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ABTOpCKOe NpeayBeaoOMJIeHHe

Llens HacTosiiiero yueGHOro Kypca MHE BUAUTCS B TOM, YTOOBI y YUEHHKA BO3ZHMKJIA MAKCHMAbHO LEI0CTHAs
KapTuHa (YHKIMOHHpOBaHUS OHoc(epbl 3eMJIH B MpoLecce e MUCTOPHUECKOTo pa3BUTHS. Mexay TeM OJHO U3
MIOTIOKEHUHM TEOPHH CHCTEM [JIACHT: CHCTEMY HEBO3MOYKHO OIITHMHU3HUPOBATH 1O JIBYM HE3aBHCHUMBIM IapaMeTpaM
OJIHOBPEMEHHO; B YACTHOCTH, JOOMBASICH I[EIOCTHOCTH PUCYEMOM KapTHHbBI, HEU30EKHO TIPUXOUTCSA KEPTBOBATh
ee JeTATLHOCTRIO0, UITH HAo0opoT. [lombITKa 3alUXHYTH B TONOBY yYeHHKA II0OOJBINEe KOHKPETHBIX (aKTOB B
OTCYTCTBHE Hekoell ofofmaromiedl KOHLENIHMH HEeHU30€XKHO IpUBENET Hac K CO3JaHHI0 YXYIIEHHOH KOIHH
CTApOro YHHBEPCUTETCKOrO Kypca NaJeOHTOIOIMH - YHBUTIOTO MApTHPOJIOra BEIMEPIIMX OPraHU3MOB, KOTOPBIH 110
clade sK3aMeHa ciejayeT 3a0bITh, Kak cTpaliHblii coH. VIMEHHO NO3TOMYy BO MHOIHMX Cly4asX s BIOITHE
CO3HATEJILHO KEPTBOBAII MAIIEOHTOJIOTHYECKOH M IreoIOTHYeCKOH KOHKPETHKOH B II0JIb3Y TEOPETHUYECKHX (MHOTIA
K TOMY %€ - B JOCTATOYHOH CTEIIeHH YMO3PHTEIBHBIX) 0000IeHUH.

[TockonpKy yueOHBIH Kypc 3TOT TpeAHa3HauyeH He OIS ''CpelHecTAaTHCTHYEeCKOTO MIKONbHHKA", a ATs ITHOJeH,
COOUPAIOIIUXCS CBA3aTh CBOKO CYNB0Y ¢ HAYKOM, eCTh CMBICT IO Mepe BO3MOKHOCTH JIEMOHCTPHPOBATD 371€Ch BCHO
"Hay4HYIO KYXHIO": XOJ pacCyKIeHUH, IPUBEIIMNX UCCIEN0BATENA K 0OCYKTaEMbIM BbIBOJAM, HCTOPHIO OOpHObBI
pa3IMuHbIX TeOpUM, U T.4. [Ipu 3TOM s cTapajca 4eCTHO YKa3biBaTh Ha CJ1adble CTOPOHbBI HE TOJILKO MPOILLIBIX, HO
U HBIHE TOCIIOJICTBYIOIIMX HAYUHBIX KOHIEIIUH; KOE-KOMY 3TO, BO3MOJKHO, TTOKaKeTcs "TOAPHIBOM aBTOPUTETA
HayKH B TJja3ax IKOJBLHUKA", HO i AyMaw wHade. Beibupas dopmy u3loxkeHHs, s mocTapalics MPHOIHU3HTH e¢
(HACKOJILKO 3TO BO3MOIKHO) K PEaIbHOMY HayYHOMY TEKCTY - IIYCKAH IPHYYarOTCH.

DUHINTEHH KaK-TO 3aMETHI {BIIOTHE CIPABEITHBO), UTO €CIH YUSHEIH He B COCTOSHUH OODBICHHUTL pe0eHKY CYTh
CBOeH paboTHI HA OCTYITHOM IS TOTO YPOBHE, 3TO CBUICTEILCTBYET O €T0 MpodecCHOHATLHOW HETIPUTOIHOCTH.
Bce Tak, ogHako mo xomy oOCYKACHHSA Y HAC MHOrAa OyJeT BOBHUKATh HEOOXOAMMOCThH OOpaIaThes K 3HAHHAM,
HAKOIUIEHHBIM B MHBIX, YEM MMANICOHTOJIOTHA, 00IacTaX (OHH W3MIaraloTcs B CIEHAIBHBIM 00pa3oM 0003HaUYEHHBIX
"BCTaBHBIX" IJ1aBax, MpeIHa3HAYSHHBIX JIUIE IS KEIAtOITHX ). YeCTHO roBOPS, 1 HUKAK HE MOIY ITIOPYYHTHCS, YTO
MO€ H3JIOXKEHHE, K MIPUMEPY, IPHHLUMIIOB HEPABHOBECHOH TEPMOAMHAMHKH, KOTOpasA, Pa3yMeEETCsl, HE BXOJHMT B
chepy MOHX MpOoHecCHOHATBLHBIX 3aHATHH, OyAeT NOCTATOYHO KBaTM()HIMPOBAHHBIM, H YK TeM Oojee -
JIOXOJIYHMBBIM.

Xouy Takxke IpeAyIpeqHThb, UTO B paJie caydaes g Oyny uzarath (GakThl H 0000IIeHUS TTOC/IEAHHX JICT, KOTOPBIE B
IPUHLMIE MOTYT OBITh Ha3BaHbl "HEJOCTATOYHO IIPOBEPEHHBIMH ' HJIM, BO BCAKOM CiIydae, "HEOOIIETPUHATBIMU" .
[lo 3TOMY MOBOAY TPHAETCA 3aMETUTh, YTO B MATEOHTOIOTHH C "OOIIENPHHATOCTRIO" KOHIUENIMH Aena BooOIe
00CTOAT HEBAXKHO; BEPOATHO, 3TO OOIIAS YepTa BCeX HAYK, MMEIOIIHUX JeI0 ¢ COOBITHAMH MPOIUIOro, - BeJib B HUX
OpsIMO TOATBEPAUTh HIH OIPOBEPrHYThH HEKYID TEOPHUID MOXHO, JHINL HMMES B CBOEM paclopsKeHUH
IPECIOBYTYIO MAIHHY BpeMeHH. B 3TOM CBA3M MHE KAKETCHA YMECTHBIM H3JIOKHTh OJHY HA3UAATEIbHYIO
UCTOPHIO, KOel 1 caM OBIIT CBHIETEJIeM.

Heckonbko ner Hazan B IlaneonTtomormueckoM wuHCTHTYTe Akazemuu Hayk, rne s mmero yecth padorarts,
IPOXOJMIA Hay4yHas KOH(EepeHIHs, TOCBANICHHAS KiIUMaTaM nponwioro. IIpucyTCTBOBas BeCh IIBET



OTEYECTBEHHO} NaJIeOHTONOTMH (@ MOCKOIbKY B 3TOH oOsacTH Poccus, Kak HH CTpaHHO, IIPOJIOIDKAeT 0cTaBaThes
OJTHHM M3 IIDH3HAHHBIX JTHJEPOB, - TO H MUPOBOii, COOTBETCTBEHHO, ToxXe). [IpH pazpaboTke npencTaBIeHHBIX Ha
HeH NaleoKIMMaTHYeCKHX PEKOHCTPYKUIHH OBUIH MOOHIIH30BaHBI BCE BO3MOXHOCTH COBPEMEHHOH HaykH - OT
TOHYAHILIETO TEOXHMHUYECKOIO U  PagMOH3OTOIIHOrO aHal{3a [0 HOBEHIIHX METOMOB KOMIIBIOTEPHOI'O
MonenupoBanus. Korma meno noummo mo obcyxkaeHus TOKIanoB, Ha TpuOyHY BbIlen npodeccop N, H3BeCTHBIH
€IKOCTBIO CBOMX OLICHOK, H HavaJl Tak:

- I'mybokoyBaxaemble kosuteru! f Kareropuyecku HacTamBard Ha TOM, uTO 3emus Kpyrnas. (Jlerkuit muym B 3ane.)
Sl mactamBal0 Tak)Ke Ha TOM, YTO 3eMIIA BEPTHICA, a OCh €€ BpallleHHd HAaKJIOHEHa OTHOCHTENBLHO IUIOCKOCTH
SKIUNTHKA. M3 5THX Tpex oOCTOATENBCTB CIIeAyeT, KaK BaM JOJDKHO OBITh M3BECTHO H3 Kypca reorpaHH s
HMIECTOrO Kjacca CpeqHel LIKOJIbl, CYIIECTBOBAHHE HSKBATOPHAILHO-TIONAPHOIO TEMIEPATyPHOrO [PAJAHEHTA,
3aIa/IHOrO IepeHoca B atMocdepe u cMeHbI BpeMeH roja. (lllyMm B 3aie cMeHseTcs MOJIHOM THIIHHON.) Tak BOT,
obpariar0 Ballle BHHMaHHE HAa TO, YTO B TMOJAABIsOMIEM OOJIBUIMHCTBE U3 MPEJICTABICHHBIX 3JEChH
NATCOKITAMATHYECKHX PEKOHCTPYKIITHH HAPYIIIAETCs 110 MEHBIIEH Mepe OIHO W3 3THX UCXOIHBIX YCIOBHHA. ..

Bpsn nH B MajJCOHTONIOTHH MOXKHO HAHTH PEKOHCTPYKIMIO, 110 IOBOJY KOTOPOH MEXIy CHEIHaNiCTaMH
Habmonanock Obl JOIDKHOE eAHHONyIIHe. M MOXKHO CKOIIb YTOJHO TJIyOOKO COIIOCTaBIIATH pa3jIMYHBIE TOUKH
3pEHHS, OCHOBBIBASICH M Ha JIUTepaType, U Ha JIMYHBIX OIEHKAX CIEHHAMCTOB B JaHHOH 001acTH, OXHAaKO
KOHEYHBIH BBIOOp - W CONpsKEHHAs ¢ HUM MOpaJibHas OTBETCTBEHHOCTD - B HTOT€ BCE PaBHO JIOXKHUTCA Ha IUICUH
cocTaBUTENs Kypca. [ 1aBHOe jxe mpu TakoM BbIOOpe, KaK $ MoJjarai, - 3T0 He 3abbIBaTh XOTS Obl O TOM, YTO
"3emMis kpyrias' - 4 Tak jganee...

1. Bozpact 3emun u Co/iHedHOH cHCTEMBL, AGCOTIOTHBIH H OTHOCHTEIbHBIH Bo3pacT. ['eoxpoHo/iorudeckast
HIKAJIa.

[Ipexxe Bcero 3aMeTHM, YTO IS YUCHBIX caMma 1o cede IMocTaHOBKAa BOIIpoca O Bo3pacTe 3eMiu ObUTa HEKOTa
BECbMa PEBOMIOIMOHHON - ub0 "Bospact” mojpasyMeBaeT Hanuuue "maTel poxacHus'. KoHeuHo, B moboil u3
PENUTHHE COOTBETCTRYIOIIeE OOKECTBO CO3aeT 3eMITIO C HACEISIONUMH ee CyIIeCTBAMHU U3 TIepBO3aHHoro Xaoca,
OJIHAKO eBpoIlelickas HaykKa YyHAcJeAoBajda OT AHTHYHBIX (QHIOCO()OB-MATCPHAIHCTOB NPHHIUIIHAIBHO HHOE
BUIcHHEe Mupa. Jng Hee 3eMis Bcerda Oblla HEOThEeMJIEMOH YacThiO TOM camoli BceneHHOM, koTopas "enuHa,
OECKOHEYHA W HENOMABHXKHA... OHA HE pOXKIAETCS W HE YHHUUTOkKAeTcA... OHA HE MOXET YMEHbLUATHCA H
yBenuuuBathes” (Jlxopnano bpyno). Ho BoT B konile CpenHEeBEKOBbS aCTPOHOMBI OTKPBIBAIOT CYIIIECTBOBAHHE
TaK Ha3bIBACMBIX HOBBIX 3BE3/l: OKas3biBaeTcs, Hebeca He abCOTIOTHO HEU3MEHHBI, KaK CUHTAJI0Ch UCITIOKOH BEKOB!
CrnemoBaTeNnbHO, B IIPHHLHAIIE BO3MOKHBI U Haubosee pelIdTeNbHble (C TOUKH 3peHust YenopeuyecTBa) W30 BCex
BO3MOJKHBIX H3MEHEHHH: HaYaJlo H KOHEI CYILeCTBOBaHHS 3eMITH H BUIUMOM yacTH BeeneHHo#. A pa3z Tak, To He
MOKEeM JIH MBI MOMBbITATECS YCTAHOBUTD, KOraa ObUIO 3TO HAvalo ¥ KakuM OyJeT 3TOT KOHell - He mpuderas K
TOMOIIH MHGOIIOTHH (1IeCTH THAM TBOpeHHS, CyMepkam 60ToB, ¥ T.1.)7

HeoOxonumo 3aMeTuTh, YTO NIOAEH NMepBOHAYabHO 3aHHTEpecOoBal BO3pacT He 3eMJld Kak HebecHoro Tena, a
UMeHHO ofOuTaeMoil 3emnu - kak ceiuac ckazanu Obl, OHochepbl. OnHAKO $[CHO, 4YTO, OINpPEICIHB BpeMd
BO3HHKHOBEHUS H3HH, Mbl TEM CAMbIM MOJIYYHM MHHHMAIbHbI CPOK CYIIECTBOBAHHWS M CaMmOW MJIaHEThl. A
IIOCKOJIbKY MCTOUYHHKOM >KH3HHM Ha 3eMJle BIIOJIHE CIPABEIMBO IoJlarajii 3Hepruio COIHIIA, TO BO3pacT HAUIEro
CBETHJIA, B CBOXO OYEPE/ib, 1ACT HAM MAKCHMAJIBHBIH CPOK CYIIIECTBOBAHHS OHOCHEPHI.

VYcTaHOBIEHHE K€ BpeMeHH cyllecTBoBaHMS CONHIA - HOCJIE TOro Kak OBIIH OTKPBITHI 3aKOHBI COXPAaHEHHS
BEILECTBA H SHEPTHH - KA3aJ0Ch (PM3MKaAM JOBOJIBHO IPOCTOH 3amadei. COJHIE HOCTOSHHO H3Iy4aeT SHEPIHUIO B
IIPOCTPAHCTBO, Ha3a[ HUYEro He BO3BpalllaeTcd, TaK uTo, 110 HJee, KoJndecTBO JHeprud B COTHEUHOH cHCTeMe
JOIDKHO TOCTOSHHO yObIBaTh. CaMbIi 3HEpPreTHMYeCKH BBIMIPBILIHBIN Ipolecc (M3 HM3BEeCTHBIX A0 XX Beka) -
CKHTaHHEe KaMEHHOTO YIJIf; TeUI0O W CBET IIPH 3TOM CO3JAK0TCS B pe3ylbTaTe XUMHYeCKoH peakuuu C+02 =
CO2+Q. A MOCKONbKY HAM H3BECTHBL H BEIHUYHHA Q, U KOTMYECTBO SHEPrHH, H3Ty4acMor COJHIIEM 32 €IHHHUILY
BpeMeHH, u Macca ConHna (oHa Oblia mpubmIKeHHO BhIUHcIeHa eme B XVII Beke), To paccyutath CyMMapHOe
BpeMsl CYILECTBOBAHHA YrOJIBHOIO KOCTpa TaKHUX pa3MEpoOB MOXKHO OYKBalbHO B OJHO AelicTBHe. BOT TyT-TO H
BBISICHHJIOCh, YTO OH JIOJKeH IPOropeTh IOTIA BCErO-HABCEro 3a IONTOPH! ThicAuM NeT. KoHedHO, CyIecTBYIOT



BEIICCTBA bomee JHEProcMKHE, Y€M YI'OJIb, HO 3TO HE PCIIAcCT HpOﬁJ’ICMy: pacu€THoC BpPEMA CYIICCTBOBAHHA
ConHna Bce PaBHO OKa3bIBACTCA MCHBIIC MICCTHU TBICAY JIET - TO €CThb MCHBIIC BPEMCHH CYHICCTBOBAHUA
YEJIOBCYECKON [IUBHUITH3AIIAM; ICHO, YTO DTO a6cyp)1.

HeoOxoquMo ObUTO HAHTH HCTOYHHK, MUTAIOIIHHN cBoelt sHeprueit ComnHIle - WHa4Ye BOOOINE PYIIMICA 3aKOH
coxpaneHus >Heprud. M BoT B 1853 1. . I'enpbMronbily yaaioch MpeIoKUTh BIOJTHE MPHEMIIEMYIO IS TOTO
BpeMeHH runoTe3y. OH npeanonoxui, 9ro CoJHIle TOCTOSHHO CKUMAeTCs - BepXHHUE €T0 CIION Mo cOOCTBeHHOM
TSXKECTbIO KaK Obl ITaAlOT HA HID)KHHE, a MX MOTEHLHAlbHAs PHEPTHs MpH 3TOM YObIBaeT (BeJb Macca CIIOeB
IIOCTOSIHHA, & BhIcOTa MX "moabema” Haj lieHTpoM CoJTHIIa yMeHbIIaeTcs ), HMEHHO "Tepstomasics” oTeHaTbHas
SHEPTUs BEPXHHX CJIOEB W BBIACNACTCA B BHJIE TEIUIa U ¢cBeTa. BO3HHUKAET BOMPOC: Kakas CKOPOCTh ITOTO COKATHS
HeoOx0auMa 41 TOTO, 4TOOb! 00€CIICUNTh HbIHEIIHIOW ¢BETHMOCTL ConHua? OTBet: oueHb HeOombias - 3a 250
neT (TO ecTh 32 BCe BpeMs CYIIECTBOBAHUSA COBPEMEHHOM aCTPOHOMHH) - BCErO-HABCEro 37 KM; JUIS CPaBHEHHS:
HbiHemHui quaMetp CouHia - moutd 1,5 MuumoHa kM. OUEBHAHO, YTO TAKHE M3MECHEHHS MTUAMETPa HUKAKHMH
HU3MEpPUTEJILHBIMY PHOOPAMHU HE JIOBSTCH.

['unoTesa sTa UMena U OJHO CIEACTBHE, MPIAMO Kacaromieecs Bo3pacta 3eMiH. Eciu cuuTaTth, YTO CBETUMOCTb
CosHia (M, COOTBETCTBEHHO, CKOPOCTh €0 CXKaTHs) B MpeKHHe BpeMeHa Oblia IIPUMEPHO TaKOH JKe, Kak ceivac,
TO, COIJIACHO pacueTaMm [enbMmroisia, 18 MHIUIHOHOB JIET Ha3aj JHAMETP CBETHJIA AOJDKEH OBUI IIPEBBIIIATH
HBIHEIIHHHA auaMeTp opOuThl 3eMiH. (JeoBaTeNIbHO, Hallla IJIaHETa HHMKAK HE cTaplle 3THX caMbIX 18
MHUJUTHOHOB JIET. DPH3UKOB 3Ta mupa BIOIHE YIOBIETBOPHIA, H OHH COWIM BOIPOC O MPEIECIBHOM BO3pacTte
3eMJIH HcYeplaHHbIM, HO BOT I'€0JIOTH BOCCTATH MPOTHUR TAKOH JaTHPOBKH CAMBIM PEIIUTENbLHBIM 00pazoMm.

Jleno B TOM, 9YTO TeOJIOrHs YK€ HAKONMJIA K TOMY BPEMEHH OTPOMHOE€ KOJHYECTBO 3MIIHPHYECKHX (T.c.
OCHOBaHHBIX Ha HENOCPEJCTBEHHOM OIbIT€) MTaHHBIX O CTPOCHHH ITOBEPXHOCTHBIX CJIOEB IUTAHETHI H O
IIPOMCXOAIIUX Ha HeH Ipolieccax (HalpuUMep, O ABH)KEHHH TOpPHBIX JIEJHMKOB, BOJHOH 3po3uu U T.4.). B 1830
roay Y. Jlaiiesuib, HCX08 U3 TOTO, YTO T€ONOTHYECKHE IIPOLIECCHI (IIPekIe BCETO 0CaIKOHAKOIUIEHHE) B NIPOILIOM
JTOMAHbI OBUTH MPOTEKATh MPUMEPHO C TOMH K€ CKOPOCTBIO, YTO M HbIHE - TMPHHITHI akTyanu3ma [01] - moacuuTan,
4TO BpeMs, HeoOXoauMoe IS 00pa30oBaHHs OJHHX TOJIBKO JOCTYMHBIX IS IPAMOTO H3yYeHHS OCAJIOYHBIX TOJIII,
JOJDKHO COCTABJIATh HECKOJIIBKO COT MHJUTHOHOB JieT. Pacyersl Jlalferuis OCHOBBIBAIMCH Ha THTAHTCKOM
daxTHYeCKOM MaTepHalle H Ka3aJHch TeojloraM M OuonoraMm ropazio Oosee OJH3KUMH K HCTHHE, 4YeM
reapmronblieBbl 18 mummonoB yiet. OpHako yoruka [TenpMrosbiia Kasanack HEONPOBEPKHUMOH - € 3aKOHOM
COXpaHEHHs SHEPrHH o0co00 He NOoCHopuilb... 1 Toro, 4ToObI Bo300Namana ToYka 3peHHS I'eoJIOrOB (a
IIPaBHJILHOM, KaK Tellepbh H3BECTHO, OKa3ajlach HUMEHHO OHa) He0OX0AUMO ObUI0 HAaliTH HHOH, YeM IPaBUTALIHOHHOE
CKaTHe, UCTOUHHK 3Hepruu 1 ConHia.

B 1896 rony A. Bekkepeib OTKpbUI ABJICHHE PATHOAKTHBHOCTH. PajlHOAKTHBHOCTh OKA3alnach OJHHM K3 THUIIOB
SZICPHBIX PEaKIHi - H3MEHEHHH B KOMOMHALMAX COCTABIIAIONIMX aTOMHOE SAPO MPOTOHOB M HEUTPOHOB; ITPH DTHX
PeaKLUAX BbIICTACTCS HEU3MEPHUMO OOJIbLIE SHEPTHH, YEM IIPH MOObIX XUMHYECKHX TpeBpaieHuax. B 1905 rony
A. DUHIITEHH YCTaHOBHI, YTO B SJEPHBIX pEaKkIuAX Maccy MOXHO paccMaTpHBAaTh KaK YPE3BLIYAHHO
KOHLIEHTPUPOBaHHYIO (hOPMY SHEPTHH, U BbIBEJ CBOIO 3HAMEHHUTYIO (JOpMYITy MX SKBHBaJeHTHOCTH: E = me2 , rae
C - CKOpOCTb CBeTa. BenuuuHa C2 4pe3BblYAHO BEJIMKA, a TMOTOMY Jaxke HeOOJIbLIOE KOJIHYECTBO MACChl
SKBHUBAJICHTHO OTPOMHOMY KOJMYECTBY 3HepruH: | T Macehl = 21,5 MIIp/ KKaJ (CTOJIBKO S3HEPTrUH BBLACITHTCS, €CIIH
CK€4b [IBa C MOJIOBUHOW MHJUTHOHA THTPOB OcH3uHA). Ecnu mpeamonoxuth, 4to CONHIIE YEPHAEeT SHEPIHIO 3a
CUeT SJAePHbIX peaKiHii (KaKHX HMEHHO - TI0Ka HeBaKHO, SHHINTEHOBA (hOpMyJia cripaBeyIUBa Tl HUX BCEX ), TO
JUIst 0O€CIIeYEeHHS €ro HbIHEIIHEH CBeTHMOCTH He0OX0MUMO pacxoaoBaTh 4600 TOHH BelllecTBa B CEKYHY.

Muoro 1 3107 HHYTO)KHO Mao: pacueTsl MOKa3blBAIOT, YTO IIPOMCXOASIIEE IIPH 3TOM H3MEHEHHE TSTOTEHHS
CoJiHIla IIpUBEIET K YBEIMUYEHHIO BpeMeHM 00opoTa 3eMJIM BOKpPYI CBETHIIA - T.e. YAJIHHEHHIO 3€MHOIO roja -
Bcero Ha | cekyHay 3a 15 MHIIIIMOHOB JIET, YTO, pa3yMeeTcs, HeJlb3s YCTAHOBHTh HHKAKUMH H3MEpeHUsIMH. TakuM
o0Opa3oM, mpodriemMa MPaKTHYECKH HEUCCIKAEMOro HCTOYHHKA 3Heprud aisi ComHia Oblia pelieHa, U Telephb yxe
HUYTO HE MPENsTCTBOBAIO IPHHATHIO [E€OJIOTMYECKOH OLUEHKH Bo3pacTa 3eMJid - "He MeHee HECKOJIBKHX COT
MIJUTHOHOB JIET".



OpnHako OTKpBITHE paAMOaKTHBHOCTH HMENO U elle OJHO CIENCTBHE: ATO SBJIEHHe caMo Mo cebe IO3BOJHIO
€03/1aTh HOBBI METO]| OIIpe/IeIeHHs] BO3pacTa MIaHeThl, HECPABHEHHO OoJiee TOUHBIN, YeM Bce npeabinyiue. CyTh
ero 3akiirouyaercs B cneayromieM. M3BecTHo, 4TO aToM ypaHa HecTaOuWIeH: OH UCITycKaeT IHEPTUI0, TOTOKH YaCTHII,
U CO BPEMEHEM IMPEBpAIA€TCs B aTOM CBHHIIA - YCTOMYHBOTO 3JIEMEHTA, HE IMOJBEPIKEHHOTO NanbHEHIIHM
npespamieHusM. [Ipupona aToro THNA peakiiiil TaKoBa, YTO CKOPOCTH SACPHOTO pacnaa abCoMOTHO MOCTOSHHA, H
HUKAaKHe BHELIHHE (haKkTophl (TeMIlepaTypa, JaBI€HUE) HA Hee He BIUSIOT. 3HAUHT, €CIH IKCICPHMEHTAIBHO
OIIPENCNIUTh TEMII 3THX HM3MEHEHHH 3a KOPOTKHH IpPOMEXYTOK BPEMEHH, TO €r0 MOXXHO COBEPIICHHO TOUYHO
npenckasath U s 0oee JIUTENbHOTO MPOMEXKYTKa. Tak BOT, ObL10 YCTAHOBICHO, YTO B JIIOOOH MOpUUH ypaHa
(Tounee - uzoroma 238U) monoBHHA COCTaBIAIONIMX €r0 aTOMOB IIPEBPATHUTCS B CBHHEN 3a 4.5 MIpA TeT;
COOTBETCTBEHHO, uepe3 9 Mipa seT ypaHa octaHercs 1/2 ot 1/2, To ecTh 4eTBepTh, U T.A. Cpok B 4,5 MIipa JeT
Ha3bIBAIOT NIEPHO/IOM nonypacnaaa 238U.

[TycTe MBI HMEEM TOPHYIO IOPOJY, COJEPIKAIIYIO COENUHEHHS ypaHa. Ecnu oHa ocraeTcs HepaznpoOieHHOH, To
BCE aTOMbI CBHHIIA (B KOTOpbIE ITOCTOSIHHO IIPEBPAIAIOTCS aTOMBI ypaHa) OCTAlOTCSs BHYTPH MOPOJBL, U B
pe3ynbTaTe ypaH Bce Oonee "3arpsisHgeTca” CBHHIIOM. ITOCKONBKY, Kak MbI ITIOMHHM, BHeITHHE (DAKTOPHl HE
BIIHMSIIOT HA CKOPOCTh 3TOTO IpPOIEcca, CTENEHb '3arps3HeHus” OyAeT 3aBHCETh TOJNBKO OT BPEMEHU, B TCUCHUH
KOTOpOTO MOpoJa ocTaBaliach MOHOMHTHOMH. [Tocnennee 0OcTOATENBCTBO BEChbMa BaXXHO: TAKUM CIIOCOOOM MOXKHO
yCTaHABIUBATh BpeMs 0Opa30oBaHUA HM3BEPKEHHBIX IOPOJ, HO HE OCaZOYHBIX - T€ BCETAa pa3pyllieHbl, H
ypaH/CBUHIIOBOE COOTHOIIEHUE B HUX HEOOPATHMO HApylIeHO MUTpalldelt 3TUX 3JIEMEHTOB B OKPYKAIOILYIO cpeay.

Onpenenats BO3pacT H3BEPKEHHBIX I1OPOJI YpPaH-CBHHIIOBHIM METOJOM (BIIOCJIE/ICTBUH TOSBHIHCH KaJTHM-
aprOHOBBIN, pyOUAUA-CTPOHIIUEBBIX U HekoTOpbIe Apyrue [02]) Havanu B 1907 roay, U o4eHb CKOPO OOHAPYXKUIH
rpaHuThl ¢ BozpacToM 1 mupa met. Ilo Mepe nanbHEHIIUX MOUCKOB 3TOT "MaKCUMAalbHbIM HW3BECTHBIH BO3pacT’
OBICTPO YBETHUUBAICS, 10K HE JIOCTHT 3,5 MIIpJ JIeT, TIOCIIe Yero, HECMOTPS Ha BCE YCHIIHS, TIOUTH HE ITpHpacTa;
JpeBHEHIITHE JK€ N3 W3BECTHBIX MHUHEpPATOB ObUIH HEJABHO HaMjeHbl B ABCTpaimnu - 4,2 mipn JeT (W3BECTHBIA
Cubupckuit "pexopn” - 4,5 MIIpa JeT - He MOATBEPAUIICS MOBTOPHBIMH aHAIM3aMH). 3HAUUT, 3eMIIS HUKAK HE
Monoxe 4,2 MIpA JET; HO, MOKET ObITh, OHA €Ille CTaplie, H ITOPOAbI C BO3PACTOM 7 WM, ckaxem, 20 Mipa et
IIPOCTO ToKa He HalaeHbl? Cy/s o BceMy, HET - H BOT IToyeMy. /(@10 B TOM, 4TO BO3pacT BCeX H3YUEHHBIX Ha 3TOT
IpeIMET METEOPUTOB COCTABIAET 4,5-4,6 MJIpJ JIET; BO3pacT BeeX TOPHBIX MOPOJ, COOpaHHBIX B JACBATH paloHaX
JIyHBI aMEpHUKaHCKUMH PKCIIEIUIHUSAMHA "ATIOJUIOH" B COBETCKHMH aBTOMATHYECKHUMU CTAHIUsAMH "JlyHa", Takxke
BapbupyeT oT 4 10 4.5 miapa net. Bee 310 cBUAETENBCTBYET O TOM, 4TO Hdpa "4,6 MiIpa ieT" BEpHO OTpa)xaer
peanbHBIA BO3PacT HE TOJBKO 3eMIIH, HO H Bceit COTHEUHOH CHCTEMBI.

Wrak, Qu3MKM NPEenoJHECTIH TeOoJIOTaM TOMCTHHE LAPCKUH MOJAPOK: CTal0 BO3MOXKHBIM [JOCTaTOYHO TOYHO
OIIpENICNIUTh BpeMs CYIIECTBOBAHHS 3eMJIH H TNPOTSIKEHHOCTH Pa3IHYHBIX II€PHOJOB €€ HCTOPUH (Ianeo3os,
Me30304, U T.14.). Kak xe oTHecnuch k 3ToMy reonoru? CIOKOHHO, €CliM He CKa3aTh - PaBHOJYIIHO: JIENO B TOM,
YTO K COOCTBEHHO I'€0JIOTHYECKHM ITpobIeMaM Bee 9TO, KaK HU CTPAaHHO, HMeeT BeCbMa KOCBEHHOE OTHOILICHHUE.

OU3UKHA MBICIIAT B KaTETOpUax adCOIIOTHOrO BPEMEHH: IS HUX CYIIECTBEHHO, KOI/la UMMEHHO IIPOU30III0 HEKOe
coObITHE, a rmaBHas mpobiieMa, KOTOPYIO OHHU IIPH 3TOM pPEIIAIOT - 3T0 IpobieMa 4acoB (Belb paclataroluics
ypaH - 3TO, MO CYTH A€Na, NIECOYHBIE YAChl XUTPOH KOHCTPYKUHH). OJHAKO COBEPILEHHO OYEBHIHO, YTO BpEMSsl
CYIIECTBYET BHE 3aBUCHMOCTH OT TOTO, €CTh JIH y HAc NpubopbI 1id ero U3MepeHUs. Bo MHOKeCTBE cliydaeB JUIs
HAaC CYIIECTBEHHA JIHIIb OYEPETHOCTH COOBITHH ("3TO MPOH3OMIIO MOCHE ..., HO A0 ..."), TOrJa KaK CTPOrHE HX
JMATUPOBKU KyJla MeHee BayKHBI; pacCKa3blBas O HEKOM ITPOMCIIECTBHH, YacTo roBopar He "B 15 wacos”, a "mocrne
odena”; e "20 mapra", a "kak Tonbko comen cHer'; He "B 1939 roay", a "mepen BoHHOH" - B B 3TOM €CTb
JI0CTaTOYHO TIyOOKHH cMblci. Jlio0as mocnenoBaTebHOCTh COOBITHH YXkKE cama MO cede SBISCTCS BPEMEHEM -
OTHOCHTENILHBIM BpeMeHeM. Tak BOT, reoJIord Bcerna paboTand B MEpPE 3TOT0 CaMOT0 OTHOCHTENILHOIO BPEMEHHU.
TouHoCTE, ¢ KOTOPOH MBI MOXKEM OIPEAETHTh MON0KEHHE HEKOro COOBITHS Ha IIKaJle OTHOCHTEILHOTO BPEMEHH,
IpSAMO 3aBUCHT OT €€ JPOOHOCTH (T.€. UHCJIA COCTABJISAIOIIUX IUKaTy COOBITHI) M MOJHOTHI (COOBITHS INOIXKHBI
pacrpeaenaThesl MO ImKane Oolee MU MEHEE paBHOMEPHO, HE ocTamisas "myctoT"). IlosToMy reomord BHAENH
CBOIO 3a7]auy B TOM, YTOOBI COBEPIIECHCTBOBATH B YKA3aHHBIX HANPABICHHAX INKATy OTHOCHTEILHOI'O BPEMEHHU -
NAICOHTOJIOTHUECKYIO JICTONMUCEH (ITO HE XYyIOkeCTBeHHad MeTadopa, a CTpOTHH TEpMHH), a HE B TOM, YTOOBI
UCKaTh "yachl”.



Ecth nBa dyHAaMEHTaIBHBIX TpHHIMINA ((DAKTHYECKH - 3TO aKCHOMBI, NpHHHMaeMmble 0e3 oKa3aTelbCTBa),
KOTOPBIMH TIOJIB3YIOTCSI T€OJIOTH TpH HM3YYEHHH HCTOpHH. Bo-mepBbiX, 3T0 npuHIMN CTeHO, HIH 3aKOH
HAMIACTOBAHHS: €CJIM OJHH CIOH (IIacT) rOPHbIX MOPOJ JIEXKHT HA APYIOM, TO BEPXHHI CiloH oOpaszoBaics
MO31HEE, YeM HWKHHH. Bo-BTOpbIX - mpuHiun [ekcnu, uid 3akoH (GayHHCTHUECKHX H (PIOPHCTHYESCKUX
acCOLMAIIMM: CIIOH, CcOJiepiKalllie HCKONaeMble OCTATKH OJHHX H TeX JKe BHJIOB JXHBOTHBIX H PpACTEHHIA,
00pa3oBaIKUCh B OJIHO H TO e BpeMs. IlepBbIil IIPHHIMII IT03BOJISIET YCTAHOBUTH XPOHOJOTHUECKHH TOPSIOK
00pa30BaHHs TOPHBIX ITOPOJ B OJJTHOM MecCTe, BTOpPOi - CHHXPOHH3HPOBATh MEKIY COOOM IIACThI, 3aeTalonue B
pa3HbIX MecTax (CM. pUCYHOK 1, a).

PUCYHOK 1. a - cocTaBleHHe  CBOJHOM
cTpaturpaduueckod ImKajdbl Ha 5 paspesax; © -
oOpa3oBaHWe 3allpOKHHYTOrO 3ajeraHus (JTHHHS,
CKIIaJIKa U P03 "HOPMAJIBHOH" TIOJIOBHHKH ).

[IpuHIHOBL 5TH, Kazaloch OBI, HpeaelbHO IPOCTHI,
OJIHAKO TpU WX NPAKTHUYECKOM TMPUMEHEHHH Hac
noacTeperaer uenbli psaa nopylek. Tak, ucxoanas
MOCNEA0BATENBHOCTD CJI0€B B pesynbTare
TEKTOHMUYECKHX JBHMKEHMHM 3auacTyio CMHHaeTcs B
fojee UMM MeHee rOpPHU3OHTANbHBIE CKJIaAKH. Ecin B
JaybHeHIeM BBILIENexalnas MONOBHHKA CKIaIKU (C
"MpaBHJILHOH"  TOCJIEHOBATEIbHOCTHIO)  OKAXETCs
IOTHOCTBIO YHUUYTOXEHHOH 3PO3HEN, TO YCTAHOBHTH, YTO B HAILEM PACHOPSHKEHUHN OCTAJIOCH JTHIIb UCKAXKEHHOE,
3aIIPOKHHYTOE 3aJleTaHHE CII0eB, OyJEeT BechbMa HempocTo {(cM. pucyHok 1, 0). Eme Oonbuine mpoGrnembl
BO3HHMKAIOT € 3aKOHOM (DayHHCTHUECKHX accouuali. CHHXpPOHHBIE, HO IPOCTPAaHCTBEHHO y/JaleHHbIE (ayHbI
Bceraa OyayT OTJIMYAThCs APYr OT Jpyra; B YacTHOCTH - OHH OyAyT HMETh B CBOEM COCTaBE PazHyK JOJIO
PENHKTOB, YHACTEAOBAHHBIX OT MPEeAIIECTBYIONINX 3M0X. [IpeacTaBpTe-ka cebe, uTo BaM MPeAokKeHO "BCIenyo”
COIIOCTaBUTh BBIOOPKH M3 COBpPEMEHHBIX (ayH miiekonuTarolnmx EBponbl # ABCTpaiuu (CO BCEMH €€ CyMyaThIMH
U O/IHOTIPOXOJHBIMH); MHOIO JIH y Bac OyneT OCHOBaHUH s 3akmoueHus o0 ux cHHXpoHHOoCcTH? (CBeneHue
MHO)KECTBA PETHOHANBHBIX TOcienoBaTenbHOCTEH (ayH u ¢GIop B eIHHYI0 TIOOATBHYIO LIKANYy - OJHa M3
OCHOBHBIX 337124 CMEMHANBHOTO pa3jienia reoJI0THH, cTpaTUrpaduH (0T TaTHHCKOTO "cTpaTtyM' - CIOH).
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CONEFETVIVITATE D

TpynHocTH, BO3HHKAIOIIME HA ATOM IIYTH, BENIMKH - HO BIOJHE IpeoaoiluMbl. IlocnenoBarenbHoe nmpUMeHEHUE
npuHIUIOB CTeHO W 'eKciH (IToC HAKOIUIEHHE OTPOMHOTO AMIIUPHYECKOTO Marepuala) MO3BOJHIIO IeosioraM
yxe B camoM Hauane XI[X Beka pa3genuTh BCE OTIOKEHHS Ha IEpPBHYHBIC, BTOPHUYHBIC, TPETHYHBIE H
YETBEPTUUYHBIC, 3TO [CIEHUE IIONHOCTBIO COOTBETCTBYET COBPEMEHHOMY JCICHHIO OC3JOUYHbIX TOJIUI Ha
nayie030icKme, Me3030HCKHe H KalfHO30MHckHe (00beJUHSIOLIME ABa TIOCeIHHX Toapazaenenus). A k 30-M rojgam
IPOIIIIOT0 BeKa B COCTaBe PTHX OTIIOKEHHH OBLTH BBIICICHBI H IIOYTH BCe MPHUHATHIC HBIHE CHCTEMBI (FOpcKas,
MEJIOBasl, KAMEHOYTOIIbHAS U IIp.); MOCIEeIHsS U3 HUX - IepMcKas - Obla Belenena P.MypunnconoMm B 1841 roay.

Tax 6pina co3zgana BceoObEMIIOLIAS LIKATA OTHOCUTENIBHOTO BPEMEHH - TEOXPOHOIOTHYECKAs! KA - K KOTOPOi
MoXeT OBITh OJHO3HAYHO 'TpUBsA3aHa" nr0Oas cojepikaiias HcKomaeMble ocanouHas mnopoja. lllkama osrta
oKasanach CTOJNb COBEPILIEHHOM, YTO JBAIATHIIl BeK HE BHEC B Hee CKONb-HUOY/b CYIIECTBEHHBIX KOPPEKTHB, 3a
UCKITIOUEHHEM YHCTO (POPMAJIbLHOTO W3MEHEHHsS PAaHra HEKOTOPbIX €€ MOJAPa3ACICHHH (B MATHACCATBIE TOJIbl
eJMHBIH TPEeTHYHBIH MepHoj OBLT pa3/ielleH Ha JiBa - MATCOTEHOBBIH U HEOTCHOBBIH, a OpPJAOBHK, CUMTABLIUHCS
YacTBK CHUIypa, IOJNYYHJI paHl caMOCTOSTeNHoro Imepuoja) [03], W nHuIb cHaOIUN ee moJpa3ieleHHs
abCOMOTHRIMY JTaTHpOBKaMU. OCHOBHasi mpodieMa, KOTOPYIO ¢ TOH MOpHl HPHLUIOCH pellaTh reoyioraM - 5TO
CO3JIaHUE TAKOM K€ LIKaibl AN HauOoNee APEBHUX IMOPOA, KOTOPbIE CUMTAIUCH "HEMBIMH' - T.€. JIMITICHHBIMH
CKOJIb-HUOYIb CIOMKHBIX (M, COOTBETCTBEHHO, JUArHOCTUYHBIX) HCKONAEMBIX OCTATKOB (PHUCYHOK 2, a Takike

dop3zar).



PUCYHOK 2. (nmponymiero). ['eoxpoHonoruyeckas 1kana. (/{1 Toro, 4ToObI 3allOMHUTH MOCIIEIOBATEIHHOCTD
IIEPHOIOB, COCTABIAIONIHX (aHepo3oil - KeMOpHil, OpIOBHK, CHIYp, N€BOH, KapOOH, NepMb, TpHAacC, Iopa, Med,
najgeoreH, HEOTeH, aHTPOIOreH - CTYIEHThI HCIIOKOH BEKOB ITOJIB3YIOTCH MHEMOHHMYECKOH (hpa3zoil He BIIOJNHE
NEeAaroTHYHOro cBoicTBa: "Kaablil OTAETbHBIN CTYACHT AODKEH KYMUTh mojuuTpa. [bl, FOpuk, Man - nomoxam
HEMHOTrO, a T0...").

CaMpIMH KPYNTHBIMH T0JIpa3ieIeHHAMH [€OXPOHOIOIHYECKOH IIKANbl SBIAIOTCS J0HBI, XOPOIIO H3BECTHHIE BaM
naneo3oH, Me3030H U KalHO30H - 3T0 3pbl, HAa KOTOpBIE MOJpa3/eiseTcsl NOCIeJHHI W3 J0HOB - (aHepo3oif (0T
rpedeckoro "danepoc” - BHAMMBINA, SBHBIM, W "303" - JKu3Hb), HauaBluwics 0,54 mupn €T Hazaa. JOHBI,
IpenecTsyonme Ganepo3oro, - nporepozoit (0,54-2,5 mupn nmer) u apxeit (2.5-4,5 mupa net) - yacto
00BEIHHAIOT 1I0J] Ha3BaHHEM KPHIITO30H ("KPHIITOC" - IO [PEYECKHU CKPBITBIN), HJIH NOKEMOPHH (KeMOpHH - caMblii
nepBbiii mepuon ¢aHepos3os). DyHIAMEHTAIBHOE pa3[eleHHe [eOXPOHOIOIHYECKOl Ikanbl Ha ¢aHepo3ol u
TokeMOpHH OCHOBAHO HA HANMYHH MJIH OTCYTCTBHM B COOTBETCTBYIOIIHX OCAJ0OYHBIX MOPOJAAX HCKONAEMBIX
OCTATKOB OPraHW3MOB, HMEBIIHX TBEp/bld ckeneT. [lepBas monoBHHA apxes, kaTapxelf - Bpems, W3 KOTOpPOTO
0CaJI0UHBIE TTOPOJIBI He H3BECTHHI M0 NMPHYHMHE OTCYTCTBUS Toraa ruapocdepsl. ITocnenuuii oTpe3ok qokeMOpus,
BEH]I - BPEMsI ITOSIBIICHUS OECCKEIETHBIX MHOTOKJIETOUHBIX KUBOTHBIX (PHCYHOK 2).

C kaxkaol U3 eAUHHIl, COCTABISIOIIMX CYUISCTBYIOUIYIO IIOCJIEAOBATEILHOCTE OCAaAOUHBIX IOPOJA, MOKHO
OJIHO3HAYHOE COOTHECTH OIpe/elieHHOE 10/Ipa3/ic/icHHe BPEMEHHOM IIKAllbl - U HA000POT; Tak, BCE OTIOXEHUS,
o0pa3zoBaBIiuuecs Ha 3eMiie Ha MPOTHKEHHH IOPCKOrO mepHoaa, o0pasyloT IOPCKYI0 CHCTEMY, HIIH IIPOCTO OpY.
CucteMbl 00BeTHHAIOTCS B [PYIIIBL (I0pa BXOJUT B COCTAB ME€30308), ¥ JENIATCH Ha OTAeNbl (HHKHSS, CpeIHAS H
BEPXHSA I0pa), APYChl (BEpXHss lopa - Ha KewioBed, okchopid, KAMEPHIK ¥ THTOH) H, Jajiee, Ha 30HBI
("Cardioceras cordatum™); BpeMeHHBIM e SKBHBAJICHTOM TPYIIIBI 3BISIETCS 3pa, OTAeNa - 3I0Xa, Spyca - Bek,
30HBI - BpeMs (CM. pUCYHOK 3). HazBanus moapa3feieHuii reOXpOHOJOrHYeCKOM 1IKaIbl OOBIMHO MPOUCXOISAT OT
TOH MECTHOCTH, OTKY/1a ObUTH BIIEPBbIE OMMCAHbBI "ITAJIOHHBIE" /A 3TOrO BPEMEHH OCAJOUHBIE ITOPO/Ibl {TIEPMCKHIf
nepuo], OKCOpACKUN BEK): HUCKIIOUEHHE COCTABIAET HH3ILIAS €IHHHIA IIKANbL, BCerJa Ha3blBaeMasl Mo Tak
Ha3bIBAGMOMY "PYKOBOJAIIEMY HCKOMAeMOMY", XapaKTepHOMY [UIS 3TOTO MOMEHTa Te0JIOrMUecKOd HCTOpUH
(Bpems Cardioceras cordatum).

PUCYHOK 3. CoorBercTBUE  CTpaTHrpaUuecKux
BPEMEHHBIX TOJPA3IETCHHHA.

Wrak, HanpuMep, nepMCKUH TIEPHOI CIeNyeT ONpeNelnuTh KaK
Bpemsi, Kora Ha 3emie 00pa3oBLIBAIMCH TOPHBIC IOPOJBI
Takoro e THIIA, YTO HBIHE BBIXOAAT Ha TMOBEPXHOCTH B
OKPECTHOCTSX ypasbckoro ropoaa Ilepmb. UMes nemo ¢
T€OXPOHONIOIHUECKOH 11IKanoh, HEOOXOAUMO BCErla MOMHUTb,
YTO  IIEPBHYEH  34€Ch  HMMEHHO  OMNpPEJEJIeHHBIH  THI
T€OJIOTHUECKUX Tell, a BpeMs MPOH3BoAHO, BTOpHUHO. (ToT XKe
CaMbIid TIPUHITUII UCTIONIB3YETCS U B apXEOJIOTHH: ME30JIMT WU
OpOH30BbI BEK - 3TO BpeMs, KOTJAA JIOAW JAENalud Opynus U
yKpalleHHs onpejencHHoro tuna.) MMenHo no 3toil npuyuHe
TEOXPOHONOrHs CIMOKOHHO o0xomuiack U 0€3 JaTHPOBOK €€
noapasAeieHUii B MMJUIMOHAX JIET, CTABLUIMX MPHBbIYHBIMH
IUIIb B MOCIEJHHE TPU-YEThIpE AecATHIIETHA. Boobuie poib
: abCcoOIIOTHBIX (PaJMOU30TONHbIX) NATUPOBOK OYEHb BEJIMKA /15l
e T cTpaturpaduu  JOKEeMOPHHCKHX TOMII, TJA€ OTCYTCTBYIOT

JIOCTATOYHO CJIOXKHBIE MCKONIAEMBIE; PaAHOYyTJIEPOJHBIH METO
[04] WAPOKO MPHUMEHSIETCS I TATHPOBKHA HOBEHIIMX OTI0KEHHH, Bo3pacToM MeHee 40 Toicsay aeT. B octanbHOM
’Ke 9T METOJbl UIpaloT B cTparurpaduu cyrydo noJUMHEHHYIO POJib, U MBI B AanbHellleM OyaeM B OCHOBHOM
0003HaYaTh BpeMsl B TEpMHHAX He aOCOMIOTHOM, & OTHOCUTEIHLHOMN LIKAIbL.
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Opnaxapl akanemMuky AJLSHIIMHY 3a7any BOIpPOC - B UYeM COCTOMT pa3HHIlA MeEXITy abcomoTHOH u
OTHOCHTENBHOW reoxpoHonorusMu? ToT, cormacHo npemaHuio, oTBeTWN: "[1aBHad pa3HUIla B TOM, 4YTO
OTHOCHUTENbHAsl T€OXPOHOIOTUS TOYHA, a abcommoTHad - HeT". J[eno B TOM, YTO paJHOM30TOIMHBIE METOMIbI JAIOT
HaM JATHPOBKY C TOYHOCTBIO 10 1-2 %, KOTOpasi, Ha MEePBbIH B3I, KaXKeTcs BronHe mpuemieMoit. He 3abynem,
OJIHAKO, O TOM, YTO Ha OTpe3KaX BPEMEHH B COTHH MHUJUIHOHOB JIeT (KOTOPHIMH OIEPHpPYET T[eOJOTHs), 3Ta
MOTPEITHOCTh H3MEPEHHsS TOXe OyleT UCUUCHSATHCS MIUITHOHAMH JieT. [lycTh MBI ompenenuin abcoNIOTHBIN
BO3PACT HEKOH OCaAOUHOM TOJIIM Kak 15442 MIIH JIeT; B TE€UEHHE STHUX JABYX MMHJUIMOHOB JIET MOTJIM HAKOIHUThLCS
MHOTHE COTHU METPOB (HJIH JIaXe KUIOMETpbl) ocaakoB. [laneoHTonoru jxe criocoOHbI pacrio3HaTh B STOH TOJIIE
0JIHOOOPA3HBIX MOPOJI CIIOH TONLIMHON BCETO B HECKOJIBKO METPOB, PYKOBOJICTBYSICh M3BECTHBIM UM "anpecoM’ -
BepxHss opa, okcdoprackuii sipye, 30Ha Cardioceras cordatum, u6o TolIbKO B 3T0 "MTHOBeHHE" T'e0JIOTHUECKOH
HCTOPHH KUIT Ha 3emute romoBoHorui Moynock Cardioceras cordatum. Pacmo3Hath e CTONb HUYTOXHBIH OTPE30K
BPEMEHH METOIaMH a0COJIFOTHRIX JaTUPOBOK HENb3s HH B KAKOM ITPHOJIMIKEHUH.

3ech ONSTH HAMpallluBaeTCs aHAIOTHSA C apxeoliorueit. llpeamomnokuM, MBI OOHAPYXHIH JIpeBeeTUNETCKUH
capkodar. Mo’kHO OTKOJIYIIHYTh OT HEro IMEeNKy U, MyTeM HeMaJIbIX YCHIIHH, YCTaHOBUTH, YTO JAEPEBO U3 KOTOPOTO
OH ObUT M3rOTOBJNIEH, cpyOseHo 4500+300 met Hazanm. ApXeOJIor ke MOTISAUT Ha OpHAaMeHT capkodara u Oe3
kosnebanuii ckaxet: "Cpennee mapctBo, XIII nunacTus... koHer, HO He cambli”. Hy, U kakas U3 JaTHPOBOK, Ha
Balll B3I, OoJiee cofepkaTesibHa?

1-a (momonHuTeNnbHaAst). HeCKONBbKO CNMOB O METONONOrMM Haykd. [IpmHuun akrtyanusma, "bputBa Okkama" H
npesymmiui. [[poBepka Teopuu: Bepudukanmu u panbecuduraim.

[TpuHIHMI akTyanu3Mma (TepMHH 3TOT ObUI BBeAeH B 1830 roay Y.JIaesneM) 3akiirouaeTcs B TOM, 4TO IPH ITHOOBIX
PEKOHCTPYKIMAX COOBITHH IPOLUIOrO Mbl UCXOJUM M3 TOrO, YTO B T€ BPEMEHA JOIKHBI ObUTH AEHCTBOBATL TAKUE
)Ke 3aKOHBI IPUPOJBI, YTO M HbHE; cam Jladiens kpaTko ¢opmynupoBan ero kak "Hacrosinee ecTh KIHOY K
npouutomy". M myckall, x mpumepy, B JOKEMODHUH CYIIECTBOBATH JKOCHCTEMBI, HE HMEIOIINE COBPEMEHHBIX
aHAJIOroB - HO KaMeHb-TO, HaJlo AyMaTh, M TOIZA IaJall Ha 3eMJIIO ¢ YCKOpeHHeM 9.8 M/cek2, BoJa 3amep3ana IIpH
Hyse rpagycoB Llenbcust, a Monekyna X10poduiia HCIIPABHO IOITONMAla KBAHTh! CBETA... A, COOCTBEHHO FOBODS,
noyeMy? Bomnpoc 3TOT BOBCe HE TaK YK IPOCT.

HemocpencTBeHHO B IIpollioe 3arfisHYTh HEBO3MOXHO, MaIllMHA BpPEMEHH - 3T0 HecOBITOYHAs MedTa
yenoBeyecTBa. JIioOble HaM Cy)XIEHHS O MPOIIIOM €CTh JIHIIb OOJICe MITH MEHEE BEPOSITHLIC TIPENITIONOKEHHS,
OCHOBaHHBIC Ha HMHTEpIpETallMH (AKTOB M COOBITHH COBPEMEHHOCTH. [lHHO3aBpHI (CTOJIb MOMOOHBIIHECS
mupoko# nyosuke nocie "FOpckoro mapka') - 910, BooO11e-TO rOBOPS, JIHIIb KYCKH IIECYaHUKA, HATIOMHUHAIOIIHE
cBOeH (HOPMOH KOCTH COBPEMEHHbIX PENTHIIMIA; BCE K€ OCTAJIbHOE - YHCTHIC IOMbICTbL. [IOHATHOE nenmo, 4To ueHa
nombiciaM pexuccepa C.Crimnfepra u akageMuka ot najieontooruu JI.IT. TaTapuHoBa HECKOJIBKO pa3Has, 0JHAKO
SKCIIEPHMEHTAIBLHO MIPOBEPUTH HEJIb3sl HH MEPBbIE, HA BTOPBIE - HU CeTO/IHs, HU B OyayuieM. [TosTomy 11 Hayana
HaM cIeqyeT PeIuuTh A ceOs IPHHUIMIHAIBHBIM BOIPOC: IIO3HAaBaeMO U Ipolwaoe Boodwe? Ilpm 3tom
HEOOXO/IMMO ITPU3HATH, YTO HA JOTHYECKOM YPOBHE MPOOIEMa HEPA3peluMa, TO €CTh 3TO BOIPOC HE pa3yma, a
BEDHL.

Ecnn otBet Oyzner "HET". TO Mbl MOXKEM JANbINE MO COOCTBEHHOMY YCMOTPEHHUIO HACETATh MPOIIIOS ATIAHTAMH U
NeMypHHLIaMH, Pa3yMHBIMH CIIDYTaMH W KPbUIATBIMU OTHEJBIIIAIMMH JpakOHAMH, a MOeM, Hao0opoT, OTpHLIATh
CYLIIECTBOBAHHE BCETO, YTO HE YMOMSHYTO - YepHbIM 1o Oenomy - B Berxom 3asete. [loxanyiicta; mMbl Tenepb
HaxoauMcst B chepe MHGOIOTHH, MOXKHO HH B 4eM ceOe He O0TKa3biBaTh. OTHPaBHBIIHCH 110 STOMY IIYTH, MBI C
HEHU30EKHOCTHIO JOJDKHBI IIPUATH K OTPULAHUIO cyliecTBoBaHHs Xeollca, MBana I'po3Horo, a To W ToBapHlla
CrayuHa - 4eM OHH B 3TOM CMBICIIE JIY4Ille THHO3aBpPOB?

EcnH jxe MBI IpEMEM, YTO IIPOIIIOE NPHHIMIHAIBLHO [I03HaBaeMO (a rojasJsolnee OOIBIIHHCTRO JIFOAEH pelIaioT
Uit cefst 3TOT BOMPOC MMEHHO Tak), H OCTaHEMCsl IIPH 3TOM Ha IO3MLHUSAX PalMOHAIBHOIO MBIIUIEHHS (TO €CTh
OyaeM ronaratbCsi HE Ha "OTKPOBEHHS CBbIME", a Ha CBOM COOCTBEHHbIC HAOIIONEHUS U YMO3AKIIOYEHHS), TO
YIIOMSIHYTBI} BBIIIE KYCOK MeCYaHHKa HeMeJIIGHHO PEeBpaTUTCS B OeApeHHyI0 KOCTh THpaHo3aBpa. CTpykTypa ee
TIOBEPXHOCTH II03BOJUT HaM CJieJlaTh BBIBOABI O MecTaxX IPUKPEIUICHHS MBI, U COOTBETCTBEHHO, O THUIIE
IOXOAKH, CKOPOCTH IEPEABHKCHHS U BO3MOXKHBIX CIIOCOOAX OXOTBI; BHYTPEHHSS CTPYKTYpa KOCTH - O Xapakrepe



KpoBOCHaO)KeHUs, U COOTBETCTBEHHO, O BO3MOJKHOH TEIJIOKPOBHOCTH 3TUX cyllecTB. MckomaeMas npeBecHHa C
FOAMYHBIMUA KOJIBIIAMH TO3BOJIMT 3aK/IFOYUTh, YTO KIMMAT B 3TOM MecTe Torja ObLl Ce30HHBIM, a UCKOIIaeMbIi
KOpPaLTOBBIA pH(} - YTO TEMIIepaTypa OKpYKarolei ero Mopckoi BoAs! peRbitaia 20 rpagycoB. Bee 9T BHIBOABI
Oy/yT OCHOBaHbI HA AHAJIOTUAX - HA TOM, KaK BEIYT ¢€0f KOCTH ITI03BOHOYHBIX, IPEBECHHA U KOPANIOBbIC pU(bl B
Hamy JHU. Ho BmpaBe MM MBI HCXOIUTHh W3 TAKOH NpennochkUlku? He TOThKO BIpaBe - MBI 0043aHBI [TOCTYMATh
UMEHHO TakK, ¥ BOT MIOYEMY.

MbI y)xe OrOBOpPHITH, YTO ACHCTBYEM B c(epe palMOHAIBHOrO MbIIUICHUS. PallOHANbHBIA THII MBIIUICHAS -
OTHIOJIb HE €JMHCTBEHHO BO3MOXHBIN; OBIBAET MBIIIIEHUE XYA0KECTBEHHOE, MUCTUYECKOE, PETUIHO3HOe, U T.II.
Hano oT4eTnmMBO 0CO3HABATh, YTO HU OJHO M3 HUX HE "XyxXe" M He "mydie" OCTanbHBIX - OHU IIPOCTO pasHbIe, U
UMEIOT CBOM COOCTBEHHBIE "CBOJIBI 3aKOHOB". MBI BOJIBHBI B BBIOOPE THUIIA MBIIITIEHHS - HO, pa3 BblIOpaB, 00sA3aHbl
OyaeM B JalbHEHIIIEeM MOAYUHATLCA OMpeIelIeHHbIM IIpaBUIaM.

OnuuM 13 QyHAaMeHTaTbHBIX MPUHIMIOB PAllHOHATLHOTO MBIIIIeHus ABnseTcs "bputBa Oxkama" (110 UMEHH
aarmmiickoro ¢unocoda XIII Beka); cam Oxkam ¢opMmymaposan ero kak "He ymHOMXait cymHocTelf cBepx
HeoOxoauMoro”. I[puMEeHUTETBHO K TIPABHIaM HAYYHOTO HCCIIEIOBAHUSA 3TO O3HAYACT CJICYIOIIEE: BRIOUPAs OJHY
U3 HECKONbKUX THUIOTEe3, OOBACHAIONIUX HEKOe sABMeHHe, HAl0 HayWHATh C caMoll MpOCTOW U3 HUX, U TOIBKO
yOeIMBIIMCH B TOM, YTO OHA "He paboTaeT”, MepexoAUTh K 0ollee CTIOXKHOH, IOBTOPSS 3Ty IIPOLEAYpPY A0 TeX MOp,
II0Ka He OyJeT HalIeHO IIPOCTEHIIEE YIOBIETBOPHTENIBHOE OOBSICHEHHE.

[lpuBenem Takoit mpumep. Ha TmxookeanckoM ocTpoBe [lacxu WMeIOTCS ITUKJIONHYECKHE CTaTyH, KOTOpHIE,
Ka3alloch ObI, HE MOTITH OBITh BO3JBHTHYTHI IPUMHUTHBHBIM IITIeMCHEM, HACEJISIONIUM OCTPOB B HAIllA JHU. MoxeM
JIM Mbl BBICKA3aTh MIIOTE3Y, YTO CTATYH 3TH MOCTABICHbI IPHUIIENbIAMHU ¢ APYroi mmaHeTsl? KOHeuHO, MOXKEM.
Opnako, HaXoAsICh B paMKaX pallMOHaIBHOIO I10AX0Ja, Mbl BIIpaBe NMPUHATH MOA00HOE OOBIACHEHHE JHIIb MOCe
TOTO, Kak OyyT ucuepnaHbl Bce Oollee MpocThie - "3eMHbIe"” - runoTe3nl. Typ Xe#epaan, caenaBIiui yCnenHyo
IONBITKY YCTAHOBUTH IIACXHAHCKYK CTaTyK) ¢ IOMOIIBIO JHIIb TEeX CPEICTB, YTO €cTh B HAllM JHH B
pacIOpsSHKEHUH TAMOIITHUX a0OpUI€HOB, NeHCTBOBal c¢Tporo B pamkax "bpurbl Oxkkama" - XOTA HaBEpHAKa HE
3ayMbIBasicd Haja 3TUM. [locrefHee BechMa CYIIECTBEHHO: AeNO B ToM, uTo npuHmmn "bputeel Okkama" (1
BIIOCTIEAICTBUH PA3BUBIINHKCS U3 HEe MPHUHITUAI MapCUMOHUH) IS MOOOTO YUYEHOTO, Mo KpaitHeil Mepe, B chepe
€CTECTBEHHBIX HAYK, HACTONIBKO (YHIAMEHTAIILHBI, YTO OOBIYHO €r0 IIPOCTO HE 3aMEYalOT - Kak MBI HE 3aMeyYacM
BO3/yXa, KOTOPbIM JbIIITUM.

Bo3Bpaiasgch K MeTOJaM PEKOHCTPYKIMH KApTHH JAANE€KOro IPOIIIOro, OTMETHM, YTO C 3TOH TOYKH 3peHUA
aKTyalH3M - CTPEMIIEHHE B HCTOPHYECKUX PEKOHCTPYKIMAX OTTAIKHBATLCS OT COBPEMEHHBIX aHAIOTOB -
COBepIlleHHO KoppekTeH. CyIIecTBOBaHHE € B IPOIIIOM IPHHITUIIAILHO WHBIX, YeM HBIHE JeHCTBYIOIIHE,
3aKOHOB TMpPHpPOABl OyneT ToH caMmoil "M30BITOYHOH CYHIHOCTBIO", KOTOpPYHO M oTcekaeT "bputa Oxkama".
CoOcTBEeHHO ToOBOps, IPOLLIOE BOOOIIE IIO3HABAEMO POBHO HACTOJIBKO, HACKONBKO TOYHBIE AHAIOTHU OBITBIM
CHUTYaIMM CYIIECTBYIOT B COBPEMEHHOCTH. OJTHAKO B CIIEIYIOMINX ITTaBaX Mbl PETYISIpHO Oy/leM CTaIKHBATHCH H
C TAaKUMH COBOKYITHOCTSMH (aKToB, 111 OOBICHEHHS KOTOPBIX HaM IIpHJETCS Ipeanonarath, 4yTo B IPHPOJE
CYIIIECTBOBATHY U CUTYAllMH, HBIHE COBEPIICHHO HEMBICIIUMBIE, KaK-TO: 3KOCHCTEMBI, HE HMEIOIIHE B CBOEM COCTaBe
XUIIHUKOB; NAHAIA(ThL, KOTOPblE HE SIBISAIOTCS HH CYIIEH, HM MOPEM, a 4€M-TO CpEeIHHM; arMocdepHas
LHUPKYISAIUS, IPH KOTOPOH YHCIO KOHBEKTHBHBIX AYE€E€K OTJIMYHO OT HBIHELIHEro. SIBISOTCS JIH  Takue
PEKOHCTPYKIIMH OTCTYIUICHHEM OT MPHHIIHIA aKTyanuzma? Het, He ABNAIOTCS, U BOT [TOUYEMY.

Jeno B TOM, 4YTO NPHHLUUN aKTyaJlld3Ma He SBIAECTCH AKCHOMATHYECKHUM YTBEPXKIECHHEM. AKCHOMAa - 3TO
IpUHEMaeMoe 0€3 JOKa3aTeNbCTB ITONOXKEHUE, HA OCHOBE KOTOPOTO CTPOMTCS BHYTPEHHE HETIPOTHBOpPEUMBAS
cucTeMa B3INIfA0B. Eciu MBI mpuHIMaeM akcuoMy "Uepes TOUKY, NeXKallylo BHE IPAMOIH, MOXXHO IIPOBECTH OIHY
U TOJIBKO OJHY IPAMYIO, IapalielnpHYI AaHHOH", TO MOJyYaeM BHYTPEHHE HENPOTUBOPEYUBYIO T€OMETPHIO
EBknuga. A eclnd IpHHSATH, YTO Yepe3 TaKyld TOYKY MOXKHO ITPOBECTH HECKOTBKO IPSAMBIX HE IepeceKaroIluX
JAHHYIO, TO BOSHUKHET TeoMeTpus JIobaueBCKOro, CTob k€ BHYTPEHHE HEIIPOTHBOPEUHBASL, YTO U "HOpMaJbHas'",
eBKJIUJIOBA.



Brimie MBI yiKe CTAIKHBAIKCH ¢ OJHAM aKCHOMAaTHYECKHM YTBEPIK/IICHHEM - 3aKOHOM HaIulacToBaHus ("'eclid oluH
CIIOH TOPHEIX TOPOJ| JISKHT HA JIPYrOM, TO BEepXHHUIl cloif oOpa3zoBaincs mo3aHee, YeM HIDKHHH"), Ha KOTOPOM
OCHOBAHa Takas BHYTpeHHE HelIpOTMBOpEUHBAs CHCTEMa B3INIAJOB, Kak crpaturpadus. Ilostromy ecnu Obl BAPYT
yAJIOCh JOKa3aTh (Hampsarute BooOpaxkeHue!) 4TO BbIIETEKANMA CIoH MOXeT o0pa3zoBaTbed TPEXKIE
HIDKeJIeJKaIlleTo - 3TO 03Ha4yano Obl IONHOE pa3pylleHHe KapTHHBI MHUpa, 4To co3/1aHa cTpaTurpaduei.

[TpHHIIUIT JKe aKTyanu3Ma IPHHAUIKUT K COBEpIIEHHO HWHOMY THIY YTBEpXKIeHHH - mpe3yMmiusM. Bcem
U3BECTHA HCIIOJIb3yeMas B IOPHCIPYASHUMH MIPE3YMIILUA HEBHHOBHOCTH. OHa MOXKET ObITh CPOPMYTHPOBAHA TaK:
IOCKOJIBKY OOJIBIIHHCTBO JIIOJECH He SABJIAIOTCS MPECTYMHHKAMH, TO KaXKIblH OTAEIBHO B3ATBHIH YEIOBEK NOJKEH
CUMTAThCH HEBHHOBHBIM JI0 TeX IOp, MOKa He MokasaHo oOparHoe. [locimenHee - upe3BbIYaitHO BakHO: B
IPE3YMITLIMK HM3HAYAIbHO 3aJ0XKEHa BO3MOXKHOCTb OIPOBEPXKEHHA; OHA JIMIIb YCTAHABIMBAET OYEPEIHOCTb, B
KOTOPOH cJIelyeT paccMaTpHBATE COOTBETCTBYIONIME THIIOTE3bI (IIPUMEHHTENIBHO K IIPE3YMITUH HEBHHOBHOCTH 3TO
03HA4YaeT, YTO OOBHHAEMbIH He 00A3aH HUYUErO TOKA3bIBATh - 3TO JEJI0 OOBHHHTEIIA).

[Taneontonor A.IT.PacHUIBIH MoKasaj, 4TO STOT THI YTBepKJIeHUH HCIONB3YeTCS B €CTeCTBEHHBIX HayKax
4pe3BbIYAHHO IIHPOKO, XOTA MPAKTHYECKH BCETJA - B HEABHOM BHJE. Hampumep, MOCTOSHHO NPAKTHKYEMOE
OuMoI0oraMH OIpe/ieIeHHe CTEIIeHH POJCTBA OPTaHHU3MOB 110 CTEIIEHH HX CXOJCTBA - HE UYTO MHOE KaK IMPe3yMIIIHA,
KOTOPYIO MOXHO c(opMynnpoBaTh Tak: "bonee cxoaHble Mexay co00H OpraHu3Mbl JODKHBI CUMTAThCS Oolee
OJIU3KO POACTBEHHBIMH MeXAy co0o# Jo Tex mop, Noka He Joka3aHo oOparTHoe (T.e. KOHBEpPreHTHOE
BO3HHKHOBEHHUE 3TOro cxojctra)’. B nmanbhelimieM Mbl OyleM 4acTO CTAIKHBATLCA C 3TUM THIIOM JIOTHYECKHX
KOHCTPYKIHH. OnHON W3 mpe3yMmmuid W ABISETCA [PHHUMII aKTyalu3Ma, KOTOPBIH MOJKET OBITh
nepeopMyIHpOBaH TaKUM 00pa3oM: B Ipoliecce HCTOPHUECKOTO HCCIIe0BAHUS MBI JOKHBI UCXOIUTH H3 TOTO,
4To J1OObIE CHCTEMbI B MPOIUIOM (YHKITHOHHPOBAIH TaK K€, KAK MX COBPEMEHHbIC aHAJIOTH, 0 T€X MOp, MOKa He
JIoOKazaHo obparHoe.

Pa3z yx 3alula peds O HaydHOM MBIIMIIEHHH, TO cJieyeT paccKa3aTh O B3IJISAaX OJHOIO M3 KpYyNHeHIINX
¢unocogor XX Beka, Maremaruka mo OazoBomy oOpazoBaHuto - K.Ilommepa. OH oaHHM U3 mepBbIX 3aaaics
BOIIPOCOM: KOT/Ia TEOPHIO MOXKHO cUHTaTh HayuHo#? [lonmep cpa3y yrounser: "MeHsS HHTepecOoBaT He BOIIPOC O
TOM, "KOrza TeopHs McTHHHA?" [...] Sl mocraBun nepexn coboil apyryro npobdsiemy. S xoTes npoBecTH pazinyHe
MeXy HayKoll H IIceBJJOHayKOH, IIPEKPACcHO 3Hasi, UTO HayKa 4acTo oummbaercs, a IceBIOHAyKa MOXeET cllydaiiHO
HATOJKHYTbCA Ha UCTUHY". [I3/1aBHa CyIECTBYET CTaHAPTHLIH OTBET: HayKa OTJIHYAETCS OT IICEBIOHAYKH (MJIH OT
"MeTapH3UKH") CBOMM SMITHPHYECKHM METOJIOM, T.€. HCXOIUT M3 HaOMIONEeHHH U sKcrepuMeHToB. OHaKo TakoH
OTBET BPsiJ JIH MOXKHO CUYECTh HCUEPIIBIBAIOILUM: HallpUMep, acTPOJIOrHs (KOTOpast, O4eBHAHBIM 00pa3oM, HayKoi
B CTPOTOM CMbICIIE HE SBISETCH) ONMEPHPYET IPOMAJHOM MAacCoi SMITMPHYECKOTO MaTepuasa, OMHPAIOIIETOCS Ha
HaOJIIOIeHHS - TOPOCKOIIaMH U OuorpaduaMu.

[lonnep BcmomuHaer, 4to B 1919 roxy, kxorja OH HauHHal Y4YHThCAd B BeHCkoM yHHBepcHTeTe, Bce OBUIH
YBJICYEHbl HOBBIMM, MOMCTHHE PEBOIIOLUMOHHbIMH, KOHICTIIHAMMU: TEOPHUEH OTHOCHTENbHOCTH OHHIITEHHA, a
TaK)Ke MCTOPHYECKHM MaTepHATH3MOM Mapkca M HOBEHIIHMH IICHXOIOTHYECKHMH TEOPHAMHU - IICHXOAHAIH30M
®peiina ¥ TaKk Ha3bpIBaeMOH "MHIMBHAYAIBHOH INCHXONOTHEH" Amiepa. BeICTpo OnIyTHB - cmepBa Ha KaKOM-TO
II0JICO3HATENLHOM YPOBHE - HEKOE MPHHUMMHAIBHOE pa3Muie MEeXy ABYMS 3TUMH TpymnmaMu Teopuid, [lTonnep
noneitasics chopMynnpoBaTh AN ceOs: 4eM MapKCH3M, NCHUXO0AHATH3 U HHIAMBHIyalbHas ICHXOJIOTHS Tak
OTJIHYAIOTCA OT (PU3HYECKHUX TEOPHIl - HAmpUMep, OT TEOPHH OTHOCHUTENLHOCTH? SICHO, 4TO Meno TyT ObUIO He B

MATEMaTUYECCKOM alllapare (HJ'IH OTCYTCTBHH TaKOBOFO), a B YEM-TO HHOM, doJee CEPBE3HOM.

"$1 oOHapyXHJI, 4TO T€ U3 MOHUX JpPYy3eif, KOTOpbIe ObUTH MOKIOHHHUKaMK Mapkca, ®peiina u Ajuiepa, HaxOIHIUCh
TI0J] BIIEYATJICHHEM HEKOTOPBIX MOMEHTOB, OOIIUX /IS 3THX TEOPHii, B YACTHOCTH IO BIEYATICHHEM WX SBHOM
0OBsACHUTENBHOH cuibl. Kazanock, 5TH TeopHH crmocoOHB! OOBACHUTE OYKBATHHO BCE, YTO MPOMCXOIWIO B TOH
o0acTi, KOTOPYH> OHH ONHCHIBaMH. M3ydenwe moOoi M3 HHX Kkak OBl IPHBOJWIO K IIOJTHOMY AYXOBHOMY
IEPEPOKACHUAID HJIH K OTKPOBEHHIO, DPACKpbIBAIOIIEMY HAIIH [J1a3a HAa HOBbIE HMCTHHbI, CKPbITbIE OT
HeTOCBAIIeHHBIX. Pa3 Bali ria3a oqHaXKIsl OBUIH PacKpHITHL, BRI OyeTe BUIETEH MOATBEPIKIAIONIHE TMPHMEPHI
BCIOJTY: MHP TOJIOH BepHPHUKAIMAME TeopHH. Bee, 9To MpoucXoauT, moATBepKAAeT ee'.



WUrak, rnaBHas uyepra STOH TIPYNINbI TEOPUH - HENPEPHIBHBIA MOMCK BePUGUIMPYIONIUX HX 3IMIHPHUECKHUX
pe3ynbTaToB (HaOIO/eHUH): yeM Oonbie, TeM Jydine. bojee TOro: HEBO3AMOXKHO IIPE/CTaBUThL cede, HampuMmep,
Takyrwo (opMy UENOBEUECKOTO MOBEJACHHUS, KOTOpas He YKiajbpiBajach Obl B paMKH COOTBETCTBYIOIEH
IICHXOJIOTHYECKOH Teopuu. B mpumepe, paccmarpuBaemom llommepoM, OHH 4€IOBEK TONMKAET peOEHKA B BOJY C
HaMepeHHEeM YTOIIUTh €To, a JPYroif KepTByeT KHU3HBIO B MOMBITKE CracTH 3Toro pedenka: "Kaxpit U3 31X
CllydaeB JIeTKO OOBSCHHUM H B TepMuHax Opelima, # B Tepmunax Axnepa. CormacHo ®peiiay, nepBbiif deToBeK
CTpalacT OT IIOJABICHUS HEKOETo KOMIUTEeKca (CKaxkeM, DIHIOBa), a BTOpoH AOCTHr cyOnmumanuu. CoriacHo
AJuiepy, MEPBbIH YETOBEK CTPAJACT OT YYBCTBA HEIIONHOIICHHOCTH (KOTOPOE BbI3bIBACT Y HETO HEOOXOIUMOCTb
JoKazaTh caMoMy cede, 4To OH crmoco0eH OTBa)XKUThCS Ha MPECTYIUICHHE); TO e caMoe MPOUCXOIUT U CO BTOPBIM
(Y KOTOpOro BO3HHKAET MOTPEOHOCTH MOKa3aTh caMoMy cebe, 4To OH cnocoOeH cractd pedenka)." C Takoit xe
JIETKOCTHIO 00€ 3TH TEOPUH MEPEHHTEPIPETUPYIOT H JIIOObIE IPYTHE YETTOBEUECKUE TTOCTYIIKH.

C Teopuei OTHOCHTEIILHOCTH €710 OOCTOMT coBepinmeHHO uHade. Kak pa3 Bo Bpems, omuchiBaemoe [lommepom,
A.DIIMHITOHY BIIEPBBIE YAATOCH IIOATBEPAUTD OHO M3 MpeICcKa3zaHui, caenanueix Diumreiinom. CormacHo ero
TEOPHUH TpaBUTALIWK, GOTbIIHE Macchl (Takue, kak COJHIE) JODKHBI TPUTATHBATE CBET TOYHO TaK ke, KaK OHH
TIPUTATHBAIOT MaTE€pHalibHbIE Tena. [[09TOMy CBEeT Jaekoif (PMKCHPOBAHHOM 3Be31bl, BHIUMON BOMM3u ColnHia,
JTOCTHTAET 3eMIIH MO TAaKOMY HalpaBlIeHHIO, YTO 3Be37a KAKETCS CMEIIEHHOH 10 CPaBHEHHIO C €€ pPealbHBIM
HONOKeHHeM, B OBBIUHBIX YCIOBHAX 3TOT 3(pdekT HabmomaTh HEBO3MOXKHO, IOCKONBKY Onmuskde K CoJHITY
3BE3/IBI COBEPIIEHHO TEPSIOTCS B €0 OCIEMUTENBHBIX TydaX. OIHAKO 3TH 3BE31bI MOXKHO choTorpadupoBaTh BO
BPEMsl ITOJIHOTO COMTHEYHOTO 3aTMEHHS, 4 3aTeM CPaBHHTb MX IMOJIOKCHHE C TEM, YTO HAOMOIACTC HOUbIO, KOrIa
macca ConmHIla He BIMAET Ha paclpocTpaHeHue ux nydeil. IMeHHO 3T0 | mpojesan DIIUHITOH, OTYyYHB B UTOTE
TOT caMbIi 3¢ PeKT, uTo OBIT paHee MpeaAcKa3aH JDHHIITSHHOM.

"B paccMarpuBaeMoM TipuMmepe, - numeT Ilonmep, - TpOU3BOAUT BHEYATIEHHE TOT PHCK, ¢ KOTOPBIM CBSI3aHO
nonobHoe mpenckazanve. Ecnmu HaOmomeHue IMOKa3bpIBaeT, 4YTO TMpeicKazaHHbld 3ddeKkT ompeneneHHo
OTCYTCTBYET, TO TEOPHUSI IIPOCTO-HANIPOCTO OTBepraercsd. JlaHHas TeopHsi HECOBMECTUMA C OIpeaeTeHHBIMH
BO3MOJKHBIMH PE3YIbTATaMHU HAOJIOCHUS - C TEMHU pe3yNbTaTaMH, KOTOPbIX 10 JHHINTEHHA 0KuIan Obl KaxIbIi.
Taxast cuTyarusi CoBepIlieHHO OTTHYHA OT OMHCAHHONH MHOIO paHee, KOT/1a COOTBETCTBYIOIINE [[ICHXOTOrHYecKye |
TEOPHH OKA3bIBATUCH COBMECTUMBIMH C THOOBIM HETOBEYECKUM IMOBEICHUEM, U OBITO IPAKTUYECKH HEBO3MOKHO
OIMHCATH KaKYIO-THOO0 GopMy HeTOBEeUeCKOTO MOBeACHUS, KOTOopas He Oblla ObI TOATBEPKISHUEM THX TCOPHH."

Bcee sto 1 npuBeno [lonmepa k 3ak/IIOYEHHIO O TOM, YTO [TOATBEPIKIeHHUS (BepudUKaIlUi) TEOPHH HENOPOTrO CTOST
- UX TIpH XeJaHHH MOXHO HaOpaTh CKONBKO YTOIHO, MOUTH AT MoOol Teopun. COOCTBEHHO IOBOPS, IPUHUMATH
BO BHHMAaHHE TTOATBEPMKIAIOIIEE CBUICTENLCTBO CIENYET JIHINbL B TEX CIYYasiX, KOTJIA OHO SIBISIETCS PE3YJIbTATOM
peaybHOM "MpOBEepKH TEOPHH Ha MPOYHOCTH" - TMOMBITKH €€ ONMpPOBEPrHYTh, KOTOpas oKazanach Oe3yCHelmHOM.
Teopust e, koTopas He ompoBepracMa HHKaKHM MBICTTHMBIM COOBITHEM, SBNSETCS HEHAyYHOI; TpHHITUIIHATIEHAS
HEOIIPOBEPraeMOCTh TPEACTaBNIsgeT coOOH He JOCTOMHCTBO TEOpPHH (Kak 4YacTo JAyMaroT), a e¢e mopok. Urtak,
KPUTEPHEM HAyYHOTO CTAaTyca TEOPUM SIBJIACTCS €¢ IPOBEPACMOCTb W IIPHHIMNUAIbHAS OIPOBEPracMoCTb
(panscudunupyemocts) [05]. MubpiMu cnoBaMu, Hayka (B OTIHYHE OT IICEBAOHAYKHM) JOIDKHA JAenaTh
IpoBepsieMble TNpeacKazaHus ("byner Tak-To W Tak-TO, B IPOTHBHOM CIydae s ChEM CBOIO MIIAIY"), IIpHYEM
IIPEICKA3aHUS 3TH TOJDKHBI ObITh PUCKOBAHHBIMH, HE OUEBHJHBIMH anpHopH (He Tuna - "CoJHuUe 3aBTpa IIO-
IIpe)KHEMY B30HIET Ha BOCTOKe").

13 paccMOTpeHHBIX BHIIIE TEOpHH KpUTEpHIO GaTbCHPUIIUPYEMOCTH OTBEYaeT JUIIb TEOPHSI OTHOCHTENTHFHOCTH:
Jla’ke €ClM B NEPHOJ €€ BBIIBHKCHHS CYLIECTBYIOIIHE U3MEPUTENTbHbIE HHCTPYMEHTHI HE IIO3BOMSIIH OCYIIECTBHTH
IIPOBEPKY, MPHHITMITHAIBHAS BO3MOXKHOCTL OIPOBEPIKEHHS ITOM TEOpHH CylmecTBOBana yxe torma. Cmyuai ¢
acTposIorued - oOpaTHBIM; acTPONOrH IONPOCTY UIHOPUPYIOT HeONaronpUsTHBIE IS HHUX CBHAETENIHLCTBA, 4 B
CBOMX IIPOTHO3aX IpHOeraloT K OOBIYHOMY TPIOKY BCEX IIpOpHUATeneil: INpejcKa3plBaloT COOBITHS CTOJNb
HEOIpeJeNIeHHO, 4TOOBI IpeJIcKa3aHus Bceraa cOBIBATMCh, TO €CTh 4YTOOB OHH OBIUTH HEONPOBEPTracMbIMH.
(Ilomuute, B "Xomxe Hacpenmuue": "byny nmu s cuacTnuBa B CBOEM HOBOM Opake?" - TpEMmeTHO CIpaliiBaia
Kakasg-HHOY/Ib TIOUYTEHHBIX TIeT BJOBA H 3aMHpajla B O)KHJIaHHU oTBeTa. "Jla, Oy Iemmp cuacTIuBa, eClii Ha paccBeTe
He BIICTHT B TBOE OKHO YEPHBIH Opell, - TTIacHI OTBET rafasbliMKa. - OcTeperaiics Takike I1OCY b, OCKBEPHEHHOH
MBIIIaMH, HUKOT/Ia He IIeH U He emb 13 Hee." M BloBa yaansanack, OTHAs CMYTHOTO CTpaxa Iepeil YepHBIM OpIIoM,



TATOCTHO NTOPa3UBILUM ee BooOpajkeHHe, H BOBce He JyMas O KaKUX-TO MPe3peHHBIX MBIIIax; MKy TeM, B HUX-
TO UMEHHO U KpbLIach yrpo3a ee ceMeHHOMY ONIaronoyyHio, YTo ¢ FOTOBHOCTBIO pacTosIKOBAM OBl el rajiaibIuk,
ecJid ObI OHa IIPHIIIA K HEMY ¢ jkanofamMy Ha HEPaBHJILHOCTH €ro IpeicKa3aHus.")

Croxxuee cHTyaIlusi ¢ MapKCHCTCKOM corosioruei. B panaux cBoux GpopMyIHpoBKax OoHa JeHCTBUTENLHO JaBana
IpoBepsieMble Ipe/icKa3aHus {HampuMep, MapKkcoB aHAmM3 JIBHXKYIIMX CHI H CPOKOB Tpsiaylieit "coluanbHol
pPEBOMIOIHK"), KOTOPBIE BCE OKa3aluch OIPOBEPTHYTHIMU (PEBONIONMH MPOUCXOMHIM HE B IIPOMBIIIIEHHO
Pa3BUTHIX, & B CAMbIX OTCTAJIbIX CTPaHax, H T.I1.). OHAKO mocneaoBaTend Mapkca, BMECTO TOTO, 4TOObI IPU3HATH
5TO OIIpOBEpIKEHHEe, IIePEHHTEPIPETHPOBATH U TEOPHIO, H CBHJCTEILCTBA TaK, 4YTOOBI IPHBECTH HX B
COOTBETCTBHE. TaKUM MyTeM OHHU "cCIlaciH" CBOKO TEOPHIO, HO TIPH ATOM CJETATH €€ HEOMpPOBEepraeMou - U TeM
CaMbIM JIHIIMITH €€ Hay4yHOTro cTaryca (B CoBeTckoM (CoOrO3€ MapKCH3M MPEBPATHIICS YKE B UHCTOE OOrOCIOBHE -
T.e. B KOMMEHTHPOBAHHE CBSIIEHHBIX TEKCTOB). YTO jke KacaeTcsi IBYX YINOMSHYTBIX NCHXOAQHATHTHYECKHX
TEOPHIA, TO OHH SIBJIAIOTCS H3HAYAILHO HETIPOBEPSIEMbIMHU H HeonposepraeMbiMH. Kak mouepkuBaet [Tonmnep, "sto
He o3HadaeT, uTo Mpeiin U Amiep BooOIe He CKazald HHYETo IpaBHIbHOrO [...] Ho 3To o3Hadaer, 4To Te
"KIIMHUYeCKHe HaOmMOIeHus", KOTOpble, KaKk HAUBHO MOJAraroT MCHXOAHATMTHKH, MOATBEPXAAIOT HX TEOPHIO,
JIENAIOT 3TO He B OOJIBIICH CTENCHH, YeM €KETHEBHBIC MOATBEPKICHUS, OOHAPY)KUBACMbIC B CBOCH IMPAKTHKE
actpoyioramu”. Utak, no Ilonmepy: TeopHuss OTHOCUTEIBHOCTH - HayYHAas W IIPaBHJIBHAs, T.€. HE ONPOBEPrHYTas,
HECMOTPSI Ha BCE YCHIIMS, MapkCH3M (paHHHM) - HaydHas, HO HEIpaBHJIbHASA, TICHXOAHATH3 - TpaBHIbHas (B
CMBICTIC - IAOTIAst MO3UTHBHBIC MPAKTHUYCCKHE PE3YIIBTATH), HO HEHAy4Has.

PazymeeTtcs, [lonmep HapucoBan YMBIIUIEHHO YIIPOUIEHHYIO KapTHHY. Belb corjacHO ero MeTo0NOTHYeCKHM
IIpaBHIIaM, €CJIH TEOPHH IPOTUBOPEUYHT HeKHil (akT, TO OHA CTAaHOBHTCS (haTbCHOUIUPOBAHHOH H JOIDKHA OBITH
HEMEUJIEHHO oTOponieHa. OHAKO B peayIbHOCTH HAy4HOE COOOIIECTBO CIUIONIL U PSAOM BBIHYXKJIEHO COXPAaHATh
3aBeloMo "(arbcHPUIIPOBaHHBIE" TEOPHH /10 TeX IOp, MOKa He INOSABATCS HOBBIE, Dojiee COBepIleHHbIe - "3a
HEUMEHUEM TepOOoBOH..."; ¢ HSTUM OBUT BBIHYXKJIEH cormacuTbess ©W  caMm  [lommep. IlommepoBckuid
danbcuGUKALHOHATH3M TEPENKUNT MUK CBOCH IMOMYNSPHOCTH B MIECTUICCATHIC-CEMUCCATHIE TOABI, a HBIHE
YCTYIUJI MECTO OONee YTOHYEHHBIM METOMONOTHYECCKUM KOHIIETIIHSM. TeM He MeHee, TJIaBHbIC TOMIEPOBCKHE
ONo>KeHUs (UTo 1leHa HelpoBepseMoii THIIoTe3e, CKOb OBl KpacuBa OHa HH ObLIa - TIATaK B Oa3apHbBIH JeHb, U 4TO
CYTh HAy4HOTO HCCIICOBAHHUS HE B TOM, 4TOOBI OAOHpATh IPUMEPHI, MTOITBEPXKIAIOIIHE TEOPHIO, & UTOO HUCKaTh
BCE HOBBIE CIMOCOOBI Ui ©¢ KPHTHUYECKOH MpOBEpKH) ocTaloTcs B cHie. TeMm U3 Bac, KTo coOupaeTcs B
JanbHERINEM 3aHUMAaThCA HAYKOH, CIIeyeT UMETh 3TO B BUTY.

2. OOpazopanne Hamell maaderbl: ''xodoaHas" W 'ropsuaa'" runorte3nl. ['paBHTanHOHHA™
audgepenumnanus Heap. [Ipoucxoxaenue armocdepsl H rHApocdepsl.

Pacckaz o npoucxoxaenud 3emiid 1 CoTHEeUHOH CHCTeMBl HaM IpHjIeTcs HavaTh u3aaneka. B 1687 r. U. Heloton
BBIBEJI 3aKOH BCEMHUPHOTO TATOTEHUS - "KaxKJoe TeJo BO BcelleHHOU MpUTATHBaeT OCTANbHBIE ¢ CHUIIOH, IIPAMO
ITPONTOPLHOHAJIBHON TMPOM3BEICHHIO HX MacC, U OOpaTHO MPOMOPLHOHAIBHONH KBAJPATY PACCTOSHUS MEKIY
HUMH". TeopeTHUecKH 3aKOH BCEMUPHOTO TATOTEHHUS IIO3BOJISIET pacCUHTaTh JBHXKEHHS IO0OTO Tella BO
BCEJIICHHOM 10| BIUAHHEM TATOTCHUS JIpyruX Tejl. Ho - yBEI! - TOJIBKO TEOPETHUCCKH: YpaBHEHUS, HEOOXOTHMBIE
JUTSI OTTUCAHMSI IBUAECHHUSA BCETO TPEX M3OIMUPOBAHHBIX TEI IIOJ BIWSIHHEM TATOTEHUS JPYr APYra CTONb CIIOMKHBI,
9TO MX pelIeHHE HE YIaBaloch MOJYYUTH MOUYTH TPHU CTONETHS, A0 60-X ronoB Hamiero Beka. IloustHO, 4TO O
MIONTHOM DPELUEHWH [T TaKOH CHCTeMbl TeJl, Kak (CONHEYHAass CHCTEMA, U TOBOPUTH HE MPUXOAUTCH. UTO ke 10
IpUOTHKEHHBIX pacdyeToB (KOTOPBHIMH 3aHUMAUChL MHOTHE BBIJAIONIHECS MaTeMaTHKH W acTpoHOMEI - K.
Jlarpamx, I1. Jlanmac u qpyTue), TO OHH MTOKA3bIBAIOT, YTO BO3MYIICHHS B OpOUTAaX MIIAHET HOCAT MEPHOANUECKUH
XapakTep: IMapaMeTpbl OpOMTBHI MEHSIOTCA B OJHOM HAIPaBJICHHH, 3aT€M B TPOTUBOMOJIONHOM, H TaK IO
b6eckoneunocTd. Mtak, B camoii o cebe ompenenseMoi TAToTeHUeM cTpyKType COJIHeYHOH CHCTEMBI Bpoje Obl
HET HHYEro, 4ro Memano Obl €d CYIecTBOBATH BEYHO; HemapoM caM HBIOTOH BONpPOC O NPOUCXOXKICHHH
CoHedHOH CUCTEMBI BOOOIIE HE CTABHII.

JlagalitTe, ofHaKo, 3aayMaeMcsi: eclii Obl IPUYMHON ABHXKEHUS TUIaHeT OBUIO OJHO JUIIL TATOTEHHE - YTO C HUMHU
npousonuio Ow? IIpaBuneHo - oHd "ynanu" Obl Ha ConHile. [naHeTrl, TeM He MeHee, OMAromoONy4HO JIBHIAKOTCS
cebe 1Mo CBOMM OpOHMTAM IEPIECHIUKYISPHO JEHCTBYIOIEH HAa HUX CHJIE TSDKECTH H IIPH 3TOM €lIlle BpalllaloTCd



BOKPYI COOCTBEHHOM OCH. JTO JABH)KEHHE HE MOIJIO BO3HHKHYTH - U HE BO3HHMKIO! - TOJT BIUSHUEM TATOTCHHS
CooHra; oTKy/1a ke OHO B3sJIOCH?

JIeno B TOM, 4TO BCSIKO€ BpAIAIOIIEECS TENO OO0JANAET OMPEICIICHHbIM KA4YeCTBOM, KOTOPOE HA3bIBACTCS
"MoMeHTOM KosnuecTBa JerxeHHs" (MKJI). Bexuunna MKJ] 3aBHCHT OT TpeX mapaMeTpoOB: MacChl Tela, ero
KPYrOBOH CKOPOCTH M paccTosHHA 10 meHTpa Bpaumienus. K XVIII Beky Owbiio ycraHoBieHo, yro MK/ He
BO3HHKACT W3 HUYETO M He Hcue3aeT Oeccle/HO, a MOXET IHINb NepelaBaThes OT Tela K Temy. DTO - 3aKOH
COXPAHEHHS MOMEHTA KOJIMUYECTBA IBHIKCHUS, TIPUHAICKAIINH K PNy 3aKOHOB COXPAHEHHUS (TaKHX, KaK 3aKOHbI
COXpaHEHHs BEIIeCTBA, JHEPTMH U Tp.). A KOJH Tak, To Jrodas TeopHs BO3HHUKHOBEeHHS BceenenHod (wmm
CosiHeUHOH CHCTEMBI) KAK MUHHMYM HE JIOJDKHA €My [TPOTHBOPEUHTD.

HUrak, Bce Tena, coctapnsronie ColHedHyIO cucTeMy, obnanaioT codbctBeHHBIM MK/1; coznate MK/ HeBO3MOXKHO
- OTKyJa k€ OH B3sicsi? Bo3MoykeH creayromui BbIXOJX M3 3TOro Tymuka. Jledo B ToM, uto MKJI moryr
paznuuaThCAd B 3aBUCUMOCTU OT HAMPABIICHHS BpAIllEHHA: MO U IPOTHB YaCOBOW CTPENKH - MOJIONUTEIbHBIR H
orputarenbHeiii MK/I. Ecnu ey (wnu cucteMe Ten) coodmuTh J8a MK/ - paBHOM BeJIMYMHBI, HO pa3HOro 3HaKa
- T0 00a MOMEHTA B3aUMHO YHHUTOXATCA, M BOZHUKHET cucrema, nmuiieHHas MKJI. Ho B Takom ciyuyae BepHO H
obpaTHoe: cucTema, M3HadanbHo He obnanasiias MKJ], MolkeT paznenuThbes Ha JBE: OHY C MOJIOKHUTEIHHBIM,
JIpYryto - ¢ paBHbBIM eMy oTpunarensHeiM MKJI. Takum obpazom, MKJ] xak ©Obl mosBisieTcss U ucueszaer 0e3
HapyILICHHUS 3aKOHa coXpaHeHHdA. Mcxoas U3 3Toro, MOXKHO IIPEANIOIONKHUTE, uTo BeeneHHnas BHadane He oOnanana
MK/1, HO 3aTeM OJIHH €€ YaCTH MOYUUITH ITOTOKHTEIbHBIH MOMEHT, a IPYTHE - OJHOBPEMEHHO - OTPHIATENIbHBIH.

Tak BoOT, ecnu mocMoTpeTs Ha CONHEUHYIO CHCTEMY "C BBICOTHI' - M3 HEKOH TOUKH HaJ (CeBEpHBIM IOJIHOCOM
3emutd (M, COOTBETCTBEHHO, HAJ IUIOCKOCTHIO €€ OPOUTHI), TO OKaXeTcs, yTo 3emis, COnHIEe | OONbIIMHCTBO HHBIX
TeJ BpallaloTcs BOKPYT CBOEH OCH MPOTUB YAaCOBOM CTPEINKH; MIaHeThl BOKpYT COJIHIIA U CITYTHHKY BOKPYT IJIaHET
- Toxe. To ecTh - monokuTenbHble U oTpunarenbHble MKJ] Bcex Ten, coctaBisronux CONMHEYHYIO CUCTEMY,
OTHIOZb HE YPaBHOBEIUIMBAIOTCS Mexay co0oil; cymmapHbiit MK/ aTo#f cHcTeMBI 04eHB BEJIHK, H HEOOXOAUMO
BBISICHHTD €T0 TIPOUCX 03KJIEHHE.

B 1796 rony Il.Jlannac copmynupoBat HeOYIAPHYIO TEOPUIO, COMMIACHO KOTOPO# MOCIeA0BaTeNIEHOCTE COOBITHH
npu obpazoBaHuu COTHEUHOH CHUCTEMBI TakoBa. MMeeTcsl MmepBUYHOE raso-nblieBoe 00Nako (TYMaHHOCTE - 110
nateiH  "HeOysa"), BO3BHUKIIEE B pe3yJbTaTe KOHUEHTPALUH pPACCESTHHOTO MEX3BE3IHOTO BEIECTBA IO
NeHCTBHEM B3aUMHOTO NMPHUTSHKEHUSA €ro 4acTHIl (IIPOCTO B COOTBETCTBHH C 3aKOHOM BCEMHPHOI'O TATOTEHHS ).
Hebyna He sBIsSeTCS HICANBHBIM IIApOM , M €€ Kpasg - IpOCTO IO TEOPHH BEPOATHOCTH - HAXOJATCH Ha
HEOJMHAKOBOM PAcCTOSTHHU OT ONmrKaitieil HeOymbl (MITH 3B€3/1bl), 4 TOTOMY MPUTATHBAIOTCS TOH C HEOAMHAKOBOH
cHIlol (KoTopasi, KaK Mbl TIOMHHM, OOpaTHO MPONOPIMOHANTBHA KBAJPATy PAacCTOSHHS). J3TOH HEPaBHOBECHOCTU
JOCTATOYHO JJIsl TOro, 4ToOBI Hala HeOyJia MOTydYHIIa TepPBUYHBIH TOJYOK, KOTOPBIH H IPUIACT i BpalllaTeIbHOoe
JBHXEHUEe, TYCTh U Upe3BeIUaiiHo crnadoe.

Kak Tonbko Hebyna HauMHAET [TOBOPAYMBATHCST BOKPYT CBOEH OCH, B HEHM BORHHKAeT CHJAa TAXecTH (Kak B
KOCMHYECKOM Kopabie, KOTOpBIH crenuanbHO "pacKpyddBaroT' AN IIPOTHBOAEHCTBHA HeBecomocTH). [lox
BO3JICCTBUEM CHUJIbI TSKECTU HeDyna J0JDKHA HAYATh CHKUMATHCA - T.€. €€ PaJHyC YMEHBIIACTCA. A Mbl C BaMH
nmoMHUM, 94T0 MK/ (KOTOpBIH €CTh BeTUUHHA TTOCTOSTHHAS ) 3aBHCUT OT TPEX IapaMeTpOB: MAccChl Tela, paauyca u
CKOPOCTH €ro BpAIEHHS: Macca - TOXE BETMYHHA HEU3MECHHAf, MTO3TOMY YMEHBIIEHHE PaJuyca MOXKET ObITh
KOMIICHCHPOBAHO TOJILKO YBEMUYEHHEM CKOPOCTH BpalieHHSA. B pesynbraTe OrpoMHBIH ra3zoBbId Liap OyneT
BpalllaThCsl Bce OBICTpee U ObIcTpee, paboTast Kak MeHTpudyra: moJ qeiHcTBHEeM IeHTPOOEKHOH CHIIBI €ro KBAaTOP
BCIIYXaeT, mpuaasas mapy ¢opMmy Bce 0onee CIUTFOIMICHHOTO YITHICOUIA. 3aTEM HACTYIMAET MOMEHT, KOTAa BCE
BO3pacTaromas LeHTpoOekHAs CHIIa HAa PKBATOPE YPABHOBEIIMBAET CHILY NMPHUTSDKEHUSA, W OT HEro (dKBaTopa)
HauMHaeT OTCIAaUBaThC KOJIBILIO, a 3aTeM, IO Mepe AaibHelllero ckaTtusa HeOynbl, elle U emie. BelecTBo 3THX
BpallAfOIIMXCS KOIEl] HAaYHHAET MO ACHCTBHEM B3aUMHOIO IIPUTSXKEHHUS €ro 4YacTHI[ KOHJACHCHPOBATHCA B
TUIAHETHI, OT KOTOPBIX, B CBOIO OUYEPEH, OTPHIBAIOTCS UX CIYTHUKH.

Teopus Jlammaca, cormacHo KoTopoit 3emis OblTa HM3HAYAIBHO XOJOAHOH, COXpaHsIa NOMyJSPHOCTH Ha
TPOTSHKCHHU TIOYTH CTOJETHS, XOTA € M IMPOTHBOPEYMIH HEKOTOPHIE acTPOHOMMYECKHE TaHHBIE (HAIIpHMeEp -



BpaieHue BeHephl U YpaHa B CTOpoHYy, oOpaTHy!O BceM ocTalnbHbIM ITaHeTaM ¥ Comuity). OmHako Ommke K
koHIy XIX Beka, korga ObUIO TBEPJO YCTAHOBIIEHO, UTO TEMIlEpaTypa B Heapax Halllel IUIaHeThl Ype3BhUaifHO
BBICOKA (110 COBPEMEHHBIM JJAHHBIM - CBBIIIE THICSYH I'PalycoB), OOJBIIMHCTBO YUEHBIX CTAT0 Pa3ieisTh MHEHHE
00 H3HAYaIbHO TrOpAYEH 3eMIIE - OTHEHHOM IIIape, TIOCTEMEHHO OCTHIBAKOIIEM € MOBEPXHOCTH. [loncku HeToUHMKA
5TOTO PacKaJieHHOTO BEIIeCTBa BIOIHE ecTecTBeHHO ObUTo HauaTh ¢ Conmuia. B Havane Harmero Beka acTpOHOMBI
T. Uembepisien u @. MynbToH BRIABHHYIH, a JIk. JDKHHC MaTeMaTH4eckH 0O0CHOBA IITAHETE3HMATTBHYIO TEOPHIO
npoucxoxieHus miaaHeT ComHeyHoOH cucTeMmbl. CyTh €€ COCTOMT B TOM, 4YTO Hekorjaa mobmuzoctd ot ConHia
("mobMH30CTH" - 3TO MO KOCMHYECKOM MacinTadam) mpornuia apyras 3Be3na. [Ipu 3ToM B3auMHOE TPUTAKEHHE
BBIPBAJIO M3 KaXIOHW M3 HUX MO THTAHTCKOMY IIPOTyOepaHIy 3Be3/IHOTO BeIIeCcTBA, KOTOpbHIE, COEAUHMUBIIUCH,
COCTaBHIIM "MEXK3BE3/IHBIA MOCT", paclaBIIHNCS 3aTe€M Ha OTACHbHBIE "Kamu' - miaHeTe3uManu. OCThIBAIOIINE
TUIAHETE3UMANH U JAJIH HAYallo TUIAHETAM H UX CITyTHHKAM.

Bropasi monmoBHHA HAIIETO BEKa, OJHAKO, CTana BPEMEHEM BO3BpAIUECHHS K KOHILEMIIMH H3HAYaJIbHO XOJOIAHOH
3emun. Bo-mepBBIX, HAILTHCh Cephe3HBIC, YHCTO ACTPOHOMHYECKHE, BO3PAKEHUS IPOTHB IIaHETEe3UMAITbHOM
TeopHuH. ['. Pecces, Hanpumep, oOpaTHII BHEMaHHE Ha TO IPOCTOE OOCTOATENLCTBO, UTO €clH Mex 1y COIHUEM U
IPOXOAALICH 3BE3/I0H HMPOTAHETCS JIEHTA W3 3BE3HOrO BEIIECTBA, TO €€ CPEHSAA 4YacTh (TA¢ NMPUTKEHHE IBYX
CBETHJI B3aUMHO YypaBHOBEIIMBaeTcCs) NOJDKHA OyJerT npedbplBaTh B IOJHOH HEMOABHKHOCTH. M HampoTus,
BBISCHHJIOCH, 4YTO HEKOTOpblEe OKa3zaBlIMecs OMMOOUHBIMU IIoNokeHUs Jlamiaca BIONHE MOTYT OBITh
OTKOPPEeKTHPOBaHbl B paMKax JajlbHEHIEero pa3BUTHs HeOylsipHOH TeopuH. (B kadecTBe mpumepa MOTyT OBITh
npuBeneHs! rTunoteza O.JO. [lImunra - B Hell Ta3o0-mbUIeBOe 00TAKO 3aXBATHIBACTCA YK€ CYIIECTBYIOIIAM Ha TOT
MomeHT ComnHieM, uiH Oonee nomynsapHas HeiHe MoJensb K. don Baiinzekepa; B nocieaneit Bpamarouiascsa HeOyna
npeJcTaBisteT cobol yxke He TOMOTeHHBIH 1Iap, kak y Jlamnaca, a cHcTeMy pa3sHOCKOPOCTHBIX BUXPeH, HECKOIIBKO
HAITOMHUHAIONIYIO MIAPHKOIIOAIIMIHUK. HbIHe rmonmaraioT Takke, YTO ra3 W MbUIb BO BPALIAIOMIEHCS Ta30-IbUIEBON
TYMaHHOCTH BeIyT ceOs 1o pa3HOMY: IbIIb coOMpaeTcs B IJIOCKUH SKBAaTOPUANBbHBIH JTHCK, a ra3 00pa3yeT HOYTH
mapooOpa3Hoe 00maKo, TrycTelollee [0 HANpPaBIEHHIO K [EHTPY TYMaHHOCTH. BHocnencTBHH IbUIH
SKBAaTOPHAIBHOTO JHCKA CIHMIAETCS B IIJIAHETHl, a ra3 IoJ cOOCTBEHHOH TSKeCTbIO pa3orpeBaeTcs Tak, 4TO
"BenbixuBaet" B BHAe CoIHIA).

bonee CymecTBEeHHBIM JUIsi 1MOOeAbI "XOJIOAHOH" KOHUENLHMH, OJHAKO, OKazajloch JApyroe: OBl HaHaeH
yOCIUTEJIBHBIA U IPH 3TOM JOCTATOYHO IIPOCTOM OTBET HA BOIPOC - OTKYAA Xe Oepercs TeILIo, pa3orpesliee
HEJlpa M3HAYanbHO XOJIOAHOM 3e€MJIM [0 CTOIb BBICOKHX TeMIIEpaTyp? OTHX HCTOYHUKOB TeIUla, Kak ceHuac
[ojaraioT, JBa: JHEPrus paclaja paJHOaKTHBHBIX JJIEMEHTOB M IpaBHTandoHHas nuddepennuanus neap. C
PasHoaKTUBHOCTBIO BCE JIOCTATOUHO SACHO, 1a H HCTOYHHK 3TO BTOPOCTEIICHHBIH - HA HETO NPUXOIHUTCA, COTJIACHO
COBPEMEHHBIM OllcHKaM, He Oonee 15% sHepruu pazorpeBa. Mnes ke rpaBHTAHOHHON mudppepeHIHais Hemp
(ee metanpHyIO pa3paboTKy cBA3bIBalOT ¢ uMeHeM O.I". CopoxTuHa) 3aKII0YaeTCs B CIIEYIOHIEM.

3Has Maccy ¥ oObeM 3emuH (oHM ObUIH paccuuTasbl euie B XVIII Beke), JIeTKO ompeneinuTh YCpeOHEHHYIO
IUTOTHOCTh 3€MHOTO BemiecTBa - 5,5 r/em3. Mexay TeM, IUIOTHOCTh JAOCTYIIHBIX HAM JUIS MPAMOTO H3y4YeHHS
TOPHBIX TIOPOJ1 BJIBOE MEHBIIE: CPEIHAA INIOTHOCTh BEIIECTBA 3eMHOM KOph! cocTaBigeT 2,8 r/em3. Orciona scHo,
4TO BEIISCTBO B TIYOOKHX HeApax 3eMJIH JOKHO HMETh IUIOTHOCTh MHOTO BEIIIE CPETHEH.

W3BeCTHO, YTO IIOYTH JE€BaTh JECATBIX MACCHl 3eMJIM MPUXOAUTCS Ha JOJK0 BCETO YETBIPEX XHMHUECKHX
3JIEMEHTOB - KHCIOPOAA (BXOISIIETO B COCTAB OKHCIOB), KPEMHUS, aMIOMHHHs H skene3a. [lostomMy mMoxHO €
JIOCTATOYHOM YBEpEeHHOCTRIO YTBEpkKAaTh, 4TO 0Oojee '"merkue" HapyXKHBIE CIOH TIIIAHETBl COCTOSAT
IIPEUMYIIECTBEHHO U3 COSTUHECHUH KpeMHUS (QIIOMOCHIIMKATOB), a "TskeNble” BHYTPEHHHUE - JKele3a.

B mMomeHT obpazoBanus 3emin ("TopsiuuM” MK "XOJIOAHBIM" cIOcOOOM - i1 Hac ceifuac HeBaxHO) "Tshkesble” U
"7erkue" 3NMEMEHTHI U HX COCTHHEHHS HE MOIIH He OBITH MOJTHOCTHIO MIEpeMeItansl. Janple, olHako, HAUHHAETCS
UX TpaBHTAlMOHHAs AU GepeHITHAIHS: IO ACHCTBHEM CHIIBI TSHKECTH "TsDKENble” CoeMHEHUS (3kele30) "TOHyT"
- ONYCKAIOTCH K IEHTPY IUTAHETHL, a "merkue" (KpeMHHid) - "BCIUBIBAIOT" K €e NOBepxHOcTH. [laBaliTe Teneps
PacCMOTPUM 3TOT IIPOLIECC B MBICIEHHO BEIPE3AHHOM BEPTHKAILHOM CTOJIOE 3€MHOTO BEIlECTBA, OCHOBAHHE
KOTOPOTO - LEHTP IJIAHETHI, a BEpIIHHA - €€ IMOBEPXHOCTh. "ToHyIee" keNe30 MOCTOSHHO CMELIAET LECHTP
TSXKECTH ITOrO ¢Tolda K ero ocHOBaHHWiO. [Ipy 3ToM MoTeHIMANbHAsS IHEPTHS CcToNda (IPOMOpLHOHATBLHAS



IIPOU3BEJICHHIO MAacChl Tella Ha BHICOTY €ro I[I0AbeMa, YTO B HAIIeM CIy4yae COCTABIIIET PAacCTOSIHHE MENLY
IEHTPOM 3eMJIH H LEHTPOM TSDKECTH cToJ0a) MOCTOSHHO yMmeHblnaeTcsi. CyMmapHasi jke DHeprusi 3eMiH, B
COOTBETCTBHH C 38KOHAMH COXPAaHEHHS, HEU3MEHHA; CIEJ0BATEJIBHO, TEPAIOLIAsACS B NpoLecce IPaBUTAMOHHOR
Ju(pepeHITHAIIH TOTCHUHAIbHAS YHEPTUA MOXKET ITPeOOPa30BbIBATLCS JIUIIIL B KHHETHUECKYIO SHEPrHIO0 MOJICKY T
- TO €CTh BBIJICIATHCS B BHJIE TEILIA.

PacueTsl reou3uKoB IMOKA3BIBAIOT, YTO 3Ta PHEPIHS COCTaBSET UyJOBHINHYIO BenuuuHy 4*1030 xan (uro
DKBHBAJIEHTHO TPUIUTHOHY CYMMAPHbIX SJIEPHbIX 00€3amacoB BCEX CTPAaH MUpA). DTOTO BIOJIHE JOCTATOYHO JUIS
TOTO, YTOOKI - Jlaxke He MpHOerasi K MOMOIIH SHEPrHH pajHoOaKTHBHOTO pachajiad - pa3orpeTh HeApa W3HAYATBHO
XOIIOJIHOM 3eMJIM /10 pacIulaBleHHOTO cocTosiHUs. [Ipu 3ToM, oJHaKo, paccuuThIBast TemiaoBoi Oamanc 3eMiH 3a
BCIO €€ HCTOPHIO, FeO()HU3UKH MPHIIUTH K BBHIBOIY, YTO TeMIepaTypa €€ HeAp JIMIIL MeCTaMU MOIUIa JOXOIUTE J10
16000C, B ocHOBHOM cocTanss okojio 12000C; a 370 03Ha4aeT, 4TO HAIlA TIJIAHETA, BOMPEKH OBITOBABIIHM paHee
IIPEICTABICHUSM, HHKOTJA HE Oblla IONHOCTHI pacIlIaBlICHHOH. PasyMmeercs, TiaHeTa MOCTOSHHO TEpSET
TEIUIOBYIO JHEPrHi0, OCTHIBAS C IOBEPXHOCTH, OJHAKO 3TOT PACXOJ B 3HAYHTENLHOM CTENEeHH {(eCciIM He
[IOJIHOCTBIO ) KOMIICHCHpYeTcs H3nyueHrueM ComHIa.

Wrtak, 3emns Ha IPOTSHKEHHH Beeil cBOeH HCTOPHH IpejcTaBiseT cobol TBepaoe Teno (bosee Toro: B riyOHHax,
IIPH BBICOKHX [ABJICHHSIX, OYEHBb TBEPJOE TEJI0), KOTOPOE, OJHAKO, IapaJoKCAIbHBIM o0pa3oM BedeT ceds IpH
OYEHb OOJIBIIMX MOCTOAHHBIX HAarpy3KaX Kak 4Ype3BbIYaliHO Bsi3Kast )KHAKOCTh. CaMa (popMa INIaHEeTHI - 3JUTHIICOU
C 4YyTh BBIISIYCHHBIM CEBEPHBIM TOJIOCOM M 4YyTh BAABICHHBIM HOXHBIM - HJEAILHO COOTBETCTBYET TOMf, 4TO
JIOIDKHA TIPUHUMATE JKHIKOCTH B COCTOSHMM paBHOBecHs. B Tomme »To#f "KHIKOCTH" MOCTOSIHHO MPOUCXOJST
Ype3BBIYAiHO MEJICHHBIC, HO HEMBICIMMO MOIIHBIC JBH)KCHHS KOJOCCAIBHBIX MAcC BEIIECTBA, C KOTOPHIMH
CBsi3aHbl BYJIKAHH3M, TIOpOOOpa3OBaHHE, TOPU3OHTAIbHBIE IEPEMEIICHHS KOHTHMHEHTOB H T.J. - HX
3aKOHOMEPHOCTH MBI OyJieM 00cyKaaTh B cileayromei riase. 31ech BXKHO 3alIOMHHUTD, UTO UCTOUHUKOM 3HEPrHH
JUIS BCeX 3THUX IIPOLIECCOB fABJISIETCA B KOHEYHOM CU€TEe BCE Ta JK€ camas IpaBUTAllMOHHas JuddepeHmuays
BEIlecTBA B HeApax IulaHeThl. COOTBETCTBEHHO, KOTAA 3TOT IPOIECC 3aBEPILIMTCH IONHOCTHIO, Hallla IUIaHETa
CTAHET I€OJIOTHUECKH HEAKTHBHOM, "MepTBoit" - mogobuo Jlyne. CornacHo pacyeram reou3uKoB, K HACTOSLIEMY
MOMEHTY yxxe 85% umerolerocs Ha 3emiie xelesa OmycTUIOCE B €€ s/po, a Ha "ocenaHue” ocrtaBmuxcs 15%
notpedyered emie okono 1,5 Mapa. JeT.

B pesynbrate rpaButan#oHHON JudpepeHipaIii Hepa TUIAHEThl OKAa3bIBACTCH PA3ICTCHHBIMH (KaK MOJIOKO B
cemnapaTope) Ha TPH OCHOBHBIX CJIOS - "TsDKEJBIH", "IpoMexXyTOUHBIH" U "nerkuil". BHyTpeHHuMi, "Tsoxensiit” coit
(c mIOTHOCTRIO BellecTBa OKONO 8 r/cM3) - HEHTpaldbHOE SJIPO, COCTOAINEE W3 COCTUHEHHMH jKelne3a U MHBIX
METAUIOB; M3 6400 KM, COCTABIAIOUMX paguyc IUIAHEThl, Ha sApo IpuxoauTces 2900 kM. TloBEpXHOCTHBIMH,
"nerkuii" cyno#l (IJIOTHOCTH €ro BEmECTBA OKOIO 2,5 r/cM3) HasbiBacTes kopoil. CpeqHss TOJLIMHA KOPbI BCETo-
HaBcero 33 KM; OHa OTJENIEHA OT HIDKEIEKAIHUX CIIOEB MOBEPXHOCTHIO MOXOpoBHYMYA, TIpU MEPEXOAE uepes
KOTOPYIO CKa4yKOOOpa3HO YBEJIHYMBAETCS CKOPOCTL PACIPOCTPAHEHHWS YIPYTHX BoJH. Mexkay xopoit u sapom
pacmosaraeTcs "TIPOMEKYTOYHBIH" IO - MAaHTHS; €€ TTOPOAbI UMEIOT IUIOTHOCTE OKOJIO 3,5 I/cM3 M HaXoAsTcs B
YACTUYHO PACIUIABICHHOM COCTOSIHUU. BepXHsisi MAHTHA OTAEJICHA OT HUXHEH MaHTHM JexaimuMm B 60-250 kM oT
IIOBEPXHOCTH PACIUIABJIEHHBIM clloeM 0azanbToB - acTeHocdepoll; BepXHssS MaHTUS BMecTe ¢ Kopod obpazyer
TBEPAYIO 00OJIOUKY IUIAHEeTH - JuTochepy (pucynok 4). MmenHo B acTeHocepe HaXOAATCH MarMaTHUECKHE
OuYaru, NUTAKOUIME BYJIKAHBI, MACATENILHOCTH KOTOpPBIX 3eMis oO0f3aHa cBoelt moaBMkKHOH 000NOUKOH -
ruapocdepoit 1 arMocdepoii.

