTO y4cOHMKA GHONOTHH, rIe
pedb HAET O KapOOHOBOM (KAMEHHOYTOJILHOM) MIEPHORE «C €TO TEIIBIM
BJIXKHBIM KJIMMaTOM H BO3MYXOM, OOTaTHIM YIIEKHCIBIM Ta30M BCJIE/-
CTBHE CHJIBHOH BYJIKAHHYECKOH esTebHOCTH. .. C KOHIA KaMCHHOYTOJIb-
HOTO [IEpHOA B CBA3H C YCUIICHHBIM ropoo0pa30BaHHEM, OX BATHBILIMM B
CIEAYIOIIEM ([IEPMCKOM) [IEPUOJE BECh 3eMHOIK urap, BJIAXHBIN KJIHMaT
HOYTH MOBCEMCCTHO CMEHHIICA CyXMM. B HOBBIX yCIIOBHAX IpeBOBHI-
HBIC IAMOPOTHUKA CTaitd GbICTPO BEIMMPATH... BEIMEp/IH U ceMenHbIe
NanopOTHUKH». Jleno naxe HEe B NMPSMBIX (GAKTHICCKHX OMIMGKAX (na-
IpHUMED, «CEMCHHBIE MAOPOTHUKU»*!, KOTOpEIE KOG MOTHONH H3-3a
YCTaHORIICHHUS B [IEPMH 3aCYLTHBOTO KJIMMAT4, HA CAMOM feJie 671arorno-
JIyHO QOXHJIA IOYTH 10 KOHIA Me30305, a IepMb BOOGIIEe Oplia BpeMe-
HeM UX paciusera). CepbesHee apyroe: MpenCcTARIEHUS O TOM, YTO Kap-
6OH —~ BpeMs TeILIOro M RIAKHOTO KJINMATa, a epMb — BpEMsI IOBCEMECT-
HO# apuamsaunu, cdhopmuposamncs B XIX BEKe; 3Ta KapTUHa Obula
HapHCOBaHA €BPONEHUCKUMHU TeoJOraMd U NAICOHTOIOrAMH Ha
CBPONEHCKOM MarepHalle, a3aTeM (6e30 BCIKMX HA TO OCHOBaHHi!)
paclipocTpaHeHa Ha BCo 3emilro. Yke B Hauane XX Beka CTayio ACHO,
4T0 cHTyauus B EBpamepuiickoii 06.1actu kapGona (TeppHTOpHS HEIHEIL-

* Tlaneo3oiickue pacTenus, coueTaromue B cede TIPU3HAKH TON0CEMEHHBIX
H [1alI0POTHHKOOOPa3HbIX (CeMeHa M pacylieHEHHY 0 «MAOPOTHUKOBYIO» JIUCTBY),
PaHbLIE BLIACIIATH B OTAEIbLHBIN K1aCC TONOCEMEHHBIX ~ NMepudoCcnepmbl, Wik
CeMenHble nanopomuuky. B HaCTosillee BpeMs HX CYHTAIOT HCKyCCTBEHHOM, cOop-
HOM Ipynnoi (He «KJI1am0#» — CAMOCTOATENbHOM 9BOJIIOIIHOHHOH BETBBIO, & «Ipa-
AOH» — YPOBHEM Pa3BHTHA): caMble PasiMYHble TAKCOHbBI IONOCEMEHHAIX npo-
UL B CBOCM JBOJTIONMOHHOM Pa3BUTHH IITEPUAOCTIEPMOBYIO CTAMMION. Pas-
HBI€ IPYIIb «CEMEHHBIX HAOPOTHHKOBY TEHEPh BKIIOYEHEI B COOTBETCTBYIOILIHE
Knaccer ronocemenHsix (Glossopteridales — B runkrosere, Lagenostomales —
B LIMKaJOBBIC, U T. 1.).
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uux Esponsl v CeepHoii AMeprkn) cxonna ¢ Karasme# (Kuraid u Uano-
KMTaif), HO PaJMKaIsHO OTIMYHA OT TOTO, 4TO Habnonanocs B lonasane
(IOxnoe monyurapue) 4 B AHrapuae (CesepHas 4acTh A3uu) (puc. 33).
TeM He MeHee Ha BO3HUKIIWA Y4yTh M He [IOJITOPA BEKA Ha3aJl CTCPCOTHII
BCE OTO HUYYTh HE [OBJIMAJIO, YTO MOATBEPXKIACT IPUBEACHHAS BBILIC
LHUTATa.

IprurHBl KIMMAaTHYECKUX Pas3iMuiH, CylIeCTBOBABIINX B I031HEM
naneo3oe Mexny Espamepueit u Karasueit, ¢ oqHo# ctoponsl, H [oHI-
BAaHOW M AHrapuaoi — ¢ ApyroH, KaxxyTcs BIOJIHE OYCBHIOHBIMU: IEp-
BbIC PAClOJIarajuch HAa TOTAAUIHEM 3KBATOpE, a BTOpPhIE — BOIHM3U
nomocos (puc. 33, 6). [IpencrassTe-ka cebe, YTO MBI IILITAEMCH IKCT-
pAIlOJIMPOBATH Ha BCIO HBIHEIIHIOW 3eMJI0 KAPTHHY aMa30HCKHX JDKYH-
riieit!.. Cpa3sy e BO3HHKAET BOIPOC: a BCeTa JIM Ha 3eMJle CylIeCTBO-
BAJIA WUPOMHAS KTUMAMUYECKAs 30HATbHOCMb, CXOHAS C HEIHEUIHEH?
Jliis oTBETA JOrHYHO OOpAaTUTHCA K COMOCTaBICHHUIO BHICOKO- H HU3KO-
LIMPOTHBIX (GJIOP COOTBETCTBYIOIHX 3I0X MpOULIOTro (YYHTHIBAs [1PH
3TOM HHOE, YeM TeNepb, pacloIOKEHHE MATEPHKOB OTHOCHTEJILHO I10-
JIoca).

KapTuHa 3BOJIIOLHH PACTHTEIEHOCTH OT ACBOHA IO HAUIMX AHEH BbI-
sicHeHa (B 00I[MX YepTax) AOCTATOYHO HaBHO. 1 Hanboiee MONOMBIX,
KaHHO30#CKHX, (JIop yCTAHORIEHA ACHAs KIMMAaTHYeCKas 30HaIbHOCTE,
XOTS ¥ OTNHMYHAS OT HBIHENIHEH (Ha apKTHYECKUX OCTPOBaxX POCIH Acpe-
BbSI, XapaKTepHble HBIHE IJIS 30HBI MIMPOKOJIMCTBEHHBIX JICCOB, HAllpH-
Mep KalUTaHbl ¥ muIaTanbl). Me3osoickue GIopsl CymecTBeHHO Golee
onHO0GpasHEl 1o Beeit 3emie. CilokHee CUTyaLus ¢ naneosoem. Ilepum-
ckuve ¥ no3nHekapGoHoBsie Guopsl EBponsl n CeBepHOH AMEPHKH, KakK
yxke ObLIO CKa3aHO, CXOAHBI C KHTAHCKHMH, HO PE3KO OTIIMYHBI M OT CH-
Gupckux (iiop, ¥ ot ¢iop Beex MatepukoB IOxnoro nonymapus. Onxa-
KO HIXKE T10 Fe0JIOTHYeCKOMY pa3pesy (B paHHeM KapOoHe U faiee, B fie-
BOHE) Mbl CHOBA CTAJIKHBAEMCS C EAMHCTBOM (IO Pa3IMYHBIX MAaTEPH-
koB. OTCI0/1a MOKHO 3aKJIFOUMTh, 4TO KIHMATHIECKas 30HAIBHOCTH Obljla
MHHHMAJIGHOH B IEBOHE U B Havaie kKapOOHa, YCHJIMJIACE B [IO3AHEM M1a-
Jle030€, CHOBa ocyabna B Me3030€, a [IOTOM OIAThH HAaYala yCHJIMBATLC,
JOCTHTHYB HBIHE CBOETO MaKCHMYyMa.

MBI ¢ BaMH [IOMHHM, YTO B BEpXHEIaJ€030HCKHX CJI0X BCEX TOH[-
BaHCKMX MaTEPHKOB HaHICHHI JICTHHKOBhIE OTNOXEHMA — THIUIMTHI, KO-
TOpbIE HOCIYXHJIH OIHHM H3 OTIPABHBIX ITYHKTOB B [IOCTPOEHUAX Be-
reHepa; clieqsl OJlcICHEHWH HalieHbl U B OHHOBO3PACTHBIX OTJIOKECHH-
aX AHrapuiel. A BOT 3a H3bATHEM 3TOTO OTPE3Ka BPEMEHM (IIO3AHHM
KapOOH — paHHSAA [1€PMb) H COBPEMEHHOCTH KJIMMAT B BLICOKHX ILIHPO-
Tax OBl €CJIM U HE XAPKHM, TO BO BCIKOM cllydae 6€3MOpO3HBIM:
B panHeM kapbone u Esponsl, i lllnunbeprena, 1 Cubupu HaiineHs!
TOJICTHIE, ABHO MHOTOJIETHHE CTBOJbI [UIAyHOBUAHEIX ¢ MAHOKCHIIMYE-
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Celjsepmﬂﬁ MOAAPHBIH KpyT

Puc. 33. Pacnosnoxenue IIaBHBIX [1a1€0(IOPHCTHYECKUX 0BIACTEH
B II03[HEM TaNe030e:
@ — IIpH COBPEMEHHOM I10NOXEHHH MaTEPUKOB; 6 — Ha MOGHIHCTCKOH peKoHCTPYKIIHH.
A — Anrapckas, E - Espamepuiickas, K — Karasuarckas u T — Tongsanckas o6nacty

(no Meiieny, 1981)



CKoOif 1peBecuHoi*?, a B soueHe ocTposa Diacmup (KaHanackuit apxure-
nar) — kpokoounsl. CoBpeMeHHAs KJIMMaTU9eCKas KAPTUHA C KPYIHBI-
MH IIOJIApHBIMH ILAMKaMH U3 CHEra M JIbJa — CKOpee UCKIIIOYEHHE, YeM
IPaBUJIO B TCOJIOTMYECKOH HCTOpHH. Tak 4TO clefyeT UCKaTh HE IpH-
YHHBI OTCYTCTBHSA ITOJIIPHBIX IIAIIOK B paHHEM KapOoHE U B Me3030¢, a
OTBET Ha BOIIPOC, [I04EMY OHH HHOT1a 06pa30BhIBAJIMCEH (M MEHSIIH BECh
KJIMMAT I1aHeTh!). IlepHons! cylecTBOBaHUS TAaKOTO KOHTPACTHOTO KJIH-
MaTa ¢ XOJOIHBIMH IIOJIIOCAMH, KaK B IIO3AHEM MAJICO30¢ M MO3XHEM
KaifHO30€, Ha3plBAIOT KPHOIPaMH (OT rpedeckoro kryos — xosomn), a
BEIPOBHEHHOTO 110 BceH 3eMile (Kak B Me3030¢) — COOTBETCTBEHHO, Tep-
Mo3pamu. Ob11ee KOIMYeCTBO Tela, nojnydaemoe 3emiteit or Conna,
CYHTAETCA JOCTATOYHO II0CTOSHHBIM BO BCE BPEMEHA; 31€Ch CYNIECTBY-
€T CBOA LIUKJIMKA (cM. m1aBy 14), HO paccTOsHHE-TO MEXAy HIMH HEU3-
MeHHO. Cileq0BaTelIbHO, Jejl0 B OCHOBHOM B pacCIpeNcICHHUHU
3TOr0 TEIUIA [10 IOBEPXHOCTH IIJIAHETHI, [IPEXKE BCETO B XapaKTepe U
HHTEHCHBHOCTH TEIIONEpeHOCAa OT HKBATOpA K IIOJIIOCAM.

IMockoneKy ulaHeTa WapoodpasHa, COJIHEUHBIE JIyYH HarpeBaloT ee
9KBATOp CHIILHEE, YEM IIOJI0CA, — IKBATOPHATBLHO-NIOIAPHLIH TeMiTe-
paTypHblit rpagueHT. J1060i 2paduenm cTpeMHUTCA K BRIPaBHHUBAHHIO
(o BTOpOMY 3aKOHY TEpMOIUHAMUKH ); B HALLIEM CJIyJae — 3a CYET [I0CTO-
SHHOTO TEIIO0OMEHA MEXAY HU3KUMH M BHICOKMMH mmMporamu. Terno-
0OMCH 3TOT OCYILIECTBIIAETCS [10CPEACTBOM KOHBEKIIHMH B 00SHUX OIBHXK-
HBIX 0bos104kax 3emnu (rumpocoepe u armMocdepe).

KonBeknus B ruapocgepe — 310 TEILIBIE MOPCKHE TEUCHUSA, KOTOPEIE
000rpeBaloT BEICOKOIIMPOTHEIE 00IaCTH TOYHO TaK Xe, KAK BOATHOE OTO-
IUIeHHE — HAIlM KBapTUPHL. J[BUXyIIEeH CHIION KOHBEKIMOHHBEIX TOKOB,
KaK Mbl [IOMHHM H3 IJIaBbI 2 (0 MAHTHUHHOHN KOHBEKIHH), SBJIAIOTCS BO3-
HHUKAKIIYE B CPEAE apXMMEIOBEI CHIIBI [IJIaByYECTH: KOT/Ia 9acTh Bellle-
CTBa «TOHET» WIIH «BCILIBIBAETY, 3TOT 0ObEM — B CUITY CBS3HOCTH CPEAIbl —
3aMelaeTcs BEIEeCTBOM, IOCTYIAIOMMM U3 Apyroi ee Toukd. B Hamem
ciydae TOKH B MHPOBOM OKE€aHe MOTYT BO3HHKATh 3a CUET TOTO, YTO «TO-
HeT» JIM00 X0J10AHas (YeThIpexrpaLycHasn) BOIA B BEICOKHX IIMPOTax (Tep-
MHYecKasi HHPKYJISIHAS ), 1160 H30BITOYHO OCOIIOHEHHAS (B pe3yJIBTaTe
HCIIapEHHMS) BOAA Ha 3KBATOpE (raduHHas nupKyasuus). [pu tepmu-
4eCKOH LUPKYAHHK Boza (puc. 34, @) NBIXKETCS OT 3KBATOPA O MOBEPX-
HOCTH, a OT IOJIIOCOB — 110 AHY ((OPMHpYS IIPH STOM XOJIOAHYIO HACHI-
IIEHHYIO0 KHCJIOPOJOM IICHXpocdepy); a IpH FaIMHHON LHPKYJISAIHH —
HaobopoT (puc. 34, 6).

“ MaHOKcHJIHYeCKHe (4TO 03HaYaeT «MaJlojpEeBECHHHEIE) ) CTBOJIEL COCTO-
AT NPEUMYIECTBEHHO U3 KOpbl ~ B NPOTHBOBEC MHKHOKCHIIHYECKHM (COCTOA-
UM IPEeHMYLIECTBEHHO U3 ApEeBECHHEI). Takue CTBOIBI HE BRIHOCAT HPOMOpa-
XMBAHMI, U — €CJIH TOJIBKO HE NPHHAIJIENKAT K ONHOJETHUKAM (4TO JIETKO OTIpe-
JETHTD 110 HX TOJIILHHE) — CYUTAIOTCS CBHETENbCTBOM 6e3MOPO3HOIo KIHMaTa.
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Puc. 34. Cxema uupKyasiuiu B arMocdepe u rugpocdepe:
@ — Xpro3pa (UIMPKYTSLKUA B OKeaHaX TEpMUYECKas); 6 — TEpMO3pa (LIMPKY A Lns
B OKCaHaX rajJiMHHas)

ToBops 0 KoHBeKkIMU B aTMOCcepe, HEOOXOMUMO YIHTHIBAT, 9TO
30eChb TEII0 IEPEHOCHTCA [TIABHBIM 00Pa30M BOISHBIM [1apOM: TErUIOBas
SHEPrus, 3aTpadeHHas Ha UCIIAPEHWE BOMBL, BBIACISAETCA TaM, TAE TOT
1ap, NepeHECEHHbIH BO3MYIUHBIMH TEICHHSMH, IPEBPATUTCS 0GPATHO B
KUJKOCTD, T. €. BRIIIAZIET B BUIe 0CAAKOB. ATMOChEpa KaXKAOTO U3 HOTy-
LIApHH pacrajaeTcs Ha TPH WIHPOTHBIX CETMEHTA* — KOHBEKTHBHBIE
AYeHKH (3KBATOPHATBHAS, YMEPEHHBIX IIUPOT H npunospHas). B kax-
JIOH M3 S9ECK CyECTBYET OTHOCHTEIbHO 3AMKHYTast BO3AYIUHAS LUPKY-
JALHS, IPUYEM HAPABICHHS UMPKYIIALMH B TPAHHYAIIMX MEX Iy coboit
A9eHKaX IPOTHBOIIONOXKHEI («I10 YaCOBOH CTpEIKE) — «IIPOTHBY — ONAThH
«I110%) — B TOYHOCTH, KaK B LEIIH LECTEPEHOK (pHC. 34, a). B onnoit nono-
BHHE TYEHKM JOMUHUPYIOT BOCXO/SAIIHE TOKH, BO BTOPOH — HUCXORAILIHAE;
COOTBETCTBEHHO, BJIara, HCHIapsIOmascs B [IEPBOH [IOJIOBHHE, BBIIIAAAET
DIABHBIM 06Pa30M BO BTOPOH — M [IpH 3TOM IIPOHCXOZHT pasrpyska rten-
70Ts1 Napoo6pasosanus. HanpuMmep, B 3KBATOpHAILHOM MUeiiKe Cesep-
HOTO [OJIyIIapHs TOK HAIIpaBJICH OT CEBEpa K 10Ty, TaK YTO B IKHOM ee
[I0JIOBUHE BOHUKAIOT BJIAXKHBIC TPOITMIECKHE JIeCa, & B CEBEPHOI — 3a-
CYLUIMBEIC CABAHHEL; B 9CHKE XK€ yMEPEHHBIX LIHPOT, [ HAllpaBjIeHHE
TOKa 0GpATHOE, MyCTHIHM BO3HUKAIOT Ha I0TE, a CyBTPOIIHYECKHE U K-
POKOJIMCTBEHHEBIC Jlcca — Ha ceBepe. [pyrum ¢axropoM armocdeproit
KOHBEKLHMH ([JIABHBIM 06PAa30M WIMPOTHEIM) ABIAIOTCS MYCCOHBI — Ce-

* Cpepuueckuii cermeHT — 4acTh Wapa, OT/eNeHHas CeKyILEH MIOCKOCTHIO.
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30HHBIE BETPEI IOCTOSHHOTO HANPaBJICHHMS, AyIOIIME C OKCaHa Ha KOHTH-
HEHT HJIH 00PaTHO; ¢ MyCCOHAMH CBSI3aHO, CPEAH [IPOYEro, YepeI0BaHHE
CYXOro Ce30Ha H ¢ce30Ha JOKAeH B TPONMYECKHX HMIHPOTAaX, TIe TeMIIepa-
Typa BECh FOZ OCTOSHHA.

Teneps BepHeMcs kK KpHodpaM U TepMo3paM. HelHe (kak, BUOAMMO, H
BOOOIIIE B KpHO3pax) OCHOBHOM [IPUTOK TEIUIA B BLICOKHE IIMPOTHI OCY-
HIECTRIACTCS MOLIHBIMH TEIUIBIMH TedeHusMu Bpoae [onbderpuma. [pu
3TOM BO3HHMKAET TEMIIEpPAaTypHas aHOMAJIMA: OKeaH B paiioHe 60-x mupoT
cymecTBeHHO (rouTH Ha 20 Tpamgycos!) Teruiee, 4eM cienoBao Obl M3
coobpakeHHH reoMeTpuu M1aHeTsl. OHAKO 3TO 0OCTOATENECTBO HMEET
H 000OpOTHY CTOpPOHY: Ha MAaTE€pHKE Pa3BHBACTCS MOIUHBIA 3UMHHI
aumuyuxior (00J1aCTh BEICOKOIO JAaBJIEHHS) ¢ TeMmIeparypaMu Ha 20 °C
HHUXe, yeM clienoBaiio 65l M3 aHTHIMKIIOHA «BRITEKAaeT» XOJIOIHBIH CY-
XOH BO34YyX, TOrJa KaK BCTPEUYHbLH TOK TEIJIOT0 BO3/(yXa JIHIUb «IIPUIIOf-
HHMAeT BEpXYLIKY» aHTHLMKJIOHA, T. €. TEILIOBAsl FHEPrUs Pacxoqyercs
Ha MEXaHHYECKyH0 palOTy HpPOTHB CUIbI TxecTH. KOHTHHEHTaNbLHbIE
AHTHIMKJIOHBl pabOTAal0T KaK MOIIHBIC BCEIJIAHETHHIE XOJIONUIBHHKH
(BimsarMe CHOMPCKOTO aHTHIMKIIOHA OLYILACTCS JAJIEKO Ha I0T¢ H IIpH-
BOJHT K XOJIOZHBIM 3HMaM He ToJbKO B [Ipumopee, Ho 1 B Kutae, 1 naxe
BO BreTHame), koTophie 0CnabusiioT MyCCOHBl H HE JAIOT UM I[IPOIBH-
HYTBCS CKOJIb-HUOYAb JaJIEKO B MOJSIPHOM HanpasieHUH. Terisie BOABE
OTBOJATCS M3 3KBATOPHANBHOH 30HBI CTOJb OBICTPO, YTO MPAKTHYECKH
HE YCIEBAIOT OCOJOHHTHCH 3a CYET MCIAPEHHs, TaK YTO ralMHHAA CO-
CTAaBNAIONIAS OKEAHCKOH HUPKYJIAIMH [0 CPABHEHHIO € TEPMHUYECKOH
npeHebpekUMo Maia; B aTMOC(epe CYIeCTBYIOT yIIOMAHYTERIE BRIIIE TPH
sqeiiki. CUTyauus MOXET OBITH KPaTKO OXapaKTEpH30BaHA TaK: «BOM-
HBIH TelI0NePeHoC — TelllIbie OKeaHbl — X0JI0/IHbI€ MATEPUKH.

B tepmo3pe1 (B 4aCTHOCTH, B ME3030€) CHTYanHs, Cyas [10 BceMy, Obla
npuHuHnuaneHo HHOH. A. I'. Iloromaperko (1996), npeanoxuBuini co-
OTBETCTBYIOLIYIO MOAEIb, 00paliaeT BHUIMaHHE Ha ABa 00CTOSATEIIHCTBA,
KaXyIlHecsd HEOObSACHUMBIMH C HBIHEIIHUX NO3WLMH. Bo-nepBEIX, pH-
noJispHbIie 00J1acTH ObLIN OYEHB TEIUIBIMU (MCXOOS U3 COCTaBa UX (ayHbI
 opsl), 9To TpebyeT Kyna O6osee HHTEHCHBHOTO, YeM HBIHE, TEIUIOMe-
peHoca OT 3KBaTOpa K Honocy. Bo-Broprix, B TornaHel 3KBaTOpHaib-
HOH 30HE (Te HBIHE HAXOAATCS JOXKJEBBIE TPOIIMYECKHE JIeca) pacTH-
TEJILHOCTE ObLIA SBHO KCEPO(QUIHHON 1 BOSHHUKAIH 368an0pumsl — OTNO-
KEHHS, ABJIIONIMECS [I0KA3aTENeM apHIHbIX (IyCTHIHHBIX) YCJIOBHH.

I1pH O0TCYTCTBUH HOJISAPHBIX ILAMOK TEMIIEPATY pa OKEAHUYECKOH BOMIB
He nazaaeT 7o 4 °C, xoraa e¢ II0THOCThE MAKCHMAJIbHA, U HE IPOHCXOIUT
TIOJIHOTO OITYCKaHMs IOBEpXHOCTHHIX BOJ. KoMneHcupyromue Takoe mno-
IpyXK€HHE MOIIHLIE TEILIbIE TEYCHNS HE BO3HHUKAIOT; TeIlIas BOJAA U3 JK-
BaTOPHAIBHOH 30HBI NPAKTHUECKH HE OTBOJUTCS, OHA OCONOHAETCS 32
CUET HCHAPCHMS M [OTPYXKAETCA HA JHO; FJIMHHAS IMPKYJAIHA 37€Ch
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PC3KO NOMHHHMPYET HAX TePMUIECKOH. II0BEpXHOCTHBIE CIOH OKEaHOB B
YMEPCHHBIX IHPOTAX OTHOCHTCIILHO XOJIOMHBI, H TEMIIEPATYPHOTO KOH-
TpacTa MEXAY OKeaHaMH M MATEPUKAMH HE BO3HUKAET, HE BO3HUKACT H
3MMHETO aHTHUHKIIOHA, TaK YTO HHYTO TEIeph He MEIIAeT MyCCOHY Iie-
PEHOCHTS TEILIBIH BO3MYX M BOASHOM [Iap YyTh JIH HE 0 CAMOTO MOJIOCA.

Ecnu B kprospax B KaxxoM U3 nostymapuit CYILECTBYIOT TPH aTMO-
chepHsIe AYCHKU U eIMHCTBEHHAS (TepMuYECKas) OKEaHCKas, TO B TEPMO-
3pax CHTyauus, oXoxe, ObLIa Kak Okl 3epKkasibHON. B atMocepe cymye-
CTBYCT CAMHCTBEHHAN A4CHKA, B KOTOPOH IIPOUCXOMUT NIPAMOiE IepeHoc
TCIlIa M BIArH U3 NPUIKBATOPHAIBHBIX 00MACTe!l B PUIIONAPHBIE; 3TO
XOpOUIO 0OBACHAET yIIOMSHYTHIH BEIILE APAJOKC ¢ PACIIONATAIOMIMMCS
Ha 5KBAaTOpC apuaHBIM noscoMm™. B ruapocdepe, Hanpotus, cymectny-
10T ABE ACHKH, [IPUYEM B IKBATOPHAIILHOM SIeHKe LHPKYIIALAS HAET [0
TaJIAHHOMY THILY, & B BEICOKOLIHPOTHOM — 0 TepMUYecKoMy. B 30me co-
IPHKOCHOBEHMS TMAPOCHEPHBIX YEEK, Ile BOLHBIE MACChl IBHKYTCS
HABCTpEYy ApYT ApYTY, NOIDKHBI BO3HHKATH ANBEJUIMHIH®; I0ATBEpXK-
ACHUEM TOMY CJlyKUT PaclpOCTpaHEHHUE M0 ITOH MPEeAroIaraeMoit Tpa-
HHUE 00OTalIEHHBIX OPTaHUKOH YePHOCIAHIEBRIX dopmaunii, KOTOpHIE
OTIIATalOTCA B U3OBITOYHO-IPONYKTHBHBIX MOPCKUX AKBATOPHSX.

HaHHy0 cUTyauuIo (ee, N0 aHAJIOTHHU ¢ IpeARIAYIIEH, MOXKHO OXa-
PaKTEpH30BATh KaK «aTMOC(ePHbIN TENI0NEPEHOC — XOI0AHbIE OKeAHbI —
TelUIbie MATEPHKH») OTIIMYACT BHICOKAS BHIPOBHECHHOCTH KJIMMATA II0
BCEH IUIAHETe: TEMIEPATYPHBII TPAIHENT KaK MEXILy HU3KAMH U BBICO-
KUMH HIMPOTAMH, TaK M MEXIy OKEaHAMH U MaTepHKaMH MHOTO citabee
HbIHEIUHero. Kiinmat Ha Gonbireit uacti 3emin Opl1 OIM30K K cyotpo-
[II9ECKOMY H TCIIOyMEPEHHOMY Cpenn3eMHOMOpckoro Tuna. Ciienyer
0C000 IOA9EPKHY T, UTO PE3yIIETATOM 3TOH BHIPOBHEHHOCTH ObLT HE TOJIb-
KO Gojtee CHIILHBIH (110 CPABHCHMIO C HBIHEIIHAM) oborpes npumoNAp-
HbIX 06y1acTei, HO M HEKOTOpOE OXJTAXKAEHHE ObHacTeil SKBATOpHAILHBIX.
MHeiMu cioBamu, B Me3030€, Cyais 110 BCEMY, OTCYTCTBOBAM He TONHKO
GopeanbHblit K1MMaT (Kak B TYHIpE M Taiire), HO U TPOIIMYECKHH KIIMMAT
COBPEMEHHOIO THIIa!

* UnrepecHo, uTo nogobHylo cxemy aTMocdepHOH LMPKY/IALMH (C OfHOH
SYEHKOM) npeanonaran eme B Hayane XVIII pexa — [paBaa, ANl COBPEMEHHOCTH —
(usux k. Tapgieid, ogqHako nozxe BBIACHMJIOCH, YTO aTMOC]epa 3eMiIH opraHy-
30BaHa HHaye, ¢ TpeMA AueilkamMu, u 0 Mogenu [aqies 3a6buTH.

* ANBEJUIMHT — MECTO NOgBLEMa K TIOBEPXHOCTH OKeaHa MIYOMHHBLIX BOZ.
Tocnexnue Beerna oboramers Gnorenamu (Ipesx e BCero docdopom), u noro-
MY B 30HaX anBeJUIMHIOB Pa3BHBAIOTCA YPE3BLIYAHHO BBICOKO NPOXYKTHBHbIE
MOpCKHE CO00eCTBa. ANBEIHHIH, Pa3BUBAIOIIMECS BIOMNb 3aMaAHBIX nobepe-
xui FOxHoli AMepuku n FOxHOM Abpuku (TaM, rae K >TuM MarepUKaM mouxo-
MAT pyKaBa 1{MpKyMaHTapKTHYECKOTO TeHEHHA), CIYKAT INIaBHBIMH pailioHamu
MOPCKOTO phIOOIOBCTBA.
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Bo3sBspamiasck K HCTOPUN Ha36MHOM pacTUTENLHOCTH B TIO3JHEM I1a-
ne030¢ (KOTOPBIH, KaK MBI TETIEph 3HaeM, ObLIT KPHOIPOIH), ClrenyeT Orpo-
BEPTHYTH €lle OAMH IMIMPOKO paclipocTpaHeHHbIH crepeorut. YacTo ro-
BOPST, YTO 11aj1€0301 OBLIT «BPEMEHEM CIIOPOBEIX PACTCHHUI, a ME3030H —
«BPEMEHEM TOJOCEMEHHBIX». B meficTBUTENBHOCTH Xe 3a00/104CHHbIE
Jeca U3 IpeBOBUIHBIX IIAIIOPOTHUKOB, TPEBOBUTHBIX IIAYHOBUIHBIX (J1e-
HNUAOJCHAPOHOB) U NPEBOBUIHBIX XBOIICOOpa3HBIX (Kanamumosg) — Te
camble, 4TO 00BIMHO QUTYPHPYIOT Ha KapTHHKAX B HOIYIAPHBIX KHIK-
Kax M0 MaJlcOHTOJIOTHH M B LIKOJMRHBIX yieOHUKaX (puc. 35, a) — xapak-
TEPHBI JIMIIb INA TPONHYECKOTO TIosica TeX BpeMeH — EBpaMepun
n Kara3uu ¢ ux >kapkuM ¥ BIaXHBIM K1uMaroM. Bo BEeTponuye -
ckux xe obmacrax u CesepHoro, u IOxHOrO Monymapwuii, rae Toraa
CYILIECTBOBAJIM HOKPOBHEIC OJEACHCHUSA, UCUE3HOBEHUE APEBOBUIHBIX
CHOPOBLIX M HACTYIIEHUE «BPEMEHH IOJI0CEMEHHBIX) IIPOU30LLIO YKe
B cepefuHe KapOoHa.

Ha ceBepe, B AHrapuie, 0CHOBY PaCTUTEILHOCTH COCTABIIAIIN X801 -
Hble N3 IoAKIIacca kopoaumos — nepeBbs 1o 20 M BrIcoToi (puc. 35, e).
JpeBecHa aHTapCKUX KOPAAUTOB UMeeT YeTKHe TOAMYHbIe KOJIbIIA, OoA-
TBEPAKJIAIOIIUE CYIIECTBOBAHUE TaM CE30HHOTO KJIMMATa; 3TH JIECA MHOT-
Jla Ha3BIBAIOT «KOPHAAUTOBOM Taiiroii». B panHeM kapOoHe, Korga Kiu-
Mar AHrapup! eltie ObLT 6e3MOPO3HEIM, 3CIIHAS PaCTUTEILHOCTD ObIIa
ImpencTaBieHa MIAyHOBUIHBIMHU, NpaBaa, COBEPUICHHO HE MOXOXKHUMH
Ha €BpPaMEpUiCKHe: TYCTO POCIH MOMUOOeHOPOHbl — HEBETBALIMECS
«mankuy BeICOTOH B 2-3 M u guamerpoM B 10-15 cm (puc. 35, 0). Ha
tore, B [oHgBaHE, paCTUTENBHOCTh COCTOANA B OCHOBHOM M3 210CCON-
mepueeblx — TUCTOIAHBIX TMHKIOBBIX*® (puc. 35, ac). CymecTBoBanue
CAVHOH MO3JIHENaNeco30icKol mocconTepueBoid Guopsl B Adpuke,
IOxHOU AMepuke, ABcTpanuy U MHIUY Mo CIyXUII0, Kak MBI IOMHHUM,
OJIHUM M3 TIIaBHBIX apTyMEHTOB B IOJb3Y €MUHCTBA 3THX KOHTUHEHTOB
B cOoCTaBe cynepkoHTHHeHTa loHnBaHa. M kopmauTel, 1 mIocconrepue-
BbI€ NEPBOHAYANBLHO MOABWINCH B TPONIMKAX, B EBpaMepuu, HO TaM OHU
HE UCpalu CKONb-HUOYnb 3aMeTHOH POMM B 2KOCHCTEMAX; 3aTEM OHU
pacceMIuCh BO BHETpoNnieckue obnacTy, rjue U NepesIi NOIINH-
HBIH 3BOJIOIMOHHEIH pacuBer. Takas curyanus (3BOTIOLMOHHBIH pac-
L[BET IPYIIBI BAATH OT IepPBUYHOTO LEHTPA €€ IPOMCXOKAEHHA) BECh-
Ma o0BIYHA; OUCHb XapaKTEPHO M HaIpaBACHUE 3TOH MUTPaLlUU — U3
TPONUKOB BO BHETpoNINUeckue obmactu (bonee nogpobHO cM. B 10MOI-
HEHWH K IaBe 14).

“ I'mocconrepueBbie — apXaudHble THHKIOBbIE, KOTOPHE B CTAPHIX KIAcCH-
({UKalUAX OTHOCUNM K «CEMEHHBIM ManopoTHUKAM» (NTEPHAOCHEPMAM)
(cM. cHOCKY 41).
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Puc. 35. PacturenbHeIi MUp KapGOHOBOro TepHoa:
a - 3abonouennblit KapGOHOBRII NiEC; 6, 6, 2 — PacTeHIs, XapakTepHbIe TS TPOTIHYECKOM
Espamepniickoit 06actu; 0, ¢ — a1s BHETpONIIEcKol AHrapcKoii obacTh:
JHc — A71sl BHETpOonu1eckoi ['onaBaHckoit obnactu
(no ®enron, 1997, u Meiieny, 1981)
6 — MenuAONEHNpoH (TayHooGpasHoe); & — KalaMuT (xBoLIeOOpa3Hoe); 2 — NPEBOBHI-
HEIF [afOPOTHIK; O — TO(HONEHIPOH i TOMMOICHAPOH (IU1ayHOOGpasbie); € — KOpLAHTBI
(XROIHBIE); 2/C ~ IOCCONTEPHC (THHKTOBOE)



Yro no nenuaoduroBsix necoB EBpaMepun, To MX 3KONOrHUCCKas
cTpykrypa Oblia kpaiiHe cBocoOpa3Ha ¥ HC HMEET COBPCMCHHBIX aHA/I0-
roB. 310 Ob1H HeTTyOOKHe (TIEPBBIC MCTPbI) BOOEMBI, NIEPENOIHEHHbIC
OpraHnYECKMMH OCTaTKaMH; ()OPMHPOBABLIUE 3TH «JIEC2» BBICOKOCTBOE-
Hble (10 40 M) naayHOBHHBIE W XBOICcOOpasHble ObLIM TesoduTamu,
CTOABUINMH «I10 KOJIEHO B Bojiey*’. C Apyrol CropoHwl, 3T0 ObinK U HE
00/10Ta COBPEMCHHOTO THII3, I/IC JIEPEBbA BHIPACTAIOTII OB €P X TOPds-
HuKa. B xapOoHOBOM «j1eCy» KOpHEBBIE CHCTEMBI JICTHIOGUTOB (CTHI-
MapHH) pacronarajiuch Hmwke TophonogoOHON OpraHHYeCKON MacChl, a
CaMH JICPEBbS NPOpPAcTalii CKBO3b HEE X MHOTOMCTPOBBIH ClIoit
«BajexHuKay. OCHOBHBIE (HOTOCHHTE3HUPYIOIIUE MMOBEPXHOCTH 3THX
JIPEBOBHIHBIX CIIOPOBLIX COCTABISIN HE JINCThS (OBOJILHO KAJIKas «Me-
TEJKa» Ha caMOM KOHYMKe 40-METpPOBOH «TafkH»), a NepHOAUYECKH
omajiarolas ToICTas 3ecHasA Kopa; 110 aHAJIOTHH C COBPCMCHHBIMH JIH-
CTOMAHBIMU JICCAMU, 3TH KapOOHOBBIE Jieca HHOT@ Ha3bIBAIOT «KOPO-
HagHBIMI.

B 3To# KpynHOCKBaXHOMH MOJCTUIIKE CylIecTBOBAIa Doraras dayHa
YJIEHUCTOHOTHX — I1ayKOOOPa3HBIX U MHOTOHOXCK; CPeH MOCACAHHUX
HOMaaMMCh TUTAHThI ITIMHOM J0 1 M. IMEHHO pacTHTCABHOAIHBIC /By~
NapHOHOTHE MHOTOHOXKH OBLTH OCHOBHBIMHU (2 MOXCT, U €IMHCTBEHHbI-
MH) B TO BpeMs MOTpeOUTCAAMYU omaBiiei JUCTBBL. CHNTAIOT, YTO BCE
OHM BesM aMdubHoTHYeCcKuil 06pa3 XU3HH, CXOMHBIH ¢ OOUTATENIAMU
COBPCMCHHBIX HTYAII0 — «IEPHOBOJIHBIX) JIECOB AMa30HUH, KOTOPBIC 110~
9TH 1O MOJITO/a 3AIHTHI MHOTOMETPOBBIMH TIABOAKAMH.

Jlcnupoutosbic wieca-BogoeMsbly» (kak ux Hassai A. I [Tonomapen-
KO) 3aHMMaJIM KaK pa3 Te BBINOJIOKEHHBIC IPUMOPCKUE HU3MEHHOCTH,
KOTOPbIE ICPBOHAYAIBHO OBLIN 3aHATH HUAHOOAKTEPHATEHBIMH U BOJIO-
POCIEBBIMU MaTaMH, @ MOTOM «PUHHO(UTHBIMY KaMbiliaMuy. IMCHHO B
3THX MPUMOPCKUX OaccelHaX, Ha3bIBACMBIX HApAAutecKumu, N LUUTH OC-
HOBHBIE TIpOIICCCH yIileobpa3oBanusa. CICIMaTUCTHI 110 JeCOBEACHUIO
NPCTIONAraloT, 9T0 Y JIennA0(QUTOB eCTeCTBEHHOE BHINAACHUE TI0J[pOC-
Ta MPOMCXOHIIO (B OTMYHE OT COBPEMCHHBIX JIECOB) HE Ha PaHHMX CTa-
JUAX CrO POCTa, a Ha MMO3AHUX, T. €. CIICPBa BBIPACcTaeT rycras Iopocis, a
MOTOM OHa OJHOBPCMEHHO I3 JacT. 3TH HEPUTMHUYHBIC NOCTYILICHHS GOMb-
UIHX KOJTMYECTB MEPTBON OPTaHUKH B IETPHTHYIO LIETIB 9KOCHCTEMBI («TO
TyCTO, TO MYCTO») CO3/1aBaJI CyICCTBCHHEIC TPOONEMBI ¢ YTHIM3aLMEHR
370} opraHuky. C JIpyroi CTOPOHEI, [IPOTUBO3PO3HOHHBIE CBOHCTBA YTUX
«IECOBY, M0 CPABHEHHIO C COBPEMEHHBIMH, ObUTH BeChbMa c1a0bl, @ BOAO-

7 HexoTopble aBTOPBI, YKa3biBas HA HU3KYIO MEXAHHYECKYIO NPOHHOCTh Or-
POMHBIX JIENMAONEHAPOHOBbIX CTBOJIOB (KOTOPBIE NPAKTUYE CKH JIHLICHbI APEBE-
CHMHBI), NMPEANONATAIM, 4¥TO OHU OBUIM LIOYTH MONHOCTHIO MOTPYXKEHHI B BOLY,
BbICOBBIBAA HAPYKY JIMLIb BEPXYLIKY, — BPOAE COBPEMEHHBIX PUECTOB.
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Pa3iCibl IPOAOMKANIN PA3MbIBATLCS ITOUTH CTONb KE MHTCHCHBHO, YTO M
npexje. JloBoaoM B 1oiib3y oTCYTCTBHS (MM odeHb ciaboro pa3BUTHA)
PACTUTEILHOCTH Ha BOAOPA3/ICNax ABISIOTCA OUCHD YaCThIE B 9TO BPEMs
TIPHXH3HCHHBIC 3aXOPOHCHMS JICPEBBEB BMCCTE C MX KOPHEBBIMH CHCTE-
MaMH: TAKOC CITy4acTCs IIPU OBICTPOM BBIHOCE GOBIIONH MACCHI OCAKOB
(Bpojic CCIEBOrO MOTOKA), KOTOPasA «3aXKHBO norpebaeTy pacreHus.
B wrrore 6onpioii ornan B Kap6oHOBBIX «JIECaX-Bog0EMaxy IIPH BBICOKOH
dpo3uu (obecrieunsatonteii ero GbICTpoe 3aXOpOHCHNE) TIPHBOJII K TOMY,
4TO 3HAYHTEIIbHAS 10/ HEOKUCIICHHOTO OPraHM4eCcKoro yrieposa Oes3-
BO3BPATHO YXO/AM/A U3 YKOCHCTEMBI H NIPEBPAILAIACE B 3aMacChl KAMCHHO-
TO yI7iA.

[Mocnennee 06cTOATENLCTBO 3aCTARISIET BHOBD BEPHYThCs! K LIMTHPO-
BaHHOMY HaMH Y4COHIKY, IOBECTBYIOLICMY UIKONTLHUKAM O KapGOHOBOM
TICPUOJIC «C €TO TCIIBIM BAGXKHBIM KITMMATOM M BO31yXOM, OOraThiM yIvie-
KHCIBIM ra3oM BCJC/ACTBUE CHIBHOH BYJIKaHWYECKOH IEATENbLHOCTHY.
Benomunm 0 Ganancossix Moaensx. 3axoponeHne GONbIIMX KOTHICCTB
HEOKHCICHHOH OPraHuKH (YTO M POMCXOIIIO B NIPOIECCE YreoGpa3osa-
HU) T10 HjCE JOMKHO ObLTo BCCTH KaK a3 K yMEHBUICHHIO JOMH aTMOC-
()CPHOIO yIIEKHCIIOT0 ra3a H, COOTBETCTBEHHO, K BO3PaCTaHHIO COJICpKa-
HUS KUCNIOPOAA. DTO NPEAIIOIMKEHNCE 0 COCTABE TOTALLHEN arMocdepbt
MOXET ObITh NOJKPEIIEHO C JOBOLHO HEOXHIAHHOM CTOPOHBIL

Ha wikonbHpX onmmnuagax o GHOAOTHH, POBOAMMBIX ounodaxom
MT'Y, ucrone3yercs «301070i Gom U3 BOIIPOCOB, OTBETOB Ha KOTOPhIE
(ccniu o-4eCTHOMY) HE 3HAET HUKTO. B ux umciie ecTh 1 Takoii: «ITouemy
B KapOOHOBOM MEPHOAC HACEKOMBIC AOCTHIAMH pa3MepoB, MaKCHMAITh-
HBIX 33 BCIO MCTOPHIO KNacca (Hanpumep, cTpeko3a Meganeura ¢ pasma-
XOM KpbUIBEB 10 1 M)?» Cranpaprasiii orser («IToToMy 4TO B 310 BpeMmsl
CLIC HC CYIICCTBOBANO KOHKYPEHTOB M XHIIHUKOB B JIMLC JICTAIOIHX
T103BOHOYHBIX — HC TOJBKO TTHLl W JIETYIUX MBILICH, HO ¥ KPHLIATHIX
ALEPOB» ) BPA/L JIM MOXKHO C4ECTh IOCTATOYHBIM: THIAHTH3M HaCCKOMbIX
ObLII XapaKTepeH TONbKO Ui KapOoHa, M CyLIECTBa YTH BBIMEDIIH, KOT/A
A0 MOABICHUS IEPBIX NMePO3d6p06 OCTABAIOCH CLIE IPUMEPHO CTO MHJT-
nuoHoB (!) ner.

Oaxo w3 naubonce yGepurennubix 0ObACHCHHMI TakoBo. [IaBHBIM
(haKTOPOM, OrpaHNYUBAIOIIMM Pa3Mep Tella HACCKOMOTO (caMble KpyHHbIE
3 HUX — TPOTIMICCKHUC XKYKH-TONHA(DBI Pa3sMEPOM 4y Thb Gomblie KypPHHOTO
SAL@), CIUTAIOT OCOGEHHOCTH MX ABIXATEIBHON CHCTEMBI. «Kposb» Hace-
KOMBIX (FeM0IMM(a) JIMLLCHA JbIXATCIBHBIX IMIMCHTOB 1 HE YUYaCTBYET B
MEPCHOCE KMCIOPO/IA; ABIXAHKE JKE OCYIIECTRIAECTCS [PH MIOMOIH TPa-
Xe — BCTBALMXCH TPYOOICK, HEMOCPEACTBEHHO COCTMHAIOUINK KIETKH
BHYTPCHHUX OPraHOB C BO3yUIHOH cpeiod. Bosnyx BHyTpu TpaxeiiHon
TPYOKI HETIOABWKCH; NPHHYIMTCIBHON BEHTIIALNH, KaK B Pa3TUYHBIX
THIIaX JICrOYHBIX MCUIKOB, TaM HET, ¥ IPUTOK KUCI0POja BHYTPh TeNa (Tak
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e, KaK OTTOK YITIEKHCIIOTO Ta3a) POMCXOIUT 3a cueT THGy3un npu pas-
HULIE AAPYUANLHBIX OA8NeHUt 3TIX 2a306 Ha BHYTPCHHEM U BHEILHEM KOH-
nax TpyOku. Takod MeXaHM3M TOfaIM KHCJIOPOAA XECTKO OTPaHUYHBAET
JUIMHY TpaxeHHOH TpyOku (MakcMMasbHas AIMHA | JOCTaTOYHO IIPOCTO
BBIYMCIIAETCA «M3 QU3NKI)); TO3TOMY MaKCUMAJIBHBII pa3Mep Tesla CaMo-
rO HACEKOMOTO HE MOXET IPEBBILATh (B CEYEHWM) BEJMIHHBI 2/ , 4TO U
COCTaBJISIET HBIHE TO CaMOE «KyPHHOE SHI0» — pasMep xKyKa-romada®.
ITosromy cyniecTrBoBaHnE B kapOOHE TaKMX TMT'aHTOB, KaK CTPEKO3a-MeTa-
HEBPa WM OCHOBHas ee H00bIMa — dukmuonespudbl pasMepoM ¢ ronyos
(puc. 36), 3acTaBisieT IPEAIIONOKHUTD, YTO B T¢ BpeMEHa IapILHAJILHOE aB-
JIeHHE KUCIIOPO/ia B 3eMHOM arMocdepe ObUIO 3aMETHO BBILIE, 1EM HBIHE —
KaK OHO M JIOJDKHO OBITH TIPH 3aXOPOHEHHUH OOJIBLIMX KOJIHNIECTB HEOKHC-
JieHHOrO yrincpona. Keraty, BUIMMO, UMEHHO 3TO YBEIHM4YEHHE COOTHOLIIE-
mus O,/CO, B arMocdepe IIaHETH! BbI3BATIO OOPaTHBIA TaPHUKOBbIA 3(¢)-
¢ext, npuseaUMA K TOHABAaHCKOMY OJICICHCHUIO (KaK YK€ OfHaKIbI CITy-
4anoch B 10KeMOpHH).

IMosBneHMe B KOHLIE PAHHETO KapOOoHa (HAMIOP) KpbIIAMbIX HACEKOMbIX
BoOOIIE 6BUTO OTHNAM M3 KIIOYEBBIX COOBITHH B ICTOPHH XXH3HH Ha CYLIE.
Bes ucmopus nazemubix 3kocucmem — 3no GakmuiecKu UCMopus mpex
2PYRR HCUBHIX OP2AHUIMO8: COCYOUCMBIX DACMEHUT, HACEKOMbIX U NO-
360104NBIX-Mempanod (0 HUX peds noier B Iase 10), a Taroke UX B3au-
MofieiicTBIS MeXTy coboi. OroBopKa HacueT «KpBUIATHIX)» HACEKOMBIX HE
cnydaitHa: BooOIe-To nepBble HacckoMble (apXaudHble OpPMBI M3 MOA-
Kiacca nepeuunobeckpeliblx — Apterygota) HOSBUIINCE B IEBOHE, OQHAKO
HMEHHO C BO3HHKHOBEHHEM CIIOCOOHOCTH K IIOJNIETY Y KPBUIAThIX HaceKo-
MBIX (Toaknacc Pterygota) sta rpynma crajga caMo ImpoLBETAOIEH B
’KUBOTHOM IIapcTBe (ceifdac u3BecTHO Oo/lee MIJLTMOHA BHIOB — MHOIO
GospLIICc, 4eM BCEX TIPOYMX XKUBBIX CYIIECTB, BMECTE B3ATBIX).

B oTinune OT KPBUIBEB BCEX JIETAIOIMX TO3BOHOYHBIX KPBUIO Hace-
KOMOTO He SIBISETCs BUIOM3MEHEHHOH KOHEYHOCTBIO M IIPECTABsAET
coboit paspocuryrocs CKIaaKy KyTHKY/IbI TPYIHBIX CETMEHTOB, YKPEIIeH-
HYIO JKHJIKaMH — TIOJIBIMM KaHaJlaMU ¢ YTONUICHHBIMM CTEHKaMH, IO KO-
TOPBIM OCYIICCTBIISETCS KPOBOCHAOKCHUE KpbLiIa, IPOXOAAT HEPBBI H
tpaxen. Kak npeanonaraer A. I1. Pacauubia (1976), Kpbliarble Haceko-
MBIe TIPOU30ULIH OT IIPEJKOB, OOMTABLINX Ha JEPEBbAX U IMUTABIUMXCS
CO/IEP)KUMBIM ciopaHTHeB (puc. 36, 2). IIpu muTaHUK U HallaTeHUH XHILL-

* B n3pecTHOM (anracruueckoM pomase B. A. O6pydesa «Ilnytonus» (ap-
asoueMcst GaKTHYCCKH HAyYHO-NOMYISIPHOH KHUI'Ol O BBIMEPIUHMX XHBOTHBIX)
repoM CTaJKUBAKOTCA C OTPOMHBIMH, pa3MEPOM C CoOaKy, MypaBhiAMH — «L1aps-
MM FOPCKOit TpHpons. Hano 3aMeruTh, 4To pasHoo6pa3HbIX AMHO3aBPOB Ieo-
nor O6pydves onucal BIIONHE TPAMOTHO M PEANUCTHYHO, 8 BOT UCIHIOIMHCKHUE
MYPAaBbH — 3TO YK€ YuCTeias GpaHTazus.
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Puc. 36. Taneosoiickue HACEKOMbIC M THITOTETUYECKHE NTPEKH

KpblﬂaTbIX 1MACCKOMDBIX
ad— CTpCKO'}a l'[O}.lOTpSUIﬁ Megancurina: 6 - Z[l/lKTl/lOHCBpl/l[[ﬁ: 68— MI/ICXOIlTepPIZ[aL
2 — TUMOTCTUYECKUM npeaokK, }')OJICTBCHHblf/‘l COBpeMCHHblM UICTHHOXBOCTKAM
(mo ITonomapenko, 1980)

HHKOB (1ayKOOOPa3HbIX) OHU BBIHYIKICHBI ObLITH NPBIraTh C BETKH Ha BETKY
nim Ha 3emilio. QueBUAHOE MIPEUMYLLECTBO 0CO0EH, CIOCOOHBIX K 1aNb-
HEMY W TOUHOMY MPBIKKY M K KOHTPOJIIO 32 IOJI0KECHHEM Tella B BO3IyXE,
00yCIOBUIIO PA3BUTHE KPBUILEB. 3a4aTKH KPbLTLEEB B BUAC GOKOBBIX MJIa-
CTMHYATLIX BLIPOCTOB Ha IPY/IHBIX CETMCHTAX BOZHUKAIIM MMEHHO y KpyTI-
HBIX HAaCCKOMBIX, T. K. TIPH MaJIbIX pa3Mepax YBCIMUYEHHE TOBCPXHOCTH
T€J1a HEBBITO/IHO (M JUTMHA TIPIKKA, H 0COOEHHO CTro TOUHOCTh YMEHbINA-
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CTCs U3-3a BIIMAHMA BeTpa). HepaBHO Ob11 OTKpPBIT cIOCO6 npAMO aHamu-
3UPOBaTh COACPKUMOE THILCBAPUTENBHOTO TPAKTA MCKONACMEBIX Hace-
KOMBIX. biarogaps 3ToMy MOTHOCTBIO TOATBCPANIOCEH TIPEANONOKEHHE
0 TOM, YTO IICPBUYHBIM THIIOM NMUTAHUSA A HACCKOMBIX Obl1a NMaJIMHo-
¢arua (INTaHME MBUIBION U CHIOPAMM) W BBICACHIBAHME CCME3auaTKOB!
BBIICHHJIOCH, 9TO Y JIPEBHECHLIMX HACCKOMBIX KHLICYHHKH OYKBAJBHO
HaOMTHI MBLIBIOH. B 3axoponenusx o 70 % ceme3adaTkoB KOPAaHTOB
OKa3bIBAIOTCSA TIOBPEKICHHBIMH (BUIUMO, ANKTHOHCBPUAAMH).

ITepBbIc KpBINATBIC HACCKOMBIE JICTAMHM HE CITULIKOM Xopowo. Onu,
1o/1I06HO COBPCMEHHBIM nodénkam (Ephcmeroptera), uMenn He TONBKO
JVYHHOYHBIE, HO U UMArMHAJIbHBIC JIMHBKY (HMAro — KOHEYHas! CTaIusl
PasBUTHS HACEKOMOTO, KOT/1a OHO CIIOCOOHO K IOJICTY U Pa3MHOXKEHHIO).
st IMarMHanbHBIX JIMHEK HCOOXOIMMO COXPaHATh BHYTPH KPBLIA, MEXKy
CIIOSIMHM KYTHKY/IbI, )XHBYIO TKaHb; TAKOE KPBUIO TSHKEJIOC M HEYKITIOKeC
(HeapoM MOjIeHKH JTHILIB TOPXAIOT Haji CAMOM II0BEPXHOCTRIO PEKH, TJC
PasBMBAIOTCSA WX IMYMHKH ), OJHAKO BO BpCMea, KOTia CIiue He ObLIo BO3-
Oy WHHX XMIIHAKOB, Ty4LIETo He Tpebosanock. HacTosuyo peBoIIoLm o
BBI3BAJIO MOSABIEHUE CMpeko3 — HACEKOMBIX, OTKa3aBILWXCS OT UMAaru-
HaJIbHBIX JMHEK U TIPEBPATMBLINX KPBUIO B TOHKYIO JIETKYIO JABYCJIOM-
HYIO KYTHKY/y. 3TH BO3AYLIHbIC XHIIHHKY OKa3aJIMCh TAKMM kK¢ «abco-
JIIOTHBIM OPYXXHEM», KaK HEKOTJa 300IJIaHKTOH MUJIMMETPOBOTO pas-
MEPHOro Kijlacca, CIPOBOUUPOBABIIHN BEHICKUH (UTOIUIAHKTOHHBIH
KpH3UC (CM. JIONIOJTHEHHE K TaBe 6).

ITo mucHuto B. B. XKepuxuna (1990), iMEHHO CTPEKO3bI MOJHOCTBIO
YHHETOKHIN XapaKTePHYIO A1 KapOoHa (ayHy KpYIIHOpa3sMepHBIX OTKPhI-
TOXKHMBYIIMX NaaMHO(AroB THIAa JUKTHOHEBPH (3Ta CMcHa ObLTa OJHOM
M3 CaMBIX PE3KHX 33 BCIO HCTOPHIO KJIacca), 3aCTaBUB KPBLIATEIX HACEKO-
MBIX CIIEUMATIU3UPOBATLCA B ABYX HanpasiaeHusXx. O AMH BapHaHT —
COBEPUIEHCTBOBATh CBOH MOJICT (IPH 3TOM YMCHBIIASCH B pasMepax), a
TaKKe TUN MeTamMopdgo3a (osBICHIE MOMHOTO PCBPAIICHUS TO3BOJIAET
CrIpATaTh UCPBEOOPA3HYIO IMYMHKY H HENOABHXHYIO KYKOJIKY BHYTPH Cy0-
cTpara). ITa AMHUS IBOTIONHH TPUBCIIAa B KOHEUHOM CYETC K BO3HHKHOBE-
HMIO B Hayasie Mc30304 (Tpyac) Hanbonec NpoLBETAIOIMX HBIHC OTPSAIOB —
OBYKDbLIBIX N NePENOHYAMOKPbLIbIX, & YyTh NO3Ke — babouex. JIpyroi
BapMaHT — NEPCUTU K CKPHITHOMY 00pa3y ®M3HH (HalpuMep, BHYTPH
YK€ 3HAKOMOW HaM BaJICKHHKOOOPa3HOH «(TOJACTHIKH» KapOOHOBBIX Je-
COB), IPCBPATUB NIEPEHIOI0 APy KPHUIBEB B KPBILICOOPA3HO CKIIA/IbIBAC
MBIE XECTKHE HaJKPBLIbS, 3al[UIIAIONIME OT IOBPEKICHUH 3aIHIOLO T1apy,
KOTOpasi ¥ BBINIONHACT JieTaTenbHble hyHKunu. [To 3romMy myTH notwmm epui-
JIOHO8ble HACEKOMBIE, COXPAHAIOIME HEMOMHBIH MeTaMopdo3, — mapaka-
Hbl, NPAMOKDbBLIbIE U UX POACTBCHHUKH, & M3 HACEKOMBIX € TIOJIHBIM [Ipe-
BPalIEHHEM — JiCyKu, CaMblil OONBIION U3 COBPEMEHHBIX OTPsIOB (Oonee
100 TeIC. BUIOB), TIOABUBLIMIICS B HaYasIe TICPMH.
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Xors B KapOOHE yXKe CYIIECTBOBATH CTPEKO3bI U TIOJCHKH, THIMHKH
X (B OT/IMYHE OT COBPEMEHHBIX) GBLIH CYIIECTBAMH HE BOJHBIMH, a Ha-
3CMHBIMH. OCBOCHME HAaCEKOMBIMH IIPECHBIX BOI Ha4a/I0Ch JIHILb BO BTO-
PO¥ oNIoBHHE CTeMyIO1IEro (IEPMCKOTro) HepPHoia, KOTa OSBIIMCE OT-
PAIBL, UIMCIONINC BOHYIO THYMHKY, — 6€CHANKU, PYYetiluKiy, @ TAKXKE 10~
ACHKH COBPEMCHHOTO THNA (JIMYMHKH XXE CTPEKO3 MepecTanu ObiTh
Ha3CMHBIMH JIMIIG B M€3030¢). B aroii ces3u B. B. Xepuxun (1980) yka-
3bIBACT Ha CICAyIOmEe obcTosTeabeTBo. Kak n3Bectno, cMbIB pasnny-
HBIX BCLICCTB (MIPE/IC BCEr0 MUKPOINEMEHTOB) IOKEH CHIBHO oben-
HATH NOYBBI BONOPa3fenoB. B Hacrosuiee Bpemsa nogo6Hoe obennenne
CC/IH HC 1IPEOTBPAIACTCSA, TO 3aMETHO TOPMO3UTCS IIPAMBIM BBIHOCOM
BCILECTBA U3 BONOCMOB Ha CyIly KHBOTHBIMH (HanpPUMEp, a3oT U Goc-
(bop, CMBITBIE ¢ CywIn B MOpe, OKasbIBAIOTCS — IO IMIIEBBIM LIETAM — B
OpraHu3Max Crepsa puif, 3areM PHIGOAAHBIX MOPCKHX NTHI M B KOHEH-
HOM CHETC BO3BPAILAIOTCA Ha Cyly B (hopMe nTHubero nomera). B npe-
CHBIX BOJaX 3Ty (YHKLHIO BBIOIHSIOT IPEXKAC BCETO HACEKOMBIC, KOTO-
PEIC HMCIOT BOHBIX IMMHOK ¥ MMAro, CNOCOOHBIX K NalbHEMY PasfieTy
U3 BOJIOEMOB.

Hro xe KacaeTcs kapGoHa, KOT/ia HaCEKOMBIE ¢ BOIHBIMH THIHHKA-
MH, Cyisl IO BCEMY, OTCYTCTBOBAJIM, TO B T€ BpeMeHa OG¢AHCHIE NOYB Ha
BOZIOpasaenax (eciau TaM Bood1we GopMHpOBaIHCh HOYBLI) JIOKHO GbUIO
6B Ocobenno cunbnbM. He uckmiouero, 9to ¢opmupoBanue B nepmy,
1 0COBEHHO B TPHace, IOCTATOYHO OBHIbHOIM (ayHBI HaCEKOMBIX ¢ BOJ-
HBIMH JITIMHKAMHU CTAJI0 OOHUM M3 TeX (QaKTOpoB, KOTOPHIC H3MEHMIN
NOYBEHHYIO CHTYALHMIO Ha BOOPa3/ienax 1 MO3BOIMIM PACTUTENBHOCTH
Hadarh «HaCTYNICHNUE) Ha NCPBUYHBIC MyCTHIHU. BakHO mopgepKHyTD,
HTO 3TOT BLIHOC MHKPO3/IEMEHTOB HACEKOMBIMH MOT CHI'PATh 3Ch POJIb
TIEPBOrO TONMUKa — Janblie cucreMa OyJieT PasBUBATBCA ¢ HOIOKHTE b~
HO#t 06paTHOIA CBsI3bI0, H6O BO3HUKIIAA Ha BOZIOPA3/IeNax PacTUTENBHOCTD
CaMa ABJIACTCA MOLUIHEHIIMM DETYASTOPOM CTOKa. OKOHYATENbHO 3Ta
CHCTEMa MOIIa OQOPMHUTECS B MIO3HEM TPHACE, KOTIA MOSBMIHCEH IBYy-
KprUIbIC, MMEHHO TakHe WX NPEACTAaBUTENH, KaK, HAIIPUMED, KOMAPbl-
36onybr (Chironomidac) coMemator OTPOMHYI0 OHOMaccy co crnocob-
HOCTBIO K TalIbHEMY Pa3/IeTy (B TOM 9MCIIE 3a CUCT 1aCCHBHOTO NEPEHOCa
BETPOM).

OZRHO M3 CYLICCTBEHHBIX OTIHYHI 3KOCHCTEM ApEeBHUX (Maco30ii-
CKUX H ME€3030HCKHX) 03€p OT COBPEMEHHBIX — 3TO NOJIHOC OTCYTCTBHE
NOPYIHCENHBIX MAKPOGUMOE, 33 HCKIIIOUCHHEM XapOBBIX BOJIOPOCICH
(KOTOPBIC JACTIOHMPYIOT GHOTCHBI MOYTH Ha TIOPSAZIOK Xy3Ke, YEM TTOKPBI-
TOCeMCHHBIC). OCHOBHBIMM NMPOYLCHTAMH TaM CKOPCE BCETO GBLTH
T1aBAIOLIHE MATBI, IPHYCM B ME3030€ Oy 4HIIH PACIPOCTPaHEHHE BO-
AOPOCJICBBIC MaThl Ha KapKace U3 BLICLIMX pacTeHMi. B Tpuace 310 Obuin
nieépomelu — KpyIHHIE I1aBAIOILIME IAYHOBH/IHBIE (910-TO BpOME CHIIB-
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HO YBEJIMYEHHOTO HOTYWHUKA), TI0 BUly HAITOMHHAIOLIHE MOPCKOH OyH,
IJIC B POJIH BepXHel CUrHaTIbHON JTaMIIOUKU BBICTYIAET My9OK IUCTHEB U
CIIOPAHTHH; JHCThs, CKopee BCEro, IJIaBalH [0 OBEpXHOCTU BOIBI, 110~
CTCTIEHHO OTrHMBas ¢ BepunHsr®. Ha Kapkace U3 3THX NIayHOBHAHBIX
BO3HHMKA/IH IJIABAIOIHE OCTPOBA U3 MEJKHUX BOJAAHBIX MXOB W II€UEHOY-
HMKOB (THMNa JIOOMMOH aKBapUYMMCTAMH puyyul), a CHapyXH BCE 3TO
obpacTasio 3eJeHBMH BOAOPOCISIMH U nMaHobakrepusamu. Ha 3Tux ma-
TaXx cyuiecTBoBata boraras (ayHa 6€CIIO3BOHOIHBIX: B [1A/ICO30€ — CXOAI-
HBIE ¢ MHOTOHOXKaMH PacTUTEIbHOATHBIC 3BTUKAPIUHOMBI, TIO3KE —
pakooOpa3HbIe ¥ HACEKOMBIE.

IMTockonbky Bee POTOCHHTE3UPYIOIIHE CTPYKTYPBI OBLITH COCPEAOTO-
9eHBl Ha [IOBEPXHOCTH 03epa (a AHO OBLIO K TOMY K€ €llI€ H 3aTE€HEHO),
I'MITOJJMMHHOH ITOYTH Beeraa Obim acguxcbim v OC3KU3HEHHBIM, a 03€pa
Jerko dBrpodunuposanucs. ONHAKO B HENOCPEACTBEHHOH OAM30CTH OT
NIaBalOIErO MaTa KOHIEHTpaLksl KHCIOPO/a B Bojie MOmIa OpITh O4EHD
BEICOKa. BO3M0OXHO, IMEHHO 3TUM OOBSCHAETCS IIPHCY TCTBUE B COCTABC
(ayHbl SBTpOQHBIX (Cyas [0 COCTaBy OTIOXKEHHH) ME3030HCKHX 03¢p
11EOTO PpsAa Iyl HaCEKOMBIX, AB/IOUUXCS HbIHE peodnaamu (00H-
TareIsMu OBICTPBIX, 6OraThIX KHCIOPOAOM PeK 1 pyuseB). Kpome Toro, B
cocTaBe 3THX (ayH KOMOMHHPYOTCS KakK TPECHOBOAHBIC QOPMBI, HMEIO-
WMe ajanTtanydy K BOGHOMY o0pasy KH3HHM, TaK M Ha3eMHBIE (KOTOPbIE
MOTJIM «XOMTh MEUIKOMY T10 TIOBEPXHOCTH ITABAIOIIETO Mara). ITH UMEB-
LIKE OrPOMHYI0 GHoMaccy U Gorarble XUBOTHBIM OEIKOM «I1JIaBy9IHE OC-
TPOBA» MOIIM COCTABJIATH OCHOBY ITHTaHMA I MHOTHX II03BOHOYHBIX,
BKJIIO4as ¥ JHHO3aBPoB. OKOHYATEIEHO IKOCUCTEMBI TAKOTO THIIa HCHE3-
JIM JIMLIb B KalHO30€, KOTja Ha THE BOJOEMOB BO3HHKIIM 3aPOCIH NOTPy-
KCHHBIX MaKpPO(QHTOB U3 MOKPHITOCECMEHHBIX (TUIIA JIONEH ), PE3KO YBE-
JMYUBLIHE pa3HooOpasHe M yCTOHYHUBOCTH NMPECHOBOJHBIX 3KOCHCTEM.
3rto u gano A. T. TloHOMapeHKO OCHOBAaHHUE Pa3jeUTh BCIO MCTOPHIO
KOHTHHCHTAJILHBIX BOJOEMOB Ha /iBa 3Tana: Ne pBB H — OT HOKeMOpus
J10 CEpEAMHBI NasieoreHa (KoIaa OCHOBHBIMHU NIPOYIIEHTaMH OBIIM MaTB,
crnepBa NPUKPEIUICHHBIE, 3aTeM ILIaBaloIIME), @ BTOP O — OT cepeiu-
HBbI ITAJIEOTeHa JIO HACTOSINErO BPEMEHH (KOrja 3Ty pojk CTaju MIParh
MorpyXeHHble MaKpO(HUTHI).

¥ Cpavana mwieBpoMeiin cuntanich rejiopuramu. OnHako notoM obpaTimn
BHHMaHHE HA TO, YTO 3TH PACTEHHS NOYTH BCENA BCTPEYAIOTCSA B MCKONIAEMOM
COCTOSHUU IOJHOCTBIO, BMECTE C HEIIOBPEXK IEHHOI KopHEROi cucTeMoid. Takor
THIl 32XOPOHEHHA XapaKTepeH UMEHHO VTS CBODOHOMIABAOMMX GOPM.



I'masa 10

Ilo3aunii naneo3oit — paHumnii Me3030ii:
IBOJIIOHHS Ha3eMHBIX II03BOHOYHBIX (1).
AHaMHHMH M aMHHOTHI. [IBe JIHHHM AaMHHOT —
TepoMop(pHasi  3aBpomopdHas

s

Mei paccTanuck ¢ caMbIMH NIEPBBIMH TETPAIONAMH (IEBOHCKOM HX-
THOCTCTOH ¥ POACTBEHHBIMH €l Gopmami), koraa Te... UyTh ObLIO HC
CKasall: «...AC/IaJIU MepBble wary no cymey». Ho Mbl Bexs teneps 3Ha-
€M, YTO T€ CyICCTBA ObLIM YHCTO BOAHBIME. [103TOMY BBIpaxych Gonee
OCTOPOXHO! «...MONYYH/IM NPUHIMITHAIBHYIO BO3MOXHOCTD TIEPHO/IH-
HCCKM MOKMJATh BOAHYIO cpeny». [la u uTo oHH, coGCTBEHHO roBop4,
mornu Obl HAHTH Ha TOH CylIIC, KPOMC MePerpy30K H3-3a MHOTOKPATHO-
TO YBEJIMYCHHS COOCTBEHHOTO BCCa, TEIIOBOTO yiapa Jja CMEPTOHOC-
HOTO 06c3BOXMBanMA opranusma?.. [Tumy? Kakyro numy — B JieBOH-
ckoM-To nieprosic? B obmem, B 1CBOHE 11eleHaNPaBICHHBIN «BBIXO] Ha
cyury» 611 b1 maXke He aBaHTIOPOH, @ YEM-TO O PA3PSLY Ma3OXU3Ma.
Ecrb natumnanas KoHeYHOCTD, MO3BOMSIOMAs IPH HEOOXOMHMOCTH Tie-
PENONI3TH M3 COBCCM YXKE IIEPCCOXIIEH JIyXKH B HE COBCEM IEPECOXLIYIO,
U JIajIHO. ..

CwTyanus NpHHIMMHATEHO M3MCHWIIACH C Hadana KapOoHa, Korja B
YKC 3HAKOMBIX HaM «/I€CaX-BOIoecMax» BO3HUKIIa Oorarast (ayHa M3 aM-
(bubOHOTHHCCKUX H HA3CMHBIX WICHHCTOHOTHX (T1ayKoOBpasHbIe, MHOTO-
HOXKH, 3 TTOTOM H HACEKOMBIE); 32 3TOT PECYPC YIKE CTOMIIO MOBOPOTHCS.
Cpenn kapbonosbix ampubuit noswsiores nebonpuve (Mence 1 M), mo-
XOXHE Ha COBPEMCHHBIX caiamandp aHTPAKO3aBPBI, UMEIONHC HECOM-
HCHHBIC IIPUCTIOCOBICHIS K HA3EMHO# XKH3HHU N SBHO OPUEHTHPOBAHHbIE
Ha nHTaHue OeCro3BOHOUHBIMY (3 HC PHIOOH, Kak MX Honee KpymHbIe
poACTBeHHNKH). IMCHHO aHTPaKO3aBPOB CYHTAIOT IPEAKAMH PENTHIHIY;
TICPBBIC PEITH/IMH ~ KaDOOHOBBIC KANMOPUHUObL — HATIOMHHAJIY 110 BHELI-
HEMY BUIly KPYIHBIX Ayepuy, IPHUIEM, Cy/Is 110 CTPOCHUIO UX 9ENIOCT-
HOTO anmnapara, OHY CHENUATN3UPOBATHCH UMEHHO Ha MUTAHUY HACCKO-
MbIMH. Bripodcm, He Oyaem 3aberars Brepen.

> Panbuie Bee 9TH GopMbi, HMEIOLIME TPU3HAKM KAK PENTHIHIA, TAK 1 aM(u-
6uit, 0GbenuusM B 0coObIH nIONKIACC bampaxo3aepos, HO HBIHE CYUTAIOT, YTO
Garpaxo3arpsl — cOOpHasi IPyillIa, U HA3BAHUE DTO HE YNOTPEGIISIETCS.
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YeM 00baCHMTL HTOYOBBIH IBOIIOLIMOHHBIN HeycTiex aMmpuouil? Beas
HTOT KJIACC POIBETAN JIHIIL B KAPOOHOBOM MEPHO/E (LIPHYEM TOIBKO HA
TepPUTOPUH TOTJAIIHUX TPONHUKOB, B EBpaMcpyy; HM B AHrapuje, HU B
T'oHBaHe O CHIO IOpY HE HAMICHO HH eIMHON KOCTOYKH KapbOHOBOTO
Bo3pacra’'), Kormna y Hero He ObUIO KOHKYPCHTOB. A BO BCE OCTAJIbLHbIC
BpeMeHa aM(PuOUH 3aHHMAanK cyry60 NOMYHHCHHOE IIOIOKEHHE B DKO-
CHCTEMax — Kak Ha3eMHBIX, TaK U npecHOBOAHEIX. Cynd 1o BeeMy, aMpu-
Ouit cryOmia paxe He obnuraTHas CBA3b ¢ BOJAOH (OHHM HE BHIpaboTanH
Al ¥ Pa3MHOXKAIOTCA HKPOH), a HEHCIPAaBUMOE HECOBEPLIECHECTBO HX
JBIXATEIbHOM CHCTCMBI, OPEIONPEACTHBIICE 1ICYI0 [Eb NPEHCTIPHAT-
HEWIIHX aHATOMO-(U3HUOIOTHYCCKHUX CICACTBHM. [laBaliTe 10 HOPAMKY.

W13 Kypca 300T0THH BB LOJDKHBI IOMHHTB, YTO JIATYLIKA HE HMEET HH
pebep, Hit tuagparMel. [1o3TOMy OHa (B OTIIHYME OT Hac) — HecllocoOHa
JeNaTh BJIOX, YBCITHYMBAsA 0OBEM 3aMKHYTOH I'PYIHOH IIOJOCTH, U BEI-
HYX/ICHA HarHeTaTk BO3JyX B JICTKHEC KpaHHEC HECOBEPLIEHHBIM CIIOCO-
GoM: HaGupark Cro B POTOBYIO HOJNOCTE, 3aMBIKATh CC, 4 IIOTOM «IIPOIIIa-
TBIBATHY» BO3AYX, OJHHMAs THO POTOBOH MOJIOCTH U COKpaIas ee 0ObeM.
Wrax, nerouHoe ablxadue y aMpubuit pa3BuTo cinabo.

CnaboeTh JIETOYHOro ABIXaHH He TI03BONAeT aMPiOUsIM 0¢BOOOIUTD
OT AbIXATeIbHBIX GYHKIHA koxy. OO0 5TOM OOBIMHO YHOMHHAKOT B TOH
CBSA3H, YTO 3eMHOB00HbIE TOTKHBI BCCT/Ia COXPAHATE IOKPOBbI BI1aXHEI-
My (MMCHHO B DTO# BJIArc # pacTBOPAETES BO3AYLUHBIH KHCIIOPOJ, «BCa-
CHIBAEMBIil» 3aTCM KOXei), a IOTOMY OHH HaBeeIjla IPHKOBaHbl K BOJE.
OyHako 370 eme nonbeasl. Xyxe Jpyroe: He 0CBOOOIHB OT JIbIXaTCllb-
HBIX (YHKIMH KOXY, HEBO3MOXHO H30JHPOBaTh APYT OT Apyra 60151101
M MaJIbIH KPYyTH KPOBOOOPAIIEHHNS U OTICIUTE BEHO3HYI0 KPOBb OT apTe-
puanbHOi. [ToABICHUE JICTKUX Y TETPAIO/ NPHBENO K BOSHHKHOBEHHIO
JBYX KPYroB KpOBOOOpAILEHHS; NIPH 3TOM IIpaBasd CTOPOHA CePALA CTa-
HOBHTCS «BEHO3HOM», & JICBAas — «apTepHalbHOMy. Y ampubuil cepale
TPeXKaMEepHOC — 1BA MPCACCPANS 1 XKEIYL0YCK; y PenTHINH (hopMab-
HO!) TOXE TpeXKaMepHOE, HO B JKEJTY[04YKE BOZHHMKAcT HellojHas mpo-
JOJIbHAS TeperopoiKka, eAias ero Ha «(BCHO3HYI0» U «apPTCpHaIbHYIOoN
MONOBHHBL. B xo1¢ jmanbHeiieid 3BOMIONNH IEPEropoaKa CTAHOBHTCA
HOJHOH, a Cep/lc — YETBIPEXKAMCPHLIM (XOTA Y KPOKOIMJIOB, ITHI| H
MIICKOTIHTAIOIHX DTO MPOHCXOAUT HO-pa3Homy). ¥ amdubuit xe kucno-
PO MPHHOCAT B CEPALIC BEHBI, HAYLIHE HE TONLKO OT JIETKUX (Malbli
KPYT), HO ¥ OT KOXH (6ONBIIOH KPyT), HO3TOMY 6ECCMBICTICHHO CO3/1aBaTh

51 3T0 0co0eHHO HHTEPECHO Ha (BJOHE TOTO, YTO PaHEe, B IEBOHE, CYLIECTBY-
10T HaXOJKH aMGpuOuil 1 3a upejesaMm TPOLUMYECKOTO 110sica, HallpuMep B ABCT-
panuu. Jleno B Tom, uro geBoHckue aMbUOMM ObUIM eule CyIECTBAMH YHCTO
BOJHBIMM, 2 B BOJIE, KAK U3BECTHO, TEMIIEPaTypHbLE Hepenabl MeXLy KIMMaTH-
YECKHMMH 30HAMH CHIIBHO BbIPOBHEHBI.
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KaKy10-1100 Neperopoiky Mexly IpaBoil U JICBOH 110JOBHHAMM xKemy-
Jl04Ka: KpOBb B CepIIlic Beeraa OyaeT CMEITaHHOI — apTepHanbHO-BCHO3-
HoH. [loka KpoBb HC pasac/ieHa Ha apTCPHaLHY IO H BEHO3HYIO, YPOBCHL
JUCPreTeckoro 00MeHa opraHnsma Oy1eT IPHHIMIHANBHO HECBLICOKHM.
K 1oMy 3KC 11py 110CTOAHHO BIa)HBIX TOKPOBAX K060 MOBBILIEHHE TEM-
leparyphbi T¢jta GyACT TyT K€ CBOAMTECS Ha HET 3a CYET OBEPXHOCTHOTO
HCIIAPCHUS (TCPMUYCCKOC OXJIaxIcHKe). Bee 910 onnocTsio 3aKphIBacT
aMOUOUAM 11y Th K JOCTHXKEHHIIO A100bIX BHIPHAHTOB IHAOTEPMHH («Tel-
JNIOKPOBHOCTH» )™ — ¢ MOHATHBIMHU 3BOJIIOIIMOHHBIMY [OCIEACTBUAMH.

ITockoubKy €AMIICTBEHHO JOCTYIHBIM LA aM(HOHi crocoBboM Ha-
HOJIHCHHA JICTKUX ABIACTCA «1IPOITATLIBAHNE) BO3AYXa (CYJISApHOE AbI-
XaHHe), 1M HCOOXOMMO COXPAHATH «MONYENIOCTHOR HACOCY, ONHIMA-
IOLHH 1 ONyCKaIoWMi IHO POTOBOI onocTH. Ero pasMemchue Tpebyer
cucundunucckoit («iAryiadscit») GopMEl yepena — ouels UIMPOKOH U
prnuocHyToH. Tlpu 3TOM yeniocTHas MycKyaaTypa OKasblBacTes pas-
MCIICHHOH KPaiHC HCBBITOAHBIM 00Pa3OM: ¢€ MOXKHO [OACOCHAHHHTD
ML K CAMOMY HCIBHOCTHOMY CyCTaBY, € 3a)Hei ¢ro cropoust. [onyyaro-
WHHCS B pe3ysTare puiyar GyaeT kpaiine Hedh(EKTHBEH — BCe paBHO
KaK CCJivt Obl MbI 3aTBOPAIIH ABEPb, YIIUPAACH HE B PYUKY, & OKOJIO 1CTEb.
JL1s T0ro yToOb! pA3BUBATL IPH HOMO LK TAKUX YCIIOCTEI CKOJIb-HUOYID
IIPWIMHHBIC yCHIIUA, TIPUXONUTCS HAPAIMBaTh 0OBEM YCITIOCTHOM Myc-
KyIarypbi; B MTOIC DTa MyCKYJIaTypa 3aHMMAcT NPAKTHYCCKH BCE NPo-
CTPaHCTBO Yepcua, HC OCTABJISIA MCCTA JUid MO3roBoOi kopobku. Cieno-
BarcibHO, aMPUONM — CYImICCTBA IPHHIMIHANLHO «BE3MO3IIBICY, 1 TO
3aKPBIBACT UM IIYTDh K CROXKHBIM (HOPMaM [IOBCACHHUS.

[TousTHo, 4TO GOPOTHES (B YBOIIOIMOHHOM CMEICIE) CO BCEM STHM
KOMILICKCOM HCUPHATHOCTCH HA/I0 MYTECM PaJHKaIBHOM nepeeTpoiiku
ABIXATCILION CHCTCMBI. AHAIU3UPYS ICPEXOA OT aMGuOHil K penTim-
aM, H. H. Mopranckuii (1977) BeinBrayn cBOM NpHHIMA K1I0YeBOr0
apoMop(03a: H3MCHCHHC B OXHOI CHCTCME OPTAHOB BEJET K ETOMY
KaCkaly 110CJICAOBATCIBHBIX NIPOTPCCCHBHBIX NMEPECTPOCK BCETO OpTa-
HH3MA.

JlocTarouno HamaauTh HOPMAIBLHOE JIEFOYHOC ABIXAHHC (u3MeEHUB
06bCM rPyAHOH MONOCTH), YTOOBI IPHBEACHHBIC BBIIIE IENOYKH HAYaiu
«PACKPY4YHBATBLCS B 0OpaTHyI0 CTOPOHY. YOpaB «MoueiI0eTHOI HACOC,
MOKHO C/ICTATH HCPCL BHCOKHM H y3KHM, MOIBCCTH XKCBATEILHYIO MYCKY -
JaTypy K YCIIOCTH HE C3a/IH, @ CBCPXY (KaK y HAac ¢ BAMH), YMEHBILIHUTD — 32
CYCT YIY4IICHUA pbivara — ce 00beM U OTHaTh 0CBOOONMBLIEECS MECTO

* BeebMa cBoeoGpasHas JHAOTEPMHUS BOSHUKAET Jase y HEKOTOPBIX pbID —
BBICOKOCKOPOCTHBIX XHIUIHUKOB BPOJIE TYHLA WIIM MEY-PhIOBL, HO KaK pa3 y phI6-
T0, € UX JBYXKaMEPHBIM CEPULEM H e/IMHCTBEHHbIM KPYTOM KPOBOOOpallleHuS,
KpOBb PA3JICIICHa 114 BEHO3HYIO M apTEPUABHYIO H3HAYAILHO!
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noa «Mo3ru». KpoMme Toro, Takoe pacronoXKCHUC KCBATCIBHBIX MBIIII]
[O3BOJIMT B JIAJILHEHIIIEM HE TOJNBKO YACPKHBATH CXBaueHHYIO 1004y,
HO U nepexeBrIBaTh nHIMy (puc. 37). Ecnu ocBOOOANTE KOXKY OT JBIXa-
TCHBHBIX (YHKIHH, TO OYyAET BOBMOXHOCTL PA3eNUTh KPYTH KPOBOOO-
palEHNs H pe3K0 HHTEHCH(HIIMPOBATE OOMCH BEICCTB. DTH HHXKCHEP-
Hbl€ pellleHHs BIIOJIHE OJ{HO3HAYHbI, paBHO Kak M HEOOXOAMMOCTh O/ETh
HKPHHKY 0¢000if 0001104K0li (aMHUOHOM), KaK OBl CO3/ar0IICH Lid 3a-
POBIllA MAJICHBKHH HCKYCCTBECHHBIH BOLOCM U JeNaloLIeil ero pa3BuTHe
HE3aBHCHMEBIM OT BOJHOHM cpennl. Orcrona GyHIaMEeHTaNBHOE pa3/erie-
HHE MO3BOHOYHBIX HA «IPHKOBAaHHBIX K BOjie» anamihuil (ped 1 aMpu-
OHil) M «MCTHHHO CYXOMYTHBIX» amHuom (PENTHINHA, IITHII U MITEKOIH-
TaOIMX). A BOT JaNbllIC HAUHHAETCA HHTEPECHCHILNI 3BOTIOITMOHHBIN
BBIOOD: BApHAHTOB — /1B4, B 0OOHX €CTh CBOM IUIIOCH! H MHHYCHI.

Puc. 37. PaclionoxeHHe xeBATENBHON MYCKYJIATyphlL:
a — nabUPUHTOLOHT Ichthyostega; 6 — IPUMUTHBHAA KaOTOpUHOMOp(Has
penrthnns Paleothyrus

(1o Norman, 1994)

I'maBuas npobiema, KOTOPYIO HaM NPEACTOMT PELIATh Tellepb, KOTna
OCYILIECTBIICH HACTOANMHA BBIXO/ Ha CyIY, — 3TO 3KOHOMHA Bonbl. Bos-
HHKACT BOIIPOC: KaK HaM OBITh € KOXeH, T0OCTaBLIEHCS B HACJIEACTBO OT
aM(pnOMif — MATKOH 1 BIIaxHOMH, Goraroil xkenezamMn? MoxHO ¢ MoJIHoe-
TBIO 3aH30JIMPOBATh, CO3/1aB HAa TIOBEPXHOCTH BOJOHCIIPOHHLAEMEIH po-
rOBOH CNOH, a MOXKHO JIUILIL MOAHQHIIMPOBATL, COXPAHUB CC OCHOBHBIC
xapakrepueTHky. O0a pellieHHs BHOJIHE PEaiN3yeMBbl, H KaXKI0€ U3 HUX
BJICYCT 32 c000i LIENYIO 1CTh (PH3HONOTHYECKHX CIECTBHH.

Co3naB Cyxylo KOXKY C pOTOBBIM HOKDBITHEM, Mbl CBOJIMM K MUHHMY-
MY MOTCPH BJIaTrH: OPraHu3M CTAHOBHUTCS TPAKTHYCCKH HC3aBHCHMBIM OT
BHEIIHNX HCTOYHHMKOB BOJBI (KaK OJICTHIC B «ITYCTHIHHBIC CKaaHApE»
repod panractHucckoro pomana @. Xepbepra «/lroHay ). OnHako 3a ynob-
CTBO HAJ[0 NJIATHTh.

Bo-mepBbIX, HEOOXOMHUMO MEPECTPONTE BBUICIHUTCILHYI CHCTCMY.
MMoukn amMPuONHA GYHKLUHOHATLHO HE OTIIMYAIOTES OT PHIObHX H Mpen-
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HA3HAYCHBL JUTA BLIBCJICHHA U3 OPraHk3Ma 30BITKa BOABI (KOTOPYIO TOT
TIOCTOAHHO «HACACKIBACT» 3d CYCT OCMOCA U3 2Unomoluyeckoll BHEIIHEN
cpeapr). [Ipobinema ynanenus KOHCYHOTO NPOLYKTA GCIKOBOTO 06MeHa —
BCCHMa TOKCHYHOW MOYCBHUHEI CO(NH,), - pemraercs B aToM ciryuae aic-
MCHTApHO: CC 1IPOCTO PACTBOPSIOT B BOASHOM MOTOKE, KOTOPBIA Tak u
TaK [TOCTOAHHO «TeYeT CKBO3L Opranu3my. MHoe feno, korna Mbl Hayk-
HAacM SKOHOMMTE BOLY, IOTpeOias ee 1o MUHHMYMY. (JIerko cosmare Ka-
HaJIM3aHI0 B HACC/ICHHOM IIYHKTC, CTOAIIEM Ha PeKe. A 4TO E/aTh, CCiH
B TBOCM pacloOpXXCHHH JHLLIb apTe3uanckuii konogen?) Torma «1ovkn
BBIBE/ICHUA» HEOOXOIMMO 3aMCHHITD Ha «II0YKH cOEpexKeHHAY, NpHU3BaH-
HBIC BRIBOANTH BO BHELIHIOIO CPEy KaK MOXHO MEHBLIC BOABL. [Tpy 5TOM
IPUXOIHTCA MEHATE KOHEUHBIH IPOYKT O€IKOBOTO 00MEHA ¢ MOUCBHHBI
Ha MEHCE TOKCHYHYIO MOYEBYIO KHCJIOTY, & 3TOT AOTIOIHUTCIBHBIH «TeX-
HOJIOTHY CCKUI [HKI» BEChMa YHEPTOCMOK®?,

Bo-BTopeix (11 5T0 faxe Gosice BaxHO), cyxas, THLICHHAS Kee3 KOKa
€O3/1aCT GOJIbLINE TPYAHOCTH C TEPMOPETYNIAIMEH; IPH KU3HH Ha cyue,
Ie 0OBIUHbI PE3KKe TeMICpaTypHBe Hepenabl, 9Ta npobneMa — ogHa
U3 BaKHCHWNX. C rofibIMy, OpOrOBEBUIMMH HOKPOBAMH HEJICTKO ocy-
IECTBIATL i TEIUIOM3O0IANMIO (B X0n0x), 1 TeriocOpoc (B xapy). Bor
TTOYCMY JUISl 3TOH DBOIIONHOHHON JIHHHY Ny Th K JOCTHXCHUIO FOMO#i0-
TePMHHU (LOJICPKAHHIO IOCTOAHHOMN, HE3aBHCHMOI OT BHELIHCH cpe-
Abl TCMIEPATYPBI T€JIA) CCIIK M HC 3aKPBIT MOJIHOCTBIO, TO OY€EHE CHIIb-
HO 3aTpYyJHEH,

OTKa3aBIIKCh OT SKOHOMUH BOJBI H OCTABHB KOXY JKCJIE3UCTON, HC
OPOrOBEBIICH, MBI IIOJTYYHM MHOTO HOBBIX BO3MOXHOCTEI!. KOXKHBIC JKe-
JIC3bI MOXHO NIPCBPATHTE B BOJIOCKH, BBINIONHSAIOLINE OCS3aTCIBHBIC (GyHK-
LMK (3 CHCJAB 3TH BOJIOCKH JOCTATOYHO TYCTBIMH, CO3/aTh TEMIOH30-
JIHPYIOLMH TOKPOB — 1EPCTh), WK B JONONHHUTEBHBIN Oprat Bbijenc-
HUA — AOTOBBIC XKCJIC3bI, KOTOPBIC SABIAIOTCA CIUE M TEPMOPETYIATOPOM
(0T, MCHAPAACE, OXJIAXKAACT OBEPXHOCTH TENA), HIIH B MIICYHBIC (n3me-
HUB COCTaB HX BBIJICIICHHI ),4TOOB! BBIKAPMIIMBATE € HX TIOMOLIBIO eTe-
Heled. B 9Toi sBontonuonnoit nuHmu ¢ ee TCPMOPETYIAATOPHBIME BO3-
MOXHOCTAMH [OABJICHUEC TOMOHOTEPMUH NPOCTO HampamuBaetcs. Tak
OHO ¥ ObUIO Ha caMoM fieiie. [IpaBia, 10 CTEIICHH 3aBHCHMOCTH OT HCTOU-
HHKOB BOJIbI OTH CYILIECTBA HE CIMIIKOM MIPEBOCXOAMIH aMpubUii, HO Beab
3a BCE B OTOM MUPC IIPHXOMHUTCS IUIATUTE. A C APYTrOH CTOPOHBI, pa3 yix
BHYTPCHHAA CpClia OPraHu3Ma BCe paBHO Oy/ET CYLICCTBOBAT KaK Gbl B
TIOCTOAHHOM BOZIAHOM TOKC, HET Hy (bl PANKAILHO ICPECTPAHBATH [10Y-
KU Ha «BOJOCOEPETAIOLLYIO TCXHONOTHION H BOBHTHCA CO CMEHOI! KOHEY-
HOTO LIPOAYKTa a30THOro 0OMeHa!

U Y HaC€KOMBIX, [TOLWIEALIMX [10 ITYTH U30JA MM IIOKPOBOB ¥ 3KOHOM MU BOJBI,
KOHCYHBIM HPOAYKTOM 6enxosoro obMena TaKXe ABIACTCA MOoueBas KMCJIOTa.
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Yo e 3TO 33 «/IBE HBOJIOIIHOHHEIC IMHUN» ? TpauIIdOHHEIH B31IsT
Ha 3BOJIIOIHIO PENITHIINHA — OH 1 CETOIHA OTPaXeH BO MHOTHX Y4¢OHHKAX —
MIPE/IIONAracT, YTO OT KAKHX-TO aHTPAK03aBPOB (31€Ch YaCTO Ha3bIBAIOT
celmMypuio, MMCBILIYIO YXE PCUTHIHIHOE CTPOCHHUE YCIIOCTH H TPY/IHOH
KJIETKH, IPUTOHOM 1Ist peOCPHOTO ABIXaHus, HO ellie He pacCTaBUIyIoCs
¢ BOJOH — JINYHHKH €€ TAK M OCTABATHCH «TOJIOBACTHKAMM) € HAPYXHBI-
MH xabpaMi ) IPOHCXOUT HEKHH THHIOTETHYECKUH «001IMiA PeaoK mpe-
CMBIKAIOIIUXCS», KOTOPbIH 00NagacT yxe BceM HabopoM pCITHITHAHBIX
MIPH3HAKOB (BOJOHCIIPOHUIIAEMOM KOXKEH, MOYKAMH COCPEMEHH U T. 1.).
Ot Hero-To U OCpyT HAYaTIO OCHOBHbIE 3BONIOIIHOHHBIC BCTBH 3TOTO KJIac-
ca — anancudsl, curancuodsl, ouancudsl W 38pUANCUObL; ITHM IPYIIIAM
3a4aCcTyIO IPUAAIOT cTaTyc mo/ikaaccoB. OHM BbIICICHBI HA OCHOBE TOTO,
KaKUM CII0c000M B Ka)JIOM M3 HHX TPaHC(HOPMHPOBAJICS HCXOMHBIH
cTeraJbHbIA (KPBIUCBHAHBINA) yepen NabHPHHTOOHTOB (puc. 38).
VY anancup (Cona OTHOCATCA Yepenaxu W PAJ BHIMEPIIHX TPy, HALIPH-
MEp, Hapeua3aspsl) COXPaHACTCA UCXOMHBII THI Yepena — MACCHBHEIH,
JNHLIEHHBIHA 00JIerYaomnX KOHCTPYKIIHIO OTBEPCTHH. Y CHHAIICH] — «36e-
poobpa3sHbix Aweposy , Ybu 3y6nl Obutn guddhepeHInpOoBaHE! 1o Gopme
1 QYHKUMAM (nenuko3aspos N 60iec pOABHRYTEIX mepancuo, KOTOPHIX
TPaARIMOHHO CYMTAIOT NPEAKAMH MIICKOIHTAIONINX), BO3HHKAET OJHO
BHCOYHOE OKHO, OT KPaeB KOTOPOTO OTXOMIAT YETIOCTHBIC MBILLIIB, M SIHH-
CTBCHHAA CKYJIOBAS Iyra. Y AHaTCH 1 e BOSHHKAIOT JiBa BHCOUHBIX OKHA
H, COOTBETCTBEHHO, JIBC CKYMOBBLIC JYTH — BEpXHAA M HixHAA. K aToi
rpyIHie MIPUHAUICKHUT OOJBLIMHCTBO PEITHIHMN, KAK COBPCMCHHBIX (f1ue-
PHIIBI CO 3MesaMLU, 2ammepui 1 KPOKOIMIIB]), TAK 1 BEIMEPLUKX (JIHHO32B-
pBI, nTepo3aBphl). K aBpuancunaM orHOCIT HECKOJILKO BEIMEPIINX MO~
CKHX Ipynn (MXTHO3aBPEI, TUIE3H03aBPhl H POACTBEHHLIC HM HOMO3A6Pbl,
naaxkodoumsl); NX YEpena UMCIOT ¢IMHCTBCHHOC BHCOUHOE OKHO, HO 00-
pasyercs OHO MHBIM, 4¢M Yy CHHamcHi, obpazom™. Heobxogumo 3ame-
THTb, 4TO Yepera MICKOMHUTAIOMINX U ITHI MOTYT OBITh OTHECEHBI COOT-
BCTCTBCHHO K CHHAlICHJHOMY M JIHAlICHIHOMY THIIaM — YTO OTPaxKaer
TIPOMCXOXK/IEHNE 3THX BBICIINX TCTPano/l.

Opnnaxo cme B cepeaune npounaoro Beka T. I'excnu, apyr u enosu-
BI>KHUK Y. JlapBHHa, IpoBEJl aHATOMHYECKOE CPAaBHEHHE YETRIPEX Kilac-
COB TCTPAIOA, YTOOB YCTAHOBHUTE, KTO YbHM TPEIKOM sBiscres. [iy6o-
KOC CXOJICTBO ITHII M PCITHIIHH YKE B TC BpPEMEHA HE BBI3BIBAIIO 0COOBIX
COMHCHHH; KOT/Ia TOBOPAT, YTO «ITHI(El — BCCTO JIMILE NPOABUHYTAS W
CHJIBHO CTICI{HAIM3UPOBAHHAA TpYIa PENTHIHNY, 3TO, B 00LICM U 11C-

4 Psin mccueyoBateliel cCHHTaeT SBPUATICHIHBIA THIT Yepena JM b MoAnQH-
KauMeil anancuaHoIo, KOTOPYIO pa3Hble MPYIIBI BOIHbBIX PEITHIMI IpHodpeTa-
11 HEe3aBHCHMO. TTpH TakoM NOHMMAaHUM «OBPHANICHABI CTAHOBATCA MCKYCCT-
BEHHOH, cOopHO# rpynmoii (Bpoje 3HAKOMBIX HAM «CEMCHHBIX 11AIJOPOTHHKOBY ).
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JIOM, COOTBCTCTBYET HCTHHE. [ekenn 06paTiit BHUMaHHC 1 Ha MCHee Oue-
BHITHOC, HO BCCHbMa CYLIIECTBEHHOE CXOJ/ICTBO MIICKOTIMTAIOINX (MaMMA-
suti) € aM@uOUsMU. 3TO €XOICTBO OH BHJICH B CTPOCHHH KOXH (MATKOH U
Doraroil xenc3aMu) M HOUYEK, BRUICIAIOIIMX MOYCBHHY (y PENTHIMI ¢
OTUIAMM ITOYKH BBIACIISIOT MOUCBY O KUCIIOTY ), 8@ TAKXKE B HANNHYHH JIBYX
3aThIIOYHBIX MBIIIEIKOB, KOTOPBIMH YCPETl COUNICHACTCS C MO3BOHOYHH-
KOM (Y pCUTHIHHA ¢ ITHUAMH — OfMH). Ho caMBIM Cephe3HBIM 0Ka3a/HCh
ans ekeny pasnuunus B CTPOCHHH KPOBCHOCHOM CHCTEMBL: y aMpubuii
UMEIOTCS ABE AYTH A0PTHI — OPaBas 1 JICBas, ¥ PEITHINH 1 HTHII COXpa-
HACTCA TOJIBKO 1IpaBasd AYTa, @ y MICKONHUTAOIINX — TONEKO JieBast. 3Ha-
4HT, «BBIBCCTH» MaMMaJIbHYIO KPOBEHOCHYIO CHCTEMY M3 PCHTHIHIHHON
(rae yieBas yra y»c peiylupoBaHa) IpHHIIH I HATbHO HCBO3MOX-
HO. Ha 3TOM OCHOBaHHHM OH 3aKJIIOUMI, YTO MPEIKAMH MIICKOTIMTAIOMIMX
HE MOTYT OBITh penTHINH (110 KpaliHei Mepe, HEIHEKHUBYIIMC) H MaAMMa-
JTHM JOJIKHEI BCCTH CBOC IPOHCXOXKIEHUE TPAMO OT aMbHOuit.

Tak BOT, 10 HanboJee COBPEMEHHBIM NPECTABICHHAM (OHU, KAK Ya-
CTO ObIBAET B HAYKE, MOTYT CYMTATHCS Pa3BHTHEM Ha HOBOM YPOBHE B3TVIsA-
108 I'ekcin), B HECKOJIBKUX (MHHIMYM B JIBYX) 9BOJNIOI[HOHHBIX JIMHHSX
amM(puOuil He3aBUCHMO BLIpa0OTAJICA CHHAPOM®S PCNTHIMIHBIX [IPH3HA-
KOB H OBIJ JOCTHUI'HYT PENTHIMHAHBIA YPOBCHL OpraHH3alui. Buixomur,
«PETITHIHHY) — 3TO KATCrOpHs HE BEPTHKAIBHOM, 8 TOPH3OHTAIBHOMN Kitac-
cH(UKaLNK; 3TO HE TAKCOH, WICHB! KOTOPOIro CBA3aHHBI ¢IHHCTBOM IPO-
UCXOXK/IEHHS, a FPajia — YPOBCHEL OpraHn3alKH, TOCTHIACMBIH TeTparo-
JaMH MpH yTepe MU obauraTHoii ¢Ba3u ¢ Bonoii (puc. 39). CymectBosa-
HHE JIByX HE3aBHCHMBIX 3BOJIIOIMOHHBIX BETBEH aMHUOT — TepoMopdHoii
(ot rpedcekoro therion —3Bepk) 1 3aBPOMOPEHOI (0T MPEUCCKOTO SAUros —
AIIEP), Pa3OLUCAIIHXCA €1lie Ha YPOBHE aM(pHOMil M BEHUaeMBIX: [ICpBasi —
MJICKOTIU TAIOIIMMH, A Bropas — ITHLIaMH 1 JINHO3aBpaMH, ceifyac npakTu-
ycckyn obmenpusHano®®. CoberBeHHo rosops, Bce 300 Mun ser
CYLICCTBOBAHHS HA3EMHBLIX TCTPAIIO — 3TO HCTOPHSA COCTA3aHHs TEPO-
MOP(}OB ¢ 3aBpOMOPHAMH, 11I€ IBOJNIOIMOHHBINA YCIEX COMYTCTBOBAI TO
OZIHMM, TO JPYTYM.

3 CHHJIpOM — cOYeTaHHe NPH3HAKOB (CHMNTOMOB), UMEIOLIMX OOLIMH MeXa-
HHM3M BO3HUKHOBEHMS,

% TlaneouTtonor M. ®. Meaxuenko (1980) npusei cepbe3Hble A0BOABI B
1101163y TOTO, YTO M TPEThsl, «aHAINCH(HASD), IBOJIIOLMOHHAS JIMHMA TOXE UMeeT
He3aBucuMble aMmpuduiitee kopan. Ha 9ToM 0CHOBaHHM OH mpeUIOXKUN BbiE-
JIMTb Yepernax, KOTHII03aBPOB U CBA3aHHbIE ¢ HUMH (OPMBI B OTACIIBHBII KJlacc —
napapenmunuy. Kpome Toro, cyuiecTByer psj AOBOJOB B M0Ib3Y TOTO, YTO aM-
bubum, cTosIME B OCHOBAHUH COOTBETCTBYIOUIMX PENTWIHItHBIX CTBOJOB, Be-
AYT IPOUCXOXMUEHHE OT PasHbIX TPYyNII KUCTenepslx. Ecan ara ruioresa noa-
TBEPJMTCS, TO OKAXETCH, UTO mepomopdsl M 3a8pomopdel pasolLINCh laxe He
ua «amduduiinomy», a eme Ha «psIbHOM» ypoBHe!
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Puc. 39. O60011eHHBIE CXEMBI PHIOrEHHH TETPANOL:
@ — TpajMIHOHHAs; 6 — COBpEMEHHas
A — anancupasl; J1 - quancnasl; C — cHHancHast; D — 3BpHANCHIbI

[lepbmMu Takoro ycnexa gobuimuck Tepomopdsl. [TosBuBnmecs eie B
TO3[HEM KapOOHE NEMMKO3aBphI — YIUBUTCIBHBIE CO3TAHNS, MHOTHE H3 KO-
TOPBIX UMCIH «T1aPyC» U3 OCTHCTBIX OTPOCTKOB 103BOHKOB (puc. 40, a) —
COCTaBJISUTH B panHek nepmMu 70 % Beex aMHHOT. Momable KJIBIKH H He-
MPOTOPIMOHAIBHO GONBIIAS TONOBA CBUACTENLCTBYIOT O TOM, YTO MC/H-
KO3aBpbl ObUIM M3HAYAILHO OPHEHTHPOBAHBI HA NMTAHHE KPYMHOM 10-
Obrucii; onu 6bLIH nepebIMu Xuuwgnbimu (B CMBICTIC IIOTOSHBIMH, & HE
HACCKOMOSIHBIMK) Ha3eMublMu cyujecmeamu. TeM nnTepecHee TO 06-
CTOATEILCTBO, YTO MHOTHC MEIHMKO3aBPhI IEPEXOAT K PACTUTEILHOS -
HOCTH — TICPBBIH ONBIT Pumoghazuu cpeam Ha3eMHBIX MO3BOHOYHBIX ! ITO
YPE3BBIYAHHO BaxHO, 60 TCHHIMT MOTPeGUTEICH PACTUTENLHOM Mac-
Cbl B KOHTHHEHTAJIbHBIX SKOCHCTEMAX JOIKEH GBI CTATh K TOMY BPEMC-
HH HPOCTO YIPOXAIOIIUM.,

OcHoBHBIMU pUTODAraMit Ha Cyllie ABNAIUCH HACCKOMbIC, HO BHAYA-
JIC OHH, KaK MbI IOMHHM M3 IPEALIAYIICH TIaBbl, TONLKO «CHUMAH CITHB-
KI) — HOTPEOSIN OfHU BBICOKOKANIOPHIHBIC ICHEPATHBHBIC Y4CTH pac-
TCHHUH (TIBUIBLY U cEMe3a4aTkHn). B mepMu HaceKoMBIE OCBOMIIN THTAHHE
COKaMH PAaCTCHHH, BRICACHIBAsA X NP MOMOIIX X060TKA W3 TPOBOIAIINX
TYYKOB (yukaObl W POACTBCHHBIC UM (GOPMBI M3 OTPSIA NOTYIHCECINKOKDbI-
bIX), 8 TAKKC TPEBECHHOM, YK€ NOABEPIILEHCS ICPBHUHOMY TPHOHOMY
Pa3NOKEHUIO (kyKH). OJHAKO TTHTAThCS HU3KOKANOPHIHBIMH KHUBBIMH
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Puc. 40. J1aneosofickuc penTmwing: TepoMop(bt (¢—0) M aHaCHAbI (¢)
(o Meaxuenko u Kopabensuiikony, 1986)
d — XUNIHBIH Nesiko3aBp Dimetrodon: o pacTHTCALHOLHLIE TuniofonT Dicinodonts:
6 - FOPrOHOIIC Tnostrancevia: ¢ Cro ueper: o — UPOABUHY bl unHononT Dyinia prima
(WIEOUTH MIICKOTITAIONICE» ). ¢ Hapehasarp



BETCTATHBHBIMH TKaHAMH PACTCHHI OHH CTAJIH JIMILB B Me3030¢. B Kap-
GoHe (4 1@k ele PaHbIIC, B ICBOHE) CyIIECTBOBAIM IpyTHe n0TpeCH-
TCJIM 3TOTO (IIPSIMO CKAXEM, HE 0C060 APHBICKATEILHOTO) PeCypea: Kpyii-
HbIC 1B TAPHOHOTHE MHOTOHOXKKH; HMCHHO HMH, KK CYMTAIOT, OCTABJIC-
Hb] [TOFPBI3BI HA HCKOMIAEMBIX JIMCTBAX U3 IATCO30HCKUX OTIIOKEHHH. [Tk
pasHoo0pasns ¥ OOMINA STHX YICHHCTOHOTHX TPHIIEICH HA HO3THMA
KapboH, a 3aTeM Bee OHH HECCIECAHO HEYE3NH (BO3MOXKHO, pasieuBs cy b0y
TUIaHTCKHX HACCKOMBIX — CM. IPEBLAYILY 0 IIaBy). 3TY-TO «BAKAHCHION»
W 3alIOJHUIN EPBLIC TIO3BOHOUHBIE-QUTO(ATH, IMEHHO B paHHCIIepM-
CKHX «IIETMKO3aBPOBBIX) COO0IIECTBAX BIIEPBLIC CKIIA/bIBAETCSA HOPMATb-
HOC Juls COBPEMCHHOCTH YHCJICHHOC COOTHOLICHHE MEX/y PACTHTC/Ib-
HOSATHBIMH M XUILHHKAMH ([10 TOTO BCe TCTPanoas! 66utH 1160 pribos-
HBIMH, JIHGO0 HACCKOMOSTHBIMH, T. €. XHILHMKAMH, KOHCYMEHTaMM BTOPOTo
NOPSJIKa).

MB1 yike roBOpHIIH O TOM, YTO aHATOMHS TCPOMOPHOB MPOCTO-TAKH
IOATAIKMBACT HX K PA3JIM4HOTO POJIA 3BOJIIOIOHHBIM SKCTIEPUMEHTAM C
aKTHBHOH TepMOperynanueil. M xors nennko3aBpel, 6¢3 coMHEHN, OBUTH
CyLIECTBAMH BIIOJIHC «XOJIOAHOKPOBHBIMIY (IO HKHIOTEPMHBIMH) H M-
Tab0JIM3M HMENH €1le THITHYHO PENTHIHAHBIH, IEPBIC OLBITHI [0 YaCTH
TEMIICPATY PHOTO KOHTPOJIA HAYATTHCh YiKe Ha 9TOM YPOBHE. Y MHOTHX H3
HUX BO3HHK «MAPYC» — BLICOKME OCTHCTBIC OTPOCTKHU MO3BOHOYHHKA, 3aK-
JIIOYCHHBIE B C/IHHYIO TUIACTHHY M3 MATKHX TKaHei; B 60po3gax y ocHo-
BaHHA OTPOCTKOB IIPOXOAMJIN KPYNHBIC KPOBECHOCHBIE cocyanl. Ilapyc,
MMCBLIK} OTPOMHYIO MOBEPXHOCTE MPH MAJIOM 00BEME, CITYXKHNII, KaK Ceif-
4aC CYUTAIOT, T OBICTPOTO MONIOIECHUS MK OTJIauH TeIIa TenoM. Pac-
YETHI IOKA3aJ1H, YT0 0coOb nenuko3aBpa Maccoi 200 Kr ¢ napycom Ha-
rpeBaeres ¢ 26 1o 32 °C 3a 80 mun (nporus 205 mun 6¢3 napyea). ITo
BCCH BHANMOCTH, 3TO TO3BOJISUIO EIMKO3aBPaM aKTHBH3HPOBATHCS 110
YTpaM 3HaYUTCIBHO PAHbLIC OOBIYH WIH APYTHX XUIHHKOB CPABHHMO-
ro pasmcpa. C apyroi CTOpoHEI, Mapyc MOT CriocoOCTBOBATE PACCCHBA-
HHIO TCHJIA B HOJYACHHOC BpeMs, obeperas )HBOTHOE OT IEpCrpesa.
XapakTepHo, YTo NapyC BO3HUKA KaK B XHIIHBIX, TAK H B PACTHTEIBHO-
ANHBIX TPYHIIaX NEIMKO3aBPOB, T. €. MHOIOKPATHO U He3aBHEUMO. B nans-
HCHILEM CXOIHBIC CTPYKTYPBI H3PCEKa MOSBIINCE Y INHO33BPOB (OIATH-
TAKH KaK Y XHIHbIX — CMIHHO3aBP, TAK U Y PACTHTENBHOALHBIX — CInezo-
3a6p), OHAKO B I[EIOM TAKOR CHOCOD TepMOPEryIAIHH OKA3AICH ABHO
TYIHKOBBIM.

Ho nHomy peunin o1y npo6ieMy Gonee npoBHHYTHIE TEPOMOPQBI
13 OTPSANA TEPANCHL, IOABUBILKECS B o3aAHeH nepmu, Cpean HUX ObUIH
¥ CIICMATTM3HPOBAHHBIC PACTUTCILHOALHBIC GOPMBI BPOJIC OuyLHO00HMO8,
JIOCTHTaBLINX PA3MCPOB 6bika W UMEBUIMX BBICTYIAIOIHE «MOPKOBBIE
KJILIKH B BEPXHCH 4etocTH (puc. 40, 6), 1 KpyIHBIC XHIIHUKH — TAKKUC, KaK
20p2oioncudbl, YCM-TO IOXOKHE Ha cabnesyboeo muzpa (puc. 40, 6 u 2).
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Eme HemaBHO BCEX UX CUYUTANU NPOCTO «qujepamuy (Hy, 3yObI TaM mud-
(bepcHIIMPOBAHEL, 9Kas BaXHOCTh!) U UMEHHO B TAKOM BHJIE OHH OOBIYHO
M300paXKCHBI B KHIKKAX MO MaICOHTONOTHH.

OnHako cefyac MONAraroT, YTO NPOABHHYTHIC TCPAICHABI rOPa3zo
OoJice MOXOMHIH HA MJICKOMUTAIOLINX : IOKA3aHO, YTO OHH, B OTIHYHE OT
APOYMX PENTWINH, UMEIH PAa3BUTOC OOOHSHHUE, CIFOHHBIE KeJE3bl U JKe-
CTKHE «yCBI»-BHBPUCCHI — OCS3aTEC/ILHBIE BOIOCKH Ha MOpIE (9TO MOX-
HO YCTAHOBHUTH UCXOJS U3 TOTO, KAK POXOAMIH NOBEPXHOCTHBIC KPOBE-
HOCHBIE COCY/IBI 4E€PEHA), 4 TAKKE «MaMMAaJIbHOEC» CTPOCHHC TIOSCOB KO-
HeyHocTeH (00 3TOM 4yTh Huske). ITO OBUTH TOBONBHO «OaIIKOBUTHIE»
CO3JaHus — UX K03t HuHeHT uedaan3annn (OTHOIICHHE BECa MO3Ta K
BECy TeJla) 3aMCTHO BBIILC, YeM Y COBPEMEHHBIX HM 3aBpoMopdos. [Ipen-
FIOJIATaloT, YTO MO YPOBHIO META0ONM3Ma 3TU JKUBOTHBIC HE YCTyHalH
Haubonce MPUMHTHBHBIM MIICKOITHTAIOMIUM — OJHOIPOXOMHBIM (YTKO-
Hoc ¥ cxHuHa). Cyns 1o BCeMY, BEICIIUC TepanCUIbl OTKIAABIBANIH 1A,
a JCTCHBIUCH BLIKADM/IUBAIH BBIACICHHAMH CHCHHANBHBIX Xele3 —
B TOYHOCTH, KaK OTHOIPOXoHEIe. OHM OBUIH, CKOPEE BCETO, MOKPHITHI LIEp-
CTBIO (IIePCTh — 3T0 HE YTO MHOE, KAK «PACIION3IIHECS) Ha BCIO OBEPX-
HOCTH TCJIA U CTABLIHE TOCTATOYHO TYCTBIMH OCs13aTe/IbHbIC BUOPHCHI), a
3HAYUT, ABISUIMCH TEIJIOKPOBHBIMU: MHAYC 3a4€M HYXKCH TCMIOH30IUpY-
o1 mokpoB?*’ IMeHHO B OTHO# U3 IPyNI BBICIUUX TEPANCUIL — YUNO-
Ooonmosg (puc. 40, 0) — B cieqyromeM, TPUACOBOM, NEPUOIE HAY AJICS ITPO-
[eCC, Ha3BAHHBIA «MapauleIbHOH MaMMaln3aunein» (cM. masy 11).
On, 9TOT nIpoIIEce, IPUBE B KOHEYHOM CYeTE K BOSHHKHOBCHHIO HACTOS-
LIMX MJICKOMHTAIOLIMX.

A 49T0 ¢ apyras, 3aBpoMop¢Has, BeTBb aMHHOT? OHU NOSBUIUCE B
TOM JKC 103HEM KapOOHe, 9TO ¥ TCpOMOP(]HI, HO Ha NPOTSIKEHHU BCETO
nanco3os npcObIBaIU Ha BTOpHIX poisx. IIpasna, pacTurenbHOSIHbBIC
aHancuabl napetiazagput (puc. 40, e) craau 3aMeTHBIM 3JIEMEHTOM HO-
3MHCTIEPMCKHX 9KOCHCTEM, HO B 11€JIOM I'PYHIIA 3aHUMala SBHO TOMYH-
HCHHOE MOJIOKEHHE... M BOT B Hayasc Me30304 3aBpoMopsl OepyT pe-
BaHUI — fa kakoit! B Tpuace mpencTaBUTENM TCPOMOPHHON NTUHUU OKa-
3BIBAIOTCSA BHITECHCHHBIMH Ha THYOOKYI0 Mepu(UpHUIO IBOIIOTIMOHHON
CLICHBI, @ UX MECTO 3aHUMAIOT 3aBpoMopdEI-aHaricus! (puc. 41); nocnen-
HHE K TOMY K¢ OCBAUBAIOT TAKUC HHIIH, KOTOPBIC IO CHX [IOP aMHHOTaM
JAXKC HE CHUIUCH — MOPE W BO3MYIIHOE HIPOCTPaHCTBO. TpHAacOBHIM yna-
JIOK TepoMOp(oB, COBceM Y3k OBLIO MONOLICAUIMX K TOMY, YTOOHL Hpe-
BPATUTLCS B MAMMANKH, U BHE3AHbBIH PACIBET «HACTOALIUX ALIEPOBY —

57 O TEeIOKPOBHOCTH BBICIIMX TEPAIICH], MOXKET CBHIETENLCTBOBATD U Psily
KOCBEHHBIX NPU3HAKOB. B 3T0 Bpemsi BIEPBbIe IOABIAIOTCS H TTOA3eMHbIE (POIO-
HIHE) KM BOTHbIE, U HOUHbIE {C 04€Hb KPYITHBIMH IV1a3aMu U OMHOKYJIAPHEIM 3pe-
HHMEM, KaK y JIEMypa MJIM COBbI), a8 TaKOH 00pa3 >KM3HK AT NORKHIOTEPMHOIO
CYHIECTBa, HATPEBAIOUIETOCS «OT CONHBIILKAY, BPSL JIH BO3MOXEH.
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Puc. 41. 3amcuiennc tepomopor 3aBpoMopiamu-apXo3aBpaMH B TPHACOBBIX
thaynax (no Dzik, 1997)

npOIlCCC WICII MapaJLiC/ILIo i Cpeiin (l)ll'l ()(l)'dl OB ('S'dMCIU_CHlIC JHIIHON0NTOB 1 pUHXO-

3aBpOB 114 PACTHTCIBIOS [HBLIX }lllIi()'i'dBP()H—'}‘JBPO[IOJI). IH Cpe/In XHBHIIKOR ('Sil:\lCI{lCHHC
LHITIOIOTFTOR 1A 'ICK()[[O'H()B)

OZiHa M3 CaMbIX WHTPHUIYIOMMX 3arajlok najcoHronornn. B. A. Kpacu-
JIOB YIAYHO HA3BAJL Y1y CUTYAIINIO «ME3030HCKHM 3HT3arom». YiipolueH-
HpIC OOBACHEHHS TUIIA «MCCYLICHUS KIMMATA» CMOTPATCS TYT aBCOIIOT-
HO HEYOCAUTCIILHBIMH — XOTs Obl HOTOMY, YTO 1EPMb ObLIA BPeMEHEM
naxe 0oilee aApUAHBIM, UCM TPUEC. ..

B Tpuacc BosHMKaeT Lesbli psil MOPCKHX 1IPYIIN, IBPUATICHI ICTb-
(GHHOMOAOGHBIC HXTHOABPBLI, BOIEC NOXOKHE HA JACTOHOTHX [LIC3HO-
3aBPOB (BCEM XOPOLHO H3BECTHbI D1ACO3A6PbI C O4EHb AIMHHOMN 1eei U
MAJICHBKOH I'0JIOBOM — «3Mesl, TIPOJIeTasl CKBO3b UCPENaxy», HO B I0PE Cy-
LICCTBOBAJIM U KOPOTKOWUICHE TLIMO3ABPBI C UCPCLIOM JJIMHOH 10 3 M),
a TAKKC MEHEC M3BECTIBIC HOT03aBPbl U TTAKOMOHTBI, HECKOJIBKO MOX0-
XKNE HA TIONCHCH (pucC. 42, ¢ -o). FIX NOABICHHE B 9TO BPeMs BIIOJIHE J10-
TMYHO CIEAYyCT U3 PCITTHIIHIHON (pM310J10ruH. [0BOpsiT, uTO 3MEst IO BKYCY
OIbLIC BCETO M0X0KA N1 1BNLICHKA. 10 4iCIas npapia; y 3aBpoMop-
(OB (K KOMM NPHHA/UIRI: 3MCH) BOJbILAS YACTh MYCKYTAaTyphl HIpe-
CTABJISIET COOOH «OCHOC MACO». Kar [PYiUible MbIbL Kypulbl. Beaas
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Mycxkyaarypa 6¢Ha (o CpaBHEHHIO € KPaCHOH) MHOPIOOMHOM U MUTO-
XOHAPHSIMH, U SHEPTOCHAOKEHHE MBIIIEUHBIX COKPALICHHUIT B HCH I0CTH-
racTcs B OCHOBHOM 34 CUCT NIMKOJIUTHYECKOI0 (aHaIpOOHOTIO) pacuier-
JIEHUs TIIOKO3BI O MOJIOYHOM KMCIOTHL. [[jist 3TOM peaknuu HE HYXKCH
KHCJIOPOJI, 4 CKOPOCTB €€ MAaJIO 3aBUCHT OT TEMIIEPAaTyphi, YTO OCOOEHHO
BaXKHO JJIs SKUBOTHOTO, He obmagatomero romodoTepmuci. OmHako (Mol
CKakeM B KOTOpEIA pa3!) 3a moboe nmpeuMyniecTBo Hapo0 miarurs. Ha-
KAIUTUBAIONIAACS B PC3yJbTATe 2IUKOAU3A MOJIOYHAsI KHCII0Ta — METabo-
JMYECKUE 17, 1 OyKBaJIbHO ucpe3 1—2 MUH MHTCHCUBHOMN paboTh 6enas
MYCKYXarypa OpakTHYECKH TepAeT CIIOCOOHOCTh K AalbHEHIIMM COKpa-
MICHUSIM; CAMOTIPOHU3BONBHBIN PACIIA]l MOJIOYHOM KHCIOTH (M BOCCTaHOB-
nacHuc paborociiocobHOCTH) TpeOyeT HECKOJIBKMX YacoB. benble Mblll-
ORI IPUHOUOHKANBHO HC TOAATCA 115 IPONOJIKHUTEIBLHOH paboTHL.
Y10 kacaercd GOrarbIXx MHOITOOHHOM KPACHBIX MBILII, COCTABIIs-
IOIMX OCHOBY MYCKYJIATY DBl MAMMAJIMK, TO Ty'T CHTyaius uHas. OBH co-
JepHKaT OrPOMHOE KOJIMYECTBO MUTOXOH/IpHI (COOCTBEHHO, OHH M NIpH-
JIAKOT 3TOM TKAHW KPACHBIH 1(BET), U B HUX MOJIOYHAA KUCNIOTA — JIMIlb
IPOME3KYTOYHBIH HPOMYKT, KOTOPBIH 3aT€M B MUTOXOHIPHAX «BOKUTACT-
Cs1» KHUCIIOPOJOM JIO YIJICKHCIIOrO ra3a i BOIBI C BBIICIIEHUEM OIPOMHOIO
KosinuecTsa sHeprun. Kazanoch Obl, BHIFOJHO BO BCCX OTHOLUEHHSAX (TaK
94TO HCMOHSATHO, 3a4¢M BOOOLIC KTO-TO COXPAHSICT OCIIbIE MBILLULbL) — aH
HET: peakiUuH KACIOPOTHOTO JIbIXaHHs TPeOyIOT IOBBILICHHON TEMIIEpa-
TYpbI Cpeibl. Maio TOro, 4To Julsl 3TOrO EIIE HYXKHO BbIpaboTaTh roMO#HO-
TEPMHUIO, TAK MOTOM €lle NOYTH BECh MPUOBITOK DHCPTHH MPUACTCS I10-
TpaTUTh HA COOCTBEeHHBIA 06orpes! He 3psi Miickonuraromee notpebis-
et (B nokoe) NpuMepHo B 10 pa3 Gosbllle NULLM, YCM PCIITHIIHS PABHOIO
C HHM Beca — a MLy 3Ty, MEXIy HIPOYNM, HAmO eue noimMare... B 06-
IIEM, «MaMBbl BCIKHC HY3KHBI, MaMbl BCIKHC BAXKHBI»: O€as MyCKyJaTy-
pa Xopolio (M IHEPreTHYECKH JCUIEBO) PabOTACT «Ha PBIBKE»®®, a Kpac-
HAs — IIPU JUIMTEIBHEIX TTOCTOSSHHBIX HAIPY3KaX; )HUBOTHOC ¢ OeabIMM
MBILII{AMHY ~ XOPOLIUH «COPUHTEPY, & C KPACHBIMH — «CTaHEDY.
BepHeMcst K TOSBICHHUIO B TpHACE Pa3HOOOPa3HBIX MOPCKHX PCHTH-
nvit {kcraTi, 1 aM(QUOUU-TA0UPHHTOIOHTHI TOIA HKC C/ICTANH ITONBITKY
0CBOMTH Mope). MHorue ucciienosarenu (Hanpumcp, P. Kappoan) nosna-
raioT, UTo MEPEXO0/l K BOMAHOMY 00pasy KU3HV MPOHCXOIUT Y HU3IIUX aM-
HHUOT 0COOCHHO JIETKO MMEHHO B CHIIY HH3KOW HHTCHCHBHOCTH HX META-
0osn3ma, crmocoOHOCTH BBIICPKIBATEL HEAOCTATOK KUCJIOPO/A (M3-3a HC-
MONL30BAHMS aHAYPOOHBIX TPOLECCOB JUIsi pA0OTH MBILII) U HH3KOH
TCMIIEPATyphl Telia (He BBILLE, YEM Y OKpYsKatoiei Boasl). MabmMu cio-
BAMHU, PEHMUIUN UCXOOHO RPEOPACRON0IICEHbL K 0DUMAlIo 6 600HON cpeoe.

5% Benble rpy/iHble MBI KYPHHBIX Kax pa3 H 00ecredHBaloT Pe3KUH SHep-
I'HYHBIH B3IIET.
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Cynst o HaGmofieHMsaM Hajl COBPEMEHHBIMU MOPCKHMH HI'YaHAMH, nepe-
ABHKCHUC U IUTAHUE B BOJIC HE TPEOYET OT HUX CTPYKTYPHOR WK PU3HO-
JIOTHYECKOH MepecTpoiiky; Horee Toro, mpH BOTHOM 10Kkomoyuu MeTabo-
JIMYECKUE 3aTPAThI ITHX AIICPUIL COCTABIAIOT TUIIb YETBEPTH OT TEX, YTO
NOTPeOHB! WIS TiepeMenieHus 1o cyure (671aro Teno B BOAE HUYETO HE
BECHT — 10 3akoHy Apxumena)”. Pentuiauu Ge3 mpoGneM craHOBATCS
BTOPUYHOBOIHBIMU BCSKUH Pa3, KOTIA UTh B BOAE CTAHOBUTCS BBITOJI-
HCC C TOUYKH 3PEHHST OOMIIMA MUIIM H/MIIH OTCYTCTBHS BPAaroB M KOHKY-
penToB. Tak, B 0pe BO3HHKIIM MOPCKUE KpOKOOUbI (HOTH X TIPCBPATH-
JICh B HACTOANIME JIACTHI, U UMENICA CHICIMANIBHBII XBOCTOBOI NTaBHHK,
KaK y MXTHO3aBpa), B PAHHEM Mey — MOPCKHE UYepenaxH, OIM3KHC K
HBIHCXKUBYIIIHUM, & B IIO3THEM MEIly —M03a3a8pbl, UCTIONMHCKHUE (0 12 M
JUIMHOI) MOPCKHE SUIEPHITE-BapaHsl (puc. 42, 0—e).

Ha cyme cutyaims cknanpBaeTCs NPHHIMIMATLHO MHAYE, 4CM B MOpe:
TyT Oenas Myckysiatypa Co3macT s 3aBpoMOp(OB CEPhe3HBIC npodie-
MBI. MBI Y€ YIIOMHHAIH O PA3JIMUMAX B CTPOEHHH MOSICOB KOHEYHOCTCH
Yy Tepomop(hoB 1 3aBpomMophoB. KoHedHOCTH MOTYT BBITH pacrioNoxke bl
cboKy OT Tena (Takoe MX MONOKEHHE HA3BIBACTCS JIATEPAJIbHBIM) WK
TO/IBEICHBI MO HETO (HapacaruTajibHo); B IEPBOM Cilyyae GeapeHHas
(WK rneYcBas) KOCTh HaNpaBlieHa NapaieibHO 3eMiie, a BO BTOPOM —
BEPTUKANBLHO (puC. 43, ). OTCIona CleAyIOT pa3audus B THIE JIOKOMO-
MK PCTITUITMN «BPACKOPSYKYY» MOJ3AI0T HAa Oproxe (0TCIoIa MpoMCXo-
AUT PYCCKOC Ha3BaHUE IPYIIIBI — «MPECMbIKAIOUUECS ), TOTIA KAK Y MaM-
MAJIMH TeNO BBICOKO MPUIIONHSATO HAT 3eMJICH,  KOHEYHOCTD, JIBUTAsICh B
IUIOCKOCTH, NapaiiebHON OCH Tena, CocoOHa JeaTh UIMPOKHHA 1rar
(puc. 43, 6). BecbMa CymecTBEHHO TO, 4TO APH HAPACATUTAILHOM TIONO-
KCHUHM KOHEYHOCTCH (MaMMalbHBI BAPHAHT) BeC Tela NMPHHUMAIOT Ha
cebs (mponobHO!) KOCTH CKeMeTa KOHEYHOCTEH, TaK YTO MBIIIAM HAZO
JMIIb HE NaBaTh 3THM «IIOANOPKAM» OTKJIOHATHCSA OT BEPTHKAILHOTO
IIOJIOKCHHUSA; TIPU JIATCPATbHBIX K€ (PENTHIMIHBIX) KOHEYHOCTAX TEJIO
«IOJIBCLICHOY» HA CAMMX MEIINIAX, H UBOTHOC KAK OBl MOCTOSHHO BBI-
TNIOIHSCT yIPAKHECHHE «OTHKUMAHHE OT 110]1a» — y/IOBOIBLCTBHE HIKE Cpe]-
HCTO.

Kazanoce 6bI, MAMMaIbHOE CTPOEHHE MOSCOB KOHCYHOCTEH oezyc-
JIOBHO «Jly4durey». B 1eiCTBUTENBHOCTH K¢ CBOM IUIIOCH! €CTh ¥ B PCIITH-
JIMAHOM Bapuante. Bemb ecnu MycKylatypa o mpeMMyLUecTBy Oelias,
OPHCHTUPOBAHHAS «Ha PEIBOKY, TO MPOIIE GONBIIYIO 4aCTh BPEMEHH MPO-
BOJIUTE, pacciiabieHo jicxka Ha Oproxe, U UL U3PCIKA COBEPIIATH GPOCKH
3a 1o0w14cH. [Tpy MaMMalLHOM e HOCTAHOBKE KOHEYHOCTEH TIPUXO/UT-
Cs1 IOCTOSHHO NOAICPKUBATE TEJIO HA BECY; 3TO, BO-TICPBbIX, MPAKTHYIE-

* Kapruna u3 «llapka 1opckoro neproga» (THpano3asp, upecienyoumi
Trepoes BIUIABB), BUAMMO, BIOTHE COOTBETCTBYET ACHCTBUTENLHOCTH.
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Puc. 42. Me3030icKHe MOPCKIE PENTHANM: IBPUANCUILI (d—)
v auancujisi (0—¢) (1o denron, 1997)
d — UXTHO3aBp; O — MJIAKOIOHT; 6 — TUIC3HO3aBP-J1aCMO3aBD; @ — 1JIC3HO3ABP-11I103aBD;
J -- MO3a3aBp; ¢ — MOPCKOH KPOKOAMIL
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Puc. 43. Jlokomouus pentuuii v Mammaui:
@ — JatcpanbHOe (A) M IapacaruTanbHoE (B) nonoxenne xoneunocrelt; 6 — mocranopka
TeNa y penTuinuii (A) u Mammanuii (B); ¢ — «PENTHIBHBIN» ILAT; 2 — (MAMMANbHBIHY 1ar

(no lunosy, 1994)

CKM MCKIIIOYACT CaMy BO3MOKHOCTD HCIIONb30BATE benyto Myckynarypy
(koTopas «ycTacT»), a BO-BTOPBIX, 3aCTABIACT TPATHTh MHOTO IHEPTHH
BXOJIOCTYIO (MBI TOMHHM, 9T0 MICKOIUTAIOIEE B IIOKOE pacxonyer npu-
MepHO B 10 pa3 Gonbiuc snepruu, yem PCOTUIINS PaBHOTO pa3Mepa). Of-
HAaKO KOT/1a BCC ILTFOCKI H MHHYCHI IPOCYMMHpOBAHSI, OKa3BIBACTCH, 4YTO
Ha Cylue uis 3aBpoMop¢hoB (¢ ux 6enoit MYCKYNaTypoi U natepalipHOi
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KOHCUHOCTbIO) OTKPHITHI JHIIL «IpOdeccuny NOACTCPCralomero Xulli-
HHK4 WJIX HACCHBHO 3alIUIICHHOrO — MTAHLMPCM HIIH CIIOCM BOJIbI — KPYIl-
Horo Qurodara; oCTaIbHBIC IKOJIOrMYECKUE HUILIM OKA3BIBAKOTCS B pac-
MOPSKEHUH «TCHIIBIX), aKTHBHBIX, BLICOKOIIOBHIKHBIX TEPOMOPQOB.

Curyanus NOMEHsUIaCh B TpHace, KOIZla Ha 3BOJIIOIIMOHHYIO apeHy
BBHIIILIA CPyHIIa PENTHINH, ABJsifonasi coO00i MOIMHHBIA BCHEL BCCH
3aBpOMOP(HOH JIMHHM 3BOMIOUMH — apxo3aspul. K 3TOMy moakiaccy
IPHHAJICIKAT KPOKOIWIIBI M BEIMEPILHE MEKOOOHMbL, IAHO3ABPEL 1 [1TC-
PO3aBpBI; NMPSIMO OT HETO BEYT CBOC MpoucxoxkacHue ntuubl. M3 kypca
300JIOTHH BBl TIOMHHTE, YTO apX03aBPHI (O CTPOCHHUU KOTOPHIX MbL CYJINM
B OCHOBHOM I10 KPOKOAWIAM) 00JIagatOT HEABIM PAIOM YHHUKAIBHBIX I8
PCNTHIMA OPOIBUHYTHIX YCPT: y HUX Y¥KE [OJHOCTBIO Pa3C/ICHHI [Ipa-
BB M NEBBIN JKCIYIOUKH cepiua, 3yObl UX aJibBeOJSIPHOr0 THIIA — CH-
JALIAC B OTAENBHBIX S9eHKaX (4TO NO3BOMSIET AJUIHIraropaM HMETh «KJIbI-
Kn» 10 5 CM [UIMHOM), BO3HHKAET BTOPHYHOE HEDO — OMOMHUTEIbHASI
KOCTHAs TCPCMBIYKA M0/ [EPBHYHBIM HEOOM, OT/AE/AIOIAs JIBIXATEb-
HbIE IMYTH OT PpOTOBOH Monoctu. ONHAKO IS TPHACOBOH nobeakl apxo-
3aBPOB HAJ{ TCPOMOP(aMu Hauboree CyICCTBEHHBIM 0KA3alloCh, 110 BCEH
BU/IMMOCTH, HMCHHO BUAOH3IMEHEHNE KOHETHOCTEH H UX [0SICOB (B 3TOM
CMBICJIE KPOKOIHIILI KAK Pa3 HE MTOKA3aTEJIBHBI — HX KOHCYHOCTH OYCHb
IPUMMTHBHBI, OJIM3KH K IPCIKOBOMY JUIsl apXO3aBPOB THIY), KOTOPOC
BCCBbMA HEOKHAAHHBIM 00pa3oM pa3pernio npodaeMy CKOPOCTHOM 10-
KOMOTIHH.

Meno B TOoM, YTO 1O psAJly aHAaTOMHYECKUX MPUYMH (OHH OBLIM Jc-
TajbLHOo o0CcysKAcHH elie A. PomepoM B 1922 roay) nepeBceTu B mmapaca-
FUTANBHOE TOJNOXKEHUE 3a/IHHE KOHEYHOCTH, KOTOPHIC MPHUJICHEHB! K
IO3BOHOYHHKY, HAMHOTO MPOILE, YEM MIEPCIAHUE, COCAMHCHHBIC C IPYiIH-
HoM. JloCTaTowHO CKa3aThb, 4TO TEPOMOPQBI CYMCIIH «IOIBCCTH 11071 TCI10%
3aJJHHC HOTH CIIE B NEPMM (y TOPIOHOMNCHI), 4 BOT I[IO0JiHast [1apacaru-
TaJlbHOCTh BRIPA0OTANACh B 3TOH JTMHUW MHOTO [TO3KE — JIUUIb Y TPHACO-
BBIX IMHOZOHTOB. UTOroBas xe ckopoCTh NEPC/BIKCHUS! «IO-LIMHOROHT-
HOIO» TepoMop(da, KaK JIETKO JIOrafaThCsl, BCC PABHO JIMMHTHPYETCS! HMEH-
HO «MEIUICHHBIMIY — JIaT€PAIBHBIMH — MEPCIHUMH KOHCUHOCTAMH.

ADpX03aBphl NOABHIIUCH B HO3/IHCH NEPMHU, MTOYTH OJTHOBPEMCHHO C
TCpPaNCHIaMH, H OJIHOBPEMCHHO JKC C HUMH BBIpaboTany napacaruTaib-
HOCTh 3a/{HHX KOHEYHOCTEH. A BOT JaJIblile apX03aBPbl, BMECTO TOTO YTOOK!
BO3MTBHCS C [1peoOpa30BAHUCM MOsiCa MEPEIHUX KOHECUHOCTEH, BooOIle
OTKA3&JIMCh OT MX UCHONB30BAHUA IS JABMIKCHUSI U BBIpabOTasiv MpHH-
OWITHAJLHO HOBBIH THII JIOKOMOLMH — GUIiedanbHbIil (JIBYyHOroC XOXK/Ie-
nue). O HOTCHIHANBHBIX CKOPOCTHBIX BO3ZMOKHOCTSX TAKOTO J{BYHOTOIO
Jauancuja Aal0T HCKOTOPOE HPCACTABICHUC COBPCMCHHBIE CTPAYCHL...
bunenansnocte T0Xe TpeOyeT psila CCPhC3HBIX AHATOMUUYCCKHX IEpe-
CTPOCK (ITPEXAEC BCEro CO3/TaHUs OIMMOPHOIO Ta3a ¢ KOHCONM/MPOBAHHBI-
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MH T03BOHKAMH KPECTLOBOTO OT/IEINA), OHAKO CJICIIaTh 3TO, KAK HM CTPaH-
HO, OKa3aJI0Ch JICrue, YeM pelInTh NPOCTEHBKY IO HA NEPBBIA B3I 3a-
Aady CHATUS OFPAHUUCHHUH B TIONBMAKHOCTH IJIEUEBOYO CyCTaBa — Ha 4TO
TepoMopdaM NpULLIOCH HoTpatuTh noutH 100 Mt e,

Tax B TpHace BO3HUKIA XKU3HCHHAS (OPMA BBICOKOCKOPOCTHOIO GH-
IICAAIBHOTO cymecTsa. MIMEHHO « 1By HOTOCTbY OTKpHLIA TMHO3ABpAM I1yTh
K 130-MHIIMOHOJIETHEMY BIa/IBIYECTBY HA Cyllle (¢CTh MHOTO YCTBEPO-
HOTUX PACTUTC/ILHOAAHBIX IMHO3aBPOB, HO BCC OHH [TPOM30LLIA OT JIBY-
HOFHX MNPCJIKOB, «OMYCTHBIIMXCS HA 4ETBECPEHbKM» ). Cpey Ha3CMHBIX
XMILHUKOB B KPYITHOM pa3MEPHOM Kilacce 3Ta JKH3HEeHHas GopMa cTana
BOOOLIE CAMHCTBCHHOMN M, OJHAXbI CHOPMUPOBABIINCE, IPAKTHUICCKH
HC MCHSAJIACh Ha MPOTAKCHUHM BCCTO ME30304 (IMIaBHbIN nepconaxk «Ilap-
Ka IOPCKOI'0 NMEpHO/Ia» — NO3HEeMeNoBO tuHo3asp Tyrannosaurus rex —
BHCIIHE MaJI0 YCM OTIMYAETCsl OT KPYMHOrO TPUACOBOTO TEKOIOHTA
Ornithosuchus). bonee Toro, BIOCIEACTBHH HMEHHO OUIIEIaNbHAS JTOKO-
MOIIMsl [103BOJINAA IBYM JIMHHUAM apPX03aBPOB — ITEPO3ABPAM M IITUIIAM —
HC3aBHCHMO 11peo6pa3oBaTh NEPEAHIOK KOHEYHOCTH B MALIYILEE KPBIIO
H OCBOMTEL aKTHBHBIA MoeT. BripoueM, «3T0 yKe COBCEM Apyras UCTO-
pysI»...

*® OKoHuaTeNBHO 3Ty 1POGIeMy yAaI0Ch PELIMTH JIHLLb HA Y POBHE BBICLINX
(mepuesbix) MiekonuTaomwux. Jaxe 0IHONPOXOAHbIE MIEKONUTAIONIHE (OTHO-
CHUMBIC K IPOMOMepuUsm) COXPAHAIOT «PENITHIBHEIE 1€PTHI B CTPOEHHUH TLieye-
BOFO 1OfACa (HECTHTAA € JIONATKOR KOpaKOUIHAsA KOCTB ),



I'masa 11

IMo3aumii Me3030i: IBOJIOUMA HAZEMHBIX
NMO3BOHOYHBIX (2). 3aBpoMop¢HbIA MUp.
Mammanu3anus TEPHOXOHTOB.
JAnH03aBPBI U MX BBIMUPAHUE

ViTak, MBI 3HaeM, 9TO C CAMOI'0 MOMEHTA MOABJICHUS HCTHHHO Ha3eM-
HBIX TTO3BOHOYHBIX — AMHHOT — MPOM30LLIO UX pa3/icjeHHE HA JBC 3BO-
JIIOLMOHHEIE BeTBU: TepoMophoB 1 3aBpoMopdos. Obe rpyHIIs BOIHHUK-
n¥ OJHOBPEMEHHO B MO3MHEM KapOoHe, HO HEpBOHAYAIBHBIH yCIeX OKa-
3ancs Ha CTOpoHe TepoMop(oB (C MX HEOPOTOBEBIIMMH [1OKPOBAMH,
OMaronpusTCTBYIOMUMH AKTUBHOM TEPMOPETYILSILHH, OTHOCUTEIBHO
0O0JIBIIMM MO3TOM M BBICOKMM YPOBHEM McTab0IH3MA); OHH JJOMUHHPO-
BAJTK B 103/1HEM KapOoHe U nepMu. OHAKO B TPHACE BBICLIME 3aBPOMOP-
¢b1 (apx03aBphl) OmEpKAK BEpX HAJl BRICUIMMU TepoMopdaMu (Tepar-
CHIaMH), HAYUCTO BEITCCHUB X H3 KPYNHOIO pasMepHoro kiacca. « M300-
peTeHHAas» apX03aBPaMy >KH3HEHHAsA (opMma OHNENaIbHOTO XWIIHMKA
0Ka3anacs CTOJh COBEPIIEHHOM, YTO HA MPOTSKCHHH BCEIO ME3030s1 Ha-
3EMHBIX XMIIHUKOB HHOTO THIIA HC BO3HMKAJIO BOBCE, a KPYIHBIH pazMep-
HEIA KJI4CC 0KA3aJICs MOJTHOCTHIO 3aKPHIT U U1 TepoMop]oB, H UIs Hpo-
yuX (He-apx03aBpoBEIX) 3aBpoMopdos. Cymsi Mo BCCMY, MBI TyT OISATh
HMCEM JIEJIO CO CIYYaeM «a0COMOTHOTO OPYKHD» (ITO Y/KE 3HAKOMO HaM
N0 CUTYalMsM C BEHICKHM 300TUIAHKTOHOM M KapOOHOBBLIMHM CTPCKO3a-
mu). TeparicuiaM y1anoch-TakH «BBICTABUTH HA KOHKYPC» CBOIO MOJCIb
BBICOKOTIO/[BMIKHOTO XMIIHUKA (C JIByMsI mapaMH 1apacaruTalbHBIX KO-
HEYHOCTCH, C KpaCHON MYCKYJIATypOi M YaCTHYHOM TCILIOKPOBHOCTBIO),
OJTHAKO OHU TOCITCIIN K LIATOYHOMY pa3bopy, KOIa IKOJIOTHYCCKHE HULIK
OBUIM yXKC TIOICTIEHBI.

Osomronus apxo3aspoB (puc. 44) Beisaaut Tak. OT nepMo-TpHaco-
BBIX TCKOJTOHTOB 000COOHIIICEH K KOHITy TPHUACA BCE OCTANILHBIC OTPSIIbL:
KPOKO/IH/Ibl, NTEPO3aBPhl M IBA OTPsijia JUHO3aBPOB — AUePOmazosvle
(Saurischia) u nmuyemasoswie (Ornitischia). K simcporazoBsiM 0THOCAT-
€S TAKWC HA TICPBBIH B3I HCCXOXKHE JIPYF C IPYTOM (hOpMbL, KAK XHUIi-
HBIC ABYHOTHE meponodsl (pa3MepoM OT THpaHO3aBpa — 6 M BBHICOTOH,
caMplif KpyNHBIH Ha3eMHBIH XMIIHHK BCEX BPCMEH — IO IIpPEKyp30pa,
04apOBATEIBHOTO CO3MAHNA BEJIMUHHOl C BOPOHY) H YCTBCPOHOTHE pac-
THUTETBHOSTHBIC 3A8POR00bl — CaMbIC OOJIBIINE HA3CMHBIC KMBOTHBIC
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K npuMuTHBIEIM

Menosnie nTATaM
NaHIUpHbIE
AHHO3aBPb!
iy ’
‘m@% f

Porarbie guHo3apel CrpayconoznoGunie /
(Ceratopsida) JIMHO3aBpbI

/s
\ CTero3aBpmI Kpynnsie xumrusre
p AUHO3aBpbI /

Y TKOHOCBIC I'mranTckuc
[MHO3ABpE PaCTHTELHOA [H
: 1

\ \\ JTHHO3aBPbI
\ (Sauropoda)
._N [TTuierasosbie ] JE—
N ZISH()??PB& Smeporasobic @
Neratoutue %a) JHHO3aBPHI
Saur Kpoxoauiist
penTHIHH TexogOHTH ( poxoaHI

ischia
(Pterosauria) H &ITHTaTOpBI
W / (Crocodylia

Ipeaxoskle apxo3aBpsl

Puc. 44. dusorenus apxo3aspos (1o Romer, 1950)

(wmrnozok pocturan 26 M B uiuHy npu Bece 30 ). K nTHeTasoBbiv
IIPUHA/JICHKAT HCKIIOYUTEIBHO PACTHTENBHOSIHBIC (POPMEL, 110 GObILCH
4acTH KPYNHBIC W OYCHb KPYMHbIC: ABYHOTHE 2a0po3agpul (YmKOHOCbIE
Oun03a8pbl) M U2YaAHOOOHb!, A TAKKE BTOPUYIHO-4ETBCPOHOTHE AHKULO-
3a8pel (nanyuphvle OUHO3a6pbl), CTETO3ABPHI U yepamoncudsl (poeamuie
ounozaspul) (puc. 45).

OT MENKUX XHIHBIX TEPONOJ| NO3THEE TIPOU3OLLIN ITHITHL, Cneny-
CT OTMCTUTE, YTO TCKONOHTHI €1IC B TPHACE «H300PECIN» MPAKTHICCKH
BCE KM3HCHHBIC (JOPMBI, KOTOPBIMH apX03aBpPhl MOIb30BAMUCH TOTOM
Ha MIPOTSHKCHUM BCCTO MC3030s1: XHIUHBIC OUIICAAIBHBIC OPIUMO3YXUL
NPUHIHUIIKAIBHO HE OTJIMYAIUCE OT TCPOIIOA, PACTUTCILHOSIHBIC /MO~
3a8pbl C MOIHBIM IAHIMPCM BECHMA I0XOIMIIM HA YETBEPOHOTHX [ITH-
LICTA30BHIX, & 0T BOJHBIC (hUmMO3a6pbl — HTO POCTO KPOKOAUI-KPOKO-

¢! Celicmo3aBp (M3BECTHBIH JTHLIb [10 OTIIEYATKAM clief10B) A0JKeH OBl 1oc-
TUTaTh B JUTHUHY 48 M.
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Puc. 45. HaseMHbBIe apXo3aBphi  IMHO3IBPbI 1 TEKOI0HTDE (110 Penrton, 1997)
a  WMNA0M0K: 6 RO UCpeN 6 - THpalosasp: o Menkas reponoga Ornitholestes:
0 - QUPOIABN. ¢ - IPUNCPATONC )i CTCrO3aBp. 3 -- AlKKHI034aBP, i -- TCKOJIOHT



aunom. ITogucpkHeM: ykasanHble apsl (HanpuMep, GUTO3aBp — KPOKO-
AWI1) HE CBA3aHBl CKOJIb-HUOYAb TCCHBIM POACTBOM, pe4b UJACT KIMEHHO
0 pcanmn3anuy ONpPCACIICHHBIX IKOIOTHYCCKHX cTparcruit (puc. 46).
Korna roeopst o CTpyKType Mc3030#CKOro coobmiecTBa Ha3eMHBIX
I03BOHOYHBIX, CPa3y 3aMCUaIOT, YTO KPYITHBIH pa3mepHsbiit kiace (3. On-
COH 11a3BaJl €T0 «AOMHHAHTHBIM C0001IECTBOMY) B HeM ObUT TIOJNHOC-
TbI0 C)OPMUPOBAH aPXO3aBPaMH: ¥ GUTO(ATrH, U XHIIHUKY B HEM TIpes-
CTaBJICHBI CIIEpBa TEKOAOHTAMH, TIOTOM JiMHO3aBpaMH. Pexe obOpaiaror
BHUMAHNE Ha Jpyroe 0OCTOATCNBCTBO: MaNbIii pa3MepHBbIi Kiace («cyo-
AOMHHANTHOC COOOIICCTBO») OKa3aJICs AN apX03aBPOB MOYTH 3aKPHI-
ThIM — POBHO B TOH € CTEIIEHH, KaK KPYITHBIH — a71s TepoMop¢oB. Cpean
MallopasMepHBIX cyluecTB (MeHec | M) AOMHUHUPOBANH TEPHOJOHTHI
(M MX IPAMBIC NOTOMKH — MIICKOTIHTAIOILHE), & Ha BTOPBEX POJIAX BBICTYIIA-
74 HU3IIME AHAIICHABL — SLICPULEL 0 K1060207108ble (HBIHE OT 3TOH Tpyn-
ObE yLeNella JHHIb TaTTepys); IUTATINCh OHY HACEKOMBIMH M, pexe, ApyT

T o
CEE U PRy

30 ° ;amt

3
"._ enann i ®

Puc. 46. TpnacoBbic TEKOJI0HTEl — DKOJOIHYECKHE aHANIOTH BOJIEE 103 AHUX
apx03aBpPOB ([AMHO3aBPOB H KPOKOJMIIOB):

@ —2T03aBp Steganolepis (aHasOr aHKHIIO3aBPOB); 6 — ncesno3yx Ornithosuchus (ana-

JIOT TEpOTO/-KapHo3aBpoR); ¢ - $urolzasp Parasuchus (aHanor KpokOJIHIOB)

(110 Koppostny, 1992)
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apyrom (puTodaryu B ManoM pa3MepHOM Kilacce He 6bu10 BoBce). UTaxk,
BBICIIMC 3aBPOMOPQbI (JIMHO3aBPBI) ¥ BBICIIUC TCPOMOP (LI (MaMMauy)
C CaMoT0 Havayia cOPMUPOBATH «IAPANIEIbHBIC MADPBD), IIPAKTHYCCKH
HC B3aUMOZEHCTBOBABIUNE MEX Ay coboii.

OucHb HHTEPCCHO COITOCTAaBUTH CTPYKTYPY COOOLIECTBA HA3EMHBIX,
BTOPUYHO-BOJHBIX M JETarOIMX [103BOHOYHBIX. Ecin Ha cyuie rocnoa-
CTBOBAJIN AMHHOTHI C CAMBIM aKTHBHBIM MeTabOIM3MOM — TCPOMOP(bI 1
apx03aBpbl (IOCIEAHHE UMETH YETBIPEXKAMCPHOE CEPAIIC M, KAK MBI YBH-
JIUM JaJTBLIE, 10-CBOEMY PELIHMIH NIPO6IIeMy TOMOHOTCPMUH), TO BOAHAS
cpefia oKazanach BOTYMHOM penTHIMK ¢ HU3KHM ypOBHCM obMeHa H 6c-
JIOM MyCKyJIaTyPoOii, OpUEHTHPOBAHHON Ha 6ECKUCIOPOAHBIE NPOIECCHI.
Jins apxo3aBpoB oHa Obla MaJIONOAXONANICH (BOAHBINA 06pa3 KU3HM Be-
AT JIMUIB CaMBIC aPXauyHbIC HX MPEACTABUTENN, QUTO3aBPHI U KPOKO-
AWIIBI), 3aTO 3[1€Ch MPOLBEIIM HU3LINC AMANCH bl (IBPHAIICHBI) U aHarl-
CHJIBl; MXTHO3aBpBI, IIC3HO3aBPbI, IIAKOAOHTHI, MOpCcKUE Yepenaxy. Her
TaKOW TPYIINbl AUAIICH], KOTOpas He «JCJICrMpoBanay Obl CBOMX LpCH-
CTaBUTENCH B BOAY — OBIIM JaXe BOAHBIC KITIOBOTONIOBBIC, NI€8D03A6PbI.

Bce goonvie penmuauu — xungnuxu (cpenu Hux He 65110 He TONBLKO
durodaros, 1o JJaKe U INTAHKTOHOSIOB BPOJIC YCATHIX KHTOB HIIH KUTO-
BOH aKyJIbl), ¥ 6ce Kpynitsle — 3aMETHO KPYNHEE CBOUX CYXOIy THBIX [1PE/-
KOB (CCJIM TaKOBBIC H3BECTHBI). BechMa NOKa3aTe/IbHbL B 9TOM HOCIICIAHEM
OTHOUICHUM «SUICPHLLD) (B MIHPOKOM CMBICHC), HA CYIIE NMPAKTUICCKH
HUKOT/Ia HE BBIXOAMBIUME U3 MaJIOro PasMepHOIo KJIAcca, HO 11OPOAUB-
LIMC TUTAHTCKHX MOPCKUX MO343aBPOB H IPECHOBOJHBIX XAMACO3A6POE
(xu3neHHas Gopma «kpokojuny). HaunHas ¢ rpuaca BORHBIC PCITHIIMM
OKKYNHUPOBAJIU BEPXHUC TPOPUUCCKHC ITaKKH MOPCKUX IKOCHCTEM, I10J1-
HOCTBIO BBITCCHMB OTTYAa M PO, U TONOBOHOIMX ~ 3TH MPEABIAYLIMC
«BJIaJABIKK MOPECHY CIYKHJIM UM OCHOBHOM nuiueid. Cutyauns uaMeHU-
Jachk IMIUb B Havalic Mena, KOIa OABHJINCE aKyNbl COBPEMCHHOTO THIla,
BO3MOXKHO, HIMCHHO OHM KOHKYPEHTHO BBITCCHIIIM CaMBIX «pblO00Opas-
HBIX» U3 PCOTHIIMH — UXTHO3aBPOB.

C ocBOeHMEM BO3jlyXa KapTulia, KaK M CJICA0BANO OXMAalh, Oblna
obparmas (110 CPaBHCHUIO ¢ MOPEM): 3ACCh TIPCYCIICHH MMCHHO 8bICLUUe
apxo3aspol, UMesuilie cCamelii AKMUSIHIIL MEMAOOAUIM, — TITUIIE] H ITE-
PO3aBphl, KOTOPBIC TOXKE [IOYTH HAaBEPHsKa ObLIN TenIOKpoBHbIMU. Tax,
MCIKHH nTepo3aBp Sordes pilosus (MTO B IEPCBOAC € NATIHU O3HAYACT
«HCYHCTB BONOCATAas») OBLT MOKPLIT 4EM-TO BPOJIC BOJIOCSHOIO 10KPOBA
HC BIIONHC SICHOM NPUPOABI; TPYAHO MPCACTABHUTL cebe, 3a4CM OH MOT
MOHaA00UTBCS, CCIU HE U1 TCIUTOW30N UMM, B 1013y TEMIIOKPOBHOCTH
NTCPO3aBPOB MOXKCT KOCBEHHO CBHJIETC/ILCTBOBATh H CTPOCHUE MX KOC-
TCi, MONBIX U HCCYILIUX NICPQOpatnu — Kak y IITHI[, Y KOTOPHIX KOCTH
IPOHH3AHBI BO3RYIHBIMM MelitkamMu (obccnicuuBaromumu Ocecnepeboii-
HOCTBH JAbIXalikg BO BPCMs Mallylycro noncta). Eciin apixarcibHas cuc-
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TeMa B OTHX JBYX IDynmnax [OCTPOEHA aHAaJIOTHYHBIM 00pa3oM, TO U WH-
TEHCUBHOCTB 0OMEHA Y NTepo3aBpOB HOJKHA ObITh OUCHB BBICOKA.
Camoe yHTepecHoe, UTO B Tpuace (M JAaXe B KOHIIC TIEPMHU) HU3IIHE
Auancubl («SMEPULBI») COBEPIIMIN LENBIR PAJ [TONBITOK 3aBOCBAHUS
BO3JlyXa, HEKOTOPbIC U3 KOTOPbIX KaXyTcs KpaHHC YK30THUYHBIMHU
(puc. 47, a—6), ojHaKo 3TO ObLIM BAPUAHTHI NJIAHUPYIOLMIET O MOJe-

Puc. 47. 3aBocBanue BO3AYyXa PENTHIHAMU: @, 6, ¢ — IUIAHEPbI M3 UKCIia
TPHACOBLIX HU3LIAX AWANCHT; @ — IITEPO3ABPbL; 0, ¢ — MPE/IKH [TTHIL
(o Dzik, 1997, u ®enToH, 1997)

a — learosaurus siefkei; 6 — Sharovipteryx mirabilis, ¢ — Longisquama insignis;
2 - NITCPAHO/IOH; O — TIPOTOABHC; ¢ — APXEONTEPUKC
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Ta: Ha aKTUBHbIA, M a Il y 11 M #, OJIET y OTHX PENTHIMI ABHO He XBaTaeT
suepreruku. [lossuBimecs B KoHuE Tpuaca BO3AYIIHBIE apX03aBphI (1ITe-
PO3aBPbI) Pa30M HPECEKITH STH HEYKITIOKHC OTYTM HU3mmxX auancu. ep-
BLIMH NITCPO3aBPaMK ObLIM XBOCTATbIE pampopuixu, pasMEPOM OT BOPO-
0b31 10 BOPOHBI; B Ja/IbHCHIIIEM ITEPO3aBPhI CTAHOBIIIMCH BCE Hoyee Kpyn-
HBIMM (HanpuMep, nmepodakmuiy GBUIM He MCHBIIC OpJia, 4 y X
BCPXHCMCIIOBBIX MPEJICTABUTCNEH, nmepanodonos, pa3Max KpbllbeB A0C-
THIaN & M - 9mo camvle Bonvuiue nemarouwue cyuecmsa gcex gpement?)
¥ HABCPHAKA IICPCILIM K [TApIIECMy MOJETY, BPOAC COBPCMEHHBIX KOHAO-
poB. Mcuc3HOBCHHE B KOHIIE 10PBl MEJIKHX BBICOKOMAHEBPCHHBIX pamdo-
PHHXOB (XBOCT JICTAIOIIEMY CYIICCTBY HyKCH KAK IPOTHBOBEC JUTS Pa3Bo-
POTOB € MAJIIM PAIHyCOM) € MalyI{MM [ONETOM, OCIIE YCro OCTAIHCD
JIHUIL KPYITHOPA3MEPHBIC (GKMBBIC IIAHEPBI» — NTEPOAAKTHIH, CYAS 110
BCCMY, OBIJIO HAMPAMYIO CBA3AHO C [IOABIEHUCM B 3TO BPEMS IITHLL B BO3-
AYUIHOM COOOLICCTBE MEX/y NTEPO3ABPAMH M ITHLIAMH [POUCKONUT Ta-
KOC XKC Pa3MEKCBAHHUE 110 PA3MCPHBIM KJIACCAM, KAK U B HA3CMHOM — MCYXK-
AY AMHO33aBPAMH M MaMMatusMu. Pamdopunxu (cyis 1o copepkumomy
UX JKCIIYAKOB) OBUIM YACTBIO HACEKOMOSAHBIMH, YACTHIO PhIGOSAHBIMI —
4TO-TO BPOAC COBPCMEHHBIX 3UMOPOAKOB (puc. 48). B nanbHeiiem pribo-
AHOCTH CTaJla 1A ITCPO3ABPOB (TCHEPATILHON JIMHUCH» — HerapoM rmo-
YTH BCE HX CKCJICTB! HAWICHBI B MENKOBOJAHBIX MOPCKHUX OTIOXKEHUAX®.

Puc. 48. Oxorsunmecs pamdopuuxu (10 Norman, 1994)

“ HezaHo onucanHbiii nrepanonon Quetzalcoatlus (ot KOTOPOTO, 1ipaBa,
H3BCCTHb JIMUIL HECKOJILKO H30JIMPOBAHHBIX OCTATKOB) JOJIKCH ObL1 HMETH Pas-
Max KpbuIbeB 16 M.

'V 11031HeMEL0BOTO IITEpOnaKTa Plerodaustro B HyxHeH YeI0CTH ObUTH
COTHH JUIMHHBIX ILETHHKOBHAHBIX 3y00B — [0JIHBLI aHAIIOT KKMTOROFO yCa», FO-
3BOJISIFOILIETO OTLEXHBAThH U3 BOJBI MENKHX 6ECII03BOHOMHBIX.
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Wrtak, B Mope rocrioiCTBYIOT KPYIHBIC PEITWIIMA H3 YUCIa HU3IIHX
3aBPOMOPHOB € «XONOTHEIM» METAGOIU3MOM, B BO3JIYXC — OTHOCHTETb-
HO MEJIKMC ¥ TCTUTOKPOBHBIC BBEICHINC apX03aBphi. A UTO K€ «BJIAABIKA
CyWH» — nuHO3aBpbI? Bonpoc 06 uX BO3MOXHOI TENIIOKpOBHOCTH [HC-
KyTHpOBAJICst 1aBHO. B nocneaHee Bpems 60NbIMMHCTRBO TATEOHTONOTOB
CXOJLATCS HA TOM, YTO MHTEHCUBHOCTH 0OMEHA Y IMHO3aBPOB MOXKET OBITH
M HC 10CTHTala NTHYBCH WA MaMMadbHOM, HO 3aMETHO MpeBHIIIANa
TaKOBYIO «OOBIYHBIX» penTHiIHi. Bo BCskom cyuae, paHHHIE IpecTas-
JICHHS O IMHO3aBPaXx KaK 0 MACCHBHBIX MAJIOIIOBHIKHBIX CyLIECTBAX OTO-
LWIH B IIPOLLIOC. YiKacHble TePONOABI-Benounpantops n3 «[lapka wop-
CKOr'0 NCpMOAay, HAOMHMHAKOINHME CBOUM NOBEICHHEM KPYIHBIX HeJleTa-
HOIIUX NTHIL, CYs [0 BCEMY, BIOJIHE COOTBETCTBYIOT PEABHOCTH.