PUCYHOK 4. Crpykrypa HeIp IJIaHETHI (CO CXEMATHYECKUM
BYJIKAHOM)

CoriacHO COBpPeMEHHBIM TIpEJCTABICHUSM, arMmocdepa |
ruapocepa BO3HHKIM B pesylbTare Jerasallid MarMel,
BBITUTABISIIOLICHCST [IPH BYJIKAHUYECKUX MPOLIECCAX U3 BEPXHEH
MaHTHH U CO3JAtoLIEH 3eMHYIO KOpy. ATMocdepa u ruspocdepa
COCTOSAT U3 JIETKUX JIeTYYHX BEIeCTB (COeIHHEHUH BOJOPOa, YIIIEpoia | a30Ta), CoJepkaHie KOTOPBIX Ha 3emie
B IIETIOM OY€Hb MaJlo - IPHMEPHO B MHJUTHOH pa3 MEHBIINE, YeM B kocMoce. [IpuunHa Takoro neduura COCTOUT B




TOM, YTO 3TH JIeTy4YHe BellecTBa OBUIM "BBIMBITHI' €llle U3 IPOTOINIAHETHOTO oOJyiaka CONHEYHBIM BETPOM (T.€.
TIOTOKAaMH COJIHEYHO! IUIa3MBbl) H JaBIeHHEM cBeTa. B MoMeHT oOpa3zoBaHHs 3eMIH U3 IPOTOIIAHETHOrO obIaka
BCE JJIEMEHTHI ee Oyayluedt atMocdepbl H ruapocdepbl HaXOIUIHCh B CBS3aHHOM BHJE, B COCTaBe TBEPABIX
BEIIIECTB: BOJIA - B TUIPOOKUCIIAX, a30T - B HUITPUIAX (M, BO3MOKHO, B HUTPATAX ), KACJIOPOJ - B OKHCIIAX METAILIOB,
yTIepos - B TpaduTe, kapbuaax u kapboHaTax.

CoBpeMeHHbIe BYJIKAHHYSCKHE Ta3bl IPUMEPHO Ha 75% cocTOoAT U3 BoIbl U HA 15% - U3 YIJIEKHUCIIOTEL, 8 OCTATOK
IPUXOIMTCS HA METaH, aMMuak, coequuenns cepbl (H2S u SO2) u "kucneie apiMbi” (HCI, HF, HBr, HJ), a Taxxe
MHEPTHBIE Ta3bl; CBOOOHBIA KHCIOPO/ MOJHOCTBIO OTCYTCTBYET. M3ydeHne coepKMMOTO ra30BbIX My3bIPHKOB B
JpeBHEHIITHX (KaTapXeHCKHX) KBapiuTax AJJIAHCKOTO ITHTAa IMOKA3aI0, YTO KAYECTBEHHBIH COCTAB ATHX Ta30B
TIOJHOCTbK) COOTBETCTBYET TOMY, YTO MepeuuciieHo Bbire. [Iockonbky 3Ta mepBHvHas atmocdepa Obuia ere
OYeHh TOHKOH, TeMIlepaTypa Ha IIOBEPXHOCTH 3eMJIH ObUla paBHA TeMIlepaType JIY9UCTOTO PaBHOBECHS,
TOJTYYaOUICHCs TIPU BRIPABHUBAHUH TIOTOKA COJTHEYHOTO TEILIA, MOMIOIAEMOTO TIOBEPXHOCTHIO, € TIOTOKOM TerLIa,
U3JIy4aeMbIM €l0; Uil IIJIaHeTHI ¢ MapaMeTpaMH 3eMJIH TeMIeparypa JIy9YHCTOTO PaBHOBECHS PaBHA MPHMEPHO
150C.

B urtore mouTH Bech BOASHOM Iap M3 COCTaBa BYJIKAHHYECKHX T'd30B JIOJKEH ObLI KOHAEHCHPOBATLCS, HOPMUPYS
ruapochepy. B 3TOT nepBHYHBIH OKeaH IepeXOIWIIH, pacTBOpssSCh B BOJAe, M JpYrHe COCTaBHblE YacTH
ByJIKAHHYECKHX Ta30B - OOJblIasi YacTh YTJIEKHUCIOTO ra3a, "KHUCIIble IbIMBI", OKHCH cepbl H 4YacTh aMMHaka. B
pe3ynpTaTe mepBHuYHas atMochepa (comepxalnas - B paBHOBECHH € OKEaHOM - BoAsgHbie mapsl, CO2, CO, CH4,
NH3, H2S u wuHeprHBIC ra3pl, H SBISAIONIAACS BOCCTAHOBHTENBLHOW) ocTaBalach TOHKOW, H TeMIeparypa Ha
TIOBEPXHOCTH IUIAHEThI HE OTKIOHSUIACh CKOJIb-HHOYAb 3aMETHO OT TOYKH JIYHYHCTOTO paBHOBECHS, OCTaBasch B
Ipelenax CyIECTBOBAHUS JKUAKOH BOJBL. DTO M HPEAONPEECTIIO OHO M3 IVIABHBIX OTIMYMH 3eMIIH OT APYTHX
riaHeT COJIHEUHOH CUCTEMBI - TIOCTOSHHOE HANMYHE HA Hell ruapocdepsl.

Kak e wu3MeHsicss oOwveM ruzapochepbl Ha MNPOTSDKEHHM ee HcTopuu? B pacmiaBieHHoM OaszanbTe (B
acteHoctepe) npu temmeparyre 10000C u paBmeHuun 5-10 Thic. atmocdep pactBopeno no 7-8% H20: umenHo
CTOJBKO BOJIBI, KaK YCTAHOBJICHO BYJIKaHOJOTaMHU, JerazupyeTcs MPH U3JIHSHHUH JIaB. bonbinas 4acTh 3TOH BOJBI
(uMeromnedt, TakuM oO0pa3oM, MaHTHHHOE IIPOMCXOXKICHHE) IIOMONHSIAa co0oKw Tuapocdepy, HO HacTh ee
noryoanack 00paTHO OPOJaMH OKeaHHYEeCKOH KOpBI (3TOT Ipollece Has3bIBaeTCsl ceplieHTUHU3anuel). PacdeTsl
reoGU3HKOB MOKAa3bIBAIOT, YTO B Karapxee W apXxee BOIbl B OKEAHCKUX BIAJMHAX OBUIO Mano - OHA €Ule He
IIPUKpBIBANIA CpeAMHHO-OKeaHHUYECKHe XpeOThl; B OKeaHMUYECKYIO KOpY OHA IIOCTyIana He W3 OKEaHOB, a CHU3Y -
HETIOCPECTBEHHO U3 MaHTHU. B Hadae nmpoTepo3osi ypOBEHb OKEaHOB JOCTUT BEPIIHMH CPEIHHHO-OKEAHUYECKUX
XpeOTOB, HO HA MPOTSIKEHUH BCErO PAHHETO MPOTEPO30s MPAKTHUECKH BECh 00bEM MOCTYNaBLIEH B OKEaHbI BObI
IOTJIONIANICA TOpOoJaMH OKeaHWdeckod Kophl. K Havamy cpeqHero NIpoTepo30s MpPOIECChl CepleHTH3AIMH
3aKOHYIIHCH, M OKeaHHyeckas kopa o0pena coBpeMeHHbIH cocTaB. C 3TOro BpeMeHH 00beM 0OKeaHOB BHOBH HAual
HapacTaTh, M IIpoliecc 3TOT OyIeT IpOJOJIKAThCsA, IIOCTEIEHHO 3aMellssch, U Jaibllle - IIOKa Ha 3emile He
[IPEKPaTATCS BYJIKAHHYECKUE TIPOTIECHI.

Ecim cripocuts yenoBeka: "OTdero Mope cojieHoe?", OH IIOYTH HaBepHAKA OTBETHUT: "OTTOrO K€, OTYEro COJIOHBI
OeccTouHble 03epa (Bpoje 03epa DNbTOH, CHAOKAIOIIETO HAC MUILEBOM MOBAPEHHOM COJIbIO): BIAJAIOILHIE B MOpE
pPEeKH HECYT HEKOTOpOE KOIHMYECTBO COJEH, MOTOM BoJa HcmapsieTcsi, a colb ocTaeTcs'. OTBET 3TOT HEBEpEH:
COJIEHOCTh OKE€aHa HMMEET COBEPIIEHHO HMHYK MPHUPOAY, YeM COIEHOCTh BHYTPHKOHTHHEHTATbHBIX KOHEUYHBIX
BOJIOEMOB CTOKa. Jleno B TOM, YTO BOJA NIEPBHYHOIO OKeaHa WMesa pa3iyHble npuMecd. OMHUM HCTOYHHUKOM
3TUX TpHuMeceil ObIIH BOAOPACTBOPHMBIE aTMOc(epHbIe Ta3bl, APYTUM - TOpHBIC I[IOPOJBI, M3 KOTOPHIX B
pe3ynbTaTe pO3uH (KaK HA CyIIe, TAK ¥ HA MOPCKOM JIHE) BbIMBIBAIOTCS pa3iinuHbie BemecTBa. "Kucibie nbmbr",
pacTBOPSSICh B BOJIE, NaBalM [IOT€HOBBIE KHUCIIOTHI, KOTOPBIE TYT € peardpoBad ¢ CHIMKATAMH - OCHOBHBIM
KOMITOHEHTOM TOPHBIX TOPOJ, W HM3BJIECKAIH W3 HHUX JKBHBAICHTHOE KOJHYECTBO METALIOB (IIPEXIE BCEro -
IIeJIOYHBIX M IeJIouHOo3eMeNbHBIX - Na, Mg, Ca, Sr, K, Li). IIpu 3T0M, Bo-IlepBbIX, BOAA W3 KUCIIOH CTaHOBHIIACH
IIPAKTUYECKU HEHUTpPaJIbHOM, a BO-BTOPBIX, COJIM U3BJIEUEHHBIX M3 CHIMKATOB JIEMEHTOB IIEPEXOUIH B PACTBOD;
TakuM o0pazoM, BoJa OKeaHa C caMoro Hayama Owlia coneHod. KoHIleHTpanus KaTHOHOB B MOPCKOH Boje
COBIAAAET ¢ paclpOCTPaHEHHOCTHIO ITHX METAUIOB B IOPOAAX 3eMHOH KOpBI, a BOT COAEp)KaHHE OCHOBHBIX
aanoHoB (Cl-, Br-, SO4-, HCO3-) B MOpcKoif BoJie HAMHOTO BBIlLE TOTO UX KOJHYECTBA, KOTOPOE MOMKET OBITh



H3BJICYCHO H3 TOPHLIX TIOPOJ. HO3TOMy I'€COXHMHKH IIOJIarakoT, 4TO BCE€ AHHOHBI MOpCKOﬁ BOJbI BO3HHKIIH H3
ITPOAYKTOB A€Tra3allid MaWTHH, 4 BCC KaTHOHEI - U3 Pa3pyUICHHBIX I'OPHBIX IMOPOI.

['maBHbIH QakTop, ompeacnstomMi KHCIOTHOCTh MOPCKOH BOJbI - CONEPXKAHHE B HEH yriuekucnoTst (CO2 -
BOJIOPACTBOPUMBI Ta3, H B OKeaHax ero ceifuac pactsopero 140 Tpm. T - mpoTuB 2,6 TpILT, colepXaliuxcs B
atMocepe). B okeaHax CylIeCTBYET AMHAMHYECKOE PABHOBECHE MEKIY HEPACTBOPHMBIM KapOOHATOM KalbITHS
CaCO3 u pactBopuMbiM OukapbonaToM Ca(HCO3)2: mpu Henoctarke CO2 "muinauii” OukapOoHAT IpeBpalaeTcst
B KapOOHAT W BbIMAJAET B 0Caf0K, a mpHu u30biTke CO2 kapboHar mpeBpamaeTcss B OUkapOOHAT U NTEPEXOIUT B
pactBop. KapGonaTHo-OukapOoHaTHbIM 6ydep BO3HUK B OK€aHE Ha caMOM HayalbHOM 3Talle ero CyIIeCTBOBAHHUS,

U C TCX TTOP OH MOAJCP KHBACT KHUCIIOTHOCTD OKEaHCKOH BOJIBI HA CTAOHILHOM YPOBHC.

Uto kacaercs aTMocdepbl, TO €€ COCTaB CTall MEHATLCS B MPOTEpo30e, Korjaa (POTOCHHTE3HPYIOIIHE OPTaHU3MBI
Havamu BhipabaTbiBaTh (B KayecTBE MOOOYHOrO MPOJYKTa CBOEH H3ZHEAEITEIBHOCTH) CBOOOIHBIH KHCJIOPO,;
ceifiyac CYMTAETCs TBEPJO YCTAHOBJICHHBIM, YTO BECh CBOOOJHBIM KHCIOPOJA IUIAHETHI HMEeT OHOreHHOE
npoucxoxjaenue. Kuciaopoa, B oTIMYME OT YITEKHUCIOTHI, IIJIOXO PAcTBOPUM B BoJE (COOTHOLIGHHE MeEXKIY
aTMocepHbIM B pacTBOpeHHBIM B Bojie CO2 cocTaBnseT, kak Mbl BuaeH, 1:60, a is O2 oHo cocrasnser 130:1),
U TIOTOMY TIOUTH BECh IIPUPOCT Kucaopoaa unet B atMmocdepy. Tam o oxuciser CO u CH4 no CO2, H2S - no S u
S0O2, a NH3 - mo N2; camoponHas cepa, €CTeCTBEHHO, BBINANAcT HA MOBEPXHOCTh, YIJIEKUCIOTA W CEPHUCTHIN
AHTUJPUJT PACTBOPSIIOTCS B OKEAHE, U B UTOTE B aTMOcepe OCTArOTCs TOJILKO XMMHUYECKU HHEepTHBIH a3oT (78%) u
kuciopoa (21%). Atmocdepa M3 BOCCTAHOBUTEJIHLHOH CTAHOBUTCS COBPEMEHHOH, OKHCIMTEJIBHOM; BIIPOYEM,
1o poOHee UCTOPUIO KUCIOpoJa Ha 3emiie Mbl OOCYIUM MO3/HEE, TaM, IJe pedb NOWJIET O PaHHEH 3BOJIIOIUH
’KHUBBIX CYLIECTB (I71aBa ).

[ToMumo kucnopona u azora, B atMocdepe cofepkuTcsi HeOoblIoe KOJIMYECTBO TaK HA3bIBAEMBIX MAPHUKOBBIX
ra3oB - yIJIEKUCIIBIM ra3, BOAsSHON map U MeraH. COCTaBIsisl HUYTOXKHYIO J0J0 atMocdepsl (MeHee NpOIeHTa),
OHHU, T€M HE MEHee, OKa3bIBAIOT BaXKHOE BIUSHUE Ha IoOaNbHbIM kiuMaT. Bee neno B 0coOBIX CBOHCTBAX 3TUX
ra3oB: OyJy4yd CPaBHHTEJIbHO MTPO3PAYHBIME TSI KOPOTKOBOJIHOBOTO H3JIYYEHHS, OCTynawouero ot ConHua, OHH
B TO JK€ BpeMsl HENmpO3payHbl Ui JJIHHHOBOJIHOBOTO - M3JIydaeMoro 3emiero B KocMoc. [lo 3Toi mpuumne
BapHallii B KoyuudecTBe atMocdepHoro CO2 MOTYT BBI3BIBAaTh CYLIESCTBEHHBIE U3MEHEHHsS TEIUIOBOrO OanaHca
IUIAHETHI: ¢ POCTOM KOLEHTpAlMU 3TOro Tasa arMocdepa MO CBOUM CBOHCTBaM Bce Oolice HpUOIHKaeTCs K
CTEKJISHHOW KpbIIIE MapHUKA, KOTOpas O0EeCIEYMBAET HAarpeB OPAHXKEPEHHOTO BO3Ayxa IMyTEM 'yJaBJIMBAHHS'
JIYYUCTOM SHEPruu - "TTapHUKOBBIH 3 dekT".

3. Jpomwonus 3eMHOH Kopbl /[lpelip KOHTHHEHTOB H CHpPEeIHHI OKEeAHHYECKOro AHA. MaHTHiiHas
KOHBEKLHSI.

['opHble noponel, ¢opMmupyiomue Kopy 3eMIHM, KaK Mbl IIOMHHUM, OBIBalOT H3BEpP)KCHHbBIE - IICPBHYHBIE,
00pa3oBaBIINECS TPH OXJIAXICHHU M 3aTBEPJCBAHHUM MarMbl, # OCa/JIOYHbIE - BTOPHYHBIEC, OOpa3OBaBIIHECS B
pe3yNbTaTe 3pO3UH M HaKOIUIEHHS OCA/IKOB Ha JHE BOJ0eMOB. OcaI0UHbIe TOPOIBI TOYTH OJHOCTHIO ITIOKPHIBAIOT
IIOBEPXHOCTh CYLIH, GOPMHUPYS - B UHUCJIe IIPOYEr0 - 3HAUMTEIBHYIO YacTh BBICOUAHINIUX IOPHBIX CUCTEM. JTO
O3HA4aeT, 4YTO ITOPOJA, W3 KOTOPOH CIArarOTCs HblHE BEpIIMHBI AJbh unu ['mmamnaes, xorjna-to GopmupoBanach
oJ BoJOH, HHXe ypoBHst Mops. JIoOoi reomor cyurtaeT 3T0 0OCTOATENLCTBO COBEPLICEHHO TPUBHAIBHBIM, HO
IIEPBOE OCO3HAHHE 3TOro (PaKTa OOBIYHO ITOPAYKAET YEJIOBEKA.

B 1852 romy 3. ne boMoH mpeanoxun Ui OOBICHEHHUS [Opolecca TropooOpa3zoBaHus (OporeHesa)
KOHTPAaKIUOHHYIO TEOPHIO (OT JATHHCKOTO "KOHTPAKITHO" - CHATHE); OHA OCHOBBIBAIACH HA TPEAMOIOKEHUH 00
"W3HaYaTbHO Topsyed” 3emiue. WTak, uMeeTcs OTHEHHBIH INap W3 PacKalIeHHOro ra3a, KOTOPBIH, OCTBHIBasS C
MIOBEPXHOCTH, HAYHMHAET MOKPBIBAThCS TBEPIOH KOpKo#. OObeM JIFoOOro OCTHIBAIOUIErO TeJla YMEHbINASTCs, H
OCTBIBAIOIAs KOpKa "caauTcs", pacTpeCKUBasACh MoA00HO Takbipy [06]. BO3HUKIIME TPEUTHHBI - CaMbIe TIIyOOKHe
YacTH HA MTOBEPXHOCTH IIIAHETHI,  TIOTOMY HMEHHO B HHUX MPOUCXOIHUT CAMOE HHTEHCHBHOE OCAJIKOHAKOILIICHHUE.
Tem BpeMeHeM BHYTpPeHHHE YacTH IIapa TOXE OCTHIBAIOT, H BeChb OH HAUYWHAET YMEHBINAThCH B 00BEMe; Toraa
NoTpecKaBInascs "KoXypa" HauMHaeT coOUpaThbCs B CKIAAKH, U 3alOJMHEHHBIE OCajKaMU TPEUIMHBI BBITHPAIOT
HapyKy, 00pa3ys TOpHbIE XpeOThl.



KoHTpakliMoHHasi TeOpUsi MMeNla MHOMECTBO YSI3BUMbIX MecT. [locueTsl nokasbiBaiu, YTO s MpeanoyaraeMbIx
€1 M3MeHeHHl 00beMa 11IdHeTbl HeOOX0AMMO U3MECHEHHE TEMIIEPATypPhbl HA HECKOJIBKO ThICAY TPAJlyCOB, YTO y¥Ke
caMo 1o cebe MajlOBEpOSITHO. A MOCKOJILKY pa3jiMYHbIE FOpHBIE CHCTEMbl 0Opa3OBLIBAJIMCH B pa3HOE BpeMs, TO
MOJIy4aeTcsl, YTO MPOUCXOAHIIO HECKONBKO MOCNENOBATENIbHbIX NaJeHUH TeMIeparypbl - Ha HECKOJIbKO ThICSiY
rpagycoB KaO0e; UCXOHAs e TeMIlepaTypa [ojlydanach npocTo HeBooOpa3sumoH. A Ha 3emiie, MEXIY TeM, B
9TO BpeMsl 3aBEIOMO CYLLIECTBOBAIA H3Hb - COOTBETCTBYIOLME OCAOUHbIE MOPOAbI COAEPXKAT MCKOMAEMbIX; KaK
Takoe MOXKeT ObIThb? TeM He MeHee, HUYero JIYHIIEro B paclopsi>KeHHH Teos10roB He 6b110 10 1912 roaa, korna A.
Berenep npeanoxkun cBow Teopuio ApeH(pa KOHTMHEHTOB (T.€. KX TOPU3OHTAIbHBIX MEpeMELLEHHH).
OODBACHSIBIIYIO € €IMHbIX NO3HLIMH LieTblit psial sBIeHUH, B TOM HHCIIE - TPOLECC OpOTEeHE3a.

OTnpaBHBIM MYHKTOM B NOCTpOEHHsIX Berenepa Obisi0 yIUBUTENBHOE CXOICTBO OCPErOBbIX JTHHHH KOHTHHEHTOB
1o pa3Hble CTOPOHBI ATIAHTHYECKOTO OKEaHa, Ha KOTopoe ofpallilaiM BHHMAaHHE MHOTHE CCTECTBOHCIBITATENH
ewe ¢ XVII peka (P.bakon) (pucyHok 5. a). Berenep. o/lHako. He OCTAHOBMJICS HA TOM, YTO KOHTYpbl BCEX
NPUATIIAHTUYECKHX U - B HECKOJIbKO MEHbLIEH CTENEHH - NPHHHI00KEaHCKHX
KOHTHHEHTOB MOTYT OBbITb COBMELUEHBI ApPYl ¢ APYroM NoaobHO KYCOUKaM
MO3aHuKH, (JOPMHPYIOLIMM €aHHOE naHHO. OH MoKa3as MPakKTHYECKH MOJTHYEO
MICHTHYHOCTh MO3HENATCO30MCKUX W PaHHEME3030HCKHX eoJIOTHYECKHX
paspe3oB Adpuku H HOxHOH AMepHKH, HaxoAsLUXCS HbIHE M0 pa3Hble
cTopoHbl  IOkHOM  ATNAaHTHKH, H  OY€Hb  BBICOKOE  €IHMHCTBO
no3/1Henaneo30ickoi uiopbl U QayHbl Bcex pa3fesieHHbIX TeNepb OKeaHaMH
maTtepukoB FOxHoro nonyuiapus ¥ MHAUH. ITO MpHBENO €ro K BbIBOAY O
TOM, YTO B KOHIIE Najneo30s BCe MaTepukd ObUIH cOOpaHbl B €MHBIM
MPOTOKOHTHHEHT - IlaHrero, cocrosumii M3 aByx OJIOKOB: CeBEpHOIO,
JlaBpasun (Cesepnass Amepuka KU Eppasus 0e3 MHaocrana), U r0xHOrO,
lonaBansl  (FOxuas Awmcpuka. Adpuka. HMupocran. AscTpanusi
AHTapkTHZ2), pa3ieneHHbiX MopeM Tertuc. [lanres Oblla OKpYKeHa
€/IMHCTBEHHBIM € - OFPOMHBIM - OKEaHOM; TaKHX OKCaHOB, Kak
ATIaHTHYeCKHH U MHAUICKUH, B TO BpeMsl €1le HE CYLIECTBOBAIO.

PUCYHOK 5. HcTokn BO3HMKHOBEHHS] TeOpHH jpedida KOHTHHEHTOB. a -
coBMelllcHHe OeperoBbIX JHMHUI NpHATIaHTHYECKHX MAaTepuKoB. O - ciefbl
nepMoKapboHOBOro oJle/ICHEHHS Ha COBPEMEHHbIX KOHTHHEHTaX.

PemiaronmiiMu  foka3zarenbCTBaMyd  TOro, 4TO B [IPOLUIOM  MAaTepUKH
pacnoylaranuch Ha rjiodyce uWHauye, BereHep BIOJIHE CHPABEAJIMBO CUMTAN
JlaHHble O KiuMare pasHbIX yacTed [onneanpl. C OAHOH CTOpPOHBL. B
TpancanTapkTHyeckHx ropax, y camoro HkHoro mnomoca, skcrneauuuedi P. Ckorra ObulM  HaHJaeHbI
[IO3IHENAJICO30HCKHE UCKOMaeMbIe JIepeBbs, MpUHAAJIeXKaIlMe K TJIocconTepuesoit Quope (cM. TaBy 9) - Toil xe
caMOH, yTo M Ha npoyux I ownBanckux MaTepukax. C Opyrod CTOpOHBI, B 3TO e camoe BpeMsi B WMuauu,
Bpazunuu, JkBatopuansHod Adpuke U ABCTpaiM 00pa30BBIBATHCE JIEIHUKOBBIE OTJIOKEHHS - THIUIMTEL - KX
OCHOBY COCTABISIET TAJbKa CO crieln(pUUYecKOol OKATAaHHOCTHIO M IITPUXOBKOH (pucyHok 5. 6). CornacoBath 3TH
(hakThl MOXKHO JIMIlIb JIONYCTHB, YTO Hekoraa HOxHas Amepuka, Adpuka, ABcTpanus M Muaus pacnosarajiuch
ropazzno 6nuxe k KOkHoMy nmomocy, a AHTapKTHAA, HAMPOTUB, CYUIECTBEHHO Jalbllie OT HEro, YeM B HAIllKM JIHH.
(IlonbITkK pewnTh npobnemy, nepeMelnast no rnodycy caMm KOKHBIH MOMOC MpH HEM3MEHHOM, HbIHELLHEM,
TMOJIOXEHHH MAaTEPHKOB HUUETO HE JAIOT - MTPH XKEIIdHHU MOXKETE NMOCKIAIBIBAaThL 3Ty MO3aHKY CaMH ).

Hano zameTuTs, uro camMo mno cebe OblIOE TEPPUTOPHATIBHOE E€IHWHCTBO KOHTHHEHTOB HObkHOro nonyiuapus
JIOTIyCKaloCh MHOTMMH TI'€0JIoraMH, OJHAKO Bce OHH (Kak, Hanpumep . 3i0cc, KOTOPHIH W BBeN ¢aM TepMHH
"I'onaBaHa" - OT IpeBHEHHAHNHCKOTO MJIEMEHH OHIOB) CUHTAIH HbIHELIHEe MOJIOMNEHHE MATEPUKOB HEH3MEHHBIM
M Mpeanonaraji, YTo MeXAy HHMMM CYILECTBOBAIM HEKHE CYXOMYTHBIE COCAUHEHHs, BIIOCNIEICTBHH
norpy3uBllHecss B OKeaH. BereHep e, BMecTO Toro, 4toObl "CTpoMTh" TakHe "CyXONMyTHbIE MOCTBI",



IIPEIIIONOKUI, YTO MATepHKH HMEHHO IepeMellaloTcs 10 MOBEPXHOCTH IJio0yca JIpYTr OTHOCHUTENBHO Jpyra:
Osuas AMepuka otoauraercst ot Adpuku, Munus npudnusmwiack K A3WH U CTOJIKHYJIach ¢ HeH, U T.1.

Jleno B TOM, 4TO KO BpeMEHH HCCIIeOBaHUH BereHepa yse crajio SCHO, YTO CYILIECTBOBAHHME IIOTPY3UBIIUXCS B
OKeaH "CyXOIyTHBIX MOCTOB" HEBO3MOJXHO, T.K. KOHTHHEHTAJTbhHAs Kopa IPHHIMIHAIBHO OTJIHYHA II0 CBOEMY
CTPOEHHUIO OT KOPBI Ha JiHe okeaHOB. CyTb 3THX pa3IM4Uil COCTOUT B cleayromeM. B reodusuke yxe torna 0bu1
pa3paboTaH M yXe IIHPOKO IPUMEHSUICS METOJ H3MepeHHs TIpaBUTAalMOHHBIX aHomanuiéi (['A). Cyte ero
3aKJIIOYMACTC B TOM, YTO BCEM M3BECTHAs BEIMYMHA YCKOpPEHHs cBoOomHOro mazeHus g = 9,81 wm/cex2,
XapaKTepu3ylolas CHIy 3eMHOTO TNPHUTSIKEHHs, B JIeHCTBHTEIBHOCTH €CTh BEJHMYHHA ycpeqHeHHad. Bonuzu
OONBLIMX Mace CHIIA IPUTSHKEHUS (B COOTBETCTBUH C 3aKOHOM BCEMHPHOTO TATOTeHHUs) OyeT Gonbine. [TosTomy B
TeX y4YacTKax 3eMIH, TJE IUIOTHOCTH CJIAralOLIUX €€ TOPHBIX MOPOJ| NPEBBIACT CPEIHION, BelH4YuHA g OyneT
HECKOJILKO TpeBHIIAaTh 9,81 M/cek2. TaM xe, Tlie 3Ta INIOTHOCTh HiKe cpenned ("aedumur macesl") - HaoOopoT;
3TH OTKJIOHEHWsS M HAa3blBAIOT, COOTBETCTBEHHO, MOJOXUTEIBbHBIMH H OTPHIATENIbHBIMH [PaBHTAIIHOHHBIMH
AHOMAJTUSIMH.

HauaB »tu u3mepenus eine B S0-X ronax mpoluioro BeKa, yueHble He 0e3 YAMBICHHS OOHAPYXHIIH, YTO BOIH3H
OOTBITUX TOP OTCYTCTBYIOT MONOXKUTelIbHbIe ['A: 3ddekT mpUTsHKeHHs caMUX TOPHBIX MAaCCHBOB IOJIHOCTBIO
KOMIEHCHPYETCsl AeDULUTOM Macchl MOJ HUMH; BOOOLIE 104 pailOHAMH C BBICOKHM pebe)OM MOBCEMECTHO
3aJierarT CKOIUIEHHs BELUECTBA OTHOCHTENIbHO MaJioil mioTHOCTH. M HaobopoT, B okeaHax, Tle Clen0Ban0 OBl
OKHAATh KPYIMHBIX OTpUIATENbHBIX ['A (Beab IUIOTHOCTH BOJbL, 3AMOJIHSIONIEH BIAJHHBI OKEAHOB, B 2.5-3 paza
HIDKE ITUIOTHOCTH TOPHBIX TOPOJ, 3ajIeralollliX Ha TAKOM )K€ YPOBHE HA MAaTepUKaX) HHYEro mojJoOHOro He
HaOoaeTesl; CIeA0BaTeNIbHO, OKEaHCKOe JHO JOMKHO B OCHOBHOM COCTOSITH M3 MOPOJ CYLISCTBEHHO Oonee
IUIOTHBIX, YEM T€, YTO CIIArat0T MATCPUKH.

M3 Bcero aToro ObUT cleNnaH COBEPIIEHHO NMPaBHUIBHBIH BBIBOJ O TOM, UTO MOPOAB!I KOPHI JieTue MOPoJ MAHTHH U
"mnaBaloT” B Hel monoOHo adicOepram (MM, €CIM YIOJHO, KaK METAJUIMYECKUE B Tazy CO pTYTHIO). |InaBarommi
aiicOepr, B COOTBETCTBHH ¢ 3aKOHOM ApPXUME/Ia, N0JDKEH ObITh T1y00KO (Ha 5/6 cBoero o0beMa) morpykeH B BOIY,
U 4YeM BBIIlE €r0 HaJBOJHAA YacTh, TeM OOJbBIle MOJKHA OBITH moaBoAHad. Ha nHe okeaHOB coll KOpHI OUYEHB
TOHOK, TOTJa KaK MaTepuk# cHopMHpOBaHBI BO MHOTO pa3 0ojiee TOJICTOH M, COOTBETCTBEHHO, Hollee NeTrKoH
kKopo#t (B 50-e roapl Hamero Beka 9TO OBUIO IMONTBEPXKACHO IPAMBIMH H3MEPEHHMSIMH - CpeIHSIsl TOJIIHHA
KOHTHHEHTAIbHOM U OKEAHHYECKOH KOpbI COCTABIACT 36 U 7,5 KM, COOTBETCTBEHHO); MAKCHMAJIbHOH KE TOJIIHHbBI
KOpa JOCTHUTAeT IoJ| TOPHBIMH cucTeMaMi ('Y rop riayOokue kKopHH") (pHCYHOK 6). DTo siBleHHE OBUIO HA3BaHO
H30CTATHYECKUM PaBHOBECHEM, HMIIM IIPOCTO M30CTa3HeH - B3aMMHOE YpaBHOBEIIMBAaHHE IO 3aKOHY ApxuMena,
KOT/Ia BE€C IIOTPYKEHHOTO Teja (KOpbl) paBEH BECY BBITECHEHHON MM JKHAKOCTH (MaHTHHHOTO BEIIECTBA);
HEOoOXOJMMO, OJHAKO, MOMHHTH, YTO "JKHIKOCTH', B KOTOPYIO TOTpyXeHa Kopa, o0majaerT cToJb OONBIINOH
BSI3KOCTBIO, YTO IIPH OTHOCHTEJIHHO OBICTPHIX (COTHH - IepBbIe THICSYM JIeT) Harpy3Kax BejaeT cedsl Kak TBepAoe
TeJo.

PUCYHOK 6. H3zocrazus. (a) - COOTHOLICHHE B PA3IHUHUIX MEXIY BETHUHHON
HAJBOJHBIX M MOABOJHBIX dHacTeW nByx aicOeproB (a:b); (6) - crpykrypa
KOHTHHEHTAJbHOH X OKEAHHYECKOH KOPBI.

Hrak, Berenep daktiuecky oObeHHUI KOHIENIHIO H30CTa3HH (TEPMHH DTOT ObLT
BBeJleH JlarToHoM B 1892 roay, HO caMa KOHIIENIIHsA ropas/io cTaplile) ¢ JaHHBIMH 110
reoJIOTHH W [NaneokauMaronordud HOXHBIX MaTepHKOB W CO3/4al B MTOIE CBOIO
Teoputo Jpeiida xoHTHHEHTOB. CormacHo eff M3ocTaTHUecKue aiicOepru-marepuku
MeJUIeHHO JipeldyioT B upe3BbIUaiiHO BA3KOM MaHTHHHOM BelecTBe. [Ipamarepuk
['onaBana, mnepBOHAYANBHO paclojaraBiimiics B BBICOKMX IHHpoTax HOHoro
[oNmyImapus, packonoics Ha (parMeHThbl, YacTh M3 KOTOPHIX 3aTe€M IepeMecTHIIACh
daiaiis T eme panplie kK HOkHOMY momiocy (AHTAapKTHIA), a  OCTAlbHBIE, HAIpPOTHB,
npubmu3winch K dkBatopy (FOxHas AMepuka, Adpuka, ABCTpaIHS) HITH JaXe MEPECEeKIId €ro H OKa3alluch B
CepeproM nomywapuu (Mumus). Korma marepuku CTankuBarOTCa MEXIY COOOH. KOpa CMUHAETCA B CKIIAJIKH,




oOpa3ysl Topbl; €clii IMpOJ0IDKaTh AHAIOTHIO C IUIABYYHMH JIbJaMH, TO OpPOT€HE3 COOTBETCTBYET IIpoleccy
00pa30BaHHs TOPOCOB.

Teopus npeiiha KOHTHHEHTOB OBICTPO 3aBOEBANIA NOIMYISIPHOCTb, KOTOpasi, OJHAKO, OKa3anach Henoiroi. Jlemo B
TOM, 4TO HH BereHepy, HH €ro CTOPOHHHKaM He YAal0Ch HAaliTH CHJI, 3aCTaBJSIIOIIHX MaTEpUK IPOABHIATHCS
BIIEpel, IPE00IeBas KOJIOCCATbHOE COIIPOTUBRICHHE MAHTUHHOTO BelecTBa. [[oNBITKA 0OBICHHTD TO JBHIKEHHE
KOPHOJTHCOBBIMH CHJIaMH (HHEPLIHOHHBIE CHIBI, BO3HHKAIOUIHE HAa MOBEPXHOCTH BPAINAIOIIErocsi Tesla, BEKTOp
KOTOPbIX HAampapjeH IPOTHB HAlpaBJCHHs BpaIleHHs) H TArOTeHHEM JIyHbl ObUIM TyT K€ OTBEPrHyTbI
reo@H3HKaMHl Kak Hecepbe3Hble. Heckonbko necsaTwieTHii K KOHIENIHM TOPH30HTATBHBIX IepeMelleHHH
KOHTHHEHTOB OTHOCUJHCh KaK K M3sIIHOH (auTa3HH, OJHAKO B Hadajle IIECTHIACCATHIX TOJOB OHA IIOJIydMIIa
IIOJTBEP)KJICHHE C COBEPIIIEHHO HEOXKUTAHHOM CTOPOHbI - U3 00JIACTH MAJEOMArHHTHBIX UCCIIETOBAaHHIA.

Ecii HarpeTh MOCTOSIHHBIH MArHUT BBIIIE OIpeIIeHHOM TeMIepaTyphbl, Ha3biBaeMoii Toukoi KiopH, To ou Tepsiet
CBOH MarHHTHbIC CBOMCTBa, HO 3aTe€M, IIPU OXJIAXIEHHH, BHOBb BOCCTAHaBIHBaeT HX. IIpH MPOXOKICHHH TOYKH
Kropu 3acThiBaroimasi u3Bep)KeHHasi rOpHasi 1opoJia, KOTOpasi CONCPKUT PEPPOMATHUTHBIE MUHEPAIIbl (COETMHEHHS
Kele3a M HUKENs), HAMAarHHYUBalOTCS H OPHUEHTHPYIOTCS B COOTBETCTBHH C CYINECTBYIOIIMM B 3TO BpeMs
MarHUTHBIM TIOJIEM; 3TO SIBICHHE Ha3bIBaeTCAd OCTATOUYHOH HAMarHH4eHMHOCTbIO. VIHBIMH CIOBaMH, coiepiainas
COEIIMHEHHs xKese3a (MJIM HHbIX (eppOMArHeTHKOB) FOPHAasl MOPOJa B W3BECTHOM CMbICIIE ITIPENCTABISET COOOH
CTPEJIKY KOMIIAca, yKa3blBAIOUIYX) HAIPABJIEHUE HA MArHUTHBIH MOJIOC 3€MIM B MOMEHT 3aCTblBaHUS MOPOJIbI.
Ecn ke y Hac ecTh OoJiee OHOM Takoil "cTpenkH”, TO mepeceueHre YKa3bIBaeMbIX HMH HAIIPABICHUIH 1acT HAM H
TOUYHOE MOJOXKEHNE TI0JIKCa B COOTBETCTBYIOILYIO 3MOXY, U, C APYTO# CTOPOHBI, TreorpadHIecKyo MHPOTY paitona
oOpasoBaHHs KaXJ0il U3 HalUX MOpoA-"c¢Tpenok” (HampaBlieHHe NTHHWH HAMArHUYEHHOCTH MOPOIBI
OTHOCHTEJILHO 3E€MHOH MOBEPXHOCTH MeHsieTess or 900 Ha momoce a0 0o Ha 3KBaTope). A IOCKOJIbKY s
M3BEPIKEHHOM TOPOJIbl MOXKHO PaJHOH30TOIMHBIM METOIOM OINpPEIeIHTh aOCONMIOTHBIH Bo3pacT (CM. riaBy 1), To
BO3HHKAET BO3MOXHOCTh HApHCOBATh JIOBOJBHO TOUHYK) KAPTHHY PAaCIIOJIOKEHWsS] KOHTHHEHTA OTHOCHTEIBHO
IONOCA B PA3JIMYHBIC MOMEHTBI HCTOPHH.

B pesynbrare 3THX HCCIEOBaHUH BBISICHHIHCH JBE BEIIH. Bo-IepBBIX, Temephb OBLIO MPSMO J0Ka3aHo, YTO BCE
"T'onaBanCcKHe" MaTepHKH IeHCTBUTENBHO HaXOIMJIHCh HEKOTJa B ropaszfo 0ofiee BBICOKHX MHpoTax HOxHOro
HONyIIapys, 4eéM HbIHE. BO-BTOpPBIX. OKa3ajloCh, 4TO OOIIAs KAPTHHA TOJIOKEHHS MOJIIOCOB B I€ONOTHYECKOM
IPOMIIOM BBIXOAUT Kakas-To cTpaHHas. JlaHHble O KaKIOMY OTAEIbHOMY MAaTEpPHKY PHCYIOT BIOIHE
COTJIACOBAaHHYK TPACKTOPHIO IepeMellleHHil IontocoB (Hanpumep, CeBepHBIH IONIOC OTHOCHTENbHO EBpasun
Ha4rHas ¢ kapOOHa JBHTAJCS U3 IEHTPAIbHON 4acTH THXOro OKeaHa JIO0 CBOErO HBIHCITHETO MOIOXKEHHS 110 S-
o0pa3Hoi KpUBOI, Mpoxosmiei Yepe3 bepuHroB MpoiiB), 0IHAKO TPACKTOPHH, JaBaeMble PA3HBIMH MaTepHKAMU
HE COBMAMAIOT MEeXIy coOO0H - 3a HCKIIIOYEHHEM TOTO, YTO BCE OHH 3aKAHYHBAIOTCS OTH3 COBPEMEHHOIO MOJIOca
(pucyHOK 7, a v 0). KapTHHa 3Ta Ka3anachk COBEpIIEHHO HEOOBACHHMOH 110 TexX mop, noka B 1962 r. C. PaukopH He
moragaics "CABHHYTh MAaTE€pPHKH B COOTBETCTBHH C TONMY3a0bITbIMHU YK€ PEKOHCTPYKITHAMH Berenepa; nmpu takom
UX TIOJOKEHHH COOTBETCTBYIOIIME MaIeOMArHHTHbIE TPAEKTOPUH COBMECTHIHCH MEKIY coOOH NpakTHUecKH
UICAIBHO (PHCYHOK 7, B).

‘r .@;’,E, PUCYHOK 7. Tpaekropun
.I?u, 'j " JBHKEHHsT TIOJIIOCA  OTHOCHTE/IbHO
A ..j:‘l_/ ; KOHTHHEHTOB IIPY MX COBPEMEHHOM

‘ L /f pacnonoxkenun: (a) - CeBepHOro
OTHOCHTeNIHO EBponsl u CeBepHOH

X Amepukn, (6) -  TOxmnoro

3 OTHOCHTEJIBHO Adpuku U FOxHOH

q Amepuku. (B) - T€ XKe& TPacKTOPHH,

o HO IpH COBMELIEHHH
NPHATIAHTHYECKUX 4acTel

KOHTHMHEHTOB B COOTBETCTBUH C PEKOHCTPYKIMAME Berenepa.



Tem BpemeHeM HakalIMBaIWCh U HOBBIE JaHHBIE O CTPOCHHH jHA OKEaHOB. bbuia JeTalbHO 3aKapTHpOBaHa
rmodanbHasi (T.e. OXBaThIBAIOLAS Bech 3eMHOH MIap) cHcTeMa CpeAMHHO-OKeaHHYecKHX XpeOTOB U
pacrojaralomuxcs B nepuQepuyeckux 4acTsaX OKeaHOB TTyOOKOBOTHBIX kelo00B, ¢ KOTOPBIMU CBSI3aHbI PaiOHBI
aKTHBHOTO BYJIKaHH3Ma H 3emuieTpaceHui. [Io rpebHIo cpeHHHO-OKEaHHYECKOTo XpedTa MPOXOAMT IIyOoKast
IpofoNbHAsT TpelldHa - pPHQPT - HaT KoTopolt ¢HKCHpyeTCsl TOCTOSHHBIM MONIHBIH TeruioBoi Tok. C
rmyOOKOBOJTHBIMHU XKeJIOOaMH ke CBSI3aHBI CHITBHBIC OTPHIATEIbHBIC TPABUTALIMOHHBIC aHOMAIIHY, O3HAYAIOIIHE,
4T0 JehHIET Macchl BHYTPH kelo00B (KOTOpBIC HAIONHEHBI BOJOH - BEIIECTBOM MeEHEe TIUTOTHBIM, HYeM
OKPYXaIOIHE HUX TOPHBIE TIOPOJNbl) HE KOMIIEHCHpPYETCS H30BITKOM Macchl Ha ux gHe. [lockonbky »xemoba He
UMEIOT "TsKeoro" jJiHa, TO OHO, B COOTBETCTBHH C U30CTa3Hel, AOMKHO ObUIO Obl "BCIUIBIBATD", TUKBHAUPYS TEM
caMbIM keJIo0 KaK TaKOBOH; a pa3 3TOro B JIeHCTBHTENBHOCTH HE MPOUCXOAMT, TO JOJIKHA CYLIECTBOBATh HEKasd
UHasl, HerPaBUTAMOHHAS CHIIA, YJIEP)KHUBAIOLIAS JKET00 B IIPOTHYTOM COCTOSHUH.

B 1962 I'. Xecc cyMMmHpoBal 3TH JaHHBIE, CQOPMYJIHPOBAB CBOIO THIIOTE3y pa3pacTaHus (CIpeUHra)
okeaHudeckoro aHa. OH TPEANONOXKHI, YTO B MaHTHH IIPOMCXOIUT KOHBEKLUMS - TEIIOBOE IMepeMelINBaHHE
BewecTBa (mogpobHee 00 »TOM - uyTh jaanee). lopsiuee, 4aCTUYHO pACIUIABIEHHOE MAHTHHHOE BEMIECTBO
[IOJTHUMAETCAd Ha TIOBEPXHOCTh MO pHGTOBLIM TpEUMHAM; OHO TIOCTOSHHO pa3ABHraer kpad pudrta H
OJTHOBPEMEHHO, 3aCThIBas, HapalMBacT WX U3HYTpH. [IpH 3TOM BO3ZHHKAIOT MHOTOYHCIEHHBIE METKO(MOKYCHBIE
3eMIIETPSACEHHS (C 3MHLECHTPOM Ha IIYOMHE HECKOIbKO JECATKOB KHIIOMETPOB). Xecc mUcal: "DTOT IMpolecc
HECKOJIbKO OTJIHHaeTes OT Jpeida MatepukoB. KOHTHHEHTHI He TIPOKTANBIBAIOT ce0e MyTh CKBO3b OKEaHHUECKOE
JIHO TIOJ BO3JCUCTBHEM KAKOW-TO HEBEIOMOM CHJIbl, & IIACCHBHO IJIBIBYT B MAaHTHHHOM MAaTEpHAIE, KOTOPbIA
oJHUMAaeTcd BBepX moj rpebHeM Xpebra W 3areM pacmpocTpaHseTcs OT Hero B o6e cTopoHbl” CpeawHHO-
okeaHn4eckull xpebeT, TakHM 0Opa3oM, SIBJISETCS IPOCTO-HAIIPOCTO MECTOM, [JI¢ Ha IIOBEPXHOCTh IIAHETHI
BBIXO/IUT BOCXOSIIMI KOHBEKUMOHHBIM TOK, KakMe€ MOXXHO HaAOMOIaTh B KACTPIONE, IE BAPUTCA KHUCENb WITH
JKUJIKas Kallla; MaTepHK ke (B paMKaX TaKOH aHATOTHH) ABISETCS MEHKON Ha 3TOM KHCeJe.

Ecnu Ha cpeIMHHO-0KE€aHUYECKUX XpeOTax MOCTOSHHO o0pa3yeTcsl HOBasi OKeaHHYecKasi Kopa, TO JOIKHO OBITh H
MECTO, T€ TPOUCXOJMT OOpAaTHBIM IIpolecC - BEb CyMMAapHAad-TO TOBEPXHOCTH TUIAHETHI HE YBEITUYHBACTCA.
MecTtoMm, rae Kopa YXOAUT 0OpaTHO B HEKOT/Aa MOPOJMBIINYIO €€ MAHTHIO, U SBJISIOTCH MTyOOKOBOJHBIE JKeI00a.
IMeHHO mpoaoIbHOE JaBICHHE MOCTOSHHO pacIIUPSIOUICHCS OKeaHHUECKOH KOpBI U ABIIAETCS TOH caMoif cuIoi,
YTO YAEPXKUBAET kenoda B MPOrHYTOM COCTOSHMHM M HE JaeT HMX AHY "BCIUIBIBATBH'. JHEPrHSA K€ HAIPSKCHHH,
BO3HHKAIOIIUX, KOrJa TBEPAAsA KOpa BABUIACTCA B JIMIIb YACTHYHO PACIUIABICHHYIO MAHTHIO, BBIICIIAETCS B BH/IE
rmy0oko¢OKyCHBIX 3eMieTpsCeHHH (¢ 3muieHTpoM Ha [iyOuHe no 600-650 kM) ¥ H3Bep)KeHHH BYIKAHOB
(pucyHok 8).

PUCYHOK 8. (a) - pa3nBuxeHHe TUTOCHEPHBIX MIHT ¢ "BHAasHHbIMH" B HHUX
KOHTHHEHTAMH B pPE3YJIbTAaTE€ KOHBEKTHBHbBIX TOKOB B MAaHTHH, BbIXOIAIIHX Ha
TIOBEpPXHOCTh B pHGTOBOH 30HE CpeAHHHO-OKeaHWdeckoro xpebrta. (6) -
[Togonsuranue JHTOCGEpHONH IUNIMTBI IOJ KOHTUHEHT C BO3HHKHOBEHHEM
BYJIKAHH3MA H IIIy00KO(DOKYCHbBIX 3eMIICTPACEHHIL.

W3 npencraBneHHii o0 okeaHCKOM [HEe KaKk O KOHBEHEpHOH JeHTe, BbIXoJalleil Ha
[IOBEPXHOCTh B PHMTOBBIX 30HAX CPEJIHHHO-OKEAHMUECKHMX XpeOTOB U 3aTeM
CKpbIBatollleiicst B IITyOOKOBOIHBIX KeTI00ax, CIea0Balo, YTO BO3pacT OKeaHHUECKOH
KOpbl TOJKEH YBETHYHBATbLCA [0 MEPE yIANCHHA OT pHPTa H TOCTHraTh MAKCHMYMa
Ha OKpaWHaX OKEaHOB. DTH IIpeANoNokKeHUs ObUlM OJecTdlle MOITBEPIKIEHBI
OTKPBITHEM Ha JTHE OKEaHOB TaK Ha3bIBAEMBIX I10JIOCOBBIX MAarHUTHBIX aHOMAJIUH.

_ o Eme B 1906 r. B.bproH, u3y4as OCTAaTOUYHYIO HAMAarHUYEHHOCTb HEKOTOPbLIX IIaB,
Ce )l T IS —rs
SN N YCTAHOBHWJI, 4YTO OHA [POTHBOIOJIOXKHA IO HAMPABICHHIO COBPEMEHHOMY
\%‘\.\ (y ~ TCOMArHMTHOMY [OIIO. BrociencTBiHH OBUTO YCTAHOBJIEHO, YTO CIY4aW TakoH
== o0paTHOM HaMarHWYEHHOCTH - SIBIEHHE JIOCTAaTOUHO PACHpPOCTPaHEHHOE; [IPH 9TOM
OHA SIBHO CO3/a€TCA HE KAKHMH-TO OCOObIMH CBOWCTBAMM CaMHUX OTHX H3BEKEHHBIX MOPOJA, a OOpaTHOMH
[OJIAPHOCTBK) MATHUTHOTO MOJIA 3eMJH B MOMEHT HUX OCThIBaHHA. OKa3anoch, 4TO O0pameHust (MHBEPCHH)




reoMarHuTHOro mnosisi, kKoraa CeBepHbl M IOkHBIH IOJIOCA TOCTOSHHOIO MarHHTa (KOHM SIBISieTCS 3eMIIs)
MEHAIOTCS. MECTaMH, IPOHCXOIAT peryjispHo. B Hauaie IecTHAecAThIX TOAOB B pe3ylbTaTe OIpejeseHus
abCOTIOTHOTO BO3pacTa COOTBETCTBYIOIIHX JIaB KalWii-aproHOBBIM METOAOM Oblia pa3paboTaHa IIKalla HHBEPCHH
I€OMarHUTHOTO IIONS, COCTOSINAs M3 4YEPEAYIOIHUXCH 30X HOPMAIbHOH (T.e. TaKOH 3Ke, Kak B HAllM JHH) H
oOpaTHOM TOJAPHOCTH; IIKada 3Ta CTala OCHOBOH /Ui TPHHUHIHMAILHO HOBOrO pa3jieia crpaTHrpadpuu -
MarHuToCTpaTurpaguu.

[TonsiTHO, uTO OOpasyronmecs B PHPTOBBIX 30HAX MOPOJBI OKCAHHYECKOH KOpblI IpPH CBOEM OCTHIBAHHH B
COOTBETCTBYIOIUHE SIIOXH MOIAPHOCTH TOXe AODKHbI ObUTH MpHOOpETaTh, COOTBETCTBEHHO, HOPMAJIBHYIO MITH
00paTHYI0 HAMarHHYeHHOCTh. HaMarHHuyeHHOCTh 3TV, KaK BBIACHUIOCH, MOXKHO H3MEpATh HPAMO ¢ OKeaHCKO
ITOBEPXHOCTH, HE Mpuberas K anaai3y caMoro JOMHOro BemecTBa. B 1963-64 ronax He3aBHCHMO Apyr oT apyra JI.
Mopmu, ®. Boiin u J.Mb>Tbi03 mpeackasaid, 4TO IPH CIOPEIMHIC OKCAHHYECKOrO IHA HA HEM JIOJDKHbI
00pa30oBBIBATHCA TIOJIOCH! TTOJIOMKHTEIIBHBIX H OTPUIATSIIPHBIX MAarHHTHBIX aHOMAIUM, napajljiebHbIC CpequHHO-
OKECaHHUYECKHM XpeOTaM U CHUMMETPHYHbIC OTHOCHTEIILHO HHUX; IMPH 3TOM LIHPHHA TAaKHX IOJOC JOJDKHA ObITh
IPONOPUHOHANTEHA JUTHTEIBHOCTH COOTBETCTBYIONIHX JI0X MONAPHOCTH. Bce »TH mpejacka3aws IONHOCTHIO
MOJTBEPHIHCh, H ¢ TOM MOPBI POJHIACH €lUe OJlHA aHATOTHSI: OKEaHCKOe THO - 3TO MarHHTO(OHHAs JIEHTa, Ha
KOTOPOH 3aIIMcaHa UCTOPHSI MAarHUTHOTO TOJIsL 3eMITH (PUCYHOK 9, a)

HekoTopoe BpeMms crycTs B pe3ynbTare IIyOOKOBOJIHBIX OypeHMI ObUTH MoIyderbl 00pa3ibl KaKk H3BEPIKEHHBIX
IIOPOJl OKECAHHYECKOH KOpbl (IPHTOAHBIE Ul OIpedeleHHs HX abCOMIOTHOTO BoO3pacTa), TaK H JIEXallHX
HEMOCPEJCTBEHHO Ha HHX OCAJOYHBIX CIIOEB ¢ HCKomaeMbiMH. KapTuna mpuoOpena moNHyO 3aBEpLUIEHHOCTb:
BO3pacT OKEaHHYECKOH KOpbl, HAIPHMEP, B ATTaHTHYECKOM OKEaHE JAeHCTBHTENBLHO MOCTEIIEHHO YIPEBHAETCS OT
IIOYTH COBPEMEHHOTO Y pH(Ta 10 panueropckoro (170 miH. neT) y nobepexnsa ceBepuoii AMepHukH. [Ipu sToM HE
B OJJHOM OK€aHe HE YAAIoCh OOHAPYXKHTh KOpbl 0oJiee ApeBHEH, UeM IOpCKast; 3TO MOJHOCTBK) COOTBETCTBYET
IPEAIIONIOKEHHIO, UTO BCS OKEAHMUECKast KOpa cO BPEMEHEM BO3BpAlLAETCs B MAHTHIO - IIYTEM €€ IIOTJIOIICHHS B
rmyOOKOBOHBIX Kenobax (pHCcyHOK 9, 6).

PUCYHOK 9. (a) - aHoManWu BeIWYHHBI HaANPSHKEHHOCTH
MarHuTHOTO moJys B patioHe CpeAuHHO-ATIAHTUUYECKOTO XpedTa;
(6) - kapra 3HaYeHH# KapTa Bo3pacta qHa CeBepHOH ATIAHTHKH.

CripeIMHT OKeaHHYeCKOTO JIHA - 3TO OJIMH U3 "KUTOB", Ha KOTOPBIX
CTOUT TOCTOJCTBYIOIIAS HBIHE B T'€OJIOTMH KOHIICTIIHS TEKTOHHUKH
nutochepHbIX IMT. M3 MHOrMX €¢ acmeKToB Hac 31ech OymeT
HHTEpECOBAaTh JIHLIL PHCYEMas €10 KapTHHA TEPEMEUIEHUs |
B3aUMOPACIIONOXKEHUS KOHTHHEHTOB B  Pa3IMYHbIE I[I€PUOIBI
npouuIoro - w00 HMMEHHO OSTH MepeMelleHUS B 3HAYHTCIIBHOH
CTEIICHH OTpEENIeT XapakTep KIUMaTa COOTBETCTBYIOMIEH STOXH.
I'maas Ha pexkoHCTpyKumH (pucyHok 10), MbI BUIUM, YTO MaTepHUKH
MoryT "crnumaThcs" B OOLIMpHBIE KOHTHHEHTATBHBIE MAaCChI
(I'ounpana, IlaHres), KOTOpble 3aTeM pacKajlbIBAIOTCS Ha
OTNebHbIE (ParMeHThl; HEKOTOPhIE M3 HUX BHOBb CTATKHBAIOTCS
Mexay coboit (Asus u HMunmoctan), u Tak pamee. Boszumkaer
€CTECTBEHHBIN BOIIPOC: ABJAETCH JTH 3TO JABMIKCHHE OECCUCTEMHBIM,
"OpPOYHOBCKHM", 158051 OHO ompeaeIsieTcs HEKUMHU
3aKOHOMepHOCTSAMH? M 31ech HaM NMPUIETCA BEPHYTHCS K BCKOIB3b
YTIOMSIHYTOM BBILLE [IPONECCY MAHTUHHOM KOHBEKIIMH.

Ipesxae Bcero - 94To TaKoe KOHBEKITHSA BooOme? BOT MBI IOCTaBHIH
Ha [IIUTY 4allHHUK; 4epe3 HEKOTOPOE BpeMs IIPHIOHHBIHA CIIOH BOIBI
HarpeBaetcss OT KOH(opku. Ilockonbky moboe BemecTBo mnpu
HarpeBe pacUIMpseTcs, 3Ta "IPHIOHHAs BOJMA" HAYHHACT 3aHUMATh,




P TOM K€ Bece, HECKOJIBbKO OonblmHi 00beM, a MOTOMY "BCIUIBIBA€T" HAa MOBEPXHOCTL - B COOTBETCTBHUH C
3aKOHOM Apxumesa. XO0JIOJHBIE U, COOTBETCTBEHHO, "TsKeNble" ITOBEPXHOCTHEIE CJIOM "TOHYT', 3aHUMAasi MecTo
BCIUIBIBIIMX Y MUCTOYHHUKA TeIJla; Tak oOpa3yercs KpyroBOpOT, HAa3bIBAEMbIH KOHBEKIIMOHHBIM TOKOM, KOTOPBIH
OymeT paboTaTh 10 TEX MOP. ITIOKA BCA BOJIA B COCY/IE HE IIPOrPEETCS IO OJIMHAKOBOU TEMIIEPATYPBI.

PUCYHOK 10. Ilonoxenne matepukos: (a) - 180 muH. neT Hazan, (6) - 135 mun. net nasaa, (B) - 65 MiH. et
Haza/l, (I) - COBpeMEHHOE.

ToT THD KOHBEKITHOHHOTO TMPOLECCA, KOTOPBIH Mbl TOJBKO YTO OIHMCAH, HA3bIBAIOT TEIUIOBON KOHBEKUHUEH; cam
XoI1 mpeamonaran, YT0 B MAHTUH MMEeT MEeCTO MMEHHO OH, OJIHAKO B IOcCjefHee BpeMs reodU3uKd OTBOJSAT
TJIaBHYIO POJIb HE TEIJIOBOM, a ¢a3oBoii koHBeKIMH. Jleo B TOM, UTO CYNIECTBYIOT U Jpyrue {IIOMHMO Harpena)
CIOCO0BI €CO3/1aTh B Cpejie apXHMEIOBBI CHJIBI TUIaBYYeCTH, KOTOPBIE TTOPOAAT KOHBEKIMOHHBIA TOK. BCHOMHEHM
onmucaHHbl B ['maBe 2 mpouecc rpaBUTALMOHHOH aubdepeHIMalid HeAp. BHYTpeHHHe CJIOM MaHTHH,
MOTEPABINHE IIPH KOHTAKTE € MOBEPXHOCTBIO Spa YacTbh "SAEPHOro” (60raTtoro xeme3oM) BeniecTBa, obnajaaroT
TIOHH)KEHHOH TUIOTHOCTBHIO U TIOJIOKHUTENBHON TJIaBYUECTHI0; BHEITHHE CIOM MAHTHH, HAPOTUB, YIUIOTHHIUCH B
pe3ynbTaTe BBIIIABKM H3 HHUX "JIErKoro", CHIMKAaTHOrO, BEIECTBA 3€MHOH KOpBI H 00JIafaioT OTpUIATEIbHOH
miaBydecThbio. ITo AeficTBMEM 3THX apXHUMEJOBBIX CHJI IUIaBYUECTH B MAHTHH U pa3BUBAIOTCS KpaiHE Me/JICHHBIE
(IOpsAIKA HECKOJILKMX CAHTHMETPOB B I'0J]) KOHBEKITMOHHbBIE TOKH.

O0beM BellecTBa, OXBAYECHHBIM KOHBEKIIMOHHBIM TOKOM, Ha3bIBalOT KOHBEKTHBHOH sucHKoH; Bechb 00BEM
TPEIOMIETOC YaHHUKA IPECTABIAET COO0M ¢AMHYIO0 AYCHKY, OJHAKO €CITH Mbl CTAHEM HArpeBaThb IMTUPOKHH Ta3
JIByMs yJAI€HHBIMHU JAPYT OT Jpyra ropejikamMu, TO y Hac BO3HUKHYT JB€ OTHOCUTEJIEHO HE3aBUCHUMBIE CUCTEMBI
[UPKYJSIUE BOJBI, B3aUMOIEHCTRYIOMINE MexXay coOol. Sueliku ObIBAIOT JBYX THIIOB - OTKPBITHIE U 3aKPBITHIE.
ITo KpasM OTKPBITBIX AYEEK IIPOHCXOAUT IIOBEM, a B LICHTPE - OIYCKAaHUE BEIIECTBA, TO €CTh B IIOBEPXHOCTHOM
CIIOE BEIIECTBO JIBHKETCA OT KPaeB K IIEHTPY, 4 B MPHIAOHHOM - OT LIEHTpa K KpasM: B 3aKpPbITbIX f4eHKax,
COOTBETCTBEHHO, Bce Hao0opoT (pucyHok 11).
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PUCYHOK 11. Bo3HMKHOBEHHE KOHBEKTHBHOH sYeikM B HarpeBacMol >KMAKOCTH; CTpeJIKaMH YKa3aHO
HampaBlcHHE TOKOB (cmpaBa - BUI cOOKY, ClieBa - BHI CBEpXY). (a) - gueiika OTkpbITOro Tuma, (0) - guehka
3aKpBITOTO THIIA, (B) - IBySTYCHCTas KOHBEKIIHA - JBe SUYeHKH OTKPBITOTO THIIA.

JlutocdepHbie INTHI ¢ "BIASHHLIMH" B HUX KOHTHHECHTAMH OKAa3bIBAOTCSA BOBJICYCHHBLIMH B JIBHXKCHHE BEIICCTBA
MaHTHH B MIOBEPXHOCTHOM CJIOE KOHBEKTHBHEIX Y€€k, U MEePEMEINAIOTCs BMECTE ¢ HUM (MAHTHHHBIM BEILECTBOM )
oT obnacTeil ero mogbeMa K o0MacTAM ONMyCKaHHS (B KAaCTPIOJIE ¢ KUIISIIIIEM MOJIOKOM - SYeHKe 3aKphITOro THIIA -
neHka cobupaeTcss y ¢TeHOK). B TosncTtocTeHHO# cdepruueckoit o0onouke (KaKOBOH ABISETCS MAHTHS TUIAHETHI)
JIHLIb [IBE CXEMbl OPraHH3alldd KOHBEKUHOHHOIO MpoIiecca MOTYT ObITb OTHOCHUTEJIbHO YCTOHYMBbI. OJHOH -
bonee mpocToi - OyIeT eAMHCTBEHHAS sTUeika, 0XBATHIBAIOIAs COOOI0 BCIO MAHTHIO, C OJTHUM TOIIFOCOM MOIheMa
BEIlIECTBA M OJHHUM € IMOJIOCOM €ro ONmycKaHus. B 3TOM ciydae KOHTHHEHTHI COOHpArOTCS BOEJAWHO BOKPYT
MOJTFOCA OMTYCKaHHS, 0CBOOOXKIast BOKPYT TOJTHOCA MOABeMa "ycToe" - OKeaHCKoe - TMONylapye; Takas CHTYallus
CYIIIECTBOBAJIA, HAIpUMEP, BO BpeMeHa [lanren.



Hpyras - 6onee cnoXkHas - cxeMa AeHCTBYET B HAIIM JHH. JTO Napa OTKPBITBIX sUEEK THIA "JIOCKYTOB TEHHHCHOIO
Ms4a" - OYeHb TOYHOE M HarlsiHOE OlpesesieHue. TeHHHUCHBIM M4 COCTOUT U3 JBYX IIOJIOBMHOK, COEMHEHHBIX
MeKy cOOOH TaK, 4TO COCAMHSIOMIMN HX OB BOJIHOOOPA3HO H30THYT OTHOCUTEIBHO 3KBATOPA ABYMS IPeOHIMHU U
IBYMsi NOXOHMHAMM; JIOCKYTBl TE€HHUCHOTO Msiya (B OTIMYHE OT [ETCKOIO DPE3MHOBOTO) BBITSHYTHL, M HX
[pONONBHBIE OCH B3aUMHO TEPHEHIUKYSIPHBI (CM. pHUCYHOK 12). 30HY noxbeMa BeIecTBa, SIBISIONIYIOCS
OTHOBPEMEHHO M TI'PaHHLECH MeXIy THMH siueiiKkaMH OTKpBITOTO THIA - TOT CaMblii BOJIHOOOpA3HO M3OTHYTHIH
"WoB" - ¥ COCTABISIET II100AJIbHAS CUCTEMA CPEANHHO-OKEAHHUECKUX XpeOTOB. 30HAMH K€ OIYCKaHHUsI IIpU TaKOH
CXEME SIBISIFOTCA IIPONOJIbHBIE OCH siyeeK (0oJiee WM MEHEE NEPHNEHAMKYJSIpHbIE APYT Ipyry), BAOIb KOTOPBIX
JOJDKHBl BBICTpaMBAThCs [BE LEMOYKM MaTepukoB. IIpuMepHo Takass KapTHHa M Habmogaercss Ha 3emie B
HaCcTOsIIIIee BpPeMsi: ONHY TPYIIy MaTepukoB obpa3yioT Adpuka, EBpasus u ABcrpanus, npyryto - CeBepHas H
IOxuas Amepuka u AHTapkTuzaa. (3aMeTUM, YTO B IPHHUMIIE BO3MOXXHA M TaKas JABYXbSYCHUCTas KOHBEKLHS,
KOTJa IpaHHuUa MEXTY s4eHKaMU [OJHOCTHIO COBMATACT € SKBATOPOM IIIAHETHl, OJHAKO 3TO OyIEeT MIpOCTO
YaCTHBIH CITy4yal KpalHe Manoro HCKpuBJieHHs "mea'.)

PUCYHOK 12. (a) - T¢HHUCHBIM Ms4, COCTOALIMHA M3 JBYX
JIOCKYTOB; (0) - cXeMa MOBEPXHOCTH IUIAHETHI, UMEIOLICH JBe
KOHBEKTHBHbIC SYEHKH: "IIOB" - JHHHS IIO0JheMa MaHTHHHOTO
BEIIeCTBA  {(CpeMHHO-OKeaHHYecKHe  XpedThl),  MaTepUKH
BBICTPAUBAIOTCA BJOJIb JHHHH OIyCKaHHA MAHTHHHOI'O BELISCTBA
(ocH KaXI0ro W3 JIOCKYTOB); (B) - MOBEPXHOCThH COBPEMEHHOMN
3eMid (3alITPHXOBAH aMEPUKAHO-aHTAPKTHYECKUH "TOCKYT").

Ilpu OIHOSHEHCTON KOHBEKIIUH ITOJIOKEHHE MOJTIOCOB MOIBEMA U
OIlyCKaHHs BelllecTBa Bcerja OyAeT HeCKOJIBKO OTIHYaThCs OT
UAeanbHOrO  (TOYHO 1O  JUaMeTpy IUIaHEeTBl); TaMm, TIJe
COCIMHAIOME HUX "MepuaHaHbl’ OyAyT CcaMbIMH JUIMHHBIMH,
obpasyetcss 3acToiHas 001acTh, B KOTOPOH BELIECTBO HE TEPSET
Kemeza W [OTOMY  [OCTENEHHO — OKAa3bIBACTCS  TSOKEIEE
oKpyXkatolmel ero cpensl. Yepes HeKOTOpoe BpeMs OHO
"mpoBayMBaeTcs” BIIyOb MaHTHH, CO3[1aBass BTOPOH IIOJIOC
OIIYCKaHWsl, M TIIpeBpainas KOHBEKIMI0 B JBYXBAYECHCTYIO.
JIByxbadeHucTass KOHBEKLHMS IIOCTCINEHHO ocialuseTcs U 3aTeM
MNEPEXOJIUT B OJHOSHUEHCTYIO (O7Ha M3 s4ueeK Kak Obl "chemaer”
BTOPYIO), U KOHBEKIIMOHHBIH ITHKI HAa4yMHAETCA 3aHOBO. Takum
o0pa3oM, B3aUMOpACIONOKEHHE KOHTHHEHTOB ompepenseTcs (azolf KOHBEKIIMOHHOTO IHMKJIA B MAaHTHH - H
HaoOOpOT: ¢aza KOHBEKIHMOHHOTO LUK, HUMEBIIAs MECTO B HEKYIO TE€OJOTHYECKYIO DIIOXY, MOXET OBITh
OTpEENeHa MCXO0As M3 B3aUMOPACHONIOKEHHS KOHTHHEHTOB, PEKOHCTPYHPOBAHHOIO MaJ€OMArHUTHBIMH,
[aNCOKTUMATOIOTHYECKUMU U Jp. MeTOaMH. [[OHATHO, 4TO BCE 3TH MU3MEHEHHsI BECbMA CYLIECTBEHHO BIUAIOT HA
KITUMAaT COOTBETCTRYIOIIEH 3II0XH, a Yepe3 Hero - Ha pyHKIHOHUpOBaHUe ee Ouocdepsl.

4, Hponcxowe}me JKU3HH: a0HOreHe3 H HAHCTICPpMHA. anepumcﬂ. I'eoxuMuueckHii moaxog K npoﬁ.ﬂeme.

3aBepIHB pazjiel, MOCBALIEHHBIH YBOMIONMH caMoi 3eMIIM, Mbl TIPHCTYIIaeM Telepb K H3YYEHHIO 3BOJIOIHH
*xu3HH Ha Hell. Cpa3y OroBOprOCh: 1 He COOMPAIOCh 3/IeCh HHU YIIIyOnaThes B AeOpH ollpeieleHuid TOT0, YTO TaKoe
"XH3HB", HU 00CYX/IaTh YHCTO XHMHUYECKHE ACTIEKThI 3TOTO SBJICHUS - TO YBeJO OBl HAC CIHIIKOM JaJieKo OT
tembl crnierikypca [07]. Hawm mogxoa x mpoOneme xu3HH Ha 3emie Oyner cyrydo (QyHKITHOHAIbHBIM, H B €T0
paMKax HaM clieflyeT IPHHSATH OJIHO aKCHOMATHUYECKOe YTBEPIKICHHE: IBOMIOLUS OHochephl U COCTABNISIONINX €€
9KOCHCTEM HJET B IIEJIOM B CTOPOHY BO3HHUKHOBEHHS Bce Qoliee COBEPIICHHBIX, T.€. YCTOHYHBBIX U SKOHOMHBIX,
KPYrOBOPOTOB BellecTBa U dHepruu. CoBepllieHCTBOBAHUE LIMKJIOB HAMpPaBJIEHO Ha TO, YTOOBl MUHHUMH3HPOBATH



6C3BO3BpaTHBIe oTEpHU OHMOJIOTHUECKHX CHCTEM: DJKOCHCTEMA CTPEMHUTCHd TIpCIATCTBOBATL BBLIMBIBAHHIO
MUKPOIJIEMCHTOB H 3aXOpPOHCHUIO HEOKHCIICHHOI'O YITIEpOJd, IICPEBOJIUTH BOAY U3 IIOBCPXHOCTHOI'O CTOKa B
[IOJ3EMHBIN, U T.X. HOSTOMy C o6mennaHeTapH0ﬁ TOYKH 3pC€HHUSA XH3Hb CICAYCT pacCMaTpHBATH KakK criocod
CTa6IrIJ'IHTSaU,IrIIrI CYIMCCTBYOMIUX HA INTAHCTC TCOXUMHAYCCKUX HHUKIIOB.

Uro ke KacaeTcs IPOUCXOKIACHUS JKU3HU Ha 3eMIe, To 00BIYHO IpobleMy 3Ty, ene co BpeMeH 3. ['exkens (1866),
CBOJIAT K YUCTO XUMUYECKOH 3aj1aue: KaK CHHTE3UPOBATh CIIOXHBIE OPraHUYECKIE MAaKPOMOIIEKYJIBI (IIPEXKIE BCETO
- OCJIKM U HYKJIICHHOBBIE KHCJIOTBI) M3 MPOCTHIX (METaHa, aMMUAKa, CEPOBOJIOPOJA U TIP.), KOTOPbIE COCTABIAIH
nepsuuHyo atMoctepy 3emnn. CrneayerT 4ecTHO NMPHU3HATH, 4TO Jaxe 3Ta, B 0OIIEM-TO TeXHHUecKas, 3aj1ada
ype3BbIUYAiHO Jajicka oOT CcBoero paspemicHus. B nBanuateie toasl AWM. Omapun u Ik, XonuehH
HKCIEPUMEHTANBHO TIOKa3ald, YTO B pPacTBOPax BbLICOKOMOJEKYISPHLIX OPraHHYECKHX COCIUHEHHH MOTYT
BO3HHKATEH 30HBI NOBBINIEHHOW WX KOHIEHTPAIHH - KOallepBaTHBIE KaIlId - KOTOPBIE B HEKOTOPOM CMBICIIE BELYT
ceba MoMOOHO KHBLIM OOBEKTAaM: CaMOIPOU3BOJIBHO PpAaCcTYT, JETSTCS W OOMEHHBAIOTCS BEIIECTBOM C
OKpYKalolllel MX JKHAKOCTHIO Yepe3 YILIOTHeHHYIO TOBEpPXHOCThH pasznena. 3areM, B 1953 rony, C. Munnep
BOCIIPOM3BET B KOJOE Ta30BBI COCTaB INEpBUYHOH aTMocdepsl 3emMiiu (MCXOIS M3 cOcCTaBa COBPEMEHHBIX
BYJIKAHHYECKHUX Ia30B), U IIPU [TOMOIIU 3JEKTPUUECKUX pa3psii0B, HMHTHPYIOIIUX I'PO3bI, CHHTE3UPOBAJ B HEH psan
OpPraHUYECKUX COEMHEHUI - B TOM UHclie aMHHOKUCTOTEL. Uepes HekoTopoe Bpems C. Pokcy yaanock COeUHUTH
[IOCJIETHUE B KOPOTKHE HEPETYISIPHBIE LU - Oe3MaTPHYHBIA CUHTE3 ITOJIHIENTHAO0B; [I0J00HbIE TIOTUIICIITHHEIE
UENH OBITA IOTOM pEalbHO HaWACHBI, CPelH IpouYed IpOCTOH OpraHUKH, B METEOPHUTHOM BELIECTBE. JTHM,
COOCTBEHHO FOBOPS, H HCUYEPIBIBAIOTCA peabHbIe YCIEXH, JOCTUTHYTLIE B PAMKAX KOHUETIHH abHOTeHe3a - eCITH
HE CYHTaTh TOro, 4TOo OBUIO SCHO OCO3HAHO MO KpaitHell Mepe onHO GYyHIAMEHTATbHOEe OTpaHHUYEHHE Ha
BO3MOXHOCTh CUHTE3a "XKHUBBIX" (T.€. OMOIIOTHYECKH aKTHBHBIX) MAaKPOMOJIEKYJ U3 00Jee MPOCTHIX OpraHUdeCcKUX
"KHPITHYHKOB".

Jleno B TOM, YTO MHOTHE OpPTraHHYECKHE COCJHHEHHS IPEACTaBIAIOT COOOH CMeCh JIBYX TaK Ha3bIBAaeMBIX
ONTUYECKUX HM30MEPOB - BEIIeCTB, HUMEIIMX COBEPIIEHHO OJWHAKOBbIE XHUMHUUYECKHE CBOMCTBA, HO
pa3IHUaAOIIHIXCA TAK HA3bIBAEMOHN ONTHYECKOH aKTUBHOCTBHIO. OHH MO-pa3HOMY OTKJIOHSIOT JIy4 IOJAPH30BAHHOTO
CBETa, NTPOXOJIAIIMH Yepe3 WX KPHUCTATILI UITH PacTBOPEL, H B COOTBETCTBHH C HANPABICHHEM 3TOr0 OTKIOHEHHS
Ha3BIBAKOTCS TPaBO- HITH JIEBOBPAIIAIOIIMMHU; CBOMCTBOM 3TUM 00TaarOT UL YHCTHIE H30MEpHI, CMECH JKe HX
ONTHYECK! HEAKTUBHBI. SBICHHE DTO CBS3BIBAIOT ¢ HAJIMUMEM B MOJEKYJIE TaKMX BEIIECTB TaK Ha3bIBAEMOTO
ACHMMETPHYHOIO aToMa YIJIepoJia, K 4YEThIpeM BAJICHTHOCTAM KOTOPOr0 MOIYT B Pa3sHOM TOpAIKE
IIPHCOEIHHATBECA UYETHIPE COOTBETCTBYIOMIMX paaukana (pucyHok 13). Tak BOT, 3TH XHMHUYECKH HJICHTHYHBIC
BelllecTBa, Kak BbiAcHUN eme B 1848 r. JI. IlacTep, BOBce He SABIAIOTCA TAKOBBIMH JJIS JKUBBIX CYIIECTB:
IIECHEBbIM TrpuO NEHUUHIIIHYM, pa3BHBAsChb B CpeJlc U3 BHHOTPAJHOH KHCIOTHL, 'MoOenaer”’ JHIb €€
IIPaBOBPAIIAIONTHH H30MEp, a B cpeJie U3 MOIOYHOM KHUCIIOTHI - JIEBOBPAIIAONTHH (HA 3TOM, KCTAaTH, OCHOBAH OJIUH
U3 METOMAOB pa3JielleHHd OINTHYECKHX H30MEpOB), UENOBEK JIerKo OmpeJeNseT Ha BKYC H30MEPHEl MOJIOUHOH
KHCIIOTEI,

PUCYHOK 13. (mpomymien) "Jlesas" u "npaBas” MoNeKybl aTaHHHA.

Ceituac U3BECTHO, YTO Bce OENKM HA HAIICH IMIaHeTe MOCTPOEHbI TONBKO U3 JIEBOBPAINAOIIUX AMHHOKHCIIOT, a
HYKJIEMHOBBIE KHUCIIOTH - M3 IPaBOBpALAIOMIHX €axapoB; 3TO CBOHCTBO, HA3bIBa@MOE XHPAJIIbHOH YHCTOTOMH,
CUHMTAETCH OAHOH W3 (pyHIaMEHTaNbHEHIIHX XAPAKTEPUCTHK XHBOrO. A TOCKOIBLKY TMPH JTHOOOM a0HOTCHHOM
CHHTe3e (HampuMep, B anmapaTte Mumiepa) oOpa3yromnecs aMHHOKUCIOTE! OyIYT COCTOATH U3 NPHOIHU3ZUTENLHO
paBHBIX (IO TCOPHH BEPOSTHOCTEH) JOJEH MpaBo- U EBOBPAIIAIOIIHX H30MEPORB, TO B MANbHEUINEM - IPU CHHTE3E
U3 3TOTO "ChIpba" O€JNKOB - MEPe]l HAMH BCTAHET 337a4a: KaK XUMHYECKUMH METOJAMH Pa3/IeNIUTh CMECh BEIECTB,
KOTOpHIE M0 OIpeAc/ICHHIO XHUMHYecKH HJAeHTHYHBI? (He 3pa onTHYeckol aKTHBHOCTHIO 00JIanaroT JIMIIE
IIPHPOJIHBIE caxXapa - H HH OJHH W3 CHHTETHYECKHX, a YIOMSHYTHIE BBIIIEC IMOJHIENTHIB H3 METEOPUTHOrO
BEIIECTBA COCTOAT U3 PABHBIX JIOJICH MPaBO- U JIEBOBPAIIAIONIMX aMHHOKHUCIIOT. )

Mexny TeM, fake yCIenrHbld CHHTe3 "JKUBBIX" MAaKpOMOIIEKYI (10 KOTOPOTO €Ille, 4TO Ha3bIBaeTCA, "ceMb BepCT -
u Bce necoM”) cam mo cebe npoldleMsl He pernaeT. JImg Toro, 4To0bI MAKpOMOIEKYIIBI 3apaboTalid, OHH JOJDKHBI
OBITH OPraHU30BAHBI B KJIETKY - IPHYEM HHUKAKUX BO3MOXHOCTEH JUIS "IPOMEXYTOUHOM IIOCAAKHU" B XOJ€ 3TOr0



HEMBICIIUMOH CJI0)KHOCTH "miepeniera” Bpoje Obl He IPOCMAaTPUBAETCs: BCEe TaK Ha3blBaeMble JOKIETOUHBIE (POPMBI
’KM3HH - BUPYCHI - ABJIAIOTCS OOJIMIaTHBIMH (T.e. 00sS3aTeNbHBIMH) BHYTPHIUIETOYHBIMH IApa3UTaMH, a I10TOMY
HaBPSLI JIK MOTYT SBJISThCA IIPEIIECTBEHUKaMHU KIeTOK. [IponacTs, oTaensiomas MoHel HabOp aMHHOKHCIIOT H
HYKJIEOTHZIOB OT NPOCTEHIIEH MO yCTpOHCTBY OaKTepHalbHOM KICTKH, B CBETE COBPEMCHHbIX 3HAHWH cTaja
KazaThcs elne 6osiee HelIpeo10JIMMOMH, YeM 9TO IPeACTaBsUIOCh B IPOLIUIOM BEKe.

M3BecTHa Takas aHAIOTHSA: BEPOATHOCTh CIY4YallHOIO BO3HHUKHOBEHHS OCMBICICHHOH aMHHOKHCJIOTHO-
HYKJICOTHTHOM  TMOCIIEOBATENbHOCTH COOTBETCTBYET BEPOSITHOCTH TOTO, YTO HECKOJBKO KHJIOTPAaMMOB
tunorpadgckoro mpudTa, Oyayun cOporeHsl ¢ Kpbllid Hebockpeba, crnoxarcs B 105-yio cTpaHHily pomana
"Boitna u mup". Abuorenes (B ero KjJaccHueckoM BHJE) Kak pa3 U mpeanosaran Takoe "cOpacbiBanue mpudra” -
pa3, 10 pa3, 10100 pa3 - ckONIbKO MOHATOOUTCS, IIOKA TOT HE CIOXHUTCS B TpeOyemyro cTpaHuily. Ceifyac BceM
MOHATHO, YTO 3TO MPOCTO Hecephe3HO: MOTpeGHOe TS 3TOr0 BpeMs (ero BIOJHE MOXHO pPacCuuTaTh) HA MHOTO
MOPSAKOB TIPEBOCXOAUT BPEMSI CYIIIECTBOBAHUSA Bcel Hamnei BceneHHoii (He 6onee 20 mupna net). B pezynbsrate
MBI OKa3bIBaeMcs Iepe]l HeH30eKHOH HeoOXOAMMOCTBIO TPH3HAThL MPAMOE BMEMIATeNILCTBO B 3TOT CIydaiHbIH
npolecc bora (TyT MOXHO NpHAYMaTh Kakue-HHOYb 3B(MEMHU3MBI, HO CYTh OT 3TOTO HE H3MEHHTCS); a pa3 Tak, TO
JlaHHas MpoOIIeMa, Kak JIETKO J0rajarbes, BOOOIIE HE OTHOCHTCS K cdepe Hayku. Takum oOpa3oM. moxydaeTcs,
YTO O KpailHe#l Mepe B paMKax UHCTO XMMHUECKOTO MOJAX01a mpobieMa 3apoiKAeHHUS JKU3HM MPUHITMIIHATIBHO
HepazpelmMma.

B kadyecTBe anbTepHaTHBBl aOHOTEHE3Y BBHICTYNANA KOHLCIIMS IAHCIICPMHH, CBA3aHHAs ¢ MMEHAMH TaKUX
BBIIAIONTAXCA yueHBIX, Kak [. [enemroneil, Y. Tommncon (topn Kenssun), C. Appennyc, B.1. Bepranckuii. It
HCCIleIoBaTeN M IoJIaralld, YTo HU3Hb CTOJb e BeYHa U IOBCEMECTHA, KaK MaTepHsi, U 3apObIlIH €€ MOCTOSSHHO
IYTENIECTBYIOT MO KOCMOCY:; APPEHHYC, B YACTHOCTH, J0Ka3all IMyTeM pacyeTOB MPUHIUIHAIBHYIO BO3MOXKHOCTh
nepeHoca 6aKTepHaIbHBIX CIOp C MIAHEeTH! Ha IUIaHeTy MOJ AeHCTBHEM JaBIeHHs CBETA; Mpearoiarajioch TaKkke,
YTO BEIIECTBO 3eMIIH B MOMEHT ee 00pa30BaHHA W3 Ta30-MbUIEBOr0 oOmaka yxke Obulo "WHOHIIHpPOBAHO"
BXOJMBIIMMH B COCTaB IIOCIIEHETO "3apoAbIIaMH HKHU3HH".

Konnenimio maHciepMHH OOBIYHO YIIPEKAIOT B TOM, YTO OHA HE JaeT NPHHLUUIHAILHOTO OTBETa Ha BONPOC O
IYTSX IIPOUCXOXKICHUS SKH3HH, U JHIIL OTOABHUIaeT pelICHHE 3TOH IpoOsieMbl Ha HeollpeesleHHbIH cpok. [Ipu
3TOM MOJYAJTHBO IIOApa3yMeBaeTCsA, UTO >KHM3Hb JOIDKHA OblIa IPOH3OHTH B HEKOH KOHKPETHOH Touke (HJIH
HECKOJIBKMX TOYKax) BceneHHOH, M manee paccensThCs MO KOCMHYECKOMY IIPOCTPAHCTBY - MOJOOHO TOMY, Kak
BHOBb BO3HHKIIME BH/bI )KHBOTHBIX M PAacTEHHH pacceyfiorcs Mo 3emile M3 paloHa CBOETr0 IPOHCXOXIEHHUS; B
TaKOH HMHTEePIPETallHd THIOTE3a IAHCIEPMHH JeHCTBHTEIBHO BBIITISIHT IIPOCTO YXOIOM OT pelleHHs
IIOCTAaBJIECHHOH 3a1a4yd. OHAKO NEHCTBUTENbHAS CYTh STOW KOHIETIIHH 3aKJII0YACTCSl BOBCE HE B POMAHTHYECKHX
MEXILUTAHETHBIX CTPAHCTBUAX "3apOJIBINIeH XU3HU", a B TOM, YTO JKH3Hb KaK TakoBas IIPOCTO SIBIIAETCA OJHUM H3
byHTaMEHTATbHBIX CBOWCTB MaTepHH, W BOIPOC O "IPOMCXOXKICHHH XH3HH' CTOMT B TOM XK€ PANY, 4YTO H,
HaIIpMMED, BOIIPOC O "IIPOUCXOMICHHUH IPaBUTALMH".

Jlerko BHIETH, UTO M3 JIBYX HCXOJHBIX TOJOXKCHHH KOHIICIITHH AHCIIEPMHH - BEUHOCTD H3HH H IIOBCEMECTHOCTh
€e pacmpocTpaHeHUs - GanbCHPHUIHUPYEeMbIM (T.€. IIPOBEPAEMBIM - CM. JOMOJHUTEIBHYIO TNaBy l-a) SBIACTCS
UL BTOpoe. OHAKO BCe MOMIBITKH OOHAPYKUTH JKHUBbBIE CYIECTBA (MM HX MCKOMAEMblEe OCTATKH) BHE 3€MITH, H
IIPeKIe BCETO - B COCTaBE METEOPUTHOTO BEIECTBA, TaK U HE Jalli MOJIOKHTEILHOTO pe3ynbrata. HeoqHOKpaTHO
TOSIBJIABIIAECST COOOIMEHUS O HAXOAKAaX CIICJAO0B JKU3HH HA METEOPHTAX OCHOBAHBI MIH HA OIIHOOYHOM
MHTEPIIPETAIHH HEKOTOPBIX OAKTEPHOTIOL0OHBIX HEOPTAHHUECKHX BKJIIOUCHHH, WIH HA 3arps3HEHHH "HeOeCHBIX
KaMHeH" 3eMHBIMH MHKPOOpraHu3MaMH. MeTEOpHTHOE BeIeCTBO OKa3aloch JOCTaTOYHO OOraThIM OPraHHKOM,
OJIHAKO BCSA OHA, KaK yxe ObL10 cKa3aHO, He 00JajaeT XHpPaIbHOH YUCTOTOM; 3TO MOCIHEAHEE OOCTOATENBCTBO -
BEChbMa CHUJIBHBIH JOBO/I MPOTHB MPHHIMITHAILHON BO3MOXKHOCTH CYIIIECTBOBAHHSA "MexX3Be3iHOM xu3Hu". Takum
oOpa3oM, 1o KpalHe#H Mepe ITOJIOKeHHE, Kacaroleecs ITOBCEMEeCTHOCTH PaclpOCTPaHEeHHs YKH3HH BO BceleHHO,
HE HAUUIO MOATBEPKIeHUSA. ITO 3acTaBIAET ¢/leaTh IPYCTHBINR BBIBOJ, YTO MAHCIIEPMHUS, TaK e KaK U abHOreHes,
HE J1aeT YJOBJIETBOPHTENILHOTO OTBETA HA BOTIPOC O BO3HUKHOBEHHHM XHU3HH Ha 3emuie [08].

PeayibHbIH IPOPHIB B 3TOH 001acTH 0003HAYMIICS JIHIID B nocienuue 20-25 jeT, H ¢Bsi3aH OH ObUT ¢ IPUITOKEHUEM
K NpoOsieMe BO3HUKHOBEHHUS KHM3HH TEOPHH CaMOOPraHH3YIOIIMXCS CHUCTeM. CaMOOpraHM3yIOLIEHCs Ha3bIBalOT



TaKyl0 CHCTeMy, KoTopas oOinafgaer crnocoOHOCTBIO KOPpEKTUpOBaTh CBOE€ IIOBeJEHHE Ha OCHOBE
IpeIIeCcTBYIOMIEro OMbITa (caM TepMHUH ObLI BBeeH B 1947 r. ogHuM U3 co3zjaarerneit kubepHeTHKH (GU3H0IOTOM
Y. Dwbn). Creayer cpa3y OrOBOPHTh, YTO MPU STOM OBUIO CTPOTO IOKA3aHO, YTO PACCMOTpEeHHE IpPOLECcCOB
pa3BUTHSA (B TOM HHUCIE - OHOJIOTHUYECKHX CHUCTEM H3 JOOHOJIOTHYECKHX) MPHHIMIIAAILHO HEBO3MOMKHO B paMKax
KJaccuuecko TepMoauHaMuku. Coznarens anbTepHATHUBHOW, HepaBHOBeCcHOH, TepMomuHamMukd K. Ilpuroxun
IIPOU3BEN HAYYHYIO PEBOIIOIMIO TeX ke IPUMEpPHO MaciTaboB, YTo B ¢Boe BpeMs HBIOTOH MM DHHIITEHH, H
PEBOIMIOLUA ATa €IIe OTHIOIb He 3aBepiicHa (nofpoOHee 000 BCEM 3TOM - CM. JOMOITHHUTENBHYIO TaBy 4-a).
Mexny TeM, BCe KpacHBBIE MOJENH IOCICIHUX JIET - pa3pylICHHE 3€pKaJbHOX CUMMETPHM C BO3HHKHOBEHUEM
xupanbHo# uncTtoThl B.M. [Nonbranckoro (1986), unu Gosee noapodHo paccMaTpUBaeMble Jaliee THIEPLHKIbI M.
O#irena (1982) - paboTaroT TONBKO B paMKaX IMPHTOXHHCKOH TepMoJWHaMHKU. MIMEHHO MO3TOMY Bce OHHM HE
UMEIOT OTHOIIEHUS K Kacchdeckomy abuoreHesy: ecnd ['exkens u OmapuH CBOAMITH OHONOTHIO K XHMHH, TO
bH3XUMHUK DHreH, Kak Mbl YBHIHM, B H3BECTHOM CMBICIIe CBOJIUT XHMHIO K OHOJIOTHH.

OifreH BBHIIBUHYJT KOHLEHIHIO 00pa30BaHHUs YIIOPSI0YEHHBIX MAaKPOMOJIEKY) U3 HEYNOPSAA0YEHHOTO BellecTBa Ha
OCHOBE MAaTPHYHOH DPEHPOAYKLH H €CTECTBEHHOro OTdOpa. OH HAYMHACT ¢ TOrO, YTO JApBHHOBCKUH IIPHHIMUII
ectecTBeHHOro otdopa (EO) - enWHCTBEHHBIH TOHATHBIM HaM CMOCOO CO3/JaHUs HOBOM HHpOpMaUMu (3TO
dusudeckas BeJIMYHHA, OTpakalollas Mepy YHOPSAIAOYeHHOCTH cucTeMbl). Ecnu  umeercs cucrema
CaMOBOCIIPOM3BOMISIIIUXCA €IHHHILl, KOTOpbIE CTpPOSITCSI M3 MaTepuala, IIOCTYHAIOLIEr0 B OrpaHHYEHHOM
KOJIMYECTBE M3 €AMHOTO HCTOYHMKA, TO B HEH ¢ HEH30EKHOCTBHIO BO3HHUKACT KOHKYPEHLHS H, KaK €€ CIEICTBHE,
EO. DpomonnoHHoe moBeneHue, ymnpanisemoe EO, OCHOBaHO Ha CaMOBOCIPOH3BEIECHUH ¢ "HHGOPMAIHOHHBIM
myMoM" (B Cllyuae 3BOJIFOUMH OHOJIOTMUECKHX BHAOB POJib "lIyMa" BHITOJHAIOT MyTaluu). Hamuuus 3THX ABYX
(U3HYECKUX CBOHCTB JIOCTATOYHO, YTOOBI CTAJO MPHHIUIHAILHO BO3MOXXHBIM BO3HMKHOBEHHME CHCTEMBI C
[IPOTPECCUPYIOIIEN CTEIIEHBIO CIIOJKHOCTH.

B stoM mnnaHe mnpeamecTBeHHHKOM OiireHa siisercs Oumoxumuk [.Kactnep (1966), mpoananuzupoBaBIIHi
IIOBEJIEHHUE CHUCTEMBI HYKIIEMHOBBIX KHCIIOT B pamMKax Teopuu HHpopMauuu. OH HpHIIeT K BBIBOJY, YTO HOBas
uHpopMaIsi BO3HHKAET B CHCTEME. TOIBKO €CIIH B HEH MPOHUCXOIUT chydaiiHblid BbIOOp ("METOIOM ThIKA") C
TOCTIEYIONIMM 3allOMHHAHHEM €T0 Pe3yJbTaTOB, a He I[eJieHaNpaBlIeHHbIH 0TOOp Hauiyudinero BapuaHta. B
IOCIEHEM CJIydae MOXKHO TOBOPHTH JIMIIb O peayd3aluy ToH HMHPOPMALMH, YTO 3all0XKeHa B CHCTEMY
H3HAUaJIbHO, TO €CTh O BBUIENCHHHM Yyxe HMerolelics uHdopManuu u3 "myma’. CamMa ke BO3MOXKHOCTH
BO3HHKHOBEHUS "HOBH3HBI" (T.€. aKTa TBOPYECTBA) OMPEIECIIACTCS CBOMCTBAMH MH()OPMALHH KAK TAKOBOM: KaK
6bu10 oKazaHo A.A. JlsmyHoBeM (1965), Ha Hee He pacpOCTPaHSIOTCS 3aKOHBI COXpaHEHHs], T.e. UHpopMalus, B
OTJIMYHE OT MaTepUH U IHEPTUH, MOXKeT OBITh 3aHOBO CO3/1aHa (M, COOTBETCTBEHHO, MOXET OBITh U 0€3BO3BPATHO
yTpaJeHa).

[oBopst 00 YCIIO)KHEHHM CHCTEMBI, HEOOXOJHUMO YHOMSHYTh BBIBOJBI €IlE OJHOTO OCHOBOIOJOMXHHKA
kubepHetukH, JIx. don Heitmana (1960), pemasmiero npoGieMy caMOBOCIIPOU3BEICHHUS aBTOMATOB. OKa3aioch,
CIOCOOHOCTh K CaMOBOCIPOH3BEICHUIO TPUHUHITHAJIBHO 3aBHCHT OT CJIOKHOCTH opranm3anuu. Ha Huzmem
YPOBHE CIIOKHOCTh SIBJIICTCS BBIPOMKAAIONICHCS, T.e. KK/l aBToOMaT CIIOCOOEH BOCIPOU3BOJHT JIHIIL MeHee
CIIOXHBIE aBTOMAThI. CyIIECTBYET, OJIHAKO, BIIOJIHE ONPEICIICHHBIA KPUTHUSCKHH YPOBEHD CITOKHOCTH, HAUHHASA ¢
KOTOPOrO 3Ta CKIOHHOCTb K BBIPONKACHUIO TepecTaeT ObiTh BceoOmiei: "CIOXKHOCTb, TOUHO Tak e, Kak H
CTPYKTYpa OPTaHHW3MOB, HHKE HEKOTO MHHUMAIBHOIO YPOBHS ABIAETCS BBIPOXNIAAIOIICHCA, & BBIIIC 3TOr0 YPOBHS
CTaHOBHTCS CAMOTIOICPXKUBAIOILEHCS WK JaXKe MOJKET pacTu'.

Hrak, Direny "Bcero-HaBcero” ocTaioch HAHUTH pPEAJIbHBIA KIace XMMHYECKHX PEaKLHH, KOMIIOHEHTB! KOTOPBIX
BeJTH Obl ce0st TOIO0HO TAPBUHOBCKUM BHJIAaM, T.€. 001a1a1u Obl CrTOCOOHOCTHEO "0TOUpaThCs” H, COOTBETCTBEHHO,
3BOJIIOLIMOHUPOBAaTh B CTOPOHY YBEIIHYECHHS CJIOKHOCTH OpraHu3aiuud. VIMEeHHO TakuMH CBOHCTBAMM, Kak
BBIACHHJIOCh, U 00JIaNaloT HeJMHEHHBlE aBTOKATATUTHYECKHE LENH, Ha3BaHHbIE MM THIEepIMKIaMH. 31ech
HEOOXOUMO JaTh HEKOTOPHIE ITOSICHEHHSL.

[IpocTeitmum ciyyaeM KaTaTHTHYECKOH peaklMH SBISeTCs [IpeBpallleHHe UCXOAHOro BemecTna (cyderpar - S) B
KOHEUYHOe (IIPOJYKT - P) npH ydacTuu eauHcTBeHHOTO (hepMenTa (E); yxe 3TOT MexaHH3M TpebyeT o MeHbLIeH
MEpe TPEeXWICHHOTO LHKIA, KOTOPBIH HAa3bIBacTCd PEaKUHOHHBIM (pHcyHOK 14, a). CymiecTByroT, OJHAKO, H



ropaszo Oolee cI0XHBIE peaKIHOHHBIE ITUKIEL TakoB, HampuMep, UK Kpebea - 12-uneHHbIH UK, Nexaui B
OCHOBE KJIETOYHOTO JIbIXaHHWS: OH KaTalHW3UpyeT MpeBpallleHHe MOJeKYyJbl JBYXaTOMHOM YKCYCHOW KHCIJIOTHI (B
dopme anetun-kodepmenta a - CH3CO Koa) B 2 monekynsl CO2 u 8 atomor H (pucyuok 14, 6). dpyroit npumep
- yrnepoanblid 1mHKa bere-Baiiizekepa, obecneqnparomnid ¢cBeTuMOCTh CONHLA 3a CYET NPEeBpaLUCHUS YEThIPEeX
atomoB Bojiopoja 1H B atom remus 4He (pucynoxk 14, B). HeeMoTps na cepbe3neiiline pa3IHuus MEXNy 3THMH
peakIuaMu (TepBas SBJseTcs XUMHUECKOH, a BTopas - s/iepHo#i), OHH 001agaroT GyHIaMeHTATbHBIM CXOJCTBOM: B
00enX BBICOKOIHEPTeTHYeCKOe BeIlecTBO MpeBpallaeTcs B [IPOJAYKTHI, Oe/lHbIe SHeprue, MpH COXpaHeHWH - T.e.
[UKIIMYECKOM BOCIIPOU3BE/IEHHH - TPOMEXKYTOUHBIX KOMIOHEHTOB (MHTEPMEIHATOR),

PUCYHOK 14. PeakuuoHHbie wuMkibl (aOCTPAaKTHBIH TPEXUICHHbIH
mukd, 1k Kpebca u nuki bere-Baliizekepa); KaTaIUTUYECKUH UK,
THIIEPIUKIL.

Caenyromuit  3a  peakUHOHHbIM  LMKJIOM  YPOBEHb OpPraHu3aIuu
IpeacTaBiiaeT coOOH KATaIMTUUECKUH IMKIJ, B KOTOPOM HEKOTOpBIE -
WM BCE - HHTEPMEIHAThHI CaMHU ABJIAIOTCA KaTald3aTopaMu JUis OTHOH U3
nocienytommx peakiui. Kaxnaet w3 Hux (Eit+l) oOpasyercs wu3
BBICOKO3HEpPreTHYeckoro  cyberpata (S) TpH  KaTaJMTHYECKOH
noaaepxkke OT npeabiaywero uHtepmeauara (Ei) (pucynox 14, r).
Takum 00pa3zoM, KaTaNMTHYECKHH IIMKI KaK IIEI0€ SKBHBAJICHTECH
ABTOKAaTaJIH3aTopy.

Ecim ke Takue aBTOKATATMTHYECKHE (T.€. CAMOBOCIIPOM3BO/SIINECS) CIMHULbI OKA3bIBAIOTCH, B CBOIO OYEPEb,
COUNIEHEHbI MEXIy cOoOOM IOCpelCTBOM LMKIMYECKOH CBSI3H, TO BO3ZHHKAET KAaTAIUTHUECKMH TIHIEpLUKI.
['unepiuki, TakuM o0pa3oM, OCHOBAaH Ha HEIMHEHHOM aBTOKATaIM3e - aBTOKATAIM3€ KaK MHHHUMYM BTOPOIO
TIOPSAZIKA, U TIPEICTABIACT COOO0M CeayoLHii, O0Nee BLICOKHI YPOBEHD B HEPAPXHU ABTOKATANHTUYECKHX CHCTEM.
OH COCTOHMT W3 CaMOMHCTPYKTHPYIOIIUXCS eluHHUIT (i) ¢ ABOMHBIMH KaTAIHTHYECKUMH (QYHKIHUSAMH: B KaueCTBE
aBTOKATaNN3aToOpa HHTEpMEIHUAT li crmocobeH HHCTPYKTHPOBATH CBOE COOCTBEHHOE BOCIIPOM3BEICHHUE, U MIPH ITOM
KaTaIU3MpyeT BOCIIPOM3BEJEHHE U3 BHICOKOIHEOTeTHYECKOTo cyOcTpara (S) cleayoliero B ey WHTepMeauara
(li+1) (pucynok 14, ).

['unepiuKIIbl (OHUM M3 IPOCTEHIINX MIPUMEPOB KOTOPLIX siBisieTcss pasMHoxkeHne PHK-conepikalnero Bupyca B
OaKTepHalbHOH KJIETKE) 00JIafaloT PSiIOM YHHKAIIBHBIX CBOMCTB, IOPOXAAMOIIMX JapBHHOBCKOE IIOBEICHHE
CHCTEMBI. [HMIEpUIHMKI KOHKYpHUpYyeT (M naxe Oolee O0XEeCTOUEHHO, UeM JapBHHOBCKHE BHIBI) C J0O00H
CaMOBOCIIPOM3BOIALICHCS €IHHHUIICH, HE ABJSIIOIIEHCS €70 YWICHOM; OH HE MOXET CTaOHIIbHO COCYIIECTBOBAThH U €
JPYTUMH THIIEPIHKIIAMH - €CITH TOTBKO He 00BeIMHEH ¢ HUMH B aBTOKATAUTHUYECKHH IMKII ClieIyollero, onee
BBICOKOI0, mopsaka. CocTos H3 CaMOCTOSTENBHBIX CaMOBOCIPOM3BOIALIMXCA €IHMHHUI] (UTO TapaHTHPYET
coXpaHeHHe (PUKCHPOBAHHOTO KoJHMYecTBAa HHpoOpMauMH, nepelaromeiics oT "mpeaxoB" kK "MmoToMmMkam"), OH
00TagaeT ¥ UHTETPUPYIONIMMH CBOHCTBAMHU. Takum 00pa3zoM, THIMEPIHKIT OOBEAHHACT 3TH €IHHUIILI B CHCTEMY,
CIIOCOOHYIO K COTJIACOBAHHOM HBOTIOIMH, I/I€ MIPEUMYILECTBA OJHOTO HHIUBUIA MOTYT HCIOIb30BATLCSA BCEMU €€
qJeHaMH, NpUYEM CHCTeMa Kak IeJloe IMPOJOoDKaeT MHTEHCHBHO KOHKYPHPOBATH C NHOOOH enuHMIEH MHOTO
cocTasa.

WTak, UMEHHO THUIIEPLHKI {(KOTOPBIH caM 10 cebe - ellle YUCTas XHMHS) ABJISETCS TEM CaMbIM KPHTHUECKHM
YPOBHEM, Ha4dMHAsE ¢ KOTOPOIO CIOXHOCTh HEMMaHOBCKOTO '"CaMOBOCIIPOM3BOJSILIECTOCA aBToMara’ IepecTaeT
OBITh BBIPOXIAIOMIEHCS., DTa KOHIEIIMA, B YaCTHOCTH, BIIOJHE YIOBICTBOPHUTEIBHO ONHMCHIBAET BO3HHKHOBEHHE
Ha OCHOBE B3aUMHOTO KaTalmu3a CHCTEMbl "HYKICHHOBAs KHCJIOTa-0€moK" - peularoniee coObITHE B Mpolecce
BOIHHKHOBEHHsI XHM3HH Ha 3emie. Bmecre ¢ Tem, cam DHreH NOIYEpPKHBAeT, YTO B XOJ€ peaTbHOH 3BOJIIOIUH
TUIEPIMKN BIIOJIHE MOT "BBIMEPETH" - IIOCIe TOTO, Kak ()epMEHTHbIE CHCTEMBI CIIENYIOLIETO MOKoNeHUs (¢ Hbonee
BBICOKOI TOUHOCTBIO PEMPOAYKLHMH) CYMETH HHIUBUIYaTU3NPOBATh HHTETPATTBHYIO CUCTEMY B (hOpMeE KIIETKH.



OnHako Ha TIIpollecC BOBHHUKHOBEHHS JKM3HH MOXKHO ITOCMOTPETb W C HECKOJBKO HWHOH ITO3UIHM, He
OMOXUMUYECKOH , a TeOXHMHYECKOM, KaK 3To Jenaet, HanpuMep, A.C. Paytran (1995). Mul yike rOBOPHITH O TOM,
YTO ¢ OOINeIIaHeTapHOM TOYKHM 3PEHHUS XHU3Hb - 3TO CIOCOO YNMOPSNOUYEeHHS WU CTAOUITH3AIUM TeOXUMHUYECKUX
KPYTOBOPOTOB; OTKY/a Ke OepeTcs caM reOXHMHYECKHIA KPYTOBOPOT?

OTKpBITBIH KOCMOC XOJNOJAEH {ITHIIb Ha 40 Terulee abCOTIOTHOTO HYISI) TOTOMY, UYTO KOHIIGHTpAIlHs BellecTBa B
HEeM HHUYTOXHO Mana (3*10-31 r/cM3), 1 3Be3AaM IIpOCTO HEYEro HarpeBaTh; 1O TOH ke caMOH NpHYMHE, KCTaTH
CKa3aTh, Bcenennas mpospauyHa, U4 Mbl BHAWM HeOeCHble cBeTWiIa. B TO e Bpems modas nimadHera, Oyay4u
HeNpo3pavyHoOd, aKKyMYJHPYET 9acTb 3HEPrHH, H3JydaeMOW IeHTPaIbHBIM CBETHIOM M HarpeBaeTcs, H Torjaa
MeXJly HarpeToil TUIaHeTOH M XONOJHBIM KOCMOCOM BO3HHKAaeT TeMIepaTypHbld rpagueHT TI. Ecom mnanera
oflajaer mpu 3TOM JOCTATOMHO MOJABHIKHOH ra3000pa3sHOM W/MIH KUAKOH 000y04k0# (atmocdepoil u/umu
rugpocdepoit), To TI' ¢ Hen30eXKHOCTBIO TOPOKIAET B HEH - MPOCTO 3a CUET KOHBEKIHH - QU3UKO-XUMHUECKHIMA
KPYroBOpOoT. B 3TOT KpPyroBopoT ¢ HEM3OEIKHOCTbIO K& BOBJIECKAETCS M TBEpAas o0OJIOYKA TUIAHETHI (B Clydae
3eMJIH - KOpa BBIBETPHBAHHS), B Pe3yJIbTaTe Yero BO3ZHUKAET TIIOOATBHBIM Te€OXHMHUECKHH IMKI - mpoodpas
6uochepsr.

Wtak, nBHXKyled CHIOH T€OXHMHUECKHX KPYTrOBOPOTOB SIBJISIETCS B KOHEYHOM cYeTe SHEPTHsl IEeHTPaIbHOTO
ceeTiiia B popme TI. TToaToMy as1eMeHTapHBIE TCOXUMHUECKHE ITUKIIBI (T.€. MPooOpa3bl IKOCUCTEM) CYIECTBYIOT
B YCIOBHUSIX IIEPHOJUYECKOro MaJeHus MOCTYNAoel B HUX 3HEPrHU - B T¢ MOMEHTHI, KOTJAa OHH B pe3ynbTaTe
BpAIllCHUs TITAHETHI OKA3bIBAIOTCS HA €€ TeHeBOH cTopoHe, rae TI Mmenbmie. JTa CHTYyanus HEH30EKHO NOIDKHA
MOpPOXKJaTh OTOOP KPYTOBOPOTOB Ha CTAaOWUIBHOCTH, T.e. HAa HMX CHOCOOHOCTEL INOJAEPIKHBATL COOCTBEHHYIO
CTpyKTypy. Haubomnee xe cTAOMIBHBIMU OKAXKYTCHA TE KPYTOBOPOTHI, UTO "HaydaTcs" 3amacaTh SHEPIHIO BO BpeMsl
CBETOBOM (ha3bl IHKJIA ¢ TeM, 4TOOBI PacXOAOBAaTh €€ BO BpeMs TeMHOBOH. JIpyrum mapamerpom oTOopa
KPyTrOBOPOTOB, OYEBHJHO, JI0JDKHO OBITH YBEJIHUEHHE CKOPOCTH 0OOpOTa BOBJIEUEHHOTO B HHMX BEINECTBA; 3/1€Ch
BEIUTPEIBATE OYAYT Te M3 HHX, UTO 003aBenyTcss Hambosee >h(eKTHBHBIMH KaTalW3zaTopamMud. B KOHKpeTHBIX
YCJIOBUSAX 3eMIIH TaKOro poja IpeuMylecTBa OyIyT UMETh T€ KPYTOBOPOTHI, UTO HPOMCXOAAT NMpU YHaCTHH
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH Yriiepoza.

WUrak, *u3Hb B (opMe XHMHUECKOH aKTUBHOCTH O3HA4YEHHBIX COEIWHEHHMH OKa3bIBaeTCs CTaOMITH3aTOpPOM H
KaTaJTH3aTOPOM YK€ CYIIECTBYIOIIMX Ha IUIaHETe TeOXUMHYECKHX ITMKIIOB (BKJIIOUas rI00ANBHBINH); UK TTPH
TOM "KpYTATCA" 3@ CYET BHEIIHETO HCTOYHHKA 3Heprud. Bam 310 Huyero He HanmomuHaet? Hy KOHEUYHO - 3T0 yxe
3HAKOMAass HaM aBTOKaTaIMTHYecKas CHCTeMa, KoTopas, COOTBETCTBEHHO, o00lajaeT IOTeHIHAIbHOH
CMOCOOHOCTBI0 K CaMOpa3BHTHIO, H IIpekAe BCEr0 - K COBEPIIEHCTBOBAHMIO CaMHX KaTaH3aTOPOB-
uHtepMenuaroB. OTCloa CTAHOBHTCS TOHSTHBIM MapaJOKCAIBHBIA BBIBOJA, K KOTOPOMY HE3aBHCHMO IPYr OT
Jpyra TpuXouiH Takue uccienosateny, kak JLk. bepran (1969) u M.M. Kamumnos (1972): xu3Hb Kak sSBJIeHHE
JIOJDKHA TIPeIIIeCTBOBATE MOSBIICHHIO JKUBBIX CYIIIECTB.

He Menee 3ameyaTenbHO M TO, YTO MPOMCXOAMT IPH OTOM € APYTHM KOMIIOHEHTOM TaKOH aBTOKATAIMTHYECKOH
CHCTEMBl - caMOM IutaHeToH. Jlamee MBI NMOCTOSHHO OyJeM TOBOPHTH O CHOCOOHOCTH >XHBBIX OpPTaHH3MOB
KOHJMITHOHHPOBATh (T.€. NepecTpauBaTh B ONAronpHSTHOM JUIs ceOsi HallpaBlIEHHH) CBOIO cpelly OOMTaHHS.
PaccmoTtpeB 3710 sBneHwe Ha nmaHetapHoM ypoBHe, JIk. JlaBmox (1982) BbIIBHHYN CBOKO KOHUETLMIO 'eH,
COTIIACHO KOTOPOH BCsikas oOWTaeMasi NilaHeTa (MMEHHO IUIaHeTa KaK acTpOHOMHYECKOE Telo!) B ONnpeneieHHOM
CMBICTIC SIBJIIETCS JKUBBIM O0OBEeKTOM - ['eelf, Ha3BaHHBIM TaKk IO HMMEHH [peBHErpeyeckOoH OOTHHH,
onuLeTBopsitomed 3emuro. Hambonee pazpabotanHoif (B MaTeMaTHYeckOM OTHOIIEHHM) u3 Mofeneid JlaBioka
spiseTcss "MapraputkoBelit Mup (Daisyworld)"; MeToo10THUeCKH OHa CXOJHA CO 3HAKOMOH BaM 1O Kypcy
SKOJNOrMH Mojaenbto JloTku-Bonbreppa, onucbBaromeif noBeleHHE CHCTEMbI H3 ABYX B3aUMOJECHCTBYHOIHX
NONYJIAMUH - XMIHHKA H )KEPTBBL, U TOXE ABJISETCS adCTpaKIMeH, OCHOBaHHO! Ha IIpeJeTbHOM YIIPOILEHHHU.

CHauana, Kak BOJUTCS, HECKONBKO NoscHeHuit. CHcTeMa, HaxoAsmascs B COCTOSTHHI JIHHAMHUECKOTO PaBHOBECHS,
MCIIBITHIBACT Pa3JIHYHOTO POJA BHEIIHME BO3MymneHus. OHa MOXeET JuOO YCHIHBATHL HCXOJHOE BO3MYIIECHHE,
00, HANPOTHB, TACUTH €T0; B 3THX CIIy4asix TOBOPAT O IIpolleccax, HAYIIHX, COOTBETCTBEHHO, ¢ IIOJIOKHTEIBHOH
WIH OTpHLaTeIbHOH 00paTHOH cBs3bro. IlpuMepoM ImepBoro sBIseTCS HACTYNIICHUE JIeJHHMKA: IpU IaJeHUH
TeMIIepaTyphl 4acTh OCaJKOB BBIIAJAeT B BHJE O€JOro CHera M JbJa, B pe3yJbTraTe uero IMOBePXHOCTh IIITAHETHI



HauMHaeT CHIbHee OTpaKaTh COTHEUHBIE TyuH (yBenuuuBaercs ee anbbeno [09]); 3To BBI3BIBAET JONIOIHUTENBHOE
najeHde TeMIepaTypbl, B pe3yibTaTe IIOKpHITas JIEJHHKOM IUIOINANhL YBEJIMUYMBAeTCS - M Tak Jalee.
OtpuuarenbHas e obpaTHas ¢Bs3b padoTaeT, HApUMep, B YIOMSIHYTOH cHCTeMe XUITHUK-)KEepPTBA: YBEIUUCHHE
YUCJICHHOCTH 3aHIEB BEIET K MOCHEIYIONIEMY YCHICHHIO Mpecca XHUIHHUKOB, TaK KaK ITHCHl OKAa3bIBAIOTCS
CIOCOOHBI BBIKOPMHTE OOJIbIIE JETeHBIIeH; B HTOTe YHCICHHOCTE O0EHX MOMYJIAIHH KoNeOIeTcs BOKPYT HEKUX
CPeMHHX 3HaueHWH. DTOT THN oOOpaTHOH CBA3H XapakTepeH HWMEHHO - M TpPeXIe BCeTo - IS
BBICOKOOPIaHHU30BAHHBIX CHCTEM, OHONIOTHMUECKMX M COLHAIBHBIX; HMEHHO OH IPEBpallaeT UX B T'OMEOCTATHI
(roMeocTa3zuc - CHOCOOHOCTH CHCTEMBI MOAJEPIKUBATH CBOM IMApaMeTphbl, HAPUMEDP - TEMIEpaTypy Tena, B
olpeleNIeHHBIX Npe/eiaX, MUHUMHU3HPYSI BO3IEHCTBUSA OTKIIOHSIOMIUX (aKTOpPOB).

HUrax, moxmens JlaBnoka. MMeeTcs rumoTeTHYeckas IUIAHETA TEX K€ MPUMEPHO MAapaMeTpoOB, YTO H 3eMIls,
Bpalamolascs BOKPYT 3Be3[bl TOrO JK€ CIEeKTpalbHOro kiacca, 4yro W Hame Connie. bonbmiyio 4acThb
IIOBEPXHOCTH IIJIAHETHI 3aHUMAET CYINA, KOTOPAasi MOBCEMECTHO OOBOJHEHA U JOIMYCKAET CYLUECTBOBAHUE JKH3HH.
[Tnanera HazwpiBaeTca "MaprapuTkoBbiii Mup”, OO eqUHCTBeHHAas ¢HopMa >KH3HU Ha Hel - Mapraputku (Bellis) ¢
TeMHBIMH H cBeTIbIMU IBeTaMH (TM u CM); pacTeHHS 3TH CIIOCOOHBI CYIIECTBOBATH B TeMIIEpaTypHOM
nuanazone ot 5 g0 400C, npenmountas remuneparypy 200C. Cpetumocts MecTHoro ColHIa, COTTACHO OJHON U3
COBPEMEHHBIX acTpodU3UYECKUX THIIOTE3, 3aKOHOMEPHO BO3pacTaeT II0 Mepe €ero 'crapeHus', IMO3TOMY
TeMIlepaTypa IJIaHEeTHOH MOBEpXHOCTH BpoJe OBl JOIDKHA Ha IpPOTSDKEHHM BCeH €€ MCTOPHM YBEIMUMBATHCH,
[IpUYEM IIPAKTUUYECKHU JIHHEHHO.