VY nuHO03aBpOB Tea0 6bII0 NPUIOHATO HaJl 3eMIIei ropas/io 6onblie,
ueM y JII0OBIX COBPEMEHHBIX PENTHIIMIA C MX HIMPOKO PACCTABIEHBIMH B
CTOPOHbI KOHCYHOCTSIMH. OB 3TOM CBHETENLCTBYIOT, B YUCIIE TIPOYETO,
X Y3KHC CIIEIOBBIE IOPOXKKH — KaK Y MaMManuit 1 irui. MHora ykaser-
BAIOT Ha TO, YTO {UHO3ABPEI IPOCTO HE MOIIIM HECTH MHOTOTOHHOE TEJIO
Ha CBOWX HE JI0 KOHLA BBINPSIMIICHHBIX («PAaCKOPSUEHHBIX) MO-PenTHIb-
HOMY) KOHEYHOCTAX — 9TO HEBO3MOXKHO: Ha/10, YTOOKI BEC IPHUHUMANH Ha
cehst He MBIIIIIBL, @ BCPTHKANBHO I0CTABICHHBIC KOCTH (CM. BhlIC). Bep-
Ho. Ho Bce-Taky 910, noxanyit, He pHuuHa, a ciefcTaie. Beas «npsimo-
XOXJICHHE» BbIPabOTANOCH YKE y CAMBIX I1EPBBIX JAMHO3aBPOB — HEGOb-
IIUX CYNICCTB C KOMIUICKLUMUCH Keneypy, nepeja KOTOpHIMH IpoGiiema
W30bITOYHOrO Beca ere He cTosna. Ckopee HaO6OPOT: CAMO ITPOHCXOK-
JICHHE JIMHO3aBPOB ObUIO CBS3aHO ¢ 06uiel akTHBH3anMell obMeHa Be-
IICCTB. JTO OTKPHLIO UM MYTh K NaPACATHTANLHOCTH (JUIS Hee, Kak MBI
NOMHHUM, HEOOXOIMMa NPOJOIKUTCIIEHAS MBIIICYHAS AKTUBHOCTE, Cle-
AOBATCIBHO — KPacHas MyCKyJIatypa, CleJI0BaTCIbHO — adpoOHEBIi MeTa-
60MIM3M U TEITOKPOBHOCTB, M T. [1.), & YK€ N1apacaruTallbHOCTh, B CBOIO
OYepCb, NO3BONMIA HAPAIMBATE Pa3MEPhi Tella ak [0 3aBPOIIOJHBIX
30 tonH.

Wrax, aktuBHOCTh MeTaG0/1M3Ma AMHO3aBPOB GBUIa HABEPHSKA BBILIE
06BIYHOTO «penTUIBHOTOY. BBUIH W, 0/IHAKO, 3TH CYIECTBA HO-HACTOS-
EMY TCIUIOKPOBHBIMU? BecbMa wHTepecHB B 3ToM maHe JaHHble O
THCTOJIOTUHCCKOM CTPOCHHH WX KOCTcH. EcTh 1Ba BaHBIX pa3nuuus
MEXK]ly KOCTAMH AMHO3aBPOB U KPYNHEBIX MIICKOITUTAKONUX, C OJTHOH CTO-
POHBL, W [POYUX PENTHINH — ¢ APYTOH. ¥ NepBBIX ABYX NPaKTHYECKH
HC3aMCTHBI JIMHHH HAPACTAHMS (BPOJIE «TOAUYHBIX KOJIEL»), OOBIYHBIC
A3 THIWYHBIX PCNTUIMI; OTCYTCTBUC UX CBUICTEABCTBYET 0 Horee 1o~
CTOSHHOH BHYTPEHHEH cpejic, CBOHCTBCHHOM TEMIOKPOBHBIM JKUBOTHBIM.
Kpome toro, y 1uH03aBpoB 1 MIICKONHUTAIOLIHX HAMHOTO BBIIIIE 0/ BTO-
PHUHOM KOCTHOM TKaHH, CBA3aHHOM ¢ MHOTOUHCIIEHHBIMU FaBEPCOBBLIMH
KAHAJIAMH, B KOTOPBIX PAcHOJOKEHBI KDOBEHOCHBIE COCYBI. DTO CBU-
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AETeIbCTBYET 0 60JIee HHTCHCHBHOM METab0NH3Me, NPUBOISIIEM K yObI-
CTPEHUIO KPYTOBOPOTA MHHEPAIBHBIX BEIIECTB MCKAY KOCTAMH M TKa-
HCBBIMM JxuAKoCTsMu. OHAKO JOBOIB! 3TH OTHIONH He OeccrnopHsl. Tak,
Hauboee OIM3KHMH K MIICKOIMTAIOIIUM [0 CTPOEHHIO KOCTel okaza-
JCh HCIOJHHCKHUC 3aBPONOJEI, (PU3HONOTHYECKH SBHO BEChMa JACKHE
OT MaMMAaJIHH, TOrna Kak HeOOJBIINC TEPONOABl TUMA BEIOIUPANTOpa
(7151 KOTOPBIX KaK pa3 eCTh BCce 0CHOBAaHMU ITOJIO3PCBATH TEIIOKPOBHOCTH)
UMCIOT THMHYHO PENTUIBHYIO KOCTHYKO TKaHb. THIIMYHO penTHIBHEIC
KOCTU OBUIN M Y MENKHX BBICIIIHX TEPAIICH]], HaBCpHsKa OM3KHX N0 CBO-
eMy MeTabonu3My K IPHMUTHBHEIM MilekonuraromuM. Koctu kpynHsix
KPOKOJHJIIOB XK€ IMEpPEeCTPAaHBaOTCs IT0 MEPC POCTA, XOTS 3TO BNOIHE ((XO0-
JTOHOKPOBHEIE» )KHBOTHBIE.

Jpyras rpynna 1oBojioB — 3koyoru4eckas. Ecnu auHo3aBper npu-
OIMKANUCH 110 YPOBHIO METab0IM3Ma K MaMMAaITUSIM, TO K MUIIM UM Tpe-
6oBasock npuMepHo B 10 pas Gonpliie, 4eM penTHIHSM CXOJHOTO pazMe-
pa — 4TO HOJKHO OTPa)aTbCs B COOTHOLICHHH OHOMACCHI XMIUHUKOB U
ux xeptB. B coobuiccTBax nOHKMIOTEPMHBIX Nalc030HCKUX TCTPAIIOA
3TO COOTHOILICHHE OM3K0 K 1:1, TOTIa Kak B «JIMHO3aBPOBLIX» coobuic-
CTBaxX ME3030s JI0Ns XHI[HUKOB (110 Huomacce) cocrasiset okono S5 %,
KaK H B COBPEMCHHBIX coofliccTBax MIcKonuTaromux. Ha 3to pesoHHo
BO3PAKAIOT: CYI{ECTBYIOT K€ MECTOHAXOXICHUS JUHO3ABPOB, IIe XHIl-
HUKH rpeobnagany no uucieHHoctw. C Apyroi CTOpPOHBL, BO MHOTHX
COBPEMEHHBIX COODOIIECTBAX, Il BEPXYIIKY TPOQUUCCKOH MUpaMubl
GopMHPYIOT HC MaMMallHH, a PCITHIMH (THTaHTCKMil BapaH ¢ 0CTpoBa
Komono nin 3Men B MycThIHAX), GUOMacca XHIHUKA COCTABIIAET MeHee
10 %. J1a 1 BooO111e pacucThI HOKA3BIBAKOT, YTO eCIIK Obl «IPAKOHBDS BPO-
JC TUpaHO3aBpa 061allany TaKuM Xc¢ OOMCHOM, YTO M TCILIOKPOBHEIC
XHIIHUKA (M, COOTBETCTBCHHO, TAKMM JKC alllICTUTOM), TO Ha HX COJCD-
KaHHC HC XBaTuIIO OBl BCEX PECYPCOB IKOCHCTEMBL. .

HeiHc 60nbLUMHCTBO HCCheioBaTeleil Nomaracr, 4To rno cBoeMy Me-
TabOIHYCCKOMY PEXKHMY THHO3aBPbl 3aHUMANH HE NPOCTO MPOMEXKYTOU-
HOC ITOJIOKCHHC MEKTY «TETNIOKPOBHBIMUY H «XOJOJHOKPOBHBIMHY» K H-
BOTHBIMH, HO IPHHLUIIHAIBHO OTIHYAIUCH OT oboux. Habmonenus Han
KPYIHBIMH COBPEMCHHBIMHU PCIITHIIMAMU [TOKa3aJI1, YTO CCIIH XKHUBOTHOE
uMeeT IPUBCACHHBIR pasMep Tena 6omee 1 M (a UMEHHO TaKAMK OBLIH
OYTH BCC AHHO3ABPHI), TO B YCIOBHSIX POBHOTO H TeIoTo (Cy6TpOnu-
4eCKOro) KJIMMAara ¢ MallbIMH CYTOYHBIMH KoJeOaHWSIMH TeMIIEparypbl
OHO BIIOJHE CIIOCOOHO MOAJCPKUBATH IOCTOSHHYIO TEMICparypy Teia
Boic 30 °C: TennoeMkocTh BoAb! (M3 KOTOpoi Ha 85 % COCTOUT TENO)
JOCTATOYHO BEJIMKA, YTOOB! OHO NPOCTO HE YCIICBAJIO OXJIaIUTHCS 38 HOUb.
ImaBHoe: 3TA 8BICOKAA Memnepamypa mena obecnewusaemcs UcKiio-
YUmensHo 34 Cuem HOCIMYNIEHUA Menia UigHe, He30 6CAKO20 yuac-
mua cobcmeenno20 memabonruzma (Ha 410 MICKOITMUTAIONIMM [IPHXO-

186



autes TparnuTe 90 % norpebasemoii nmu nuum). Mrak, ;kuBoTHOE ¢ pas-
MEpaMH, CBOHCTBEHHBIMU OONBITUHCTBY AHHO3aBPOB, MOXKET JOCTUTaTh
TO e CTeNeH! TEMIIEPATYPHOTO KOHTPOJIS, YTO U MIICKOHTAaI0IIIE, CO-
XpaHsig Npd 9TOM THIHYHO PeNTHIMHHEIA ypoBeHb metabonuama. Ir1o
ssienne J[x. XorroH (1980) Hazsan uHepUMANBLHO#N roMoioTepMueii.
Cyns o BceMy, HMEHHO HHEpIUAIbHAs roMoiioTepmus (BKyre ¢ Oure-
JAIBHOCTBIO) Y ClleNaNa JUHO3aBPOB NApAMH Me3030HCKOH IPHPOBI.

Tak 4To e, MHepLHaTbHAS TOMOMOTEPMHUS — 3TO BCE [IPEUMYINECTBA
penTUINIfHOTO 06MeHa IIIOC BCe MPEMMYIIECTBA MAMMAILHOIO 06Me-
Ha, ¥ HHKAaK1X HeJIOCTATKOB? YBEI, TaK He ObiBacT. Jle/io B TOM, YTO UHEP-
UanbHasg roMoHoTepMHAs BO3MOXHA JIMIIE B CTPOTO ONpeIeICHHOM KITH-
MaruyeckoM pexume. s ee noagepxanus HeoOXoAUM OUYeHb POBHBIH
v TeMJIbIH KJIMMAT, MpaKkTH4ecKH 0e3 mepemnajga temeparyp (Kak ce30H-
HOro, TaK 1 CyTOYHOI'0): IIOHATHO, YTO €CJIH CYIIECTBYIOT IEPHUOAB CKONb-
HUOYAB CYIIECTBCHHOTO OXJIAX/ICHHS, TO TePMHYECKast HHEPIHS TYT Ke
HayMHaeT paboTaTh mpoTHB Bac. KiuMar 3Tot Jo/mkeH ObITh TEITBIM, HO
He Ype3MEepHO KAPKHM: [IpU Takod QpU3NOIOTHH 00eCreynBaTh TEIUo-
cbpoc upe3BBIYANHHO TPYIHO, U B HBIHELIIHEM TPOITHYECKOM KJIMMATe MOX-
HO C JICTKOCTBIO yMEPETH OT TEILUIOBOTO yjapa (M3BeCTHO, Kakue nmpodie-
MBI CO3/Ia€T TEIIOCOHPOC i KPYIIHBIX MJICKOIIUTAIOIIUX BPOJIE CIOHOE).
ViMenno Takoi pOBHBIH TerIslil KIIMMAr («Bcs 3eMilst — CILTOIIHbIE CY6-
TPOIMKH») U UAapHJI Ha NPOTAXEHUU BCCTO Me3030s, KOTOPBIH, KaK MbI
HOMHHM, 6511 TepMO3poil. OHaKko TEPMOIPHI (Kak M BCE HA CBETE) UMe-
10T OOBIKHOBEHUE KOHYATHCA. ..

O6cyxnaemas Hamu TpobiieMa UMeer e ONH ACIEKT — CBI3b Tell-
JIOKPOBHOCTH ¢ purodarueit. OGbIMHO MONAraroT, YTO XMUIHKMK 110 CPaB-
HEHHUIo ¢ puTodarom Beeraa Oyner CyuiecTsoM Gosee BEICOKOOPraHH30-
BaHHBIM — M MO3TOB Y Hero nobousiie, 1 oOMen nounTencustee. Tak, ga
He COBCCM. YCBaMBaTh MSICO — 3TO «HE [IPOCTO, a O4E€Hb POCTO», HO BOT
M3BJIEKATH Y4TO-TO MOJIE3HOE M3 IPHHIUIINANEHO HU3KOKATOPHUHHBIX pac-
THTENLHEBIX KOPMOB — 3TO YXKE «BBICOKAsi TCXHONOTHSI» U JUIS Hee HYKHO
KaK MMHUMYM 00TaaaTh IPHIHIHBIM HCXOHBIM MeTabonuaMom. Jlapaii-
Te MOCMOTPUM, KakK pacnpeesicHsl Purodaru cpeau no3BoHouHbIX. Hx
MHOr0 Cpeay MJIEKOIUTAIONIMX M ITHLI, OXHAKO WX BOBCE HeT (3a mapoi
HCKITIOYEHUH, O YCM peyb BIIEPEIH) CPEAU COBPEMEHHBIX aMpubuit u
pentunuid. A cpenn peib ¢uTodaru ects (HanpuMmep, U3BECTHBIA BCEM
TOJICTONOOMK — Hey TOMHMBL1 GOpell ¢ 3apacTaHHEM UPPHUTAIIHOHHBIX CO-
OpYKeHuJt), XoTs uxX HemHoro. CrpaHHas Kakas-To KapTHHa, beccucreM-
Has... Ho 310 TonbKo Ha mepBbiil BT,

C MiexonvTalOMAMA U NTHLAMH BCe SICHO — OHH TEILIOKPOBHEIE.
A BOT y pb16 MeTab0MN3M, KaK HU CTPAHHO, 110 LeJIOMy P51y MapaMeTpoB
ABISETCA OoJee MPOJBUHYTHIM, YEM Y HU3LIMX TETPAnof. Mbl MOMHUM,
YTO y PHIO HHOIA BO3HMKACT BPEMEHHAS «TCIUIOKPOBHOCTE» — 32 CUET
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HaJINYHA Y HAX eJHHCTBEHHOTO KpyTa KpOBOOOpAIeHUs ¢ MONHBIM pa3-
JieNleHneM KpOBH Ha BEHO3HYIO U apTrepUaibHyt0. Tak BOT, OJIMH U3 JIBYX
cimydaeB GUTO(HAruu y HU3IIMX TETPANoj — FONOBACTUKH (BBICOKOCTELH-
anu3upoBaHHble MOTPEOUTENH BOJOPOCIEBEIX 0OpacTaHuil), HO Beap ro-
JIOBACTHK-TO IO CYTH JeNIa He ampubus, a peiba, 1. €. cymecTBo ¢ xabep-
HBIM JbIXaHHEM H €IHHCTBEHHBIM KpPYIoM KpoBooOpameHus. Bropoii
CIy4aH — CyXOIIyTHBIE YepenaxH, KOTOPbIe, HANPOTHB, AOBEIH JI0 MTOIHO-
ro JJOTHYECKOTO 3aBEPLICHHS CTPAaTETHIO NACCHBHOMN 3alIMTHI (PaKTHU-
YeCKHM HCIPOHMUAEMBIH NAaHIUPB) H 33 CYET 3TOT0 MUHUMHU3UPOBATIH BCE
NpoYHE PACXOJbE OPraHU3Ma.

Mexay Tem, cpeld HCKOIIaeMBIX HU3IHNX TeTpano ¢uroharos xsa-
TaJlo; OHY BCTPEYAIIMCH 1 cpeiu TepoMopdoB (31ado3aBpsl, AULMHOIOH~
THI), K CPeau 3aBpoMOpdoB (ITHUIETAa30BbIE NMHO3ABPHI M 3aBPOIIOIbI).
Opnnako Bce OHHM ObLIN CyIIECTBAMH KPYITHOPAa3MEPHBIMU — B 3THX Clly-
yasx ¢urodarus sBHO BO3HHMKaeT Ha (a3e MHEPUHAILHON roMoHoTep-
MuH. UMEHHO O3TOMY B MaJlIOM pa3MepHOM knacce Gurodarus He Bo3-
HHKAET OUCHB J0JI0 — BILIOTH JIO MOSBJICHUS HACTOSIMX MIEKOMUTAIO-
IUX (Y4TO paJHKaAIBHO H3MEHHT BCIO CTHYALMIO B HA3CMHOM COOOIIeCTRE).

Kcrtaru, o purodarnn anHo3aBpoB. B monyasipHBIX KHHKKaX 4acto
MOXKHO YBUJAETh KAPTHHKH, Ha KOTOPBIX 00/IpO U BECEJIO LIATAIONIHE 10
CylIC 3aBpOIIO/Ib! OIIUITBIBAIOT JIMCTBY C JICPEBBEB HAa MaHep Hcupaghos
mu60 cJI0HOB (IPUMEPHO TaK XKe OHU cchbs BeAyT u B ¢pumbMme «llapk
IOPCKOTO IlepHoa»). Boobiue-to cyiecTBO TakoW KOMIUIEKIIMK U C Ta-
KHM CTPOEHHEM CYCTABOB Ha CYIIIE JOKHO YYBCTBOBATH CeOst HEBAKHO —
OO0JIBIINHCTBO MaJICOHTOI0TOB H3/IaBHA I10JIATANI0, YTO HTH TMT'aHTHI BEU
HOJTYBOJHBIH 06pa3 )H3HM, KaK HBIHCIHUC Hecemomun®™... OaHaKo Ia
Hac cefyac BaXXHEe CTPOCHHE MX 3y0OB: 9TO JITHHHBIE Y3KHe «KapaHa-
IIHKHY, HC COTIpHKAcalonIMecs MCxay coboro (cM. puc. 45, a). OHH Ka-
XKYTCS COBCPIIEHHO HEMPUIOIHBIMH JTs IEpETUPaHUs )KECTKOH, THLICH-
HOW NaJMCaJHON TKaHH IMCTBBI rOJOCEMCHHBIX (JIpyroii-To B Te Bpeme-
Ha He cymccTBoBasno). Co3maercs BriedatT/leHHE, YTO 3TO — OTHIOAb He
(OKepHOBa» (KaK y KOPOBBI HITH KPOJIHKa), a CKOPEE «IyPLLTAr», IPH I[10-
MOIIHM KOTOPOTO OTLEKHBAIOT U3 BOJAB! KaKyIO-TO JOCTATOUHO HEKHYIO
PaCTHTENBHYIO MHLLY.

B sroit casu A. I [ToHomMapeHKo obpamaer BHUMaHHe Ha yxKe 3Ha-
KOMBIC HaM IUIaBaIOLIME MAThl — THTAaHTCKUE CKOIUICHHS BOJHBIX MXOB M

6 BbIcka3biBaslach JOCTATOYHO 0GOCHOBAHHAS TMIIOTE3a, YTO 3aBPOITOAL]
00HMTAIM Ha MOPCKHX MEJIKOBOABSX (YEMY €CTh [IPSIMBIC JIOKA3ATENBLCTBA B BUAC
UX CJICJ10B Ha U3BECTKOBOM MOPCKOM IIECKE C OCTATKAMHU MOPCKUX MOJUTHOCKORB).
OHH ITPOBOAMIIM BpEMS, CTOS Ha JIHE, Ha ITyOuHE 3—4 M, U ITUTAIUCH BOJOPOCIIA-
Mu. OTcrofa MOHATHO, 3a4€M MM TaKHE YYIOBHUIHBIC pa3Mephbl Tela — IPOCTO
4T00b! HE COMBAJIO C HOT BOJIHAMH.
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NCYCHOYHUKOB, OOPOCIIMX BOAOPOCIISIMA: KIICTOYHBIC CTEHKH Y 3THX pa-
CTCHHM HE YKPCTUICHBI JIMTHUHOM (B BOJIE 3TO HE Tpebyercs), a IMaBHoE —
BCE 3TO OMTKOM HabHTO KHUBOTHBIM GEIKOM B BHJE HACCHSIOMUX MaT
pakooOpa3HBIX W BOAHEIX HaceKOMBIX. CXOHOE ¢ 3aBPOIOJIaMH CTpOE-
HUE UMCIOT 3yOBI IPOYUX PAHHUX PACTUTEIBHOSIHBIX rPyII (MryaHo10-
HOB, CTET03aBPOB), IO3TOMY HC UCKITIOUCHO, YTO BCE OHU BCIH IIPUBOJI-
HbIA 00pa3 XM3HU, NUTAasCh IABHBIM 00PAa30M IUIABAIOIIMMHU MaTaMH.
Moxct crarbes, 4T0 Ha3eMHBIMH PaCTHTENBHBIMU KOpMaMH (60iice Tpy-
ObIMH) NMHO3aBPBI CTANIM IIUTATHCs JIMLIL BO BTOPOM MOTOBHHE Mela,
KOTJla CpeId HUX M0 BHIIMCE IPYIINBI, UMEIOIINe 3yOHble 0aTaped —nmoc-
JIeIOBAaTEIIBHBIC PsAfibl INIOTHO CHAAIHMX 3yO0B (KakK y aKky/bl), CMEHSIO-
Lye ApyT Apyra mo Mepe ux crupanus. [lossneHne sTUX rpymni, npucno-
cOGNEHHBIX K IUTAHMIO BBICOKOAOPA3UBHBIMA KOpMaMmy (Tapo3aBphl,
LICPATOINCHIBI ), OBUIO SBHO CBS3aHO C PACHPOCTPAHEHHEM B 3TO BpeMs
HOKDBITOCCMCHHBIX pacTeHHid,

Hrak, Me3030it — Bpems 3aBpoMOpQOB: NpcaCTaBATEIM 3TOM BETBU
JAOMMHHPYIOT H Ha Cylue (JUHO3aBpBl), H B MOPSAX (3BpHANCH/BI), U B
BO3/lyXe (1ITCPO3aBpHl). A 4To xKe TepoMopdsI? IMeHHO B 3T0 Bpems BO3-
HHKaer camas NPOJBUHYyTas WX IPylna, KoTopas OyAer onpcaenarsh 06-
JIMK OynyIcro, kaitHo30MHCKkoro, co0o0mecTsa No3BOHOYHEIX — MIICKOIH-
Taromue (Mammanuy). Msyuns gerama storo npouecca, JI. I1. Tarapu-
HOB (1976) BBIABMHYJ KOHLENIHIO MaMMAJIM3ANHH TEPHOAOHTOB —
JAOCTAaTOYHO pACTAHYTOE BO BPCMEHH IOSBJICHHE Y CAMBIX Pa3IMYHBIX
NPEACTaBUTENCH TaKCOHA, pacCMaTPUBAEMOTO B KAuY€CTBC MPERKOBOIO,
OTJETbHbIX TIPU3HAKOB, XapaKTCPHBIX JJIA TaKCOHa-oToMKa. Bruto no-
Ka3aHo, YTO JHAHOCTHYCCKHE IIPU3HAKH, OTIMYAIOIMHAC MAMMAIHH OT
pCITHIMIA (BHY. PCHHEE YXO U3 TPeX KOCTOYEK, MATKHE T'y6bl, pacIlupeH-
HBIC OOJILIIMC NONYLIAPUS MO3Ta U T. [1.) IOSBIAIOTCA B PA3/IMYHBIX IPyII-
T1aX 3BCPO3YOBIX ALUCPOB NAPANNEALHO U HE3AGUCUMO, HO UL y OJ-
HOM TPyl — HACTOAIMX MAMMaJIMi — BO3HHKAET ITOJHBIM CHHAPOM U3
8 Takux Npu3HakoB (puc. 49). MHOrHe rpynisl TepHOJOHTOB IIBITAIOTCA
«CTaTh MJICKOIIUTAIOLIMMU, & KTO HMCHHO JIOCTMTHET pe3ynsraTa (B Ha-
UIeM ¢lIyyac IIOTOMKH ITHHOTHAT) — He CTOJIb BajkKHO.

AHanoruyHas TCHIEGHUMS NapauleNbHOrO Pa3BUTHSR KITFOYCBBIX
NPH3HAKOB COXpPAaHAETCA U BHYTpH MaMMaIHi. Tak, cpeaHce yXo «Mam-
MaJbHOTO THIIA», COCTORIEE U3 TPEX CIYXOBBIX KOCTOYEK, BXOAMBIINX
IICPBOHAYANBHO B COCTAaB HMXKHEH Yemoctu (y aMpubuii, penTuinnii u
OTHL, €CTh CAMHCTBCHHAS CIyXOBas KOCTOUYKA, Stapcs), BOSHUKAET Yy Te-
PHCBBIX MJICKONHTAIOWINX (CYMUambiX ¥ nAAYeHmapHelx) 1 IpOTOTepre-
BBIX (OJHOIPOXOAHBIX) MJICKOMUTAIONIMX JBYMS Pa3sHBIMH CIOCOOaMH.
(C4HuTaeTCs, YTO NIANCHTA Y MICKOINTAIOIMX BOSHHKAIA MUHUMYM He-
TBIPbMsl PasIMyHBIMU CriocobaMHu (Haml, «00e3bSHUM» THIT MJIalEeHTHY,
KOT/Ia 3apOAbIl OyKBaJbHO ILTABACT B KPOBH MATEPH, — OJMH M3 CaMBIX
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Puc. 49. [Ipoucxoxenye MIEKOIUTAIOWLMX («(MAMMAIHIALUA TEPUOJOHTOBN):
a—Megazostrodon, 1peBHellee U3 H3BECTHBIX MIIEKOITHTAONIMX (BEPXHHHA TPH-
ac); 6 — cxeMa (utoreHesa, JEMOHCTPUPYIOILAA OY9ePEIHOCTh NPHOOpETeHuUs
MaMMaJIbHBIX [IPU3HAKOB B Pa3iM4HbIX (DHIOTE€HETHYECKHX JIMHHUAX TEPOMOp-
¢os (I-VIII) — cM. HIKE; 6 — IBOMIOLUNS YETHOCTHBIX CTPYKTYP H CpPelHEro yxa
(no TarapuHoBy, 1986, u Norman, 1994)
I - 3BYKONIPOBOISLIMH aNmapaT K3 TpeX CIyXoBeIX KocTouek; [I — BTopHYHOE YemocTHOE
COUJIEHEHHE Mex Iy 3yOHOH ¥ yelryityaToi kocTsiMu; 11 -- 3ayaTounas Gapabanuas mepe-
TIOHKa B BBIPC3KE YIIIOBOH KOCTH; [V — MATKHE, cHabeHbIe COGCTBEHHON MyCKyIaTypoi
ry0bl; V - ccHCOpHas 30Ha Ha BepxHeii ry6e (nporosubpucch); VI - paciinpeHnbie 60mb-
HIKe ToNylapHs roloBHoro Mosra; VII — TpexOyropdaTsie 3aKNBIKOBBIE 3yOBbI;
VIII - BepxHie 060HATENbHBIE PAKOBHHEI



IPUMHUTHBHBIX, 110 CPABHEHHUIO C TCM, 4YTO CYIIECTBYET, HATIPUMEP, Y IPhI-
3YHOB); B IIOCJIETHEM CITyYac BIIOTHE IIPABOMOYHO FOBOPHTH O ILIAIeH-
TapU3alMH Tepues (110 AHAJIOTHH ¢ MaMManu3auuel repuononTos). [lo-
BHIIUIMOMY, TaKoB BoOOILIE MEXaHU3M IIPOMCXOMNICHUS BCEX KPYIHBIX
CPYIIL: BCIIOMHUTE TETPANOAU3ALHIO KUCTEHEPHIX PHIO U «IyKapHOTH3a-
LIMEO.

B nocnennec BpeMs crano sSICHO, 4To MIPOUCXOKIAECHNE NTHI] OCYILE-
CTBIISIOCH TIO CXOJIHOM CXEME — €€ MOXKHO Ha3BaTh aBHU3alMel apxo-
3aBpoB. [TTULEI BEXYT CBOE MMPOHCXOMKACHHUE OT MENKUX AIIEPOTA30BBIX
JMHO33aBPOB-MaHHPAIITOP, NIPHYEM NTHYBH IPU3HAKH TOXKC BOZHHKAIIH
HEOHOKpaTHO M He3aBucumo. Kak momaraer E. H. Kypoukun (1996),
[IOJIHBIH CHHAPOM TaKMX HPH3HAKOB BO3HUKAN KaK MUHUMYM JIBaXIBI Y
XBOCTATHIX METIOBBIX IHAHYUOPHUCOE (OHU BEAYT CBOE MPOHCXOKICHHE
OT IOPCKOTO apxeonmepuxca, KOTOPBIH, 110 CYTH, — C1Ie HPOCTO ONEPEH-
HBIH IMHO3aBPHK) ¥ y HacTOAmMX (6ECXBOCTHIX) IITHL, YbHMH MIPEAKa-
MH, Cyast 1lo BCEMY, OBUTH MO3HETPUACOBBIC TEPOIIOILI NPOMOABUCH]
(puc. 47, 0—e); 6¢33yOBIMH IITUIBI CTAHOBATCA MAPAJLIEILHO B 0GCHX 3THX
BeTBAX. OCOOEHHO € HHTEPECHBI TaKHE «HE3ABEPUICHHBIE» MOIBITKH
aBMH3alMM, KaK HEOONBLION — POCTOM C IEPBOKIACCHUKA — IMHO3ABD
Avimimus, KOTOphI# UIMCET B CKEJIETE NEepeHEeH KOHEIHOCTH HPSTAKKY (3Ta
KOCTB CIIY>KHUT NITHLAM JIJISl pACKPBITHS MaXOBBIX IIEPHEB) M YEPEII C BhIC-
TaBJICHHBIMH OPOUTaMH (3T0 HYXHO, YTOOBI 7143 HE TOHYI B TIEPE), HITH
HEJIaBHO ONMCaHHBIA Sinopaleopteryx, MOKPHITHI 4EM-TO BpoJe ITyXo-
BOTO 1icpa (y apXeonTepUKca NEPh TOIBKO MaxoBhie). MoxHO npearno-
JIOKHUTh, YTO MEPHEBON MOKPOB MEPBOHAYAILHO BO3HUKAET KaK TETJIO-
H30JIATOP I CYILECTB M3 MAJIOTo Pa3MEPHOro Kiacca, He 00nanalomux
MHEPUMATLHOH TOMOHOTEPMHUEH, Y JIUIIIE 3aTEM HAYMHAET UCIIOIB30BATHCS
JUIA ToJIeTa.

Bepnemcs, onHako, k MamMmanusm. Yacro nuIyT, 4To «Me3030ii 6511
BCKOM JIMHO33aBPOB, @ KAWHO30M — BEK NPUILEANIMX UM Ha CMEHY MIIEKO-
OHTAIOIMX». DTO — TUIIMYHBIH «HAYYHBIH OPEAPACCY0K», U3 YHCIIA TEX,
0 kotopeix ropopun C. B. Meiten (cm. riay 9). Ha camom nene auno-
3aBPHl M MJIEKOIIMTAIOIME TOSBUINUCE Ha 3eMlIe OJTHOBPEMEHH O
(B KOHIIE TpHAca) U MHUPHO COCYIIECTBOBAIM TMOTOM Ha IIPOTHXCHHH
120 mnn net. Bonee Toro, YMCo U3BECTHBIX HA CETOMHS BHJIOB ME3030MH-
CKMX MJICKOITUTAIONUX IIPOCTO-HAIIPOCTO P EBBINIAE T YHCIO BUIOB
JMHO32BPOB; IIpaBJ1a, BCE OHY OBITH HEOONBLLIMMHU 110 pa3Mepy CYIECTBa-
MH (TIO-HACTOAMIEMY MaMMaJIMM BBHILUTH B KPYITHBI pa3MEpHBIH KIIace
TOJIBKO B 3OLIEHE), a II0TOMY HE CTOJIb TOOUMBI NOIMYNAPHU3ATOPaMM Ha-
YKH M [IUCATCISAMU-()aHTACTaMH, KaK THTAHCKHE PEINITH/INH, HO 3TO YKE
JIpyroi Bompoc.

31€ck, BUAMMO, CTIEAYET CKA3aTh HECKOJBKO CIIOB O BBIMHPAHHH TU-
HO3aBpOB, KOTOPOE NIMPOKOH IyONIMKE OTYEro-TO NpPEACTABISETCS ¢1Ba
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JIM HE caMoM XKTrydel TallHoH U3 BCEro, ¢ 4eM MUMEIOT JIETO MaJIEOHTONO-
ru. Boobie o BeikoM BRIMHPaHHH Ha IPAHHIIC MEJIOBOTO MIEPHOMIA U
KaHHO3051, OXBATUBILIEM MHOXXECTBO IPYIII )KUBOTHBIX, Pedh OHIET 9y Th
naiee (B maee 12), OMHAKO OOWH M3 €T0 acClEKTOB — IMOENb «BNaabIK
ME3030HCKOH CYIIIMy — JIydliie AETalbHO PAcCMOTPETh 31ech, OOLIYHO
KapTHUHY BRIMMpaHHs THHO3aBPOB NpeaCcTaBIsitoT cebe Tak. EcTh BrionHe
IIPOBETAIOIAas] U MHOTOYHCIICHHAs! TPYIHIA KUBOTHEIX (M XUILHBIX, H
PaCTUTENBHOSAHEIX ), KOTOpas B OUH IPEKPACHBIH MOMEHT (Ha rPaHHLC
MEXY METIOM H [AJICOTCHOM) BRIMHPAET — B OIHOYACKE U IIOBCEMECTHO.,
ITockonbky rpyrrna 3Ta He BMElna KOHKYPEHTOB B dKHBOTHOM MHEpE (IIpH-
nieJMe € Ha CMEHY MIIEKOITHTAIOIIME He BRITECHUIIH €€, a IPOCTO 9y'Th
TNI03HEE 3aHAITH OCBOOGOIUBIIYIOCS IKOIIOTHYECKYIO HUIIEY ), COOBITHS 3TH,
OUYEBHJIHO, CBS3aHbI C KAKOM-TO BHEIIHEH — OTHOCUTEILHO COODILIECTRA
MIO3BOHOYHBIX — KaTacTpo(oil: KIMMarHeckol (pe3koe MoXonoAaHue uin,
HAIIPOTHB, IOTEILIEHHE ), KOCMHYECKOM (B3phIB CBEPXHOBOH, H3MECHEHHE
TNOJSIPHOCTH MalHUTHOTO ITOJISL INIRHETHI) MITH, Ha Xy[IOW KOHEl[, OHOTH-
4ECKOH (TIOSBUBIIMECS B ITO3THEM MEITy [[BETKOBBIC PACTCHUS OTPABUIH
PaCTUTENLHOAIHBIX AHHO3aBPOB AJTKAIONIaMH, 2 MANEHBKHE, HO 3TI0BPEI-
HBIC MIICKOIIMTAIOIHE IIOENH BCce MX aHua). B mocnennee Bpems crana
JIOBOIILHO TIOIYIsIpHA acTepoMHAs THNOTE3a, CBA3BIBalomas Bemukoe
BBIMHpAaHHC (U, B YACTHOCTH, THOEIb TUHO3aBPOB) C NMAaJICHHEM IMTaHT-
CKOTO METCOPUTA; TTOAHABILAACS B pe3yTIbTaTe Yapa MbLIL CC/alia 3eM-
HY10 aTMOC(EpY MOYTH HENPO3PAYHOH JIUIsl COTTHEUHBIX TIYYEH, 4TO UMeE-
70 KaracTpouueckue nocnencTBus A GOTOCHHTE3NPYIOIUX PacTe-
HUM U, Jlajiee, IS MUTAIOIMXCA HMH KUBOTHBIX.

OO0 acrepouaHOR THIIOTE3E MBI [IOTOBOPUM MOAPOOHO B riase 12;
YIIOMSIHEM JIMIIE, YTO OONBIIMHCTBO AJEOHTONIOIOB OTHOCATCH K HEM
(PaBHO KaK K «B3pBIBAM CBEPXHOBBIX» U T. I1.) BEChMa CKelnTHuecku. Bee
3TH HMIAKTHBIE THIIOTe3bl («TUIIOTC3hI YAAPHOTO BO3JEHCTBHSY) HE
OTBCYAIOT Ha BOMIPOC O CTPAHHON H30MPATEIRHOCTH 3THX UMIIAKTOB (J11-
HO3aBpHI TOTJa BEIMCPITH, @ KPOKOAMIIBI, MHOI'HE U3 KOTOPBIX OBLIH Ha-
3CMHBIMH, IPEKPACHO cCOS YYBCTBYIOT), 6€3MEPHO NEPEOLIECHUBAIOT CKO-
pOCTh BRIMUPaHHH (MX MOYKHO Ha3BaTh «CTPEMHUTCIBHEIMM) JIMIG B T€0-
JIOrHYeCcKOM MacniTabe BpEMEHH — pedb HAET O THICHYAX, H Jaxe AeCATKaX
TBICSY JICT) U UX CHHXPOHHOCTH B pa3HBIX MCCTaX IIaHeThI (B OOMBIIMH-
CTBE MECTOHAXOMXKACHUH 1OCICAHUE AHHO3aBPH UCUEC3a10T 00 UpUAHC-
BOH aHOMaJIMH, OTHAKO M3BECTHHI [10 MEHBIICH Mepe aBe QayHbl AUHO-
3aBPOB [IAJICOIEHOBOI0 BO3PAaCTa, T. €. 3amemio nodice cc). Ho ato yacrt-
HOCTH. bonee cepbe3HbIit BONPOC — PaBOMOYHO JIM BOOOLIE rOBOPHUTH
0 «BBEIMUPAHHU TUHO3ABPOB B KOHIIE MEay?

YTO4HMM, 0 YeM uzeT peds. Ha nporshkeHuu uctopuu oot rpyr-
IIBI TIOCTOSIHHO TIOSBJISIIOTCSA HOBBIE BHJIBL, 4 CTAPHIC BEIMUPAIOT, BHIMH-
paHHUE CCTh COBEPIICHHO HOPMANTLHEIH KOMIIOHEHT SBONIOLIHOHHOTO 11pO-
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necca. Ho ussecTHbl Takke cirydan KaracTpopuuecKux BEIMMPaHUA, Kak
3TO NMPOM30LILIO, HATIPUMCP, Ha TO# K€ CAMOM MEJI-NIAICOTeHOBOM IPaHu-
1€ C NTAHKTOHHBLIMU GopaMMHHEpaMH: IPYIIIa CIIOKOHHO HAPAI{UBAET
pa3zHoobpasue, a MOTOM B OIHOYACKE — 0abax! — U3 HECKONBKHX JCCATKOB
BUJIOB OCTaeTcd oAvH. Tak BOT, ¢ MUHO3aBpaMH HHYEro MOAOOHOIO HE
NPOUCXOMIIO. I pyIina 1oCcTHINIa MAKCUMYMa pa3Hoo0pasus B NO3IHEM
MCITY, 4 3aTCM OHO Ha4yaslo CHMXKAThes. ONHAKO €CIIH OCYUTATh HMEHHO
TEMIIBI BHIMUPAHUS JHHO3aBPOB (@ HE U3MEHEHHs! UX CYMMAapHOro pas-
H000pa3us!), TO OKaXETCS, YTO B KOHIIE MAaCTPHXTCKOTO BEKA, KOT/IA BbI-
MEpJIH TIOCIEHNC 7 BUOB, HE IIPOHU30ULIO HUYETO OCOOEHHOIO, U TEM-
OBl 3TH HC BEILIE, YEM B IIPCAIIECTBYIOIAE BPEMEHA. .

Kax xe Tak?! A o4eHb» MPOCTO: BEIMHpAaHUE IMHO33BPOB MJIET BECH
TO3HUH MeT ¢ bornee NITH MEHEE MOCTOSIHHOM CKOPOCTBIO, HO HAYMHAS ©
HEKOTOPOro MOMEHTA 3TY YOBIIIb NEPECTAET KOMIICHCHPOBATH BOSHUKHO-
BCHHE HOBBIX BH/IOB; CTaphI€ BU/BI BRIMUPAIOT — 2 HOBBIX UM Ha CMEHY
HC ITOSBIISICTCSI, U TaK BILIOTD 10 IIOJTHOTO HCYE3HOBEHUS Ipyiisl. (AHa-
TIOTUSI: CTPAaHA [IPOMIPHIBAET BOHHY HE II0TOMY, YTO IPOTHUBHUK CTAJI HAHO-
CUTE €l Ha PPOHTE HEOBIBAIIO BEICOKHE HIOTEPH, a 110 APYTOM MPHYKHE — B
TBITY OCTAHOBHIINCEH M3-3a OTCYTCTBHS CHIPhS TAHKOBLIC H aBHALMOHHBIE
3aBOJBL.) IHBIMM CIIOBaMM, B KOHLIE MENa MMETIO MECTO HE KaTacTPOQH-
YECKOC BLIMHPAHUE MHO3aBPOB, a HETOABICHHE HOBEIX MM Ha CMEHY
(310, COTNACUTECH, 3AMETHO MEHSET KAPTHHY ). 3HAYUT, pedh MOKET MATH
0 JIOCTATOYHO JJIMTEIBHOM «ECTECTBEHHOM» mpouecce. M naxe ecnu
JOMYCTUTB, YTO YIOMSHYTHIC BbIILE 7 MOCIEAHUX BUAOB (M3 MAaaCTPUX-~
Ta) HOrUO/M B PE3YNBTATE HEKOETO «MMIIAKTA, 3TO BCE PABHO HE MEHSIET
CYTH Jena.

MHorue aBTophI MONAraroT, 4TO FOBOPHUTH CIEAYET O KITHMATHYECKHX
M3MCHCHUSIX. JIeHCTBUTENBHO, B KOHIIE MeNa (MAaaCTPUXTCKHI BEK) Ha-
4aJIOCh 3aMCTHOC IOXOJIONAHKC, a OCYLICHHE MOPCKHX LIENb(OB BENo K
YCTaHOB/IEHHUIO H0lIeC KOHTHHEHTANILHOTO KIIMMATa ¢ Pe3KHMHU TEMIIEpa-
TypHBIMH fiepernajiami. MHepLMansHO-roMoHOTEpMHBIM JIMHO33BpaM BCE
3TO M BIIPaB/ly OBINIO COBEPLICHHO «HE B MacThy. OiHako 60Mb1mii HHTE-
pcc, Ha MOMi B3ITIAN, NIPEACTABILIIOT «OMOTHYECKHUEY» IMIIOTESBI, KACAIO-
LIHECS DKOCUCTEMHBIX IiepecTpoek. Cpein HECTIENannCTOB 1OCTaTOu-
HO NOTYJIAPHBI THIIOTE3BI O TOM, YTO PACTUTENBHOAAHBIC IHHO3aBPhI KO-
Obl HE Cymenu nPUCIIOCOOHUTBCS K HOBOM IUETE ~ paclpOCTpaHUBIICHCS
B CEPCIMHE Mefla LIBETKOBOH PACTHTENLHOCTH: OTPABUIIMCEH AJIKAJIONAA-
MH, BBIPa0aTHIBAEMBIMM LIBETKOBBIMH, WK THXKeJIbIMH METANIaMH®,
aKTHBHO KOHLICHTPUPYCMBIMH UX TKaHAMH, JIMOO CTOUMIH 3yOBI O copep-
JKAIMCCA B MX KIICTKAX KPUCTAIUIBI Kpemiiezemd, M T. 1. Bee 3to nipen-

% CobuparesbHOE Ha3BaHHE YIEMEHTOB (MeJIb, CBHHEL M T. I1.), COJIM KOTO-
PbIX BLICOKOTOKCHYHBI [UIsl BBICIIMX KHBOTHBIX.
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crapysercs abCoNIOTHO HECCPBE3HBIM — XOTA ObI TOTOMY, UTO Ha MO3AHUHA
MeEIl IPOCTO NPUXOINTCS MAKCHMAIILHBIH PaCBET IPYIIILL: U3 3TOTO BpE-
MCHH HM3BECTHO CTOJIBKO )K€ BUJOB JMHO3aBPOB, CKOJIBKO 32 BCIO MIpEJi-
HICCTBYIOIYIO MCTOpHIO (C TpHaca o KOHell paHHero Mesa). MIMenHo
TOTNa, KCTATH, MOSBISIOTCS CIIELHATM3UPOBAHABIE [IOTPEOUTENN BHICO-
K0aOpa3UBHBIX KOPMOB (THIIA 311aKOB) ¢ 3yOHBIMH Oarapesmu. MHoe neno —
cOOBITHA, IPOUCXOAUBIIIME B MEJY BHYTPH COOOIECTBA MO3BOHOYHBIX.

MEI ¢ BaMy TOMHHM, YTO OCHOBOH 120-MHIIIHOHONETHETO «MHPHOTO
COCYIIECTBOBAHMS» JMHO3ABPOB M MIICKOIUTAIOIMX OBLUIO MMOTHOE pas-
JIENIeHHe UX 3KOJOrHYECKHX HHUI B COOTBETCTBHH C Pa3NNYMAMU B pa3-
MEPHBIX Kylaccax. B MenkoM pasmMepHoM knacce, GOpMHpyeMOM MIIEKO-
MUTAIOIMMY, B TC BPEMCHA HE CYLIECTBOBAIIO HACTOAIIIMX [UIOTOSTHBIX
($hopM — TONBEKO HaCEKOMOSTHBIC ¥ HECHECIHAIN3HPOBAHHBIC XHUI{HAKH
(TMna exelt unK onoccymog). CUTyaLus IOMEHSNIACh B MENY, KOIJa Ha
SBONIOLIMOHAYIO apeHy BBIIIUIH TCPUEBBIC MIICKOMUTAIOUINUC, UMCBIIHE
3aMETHO OoJice BRICOKMH YPOBCHB METabONN3Ma, HEXEIM TPHACOBBIC H
IOpcKue npororepuu. Ha 3Toi Merabonnieckod OCHOBC «UCTHHHO-IO-
MOHOTEPMHBIMY TCPHUAM BIIEPBHIC yJaeTcA CO3/1aTh (pUTO(ara B MaJIoM
Pa3MEPHOM KJIACCE — YCIOBHO roBOpsl, «KpbIcy». COOBITHE IMOHCTHHE pe-
BOJIFOIIMOHHOE: JIETKO MOHAThH, HACKOABKO B PE3yNBTATC PacUMpAETCS
numesas 6aza cybpoMunanTHOro coodbmecrsa®. Teneps B HEM € HEYK-
JIOHHOCTBIO JIOJIKCH HOSBUTHLCS M YIIPABILIOLIMH ONOK U3 CHELMATIN3H-
POBaHHBIX XHII{HUKOB — CTOJIE JKE YCIOBHO rosopsl, «xopek». U Bor TyT-
TO (COBEPIICHHO HEOKUAAHHO!) HAYMHAIOTCSA KPYIIHBIC HEMIPHUATHOCTH Y
JUHO3aBpOB, HOO NETCHBIIIN-TO UX ABILIIOTCS WICHAMH HC IOMHUHAHTHO-
ro, a cybnoMHHaHTHOrO coodmiecTsa. JleTeHril fMHO3aBpa, He 00aaao-
i cme (B CUIly CBOMX pa3MCpOB) MHEPLHATBLHOH FOMOHOTCPMHEH, —
3TO TMpocTo Gonpliias sucpria, TakoMas J00bIMa TS TaKkoro BOT (KpyT-
JIOCYTOYHO aKTHBHOTO) «XOPBbKay.

3amMTUT ACTEHBIIA — 3aa4a yeryXxoBas... Ho Toibko Ha nepBhHIH
B3I, JTO, KAK HaM M3BCCTHO, XOPOLIO YAACTCS CIOHAM M KPYITHBIM
KOTIBITHBIM, BCAYIIUM CTaJHBI 06pa3 )H3HHU, HO C AMHO3aBpaMH CHTYa-
sl uHas. JICTko HajJanuTh OXpaHy KJIaaKu (HCKOTOPHIC JWHO3aBPHI B
HO3HEM My AEHCTBHTENBHO OTPabaThHIBAIOT TAaKHE THITHI IIOBEACHHS),
OJIHAaKO KOTJIa ACTCHBIIII UMEET pasMep KPOJHMKa, a POAUTEIH — POCTOM CO
CJIOHA, TO €ro ObICTPEE pa3NaBMlIib, YEM 3aUTHIIE OT Hanaaenus®’. Co-
KpaTUTh 3TOT pa3phiB B pasMepax HEBO3MOXKHO (pa3Mep ACTEHBIIA Orpa-

% K ¢putodarun nbITaInCh NEPEiTH 1 HEKOTOPBIE IPOTOTEPHH (IOPCKHE MYIIb-
THTYOEPKYISIThl, HECKOJIBKO CXOIHBIE € IPhI3yHAMH), OJHAKO 3TH IIOIBITKH, KaK
BHJIHO, HE YBEHYAJIUCh YCIIEXOM.

87 Curyauust, BUIMMO, CXO/[Hasi C COBPEMEHHBIMH KPOKOJMIAMH: T€ AKTHBHO
OXPaHAIOT KJIAJKY, HO HEMEJIEHHO PAacCTalOTCS C BHITYTHBIIHMHCS I TEHBILIAMH.
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HUYCH MaKCUMAJILHEIMK pa3MepaMu sIHLA: €C/IM CAENATh €ro CIUIIKOM
OOMBIIMM, CKOPIIYTIA HE BBIACP)KHUT JABICHUS ®HUKOCTH, a €CIIH YBEIH-
YHTH TOJILIHHY CKOPIYIIbI, 3aPOBILL 33J0XHETCH ), U MOJIOIb JIMHO3aBPOB
0bpeyCHa 0CTaBaTLCS 4JIEHOM CYGAOMUHAHTHOTO coo0ImecTBa. MnTepec-
HO, KCTaTH, YTO UMCHHO B 3TO BPEMsi XHIIHBIC JHHO3aBPbI-TCPOMO/IBI CO-
BCPNIAKOT Pl MONBITOK BOMTH B MaJIBIi pa3MEPHBIN Kj1acc, 4TOOLI TOXKE
UCTIOJIB30BATEL TAKOH HOBBIH IMIIEBOH PECYPC, KAK «KPHICHI», OJIHAKO BCE
OHM OKaHYMBAIOTCH HEyJadeH: coobmecTBO yxe chopMUpOBaHO, HULIM
HOJIE/ICHBY, 8 TCPOIOABI-KPOLIKH MOCIENN K ILAIOYHOMY pazbopy, Kak
TeEpOMOP(EI B TpHACE,

ITOT CLEeHapHi COOBITH, PEANONATafoIMii HOCTEIIEHHOE YTaCaHHE
JAMHO3aBPOB 3a CYCT IMOJHOH YTCPU MMM MAlOro pasMepHOro Kiacca
(A. C. Payrnan 06pa3Ho Ha3BaJl Masbiil pa3MEpPHEI KIace «MepUcTeMoii
TPYIILDY, UMES B BUY, YTO UMEHHO M3 HETO UCXOASAT BCE BBOJIIOLHOH-
HEIC HOBALUMK ), NIpeAcTaBisieTcs Haubonee yoenurensarm. Ilocieanron
TOYKY B HCTOPHH «IPAKOHOB ME30305D» ICHCTBUTEILHO MOTJIO IIOCTABHTH
MaaCTpUXTCKOE II0XOJ0AaHNE U KOHTHHEHTAIM3AIMSA KJIMMATa, OJHAKO
3TO OBINI2a IMEHHO «IIOCIIEHSS COTIOMUHKA, CIIOMABIAs CIIMHY BEPOIIO-
na». B mobom cirydae, 60JIBILIMHCTBO HANIe0300/I0I0B HC BUIUT HUKAKHX
OCHOBaHU# K TOMY, YTOOBI OOBSACHATEL 3TH COOBITHS BHE3EMHBIMU (4yTh
OBLIO HE CKa3aMT «IOTYCTOPOHHHMMY) HPHUUMHAMH.



I'maBa 12

Me3so30iickne OMOLEHOTHYECKHE KPH3UCBI.
ANruocCnepMHU3aIUs MUPA (CPeAHUI MeJT)
U Beiimkoe BbIMUpaHue (KoHel MeJia).
HUMnaxTHble 1 OHOTHYECKHE IMIIOTE3bI

Kak ysxe 05110 CKa3aH0, HCTOPHS HA3EMHBIX SKOCHCTEM — 3TO (haKTH-
YCCKH HCTOpHA TPEX IPYIII JKUBBIX OPraHU3MOB: COCYIMCTHIX paCTEHHH,
HAcEKOMBIX M MTO3BOHOYHBIX-TETPAIIO/, a TAKKE UX B3aNMOOTHOIICHUIL,

OCHOBY OKpY>KaroIIero HaC KaiftHO30HCKOTO MHpPa COCTABIIIOT [[BET-
KOBBIE PAaCTCHHSA M IKOJOTMYECKH CBSA3aHHBIC C HUMH IPYIINH HACEKO-
MBIX (TakHc, KaK, HalpuMep, ONBUTHTENH — ITYCIBI, MyXH, 0aboukn), a
TakXKe O0IECTBCHHBIE HACEKOMBIE (MYPaBhH U TepMuTHI). Hanbonee 3a-
METHBIMH YJICHAMH CO00II{eCTBA IO3BOHOYHBIX SBJLIFOTCS IIAIICHTAPHBIC
MIEKOIUTAOIUE ¥ NTHLBL. Eciv roBOpHTE 0 BoJjocMax, TO TyT JOMHHH-
PYIOT Hacmoswue kocmucmele puibbl. Bepxuue TpopUUECKUE ITakKU B
MOpsiX (OpPMHUPYIOT MOPCKHE MIICKOIIUTAIONIME (Kumoobpasnvle U aac-
mono2ue) M aKyIsl COBPEMEHHOTO THIIA,

Me3030iicknif MUp BBINTIANET COBEPLICHHO MHade. Pacrurensnyio
OCHOBY €I'0 COCTaBIISIN IOIOCEMEHHBIE (TIOMHMO XBOMHBIX, O4YEHb pa3-
HOOOpa3HbIe TMHKIOBBIC, CATOBHUKH H POJCTBEHBIE UM OelHemmumal), B
co001IECTBE MTO3BOHOYHBIX JJOMUHHPOBAIIH apX03aBPhI — JMHO3aBPhI HA
3eMile, ITEPO3aBpPhI B BO3NyXe. PriObI IpencTaBneHsl B OCHOBHOM 2aHOU-
Ooamu®®, B MOPSIX TTIABHBIMH XHUIIHHKAaMH SBISUIMCH 3BPHAIICHIHBIC pell-
TWIMH (MXTHO3ABPHI U MIIE3M03aBPHI), 2 TAKXKE TOJIOBOHOTHE (AMMOHHUTEI
v 6eneMHNTH). Pazmiuus cpein HaCEKOMBIX HE MEHEE CYIIECTBEHHBL: B
TE BPEMEHA JOMHHHPOBANH 3aHUMAIOIHE HBIHE MOTIHHEHHOE I1OJI0KE-
HUE TapaKaHbl, UKAJbl, CEMYAMOKPbLIbIE U CKOPRUOHHUYbL.

Korna ske MMEHHO BO3HHK 3TOT Halll KaiiHo30Hckuit Mup? U kak npo-
U301IUIA CMEHA IIPEeICTaBUTENCH — OosIce-MeHee €TMHOBPEMEHHO BO BCEX
IpyIax UM B TEYEHHUE JIONTOTO BpeMeHN? BhIIo 3TO Mi1aBHEIM 3aMenic-
HHUCM «BCTEPAHOB)» «HOBOOpAHIIaMID) HITH, HAIPOTUB, KPU3HCOM, COTISA-
JKEHHBIM C MAaCCOBBIMH BHIMHPAHUSAMH ME3030iCKHUX rpyTIn?

% HblHe OT 3TOH IPyNIBl yLENEeIN IHILb 0CeMposble H HEKOTOPBIE IK30TH-
4yeckue GopMbl Bposie ahpHKaHCKHX MHOI'ONIEPOB H CEBEPOAMEPHKAHCKHX NAH-
YUPHBIX WYK.
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O pe3kux U3MCHCHUSX IIAHCTAPHOW OHOTHI B KOHLIE MENOBOTO Ie-
puona y4cHrie 3Hanu yxe B XVIII Bexe. Ilpoucxoausuire torna cobsl-
THA 9acTO Ha3bIBalOT Bennkum Boimupanuem. HanGoneinee BRuManne
OOBIYHO NPHBIIEKACT MCYC3HOBEHHE THTAHTCKUX PENTHIIMI (IMHO3aBPOB
M IITEPO3aBPOB HA CyUIE, MIIE3HO3aBPOB H MO3a3aBPOB B MODPE), OIHAKO
[IOMHMMO HHUX B 3TO BPCMS BBIMHPAIOT aMMOHHUTHI H OENIEMHMTEI, uHoye-
pambt 1 pyoucmbt (KpyIHBIC, pa3MEPOM 10 | M, IByCTBOPKH) H €111 MHO-
KECTBO MOPCKHX Irpyml. OcoOEHHO CHITBHO ITOCTPaall IITAaHKTOH: PaKo-
BUHHBIC IPOCTEHIINC — PaJMONAPUH U hopaMUHUGbEPHI, OJHOKIIETOUHBIE
BOJOPOCIIH C U3BCCTKOBHIM (KOKKOAUNMO@OPUAbL) 1 KPEMHC3CMHBIM (Ou-
amomeu) ckeneroM. I1pu 3ToM MeNOBBIC BUBI OOBIYHBI M Pa3HOOOPA3HEI
BIUTOTH 10 OCTICAHEr0 MUIUTMMETPA OTIIOKEHUH T1epe] ME3030HCKO-Kall-
HO30iiCKOM rpanued. M3 1anupix MarnuTocrpaturpaguu cneayer, 4ro
HanOONBIIKME U3MCHCHNUS (ayHBI COOTBCTCTBYIOT IEPHOY OOpaIEHHOMN
NIONIAPHOCTH MarHMTHOTO 1oNI 3¢MIH (TaK Ha3bIBaCMBIH HHTepBaJi 39),
JAnusiuemycs He 6onee 500 Tric. nct. MHBIMU cIOBaMH, CMEHA ME3030H-
CKOH OMOTBI Ha KaifHO30MCKYIO IPOM301IIIA BHE3AIHO U OYEHE OBICTPO,
YTO HABOJMT Ha MBICTIL O KAKOH-TO I1100ansHOH KaTacTpode. A MOCKONE-
KY U3MCHCHHS 3TH OXBaTHIIM KaK MOPCKHE, TaK ¥ CyXOIyTHBIE PYIIIHI,
OKOJIOTMYCCKH HC CBA3aHHBIC MEXAY co0OOMH, TOrMYHO CBA3ATH €€ C Ka-
KOM-TO BHCIIHEH MO OTHOLIEHHIO K Onochepe npuunHoi — 3eMHOM (Kka-
TacTPOPUYCCKII BYTKAHH3M U T. T1.) MITH KOCMHYECKOM ( BCIIBILIKA CBEPX-
HOBOW, MHOTOKPAaTHOC YCHJIEHUC H3IIYy4EHHS U3 KOCMOCA U3-32 IIEPEIo-
TIOCOBKH MarHUTHOTO 11071 IITIAHETHI, I1aJI€HAC TMIaHTCKOTO acTepouaa
WT. IL).

371ech CefyeT CAeNaTh ONHO OTCTYINIEHHE, KACAIOIMECCd METONOTIO-
run. MBI ¢ BAMH y’KC TOBOPHJIM O TOM, YTO B OCHOBE €BPOINCHCKOro Hay-
HOTO MBIULICHUSA JICKAT IPUHLMIT «OpUTBEI OKKaMay (CM. IONONHEHKE K
m1aBC 1): M3 HCCKONBKMX KOHKYPHPYIOIMX TMIIOTE3 BRIOMpaeTcs Haubo-
JIee TIPOCTast, HC BBOAAIAA «u30BITOYHEIX CyrHOCTEH». Ho Beas npen-
CTaBJICHUA O «IIPOCTOTE» M O TOM, KAKHUC U3 CYIHOCTEN ABIAIOTCSH «H3-
OBITOYHBIMKY, MOTYT IOBONBHO CHIIBHO PA3NYaThCS y IPENCTABUTENEH
pa3HbIX Hayk. [IpUMCHUTENBHO K HAlIEMY KOHKPETHOMY CIIYYAIO 3TO 03-
Hauacr cneayrouiee. J{na pusnka 6once npocTriMu, a roroMy Gonee 1pu-
BJICKATC/ILHBIMHU, OylyT «0nHO(AKTOPHBIC», HMIIAKTHEIE, THIIOTE3hI (W3-
BEPTHYNHUCH PA30OM BCC BYJIKAHBI — M BCC )KUBOC OTPABHIIOCH CEPOM U Ts-
XKCTIBIMK MCTAJITIAMU; YA aCTCPOMJ] — U MTOAHATASA UM [bIIb HACTOIBKO
3aMyTHHNA arMOC(Cpy, YTO PACTCHUS NEPECTant HOTOCHHTE3HPOBATS),
TIPEACTABJICHUSA JKE O CUCTCMHBIX CBOHCTBAaX OHMOCGhEpH! ABIAIOTC «H3-
ObrTouHBIMIY. 15t GHONIOra BIIONHE OYCBHIHO, UTO 3KOCHCTEMBI H OHO-
ctepa BT cO6OH HE MEXanHYECKHE HAGOPBI KMBBIX OPraHU3MOB (BPO-
J€ TeppapuyMoB Ha IITHYBEM PBIHKC), 8 BRICOKOLIEIOCTHRIE FOMEOCTATHI,
obnanaronme CBOMM COOCTBCHHEIM [OBEACHUEM, CIIOCOOHBIC KOHIHLM-
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OHMPOBATb Cpely cBoero oburanus v 3QHEKTHBHO NPOTHBOCTOATE BHEIL-
HUM Bo3myulieHusAM. [Toatomy, ¢ Touku 3penus buonora, Gonee mpo-
CTBIMH OyZyT TMIIOTE3bl, IPEIIOIATAIONME BHYTPECHHHE IIPUIHHBI 9KO-
CHCTEMHBIX CMEH — Jlaske Haubonee pe3KuX, KpH3UCHBIX (1IpeBpamieHus
4epBeoOpa3zHOH I'yCEHHIIBI B TBEPAYIO HEMOABHKHYIO KYKOIKY, a KYKOJI-
k¥ — B 6a004Ky BRINVIAASAT CO CTOPOHBI SBHBIMH «KPU3HCAMID) B IIpOLIECCE
HHIMBUIYAILHOTO Pa3BUTHSA HACEKOMOTO), a BHCIITHHE BO3JACHCTBHSA — «H3-
OBITOYHOM CYIIIHOCTBIOY, KOTOPYIO MOYKHO IIPUBJICKATH JIMILIE [I0CTIE TOTO,
KaK HcYepIlaHbl BCe UHbIE, «BHYTpUOHOCHEpHBIE» BapHaHThI 00OBSACHE-
HHA. OTO pasinyue Mexay «pusukamu» u «6uonoramMuy» (Ha3BaHus, pa-
3yMEETCS, YCIIOBHBI) HOCHT B HEKOTOPOM CMBICIIC MHUPOBO33pPECHUECCKHI
XapaKrep, BOT [104YeMy JIydIlie 3aroas 0003HaYHUTh CBOIO MO3ULHIO: 51, KaK
JIETKO J10Ta/1aThCs, 3aHUMAI0 «OHOJIOTHYECKYIOY» MO3HIHIO — ITOJIOKEHHE
00s3BIBaCT...

Hrak, Bo3BpanjaeMcsa k Bennkomy BeiMupanuio. B cepenune 60-x
ronoB XX BeKa IPH HCCICJOBAaHHH pa3pe3a NOrPaHUYHBIX MEN-KaifHO-
3oHcknx omioxenui B ['y66uo (M ramis) B TOHKOM CI1O€ TITUHBI, COOTBET-
CTBYIOIIEM (hayHUCTHYIECKOH rpanuile (ero Bo3pact — 67 MItH JeT), Osuia
0bHapykeHa HeOOBIYaHHO BBICOKAs KOHIICHTpPAIMS PEIKOTO MeTaia
upHaus (Ir), B 20 pa3 npeBblnaromas ero cpeiHee cofepx anue B 3¢MHOM
xope. BriociencTeuM Takue MpHAUeBbIe AHOMAJMH Ha MEN-KaHHO30H-
CKOM rpaHHIe ObIIM HallIEHBI BO MHOXECTBE MECT I10 BCEMY MHUDY, & CO-
JEpXKaHue MeTaNua B HEKOTOPBIX M3 HUX npeBsiaeT poHoBoe B 120 pas;
HPOTSHKECHHOCTH NMEPUO/IA, KOIIa HAKAIUIMBAIUCh 3TH OCaJIKH, ObLTa (cyas
IO TOMIHHE MX CTIOS) O4eHb mana — He Oonce 10 Thic. ner. B 3emuoit
KOpe HpHIUH pENOK, TOTOMY YTO OH XOpOLIO PacTBOPHM B JKeJle3e: 1o-
9TH BECH 3€MHOH MpMIMH CKOHIIEHTPHPOBAH ceifyac B AApe TUIAHETHL.
Ero 1oBONBHO MHOTO B BEIIECTBE JKENE3HBIX METEOPHTOB, MIPEICTABILIIO-
mMX co00M pparMeHThI IIIAHETHRIX S7ED.

Awmepukanckuil usux JI. AnpBapec (1980) npemnonoxun, 4To UpH-
JVEBas aHOMAJIHA — CJIEACTBHE yliapa O 3¢MIII0 KPYIIHOTO acTepora, Be-
IECTBO KOTOPOIO paccesnoch Mo Bcel ee MOBEPXHOCTH (acTepoOHaHAas
rumnoTe3a). YroOw! naTe HaGMIONAEMOE KOJIMYECTBO UPHIHSL, TPEOyeTCs TENo
BHE3CMHOH NIPHPOBE AHaMeTpoM npubnuaurensro 10 kM u maccoit 10" T;
IIpH €TO MAJEHUH Ha CYIIy BO3HUKIIA ObI BOPOHKA AHaMeTpom okorro 100 kM
(rIaBHBIM IIPETEHIECHTOM HA 3TY POJIb CYHMTAIOT Kparep Yukkcymyd Ha
IOxkaranckoM nomyoctpoBe). Pacuerst NOKa3kIBAOT, YTO [PH TAKOM yiape
ObU10 BEIOPOIIICHO B aTMOC(EPY OTPOMHOE KOTHMYCCTBO MBLUICBHTHOTO Ma-
tepuana (B 60 pa3 Goiibine MacChl CaMOTO acTepomjia). AJBBAPEC U €10
CTOPOHHHUKH 110/1araloT, YT0 3Ta [IBUTL 00palianack BOKPYT 3¢MJIH HECKOTBKO
JIET, IIPEKAE YEM BbIIIAIa OOPATHO HA MOBEPXHOCTh. JTO MIIOTHOE MbUIC-
BO€ 001aK0, CKBO3b KOTOpOE C/1a00 MPOXOAUT CONMHEYHBIA CBET, JOJKHO
OBUTIO CHIIBHO OCMaOUTH (OTOCHHTE3, YTO IPUBEIO K rMOEM pacTeHuit
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(Ipesk e BCETO MNAHKTOHHBIX BOXOPOCICH, HMEIOMMX OYEHb KOPOTKHIA
’KM3HCHHBIH LIMKJT), & 3aTE€M U ITHTAIOIHUXCS HMH XKHBOTHBIX. Kpome Toro,
3TO JIOJDKHO OBIIO BBI3BATH PC3KOE OXIAXKICHHE IOBEPXHOCTH MIAHETHI
(«acreponanas 3umMa»). B Bojie okeaHoB u3-3a ociiabnenns GoTocuHTE3a
HakarmBaercs CO,, 9To BCAET K NMOBBILLICHHIO €€ KUCIOTHOCTH, a 3T0, B
CBOIO OYEPC/Ib, — K PACTBOPEHHIO PAKOBUH KapOOHATCEKPETHPYIOIHX Opra-
HM3MOB (0T popaMHHUpEP 10 HHOLEPAMOB).

B cBoem yuebnuke naneontonoruu P. Kappomt (1993) numer: «Yue-
HBIC-(DH3HKH, TIPU3HABAA OCHOBHBIC BBHIBOIBI AJIbBapeca, OCIApUBAIOT
HEKOTOphie AcTanu. CrnennatHCcThl 0 MCKOIaeMbIM OCTaTKaM OOBIYHO
HaCTPOEHBI OYEHB KpUTHYECKU». Poccuiicknii yuensiit A. I TToHoMapeHko
BEChMa TOYHO BHIPA3UIT OTHOLIEHHUE 11aJIE0300II0TOB K «MMIAKTHBIM) TH-
MOTe3aM, 3aKOHYHB COOTBETCTBYIOMIYIO NEKIMIO clioBaMu: «K mecyac-
ThIO, BO33PCHHUS OTH B NTOCTIEAHHME TOBI PACIPOCTPAHMIIUCE, KaK dyMay.
[TaneonTOM0rN, KOHEYHO, HE MOI'YT IPO(HECCHOHANBHO OLICHUTh MaTCMa-
THYCCKME MOJIETIH, H3 KOTOPBIX CICAYET MPUHUUNMMUATbHAasd BO3-
MOXHOCTB HACTYINICHUS «aCTEPOUIHOM 3UMBI» (XOTS IO HEKOTOPHIM pac-
HETaM MbUTh JOJDKHA OBIIIa OCECTh HE Yepe3 HCCKOIBKO JIET, a YHKe epe3
HECKOJIBKO HEJIE/Ib, 12 M TMAPOXMMHIKH HallOMHHAIOT O CYIECTBOBAHUM
B MOpCKOH Bojle KapOoHarHO-6MkapOonarnoro Oydepa, KucI0THOCTS
KOTOpOro H3MEHHTB Ype3BbMaino TpyaHo). Ho BOT 0 KOHKpeTHRIX COBBI-
THAX KOHIIA MeTIa UM OYEHb JIAXKe €CTh YTO CKA3aTh.

Hamnaue npyuannnoit cesasu mex ity MpraneBol anomanueii (kotopas
(aKT) n mo3nHEMENOBEIM BRIMHPaHHEM (KOTOPOE TOXE (aKT) peluTeh-
HO HH M3 4ero He crenyer. MpuaneBbix aHOManuii B OTIOXKEHHAX CaMOTO
PasIMYHOrO BO3pacTa HakIeHo (C TOH MOpBI, Kak MX CTAJIH LENEHAIPaB-
TIEHHO MCKATB) YK€ HECKOJIBKO JACCATKOB, OHAKO OHM HUKAK HE CBA3AHBI C
KpyHBIMU payHHCTHUCCKMMU cMeHaMH. H Hao6opoT, Bce nonbITky 06Ha-
PYKHTB CJIC/IbI ACTCPOUIHBIX UMIIAKTOB B TOPH30HTAX, COOTBETCTBYIONIMX
ApYTHM KPYIHBIM BBLIMUPaHWAM, TAKUM, HAIpUMEp, KaK [CPMO-TPHACO-
BOE (110 CHPABEUIMBOCTH «BCIHMKHM) CIICIIOBAIIO OBl HA3BaTh HUMEHHO CTO,
T. K. OHO OBUIO Kyna Oosiee MacIITabHbIM, Y4eM MEN-TIANEOTeHOBOE) HU K
4yeMy He npuBenun. CylecTBYET LEABIA psiJl TOYHO JATHPOBAHHBIX METEO-
PUTHBIX KPaTCpOB Jaxe bomee KpyIHOTo pa3mepa, 4eM NpeanonaracMulii
Aunbapecom (o 300 KM B IMaMeTpe), M [IPU 3TOM JIOCTOBEPHO M3BECTHO,
4TO HUYETO CEPLC3HOTO ¢ OHOTOM 3eMIH B TE MOMEHTBI HC IIPOMCXOIUIIO.
Ckpy1iynesHoe, «10 MHJIIIAMETPaMy, U3yYeHHE TOrPAHHYHBIX Pa3pe3on
NOKa3aJo, YT0 CHHXpPOHHOCTL UPUAMEBON aHOMAIMH B Bennkoro BLMu-
paHus CHIILHO MpeyBenuyena. MaccoBoe BRIMMPaHHE MOPCKHMX OpraHH3-
MOB OBLIO «(MTHOBEHHBIMY JIMIIb 110 [EOJIONUYECKAM MEPKaM H TIPOJIONAKA-
JI0CB, [0 pa3HbIM OLeHKaMm, oT 10 no 100 TeicsueneTuii (a BOBCE HeE TOfbI,
KaK 3TO TODKHO ObLIO OBITE IO MMIAKTHRIM MozienamM). Tlocienoparens-
HOCTb HCYC3HOBEHM [IAHKTOHHBIX OPTaHU3MOB B Pa3HbIX MECTAX HEOMIH-
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HAKOBA, 4 IIMKH BEIMHPAHNA MOTYT PAacXOJIUTLCH CO BPECMCHEM UPHIMCBOM
aHOMAaJMH Ha JECATKH ThICAY JICT, IIPHYEM MHOTHE IPYNIIbl (HanpuMep,
GeneMHUTBI) BHIMUPAIOT 10 aHOMAJIHH, a He TIOCIIC Hee.

B 310M cMbICIIE BecbMa TOKa3aTeNbHa CUTYalMs ¢ DIbTAaHUHCKHUM
acreponIoM (OKOJIO 4 KM B NONEPEYHHUKE), YIIABIIMM B MIO3/{HEM IIHOLIC-
He, OKONo 2,5 MIH et Hasaj, Ha wensd mexay HOxuoi Amepukoit u
AHTApKTHION; OCTAaTKH acTepouia ObINHM HEAaBHO MORHATHI U3 00pa3o-
BaBILCTOCS B MOpCKOM JHe Kparepa. [locnencreust aToro najcHus Bbl-
TTISJAT BIIOJIHE KaTacTPOPHICCKUMHU: KUIOMETPOBBIC IlyHaMH 3a0pachI-
BalIM MOPCKYIO (ayHy BriryOb CYIIH; MMCHHO TOT/IA HA aHMHCKOM 1o0e-
peXbe BO3ZHUKIH OYCHb CTPAHHBLIC 3aXOPOHCHHS (payHBl CO CMECHEO
MODPCKHX H CyXONyTHBIX QOPM, a B aHTAPKTHYICCKHX 03¢pax BAPYT IOAB-
JAKOTCH YHCTO MOPCKHE JHATOMOBBIC BOAOPOCHH. Yo e kacaercs otia-
JICHHBIX, 3BONIOLIMOHHO 3HAYHUMBIX TIOCIICCTBUM], TO HX TIPOCTO HE ObUIO
(cneapl 3TOrO0 MMIAKTA 3aKJIFOYCHBI BHYTPH OHOM cTparurpaduueckoit
30HBI), T. €. aDOCIIOTHO HUKAKHX BLIMUPAHHIi 38 BCCMH 3TUMH YKACHbI-
MH neprypOanusaMy He NOCICAOBAIO,

O6painaer na cebs BHUMaHHE TOT (QAKT, YTO U3 BCEX IPYIII, CTABIIMX
JKepTBaMH BenMKoro BEIMHpaHHUs, Ha3eMHBIMH OBUIM JIMIIB JIMHO3aBPEI
(KOTOpKIE K TOMY XK€, KAK Mbl IOMHHM, BHIMEPJIH HECKOJIBKO TIO3KE HPHU-
nMeBoi aHomannu). Hemopckoit rpynnoii ObUTH U BEIMEPIINE TOIIA XKC
NTEPO3aBPEI, HO T€, CY/IA 110 BCeMY, ObLIH TPOHUECKH CBS3aHbI C MOPEM.
(Kcrarn, ynoMuHasieecs BblIIC TPAHIMO3HOC IEPMO-TPHACOBOC BBIMH-
paHue ObLIO YHCTO MOPCKHM — Ha CYIIIC TOITIA TOXE HE MPOU30ILLIO HHYC-
ro npuMedarenbHoro.) Eciy ske o0paTurbes K MENOBOH KOHTHHCHTANb-
HOU OHOTE, TO OKAXeTcH, YTO PAJUKAILHBIC U3MCHCHHS B COCTaBe €€
KJIFOUEBBIX Iy (PACTCHHH M HAaCEKOMBIX) IPOH3OILIHN TIPUMEPHO Ha
30 muH ner panblIc — B KoHUE panHero mena; A, I'. Tlonomapenko ynad-
HO Ha3BaJ 3TH COOLITHS AHTMOCTIEpMU3aNell MHPA, BLIACIHB BAKHCH-
UIYK0 HX 4€PTy — MacCOBOC PAcHpOCTPaHCHUC aHTHOCTICPMOB (LIBETKO-
BBIX PAcTeHHUH). 34¢ch MOXKHO BCIIOMHMTE, YTO OOTAHUKH MHOTA CTPC-
MSTCS UCTIONb30BATH CBOKO COOCTBCHHYIO BPEMEHHYIO ILIKAIY H JICJHUTH
HCTOPHIO PACTUTENBHOCTH HE HA Masc030H, Me3030M M KaiiHo30H, a Ha
naneodur, Mezodur H KalHOPHUT. Tak BOT, rpaHNLa MEKITY ME30(H-
TOM M KalHO(HTOM NPOXOMUT BHYTPH MEJIOBOIO NECPHOJA: € TOUKH 3pe-
HHs 60TaHMKa (M, KaK Mbl YBHIUM JIaJIbIIIC, SHTOMOJIOra) MO3AHHI MEII —
9T0 (PaKTHYCCKU Y)KE KaHHO30i.

[TosBnenne u pacnpocTpaHcHUE MIOKPHITOCEMEHHBIX — OJIHO U3 KITO-
YeBbIX COOBITHH B HCTOpPUH OHOCEpHI, a BHI3BAHBIC UM U3MCHCHHUS CO-
NOCTAaBMMBI 110 CBOMM MaclITadaM ¢ MOSBICHHEM Ha3¢MHBIX (COCYIUC-
THIX) PACTEHHI MM )KUBOTHBIX C MHHEPAJIbHBIM cKenetoM. HerHemamnia
MHD — aHrHOCIICPMHBIH; FOIOCEMEHHBIM U CIIOPOBHIM IIPHILEI B MEILY
TAKOW e KOHEIl, KaK B I103/THEM T1ane030¢ — BOIOPOCICBBIM MaTaMm (Tipy
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HOSIBJICHUH COCYAMCTOH PACTUTENBHOCTH). HBIHC TO0CEMCHHRBIC PACTYT
JIMIIB TaM, TIC UM «TI03BOJSIOT»: COCHA PACcTeT Ha meckax u 6onore, a
JIMCTBCHHMIIA — HA BCYHOM MEP3JI0TC COBCEM HE OTTOTO, UTO UM TaM X0-
POLLIO, @ OTTOTO, YTO HA ITH HEYA00bs «HE 03aPUIICH» HHKTO U3 YEEMKO-
abix. B HekoTOpBIX MaHauradTax (B TPOMHYCCKHUX JIeCAX M B MyCTHIHAXK)
TOJIOCCMCHHBIX HET BOBCE®.

Ecnn 3anarb 60TaHUKY BOMPOC «KaKUE YEPTHI TOKPHITOCEMEHHBIX
NPUBECTH HX K 9BOJIFOLIMOHHOMY ycneXy?» — OH HaBepHSKA HA4HET rOBO-
PHTb 0 ABOHHOM OIJIONOTBOPCHHH, 0 MPUNIOUOHOM IHOOCHEpME U T. 11,
BCE 3T0, KOHEYHO, BEPHO, HO HCMHOXKKO He 0 ToM. «C TOuKH 3peHus OHO-
cdeprl», Hanbonee CYIIECTBEHHBI, MOKaNyld, TPU CBOMCTBA IBET-
KOBBIX, [103BOJJUBIIHME UM PafUKaIbHO U3MCHUTDL CaMYIO CTPYKTYPY Me-
3030HCKHX 3KOCHCTEM.

1. CKJIOHHOCTD K Heomeniuy; B JAHHOM Clyvac — k 06pa3oBaHHUIO Tpa-
BAHHUCTBIX (OPM, KOTOPBIC, [0 CYTH AeNa, eCTh APEBECHBIC MPOPOCTKH,
CTaBLIUC COCOOHBIMH K PA3MHOKCHUI0. BCMOMHUM, UTO TOJI0CEMEHHbIE
«TpaBy» Hc 0Opa3yror BoBce (HU ceHuac, HU B mpoinoM). MMenno tpa-
BSIHHCTHIC ABY/IONBHBIC SBISIOTCH CAMBIMH arpeCCHBHBIMHU IKCILIePEH-
TaMH («COPHBIMH PAaCTCHHSAMMY ), MTHOBCHHO 3aXBaThIBAIOMIMMH MECTa
HAPYWICHUIl PacTUTENHEHOIO MOKPOBA, a TPABAHUCTHIC OJHOZOJIBHLIE,
CKJIOHHBIE K 00pa3oBaHiIo MHOrONETHEH AcpHUHBI, Haubonee s3hdexTrs-
HO MPEISITCTBY 0T 3PO3HH.

2. IosiBICHHUC «MSCUCTBIX) JIUCTHEB ¢ OONbILIHM 00BEMOM (OTOCHH-
TE3UPYIOLLECH NapCHXUMBI, BBI3BABLICC MOABICHUE JTUCTOrPHI3YIIUX Ha-
cekoMBbIX. Jlo TOro HacekoMbIe NMOTPEONSITN JINIL FEHEPATHBHBIC Opra-
HB1, COLEPKHMMOE COCYROB, AAKE APEBECHHY, HO TOJBKO HE JINCThA: B JIH-
CTC rOJIOCEMCHHOTO (Jla)Ke TaKOro, Kak 'MHKIO) MpOCTO HEYEro ¢CTh.
CuTyaist MCHACTCS JIMLUL C NOSBICHHCM IIBETKOBBIX — 00bCACHHBIE JIH-
CTbsl U MMHBI (XOJIbl, POCAACMBIC THYMHKAMH HACCKOMBIX B TOJILC JIMC-
Ta) U3BECTHB! C CAMOT0 Hayaja Mmo3jaHero Mejga (CCHOMAaHCKUH BEk).
Obwupnas QayHa uCTOrPBI3yHIMX HACCKOMBIX CHOPMHPOBAIAch Ha I0-
KPBITOCEMCHHBIX, a YK€ MOTOM OHH NEPCnlId Ha NoJI0CEMEeHHBIE, Marno-
POTHHUKH U XBOLIH.

3. Oumomogunus NBCTKOB, OTKPHIBAIONIAs MOKPHITOCCMCHHBIM MyTh
K CIOKHOHM KOIBOJIOIUM ¢ HaccKoMbIMU. CaM 1IBETOK MOKPBLITOCCMEH-
HBIX, CyAd 110 BCEMY, CPOPMHUPOBANICA B NPOIIECCE aqanTalMi K HACCKO-
MOOTIBIICHHUIO 1JIs 3AMIMTHl 3aBA3H OT IOBPCHKACHUH CC ONBUTUTEISIMH.