Ho BoT nkBaTOpHanbsHasi 001acTh MJIaHETHl Harpeiach 10 oroBopeHHBIX 50C, H TYT Ha clieHe MOSBIAIOTCSA HAIIH
Mapraputkd - TM u CM B npuMepHo paBHOU npomopuuu. [Ipu 3ToM B Tex MecTax, rae A0Is TeMHBIX 1BETOB
CIIy4ailHO OKa)eTCs BbIIIE CPelHEH, TOKanbHOE anbdeno OyaeT HECKONBKO YMEHBIIATLCSA, & TPYHT NIPOrPeBaThCA
o H6onee BLICOKOH TeMIlepaTyphl - TO ecThb Oojee OIU3KOH K onTUMAaIBHBIM [uis Mapraputok 20oC. B utore TM
IOJIydaT CeJIeKTUBHOE IpeumyliecTso nepe CM, U nod 1ocjielHUX YMEHbIIMTCA 10 npejena. C 3Toro MoMeHTa
B CHCTEME CKIabIBAaeTCs IOJIOKUTENbHas oOpaTHas CBS3b: TEMHBIE IIBETHI HECKOJIBKO IIOHHXKAIOT CyMMapHoOe
ansoeno mmaHeTsl, mporpetas 10 50C (| mpUroaHas Ui XKU3HH MaprapuTok) o0JIacTh pacHIUPAETCst OT 3KBATOPA,
YTO BBHI3BIBAET [alibHeillliee NMOHM)KeHUe anpOeno, W T.A. Ho BOT HacTymaeT BpeMs, KOT/a Ha IUIaHETe, YiKe
IOJTHOCTBIO 3acesieHHoH TM, TemmepaTypa Ha 3KBaTope - B pe3ylbTaTe YyCHIEeHHs cBeTuMocTH CoJHua -
nepeBaiuBaeT 3a 200C. C 3TOro MOMeHTa CeJleKTHBHBIE NPEHMYINECTBa OKAa3bIBAOTCS HAa CTOPOHE CBETIBIX
LIBETOB, YBEIIMYUBAIOIINX JIOKAJIbHOE ab0e0 U MOHMKAOLIMX TEMIIEpaTypy CBOUX MectooduTanui. Paccenenue
no manere CM, BoiTecHstomux TM, IPOHCXOJUT 110 TOYHO TaKoH Ke cxeme (0T IKBaTopa K IOJIFocaM), H TOXKE ¢
IIOJOXKUTENbHOH oOpaTHO! CBs3bI0. CBeTHMOCTh COJHLIA TeM BpeMeHeM IpPOJoJDKaeT pacTH, M HacTyIaeT
MOMEHT, Korza BO3MOXHOCTH CM 1O KOHJHUMOHMPOBAHUK Cpebl OOMTAHHS OKA3BIBAKOTCS HCHEPIIAHHBIMH;
TemIieparypa nepeamupaeT 3a 400C, u nuaHera onaTh CTAaHOBHUTCS Oe3xku3HeHHOW. Tak BOT, pacueTsl Jlamioka
[IOKa3alli, 4YTO Ha TPOTAKEHHH IIOYTH BCETO BPEMEHH MEXIY OTHMH [ABYMS KDHTHYECKMMH MOMEHTaMH
TeMIlepaTypa MOBEPXHOCTH IUIaHETHl OYyAeT MpaKkTHUYeCKH MOCTOSHHOM - okoJio 200C (pucyHok 15), HecMoTps Ha
HETIPEPBIBHOE BO3pacTaHHe cBeTUMOCTH ConHLA.

PUCYHOK 15. (mponyien) "MapraputkoBsiii Mup” JlaBnoka. M3MeHeHuUs: TeMIlepaTybl TOBEPXHOCTH IIJIAHETHI €
u3MeHeHueM cBeTuMocTH ConHua (1.0 - HblHeIlIHee COCTOsIHUE) IIPH HANMYHH €THHCTBEHHOH MOP(bI MAPrapHUTOK
(A) 1 npu 1ByX, "cBeTyIoN" U "TeMHOH", CIOCOOHBIX KOHAMUMOHUPOBATE cpely oOuTanus (B).

Hrax, nake Takas cynepnpuMHTHBHAs OHocdepa, cocTosImas U3 eTHHCTBEHHOTO BHIA PAaCTeHUMH, KOTOpBIe BCEro-
TO M YMEKT, Y4TO BapbHUpPOBaTh L(BET CBOUX JIEIIECTKOB, CHOCOOHA co3faBaTh 3(pQeKT BIOIHE KOCMHUYECKOTO
XapakTepa - TJIOOAJIbHO MEHATH TEMIIEPATYPy MOBEPXHOCTH IUIAHETh. OJHAKo OoJiee CYLIECTBEHEH He (hakT
U3MEHEHHs TeMIlepaTyphbl, & TO, YTO IUIaHeTa IIpeBpalllaeTcs B TOMEOCTAT, U IO/IEp/KUBAET CBOIO TeMIIeparypy
IIOCTOSIHHOM BOIIPEKH BHEIIHUM H3MeHeHUsM (cBeTuMocTH ColnHla). 3aMedarenbHo U TO, YTO CHCTEMA KaK 1eNnoe
paboTaeT ¢ oTpULATeIbHOH 0OpaTHOH CBSI3BIO, XOTS KKABIH H3 ee 2JIEMEHTOB - ¢ MOJIOKUTENILHON, 3TO SBIISETCS
XapakTepHOH 0COOEHHOCTBHIO HMEHHO KUBBIX CHCTEM { BCTIOMHUM, HAIPUMED, CHCTEMY XHULIHUK-)KEPTBA).

B kadecTBe 3aBeplleHHS STOro paszjeiia clelyeT YHOMSHYThH emle 00 OJHOM OOCTOATENbCTBE: MHOTHE BEIyIIHE
OuoJsiorudeckue ypHabl (HanpuMmep, "KypHat obuiel 6uonorun” Poccuiickoit AkageMuy HayK) He IPUHHAMAIOT



K nmyOIHKaIuy cTaTed no npobleMe MPOUCXOMKICHUS JKH3HH; HE TPHHHAMAIOT B MPHHIIKAIIE - BPOJie KaK MPOEKTHI
Be4yHoro Apuratens. (To4HO Tak)ke, KCTAaTH CKa3aTh, JKYPHAIbI IO JIMHTBHCTUKE HE NMPHHHMAIOT CTATEeH Ha TeMy
"mpoucxoxaeHua sA3bika’.) Jleno B TOM, YTO Hayka BooOIle HMMEEeT Mel0 IHIIb € HEeeIUHUYHBIMH,
MOBTOPSIOMIMMHUCS SBJIEHUSAMU, BbIWICHAS WX OOMIME 3aKOHOMEPHOCTH M YACTHBIE OCOOEHHOCTH; OHONOTHYECKAS
SBOIIOIUA, HANPUMeED, ABJSIETCS MPeAMETOM HAyKH JHIIb MOCTONBKY, IIOCKOJIBKY IIpe/cTaBIeHa COBOKYITHOCTHIO
OTJICIIBHBIX 3BONIOIMOHHBIX aKTOB. MexIy TeM, Takue sBIcHHS, kKak JKu3Hb U Pa3yM, moka H3BECTHBI HAM Kak
YHUKalIbHbIE, BO3ZHHUKIIHNE OJHOKPATHO B KOHKPETHBIX YCIOBHsIX 3eMiu. M 10 Tex mop, oKa MBI HE pa3pyLIuM 3Ty
YHUKAJIBHOCTh (HY, Hampumep, OOHApY)KUB >KU3Hb HA JpPYTHX IUJIAHETAaX, MM CHHTE3HPOBAB peajbHOro
TrOMYHKYIIyca), poOieMa BO3HHKHOBeHHS JU3HH. CTporo ropops, odpedyeHa ocTaBaThes npeamMeToM dumocodum,
OoroclioBUs, HayyHOH (PAHTACTHKH - BCETO, YETO YTOJHO, HO TOJBKO HE HAyKH: HEBO3MOXKHO CTPOHUTH IpadHK 110
€IMHCTBEHHOU TOUYKe. IMEHHO MO3TOMY OQONLLIMHCTBO OHONIOrOB OTHOCHTCH K OOCYXKIEHHIO 3TOM IpoOIeMbl ¢
HECKpBIBaeMOH HeNpHA3HBIO: TpodeCCHOHATY, 3a00TAIleMyCcs O CBOEH pelyTalldd, BCerfa IPpeTHT BBICKA3hIBaTh
CYKJICHHS B 4y KoM Uig ceOs 00acTy, 1€ OH 3aBEI0MO HEOCTATOYHO KOMIIETEHTEH. Briaronuiicsa renetux H.B.
Tumodeer-PecoBckuil, k npuMepy, uMesl OOBIKHOBEHHE Ha BCE BOIMPOCHI O NPOMCXOKICHHU KH3HH Ha 3emMie
oTBe4aTh: "5 OBII TOrZa OYEeHb MAJIEHBKUM, H MOTOMY HHYETO He MOoMHIO. CIIpoCHTe-Ka JIy4llle y akaJeMHKa
Omnapuha..."

4-a (nmomonHHUTeNbHas ). TepMOIHHAMUYECKHE TIOIXOJAB K CYHNIHOCTH XH3HH. BTopoe Hayalo TepMOIWHAMHKH,
SHTPOIHA U JUCCUIIATHBHBIC CTPYKTYPHI.

3mech HaM OMATH MpUAETCA HavaTh u3naneka. B 1847 rony I'. T'enbMmronbin chopMyHpOBan 3aKOH COXpPaHEHUS
sreprun (3C3). Cnexyetr mOMHHTD, 9To 3C3 ABISETCS BCEro JIUIIb SMIHPUHUECKHM 0000IIeHHEeM: BOOOIIe rOBOpA,
HUKTO He 3HaeT, [OYeMY SHEprHio Hellb3s HU COTBOPHTb U3 HHYET0, HH YHHYTOXHTb - IIPOCTO 3TOrO He
IIPOUCXOHUT HH B KAKHX, CKOJIb YTOJHO XHTPOYMHBIX, HAOIOACHUIX H IKCIEPHMEHTax. Mbl ¢ BAMH ITOMHHM, YTO
oqaax1sl 3C3 OCHOBATEIBHO MOIIATHYIICA - KOI/Ia BO3HHKIIA HEOOXOMHMOCTh OOBICHUTH, 0T4ero cBeTut ConHie
(cM. TnaBy 1), OfTHAKO TYT MOJOCIENO OTKPBITHE DHHINTEIIHOM SKBHBAJIEHTHOCTH MAacChl H 3HEPIHH, H BCE OIATH
BCTaJI0 Ha CBOM MecTa. IMeHHO II0STOMY HH OJTHO IIaTEHTHOE OIOpO HE CTaHeT paccMaTpHBaTh NMPOEKT ycTpoicTRa
JUIS TIONMYYEHHs] OONBIIEH SHEpPruM, 4YeM OHO MOTpEOINsSeT; TAKOE YCTPOHCTBO MOJYHHIIO HAa3BAHUE BEYHBIH
JIBHTaTeNb IIEPBOTO POAA.

[TepBoi co3MaHHOH YEIOBEKOM MAIIMHOM JUIS IIPEBpAllCHHs Tellla B MEXaHHYECKYI0 SHEpPrHio OBbLI MapoBOH
JBUTATEb. JTO YCTPOHCTBO MPOH3BOAMT palOTy IIyTeM IEPEMEILECHHS SHEPruu B ¢GopMe Teria U3 ropsyuero
pe3epByapa (¢ mapoM) B XOJIOJHBIH pe3epByap (¢ Bomoil). [ToaTtoMy pazmen GU3HKH, 3aHUMAIONUHCA B3aHMHBIMH
IIpeBpalleHUAMU padOThl ¥ IHEPIMH, HA3BAIH TePMOJIMHAMHKOH, a IIapOBOH JBHUraTe)lb OYEHb JOJITO OCTaBaJCH
€ro OCHOBHOH Mopenbio. [leppoe Hayano TEpMOAMHAMHKH TJIACHT, YTO "€CJIH pe3epByap € MapoM COJEPKHT
HEKOTOpOe KOJHMYECTBO SHEPTUH, TO OT [IAPOBOH MAIIHHBI Heb3d IMOJNYYHTh OOJbIle paboThl, YeM JOMyCKaeT
3arac 3Toil sueprun”. Jlerko BUIETh, YTO OHO ABNAETCA OfHOH U3 dpopmynuporok 3CD; HMEHHO MepBOe HAYAIO
TePMOIAHHAMHKH H HapyllaeT "BeYHBIH JBUTaTesIb IIEPBOTO poja'.

Hy, magHo: Henp3sa Tak Henb3sd. Ho yx mo kpaiiHelf Mepe Bcio paboTy, YTO COIEPXKHTCA B IIape, MBI MOXeM
u3Bneys? MMeeTcd B BUAY - €CIIH TTOJIHOCTBIO YCTPAHUTh TPEHHE H BCAKHE HHBIC TOTEPH? Y BBI - OKA3bIBACTCH, HET.
Jlaxxe B umealbHOM CIIyyae HE TO YTO BBIMIPAThb - HENb3s paxe "mony4uth ceoe". B 1824 romy C. Kapuo
YCTAHOBHJI, YTO JI0JIs TETUIOBOHM HHEPruH, KOTopas MoKeT ObITh (Jaxe B Uieane!) IpeBpalieHa B padoTy, 3aBUCHT
OT Pa3HOCTH TEMIIEPATYP rOPAYETO U XOIOJHOTO Pe3EpPBYyapoB.

UneansHas otnaua K = (T2-T1)/T2, rae T1 u T2 - TeMneparypa X0JI0IHOTO H rOpsiYero pesepByapoB (B rpaaycax
abcomoTHOH mkansl KenbeuHa). [lycrs, Hanpumep, T2 6yner 4000 (=1270C), a T1 3000 (=270C). B sToM ciyuae
K = (400-300)/400=0,25. To ecthb - naxe B PTOM HIACAIMIUPOBAHHOM Cllyyae JIHIIb YETBEPTh SHEPTHH CMOMKET
OBITH IpeBpallieHa B paboTy, a OCTAIBHBIE TPH YETBEPTH - OECIIONE3HO IIPONaIyT.

Ecnu ke y Hac uMmeercss TOIbKO OJHH pe3epByap (OH e ropsiuuii, OH € M XOJIOJHBIH), TO UIcalbHAs OTAaya,
COOTBETCTBEHHO, Oy/eT paBHa HyTI0. TO €cTh - JHEPTHU-TO B 3TOM pe3epByape C MapoM CKOJIBKO YTOJHO, HO HH
€IHMHAs 4acTh €€ He MOXeT OBbITh IIpeBpalleHa B padoTy. Bce 3TO MOIHOCTBIO OTHOCHTCA H K APYTHM BHIaM
SHEepruu: padboTa, KOTOPYK) MOXKET COBEpIIHTh KaMEHb, NAJaloLUMi ¢ Kpas OOpbIBa, 3aBHCHT OT BBICOTHI



nocjeaHero (T.e. OT pa3HOCTH NMOTEHIHATHFHBIX JHEPTUH KaMHSA ), 0JTHAKO KaMeHb, JIeXKalllui mocpeId II0CKOTOPhs
Ha BHICOTE 5 KHUIIOMETPOB, HUKAKOHW paboThl COBEpIIUThL HEe MOXeT. B 3ToM u cocTouT oaHa U3 GopMyIHMpOBOK
Broporo nayana tepmoauHamMuku (BHT): "HE 0qHO ycTpoHCTBO HE MOXET H3BJIeYh paboTy U3 CUCTEMBI, KOTOpast
IEIMKOM HaXOAMUTCS HA OJJHOM IOTEHITMANIBHOM YPOBHE".

YeTpolcTBO, IpeiHa3HAYeHHOE JUIS U3BJICYeHHs PaboThl U3 CHCTEMBI, UMEIOLIEH €IMHCTBEHHBIA 3HEepreTHUECKHH
YyPOBEHb (M, COOTBETCTBEHHO, Hapywawromee BHT), Ha3pBaeTcss BEYHBIM JIBHTAQTEIIEM BTOPOrO poia.
IIpeactaBnsere, kak ObUIO OBl 3M0pPOBO - OTKAuyaTh, HAIPUMEpP, SHEPTHIO TEILIOBOIO JBHIKEHUS MOJEKYI
KacTpPIOJIbKH € BOAOH (KacTproJibKa-TO MycKail IIpU 3TOM 3aMep3HeT - 3aKOH COXPAaHEeHHs 3HEPruu MBI YTUM!) U
IIEPEBECTH €€ B MEXaHHUYECKYIO, MIEKTPUYECKYIO, HIIH €Il KaKylo-HHOyAb MyTHYIO dopmy. Toabko HHYETO U3
9TOH 3aTE€H HE BBIMJIET - BEYHBIH JBUTATENb BTOPOr0 POJa HEBO3MOKEH TOYHO TAK XKE, KaK U IEPBOro.

Mexay TeM, KaKk TOJILKO B CHCTEME MOSBISIOTCS J[BA JHEPreTHUECKHX YPOBHS, 3HEPrusl TYT XK€ HAUHHAET
nepeTekarb OT Oojee BRICOKOIO YPOBHSI K HU3KOMY: TEIUIO MEPeXOJUT OT TOPAYEro Tela K XOIOTHOMY, KaMeHb
najaet ¢ oOpeIBa, TOK HAUWHAET Teub OT aHOJa K KaToqy, U T.J. (IIO3TOMY CYIIECTBYeT U Jpyras (opMyIHpoBKa
BHT: "Ilotok sHepruy Bcerja HampaplIeH OT BBICOKOrO MOTCHIIHAIBHOIO YPOBHS K HU3KoMY"). B ciyuyae, ecnu
Halla mapoBas MallliHa Ipe/CTaBIsieT cOOOH 3aMKHYTYIO CHCTeMY (T.€. HUKaKoe BEIIeCTBO U SHEPrus He MOTYT HH
IPOHUKHYTh B Hee M3BHE, HH MOKUHYTH ee), Topsudil pesepByap OyAeT MOCTENEHHO OCTHIBATh, @ XOIOIHBIH -
HarpeBaThes; TO €CTh - B TEUSHHH BCETO BpeMeHH, MOKa B CHCTEME coBepluacTcs paboTa pasHOCThH TeMIlepaTyp
pe3epByapoB OyA€T HEYKJIIOHHO majaTh. Tormaa, B COOTBETCTBUHU € COOTHOIMIEHHeM KapHo, mos coaepkanieics B
CHCTeMe JHEPIHH, KOTOPYI) MOXHO oOpaTHTh B paboTy, OydeT yMeHBIIAThCs, a JONS TOH "oMepTBIeHHOH"
SHEPTrUH, YTO HETOCTYNHA [N TaKoro IpeBpamieHus - HeoOpatumo pactu. Iloatomy BHT Moxer OwITh
chHOpMYITHpPOBaHO eme H Tak: "B moOoM caMONMpOW3BOJIBLHOM TpoIecce (KOrga SHEPrHH OTKPBIT MyTh IS
nepeTekaHuss ¢ ©OoJyiee BBHICOKOIO YPOBHS Ha HH3KHH) KOJIHMYECTBO HEJOCTYIIHOH OHEPrHM CO BpeMEeHEM
yBEJIUUUBAETCH .

B 1865 rony P. Knay3suyc, uMes neno ¢ 3Toi camMoil HeoOpaTUMO TepseMol (IUCCUITMPOBAHHOMN ) dHEPrHel, BBET
CHeNMalbHYIO BETHYHHY, HA3BaHHYIO WM JHTpomued (S); oHa OTpakaeT OTHOIICHHE TeTIOBOW JHEPrHH K
TeMIlepaType ¥ HMeeT pa3MepHOCTh Kain/rpad. B moGoM mpoliecce, ¢BA3aHHOM ¢ IIPEeBPALlCHUSMU DHEPIHH,
SHTPOIHSA BO3pacTaeT WIH - B WACATHHOM Cliydae (ropsSuuit U XOIOJHBIH pe3epByaphbl pasjielieHbl aOCOTIOTHBIM
TEIUIOH3OIISITOPOM, TOK T€UEeT MO CBEPXIPOBOJHHUKY U T.1.) - He yMeHbinaeTcsi. [loatomy BHT unorna nassiBatot
3akoHOM HeyOBIBaHHS JHTPONMH. A camas KpaTkas oObeluHeHHas (GOpMYJIHpPOBKAa MEPBOrO U BTOPOro Haual
TepMOJAHHAMHKH, IIpeUIokeHHas TeM xe Kiaysuycom (1865), 3Byuut tak: B mo00H 3aMKHYTOH CHCTeMe ITOJIHAsI
SHEPrus OCTACTCS MOCTOSIHHOM, & ITOJIHAS SHTPOIIHS C TEYEHUEM BPEMEHH BO3pacTaeT.

[lycTs y Hac ecTh Ta Jke caMasl Iapa pe3epByapoB - FOPSYHHA U XOIOJHEIH; HX COeIHHSIOT, B pe3ylbTaTe 4ero ux
TeMIIepaTyphl (OTPaXKaroIlHe CPeAHIOK KHHETHYECKYIO DHEPrHIO MOIEKYI) YpaBHHBAKOTCA. MOXHO omHCaTh 3Ty
KapTuHY W Tak: "CucreMa BHavane Obula CTPYKTYPHPOBAHA - MOJCIEHA HA TOPSYYIO H XOIOAHYIO YacTH, a 3aTeM
3Ta CTPYKTYpa pa3pylIniack; CHCTeMa Iepellia U3 yIOpsA0YeHHOIO COCTOSIHUS B OecriopsiioyHoe, XaoTHuecKoe".
[lonsiTusiM "mopsimok” W "xaoc" HE TaK-TO IPOCTO JaTh CTPOTUE OIPENCIICHHs, OJHAKO HHTYUTHBHO MBI
MO/Ipa3yMEBAeM, YTO MOPSIOK - 3TO KOTJa MPeAMEThl PA3IOKEHBI B COOTBETCTBUH C HEKOH JIOTHYECKOH CHCTEMOM,
a Xaoc - KOT/la HHKaKo# cucTeMbl He oOHapyXuBaeTcs. MTak, Mbl BHINM, 4TO KOIJa SHEPrHs (B JaHHOM clIydae -
TeIUIOBas) epeTekaeT B HampaBieHun, ykazanHoM BHT, xaoc (ecnopsaok) B cucTeMe BO3pacTaeT. A MOCKOJIBKY
SHTPOIIHSI TIPH STOM pacTeT TOXe, TO BO3HHKAET BIIOIHE JIOTHYHOE TPE/TNOIoKeHHe: a He SBIAIOTCS T "Xaoc" u
"SHTpONHS" POJACTBEHHBIMH, B3aUMOCBA3aHHBIMH NTOHATUSAMHU? Tak oHO U ecTh: B 1872 roay JI. bonsuMan ctporo
nokazan, 4yro KnaysuycoBa sHTponust (S) AEHCTBHUTENBLHO SBJISETCS MEPOH HEYHOPAAOUEHHOCTH COCTOSHUS
cucreMbl: S =k In P, rze k - yuuBepcansuas nocrosunas bosbiiMaHna (3,29*%10-24xan/tp), a P - xonuyecTseHHOe
BBIpA)KEHHE HEYIIOPSAOUYEHHOCTH (OHO ONpeJeNseTcss JOBOIBHO CIIOKHBIM CIIOCOOOM, KOTOPBIA IS Hac cedyac
HEeBaXKeH). JTO COOTHOIICHHE Ha3bIBAIOT IIPUHIMMIIOM Iopsaka bosibliMaHa; OHO O3HaJaeT, 4To HeoOpaTHMBble
TEPMOTHHAMHYECKHE U3MEHEHHS CUCTEMBI BCETAA UTYT B CTOPOHY 00JIee BEPOSTHLIX €€ COCTOSHHH, U B KOHEYHOM
cueTe BeAyT K COCTOSIHUIO Xaoca - MAKCUMATTFHOM BBHIPABHEHHOCTH U CUMMETPHH.



[TockoibKy B JF000H 3aMKHYTOH cHCTeMe YHTPOIHS HEIIPEPBIBHO W HEOOPAaTHMO BO3pacTaeT, TO CO BPEMEHEM B
TakoW cHcTeMe, kak Hamna BceeneHHas, ncuesHeT BesKas CTPYKTYPHPOBAHHOCTH M JOJDKEH BOLAPHThCA Xaoc. B
YaCcTHOCTH, YCTAHOBHUTCS e€AWHas TeMmIepaTypa (KOTopasi, COOTBETCTBEHHO, OyAeT IHUIIb HEMHOTHM BBIILE
abCOMIOTHOTO  HYJS). Ty THHOTETHYECKYI) CHUTYalUHIO Ha3BbIBAIOT "TEIUIOBOH CMepTbio BceeneHHOMR";
paccykIeHHs Ha 3Ty TeMy ObUIM O4eHbh MOJHEI B KOHIIE MpOILIOro Beka. Hamo cka3zark, 4yTo 3aKkoH HeyOBIBaHUS
SHTPOITHH - CO BCEMH €TI0 TTI00AEHO-TIECCHMUCTHYECKUMHU CIIEZICTBUAMH - BOOOIIE CO3JaeT MacCy HEYAOOCTB IS
MHUPOOLTYIICHHS TTFOOOT0 HOPMATBFHOTO YelloBeKa. HeyIUBHTENEHO, UYTO PETYNAPHO BOZHUKAET BOIIPOC - & HEJB3S
JIH HalTH ciocod kak-HuOy b oO0beroputh BHT u modeauts Bo3pactanue 3HTponmuu?

Te u3 Bac, kto ynutan "[loHenenbHUK HAYMHAETCH B cyOOOTY", BO3MOXHO, NOMHAT pabotaBmux B HUNMYABO
BaxTE€paMH [EMOHOB MakcBenna; Koe-KTO, BO3MOXKHO, Aaxe mpoyen B "CloBape-MpUIIOKEHHUH" Pa3bsCHEHHE
CTpyrankmx, 4To CymecTBa 3TH OBUTH MepBOHAYAIEHO CO3/daHbl "I BEPOJIOMHOIO HanaaeHus Ha Bropoe Havano
TepMouHaMUKH". CyTb MBICIICHHOIO 3KCIIEPUMEHTA, ocymiecTBiIeHHoro J[xk. MakcpeswioM (1860) 3akmouaercs B
crnenyiomeM. ECTh ABa cocyla ¢ ra3zoM, COeTHHEHHEBIE TPYOKOH; cHCcTeMa HaXOJUTCS B TEIIOBOM PAaBHOBECHH -
YCpEIHEHHBIE SHEPTHH MOJIEKYJI MIOOBIX JBYX MOPUHIH ra3a paBHBI MeXIy cOOOH. DTO BOBCE HE 03HAYACT, UTO BCE
MOJIEKYJIbl OJJHHAKOBBIE: CPEAN HUX €CTh Oosiee ObICTpbie ("'Topsiune") u Oonee MemieHHbIe ("'X0M0HbIE"), TPOCTO
Ha OONBIIMX YHCIAX 3TO BCEe yCpedHsieTcs. A 4TO, €ClIH HEeCKONbKO OBICTPBIX MOJEKYN - YHCTO ciydaifHo! -
IepeHayT U3 IPaBOro pe3epByapa B JIEBBIH, a HECKOJIBKO MEIICHHBIX - U3 JIEBOrO B IpaBblii? Toraa jsieBwId cocyn
HECKOJIBKO HarpeeTcs, a IpaBbli OXJIQAUTCS (IIPH 3TOM CyMMapHasi SHEpPTHsl CUCTEMBI OCTAHETCS HEU3MEHHOM); B
CHCTEME BO3ZHHKHET pa3HOCTb MOTCHUHAIOB, TO €CTb - BO3PACTET YIIOPSAOYCHHOCTb, & SHTPOIUS CHHU3UTCS. B
peTbHOCTH TakWe OTKIOHEeHHS OYAYT - N0 TEOpHH BEpOATHOCTEH - cyrybo BpeMeHHBIMU. [laBaliTe, ojaHako
BOOOpa3HM, 4TO B COCAMHSIOMIEH COCYIbl TpyOKE CHIUT KpPOIICYHBIH JEMOH, KOTOpPBIH OyIeT HpoIycKaTh
ObICTpble MOJIEKYJIbI TOJIBKO CJIEBA HAIIPABO, & MEAJICHHBIE - CIIpaBa HaNeBO. Yepes HEKOTOpOE BpeMs BCE ObICTpbIE
MOJIEKYJIBl cobepyTcs B IMpaBOM COCYJe, a BCe MeJJIEHHBIE - B JIGBOM, JIEBBIH COCY] Harpeercsi, a IpaBbId -
OXJIaJUTCs; 3HAYUT, DHTpONHs oTcTynuia. [loHaTHoe pAemo, 4Tro Takoro AeMoHa B AeUCTBHUTENBHOCTH He
CYIIIECTBYET, HO MOXeT OBITb MBI CO BPEMEHEM CYMEEM CO3/1aTh HEKOE YCTpoHcTBO, paloTarolee Ha 3THX
IpHHIIUTAX?

K coxanenuto, He cyMeeM. (Kctati, cam Makcsesul ¥ He QyMail nokymarbes Ha BHT: eMy-10 1eMOH OblUT HYKeH
IpOCTO I OOBACHEHMS TEMIIEPATyphl Yepe3 CKOpPOCTh JBHIKEHHS MOJIEKYJ - B IPOTHBOBEC TOIJALIHHM
IIPEACTABICHUSAM O "HEBHIUMOH >KUAKOCTH-TEIIOpoae”.) Bce aemo B TOM, 4TO HaIu pe3epByapbl € ra3oM He
ABJIIIOTCS [IOTHOM CHCTEMOM: IIOJIHAs JKe cUcTeMa COCTOMT M3 rasa IUnoc JeMoHa. "OTiaBiuMBad” MOJIEKYJIBl ©
COOTBETCTBYIOLIMMH IIapaMeTpaMH, Halll JEeMOH BBIHYKIEH OyJeT maxarh Kak TpakTop. [losTomy HoBBEIIEHHE
COOCTBEHHOH BHTPONHMH JAEMOHA C JIMXBOH MEPEKPOET TO MOHHW)KEHUE SHTPOIHHU, KOTOPOE OH MMPOU3BEIET B rase.
ONHHM CTIOBOM, MBIl HMEEM JIENO ¢ KITAaCCHYECKUM BEUHBIM JBUraTelIeM BTOPOTO pPoja.

OnHako MOCTOHTe: YHTPOIHUIO Taza-TO JEMOH, Kak HH KpyTH, MOHH3HIL.. A Beab 3710 Hues!.. Ilyckal cymmapHas
SHTPOIHS HEKOH CHUCTEMbl (CKaxkeM, BcenmeHHoH) HeoOpaTuMO BO3pacTaeT - Hy u bor ¢ Hell. Mbl ke 3aiimemcs
TeM, 4TO OyJleM JIOKQJIHHO IOHHXKATh SHTPOIIHIO M IOBBIIIATEH YIOPSJAOUYEHHOCTH - HACTOJIBKO, HACKOJIBKO HaM
Hy»XHO. KOHeUHO, B APYTHX YacTAX CUCTEMBI PHTPOIIUS IIPH 3TOM BHIpAcTeT, HO HaM-TO 4TO 3a Jeso? PeanuzyeM
W TakoW cueHapuit? Pazymeercss - Beab caMy JKH3Hb BIIOJIHE MOXKHO PacCMaTpuBaTh Kak [PUMEP TaKOTO
JIOK&JIBHOTO HapyLIeHUs 3aKOHA HEYOBIBaHHS sHTponuu. OcHOBaTeNlb KBAaHTOBOW MexaHWkd . llpenuurep B
CBOEH 3ameuaTresibHON KHHUre "UTO Takoe XH3Hb ¢ TOYKH 3peHHs (U3HKa?" HMEHHO TaK U OMPEACIAET €€ - KaK
paboTy crenuatbHBIM 00pa30M OPraHH3OBAHHOM CHCTEMBI 110 ITOHH)KCHHIO COOCTBEHHOH JHTPONHH 3a CYET
TIOBBIIICHHST SHTPOITHY OKpPYKaIOIeH Cpeasl.

DTOT MOAXOJ €Tal I0OCTAaTOYHO TPAJUI[MOHHBIM, OJIHAKO OH TaWT B ceGe psijl IOJIBOJHBIX KaMHEH - He HaydyHOTO,
npasja, a ckopee ¢unocodckoro miana. B pamkax Takoro B3rigga Ha npobieMy SHTponHs (BHOJHE 3aypsaaHas
bu3udeckas BeJIMUYMHA) HE3aMETHO INPHOOpeTaeT OTYETIMBBIE YepThl Hekoro Muposoro 35a, a HOpPMalbHOE
(GbYHKITHOHUPOBAHHE KHUBBIX CHCTEM BIPYI pa3pacTaeTcs 10 MacTaboB r100aibHOTO MPOTHBOCTOSAHUSA ¢l CBeTa
u Temel. (Cnemyer 3aMeTHTh, YTO OHBIE JKHBBIE CHCTEMBI BBITTSAAT MPH 3TOM OTHIONL HE TOJIKHEHOBCKUMH
peiliapsMy, obGopoHsiomiiMu  [leneHopckue 1mmoyis oT BoMHCTBa UYepHoro Biactenuua, a mnepenyraHHbIM
MaIBYUINKOH, KOTOPEIH Oe3Hae)KHO OTUEPIBIBAET PKaBOH KOHCEpBHOH OaHKOH MPOTEKAIOIIYI0 H30 BCEX LIesied



noaky.) [loaToMy HET HUYETo YUBUTEIBHOTO B TOM, YTO HEKOTOPBIE yUeHble Ha IIOTTHOM cepbe3e CUunuTaioT BTopoe
Hayajlo TepMOJWHAMHUKH ¢u3uyeckuMm BoromenueM /Jlpsioma. Hy a pa3 ects [lpsBon, TO BO3HHKaeT
HEOOXOAMMOCTh I PaBHOBECHS BBECTH B KapTuHY Mupa u bora (kak HeKoe aHTHIHTPOIIMHHOE, OPraHr3yIollee
Hauajo): ¢ 3TOr0 CaMOr'0 MOMEHTA BECH 3TOT KOMIUIEKC ITPO0JIEM, CTPOTO TOBOPS, U3bIMaeTCA U3 CEPLI HAYKH U
nepexoauT B cthepy OorocrmoBus. B mioboM chydae, XH3HB B CBOEM NPOTHBOCTOSHHH 3aKOHY HeyOBIBAaHUS
SHTPOIHH BBITJIAIHAT OOpeUeHHOW Ha cyry0o OOOpDOHHTENBHYIO CTPATerHiO, YTO HWCKIIOYAaeT MOBBLIIIEHHE
CIIOXKHOCTH €€ opraHm3ammu. B paMkax Takoro mnoaxoaa aunemma, chopmymupoBannas P. Kamnya (1973) -
"Moryt mu u Kapuo, u JlapuH ObITb 1paBbl?” NEHCTBUTEILHO KAXKETCS HE HMEIOUICH PEIeHHS.

3nech HEOOXOAMMO IOAYEPKHYTH OJHO (YHIAMEHTABHOE pa3lIMyHe MEXIY TEpMOJUHAMHKOH (CBS3aHHOH
"KPOBHBIM POACTBOM" € XHMHEH) ¢ OJJHOH CTOPOHbI, U BCEH MpoueH (U3UKON (BLIPOCHICH, TAK MITK MHAYE, U3
KIIaCCHYECKOM MeXaHHKH) C Jpyro. B wiaccuueckoH JWHAMHMKE BCE IPOIECCH ABISAETCA 0O0paTUMBIMH (3TO
(hOpMYJIHpPOBATH B SBHOM BHJIE BCE €€ OCHOBaTenu, Hampumep, [amuneii u [roiireHc), a kapTuHa Mupa -
JNEeTePMUHUCTHUYECKOH: ecM Hekoe cyuecTBo ("nemon Jlammaca") OyneT 3HATh Bce IapaMeTpbl COCTOSHUS
BcesieHHON B HeKUIl MOMEHT BpeMEHH, TO OHO CMOXeT M TOYHO IIpeficKa3aTb ee Oyayllee, H 10 MeIbYaiIIHuX
netanei pekoHCTpyupoBarh npormnoe. M3 obpatumoctu ke QU3HYeCKHX IPOIECCOB CIEAYET, YTO BpeMs HE
ABJISIETCA OOBEKTUBHOH pealbHOCTHIO, @ BBOAMTCS HaMH JIUIIb Ui COOCTBEHHOrO yn0OCTBa - Kak HyMeparus
IopsaKa COOBITHH: IIIAaHETHI MOI'YT obpataTbes BOKpyr CoJlHIIa KaK BIIepell, TaK U Ha3aj 110 BpEMEHH, HUYEro He
H3MEHAs B CAMHX OCHOBAX HBIOTOHOBCKOH cHcTeMBbl. PeBomonys, pou3BecHHas B (u3KKke DHHIITEHHOM, 3TOH
cdepbl HE 3aTPOHYJIA, a €TO OKOHYATENLHOE CYXJACHHE HA CEH MpeaMeT TTacuT: "BpeMs (Kak H HEOOpaTHMOCTD) -
He Oosiee ueM wunmo3usa’. ChoyyalHOCTH TaKXe He HAIUIOCh MecTa B TOH KapTHHe Mupa, 4To coznaHa
DUHIITEHHOM; IMUPOKO H3BECTHA €ro YeKaHHas GpopMynHpoBKka - "bor He urpaeT B koctd (God casts the die, not
the dice)". /laxxe kBaHTOBasg MexaHuKa, HaHOOIEe OTAMYHAS IO CBOeH "uaeonorun” OT BCeX MPOYHX (PH3HUYSCKHX
JUCLHIUIMH, COXPaHseT 3TOT B3I Ha MpoOlieMy BPEMEHH: B Je)KallleM B e€e ocHoBe ypaBHeHuu lllpenunrepa
BpeMs OCTaeTcsi OJHO3HAYHO 0OPaTHMBIM.

[IpunnunuanbHO MHYIO KapTHHY Mupa pucoBala TepMOJMHAMHKA: 37€Ch aHAJIOroM BceneHHOH sBISUICS He
YacOBOH MEXaHM3M ¢ OECKOHEYHBIM 3aBOJIOM, a IApOBOH JBHrarTesb, B TOMKE KOTOPOro 6e3BO3BpaTHO CropaeT
tomwuBo. CornacHo BHT, sta MupoBasi MalllHHa NOCTENIeHHO cOaBisieT 00OPOTHI, HEOTBPATHMO HPHOTMIKAACH K
TeIUIOBOH CMEpPTH, a IIOTOMY HHM OJMH MOMEHT BpeMEHH He TOXAeCTBeHeH mpeablaymeMmy. CoObITHS B IelIoM
HEBOCIIPOM3BOJMMBI, & 3TO O3HA4aeT, YTO BpeMs 00TAJacT HAIPaBICHHOCTbIO, HITH, COINIACHO BBIPAXXEHHIO A.
DAMHITOHA, CyIIecTBYeT cTpena BpeMeHHM. Oco3HaHHE NPUHIMIIHAILHOIO Da3IMYyMA MEXKIY IBYMs THIIAMU
IIPOLIECCOB - OOpaTUMBIMH, HE 3aBHCALIMMHU OT HAallpaBJICHUS BPEMEHH, H HEOOpAaTHMBIMH, 3aBHCAIIMMU OT HEro -
COCTABIMSET CaMy OCHOBY TEpMOJMHAMHUKH. [IOHsTHE SHTPOIHH Ui TOro M OBUIO BBENCHO, YTOOLI OTIMYaTh
IepBble OT BTOPBIX: SHTPOIHsS BO3pacTaeT TONBKO B pe3ysbraTe HeoOpaTHMBIX IpoleccoB. [Ipu sToM. Kak
zakirouaeT M. Ilpuroxun, "crpena BpeMeHH" IPOABISET ceOs THINL B COUETAHHH CO CIYyYalfHOCTBIO: TOTBKO €CIH
CHCTeMa BeJeT ceds N0cTaTOuHO claydaliHBIM 00pa3oM, B €€ ONHCAHHH BO3ZHHUKAET pealbHOE pazlMuHe MEXIy
IPOMINbLIM U OyIyIIUM, H, CII€A0BATENBLHO, HeoOpaTumMocTh. KapTuna Mupa cTaHOBHTCS CTOXACTUYECKOH - TO €CTh
TOYHO IIpe/ICKa3aTh M3MEHeHHss MHpa BO BpeMEHH NPHHIHMIHAIBLHO HEBO3MOXXHO, a IOTOMY JemoHa Jlamnaca
clleflyeT OTIIPAaBHTh B OTCTABKY 3a IIOJIHOH €ro 0eCIIoNne3HOCTHIO.

B XTX Bexe u3zydanu numb HauOoIee IpoCcThie, 3aMKHYTBIE CHCTEMBI, HE OOMEHHUBAIOIIHECS ¢ BHEIIHEH cpefoi HU
BEUICCTBOM, HH BHEPrHUEH: IIPH HTOM B LEHTPE BHUMAHHUs HAXOAMUIACH KOHEUHAs CTAJUsl TEPMOJHHAMHYECKHX
IIPOIECCOB, KOrIa CHCTeMa IpeObIBaeT B COCTOSHUH, OMH3KOM K paBHOBecHio. TorjaanHsas TepMoauHaMuka Oblna
paBHOBECHOH TepMoAMHaMUKOH. IMEHHO paBHOBECHBIE COCTOSHHUA (B pa3peXEHHOM rase) usydayn bonbIMaH, ¢
yeM ¢ ObUIA CBS3aHA ITOCTHIIIAA €TI0 TBOPUYECKAd HEYIa4ya: ropsid0 BOCIPUHAB HCKO SBOJIIOIHY (XOPOUIO U3BECTHA
ero orenka: "JleBATHaIIATEIM BeK - 3TO BeK JlapBuHA"), OH MOTpaTHJI Maccy CHJI H BPEMEHH Ha TO, YTOOBI 1aTh
JIapBHHH3MY CTporoe hu3ndeckoe 000CHOBAHUE - HO TaK ¥ HE CyMeJI 3Toro clienath [10]. bonee Toro, BBeeHHbIH
UM TIPHHIMI TOpAAKa HajaraeT NpAMOH 3alpeT Ha BO3HUKHOBCHHE OPraHU30BaHHBIX (M IOTOMY MeHee
BEPOSTHBIX) CTPYKTYpP H3 HEOPraHH30BAHHBIX - T.€. HA MPOrPECCHBHYIO 3BoNtonuio. Ha HepaBHOBecHBIE Xe
IpoIlecChl B TO BpeMS CMOTpelH KaK Ha UCKIIOYeHHS, BTOpPOCTelleHHBIC [AeTaluH, He 3aclTy)KUBAIOL[HE
CHEIUATBHOTO U3YUCHHUS,



Hrine cuTyanus KOpeHHBIM 0Opa3oM H3MEHHNAch, M KaK pa3 3aMKHYTHIE CHCTEMBI TEIepb pacCMaTpPHBAIOT Kak
CPaBHHTENBHO peJIKHE MCKIIOYEHUS M3 NpaBuia. [Ipu 3ToM OBLIO yCTaHOBIEHO, YTO B TEX OTKPHITBIX CHCTEMaXx,
YTO HAXOJSATCS B CHIIBHO HEPABHOBECHBIX YCIIOBHSX, MOTYT CIIOHTAHHO BO3HHUKATh TaKHE THIIBI CTPYKTYP, KOTOPBIE
COCOOHbl K CaMOOPTAHM3aUWH, T.€. K Nepexoay OT Oecmopsaka, "TEMIOBOrO xaoca', K YHOPSIOYEHHbIM
cocrossausaM. Cozfatens HOBOHM, HEPaBHOBECHOW TepMOJWHAMHKM [IpHTOXXHH Ha3zBal O3TH CTPYKTYpEI
JUCCUIIATUBHBIMH - CTPEMSICh IOMYEPKHYTH MapajoKCc: IIpolecc Auccumanuy (T.e. 0e3BO3BpaTHBIX IOTEPh
SHEPTUH) UTPAeT B UX BO3HUKHOBCHHH KOHCTPYKTHBHYIO polib. Oco0oe 3HaYeHHE B 3THX IIpoleccax UMEIOT
GryKTyanmuu - CiIyuyaiiHble OTKJIOHEHHS HEKOM BEJIMYMHBIL, XAPAKTECPU3YIOLIEH CHCTEMY H3 OONBIIOr0 YHcia
elUHMI], OT ee CpeAHero 3HauyeHHs (onHa w3 KHUT llpuroxwHa Tak W HazpBaercs - "CaMoopraHuzaims B
HEepaBHOBECHBIX cucTeMax. OT JMCCUIIATUBHBIX CTPYKTYP K YIIOPSIOUCHHIO Yepe3 quiykTyanuu”).

OpuuM W3 TOpOCTEHIIMX CliydaeB TakoH CIIOHTAHHON caMOOpraHHW3allii ABJISETCss TaK HazbiBaeMas
HeycToHunBOCTh beHapa. Ecnu Mbl Oy/eM MOCTENEHHO HArpeBaTh CHU3Y HE CIIHIIKOM TOJICTHIH CION BA3KOH
YKUJIKOCTH, TO JIO OTIPeIeJICHHOTO MOME@HTA OTBOJI Telllia OT HI)KHero COs XKUAKOCTH K BepXHEMY oOecleunBaeTcs
OJIHOM IHINIB TEIUIOMPOBOJHOCTHIO, 03 KOHBEKIHH. OJHAKO KOTAa pa3HHIAa TEMIEpAaTyp HM)KHErO U BEPXHETO
CIIOEB [JIOCTHraeT HEKOTOPOrO TOpPOrOBOrO 3HAYEHHUS, CHCTEMA BBIXOJUT W3 PABHOBECUS M IIPOUCXOIUT
nopasuTesbHas Bellb. B Halled JKUAKOCTH BO3HUKAeT KOHBEKIUS, IIpH KOTOpoH aHcaMOnM W3 MHJUIMOHOB
MOJIEKY] BHE3AIIHO, KaK 110 KOMaHJe, IIPHXOAAT B COIVIACOBAHHOE JBHXKCHHE, 00pa3ysl KOHBEKTHBHBIE SYEHKH B
(dbopMe NPaBHIIBHBIX MIECTHYTOIBHUKOB. DTO O3HAYAET, YTO OOJIBIIMHCTBO MOJIEKY HAUYMHAIOT ABUraThCs ¢ IOUTH
OJIHHAKOBLIMH CKOPOCTAMH, YTO MIPOTHBOPEYHT U MOJIOKEHUAM MOIEKYISAPHO-KHHETHYECKOH TEOPHH, U IPHHITUITY
nopsiaka bonpiMana U3 KIIaccHUecKoM TepMoJAMHAMHKH. Ecliu B KilaccH4ecKol TepMOJMHAMUKE TEIUIOBOH ITOTOK
CUMTAETCs MCTOYHHKOM MOTEph (JMCCHUMALMM), TO B sdeiikax beHapa OH CTaHOBUTCS HMCTOUHHUKOM IOpsKa.
[Ipuroxxun xapakTepu3yeT BO3HUKIIYI) CHTYAlMIO KAaK THTAHTCKYIO (UIYKTYanuio, CTaOMIU3HPYEMYIO IMyTEM
oOMeHa 3Hepruei ¢ BHEITHUM MHPOM.

Eme GoJiee yAMBHTENBHE SBICHUS CaMOOPraHU3alMH, IIPOUCXOSIINE B HEPABHOBECHBIX XHUMHYECKHUX CHCTEMaXx
(HampuMep, B TaK Ha3bIBaEMbIX XHUMHYECKHX uacax). Ecnu B sueiikax benapa peus nina 0 COrniacoBaHHbIX
MEXAHUYECKUX JIBUIKEHHAX MOIIEKYJI, TO 3[1eCh MBI HMEEM JIENIO CO CTOJIb JK€ COITTacOBaHHBIMHM, "KaK IO KoMaHJe",
UX XMMHYCCKMMH IIpeBpalieHUsIMHU. [IpeAronoxkum, 4To y Hac HMeeTCs COCY/A ¢ MOJIEKYJIaMH JABYX COPTOB -
"cuauMH" ¥ "KpacHBEIMH", J[BHXKeHHE MOJIEKYJ XaO0THYHO, MOITOMY B IOOOH M3 "acTel cocyla KOHIIEHTpAIUst
"cuHux" u "KpacHbIX" MOJEKYJ OyJET HECKOJIbKO OTKIIOHATLCS OT CPEAHEH TO B OJHY, TO B APYTYIO CTOPOHY, a
0OIHUH I[BET PeaKIIMOHHON CMECH JI0JKEH OBITh (DHOJIETOBBIM ¢ OECKOHEYHBIMH II€PEX0jaMU B CTOPOHY CHHETO H
KpacHOro. A BOT B XMMHYECKHX YacaX Mbl YBUIMM HEUTO COBEPLICHHO HMHOE: I[BET BCEH PEAaKLIMOHHOH cMecH
OyAeT YHCTO-CHUHHUH, 3aTEM OH PE3KO M3MEHHUTCS Ha YHCTO-KPAaCHBIM, TI0TOM ONATbh HAa CHHUM, U T.1. Kak otmeuaet
[lpuroxxuH, "CTOJH BEICOKAs YIOPSJOYEHHOCTh, OCHOBAHHAs HAa COITIACOBAHHOM IIOBEJAEHUH MHJUIMAPJIOB
MOJIEKYJI, KaXKeTCs HEeMpaBaono00HOH, U ecliu Obl XUMUYeCKHe Yachl HeJb3s ObUI0 HaOmoaaTh "BO IUIOTH", BPAL
JM KTO-HUOYIb moBepui Obl, uTo TakoH mpomecc BosMoxeH". ([lo moBoay mocnieaHero cielyeT 3aMeTHTh, YTO
IIEPBOOTKPHIBATENIO 3TOro THna peakuud IL.b. benoycoBy mpumnoch Ha NPOTSXEHUU MHOTHX JIET JOKa3blBaTb,
YTO AEMOHCTPUPYEMbIE UM - IIPUYEM UMEHHO "BO IUIOTH"! - XMMHYECKHE 4achl HE SBJIAIOTCH IIPOCTO (HOKYCOM.)
[IoMEMO XUMHYECKHX 4acoB, B HEPABHOBECHBIX XHMHUYECKHX CHCTEMax MOTIYT HAOIMIOAAThCS M HMHBIE (DOPMBI
CaMOOpraHU3allMU: YCTOWUYMBAsA MPOCTPAHCTBEHHAs U depeHnMauust (B HAILIEM MPUMEPE HTO O3HAYAIO Obl, YTO
IpaBasi MOJIOBHHA COCYJa OKpacHTCS B KpacHbIH L(BeT, a NieBas - B CHHHUH), HIM MaKpPOCKOIIMYECKUE BOJIHBI
XUMHYECKOH aKTHBHOCTH (KPaCHbIE H CHHUE y30pbl, poderatoline mo GpuonetoBoMy GoHny).

OnHako anst TOro, 4roObl B HEKOM CHCTEME HAYallMCh IPOIECCHl CaMOOpraHW3aluy, OHa JOJDKHA OBITh Kak
MUHHMYM BbIBEJICHA M3 CTAaOMIIbHOTO, PaBHOBECHOIO COCTOsHHs. B suelikax beHapa HeyCTOHYHBOCTL HUMEET
IIPOCTOE MEXaHUYeCKoe MpoucxoxaeHue. HIKHUM ci1ol XKUIKOCTU B pe3ylibTaTe HarpeBa CTaHOBUTCS BCE MEHEE
IJIOTHBIM U LEHTP THKECTH CMEINIaeTcs BCe Jalblle HaBepX; MO JOCTHKEHHH K€ KPHUTUYECKOH TOUKU CUCTEeMa
"ONpOKHIBIBACTCS" M BO3IHUKACT KOHBEKIIHS. B XUMHYECKHUX CUCTEMaX CHUTYaIlUs CIOXHee. 31eCh CTAllMOHAPHOE
COCTOSIHHE CHCTEMbI IpEICTaBISACT cOOON Ty CTAAUIO €€ pa3BUTHs, KOrja mpsaMas u oOpaTHas XHMUYECKHE
peakiuu B3aUMHO YPaBHOBEIHUBAIOTCA, M HW3MEHEHHWS KOHIICHTpAllMH PEeareHToB TMpeKpamaTca. BriBecTu
CHUCTEMY M3 3TOr0 COCTOSHHUS OYE€Hb TPYAHO, & B OONBIIUHCTBE CIy4aeB - MPOCTO HEBO3MOXKHO; HE 3psA Peakiuu
THMA "XUMUYECKUX 4acoB" OBITU OTKPBITHI JIUIIE HEJABHO, B MATHASCATHIC TOABI (XOTS UX CYIIECTBOBAHHE OBLIO



TEOPETHYECKH TMpeackazaHo maremaTHkoM P. Bombreppa eme B 1910 r1.). Jlmst Toro, 4toObl yCTOHYHBOCTH
CTallHOHAPHOI'O COCTOSIHUS OKa3alach HapylIeHHOH, ecTh 0JHO HeoOXoauMoe (HO He JOCTaTOYHOE) YCIOBHE: B
LENH XUMHYECKHX PEaklHi, IIPOUCXOIAIIUX B CHCTEME, JOJDKHBI IIPHCYTCTBOBAaTh aABTOKATAIMTHUECKHE ITUKIIBI,
T... TAKHE CTaJUM, B KOTOPbIX MPOJAYKT pEAKIUH KATAIH3UPYET CHHTE3 caMoTo cebsf. A Belb HMEHHO
aBTOKaTaTUTHYECKHE MPOIeCChl, KaK MbI TOMHHM 110 [ 71aBe 4, cOCTaBNAIOT OCHOBY TAKOTO TpoIlecca, KaK JKU3Hb.

WTak, »H3HbB MOXHO paccMaTpHBaTh KaK YaCTHBIA cliydail B psily MpOIECCOB XHMHMUYECKOH CaMOOpraHH3allMH B
HEPABHOBECHBIX YCTIOBHSX, IIPOUCXO/AIIMX HA OCHOBE aBTOKaTanmu3a. MurepecHo, onnaxo, mpH 3TOM COIIOCTABUTD
GYHKITMOHUPOBAaHHE JKHUBBIX OOBEKTOB H CaMOOPraHU3YIOIIMXCA HEOPraHMYecKHX CHCTeM. B mpuMepax
CaMOOpraHU3allii, H3BECTHBIX M3 HEOPTaHHYECKOH XMMHH, yJacTBYIOIIME B PEAKIMSAX MOJIEKYJIbI IIPOCTHI, TOr/Aa
KaK MEXaHH3Mbl peakiuii crmoxkHbl. Hampumep, B peakuun bemoycopa-KabBoTHHCKOrO (OKHCIEHHE MalOHOBOH
KHCIIOTBI OpOMaTOM Kasus, KaTalH3upyeMoe COISMH [[epHf) HAaCUHTHIBACTCA OKOIO TPHALATH ITPOMENYTOUHBIX
IPOAYKTOB. B mpuMepax xe caMOOpraHu3aiii, H3BECTHbIX W3 OHOJIOTHH, CXe€Ma PEaKIHH, KaK MPaBHIIO, MPOCTa,
TOT/Ia KaK y4JacTBYIOIIHE B Hel MOJEKYIbl (0eIKH, HyKIeHHOBBIE KHCIOTHI) OYeHb CIOXHBI H CIELH(PHIHBL. ITO
pasnuuue 1penctasisgeTcs [IpHroxuHy upe3BbIHAHHO BaXHBIM, COOTBETCTBYIOIIUM  (DYHIAMEHTATEHOMY
pasIuur0 Mexay Ouonorue U Guzukoi: "Y OHONOTHYECCKHX CUCTeM [B oTmuune oT ¢usuueckux - K.E.] ectb
npomtnoe. OGpazyrolnye HX MOJIEKYIIBI - HTOT IIPEIIecTBYIONIEH YBOTIONHH, OHH ObIITH OTOOPAHBI JUIS YyJacTHs B
ABTOKATAIUTHUECKUX MexaHH3Max". DTOT BBIBOJ BIPAMYHO IepeKIHKAaeTCs ¢ H3BECTHBIMH HaM 1o [nase 4
IIOCTPOECHUSAMH M. DiireHa o caMoOpraHM3allMH MOJEKY] Ha OCHOBE MaTPHUYHOH pelpoJyKIIHH H €CTECTBEHHOIO
otdopa.

Jymato, He Oyzer omMOKoH cka3aTh, 4T0 OYpPHO pa3BHBAIOIIASICA HEPABHOBECHAs TePMOJAMHAMHKA OYKBAJIBHO Ha
HaIIMX TJIa3ax MEHsIET BCIO KapTHHY Mupa, B KOTOpOM Mbl KuBeM. Hampumep, BTOpoe Ha4ano TepMOJUHAMUKH
npuodpetaeT B Helt coBeplieHHO HHOH ¢unocodckuii cMbIc, HO0 WMEHHO SHTPOIHs SIBISETCS TeM CaMbIM
"chIppeM", U3 KOTOPOTO JUCCHIATHBHBIE CTPYKTYPBI MOI'YT CO3[aTh (a2 MOTYT ¥ He CO3/1aTh - 3TO AeNo ciydas!)
OoJee BBICOKYIO, YeM IMpexJe, YIOPIIoUeHHOCTb. [l Hac e 31ech Haubollee CYIIECTBEHHO TO, 4TO B €€ paMKax
IIPOIECC TIPOUCXOXKIEHHS HH3HU TEPSIET CBOK abCOMOTHYK) YHHKATIBHOCTh (8 BMECTE € HEIO - H COMYTCTBYIOUTHI
MUCTHYECKHH opeol) W CTaHOBHUTCA OOBIYHOM, XOTA U Upe3BbIYAHHO CIOXKHOW, Hay4dHOH mpobnemoii. Kak mumrer
[Tpuroxus, "crapas npoGieMa IPOUCXOXKICHHS JKU3HH Ipe/IcTaeT B HOBOM CBeTe. 3aBeIOMO SICHO, YTO YKHM3Hb
HECOBMECTHMA C IPHHIUIIOM HopsAAka bolnbliMaHa, HO HE INPOTHBOPEUHUT TOMY THIIY IIOBEIEHHS, KOTOPBIH
YCTAHABIHBACTCA B CHJIbHO HEPABHOBECHBIX YCIOBUAX", H najiee: "Pazymeercs, npolaemMa IpOUCX0KICHUS KU 3HH
IO-IIPe)KHEMY OCTaeTcsl BeChMa TPYAHOM, U MBI He O)KuaaeM B OmkaiiieM OyayineM cKolabKO-HUOYIL MPOCTOro
ee pemieHHs. TeM He MeHee, IIPU HAILIEM I10JIXOJI€ JKH3Hb IIepecTaeT MPOTUBOCTOATEL "0ObIMHEIM" 3aKOHaM (H3HKH,
OOpOTHLCS MPOTHB HUX, 4TOOb! H30EkKATh MIPENYTOTOBAHHOH €if Cyb0bI - rHdenn."”

5. PanHuii nokemOpuii: ApeBHeHInHe cjaeabl Ku3HU Ha 3emue. MaTbl H ctpomaToanThl. IIpokapuoTHbIi
MHP H BO3HHKHOBEHHE JYKAPHOTHOCTH.

B nnuHHOM psay HayunbixX 3aciyr Y./lapBuna ecth u Takas: B "[IpoucxoxaeHHH BUAOB" UM OBIT YECTHO U YETKO
chopMyIUpOBaH DSl BOMPOCOB, Ha KOTOpblE €ro TeopHs He JaBaja (IIPH TOIJAIIHEM YpOBHE 3HAHHIL)
VIOBJIETBOPUTEILHOTO OTBeTA. OOHHM H3 CaMmblX CEPbE3HBIX BOIPOCOB OCHOBATENb 3BOJIOIUOHHOH TEOPUH
cuuTan Takoi. M3BecTHO, uTO B KeMOpHHCKHX OTIOXKEHHUAX (Bo3pacTa 540 MIIH 1eT) IpaKTHYECKH OJHOBPEMEHHO
MOSIBJIIIOTCA HCKOMAEMbIE TIPEICTABUTENH TOYTH BCEX OCHOBHbIX MOAPA3ICIeHHH KUBOTHOro rapcrea. [lo unee,
9TO HX IMOSABIEHHE JIOJKHO OBUIO INpeBapATLCS ATHTENBHBIM TEPHOJOM 3BOJIOIHH, OJHAKO peallbHbIe CJiebl
3TOrO IIpolecca IOUeMy-TO OTCYTCTBYIOT: B IIPEALIECTBYIOIIUX KEMOPHIO CIIOSX HCKOIIAEMBIX OCTATKOB HET.
Hukakux. Hy gem tebe He "akT TBOpeHus"?

OnuH U3 BeyIIUX CIIELHATHCTOB Mo ApeBHeHITHM popMam xuzau Y. [lond (1992), npuBois COOTBETCTBYIOUTYIO
UTATy, OTMEYAET, 4YTO Ha IIPOTSHKEHUHU IOUYTH cTa JET rocae nydnukauuu B 1859 roay "[Ipoucxoxaenus BugoB"
SICHOCTH B 3TOM BOIPOCE HE MpHOABIIOCH. ITO, TOKANYH, HEKOTOPOE CTYIIEHHE KPACOK (B KOHIIE TPOTILIOTO -
Hayae Hallero Beka U3 JOKeMOpPHICKHX clioeB OBLTN BCe-TaKH OMUCAHBbI TUTAHTCKHE OJJHOKJIETOUHBIE BOJOPOCITH
AKPUTApXH , M BBICKA3BIBAIMCH T'MIIOTE3bI O OHOJIOTHYECKOM IIPOCXOXACHHH CTPOMATOJIHTOBBIX H3BECTKOBBIX
IIOCTPOEK - CM. Jajee), HO CTyllleHHe He CIHIIKOM CUIbHOE. B Ienom mporeposolickas H apxeiickasi spbl,



00BeIUHACMbIE B KPHUIITO30H, HITH JIOKeMOpH# (CM. pUCYHOK 2), JeHCTBHTEIbHO ocTaBAIUCh "TeMHBIMH BeKaMmu',
OTKYy/la TIpaKTHYECKH He OBUIO "MHChMEHHBIX HCTOYHHKOB'. Bee cBenenus 06 3ToM mepuone (a 3TO KaK-HHUKAK
CeMb BOCBMBIX BpPEMEHH CYILIECTBOBAHMS Hallleil IIaHeThl!) mpeacTaBisiu coOold NOMBICITEI, TPOBEpKa KOTOPBIX
Ka3ajaach HEBO3MOXKHOM.

Kax u3BecTHO, 0cal0uHbIe IOPOAbI MOXKHO Pa3leNUTh IO HX IIPOHCXOXKISHUIO Ha OHOTEeHHbIe, T.e. 00pa3syroluecs
IIPH HEMOCPEJCTBEHHOM YYacTHM JKHBBIX OPraHH3MOB (HaIpuMep, MHCYMH Mel), U aOHOTeHHbIe (HalpuMmep,
necyanuk). B 1922 r. B.M. BepHaackuii, ucxoas U3 CTPYKTYpPbl B T'€OXHMHYECKHX OCOOCHHOCTEH pa3H4YHbIX
0CaJI0YHBIX TOPOJ, MPHINET K TAKOMY 3aKJIIOUEHHUIO: B TE€OJIOTHYECKOW UCTOPHH 3eMJIM HE yJaeTcsi OOHApYKHTh
IIeproja - CKOJb YTOJHO JPEBHETO - Korja oOpa3oBaHHE BCEX HM3BECTHBIX IS HETO OCAAKOB IIPOUCXOIMIO OBl
3aBeqoMO abHoreHHbiM nyTeM. CIeNoBaTeNbHO, 3aKIOYal OH, €CIH Mbl OylAeM TBEpAO CTOSTb Ha MOYBE
SMIUpHYECcKHX 0000IIeHuH (a He BCSIKOTO poja "obIux coobpaxeHui'"), TO HaM IIpUJETCs TPU3HATh, YTO KHU3Hb
CyIIeCTBOBaNa Ha 3emiie Bcerda - "Ouocdepa reoJorHueckd BedHa'". ITOT HECKOJIBKO OIIApalHBaIOIIUI BBIBOJ
MOJXHO CTPOTO IepeOpMYIHpOBATh B BHJIE TIPE3YMIIIIUH {CM. TJaBy 1-a): "clielyeT CUHTaTh, YTO KH3Hb Ha 3emiie
CYILECTBOBaJla H3HA4YJIBHO - M0 TeX IIOp, [OKa He JoKa3aHo obpartHoe" (OO0 TOro mpe3yMimusi Obula
IIPOTHBOIOJIOXKHOM). Tak BOT, B INOCIHEAHHE NCCATHICTHS B OOJACTH H3YYCHHS JAPEBHEHIIUX (POpM KU3HH
IIPOM30IIUIa MOJUTMHAS PEBONIONHSA, B XOJe KOTOpo# Touka 3peHHs BepHanckoro momy4mia BechbMa BECOMBIC
(bakTHYECKUE TOATBEPKACHHS.

Kak Mbl MOMHUM u3 TJaBbl 1. ApeBHEHIIHE W3 W3BECTHBIX MUHEPATOB HMEIOT BO3pacT 4.2 MIpA. JeT (OIeHKa
BO3pacTa 3emutd B 4,5-4,6 MIIpA JleT OCHOBaHA HAa aHAIW3€E BEIeCTBA METEOPHUTOB U JIYHHOTO I'pyHTa). Bo3pact xe
JpEeBHEHILINX MOPOJA, B KOTOPBIX HaHJeH YIJIEpPOJ 3aBeIOMO OpraHHMYeCKOro IPOHCXOXKICHHUS (B YIJIEpoae,
IIPHHUMABIIIEM KOTJA-THOO0 ydyacTHe B peakuusx (POTOCHHTE3a, HEOOPATHMO MEHSETCS COOTHOIIEHUE HM30TOIOB
12C u 13C) cocrarnser... 3.8 mipa. ner. [udpa, cormacutech, Hecnabas U cama 1o cede, OJHAKO TYT €CTh €Ille
BKHOE JIOTIOJIHHUTEIbHOE 00CTOSITENhCcTBO. [lemo B ToMm, uto topmarnus Mcya B ['pennannum, rme Obuin
o0Hapy>XeHbl 3TH YIJIEPOAMCTBIE IIPOCIOH, OJHOBPEMEHHO SBIseTcs BooOOIle IpeBHeHIIMMH Ha 3eMile
OCaJI0YHbIMU TIOpOAaMH. Takum 00pa3oM, MEpPBbiE MOCTOBEPHBIE CIEAbl JKH3HH TOSBISAIOTCS Ha 3emie
OJTHOBPEMEHHO C NEPBBIMH JJOCTOBEPHBIMU CJI€IJaMH BOJbBI. A MOCKOJIBKY HCKOIIAeMBIE MOT'YT COXPAHAThCS TOJBKO
B OCAJOYHBIX MOpojax (3a peAdaHIIMMM HCKJIIOUCHHSMH, BpOJE 3aXOPOHEHHH 0] BYJIKAHHYECKHMHU
MEIUIoNagaMH H T.I1.), TO MOXKHO chopMyIHPOBaTh U TaK: JOCTOBEPHBIE CIIE/bI XU3HU H3BECTHBI B I€0IOrHYeCKOH
JIETOMHCH 3€MJIH € TOTO CAMOTO MOMEHTA, KOTJ]d BO3HUKACT IIPHHITHITHAIIbHASA BO3BMOYKHOCTD HX (pHKcaIiH. Takum
obpazom, "nipesymnums BepHanckoro” crana tenepb haKTHYECKH HEYS3BHMOH.

Erme HenaBHO OHOJIOTH YBEPEHO PHCOBAJIH - HCXOAS U3 OOIIHX COOOPaKEHHM - TaKylo KapTuHy. CaMblil NTHHHBIH
OTPe30K B UCTOPHH 3eMIIM IPHXOJHICH Ha 0Opa3oBaHHE IEPBBIX OMOJIOTHYECKHX CHCTEM H3 HEOPraHHYeCKOH
MaTepuH. Heckolbko MeHbIllee BpeMs MoTpeOOBanoch Ha BOSHHKHOBEHME TEPBBIX KJIETOK, H JIHIND IOCHE 3TOr0o
HavaJcs Bce YCKOPSIOIHUiics mpolecc coOCTBEHHO OHOJIOrMYecko 5BoMonHYU. [IepBbIMH XKUBBIMU CYILECTBAMH
ObLTH reTepOTPO(PHBIE MHKPOOPTaHU3MbI, TTHTABIIHECS "TIEPBUYHBIM OYITBOHOM" - TOH OpPraHuKOH, YTO B U3OBITKE
BO3HHKaJIA B IEPBUYHOH aTMoc(epe U OKeaHe B pe3yJibTaTe MPOoIecCcOoB, YaCTUYHO CMOJETHPOBAHHBIX MHILIEPOM.
3aTeM yXe€ BO3HUKIH H aBTOTPO(bI, CHHTE3UPYIOIIHE OPraHUKY M3 YIJIEKHCIOIO Ta3a M BOJbI, HCIOJIB3YS JUIS
3TOr0  SHEPrUl0  OKHCIUTENbHBIX XHUMHYECKMX peakiuid  (XxeMoaBTOTpO(QbI) HIH  COJHEYHOrO CBETa
(poroaBTOTpPODEI).

PeanbHble akKThl, OAHAKO, BHIHYIAHIA OTKA3aThCA OT 3TOH yMO3pHUTENLHOH cxeMbl. B umcle mpodero He HaILIu
MOJATBEPKICHHHE H TPEACTABICHHS 00 MCXOMHOH TeTepOoTpO(HOCTH IKMBBIX CYIIECTB; CYAS 110 BCEMY, aBTO- U
reTepoTpOdHOCTH BO3HHKIIH OJHOBPEMEHHO. OIHH U3 BEIYIIHX CIEITHAIHCTOR 110 MHKPOOHbBIM coobiecTBam . A.
3apap3uH oOpalaeT BHUMaHHE HA TO, YTO "TIEPBUYHBIH OYIHOH" JMaXke TEOPETHYECKH HE MOT ObITh UCTOYHHKOM
TTUITH 718 "MIEpBUYHOH KU3HU", TaK KakK SBISIETCS KOHEUHBIM, HCUEPIBIBAEMbIM pecypcoM. [10CKOIbKY JKHBBIE
CYIIIECTBA PA3MHOXKAIOTCS B F€OMETPHUSCKON ITPOrpeccHi (BCIOMHHUTE BCAKOTO poja "3aHUMAaTeNbHbIC 3a4a4Ku" 0
IIOTOMKAaX OJHOH OakTepHH, 3amMONIHSIOIMX CIIEpBA HAMEPCTOK, IMTOTOM IKEJIE3HOMOPOXKHBIH COCTaB W T.1.),
IIOTOMCTBO TEPBBIX XKe reTepoTpodOB JNODKHO OBIITO OBl COXKPATH BeCh 3TOT "OYJIHOH" 32 COBEPIIEHHO HUYTOKHOE
BpeMS; II0CJIe ITOr0 BCE OHH, €CTECTBEHHO, MPYT OT I'OJI0JA - M U3BOJBTE c03/1aBaTh JKH3Hb Ha 3eMIle 110 HOBOH.
He MeHbIIHEe HEIPHATHOCTH, BIIPOYEM, OXKHIAIOT H YHCTO aBTOTpodHYIO Ouocdepy, KoTopast B TOM Ke TEMIIE - U ¢



TEM K€ KOHCYHBIM pC3YJ'IBTaTOM! - CBS2KET BCCH YIIIEPOA Ha IUIAHETE B BHAC HEPA3IIOKHMBIX
BBICOKOMOJICKYJIAPHBIX COBHHHeHHﬁ.

[lepBu4HOCTL XE€MOABTOTPOQHOCTH - OTHOCHTENBHO (POTOABTOTPOPHOCTH - TOXKE MPUHATO ObUIO CUHUTATH
HECOMHEHHOM; CEPbhE3HbIM apIYMEHTOM TYT SBJISETCH TO OOCTOATENBCTBO, YTO HauOOliee apXaWuHble H3 BCEX
MIOKApUOT, apxebaKTepuu - UMEHHO aBTOTpodbl. ONHAKO U 371€Ch, KaK BBIACHHIIOCH, BCE HE TaK YX OYCBHJIHO.
Morsekyna hOTOCHHTE3UPYIOIEro NUrMeHTa (HampuMep, XJIopodhHuiia) MoriomaeT KBaHT CBETa; B JallbHEHIIEM
SHEPTUs ITOrO KBAHTA HCMONL3YETCA B PA3TH4HBIX XMMHYECKHX IPEBpalCHUAX. TaK BOT, €CTh CEpbe3Hble
OCHOBaHUSA IIoNlaraTh, YTO NEePBUYHONH (yHKIMEH ATHX NUIMEHTOB ObLIAa IMPOCTO-HANPOCTO HEeHTpau3aIus
paspyIIUTEIbHON A opraHu3Ma (1a u BooOume uist mo00H BBICOKOMONCKYISPHOH CHCTEMBbI) DHEPIHH KBAaHTOB
YJIbTPa(dHOJIETOBOTO U3ITyUEHHS, OSCIIPEIATCTBEHHO TPOHMKABLIETO B T€ BPEMEHA CKBO3b JIMUIEHHYX) O30HOBOTO
cios atMocdepy. BriocnencTsuu Te, KTO MPUCTIOCOOUIICS eIlle U UCIOJIb30BaTh 3TY JHEPrUio "B MUPHBIX IeNAX',
pazyMeeTcs, MOJMYYHIH TMraHCKHE TPEMMYIIECTBA, OJHaKo cama mo cebe "panmanuonHas zamuta" JIHK npu
IIOMOIIIH ITUTMEHTOB JOIKHA Obl1a cOPMUPOBATELCA €Ille Ha CTATUuHU JIOOPTaHW3MEHHBIX THnepiukioB. [lousTHo,
9TO JOBOAMTH 3TY 3aIIUTY JI0 COBEPIICHCTBA HMEJIO CMBICIT JIHIIh TeM U3 HHX, KTO 00UTAT B IIOBEPXHOCTHOM CIIOE
okeaHa (10-MeTpoBbIi CJIOH BOJbI MOJHOCTHIO 3AIMMINAET OT yibTpaduoneTa MoO0H UHTEHCHBHOCTH); HMEHHO
OHH, CyJIs TO BCEMy, W JaIH Hadalo (oOToaBTOTpodaM, TOTJa KaK TIyOMHBI OCTAIHCh B PAacIOpSKEHHH
XeMOaBTOTPOOB.,

CymectBoBaHmO (POTOARTOTPOGOB € CambiX JABHHUX BPEMEH €CTh U MPAMbBIE [10KA3aTEILCTBA (JpeBHEHIIHE
opranu3mbl u3 dopmarun Mceya, kKak MbI IOMHAM, OBITH HMEHHO (OTOCHHTE3UPYIOIIUMH, a B IOPOJaX BO3pacTa
3,1 Mapa et coiepxarcs oOcTaTkd Ximopoduia - (UTAH M IpHCTaH, U JaXe HepazIoKUBIIUICS
1IMaHO0AKTePHANIbHBIH MTHIMEHT GHUKOOHITHH), HO Opas3/i0 MpoIle OTCIIE)KUBATh IEATEILHOCTh (POTOABTOTPOJOB 1O
OJIHOMY M3 ee MOOOUHBIX MPOAYKTOB - Kuciaopony. BmepBwle Takod aHanu3 Obu1 mpoBeneH B 60-e roawr JI.
bepkaepom u JI. MapimanioM; OHHM NPHIUIM K BBIBOJY, YTO KOJTHYECTBO KHCIOpOAa Ha 3emile pocio Ha
IPOTSKECHUU BCel €€ HCTOPUHU - NIOCTOSHHO, HO KpadHe MEJICHHO, M BIUIOTH 10 Hadana keMOpusi atMocdepa
OCTaBanach MPaKTHYECKH OeCKUCTOpOIHOH (He Oonee 1% OT ero HpIHeNHero KonudecTBa). OAHAKO HAKOIIIIEHHbIE
K HBIHELIHEMY MOMEHTY JIaHHbIE 3aCTaBjIsIOT IPEANoJiarath, 4TO HACBIIEHHE aTMOochepbl KHCIOPOJIOM
IIPOM30LUIO B CYIIECTBEHHO 0olIce OTJAICHHBIE BpeMEHa.

PUCYHOK 16. ['eomoruyeckue CBUAETEIbCTBA H3MEHEHUH COCTAaBa 3eMHOM arMoc(epbl M YCIOBHH Cpelbl Ha
IPOTSKEHUU JOKeMOpHs U daHepo305.

B ormmune ot mpyrux armMocepHbIX ra3oB KHCIOPOI HE MOXKET ObIThb HMOJYYEH IyTeM JCra3allid Marmbl, H
IIOTOMY OTCYTCTBOBall B TepBHUHON aTMocdepe 3emiu, KoTopas Oblla BOcCTaHOBUTENbHOH. OO0 3TOM
CBH/ICTEIILCTBYET HATMYHE B JPEBHEHIIHX. ITaBHBIM 00pa3oM KaTapXeHCKHuX, Mopoaax JIerko OKHCISIEMBIX, HO He
OKHUCTICHHBIX (HECMOTpS Ha INpeObIBaHHE Ha 3¢MHOHM MOBEPXHOCTH) BeISCTB - TaKUX Kak rpadut (yriaepon),
na3yput (Na2S) u 1.1. HeGombItne Konn4ecTBa KHCIOpOa, 00pa30BbIBABIIEroCs B pe3yabTare POTOAUCCOUHAINH
MOJIEKYJ1 BOJABI TOJ JeHcTBHEM JKECTKOTO YIbTpagHoIeTOBOr0 H3Iy4YeHHs, MOJIHOCTHIO pacXxoJO0BAIHCh Ha
OKHCIICHHE TOCTOSHHO BHIJENAeMBbIX ByJIKaHaMHM aMMHaKa, 3aKMCH YIepoja, MeTaHa U cepoBojopoia. OnHako
HauyuHas ¢ ONPEICIEHHOI0O MOMEHTA B OKeaHax Havyany 0OPa30BbIBATLCH TaK HA3bIBAEMbIE MOIOCYATHIC JKEIIE3HbIE
pyabl (DKeCIMIUIMTEI), IpelcTaBlstolmue co0oH depenoBaHHe O€IHBIX M OOOTAIEHHBIX OKHCIIAMH JKelesa
npocnoeB. OHu GOPMHPYIOTCS, KOIZla JBYXBAJICHTHOE JKeJe30, BbipabOTaBIICeCs B Pe3yNIbTATE BYIKAHHYECKOH
aKTHBHOCTH U PAcCTBOPEHHOE B MOPCKOH BOJE, pearupyeT B MOBEPXHOCTHBIX CIIOSX OKEaHa C MOIEKYJISPHBIM
KHUCIIOPOJOM, OKHCISIETCS 10 TPEXBAJTEHTHOro M BHIIQJAeT B BHIE HEPACTBOPHMOTO OCaJKka Ha JHO. Takum
00pa3oM, Hauano o0pa30BaHus pya ATOro THIMA (COCTOSIIUX INIaBHbIM oOpa3zoM u3 remaruta Fe203 u marnerura
FeO(Fe203) o3nauaer mosiBneHUe Ha 3emiie JOCTATOYHO MOIIMHOTO HMCTOUHHKA MOIEKYISIPHOrO KHCIOpOJa,
KaKOBBIM MOTYT OBITh TONBKO HOTOCHHTE3UPYIOIIHE OpraHu3MBbl. BriepBble HKECIHIUIMTEI TOSBISIOTCS BCE B TOH
ke Gopmauuu Mcya; 3T0 MOXET CIYXKHTh HE3aBUCHMBIM IOATBEpXKICHHEM TOrO, 4TO cojepxalieecs B Hel
YIJIEPOAUCTOE BEIIECTBO NEHCTBUTENBLHO MPHHAIEKANO POTOCHHTETHKAM (PHUCYHOK 106).

M cTOYHHK-TO KHCJIOpOJa BO3HHK, HO MHp CIIC Ha IIPOTHKCHHH IIOJYTOpa MHIIIHAPAOB IJICT OCTAaBAJICA
aH33pO6H[>IMI 00 aToM CBHACTCIIBCTBYCT HAJIHYHUEC B COOTBETCTBYIOIHX OTIOXCHUAX KOHIIIOMEPATOB H3 IIHPHTA



(FeS2). 3avactyro OHW TpeACTaBISIOT COOOH TalbKy ¢ OTUETIMBBIMH CJie/laMHd 0OpabOTKH e€e TeUueHHeM - 3TO,
KCTATH, MEPBOE CBHIETEJILCTBO CYIIECTBOBAHUS Ha 3emile IpecHBIX BoJ. Ho TeKyuwe BOIBI He MOTYT He OBITh
XOPOIIO a3pPHPOBAMbIMHU, U TO, YTO CTONb JIETKO OKHCISIEMOE BEIIECTBO, KaK IMHPHT, OCTAIOCh HEOKHCJIEHHBIM,
CBHIIETEJILCTBYET O MPaKTHUECKH OeckuciopoaHoit atmochepe. CoobiectBa hoToaBToTpodoB YOPMUPYIOT B 3TO
BpeMs cBoeoOpa3uble KUCIOpoaHble oa3uckl (TepmuH [1. Kiayna) B OecKucIopoinol MycThine; HX BO3MOKHOCTEH
XBaTaeT Ma CO3[auue OKUCIUTEIBHBIX 0OCTAHOBOK (M OCaxeHHE jKele3a B OKHCHOM ¢opMme) JHIIL B CBOEM
HETIOCPEICTBEHHOM OKPY KEHHUH.

Cutyanus paguKalbHO H3MEHWIACh OKOJIO 2 MJIPJ JIeT Hazak, Korla IIpollece IpaBUTallMOHHON Tuddepenruaniu
Hesp (cM. IJ1aBy 3) IpUBeN K TOMY, uTO OOJIbIas yacTh dkesle3a Mepelula B SApo IUIAHEThl, U pacTBOPEHHOE B
MOPCKOH BOJIE 3aKHCHOE XKENE30 HE MO0 YK€ BO30OHOBIATLCS ITO MEPE BhIOBIBaHHS U3 MUKIA. POTOABTOTPOYBI
MOTy4HUJIM BO3MOXKHMOCTh 3aBEpIIHTH CBOIO THUTAHHUECKyl0 padoTy I10 OKHMCJIEHHIO 3aKHCHOIO JKeje3a H
OCaXK/ICHUIO €70 B BHJIE JUKECTTHIUTUTOB; HMEHHO B 9TO BpeMs BO3HHMKJIM BCE KPYITHEHIIIHE MECTOPOXKICHUS Keleaa,
tTakue, kak Kypckas MarHuTHas aHomanusi. B nmanpHeifmmeM pyasl 3Toro Tuma yxe He oOpazoBBIBATHCH (3a
HCKIIIOUEHHEM OYEHBb KPaTKOro 3IIH30/a B CaMOM KOHLE JoKeMOpHs - 0 4eM pedb moiaeT B riase 6). Kuciopon,
paHee IOJHOCTBIO PacXOI0BABIINICA Ha HTOT MPOLECC, CTal TENEPh MAJIO-IIOMATY HACHIILATh aTMOC(EpY: € ITOro
BPEMEHH IIMPUTOBbIE KOHITIOMEpAaThl HCUe3IH, 4 Ha CMEHY JOHHO-MOPDCKMM JKENIe3HbIM pyJaM IIpHIILIH
TeppHUreHHbIE (T.€. UMEIOUIHE HA3eMHOE IIPOUCXOKICHHE) KPACHOIIBETHI - T.€. IIPOLIECC OKUCIIEHUS XKeJle3a Hadalcs
U Ha cyme (pucyHok 16). Spxuit oOpa3 anst onucaHusi 3TUX coObITUH npuayman [.A.3aBap3uH: OH Ha3zBaJl HUX
BpeMeHeM, Korza "Ouocdepa "BbIBEPHYNIACh HAM3HAHKY' 3a CUET MOABICHHSA KHCIOPOAHOM armocdepbl Kak
IpoJyKTa oOMeHa IMaHoOaKTepuil, © BMECTO KUCIOPOJHBIX "KapMaHOB" NMOSBHIIMCH aHa’poOHBIE "KapMaHBI" B
MeCTaxX pa3jIOoNKEHH OPraHuKu’.

Wmenno B 510 BpeMs (1.9 Mmuapp et Hazan) B kKaHaackol gopmanuu ['aHGIMHT BIepBEle TOABIAIOTCA 3Be314aThie
00pa30BaHusl, [TOJIHOCTHIO HICHTUYHBIE TeM, YTo 00pa3zyeT HbIHe 0ONIHUraTHO-a’3poOHAs MapraHIleBOOCAKAAOLIAL
Oaktepus Metallogenium. be3 kucaopoaa oKucIeHHe XKelle3a U MapraHila He HeT, ¥ oOpasyeMble 3Toi GakTepueit
METANITUYECKHE KPHUCTALIB B BUAC XapaKTEPHBIX "MAay4yKOB" BOHHWKAIOT TOJIBKO B CHIBHO OKHCIMTEILHOH
00CTaHOBKe. ITO JIOJDKHO O3HA4aTh, YTO B TOT MOMEHT COJepKaHHe KHCJIOpoAa B aTMocdepe yxe JOCTHUIIIO
BEJIMYMHBI KaK MUHUMYM B 1% 0T coBpeMeHHOro (Ttouka [lactepa). UIMeHHO ¢ 3TOH moporoBoil KOHIEHTpallUH
CTAHOBHUTCH "PKOHOMHUYECKH OIIPaBAaHHBIM" HAIIQXKUBAHHE NIPOLECCa KUCIOPOIHOIO JbIXaHHUsl, B X0 KOTOPOIo U3
KQXKI0H MOJIEKYJbl TIIOKO3bI MOXKHO OyneT monyuyats 38 sHepreTHueckux equuui (Moekyn AT®) BMecTo aABYX,
obpasyroomuxcs npu Oeckuciopoanom Opoxkenun. C Apyroil cTopoHbl, B aTMochepe HAUYMHAET BO3ZHUKATh
O30HOBBIM CJIOH, NperpaxaalOUMi IyTh CMEPTOHOCHOMY YyJbTpaduosieTy, 4TOo BeAeT K KOJIOCCATBHOMY
PaCIIHPEHHIO CIIEKTPa MPUTOAHBIX A kU3HU MecTooOuTanuil. [lpumepHo k cepeaune nporeposos (1,7-1,8 mmpn
JIeT Ha3za[) "KHMCIOpOAHAs peBOTIONHA” B LIEJIOM 3aBepluaeTcs, ¥ MHp CTaHOBHTCA a’poOHBIM (pHCYHOK 16).
Bripouem, ¢ TOUYKH 3peHHs CYLIECTB, COCTABIABIINX TOTAAIIHIOW OHocdepy, 3TOT mpollece clefoBaio Obl Ha3BaTh
uHaue: "HeobpaTmmoe oTpaBieHHE KHCIOPOJAOM atMocdephl MnaHeThl”. CMeHa aHAIPOOHBIX YCIOBHH Ha
a’poOHBIE HE MOIJa HE BbHI3BATH KAaTAaCTPOPUUECKUX TEPEMEH B CTIPYKTYPE TOTMAIHUX 3JKOCHCTEM, H B
JeCTBUTENHLHOCTH "KMCIOPO/IHAS PEBONIONUA" €CTh HE UTO MHOE, KaK NEepBbIH B MCTOPHH 3eMIM [N0OaNbHBIH
SKOJIOTHUYECKUH KpH3HC.

Bo Bcex mpeabiyliiX HOCTPOCHUSIX MBI HMEJIH JEIIO JHINb C FEOXUMUUECKUMH CIIEACTBHSIMH TEX MPOLIECCOB, UTO
IPUCXOIMIN Ha 3eMJIE TIPH MPEANoIaracMOM HaMH YYacTHH JKHBBIX CcyliecTB. Pacrionaraem iy Mbl, 0JIHAKO, XOTh
Kako#-To HHdopMaIlHeil o caMuX 3THX cyllecTBax? MoHO 1 UX "moniynaTh naneiaMu”? OKa3bBaeTcs, MOXKHO.
B mocnenaue AecatuneTus ObUTH paszpaboTaHbl cHeIUalibHbIE METOABI 00pabOTKH OCAMOUHLIX TOPHBIX MOPOI,
MO3BOJIAIOIUME BBIICHATH COJAEPKAIIMECS B HUX KICTOYHbIE OOOJIOYKH, @ B HEKOTOPBIX CIyYasiX MaKe MOIydaTb
KOCBEHHYIO MH(OpPMAlHMIO O BHYTPEHHEM CTPOSHHH 3THUX KiIeToK. K HbIHelHeMy MOMEHTY B JOKeMOpPHUHCKHX
nopojax oOOHapy»€HO MHOXKECTBO OJHOKIETOYHBIX OpraHU3MOB; JpeBHelInNe U3 HHUX HaliJeHbl B
MecToHaxokIeHusIX BappaByHa (ABcrpanus) - 3,5 u Oudepnaxt (HOxHas Adpuka) - 3,4 MIpa. et Hazad. ITo
OKa3aJICh HECKOILKO BHIOB IUaHOOAKTEpHH (""CHHE-3€IeHbIX BOJIOpOcei”), HuYeM OCOOEHHO HE OTIIHYAIOMIMXCS
OT COBpEMEHHBIX; MBI y)K€ YIIOMUHAIHA O TOM, YTO W3 IOpoJ Bo3pacTa 3,1 Mipa. yeT ObUT BHIAETIeH MHUTMEHT
(UKOOMINH, KOTOPHBIH HCTIOIB3yeTCs MpH GOTOCHHTE3e COBPEMEHHBIMH HAHOOAKTEPHUIMH (M HUKEM KpOMe HHX).



WUtak, B paHHeM [JOKeMOpPHH CYIIECTBOBAJ COBEpIIEHHO 0cCOOBIH MHpP, (opMHpyeMblil NpOKapHOTHBIMH
OpraHu3MaMi - 0akTepusaMH U nHaHoOakTepusamMu. Pazienenue >KUBBIX CyIIIECTB Ha IPOKAPHOTHI H DYKapUOTHI (3TH
TepMHHBI ObITH BBeACHBI B 1925 1. 3. [llarToHOM), OCHOBaHHOE Ha HAIMYHH MIIH OTCYTCTBHH B MX KIIETKax
O(hOPMIICHHOTO fApa, TENEPh CUMTAIOT CYNIECTBEHHO Ooytee PyHAaMeHTaIbHbIM, YEM, HAPUMEp, pa3ACiICHHE Ha
"yuBOTHEIE" U "pacTenua”. Cpeld MHOTHX UX pa3iMuuii /Ui Hac ceifyac Ba)KHee BCero TO, YTO CPe/id MPOKapHOT
HEM3BECTHbI MHOTOKJIETOYHBIE OpraHu3mbl. EcTb HHMTYaThle M mampMelutonjHble [11] dopmbl muaHoOakTepui,
OJIHAaKO YPOBEHb MHTEIpally KIECTOK B 9THX CTPKYTypax - 3TO BCE-TakH YPOBEHb KOJIOHHH, a HEe OpraHusma. A
IIOCKOJIbKY BPEMEHH Ha BCSKOIO pOJia SKCIEPUMEHTh] Y IIPOKAPHOT, KaK Mbl BUJIENH, ObLTIO OOJIee 4eM JOCTaTOYHO
(xak-HUKaK, TPH C MOJIOBHHON MMLIHap/a JIeT), TO MPUXOAUTCA [IPEAINONIOKUTh, YTO MO KaKUM-TO IIpHYMHAM Ha
IPOKApHOTHOM OCHOBE MHOIOKJIETOUYHOCTH HE BO3HHMKAeT B MpHHLHUIIE. MoXeT OBITh, A0 B OTCYTCTBHHM Y HHUX
[EHTPHOJIEH ¥ MHTOTHYECKOIO BEpeTeHa, 0e3 KOTOPOro HEBO3MOXKHO TOYHO OPHEHTHPOBAaTh B MPOCTPAHCTBE
Jendiuecs KIeTKH U GOpMHPOBAThL U3 HUX CKOJIL-HHOYAH CIOKHbIE aHcaMOIu. MokeT OBITh - B CBOHCTBAX HX
KJIETOYHOH O00OJIOYKH, MPENATCTBYIOUIMX MEXKKIETOUHBIM B3aUMOAEHCTBHAM; 3TO JIENAeT HEBO3MOXKHBIM OOMEH
BEUIECTBAMH, TaK 4YTO KJIETKH, HaXoAdllMecs BHYTPH Opramu3iMa d He HMEIOIIHe NIpAMOro KOHTaKTa ¢
OKpy:karolei cpeiofl (4T0 Hen30eKHO IIPH MHOTOKIIETOUHOCTH), HE MOTJIM OBl IUTATHCS U BBIBOJAMTH ITPOJYKTHI
pacmajia. Moxer OBITh - B YEM-TO €1I1€; KaK Obl TO HH ObUIO, TaKOH IMyTh MOBLIIICHUS YPOBHS OPraHU3alluy, Kak
MHOTOKJIETOYHOCTh, JUJI IIPOKapHOT OKa3alcsd 3aKpbITBIM. BpIXoj W3 3TOro TynmHKa OHM HallUId BechMa
OPUTHHAJIBUBIH,

Jlnst nokeMOpPUHCKHUX OCATOYHBIX TOII YPE3BBLIYAHHO XApaKTEPHBI CTPOMATONHTHI (IMO-TPEUECKU - "KaMEHHBIH
KoBep") - TOMKOCHOHYATHle KOJOHWHBl HJIH XOJMHUKH, COCTOAIIHE TJaBHBIM 00pa3oM M3 KapOoHaTa KabIHS
(pucynok 17, a 1 6). DTH CTPYKTYpBl U3BECTHHI €Ille ¢ CepedHHbI MPOLLIOrO BEKa, OJHAKO HX IIPOMCXOKICHUE
OCTaBalOCh COBEPIICHHO HEACHBIM A0 TPHUINATBIX TOJOB, KOrja ObUIO CHENaHO OJHO M3 3aMedarelbHeHImx
OTKPBLITHH HaIllero Beka B 00IIaCTH KilaccH4ecko# (T.e. He Moekyisapuoi) 6uonorun. Ha mutopanu 3anusa [Hlapk-
boit B 3amagnoii ABCTpanuy M Ha aTlaHTHUYeCKoM Molepexxbe baraMckux ocTpoBOB OBLTM HalifeHbl HeOonbline
puGoBbIe TOCTPOHKH HEH3BECTHOIO paHee THIA - IIIOCKOBEPIIMHHbIE U3BECTKOBBIE "Oouku" quamerpoM 1-1,5 M
(pucynok 17, B) M pacmolaramllHecs HUXE YPOBHS OTIHBA CIOUCTBHIE KOPKH; BCE 3TO IIPH BHHMATEIBHOM
pacCMOTPEHUH O0Ka3aJloCh... COBPEMEHHBIMH CTPOMATONHTAMH. BBISCHUIOCH, YTO CTPOMATOIHMT oOpazyeTcs B
pe3ynbTare >KH3HEACATEIBHOCTH COBEPIICHHO HHM Ha 4YTO He IIOXOXKEro IIPOKAPHOTHOTO COOOIIeCTBa,
Ha3BBIBAEMOI0 LIHAHOOAKTEPHAIBUBIM MaTOM. MaThl CYILIECTBYIOT BO MHOTHX paiioHax MHpa, TJIaBHBIM 00pa3oM -
B TAKUX [UIIECPraluHHBIX (MEpecoNeHblX) JaryHax, xkak Ham CHBail, 0HAKO HACTOAIIME CTPOMATOJMTHI, KaK B
[ITapk-b3ii u na baramckoii oT™MeNH, OHH 00pa3yioT JOBOJIBHO PEJIKO.

Mar, pacnonararoniuiics Ha BepXHEH ITOBEPXHOCTH CO3/JaBaéMOro UM CTPOMATOJIMTA, MPEACTABIAET COOOM
IUIOTHBIH MHOTOCTOHHBIN "KoBep" OOIIeH TONUMHONH 10 JABYX CM; OCHOBY €r0 COCTaBISIOT HUTYAThIe THOO
nabMeJUIOHIHbIe THAHOOAKTEPHH, OJIHAKO TOMUMO HHX B (OPMHUPOBAHMH cOOOIIECTBA yUACTBYET MHOMKECTBO
CaMBIX pa3IMUHLIX MHKPOOPraHH3MOB. BHYTpH MaTa JIeTKO pa3IHdUMBl HECKOIBKO (GYHKIMOHAEHO AUCKPETHBIX
cioeB (pucyHOK 17, r):

[InoTusiif BepxHuit cinoil - moBepxuocth pocra (1-1,5 MM), B KOTOpOM e€cTh M aBTOTPO(BI - MPOAYLUPYIOLIHE
KHCIOPOJ HaHOOaKTepUH-(DOTOCHHTETHKH, M reTepoTpodbl - OOJHUraTHO-a3po0Hble (HecmocoOHble KHUTh B
OTCYTCTBHH KHCIIOpO/1a) OaKTepHH.

Toukas (MeHee 1 MM) moAknaaka; B Hell aBTOTpodaMH cilyxkar O0akTepHH, OCYIIECTRISIONINEC HECKUCIOPOAHbIH
¢oToCUHTE3 (IpH KOTOPOM MCTOYHHKOM BOJIOpOJia SABISETCA HE BOAA, a JIpYTHE BEIIECTBa, HaNpHUMED,
CEepOBOJIOPO/I - TOT/Aa BBIJENAETCS He MOJEeKyISpHbld KUCIOpod, a cepa). [erepoTpodaMu ke chyxaT
dakynbTaTUBHBIE a3pO0bI, KOTOpble MOTYT MCHONB30BaTh KHUCJIOPOJ, HO B €ro OTCYTCTBHE CHOCOOHBI
YAOBJIECTBOPATH CBOU NOTPEOHOCTH B HSHEPIUH HE JAbIXAHUEM, a OPOKECHHEM.

Huxe nBYX BepXHHX CJI0€B, B KOTOPBIX HAYT Ipolecchl (GOTOCHHTERa, U KOTOpPHIE B COBOKYIIHMOCTH Ha3bIBAIOT
dboTHyeckoil 30O Mara, JXKHUT TojlcTas OecKHUCIOpOoJHas 30Ha, B KOTOpOH MpolLBETaT paznoodpasubie
ana’poOBL: IS HUX MOJICKYIISPHBIH KUCIOPO He HY)KEH HITH TaXe ABISETCS S710M.

Ha mnoBepxuocTh OOHMTAIOIIEr0 Ha MEJIKOBOJABE MaTa MOCTOSHHO BBINMAJAl0T YaCTHYKH ocajka {(O0OBIYHO -
KPUCTAIUIBI KapOOHATa KaJbIUA), KOTOPBIE 3aTEMHUSIIOT COOTBETCTBYIOIIE YYAaCTKH (JOTHUECKOH 30HBI H JOJDKHBI
MOCTeNIeHHO YXYALIATh YCIOBUS HAYILETO B Heil ¢poTocHHUTE3a - BIUIOTH 0 HeHu30ekHoi rudenu poTOCHUTETHKOB.



Ot karacTpo(bl 3TH MUKOPOPTaHHW3MBI CTIACAET TIOJIOKHTEBbHBIM (POTOTAKCHC: 10 MEepe TOr0, KAK HHTEHCHBHOCTH
cBeTa B (hOTHYECKOH 30HE NajaeT. OWH MUTPUPYIOT BBEPX CKBO3b HAKaIlJIMBAlOIIMICS Cilol ocaaka. oOpa3ys Bbilie
HEI'0 HOBYH) MOBEPXHOCTb POCTa € NOAKIAAKOH. MHrpanust 3Ta MAET pa3HbIMH CHOCOOaMM: HHUTYaTbie (POPMEI
0o0naatoT CrnocoOOHOCTBIO K CKONB3SILEMY JIBHXKEHHIO CKBO3b OCAJIOK. MAJIbMENJIOWAHBIE - K YCKOPEHHOMY
HapacTaHHIO BEpPXHHMX 4YacTell KOJIOHHH; elle OJWH MyTh - BPCMEHHBIH Mepexoj B JIaTEHTHOC COCTOSIHHE C
TIOCTICAYIOLICH peKONOHH3aHEeH TOBEPXHOCTH OCaIKa.

OkazaBiiuecsi TakKUM 00pa3oM BHYTpH OECKHCIIOPOJAHOHN 30HBI Mara Ocaflki CTPYKTYpPHPYIOTCS H ClIoH 3a clloeM
HApaILMBaIOT BEPXHIOKO MOBCPXHOCTh CTPOMATONMTA; M3MEPCHHS INOKA3alH. YTO COBPEMEHHBIC CTPOMATONHTHI
NpUpacTaloT €O CKOpOCThIO 0KkoJo 0,3 MMm/roa. Kax(iblif cioi COCTOMT M3 napsl CJIOHKOB - CBETIIONO M TEMHOTO,
COCTOSILLMX W3, COOTBETCTBEHHO, Oojiee MEJKHX M OoJice KPYNHBIX KpHCTA/UIOB KapOoHAaTa KanbLHS; KpYITHBIE
KpHCTAIBI 00pa3yIOTCs B TOT CC30H r0ja, KOIr/A MpoLece ocaXaeHusd ujeT ovicTpec (pucynok 17, n). Cnenyet
NOJYCPKHYTh, YTO BCILUECTBO, M3 KOTOpPOro IOCTPOCH CTOMATOIMT, HE CO37AcTcsi MaTOM - [OCICAHHHN JIHLIb
CTPYKTYPHUPYET €CTeCTBEHHOEe OcasikoHakorsieHHe. CTpOMaTONMTHL Yalle BCero COCTOST M3 KapOoHaTa KaslbLHs
MOTOMY .IMIlb, YTO KapOOHATHBIH THII OCAJKOHAKOIUIEHHs B Mope Haubosnee OOBIYEH, OJHAKO B HHbIX
THAPOXHUMHYECKHX YCJIOBUAX (POPMUPYIOTCA CTPOMATONMTHI (hocpaTHbie. KpeMHE3EMOBBIE. XKeNe3UCThle, U np.[12]

PUCYHOK 17. Murbi 0 CTPOMATONIHUTHI -
COBPEMEHHLIE M HUCKOMaemele: (a) -
HCKOIaeMble CTPOMATOJIUTEI, OOLIMH BUJ;
(6) - oum xe, B paspese; (B) -
COBPEMEHHBIC CTPOMATOJIMTOBBIE
noctpoiku B lllapk-baii, ABcTpanus; (T) -
NONEPEYUBIM  pa3pe3  mMara: (1) -
oOpa3oBaHHe  CTpPOMATOJIMTA  MATOM
(cxema).

He Bce matel mnpeactaBisnd  coboro
JIOHHBIE coobwecTpa. Jleno B TOM, 4ToO.

OMHMO yKe H3BECTHBIX Ham
CTPOMATOJIUTOB. crensl
WKU3HEACATEIILHOCTH MU KpPOOHBIX

= e © coolliecTB  MpEeACTaB/CHBl  €lle U
OHKONIMTaMH - OoJiee MITH MeHee cepruecKUMH 0Opa3oBaHUAMM, B KOTOPLIX H3BECTKOBbIE CJIOM PacoJiaraloTcs
HE JIMHEMHO (KaK B CTPOMATONIUTE), @ 00pa3yloT KOHIEHTPHYECKYIO CTPYKTYpY. [lpeanonaraercs, 4TO OHKONMHTHI
CO3/1aBAJIHCh OCOOBIMH MPOKAPUOTHLIMH COOOLIIECTBAMH. HMEBIIIMMH OOJIMK MMJIaBalOLIMX B TOJILIE BOJIbl I1ApPOB.
o0oJiouKa KOTOPLIX MpEACTaBIsia COOOH MaT, OCaJKH OTJaraniucs BHYTPH 00O0JIOUKM 3TOoro "Oarwckada”, a
[IaBY4ECTh €MY MpHJABalH odpa3yeMbie IpH MeTa0OoM3Me Ia3bl, HE MOIYUIME MOKHHYTh 3aMKHYTYHO [1OJIOCTb
BHYTPHU KOJIOHHH. [lo3ke MBI CTONKHEMCSI ¢ OCOObIM THIIOM BOJOPOCJCBOrO COOOLLICCTBA - MJIABAKOLHM MAaTOM,
XapakTEPHBLIM JIJIS1 HEKOTOPBIX BHYTPEHHHUX BOJOEMOB M€3030s (CM. rnaBy 9).

Hrtak, Mat npeactaBnsieT co00H BbICOKOMHTEIPHUPOBAHHOE COOOLLECTBO € YPE3BLIYAHHO CIOXHO OpIaHHU30BAHHOM
TpodHUecKkoit CTPYKTYpOH: Ba BEPXHHUX CJIOS COCTABJIEHBI NMPOAYLEHTAMH M KOHCYMEHTAMH MEPBOro MOpsiika
("pacTenusMH" M "TpaBOSAHLIMHU"). COEJIMHEHHLIMH B MHILEBYIO LieNb MAaCTOMIIHOTO THUMA, a HWXXHUH CIIOH
c(opMHpoOBaH peayleHTaMu ("najansuiMKkaMi"), NOTYYalOLMMH OPraHHKY H3 BEPXHHUX CJIOEB 110 JIETPUTHOH LeMH
(pucyHok 17). Bonee Toro. H3MepeHHUsl MOKA3IH, YTO MaT SIBJISIETCS BOOGLIE OJHOH M3 caMbiX cOaNaHCHPOBAHHBIX
3KOCHUCTEM: OH MPOU3BOJIUT POBHO CTOJILKO OPraHHKH H KHUCJIOPOJA, CKOJILKO TYT )K€ pacXOAyeT B Mpouecce CBoeH
JKU3Hees TeNIbHOCTH (HyNeBoi OanaHc) - a Bellb 3aMKHYTOCTh M€OXMMHUYECKHX LHKIIOB Obllla paHee omnpe/esieHa
HaMHM KaK IJIaBHOE HalpaBlieHHe B 9JBOJIOUMH OuHocdeppl. MMeHHO Takas CTpyKTypa "MpOM3BOACTBA H
npoTpedieHys” B MPOLLIOM MO3BOJIsiJIa MaTaM 00pa30BbIBAThH KUCIIOPO/AHKIE 0A3UCHl U MOCTENEHHO YBEIHYUBATD
MX - BMECTO TOI'0, YTOOBI MBITATHCS CXOAY H3MEHHTH BCIO 3TY OECKHUCIOPOIHYIO Cpeay.



MoskHo cka3aTth, yTO B MaTe "HHYTO HE Mponaaaer” - Jake SHEPTHA COJTHEUHOI'O CBeTa (IMMOHATHOE JIEN0, B paMKax
CYMMapHOTO K.I.J. (poTocHMHTe3a, cocTaBlsiomero okoino 10%). @oTocuHTe3upyromme OaKTepPUH TOKIAIKHA
UMEIOT TTHTMEHThL, TO3BOIAIONTHE UM [IOTTTIOMIATH CBET W3 HHOM 4acTH CHEKTPa, YeM UX "KOIUIerd"-1lHaHO0aKTe pUl
U3 BBIIIeNeXkKanero cios. TakuM oOpa3oMm, MOBEpXHOCTh POCTA CTAHOBHUTCA JUISA JKHTeNeH TMOAKIaIKH Kak Obl
IIPO3PAYHO, YTO IIO3BOJNISET YTHIM30BATH BCHO MOCTYMAIOIIYIO B (DOTHYECKYIO 30HY CBETOBYIO JHepruto. bonee
TOTO, IOCKOJIBKY COJIHEYHBIH CIIEKTp MeHseTcs B TeueHUH AHS ('mokpacHeHue"” CoJIHIIa Ha BOCXOJE U 3aKare), 1JIs
YJIYYIUICHHS HWCIOJb30BAHUA SHEPIUM B MATE TPOHUCXOIAT YIOPAAOYECHHBIE BEPTHKAJIBHBIE MUIPALUH - CMEHA
TrOPH30HTOB, 3aHUMaeMbIX OAKTEPHAMH C Pa3HBLIMH THIIAMH ITATMEHTOB.

Bce 310 mo3BossieT chenath CIEMYIOMIMH BbIBOM: YPOBEHb HHTETPAUMM, JOCTUTHYTHIH COCTABISAIOLIAMH MaT
MUKpPOOpPIraHH3MaMH, IPEeBOCXOJHT YpPOBeHb, HaONMIOAaeMblif B OOBIYHBIX 3KOCHCTEMaX, ¥ KaK MHHUMYM He
yCTyIaeT ToMy, YTo HaOMoaeTcs y TMIaiHUKOB. M yx koJib CKOpO MBI CUHTaeM "OpraHu3MaMu’ JTHIIAHHUKH, TO
Takoe ompejieleHue C ITOJIHEIM OCHOBAHHEM MOMXHO OTHECTH U K MaTy. A MOCKOINBKY clelbl JKH3HeAeATeTbHOCTH
MAaTOB - CTPOMATOJIUTHI - AOCTOBEPHO MOSIBISIOTCS B IeOJIOrMYECKOM NETOMUCH BCE B TeX YK€ CaMbIX JApeBHEHIIHX
ocanouHbix (opmarmsix BappaByna u Oudeppaxt (3,5-3.4 Mupa neT), TO OPHXOIUTCS NMPH3HATH CIETYIOIIEE.
Kusnub, moxoske, MOABIIETCS HA 3eMIle cpa3y B BHJE 3KOCUCTEMBI, IIEJIOCTHOCTh KOTOPOH BIOJIHE COMOCTaBHMA C
LEIOCTHOCTBIO MHOTOKIIETOYHOrO opraHusma. CyllecTBoBaHHEe B MpHPoAE TakoH 3aMedaTenbHOR (HOPMBI
OpraHM3alliM, Kak MaT (KoTopas CylecTByeT 06e3 0coObIX U3MEeHEeHHH Kak MUHUMYM 3,5 MIIPJ JIeT), TTO3BOJISIET I0-
HHOMY B3IJISHYTh H HA TAaK ¥ HE BOHHKIIYIO Y TIPOKAPHOT MHOTOKJIETOYHOCTh: a8, COOCTBEHHO IOBOPS, HYKHA JTH
OHa HM?

Kacasch coBepriieHCTBa DanaHca MeXy IPOLECCaMU CHHTE3a H ICCTPYKITUH, OCYIIECTBISEMBIMHI B MAaTE, YMECTHO
BCIIOMHHTB €Ille OJHO BbICKa3biBaHHe Bepnajckoro, cnenanHoe uM B 1931 r: "[lepBoe mosiBneHHe XKU3HH TPH
co3aanuu 6uocthepsl NOJDKHO OBUIO IPOU30UTH HE B BHJIE MOSABIEHHSA OJHOIO KaKoro-jiubo opraHu3Ma, a B BHIE
UX COBOKYITHOCTH, OTBEHAOIICH reoxUMHUYeCKUM (PpyHKIHAM ku3HH". [loxoke, 9To U 3TO IpeAcKa3aHHe Terepb
TOXE HAXOIUT MOATBEPIKICHUE.

KakoBbI ske OBUIM YCJIOBHS CYILIECTBOBAHHS STHX ApPeBHEHIIMX IIPOKAPHOTHBIX SKOCHCTeM? OHH TpaJULMOHHO
CYHMTAIIUCH ITIOJABOJHBIMH (MOPCKUMH) 10 TeX nop, oka M.H. KpsiioB u I'.A. 3aBap3un (1988) He BEIIBHHYIH Pl
apryMeHTOB B II0JIb3y HA3¢MHOrO 00pa3zoBaHUA AOKEMOPHHCKUX CTPOMATOJIMTOB. B nanbHeHIeM naneoHTosnor
A.T". Tlonomapenko (1993) mocraBuJI BOIIpoC O TOM, YTO Takoe BooOIe "Mope" u "cyma" TpHMEHUTEIBHO K
r1y0oKoMy JAOKeMOPHIO - paHblIe 3TO IIPOCTO HUKOMY He IIPHXOAMIO B TOJIOBY. J[€70 B TOM, YTO B OTCYTCTBHE
BBICIICH HA3€MHON PACTHTENbHOCTH CKOPOCTb BOJAHOM M BETPOBOM 9pO3HMH OJDKHA IIPEBbINIATH COBPEMEHHYIO BO
MHOro pa3. He3zauuiennsle HakNnoOHHBIE CyOCTpaThl PH 3TOM OYAYT pa3MbIBATBCA OUeHb OBICTPO, U Na”amadT
OKaKeTCA COCTOSIINAM H3 IPAKTHYECKH BEPTHKAIBHBIX CKall M [IOYTH FOPH30HTANBHBIX PABHUH, IPOCTHPAIOIIUXCA
Ha OTPOMHBIC IUIOMIAH U JIHIIb He3HAYUTEJIBHO IPEBBIILAIOIINX YPOBeHb MOps. Tak 4To, IO BCeH BHIAMMOCTH, B
Te BpEMEHA HAa OKpaHHAX KOHTHHEHTOB (OPMHpOBAIMCH OOLIMPHBIE MEJKOBOAHBIE OacceiHbl C MOCTOSHHO
MEHAIOIIMUMCST YPOBHEM BOAIBI U 0e3 HacToAmel Oeperosoi muHuH. MiMeHHO B 3ToM "BhIMepiueM” sanamadre, He
ABJIAIOIIEMCS HHU CyIlIeH, HE MOPEeM B COBPEMEHHOM CMBICIIE, H IIPOLBETAIH CTPOMATOIUTOBBIE IKOCUCTEMBI.
[ToMumMO OEHTOCHBIX TPOKAPHUOTHBIX DKOCHCTEM, MPEICTABICHHbIX MAaTaMM, BCE 3TO BpeMs CYLUECTBOBAIU H
IUIAHKTOHHBIE, COCTOSIIHE U3 ChHepUUYCCKUX OJHOKIICTOYHBIX BOAOPOCIIEH - akpHTapXx U 1apooOpa3HbIX KOJIOHUH,
HAIIOMHUHAIONTHX coBpeMeHHbIi Volvox. Crenyer NOMHHTH, YTO Ha3BaHUE "aKpUTapxU" HE COOTBETCTBYET KaKOM
00 TaKCOHOMHYECKOH IpyIme BoJopociielf - Takol, kak 3BIIIEHOBBIE, THATOMOBBIE H T.II.; 3TO coOMpaTenbHOe
HasBaHHME JUIS MHKPOOPraHH3MOB CO CTOHKOH, HO HeMHHepanH30BaHHOH 00onoukoH. llepBhle INIaHKTOHHBIE
OpraHu3Mbl IOABNAKTCA B NATCOHTOJIOTMYECKOH TeTonmucH 3,5 Miph JIeT Ha3ajg - OJHOBPEMEHHO CO
CTPOMATOJIMTaMH.

HWMeHHO B IJIAHKTOHHBIX SKOCHCTEMAax IIPOU30OUUIO B cepeliuHe NpoTepo3os (oxono 1,9-2 mapa net Hazan)
coObITHE, CTaBIIEE KIIOYEBLIM NS JaibHeHnied cyapObl Ouocdepsl. B 310 BpeMs B cocraBe (PUTOIIAHKTOHA
MOSBHJIMCH TaKWe AaKpUTApXH, KOTOPBIX CUHTAIOT IIEPBBIMH Ha 3eMile 3YKapHOTaMU. 3akiioueHHe o0 Hux
9YKapUOTHOCTH TEPBOHAYANIFHO OCHOBBIBAIOCH HA pa3Mepe KJIETOK (OHU MpPeBBIMIAIOT 60 MKM, TOrja Kak
IpaKTHYeCKH BCe H3BECTHBIE TMPOKAPHOTHI CO CHEepHUYCCKUMH KIeTKaMM Menbde 10 MKM), OJHAKO TMO3Ke Ha



CpennecubHpckom mnockoropbe (MecToHaxo}ieHHe Mupoenuxa) yaanoch cobpaTb MHOMXKECTBO 3K3EMIUISIPOB
YHUKQILHON COXPaHHOCTH, HA KOTOPBIX yAaJOCh PEKOHCTPYHPOBATh MpPOLEC SACPHOro JiesieHHs. A HelaBHO B
OJIHOM K3 aBCTPAIHHCKHMX HePTAHBIX MECTOPOXUEHUH cxoaHOlo Bo3pacTa (1,7 Mup JieT) ObUIH OOHApPYXKEHbI
CTEPOJIBbl - BELIECTBA. KOTOPBIE CHHTE3UPYIOTCS TOJIbKO KJIETOUYHBIMH SIPAMH.

[lo moBoAy MNPOMCXONKICHHS 9YKAPHOTOB OONBIIMHCTBO HCCHEAOBATENEH ITPHIECPXKHBAETCA  THUIIOTE3BI
cuMOHoreHesa. Mjes 0 TOM, UTO pacTHTENbHAasA U )KMBOTHAs KJIETKH ABISIOT co60if "cHMOHOTHYECKHIT KOMIUIEKE"
obula Bneppele BbickazaHa K.C. Mepexkosckum (1909) u 3atrem o6ocHoBaHa A.C. PaMHUHUBLIHBEIM (TEM CaMBIM,
KOTOpbI paHee. B 1867 r. noka3an CUMOHOTHYECKYIO MPHPOAY JMIIAHHWUKOB); AaBTOPOM € KOHLEMNUHH B ee
coBpeMeHHOM Buae cuuTaloT JI. Maprynuc. Konuenuus cOCTOMT B TOM, YTO OpraHelljibl, HaJIW4YHE KOTOPBIX
OTJIHYAET IYKAPHOTHYIO KNETKY OT MPOKApHOTHOM - MUTOXOHJIPHU, XJIOPOMIACTH H XTYTHKH ¢ 6a3aibHbIM TETIOM
M MUKpOTPYOOUKaMH - SIBNISIOTCH pe3yJIbTATOM 3BOIOLHH HEKOT1a He3aBUCHMBIX MPOKAPUOTHLIX KIIETOK, KOTOPbIC
OBLTH 3aXBayeHbl KJIETKON-X03SMHOM (TOMXKE MPOKApHOTHOI) W He "cheleHbl", a peBpallieHbl €10 B CHMOMOHTOB.
[IpennonaraeTcs, 4TO pofib KIETKU-XO3SIMHA BBLIMOJIHANA KpynHas ¢akyJbTaTHBHO-aHa’poOHas Oakrepus-
retepoTpod. I1pornoTus oaHaX LI MEJIKHX adpoOHbIX OakTepuii-reTepoTpooB, OHA Hayala UCIOb30BaTh HX B
KauyecTBe "HHEpPreTHYECKHX CTaHUMH", NepepadarbiBasg C UX MOMOIIBIO CROIO OpIraHuKy Mo Gonee CoBeplIeHHOH
TEXHOJIOTHH (bIXaHHE BMECTO OpOKeHMs), YTO MO3BOJIMIIO €if MONy4yaTh M3 KaXAOH MOJIEKYIb! TIHOKO3bt 38
Monekyn AT® Bmecto aByx. Coro3 Obut BbITOJIEH M 1St "paboB"-a»spoOoB. MOJIydMBIIMX B3aMeH ropaszio 6oee
COBEpLICHHbIH HCTOYHHK "TOIJIMBA": OpraHuKy, HoObIBaeMyr0 KpyNHbIM XHLIHBIM Xo03dHHOM. J[lanee k
MOBEPXHOCTH XO35IHHA TMPHKPENUIAch Apyras rpynna ¢cMMOHOHTOB - »TyTHkONoaoOHble Gaktepun (Maprynuc
nojaraeT. 4To 3TO OBIJIO HEYTO BPOJE€ COBPEMEHHBIX CIMPOXET), KOTOPhIE PE3KO YBEJIMUHIM MOABHKHOCTH
X035iMHA - B OOMEH HAa BO3MOXHOCTH "MOACOCAMHUTBCS K eAHHOH 3Heprocucteme". [lornotum e 3atrem
MOJAXOIALLMX MENKHX (POTOAaBTOTPO(OB - LIHAHOOAKTEPH, XO3HH MOJY4HIl BOZBMOXXHOCTE MOJyyaTh OPraHuKy He
MyTeM aKTHBHOTO MOMCKa €€ BO BHEILUHEH cpejie, a MpOCTO, TaK CKa3aTh, OCH/IEB HEMHOIO HA COJIHBILIKE. JTOT
nepexo/ 10 HEKOTOPOH CTeNEeHH aHAJIOTHYEH MPOMCXOJUBIIEMY B YEJOBEUECKOH MCTOPHH MEPEXOAY OT OXOThl H
coOupaTeNnbCTBa K CKOTOBOJACTBY M 3eMiiefenuto. ['MnoTesa 3Ta BBIMVIAAMT JOCTATOYHO (PAHTACTHYHO. OJHAKO
HUMEET CEPbE3HBIE 00OCHOBAHMUS.