% ENMHCTBEHHbIE HCKIIOMEHHUS — 2HemyM B LIEPBOM CIIydae, @ TAKKE aghedpa
W 6enbuyUs — BO BTOPOM, HO OTH PacTeHHs 10 CBOei )Kn3HeHHOU dhopme sBisi-
H0TCSl KMHTaTOPaMH LIBETKOBBIX: Y HUX €CTb LIMPOKHH MSTKHH JIMCT, ATOABI U T. II.
B HekoTOpBIX HOBEHIINX KiaaccuUKAMAX HX JIasKe CTalnu BKIKOYATh B COCTAB
I[BETKOBBIX.
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AHTHOCTICPMEBI BIICPBBIC MOABIAIOTCH B NAJIICOHTONOIHYCCKOH JIETO-
MHUCH B HAYaJlC PaHHETO Mela, B HCOKOME; Ha NTPOTAKCHUN 0appeMCKOro
1 arnTCKOTO BEKOB OHH NPEACTABICHBI CAMHUYHBIMU HAXOKaMH, B allboe
WCT CTPEMHUTEIBHOE HapacTaHUE HX YHCIIa, a Y2KE B CaMOM Hadale Io-
3HErO MelNa, B CCHOMAHE, IIBETKOBLIC COCTABIAIOT 0OJIBIUIYIO YacTh HC-
konaeMblx Qrop, T. €. Hactynaet Kaitnodur (puc. 50). CpenHemeoBas
IKCHAHCUSA NBETKOBBIX ObLIA CTONL CTPEMHUTENBHON (OHA (aKTHUCCKH
YIOXKHIIach B HUYTOKHBIN 110 TCOTOrHUECKUM MEPKaM OTpe3okK o1 115 1o
108 muH ner), uro /lapBUH B cBOE BpeMs B Cep/llax Ha3Bal 3TOT 3IH307
NaJICOHTOJIOTHYECKON UCTOPUH «OTBpAaTUTCILHOH TaiiHOW» (abominable
mistery). Jlenamuck MonbITKH 0OBACHUTH 9TO TaK: UBETKOBBIC HA CAMOM-
TO [cJe MOSBHIINCH Ha 3eMilc JaBHBIM-JABHO, MUHHMYM B IOpE; IPOCTO
OHH 0OHTAH JHIIb B TOpax (He nonajgas 1o 3TOM NpUYHHE B NATICOHTO-
JIOTMYECKYIO JIETOMHCE), & B CEPEIMHEC MENAa HAKOHCIT 3aCCIMIH TIPHBO-
HBIE MECTOOOHTaHUS, OIarONPUSTCTBYOIUE IIONAJAHNIO B 3aXOPOHCHHA.
Boo01ie Takol «I1epHo CKPBITOTO CYIECTBOBAHUA» cOpPackiBarh CoO cye-
TOB HHKaK HEJb3$, HO B JaHHOM CITy4ae 3Ta ruroTe3a He NPoXoaHT. Jleno
B TOM, 4TO HBLIbIA MOKPHITOCEMEHHBIX (KOTOpas IETaeT BE3E, U €€ HE
«YNPAYCHIBY) B rOpbl) MOABIACTCA B ICTONUCH O THOBPEMEHHO CHX
MakpoocTarkami. [1o BccM npU3HaKaM, [IBETKOBbIC ACHCTBHTEILHO BO3-
HHUKIIM B HAYaJiC MeNa, MPU4YeM HMCHHO B TIPHBOHBIX MECTOOOUTaHHSX.

Bepxuuit
Mell
' Cenomay

Anp0

Ii
it

Huxuuit Mmen

Ant
S,

b ' Puc. 50. Pacupenenenne B MEJIOBBIX

! OTIIOKEHHAX OCHOBHBIX THIIOB IIbLIb-

I[Bl ¥ JIMCTBEB MTOKPBITOCEMEHHBIX
(no Meiieny, 1981)

HCOKOMI

B 70-x rogax coBeTckHe MalleO3HTOMOIOTH MUCCIEHOBATIM MHOXKECTBO
MECCTOHAXOKICHHH MENOBBIX HaceKoMbIX B Cubupy 1 MoHTonmMy, «3aKpacie
TEM CaMbIM Haubomnee KpymHOE «Oenoe MATHO» B IEONOTHYCCKON HCTOPHM
kiacca. OKa3aiioch, 4To y HACCKOMBIX TpadiK, KOTOPBIA OTPaXaeT JOMIO Bbl-
MEpIUHMX TaKCOHOB B (hayHaX pazHBIX BPEMCH, BLITIANT JOBOIBHO HEOXKH-
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J@HHO (puc. 51). JIons BBIMCPILIMX CEMCHCTB MATTO MEHSICTCS Ha TIPOTSKCHHH
Oonbleif yacT ME3030s;; HA IPAHMIIE FOPbl M MEa OHA COCTARISICT OKOIO
60 %, 3aTCM, B TCUCHHC PAHHETO MEJIa, CTPEMUTENLHO Haaaet ot 60 10 20 %,
a B MO3THCM MeIly 9TO MajIcHHC pesko 3ameauisterest (o1 20 10 S %) u k Havany
KaifHO30s1 KPHBAs BHOBb «BBIXOMT Ha ILIATOM, TOBKO YKE B paione 5 %.

J, P N Q%
1 {60
150
140
{30
120
s 10
L N 1 1 N : : \l\llg'lz—lﬂig——g(?—-lz—(t))
-140 -120 100 80 60 40 20 Bpows,
MJIH JICT

Puc. 51. IB0m0LMA HACEKOMBIX B ME3030€: TIPOLEHT BHIMEPIINX CEMEHCTB
OT 00LIETO YHCHa CEMEHCTB HACEKOMbIX B NI03/1HEME3030HCKUX M KailHO-
3oickux (aynax (no XKepuxuny, 1978)
VHBIMH cTOBaMY, Y HACCKOMBIX CaMas pe3kast (hayHHCTHYCCKAs CMe-
Ha, CBA3aHHAas C MAcCOBHIM BLIMHPAHHMEM ME3030MCKUX IPYNI, MPHXO-
AATCS HE HA KOHCI| MCIIA, & Ha €ro Cepeduny (B TOYHOCTH KaK y pacre-
Huif). Ha atom ocnosannn B. B. XKepuxun (1978) npeaosxun cnexyso-
IyI0 MO/ieJ1b CpPeleMeI0BOro OMOLICHOTHYECKOT0 KPH3H (A,
[1OKpBITOCEMEHHBIC BOSHUKIIM B Hadalle MEJIOBOTO MEPHOLA, NepBo-
Ha4albHO KaK WEeHO(OObI — pacTeHns, He BXOMSIINC B 3aKOHOMCPHEIC,
CIOKMBIINCCS B AIUTCIALHON KOIBONONNH CYKIECCUHOHHbIE PAAbI’.

7 [lon cykneccueli 31ech 110pa3yMeBAETCS He BCAKAA CMEHA PACTHTETbHOC-

T4, a 10, 410 C. M. PasymoBckuid (1982) HaspiBaeT 3KOTeHeTHYECKOH CyKueceHel:
KECTKO JICTEPMHHMPOBAHHAS 10CIIEI0BATENBHOCTD PACTUTENBHBIX aCCOLMaLHMI (Ce-
PUAIBLHBIN PAT), KaX/1as U3 KOTOPBIX BHAOU3MEHAET COCTAB MOYBBI TAK, 4TO OH
CTanoBUTCA GOee GiaronpUATeH AIA acCOLMALMB-TIOCTEA0BATENA, HEKEIN IS
HEe CaMOM, ¥ NPUBOJIUT B KOHEYHOM HTOTE K aCCOLMALMH-KJAMMAKCY, B [IOYBAX
KOTOPOH IOCTUTHYT «HyIIEBO OanaHc» 1o opranuke. KinMakcHast acconmalus He
MMCET BHYTPEHHUX IPUYHH K CMEHE U MOXET CYIL[ECTBOBATL HEOTIPEAENEHHO 10
To — 1oKa He OyAeT paspyuiena u3BHe (HarpuMep, JIECHsIM noxapom). TIpumep
JKOTEHETHYECKOH CyKleccuu s [lonmockoBbs: 3apactanue rapu MBaH-uaeM (IH-
OHEpHasl CTa/us), Oepe3HsK, CMEHa Ero e1bHHKOM W jaliee 1yOpaBoil (Kumak-
COM); LMK 3TOT Anutes okono 300 ner. COBOKyITHOCTD KIMMAKCa C BEJyHAMH K
HEMY CEPHATbHBIMH PSIaMU HA3bIBAIOT CYKIIECCHOHHOM CHCTEMOI; ee MOXHO pac-
CMATpHBaTh KAK N'OMEOCTAT, KOTOPbIH HMEET PABHOBECHOE COCTONHHE (KIIMMAKC), a
Oy/1y4H € BBIBE/IEH U3 HETO BHEUIHMMH CHJIaMH, BO3BPALLIAETCS B HCXOAHOE TIOJIO-
HKCHKE 1IPH ITOMOILM Psijia CTAHAAPTH30BAHHBIX PEAKIM (DKOTEHETHIECKUX CMEH ).
203



B kauecTBe «COPHOI» pacCTUTCIILHOCTH OHU 3aHUMaNIH CBOOOIHBIC OT APY-
THX pacTEHUH y4yacTkH (pedHbIC OTMENH, OEPEroBblc ONON3HH, rapu),
KOTODBIE COCEACTBOBAM C TOpazno Oosnec 0OIIMPHBIMH YYacTKaMH, 3a-
HATBIMH 3pCIBIMU cOO0LIeCTBAMU Me30DHTHOM pacTurenbHocTH. [Tokphi-
TOCEMCHHBIC ObIIIH HCXOHO 3HTOMO(HIBLHBIMH 1 CMOTIIH C(HOPMHPOBATE-
s JIM1Lb B OKPY/KCHUH SHTOMOQHIbLHBIX XKE rOJIOCCMEHHBIX (TAKHX, KaK
OCHHETTUTEL, CAarOBHYKH, KeUMOHUeEbi€), UCIIOINb3Ysl YIKE CIOKH BIIHHACS
K TOMY BPEMEHHU KOMIUIEKC HX onblnurencit. Ho ecnn noxpeltocemen-
HBIC OKa3aJIMCh CPEAH MHOHEPHBIX PACTCHUH Me30(HTa STUHCTBCHHEIMU
3HTOMO(HUTAMH (CYy/isl 110 BCEMY, TaK OHO M OBLIO), TO 3TO ZOMKHO 66T
JaTh UM TUTaHTCKHE NMPEMMYIICCTRA: HMCHHO /ISl JIOKANBLHO Pachpese-
JIEHHBIX, HC 00pasyIomHUX CIUIONIHBIX 3apOChel THOHCPOB HACEKOMO-
OMNbIICHUE OCOOCHHO BBIrOZIHO; BIPOYEM, BOZMOXKHO, HMEJIO MECTO U s~
MO€ KOHKYPEHTHOE BBITCCHCHUE TIOKPBITOCCMCHHBIMH SHTOMO (hHJTBHBIX
TOJIOCEMECHHBIX U3 NHOHCPHBIX co0011eCTB — 3a cyeT bojee 3¢ eKTHBHO-
ro NpHUBJEYEHHA HACCKOMBIX, JIyUIIICH 3alUThl OT MOBPEKICHUS 3aBsI3H
ONBUIMTCISAMHA H T. 1.

OCHOBOI CTPEMHUTENHHOU CPCAHCMETOBOH DKCHAHCUU L BETKOBBIX
CTalO TO, YTO MM YZAIOCh 3aKPEMUTbCH B KAUCCTBEC HOPMATHHOMN MHO-
HEPHOH PAacTHTCIBHOCTH, IS YETO PEIIAIOMIUMU (HakTOpaMH CTalu UX
UCX0AHAA SHTOMOGWIBHOCTE ¥ HATHYHUC CPCAM HUX TPaBSIHUCTHIX HopM
(4TO0 BO MHOrO pa3 yOBICTPAET 3apacTaHUC MOBPCHKACHHBIX YYACTKOB).
[TOKpBITOCCMCHHBIC HC NBITATUCH NOTCCHATh BCO ME30(UTHYIO pacTH-
TCJIbHOCTB, YTO ObLI0 aGCOTIOTHO HEPCANBHO; OHU «BCEIO-HABCCIO» KOH-
KYPEHTHO BHITECHMJIM NPEKHUX NMHOHEPOB ¥ TEM CaMbIM OI0KUPOBATH
BCE TOCERYIOIHIE CTaAUN MC30(QHUTHOH SKOr€HETHUECKOH CYKIICCCHU.
Pa3zpyucHuc cyniecTBOBaBIIMX B TO BPCMS 3AKOHOMEPHBIX CYKI[ECCHOH-
HBIX PAAOB (Me30(huTHAS PACTHTENBHOCTD NPOXO/IKAJA CYIECTBOBATEH
TaM, II€ CyIIeCTBOBaNa, HO OHA NOTEpPsIa COCOOHOCTh BOCCTaHABNM-
BATBHCS MOCIE 3K302eHHbIX HAPYLICHUH) BBI3BAIO MOJIHBIA pa3Bai ME30-
30MCKMX HA3€MHBIX 9KOCHCTEM M MAacCOBOC BHIMHPAHHUC BXOAMBIINX B
HMX KUBOTHBIX; HAau0O0JIee HHTEHCUBHO JTa JECTPYKIIMS 111a B anbbe (3a-
XBaTHIBas KOHELI anTa K HayaJlo CCHOMaHa).

B. B. JKepuxun (1978) oOparun BHEMaHHE Ha TIOOONBITHEHIIYIO uep-
Ty 9HTOMO(]ayH 3TOT0 BPCMCHH: MHOTHC CCMCHCTBA, XapakTCPHBIC IS
MC30304, 0OHapy>KHBAIOTCA B HUX B MOCTICAHUN pa3, TOrAa KAk CKOIBKO-
HUOY b 3aMETHOTO NOABICHHS HOBBIX IPyII HE MPOUCXOAUT. [TpH 3TOM B
NAJICOHTONOrHUECKOH JIETOIIMCH BHOBb MOABRIACTCS LCIBIN P PEIUKTO-
BBIX IS TOTO BPCMEHH (PaHHEME3030MCKUX M AaXKe MO3AHCNANe030i-
CKHX) Ipyni. 70 «BCIJIBIBAHHE PEJTHKTOB) CIMTAIOT OMHUM M3 Hau-
fonce APKUX CHMITTOMOB KPH3KCa, OXBATUBIICTO CPCIHEMEIIOBBIC CO0D-
1IECTBA: BEIMUPaHUE JOMUHHPYIOLMX PaHHEMENIOBLIX Ipynn (Hanbonce
TECHO CBA3aHHBIX C CYIICCTBYIONICH CYKIICCCHOHHOM CHCTEMOM) co3act
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IKONOTHUYCCKUH BaKy yM, KOTOPbIH HCHA0JITO 3aMOHAIOT ApeBHHE Gop-
MBI, OTTCCHCHHBIE K TOMY BPEMEHH «Ha OD0YHHY KH3HWY.

CxrraapiBaromuecs Ha COBEPLICHHO HOBOM OCHOBE paHHEKAKHODHT-
HBIE COOOILECTBA IEPROHAYAIBHO ObUIM HECOANaHCHPOBAHHBIMH U HEYC-
TOH4YMBBIMH. C1ab0CTh OHOICHOTUYECKOM PETYNsAIUH H 0OHITHE HE3aHs-
ThIX 9KOJIOTHYCCKUX HHUII BEJIM K OYEHBb OBICTPOM, B3PLIBHOM, 9BOMIOINN
PasIUYHLIX TPYNN OPraHU3MOB (M3 HACCKOMBIX 31€Ch MOKHO OTMETHTH
BBICIIUX 6aD0UCK U MyX, n1apa3umMuyeckux nepenoH4amoKkpbLIbIX, a TaK-
e OOIIECTBCHHBIX HACCKOMbIX — MYPABBEB M TEPMHTOB), MO MEpPE KE
HACHIIEHHS OMOICHO30B TEMITB! IBOMOINH CHUXKANUCh, CIIOKHBIE TPO-
(uucckue nenu B HOBBIX KAHHOGUTHBIX COOOLIECTRAX CHOPMUPOBATIHNCEH
O4YCHb OBICTPO (JIMCTBS, MOBPEKACHHBIC MUHHPYOMMMHA 6abodkaMu,
camu 3TH 6a004KH U HX BBICOKOCTICIIHAIN3UPOBAH HbIE NaPA3UThI U3 YHC-
na nae3onuxos Braconidae nosBIAIOTCA B ICTONMCH MOYTH OJHOBPEMEH-
HO, B CCHOMaHC) B fanbHEHIeM MeHsIHch Mano. «ITo sxonoruueckomy
0OMMKY H CHCTEMAaTHYECKOMY COCTABY MO3AHEMENIOBBIE (hayHbl 3HAYUTEIb-
HO CHJIBHEC OTNIMYAOTCA OT PAHHCMENOBBIX, YCM OT KalHO30MCKMX, M
MOI'yT pacCMaTPHUBAaThCs KAK PAHHUH, MEPBOHAYATLHO CHIILHO O0ETHEH-
HBIH, BAPUAHT 3THX NMOCIENHUX, — 3akmoyaeT XKepuxun (1980). — B cym-
HOCTH, 110 HabOPY KUIHCHHBIX (GOPM OHH HMEIOT HE TAK Y’K MHOTO OTIIH-
YUH OT COBPEMEHHBIX Y.

Eciu BepHYTECS K HCTOKAM CPEIHEMEIIOBOTO KpH3Kca (CaMOMYy BO3-
HHKHOBCHHIO MOKPBITOCEMCHHBIX ), TO MOXHO 3/1¢Ch O0OHAPYXHUTh €LIe
ORMH MHTEPECHBIH aCNCKT, Ha KOTOpbiif 0O6parun BuuManue A, I. [ToHo-
Mapenko (1997). Cepbe3nble 3BOMONMOHHBIC H3MEHEHHS CPEH HACE-
KOMBIX Ha4MHAKTCA HECKOJBKO PaHBIIC IIMPOKOTO PaclpOCTPaHCHHUS
NOKPBITOCEMCHHBIX — C KOHIIA KOPBI, YTO, Ka3al0Ch Obl, IPOTHBOPECYHT
IUMOTC3C O NMPUYHHHOMN CBA3H MEXKAY STUMU SBICHUSMH, HO TOJILKO Ha
nepBbli B3t IMCHHO B 3TO BpeMsi HauMHAcTCA OYepeaHas «...3a-
IHS» — AHTHOCTIEPMU3ALMA I0JI0CEMEHHBIX — M LIMPOKO PacpocTpa-
HAKOTCS npoanzuocnepmul (tepmun B. A. Kpacuiiosa, 1989), T. e. rono-
CCMCHHBIC C OTACIbHBIMK 4YCPTAMM [[BETKOBBIX, HAIIPHUMEP 2Hemosoe
Eoantha ¢ xpynHbIMH, SBHO 3HTOMOGHILHBIMU «I[BETaMH» HIH OeH-
Hertat Manlaia, umutnpyrowuit ocoky (puc. 52). «C touku 3penus
3KOCHCTCMBI», TOYHOEC CUCTEMATHUUYECKOE MOJOKCHUE BCEX ITHX MPOaH-
TMOCIIEPMOB HE CTOJIb YK BaXKHO, T. K. BCC OHH MOT'YT B HCKOTOPOH cTe-
NCHH HUIPaTh DKOJOTMYECKYIO POJIb HACTOSINUX NOKPBLITOCEMCHHBIX.

HeynusutensHo, 4TO NapanienbHO ¢ SHTOMOQUILHBIMH FOT0CCME H-
HBIMH TIOSBIISIOTCH aHTOGUILHBIC HACCKOMBIC; UMHTATOPAM I[BETKOBBIX
B PACTHTECABHOM MHPC COMYTCTBYIOT CTOJb K€ MHOTOYHCIICHHBIC UMUTA-
Topel 0aboyek cpeau HacekoMbix, Hanpumep Kalligrammatidae n3 cet-
YaTOKPBUIBIX Wik Ancuretopsychidae u3 ckopnuonnun (puc. 52). Bak-
HEE E BCETO TO, YTO 3[€Ch CKJIAABIBACTCA CHCTEMA C MONOKHTEIEHOH
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Puc. 52. ['onoceMeHHbIE-MMHTATOPBI LIBETKOBLIX M HACEKOMbIE-HWMHTATOPbI
6abouex:
a — rueroBoe Dinophyton;, 6 — rierosoe Eoantha; ¢ — 6eHleTTUT Baisia;
¢ — ceruaro-kpsitoe Kalligrammatidae
(10 Kpacuinosy, 1994, u MonomapeHko, 1980)

06paTHOH CBS3bIO: HATHYKME y HEKOEro DEHHETTUTA KOMIUIEKCA OTbUISIO-
IHX €70 HACEKOMBIX CTUMYJIHPYET [OSBICHUE IHTOMODHIHH Y €T0 coce-
JEH-rON0CEMEHHLIX, YTO, B CBOK) OUEPE/b, PACUIUPSET IKOJOTHUYCCKYIO
HULIY 3THX HACEKOMBIX-ONbUIHTENEH, U 1. A. Kakaslit 1iar Ha 3ToM IyTH
YBEIHUHBACT BEPOSTHOCTh CICAYIOLIETO K JICNAeT MOABNEHHUE NMOKPHITO-
CEMCHHBIX (T. €. pacTeHHH ¢ MOJHLIM HaDOPOM AHIMOCIIEPMHBIX TPH3HA-
KOB) COBEPIICHHO HEH3DCKHBIM, @ Kakasi KOHKPETHO Tpyrina rojloceMeH-
HBIX JACT HAYAI0 «HACTOSLUM [[BETKOBBIM» (W KTO U3 MEKONMEPOUOHBIX
HACeKOMbIX TIOPOIUT «HACTOAIHX 6a60UeK» ), BOOOLLE-TO rOBOPS, HE CTOMb
Y3 BakHO. IMEHHO 3TH B3aWMHO MHAyHHpyemble npouecchl [ToHoMa-
PEHKO M Ha3Bajl «aHTHOCTIEpMU3aLueii MHpay.

AHruocrepMHu3aIis MUpa 3axBaThiBACT HE TOJBKO HACEKOMBIX, HO 1
BCC MpOYUE KOMIOHEHTb! KOHTHHEHTaNbHbIX FKkocHcTeM. C Havyala Mena
Ha Cyule CTPEMUTENLHO PACTIPOCTPAHAIOTCS MTHLUB! (ITO 0CODEHHO XO-
POLIO BHIHO MO YKPYTHEHHIO IITEPO3aBPOB — OHM MOJIHOCTBIO YXOAAT B
HUIIY KPYMHBIX [apuTesiell) 1 TepUeBbic MJICKOTIHTAIOIIKE, B PECHBIX
BOJOEMAaX HACTOSIIME KOCTHCThIC PhIOb! BLITECHAIOT ranonoB. [locne
anT-ansbCcKoro Kpuzuca Mup oOpeTaeT BIOJIHE 3HAKOMBIH HaMm 00JIHK;
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paBaa, B HCM XHBYT AMHO3aBPhl, a HE MPOCTO KHUBYT, & BIOJHC MPO-
UBCTAKOT HA IPOTSKEHUM OONblICH YacTH no3aHero mMena (cyanba aToit
rpynmnst Obijla pacCMOTPEHA HAaMM B miaBe 11), M HET OCHOBAHMIA Hanps-
MYIO CBSI3bIBaTh X BBIMHPAHHE C APAMATHYCCKIMHU H3MCHCHHUSIMH B MOP-
CKOI 6HOTE Ha rpaHMIC Mena M KaiHo305. Taknm 06pa3oM, ME3030HCKO-
KaiHO301CKas CMEHa Ha CyIlC NIPOM30NIIA MHOTO PaHbIlle, 4EM B MOpE.

Hy a kakoBBI k¢ Bce-TakM NPHYHMHBI O31HEMENOBOr0 BeIukoro Bbl-
Mupanus? Eciu He majscHHE acTepoMaa W MPOYUE «MMIAKTHD), TO YTO
ke? JlapaHTe mpexkae BCETo MONbITACMCs HaifTH kakue-HUOymbL 0bmme
YEPTBI IS 3TOTO COOBITHA U AN APYrOr0 MOPCKOTO BHIMUPAHHA — TIEP-
MO-TpuacoBoro. OHO ObUTO CaMbIM KPYMHBIM B HCTOPHH 3EMIIH: TOT/1A B
MOpCKUX rpynmnax seiMepino 50 % cemeiicts, 70 % poxos u Gonee 90 %
BHU/IOB (/I CPABHEHUS: MPH MEN-KaHHO30MCKOM BBHIMUPAHUH HCYE3I0
MCHCE YETBEPTH CeMEHCTB). [IOMMMO NpsMOro MCYE3HOBCHMsS MHOXKE-
CTBA NaJCO30UCKUX rPyNn (TPUIOOUTBI, NAICO30UCKHUE KOPAILIBL — pY2o-
36l U mabynsmot), NPOU30OILIA PagHKAIBHAS CMCHA CTPYKTYPhl MOPCKHX
3KOCHCTEM (POJIb OCHOBHBIX PUGOCTPOUTENICH NEpenuIa OT MULAHOK K
KOpaiaM, poib JOHHBIX QUIBTPATOPOB — OT OPAaXHONOM K JABYyCTBOPUYA-
ThIM MOJUTKOCKaM, U T. 1.). [Ipuunnsl 310 rpanano3Hoit paynucruye-
CKOHM CMEHBI 0CTal0TCs 3aragxoi. CranaapTHbic 00bACHEHUS BPOAE «ITIO-
BarbHOr0 KaTacTPOGUUCCKOro BYIKAaHH3MA» WM MOPCKOH pErpeccu,
PE3KO COKpATHBIICH MTOMAIb WCAbHOB (OCHOBHOM 30HBI OOMTaHUS MOp-
CKHX OpPraHM3MOB), KaXYTCs NPOCTO NMPHUAYMAHHBLIMH «3a HEMMCHHEM
nydiero». Mue nu4yHo Hanbonee OCTpOyMHOH U JIOTHYHOM (XOTS M He
OeccnopHoit) mpeacraBnsercs runoresa X. Tannan, cnenpanncra no
(UTONTAHKTOHY.

B 1986 roxy Tannan ony6nukosana paboty nox nazsanuem Phy!to-
plancton: below the salt at the global table («®UTOMIAHKTOH: 3a CONbIO
Ha MJIAHCTAapHOM CTONEY). 3TO Ha3BaHUe TpeOyeT noscHenus. Oburare-
JIM CPETHCBEKOBOTO AHITIMHCKOTO 3aMKa ¢JIM 32 OMHUM JIMHHBIM CTOIIOM,
[IPUMEPHO NOCEPCINHE KOTOPOro crosia Gounbiias cononka. OHa kax Obl
OTACHAJIA MOYETHRIE MECTA, A€ CHAEI XO3SUH U Cro BAXHBIC IrOCTH, OT
MECT CHIYT, CONAAT M FOCTEH BTOPOIO COPTa Ha APYTOM KOHIIE CTONA; MEC-
Ta 9TH Ha3bIBAIM, COOTBETCTBEHHO, «TIEPEH COMBIO» H «3a CONbIO» («above
and below the salty). Kymranbs, kak erko goragarscs, nogaBaiu cnep-
Ba Ha TOT KOHEI, YTO IEPEH COMBbIO», a «3a COJbY JOXOAUIO TO, UTO
0CTaBaJIOCh.

Tax Bor, no M Tannanx, Ha3eMuas GHOTa MIAHCTHI BCErIa 3aHH-
MACT MCCTO «BO ITIABC CTONA», 3 OKCAHCKA! — OKA3bIBACTCS «3a CONBION.
HeobXoaumelie j11st AKU3HEACATCIBHOCTH (PUTOMIAHKTOHA GHOreHbI (TIpesk-
J€ BCero a3ot U ¢pochop) NOCTynaroT ¢ CyIy, 3a cyeT spo3nu. Hazemuas
PacTUTENLHOCTh CTPEMHUTCA MOAABHTE IPO3UIO U OCTABUTh KAK MOXKHO
Oonbluc 6UOreHOB 711 COBCTBEHHOTO NIOTPeONeHNs (BCIOMHHUTE O 3aMbl-
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KaHUHM reOXUMUYCCKAX [UKI0B). TakuM 06pa3oM, Bce 3aMCTHBIC IBOTIO-
[IMOHHBIC YCIEXNU HA3eMHOH PacTUTCIBHOCTH 3aMEMJISAIOT NOCTYILICHHE
OHOreHOB B OKEaH, YTO CO BPCMEHEM BbI3bIBACT BHIMUPAHUE COOTBETCTRYO-
wHx rpynn ¢puTomnanktoHa. Ho ¢uronnankToH — 310 OCHOBa NIEPBOTO
TPo(HUUCCKOrO YPOBHS MIOOBIX MOPCKHX IKOCHCTEM, MOITOMY Aajblile
pasBasnuBactcs Bes uenb. OgHAKo CICAyeT MOMHATD, YTO HHEPIIUA TakoH
CHCTCMBl OFPOMHA H YTO MEXIY «POrpecCMBHBIM H3MEHEHHEM) B Ha-
3CMHOH pacTUTEILHOCTH U BbI3BAHHBIM UM «(UTOMIAHKTOHHBIM ILIOKOM»
B OK€aHC ITPOXOAUT OLYTHMBII CpPOK.

IToxoias ¢ 3TUX NO3UIMH K IEPMO-TPUACOBOMY U MCJI-NIAIEOre HOBO-
MY MOPCKHM BBIMHPAHHAM, MBI YBHIMM, YTO B NO3HCH NepMu U B T10-
3HEM MCILy NCACTBHTCIBHO NPOW3ONIIN J{BA CEPHC3HBIX N3MCHCHHS B
CTPYKTYpPE Ha3eMHOU pacTUTENBHOCTH, PSIMO BIMAIOUINE HA PErYAAIHI0
NOTOKa OMOreHOB ¢ cynd. B nmepMu BhICIIAS PACTUTEIBHOCTL BICPBbLIC
HaYMHACT 3aCEIATh BOXOPA3ACIBl, TOPMO3S HX NPeXKac OCCpenATCTBCH-
HbIH Pa3MBIB; 9TOMY COCOOCTBYET BO3HHKHOBCHHE 3aCyXOyCTOHYHBEIX
TONIOCEMEHHBIX (THIA 80/1bYUEBbIX) C TMKHOKCHIMYCCKOH IPEBCCHHON U
MCJIKHMH, CHJIBHO CKICPOTH30BAHHBIMU JINCTHAMH (@ TAKKE, KaK Mbl 110-
MHHM, MOSBICHHE HACCKOMBIX C BOZHBIMH NHYMHKAaMH — CM, rJaBy 9).
B no3xHeM Meny nosenseTcs Tpaga, oOpasyloias epHHHY, — Hanbomnee
3hdhexTUBHBIA U3 U3BECTHBIX MOXABUTCIICH 3pO3HU.

Orta runoresa BnonHe npoeepsema. JIOTHYHO NPEANONOKATD, 9TO
KOI'7Za Ha CyIlE BO3HHMKJ/IA Ha3EMHas PaCTHTEIbHOCTb, 3TO TOKE JOKHO
OBbUIO COOTBETCTRBYIOIUM 00pa3oM MOBNMUATHL Ha XapakTep croka. Cymia
MOKPBLIACH JIECaMHU IIE-TO K CEPEAMHE JEBOHCKOIO Nepronaa (cM. rmagy 8).
A B KOHIIC ACBOHA B MOPE ACHCTBUTCILHO POHCXOANT hpan-haMeHcKoe
BBIMHPaHHE — CAMOC KPYITHOE MOCJIE IEPMO-TPHACOBOTO U Mell-najeore-
HOBOTO!

Yro e KacacTcs KMIAKTOB, TO OHY, MO BCCHl BUIMMOCTH, HE Tpe-
CTaBJIAOT YTPO3bl 17151 COATaHCHPOBAHHBIX, «3[0POBBIX» IKOCHCTEM, HO
BOT €CNIHM TC YKC HAXOAATCH B COCTOSIHHM KpH3uca (BpOAC IUIAHKTOHA,
CTONKHYBLIETOCH € CEPHE3HBIMH MO0 AIbHBIMH H3MEHEHUSAMH B IIOPS JIKE
NOCTYNIeHUs OHOTCHOB), TO KPAaTKOBPEMEHHAs «acTeporHas 31May»
BIOJIHE COCOOHA CHIrpaTh PoNb «MOCICIHCH COTOMUHKH, NOMAIONIEH
cnuHy Bepbnogay. TyT BO3MOXKHA aHANOTUS € BbLINAJCHUEM COJIM U3
NIepEChIICHHOIO PacTBOpa: HUKOMY Belb HE MPUACT B TOJIOBY CYHATAaTh
NPHYUHOHN ITOTO NPOIECCA YNABIIMHA B COCY KPHUCTAIINK, HEMOC-
PCACTBCHHO MHHLIMUPOBABIINN €10 Ha4ao.



I'masa 13

Kaiino3o0ii: HacTyn/IeHHe KPHOIPBI.
HoBble THIIBI cO001LIECTB —
TPOIIHYECKHE Jieca U TPaBsiHbIe OMOMBI.
IBOJIOUHA MJICKOMUTAIOIIHX
U MOSIBJICHHE YeJI0BEKA

Ul

Mc3030#, kaKk Mbl IOMHEM U3 I1aBbl 9, GHUI TEPMOIPOM U OTIHYAIICS
«palCKKUM) KIMMAaTOM: TCIUIBIM W BHIPOBHCHHEIM IO Bee 3emie, ¢ oc-
nabJICHHBIM TEMINEPATYPHBIM IPATMCHTOM MEXAY TPONHKAMH M TIOMIO-
coM. B pamkax tepM03p HEOTHOKPATHO MPOUCXOAWIM CBOM MOXOJI0/a-
HUSA (HapUMCEp, B MAaCTPUXTC), OXHAKO MACIITabbl Jake KPyMHEHIIHX
M3 HUX HC UIYT HH B KAKOE CPABHEHMC C JICTHHKOBBIMHI 3110XaMU KPHO3P.
B caMoM Hauale kaHHO30s (B NaJICOIEHE H 30IICHE) KIWMATHYCCKAs CH-
Tyallus 0CTaBanach elle NpeskKHed, Me3030HCKOM, a 3aTCM, B ONHIOIICHE,
HaYaIMCh U3MCHCHHUSA, MPUBEIINE B KOHIIC KOHIIOB K... TAK M TAHET CKa-
3arb: «K TOMY CaMOMy KJIHMaTHYCCKOMY 0€300pa3tio, B KAKOBOM MBI Te-
nePb UMEEM CYaCThe Npo3a6aTh (B OyKBaTbHOM CMBICIC 3TOTO CIOBa)Y.
OnHOM 13 IMaBHBIX IPUYHH 3THX U3MCHCHHMI CYUTAIOT NEPECTPOHKY II10-
OanbHOM CHCTEMbI MOPCKUX TCYCHHH, BBI3BAHHYIO Apei(POM KOHTHHCH-
TOB, YTO 3aTPYAHHUIO TEIIOOOMCH MEXKIY MNOISPHBIMH ¥ 9KBATOPHAIb-
HBIMH OacceiHaMu,

Cornacuo MOACHSAM KJIMMATON0rOB, Hanbos1ee HHTEHCUBHBIN TEMJIO-
0OMeH OYACT JOCTUTHYT IPH TAKOM B3aWMOPACTIONIOKEHHN MATEPHKOB 1
M0J1I10COB, KOI7la IJIAHETa HMECT CBODOIHBIC OT CYIIM MOTIOCA W 9KBATOP
(BIOJIb KOTOPOro CKJIaabIBATach Obl HOJ ACHCTBHEM KOPUOIMCOBBIX CHII
CIMHAS DKBATOPMAJILHAS MUPKYJIALAA). MEpUANOHAILHO pa3BepHY-
TBIC MATCPUKU, PACTIOIOKCHIBIE B CPCAHMX MIMPOTAX, OTBOAAT pyKasa
3KBAaTOpUAIBHON UMPKY/IALMHI B BRICOKHE IIMPOTHI, OTKY/a BIOIb NPOTH-
BOTIOJIOXKHBIX X OCPCroOB BO3BPAIIACTCs B KBATOPMAIBHYIO 30HY XOJIOJ-
Has BOAA U3 NOJAPHBIX 6acCeliHOB — BO3BPALACTCS Cpa3y, HE 3aCTaHBa-
SICh B MOJIIPHBIX MMpKyIanuax. Kak nerxo Buxets (puc. 53, a), meso-
30HCKas CHTyalus Oblja B 3TOM CMBICHE GIM3Ka K MACaNbHOM,

B kaifno3oe xapruHa craHoBUTCS 6rM3Ka K 0OpPATHOM, U NPUYMHON
TOMY — HCPCMEICHHS MAaTEPUKOB, Ha KOTOPBIC PACKOJIONCS CyNCPKOHTH-
HeHt Tongsana (puc. 53, 6). K koHIy 3oneHa gBHXKyIasca Ha ceBep
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Puc. 53. Marepuku 1 MOPCKHE TEYEHUS:
a — Me3030icKoe (cpeHUIT MelT) U 6 — COBpEeMEHHOE PacloIOKEHUE MaTEPHKOB
(no Slcamanosy, 1984)

Wuans narelkaeTcst Ha A3HIO, @ KOpa B MECTE UX CTOJIKHOBEHHMS CMMHA-
ercsa B Tumanan. Yyrs nozke B EBpa3uto Brelkacrtcs ¢ 10ro-3anafa Ag-
puka (c emne He orfieuBIIeHcs OT Hee ApaBUeil) — B pesyabrare IOJHU-
Marorcs TopHbic Xpe6Tsl HOknoi EBponsl u Mpanckoe naropse. Teruc,
OT/IC/SBIINIA B MC3030¢ ceBepHble (JTaBpa3sHiICKHE) MATEPUKHU OT IOKHBIX
(roHABaHCKKMX) — 2 MMEHHO 110 HEMY TOIJIa 1IUTa 3KBaTOpHAIbHAsA IIUPKY -
JAAIMS — Wcuc3acT; HeIHEe OT TeTHca OCTaNHCh JIMIIL U30JIMpOBaHHBIE
Mopckue baccelinbl (Cpenquzemuoe u UepHoe Mops, 1oxHas 9acTh Kac-
HIACKOro MOps), HC MMEIOLIHE IOCTOSHHOMN CBsI31 ¢ MUPOBBIM OkeaHOM .

' B MuotieHe Obl1 MOMEHT (MecCHHCKHH KpH3nc), koraa CpeuzeMHoe MOpe
MOYTH MOJHOCTBIO BEICOXJIO, @ IHO €TI0 3apocjlo CaBaHHAMH a)PUKAHCKOTO TUIIA.
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B 1Ox#noM nosmymapun AHTapKriga rnocie0BaTe]bHO OTPBIBAETC OT
Ascrpanuu (3omueH) U HOKHON AMeprkH (0NMroIleH), «HAIION3aeT» Ha
HOsxHEBIi ONIOC, a BOKPYT Hee CKNa/IbIBACTCA 3aMKHYTasi AHTAPKTHYe-
CKasl UMPKYJIAUMS. Bee 3T0 pHBOIUT K TOMY, 4TO B onurotieHe B TpaHcan-
TAPKTUYECKHUX rOpax BO3HUKAIOT IIEPBBIC JETHUKH, KOTOPhIE B MUOIIEHE
MIOKPHIBAIOT €IMHBIM JICASHBIM ILIUTOM BeCh Marepuk. B IumHoIleHe BO3-
nukaeT ITanamckuil nepeueex (coepunsionnit Ky AMepuky ¢ Ce-
BEpHOH, HO pa3fersiounii Atnanruuyeckui 1 Tuxuit oxeans!) u r106anb-
Has DKBaTOpHabHas LUPKYJIAIHUA OKa3blBACTCH MONHOCTHIO Pa3pylieH-
HOM (HbIHE MBI UMEEeM JIHLIb OfMH €€ CErMEHT — B IeHTPajJbHOM YacTu
Tuxoro okeana). Paspyiienue sKBaTopHanbHOM UPKYIAUMH, BOSHUKHO-
BEHHE «aHTAPKTHYECKOTO XOJNIOAUIbHUKa» Ha HOKHOM mosroce U 3aMbI-
KaHue CCBCPHOTO NONAPHOro facceiHa — Bce 3TO IPUBOIUT K TOMY, UTO B
4YETBEPTHYHOM 1epuofe (B INeHcToueHe) Ha Mateprkax CeBepHOTo Tio-
Aywapus pa3zBHBAIOTCH TPAaHAWO3HEIC MOKPOBHBIC OJEACHEHUS
(cM. miaBy 14).

Hano 3ameruts, 4T0 OTCYTCTBHE B ME3030€ XOJOMHBIX KiIMMATHYC-
CKHMX 30H JJaBHO HE BBI3bIBACT COMHEHHUS Y NANTeOKINMarooros. OnHaxo
OHHM 3a4acTyro He oOpallaloT BHUMaHHs Ha TO, 4TO IIpH Oojiee paBHOMep-
HOM, 4eM HBIHC, paclpeleneHuy TeIUla 10 MTOBEPXHOCTH IIJIaHEThl HE
JOIAKHO OBLIO CYIIECTBOBATH M KJIMMATa THIIA COBPEMEHHOTO TpPOIlHYe-
cxoro. Ho Toraa u coobuiecra, CnOKUBLIMECS B YCIOBHUSX HE Cy[ECTBO-
BaBUIMX paHee TUIIOB KiIMMaTa (6opeasibHOro, C OTHOH CTOPOHBI, M TPOIIU-
9E€CKOr0 — C IPYTOii), IOJKHEL OBITh SBOMOUMOHHO Hanbonee MOIOKL. ..
Ecnu B Hexuit MOMEHT Ha MOMIOCAX CTAT0 «CJIMIIKOM XOMOJHO», a Ha
3KBATOPE «CJIMIIKOM JKApKO», TO PENHKTHI MPEABIAYIIEH IMOXH HMEIOT
HauIyylllKe HIaHChl BBDKHTH MIPE/IE BCEro B CyOTPONMKaX, TOCIOACTBO-
BaBlIMX paHee 1o Beel 3emic. CrnenumanbHbIA aHANU3, OpOje/aHHbIH
B. B. Kepuxunnm (1978), nogreepani 31o. Cyast 1o BceMy, HEKOTOPbIE
cybrponuuecke coobuiecTsa (Takue, Kak, HaupuMep, Jieca U3 J0XCIL020
byxa B HoBoit 3eanmuu, FOxuHoi ABcrpanuu u anauiickoi IOxnoi Ame-
PHKE) COXPaHHIH HE IPOCTO OT/IEIbHbIC PEIHKThI PAHHETO KalHODHTa, a
CaMyI0 CTPYKTYDY paHHEKaHHOQHUTHbIX OHOLEHO30B.

Yro e KacaeTcs TPONHMYECKHUX JIECOB (MBI OYIeM Ha3bIBAaTh MX I0XK-
HOaMEPUKAHCKHUM CIIOBOM «T'HJIeA»), TO YKOPSHHBIIMUCCS IPEACTABICHUS
0 I1y0OKOH IPEBHOCTH UX OHOTBI ABMSAIOTCS OYEPEIHBIM «HAYYHBIM IPE/-
PaccyqKOM»; OHH CBSI3aHBl B OCHOBHOM C TCM, YTO TIOHSATHE «TPOTIMKH
3a4acTyl0 ynorpebiasdioT HeueTko. B acTpOHOMHUYECKHMX TPONHMKAX
(1. e. Mexxny TponukaMu Paka u Kozepora) aeficTBUTEIBHO €CTh C006-
IIECTBA C BechbMa apXauuyHBIMH 3JIeMEHTaMu (HampuMep, UHIOHE3MI-
CKHC «TyMaHHBIC JICCa» U3 JPEBOBUIHBIX IIATOPOTHHUKOR), OTHAKO BCE OHM
[IPMYPOYEHBI K TOpaM M CYIIIECTBYIOT Ha CaMOM JICJIE B YCIOBHUSX ¢y OTpo-
IIMYECKOTO HIIH [Ja’ke YMEPEHHOro KiuMara. Eciiu ske paccMoTpeTs Mulib
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KJIHMATHYECKHE TPOIMKH, T. €. 9KOCHCTEMBI, peaIbHO CYUICCTBYIONINE B
YCIOBUAX TPONUYECKOro KIMMara (C TeMIeparypoi camoro XoJOgHOIo
Mecsna He MeHee 18°C), — ruiIeto 1 caBaHHBL, TO OKaXeTcs, YTo UX OMoTa
IIPaKTHYECKH JIMLICHA apXalyHbIX 4epT. Mbl yxke yromuHanu (rasa 12)
00 OTCYTCTBHM B COCTaBE TPOIIMYECKHUX JIECOB TOJIOCEMEHHBIX, CTONb
XapaKTePHBIX I ME3030HCKHUX cO0OIIeCTB; HBIHE TE IPUYPOUCHbI K00
K cyOTponukaM (CarOBHMKH, apaykapuu, makcoouym), mbo K ymepeH-
HOH 30HE (CeK8olisl, 2UHK20).

IMopcuers XepuxuHa nokasainuy, 4TO MPaKTHYCCKU BCE IIO-HACTOS-
IEMY APEBHUE IPYIIIbI HACEKOMBIX (TaKHe, KAK CKOPITMOHHHIIBI HITH CET-
4aTOKpbUIbIe) H3bcraroT Tponukos, OO6lee YUCIO ceMeHCTB, HE BCTpe-
YAIOLINXCS B MCTUHHBIX, KIIMMaTHYECKUX, TPOIIMKaX OYCHB BEITHUKO, TOT-
Ja KaK 4HUCTO TPONNYECKHX (B 3TOM CMBIC/IE) CEMEHCTB CPE HACCKOMBIX —
KaK 3TO HM YIUBHTEJIEHO — HUMTOXKHO Mano, PagyMeercs, TponHU4ecKas
sHTOMO(ayHa Ype3BbI4aiiHO Oorara, 1 ecTb MHOKECTBO IIPCHMYILECTBEH-
HO TPOTIMYECKHUX CEMEMCTB, OHAKO [IOYTH BCE OHH 3BOTIOIIMOHHO MOJIO-
bl ¥ He 0OHapyKEHbI B UCKOITaCMBIX JIOHEOTCHOBBIX (hayHax b0 mpex-
CTaBJICHBI B HUX OYCHb CKY/IHO.

Eme 6osee UHTEpECHB B 3TOM ILTaHE NPUBOAMMBIE JKCPUXMHBIM
(1980) nannbIe 110 IKOIOTHUECKOM CTPYKTYPE TPOIIMUICCKHX JTECOB!

«CoobuiiecTBa THITA COBPEMCHHO# THIIEH C HX CIIOXKHOM SPYCHOM CTPYK-
TypOi U BBICOKOH CTEIIEHBIO MOJIMAOMMHAHTHOCTH'> BOOOLIC HE MOTYT
CyILLECTBOBATh O¢3 yuacTusi QHIIOreHeTHUECKH MOJTOMIbLIX Ipyii. ITomumo-
MHHAHTHOCTE B BEYHO3CJIEHBIX JIecax (B OTIMUHUE OT JUCTONagHbIX. — K. E.)
TIOAJCPKUBAETCSA TONBKO HANHYHCM CIICIMANTM3UPOBAHHBIX OMBUTHTENCH
(myestbl, aHTOMMIIBHBIC ITHIB U PYKOKPBIIBIC), IOCKOIBKY aHeMopuius
3} deKTHBHA JMILIB IS CaMbIX BHICOKOCTBOJBHBIX JEPEBhEB. ..

JecTpyKuusa OpraHM4eckoro BelCCTBa Kak B THICHHBIX, TaK 1 B Ca-
BaHHOBBIX c000uiecTBaX MPOM3BOAMTCS MPCKIC BCETO TCPMUTAMM. ..
[IpenarcTBys 06pa30BaHHIO NMOACTHIKKA M BBIPAXKEHHOIO I'yMYCOBOTO
FOPU30HTa (M TEM CaMbIM — Pa3BUTOrO TPABSHOTO spyca), OHHM, [I0-BUIH-
MOMY, 0OyCIOBUJIM NpEBpPAIlCHUE MHOTHUX TPAaBIHHUCTBIX pacTeHuil B
snugumer 1 GOpMUPOBaHHE MTUPUTHBIX KOHCOPIMH, O4€Hb THITMYHBIX
i ruien. Pacnipeiends opraHnueckoe BEIECTBO B MOMIIHOM ClO€ Ti0-
4YBEHHOTO Mnpod g 6oee wIM MeHee paBHOMCPHO, OHM 06ECIIeUMBAIOT
BO3MO>KHOCTBH Pa3BUTHs KOPHEBBIX CHCTEM Ha CaMbIX PA3JTMYHbIX YPOB-
HAX, B TOM YMCJIE ¥ TIYOOKHUX, 4TO [T03BOJISET CYIECTBOBATE TUTAHT CKHM
JEpEeBbSIM C rITyOOKO NOrpyKeHHBIMH KOPHSIMMU...

2 TloIMIOMMHAHTHBIH 11eC — Jec, caaraloluics GONpIIUM YHCIOM JIECO-
o6pasyrolux nopos. IITHpoKo u3BeCTHO Takoe CONOCTARNEHHE: HA OHOM-EMH-
CTBEHHOM I'eKTape aMa3oHCKOH T'MIIeH MOXKHO HacuUTaTh 60/IbIle BUJOB AEPEBb-
€B, YeM BO BCeH AHIIMH.
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B BeuHO3eIEHBIX T€CaX, TN JUCThS, He CMEHSACH, CYIECTBYIOT Ha
AepeBe 10 HECKOIbKy JeT, Tpebyercs 3ddekTuBHOE MpenoTBpaleHie
CHBHOTO [OBPEXACHHUS JUCTBBL GUTO(QaraMu; B NPOTUBHOM Ciydac Jie-
SATCIBHOCTD AMCTOBOIO HAacoca He CMOXCT ofeclieduTh CyleCTBOBAHUE
Aepepa. OYHKIHUIO ONABNCHUS YUCIEHHOCTH OTKPBHITOKHUBYUIMX BHTO-
(haroB BBINOTHAIOT YPE3BbIYAHO OOWIBHBIE B THIEE MyPaBbH...»

Bce niepcunciicHHbIE BBINIC TPYIITIBL, «ONPEACISIONINE JUI0)» TPOIH-
YECKUX IKOCHUTEM (M ONBUIMTCIN, U TEPMUTBI, H MyPaBbH), 3BOIOIMOH-
HO OYCHB MOJIO/IbI ¥ HE XapaKTEPHBI A paHHCKaiHODUTHEIX cOOBILECTB.
Ot10 1 npuBeno JKepuxHHa K 3aKITIO4EHHIO, YTO TPONUYECKHE cooblie-
CTBa — HapaBHE ¢ 60peanbHBIMU — IIPHHAUICHKAT K YUCITY CAMBIX MOJIO-
IBbIX Ha 3eMJIe; Cyzis 110 BCEMY, OHH BO3HMKJIM HE PaHbILIE 30IEHa, a OKOH-
yarciabHoe uX GOpPMHUpPOBaHHE TPOM3OLULIO YKE B HEOreHe.

C yBepCHHOCTBIO FOBOPUTH O BpeMeHH HOPMUPOBAHMS FUIICHHBIX KO-
CHCTCM TPYAHO M3-3a OYCHb c1a0O0H NaJICOHTONIONMYECKOH U3yueHHOCTH
COBPCMEHHOM TPONMYECKOH 30HBL. YTO e KacaeTcs OOpeanbHbIX cO0b-
LICCTB — HAIIPUMED, KPHOPHIBHBIX (X0I010AI00UBEIX ) JIECOB C JOMUHH-
POBaHMEM XBOHHBIX, TUINA TAiTH, — TO OHH, 110 BCEH BHAMMOCTH, CJIOKH-
JIACDH B NAICOICHE KaK BLICOTHBIH II0SIC B TOPax, a IpH HEOreHOBOM I10X0-
JIolaH M1 HIUPOKO PACIIPOCTPaHUIINCh Ha paBHHHaX CeBepHOro oMy Iapus.
B naneoHTo10ruucCKo JICTOIMMCH OHH BIIEPBBIE JOCTOBEPHO MOABIALIOTCSA
B BepxHeM muonerHe Kanazickoro apxurienara (octpoB MueH); ux cocras
HAOMHUHA COBPECMEHHBIC JIECOTYHIPOBLIE PEAKONECHH.

Eute onna xapakTepHast Juis KaiiH0305 YepTa — TPaBsIHbIE GHOMBI (THITa
CTCIICH M CaBaHH), CYILICCTBOBAHKE KOTOPBIX OCHOBAHO HA KOYBOIIOLMH 3/1a-
KOB M KPYIHBIX TPABOSJHbIX MJIEKONMTAIOWMX: NIPH psile YCiIoBuid (B 3a-
CYIUIMBBIX U MAOIUIONOPOIHBIX PaiioHax) KUBOTHbIE CIIOCOOHBI BOCIIPC-
TIATCTBOBAaTh BOCCTAHOBICHHUIO JICCHOH pacTUTENBHOCTH. B M02011€HOBEIC
BPEMEHA, CYIIA 110 NbLIbYeEbIM CHEKMpam, COOOLICCTB TAKOIO THIA Ha 3eM-
ne ue 6pu10. ITo MHeHMIO XKepuxuna (1993), 3TH GHOMBI IEPBOHAYATBHO
NPEACTAB/ILUIH CO00M CepHabHBIC COOOILECTBA, BELYIHMC K COOTBETCTBYIO-
11[HM JPEBECHBIM KJIMMAKCaM (CTaIHMH C NOCTIONCTBOM TPas — HallpuMep, JIyra —
MMEIOTCS BO BCEX COBPEMEHHBIX CYKLICCCHOHHBIX CUCTEMAX ), OTHAKO 3aTCM
BO3HHMKJIA YHUKaJIbHAA CUTyauus: GuTodary, u3biMas IpUpOCT OHOMAcChI
(B COBPEMCHHBIX CTCILAX 3T0 U3bATHE LOXOAUT 10 60 % pacTUTEIBHOM Npo-
IYKIMH — abCOIIOTHBIA PEKOP/T), OKA3ATKCh CIIOCOOHBI OCTAHOBHUTH JKOIe-
HCTHYECKYIO CYKIICCCHIO Ha Oe3iecoil craauu. JaabHelmas KodBOMOIUS
MIICKOTIMTAIOILMX 1 TPAB NPHBEJIa K CTaOIN3AIIHH 3TUX CBOEOOPA3HBIX «300-
TeHHDBIX KJIMMAKCOB». HCOOXOAMMBIIT AU KITMMAaKCHOTO COO01IeCTRa HyJIe-
BOW OaylaHC 110 OpraHuKe 00CCICYMBACTCS B HUX MMEHHO JIESTeIbHOCTBIO
KHBOTHBIX-(QUTO(aroB. K OCHOBHBIM HcpTaM, OTIMYAOIIMM 3TH TPABSHbIC
KJIMMAKChI K OT CCPUANBHBIX TPaBAHBIX COOOILECTB, ¥ OT JIECOB, OTHOCSITCS:
MCKJIIOYHUTCNIbHO BBICOKAs IIPOLYKTUBHOCTB, O4EHb OBICTPBIA 000pOT Opra-
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HHMYECKOTO BEIECTBA M HANNYME JICTKO MOOHIN3YEMOT0 3araca 3To! opra-
HUKH B HeOOBbIYaHHO IUTOIOPOIHBIX ITOYBaX (THITa YEPHO3EMOB).

H3BecTHO, 4TO OCHOBOM CYIIECTBOBAHHSA ITHX COOOIIECTB SBIISETCS 3a-
MedaTenbHas Koadanmayis JOMUHUPYIOLIMX B PACTUTEIBHOM TOKPOBE 3/1a-
k0B 1 huToharoB: 3naky He UMEIOT 3 QeKTHBHOM 3aLMThI OT roeaHms (Bpozie
KOJTIOYEK, SIOBUTOCTH M T. I1.), 3aTO CIIOCOOHBI KOMITEHCHPOBATH O0TPhi3aHKe
HaJI3eMHBIX 4acTCH PC3KUM YCKOPEHHEM UX pereHeparmuu. [ToatoMy peryns-
IUs B TAKOM COOOILECTBE JOCTUIacTCs NPEeNebHO IPOCTO: NPU CHUKCHHH
npecca GUTOGaroB NnepBHYHAs NPOTYKUHSA TOXKE aBITOMATHYECKH CHIKACT-
cs, 1 Ha000poT. OCHOBHYIO POJIb B MACTOMILHBIX HEMSIX ITHX IKOCHCTEM Ur-
PaIOT MIICKOIIUTAIOLIHME, [IPEX/E BCETO PAa3THUHbIE KOIBITHBIE (IIOTOMKH KO-
owispmp — puc. 55, a) u xuuHble (IIOTOMKK Kpeodormoe — puc. 56, a); o0
3BOJIIOLIMHU COOOIIECTBA M03BOHOYHBIX — YyTh JIajIee.

Hnoe ngeno gerpurHsle neny. Bo3zHukHOBeHHE CTaOHUABHBIX TpaBs-
HBIX c0001ecTB ObLTO Obl IPOCTO HEBO3MOXKHO 0€3 MOSBICHUS 1IEJI0r0
KOMIDIEKCa HaceKOMBIX-Konpodaros, nepepabarblBaoliiX OMPOMHYIO
Maccy 3KCKPEMEHTOB TPaBOsAHbLIX ", B Gosee ApeBHUX (T1alcOreHOBBIX)
JECHBIX COOOIICCTBAX, TI¢ MICKONHUTAIOIKE HE TOCTUrail Takoi ouo-
MacCBhl, KaK NacTOMIIHbIE KOMBITHBIC, C 3TOH PaboTo# CpaBIsIMCh HU3-
1IMe HaBO3HMKH. BakHellIne e COBpeMeHHBble Ipynnbl konpodaros
(BBICILIE HABOZHUKH M HABO3HBIC MYXH) B 3aMETHAIX KOJUYECTBAX [105B-
JIAIOTCS B 3aXOPOHEHHX C KOHIIA OJIMrolieHa. B 3To xe BpeMs Ckiia/piBa-
€TCA M HC MEHee BaKHBII KOMIUICKC HaCEKOMBIX-HEeKpOoharos (MscHble
MYXH U KyKH-MEPTBOEAbI), OTBETCTBEHHBIH 3a 3QdexTuBHYIO Tepepa-
0OTKY TPYMOB TPaBOSIHBIX MICKOMHTAIONHX.

Coob11ecTBO Ha3eMHBIX [T03BOHOYHBIX B KaiHO30€ pa3BHBAlIOCh He-
3aBUCHMO Ha TpeX pa3o0ILEeHHBIX TCPPUTOPUALX, HAYHUCTHYECKHE KOH-
TAKThl MEXy KOTOPbIMH IPAKTHYCCKHU OTCYTCTBOBaNU. ABcTpanus (¢ ee
CYyM4YaTbIMH U OJHONPOXOAHBIMH) M30JMPOBaHa U MOHBIHE, a IO>kHas
AMepuka coxpaHsia CBOIO 000CO6ICHHOCTD OT OCTaILHON CYIIN BIUIOTH
10 JIMOTIeHa, Koraa Bo3HHK [lanaMckuil niepeieek. OTCrofa v poucTe-
KaeT COBPCMEHHOE pa3Jle/icHHe MUpa Ha TpH 300reorpaduyeckue obnac-
tiu: Hotores (Asctpanus), Heores (IOxHas Amepuka) u Apkrorest
(EBpazus, Adpuxa u Cesepnas AMcpuka). Tax Bot, no Muenuio JKepu-
xuHa (1993), Bo Bcex 3THX Tpex 0071acTix TpaBsHbie OHOMBI BOSHHKAIN
HE3aBHCUMO, Ha 0a3e COBCPIICHHO Pa3IMYHbIX KOMIUIEKCOB KPYITHBIX
MJIEKONHTAOIKX; COOCTBEHHO rOBOPS, €CTh Cephe3Hble OCHOBAaHHUA I10-

7 Korla B ABCTPaJIHIO 32BE3J1M JOMALIHHUX KOIIBITHBLX, 0KA3aJ10Ch, 4TO Me-
CTHbl€ HABO3HHUKH HE CIIPABIAIOTCA ¢ yTHIH3AIMEN UX IOMeTa M HaKOILIEHHE
Hepas3/IokKEeHHBIX JKCKPEMEHTOB Ha 11acTOMIIaX OCTaHaBIMBAEeT BO30OHOBIEHHE
Tpas. ITpunuioch 3aBo3uTh TyJa €BPONEHCKHX HABO3HHMKOB — TOIZA BCE MpPH-
LIJI0 B HOPMY.
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Jararh, 4TO MJICKOIIMTAIOLIME [I0-HACTOANIEMY BBILLIM B KPYIIHbIH pa3-
MEPHBIH KJIacC JTULIb B TPABIHBIX OHOMAaX.

Panbie Beero (B cpeHeM 301ieHe) 3ToT NIponece Hagancs B IOxHOiH
Awmepuke. TaM cpelu HCXOMHO JTHCTOSIHBIX (OHCHOAMEPUKAHCKUX KO-
nelmibiX»’* BOSHUKAIOT IICPBbIC TPABOSIHbIC ()OPMBI, a TAKXKE MOSABIIA-
IOTCSA TUTAHTCKHE TPaBOAIHbBIE OPOHEHOCYbI-TUIITOOHTE], CMaXHBaI0-
e Ha HeGoMbLIOH TaHk (puc. 54, ). B cpenHeM xe soneHe B HOxHOM
AMcpuKe BIlepBble 00HAPYKNBAIOTCS U IBLIBIIEBBIC CIICKTPbI C BBICOKUM
cofepKaHUeM MBUIbIIBI 311aKOB, TIANeON0YBBI CTCITHOTO THIIA, a Takke hoc-
CHIM3MPOBaHHBIE HABO3HBIC IUAPHl, [IPUHATCKAIIHE JKYKaM-HaBO3HH-
xaM. TTo3nHce, B oauromene u 0coOEHHO B MHOIICHE, 3/1eCh BO3HUKAET B
BBICIICH CTENEHU cBOCOOpa3HbIH KOMIUIEKC NACTOMIIHBIX TPABOSMHBIX.
On BrII049an renonno3ybuix (2nunmMoOOHMo6 U Ha3eMHBIX /eHUEYEE),
«I0)KHOAMEPHKAHCKHUX KOMBITHBIXY (Pa3IUYHbIC JUMORMEPHDL ICMOHCT-
PHPYET CHIBHOE KOHBEPTEHTHOE CXOACTBO YACThIO C JIONIAbMH, YACTHIO
c gepbriodamu, y nupomepues MHOTO OOLICIO CO CIIOHAMH, a CPENH HO-
moyneynam 6slnH GOPMBL, CXOXKHUE U C HOCopo2amu, ¥ ¢ GEreMoTaMu, U ¢
KPOJIMKaMH — pUc. 54, 6—2), a Taxoke THTaHCKUX KAGUMOPDHBIX 2Dbl3VIi06
(HEKOTOpBIC U3 3THX PONCTBCHHHKOB MOPCKOHM CBMHKHM JOCTHUTAJIM pa3-
MEpOB HOCOpPOTa) U NPOCYLECTBOBA BIOTH JO YCTAHOBIEHHS B ILIHOIE-
He cyxonyTHoH cBa3mn ¢ CeBepHOH AMeEpHKOH,

Yro K¢ xacaeTcs XMIHUKOB, TO OHU B JpeBHEH 10)KHOAMEPHKAH-
cxo¥ dayHc Bcerqa O6butH B eduitnre. Hu ofinH U3 31 EMHUX OTPALOB
TUIAIICHTAPHBIX 110 HE BITOAHE MOHSATHBIM IIPUYMHAM TaK ¥ HE Jal IU10-
TOSIHBIX (HOPM — 3Ty POJb HCIONHSTH HCKIIOUUTEIBLHO CyMuaTkIe. J[o-
BOJIbHO pa3HooOpa3Hble 6opeueHudbl HCCKONbKO HAllOMHHAIH co0aK
(a ewe Gonblie — murayuna, TACMAHUACKOTO «CYMUAMO20 GOAKAR),
a MunaKoCMUAIOC BIIOJIHE 3aCITy/KUBaeT Ha3BaHUS «cymuamblil cabne3yonlii
muzp» K ABNACT cOO0H 110pa3uTEIbHBIN IPUMeEp Kolgepenyuu ¢ cab-
nesyboimu kowramu CepepHoro nonyurapus (puc. 54, o—e). Jlebuuur
MaMMaJIbHBIX X HILIHUKOB (Ha «HecOaaaHCHPOBaHHOCTEY 3CIIHUX hayH
obparunu BHuManue A. C. Payruan u H. H. Kanannanse, 1987) npu-
BEJI K TOMY, YTO 3Ty HHLIY 3aIl0JIHAIHN CaMble HEOXKHU/JaHHEIE TIepCOHa-
kM. Tak, ¢ najeorcHa 10 MHOUEH 3/1€Ch CYIECTBOBAJIM CeOeKO3yXul —
CYXONyTHBIE KPOKOJHUJIBI C BBICOKOH B Y3KOH MOPIOH (IIpeaIioaaraior,
uTO UX 00pa3 JKU3HU HAIIOMHHAJ COBPEMEHHBIX KOMOOCKUX 8APAHO8),
a B DOLEHC NOABWINCH AOMKHMBIIHE 10 IJIEHCTOUEHA POPOPAKOCHl —

™ «OxHOaMEPHKAHCKHE KOIIBITHBIE» — LIECTh BEIMEPIIMX OTPAOB, 3/0e-
MUMHBLX JUIS1 DTOTO MaTepuKa. Bee OnH, KaK M HalllK IAPHOKOIIBITHBIE H HENtAPHO-
KOIIBITHBIE, BEYT TPOUCXOXKIEHHE OT KOHIHIIAPTP, OZHAKO ¢ MIO3THEro Mesla pas-
BUBA/IMCh B M30JIAI[MM H CXOJCTBO € Pa3/IHUHBIMH «CEBEPHBIMHY Py IIaMH [PH-
ofpeny He3aBUCHMO, T. €. YHCTO KOHBEPIeHTHO.
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Puc. 54. TperuuHble MJICKONHMTAKOUIHE
tOHO#M AMmepuku: a -~ HeronHo3yohle;
6, 8, o — KI0KHOAMEPHKAHCKHE KOTIbITHBIEM,
0, € — XHUHble CyMyaTble
(no denrton, 1997)
o — nToaoHT; & — nurontepua Thoatherium:,
6 — nurtonTepna Toxodon; ¢ — HOTOYHTYIAT
Macrauchenia; 0 — cyMualbli BOJK
Prothylacynus; ¢ — cymuarstii ca0:1e3y0Oblil THID
Thylacosmilus, xe — uepen Thylacosmilus;,
3 - uepen «ceBcpHo» cabnesyboil koulku e 3
Smilodon (B opHoM macinTabe)

CHFAHTCKUE (POCTOM J10 3 M) HEJETAIILUE XHLLHbIC [ITHLb], TPUHA]-
JCKALLHE K JCYPAs.T1e00pa3HbIM.

B Agcrpanuu (Hororee) gopMupoBaHue TpaBsHoro duoma Haua-
J0Ch MHOI'O IO3KE, B HEOT¢HE; 3A€Ch ABHO ChIIPa] posib ApeHd dToro
KOHTMHEHTA 10 HAIPaBJCIIMIO OT TOJIOCA K YKBATOPY ~ B PE3y/bTare
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3HaYMTC/IbHAs YACTh €70 TCPPUTOPHHM NOnAla B yCI0BHUS 3aCyLIHBOTO
kjauMaTa. OCHOBY 3HEMIHEr0 COO0UICCTBA MACTOULIHBIX MIEKOIMTAIO-
LMX COCTAaBH/IM KpYIIHbIE TPABOAJHBIE CyMYaThle — KEHI'YPY H BBIMep-
WwMe Ha TAMATH 9CI0BEKa Ounpomodonmer (WX HHOTIA, U3-3a ABYX KPYII-
HBIX PC3LOB, HC CIMIIKOM YHauHO Ha3bIBAIOT «KPOJHMKAMH POCTOM C
Hocopora»). Kak u B apeBHCH 10KHOaMepHKaHCKo# dayHe, 34cCh OT-
HETIUBO NPOCICKUBACTCS JAEHUINT XUITHAKOB: M3BECTHEI JHUILE 1B
KPYIHOPAa3MCPHbBIX XULIHBLIX MIIEKOMHTAIOUIMX — TUIAUNH (TACMaHWii-
CKHH «CyMHYaThlid BONIK») M APCBCCHBIA musaxoneo (KOTOPOTO 10 aHa-
JIOrMM MOYKHO Ha3BaTh «CYMUaTBIM JICOMapAoM» ). HepocTarox MaMMaib-
HBIX XHIHMKOB BO3MCILANCH (ONATh-TakK Kak B HOxHOH AMepuke) 3a
CYCT PCHTHIIMMA: UCTIOJIMHCKUX BApaHOB-Me2ananull JITMHOM 10 7 M U
CYXONmYTHBIX KPOKOIHMJIOB, CXOIHBIX 110 06pa3y ®H3HHU ¢ ccOCKO3yXus-
MH; XHIIHBIC HENCTANOUMEe NTHIIB 3eCh HEC MOSBUINCH, OAHAKO HEKO-
TOPBIC U3 ABCMPATUUCKUX CMPAYCOE, BCPOSTHO, BBIIONHSIM POib I1a-
JaNbLIHKOB.

Tperuit cnyuait hopmupoBaHus TpassHOro GuoMa — ApKTOTes.
3/acch CUTyanus OCIOKHACTCA TCM, 9TO OH QOPMHUpYETCS Ha EaMHOM
TAKCOHOMU4ECKOH OCHOBE (KOHAWIAPTPOBOIL), HO, CYMIS 110 BCCMY, He-
3aBucuMo B Espasuu u B Ceseproii AMepuke. CoobuiecTBo nacTouII-
HbIX MJICKOTIMTAIOLIMX [IEPBOHAYAIBLHO COCTABAAIOT HEMAPHOKOIMLIT-
lible (Mmanupel, HOCOPOTH B INHPOKOM CMBICIE U XAAUKOMEPUU®) U Iie-
JHCeautble TTAPHOKOIBITHEIC (C6UH000pazible 1 BEPONIOND! ); YUY Th MO3KCE
K HUM [00aBIAIOTCS IPUMUTHBHBIC MpEeXnALble 10Wadu U JHC8aAuIible
napHOKOMbITHEIC (onenu) (puc. 55). [TOMHUMO NOTOMKOB KOHAMASPTP
HHIIY KPYNHBIX PACTHTCIbHOAAHBIX IBITaIUCh OCBOUTH JMILD JHHO-
LCpaThl — CNIEUUATH3UPOBAHBIE TOTOMKH KAKHX-TO KpalHe IPUMHUTHB-
HBIX TCPHCBBIX MNICKOMHUTAIOMIMX (puc. 55, 6), OMHAKO yKE B OIICHE
dTa Ipynna MnoJIHOCTIO BEIMEpa. EAMHCTBO KOMILICKCA «CCBCPHBIX )
KOTILITHBIX 10CTATOYHO BBICOKO; CAMOE XKC HHTCPCCHOE COCTOHUT B TOM,
4TO XOTSI MPAKTHYCCKH BCC 9TH TPYIIIBI MMEKOT AaMCPHKAHCKO € IIPOHC-
x0xJcHue (OHU npoHuKanu B EBpasuio yepe3 Bepunruio — o6nacrs
BOKPYT COBpCMCHIoro bepuHrosa npoauBa, rae roraa o0cexany 06-
ITMPHBIC Y4aCTKH menbda), TpaBsHble OHOMBI C UX Y4acTHEM B A3uH
HaYMHAIOT CKJIALIBATLCA 3aMETHO paHblile, ¥eM B AMcpuke. B Llent-
pasbHOW A3UK CaBaHHBI BO3HUKAIOT YK€ B KOHIIE 20IIcHA (NOSBHBIIIH-
€Csl B 9TO BPCMA IMTaHTCKUE 6e3porue HOCOPOrH BPOAE unopukome-

7" D10 GbliM OTHM M3 CAMBIX CBOCOOPA3HBIX KOIBITHBIX ! PONOPLHH KOHEY-
LOCTEH Y HUX TAaKOBbI, YTO JJOKOMOWHKS MX Obl/1a «IIOJTYABYHOIOi», KaK y TOpUJI-
JIbI, @ Ha HOrax Y HUX BTOPHYHO BO3HHKIIM KPYIIHbIE HEBTSKHbIEe KOorTH, CymTa-
10T, YTO OHM 00IMaibiBa/IU IMCTBY ACPEBLEB, IPUrubas K cebe BEeTBU IIPH IIOMO-
M «PYK».
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Puc. 55. PanHeTpeTUUHbIE PACTHTENBHOAHBIE MJIEKONHUTaIOIME APKTOTEH:
a — KOHAWIAPTpa (IPyNna, UCXOAHAS U AN «CEBEPHBIX», U A «HNKI0AMEPUKAHCKHUX»
KOMBITHLIX) Phenacodus; 6 — punouepat Uintotherium; 6, ¢ — NapHOKOUbITHbIEC,

0, € — HEMapHOKONbITlibIE
(no deuron, 1997, 1 Norman, 1994)
6 — «xupadoBelii BepOiony Aepicamelus; o — raraHrekas (Bblcora B Xoake 2,1 M) CBHHbS
Dinochvus; 0 — xanuxotepnit Moropus; ¢ — ruranTekuii 0e3poruii Hocopor UUAPUKOTEPHI



pus — «rubpua cnona u xxupaday, caMoc KpyIlHOE Ha3eMHOE MJICKO-
nMTaruee, 6 M B X0JIKe — sBHO 00HTaMN B OTKPLITOM gaHauadre, a
He B JICCY), TOrAa KaK B AMEpPHKE 3TO IPOUCXOJMT B OJNHUTOIICHE.
B Adprke TpaBsiHbIX OHOMOB, Cyas 11O BCCMY, HC CYIIECTBOBAIO M0
MHOLICHA; [IAPHOKOIIBITHBIC U HENIAPHOKOMBITHBIE TIPOHUKIIM CIO[a U3
Espasuu cPaBHHTEIBHO MO3JHO, a YHAEMUYHbIE JIJIs 3TOTO KOHTHHEH-
Ta x060mHubie (CIIOHBL U MacmoOdormel) OBIITH B 3TO BPEMs MEIKHMH M
YHCTO JHUCTOANHBIMH, BUIMMO, OHM HE MOTJIHU YAEPKUBATh CYKLCCCHIO
Ha Ge3yiecol cranguu.

Yro KacaeTCs XMILHBIX MIICKOIIMTAIOIIMX, TO HA CEBEPE OHM, B OT/IH-
YHE OT JOXKHBIX KOHTMHEHTOB, OBUIM TONBKO ILTAIlEHTAPHBIMHU: CYMYATbIC
BOOOILC CYLIECTBOBAIIH 3I€Ch OYCHb HEIOJITO M TaK M HE CyMEIN BBIATH
H3 HHIIM MEIKHX HaCeKOMOAMHBIX. JI0 TOro, Kak Ha CeBEpPC MOSBUIMCH
CNCUMAIM3HPOBAHHBIC TUIOTOsIHBIE QOPMBL U3 KPEOMOHTOB (pHc. 56, a)
1 coBpeMeHHbIX XulHbIX (Carnivora), B 3TO# poax NOABU3AIKCE CBOC-
06pa3sHble KOIBITHBIC — Me30HUXUObL (pUC. 56, 6—6). Me3oHuX MB!I ObUTH
BCEAHBIMH CYLICCTBaMH (Kak mojaraior, «0osee IUTOTOSAHBIMU, 4eM
kabaH, HO MCHCC ILTOTOSITHBIMH, YeM Me0d68edb»); OHM 9acTO JOCTHUIAIH
pa3McpOB FHEHBIL, a J1oprocapx w3 nancorcHa MoHroauu ObUI1 KPyNHE#-
[IMM HA3EMHBIM XHIIHLIM MICKOIUTAIONIUM’® — €ro ueper A0CTUTaeT B
ARy 85 cM. Kak 3T0 HU yaMBUTEIBHO, MMEHHO OT ME3OHMXHJ BEAYyT
CBOC NPOUCXOXK/ICHHE KUTOOOpa3HbIE.

Jo onuronena curyanus B TpaBsHBIX OuoMax Apkroren u IOxHOR
AMcpHKHM pa3BuBaNach lapalenbHo. Y raM, v TaM OCHOBHBIMH TPaBo-
SJHBIMH ABJANHMCH KONBITHBIE — IIOTOMKH pa3iMUyHBIX KOHIWISAPTP (Ha
CeBepe — HCIapHO- U ITaPHOKOIIBITHEIE, Ha I0T€ — «I0KHOAMEPHKAHCKHE
KONBITHEIEY). W TaM, M TaM XMIUHMKK OB SBHO NPUMHTHBHEC CBOMX
XCPTB (Ha I0Te — CYMYaThle, Ha CeBepe — apXauuHble BCESTHBIC KOIIBIT-
HblE€, ME3OHUXHUBI) — packiajl, pa3suTeJbHO OTIHYAIONINEA TIAJICOTCH OT
Me30304. U Tam, ¥ TaM JeQUUUT MaMMaNbHBIX XHITHAKOB BO3MEIIAICS
3a CUET PENITHITHH U IITUIL: CyXOIYTHBIX KPOKOIHIOB (Ha Iore — cebexo3y-
XM, Ha CEBEPE — Oaypy3yxuu) ¥ TMraHTCKUX HENETAIUIMX KypaBicod-
pa3HbIX (Ha 1orc — GopopaKocCkl, Ha cesepe — duampumet). CuTyanus 37a
pPaguKaibHO M3MEHMIIACh, KOITIa Ha 9BOJIOIMOHHYIO CIIEHY BBILIIM CO-
BpeMcHHble xuiHble (oTpsan Carnivora). Jlyyile Bcero 3T0 BHJIHO Kak
pas 110 HEMENTCHHOMY MCUYE3HOBCHHUIO B OJMIOIIEHE BCEX ITHX «IP3all-
XHIIHUKOB» — BCEAJHBIX MC30HHXU, CYXOIIYTHBIX KPOKOIMIOB W JIHAT-
PHM, a Tak>Ke KPCOAOHTOB (TIpefikoB KapHuUBOp). MHTEpECHO, UTO B TO XKC
caMO€¢ BpeMs MCUC3al0T U apXanyHble HEKOMBITHBIE PACTUTEIBHOSTHBIC —
JOVHOLICPATHI,

" IMenuo 370 cyuiectso 6su10 onucano U. A. E¢gpemosbiM B poMaHe «Be-

JIMKas Ayra» 10Ji Ha3BaHHEM «THIlYy — yiKac HO‘ieﬁ, TIOXKHUpATellb CIOHOBY.
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Puc. 56. Panuerperudnble XMUTHAKNA ApKTOren:

a — KpeonoHT Patriofelis (nanna okono 1,5 m); 6 — cobakono/io0Has Me30HUX M1
Synoplotherium;, ¢ — ronoBa THTAHTCKON Me3OHUXUABI Andrewsarchis (PIoM, B TOM e
maciurabe, n3o0paxena 1oiopa 6yporo MeIBe s ); o — IMaTpuma
(no ®enron, 1997, n Norman, 1994)



B muoicne cannctBo Tepputopuit CeBepHOTo nolyiapus Bo3spac-
TAeT: BO3HWKAET NPAMON TPAHCCPEAH3EMHOMOPCKHA KOHTAKT MEXAY
Esponoit u Appuxoii, ucuesHosenue Typraiickoro mopsi Ha Mecte 3a-
naano-Cubupckoit HU3MEHHOCTH o6NeryaeT Murpain Mexay Esponoit
u llentpannuoi Asueii, a [JTaBHOC — BO3HUKAIOT OTKPHITIC MAHAMIADTE
B YHCTO NecHOM jocene bepuHrum, 1 3Ta TeppUTOpHA IpCBpalacTes aIst
crenHbix QayH A3uu u AMepHKU U3 «puistpa» B «kopupop». C 310T0
BPCMCHH TPaBAHOW OGHOM CTAaHOBHUTCA (PAKTUYECKH CAHHBIM 110 BCeH Ap-
KTOTEC, IPH DTOM KaKjas U3 TEPPUTOPHI BHOCHT CBOM BKJIajg B CTaHOB-
JIEHHC CTO (ayHbl, oOperaromeit yKe BIIOJIHC COBPEMEHHBIC YEPTHI.

W3 AMCpHKH 1IpHXOAAT TPaBOAAHbIC (B CMBIC/IE HE JHCTOATHBIE)
aomwany, w3 Asuu — noropozue (ObIKH W anmunonst)’’, n3 Abpruxu —
X06OTHBIE (CIIOHBI 1 MACTOJIOHTHI); BMECTE C €1IC HEKOTOPBIMH IPyIIa-
MH KOIBITHBIX, KAK «HOBBIMM» (3kHpadbl M GEreMOThI), TAK U «CTaphl-
Mi» (HOCOPOTH), OHH HOPMHUPYIOT TAK HA3HIBACMYIO FHIIIAPHOHOBYIO
(hayuy (eunnapuon — oqHa U3 rpexnanbix Jomajei). Ta e kapTHHA U
C BXOJAILMMH B I'MIINAPHOHOBYIO (payHy XMIIHBIMH: KOUIKHA OPOH30II-
71 B AMEPHKC, 1CO6bIe — NCXOTHO — TOXKE, OHAKO CTAHHYIO COLMAITBHYIO
OpraHu3auuio (CraBUIyIO IS JTOI TPYIIibl KIOYEBHIM (BakTopoM yc-
nexa) npuobpen yxe B A31H, cuenosvie (Toraa cpead HUX Obnu He
TOJIBKO Majiajles1bl, HO ¥ aKTHBHBIC XMIIHUKY THIA renapaa) — B AGpu-
ke. MuTepecHo, wto kowku ucxopHo 6wy cabnesyOwnmu. [Tosxe, B
MHOICHC, BOZHHKJIM KOLIKH COBPEMCHHOTO THIIA, O/THAKO BO3BPAT K cab-
ne3ybocTu (4T0, 04CBUJIHO, IACT IPEUMYUICCTBA IPH OXOTE Ha KpPyTi-
HY0 00bIYY € 0C000 NPOYHON MIKYPOH) IPOUCXOANIT Y KOWAUbUX MHO-
TOKPaTHO M HC3aBHCUMO.

B nauane nnunouena (3—4 MnH yer Ha3aa) caMoil npupomnoi 6w
[OCTaBIEH I'PaHAMO3HBLI BOTIOIIMOHHBIN DKCIICPHMEHT: YCTAHOBHIACH
cyxonyTHas cBs3b Mexkay Cesepnoit n IOxHolt Amepuxoit uepe3 Ila-
HAMCKHH Iepeuleek, ¥ UX QayHbl — ceBepoaMepuKaHckas (ABIgmouas-
CA 4aCTbIO APKTOreH) M IKHOaMepHKaHcKas (npebhiBaBIIas BeCh Ka-
HO301 B yCIOBHAX OCTPOBHOM M30NA0MH) — BCTYIIHIN B IPAMOM KOH-

7 Jlowraau (M3 HENAPHOKONBITHBIX) U 1I0JIOPOTHeE (M3 TTAPHOKOIIBITHBIX) SB-
JIA10T o000 JIBE BEPLIMHBI B JBOIIOUMM TPABOAAHOCTH, Y 000UX uMeeTcs B
[IMLLEBAPUTENILHOM TPaKTe «OpoAMIIbHAS KaMepay, Tile CHMOUOTHYECKHE MHK-
POOPrauu3mMbl JONOIHUTENBHO HEPMEHTHPYIOT NEPEKEBAHHYIO TPABY, ONHAKO Y
MOIOPOruX 2To py6err B 1iepeHell YacTH XKEJYAKa, a y JIolazei — clenas KUIKa
noszauu Hero. ITonoporue 1iepesapuBaloT ULy MEUIEHHO U HETOPOILTUBO, W3-
B/ICKasA U3 Hee MAKCHMYM TOI0, YTO BO3MOXKHO, a JIOWAAH, HAIIPOTHB, [IPOTOHS-
10T TPaBSAHYO MAaCCy Yepes KENyHOK ¢ npeaensHo ObictpoToid. Habnonenus B
a)pHKAHCKUX CaBaHHAX MOKA3aiH, 4To JoWagH (3e6pbl), 36UparebHo NUTa-
Ack Hanboiee rpyOOBOJIOKHUCTBIMHU TPABAMH, IETAKOT 0CTANbHbIE THITEI KOPMa
Gosiee 1OCTYIHBIMK IS TOJIOPOTMX (AHTUIION).
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TaKT Mexay coboi. [Ipousonuro nepeMeiunBanue gpayH: Ha cesepe mo-
SBUIINCH CyMYaTbie, HENOIHO3YOble (OpOHEHOCIbI, TTIUNTOAOHTHI M Ha-
3¢MHBIE JICHMBIIBI), KABUMOP(QHBIC I'PBHI3YHbl U (HOPOPAKOCHI, a Ha 10T —
gvicuiue 2pul3yisl (XoMAKO0OpasHbvle), HENAPHOKONBITHbIC (JIOAAH
TaNMpPhl), NAPHOKONLITHEIC (CBUHOOOpa3HbIe, BEPOIIOAbI H OJIEHH), XO-
OoTHBIC (MACTOJOHTBI) U XUIIHBIC (eHomosgbie, KYiiblU, ICOBHIE, ME/BE-
1N ¥ KOUKH).

OxonuaTenbHBle pE3ynbTaTh Beankoroamepukancko-
ro obmena (xax Hassan 2T coObTHs [x. Cumincon, 1983) okasainch
JJI CEBEPa M 10ra BechbMa pa3nuyHbiMU. CeBepoaMepHKaHCKas (ayHa
[POCTO-HAIPOCTO 06OTaTUNACH TPCMA DK30THUECKUMH «MMMUTPAHTAMI —
OMOCCYMOM, IEBATHNOACHBIM OPOHEHOCIICM H OpegecHbiM OuKobpazom,
TOIa KaK Ha IOT¢ [IPOU30LLIA HACTOSIAA KaTacTpoda, NOYKIIe JToOBIX
ACTEPOMHBIX MMIIAKTOB: 3/1€Ch IIOJIHOCTBIO BBHIMEp BCCh MACTOUIIHEIM
KOMIUICKC M3 «F0)KHOAMEPHKAHCKHUX KOMBITHBIX», THTAHTCKUX KaBUMOpP(h-
HBIX TPBI3YHOB, XHIIHBIX CyMYaThIX W (POPOPAKOCOB, HE BBIACPKABLUIUX
KOHKYPCHUMH € BBICUIMMH KOIIBITHBIMH M KaPHHBOPHBIMU XHIUIHHKaMH
(puc 57). Hapo nonarats, uto cyab6a aBCTpaIHiCKMX CyMYaThiX U OJJHO-
[POXOJHBIX — BOSHUKHH Y 9TOT0 KOHTUHEHTA IPAMON CyXOTYTHBIH KOH-
TaxkT ¢ A3ucd — Obina OBl CTOMB ke He3aBUHON... Boobuie B ncropun
Benuxoro aMcpukaHckoro 0OMeHa JIerKo YCMOTPCTb IPSMBIC (M evaib-
HBIC) aHANIOTHH C YCIOBEYECKOH HCTOPHUEH: BCIIOMHHM, ueM 00epHyncs
«KOHTAKT» C €BPONCHCKONH UMBWIM3AUMCH [N APEBHHUX CAMOOBITHBIX
KYIbTYp 10K0J1yMOOBOH AMCPHKH U YepHOH AQpHKH.

Kcraru, pa3 yx peus 3auia o yenoseuectse... CornacHo COBpEMeH-
HBIM B3I71A]1aM, 4eJI0BEK (Kak OHOJOTHYECKUH BUJ) BOZHHK HMEHHO B
TpaBAHOM OHOME: HAIM 00€3bsAHbH MIPEAKH’® BXOAWIM B COCTAB IMIIIA-
proHoBO#H Qaynsl. [lepBbie comuiudb NOABUIMCH B KOHIE MHOLEHA
(5-6 mnn net Hasax) Ha TeppuTopun BoctouHoit Adprku. B mpexnue
roJbl OTAraliv, YTO TOMHHHIbI 060COOWINCH CPEAH POUHX UYETOBEKO-
00pa3HbIX 06€3bsiH MHOTO PaHBbLIC, B cpeaHeM MuotcHe (12—15 maH et
Ha3aj), 1 He B Adpuke, a B A3un (TOrIa cpeau IpAMBIX OPCAKOB YENOBE-
Ka YHCIMIN MHAUACKOTO pamanumexa). OpHaKo ceiuac 0Jararor, 9ro
MHOTHE KPYITHBIE MUOIICHOBBIC npuMamel (A3UATCKUC PAMAITHTEK U Cli-
sanumex, aQPUKAHCKUI KeHuanumex, XKHOCBPOIICHCKU opanonumer)
IpHOOPENIH «UCIIOBEYECKHE YEPThI» CTPOCHUA HAPAIICIBHO ¢ TOMHHH-
aamu. [lancoanrponosor P. ®oynn (1990) nuuwer: «Pamanurex, nocue
TOTO KaK €My OBLIO OTKa3aHO B NPHUHAUIEKHOCTH K TOMUHUAM, TOTION-

" MHe He XoTes10ch Obl BCTYIIATh 31€Ch B [IOJEMUKY C aBTOPAMM HABOJHHB-
wnx Poccuio «pesuruno3Ho-InpocBeTurensckux» Opourop. 3amedy JMIIb, YTO
narickas 3HLUMKINKA, HaucaHHas B 1967 roay niocie Broporo Barukanckoro
Cobopa, npusHana: Teopus [lapBuHa «BepHO TPAKTYET BOMPOCH HPOUCXOKIe-
HUS YEJI0OBEYECKOIO TEjay.
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Puc. 57. Benuxuit amepuxanckuit o6men (no Koppoiuty, 1993,

1 Norman, 1994)

ABTOXTOHHEIE

bopMEt

HnarpamMma 3aMEUIEHAs «IOKHBIX» KOTBITHBIX Ha TeppUTOprH FOKHON AMEpUKH:

B NIpAMOYTOJIBHAKAX — YHCJI0 POJAORB, HA HIKaJIe ClIeRa — APYCHI HOXKHOAMEPHUKaH-

CKOM pErnOHaJIBHOH HIKAJIE]



HUJI PAABL M30paHioro obIIeCTBa HECOCTOABLIMXCA MIPCAKOB 4el0BeKa,
KaX1bi U3 YJIEHOB KOTOpOTo 007aaai, Kak [foHayally [1oJiaraiu, Kakoii-
HUOYb yHUKAIBbHOH 4epToit roMuHI». OUEBUIHO, MBI B OUCPETHOM pa3
HUMECM JICJIO € [POLCCCOM, KOTOPBIH (10 aHANOrvuM) MOXHO HA3BATh
roMUHH3anHell HPUMATOB.

IlepBric TOMHHHABI — ABCTPATONHUTEKH ~ GBUTM HEGONBIIMMH TIPH-
MOXOAAIMMH cyliecTBaMu (BecoM 25-50 kr); caMubl WX GbUIM HOYTH
BBOC KPYITHCC CAMOK — 3TOT PE3KUI IT0JIOBOH XMMOP(U3IM HaBOIHT Ha
MBbIC/Ib O TOM, YTO OHH, NOJOOHO MHOTUM COBPEMEHHBIM MTPUMATaM, Ticpe-
JABUTIMCh CTasAMHU, HC 00pa3ys moctosHHbIX ceMeit. Okono 2,5-3.0 mMirH
JICT HAa3aj] CPCAH ABCTPAJIONHTEKOB 000COOMINCH JIBE BETBU — POOYCT-
Hasi (C MaCCHBHBIM CKEJICTOM, KPYITHBIMH 3yGaMi U CHJILHO BBICTYNAO-
IICH YCITIOCTBIO) ¥ FPANMIIBbHASA (C ICTKUM CJIOKCHUEM M OTHOCHTENILHO
bonbuum 06BEMOM YepenHOi KopoGku). PoGycthbie BuaBl (Australo-
pithecus robustus, A. boiseni, A. crassidens) GbiI HOYTH YHUCTO PACTU-
TCIILHOSIHBIMHY, TOI/1a KaK rpaunnsHele (A. afarensis, A. africanus) cra-
A1 IUMPOKO HCTIONB30BaTh XKMBOTHYIO nuily. MMenHo cpeau rpaiiib-
HBIX ABCTPAJONMUTEKOB 000coOMIIcs 2,5 MIIH neT Hazaj {1ePBBIN
npeactasuTens pona Homo — Homo habilis, «uenogek ymenwiihy, Ha3paH-
HBIA TAK 3a CITOCOOHOCTDL K M3rOTOBJICHHIO KAMEHHBIX OPYAUH (I1epBbIC
TaJIbKH €O cieaaMu 06paboTku gatupytores 2,5-2,7 muin aet). On otu-
Jajcs OT aBCTPANONHTEKOB BO3POCHIMM 00BEMOM HEPCITHON KOPOOKH U
CTPOCHHEM Ta3a, 00¢CTICYMBaBIINM O0NICe COBEPUICHHYO GUIIEAaIbHOCTD
1 pOXJIEHHE 0ONee «TONOBACTHIX» JCTCHBITIEH.

Wrax, uenoBek NOABUIICS B IVTMOLICHOBOH apHKaHCKOM CaBaHHe C e¢
CYXHM apKHM KJIHMAaToM 1 ¢ U300MIHeM KaK KOOBITHBIX U X00OTHBIX,
TaK M NATAIOIMXCS UMH KPYIHBEX XHILHUKOB. OT 00e3bsH (M OT Ipouux
KUBOTHEIX) YCJIOBEKA OTIHYAET KOXKA, IPAKTHYCCKH JIMIIEHHAS BOIOCA-
HOTO [MOKPOBA, HO CHA0XKEHHAs OTPOMHBIM KOJNIHYECTBOM IIOTOBBLIX KC-
Jc3. YPOBCHB IOTOOTAC/ICHUA Y YCIOBCKA BO MHOIO Pa3 NPEBOCXOIUT
BCE, YTO H3BCCTHO B XMBOTHOM MHUPE, U CIYXKHT Upe3BbiUaitHo d(PCk-
THBHBIM MCXaHW3MOM Tennocbpoca (3a 4ro, Mpasjia, UPUXOAUTCA I1la-
TUTh XKCCTKOH CBA3bKO ¢ MCTOYHUKAMHU Bojbl). [lo Muenuwo P. Qoynu
(1990), MMCHHO 3TOT TEPMOPETYIATOPHBI MCXAHU3M TLTHOC TIPAMOXO0K-
JICHHMC (BCPTHKANLHO CTOALLHI YENIOBEK [101y4aeT HA TPETh MEHBLIE JHED-
MM OT COJIHCYHBIX Ny4YCH, YeM UYCTBCPOHOTOC XKHBOTHOE) TTO3BONHIH
TEPBBIM JIFOAAM 3aHATE B COOOLIECTBE CABAHIIBE COBEPUICHHO YHHKATB-
HYH0 3KOJOTHYECKYIO HULIY «IOJYXeHHOr0 XHIMHHKA», BLIHAA W3-TIoJ
O€3HageKHON KOHKYPEHIIMH C KPYIHBIMH KOIIKAMHM, KOTOPHIE AKTUBHbI B
CYMCpKax, a JJHCM CIIAT.

[TepBbie MroaM OBUIH, CY/IA 110 BCEMY, HC CTOIBKO OXOTHHKAMM, CKOJTBKO
MajlajiCAlaMH, BPOAE I'MCH. BriepBeic moABMBIIMECS! KAMCHHBIC Opyaus
Ob1M Hanbosiee M0JIC3HBI MMCHHO [T Pa3/CIKU Tyl OYCHB KPYHHBIX
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TOJICTOKOXKHX MIICKoTMTaronx. « Takue 3BepH, 0OBIYHO HEYAIBUMBIE TS
XHMIIHHKOB, YaCTO JICXKAT HCTPOHYTHIMH HEKOTOPOE BPEMS MOCIIE CMEp-
TH, T. K. IPyT'HE XKUBOTHBIC HE MOTYT pa30opBaTh X KOXY W K06paThea 10
Msca. Buonue BCposATHO, YTO NPH [OMOIIN KAMEHHBIX OPYMH TOMHHH-
Abl MOI'IH IICPBBIMHM HA4aTh Pa3Ae/Ky TAKMX TyII U, TAKHM o6pazom, [...]
O/ICP)KHIBAIM BCPX B KOHKYPCHIMH C APYIMMHU XHBOTHBEIMH, TTHTABIIN-
muca napansion (P @oynn, 1990). Kamennsic opyans, BO3MOXHO, Bbl-
MOMHAIN Ty KC GYHKITHOHATBHYIO POJIb, YTO M OTPOMHbIE KITBIKH Cabre-
3yObIX KOWIEK, KOTOPBIX MHOTHE AICOHTOJIOIH CUATAIOT TPYHOEIAMH.

BaxHoit $popMoii BHYTPHBHU 1080 KOOTICpalMH, OTIMYAKoLIeH yemno-
BCKa OT NPOYMX KUBOTHBIX (BKIFOUAs IPUMATOB), ABIACTCS CHOCOGHOCMb
denuntbCa nuwgeir. 310 01Ha U3 GYHAAMEHTAIBHBIX YEPT YENTOBEUECKOTO
0611eCTBa, BO3HUKIIAA (10 apXEONOTrHYECKUM JIaHHBIM) yXKe Y IUIHOLC-
HOBBIX TOMHHUJL, BUAMMO, KaK PE3YNBTaT pa3denenus mpyod: BCISACTBUC
T0I0BOT0 JMMOP(HU3MA CAMIBI M CAMKH [1I0PO3HB 3aHUMAKOTCS NOHCKA-
MU MHIH (ICPBBIC — XHBOTHOH, BTOPBIC — PACTHTENBHOI), TI0CIIE Yero
CJICAYeT HCKUM 06pa3oM MOeNHTh COOPaHHYO n00w14y. B naneneiimem
BO3HMKAET HEOOXOAMMOCTh B CHCHMAILHOM MECTE, IIC ITOT ACICK H
MPOUCXOUT —~ UHBIMHU CNIOBaMHU, B dcuauuge. Cy[lsi 10 BCEMY, XUITHILE,
Pa3aencHue Tpyaa U ICNCK NN BOSHHKAIOT YIKE Ha CAMBIX Ha4albHbIX
Tanax JBOJIIOUHMHM YeOBCKA. JIpyrod KOMIUICKC XapaKTEpHBIX Ul JI0-
JCH TOBCACHYCCKHMX pPeakuui cBa3ad ¢ 3a60Toil o nmotoMcTBe. IToToM-
CTBO 4CJIOBEKA 3aBUCHUT OT APYI'HX JIIOACH (B NIEPBYIO 0YEPENb OT POHTE-
neit) MHOTO j10M1blIe, YeM y mrooro apyroro npumara. OQHO U3 Cea-
CTBUI 3TOTO — 6bICOKAA CMeENeNb 63aUMO3AGUCUMOCIU Yel08EYECKUX
UHOUBUOYYMOE; ITO KACAETCA HE TONBLKO ACTCH, HO M CAMHX B3POCTBIX,
KOTOPbIX 00bEAMHAET IPUCYTCTBHC MANIBILICH, HYKIAOIIMXCS B 3a60TC.
/l0Ka3arcnbCTBOM 3aMEIICHHOTO CO3PCBAHMS AETCHBILICH MOT BBl CIIy-
KUTb XapakTep Npope3biBaHus 3y00B (paHHUE FOMHHHILI AECHCTBUTENb-
HO ICMOHCTPHPYIOT 3TO CBOHCTBO). Bee 310 IIPUBOAUT K TOMY, 4TO OCHO-
BOI YC/I0BCYCCKOTO OBEICHUS CTAHOBHTCS KOOREPARUA MENCOY UHOU-
sudyymamu.

Hpyras (B HCKOTOPOM CMbICIIC 3epKajibHas) YepTa, OTIHYAKOLIAs ro-
MHUHH]I, — KaTCropr4e¢CcKas HECIOCOOHOCTh YXKUTBCA CO CBOEH «IabHEH
poaucii»: Bkl poaa Homo cyrybo alonarpuyHsi, T. €. HE COCYIIECTRY-
10T CKOJb-HUOYb NPONOMKHUTENBHOE BpeMA. B panHeM IeicTOnCHE
(1,6 MuIH JICT Ha3a) Ha CMCHY «YCNOBCKY YMCIOMY» TIPUMIICT «YEIOBEK
NpAMOXOAAU#I) — Homo erectus, KOTOPOro NPk e Ha3bIBAIH TUTCKAH-
TPOIOM; HMCHHO B 3TO BPEMsl HOJTHOCTBIO BEIMHPAIOT aBCTPAJIONTUTEKH.
[Tpumepno 1,2-1,0 MIH n1eT Ha3az «YenoBCK PAMOXOALIHID) BBILICT 32
npesiens Agpuku v 3acenun I0xkuyto Asnio n Espony, a 400 Tsic. ner
Ha3aj{ UCYC3, OCBODOAMB MECTO A «YENOBEKa pPasyMHOro» — Homo
sapiens. TepMunoM «apxam4uble» Homo sapiens 0603nauatoT moiCH,
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kuBmKX B HHTCpBase 30040 Thic. neT Hazan. Hanbonee ussecrnm usz
HUX €BPONECHCKHE HeaHaepTatblbl (Bo3pacT 70-30 Thic. JieT) — HU3KO-
pocCIbie, MACCUBHOTO CJIOKEHHS, C BRICTYAIOIICH YeIOCThIO, HO ¢ MO3-
roM paxe 6oyec 0ObEMHUCTHIM, YEM Yy COBPCMEHHOTO 4elioBeka. Homo
sapiens COBPEMECHHOTO THIIA (kpomansorey) Nossuiica okono 100 Toic. ner
Ha3aj1 — v Toxe B Boctounoi Adpuxke. On 3acemwi Espony 30-40 Thic. neT
Ha3aJ ¥ BRITCCHHMJI HEAHCPTANblA (37biC A3bIKH OCCTAKTHO YTOUHSAKOT:
«Chem»), MPAKTUYECKH HC CMELIHBAACH C HUM.

Bonpoc o pasymHocTH BUIOB Homo, MPEAUICCTBYIOUINMX HALIEMY,
CBOIMTCS JIMILB K COPY 0 TEPMHUHAX («A 4To ecTh pasyM?..»). Bo BcakoM
ciydae, XabuaMChl Y)KC M3TOTaBIMBANK KAMEHHBIC Opyaus (2,5 MIH jieT
Ha3a]1), O3HNC MUTEKAHTPONBI 10Mb30BaMMCh orHeM (500 Thic. ner Ha-
3a]1), a HEAHIEPTANbLIBI XOPOHUIU CBOMX YMEPIUMX, COBEPLIAS CIOXKHBIC
norpebanbHble 00PsIbl, U CO3/1aBATH IPOM3BEACHHUS U300pa3UTEIBHOTO
MCKYCCTBA.

Bor 3aMcuarenbHbii CHOXET A MOOHUTENEN TaK HA3BIBAEMO alb-
TepHatuBHOHN ucTopuu: 100 Thic. NeT Hasay AdprKa OKa3anack HAYUCTO
M30JIMPOBAHHOH OT OCTaILHOTO MUpPa (3T0 AEHCTBUTEIBHO IPOH30HACT B
Oymy1uieM, yepes napy MHJIMOHOB JIET, K0T/ 10 KoHua packpoercs Kpac-
HOMOPCKHH PU(T) 1 HA ITAHCTC BO3HHKIIN /1B L{MBUIM3AIIMM —~ KpOMa-
HhOHCKas B AQpuke U HeaHaepranbckas B EBpasuu. Chyuuch Taxoe,
(rermaTHuHbIC HEAHAEPTAIBIbI, MOXKET OBITH, CO3AAIH GBI YTO-HUOY/IH
Gosiee MPUCTOHHOE, YEM TO, UTO MBI BHAMM BOKpYT cels... Bupouem, Bpsn
nn. CKopee BCETO, IEN0 ¥ B ITOM CJIy4ae 3aKOHYMIOCH Obl KpOMaHBOH-
CKOM KOHKHCTOM C «OKOHYATCIBHBIM PELICHHEM HEAHePTAIbCKOTO BOTI-
pocay.



I'naBa 14

YeTBepTHYHBIN MepHoa (AHTPOMOreN):
Besmmkoe oneneHenne. JleqHukoBas reopus.
IlepurisinuanbHble co00WIECTBA
1 MaMoHTOBas ayHa

/@J}

HerBepTHUHBIH TEpHOJ, WITH AHTPOTIOTEH, — CaMbli I0CIIEAHMH OT-
PE30K KailHO0304, HauaBIUMICS 0K070 2 MJIH net Hazam. HanGonee cy-
U[ECTBEHHASA YEPTa DTOTO BPEMEHH — CYLIECTBOBAHUE B BLICOKMX IIH-
poTax HALICH MITAHEThI MOKPOBHBIX OJieeHeHH T ; BO BpeMs JIEAHHKO-
BBIX 310X OHU PACIpPOCTPaHAINCh Ha 1or 10 40-x mupor (puc. 58), a Bo
BPCMST MEKJIEAHHKOBHH —~ «ChEKUBAINCHY) [0 IPUMEPHO HBIHCLIHETO
COCTOSIHUS (KOTIa MMM TIOKDBITA JIMLIL AHTapkTHaa B FOxHOM noiyma-
pun u ['peHnanans — B CesepHoM). Pasnesenne 4eTBEPTHUHOTO IEPHO-
Aa Ha iekcronen (Bennkoe onexenenne) u nauasmmiics 10-12 Thic.
JICT Ha3aJ TONOUEH (BpeMs, B KOTOPOE MBI XHBEM) B 3HAYMTENLHOM CTC-
TIEHH YCJIOBHO: YacTO TOBOPAT, 4TO HA CAMOM JI€JIC TONOIIEH — 3TO TIpo-
CTO-HAMNpOCTO OHO U3 IVICHCTOLIEHOBBIX MEXICTHIKOBHIA, IPHYCM aKe
HE caMoe KpYITHoe.

BepoaTHo, BaM j10BOMNOCH BCTPedaTh [ae-HUOyab Ha Kpasax mosei
Y Ha JICCHBIX ONYIIKAaX OKaTaHHBIC FPAHUTHBIE BATYHBl, HHOTIA C XapaK-
TCPHOM «LITPUXOBKOI», XOTs HUKAKUX CKANBHBIX BHIX0J0B B OKPECTHOC-
TSX HCT W B noMuHE. Ilo HbIHEIHeMY BpeMeHH 06 0# UIKONBHHUK 3HAET,
4TO ITH Ipparndeckne (T. ¢. OTyKaar0LIMe) BAJYHBI, 4aCTO JOCTHUTAIO-
LHe Pa3MCPOB TAHKA, OBITH NEPEHECEHB! OT MECT BBIX01a COOTBETCTBYFO-
IHX CKAJbHBIX TOPOJ ABMXKEHHEM APEBHETO JICAHWKA, TOKPBIBABLICTO
Hekora obumpheic Tepputopnn Espornst n CeBeproii AMepuku. Onna-
Ko B 1837 rony, korxa wseinapckuii reosor JI. Araccuc BBLIBHHYI CBOKO
TCOPHIO CYUICCTBOBAHUA B HCTOPHMH 3CMIIN JIEIIHHKOBOTO MEPHOJA, OC-
HOBBIBAACH HMCHHO Ha CXOCTBE MEXKY DPPaTHIECKHMHU BATyHAMHU pas-
HUHHOM EBpOTIBI M TEMH OKaTaHHBIMH LITPUXOBAHHBIMH OYJIBIKHUKAMH,
KOTOPBIC Ha HAIIMX IVIa3aX BBITAUBAIOT U3-NOX KPAeB aJbIMUCKUX nej-
HUKOB, €T0 Pa3BC YTO HE NOAHIN HA cMeX. Torna He TOJBKO IWHPOKas
my6anKa, HO U T€0JI0TH HE COMHEBAJINCE, YTO BCE 3TH BaTyHbl pa3HOCH-
JIMCh 4Y/OBHUIHBIMH TI0TOKAMH BOABI M TPA3M BO BpeMsa Oubneiickoro
Bceemupnoro nororna,
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Puc. 58. Oncaenenne Cesepnoro nonywapns:
d — B HAHIK JIFE, O B HOCTIC/LIHOK) JICHHEKOBVHO YHOXY
(no Umopu, 1988)



3nech HEOOXOAMMO CRENaTh OHO 3aMevaHue. YuTarenb COBPEMEHHBIX
y4€OHHUKOB M TOMYJIAPHBIX KHIDKCK 3a9aCTY0 BHIHOCHT M3 HUX BIEYaTiIc-
HHE, OyATO BCE IEOJIOTH-IHIIOBHAIHCTHI, CUMTABIIME SPPATHYECKHE BaTy-
HBI U JIPYTHE JIEJHUKOBBIE (KAK 9T0 TE€M ePh HaM H3BECTHO) OTIOKEHHUS
«HaHocaMm» (uIoBHeM) BeeMupHHOTO noTona, 6huTH THG0 HEMOYMKaMH,
00 peNMruo3HBIMH Mpakobecamu. Bot yx nenpasaa! J{a, koneuno, ep-
KOBB OCBSII[a/Ia CBOMM aBTOPHTETOM TEOPHIO MOTOTA. J]a, KOHEUHO, BHIIAI0-
IMICA aHITHHACKHEA reosior Y. bakIeH B TOPAKECTBEHHOM JIEKIIHH, OTKPHI-
BaBlIeH ero Kype B Okcdopne u HasBaHHOH «OOBSACHEHHE CBI3H MEXIY
TCOJIOTHEN Y PENUTHEHY, BhIpaxal yOeKICHHOCTh B TOM, 4TO IaBHAA LIE/h
TCOJIOTHYECKON HAayKH — «IIOATBEPANTh NAHHBIE PENMTHH H I10KAa3aTh, YTO
M3BECTHEIE €/ PaKTHl comacytorcst ¢ onucanueM Coropenus Mupa u [o-
TOII4, KOTOPHIE MBI HAXOAMM B 3a1ioBeasx Moucesy. OqHaKO B TOM-TO H €TI0,
YTO apryMCHTALMs JHITFOBHAIMCTOB ObliIa IPH 9TOM HMEHHO HAy9HOM, @ HE
TCOJOTHYCCKOH (OCHOBAHHOH Ha KOMMEHTHPOBAHHH CBSIIEHHBIX TCKCTOB).

Tak, B 1821 rogy baknenn uccieoBan HaliieHHBIE B OTHON H3 HOPK-
LUIMPCKHUX TICUIEP CKEIETBHI TUTAHTCKHX THEH H Pa3pO3HEHHBIE KOCTH
23 BHIMEPUIMX BUAOB MIIEKONIUTAIOIIHNX (JIbBOB, CJIOHOB, GETEMOTOB H IIp. ).
On npuiest k BBIBOAY, UTO Neuepa Obila THEHOBBIM JIOTOBOM, 3aTOILIEH-
HBIM 11py Beemupaom notorne. O TOM, 4TO TOHOTONHBIE 3BEpH ACHCTBH-
TCIBHO YTOHYIH, CBHAECTEIBCTBOBANIO, 110 €T0 MHEHHIO, MOJI0XKEHHE KOC-
TEH, @ TAKXKE COOTHOLIEHHE KOCTEH C MEPEKPRLIBAIOIIMM HX HECJIOHMCTBIM
cymMHKoM. M3yuns cTamarMuThl, BHIPOCIIHE OBEPX 0CAAKa, OH YCTAHO-
BUJI, YTO BO3PACT I0TOMNA — 5—6 THIC. JIET, UTO 3aMEUATENILHO COBNAAET C
OMONEHCKMMH «1aTUPOBKaMHy. 3aKiioueHust BakieH1a OTHOCHTENBHO KOH-
KPETHOTO CEAMMEHTOreHe3a’ BIOCICACTBHH OKAa3aJIuCh OIIMOOUHBIMH,
OTHAKO METOJOJIOTHYECKH 3TH €TI0 TIOCTPOCHHs COBEPILICHHO KOPPEKTHEI.
Wom npyroit npumep. [Ipeanonaranock, 4T0 TPaHCIIOPTHPOBKY dppaTHye-
CKHMX B&IYHOB HA COTHU KMJIOMETPOB 00CCHEUHBAIM THrAHTCKHUE BOIHEI,
OHH BO3HUKAJIM JIMIIK IpH BceMHpHOM NOTOMIE, U B HACTOSALICE BPEMS HHU-
4Ero MOXOXKETO B IpUpoe He Habmofaercs. BosMoxkHas quHaMHKa 3THX
BOJIH — WX HA3LIBAIH «BOJHAMH TPAHCSINHN» — CTATA NIPEAMETOM TIIA-
TEJIBHOIO aHamu3a. ['MapoaMHaMuyecKue pacyeThl, BHIIOJHEHHEIE MaTe-
MarukaMi KeMOPHDKCKOTO yHHBEpCHTET, NATH TOUHBIE XapPaKTEPUCTH-
KM TIyOHH M CKOpOCTeH TedeHHst Bogubix Macce nmorona®. Kpome Toro,

7 CetMMEHTOreHe3 — Iponece HaKOIUIEHUS B OKOHYATEbHOIO OCAKACHHS
OCaJKOB B BOIHOH Ccpejle.

% McTopus dra BechbMa Ha3uj{aTesIbHA B TOM CMBICIE, 4TO (aKT HATHYHS Y
HEKOTOPOH ecTeCTBEHHO-HayuHOH THIIOTE3bl MaTeMATHYECKOH MOLENY (HanpH-
Mep, KaK B 3HaKOMBIX HaM «MMITAKTHBIX» IMIIOTe3aX METOBOTO BEIMUPAHHS) He
JOJDKEH IMIHOTH3UPOBATH ECTECTBOUCTIBITATEIIS]; MATEMATHKA — BCETO JIHILbL HH-
CTpyMeHT (kak ta acrponnbus Ocrana Bennepa, KoTopas «cama mepser... Beuio
0 TOJIbKO YETO MEPHUTHY), KOTOPBLii cam 10 ce6be HCTUHHOCTH He TapaHTHpYET.
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B 1833 roxgy Y. Jlaitens MoxubHIHPOBA KIACCHYECKYIO TEOPHIO: B PaM-
Kax ero ApH(QTOBOM r'uIoTe3bl 3ppaTHYecKye BaIyHbl TPaHCIOPTHPOBa-
JIMCB He TEKYIeH BOLOH, a Apei(yIOMNMH JIbJAMH U OTIATAIKCh 110 MEpe
MX TasHWS; K TOMY BPEMEHH NOJIAPHBIM UCCIEHOBATENAM YKe OBUTO H3Be-
CTHO, 4YTO alicOepry HHOIZA COlepsKar BMEP3IIHE B JI€] BATYHEL.

Oxnako HE NafieneBa rUIOTe3a, HU KJIaCCHYECKas KOHIENIHS HECTI0-
COOHE! OBLTH OOBACHHUTH 1enbli psan daktos. Tak, U3 rumcoMerpude-
CKOro (BBICOTHOIO) pacupeeieHns «IpruTOBBIX» HAHOCOB CIEL0BAIO,
4T0 ypoBeHb OKeaHa Hekorza nosbimancs Ha 1,5 kM. Ho orkyna xe 6pa-
nach BCA 3Ta BOJA M Ky[a OHa nozxeBanachk notom? TyT yx HHIIOBHATHC-
TaM IPUXOAMIIOCH TIPHOEraTh K COBEPUICHHO (GaHTACTUYECKHM JOMyILIe-
HHSM: MAacChl BOJbI M3JIMBAINCh Y HUX U3 KOJIOCCATIbHBIX MOA3EMHBIX pe-
3€pPBYapOR, a IIOTOM CTOJb XKE BHE3AITHO YXOXUIH B HEBEIOMEIE Y CTOTE;
THIaHTCKas KOMETa 3a/[eBala 3eMHYI0 IIOBEPXHOCTD, TOPOXKIast IPUIIHB-
HBIE BOJIHBI, IIEPEXJICCTHIBABIINE Yepe3 BBICOYAHIINe ropel, u T. n. He-
YAMBHTENBHO, YTO NISIMAJIBHASA TEOPUS Araccuca, HADIALHO JHEMOH-
CTPHpPOBABIIas, KAKMM UMEHHO 06pa3oM 3ppaTHyecKHe BaayHbI, Mope-
HBI (HECOPTHPOBAHHBIE MACCHI IPABHS, KAMHEH Y NIMHBI) U IPOYKE «CIEIbI
NIOTOMA» Ha HALIMX I1a3aX OTIaraloTcsa rOpPHBIMHK JIETHUKaMH, Yyepe3 He-
KOTOpe BpeMs OIEpKaja PEIINTENbHYIO MoOeny; ee MPHHAMN Jaxe
TaKKe OINOHEHTHl Araccuca, Kak ynoMmsHyThie Boiille Jlaiens u Bakneny
(41O B Hayke cllydaeTcs He Tak yx 4yacro). bonee Toro, MHOLIA IIyTST,
YTO NEpeueIINi Ha MIsIHanicTcKue no3unun bakiaens ¢ ero ruranr-
CKHMM HaY4HBIM aBTOPHUTETOM CHIFPal Ui pACHPOCTPAHEHUS JIEAHHKOBOM
TEOPHH IIPHMEPHO TAKYIO XK€ pOjib, KaK MMIeparop KOHCTAHTHH — i
XPUCTHAHCTBA.

I[Tyrem HabmoneHNA 32 COBPEMEHHBIMU DISIUAILHBIMH POIECCAMH
YCTaHOBAEHO, YTO JIGIHUKH 00pa3yloTcs U3 CHEra B MECTaX, IJie OH CKall-
JIMBACTCA B KOMHYECTBAX, NPEBHIIAIOIINX JeTHee TagHue, CHEr Clexn-
BA€TCA B IFIOTHBIH (PHPH, a KOIa TONIHHA CHEKHOIO IIACTA JOCTHIAET
30 M, HUXHHUE €0 CIIOH 0] COGCTBEHHBIM BECOM HAYMHAKT 06pamark-
cs B YHCTHIH ek Jlen obnagaeT 3aMevarenbHBIM CBOHCTBOM: N0 JABIIC-
HHEM OH «TEYET», CO3JaBasi BONAHYIO «CMa3Ky», IOHWKAIOWIYIO TPEHHE
(bmaromaps yeMy MBI MOXEM KaTaThCs Ha KOHbKaX). JlanbHeilee yeenu-
YEeHHE TONIIMHEL CHEXHO-JICAAHBIX MACC BEJIET K TOMY, YTO OHH HaYMHa-
10T MeJJIEHHOE JBIKEHME, KOTOpoe OyIeT TeM OBicTpee, YeM TONIE e -
HHK (M, COOTBETCTBEHHO, YEM BBHILIE CO3ABACMOE MM JaBieHue). JIBH-
KYHmHuAcA el cocobeH He TOMBKO 3aXBaTHIBATH CBOOOLHO JIEXKALIME
06I0MKM U MEJIKO3€M, HO M OTPHIBATE LENbIe NBIOB KOPEHHBIX TIOPOL.
Banynsl, mebeHp ¥ 1ecOK, BMOPOXEHHbIE B IIPHAOHHEIE CIIOH JABHXKYIIIC-
rocs JIeHHKA, BHITIONHAIOT POJIb FHIaHTCKOIO HAIIMIBHHMKA, KOTOPBIH Criia-
XKUBaeT U WKQyeT (a MecTaMu, HA060POT, LIapanaeT) KAMEHHEIE TI0BEPX-
HOCTH, CIIy’Kallue JeAHHKOBBIM JoxkeM. [Ipu 31oM nozo asxom hopmu-
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PYy10TCa CBO€O6Pa3HbIE TOMIIH BATYHHBIX CYIITHHKOB U IIECKOB, OTIHYAI0-
IIMECA BBHICOKOH IUIOTHOCTBIO, CBA3aHHOMN C BO3LCHCTBHEM JNEXHHKOBOI
HArpy3Kku, — 0CHOBHasl, U/IH JOHHAsI, MOPEHA.

Pasmepe! nefiHuka onpeensoTcs paBHOBECHEM MEXTY KOIHMYECTBOM
€XCTO[HO BEINAJAIONIETO Ha HEIO CHera M TOH ero Joyied, 4To ycresaeT
pacTasTh ¥ UCIIAPUTHCA 3a TeIUIble Ce30HbL. [Tpy motemennn KinMara Kpas
JIE[IHAKOB OTCTYIIAIOT HA HOBEIE (paBHOBeCHEIE) pybexu. KoHlleBbIE YaCTH
TEIHHKOBBIX A3BIKOB (MEPTBEIOTY, UX JE]{ IEPECTACT JBUTATLCA B TIOCTeE-
TIEHHO CTauWBaecT. BKIIOUEHHBIE paHee B «MEPTBBIAY JIel BATYHBI, IECOK U
CYTIMHOK BBICBOOOXJAI0TCs1, 06pa3ys BaJl, MOBTOPSAIOIMI O4epTaHHMS JIE-
HHKa, — KOHEYHYI0 MOpPeHY; [pyras 4acTb OGJIOMOYHOrO Marepuaia
(B OCHOBHOM IIECOK) BBIHOCHTCS IIOTOKAMH TaJIOH BOJBI U OTIIAraeTcs BOKPYr
B BUJi¢ QUIIOBHODIANMAIBLHBIX paBHIH (3aHAPoB). Co BpEMEHEM reono-
'Y BBIACHUIIH, YTO IOKOOHBIE TOTOKH IIPAKTHYECKH TaK e HEHCTBYIOT H B
D1yOuHe JIEHUKOB, 3alIOHAA (ITIOBHOMISINAILHBIM MATEPHAIOM TPEILH-
HBI U BHYTPUJICIHUKOBEIE kagepHbl. [1ocne cTanBaHus JCTHHUKOBEIX A3bI-
KOB C TAKAMH 3alONHEHHBIMH IIyCTOTAMH Ha 36MHOM TIOBEPXHOCTH 0CTa-
I0TCs — IOBEPX BBITAABIIEH JOHHOH MOPEHBI — Xa0THYECKHE HATPOMOXJIE-
HUS XO/IMOB Pa3/IM4HOM (OPMBI M COCTaBa: SHLICBHIHEIC (IIPU BHIIE CBEPXY)
APYMJIMHBI, BBITAHYTBIE HA MAHED JKeTe3HOLOPOXKHBIX HACKIIIEH BIOJIL OCH
NeHUKa (M TIEPIEHANKYAAPHO KOHEYHBIM MOpPEHAM) 03bI M HEIPaBUIIb-
HOM (DOPMBI Kambl. 3aMEYaTeNbHO YETKO BCE 9TH (QOPMEI JIEHHKOBOTO
Janqmagra npencrasieHsl B CeBepHOil AMepHKe: TPaHHLA JPEBHErO
OJICICHEHNS MAPKMPOBAHA 31¢Ch KOHEYHO-MOPEHHBIM BaJIOM C BBICOTAMH
10 50 M, TPOTSHYBUIMMCS MOIIEPEK BCETO KOHTHHEHTA OT BOCTOYHOIO €0
nobepexps 1o 3anaxHoro. K ceepy ot 510t «Benukoii KHTaiickoit cTeHbI»
JIEAHUKOBBIC OTI0KEHHUA TIPEACTABICHEL B OCHOBHOM MOPEHOH, a K 10Ty 0T
Hee — IUIAIOM QIIOBHODIALMAIBHBIX [IECKOB H TaJIe4HHKOB.

IToHavary reosnors nonaraiu, 4To MOKPOBHOE OJI€icHEHHE BO3HHUKIIO
Ha 3emne b ogHax Akl (kak 1 [l0oTOm): JeAHUK HaIBHHYICA, 4 3aTeM
OTCTYIIMI B CBOE HBIHEIIHEE TIOJIOKEHHE, OCTABMB HA ITaMATh O cebe Bee
9TH MOPEHHEIE TPsA/ibl, KAMOBBIC XO/IMbI M 3aHAPOBHIe noms. Bocnencrauy,
OJ{HaKO, O6HAPYKMIIM CBUACTENBCTBA MHOTOKPATHOCTH OICICHCHUI: 3aK-
JTIOYEHHbIE MEXI[Y Pa3HOBO3PACTHBIMM CIIOIMH MOPEHBI CIION Top(a 1 Jaxe
CYMYCHPOBAHHBIE [IOYBEHHBIE TOPH3OHTEL 17151 06pa30BaHKs TOUBEI ITOH06-
HOrO poXa HeOOXOAUMBI JOCTATOYHO TEIUIbIH KIMMar U 06WIbHAS PACTH-
TEAbHOCTD — 3HAYHT, XOJIOLHBIE JICTHHUKOBHIE SITOXH (KOTJIa OTIAr IMCh MO-
PEHBI) TIepEMEKAICh C TETUTBIMU MeXUTeHUKOBbAMH. B 1909 romy A. ITenk
1 A. BpIoKHEp yCTaHOBMIIH, YTO H3yUEHHbIC MM IPEBHHUE TAICYHBIC TEP-
packl ¢ 60pTOB ABIMUACKUX PEYHBIX JONHH AKKyMYJIHPOBAIUCH B JEHHH-
KOBBIE SIIOXH (KOIZIa HHTEHCHBHOE MOPO3HOE BEIBETPHBAHHE U OTCYTCTBHE
PAacTUTEABHOCTH YCKODSIM 3PO3HI0), 4 B TEIUIbIC MEKICTHAKOBLA HAYH-
Hancs ux pasmeiB. Onm Beigenumu s LeHrpansHoit EBponsl yeTbipe
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NTCXHUKOBBIE 31 0XH, HA3BAHHBIC TI0 COOTBETCTBYIOIIMM aJbIINH-
CKUM peYKaM — rIOHI, MHHAEJIbL, pHce ¥ BIOpM. Briociexctauu cxonnas
IOCNENOBATENBHOCTE IUICHCTOLEHOBEIX COOBITHI GhI/Ia YCTAHOBIICHA U 11
ocranbHbIX Tepputopuit CesepHoro momyurapus: B Bocrounoit Espone
PasinyaloT OKCKOE (JIMXBMHCKOE), KHEIIPOBCKOE, MOCKOBCKOE M BaJLfaii-
ckoe onefieHenus, B CepepHoit AMepHKke — HeOPacKCKoe, KaH3acckoe, Wi-
JIMHOMCCKOE M BUCKOHCHHCKOE.

Hrak, noxTBEepAMB ¥ pa3BHB TEOPHIO ATraccuca, reojory OKa3alnuch
Hepes TMUOM po6eMbl: B YeM ke IpHYKHA oNeieHeHni? UTo BhI3bIBA-
JI0 POCT JIEJHUKOBBIX IIOKPOBOB MPOLIOrO M II0YEMY, paCIPOCTPAHUB-
IIKCh TIOYTH HA TPETh CYIIX, OHU BAPYT HAYMHAIK OTCTyNars? «AcTpo-
HOMHYCCKHEY UIIOTE3bl YCMATPUBAIM IPHUHHY 3THX HIMEHEHHI B IIe-
pPUOMYECKOM COKDPAILIEHHH KONMYeCTBa TEIUIa, IIOCTYNAKHIEro Ha 3eMITio
or Connua. Jlpyras rpymnma rurnore3 aKieHTHpOBaaa BHUMaHHE Ha TOM,
YTO OJNCICHEHHE — UMb OGHO M3 3BCHBEB DIOOANBHOM KIMMATHYECKOH
CHCTEMBI H YTO CHCTEMA «JICAHMKOBBIH IMT — OKeaH — arMoctepay pa-
0oTaeT Kak eJMHas FMraHTCKas MAIMHA; CYTh Jea, 3aKIIOYaln OHH, He
B KOJMHMYECTBE TeMa, IOCTYNAIIEro Ha 3eMi0, a B TOM, HACKOJIb-
KO PABHOMEPHO 3TO TEIUIO paciipeneneHO 10 IIOBEPXHOCTH IUIAHETH.

CosigipHasi runoTe3a, NpPeNONAraoias IePUOLMYCCKECE aJeHUs
ceetumocTn CONHIIA, HE UMEET HbIHE CTOPOHHHKOB: 10 MHEHHIO acTpo-
(Qu3MKOB, 3Be3]bl CEKTPAIbHOrO Kiacca G-2, K KOTOPOMY OTHOCHTCH
Hamre Connie, K Mof0OHBIM IYIIBIM Y TKAM COBEPIICHHO HE CKIOHHEL.
3aro BecbMa IOINYIApHA Teopus acrpoHoma M. Munankosuua (1924),
CBS3BIBAIOLIASA OJICACHCHMS C N3MEHEHUAMH JICTHEH HHCOISALMM (TIOCTYII-
JIeHUs COJTHEYHON pajiHalliK) B BHICOKUX IIMPOTaX 0OOMX MONyHIAPHIA,
4TO, B CBOK 0Y€pelb, 00YCIOBICHO IUKIMYECKUME H3MEHEHHAMH TPEX
1apaMeTpOB OpOMTAIBHOrO ABMKEeHNs 3eMin Bokpyr Connlla (Bapranu-
SIMH HaKJIOHa 3¢MHOH ocH u 11p.). Crenas nonpasku Ha 3G ¢heKTs MEHAB-
merocs anpbeno (0TpaxareabHOH CIIOCOOHOCTH 3EMHOM TOBEPXHOCTH ),
OH PacCYHTal CABHUIH B reorpaduyeckoM MOM0KEHUH FPAHULL JIEIHUKO-
BBIX IIOKPOBOB 34 MOCJICAHHH MHUJLIHOH JIET, KOTOPHIE HEILIOXO COBITAIH C
epuoAHu3anuei eBponeiickux onexeHenui. Kak Ha MHCOMSIMOHHBIX
KpUBBIX MH/IaHKOBHYA, TaK M HA NaleOKINMaTHYeCKOM rpadpuke Ilenka
1 bprokHepa JleIHUKOBBIE 3MO0XHK 3alleYarIennch B BHAE KOPOTKHX pe3-
KHX MyNbCAlluH, OTACICHHBIX APYT OT APYra [UIMHHBIMA HHTEPBANAMH, H
npu 3ToM «Benukoe MexXIeTHUKOBBEY (MEXKILY MHHEEIEM U PUCCOM) 3a-
HUMAeT Ha TpadHKe TO e MECTO, YTO U IpeCKa3aHHbIA MUITaHKOBHYEM
IUTATENbHBIA TelUbIA nHTEpBal (puc. 59). BocnexcTBuy KapTrHa OKa-
3a51aCch ropaszo 6omee CIOKHOH, YeM 3T MpecTaBIaIoch B 30—40-¢ rozs,
oZHaKo HelHe cyltecteoBanme 100 000-neTHHUX KIMMAaTHYECKHX HKIIOB,
TIOPOKAaeMbIX OpOUTANBHBIMHY BO3MYUICHHSIMH, HMEET BIIOJIHE COMHI-
HOe 000CHOBaHHeE.
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Teopns Munankosuya (B ee COBPEMEHHBIX BAPHAHTAX) YIOBIETBO-
PHTENIBHO OMHUCIBACT JHHAMUKY OXOI0JAaHMI U IOTEIVICHHA BH Y TP I
JNICAHUKOBOTO [IEPHOLA, OJHAKO, K COXKAIEHHIO, HE OTBEYAET Ha BONPOC O
HaCTYIIJICHHH CAMOTO 3TOrO IIEPUOLA; BIONHE OYEBUIHO, YTO BCA AT ac-
TPOHOMHYECKAs LMKIKMKA ObUTa TOYHO TAKOH K€ M B MPEUICCTBYIOIINE
IUICHCTOLEHY JMOXH, HO HUKAKHX OJICLCHEH I TIPH ITOM He TOPOKAaa.
IToaromy ¢ cepenuubr 50-X rofoB cTal pacTH HHTEPEC K «3EMHbBIMY TH-
TI0Te3aM OJIEJCHEHUM, IEPEHOCIIUIMM aKLEHT Ha JMHaMHYECKHe B3au-
MOJCHCTBHS B CHCTEME «ONEIECHEHNE — OKeaH — aTMoc(epan; MEI YiKe
YIOMHHAIH 06 06paTHBIX MAPHUKOBBIX 3} (heKTax, MOPOKAAEMBIX H3ME-
HeHMAMH arMocgepHoro coorHomenus CO,/O,, u o pa6ore MOpckux
TEYCHHUH TIPU PAa3IMYHOM PACIIOIOKEHHH MATEPHKOB.

OxHOM M3 caMBIX HHTEPECHBIX NPENCTABNACTCA THIIOTE3a KIHMATO-
noroB M. FOutnra u V. Jlonna (1956). 3agaBumce BompocoM «1odemy
OJICZICHEHHE HEe BO3HHKACT Ceifvac, KOra TeMIleparypHbie YCaoBUs ApK-
THKH BPOJIc OBl BIIOJIHE TOMY OJIATOMIPHATCTBYI0T?» — OHH COWIH 3TO CIEJ-
CTBHEM JeUIUTA 0cagKoB®'. [TaBHBI TE3UC MX TUIIOTE3E: PElIAloIIee
YCJIOBHE BO3HHKHOBEHHS OJICICHEHUS B APKTHKE — YCHJICHHE TIPHTOKA
HECYIIHX BJIary BO3LYUIHEIX MAcC ¥ YCUNIECHHE CHErOIAI0B; OT 3TOTO Jel-
HHK HaYMHACT HAapacTaTh, alb0e0 yBETHINBACTCS, TEMIICPATypa I1aja-
eT... Hy, fanblue — scHo. Bompoc: 4ro xe 3a daxrop mosbimman mirax-
HOCTb B apkTuyecKdX wmuporax? Oteer: ocBoOoxaenue JleqoBuToro
OKeaHa OT ero JIEJOBOro NMaHLUPA B PE3yJbTaTe yCHIEHUS IPUTOKA
Temnoi Boxbl u3 Cesepnoit Arnantuky. [Ipu oTcyTCTBHM HOKPOBa MOp-
CKHX JIbJOB 3TOT OKEaH JOMKEH CTAHOBHMTHCS MOIIHEHIINM HCIIApUTE-
JIeM, BO31yX HaJi HUM — «3apAXaThCs» BOIAHBIM [IAPOM, 4 HHTEHCUBHOCTD
CHETOIAXO0B HaJi OKPYXAIOWIEH CylIeH — pe3Ko BO3pacTaTh; POCT abbe-
[0 ZOBOIMT IaJeHUE TEMIICPATyphl 0 NeJHHKOBOMH 3II0XH. A BOT Jaib-
1Ie caMmoe uHTepecHoe! B HEeKOTOpBIA MOMEHT TIOXONOKAaHHE JOCTUTACT
TOH TOYKH, Korza JIefOBHTELA OKeaH BHOBb 3aMep3aeT, M TOrHA HaYMHA-
eTCA AerJIANMANMS: [IOTEPAB ITIaBHbI UCTOYHUK arMOC(EPHOro muTa-
HHS, JICAHUKOBBIC ITOKPOBBI HAYHHAKOT (CHEXHBATHC». JIEHUK TaeT, Ipu
3TOM YPOBCHb OKeaHa IIOBBILIACTCS, BeTBH Teroro Ceepo-ATnaHTuye-
CKOTO TE€YCHHS BHOBb IIPOPBIBAIOTCA B APKTHKY, PACTAIIMBAIOT €€ MOP-
CKHME JIBJBI — ¥ UK HAYMHACTCS 110 HOBOA.

CyuiecTBoBaHHe 3TON MapaJOKcalbHOK aBTOKOIEOATENBHOM CHCTE-
MBI, B KOTOPOH OJIe[iCHEHNE IOPOXKIAETCS TOTEIICHAEM, 4 JETIALIHALNS —

¥ To, 4TO TeHIK BO3HHKAET HE CTOIBKO «OT XOTOa», CKONBKO «OT CHIPOC-
TH», M3BECTHO JOCTATOYHO AaBHO. IIoKpOBHOE One/leHEHHE HOCTHTAN0 MaKCH-
MyMa B TEIDIBIX M BI)XHbIX IIPUATIAHTHYECKUX OONACTAX, TOIA KaK B CYXOi U
xo0n0aHO#H BocTtoynoit Cubupu u Ha AJACKe CYINECTBOBANH JIHIIb JIOKAIbHbIE
rOpHBIE IEAHUKH (CM. pHC. 58).
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TIOXONOJaHKEM, HAIlUIO HEaBHO KOCBEHHOE TIOATBEPXKICHHME IIPH H3y4de-
HUU JIOHHBIX OTJIIOKCHHUN ATAAaHTHKH: OKa3ajloch, YTO B NJICHCTOLICHE
TonpdcTpuM MEPHOIMYECKH HCYe3al; IIPH 3TOM BBIACHHIIOCH, YTO YCH-
nenue I'onbderpuma [eHCTBUTENBHO COBIIALAET C IIEPHOLAMH IIOXOJIO0-
IaHu#, n HaobopoT. Boobuie ofMH U3 mIaBHBIX BONPOCOB, HA KOTOPHIE
IPUXOIHUTCA OTBEYATh «3EMHBIM)» THIIOTE3aM (IIOPa3yMEBAIOLINM IIpHU-
MEPHOE [IOCTOSHCTBO HHCONALMOHHOTO GanaHca IMaHeThl), CBOAUTCA K
TOMY, KakHM 00pa30M NIpEeKpaIlaeTcs pa3pacTaHue JeJHHKA; 110 HIEE 3TOT
TIpoliecc HOMKEH UATH ¢ MONOKHUTENEHON 00parHo# cBa3bio. Bens poct
JICHUKA IPUBOAMT (Yepe3 yBelnHUYeHHe anb0eR0) K NaJeHHI0 TeMilepa-
TYpBbl, YTO €LIE YBEIHYHBACT JICTHUK — U TAK IO TeX IIOp, IIOKA JIBIOM HE
nokpoercs Bed mnanera... OxuH w3 Haubomnee yOEIUTENBHBIX OTBETOB
COCTOHT B TOM, YTO I10 JOCTIEHHH JIC{HUKOM HEKOEro oporoBoro pas-
Mepa HaZ HUM (MMEHHO H3-3a BBICOKOTO anb0eA0) BOHHKAET IOCTOSAHHO
JEACTBYIOLIMI aHTUIMKIOH (067aCTh BBICOKOrO aTrMocC(epHOro naBie-
HH), KOTOPBIH YCHIIMBA€TCS 110 MEpe POCTa JICHUKA H B KOHIIE KOHIIOB
JIMIIAET €ro «IIUTAHUSD) — OcanKoB. TakuM 06pa3oM, KIMMAT NEePHIJISIH-
AJILHBIX (OKPYXAIOIUX JICIHUK) TEPPUTOPHI JHOJKEH OBITh XOMOLHBIM
U CYXUM, 49TO TNOJHOCTBIO NOATBEPKIACTCS MAaTCOHTONOrHYECKUMHU
JanHeIMH. B 3THX nanmmacdTax cknanpiBaeTcs BEChbMa clieUpuyecKas
(bayHHuCTHYECKas TPYIIHPOBKA C cOYeTaHHEM KPHOQUIBLHBIX (X000~
MIOOUBEIX) H KcepoHIbHBIX (CYXOMOUBBIX) 3IEMEHTOB, KOTOPYIO
A. S. Tyrapunos (1929) Ha3san TYHAPOCTENMHOM; THIIHYHO TYHXAPOBBIE
(BnaromoOuBEIE) 3EMEHTHI BCTPEYAIOTCA 3A€Ch JTHUIIb OJIH3 BOJOTOKOB.

Ceiiuac rpyNIHpOBKH, CXOJHBIC C TIEPHIIIAHATEHBIME, COXPAHHIHCD
B BHJI€ TAK Ha3bIBACMBIX PeJIMKTOBLIX CTeNei — OCTPOBKOB CPELH TACK-~
HOTO H JIECOTYHIPOBOTO NaHMmadhTa, NIPUYPOUCHHBIX K KXKHBIM CKJIO-
HaMm rop Cesepo-BocTtounoit CHOMpH U AJISCKH, 4 TAKXKE B XOMOXHBIX 3d-
CYUUIMBBIX BBICOKOrOpbsiX LleHTpanbHOM A3uH (3eCh UX HA3BIBAIOT «I1a-
crbuiLeM SKOB»). PenuKkToBEIE CTEMH, KaK M TYHAPA, TIPEJICTABIIIOT COOO0H
Ge3neckle cepyanbHble CTaMH K XBOWHBIM TACKHBIM KITHMAKCAM — COOT-
BETCTBEHHO, KCEPO- M THIPOCEPHIO; COOTHOLICHHE IIIOIIaieH, 3aHuMae-
MBIX B apealie CyKIIeCCHOHHOM CHCTeMEI coob1ecTBaMH Keepo- U I'HAPO-
CEPHANBHOIO psfia, ONIpEReTseTCa KIuMaTnieckol cutyauneil. B nepu-
DIAHajbHOM JaHamadTe, rie BCA BOJd BBIMEP3aeT Ha Macce JICTHHKA
(kaK B MOPO3HJIKE XOMOXHIbHUKA) U CHTyallds CKJIaAbiBaeTcs (QakTHye-
CKH apHIHAast, JOMUHHPY 0T KPHOKCEPOQHITbHBIE TYHIPOCTEIH, 8 HACTOS -
Ke TYHIPBI CYIIECTBYIOT JIUIIb B BUIE IPUBOAHBIX coobiiect. Korma
e JICTHUKOBas 3M10XA 3aKAHYHBACTCA U HACTYIIACT MEXJICIHUKOBBE, CH-
Tyauus MeHseTcs Ha 00parHy1o. JIeiHuK TaeT, BBICBOOOXK/1as MACCHI BOJIHI,
¥ IOMHHHPOBATL Ha 0COBOOOXKJAIOLIEHCS OTO JbJJa TEPPUTOPHH HAaYMHA-
10T co00uIecTBa THApOpsna (TyHIpa — 3TO B HEKOTOPOM CMBICTIEe YyHO-
BHIIHO pa3pocllieecs TaexHoe MOx0oBoe 00NI0TO), TYHAPOCTEITH Xe Che-
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KHBAIOTCH O KPOXOTHBIX OCTPOBKOB «PETHKTOBBIX CTEIEH» HA CYXHX
[IPOrpeBaeMbIX FOXKHBIX CKIIOHAX.

TyHapocTens OTIMYANACE TEM, YTO TPABSHOM ApycC e¢ GOPMUPOBAIIU
B OCHOBHOM He MXH (KaK B TYHApE), a 3/1aKH; 3/1eChb CKIa/bIBalcs KpaiiHe
KpHOQHIBHBIA BapHaHT yXe 3HakoMoro HaMm (mo mase 13) TpaBsHOro
OHOMa C ero BEICOKOH GHOMACCOH MacTOHILHBIX KOIBITHBIX W XHIIHUKOB —
MAaMOHTOBOI (ayHoil. B ee coctase ObIIH IPHYYATIHBO CMELIaHbl BHIBI,
IpHYPOYEHHBIE HBIHE K TYHJpe (CeBepHEIN 0lieHb, OBIEOBIK, TEMUHTH),
K crenaM (caifrak, nomajb, BepOinton, OH30H, CYCIIHKH), a TAKKE BHIIBL,
XapaKTEPHBIE JIMILB JIA 3TOro COOOIIeCTBA M HCUC3HYBILIHE BMECTE C HUM:!
MAMOHM, WePCMUCMBbLIL HOCOPO2, cabne3yObtii TUTP (CMUIO0OH), THTaHT-
ckas ruena (puc. 60). HcuesnoBenne MaMOHTOBOH (hayHEI, IPOHU30LICH-
Hlee B HaYajle rojoleHa, OXHH HUCCIICKOBATEIH CBSA3BIBAIOT C KIMMATH-
YeCKUMH H3MCHEHHAMM, JPYTHE K€ CUUTAIOT 3THX JKUBOTHBIX JKCPTBAMH
YenoBeKa («OXOTHHKOB HA MaMOHTOBY»). CTOPOHHMKH THIIOTE3bl «aH-
TPOIOreHHOTO BLIMHPAHUSH PE30HHO YKA3BIBAIOT, YTO BCE IPEABLLYILHE
MEXJICTHHKOBbS, KOIIa elle He ObUIO YeNIOBEKa, KpHOQHIbHAS MAMOH-
TOBas (GayHa mepeKuia BIIONHE CIIOKOHHO. CTOPOHHHKH FHIIOTE3bI ((KJTH-
MaTH4YeCKUX BO3eiCTBHID» (ONATH-TAKH PE30HHO) BO3PAXKAIOT, YTO I0-
JIOLICHOBOE BEIMHPaHHE OB110 Hanbomnee MacuITA0HBIM He B OTHOCHTENBHO

Puc. 60. Beimepuiye npeacraBuTelM MaMOHTOBOH (ayHbI:
@ — WEPCTHCTHIH HOCOPOT; 6 — CMUJIONAOH

(110 Tpodumosny, 1965)
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rycTo 3aceicHHON EBpa3um, a B IpakTHyecky Oe3MI0HON B T¢ BpeMeHa
CeBepHol AMepHKe (YemOBeK TPOHUK CIOJa TUNIbL 0kono 10-12 Teic. ner
Ha3aJ u3 Asuu d4epe3 bepuHroB mpoiuB); Ha MpapoIHHE Ke YeloBeye-
CTBa — B aPUKAHCKHX CaBaHHAX — HUKAKHX BRIMHPaHHI BOOGIITE He OBLIO.
Kpome 10ro, BEIMHpaHHue 3aXBATHIO HE TOIBKO KPYIHBIX TPABOAJHBIX U
XHHIHUKOB, HO U LIENYI0 Ky4y MaMMalbHOH MeNOYH, KOTOpas HHKAK He
Mora OBITh [/ KPOMAHBOHLIEB HK JOOBIYEH, HY BparaMu, IOJJIeK Al 1-
MH lIeTICHANIPaBICHHOMY YHHUYTOXECHHUIO.

IIpexcrasnsercs, 4yro Haubonee 6nu3ok k uctuHe B. B. XKepuxun
(1993): «Kaxnplii THI TpaBIHOTrO 61MOMa IIPOKU3BOJIEH OT BIIOJIHE ONpELe-
JIEHHOH CYyKII€CCHOHHOM CHCTEMBI C JIECHBIM KJIMMAKCOM (B CITyYae TyHJI-
pocrenu ot Tairu. — K. E.). [Ipy BTOpHYHOM CHALHOM COKpAIIEHHUH TIITO-
1K TPaBAHBIX COOOIIECTB OHM MOTYT IIOJTHOCTBIO YTPATHTE KOMIIIEKC
(monnepxuBaroumx ux. — K. E.) KPYIHBIX TPABOSIHBIX, @ TEM CAMBIM H
3HJOreHHy10 cTabuibHOCTh. B 3TOM ciyyae oHr MOryT BHOBB IpHOGpe-
CTH CTaTyC CEPHAIBHBIX. SIPKHM IPUMEPOM MOTYT CAYKHTh COBPEMEH-
HEIE PEJIHKTOBHIE TyHIPOCTEIIH, COXPAHUBIIHECSA B TACKHBIX CyKI{ECCH-
OHHBIX CHCTEMaxX IOCJIE MOMHOIO HCYe3HOBEHHSA TYHAPOCTEITHOro Ouo-
May. B MOMEHT TasgHHA JeZHHKA W PE3KOro YBAAXHEHHA KiIMMaTa
pacupsI0TCd MOXOBBIE TYHIPH H COKPAIIAIOTCS 3MaKOBBIC TYHIPOCTe-
1M, CIIy)Kalue NacTOHIIEeM 1719 MAMOHTOBOI dayHbl. JJOTONHUTEILHEIE
HEIPUATHOCTHU AJIS MOMYISALIMH 3THX )HBOTHBIX CO3LAET TO, YTO TYHIPO-
CTENHOM NaHamadT OKa3bIBAETCS «HAPE3aHHBIM» Ha KOCTPOBAY: H U3 Te-
OPETHUYECKOH 3KOIOTHH, U U3 COBPEMEHHOM IIPaKTHKH 3aITOBE[HOTO Jena
H3BECTHO, 4TO IJI KPYIIHBIX XKHBOTHBIX HECKOJIBKO MENKHUX PE3ePBATOB
XyX€ OZHOro KpymHOro (paBHOIro MM II0 maomann). Bor B aTux-T0, KpH-
3HUCHBIX, YCJIOBHSX YeJIOBEK MOT HAHECTH MaMOHTOBOM (ayHe mocneaHui
yZap: BBI6OPOYHO YHHUTOXKasi KPYITHBIX KOIBITHBIX, OH 3HAYMTEBHO yC-
KOpuUJI NIpeBpalIeHre TYHAPOCTelNel B lecHble coodmecTsa. A Jamblie
NpoNECC IOLIEN HEOCTAHOBUMO, C MOMOXKHTEIBHON 00paTHOH CBA3BIO,
TIOKa HE HCYE3 BECh 3TOT (ayHHUCTUYECKHH KOMIIEKC (XOTS 4YacTh €ro
coxpaHsercs HblHE B (ayHe TyHzap u cremei). OTMETHM, YTO JOMBIIE
BCEr0 MAMOHT BBLKMII Ha OcTpoBe Bpanrens (OTKpHITHINA HEfaBHO KapiHy-
KOBBIA MOIBHI, OKOJIO 1,5 M B XONKe, BBIMEDP 5 THIC. JIeT Ha3aJ — IPOTHB
10-12 THIC. nEeT Ha KOHTHHEHTE), T ¥ MOHBIHE IIHPOKO PACIPOCTpaHe-
HBIL PETUKTOBBIC CTEIIH.

CaMoe e HHTEPECHOE TO, YTO UTOTOBOE BO3LEHCTBHE KaTacTPOhH-
4eCKuX (0 MOOBIM MepKaM) IUIeHCTOLICHOBBIX ONieeHEHUH Ha GHOTY
CeBepHoro nmomymapus 0Ka3ajloch COBEPUICHHO HHYTOXHBIM. [la, BbI-
MEpIIO HEKOTOPOE KOAHYECTBO MIICKOIHMTAIOUIMX W3 MAMOHTOBOM day-
HEI, HO, BO-TICPBBIX, TEMIIBI 3TOI0 BEIMHPAHHS HE PEBBIIIAIT CPEOHHX
TI0 KaiHO3010, & BO-BTOPHIX, KAK MBI Telleph 3HaeM, MAMOHTOBas (hayHa
BBIMEDJIA CKOPEE B pe3yJIBTaTe IIpeKpalleHus onexeHenns. M3gecten nuiib
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OJ{MH BBIMEPUINH BHJ YETBEPTHYHBIX HACEKOMBIX (ecnu He CYMTATh I'M-
AHTCKOTO KOYKHOrO 0BOJd, [Iapa3uTHPOBABIIEr0 HA MAMOHTE, H HECKOJIb-
KMX BHIOB CEBEPOAMEPUKAHCKHX XYKOB-HABOIHUKOB — TG HCUC3NIH BMC-
CTe CO CBOMMH X035€BAMH H IPOKOPMHTEIIAMH); UTO XK€ KAacaeTCs pacTe-
Huit, TO OHHM, IOXOXe, He mocTpananu Bosce. Co3naeTcs OTYCTIMBOC
BIIEYaTICHNE, YTO B IUICHCTOlIEHE MEHSIIOCH JIMIIb reorpaduueckoe pac-
POCTpaHeHHe IKOCHCTEM (IIMPOKOIHCTBEHHBIE JIECA BPEMCHHO OTCTY-
1)K K I0TY, @ Ha CEBEPE U3MEHSTIOCh COOTHOLICHUC UIOINAAEH, 3aHAThIX
COOBIIECTBAMH THAPO- H KCEPOCEPHATBHOTO Psilia) H OTACTbHBIX BUIO0B
(B mEPHUITIALHATIBHBIX COOBIECTBAX EBpo1IbI TTOABIAIMCH XKYKH, OTPaHH-
yenHbie HpiHe creramu SkyTnu u Tu6etom)®2. Bee 970 nMuHmi pas cBu-
JIETEABCTBYET O TOM, YTO 3KOCHCTEMBI B HOPME 00/1a/[ai0T KOIOCCAIBbHOM
YCTONYHBOCTBIO, H Pa3pyLINTh HX BHEIHAMH BO3JEHCTBUAMH — JJAKE
KaTacTpO(QUUECKHMHU — NIPAKTHYECKH HEBO3MOXKHO. OcobeHHO 3ameya-
TebHO IUICHCTOIIEHOBAs CHTyalusi CMOTPHTCA Ha (OHE «THXHX» BHYT-
PHCHCTEMHBIX KPH3HCOB BpOJIE CpeqHEMENOBOM aHrHOCTIEPMHU3AINHY —
3aBEJIOMO HE CBA3@HHON HU C KAKAMH MMIIAKTAMHM W [IpaMarHieCKMMH
nepecTpoitkaMu KIMMATa, HO BBI3BABIICH o6BaNbHBIC BBIMEPAHUA B Ha-
3eMHBIX Y IIPECHOBOIHBIX COOOIIECTBAX.

C Ipyroi CTOPOHBI, BIMAHAE IUICHCTOLICHOBBIX oneicHeHHH Ha KIIHMar
IJIaHEThl OTHIOLb HE OrPaHHYMBAJIOCH BBICOKMMH €€ LIMPOTaAMHU. Pas-
pacTaHue NEIHUKOBBIX IIUTOB 0J1K3 IIOMTIOCA Ty T XKE ayKajl0ch Ha 9KBATO-
pe HEeBH[AHHBIM MCCYLIEHHEM TPOIIHYECKOr0 MosAca: yCTaHOBNCHO, 410
JOXeBbIe Tpomdeckue jeca IOxHoi AMEpHKH IEPHOAMICCKHI CHEXH-
BaJINCh [0 HECKOJNBKUX HECSTKOB KPOXOTHBIX MATAYKOB-«pE3CPBATOBY B
CpeXHEM TedeHHH AMa3OHKH, a BCIO 3Ty TEPPUTOPHIO JaHMMAIIH CYXHe
caBanHbl. Bojee Toro, cTh cepbe3HbIE OCHOBaHHA MOJIAraTh, YTO IyCThI-
HY HaubOoNee PACTIPOCTPAHEHHOTO HbIHE Ha 3eMIle CPEIH3EMHOMOPCKOTO
rira® BOZHHKIM JNHUIb B IUicicroneHe. Eciu MycThiHEH GeperoBoro u

82 Heo6x0AUMO [IOMHHUTD, YTO HOABIECHHE HA TCPPUTOPHH JIECHOH 30HBI 3THX
cTenHbIX (T. €. Bpoze 6bl IXKHBIX) BUAOB MapKUPYET HE IIOTEILICHU, Kak HHOTAA
omH609HO MoaratoT 3ooreorpadel, @ UMEHHO JIEAHHUKOBBIC JTIOXM.

$ CymecTBylolHe Ha 3eMJie ITyCTBIHH AEIAT 1O AUHAMMKE BBINAACHHA 0CaA-
KOB Ha TpH Tu11a. BeperoBbie MyCTHIHH Pa3BHBAIOTCA TaM, IAE K XKapKHM nobe-
PEXbAM OAXOAAT XOIOAHBIC MOPCKHE TCUCHHUS (Hamu6, Atakama): 34€Ch 0Caj-
KOB, CUHTaii, BOBCE HET; XM3HH, COOTBETCTBEHHO, TOXKE. IIyCTBIHH IEHTPaib-
noasnaTckoro THna (Tobu, Bernak-/lana): B HHX OCalKu «paBHOMEPHO
pa3Ma3aHb» 110 BCEMY TOMly — M IOTOMY XH3Hb TYT €CTb BECh TOZ, HO eaBa TEI-
aurcs. IlycTbIHA ¢PeIH3EMHOMOPCKOr0 THIA (Caxapa, Kapakymsl, Borbiras
[Mecuanas 1ycTIHA B ABCTPAIMH). 31€Ch OCA/IKOB CTOJIBKO XKe, HTO M B IPEAbl-
AYLIEM THILE, HO TOJBKO BCE OHM BBLIMBAIOTCA Pa3oM, 33 ABC-TPH HEAENTH; TYT
IIPOUCXORMT KPaTKHi W OypHBIH pacuBeT KH3HH (pasHooGpaskbie ddemepsi),
KOTOpas 3aTeM IEPEXOHT B JATEHTHOE COCTOAHHE — 1O CACAYIOWETO ToAa.
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LUEHTPAIbHOA3HATCKOIO THIIA, TPy 60 roBOps, ABISIOTCA MYCTHIHAMHE BCE-
I7ia, TO CPEAM3EMHOMOPCKHE ITYCThIHM CTAHOBATCS TAKOBEIMH BPEMEHHO,
B 3aBHCHMOCTH OT DI00aNbHOM KIMMATHYECKOH 06CTAHOBKH, T. €. OT B3a-
UMOJEHCTBHI B cUcTEME «oflefeHeHne — armocdepa — okean». Ha-
nupuMep, uccymenue Caxapsl (HacTyIIeHHe TIECKOB HA CABaHHY) MIET
OyKBaJIbHO Ha HAILIMX I71a3aX: [IEPBbIC EBPOIEHCKHE ITyTEIIECTBEHHUKH
3actany 03epo Yan HaCTOAIMM BHYTPEHHHM MOpEM, a B peKax Haropbs
Tubecru, yto B camoM nentpe Caxapsl, ewe B 20-€ TogbI IPOLIIONO BeKa
XKHJIH KPOKOJHIEL,

MHorue u3 3THX KIMMATHYECKHX W3MEHEHHH MOBTOPSIMCH «B MH-
HUATIOpe» Ha namaty 4YeaosedecTsa. Ha puc. 61 npezncrapinena kpusas
3MMHHX TeMneparyp B EBpone 3a mocnexHee Teicsuenerie. Bo Bpems
TaK HaszpiBaeMoro MaJioro JeaHukoBoro nepuoaa (1450-1850 rr) nex-
HHUKH TIOBCEMECTHO HACTYIIaIM M UX pa3Mephl IIPEBOCXOXHUIAN COBPEMEH-
HEbIC (CHEXHBI MTOKPOB IMOSABISCS, HAIIPpUMEP, B ropax D(HOIMH, I1e
€ro HelHe He OpiBaeT). Bo BpeMs e MpeAIIecTBOBABIIEr0 TOMY ATJIAH-
THYecKoro ontuMyma (900-1300 rr.) neqHUKH COKpAaTHINCh U KIEMAT
ObLI 3aMETHO MArYe HBIHEIIHEro (BCIIOMHHTE: HMEHHO B 3TH BpEMEHA
BHKUHIH Ha3Baiu [peHnaHmuio «3elNeHOH CTpaHOiy); CIeICTBUEM IIO0-
TETJIEHUS B BEICOKUX LIMPOTAX CTAJIO YBEIHYEHHE KOMHYECTBA OCAJKOB,
BHITAZAIOUINX B aPUIHOM TOsCE.

Hrak, Ha ceBepe CTaNO TEIUIO M, KaK MTMCAHO B OLHOM XOPOILIEM PO-
MaHE O BHKHMHIaX, «HaCTyIH/IM BpeMeHa M300MIIMg U HOCTaTKa, KOrna
cobupacs Tako# IIpeKpacHsIi ypoxaii pxu, a yIOB Cellbu ObLT HACTONb-
KO BEJIMK, YTO OONMBUIMHCTBO JIFOZEH JIETKO MOITIM IPOKOPMHUTE cebst (YT0
B CpeHeBEKOBbBE CiTydanoch Hedacto. — K. E.)». Utor 31010 «M306umus

o
=
58
«Mangrit TeqHUKOBLIH TIEpHOI» 8=
r ) g5
O e
&
has
J><]
g
w =
S8
i Il 1 [ y N S
Ton 9g 1100 1300 1500 1700 1900
H. 9.

Puc. 61. Knumar nociegnero teicsadenetus (o Umopu, 1988)
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U JIOCTAaTKa» — HOPMAaHCKas SKCnaHcHs B EBporne: «maTckas maHe»® B
AHIINY, BApAKCKUE APY>KHHBI [IPH BCEX COCTOATENBHBIX TOCYAAPAX, KO-
nounsanus Mcnanaun u I'pennananu, nnasanus B Amepuky. To xe ca-
MO€ — Ha KT€, TAE CTalO BIAXHO, YCTBIHA 0OpaTHIACh B CTEIb, TAKOE
ke «M300UIIHE ¥ OCTATOKY IOCETHIIO KOUEBBIE CKOTOBOAYECKHUE HAPOBI
HentpansHoil A3un; utor — « MOHronsckoe HalecTshe» oT Kutas mo
Anpuaruku. Ha 370 xxe Bpems MPHXOIUTCS U PACIBET FOPOACKHX IIHBH-
nu3anuid B ahpUKaHCKKMX caBaHHax — Kauem, I'ao, I'ana, Mamu, Hoe...
O kIMMaTHYECKHUX BO3LCHCTBUAX HA CYAbObl YENOBEYECKUX [[MBHIIN3A-
LIMA MOXHO FOBOPHTH MHOTO, OIHAKO TYT 1 YK€ ABHO HAYMHAI0 OTOHBAThH
xy1e6 y HCTOPHKOB; Kak pa3 B Takue MoMeHTHI Lllaxepesasia «1pekparia-
J1a 103BOJICHHBIE €l peun» — U ObIIa COBEPIICHHO MpaBa.

HJononunenue k rnase 14

Hcropnyeckas 6uoreorpadpus. Buxapuanruas moaesnb
H KOHUENIMA KOTTECHEHHBIX PETHKTOBY.
DurocnpeauHr

buoreorpadus — Hayka o 3aKOHOMEPHOCTAX reorpauueckoro pac-
POCTPAHEHNA KHUBHIX CYILIECTB. BIIOTHE 04EBHAHO, YTO BCAKOE KHUBOE
CYILECTBO IKOJOTHUECKH CBA3AHO C ONPENEeICHHBIM THIIOM JIaHAUIa(Ta,
a eCIIM CMOTPETh LIMPE — C OAHON U3 IPUPOAHBIX (TaHAmAGTHO-KIAMa-
THYECKMX) 30H: OeJNIbIA MelBenb — C apKTHYECKUMH JILAAMH, JIOCh — C
Tairod, sBepbmion — ¢ nyctsiHedl. C Apyroil cropoHsi, apean (o6macTs
PacnpOCTPaHEHHs ) HEKOCH rpyIIEl OPraHu3MOB B TOM MJIM MHOi cTene-
HH OTPaXaeT U UCTOPHIO ero (JOPMHPOBAHMA: PAHOH MPOUCXOKICHHS,
BpeMs pacceseHus, AeHCTBHE Iperpaj (KaBUMOPQHbIE IPBI3YHBI, upo-
KOHOCble 0De3bsinbl B HEMOMHO3YObIe orpanudeHsl FOxHOM AMepHKOi,
4TO OTPAXAET JAOJTYH0 H30JALHNIO 3TOr0 KOHTUHEHTA, HAPYIIEHHY IO JIHIIb
HejaBHO BOo3HHKHOBeHHEM [laHaMckoro nepeuteiika). B coorsetcTBME €
9THUMH ABYMs aciekTaMu 6roreorpauio MoApasfessoT Ha JaHamagT-
HYI0 (KOTOpas ABIAETCA (PAKTHYECKH PA3EIIOM 3KOJIOTHH) U HCTOPHYe-
cxyr. Hanpumep, BepOmoas! paciipoCTpaHEHbI HBIHE B ITYCTHIHAX A3HM —
HenTpanenoit (aByrop6eiii 6axrpuan) u Ilepeaneii (onHorop6eiit mpa-
mozep). Tak BoT, MaHawadTHas Groreorpadus Mpu3BaHa OTBETUTH HA
BOIIPOC O TOM, I04EMY BepOIIO/IBI KHUBYT B 30HE ITYCTHIHD (2 HE B CYOTpO-
NHYECKHX JIECAX WIIM, CKaXKEM, B Talire), a HCTOPUIECKAS — MOYeEMY Bep-
011061 PAacTIPOCTPAHEHB! JIMIIb B A3HH M OTCYTCTBYIOT B ABCTpaInH

 Ilaup, xotopyro aHrmiickue kopoiu B X-XI Bekax GBLIM BBIHYXIEHEI
BBULJIAYUBATH BUKUHIAM, PETYISAPHO BTOpraBIIMMCs Ha BpuraHckue ocTposa.
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u CesepHoit AMepuKe (e €CTh BIIOJHE BPOAC Obl NOAXOAANHE I HAX
MIYCTBIHM).

Bo3MOXHEIX BADHAHTOB TYT J(Ba: TO JIM BePOIIO/IbI 10 KAKMUM-TO IIPH-
YHHAM He JTOCTHIVIM 3TUX KOHTHHEHTOB, TO JIM OHHU 3[€Ch PaHbLIE XKHIIH,
HO BBIMepiIH. OJHAKO MOKHO JIM IPUHTH K OMPENEeICHHBIM HCTOP M -
Y€ CKHUM BbIBOJAM, NCXOMS JIHUIb U3 OCODCHHOCTEH HX COBP EMEH -
Horo pacrnpocrpaneHuda? Oka3siBaeTcs, MOXHO. Jlamel, Gimkaiiune
pOACTBeHHMKHU BepOIIONOB, pactipocTpaHeHsl B I0xHOH AMepuke, Tak
4TO KaKMM OBl IyTEM HM PACCENAINCH Mo30aeHo2Ue (XOTh U3 A3HMH B
[OxHyo AMepuky, xoTh Ha060poT — u3 IOxHOH AMepUKH B A3MI0),
MuHOBaTh CeBepHYI0O AMepUKY OHH HHKAaK He MonTH. COOTBETCTBEHHO,
Ha 3TOM MAaTEPUKE MO30JEHOTHE HABEPHAKA JKWIH, HO BBHIMEpIIH, a BOT
ABCTpaJIiM 3TOT MOAOTPAM, BUAMMO, HE JOCTUT — TaK XK€, KaK BCE TPO-
4ye IUTaneHTapHble MIEKONUTAomMe (KpoMe JeTyunx meiureit). Mcko-
[IAEMBIE HAXOKH IMTOATBEPKIAIOT 3Ty PEKOHCTPYKIHIO (BepOIIOAbI 1IPO-
nsouty B CeBepHOM AMePUKE U HCUE3JIM TaM COBCEM HEJABHO), OMHAKO
Tak OBIBacT JaJexo He BCerja.