PUCYHOK 18. CxemarHueckoe n3oOpaxeHHe cuMOHoreHesa.

Jeno B TOM. YTO aHAJIOTHYMbIE MTPOLECCHI MPOUCXOAAT H B COBPEMEHHOM
mupe. Hanpumep, undysopus-tydenbka MOXET COAEpXaTh B KayeCcTBe
"IOMaNIHEro XUBOTHOrO" 3eJIeHyI0 BOAOPOCHb Xnopemuty. Mudyzopus ne
rporaeT "AOMaLIHIOW" XJIOpely, HO HEMEUICHHO IepeBapHBaeT J00YIO
"nUKyO" KNEeTKy TOro ke BuAa. Xinopesnna ke o0pa3yeT BHYTpH XO3siMHA
CTpOro (PMKCHpOBAHHOE YHCJIO KJIETOK, H YE€pe3 HECKOJILKO IOKONECHHI
TEPsieT CMOCOOHOCTD K CAMOCTOSATENIBHOMY CYLLIECTBOBAHHIO.

C Aapyroii CTOpPOHBI, CXOJACTBO MHTOXOHJPUH M  XJIOPOMJACTOB C
OakTepHsIMH JAJICKO BBIXOAWT 32 PAMKH UHCTO BHELLUHETO (M Te, U Jpyrue -
OB&JBHBIC TCJA, OKPYXXCHHBIC JBOWHOH MeMOpaHO#, Ha CKianakax
BHYTPEHHErO CJIOSl KOTOPOH JIOKAIH30BAHBI [MHTMEHTHL C JBIXATCIbHBIMH
WIH (OTOCHHTETHYECKUMH (yHKUHUAM). J[elo B TOM. YTO 3TH OpraHenbl
- umerT codcteHHyro JIHK, npuuem He suHelHyio (kak XpOMOCOMHas
= " JIHK caMoii 5yKapHOTHO#H KJIETKH), @ KONBLEOOPasHyIO - TaKylo JkKe, KaK y
HacTOsALMX OakTepuii. B MOMEHT KNETOUHOrO JICNCHHS MHTOXOHAPHH M
XJIOpOIIacThl HE CO3JAl0TCA KJIETKOM 3aHOBO, a pa3MHOKAIOTCA CaMH, Kak HacTOsIIME OJHOKIETOUYHBIC
opraHu3msel. Tlpu 3TOM cTeneHb WX CaMOCTOATENIbHOCTH TAKOBA. YTO OHH BIOJIHE CMOCOOHBI CyLIECTBOBATb H
Pa3MHOXKATLCA M B HYXKHX KJI€TKax: HalpuMep, XJOpOMIacThl JIEFrKO pa3MHOXKAIOTCS B KYPUHOM siifLe.

CpaBHUB e C 9THX MO3LMH IYKApHOTHYIO KJIETKY C MaTOM, MOXHO 3aKJIFOUHTb, UTO 37€Chb Mbl UMEEM JEJ0 €O
BTOpOil (M CTOMNB )K€ YCNEIIHOH) MOINBITKOH MPOKapHOT CO3/1aTh BHICOKOMHTEIPHPOBAHHYIO KOJIOHHIO, HA 3TOT pa3
HE MEXIy pa3IMYHbIMH KJIETKaMH, @ BHYTpH 0AHOH u3 HuX. [Toxoxe, uto, He MMes BO3MOXXHOCTH BhIpaboTaTth



HCTHHYIO MHOTOKJIETOYHOCTH, IIPOKAPHOTHI BBDKAIH BCE, YTO MOXHO, M3 CHMOHMO3a: pa3 Helb3s HalaJuTh
NOIDKHYIO Tu(depeHnupoBKy COOCTBEHHBIX KIETOK, TO IMoYeMy OBl He HCIOJIb30BaTh B KAUeCTBE CTPOMTEIBEHOIO
MaTepuasa KJIeTKH Pa3HbIX opraHu3mMoB? Ilpu 3TOM He HMCKIIOYEHO, 4TO 110 KpaliHell Mepe "KOHCTPYKTOpPCKUE
pazpadoTku” o oboumM "mpoexkTaMm” - MaT ¥ SYKAPUOTHOCTD - MIEPBbIE IIPOKAPUOTHL HAYAIH OJAHOBpeMEHHO. Takoe
IPeIONTMKEHHE MOXKET XOPOIIO OOBSICHUTh TOT NapaJOKCANbHBIN pe3ysbTaT, K KOTOPOMY TPHIIUTH B TOCIEIHHE
roasl K.B&3e u psaa npyrux uccnenonartelneil: conocTaBUB HYKJICOTH/IHBIE ITOCIEI0BATETIBHOCTH PA3IMYHBIX TPYIII
OpraHU3MOB METOJIOM MOJIEKYIAPHBIX 4acoB, [13] OHM 3aKJIIOYMIM, YTO 3YKAPHUOTHI JOIKHBI OBLIM BO3HHKHYTh
CTOITb )K€ JABHO, KaK H IPOKAPHOTBI.

Ckopee Bcero, pa3iHyHble BAPHAHTHI 9YKAPHOTHOCTH - T.€. BHYTPUKJIETOUHBIX KOJOHMH - BOBHUKAIM MHOTOKPATHO
(HampuUMEp, €CTh OCHOBAHHMSA TI0JIaraTh, KPAaCHbIE BOJOPOCIH, PE3KO OTIMYAIOIIHECS OT BCEX MPOUYUX PACTCHHH IO
MHOJKECTBY  KJIOYEBBIX MPH3HAKOB, SABISIOTCS — PE3yJbTATOM Takol  "HE3aBHCHMOW  3yKapuOTH3aIuu"
nuaHobakTepuit), OJHAKO BCE OTH BapUAHTH, BUAMMO, HE HMMEJH B TOTJAIIHHUX YCIOBHAX JOJDKHOTO
IPEeUMYIIECTBA Tepel MPOKAPHOTHBIM THIIOM OpraHM3alldd W "He BBIXOJWIN B cepuio". Beab sykapuoTam
IIPUXOJMTCS IUTAaTHTh 3a CBOIO CJIOKHOCTH BEChbMa JOPOTYIO LEHY: OHM IIOTEPSIIM IIPHCYIIHE IIPOKApHOTaM
"OececmepTre” (BUJIOBYIO HEM3MEHHOCTh HA TIPOTSXKEHUH MHUJITHAPIOB JIET) U "HEYA3BUMOCTD" (CITOCOOHOCTh KUTh
B KUIIATKE WK B AJIEPHOM PEaKTope, MUTAThCs MOOBIMU A1aMH HIIH YHUCTHIM BOJIOPOOM, U T.[1.); KAKOH K€ CMBICTT
II0CJI€ 3TOTO BBIOJHATH B OHochepe Te (QYHKIMH, AT KOTOPBIX AOCTAaTOYHO M IPOKapuoT? Eciu KOMIBIOTED
HY»EH BaM JIMIIb ANS NedaTaHus TeKCToB U WUrpbl B "TeTpuc", To BbI, HaJO0 AyMaTh, HE CTaHETE IMOKYIATh
[TenTyM co Bcemu "HaBOpoTaMu", a OTPAHHYHUTECH YEM TIOMPOIIIE.

Curtyanus, oJHAKo, paJUKalbHO H3MEHMIIACh MMEHHO OKOJO JIBYX MIJLIHApIOB JIET Ha3aj, KOIrjJa IOABICHHE
OJIHOrO M3 BO3MOXCHBIX BAPHAHTOB dYKAPHOTHOCTH - "a3poOHbIi (POTOABTOTpOd" - COBIANIO C APYTrUM COOBITHEM:
KOHIIEHTpAIus KucjiopoAa B atMocdepe 3eMIU JOCTHUITIA, B pe3ysbTare JeATeIbHOCTH NHaHOOaKTepui, TOUKH
[lacTepa, u B 3TUX YCHOBHAX J3yKapHoTHAas "MoJAeNb" oKa3aiach, HaKOHEI, "KOHKYpeHTocmocoOHo#". MMeHHo
9YKapHOTHI-a3pOObl CO BPEMEHEM OTTECHSAT MPOKApHOTHRIE co00IIecTBa B "pe3epBalvu”’ (epecoieHbIe BOJOEMBI,
ropsuyde HMCTOYHHMKHHM T.JA.), WITH TPEeBpaTAT HX B 3(eMEepoB (CHHE-3EIEHBIC BOAOPOCIH, CTPEMHUTENLHO
pazMHOJKaIOIUECH B TyJKe - U TYT JKe UCUe3aroIue BMecTe ¢ Hell).

TO BBITJISIAUT, €CJIM BIyMAaThCs, BOIIMIOIIEH HCTOPHUECKOH HECIIPaBEAMBOCTHIO. 31€Ch MBI B IIEPBBI - HO JaTIEKO
HE B MOCJICHUH - pa3 CTAJKUBAEMCS C CUTYyallMeH, KOI1a HEKas TPYIIa XUBbIX OPraHM3MOB IMOCTEIIEHHO U3MEHSIET
oKpy>karomuit Mup "non ceds"” - a noAaMu 3TUX U3MEHEHHUH B UTOT€ MONB3YIOTCS IpYTHe, IPHYeM ¢ JOCTaTOYHO
nevanbHbIM JUIs "MHULIMATOpOB pedopM” pe3yibTaToM. YBbI! Biectsme chopMmynupoBanHblil CTpyrankumu
npuHiun: "Bynymee co3paercs To00H, HO He AnsA TeOs" MPOABIAETCA B IBOJIONMM Onocdepnl Kak OnHA U3
dbyHIaMeHTATLHEHTITHX 3aKOHOMEPHOCTEH.

BrpoueM, 3ykapuoTbl Hadall cBoe TpuyMdballbHOE IIECTBHE Jalieko He cpa3dy. [losBuBIICH HMOYTH 2 MJIPA JIeT
Ha3a/l, OHU Ha MIPOTHKEHUH NMOYTH MUIUIMAPJA JIET HE UTPAIU CKOJIb-HUOY/Ib 3AMETHOH POJIM B DKOCHUCTEMAX, a BCE
pazHoobpaszie dTUX OPTaHUXMOB OBUIO OrpaHuueHO (PUTOIIAHKTOHHBIMH dopmaMu - akputapxamu. Coznaercs
BIIEUaTJIEHHE, UTO caMa Mo cede IYKapUOTHOCTD €llle He CO3/aeT pellarollero MpeuMyIlecTBa; 10 TeX Iop, IokKa
SYKAPHOTHI OCTAIOTCS OJHOKIETOUYHBIMHU, OHHM JIHIIIb KOHKYPEHTOCMOCOOHB! (OTHOCHTENBHO IIPOKAPHUOT) - HO HE
Oonee Toro. Mup npojioykaeT ocTaBaTbesl IPOKaPHOTHBIM BILIOTH 10 KOHIIA IIpoTepo3os. OnHako okono 800 MiH
JIET Ha3za/ HACTYIAET 3110Xa IIOUCTHHE IPAMAaTUYECKUX NIEPEMEH, O KOTOPBIX M MOUET peyb B CIEAYIONIEH riaBe.

6. Ilosauuii AokeMOpHii: BO3HUKHOBEHHEe MHOIOKJIETOYHOCTH. ['HHOTe3a KHCIOPOAHOIO KOHTPOJIS.
DaHaKkapCcKHH YKCIEPUMEHT,

[pexkae yeM HEMOCPEACTBEHHO MPHCTYNATh K M3YUYEHHIO APEBHEHIINX MHOTOKJIETOUHBIX OPraHH3MOB, JaBaiTe
3aJlyMaeMcs: a 3a4eM, COOCTBEHHO TOBOPS, 3Ta MHOIOKIETOYHOCTh HYkHa? Kakue npeumyiecTsa oHa jaet? Ha
3Ty MPoGIeMy MOKHO IMOCMOTPETh ¢ PA3HbIX TOYEK 3PEHHS, HO Mbl UM Hayalla TOCMOTPHM - ¢ SKOJOTHUYECCKOM.
WHBIME CIIOBAMH: YTO MHOTOKIIETOYHOCTH JAeT HE CAMOMY OpPraHH3My, a dKOCHCTEME, H - B KOHEYHOM CueTe -
ouocdepe.



Masopa3MepHble OUTOMIAHKTOHHBIE OpPraHU3MBI (IIpEXJEe BCEro - IMPOKapHOTHBIE) CTAKUBAIOTCA C OJHOHU
npobreMoi, Ha KOTOpPYIO BIepBble oOparunl BHUMaHHe ruapobuonor b.B. Bunenxun. CHabxeHue 3THX
OJTHOKJIETOUHBIX OHOTre€HaMH W PACTBOPEHHBIMH Ta3aMH MPOHUCXOAWT 3a cueT IUdPy3un CKBO3b KIETOUHYIO
CTEHKY: HTO. Ka3ajoch Obl, JOMHKHO ONAarompHATCTBOBATH MUHHATIOPU3ALMH KIETOK - YTOOBI MAaKCHUMAJbHO
YBEJIMYUTEL OTHOIIEHUE €€ MOBEPXHOCTH K 00beMy. OHAKO O4YeHb MEITKHH OpraHu3M HecllocOOeH BBLICTUTHCS U3
OKpY>Kalolllel ero BOJHOW MacChl: TaCCHBHO Iaps B TOJILE BOJABI (M OCTABAsICh HEIIOJABUKHBIM OTHOCHTEIILHO Hee),
OH OBICTPO €O3/1aeT BOKPYT ceOs "MyCThIHIO" - BBIEAET U3 HEMOCPEICTBEHHO OKPYIKAIOIIETo €0 BOJHOTO €O BCE
Ouorenbl. [lpu 3TOM OH Hacbimaet Boxy audOyHAUpYIOMIEH HApYXKy OPTaHHKOH, KOTOPYHO HE B CHIIAX
yIep)KUBaTh BHYTPH KJIETKH M3-32 TOTO e CAMOTO - BBICOKOTO - COOTHOIIEHHSI MTOBEPXHOCTL/00BeM. To, uTo npu
3TOM 0€3BO3BpPAaTHO TepsAeTcs OoJiee TPeTH KIETOYHOH IPOAYKLHMH - IIONOEBl; XyXke TO, UTO HAa OKHCIIEHHE 3TOH
OPTaHHUKH PACXOJyEeTCS KUCIOPOI, U BOIHBIHA CIIOH, OKPYKAIOIIUN Opraiu3M, 3BTpodunupyercs. OqHUM CIOBOM,
He3abBeHHBIH [1sTauoK OBLT IIpaB: KU3HG "0YeHBb MATICHBKOTO CcyIIecTBa” MOTHA HEMPUATHOCTEH.

HenpusiTHOCTE 3THX MOXKHO H30€XkaTh, IUIIb 3aCTABUB OPraHU3M IepeMenaThcsi OTHOCUTENFHO BMeIaonieit ero
BOJBI. DTOIO MOXHO TOOMTBCS ABYMS criocobaMu: MO0 HayaTh caMOMY aKTHBHO JBHIATLCS B €€ TOJIIE, TH0O,
HAao0OpOT, MPUKPEIUTHCA K HEMOJABMKHOMY CyOcTpaTy - 4yToObl BOJA ABUTAIACh OTHOCUTENBHO TeOs. Bropoi
CIIoco0 ITPOKApPUOTHI PeATH30BaId HEMENJIEHHO, CKOHCTPYHPOBAB MaT. A BOT € IIEPBBIM CII0COOOM (Ka3anoch Obl,
Ooiee IPOCTHIM M OYEBMIHBIM) Y HUX BO3HHUKIIM KPYIHbIE IpoOIeMbl - HOO 3()(EKTHBHBIX OpPraHOB JIBH)KEHHS,
IOJOOHBIX KIYTHKaM U PECHHYKaM 3YKapHOTHBIX OJHOKIETOYHBIX, Y IIPOKApHOT HE BO3HHKAET, a CO3JaHHe
KIIETOYHBIX arperaiui, CroCOOHBIX K COTTMAaCOBAHHBIM JBHKECHUSIM (HaIlpuMep, BOTHOOOPA3HbIM) 3aTPYTHEHO U3-
3a KpaiiHe#l cnabocTH MEXKIIETOUHBIX B3auMoneHcTBuit (cM. I'maBy 5). I[lostomy "reHepanbHON muHHEH" 3TOT
Croco0 CTAHOBHUTCS IHUIUb IIPU IOSIBIEHHH 3YKAapHOT, CIOCOOHBIX K OOpPa3OBaHUIO BBICOKOMHTEIPHPOBAHHBIX
KIIETOYHBIX arperaluui, T.€. K HaCTOAIEH MHOTOKIETOYHOCTH.

MHOTrOKIETOYHOCTh TIpPHUBENA, CPeIy MPOUYEro, K Pe3KOMY IOBBHIIICHHIO CIIOCOOHOCTH OPraHW3MOB CO3JaBaTh B
CBOEM TeJle 3allac IUTATENbHBIX BelllecTB. lIpakTUdeckH IHMIIEHHBIe 5THUX 3allacOB OJHOKIETOYHBIE (B
0COOEHHOCTH - IPOKAPHOTHI) OOpEUEHBI pearupoBaTh Ha U3MEHECHHS COACp)KaHUs OUOTEHOB B OKPYIKAIOIUIEH cpene
eIMHCTBEHHBIM CIIOCOOOM - H3MEHEeHHeM IUIOTHOCTH nomynsiuid. ([IpuMepoM Takoro WX MOBENEHUS MOXKET
CILy’KUTh "LIBETEHHE" BOJOEMOB, KOTJla CTPEMHUTENBHOE PA3MHOKEHHE OJHOKIETOUHBIX M HHUTUYATBIX BOAOPOCICH
OBICTPO NPHBOJAMT K HMCYEPIIAHUIO pecypca SKOCHCTeMBI; B pe3ylbTare 0e3MEepHO pa3pocluasics MOIYJALUS B
OJTHOYAChe BBIMHPACT, @ HA OKHCIECHHE JTOM MEpPTBOH OPraHHKH pAacXOIYeTCs 3aTeM IOYTH BECH KHUCIIOPO
BOJl0eMa - "3aMop"). 3amacHble BeIIeCTBa M pe3epBHas OMoMacca KpYNHBIX OpPraHH3MOB AENaloT MX HOIYISLUH
Oollee He3aBHCUMBIMH OT KosleOaHUH pecypca U cTaOUIH3UPYIOT UX INIOTHOCTh. B CBOIO OYepeb, CYIECTBYIOUHE
B 3KOCHCTEME T€OXHMUHYECKHE KPYTOBOPOTHI OOPETAIOT B JHUIIE 3TUX OPraHU3MOB KPYIHOE pe3epBHOE jaero [14],
OKa3bIBAIOIIlee HA BCE 3TH IIMKIBl MOIIHOEe crabunu3upymomiee BoznekcTBre. Takas "B3amMHasi crabuiuzanus”
KaKETCS OJHHM W3 TJIaBHBIX DKOJOTHYECKHX CIIEJICTBHH BOZHHKHOBEHHS MHOTOKIIETOYHBIX (XOTS INpaBUIbHEE
CKa3aTh - MAKPOCKOTIUYECKHX, T.€. BUIUMBIX HEBOOPYKECHHBIM I'Ta30M) OPTaHU3MOB.

[Tocneansist oroBopka He ciyvaiiHa. Ecnu ske MbI OT Boripoca "1 4ero BO3HHKIIA MHOTOKIIETOYHOCTD ITepeieM K
BONPOCY "Kak M KOTZa OHA BO3HHUKIA", TO HaM IPEXKJe BCEro MPUIETCs ONPEAeNIUTh - KaKoH OpraHu3M cleayet
CUMTAThb MHOTOKIETO4YHbIM? Ecnu naxe He OpaTh B pacdeT UMCTO TEPMUHOJIOTHYECKHE NPOONeMbl (CIeayeT IH
Ha3bplBaTh "KoJNoHMeR" Volvox, y koToporo ectb nHdpdepeHuHauus Mexay KIeTKaMH INEpeIHEro U 3aJHero
MONYIIAPUi, 3apOJIbIIa, BOZHHUKAIOIIUE MyTeM MaTHHTOMUY - ACTEHUs 03 MOCIEAYIONIET0 YBEMUYEHHS Pa3MEPOB
KJIETOK, ¥ KOTOPBIH K TOMY )K€ CMepTeH), 3/1eCh CYIIeCTBYeT M IMpobiieMa BIOJIHe OOBEeKTHBHAS. A HUMEHHO:
COOTBETCTBYET JIH CTPOTUM KPHUTEPHUSIM MHOTOKIETOYHOCTH CTpPOEHHE Tella MAKPOCKOMUYECKHX BOJOPOCICH H
rpu0oB? bBONBIMUHCTBO OHONOrOB HBIHE OTBEYAKOT HA 3TOT BOMPOC OTPHLATEIIBHO, OCTAaBIAS TEPMHH
"MHOTOKJIETOUYHBIE" JTUIND 32 3€JIeHBIMH pacTeHusMHU (Metaphyta) u xuBoTHEIME (Metazoa); JIx.Kopnuce (1983)

BBCIT I 3TUX JBYX I'PYIIIL y,uaquIﬁ TEPMHUH - MHOT'OTKAHECBBIC OPIraHUu3MBlI.

Takum 00pa3oM, JOCTHXKCHHE >HBBIMH OpPraHH3MaMH MaKpPOCKOIHMYECKHX Pa3’MEPOB MOMKET MPOHCXOIUTD
pazIUYHBIMH CITOCOOAMH, a HMCTHHAS MHOTOKJIETOYHOCTh (MHOTOTKAHEBOCTH) - JIKIIL OJUH U3 HUX. B mobom
cly4ae, MHOTOKICTOYHOCTH (B IDHPOKOM CMBICJIe) IIOYTH HaBEepPHAKa BO3HHMKATa B IIpollecce HBONIOLUH
MHOTOKpPaTHO M HE3aBHCHUMO: BO MHOTUX THIIaX Bojopocielt - kpacHbIX (Rhodophyta), senensix (Chlorophyta),



3070THCTBIX (Chrysophyta) - HiaH BeICIIMX MPHOOB-aCKOMHUETOB (Ascomyceta) MOJKHO BBISIBUTH IIpeeMCTBEHHbIS
PSITBI OT OJHOKJIETOUHBIX (pOPM Uepe3 KOJIOHWH (HallpuMep, HUTYAThIe (JOPMEI) K MaKpOCKOTTHYECKUM OpTaHH3MaM
¢ aHaJIoraMH TKaHeBOH audPpepeHuupOBKHU.

PUCYHOK 19. U3MeHeHHs BO BPEMEHH OTHOCHTEIBHOIO OOMJIMS OCHOBHBIX
OMOTHUECKHX KOMITOHEHTOB: (&) - MPOKapHOTHI-CTPOMATOJIHTOOOpA30BATEIH,
(6) - cBOOONHOKHUBYIIHE IPOKAPHOTHL, (B) - 3YKapPUOTHBIM (PUTOIUIAHKTOH, (T) -
MHOTOKIIETOUHbIE PACTEHHS, (/1) - MHOTOKJIETOYHBIE JKHBOTHBIE.

DTa TUIOTETHYECKAss OBOJIOIHOHHAS KapTHHA XOpOILIO COOTBETCTBYET
COBPEMEHHBIM  TATEOHTOJIOTHYECKHM JaHbiM  (pucyHOK 19).  IlepBbie
SYKapHOTHI MOABKIIACH (KaK MBI IOMHKMM M3 TJIABHI 5) OKOJIO ABYX MUJUTHAPIOB
JIET Haza] cpeAr PHTOIUIAHKTOHHBIX aKpUTapX; BCKOpPEe K HHM J0OABUIHCH H
HUTHAThie (OPMbI C FYKAPHOTHBIMH TAPAMETPAMH KJICTOK. 3aMeUYaTeIbHO, YTO
OHH HHKOTJIAa HE BCTPEYAIOTCA B TPOKAPHOTHBIX OCHTOCHBIX COOOINECTRAX
(1HaHOOaKTEpPHATTPHBIX MaTax), a ¢ CcaMoro Hayata (GOPMHPYIOT CRO#
COOCTBEHHBIH THI pacTUTENBHOCTH, HazBaHubli B.lllen6opuom (1987)
"BojopocieBbIMH JTyramu”. HbiHe cooOImIecTBa TAKOTO THMA W3BECTHBI JIMIIb B HEKOTOPBIX AHTAPKTHYECKHX
BHYTPEHHHX BOJOEMax; B JIOKeMOPHH K€ OHM, CyJs MO XapaKTepy OCalKOB, OBUIH IIHPOKO PACTIPOCTPAHCHBI B
MOPSX 32 TIPEJIETIaMH METKOBOIMH (KOTOPBIE ObUTH 3aHATHI MATAMHU).

K cepenune pudes (1,4-1,2 mupa JieT) 3TH HHTUATBIC 3YKAPUOTHBIE (OPMBI JOCTUTTH 3HAYHTEIHHOIO
paznooOpa3va. MIMeHHO Torga B cOCTaBe "BOJAOPOC/EBBIX JYrOB" MOSBHIMCH M IEPBBIE MAKPOCKOMHYECKHE
BOJIOPOCIIM € IUIACTUHYATHIM, KOPKOBBIM M KOXKHCTBIM THIIAMM CIIOEBHUINA, a K BeHAY (650 MIH JeT) OCHOBHBIM
KOMITIOHEHTOM 3THX COOOIIECTB CTAHOBATCSA BEHIOTEHHUH - JICHTOBU/HbBIC BOJOPOCIH JTUHON 10 15 em. Ecth naske
cOOOIIeHHe O HaxOJKe KaKUX-TO IIACTHHYATBHIX BoJopocielf B kuTakckod dopmanuu YandeH ¢ Bozpactom 1,8
MIpA JeT; 3Ta JaTHpOBKa HYMXKAAeTcs B IMOJATBEPXKICHHHM, HO HE KaxeTcs HepealbHoH. Jlenmo B ToM, 4TO
TAKCOHOMMYECKAs] TMPUHAUTEKHOCTb BCEX STHX (OPM HENIOCTATOYHO SICHA, OJIHAKO HEKOTOPBIE W3 HHUX OYEHb
CXOJIHbl C HU3IIMMH KPACHBIMH BOAOPOCISAMH - OaHTHeBbIMH. KpacHble e BOJOPOCTH, KaK MONAratoT MHOTHE
HCCIeIoBaTeNH, SBISAIOTCS caMoi apXaHuyHOH BETBBIO HYKAPHOT, H Jaske, BO3MOXHO, IPOM3OILIH B pe3ylbTare
"He3aBUCUMOH 3YKapHOTH3alMH" IUaHOOAKTEPHI.

A BOT *HMBOTHBIE, 4 TAKKe CIIeJIbl UX JKU3HENEATSIHHOCTH (HOPKH H CIICAOBBIC TOPOXKKH Ha MOBEPXHOCTH OCaIKa),
JIOCTOBEPHO IOABUIUCH B TATIEOHTOIOTHYECKOH IETOIMCH T B KOHIIE IIPOTEPO30s - 0kosio 800 MIIH JeT Haszaz.
(MHTepecHo, 4TO BOJOPOCIIH ¢ MHHEPAIM30BaHHBIMH CIIOCBUINAMY, UL KOTOPBIX MOXHO IIpeAIoJiarath TOT e
YPOBEHb OpPraHU3aIUM, YTO U Y BBICIIMX KPAacHBIX W OYpBIX BOJAOPOCIEH, ITOSIBUIIUCH €l NO3/Hee - B BeHe). B
YeM JK€ MpPHYHHA TOro, YTO HMCTHHAS MHOTOKIETOYHOCTh BO3HUKIA Tak mo3aHo? B mectuaecsarsie romwl
CyIIecTBOBaNa (Kak MBI ITOMHHM H3 IJIaBbl S5) rumoresa "KUcIopojaHoro koHTpons” bepkHepa u Mapanna,
COTacHO KOTOPOH colepikaHHE KHCIOpoJda B 3eMHOH atmocdepe BILIOTH A0 Hadana ¢aneposzos (540 MiH et
Hazaj) ObU10 HIDKE ToUuKHM [lacTepa U HE MOMyCKayIo CyMEeCTBOBaHHs O0J1€€ BHICOKOOPIaHH30BAHHBIX (HOPM HKH3HH,
yeM Boaopochu. [[ockombKy mo3xe ObUTO YCTaHOBIEHO, 4TO TouKa [lacTepa B NEHCTBUTEILHOCTH OblIa MIPOHACHA
ropazio paHblle - Oojiee 4yeM 3a MHUJUTHAP/ JIET 0 BPEMEHHU IMOsBIIEHHS MEPBBIX MHOTOKJIETOYHBIX, IPUUHHHAS
CBSI3b MEXJYy JTHMH SIBICHHUSMH ObUla OTBEPrHyTa, H O THIOTe3e "KHCIOPOAHOro KoHTpons" 3abbud. M, kak
BBISICHAIIOChH, HAIPACHO.

Jleno B TOM, 4TO OAHOMPOIICHTHBIH YPOBEHD COACpXaHUs KHCTopoaa (MMeeTcs B BUAY 1% OT ero cOBpEeMEHHOTO
KOJIMYECTBA) - 3TO TOT KPUTHUYECKMH MHHHMYM, HH)KE€ KOTOPOro a»poOHBI MeTabolIHM3M IIPHHIHUIHAIBHO
HEBO3MOJKEH: OJIHAKO JUISL JKW3HEJCATENIbBHOCTH MAKPOCKOMHYECKHX IKUBOTHBIX KHCIOpPOJA HEOOXOAHMO
CyliecTBeHHO Oonbiie. b.PanHerap HeAaBHO MpOBEN CHELMAIbHBIE pacueTbhl, U3 KOTOPLIX CIEAYET, UTO ISt
’KUBOTHBIX, COCTABJISIBIINX NEPBYIO (ayHy MHOIOKJIETOUHBIX - 3JMAaKapCKyl (0 Hell peub MOHAET BIEpenu),
YPOBEHB COJCPKAHHUS KHCIOPOJAA JOJIKEH OB COCTABISATh HE MeHee 6-10% OT HBIHEIIHEro - 3TO B TOM CIyyac,
€CJIM OHH UMEJTH Pa3BUTYIO CUCTEMY LUPKYIISIIIUH, JOCTABIIABIIYIO KUCIOPOA K TKaHAM. ECiM jke Takas cucTeMa y



HUX ellle He pa3BHJIach M OHHM JBIIAIHN 3a cyeT npsaMoi auddy3uu (a ckopee BCero HMEHHO Tak OHO U OBLIO), TO
HEoOXO0IUMOoe JUIS UX JKH3HENEATEIbHOCTH COAiepykaHue KHCIOpoa JOJDKHO OBLIO OBITH €lle BBIIIE, MOXKET OBITh -
COIIOCTaBMMO C HbIHEIIHKUM. MTak, runoresa "KHUCIOPOAHOTO KOHTPOJIS" KaXKeTCsl BIIOJIHE JIOTHYHBIM OOBICHEHUEM
MOSIBICHHUS MAKPOCKOIHYECKUX JHKMBOTHbIX JIHMIIb B KOHIIE NPOTEPO30s - €CIM IPUHATH 00Tee BbICOKHM
KPUTUYECKHU MOpOT, YeM OJHOIIPOLICHTHBIN, IIpeylaraBluniicss bepkaepom u MapiuanioMm. Bo3MoskHa 1M, OTHAKO,
IIpPOBEPKa 3TOH THIOTE3bI? MBI IOMHHMM (M3 IJIaBbl 5), YTO MOJKHO IIO COCTaBY OCAJKOB OTJIIHMUYUTBL a’poOHBIE
00CTaHOBKH OT aHa’poOHBIX, HO BOT KaK H3MEPHUTh KOJIMYECTBEHHBIC pa3lIMyMs B COAEP’KAHUM KHCIOpPOJa B
ObUIble DMOXH?

N3BecTHO, YTO KOIMYECTBO KHUCIOPOA, CO3aBa€MOT0 HEOHOJIOTMYECKMMH IpolieccaMu (PoToau3 BoJAbI U T.1.),
COBEPILIEHHO HHUYTOXXHO; MOYTH BeCb CBOOOJHbBI KHCIOPOJA IUIAHETHl CO3/1aH  (POTOCHHTE3HPYIOLIAMHE
opranu3zMaMu. OJHAKO JKUBBIE CYIIECTBA HE TOJBKO IIPOM3BOAAT KHCIOPOJ, HO M MOTPeOIAIOT €ro B Mpolecce
neIxanus. B 6uocdepe ocymecTniseTcs 10CTaTOYHO IIpocTas xuMudeckas peakuus: n CO2 + n H20 ((CH20)n +
n O2. "Uurag" ee cyieBa HaIpaBo, MBI IT0JIydaeM (GOTOCHHTE3, a CIIpaBa HAIEBO - JBbIXaHHUE (a TakXke TOpeHHe U
THHEHHE). YPOBEHb COJACP)KAHMSI KHCJIOPOAA HA IINIAHETE CTaOMICH IOTOMY, 4YTO IpsMas W oOpaTHas peakUuduH
B3aUMHO YPaBHOBEIIMBAIOTCA; TaK YTO €CIIH MBI IIOIBITAEMCA YBEJIMUHUTE COAEp:KaHHe CBOOOIHOrO KHCIOpOIa B
aTMoc(epe IyTeM IIPOCTOro HapaluBaHUA o0beMa GPOTOCHHTE3HPYIOIIETO BEIIECTRA, TO U3 3TOH 3aTeH HUYETO HE
Bblii1eT. CMECTHTb XUMHUYECKOE PAaBHOBECHE, KAK BaM JOIDKHO OblTb M3BECTHO M3 Kypca XMMHH, MOXHO, JHIIb
BbIBO/IA U3 cepbl PEaKLUU OJUH U3 €€ NPOAYKTOB. B Halem ciyyae - 100uThCcs yBenu4YeHUs Bbixoaa O2 MOXHO,
JIUIIb HeoOpaTUMO H3BIMasl U3 Hee BOCCTAHOBIEHHBIH yriiepos B dopme (CH2O)n umm ero mpou3BOIHbIX.

Taxum oOpa3oM, MPOU3BOJICTBO KUCIOpoAa OHochepoll HaUHHAST MPEBATMPOBAThH HAJl MOTPeOICHHEM 3TOTO Ta3a
(€10 Ke) TOJIBKO €CITH IIPOUCXOIUT 3aXOPOHEHHE B OCAJKAaX HEOKHUCIEHHOIO OPraHHYeCKOro BELIESCTBA. JTOT
BBIBOJI K&KETCA JIOCTATOYHO TapaJoKCalbHBIM M MPOTHBOPEYALLMM PACXOXKHUM IIpEJICTAaBIeHUAM. Tak, Hanpumep,
IIPUPOJOOXPaHHas IIporaraHja BOWIA B TOJIOBY MIMPOKOHM MmyONuMku Marudeckyio ¢pazy "Jleca - 3To nerkue
IUTAHETHI"; U Malo KTo JaeT cede Tpya 3aJyMaThes HaJ TEM, YTO B ACHCTBHTEILHOCTH JIHOO0E cOalaHCHpOBaHHOE
COOOIIECTBO (B TOM YHCJIE - TPOMHYECKHH Jiec) MOTPeOISAT POBHO CTOJNBKO KHCIOPO/JA, CKOJbKO W TPU3BOJUT.
Ecnu 4To U MOYKHO HazBaTh "JIETKHMH ILIAHETHI', Tak 3T0 00NOTa, T/Ae KakK pa3 M HJET NpOLlecc 3aXOpPOHEHHS
HEOKHUCIICHHOH OpraHuku. [losToMy, €ciM MBI YCTaHOBHM, 4YTO B HEKHH MEPHOJ T€OIOTHUYSCKOH HCTOpHH
IIPOUCXO/IUII0 UHTCHCUBHOE 3aXOPOHEHHE OPraHUYeCcKOro YIiiepoja, TO MBI BIIpaBe OyJeM 3aKIOUUTh, YTO B 3TO
BpeMs CTOJIb )K€ MHTEHCHBHO HAKAIUTHBAICS M KHCIOPOJ. A BOT OICHHTb TEMIIbI 3aXOPOHEHHUS OPraHUYECKOTO
yIJIepo/ia B TIPOIIUIBIE SMOXHM BIIOJIHE BO3MOIKHO - JUISL 3TOTO CYIIECTBYET CIIENHATBLHBIA METOJl, OCHOBAHHBIM Ha
U3YYCHHH H30TOmMHOTO oTHomeHuss 12C/13C B COOTBETCTBYIOIIMX OcCajJKaX (OpraHHYeCKHil yriiepon,
y4acTBOBABIIHA Koria-1do B peakuusax GporocuHTe3a, oboraiueH "nerkum” uzoromnom 12C).

Heckonbko neT Hazaq Ha apxunenare llnundepren O6bU1a OTKPBITA YHUKATBHAS 10 TIOJHOTE MOCIEA0BATENBHOCTh
IIO3/IHETIPOTEPO3ONCKUX OCAIKOB, OTJIaraBimxcs B repuo ¢ 850 no 600 muH et Hazan. MccnenoBas 3T ocaaku
Ha mpeamer u3otomHoro otHoweHus 12C/13C, D. Homnb (1996) ycTaHoBHII, YTO HA MPOTHKEHHE BCErO HTOTO
BPEMEHH TEMITb] 3aXOPOHEHHS OPraHudecKoro YIJIepo/ia OCTaBATUCh CAMBIMH BBICOKHMH 33 BCIO HCTOPHIO 3€MIIH.
H3ydenne no3aHENpoTepO3OHCKUX OCAJKOB B JIpYTrUX paiioHax mupa - B Kanane, Asctpanuu u FOxHo#l Adpuke -
noaTBepanuno BeiBoAbl Homnsg. HWrak, mNOABIEHHIO MakpOCKONMMYecKod (ayHbl MpPEANIECTBOBAIO PE3IKOE

YBEJIHUYEHHE KOJIMYECTBA CBOOOJHOrO KHUCIOPOJA; BPsZ JIH MOMKHO
CYECTh ATO CIIy4alHBIM cOBHaAcHUEM {pucyHok 20).

PUCYHOK 20. KmodeBble XapakTEPHUCTHKHM HCTOPHH TO3IHETO
npoTepo3osi.  M3MmeHeHWss B XOJ€  KPHUBOH  3aXOpPOHEHHS
OPTaHUYECKOTO YTJIEpojla COOTBETCTBYIOT JIEJHUKOBBIM 3IOXaM H
HHTEHCUBHOMY 00Pa30BaHHIO XKENE30PYIHBIX PopMaluii.

O TOM, uTO Ha 3emie B OTO BpeMs JECHCTBUTEIBHO CYIIECTBEHHO
BO3POCIIO COJIEPXKAaHUE KHCIOpOJa, MOIYT CBHAETEIBCTBOBATE H
apyrue  (¢axtbl. Bo-nmepBbiX, B OKeaHaX BHOBb [POUCXOJUT




OCaKJIEHUE JIKECIICJUIMTOB, MMPeKpaTuBIIeecs okoyio 1,8 Mapn net Hazazg (cM. pUCyYHOK 16). 9To MOXKeT 03HAYaTh,
4TO KHCIOPOJ BIIEPBBIE HACHITHI IIyOOKOBOJHBIE YacTH OKeaHa, pacliojaratolliuecss HUxKe (PoTHUECKOH 30HBI, H
IIPH 3TOM IIPOM3O0IIIO OCAXICHUE €Ile COXPAHSBIIMUXCS B TeX [NIyOMHAX 3alacoB 3aKUCHOIO jkelne3a. Bo-BTOpbIX,
3TO ObLIO BpeMsi KAK MUHHMYM TpEX MOKPOBHBIX ONEACHEHUH, TIOCHeIHEE "3 KOTOphIX - Jlamnannackoe (600 MmH
neT Ha3a[) - ObLIO, IO Bcelf BUIUMOCTH, CAMBIM KPYITHBIM 3a BCIO HCTOPHUIO 3eMitH. OHOMH e U3 IPHYUH Havana
OJNIeICHEHHH CYMTAIOT TaK Ha3biBaeMbIf "oOpaTHBIH HapHHUKOBBIH »(dekT": korma B armocdepe ILTAHETHI
otHomenne O2/CO2 cMelaercss B CTOPOHY KHCJIOPOAR, IJIaHETa HAUMHAET Topasfio XyXKe yIEep:KUBaTh TEILIO,
JTOCTABISIEMOE LICHTPAJIbHBIM CBETHIIOM.

Bce 910, BepoATHO, CTAO ClIeACTBUEM cOOBITHI, IpoH3omenmux B Onocdepe okoso 1,2 Mapa et Hazajd, Koraa
Hauajics TMOCTOSIHHBIM pOCT UHUCICHHOCTH M BHIOBOTO pa3HOOOpasusi 3YKApPHOTHOrO (HUTOMIAHKTOHA,
npopomkasuriicss 1o 600 MnH neT Hazan. M3BecTHO, YTO B INTAHKTOHHBIX 2KOCHCTEMAaX JETPUTHAS [THIERAS LENh
pa3BuTa oueHb cnado, a 00OPOT BEIIECTBA W JHEPTrHH HJAET MOYTH HCKIIOUHTENIbHO MO TMACTOUIIHOM IIETH;
IIPAKTHYECKH BCsSl MEPTBasi OPraHuka "TpoBaIHBaeTCa" U3 3KOCHCTEMBI BHH3, HA JHO BOJOEMA, TJe U YTHIH3YETCS
B TaMOUIHHX NETPUTHBIX wUensx. OIHAaKO JOHHBIE AECTPHUTHBIE IENM IIPOTEPO30sl CYHIECTBYIOT B YCIOBHSX
CHJIBHOTO HEJOCTATKAa KHUCIOPOJa, U MOTOMY 00JIaMalT OrpaHHUYCHOHN "MpOonmyckHOM crocodHocThi0". HaunHas ¢
HEKOTOPOI'O0 MOMEHTA OHH IIePeCcTalOT CIPAaBISTLCS ¢ TEM HApacTaloIldM IIOTOKOM OpPTraHHUKH, YTO NOCTABISAETCS
CBEpXY Hapall{BAIOIIUMHU CBOK MPOAYKTHBHOCTH (DUTOINAHKTOHHBIMH COOOIICCTBAMH. JIpyruM HCTOUYHHKOM
OPraHHKH MOTYT OBITh JHIIEHHBIE B Ty MOPY CKONb-HUOYAbL 3(PEKTUBHBIX KOHCYMEHTOB ("TpaBOSIIHBIX")
BOJIOPOCIIEBLIE NTyra. B pe3ynpTaTe opraHHuecKuif yriiepoj HAUHHAET 3aXOPAaHUBATHCS B OCAJKAaX HA JHE OKEaHa,
00OpOTHOH CTOPOHOM 3TOro mporiecca sIBISETCS, KaK MBI Telepb 3HAaeM, HAKOIUIEHHE CBOOOJHOTO KHCIOpO[a,
IPUBOJSIIEE - Yepe3 "00paTHBIH NapHUKOBBIA 3h¢eKT” - K 0Nl IeHEHHTO.

Coueranue >TUX IBYX (aKTOPOB - 3aMETHBIH pOCT colep)kaHUsl KHCIIOpoja U TOSIBICHHE JIEAHUKOB - CO34aeT B
rujipocdepe IaHeThl NMPHHIMIHATEHO HOBYIO CHTyalHio. Jlo CHX HOp KHUCIOpPOJ MOT paclpocTpaHSAThCS W3
(poTHUeCKOH 30HBI, TIe OH BbIpadaThIBACTCA, B HIDKEIEKAIHe CIOH OKeaHa TONBKO 3a CUYeT TaKoro
HECOBEPIIEHHOTO MEXaHu3Ma, Kak nu(pdy3us: Beap Oonee doratas KHCIOPOIOM BOJA MOBEPXHOCTHOTO CIIOS -
Oonee Temnas, a IOTOMY OHa "He TOHET". 3aMeTHM, UTO caMo "OoraTcTBo" 3TO BechMa OTHOCHTENBHOE, T.K. YeM
TeIliee BOJa, TeM MeHbIIee KOMUYECTRO rasa (IIpH PaBHOM JABICHHH) MOXeT ObITh B Hel pacTBopeHo. M3BecTHO,
YTO BOJA MMEET MHUHHMAIbHYIO IUIOTHOCTH IIpH TeMmeparype 0°C u Huxke (Jien), a MakCHMaslbHYIO - Ipu 4°C,
MO3TOMY C TMOSIBIICHHEM Ha IUJIAHETE JIbJla W "TSKETOH" - UYeTBIPEXIPaJlyCHOW - BOJbI KApTHHA MEHSETCS.
[1naBaromuii Mo MOBEPXHOCTH Jie/l OXJIAXIaeT OMBIBAIOIIYIO €ro BOIY, H Korja ee Temmeparypa nocturaet 4°C,
OHa "TOHET" - BMECTE ¢ PaCTBOPEHHBIMHU B Hell razamMu M3 MOBEPXHOCTHOTO CIIOS; B OkeaHe oOpasyeTcs XOIOAHbIN
IPUAOHHBIA ciaof - ncuxpocdepa. Takum oOpa3zoM, B ruapochepe BO3ZHHKACT "NEHTOUHBIA TpaHcrmoprep”,
JIOCTABIISIONIHE KUCIOPOA B ee ryOOKUe cIoU (OJHHM H3 CIEICTBHN ITOro IIpoLecca CTAI0 OCaXIeHHEe B OKeaHaX
JoKecrielIUToB). OneneHeHus ClyJalTich Ha 3emie W paHblne (HanpuMmep, 'ypoHckoe onenenenue 2,3-2,5 Mipa
JIeT Ha3ad), HO TOTJa 3TOMY TPaHCHOPTEpY e€llle Heuero ObUI0 MEepeHOCHTD; Tereph ke (650-600 MiH neT Hazan)
Besi rujipocdepa oOKazanach HACBIIEHHOW KHCIOPOAOM 1O TOTO YPOBHS, KOTOPbIH JOMYCKaeT CYIICCTBOBAHHE
MaKpPOCKOTIHUECKUX JKUBOTHBIX.

B 1947 r. P. Cuopurr caeman B mecteuke Jauakapa B FOxHOH ABCTpanuu OJHO M3 CaMblX 3aMedaresbHbIX
OTKPBITHH 3a BCIO MCTOPHIO INaNeOHTONOTHH. MM Oblna HaltneHa w omnMcaHa OoraTas (ayHa yIUBHTEIBHBIX
OECCKENIeTHBIX OpPraHW3MOB, MONYYHMBINAS Ha3BaHue »auakapckoid. [lepBonadanbho 5Ty (dayHy cowin
keMOpuiickoit, ogHako B 1959 r. M. I'neccHep mpaBHILHO JAaTHPOBAT €e KOHIIOM J0KeMOpHs - BeHaoM (620-600
MIH JIeT Ha3al); TAKUM 00pa3oM, NepHO JOCTOBEPHOIO CYIIECTBOBAHUS Ha 3eMIle MHOTOKIIETOUHBIX JKHBOTHBIX
yamuHUICa mouty Ha Ha 100 Mnu net. B mansHeinem snuakapckyro (payHy HAIUIK €111e B HECKOJIBKUX paioHax
mupa (Hamubus, Herodaynainenn); 6onee Toro, BIICHHIIOCH, UTO 3TUX CYINECTB HAXOIWIH U paHee (HalpuMep, Ha
VYkpaune B 1916 r.), omHako HpUHHMaIM 3a HeopraHuueckue ocrtatku. Camoe ke Ooratoe u Hauboiee
MH(pOPMATHBHOE B IUIaHE NAITCOSKOJOTMH MECTOHAXOXKIECHHE (MHOTHE ThICSYH OcoOeH, OTHOCALIMXCH K
HECKOJILKUM JIECSITKaM BHAOB) u3BecTHO B Poccun, Ha benom mope.

B To BpeMs kak Bce MHOTOUHCIIEHHBIE IPYIIIBEI MHOTOKIIETOYHBIX, IOSBHBIIHECS B Hadasle keMOpus (540 MIH et
Ha3aj), OBIIH TIPEICTABICHBI MENKUMH OpraHH3MaMH (MHIITHMETPBI HIH HEpPBBIE CAHTHMETPHI), dIHaKapckas



dayHa cocTosa U3 KPYIHBIX UM OUYeHb KPYMHBIX 0eCIIO3BOHOUYHBIX, Pa3MepPOM J10 MoyiyTopa MeTpoB. Cpenu HUX
OBUIH KaK pajualbHO-CUMMETpHUHBIE (JOPMBI, Ha3BaeMble "Mey30HuaMH", TaK U OuaTepaibHO-CUMMETPHYHEIE;
OJIHU W3 HUX (TIeTajoHaMbl) BHEITHE HAITOMHUHAIOT COBPEMEHHBbIE KOpa/Ulhl Mopckue nepbs (Pennatularia), npyrue
(AMKMHCOHMS M CNPHUITHHA) - KONbYATbIX 4EpBEH M wWIEHUCTOHOTWX (pucyHok 21). Tlepebie wnccnenoBarenu
sauakapckod daynsl (Copurr u ['neccHep) cuuTanu 3TH (HOPMBI PEANBHBIME  TPEIKAMH COBPEMEHHBIX
KHIIIEYHOTIONIOCTHBIX M YepBEH M BKIIIOYAIH UX B COCTaB COOTBETCTBYIOIIMX THIIOB M KIIACCOB JKMBOTHBIX. 3Ta
TOYKa 3pEeHHs UMEET CTOPOHHHUKOB M MOHBIHE {'aBcTpanuiickas 1mkona"), oJHaKO OONBITMHCTBO HCcienoBaTenei
CUMTAET, YTO CXOJCTBO TYT YUCTO BHEILTHEE, M dHAKAPCKUE OPraHU3MBI IIPEJICTABISIOT COOOH HEUTO COBEPIICHHO
ocobenHoe. A. 3einaxep (1984) BBen juis 3TUX CYILLECTB CIELHATIBHOE COOUPATENIbHOE HA3BAHHUE - BEHTOOHOHTHI.

PUCYHOK 21. (a) - Pa3znmuunbie npenctaBuTend 3aHakapckod dayHbl -
panuanbHO- B SHyaTepalbHOCHMMETPHYHbIE; (0) - CTpOeHHEe THKHHCOHHH.

[Ipexxne Bcero, BeHIOOHOHTH UMEIOT OTJIMUHBIN OT (aHEePO30HCKUX KHBOTHBIX
wiad cTpoeHus. [louyTH y Bcex OWnarepalbHO-CHMMETPUYHBIX BEHJICKHX
OpPTaHHU3MOB 3Ta camas CHMMEeTPUs HeCKOIbKO HapylleHa; Y "uleHUCThIX" dopMm
[IpaBble U JIEBBIE ITIOJJOBHHKH "CEIMEHTOB" CMEIIEHB! IpYr OTHOCHTEIBHO Ipyra
- TPUMEpHO TaK, Kak B 3acTeTHYTOH MOJTHHH HIM Ha aBTOMOOHIBHOM
IIPOTEKTOpe-eNnouke (cM. pHCYHOK 21, a). OTy aCHMMETPHIO MPUHATO ObLIO
IpUIMKCHIBATL  JedopMalaM Tel B TpOLEcce  3aXOPOHEHHA,  TOKa
M.A.®enonkun (1983) He oOpaTun BHHUMaHHE HA TO, YTO JaHHbIC HAPYIIICHHS
[OJO3PUTENBHO  PETrYISipHBI M eauHo0Opa3zHbl. OH  JoKa3zan, 4Yro Ui
BEHIOOHOHTOB XapaKTepeH 0cOObIH IUIaH CTPOSHHS, KOTOPbIH MaTeéMaTHKH Ha3bIBalOT CHMMETPHEH CKONB3SIIETO
OTPaXCHHS; CPEAH MHOTOKJIETOUHBIX K€ JKHBOTHBIX 3TOT THI CHMMETPUH BcTpedaeTcsi KpalHe peako (TakoBo,
HampUMep, B3aUMOPACTIONOKEHHUE MbIIIEUYHBIX JIEMEHTOB - MHOMEPOB U MUOCEIT - Y IAHIETHHUKA).

C apyro# ctoponsl, b. Pannerap (1982) nmokaza, 4ro y H3y4eHHBIX UM BEHI0OHOHTOB YBEIIHUYEHHE pa3MepoB Tena
B XO0/I€ OHTOT€HE3a (MHUBUAYALHOIO Pa3BUTHUS OPraHu3Ma) JOCTHIACTCS 34 CHET H30METPHYECKOro pocTa, KOraa
BCE IIPOIOPLHUHU TEIA OCTAIOTCA HEM3MEHHBIMHU (KaK IIPH IIPOCTOM YBEIHMYEHHH H300paKeHus npeamera). Mexay
TEM, BCE M3BECTHBIE MeETaz0a, BKIIOYAs KHUIIEYHOIOJOCTHBIX M 4epBell, 00nagaloT He H30METPUUECKUM, a
AJJIOMETPUYECKHAM POCTOM C 3aKOHOMEPHOH CMEHOH IIpOIOpIUH Tella (HallpuMep, Y YeJoBeKa B PAIy 3apOJIbIII-
peOEHOK-B3pOCIIbIil aDCOJTFOTHBIH pa3Mep roJI0BBI YBEITHUHNBAETCS, TOI1a KAK OTHOCHTEJIBHBIH - YMEHBIIAeTCS ).

[IpoTHB OTHECEHUSs HMaKkapCKHX OPraHHU3MOB K COBPEMEHHBIM TAKCOHAM JXMBOTHBIX €CTh BO3PKEHUSA U Ooliee
YaCcTHOTO XapakTepa. lak, HampuMmep, IONBITKA HANpSAMYKO CBS3aTh BEHICKHX MEIY30HJIOB C HACTOSIIMMH
Me/ly3aMH HATaJIKHAETCs HA OTCYTCTBHE Y 3THX BEHJOOMOHTOB CTPEKATENBHBIX KIIETOK, KOTOPBIE 0 HJIee JOIKHBI
XOPOIIO COXPAHATHCSA B HCKOMaeMOM cocTosHUM. [loa maBneHneM mogoOHBIX apryMeHTOB CTOPOHHHKH IPSAMOTrO
POJICTBa MEXY 3MaKkapcKUMHU M (aHepo30HCKUMH JKMBOTHBIMH Hayald 'claBaTh' BEHJOOHOHTOB IO OAHOMY
("Ma, moxo%e, 4To CIPUITHHA BCE-TaKU HE HACTOSIIECE YIEHUCTOHOIOE..."), U 3TO MPOAOIIKAIOCH A0 TeX IIop, IOKa
3eiinaxep (1984) He mnpennoNuI NPUHITHUIHAIBLHO HMHOE pelieHue 3ToH mpodmembl. CyMMHpPOBAB OTIHYHS
BEH/ICKUX KMBOTHBIX OT MX COBPEMEHHbIX AHANOrOB, OH MpPHUBEN W OOIIYIO A HHUX YEpPTY: OHH MPEACTABISAIOT
co00# pa3nuyHple BapUaHTHI IIUPOKOH JEHTHI CO B3AYTUAMH (pUCyHOK 21, ©). DToT TN opraHuzanuu (3einaxep
Ha3BaJI ero "cTeraHoe oAesyIo") COBEPILICHHO OTIMYCH OT BCeX HBIHE CyIecTBYyonmxX, Cy/s o BceMy, TaKoH ILaH
CTPOEHHUS - 3TO OCOOBIH MYTh K JOCTHXKEHUIO OOJIbIHMX Pa3MepOB TeJ1a UMEHHO OEeCCKENEeTHbIMU hOPMaMH.

[Ipu yBenuyeHNN pa3MepoB Tella IPOUCXOAUT OTHOCUTEIbHOE YMEHBIISHHE ero MOBepXHOCTH. [lockoIpky MHOTHE
GbyHKIMU opraHu3Ma (razoo0MeH, IMTaHHe) IPAMO CBA3aHBl C €ro IIOBEPXHOCTBIO, €€ OTHOCHUTENILHBIH pazMep
Helb3sl YMEHbBIIATh 10 OeCKOHEUHOCTH: eCTh olpejesseMbld "U3 (GHU3UKU" Tak Ha3bIBaeMbIH (PU3HOIOrHUECKUH
npeaen pasmepoB Tena. OAHO U3 pereHWd HTOH mpoOneMbl HAULTH COBpeMeHHble  ((aHepo3oickue)
MHOTOKJIETOUHBIE: COXPAHHUTH B 00IIIeM OKpPYTJIOe CeYeHHe Tella, HO Pa3BUTh BBIPOCTHI WM BISYMBAHUS ¢ OOIBILOH
IIOBEPXHOCTBIO - KA0OPBI HIIN JIETKHE, CIOKHOCKIAIIATYIO MUIIEeBAPUTEIBHYIO CUCTEMY, U T.A. OJHAKO BO3MOKHO
U IPUHIUIHAIBHO HHOE peLIeHHME - IPeBPAaTHTh BCE TeNo B IUIOCKYIO JIEHTY, HPHUOJIM3MB TakHM 00pa3oM



BHYTPEHHIOIO MOBEPXHOCTh K BHEIIHEH; TOrJa MOXHO JOCTUIHYTH OOJBIIMX Pa3MEpOB M HE CO3/IaBas CIOMKHBIX
BHYTPEHHHX CTPYKTYp. JTO pElIEHHE HCIIOJIBb3YeTCsl HBIHE OYeHb peqKo (II0 3TOMY IIYTH IIOHUIM HEKOTOPHIE
KpYIIHbIE KUIIIEYHbIE TAPA3UTHI).

3eiftnaxep nomnaraet, 4to ¢opma Tena BeHAOOMOHTOB (''cTeraHoe oJesio") ¢ ee OuYeHb BBICOKMM OTHOIIEHHEM
IIOBEPXHOCTH/00bEM IMO3BOJISIA UM TMOTJIOMIATE W3 BOJIBI KHCJIOPO B MeTabONUTHI Beeit MOBEPXHOCTRIO Tea. JTa
uuess HaXOMUTCs B IIOMHOM COOTBETCTBUH C TeM OOCTOATENIBCTBOM, YTO Y CaMbIX KPYIHBIX 3JHAKAPCKUX
OPraHU3MOB HET HHKAKOro 1mojobwus pra. Ilurasce 3a cuer quddy3un yepes MOBEPXHOCTh TENa, 3TH CYILIECTBA HE
HYXIQIACh BO BHYTPEHHHX OpPraHax; BO3MOJKHO, OHU Jake ObUIM HE MHOTOKJIETOYHBIMH, & CHHIUTHAIBHBIMH
(MHOTOsIIepHBIMH). KpoMe Toro, MHOTHE HCCIIEIOBATENN NOJIAraloT, YTO 3TH IUIOCKHE (M, BUIUMO, IIPO3PauHBbIE)
cymectBa ObUTH OYKBaIbHO HAIIMATOBAHB CHMOHOTHYECKMMH OJIHOKIETOYHBIMH BOJIOPOCISIMH, YTO AETAl10 HX
IIPaKTHYECKH HE3aBHCHMBIMH OT BHEIIHHX HCTOYHHKOB ITHINM. WX COBpEMEHHBIM 3KOIOTHUECKHM aHAIOTOM
MOIYT CJIYXHTh TaK Ha3bIBacMbIE "aBTOTPOGHBIE >XUBOTHBHIE"- TIIyOOKOBOIHBIE IOTOHOGOPH. W HEKOTOpbIE
MOJIUTIOCKH, UCTIOJIb3YIOIINE TIPH THTAHHH CUMOMOTHUECKHX OaKTepUii-XeMOaBTOTPOGOB.

Wrak, Ha METKOBOAbAX BEHJICKHX MOPEH (MMEHHO 37€Ch, Cyls IO XApaKTEpy BMEIUAIOUMX OCaAKOB, OOMTaIH
BEHJIOOHMOHTBI) CYILECTBOBAJIAa YAMBHTEIbHAS 3KOCHCTeMa M3 "aBTOTPOMHBIX >KUBOTHBIX". CeHuyac H3BECTHBI
TBICSYH 9K3eMIUISIPOB Pa3IMUHBIX IIPEJCTaBUTENICH »IMaKapcKod (ayHbl, OJHAKO HM HAa OJHOM H3 HHX HET
IIOBPEXKACHUN M CIIENOB YKYCOB; CYAS IO BCEMY, B 3TO BpeMs He CYIIECTBOBAJIO XHIIHHMKOB, Ja U BOOOILE
XUBOTHBIX, THTAOMIAXCA KpPYMHbBIMH Kyckamu mHmHd. llo obpasHomy Beipaxenuto C. loynma. B Benpae
TpothudecKue Ienu ObUIM CTOJbh KOPOTKH, YTO IIOMHOCTBIO ITOMEIIATMCh BHYTPH Tesla KoHcyMeHTa. [loatomy
BEHJICKYIO0 OHOTY 4acTo Ha3bIBAKOT, Beled 3a M. Mak-Menamunom, "Can Dnuakapbl” - 10 aHQIOTHU ¢ paHCKHUM
CaJIOM, IJle HUKTO HHKOro He en. CuTyanus paickoro caja, Kak €d H IOJIOXKEHO, IPOCYILECTBOBala HEAOIrO: B
KOHIIE BEHIa BEHJOOHOHTHI IIOJHOCTBHIO BBIMEPIIHM, HE OCTABHUB IIOC/E ceOs NpAMBIX MOTOMKOB. DAMaKapCKHH
SKCIIEPUMEHT - IIepBas B UCTOPUH 3€MIIM IIOIBITKA CO3/aTh MHOTOKIIETOYHBIX JKHBOTHBIX - OKOHUHMIICSA HeyAadei.

Brpouem, mo moBoay cyabObl 3auakapckod (payHbl €cThb W HHbIE MHEHHs. [loMHMO IBYX JMaMeTpajibHO
IIPUTHBOIONOXHEIX MO3WIMHA - aBCTPATHHCKOM MIKONBI U 3eiliaxepa - e€cTh W "KOMIIPOMHCCHas", Ha KOTOpOM
croAT, Hanmpumep, PenoHKMH U PaHHerap. DTH HccleqoBaTeld CUHTAIOT, YTO B COCTaBe DIHAKapCKOH (ayHbI
IIOMHMO BEHIOOHMOHTOB, YHHKAIBHBIX II0 CBOEH OpPraHM3allMd M CBOHCTBEHHBIX TOJIbKO JUIS 3TOTO BPEMEHH (a
TaKXe, BO3MOXHO, U DEJIHUKTOB KAKHUX-TO JOBCHIACKUX (ayH), HMEIOTCS U OTJAJCHHBIE IPEIKH HEKOTODBIX
(dhaHepO30HCKUX IpyIIIL.

B o5T0#f CBsI3M MOXHO BCMOMHHTH 3JJIEMEHTHI xapaKTepHOﬁ 1z BCH,H,OGHOHTOB CHUMMCTPHHH CKOJIb3SMIICTO
OTpaXXCHHA, Ha6mo/:[aeM51e B CTPOCHHUH HpHMHTHBHeﬁLHeF 0 M3 XOpPAOBLIX - JIAHIICTHUKA. C ,Z[pyl"Oﬁ CTOPOHBI, OIHH
U3 3IHAKapCKHUX OPraHU3MOB - ApHEMHHUA, C €€ MCIIKOBHIHBIM TEJIOM U NBYMSA "CH@)OH&MH", OYCHb HAIIOMHHACT
O1M3K0TO POACTBCHHHUKA XOPAOBLIX - aCHUAHIK); K TOMY XK€ OKa3aJIOCh, HTO OTHCYATKH 3TOI'0 OpraHu3Ma CHIIBHO
oforanicHbl BaHagHEM - TCM CaMbIM MCTAJIJIOM, 4YTO SBIISICTCS OCHOBOH AbIXaTCIbHOTO0 ITHIMCHTA acuuaui. Tak
YTO HECKOTOPBIC HCCICA0BATCIIM HE UCKIIIOYAlOT, YTO MBI ¢ BAMU (KaK MMpeaCTaBUTCIIH XOp,I[OBb]X) BEIEM CBOH poa
IIPpAMHKOM OT BCH,E[O6HOHTOB.

DTO, BOpOYEM, €IIe He camas SK30THUeCKasi TMMoTe3a OTHOCUTEIbHO IIPHPOJBI M POJCTBEHHBIX CBS3CH
BeHA0OHOHTOB. KeM TOJIbKO UX HE OOBSBIISIIH - JaK€ THFAHTCKUMH MOPCKUMH rinaiHukamu! Hampuwmep, A.1O.
Kypapners (1993) npeanoxun BecbMa OCTPOYMHYIO THIOTE3Y OTHOCHTENBLHO CBSi3eH HEKOTOPBIX 3THAKAPCKUX
OpPTaHH3MOB ¢ THTAaHTCKHUMH (o 20 ¢M B IHaMeTpe) MHOTOSIICPHBIMH MPOCTEHITUMH U3 MoAKIacca KceHopuodpop
(kmacc capkoioBbix)[15]. A nemaao JI.B. I'paxxnankus 1 M.b.byp3un (1998) nmpuenn apryMeHThbl B MOJIb3Y TOTO,
YTO Tejla BEHAOOHOHTOB MPEACTABISUIA COOOH BOBCE HE TOJICTOE "CTEeraHoe OJIesyio”, a TOHKYIO ropHpPOBAHHYIO
MeMOpaHy - ee 10 aHaJIOTHH MOKHO Ha3BaTh "KapTOHKOH /IS SIMIl'; B 3aXOPOHEHHE TOMaNaeT, coOCTBEHHO, HE
caMa MeMOpaHa, a Te "KyIH4YMKH M3 Ilecka", KOTOpbIEe IMOJIY4aroTcs IPH 3achlIaHWHM €€ "IYHOK' B3MYYCHHBIM
0CaZIKOM. JTH "KApTOHKH ANs SUI", UMEIOMHE HICAJIbHOE COOTHOIMIEHHE OOBEM/TIOBEPXHOCTb, HEMOJBHKHO
JIeKaTH Ha JHe, MOTIoIas U3 MOPCKOH BOJIBI PACTBOPEHHYIO B HElf OPTaHHUKY...



[Tomo6HBIHM pa3HOOOH B THIIOTE3aX MOXKET MPOW3BECTH Ha CTOPOHHEro HaONIoaTelNs yapydarolee BIedaT/ieHHe,
0JIHaKo "B ompaBiaHue" YYEeHbBIX, H3YUAIOIIHX JOKeMOPHHCKHE OpraHM3MBbl, HEOOXOMUMO CKaszaTh ClIeTyloIee.
Pelaemass UMH 3a/1avya SBIISIETCS, BO3MOXKHO, CaMOH CJIOWHOM BO BCEH NAICOHTOJNIOTHH, HOO aKTyaJIMCTHYECKHM
METOJI PEKOHCTPYKIIMH #ABHO padoTaeT 34ech Ha CaMOM TIpE/iesie CBOEH pa3pellalollie CrIOoCOOHOCTH.
[TaneonTonoru ¢hakTHYECKH HAXOIATCS B MOTOKEHUUH KOCMOHABTOB, CTONKHYBINHXCSH ¢ (payHOH 4y KOH NIaHeTHl
- ¢ TE€M JIUIIb YTOUHCHHEM, 4YTO OHHU BBIHYXKJIEHBI UMETH J€JI0 HE ¢ CAaMUMHU HHOIUIAHETHBIMH CYIIECTBAMH, a C
CO3JaHHBIM TEMH "TeaTpoM TeHek".

A HeJaBHO BBICHHJIOCH, YTO 3AHaKapcKas MOIBITKA CO3JaHHS MHOTOKJIETOUHBIX *UBOTHBIX Oblla HE MEePBOH 1O
cueTy, a B ydieMm cinyudae BTopod. B 1986 r. Cyn Beii-ro obnapyxun B no3aHepudeiickux otnoxenusax Kuras
(Xainaub) ¢ BozpactoM 840-740 mutH net Hazax OoraTyro dayHy MaKpOCKOIMUYECKMX OECCKENIETHBIX KHBOTHbIX;
ee, IO TpPaTUIHH, Ha3Bamu XalHaHbCKOH Ouoroi. [loutH omgHOBpemeHHO cxonHas ¢ayHa ObUla HaljeHa
M.B.I'nunoBckoit B Poccun, Ha TUMaHCKOM KpsDKe; K COKAICHHIO, U3YUEHA OHA IMOKa HEJNOCTaTo4Ho. M3BecTHO
JUIIb, YTO COCTABIAIOIHE €€ OPTaHU3MBbI YCTYNAIOT 10 pa3Mepy 3/IHAKAPCKHM U SBIIAIOTCA HE JICHTOBUIHBIMH, a
4epBeoOpa3HBIMH, ITPUUYEM HHOIAA KaXKYTCS WICHHCTHIMH; MHOTHE M3 HHX CTPOST W3 OPraHHYeCcKoro MaTepuana
CErMEHTHPOBAHHBIE TPYOKH OOKamoBUAHOH (opMbl. OUeHb BaXKHO TO, YTO CPEIH 3THX OPraHW3MOB HET HH
MeTy30M0B, HH Kakux-mudo ¢opm, OIM3KUX K ryOKaM; cysis Io BceMy, IIpoTepo3oiickas xaliHaHkCKas OHoTa He
MOXKET paccMaTpHBATLCS KaK IIpeAKoBast HH IS dAHaKapcKoi, HU Ui COBpeMEHHOMH ((paHepo30HCKOH).

W3 s1Oro, mpaBma, HE CJIEQYET, YTO BCE TMPEACTABHTETH XalHAHbCKOW OHOTHI JODKHBI ObUIM BBIMEPETH JIO
9IHAKAPCKOM TOTBITKH; BO3MOJKHO, UMEHHO UM TPUHAJIE)KHT YacTh CJIEAOB PBIThS B BEHIACKUX ocamkax. OHako
B LI€JIOM XaHHAHBCKHH 3KCIEPUMEHT SBHO OKa3alcs CTOJIb jK€ HEYJauHBIM, KaKk U dHaKapCKHH, XOTS, BO3MOXKHO,
110 COBEPILIEHHO HHBIM NTpHuyrHaM. OOpaiuaeT Ha ceOs BHUMaHHe TOT akT, uTO XalHAHBCKAsl TIOTBITKA COBIAIACT
no BpemeHn (840 wMiH J5eT Haszam) ¢ HavagoM "KHcJopogHoro ©Oyma". Bmpouem, cylmecTBOBaHHE
MaKpPOCKOITHYECKHX BOJOpOCIEed B OTJIOXKEHHUAX Bo3pacTa 1.4 MIJIpA JeT HaBOAMT Ha MEICIH O TOM, YTO H 3Ta
IIOTIBITKA CO3/TaHUS MHOTOKIIETOUHBIX JKHBOTHBIX MOXKET OKa3aThCy He caMoi nepBo# [16].

Wrax, myqusmuii /lapBrHA BOTIPOC O MOSIBIIEHHH JKHBOTHBIX B Hauane KeMOpus - "Bcex u cpazy” - Bpoje Obl Hadamn
IposicHATHCA. [IpernogaBaTensaM TeOpHH YBOIIOIHM HA MEPBBIH B3MVIA MOJEryano: Kak-HHKaK, 3TOT pyOex CHIIBHO
OTOABHHYJCS B Ir1yOh BpeMeH (¢ 540 mo 840 MIIH JeT Ha3al), a MepBble KUBOTHBIC OKA3ATUCH JCHCTBHTENLHO
CHJIBHO HETIOXO)KUMHU HA TeX, YTO CYLIECTBYIOT, HAaUHHasA ¢ KeMOpus. OHAKO 3TO TOJIBKO HA MEPBBIH B3I BeAb
HOBOOTKPBITBIE-TO (payHBI OKa3aHCh HEMPEEeMCTBEHHBIMH MeX1y co0o#; OHM BCAKHHM pa3 MOABIAIOTCA, Kak
4epTHK M3 KOPOOOUKH, H TyJa ke Hcue3atoT. CHTyallusl, €ClIH BAYMAaThCs, CKIaAbIBAacTCS ellle Oojlee cKaHaanbHas,
4yeM BO BpeMeHa JlapBHHA: TOT MUMeEJ JEJIO ¢ OJHHM "aKTOM TBOPCHHSA" - KEMOPHHCKHM, @ MBI - ¢ KaK MHHHMYM
Tpems. M.B. Byp3auH nan samakapckod W XaliHaHBCKOM TIOMBITKAM OCTPOYMHOE OTIpeAeNieHHe: "JepHOBHKH
['ocmoma bora".

Haubonee nOruyHbIM OOBSICHEHHEM TYT MOXET ObITh TpU3HaHO Takoe. Ha 3emMiie ¢ 10CTaTOMHO MaBHHX BPEMEH
CYLLIECTBOBaMa pa3BUTas (ayHa MHKPOCKOITMUECKUX OECCKENIETHBIX KHBOTHBIX (YPOBHS MPOCTEHIITNX, KOJOBPATOK
u T.11.). Ee nmpeAcTaBUTEIM MEPUOAHIYCCKH COBEPILIATH TOMBITKH BBEIATH B KPYIIHBIH pa3MEpHBIH KIIacc, HO JIMIIE
IOCJICTHSASE M3 THX MOMBITOK - KeMOpHiicKas - OKa3anach BIOJHE ycnemHo. [1lancoB monacte B 3aXOPOHEHHE Y
ITUX CYIIECTB HET HUKAKUX (Beb OT (DUTOIIAHKTOHHBIX OPraHU3MOB OCTACTCA TOJBKO ICTUTIONO3HAS 000JI0UKa
OO0 CIIM3HMCTBHIA UYEXOJ, KOTOPHIX JKMBOTHBIC JIMIIEHBI), a TOTOMY HX OTCYTCTBHE B IIAJCOHTOJIOIHYECKOH
JIETOTIMCH HE JOJDKHO Hac cMmymmarth. K cokaneHuio, mocienHee OOCTOSATENBCTBO JeaeT JaHHYK) THIIOTE3Y
HETPOBEPSEeMOi, a IleHa TAaKHUX THIIOTe3, KaKk MBI MMOMHUM M3 TJaBbl 1-a, kpaifHe HeBenmuka, Bmnpowem, eciu B
MAJICOHTOJIOTHUECKOH JICTOITUCH HE COXPAHAIOTCSA CaMH 3TH OpPraHM3Mbl, HEJIb3S JIM IIOMBITATHCA OOHAPYXXHTH B
Hel Kakue-HUOYIb ClleTbl HX JKH3HEEATeIbHOCTH, HIIH HHBIE KOCBEHHBIE YKA3aHUS Ha HX CYIECTBOBaHHE?

JIeHCTBUTENBHO, B COOTBETCTBYIOIIUX OCAJKaX HacTO HAXOAAT MeJIKHE WM MeNbYaiIIue rpaHyyibl 000rameHHOro
OPraHHKOM BELIECTBA, TPAKTyeMble KakK (eKalbHble MeJeThl (MHINA, TPOIICANNAs Yepe3 OpraHdu3M HEKHX
KOHCYMeHTOB). OtHaKO Gollee HHTEpPEeCHOe pelleHue 3TOH MpobdiaeMbl OBUTO HeAaBHO npeatokeHo M.b.byp3uHbM
(1987). OcHOBBIBasACh Ha SMIHPUYECKHX JAHHBIX O PACIpPOCTPAHCHUH B TEOJIOTMYECKOH HCTOPHH OCHOBHEIX
pasMepHBIX KJIacCOB B MOPGOIOrHUECKHX IpymIl (UTOIUIAHKTOHA, OH TOKa3al, 4TO TCHACHIMH, BHISBICHHEIC B



IBOJIOIMH TUTAHKTOHHOTO COOOIIECTBA, MOTYT OOBSACHSTHCS JTUIIL HATHYHEM B €70 COCTAB€ KOHCYMEHTOB, U JaXKe
"BBITHCITH" HEKOTOPBIE HX XapaKTEPHCTHKH (TIopoOHee - cM. raBy 6-a). B kauecTBe mepBUYHOTO OHOTOIA ITHX
CYIIecTB OOBIMHO YKA3bIBAIOT YXe€ 3HAKOMbIE HaM "BOJOPOCIEBbIe Nyra"; B 3THX TYCTBIX MOABOIHBIX 3apOCliX
JIOTDKHA ObLITa, TOMHMO BCETO ITPOYETO, HaOMOIAThCS TOBBIIIEHHAS KOHIIEHTPAITHS KHCIOPOaa.

Cynas mo BceMy, HMEHHO JISATEIIBHOCTh 300ILTAHKTOHA CITPOBOITHPOBATA BEHACKHH (HTOIUTAHKTOHHBIM KPU3HC -
[IEPBOEC TAJICOHTOJIIOTHYECCKHA [TOKYMEHTHUPOBAHHOE KpyIHOMaclITaDHOE BBIMUpaHHEe (CM. riaBy 6-a). 3atem
MIOCNIETOBATIO OECNEeTHOE HMCUYE3HOBEHHE DIHAKAPCKOH (ayHbl, a eme Jaiee - CTPEMHUTENbHOE COKpALICHHE
YHUCIIEHHOCTH W Pa3zHooOpa3us CTPOMATOIMTOBBIX INocTpoeK. MMeHHO Ha ¢oHe 3THX KPHU3HCHBIX COOBITHH H
pa3BOpayMBAcTCA TaK Ha3blBaeMas "KeMOpHUICKasi CKEJIETHasi PeBOMIOIMA" - IPOLECC, KOTOPOMY CYXKIEHO OBLIO
c(pOPMHPOBATH OCHOBHbBIE YEPThI TOTO caMoro Mupa, B KOTOPOM Mbl )KMBEM H MTOHBIHE.

6-a (nomonHUTeNbHAs ). B3aUMOOTHOIIIEHHS XUIITHUKA H KEPTBHI B KOJIOTHUECKOM H IBOIIOIHOHHOM MacinTabax
BPEMEHH.

OnHOM U3 NPHOPUTETHHIX 3a]a4 COBPEMEHHOU OHOJIOrMH, HECOMHEHHO, SIBIISIETCSI CO3/laHHe 0000IEHHOH TeopHH
3BOJIIOLMH JKOCHCTEM. IIpH 3TOM y DKOJIOrOB MOXET BO3HHKHYTh CHIIbHBIH COONA3H Hayarh €€ CTPOMUThL B
OJIMHOYKY, OIMpasch HCKIIOYUTEIHHO Ha JaHHble MO [IHHAMHKE COBPEMEHHBIX COOOINECTB ¥ HUTHOPHPYS
"H3MBIIIIIEHHUS " TATIEOHTOJIOrOB. A moueMy Obl B HET? ECTh TOMY IIpUMED: 3BOJIIOIHIO BCEX KOHKPETHBIX TAKCOHOB
XHUBOTHBIX M pAacTeHHH pPEKOHCTPYHPOBAJIH, KaK BCEM H3BECTHO, IIPH C€aMOM MHHUMAJIBHOM Y4YaCTHH
NaJICOHTOJIOrOB, OMUPAsICh MOYTH UCKIIOUHTENLHO HA JAHHBIE CPABHUTENLHOW aHAaTOMHH. JIJis 3TOro JIOCTaTO4HO
CXOJIHBIE peIeHTHhIE OpraHUu3Mbl pacmoyiaraloT B BHAE MOCIeAOBaTENbHOCTEH, TPAKTYeMBIX KaK OTpaKeHHe
pEUTBHOH IIPEeMCTBEHHOCTH B psAly '"IPEeNOK-IOTOMOK" (HalpuMmep, Tylmads - JeMyp - Hu3lmas o0e3bsiHa -
4enoBEKOOOpazHasi 00e€3bsHA - YEJTOBEK), H YX€ TMOTOM 3TH (PHIETHYECKHE DPSAbl JONONHSKOT HCKOMAEMbIMH
yiIeHaMH (B HallleM clTyJae - aBCTPaJIONUTEKOM, MIUTEKAHTPOIIOM U HeaHAepTallbleM ).

XoTst 37ble SA3bIKH M3 YHUCIA AHTUAIBOIMIOIMMOHHCTOB M YTBEPXKAAOT, OYATO (UISTHUECKHE psbl Mallo 4eM
OTIHYAKOTCA OT W3BeCTHOM Kapukatypbl XI[X Beka, m3oOpaxaromeit "UynecHoe npeBpauieHue kopons Jlyu-
Gunmunma B rpymy", 3To, pasymeercs, He Tak. Hacrosimas mnpobGiremMa B JIpyroM: IpH PEeKOHCTPYKIHU
HUCTOPHUECKHX IIOCIEI0BATENILHOCTEH KOCBEHHBIH, '"CPaBHHTEIBHO-aHATOMUYECKUH", METOJ ACHCTBHUTEIBHO
IPEANOYTHTENCH (IIOCKONIBKY METOJ HpsMOif, "NareoHTONOTHYECKHI", UMeeT KPYIHBIH BCTPOCHHBIH nedekT B
BHAC IPHHIMIHNAIBHON HENONHOTbl JIETOINHMCH), OJHAKO OH TOJUTCS HE AN BCAKOrO TUMA OHOJIOTMYECKHX
00BEKTOB. A MMEHHO - OH IIPHUJIOXHUM JIHIIb K TeM OOBeKTaM, KOTOpble XOTs Obl B NPHHLUIE OONanaloT
buIoreHe30M, T.€. HCTOPHUYECKHM pa3BHTHEM; HHBIMH CIOBAMH - CHCTeMa J0JDKHA 00JlalaTh XOpOLIeH MaMsThIO

OTHOCHUTCIIBHO CBOHUX MPCAIICCTBYOIHUX UCTOPHUYCCKHUX COCTOSIHUH.

B cnyuae TakcoHa mamsTh 3Ta oDeclieYMBaeTCs IiepejaBaeMbIM OT IIpejKka K IIOTOMKY "TeKcToM" B BHIE
HYKJICOTHIHOM MOCHENOBATENRHOCTH, A BOT 9KOCHCTEMa MOJ0OHOrO HAaCIeACTBEHHOro cyOcTpaTa NTHINeHa; OHa
o0ajlaeT NHINb 3JEMEHTAMH OHTOI€HE3d, T.€. HHJIUBHAYAIbHOTO Pa3BHTHA (IKOTCHETHYECKHE CYKLECCHH, O
KOTOPBIX pedb IoieT B riaBe 12), HO ¢uiorene3a y Hee, CyJs 0 BceMy, He OBIBaeT B MpUHIIHIE. Tak 4To JUIs
M3YYCHHS HCTOPHH 3KOCHCTEM "CPAaBHHTEIIBHO-aHATOMUUCCKUHE METO" HE NOJIUTCSA, H ITAJICOHTOJIOTHS, KaK 3TO HH
NapagoKcalbHO, HEW30EXKHO OyJIeT HrpaTh 3/€Ch CYIIECTBEHHO OOINBINYIO pPONb, Y€M IMPH PEKOHCTYKIIUH
(PUITOTEHE30B OTJCIBHBIX TAKCOHOB,

WTak, co3iaBaTh TEOPHIO JBOIIOIMH PKOCHCTEM JIOJDKHBI, HA MApUTETHBIX HavajlaX, 3KOJOTH H MallCOHTOIOTH,
TIpHYeM TIepBHIM, 110 Hjee, CleAyeT COo31aBaTh OCHOBY NS aKTyaJHCTHUECKOH MHTEPHpETAlHH TeX (aKTOB, UTO
HAKOIUIEHbl BTOpPhIMH. K cOXaleHHio, B TPOLECCe TAKOro "3a04YHOTO COTPYJHHYECTBA" MEXIY JKOJIOTAMH H
NaleOHTOJIOraMH  YacTO BO3ZHHKAKOT HEJOPAa3yMEHHWs, CBS3aHHBIE C HEBEPHBIM IIOHHMAHHEM TPaHUII
IPUMEHUMOCTH KaXJIOTO M3 HCIONB3YeMbIX UMH MeTo/0B. ONHY H3 TakuX "KOH()IMKTHBIX CHTyaluil" MOXHO
pazoOpaTh Ha IIpUMepe B3aMMOOTHOIICHUH XHIHHKA U JKEPTBbI B JOKeMOPHHCKHX IIAHKTOHHBIX IKOCHCTEMaXx)
[17].

B COBpeMeHHOﬁ 3KOJIOTHH CYIIECTBYCT HOCTATOYHO XOPOIIO 000CHOBaHHas (B TOM YHCIIC U MATCMATHYCCKHMH
MO)IeJ'IHMH) KOHIICMIUS ONTUMAJILHOIO IIMTaHHs XHUINHUKA. CormacHo el, KOHCYMCHT CTPCMHUTCH BBI6HpaTb



IUIIEeBble OOBEKTHI TAKHM 00pa3oM, YTOOBI PA3HOCTh MEXKIY JHEProcojiepKaHHeM IHINH H CYMMapHBIMH
SHEpro3arpaTaMH Ha €€ J0OBIBaHHEe OKa3bIBAIaCh MAaKCHUMalbHOM. JIS KaXIoro KOHKPETHOTO XHIIHHUKA
CYIIECTBYET ONpEIeNICHHbIH pa3sMepHBIA ONITUMYM JKEPTB, ¢ HAaHOOJIbIIeH YacTOTOM moenaeMbIX UM (JIEB ITHTACTCA
B OCHOBHOM QHTHJIOTIAMH, XOTS B COCTABE €T0 JOOBIYH MOTYT OKa3aThca U OyiBOJ, H KponHkK). B cBow ouepens, y
YKEPTBBI HMEETCS 1IEJIBIH PA 3BOJIIOIIHOHHBIX CTPATETHH, 3aAIMUINAIONIHX €€ MOMYJISIHHA OT BhleIaHHS ( yBEeJTHUCHHE
CKOPOCTH Pa3MHOXKEHHSI, TPHOOPeTeHHEe KPUITHYCCKOH OKpPAacKH HITH SIOBHTOCTH, H T.J.); DKCHEPHMEHTAILHO
MOKa3aHo, YTO OJJHOH U3 TAKHUX CTPATErHil ABIETCA YXO/ 3a TPEACIbI Pa3MEPHOTO ONITUMYMA.

W13 nabmiofeHui Ha/l ce30HHBIMH M3MEHEHUSMH B ITONYJISLMAX [UIAHKTOHHBIX PaKooOpazHbIX H KOJIOBPATOK OBLIO
YCTaHOBJIEHO, YTO 3TO ACHCTBHUTENBHO TaK; IIPH 3TOM KEPTBa IIO-pa3HOMY 3alllMINAETCAd OT TeX XHIIHHUKOB, YTO
JUIIb HEMHOTO IIPEBOCXOMAST €€ IO BEJIMYMHE, H TEeX, YTO OTHOCATCS K CICAYIOMIEMY PA3MEPHOMY KIIaccy.
3ammToif 0T BparoB MepBOrO THIA (BHIETAIOIIAX 0c0Oel cpe/Hero W MEeNKOro pa3Mepa) SBISeTCsS yBelTHYeHHe
cOOCTBEHBIX pa3MEpPOB XKEPTBBI 3a Ipeiesibl ONTHMYMa BhleJaHus. [IpoTHB BparoB BTOpOTO THIIA (BbIEJAIOIINX
CaMbIX KPYIIHBIX U3 JKEPTB) Takasi cTpaTerus Oecrose3Ha, 3/lech HaJl0 YMEHbBIIATh CBOU pa3Mephl. 3allluTOH ke OT
KOMOHHMPOBAHHOTO BO3JCHCTBHS XUIMHHKOB OOOUX THIIOB MOXKET CIYXHTh H3MEHeHHe (OpMBI Tela -
00pa30BaHKe LIMIIOB U [IPO3PAYHBIX BHIPOCTOB KYTUKYJIbL (MX IEPUOIUYECKOE [TOSBIICHHE B OMYJIALHUAX JaQHUIH -
XOpOIIO H3BECTHBIH (akT). DTO [103BOJIAET YBEJIMYHTh peabHbIe pa3Mephl (Co31aB MOMEXH Ul Bparos IE€PBOIO
THIIA), COXPaHssi IPH 3TOM BO3MOXHO MEHBIIYIO 3aMETHOCTB Ul BparoB BTOpOro THHA. OCHOBBIBAsACH Ha ITOH
HKOJIOTHYECKOH KOHUEIIIHH, a TaKXKe Ha SMIIMPHYECKUX JAHHBIX O PacIpPOCTPAaHEHHH B Ie0JIOTHYECKOH HCTOPHH
OCHOBHBIX Pa3MEpHBIX KJIACCOB (PUTOILIaHKTOHA (10 16 MkM, 16-60 mMxm , 60-200 mxm, cBobiie 200 MKM) U ero
Mopdooruueckux rpynn (obonmouka ruajkas WiIH ¢ BeIpoctamu), M.B. Byp3un B 1987 1. pexoHCTpyHpoBal
OCHOBHBIE 3TaIlbl JOPMUPOBAHUS IITAHKTOHHOH SKOCHCTEMBI (PUCYHOK 22).

PUCYHOK 22. Cxema pacnpocTpaHeHHS B IO3THEM JOKeMOpPHH W paHHEeM KeMOpHH OCHOBHBIX Pa3MEPHBIX H
MOPGOJIOTHYECKUX TPYII IIJIAHKTOHA.

Jlo nauana pudes (1,65 mupa 1eT) GUTOIUIAHKTOH COCTOSIT MOUTH HCKIIKOUUTENLHO W3 MaJlopasMepHbIX GopM ¢ (10
16 MxM). MoxHO npenmonaraTh, YTO KOHCYMEHTHI B 3TO BpeMs JIHOO0 OBUIM IIPEJCTABI€HBI CAMBIM MEJIKHM
pa3MepHBIM KJIAcCOM (Ha30BeM ero YCIoBHO "HHQY30pHa"), THOO OTCYTCTBOBATM BOBce. Bmpouem, nepBoe Goee
BEPOSITHO: M3 DTOTO0 BPEMEHM H3BECTHHI M MEJIKHE IIUMAcThle (GOPMBI, YTO MOXKET OBITh NEPBBIM B HCTOPHH
MOSBJICHHEM 3AIIHTHBIX CTPYKTYP Y (PMTOIIAHKTOHA B OTBET HA IPECC BHIEJAHHS MEPBLIM 300IIIAHKTOHOM. {115
9YKapHOTHOTO (QUTOIUIAHKTOHA, 00Nanalouero crnoco0HOCThIO pa3pellars 'IpoTHBOpeuHe BuiieHkHHA" 3a cuer
aKTHBHBIX IE€PEBHXKECHHH, BBITOJHO COXPAaHATh MHHUMAalbHbIE pa3Mepbl Tesla (YTO YIIydllaeT COOTHOIIEHHE
OBepXHOCTL/00beM). [TosTomy mosiienue B panHem pudee (1,6 mupa et) GopM U3 CHEIYIOUIETO PAa3MEPHOTO
knacca (16-60 MKkM) MOXKET paccMaTpHBAThCA KaK OTpaKeHHE YCHJICHHS IIpecca XHUIIHHUKOB Kiacca "uHdy3opus”,
H COOTBETCTBEHHO, TMONBITKH (UTOIUIAHKTOHA YHTH 3a pa3MEpHBIH ONTUMYM BbIEJAHUS IIyTeM YBeIHUYEHUS
paszmepa.

JTa cTparerds UCIOJIb30Baach (UTOIUIAHKTOHOM Ha MPOTAXKEHHU Bcero pudes, T.e. MOYTH MHIUIHApA JieT. B
cepenune pudes (1,4-1,0 mMiupa neT) HOSBISKOTCS aKpUTapXd pasMepHoro kmacca 60-200 MKM; 3To MoOXeT
paccMaTpUBaTHCS KaK peaxiis Ha MOSBICHHE KOHCYMEHTOB CJIEMYIOIIEro pa3MEPHOro Kiacca - "konoparka'. K
KOHIY ke no3aHero pudes (700 MiH 1eT) GUTOMIAHKTOHHBIE OPTrAaHU3MBI JOCTHTAKOT MAaKCUMAJILHOTO pa3Mepa 3a
BCIO HCTOPHIO: IOMHMO TIOMHHHPYIOIIEH B 3TO BpeMs pazMepHoit rpymmsl 200-600 MKM B 3TO BpeMs MOSBISIOTCH,
HalpUMep, THTAaHTCKHE aKPHTAPXH JTHAMETPOM 10 2-3 MHJITUMETPOB - 3T0 QHU3HOOTHUECKUIA MpeieN pa3mepa Juis
OJTHOKIETOYHBIX [18]. JloMHHHpOBaHHE B 3TO BpeMsl 3alIATHON CTpaTeTHH B BHIE YBeITUYCHHS pasMepa, IPH IBHO
IOJYMHEHHOM 3HAYCHHH BBIPOCTOB OOOJIOUKH, CBHIETENIBCTBYET O CHJILHOM IIPECCe 300IUIAaHKTOHA KJlacca
"KOJIOBpaTKa", HO TpH OTCYTCTBHH ©0Jiee KPYMHBIX XHIIMHUKOB. BooOIile TeHJeHIUS K OJHOHAIPaBICHHOMY
U3MEHEHHIO pazMepa Ui JKePTBbI HMEET CMBICI JTHIb ITPH CYIIECTBOBAHHH €IMHCTBEHHOT'O pa3MEepHOro Kijacca
XUIIHUKOB - B IPOTHBHOM CJTy4ae ThI TYT e MoNajaelb "U3 OTHS B MOJIbIMS".

A BOT JajibIlie MPOU3OIIeN BeHACKUH QUTONIAHKTOHHBIA KPH3UC: pazHooOpa3zue akpuTapx, JOCTHTHYB HE3a0JIro
JI0 TIOABJIeHUS auaKapekoit gayuet (600 MITH JTeT) cBoero MaKCUMyMa, pe3Ko MaaaeT, IpuieM KpyITHopasMepHble
(OPMBI HCUE3aAI0T MONHOCTHIO. [[ONMBITKH OOBICHHTE STOT KPH3HC TeM, YTO (PHTOIUTAHKTOHHBIE COOOIIIECTBA MOTITH



CTOIKHYTbCA B 3TO BpeMs ¢ riodanpHbiM Aedururtom CO2 npu u3deiTke O2 (Takoe codeTaHHe JEHCTBHTEIBHO
yTHETaeT pa3BUTHE MHMKPOBOJOpOCIEH), KaXKyTcsi JOBOJIBHO HauWBHBIMH. l'opazgo yOenuTtenbHee CMOTPUTCSH
runote3a byp3uHa 0 TOM, YTO KpH3KC BO3HHK B pe3ylbTaTe MOABICHHS KOHCYMEHTOB CIEAYIOIIEr0 pa3MepHOro
knacca - "mukion” ( g0 2 MM [19]), cOCTaBIsIONMIMX OCHOBHYHD MAacCy COBPEMEHHOTO 300MIaHKTOHA. OT 3TOTO
Bpara y)ke He MOITa CIIacTH CTaBINad CTAHAAPTHOH CTpaTers OIlepeKarollero yxoja B CIAeAYIONIHHA pa3MepHbId
KJace - H00 GUTOMIAHKTOH yxke "yrepes” B GH3HONOTHUECKHH NpeAen pa3MepoB Tena. JIMnis k Hadany keMOpus
(GHUTOIUIAHKTOHY YJaloch JaTh AaJeKBATHBIH DBOJIIOIHOHHBIH OTBET HAa KOMOHMHHPOBAHHOE BO3JeHCTBHE
KOHCYMEHTOB pa3HbIX KJIACCOB: € 3TOr0 MOMEHTA (M JOHbIHE) NOMHHHPYIOIEH 3alMHTHOM CTpaTeTuer s
(UTOMIIAaHKTOHBIX OPTAHW3MOB CTAHOBUTCA 00pa30BaHUeE IIHIIOB, BEIPOCTOB, 3KBATOPHAILHOM KalMBbI U T.II.

MbI ynenuiu CTonbKO BHUMAHUS YTOH MHITOTE3E MO TOH MPUYHHE, YTO PHCYEMbIE €10 B3aUMOOTHOLIEHUS XHIIHHUKA
U JKEPTBBI KQKYTCA PE3KO ITPOTHBOPEUAITAMH COBPEMEHHOW 3KOJIOTHYeCKOH mapajurmMe, OCHOBAHHOH Ha Tak
Ha3bIBACMBIX MUKIMYCCKHX OanaHCOBBIX Mojaensx (Tuma Monenu Jlotku-Bonbsteppa). buomaccs! npeasuiymero u
HOCIIeAyIoNIero TpopHuUecKHX ypoBHEH cOOoTHocsATcs mpuMepHo kak 10:1 (mpunnmn Tpodudeckoi mupaMuibl);
II09TOMY fICHO, YTO HMEHHO MONYISILHS XUIHUKA JODKHA MOJAYHHATHCS H3MEHCHUSM B IMOIYISLUH KEPTBEI, HO
HUKaKk He HaoOopoT. OTCrona. Kak KaxeTcs, eCTECTBEHHbIM 00pa3oM ClIeAyeT H TaK Ha3biBaeMas
"dunoreHeruyeckas peakTUBHOCTh XHUIIHUKA": JKE€pPTBAa YBEIMYHMBAET CKOPOCTH IIE€PEJBMXKEHHS - XHUIIHUK
BBIHY)KACH IIepeHTH K OXOTe M3 3acaipl, JKEpTBAa OACBAcTCS IaHIUPEM - XHIIHHK HauWHAeT CO37aBaTh
HHCTPYMEHTHI [ €T0 B3JIOMa; HMEHHO B TaKOM IOpPSJIKE.

Onnako mMHorue naneontonoru (B.A.Kpacunos, B.BOKepuxun, A.C.PayTHan) npuxoIsT B IociieHee BpeMs K
BBIBOJIY O TOM, 4TO OalaHCOBBIC MOJEIM - 3TO IYTh K HMO3HAHHK (YHKIMOHMPOBAHHS COOOIINECTB, HO HE HX
3BOMIOIIMH. Bee HeoOpaTumble DBOJMIOMHOHHBIC IIPOLECCHl - OT TITOOAIBHBIX 3KOCUCTEMHBIX KPH3HCOB 0
dunorene3a OTJEJBHBIX TAaKCOHOB - IIPOTEKAIOT He Olarojaps, a BOIPEKH COXPaHEHHIO SKOIOTHYECKOro
paBHOBecusd. @YHKIIMOHHPOBAaHHE COOOIIECTB OCHOBAHO Ha IMKJIMYECKHUX IIpoleccax, IPOTEKaroIuX ¢
OTpHLIATENIbHOH 00paTHOH CBSA3BIO; VIS TOTO JKe, 4TOOBl HAadaJloch pa3BUTHE, OHA JOJDKHA pa3pyLIUThCS H
CMEHUTHCS HA TTOJIOKUTENIbHYO OOPATHYIO CBA3b.

[IpUMEHUTENIBHO K CHCTEME "XHIIHHK-XKEpPTBA' 3TO JOJKHO BHIIIANETH Tak. JI0OOH >BOIMIOIHOHHBIA ycex
KEPTBBI (YBEIIHUEHUE CKOPOCTH MEpPEIBHKEHUS U T.I1.) XHIHUK ONIIYIIACT Ha CBOEH IIKype HEMEAIEHHO; )KepPTBE
K€ BOOINEM-TO HAINIEBAaThb HA SBONIOLHOHHBIE TPUOOPETEHHs XHIIHUKA, TMOCKOIbKY B HOPME TOT BCE PaBHO
U3bIMAET JIHIIL HeOONBIIYI0 YacTh ee NMomynsauuu. J[o Tex mop, Mmoka XHIIHHK OCTAaeTcs B TAKOM pPEaKTHBHOM
COCTOSIHMM, cHcTeMa IIpeObiBaeT B paBHOBecHH. COOCTBEHHO TOBOpPS, EpTBa HAYMHAET "3aMedaTh" XHUIIHUKA
JIMIIb C TOTO MOMEHTA, KaK e€ro 3Q¢eKTHBHOCTb IPEBLICHIIA HEKOE MTOPOTOBOE 3HAYCHHE, B PE3YJIbTATE Y€ro TOT
Hayall MOJIpEIBATH €€ pecypchl. B TOT camblii MOMEHT, KOT/la PEaKTUBHOM CTAHOBUTCSH JKEPTBA, a HE XHIIHHK, B
CHCTeMe M BO3HHKAeT IOJIOXNKHUTeNIbHAasd oOpaTHad CBA3h MO THIY 'TOHKH BOOPYXEHHH", U cHCTeMa, BBIHAIS U3
paBHOBeCHS, HAYHHACT 9SBONIOIMOHUPOBATE B HEKOM (IIpHYeM COBceM He 00s3aTelIbHO B "NpaBHIBHOM")
HAIIPABIICHHH.

Ha 3BOJIIOIIHOHHYIO pOJIb BEPXHUX TPOPHUECKUX YPOBHEH 3KOCUCTEMBI MOXHO ITOCMOTPETh U ¢ HECKOJIBKO HHOH
TOYUKH 3peHus. Jleno B TOM, HYTO HMX B3aUMOJACHCTBHS € HIDKHHMH YDOBHSMH SUISIHOTCS HE CTOJIBKO
SHEPTeTHUECKUMHU (ONMHCHIBAEMBIMH B TEPMHHAX TPOdHUECKOH NMHPaMHUIBI), CKOJIBKO HH(GOPMALIMOHHBIMH. 31eCh
MOKET OBbITh HCIIOJIb30BaHA AHAIOTHA € MOCTHHIYCTPUAIBHBIM OOIIECTBOM, B KOTOPOM pELUAIOIIEE 3HAYCHHE
npuoOpeTaeT He YpPOBEHBH IPOM3BOJCTBA JHEPTHH (Kak 3TO OBUIO B MHAYCTPHAIBHYIO SIIOXY), a ONTHMH3AIMS
yIpaBIEHUS SHEProNnoTOKaMH 3a cueT WHGPOPMANMOHHBEIX cBsA3edl. MMeHHO TakuM "OmokoM ympasieHus"
OKOCHCTEMBI U ABIIAIOTCA KOHCYMEHTBI, IE€ATEIBHOCTh KOTOPBIX BbI3bIBAET BOJIIOLIMOHHBIC H3MEHEHHUSA Y UX )KEPTB.
Kak 3ametmn A.C.Payruan, camMo BbIpakeHHE "IBOJIOIMOHHBIE CTPaTeTMH XHIHHMKA M >KepTBBI' HE BIIOJHE
IPaBUJIBHO: Y XHIIHUKA CTPATETUs €CTh, a BOT Y JKEPTBHI - 0/1HA TOJILKO TakTHKa [20].

O cremeHH >Xe aBTOHOMHOCTH 3TOro "OIOKa YHpaBJICHHA" NAlT HArMATHOS IPEICTABIIEHHE HMEHHO TE
aJCOHTOJOTHYECKH TOKYMEHTHPOBAHHBIE CUTYAIlMH, KOT/Ia OH MPOH3BOIUT uepecuyp 3(pPeKTHBHOro XHUINHHKA,
KoTOpbIH, 1o BeIpaxeHUto A.l'. [ToHoMapeHko, "mpoeaeT 2KOCHCTEMY HACKBO3b" - KaK 3TO W MPOU3OLUIO IPH
BO3HMKHOBEHUH 300IUIAHKTOHA pasMepHoro kiacca "mukion”. J[10oO0H 3KONOr CKaXeT He 33JAyMBIBasACh, 4TO



"9TOr0 He MOXKeT OBITh, TIOTOMY YTO HEe MOKeT ObITh HHKorna!", u 6yneT coBeplleHHO IpaB - HO [IpaB UMEHHO B
paMKax CBOET0, 3KOJIOTHYECKOro, MaciiTaba BpeMeHH. B 3BONIOIHOHHOM jKe MaciiTabe BpeMeHHU TaKasi CHTyalus
(ee MOHO YCIIOBHO Ha3BaTh "H300peTeHHeM abCOIIOTHOTO OPYKHs') He MPOCTO BOSMOMKHA - OHA, KAaK MBI YBHIAUM
Janee, CIy)Xdjla pealbHbIM MEXaHH3MOM 3alyCcKa UEJIOTO psijia KPYMHEHIIHX IKOCUCTEMHBIX MEPECTPOCK U
dbunoreHeTHYECKHX PEBOJIIOIHH.

7. Kembpuii: 'ckeneTHas peBowoUHA' H Ne/VIETHBIH TPAHCHODPT. JBOJIOLHS MOPCKOH JKOCHCTEMBbI:
KeMOpHii, 12,1€030i H COBPEMEHHOCTb.

Hrax, MBI ¢ BaMH pacCTAIUCh ¢ BEHICKHUMH HSKOCHCTEMaMH B MOMEHT, KOIJa OHH MHpeOBIBATIM B COCTOSHUH
rnyOouaiiniero rnodaibHOro KpH3uca (rnaBa 6). "DaHakapckdi KCMEpUMEHT" OKOHYHMICS HeyAadeH, H BCe 3TH
3araJIouHbple KPYMHOPAa3MEPHBIE CYIIECTBA HCUYE3TH € JIMIA 3eMIIM, HE OCTABUB MOCHe Ce0si IPSIMbIX MOTOMKOB.
OUTOMNAHKTOHHBIH KpPH3HC MOTYOHJI BCcE€ OrpOMHOE pa3HOOOpasHe TOTJAIllHHX aKpUTapx; YIENeTH JIHIIb
HEeMHOTHe, mpHYeM MOpQOoIOoTHYeCKH OXHOTUIHEE, GopMblL. B HeoOpaTHMBIH ymajok OpUIUIM W OeHTOCHBIE
cooO0IIIecTBA IPOKAPHOT-CTPOMATOTHTOOOpa3oBarTeNell; OTHBIHE OHH OYAYT 3aHHMaTh B OHocdepe NOJYHHEHHOE
nonokeHue. XOTs TOrAa MOSIBUIMCH W HEKOTOpbIE HOBBIE TPYMIbl JKUBOTHBIX (HAmpuMmep, cabeauIauTHIbI,
CTPOMBIIIHE OpraHuyeckue TpPyOKH), KOHEIl BeHJAa - 3TO BpeMs, KOIJa CyMMapHoe pa3zHooOpa3ue KHUBBIX
OpraHM3MOB Ha Halllell MiaHeTe NajaeT A0 PeKOPAHO HU3KOro ypoBHS (pucyHok 23). M monoOHO TOoMy, Kak Ha
pasBaIMHAX OAPAXIEBIICH HMIIEPHM BO3HUKAET TOCYAApCTBO MOJOJBIX IHEPTHUYHBIX "BapBapoB”, Ha CMEHY
TOoKkeMOpHHCKOM, MpPOKApHOTHOM B CcBOe OcHOBe, Ouocepe CTPEMHTENHHO MPHXOJUT COBPEMEHHAs,
danepo3zoiickas.

PUCYHOK 23. Kpusbie TAKCOHOMHYECKOrQ
paznoodpaszus Payma-Cenkockoro u Kypasnesa. (Ha
rpadguke MOXHO BbLIeIuTh 4 (aspl: aBa HEOOMBLIMX
OCTPBIX MHKa - B BEHJe W paHHEM KeMOpHH, 3aTeM
KpyTO#l IOIBEM Ha IIIATO, CYIIECTBYIOINIEEe C OpIOBHKA
0 [epMb, U 3aTeM, IIOcle pPe3KOro MpoBaja B KOHIE
IepMH, HAYMHAETCH IIABHBIH IIOCTOSHHBIH MOJBEM,
mstimiucs noHsiHe. Kak Oyaer BUAHO U3 AanbHEM1Iero,
($a3bl 3TH peasbHO OTPAXKAIOT ONpPEAeIeHHOE €IHHCTBO
COOTBETCTBYIOIIHX MOPCKHX OHOT, YCJIOBHO
Ha3bpIBaeMBIX CenmKkockuM "keMOpuickoit", "naneo3oiickoi" U "coBpeMeHHON").

Camoe xe WHTepecHOe 3aKIIIoUaeTcs B TOM, YTO COCTaBIISIIOIINE 3Ty COBPEMEHHYIO0 OHOTY TAKCOHBI (2 UX COCTaB Ha
YpOBHE THIOB C TOH MOpHI Y€ MPUHIMIHATBEHO HE MEHsJIcs!) OJHOBPEMEHHO 003aBOASTCS MHHEpPATHHBIM
CKEIETOM, IIPHYEM TMPOIIECC ITOT OXBAThHIBAET CaMble PA3IMUHbIE TPYIIIbl HE TOIbKO JKHBOTHBIX, HO Y BOJIOPOCIIEH.
Bot 4to nuIer, HampuMep, OJHH W3 BEIYIIHX CIEIHATHCTOB MO 3TOMY OTPe3Ky reoliorudeckoi uctopuu A.1O.
Po3anoB: "HayneM c¢ Toro, 4to mopaxaer JiroOOro HccliefoBaTensl, KOTla OH H3ydaeT pa3pe3bl IO paHHYHBIX
OTJIOKEHHH TOKeMOpus ¥ kemOpus. JIBHurasch BBEpx 1O pa3pe3y OT JOKeMOPHUHCKUX MOPOA K KEMOPHHCKHM, Mbl
BIPYT OOHapy>XKMBaeM B KaKOH-TO MOMEHT, YTO MOPOJA HACLIIEHA MHOTOYHCICHHBIMU H Pa3HOOOPa3HbIMH
0CTaTKaMHU OPTaHWU3MOB, ODJIHK KOTOPBIX Y€ OoJiee WM MeHee [IPUBbIUeH A/ Hac. 37ech HAUWHAIOT BCTPEUaThCs
OOBIUHBIE 115 Bcero (paHepo30s ocTaTKH T'yOOK, MOJUIIOCKOB, OpaXHONo U APYTHX OpraHu3MoB. HempHUBBHIYHBI
TONBKO UX pa3Mephl (IIepBble MHILTUMETPHI)."

[TeiTasics pazobpaThes B NpHYHHAX 3TOTO COOBITHSA, HA3bBIBAEMOro OOBIYHO "KeMOpHIicKOH cKeleTHOH
peBomioliMeii”, Hamo WMeTh B BHAY clenyromee. (03aBecTUCh TBEPALIM CKeNeTOM - Jelo, KOHEYHO,
"nmpuOBUILHOE", HO BecbMa "KanuTalloeMkoe", Tpelyioliee OT OpraHu3MoB OONBIIMX "IepBOHAYAIBHBIX
BJIOKEHHI" 11O PHEPTHH H BemecTBY. [[03TOMY CTPOUTD CKENET CIOCOOHBI UL CYIIECTBA € JOCTATOYHO BHICOKHM
YPOBHEM 3HEPreTHYECKOTO O0OMEHA, KAaKOBOH BO3MOJXKEH JIHINE HAaUMHAs ¢ HEKOTOPOTO YPOBHS COJEPXAHUS Ha
IaHeTe cBOOOHOTO KHCTOpoaa (0 "THIOTE3e KMCIOPOAHOTO KOHTpons" - ¢cM. rnaBy 5). [Ipoananusupyem Tenepnb
IIOJT 3THM YTJIOM 3peHUS TOKEMOPUICKYIO SKONOTHYECKYIO CUTYAITHIO,



Hauate TyT npunetcs u3ganexa. OJQHON W3 caMbIX BaXKHBIX 3a/1a4 COBPEMEHHOH OKeaHOJIOTHH SIBIISIETCS TETAIbHOE
U3Y4YeHHE MOPCKUX TEUEHHH; 3T0, TOMHMO ITPOUEro, BEChMa Ba)KHO /IS MPAKTHKH CYI0BOXKIeHHSA, C 3TOH 1EeNbio
B BOIbl MHPOBOTO OKe€aHa €XerogHo OpocaloT, TOUHO 3a(UKCHPOBAB MECTO M BPEMs, MHOIHE ThICAYH
CIeIHAIbHBIX OYeB; BHUIOBHB BIIOCTIEICTBHH TaKoM Oyil B ApYroi TOuke OKeaHa, MbI TIOTyJYaeM IMpeICTaBlIeHHE O
HanpaBlIeHHH U CKOPOCTH JABHKEHHS MIEPEHOCHBILHUX €T0 BOJIHBIX Macc. MccieToBaHHs 3TH CTOST OOTBINMX JIeHeT,
a MOCKOJIbKY TIOJABJIsIONee OONBITHHCTBO OyeB IIpH 3TOM 0e3BO3BpaTHO TepseTcs, >(pheKTHBHOCTL MeToaa He
CIIMIIIKOM BbICOKA. B CBsI3M € 3THM BCTaJl BOIIPOC: @ HEMb3S JIM BMECTO OYeB HAWTH KaKOH-HHOYb €CTECTBEHHYIO
"MeTKy" Ui OKeaHCKUX BOJIHBIX Macc?

Takas "merka" HDEHCTBHTENBHO CYIMECTBYET: 3TO MPOCTO-HAMPOCTO... IIblMb, KOTOpas BCErAa COMEPKHTCA B
atMocdepe U, MOHATHOE J€]I0, IIOCTOSIHHO Oce/laeT He TONBKO Ha KPBIIIKY Balllel MapThl, HO H Ha MOBEPXHOCTh
okeaHa. XUMHUYECKHUH COCTAB 3TOH aTMOCHEPHOI NbUTH B Ka)KIOH TOUKE 3eMIIH CBOM - HA HETO BIHAET [EOXUMHUS
COOTBETCTBYIOIIEH TEePPUTOPHH, THII BYIKAHHYECKOH aKTHBHOCTH H T.JO. A TIOCKONBKY BO3MOXKHOCTH
QHATUTHIECKOH XMMHH II0 HBIHEIIHEMY BPEMEHH IOYTH Oe3rpaHHYHbI (KPUMUHAIKUCTBI, HAIIPUMED, C JIETKOCTBIO
OTIPEJIENISAOT, B KAKOM U3 MECTOPOKICHUH MHpa ObUTO JOOBITO KOHTpabaHIHOE 30II0TO), TO A PEKOHCTPYKIHH
KapTUHBI TeUeHHUil Ka)xeTcs NOCTATOUYHBIM IIPOCTO 3a4epHHYTh TOMUKY MOPCKOM BOJBI W YCTAHOBHTh, B KaKHX
UMEHHO MecTaxX 3eMIHM BbIMadaja colepkamascs B BojAe MbUb. OKEaHOJOTH C 3HTY3HA3MOM IPHHSAIHUCH 3a
paboty, U cirycTst HeGOoNbIIoE BpeMst ¢ H3yMIIEHHEM OOHapyKUIH, UTO aTMOoc(epHOH IbINH (paBHO Kak W BOOOIIE
B3BECH) B OKEAHCKOH BOJIE IPAKTHUECKH HE COJEPKHUTCS; HA TOAOKOHHHKE, K TIPUMEPY, TbLIbL OYAET CKAIlTHBATLCS
0 TeX TOop, MOKa ee He COTpPeT MeXYpHBIH MO Kiaccy, a BOT W3 OKeaHa OHa CTpPaHHBIM 00pazoM Kyaa-To
yJIeTyqauBaeTcs. BBICTpO OcecTh Ha IHO MBITHHKA HE MOXeET - 3TO MOXHO J0Ka3aThb HPOCTBIMH (H3HIeCKHUMH
pacdetamu. B 1em xe neno?

K TomMy BpemMeHH ObL10 yike XOPOIIO H3BECTHO, KaKyl0 THTAHMUECKYIO pabOTy OCYIIECTBIAIOT B MOPSAX JKUBOTHBIE-
(GUIbTPaTOpPBl, H IIpeXJAe BCEro IBYCTBOpHATBIE MOJUIIOCKH; COIJIACHO pacdeTaM, OJHH TOJIBKO YXe
3aKapTHPOBAHHbIE YCTpHUHble OAHKH TPOrOHSIOT CKBO3b ce0si 00beM BOMbI, paBHbIM BceMy MHpPOBOMY OKeaHy,
npuMepHoO 3a Mecsinl! OJHAKO JBYCTBOPKH OYHINAIOT UMEHHO IIPHIOHHBIE CIIOM BOJBI, KyJa, KaK MbI IIOMHHM,
IIBUIHHKAM IOHACTh JIOBOJIBHO CTIOXKHO... BOT TOraa-~To ¥ BEISICHHIIOCH, YTO NTIAHKTOHHBIE QUIIBTPATOPEI, H IIPeX/e
BCEro - pakooOpa3Hble, HIPAlOT B OUHINEHUH OKeaHa polb HUYYTh He MEHBIYIO, YeM OeHTOCHbIe. OTCYTCTBHE B
BOJIAX OKE€AHA CKONb-HUOYAb OLTYTHMBIX KOIHYECTB IIbITH, KOTOpas HOCTOSHHO OCEIAET HA €ro IOBEPXHOCTb,
ABJISIETCA Pe3yJIbTaTOM JEeATeNbHOCTH IUIAHKTOHHBIX pakooOpasHbIX: OHH O4YeHb OBICTPO OTQHIBTPOBBIBAIOT
B3BECh, YIAKOBBIBAIOT €€ B (pOpMUpYeMBble HX IMHINEBAPUTEIBHBIM TPAKTOM KOMIIAKTHbIE KOMKH OTpabOTaHHOH
OPTraHHKH - (heKaybHble MEIUIETbl, H OTIPABIAIOT HA MHO. be3 mermreTHol TpaHCHOPTHPOBKH B3BECH MYTHOCTD
BOJIBI B OKeaHaxX Obla ObI HeCpaBHEHHO BHIIIIE.

WMMeHHO Takas cHUTyallus W JODKHA ObUla HAOMIOAaThess B JIeKOM IMpoliioM. Kak MBI ¢ BaMH TIOMHHM,
OTCYTCTBHE B JIOKeMOPDHH HA3eMHOH pPacTHTEIbHOCTH IPHBOJMIC K MHOTOKPAaTHOMY YCHIIEHHIO 3PO3HH H
(hOpMHPOBAHUIO CIEIUPHYSCKUX BBITONOKEHHBIX JaHmmadToB - "He cyma-He mope"” (maa 5). CTok ¢
KOHTUHEHTOB OBbIT B OCHOBHOM "ILIAIIEBbIM" (T.€. 110 BCEeH IPOTSKeHHOCTH OeperoBoil IMHHH), a pABHUHHBIE PEKH
U 03epa, ABJIAIOIINECS HbIHE [JIABHbIMH OTCTOMHHKAMH B3BECH, OTCYTCTBOBAIM. BObI, CTEKaBIIHE C CYIIH, ObUIH
MYTHBIMH, TIpHYeM CaMOH 3aMYTHEHHOH B MTOre oKa3blBajach MMEHHO IpHOpeXHas dacThb OKeaHa, HauOolee
boraras OWOreHaMH. JTO YpPE3BbIYAHHO 3aTPYIHSIO YTHIH3AMHIO OHOTEHOB (UTOIIAHKTOHOM H3-332 Y30CTH
($oTHYECKO# 30HBI H Pe3KO OTPAHUUYHBAIIO OOIIYIO MPOAYKTHBHOCTE IJTAHKTOHHOH YKOCHCTEMEI.