JaBaiiTe noOneITaEMCA PEKOHCTPYHPOBATH MCTOPHUID CYMYATBIX, UC-
XOAS JIMLIb U3 UX COBPEMEHHOTO PAacNnpoCTpaHeHus — ABCTpaaus H
[Oxnaa Amepuka (onoccyM nponuk B CeBepHyt Amepuky u3 [OxHO#M
HeJaBHO, [0 MAHAMCKOMY MOCTY). B nipexHue rosp, Korna moloxkeHHe
MaTE€PUKOB TPUHAMAIOCH HEU3MEHHBIM, TPHUXOAIIOCH TIPEAIIONATaTh, 4TO
cymuarbic BO3HUKIM B CeBEpHOM IOy UIAPUH, 3aTeM [IPOHUKIIH B ABCT-
pamaio (13 Asun) u lIOxHYyI0 AMepuky (13 CeBepHOI), NOCIE YEro BhI-
MEpJIH Ha CEBEPHBIX MaTepHKax. [lo HEIHEIIHNM ke BpeMeHaM JTOrHYHO
IPENOI0KHTE, YTO TPy 3Ta HUKOIAA HE IPOHUKANIA HAa TEPPUTOPHIO
ApkToren (Hy, KpoMe omoccyma), Oyayud Ha OPOTSXKECHHH BCeil cBoei
HCTOPUH M30IMPOBAHHON Ha IOXKHBIX MaTepHKaX — TAK e, KaK, Hampu-
Mep, ((0XKHOAMEPUKAHCKUE KOMBITHBIC». OHA BO3HMKIIA B KOHLE MeJa,
xorfa gparmMenT IonaBansl, oObequusBmMi OxHy0 AMeprKy, ABCT-
pauIo 1 AHTapKTUY, GBI y’Ke H30IMPOBAH OT OCTAIBHOTO MUPA, U pac-
Ceaunach 1o HeMY IO J0LEHA, KOTAa OT Hero OTAeNHIach ABCTpaIHA.
HckonaeMele HaXOMKH, OAHAKO, PUCYIOT HHY10 KapTuHY. CyMuaTsie Aeii-
CTBHATEILHO TOABUINCH B IOXHOH AMepuKe B IO3MHEM MENY, a IOTOM
4epe3 AHTapKTUAY MPOHUKIN B ABCTPATHIO; HO POJAMHOM HX SABISAETCA
CeBepHas AMepHKa, OTKYA OHHU — Yepe3 I PeHIaHINI0 — 3aCEIUIH TaK-
xe 3anaauyro EBpasnio, rae JoXKHIM 10 HeoreHa, Tak U He IPOHUKHYB
1 B [Oro-Boctounyro Azuio, Hu B Appuky (puc. 62).

PaccmoTpenHas cuTyanus HanIIAHO ASMOHCTPHPYET iBa MoMeHTa. Bo-
TIEPBEIX, HACKOJILKO OMACHO B UICTOPHKO-OHOreorpadiuecKnx peKOHCTPYK-
LUAX ONMPATHCA JHIIL HA COBPEMEHHOE PaclpoCTpaHEeHHe CPYIibl (4To
nenaetcsa 6uoreorpadamu Cruiouss U psaomM). Bo-BTopeIxX, HACKOIBKO 3TH
PEKOHCTPYKLMH 3aBUCAT OT KOHUEIIMH, TOCTIONCTBYIOMMX B TEOJIOTHH, —
0 KOPPEKTHOCTH TAKMX KoHLenmi 6uoreorpagsi (ectecTBeHHo!) mpodec-
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Puc. 62. Teorpatduyeckas uCTopus cyMUaThixX: YTH pacce-
JIeHMs M3 LICHTPa IIPOUCXOKACHUS (110 NANCOHTONOTHYECKUM
nanHbIM) (110 Norman, 1994)

CHOHAJILHO CYIUTh HE MOTYT M BRIHYKAEHBI MHOTOE TPHUHUMATH «Ha BEPY».
B 3TOM cMBICIIE BecbMa TOKa3aTenbHa HCTOPHA U3yYEeHHS M3bIOHKTHB-
HBIX (Pa30pPBaHHBIX) TPAHCOKEAHMYECKHX apeaioB,

MHorue XMBOTHBIE H PACTEHHS PACHPOCTPAHEHEI JIMIIL HA KOKHBIX
OKOHEYHOCTAX MaTepHkoB HOxHOoro momyuiapus, pa3obIeHHBIX HEIHE
okeaHaMH (puc. 63). [IponcxoxaeHue 3TUX NUIBIOHKLKI H3aBHA HHT-
purosaio 6uoreorpadoB. B XIX Beke npeanomaranu, 4yTo 3TH XKHBEIE
CylleCTBA IPOHMKAIIH U3 OXHOH 4aCTH UX COBPEMEHHOTO apeasa B Apy-
TYIO 110 HEKHM «BPEMEHHBIM CYXOIYTHHLIM MOCTaM»» — OOIIMPHEIM y4a-
CTKaM CYIIH MEXKAY KOHTHHEHTaMH (PaclioNoxeHHe TOCIEAHNX CHMTA-
JIOCh TOTId HEM3MEHHEBIM), KOTOpPBIE BIIOCIEACTBHH NOIPY3HIHCH B OKeE-
ad. Tunuyneli IpEMep TAKOTo poAa PeKOHCTPYKuud — JleMypus,
THNOTETHYECKAA cylua B MHAMKCKOM OKeaHe, «co3qanHas» Ouoreorpa-
damu 1714 TOro, YTOOHI HANPAMYI «IpoBeCcTH» M3 Adpuku B Huauio
JIeMypOB, CIIOHOB, ITAHTOIMHOB U T. . Haio 3aMeTUTE, 4TO CTOPOHHUKH
3TOTO HAlpaBieHUsA OBICTPO BOLLIH BO BKYC M, 10 GAKOMY 3aMEHaHHIO
Y. JlapBuHa, IPUHSIIMCH NIeYb NOJ0OHBIE «BPEMEHHBIE MOCTEI», KAK OJTUHEL,
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Puc. 63. IIpumep 1XHONONYIIAPHOH AM3LIOHKLMM: PACTIPOCTPAHEHHE POLOB
NayKOB-apXeu] 10 COBPEMEHHBIM MAaTEPHKAM (@) H TIPH HAHECEHMMU €TI0 Ha Kap-
Ty ['onaBans! (6). Uckonaemsie pona (13 9011€HOBOTO GanTHHCKOTO SHTAPS U 3
1opel KazaxcraHa) NOMEYEHBI KPeCTUKOM
(o Ecekony, 1984)



XOTA HBIHE 3TH PEKOHCTPYKLHH NPEACTABIAIOT JIMUIb HCTOPUYECK AN
HHTepec (OHH, IOMHUMO BCETO MPOYEro, MPOTHBOPEYAT KOHLENUH H30-
CTa3uu), PallMOHAIILHOE 36PHO B HX «KOHCTATUPYIOLIEH 4acTu» onpese-
JeHHo coaepxkanocs. Tak, 6otannk [Ix. I'ykep (1860) Ha orpomHOM Ma-
TepHaje MPOAEMOHCTPUPOBANL BBHICOKOE SIUHCTBO OMOTHI MAaTEPHKOB
[OxHoro momymapus (BCnoMHIM HOTo(arycoBele Jieca Ha rore ABCTpa-
nuu, B Hosoit 3enanaun u 8 Ynim). Iocnenosarenu I'ykepa npeamnona-
raJid aBTOXTOHHOE (Ha MECTE CBOETO HBIHEITHErO pacipoCTpaHeH) ) pas-
BUTHE OHMOTHI IOXKHBIX KOHTHHEHTOB — M30JHPOBAHHBIX OT CEBEPHBIX H
COCIMHEHHBIX MeXIy COOOH HEKHMH CyXOITYTHBIMH CBS3SMH; PEAIIO-
JIarajgock, YT0 OJHMM M3 OCHOBHBIX HCTOYHMKOB (DOPMHUPOBAHHUS 3TOH
OMOTHI MOIIA CITYXKUTh AHTapKTHAA (€1Ie HE TIOKPHITas TOT/a JeAHHKOM
1 MMeBIIad CynecTBeHHO bonpiunii pa3mep, yeM HeiHe). HTak, B pamkax
3TOH KOHLETIINH OCHOBHOE BHUMaHHE yAeIsIIOCh eAUHCTBY KxKHOM 61o-
Thl H 00€CIIEYMBAIONIMM €€ MEXaHHU3MaM PaCCEICHHUS.

WHoii B3MIAA Ha IPHPOAY FOXKHOOMYUIAPHBIX AU3bIOHKIMH BEICKA-
3b1Ba1 300ior A. Yomrec (1876). On nonaran, 4To 0CHOBHbIE (HOPMOO6-
Pa3oBaTeNbHbIE IPOLECCH UAYT Ha OII0Ke CeBEPHBIX KOHTHHEHTOB, OTKY-
Aa Gosee MOJIOABIC U IPOABHHYThIE (DOPMBI XKHBOTHBIX H PACTEHHH OT-
TECHAIOT Oojee APEeBHUX M APXaHYHBIX BCE JAanblie K tory. [OxHble
OKOHEYHOCTH MaTepukoB IOxHOro nomyluapus SBIAIOTCA, TAKAM 06pa-
30M, «IIOCIEIHEN TMHIEH 000POHBD) ITHX PEIUKTOBBIX (COXPAHUBILHX-
ca oT 6osee APEBHHUX 3II0X) IPYIINI, KOTOPHIE B IPEKHAE BpeMeHa NMENH
ropasnio Goiee mWHPOKoe, OOBIYHO naHKOHMUHEHMANbHOE, PaCPOCTPa-
Henue. C 3TOM TOYKH 3pEHMA HET NMPUHUMINATLHOU Pa3HHIBl MEXLY
TPAHCOKEAHMYECKMMH AM3BIOHKIMAMHI U TU3BIOHKIHAMH, PACIIOIOKEH-
HEIMH Ha OJHOM MAaTepHKe (HAanpHMEp, eBPOMeHCKO-AaTbHEBOCTOYHEI-
MH, KaK Y JKEPIAHOK): H T€ U APyrue BO3HUKAIOT B PE3yJILTaTe COKpAme-
HHSA MCXOXHOTO apeajla U BEIMHUPAHHA «COCAMHUTENHHBIX 3BEHLEBY.
Konuenumo Yomneca (ee mozgHee Ha3Baad TeOPHEH «OTTECHEHHbIX
PEJIHKTOB») NOATBEPKAATH MCKOIIaeMble HAaXOJKH — MHOTHE «KpaiiHe
H3KHBIEY HBIHE JKHBOTHBIC M PACTEHHUS (apayKaphH, CarOBHHKH, JBOSKO-
AbILIAIHe pBIOBI, Oeckunegvie nmuysl U T. A.) AEHCTBUTEILHO 0OUTAIN
paHbllle Ha CeBepHBIX KOHTHHeHTax. [layku-apxenas: (puc. 63), Hanpu-
Mep, 6BLIM IEPBOHAYATIBHO OTKPBITHI B HCKOMTAEMOM COCTOSHHH —~ B 301(€-
HOBOM OanTHHCKOM SHTape, U JIULIb CIYCTA HECKOIBKO JECATKOB JIET B
[OxHoM nonymwapuy 65UIH HAHACHB! UX COBPEMEHHbIE MPEACTABUTEIH.
B pamkax 3Toli KOHUENMH (B OTIIMYHE OT I'YKEPOBCKOH) aKLIEHT IEPEHO-
CHJICS Ha aDXaW4HOCTh M PEIMKTOBBIH XapakTep HKHOU OHOTH,

Mogens Yomneca, xopomo 060CHOBaHHAs NATCOHTOIOrHUECKUMHI
JNAHHBEIMM U He BBOJAINASA TAKHX «HM30BITOYHBIX CYIIHOCTE» (1o Okka-
My), KaK CyXOTIyTHBIC MEXMAaTEPHUKOBBIE COEIUHEHHS HENOHATHOM reo-
JIOTHYECKOH IPUPOIBI, AOJITO CYUTAIACH [NIaBeHCTBYOmEH. OHaKO ¢ Tex
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0P, KaK B Te0JOTruH Bo3o01ajana TeKTOHUKA IUIMT, cpefin Ouoreorpa-
(0B BO3pOIHIICA MHTEPEC K TYKEPOBCKOW MOJENH: BeIb TENEPh YKe He
OBLIO HYX[bl BO3ABHIaTh MEXAY MATCPUKAMH KAKHE-TO «CYXOMYTHBIE
MOCTBI» — AOCTATOYHO CABHHYTH MEXAY co00l camMy MaTtepuku. JTa
MOJIeNIb TTO3BOJIAET PACCMATPHBATh Pa3HOOOPa3HEIE KKHOTIONY IapHEIe
JV3LIOHKIAN KaK [IPAMOMN pe3ysbTaT packosia JOHABaHEI U COXpaHEHUS
Ha ee Pa3olIEALIHNXCA B pe3yIsTaTe KOHTHHEHTAIBLHOTO Apeida pparMen-
Tax MpeACTaBHTENEH HEKOra €ANHON OHOTBI HTOr0 ME3030HCKOTO Mpa-
MaTepuka (pHc. 63, 6). I'ykepoBCckHe MOCTPOCHHS CUHTAKOT OAHHM M3
OCHOBHBIX MCTOYHHKOB Hambolee MONYIAPHOH HblHe OHoreorpaduue-
CKOM KOHIICIIIMH — BUKApHAHTHOH GHoreorpaguu. Ee 3a1a4a cocTouT B
TOM, 4TOOHI COIIACOBATE NOCJIEA0BATEILHOCTD BETBICHNAS urocenemu-
Yeck020 Opeéa TAKCOHA C PUCYEMOH reo(M3NKaMH TOCIIEI0BATEIBHOC-
TBIO PACXOXKICHUA PparMeHTOB [laHren.

OnvH 13 OCHOBOTIOJIOXKHHUKOB 3TOT0 HammpasieHus, SHToMoor JI. BpyH-
1wH (1966), nzyyan xoMapoB-3BoHLOB (Chironomidae) IOxHoro nomyia-
pust. OH oKa3al, YTO OHU PE3KO OTIMYHEI OT BCEX CEBEPOTIONYLIAPHBIX (4TO
OTP@XAeT JAABHIOK MX H30/LILMIO HAa TeppUTOpUH [OHIBAHEI); CpElH HOXK-
HBIX XupoHomuo Hanbomee apxanyHele, YKIOHAOMKUeCA, GopMbl 0OUTAIOT B
IOxHO# Adpuke, a Haubonee OIU3KKH MeXK Ty cODOH 0ONUTATET ABCTpATHH
u IOxHol AMepukH. DTa N0CIeA0BATENBHOCTD POACTBEHHBIX CBA3EH BIION-
HE COOTBETCTBYET NOPAIKY, B KOTOPOM pacXomuincek (hparments! [laHren:
paHbliIe BCEro Ipor3oILel packoi Ha JlaBpasuto u [oHnBaHy (TpHac), BHyT-
pr ToHBaHEI 3Ke TIOCIIEAOBATEIHLHO TEPSAIIHU CBA3b XPYT ¢ ApyroM (depe3 AH-
Tapkruay) IOxnas Adpuka (1opa), Hosas 3enanaus (Men), U HakoHel
Asctpanus u [OxHas AMepuka (301eH U omuroveH) (puc. 64). ITozxe Ta-
KHE TI0CJIeI0BATENLHOCTH OBUIM MIOCTPOEHE! ISl MHOXKECTBA KMXKHOIONY-
IIApHEBIX (TOHABAHCKHUX ) TPYILI, ITIABHBIM 00pa3oM Uil HACEKOMBIX H HHBIX
Ha3e¢MHBIX U IPECHOBOHBIX OECIIO3BOHOUHBIX.

Onnako BeCKHE NOATBEPKACHHUS MONYyYWIa B MOCIEAHEe BpeMA U
YOJUIECOBCKAs TEOPUA OTTECHEHHBIX PETHKTOBY. I10 Mepe 3ydeHuns me-
3030HCKHX M NAJICOreHOBLIX HACEKOMBIX CTAJO fCHO, YTO MHOTHE, ECIIH
He OONBIIMHCTBO, H3 «KpaliHe KXKHBIX» TPYII, KOTOPBIMH ONIEPUPYIOT
CTOPDOHHMKH BHKapUaHTHOH Ouoreorpaduu (B TOM YHCIE TE XUPOHOMHU-~
I, C KOTOPBIMH HMeJ [e710 bpyHauH), B 1eCTBUTENLHOCTH ObUIN pa-
Hee LIMPOKO pacnpocTpaHeHs! B CeBepHOM Tonmyliapuu. Eciau Mckath
COBPEMEHHEIE aHAJIOTH TOH 3HTOMO(ayHe, YTO CONEPKUTCA B BEpXHEMe-
noBeIX AuTapax Cubupu u Kanagel, To Ha mamats npuxoaut Hosas 3e-
nanausa. HaxanmusaeTcs Bce Goible apryMeHTOB B [IOJIB3Y TOTO, YTO K-
3oTHYeckas 61oTa, KOTopas 3aHAMAET HEIHE H30JIMPOBAHHBIE YYaCTKH Ha
KpalHeM [ore KKHBIX KOHTHHEHTOB, B Me3030¢ UMENa TOYTH BCECBET-
Hoe pacnpocTpaHenie. CTOPOHHUKH TEOPUH «OTTECHEHHEIX PETMKTOB)Y
He OTPULAKOT TOTO, YTO HEKOTOPhIE U3 KXKHONOIYILAPHEIX apealioB MOIIIN
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Puc. 64. Cxema, otpaxarouas
CTEHEHB POACTBA MEXY KOMa-
PpaMu-3BOHI[AMH, OOMTAIONIMMH
B IOxuoii Amepuxe (FOA), As-
crpasuu (AB), Hosoil 3enan-
auu (H3), Ha rore Appuxu (AD)
1 Ha O1OKe CEeBEPHBIX KOHTH-
HeHTOB, B JlaBpazuu (JIB). ITo-
PANOK BETBJECHUI KIanorpam-
MBI JIEHCTBUTENIBHO COBIANAET
C IIOPA/IKOM, B KOTOPOM TEPSLUIH
MExy coboii cBi3b ¢parmen-
1ol I1auren (no Brundin, 1966)

BO3HUKHYTH B pe3yJIsTate packona [OHIBaHbI M pacXOXeHud ee (hparMeH-
TOB. OHH JIMIUL NOJYEPKUBAIOT, YTO PACNO3HATH TAKHE CIIyYau CPEeau
AM3bIOHKIMHA, J0CTOBEPHO BO3HHUKIIUX B PE3YIbTAaTe BHIMUPAHHA «CBS-
3YHOUIUX 3BCHLEB» Ha CEBEPHBIX MAaTCPUKaX, B IPUHIUIIE HEBO3MOXKHO.
Mogenn Yomneca u I'ykepa, Bo3HHKIIHE U3 B 0OnieM-TO 4acTHOMN
npoGIEMBI IPOMCXOXKACHHA GHOTHI FOXKHBIX MaTEPHKOB U aK{EHTHPOBAB-
LIHe BHHMAHUE B IEPBOM CIIydae Ha €€ apXauyHoCmy 1 PEINKTOBOCTH, a
BO BTOPOM — Ha €€ €AMHCTBE (M 00ECNeYHBAIOMMX 3TO €AUHCTBO MeXa-
HU3Max), IO3Ke TPAHC(POPMUPOBAINCH B JIBE AIIETEPHATHBHBIC HAYYHBIE
TpaguUMH (HeuTo BPOJE «IHMHHUH I1naToHa» 1 «inHuM JleMOKpUTay» B aH-
THYHOH (QHIOCO(QUH, MPUBEALINX NO3AHEE K HACATU3MY U MaTepHaIIH3-
My). K 3TUM ABYM JIHHHSM B IpUHIHITE MOXKET BBITH CBEAEHO BCE MHOTO-
obpa3ue KOHUEMUUH ¥ MOJETIeH, CYIeCTBYIOMIHNX B HCTOPUYECKOH 61O-
reorpapun. OgHaKko 34ech (KaK W B MHBIX CIYy4asaX JUIMTEILHOTO
COCYIECTBOBAHMA HAYYHBIX KOHIEMI{UI) BOSHUKACT BlieyaTIEeHHE, YTO
«1uHUA Yojuiecay U «IuHus ['yKepay He 63aumouckiionanowu, a 63au-
MOO00ONnOAHUmMERbHbL: ORN TIPOCTO PACCMATPHBAIOT NPEAMET HCCIEA0Ba-
HHMA (apeall TAKCOHA) C Pa3HbIX CTOPOH H JIMILL B I1ape JaOT 0 HeM adex-
samuoe NPeACTaBIEHNEe. B rykepOBCKOH MOJIENH TaKCOH TPHHAMAETCA
KaK HeH3MeHHas JaHHOCTh, @ [IPeIMETOM aHajIM3a CTAHOBHUTCA €ro pac-
CelleHHue (IPerpajbl M MX NMPeOA0ICHHE); B YOJUIECOBCKOMU K€ MOJIENIH 1C-
CJIENYIOT TAKCOHOOOPa30BaHUE U BBIMHUPAHHE, T10J1arast pacceIuTeIbHEIIA
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IIPOLECC OTHOCHTENBHO MAJIOCYIECTBEHHOM JieTanblo. MOKHO CKa3ars,
YTO YOJIIECOBCKAA MOJAEIIb IIBITAETCS CHPOCI{UPOBATh BpeMS B IPOCTPaH-
CTBO, @ TYKCPOBCKAs — IPOCTPAHCTBO BO BpeM.

B cBoeii ncxoqHoM BepcHHM yoIIECOBCKAs MOZEIb IPEATIONAraa, 4To
OCHOBHOH LEHTp (opM0ooOpa3oBaHUs HAXOAMUTCA Ha OJIOKE CEBEPHBIX
KOHTHHEHTOB, OTKyZAa BCSAYECKas apXxauKa BBITecHAeTCA Ha tor. ITosxe,
OJIHAKO, CYIIECTBOBAHHE IO BCEH IUIaHETe €AMHOrO, €CIIH TaK MOXHO
CKa3aTh, «rpafueHTa apXxaudHOCTH» OT kora K ceBepy ObLI0 OTBEprHyTO;
B 4aCTHOCTH, OBIIO YCTAHOBIEHO, YTO NIPEACTABICHHA 0 IIy6OKO# Apes-
HOCTH ¥ KOHCEPBAaTHBHOCTH TPONIHUYECKOH OMOTEI HE COOTBETCTBYIOT [ei-
CTBUTEJILHOCTH (CM. maBy 13). Ha caMoM Jiesie peUKTH KOHIIEHTPUPY -
I0TCA BO BHETPOIIHYECKHUX 00IacTaX (INIaBHEIM 00pa3oM B cy6TPOTIHKAX)
oboux nomylapui, xota B HOxHOM, IO pALy NPHYHH, CHILHEE, YeEM B
CeBepHOM.

PenmMkToBEIH apean TakCoHa, pacpOCTPAHEHHOTO BO BHETPOIHYE-
CKHMX 007acTAX 000MX MONyLIaphi, Ha3bIBAOT OHOOIAPHBLIM HIA aM-
¢uTpOMHYECKHM. Apeall 3TOT MOXKET B JAJIbHEHILIEM NOABEPraThCs pas-
JTUYHBIM MOAMGHUKAUHUAM. YIIOMAHEM B 3TOH CBA3H NpPEAJIOKEHHYIO
K. 10. EcsroBriM (1984) Mopens «HpKyMIanmugGH4eCKoro JOMHHOY,
OCHOBaHHYIO Ha PaCIPOCTPAHEHUH COBPEMEeHHBIX U BRIMEPIIHX Oecrios-
BOHOYHEIX M pacTeHHH B TuxookeaHCckom perHoHe. OHa npecTaBiseT
coboH HedTo BpOAE «IEPHOANYECKOH CHCTEMbl» TpaHCHamu(QUUecKux
JU3BIOHKIHA: BCE HX BAPHAHTHI PACCMATPUBAIOTCS KaK MOCIIe0BATEIb-
HEIE CTaJMH COKpANIeHus eArHoro bunonapHoro apeana (puc. 65). Pe-
JYKIIHS CEBEPHOM €T0 «I0IbKWY (pPUC. 65, 6) U IOPOAUT TOT CAMBIN «TOH-
JBAHCKHUH apealD», KOTOPHIM OLIEPHPYET BUKapUaHTHas buoreorpadus. O6-
paTHas CMTyanus (PeAYKUMA FOXKHON «I0TpKm» — pUC. 65, 2) HabmogaeTcs
3aMETHO peXXe, OAHAKO CYIECTBYET H I{eJIBIH PAJX TAKCOHOB, BEIMEPIIHX
B lOxHOM nosrylapun 1 coxpaHuBIunxcs B CeBepHOM (TaKkoBBI, HAIIPH-
Mep, xeocmamole aM(QUOUH 1 HACEKOMBIE U3 OTPANOB 8epONi000K U ma-
paxanoceepuxos). HEKOTOpBIE aBTOPEI CBA3BIBAIOT 3TY ACHMMETPHIO [1PO-
CTO C XyAlIeH NaJeOHTOTOTHYECKOH N3YYEHHOCTBIO I03KHBIX MaTEPHKOB,
U JICACTBUTENBHO, 3a MMOCIEAHHE TOABI, TIOCIE OTKPBITHS KPYIHBIX MeC-
TOHAXOXKIECHHH ME3030HCKIX HACEKOMBIX B ABCTpanuu U bpasumnuuy, umc-
JI0 Cly4aeB JOKYMEHTHPOBAHHOTO BHIMHpaHUs B [oH1BaHe «1aBpa3uii-
CKHMX» TAKCOHOB BO3pOCIIO BiBoE!

Hrak, wiroueBoit npobiaeMoil 111 YONIeCOBCKOH CXeMbl OKa3biBAET-
cq MEXaHU3M 06pa3oBaHHA TAKOTO HCXOAHOTO apeana, U3 KOTOPOro MOX-
HO BBIBECTH BCE OCTAJbHEIE: OUNOIAPHOro, OUMOMAPHON TAphl «CECT-
PHHCKHX» TAKCOHOB (TaKOBEI, HanpuMep, OYKH U HOTO(Arycrl), WK ke
TAKOTO THIA PACIPOCTPaHeHHs, Koraa boiiee IPOABHHYTEIE CYDTAKCOHBI
IPUYPOYEHEI K TPOIIHKAM, a bollee apxanyHbIe — K BHETPOIIMYESCKUM 00-
nactaM. HeobxoarMoe U1 3TOro BEIMUpaHHEe TAKCOHA Ha TEPPUTOPHH
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Puc. 65. «Iupxymnainduyeckoe JOMHHOY - BEPOATHBI X0/ COKpauIeHns nep-
BOHAYaIIbHO €AMHOTC GUITONAPHOTO LM PKyMIIALMQUUIECKOro apeana. [ — rpynmna
IIPUCYTCTBYET B peruone, I1 — rpynma Beimepna; g — BHeTponuueckas Boctounas
Asus, 6 —3anan CeBepHo#t Amepuk, 8 — BocTOx CeBepHONl AMEPHKH, 2 — BHE-
Tponuieckas Ascrpanus, 0 — Hosas 3enanaus, e — BHeTponuyeckas [Oxuas
Awmepuka (110 Eskov, 1986)
ITpumepsl apeastos: / — mayku nogorpsaa Hypochilomorphae; 2 — xBolinsie pona Tsuga,
3 — nacexomele otpaga Grylloblattida; 4 - rurantckue canamanapsr Cryptobranchiidae;
5 — caramanpel ceMelictBa Ambistomatidae; 6 — kionsl ogotpsna Peloridiina; 7 — uper-
koBele ceMeiicTra Tetrachondraceae; 8 — ueTkoBble cemelicTBa Eucryphiaceae; 9 — py-
yelHukH ceMmelcTa Helicophiidae; /0 — xBoitnsie cemeiictaa Taxodiaceae; // — Haceko-
MbI€-BHCIOKPBIIKY pona Protochauloides; 12 — mayku-nTAUEsnbl ceMeiicTBa
Mecicobothriidae; /3 — naryuiku ceMeiicrsa Leiopelmidae; /4 — yseTkoBrle ceMeiicTsa
Lardisabalaceae; /5 — ckoprnioHHH1sl ceMeiicTBa Meropeidae

TPOIHKKOB — C 3aMEIleHAeM ero Honee MPOABUHYTHIMH (opMamu WK Ge3
TAKOBOTO ~ HAXOAMT OOBACHEHHE B JIBYX allkTEPHATHBHBIX MOJEIAX:
«IKBATOPHAJILHOM MOMIIBI» Y «30HANLHOM CTPATH(PHKA M.
«OKBaTOpHaIbHaA TOMNIA» (TEPMUH NPHHAAIECKNT D. JIapIMHTTOHY)
TPEANONATAET, YTO HMEHHO B TPONIMYECKHX IKOCHCTEMAX ¢ MX CTAOMIIL-
HOCTBIO CPEJbl K BBICOKHMM Pa3Ho00pa3ueM UJET OCTOAHHOE 1 Hanbo-
nee akTuBHOE (hopmMoobpazoBanue. [Ipr 3TOM PeNUKTH «BHIJABINBAIOT-
ca» (nomnal) ¥ Ha ceBep, U HA IOT 32 CYET KOHKYPEHIMH CO CTOPOHHI
Oomee MOOABIX, TPOABHUHYTHIX TAKCOHOB. Hanbostee 3apeplieHHBIA BH
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ata Mozenb npuobpena B pabore C. B. Meitena (1987), ocHoBanHol Ha
naneo6oTaHudeckoM Mareprane. OH IOKa3all, YTo B TE4EHHE MaNe030s
HOYTH BCE HAAPOAOBhIE TAKCOHEI BEICIINX PACTEHMIA ITOABIIAINCE B FKBa-
TOPHAJILHOM Ti0ACE B 6ollee IPEeBHUX CTPATUrpaQUIECKHX CIOAX, M 32
Cro NpeaenaMy, u, CIeA0BaTeIbHO, HMEIOT SKBATOPHUATLHOE TIPOMCXOK-
AcHUe; HarpuUMep, TOMUHMpYIonHe B [oHaBaHe 1 AHrapue rocconTe-
PUEBBIC ¥ KOPAAUTHI IEPBOHAYAIBLHO BO3HUKIM B Tponukax EBpamepun
(cM. rnasy 9).

VIMeHHO TPONHYECKHii MOAC ABIAETCA NIABHOW apeHOil MaKpo3BO-
MIOUNOHHBIX CoObITHA. OTciona chopMUPOBABIIAECS TAKCOHBI NIPH TIO-
TEIUICHUAX «PAaCTEKAOTCA» BO BHE3KBaTOpHanbHble npoTsl (Meien
Ha3BaJ 3T0 PUTOCHPETUHIOM — 110 AHAJIOTHH CO CIPEJHUHTOM OKEaHM-
4ECKOTO JIHA), TA€ IPH MOCIIEAY FOIIHUX OXOIOAAHUAX OHH TMGO BRIMUPA-
I0T, 1100 3BONOLMOHUPYIOT B Goiice Y3KHX (0OBIYHO BHYTPHPOAOBBIX)
TaKCOHOMMYECKHX PaMKax; JUIA BHETPOITHYECKHUX 00IacTeil Ha npoTsaxe-
HUM BCEH MCTOPHH XaPaKTEPHO IINTEIBHOE NEPEKUBAHUE APXAUUECKHX
(opm (BHETponmmuecKkoe mepcHcTHpOBanue). [Ipy 3TOM nponece 3ToT
CTPOTO OXHOHAIPABICHHBIN: BCeneHHs OOpealbHbIX IPyNn B TPONMKH
NpH NOXOIOJAHUAX HE POUCXOAMT HUKOrAa (pHC. 66). IpuunHy noBel-
WICHHOW HHTEHCHBHOCTH Maxkpo3eoioyuy B Tponukax MeileH Buzen B
TOM, 4TO 3[€Ch OY€Hb CHIbHA OHOTHYeCKas KOHKYPEHLHA, HO 3aT0 OC-
nabnena HensbuparenpHas abHOTHYECKAs KOMIIOHEHTa oT6opa (XOMIox,
3aCyXM U T. 1.). B pe3ynsTate ecTecTBeHHBIH 0TOOp MEHEE KECTKO, YEM B
MHBIX MECTax, BRIOPAaKOBBIBACT KPYNHBIE MOP(OIOrHYECKHE HOBALHH,
AaBas LIAHC «HEPCIEKTHBHLIM MOHCTpaM» (TepmuH P. TonsqmMuaTa,
1940).

AJIETEPHATUBHBIA B3NIAJ HAa IPUPOAY aM(HUTPOTIMYECKHMX ApeasoB
BoickaspiBan B. B. Xepuxun (1978). On ocHoBaH Ha ToM, 4TO B Me30-
30€ ¥ paHHEM NaJleOreHe KIMMaTHYeCKas 30HAIBHOCTh B €€ COBpEMEH-
HOM BHJIC OTCYTCTBOBAJIA M KJINMAT IPAKTHYECKH 110 BCEH IIaHeTe OBLI
6nM30K K HelHEIIHEMY Cy6TponHyeckoMy. B koHue maneorena mpou3oui-
Ja KINMAaTHYeCKas MEPeCTPOMKa, B PE3yNbTaTe KOTOPOH TEIIO CTalo
pacnpeenaTbCs 10 NOBEPXHOCTH MIaHETHl MeHee PAaBHOMEPHO: Ha IO-
JIOCAX CTAJIO 3aMETHO XOJIOAHEE, YEM NIPEKAE, a HAa IKBATOPE — kKapUe.
B uTore eauny1o «TennoyMepeHHo-CyOTponuuecKy oy 6UOTY 3eMIIH OX-
BaTHWJI IPOLECC «30HANLHOM CTpaTH(UKAIMNy»; OH 3aKIHYAJICA B TOM,
4TO B 3KBATOPHANIBHBIX U TPUIOIAPHBIX IHPOTAX (II€ CMECHHUIICS KJIMMAaT)
HAYAIUCh IKOCUCTEMHEIE IEPECTPONKH, MPUBEAIINE K JOCTATOYHO Mac-
COBOMY BBIMHUPAHHIO ME3030HCKHMX U PAHHENIATCOTeHOBBIX IPYIIIL. DTH
TPYNIIbl MIMEJIN HAWTYYIIKE INAHCHl BEDKUTH B IBYX aM(UTPONHYECKHX
«KOJIbL@X» C CyOTPONUYECKHUM U TEIIOYMEPEHHBIM KJIMMATOM, FOCTION-
CTBOBABIINM paHee 10 BCEH IUIAHETE — IIe OHU Y NIOHBIHE CYIECTBY IOT
B CTaTyCe PEJIMKTOB (CM. Takxke rasy 13).

10 - 3604 249
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CpaBHeHHeE MOJIeNeH «IKBaTOPUAIEHOMN IIOMIIB U «30HATBHOH cTpa-
TH(QUKALUW) [T03BOJIAET HIPUATH K JOCTAaTOYHO HEOXKHJAHHOMY BEIBOAY
O TOM, YTO OHH B ACHCTBHTEIHHOCTH He albTEPHATHBHEL, a B3aWMOJIO-
nonuutensHel. bonee Toro, K. 0. EckxoseiM (1994) Op1a npeyioxkeHa
1 oboburaronsas ux koHuenuus. OHa COCTOUT B TOM, 4TO €AMHBII Mexa-
HU3M MEHEHOBCKOTO «()UTOCHPENVHTa» MOXKET paboTaTh B pa3IMuHBIX
PEKVMaX, AUKTYEMBIX BHEIIHUMH (MaKpOKIMMaTHICCKUMH) YCIOBUSAMH,
U «3KBAaTOpHAIbHAS [IOMIIa» €CTh [IPOCTO OMUH U3 ITHX pabouyux pexu-
MoB. PUTOCNIpeIUHT MOHUMAaeTCs 3/1ech KaK JIOKalTH3alst MaKpOIBOJIIO-
[MOHHBIX IPOIECCOB (BEAYLINX K BOZHUKHOBCHHIO HOBEIX TAKCOHORB) B
Tex paiioHax 3emiH, I7ie KIMMaTHYeCcKHe ycIoBUs Hanbolee Oiaronpu-
ATHH ¥, COOTBETCTBEHHO, abMOTHYECKas KOMIIOHEHTa €CTECTBEHHOTO
orbopa Hanbonee ocnabieHa; OTCIONA 3aTeM IPOUCXOAUT OJHOHAIIPAB-
JICHHOE «pacTeKaHue» TAKCOHOB B palloHHI ¢ osee xkecTkoit abHoTHKO,
T/€ 3TH TPYIIIBI MOTYT BEDKHBATE U [10CJIE CBOETO BEIMUPAHUS B HCXOA-
HBIX paionax. PuTocnpeyHr, TakuM 00pa3oM, JOIKEH ITIOPOXKAATE Le-
JbIA PAN «TPAJUCHTOB apXaudHOCTH»: TYMHUJHO-apUIHBIA, paBHUHHO-
BBICOKOTOPHEIH, OKeaHHYeCKO-KOHTHHEHTANBHEIA U 1. 1. O/Hako B 310-
XM PE3KO BEIpaXKEHHOM MINPOTHOM 30HAJIBHOCTH KHMarta (T. €. B KPHOIPHI)
Ha BCEX HMX HAKJIaJBIBACTCA MOUIHCHIINHA 5KBaTOpHAIBHO-IONSAPHEIH
TeMIIEPaTypPHHEIH TPaJieHT, KOTOPHI HU3BOJUT X A0 «TPaJHCHTOB BTO-
pOTo [OpsAAKa» U 3aTyILIEBEIBACT UX CYlIECTBOBAHUE.

WMeHHO B 3TH IIeproAE! GUTOCHPEIUHT U paboTaeT B peXXKUME «IKBa-
TOpHaJIbHOR OMIIEI». B 3mox# e ¢ ocabieHHO# NIMPOTHOI 30HATBHO-
CTBIO (TEPMO3PHI) LIEHTPHI (opMooOpa3oBaHKs HE JIOKATH30BAaHHI B JK-
BaTOpPHANBHOH 30HE, a bonee auddy3HO pacpesiesieHE! 110 Beeil I1aHe-
te. Uncno HapymeHui ycraHoBineHHoN MeiieHOM 3aKOHOMEPHOCTH B
CTpaTHrpadMuECKOM paclpeeIeHNH WICHOB TAKCOHA (B HU3KUX HIKPO-
TaxX OHU MOABISAIOTCA B 00Jiee IPEBHUX CIIOSX, YeM B BBICOKHX) JIOJDKHO
3aMETHO BO3PacTaTh B a30HAJIBHEIC SII0XH. AHaIu3 paclpene/IeHus Io-
3[IHEIAIE030UCKHUX H ME3030HCKUX Py HACEKOMBIX MOATBEPAMI, YTO
B L[EJIOM 3TO JeiicTBuTeNnbHO Tak. Ilporecce ke nepexosna 6roTs 3emiau
OT «IIOJTUTPAJIUCHTHOTOY» COCTOSHUSA (a30HANBHEIC 3II0XH) K «MOHOIpa-
JUEHTHOMY» (30HAJIBHBIEC 3IIOXH) IPOHCXOAUT B COOTBETCTBUH C MOJIC-
JBIO «30HANBHOMR cTpaTHduKaiym». UTak, QUTOCIPENUHT — 3TO YHHBEP-
CaJbHEIH MexaHu3M ¢ropo- U dayHoTeHe3a; OH UMeeT TpU peKrnMa pa-
6OTEI, OIpeAeIsIEMBIX I00ATBHBIM TEPMUYECKUM I'PaJINCHTOM, H PEXKHUMBL
3TH QOPMHPYIOT 3aMKHY THIH TPEXWICHHBIH UK «IKBATOPHAIBHAS IIOM-
na» (o3xHUM Maneo3oi, kpuospa) — «uddy3HEE EHTPH popmoobpa-
30BaHMA» (Me3030H — paHHUH MaNeoreH, TepMoIpa) — «30HaIBHas CTpa-
T KA (I03AHUH [TAIEOTeH) — CHOBA «3IKBaTOpHAIIbHAs TToMIIay (Heo-
TeH, KpHo3pa) U T. JI.
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buorpaguyeckuii ciioBapb

ATACCHC (Agassiz) XKan Jlyn (1807 ~ 1873) — mmeiinapckuit ecre-
crBoucnsitarens (¢ 1846 8 CHIA). Yuenuk u nocienosarens XK. Kiosse,
[IPOTHBHHK 3BOIIOIMOHHON Teopru Y. JlapsuHa. Tpys! IO HCKOMTaeMBIM
U coBpeMeHHBIM prifam. OIMH U3 co3nareneit JISTHUKOBOH TEOPUH.
AJUIEP (Adler) Ansdpen (1870 — 1937) — aBcTpuiickuii Bpad-rcuxu-
aTp ¥ ncuxoisorl. YueHuk 3. ®peitga. OcHOBaTE)Nb NIKOJIB «HHIUBHILY-
IBHOM IICHXOJIOTHHY.

AJIBBAPEC (Alvarez) Jlync Yourep (1911 — 1988) — amepuxanckuii
¢busnk, HoOenenckuit naypear (1968). Tpyasl o TEOpHH PE30HAHCOB.
BBIIBHHYI acTEPOUIHYIO THIIOTE3y MAacCOBHIX BEIMUPaHUI.

APPEHHYC (Arrhenius) Csanre Asryct (1859 — 1927) — mBenckuit
¢usnkoxuMuk, Hobenenckuit naypear (1903). Tpynsr no xuMudeckoit
kuHeTHke. Co31aTeNlb TEOPHH AIEKTPOIUTHYECKOH IMCCOLMAIINY, OXUH
U3 co3nareleil TUIOoTe3bl TAHCICPMHUH.

APXMME] (oxono 287 — 212 110 K. 3.) — IpeBHErpeYecKUil MaTeMaTHK
U QU3MK.

BAKJIEH]] (Buckland) Yunesam (1784 — 1856) — anmmumiickuit Teosor,
reoJIor ¥ MUHEpaJor. JWIIOBHAINCT, IEpEIleANINi Ha DIAIHATHCTCKHIC
MO3UIIUH.

BEKKEPEJIb (Becquerel) Antyan Anpu (1852 — 1908) — dpanuys-
ckuit ¢pusmk, Hobenesckuii aypear (1903). OTKpBII €CTECTBEHHYIO pa-
IH0aKTHUBHOCTE COIEH ypaHa.

BEJIOYCOB Bopuc ITaBnosuy (1893 — 1970) — poccuiickuil XUMUK.
OTkpBUI aBTOKOJIeOaTeIbHEIC peakiit («XMMHYECKHE JaChI»).

BEPT Jles CemeHoBmnd (1876 — 1950) — poccuiickuii Guonor u reorpad.
Tpynb! 10 TMMHOIOTHH, KIUMAaTOJIOTHH, HXTHOJIOTHH, (HU3NIECKOH Teo-
rpaduu.

BEPKHEP (Berkner) JTnoiin (1905 ~ 1967) — aMepHKaHCKHiA reopu3uK,
aBTOP THIOTE3Hl «KHCJIOPOJHOIO KOHTPOJIS.

BEPHAJI (Bemal) dxon decmonn (1901 — 1971) — anmmuitckuit dusvk u
¢unocod. Tpyar: 10 pEHTTEHOCTPYKTYPHOMY aHAIM3Y H 10 HAyKOBEICHHIO.

BEPHY JLIA (Bernoulli) Jauunn (1700 — 1782) — meitnapckuit gpu-
3MK, OJIMH U3 cO3/(aTesel TUAPOAUHAMUKH.
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BETE (Bethe) I'anc Ans6pexr (p. 1906) — nemenkuii dpusuk (¢ 1935 B
CIA), nobenenckwuii naypear (1967). Ykazan Haubonee BEpOSTHBIC K-
7Bl TEPMOSACPHEIX PEaKiMH, sBISIOMMecs HCTOYHHKAMH BHYTPH3Be3JI-
HOM SHEpPTHH.

BOJIBIIMAH (Boltzmann) Jlroxsur (1844 — 1906) — apcTpuitckuii gu-
3MK, OJIMH M3 OCHOBaTeNeil cTaTHCTHIECKON QHU3UKK 1 HU3HYECKON KH-
HETHKH.

BOMOH, 311 e Bombw (Elie de Beaumont) Xan Batucr Jleokc — dpas-
1y3cKHii reoyor. Beigenwi ocHoBHble 310X ropoobpasosanus (TepunH-
ckyrw, Kanenonckyro, JlapaMuiicKy10), BELABHHY/I KOHTPAKIIMOHHYIO Te-
OPHIO OpPOTEHE3a.

BPYH/IUH (Brundin) Jlapc — mBeqcKui 3HTOMOJIOT, CHENHAIMCT 11O
CHCTEMAaTHKE JBYKDPHIIBIX U [10 HCTOpHYECKOR Ouoreorpaduu.

BPYHO (Bruno) xxopnano (1548 — 1600) — uranssHckuit Gprtocod-
MaTepHAJHCT.

BPIOKHEP (Bruckner) Onpapa (1862 — 1927) — HeMeuKuil KIMMaro-
JIOT, I0Ka3aBIIMH HEOJ(HOKPATHOCTD IJICHCTOLCHOBEIX OJICICHEHHUH.

BPIOH (Brunhes) bephap (1876 — 1910) — ¢paHuy3sckwuii reohusuk, ot-
KpPBIBIINH sIBJIeHHE NPSMOR U oOpaTHO HaMarHWYEHHOCTH WU3BEPIKECH-
HBIX IIOPOJI.

BYP3UH Muxaun Bopucosnu (p. 1957) — poccuiickuii maneoHToNnor,
CIEHUAINCT M0 MUKpodoccminaM u IpeBHeHIMM (1okeMOpHiicKM)
¢hopMaM XKH3HHU.

BIKOH (Bacon) ®pancuc (1561-1626) — anmuiickuii grnocod-mate-
PHAITHCT.

BAFIII?.EKKEP (Weizsacker) Kapn ®puapux dou (p. 1912) — nemen-
kit pusuk u acrpoHom. IIpennoxun (cosmectHo ¢ I A. Bere) cxemy
TEPMOSNEPHEIX PEaKIMi, ABIAIOWUXCS UCTOYHUKAMH BHYTPHU3BE3IHON
3HEPruH. ABTOP OZHOM U3 KOCMOTOHMYECKHX KOHUEIIH.

BEI'EHEP (Wegener) Anbbpex Jlotap (1880 — 1930) — Hemenxuii reo-
(GH3UK ¥ METEOPOJIOT. ABTOP TEOpHH Jipeiiha KOHTHHEHTOB — [IEPBOH Bep-
cur MobrusMa.,

BEUWH (Wine) ®pexepyk — aHmIHACKUI Te0dH3MK, OKMH U3 Co3areeit
COBPEMECHHON TEKTOHHKH IUTUT.

BEPHA JICKHH Binagumup HeanoBuu (1863 — 1945) — poccuii-
CKHUl FeOXMMHK, OCHOBaTeNb OMOTEeOXUMHUH, OJUH U3 co3jaTelneil co-
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BpeMeHHOH KoHuenuuu 6mocdepn. INoaxepxunan runoresy mnau-
CIIEPMHUH.

BE3E (Woese) Kapn — amepuxanckuit Mukpobuonor. Beygenun camo-
CTOSTEJIBHOE LAPCTBO «apXeOaKTEepHuy.

BUJIEHKHH Bopuc Sxosnesud (p. 1937) — poccuiickuit ruapobuonor
(ueine B M3panie), crienranucT o o6opoTy BeuiecTsa H 3HEPTHU B MOp-
CKHX 3KOCHCTEMaX.

BOJILTEPPA (Volterra) Buro (1860 — 1940) — uranbsHckuii MaTeMa-
THK. Tpynsl mo MareMaTtudeckoil gusnke U MHTErpo-nudpepeHnraib-
HBIM ypaBHeHUAM. HekoTopErie 13 3THX ypaBHEHHH 0Ka3aluch IPpUITOKHI-
MBI K OIIMCAHHUIO CIOXKHBIX OHOJOTHYIECKUX [IPOLECCOB.

BOPOBBEBA SOwmunus HeanosHa (p. 1934) — poccuiickuit 300i10r, crre-
IMAJTHCT 10 CPaBHUTEIFHONR aHATOMHIH U ITAJICOHTOJIOT M KUCTEHEPHIX PHIO.

FA}IJIEFI (Hadley) Ixon (1682 — 1744) — anmiuniickuit puU3MK, ONTHK U
acTpoHoM. [Ipennoxnn ofHy U3 epBEIX Mojeneit arMochepHOH UPKY-
JSIMH.

TAJMJIENA (Galilei) I'annneo (1564 — 1642) — nTanbsHCKUI yUEHBIH,
OIIMH U3 co3jiaTesel TOUHOTO eCTeCTBO3HAHHUA.

IEKKEJIb (Haeckel) Opucrt (1834 — 1919) — nemenxuii 6uosor-
3BOJIOLHOHUCT. [Ipe1oknI nepBoe «PoJoCIOBHOE JPEBO» JKHUBOT-
HOTO MHUpa, BEIJIBUHYJ TEOPUIO IPOUCXONKAEHNS MHOTOKJIETOYHEIX OT
IBYCIOHHOTO IpenKa (TacTpyisl), chopMyIupoBan GHoreHeTHYe-
CKHUM 3aKOH.

rEKCJIH (Huxley) Tomac I'enpu (1825 — 1895) — anruiickuit 6uostor-
3BONIOLHUOHKCT. [IpUBeJI CpaBHHUTEIEHO-aHATOMUYECKHE 0Ka3aTeIbCTBA
POJICTBA YeJIOBEKa U BEICIIMX 00€3bsH, ¢IMHCTBA CTPOCHHS Yepena Beex
II03BOHOYHBIX.

rEJBMIOJIbI] (Helmholtz) I'epman JTroxsur (1821 — 1894) — nemen-
KU €CTECTBOMCHBITAaTENb. Tpyasl no ¢usuke, bnodursnke u usnono-
ruu. MareMarideckn 000CHOBAJ 3aKOH COXpaHEHHS 3HEpTHH, pa3pado-
TaJl TEPMOJMHAMHYECKYIO TEOPHIO XHMHUYECKHX IPOLECCOB; BIECPBHIE
H3MEPUI CKOPOCTh pacHpOCTPaHEHUS HEPBHOTO UMITYJIbCa, 3aJI0KUII OC-
HOBBI (PU3HOJIOTHH 3PCHUS M CITyXa.

r'HIsiPOB Mepkypuii Cepreesud (1912 — 1985) — poccuiickwii 300501
¥ 9KOJIOT, OJIUH M3 CO3HaTeNeH OYBEHHON 300JI0THH.

[IECCHEP (Glessner) Maprun (1906 - 1989) — aBcTpuiickuii Teoor
1 naneonrtosor (¢ 1938 B ApcTpanun), creuHagkcT MO0 APEBHEHIIHNM
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(noxeMOpHiicKUM ¥ KeMOPHICKMM) OpraHu3MaM, OJUH K3 NEPBHX HC-
clreoBaTeNe SnaKapckol (ayHbL.

THUJIOBCKAS Mapuna BopucosHa (p. 1939) — poccuiickuii naneoH-
TOJIOT, CIELHAJIMCT 110 JPEBHECHIIUM (J10KeMOPUHCKIIM) OpraHu3MaM.

TOJBAAHCKHUY Buranuit Hocudosny (p. 1923) — poccuiickuit pu-
3uKOXUMHUK. OCHOBHBIE TPYAHI 110 AIEPHOH XuMHHK. BEIABUHYI THIIOTE3Y
BO3HUKHOBEHUS XUPAIBHOH YUCTOTHL.

rOJBAIMUANT (Goldschmidt) Puxapt (1878 — 1958) — HeMenkuit
6uonor, reretdk (¢ 1936 B CIHA). CTOpoHHHUK CynIeCTBOBAHHUS CalbTa-
[MOHHBIX CKaYKOB B IIPHpOJIE.

TOVYJJ (Gould) Crusen xeit (p. 1941) — amepukanckuil naneosTo-
JIOT, aBTOP JONOIHAIONICH KIaCCUYECKUI JapBUHU3M KOHLEIIHH «IIPE-
PHIBUCTOTO PAaBHOBECHSA.

I'PAXKIAHKHH Hmutpuit Bnagumuposuy (p. 1971) — pocceuniickuit
IaJICOHTOJIOT (HEIHE B BennkoOpuTannu), CrienualInet 1o ApeBHeRnmm
(noxeMOpuitckuM) opraHu3MaM.

I'YKEP (Hooker) Ixo3ed Honrtou (1817 — 1911) — anmniickuii 6ora-
HUK, aBTOp MEPBOH CUCTEMBI L[BETKOBBIX PAcTCHUH, JI0BeICHHOU 10 po-
noB. BerBuHyi 6roreorpaduecKkyo runoTe3y o NpAMBIX CBA3AX MEX-
ay ¢uropamu KoHTHHEHTOB FOXKHOTO Hosyurapus.

I'IOUrEHC (Huygens) Xpucruan (1629 — 1695) — nunepnanackuit
y4eHbf. Tpynsl o ¢u3snke (BoJHOBas TEOPHUS CBETA), ONITHKE, ACTPOHO-
MHH U MaTeMaTHKe (TEOpHs BEPOATHOCTEMH).

JAPBMH (Darwin) Yapns Po6epr (1809 — 1882) — anniuiickuil ecre-
CTBOMCIIBITATENb, CO3AATENb TECOPHH BOTIOLUHM OPTaHHYECKOIO MUpa Ha
OCHOBE €CTECTBEHHOTO O0TOOpa (IapBUHU3M).

JATTOH (Dutton) Knapenc Onsapn (1841 — 1912) — amepukaHckuii
Te0JI0T ¥ CEHCMOJIOT, OAMH U3 Co3Aarelel KOHICHIUY U30CTa3uy,

HAKHAHC (Jeans) xefimc Xonsyx (1877 — 1946) — anmuiickuit Gpusuk
v acTpodusuk. Tpyasl 10 KHHETHYECKOH TEOPHUH Ta30B, IO CTPOEHHUIO U
3BOJIFOLMH 3BE3] U TyMaHHOCTEH.

JOHH (Donn) YunbsM — aMEepPUKaHCKHI KIMMATOJOT, CIEIHATNCT I10
JICXHUKOBEIM 3I10XaM.

EBKJII/iI[ (IIT B. mo H. 3.) — ApeBHeTPEYECKUit MaTeMaTuK.

ECBKOB Kupmmwt I0peesny (p. 1956) — poccuiickuii 300107, crienua-
JICT IO TIayKooOPa3HEIM U 110 HCTOpHYecKoii GHoreorpaduu.
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E®PEMOB Msan Auronosuu (1907 — 1972) — POCCHHCKHI TEONIOT U
naneoHTonor, ueeaenonarens Cubupu 1 Mouronuu. Tpyas! o aHaro-
MUH ¥ 3BOJIOLMH 3Bepo3yOrix suiepoB. OcHoBare)b TaOHOMHHU — HAyKH
0 3aKOHOMEPHOCTAX NONAaJaHUs OPraHH3MOB B [aJICOHTOIOTHUECKYIO
JETOIUCE.

KEPUXVH Brnagnmup Bacunbesuy (1945 — 2001) — poccuiickuit ma-
neoHTonor. TpyJpl Mo UCKONAeMbIM HaCEKOMBIM M I1aJICO3KOJIOTHH, II0
o0UIMM 3aKOHOMEPHOCTSAM 3KOCHCTEMHBIX KpHU3HCOB mpolnioro. Oanu
U3 co3larelied TEOPUH CPEIHEMEIOBOTO KpH3Hca.

JKYPABJIEB Annpeii Opsesuu (p. 1958) — poccuitckuii maneoHTonor,
CIIEIHAJIUCT 110 (ayHe U cTpaTurpadiu keMOpHs, [0 ITATCOIKONIOTHH.

3ABAP3UH Ieopruii Anexcannposuu (p. 1933) — poccuiickuii Mukpo-
OUOJI0T, CIEUHATHCT 110 PYHKIHOHMPOBAHUIO MUKPOOHKIX COOOUIECTB B
HACTOSIIIEM U B IIPOLLIOM H [10 MX TEOXMMHYECKOH POJIH.

3EMJIAXEP (Seilacher) Anons¢ (p. 1925) — HeMenkui 1maaeoHTONOT,
CIIELMAACT 10 JpeBHEeHIINM (1oKeMOpHUICKIM) OpraHu3MaM; OCHOBO-
TIOJIOXKHHUK U3YYCHUS CJIENOB, OCTaBICHHEIX HCKOIAEMbIMH OPTaHHU3-
MaMH.

3K0CC (Suess) Onyapn (1831 — 1914) — ascTpuiickuii reosor. O606un
IPEeJCTAaBICHNAS O CTPOCHHMH ¥ Pa3BUTHU 3EMHOM KOPBI Ha OCHOBE KOH-
TPaKI[MOHHOH THIIOTE3BI.

HNBAXHEHKO Muxaun ®enocheBud (p. 1947) — poccuiicknit majeox-
TOJIOT, CIIEIHATHCT 10 HCKONIAEMBIM PENITHINSM.

HOPIAHCKHWH Huxonaii Huxonacsuy (p. 1938) — poccuitckuii 61o-
nor. Tpys! 110 aHATOMKUHU Y 3BOJIIOIHH YETKOCTHOTO allllapaTa 3éMHOBO/I-
HBIX ¥ [IPECMBIKAOUHXCH.

KAJIAHJA J3E Huxonaii Hukonaesuu (p. 1939) — poccuiickuii nane-
OHTOJIOT, CIEUUATNCT 10 MaJTCO3IKOJIOTHH U MCTOpHUecKoi Groreorpa-

¢un.

KAMIIHJIOB Muxaun Muxaiinosuu (1910 — 1979) — poccuitckuit Te-
HeTHk, yuenuk U. . lImansray3ena. Tpyas! 10 TEOPUH 3BOIIOLIUH, 110-
NyISIMOHHON TeHeTHKe, (PeHOreHETHKE.

KAPHO (Carnot) Canu (1796 — 1832) — dpanuysckuil GDU3MK U MHXKeE-
HEP, OJIUH K3 co3jiaTeneH TEPMOJIMHAMHUKH.
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KACTJIEP (Kastler) [enpu — aMeprkaHckHil 61oxuMuK. Briepsrie npu-
JIOKWII K TIpolieccaM IpeBpalieHHs HYKICHHOBHIX KHCIOT METOJABI TEO-
pHuH HHpOpMAIIUH.

KEMIIBEJLJI (Campbell) C. — ameprikaHCKH# TaJICOHTONOT U [1aJI€0Te0-
XVM¥K, CIEIHATHCT 10 HCKOIIAeMEBIM [I0YBaM.

KJAY]L (Claud) ITpectoH (p. 1912) — ameprkaHCKH DAJICOHTOIOT, CIIe-
LMAITICT 110 MUKPO(OCCHIINSM, OJIMH 13 IEPBHIX HCCIEN0BATENEH IOKEM-
Opusi.

KJIUMOHTOBMY IOpuit Jbposnu (p. 1924) — poccuiickuit Qpu3nx,
CIIELHAIIKCT 110 CTaTUCTHYECKOH (PU3MKE U TEPMOIHAMHUKE.

KJAY3HUYC (Clausius) Pygonsd HOmuyc (1822 — 1888) — Hemexuit
¢GU3MK, ONUH U3 co3jarencit TEPMOIUHAMUKNA ¥ MOJEKYJISpPHO-KHHETH-
geckol Teopuu. Iloanepxupan runoTesy «TemioBoi cMepT BeeneHHoly.

KOPHOJIMC (Coriolis) Tocras acrap (1792 — 1843) — panmysckuit
¢n3ux. TpyAB! IO TEOPHH OTHOCUTENIBHOTO JBHKCHHUS.

KOPJIUCC (Corliss) J[>0oH ~ aMepUKaHCKHH IPOTHCTOJIOT, CIISIHaTUCT
0 OJHOKJIETOYHBIM (OKUBOTHBEIMY, aBTOP KOHI[EMIIAH «MHOTOTKaHEeBBIX
OpTaHHU3MOBY.

KPACHUJIOB Banentun Abpamosnu (p. 1937) — poccuiickuii reonor u
naneHTonor (HeiHe B M3panne), cienuanuct no crtparurpaguu Me3osos,
HCKONAeMbIM PAcTEHUSAM H 110 TEOPHH HBOJIIOIHH.

KPEBC (Krebs) Xanc Anonsd (1900 — 1981) — Hemenxuii OHOXUMUK
(c 1933 B Benuxobpuranun), HobeneBcknit naypear (1953). Tpyas! o
0bMeHy ymieBoxoB. OQnucal OCHOBHBIE PeaKuyy a3poOHOro OKUCIeHMS —
LUK TpUKapOOoHOBHIX K1cIoT (1uki Kpebca) 1 OpHUTHHOBEIHN MK CHH-
Te3a MOYEBHHEL.

KPHLIOB Hrops Huxonaesuy (1932 — 1990) — poccuiickuii reosnor u
HaJICOHTOJIOT, CHELHAIKCT o crpoMaronuTtam. [Ipexioxun nepsyro ec-
TECTBEHHYIO KIacCU(UKAIMIO CTPOMATOJIUTOB, IPHIOKHUB K PEKOHCTPYK-
MU HX 00JIMKa METOIBI IPOCKTUBHOM reOMETPHH.

KYPOYKHH Errenunii Huxonaesuu (p. 1940) — poccuiickuil naneos-
TOJIOT, CHELUAINCT 110 HCKOIIAEMBIM NTHIAM.

K3JLIYA (Caillois) Poxe (1913 — 1978) — dpaniy3ckuil HCTOPHUK U
¢unocod, nocienoparesns M. Xed3unru.

K3PPOJLI (Carroll) Pobept — xaHaIcKiH 0ane0HTOJIOT, CISIHAIUCT 10
CPaBHHUTEIBHOH aHaTOMHH ¥ QUIOTCHNH nasieo3oickux ampubuii u pen-
THJIHH.
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KIOPU (Curie) ITeep (1859 — 1906) — dpannysckuit Gpu3nK, onMH 13
cosnareiicil y4eHHS 0 PaJHOaKTHBHOCTH.

JIABJIOK (Lovelock) [ixeiimMe — anmmiickuil XMMUK u pusiocod, aBTop
koHuenuuu «l'em», paccmarpuBaroleil 06uTacMyI0 IUIAHETY B KaUeCTBE
aHajiora >KMBOI'O OpraHU3Ma.

JATPAHXK (Lagrange) Xo3ed Jlyn (1736 — 1813) — ¢ppanmysckuii mMa-
TCMaTHK U MeXaHuK. Tpyasl Mo BapuaniMOHHOMY MCYMCIICHHIO, MATEMa-
TUYCCKOMY aHaTH3y, AMQOEPECHIIHAIBHBIM YPABHCHHAM,

JAMEJD (Lyell) Yapn3 (1797 — 1875) — anmuiickuil ¢CTECTBOMCIIBITA-
TEJIb, ONMH M3 CO3/aTeNIcH COBPEMEHHOI reosioruun. B nporusosec Teo-
pUM KaTacTpod pa3BUNI yUCHHE O MCIJICHHOM M HEIPEPHIBHOM M3MEHe-
HHMH 3¢MHOM TOBEPXHOCTH NOJ[ BIUSAHUCM MOCTOSHHBIX EOMOrHYECKUX
(dakKTOpOB.

JAILIAC (Laplace) ITeep Cumon (1749 - 1827) — dpanuysckuii u-
3UK, aCTPOHOM M MaTeMaTuK. Knaccuueckue Tpyasl 10 TEOpHH BEpPOAT-
HOCTeH 1 HebecHoM MexaHuke. Co3narelb OfHOM U3 MEPBBIX KOCMOIO-
HU4YCCKUX Teopuil. [IpeacTaBuTEIh MEXaHUCTHYECKOI'O AETEPMUHH3MA.

JOBAYEBCKHUM Hukonait Usanosuy (1792 - 1856) — poccuiickuit
MaTeMaTHK, CO3AaTeNb HeEeBKINA0BOM reoMeTpun (reoMerpus Jlobaues-
CKOT0).

JOTKA (Lotka) Andpen Ixeitme (1880 — 1949) — ameprkaHckuil Ma-
TeMaTuk. CoBMecTHO ¢ B. Bonkreppoii (1 He3aBuCHMMO OT HETO) NpeyIo-
KHJI CHCTEMY THQQEPEHIMATLHBIX YPaBHCHHH /IS OIIMCAHHUS OTHOILIE-
HHA MEXy XMITHUKOM H JKCPTBOM.

JISIITYHOB Aunexceit Anppeesny (1911 — 1973) — poccuiickuii Mate-
Matuk. Tpyasl o Teopun QyHKIHH, T0 MATEMATHYECKMM BOMPOCAM KH-
OCPHETHKH M JIMHIBUCTHKH.

MAK-MEHAMMH (McMenamin) Mapk — aMepMKaHCKH NaJeoHTO-
JIOT, CHCIUAIHKCT 110 JOKEMOPUHCKHM U KEeMOPHICKHM OpraHu3MaM.

MAKCBEJLT (Maxwell) xefime Kaepk (1831 — 1879) — anrnuiickuit
u3uk, cosnarenb KIacCHICCKOH eKTpoanHaMuku. Tpyas! mo ctathc-
THYCCKON QU3MKE U TEPMOAMHAMUKE. YCTAHOBHJI CTATHCTHYECKOE pac-
NIpENe/ICHHE MOJIEKYJI 10 CKOPOCTSAM B COCTOSSHHH TEPMOJHHAMHYCCKOTO
paBHOBCCHA («pacnpenelcHine Makcsesiay).

MAPI'YJIUC (Margulis) JIunn (p. 1938) — aMepukaHCKHIl IPOTHCTO-
JIOT, cO31aTe/Ib COBPEMEHHOM BEpCHHU TCOPUH CUMOHOIEHE3A.
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MAPKC (Marx) Kapn (1818 — 1883) — HeMenukuil 3KoHOMHCT, Guiio-
co¢ n nonutuk (¢ 1849 B JlonnoHe), co3nareab TPyAOBOH TCOPHH CTO-
uMoctH. [Tpuioxui auanekruieckuid Meton 'erens x Moaenauposa-
HUIO UCTOPHYECKHX mpolueccoB. OCHOBaTEIb KOMMYHHCTHYECKOIO
JBDKCHHUS.

MA PIIAJLJT (Marshall) JTappu — aMepHKaHCKHiT T€0MOT; aBTOP THTIOTE-
3Bl «KHCJIOPOTHOIO KOHTPOJIS».

MENEH Cepreii BuktopoBuu (1935 — 1987) — poccuiickuit naneonTo-
nor. Tpynsl no nancobotanuke, Gurorcorpaguu U TEOPUU IBOMIOIHH.
IMpunepKuBancs OQHONH U3 «HE-NAPBUHOBCKHX» TCOPHH DBOJIIOLIHH,
HOMOTCHe3a.

MEPEXKOBCKHH Koncrantun Cepreeud (1855 — 1921) — poccuid-
ckuil 6nosor. Tpyabl M0 abIrONIOrHH, CHCTEMATUKE OECIO3BOHOUHBIX,
antpononorny. OnuH U3 co3aareieit Tecopur CHMOHOTEHE3a.

MMJIAHKOBHY (Milankovic) Munytuu (1879 — 1958) — rorocias-
CKHMI MaTeMaTHK W aCTPOHOM, BBIABHHYBLIKH H 000CHOBaBIIMA acTpo-
HOMHYCCKYH TCOPHIO JICTHUKOBBIX JIIOX.

MUJJIEP (Miller) Cronmn Jno#x (p. 1930) — aMepuxanckuil 6noxu-
MuK. BriepBeie 0CYIIECTBHII CHHTE3 IPOCTBIX OPraHHUECKHX MOICKYJT U3
HECOPraHH4YECKHUX BEUIECTB.

MOPIHU (Morley) Jloypenc — kaHaaCKu# I'e0hH3NK, OOTHH U3 CO31aTe-
Nieil COBPEMCHHON TCKTOHUKY IUIHT.

MOXOPOBUUYMY (Mohorovicic) Angpeii (1857 — 1936) — rorocias-
CKUH reoH3HK B ceHCMONIOT. YCTAaHOBHUII HAJTMYKME IPAHHUITBI pa3jea MexX-
My 3CMHOM KOpo# U MaHTHCH 3eMan («IOBEPXHOCTH MOXOPOBHYHYAY).

MYJBTOH (Moulton) ®oppect Peit (1872 — 1951) — amepuxaHckuil
acTPOHOM, OJMH W3 aBTOPOB IUIAHCTC3HMANBHOH THUIOTC3Bl TPOMCXOK-
neuust CoMHEYHOH CHCTEMBI.

MYPUYMCOH (Murchison) Ponepuk MmMnu (1792 — 1871) — aHmiuii-
CKHi1 TeosIor 1 NACOHTOJIOL. Beinennn cuitypcekyro, 1€BOHCKYIO M EPM-
CKYIO CHCTEMBI.

M3TbIO3 (Matthews) Jpym (p. 1931) — anrnuiickuii reodusnk, ogun
U3 CO3aTelICii COBPEMEHHON TEKTOHHKH IUINT.

HEMMAH (Neumann) Jixon (Snom) don (1903 — 1957) — Benrepckuit
mateMatuk (¢ 1930 B CIIIA). Tpyns! no QyHKIHOHAIBHOMY AHANIU3Y H
teopun urp. OnuH U3 cosnareicii KHOEPHETHKH.
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HOJLJIb (Knoll) Suapro — aMepHKaHCKHii TAJI€OHTO/IOL, CIIELHUAIHKCT 110
MHKPO(OCCHIIMAM M ATEOr€OXUMHUH.

HBIOTOH (Newton) Heaak (1643 — 1727) — aHrmuiicKkuil MaTEMaTHK,
acTPOHOM M (QHU3HK, CO3IATENb KJIACCHYCCKOM MEXAHMKH.

OBPYYEB Biagumup Adanacsesuy (1863 - 1956) — poccwuiickuii reo-
nor u reorpad, uccienosatens Cubupn u IllentpancHolt A3uu, ux reo-
JOrH4ecKOr0 CTPOEHUS U TIONE3HBIX HCKOMAEMBIX.

OKKAM (Ockham) Yunbam (1285 — 1349) — anrnuiickuit dunocod n
noruk (¢ 1328 B Mronxene). CHopMynupoBaHHBIH UM METONOJOrHYC-
CKHil TPHHIMUI «HEYMHOXXCHHUS CYIITHOCTEH CBEpX HEOOXOXUMOT0Y TIONY-
g1 Ha3BaHue «OputBel OKKaMay.

OJICOH (Olson) 3sepert (1910 — 1993) — aMepuKaHCKHIA TAJIEOHTOION,
CIIELHaIACT M0 Naneo30HCKMM aMpHOUAM H PEITHIIUSM.

OITAPHH Anckcannp Upanosuu (1894 — 1980) — poccuiickuii Guoxu-
MHK. BEIABHHY)I THIIOTE3y BOSHUKHOBCHHUS JKM3HH Ha 3eMiie U3 Koarep-
BaTHBIX Kamnesb.

MACTEP (Pasteur) Jlyu (1822 — 1895) — dpanuy3ckuii 61o10r 1 Xu-
MHK, CO3/1aT€/Ib COBPEMEHHOH MUKPOOHOJIOTHH, HMMYHOJOTHH H CTEPEO-
XHUMHUH.

IIEHK (Penck) Ans6pext (1858 — 1945) — HeMeukwuii reomopdornor u
reorpad. Jloxazan HEOXHOKPATHOCTH MUICHCTOLIEHOBBIX OJICACHCHHU.

IIOHOMAPEHKO Anckcanap Ieopruesny (p. 1938) — poccuiickuit
NaJeOHTO/IO!, CICIUANUCT M0 HCKOMIaeMBbIM HaCEKOMBIM H IO Mane03Ko-
JIOTHH.

MOIIIIEP (Popper) Kapn Paiimynn (1902 — 1994) — aBctpuiickuii u-
nocod, noruk u connodor (¢c1937 8 Hoso#t 3enanauu, ¢ 1945 8 Benu-
KOOpHTaHHuH). BEIABHHYI NPUHIAT GabCHGHLUAPYEMOCTH (OIIPOBEPXKH-
MOCTH), COIVIACHO KOTOPOMY KPUTEPUIl HayuyHOCTH TEOPHUH ONpPECISET-
¢S BO3MOXHOCTBIO €€ OTIPOBEPKECHHA ONBITHHIM MyTeM. AHTHMAapKCHCT.

IPATOXKUH (Prigogine) Unbs Pomanosuy (p. 1917) — Genbruiickui
(GH3UKOXMMUK PYCCKOTO IIPOUCXOXKAeHH, HoOeneBckuit naypear (1977),
OIMH M3 co3jaTellell TepMOAMHAMHKH HEPABHOBECHBIX MPOLIECCOB.

PA3YMOBCKMM Cranncias Muxaiinosny (1929 - 1983) — poccuii-
ckuil reo6oTaHukK U puToreorpad, co3xaTeb COBPEMEHHOM BEPCHH TEO-
PHH MOHOKIIUMaKca.
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PAUTHEP (Reitner) MoaxuM — HeMELKHH 3001101, CHENUAINCT MO CO-
BPCMEHHBIM H HCKOIIAEMBIM I'yOKaM.

PAHKOPH (Runcorn) Crannu Keiit (p. 1922) — anrnuiickuii reopusuxk,
OZIMH U3 CO3/1aTelic COBPEMEHHOH TEKTOHHKM IUIHT.

PAHHETI'AP (Runnegar) Bproc — aMepukaHCKHI TTaJCOHTONOT, clienya-
JTUCT 110 MUKPODOCCHITHAM U MOJICKYIISPHON OHONOrMH MCKOTTaeMBIX Opra-
HH3MOB.

PACHUIBIH Anexcannp [TaBnoBuy (p. 1936) — poccuiickuil nanecon-
TOJIOT;, CTIELIMAIUCT TI0 HCKOMAaeMbIM HACEKOMBIM U 10 TEOPHH 3BOJIOIIHH
W TCOPHHU CHCTEMATHKH.

PAYTUAH Anckcanap Cepreesud (p. 1949) — poccuiickuil majacoHTo-
JI0T, CMICHHATUCT 10 MCKOTIAGMBIM MTO3BOHOYHBIM, M0 TajicobHoreorpa-
¢$uU ¥ TCOPHHU IBONIOIHH.

PECCE.JI (Russell) T eapu Hoppnc (1877 — 1957) — aMepukaHCKuil acT-
POHOM H acTpodHU3MK, CO3AaTEIb OQHON M3 NMEPBBIX TCOPHUH DBONIIOIHHU
3BE3A.

PETAJIJIK (Retallack) I'peropu — aMepukaHCKHiH Fe0IOr M CCAMMEH-
TOJIOL, CIICHAIHCT IO MaJcONoYBaM.

PUYAPIACOH (Richardson) [[)oH — anruickuii naneoboTaHuK, cle-
LHMATKCT [0 PaHHENaJC030HCKUM HCKOMIACMBIM CIIOpaM M 1o Koppels-
IIHH MOPCKHMX U KOHTHHCHTAJIBHBIX OTAOKCHHUH.

PO3AHOB Anexkceit Opserud (p. 1936) — poccuiickuil reoor u nane-
OHTOJIOI, CTICHUATHCT No cTparurpaduu keMOpus u keMOpHicKol rpa-
HHIIE, 110 MaJCOTCOXHMHHU H 110 MHKPOGOCCHIIUAM.

POMEP (Romer) Andpen Wepsyn (1894 — 1973) — amepukanckuii 300-
J10T ¥ naneoHTosor. Knaccudeckue Tpyzbl 1o CpaBHUTENIPHOH aHAaTOMHH
¥ TTAJICOHTOION UM TTO3BOHOYHBIX, 1O MMPOHCXOKACHUIO U PAaHHEH 3BOITIO-
LIMH TETPAIOA.

CHMIICOH (Simpson) Jixopmk Teitmopxa (1902 — 1984) — amepukan-
Cckuii nascoHToNon Tpynpl O HCKOTIAEMBIM MIIEKOITUTAIOIIMM H 110 TEOPHH
sBomronnd. OauH U3 co3narenci CoBpeMEHHOM BEpCHU JapBHHH3MA — «CHH-
TETUYECKOH TEOPUH IBONIIOLIHMY.

CKOTT (Scott) Pobept @onkon (1868 — 1912) — anrnuiickuil uccieno-
BaTenb AHTtapkTuiasl. PykoBoamn skcneannued k KOxkHOMy momocy, B
xoze koTopoil morud.

CMMT (Smith) [[>xoH — aHMIMACKKH 300101, OTKPBIBIINH COBPEMEHHBIX
KHCTEIEPBIX PhIO.
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COPOXTHH Ouier T eoprueBud (p. 1927) — poccuiickuit reopusmk, crie-
LMATUCT TI0 MOJAEIMPOBAHHUIO NIPOLIECCOB B3aUMOACHCTBHS THTOCHEDHI,
ruppocdepsl U aTMOCQEPBI.

CIIPHMIT (Sprigg) Pemxunany (1919 — 1994) — aBcTpanuiickuii reosior
1 NaJICOHTOJION, OTKPBIBATE/b ¥ TIEPBBIA HCCIIEOBATENb JOKEMOPHIICKHX
XKHBOTHBIX (3AHaKapcKas ¢ayHa).

CTEBBUHC (Stebbins) pxopmx Jlexssipa (1906 — 2000) — amepukan-
CkMi 60TaHMK, CICLMATHCT 10 TEOPUH IBOJIIOLMH, CPABHUTEIBHOM aHa-
TOMHMH M NAJICOHTONIOI M PACTEHHA.

CTEHO (Steno) Hukonayc (1638 — 1686) — narckuil €CTECTBOMCIIBITA-
Te/b. TPyABl 110 I€0NIOrMH, KPUCTANIOTPAQHH ¥ AaHATOMHUH.

CYH BOUI'O - xuTaiicKuii MaIecoHTOIOT, OTKPHIBIIMIA MAKPOCKOIIHYC-
CKyI0 IpoTepo30iicKyio (ayHy (xaliHaHbCKas GHOTA).

TAIIIAH (Tappan) XeneH — aMEpHKaHCKH MAICOHTOJIOL, CIIELUATUCT
0 MUKPO(OCCHINIM (300- U QUTOIIAHKTOHY).

TATAPHHOB Jlcouun [Terpouy (p. 1926) — poccuiickuit najeoHTO-
JIOY, CHCIHMAHCT 110 HCKOMAaeMbIM PENTUIIMAM, B OCHOBHOM TEPOMOPd-
HBIM. [Ipeanoxuna cTaByIo KIACCHYECKOH CXeMy «TapajlieNsHOM MaM-
MaJH3aiMi TEPHONOHTOBY.

TUMO®EEB-PECOBCKMI Hrxonaii Biagumuposuy (1900 — 1981) —
POCCHACKMH I'¢HETHK, OMH U3 CO3JaTe/IeH COBPEMCHHON BEPCHH 1apBH-
HH3Ma — ((CHHTCTH‘{CCKOﬁ TCOPHUH 3BOJIOIIHUHU .

TOMCOH (Thomson) Yumssm, gopn Kenseun (Kelvin) (1824 — 1907) -
anrnmuickui usuk. Tpynasl no TepMonMHAMHUKE, [0 TCOPUH dICKTPHYC-
CKMX M MarHUTHBIX ABIcHU. [Ipeanoxun abcomoTHyO KAty TeMIepa-
Typ (wkana KensBuHa). Pasnens runortesy naHCIEpMHEH.

TYT'APUHOB Apkannii Sxosneud (1880 — 1948) - poccuiickuii reo-
rpad u opaurosnor, uecnenoparenab Cubupu. Tpyast mo apxeonoruu, 6o-
TaHMKE, OPHHUTOJIOIHH, 10 MO3AHEUETBEPTHYHEIM MTO3BOHOUHBIM.,

YOJUIEC (Wallace) Andpen Paccen (1823 — 1913) — anmuiickuii 300-
JOr ¥ HCCIeN0BaTeNb TPOMUKOB, ONUH M3 co3maTeneid 6uoreorpadumu.
Onnospemenno ¢ Y. JlapBHHOM (M HE3aBUCHMO OT HET'0) CO3/aJ TEOPHIO
3BOJIIOLMH HA OCHOBE €CTECTBEHHOr0 0TOOpA.

(DAMI/iHHBIH Anppeit Cepreesuy (1835 — 1918) — poccniickuit pu-
3uojor pacteHui. Jlokazaa CUMOHOTHYECKYIO TIPHPOAY THUIAHHHUKOB,
BICPBBIC BBIABHUHY MMIOTE3y CHMOHOICHE3a.
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(DEﬂéHKHH Muxaunn Anekcannposud (p. 1946) — poccuiickuil nane-
OHTOJIOL, CTICIHANKUCT M0 APCBHEHIIMM (1OKeMOPHICKHUM) OpraHH3MaM.

POKC (Fox) Cunneit (1912 - 1998) - amepukanckuii 6noxumuk. Ocy-
IeCTBII Oe3MAaTPHUHBIH CHHTE3 MOMUIICTITHAOB, CXOHBIH C TEM, YTO MOT
HUMETh MECTO B NPOLIECCE BO3HUKHOBCHHS KHU3HH.

OOYJIM (Fouley) Puyapy — aHIIHHACKHHA aHTPOIOJIOT, CNCIHATIHUCT 10
NAJICOAHTPOIONIOTHH.

®PEN]I (Freud) 3urmynn (1856 — 1939) — actpuiickuii Bpau-ncuxu-
aTp ¥ INCHXOJIOL, OCHOBATE/b ICHX0AHAIN3A.

XEMEPIAJI (Heyerdahl) Typ (p. 1914) — HopBexcKkuii 3THOrpad u ap-
xeonor. JIng nonTBepxACHUS CBOCH TCOPHH 3aceleHHs OCTPOBOB Thxo-
ro OKeaHa U3 AMEPHKH IPOAEIIA 3TOT My Th HA IUIOTY, ABIAIOIIEMCS KO-
IIHEH MHKCKUX MOPCKHX TUIOTOB.

XEPBEPT (Herbert) ®pank (1920 — 1986) — aMepHKaHCKUil UcaTeNb.

XECC (Hess) lappu (1906 — 1969) - amepukaHcKuii reoQu3uK, OOUH U3
co3are/icit COBpCMCHHOH TCKTOHHKH IUIHT.

XOJAEMH (Haldane) Jixou Cxott (1860 — 1936) — anrmuiickuii duauo-
JIOT. BBIABUHYI TUIIOTE3Y NMPOUCXOKEHHUS KU3HH, CXOAHYI0 C THIIOTE-
30#1t A. . OnapuHa.

XOTTOH (Hotton) [Io0H - 10kHOaQPpHKAHCKHIT MTAICOHTOJIOT, CIICIHa-
JMCT IO HCKOMAEMBIM PENTHIINAM.

YEMBEPJIEH (Chamberlin) Tomac (1843 — 1928) — aMmepukanckui reo-
JIOT ¥ reopU3HK, OIMH U3 AaBTOPOB INIAHETE3UMAIBHON THIIOTE3BI IPOHC-
xoxkaeHns CoJTHEYHON CHCTEMBI,

IIATTOH (Chatton) 3ayapa — gpaHiy3ckuii mpoTHcToIor Been Tep-
MHHBI «IIPOKAPHOTEI» U «IYKAPHOTBI».

HIEHBOPH (Schoenborn) YunbsMm — aMeprKkaHCKHi IeoIoT U NaJIcOH-
TOJIOT, CHEIHANIKUCT 110 JOKeMOPHIO.

HIMHAAT Otto HOnbesuy (1891 — 1956) — poccuiickuil yueHbIH U He-
cienoBaredb ApkTukH. Tpyasl o BeicieH anrebpe (Teopus rpynm). AB-
TOp KOCMOIOHHYECKOH I'MIOTEe3bl, Mo koTopoi ConHeyHas cucteMa 06-
pa3oBajach B pE3yNbTaTe KOHACHCALMH OKOJIOCOIHEYHOTI'0 I'a30-IBLIEBO-
ro obnaxa.

IOII® (Schopf) YunesM — aMepUKaHCKHHA TaJICOHTONOL, COCHMATINCT
0 MUKPOGOCCHIHSIM TOKEMOPHS.
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LIPEJUHTEP, L pénunrep (Schrodinger) Opeun (1887 — 1961) — ap-
cTpuickuil ¢u3uk, HobeneBckuid naypear (1933), onun u3 cosparenci
KBaHTOBOJ MEXaHUKH.

3JUIMHI TOH (Eddington) Aptyp Crannu (1882 — 1944) — anruid-
CKHMH acCTPOHOM H acTpou3uK. Tpyasl HO TEOpHH BHYTPEHHET'O CTPOCHHS
1 3BOJIOLMH 3BE3]1, IO TEOPHH OTHOCHTEIBHOCTH H PEISTUBUCTCKOH KOC-
MOTOHHH.

SUTEH (Eigen) Manodpen (p. 1927) — HeMeukuii Gpu3nkoxXuMHk, HoOe-
nesckuil naypear (1967). Tpyasl o 6uokaTanusy 1 MOJICKYJIspHOH OHO-
JIOTHH.

SUHIITEMH (Einstein) Ans6epr (1879 — 1955) — Hemewxuii Gpusnk-
teopeTuk (¢ 1933 B CIIIA), HobeneBckuii naypear (1921), oxuH U3 ocHo-
BaTeJich coBpeMcHHON Qu3uku, co3aaTels YacTHOH 1 obuiei Teopuu oT-
HOCHTEJIBHOCTH.

I IE BOMOH — cm. Bomon.

) 111571 (Ashby) Yunssm Poce (1903 — 1972) — anruiickuil Hefipodu-
34u0NI0T ¥ 6MO(HU3NK, OAMH U3 co3pareliell KUOEpHETHKH.

IOMHT (Ewing) Mopuc (1906 — 1974) — aMepuKaHCKUH KIHMATONOL,
CTIENMATUCT 1O TCTHUKOBBIM 3IIOXaM.

SATHIINH Anekcannp Jleonunosuy (1911 — 1999) — poccuiickuii reo-
nor. Tpyzsl Mo TCKTOHUKE, TUTONOI HH, TTOIC3HBIM HCKOIIAEMBIM.



CaoBaps TepMUHOB

ABHOTEHE3 - 006pa3oBaHHEC OPraHUMYECKUX COCAHHECHUH, pacTpocT-
PaHCHHBIX B XMBOW MpPUPOAE, BHE opraHusMa 6e3 yyactus GpepMEHTOB
(BO3HHKHOBEHHE JKHBOT'O U3 HEKHBOTI'0); OAHA U3 COBPEMEHHBIX FHITOTE3
IPOUCXOKACHHS JKH3HH.

ABTOTPO®BbI, aBToTpOQHBIC OPraHi3Mbl — OPraHH3MbI, CIOCOBHbBIC
CaMOCTOSTEIbHO CHHTC3HPOBAaTh OPraHUYECKUE BEIECTBA U3 HEOpraHU-
4ECKHX, HCTIONB3Ys SHEPTHIO GOTOCHHTE3A (homompogel) WIH OKHCIIH-
TEJIbHO-BOCCTAHOBUTCIBHBIX XHMHYCCKHX Peakuuil (xemompoguol).
CM. Taxxe [ emepompogbl.

AJJATITAITHUS - npucniocobnenue cTpoeHUst U GYHKIMH OpraHU3MOB
K YCJIOBUAM HX CylICCTBOBAHMA.

AI[EKBATHBIFI - BIIOJIHC COOTBCTCTBYIOIIMMH, COBNIaAAONHH.

AMOUBUOTHYECKMI — cBs3anHbIi ¢ KM3HBIO KAK B BOJE, TaK U
Ha Cyll¢.

AHAJIOTHSI - cxoxcTBO B KakoM-1M00 OTHOIICHUH MEKY NIpeAMETa-
MH, SIBICHUSAMH HJIH TOHATHAMH.

AHABP(')BBI, aHa3pOOHBIE OPraHA3MBI — OPTaHH3MBI, CTIOCOOHBIC XKUTh
1 Pa3BUBATBCA B aHAdPOOHBIX YCIOBHUSX, T. €. IPU OTCYTCTBHH CBOOO-
Horo kucjiopona. K anaspo6aM OTHOCHTCS YacThb MHKPOOPIaHHU3MOB.
CM. Takxe A3pobul.

AHEMO®UWJINS - npucnocobIeHHOCT [IBETKOB PaCTCHUH K OIbLIE-
HUIO [IpH [TIOMOIIIH BETpa.

AHTHUIIMKJIOH - KpynHOMacuiTabHast o01acTb BEICOKOTO atMochep-
HOT'O JABJICHMS ¢ LMPKYNIsAMEH Bo3xyXa o yacoBoi crpenke B Ceep-
HOM NOJYIIAPHH U MPOTHB 4acoBod cTpenku — B I0xkHOM, co crabsiMu
BETpaMu U MalloobnayHoi noronod. CM. takxke L{uxion.

AHTO®UIUSI - npucnocobNeHHOCT Pa3IHYHEIX KHUBOTHBIX K CBi-
35M C [[BETKaMH.

APUJTHBIA KJIMMAT — inmar, XapakTepusyomuics nmpeobaananu-
€M HCNapeHHs HajJ aTMOCQEPHBIMHM OCaAKaMH, 4TO CO3AacT ACPUUUT
BJIard, T. €. CyXOH KJIMMAar ¢ BBICOKMMH TEMIIEpaTypaMH BO3fyXa H Ma-
JIBIM KOJTMYECTBOM aTMOC(EPHBIX 0CaJKOB (B MyCTBIHAX H MOMYIyCTHI-
HiX). CM. Takxe [ ymMuonsli kaumam.
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APXAMYHOCTS - 4YEPTHI, CBUACTC/IBCTBYIONIME O APEBHOCTH OpTa-
HHU3Ma WIH OHOTEL.

ACIIEKT — Touka 3peHus, ¢ KOTOPOil pacCMaTpUBACTCs MIPEAMET, sBJIC-
HME WM TIOHATHE.

ACOUKCHBI - HENPUI'OAHBIN I ABIXaHHUA W3-3a HEAOCTATOYHOCTH
KHCJIOpOja.

A3POBBI, aspOOHBIC OpPraHN3Mbl — OPraHM3MBI, CIIOCOOHbBIE KUTh H
Pa3BUBATLCA TOJABKO B a3POOHBIX YCIIOBHSX, T. €. IPH HAJIMYUM CBOOOS-
HOI'o KucJIopona. AspobaMu ABISIOTCS SKMBOTHBIE, PACTCHHS M YacTh
MHKpPOOPraHu3MoB. CM. Takxke Anaspobul.

BEHTOC — coBOKyNHOCTD >XHMBBIX OpI'aHM3MOB, OOHTAIONIMX Ha JHE
BOJIOCMOB (Ha IPYHTE U B IPYHTE).

BUOTI'EHBI, 610rénnsle 3MeMEHTBI — XMMUYCCKUE DIEMEHTBI, HEMpe-
MCHHO BXOJIAIINE B COCTAB KMBBIX OPTaHH3MOB (yIJIEpOJ, KUCIOPOL, a30T,
cepa u zap.).

BHOC®EPA - obacts pacnpocTpaHeHus xu3HU Ha 3emie. CocTas,
CTPYKTypa M JHEpreTHKa OHOCQEphl ONpeACIsOTCS [TIaBHBIM 00pa3oM
NpONLION /WK COBPEMEHHOM ACATENBHOCTBIO )KUBBIX OPIraHHU3MOB.

BUOTA - ncTopiyecku ClI0XKHBIIAsACH COBOKYITHOCTD XHBBIX OpraHU3-
MOB, 00bEAMHEHHBIX 00mIcH OONACTBIO PACIPOCTPAHCHUS M BPEMEHEM
CYI[ECTBOBaHHS.

BPOXEHMUE — nponece GEepMEHTATHBHOIO HETIOJHOIO OKHCIICHUS Y-
JIEBOAOB, mporcxoaAImui 63 yqacTHs CBOOOAHOTO KUCIOPOAA; KOHEU-
HBIM NPOAYKTOM OPOXXCHHS MOT'YT ObITh CIIUPT HJIX OPraHHYCCKUE KHC-
JI0THI (MOJIOYHas, ykcycHas). CocTaBlIsieT 0CHOBY 0OMEHA BELECTB MHO-
I'ux OakTepHii.

BY ®EPHBIE PACTBOPBI - ojibIe PacTBOPH cl1aboi KUCHOTHI U ¢¢
COJIM U ¢1aB0T0 OCHOBAHHS U €T0 COJIU; 0OIAAA0T CIOCOOHOCTRIO CO-
XPaHATh ONPEACICHHBIA YPOBEHb KHCITOTHOCTH (KOHLIEHTPAIIAH BOXOPOJI-
HBIX HOHOB) NPHU 100aBICHUN HEOONBIMX KOJIMYECTB CHIBHOM KMCIIOTEI
nin meioun. [Tpumep 6ydepHoro pactsopa — CymiecTByommi B Mop-
Ccko# Boae kapboHaTHO-OnKapOoHaTHBIH Oydep (yroibHas KUCIOTa ¢ yr-
JICKHCIIBIM KaJIbI[HEM).

BEPU®UKAIIHNS - npoBepKa HCTHHHOCTH TEOPETHYECKHX TTONONKE-
HHMH, yCTAHOBJICHHE JOCTOBEPHOCTH ONBITHBIM ITyTEM.
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BOCCTAHOBUTEJILHASI ATMOC®EPA — armMocdepa, B cocTaBe
KOTOPO# OTCYTCTBY10T I'a3bI-OKMCIHTEIN: MOJIEKY/ISIPHBIA KHCI0pOA, I'a-
JIOICHBI U T. II.

TEJO®UTHI - Goxothbre TPaBAHHCTBIC PACTCHHA.

TEOXUMHWYECKMIA ITUKJI - myTh MHIpaliu aTOMOB HEKOCTO XH-
MHYECKOro 3jieMeHTa B oboioukax 3emnu (armocdepe, ruppocoepe,
nutochepe n Guocdepe) B Xoae NPUPOAHBIX (B TOM uucie buonornye-
CKHX) TIPOILIECCOB.

TETEPOTEHHBIHM — HEOAHOPOIHBIH 10 COCTABY (CP.: 20MOEHHbII).

TETEPOTPO®BI, rerepoTpOQHbIC OPraHM3Mbl — OpraHU3MBI, HECTIO-
COOHBIC CaMOCTOATEIBHO CHHTE3HPOBATh OPIaHUYECKHE BELIECTBA M3
HEOPraHHYCCKUX U NCTIONB3YIONNE OPFraHHKY, CO3AaHHYIO APYTUMH XKH-
BBIMH cymiecTBaMH. OTHOCSATCS JKHBOTHBIC, I'PHUOBI W YacTh OaKTEpH.
CM. Taroke Aemompogui.

T'MIIEPTOHUYECKUHM - HMCIONIMH MOBBIICHHOE AaBJcHHE (Cp.:
2UNOMOHUYECKUM).

TMIIEPTOHUYECKHI PACTBOP — PacTBOP, OCMOTHYECKOE 1aB-
JICHHE KOTOPOTO BBIIC OCMOTHYECKOTO JAABICHMSA BHYTPHMKIETOYHOIO
COIEPIKUMOT0.

TANOJIUMHUOH - cioii Bos! B 03¢pax Ha Iy6une 14-20 M, Xapak-
TEPHU3YOUIMICS HE0CTaTKOM KHC/IOPOJA, OTHOCHTE/IBHO HU3KOH TEMIIC-
patypo#i (metom He Bbie 5—-10 °C), oTCyTCTBHEM aBTOTPOQHBIX Opra-
H13MOB. [lepexonHas 061acTh MEKY STTMIMMHHOHOM (TTOBEPXHOCTHBIM
CI0EM BOABI — 10 TIIyOHHBI 5—-8 M) ¥ TMIONMMHHOHOM Ha3bIBacTCA METa-
JTHMHHOHOM.

TUIIOTE3A - HaywHOE IPSANOIOKCHHE, BRIABUIAEMOE VI 06BICHE-
HHUSI KAaKOTO-/1M00 siBACHHS U TpeOyroniee MPOBEPKH Ha ONBITE M/HIIM TEO-
peTHUecKoro 000CHOBaHHS IS TOTO, 4TOOBI CTaTh JOCTOBEPHOH Hay4-
HOW Teopueil.

TUIIOTOHUYECKMH — nMerowmii MOHIKEHHOE JABICHHE (CP.: 2u-
nepmonuyeckul).

THIIOTOHUYECKHA PACTBOP - pPacTBOP, OCMOTHYECKOC AaBJic-
HHE KOTOPOro HHXKE OCMOTHYECKOIO JaBICHHUSA BHYTPHKICTOYHOI'O CO-
JEP>KUMOTO.

IDIMKOJIN3 - anaspobHOE pacuieryICHAE YITIEBOAOB B XKMBOTHOM Opra-
HH3MC ¢ 00pa3oBaHHEM MOJIOYHOHN KHCIIOTHL.
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TOMOT'EHHBI - OJIHOPO/IHBEIA 110 COCTaBY (Cp.: 2emepocennbiii).

TOMYHKYJIYC - 110 npeicTaBieHHsM CPEJHEBEKOBBIX AIXHMHKOB,
CYIIECTBO, I0/I00HOE YEN0BEKY, KOTOPOE MOXKHO ITONYYHTh HCKYCCTBEH-
HO, «B KOJIDEY.

TPAJJMEHT - mepa Bo3pacTaHHs WM yOBIBAHHS B IIPOCTPAHCTBE Ka-
KOU-THO0 QU3HUECKON BEMHUYHHEI HA €JUHHUIY PACCTOSHUS.

I'YMUJHBIU KJIUMAT - kanuMart, XapakTepu3yiomuiica npeobna-
JaHHEM aTMOC(EPHBIX OCA/KOB B BHJIE BOBI HaJl HCIIAPEHHEM, YTO BE-
JeT K M30BITOYHOMY YBIaKHEHUIO. CM. Takke Apudnsiii knumam.

I'YMYC — opranudeckuil KOMIOHEHT [OYBBI, 06pasyrOmuiics B pe-
3ynbTaTe OHOXMMHYECKHX MPEBPAIEHHH PACTHTEIBHBIX H JKMBOTHBIX
OCTAaTKOB.

I[ABJIEHI/IE CBETA - JlaBlIeHHe, IPOU3BOJIUMOE CBETOM Ha Tena, OT-
paxkalonie Wi nomomaimnye cBeT. CHiaa JaBlIeHUS CBETA HA Majble
4aCTUIbl B KOCMHYECKHX MPOIECCaX — TOTO XE HOpAJKA, YTO KU CUia
TSIKECTH.

AETAZAIIUSI MATMBI - yjanerue U3 paciuiaBieHHON MarMbI pacTBO-
PEHHBIX B Hel ra3oB, MPOUCXOAALIEC KAK B KaHAe BYIKaHA, TAK M HA
IIOBEPXHOCTH 3eMJIH.

AETEPMMHHM3M - ¢unocodckas KOHUENUHMS, IPU3HAIOMLAT 06bEK-
THBHYIO 3aKOHOMEPHOCTh M HNPHYHHHYIO 0GYCIOBAEHHOCTh BCEX SABJIE-
HHH OpHUPONEI H 06miecTsa.

HAETPUTHAS HEIb — tpoduyeckas uens, 3BeHbAMH KOTOPOH ABISA-
I0TCA: MEPTBOE OPraHHYECKOE BEMIECTBO, MUTAIOMNECS HM MHKPOOpTa-
HHU3MBI, a Jjajiee IETPUTOdArk U UX XUIHHKH,

JETPUTO®AT - NOTPEOUTENb MEPTBOM OPTaHUKH (TPYIIOB, OCTATKOB
PacTEeHHH, 3KCKPEMEHTOB).

l[HCIIEPCHLIfI — HaXONSIHHCA BO B3BEIICHHOM COCTOSHUM, XapaK-
TEPU3YIOIMHACS TAKUM COCTOSHHEM BEIIECTBA; JIUCIEPCHAA CHCTEMA —
BCLIECTBO B BUJIE MajbIX YacCTHIL (UCHepCcHas ¢a3a) BMeCTe C TOM Cpe-
0¥ (IUCTIEPCHOHHAA CPENia), B KOTOPOM OHHM PAaCIpe/IEaeHBl.

JIUDOOEPEHIM ALV - pasneneHue (CTPYKTypHOE Wi QyHKIHO-
HaNbHOE) ENOTO Ha YACTH.

AADPPY3IUS — npoHMKHOBEHHE MOIEKY/ OJHOTO BEmeCTBA (>xnKo-
CTH, Ta3a, TBEPIOTO TeNa) B APYrO€ NPH HEMOCPEICTBEHHOM HX COIPH-
KOCHOBEHHH, 00YCIOBIEHHOE TEIIIOBBIM JBHXXEHHEM MOEKYIL.
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JbIXAHUE (B OHOXMMHYECKOM CMBICIE) — MPONECC HOTHOTO OKHCIIE-
HHS YIJIEBOJIOB JI0 YIVIEKHCIIOTO ra3a M BOJBI, IPOUCXOIAIHH B IPHCYT-
CTBHH KHciopona. OcHOBa OOMEHA BEHIECTB JKHBOTHBIX H pacTCHH;
HMEETCS U y HEKOTOPBIX OaKTepHii.

ECTECTBEHHBIM OTBOP — croxacTHueckuil (BEpOATHOCTHBIN)
Npouecc NPEUMYILECTBEHHOTO IEPEXKUBAHUS H PA3MHOXEHHA 60ee pH-
CIOCOONEHHBIX OPTaHU3MOB H 3JUMHHALMK (BBIOPAKOBKH) MEHEE MpH-
CIOCOONEHHBIX.

3AINAJIHBIA MEPEHOC (B aTMOchepe) — OTKIOHEHHE BO3IYIIHBIX
TEYEHHH OT NEepBOHAYANHEHOTO HampasneHus: B CeBepHOM MONyIIApUH
BIIpaBo, B KOKHOM — Bi1¢BO; BO3HHUKAET NOJ| JACHCTBHEM OTKIOHAIOIICH
CHJIBI BpamieHUs 3eMid (KOPHOIHCOBA CHa).

300HNJIAHKTOH - coBoKyITHOCTS MIaHKTOHHBIX XHBOTHBIX. CM. TaK-
xe Ilnanxkmoun, @umonnranxkmon.

M3O0TOIIBI — aToMBI OIHOTO H TOTO e XAMAYECKOTO 3IEMEHTa, apa
KOTOPBIX COIEPKAT OJHHAKOBOE YHCIO IPOTOHOB, HO pa3HOE YHCIIO HEeH-
TpoHOB. O6Ma1al0T OIMHAKOBBIMH XMMHYECKUMH, HO pasHBIMH QusHye-
CKMMH cBOHicTBaMH. CymiecTBY10T yCTOHYUBBIE (CTaOHNBHBIE) H HEYCTOI-
9YHUBBIE (Pa{MOAKTHBHEIC) H30TOMEI.

I/IHTEPIIPETAIII/IH — HCTO/IKOBAHHUE, Pa3bACHEHHE CMBIC/IA Yero-1H00.

HHO®OPMAIIMOHHBIYN [IIYM - curHan, BO3HHKAIOMHAH B KOMMY-
HHKALIMOHHOH CHCTEME H HE SBISIOmHUICS MepeaBaeMbIM MOAE3HBIM
CHTHAJIOM.

HHOOPMAITUS — xonu4ecTBEHHAS MEPa YCTPaHEHH S HEONpPEeneH-
HOCTHU (SHTPOIMH), MCpa OPTaHH3AIUA CHCTEMBI.

KABEPHA - nycrora, monoe mpocTpaHCTBO, 0Opa3oBaBIIeecs B Mac-
CHBE I'OpHBIX MOPOJI.

KATAJIM3ATOP — BemecTBO, H3MEHAIOIIEE CKOPOCTh XHMHUYECKOH
peaknuy. OOBIYHO KaTajlM3aTOPaMM HA3hIBAIOT YCKOPHTENH PEAKIMH, a
MHTHOHTOPAaMHU — BEIECTBA, 3aMEIIAIOIHE PEAKIHH.

KBAHT CBETA, $oT0H — yacTHIa-HOCHTENE CBOMCTB 31€KTPOMATHAT-
HOTO HOJMAL.

KBAHTOBASI MEXAHUKA - pa3nen GU3NKH, H3YYAIOUHH 3aKOHBL
IBHIKCHHA U B3aHMOICHCTBHA YaCTHI[ OYEHb MamOH Macchl (HarpuMep,
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9EKTPOHOB, IPOTOHOB H T. JI.), IEKAUHE B OCHOBE COBPEMEHHOIO HOHH-
MaHHs CTPOCHHS MaTEPHH Ha YPOBHE aTOMOB.

KEJIbBHHA IIKAJIA — abconioTHas 1Kana TEMIIEPATyp, HE 3aBHCA-
as OT CBOMCTB TEPMOMETPHYECKOIO BEIECTBA (Hayaio oTcueTa — abceo-
MIOTHBIH Hynb Temreparyphl). [To umenn V. Tomcora (KenbBuna).

KOAI[AHTAIII/ISI — B3aUMHOE€ mpucnocobneHue (Ipyr K Apyry) opra-
HHU3MOB, BXOISIINX B OJJHY 3KOCHCTEMY, B IPOLIECCE COBMECTHOM 3BOTIO-
HH.

KOHBEPI'EHIMSI - npro6peTeHHe B XO/E 3BOMOIMM CXOHOTO CTPO-
eHUs U QYHKIHMIT HEPONCTBEHHBIMH OPraHM3MaMH BCJIEACTBHE MX IIPU-
COCO6IEHHA K CXOJHBIM YCIOBHAM OOHTaHHS.

KOHITIOMEPAT - cueMeHTHpOBaHHas 06JOMOYHAs TOpHAs IOpPOJIa,
cocroslas IPEeUMYIIECTBEHHO U3 TalbKy; 06pa3yeTcs B pe3ynsTare pas-
MBbIBa H [IEPEOTAOKEHHU O0IEe APEBHUX TOPOL.

KOHEYHBII BOJOEM CTOKA - MOpe HiH 6ECCTOYHOE 03€pO.

KOHCYMEHTBI — OPTaHU3MBI, ABIAIOLINECS NOTPEGUTEIAMH OpTa-
HUYECKOTO BEIECTBA (TeTepoTpodbl); COCTABASIOT BTOPOM M 60s1ee BbI-
COKHE TPOPHUECKHE YPOBHH 3KOCHCTEMBI (PACTHTENBHOSAIHBIE KUBOT-
HBIE, XUIHUKH, BTOPHYHBIE XHIIHUKH). CM. Taxxke [Ipodyyenmet, Pedy-
yeumol, Ipohuveckasn yens.

KOHYC BBIHOCA - aKKyMynATHBHas ¢hopMa peabeda B BHIE HOAy-
KOHYCa; BO3HHKAET Ha MECTE KPYTOTO [IEPEIOMa IIPOI0ABHOr0 Mpodus
PEKH C KPYTOTO Ha 60nee NOMOTHi, B pE3yABTaTE Yero OTOK TEPIET CHAY
H HECOMBIE UM TBEP/IbIC YACTHI(BI HAYHHAIOT OTIATAThCA.

KOPA BBIBE TPUBAHMSI — kommnexc TOPHBIX [OPOJ, BO3HHKAIO-
IHX B pe€3ynsTare Npeob6pa3oBaHHs B KOHTHHEHTAAbHBIX YCHOBHAX
MarMaTHYECKHUX M OCAJ0YHBIX IOPOJ| O] AeHCTBHEM BBIBETPHBAHMUS.
MHorue kopbi BRIBETPUBaHMSA BO3HUKIH BCIEJCTBHE GHOTEHHBIX MPO-
I[ECCOB.

KOPHOJIMCOBA CHJIA, Kopuoniica citna— 0OjiHa U3 CHJI MHEPIIMH,
BBOJ{UMAS JUIS yu€Ta BAHAHHUA BPAICHUS NOJBHXHOM CHCTEMBI OTCYETA
Ha OTHOCHTENbHOE nBikeHHe Tena. [1o uMenu I I Koprnonuca.

KPACHOUIBETBI - cobuparensHoe Ha3BaHHE OCAJ[0YHBIX TOPOJ] pas-
JTHYHOTO IPOHCXOXKIEHHS, UMEIOLIHX KPaCHOBATYIO OKPACKY 3a CUET CO-
JEepKAmUXCS B HAX OKUCIOB XKeIe3a.

KPEBCA IUKJL, nukn TpHkapbOHOBBIX KHCAOT — OJIHA U3 CTaIui mpo-
ecca JIBIXaHUs, CI0KHBIH 3aMKHYTBIH KPyr IpeBpamIeHni, M0 X0y Ko-
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TOPBIX MOJIEKYJIa TPEXaTOMHOH THPOBHHOIPAHOH KHCAOTHI [IPEBpala-
€TCS B TPU MOJEKYJIBl YIIEKHCIIOTO ra3a ¢ BBLIEICHHEM DOMBIIOTO KOTH-
yecTBa sHeprud. [To umenu X. A. Kpebea.

KPEMHE3EM — 1HOKCH]T KpEMHHS (Si0,), GecuBeTHbIE KPUCTALIBL,
B IPHPOJIE€ — MHHEPAIl KBApII.

KPUINTUYECKHH - ckpsIThIi, TAlHBIH; KPHOTHYECKAA OKpackKa — 3a-
I{ATHAs OKpAcKa.

JIATEHTHBIN — CKPBITHIH, BHELIHE HE IPOSBIAIOIHACA.

JIATOPAJIb - npubpexHas 4acTh MOPCKOTO [{Ha, 3aTOMAsAEMas B IpH-
JIHB H 00CBIXAI0Iasa B OT/IHB.

JJOKOMOIIMSI — cOBOKYMTHOCTh KOOPJHHHPOBAaHHBIX (COIIaCOBaH-
HBIX) JBHXEHHH, MPHU TTOMOLIM KOTOPBIX >XHBOTHOE MEpPEMEeIacTCcs
B IPOCTPAHCTBE.

JOTKH - BOJLTEPPBI MOJIEJIb — cucreMa aByX mubdepenmu-
anbHBIX YPaBHEHHUH, UCIIONB3Y EMBIX U MOJIETHPOBAHMS THHAMHUKH YHC-
JIEHHOCTH B H30JMPOBAHHOM mape B3aUMOJIEHCTBYIOIMX MEXTY COO0H
monyasanui (XMIIHUK — XKEPTBA, Mapa3HT — XO34uH H T 11.). [lo uMenu
B. Bonsreppst u A. [1. JloTkn.

MAT'MA — paciiaBiaeHHas Macca IPEUMYIECTBEHHO CHITKATHOTO CO-
cTaBa, 6orarad pacTBOPEHHBIMH T'a3aMH, 0Opasylomascs B ITyOMHHBIX
30HaX 3eMJIH ¥ JaI0masd IpH 3aCTHIBAHHH MArMaTH4YeCKHe TOPHBIE ITOpPO-
16l B BynkaHHUeCKHX 001acTAX MarMa, I0CTHIras 3¢ MHOH [IOBEPXHOCTH,
H3/IHBACTCS B BUJIE JIABBIL.

MAKPOMOJEKYVYJIA — 60sb1as MOJIEKY/1a, MOJIEKYJ1a TIOTUMEpa.

MAKPOCKOINYECKHWM — BuuMbIii HEBOOPYXEHHBIM I1a30M, 63
IIOMOII[ MHKPOCKOIIA.

MAKPOBBOHIGHHH — Mponecc BO3HUKHOBEHHA TAKCOHOB BEICOKO-
ro (HaJBHJOBOIO) paHra.

MAPTHPOJIOT - B XPUCTHAHCKOH EPKOBHOH suTepaTyps! (cbop-
HHK [TOBECTBOBAHHH 0 CTpajanblax ¥ My4EHHKAX 3a BEPY C OMUCAHHUEM
MEPEXKUTHIX HMH MPECIEIOBAHUIH), a TAKXKE BOOOIIE NEPEYCHD XKEPTB
TOHEHHH, [IEPEHECEHHBIX KEM-THO0 CTpaJaHHi.

MATPHUUYHASI PEOPOJLYKIIMS — cepuiinoe BOCTPOH3BEIEHUE
06BbEKTOB Ha OCHOBE €IMHOr0 00pa3ua (IpUMEpBI: Me4aTh ¢ THIOTpad-
ckux (GopM, CHHTE3 Monekya Oenka Ha Monekynne Marpuunoi PHK).
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METAJMMHMOH - cm. Tunonumnuon.

META®HU3UKA — pacCyX/IeHHI O «IYXOBHBIX IE€pBOHayajax ObI-
THA», IPHHIUIIRAABHO HEJOCTYIHBIX YYBCTBEHHOMY OIBITY (TaKHX,
Kak Jyma, bor u T. n.). ®unocodus, nocTuraomas Hayana MEpa my-
TEM YMO3pEHHA.

MUTOTUYECKOE BEPETEHO - cucrema U TOMJIa3MAaTHYECKHX
HHUTEH, HATAHYTHIX MEXIY HCHTPHOIAMH, PAa30IICHIIAMHUCS K MOTIOCaM
KIETKH, ¥ HaPaBIAIOIMX JBHKEHHE XPOMOCOM B IIpoNecce KIETOYHO-
I0 JIenCHHUS.

MOJIEJIb JIOTKH — BOJBTEPPBI — cum. JTomxu — Bonemeppur mooens.

MOHO®UJIMSI - IIPOHCXOK/ICHUE TPYNNBI OPTAaHU3MOB OT OOMIETO
npenka (cp.: nonugpunus).

MbBICJIEHHBIHU 3KCIIEPUMEHT - dhopma TeopeTHUECKOTO MOje-
AMPOBaHHA IIPOLIECCOB HIH CHCTEM, HE OCYIECTBUMBIX B JIAHHBIH MOMEHT
10 TEXHHYECKHM HITH HHBIM MPHYHHAM.

HEOTEHM 1 — crioco0HOCTE HEKOTOPBIX BHJIOB OPTaHH3MOB Pa3MHO-
KaTbCA HA PaHHHUX CTAJ(MAX Pa3BHTHA.

OBJIMTATHBIM — o6s3aTenbHbIH, HEeIpeMEHHBIM.

OKHCJIUTEJBHASL ATMOC®KEPA - aTtMocdepa, B COCTaBE KOTO-
POH MMEIOTCS I'a3bl-OKUCIUTENN (MOIEKYIAPHBIA KHCIOPOJ, TaJOTEHb
U T IL).

OJUTOTPO®HBIE BOJIOEMBI — «ManoKOpMHBIE» BOIOEMBL, IIPo-
JYKIHSA KOTOPBIX HU3KA, B TOM YHCJE [10 IPHYHHE HU3KOH KOHIEHTpa-
(MK OHOTEHOB.

OHTOrEHE3 - HHIMBHyaJbHOE Pa3BUTUE XHBOTO OpraHH3Ma, OXBa-
TBHIBAIOLIEE BCE U3MEHEHHA, IPETEPIIEBAEMBIE HM OT MOMEHTA 3apOXK/ie-
HHSA JIO OKOHYaHHA XH3HH. OHTOTEHE3 CIIENYET PaCCMAaTPUBATh B €HH-
CTBE M B3aMMOOOYC/IOBIIEHHOCTH C HCTOPHYECKHM Pa3BHTHEM, punoze-
He30M.

OCMOC - Iddy3us pacTBOPUTENS Yepe3 MOAYIPOHHIAEMYIO [TEpEro-
ponxy (MeM6paHy), OTAEIAIONIYIO PACTBOP OT YHCTOTO PACTBOPHTEIS HITH
pacTBOpPa MEHBIIEH KOHUEHTPAUMH; XapaKTepH3YeTCAd OCMOTHYECKHAM
JIABJICHHUEM.

OCMOTHUYECKOE JABJIEHUE — u305ITOYHOE J@BIEHHE CO CTO-
POHBI pacTBOpa, NPEHATCTBYIOMEE TPOHHKHOBECHHIO PACTBOPHTENS M3
MEHEE KOHIIEHTPHPOBAHHOTO pacTBOpa B 60iee KOHUEHTPHPOBAHHBIH
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4epe3 pa3jieAomMe 3TH J[Ba pacTBOpa feperopoaky (MemOpaHny), He-
NPOHULAEMYIO JI/Isl PACTBOPEHHBIX BELIECTB.

OTKPBITASI CHCTEMA - TEPMOJIMHAMHUYECKAsA CHCTEMa, KOTOopas
MOXeT OOMEHMBATHCS C OKpYKaloiieH CpesioH BEmECTBOM, a TAKHKE SHEP-
THeH B UMITynbcoM. OTKPBITBIE CHCTEMBI MOTYT HaXOIUTBCA B CTalHO-
HapHBIX COCTOSHHAX, JaJ€KHX OT paBHOBECHA.

MAJEOTIEOI'PA®US — nayka 0 $pH3HKO-TeOrpadHUECKHX YCIOBHAX
reoJIOTHYECKOro npountoro 3emiaH. BriIoyaeT naneosKonoruio, nameo-
OuoreorpadHio, NaJCOKITUMATOIOTHIO U JIp.

MMAJJEOHTOJOT'MYECKAS JJETOHMCh — COBOKYITHOCTh HCKO-
IHacMbIX OCTATKOB OpraHI/IBMOB H CJICH0B HX XKXKHU3HCACATCABHOCTH.

MMAJIEOHTOJOI'US — Hayka 06 HCKOIIAEMBIX OpPraHH3Max; pas/ienbl —
naneo60TaHHKa H N1a1€030010THS.

NMAHKOHTUHEHTAJIBHBII - pacIpoCTpPaHEHHBIN 10 BCEM KOH-
THHEHTaM.

INAHCHEPMMSI - runore3a o BO3MOKHOCTH EpeHOCA )KH3HY BO Bee-
JEHHOM C OJHOTO KOCMHMYECKOTO TeNa Ha JIPyroe.

IMAPATUI'MA - cuctema npeicTaRIeHHN B METOIOA0T U, IPUHUMAEMBbIe
B Ka4eCTBE 0OPa3lOBbIX, 33/Ial0UMX TOH B TOH WM HHO#H 00;1acTH 3HAHHMA.

HAPAJIUYECKME YIDIEHOCHBIE BACCEMHBI - 6acceiiubl, B
YIIEHOCHOH TOMIIE KOTOPBIX NPHOPEXHO-MOPCKHE (IapalndecKue) oT-
JOXEHHS MHOTOKPATHO MEPECIaHBaOTCA ¢ KOHTHHEHTAIbHBIMH.

MMAPCUMOHMS — OepeXTUBOCTh, SKOHOMHS (OT JIATHHCKOTO parsi-
monia); MPUHIHI TapCAMOHHH — IPaBHIO, COTIACHO KOTOPOMY H3 aib-
TEpHATHBHBIX THIIOTE3, PABHO COTMACYIOLIHXCHA ¢ (hakTaMM, CIeLyeT
BBIOMpATH CaMyI0 HPOCTYIO, BKIIOYAIOUIYI0 MUHUMAJIBHOE YUCHO IPAMO
HE [IPOBEPAEMBIX MPEIION0KECHHH.

MAPIAAJILHOE JJABJIEHUE FA3A (B cMecH) — TO JaBIeHHE, KOTO-
po€ UMEn 651 3TOT ra3, ¢CiaH OBI OH OJIHH 3aHHUMAal BECh o0BeM CMeCH.

MACTBHLIHAS IEIIb - Tpoduueckas nenb, KOTOpas HaYMHAETCA C
3€1EHOTO PAaCTCHHA M HJET Jlajiee K [acyIUMCcs, PaCTHTEIbHOAIHBIM
)KUBOTHBIM (OpTraHU3MaM, [TOe/IAI0UIMM PACTEHHA) M K XMIiHHKaM (opra-
HH3MaM, I0€AIOI{HM KHBOTHBIX).

III/II[IEBA}I NEIIb - cMm. Tpoguueckas yeno.
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IJIAH CTPOEHMUSI — coBokynmHOCTh Hanbonee (yHIaMeHTAIbHBIX
XapaKTEPHCTHK CTPYKTYPBI HEKOETO KHBOTO OPTraHH3Ma (TaKHX, KaK THII
CHMMETPHH, HapaBJICHUE IEPBUYHON OCH TENA U T. I.).

IJTAHKTOH - coBOKyITHOCTh OPraHH3MOB, OGUTAIONIHX B TOIIE BOJBI
M MAaCCHBHO IIEPEHOCUMBIX BOJHBIMH TeueHHAMH. CM. Takxe 3oonranx-
mon, Qumonnankmon.

MJIOCKOCTD DKJIUIITUKM — cm. Dxaunmuxa.

NOTrPYKEHHBIE MAKPO®UTBI — BonHsie BhiCUIHE pacTeHus,
YKODEHAIOIMIUECS B JHE BOJIOEMOB.

HOJTUOUJTU S — npoHcxOxIeHHE TPYIIB OPraHU3MOB OT HECKOb-
KUX MPEIKOBBIX IPYIIl, HE CBA3aHHBIX GIM3KHM POLCTBOM (Cp.: MOHO-
punus).

HONYJIAIUSA — coBOKYIHOCTS 0CO6€ElH OIHOTO BHA, HACEMAIOLIAS
OMNpEJEACHHYI0 TEPPHUTOPHIO U B TOH WIH HHOH CTEIICHH H30AMPOBAHHAS
OT JJPYTHX TaKHX COBOKYIHOCTCH.

NOCTHHIYCTPUAJIBHOE (3BI[IECTBO — obmecTBeHHasA Hop-
MalHs, KOTopast, COrIaCHO PALY TEOPUH, NPH/ET Ha CMEHY KAMHTATH3MY
H couHanusMy (MHIyCTpManbHOMY O6miecTBY). XapakrepusyeTcs mpe-
obmananuem (110 9/10 HaceneHus) 3aHATBIX B Chepe «IPOU3BOJCTBA HH-
¢ opManumy, MpekpameHHEM POCTa HAPOJOHACENEHHA U NIEPEOPHEHTA-
LMEH 3KOHOMHKH Ha YIORIETBOPCHHE MPEHMYLIECTBEHHO KYIBTYPHBIX
noTpebHOCTEH.

IIPE3'§’MIIIII/I$I (B IOpHCIPYNEHINHN) — PH3HAHUE QaKTa JOCTOBEP-
HBIM, 1I0Ka He Oy/eT /J0Ka3aHo oOpaTHOE.

MPOJYIIEHTBI — aBTOTpOGBI, co3paomue (myTeM HOTOCHHTE3A WK
XE€MOCHHTE3a) OPraHHUECKHE BEIECTBA U3 HEOPTAHUYECKUX, COCTABMA-
I0T NEPBBIA TPODHUECKUH YPOBEHb 3KOCUCTEMBI (3€IEHBIE PACTEHHA,
CO3/1a10IKMe OPTraHNYECKOe BENIECTBO). [IpOTHBOMOCTABIAIOTCA KOH-
CYMEHTaM H PCIYUECHTAM.

HPOJIIOBUM — prixiaslie 06pa30BaHMs, BO3HUKAIOMME B PE3yaLTaTe
nepeHoca (BOJHBIMK BPEMEHHBIMU [IOTOKAMH) H OTIOKEHHS MPOYKTOB
BBIBCTPHBAHHUA.

NBUIBIEBBIE CHIEKTPBI - COBOKYITHOCTh MCKOHAE€MOMH IBLIBIIBL,
OTpaxarmas COCTaB HEKOH HCKOMaeMOii (opsL.

PAINOU3OTOITHAS JATUPOBKA — MeTo/1 onpeieneHus abcomoT-
HOTO BO3pacTa TOPHBIX IOPOJ, OCHOBAHHBIM Ha COOTHOLIEHUH HAYaIbHBIX
M KOHEYHBIX MMPOJYKTOB AIEPHOTO PACTajia ONpeIeAeHHOIO H30TOa.
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PACTUTEJBHASI ACCOLMAIIUS — siieMeHTapHas, HepacyIeHH-
Maig jancee CJHHHL A CprKTypBI paCTHT€JIBHOr0 HOKpOBa.

PEI[‘.VIIEHTLI — OpraHH3MBl, NUTAIOMIKECS MEPTBBIM OPraHHYECKHUM
BEI{ECTBOM M IIOJBEPTAIOIUE €T0 MHUHEPANTU3AIMH (JIECTPYKIHH), T. €.
TpOGHIECKHH YPOBEHb SKOCHCTCMBI, HA KOTOPOM HAaXOIATCH «Iajajib-
UIMKHY, NOTpebasromue MEpTBYI0 oprauuky. CMm. takxe Koncymenmel,
lpooyyenmei.

PEKOHCTPYKIIUS - BoccTaHORIEHHE 4ero-yMbo0 10 COXpaHUBIHUMCA
OCTAaTKaM U OMUCAHHSM.

PEJIMKT — OpTaHU3M, YHAC/NEIOBaHHBIM OT MPEAUIECTBYIOMINX 30X,
PEIEHTHBIM — upine sxuBympii, coBpeMeHHbIit (0 payue u drope).

PU3OCODEPA — yacts 104BbI, HEMOCPENCTBEHHO COIPHKAcalomascs ¢
KOPHSAMH PaCTEHHH U XapaKTCPHU3YIOMAasACH 3HAYHTEIHHO OOMBIIHM CKOII-
AEHHEM MHUKPOOPTaHH3MOB, YeM YIAJICHHAs OT KOpHEH.

POI[OCHOBHOE I[PI:ZBO — cM. QunozeHemuyeckoe 0peso.

CAIIPO®HUT - opraHusM, nuTarommiica ocraTkaMi pacTCHHIH H KH-
BOTHBIX H NIpPEBpaulalOliHA OpraHHYECKHE BEUIECTBA B HEOpPTaHH-
YECKHE.

CHUMBHO3 - jyiutenpHOE COXHUTENBCTBO OPraHH3MOB Pa3HBIX BHJIOB,
NPUHOCAIIEE UM B3aUMHYIO I10MIB3Y.

CHMBMOHT - ouH u3 y4aCTHUKOB cCUMOHO3a.

CHUHITUTHUMH — Tun CTPOCHHA TKAHH C HEMOJIHBIM pa3srpaHHYCHHEM
KJIETOK.

CJIOEBMUIE, Tann0M — T€10 HU3IMINX PACTEHHH, HE PaCYICHEHHOE Ha
crebesntb, TUCTHI U KOPEHb.

COJHEYHBIA BETEP - ucTeucHHe m1a3Mbl COTHEYHON KOPOHBI B
MEXILTAHETHOE (MEX3BE3/[HOE) IPOCTPAHCTBO; Ha YPOBHE 3eMIH cpell-
HSS CKOPOCTH YaCTHI[ COMHEYHOTO BETpa (3AEKTPOHOB H MPOTOHOB) —
okoi1o 400 KkM/c, YHCIO YacTHI[ — 10 HECKOMBKHX JIECATKOB B 1 cM’.

CPABHUTEJBHASA AHATOMMSI — nayka, U3y4alomas 3akKOHOMEp-
HOCTH CTPOCHHS U Pa3sBHUTHA OT/IENBHEIX OPTaHOB M CHCTEM OPraHOB My-
TEM UX CPAaBHEHHS Y )KHBOTHBIX H3 Pa3IHYHBIX CHCTEMAaTHYECKHUX IPYIIIL.

CTOXACTHYECKHH — cryuaiiHbIf, BEpOATHOCTHBIH; CTOXacTHUeE-
CKHH Iporecc — MpoOLECC, XapakTep H3MEHEHHS KOTOPOTO BO BPEMEHH
TOYHO HPEJCKa3aTh HEBO3MOXKHO.
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CTPATEI'MA - cocTaBHas 4aCTh BOCHHOTO HCKYCCTBa, CTPATETHs —
HCKYCCTBO BEICHHS BOMHBI, TAKTHKA — HCKYCCTBO BEICHUA 6OA.

CTPATUTI'PA®USI - pa3nen reonordd, H3y4alomuii 1OCIEN0BATEb-
HOCTh ()OPMHPOBAHHUS TOPHBIX TOPOA U MX MIEPBUYHBIE MPOCTPAHCTBEH-
HBIE B3aMMOOTHOILCHHA.

CTPATI/I(I)I/IKAIII/ISI - pa3nencHUe eIMHON MacChl BENIECTBA HA CJIOH,
MMEIOILHE Pa3IHUHBIE CBOMCTBA; IPUMED — paclpelieaecHUe [0 BEPTHKA-
JH CI0€B BOIB! Pa3IHUHON IUTOTHOCTH, 00y CI0BIHBANONIEE TEIIOOOMEH
H 1pyrie GH3HYECKHE IPOLECCHl B MOPAX U 03€pax.

CYBJIIMMAIIMSA — nepexniodeHue HU3IINX, PEHMYILECTBEHHO CEK-
CYyanbHBIX OOYX/ICHUH Ha BBICILINE, HHTE/UIEKTYAIbHO H COLHAIBHO I10-
AE3HBIE [[CNH.

TAKCOH - jjoctarouro 060co6eHHas IpyINa )KUBBIX WIH BEIMEPILIHX
OpPraHH3MOB, CBA3aHHBIX €JIMHCTBOM IIPOMCXOXICHHA, KOTOPOH MOXKET
OBITH IPHCBOEH ONPENEACHHBIH TAKCOHOMHUYECKUI paHT (pojI, CEMEMCTBO,
KJIAcC U T. 1I.).

TAKTHKA - cocTaBHas 4acTh BOSHHOTO HCKyccTBa. CM. Cmpamezus.

TAKBIP - 110 nepnoMyecKH MepechiXaromero 03epa B IyCTHIHHOM 30H€.
IIpH BBICHIXaHHH TOBEPXHOCTH [[HA TOKPHIBAETCA ILIOTHOM IIMHHCTOM KOp-
KOH, pa3bHTON TpeIMHAMH YCBIXaHHS Ha MHOTOYTOIBHHKH.

TAJLJIOM - cm. Croesuwye.

TEKTOHUKA — OTPacab TeOIOTHH, H3ydalomas pa3BUTHE CTPYKTYPHL
3€MHOM KOPBI ¥ €€ H3MEHEHUS 11071 BIUSIHHEM TEKTOHHUYECKUX IBHKEHHIM
u nepopmanuil. TEKTOHM KA NAUT — rUNOTE3a, MPE/NONATAONIas,
4TO NHTOC(epa pa3bUTa Ha KPYIHbIE [UIHThI, KOTOPbIE MEPEMEMIAIOTCS
110 acTeHocepe B TOPH30HTANLHOM HAlIPABICHHH.

TEKTOHUYECKHM — OTHOCAIIHICA K TEKTOHHKE.

TEOPHS - ycTosBIIasCca CHCTEMA B3IUIS/IOB [0 HEKOEMY HAY4YHOMY BOII-
POCy, KOTOPYIO pa3/iesfeT Cy€CTBEHHAs YacTh CIIENHATHCTOB, H3Y4alo-
LIHX 3TOT BOIPOC.

TEIJIOPO/J - o pacnipocrpanesHbiM B X VIII - nauane XIX BB. npes-
CTaBJICHHMSAM, HEBECOMas MaTepHs, IPHCYTCTBYIOUIAsA B KaXIOM Tele M
ABIAIOMAACA IPHYMHOH TEILTOBBIX ABICHHI.

TEPMOJUHAMHWYECKASI CACTEMA - MaKpOCKOIIHYECKOE TENO,
BBIICICHHOE U3 OKpY)Xaromied Cpeisl MpH MOMOIH [EPErOpOIOK HIIH
00605104€K (OHH MOTYT OBITH TAK)KE MBICICHHBIMH, YCAOBHBIMH), KOTOPOE
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XapaKTepHU3yeTCs MAKPOCKOITHYECKHMH [TapaMeTpaMHu: 00bEMOM, TEMITE-
parypoH, JaBiIcHHUEM.

TOXIECTBO - oTHolIeHHE MEXY OOBEKTaMH ([IPEIIMETAMH peaib-
HOCTH, BOCIIPUATHA, MBIC/TH), PacCMaTPHBAEMBIMH KaK «OJHO B TO XKE»;
«TIpeeabHBIHY Cyuall OTHOLIEHHUS paBeHCTBA.

TPUBUAJIBHDBII — 06b14HbIH, MIICHHBIHA CBEKECTH ¥ OpUTHHAIBHOCTH.
TPHHJI(SI/II[HLIFI — obmajalomui TPoHHEIM HAOOPOM XPOMOCOM.

TPOOHUUYECKAS HEIb, nunieBas nens — psAj OpraHH3MOB, CBA3aH-
HBIX JIPYT C JIpYTOM OTHOILICHHAMH, HEPE3 KOTOPHIE B SKOCUCTEME MMPOHC-
XOJIUT MEPEHOC IHEPTHU: KAXK/I0€ 3BEHO CIYXKHT MHINEH 11 Ceyroie-
ro 3BEHa.

TPO®UUYECKHH YPOBEHD — COBOKYIHOCTH OPT'aHH3MOB, 00BE -
HAEMBIX THIIOM [THTaHHA.

YPABHEHUE IIPEJUHIEPA — cu. Llpedunzepa ypasuenue.

®AKYJIBTATHUBHBIM — Bo3MoxXHbIH, Heoba3aTenbHbii (HampuMep,
(baKy/IbTaTUBHBIA IPU3HAK).

OEPPOMATIHETHMK - BemecTBO, 001aaiommiee CaMOIPON3BONBHON
HAMATHHYEHHOCTRIO Osiarofapsa (GbeppOMarHUTHOH yIOPSIOYEHHOCTH B
PAcIONOKEHNH €r0 AaTOMHBIX MATHUTHBIX MOMEHTOB.

OUJIETUYECKMIH PAJI, huneritueckas MAHUST — HEMPEPBIBHBIN AL
TI0CIEJOBATENBHBIX BO BPEMEHH TPy (ITOMY/IALMIA, BHIOB), KaX1asd U3
KOTOPBIX SABAAETCS IOTOMKOM MPE/IIIECTBYOMEH TPy IITbL U IPEKOM IO~
crenyomei.

®UJIOTEHE3 — HCTOPHYECKOE Pa3sBUTHE OPTaHU3MOB, HIH 3BOJIO-
UHS OpraHuyeckoro Mupa. Pumorenes caexyer paccMaTpUBaTh B €/[HH-
CTBE H B3aMMOODYCJIOBIEHHOCTH C MHAHBHIYAIbHBIM Pa3BUTHEM, OH-
mozene3om.

OWIOTEHETUYECKOE JPEBO, posocndBHOE péBo — H306paske-
HHE POJICTBEHHBIX OTHOIICHHH BHYTPH /1t000H TAKCOHOMHYECKOIT IPyIl-
TIBI OPTaHH3MOB WK BCETO OPraHHYECKOIO MHpA B BHJIE I€PEBa, B OCHO-
BaHHH KOTOPOTO HAXOATCA HPE/IKOBbIE GOPMBI, a Ha Pa3BETRICHHAX CTBO-
na — OTOMKH.

OUTOIJIAHKTOH - coBOKyImHOCTH pacTHTEABHBIX MAAHKTOHHBIX
opranu3moB. CM. Taxxe 3oonnankmon, Ilnankmon.

OUTODATI'US - nuTaHUe pacTUTENbHOU nuei; purodaru — KHuBOT-
Hble, TUTAIOIHECS PACTCHUSAMHU.
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OOPMAIUS — KOMILIEKC TOPHBIX IOPOJA, COBMECTHOC 3aJICTAHUE KO-
TOPBIX OOYCNIOBIEHO OOIIHOCTBIO YCIOBHIT 06pa3oBaHuA.

OOTUYECKAS 30HA — y4acToK 3KOCUCTEMBI, CTCIICHL OCBEICHHO-
CTH KOTOPOTO JOCTATOYHA JUIS POTOCHHTE3A.

®OTOABTOTPO®BI, ¢doToTpOdBI — OpraHu3Mbl, COCOGHEIE Camo-
CTOATENBHO CHHTE3UPOBaTh OPraHUYECKUE BEIICCTBA M3 HEOpraHUyc-
CKHX, Hcnons3ys 3Hepruro Conxia. OTHOCATCA pacTeHus, 1iuaHOOaKTe-
pum ¥ yacth 6axtepuit. CM. Taxke Xemoasmompoghul.

®OTOIMCCONMALINSA BOJBI - Pa3noKeHHE MONEKYIL! BOJBI HA
CBOOOHBII KHCOPOA U CBOOOIHBII BOIOPOA NPH IIOMOLLM SHEPTHU KBaH-
TOB cBeTa ((HOTOHOB).

®OTOH - cm. Keanm ceema.

D®OTOTAKCUC - nBmxeHue cBOOOTHO NEPEeMENIAIONIMXCS OPraHu3-
MOB, BBI3BAaHHOC OJTHOCTOPOHHUM CBETOBEIM Pa3paKUTEIICM.

®OTOTPO®DI - cm. Domoasmompogei.

XEMOABTOTP(KDBI, XeMOTPOQHI — OPraHU3MEI, CIIOCOOHBIE CAMOCTO-
ATENBHO CHHTE3NPOBATh OPTaHUYCCKUE BEUIECTBA M3 HEOPraHHYECCKHUX,
HCIIONb3ys SHEPTHI0 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX XUMHYECKHX
peaxuuit. OTHOCHTCS YacTh Oakrepuii. CM. Taioke Pomoasmompogei.

HEHTPHOJIb — nocTosHHAas CTPYKTyPa BCEX AKHUBOTHBIX U HEKOTOPHIX
pPacTUTENBHBIX KICTOK, OCHOBHASA 4aCTh TaK Ha3BIBACMOI0 KICTOYHOIO
neHTpa. LleHTpronu y4yacTBy 10T B MUTOTHYECKOM ACICHUH KIIETKH.

IUKJ KPEBCA - cM. Kpebea yuxa.
UK TPUKAPBOHOBBIX KMCJIOT - cm. Kpebea yuxa.

IUKJIOH - kpynHOMacIITaGHbIH aTMOC(EPHBI BUXPH BO BHETPOIIH-
YECKUX LIMPOTAX PaJuyCcOM B HECKOJBKO COTCH WM THICSY KHIOMET-
POB, C TIOHIKCHHBIM JaBJICHUEM B LICHTPE U C TIpeobnagaHueM oonad-
HOH NOTOABI U 0CaaK0B. Bo3yx HUPKyIHPYET NPOTHB YaCOBOH CTpPE-
k1 B CeBEepHOM monywapuu U mo yacoBod — B IOxuoM. CM. Taioke
Anmuyuknon.

IIUPOTHASA KJINMATHYECKAS 30HAJBLHOCTD — 3akoHo-
MCpHOC pacnpeueneﬂne 110 HOBCpXHOCTI/I IIJ1AHCTHI IIaH}II.Ua(I)THO-KIII/IMa-
THYCCKHX MMOACOB, BO3ZHHKAIOIICE B CBA3H C BKBaTOpI/I.’:UII:HO-HOIIHprIM
TCMHCpaTypHI:IM Fpa}II/ICHTOM.

IIKAJIA KEJbBUHA - cMm. Kenvsuna wrana.
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[HPEI[I/IHFEPA YPABHEHME - ocHOBHOE YpaBHCHHE KBaHTOBO
MEXaHHUKH; [I03BOJISET ONPENCIUTH BO3MOKHBIE COCTOSHUS CHCTEMEI, a
TaKXKe M3MEHEHHs COCTOSAHUA BO BpeMeHH. [lo umenu 3. lllpexuurepa
(mounee lllpénuurepa).

IBAITOPUTDI - xumuueckue ocaaky, BRITaJAONUE HA THO Oacceii-
HOB B PE3YJIBTaTe MEPECHIICHUA PACTBOPOB: CONM M HEKOTOPHIE BUJIbI
U3BECTHAKOB.

IBTPOPUKAIINS - yBenuucHUE COACPNKAHUL OPTaHUIESCKOTO BEle-
CTBa B BOAOGME; IIPU 3arpA3HEHHM BOJOEMa OPraHMKOW YMEHBIIAETCS

KOJIMYCCTBO PACTBOPCHHOI'O B BOAC KUCJI0OpOAa, pacXoayromeroca Ha €€
OKHCJICHHUC.

IBTPO®HBIE BOJOEMBI — «xopMHbIe» BOTOEMBI, IPOLYKLHA KO-
TOPBIX NIPEBHIILAET €€ MOTPeONICHIE KOHCYMEHTaMH, B TOM YUCJIE T10 TPH-
9uHE BHICOKOH KOHLCHTPAUN GHOTEHOB.

3KBATOPI/IAJII)HO MOJISIPHBIN TEMITEPATY PHBII I'PA TU-
EHT — pa3sHHLIa TeMIIEpAaTyp B 3KBaTOPHAJIBHBIX U MONSAPHBIX 00/IaCTAX,
BO3HHUKAIONIas [10 NPHYHHE TOTO, 4TO JIYYH [[CHTPATLHOIO CBETUIIA [Tajla-
10T Ha Iapoo6pa3Hyl0 MOBEPXHOCTD IJIAHETH! 110]] Pa3HBIMH YITIaMH.

9KBUBAJIEHTHDBIH — paBHOCHIBHEIH, PABHOLICHHBIH, PABHO3HAYHBII,
3aMCHSAIONIINH YTO-THOO.

OK3O0I'EHHBIU - BrerHero NpoucxoxacHuA, BRI3BAHHEIH BHEIIHHU-~
MU TIPHYMHAMH (CP.: 9HOO02EHHbLI).

IK30THYECKHNMH - cBoiicTBEHHBIH OTAANCHHBIM (HAIPUMED, FOKHBIM
UM BOCTOYHBIM) CTPaHAM H B CHILY 3TOTO KaXYIIUICS IPUUYYATUBEIM H
YIOHBUTENBHBIM.

IKIIMIITHUKA - 6onb1110ii Kpyr HeOECHOI Chepbl, 10 KOTOPOMY IIpo-
UCXOIUT BUAUMOE Tonu4HOe nBIkKeHne COMHIA, TIOCKOCTD IKIUIITHKH —
IUIOCKOCTh 3€MHOH OpOUTHI.

IKCIAHCHS - paclupeHue cepsl BIUSHUA roCyIapcTBa WIH He-
KOH MONTUTHYECKON TPYIIIHPOBKH, OCYIIECTBIAEMOE KaK IKOHOMHYECKH-
MM MeTOaMH (HallpuMeED, BHIBO3 KAllUTAaNa), TaK H BHEIKOHOMUYECKUMMU
(nanpumep, BOOPY)KCHHBIH 3aXBaT TEPPUTOPHH, TUILIOMATHIECCKOE JaB-
JICHHE).

IMITUPUYECKHH - ocHOBaHHBIH Ha HETIOCPEACTBEHHOM (4YBCTBEH-
HOM) OIBITE, ONHPAXONIMHACA TONBKO Ha OIIBIT.

OHIAEMMKMH — BuIbI paCTEHHUI U XUBOTHBIX (POABI, CEMEHCTBA U T. 11.),
OrpaHHYECHHBIC B CBOEM PAaCNpPOCTPAHEHHH OTHOCHTENBHO HEOONBLIOHN
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TeppUTOpHEH (BCTpeYalommecs TONbKO B ONPENCICHHOM reorpapuue-
CKOM paiioHe).

OHAEMUYHDBIU, sH1eMAueCKuii — MECTHBIN, CBOMCTBECHHBI JaHHON
MCCTHOCTH.

DHJIOTI'EHHDBIN - BHyTpeHHETO NPOUCXOKICHUS, BEI3BAaHHBIA BHYT-
PCHHUMH TIPUYHHAMH (CP.: 3K302€HHbII).

DHIOCIIEPM - 3anacaromnias TKaHb B CEMEHAX PaCTCHUH.

DHTOMODPUIH S — npucriocoONeHHOCTh BETKOB PACTEHHUI K OTHI-
JICHUIO TIPH TIOMOIIH HACCKOMBIX.

IOHTPOIIMSA - Mepa HEONPEACICHHOCTH CUTyanuy (CIy4aiHOH Benu-
YHHBI) ¢ KOHEYHBIM KWK CUETHBIM YHCJIOM HCXOIOB.

20H - 0Tpe30K BPEMEHH Ire0NIOrHYeCKOH HCTOPHH, B TEUEHHE KOTOPOrO
chopMUpOBaIaCh 30HOTEMA; OOBETUHAET HECKOJIBKO 3P.

DOHOTEMA - nan6onee KpYIHOE TOApa3/ieicHHe CTparurpaduue-
CKOH IIIKAJBI.

SIMAJIUMHUNOH - cm. Tunonumuuon.

SIMUDUTDI — pacTeHus, MOCENAIOIINECT HA APYTUX PACTEHUAX, HO HE
ABAAIOIIMECS Tapa3sUTaMd M HCIIOAB3YIOUIME 3TH PAaCTEHHA JHMIUE KAk
MECTO MPUKPEIICHHUS.

IPO3US — nponecc pa3pyIucHis TOPHBIX OPOJ, CKIa/IbIBAIONTHHCS U3
MEXAHUYECKOT0 PAa3MBIBAHUS H XHMHUYECKOTO PACTBOPEHHUS.

DOEMEPDI - pacTeHus ¢ O4eHb KOPOTKHM II€PUOJOM BETETAIUH, IIPO-
BOAAIIME OONBIIYIO YAaCTh T'0Aa B JIATEHTHOM COCTOSHHH.



CioBapb Ha3BaHUH KMBBIX
M HCKONAaeMbIX OPraHu3MoOB

3uauxoM ( T ) OTMEUEHB! BRIMEPLINEC IPYIIIEL.

ABCTPAJTUIICKHE CTPAY CBbl, kasyapoo6pasusie (Casuariformes) —
OTPA] HENETAIONMX 6ECKHICBBIX [ITAL, OTPaHHYEHHBIH ABCTPaIHACKOH
3ooreorpaduucckoit 06macTeio. MHOLECH — HBIHE.

ABCTPAJIOIIMTEK (Australopithecus) ( T ) — Haubonee panHuit pox
cemeiicra romunua (Hominidae). [InuoueH — panHuit mueicTouen Boc-
TouHO# 1 FOxHOM Adpuku.

AKAHTOCTETA (Acanthostega) () — onuH U3 IPEBHEHIINX POIOB
aMuOnii-nabupuatononToB. Jleson [pennananu.

AKPUTAPXMU ( 1 )— cobupaTenbHOE Ha3BaHUE I HCKOTIAEMBIX OJTHO-
KJICTOYHBIX BOJIOPOCIEH CO CTOHKOM, HO HEMUHEPATH30BaHHOH 060104-
koii. [IpoTepo30ii — naneorex.

AKYJIBI (Selachomorpha) — nosiknace xpsimeBbix pri6. Kap6on — HbiHe.

AMEPHKA HCKUE JUKOBPA3BbI, npepécusic AuKOGPA3HI
(Erethizontidae) — oTaenbHOE ceMEHCTBO TMKO6Pa30B. [ PrisyHbI, 06UTal0-
me B necax Cesepuoit u IOxuoi Amepuku. Erethizon dorsatum —
¢IMHCTBEHHBIH NPEACTABUTENb KaBUMOPQHBIX TPHISYHOB, paclpocTpa-
HEHHBI 3a penenamu FOxHoi AMepuxku (B CeBeproit AMepHKe).

AMMOHH ThI, ammoronaén (Ammonoidea) (1) — noakaace ronoso-
HOTMX MOJLIIOCKOB. JIeBOH — MEIL

AMHHMOTBI (Amniota) — BECIU¥E TO3BOHOYHBIE (PENITHIIMH, ITHIBI U
MJIEKOITUTAIONIKCE ), TPUCTIOCOOMBIIMECH K PA3BUTHIO Ha CyIeE.

AM®UBHUH, 3emHOBOAHBIE (Amphibia) — HanGonee NPUMHTHBHBIH
KJIACC TI03BOHOYHBIX-TETPAIIO/, COYETAIONINH IPU3HAKH Ha3€MHOMH Opra-
Hu3auu (MATUNANAS KOHCYHOCTD) ¢ GU3HONOTHYECKMMH OCOOEHHOCTA-
MH BOTHBIX JKMBOTHBIX (Pa3sMHOXCHHUE HKPHHKAMH, XaO€pHOC [IbIXaHHE
JAMYMHOK ¥ TP.). J[cBOH — HEIHE.

AHAMHMM (Anamnia) — Hu3LIKE T03BOHOYHBIC (6€CUENIOCTHEIE, PBIODI
1 aM(pubuH), «KIPUKOBAHHEIC K BOACY.

AHAIICHBI (Anapsida) — penTHIMH, HCXOZHO HE HMEIONIHE BUCOY-
HBIX BOAJWH B KpHILIE Yyeperna.
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AHKHWJIO3ABPBI, NAHLUMPHEIE TMHO34BpE! (Ankylosauria) (1) —
TONOTPAT YCTBEPOHOTHX PaCTHTENBHOANHBIX THHO3ABPOB OTPSAAA NTHLC-
Ta30BHIX. Men.

AHHEJMIBI - cm. Konsuamsie yepsu.

AHOMAJIAKAPUC (dnomalacaris) (1) — pon KpyITHBIX MOPCKHX 1Ic-
HHUCTOHOTHX HESCHOTO CHCTEMATHYECKOTO nonoxerus. Kembpuii.

AHTHUJIOIIBI —- cobupatenbHOE Ha3BAHKUE IOJIOPOTHX TAPHOKOIBITHHIX,
HUMCIOIINX CPAaBHUTEIBHO HEOOJBIINE Pa3MEPH] U JIETKOE CIIOXKCHHUCE.

AHTPAKO3ABPBI (Anthracosauria) ( 1 ) — orpsix amdubuii, oT KOTO-
pOTo BEAyT CBOE NPOUCXOXKAECHHE penTunnu. Kap6ou — nepms.

AIITEPUTOTHI - cm. Ilepsuunobeckpuinbie.

APAYKAPHMH (Araucariaceae) — ApeBHeiiiuee ceMeHCTBO HBIHE XKHBY-
UMX XBOWHBIX. Tpuac — HbIHE; COBpEMEHHBIC pacnpocTpaHeHsl B FOx-
HOM AMepHKE U ABCTPaNHMiCKOi 061acTH.

APTPOJUPHI (Arthrodira) ( T ) — moxknacc MaHUMPHEIX PHIG-TINAKO-
aepM. Cunyp — 1eBOH.

APTPOIIOI[I)I — cM. Ynenucmonozue.

APXEBAKTEPUM (Archaebacteria) — HanGonee apXxanuHHI U3 THIIOB
TNIPOKApHOT; OT Goree NpoABHHYTHIX Gakrepuit (Eubacteria) oTnmyarotes
CTPOCHHEM KJICTOYHOMN CTEHKH M CTPYKTYpO FeHOMa. XeMOaBTOTPOQEI,
XKHBYUIHE B Pa3NHYHBIX IKCTPEMAJILHBIX MECTOOOUTAHUSAX (B OKCAaHCKHX
r1y6uHax 6113 OJBOXHBIX ByNKAaHOB, B TOPSYMX HCTOYHUKAX H T. I1.).

APXEOIITEPUKC (Archaeopteryx) (1) — eXMHCTBEHHBIH IPEACTABH-
TeJIb TIOAIKIACCA AUIEPONTHL (IIPOCTO MENKHI ONICPCHHBIN IMHO3aBPHK).
[To3ansas wopa EBponsr.

APXEOIIUATBI - panrekeMOPHIICKHE IPUKPETIIEHHBIE QHILTPATOPH,
KOTOPBIX NPEXC BRAEAANN B TUN Archacocyatha, a HEIHe BxTrOUalOT B
COCTaB IrybOoK, IPUYEM Pa3HBIX UX TPyII.

APXO3ABPbI (Archosauria) — moaxnace penTuInii, BKIIOYAIO Ml Hau-
Gonee BBICOKOPA3BUTHIX MpPEICTaBUTENCH 3TOTO Kacca (IMHO3aBPOB H
NTCpPO3aBPOB); ajl HAaYaNo NTHUAM. HeIHe KuBymMe NpeacTaBuTeNH —
Kpokoaunkl. [IlepMb — HbIHE; pacLBET B Me3030¢.

ACKOMMUIIETBI (Ascomyceta) — KJ1aCC BBICIINX TPUOOB.

ACIIM IMHU (Ascidiae) — knacc Tina oGonounukos (Tunicata); o6onou-
HHMKOB MO0 CUUTAIOT CAMOCTOSTENBHBIM THIIOM, THOO BKJTIOYAIOT B THII
XOpJOBEIX. B HCKOTIaeMOM COCTOSHMM HC HalICHBL.
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ATJIAHTPOII - cm. ITumexanmpon.

BABOYKH (Lepidoptera) — oTps HaCEKOMBIX C IIOMHEIM NIPCBPAICHU~
em. lOpa — nnine.

BAHTMEBBIE (Bangiophyceae) — caMblif apXxanyHbIH KJ1acC THIIA Kpac-
HEIX Bogopocnaei. [Iporepo30it — HBIHE.

BATPAXO3ABPbI (Batrachosauria) ( f ) — c6opHas rpynmna, B KOTOpPYIO
BKJIIOYAIOT HU3IIMX TETPAIOJ, COYECTAIOIMX IPH3HaKK aMpubuii u pen-
Tunuit. Kapbon — nepMs.

BAYPY3YXWUH (Baurusuchidae) ( ) — ceMeHCcTBO Ha3€MHBIX KPOKO-
IU0B. JoueH EBpomnsl.

BETEMOTHI (Hippopotamidae) — ceMcifcTBO MJICKONIUTAIONIMX TOA-
OTpA/a HEXBAYHBIX [TAPHOKOILITHHX. MHOLIEH — HEIHE.

BEJIEMHMTBI (Belemnitida) ( +) — oTpsn knacca roNoBOHOTHX MOJI-
ntockoB. Kapbon — Men.

BEHHETTHUTBI (Bennettitales) (T ) — mopsAxOK ron0CEMEHHBIX Klacca
CaroBHUKOB. TpHac — Men.

BECKWJIEBBIE IITI’iIII)I (Ratitae) — HAMOTPAMA NITUL, BKIIOYAKOIIUH
KpPYIHBIE HEACTAIOMKE (POPMBI, NTHIIEHHBIC KHMJIA TPYIMHBI U HMCIOIIHE
penyUHpOBaHHbIC NIEPeIHIE KOHEYHOCTH. [laneoren — HbiHE.

BECYEJIIOCTHBIE (Agnatha) — npesueifmmii knacc MO3BOHOYHBIX,
OT KOTOPOTO HEHHE COXPAaHHIHUCH JIUIIb IIPEACTABUTENH IIOAKIACCa KPYT-
JIOPOTHIX (MHHOTH H3BECTHBI CBOUMH FaCTPOHOMHYECKMMHU JTOCTONHCTBA-
mu). OpAoBHK — HEIHE.

BECYEPEIIHBIE (Acrania) — cm. Jlanyemuuku, Xopdossie.
BOJOTHBIN KMIIAPHUC — cM. Takcoduym.

BOPFPIEHI/illbl (Borhyaenidae) ( T ) — ceMEHCTBO XHILHBIX IOXKHO-
AMEPUKAHCKUX CyMYaTBIX. JOLEH — IJIHOLICH.

BPAXHUOITIObI (Brachiopoda) — TH BTOPHYHOPOTHIX 6€CI03BOHOY-
HEIX; HMCIOT [BYyCTBOPYATYIO PAKOBHHY U I10 BHEIIHEMY BHIY CXOJHBEI
C ABYCTBOpYATEIMU MOIIockaMu. KeMOpHil — HBIHE; PACLBET B ICBOHE.

BPOHEHOCIIBI (Dasypodidac) — ceMeiCTRO MIEKOTTUTAIONMX OTpSi-
Ja HenoHo3y6rX. FOkHas AMcpHKa. J01EH — HBIHE.

BBIKH (Bovinae) — mofceMeHCcTBO NaPHOKOMBITHEIX CEMEHCTBA 11010~
porux. MHOIIEH — HBIHE.
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BEJBbBUYMS (Welwitschia) — ronoceMennoe, opMHUpYyIONIEe OTACTb-
HBIiT mopAA0K Kiacca THeTOBBIX. [lycTrinu FOxHo# Appuku. B nckona-
€MOM COCTOSHHUH HEH3BECTHO.

BEHI[OBI/IOHTI)I ( T ) — cobuparenbHOE Ha3BaHHE KPYIHOpa3Mep-
HBIX OECCKENECTHRIX OPraHM3MOB II03THET0 NokeMOpus. Bena.

BEHJIOTEHHNMU (Vendotenia) ( t ) — 1CHTOBUAHBIE MAKPOCKOIIHYE-
CKHUE BOJOPOCTIM HEACHOTO CHCTEMATHYECKOTO NONIOKEHNA. Bena.

BEPBJIIGIIKI/I (Raphidioptera) — OTps HACEKOMBIX C IMONHEIM IIpe-
BpameHueM. [IepMb — HEIHE; paciBET B 1OpE.

BEPBJIIOIbI (Camelidae) — cemeiicTBO MOZOTpAAa MO30IEHOTHX (OT-
PAI HENTAPHOKOIKITHHIX). OMUIOEH — HEIHE.

BECHSIHKMH (Plecoptera) — oTpsa HaceKOMBIX ¢ HETOJHHIM IIpEBpa-
IICHHEM U BOXHBIMH nHUYMHKaMH. [lepMb — HEIHE.

BHYTPEHHEPAKOBUHHBIE I'OJIOBOHOTME — ronosoHorue,
PAaKOBMHA KOTOPHIX CKPBITA TI0J] MAHTHEW M B TOH MM HHOH CTEIIEHH pe-
JOyUHpOBaHa: OEJIEMHHUTH U TIOYTH BCE COBPEMEHHBIE NIPEACTABUTENIH
Kjacca.

BO/IOPOCJIN (Algae) — cobuparensHoe Ha3BaHHE JJIS BCEX THIIOB
aBTOTPO(HBIX HU3LIMX PACTCHHH, OOUTAIONMX, KaK [IPaBHJIO, B BOAHOH
cpexe.

BOJIOCATBIN HOCOPOT — cM. Lllepcmucmetii Hocopo.

BOJIBIIMEBBIE (Voltziaceae) ( 1 ) — cemelcTBo xBoitHBIX. [lepMb —
Me.

BTOPUYHOPOTBIE (Deuterostomia) — OHO M3 ABYX OCHOBHBIX
HOApa3AeNCHUI KUBOTHOTO apcTBa (Metazoa), y peacTaBUTENEH KO-
TOPOr0 B OHTOTEHE3€ NMPOUCXOAUT 3aMBIKaHHE pTa 3apOoABIINA U BO3-
HUKHOBEHHE POTOBOTO OTBEPCTHSA B3POCIOTO >KMBOTHOTO Ha MHOM
MECTE.

BbICIWIUE I'PbI3YHbBI - COOUpaTENBLHOC HA3BAaHUE BCEX TPHI3YHOB
KpoMe KaBUMOP(OB. DO1IEH — HbIHE.

BbICIIUE PACTEHUSI (Embryophyta) — MHOTOKJIETOUHEBIE HA3EMHBIE
HJI BTOPHYHOBOIHBIC PACTEHHMSA, TENO KOTOPLIX HMEET CIOKHO AU e-
PCHUMPOBAHHBIE CHCTEMBI OPraHOB U TKaHeH. K HUM oTHOCATCA cocynu-
CTBIE pacTeHHs U MoxooOpa3Hsie. CHIYp — HBIHE.

TAZIPO3ABPBI, yTkoHOCHIE AHHO3ABPEI (Hadrosauria) (1 ) —nozorpsaz
PACTHTENBHOAIHBIX THHO3aBPOB OTpAAa NTHNETa30BEIX. FOpa — Men.
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TAJUTIOLIUMTEHUS (Gallucigenia) ( T ) — pon Mopckux Jobomox.
Kemb6pwii.

TAHOMJIbI (Ganoidomorpha) — HafoOTpa HHU3IIKMX Ny4YEeNEpHX PHIO.
ITepMb — HEIHE; paCBET B 1OpE.

TATTEPUS (Sphenodon punctatus) — eNMHCTBEHHBIH COBPEMCHHBIM
OpeICTaBUTENb PENTUINH OTPAla KIIOBOroJOBBIX. DHAeMuk Hoboi
3enanguu.

T'MEHOBBIE (Hyaenidae) — ceMeHCTBO MIEKOTTUTAIOUIMX OTPSAA XU
HBEIX. MHUOIEH — HBIHE.

TUHKI'O ABYJIOIIACTHBIM (Ginkgo biloba) — exuucTBerEBIi CO-
BPEMEHHBI [TPeICTAaBUTETb TOIOCEMEHHBIX K/1acCa TMHKIOBBIX. B naneo-
reHe W HEOreHe OBbLT LIMPOKO PacHpOCTpPaHEH 1O BCeMy BocTouHoMy
HONyLIapUI0, HBIHE — 3HAeMUK KuTas. B npupoqHBIX MECTOOOUTAHUAX
HE HalICH; COXPaHWICA NHIUb KAaK CBAIICHHOE ACPEBO B OyAaMHCKHX
MOHACTBIPSX.

T'MHKI'OBbIE (Ginkgopsida) — k1acc roJOCEMEHHEIX, NPEICTABUTE-
71 KOTOPOTO OTAHYAIOTCS BECPOBHAHBIMHU J[BY- HJIH MHOTOJONACTHBIMH
nucTeaMH. B ocHOBHOM B yMepeHHOi#M 30He CeBepHoro nonywapus. Kap-
OOH — HBIHE; PacBET B IOPE.

TUIIAPUOH (Hipparion) () — pox He6ONBIKX TPEXNATIX JIOLIA-
neii. CeBepHas AMepuka, EBpa3us u Adpuxa. MuorieH — TIHOIEH.

I‘JII/IIITOI[(jHTI)I (Glyptodontidae) — cemeiicTBO MJIEKOTIMTAIOIIUX
0TpAa HENOMHO3YORIX. Do1eH — mieicToueH KOxnol AMmepuxu.

NIOCCONTEPUEBBIE (Glossopteridales) ( T ) — mopsmox nucTonaz-
HBIX THHKIOBBIX. (I'nocconTepuc — pacTeHue ¢ A3BIKOBHIHBIMY BHIPOC-
TaMH Ha KOHI[aX JICThEB; OTCIOA Ha3BaHue: rped. glossa — A3bIk.) B oc-
HOBHOM KOHTHHEHTH FOkHOTO nmonymapus. Kap6or — Tpuac.

IDMIOCCONTEPUEBAS ®JIOPA ( 1) — (nopa ¢ JOMHHHDOBaHHEM
[IOCCONITEPHEBBIX, CYyIECTBOBABILIAS Ha IOXHBIX KOHTHHCHTAX BO BPEMS
oneneHenuil [onasanel. TTo3xHMit KapOOH — TIEPMB.

T'HETOBBIE (Gnetopsida) — knacc Tuna ronoceMenHbix. KOpa — HbIHE;
pacuBET B MEIy.

THETYM (Gnetum) — omuH M3 TpeX COBPEMCHHBIX PONOB I'HETOBBIX.
PacripocTpaHeH B TpONTUKaX.

T'OJIOBOHOTME (Cephalopoda) — Hanbonee BEICOKOOPraHH3OBaHHBIH
KJIacc THIa MontockoB. KemOpuii — HelHE.
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TOJIOCEMEHHBIE (Gymnospermae) — TUI CEMCHHEBIX pacTCHMI.
[IpencTaBner UCKIIOUUTENBHO APEBECHBIMH HA3eMHBIMH (OpPMaMH.
O6benvHseT XBOiHbIE, THHKIOBBIC, CATOBHUKH, THETOBBIC U PAJ HCKOMA-
€MBIX Tpynn. JIeBOH — HBIHE; PACIBET B Me3030¢.

I‘OMI/IHI/iI[I:I (Hominidae) — cemeiicTBO BHICIUMX IPUMATOB, BKIKOYAI0-
mee aBa poxaa: yenosek (Homo) n aBetpanonurex (Australopithecus).

I‘OPI‘OHOIICI/’IIII)I (Gorgonopsida) ( T ) — oTpsa XUIIHEIX «3BEPO3Y-
ObIX AmepoB»-Tepancun. [lepms.

I'PUBDBI (Mycota) — 1apcTBO 3yKapHoOT, 06 EAMHSIONIEE HENOABIKHEIC
reTepoTpOdHBIE OPraHU3MBbl, CPEIH KOTOPBIX €CTh U [1APA3UTHI, U CANlPo-
¢GuTHI, 1 CUMOMOHTEL. JJokeMOpHii — HHIHE.

I'PUJLJIOHOBBIE (Gryllones) — rpynmna oTpsa10B HaceKOMBIX C HEMION-
HBIM NTPEBPAIIEHHEM, PONCTBEHHBIX TPAMOKPEUIBIM. KapOoH — HEIHE.

I'YBKH (Spongia) — THII HU3LIKMX )XHBOTHBIX, HE UMCIOIMX CTabHb-
HOH kneTourHoH nuddepenuposku. KemOpuii — Hbie.

I[BOHKOI[Bi[[lAIIII/IE (Dipnoi) — HafOTpsA HU3LINX KOCTHBIX PHIO
(nomacrenépsix). JleBoH — HbIHE. TpU COBPEMEHHBIX POJAA IHAEMHYHEI
ans Appuxu, FOxHOH AMepuku 0 ABCTpanuu.

JIBYKPBIJIBIE (Diptera) — oTpsJ HACEKOMEIX C TIONHEIM TIPEBPAIICHHU-
eM. Tpuac — HEIHE,

JIBYITAPHOHOTI'ME (Diplopoda) — knacc Ha3eMHBIX YWICHHCTOHOTHX-
MHOTOHOXEK. J[eBOH — HEIHE.

IIBYCTBOP‘{ATI)IE, aBycTBOpuaTeie MOLIKOCKU (Bivalvia) — knace
THIIa MOJUTIOCKOB. KeMOpuii — HEIHE.

JMAIICH]BI (Diapsida) — pentunny, UMEIOIME IBE aphl BACOUHBIX
BIAAWH B KPHILIC Ueperna.

JAUATOMEMU, nuardémossie BOgopocau (Diatomeae) — Tan ogHo-
KJIETOYHBIX BOJAOPOCIEH, HMEIONIMX KPEMHHHOPraHHYECKUH MaHUpb.
IOpa — ubine.

JIMATPUMBI (Diatrimae) () — OTpAA rMTaHTCKUX XUITHBIX HEJETAI0-
KX OTHI HAZOTpAAA XKypasneoOpasHeix. DoreH Esponsl u CesepHoit
AMepuKH.

I[HKI/IHCOHI/IH (Dikinsonia) ( ) — pon GunarepaabHO-CUHMMETPHY-
HBIX (T. €. IByCTOPOHHE-CUMMETPHYHEIX ) BEHAOOHMOHTOB. Ben.

I[HKTI/IOHEBPI/iI[LI (Dictyoneurida) ( 1 ) — oTpsix HaCEKOMBIX C He-
NOJHBIM NpeBpamieHueM. KapooH — nepms.
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I[I/IHPiXTI/IC (Dinichtys) (T ) — pOA NaHUUPHBIX PBIO, OMIUH U3 CAMBIX
KPYIHBIX HX TIpeAcTaBUTeNCH. JleBOH.

JHUHO3ABPDI (Dinosauria) ( T ) — aABa 0Tpsaa, K KOTOPEIM IIPHHAJIC-
XKaT HanboJsee KPYITHBIE i BHICOKOOPIraHU30BaHHBIC PENITHIMA TTOAKIAC-
ca apx03aBpoB. Tpuac — Mel.

JIMITPOTOIOHTHI (Diprotodontidae) (1) — ceMeHcTBO KPyIIHBIX Tpa-
BOSHBIX CyMUaThiX. MHOLIEH — IIHOLEH ABCTpauH.