C npyro# CTOpOHbI, HHOM OKa3blBalach M OpraHU3allus caMOil BOJHOHN Macchl. B COBpEMEHHBIX OKeaHax HMEeTCs
BEPXHHH CJI0H BOJBI ¢ PE3KO BBIPAXKEHHBIMH CE30HHBIMHU KOJICOAHHUSAMH TeMIIepaTyphl - SIUTanacca, U HIKHHIM,
rae TeMIepaTypa Ha IpPOTSDKEHMH BCEro roja IIpakTHYecKM HeM3MeHHa - Tumoranacca (B o3epax HM
COOTBETCTBYIOT 3IH- ¥ T'MIIOIIMMHHOH). Ha rpanuile Mexay 3THMH CIIOSMH pacllojlaraeTcst y3Kas 30Ha pe3Koro
U3MEHEHHS TEMIIEPATypbl - TEPMOKJINH: B COBPEMEHHBIX MOPSIX OH HAXOMUTCH Ha riyOmHax ot 15 no 100 m. B
YCJIOBUAX JK€ 3aMyTHEHHOH BOJBI JHEpPrus COJHIA [IPAKTHYECKH He IPOHHKAeT TIIyOike MepBBIX METpPOB, H
TEePMOKIIHH OKa3bIBAeTCA "NIOATSHYTHIM" IOA CaMylK) IIOBEPXHOCTb; BOIHAs Macca OKa3bIBAETCS IKECTKO
CTpaTU(GUIUPOBaHON - T.e. pPa3leleHHYO Ha IOYTH HEMePeMEIIHBAIOIUECS MEXIy COOO0K CIIOH: Y3KYHO



IEperpeTyio SIUTANacCy U OTHOCUTENILHO XOJOMHYIO, HO TPH 3TOM MpaKTHYECKH JHIIEHHYIO KHCIOpoaa
runotanaccy. st 3Toro BpeMeHH OBUTH OOBIYHBI JOHHBIE OCA/IKH, pe3Ko o0orallleHHble HeOKHCIeHHON opraHukoi
("yepHble cNAHIBI"), KOTOpbIE CUMUTAIOT HECOMHEHHBIM IIOKa3aTesleM IPHIOHHOH aHOKCHH (OEeCKHCIOPOJIHBIX
YCIIOBUH); MO3xKE (HAUYMHAS ¢ KeMOpHA) X pacnpocTpaHeHUe pe3ko cokpartutcsi. CUTyalusi aHOKCHH ("'3aMOpHbIE
0OCTaHOBKH") CHITLHO 3aTpyIHANA, WIH Jajke BOOOIIe HCKITI0YaTia, CYIeCTBOBaHHE TOHHOM (ayHbL

U1 BOT Ha rpaHHIle BeHJa U KeMOpPHS MPOU30ILIO cOOBITHE, BAXXHOCTh KOTOPOTO MAJICOHTOIOTH OCO3HAIIM JTHIID B
camoe ToceHee BpeMs (BIEepBble 3Ty He0 Bbickasal B 1985 r. A.I'.IloHomMapeHko, a Tenepb OHA MOATBEPXK/IeHA
reOXUMHUECKUMH JTAHHBIMH ): B COCTaBe JJOKEMOPHUIICKOTO 300IITaHKTOHA (DECCKeNIeTHOTO, U TOTOMY He HMEBIIIero
IIAHCOB 3aXOPOHHUTKLCS - CM. [JaBy 6) BO3ZHHUKIM JAOCTATOUYHO 3(pdexTuBHBIE (GUILTPATOPH], (OPMUPOBABIIHE
(exanbHble meneTbl. EnuHnynble dexanbHble neneTbl ObUTH W3BECTHbI W PaHblIe (€I1e B MpOTEPO30€), OJHAKO
UMEHHO HAaYaJI0 KeMOPHS - 3TO BpeMS MaccOBOTO HX PACIPOCTPAHEHHS B MOPCKHX OTIOXKEHUSX.

CrenctBueM 5TOro, Bpojie Obl MaJTO3HAYMTENBHOTO, COOBITHS CTAN HEBIH KackaJ SKOCHCTEMHBIX IEpecTpoekK.
YMeHbIlIeHHEe MYTHOCTH BOJBI IIPHBENO K PE3KOMY paclIMpeHuto GoTHdeckol 30HBI H POCTY IPOJYKTHBHOCTH
SKOCHCTEM. PacmmpeHune ke SIHTanacchl IPHBENO K Pa3spyIICHHIO XKECTKOH TeMIepaTypHOH CTpaTudHKalUH H
HEKOTOPOMY 0OOTaleHHIO KHCIIOPOIOM HHJKeJIeKaluX BOJHBIX cJIoeB. Majio TOro; MbI ¢ BAMH IIOMHHM (U3 TJIaBHI
6), 94TO UMEHHO JAMCMEpCHasl OpTaHHKa, OIycKaromasics H3 (oTHYeCKOH 30HBI, SIBISICTCS NIPUYMHON AHOKCHH B
IPUAOHHBIX CJIOSX - HOO Ha €€ OKHCJIEHHE TaM pacXoJyeTcsl KHCJIOpOA, MHOTHE HCCIeOBaTed Jlaxe
yIOTpeONAOT TEPMUH "IBTpO¢HbIA okeaH". Temepp ke OpraHHka »STa CTajla, BMECTE € HEOPraHHYECKHMH
YaCTHYKaMH, IIOCTYNIaTh HAa MOPCKOE JHO B KOHIIEHTPHPOBAHHOM, "YyIakoBaHHOM' BHAe - B IeJeTrax.
OpraHuveckuil JETPUT, OOOTAIAIOMKN TOHHBIE OCAAKH, - 3TO YXe He YAYLIAOMuil 3BTpo¢HKaTOp, a HMEHHBIH
IHMLICBOH pECype; COMEpKaHHe K€ KUCIOpOJa B INPUIOHHBIX CIOSAX B PE3yJbTAaTe BO3pacraeT /IO YPOBHA,
JOIYCKAIOLETO CYIIeCTBOBAaHHE MaKpOCKONMHYecKoH moHHOU ¢ayHbl. HaunmHas ¢ 3TOro MOMeHTa B CHCTeMe
BO3HHMKAeT IIOJIOJKHTEIbHAs oOpaTHas cBA3b: IPUIOHHASA (ayHa B CBOIO odepelb HauMHAET OUHILATh BOJY OT
OpPTraHHYECKOH M MHHEpabHOH B3BECH, KOJHMYECTBO KHUCJIOPOJA B UTOTE OISITh BO3PACTaeT, 3TO IO3BOISET €IIe
JAIbIIE HAapalBaTh Pa3HOOOPA3UE WHUBbBIX OPraHH3MOB, H T..

KoyndecTBO cBOOOAHOTO KHCIIOpOJa Ha IUIAHETE TEM BPEMEHEM TOXE yBENHYMBAcTcA. BO BTOpOH IONOBHHE
BEHJIa B YK€ 3HAKOMBIX HaM ampubuoTHdeckux manamadrax ("HH cylna, HE Mope") MeCTO IIHaHOOAKTEPHATIbHBIX
MaToB, ¢ HX IOTPSCAIOLIMM 10 COBEPIICHCTBY 0alaHCOM B IIPOH3BOJICTBE M MOTPEOICHHUN OPTaHHKH, 3aHHMAKOT
coobrrecTBa BoAopociied (I1aBHBIM 0Opa3oM - HHTYATHIX), KOTOpPble HMHOIJAa HAa3bIBAIOT '"BOJOPOCIEBBHIMH
donmoramu". B »>THX 0onoTax, uYpe3BBYAHHO IIHPOKO PpacIpPOCTPAHEHHBIX BO BHETPOIIMYECKOH 30HE,
3aXOpPAHHUBAETCA OIPOMHOE KOTTMYECTBO HEOKHCICHHOH OPraHUKH, 8 HMEHHO TaKasl CUTyauus (KaK Mbl IOMHUM H3
r7TaBbl 5) BBI3BIBAET HaKoOILIEHHE CBOOOAHOTO KHciopona. Ilo-BHIMMOMY, CHITpalio CBOIO POJIb M KPYITHOE
Boiikanypckoe oyieJleHeHHe, MapKHpyIolliee TPAHUIly BEeHJAa U KeMOpHA: Mbl yxe MOMHHM (cM. IJlaBy 6), 4TO
HaITMYHE JTBIOB H IIcHXpocdeph! oferyaeT "3akauky'" KHCIOpoJa B MIyOOKHE CIIOH OKeaHa, BEHTHIIALMS XKe JHA
OJIaronpUATCTBYET Pa3BUTHIO OEHTOCA.

U1 BOT, HaxkoHEN, cojepKaHHe CBOOOMHOIO KHCIOpoJa B OKeaHaX JOCTUTaeT TOH MOpPOroBoi OTMETKH, HauMHad ¢
KOTOPOH CTAHOBHTCS "JKOHOMHMYECKH OMpABJaHHbIM" 003aBOMHUTLCS TaKOW IOPOTOCTOSILICH "BbICOKOM
TEXHOJIOTHEH", Kak MHHEPATIbHBIH CKEJIET. DTa BO3MOXXHOCTh HEMEATICHHO H OJJHOBPEMEHHO pPeaIu3yeTcs caMbIMH
pa3HbIMH TPYIIAMU JKHBOTHBIX - OT TpocTedimux (pagmosnsapud [21] u dopameHudepsl) u rybok Ao
YIIEHHCTOHOTHX M MOJUTIOCKOB, - & TakKe pacTeHUil (M3BECTKOBBIE BOAOPOCIHM): HAUWHAeTCAd 'CKeJleTHas
peBomoLHs” B COOCTBEHHOM cMbIciie. BaxkHast aetans: kak orMedaeT A.FO. Pozanos (1986), xuMHuecKu cocTaB
3THX CKEJIETOB, BO3HHKAIOIIMX B CaMOM Havane KeMOpHA, HACTOJBKO pa3sHOOOPA3€H, YTO IOYTH HOJHOCTHIO
HCcUepIIbIBaeT Bce Te BAPHAHTHI, KOTOPbIe OyIyT 3aTeM BO3HUKATh Ha MPOTAKEHUH BCero (aHepo3os.

CaMbIM JTy4IIHM, YHHKQIbHBIM, MECTOHAXOXKICHHEM KeMOpHHCKOH dayHbl CUHTAIOT cpeiHeKeMOpHIICKHE CIIaHIIbI
Bémxec, otkpbiThie B 1912 r. B kananckux Ckamuctbix ['opax (Oorateifmiue mMecToHaxoxaeHHS B BocTouHol
Cubupn, Kutae u ['peHyianiui H3yueHbl OKa HEJOCTATOUHO); THII COXPAaHHOCTH B b&kec TakoB, YTO TaM MOTYT
3aXOpaHUBAThcd M "MATKUE" OpraHu3Mbl, HE HMEBIIHE cKelera. Tak BOT, OKa3aloch, YTO YHUCIO TaKHX
OecckeneTHbIX (hopM B keMOputickoit payne naxe Oomnblle, 4eM B BeHACKOH (XOTs IO UX Telleph HEBeNMKa). JTO



CIIYXHT CUJIbHBIM JOBOJIOM B IOJIB3Y TOTO, YTO B KCMOPHH He MOSBISETCS BAPYT, KaK 110 MAHOBEHHIO BOJNIIEOHOH
NajoykH, HEeKas NPUHUMNHAIBLHO HOBas - "ckeneTHas" - ¢ayHa (Tak HHOrJA Nojarajid MNpexse). a OJeBacTcs
CKeJIeTOM Ta (payHa, uTo yXke CyLIECTBYET - €1(Ba JIHUIb OTKPLIBACTCS IS 3TOI'0 BOBMOXKHOCTb.

Jlpyroii HeoXHJaHHBIA BbIBOJ CIIEIYET H3 M3YUYEHHS OTKPBLITLIX B KOHLIE BOCBMMJIECATHIX rozioB B [lIBenuu
cpennekemOpuiickux QocdaTnbix koHkpeuHit Epcten. Ilpy TamoliHeM THIE COXPAHHOCTH (PHKCHPYIOTCH He
MOKPOBHbIC TKaHH (kak B b&xec), a MUKpPOCKONMYECKHE LIETHHKH W WHBIE TBEPJbIE MOKPOBHBIE JJICMCHTHI,
BH/IHMBIC JIMIlb TOJ1 CKAHHUPYIOLUIMM 3JIEKTPOHHBIM MHKpOCKOToM. OKa3aioch, YTO B TO BpEeMs CYLIECTBOBAJI
MHOTOYHMCIICHHbIH U OY€Hb Pa3HOOOPa3HbIH MUKPO30OIUIAHKTOH - TPOXO(OPBI (JIMUMHKH KOJIBYATBLIX HepBEH ), 30ca
(JIWUMHKKM pakooOpazHbIX) U T.I. D10 MO3BOJISET BHOBL BepHyThCs k rHnotese A.FO.Po3anoBa (1986) o ToM, uto B
KeMOpHH B JeHCTBHUTENBHOCTH NPOK3O0LUIO JIHIIbL YBETHUYEHHE pasMepoB yXke CYLIeCTBOBABILUHX HA TOT MOMEHT
MUTAHKTOHHBIX OPraHHW3MOB, KOTOPBIE MO 3TOM NpHuMHE "BBINATM B O0C3AOK" - MEpellsid K OEHTUYECKOMY 00pa3y
»KH3HH; JIOTIOTHUTENBbHBIE apryMeHThl oOpeTaroT M nocTpoeHHs M.bB. Byp3uHa (cM. BbllliE) O JBONIOLMH
TMJIAHKTOHHBIX 3KOCHCTEM.

Hano 3aMeTuTh, 4YTO MHMp MEPBBIX CKEJIETHBIX OPraHM3MOB, CIIOXHBLUMHICSH B Hawaile keMOpus (HEMakuT-
JATJILIHCKUI sipyc), OBl Kpaiie cBoeoOpa3eH MU B YMCTOM BH/IE MPOCYLIECTBOBAT OUE€Hb HEAOJro, JIMIIL JIO
Cepe/liHbl ITOr0 MepHoJia - XOTS OT/AEJBHBIC OT0 MPEACTABUTEIH JOXKHUIM 10 cepeiMHbl OpI0BHKA. B 1To BpeMs
yXKe CYLIECTBOBIH JOCTATOYHO MHOTOUYHMCIICHHBIC dHBOTHBIC, MMEBIINE PAKOBHHBI (MOJUTKOCKH H Opaxyuonojibl) H
XKUIble TpYOKH (CabemuIMTbl, XHOJIMThI) H T.I1.; pa3HoOOpa3HeHlle MeNTKHEe 3yOUNKH - KOHOJIOHTBI MPEJICTaBlIsId
co00I0 4YacTH POTOBbIX OPraHOB JIPEBHEHINMX BTOPUYHOPOTBIX - [METHHKOYENIOCTHBIX H XOphoBbIX. Becema
XapaKTepHbI JJISt 3TOF0 MUPa NpUHanyJu/bl (B COBPEMEHHBIX MOPSIX 3Ta PEJIMKTOBAs IPYIiNe HACUUTHIBAET JHLUL 20
BHJIOB), @ Takxke JoGonoasl (MpeiacTaBleHHble HbIHE MHKPOCKOMHYECKHMH THXOXOAKAMM W OOHTAIOLIMMH B
MOJCTHIIKE BJIAXKHBIX TPOIIHYECKHX JIECOB OHHUXO(OPaMH); BUAUMO, MMEHHO K JI0OOMOJaM MpHHAIeKaT MHOTHE
3araJloyHble  KeMOpPHICKHE OpraHH3mbl, BpoJie TAUIOUMHOTEHHH (olleHHMTe Has3Banue!). HUmenucs u H
MHOTOYHCIIEHHbIE apTponoaono00HbIe GopMbl (CM. HIXKE) (PUCYHOK 25. a-1).

OcHOBY TOrAAlIHUX 3KOCHCTEM, OJIHAKO, COCTABIISIM BOJOPOCIM, CTPOHBIIKE HEOOJbIIHE H3BECTKOBLIC
MOCTPOHKH - OHOrepMbl, W 4pEe3BbIYAHHO JIIOOOMBITHAS, KaK CUMTANOCHL, BhIMEpLUAs rpynna OpraHu3MOB -
apxeoIHarTsl. ApXeoIHarhl (Io-rpeyecky - "peBHHE KYOKH") Mpe/CTaBIsOT co0oH HeGOoIbIIHE NMPUKPeIeHHbIE
KO JHY OOKasbl ¢ ABYCIIOMHON CTEHKOM (pUCYHOK 24): mMaMeTp WX KoJeGNeTess OT HeCKONbKHX MHIITUMCETPOB 10
HECKOJIbKMX CAHTMMETPOB, X0oT1s B CUOUpU HaliieHb! U HCIOJIMHCKHE (popMbl pasmepom zo 1,5 m. [lpupona ux
JIONIO BHI3bIBAIA CMOphI (HEACHO OBINO JaXe - XHRBOTHBIC 3TO HJIM PacTEHHs, WK ROODLIE OTIEIBLHOE LIapCTBO),
OJIHAKO B MMOCJIeTHEE BpeMsl MOUTH BCE MCCIENOBATENM COMIACHBI € eM, YTO HX CIIeyeT OTHOCHTh K I'yOKam.
Bonee Toro - He Tak n1aBHO B THX0OM okeaHe Obla HaiileHa cTpaHHas ryOokoBoIHas rydka Vacletia, okasapLuascs
Mo pacCMOTPEHHH JIOKHBIUHM JI0 HAILKMX JIHeH apxeolMaToM H MONOJIHUBILIAA COOO0I0 e
rajepero "KUBBLIX McKonaemblx” (Bpose kucrenepoii puibnr MY Staas s
WUITU THHKIO). o -

B v

PUCYHOK 24. Apxeouuarsl. (a) - Archaeocyatida, (6) -
Capsulocyatida, (B) - Kazachstanicyatida, (r) -
Archaeocyatida.

PUCYHOK 25. Pa3znuynbie keMOpHHCKHE KHUBOTHBIEC:
100010161 (a-0), YIHHUCTOHOTHE HEACHOTO
CUCTEMaTHUYECKOTrO TMOJOXKEHUS (B-I), TPUIOOHTHI (e-X).
SEFTRNIR. | JUEFEHEN (a) - Xenusion; (6) - Aysheaia; (B) - Wiwaxia; (r) -
Anomalacaris; (o) - Opabinia: (e) - Olenoides . (x) -

Ogygopsis.

['ybkn 3aHuMaloT coBepiieHHO O000COOMEHHOE MOTI0XKEHHEe B CHCTEME JKHBOTHOTO LApPCTBA M MOrYT OBITh
MMPOTHBOIOCTABJIEHbI BCEM OCTAJIbHbIM MHOIOKJIETOYHBIM KHBOTHBIM: €CTb BECKHE OCHOBAHHS CHHTAThH, UTO OHH



BEAyT CBOE IPOMCXOXIEHHE OT WHOW TPYNIBI MPOCTEHINX, HEXKeNH Npoure MeTazoa. CylecTByeT, HaupuMep,
OCTPOYMHas M HEIUIOXO apryMeHTHpoBaHHas runoTe3a M. Paittrepa (1991), cortacHo KOTOpoit ryGKH BOZHHKAIOT
KaKk cuMOHO03 OaKkTepHAILHOH KONOHHU ¢ XoaHOGNareuaTHbIMU mpocTedmmmu [22]. JocTurHyThit TyOokamMu
YPOBEHb OPTaHH3AIMK HE TO3BOJISET HA3BaTh UX MHOTOKIIETOUYHBIMH B CTPOTOM CMbICHE ("MHOTOTKAHEBBLIMU' IO
Kopnuccy), Tak 4To Bpoae ObI HET HMUYETO YIHBHUTEIHLHOTO B TOM, YTO UMEHHO 3Ta NPUMHTHBHEHIIAs rpymma
YKUBOTHBIX OTKPBIBaeT co00to haHepo3oiickyro neTonuch. Ho 3T0 ToNbKO Ha MepBBIi B3I

Jeno B TOM, uT0 KpailHe HU3KHH YPOBEHb KJIETOYHON MHTETpAallMH OCTAaBNAeT TyOKaM €TUHCTBEHHO BO3MOXKHYIO
"mpodeccHio” - TPUKPEIIIEHHBIH ITacCHBHBIA (UIBTpaTOp OpraHuyeckod B3BecH. JliobGas ryOka (BKiMOYas
apxeolHar) NpeacTaBiseT coOOK OTKPBITHIA CBEpXY MEIIOK, CTEHKHM KOTOPOro IPOHHM3aHbI KaHallaMH; BOJa
TIOCTOSIHHO JIBMIXKETCS CKBO3b HMX BO BHYTPEHHION (MaparacTpajibHYIO) MOJIOCTh, BBIXOIS 3aTEM HApyKy uepes
BepXHee OTBepcTHe (YCThe), a BXOJSIIME B COCTAR CTEHOK KaHAIOB XOAHOIUTHI (BOPOTHHYKOBBIE JK'YTHKOBBHIE
KJIETKH) OTGHIBTPOBBIBAIOT COAEPIKAIYIOCS B BOJIE OPraHUKy W Oaktepuit. Bormpoc mjist MIKoJbHON ONHMITHAIbI:
Kakasl CHJia 3acTaBJisieT BOJAY JABHTATLCS CKBO3b KaHAJIBI B HEMOABIKHOM cTeHke? OTBeT: Ta e camasi, 4TO CO3/1aeT
IIEUYHYIO TATY - pasHHIA JaBICHHUH Ha BBICOTE MOJJYyBajla H Ha BBICOTE KOHIA TPYOBI B COOTBETCTBHH € 3aKOHOM
bepnymm [23]: ecnu BoaHas cpejia, B KOTOPOM HaxOAMTCS TyOKa, MMEET HEHYJIEBYIO CKOPOCTh, TO CJIOH
JBHKYIIEHCS KUAKOCTU Haj yCTheM co3jaeT "mojcoc”. M3BecTHoe [eno: ueM BbIlIe TpyOa - TeM Jydlle Tsra;
COOTBETCTBEHHO, I'yOKa MOXET IIPOKa4uBaTh CKBO3b ce0s BOJy JHIIb KOTJa €€ YCThe IIPUIIOJHSTO Haj
cyOcTparoM. (CxONHBIH MeXaHH3M oOeclieYHBaeT BEHTHIISILIUIO HOP CYCITMKOB U HHBIX I'PBI3YHOB. TOT H3 BBIXO/0B,
4yepe3 KOTOPbI NPH pPbITHE HOPBL BHIOpACHIBANIH TPYHT, OKAQ3bIBAETCA 3aK/IIOUYEH B XOJIMHK-"KPOTOBHHY' H
HECKOJIBKO TPHIIOAHUMAETCS Haj 3eMmiiedl; B HUTOTe BHYTPM HOPHI BO3HHKAeT YCTOHYMBBHIM TOK BO3jayxa OT
"HH3KOrO" BBIXOJA K "BbICOKOMY"). TloabeM ke ycThbd Hajl CyOCTpaTOM MOXHO 00eCIIEUNTh JHUILG IIPH HATHYHH
TBEPJOTO OMOPHOTO CKEJIETa - OPraHUYEeCKOTO UITH MHHEPaJIbHOTO (y COBPEMEHHBIX I'yOOK eCTh 00a BapuaHTa).
OTcyTcTBHE B IPEUIECTBYIOUINX OTIOKEHHAX ITHUX JIETKO OOHAPY)KMBA€MBIX CKEIETHBIX JJIEMEHTOB - CIIHKYI -
CBUENBECTBYET O TOM, UTO JIaHHAS I'PYIINA JKUBBIX OPraHU3MOB JAeHCTBUTENLHO BOZHUKIIA TUIIH B Hauaine KeMOpHs
(BO3MOXHO, UIMEHHO 110 cxeMe PaliTHepa - cM. BbIlIE), T.€. KOTJa y)X€ HECOMHEHHO CYIIECTBOBAIH U HACTOSIIHE
MHOTOKJIETOUYHBIE HKHBOTHBIE.

Bes reosiormueckas McTOpUs apxeouar (IOSBICHHE, pacuBeT - okoyio 300 ponoB, - ynaJoK W BHIMHPAHHE)
YKIIaJpIBAaeTCs] B KPOXOTHBIH 10 TE€OJNIOTHYECKHM MepkaM HMHTepBal B 15-20 MIH. JieT - ciydail COBepIIEHHO
YHUKAJbHBIA. YK€ BO BTOpPOM MOJIOBUHE KeMOpHs 3Ta MPOIBETABINAA B Hayalle MEPUOJA IPYIIa HCYe3aeT "Kak ¢
OenpIx A0JOHB JBIM", M MIPH 3TOM HAa CMEHY €d He IIPHXOJUT HUKTO - TO €CTh KOHKYPEHTHOE BBITECHEHHE 3/1eCh
IpeaIoNOXKUTE TpyaHo. Co3daeTcsa BIeUaTIieHHe, UTO apXeoluaThl SKCIUTYaTHPOBAIM HEKUH pecypc, KOTOpPbIH
criepBa Obl1 B H300MITMH, a 3aTeM CTall pe3Ko JepUIUTHbIM. COMOCTABIISAS YKOJIOTHIO apXeourar (10 aHaIOTHH C
COBPEMEHHBIMU TYOKaMH) W H3JI0)KEHHYIO BBIIIE KapTHHY BEHICKO-KeMOpHiickol OHOoc(epHO mepecTpoiku
MOJKHO TpPEIONIOKUTE Cleyroliee. [ pynma 3Ta mpolnBeTaza B TOT OTHOCHTENBHO KPATKHH U ITPHHLUITHAIBEHO
HEYCTOWYHUBBIM IIEPHOA, KOT/a Pa3BUTHE IEJNIETHOIO TPAHCIIOPTA YXe 000raTHIO IPHIOHHBIE CIIOH KHCIIOPOJIOM,
HO €II€ HE CKOHIIEHTPHUPOBaJO OONBIIYIO0 4acTh OPTaHHWKH BHYTPM OCAIKa; 3TOT packial, kak mosaraer A.l.
[loHOMapenko, JdomkeH OBITH BechbMa OyarompuaTeH s "ToHKHX" ¢uiIsTpaTopoB. J[s TOro, 4TOOBI
HKCIUTYaTUPOBATh OTKPBIBIIMHCA pecypc, HeT HYXAbl B "kBamuduuupoBaHHOH pabouelt cuie" - BIOIHE
JOCTATOMHO MAKPOCKOMUYECKUX OPraHHU3MOB, JaXK€ HE SIBJISIOUIMXCA MHOTOTKAHEBbIMH. OJHAKO JaibHEHLiee
pa3BUTHE CHTYallHH ¢ 3allacaHUEeM OPTraHHKH B ocajke (4TO IO3BOJSIET W clenath ee mnepepaboTky OGolee
PABHOMEPHOM, ¥ YJIYUNIHTh CHAOKECHHE KUCTIOPOIOM IIPUAOHHBIX CIIOEB) PE3KO YXV/IIACT MOJ0KEeHHe OakTepuii U
ITACCHBHBIX (UIBTPATOPOB, HO 3aTO ONAroNpHATCTBYET WIoeldaM. Bpems apxeolMaT KOHYAeTCsA, W HACTyIaeT
BpeMsl TPHIIOOUTOB (pUCYHOK 25, e-x) [24].

JaBaiiTe Temepb BepHeMcs K TIpadHKy, MOKa3bIBalOIIEMy H3MEHEHHs pa3HooOpas3us (ayHbl Ha NPOTAKEHHH
danepozos (Pucynok 23). OO6cyknaeMble HaMH COOBITHS 3HAMEHYIOT coOoi (opMHpOBaAHHE HOBOW OHOTEHI,
KOTOpasi COXpaHAeT J0CTaTOYHOE €JUHCTBO Ha IIPOTSHKEHUH BCETO Maneo30s, U ropasjio 6onee pazHoobpasHa, yeM
npexHss, "keMOpHiickas" - U B TAKCOHOMHYECKOM, H B 3KOJIOTHUYECKOM OTHONICHHU. B coBpeMeHHOH 3Kkomoruu
JIOCTATOYHHO CTPOTO YCTAHOBIIEHO, YTO CME€Ha 3BTPOGHBIX YCIOBHH Ha OMHUTOTPOdHEIE BHI3BIBAET B IKOCHCTEME
Oonee "MeJIKYO Hape3Ky' IKOJIOTMUYECKUX HHII, H COOTBETCTBEHHO, POCT OHOJIOIHUECKOro pasHoooOpasus. Bee aro



JIOCTaTOYHO XOPOIIO COOTBETCTBYET W3JI0KEHHBIM BHIINIE MpecTaBiIeHusM 06 "onurorpoduszammu” keMobpuiickoro
OKeaHa 3a CYeT MeJUIETHOTO TPaHCIIopTa.

B 6eHTOce TeM BpeMeHeM K OOMTATeNsiM PaKOBHH U KWIbIX TPYOOK 100aBJISIIOTCS CYIIECTBA C MPHUHLUHITHAILHO
WHBIMH THIIAMH TBEpAOIO CKejeTa - BHYTPEHHMM (XOpJOBBIE) H TOJBHXKHBIM HapyXXHBIM (YICHHCTOHOTHE).
CuTyanus ¢ YIeHUCTOHOTUMU UHTEPECHa TeM, YTO OHH MOSIBUIMCH I103/1Hee MHOTHX THIIOB JKHBOTHOTO LapCTBa
(BO BTOpOM BeKe KeMOpHs - aT1a0aHCKOM), OHAKO Cpa3y B COCTaBe IIPAKTHYECKH BCEX CBOMX IIOATHIIOB U KJIACCOB
- ¥ pakooOpasHble, H XEJUIEPOBbIC, H BbIMEDIIHE TPHIOOHTHI,  MHOMKECTBO YIHBHTEIbHBIX CYIIECTB, TOUHAS
CHCTeMaTHJecKas IPHHA/JIeKHOCTh KOTOPBIX JIO CHX IOp HesicHa (PHCYHOK 25, B-11).

HenaBHO cTano BbISCHATBCA, YTO CHTyalus ¢ kemOpuickuMu "unenuctoHorumu” (Arthropoda) cxoznna ¢ Toif, uro
ObUla ¢ BEeHJA0OHOHTAMH (CM. ITIaBy 5): TI0 Mepe H3y4eHHUs OKa3bIBAeTCS, YTO 3HAYHTEIIbHAS YacTh U3 HHX HE MOXeET
ObITb OTHECEHA K HACTOSAIIUM apTpomnojaM. Hampumep, BBISICHHIIOCH, YTO Y aHOMaJIaKapHca - CaMOro KpyImHOro, K
CIIOBY CKa3aTh, )XHBOTHOI'O TOTO BpEeMEHH, JOCTHTABINEro B pazmMepe 70 cM - pOTOBbIE YaCTH COCTOAT W3 UETHIPEX
KOHIIEHTPUYECKH CXOJSIIUXCS JCMECTKOB, 00pa3yoIIUX HEYTO BpoOJe 3aKHMOB IIAHIOBOrO KapaHjaia (pHCYHOK
25, 1). DTH JIENMECTKH HUKOHUM O0pa3oM HE MOTYT NPEJCTaBIATL COOO0K BHIAOH3MEHEHHbIE KOHEUYHOCTH, YTO
SBJISETCA OJJHUM M3 KJIIOUEBHIX JUArHOCTHUECKUX MPU3HAKOB THIIA YIIEHUCTOHOTHX.

[To Bceil BHIMMOCTH, LIEJIbIA psii HEPOACTBEHHBIX MEXIY COO0OH T'pyIlll HAaYMHAET B 3TO BpeMsi HE3aBHCHUMO
IpHOOpETaTh OTACTIbHBIE IPU3HAKH WICHHUCTOHOTHX, H B PE3y/IbTaTe OHU HE3aBHCHMOTO JIOCTHIAIOT apTPOIIOAHOTO
ypoBHA opranuzanud. IlogpoOHee o mpolieccax mapauielIbHOH 3BOTIONHY, TMOMOOHBIX 3TOM "apTporoau3anun’,
MBI IIOTOBOPUM I103ke (B I'ltaBe 12), Ioka e ISl HAC CYIIECTBEHHO JIMIIb CaMO BO3HUKHOBEHHE IIPUHLIMIIMAIBLHO
HOBOTO THIIA CKejera, O0JazaTeld KOTOpPOTO HAUYMHAKOT HWIPaTh KIIKOUYEBYK) polib B (OPMHPYIOIIHXCS
9KOCHCTeMaxX. [ak, TpWIOOHUTHI CTAHOBATCA, II0-BUJIUMOMY, OCHOBHBIMH IOTPEOHTENSIMH TOTO CaMoro
"yIakoBaHHOTO" OPraHHYECKOro JETPUTa, OOOTAIAIOEro JAOHHBIE OCAaJKH, W MOTYT CUHTAThCH HACTOAIIEH
SMOJIEMOH ITaIIE0304..

K cepenune keMmOpHsl TPOJYKTHBHOCTh W OHOJOIHUYECKOE pa3zHOOOpa3ue JIOCTHTAIOT TaKOro YPOBHS, 4YTO Y
9KOCHCTEM BO3HHUKaeT HyKJa B "YIpaBIsiomieM OJoke" - BepXHHX TpPOQHUYECKHX YPOBHSX, MPEACTABICHHBIX
CTICIIMATTH3HPOBAHHBIME XUIITHAKaMH-MakpodaraMu. M BoT HadMHaeTcs HHTepecHeHmii mpoliecc - Gopnda 3a
3TOT "TOCYIAPCTBEHHbIH BOSHHBIH 3aKa3" MEXIy HECKOJIbKUMH, CAMbIMH MOIIHBIMY, "KOpHoOpanusaMu” - Haubosee
SBOJIIOIMOHHO TIPOJIBUHYTBIMH TPYIMIAaMH >KHBOTHBIX. M3 Kypca 300J0THH BaM JOJDKHO OBITh H3BECTHO, YTO
CaMBbIMH BBICOKOOPTaHH30BAaHHBIMHU CPEIH MEPBUYHOPOTHIX SIBJISIFOTCS WICHHCTOHOTHE H MOJUTFOCKH, a BEPIITHHY
SBOJIKOIIUH BTOPHYHOPOTHIX MPEACTABIAIOT OO0 MO3BOHOUHbIC. IMEHHO 3TH IPYNIIbl H HAYMHAIOT COPEBHOBAHHE
33 OTKPBIBIIYIOCS BAaKaHCHIO.

IlepBeIMHU ycriexa JOOWIHCH YIEHHCTOHOTHE W OIH3KHE K HHM apTpomojonoodHble GopMbl. CaMbIM KpYIIHBIM
XUIIHUKOM T€X BPEMEH ObLI aHOMAJIOKAPUC; XUIIHUKAMH, KaK CUUTAIOT CeHuac MHOTHE HUCCIENOBATENH, ObUTH U
camble IIepBbie TPHUIOOHUTHI - JHIIL MO3JHee 3Ta IpyNna nepeuia K aerpurodaruu [25]. OqHako Bckope Brepen
BBIPBAJIUCh MOJITIOCKU: IIOABHBIIMECH B KOHIE KeMOpHUs TOJIOBOHOTHE (3TO OBUIM MaJONOJBHXHBIE (HOPMBI,
POJICTBEHHbIE COBPEMEHHOMY HAYTHIIYCY, HO € HE3aKPYYEHHOH KOHMYECKOH PAKOBHUHOM, TAK Ha3bIBAEMbIC MPIAMbIE
TOJIOBOHOTHE) 0e3pa3/ie/IbHO IOCMOACTBOBAIM B NPHAOHHBIX CIIOSIX OKEaHA NMPHUMEPHO N0 CEPEAMHBI CHIypa; Ha
OpPAOBHK MPHUXOJUTCS MHK BHIOBOrO pa3sHOOOpa3Hs 3TOH IPYIIbI KUBOTHHIX (0K0O 150 ponoB). XHUIMHHKH H3
YHCJIa WICHUCTOHOTUX (paKkooOpa3Hble H BOJIHBIE XENUIIEPOBLIE - MEYEXBOCTEI U PAKOCKOPITHOHBI) H TTO3BOHOYHBIX
(O6ecHeNnOCTHBIE - POJCTBEHHKH COBPEMEHHBIX MHHOT) OKa3bIBAlOTCS "HEKOHKYPEHTOCIIOCOOHBIMH" U 3aHUMAIOT B
HKOCHCTEMAX MOAYHHEHHOE ITOJOKEHHE.

ITonoxxeHnne MeHsAETCS B CHIIype, KOIla CPEU YICHHCTOHOTHX IOSBHJIMCH KPYIIHOPa3MEPHBIE PAKOCKODIIHOHEL, a
CPeIH II03BOHOYHBIX - NIEPBBIE YEJIIOCTHOPOTHIE (HacTosmMe peiObl). Cyast o BceMy, 00€ 3TH rpyIIbl BOSHHKIIH B
ONIPECHEHHbIX INPHOPEKHBIX AKBAaTOPHSX (TUIIA JaryH): 37€Cb OHM OBUIH Ha MEPBBIX TMOpax H30aBJIEHbI OT
KOHKYPEHIIMH C TOJOBOHOTHMH, KOTOpbIe H30€raioT ydacTKOB MOpS, "OTpPaBIEHHBIX" CTEKAIOUMMH C CYIIH
IIPeCHBIMH BoJamu. FIMeHHO B 3TO BpeMsi paKOCKOPIIMOHBI (Hanpumep, Pterygotus) TOCTHraroT JUIMHBI CBBIIIE 2 M
(a ecM ¢ KJICILHAMH - TO IOUYTH 3) M CTAHOBSTCS BIIACTEIIMHAMH CHILypPHHCKHX Mopel - 110 KpaliHeH Mepe, HX



NpHOPEHKHBIX YUYACTKOB (pUCYHOK 26). [IpsiMble rOJIOBOHOIHE HE BBIACPIKHBAIOT KOHKYPEHIIMH, H HX pa3HooOpasue
3aMETHO COKPAILACTCs; MONBITKH CIACTUCh 3a CYET ruraiTusma (paxosuHbl Endoceras, Hanpumep, aocturaiu 4 m
B JJIHHY - XOTA €aM MOJUTIOCK ObL1, OHATHOE JI€JI0, MHOIO MEHBIIIE)} HE HMEJIH yCHexa.

PUCYHOK 26. Cample cTpalnHble XHIIHHKH paHHEro Ialeo3os -
PaKOCKOPITHOH H JHHHXTHC.

OaHako TOPKECTBO WICHHCTOHOTHX (B IIHIE PAKOCKOPITHOHOB) 0Ka3aloch
HEJOJITHM, W BHHOIO TOMY ObUla TpeThs "KOHKYpHpYMOLLAas Kopropauus' -
NO3BOHOYHBIE. J[0 CHUX MOp Te¢ HAepXKamuChb B TEHH, W HCIOJbL3OBAIU JHIIb
CTPaTeTHIO TACCUBHOM 3amIMTHI - cO3JaHHE MOLUHOH HapyxHOH "OpoHH";
TAKOBBI OBINM MAHIUPHBIE OCCUEIIOCTHBIE - OCTPAKOACPMBI, U IaHIIUPHBIC
PBIOBI - TU1akoACpMBL. M BOT B I€BOHE OJJHA U3 TPYII TUIAKOJACPM - apTPOIUPHI -
oTKazanach OT "OpOoHHpOBaHHA Kopryca" B 0OMEH Ha CKOpOCTH WU Mepela K
AKTHBHOMY XHLIHHYECTBY. BOT TOTHa-TO M NIpPOSABHIMCH BCE TE - 710 IIOPHI
CKpPBIThIE - TMPEHMYIIECTBA, YTO BO3ZHHKIH PaHEE B PE3YIbTATE TPEBPAIICHHS
nepBoi nmapel kabepHBIX AYT B MIOJIBIDXKHBIE YETIOCTH - BEIHKOJIEITHOE CPE/ICTBO HamaieH!s U 3amuThl. CyliecTBa
5TH MOTTH VBSIHYHBATH pa3Mephl Tella MPAKTHYSCKH HEOTPAHUYEHHO: TaKUe apTpOAUphI, KaK JHHUXTHC
Jocturayid 10 M B JAIHHY - OJHHM M3 CaMBIX KPYIHBIX PBIO 32 BCIO HCTOPHIO (PHUCYHOK 26), TOoTJa Kak
PAKOCKOPITHOHBI YK€ "yrnepauch” B PU3HOIOrHYecKHii IPeies pa3sMepoB U WICHHCTOHOTHX. B uTOTe apTpouphbl
CTaJU JUISL TOro BpeMeHH akTuueckd "abCOJIIOTHBIM OpYy:KHEeM'", TMPeBOCcXojsd JI0OOro MPOTHUBHUKA H 10O
BOOPY’KEHHIO, U 10 CKOPOCTH.

UNIeHHCTOHOTHE TPOMTPATM IMO3BOHOYHBIM 3Ty CXBATKYy 3a KPYIHBIA pa3sMepHBIH KJIacC BYHCTYIO: HUYErO
IOJOOHOTO JIBYXMETPOBBIM CHIIYPHICKO-PaHHEIEBOHCKHM pPAKOCKOPIIMOHAM CpeAM HHUX HE IOSBHTCH YXKe
HUKoraa. OTHBIHE OHH OyAyT METOAMYHO OCBAUBaTh MAJBIH H CpeqHHMH pa3sMepHBIH KJIACCHI {JUIHHA TeJa CaMbIX
KPYIHbIX YWICHUCTOHOTHX - KAMYATCKOro Kpada U MEeYeXBOCTA - HE TMpeBblnaeT 70 ¢M), B UeM U MPEyCHerOT: 3TO,
Kak-HUKaK, caMbli IIPOIBETAIONINH HBIHE THUI JKHBOTHOIO IIApCTBA. A BOT TOJIOBOHOTHE CYMENIHM TOIja JaTh
IIO3BOHOYHBIM JOCTOHHBIH 3BOMIOIMOHHBIA OTBET: XOTS UHCJIEHHOCTh IPHAOHHBIX IIPSMBIX T'OJOBOHOTHX
npojoiiXkaga COKpallaTbes, CyMMapHO€ pa3sHooOpa3ue TIpyINIbl HauMHas C CEPeJAMHBI J€BOHA (OMCKUH BeK)
CTPEMHTENbHO TOoNLIo BBepX. K koHUY mepuoaa (pamMeHckuil BeK) OHO AOCTHIIIO CBOEro Makcumyma (mourd 200
pOJIOB) Onarojaps IOSBIICHHIO CBEPHYTBIX [OJIOBOHOTHX, HMEIONIMX CITHPAILHO 3aKPYyYEHHYIO PAaKOBHHY -
AMMOHMTOB.

Jleno B TOM, UTO IpsAMBble HAyTHIOHAECH O0Najald [JOCTATOYHO COBEPIICHHBIM anapaToM peryIMpOBaHHs
IUIaBy4eCTH (OHH MEHSUIH 3AIOJHEHUE BOJOK IIyCTBIX KAMEP PAKOBHHBEI - B TOYHOCTH Kak IIOJIBOJHAS JIOJKa
3aIIOTHAET M OMOPOXKHAET OaUlacTHBIE [UCTEPHBI), HO BOT € IFOPU30HTAIBHBIMHM IEPEMELICHHSAMU Y HHX ObIIH
Oonbinye npodieMsl. I'0JI0BOHOTHE ABHKYTCS PEAKTHBHBIM CIOCOOOM, BBITAJIKHBAs BOJY W3 MAaHTHIHOH IOIOCTH
4yepe3 BOPOHKY, HAMPABJICHHYIO BIEPE U PacoJiaramollytocs B pailone royossl. llepBrie HayTHnouaen "sucenn”
BHH3 T0JIOBOH B MPHIOHHBIX CJIOSX BOJABI M MOTJIM JIHING "TMaJaTh" HA CBOIO A0OBIYY CBepXy (pucyHok 27, a). B
JanbHeHleM OHHM "3aBalMIIH" PaKOBUHY, CMECTHB LEHTP €€ TSKECTH 3a C4YeT HEPABHOMEPHOIO OTIIOXKEHHS
kapboHaTa Kanblus (Ha OprolIHOM cTOpoHE Oobllle, YeM Ha CIIMHHOM); BCSl KOHCTPYKIUS B pe3ylbTare odpena
COCOOHOCTh K TPOAOJIbHOMY JBH)KEHHIO (pHUCYHOK 27, 6). OaHako 3Ta KOHCTPYKIHS TPHHITHITHAIBHO
HEyCTOHuUMBa B JBH)KEHHH , T.K. IIEHTP TAXKECTH H TOUYKA IIPUJIOXKEHHS PEaKTUBHOH TArH (BOPOHKA) JOJKHBI
HaXOJUThCS Ha IPOTHBOMONIOXKHBIX KOHIAX TeJla KHBOTHOTO: Majelllee OTKIOHEHHE OT JIMHHH TATH - H
JBH)KYILHICS MOJUIIOCK HAYHET KYBBIPKAThCsl. A BOT Y CBEPHYTBIX [OJIOBOHOTHX LIEHTP TSXKECTH MX CIIHPATBHON
PaKOBHHBI MOYTH COBHAAaeT ¢ CHGOHOM, 4TO M OOecHeuHBaeT YCTOHYHMBOE IpOAOJIbHOE ABHXKeHHe. MMeHHO
IIO9TOMY CBEpHYTble TOJIOBOHOTME CTald IEPBOH IPYyNIOH XHIMHHKOB, OCBOMBIIMX TONLLY BOABL (31ech
He00X0AUMO 3aMETUTh, YTO PHIOBI, HALIpUMep, OYAYT MPOACIIKATh "XOAUTD 110 JHY" MOYTH IO CepeAUHBI ME30305:
JIUIIL TOTJA KOCTHBIE PbIObI "W300peTyT" IUIABATENbHBIA My3blPpb, A CPEIH XPSAIICBBIX PbIO - TMOSBATCS AKYJIbI
COBPEMEHHOIO THIIA, KOTOpBIE "HE TOHYT" U3-3a TOr0, 4YTO HAXOAATCA B IIOCTOSHHOM JIBUKEHUH.) BuauMo, MeHHO
OCBOCHHE TPEXMEPHOTO IPOCTPAHCTBA IIPHUBEJIO K BOZHUKHOBEHHIO Y IIO3/IHENANEC030HCKUX T'OJIOBOHOTHX CaMbIX



COBEPILUCHHBIX (cpequ OSClIO3BOHOYHBIX) /143 U UPE3BbIYAMHO YCJIIOKHEHHOrO MO3ra - TO JKE Camoe, uTO
IPOU30HIET IO3/IHEE € NTHLAMH.

PUCYHOK 27. llaneo3oiickue u Me3030HCKHE TOMOBOHOTHE:
(a) - ucxonnas u3HeHHas (opMa TOJIOBOHOTHX (apxawyHast
HayTHwionges Mandaloceras); (6) - TpAMOe TOJOBOHOTOE
(naytunounes Michelinoceras); (B) - cBEpHYTOE TOITOBOHOTOE
(amMMoOHHT); (I) -  BHYTPEHEPAKOBUHHOE  TOJIOBOHOIOE
(OeneMHHUT U ero pakOBUHBHHA - "UuepTOB nasel”).

I"onoBoHorHe OyAYT U Janblile, Ha IPOTSKEHUHN BCETO Me30301,
bopMHpOBaTh BEPXHUE TPOYHUUYESCKHE YPOBHH MOPCKHX
HKOCHCTEM, YCIEITHO KOHKYPHPYS HE TOIBKO ¢ pridaMu, HO U C
MOPCKUMH PENTHIHSIMH (MXTHO3aBPaMH, IIE3UO3aBPaMH H TIP.
- oM. panee, rnasy 10). MHorue W3 3THX peNTUIHE camMu
OXOTHJIHCh HA TONIOBOHOTHX (B pPaKOBHHAX KpPYMHBIX AMMOHHTOB HHOT/IAa HAaxXOIAT 3acTpsABIIHE 3y0Obl 3THUX
XUIHUKOB), @ T¢ B OCHOBHOM HCIIOJIb30BAJIA CTPATETUIO IIACCHBHOM 3allUThl - YBeIUUUBas pa3mepsl Tena. K ope
AMMOHHUTBI JOCTUIIIM MAaKCHMAJLHOTO CBOEr0 pasMepa, OJJHAKO C IOSBJIIEHHEM KOPOTKOIIEHHBIX IJ1€3H03aBpOB -
IUTHO3aBPOB, YEPENa KOTOPHIX JOCTUTAIH 3 M B JJIHHY, - 3Ta CTpaTerus ceds ucuepnana. AMMOHHTHI HAaYalH
MeJbuaTh, IBITAsiCh YHTH 3a HHKHHM Ipenen ONTHUMalbHOTO pasMepa JKepTBbl (CM. rnaBy 6-a) [26], a
pa3HooOpa3ue UX - YMEHBIIATHCA.

M BHOBBL TOJIOBOHOTHE HAIUIH BBIXOJA: C 3TOTO BPeMEHH HAYMHACTCHA paclBeT I'PYMI, UMEIOIIUX BHYTPEHHIOK
pPaKoBUHY - OEJIEMHHTOB H IIPOUCXOAALIMX OT HUX KalbMapoB. Booliiie-To OeneMHHUTHI MOSBHIIUCH €llie B KapOoHe,
OJTHAKO JI0 CUX IIOp OHM MpeOBIBATH Ha BTOPHIX PoIAX. Temephb ke, KOIa BO3MOXHOCTH TACCHBHOHM 3alUTHI
OKa3aJMCh HCYEPIIaHbl, CTparerusi OEJEMHHUTOB - OTKa3 OT pPAKOBUHBI B OOMEH HA YBEINUYCHHE CKOPOCTH
NEpe/IBUKEHUS. - OKa3bIBA€TCA TeHepallbHOM JIMHHEH 53BoMOIMM  rojioBoHorux. Cyas 1o Bcemy,
BHYTPEHHEPAKOBHHHBIE [OJIOBOHOTHE OKA3aTHCh CAMBIMU CKOPOCTHBIMH OOUTATENAMHU Me3030CKOro oKeaHa; OHH,
Ka3alnoch Obl, JODKHBI CTOJKHYThCA C TOKO XKe MpoOIeMOH YCTOMUMBOCTH B JBHXEHHH, YTO U TpSIMbIe
rOJIOBOTOHOTHE (CM. BBINIE), OJHAKO HX TeJO, JIMIIEHHOE PaKOBHHBI, CIMOCOOHO BBIpaBHHBATh "MONET" IIpH
IIOMOIIIH TTTABHHKOB-CTaOMIH3aTopoB (puCyHOK 27, T). IIpH 3TOM OTCYTCTBUE TaKHX OTPaHHUYHTENEH pOCTa, KaK
TBep/Able TOKPOBBI UWICHHCTOHOTHX, MO3BOJISET WM JOCTUraTh OYeHb KPYNHBIX pasMepoB. CoBpeMeHHBIH
THTAHTCKUH KaJlbMap JOCTHTaeT B JUTHHY 18 M (Co LymanbllaMH) H SBIACTCS CaMbIM KPYIIHBIM OeCTIO3BOHOYHBIM
(Ha KOXE KHTOB HAaxXOJWIM OTMEYATKH MPHCOCOK KaJbMapoB, /UIHHA KOTOPbIX oOlieHHBaeTcs B 30 M), a Beab B
IPOLIIOM BIIOJIHE MOTJIH CylllecTBOBaTh U Oosee kpynuble BUAbI! Kak Ob1 To HU OBUI0, BHYTPEHHEPAKOBUHHBIE
TOJIOBOHOTHE YCIEIIHO JOXUIK A0 HAIMX AHEH W BHIMUpATh ABHO HE cobuparoTcs. J0CTaTouyHO cKazaTrhk, 4To B
npobax rpyHTta u3 IiyOOKOBOJHBIX yacTed THUXOro oxkeaHa 4HUCIO YeIIOCTeH KanbMapoB Ha OJAMH KBaJpaTHBIR
METp BapbUPYET OT HECKOIbKHX JECATKOB J0 HECKOJBKHX COTEH, YTO JaeT HEKOTOpOE TPEJICTaBIEHUE O
YHCIIEHHOCTH (M 3KOJIOTHYECKOH POJIH) 3TUX JKHBOTHBIX B COBPEMEHHBIX MODSIX.

PUCYHOK 28. Yentoctu uckomnaemoii akynsl Carcharodon megalodon.

W3MmeHeHnus B cooOINECTBe BOJHBIX MO3BOHOYHBIX MBI OJAPOOHEE TIPOAHATH3HPYEM UYTh
no3xe, B rimaBe 11. 3mech ke MBI JMIOb OTMETHM, YTO C Hayajga TpHaca BEpXHHE
TPOPHUYECKHE YPOBHH MOPCKHX SKOCHCTEM OKA3bIBAIOTCSI COBEPINCHHO 3AKPbITBIMHU ISl
pbi0: uxX (GOPMHUPYIOT HEIaBHHE BCENIEHIBl B MOpPE - XHINHblE penTwind. OTHAKO BO
BTOpPOH TONOBHHE Me30308 (MPUMEPHO B OJHO BpeMs ¢ HAYaloM paclBeTa
BHYTPEHHEPAKOBHHHBIX [OJIOBOHOTHX) PHIOBI BO3BpaIlaioT ceOe JIMAUPYIOIIHE [TO3HIIHU: B
MOPSAX TOSBHIIUCH AKYJIbI COBPEMEHHOTO THIIA - C YEMIOCTBIO, MOJIBHKHOM OTHOCHTEIHLHO MO3TOBOM KAIICYJIbL, YTO
TI03BOJISIET UM OTPBIBATH KYCKH OT JKEPTBBI OOJIBIIOrO pa3Mepa (HampuMep, KHTa), a He TJIO0TaTh ee IeaukoM [27].
MIMeHHO OHH, BO3MOXHO, KOHKYPEHTHO BBITECHHJIM 10 KpalHeH Mepe 4JacTh MOPCKHMX pPENTHIIHH (HampuMep,
uxtuo3aBpoB). Camble KpymHble akynbl kuim B MuoreHe: Carcharodon megalodon (6m3kas poJACTBEHHHIA
3HAMEHHUTOH OesoM akysnbl) nocturana B UiKHy 30 M; DUTaIOCh 3TO 4yAOBULIE, O BCEX BUAUMOCTH, HEOOIBLIUMHU




KHTaMH, TIHK pa3zHoobpa3usi KOTOPBIX MPHUXOJNHTCS KakK pa3 Ha BpeMs ee cyliecTBoBaHus (pucyHok 28). Camble xe
KPYIHbIE U3 COBPEMEHHBIX XHUILHBIX akyn [28] (Oenasi, TUrpoBast) MUTAIOTCS B 3HAUMTENBLHON CTEMEHH JIPYTMMH
aKyJiaMH, ABJISSCH, TaKUM 00pa3oM, HOUTMHBIM BEHLIOM TPOYHUYECCKON MHPaMHIbL.

8. Paunuii naneosoii: "Beixoa xu3HH Ha cywy'. IlosiBneHne nouB m nousooOpasoBaresieil. Boicuine
pPACTEHHS H HX cpecodpasyoas poisb. Terpanoauzanus KHCTENepobIX PbIo.

Bnnore no caMoro HefaBHEro BpeMEHHM UEJIOBEK BBIHOCHI W3 LIKOJIBHOTO yueOHMKa OMOJIOTMM M MOMYJAPHBIX
KHHUL MO TEOPHUH "BOJIIOUHMHU TAKYK MPUMEPHO KAPTHHY COOBLITHS, UMEHyeMoro obOblyHO "BbixonoM Xu3iu Ha
cyury”. B Hauase j1eBOHCKOro nepuoia (Wi B KOHLE CHIypHHCKOro) Ha Oeperax Mopeit (TouHee - MOPCKHX JlaryH)
MIOSIBHJIUCH 3aPOCIIH MEPBbIX HA3EMHBIX PacTeHHH - MCHIOPUTOB (pUcyHOK 29, a), MOJOXEHHUE KOUX B CHCTEME
PACTHTENBLHOIO LAPCTBA OCTAETCS HE BIIOJIHE SICHBIM. PacTUTENLHOCTH cenana BO3MOXKHBIM MOSBIEHUE Ha CYLIE
0eCcrno3BOHOUYHBIX KUBOTHBIX - MHOTOHOXEK, MTAYKOOOPa3HbIX M HACEKOMBIX; OECMO3BOHOUHBIE, B CBOKO OUEpE/lb,
co3natd nuuieByro 6a3y Ans Ha3eMHbIX MO3BOHOUHBIX - MEPBLIX aM(puOul (BelylIMX CBOE MPOHUCXOXKAECHHE OT
KMCTenepblx pold) - Takux, kak mxtHocTera (pucyHok 29, 0). HazeMHas XH3Hb B Te BpeMeHa 3aHMMala JIMLIb
Ype3BbIYAHHO Y3KYIO IPHOPEXKHYIO MOJIOCKY, 32 KOTOPOH MPOCTHPATHCHL HEOOO3PUMBIE NMPOCTpaHCTRA abCOIIOTHO
0e3’KU3HEHHBIX MEePBUYHbBIX MYCTbIHb.

PUCYHOK 29. (a) - Pexoncrpykuuss nanawadpra PailHu (neBoH
Hlotnanaun) ¢ 3apocnsMu ncuiodutos; (6) - apesHelllee HazeMHOe
MO3BOHOYHOE - UXTHOCTEra (71eBOH [ peHnanaun).

Tak BOT, COrMacHO COBPEMEHHBIM TPEJACTABJICHHSM, B O3HAUYECHHOH KapTHHE
HEBEPHBIM (HJIH, 110 MEHbLLIEH Mepe, HETOUHBIM) SIBJIICTCS IPAKTHYECKH BCE -
HauHHasg C TOro, YTO JOCTAaTOYHO Pa3BUTas Ha3eMHas >XH3Hb JOCTOBEPHO
CyUIeCTBOBAJIa MHOTO paHbllie (yXe B CICAylOLIeM 13a kemOpHem
OPJIOBUKCKOM TMCPHOjIE), M KOHYas TeM, YTO YNOMSIHYTble "nepBble
ampubuu" HaBepHsKa ObUIM CYLIECTBAMH YHCTO BOJHBLIMH, HE HMEIOILMMH
CBA3H ¢ cyuleil. [leno, o/Hako, naxe He B ITHX YAaCTHOCTAX (O HWUX MbI
NIOTOBOPHM B CBOH uepen). Baxuee npyroe: ckopee Bcero, NpHHIHNHATILHO
HeBepHa cama (OpMYJIMPOBKA - "BbIX0 )KHBBIX OpraHu3MoB Ha cyuiy”. EcTb
Cepbe3Hble  OCHOBaHMs  MoOJaraTb, UTO  CYXOMYyTHble  JaHILIA(THI
COBpEMEHHOro objMKa B Te BpeMeHa BOOOILe OTCYTCTBOBATH, H JXHBBIE
OpraHH3Mbl He NPOCTO BBILLIK HA CYLY, 8 B HEKOTOPOM CMbICJIE CO31aJIH ee kak TakoByr. Brnpouem, nasaiite no
MOPSAAKY.

Hrak, nepBblii Bonpoc - KOr/ia; KOrja ke BCe-TAKH Ha 3eMJie TOSBHUIIMCH TMEpBble HECOMHEHHO Ha3eMHbIC
OpraHu3Mbl U “KocHcTeMbl? OAHAKO TYT cpa3y BO3HMKAeT BCTPEUHBbIH BOMPOC: @ KaK ONpeieNdThb. UTO HEeKHH
BbIMEPLLUHH OpraH|u3M, ¢ KOTOPbIM Mbl CTOJIKHYJIUCh - HMEHHO Ha3eMHbIR? DTO BOBCE HE TaK MPOCTO, KAK KAXKETCS
Ha NepBHIA B3MIA1, OO NPUHLIMI akTyaln3Ma 3aeck OyneTr paboTaTh ¢ cepbe3HBIMH COOSIMH. THNHYHLIA npUMep:
Ha4yuHasi C Cepe/IiHbl CHIYPUHCKOro MNEpHoja B MaJCOHTOJIOTMYECKOH JIETOMHCH MOSBISIOTCS CKOPITHOHBI -
JKHBOTHbIE MO HBbIHEIIHUM BpeMeHaM Bpojie Obl cyrybo cyxomyTtHble. OHAKO cedvac yxe MOCTaTOYHO TBCPJIO
YCTAHOBJICHO. YTO Male€030HCKHE CKOPIHOHBI [29] abluanu xabpamMu W BEJIM BOJAHBIH (MJIM. MO KpaitHel Mepe,
ampubroTrueckuii) o0pa3 XU3HH; HA3EMHbBIC K€ NPE/ICTABUTENIH OTPs/Ia, Y KOTOPLIX kabpbl MpeBpauieHbl B
XapaKTepHbIC /1 MayKooOpa3HBIX JIerkuce "KHuxeuHoro" tuna (book-lungs), nosBuIKMChH JMLUIB B HaYane Me30304.
CrnenoatenbHO, HAXOAKH B CHIIYPHICKHX OTJIOMEHHAX CKOPIMHOHOB CaMH 1o cebe HHUero (B MHTEPECYIOLLEM Hac
TIJIaHe) He I0Ka3bIBaloT.

Bonee npoaykTHBHO 3j1€Ch, KaK KaXeTCsi, OTCJIEKHUBAThL MOSIBIICHHE B JIETOMMCH HE HA3eMHBIX (MO HBIHELUHUM
BpeMeHaM) rpynn >KHBOTHBIX H pacTeHHH. a ompeJielleHHbIX aHAaTOMHYEeCKHX NpHu3HakoB "cyxomyTHocTH". Tak,
HanpuMep, pacTHTEJIbHAs KYTHKYJIa C YCTbHLIAMH H OCTaTKH MPOBOMSALLMX TKaHEH - TpaxeuJ HaBepHSKA JOJIKHbI
NpHHAUIekKaTh HA3CMHBIM PAacTEHUsIM: MTOJI BOJOK, Kak JIETKO T0ragaThCs, U YCTbHLIA, U MPOBOIALIHE COCY/Ibl HH K
yeMy... OIHaKO CyLIeCcTBYeT M MHOH - BOUCTHHY 3aMeyaTesibHbli! - nHTerpaibHbIi NoKa3aTelh CYIeCTBOBAHHUS B



JaHHOe BpeMsi HazeMHOH Oku3HH. [logoOHO ToMy, Kak IIOKa3aTeleM CyIIEeCTBOBAHHMS Ha IlIaHeTe
(GOTOCHHTE3UPYIOUMX OPraHU3MOB SIBJISIETCS CBOOOJHBIH KHCIIOPOJ, IIOKa3aTelleM CYIIECTBOBAHMSA HA3eMHBIX
SKOCHCTEM MOXET CIIY>KHTh [10YBa: IpoIlecc MOouBoOOpa3oBaHMs HAET TONBKO Ha CyIle, a MCKOIaeMble IOYBBI
(maneomnoy4Bbl) XOPOIIO OTIHYHMbI IO CTPYKTYPE OT JIFOOBIX THIIOB JOHHbBIX OTJIOMECHHH.

Hano 3aMeTuTh, YTO IOYBA COXpaAHSETCS B HCKOIAEMOM COCTOSHHMM HE CIIHIIKOM 4acTo; JHIIb B IOCIEIHHE
JeCATUIIETHS. Ha IAlleONIOYBBI IIEPECTallH CMOTPETh KaK Ha HEKYK0 SK30THUECKYI0 IMKOBHHKY M Hadald HX
CHCTEMAaTHYECKOE H3ydeHHE. B uTOre B M3y4€HHH NPEBHHX KOP BHIBETPHBAHHS (A IT04BA €CTb HE YTO HHOE, KaK
OuvoreHHasd Kopa BBIBETPHBAHMs) IIPOM30ILIA IOJUIMHHAS PEBOJIIOLMSA, OYKBAJIBLHO IIEPEBEPHYBINAS IIPEIKHHE
IpeACTaBIEHUA O JKU3HHU Ha cyme. Camble ApeBHHE NAlI€OIO4BHl HaileHb! B NIyOOKOM JOKEMOpPHH - B paHHEM
IPOTEPO30€; B OJHOH U3 HUX, UMeroueh Bo3pacT 2,4 miapa set, C. Kemnbenn (1985) obHapyXuin HECOMHEHHbIE
Clelbl JKU3HEACATENLHOCTH (POTOCHHTE3HPYIOIIHX OpPraHH3MOB - YIJIEPOJ CO CMEIICHHBIM H30TOIHBIM
orHomenueM 12C/13C. B 3TOH cBSI3H  MOXHO YIOOMSHYTh M OOHApY)KEHHbIE HEJABHO  OCTaTKH
[IMaHOOAKTEPHATBHBIX TIOCTPOEK B IPOTEPO3OMCKUX KAPCTOBBIX MOJIOCTSAX: IIPOLIeCChl KAPCTOBAHHUSA - 00Opa3oBaHHE
KOTJIOBHH H IIELIEP B BOJOPACTBOPHMBIX OCAT0YHBIX IIOPOJAX (M3BECTHSKH, THIICHT) - MOTYT H/ITH TOJIbKO Ha CyIIIE.

Hpyrum dyHnamMeHTaIbHBIM OTKpPBITHEM B 3TOH oOnacTu cienyeT cyuTath oOHapykeHue ['. Petannskom (1985) B
OPIOBHKCKHX IIaJIcONIOYBAaX BEPTHKAIBHBIX HOPOK, IIPOPBITHIX KAKUMH-TO JOCTATOUYHO KPYIHBIMH JKHBOTHBIMH -
BHJIUMO, WICHACTOHOTHMH HJIH OJIMTOXETaMM (JIOKIEeBBIMH d4epBsMH) [30]; B 3THX IIOUBAaX HET HMKAKHUX KOpHeH
(xoTOpble OOBIUHO COXPAHSIIOTCS OUYEHb XOPOIINO), HO €CThb CBOcOOpa3Hble TpyOuaTbhie Tenmbua - Perammsk
UHTEPIPETHPYET UX KAaK OCTATKH HEeCOCYAMCTHIX PAcTeHUI W/HIH Ha3eMHBIX 3¢JIeHBIX Bojopocicii. B Heckolabko
Oollee TMO3MHUX, CHIYPHHCKHX, NallcONMOYBAX HAMJIEHB! KOIPOJIHMTH (OKAMEHEBIIHE 3KCKPEMEHTHI) KaKHX-TO
TIO4YBOOOUTAIONIHX XKUBOTHBIX; MHIICH WM, CYAS 1O BCEMY, CIYXMIH (bl TpHOOB, COCTABIAIOUINE 3aMETHYIO
JIOITIIO BELIECTBA KOMPOIUTOB (BIIPOUYEM, HE HCKJIIOUEHO, YTO TPUOBI MOTJIM M BTOPUYHO Pa3BUTLCA HA OpPraHUKE,
coJiepKalleics B KOIIPOJIUTaXx).

Hrak, x HacTOSAIIIEMy MOMEHTY /1Ba (PaKTa MOTYT CHHTATHCSA YCTAHOBICHHBIMH JOCTATO4YHO TBEPIIO:

Ku3up mosiBHNach Ha CyIle O4Y€Hb JIaBHO, B cpeqHeM JokeMOpuu. OHa Oblna mpeicTaBieHa, CYAsl 110 BCEMY,
pa3IMYHBIMH BapHAHTAMH BOJOPOCIEBBIX KOPOK (B TOM 4HCle - aM(HOMOTHYECKMMH MaTaMH) H, BO3MOXHO,
JMHIaiHuKaMi [31]; Bce OHH MOTIIH OCYIIECTBIIATH IPOIIECChl apXauyHOTo MOYBOOOpa3OBAHHS.

KuBoTHbIe (0€CTIO3BOHOUHbIC) CYLIECTBOBAIM Ha CYIIIE 10 MEHbIIIEH MEpE ¢ OPAOBHKA, T.€. 3aJI01T0 10 MOSBJICHUS
BbICIHIEH DPACTUTEILHOCTH (4YbM JOCTOBEPHBIE CJIE€JBl IO-IIPEKHEMY OCTAIOTCA HEH3BECTHBIMM JIO IIO3JIHETO
cunypa). Cpenoil oOMTaHHA U MULIEH 3TUM OECIIO3BOHOYHBIM MOIIH CIIY>KHTh YIOMSHYTBIE BBIIIE BOJOPOCIIEBbIE
KOPKH; [IPH 3TOM CaMH XHMBOTHbIE HEH30EKHO CTAHOBHJIHCH MOLLHbBIM MOYBOOOPA3YIOIIUM (DAaKTOPOM.

[locneanee oOCTOATENLCTBO 3acTaBIA€T BCIIOMHHUTH OJHY CTapyl0 JHUCKYCCHIO - O JBYX BO3MOXHBIX ITYTSX
3aceIeHHUs CYIIN OeclO3BOHOUHBIMH. Jleno B TOM, YTO HEMOPCKHE HCKONaeMble 3TOT0 BO3pacTa ObIIH OYeHb
PEAKH, U BCE THIOTE3bl HA CEH MpeaMeT Ka3alucChb JHIlb OOJee UIM MEHEe YOCIHUTEIbHbIMH CHCKYISLHSIMH, HE
IOJUIeKALIMMH peanbHOH IpoBepke. OIHHM MCCIENOBATENH IIpeAIoNaraly, 4TO JKHBOTHBIE BBILIUIA H3 MOps
HalpAMYIO - Yepe3 JIMTOPAIb ¢ BOJOPOCIIEBBIMU BHIOPOCAMU H HMHBIMH YKPBITHAMH; ApPYIHe HacTaUBaIM Ha TOM,
4TO crepBa ObUIM 3aceleHbl MPECHOBOJHBIE BOAOEMbl, U JHLIb C 3TOTO "MIamjapMa’ Hauyanoch BIOCIEICTBHH
"HacTymieHHe" Ha cywly. CpeiH CTOPOHHHMKOB IIEpBOH TOUKHM 3PEHHS BBUICJISIIHCH CBOCH YOEIHWTEIBbHOCTBIO
noctpoeHuss M.C. TmmspoBa (1947), KOTOpbIA, OCHOBLIBASCL HA CPAaBHHUTEJILHOM aHalW3e ajanTaiui
COBPEMEHHBIX [TOYBOOOUTAIOIINX KUBOTHBIX, JOKa3bIBal, 4TO HMEHHO [10YBa J0JDKHA ObUIa CIYXHTh NEPBUYHOH
cpenol OOHMTAaHHSA caMbIX paHHUX >kuTened cymd [32]. [lpu sToM Hamo yYHTHIBAThH, YTO IOUYBEHHas (dayHa
JNEHCTBHUTENLHO KpallHe IUIOXO TMOMAJaeT B HAJICOHTOJIOTMYECKYIO JICTONMCh U OTCYTCTBHE MCKOIAEMbIX
"IOKyMEHTOB" 3€Ch BIIOJHE OOBSACHHUMO. Y STHX IOCTPOEHHH, 0JHaKo, ObUI OJAMH IO-HACTOALIEMY YS3BHMBIH
IIYHKT: a OTKYJa JK€ B3sUlach caMa 5Ta I104Ba, €ClIM B Te BpeMeHa ellle He ObUI0 Ha3eMHOH pacTHTeNIbHOCTH? BeeM
Belb M3BECTHO, 4YTO II0YBOOOpa30BaHME HMJET IIPH YYacTHH BBICIIUX pacTeHHH - caMm [HIspoB Ha3bIBal
HACTOSIIIIUMH TIOYBAMH JIHIIL TE€, YTO CBA3AHLI ¢ pH30Ccdepoil, a Bce mpouee - KOpaMH BbIBETPHBaHHA... OJTHAKO
Telleph - KOTJ@ CTalo W3BECTHO, YTO NMPUMHTHBHOE MOYBOOOPA30BAHHE BOZMOIKHO U € YYACTHEM OJHUX IHLUIb
HU3LIMX pacTeHuH - koHuenuus ['misposa obpena "Bropoe AbIXxaHHe", a HEJAaBHO Oblla BIPSIMYIO IIOATBEPKICHA
JaHHBIMH PeTamisgka 1o OpIOBHKCKHM IANICOIIOYBAM.



C npyro# cTOpOHBI, HECOMHEHHBIE IPECHOBOHBIE (ayHbI (KOTOPBIE COJIEepIKaT, IOMHMO BCETO NPOYEro, JOPOXKKH
CJIEJIOB Ha IIOBEPXHOCTH OcCalKa) IIOSBISIOTCS HAMHOIO IIO3XKE - B JIEBOHE. B HX cOCTaB BXOIST CKOPIHOHEL,
MENKHE (IPUMEPHO B JIAJOHb BEIMYMHOHN) paKOCKOPHIHOHbBI, pblObl M HEPBbIE HEMOPCKHE MOIUIIOCKH; CPEId
MOJUTIOCKOB €CTh M JIBYCTBOpYATble - JUIMTENILHO JKHUBYIIHE OPraHM3MbI, HECIOCOOHBIE MEPEeHOCHTH 3aMOpBl H
nepechbixaHue BoAoeMOB. (ayHBl e C TaKMMH OE€CCIOPHO-TIOYBEHHBIMH >KHBOTHBIMH, KaK TpPHTOHOTapOBI
("maHUHMpHBIE NAyku') M PpaCTUTENBHOSIHBIE JBYINIADHOHOTHE MHOTOHOXKH CYIIECTBYIOT YXE€ B CHIype
(TynmoBCKHE BeK). A TOCKOJbKY BOAHAs (hayHa BCerja IONATAET B 3aXOPOHEHMS HAa MOPSIOK JIY4Ile, 4eM
Ha3eMHas, TO BCE JTO [I03BOJIAET CAEJIATh €I1e€ OJUH BBIBOJ:

[TouBeHHas (ayHa NOABHIACH CYIIECTBEHHO paHble IPeCHOBOAHOH. To eCTh - 110 KpaiHel Mepe AT )KHBOTHBIX
IIPECHbBIE BOJIbI HE MOTJIM UIPaTh pojib "IUlalgapMa’ Py 3aBOCBAHUH CYIIIH.

DTOT BbIBOJ, OIHAKO, 3aCTABISET HAC BEPHYTbCA K TOMY CaMOMY BOIPOCY, C KOTOPOIO MbI HauMHAIU CBOH
pacCyX/IeHHS, a HMEHHO: BBIIUIHM JKUBBIE OPTaHH3MBI Ha CYITy HIH (aKTHYECKH CO3Jad ee Kak TakoByi? A.l.
[TonoMapenko (1993) monaraet, 4To Bce COOOIIECTBA, O KOTOPBIX IIa pedb BBIIIE, HA CAaMOM Jele TPYIHO ¢
OTIPENIETIEHHOCTHIO HAa3BaTh "HA3¢MHBIMH' HIH "COOOIIECCTBAMH BHYTPHKOHTHHEHTAJIBHBIX BOJOEMOB" (XOTS 11O
KpaiiHell Mepe MaTbl JOJDKHBI OBUIM CYIIECTBEHHYK) YacThb BPEMEHH HaXxoIUThcsd B BoJe). OH CUMTaeT, 4To
"CylIecTBOBAaHHE HACTOSIIMX KOHTHHEHTAJIBHBIX BOJOEMOB, KaK TEKYUYHX, TaK U CTOSYHX, MPEACTABISETCS BeCbMa
Ipo0JIeMaTHYHBIM JI0 TOTO, KaK B JEBOHE COCYJHMCTas pacTUTENBHOCTh HECKONBKO CHH3HIIA CKOPOCTh 3PO3UH H
cTadHUIH3UpOBana OeperoByto MUHUIO". OCHOBHBIE COOBITHUS JOIDKHBI OBUTH ITPOMCXOTUThL B YK€ 3HAKOMBIX HaM
BBIIIOJIO’KEHHBIX TPHOPEIKHBIX aMGHOHOTHYECKUX NanamadTax 0e3 ctabuibHOM OeperoBoi THHUY - "He CyIla, He
Mope" (cM. rmaBy 3 ).

He meHee HeoOBIYHasi (C TOYKH 3pEHUS CETOJHSAIIHEro IHS) OOCTAHOBKA NOJDKHA OBUIA CKJIAJBIBATHCS W HA
BOJIOpa3aenax, 3aHAThIX "TIepBHYHBIMU MYCTHIHAMHA. B HAIlM THH MYCTBIHU CYIIECTBYIOT B YCIOBHAX HEIOCTATKA
BIard (IpY IIPEBBILEHHM HUCIApEHHUs HaX BBIIAJEHHEM OCaJKOB) - UYTO H IMpPENsSTCTBYET pPa3sBUTHIO
pPacTHUTENBHOCTH. A BOT B OTCYTCTBHE pacTeHMi yanamadT mapagokcalbHbIM 00pa3’oM CTAaHOBHIICS TeM OoJiee
IYCTBIHHBIM (TI0 00JIHKY), yeM OOJIbIlle BBIMANAI0 OCAJKOB: BOJa aKTHBHO pa3MBIBaJia TOPHBIE CKIIOHBI, IIpOpe3ast
r1yOOKHe KaHBOHBI, IIPH BHIXOJIC HAa PaBHHHY JaBajla KOHIJIOMEpPaTHl, a Jajblilie 110 paBHHHE paclpocTPaHsUIACh
pa3spo3HeHHble 10 MOBEPXHOCTH IceuTsl [33], KOTOpBIe HA3BIBAIOT PaBHUHHBIM IIPOTIOBHEM; HBIHE TaKHe
OTJIOKEHHS CJIAraroT JIUIIb KOHYChI BBIHOCA BPEMEHHBIX BOJIOTOKOB.

DTa KapTHHa IO3BOJISIET IIO-HOBOMY B3TJISHYTh Ha OJHO CTpaHHOE OOCTOATENbCTBO. [louTH Bce H3BECTHBIE
CHITYPUICKO-/ICBOHCKHE HazeMHble (mopbl ¥ (ayHbl HaliieHbl B pa3IHuHBIX TO4YKax apeBHero KonrtuHeHTa
kpacnoro necyanuka (Old Red Sandstone). Ha3BaHHOTO Tak 1Mo XapakTEPHBIM IS HEroO MOPOJaM - KPacHOIIBETaM;
BCe MECTOHAXOXICHHSl MPH 3TOM CBA3aHBI C OTIOKCHHSIMH, CUHTAIONIAMUCS JIeJBTOBBIMH. VIHBIMH clloBamH,
BBIXO/IUT, YTO BeCh 3TOT KOHTHHEHT (00heuHsBIINH EBpory u BocTok CeBepHOM AMepHKH) ITpeCcTaBiseT codoit
KaK Obl OIHY CIUIOIIHYIO THTAHTCKYIO NENbTY. Pe30HHBIH BOMpOC: a rje e pacrojaraiuch COOTBETCTBYHOIHE
PEKH - BeZlb JUIA HUX Ha KOHTHHEHTE TaKuX pa3MepoB IIPOCTO HeT Iutolanei Bogocdopa! Ocraercs NpeanonodkuTh
YTO BCE 3TH "IENbTOBbIEC" OTIOXKEHHS, 10 BCeH BHIUMOCTH, BO3HUKAIIN UIMEHHO B pe3yJIbTaTe IIPOLeCCOB 9PO3HH B
OMUCAHHBIX BBIIIE "MOKPBIX TYCTHIHIX "

Urak, sxu3Hb Ha cytie (KOTOpasi, BIIPOYEM, HE BIIOIHE €III¢ CYIa) BPOJe ObI CYIIECTBYET C HE3aAMaMITHBIX BPEMEH,
a B KOHIIE CHIIypa NPOCTO-HAIIPOCTO MOSIBISETCS ellle oJHa rpynma pacTeHH# - cocymuctele (Tracheophyta)...
OnHako Ha caMOM JieJie TIOSIBJICHHE COCYIAUCTHIX pacTeHUH - OJHO U3 KIFOUEBEIX COOBITHI B UCTOPHH OHOChEPHI,
u00 MO CBOEH cpenoodpa3yrolIei poiiy 3Ta IPyNIa XKUBbIX OPTaHU3MOB HE UMeeT cede paBHBIX, IO KpaiHeH Mepe,
cpend >yKapuoT. UMeHHO cocyaucTas pacTHTENBHOCTh U BHECIA, KaK Mbl YBHIHM Jajiee, pellaloniuid BKJIaJ B
CTaHOBJIEHHE Ha3eMHBIX JIaHAAGTOB COBPEMEHHOTIO O0JIHKA.

OOILENIPHHATON CYUTAECTCH Ta TOYKA 3PEHUSL, YTO HEKHE BOAOPOCIH, KUBIIKe BOIU3U Oepera, cHayaia "BbICYHYIIH
. b >

TOJIOBY Ha BO3JyX'", 3aTeM 3acelHIH IPHIMBHO-OTIHBHYIO 30HY, & ITOTOM, IMOCTENEHHO IIPEBPAIIAsCh B BEHICIITHE

pacTeHHUs], I[eMMKOM BEBIIIIH Ha Oeper. 3a 3THM TOCNENOBAI0O MOCTelleHHOe 3aBoeBaHHe MMM cymd, [IpenxaMu

BBICIIMX pacTeHHH OOJIBIIMHCTBO OOTAHUKOB CUMTAeT OIHY M3 TPYII 3€leHBIX BOAOPOCIeH - XapoOBBIX



(Charophyta); onu 00pa3yloT HbIHE CIUIOIIHBIE 3apOC/IH Ha JHE KOHTHHEHTAIbHBIX BOJIOEMOB - KaK IIPECHBIX, TaK H
COJIEHBIX, TOT/Ia KaKk B MOpe (1a U TO JIUIIb B OIIPECHEHHBIX 3aJIMBAX) Hal/1eHbl BCEIO HECKOIBKO BHJIOB. XapoBble
obnanaoT AHpGEepPeHITHPOBAHHBIM TAJIOMOM U CIOXHO YCTPOEHHBIMM OpTaHaMH pPa3MHOKEHHS, ¢ BBICIIHMH
pacCTEHUSMH HX COJNHXAIOT HECKOJIbKO YHHKAIbHBIX AHATOMHYECKMX M LHUTONOTHYECKUX ITPU3HAKOB -
CUMMETPUYHbIE CIEpMHH, IPUCYTCTBHE (parMormiacta (CTPyKTYpHl, YHacTBYIOLIEH B IIOCTPOCHHH KIETOUHOH
CTEHKH B IIpollecce JACJICHUS) M HaIWUMe OJMHAKOBOro Hadopa (hOTOCHHTETHUECKHX NUTMEHTOB M 3allacHBIX
ITUTATeLHBIX BEIIECTR.

Opanako IpPOTHUB ATOM TOUKH 3peHUS BBIJIBUIAIOCH CEPhE3HOE - UHCTO MaJeOHTOJIOTHUECKOe - Bo3paxkeHue. Ecmu
polece npeodpazoBaHus BOAOPOCHEH B BBICIIME PAacTeHUS NEHCTBUTENLHO IPOUCXOJUT B IPUOPEKHBIX BOAAX
(roe ycrnoBus M NMOMAJAHUS B MAJCOHTOIOTHUECKYHO NETONMHUCH Hambonee ONarompHsTHBI), TO TOYEMY Mbl HE
BHJIMM HUKAKHUX €T0 IIPOMEKYTOUHBIX cTaauii? Tem Golnee, 4TO U caMU XapOBBIC MOSBJISIOTCS B MO3THEM CHIIYPE -
OJTHOBPEMEHHO C COCYAHCTHLIMH DPAaCTEHHUSMH., a OCOOEHHOCTH OHOIOTHH 3TOH TPYIIBI HE Aal0T OCHOBAHUM
OCHOBAHWH Npearonarath JUis Hee JUIHTeNbHBIA Mepuoa "CKphITOro cyiiecTBoBaHus"... [lo3Tomy mosBUmach
napajoKcalibHasi, Ha IEpPBBIM B3I, THUNOTE3a: a IoYeMy, COOCTBEHHO TOBOPS, IIOSBJIEHHE MaKpOOCTaTKOB
BBICIITUX PACTEHUH B KOHLIE CHIIypa AOJDKHO OTHO3HAYHO TPAKTOBAThLCS KakK CIIEbl UX BbIXOJa Ha cymry? Moxer
OBITh, COBCceM HaoOOpPOT - 3TO clie/ibl IlepecefieHus] BBICIIMX pacTeHui B Bojay? Bo Bcsikom ciywae, MHOTHE
naneobotanuku (C.B. Meiten, ['. CreG0unc, I'. Xui1) akTUBHO NOJIEPKHUBAIM THIOTE3Y O MPOHCXOXKICHUH
BBICIIIMX PACTeHUH HE OT BOJIHBIX Makpo(UTOB (THUIa XapoBBIX), a OT Ha3eMHBIX 3€J€HBIX Bojopocieit. UMeHHO
3TUM CYXOMYTHbIM (2 TOTOMY HE UMEIONIUM PEalbHBIX IAHCOB MOMACTb B 3aXOPOHEHUS) "MEPBHUHBIM BbICIITUM
pacTeHHUsIM" MOTJIM IPUHAUIEKATh 3arafo4yHbIe CIIOPHI ¢ TPEXJIyUeBOH IIENBI0, KOTOPhIe BECbMa MHOTOYUCIIEHHE]
B PaHHEM CHJIype U Jaxe B [I03HEM OPJOBUKE (HauMHas ¢ KapaJoKCKOTrO BEKa).

BrpoueMm, HelaBHO BBISCHHIOCH, YTO, CyJs IO BCEMY, IIPaBbl CTOPOHHUKHM OO€MX TOUEK 3PEHHUS - KaXible IO-
cBoeMy. /leno B TOM, YTO HEKOTOpbIE M3 MHKPOCKOIIMYECKHUX Ha3eMHBIX 3€NIeHBIX BOJOPOCIEH HUMEIOT TOT XKe
CaMbl KOMIIJIEKC TOHKHX UHUTOJOTHYECKHUX IIPU3HAKOB, YTO XapoOBble M COCYJUCTBIE (CM. BBIIIE), 3TH
MHUKPOBOJOPOCTH TENEPh CTANH BKIOUaTh B coctaB Charophyta. Takum 00pa3oM, BO3HUKAET BIIOJIHE JIOTHUHAS U
HelpoTUBOpeunBas KapTuHa. [lepBoHauanmpHO CyIlecTBOBaJa - Ha CyIle - Tpylma 3€JeHBIX BOAOpOCIeH
("MHUKpPOCKOIIMYECKHE XapoBble"), OT KOTOpoil B CHIIype MPOU3OIUIM JABe OJHU3KOPOACTBEHHBIE TIPYIIIEL:
"HacTosIIUe" XapoBble, 3acelHBIINE KOHTHHEHTAIBHBIE BOJOEMBl, M BBICIIHE PAacTEHHs, HAyaBIIME OCBaUBaTh
CyIly, M JIHIIb CIyCTS HEKOTOpPOE BpeMs (B IOJHOM COOTBETCTBHH €O CXeMOH MeifeHa) mosBHBIIMECS B
IPUOPEIKHBIX MECTOOOUTAHHUSIX.

13 kypca GoTaHUKH BaM JOKHO ObITb U3BECTHO, 4TO Bbicime pacteHus (Embryophyta) genstcs Ha cocyaucTbie
(Tracheophyta) u moxoobpasueie (Bryophyta) - mMxu u mneueHounuku. MHorue OoTaHUkM (Hampumep, Jx.
Puuapncon, 1992) cuuTaror, 4To HMMEHHO TNEUEHOYHHKH (€CJIIH MCXOJHMTh M3 HX COBPEMEHHBIX MU3HEHHBIX
CTpaTerui) - IJIaBHBIC IPETEHJEHTHl Ha pojib "IEPBONPOXOALEB CyIIU': OHH JKHUBYT HBIHE Ha Ha3eMHBIX
BOJIOPOCIICBbIX IUIEHKAX, B MEIKOBOJMHbIX >(PEMEPHbIX BOJOEMAax, B IIOYBE - COBMECTHO C CHHE3CIEHbIMH
BOJIOpOCIAMHU. MHTepecHO, 4TO a30TGHUKCHpYIOIas CUHe-3eJeHas BoJopocib Nostoc crnocoOHa JKUTh BHYTPH
TKaHel# HEKOTOpBIX NEYEHOUHHKOB U aHTOLIEPOTOBBIX, 00ECIIeYNBas CBOMX XO034€B a30TOM; 3TO HaBEpHAKA OBLIO
OYE€Hb BAXHO /[JIs NEPBbIX OOUTATENEH MPUMMUTHUBHBIX MOYB, [JI€ ATOT 3JIEMEHT HE MOI HE ObITb B )KECTKOM
nepunure [34]. YnoMuHaBIIHECS BBIIMIE CIOPbHI U3 MO3JHEOPJOBHKCKUX M PaHHECHIIYPHHCKHX OTIOXKEHHH
HauboJiee CX0XKHU UMEHHO CO CIIOPAMH NEYEHOUHHKOB (JOCTOBEPHbIE MAKPOOCTATKH 3THUX PACTCHUN MOSBIAIOTCA
[1037K€, B paHHEM JICBOHE).

OpnHako B JTO00M ciiyuyae MOX00Opa3Hble (€CTH Ja)Xe OHU JCWCTBUTEJILHO MOABHIMCH €UIE B OPJOBHKE) OOJHK
KOHTUHEHTAIbHBIX JIaHAAQTOR BpsjA JIM HW3MeHMIH. llepBble ke coCylUCThle pacTeHus - pUHHOQHUTHI [35] -
NOABWINCH B IO3JHEM CHIype (JIyJUIOBCKHH Bek); BIUIOTh O PaHHEro JeBOHa (MKEJUHCKHM BeK) OHH ObUIM
IpeAcTaBIeHbl KpailHe oAHOOOpa3HBIMH oOCTaTKaMM eJuHCTBeHHoro poaa Cooksonia, mnpocteiimiero wu
apXauuHEHIIIero U3 COCYTUCTHIX. A BOT B OTIIOXKEHUAX CIEIYIONIErO BEKa IEBOHA (3UTEHCKOTrO) MbI HAXOIUM YXe
MHOXKECTBO paszHooOpa3Heix puHHOGUTOB (pucyHok 30). C 3Toro BpeMeHH cpein HUX 000coONAOTCS Be
SBOJIIOLMOHHBIE TUHUH. OflHA U3 HUX IoHaeT oT poaa Zosterophylum k IUIayHOBHAHBIM (B HX YHCIO BXOJAT H
JpeBOBUJIHEIE JIETIHIOCHPOHEI - OJHU U3 OCHOBHEIX yriieoOpaszoBaresiel B clieyroleM, kKapOOHOBOM, TIEPHOIE).



Bropas aunus (B ee ocHoBaHHE 0OBIUHO TIoMelnatoT poa Psilophyton) Benet k xBoieoGpa3HbIM, AMOPOTHHKAM H
CEMEHHBIM - T'OJIOCEMEHHBIM H MNMOKpbITOCeMEHHbIM (pHcyHOK 30). Jlaxke NEBOHCKHE PHHHOMUTH €lIe OYEHb
MPUMHTHBHBI H, YECTHO IOBOPS, HEACHO - MOXHO JIM Ha3BaThb HX "BLICIIUMH PACTEHHSAMH" B CTPOTOM CMbICIIE: Y
HUX €CTb MPOBOASILIMH NMYyYOK (MpaBia. CIOXEHHbI He TpaxeuJaMH. a OCOOBLIMU BBITSIHYTBIMH KJIETKAMH CO
cBoeoOpa3HbIM  pebe)OM CTEHOK), HO OTCYTCTBYIOT YycThbuLA. Takoe coOuyeTaHHe M[PU3HAKOB JOJIKHO
CBHJIETEILCTBOBATH O TOM, YTO PACTEHHS. 3TH HUKOI/1A HE CTATIKHBAJIMCH C Je(HLMTOM BOIb! (MOXKHO CKa3aThb, YTO
BCS HMX IOBEPXHOCTb SABISIET cODO0I0 ORAHO OOJNIBLIOE OTKPHITOE YCTBHIE), M, 10 BCEHl BHIMUMOCTH, SIBJISJIMCH
rejopuTaMu (TO €CTh pOCJIK "NMO KOJIEHO B BOAE", BPO/IE HBIHEIIHErO KaMbIllia).

PUCYHOK 30. PonocnioBHoe fipeBO nepBbIX HA3eMHBIX PACTCHHIA.

[losiBNeHHE COCYJHCTBIX PaCTEHHUH € MX KECTKUMH BEPTHKATBHBIMH OCSMH
BbI3BANIO IIENIbIi KacKal IKOCHCTEMHBIX HOBALMH, H3MEHMBIIMX OOJHK BCEH
buocdepsl:

DOTOCHHTEIUPYIOUIHE CTPYKTYPhl CT@IH  pacnojiaratbcsi B TPeXMEepHOM
MPOCTPAHCTBE, @ HE HA MMJIOCKOCTH (Kak 3To ObLIO [0 CHX MOp - B MEpHOA
rOCro/ICTBA BOJOPOCJICBbIX KOPOK H JIMIIAHHHKOB). DTO PE3KO YBEIHUHIIO
HHTEHCHBHOCTL OOpa3OBaHHs OpraHH4ecKoro BeleCTBAa H, TeM CaMbIM,
CYMMApHYIO MPOJyKTHBHOCTL 6HOChEpHI.

BepTHKanbHOE pacnoioxeHHe CTBOJIOB CHENATO pacTeHus Oosee yCTOHYMBBIMU
K 3aHECECHMIO CMBIBAEMBIM MEJIKO3€MOM (M0 CpPaBHEHHIO. HaMpHMep. ¢
BOJOPOCNIEBBIMH  KOPKaMH). 2JTO  yYMEHbLUWIO ©Oe3BO3BpaTHbIE  MOTEPH
JKOCHCTEMOH  HEOKMCIIEHHOro  yriepoja (B BHAE  OpPraHWkH) -
COBEPLUCHCTBOBAHHE YIIEPOIHOTO LIHKJIA.

BepTukanbHble CTBOJIBI Ha3€MHBIX pacTeHUH JOMKHB OBITH  JOCTATOYHO
YXECTKHMH (110 CpPaBHEHHIO ¢ BOAHBIMH Makpodutamu). [lis obecneyeHus >ToH
YKECTKOCTH BO3HHKJIA HOBasi TKaHb - JIPEBECHHA, KOTOpas nocse rubeny pacTeHHs
pasnaraeTcs OTHOCHTEIbHO MeasieHHo. Takum oOpa3oM, YriepoJaHbIH LMK
JKOCHCTEMbI 00peTaeT JOMOJHUTENbHOE PE3EPBHOC JICTIO H, COOTBETCTBCHHO, CTAOUIIU3UPYECTCS.

llosiBrieHHEe TIOCTOSIHHO CYLIECTBYIOLIETO 3amaca TPY,IHOPA3JIOXKUMOH OpPraHMKH (CKOHUEHTPHPOBAHHOTO B
OCHOBHOM B TIOYBE) BEJCT K paAMKaIbHOH mnepecTpoiike nuileBbix ienei, C 3Toro BpeMeHW OonblIasi 4acTh
BEIIECTBA H JHEPTHH OBOpavyHBaEcTCs 4Yepe3 JICTPUTHbBIC, a HE Yepe3 nacTOULIHbIE Leny (KaK 3To ObiNo B BOAHLIX
3IKOCHCTEMAX).

JInsi paznokeHHs: TPYJIHOYCBAaHBAEMbIX BELIECTB, H3 KOTOPHIX COCTOMT JPEBECHHA - LIEJUIIONIO3bl U JIMTHHHA -
noTpe0OBanuCh HOBBIE THIBl pa3pyluuTesieii MepTBoi opranHkd. C 3TOro BPEMEHH Ha Cylle poJh OCHOBHBIX
JIECTPYKTOPOB NEPEXOIUT OT OakTepHii kK rpudam.

JIns noaep>xkaHus CTBOJIA B BEPTHKATIBHOM MOJIOKEHUH (B YCIOBHSX JEHCTBHS CHIIbI TSHXKECTH H BETPOB) BOSHHKIIA
pa3sBHTast KOpHEBasi CUCTEMa: PU30HaMH - KaK Y BOJIOPOCTeH U MOX00Opa3HbIX - TYT yxke He ofoiinenibcsi. D10
MPHBEJIO K 3aMETHOMY CHIXCHHMIO 3PO3HH H MOSBICHHIO 3aKPETIICHHBIX (pH30C(pEpHBIX) MOYB.

C.B. Meiien nonaraer, 4To cyma J0JDKHA ObUIa MOKPBITLCS PACTUTENILHOCTLIO K KOHILY JI€BOHA (3UI€HCKHIH Bek)
[36]. mockonbKy € Hayana cieayrolero, kapboHoBoro, nepuoaa Ha 3emie oOpa3yroTcsi yxKe [IPakTHYeCKH BCe
THUIBI OCA/IKOB. OTJIAralOUIMXCS HbIHE HA KOHTHHEHTAaX. B J03MreHCKHE Xe BpeMeHa KOHTHMHEHTAIbHBIE OCAJIKH
NPaKTHYECKH OTCYTCTBYIOT - BHIMMO, B CBsi3H C HX [OCTOSHHBIM BTOPUYHbIM pPa3MbIBOM B pe3yJibTaTe
HeperylupyemMoro ctoka. B camMom Hawale kapOOHa Ha KOHTHHEHTAX HA4YMHAETCs YIJICHAKOMJEHHE - a JTO
CBUJIETCJILCTBYET O TOM, YTO Ha MYTH CTOKa BOJ| CTOSJIM MOLIHbIE PacTHTENbHbIE GHILTPLL He Oyab ux, octaTku
pacTeHUt HEMPEPHIBHO CMEILHBAINCH Obl ¢ MECKOM M TJIHHOH, Tak 4TO MOJy4daiuch Obl 00JOMOYHBIE MOPOJbI,
oforalieHHble paCTHTENILHBIMH OCTAaTKAMH - YTJIMCTBIE CJIaHLIbl M YIJIUCTBIE MECUAHHKH, @ HE HACTOSLIHKE YTIIH.

Hrak, Bo3HMKWAs B npuOpexHbIx aM(puUOHOTHYECKUX NaHaumadrax ryctas "werka" H3 rellopUToB (MOXHO
Ha3BaTh €€ "PHHUOMUTHBIH KaMmblll") HAUMHAET JEHCTBOBATH KAaK (PUIILTP, PETYJIMPYIOLIWH MalLeBOH CTOK: OHA
MHTEHCHBHO OTLICKHBACT (M OCaXHBAET) CHOCHUMBIH € CyLIM OONIOMOYHBIE MaTepHan U (POPMHPYET TEM CaMbIM
cTabuibHylO OeperoByto JIMHMIO. HeEKOTOpbIM aHaloroM 3TOro Mpouecca MOMXKET CIYXHTb (HOpMHpPOBaHHE



KPOKOJIUIIaMH{ "aJUIMTaTOPOBBIX IIPYIOB": MKUBOTHBIE I[TOCTOSHHO YIIyONSIOT M pacIiMpsioT HacelseMble UMH
OOTOTHBIE BOJOEMBI, BHIOpackiBas TIpPyHT Ha Oeper. B pesynprate ux MHorojeTHedt "HppHralmoHHOH
nesaTenbHOCTH" O0JNOTO TpeBpalliaeTci B CHCTEMY UHCTHIX TIyOOKHX IIPYAOB, pa3leleHHBIX [MHPOKUMH
oOneceHHBIMH  "mamOamu". Taxk H cocyaHcTas pacTHTENBHOCTH B JEBOHE pa3leluiia IIpeciOBYThIE
ambuduoTHUeckue nTaHmmadTsl Ha "HACTOAIIYIO cymy" U "HACTOsIHE IIPEeCHOBOIHbIE Bomoembl". He Oymer
OIUOKOH cKazaTh, YTO MUMEHHO COCYIHCTAsl PacTUTENBHOCTh CTalla HCTHHHBIM HCIIOJHUTENeM 3akiuHaHus: "Jla
Oynet TBepab!" - OTAETUBIIH OHYIO TBEPAb OT XJISIOH. ..

IMeHHO ¢ BHOBb BO3HUKIIMMH IIPECHOBOJHBIMH BOJOEMAMH CBS3aHO M TIOSBICHHE B IIO3JHEM JCBOHE
(pameHCKHI BEK) MEPBBIX TETPANoO (YETBEPOHOTHX) - FPYIIITHI TIO3BOHOYHBIX, HMEIOIIHX JIBE NTapbl KOHEYHOCTEH;
OHa 00BEIUHSAET B CBOEM cOcTaBe aM(pUOUH, peNTHINH, MICKOIIUTAIOIIMX U ITHIL (IOIPOCTY FOBOPS, TETPAIOIHI -
3TO BCe MO3BOHOYHbIE, KpoMe pblO U pblib00Opa3HbIX). B HacTosIee BpeMs OOIUETPUHATO, YTO TETPAIMOIbl BEIYT
cBoe npoucxoxacHue oT kucrenepbix puid (Rhipidistia) (pucyHok 31); 3Ta penukTOBas rpynna MMeEeT HbIHE
€IMHCTBEHHOTO KHBOTO TpeAcTaBUTeNs, jnaruMepuio [37]. JlocTaToyHO MONyNspHAas HEKOTAa THIIOTe3a
IPOMCXOXIEHHS YEeTBEPOHOTMX OT JPYrod pPeTHKTOBOM TIpynmbl peld - aBoskofpiuaiiux (Dipnoi), HbiHe
IpaKTHYeCKH He HMeeT CTOPOHHHKOB,

PUCYHOK 31. [IlpeeMCTBeHHOCT, aHATOMHUYECKHX
CTPYKTYp (Yepel, KOHEYHOCTH M TO3BOHKH) KHCTENephIX
ppi0 u ampuOHil: HACHTHYHBIC KOCTH u€pera HMEKOT
OJJMHAKOBYIO 3alMBKy; HACHTHYHbIE KOCTH 00O3HAYEeHEI
OJIMHAKOBBIMH OYKBaMH; OTAEIBHO - IONEpeyHbIH NnuiHg
MOJIOBHHKH 3y0a TaOHPUTHTOIOHTA.

HeoOxomquMo  oTMeTUTh, YTO B IIpPeXHHE  [OJbI
BO3HHKHOBEHHE KITIOUEBOIO TIPHU3HAKA TETPAMoJl - IBYX Mmap
MATHNAIBIX KOHEYHOCTEH - CYUTAIH HMX OJHO3HAYHOH
ajanranuedl K HaseMHOMY (MM TI0 MeHbIIed Mepe
ampuduoTHYecKkoMy) o6pasy ku3HH. HbiHe, oaHako,
OONBIIMHCTBO HCcleqoBaTeneil cKIoHSeTcd K TOMY, 4TO
"MpobneMa TOSBICHUS YeTBEpPOHOTHX" M "mpodlemMa HX
BBIXOZ2 Ha Cylly"' - CYTh BEIIH pa3Hbe U JaKE HE
CBS3aHHbIE MEXTy co00010 TpsSMON TMPHYHHHOM CBS3BIO.
[Ilpenku  TeTpamoa SKHIH B MENKOBOJAHBIX, YacTo
MEPECHIXAIOIHUX, OOHMIIBHO 3apOCIIMX PACTHIEIBHOCTHIO
BOJOEMAX HEMOCTOSHHOM kKOH(urypauun. Cyas 10 BCeMy,
KOHEYHOCTH MTOSIBUIIUCH [UISL TOTO, YTOOBI [IepeIBUTATHCS 110
JHY BOJOEMOB (9TO OCOOEHHO BaXXHO, KOTJIa BOAOEM
obMeleNl HacTOJIbKO, 4YTO Y Tebs yXe CHHHA HauyWHaeT
BBITAPUYHUBATH Hapy’Ky) U POJHPATHCS CKBO3b IIOTHBIE 3apOCiIH TeNo(UTOB; 0coOEeHHO e MONe3HB KOHEYHOCTH
0Ka3anuch 171 TOTO, YTOObI PH MEPECHIXaHUHU BOJOEMA [IEPENONI3TH [IOCYXY B IPYIOH, COCEHHH.

[lepBBie, E€BOHCKUE, TETPANIOIBI - IPHMHTHUBHEIE aMGuOUK 1abupUHTOIOHTH! [38] (Ha3BaHHE TO IPOUCXOJHUT OT
uX 3y00B ¢ TaOHPHHTOMOAOOHBIMH CKIIAJIKaMU BMaJH - CTPYKTYpa, IPsIMO YHACTIEIOBaHHAS OT KHCTENEPHIX: CM.
PHCYHOK 31), Takue Kak MXTHOCTEra M aKaHTOCTEra, B 3aXOPOHEHHSX BCErJa BCTPEYAKOTCs BMECTE € pblOamw,
KOTOPBIMH, CyJs IO BCEMY, ¥ MUTaNMCh. OHM ObLIH MOKPHITBI YeUIyeH, Kak pblObl, IMEJIH XBOCTOBOH IITAaBHUK
(MOXOkHMH Ha TOT, YTO MBI BHAMM Y COMa W/IH HAJIHMA), OpraHbl OOKOBOH JHMHHHM H - B HEKOTOPBIX CIy4asx -
pa3BUTHIN kabepHBIH anmapaT; KOHEYHOCTh MX €llle He NsATHNalas (YMCIo NanbleB NOCTHraeT 8), U IO THITY
COUJICHEHHS ¢ OCEBBIM CKEJIETOM - THIIMYHO IUIaBaTelIbHasl, a He OollopHasi. Bee 9To He OCTaBIIsieT COMHEHHS B TOM,
4TO CYIIECTBA 3TH ObUIM YMCTO BOJHBIMH (PHCYHOK 32); €CITM OHU U MOSIBJISUINCH HA CYLIE IPH HEKUX "MOXKapHbIX"
0o0CTOATENbCTBAX (IEPECHIXAHHE BOAOEMA), TO KOMIIOHEHTOM HA3€MHBIX SKOCHCTEM HABEPHSKA HE SIBJISJIKCH [39].



Jluwe MHOTO Mo3Xke, B KapOOHOBOM MEpHOAE, MOSBHINCH MENIKUE HazeMHBIe aMQHONM - aHTPaKO3aBphl, KOTOPEIE,
Cyls 1O BCEMY, MHUTAIIMCH YJICHUCTOHOTMMH, HO 00 3TOM peub Briepeau (cM. rnasy 10).

PUCYHOK 32. Apxauunweli nabupuntononT Acanthostega
cKeJleT (a) U PEKOHCTPYKLIHMS B €CTECTBEHHOH 00cTaHOBKe (0).

Oco0oro BHUMaHHUS 3aCITyKHBaeT TOT ¢hakT, YTO B JIEBOHE
NOSIBJISIETCS. LUEABIH PsJi HEPOACTBEHHBIX NapaENbHBIX TPYMNI
creronedanono06HbIX KUCTENEPbIX PbIb - MPUYEM Kak 110, TaK 4
nocne BO3HUKHOBEHHMSI "HacTosinmx" TETpanoj
(nabupunTOIOHTOB).  OnHOM W3  TakMX  rpynn  ObUlH
NaHAEepUXTHIBI - KUCTENepbie, TULICHHbIE CIIHHHOTO W aHAILHOTO
MIAaBHUKOB, 4Yero He OblBaeT HH Yy Kakux Jpyrux pwi6. [lo
cTpoeHulo uepena (yxe He "poibbeMy”, a "kpokomuiabemy"),
TUIeYeBOr0 [105Ca, THCTOJIOTHH 3YOOB W MOJIOKEHHIO XOaH
(BHYTpeHHHX HO3Apel) MNaHAEPUXTUABI OY€Hb CXOJHBI C
WXTHOCTErOH, OJHAKO TIpMOOpeNnH 3TH  TIPH3HAKH  SBHO
He3aBucHMMO. TakuM obOpa3om, mepeia HamM MpoLecc, KOTOpbIi
MOXHO Ha3Barb MapaulelbHol TeTpailonu3anueil kuctenepbix (oH Obu1 AeTanbHO H3ydeH J.M. BopodbeBoit). Kak
00bIuHO. "3aKa3" Ha cO3JaHHe YETBEPOHOTOTO MO3BOHOYHOIO. CMOCOOHOrO JXUTh (MJIH. MO KpaiHed Mepe.
BbDKMBATh) Ha cyulie Obl1 aaH Ouocdepoit HC OAHOMY, a HECKONBKHM "KOHCTPYKTOPCKHM Oropo"; "BblMrpaia
KOHKYpC" B KOHEYHOM HTOTE Ta IpyIa KUCTEeNepbiX. KOTopas "co3aana” W3BECTHBIX HaM TETParo/l COBPEMEHHOTO
Tuna. OgHako Hapsay € "HacToAWMMH" TeTpanoJaMHu eule IO CYUIECTBOBA1 LEJIbIH CIIEKTP 3KONOIMYECKH
CXOHBIX TOJNYBOJAHBIX HBOTHBIX (THINA TAHACPHXTHI), COUETAIOLIMX TpPH3HAKK pbI0 W aMbpubuil - ecnu Tak
MOXHO BbIPA3UThCS. "0TXOAbl" Mpoliecca TeTpanoaHu3alit KUCTCIEPbIX.

9. llo3auuii naneo3oi - paHHHUii Me3030i: KpHOIPLI H TepMmodpsl. [laneosoiickue jieca H KOHTHHEHTAILHBIE
BOJ0EMBI - PACTEHHSl H HACEKOMbIE,

Boinarowmiics naneoboranuk C.B. MeleH, aHanu3upys MeEXaHH3M BO3HHKHOBEHHSI TMPOYHO YCTOSIBLLIHXCS
HAY4HBIX NpeApacCyJKOB, IPHBOAUT B KayecTBe NpPHMEpPA LMTATY H3 LUKOJbHOrO y4eOHHKaA OHOJIOrHH, rie pedb
uaeT o KapOboOHOBOM (KaMEHHOYrOJIbHOM) MepHoze "C €ro TEMibIM BJIXHBIM KIHMaTOM M BO3AYXOM. HOraTbim
YTJICKHCIIBIM Fa30M BCIIEACTBHE CHIIbHOM BYJIKAHHUYECKOH AeATesIbHOCTH... C KOHIA KAMEHHOYTOJILHOTO NIepHoja B
CBA3M C YCHJIECHHbIM ropooOpa30BaHHEM, OXBATHBLIMM B CJICAyIOLIEM (MEPMCKOM) MEpPHOIE BeChb 3e¢MHOH 1uap.
BJIQXHBII KJIUMAT MOYTH MOBCEMECTHO CMEHHWJICA CYXHM. B HOBBIX YCNOBHSX IPEBOBHHBIE MANOPOTHUKH CTAlH
ObICTPO BBLIMMPATD... BbIMEpPIH M ceMEHHBIE ManopoTHUKK." Jlesno axe He B MpsAMbIX (PAKTHYECKHX OIIMOKax
(nanpumep. "ceMeHHbIe nanopoTHUkH" [40], koTopble SAKOOLI NOTHONKM U3-3a YCTAOBICHHS B TICPMH 3acyLIJTMBOTO
KJIMMara, Ha caMoM jeJie 6J1aronoyyHo AOXKHIIM MOYTH 10 KOHIlA Me30305, a NepMb BoobLIe Oblla BpeMEHEM KX
pacuseTta). Cepbe3Hce Apyroe: NpeacTaBIeHHs O TOM, YTO KapOOH - Bpems TEMJIOro ¥ BIaXHOro KJIMMara, a nepMb
- BpeMsi MOBCEMECTHOH apuau3auud, CHOPMHPOBAIHChL B MPOLUIOM BEKC; 7Ta KapTHHa Oblna HapuUCcOBaHa
€BPONEICKHMH reojloraMd M TAJIEOHTOJIOraMH Ha €eBpoIeHCKOM Marepuane, a 3areM - 0€30 BCAKHX Ha TO
OCHOBaHM! - pacrmpocTpaHeHa Ha BCIO 3eMII0. YK€ B Hauyale HAIlLero BeKa CTajdo SICHO. YTO CHUTyauus B
Espamepuiickoit obnactu kapboHa (Tepputopust HbiHeluHUX EBponbl u CeBepHoit AMepuku) cxoaHa ¢ Katasueh
(KuTait 1 MnnokuTail), HO paaukaibHO OTITHYHA OT TOro, ute Habmonantoch B ['oHaBaHe (Ha MaTepukax HOkHoro
nojywapus 4 MHaum) u B Aurapue (ceBepHast A3usi) (CM. pUCYHOK 33); TeM HC MEHCC, HAa BO3HUKIIHH YyTh JIH HC
NoJITOpa BeKa Ha3ajJ CTEPeOTHN BCe ITC HHYYTh HE TORIMAJIO - KaK MOXHO BHAETb W3 LMTHPOBAHHOTO BBILLE
y4yebHuka 80-x ronos.

PUCYHOK 33. Pacnonoxenude mIaBHbIX Najleo(yOpHCTHUCCKHX oOnacTed B TNO3AHEM Mayieo30e MpH
COBPEMEHHOM TMOJIOXEHHH MAaTepUKOB (@) M Ha MoOMIHCTCKOM pexoHcTpykuuu (6). A - Awurapckas, E -
EspBmepuiickas. K - Karasuarckas u I - 'onaBanckast obnactu.



[TpuunHbEl KIUMATHYECKUX pa3IMyuHi, CYyIIECTBOBABIINX B MO3HEM Hajneo3oe Mexgty Erpamepueit u Karazueit, ¢
0JIHOH cTOpOHEI, U ['oH/IBaHOM U AHrapuo# - ¢ APyroM, Ka)xxyTcsi BIOIHE OYEBUJHBIMU: MIEPBBIE pacnoarajuch
Ha TOIJaUIHEM OSKBaTope, a BTOpble - BOMM3M moitocoB (pucyHok 33, ©0). [lpencraBere-ka cebe, 4TO MBI
MOMBITAEMCS SKCTPAMOTHPOBATL HA BCIO HBIHEIIHIO 3EMII0 KAPTHHY aMa3OHCKUX LKYHITEH!.. OnHako 31ech
cpazy Jke BO3HHKAaeT BCTPEUHLIH BOIMpOC: a BCerja JIH Ha 3eMie CYIecTBOBaja LIMPOTHAs KIUMaTudeckas
30HAJIBHOCTh, CXOAHas ¢ HbHeWHeH? J[nsg oTBeTa JOrMYHO OOpPATHTHCA K COIIOCTABICHHIO BBICOKO- H
HU3KOLIHUPOTHBIX (PIIOP COOTBETCTBYIOIIMX JMOX IIPOLUIOTO (YUUTHIBAS IIPH 3TOM HMHOE, YeM Telepb,
PacIONIOKEHUE MATEPUKOB OTHOCUTENILHO TIONIOCA).

KapTuna 3BOJIOIIMH pacTUTENLHOCTH OT JICBOHA /10 HAIIUX JHEH BhIACHEHA (B OOIIMX YepTax) JOCTATOYHO JABHO.
Jns HauOosiee MOJIOABIX, KaHHO30MCKHX, (JIOpP YCTAHOBIE€HA fCHAs KIMMATHYECKas 30HANbHOCTb, XOTA H
OTJMYHAass OT HbIHEIIHEH (HAa apKTHYECKHX OCTPOBaX pOCITH JepeBbs, XapaKTepHbIe HBIHE [UIS 3OHBI
MIHPOKOIMUCTBEHHBIX JIECOB - HAMpUMEp, KAllTaHBl U IUiaTaHbl). Me3zo3zoiickue ¢opsl cylecTBEHHO Oornee
oiHo0Opa3HbI 10 Beeit 3emite. CloskHee CHTyanus ¢ naneo3oeM. [lepMckue u mo3anexkapboHoBsle GIopbl EBporis
u CeBepHOH AMepHKH, KaK yke ObIIO CKa3aHO, CXOHEBI ¢ KUTAlHCKUMH, HO Pe3KO OTIUYHBI H OT CUOMPCKHX, H OT
¢dbnop Bcex MatepukoB FOkHoro monyuiapusi. Ho HEKe 1O reosiornyeckoMy paspesy - B paHHEM KapOoHe U aanee,
B JIEBOHE, MBI CHOBA CTaJKHBaeMcCsl ¢ €AMHCTBOM (IOp pa3IHUHBIX MaTepukoB. OTCIOAa MOKHO 3aKTIOYUTDH, YTO
KITUMaTHUYeCKas 30HATBHOCTL Oblla MUHHMATBHOH B J€BOHE W Havale kapOoHa, 3aTeM YCHIWIACh B IIO3THEM
najieo30e, CHOBa ocablia B Me3030€, a IIOTOM ONSTh Havalla YCUIIUBAThCS, TOCTUTHYB HBIHE CBOCTO MakCUMYyMa.

MBI ¢ BaMH TIOMHHUM, YTO B BEPXHENATEO030MCKUX CIIOSX BCEX TOHJBAHCKHX MATEPHUKOB HaMICHBI JIeTHUKOBEHIC
OTIIOKECHUS - TUJIIHTHI (KOTOPBIE MOCTYKUITH OJHHUM U3 OTIIPABHBIX IIYHKTOB B IIOCTpOeHUsIX Berenepa); crneas
OJIeICHEHUH HAWJCHBI U B OJHOBO3PACTHBIX OTIOMEHHUIX AHFApHbl. A BOT 32 H3bATHEM HTOTO OTPE3Ka BPEMEHH
(no3aHu# KapOOH - paHHAS NIEPMb) U COBPEMEHHOCTH KITUMAT B BHICOKHX IIHPOTaX ObLT €CIIH H HE JKAPKHUM, TO BO
BCSIKOM cllyuae 0€3MOpo3HbIM: B paHHeM KapOoue u EBpornbl, u 1lnundeprena, u Cubupu HaiIeHBI TOICTHIE, SBHO
MHOIOJIETHHE CTBOJBI TJIAYHOBHIHBIX C MAaHOKCHJIMYSCKOH apeBecHHOH [41], a B 30I¢HE OCTpoBa DICMHUP
(Kananckuit apxunenar) - Kpokoauibl. COBpeMeHHast KITUMATHYECKAsA KAPTHHA ¢ KPYITHBIMH TOJISPHBIMH IIATIKAMH
U3 CHEra W JhJia - CKopee HCKIIIOYeHHE, YeM MPAaBUIIO B Ie0IOrHueckoi HCTOpHH. Tak uTo cieayeT UCKaTh OTBETA
HE Ha BOIPOC, ITOYEMY B paHHEM KapOoHE U B Me3030¢ He OBIIO MOJSPHBIX WLIANOK, & Ha BOIPOC, OTYETO OHHU
uHorAa oOpa3oBHIBATHCE (M MEHSIH BeCh KIUMAT TUIAHETHI). [lepHojabl CYINeCTBOBaHHA TaKOr0 KOHTPACTHOIO
KITUMaTa C XOJOJHBbIMH TOJIFOCAMH, KaK B ITO3JHEM MAT€030€ U MO3JHEM KaWHO30€, Ha3bIBAIOT KPUO3PaMH
("kpuoc" - Mo-rpevecKH Xoloj1), a BEIPOBHEHHOTO MO Beelt 3eMIie {KaK B Me3030€) - COOTBETCTBEHHO, TEPMO3PAMH.
OO01m1e¢e KOMUYECTBO TEMIA, TonyyaeMoe 3emMieh o ColHIla, CYUTAETCA IOCTATOYHO OCTOSTHHBIM BO BCE BPEMEHA;
3/1€Ch CYIIECCTBYET CBOSI UMKIHKA (CM. rinaBy 14), HO pacCTOSIHUE-TO MEXy HUMHU HeW3MeHHO. ClenoBaTenbHO,
JIeI0 B OCHOBHOM B pacmpefiefieHUH 3TOro Telia IO MOBEPXHOCTH IUIAHETHI, MPEeXIe BCEro - B XapakTepe H
UHTEHCHBHOCTH TEILIONMEPEHOCa OT 9KBATOpa K MOIIOCAM.

Jlns Hawana, KaKk BOIAMTCS, HECKOJBKO OOMMX 3aMedaHui. [[ockonbKy mimaHeTta wmapooOpa3Ha, CONMHEYHBIE JIy4YH
Bcerjaa OyayT, MPU ITPOYHX pPABHBIX, HArpeBaTh €€ SKBATOp CHJIBHEE, YeM TIOJIFoca - 3KBATOPHUANIbHO-TIONSPHBIH
TeMITCPaTYPHBIH TpaaucHT; MOOOH TIpaTueHT CTPEMHUTCS K BBIPABHHBAHHIO (IIpocTo 1Mo BropoMmy 3akoHy
TEPMOJIMHAMHKH ) - B HALIEM CITy4ae 3a CYET MOCTOSHHOrO TEMTOOOMEHA MEXTY HHU3KMMH HIHPOTAMHU U BbICOKMMH.
TenmooGmeHn 3TOT oOcCyIIECTBIsIETCS MOCPEACTBOM KOHBEKIIMH B OOEHX IOABMKHBIX 000I0YKaX 3eMyd -
ruzipocdepe u atmocdepe.

KonBekuus B ruapocgepe - 3T0 TEMIIble MOPCKHE TEYEHHUs, KOTOpPble 00OrpeBatOT BBICOKOUIMPOTHBIE OONACTH
TOYHO TaK XK€, KaK BOJASHOE OTOIINICHHE - BAlUM KBapTHPbL. J[BHXKyIIeH CHIOH KOHBEKIIMOHHBIX TOKOB, KaK Mbl
IIOMHHM H3 TIaBbl 2 (0 MaHTHHHON KOHBEKI[HMH), SBIAIOTCS BO3HHKAIOIIHE B Cpe/le apXHMEIOBBI CHIIBI
IUIaBY9eCTH: KOIJa 4acTh BellecTBa "TOHET" WIH "BCIUIBIBAaeT", 3TOT 00BEM - B CHIY CBSI3HOCTH Cpelsl -
3aMeIAeTcsl BEIECTBOM, [IOCTYNMAINUMM U3 APYrod ee Toukd. B HameM ciyyae TOkH B MHpOBOM OKeaHe MOTyT
BO3HHKATh 3a CYET TOro, 410 "TOHeT" nmubO XoJonHas (UETHIPEXIPAJyCHas) BOJA B BBICOKHX LIHPOTAX
(TepMuUecKas IUPKYJIALUA), THO0 H3OBITOYHO OCONOHEHHas (B pe3ynpTare HCIApeHus) Boja Ha H5KBATOpe
(ramuHHas nUPKYIsAiEs). [Ipu TepMHYecKol IUPKYISIHA BOAA JBHXKETCS OT 9KBATOpa IO MOBEPXHOCTH, a OT



TOJIKOCOB - 10 AHY (POPMHUPYst IPH 3TOM XOJI0/IHYIO HACBILIEHHYIO KMCI0POAOM nicuxpocdepy), a npu raliHHOMH -
HaoOopoT (pucyHok 34, 0).
..',v"f“—.‘“\:.jiiiiiii Lo

PUCYHOK 34, Hupkynauug B atMmocdepe d ruapocdepe: cxema
TEPMHUUECKOHM U ralIMHHOM LIMPKYJIALHH B OKeaHax: (a) - KpHOIpa,
(6) - TepmModpa.

; I"oBopst 0 KOHBEKUHH B atMoc(epe, He0OXOAHMO YUHTHIBATH, HTO
= /W 31eChb TEMJIO MEPEHOCUTCS TJABHBIM OOPa3oM BOIASHBIM MAPOM:
TEIUIOBAsE  SHEPrHs, 3aTPau€HHas Ha HCHAPEHHe  BO/IbL
BBIJICJIAETCSA TaM, TJI€ 3TOT Map, IEPEHECeHHbIH BO3YITHBIMHA TEUCHUSIMH, TPEBPATUTCS 0OPAaTHO B XKUIKOCTE - TO
€CTh BBINQJIET B BHJE OCANKOB. ATMocdepa KaXIoTo W3 MONYIIapHi paclagaeTcs Ha TPU IIHMPOTHBIX CErMeHTa
[42] - KOHBEKTHBHBIC SYECHKH: DKBAaTOPHAIIbHAs, YMEPEHHBIX IIHPOT H MNpHIOJSpHas. B kaxnoil u3 sgueex
CYIIECTBYET OTHOCHTEIBHO 3aMKHYTAasi BO3IYIIHAS UUPKYJIALUSA, TPHYEM HANPABICHUS UHPKYJIAUUH B
rpaHUYaIiX MeKIy coboil suelikax MpOTUBOMONOMKHEI ('m0 yacoBod crpenke” - "mpotuB” - omaTh "mo") - B
TOYHOCTH, KakK B LM IeCTepeHOK (pUCYHOK 34, a). B onHo# nosioBUHe suelky JOMUHHUPYIOT BOCXOSIINE TOKH,
BO BTOPOH - HHUCXOJSIIHE; COOTBETCTBEHHO, BJIara, MCHAPAIONIAACS B MEPBOH IMOJIOBUHE, BHINAJAET [JIABHBIM
o0pa3oM BO BTOpOHl - M TpU 3TOM TIPOMCXOJUT pa3rpys3ka TEIUIOThL napooOpazoBanus. Hampumep, B
IKBATOPHATIBHOIM sueiike CeBepHOTO MMoylapus TOK HalpaBlieH OT ceBepa K Iory, Tak YTO B IOXKHOU e€ II0JIOBHHE
BO3HHMKAIOT BJIQXHBIE TPOIIMYECKHE Jieca, a B CeBepHOH - 3aCyNUIMBHIC CaBaHHEL, B siuelike ke yMepeHHBIX IIHPOT,
rJe HamnpaBieHHe ToKa 00paTHOe, MYyCTHIHU BO3HHKAIOT Ha 1ore, a CyOTponHUecKkde U MIHPOKOIUCTBEHHBIE Jeca -
Ha ceBepe. Jpyrum daxtopoM arMochepHON KOHBEKIMH (TJIABHBIM OOPA30M IMHPOTHBIM) SBJISIOTCS MYCCOHBI -
CE30HHBIE BETPHl IOCTOSHHOTO HAIPABICHHA, MYIONIME C OKeaHa Ha KOHTHHEHT WJIH 0oOpaTHO, ¢ MYCCOHaMHU
CBSI3aHO, CpeIH TPOYEro, 4YepelOBaHHE CYXOTO Ce30Ha M Ce30Ha JOXKJAeH B TPONHYECKHX IIHUPOTax, TIe
TeMIlepaTypa Bech IoJl IOCTOSHHA.

Tax BOT, BO3Bpamasch K Kpuo- U TepMospaMm. HeiHe (kak, BUANMO, U BOOOINe B KpUO3pax) OCHOBHOH MPHUTOK
TelIa B BBICOKHE ITUPOTHI OCYIIECTBIISETCS MOITHBIMH TeIUIBIMH TedeHUAMHU Bpojae [onbderpuma. Tlpu s1oM
BO3HHMKAECT TEMIIEpaTypHas aHOMalHs: OKeaH B pailoHe 60-x mmpoT cymecTBeHHO (mmodte Ha 20 rpaaycos!)
TEIiee, 4YeM CJIeoBano Obl M3 COOOpaKCHHH TeoMeTpHH IUlaHeThbl. OJHAKO 3TO OOCTOSTENBCTBO UMEET H
00OPOTHYIO CTOPOHY: Ha MaTepHKe pa3BHUBAETCA MOITHBIA 3UMHHUN aHTHIUKIIOH (00J1acTh BBICOKOTO JaBJICHHS) C
TeMriepatypaMu Ha 20 rpajaycoB HHXKe, UeM cjenoBaiio Obl. M3 aHTHIHMKIIOHA "BBITEKaeT" XOJOMHBIH CyXoif
BO3/YX, TO[JIa KaK BCTPEUHBIH TOK TEIJIOTO BO3JyXa JIHMINb "TPHUIIOAHMMAET BEPXYIIKY" aHTHIMKJIOHA - TO €CTh
TEIUIOBAs PHEPrHs pacxojyeTrcs Ha MeXaHHYecKylo pabdoTy NPOTHB CHIBI TSJKEeCTH. B MTOre KOHTUHEHTAIIBLHBIC
aHTULMKIOHBl paboTalOT KaK MOIHBIE BCEIUTaHeTHbIE XONOMWILHUKH (BiusHue CHOMPCKOTO aHTHIMKIOHA
OLIYIIACTCS NANEeKO Ha I0Te M MPUBOAUT K XOJOMHBIM 3UMaM He ToJbko B IIpumMopbe, HO U B KuTtae, U naxe Bo
BreTtHaMe), KOTOphIe OCNA0IAOT MYCCOHBI U HE JAKOT UM TPOJBHHYTHCS CKOJIb-HHOYIb NaJEKO B TOJISPHOM
HampaBJeHHH. | erible BOJBI OTBOIATCA W3 3BATOPHATIHHOM 30HBI CTOJIH OBICTPO, YTO IIPAKTHYECKH HE YCIIEBAIOT
OCOJIOHUTHCS 3@ CYET HMCMApPEHHUS, TaK YTO TaJIMHHAs COCTABIIAIOMIAs OKCAHCKOH IUPKYJALHMH 110 CPaBHEHHUIO C
TepMHUECKOH npeHedpexuMO Mana; B aTMOochepe CyIeCTBYIOT YIIOMSIHYThIE BbIIE TPH ssUCHKU. CHTYaIlHs MOXKET
OBITh KPaTKO OXapeKTEpH30BaHa TaK: "BOAHBIN TEIIOMEPEHOC - TEIUIBIE OKEAHBI - XONOAHBIE MATEPUKHU".

B TepMo3pHl (B UYacTHOCTH, B Me3030€) CHUTyallus, CyId IO BceMy, Oblla HPUHIUIHATGHO HHOH. A.l.
[Tonomapenko (1996), npeIoXKUBLINH COOTBETCTBYIOMIYIO MOJIEIIb, 00paIllaeT BHUMAHUE Ha JBa 00CTOSATENLCTRA,
KaXyIIHeCs HEOOBACHUMBIMHU C HbIHEIIHUX MO3MLUH. Bo-nepBbIX, IpUNOnspHbe 00J1aCTH ObLIH OY€Hb TEIUILIMH
(ucxons u3 cocraBa UX (hayHbl B GJIOpHL), uTO TpebyeT Kyaa Oosiee HHTEHCHBHOTO, YeM HbIHE, TEIJloIepeHoca OT
JKBAaTOpa K IIOMIOCY. BO-BTOpBIX, B TOrJAIIHEH D>KBAaTOPHANBLHOW 30HE (e HBIHE HAXOIATCA HOMKIEBBIE
TPOIIMUYECKHE JIeca) PAcTHTENbHOCTh OblIa SBHO KCepOQHUIBHOH M BO3HHUKAIM 3BANOPHTHI - OTJIOXKEHHA,
SIBJISIFOTIIMECS TTOKA3aTeNIEM apUIHbIX (ITYCTBIHHBIX) YCJIOBHH.

HpH OTCYTCTBHH IOJISIPHBIX IMAIIOK TEMIIEpaTrypa OKEaHWUYeCKON BOJBI HE IManaeT I0 40, Korga €¢ IINTOTHOCTHb
MaKCHMaJIbHa, A HC IIPOUCXOJUT ITQJTHOTO OIMYCKAaHHsI [TIOBCPXHOCTHLIX BOI. KOMHEHCpr}OU.IHe TaKOe IIOT PYKCHUC



MOIIIHBIC TCIDIBIC TCUCHHUA HC BO3ZHHKAIOT, TCIIAs BOJA U3 3KB&TOpH3J'IBHOﬁ 30HBI ITPAKTHYECKH HE OTBOAUTCA, OHA
OCOJIOHAECTCA 3a CUYCT HCIIAp€HUA U IIOIPYXKACTCA HA JHO - TAJIHHHaA THUPKYJIAIHA 34€CH PE3KO TOMHHHUPYET Hall
TepMH‘iQCKOﬁ. HOBerHOCTI/IBIQ CJIOM OK€anoB B YMECPCHHLBIX MHPOTaX OTHOCHTCIBHO XOJIOAHBI, H
TCMIICPATYPHOTO KOHTpACTa MCEXKIY OKCaHAMH H MATCpHKAMH HC BO3HHKACT, HC BO3HHKACT HW 3HUMHCTO
AUTHIHUKJIOHA, TAK YTO HHYTO TENEPh HE MEITACT MYCCOHY IIEPEHOCUTH TeIUIBIH BO3OyX H BOJISIHOM Iap 4yThb JIH HE
0 CaMoro IToJIFoCa.

Ecnin B Kkpuodpax B KaXIOM M3 MONYWIAPHH CYLIECTBYIOT TPH aTtMoc(epHbie AueiikM M €THHCTBEHHAS
(TepMHUECKasl) OKEaHCcKas, TO B TEPMO3pax CHTyalus, MOXoxe, ObUta kak Obl 3epkanbHOi. B atmocdepe
CYIIECTBYeT €JUHCTBeHHass sA4elKka, B KOTOpOH IIPOMCXOJAUT IpAMOH IIepeHOC TeIsla M BIard M3
IPUIKBATOPHATIBHBIX 00NacTedl B IPUIOJSPUBIE; 3TO XOPOIIO OOBACHACT YHOMSHYTHIH BBIIIE MapagoKc ¢
pacronararonmMcsl Ha 3KBaTope apuiHbiM mosicoM [43]. B ruapocdepe, HanmpoTuB, CyHIECTBYIOT ABE SHEHKH,
IPHYEM B OJKBATOPHAJILHOH S4eHKE UHPKYJISLMA HACT IO TAIHHHOMY THIY, a B BBICOKOUIHPOTHOM - IO
TepMHYecKoMy. B 30He compHKoCHOBeHMS rHIpocepHBIX suyeekK, I/ie BOJHBIE Macchl ABHIKYTCS JPYI HaBCTpedy
JApYTy, JOJIKHBI BO3HHKATH AIBEIMHIH [44]; HOATBEPXKICHHEM TOMY CIYXKHT pPACHPOCTPAMCHHE IO ITOH
IIPEAIIONAraéMoii I'paHUIE OOOTAICHHBIX OPraHHKOH YEPHOCIAHLEBBIX (OpMAIHii, KOTOpbIE OTIAraloTCs B
H30BITOYHO-IIPOAYKTHBHBIX MOPCKHX aKBaTOPHSAX.

Jaunyio cutyaumoo (ee, 10 aMaJoTHH ¢ IpeAblAylied, MOMXKHO OXapaKTepH3oBaTh Kak "ATMocdepHbiit
TEIUIOTIEPEHOC - XOIIOJHbIE OKEaHbl - TEIUIbIE MATCPHUKH") OTIHYACT BBICOKAsl BBIPABHEHHOCTh KIMMATa 110 BeeH
IUIaHeTe: TeMIlepaTypHBIH IpaJHeHT KakK MeXKJy HM3KMMHM U BBICOKMMM IIMpOTaMM, TaK M MeKJIy OKeaHaMHu H
MaTepuKkaMil MHOTO clabee HbHemrHero. KimuMar ua Gonbiueit yacTi 3eMiu ObUl OIU30K K CYOTPOIMHYSCKOMY H
TCIUIOYMEPEHHOMY  CPeM3eMHOMOpCKoro THma. Cnenyer ocob0 MOAYEPKHYTh, YTO PE3yIbTaTOM  ITOH
BBIPABHEHHOCTH OBLI He TOJBKO Oollee CHIIbHBIH (110 CPaBHEHHIO C MBIMEIIHMHM) 000IpeB IPUIIOISIPHBIX o0JjacTei,
HO U HEKOTOpoe OXJIaKJeHHe oblacTel HSKBATOpHANbUBIX; MHBIMH CIOBAMH, B Me€3030€, CyIsd IIO BCEMY,
OTCYTCTBOBAI HE TOJIBKO OOpeanbHbIil KIMMAT (Kak B TYHJpe U Taiire), HO ¥ TPOIHYECKUH KIHMAaT COBPEMEHUOTO
TUmnal

Bo3Bpamasch K HCTOpHH Ha3eMHOM pacTHTENBHOCTH B TO3/HEM I1aneo3oe (KOTOPHIM, Kak MbI Telephb 3HaeM, ObLI
KpHO3pOii), CliefyeT OIPOBEPrHyTh eIlleé OJHH IIHPOKO pPACHpPOCTpPAHEHHbIH cTepeoTHN. YacTo roBOpST, 4TO
naneo3oi ObII "BpeMeHeM CIIOPOBBIX pacTeHHil”, a Me3030M - "BpeMeHeM IoJIoOCEMEHHBIX". B NeHCTBUTEIBHOCTH
Ke 3a00JI0UEHHBIE Jeca U3 JPEBOBUIHBIX ITAMOPOTHUKOB, JPEBOBHUIHBIX IUIAYHOBHAHBIX (JICTHIOACHAPOHOB) U
JPEBOBUUBIX XBOIEOOpa3ubIX (KaJaMHUTORB) - T€ caMble, UTO OOBIMHO GQUTYPUPYIOT Ha KAPTHHMKAX B MOIYJISPUBIX
KHHIJKKaX I10 MAJICOHTOJIOTHH U B IIKOJIBHBIX Y4eOMHKaAX (pHCYHOK 35, a) - XapaKTepHbl JIMIIb ISl TPOIIHYECKOTO
nosica Tex BpemeH - EBpamepun u Karazuu ¢ ux KapkuM W BJIaXHBIM KIHMaroM. Bo BHETpONHMUECKHX Ke
obmactax u CeepHoro. u IOxHOro mnomymapuii, rji€ TOTJa CYIIECTBOBAIH TIOKPOBHbIC OJICICHCHHS,
HCYe3HOBEHHe JAPEBOBUIHBIX CIIOPOBBIX H HACTYIUIEHHE "BpeMeHH ToJIoCeMEeHHBIX" MPOM30IUIO YiKe B cepequne
KapOoua.

PUCYHOK 35. PactutesbHbli MHP KaMEHOYTONBHOTO TIEpHoAa - 3aDO0TOYEHHbIH
KapOOHOBBIH Jiec (a) U pacTeHHs, XapaKTepHbIe A Tponuyeckoit Espameputickoii (0-r)
M BHeTpomuyeckod AHrapckoi (a-¢) u lonmBanckoidt (k) obmacteit: (6) -
JenmuaoAeHOpoH (mwayHooOpasHoe), (B) - KamaMuT (xBoimeoOpasnoe), (r) -
JOpeBOBUIHBIN marmopoTHUK Eospermatopsis, (1) - T0(pHOIECHAPOH M TOMHOJICHAPOH
(rutayHOOOpa3Hble), (€) - KOpHaHThb! (XBOHHBIE), (K) - TTTIOCCONTEPHC (THHKIOBOE).

Ha ceBepe, B AHrapujie, OCHOBY PacTUTEIBHOCTH COCTABISLIH XBOHHBIE U3 MOAKIAcca
KOpHauToB - JepeBbs N0 20 M BbICOTOH (pHCYHOK 35, €); JpeBEeCHHa aHIapCKUX
KOPJAUTOB UMeEeT YeTKHe TOJMYHBbIE KOIbIlA, MOATBEKAAIOIIHE CYIIECTBOBAHHE TaM
Ce30HHOIO KJIMMAaTa - 3TH Jieca HHOTAA Ha3bIBAIOT "KOpaauToBoH Takiroi" (B panHem
KapOoHe, Korjaa KnuMar AHrapuasl eie Obul 6€3MOPO3HBIM, 3JEIIHSAA PACTUTEIBHOCTh
Oblna IpelcTaBieHa IIAyHOBU/IHBIMH, COBEpIICHHO, IpaBia, He I[OXOKUMU Ha eBpaMepHiicKHe: 3apocid
TOMHOJCH/IPOHOB SBJISUIH COOOI0 "CAIIOKHYIO LIETKY" M3 HEBETBsILUXCS "ManoK" B 2-3 M BblcoTOM U 10-15 cm B




quamerTpe - pucyHok 35, n). Ha tore, B [ oniBane, pacTUTENILHOCTb COCTOSUIA B OCHOBHOM M3 I'TIOCCONTEPHEBBIX -
JUCTONAAHBIX THHKIOBBIX [45] (pucyHOK 35.K); cyllecTBOBaHHE €IMHOM MO3AHENane030HCKON rIocconTepueBoit
¢bnopsl B Adpuke, IOxHolt Amepuke, ABcTpanuu U MHAMK NOCITY»X U0, KAK MBI IOMHHUM, OJHUM H3 TIaBHBIX
apryMEHTOB B MMOJb3Yy €IMHCTBA 3THX KOHTHHEHTOB B COCTaBE CYNEPKOHTHHEHTA ['oHABaHa. CreayeT crerranbHo
3aMETUTh, YTO W KOPJAUTHI, U IJIOCCONTEPHUEBbIE TIEPBOHAYAIBHO MOSIBIIHCHL B TPOIMHKax, B EBpaMepun, HO TaM
OHH He Wrpall CKOJNb-HUOYOh 3aMEeTHOM pONM B 3KOCHCTEMaX; OJHAKO 3aTeM OHH pacCelMIUCh BO
BHETPONIMYECKHe OO0NacTH, TAe U TEepPeKUITH TOJITHHHBIN OSBOMIOIMOHHBIH pacuBeT. Takas CHTyalus
(3BOJIOIMOHHBIM pacUBEeT IPyNIbl BAAIH OT MEPBUYHOIO LEHTpA €€ MPOUCXOXKIACHUS) BeCbMa OObIYHA; OYEHb
XapakTepHO W HallpaBJIeHHE STOW MUIpalUy - U3 TPOIMKOB BO BHeTponmuueckue obyact (Oonmee moapoOHO -
CMOTpH T1aBy 14-a).

Yto 1o nenmupoduToBRIX JecoB EBpaMepuu, TO HX JKONOrHYecKas CTPyKTypa ObUla KpaliHe cBoeoOpa3Ha W He
UMEET COBPEMEHHbIX aHAIOroB. JTO ObUIM HErIyOOKHE (IEpBbIE METpBI), IMEPENOTHEHHBIE OPraHHYCCKUMH
OCTaTKaMH BOJOEMBl, a (QOPMHpOBaBIIME 3TH "yeca" BBICOKOCTBONBHEIE (0 40 MeTpoB) IJIAyHOBHIHBIE U
XBOIleoOpa3Hble OBIMH relo¢uTaMH, CTOSBITUMHU "IIO KosleHo B BoAe" [46]. C apyro#t cTOpoHbI, 3TO ObUTH U He
0070Ta COBPEMEHHOIO THIIA, TAE JEPEBbsl BBIPACTAIOT TOBEpPX TOP(PSHHKA; B KapOOHOBOM 'necy" KOpHEBbIC
CHCTEMBI JIENUAOGHUTOB (CTHIMapUH) paclojlaralluch HHXXe TOop(omogoOHOM OpraHMYeckod Macchl, a caMH
JIEpeBbsl MPOpacTad CKBO3b Hee W MHOTOMETpPOBBIH ciol "BanekHuKa". OCHOBHBIE (POTOCHHTE3UPYIOIIHE
IIOBEPXHOCTH STHUX JPEBOBHIHBIX CIIOPOBBIX COCTABISIM HE JICThS (JOBOJNIBHO Kalikasi "MeTenka" Ha caMoM
KoHuHKe 40-MeTpoBOH "manku'), a TEPHOJUYECKH OMAJalon[as TONCTasl 3elieHas KOpa; IO aHaIOrHH C
COBPEMEHHBIMHU JIHCTONAJHBIMU JIecaMH, STH KapOOHOBBIE Jleca HMHOTAA Ha3bIBalOT "kopomagHbMH'. B 31Ol
KPYIHOCKBaKHOH TOJACTHIIKE CyIlecTBoBala Horatas ¢ayHa WIEHHCTOHOTHX - MAyKOOOPasHBIX B MHOTOHOMXKEK:
CpeAH NOCJICJHUX MOMAJANUCh T[UTAHThl [UIMHOW A0 MeTpa. MMEHHO pacTHTeNbHOSIHbIC JABYIIAPHOHOTHE
MHOTOHO’KKH OBLIIM OCHOBHBIMH (a MOYKET - U €JMHCTBEHHbIMH) B TO BpeMsl OTPeOUTENIsIMU OIIaBIIECH JIACTBBI.
CuuraroT, 4yTO BCe OHHU BelM aMOUOHOTHYECKHH 00pa3 JKU3HH, CXOJHBIH ¢ OOMTAaTeIIMH COBPEMEHHBIX UTYyarlo -
"qepHOBOJHBIX" TPOIHMYECKUX JIECOB AMA30HHMM, KOTOpble IOYTH [0 MOJTOJa 3aUThl MHOTOMETPOBBIMH
IaBOJKaMH.

JlenunodutoBbie "neca-BogoeMbl” (kak ux HazBan A.l. TloHoMapeHKO) 3aHUMAaNM KaK pa3 Te BHIIOJIOKEHHBIE
IPUMOPCKHE HHU3MEHHOCTH, KOTOpble NEepPBOHAYAIBHO OBITH 3aHATHI [MaHOOAKTEPUAIBHBIMU U BOJOPOCIEBBHIMH
MaTamMH, a TOTOM "pHHHOQHUTHbIMH Kamblmamu". MIMEHHO B 3THX NPUMOPCKHX OacceiHax, Ha3bIBAGMBbIX
napajiHuecKUMH, H IIUTH OCHOBHBIE Mpouecchl yriieoOpazoBanusi. CrielHaaicThl M0 TeCOBEEHHIO IpeAroararoT,
YTO y JIEIHI0(PUTOB €CTECTBEHHOE BhINIaieHIE IIOAPOCTa MPOUCXONIO (B OTIIHUHE OT COBPEMEHHBIX JIECOB) HE Ha
paHHUX CTaOUAX €r0 pocTa, a Ha MO3JHUX: TO €CTh CIE€pBa BLIPACTAET TyCTas MOPOCIb, @ MOTOM OHA
OJIHOBpPEMEHHO MajiaeT. JTH HePHTMHYHBIE MOCTYILIEHHS OOJBIIHX KOJNIUYECTB MEPTBOM OPraHUKH B JETPUTHYIO
eTh YKOCHCTEMBI ("TO TyCTO, TO MycTo") CO3/IaBalii CYIIeCTBEHHbBIE TPOOIIeMbl ¢ YTHIM3alHel 3Toif opranuku. C
JIpyroif CTOPOHBI, IPOTHBOIPO3HOHHBIE CBOHCTBA 3THX "NMecoB”, MO0 CPaBHEHUIO C COBPEMEHHBIMH, OBIITH BecbMa
cnabbl, a BOJAOpa3Jesibl NPOAOIDKAIN PAa3sMbIBATHCA MOYTH CTONb K€ MHTEHCHMBHO, 4TO U mpexae. JIoBoaoM B
O3y OTCYTCTBHS (MM OoueHb caboro pa3BUTHSA) paCTUTENHLHOCTH Ha Bojopasjienax SABJIAI0TCS OUeHb YacThie B
5TO BpeMsl MPHKHU3HEHHBIE 3aXOPOHEHHSA JIEPEBbEB BMECTE C MUX KOPHEBBIMH CHCTEMaMHU: TaKOE€ CIydaeTcs IpU
OBICTPOM BBIHOCE OOJIBIIIONH Macchl OCAAKOB (BpOJIE CEJIEBOrO MOTOKA), KOTOpas "3axXuBo norpedaer” pacreHud. B
utore OOJBIIONH OTNaa B kKapOOHOBBIX "Iecax-BoJoeMax" MpU BBICOKOH 3po3uH (obecneurBaroiei ero OpICcTpoe
3aXOPOHEHHE ) PHBOIUI K TOMY, YTO 3HAYHTEILHAS O HEOKHCIEHHOTO OPraHHYecKoro yriepo/a 0e3B03BpaTHO
YXOJHJIa U3 SKOCHCTEMBI U IIpeBpallaiach B 3aackl KAMEHHOTO YIUIA.

[Tocnennee O6CTOATENBLCTBO 3aCTABNAECT BHOBb BEPHYTHCA K IIUTUPOBAHHOMY HAMH YUeOHHKY, MOBECTBYIOIIEMY
HIKOJIEHUKaM O KapOOHOBOM IlepHoje "C ero TEeIUIbIM BIaXXHbIM KJIUMATOM H BO3QYXOM, OOraThiM YTJIEKHCIIBIM
ra3oM BCJIe/ICTBHE CHIBHON BYNTKAHUYECKOH JeATeIbHOCTH" . A KaK MbI Teleph IOMHUM - U3 OallaHCOBBIX Mojenei
- 3aXOPOHEHHE OOJIBIINX KOJMYECTB HEOKUCIICHHON OPTaHHUKH (YTO ¥ IIPOMCXOMHUIIO B IIpoLiecce yriieo0pa3oBaHu)
[0 Hjee JOJKHO OBUIO BECTH KaK pa3 K YMEHBIIEHUIO IO aTMOC(EpHOH YIIIEKHCIIOTh U, COOTBETCTBEHHO, K
BO3PACTAHHIO COJIEPIKaHHsl KHCIIOpOAa. ITO IpPeIONIKeHHEe O COCTaBe TorjalmHed arMochepbl MOXeT OBITh
MOJKPEIIEHO ¢ JOBOIBHO HEOKUAAHHOU CTOPOHBI.



Ha mkonpHBIX onMMIHanax mo OHOIOTHH, MPOBOAUMBIX Ouodakom MIY, ecth "3omoTol doHa" W3 BOIpPOCOB,
OTBETa Ha KOTOpHIE (€CITH T0-YeCTHOMY) He 3HaeT HUKTO. B ux uucne ecte u Takoi: "[loyeMy B kapOOHOBOM
IEepUoJe HACeKOMBIE AOCTUTAMH pa3MepoB, MakCHMAJIbHBIX 3a BCIO HCTOPHIO Kiacca (HaIpUMep, CTpeKo3a
Meganeura ¢ pasmaxoM kpwbuUibeB 10 1 M)?" Cranzapteeii oteer - "lloTomMy 4TO B 3TO Bpems eie HeE
CYIIECTBOBAJIO KOHKYPEHTOB H XHIITHHKOB B JIHIIE JIETAIOIIHX MO3BOHOYHBIX - HE TOTBKO MTHII ¥ JIETYUYUX MBILICH,
HO ¥ KpBUIATHIX ALIEPOB," - BPSAA I MOYKHO CYECTh JOCTATOUHBIM: TUTAHTH3M HACEKOMBIX ObUI XapaKTepeH TOJBKO
JUIS KapOoHA, W CYIIECTBA 3TH BbIMEpJIH, KOT/a J0 MOSBJICHHS MepPBLIX NTepo3aBPOB OCTABANIOCH ellle TPUMEPHO
CTO MHJUTHOHOB () J1eT.

Onno u3 Haubosee yOeIUTEeNbHBIX OOBACHEHMH TakoBO. [ MaBHBIM (PakTOpPOM, OTpaHHYMBAIOIIMM pa3Mep Tena
HacCeKOMOTO (CaMble KPYIIHBIE U3 HUX - TPOMMYECKHE KYKHU-TOMHA(PBl pa3MEPOM 4UyTh OOJIBIIE KYPHHOIO siflia),
CUHMTAIOT OCOOEHHOCTH WX AbIXaTelbHOH cucTteMbl. "KpoBp" HacekombIX (remorimumda) NUIEHA IAbIXaTeThHBIX
IIMTMEHTOB H HE Yy4YyacTBYET B IIEPEHOCE KHCJIOPOJA; AbIXAaHHE JX€ OCYIIECTBIACTCS IPH MOMOIIM Tpaxed -
BETBAIIHXCA TpyOOUeK, HEMOCPEeNACTBEHHO COEJHHSIOIMX KIeTKH BHYTPEeHHHX OPraHoB C BO3NYIIHOH cpenoii.
Bosnyx BHYTpH TpaxeiHOH TpyOKH HENOJIBHXKEH - MPUHYIUTETBLHOH BEHTUHIALHH, KaK B Pa3IHYHBIX THIIAX
JIETOYHBIX MEIIKOB, TaM HET, W IIPUTOK KUCIOpPOJa BHYTpPb Tela (TAaK K€, KAk OTTOK YIJIEKHUCIIOrO rasa)
IPOUCXOAUT 3a cueT Auddy3uu IpH pazHUlle NaplUaTbHBIX AABIEHUI STHX Ta30B Ha BHYTPEHHEM U BHEIIHEM
koHIax TpyOku. Takol MeXaHH3M MOJAYM KHCIOPOJa >KECTKO OTpaHHYMBACT JUIMHY TpaxeHHoOH TpyOkH,
MaKCHUMaJbHasi MPOTHKEHHOCTh KoTopod (1) moctarouHo mpocTo BBYHCHAeMa "3  (U3MKH", OITOMY
MaKCHMaJIbHBIH pa3Mep Tella CaMOro HAceKOMOIrO HE MOJXKET IIPEBBINATh (B CEYCHHH) BENMHYHHBL 21 , uTO UM
COCTaBIISIET HBIHE TO camoe "KypuHoe siio" - pasMep xyka-ronuada [47]. IlosToMy cymecTBoBaHue B kapboHe
TaKMX THUTaHTOB, KaK CTPEKO3a-MeraHeBpa MWJIH OCHOBHas e¢ J00bl4a - AUKTHOHEBPHUIBI pa3MEpoM ¢ Toiyos
(pucyHOK 36), 3aCTaBIACT MPEINONIOKHTb, YTO B T€ BPEMEHA MAPIHAIBHOE JABJICHHE KHCIOpPOJA B 3E€MHOHN
atMocdepe ObUIO 3aMETHO BBIIE, YeM HBIHE - KaK OHO M JOJIKHO OBITh IIPH 3aXOPOHEHHH OOJBIIMX KOJIHYECTB
HEOKHCJIEHHOTO yryieponaa. KcraTtu, BHIUMO HMMEHHO 3TO yBeinwdeHHe cooTHouneHus 02/CO2 B atmocdepe
IUIAHETHI BBI3BAIO "OOpaTHBIM NapHUKOBBIA »>(dekT"”, npuBeaAmmi Kk ['OHIBAHCKOMY OJIEJICHEHHIO (Kak YXe
OJIHAXK/]IbI CIIYYaJIOCh B JIOKEMOPHH).

PUCYHOK 36. [laneo3oiickie HaceKoMble W THIIOTETHYECKHE TPEIKH KPBIIAThIX HACEKOMBIX: (@) - CTpeko3a
nojoTpsiia Meganeurina, (0) - TUKTHOHEBPHIA, (B) - MEUCXONTEPHJA, (T) - THIIOTCTHUECKHH IpeoK, POACTBCHHBIH
COBPEMEHHBIM IIIETHHOXBOCTKAM.

HeoOxo1uMo 3aMETHTD, UTO IOABICHHE B KOHIIE paHHETo KapOoHa (HaMIOp) KpbIIaThIX HACEKOMBIX BooOIIEe ObUIO
OJJHHM M3 KIIOYEBBIX COOBITUH B MCTOPHH KH3HH Ha cyuie. COOCTBEHHO TOBOpPs, BCS HCTOPUS HA3EMHbBIX
IKOCHCTEM - 9TO (aKTHUECKH HCTOPUS TpeX TPYINIl KUBBIX OPraHHM3MOB: COCYJHCTHIX PACTEHHH, HACEKOMBIX H
II03BOHOYHBIX-TETpAnoja (0 HUX pedb HOHAET 4yTh Ho3ke - B rmaBe 10), a Takke UX B3aUMOJAEHCTBHS MEXITY
coboil. OroBopka HacueT "KpbUIAThIX" HACEKOMBIX He clydaifHa: BOOOIINE-TO IEpBBbIC HACEKOMBIE (apXaHyHbIe
GopMbl M3 MOAKJIAcCa TMEPBHYHOOCCKPBUILIX - Apterygota) MNOSBHIMCH B JIEBOHE, OJHAKO HMEHHO C
BO3HMKHOBEHHMEM CIIOCOOHOCTH K IOJETYy Y KpbLUIaThIX HaceKOMBIX (IojkiIacc Pterygota) sta rpynma craia camoit
IpOLBETAIOMICH B KMBOTHOM HApcTBe (ceduac HM3BecTHO 0ollee MWIIMOHA BUJAOB - MHOrO OOIBINE, YeM BCeX
IIPOUYMX JKHBbIX CYIIECTB, BMECTE B3STbIX ).

KpbU1o HacekoMoro - B OTJIHYHE OT KPbUILEB BCEX JIETAIOIIUX MO3BOHOUHBIX - HE SIBJISETCS BHIOHU3MEHECHHOM
KOHEUHOCTBIO H TPeJCTaBlsieT cOOOH pazpoCIIyrocs CKIAAKY KYTHKYIbI TPYJHBIX CErMEHTOB, YKpeIeHHYIO
KIJIKAMH - [OIBIMH KaHAJlaMH ¢ YTONMICHHBIMH CTEHKAaMH, MO KOTOPBIM OCYIIECTBIACTCS KPOBOCHAOKEHHE
KpbLIa, MpoXoaaT HepBbl U Tpaxed. Kak npennonaraet A.IL Pacuunbia (1976), kpblUiaTbie HACEKOMbIE TTPOU3OIILITH
OT TpeAKOB, OOMTABIIMX Ha AEPEBbAX W MUTABIIHUXCH COJEPKUMBIM CIIOPAHTHEB; NMpPH NUTAHUM U HamaJeHHUH
XHUIIHUKOB (T1ayKoOOpa3HbIX) OHM BBIHYXKJICHBI OBUIM PEryJsipHO MpPHIraTh ¢ BETKH HA BETKY WJIH Ha 3eMIIIO
(pucyHOK 36, ). OueBHAHOE IPEUMYIIECTBO 0CO0EH, CIIOCOOHBIX K JaJIbHEMY H TOUHOMY IIPBIKKY H K KOHTPOIIO
32 TOJIOKEHMEM TEJAa B BO3AyXe OOYCIOBHIIO Da3BHTHE KpbUIbEB. 3aYaTKH KpbUIbEB B BHIE OOKOBBIX
IUIACTHHYATHIX BBIPOCTOB HA IPYJHBIX CErMEHTAaX BORHHKAIA MMEHHO Y KPYMHBIX HACEKOMBIX, T.K. IIPH MaJIbIX
pasMepax yBEIUUYEHHE TOBEPXHOCTH Tella HEBBITOIHO (M JUIHHA IIPBDKKA, H OCOOEHHO €10 TOYHOCTh YMEHBIIAETCS
U3-3a BJIMAHUA BeTpa). llpenmonoxkeHwe o TOM, YTO NEPBUYHBIM THIIOM IIMTaHHS JAIS HaceKOMBIX Oblla



nanuHotarys (IUTaHUue ObUIBIIOH U CIIOpaMM) U BhICACBIBAHUE CEME3a4aTKOB, IIOJHOCTHIO MOATBEPIUIOCH, KOTAa
HeJaBHO ObLT OTKPBIT CIIOcOO NpSIMO MPOaHATH3HPOBATh COAEPIKHMOE ITHIIEBAPUTEIBHOTO TPAKTa HCKOMAEMBbIX
HACEKOMBIX: OKa3ajloch, 4YTO Yy JPEeBHEHIIMX HACEKOMBIX KHUIIEYHHUKH OyKBaIbHO HaOWUTHI DbUIbIOH. B
3axopoHeHussx 10 70% ceMe3auaTrkoB KOPJAUTOB OKA3bIBAKOTCA IIOBPEXKICHHBI { BUIUMO, TUKTHOHEBPUIAMH ).

IlepBble KpbLIaThle HACEKOMBIE JIETATM HE CJIHUIIKOM Xopomo. OHM, NOoZ00HO COBPEMEHHBIM IIOAEHKAM
(Ephemeroptera), umMenu He TOJIBKO THYHHOYHBIE, HO M HWMArWHAJIbHBIC JIMHBKH (MMaro - KOHEYHas CTaiust
Pa3sBUTHS HACEKOMOIO, cnocoOHas K IONETY M Pa3sMHOXEHHIO). [l MMarmHanbHbIX JIMHEK HEOOXOIMMO
COXPaHsATh BHYTDH KDbLIA, MEXKIY CJIOSIMH KyTHKYJIBL, XHBYK) TKaHb; TAKO€ KDBUIO TSIKEJIOE M HEYKIIIOKEe
(HemapoM IIOJIEHKH JIMILUE IIOPXAlOT HaJl CaMOH IOBEPXHOCTBIO PEKH, I'JI€ Pa3sBHUBAKOTCA HUX JINYMHKH), OJHAKO BO
BPEMEHA, KOTJa elle He ObUIO BO3AYIIHBIX XHIUIHUKOB, Jy4riero He tpebdoBanoch. [[omMHHYIO PEBOIIOLMIO
BBI3BAJIO IIOSIBIICHUE HACEKOMBIX, OTKA3aBIUMXCsS OT MMarMHAIBHBIX JIMHEK M IIPEBPaTHBIUMX KPbUIO B TOHKYIO
JIETKYIO JIBYCIIOMHYIO KYTHKYJy - CTPEKO3. DTH BO3AYIIHBIE XHIIHUKH OKa3aJHch TAaKUM e "abCONMOTHBIM
opyXxueM", KaK HEKOIJa 300IUIaHKTOH MMIJITMMETPOBOTO pPa3MEpHOro Kiacca, CIPOBOLMPOBABIIMN HEKOT/a
BEH/JCKUH (pHUTONIAHKTOHHBIM KpU3HC (CM. I1aBy 6-a).

[To muenuio B.B. Xepuxuna (1990), uMEHHO CTpeKO3bl MOJIHOCTHIO YHHYTOXMWJIM XapaKTEepHYIO Ui kapOoHa
dayHy KpynHOpa3MEpHBIX OTKPBITOKUBYILUX MNaTUHO(AroB THUNA AUKTHOHEBpHU] (3Ta cMeHa Oblna OAHON u3
CaMBIX pE3KUX 3a BCH) HMCTOPUIO KJlacca), 3acTaBUB KpPBUIATHIX HACEKOMBIX CIIEIHATU3UPOBATHECA B JIBYX
HarpapyieHUsiX. OJHAM BapHaHTOM ObUIO COBEPIIEHCTBOBATH CBOM MOJET (IOMYTHO TPH TOM YMEHBIIASCH B
pazMepax), a Takke THII MeTaMop(do3a - NOsIBJIeHHE TOJIHOTO MpeBpallleHus MO3BOJISeT CIPATAThH YepPBeoOpazHyIO
JMYMHKY M HEIOJBHXXHYIO KYKOJIKY BHYTPH cyOcTpara. JTa JIMHHUS 3BOJIIOLHH IIpHBEIA B KOHEYHOM cue€Te K
BOBHHUKHOBEHMIO B Hauaje Me30308 (Tpuac) Hambosiee INpOIBETAOIINUX HbIHE OTPSIOB - JBYKPBUIBIX H
NEepeNoOHYaTOKPLUILIX, a 4yTh NOo3ke - Oabouek. Jlpyroi BBIXOJ - MEpPEHTH K CKPLITHOMY o00pa3zy KHU3HH
(HampuMep, BHYTPH YK€ 3HAKOMOH HaM BAJIEKHHUKOOOpa3HOH "HMOJACTHIKH" KapOOHOBBIX JIECOB), IPeBpaTHB
IEPEHIOK [1apy KPBUILEB B KPBIIEOOPA3HO CKIAAbIBAEMBIE KECTKHE HAKPBUILS, 3aIUIIAIONTHE OT MOBPEXKISHHH
33/IHION0 Tapy, KOTOPAsi H BbIIONHSET JIETATENbHbIE (DYHKIIHK; IO 3TOMY ITYTH ITONUTH [PHIUIOHOBbIE HACEKOMBIE,
COXpaHSIOIIUE HEMOTHBIH MeTamopdo3 - TapakaHbl, IPAMOKPBUIBIE H HX POJACTBEHHHKH, a M3 HACEKOMBIX C
TIOJHBIM TIPEBpAIllEHHEM - JKYKH, CaMblif OOJBIIOW M3 COBPEMEHHBIX OTPANOB (6ole€e cTa THICAY BHAOB),
IIOABUBIIHHACS B HAYaJe IEPMHU.

Xota B kapOOHE y)Ke CYIIECTBOBAJIH CTPEKO3bl M MOJACHKH, JIMYMHKH UX (B OTJIMYHE OT COBPEMEHHBIX) ObUIH
CylLIEeCTBaMHM He BOJHBIMH, a Ha3zeMHbIMH. OCBOEHHE HACEKOMBIMHM IIPECHBIX BOJ HAYajOCh JHIIL BO BTOPOH
TIOJIOBHHE CIIENYIOIErO (TIEPMCKOTO) TEpPHOAA, KOTJAa MOABMJIKCH OTPSIbl, UMEIOIIME BOJHYHO JIHYHMHKY -
BECHSIHKH, PYy4eHHHUKH, a TaKXKe MOJCHKH COBPEMEHHOTO THIIAa (JINYMHKU JKE€ CTPEKO03 MepecTalu ObITh Ha3eMHBIMH
JHILE B Me3030¢e). B atoit ceazu B.B. XKepuxun (1980) yka3siBaeT Ha cnemyromiee o0cToATeNbCTBO. Kak W3BecTHO,
CMBIB pa3IHYHBIX BEIECTB (IIPeX/ie BCETO - MUKPOINEMEHTOB) JIOIDKEH CHIIBHO 00€IHSATH IIOUBBI BOJOpa3AeioB. B
HaCcTOsIIIEe BpeMst 0100H0e 00ETHEHHE €CIM HE IPEAOTBPALLAETCS, TO 3aMETHO TOPMO3UTCS MPSAMbIM BbIHOCOM
BEIllECTBa U3 BOJIOEMOB Ha CYIIY >KHBOTHBIMHU (HaIpUMeEp. a30T H (Gocdop, CMBITHIE ¢ CYIIM B MOpE, OKa3bIBAlOTCH -
[0 MHIIEBBIM [ENAM - B OpraHHU3Max crepBa pblb, 3aTeM pbIOOSIHBIX MOPCKHX ITHI, 2 B KOHEUHOM CUeTe
BO3BPAIAIOTCA HA CYNIy B ()OPME NTHYLErO MOMETA). B pecHbIX Boaax 3Ty GYHKITHIO BbITOIHSIOT MPEKIE BCETO
HACcEKOMBIE, KOTOPBIE HMEIOT BOAHBIX JITYMHOK ¥ HMaro, CnocoOHBIX K JaJbHEMY pa3lieTy U3 BOJOEMOB.

Yro ke kacaeTcs kapOOHa, KOT/Ia HACEKOMBIE ¢ BOJHBIMH JITYHHKAMH, CYAS IO BCEMY, OTCYTCTBOBAIM, TO B T€
BpeMeHa oOeTHeHHe MOYB Ha BoJopasjienax (ecid TaM BooOIne QOpMHPOBAIHCH MOYBHI) AOKHO OBUIO OBITH
0c00EHHO CHJIbHBIM. He HucKmoUueHo, 4yTo (POPMHUPOBAHUE B MIEPMH, H OCOOEHHO B TpHACe, JOCTATOYHO OOHIIbHOM
(hayHbl HACEKOMBIX C BOJHBIMH JIMYMHKAMH CTall0 OJHUM H3 TeX (aKTOpOB, KOTOPHIE H3MEHUIH IOYBEHHYIO
CHTYaIlMI0 Ha BOJOpa3feNax W MO3BOJIMIM PAcTUTENHHOCTH HauaTh "HACTYIUICHHE" Ha NEPBHYHBIC IMYCTHIHU.
BaxHO MOAUEPKHYTDH, YTO 3TOT BEIHOC MUKPO3JIEMEHTOB HACEKOMBIMH MOT CBHIFpaTh 371e€Ch POJIb IIEPBOT0O TOMYKA -
JIaiblie CHCTEMa OyAET pa3BUBATHLCA C MOJOXKHTEIbHOH OOpaTHOH CBs3bI0, HOO BO3HHKINAA HA BOJOpa3jeiax
PacCTHTENLHOCTh caMa SBIAETCH MOIIHEHIIMM peryJIsTopoM crToka. OKOoHYaTeNnhbHO 3Ta CHCTeMa MOrIa
OQOPMHTBECS B TO3HEM TpHAace - KOTJa TMOSBHJIUCH ABYKPBUIBIC, HMEHHO TaKHe HX TpPEACTABHTENH, Kak,



HampuMmep, KoMapbl-3BoHIEI {Chironomidae) coBMeEIIaroT OrpOMHYKO OHOMAaccy €O CIIOCOOHOCTBIO K JalbHEMY
paznety (B TOM YHCIe 3a CYeT TaCCHBHOTO TIEpeHOca BETPOM).

B 3akii04eHWH OCTAaHOBUMCS HA OJHOM CYUIECTBEHHOM OTJIHYHH SKOCHCTEM JpPEBHUX (MANCO30MCKHX H
ME3030HMCKHX) 03€p OT COBPEMEHHBIX. JTO TOJHOE OTCYTCTBHE ITOTPY)KEHHBIX MakKpO(QHTOB, 3a HCKIIOYEHHEM
XapoBBIX BOJOpOCTel (KOTOphle NEHMOHHPYIOT OHOTeHBl TOUYTH Ha MOPAIOK XyXe, YeM IOKPHITOCEMEHHEIR).,
OCHOBHBIMH TpPOAYIEHTAMH TaM CKOpee Bcero OBUTH IUIAaBAONIHE MAThl, MPHYEeM B Me3030€ TOIYYHIH
pacupoCTpaHEHHE BOAOPOCTEBbIE MaThl HA KapKace W3 BBICIIMX pacTeHW. B Tpuace 310 ObLM TUIEBpOMEHH -
KpyNHBIC IIJIaBAIOIIHe I[UIAYHOBUJAHBIE (YTO-TO BpoOJ€ CHJIBHO YBEJIHYCHHOrO TMOJYIIHUKA), IO BHIY
HAIIOMHUHAIOIIHE MOpPCKOHW OyH, rlle B POJTH BepXHEH CHTHAIBHOW JAMIOYKH BBICTYIAET ITYYOK JIHCTHEB H
CTIIOPaHTHH; JTMCThS, CKOPEE BCErO, IUIABAH MO IMOBEPXHOCTH BObl, IIOCTETIEHHO OTrHUBas ¢ BepiuvHbl [48]. Ha
KapKace W3 3THX IUIAyHOBHJHBIX BO3HHMKAIM IJIABAIOIIME OCTPOBA M3 MEIKHX BOJISHBIX MXOB H NMEYEHOYHHKOB
(TMma JOOMMOM aKBapHYMHUCTAMH pHYYHH), a CHaApyXXH BCE 3TO 00pacTaso 3€JIEeHbIMH BOJOPOCIISIMH H
MaHo0aKTepHsAMH, HAa 3THX MaTrax cyllecTBoBana Oorartas dayHa OecrOo3BOHOUHBIX: B IANe€030€ - CXOJHEIE C
MHOTOHOXKaMH PACTUTENBLHOSIHBIE 3BTHKAPIHHOUIBI, TIOKE - paKooOpa3Hble H HACEKOMBIE,

[Tockonpky Bce GOTOCHHTERUPYIOLIME CTPYKTYPhl OBUIH COCPEIOTOUYEHbI Ha MOBEPXHOCTH 03epa (a AHO OBIIO K
TOMY K€ €Ille U 3aTeHeHO), TMIIONMMHHOH IOYTH Beerna Obul acPUKCHBIM M Oe3XKU3HEHHBIM, a 03epa JIerKo
9BTpoHUIpoBaTHCh. OIHAKO B HEIIOCPEACTBEHHON OIM30CTH OT IJIABAIOLIEr0 MaTa KOHUEHTpaUHs KHCIOopoaa B
BOJIc MOrjia ObITb OUEHb BbLICOKA; BO3MOXHO, UMEHHO 3TUM OOBSACHACTCS MPUCYTCTBUE B CoOcTaBe dayHbl
3BTPOGHBIX (CY/A 10 COCTaBY OTJIOJKEHHH ) ME3030MCKHX 03ep MeJ0ro psija rpyIi HACEKOMBIX, SBISIOIIAXCS HBIHE
peodunamu (obuTtaTensiMi ObICTPLIX, OOraThIX KHCIOPOIOM peK M pydbeB). KpoMe Toro, B cocraBe »TUX (dayH
KOMOMHHPYIOTCSA KAaK IIPECHOBOIHbIE (HOPMbI, UMEIOIIKE AANTAUUN K BOZHOMY 00pa3y )KM3HH, TaK U HA3EMHbIE
(xoTopble MOIJIKH "XOJIUTH NENIKOM" M0 MOBEPXHOCTH IU1aBAIOIIero MaTta). JTH UMEeBIIHe OrpoMHYIo Ouomaccy U
Oorarble )KUBOTHBIM OelIKOM "IIaBy4yHe OCTPOBA" MOTJIM COCTaBISATh OCHOBY ITMTAHUSA JIJISI MHOTHX ITO3BOHOYHBIX,
BKJIIOYAsE U JIHHO3aBpOB. OKOHUYATEIbHO SKOCHCTEMBI TAaKOro THIA HCYE3JM JIMIIL B KaifHO30€, Korja Ha JHE
BOJIOEMOB BO3HUKJIH 3apOCIIH MOTPYKEHHbIX MAKpOQUTOB U3 IIOKPHITOCEMEHHBIX (THIA 5JI0JIEH), PE3KO
VBEJIMYUBIIKE pazHooOpa3He W YCTOMYHUBOCTH ITPECHOBOAHBIX A3KocHcTeM. JTo W gano A.l. IlomomapeHko
OCHOBaHME pa3JeJIUTh BCKO UCTOPHIO KOHTHHEHTATBHBIX BOJOEMOB Ha JBa NMPUHIMIIMATIBHBIX dTala: MEePBBIH - OT
TOKeMOpHA 10 CepeIMHBI MajieoreHa (KOorja OCHOBHBIMU MPOAYIEHTAaMHM ObLTH MaThl, CliepBa MPUKPEIUICHHBIE,
3aTeM - IUIABAIOIIKE), @ BTOPOH - OT CEpeIMHbI MAIEOreHa AOHbIHE (KOTa 3Ty poOjib CTAIM UIPATh NOTPYKEHHbIE
MaKpoduThI).

10. IBoonIHA HA3EMHBIX MMO3BOHOYHBIX (1): HO3AHMH MaI€030i - pAaHHHH Me3030H. AHAMHHHM H AMHHOTBL
ABe TMHUH AMHHOT - TepoMop¢dHas u 3aspomopdHasn.

MBI ¢ BaMHM paccTaliCh ¢ CaMbIMH TI€PBBIMHM TETPANlOJaMH (JI€BOHCKOH HXTHOCTETOH M POJCTBEHHBIMU el
dbopmamu) koraa Te... UyTth ObUTo He ckaszan: "Jlenanu mepBbie 1Ard Mo ¢yime'", HO HET - Mbl BeJlb TETIEPb 3HAEM,
YTO CYyILIeCTBa Te ObUIH YHCTO BOAHBIMH... CKakeM Tydille Tak, 6onee ocTopokHo: "Tlonyyuin NpUHIHITHATHHYIO
BO3MOXHOCTH NEPHOJAHUECKH MMOKHUIATh BOAHYIO cpeay”. Jla ¥ 4yTo OHH, COOCTBEHHO IrOBOPS, MOIJIH Obl HAMTH HA
TOH Cylle - KpOME IEpErpy30K H3-332 MHOTOKPATHOTO YBEJIMYEHHS COOCTBEHHOrO Beca, TEIUIOBOrO yrapa na
CMEpTOHOCHOTO 00e3BoXHBaHUA opraHuszma?.. [luumy? Kakyro numnry - B IeBOHCKOM-TO nepuoae? B obuiem, B
JICBOHE TICNIEHATIPABIEHHbIN "BbIX0J Ha Ccyuly” ObU1 Obl MaXKe HE aBAHTIOPOH, a YEM-TO TIO pa3zpsAly MAa3zoXH3Ma.
EcTh maTHIIaas KOHEYHOCTb, MO3BOJSIOIASA IPH HEOOXOJMMOCTH MEPETOJI3TH U3 COBCEM YiKe MepecoXIned TyxKH
B HE COBCEM MMEPECOXLIYIO - H JIATHO...

Curyanus NpHHIMIHATHGHO HW3MEHHJAch ¢ Hayana kapOOHa, KOrja B yiKe€ 3HAaKOMBIX HaM 'Jecax-Bojgoemax”
BO3HHUKJA Ooraras dayHa U3 aMOUOHOTHUECKHX U HA3eMHBIX WIEHHCTOHOTHX - IayKooOpa3Hble, MHOTOHOXKH, a
IIOTOM H HaceKOMBIE: 3a 3TOT pecypc yxke cTouno nodoporbes. Cpenn kapOOHOBBIX aMbUOHH IOSBISIOTCS
Hebonbline (MeHee 1 M), IOXOXKHE HA COBPEMEHHbLIX CallaMaHJIp AHTPAKO3aBpbl, HMEIOIIHE HECOMHEHHbIE
IIPHCIIOCOOIeHHS K HA3eMHOM JKH3HH U SBHO OPHEHTHPOBAHHbBIE HA THTaHUe OSCIIO3BOHOYHBIMHE (a He PRIOOH - Kak
ux Oollee KpyIHBIE POJACTBCHHHKH). MMeHHO aHTpako3aBpoB cUHTAIOT MpelkaMH pentuinuil [49]; mepsele
penTHINM - KapOOHOBBIC KAIITOPUHMIBI - HATIOMUHAJIM [0 BHELIHEMY BHIY KPYMHBIX SIICPHUII, IPHUYEM, CYISA IO



CTPOCHHIO HX YEJIIOCTHOTO ariapara, OHH CIelIIHaTH3HPOBATHCh HMEHHO HAa TUTAHHH HAaCEKOMBIMH. Bripouem, He
Oyzem 3aberaTh BIEPEI.

UeM OODBACHUTH MTOTOBBIM 3BONIONMHOHHBIA Heycnex amduOuit? Bemp 3TOT kimacc mporBeTan TOJNBKO B
KapOOHOBOM IepHo/Ie (PHYEM - TOJHKO Ha TEPPUTOPHU TOTJAIIHUX TPOIIHKOB, B EBpaMepun: HH B AHrapue, HH
B ['oHBaHE 1O CHIO NTOPY HE HAWIEHO HH €IMHOM KOCTOUKH KapOoHOBOro Bozpacta [S0]), koraa y Hero He ObIIO
KOHKYPEHTOB; BO BCE )K€ OCTaJbHBIC BPEMEHA OHH 3aHUMAIH CyTy00 IOJUHHEHHOE IIOJIOKECHUE B IKOCHCTEMAX -
KaK Ha3€MHbIX, TaK B IpecHOBOHBIX. Cyas mo Bcemy, ampuOuii cryduna maxe He obaHraTHas CBsi3b C BOJOH (OHH
He BBIpabOTanM siflia ¥ pa3MHOKAIOTCS MKPOH), a HEUCIIPAaBUMOE HECOBEPIIEHCTBO HX JBIXaTeThbHOW CHUCTEMBI,
NpeAONpPEACTIUBILES LENIYIO LENb NPEHENPHATHEHIINX aHaTOMO-(DU3HOJIOTHUECKHX cleAcTBUl. JlaBalite Mo
TOPATKY.

M3 xypca 3000THH Bbl JODKHBI IOMHHTb, YTO JIATYIIKA HE HMeeT HH pedep, HH nuadparmbl. [TosTomMy OHA - B
OTJIHYHE OT HAC - HECIOCOOHA JeJaTh BJOX, YBEJIHUYHBAasSs 00BEM 3aMKHYTOH TPYIHOH IMOJIOCTH, H BBIHY)KIECHA
HarHeTaTh BO3AYX B JIETKHE KpalHE HECOBEPLICHHBIM CIIOCOOOM: HabHpaTh €ro B pOTOBYIO MOJIOCTh, 3aMBIKATh €€,
a 1MoToM "TpOTNIAaThIBAThL" BO3AYX, MOJAHHMASA JHO POTOBOM MOJIOCTH M cOKpamas ee oObem. Mrak, merounoe
JbIxaHue y aMm@uOuit pa3zBuTo cnado.

CnabocTh JIETOYHOTO JIBIXaHHS HE MO3BOJIsIeT aMHOUAM 0CBOOOIUTH OT JIbIXaTeNbHbIX (QYHKIMH KoxKy. OO 3TOM
OOBIYHO YIIOMHUHAIOT B TOH CBS3H, YTO 3€MHOBO/HBIE JIOJIDKHBI BCETJA COXPAHATH MOKPOBBI BIAXHBIMHU (HMEHHO B
3TOH BIIare W PAcTBOPSETCH BO3YIIHBIA KHCIOPOJ, "BCAachIBaeMbIH" 3aTeM Koxkeil), a MOTOMY OHH HaBcerja
IIPUKOBAaHbl K BOJE. JTO BEPHO - OJHAKO 3TO emle mondeapl. Xyxe Apyroe: He OCBOOOIUB OT JbIXATEIbHBIX
(YHKITHH KOXY, HEBO3MOXHO H30IHPOBATh APYT OT Apyra OONbIION H Maliblif KpYTH KpOBOOOpAIIEHUS H OTACITUTh
BEHO3HYIO KpPOBb OT apTepuaibHON. llosiBreHue Jerkux y TeTpamoj MpHUBENo K BO3HHKHOBEHHIO ABYX KPYIOB
KpOBOOOpAIlleHHsI; [IPH 3TOM IIpaBas CTOpPOHA cepjlla CTAHOBHUTCA "BEHO3HOM", a yeBas - "aprepuanpHOH'. Y
amMpuOuil cepale TpeXkaMepHOe - [JBa IpeacepIus M KeIyJoyek; Yy penTuauit - ¢opmanpHO! - TOXe
TPEXKAMEPHOE, HO B JKENYJOYKE BO3HUKAET HEMONHAS MTPOJOIbHAS TIEPETOPOIKA, IESIIas €ro Ha "BEHO3HYI" U
"apTepHaibHYIO" TIONOBHHEL B Xonme AanmbHelIIed SBONMIOLHH TMEPeropojika CTAaHOBHTCA IOJHOM, a cepaue -
YeThIPeXKaMEPHBIM (XOTH Yy KPOKOJTHUIOB ¢ NTHIIAMH H Y MIEKOIHUTAIOIIHX 3TO IPOHUCXOJUT TMO-pas’HoOMy). Y
aMpuOuil ke KHUCIOPOJ MPUHOCAT B CEp/le BEHbI, HAYIIHE HE TOJBKO OT JIETKHX (Mallblif KpyTr) HO H OT KOXKH
(OONBIIOH KPYT), H IOTOMY CO3/1aBaTh KAKYIO-THOO MEPEropoIKy MEXY MPAaBOH H JICBOH IMOJTOBHHAMH KEITy 104Ka
OeccMBICTIEHHO, a KpOBb B cepjlle Bcerja OyleT cMellaHHOW - apTepuanbHO-BeHO3HOW. [loka ke KpoBb He
pasziesieHa Ha apTEpHAIBHYIO H BEHO3HYIO, YPOBEHb 3HEPreTHYECKOro oOMeHa opraHus3Ma OyJeT IPHHLHIIHATBHO
HEBBICOKHM. K TOMY € TpH MOCTOSHHO BIAXKHBIX MOKPOBAX JI000€ TMOBLIIIEHHE TEMIIEPATYPHI TeIa OYIET TYT Ke
CBOJIUTHCA HAa HET 3a CYET IMOBEPXHOCTHOTO HCIIAPEHHS - TEePMHYECKOe OXTaXJeHue. Bce 3TO MONHOCTHIO
3aKpbiBaeT aMOUOMAM MyTh K JIOCTHXKEHUIO MOOBIX BapHaHTOB »HA0TepMHH ("TemmokpoBHocTH") [S1] - ¢
IIOHSTHBIMU 3BOJIIOIIMOUHBIMH IOCIIEACTBHAMH.

M3-3a emuHCTBEHHO AOCTynmHOro sl aMpuoOmil crnocoba wamoiiHeHHs JeTkuX ('mporiareiBanus” Bo3AyXa -
TYJISIpHOE JbIXanHe) HeoOXOTUMO COXPauATh "MOAYETIOCTHONH Hacoc", MOJHHMAIONMH M OoIycKaromui amuo
poToBoii nonoctH. Pasmelienne mocnemHero Tpedyer coBepueHHO crnenubudeckoit ('narynrausei”) Gopmbl
yepena - O4YeHb MIMPOKOH U MpHIUTOCHYTOH. [Ipu 3TOM dYemntocTHas MycKynaTypa OKa3biBaeTCs pa3MeElIeHHOH
KpaifHe HEBBIFOJHBIM 00pa3OM: €€ MOXKHO IMOJICOCTUHHTD JIUIIb K CAMOMY YEJIIOCTHOMY CYCTaBY, € 3aJIHEH €ro
CTOPOHBI; MOJIYYaIOIHiicss B pe3ysibTaTe pbluar OyjeT kpaiine uedddekTHBeH - BCe paBHO, KaK €CJU OBl MBI
3aTBOPSIT JIBEPh, YIHpPasich He B PYUKy, a OKOJIO MeTesb. /(s Toro, 4ToObl pa3BHBaTh MPU ITOMOLUH TaKUX
YEFOCTEH CKOb-HHOY Ib TPHITHYHbBIE YCHIIHSA, IPHXOIUTCA HapallHBaTh 00BbEM YeIFOCTHOM MYCKYJIATypbl; B HTOIE
3Ta MYCKyJlaTypa 3auuMaeT MPaKTHYECKH BCE IIPOCTPAHCTRBO Yepera, MOMPOCTy He OCTaBIIAA MeCTa JIIS MO3TOBO
kopodxu. To ecth amubuu - cyiiecTsa NMPUHIMIIMATILHO "0€3MO3TIbIe”, H 3TO 3aKPBIBAET UM MYThH K CJIOJKHBIM
(hopMaM moBeeHHS.

Orcroa IOHATHO, KakK clielyeT OOpOThCs (B IBOJIFOLMOHHOM CMBICTIE) CO BCEM ITHM KOMILIEKCOM HETPHATHOCTEH:
HaJ0 PaJAMKIBHO [IEPECTPOUTD AbIXaTeNbUYIO cucTeMy. MMenno ananus3upys nepexona oT aMpuOuil K penTUIHSM,



H.H. Hopnauckuii (1977) BbLABHHYN CBOM HpPHUHIMI KJIIOUYEBOrO apomMopdo3a - W3MEHEeHHEe B OJHOH cucreme
OpraHoB, Bejylllee K 11eJI0My Kackaay I10cae10BaTeNbHbIX IIPOTPECCUBHBIX MEPECTPOEK BCEro OpraHu3Ma.

JlocTarouHO HanaguTh HOPMANIbHOE JIETOYHOE JbIXaHHe (IIyTeM H3MeHeHHs o0beMa IpyIdHOH MolocTH), Kak
IIPUBE/IEHHBIE BBIIIE LIETOYKH HAUHHAIOT "pacKpy4HBaThCs B OOpPaTHYIO CTOPOHY. YOpaB "Moo 4emocTHOM Hacoc”,
MBI MOXEM CJIeNlaTh Yepel BBICOKUM M Y3KHUM, ITOJBECTH JKEBATENbHYIO MYCKYJIATypy K YelNIOCTH He €33y, a
cBepxy (KakK y Hac ¢ BaMHU), YMEHBIIIUTS - 3a CUET yIyUIleHHUS phlyara - ee 00beM U 0TaTh OCBOOOUBIIEECS MECTO
IoJ "MO3ru"; KpoMe TOro, Takoe pPaclONIOKEHHE MKEBATEJBHBIX MBI IIO3BOJIMT B JaibHeHIIeM HE TOIBKO
YIEPKHUBATb CXBAYCHHYIO N0OBIMY, HO M MEPEKEBbIBATL MULLY (PHCYHOK 37). OCBOOONHB KOKY OT JbIXaTEeJIbHbIX
GbyHKUMH, MBI [IOTyJaeM BO3MOXKHOCTh pa3/ieIuTh KPYTH KpPOBOOOpAleHHs B Pe3KO HHTCHCHGHIHPOBAThH OOMEH
BEILUECTB. DTH HHXXCHEPHbIE PELICHUS BIIOIHE OJHO3HAUHBI, PaBHO KaK M HEOOXOJUMOCTh OJIETh UKPUHKY 0COOOH
000JI0UKOH - aMHUOHOM, KaK Obl CO3JAIOUICH /115 3apo/ibliia MAJIEHbKHIA HCKYCCTBEHHbIH BOJOEM M ACJIAIOLIHM
€ro pa3BUTHE HE3aBHCHMBIM OT BOJHOH cpeabl; OTciofa (yHIaMEHTANbHOE pa3feleHHe MO3BOHOUHBIX Ha
"MpUKOBaHHbIX K Boje" aHaMHuil (pbld ¥ amMdubmii), © "UCTUHHO CYXONYTHBIX" aMHHMOT - PENTHIHH, NTHI] H
MJIEKOIIMTAIOIMX). A BOT Jaibllle HAYMHAETCS HHTepeCHeHIITHH YBOJIIOIMOHHEII BEIOOp, KOT1a BAPHAHTOB - J1Ba, B
00OHX €CTh CBOH IITIFOCHI H CBOH MHHYCBI.
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PUCYHOK 37. PacrionokeHne xeBateTbHoi MycCKynaTypel nabupuntonoHTa Ichthyostega (a) u mpUMUTHBHOM
KanTopuHoMopHoii perntunuu Paleothyrus (6).

['maBHas npobneMa, KOTOPYIO HaM TPEJCTOUT PeIIaTh Tereph, KOT/Ia OCYINECTBIEH HACTOSAIIMN BRIXO/ Ha CYINY -
3TO SKOHOMMS BOAbl. BO3HMKAET BOMPOC: Kak HaMm ObITh C KOXEH, AOCTaBLIEHCS B HACIEACTBO OT am(ubwuii -
MATKOM M BIXHOH, Ooraroi xenezamu? MOXKHO €€ TOIHOCTBHIO 3aH30JHMPOBaTh, CO37aB HA TOBEPXHOCTH
BOJIOHETIPOHHUIIAEMBI POrOBOM CIIOM - a MOXHO JIMIOb MOJUMHUIUPOBATH, COXPAaHUB €€ OCHOBHBIE
XapaKTepUCTUKHU; of0a pelleHus BIONHE peallu3yeMbl, M KaiJoe W3 HHUX BiedYeT 3a coDOI0 IEeNylo Memb
(U3HONOrHYECKUX CIIEICTBHH.

Co3/1aB CyXyIO KOXY C POTOBBIM IOKPBITHEM, MbI CBOJHM K MHHHMYMY IOTEPH BIIATH: OPraHH3M CTAHOBHUTCS
TPaKTHYECKH HE3ABHCHMBIM OT BHEIIHUX HMCTOYHHKOB BOJbI (Kak oJeThle B "MYCTHIHHBIE CKadauapel’ repou
danTacTHyeckoro pomana "Jliona"). OqHako 3a y1o0CTBO Ha/O IIATHUTE.

Bo-nepBbix, HEOOXOMUMO TIEPECTPOUTHh BBIICTUTENbHYIO cHcTeMy. [louku amdubuit ¢GyHKIHOHATBHO HE
OTJIHYAIOTCA OT PHIOBUX H MPETHAZHAYEHBI JITISA BHIBEACHUS U3 OpraHnu3Ma H30bITKa BOAB! (KOTOPYIO TOT MTOCTOSTHHO
"HacachIBaeT" 3a CYET OCMOCa W3 TMIOTOHUYECKOU BHelnHeH cpeapl). [IpobieMa yaaneHus KOHEYHOTO MPOJIYKTa
benkoBoro oOMeHa - BecbMa TOKCHYHOW MoueBuHBI CO(NH2)2 - pemiaercs B 3TOM cily4ae 3NMEMEHTApHO: €€
IIPOCTO PACTBOPSIIOT B BOJISHOM TTOTOKE, KOTOPBIM TaK W TaK MOCTOSHHO "TEYeT CKBO3b Oopranu3Mm”. MHoe neno -
KOIJId Mbl HAYHHAEM >KOHOMHTDH BOJY, MOTPeOIss ee 0 MHHEMYMY; JIECKO CO3/1aTh KAHAIH3AIHIO B HACEJIEHHOM
IIYHKTE, CTOAIEM Ha PeKe, a YTO JienaTh, €CIH B TBOEM pPACIOPSCHWH JIMILIL apTe3uaHckuil xomomen? Torna
"IMOYKH BbIBEJICHUA" HEOOXOMUMO 3aMEHUTH HA "TIOYKH COepexKEHHs", MPU3BAHHBIE BBIBOJUTH BO BHEIIHIOIO CPEAY
KaK MOYKHO MEHbIIIe BOJBI. [IpH 3TOM IPHUXOIUTCH MEHATHh KOHEUHBIH MPOYKT OeIKOBOTO 00MEHa ¢ MOYEBHHBI HA
MEHEE TOKCHYHYIO MOYEBYIO KHUCIOTY - & 3TOT JIOTIONHUTEIBHBIA "TeXHOMOTHUSCKHH ITHKI" BeChbMa 3HEPTOEMOK
[52].

Bo-Bropeix (M 3TO maxe Ooree BaXHO), cyxas, JHINEHHAs JKeNe3 Koxa co3fgaeT OOJbIIHEe TPYIHOCTH ¢
TePMOPETYIIAIHEH - a IIPU J)KU3HH Ha CyILIe, [Jie OObIYHBI pe3KHe TeMIlepaTypHble Meperabl, 3Ta IpodieMa oqHa U3
BakHEHIUX. [IpH rOIBIX, OPOTOBEBIIMX [TOKPOBAX PABHO 3aTPYIHEHBI U TEIIOU30ALMS (B XONO/), U TEILIOCOpOC
(B kapy) - HOTOMY JUIS 3TOH 3BOJIIOIHOHHOW JHMHHH TYTh K JOCTHXXEHHIO TOMOHOTepMuu (TOAICPKAHHIO



HOCTOHHHOfI, HE3aBHCHMOM OT BHEIIHEH Cpe€abl TEMIICPATYPbI Tena) €CJIM H HE 3aKpbIT IOJHOCTBIO, TO OYCHDb
CHJIbHO 3aTPpYAHCH.

Ecnu »xe Mbl pelliuM He THATbLCS 34 KOHOMHEH BOJbI H OCTABUM KOXY JKEJIE€3HCTOH, HE OPOTOBEBLICH, TO Hepes
HAMH OTKPOETCS. MHOXKECTBO HOBBIX BO3MOJKHOCTEH. DTH KOXKHBIE JKeJe3bl MOYKHO IIpeoOpa3oBaTh B caMble
pa3Ho0Opa3Hble CTPYKTYpbl. MOXKHO IIPEeBPAaTHTh HX B BOJOCKH, BBIIOTHSAIOMIHE Ocsi3aTelbHble QPyHKINY, a clleNlaB
3TH BOJIOCKH JOCTAaTOYHO T'YCTBIMH, CO3JaTh TEIJIOH30JMPYIOIIHH IMOKPOB - IIepcTb. MOXHO IpeBpaTHTh UX
JOTIOJIHUTETIbHbIM OpraH BbIACTICHHS - MOTOBbIE JKEIE3bl, KOTOPbIE SABISAIOTCS €IIE H TEPMOPEryJIsATOpoM (IIOT,
HCnapsisich, OXJIaXKAaeT OBEPXHOCTh Tella); MOJKHO, HAKOHEI, H3MEHHTh COCTaB MX BBLIEIECHHH, NpPEeBpaTHB 3TH
)KEIIe3bl B MJICUHBIE, H BBIKAPMIIHBATh ¢ HX IIOMOILIBIO AeTeHblleH. Kak nmerko BuAers, B 3TOH 3BOITIOLNMOHHOH
JIMHHH, C €€ TePMOPETYIATOPHbIMH BO3MOXHOCTAMH, MOSBICHHE TOMOHOTEPMHH MPOCTO-TAKH HAIIPALLHUBACTCS -
Jla Tak OHO M OblIO Ha camMoM Jene. [lpaBaa, o cTeneHy 3aBUCHMOCTH OT HCTOYHHMKOB BOJBI 3TH CyIlecTBa OYIyT
HE CITMLIKOM IPEBOCXOAUTh aM($UOUH - HO Be/lb 3a BCE B 3TOM MHPE IIPUXOUTCS IIATHT... A C JIPyroif CTOPOHBI -
pa3 y>X BHYTPEHHSSI Cpejla Halllero OpraHHu3Ma Bce paBHO OyJieT CyIecTBOBaTh Kak OBl B MMOCTOSIHHOM BOISTHOM
TOKe, HET HY>K/Ibl PaJHKAJILHO MepecTpanBaTh IOYKH HA "BOAOCOECPETAIOILYIO TEXHOIOTHIO" H BOSHUTBCH CO CMEHOH
KOHEYHOTO MPOAYKTa a30THOro o0OMeHa!

Uro e 310 32 "IBe 3BOMIOLUHOHHBIE JTHHUU"? Tpa HIMOHHBIA B3I HA IBOIOLHIO PENTUIMH - OH U IOHBIHE
OTpa)XeH BO MHOTMX YyUeOHHMKax - IPENIONaraeT, 4To OT KaKHX-TO AHTPaK03aBpOB (3[€Ch 4YacTO ITOMHHAKOT
CEHMYpPHIO, UMEBIIYIO YK€ PENTHIMHHOE CTPOCHHE HYENMIOCTH M TPYJHOH KIETKH, MPUrOAHOM Uit pedepHOoro
JBIXaHHS, HO ellle He pacCTaBIIYIOCS ¢ BOJIOH - JIMYMHKH €€ TaK M OCTaBallUCh "TOIOBAaCTHKAMH' ¢ HApYKHBIMH
)aOpaMH) MPOUCXOAUT HEKHil THHoTeTHHeckHil "oOmuMiH Mpenok IpecMBIKaromMxcs”, KoTopulid obmanaer yxke
BCeM HAOOPOM peNTHIHHHBIX MPH3HAKOB (BOJOHETTPOHUIIAEMON KOXKEH, moukaMu cOepexeHus | T.1.). OT Hero-t1o
U OepyT Hayalo OCHOBHBIE JBONIOLMOHHBIE BETBM 3TOr0 Kjacca - aHAICHIbl, CHUHANCHOBI IUAlCHUObl H
3BpHANCUABl; OJTHM TIpylNNaM 3a4acTyi0 IMpHAAl0T  CTaTyc
nojakiIaccoB. OHU BBUICIICHBl HA OCHOBE TOT'O, KAKHM CIIOCOOOM B
KaX/IOM H3 HHUX TpaHCHOPMHPOBAICS HCXOAHbIH CTETabHBIN
(KpbllIEBUIHBI) uepen T1abupuTONOHTOB (PUCYHOK 38). Y aHancup
(cro1a OTHOCSITCS 4Yepenaxd v psj BIMEPLUMX TpYII, HalpuMmep,
napeiaszaBpbl) COXpaHAETCHd HCXOJHBIM THI 4Yepena - MacCHBHBIH,
JUIIEHHBIH 00JIerYalonMX KOHCTPYKITHIO OTBEPCTUH. Y CHHAIICH] -
"3Bepo0oOpa3HbIX AllepoB” , 4bH 3yObl ObLH AH(GhEpeHIHPOBAHEI
no dopme u QyHkunaM (menukozaBpoB W 0Gojee NPOABHHYTHIX
TEpancuz,  KOTOPBIX  TPaJMLUMOHHO  CYHTAIOT  NPENKAMH
MJIEKOIIMTAIONIMX) BO3HMKAaeT OIHO BHCOYHOE OKHO, OT KpaeB
KOTOpPOTO  OTXOJSAT  4YeIIOCTHBIE  MBIIIBl, M  BO3HHKAET
eMHCTBEHHAas CKyJIoBas Jyra. Y [HalCHJ e BHCOYHBIX OKOH
BO3HHUKAET J[Ba, H COOTBETCTBEHHO, JIBE€ CKYJIOBBIX JYTH - BEPXHSIS U
HIDKHAS, K OTOH IPyINIe NMPHHALICKAT OOJIBUIMHCTBO PENTHIIHH,
KaK COBPEMEHHBIX (ALIEPHIIBI CO 3MEAMM, FaTTEPUH ¥ KPOKOJHUIBI),
Tak M BBIMEPLUUX (JAHHO3aBpHI, NTepo3aBpsl). K 3Bpuancugam
OTHOCAT HECKOTBKO BBIMEPLUUX MOPCKHX TIpYIN (MXTHO3aBPOB,
MJI€3H03aBPOB U POJICTBEHHBIX UM HOTO3aBpOB U MIAKOJOHTOB); UX
yepena UMEIOT €JHHCTBEHHOE BUCOYHOE OKHO, HO 00Opa3zyeTcsi OHO
UHBIM 00pa3oM, yeM y cuHarcug [53]. Heobxoaumo 3aMeTuTh, 4To
qepena MIICKONUTAIOMIUX W TNTHI[ MOTYT OBITH OTHECEHHBI K,
COOTBETCTBEHHO, CHHAIICHJIHOMY M JHAlCHOHOMY THIIAM - 4TO
OTpakaeT IPOUCXOKACHHE ITHX BBICILIUX TETPAIo.

PUCYHOK 38. (a) - PogocnoBHoe apeBo penTHivi (B OCHOBAHHHM COOTBETCTBYIOLIMX BETBEH - CXEMATHUECKH
1300paKeHHbIEe TUIBI Yepena); (0) - MPOUCXOKICHHUE YETHIPEX TUIOB Yepena.



Onnako eme B cepennHe npormwtoro Bexka 1. 'ekcon, npyr u crnogsmwkuuk Y. JlapBruHa, IpoBes aHaTOMHYECKOE
CpaBHEHME YeThIpeX KJIAcCOB TeTpamoj, Jadbl yCTaHOBHUTH - KTO YbHM IIpelKoM sBisercd. ['mybokoe cxoncTBo
ITHI H PENTUINAH yiKe B Te BpeMeHa He BBI3BIBATO OCOOBIX COMHEHHIi; KOT/Ia TOBOPAT, UTO "IITHIIBI - BCETO JIHIIb
IpOJBHHYTAs! H CHIBHO CMEelMaTM3MpOBaHHas IPyIIa PeNTHINH", 3T0, B 00IEM H LIETIOM, COOTBETCTBYET HCTHHE.
[excrmu, onHako, oOpaTWl BHHMAHHE M HA KyJda MEHEE OYECBHMJHOE, HO BECbMA CYIIECTBEHHOE CXOJCTBO
MJIEKONUTAIOMMX (MamMMmanuif) ¢ am¢ubusamu. CXoAcTBO 3TO OH BHJEN B CTPOCHHH KOXH - MATKod u Ooratoit
JKeJe3aMH, MOYEK, BBIIEJIAIOIMX MOYEBHHY (Y PENTHIMH C ITHIAMH MOYKH BBIIEJIAIOT MOUYEBYIO KHCIIOTY), U B
HAJTMYMH JBYX 3aTBUIOYHBIX MBIIIEIKOB, KOTOPBIMH HEpell COUIEHsieTCS ¢ IMO3BOMOYHHKOM (Y PpenTHUIui c
NTHIAMH - 0AuH). CaMbIMH CEpbe3HBIMH, OJIHAKO, ['eKCIM Cuen pa3nu4ms B CTPOCHUHM KPOBEHOCHOH CHCTEMBIL: Y
aM(uOUIt UMEIOTCS JBE YW aOpTHI - IIpaBasi ¥ JleBasi, y PeNTHINH U NITHIl COXpaHIeTCs TONBKO IIpaBas Iyra, a y
MJIEKOIIMTAIOIUX - TOJIBKO JieBasi. 1o ecTh - "BBIBECTH" MaMMaJbHYI0 KPOBEHOCHYIO CHCTEMY M3 PENTHJIMHHON
(rme meBas ayra yke€ peAylLHpOBaHa) NMPHHUHIIHAIBHO HEBO3MOXHO. Ha 3TOM OCHOBaHHMHM OH 3aKIHOYWI, YTO
IpeAKaMH MJICKONUTAIOIIHX HE MOIYT OBbITh PeNTHIMHM - MO KpaiHeH Mepe, HbIHE XUBYIIME, - H MaMMAalHH
JIOIIHBI BECTH CBOE MPOUCXOKICHHUE MPAMO OT ampuOuii.

Tax BoT, mo HauboJee COBPEeMEHHBIM IIPEJACTABICHUSM (OHH, KaK 4HacTo OBIBaeT B HayKe, MOTYT CUYHTAThCS
pa3sBUTHEM HAa HOBOM YPOBHE B3[JIAA0B ['ekcnm), B HECKONBKMX (MHHHUMYM - B JIBYX) JBOJIIOLHMOHHBIX JTHHHAX
aMmbuOuii He3aBUCHMO BhIpaboTancs CHHIpOM [54] penTHIMHHBIX MPHU3HAKOB M ObUI JOCTUTHYT PENTHIHIHHBIHA
ypOBeHb opraHm3anmu. To ecTh "penmTwnumu" - 93TO Kareropus He BEPTHKATBHOHW, a TOPHU30HTAIBHOMN
KJIacCU(HUKAIMK; 5TO HE TAKCOH, YIECHBI KOTOPOIO CBA3aHHBl €JMHCTBOM IIPOMCXOMKICHHA, a T'paja - YPOBEHb
OpraHM3alliy, JAOCTUTaeMblid TeTpanojamMu MpH yTepe HMW OONUraTHOHW CBS3W € BomoH (pucyHok 39).
CyniecTBoBaHHE BYX HE3aBHCHMBIX 3BOJIIOLMOHHBIX BETBEH aMHHOT - TepoMOpdHOii (OT rpedeckoro "TepuoH" -
3Beph) U 3aBpoMoptHOii (0T "3aypoc” - f11ep), pa3olUleIuXcs ele Ha ypoBHe aMpuOuii 1 BeHYaeMbIX: TiepBas -
MJIEKOIIUTAIOIIMMH, a BTOpas - THIAMH ¥ JUHO3aBpaMH, cefdac NpakTHUeCKH obuenpusHano [535]. CobcTBeHHO
TOBOPS, BCS TPEXCOTMWIIHOHONETHSS MCTOPUS HAa3eMHBIX TeTparo]] - 3TO HUCTOPUS COCTA3aHHs TepoMopdoB ¢

3aBPOMOp(aMH, [71€ BOMOLUHOHHBIH YCIIEX COMIYyTCTBOBAJ TO OJIHUM, TO

JApYTUM.

PUCYHOK 39. OO6o0uweHHsle cXeMBl  (PHIIOTEHHH  TeTparoj:
TpaauIlHOHHas (a) U coBpeMeHHas (0).

IlepBpIMH TakOTO ycmexa A0OHIHCH TepoMopdbl. [losiBHBLIHECS elne B
o37HeM KapOOHE MeJIUKO3aBphI - YIHBUTEIIBHBIE CO3aHMsl, MHOTHE U3
KOTOPBIX UMeIH "mapyc” W3 OCTHCTBIX OTPOCTKOB IIO3BOHKOB (PUCYHOK
40, a) - cocraBisuiu B pauuedt mepMu 70% Bcex aMHHUOT. MOUIHBIC
KJIBIKA W HEMPONOPIMOHAIBHO OOJbINas T'0JI0BA CBUIETENLCTBYIOT O
TOM, YTO [IETHUKO3ABPbl ObUIH M3HAYAJIBHO OPUEHTHPOBAHBL HA MUTAHHUE KPYNMHOH 100bIYelt; OHH Obuld [IEpBLIMH
XUIIHBIME (B CMBICTE - MIOTOSAHBIMU, a HE HACEKOMOSIHBIMHM) HazeMHBIMU CyIlecTBaMH. TeM HHTepecHee To
00CTOSTENHCTBO, YTO MHOTHE IIETTUKO3aBPHI MIEPEXOAAT K PACTUTENHHOSTHOCTH - MEPBBIA ONBIT GUTOharuu cpeau
Ha3eMHbIX 103BOHOUHBIX! [ToceaHee - upe3BbiyaiHO Ba)KHO, HOO TehHUMT nmoTpeOuTenei pacTHTEILHONH MacChl B
KOHTHHEHTANBHBIX JKOCHCTEMaX JIODKeH ObIT K TOMY BpeMEeHH CTaTh IIPOCTO YTPOXKAIOIIHM.

Jleno B ToM, UTO ceifuac OCHOBHBIMH (hHTO(AraMHu Ha cyllle ABIAIOTCA HACEKOMbIE, HO MePBOHAYANILHO OHH, KaK
MBI TIOMHHM H3 MNpeABIAYIIEH TIaBbl, TOJBKO "CHHMAJIH CJIHUBKH' - MOTPeOJISTH OJHHU BBICOKOKaJOpUIHBIE
TEHEPATHBHbIE YAaCTH PACTEHWH (MbUIbLY M CeMe3a4aTku). B mepMu HacekoMble OCBOUIH MHTAHHE COKAMH
pacTeHUH, BhICACHIBAsA UX IPU IIOMOIIK X000TKA U3 MPOBOAANIMX IMYYKOB (LUKAIbI H POJCTBEHHBIE UM (hOPMBI U3
OTpfiZla IIONYXKECTKOKPBUIBIX), a TAKXKE IPEBECHHOH, yXe IOJBepriieics NMepBUYHOMY TpHOHOMY pPa3JOKCHHIO
(>KYKH), OJTHAKO ITHUTAThCS HU3KOKAJIOPHIHBIMH JKMBBIMM BETETATHBHBIMU TKAHSIMH pPAcTeHHH OHHM CTAal{ JIMIIb B
Me3030e. B kapbone (M maxe ele paHbIie, B A€BOHE) CYIIECTBOBAIH JAPYTHE NOTPEOUTENH ITOrO - MPAMO CKAXKEM,
He 0co00 IIpHBIEKATENHLHOIO - pecypca: KpYIHbIe ABYIIAPHOHOTHE MHOTOHOXKH; MMEHHO UMM, KaK CUHUTAOT,
OCTaBJIeHB! TIOTPLI3BI Ha HCKOIIAeMbIX THCThIX U3 Malle030HCKUX oTHoxkeHuH. [Tuk pazHooOpaszus U oOHIHs 3THX
YIEHUCTOHOTHX IIPUXOAUICSA Ha MO3MHMH KapOOH, a 3aTeM Bce OHH Oeccle/IHO MCYe3H (BO3MOXKHO, pa3felluB
CyIb0y THTraHTCKMX HACeKOMBIX - CM. MPEABIAYIIYIO TJIaBy), I3Ty-TO "BakaHCHIO" H 3allOJIHUIH IIepBBIC



03BOHOYHBIE-pHUTOdarn. MIMeHHO B paHHemepMcKUX "IeTHK03aBpOBBIX" COODIIECTBAX BIIEPBbIC CKJIAIBIBACTCS
HOpMAaJIbHOE JUIS COBPEMEHHOCTH YHCIIEHHOE COOTHOIICHHE MEKAY PACTHTEIbHOSIHBIMH U XHIITHUKAMH (10 TOTO
BCE TeTparobl ObUTH JTHOO PHIOOSTHBIMH, JINOO0 HACEKOMOSIIHBIMH - TO €CTh XHIITHHKAMH, KOHCYMEHTaMH BTOPOTO
TIOPA/IKA).

MsbI yXe TOBOPHJIIM O TOM, YTO AHATOMHUS TEpOMOPGHOB IMPOCTO-TAKM IMOATAIKMBAET MX K Pa3IHYHOTO poja
HBOJIOIIMOHHBIM JKCIIEPHMEHTaM C aKTHBHOI TepMmoperynsamuel. M xoTs menmko3aBpbl, €3 COMHEHHS, ObLIH
CYHIECTBAMH BIIOJIHE "XOIOJHOKPOBHBIMH" (IIOMKHJIOTEPMHBIMH) H MeETabOIHM3M HMENH elle THIHYHO
PENTHUIHHHBIN, IEPBBIE OIBITHI [10 YACTH TEMIIEPATYPHOrO KOHTPOJISA HAYAJIUCh Y)KE HA 3TOM YPOBHE. Y MHOTUX H3
HUX BO3HHKaeT "mapyc" - BBHICOKHE OCTHCTBIE OTPOCTKH II03BOHOYHHKA, 3aKJIIOUEHHBIE B €IUHYIO IIACTHHY H3
MATKHX TKaHel; B 00po3gax y OCHOBaHHMS OTPOCTKOB IIPOXOJAMIM KpyIIHble KpOBEHOCHBIE cocynbl. [lapyc,
HUMEIOLIMH OTPOMHYKO MOBEPXHOCTh IIPU MalioM OObeMe, CIYXKHJ, Kak CeH4yac CUHTaroT, Ui ObICTPOro
MOMJIOIICHHAS WM OTAAYH TEIIa TEIIOM; PacCueThl MOKa3ald, uTo 0co0b menuko3aspa Maccoi 200 kr ¢ mapycoM
HarpeBaerca ¢ 26° mo 32° 3a 80 muu - mpotuB 205 muu Oe3 mapyca. Ilo Bceil BHIUMOCTH, 3TO IIO3BOISIO
MeIMKO3aBpaM aKTHBH3UPOBATBCS 10 YTPaM 3HAUMUTEIBHO PaHbLIC JOOBIYH HJIM APYTHX XHITHUKOB CPAaBHHMOTO
pasMmepa; ¢ IPYro CTOPOHBI, OH MOl CIOCOOCTBOBaTH PAcCEMBaHMIO TEIUIA B IMOJYAEHHOE Bpems, odeperas
’KHBOTHOE OT Ileperpepa. XapaKTepHO, YTO [Iapyc BO3HHMKAJ KaK B XHIIHBIX, TAK U B PACTHTEIbHOAIHBIX IPYIIIax
IIEJIMKO3aBPOB - TO €CTh MHOTOKPAaTHO H HE3aBHCHMO; B JaTbHEHIIEM CXOIHBIE CTPYKTYPHI H3pEIKa MOSBIINCE Y
JMHO3aBPOB (ONATH-TAKM KAK Y XHIIHBIX - CIHHO3aBP, TaK U Y PACTHTEIBHOAIHBIX - CTET03aBp), OJHAKO B IIEJIOM
TaKoi criocod TepMOPETYIIALINH OKa3aicsl SBHO TYITHKOBBIM.

[To uHOMY permny 3Ty mpodieMy Oojiee TPOABHHYTHIE TEPOMOP(hBI U3 OTPsAIa TEPAIICH]I, TOSIBUBITHECS B TIO3[HEH
nepmu. Cpenu HUX OBUIM W ClNEUHATU3HPOBAHHBIE PACTHTENBHOSIHBIE (OPMBI - BpoJe JHLIMHOJOHTOB,
JIOCTHTABIIHMX pa3MepoB ObIKAa U UMEBIIHX BBICTYIIAIOIIHE "MOPKOBbIE" KIIBIKH B BEPXHEH YETHOCTH, U KPYITHbIE
XHUIITHUKY - TAKHE, KAaK TOPTOHOTICHbL, YEM-TO MTOX0XKHE Ha cadnme3yboro turpa (pucyHok 40, 6 u B). Emnte HenaBHO
BCEX HUX CUUTAIU MpocTo "suiepaMu” - HY, 3yObl TaM AudQepeHIMpoBaHbl, YKasd BaKHOCTh! - © HMEHHO B TaKOM
BHJIC OHU OOBIYHO M300pakeHbl B KHMXKKAX 110 TAICOHTOIOTHHU.

Ceffuac, o0jHAKO, MOJAralT, 4YTO IPOJBUHYTHIC TEPAICHbI
ropasfo 0omnee MOXOJMIH HAa MICKONHTAIOUIMX: JO0KA3aHO, YTO
OHH, B OTJIHYME OT POYHX PENTHIHH, HMEITH pa3BHTOE OOOHSIHMUE,
CIIOHHEBIE JKele3bl H JKecTkHe "ychl"-BHODHCEI - Ocsi3aTeNnbHbIe
BOJIOCKH Ha MopJe (3TO MOKHO YCTaHOBUTBH MCXOAS U3 TOTO, KaK
NPOXOJMIH MOBEPXHOCTHBIE KPOBEHOCHBIE COCYJbl 4epema), a
Takke "MaMMalibHOe" CTpOeHHEe MOSACOB KOHeYHOCTeH (00 3ToM -
YyTh HHXE). ITO OBUIM JOBONBHO "OAIIKOBHTEHIE" CO3JAHHS - HX
k03¢ dunueHT nedanuzanun (OTHOLICHUE Beca MO3Tra K BECy Tela)
3aMETHO BBIIE, 4YeM Yy COBPEMEHHBIX HM 3aBpOMOPHOB.
IlpeanonararoT, uTo MO ypOBHIO MeTaOOIM3Ma 3TH XKHBOTHBIC HE
yCTynaid  Haubonee  IMPHMHTHBHBIM  MIIEKONHTAIOLAM -
OJTHOTIPOXOAHBIM (YTKOHOC M €XHJHa); CyAst IO BCeMY, BBICIIHE
Teparncuipl OTKIAAbIBAIM sAHIa, a JeTeHbIIed BBIKApMIHBAIU
BBIICTICHHUAMH ~ CIIEUUAJbHBIX JKeJle3 - B TOYHOCTH, Kak
onHONpoXoauble. OHH OBUIH TOYTH HECOMHEHHO TTOKPBITHI
LIEPCTHIO (IIePCTh - 3TO HE UTO HHOE, Kak 'pacmnonsiiuecs” Ha
BCIO [OBEPXHOCTH Tela W CTaBUIME JOCTATOYHO IYCTBIMU
OCSI3aTeIIbHbIE BHOPHCHI) - a 3HAYHT, ObUIH TEIIOKPOBHBIMH:
HHA4e 3a4eM HYKEH TeIUTOU30Iupyouuit nokpos? [56] IMeHHO B
OJTHOHM W3 I'PYIII BBICIIHX TEPAICH/L - [HHOIOHTOB (pHCyHOK 40, I)
- Havaicsi B CJeYIOIeM, TPHAacoOBOM, II€pHOJE Tpoliecc,

Al

Ha3BaHHBIM "apajulenbHOM MaMManu3anuei” (cM. rnaBy 11) U npuBeAIHil B KOHEUHOM cUeTe K BO3HHKHOBEHHIO

HaACTOAIMUX MIICKOIINTAKOIIMX.



PUCYHOK 40. [laneosoiickue pentuiauu: TepoMopdsl (a-T) ¥ aHancuisl (A). (a) - XHUINHBIH MEeTHKOo3aBp
Dimetrodon, (6) - pacTutenbHOsAHBIA THUHHOAOHT Dicinodontus, (B) - ropronomnc Inostrancevia ("'caGne3yObiii
TUTp naneo3od”), (T) - ero yeper, (1) - NIPOABHHYTHIH LIMHOAOHT Dvinia prima ("mout miexonuratoee”), (1) -
nape#asasp.

A uTO e BTOpasd, 3aBpoMopdHast, BeTBb aMHHOT? OHH MOSBHIMCH B TOM )K€ MO3IHEM KapOOHE, 4TO B TepOMOpPPbI,
HO Ha IpPOTSKEHHHM BCEro majneo3os INpeOblBaid Ha BTOphIX poisx. [lpaBna, pacTuTeNnbHOAAHBIE AHATICHABI
napei3aBpbl (pucyHok 40, r) cTaiu 3aMETHBIM 3JI€MEHTOM MO3JIHENEPMCKUX SKOCHCTEM, HO B LEJIOM IpyIa
3aHHMAaeT SIBHO IIO{YMHEHHOE IIoNoXkeHHe... M BOT B Havanme Me30305 3aBpoMop(hbl OepyT peBaHIN - aa kakoi! Ha
IPOTSHKEHUH TpHAca TPEACTABHTENM TEPOMOPGHOH IIMHUM OKa3bIBAIOTCH BBITCCHCHHBIMH Ha TIYOOKYIO
neprGUpHIO SBOMOIIMOHHOMN CIIEHBL, a UX MECTa 3aHUMAIOT 3aBpPOMOp(bI-THAICH B (PUCYHOK 41); rmocneaHue K
TOMY >K€ OCBaHBAaIOT TaKHe HHUINM, KOTOpPHIE 10 CHX IOp aMHHOTaM Jake He CHHIIUCH - MOpe M BO3IYIITHOE
IPOCTPaHCTBO. TpHACOBBIH yIagoK TepoMOpdOB, COBCEM yXK OBLIO MOJOLISAIIHX K TOMY, YTOOBI IIPEBPAaTUTHCS B
MaMMaJIMH, ¥ BHE3aIHbIH pacuBeT "HACTOAIMMX HMIEPOB" - OJHA M3 CaMbIX MHTPHUTYIOTHMX 3arajok
naneoHTtonoruy; B.A. KpacuinoB ymauno HazBaln 3Ty CHTyalMiO 'Me3030HCKUM 3urizaroM”. YIIpOLIEHHBIE
OOBACHEHUS THIIA "HCCYIICHHS KIUMaTa" CMOTPATCA TYT aOCONIOTHO HEYOSAUTENIBHBIMHU - XOTS OBl IOTOMY, UTO
IIEpMBb OBIIa BpeMEHEM JlaXKe 0oJIce apHaHbIM, YeM TpHaC...

PUCYHOK 41. 3ameuwenue tepomopdoB 3aBpomopdhamu-
apxo3aBpaMH B TpHacoBbiX ¢ayHax. Ilpomecc men
napaulelbHo M cpead  ¢urodaroB  (3aMellicHHe
JULMHOMIOHTOB M PHHXO3aBPOB HA PACTHTEIbHOAIHBIX
JIUHO3aBPOB-3aBPOIOA), U CPEIH XHIUIHHKOB (3aMCUICHHE
IIUHO/IOHTOB Ha TEKOJOHTOB).

ITosBneHue B 3TO BpeMsi (Tpuac) LENOro psaaa MOPCKHX
IpyIN, D3BpHANCHI - JAel1b(PHUHONOAOOHBIX HXTHO3ABPOB,
OoJlee NOX0XKMX HA JIACTOHOIMX IJIE3HO3aBPOB (BCEM XOPOIIO
H3BECTHBI 27IACMO3aBPhI ¢ OYEHb JUTHHHOMH IIeei 1 MAJIEHBKOH
. TOJIOBOH - "3Mes, NpojeTasi CKBO3b 4yepenaxy', HO B HOpe
CYLLECTBOBAIM H KOPOTKOUIEHHBIE ITHO3aBPbl ¢ YEPENIOM JTHHOIO 10 3-X METPOB). a TAKKE MEHEE H3BECTHBIX
HOTO3aBpOB U IUIAKOJOHTOB, HECKOJIBKO MOXOXKHX Ha TioNeHeH (pucyHOk 42, a-r) - BIOJNHE JIOTHYHO ClielyeT U3
pentunuiinoit ¢pusnonoruu. Korna rosopar, uro "3Mes mo BKycy OoJIblLiE€ BCETO I10XO0’KAa Ha ILBIIIEHKA" - 3TO
yHcTas [IpaBja: y 3aBpoMop@oB (K KOMM IIpHHAUIEXAT 3MeH) OOJIbIIas YacTh MyCKYJIaTyphl IIPeACTaBIAET coOo0i
"Gemoe MsACO", KaK TPYAHBIE MBIIIB KypHUbL. benas myckynatypa OeaHa (1m0 CpaBHEHHIO C "KpacHOMH")
MHOTJIOOUHOM H MHTOXOHIPHSAMH, i SHEProcHaOKeHHe MBIIEYHBIX COKpAIleHHH B HEeH JOCTHraeTcs B OCHOBHOM
3a cYeT INIHKOJIMTHYECKOTO (aHAIPOOHOTO) paclieICHHs TIIOKO3BI 0 MOJIOUHOH KUCHOTHL J[1s 9Toi peakuuu He
HYXEH KHCIOpPOJ, a CKOPOCTb €€ MaJlO 3aBUCHT OT TEMIIEPATYPbl - YTO OCOOEHHO BAXKHO IS JKHBOTHOIO, HE
obnagarouiero romoiorepmuci. OnHako (MOBTOPUM B KOTOpBIH pas!) 3a nmodoe mMpeHuMyNISCTBO HAAO ILIATHTH.
Haxannusarowascsa B pe3ysibTaTe [NIMKOJIM3a MOJIOUHAs KHUCIOTa - MeTabojuueckuil a1, u OykBanbHO depe3 1-2
MUHYTBl HHTEHCHBHOH pa0oTBl ©Oejlas MycKyJaTypa IIpaKTHYeCKM TepAeT CHOCOOHOCTh K JalbHEHIIHM
COKpAILEHHsIM; CaMOIIPOU3BONBHBIH pacrag MONOYHOH KHCIOTH! (M BOCCTAHOBICHHE pPabOTOCIOCOOHOCTH)
TpeOyeT HECKOJIbKUX YacoB. bemnbie MBIIIIBI IPHHUIMITHAIBHO HE TOAATCS U1 [IPOIOJDKUTENBHONH padOThL




PUCYHOK 42. Me3o30#ickie MOpCKHe peNTHIIMK: 3BPHAINCHIIbI (a-T) U
Avancuasl (1-€). (a) - uxTtuosapp, (0) - MIAKOAOHT, (B) - MJE3HO3aBp-
71acMO3aBp. (I) - IJIC3HO3aBp-IIJIHO34BP. (1) - MO303aBp. (€) - MOPCKOH
KPOKOJMJI.

B Gorateix MHOIIIOOMHOM KpacHBIX MBIIIIAX, COCTABIISIONMX OCHOBY
MYCKYJaTypbl MaMMaJHMii. CHTyanusi NpHHUMNHATILHO HHag. OHH
coJiepxaT OrpoMHOE KOJIMYECTBO MHTOXOHJpHI (COOCTBEHHO, OHH W
NpUIAIOT 3TOH TKaHH KpacHBI LIBET), U B HUX MOJIOYHAs KHCJOTa -
JHIIL NPOMEXYTOYHBII TMPOJAYKT, KOTOPLIH 3aTeéM B MHTOXOHAPHSIX
"noxuraercs" KHUCIOPOAOM 110 YIVIEKMCIIONO Traza M BOIBl €
BBIZIENIEHHEM OTPOMHOIO KOJIMUecTBa dHepruu. Kazanock OBl BLITOAHO
RO BCEX OTHOLUEHHUSX (TaKk YTO HEMOHATHO, 3aieM BOOOIE KTO-TO
coxpaHsieT Oeible MBILIIBL) - aH HET: peaKLHH KHCIOPOJHOTrO JbIXaHHS
TpeOYIOT MOBBILICHHONH TCMIEpaTypbl cpedbl. Malio Toro, 4ro s
3TOTO ellle HYXHO BbIpaboTaTh FOMOHOTEPMHIO, TaK NMOTOM €Lle MOYTH
BeCh IPUOBITOK DJHEPrHM MpHJETCS MOTPaTHTh Ha COOCTBEHHbIH
060rpeB' He 3ps miexonutaroliee HOTpe6JIﬂeT (B noxoe) npuMmepHo B 10 pa3 Gosnblle MUK, YeM PENTHITHS
PAaBHOTO ¢ HUM Beca - a MULLY 3Ty, MEX/y IPOYHM. HAJIO elle MOMUMaTh... OJIHUM CJIOBOM - "MaMBbl BCSIKHE HYXXHBI.
MaMbl BCSIKME Ba)KHbI": Oefas MycKynatypa Xopowo (M HepreTdyecku neuieBo) pabortaet "Ha pbiBke" [57], a
KpacHasi - IPH UIMTEJILHBIX MOCTOSHHBIX HAIPY3Kax; )XHBOTHOE ¢ OeJIbIMH MBILILEAMH - XOpoLuHi "cnpuHTep”, a ¢
KpacHbIMH - "cTaiiep”.

Tax BOT, BO3Bpallasch K IMOSIBACHUIO B TpHace pa3HOOOpa3HbIX MOPCKHX PENTHIHH (KCTaTH: MMEHHO TOr/a
clleNagd MOMBITKY OCBOWTL Mope M aMpuOuu-nabupuHTONOHTHI). MHOrMe wuccneaosarend (nanpumep, P.
Kapposr) nonararot, 4Tto nepexoa K BOAHOMY oOpa3y >KH3HM IIPOHCXOAHT Y HHU3LIHX aMHHOT OCODEHHO JIETKO
UMEHHO B CHJy HU3KOH HHTEHCHBHOCTH HMX MeTabOJHM3Ma, CIIOCOOHOCTH BbIIEPYKHBATH HEJOCTATOK KHCIIOPO/AA
(M3-3a MCNIONB30BAaHHUS AHAPOOHBIX [POLECCOB A1 pabOThl MBILIL) H HU3KOH TeMnepaTyphl Tefa (He BhILIE, YeM Y
OKpy>atouie# Bozabl). MHBIMH CJTOBAMH - PENTHIMH MCXO/IHO NPEAPAcIONOKCEHbl K OOMTAaHHMIO B BONHOMH cpene.
Cynst o HabmoOAEHUAM Hajl COBPEMEHHBIMH MOPCKMMH HI'yaHaMH, Nepe/iBHKeHHE U MUTaHHe B BOZe He TpeOyeT
OT HHUX CTPYKTYpHOH MM (U3MONOTHYECKOH mepecTpoiiky; ©Oonee TOro - MnpH BOAHOH JOKOMOLHH
METAbOTMYECKHE 3aTPaThl ITHX SILLUEPHLL COCTABNSIOT JIMLLIL YETBEPTh OT TEX, YTO NOTPEOHbBI JUIst ICPECMELLCHUS 1O
cyule (6naro Teyio B BoJle HHYEro He BeCHT - 1o 3akoHy Apxumena) [58]. Pentuwiuu 6e3 npobneM craHOBATCS
BTOPUYHOBOJIHBIMH BCSIKHiA pa3. KOrJa HTb B BOJ€ CTAHOBHTCS BBLITOJIHEE C TOUKH 3peHHs] OOMIIHS MUIUM H/WITH
OTCYTCTBHS BpP4I'OB M KOHKYpPEHTOB. Tak, B IOpe BO3HHKIM MOPCKHE KPOKOJHJIbI (HOTH HX TPEBPATHIIHCH B
HACTOSALIHE JAaCThbl. ¥ HMEJICS CNEUHATIBHBIH XBOCTOBOH TUIABHHK. KaK Y UXTHO3aBpa), B PAaHHEM MeJly - MOPCKHE
yepenaxu, OJIM3KHe K HbIHEXXHBYLIMM, a B MO3HEM MeJy - MO303aBpbl, HCTIOJIMHCKHE (10 12 M ;uTHHOI) MOpckHe
AllepULIBI-BapaHbl (PUCYHOK 42, 1-¢).

Ha cymie cutyauus cknaapiBeTcsi NPUHUMIIMAILHO HHAYe, YeM B Mope: TyT Oefas MycKyaaTypa co3laeT s
3aBpOMOp(OB cepbe3Hble MpobieMbl. Mbl yXe YIOMHHAIM O pa3iHuyHsiX B CTPOCHHH MOSCOB KOHEYHOCTEH Yy
TepomopdoB U 3aBpoMopdoB. KoHeyHoCTH MOryT OBITH pacrnosioxkeHbl ¢OOKYy 01 Tela (Takoe MX MOJIOXKEHHE
Ha3bIBaeTCs JIaTepaNbHbIM), HWJIH IMOJABEJACHH! MMOJ HEro (mapacarMTanbHO), B MEpBOM cilydae OenpeHHas (WM
mieyeBasi) KOCTh HalpaBiicHa NapauIeibHO 3eMIie, 4 BO BTOPOM - BEPTHKaIbHO (pUcyHOK 43, a). OTcrona cnenyiot
paznuyMsl B THIE JIOKOMOLMH: PENTHIMHM "Bpackopsiyky" Mof3aoT Ha Oproxe (0TCloJa MPOUCXOIMT PYCCKoe
Ha3BaHWe [pyNNbl - "OpecMblkatolecs”). Toraa Kak y MaMMaMi Telo BBICOKO NPHMOAHSATO Had 3eMilei. a
KOHEYHOCTD, ABHI'AsfACh B IUNIOCKOCTH, NapajuleNlbHOH ocH Tejia, cnocobHa nesaTh IWMpOKUH war (pucyHok 43, 6).
BecbMa cyliecTBeHHO TO, YTO MpH MapacardTalbHOM MONOXKEHHH KOHEYHOCTEeH (MaMManbHbIi BapMaHT) BeC Tena
DPUHHUMAIOT Ha cebst - NpoJIoNbHO! - KOCTH cKelleTa KOHEUHOCTeH, TaK YTO MbILILEAM HaJOo JIHUIL He JIaBaTh ITHM
"noAnopkaM"” OTKJIOHATBCA OT BEPTHKANBHOIO MOJIOKEHHUS; MPH JaTEepAIbHBIX *€ (peNTHIHHHBIX) KOHEYHOCTAX



Teno "MoABelIeHo" Ha caMuX MBIIIax, H )XHBOTHOC KaK OBl IOCTOSIHHO BBIIOTHSAET YIIpaXXHEHUE "OTKHMAaHHE OT
rmona” - YAOBOJILCTBHE HUXKE CPEJIHETO.

PUCYHOK 43. a - IllomoxeHune KOHEYHOCTEH B JIaTEPaIbHOM U

LAl

-------- L - [apacaruTalbHOM MOJIOKEHUM; O - "penTuibHbIA" M "MaMMabHbIi" 10ar.

Ka3anoce Obl, MaMMaJIBHOE CTPOEHHE MOSACOB KOHEUHOCTEH 0e3yclIoBHO
"nyuqwe". B neliCTBUTENBHOCTH )K€ CBOHM IUIOCHI €CTh U B PENTUIMHHOM
BapHaHTe: Belb ©CIM MYCKylnarypa y Te0s mo mpeuMmylecTBy Oenas,
OpUEHTHPOBaHHAs "Ha PBIBOK', TO Hpolrne OOJBLIYIO HYacTh BpPEMEHH
IIPOBOAUTE, pacciadleHo Jiexa Ha Oproxe, W JIMIIb W3peaKa cOoBepliarh
Opocku 3a noObrueit. [Ipu MamMManbHOH ke MOCTaHOBKE KOHEUHOCTEH
[MPUXOANTCA HOCTOSHHO MOJACPKMBATh TENO HA BECy; 3TO BO-TIIEPBBIX
MPaKTHYECKH HCKIIOUaeT caMy BO3MOXHOCTh HCHOJIB30BaTh Oenyro
MyCKynaTtypy (kotopasi "ycraer"), a BO-BTOPBIX, 3acTaBISi€T TpaTHUThb
MHOT'O 3HEPrHH BXOJOCTYIO - Mbl IOMHUM, YTO MJICKOIIUTAIOIIEE B [MOKOE
pacxojyer B mokoe mpumMepHo B 10 pa3 Oobliue 3Hepruu, 4eM PerTHIIHS
paBHoro pasmepa. OpHako KOTa BCe IUIIOCKI W MUHYCHI
IPOCYMMHPOBAHBI, OKa3bIBAETCS, YTO HA CyIle JIs 3aBpoMopthoB (¢ MX
Oenoit MycKynaTypoil H NaTepalbHOH KOHEUHOCTBHIO) OTKPBITHI JIHIIL "Tpo(eccHu” MoAcTeperaroero XiHuka
WIH [TACCHBHO 3aIUINEHHOTO - MAHIMPEM MM CJIOeM BOJIbI - KPYMHOro (GHuTodara; OCTaibHbie KOJOIHYECKHEe
HUIIIHA OKa3bIBAIOTCS B PACHOPSKEHHUH "TeIIIbIX ', aKTHBHBIX, BBICOKOIIOABH)KHBIX TEPOMOPGOB.

CHTyauusi MOMEHSACh B TpHACE, KOr/a Ha PBOJIOIMOHHYIO apeHy BHINIIA TPYIIa PENTHINH, SBISIONas coOom0
TIO/UIMHHbIA BEHEL BCEH 3aBpOMOPQHON JIMHHUH SBOJIIOIHH - apxo3aBpbl. K 3ToMy mojkiaccy mpHHaUIEKAT
KPOKOJIHJIBI H BBIMEPIITHE TEKOAOHTHL AMHO3ABPHl H MTEPO3aBPhL; IPSIMO OT HETro BEAYT CBOE IPOHCXOKIESHHE
nTuibl. M3 Kypea 300JI0THH BBl IOMHHUTE, YTO apXo03aBpbl (O CTPOEHUH KOTOPBIX MBI CYAHWM B OCHOBHOM IIO
KPOKOIHIaM) O0JIaIal0T HeNbIM PAAOM YHHKATBHBIX AN PENTUIINH MPOJABHHYTHIX YepT. Y HHX yikKe MOIHOCTHIO
pas/ieNieHB! IPaBBIM H JIEBBIH XKeTYI0YKH Cep/na, 3yObl HX aTbBEONIIPHOTO THIIA - CHJIAIINE B OTACIBHBIX SYeiKax
(4TO TO3BOJISICT AJUTHraTOpaM UMEThb "KJIBIKH" IO 5 CM JJTHHOM), BO3HHKAET BTOPUYHOE HEOO - AOMOJHHUTEIbHAS
KOCTHas TMePEMBIYKa Mo IIEPBHYHBIM HEOOM, OTAEIAIONIAs ABIXaTeILHBIE TYTH OT POTOBOM MOJIOCTH. OMHAKO s
TPHACOBOM MOOEJBI apx03aBpoB Haj TepoMophaMH HauOOJee CYIICCTBEHHBIM 0Ka3aloch, MO BCEH BUJIUMOCTH,
UMEHHO BHJOHU3MEHEHHUE KOHEYHOCTEH M UX MOSICOB (B 3TOM CMBICIIEC KPOKO/IHIIbI KAK Pa3 HE MOKA3aTENIbHbI - HX
KOHEYHOCTH OYeHb MPUMHTHBHEL, OJIU3KH K [IPeJKOBOMY IS apX03aBpOB THUIY), KOTOpOe BecbMa HEOKHAAHHBIM
o0pa3oM pazpemuio npodieMy CKOPOCTHOH JIOKOMOLHH.

Jleso B TOM, 4TO MO psily aHATOMHUYECKHX MPHYMH (OHM ObUTH JeTanbHO oO0CyXneHbl ewe A. Pomepom B 1922 r.)
IEPEeBECTH B IapacardTalbHOE II0JIOKEHHE 3aJHHE KOHEYHOCTH, KOTOPBIE TPUWICHEHHBI K ITO3BOHOYHHKY,
HAMHOT'O IIpOLIe, YeM IepeaHHe, COeJUHEHHBbIe ¢ IpyauHoi. JlocTaToyHO cKa3aTh, YTO TEPOMOPGBI CyMenu
"monBecTH TOA TeNo" 3aJHHE HOTH €Ule B TEPMH (Y TOPrOHOICHI), a BOT TOJHAs MMapacardTalbHOCTD
BeIpaboTanace B ITOH IMHHH MHOIO TIO3KE€ - JIHIIb Y TPHACOBBIX LIMHOAOHTOB. MTOromas xe CKOpOCThb
nepeBHKEeHHs "I0-IIHHOAOHTHOro" TepoMopda, Kak JIerKo JorajgaThcs, BCe PABHO JIMMUTHPYETCS HMEHHO
"MeNIEHHBIMH" - JIaTePATIBHBIMU - IEPETHUMH KOHCYHOCTIIMH,

ApX03aBpbl TOSBHBIMCH B IO3AHEH IEPMH, IOYTH OJHOBPEMEHHO C TepalCHIaMH, H OJHOBPEMEHHO e C
NOCJIETHUMHU BBIpabOTaNHM NapacaruTalbHOCTh 3aJHHX KOHEYHOCTEH. A BOT JAajblle apXo3aBpbl, BMECTO TOTO,
YyTOOBI BO3UTHLCS C NMpeoOpa3oBaHHEM IOsica NepeHUX KOHEYHOCTEH, BOOOIEe OTKA3auCh OT HX HUCIOJIh30BAHHUS
JUISL ABHIKEHHUS, H BBIPAOOTANIH IIPHHIMIIHAIBHO HOBBIH THII JIOKOMOLIMH - OUIIEAATIBHBIN (BYHOTOE XOKICHHE); O
MOTEHIHATIBHBIX CKOPDOCTHBIX BO3MOYKHOCTSIX TAaKOrO JBYHOTOrO AMAICHJA [AIOT HEKOTOPOE IIPE/ICTABIICHHE
COBpPEMEHHBIE CTpaychl... bHMeTanbHOCTE ToKe TpeOyeT psaa Cephe3HBIX aHATOMHUYECKHX IepecTpoek (Tpexie
BCETO - CO3/IaHHs OLIOPHOTO Ta3a ¢ KOHCOIHIHPOBAHHBIMHU [I03BOHKAMH KPECTLIOBOTO OTAENA), OAHAKO 3TO, KaK HH



CTPAHHO, OKAa3aJ]0Ch JIerye, YeM PpeIIMTh TMPOCTeHBKYIO HA TEpBBIH B3I 3aJavy CHATHS OrpaHHYeHHH B
MOJIBHXHOCTH IJIEYEBOrO CYCTaBa - Ha 4TO TepoMopdhamM NMpHLInocs noTpatuTh noutd 100 Munnuonos net [59].