I[HHHHOI[OHTBI (Dicynodontida) ( ) — OTpsaA pacTHTENEHOATHBIX
«3BEPO3yObIX smepoB»-Tepancul. [lepMp — TpHac.

IIO)K)IEBl;IE YEPBHU - cobupareNbHOE Ha3BaHUC HECKOJBKHX Ce-
MEHCTB IOYBOOGHUTAIONIMX KOJIFIATHIX YEPBEH U3 KJIacca MaJIOIICTHHKO-
BeX (Oligochacta). B nckonaeMoM cOCTOSHHMH HEM3BCCTHEI, HO TI0 KOC-
BEHHBIM TIpHU3HaKaM (CJIEAB] PHITHA) — C OPAOBHKA.

JIPEBECHBIE JJMKOBPA3BI — cM. Amepuranckue Ouxo6passl.

EHOTOBBIE (Procyonidae) — ceMeifCTBO MJIEKONIMTAIONINX OTPsiAa
xumHbX. ONUroLeH — HEIHE.

KBAYHBIE (Ruminantia) — DOAOTPAA MIEKOIMTAKOIUX OTpsia map-
HOKONHITHBIX, 00beIUHAIONNHA ONeHei, GBIKOB, aHTHJION U XUpPadoB.
Jo1eH — HEIHE.

JKECTKOKPBIJIBIE — cM. JKyKu.

KHUBOTHDIE (Metazoa) — 011HO U3 aAPCTB OPraHUYECKOTO MUPa, 00be-
JAHUHAIONIEE TOABUKHEIE MHOTOKIICTOUHBIC OPTaHU3MBI C TETEPOTPOGHEIM
HUTaHUEM.

AKHPADDI (Giraffidae) — ceMelcTBO TapHOKOIBITHBIX MIEKOTIUTAIOIIHX .
MuoueH — HHHE.

AKYKHU, xectrokprbie (Coleoptera) — OTpsAA HACEKOMBIX C IIOJHBEIM
npespaunieHneM. [lepMb — HEIHE.

JKYPABJIEOBPA3HBIE (Gruiformes) — HaTOTpSa NTHL, MHOTOKDAT-
HO JaBaBIIMii KPYIHBIX HECTAIONIMX XHIIHUKOB (XMaTpUMEI, Gpopopa-
KOCBHI). D0ILeH — HBIHE.

3ABPOMOP®DI (Sauromorpha) — oHa U3 AByX OCHOBHEIX 3BOJIIOIH~
OHHBIX JIMHHI aMHMOT, O0BEIHHAIOIAS AHANCHIHBIX, aHATICHIHBIX H
3BpHANCHIHBIX penTuini u ntu. CM. Takxke Tepomopdet.
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3ABPOII()I[I>I (Sauropoda) ( t ) — mOZOTPSA AMEPOTA3OBBIX AHHO3aB-
POB, OOBEAMHAIOMMK MMraHTCKAE YCTBEPOHOTHE PACTHTEILHOAMHEBIE
dopmel. Tpuac — me.

3BEPOOBPA3HBIE SIIIEPBI — cum. Cunancuds..

3EJIEHBIE BOJIOPOCJIN (Chlorophyta) — Tin pactureasHOro Hap-
CTBa, IPEACTABICHHBIN O{HOKIETOYHBIMH, KOJIOHHAILHBIMHU H MHOTOTKa-~
HeBBIMH opmami. [okeMOpHii — HEIHE.

3EMHOBOJIHBIE — cM. Angpubuu.

3MEH (Serpentes) — MoxOTpsL AHANICHAHBIX PENTHIIHI (CHIBHO CHELH-
IM3UPOBAaHHAA rpynmna smepuir). Mes — HeIHe.

30JJOTHCTHIE BGI[OPOCJII/I (Chrysophyta) — Tun pacTUTEIEHOTO
UapcTBa, NPeACTABICHHEI OTHOKICTOYHBIMH, KOJIOHHAIEHEIMA H MHO-
rOTKaHEeBBIMH (opMamu. KemOpuii — HbIHE.

UI'YAHOJOHBI, uryanondHnThl (Iguanodontidae) ( ) — cemeiictBo
OUIIEHaNbHBIX PACTHTEIBHOSAHBIX AWHO3ABPOB OTPSNA NTHIETA30BEIX.
Paunnwuit Mer.

N3BECTKOBBIE BGI[OPOCJII/I — cobMpaTeILHOE HAa3BaHKUE MAKPO-
CKONHYECKMX BOAOPOCICH (B OCHOBHOM KPAacHHIX), TalJIOMBl KOTOPEIX
MMCIOT M3BECTKOBBIC BKJIIOYCHHSA M OTTOrO XOPOILO COXPAHSIOTCS B HC-
KOMaeMOM cOCTOSSHHM. KeMOpuii — HelHe.

VHJIPUKOTEPUU (Indricotheriidae) ( T ) — cemelicTBO ruraHTCKHX
6e3porux HOCOPOroB (OTPSUL HENAPHOKOMBITHBIE). ONUIOLCH.

WHOIIEPAMBI (Inoceramidae) ( T ) — cemeiicTBO KPYNHEIX (pa3MepoM
#o 1 M) xBycTBOpUaTHIX MOJLTIOCKOB. FOpa — Me.

HNH®Y30PHH (Infusoria) — xnacc Tuna npocteimux. B uckomaeMoM
COCTOSIHUHM HEU3BCCTHBI.

I/IXTI/IO3ABPBI, puiGosiepsr (Ichthyosauria) ( ) — oTpsx MOpckux
p516006pasneIX penTHmii oakiacca sspuancu. Tpuac — men.

UXTHOCTETA (Ichthyostega) (1) — ojvH U3 ApeBHEHIINX POZOB aM-
ubuit-mabupunTonOHTOB. JleBoH Ipernannm.

KABUMOP®HBIE I'PBI3VHBI, kaBuMOp (sl (Cavimorpha) — Han6o-
JI€C apXaHYHBIH U3 TIOLOTPSAAOB IPHI3YHOB, COXPAHUBIIMIACS HEIHE JIMIIb
B YOxno# Amepuke. OHromnes — HeIHE.

KA3YAPOOBPA3HBIE - cm. Ascmpanuiickue cmpaycul.
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KAJIAMMTBI (Calamitales) ( + ) — MOPAIOK PEBOBHAHBIX XBOIIEO6-
pa3HbIX. B uncie ocHOBHBEIX yreobpasoBartencil. JleBOH — IepMb; pac-
1BeT B KapOoHe.

KAJIbMAPBI (Teuthida) — oTpsx BHYTpEHHEPAKOBHHHEIX TOJIOBOHOTHX.
Tpuac — HeIHE.

KAIITOPUHHU IbI (Captorhynomorpha) — orpsa, K KOTOpOMY IPHHA/I-
JIeXar camble paHHHE KapOOHOBBIE penTHINH. KapOoH — nepMs.

KEUTOHHMEBBIE (Caytoniales) ( + ) — TOpAKOK MoJOCEMEHHBIX, OT-
HOCHMBIH HEIHE K KJIacCy T'MHKTOBEIX. TpHac — MeL.

KEHI'YPY, keurypoBere (Macropodidae) — ceMeHCTBO KPyNHEIX Tpa-
BOSITHBIX CyM4YaThIX. MHOUEH — HBIHE.

KEHMAIMTEK (Kenyapithecus) () — pox uenoBexoobpasHeIx obe-
3bsIH, OMHM3KMX K TOMHHUAaM. Muouen Bocrounoit AQpukH.

KHCTEINEPBIE PbiBbI (Crossopterygia, Crossopterigiomorpha) —
HaJ0TPs/] HU3IHUX KOCTHBIX PO (JIomacTenépsix), AaBIUMI Hayaio Ha-
3eMHBIM TeTpanoaaM. JIeBOH — HBIHE; pacuBET B A¢BOHE. EAMHCTBEHHBIH
COBPEMEHHBIN MPEACTABHTEIb — TATHMEPHA.

KNTOOBPA3HBIE (Cetacea) - 0Tps MICKOIHMTAONINX, CTABIIHNA YH-
CTO BOAHBEIM. TIpOHCXOAAT OT apXanyHBIX BCESTHEIX KOMBITHBIX-ME30HH-
XHA. DOLICH — HEIHE.

KJIIOBOI'OJIOBBIE (Rhynchocephalia) — oTpsix AMANCHAHBIX PENTH-
nui. Tpuac — HeIHE; paciBeT B TpHace U 1ope. EXMHCTBEHHEIA COBpEMEH-
HE1 IPEACTaBUTEIb — IaTTEPHA.

KOKKOJIMTO®OPHUIBI (Coccolithophorida) — nopsok ogHoKIeTOU-
HEIX 30JIOTHCTBIX BOJAOpOCHei. B uicie ocHOBHEIX obpa3oBaTesneli nuc-
yero Mena. Tpuac — HeIHE.

KOJIOBPATKH (Rotatoria) — THI MUKPOCKOTTHYECKHX YePBEOOPa3HBIX
OpraHu3MoB. B HCKoITaeMOM COCTOSIHUHM HCH3BECTHEL.

KOJIBYATBIE YEPBH, anuenins: (Annelida) — THI BEICIIHX 4epBEi;
POJCTBEHHHI WICHHCTOHOrHM. KeMOpuii — HBIHE.

KOMAPBi-BBOHIIbi, xuponomiabl (Chironomidae) — ceMelcTBO
IBYKPBUIBIX C BOAHBIMHU JTHYMHKaMH. FOpa — HEIHE.

KOMO JJCKHA BAPAH (Varanus komodoensis) — caMas xpynHas
COBpeMEHHas amepuna (jinna 1o 3 M). Duuemuk o. Komoxo B Huno-
HE3HH.
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KOHIUJISIPTPbI (Condylarthra) ( t ) — oTpsAx pacTHTENBEHOSIHEIX
MIICKONHMTAOMHUX, JABIIHHA Hayajdo Pa3id4HbIM IPYNNaM KONHITHEIX.
ITo3xHuit Mea — 201IEH.

KOHOJOHTbBI (1) — cobuparenbHOe Ha3BaHUE MEIKUX 3yOOBHIHEIX
OCTaTKOB MCKOIAEMBIX, ABJIAIOMIMXCSA YACTAMH POTOBBIX OPraHOB JPEB-
HUX BTOPHYHOPOTBEIX — IETHHKOYETIOCTHRIX H XOpHOBBIX. KeMOpHii —
Tpuac; Hanbonee OOUIBHBI B OPIOBHKE.

KOPJAMUTDI (Cordaitales) ( T ) — mopsaox roloceMeHHBIX U3 Ki1acca
XBOMHBIX. B OCHOBHOM B XOJIOZHOM H yMepeHHOii 30Hax CeBepHOro no-
nymapus. Kap6on — nepms.

KOCTHCTBIE PbIBbI — cm. Hacmosawue kocmucmvle poibvi.

KOCTHBIE PBIBBI (Osteichthyes) — knacc pri6006pa3HbIX m03BOHOU-
HEIX, B OCEBOM CKEJIETE KOTOPBIX XPAII YaCTHYHO HIIH MOJTHOCTBIO 3aMe-
LIEH KOCTHOM TKaHb10. J[eBOH — HEIHE.

KOLIAYLH (Felidae) — cemMeiicTBO MICKOMMTAIOMMX OTPAAA XHIIHEIX.
OJIHIOlIEH — HEBIHE.

KPACHBIE BOJOPOCJIM (Rhodophyta) — THI pacTHTETBHOIO 1ap-
CTBa, IPECACTABICHHBIH OAHOKJIETOYHEIMH, KOMOHHAILHEIMU H MHOTOTKA-
HEBBIMH QopMami. JlokeMOpuii — HEIHE.

KPEOJJOHTBI (Creodonta) ( 1 ) — oTpsa BCESAHBIX MIEKOMIHUTAOMUX,
JAABIIMI HAyallo OTPsAAY HACTOSALIMX XHIIHEIX. [TaneoneH — MHOIeH.

KPOKOIUJIBI (Crocodylia) — oTpsx penTHaMit moxKiIacca apxo3as-
poB. TpHac — HEIHE.

KPOMAHbBOHIIBI - nepBeic U3 CTaBIUMX H3BECTHBHIMH HayKe JIOLH
COBpeMEHHOr0 TUNa (H{omo sapiens). Ha3Banue jaHO 110 HAXOAKE B TPO-
t¢ Kpo-Manbon Bo ®panuun. [TossBuauck oxono 40 TeIC. €T Ha3ax.

KPBLIIATHIE HACEKOMBIE (Pterygota) — HOAKIAcC HacEKOMEIX,
MMCIOLIMX KPBUIbS (KOTOPBIC MOTYT OBITh BTOPHYHO yTpadersl). Kap6on —
HEIHE.

KCEHO®HO®OPBI (Xenophiophora) — oTpsin MHOTOSIEPHEIX TpO-
CTCHIIHNX KJIacca CapKOAOBHIX.

KYHbU (Mustelidae) — ceMeHCTBO MIICKONUTAKOIIMX OTPAAA XHIIHEIX.
OnuroneH — HeIHE.

JABHPHHTOJOHTBI (Labyrinthodontida) ( t ) — noxknacc ampu-
Ouit ¢ kpokoauI0006pa3HOH POPMOii Tena U KOHHYECKMMH 3yOGaMH 1abu-
PHMHTOBOro CTpoeHHs. [leBOH — 10pa; pacuseT B KapOoHe.

292



JJAHITETHHMKU (Amphioxi) — Kiacc Xop0BbIX, GOpPMHPYIOLIKA OT-
IENBHEIN NoaTHN — Gecuepenuble. Menkue per00o06pa3HbIC KHUBOTHEIC,
3apBIBAIOIMECS B TECOK HA MOPCKHX MEIKOBObAX. KeMOpuii — HBIHE.

JIACTOHOTHE (Pinnipedia) — 0TpA1 MIEKOIMTAIOIIMX, BEAYLIIHIA IPO-
MCXOXKICHHE OT XMIHBIX. HEIHE MOJAratoT, 4To rpymnna noaupuIMTHy-
Ha: MOPXHM M MOPCKHE JIbBBI IPOM3ONLIH OT MeaBeaeH (onuroucH Tuxo-
IO OKeaHa), a TIOJIEHH — OT KYHBbHX (MUOLICH ATIaHTHKH).

JIATUMEPUA (Latimeria chalumnae) — eJHHCTBEHHBIA COBPEMCHHBIH
NPEACTABUTE/b HAT0TPpsAAa KUCTENEPBIX PrI6. DHuemuk Moszambukckoro
[IPOJHBA.

JEHUBIIBI HA3EMHBIE (Megalonychoidae) (1) — cemeHcTBO Mie-
KOMMTAIOIMX OTpsa HenonHo3yOsx. Muoner — romonen KOxunonn Ame-
puku. Pon Megalonyx B mumouene U mieiicronene Hacensn CeBepHyo
AMEpHKY.

JEOUIOAEHAPOHBI (Lepidodendrales) ( ) — mopsaok ApeBOBHA-
HBIX TIAYHOBHIHBIX. B 4uClie OCHOBHBIX yrneobpaszosarenei. J[eBoH —
IEpMb; paclBeT B KapOoHe.

JENOCIHOHANIBI, nenocnoéuaunsusie (Lepospondyli) — cM. Crme-
2oyeganvi.

JETAIOMME SIHEPHBI — cMm. [Tmeposaspei.

JUATONTEPHHI (Lithopterna) (1 ) — OXMH U3 OTPS/IOB «IOXHOAMEpH-
KaHCKMX KONBITHBIX». [Taneo1cH — mIeHCTONCH.

JUIMIAUHMUKHU (Lichenes) — cHMOMOTHYECKHE OPraHU3MBI, COCTOS-
LLIM€ {3 TPUOHOTO H BOZOPOCIEBOTO KOMIIOHEHTOB. JIokeMOpHiA(?) — HBIHE.

JIOBOIIOIbI (Lobopoda) — THII IEpBHYHOPOTEIX GECTIO3BOHOYHBIX, 11O
PANY NPU3HAKOB 3aHMMAIOIIHH TPOMEXKYTOTHOE MOTOKEHHE MEXILY KOJIb-
YaTHIMU YEPBSIMH U WieHUCTOHOruMH. KeMOpui — HbIHE; pacuBeT B KeM-
6pun.

JOMACTENEPBIE PbIBbI (Sarcopterygii) — nonkiacc HU3IMX KOC-
THEIX PbIO, 0OBEAMHSAIOMMI KHCTCIEPEIX H ABOAKOABIIANINX. [[eBOH —
HBIHE, PAaCcIBET B ANIEO30€.

JIOITATOHOI'ME — cM. Xuonumbi.

JOIIAJUHBIE (Equidae) — ceMeHcTBO MICKOIMTAIOLIMX OTPS/Ia He-
[apHOKOIBITHBIX. DOIEH — HBIHE.

JIYYENEPBIE PHIBBI (Actinopterygii) — MOAKIacC BBICIUAX KOCTHBIX
pBI6, OObENHHSIOIMI HAXOTPSABl FAHOUIOB M HACTOAIIMX KOCTHCTBIX.
JleBOH — HBIHE.
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MAJIOHIETUHKOBBIE YEPBH - cm. Onuzoxemsr.
MAMMAUJINH - cu. Mnexonumarwue.

MAMOHT (Mammuthus) ( T ) — pox MIEKOITHUTAKOLIUX OTPAAa X000T-
Heix. Ilneiictonen — romoued EBpaszun u CeBepHoli AMepHKH,

MACTOI[()HT (Mastodontus) (1) — pox MICKOTHTAIOIHX OTPSIA XO-
6orHbix. [Ineficronen CeBepHOH AMEPHKH.

MEIAJTAHHU (Megalania) ( 1 ) — MCTIONMHCKHE BapaHsI (JUTHHOM 10 7 M).
IIneficTonieH — royIoeH ABCTPAaJitH.

MEJBEJU (Ursidae) — ceMecTBO MIICKOMTUTAON[MX OTPA/A XHUIHEIX.
DOIEH — HBIHE.

MEJY30HIbI (1) —paauanbHO-CHMMETPHYHBIC BEHIOOHOHTHI, BHEII-
HE CXOXKHE C MEIY3aMH.

ME30OHMXHU I (Mesonychidae) ( 1 ) — ceMelicTBO apXaHuHBEIX BCe-
AZHBIX KONBITHBIX, BBITOMHABIIHMX B PaHHENAICOTCHOBEIX (ayHax poib
KPYTIHBIX XHIIHUKOB. [TasieoneH — 301eH.

MEKOITEPOUJIHBLIE HACEKOMBIE (Mecopteroidea) — cameirit
OpOJBHUHYTBIA HAaAOTPS HACEKOMBIX C [IOJIHEIM IPEBpAaLICHUEM, K KOTO-
poMy oTHOCATCS 0ab04KH, pYUCHHHKH, ABYKPEUIBIC U CKOPIIHOHOBBIC
MyxH. [TepMb — HEIHE.

MEYEXBOCTBI (Xiphosura) — kJ1acCc MOPCKHUX WICHHCTOHOTHX MOX-
THIa XeaunepoBbix. KemOpuii — HeiHe.

MUHOTH (Cyclostomata) — mogk/acc JOKHBILMX O COBPEMEHHOCTH
per60006pa3HBIX U3 Knacca 6ecyentocTHEIX. KapOoH — HEIHE.

MJIEKOIIUTA FOIIUE (Mammalia) — nanbonee BEICOKOPa3BHUTHIM
KJIaCC HA3¢MHBIX TO3BOHOYHBIX. XapaKkTepu3yrotcs JupdepeHIHPOBaHHbI-
MH 3y0aMH, HOCTOSHHOM TEMIIepaTypoii Tea, KOXKEMH ¢ BOIOCAHBIM HOKpPO-
BOM M BCKapMJIMBaHHEM JeTeHbILIEH MONOKOM. [To3nquuil Tpuac — HEIHE.

MHOT'OHOKKH — cobHpaTeNIbHOE HAa3BaHHE TPaXCHHOABIIANIMX
YJICHUCTOHOTHX C 4epBeOOpPa3HBIM, FTOMOHOMHO CErMEHTHPOBaHHEIM Te-
JoM. Pansiie yncnnnuncs noxtunom Myriapoda, Teneps cudTaoTCA rpyi-
HOH M3 HECKOIBKHUX HEPOINCTBEHHBIX MEXIY co0oif KIaccos.

MHOT'OIIEPOOBPA3HBIE, muoronépst (Polypteriformes) — otpsi
raHoMHeIX peI6. COBPEMEHHBIE — JHAEMHKM TPOHMHUYECKOH AQpPUKH.
D0I1CH — HBIHE.

MO3A3ABPBI (Mosasauridae) ( T ) — ceMEHCTBO THIaHTCKHX (ATHHON
1o 10-12 M) Mopckux swepui, 6M3kux k Bapanam. [To3guii Me.
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MO3OJEHOT'ME (Tylopoda) — mogoTpsix OTpsija MapHOKOMBITHEIX.
BepOmrons!l B IIMPOKOM CMEICTE. DOIEH — HEIHE.

MOPCKHUE KPOKOJMJIBI ( 1 ) — cobuparensHOe Ha3BaHHE HECKOJb-
KHX HEPOACTBEHHBIX Mexk )ty 060 ceMeHCTB KPOKOAMIIOB, IEPEIICAIIMX
K YHCTO BOAHOMY 00pa3y xu3Hu. IOpa — Men.

MOPCKHUE HEPBS] (Pennatularia) — oTpss HOAKIacca BOCEMITYYE-
BBIX KOpaJLIOB. Men — HEIHE.

MOXOOBPA 3HBIE, MOXOBHHEICE (Bryophyta) — i, o6beAHHAIOMA
caMble IPUMHUTHBHBIE W3 BEICIIHMX PACTEHU, HMEIOUIMX CIOCBHUINHYIO
OpraHH3aLHIo TeJa U He HMEIOUIHX KOPHEBOH CHCTEMBI, — MXH U IE4E-
HouHHKH. OproBuk(?) — HEIHE.

MXM (Bryopsida) — kinacc THIa MOX00OpasHbIX, Y IPEACTaBUTENEH KO-
TOPOro ciaoeBuIe AupdHEepeHIHPOBAHO HA JHCThA U cTebensb. JleBoH —
HEIHE.

MILUAHKH (Bryozoa) — THI BTOpHYHOPOTEIX OE€CTIO3BOHOUHEIX, NIPEA-
CTaBJICHHBIN PHKPEIJICHHBIMU KOIOHHATEHEIMA GopmaMu. B maneosoe
co3paBaiy puoBsle MocTporkH. OpaOBHK — HEIHE.

HAE3/ITHUKH, napasutiucckue mepenoHyarokpeuisie (Parasitica) —
HOXOTPAK IEPEMOHYATOKPEITEIX HACEKOMBIX, THYMHKH KOTOPBIX Hapasu-
THPYIOT B TKaHAX Pa3JHYHBIX Ha3eMHBIX WieHHCTOHOrUX. IOpa — HEIHE.

HACEKOMBIE (Insecta) — xjacc TpaxeHHOIBIIAMIMX Ha3¢MHEIX YJIC-
nuctonorux. I1o ynciay BuoB (6omee MHJUIMOHA) IPEBOCXOIUT BCE HKHU-
BOTHOC [JapCTBO BMecTe B3sATOE. [IeBOH — HBIHE.

HACTOSIIIIME KOCTHCTHIE PhIBBbI (Teleostei) — HagoTpsz BbiC-
KX JTy4enéphiX ped ¢ MOMHOCTBI0 OKOCTEHEBIIMM ckeneToM. Tpuac —
HBIHE; paclUBET C NAJICOrcHa.

HAYTHJIOHUJEM (Nautiloidea) — mozk1ace roIoBOHOrMX MOJLTIOCKOB,
MMEIONIMX HAPYXHYH PAKOBHHY, IpAMYIO WM cBepHYTyr0. KeMOpnii —
HBIHE; PaciBET B NAJICO30€.

HAYTHUIXYC (Nautilus pompilius) — TOTOBOHOrMit MOJUTIOCK, €IMHCTBEH-
HEIA JOXKUBIUIMF /IO COBPEMEHHOCTH MTPEACTABUTENb HayTHIOKAEH. Pac-
OpOCTpaHEH B Oro-3anagHoi yacTH Tuxoro okeaHa.

HEAHJIEPTAJII)HBI — YKOPCHHBIUEECS B HayKe HasBaHHE PaHHCrO
MOABH A COBpEMEHHOTO ueoBeka (Homo sapiens neandertalensis). Ilo
Ha3BaHHIO JoMMHBI Heanaepranb okono [[roccenbaopda B ['epManun.
CymecrBoBanu 200-40 TEIC. 1€T Ha3az.
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HEJKBAYHBIE, ceuroo6pasusie (Nonruminantia) — nogoTpsix mapHo-
KOMBITHBEIX MJIEKONHMTAONINX, O0bEAUHSIOMMIA CBHHEH U GEreMOTOB.
D0II¢H — HEIHE.

HEIIOJIHO3YBbIE (Edentata) — oTpsij apxau4HBIX [UIALCHTAPHEIX
MJICKOIIUTAKOIHX, 00BEAHHSAIOM I GPOHEHOCLICB, TIEHUBLIEB ¥ MyPaBhe-
1oB. Ouaemuder s FOxHoit Amepuku (Bo Bpems Bemkoro o6MeHa
nossiasiaca B CesepHoit). [Taneonen — HuHE.

HOCOPOTI'A (Rhinocerotidae) — ceMeHCTBO HEMAPHOKOMBITHEIX MIIE-
KONHMTAKOIIMX. DOICH — HBIHE,

HOTO3ABPBI (Nothosauria) ( f ) — oTpsg MOPCKMX penTHIMI HON-
KJacca dBpHancua. Tpuac.

HOTOYHI'YJISIThI (Notoungulata) ( T ) — of{H U3 OTPIIOB «IOXKHO-
aMEPHKAHCKUX KONIBITHEIXY. [Taneonen — mielicTonex.

OBOJIOYHUKH — cM. Acyuduu.

OI[HOHPOXéI[HLIE (Monotremata) — HH(paKIacc MIEKOITHTAIONIHX,
COXPAaHAIOLIMX PAJ IPHU3HAKOB PENTHIHHA (MMEIOT MJICYHEIC JKEIE3EI, HO
OTKJIaABIBAIOT fiia). COBpeMEHHbIC MPEACTaBHTENM (YTKOHOC H EXHJ-
Ha) — 9HAEMHKH ABCTpaiud. Me — HEIHE.

OJIEHH (Cervidae) — HanceMeHCTBO TapHOKOIBITHEIX MIIEKOMHTAONHX.
MuorneH — HEIHE.

OJUT OXEThI, ManomeTiAHKoBbIE uépBu (Oligochaeta) — kiacc Tuna
KOJIBYATBIX 4CPBEH, 00BEAMHAIOMMN OYBEHHEIC (XOXKIACBEIC YCPBH)
¥ IPECHOBOIHEIC POPMBI (TPYOOUHKKH).

OHUXO®POPBI (Onychophora) — knacc 66c03BOHOYHEIX THIIA JTOOOMOL.
CoBpeMeHHBIE OHMXO(OPBI XKUBYT Ha CyIIE (B IOYBE TPONMYECKHX JIECOB)
M JIBILAT NI IOMOIM Tpaxei. B HCKOMaeMoM COCTOSHHM HEU3BECTHEL

OIOCCYM (Didelphis marsupialis) — eqMHCTBEHHOE COBPEMEHHOE
cymuaroe, XuBymee 3a npexenaMu FOxHoOH AMepHKH M ABCTpanuu
(B CeBepHoit AMepHke).

OPAHOIIUTEK (Oranopithecus) (1) — pon 4enoBexoobpa3HeIX 0be-
3bSIH, OMTM3KMX K rOMHHAAaM. Muouen Espomnsr.

OPHHUTO3YXUH (Ornithosuchia) ( T ) — nogorpsx penTunuii oTpsaa
TEKOMOHTOB. KpylHBIE JBYHOrHE XHIIHUKH, HATOMHHAIOIHE AMHO3aB-
pos-Teponoj. Tpuac.

OCETPOBBIE, oceTpoBoobpasHbie (Acipenseriformes) — oTpsy Opu-
MHTHMBHBIX Ty4enéprix peib U3 HagoTpsiaa ranouaos. FOpa — HelHE.
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OCTPAKOIIE PMBI, nanmuuprsie 6ecuemoctrrie (Ostracodermi) ( 1) —
apesHeiue prib0oOpa3HeIe U3 Kilacca OECUETIOCTHBIX, IEPEAHASA 4ACTh
TeJla KOTOPBIX OBlIa MOKpHITa MaHUpeM. OpAOBUK — JCBOH.

IMAHAEPRXTHUADBI (Panderichthydae) ( T ) — ceMeHcTBO KHCTENEPRIX
pHIO, IPEACTABUTEIH KOTOPOIO HE3aBUCHMO PHOOPETH HEKOTOPBIE IIPH-
3HAKH HA3€MHBIX IO3BOHOYHEIX — TeTpanol. JleBoH.

NAHIMPHBIE BECUEJIOCTHBIE — cM. Ocmparodepmei.
MNAHIMPHBIE JUHO3ABPBI — cM. Aukunosaspei.
IIAHHI/IPHI)IE MAYKH — cm. Tpuzonomapbul.
ITAHIIMPHBIE PBIBbI — cm. ITnakodepmbi.

IIAHHI/IPHI)IE VKM (Lepisosteida) — OTps IPHMHTHBHEIX JTyde-
népeix prib U3 HagoTpsiaa raHonoB. CoBpeMeHHEIE — B CeBepHOH AMe-
puke. Men — HBIHE.

IMATIOPOTHHUKOOBPA3HBIE, nénoporanki (Polypodiophyta) — Tun
cniopoBbiX pactenuil. OObeAMHACT KaK JPEBECHHIE, TAK H TPABIHUCTHIC
(GOpMBI; YaCTh MOCIEIHNUX BEACT BOAHBIN 00pa3 *U3HH. JIeBOH — HEIHE;
paciseT B KapOoHe.

A PASUTHYECKME NEPENOHYATOKPBLIIBIE — cM. Haesonuxu.

IMAPAPEIITHUJINM (Parareptilia) — BelgenseMas B HEKOTOPBIX KJIACCH-
(HKaHAX IBOMIONUOHHAS JTHHHS PENTHIHH, 00bEAMHAIOmAsN Yepenax u
HEKOTOpbIE BEIMEpIUHe (GOPMBI.

ITAPEMA3ABPBDI (Parciasauria) ( T ) — OTpsi paCTUTEBHOSIHEIX PETI-
THJIH# ToKIacca aHancu. [lepms.

MAYKOOBPA3HBIE (Arachnida) — k1acc Ha3eMHBIX WICHHCTOHOIHX
U3 MOATHNA XeJU1epoBEIX. CHITyp — HBIHE.

MEJMAKO3ABPBI (Pelycosauria) ( ) — oTpsi penThimii moAkIacca
CHHanCH, 00beIHHAIOWMI HU3MNX 3Bep0o0oOpa3HbIX AuiepoB. Kak xuu-
HBIC, TAK M pacTUTENBHOAHEIE GopMbl. KapOoH — mepMs.

IMTEPBUYHOBECKPBILIBIE, anTepuroTsl (Apterygota) — momkiacc
HACEKOMEIX, TIPEACTABUTEIH KOTOPOTO H3HAYa/IbHO HE MMENH KPEIILCB.
JleBOH — HEIHE.

NEPBUYHOPOTHIE (Protostomia) — 0HO U3 JBYX OCHOBHBIX HOJ-
pa3fieIeHHi KUBOTHOTO llapcTBa (Metazoa), y IpeacTaBUTENEH KOTOPO-
ro pOTOBOE OTBEPCTHE B3POCIIOr0 KHBOTHOI'O BO3HHKAET HAa MECTE 3apo-
JBIILIEBOIO pTa.
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NEPENOHYATOKPBIJIBIE (Hymenoptera) — oTpsg HaceKOMBIX ¢
HOJHBIM HpEBPalICHHEM,

METAJOHAMBI (Petalonames) ( 1 ) — BeH1OOMOHTHI C JIHCTOBHAHOMN
¢dopmoit Tena. Benp.

NEYEHOYHHUKH (Hepaticopsida) — knacc trna MOxoo0pa3HsIX, pea-
CTaBHTEJIH KOTOPOIrO MMEIOT IIOCKOE CIOEBHUIIE, He (G epeHIIHPOBaH-
HOe Ha JMCThA U cTebens. Curyp — HblHe. (BO3MOXHO, MeYEHOUHMKAM
NPHHAJIEKAT HEKOTOPHIE CIIOPH U3 ITO3/(HEr0 OPAOBHKA. )

IMAPOTEPHH (Pyrotheria) ( T ) — oxuH U3 OTPSIOB «IOKHOAMEPHKaH-
CKHMX KOIBITHBIX», WIEHB KOTOPOro HECKOJBKO HAOMHUHAIOT XOOOTHBIX.
D0I1eH — ONHIOIICH.

NHUTEKAHTPOII ( 1 ) — Ha3BaHWe, NaHHOE APEBHEHIIMM JIOXAM
(1 MIH 1€T), CKENETHBIE OCTAaTKH KOTOPBIX ObLIM HalijieHBI Ha o. SBa.
ITosxe aBanCKuit nUTEKaHTpON, cHHaHTpon (Kuraif), atmanTtpon (Ceep-
Hast AQpHKa) H P APYTHX «BHAOB» APEBHEHILHX JIONEH OBITH 00bemH-
HCHBI 0] Ha3BaHUEM fomo erectus — «UEIOBEK TPAMOXOMAIIHI». Bo3-
pact — 1,3-0,4 mMuH JterT.

IVIAKOJEPMBI, nanupHsie peibsr (Placodermi) ( 1) — moxxmiacc ap-
XaHYHBIX XPAIIEBEIX PBIO; ro0Ba U MEPEAHSA YACTh TeJa Y HHX OBLIH
HOKPHBITH IKTKaMHU. Konel ciiypa — 1eBoH.

IIJIAKOI[()HTLI (Placodontia) ( 1 ) — OTpsig MOPCKHX PEHTHIIMIA O~
kaacca 3Bpuancua. Tpuac — opa.

ILJIAYHOBH THBIE, mayHoobpasusie (Lycopodiophyta) — tun crmo-
poBeIx pacteHnit. OOBEAUHACT KaK APEBECHEIC, TAK M TPABAHUCTBIC (OP-

MBI; 4aCTh NOCJIETHUX BEAET BOAHBINA 00pa3 KU3HHU. JIcBOH — HBIHE; pac-
IBET B KapOoHe.

IUTATIEHTA PHBIE (Placentalia) — BEiciumii HH(paxiace MIeKOIHTAIO-
IUX, POXKIAIONUIMX BIOIHE CHOPMUPOBABIIMXCS JETCHBIIEH,

IVIEBPO3ABPDI (Pleurosauridae) ( 1 ) — ceMeHCTBO BOAHBIX PENTH-
JHA OTpsiJa KIOBOTONOBEIX. FOpa — Men.

IUIEBPOMENN (Pleuromeiacea) ( T ) — ceMeicTBO MIayHOBHAHBIX,
4acTh KOTOPBIX ObLIa BOAHBIMH pacTeHHsMH. [IepMb — TpHac.

ILJIE3NO3ABPBI (Plesiosauria) ( T ) — OTpsix MOPCKHX PENTHIIMN HOA-
Kjacca dBpHancuy. Tpuac — men.

ILUTHO3A BPbI (Pliosauroidea) ( t ) — moxoTpsAA MIE3HO3aBPOB, Mpej-
CTaBUTEIH KOTOPOro UMEJIH KOPOTKYIO IIEI0 M O4EHb KPYIHYIO T'OJIOBY.
KOpa — men.
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HOTOHO®OPBI (Pogonophora) — THII BTOPHYHOPOTHIX 6ECTIO3BOHOU-
#BIX. [JTy6GOKOBOHBIC YepBEOOPA3HEIC XKUBOTHBIC C BCHUMKOM IyTIaseL,
4acTO CTPOSAIIKE Xuble TpyooukH. KeMOpHid — HBIHE.

HOJEHKH (Ephemeroptera) — 0Tpsit HACEKOMBIX C HETIOJHBIM IIPEBpa-
IEHMEM M BOAHEIMH JMuHHKaMH. KapOon — HEIHE.

HO3BOHOYHBIE (Vertebrata) — BHICIIMI MOXTHI THIA XOPAOBHIX,
IPEACTABUTEIN KOTOPOro HMEIOT KOCTHBIN HIIM XPSIIEBOH BHYTPCHHHUHA
ckenet JleMMTCA Ha HAJKIACCHl PEI600OpasHBIX (OECYETIOCTHBIC, Xpi-
LEBEIE PEIOEI M KOCTHEIC PBIOBI) M TeTpanos (aMmpubuM, penTHINH, IITH-
1Bl ¥ MitekonuTatomnue). OpIoBHK — HBIHE.

HNOKPBITOCEMEHHMBIE, upeTkdBbIc (Angiospermae) — THI CEMEH-
HBIX PaCTEHHH, TOCHOACTBYIOMH B HACTOALICE BPEMs B PACTHTEILHOM
nokpoBe. PaHHHIA M€ — HEIHE.

IOJIOPOT'ME (Bovidae) — ceMeHCTBO IapHOKONBITHBIX MJICKOIIUTAIO-
X, 00bEAMHSIONEE aHTHJION, OBIKOB, 6apaHOB M K03710B. OJIMIroneH —
HBIHE.

MOJYKECTKOKPBIJIBIE (Hemiptera) — oTpsx HaCCKOMBIX C HETION-
HEIM npeBpanieHieM. [lepMb — HBIHE.

INOJIY IHHUKMH (Isoetacea) — ceMEHCTBO TPaBAHHCTHIX I1IayHOBUHBIX,
4JIeHEI KOTOPOro pacTyT B Boze. TpHac — HBIHE.

IPECMBbBIKAIOMMAECS — cM. Penmunuu.

IPHAITYJIUJIBI (Priapulida) — THI MOpCKHMX NEPBUYHOPOTHIX, COMH-
JAEMBIX C KPY[JIBIMH uepBsMu. KeMOpHit — HbIHE; paclBET B KeMOPHH.

INPUMATBI (Primates) — OTpsSA MICKONUTAIOMINX, K KOTOPOMY OTHO-
CATCA JICMYpBI, 06e3bsHBI U JTIoRHU. 1103HMI MEJT — HBIHE.

IPOAHTHOCIHEPMEI ( t ) — cobuparensHoe Ha3BaHHE ME3030M-
CKHX FOJIOCEMEHHBIX C OT/ETbHEIMH YEPTaMH I{BETKOBBIX (aHIHOCIIEPMOB).
Io3auss ropa — paHHHHA MEJI.

ITPOKAPHROTHI (Procaryota) — :KuBEIE OpraHHU3MBbI, KIE€TKH KOTOPBIX
HE MMEIOT 4eTKO Ju(depeHIHPOBaHHOTO AXPa ¢ 000MOUKOM U THIHYHO-
ro XpOMOCOMHOIO anmnapara. ApXed — HbIHE.

[IPOIITEPUJIO®UTHI (Propteridophyta) — cm. Punuogpumei.

MPOCTEMIIHUE (Protozoa) — THI OXHOKJETOYHEIX KHBOTHEIX (B HO-
BEHMIIMX KIAacCH(DUKAIMAX — HECKOJIBKO CaMOCTOATENIBHBIX THIOB). He-
KOTOPHIE CTPOSAT U3BECTKOBBIC H KPEMHE3EMHBIE PakOBHHKH. 10 KOCBEH-
HBIM TIPH3HAKAM, TIOABHIIACE B IPOTEPO30E; OCTOBEPHBIE HAXOAKH (pa-
KOBHHKH): KeMOpHIi — HEIHE.
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HPOTOABUC (Protoavis) ( T ) — pOI MEJIKUX XUIUHBIX AMHO3ABPOR-
TEPOIOJ, OT KOTOPOT0, KaK MOaraloT, HPOMCXOAAT HacTosume (6ecxBoc-
Thie) nTrubl. Jlo3puuii Tpuac Ceeproil AMepHkH.

IHPOTOTEPUM (Prototheria) — HanGonee IpUMHTHBHBIA MOAKIACC
MJICKOTIUTAIOUIMX, 06beIMHAIONMI HHDPAKIACC OJHOIPOXOHBIX U P
ucxonaemMsix rpynm. [losgunii Tpuac — ueine.

MPAMOKPBIJIBIE (Orthoptera) — oTps1 HACEKOMBIX C HETIOJIHBIM TIpe-
spauexneM. KapboH — HelHe.

HPSIMBIE I'OJIOBOHOTHME - rOJIOBOHOTHE, PAKOBHHA KOTOPBIX HE
CBCPHYTa CIIUPANbIO; YacTh HAay THIIOUEH.

NCHJIODHUTHI (Psilophyta) — cM. Punuogumer.

NICOBBIE (Canidae) — ceMelCTBO MJIEKOTIUTAIOMMX OTPSAA XHIHBIX.
Onurores — HBIHE.

IITEPAHOJOHBI (Pteranodon) ( 1) — pon neTalOWMX AMWEPOB, K KO-
TOpPOMY NPHHA/IJIekKaT Hanbonee KpyIHble NPEACTaBHTENH OTpAaa (10 8 M
B pasMaxe KpblibeB). [To3guuit Men.

HTEPOJIAKTHJIH (Pterodactyloidea) ( ) — mogorpsn orpsna nerato-
I[UX ALIEPOB, K KOTOPOMY OTHOCATCA KPYHHEIE 6ECXBOCTBIE (DOPMBL.
IOpa — men.

IITEPHJIOCHEPMBI, cemennsie manoporHuky ( T ) — cobuparteis-
HO€ Ha3BaHHWE PACTEHHH, COYETAIOIMX B cebe MPU3HAKH TOI0CEMEHHBIX
Y NaMOPOTHHKOOOPA3HbIX (CEMEHa ¥ PACHIEHEHHY IO «TIaII0POTHHKOBYIO»
IMCTBY). B cTapbix kiaccudukaiusx cauTanych ecTecTBEHHOMN rPyTIIOH
(xnaccom ronocemennsix). Kap6on — tpuac; pacuser B mepMH.

NTEPO3ABPHI, neréiomme smeps! (Pterosauria) ( 1) — orpsaa penry-
1M moaxiacca apxo3aBpoB. Tpuac — Mer.

ITHUIETA30BBIE (Ornithischia) ( ) — oTpsia u3 HagoTpsaga AMHO-
3aBpoB. O6BENHACT PaCTHTEIbHOSIHBIE GOPMBI: KaK ABYHOTHE, TaK U
yeTBepoHorue. IOpa — men.

ITHLBI (Aves) — xyacc TIO3BOHOYHBIX, BEAYWIMI CBOE MPOMCXOKe-
HHUE OT penTWINi-apXx03aBpoB. [IpucnocobieHbl Kk aKTHBHOMY TIOJIETY:
HepeTHie KOHEYHOCTH NMPe0bpa3oBaHbl B KPbUIbA, MOCTOSHHASA M BHICO-
Kas TeMIlepaTypa TeJa, TIepheBOi IOKPOB 06¢eCIIeunBaeT TEMIOU30NALIIIO
1 CO3[aCT OTIOpHbIE IIOCKOCTH JUig noneTa. [1o3qHss 1opa — HbIHE.

PAJUOJISIPHM (Radiolaria) — mogkiacc npocTediux kiacca capko-
ROBBIX. MOpCKHeE MIIAHKTOHHBIE OPTaHU3MBI, CTPOSILIHE CETYaThI KpeM-
He3€MHBIH naHuupb. KeMOpuit — HelHe.
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PAKOOBPA3HBIE (Crustacea) — xiacc >kabpoplialiyX WIEHUCTOHO-
I'UX; MOPCKHKE, MPECHOBOIHBIE, PEXE Ha3eMHbIE M TapasuTH4ecKue Gpop-
Mbl. KemOpwuii — HbiHE.

PAKOCKOPIIHOHBI, sspunrepiasl (Eurypterida) () — xiacc Boa-
HBIX YIEHHCTOHOTMX MOATHIA XeauilepoBbiX. Oburany 6onpmien dac-
THIO B ONIPECHEHHBIX MOPCKHX JIaTYHaX U B IpECHBIX BoAax. OpaOBHK —
HepMb.

PAMAIIMTEK (Ramapithecus) ( 1) — pox 4enoBekoobpasHbix 06e3b-
AH, OJIM3KUX K ToMuHuAaM. Muouen Uuaun.

PAM®OPHHXH (Rhamphorhynchoidea) ( t ) — mogoTpsa orpsna Je-
TAIOUIMX ALIEPOB, K KOTOPOMY OTHOCHJINCH MEIKHE XBOCTAThle (POPMBI.
Tpnac - ropa.

PENTHJINM, npecmsikaronmecs (Reptilia) — camplit mpuMHTHBHBII 13
KJIACCOB MO3BOHOYHbBIX-aMHUOT. He3aBUCUMBI OT BOAHOH cpesl (pa3sMHO-
)KAIOTCA TIPH IOMOLUH SIUII, KOXKY MpeIoXpaHseT 0T BEIChIXaHUA POTOBOMA
TIOKPOB), OJHAKO TEMIIEpaTypa TeJla 0CTaeTCs HernocTosHHOU. Kap6on —
HbIHE; paciBET B Me3030€.

PHUHUO®UTDI (Rhyniophyta), nponrepunodits, meunodirst (1) —
THII CTIOPOBBIX pacTeHHi, 006beNMHAIOLMI caMble IPUMHTHBHBIE H3 CO-
CYAMCTBIX pacTeHHH — TPaBIHUCTHIE (POPMBI C IMXOTOMUYECKHM BETBIIE-
nreM. Cunyp — AeBOH.

PUYYMSA (Riccia) — pon Ne4EHOUHUKOB C MEIKHMH, IMXOTOMHYECKH
BeTBAIUMUCS ciioeBuiaMu. OOHTAIOT Ha CHIPBIX TIOYBAX U B BOAOEMAX.
B HckoIlaeMOM COCTOSHIM HEU3BECTEH.

POTATBIE I[HHO&&BPI)I — cM. Ilepamoncudsr.

PYT' O3B, uetsipéxiyuensie kopawisl (Rugosa, Tetracorallia) (1) - noxn-
KJIaCC M3 KJ1acca KOpauIoBbIX MomumnoB. OpaoBHK — EpMb.

PYI[YICTLI (Rudistae) ( 1 ) — oTpsa KPyIHBIX ABYCTBOpYATHIX MOJIIOC-
koB. Opa — me.

PYYEAHUKH (Trichoptera) — oTpsax HaceKOMBIX ¢ TIOJIHBIM IIpeBpa-
HICHHEM, NIMEIOINX BOJHYIO Ju4uHKy. [lepMb — HBIHE.

PBIBOOBPA BHBIE (Piscieformes) — maaxiacc m03BOHOYHbIX,
00BeAMHAIOMUI MEPBUIHOBOAHBIX )XUBOTHBIX, KOTOpbIE UMEIOT XKa-
OepHOe AbIXaHMC M JBUTAIOTCS IPH TOMOLIH TUIABHUKOB. Briouaer
KJIACCHl 6eCYeNOCTHRIX, XPALIEBBIX PHI6 M KOCTHHIX pbI6. OpaOBHK —
HBIHE.

PI)IBOF’IIHEPI)I — cM. Uxmuo3sagpul.
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CABEJLIMIATUIBI (Sabelliditida) ( T ) — uckomaemsiit oTpsy Hesc-
HOTO CHCTEMATHYECKOTO NoJ0KeHNs. YepBeobpasHble OpranusMbl, CTpo-
MBIINE XWible TPYOKH. IIpeanonokuTeabHO pOACTBEHHbBI HOTOHO(POPaM.
Benn — kembpuii.

CABJIE3YBBIE KOIIKM ( 1) - cobuparenbHOe Ha3BaHHE HEPONCTBEH-
HBIX MeXIy coO0H mpeicraBHTeNel ceMeidcTBa KOWAaYbhX, UMEBIINX
cHibHO yanuaenHsle (10 20-30 cM) kiubiku. ONHrolen — mieHcToLeH.

CABJE3VBBIN THUTP — cM. Cyvunodo.

CATOBHUKOBBIE, nukanoncuast (Cycadopsida) — xnacc ronocemes-
HbIX. GOPMBI C KOPOTKHM TOJCTOCTBOJIBHBIM MIIM KJIYGHEBHIHBIM MOJI-
3eMHbIM cTebneM. Tpuac — Hblne.

CAJTAMAHJIPBI (Salamandroidea) — mogoTpsa OTpsaa XBOCTAThIX
am¢ubmii. FOpa — neine.

CAPKOJIOBBIE (Sarcodina) — kiacc Tuma npoctefux; K HeMy HpH-
HajUIeKaT aMEDBI, a TaKKE Psjl TPYIIH, CTPOSLINX H3BECTKOBLIE M KpEM-
He3EMHbIe manupu. KeM6puii — Helne.

CBEPHYTBIE I'OJIOBOHOTME - ronosoHorwe, pPaKOBHHA KOTOPBIX
CBEPHYTA CHIMPATBIO: AMMOHHUTHI ¥ YaCTh Hay THJIOHEH.

CBHHOOBPA3HBIE (Suiformes) — cM. Hexrceaunvie.

CEBEKO3YXHH (Sebecidae) (1) — ceMeiCTBO Ha3eMHbBIX KPOKOIH-
n0B. [Taneonen — Muonen IOxHoiH AMepHkH.

CEMMYPHSI (Seymouria) ( T ) — pon amdubHii orpsaa aHTpako3as-
POB; B HX CTPOCHUH KOMOMHHPYIOTCA aM(QUONHHbIC W PENTHIIbHBIE Yep-
Tbl. Pannsas nepMp CeBepHOH AMEpUKH,

CEKBOWSI (Sequoia) — pox XBOHHBIX TIOPsIKa TAKCONHEBbIX. B maeo-
rene 6bUI LIMPOKO PacHpoCTpaHeH Ho BceMy CeBEpHOMY MOJyIIAPHIO,
HBIHE — DHAEMHUK THX00KeaHCkoTo mobepexsbs CIIIA.

CEMEHHBIE NAIIOPOTHUKH — cm. IImepudocnepmpr.

CEMEHHBIE PACTEHHS (Spermophyta) — HaxTHI cOCYANCTBIX pa-
CTEHHH, IIaBHBIH MIPU3HAK KOTOPOTO — Hanuuue ceMsH. O6beuHseT ro-
JIOCEMEHHBIE ¥ TTOKPLITOCEMEHHbIE. J[eBOH — HbIHE.

CETYATOKPBIJIBIE (Neuroptera) — OTpsii HaCEKOMBIX C MOJHBIM
npespatiienneM. [lepmpb — HbIHE; paciBeT B Me3030€.

CHBAIIMTEK (Sivapithecus) (T ) — pon 4enoBex0oOpasHLIX 06E3bsIH,
61M3KNX K roMuHUAaM. Muonen Unaun.

CUHAHTPOII - cm. [Tumekanmpon.
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CHHAIICHJIBI, 38epoobpasnsie suepst (Synapsida) () — mogkiace
penTHIniA, JaBUIMA Havyaao MJICKOMUTAIOWMM. PenTuinu uMenn oany
Hapy BHCOYHBIX BMaJuH B Kpbilie yepena. Kap6on — Tpuac.

CHHE-3EJIEHBIE B(’)I[OPOCJIH — cM. [uanobaxmepuu.

CH®OHOBBIE B(')I[OPOCJIH (Siphonales) — mopsnok 3ej1eHbIX BO-
Jdopocied, KpynHoe (B HECKOJIbKO CAaHTUMETPOB) CJIOEBHILE KOTOPBIX
npeacTapisier cO60M MHOTOAAEPHBIA CHHLIUTHI WIN AaKe OJHY-€AHH-
CTBEHHYIO THT'aHTCKYI0 KJIeTKy. OpIOBHK — HBIHE.

CKOPI]HdHHHIILI, ckopriuOHOBbIe Myxu (Mecoptera) — oTpsa Ha-
CEKOMBIX C TIOJIHBIM IpeBpamenieM. [lepMb — HbIHE; pacLBeT B Me3030¢.

CKOPITMOHBI (Scorpiones) — oTps Kjlacca mayKoOOpa3HbIX, CBA3aH-
HBIHM, KaK celyac MOJIATaoT, IPAMBIM POACTBOM C PaKOCKOPIIHOHAMHU.
Cunyp — HBIHe.

CJIOHBI (Elephantoidea) — mogoTpsaa X0G0THEIX MJIEKOMHATAIONIMX.
Jo1eH — HBIHE.

CMMJIOAOH, cabnesy6siit turp (Smilodon) () — poa KpynHbIX cab-
ne3y0Obix kowek. [Ineiicronen.

COCS”I[I/ICTI)IE PACTEHHS (Tracheophyta) — Bce BbicuIne pacte-
HUSA, 33 HCKITIOYEHHEM MOX000pa3HbiX. [essarcs Ha HaJTHITbl CHOPOBBIX
(p¥HUODHUTEL, TIIAYHOBUIHBIE, XBOLICOOpa3Hble M NMANOPOTHHKO06pa3-
HbIE) ¥ CEMEHHBIX (TOJIOCEMEHHbIE ¥ TOKpbIToceMeHHble). CHITyp — HbIHE.

CHOPOBBIE PACTEHHS (Pteridophyta) — HagTHH COCYAMCTBIX pac-
TEHHMI, pa3MHOKAIOIMXCS TP MOMOILHM cop. BriowaeT TUITBI pHHUO-
(GHTOB, MIIayHOBUIHBIX, XBOIIEOOPA3HBIX U TATIOPOTHUKOO0Opa3HbIX. Cu-
Jyp — HBIHE.

CIIPUTTHHA (Spriggina) ( T ) — 6unareparbHO-CUMMETPHYHBIH (T. €.
JBYCTOPOHHE-CHMMETPHYHbII) BEHA0OMOHT, BHELITHE CXOAHBIN C 4JIEHHU-
cTOHOTHMU. Benn.

CTET'O3ABPBI (Stegosauria) ( T ) — HOXOTPAA YETBEPOHOTHX pacTu-
TENBHOSIHBIX AMHO3aBPOB OTpsiAa NTHieTa3oBblx. Opa — men.

CTETOLIE®AJIBI (Stegocephalia) ( T ) — Ha3Banue Mane030HCKHX aM-
¢Gubuid, IMEBIINX YHACJEAOBAaHHYIO OT Phl0 KOCTHYIO KpbIUIy 4Yepena.
C Tex Hop Kak 6pUI0 YCTAHOBJIEHO, YTO CTEroueQaibl eCTh HCKYCCTBEHHOE
00beiMHEHHE TPEX HEPOACTBEHHBIX MKy COO0H BRIMEpIIUX rpymH (J1a-
OUPHHTONOHTOB, JIENTOCTIOHIMIIOB 1 6aTpax03aBpoB), 3TO Ha3BaHUE YIIOT-
pe6NIAIoT INIb B NONYJIAPHOMN JIUTEpaType.
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CTPEKO3bI (Odonata) — oTpsx HacEKOMBIX C HEMOJIHBIM TIpeBpallie-
HHEM; ¥ COBPEMEHHBIX M Me3030iCKHX CTPEKOo3 JIMUMHKA BOAHad, Yy ila-
neo30icKkux — HazeMHas. Kap6on — HelHe.

CYMUYATBIE (Marsupialia) — undpakiacc MIEKOINTAIOMHUX, POXKIAIO-
IIMX )XUBBIX, HO HE BHOJHE COPMMPOBABIIMXCA ACTEHbILICH, qOHa-
HIMBaeMbIX CaMKOH B IOCTOAHHOM 6pronIHoi cyMke. Pannnii Men — HelHe.,

CYMYATBIN BOJIK - cm. Turayun.
CYMYATBINA JEOHAP] - cM. Turakoneo.
CYMYATBIN CABJIE3YBBIA THUTP - cum. Tunakocmunioc.

TABYJISITBI (Tabulatoidea) ( 1 ) — OTpAA Nate030ickux KopauioB. Kem-
Opuit — nepMs.

TAKCOJNYM, Gonorubii kunapuc (Taxodium) — pol XBOWHBIX T10-
psAka TakcoaueBbix. B maneorene Guu1 mwupoko pacupocrpaned B Ce-
BEPHOM MOJyLIapHy, HhIHE — dHAeMHK CeBepHOil AMepHKH.

TAHHUPHI (Tapiridae) — ceMeHcTBO HEMapHOKOMBITHBIX MJICKONUTAIO-
IMX. J01eH — HBIHE.

TAPAKAHOCBEPUYKH (Notoptera) — 0TpsA HACEKOMBIX C HETIOIHBIM
npespameHieM. Kap6on — HriHe; pacier B mepMu. CoBpeMeHHbIe (0IMH
pox) — 3HAEeMUKH TNXookeaHckoro mobepexbs CLIA n Snmonnn.

TAPAKAHBI (Blattodea) — oTpaa HaceKOMBIX C HENOJIHBIM NpeBpale-
nueM. Kap6oH — HblHe; paciBeT B Me3030€.

TEKOJOHTBI (Thecodontia) — oTpsA penTHIIMNIA TOAKJIACCA APX03aB-
poB. [To3nusas nepMp — TpHac.

TEPATICHIBI (Therapsida) ( T ) — HagoTpsA penTHANH NOJKIIACCA CH-
Hancuja, oObeJUMHAIONIMI BBICIINX 3BepO0Opa3HbIX ALIEpOB, Haubomee
ONMU3KUX K MIleKomuTaomuM. Kak XuugHble, Tak U pacTHTENbHOAAHBIE
dopmer. [Tepmsb — 1opa.

TEPHEBBIE (Theria) — Boicumii oakiacc MIEKONHUTAIOIIMX, 00beIH-
HAIOINEA HH}pakIacchl CyMYaThIX ¥ IJIAIIEHTapHBIX (M IPOTHBOIOCTAB-
JseMBIN IpOTOTEpHAM). PaHHUH Men — HbIHE.

TEPOMOP®BI (Theromorpha) — onxa U3 gByX OCHOBHBIX 3BOJIIOLH-
OHHBIX JIMHUI aMHHOT, 00beINHSAIOWAs CHHATICHAHBIX PENTHIMH 1 Mie-
KOHUTAIONHX.

TEPOHéI[I)I (Theropoda) ( 1 ) — monOTpsAA ALEPOTA30BBIX AMHO3aB-
pOB, 00BEIUHAIOUMIA XHIIHbIE ABYHOTHE (opMbl. Tpuac — Mell.
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TETPAHOI[I)I, yerseponoruc (Tetrapoda) — Hagknacc MO3BOHOYHBIX,
06BEAMHAIOHI HA3eMHBIX M BTOPUYHOBOIHBIX )KMBOTHBIX C JIETOYHBIM
AbIXaHUEM W JBYMs 1apaMu KoHedHocTeH. Britouaer kiaccsl aMpuoni,
penTuiIni, MIEKOIIMTAIOUMX ¥ OTHUIl. JleBOH — HBIHE.

THJIAKOJIEO, cmuarsiit neonapa (Thylacoleo) (+) — pon aBctpa-
TMACKMX CyMuaThIX; KPYMHBIN ApeBecHbIN xumHuK. Ilnuonen — miei-
CTOIICH.

THJIAKOCMUIIOC, cyMuarstii cabnesy6uii turp (Thylacosmilus)
(1) - pon IXKHOAMEPHKAHCKUX CYM4YaThIX; KPYITHBIH XHIHUK, HATOMH-
Haromui cabne3yosix TrpoB CeBepHOTO Honymapus. MHOIEH — mo-
LIEH.

THJIALAH, cymuarsiit Bonk (Thylacinus) — po aBCTPanMiCKUX CyM-
9aThIX; XHILHHUK, HATOMUHAIOLMA 06JIMKOM KpynHYI0 cobaky. Muonen —
HBIHE.

TUPAHO3ABPBI (unu tpanHo3aBpsl) (Tyrannosaurus) — pox XHII-
HBIX IMHO3aBPOB (OTHOCATCA K KapHO3aBpaM NOA0TPsAAA TEPOIIO); OOHHK
U3 TIOCJIEAHUX AMHO3aBpOB, 06MTaBKX Ha 3emie. JnuHa 1o 13 M, ge-
pen ayuuoi 10 1,5 M. M3eectHs! U3 no3gHero Mena CesepHoil AMeprKy.

THUXOXO/JKH (Tardigrada) — xyacc 6ecrio3BOHOYHBIX THIIA J0HOMOA
(B MpesXHUX KIACCH(UKAIMAX BXIIIOYATHCH B THIT WICHUCTOHOTHX ). Muk-
pocxonnyeckue GOpMbI: Kak BOJHBIE, TAK U Ha3eMHbIE. MeJ — HBIHE.

TOMMOIEHJIPOH (Tomiodendron) ( ) — poi ApEeBOBMIHBIX IIay-
HOBH/HBIX C TIPAMbIM HEBETBSAIIMMCS CTBOJIOM. Pannnil xap6oH.

TPEXIAJIBIE JOIIAIU ( ) — cobupatenbHOE Ha3zBaHUE TPUMH-
THBHBIX MPeCTaBUTENEH CeMENHCTBA JIOIIaeH; YHMCIIO AJIBIEB ¥ HHX €ILE
He PeayLlHPOBaHO 10 0xHOrO. [TpeuMyniecTBeHHO HeOOoIbIINE JIUCTOA-
HEle (hOpMBI. DOIIeH — MHOIIEH.

TPUIOHOTAPBBI, nénmupasie nayxi (Trigonotarbida) ( 1) — oTpsix
KJIacca naykooOpa3HbIX, TPEACTaBUTENIM KOTOPOTO MEPBBHIMH 3aCeNIN
cymy. Cunyp — kapboH.

TPHJIOBUTHI (Trilobita) ( 1) — kiacc %aGpoBIIALIAX LICHUCTOHO-
THX; HCKIIOUHTENLHO MOpCKUe GeHTocHble hopMbl. KeMOpuii — mepMs.

TPYBOYHUKU (Tubificidae) — ceMeiicTBO MaJIOMETHHKOBBIX YepBEH.
YTKOHOCBIE TUHO3ABPBI - cM. [adposaspeL.

®UTO3ABPBI (Phytosauria) ( ¥ ) — MOAOTps penTHIMHN OTPsA TEKO-
nonToB. ObuTareny IpecHOBOAHBIX BOJOEMOB, 00JIMKOM H 06pa30M XKu3-
HY HaHOMMHAWHEe Kpokoaninos. Tpuac.
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®OPAMHUHHUDEPLI (Phoraminifera) — noaknacc nmpocreimnx xmac-
ca capkoioBbIX. CTPOAT M3BECTKOBBIE, OPTaHUYMECKHE W KPeMHHHOpra-
HUYECKHE PaKOBHHBI; OOMTAIOT B MOpSX, H3pelKa — B MPECHBIX M MOJ-
3eMHBIX Bogax. Kem6puii — Hbine.

®OPOPAKOCHI (Phororacidae) ( t ) — ceMe#icTBO T’MraHTCKHX XHII-
HBIX HEJETAKLIUX NTHIl U3 OTpsAAa KypaBleoOpa3HbIX. JOIeH — Iei-
croren IOxnoii AMepukn (B mieiicronene nmosBwinck u B CeBepHo#
Ameprxe).

XAMHAHBbCKASI BUOTA (1) — dayna uepBeobpa3nsix Hecckener-
HBIX OpPraHA3MOB U3 MO31HET0 qoKkeMo6pui. [Iporepo3oii.

XAJIMKOTEPHH (Chalicotheriidae) ( T ) — ceMelcTBO HETAPHOKOMBIT-
HBIX MiexonuTamoumx. UX nepegHue KOHEYHOCTH — ropasio JIMHHEE
3aHMX, 6BUTH CHaGXKEeHBl MOIHBIMH KOT'TAMHE. DOLEH — IIHOLIEH.

XAMIICO3ABPBI (Champsosauria) ( T ) — 0Tpsa AUAICHIHBIX PENTH-
JMA HESACHOTO CHCTEeMaTHYECKOTO moyiokeHus. ObuTareny mpecHoBO-
HBIX BOJOEMOB, OOJIMKOM M 00pa30oM XU3HH HAIOMHHAIOLIME KPOKOIM-
s0B. TTo3aunil MeJ1 — majeore.

XAPOBBIE (Charophyta) — Tum, 06beIHHSIOWMIA caMble BBICOKOOPra-
HH30BaHHBIE BOAOPOCIY; POACTBEHHBI, C OJHOH CTOPOHBI, 3€IE€HBIM BO-
JAOpOCIIAM, @ C APYTrol — BBICIIMM pacTeHUsAM. OTHOCHTENBHO KPYHHbIE
pacTenns ¢ 1 GepeHMPOBaHHBIM CIOEBHIIEM H CIOKHO YCTPOEHHEI-
MU OpraHaMy pasMHoxenus. CHiIyp — HBIHE.

XBOMHEIE (Pinopsida) — kiacc rosoceMeHHBIX, K KOTOPOMY MpHHAI-
JIEKUT TOJaBIAIOLIEe 6OIBIIMHCTBO COBPEMEHHBIX TPEICTaBUTENICH THITA.
JlepeBbs M KyCTapHUKH C UTOJBYATHIMH M YEIIYeBHAHBIMU JIMCTHAML.
Kap6on — HbIHe.

XBOCTATBIE (Urodela) — otpsan aMdubuii, 06beIHUHSIOWANR TPHTO-
HOB, canaManJp u 6an3kue x HUM ¢opmbl. FOpa — HbiHe.

XBOIIEOBPA3HBIE, urenncrocrébeinbhble (Equesetophyta) — tun
cropoBbIX pacteHuil. OObeanHseT XKak JpeBecHble, TaK U TPaBSHHUCThIE
dopmbl. JleBoH — HBIHE; paciBeT B KapOOHeE.

XEJUI[EPOBBIE (Chelicerata) — mOATHI WIEHHCTOHOTHX, 0ObEAMHSIO-
KMA KaK MEepBUYHOBOIHBIE (DOPMEI C sKkabepHBIM AbIXaHHeM (MeYeXBO-
CThI M PaKOCKOPIHOHBI), TaK U Ha3eMHbIE, C JICTOYHBIM H TpaxeHHbIM
ApIXxaHueM (mayxoobpasubie). KeMOpuil — HbIHE.

XUOJUTBI (Hyolitha) ( 1) — wiacc Tuna MOJUIHOCKOB, OIH3KHH K JI10-
naronoruM (Scaphopoda). Kem6puii — nepMb; paciBer B keMOpHH.
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XHPOHOMﬁI[LI — cM. Komapwi-360HYybl.

XOAHO®JIATEJUISITBI (Choanoflagellata) — otpsan mpocteHmux
KJIACCa XKTYTUKOBBIX. JKTYyTHKOHOCIIb € I1a3MariyeCKMM BOPOTHHYKOM.
B uckomaeMoM COCTOSHUH HEU3BECTHBI.

XOBOTHBIE (Proboscifera) — oTpsia MICKOMHTAIOMUX, 06BEAUHAI-
WM CIIOHOB, MACTOMOHTOB M PSl MCKOMAEMBbIX TPYHIL. JOLEH — HBIHE,
paciBeT B OJIMTOLIEHE — MHOLIEHE.

XOMSIKOOBPA3HBIE (Cricetina) — TOI0TpA BEICIIMX IPBI3yHOB, K
KOTOpOMY ceifyac IpUHaIeKUT GOIBLUIMHCTBO PEACTABUTENCH OTPAIA.
OsvroiieH — HbIHE.

XOPIOBBIE (Chordata) — THI BBICIIMX BTOPHYHOPOTBIX XUBOTHBIX,
00BeIMHAIOMMI TO3BOHOYHBIX U JIaHIleTHHKOB. Kembpuil — HblHe.

XPSIIEBBIE PBIBHBI (Chondrichthyes) — knacc ppi6006pa3sHbIX 110-
3BOHOYHBIX, OCEBOI CKEJIET KOTOPBIX IEJIMKOM COCTOUT M3 Xpsama. Cu-
JIyp — HBIHE.

[IBETK()BLIE — cM. Tlokpuimocemennvle.

IEPATOIICHIBI, porareie aunosaspsl (Ceratopsida) ( 1) — mogotpsix
YeTBEPOHOTHX PacTUTEIbHOAAHBIX AHHO3aBPOB OTPAaa NTULETA30BBIX.
Mein.

HHAHOBAKTEPHH, cune-3enénsie Bogopocin (Cyanophyta) — Tun
aBTOTPO(HBIX MPOKAPHOTHYECKHUX OPraHU3MOB; «CKOpee GakTepu, He-
ey Bogopociyy. OIMHOYHBIE U KOJIOHHaIbHEIE QOpMbL. Kononuu 06-
PasyloT OpraHOTCHHbIC M3BECTKOBBIC MOCTPOMKM (CTPOMATONMTHI). Ap-
Xel — HBIHE.

IIHKAI[()IICH,Z[BI — cM. Cazosnuxogule.

III/IKAI[I)I (Auchenorrhyncha) — mogoTpaa HacexOMBIX OTpsAaa HOJYy-
XKeCTKOKpBUIBIX. [lepMb — HBIHE.

IMKJIOMKBI (Cyclopoidea) — mogoTpsa pakooOpa3HbiX OTpsAa BECIO0-
HoruX. OCHOBHOI KOMIIOHEHT COBPEMEHHOTO 300TLIaHKTOHA. KeMOpHit —
HBIHE.

IIMHOAOHTHI (Cynodontida) (1) — mogoTps BEICIIKX 3BepPO3yObIX
penTHiIMi, 0T KOTOPOro BeAyT CBOE NPOHCXOXKIEHHE MICKOMHUTAIOIHME.
ITo3musas nepMb — paHHAs 10pa.

YEJOBEK YMEJbIM (Homo habilis) ( ) — nan6oiee ApeBHUi BUI
u3 pozia «uenosex» (Homo). UsroroBnsny kaMeHHble opyaus. Bocrod-

307



Has Appuka. [To3xuuii mimorneH — panHuii meicronen (2,5-1,5 MiH et
Ha3zam).

YEJIOCTHOPOTBIE (Gnathostomi) — sBomonuonHas BeTBb (MHb-
parum), BKIIOYaras BceX MO3BOHOYHbIX (KpoMe OecyeNnocTHbIX), T. €.
pbi6 u TerpanoA. Criryp — HBIHE.

YEPEITAXH (Chelonina) — orpsia penTHiMii Honknacca cuHancui. Tpu-
ac — HbIHE.

YETBEPOHOTHE - cM. Tempanoos.
YETBIPEXJIYUEBBIE KOPAJLUIBI — cM. Pyzo3bl.

YWIEHUCTOHOTHE, aprponds! (Arthropoda) — BBICIIMIA THIT IEpBHY-
HOPOTBIX, IPEACTABUTEIN KOTOPOTO NMEIOT YWIEHHCTBIH HApY)KHBIH CKe-
ner u3 xuruHa. O6beNHAET KaK MEePBUYHOBOAHBIX XHMBOTHEIX, JBILIA-
X kabpaMu, Tak U Ha3eMHBIX ¥ BTOPHYHOBOAHBIX, JbIIIALIMX HpH
HOMOIIM «KHHXKEYHBIX) JIETKHX ¥ Tpaxeil. Kembpuii — HblHe.

YWIEHNCTOCTEBEJIBHBIE — cM. Xeoweobpasnvie.

IMEPCTUCTBII HOCOPOT, Bosnocarkiii mocopdr (Coelodonta) (1) -
pon u3 ceMeiictBa HocoporoB. CyllecTBOBaIM B yCIOBUAX ACAHUKOBOTO
KJIMMaTa, MMeIH JHHHEYI0 mepctb. [Dneiictonen Eppasun n CesepHoit
AMEDPUKH.

IHAPOKOHOCHIE OBE3bSIHBI (Platyrrhini) — moxotpsix orpsia
npumartoB. Ha nporskenny Beeil coelt nctopun 661 orpanuyen HOx-
HO# AMepukoil. ONuroreH — HbIHE.

HETUHKOYEJIFOCTHBIE (Chaethognatha) — Tim BropuuHOpOTHIX
MOpCKHX >KMBOTHBIX. B CKOITaeMOM COCTOSIHMM OT HMX OCTAlOTCA JIMLIb
(parMeHTHI POTOBBIX YyacTell — KOHONOHTHL. KeMOpHH — HelHe.

3BPUAINICHUIBI — penTnnun, UMEIOLIME OfHY MTapy BUCOYHBIX BIIa1H
B KpbllIe yepena (KOTopble 00pa3yroTcst MHBIM 06pa3oM, YeM BUCOUYHBIC
BITaHHBI CHHATICH]I).

SBPUIITEPHIBI — cM. Pakockopnuos.

3I[HAKAPCKA$I ®AYHA (t)- dayna kpynusix (o 1 M) 6ecckener-
HBIX OpPraHW3MOB M3 MO31Hero qokeMOpus. Benn.

3JIACMO3ABPBI (Elasmosauridae) ( 1 ) — ceMeiicTBO 11€3103aBpOB,
o6nagaBmnx THOKOH LIeel, kOTOpas MO UIMHE NPEeBOCXOAMIa Teo 6o-
nee yeM BaBoe. IOpa — men.
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SHAHIITMOPHHUCHI (Enanciornithes) ( 1) — noaxiacc IpuMHTHBHBIX
HTHUI, COXPaHIABUINX PAA PEHTHIbHBIX NPHU3HAKOB B CTPOCHUM CKeJeTa
(nmpexne Bcero ocTaTky XBocTa). HIkHHN U BepxHuil Mel.

IHAPIXOCAPX (Andrewsarchus) (1 ) — caMblii XpylIHBIH TIpeacTaBu-
Tens ceMeiicTBa Me3onnxua. CaMoe KpyImHoe Ha3eMHOE XHMIHOEe MIIEKO-
nuratoniee Bcex BpeMed. [Taneonen Monronuy.

3TO3ABPBI (Actosauria) ( T ) — TOROTps ] penTHAN OTpsAAa TEKOAOH-
TOB. YeTBepOHOTHE PaCTHTENbHOSAHbIE (OPMBI, IOKPHITHIE MAHIHPEM;
HallOMMHAIOT MAaHIIMPHBIX AMHO3aBpoB. Tpuac.

IYKAPHOTHI (Eucaryota) — »kuBble OpraHHU3MBI, KJIETKH KOTOPBIX
UMEIOT 4eTKo AH(BGepeHIUpOBaHHOE AAPO C 0O0NOYKOM M TUITMUHBIN
XpOMOCOMHBIH anmapar. [Iporepo3oit — HblHe.

IOEJPA (Ephedra) — pod ronoceMeHHBIX Kiacca THeTOBBIX. KycTap-
HHUKW, IPOMU3PACTAOLIAE B TYCTHIHAX U HHBIX 3aCYIUTMBBIX MECTHOCTSAX.
OJMroLeH — HeIHE.

FO)KHOAMEPUKAHCKHE KOIIbITHHIE ( T ) — cobuparensHoe
Ha3BaHHUE [IECTH BRIMEPIIMX OTPAI0B MJICKOIUTAIOMINX,, IHAEMUAUHBIX I
IOxHoi AMepukn. Kak 1 ceBepHble, BEAYT NPOUCXMKACHHE OT KOHIH-
JAPTP, OMHAKO C TIO3AHEr0 Mena pa3BHBaJIMCh B M30JALIMH H CXOACTBO C
pa3IUYHBIMHA TPYNIIAMH CEBEPHBIX KOMBITHBIX IPHOOPCIIH HE3aBHCHUMO.
ITaneonen — nueicrorex.

FOJKHBIN BYK (Notofagus) — pon pacTeHni ceMelcTBa Oy KOIIBETHBIX;
B OCHOBHOM KpYIIHBIC [€pEBbs, HO HEKOTOpPbIE 06pa3yIoT CTIaHHKOBBIE
dopmsel. IOxnbIe okoneunocTH IOkHOH AMepuku, ABctpannu u Hosas
3enanans. [lo3nuuit Men — HelHe.

SIPHEMMA (Jarnemia) (T )—poa BeHTOGHMOHTOB ¢ MELIKOBUIHOH op-
Mo# Tena. Benn.

SIMEPHILIBI (Lacertilla) - orpsig anancuansix pentuimil. B ocHoBHOM
MeEJIKHe Ha3eMHbIe )KMBOTHEIE, OJHAKO HEKOTOPbIE MX TPyNIbl (M03a3aB-
PBI) CTAHOBWJIMCH KPYITHBIMH MOPCKMMH XUIHHKaMH. Tpuac — HbIHE.

SII{EPOTA30BBIE (Saurischia) ( ) — oTpsaa HagoTpsAa AMHO3ABPOB.
ObbennHAeT KaK THTAHTCKUX YETBEPOHOIMX PACTUTEIbHOAIHBIX XK HBOT-
HBIX, TaK U XUIIHBIX ABYHOTHX. Tpuac — Men.

SIIIEPBI — cobuparenpHoe Ha3BaHUE THTAHTCKUX PENTHIMI NATe0305
¥ ME303011.



FCOXPOHOJIOFH‘ICCK&U[ 1IIKaJa

Ludpamu 0603Ha4EHEI TPAHHUTIBI MEX]LY [TOPA3/Ie/ICHAAMY . MJIH JIET
Hasaj.
Tabuauuma !

Jou (JoHoTEeMA) Jpa (3parema)
Kaino3soickas KZ
Y] HpOJIOIDKI/ITCJILHOCTL “
®anepo3oi 540575 vommt e Me3o3oiickas MZ
ITaneo3sonickas PZ
L 540 -
. Pudeiickas R
[Iporeposoit PR 1 650
Kpunro3oii Kapenbckas
(noxem6puii) — 2500 Apxeiickas
Apxeit AR ~3 500 K -
L 4600 aTapxeickas

[IpuMedanus.

1. Panr nokeMOpuitckux noapasieleHHit (3pa, HepHoOL M T. JI.) COOT-
HOCHUTCS C PAaHTOM COOTBETCTBYMOIIUX (aHEepo30iCKUX eANHHL BEChMa
YCIIOBHO.

2. Kpunto30it (1oxeMOpui): MPORXOIKUTEIBHOCTD CBBINIE 3,5 MIIpJ
JleT; MOAPAa3AENAETC] Ha apXeH U MMpoTepo30i (rpaHUIa MEXIY HUMU —
2 500 £100 mnH et Ha3ax).

3. Ilporepo3oif 4acTo AEAT HAa HEONPOTEPO30H, ME30NPOTEPO30il
najeonporeposoil. llocnennas yacts mporepo30s — BeH] (BEHICKUIA ITe-
puox V); Hagano — 650—680 MIiIH JieT Ha3ax.

4. AMepUKaHCKHUE MaJeOHTOIOTH NMPEIIIOYUTAIOT ACIUTh KAMEHHO-
YTOJIBHBIH IIEPHOJ Ha Ba: MEUCCUCHITHI (COOTBETCTBY IO E€BPOIEHCKO-
My paHHeMy KapOOHY) U eHCHIbBaHH (CPEIHNI U TO3/(HHIT KapOOH).

5. Heokom (paHHMH Mef) nendr Ha GappeM, TOTEpHB, BaJaHKUH U
Geppuac, KOTOPEIM YacTO MPUIAIOT CTATyC CAMOCTOATEIBHEIX BEKOB.

6. XoTs pa3jiesieHHe TPETHYHOTO MepHoJia Ha TajleoTeH ¥ HEOTeH SB-
Ji1eTcA LOCTaTOYHO YCTOABUIMMCSH, B HAYYHOM JIMTEPaType 110-MIPEKHEMY
IIUPOKO HCIONB3YIOTCA TAKHE MTOHATHUA, KAK (TPETHYHBIE MIICKOMTUTAI0-
IUEY», KTPETUYHEIE (UIOPBI» M T. II.

7. B cocTaBe IUIEHCTOLEHAa U3PEKA BBIIEIAIOT CAMOCTOATEIBHBIM
[IEPUOJ] — 3YILIEHCTOLICH.
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Tabnuma 2

Ilepunon

Snoxa

Bex

MHo30lckas KZ

[

Ka

Meso3oiickas MZ

YerBepTUYHBIH

T'onouenosas

(aHTpOrOreHOBEIH) Q

IIneficroneHonas

OO6n1enpUHATEIX
HOAPa3AENCHUH HeT

— 2

- 5

Heorenossiit N

ILmonexopas

IIne3anckuii
TabuaHCcKui

MuoneHoBas

MeccuHckui
TopToHCcKHii
CeppaBanuiickuit
JlaHruiickui
Bypauranscxkuit
AKBHTaHCKHH

— 36

ITaneorenossiit P

— 55

OmuroneHoBas

Xarrckuid
Pronensckuii

DoleHoBas

IpuaboHckuit
BaproHckuii
Jioterckuit
Hnpckuit

ITaneoneHoBas

TaHeTckuit
MoHckui
Jlatckuii

— 24

Menosoit K

— 138

— 96

ITosnHemesoBas

MaacTpuxTckuit
Kamnanckuit
CaHTOHCKU#R
KoHbsakckuit
TypoHckui
CeHOMaHCKU#

Pannemenonas

AnpOckuit
AUTCKH#
HeokoMmckuit

Opckwmii J

— 205

Ilo3nneropckad

TUTOHCKHIA
Kumepuoxckui
Oxchopackuii
Kennoseickuit

Cpenneropckas

Barckuit
Baiocckuii
AaneHckui

Pannetopckas

Toapckuit
Mnunc6axckuit
CHHEMIOPCKH
TeTranrckuit

Tpuacossiit T

Io3nueTpuacosas

Patckuit
Hopuiickuit
KapHuitckuit

Cpennerpuacopas

Japunckuit
AHM3HIECKUH

PanneTpuacoBas

OneHekckuii
Huackuit
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OxoHuaHue Tabi.

Jpa

Ilepuon

Snoxa

Bex

ITaneos3oiickas PZ

ITepmcxkuii P

ITo3nHenepMckas

Tarapckuit
Kasanckuit
Y pumckuii

PannenepMckas

KyHrypckuit
Aprunckuit

CakMapckuit
Accenbckuit

— 290

Kap6oHoBEIit
(kaMeHHO-
yronsHbli) C

— 354

TMo3auexapboHoBas

Kenbckui
KacumoBckuit

CpennexapGoHOBast

MockoBckuit
Bamkupcxuii

PannekapbonoBas

CepnyxoBCKHHi
Buseiickuii
TypHeiickuii

JeBonckuit D

— 420

TlosaueneBoHCKast

DaMeHCKU R
®paHckHi

CpenHeneBoOHCKas

JKuserckuii
Oitdensckuit

PaHHeieBOHCKas

DMCKH
3UreHcKkui
JKenunckuit

Cunypuiickuii S

IoznHecumypwuiickast

JayHToHckHit
Jlynnoscxui

Pannecunypuiickas

Bennokckuit
JInaHoBepUHCKHI

- 445

Opnosukckuii O

— 495

IosnneopnoBukckas

Auruneckui
Kapapokckuit

CpenHeopIoBUKCKas

JInaupenscxuii
JInanBUpcKuUi

PanneopnoBukckas

Apenurcxuit
TpeManokckuit

Kembpuiickuit-C

Io3puekemOpuiickas

TpemnenuoHCcKHH
DpaHKOHCKUH
Jpec6arckuit

CpennexeMOpuiickas

Maitckuit
AMIHHCKHI

PannexkeMOpuiickas

Enancxuit
BoroMckuii
AtnabaHckuii
ToMMOTCKHHK