Tak B Tpuace BO3HHKJIA XH3HEHHas (popMa BBHICOKOCKOPOCTHOro OMIMEJIanbHOro CyliecTBa: HMEHHO "IBYHOroCThb"
OTKpbIJIa AMHO3aBpaM MyThb K 130-MHJUIMOHONETHEMY BIAABIYECTBY 1aj CyWeH (€CTb MHOTO YETBEPOHOTHX
paCTUTENBHOSAHBIX JIHHO3aBPOB, HO BCE OHH [MPOMW3OLUIM OT JIBYHOTHX INpPEJKOB, "OMYCTHBIUMXCS Ha
yeTBepeHbKH"). Cpeay Ha3eMHBIX XHIIHHKOB B KPYITHOM pa3MEpPHOM KJlacce 3Ta XH3HeHHas Gopma cTtaia BooOiie
€/IMHCTBEHHOH H, eIMHOXBI COPMHPOBABIIKCH, MPAKTHUYECKH HE MEHSJIAch Ha TIPOTSHXKEHHH BCEro Me30308
(rnaBHbiil nepcoHax "[lapka ropckoro nepuona" - no3aHEMENoBOH NHHO3aBp Tyranosaurus rex - BHEUIHE Majio
yeM OTJMYaeTcsi 01 KpynHoro TpHacoBoro Ttekomonrta Ornithosuchus). bonee Toro: BnocieacTBMH HMEHHO
OnnenanpHas JIOKOMOLMS TIO3BONIMJIA JBYM JIMHHMSIM apxo03aBpPOB - OTEpO3aBpaM M NTHLAM - HE3aBHCHMO
npeo0Opa3oBaTh NMEPE/IHIOID KOHEYHOCTh B MALLYUIEE KPbLIO U OCBOWTH AKTHBHBIM monet. Bopouem, "3Jt1o yxe
COBCEM JIpyrasi uCTOpHUs"...

11. DBomouMsa Ha3eMHBLIX MO3BOHOMHBLIX (2): Mo3aHHI Mesosoii. 3aBpoMopdHbIii MHp. Mammaiusanus
TePHOAOHTOB. /IHHO3aBPLI H HX BLIMHPAHHE,

HTak, MBI 3HaeM, UTO ¢ caMOro MOMEHTA TOSBIEHHS] HCTHHHO Ha3¢MHBIX 03BOHOYHBIX - AMHHOT - TIPOH30IITO WX
pa3ziesieHHe Ha JIBe€ 3BOJIIOLIMOHHBIE BeTBH: TepoMop$hoB K 3aBpoMop(oB. OOe rpynnbl BO3HUKIH 0JIHOBPEMEHHO.
B MO3/HeM KapOOHe, HO MepBOHAYAIBHBIH YCMEX OKa3aicsi Ha CTOpPOHE TepoMOphoB (C MX HEOPOTOBERILHMH
MOKPOBaMH. ONaronpHATCTBYIOLIMMH aKTHBHOH TEPMOPETYJISALWH, OTHOCHTENBHO OONBLIHM MO3TOM H BBICOKHM
ypoBHeM MeTaboNM3Ma); OHH JIOMMHHPOBIH B Mno3gHeM kapbowe W nepMd. Oanako B TpHace BbICLIHE
3aBpOMOP(BI - apX03aBphl - OEPXATM BEpX Hal BBICIIMMH TepoMop(aMH - TepalcHIaMH, - HAUYHCTO BLITECHHB
MOCNEHUX W3 KPYMHOro pasmepHoro knacca. "HM3obpereHHas"” apxo3aBpamH ku3HECHHas (opMa OuneaaibHOro
XHIUIHUKA 0Ka3anach CTOJb COBEPIIEHHOH, YTO Ha NPOTSEHHH BCETO ME30305 HA3eMHBIX XHIIHWKOB HHOrO THMA
HEe BO3HMKaJIO BOBCE, @& KPYMNHBIH pa3MEpHBbIH KJIAacC OKa3aiCs MOJHOCTBIO 3aKpHIT W Ui TepoMOp(oB. U JUls
NpoyHX (He-apXx03aBpoBbIX) 3aBpoMophoB. Cyas o BCeMy, Mbl TYT ONSATh HMEEM JIeJ10 €O cllyyaeM "abconoTHOro
opyXusi" (OHH y)X€ 3HAKOMBI HaM O CHTYaUHsM C BEHJICKHM 300MJIAaHKTOHOM M KapOOHOBBIMH CTPEKO3aMH).
Tepancumam ynanock-Takd "BBICTABHTH HAa KOHKYpC" CBOIO MOJIC/Ib BBICOKOMOJBHXHOTO XHIIHHKA (C JABYMS
MapaMH MapacarHTAILHBIX KOHCYHOCTEH, ¢ KPACHOH MYCKYJIATypOH M 4YaCTHYHOH TEIMJIOKPOBHOCTBIO), OAHAKO OHH
nocneny "k wanoyHoMmy pazbopy". Korja 3KoJOrH4ecKue HUIH OB YKE MOJIENCHBI.

DBONIOLIMST apX03aBPOR BBITISAANT TakK (pucyHOK 44). 0T mepMo-TpHacOBBIX TEKOJOHTOR ODOCOOMIIMCH K KOHILY
TpHaca BCE OCTIbHBIE OTPAIbI: KPOKOJMIIBI, ITEpO3aBphl U JIBAa OTPS/a IMHO3ABPOB - AlllepoTa3oBbie (Saurischia)
u ntunetasoBble (Ornitischia). K sitepoTa3oBbiM OTHOCSTCA TakHe Ha NEPBBIA B3[JIAJ HECXOXKE APYL C pYrom
(bOpMBI KaK XHIIHBIE BYHOTHE TepONo/bl (pa3MepoM OT THpaHO3aBpa - 6 M BBICOTOMH, caMblif KpYMHBIH HAa3eMHBbIi
XHUIIHHMK BCEX BPEMEH - J0 TOJNBKO YTO OIIMCAHHOIO IIPCKyp3opd, .

04apOBATEJILHOIO CO3/IaHHS BEJIMUHHOM C BOPOHY) M YETBEPOHOTHE
pacTHTENBHOSAAHBIE 3aBPONOABI -
caMple  OoJbUIME  HA3eMHBIE
JKUBOTHBIE (MIJIONOK AOCTUTAN
26 M B puiuny nipu Bece 30 TOHH)
[60]. K NTHLETA30BBIM
IIPHHAUIeXKAT  MCKIIIOYHTENIBHO
pacTuTenbHoAAHbe  (OPMEIL, MO
Oonplieit 4yacTM KpynHbBIE H
O4YeHb  KpYMHBIE:  JBYHOTHE
rafpo3aBphl () TKOHOCBIE
JIMHO3aBpbl) W HWIYaHOJOHBI, H

BTOPHYHO-YETBEPOHOIHE

AHKUJI03aBpbl (nanuupHele
JIAHO3aBpbl),  CTEro3aBpbl W
LiepaToONCH/Ib (poratbie




JTIMHO3aBPHI) (PUCYHOK 45).
PUCYHOK 44. ®unorenns apxo3aBpoB (IpeBO ¢ KAPTHHKAMH).

PUCYHOK 45. HazemHbIe apXo3aBphbl - THHO3aBPBL U TEKOJOHTHI. (a) - AMNION0K; (6) - ero yepern (E - rmaznuna,
N - HO31pH), (B) - THpaHO3aBp, (T) - Menkas Teponoja Ornitholestes, (1) - ragpo3asp, (e) - Tpulepatonc, (k) -
CTero3asp, (3) - aHKHII03aBp, {H) - TEKOJLOHT.

OT MeJKMX XHIOHBIX TEepONoJ MO3[AHEE MPOM3OILIM I[ITHIHL
Crenyer OTMETHTh, YTO TEKOIOHTHI ellle B TpHace "H300penu”
NpaKTHYECKH BCE J>XKHU3HEHHBbIE (POpPMBI, KOTOPBIMU apX03aBphbl
M0JIB30BANTUCH TIOTOM Ha TIPOTSHKEHUH BCETO Me3030s: XMIIHbIE
OuMnenaabHbIe OPHUTO3YXHHU MPHHUUMIHAIbHO HE OTIMYAIMCh OT
TEPOTO/, PACTHUTEIbHOSAIHBIC 3TO3ABPbI C MOIIHBIM TAHIHPEM
BEChbMa IMOXOJHJIM HA YETBEPOHOTHX INTHIETA30BBIX, a
NIOJTYBOJIHBIE (PUTO3aBPHI - 3TO MPOCTO KPOKOAUI-KPOKOIHIIOM;
NOMYEPKHEM - YKa3aHHble Tiapel (Hampumep, ¢UTO3aBp -
KPOKOJMIT) HE CBA3aHbI CKOJIb-HHUOY/Ib TECHBIM POJICTBOM, PEYb
HIET HUMEHHO O pealu3allid ONpeJe/IEHHBIX IKOJIOTHUECKUX
crpareruil (pucyHok 46).

PUCYHOK 46. TpuacoBbie TEKOJOHTBI - 3KOJOTHYECKUE
aHanord  Oonee  MO3JHHX  apXO3aBpOB  (JIMHO3aBPOB H
KpokoauoB): (a) - »to3aBp Staganolepis (ananor anxuno3aBpoB), (0) - mcepno3yx Ornithosuchus (ananor
TepOTIO/I-KapHO03aBpoB), (B) - putozaBp Parasuchus (ananor kpokoaunos).

Korma roBopsT 0 cTpyKType Me3030HUCKOrO COOOIIECTBA HA3EMHBIX MTO3BOHOYHBIX, CPa3y 3aMEYaloT, YTO KPYIHBIH
pa3Mmepubii knace (E. Oncon Ha3Ban ero "AOMUHAHTHBIM COOOIIECTBOM") B HEM ObLI MONHOCTHIO CHOPMUPOBAH
apxo3aBpaMHu: ¥ ¢uTodard, ¥ XUIHAKA B HEM Ipe/ICTaBJIeHb! CIiepBa TEKOJOHTaMH, IOTOM JHHO3aBpaMH. Pexe
ofOpaniaroT BHUMaHHE Ha JApPYroe oOCTOSTENbCTBO: MAJIBIM pasMepHbId knace ('cyOqoMUHAHTHOE cOOOIEeCTBO")
OKa3ajCs JUIs apX03aBPOB MOYTH 3AKPBITHIM - POBHO B TOM K€ CTENEHM, KaK KPYNHBIH - Ans TepoMopdos. Cpenn
Mallopa3MepHBIX CyIlecTB (MeHee | MeTpa) JOMHHHPOBAIH TEPHOAOHTHI (M KX IpsMble IOTOMKH -
MJIEKOIIUTAIOIHE), @ Ha BTOPHIX POJSAX BBICTYIAJIH HHU3IUIME AMUAIICHJIBI - SILEPHUIbI H KIIOBOTOJIOBbIE (HBIHE OT
3TOH TpyNIbI ylenela JHLIb TaTTepus); IUTAIUCh OHU HACEKOMBIMH M, pexe, APYr Apyxkkod - ¢urodaruu B
MAaIOM pa3MepHOM kiacce He ObU10 BoBce. WTax, Bbiciime 3aBpoMopdbl (AHHO3ABPbl) U BBICIITHE TEPOMOP(bI
(MamMManuu) ¢ caMoro Havana cOpPMHPOBANH "TapalllellbHble MHPBI', TPAaKTUYeCKH He B3auMOJCHCTBYIOIIME
MEKIY CODOH.

O4eHb UHTEPECHO COMOCTAaBUTb CTPYKTYPY COOOIIECTBA HA3EMHBIX, BTOPHYHO-BOAHBIX M JIETAIOIIHX
MO3BOHOYHBIX. ECIH Ha cyIme rocmojCTBOBAIH aMHUOTHI C CaMbIM AKTHBHBIM METADONH3MOM - TEpOMOpPQBI H
apxo3aBpbl (IOCNIE/IHAE HMMENH HYeThIpeXKaMepHOoe cep/llle W, KaK Mbl YBHJHMM Jalbllie, TO-CBOEMY pEIIHIN
npo0lieMy rOMOHOTEPMHH), TO BOJHAS Ccpejla OKa3anach BOTYUHHOM PeNTHINH ¢ HU3KUM ypoBHeM oOMeHa U Oeloi
MYCKYNaTypoHW, OPHEHTHPOBAaHHOH Ha OecKHCIOpoAHble Ipollecchl. Jlas apxo3aBpoB OHa OKas3auach
MaJonmoaAxXoasdiell (BoAHbIM 00pa3 KU3HM BeldyT JHINL CaMmble apXaWdHble UX TpeJCTaBUTENH, (HUTO3aBphHl H
KPOKOJMIIBI), 3aTO 37eCh MPOIBENY HU3IIHE AUANCUABI (3BPHAIICH/IBI) U aHAMCU/BI: UXTHO3aBPhI, IJI€3U03aBPHI,
IIAKOJIOHTHI, MOpPCKHE 4Yepelaxw; HeT Takol TpYyNmbl Auancuj, KoTopas He "Aenerupobana” OBl CBOHX
IIpe/ICTABHTENECH B BOAY - ObUIM JJa)Ke BOJIHBIE KJIKOBOIOJOBBIC, TUICBPO3aBpbl. Bce BOAHBIC PENTHIMH - XUIIHUKHA
(cpenu HUX He OBUIO HE TONBKO (UTOGhAroB, HO Jake W IJAHKTOHOSIOB BpOJie YCAThIX KHUTOB MU KHTOBOM
aKyJbl), © BCE KpYIHbBIE - 3aMETHO KpYITHEe CBOHX CYXOIYTHBIX IIPEJIKOB (€CITH TAaKOBble H3BeCTHHI). BechbMma
NTOKa3aTellbHbl B 3TOM TOCIIe/IHEM OTHOUICHUH "sHIepUIlbl" (B IMTHPOKOM CMBICIIE), HAa CYINE MPaKTHYECKH HUKOT1a
HE BBIXOJUBIINE H3 MAallOr0 pPa3MEePHOro Kiacca, HO IOPOJAUBIIHE THUTAHTCKHUX MOPCKHX MO303aBPOB U



IIPECHOBO/IHBIX XaMIICO3aBpOB (kHM3HeHHas ¢opma "kpokoamn'). Hauwmmas ¢ TpHaca BOIHBIE PpENTHIIHH
OKKYIIMPOB&IN BEpXHHE Tpoduueckue 3TaKH MOPCKHX HDKOCHCTEM, IOJHOCTHIO BBITECHHB OTTyJa H pPbHIO, H
FOJIOBOHOTHX - 3TH NpeAbIAyIIHe "BIaABIKU MOpPEeH" CIIyKHIIM UM OCHOBHOH nuined. CHUTyallusa H3MEHUIACh JIHIIb
B Hauase Melna, KOr/a MOsIBUIHCH aKyJbl COBPEMEHHOIO THIIA; BO3MOYKHO, UMEHHO OHU KOHKYPEHTHO BBITECHHITH
caMbIX "pbi0000pa3HBIX" U3 PENTUIINH - HXTHO3aBPOB.

C ocBOCHHEM BO3]yXa KapTHHA, KaK M CIEJ0BAT0 OXHIaTh, Oblla oOpaTHas (IO CPaBHEHHIO C MOpEM): 3/eCh
IpeyCleNy HMEHHO BbICUIME apX03aBpbl, UMEBIIUE CaMbli AKTHBHbIH MeTabOJIM3M - OTHLBLI U IITEPO3aBpbl,
KOTOpbIE TOKE IMOYTH HaBepHAKa ObLTH TEIUTOKpOBHBIMU. Tak, Menkuil ntepo3asp Sordes pilosus (uTo B nepeBojie
C JIATBIHU O3Ha4yaeT "HEUUCTh BoslocaTas") OBIT MOKPHIT YeM-TO BPOJE BOJIOCSIHOTO MOKPOBA HE BIIOJHE SICHOH
IPUPOJIbL; TPYAHO TIPEACTABUTH ceO€, 3a4eM OH MOT IMTOHANOOHMTHCS, €CITH HE ISl TemIou3osuuu B mone3y
TEIUIOKPOBHOCTH MITEPO3aBPOB MOMKET KOCBEHHO CBHUJIETEIHCTBOBATh U CTPOCHHE WX KOCTeH, MOJBIX U HECYIIHX
nepdopanui - Kak y MTHI, Y KOTOPBIX KOCTH IPOHH3aHBI BO3JYIIHBIMH MeEIIKaMH (00ecTeuHBalONIUMH
OecriepeGOHHOCTh JIBIXaHHA BO BpeMs MAIUyLIEro moseTa). Ecnmyu apIxaTesibHas CUCTEMa B STHX JABYX IpyIIax
IIOCTPOEHA AHAJOTHYHbIM 00Pa30M, TO H MHTEHCUBHOCTb OOMEHA Y NTEPO3aBPOB JOMHKHA ObITh OYEHb BbICOKA.

Camoe uHTepecHOe, YTO B TpHace (M Ja)ke B KOHIIe IEPMH) HU3IIHE AHATCU[BI - "AIEepHIbl" COBEPIINHIN HEeIbIH
P IONBITOK 3aBOCBAHMS BO3/lyXa; HEKOTOPbIE M3 3TUX IIONBITOK OBITH KpalHe SK30THUHBI (pUCYHOK 47, a-B),
OJIHAKO Bc€ 3TO OBITH BapUaHTHI IUTAHUPYIOLIEro I10JeTa: Ha aKTHBHBIN, MAlYIIHH, [IOJICT Y STHX PENTHIIMH SBHO
HE XBAaTacT 3HEPreTHKH. [[0ABHUBILINECS B KOHIIE TpPHACA BO3JYIIHBIE apX03aBphl - MITEPO3ABPHI - Pa30M IPECEKITH
5TH HEYKITFOXKHE TTOTYTH HU3MMX quarncu/l. [lepBeiMu nTepo3aBpamMu ObLTH XBOCTAThIe paMGbOpPHHXH, Pa3MEPOM OT
BOpPOOBS 10 BOPOHBI; B JaJIbHEHIIEM MTEpO3aBphl CTAHOBUIMCH Bee GoJiee KPYIHBIMU (IITEPOJAKTHIIN JTOCTUTATH
pa3MepOB OpIla, @ UX BEPXHEMENIOBBIC [TPEACTABUTENH, ITEPAHOAOHBL, TOCTUTAIN B Pa3Maxe KpbLUIbeB § M - camble
OonblliMe JieTalolIUe cyllecTBa Bcex BpeMeH [61]), M HaBepHsika NepeulTd K MapsAlieMy IoJeTy, Bpoje
COBpEMEHHBIX KOHAOpOB. lcuezHOBeHUE B KOHIIE IOphI MEJIKHMX BBICOKOMAHEBPEHHBIX pPaM(OPUHXOB (XBOCT
JIETAIOLIEMY CYIIECTBY HYKEH KaK IIPOTHBOBEC JUIS Pa3BOPOTOB ¢ MAJIBIM PAJIMYCOM) € MAUTYIITHM IIOJIETOM, I10CJIe
4ero OCTAUChH JIHIML KPYMHOPA3MEPHblE "KHUBBIC TUTAHEPBI” - MTEPOAAKTHIIM, Cyls MO BCEMY, ObUIO HAMPSIMYIO
CBSI3aHO C MOSIBIIEHUEM B 3TO BpeMs NTHLI; B HTOrE B BO3JAYIIHOM COOOIIECTBE MKy NMTEpO3aBpaMu U IITHLUAMH
IIPOUCXOAHUT TAKOE K€ Pa3MEKEBaHHE 110 pa3’MEPHBIM KilaccaM, KaKk M B HAa3¢MHOM - MEXAY JHHO3aBpaMH H
MamMManuaMu. PampopuHxu (cyas MO COACPKUMOMY HX JKEIYJIKOB) OBUIM YACThIO HACEKOMOSHBIMH, HaCThIO
PHIOOSTHBIME - YTO-TO BPOJE COBPEMEHHBIX 3HMOPOJKOB (pHCYHOK 48); B nanbHEHIIEM pbIOOATHOCTE CTaja Tt
NTepO3aBpOB "TeHepaTbHOU JTHHUEH" - HeJapoM IIOYTH BCe HMX CKENeThl HalJeHbl B MEITKOBOJHBIX MOPCKHX
OTJIOXeHUsX [62].

PUCYHOK 47. 3aBoeBaHHe BO3lyXa peNTUIIMAMU: IUTAHEPBl W3 YHUCTa
TPUACOBBIX HU3LIMX IUATICK] (a-B), ITEPO3aBpsl (I') U MpeaKy OTUIL (1-¢). (a)
- lcarosaurus siefkei, (6) - Sharovipteryx mirabilis, (8) - Longisquama
insignis, I - NITepaHaoH, J - IPOTOABUC, € - APXEONTEPHKC.
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apxo3aBpel. A 4YTO JKe "BNAnBIKH cymu" - AHHO3aBpHI? Bompoc 00 HX BO3MOXHOH TEIIOKPOBHOCTH
JUCKYTHpOBaJcs JaBHO. B mocieanee BpeMs OONBIIMHCTBO MAJIEOHTOIOTOB CXOISTCA HAa TOM, YTO HHTEHCHBHOCTH
o0MeHa y IHHO3aBPOB MOXKET OBITh M He JOCTHTala NITHYbEH MM MaMMalbHOH, HO 3aMETHO IIpEBHIIIANa TAKOBYIO
"0ObuHBIX" penTHiMdA. Bo BCAKOM crmyyae, paHHUE TIPEACTABIEHHS O JUHO3aBpax KaK O MACCHBHBIX
MAaJIOMO/IBH)KHBIX CYIIECTBAaX OTOILIM B MPOILIOE, W YXKACHBIE TepoIojsl-Benonepantopsl w3 "[lapka ropckoro
nepuoja”, HAIOMHHAIOIIME CBOUM I[IOBEJEHHEM KpYIHBIX HENeTAIoUMX IITHI, CYyAs IO BCEMY, BIOIHE
COOTBETCTBYIOT PEAIEHOCTH.

PUCYHOK 48. Oxotaumecst pampoprHHXH.

Y MHHO3aBPOB TEJIO ObLIO MPUMOJHATO HAJ 3eMIeH ropazno Gomee, yeM y MOObIX COBPEMEHHbBIX PENTHIIMH C HX
IIHPOKO PACCTABICHBIMH B CTOPOHBI KOHEUHOCTSMH. OO 3TOM CBHAETEILCTBYIOT, B YHCIIE MPOYETO, HX Y3KHE
CIIEZIOBbIE JIOPOJKKH - KAaK y Mammanuit W ntuil. MHOTJa yKa3blBalOT HA TO, YTO HECTH MHOTOTOHHBIE Teja
JIUHO3aBPOB HA He J0 KOHIIA BBIIPAMIIEHHBIX ("pacKOpSYEHHBIX" TO-PENTHIBHOMY) KOHEUHOCTSX IPOCTO
HEBO3MOXHO - Hajo, 4TOOBl BeC MPHHHMAIH Ha ce0s He MBIIIIbl, a BEPTUKAIBHO MOCTABICHHBIC KOCTH (CM.
BbIIIIE). DTO BEPHO, HO BCE-TAKH HTO, MOKAIYH, HE IPHYHHA, A CIECTBHE: BElIb "TIPAMOXOXKAeHUE" BbIpAbOTATIOCH
yJK€ Y CaMBIX TEepPBBIX JTUHO3aBPOB - HEOOBIIHUX CYIIECTB ¢ KOMIUIEKIIHEH KEHTYpPY, Iepe]l KOTOPhIMU TpodieMa
H30BITOYHOTO Beca ele He crosula. Ckopee Hao0OpoT: caMo IMPOUCXOKIACHUE JHHO3aBPOB ObUIO CBSA3aHO ¢ OOIeH
aKTHBH3allUel OOMEHa BeIeCTB. JTO OTKPHUIO UM IyTh K IApacarHTaIbHOCTH (AN Hee, KaK MBI IIOMHHM,
HEoOXO0IUMA TIPOIOIHKUTENIbHAS MbIIIICHHAS AKTHBHOCTD; CIICJIOBATEIbHO - KPACHAsA MYCKYJIATypa, CJIe0BATEIIBHO
- a»poOHBIA MeTaboNIM3M U TEIUIOKPOBHOCTh, H T.JI.), @ YK€ I1apacaruTalbHOCTh, B CBOIO OYepe]ib, IMO3BOJIKIA
HapalBaTh pa3Mephl TeJla ak J0 3aBPONOAHBIX TPHALIATH TOHH.

I/ITaK, AKTHBHOCTH MeTaboIu3Ma JAHHO3aBpOB ObL1a HaBCPHAKA BLIIIC OOBIYHOTO "pel’[THJ’IbHOFO"; OBLIH JIH1, OJHAKO,
9TH CYHICCTBA ITIO-HACTOAIIEMY TCHJ’IOKpOBHbIMH? Becbma HHTCPECHLBI B 3TOM IINIAHC JAHHBIC O THCTOJIOTHYCCKOM
CTPOCHHUH HUX KOCTEH.

EcTh 1Ba BOXHBIX pa3nuuus MeKIy KOCTSIMH JHHO3aBPOB U KPYIIHBIX MIJIEKOIUTAIONIHX, C OAHOH CTOPOHBI, M
IIPOYMX PENTUIHH - ¢ Apyro#. Y NepBBIX ABYX IIPAKTHUYECKU HE3aMETHB! THUHHHM HApacTaHUS (BpoJe "TOJUYHBIX
konen"), oOBIUHBIE ISl THIHYHBIX PEIITHIHH, OTCYTCTBHE HX CBHACTEILCTBYET 0 OoJiee TOCTOSHHON BHYTpeHHEH
cpele, CBOUCTBEHHOH TEINIOKPOBHBIM XXHBOTHbIM. KpoMe TOTO, Yy ITUHO3aBPOB W MJIEKOIIMTAIOIIIMX HAMHOTO BBIIIE
JoJIE BTOPUYHOW KOCTHOHW TKaHHW, CBSI3aHHOW C MHOTOYHUCICHHBIMH TaBEPCOBBIMH KaHajJaMH, B KOTOPBIX
PacIoIONKEHBI KPOBEHOCHBIE COCYIBI, 3TO CBUJICTEILCTBYET O 00Jice HHTCHCUBHOM METa0ONU3ME, MIPUBOISIIEM K
yOBICTPEHUIO KPYTOBOPOTA MUHEPAJIBHBIX BEIIECTB MEKIY KOCTAMH M TKAHEBBIMH XUIKOCTIMHU. OTHAKO TOBO/IbI
3TH OTHIOAb He OeccrmiopHbl. Tak, Hambonee ONHU3KUMH K MIIEKOMHUTAIOIIAM II0 CTPOCHUIO KOCTEH OKazamuch
UCTIOJTHHCKUE 3aBPOIoJIbl, GH3HOIOTHYECKH SBHO BechMa JaieKue 0T MaMMATH, TorAa Kak HeOoJIbIITHe TepoIoIbl
THIIA BEJOLUHUPANTOPa (/I KOTOPBIX KaK pa3 €CTh BCE OCHOBAHHS MOJ03PEBATh TEILIOKPOBHOCTH) UMEIOT TUITHYHO
PENTHIIBHYIO KOCTHYIO TKAaHb. THIHYHO PENTHIbHBIE KOCTH ObUIM H Y MEJIKHX BBICIIHX TEPANCHJ, HABEPHSKa
OJIU3KUX TO CBOeMYy MeTaboNIu3My K TPUMHTHBHBIM MIIEKOMHUTAIONMUM. KOCTH KpYMHBIX KPOKOIHIIOB e
NIEPECTPAUBAIOTCS 110 MEPE POCTA, XOTS 3TO BIIOJHE "XOJOAHOKPOBHBIE" JKUBOTHBIE.

Jpyras rpynna 1oBoAoB - 3Koioruueckad. Eciu auHO3aBpbl mpUONIHXKATUCh 110 YPOBHIO MeTaboiau3Ma K
MaMMaJIUsIM, TO U THIIHA UM TpeGoBanoch npuMepHo B 10 pa3 Gomblme, 4YeM pPEeNTHINAM CXOJHOTO pa3Mepa - 4YTo
JIOJIDKHO OTpajkaThCsi B COOTHOIICHMH OHOMAcChl XHIIHHKOB H HX JXepTB. B cooblecTBax MOWKHIOTEPMHBIX
[AJICO30HCKUX TETPaIol 3TO COOTHOLUIeHHEe OJM3Kko K 1:1, Torma xak B "IHMHO3aBpOBBIX" cooDIIecTBaX Me30304
JIOJISL XUIITHUKOB (110 OHOMAacce) COCTaBIseT OKOMIO 5% - Kak U B COBPEMEHHBIX COO0IIeCTBaX MIeKomuTaonmx. Ha
3TO PE30HHO BO3pPAXarOT, YTO CYIIECTBYIOT MECTOHAXOJXJIEHHS JWHO3aBpPOB, IJle XMUIIHUKH IIpeollajalud Io
yucneHHocTH. C Jpyrod CTOPOHBI, BO MHOTHX COBPEMEHHBIX COOOINECTBAaX, IJ€ BEPXYIIKY TpopUUecKOH
nupamMuIel GOPMHPYIOT He MaMMAJIMM, @ PEITHIINM (THTAHTCKUHR BapaH ¢ ocTpoBa KOMOJO HITH 3MEH B ITYCTBIHAX)
duomacca xuiHuka coctapngeT MmeHee 10%. Ja u BooOmie pacueTsl TOKAa3bIBAIOT, 4YTO €y Obl "IpakoHbl" Bpoae
THpaHO3aBpa 00JaJald TaKUM e OOMEHOM, UTO M TeIJIOKPOBHBIE XUIIHHKU (M, COOTBETCTBEHHO, TAKHM JKE
anmeTHTOM), TO Ha UX COJICpKaHHe He XBATUIIO ObI BCEX PECYPCOB IKOCHCTEMEI. ..



Hrine 60NBIIMHCTBO HCCNeIOBATENeH MoaraeT, YTo M0 CBOeMy MeTabOIMYeCKOMY PEKHMY JAUHO3aBPhl 3aHHMAaITH
HE IPOCTO TPOMEKYTOYHOE MOJOKEHHE MEX[Y 'TeINIOKPOBHBIMH" M "XONOJHOKPOBHLIMH' JXHBOTHBIMH, HO
IPUHIUIHAIBHO OTJIHYATIHCE 0T 000ouX. HabmoieHus uag KpyNnubIMH COBPEMEHUBIMH PENTHIUIMY [10Ka3ald, 9TO
€CIIH KHBOTHOE UMEET IIPUBENIEHHbIH pa3Mep Tena 6onee 1 M (a IMEHHO TaKoBbl ObLIM MOUTH BCE TUHO3ABPHI), TO
B YCIIOBHUSIX POBHOTO H TEIIOro (CyOTpOnudeckoro) KiuMara ¢ MaabIMM CYTOUYHBIMH KOJeOaHHAMH TeMIIepaTyphbl
OHO BIIOJIHE CHOCOOHO MHOJICP)KUBATh TOCTOSHHYH TeMIlepaTypy Tena Bbime 30°: TenIoeMKOCTh BOABI (U3
KoTopoit Ha 85% COCTOMT Teno) MOCTATOUMO BENHKA, YTOOBI OHO IPOCTO HE YCIEBAIO OXJIAJUTHCA 33 HOUb.
['naBHOE - 3Ta BbICOKAs TeMmepaTypa Tena o0eceunBacTCs HCKIIOYHTENLHO 3@ CUYET MOCTYIIIEHHS TEa H3BHE,
0e30 BCAKOro ywacTusi coOCTBeMHOro Merabonm3Ma (Ha 4YTO MIIEKONHTAIOIIHUM IpUXoiuTcss TpaTtHTh 90%
norpebnseMoii uMu nuum). Mrak, )KUBOTHOE ¢ pa3MepaMH, CBOHCTBEHHBIMH OONBIIMHCTBY THHO3aBPOB, MOXKET
JOCTHIATh TOH K€ CTENEHH TEMIEPATYPHOTO KOHTPOIS, YTO M MIEKOITHTAIOIINE, COXPAHSS MPH TOM THIIHMYHO
penTHIMHHEI ypoBeHb MeTabonuaMma; 310 ssinenue J[x. Xorron (1980) Hazsan uuepuuanpioii roMmoioTepMHeii.
Cyns mo BceMy, MMEHHO HHEpLMalbHas roMoiorepMus (BKyle ¢ OHIEIAIILHOCTLIO) M CAenalia JHHO3aBpOB
[apsAMH M€3030HCKO# TPHPOIEL.

Tax urto ke, HHepUHaIbHAS TOMOHOTEPMHSI - OTO BCE MPEUMYIIECTBA DPENTHIMHHOIO OOMEHA ILIIOC BCE
IperMyIlIecTBa MaMMalIbHOTO oOMeHa, W HHUKAaKUX HeJAocTaTKoB? YBBHI - Tak He ObiBaeT. [leno B ToM, 4TO
HHepLHanbHas IoMOHOTEpMUsS BO3MOXHA IIMIIb B CTPOrO OIIpENEleHHOM KIHMaTHUecKoMm pexume. Jlng ee
oJJIEpKaHUS HeoOXOAMM OuYeHb POBHBIH M TEILIBI KIMMaT, IpakTHUYeCKH 0e3 nepenajga TeMmIeparyp (Kak
CE30HHOTO, TaK M CYTOYHOTO): TMOHSTHO, YTO €CIH CYIIECTBYIOT MEPHOMAbl CKOJIb-HHOYJb CYIIECTBEHHOrO
OXJTXKICHUS, TO TepMHUYeCKas HHEpLHs TYT ke HaudHaeT padoTaTh NpoTHB Bac. KnmMar 3ToT nomxeH OBITh
TEIUTBIM, HO HE UPe3MEPHO JKapKUM: IIpH TakoH (PU3HONOTHH 00ecIeunBaTh TEII0cOpoC Upe3BbYaiiio TpyIHO, U B
HbIHEIITHEM TPOIMHYECKOM KIHMMAaTe MOHO € JETKOCTbIO IIOMEpeTh OT TEIUIOBOrO yjaapa (U3BECTHO, KakKue
npobyieMbl co3aeT TermnocOpoc s KPYIHBIX MJIEKOIMUTAIONIMX Bpoje clouoB). MMenHo Takolf poBUBIM TenmnbIit
knuMat ("Bcsi 3eMiid - CIUIOMIHMbIE CYOTPONMMKH") W LApPHUI Ha MPOTAKEHUHM BCEr0 Me3030sl, KOTOPBIM, Kak MbI
IIOMHHM, ObUT TepMO3POoi. OHaKO TepMO3PH! - KaK U BCE Ha CBETE - HMEOT OOBIKHOBEHHE KOHYAThHCA. ..

OOGcyxnaemas mamu IIpodieMa HMeeT ellle OJHH acleKT - CBA3b TEeINIOKPOBHOCTH ¢ ¢urtodarueit. OOBIYHO
TONaratoT, YTO XHIHHK 10 cpaBUeHHIO ¢ GuTodaroM Beeraa Oyaer cyliecTBOM 0osee BbICOKOOPTaHH30BAUUBIM -
¥ MO3TOB Yy Hero noboublle, 1 oOMeH MOHUHTEHCHBHEe... Tak - a He coBceM. Jlelo B TOM, YTO yCBAaHBATh MSACO -
"HEe MpOCTO, a O4YEHb MNMPOCTO”, a BOT HM3BIEKATb YTO-TO TOJIE3HOC H3 TNPHHIMIHAILHO HU3KOKATOPHHHBIX
PacTHTENBHBIX KOPMOB - 3TO JIEHCTBHTENBHO "BBICOKAs TEXHONOTHA", JUIA Hee HYKHO KaKk MHHHMYM o0lanath
INPUWIHYHBIM  HCXOAUbIM MeTabonu3MoM. J[laBaliTe @IOCMOTpHM - Kak pacnpeneneusl ¢urtodaru cpeiu
II03BOHOUHbIX. FIX MHOTO Cpe/li MJIECKOIUTAIOLIMX W MTHI, HO UX BOBCE HET (33 MapoH MCKIIOYEHUH, O 4€M pedb
BIIEpEIH) Cpe/ll coBpeMeHMbIX amM$pubuii u pentunuii. A BoT cpeu prid putodaru ecth (ManpuMep, H3BECTHDIH
BCEM TOIICTOJIOOMK - HEYTOMHMBIH OOpell ¢ 3apacTandeM HPPHTAllHOMHBIX COOPYIKEHHI), XOTS HX HEMHOTO.
CrpanHas Kakas-To KapTuua, 6eccucteMuas... Ho 3To TONIbKO Ha IepBBIit B3I,

C MIIEKOITUTAIONIMMH U NMTHUAMH BCE SICHO - OHHM TEIUIOKPOBHBIE. A BOT Y PhIO MeTaOOJIN3M, KaK HH CTPaHHO, 110
IEIOMY Py TapaMeTpoB ABISAETCS OoJee MPOABHUYTHIM, YeM Y HHU3IIHX TETPANo;, Mbl IIOMHHM, YTO Y PbIO
MHOT/Ia BO3HHKAET BPEMEHHAs "TEIIOKPOBHOCTH' - MMEHHO 3a CYET HAlW4Msl Y HHX €IMHCTBEHHOTO Kpyra
KPOBOOOpAIEHHS C IONHBIM pa3elIcHHEM KPOBH Ha BEHO3HYIO M apTepHalbiyl0. Tak BOT, OJMH JBYX M3 ClydaeB
¢puTOodarui y HH3IIHAX TETPAINOJ - I'OJOBACTHKH (BbICOKOCIICIHATH3HPOBAHHbIE MOTPEOUTENH BOJOPOCIEBbIX
oOpacTanuii), HO BeJlb TOJIOBACTHK-TO MO CYTH Jena He aMQuOus, a pelda - CYIIECTBO ¢ XaOepHbIM JbIXauHueM U
SIMHCTBEHHBIM KPYToM kpoBooOparieuns. BTopoii cny4ail - cyXomyTHbIe YepenaxXu: 3TH, HAIIPOTHB, JIOBSIH JIO
IIOJIHOTO JIOTHYECKOIO 3aBEPIICHHSI CTPATETHIO TACCHBHOM 3alLUThI (TPAKTHYECKH HETIPOHHIIAEMbIH TTAHLIHPL) U 32
CYEeT 3TOT0 MHHHMH3UPOBATH BCE MIPOYHE PACX0]IbI OPraHH3Ma.

Mexny TeM, Cpeid UCKONAaeMbIX HH3LIMX TETpanol ¢GuUTo(haroB XBaTaiuo; OHH BCTPEYATIHCH H CPelH TepoMop¢oB
(371a¢03aBpbl, JHIHHOJAOHTbBI), H CPEJH 3aBpOMOPGOB (ITHIIETA30BbIE JHHO3ABPbI H 3aBpOIoibl). OHAKO BCE OHH
OBLTH CYlLECTBaMH KPYIHOPA3MEPHBIMH - B 3THX Cly4asx ¢uTodarus SBHO BO3HHKAeT Ma 0aze HHEPLMATLHOMH
romoiioTepMun. UMeHHO 103TOMY B MalloM pa3MepHoM Kiacce ¢HTodarus He BO3HHKACT OUECHb JOITO - BIIIOTH



JIO TIOSIBJICHHS HACTOSIIMX MIIEKOIMUTAIONINX, KOTOPO€ pPaJHKAILHO HM3MEHHT BCIO CTHYallMIO B HA3eMHOM
coobriecTBe (cM. naiee).

Kctath, 0o ¢putodarun nuno3aBpoB. B momynspHbIX KHHXKKaX 4acTO MOXHO YBHIETh KAPTHHKH, HA KOTOPbIX 001p0
M Becello IIararollye 10 CyIle 3aBpOIOJIBI OLIUIIBIBAIOT JMCTBY C J€peBbeB, Ha MaHep JkHpadoB MO0 CIOHOB
(mpuMepHO Tak ke OHH cebs BenyT U B ¢umibMe "lTlapk topckoro nepuona’). BooOiie-To cyuiecTBo Tako
KOMIITIEKITMM U ¢ TakHM CTPOEHHM CYCTABOB Ha CyIle JODKHO YYBCTBOBATH ce0f HEBaXHO - OONBUIHHCTBO
IAJICOHTONIOrOB M3/1aBHA IONIArajlo, YTO 3TH TMIAHTbl BEJIM MONIYBOAHbIM 00pa3 ®U3HH, KaK HbIHEIIHHE OEreMoTbl
[63]... Opnako i Hac celuyac BakHee CTpO€HHMe HX 3yOOB: 3TO JANMMHHBIE Y3KHe "KapaHJallWuKH', He
COIIPHKacaronuecss MexJay coboio (cM. pHCYHOK 45, a), OHH KaXyTCs COBEPILICHHO HENPUIrOJHBIMH JUIA
IEPETHPAHUS KECTKOM, JHUIICHHOH MaJMCAaAHOH TKAHW JIHCTBbl I'ONMOCEMEHHBIX (IPYrod-TO B T€ BpeMEHA He
cyuecTBoBaio). Co3aercs BedaTIeHe, YTo 3TO - OTHIOAb He "KepHoBa" (KaK y KOPOBBHI HITH KPOJIHKA), a CKOopee
"mypuuiar”, IpH MOMOIIIH KOTOPOTo OTLEKHUBAIOT U3 BOABI KAKYIO-TO JOCTATOUHO HEKHYIO PACTHTEIHHYIO ITHIILLY.

A.T'. Tlonomapenko oOpaimiaeT B 3TOH CBSA3H BHUMAHHME HA YXKE 3HAKOMbIE HAM IJIABANOUIME MATbl - TUTAHTCKUE
CKOILIEHHS] BOJIHBIX MXOB M IE€UEHOUHUKOB, OOPOCIIHX BOJOPOCISAMH: KJIETOUHBIE CTEHKH Yy 3THX pacTeHHH He
YKpeIlIIeHBl IMTHHHOM (B BOJle 3TO He TpedyeTcs ), a [NIaBHOe - BCE 3TO OMTKOM HaOUTO JKUBOTHBIM OEIIKOM B BHJE
HACEMSIONINX MAT PakooOpa3HbIX M BOJHBIX HACEKOMbIX. CXOHOE ¢ 3aBPOIOJIAMHU CTPOSHUE UMEIOT 3yObl IIPOUUX
pPaHHHX PACTUTEIBHOSIHBIX TPYNN (UIYAHOJOHOB, CTEr03aBPOB), TAK YTO HE MCKIIIOYEHO, YTO BCE OHU BEIH
IIPUBOJHBIN 00pa3 JKU3HH, MIHTAACh IMABHLIM OOpa3oOM IIABAIOMIMMU MaTaMu. MOKET cTarbes, YTO HA3eMHBIMH
pacTHTENhbHBIMH KOopMaMH (6osee rpyOBIMH) JHHO3ABPHI CTAJIH MMUTATHLCA JTHIE BO BTOPOH MONOBHHE Mela, Korjaa
CPeIH HHUX IIOABMIIHCH IPYMIIBI, HMEIOIIHE 3YOHBIE Oarapeu - MOCIe0BaTeNbHbIC PAABI [IJIOTHO CHAALINX 3y0OB
(KaK y akyIlbl), CMEHSIONIME APYr Apyra mo mepe ux cTupaHus. [losBienue >THX rpynn, NPHUCIOCOOTEHHBIX K
IUTAHUIO BBICOKOAOpa3uBHBIMH KOpMaMH (TaApo3aBphl, epaTonCcH/ibl), ObITO ABHO CBA3AHO ¢ paclpocTpaHeHUueM
B 3TO BpeMs [I0KPhITOCEMEHHBIX pacTeHHH.

WUrax, mMe3030# - BpeMs 3aBpOMOpP¢OB: MPEACTABHTENN ITOH BETBH AOMHHHPYKOT H HA CYIIE (IHHO3aBphLI), U B
MOp#X (PBpHAICHBI), H B Bo3ayXe (IITepo3aBpbl). A 4To ke TepoMopdbl? MMeHHO B 3TO BpeMs BO3HHMKaeT camast
NpoABHHYTass HX [Ipylnna, KoTopas OyIeT ompenensts oOOMMK Oynyuiero, KaHHO30HCKOro, cooOuLiecTBa
[IO3BOHOYHBIX - MICKONUTaroWMe (MamMMaiiuu)., M3yuuB neramu srtoro mpouecca, JLII. Tarapuno (1976)
BBIIBUHYJI KOHLEIILHMIO MaMMAaJIH3alMd TEPHOAOHTOB - JOCTATOUHO PACTAHYTOE BO BPEMEHH INOSBIECHHE y CAMBIX
pa3MYHbIX IIpeJCTaBHUTeNlel TakcoHa, paccMaTPUBAEMOIrO B KadecTBe IPEJKOBOIO, OTAENbHBIX IPH3HAKOB,
XapaKTepHBIX JJIS TaKCOHA-MOTOMKA. bbUIO ITOKa3aHO, YTO JHATHOCTHYECKHE NPH3HAKH, OTIHYAIOIHe MaMMalTHH
OT peNTWIHH (BHYTPEHHEE YXO M3 TpeX KOCTOYEK, MSTKHe ryObl, paclIMpeHHbIe OONbIIME MONyIIapus MO3ra H
T.J.) MOSIBIAIOTCS B PA3JIHYHBIX I'PYINIAxX 3Bepo3yObIX SINEPOB MapauleIbHO U HE3aBHCHMO, HO JHIIL Y OJHOH
IPYIIBI - HACTOALIHUX MaMMaldi - BO3HHMKAeT MONHBIH cHHApoM U3 8 Takux mpu3HakoB (pucyHok 48). To ects,
"CTaTh MIICKOMMTAIOUIMMH" IBITAIOTCS MHOTHE TPYIIIBl TEPHOJOHTOB, & KTO HMEHHO JOCTHTHET pe3ynbTaTta (B
HAIIIEM CITy4ae - HOTOMKH IIMHOTHAT) - HE CTOJIb YXK BAXKHO.

PUCVYHOK 49. [Tpoucxoxnenue MIIEKOTTUTAIOIINX
"MamMMmasiM3anust  TepuodoHToB". (a) -  Megazostrodon,
JpeBHelilliee U3 M3BECTHBIX MIEKOMHUTAIONIUX U3 BEPXHETO
Tpuaca; (6) - cxema Qunorenesa no TarapunoBy (1976),
JEMOHCTPHUPYIOIAsh OUEPENHOCTh IPUOOPETEHUS MaMMATbHBIX
IpPU3HAKOB B Pa3IMYHBIX  (QUIOTEHEeTHUECKUX  JIHHHAX
TepoMop®oB: [ - 3BYKOIPOBOIAIIMN anmapaT U3 TpeX CIYXOBBIX
KOCTOUYEK, II - BTOpHUHOE YEMIOCTHOE COUMIICHEHHE MEXTY 3yOHOH
U yewyiyaroi koctamu, 11 - 3auarounas GapabanHas epemoHka
B BBIpe3ke yrioBoil koctu. IV - wMsarkue, cHaOxeHble
cOOCTBEHHOH MYyYCKynaTypoil ryOwl, V - ceHcopHas 30Ha Ha
BepxHel ry0e (mpotoBuOpHcchl), VI - pacluupeHHbIe OOIBIIHE
nomywapus romoBHoro Moszra, VI[ - TpexOyropuartbie
3akbIKkoBbIe 3y0nl, VIII - BepxHHe 00OHSATeILHBIE PAKOBHHEL, (B)




- JBOJIIOIUSL YENIIOCTHBIX CTPYKTYP U CPEIHET0 yXa (MIUTIOCTPUPYIOIIas MPeABAYIIYIO CXEMY).

AHaJloTHYHas TEeHJEHIHA INapaiielbHOTO Pa3BUTHUS KIIOYEBBIX NPH3HAKOB COXPAHSETCS M BHYTPH MaMMAalHH.
Tax, cpennee yxo "MaMManbHOTO THIA", COCTOAIIEE U3 TPEX CIYXOBBIX KOCTOYEK, BXOJHUBIIHX MMEPBOHAYAIBLHO B
COCTaB HIDKHEH uemtocTH (y aMuOMii, PEenTHIHH M NTHII €CTh €AMHCTBEHHAsA CIIyXOBas KOCTO4YKa, stapes),
BO3HHKAET Y TEPUEBBIX MIICKOIMHTAIONIMX (CyMUaThiX H IIJANCHTAPHBIX) H MPOTOTEPHEBHIX (OJHOMPOXOHBIX )
MIICKOIIUTAIOIIUX JBYMS pa3HbIMH cllocoOamMH. (CuHTaeTcsd, 4YTo IIALCHTa y MIICKOIHTAIOIIMX BO3HHKANA
MUHHMYM YE€TbIPbMSI PA3MHYHbIMH Crioco0amMu (Har, "00e3bsHHH" THI IITAIlCHTbl, KOT/A 3apojiblill OYKBaJlbHO
I71aBaeT B KPOBHU MaTepH, - OJITUH U3 CAMbIX IMPUMHTHBHBIX, [0 CPABHHEHHIO C T€M, YTO CYIIECTBYET, HAPUMED, ¥
IPBI3YHOB); B IOCIEAHEM Clydae BIIOJIHE IIPAaBOMOYHO TOBOPHTH O IUIAIICHTApPH3allUH TEPHEB (IO aHAIOTHH C
MamMMau3auueit TepuoaoHToB). [lo-BuIMMOMY, TAaKOB BOODINE MEXAHH3M MPOUCXOKIEHHS BCEX KPYIHbIX TPYIII:
BCTIIOMHHTE TETPAIoAH3aI[HI0 KHCTENMEPBIX PHIO H "3yKapHOTH3AIHIO .

B nocnennee BpeMs CTalo SCHO, YTO NPOUCXOXKICHHE IITHI] IIPOUCXO/IHUIIO 10 CXOHOM cXeMe - ee MOKHO Ha3BaTh
aBuM3alMed apxo3aBpoB. [ITHUBI BeayT CcBOE MPOHCXOKIACHHE OT MEIKHX SIICPOTA30BbIX IAHHO3aBPOB-
MaHHpanTep, NPUYEeM IITHYbY IIPU3HAKH TOXKE BO3HHKAIM HEOAHOKPATHO M HeszaBUcHMO. Kak nonaraer E.H.
Kypoukun (1996), nonHEI CHHIPOM TaKHX MPH3HAKOB BOZHHKAT KaK MHHHMYM JBa)KIBI: ¥ XBOCTATBIX MEIOBBIX
SHAHIIHOPHUCOB (OHH BeAYT CBOE IPOHCXOXKIEHUE OT FOPCKOTO apXeoNTepHKCca, KOTOPBIH, MO CYTH, - €llle IIPOCTO
ONlepEeHHBIH JHMHO3aBPHK), H Y HACTOSIIUX, OCCXBOCTHIX, ITHIl, YbMMH IIpeJKaMH, CyIs IO BceMy, ObUIM
MO3IHETPUACOBLIE TEPOTO/bl TPOTOABUCH! {pUCYyHOK 47, n-¢); 0e33yObIMH IITHI[BI CTAHOBATCA MAPAIIENbHO B
obenx 3THX BeTBAX. OCOOEHHO Ke HHTEPEeCHBI TakHe "HezaBepIleHHbIe" MOMBITKA aBHH3AIMH, KaK HeOONbIIoN -
pOCTOM ¢ IEPBOKIIACCHUKA - IHHO3aBP Avimimus, KOTOpbIH HMeeT B ckeleTe mepeaHel KOHEYHOCTH NPSIKKY (3Ta
KOCTb CIY)KHT IITHIAM JUIS PACKpPBITHSI MaxOBbIX IEPbEB) H YEPEIl C BLICTABICHHBIMH OpOUTAaMU (3TO HYXKHO,
4yTOOBI IJ1a3 He TOHYJN B Ilepe), HIIH HeJaBHO ONMHCAHHBIH SinopaleopteryX, MOKPBITHIH 4eM-TO BpOJE IIyXOBOTO
nepa (y apxeomnTepuKca Hepbs TOIBKO MaxoBble). MOXKHO NpeIIoNI0oK|Th, YTO NepheBOH MOKPOB IIepBOHAYAILHO
BO3HHKAET KaK TEIUIOM30IATOP [UIS CYLIECTB M3 MAalloro pasMEpPHOTO Kiacca, He 00JIaJlatolMX HHepHHATbHOH
rOMOMOTEPMHUECH, U JHIIIb 3aT€M HAYHHAET HCIIONb30BATLCS ISl ITONETA.

BepHemcst, oaHako, K MamMManusM. YacTo OHIIYT, 9To "Me3030H OBUI BEKOM JIMHO3aBPOB, a KaHHO30H - BEK
IPUILEANINX HM Ha CMEHY MIEKOIMTAOIIMX"; 3TO - TUINYHBIH "Hay4dHBIH IIpeApaccylok’, M3 4HCIa TeX, O
koTopbix roopuia C.B. Metien (cm. rnay 9). Ha caMoM gene THHO3aBpbl H MIICKOITHTAIOIIHE MMOSABHIIHCH HA 3eMiie
OJTHOBPEMEHHO - B KOHIIE TpHUaca, U MHPHO COCYIIECTBOBAIH TOTOM Ha npoTsukeHun 120 mMunmuoHoB jer. bonee
TOTO, YHCJIO H3BECTHBIX Ha CETOAHS BUAOB BHJIOB ME3030HCKHX MIIEKOIHTAIOIIUX IPOCTO-HAIPOCTO MPEBbIIIAET
YHUCIIO BHAOB JHHO3ABpPOB; MPaBIa, BCe OHU ObLTH HEOONBIIMMH MO pa3Mepy CYIIECTBAaMH (IMO-HACTOSIIEMY
MaMMalH BBIIUIH B KPYIHBIM pa3MepHBIH KIacc TOJBKO B 2J0I€HE), a MOTOMY HE CTONb IHOOHMEI
TOMYJISIPU3aTOPAMH HAYKH M MMHCATeIIMH-(paHTACTAMH KaK THTAHCKUE PENTHIIHH, HO 3TO Y)K€ APYroi BOMpOC.

31ech, BUAMMO, CIEyeT CKa3aThb HECKOJILKO CIIOB O BBIMHPAHHH JHHO3ABPOB, KOTOPOE MHUPOKOH MyOIHKE OTHYETO-
TO TIpe/CTaBIISETCS €/1Ba JIM He caMOM Kryded TaHHOH M3 BCero, ¢ 4yeM HMMEIOT JeN0 MaleoHToNorH. Boobie o
"BenHkoM BEIMHPAHHH" Ha I'PaHHIlE MEIOBOIO IEPHOJA H KaHHO305, OXBATHBIIEM MHOXECTBO I'PYIII KHBOTHBIX,
peub MOWAET 4YyTh najee (B raaBe 12), OHAKO OMH W3 €ro acnekToB - rudelb "BIAJblK ME3030HCKOH cymn" -
TydIle JeTalbHO paccMOTPeTh B TOM paszzese. OOBIYHO KapTHHY BBIMHpaHHS AMHO3aBPOB IIPEIACTABIAIOT cede
Tak. EcTh BIONHE mpoIBeTaromas U MHOTOYHCICHHAs TPYIIa JKHBOTHBIX (M XMITHBIX, H PAaCTUTEJIbHOSIHBIX ),
KOTOpas B OAMH IIpeKpacHbIf MOMEHT (Ha TpaHHIlE MEXAYy MEIOM H I1aJleOreHOM) BBIMHpPAeT - B OJHOYAChE H
noBceMecTHO. TOCKONBKY Ipyllna 3Ta He MMela KOHKYPEHTOB B JKHBOTHOM MHpe (NIpHILEAIHE ¢H Ha CMEHY
MIEKOIIUTAIOINE HE BBITECHUIIH €€, a IIPOCTO 4yTh IO3/HEE 3aHSUIH OCBOOOAMBILYIOCS DKOJOTHYECKYIO HHILY ),
COOBITHSL 3TH, OYEBHJHO, CBA3aHbI C KaKoOi-TO BHEIUHEH - OTHOCUTEIBHO COOOIIeCTBA IIO3BOHOYHBIX -
KaTacTpodoH: KIMMaTHYeCKOH (pe3koe MOXOJI0AaHHE - MM, HAlIPOTHB, [TOBBILIEHHE TEMIIEPATYpPhl), KOCMHYECKOH
(B3pBIB CBEPXHOBOH, H3MEHEHHE IIOISPHOCTH MAarHUTHOTO IIOJIS ILIAHETHI) MM, Ha XYJAOH KOHEL, OMOTHYeCKOH
(MOSIBUBILHECS B MO3/HEM MENY LBETKOBBIC PACTCHHS OTPABHIIH PACTHTEIBHOAIHBIX JHHO3aBPOB AJIKATIOHIAMH, a
MaJleHbKHE, HO 3JIOBpEJIHbIE MIIEKONMTAIOIIHE IOeNy Bce HX sina). B mocrneaHee Bpemsi cTaja JOBOJIBHO
NIONyJISPHA acTePOHAHAs TUIIOTEe3a, CBA3bIBatollas "Benukoe BbIMUpanue” (U, B YaCTHOCTH, THOEIb JHHO3aBPOB) C
MaJlecHUEM THTaHTCKOTO METEOPUTaA; MOJHSABIIAACS B pe3ylbTaTe yAapa IIbUIb c/ellalia 3eMHYIO aTMocdepy mouTH



Her03pa‘lH0ﬁ JJI1 COJTHCUYHBIX nyqeﬁ, YTO HMCEIIO KaT’aCTpO¢)quCKHe MMOCICACTBHA OJIA Q)OTOCHHTeBprIOH_[HX
paCTeHHﬁ H, Jajiec, I IIUTarmMUXCcd HMH JKUBOTHBIX.

O0 acTepouIHOHW TIUIOTe3€¢ Mbl MOrOBOPHM TOAPOOHO B riaBe 12; ynoMsHEM JHUIb, 4TO OONBIIHHCTBO
NaJIeOHTONIOTOB OTHOCATCA K Hell (paBHO Kak K "B3phIBAM CBEPXHOBBIX" H T.I.) BechbMa cKenTHueckd. Bee 3tH
UMIIAKTHBIE THIOTEe3bl ('THIOTE3bl YIAPHOTO BO3ACHCTBHA") HE OTBEYalOT Ha BOIPOC O CTPaHHOH
M30HpaTeIbHOCTH STHX HMIIAKTOB (JHHO3aBpHl TOI/IA BHEIMEPIH - a KPOKOIMIBI, MHOTME H3 KOTOPBIX OBLIH
HA3eMHbIMH, TIPEKPACHO ¢e0s YYBCTBYIOT), 0€3MEPHO MEPEOLIEHHBAKT CKOPOCTh BHIMHPAHUH (HX MOKHO HA3BaThb
"CTpeMHTEIbHBIMHA" JIHIUb B T€OJOTMUECKOM MacliTade BPEMEHH - peub HIET O ThICAYax, U Jaxe JecATKax ThICAY
JIeT) H UX CUHXPOHHOCTH B pa3HBIX MecTax IUIaHeTHl (B OOJIBIIMHCTBE MECTOHAXOKIACHUH MOCIeIHHe THHO3ABPhI
HCYE3al0T A0 HPHINEBOH aHOMAJMH, OJHAKO H3BECTHbI M 110 MeEHbIIeH Mepe 1Be (ayHbl JTMHO3aBPOB
IaJleOTeHOBOTO BO3pacTa - T.e. 3aMETHO IO3Ke ee). JTo, OJIHAKO, YacTHOCTH. bonee cepbe3HbId Bompoc -
IIPABOMOYHO JIH BOOOIIE TOBOPUTH O "BRIMUPAHHUU JHHO3aBPOB B KOHIIE Mena"?

YTouHHM, 0 YeM HJeT pedb. Ha NpoTsHkeHHH HCTOpHH MOOOH TpyIIlbl IOCTOSHHO MOSBIAKOTCH HOBBIE BHIBI, a
CTapbl€ BBIMHPAKOT - BBIMHPAHHE €CTh COBEPIICHHO HOPMAaJbHBIH KOMIIOHEHT 3BOJIIOLMOHHOTO mpouecca. Ho
U3BECTHBI U CIydyau KaTacTpoHUuecKWX BBIMUPAHHH, KaK 3TO MPOM3OIUIO, HAIpUMeEp, Ha TOH ke caMoif Men-
[aJIeOTeHOBOH I'paHHlle ¢ IUIAHKTOHHBIMH (opaMeHHbepaMH: Tpylla CIOKOHHO HapallMBaeT pasHooOpa3sue, a
IIOTOM B OJHOYAche - Dabax! - U3 HECKOJIBKUX AECATKOB BHIOB OCTaeTCA OJUH. Tak BOT, ¢ AHHO3aBpaMH HHUYETO
1oJI00HOTO HE MPOUCXOMHIO. ['pyIna NOCTHIIa MAaKCHMYMa pa3Hoo0pa3us B O3JHEM MEIly, a 3aT€M OHO Hadvasio
CHIDKATHCA; OJHAKO €CJIM MOCYHTATH HMEHHO TEeMITbl BEIMHPAHHS JHHO3aBPOB (a He W3MEHEHHS UX CYMMAapHOTO
pa3HooOpa3us !), TO OKaXeTcsd, YTO B KOHIIE MAacTPUXTCKOTO BEKa, KOrJa BBIMEPJIH MocieAHHe 7 BHJIOB, HE
IIPOU30ULIO HHYETO OCOOCHHOIO, H TEMITbI 3TH HE BBIIIIE, YEM B IIPEIIECTBYIOIIUE BPEMEHA. .

Kak ke Tak?! A oueHb IPOCTO: BEIMHPAHHE THHO3ABPOB HJET BECh MO3HUH Mel ¢ foJiee WM MeHee MMOCTOSHHOMN
CKOPOCTBIO, HO Ha4yHMHasi ¢ HEKOTOPOTO MOMEHTA 5Ty YObUIb MepecTaeT KOMIIEHCHPOBAaTh BOSHHKHOBEHHE HOBBIX
BHJIOB; CTapbi€ BHJIbI BBIMHPAIOT - @ HOBBIX UM HA CMEHY HE ITOSBISETCS, H TaK BIUIOThH A0 MOMHONO HCHE3HOBEHHS
rpynmnbl. (AHaOTHA: CTpaHa TMPOHWIPBIBAeT BOHHY HE MOTOMY, UYTO IPOTHBHHK CTall HAHOCHTL el Ha (poHTe
HeOBIBAJIO BBICOKHE IIOTEPH, a OTTOTO0 YTO B ThUIy OCTAHOBWIIHCH M3-32 OTCYICTBHS CBIpbS TaHKOBBIE H
aBHALMOHHBIE 3aBOJIBI). MHBIMH cloBaMH: B KOHLE Mella HMEJIO MeCTO HEe KaTacTpoduyeckoe BBIMHpaHHE
JIMHO3aBPOB, & HEMOABJICHHE HOBBIX UM HA CMEHY - @ 3TO, COIJIACHTECh, 3AMETHO MEHSET KapTHHY. 3HAYUT, MbI
UMEEM JIEJI0 C JOCTATOYHO PACTSHYTHIM IO BPEMEHH, "€CTECTBEHHBIM' IIPOLECCOM; H JIaXKe €CIIH JOIYCTHTh, YTO
YIOMSHYTHIE BBIIIE 7 MOCIEOHHX BHAOB (M3 MaacTpHUXTa) IOrHOJIM B pe3ysbTaTe HEKOETo "HMITakTa", 3TO BCE
pPaBHO HE MEHSET CYTH JieJa.

MHuorue aBTOpBI MOJAaralOT, YTO peub HJAET O KJIMMATHYeCKHX H3MeHeHUsx. JleHcTBUTEeNbHO, B KOHIE MeJa
(MaacTpUXTCKHH BEK) HAYAIOCh 3aMETHOE TOXONOAaHUE, a OCYIICHHEe MOPCKHX MIeNB(OB BEIO K YCTAHOBICHUIO
00ee KOHTHHEHTAJIBHOTO KJIHMAaTa ¢ PE3KHMH TEMIIEPAaTYPHBIMHU MEPENaJiaMy - HHEPIHAIbHO-TOMOHOTEPMHbIM
JIMHO3aBpaM BC€ 3TO U BMOpaBay ObUIO cOBepilieHHO "He B MacTh'. OaHako OoJbIIMI WHTEpeC, Ha MOM B3IJIA,
IIpeACTaBIAIOT "OHOTHYECKHE' THIOTE3bl, KAacaoMMeCd SKOCHCTEMHBIX IepecTpoek. Cpelld HecHeluajucToB
JIOCTATOYHO [MOMYNISPHBIE THUMOTE3bl O TOM, YTO PACTHTENbHOSAHBIE JIUHO3ABpbl SKOOBI HE CYMENH
IIPHCTIOCOOUTLCS K HOBOHM JHUETE - pacnpocTpaHWBIIEHCS B CEpeAMHE Mella LBETKOBOM pacTUTEIbHOCTH:
OTPaBWJIHCH BbIpa0aThbIBAEMBIMH I1IBETKOBBIMH QJIKAJIOMJAMHU HJIM aKTHUBHO KOHIICHTPHPYEMBIMH HX TKaHAMH
TSHKEJIBIME MeTannamu [64], ctounny 3y0bl 0 cofepiKalidecs B UX KIETKaxX KPUCTALILI KpeMHe3eMa, U T.11. Bee aTo
npeacTaBnsgeTcs abCONIOTHO HECePbe3HBIM - XOTA OBl MOTOMY, YTO Ha MO3JHUH Mel IPOCTO IIPUXOAMTCS
MAaKCHMAaJIbHBIH PACIBET IPYIIbl: W3 3TOTO BPEMEHH H3BECTHO CTOJIBKO K€ BHAOB JIMHO3aBPOB, CKOJIBKO 328 BCIO
IIpEANIECTBYIONIYIO HMCTOPHIO - € TpHaca IO KoHell paHHero Mena. VIMEHHO Torja, KCTaTH, MOSBIAIOTCA
CHEIHATH3UPOBAHHbIC TIOTPEOUTENIH BhICOKOAOPA3WBHBEIX KOPMOB (THIIA 3JIaKOB) ¢ 3yOHBIMH OaTapesmu. MHoe
JIeTI0 - COOBITHSA, TPOUCXO/IUBIIHE B METTY BHYTPH COOOIIECTBA [I03BOHOYHBIX.

Mbl ¢ BaMH IIOMHHM, 4TO OCHOBOH 120-MWITHOHONETHET0 "MHMPHOTO COCYIIECTBOBAHHUS" IHHO3aBPOB H
MJICKOIIMTAIOIUX OBUIO MOITHOE pa3jelIeHUue HX SKOIOTHUYECKUX HHII B COOTBETCTBUH € PA3JIHYUSMH B Pa3MEpPHBIX
K1accax. B MenmkoM pasMepHOM Kiacce, GOpMHpPYeMOM MIIEKOIHTAIOIIMMH, B Te BpeMeHa He CYIIECTBOBAJIO



HACTOSIIUX IIJIOTOSIAHBIX GOPM - TOJIBKO HACEKOMOSIHBIE U HecTelHaTu3upoBaHHble XUIITHUKH, THIIA eXeH HITH
ornoccyMoB. CHTyalnusa MOMeHAIach B Melly, KOTJIa Ha 9BOJIIOIMOHHYIO apeHy BBILUIH TepHEBBbIe MIEKOIHUTAIOIINE,
UMEBIIIHE 3aMeTHO OoJiee BBHICOKHH ypoBeHb MeTaboiau3Ma, Hexeld TpUacoBble H IOpckHe nmpoTtoTepud. Ha 3Toit
METaOOMTUUECKOH OCHOBE "HCTHHHO-TOMOMOTEPMHBIM" TEpUAM BIEpPBbIE yIaeTcs co3jmath ¢urodara B MaioMm
pazMepHOM KJIacce - YCIOBHO TOBOpS, "Kpbicy'. CoOBITHE TOUCTUHE PEBOJIOIHOHHOE - JIETKO MOHATE, HACKOJIBKO
Teneph paclIHpseTcs TNHIUeBas Oa3za cyOnoMHHAHTHOTO cooOImectBa [65]. Temepp B HEM ¢ HEYKIOHHOCTBIO
JIOIKEH TOSBHTHCS M YIPaBIAIONAH ONOK W3 CIEMHATH3HPOBAHHBIX XHIMHHKOB - CTOIbh k€ YCIOBHO TOBODA,
"Qpokctepbep”. U BOT TYT-TO - COBEPIIEHHO HEOXHAAHHO! - HAUHHAIOTCS KPYIHbIC HEMTPUATHOCTH Y JTHHO3aBPOB -
u00 JeTEeHBIUH-TO HX SBISIOTCS WIEHAMU He JTOMHHAHTHOrO, a cyOJOMHHAHTHOTO cooOmmecTBa. JleTeHbin
JTUHO3aBpa, He oOyagaromuif emie (B CHIY CBOHX pa3MepoB) HHEpHHAIbHON ToMoHOTEpMHEH - 3TO TPOCTO
Oounplias AMEpHLA, JJAKOMasi 100b14a JUIS TAKOTO BOT, KPYIIIOCYTO4YHO aKTHBHOTO, "(oxcTepbepa”.

3alMTHTE JIETCHBINA - 33]a4a 4elyXoBas... HO TOJBKO HA NEPBBIM B3rmsa. 3To (KaKk HaM W3BECTHO) XOPOLIO
yJaeTcs CIIOHAM W KPYIIHBIM KONBITHBIM, BEAYIIHM CTaJHBIA 00pa3 XKHU3HH, HO C JHHO3aBPAMH CHTYallHd WHas.
Jlerko HanmagUTh OXpaHy KJIAAKH (HEKOTOPBIC AUHO3ABPH! B IIO3HEM MeJy NeHCTBHTEIBHO OTpadaThIBAIOT TaKHe
THIIbI TIOBEJICHHA), OJHAKO KOIZIAa JETEHBII HMEET pasMep KpPONHKA, a POAHTENIH - POCTOM CO CIOHA, TO €ro
ObIcTpee pa3[aBHllb, 4YeM 3alUTHINL OT HamajeHHd [66]. CokpaTHTh 3TOT pa3pbelB B pa3Mepax HEBO3MOXKHO
(pa3Mep JeTeHbIIA OTpaHHYeH MAKCHMAJbHBIMH pa3MepaMM sIHIla: €CJIH CHEJIaTh €ro CIHIIKOM OOJBIINM,
CKOpJIyTIa He BBIICPXKUT AABICHHS XHJKOCTH, a €CIM YBEIIWYHThH TOIIIHHY CKOPIIYIbI, 3apOJIBILI 3aJ0XHETCS ), H
MOJIOAb JHHO3aBPOB OOpEHEHA OCTABaTLCS HWIEHOM CyOJOMHHAHTHOro coobmectBa. Mutepecno, kcratH, 4TO
UMEHHO B 3TO BPeMS XHIIHbIE THHO3aBPBI-TEPOIIO (Bl COBEPIIAIOT P/ MOMBITOK BOWTH B MaJIbIii pa3MepHEI Kiiacc,
YTOOBI TOXE HCIOJIB30BaTh Takoi HOBBIH HHINEBOH pecypc, Kak "KpbICHl", OJHAKO BCe OHHM OKaHYHUBAIOTCH
Heynadell: coodmecTBo yxe cHOPMHPOBAHO, HHIIM NOJEIEHbI, @ TEPOMOJbI-KPOLIKH ITOCIENH K LIATOYHOMY
pa300py - B TOYHOCTH KaK TepoMOp(¢BI B TpHace.

DTOT cleHapHil COOBITHH, MpearnoiararoUi TOoCTeNeHHOe yracaHHe AMHO3aBPOB 3a CYET IOJHOM yTepu HUMH
Manoro pasmepHoro knacca (A.C. Paytuan oOGpa3sHo Ha3Ban malblif pasMepHBId Ki1ace "MepucTeMOi rpymnmbl” -
UMes B BHJy, UYTO HMEHHO H3 HEro HCXOIAT BCE OSBOMIOLMOHHBIE HOBAIlHH), TPEJCTABISETCA Hauboiee
yOenuTenpHbIM. lloCIEeHIO TOYKY B HCTOPUM "IpakoOHOB Me3030s" NeMCTBHTEIIBHO MOTIIO IIOCTaBHTh
MaacTPUXTCKOE MOXOJIOAAHHE H KOHTHHEHTATH3AIHS KJIHMAaTa, OJJHaKO 3T0 ObUIa HMEHHO "TIOCIIEIHSS COIOMHHKA,
CIIOMaBIIasl CriuHy Bepbmroaa”. B moboM cnyyae, OONbITHHCTBO MAN€0300JI0I0B HE BUJHT HUKAKHX OCHOBAaHHH K
TOMY, YTOOBI OOBACHATE 3TH COOBITHS BHE3EMHBIMH (HUyTh OBLTIO HE CKa3al - "IOTYyCTOPOHHHMH") TPHYUHAMH.

12. Me3o3olickue OHOLEHOTHYECKHEe KPH3HCHL. ''AHrHocnepMuianus Mupa' (cpeaHHH Men) U ''Beiukoe
BbIiMHpaHHe' (koueu Mena). HMnakTHbie H OHOTHYECKHE FHIOTE3bI.

Kax yxe OBIIO CKa3aHO, MCTOPHUA HA3eMHBIX 3KOCHCTEM - 3TO (DaKTHUECKH HCTOpPHUS TpeX TIpYNI HBBIX
OPraHU3MOB: COCYJHCTBIX PacT€HHMH, HACEKOMbIX M II03BOHOYHbIX-TETPANoJ, a TakkKe WX B3aMMOOTHOLICHHH.
OcHOBY OKpy’Karommero Hac KaifHO30HCKOro MHpa COCTaBIIAIOT IIBETKOBEIE PACTEHUS U SKOJOIHYECKH CBS3aHHBIE C
HUMH TpYIIIB] HACEKOMBIX (TaKHX, KaK, HallpUMep, ONBUIMTEIIH - ITYeJIbl, MyXH, 0a004KH), a Taxxe o0IIecTBEeHHbIE
HacekoMble (MypaBbH U TEPMHTbI); HauOONee 3aMETHbIMH WIEHAMH COOOINECTBA IIO3BOHOUHBIX SIBISFOTCS
IUIALUEHTapHble MIIEKOIHMTAIOUIMEe W MTHUBI. ECIH TOBOPUTH O BojJoeMaXx, TO TYT IOMHHHPYIOT HAcTOSLIHE
KOCTHCTbIE pbIObI; BEpXHHE TPODOUUECKUE ITAKH B MOPSIX QOPMHPYIOT MOPCKHE MIIEKOTTHTAIOIIHE (KHTOOOpa3HbIE
¥ TACTOHOTHE) U aKYJIBI COBPEMEHHOI0 THIA.

Me3030CKHi MHUpP BBIDJISIET COBEPIICHHO HWHAve. PacTUTENbHYKO OCHOBY €ro COCTaBISUIM [OJIOCEMEHHBIE
(TOMHMO XBOWHBIX - OU€Hb pa3HOOOpa3HbIe THHKIOBBIE, CATOBHHKH W POJICTBEHBIE HM OCHHETHTHI), B COOOINECTRE
MTO3BOHOYHBIX JTOMHHHPOBAIH apX03aBpbl - JHHO3ABPEI Ha 3eMIle, ITEPO3aBpPhl B Bo3ayXe. PHIObI MpecTaBiIeHs B
OCHOBHOM TraHOHWJaMu [67], B MOpSAX TJIaBHBIMH XHIIHHKAMH SBISUTHCH 3BPHAIICH]IHBIC PENITHINH (HXTHO3aBPhI H
IUIE3HO3aBphl), a TaKXkKe TONIOBOHOIHE (aMMOHHTHI M OeneMHUTHI). Pa3nuums cped HAceKOMBIX HE MeHee
CYUIECTBEHHBI: B T€ BpEMEHA JOMHHHPOBAIH 3aHUMAIOIIME HBIHE TOJYHHEHHOE MOJIOJKEHHE TapaKaHbl, IHKaJIb,
CeTUATOKPBUIbIE W CKOPIHOHHHIILI, Korja e UMeHHO BO3HHK 3TOT Hall KaiHo3o#ckuit Mup? [Iponsommna ma ata
cMeHa follee HIIH MEHee ¢IHHOBPEeMEHHO BO BCEeX Tpynmax, JTHOo Oblna pacTIHyTOH Bo BpeMeHH? boimo 1M 310



IUIABHBIM 3aMelleHreM 'BeTepaHoB” "HOBOOpaHIAMH", WIIH, HAIPOTUB, KPH3UCOM, COMPSDKEHHBIM C MAcCCOBBIMH
BBIMUPaHUSAMU ME3030HCKHUX TPy’

O pe3kux W3MEHEHHSX TUIAHETApHOW OMOTHI B KOHIIE MEJIOBOTO MEepuoja yueHsie 3Hanu yxxe B XVIII Beke;
IIPOMCXOJMBIINE TOrJa coObITHA 4YacTo HazbBaroT "BenmkuM BeiMupanuem”. Haubosblee BHHMaHue OOBIYHO
IIPUBJIEKAeT HCUE3HOBEHHE THIAHTCKUX PENTHIHH (JMHO3aBPOB W NTEPO3aBpOB Ha CyIlle, ILIE3HO3aBPOB H
M0303aBpOB B MOpE), OJHAKO IOMHUMO HHX B 9TO BpeMsl BHIMMPAIOT aMMOMHTHI W OeleMHMHTBI, HHOIlepaMbl H
PYIHCTHI (KpYIHBIE - pa3MepoM J0 METpa - JBYCTBOPKH) H €IlI€ MHOKECTBO MOPCKHX rpymi. OCo0eHO CHIIBHO
IIOCTpajall IJJAaHKTOH: PAKOBHHHBIE [IpOCTEHINNE - paJHOIIpHH U popaMenudepsl, OTHOKIETOUHbIE BOTOPOCIH C
M3BECTKOBBIM (KOKKOITMTO(OPH/IB) U KPeMHE3eMOBBIM (HaTOMEHN) cKesIeToM. IIpH 3ToM MentoBble BHIBI OOBIYHEI
U pa3HOOOpa3HbI BILIOTH 10 MOCJIEAHEr0 MUJITUMETPA OTIIOKEHUH Mepel Me3030MCKO-KaHHO30MCKOH rpaHULCH.
W3 naHHBIX MarmMtocTpaturpaguu cliefyer, 4To HaubonblIMe H3MeHeHHS (ayHbl COOTBETCTBYIOT MEPHO.IY
oOpallleHHOH MOISIPHOCTH MAarHUTHOTO MO 3€MJTH (Tak Ha3biBaeMbIl MHTepBan 39), mmuBliemMycs He Oonee 500
ThIC JIeT. IUBIMH CJIOBaMH, cMera Me3030ickoii OHOTH! Ha KallHOo30MCKYIO IPOH30IIITA BUE3AlIHO U OUYeHb OBICTPO,
YTO HAaBOJIUT Ha MBICJIb O KaKoH-TO rIo0ambHOM KaTacTpode; a MOCKOIbKY H3MEHEHHS! 9TH OXBATHIIH KaK MOPCKUeE,
TaK U CYXOIIYTHBIC IPYIIIbL, Y9KOJIOTHYECKH HE CBA3aHHBIC MEXKAY CODOIO, TOTHUHO CBA3ATh €€ ¢ KAKOH-TO BHEIIHEH
10 OTHOLIEHNIO K OHocdepe NpHUHHOH - 3eMHOH (kaTacTpoduuecKui BYJIKaHHU3M H T.I.) HIH KOCMHYECKOH
(BCIIBIIIIKA CBEPXHOBOH, MHOTOKPAaTHOE YCHIICHHE M3JTYYEHHs U3 KOCMOCa M3-3a MEPENOIKCOBKY MArHUHTHOIO OIS
IUIaHETBh], [IaJleHUe THrauTCKOTO acTepora U T.1I1.).

3nech cuenyer cjenaTh OHO OTCTYIUIEHHE, Kacarolleecss MeTOJ0NOTHH. MBI ¢ BaMH Yy)e TOBOPHIH O TOM, YTO
OCHOBY €BpOIICHCKOI0 HaydyHOro MBILUIEHHS cocTaBisieT "bpurBa Oxkama' (cM. rimaBy 1-a) - M3 HECKOIBKHX
KOHKYPHPYIOILHX FHIIOTE3 BLIONpAeTCs Hauboiee mpocTas, He BBOASMIAs "H3OBITOUHBIX CynIHOCTeH". BeE Tak, HO
TOJILKO BOT IIpeJICTaBIeHHsA O "MpocToTe” M O TOM, Kakue M3 CYIIMOCTEeH SBJISIOTCS "H3OBITOYHBIMU" MOLYT

JOBOJIBHO CUJIBHO pa3jifvaThCa Y HpeI[CTaBI/ITeJ'Ieﬁ Pa3HLbIX HAYK.

[IpuMeHUTENBHO K HAIIEMY KOHKPETHOMY CIIYHard 3TO O3HaudaeT cuenaytoiee. Jns ¢usmka 0onee mpocThiMH, a
notoMy Oollee TpPUBIIEKATEIbUBIMH, OyIyT "0qH0daKTOpHbie", HMIIAKTHEBIE, THIIOTE3bl (M3BEPrHYIINCH Pa3oM BCe
BYJIKAHBI - H BCE KHUBOE OTPABHIOCH CEPOH H TSHKEIBIMH METAIAMH; YIAI acTePOHA - U MOAMSTAs UM TbITh
HACTONBKO 3aMyTHHIA arMocdepy, UYTO pacTeHHS TMepecTaTd (OTOCHHTE3MpPOBATh), MPEACTABICHUS K& O
CHCTEMHBIX CBOHCTBax OHOCGEpH! ABIAIOTCA "H3OBITOUHBIMHA" .

Hnoe neso - 6uonor; A1 HETo BIIOJIHE OYEBHAMO, YTO IKOCHCTEMBI H OHOcdepa ABISAIOT cOO0I0 HE MeXaHHUYEeCKHe
HaOOpbl JKHBBLIX OpPraHU3MOB (Bpojae TeppapuyMoB Ha [ITH4YbeM pBIHKE), @ BBICOKOLEIOCTHBIE TOMEOCTATHI,
obnanarle CBOHM COOCTBEHHBIM IOBEJEHHEM, CIOCOOHBIE KOMIHLUMOHMPOBATL CpeAy CBOEro OOWTauus H
3¢ pexTHBHO MPOTHBOCTOATEL BHEIIHHM BO3MYILEHHUAM. [103TOMY ¢ ToukH 3penns Guonora Honee IpoCThIMH OyAyT
THIOTE3Bl, NIPeAIoNarallllie BHYTPEHHIE IPUYHHBl 9KOCUCTEMHBIX CMEH - Jaxe Haubolee pPe3KUX, KPH3UCHBIX
(IpeBpallieHus 4epBeoOPa3HO I'yCEHHUbI B TBEPYIO HETIOJBH)KHYIO KYKOJIKY, @ KYKOJIKH - B 0a00UKY BBI[JISIAT
CO CTOPOHBl SBHBIMH "KpH3ucaMu" B IIpollecce HHAMBUAYAIbHOIO pa3BHTHA HACEKOMOIO), a BHELIHHe
BO3EHCTBHS - "H30OBITOYHOH CYIHOCTBIO", KOTOPYIO MOXHO NPHBIEKATh JIMIIb [OCIE TOrO, KaK HcUeplanbl BCe
uHble, "BHYTpuOHOCGhEpHBIE" BapHaHThl OOBACHEHHS. 2TO paznuude Mexay "¢usukamu” u "Ouomoramu”
(Ha3BaHUS STH, pa3yMeeTcsl, YCIOBHBI) HOCHT B HEKOTOPOM CMBICIIE MHPOBO33PEHUECKMH XapakTep, H OTTOrO
JydIne 3arofid 0003HAYMTh CBOKO TIO3HIIMIO; i, KaK IIErKO J0rajaThCs, 3aHHMAa0 "OHONOTHYECKY" TMO3HUHIO -
IOJIOKEeHHe 00A3bIBAET. ..

HUrak, Bo3Bpamaemcs K "Bemukomy BbiMupaHuio'. B cepenune 60-X rosoB TpH HCCIIENOBAHHU pas3pesa
IOTPAHHUYMBIX MeN-KatHO30HCKHX oTiIoxeHui B ['y06mo (MTanus) B TOMKOM CliO€ [IIHHBI, COOTBETCTBYIOIIEM
bayunctuyeckoit rpauuie (ero Bozpact - 67 miu net), 6pu1a obuapyxena HeoOBYaHHO BBICOKAS KOHUEUTPAIUs
peaxoro Metamia upuaus (Ir), B 20 pa3 npesbillaloias €ro cpeauee colepkaHue B 3eMUOH kope. Briocnenctsuu
TaKue UPHAMEBLIE AaHOMATIMH HAa MET-KailHO30HCKOM rpaHuie ObUTH HaliIeHbl BO MHOXECTBE MECT IO BCEMY MHPY,
a coJleprkanie MeTallla B HeKOTOPHIX M3 HHX IpeBbiaer ¢ouosoe B 120 pa3; npoTsHkeHHOCTh MepHoia, Koraa
HaKalUIMBAIUCh 3TH OCaJKH, Oblna (CyAd IO TONIUMHE HX CI0d) OYeHb HMeBelldKa - ue Oonee 10 Teicsy neT. B
36MHOH KOpe HpHUIUH PEIOK IMOTOMY, YTO OH XOPOIIO PacTBOPUM B XKeje3e: IIOYTH BECh 3€MHOM HMpHIUH



CKOHIIEHTPHpPOBaH ceiyac B siape miuaHeThl. COOTBETCTBEHHO, €0 JOBOJIBHO MHOI'O B BEIIECTBE JKEIE3HBIX
METEOPUTOB, MIPEJICTABISIONUX coO0l dhparMeHTh! IUTAHETHRIX SEP.

Ha »1oMm ocHoBanuu JI. Anpapec (1980) mpeamonoxu, 4TO UpHAHEBas aHOMAJIHA - CIEJCTBUE yJapa O 3EMIIO
KPYITHOTO acTepoOU/a, BEIECTBO KOTOPOI'O paccesyioch 110 Bcell ee MOBEPXHOCTH (acTeponaHasi rHnotesa). YToOsr
Nath HaboJaeMoe KOJIHYeCTBO UPHANS, TpeOyeTcs Teslo BHE3eMHOH IPHPOJBI AHaMeTpoM IpHOIU3HTenbHO 10
KM " Maccoi 1010 T; mpH ero maJeHHWH Ha Cylly BO3HHKJIAa OBl BOpoHKa aAuMeTpoM okoio 100 kM (ryiaBHBIM
IIPETeH/IGHTOM Ha 3Ty poJib cuuTaroT kparep Unkkcynyd Ha FOkaranckom mosyoctpose). Pacuersl mokasbiBaroT,
YTO IIPH TaKOM yJiape B atMocdepy ObIIO BHIOPOLIEHO OTPOMHOE KOJIMYECTBO IBIIIEBUAHOIO MaTepuana (B 60 pa3
OoublIle Macchl CaMoOro acTepousa). AnbBapec H €ro CTOPOHHHMKH II0JIararoT, YTo 3Ta NMbUIb o0palianachk BOKPYT
3eMJTH HECKONbKO JIET, MPEeXJIE ueM Bbllaja OOpaTHO HAa MOBEPXHOCTH. ITO ILUIOTHOE MbUIEBOE OOIIAKO, CKBO3b
KOTOpoe ¢J1abo MPOXOIHUT COJIHEUHBIH CBET, NODKHO ObLIO CHJIBHO OCIabHUTh OTOCHHTE3, UTO MPHBENO K THOEIH
pacTeHu# (IIpeXIe BCETO -IIJIaHKTOHHBIX BOJAOPOCIIEH, UMEIOIINX OueHb KOPOTKHH H3HCHHBIH ITUKII), & 3aTeM H
IIUTAIONMXCS UMM JKHBOTHBIX. KpoMme Toro, sTo AokHO OBIIO BEI3BATh pPE3KOE OXJIaXIE€HHE IMOBEPXHOCTH
wiaHeTsl ("actepouaHas 3uMa”). B Bode okeaHoB H3-3a ociabneHus GpoTocHHTe3a HakammBaetess CO2, yro Benet
K TIOBBIIIEHHIO €€ KHCIIOTHOCTH, 4 3TO, B CBOIO O4€pellb, - K PACTBOPEHHIO PAKOBHH KapOOHATCEKPETHPYIOIIUX
opranu3MoB (oT ¢hopameHudep 10 HHOLIEPAMOB).

P. Kappoin (1993) B cBoeM yudeOHHKE NAJICOHTOJIOTHM IHIIET: "YueHble-(DPU3MKH, TIPH3HABAsk OCHOBHBIE BBIBOJIBI
AnpBapeca, OCIIapHBAIOT HEKOTOpBIE feTany. CenHaTucThl M0 HCKOTAEMbIM OCTATKaM OOBIYHO HACTPOEHBI O4YEHb
kputuuecku"; A.I'. IloHoMapeHKo BeChMa TOYHO OTPA3UJT OTHOIIEHHUE MAJIE0300JI0TOB K "HMIAKTHRIM" THIIOTE3aM,
3aBEpLIUB COOTBETCTBYIOUIYIO JIeKIHIO clioBaMH: "K HecuacTblO, BO33pE€HHS 3TH B IIOCIHCOHHE TOIBI
pacipoCTPaHHIIHCh, KaK uyMma'. [1aneoHTOIOrH, KOHEUHO, He MOTYT MPOheCCHOHAIBLHO OICHUTh MATeMATHUCCKHE
MOJIEJIH, U3 KOHX CJieAyeT NPHHIUIHAIbHAS, TEOPETHYECKAsA BO3MOXHOCTh HACTYIUJIEHHS "acTepOHJIHOW 3UMBI"
(XOTs IO HEKOTOPBIM pacueTaM TBUIb JOJDKHA OblIa OCECTh HE Yepe3 HECKOJBKO JIET, a YK€ Yepe3 HECKOJIBKO
HEJEJb, & THIPOXUMHKH HAIOMHHAIOT O CYIIECTBOBAHHH B MOPCKOH BoJie kapOoHaTHO-OHKapOoHaTHOTO Oydepa,
U3MEHHThH KUCIOTHOCTH KOTOPOTO YPE3BBIUYANHO TPYJHO), HO BOT O KOHKPETHBIX COOBITHAX KOHIIA MEJIa HM OYEHb
naxke ecTh 4ero ckazaTh. CyTh Jlela B TOM, YTO HATM4YUE NMPHYMHHOHN CBA3ZH MeXAy HUpHAHEBON aHoManuei
(xoTopasi ¢aKT) U [103THEMEIOBBIM BEIMHpaHHEM (KOTOpoe Toxe (akTt), BooOIIe-TO TOBOPA, PElIUTEIbHO HH H3
4yero He CJIeyerT.

HauHeM ¢ TOTO, UTO HPUIHEBHIX AHOMAIHH B OTIOXKEHHAX CAMOT0O Pa3HYHOIO BO3pacTa HalAeHO (C TOH MOpHI,
Kak MX CTaId IeJIeHAmpaBleHHO MCKAaTh) yKe HEeCKOJIBKO NECSTKOB - HO TOJIBKO OHH HHKaK He CBSA3aHBI C
KpPYIMHbIMH (payHHCTHYCCKAMH cMeHamMH. M Hao00poT - Bce MOMbITKH OOHAPYKHTh CIIE/bI ACTE POH/IHBIX HMITAKTOB
B TOPH30HTAX, COOTBETCTBYIOIIUX JPYTUM KPYIHBIM BHIMHPAHHSAM, TAKAM, HAlIpUMeED, KakK MepMo-TpHacoBoe (I1o
cripaBeITHBOCTH "Benukum” ciieoBasio Obl Ha3BaTh HMEHHO €TO - OHO OBUIO Kyj1a 0oJiee MacIiTaOHBIM, YeM MeJl-
[IAJICOTEHOBOE) HU K ueMy He IpHBesid. CyIlecTByeT LENbId pAl TOYHO AATHPOBAHHBIX METEOPHUTHBIX KpaTepoB
naxe Oojee KpYMHOro pasMepa, deM mpeamosiaraeMbld AnbBapecoM (no 300 kM B auamerpe), H mpU 3TOM
JIOCTOBEPHO H3BECTHO, YTO HHYEIO CEPhE3HOTO ¢ OHOTOH 3eMIIH B Te MOMEHTHI He MpoucXoauo. CKypyJe3Hoe,
"o MHIUIHMeTpaM'', W3yueHHe HOTPAaHUYHBIX pa3pe3oB I0Ka3ajo, YTO CHHXPOHHOCTh UPHAMCBOH aHOMAIHH H
"Benukoro BbIMMpaHWS' CHILHO TIpeyBelM4deHa. MaccoBoe BbLIMHPDAHHME MOPCKUX OpPraHH3MOB  OBLIO
"MTHOBEHHBIM" IHIIb 10 TEOJOTHUYECKMM MepKaM W MNpOJOIDKaIOCh, MO pa3HBIM oleHkam, oT 10 ngo 100
TBICSUYECTIETHH (2 BOBCE HE IOJbI - KAK 3TO JAOJDKHO ObUIO OBITH IO UMIIAKTHBIM MonesMm). [locmenoBarenbHOCTD
UCUe3HOBEHHS IUIAHKTOHHBIX OPraHU3MOB B Pa3HBIX MeCTaX HEOJIHHAKOBA, 4 MUKH BEIMHPAHUSA MOTYT PACXOUThCS
CO BpeMEHEeM HPHUIIMCBOM aHOMAaTHH Ha AECATKH THICAY JIET, MPHYEM MHOTHE TPYIIBI (HampuMmep, OeleMHHTH)
BBIMHPAIOT /10 aHOMAJIHH, a HE MOCTIE Hee.

B 3ToM cMbiciie BechbMa IIOKa3zaTellbHA CHTYallHs ¢ JJIbTAHMHCKHM acTepoHIoM (OKoJIo 4 KM B IOIEpEUHHKE),
YIaBLIMM B MO3JHEM IUIHOLIEHE, 0KOJIO 2.5 MIIH JIeT Ha3aj, Ha menbd Mexay OxHolt AMepukol B AHTapKTHIIOH;
OCTaTKH acTepou/]a ObUTH HENABHO MOAHSATHI U3 00pa30BaBIIETOCS B MOPCKOM JHe kpatepa. [locnmenctsus 3roro
HaJieHusl BBIMIAIAT BIOJHE KaTacTPo(HUECKUMH - KHIIOMETPOBBIE ITyHaMH 3a0pachklBaM MOPCKYIO ¢ayHy BriiyOb
CYIIH; MMEHHO TOTAa Ha aHIMHCKOM Io0epe’kbe BO3HHKIH OUeHb CTPaHHblE 3aXOPOHEHHs (GayHBI CO CMeChIO
MOPCKHUX UM CYXOIYTHBIX QOpM, a B aHTApKTHYECKHX O3epax BJAPYI HOABISIOTCS UHCTO MOPCKHE JMATOMOBBIE



BOAOPOCIIH. Yro e KacaeTcA OTAJAJICHHBIX, 3BOJIFOIIHOHHO 3HAYHMBIX l'IOCJ'Ie,Z[CTBPlﬁ, TO HX IIPOCTO HE OBLIO: CJICbI
9TOro UMIIAKTa 3aKJIKOUCHBI BHYTPH OI[HOﬁ CTpaTHFpaq]quCKOfI 30HbI. TO ecTh - ab6CONIOTHO HHKAKHX BbIMI’IpaHHﬁ
34 BCEMHU 3TUMH YKACHBIMH HepTypGaﬂHﬂMH HEC ITOCJICI0BAIO.

Obpamaer na cebd BHHMaHHE TOT (aKT, YTO M3 BCEX IPYII, CTaBIIMX JkepTBamH "Bemukoro BbIMHpauus',
Ha3eMHMbIMH OBIITH JIMIIL JHHO3ABPHI (KOTOphIE K TOMY K€, KaKk Mbl IIOMHHM, BBIMEPIH HECKOJIBKO II03KE
UPHJIMEBOH aHOMAJIMHU ), HE MOPCKOH IpyInoi ObUIM U BBIMEPIIHE TOT/A K€ ITEepO3aBphbl, HO T€, CyJs IO BCEMY,
Opimu  Tpoduuecku cBa3aHbl ¢ Mopem. (KcraTw, ymommHaBIneecs BbIIIE TPAHIHO3HOE NEPMO-TPHACOBOE
BbIMHpaHHe ObUIO YHCTO MOPCKHM - Ha CyIIe TOrJa TOXe He IIPOM30II0 HHYero npuMedaresnbuoro.) Ecom ke
0o0paTUThC K MEJNOBOH KOMTHMEHTAIbHOH OHOTEe, TO OKakKeTCs, 4TO paJuKalbHble H3MEHEHHS B COCTaBe €e
KJIFOUYEBBIX TPYNI {PaCTEHU M HACEKOMbIX) TIPOM3OILIH MPUMEPHO HA 30 MJIH JIET paHbIIe - B KOHLE PaHHETO
Mmena; A.l'. [lonoMapeHko yJlauno HazBall 3TH COOBITHA "aHTHOCIepMu3alueif MHupa", BBIACIUB BAXKHEHIIYIO HX
YeprTy - MAacCcOBOE paclIpOCTPAHEHHE AHTMOCIEPMOB (LIBETKOBBIX pacTeHHii). 37e€ch MOXHO BCIIOMHHTB, UTO
OOTaMHKH HMHOIJA CTPEMATCS HCIOJIH30BATh CBOK COOCTBEHHYIO BPEMEHHYIO INKaly H JeJUTh HCTOPHIO
pacTUTENBHOCTH HEe HMa "maneo3oi, Me3030if M kaiiHo30i", a Ha "naneodurt, MezodhuT U KaitHodput". Tak BOT,
rpaHuna Mexay "mezobutoM” U "kKaifHOPHTOM" MPOXOAUT BHYTPH MEJIOBOIO IEPHOA: C TOUKH 3pEHHA OOTaHUKA
(¥ - KaK MbI YBHJIUM JaJIblIe - 3UTOMOJIOTA) O3 IHUH Mell - 3TO (haKTHUECKH YK€ KalHo30ii.

[TosiBenHe M pacnpoCTpaHeHHe MOKPHITOCEMEHHBIX - OJHO H3 KJIIOYEBBIX COOBITHH B MCTOpPHH OHOChEpEI, a
BbI3BAHHBIE HM H3MEHEHHS COTTOCTABUMbI IO CBOMM MacITadaM ¢ TOABICHHEM HA3EMHBIX (COCYTHUCThIX) PACTEHUIH
WIH XHBOTHBIX C MUHEPAILHBIM CKeJETOM. HBIHEIIHHI MHpP - aHTHOCIEPMHBIH; TOJOCEMEHHBIM H CIIOPOBBIM
IIPULIEI B MEJIy TaKOH K€ KOHEll, KaK B IIO3JHEM MaJIe030€ - BOJOPOCIEBBIM MaTaM (TIpU MOABICHHH COCYIHUCTOM
pacTUTENBHOCTH). HblHE TOOCEMEHHBIC PACTYT IHIIbL TaM, IJE UM "TO3BOJIAIOT': COCHA PAacTeT Ha IecKax
foioTe, a TUCTBEHHHLA - Ha BEUHOH MEP3JIOTE€ COBCEM HE OTTOrO, YTO UM TaM XOPOIO, a OTTOrO, YTO Ha ITH
Hey100bs ""He no3apuiics” HHKTO W3 IIBETKOBHIX. B HekoTOphIX auamadgTax (B TPOIIHYECKUX JIeCaX U B MYCTBIHAX)
rOJIOCEMEHHBIX HEeT BoBce [68].

Ecnu 3amate 60TauuKy BOIIPOC - KaKMe 4epThl MOKPHITOCEMEHHBIX IMPHBENH HX K ABOJIOIMOHHOMY YCIIEXY, OH
HaBepHsKa HAUYHET TOBOPHUTh O JBOHHOM OILIOJOTBOPEHHH, O TPHIUIOMIHOM 3HIOCIEPME H T.IL; 3TO BCE, KOMEYHO,
BEPHO - HO HEMHOXKKO He 0 ToM. "C ToukH 3peuus duocdepsl” Hauboee CylleCTBEHHBI, IOKAIYH, TPH cBOHCTBa
LBETKOBBIX, IO3BOJIUBIIHE UM PAJAMKAIbHO H3MEHHTDH CAMYIO CTPYKTYPY ME3030HCKHX IKOCHCTEM.

CKIIOMHOCTh K HEOTEeHHH (HMEOTeHHs - OOpeTeHHe Opramu3MOM IIOJOBO3PEJIOCTH Ha PAaHHHX (JTMYMHOYHBIX)
CTaJUsAX CBOETO HHIMBHUIYAJIBHOTO Pa3BUTHs), TO €CTh - B JaHHOM KOHKPETHOM cllydae - K o0Opa3oBaHHIO
TPaBAHHCTBIX (POPM, KOTOPBIE MO CYTH JIEJIa €CTh APEBECHDBIE TPOPOCTKH, CTABIIHE CHOCOOHBIMU K Pa3MHOXKCHHIO;
HAIIOMHMM, YTO TojioceMennble "TpaBy" He 00pa3yloT BOBCe - HH ceifuac, MM B IIPOILIOM. MIMenHo TpaBAHHCThIE
JBYJIOJTbHBIE SIBISIOTCS CAMBIMH  arpecCHUBHBIMHM  3KcIUlepeuTaMH  ("COpPHBIMH pacTeHUSIMH'"), MIHMOBEHHO
3aXBaThIBAIOIIUMH MecTa HapyIIEeHHH pacTHTEIBHOTO IOKPOBA, a TPaBAHUCTBIE OJHOJIOIBHBIC, CKIOHHBIE K
00pa30BaHMIO MHOTOJIETHEH AepHHHBL, HanOomee 3QPEKTHBHO MPEIATCTBYOT SPO3HH.

[TosiBnienne "MSCHCTBIX" THCThEB C OOJIBIIUM 00BEMOM (QOTOCHHTE3UPYIOLIEH ITapeHXUMBI, BbI3BaBIIIEE [I0SIBJIEHHE
JHCTOTPHI3YIIMX HACEKOMBIX. [le0 B TOM, 4TO J0 TOr0 HaceKOMBble NOTPeOJSUIM JIMIIbL TeHepaTHBHUBIE OpraHb,
COZECP)KUMOE COCY/OB, JAXKE JIPEBECHHY - HO TOJBKO HE JIHCThS: B JIHCTE T'OJOCEMEHHOTIO (JaXKe TaKOro, Kak
TMHKIO0), MOIPOCTY FOBOpS, Hedero ecTb. CHUTyalHsl MEHSTCS JIMIIL C NMOSBICHHUEM LBETKOBBIX - OOBEICHHBIE
JHUCThS U MHHBI (XOJbl, IPOCAACMbIC JIHYMHKAMH HACEKOMbIX B TOJNIIE JIHCTA) HM3BECTHBI C CAMOIO Hayala
II03]IHero Mea (ceHoMaHckui Bek). Ha mokpeiToceMeHHBIX chopMupoBasiack oOIMpHas hayHa JTHCTOTPBI3YIIHX
HACEKOMBIX, H YK€ TIOCIIe 3TOr0 OHH NEPEIIIH HA MOJI0CEMEHHUBIE, TTANMOPOTHHKH H XBOLIH.

DHTOMOGUIHSA 1BETKOB, OTKPbIBAIOINAS IMTOKPHITOCEMEHHBIM IYTb K CIIOXHOH KOJBOMIOLMH € HACEKOMbBIMH.
CoOcTBEHHO TOBOPS, CaM LBETOK IIOKPBITOCEMEHMBIX, Cy/s IO BceMy, copMHpOBaiICs B IIpolLiecce afanTaluui K
HACEKOMOOIIBUIEHHIO JUUISI 3allIUThI 3aBsi3H OT MOBPEIKICHUHN €€ ONBUIHTEISIMH.



AHIHOCNIEPMEBI BIEPBBIE NOABISIOTCH B MATICOHTONOTHYECKOH JIETONHCH B HA4ajle PAaHHEro MeJid, B HEOKOME; Ha
NPOTSKEHUHM OappeMCKOro M alTCKOrO BEKOB OHM MPEACTABJICHbl €JHHMYHBIMH HAXOIKaMH, B ajlb0e HOeT
CTpEMMTEJIbHOE HapacTaHHE HX 4HCNa, a y)Ke€ B CaMOM Hayale MO3JHero Mejla, B CEHOMaHe, I[BETKOBHIC
COCTABSIIOT OOJNBIIYIO YacTh HCKOMaeMbIX (J1op - TO €cTh HacTynaeT "kaliHopuT" (pucyHok 50). Cpennemenosas
HKCMAHCUA LBETKOBBIX ObLIA CTOMb CTPEMUTENbHOW (OHA (QaKTHHECKH YIOXHIACh B HHUTOXHbBIA MO
reoNIOrHuecKuii MepkaM otpe3ok oT 115 no 108 mnu net), yto JlapBHH B CBO€ BpeMs B CEpAIlaX Ha3Bal 3TOT
3MU30] NATCOHTOIOIHUECKOH HUCTOPHH
"OTBpaTUTENIbHOM TaifHOH - abominable mistery".
Jlenanmuchk TMONBITKH OOBSICHUTH 3TO TEM, YTO
[[BETKOBBIE Ha CaMOM-TO JIeTi¢ IOSBUINCH Ha
3eMile IaBHBIM-1aBHO, MUHUMYM B IOpe - IIPOCTO
OHM OOHTAaJIH JIMLIL B TOpax {HE Momajaas Mo 3TOM
MPUYHHE B MAJICOHTOJOIHYECKYIO JIETOIHChH), & B
CepellMHe MeJyia 3acelMIM, HAKOHeIl, IPUBOJIHEIC
MeCTOOOUTAHUS, OmaronpUsTCTBYIOIHE
MOTNAJAHHID B 3axOopoHeHus. Booluie Takoi
"HepHOJT CKPHITOro CyllecTBOBaHUA" cOpackiBaTh
CO CYETOB HHKAK HEIh3S - HO B JAHHOM CIIydae 3Ta
TUIIOTE3a HE IIPOXOJMT: JIETO B TOM, YTO HBLIBIA
HOKPBITOCEMEHHBIX (KOTOpas, SCHOE JEII0, JIETaeT
Be3Je, U €€ He "ynps4elns’ B TOPBI) MOSBISIETCS B

PUCYHOK 50. Pacnipenenenne B MEJIOBBIX OTJIOKEHHUAX

OCHOBHBIX TUIIOB IIBUIBIBI H JIHCTHEB MOKPHITOCEMEHHBIX.

JIETONUCH OAHOBPEMEHHO ¢ UX MakpoocTaTtkamiu. Ilo BceM mpH3Hakam, IBETKOBBIC ACHCTBUTENHHO BO3HHMKIH B
Hayasle Meja, IpHYeM HMEHHO B IIPUBOJAHBIX MECTOOOUTAHUSX.

B 70-x rogax coBeTCKHME MAJCOPHTOMOJIOTH UCCIENOBATH MHOKECTBO MECTOHAXOKICHUH MEIIOBBIX HACEKOMBIX B
Cubupn 1 MoHrosuy, "3aKkpacHB" TeM CaMbIM caMo€ KpymHoe "Oesoe MATHO" B re0JOrHYecKod MCTOPHH Kilacca.
Oxazanoch, YTO y HACEKOMbIX rpaduk, KOTOPLIH OTPAXKAET JOMIO BLIMEPLUMX TAKCOHOB B (hayHaX pa3HbIX BPEMEH,
BeleT ceds TOBOJNBHO HEOXHIAHHBIM 0Opa3oM (pucyHok 51). Jloms BBIMEpIIHX CEMEHCTB Majlo MEHSIeTCs Ha
IPOTSHXKEHHUK OOJBINECH YacTH ME3030s, U HA I'PAHMIIE IOpPHI U Meya cocTaBnsgeT okoyo 60% ; 3aTeM, B TECUCHHH
paHHETo Mena, J0Js 3Ta cTpeMUTeNbHO najgaet or 60 no 20% , B o3aHeM Melly 5TO NaJIeHHE Pe3Ko 3aMeyIseTcs
(ot 20 mo 5%), a x Havayly KaWHO30s1 KpUBasi BHOBb "BBIXOJUT Ha IIATO", TOJIBKO yxe B padoHe 5%. VHbIMH
CIIOBAMHU, Y HACEKOMBIX camasi pe3kast (payHHCTHUECKast CMEHA, CBS3aHHAS ¢ MACCOBBIM BLIMHPaHHEM ME3030HCKUX
IpYII, IPUXOJHUTCS HE HA KOHEIl MeIIa, a Ha ero CEpeIHHY - B TOUHOCTH Kak y pacTeHHi. Ha 3Tom ocHoBanuu B.B.
Kepuxun (1978) npeutoxui CIeayonyo MoJeNb CPEeIHEMEIOBOTO OHOIIEHOTHYECKOTO KpPH3HCa.

PUCYHOK 51. Dromonus HaceKOMBIX B Me3030€:
MPOLEHT BBIMEPLIHX CEMEHCTB OT OOLIEro yucna
CeMEICTB HACEKOMBIX B II03JHEME3030HCKHX H
KaifHo30icKHX (ayHax.

TlokpbiTOcEeMeHHble BO3HHKIM B Hayalle MeJOBOro
nepuoja, NEepBOHAYATBHO Kak  HeHODOOBI -
pacTeHMHs, He BXOJMIHe B  3aKOHOMEPHEIE,
CIIOXKHBIUMECS B JUIMTENBHOH  KO3BOJIOLHUH
CYKUECCUOHHBIE pabl [69]. OHM pocny B KauecTBe
"copHOH" PACTHTEJIBHOCTU 110 CBOOOAHBIM OT APYTHX DPAacTeHHH ydacTKaM (Ha PEYHBIX OTMeENsAX, OeperoBBIX
ONOJ3HSX, TapsiX), KOTOpbIE COCEACTBOBAIM € ropazao 0Oonee OOLUMPHBIMH YYaCTKAMH, 3aHATBHIMH 3PENIbIMH
coolmmecTBaMH Me30(QUTHOH pacTUTENBHOCTH. [lokpBITOCEMEHHBIE OBLTH HCXOAHO SHTOMOQMWIBHBIMH H CMOTJIH
c(OpMHPOBATECA JIMIIb B OKPY)KEHHH IHTOMO(DUIBHBIX JK€ TOJIOCEMEHHBIX (TaKkuX, Kak OEHHETHTBI, CarOBHUKH,
KEeHTOHHEBBIE), HCHOJB3YS YXKE CIHOXKHMBIUMHCA K TOMY BpEeMEHM KOMIUIEKC HX ombumTened. Ho ecim
MOKPBITOCEMEHHBIE OKA3aJIUCh CPEIM MHOHEPHBIX pacTeHHH Me30(hHTa eAVMHCTBEHHBIMH SHTOMOGDHIaMH (a, cyas
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110 BCEMY, TaK OHO W OBUIO), TO 3TO AOHKHO OBUIO JaTh UM THTAHCKHE ITPEUMYLIECTBA: UMEHHO JUIS JIOKATBHO
pacnpe/ieJIeHHBIX, He 00pa3yloIuX CIUIOIIHBIX 3apociied MHOHEPOB HACEKOMOOIBUIEHHE OCOOEHHO BBITOJTHO;
BIIPOYEM, BO3MOMKHO, UMEII0 MECTO M MPAMOE KOHKYPEHTHOE BBITECHEHUE ITOKPBITOCEMEHHBIMH YHTOMOGUIBHBIX
TOJIOCEMEHHbIX W3 MHOHEPHBIX COOOWIECTB - 32 cyueT 0onee HPPEKTUBHOIO MPHUBICUCHHS HACEKOMbIX, JIYUIICH
3aLATH] OT ITOBPEXICHUS 3aBA3H ONBLUTHTENIIMH U T.1.

OcHOBOHM CTPEeMHUTENBHON CpeHEMENIOBOM SKCIAHCHM LBETKOBBIX CTallo TO, YTO MM YAAlOCh 3aKpENUTHCS B
KAUeCTBE HOPMAJIbHOH IHOHEPHOM PACTHTENBHOCTH - IS YETO PEIIAOUMMH (AKTOpPaMH CTAJIH HUX HCXOJHAs
HTOMO(WIBHOCTh M HalM4YHe Cpely HHUX TPaBIHUCTHIX GoOpM (YTO BO MHOTO pa3 yOBICTpSeT 3apacTaHue
IIOBPEIKIACHHBIX y4acTKOB). [IokpbITOceMeHHbIE HE NMBITATMCH IOTECHUTE BCIO ME30O(GUTHYIO PACTUTEIBHOCTD, YTO
ObLIO aDCOIOTHO HEPEATBHO; OHH "BCET0-HABCETO" KOHKYPEHTHO BBITECHMIIH MPEKHUX MHOHEPOB - U TEM CaMbIM
ONMoKMpoBa M Bce IIOCIHEAYIOUIME CTaaud Me30(UTHOM  9SKOreHeTHHUeckod  cykmeccuu. Paspyrnenue
CYIIECTBOBABUIMX B TO BpEeMs 3aKOHOMEPHBLIX CYKIECCHOHHBIX pSJIOB (MOTMPOCTY TOBOpS - Me30¢uTHas
pPacTHTENBLHOCTh IPOJOKANa CYILIECTBOBATH TaM, TJAe OHa CYLIeCTBYeT, HO TOTepsiia CIIOCOOHOCTh
BOCCT@HABIIMBATECH MOCIIE 3K30I¢HHBIX HapyIIeHUH), BBI3BATIO MOJIHBIM pa3Bai Me3030HCKHX HAa3eMHBIX IKOCHCTEM
¥ MacCOBOE BbIMMPAHHE BXOJMBIINX B HHUX JKHBOTHbIX; HauOOJee MHTCHCHBHO 3Ta JECTPYKIHMA IIIa B ajbOe
(3axBaThIBasi KOHEI anTa # Hayajlo CeHOMaHa).

B.B. Kepuxun (1978) oOpaTiin BHHMaHHE Ha JFOOONBITHEHIIYIO YepTy SHTOMO(AyH 3TOIO BPEMEHHU: MHOTHE
CEMEHCTRA, XAPAKTEPHbIE IS ME3030s, OOHAPYKHBAIOTCA B HUX B IMOCIEAHMH pa3, TOrAa KaK CKOJNbKO-HUOYAb
3aMEeTHOTO TOSBIEHHS HOBBIX TPYIIl HEe OTMEYaeTcs, W IPHU 3TOM TMOSBISETCS LENbI psiji TpeicTaBUTeNei
PEJIMKTOBBIX JUIS TOTO BPEMEHH (paHHEME3030HCKHUX M JaXe I03JHENAaNcO30HCKUX) IpyIIl. JTo "BCIUIBIBAHUE
PEMKTOB" CUUTAIOT OAHUM U3 HamdoJee APKUX CHMIITOMOB KPHU3HCA, OXBATHUBIIIECTO CPEIHEMETIOBbIE COODIIECTBA:
BBEIMHUpaHHe JAOMUHHPYIOUIMX DPAHHEMENOBBIX TIpynn (Hauboliee TECHO CBA3aHHBIX C CYLIECTBYIOLIEH
CYKIIECCHOHHOI CHCTEMOW) CO3aeT IKOJIOTHYECKHH BaKyyM, KOTOPBIH HEHANONro 3amolHSAIOT JApeBHUE (HOpPMEL,
OTTECHECHHBIE K TOMY BPEMEHH ""Ha 000YHHY KH3HU".

CknaspiBaroliecss Ha COBEpIIEHHO HOBOH OCHOBe paHHeKaltHO(MUTHbIE cooOlnecTBa IepBOHAYANBHO OBLIH
HecOATaHCHPOBAHHBIMH U HEYCTOHYMBBIMH. (ClaboCTh OHONEHOTHUECKOW pPETYJISIHH W OOWIME HE3aHATHIX
9KOJIOTMUECKMX HUII BelMM K OYeHb OBICTPOH, B3pHIBHOH, SBOJIOLMH DPA3IMYHBIX [PYNI OpPraHUu3MoB (U3
HACEKOMbIX 3/€Cb MOKHO OTMETHTH BbICIIMX 0a004eK UM MyX, IApa3sUTHUYECKHX IIEPETOHYATOKPBLUIbIX, a TAKKE
OOLECTBEHHBIX HACEKOMBIX - MYPAaBbE€B U TEPMHUTOB), 110 Mepe K€ HACBHILEHUS OMOIEHO30B TEMIIBI JBOJIOLHH
cHWKaUCh. CIOKHBIE TPOQHUECKUE IIEIIH B HOBBIX KaHHOGUTHBIX coolIecTBax cGopMUpOBaICh OU€Hb OBICTPO
(JIUCTbA, TMOBPEKIACHHbIE MUHHUPYOIUAMH OadoukamMu, caMu 3TH 0a00YKHM W UX BbICOKOCIEITHAIH3UPOBAHHbLIE
napa3uThl U3 YyHcla Hae3MHUKOB Braconidae mosiBISIOTCS B JIETONHCH [IOYTH OJHOBPEMEHHO, B CEHOMaHe) U B
JanpHeifieM MeHsuch Mano. "llo skomoruyeckoMy OOIMKY M CHCTEMATHYECKOMY COCTaBy , - 3aKIIOYaeT
Kepuxun (1980), - moszaHeMenoBble (ayHBl 3HAUMTENHFHO CHIIBHEE OTIMYAIOTCA OT PAHHEMENOBBIX, YeM OT
K2IfHO30HCKHX, H MOTYT pPacCMaTpHUBATHCS KaK pPAHHUH, MEPBOHAYAIbHO CHIIbHO OOEIHEHHBI, BapHAHT ITHX
nocneaHux. B cymuocTy, no Habopy kU3HEHHBIX GOPM OHU UMEIOT He TaK YK MHOT'O OTJIMYMH OT COBPEMEHHBIX .

Eciiu BEpHYTHCS K HCTOKAM CPEAHEMETOBOIO KPH3HCA - CAMOMY BO3HMKHOBEHHIO ITOKPBITOCEMEHHBIX, - TO 311€Ch
oOHapY’KUBaCTCA €I¢ OJIMH MHTEPECHBIM acnekT, Ha KoTopbld oOparun BHuMaHue A.[°. [loHomapenko (1997).
Jleno B TOM, 4TO, MO JaHHLIM IIOCIEAHUX JIET, CEPHE3HBIC 3BOJIOMHOHHBIE HW3MEHCHHS CPEH HACEKOMBIX
HAYHHAKOTCA HECKOJIFKO paHblile MIHPOKOr0 pacipoCTpaHeHHs MOKPBITOCEMEHHEBIX - ¢ KOHIIA IOpPBL. JTO, Ka3aloch
OBI, IPOTHBOPEYHT T'MMOTE3C O MPUYUHHOM CBA3M MEXAY STUMHU ABICHUAMH - HO TOIBKO Ha MEPBBIH B3I,
MMeHHO B 3TO BpeMs HA4YMHACTCH ouepefHas "..3alus’ - AHTHOCIIEPMHU3AIHNS T'OJIOCEMEHHbIX, W IIHPOKO
pacnpocTpaHsioTcs npoanruocnepmsel (Tepmun B.A. Kpacunoa, 1989) - rojoceMeHHbIE ¢ OT/ENbHBIMH YEPTAMHU
I[BETKOBBIX (TaKOBBI, HampuMmep, rHetoBoe Eoantha ¢ kpynHBIMH, SBHO SHTOMOGWIBHBIMH "IBeTaMH", HIH
OeHHeTHT Manlaia, UMHTHpYIOIIMH OCOKY - CM. pUCYHOK 52). "C TOUYKH 3peHHS HKOCHUCTEMBI" TOYHOE
CHCTEMATHYECKOE TMOJIOKEHHE BCEX ITHX MPOAHTHOCIIEPMOB HE CTOJIb YXK BAKHO - BCE OHH MOTYT B HEKOTOPOM
CTETIeHH UTPATh 3KOJOTHYECKYIO POJIb HACTOSAIUX TOKPHITOCEMEHHBIX.



HeymuBHTENBEHO, YTO MAPAINIENFHO ¢ SHTOMOGHIBHBIMH TOJIOCEMEHHBIMH IIOSIBIISIOTCS aHTO(QUIBHBIE HACEKOMBIE:
UMHTATOpaM IBETKOBBIX B PAacTHTEIEHOM MHpPE CONYTCTBYIOT CTONb K€ MHOTOYHCICHHBbIE HMHTATOpBl Oabouek
cCpeM HaceKOMBIX (TakoBbl, Hampumep, Calligrammatidae u3 ceTyaToKpbUIBIX, HWIH Aneuretopsychidae u3
CKOPIIHOHHMIT - CM. PHCYHOK 52). BaxkHee ke Bcero To, 4TO 37€Ch CKIAbIBAECTCA CHUCTEMA € IOJOXKUTENLHOH
0OpaTHOH CBA3bIO: HATHYHME Y HEKOTO OCHHETHTA KOMILIEKCA OTBUIIOLUIHX €r0 HACEKOMBIX CTHMYJIHPYET
HOSBJIEHHE SHTOMOMMIHHA Y €r0 coceei-roloceMeHHBIX, YTO, B CBOIO 0Yepe/ib, paciTupgeT SKOJIOTHISCKYIO HUIIY
9TUX HACEKOMBIX-ONBUTHTENEH, ¥ T.1. KaIplil Imar Ha 3TOM IYTH YBEJIMYHBAET BEPOSTHOCTDH CIEAYIOUIETO U
TenaeT TOSBIEHHE IIOKPBITOCEMEHHBIX (T.e. pacTeHHH ¢ IOTHBIM CHHAPOMOM aHTHOCTIEPMHBIX TPHU3HAKOB)
COBEPINEHHO HEU30EKHBIM; KaKasl )K€ KOHKPETHO PYIINA NOJIOCEMEHHbBIX JACT HA4YaJIo

PUCYHOK 52. T'onoceMeHHbIE-AMHTATOpPBI IIBETKOBBIX H
HACEKOMBIE-HMHTATOPRI Oabouek. (a) - rHeToBoe Dinophyton,
(6) - rHeroBoe Eoantha, (B) - Oennerur Baisia, (r) -
cetyatokpbuioe Kalligrammatidae.

"HACTOSIIIIMM IIBETKOBBEIM" (paBHO KaK - KakWe MMEHHO W3
MEKONTEPOUAHBIX ~ HACEKOMBIX  MOPOJST  "HACTOSANIMX
6abouex"), BOOOIIE-TO TOBOPS, HE CTOIb YK BaXHO. IMEHHO
5TH B3aUMHO HHAYLUpYyeMble mpouecchl [loHOMapeHKO H
Ha3BaJ "aHruocrepMu3anmuein Mupa”.

"AHruocnepMu3zalus  MUpa" 3axBaTbIBA€T HE  TOJIBKO
HACEKOMBIX, HO M BCE  TMPOYHE  KOMITOHEHTHI
KOHTHHEHTANbHBIX 2KocHcTeM. C Hawanma Meja Ha cylle
CTPEMHTENBLHO PACTIPOCTPAHSAIOTCA MTHIBI (3TO OCODEHHO XOPOIIO BHIHO IO YKPYMHEHHIO MTEPO3aBPOB - TE
TIOJIHOCTBIO YXOJIAT B HUIILY KPYIIHBIX MTAPHTENICH) U TepUEeBbIe MIECKOIUTAIOIINE; B IPECHBIX BOIOEMaX HACTOSIIHE
KOCTUCTBIE PBIOBI BBITECHSIOT raHounoB. [locne ant-anbOckoro Kpusuca MHp oOpeTaeT BIOJHE 3HAKOMBIM HaM
o0nuK; TpaBaa, B HEM HAJHYECTBYIOT THHO3ABPbl (M HE MPOCTO "HATHYECTBYIOT" - OHH BIIOJIHE MPOLIBETACT HA
IPOTSHKCHUM OONBLICH 4acTH MO3JHETO MENa), OJHAKO cynbda 3TOH rpynmbl ObUla pacCMOTPEHA HAMM BbILLIE
(rmaBa 11), ¥ HET OCHOBaHU HANPSIMYIO CBS3LIBAThH €€ BHIMHPAHHUE C IPaMaTHY€CKUMH W3MEHEHUSIMH B MOPCKOH
OuoTe Ha rpaHuLe Mena U KaliHo30s. Takum oOpa3oMm, Me3030HCKO-KalHO30HCKasd CMEHa Ha Cylle IIpOH30lLIa
MHOTO paHblI€e, YeM B MOpe.

Hy, a kakoBbI ke BCE-Taku IPUYMHEI MO3AHEMENoBoro "Benukoro BeiMupanus'? Ecinu He majeHue acTepousa u
npodne "UMMOaKTeI" - To 4To e? JlaBaiiTe Mpek/e BCEro MOMBITAEMCS HAWTH KakWe-HUOYIh OOIue 4epThl [Uis
3TOTO COOBITHS H s JPYTOTO MOPCKOTO BBIMHPAHHUS - NIEPMCKO-TpHacoBoro. OHO OBIIO caMbIM KPYIHBIM B
UCTOPHH 3€MJIH - TOT/1a B MOPCKUX Tpymmax BbeiMepno 50% cemeiictB, 70% ponoB u 6onee 90% Bumos (s
CPaBHEHHUS: IpPH Me-KafHO30MCKOM BBIMUPAHHH HMCUE3I0 MeHee 4YeTBepTH ceMelcTB). [lomMumo mpsamMoro
MCUE3HOBEHHUSI MHOMECTBA AIICO30MCKUX TPYNI (TPHIOOUTHI, NaNl€030HCKHe KOpallIbl - pyro3bl U TaOyJAThI)
IIPOU30IILIa PaHKAIbHAS CMEHA CTPYKTYPbl MOPCKHX 3KOCHCTEM (pOJib OCHOBHBIX pU(OCTpoHTENnel mepeua ot
MIIAHOK K KOpaiaM, TOHHBIX (QUILTPATOPOB - OT Opaxuomol K JBYCTBOPUYATHIM MOILTIOCKAM, H T.1.). [IpuunHbI
5TOH TpaHIHO3HOH (PayHHCTHYECKOH CMEHBI OCTAIOTCS 3arajJKol; CTaHIapTHHIE OOBACHEHUS Bpoe "TobambHOro
KaTacTPO(UIECKOTo BYJKaHHU3Ma" MM MOPCKOH perpecchH, pe3ko COKpaTHBIIEH mioma s 1menbGoB (OCHOBHOH
30HbI OOUTAaHUSI MOPCKHUX OPTaHU3MOB) OPOH3BOAST BICYATICHHUE SIBHO IIPUIYMAHHBIX "3a HCUMEHHEM JIyulIero".
Msue nuyHo Hanbonee ocTpoyMHOH U NOTHYHOH (XOTd U He OeccrniopHoil) mpencrasisercd runorte3a X. Tanmnax -
CTIELIMATACTA IO PUTOILIIAHKTOHY.

B 1986 rony Tanman onyOnwkoBana paboTy ol Ha3BaHWEM "(MUTOINNAHKTOH: 3a COJNBbK Ha IIJTAHETAPHOM CTOJIE
(Phytoplancton: below the salt at the global table)"; nasBanue 310 TpeOyer mosicHeHHsA. B cpenHeBeKoBOM
aHTJIMHCKOM 3aMK€ IPECTABUTEIH BCEX COLMABHBIX CIIOEB €U 3a OOIIHM JUTHHHBIM CTOJIOM. [IBOpsiHE, phlllapH U
IIOYETHBIEC TOCTH CHJIEITH BO IJ1aBe, U HoJbLIas COJIOHKA, CTOSIIAs IIPUMEpPHO MOCepeIHHE CToJIa, kKak OBl OTAeNsa
X MeCTa OT MECT CIIyT, COMaT U "TocTedl BTOpOH cBeXecTH", 3aHUMAKOIIMX JPYroH €ro KOHEL, MecTa 9TH



Ha3bIBAIM, COOTBETCTBEHHO, "mepesn coibio” KM "3a conpro” ("above and below the salt”). Kywanbs, kak nerxo
JlorafiaThbCsl. NOJIABalM CriepBa Ha TOT KOHEll. YTo "nepesi conbio”, a "3a coslb" JOXOIUIIO - YXK UTO OCTAHETCH...

Tak BoT. no Mbicau TannaH. HazemHas 6HOTa MJIAHETH BCEra 3aHMMAET MECTO "BO rjase cTosa”. a OKeaHcKas -
oka3biBaeTcs "3a conblo”. Heobxonumble /Uis XU3HEACATEILHOCTH (PUTOMIAHKTOHA OMOreHbl (Mpeskie Bcero a3or
1 (ocdop) MocTynaroT ¢ CYLIM, 3@ CUET APO3MH; HazeMHasl pacTUTEIbHOCTb, MEXY TeM, CTPEMHUTCS IOJIaBHTh
IPO3UI0 U OCTABUTH Kak MOXHO Ooublie OHUOTeHOB Ui COOCTBEHHOro mnorpebneHus (MOMHHTE - 3aMblKaHUe
reoxumuyeckux 1UKIOB?). Takum oOpa3zom, Bce 3aMETHbIE SBOJIIOIIHOHHBIE YCNEXH HA3€MHOH pacTHTEIbHOCTH
3aMeUIAIOT NOCTYIUIeHe OMOreHOB B OKEaH. 4TO CO BPEMEHEM BbI3bIBa€T BBIMHPAHHC COOTBETCTBYIOLIMX TPYII
(pMTOIUIAHKTOHA; (PUTOIUIAHKTOH K€ - OCHOBA NMEPBOIr0 TPOPHUUECKOro YPOBHS JIIOOBIX MOPCKMX JIKOCHUCTEM, Tak
YyTO Jiasibllle pa3BaIMBacTCs BCs lLenb. Cneayer MOMHWTH, OJIHAKO, YTO WHEPLMS TaKOi CHCTEMbl OTPOMHA, H
MeX 1y "NMpOrpecCHBHBIM M3MEHCHMEM" B HA3eMHOH pPACTHTEIBHOCTH W BbI3BAHHBIM HM "()MTOIMIAHKTOHHBLIM
LIOKOM" B OKeaHe MPOXOUT OILYTUMBEI CPOK.

[Tonoiing ¢ 3THX NO3ULIKMK K NEPMO-TPHACOBOMY U MEJ-NATEOI€HOBOMY MOPCKHM BLIMHPAHHSAM, Mbl YBHJIUM, UTO B
no3/Hei NepMU U B NMO3HEM MENY AEHCTBUTEIBHO MPOU3OLIITH JIBA CEPLC3HbIX H3MEHEHHS B CTPYKTYpPC HA3EMHOMH
PacTUTEJILHOCTH, NPSAMO BIMSIOLIME HA PETYJISLIMIO [TOTOKAa OHONEHOB ¢ CylLIH. B nepMu BbIcluasi pacTHTENBHOCTD
BIIEPBBIE HAYMHACT 3aceNiITh BOJAOpPA3/eNibl, TOPMO3 MX Mpexk/jie OecnpensTCTBEHHBIH pasMbIB; 3TOMY
CrocoOCTBYET BO3HMKHOBEHHE 3aCYXOYCTOHUMBBLIX T'OJIOCEMEHHBIX (THNA BOJIBLIMEBBIX) € NMHKHOKCHIJIHYECKOM
JIDEBECHHOH W MEJIKHMH, CHIbHO CKIEPOTH30BAHHBLIMM JIMCTHAMH (2 TaKKe, KaKk Mbl MOMHHMM, [OSIBJICHHE
HACEKOMBIX ¢ BOAHBIMHM JIHYMHKAMH - CM. r1aBy 9). B mo3aneM Meny nosiBnseTcs Tpasa. oOpa3yiouias JICpHUHY -
Hanbosee H3PGeKTHBHBIA W3 H3BECTHBIX MOJAABUTENEH 3PO3HM.

YTo ke KacaeTcss MMIIAKTOB, TO OHHM, MO BCEH BHUIAMMCTH, HE NPEACTaBISIIOT Yrpo3bl jUlst cOalaHCHPOBAHHBIX,
"30pOBbIX" 3KOCHCTEM, HO BOT €CIIM T€ YXE€ HaxolATCd B COCTOSSHHHM KpH3HCAa (BpoAe IUIAHKTOHA,
CTOJIKHYBLIETOCS C CEpbE3HbIMH MOOAILHBIMM  H3MEHEHHSMH B MOpSJAKE TMOCTYIUIEHHs OWOreHOB), TO
KpaTKOBpEeMeHHas "acTepoujHas 3uMa" BIIOJIHE cnocoOHa ChirpaTh poiib "NMOCHEHEH COJOMMHKH, JIOMaIOLLECH
cnuHy BepOmona”. TyT BO3MOXHA aHAJIOTHS € BHINAJIEHUEM COJIH U3 MEPECHIIEHHOTO pacTBOpa: HUKOMY BeJb HE
NpUaeT B T'OJIOBY CHHTaTh IPHYMHOM 3TOr0 Ipouecca ynaBLIMH B COCY/l KPHUCTAUTHK, HENOCPE/ICTBEHHO
WHHULMMPOBABIIHH €ro Haua10.

13. Kaiinozoii: HacTyniienue Kpuo3psl. HoBble THHBI c0001IECTB - TPOHHUECKHE Jieca H TPABAHbIC OHOMBI.
JIBOJIOLHA MJICKONHTAKMIHX H MOABJICHHE 1€JI0BeKa.

Me3030#, KaKk Mbl IOMHHM H3 TJIaBbl 9, OBLT TEpMOIPOH U
OTJIHYAICS "paiickum” KIIUMaTOM: TETIbIM "
BLIPOBHCHHBIM 1O  Bcelt  3emie, ¢  0CiabICHHBIM
TEMIMEpPaTypHbIM  TPAJHEHTOM MEXAY TpONUKaMH H
nonocoM. B paMkax TepMo3p HEOTHOKPATHO MPOUCXOIHIH
CBOM TNOXOJOJaHUs (HanpuMep, B MaacTPUXTE), OJHAKO
MaclTalbbl naxke KPynmHEHIIUX W3 HUX HE HW/IYT HH B KaKoe
CpaBHCHUE C JIEIHUKOBBIMHU JMOXaMKU Kpuwo3p. B camom
Havaine kalhHo30s (B MajeoleHe H JOLECHE) KIUMaTHYecKas
CUTyalMsi OCTaBallaCh €LIE IPEeXHEH, ME3030HCKOH, a
3aTeM, B OJIMrOlieHe, HAaYyalWCh U3MEHEHMS, MPHBEIINE B
KOHIIE KOHLOB K... TAK H TAHET CKa3aThb: "K TOMY CaMOMY
KIMMaTHYeCcKoMy ©e300pa3uio, B KaKOBOM Mbl TeMepb
UMEEM CHACTbe Npo3AdaTh (B OyKBaJIBHOM CMBICIE 3TOrO
ciopa)”.

PUCYHOK 53. Marepuku M MOpPCKHE TEHEHHS.
Mezo3oiickoe (cpemHuii Men) (a) u coBpeMeHHoe (O)
pacnoioOKE€HHE MATEPHKOB.




Onnolt U3 TNaBHBIX IPHYUH ATUX H3MEHEHHH CUMTAIOT MepecTpoHKy InodanbHOH CHCTEMBl MOPCKHX TeYEHHH,
BBI3BAHHYIO JpeH(OoM KOHTHHEHTOB, UTO 3aTPYIHHUIIO TEIIOoOOMEH MeXKIy MHONSPHLIMU H 3KBATOPUAILHBIMH
OacceliHaMH.

CornacHO MOJENSAM KIUMATONOrOB, HAuWOOJIee HWHTEHCUBHBIM TermnooOMeH OyneT IOCTUTHYT TIpH TaKkoM
B3aUMOPACITIONIOKEHUH MaTepUKOB U TIONIOCOB, KOTJIa IIaHeTa UMeeT CBOOOMHBIC OT CYIIU TOIIOca H 3KBATOP
(BIOIB KOTOPOTO CKIIAIBIBANIAcCh OBl MOJ JeHCTBHEM KOPHOIMCOBBIX CHUII €IHHAs KBATOPUAILHAS LUPKYJIALUA).
MepunuoHanbHO  pa3BepHYTHIE MaTepHKH, pacloloXKeHHbIE B CpeJHUX IMHPOTaX, OTBOAAT pyKaBa
HKBATOPHAIbHOMN ITUPKYISLMU B BbICOKHE IIHPOTHL, OTKYJIA BAOIb IIPOTHBOIIOIOKHbBIX HX OeperoB BO3BpAIIaeTCs B
HKBAaTOPHAIBHYIO 30HY XOJNOJHAs BOJAa W3 MOMSPHLIX OacceftHOB - BO3Bpaliaercss cpaly, He 3acTauBasich B
NOJIAPHBIX HUPKYIAuax. Kak nerko BuAeTh (pUCyHOK 53, a), Me3030HCKas CUTyalus OblUIa B 3TOM CMBICIIe OJIM3Ka
K HI€aJILHOH.

B kaiiHo30¢ kapTHHa cTaHOBUTCS OM3Ka K 0OpaTHON, H IIPHYMHOIO TOMY - IEpEeMEICHHS MaTePHKOB, Ha KOTOPbIE
packononcs cynepkoHTHHeHT [omaBaHa (pucyHok 53, 6). K koHmy »oueHa aBuxkymascs Ha ceBep Mumaus
HaTBIKaeTCs Ha A3MI0, a Kopa B MeCTe HX CTOJIKHOBeHHs cMuHaeTcs B I'mmanan. Yytes nosxe B EBpazuio
BTBIKACTCH ¢ Ioro-zanana Adpuka (c eme He OTAENMBLICHCA OT Hee ApaBHeH) - B pe3ynbraTe MOIHUMAIOTCS
ropuele xpeOTel 10%HOH EBpomsl um Hpanckoe Haropbe. Okxean Teruc, oTaensBIMH B Me3030€ CEBEpHBIE
(JlaBpa3uiicKHE) MaTepHUKH OT HOKHBIX (TOHIBAHCKHMX) - a HMMEHHO II0 HEMY TorJa LA JKBaTOpHAIBHas
LUPKYJISIHS - WCYe3acT; HbIHE OT TeTHca OCTAIHCH JIMIIb W30JIMpPOBaHHBIE MOpckue OaccelHbl (Cpenns3eMHoe,
UepHoe u 1oKHasg 4acTh Kacmuiickoro Mops), HE HMEIOIIHE ITOCTOSHHOH CBA3H ¢ MHpPOBbLIM okeaHoM [70]. B
I0JKHOM TIOJYIIApHH AHTApKTHJA IOCIeN0BATENbHO OTphbIBaeTcs OT ABCTpaliud (doueH) u FOxHOU AMepHKH
(omuroueH), "Hanonsaer" Ha FOXKHBIH MONIOC, a BOKPYIr Hee CKIAIBIBACTCS 3aMKHyTas aHTapKTHYecKas
LUPKYISIHUS; BCE OTO IIPUBOJUT K TOMY, YTO B ONUIOLECHE B TpaHCAHTAPKTHYECKHX ropax BO3HHKAIOT IEPBbIE
JIEHUKH, KOTOPBIE B MHOIIEHE IOKPBIBAIOT E€IHMHBIM JIE[ASHBIM IUTOM BECh MaTepHK. B ITHOLieHEe BO3HHKAeT
[Tanamckull nepemeek - coequHsromui Oxuyo AMepuxy ¢ CeBepHOH, HO pa3feisiolui ATIaHTHYECKUH H
Tuxuii oxeansl, - ¥ rmodajibHas IKBATOPUHATBHAS LUPKYIALMSA OKAa3BIBACTCS IOTHOCTHIO Pa3pyLICHHOH (HBIHE MBI
UMEeM JHMIIb OJHWH €€ CErMEHT - B ICHTpaIbHOH wacTu Tuxoro okeana). PaspymmeHue 5KBaTOpHAIbHOH
UPKYIAIHH, BO3HUKHOBEHHE "aHTApKTHUYECKOTO XONOMUNIbHHKA" Ha KOJKHOM moiioce W 3aMblKaHHE CEBEPHOIO
nonspHoro GacceifHa - BCe 3TO IIPHBOJUT TOMY, YTO B YETBEPTHUHOM IepHone (B IUICHCTOLIEHE) Ha MaTepUKax
CeBepHOro noylapus pa3BUBaIOTC IPaHIHO3HbIE IIOKPOBHEIE OJICACHEHHUS (CM. TIaBy 14).

Hano 3aMeTHTB, 4TO OTCYTCTBHE B M€3030€ XOJIOJHBIX KIMMAaTHUYECKHX 30H TaBHO HE BHI3BIBACT COMHEHHUS Y
NaJICOKITUMATONIOTOB. O/IHAKO OHHU 3a4acTyro He oOpallaloT BHUMAaHHsS Ha TO, YTO IpH Ooliee paBHOMEPHOM, YeM
HbIHE, paclpelclieHHH TEIUIa MO MOBEPXHOCTU IIIAHEThl HE JOIDKHO ObUTIO CYIIECTBOBATh W KIWMaTa THIA
COBpeMeHHOTro Tpomuueckoro. Ho Torna u cooOiecTBa, CIIOKHBIIHECS B YCIOBHSX HE CYIIECTBOBABIIMHX paHee
THIIOB KIMAMaTa (OopeanbHOro ¢ OAHON CTOPOHBI U TPOIMHYECKOro - ¢ JIPYroi), JOMKHBI OBITH JBONIOLMOHHO
HauboNee MONOBL.. EClIH B HEKHI MOMEHT Ha MONIOCaX CTATO "CIUIIKOM XOIOJHO", a Ha IKBATOPE - "CITHIIIKOM
)KapKo", TO PelNHKTbl NPEeNbLIYIICH SMOXH UMEIOT HAWIYYIIHE IIAHChl BBDKHTH MPEXKJE BCero B CyOTpomukax,
TOCIIOJICTBOBABIIUX paHee mo Bced 3emne. CrenumanoHbeiit ananus, npojenanselift B.B. Xepuxunsim (1978),
nokasaj, 4To Tak OHO U ecTh. Cyls Mo BCeMy, HEKOTOpble cyOTponuueckue coolIIecTBa (Takue, Kak, HapuMep,
neca u3 rKHoro Oyka B HoBoi 3enmanguu, FO)KHOH ABCTpaiuu H aHauiickoi HOkHOH AMepHKe) COXpPaHMIIM He
IIPOCTO OTAENBHBIC PEIIUKTHI paHHETO KaHHOPUTA, a CaMyIo CTPYKTYPY paHHEKaHHOMOUTHBIX OHOLICHO30B.

Yro »xe KacaeTcs TPOIHYECKHX JiecoB (MBI OylneM Ha3plBaTh UX KOKHOAMEPHKAHCKHM CIOBOM THIES), TO
YKOPEHHUBIIHECS IIPeACTaBICHHS O TIyOOKOH JPEeBHOCTH HX OHOTHI SBISIOTCS OYepeJHBIM '"Hay4YHBIM
IIpepacCyIKOM"; OHU CBS3aHbl B OCHOBHOM € TEM, YTO ITOHSTHE "TPOIHKH" 3a4acTyrO yIOTPeONSIOT He4eTKo. B
ACTPOHOMHYECKUX TPOIHMKax - T.e. Mexay Tponukamu Paka u Kosepora - neficTBUTENBHO €CTh COOOIIECTBA C
BEChMa apXauuHbIMH »JJIeMeHTaMHM (HampuMep, HHAOHe3ulckue "TyMaHHBIE Jieca" W3 JIPEBOBUIHBIX
[IalIOPOTHUKOB), OJHAKO BCe OHH IPHYPOYEHBI K ropaM, H CYILIECTBYIOT, Ha CaMoOM Jelle, B YCJIOBHSX
CyOTpOIHUYECKOro WM Ja’keé YMEPEHHOTO KIuMaTa. EcIu e paccMOTpPEeTh ITHIIbL KIHMATHYECKHE TPOIHKH. T.€.
HKOCHUCTEMBI, peallbHO CYIECTBYIOIIUE B YCIOBHUSIX TPOIIMYECKOro KIMMaTa (C TEMIEPATypOH caMOro XOJIOJAHOTO
Mecsla He MeHee 18°C) - THIICtO U CaBaHHBI, TO OKQKETCS, YTO UX OHOTA IIPaKTHYECKH JIMIICHA apXau4HbIX 4epT.
Msbl yxe ymomuHamu (rnaBa 12) o0 OTCYTCTBHM B COCTaBe TPOIMYECKHX JIECOB TIOJOCEMEHHBIX, CTONb



XapaKTePHBIX IS ME3030HCKHX COOOIIECTB; HBIHE T€ IIPHYPOYEHBI THOO K CyOTpOTIMKaM (CarOBHHKH, apayKapHH,
TaKCOJIHUYM), THOO K yMEpPEHHOH 30He (CEKBOMUS, THHKIO).

[Toncuetsr XKepuxuHa nokasany, 4yTO MPAKTHYECKH BCE MO-HACTOALIEMY JAPEBHHE IPYIIbI HACEKOMBIX (TaKkue, Kak
CKOPIIMOHHUIBI MJIH CEeTYaTOKpBUIble) H30eraioT TponukoB. OOIlee YHCIO ceMeHCTB, He BCTPEYAIOIHXCHA B
HUCTUHHBIX, KIIHMaTHYECKHX, TPOIIHKAX O4YeHb BEIIHKO, TOIJa KaK YHCTO TPOIHYECKHX (B 3TOM CMBICTIE) ceMeHCTB
CpelHM HAaCeKOMBIX - Kak 3TO HU YIUBHTEIBHO - HHMYTOXKHO Mayio. Padymeercs, Tpomuyeckas 3HToMo(dayHa
ype3Bbl4aiiHO ©0rata, ¥ €CTh MHOXKECTBO IPEUMYIIECTBEHHO TPONMMYECKHX CEMEHCTB - OJJHAKO IIOYTH BCE OHHU
SBOIOIIMOHHO MOJIOZBI M He OOHapy)KeHBl B HCKOIIAeMBIX JOHEOr€HOBBIX (payHax, MHOO IpeJCTaBI€HB B HUX
O4YeHB CKYJTHO.

Eme Gosee wHTepecHB B 3TOM IiaHe mpuBoguMEle KepuxuubiM (1980) nanHble Mo 3KONOTHYECKOH CTPYKTYpe
TPOTIHYECKHX JIECOB!

"CoofOIiecTBa THIIA COBPEMEHHOHM THIIEM ¢ HMX CHOXKHOH SApyCHOH CTPYKTYpOH W BBICOKOH CTENEHEIO
MOJIUIOMHHAHTHOCTH [71] BOOOIE HE MOTYT CyIIECTBOBaTh 0€3 yHAaCTHS (DHIOTEHETHHECKH MOJIOIbIX TPYIIII.
[TonuIOMHHAHTHOCTE B BEYHO3ENEHBIX Jiecax [B OTiaHuuMe oT jucromaaHbix - K.E.] momnepkuBaeTcst TONBKO
HATHYHEM CHelMATU3UPOBAHHBIX ONBUINTENeH (TUenbl, aHTO(QUIBHBIE NTHIB U PYKOKPBIIBIE), ITOCKOIBKY
aHeMo(uHus 3¢ eKTHBHA TUIIE ISl CAMBIX BEICOKOCTBOJIBHEIX JICPEBEEB. ..

JlecTpyKIisl OpraHu4YecKoro BellecTBa KaK B TUIEHHBIX, TAK H B CABAHHOBEIX COOOIIECTRBAX TPOU3BOIUTCS TP Ie
BCETo TepMHUTaMHU... [IpensTcTBys oOpa3oBaHMIO MOJCTHIKA H BBIPaKEHHOTO T'yMYCOBOTO TOpPH30HTa (M TeM
CcaMbIM - Pa3BUTOTO TPaBSIHOTO SIpyCa) OHH, MO-BHAUMOMY, OOYCIOBHIIM IpPEBpALICHHE MHOTHX TPAaBAHUCTBIX
pacTeHui B 3mUMUTHI U GOpMHUPOBAHUE SMUGUTHBIX KOHCOPUMH, OYeHb THIMYHBIX OIS THIeH. Pacnpenensis
OpPTaHHYECKOE BEIIeCTBO B MOIMHOM CJl0€ TMO4YBeHHOro mpoduns Oolee HIN MeHEee pPABHOMEPHO, OHH
00€eCIIeunBalOT BO3MOKHOCTh Pa3BHTHS KOPHEBBIX CHCTEM Ha CaMBIX pa3lIMYHBIX YPOBHSIX, B TOM YHCIIE H
rmyOOKHX, YTO TIO3BOJISET CYIECTBOBATh THTAHTCKHM JEPEBBAM C TTyOOKO MOTPYKEHHBIMU KOPHSAMH. ..

B BewHO3eNeHBIX Jecax, IJie JHCThbS, HE CMEHSACh, CYLUIECTBYIOT Ha JepeBe II0 HECKOJIBKY JIeT, Tpebyercs
s¢pdexTHBHOE NpeNOTBpalllcHHE CHIBHOTO TOBPEXACHHS JIUCTBHI ¢(urodaramMu; B IPOTHBHOM Clydae
JIESTENBHOCTh JTMCTOBOTO HAcOCa HE CMOXKET OOeCHeudTh CYIIECTBOBaHUE JepeBa. DyHKUHIO IOJABICHHUS
YUCJIEHHOCTH OTKPBITOKUBYIIUX (UTOGAroB BBIIONHSAIOT 4Ype3BbUaliHO OOMNIBbHBIE B TI'Hiee MypaBbH..." Bce
[IEPEUUCIIEHHBIE BRI TPYIIBI, "OIIpeACISIONINe JUIO" TPOIUUYECKUX YKOCHTEM - M OIBUIMTENH, H TEPMHTEI, H
MYpaBbH - DBOJIOIIMOHHO OY€Hb MOJOJbl M HE XapaKTepHbI I paHHEKaHHODUTHBIX cooOmecTB. Bee 310 u
npuBeno KepuxuHa K 3aKII0YEHHIO, YTO TPOITHYEeCcKHe coodIecTra - HapaBHe ¢ OOpealnbHBIMH - IPHHAJIEkKAT K
YHCIIy CaMBIX MOJIOABIX Ha 3eMIle; Cyls 110 BCeMy. OHM BO3HHKIH He paHbllle J0IleHa, a OKOHYAaTeNhHOe HX
dbopMEpPOBaHNE IPOU3OLILIO YIKE B HEOTCHE.

C yBepeHHOCTHIO TOBOPHUTH O BpeMeHH (GOpMHpPOBAHHUSA THIEHHBIX J3KOCHCTEM TPYIAHO H3-32 OYeHbH ciaboif
NAJICOHTONIOTHYECKOH N3YYEeHHOCTH COBPEMEHHOM TPOMUeCKOod 30HBL UTo ke KacaeTcsa OOpeaTbHBIX COOOIIECTB -
Hanpumep, KpUOPHUIbHBIX (XOIOMONIOOHBBIX) JTECOB C IOMMHUPOBAHHEM XBOHHbBIX, THIIA TAUTH, - TO OHH, [0 BCEH
BHJIUMOCTH, CIIO)KMJIUCH B [AJICOT€HE KaK BBICOTHBIM MOSC B ropax, a IIpH HEOT€HOBOM IOXOJIOJIAHHH LIHPOKO
pacrpoCTpaHWIHCh Ha paBHHHax CeBepHOro monyuiapud. B MmaneoHTONOTHYECKOH NETOMUCH OHH BIEPBBIE
JIOCTOBEPHO TMOSIBISIIOTCS B BepxHeM MHolleHe Kananckoro apxumenara (ocTpoB MHeH); HX COCTaB HATOMHHAI
COBpeMeHHBIE JIECOTYHAPOBBIE PEIKOIECHS.

Eme onma xapakTepHas A7s KalfHO30sl 4epTa - TpaBsiHBIe OMOMBI (THIIA CTelel W caBaHH), CYIIECTBOBAaHHE
KOTOPBIX OCHOBAHO Ha KOYBOIIOLHMH 3JIaKOB M KPYIHBIX TPaBOSAHBIX MIIEKOIMTAIONIMX: NPH pAae ycloBuil (B
3aCYLLIUBBIX U MAJIOIUIOIOPOJHBIX paliOHaX) KUBOTHBIE CLIOCOOHBI BOCIPENITCTBOBATH BOCCTAHOBIEHHUIO JICCHOH
PACTHTENBHOCTH. B 103011€HOBBIE BpEMEHA, Cy/id MO MbUILLEBBIM CIIEKTPaM, COOOIIECTB TAKOTO THIIA HA 3eMIIe He
obuto. Ilo muenuto Kepuxuna (1993), 3tu OHOMBI NEepBOHAYATILHO MPEJCTABISUIA CcOO0I0 cepHAlIbHBIE
coo0IIIeCTBa, BeJIyIHe K COOTBETCTBYIOIIUM JAPEBECHBIM KIIMMakKcaM (CTaJHMH ¢ TOCHOJCTBOM TpaB - HaIlpHUMep,
ayra - MMEIOTCS BO BCEX COBPEMEHHBIX CYKIECCHOHHBIX CHCTeMax), OJHAKO 3aTeM BO3HHKIA YHHUKaTbHas



cutyanus: ¢urodaru, W3bpIMas NPHPOCT OuoMacchl (B COBPEMEHHBIX CTEMAX 3TO H3BATHE AOXomuT 1mo 60%
pacTUTENBHOH TPOIYKIUM - abCONIOTHBIM PEKOpH), OKA3wIMCh CIOCOOHBI OCTAHOBHTH AIKOTEHETHUECKYIO
cykieccuto Ha Oe3necoit cranuu. JanpHelias KOABOMOLUSA MIEKOIMUTAIOINUX H TpaB MpHBeNa K cTabUITH3aIu|
3TUX CBOEOOPA3HBIX "300TEHHBIX KIIHMAKCOB" | HEOOXOAUMBIH ISl KITHMAaKCHOTO COOOINECTBa HYJIEBOH HanaHC 1o
opranuke OOeCIeUHBAETCS B HHX HMMEHHO JeSTebHOCThIO JKHBOTHBIX-(HTOharoB. OCHOBHBIE YEpPTHI,
OTJIHYAOIIHE TH TPABAHBIE KIMMAKChl U OT CEPHATBHBIX TPABAHBIX COOOIIECTB, ¥ OT JICCOB - HCKIFOYHTEIBHO
BBICOKas! IPOAYKTHBHOCTh, OYE€Hb OBICTPBIIt 00OPOT OPraHMYeCcKOro BEIIeCTBA M HAIUMYHE JETKO MOOUIH3YEMOro
3amaca 3TOH OpraHMKH B HEOOBIYAHHO MIOAOPOIHBIX MOYBAX (THUIIA YEPHO3EMOB).

M3BecTHO, YTO OCHOBOH CYIIECTBOBAHHS 3TUX COOOIIECCTB SIBIACTCS 3aMedaTeNIbHas KoaanTallus JOMUHUPYIOIHAX
B PacTHTEJILHOM IOKPOBE 37aKOB M PuTO(arop: 37maKkd HE MUMEOT 3PPEKTHBHOMN 3aIMThl OT TOenaHusi (BpOIe
KOJIOUEK, SIIOBHTOCTH H T.IL.), 3aTO CIOCOOHBI KOMIICHCUPOBAaTh OOTpBI3aHME HAMA3EMHBIX 4YacTed pe3KuM
yCKOpeHUeM UX pereHepanud. [1oaToMy perynisius B TakOM COODIIECTBE MOCTHUTAETCS MPENENbHO MPOCTO: TPH
CHIDKEHUH Tpecca ¢uTodaros nmepBUUHAS MPOIYKITHS TOKE AaBTOMATHUECKH CHHIKAETCs - U Hao0opoT. OCHOBHYIO
pONb B MACTOMIIHBIX IENSIX 3TUX SKOCHCTEM HIparOT MICKOIIUTAION[HE, MPEKIe BCErO - Pa3sTHYHBIC KOIBITHBIE
(IOTOMKHM KOHIUJSIPTP - PHCYHOK 55, a) W XHWIHbIE (IIOTOMKH KPEOIOHTOB - PHCYHOK 56, a); 00 3BOIIOIHH
coollecTBa MO3BOHOYHBIX - 4yTh janee. MHoe neno - neTpuTHble 1enu. Bo3HUKHOBEHHE CTaOUIBHBIX TPaBSHBIX
coofmtecTB ObUIO OBl NMPOCTO HEBO3MOXKHO 0€3 MOSIBICHHS 1LIETOro KOMIUIEKCa HACEKOMBIX-KOIpodaros,
nepepadaThIBAOIIMX OTPOMHYIO Maccy I3KCKPEMEHTOB TpaBOsAHBIX [72]. B Oonee apeBHUX (ManeoreHOBBIX)
JIECHBIX COODLIECTBAX, I'/I¢ MIEKOIIUTAIOIHE HE TOCTHIAIH TaKOH OHOMAacChl, KaK NAaCTOUIIHBIE KOTIBITHBIE, C 3TOH
paboTolf chpaBisIMCh HHU3IIHE HABO3HUKH. BaxkHelinWe e cOBpeMeHHBIe TIpPyNIbl KoIpodaroB (BICIINE
HABO3HUKH U HABO3HBIC MYXH) B 3aMETHBIX KOTHUYECTBAX MOABISAIOTCA B 3aXOPOHEHHSX ¢ KOHIIA ouroieHa. B 3to
K€ BpEMsI CKIIA/IBIBACTCA MW HE MEHEE BAKHBIH KOMIUIEKC HACCKOMbBIX-HEKpO(aroB (MsCHbIE MYXH H IKYKH-
MEpTBOEIbI), OTBETCTBEHHBIH 3a 3(ipeKTUBHYIO NepepadoTKy TPYIIOB TPaBOSIHBIX MIIEKOITHTAIOLIMX.

Coo011ecTBO Ha3eMHBIX II03BOHOUYHBIX B KalfHO30€ pPa3BHBAIOCH HE3aBUCHMO Ha TpeX Pa3o0ILIeHHbBIX TEPPUTOPHSIX,
({ayHHCTHYECKHE KOHTAKThl MEXKIy KOTOPBIMH IMPAKTHYECKH OTCYTCTBOBAIH. ABCTpalHs (C €€ CyM4YaTbiMH H
OJTHOTIPOXO/IHBIMU) H30JHPOBaHa U MOHBIHE, a KOhkHas AMepuka coXpaHsiia cBolo 000CO0TeHHOCTE 0T OCTAIBHON
CYUIM BIUIOTH [0 IUIHOLIEHa, KOIrZNa BO3HHUK [laHaMckuil nepelneek; OTCIOZa M IIPOUCTEKAeT COBPEMEHHOE
pasieneHue MHpa Ha TpH 3ooreorpadudeckue obmactu: Hotores (ABcTpanus), Heores (FOxnas AMepuka) u
Apkrores (EBpasusi, Appuka u CepepHas AMepuka). Tak Bot, mo MHeHut0 JKepuxuna (1993), Bo Bcex 3THX Tpex
obnacTax TpaBsiHble OHOMBI BO3HHUKAIH HE3aBHCHMO, Ha 0a3e COBEpIIEHHO pa3IHYHBIX KOMILIEKCOB KPYIIHBIX
MIIEKOIIMTAIONIUX; COOCTBEHHO TOBOPS, €CTh CEPhE3HBIC OCHOBAHMS IONararth, 4TO MIICKONMTAIOLIHE IIO-
HaCTOSIIIEMY BBIIIUTH B KPYIIHbIH pa3MEPHbIN KIIacC JIUINb B TPABSHbIX OHOMAaX.

Panbiie Bcero (B cpefiHeM 301ieHe) 3TOT rnpoiece Hayancs B KOkHoit AMeprke. TaMm cpefi MCXOIHO JTHCTOSITHBIX
"IOWHOAMEPHKAHCKUX KOMBITHBIX" [73] BO3HHKAIOT IIEPBHIE TPABOSTHbIE OPMEI, & TAKKE TMOSBISIOTCS THTAHTCKHE
TPaBOsiIHble OPOHEHOCIBI-TTMNTONOHThl, CMaxUBaKOIIUe HA HEOONbIIOH TaHK (pucyHok 54, a). B cpeanem xe
so1ieHe B HOKHON AMepHKe BIiepBble 00HAPYKHBAIOTCSA H MbUIBIEBbIE CIIEKTPHI C BBICOKHM COJIEPIKAaHHEM IMbLTbIIBI
3]1aKOB, TAIEOMOYBBI CTEITHOTO THIIA, & TaK¥e (HOCCHIH3UPOBAHHBIC HABO3HEIC INAPHI, IPHHAUICKAIITIE KyKaM-
HaBo3HUKaM. [To3mHee, B OMUroneHe ¥ 0COOEHHO B MUOIICHE, 3/I6Ch BOSHUKAET B BBICIICH CTETICHU CBOEOOpAa3HbIH
KOMIJIEKC TACTOMIIHBIX TPaBOAMHBIX., OH BKIIOY&I HEMONHO3YOBIX (TJIMMTOAOHTOB M HA3¢MHBIX JICHHWBIER),
"FOMHOAMEPHKAHCKMX KOMBITHRIX" (pa3THyYHbIC JTHTONTEPHbI JEMOHCTPHPYET CHIIBHOE KOHBEPTEHTHOE CXOJCTBO
YacThIO C JIOMAIABMH, YaCThiO C BEPOTIOAaMH, Y UPOTEPHEB MHOTO OOIIEro CO CIOHAMH, a CPeIH HOTOYHTYJISAT
OBLTH (POPMEI, CXOKHUE H ¢ HOCOPOTaMH, H ¢ OereMOTaMH, U ¢ KPOIUKaMH - PHCHOK 54, §-T), a TaKkKe IMraHCKUX
KaBUMOP(HBIX TPbI3YHOB (HEKOTOPBIE H3 STHX POJCTBEHHHKOB MOPCKOH CBHHKHU JOCTHTAIH Pa3MEPOB HOCOPOTA) U
[IPOCYIECTBOBAN BILTOTH /10 YCTAHOBJIEHHS B ILITHOIIEHE CYXOIYTHOM cBsi3u ¢ CeBepHOH AMEpPHKOH.

PUCYHOK 54. Tpernuusle Muekonutaromye HOHOH AMEpHKH: HENONHO3YyOble (@), "HO)KHOaAMEpHKaHCKUE
KONBITHBIE" (0-T) ¥ XHUIlIHBIE cyMyaTbie (I-¢). (a) - TIUNTONOHT, (0) - murontepHa Thoatherium, (B) - nturonTepHa
Toxodon, () - HoTOYHTYNIAT Macrauchenia, (1) - "cymuarsrnid Bonk" Prothylacynus, (e} - "cymuatsiii cabne3yOsbrii
turp” Thylacosmilus; depena Thylacosmilus (5k) U "ceBepHo#" cabne3yOoit komku Smilodon (3) (B omHOM

Macinraoe).



UTto ke KacaeTes XHUIHHKOB, TO OHU B JPEeBHEH roxHoaMepHKaHcKoH (ayHe Beerna oo B geduumure. Hu onun
U3 3CLIHHX OTPSOB MJIALEHTAPHBIX MO HE BIOJHE MOHATHBIM NPHYHHAM TaK H HE Jia1 MJIOTOA/HBIX (OPM - 3Ty
POJIb UCTIONHSJIM MCKIIOUHTENBHO cyMuarbie. JIOBONBHO pa3sHOOOpa3Hble GOPIHEHH/bI HECKOJBKO HANOMHHATIN
cobak (a eite OonblIe - TWIALKMHA, TACMAHHHUCKOTO "CyMUYaToro BOJIKa"), @ THIIAKOCMHIIIOC BIIOTHE 3acily>KHBaeT
Ha3BaHUs "cyMyarbiil cabne3yOblii THIp" 1 BISCT COOOIO MOPa3UTENbHbIH
TIpHMEP KOHBEPreHIMH ¢ cabie3yObiMH kotkaMH CeBepHOro MoJyIlapHs
(pucynok  54. p-e). JlepMUMT MaMManbHBIX ~ XHUIHHKOB  (Ha
"HecOanaHcupoBaHHOCTR" 3nemiHUX (ayn oOpatnian rHumanve A.C.
Payrnan w H.H. Kanaunanze, 1987) npuBen k ToMy, YTO 9Ty HUIIY
3aMONIHSUTH  CaMBbl€ HEOXKHIaHHble nepcoHaxu. Tak, ¢ mnaneoleHa mno
MHOIIEH 3/IECh CYUIECTBOBAIH CEOEKO3YXHH - CYXONMYTHBIE KPOKOJHIIBI C
BBICOKOH H Y3KOM MOpIOH (mpeanosnaraioT. 4To ux o0pa3 >KH3HU
HAOMHHAJ COBPEMEHHBIX KOMOJIOCKMX BapaHOB), 2 B JOLICHE MOSABUIIMCH
JIOKUBLIHE J10 TUIeicToneHa (hopopakochl - THraHTCKHe (10 3 M poCTOM)
HEJICTAIOILME XHUIHBIC TITHLBI, TIPUHAICKALIHME K XKy paBJIeoOpa3HbIM.

B Ascrpanun (Hotoree) ¢opmupoBaHue TpaBsHOro OHOMA HAuyanroCh
MHOrO TIO3K€, B HEOreHe; 3/leCh SIBHO ChIrpall poiib Jpeid 3Toro
KOHTMHEHTA [0 HAMpaBJICHHUIO OT MONOCA K IKBATOPY - B pe3yfbTare
3HAYUTENIbHAS 4aCTh €r0 TCPPUTOPHM MOMNaja B YCIOBHSI 3aCYLUIHBOLO
knuMaTa. OCHOBY 3JIEHIHETO COOOUIECTBA MACTOUIIHBIX MIICKOMHTAIOLLIHX
COCTaBWJIM KpYITHbIE TPABOSAHbIE CyMuaThble - KCHI'YPY W BbIMepIIME Ha
NaMsTH YeJIOBEKA JHNPOTOJOHTHEI (MX MHOTIA, M3-3a [BYX KPYITHBIX
pe3MOoB. He CJIMLIKOM YAauHO Ha3biBAIOT "KPOJMKaMH pocTOM ¢ Hocopora"). Kak 1 B npeBHeH 10)KHOaMePHKAHC KO
(bayHe, 3/1eCb OTYETIIMBO MPOCNeRUBaAECTC AeQULUNT XUIIHUKOB: U3BECTHBI JTHLIb JBa KPYMNHOPA3MEPHBIX XHIIHBIX
MJICKOIIMTAOLINX - THJIAUMH (TaCMaHMHCKUH CyMuaThid BOJIK) M ApeBecHBIH THIakoeo (KOTOpOro 1o aHaloruu
MOXHO Ha3BaTh "cyMmuaTeiM siconapaoM”). HenoctaTok MaMManbHBIX XHIUIHUKOB BO3MeLIAICs {ONATh-TaKH KaK B
IOxHOl AMepuke) 3a cyeT penTHIIMH: HCIONMHCKMX BapaHOB-MErajlaHMH [THHOIO J0 7 M M CYXOIYyTHBIX
KPOKOJIUJIOB. CXOMHBIX MO 00pa3dy XH3HH ¢ CeOCKO3YXHSMH: XHIIHBIX HEJCTAIOLIMX MTUIN 3[€Ch HE BO3HUKIIO.
OJIHAKO HEKOTOPbIE U3 aBCTPATMIICKMX CTPayCOB, CY/Il 10 BCEMY, BBLIMIONIHSIM POJb
MaAIbIIHKOB.

Tpetuii cnyuait GpopmupoBaHHus TpaBsHOro OMoMa - Apkrores. 3Jechb CUTyauus
OCJIOXHSIETCS TeM, YTO OH (POPMHUPYETCS Ha €IMHOH TAaKCOHOMHYECKOW OCHOBE
(KOHIMUTISAPTPOBO#), HO, CyAd MO Bcemy, HezaBucHMo B EBpasuu u B CeBephoit
Amepuke. CoobmiecTBO  NMacTOMIIHBIX — MJICKONMTAIOMIMX  MEPBOHAYAILHO
COCTABJISIOT HEMAPHOKONBITHLIE (TAMUpbl, HOCOPOTH B LIMPOKOM CMBICTEC M
XanuKoTepHH [74]) W HexBauHbIE TAPHOKOIBITHbIE (CBHHOOOpa3HbIE H
BepOIOALL); YyTh MO3XKe K HUM J00aBNIsIOTCS NPUMUTUBHBIE TpeXnasible JIOWaam
W OKBAYHBIC MApPHOKONBITHBIC (oJieHH) (pucyHok S55). IloMuMo nNOTOMKOB
KOHAMNISAPTP HMILY KpPYMHbIX PacTHTENbHOSJHBIX MbITATHCh OCBOUTH JIHLUD
JIHHOLEpaThl - CMCUHATH3HPOBAHbIE MOTOMKH KAKHX-TO KpaHHe NPHMHTHBHBIX
TEPHUEBBIX MJCKOMMTAIONIUX (PUCYHOK 55, 0), OIHAKO yXe B J0LICHe 3Ta rpynna
MOJIHOCTHIO BbiMepna. EnuHCTBO koMmmekca "ceBepHbIX" KOMBITHBLIX JOCTATOYHO
BBICOKO; CaMO€ k¢ MHTEPECHOE COCTOMT B TOM, YTO XOTS NMPAaKTHYECKH BCE ITH
TPYNIB UMEIOT aMEPHUKAHCKOE MPOHCXOXAcHHe (OHM NpOHMKAW B EBpasuio
yepe3 bepunruio - obnacty Bokpyr bepuHroea mposuBa, rie Toraa oOChbIXash
OOUIMpPHBIC YYACTKH wIenb(a), TpaBgHblec OHOMBI ¢ UX Y4acTHEM B A3MH HAYHHAIOT
CKJIabIBATLCS 3aMETHO paHblile, YeMm B AMepHuke. B LleHTpanbHolt A3uM caBaHHbBI
BO3HHMKAIOT Y>K¢ B KOHLIE J0LI¢HA (MMOSIBUBILMECS B 3TO BPeMsi THFAHTCKHe Oe3porue
HOCOPOTH BpOA¢ MHAPHUKOTEpUS - "TMOpUA clloHa W xupada”, camoe KpynHoe




HAa3€¢MHOC MIICKOIIHTAIONICE, 6 M B XOJIKe - IBHO OOHTaIM B OTKPBITOM J'IaH,Z[IHa(bTe, a HE B J'ICCy), TOorga KaxK B
AMCpPIKC 2TO NPOUCXOIHUT B OJIMIOICHE. Yro xacaetcsa A(I)pHKPI. TO 3J€Chb TPABAHLIX 6I/IOMOB, Cyad 110 BCEMY, HE
CYIMIECTBOBAJIO JO MHOIICHA; ITAPHOKOIIBITHBIC X HCIIAPHOKOIIBITHBIC IIPOHUKIIH CHOJa M3 EBpaBPIPI CPaBHHTEIIBHO
ITO3JHO, 4 DHACMHUYHbLIC JJIA 5TOr0 KOHTHHCHTA X000THbIC (CJ'IOHbl H MaCTO,I[OHTbl) ObUIH B 3TO BpeMia MCIIKHMH H
YHUCTO JIHCTOAJAHBIMH H, BHAHMO, HE MOI'JIH YIACPXKHBATh CYKIIECCHUIO Ha be3necoit CTalHuH.

Urto KacaeTcsl XUIIHBIX MICKOIHTAIOMMX, To Ha CeBepe OHH, B OTIHYHE OT KOXKHBIX KOHTHHEHTOB, OBUTH TOJIBKO
ITALEHTAPHBIMH: CyMYaTble BOOOIIE CYLIECTBOBANM 37€Ch OYEHb HEAONTO, U TAK ¥ HE CyMENH BLIHTH W3 HHILLIK
MEIKHX HaceKoMoAHbIX. [lo Toro, kak 37ech I[OSBHIHCH CHELHATH3HpOBaHHBIE IIOTOAAHbIE (OPMBI M3
KpPEOJOHTOB (PHUCYHOK 56, a) U cOBpeMeHHBIX XUIHBIX (Carnivora), B 3TOH pONH IOJBH3AINCH CBOEOOpA3HbIE
KOIIBITHBIE - ME30OHUXHUBI (PUCYHOK 56, 0-B) Me30HUXUIBI OBIIIM BCESIHBIMH CYIIECTBAMHU (KaK MMoJlaratoT, "donee
IIOTOA/THBIMH, Y€M KabaH, HO MEHEE IIOTOA/IHbIMH, YeM MEJIBEb"); OHH 4YacTO JOCTHIATH PAa3MEpPOB THEHbBI, a
SHpIOCApX M3 maneoreHa MOHronuu Obul KPYMHEHITHM HA3eMHbIM XHIIHbIM MIICKOMHTAIONINM - €ro 4epen
nocturaer B AnuHy 85 oM [75]. Kak 370 HH yIHBHUTENHHO, HMEHHO OT ME30HHXHU] BeIyT CBOE MPOHCXONICHHE
KHTOOOpa3HbIE,

PUCYHOK 55. PaHHeTpeTHYHBIE PACTHTEILHOAAHBIC MIEKOTHTAIOIHE APKTOred. (a) - KOHTHUIApTpa (rpyIia,
ucxodHass W Anus "ceBepHbIX", W s "roKHOoaMepukaHckux" KonbITHBIX) Phenacodus; (6) - nuHouepar
Uiantherium; (B-T) - napHOKONBITHEIE: "xupadoBeii Bepamon” Aepicamelus (B) U ruranTckas (BbIcoTa B ILIeUe
2,1 M) cBuHbsa Dinochyus : (1-¢) - HENAPHOKOIIBITHBIC: XATHKOTepud Moropus (1) ¥ rUraHTCKMii Oe3poruii
HOCOPOT WHJpUKOTEepuii ().

PUCYHOK 56. PanHeTpeTHUYHBIE XHIIHHKH ApKTOreH. (a) - KPEOJOHT
Patriofelis anuHOIO okOyi0 1,5 M; (0) - cobakormogoOHass Me30HUXHIA
Synoplotherium; (B) - romoBa THTAaHTCKOH Me30HUXHABI Andrewsarchus
(psnoM, B TOM e MaciiTade, uzodpaxeHa romosa Oyporo Measenas); (r) -
JHaTPHMA.

Jlo omuroueHa cHTyauuss B TpaBsHbIx OnomMax Apkroren u HFOxHO#H
AMepHKH pa3BHBaNach mapauienbHo. KM TamM, W TaM OCHOBHBIMH
TPaBOSIHBIMH SBISUTUCH KOIIBITHBIE - TIOTOMKH Pa3JTHUHBIX KOHIHJIAPTP
(ma Cemepe - HemapHO H  TApHOKOMBITHBle, Ha [Ore -
"I0’KHOAMEPHKAHCKUE KOTBITHRIE"). W TaM, W TaM XHWIUHHUKH ObUTH SBHO
IPUMHTHBHEE CBOHX kKepTB (Ha lOre - cymuatnie, Ha CeBepe - apXandHble
BCESJTHBIE KOIIBITHBIE, ME30HHXHIbI) - PACKIIA[], PA3UTENILHO OTIHYAOIINH
najgeoreH ot Me3o30s. M Tam, B Tam AeHUUT MaMMaIbHBIX XHIIHHKOB
BO3MEIIAJICST 3a CUeT PenTHJIMH M TTHI: CYXOMYTHBIX KPOKOIHJIOB (Ha
Ore - cebexko3yxuu, Ha Cepepe - O0aypy3yxXxuMH) H T[HIAHTCKHUX
HeJleTaoux Kypapneodpasupx (Ha IOre - ¢opopaxocer, Ha Cesepe -
muarpuMbl). CHTyanusi 5Ta pajJHKalbHO HW3MEHHJIAach, KOTJa Ha
SBOIOIIMOHHYIO CIIeHY BBIIIUIA COBpPeMeHHbIe XHInHble (oTpsin Carnivora), U Jiydllle BCErO 3TO BHJIHO Kak pa3 Mo
HeMe/JIEHHOMY HCUe3HOBEHHIO B OJIMTOIIEHEe BCEX ITHUX "3Ip3all-XHIMHUKOB" - BCESTHBIX ME3OHUXHU]I, CYyXOMYTHBIX
KPOKOAMJIIOB M JMATPUM, a TAaKxke KPEOAOHTOB (NpeakoB KapHUBOp). MHTepecHo, 4TO B TO ke caMOe Bpems
HCUE3AI0T U APXaHUHbIE HEKOTILITHBIE PACTUTEILHOSAIHbIE - THHOIEPATHL.

B  wmuouene emuHCcTBO  TeppuTopud  CeBepHOro  MoJyllapusi — BO3pacTaeT:  BO3HHMKAeT  MpSIMOH
TpaHCCPEAU3EeMHOMOPCKHH KOHTAKT Mexay EBpomod u Adpukoil, ucuesnoBenue Typraiickoro Mops Ha MecTe
3amagHo-Cubupckoi HU3MEHHOCTH olnerdaet Murpanuu Mexay EBpomnoii u [lenTpansHoif Asuel, a rnaBHoe -
BO3HHMKAIOT OTKpBITHIe NaHamadThl B YHCTO JIECHOH jAocelle bepuHTHH, M 3Ta TeppUTOpHs TpeBpalnaercs JUis
CTenmHBIX (ayH A3uu U AMmepukd u3 "gunbtpa” B "Kopuuaop". C 3TOro BpeMeHHM TpaBsiHOH OHOM CTaHOBHTCS
(dakTHUECKH €AMHBIM NO BCeH ApKTOree, M MpH 3TOM KaXaas M3 TEPPUTOPHH BHOCHT CBOM BKJIAJ B CTAHOBICHHE
ero ¢ayHbl, o0peTaoleH yie BIOJHE COBPEMEHHBIC USPTHI.



W3 AMepuku NpuUXOIST TPaBOsAHBIE (B CMBICIE - He JUCTOSAHBIE) JIOIIATH, U3 A3MHM - nonoporue (ObIKH U
aHTWiIoNbl) [76], U3 Adpuku - xo00THBIE (CTOHBI M MACTOJOHTHI); BMECT€ € €Ie HEKOTOPhIMH TpylIamMHu
KOIIBITHBIX, KaK "HOBbIMH" (kupapl u OereMoTbl), Tak # "crapbiIMu" (HOCOpPOTH), OHU (POPMHPYIOT TaK
Ha3bIBAEMYIO THIMAPHOHOBYIO ¢ayHy (THNNApUOH - OAHA W3 TpeXHalwlx Jomaied). Ta ke kapTuHa U C
BXOJSALIMMH B THINAPHUOHOBYIO ()ayHy XHUITHBIMH: KOIIKHM IIPOH30ILIN B AMEPHKE, IICOBBIE - HCXOIHO - TOXKE,
OJHaKO CTalHYyIO COIMAJIBbHYIO OpraHH3allMio (CTABLIYIO Ui 3TOH TIpyHIbl KIIOUYEBHLIM (DaKTOpPOM ycIiexa)
npuodpenu yxe B A3HH, THEHOBbIE (TOTJAa Cpeay HUX ObUIH HE TOIbKO MAJAlEA/1bl, HO M AKTHUBHbIE XUIIHUKH THIIA
renapna) - B A¢puke. IHTepecHO, YTO KOILIKH UCXOAHO ObUIH cabie3yObIMuU; 1M03XKe, B MUOLIEHE, BOBHUKIIM KOIIKH
COBPEMEHHOTO THIIA, OJHAKO BO3BpaT K cabune3y0ocTH (4TO, OUEBHIHO, JaeT NPEUMYLIECTBA IIPH OXOTE Ha
KPYIHYIO 100bI4y ¢ 0CO00 MPOUYHOH HIKYPOH) TPOUCXOAMIT Y KOIIAYbHX MHOTOKPATHO H HE3aBHCHMO.

B Havanme mmmonieHa (7-8 MIH neT Hazam) caMod MpUpoaoid ObUl MOCTAaBIIEH TPAHIMO3HBIH 3BOJIIOIMOHHBIN
SKCIIEPUMEHT: YCTAHOBHIACH CyXOomyTHas cBsizb Mexay CeepHoil u FOxHo# Amepukamu depes [lanamckuit
nepemieek, U UX ¢ayHbl - ceBepoaMepHKaHcKas (SBIISOMIascs YacThio APKTOTEH) UM IOXKHOaMepHKaHCKas
(npeObIBaBIIAsl BEChb KAHHO30H B YCJIOBHAX OCTPOBHOH H3OJSIUHU) - BCTYIHJIA B NMPSAMOH KOHTAKT MEXTY COOOMH.
[Tpouzonuo mnepeMernuBanue ¢ayH: Ha CeBepe NOSBHINCh CyMYaThle, HENOJHO3yOble (OpPOHEHOCIIHI,
TIHUITOAOHTH W HA3€MHBIE JIEHUBIUBI), KaBAMOpQHEBIe Tpbi3yHB! U (opopakockl, a Ha FOre - BbICIIHE TPHI3YHBI
(XoMsIKOOOpa3HbIe), HEIIAPHOKOIIBITHBIE (JIOIIAAM M TallHphl), NApHOKOIBITHEIE (CBHHOOOpa3Hbe, BepOIOABl H
OllcHH), XOOOTHBIE (MAcCTOJMOHTHI) M XHIIHBIE (€HOTHI, KYHbH, IICOBBIE, MEIBEIU H KOIIKH). OKOHYATEIbHbIE
pe3yneTaThl Benukoro amepukanckoro odMena (kak HazBan 3TH cobbiths JIk. Cumncon, 1983) oxazanwuce,
onHako, s Cesepa u FOra Becema paznuuHbiMH. CeBepoaMepHKaHckasi ¢ayHa IIPOCTO-HAIIPOCTO oforaTuiach
TpeMsi JK30THYECKHUMH "UMMHIPAHTaMH' - OIOCCYMOM, JICBATHIIOACHBIM OpPOHEHOCIIEM H  JIPEBECHBIM
nukooOpa3oM, - Torda kak Ha FOre mpou3zoniia HacTosias kaTacTpoda, Movuile JToObIX acTePOUAHBIX UMITAKTOB:
3JIeCh IOIHOCTBIO BBIMEP BeCh MACTOMIIHBIM KOMIUIEKC W3 "IOJKHOAMEPHKAHCKHUX KOMBITHBIX', THTAHTCKHUX
KaBUMOP(HBIX T'PLI3YHOB, XHIIHBIX CyMYaThix U (OpPOPAKOCOB, HE BBIJEPIKABIINX KOHKYPEHIHH ¢ BBICIIUMH
KOTILITHBIMH M KapHUBOPHBIMU XHIIHHUKaMHU (puc 57). Hajgo monarate, 4to cynbpda aBcTpadHHCKHUX CyMYarbiX B
OJIHOTIPOXO/IHBIX - BOHUKHH Y 3TOIO0 KOHTHHEHTA MPSAMOI CYXOMyTHBIH KOHTAkT ¢ A3Heil - Oblma OBl CTOND JKe
He3aBUIHOH... BooOmie B ucTopuH BeslmKoro aMmepukaHckoro oOMeHa JIerKO YCMOTpeThb IpsiMble (H IIeUalbHbIE )
AQHAIOTHHU C YENIOBEUeCKOH MCTOPHUEH: BCIIOMHHUM, YyeM O0OepHYJCS "KOHTAKT" ¢ eBpONEeHCKOH HUBUIM3AIUCH IS
JPEBHUX CaMOOBITHBIX KYJIbTYP A0KOIyMOOBOi AMepuku u YepHoit AQpuKH.

PUCVYHOK 57. "Benukuii amepukanckuii oOMen". /luarpamMmma 3amenieHus "I0KHbIX" KOMBITHBIX HA TEPPUTOPUH
OkHOM AMepHKH: B IIPAMOYTOJBHHMKAX - YHCIO DOJIOB, Ha IIKale cjeBa - SPYChl OKHOAMEPHUKAHCKOM
PETHOHATLHOM IIKAJTEL.

Kcrath, pa3 yx peub 3amua o yenopeuecTse... COriacHO COBpEMEHHBIM B3IJIA1aM, YeJIOBEK (Kak OHOIOrudecKuit
BHJ) BO3HMK HMMEHHO B TPaBIHOM OuomMe: HaIlld 0O0e3bSHbLU NpeAKH [77] BXOAWIM B COCTaB TMIIAPHOHOBOH
¢daynel. [lepBele TOMHHHABI MOSBHIMCH B KOHIlE MHOLleHa (5-6 MJIH JeT Hazaj) Ha TeppHTOpuM BocTtouHoH
Adpuku. B npexHue rojpl Nogaraim, YT0 rOMUHHAbI 00OCOOWIUCH CPEAM MPOUYHX YeIOBeK0oOOpasHbIX 00e3bsiH
MHOTO paHblie, B cpelHeM MuoleHe (12-15 MnH neT Hasan), U He B Adpuke, a B A3HuU (TOorJa CpelH MPsIMBIX
IPeIKOB 4YeJIOBEKA YHCIMIH HHIUHCKOro pamamnuteka). Ceifyac, OqHaKo, MOJAraioT, YTO MHOTHE KPYIIHbIE
MUOIIEHOBBIE IIPUMATHl (a3MaTCKHE paMaluTeK U CHBANHTEK, appUKAHCKUH KEHHANMTEK, IOKHOEBpONEHCKUH
OPaHONHUTEK) IIPHOOpENIH "JelloBeYeCcKHe 4epThl' CTPOCHHS IapalleobHO ¢ TOMUHHJaMH. [laneoantpononor P.
Qoymm (1990) numer: "PamanuTek, mocie TOro Kak eMy ObUIO OTKAa3aHO B TMPHHAIIEKHOCTH K TOMHHHIAM,
IOTIOJIHUJI psiibl M30paHHOro OOIIeCTBa HECOCTOSBIIMXCSA TPEAKOB 4YellOBeKa, KaXAblil M3 4YIeHOB KOTOPOTo
obnanai, Kkak NoHavyaly 1ojaraid, KakoH-HUOyb YHUKAILHOH 4epTod TOMUHHU'"; OU€BHIHO, MBI B o4epeaHol pa3
HMEM JIeJI0 € IIPOLECCOM, KOTOPBIH - II0 aHAIOTHH - MOKHO Ha3BaTh TOMHHH3AIMECH IPHMATOB.

[lepBble TOMHHHIBI - aBCTPATIONUTEKH - ObUIM HEOOJBIIMMH NPAMOXOISIIMMHU CyIecTBaMH (BecoM 25-50 kr);
caMIlbl UX OBLIH MOYTH BJBOE KPYIHEE CAMOK - STOT pe3KHH MOI0BOH NUMOpQU3M HABOJHUT HA MBICIL O TOM, 4TO
OHH, TI0JJOOHO MHOTHM COBPEMEHHBIM IIPHMAaTaM, [IEPeIBHTAINCh CTassMU, He 0Opa3ys MOCTOSHHBIX ceMel. QKoo



2,5-3 MJIH JIeT Ha3aj] Cpe/d aBCTPATONMHUTEKOB 000COOHIHCH JBE BETBH - poOYCTHas (C MacCHBHBIM CKEJIETOM,
KPYITHBIMH 3y0aMH M CHJIBHO BBICTYHAFOIIEH YeTFOCTHIO) W TPalliIbHast (C JIETKHM CJIOKCHHEM W OTHOCHTENIBHO
OonbinM 0ObeMoM YepenHo# KopoOkH); poOycTHble BUABI (Australopithecus robustus, A.boiseni, A.crassidens)
ObUTH IIOYTH YMCTO PACTUTENILHOSIHBIMH, TOrJAa Kak rpauwibhble (A.afarensis, A.africanus) cranum HIHPOKO
HCIIOJIb30BaTh KABOTHYIO MHUINY. IMEHHO cpeay rpalliiibHbIX aBCTPATONUTEKOB 0060co0HiIcs 2,5 MIIH JIeT Hazajl
nepBeIif mpexactaBuTess poja Homo - Homo habilis, "yenoBek ymernbiif”, Ha3BaHHBIH Tak 3a CHOCOOHOCTH K
U3TOTOBJICHHIO KaMEHHBIX OpYAdii (MepBble ranbKu co cienaMu oOpabGoTKH HaiiieHbl B closx Bo3pacta 2,5-2,7
MJIH JieT). OH OTIHYaICsd OT ABCTPAJIOIMHUTEKOB BO3POCIIMM OOBEMOM 4YEpPermHOM KOpPOOKH M CIPOSHHEM Tasa,
obecreynBaBIUM Oollee COBEPIIEHHYIO OUTIENABHOCTD U pOXKIeHHe Ooslee "ToI0oBacThIX" JETEHBIIIEH.

Wrak, yenoBek MOsABUIICS B IUIHOLICHOBOH apHUKAHCKON CaBaHHE ¢ €€ CYXHM MAPKUM KIUMATOM U C M300UITHEM
KaK KOIBITHBIX U XOOOTHBIX, TAK U MUTAIOUUXCA HMH KPYIHBIX XHITHUKOB. OT 00€3bsH (M OT MPOYHX JKUBOTHBIX )
4eJoBEeKA OTNMHYAET KOaA, TMPAKTHYECKH JHUIIEHHAS BOJOCSHOTO TOKPOBA, HO CHAOMEHHAS OrPOMHBIM
KOJIHNYECTBOM IIOTOBBIX Jkejie3. YPOBEHb MOTOOT/AENICHUS Y dYeloBeKa BO MHOTO pa3 MPEBOCXOJUT BCe, YTO
U3BECTHO B J)KMBOTHOM MHpE, U CIY>KUT Upe3BbIUaitHO 3¢ (eKTUBHBIM MeXaHU3MOM TellliocOpoca (3a uTo, IIpaBia,
IPUXOJUTCS TUIATHTh KECTKOM CBS3bIO ¢ HUCTOYHHKAMH Bojbl). [lo MHenuio P. @oymu (1990), uMEHHO 3TOT
TEPMOPETYIATOPHBIA MEXaHHU3M IUTIOC MPAMOXOXKIEHHE (BEPTHKAIBHO CTOSIIMM YeslOBEK IMOJIydYaeT Ha TPETh
MEHBIIIE PHEPTHH OT COJTHEYHBIX JydeH, UeM 4YeTBEpOHOroe »KHBOTHOE) TMO3BOIMIM TIEPBBIM JIIOASAM 3aHATH B
COODIIECTBE CaBAHHBI COBEPLICHHO YHHUKATHHYH) 3KOJIOTHUECKYIO HHUIIMY "TOJYIEHHOTO XUIITHHKA", BBIHIS H3-110]1
0e3Hae)KHONW KOHKYPEHIUH ¢ KPYIIHBIME KOIIKAMHU, KOTOPBIE AKTHBHBI B CYMEPKAX, a JIHEM CIIAT.

[Tepsbie moau OBUIM, CYAS IO BCeMY, He CTOJIBKO OXOTHHKaMH, CKOJIbKO IajanesjaMH, Bpoje THeH. Brepsole
TOSBUBILMECS KAaMEHHBIE Opyaus ObutM Hambosiee IIONe3Hbl MMEHHO JUIL DPA3JENKH TYII O4YeHb KpPYIHBIX
TOJICTOKOJKHX MIIeKoNuTaromux. "Takue 3Bepu, 0ObIYHO HEYS3BUMBIE JUIS XUIIHUKOB, YacTo JIe)KaT HETPOHYTHIMH
HEKOTOpOoe BpeMs IocJie CMEpPTH, T.K. APYrHe XMBOTHBIE HE MOTYT pa3opBaTh MX KOXY M A0oOpaTbes 10 Msca.
Brionne BeposTHO, YTO IIPU [TOMOIIM KaMEHHBIX OpyAMH TOMHHM/IBI MOTJIM [IEPBBIMHM HAyaTh pa3feliKy TaKUX TYII
U, TakuM 00pa3oM, [...] OMECPKHUBAIH BepX B KOHKYPEHIHH C JPYTHMH HUBOTHBIMH, THTABIIUMUCS majaanbio” (P.
®oynu, 1990). Kamennsie opyaus, BO3MOXHO, BBITOJHSIH Ty K€ (GYHKIMOHATHHYIO POJIb, YTO U OTPOMHBIE
KJIBIKH calne3y0bIX KOIICK - X MHOTHE NMaTeOHTONOTH CYUTAIOT TPYIoeAaMu.

OnHa u3 GopM BHYTPHBHIOBOM KOOIEPAIIMH, OTIHYAIONICH YeTOBeKa OT MPOYHX KUBOTHBIX (BKJIIOYAsl IPUMATOB)
- CIOcOOHOCTL JAENHUTHCS IHUINeH; ee CUMTaloT OJHOW W3 (yHAaMeHTAlbHBIX YepT ueloBeYecKoro oOliecTBa,
BO3HHUKIIEH (II0 apXcOJNOrHYeCKMM JAaHHBIM) YK€ Yy IUIMOLEHOBBIX TOMHHHJ. BHINMO, 3TO €CThb pe3ylbTaT
paszesnieHus Tpyaa: BCIEACTBHE TOJIOBOTO TUMOp(H3Ma caMiibl U CAMKH ITOPO3Hb 3aHHUMAIOTCS TIOUCKAMH TTHIIH
(mepBble - XKUBOTHOH, BTOPLIE - PAacTHUTENBHOI), MOcie 4ero ciefayeT HeKHM 00pa3oM IIOJeNUTh coOpaHHYIo
no6eay. B nanpHeliiieM BO3HHKaeT HeOOXOMUMOCTH B CHEIMATBLHOM MeCTe, I 3TOT JeleK U MPOHUCXOIUT -
MHBIMU CIIOBaMH, B xumile. Cyad o BCeMy, XHIHILE, pa3AclieHHe TpyJa M JeJie)X IHUINHM BO3HHMKAIOT y)Ke Ha
CaMbIX HAYaibHBIX 3TANAX JBONIOLMH 4elnoBeka. [Ipyroil KOMIUIEKC XapaKTepHbIX AN JTHOACH MOBEIEHUECKHX
peakiuii cBsazan ¢ 3a60Toi 0 moromcTBe. [I0TOMCTBO UesloBeKa 3aBUCHUT OT JIPYTHX JIOAeH (B IEPRYIO oUepenb - OT
poaMTeNei) MHOTO AOJBILIE, YeM y I00oro apyroro npumara. OOHO M3 CJIEACTBHH 3TOTO - BBICOKas CTEIEHb
B3aUMO33aBUCHMOCTH YEIIOBEUECKUX HHAMBHIYYMOB; 3TO KacaeTCsl HE TOJIbKO AETeH, HO W CaMHX B3POCIHBIX,
KOTOpBIX OOBENHHsIET IPUCYTCTBHE Malblllei, Hyx)aamomuxcs B 3adote. Jloka3aTelnbCTBOM 3aMeUIEHHOIO
CO3PEBAHUA ACTEHBIIIEH MOT Obl CIIYKHTh XapakTep MpOpe3blBaHUA 3yOOB - U paHHHE FOMHHUABI AEHCTBUTENBLHO
JIEMOHCTPHPYIOT 3TO CBOHCTBO. Bee 3TO MPUBOIUT K TOMY, YTO OCHOBOM UeJIOBEYeCKOIO MOBEJCHUS CTAHOBHUTCS
KOOTlepalsi MeXAY HHAHBHIYYMaMH.

Jpyrag (B HEKOTOpPOM CMBICIE 3epKalibHas) uyepTa, OT/IMYalonias TOMUHH] - KaTeropuueckas HecrocoOHOCTH
y)KUThCA cO cBoeH "panbHelt poanei": Buabl poga Homo cyrybo annonaTpuyHbl, T.e. HE COCYIIECTBYIOT CKOJIb-
HUOYb IIPOJOJDKUTEIBHOE BpeMs. B panHem meiictouene (1,6 MJIH. JIeT Ha3aa) HA CMeHY '"4eJIOBEKY yMeEIoMy"
IpHUIIeNn "4esoBeK npaMoxoasmuii” - Homo erectus, KOTOPOro mpeae Ha3bIBAIH MHTEKAHTPOIIOM:; HMEHHO B 3TO
BpeMsl IIOJTHOCTHIO BBHIMHPAIOT aBcTpanonutexu. [Ipumepro 1,2-1,0 MuH neT Hazaa "delnoBeK IPIMOXOISIIHi”
BBILIET 3a IIpeleNibl AGpPUKH U 3acelui I0kHY0 Asuto 1 EBpony, a 0,4 MJIH JleT Ha3aj Ucye3, OCBOOOIUB MECTO
Juis "desioBeka pazyMHoro" - Homo sapiens. TepmuaoM "apxanunslie” Homo sapiens 0603Ha4aroT MOJeH, )KUBIITHX



B unTepnaie 300-40 TeIc et Hazan; HanOoJIee U3BECTHEI U3 HUX €BPOIleHCKIe HeaHnepTanbllsl (BozpacT 70-30 Thic
JIeT) - HU3KOPOCIbIE, MACCHBHOTO CIIOXEHHS, C BRICTYIAIOIIEH YeIIOCTHI0, HO ¢ MO3IoM Aaxe Hosiee 00BeMUCTEIM,
YyeM y COBPEMEHHOIro yeioBeka. Homo sapiens coBpeMeHHOro Tuma (KpoMaHbOHeI) MoABMWiICS 0koao 100 Teic jeT
Hazax - U omATh B Boctounoit Adpuke; on 3acennmn Eppomy 30-40 Thic €T Ha3al W BbITECHUII HEAHAEPTAbla
(371Ble A3BIKU OECTAKTHO YTOYHSIOT - "chel"), MpaKTUYeCKH He CMEIIUBAACh C HAM.

Bormpoc 0 pazymHocTH BHI0OB HOomo, IIpeaniecTBYIOMUX HaleMy, CBOJAUTCS JUIIL K CIOPY O TepMuHax ("A 4dro
ecTb pasym?.."). Bo BcAKoM ciydae, XaOHIIMCBI Y*e W3rOTaBIMBAIU KaMeHHbIE opyaus (2,5 MIJIH JieT Ha3an),
MO3/HUE TUTEKAHTPOIIb] MOIb30BaNUCh OrHeM (0,5 MIIH JIET Ha3az), a HeaHepTalblibl XOPOHUIIM CBOMX YMEPILIUX,
coBeplias CI0XKHbIe norpedanbHble 00psAbL, U CO3aBalH IPOU3BEICHUS H300PA3UTEILHOIO HCKYCCTBA.

Bot 3aMeuaTenbHbli CrOXKeT s MIOOUTENeH TaK Ha3biBaeMoM "anbTepHaTHBHOM uetopuu'™: 100 Thicay JeT Hazax
Adpuka okazplBaeTCA HAYUCTO HM3OJHUPOBAHHONH OT OCTAILHOTO MHUpPA (KaK 3TO JEHCTBUTEILHO TMPOHU3OUIET B
OymyimeM, depe3 lapy MHJUIMOHOB JIeT - KOIJla 10 KoHIa packpoercs KpacHomopckuit pudT), U Ha TUlaHeTe
BO3HHUKAIOT JIBe LIMBHJIM3AINH - KpOMaHbOHCKas B AQpHKe U HeaHAepTanbekasd B EBpasun. W Kak 3HATH - MOXET
ObITh, (IErMaTHYHbIE HEAHIIECPTAIbIILI CO3ATH Obl YTO-HUOYb OOJIe€ MPHUCTORHOE, HEXKEIH TO, YTO Mbl BHIUM
BOKpYI ceOs... BnpoueM, Bpsa JiH; ckopee Bcero, €10 U TYT 3aKOHUYMIOCH Obl KPOMaHBLOHCKOM KOHKHCTOHR ¢
"OKOHYATEJIbHBIM pEIICHUEM HeaH1epTalbecKoro Bompoca'.

14. YerBepTHYHBIH NepHOA (AHTPOHOTeH): Bestkoe otegenenne. JlexnnkoBas reopus. IlepurasgunanbHblie
coo0LecTBA H MAMOHTOBAs payHa.

UeTBepTHUYHBIN MEPUO, UK AHTPOTIONEH - CaMbli TOCICHUN OTPE30K KAMHO30s, HAYaBIIHHCA OKOIIO 2 MJIH JIET
Hazaj. Haubonee cyimecTBeHHast yepTa 3TOrO BPEMEHH - CYIIECTBOBAHWE B BHICOKHX IMHPOTAX HAIICH TTAHEThI
MIOKPOBHBIX OJICICHCHUM, BO BPEMS JIEAHHUKOBBIX 310X OHH PacHpOCTpaHsUIHCh Ha tor 10 40-x MHpOT (PHCYHOK
58), a BO BpeMsi MEXJIETHUKOBUH - "CHEKHBAIKNCH" 0 MPUMEPHO HBIHEIIHETO COCTOSHUS (KOTJa MMM TOKpPBITA
nuib AuTapktaa B KOxkuoMm nonymiapuu U ['pennannus - B CeBepHoM). PasziesieHe YeTBEPTUYHOTO MIEPHOIA HA
wielictonen ("Benmwkoe onenenenue”) u Havapmmiics 10-12 Teic JeT Hazam TONONEH (BpeMs, B KOTOPOE MbI
JKUBEM) B 3HAYUTENILHOM CTENEeHH YCJIOBHO: YACTO TOBOPST, YTO HA CAMOM JieJie TOJIOLEH - 3TO MPOCTO-HAIPOCTO
OJITHO W3 IUIEHCTOIEHOBBIX MEXICTHUKOBHM, IPUUEM aXke He camoe KPYITHOe.

PUCVYHOK 58. Oneaenenne CeBepHOro noiyulapus B HaLIH
JHH (a) U B MOCTEAHION0 JISAHHKOBYIO 3MOXY (0).

BeposiTHO BceM BaM JOBOAMIIOCH BCTpeuaTh Te-HHOYAb Ha
Kpasgx IoJielt M JIECHBIX OINYIIKax OKaTaHHbIE TPaHUTHBIC
BIyHbl, HHOTAA ¢ XapakTepHOM "LITPUXOBKOH" - XOT
HUKAKHX CKallbHBIX BBIXOJOB B OKPECTHOCTSIX HET U B [IOMHUHE.
Ilo HBIHELIHEMY BpeMeHM JHOOOH LIKOJIBHHK 3HAeT, YTO 3TH
sppatHyeckde  (T.e.  ONyXpaawuue)  BalyHbl,  4acTo
JOCTHTAIOIIHE pa3MepoOB TaHKa, OBUIM IE€PEHECEHBl OT MECT BBIXOJa COOTBETCTBYIOUIHX CKAITBHBIX I[1OPOJ
JIBUXEHUEM JPEBHETO JIE€AHUKA, MOKPHIBABLIErO HEKOrAa 001MpHbIe TeppuTopud EBponbl u CeBepHOil AMEPUKH.
Opnnako B 1837 roay. xorna wBeduapckuil reonor JI. Araccuc BBIIBHHYJ CBOIO TECOPHIO CYIECTBOBAHUS B
UCTOpPHH 3eMJIH JICTHHKOBOTO MEpUojia, OCHOBBIBAACH MMEHHO Ha CXOACTBE MEXKAY IPPaTHYECKUMH BaTyHAMHU
paBHUHHON EBPONBI U TEMH OKATAHHBIMH LITPUXOBAHHBIMU OYJIBDKHUKAMU, YTO HA HAlUMX I71a3aX BBITAUBAIOT U3-
0/ KPacB ajlbIHHCKUX JECAHUKOB, €r0 TOJbKO YTO HE MOAHAIM Ha cMeX. J[e0 B TOM, 4TO B T€ BPEMEHA HE TOJILKO
LIMpoKas nyOJaMKa, HO U TeOJOrH HE COMHEBAIUCh, YTO BCE 3TH BajlyHbl PA3HOCHJIMCH YYIOBHINHBbIMU HOTOKAMH
BO/IbI U I'PA3H, CBA3aHHBIMH ¢ OubieiickuM BCceMUpHBIM OTOMOM.

3nech HeOOXOAMMO CAeIaTh OJHO 3aMedaHHe. UuTaredb COBPEMEHHBIX YYeOHMKOB M MOMYJIAPHBIX KHUKEK
3a4acTylO BHIHOCUT U3 HUX BIeYaT/IeHHEe, OyATO BCE re0J0rU-AMITOBHAIACTbI, CYUTABLIME IPPATHUECKHE BaYHbI U
Jpyrue IeAHUKOBbIE (KaK 3TO Tenepb HaM M3BECTHO) OTJOKeHHUA "HaHocamu" (aumoBueMm) BecemupHHOro norona,



ObUTH OO HEeJOYMKAMH, JHOO peIUTHO3HBIMH MpakoOecamu. Bot yx Hempama! [la, xoweuno, llepkoBb
OCBSIIIAJIa CBOMM aBTOPHTETOM TeOpHIo mortona. Jla, KoHeYHo, BHIJaomuiics Oputanckuit reosor Y. bakiensa B
TOP)KECTBEHHOM JIEKIIMH, OTKpBIBaBIIeH ero kypc B Okcdhopae ¥ HasBaHHOH "OOBICHEHHE CBA3H MEXIY
TeONIOTHEH M peNurueH”, BbIpaxan YOCKICHHOCTH B TOM, YTO T[JIABHAsl 1I€JIb TEOJIOTHYECKOW HAYKH -
"...JlogTBepAUTH JaHHbBIE PEIHUTHH H TOKA3aTh, YTO W3BECTHbIE el (aKThl COTNACYIOTCS ¢ OMUCAHUEM COTBOPEHHUS
Mupa u Ilorona, KoTopsle Mbl HaX0AMM B 3amoBedsx Mouces". OQHakKo B TOM-TO H J€IO, YTO apryMeHTauus
JTUTIOBHAMCTOB ObIla TPH 3TOM HMEHHO HAy4dHOH, a He TeoJorHueckoid (OCHOBaHHOW Ha KOMMEHTHPOBAHHH
CBSAIICHHBIX TEKCTOB).

Tax, B 1821 roay baknena uccnenoBal HaliIeHHBIE B OTHON W3 HOPKIIMPCKUX IENIEP CKEJIEThl THTaHTCKHUX THEH, a
TaKXX€ Pa3pO3HEHHBIE KOCTH 23 BHIMEPILUHX BHIOB MJIEKOITUTAIONHX (JIbBOB, CIOHOB, OETEMOTOB H TIp.), U MPUILEI
K BBIBOJIY, YTO Iellepa ObUla THeHBHM JOTOBOM. 3aTOIIeHHBIM BeceMupHbIM moTomoM. [lonoxkenne kocTell U Ux
COOTHOUICHHUE C MEPEKPHIBAIOIIHM UX HECJTIOHCTHIM CYTJIHHKOM CBUJIETENBCTBOBAIO, IO €70 MHEHUIO, O TOM, UTO
JIOMIOTOIIHBIE 3BEPH JEHCTBUTEIHHO YTOHYJIH; H3YUHB K€ CTATATMUTHI, BBIPOCIIHE TIOBEPX OCAIKa, OH YCTAHOBHIL,
YTO BO3PACT IOTOMNA - MATh-LIECTh THICHY JIET, YTO 3aMeyaTeNIbHO COBHAJAcT ¢ OMOIEHCKHUMH "maTUpOBKamu'.
3anoueHUsT bakyieHIa OTHOCUTEJBHO KOHKPETHOTO CEIMMEHTOTreHe3a |[78] BIOCICACTBHH — OKa3alUCh
OMMUOOYHBIMH, OJTHAKO METOJOJIOTHYECKH 3TH €0 TOCTPOCHHS COBEPILICHHO KOpPpPeKTHhI. Miu apyroi mpumep.
[Ipeamnonaragock, 4YTO TPAHCHOPTHPOBKY JSPPATHUCCKHX BAJTYHOB Ha COTHH KHIOMETPOB 0O0€CTICUHBAIIH
THTAaHTCKHE BOJIHBI, OHH BO3HUKAIH JHIIEL NpH [loTone, W B HACTOAIIEEe BPeMsI HHYETO TTOXOXKET0 B IMPUPOJIC HE
HabmomaeTea. Bo3MoKHAsA AHHAMHKA 3TUX BOJH - MX HAa3bIBAIH "BONHAMH TPAHCISALHH" - CTala MPEAMETOM
TIIATENIPHOTO aHaNW3a; THAPOJUHAMHYECKHe pacdeThl, BBINONHEHHBle MareMaTHkamMd KemOpumkckoro
YHUBEPCUTETA, JAIM TOYHBIE XapaKTePUCTHKH IIyOHH M CKOpPOCTeH TeueHHs BOAHBIX Macc noromna [79]. Kpome
toro, B 1833 rogy Y. Jlaitenns MOOU(HUUUMPOBAT KIACCHYECKYIO TEOPHUIO: B paMKax €ro JpU(pTOBOM THITOTE3bI
ppaTHIECKUE BATYHBI TPAHCIIOPTHPOBATHCH HE TEKYIIEH BOJOW, a JApeddVIONMMH JbaMH, U OTJIaraiich IO
Mepe UX TasHHS: K TOMY BPEMEHH TOJIAPHBIM MCCJIETOBATEIISIM YyiKe OBIIO H3BECTHO, UTO akcOeprd uHoTrIa
COJICpKAT BMEP3IINE B JIeJ] BATYHEI.

OpnHako HU JaiieneBa TUIOTE3a, HU KlIacCHYecKass KOHLEMUMS HEeCTIOCOOHB! ObUIH OOBSICHUTH LENBIH psia HaKToB.
Tax, U3 TUNCOMETPUUYECKOTO (BBICOTHOrO) pachpeaeicHust "IpHUQPTOBBEIX" HAHOCOB CJEI0BAIO, YTO YPOBEHB
Oxeana Hekora noseimacs Ha 1,5 kM. Ho oTkyna xe Opasnack Best 3Ta BoAa M KyAa OHa IojeBaiachk notom? Tyt
YK JTHWIOBHATHCTAM TPHUXOJUIOCH TpUOErath K COBEPIICHHO (AHTACTHYECKWM JOMYIICHHSM: MAacChl BOIbI
U3JIUBATUCh Y HUX M3 KOJIOCCATBHBIX IMOA3EMHBIX pPE3€pByapoB, a IOTOM CTOIb JK€ BHE3AHO IOIJIONIAINCH
HEBEJIOMBIMH IIyCTOTaMH; TMFAHTCKasi KOME€Ta 3ajieBaja 3€MHYIO IIOBEPXHOCTh, IMOPOXKIas NMPUIMBHBIE BOJHBI,
MEPEXJIECTHIBABIINE UYEPE3 BbICOYANIIHME TOpbl W T.I. HeyauBUTENBbHO, YTO TisImManbHas Teopus Araccuca,
HarJsiAHO JAeMOHCTPHPOBABINAsl, KAKUM HMEHHO 00pa3oM 3ppaTHYeCKHe BalyHBI, MOpeHBI (HeCOPTHPOBAHHBIE
Macchl TpaBHsl, KaMHEH U TIMHBI) ¥ ITpoYHe "cJIe/bl TOTOTA" Ha HAIUX Iyla3aX OTJaraloTcsl TOPHBIMHU JIETHUKAMH,
4epe3 HEKOTOPOE BpeMsi ojepXKajla PELIMTEIIBHYIO I100e1y; €€ NPHHAIH JaXe TakUe OIIIOHEHTHI Araccuca, Kak
yIIoMsiHYThI€ Bblilie Jlakiemns u bakineHa (4TO B HAyKe CIIy4aeTCs HE TaK YK 4acTo). bomee Toro: mHOrma 1IyTsT,
4TO IeperieIlui Ha [BIIHATUCTCKUE O3UUMU bakiena ¢ ero ruraHTcKum Hay4HbIM aBTOPUTETOM ChITpasl s
pacupocTpaHEHUsl JICJHUKOBOH TEOpPHUM IPUMEPHO TaKylo Xe€ PpoJjib, Kak wumneparop KoHCTaHTHH - UIs
XPUCTHAHCTBA.

[IyTtem HaOmOJCHUS 32 COBPEMEHHBIMY DISIIIUAIBHBIMU TIPOLIECCAMH YCTAHOBJICHO, YTO JIEAHUKH 00pa3yroTCs U3
CHera B MECTax, IJe OH CKaIlUIMBaeTCs B KOJHYECTBAX, IPEBBILIAIONUX JieTHee TasHue. CHEr CIIeKUBAeTCs B
IUTOTHBIA (PHpH, a KOrja TOINIIHHA CHEeXHOrO IUTacTa JOCTHUTAaeT TPUALATH METPOB, HIDKHHE €ro CJIOH I10A
COOCTBEHHbBIM BECOM HAYMHAIOT OOpamarthes B 4uCTbId sief. Jlem oOnamaer 3aMedyaTebHbIM CBOHCTBOM: IO/
JIaBJIEHHEM OH HauuHaeT "Teub"”, co3/aBas BOMSIHYIO "CMazKy'", MOHHXKAIOIIYIO TpeHue (brmaromaps 4eMy MBI
MOMEM KaTaThCsl Ha KOHBKaX). JlanbHellee yBeTHIeHHe TOIIIMHB] CHEXHO-JICASHBIX MAcC BEJIET K TOMY, 4TO OHH
HaYMHAKOT ME/UICHHOE JIBHXKEHHE, KOTOpoe OYJAET TeM OBICTpee, 4eM TOJIIE JICAHHK (M, COOTBETCTBEHHO, UM
BBIIIIE CO37aBaeMO¢ UM JaBlicHHe). JIBHKYIIHMMCS J€a CIocoOeH HE TOIBKO 3aXBaThiBaTh CBOOOIHO IIC)KAIlue
00IIOMKH B MEIKO3eM, HO U OTPBIBATh 1[eJIbIe TIILIOBI KOPEeHHBIX TopoAd. BamyHsl, mebeHb U Mecok, BMOPOIKEHHBIE
B MPUAOHHBIC CJION JBHXKYIIETOCS JICTHUKA, BRIIOJHSIOT POJIb THTAHTCKOTO HAMMJIBHUKA, KOTOPBIH CTIaXHUBaeT U
umugyeT (a MecTaMu, Hao0OpOT, 1lapamnaeT) KaMeHHBIe TTOBEPXHOCTH, CITYXaIlUe JIeTHUKOBBIM JoxeM. [Ipu 3ToM



mIoao JIbaAoOM (bOpMI’IPYIOTCFI CBOGO6p‘d3HI>IC TOJIHW BUTYHHBIX CYIJIMHKOB H II€CKOB, OTIIHYAIOWIHUECCS BBICOKO#
IIITOTHOCTBIO, CBSI3aHHOM C BO3JEHCTBHEM JIESIHUKOBOM Harpy3Ku - OCHOBHai, HJIM AOHHAs MOPCHa.

Pa3Mepbl neIHUKA OMPENENSIOTCS PABHOBECHEM MEX]y KOIHYECTBOM €)KETOJIHO BLIMAJAIOLIETO HA HEO CHEra u
TOH ero joned, 4To ycmeBaeT pacTasTh M HCHApUThCs 3a Telnble ce3oHBl. [lpu moTernnenuu kimmara Kpas
JIETHAKOB OTCTYIIAIOT HA HOBBIE - PABHOBECHBIE - pyOexku. KoHleBble 4aCTH JIETHUKOBBIX A3BIKOB "MEPTBEIOT", UX
Jieq MepecTaeT JABUTaThCsd U IIOCTEIIEHHO CTauBaeT. BKIIOYEHHBIE paHee B "MEpTBBIA" Jiel BallyHBI, IIECOK U
CYIJIHHOK BbICBOOOXKIAIOTCS, 00pa3ys Bajl, MOBTOPSAIOLLINN OUEPTAHUSA JEIHUKA - KOHEUHYIO MOPEHY; Ipyras 4acTb
00I0MOYHOTO MaTepuana (B OCHOBHOM I€COK) BBIHOCHTCS ITOTOKaMHU Tajaod BOJBI M OTNIaraercsi BOKPYT B BUIE
(bIHOBHOTISIIIMATIEHEIX paBHUH (3aHAPOB). CO BpeMeHEeM T'€0JIOTH BBISICHUIH, YTO MOAO0OHbBIE MOTOKH IPAaKTHIECKH
TaK K€ JEHCTBYIOT ¥ B TJIyOMHE JI€THHKOB, 3aIONHAS (DIIIOBHOTIAIHMAIbHBIM MATEPHAIOM TPEIIMHbI
BHYTPUIIEAHUKOBEIE KaBepHBl. [lociie cTauBaHUs JT€AHUKOBBIX A3BIKOB ¢ TAKUMH 3allOHEHHBIMHM ITYCTOTaMU Ha
3¢MHOU MOBEPXHOCTU OCTAKTCS - MOBEPX BLITASBIICH JOHHOW MODEHBI - Xa0THUYECKUE HATPOMOKJICHUS XOJIMOB
paznuuHoil QopMBl W cocTaBa: slleBHAHBIE (MPU BHIE CBepXy) JAPYMIUHBL, BBITSHYTBIE Ha MaHep
KEIE3HONOPOXKHBIX HAChIIEH BAOIL OCH JEeJHHMKAa (M IEpHeHIMKYISPHO KOHEUHBIM MOpeHaM) O3Bl H
HENpaBUIbHOW (GOpMBI KaMbl. 3aMEYaTENbHO YETKO BCE 3TH (OPMbBL JIEAHUKOBOTO JIAHIIMA(TA MPEACTABICHbl B
CeBepHoll AMepHKe: TpaHUlla APEBHErO OJeICHEHUS MapKHpOBaHa 3/1€Ch KOHEYHOMOPEHHBIM BaJIOM ¢ BBICOTAMH
0 TATHIECATH METPOB, IPOTAHYBIUIMMCH IIONEPEK BCEr0 KOHTHMHEHTA OT BOCTOYHOIO €ro mnoOepexns [0
3ananHoro. K ceBepy ot atok "Benukoil kutaiickoif cTeHBI" JT€JHUKOBBIE OTIOXKEHUS IPEACTABIEHB B OCHOBHOM
MOPEHOM, a K I0I'y OT Hee - I1alloM (QIHOBHOTTAHAIbHBIX TECKOB U TAJICYHHKOB.

[Tonayanty reosioru mnonaraid, 4To IOKPOBHOE OJIeJIeHEHHE BO3HHMKIIO Ha 3eMIlle JIMINb oJHax bl (kak U [loTom):
JeTHUK HAJABHHYJICS, @ 3aTeéM OTCTYIHJI B CBOE HbIHEIIHEE IIOJIOJKEHHE, OCTABMB HA MaMiATb O cede BCe ITH
MOpPEHHBIE TPSAbl, KAMOBBIE XOIMBl M 3aHIPOBBIE NONA. BrocinencTsuu, OAHAKO, OOHAPYXKHMIIM CBHJIETENILCTBA
MHOTOKPaTHOCTH OJIeIeHEHHUI: 3aKJIIOUeHHbIE MEXIY Pa3HOBO3pPACTHBIMHU CIOAMH MODEHBI clIoM Toptha U Jaxe
TYMYCHPOBAHHbIE IIOUBEHHBIC TOPHU30HTEL. J[ns 00pa3oBaHMs IOYBBI IOJOOHOIO poja HEOOXOAMMBI JOCTATOYHO
TEIUIblif KNUMaT U OOWIbHAS pPACTUTENBHOCTH - 3HAYUT, XOJOJHbIE JETHUKOBBIE SMOXH (KOTJa OTJIarajluch
MOPEHBI) TIEPEMEHKATUCEH C TEIIBIMU MeXKIeTHUKOBEAMU. B 1909 rony A. Ilenk u A. bpiokHep YCTaHOBHIH, YTO
U3y4YeHHbIC UMM JPEBHHE TalleyHble Teppackl ¢ OOPTOB AIBIUHCKHX PEYHBIX JOJIHH aKKyMYJIUPOBAIHUCH B
JIEJTHUKOBBIE 3IMO0XH (KOrja HHTEHCHBHOE MOPO3HOE BBIBETPHBAHHME U OTCYTCTBHE PACTHUTENBHOCTH YCKOPSIIU
5PO3HI0), & B TEIUIbIE MEXKJICTHUKOBbA HAYMHAICSA UX pa3MblB. O Bbienunu ais Llentpanbnoi EBponbl ueThipe
JIEAHUKOBBIE 3II0XH, Ha3BAHHBIE IO COOTBETCTBYIOLIMM AJIBIHHCKUM PEYKaM - TIOHL, MHHJIENb, PUCC H BIODM.
BriocnencTsuu cxojHasi MOCIEI0BATENBHOCTE INIEHCTOIEHOBBIX COOBITHHM OblLIa YCTaHOBIEHA M JUIS OCTATBHBIX
tepputopuii CeBepHoro nonymapus: B Bocrounoit EBpome pasnuyaroT Okckoe (JIMXBHHCKOE), JHEMPOBCKOE,
MOCKOBCKOE U Baijaiickoe oneneHeHus, B CeBepHOH AMepHKe - HeOpacKcKoe, KaH3accKkoe, WITMHOMCCKOoe U
BHUCKOHCHHCKOE.

Wrak, noaTBEpAKB H Pa3BUB TEOPHIO Araccuca, reoJIors OKa3zajluch Mepel JTUIOM MPOOIEMbl - B UEM K€ IIPHYNHA
oneneHeHUH? YTo BBI3BIBATIO POCT JIETHUKOBBIX MOKPOBOB IIPOLIOro, M MOYEMY, paclpOCTPaHUBIIUCE [TI0YTH Ha
TpPeTh CYIIM, OHHM BAPYT HAuUHAIU OTCTYNaTh? "ACTpPOHOMHUECKHE" THIIOTE3bl YCMATPHUBAIH IPUYHMHY ITHX
U3MEHEHHH B IIEPHOJHYECKOM COKPALUCHWW KOJMUYECTBA TeIla, nocrynatoiero Ha 3emmo ot ComHma. Jlpyras
rpynna rurnoTe3 akIeHTHpOBaja BHUMaHHE Ha TOM, YTO OJIEJCHEHHE - JIHIIb OJHO M3 3BEHBEB NIOOWILHOH
KITMMAaTHYECKOW CUCTEMBI, M CUCTEMa "NIEAHUKOBBIN LIMT - OKeaH - aTMocdepa” paboTaeT Kak eMHas UraHTckas
MalfHa; CyTh JleNa, 3aKiIoYalli OHH, He B KOJHYeCTBE TeIUla, MOCTYMAoLeM Ha 3eMI0, a B TOM, HACKOJIBKO
PaBHOMEPHO 3TO TEIUIO PACIIPENLIICHO MO MOBEPXHOCTH ILIAHETHI.

ConspHas THIIOTe3a, Mpeanoaraiolnas MeprHoANYecKre naieHus cBeTuMocTd ConHIa, He HWMeeT HBIHE
CTOPOHHHUKOB: COTJIACHO MHEHHIO acTpOQH3HKOB, 3BE€3/IbI CHEKTpabHOTO Kiacca G-2, K KOTOPOMY OTHOCHUTCSA
Hame ConHIle, K TMOJOOHBIM TIYNBIM IIMYyTKaM COBEPIICHHO He CKJIOHHBL 3aTo BechbMa IIOMYyJISIpHA TEOpHUs
actpoHomMa M. MunankoBuua (1924), cBs3bIBalOIIAA OJNEJICHEHUS C H3MEHEHHUSAMH JIETHEH HHCONAIUN
(moCTYyIIeHUsT CONIHEYHOM paJMali¥) B BBICOKHX IMHPOTAX OOEHMX TOJYIIApHid, YTO, B CBOIO oOuepenb,
00YCIIOBIIEHO TUKIUYECKUMH H3MEHEHUSM TpeX IapaMeTpoB OpOUTANIbHOTO JBHXKEeHUS 3eMiud BoKpyr CosHIa
(BapHalMAMHU HaKJIOHA 3eMHO# ocH U 11p.). CaenaB momnpaBKy Ha 3¢ ¢eKThl MeHsABIIerocs ansde10 (oTpaxarelbHOH



CIIOCOOHOCTH 3€MHOH IOBEPXHOCTH), OH pacCUUTal CABUIH B reorpadpuueckoM II0JI0KEHHH PaHHIl JeTHHKOBBIX
IIOKPOBOB 3a IIOCJIEJHUH MHIUIMOH JIeT, KOTOpble HEeIUIOXO COBIAIHU ¢ IIepHOAHU3alHeli eBpoleiicKUX oJleleHeH .
Kak Ha MHCOJISITMOMHUBIX KpHBBIX MHIIaMKOBHYA, TaKk M Ha IaleokIuMartudeckoM rpaduxe Ilenka u bprokuepa
JIETHUKOBbIE STIOXH 3aNE€YaTIENUCh B BH1€ KOPOTKUX PE3KHX ITyJIbCAUMH, OTACIEHHBIX IPYr OT APYyra JUIMHHBIMH
HHTEpBaIaMH, H IIpH 3ToM "Benkoe MexJIIeTHHKOBLe " (MEX1y MUH/IENIEM H PHCCOM) 3aHMMaeT Ha rpaduke TO xe
MECTO, YTO M IIpeAcKa3auHbIi MHIAaHKOBHYEM JUIMTENBHBIH TeIblii HHTepBal (pucynok 59). BmocnenctBuu
KapTHHa oka3zajlach ropazfo Oosiee CIOIKHOH, YeM 3TO HpPEeJCTaBIIIIOCh B TPUAIATHIE-COPOKOBBIE TOJBI, OHAKO
Heie cymectroBauue 100 000-1eTHUX KIMMATHUECKUX [TUKIIOB, MOPOXKAAEMBIX OPOUTATHHBIMUA BO3MYIIIEHUSIMH,
HMEET BIIOJIHE COIMHIHOE 0DOCHOBAHHE.

PUCYHOK 59. Ilposepka Teopuu
MunaHnkoBuya: COIIOCTABIICHUE
KJIMMAaTHYECKOH  HCTOpPHH  EBponbl
(BBEepXy) c HHCOJISAIHOHHBIMH
KpUBBIMH MuauKoBHYA,
paccuuTaHHbIMH Uit 55, 60 m 65(
(BHH3Y).

Teopuss ~ MwunankoBuya (B ee
COBPEMEHHBIX BapUaHTax)
YJIOBJIETBOPUTEIILHO OIMMHCHIBACT
JUHAMHKY [OXOJIOAAHU A u

NOTEMJICHUH BHYTPH  JI€AHUKOBOIO

Nepuoaa, OJHAKO, K COXAICHHIO, HE

0TBEYaeT Ha BOIPOC O HACTYIUIEHHUH
CaMoro 3TOro IE€PHOJA: BIIOJIHE OYEBWJHO, YTO BCsl HTA aCTPOHOMHUYECKAs IMKIUKA Oblla TOUHO TAKOH e U B
IpelIecTBYIOIIHE MIEHCTOIEHY SMOXH, HO HUKAKUX OJle/leHeHHH TIpH 3ToM He nopoxaana. [loatomy ¢ cepenuubl
50-x ToJIOB CTaN pacTH HHTEPEC K "36MHBIM" THIIOTE3aM ONEACHEHHH, EPEHOCHIIHM aKIIEHT HA THHAMHYECKHE
B3aHMO/JICHCTBHSA B CHCTeMe "Olle/IeHeHHe - OKeaH - atMocdepa”; MBI yake YIIOMHHATH 00 "0OpaTHBIX MAPHHKOBBIX
sddpexrTax”, TOPOKIAECMBIX H3IMEHESHHSIMH aTMocepHoro cooTHoweHus CO2/02, u o paboTe MOPCKHX TeueHUH
IIPH Pa3JIMYHOM PACIIOJIOKEHHH MATEPHKOB.

OnHOM M3 caMbIX HHTEPECHBIX IIpEACTaBIseTcss TUIOTe3a kiauMaronoroB M. FOwnra um Y. JlonHa (1956).
3aaBIIMChL BOIPOCOM - a IIoYeMy oJie/ieHEHHe He BO3HHKAET cefdac, KorAa TeMIEpaTypHbIe YCIOBHS ApPKTHKH
Bpoie Obl BIIOJIHE TOMY ONaronpHsITCTBYIOT, - OHH COYIIH 3TO clieacTeueM aedunuta ocanxos [80]. I maBHbIii Te3uc
UX THIIOTE3BI: pellarolliee YCIOBHE BOZHHKHOBEHHS Olie/IeHeHHs B APKTHKE - YCHJIEHHE MPUTOKA HECYLHX BJary
BO3AYIIHBIX MacC M YCHJIEHHE CHETOMNAIOB; OT 3TOrO JISJHHK HAuWHaeT HapacTaTh, alb0elo YBEJIMYHBAETCS,
TeMIlepaTypa najaeT... Hy, Jajblie - scHO. Bompoc: 4To ke 3a (pakTop MOBBIIANT BIAKHOCTH B apKTHYECKHX
mmpoTax? OTBeT: ocBobOX)ACHHE JIeTOBUTOrO OKEaHa OT €ro JISJOBOTO TIAHIHPA B PE3YJIbTaTe YCHJICHUS TIPUTOKA
Teriol BOAbl U3 CeBepHOH ATnaHTHKH. lIpH OTCYTCTBHM IOKpOBa MOpPCKUX JIBJIOB O3TOT OKE€aH JOMKEH
CTAHOBUTKLCS. MOLIHEHIIUM HCIapuTesieM, BO3AYyX HaJ HUM - "3apspkaThes” BOASHBIM IApoM, & WHTEHCHBHOCTh
CHErOMaJIoB Ha OKpYKallllel Cylled - pe3Ko BO3pacTaTh; POCT anb0el0 JOBOOUT MaJACHHE TEMIEpaTypbl 10
JICJHUKOBOHN JIIOXH. A BOT Jalblle - CaMOE€ HHTEPECHOE; B HEKOTODBIH MOMEHT IOXOJIOJAHHE NOCTHIAET TOU
TOUYKH, korjaa JlemoBUTHIH OkeaH BHOBEL 3aMep3aeT, U TOr/Ia HAUHHAETCS AeTNSIHAIIMS: TOTePAB TJIABHBIH HCTOUYHHK
aTMOC(EPHOTO THTAHHUSA, JICAHUKOBBIE TMMOKPOBHI HAYHHAIOT "CheKHBAThCs". JIAHHK TaeT, W MpU 3TOM YPOBEHH
OKE€aHa TOBBIIIAETCA, BETBH TeIUloro CeBepo-ATJIAHTHYECKOTO TEUYEHHs BHOBB IIPOPBLIBAIOTCH B ApPKTHKY,
PacTarIMBaIOT €€ MOPCKHE JbAbl - H UMK HAYMHAETCA TI0 HOBOH.

CYL[IGCTBOBE!HHC 3TOH Hapa,[[OKcaJIBHOﬁ aBTOKOJIeOaTeIHLHOMH CHCTEMEIL, B KOTOpOﬁ OJICACHCHHUEC TTOPOXKIAACTCA
MNOTCIUICHUEM, a ACTJIIHalUsa - TMOXOJOAAHHEM, HAINIO HCAAaBHO KOCBCHHOC IOATBCPKIACHHUC ITIPU H3YYCHHH
JOHHBIX OTIIOXKEHHUH ATIaHTHKH: 0Ka3aJ0Ch, YTO B IUICHCTOLICHE rOJ'IB('bCTpI’IM NEPHOIUYCCKH UCUC3AL; TIPDH 5TOM



BBISICHAJIOCH, UTO YCHJIeHHe [ onbdcTpuMa NeHCTBHTENHHO COBIALaeT ¢ IEPHOJAMH I10XOJIOAaHHH, H HaoOOpOT.
BooOmie oIMH W3 TJI4aBHBIX BOIPOCOB, HA KOTOpPBIE IPHXOJMTCS OTBeYaTh '3eMHBIM" THIOTE3aM
(mozmpa3yMeBalOIIUM  [IPUMEPHOE IIOCTOSIMCTBO HHCOJSIIIMOHMOTO Oanauca IIaHeThl) - KakuM oOpaszom
IIPEKPAIIAETCS pa3pacTaHHe JEIHUKA, MPOIECC, KOTOPbIH MO MJEE NOIDKEH HATH C IOJOKUTEILHOH 00paTHOMH
cBs3bt0? Benb pOCT nelHWKA TPUBOAUT (uYepe3 yBENIHUYEHHE alb0e0) K MAJeHHIO TEMIEpaTyphbl, YTO eIl
YBEITHUYMBAET JISAHHK - M TaKk A0 TeX Top, IOKa JIBAOM He INOKpoeTcs Bes ImaHeTd.. OAauH W3 HauOoiee
yOeNUTeNbHBIX OTBETOB COCTOMT B TOM, YTO IO JOCTHIKEHHH JICHHKOM HEKOTO MOPOTOBOTO pa3Mepa Haa HHUM
(MMeHHO H3-3a BBICOKOTO alb0el0) BO3HHKACT IIOCTOSHHO ACHCTBYIOLIMM AHTHLHKIOH (00IacTh BBICOKOTO
aTMOC()EpPHOTrO NABJICHHS), KOTOPbIH YCHIHMBACTCS MO MEPE pOCTA JIEJHHKA M B KOHIE KOHLIOB JIMILAET €ro
"mutaHusa" - ocaJKkoB. TakuMm oOpa3oM, KIHMaT NEPHIISLHATBHBIX (OKPYXKAIOUIMX JIETHHK) TEPPUTOPHH NOKEH
ObITH XOJIOJHBIM H CYXHM - UYTO IIOJHOCTBIO IIOATBEPXKAAeTCs IMAJeOHTOJOTHYeCKMMH JaHHBIMH. B 3THX
nanawadTax CKIAAbIBAOTCS BechbMa crieluduyeckas (payHUCTHYECKas TPYIIHPOBKA ¢ COUETAHHEM KPHOQHIbHBIX
(x0m010M00UBBIX) H KeepopHIbHBIX (CyXOMroOuBBIX) MeMeHTOB, KoTopylo A.Sl. Tyrapunor (1929) wnazpan
TYHAPOCTEIHOH; THIIMYHO TYHJIPOBBIE (BJIAr0JIIOOHBEIE) 2IEMEHTBI BCTPEUalOTCs 3/1eCh JIMIIEL 0JIM3 BOJOTOKOB.

Cefuac rpynnMpOBKH, CXOAHbIE ¢ MEPHITAUHAIbHBIMH, COXPAHWIHCh B BHJE TaK Ha3blBa€MbIX PEJIMKTOBBIX
cTeneH - OCTPOBKOB CPEIM TAECKHOIO M JIECCOTYHAPOBOTO JaHaadTa, IPHYPOUEHHBIX K HOKHBIM CKIOHAM rOp
ceBepo-BocTOUHONH CHOMpPH M AJICKH, a Takike B XOJIOJHBIX 3aCyLIUIMBBIX BBICOKOTOpbsX LleHTpanbHOIl A3uu
(3mech MX HazpIBalOT "macTOMIIEM sKOB"). PeNHMKTOBBIE CTENH, Tak e Kak W TyHJpa, MPeICTaBIsiOT coOOH
Oe3nechle cepHaNbHBIC CTaJMU K XBOHHBIM Tae)XHbIM KIJIMMaKcaM - COOTBETCTBEHHO, KCepO- H THAPOCEPHIO;
COOTHOLLEHHE IUIOMIAACH, 3aHHUMaeMbIX B apeaje CYKUECCHOHHOH CHCTeMbl COOOIIECTBAMH KCepo- H
THIPOCEPHATHHOTO psifia, OlpeNieNsieTcsl KIMMaTHIecKoi cutyauueii. B mepurisinuansHoM nanamadre, rae Bes
BOJla BbIMep3aeT Ha Macce JeJHHKA (Kak B MOPO3HJIKE XOJIOJWIBHHKA) H CHTYalHs CKIAJAbIBaeTcs (akTHUYECKH
apuaHas, JOMHHHPYIOT KPHOKCEpPOQHIbHBIE TYHADOCTENH, a HACTOSIIME TYHJpPbI CYIIECTBYIOT JIMlIb B BHAE
IPUBOJHBIX cooduecTB. Korma ke JnefHuKoBas 310Xa 3aKaH4YHBACTCS M HACTYIACT MEXIICAHHKOBLE, CUTyalUs
MeHsieTcsl Ha 00paTHyo. JIenHHK TaeT, BRICBOOOIKAAs MAacChl BOBL, ¥ JOMHHHPOBATH Ha 0COBOOOMIatoNIeHCs OTO
JIbJa TEPPUTOPHH HAYMHAIOT COOOLIeCTBA Tuapopsiia (TyHIpa - 3TO B HEKOTOPOM CMbICIE UYJOBHIIHO
pazpociieecs TaexHOe MOXOBO€E OOJIOTO), TYHAPOCTEIH JKE ChEKHBAIOTCS 10 KPOXOTHBIX OCTPOBKOB "PENIHKTOBBIX
crenei" Ha CyXHX IPOrpeBaeMbIX IKHBIX CKIIOHAX.

Tynapocrens oTIHYANACh TEM, UYTO TPaBIHOMU sipyc ee GOpPMUPOBATH B OCHOBHOM HE MXH (KaK B TYHIpeE), 4 3J1aKH,
37lech CKIabIBAICS KpaliHe KpHo(HUIbHBIH BapHaHT y)Ke 3HAKOMOTo HaM (Io riaBe 13) TpaBsHOTO OHOMA C €ro
BLICOKOH OHOMAacCOM MacTOMIIHBIX KOIBITHBIX H XHIIHHKOB - MaMOHTOBOM (ayHoii. B ee coctase Obuin
IPUYYUIHBO CMEIIaHbl BHbI, IPUYPOUCHHbIE HbIHE K TYHJApE (CEBEPHBIH OJE€Hb, OBUEOBIK, IEMUHTH), K CTEISM
(caiirak, Jomajb, Bepdtoj, OU30H, CYCIIHKH), a TAKKe BUJIbL, XapaKTepHbIE
JMINb JUIS 3TOrO COOOILIecTBA M HCUE3HYBIIME BMeCT€ C HUM (MaMmoHT,
HIepCTUCTHIH HOcopor, cabne3yOblfi THTP - CMUJIOAOH, TUTAHTCKas THeHa -
pucyHok 60). Mcue3HoBeHre MAMOHTOBOI (ayHbi, IPOH3OLIE/UIEC B HA4A/IE
rOJAOLEHA, OJHH  HCCJIEJIOBATENTH  CBA3BIBAIOT C  KIMMATHYECKHUMHU
U3MEHEHHAMH, JIPYTHe K€ CUHTAIOT STHX KHBOTHBIX JKEPTBAMH YellOBeKa
("oxoTHHKOB Ha MaMOHTOB"). CTOpPOHHHKH THIIOTE3Bl "aHTPOIIOTEHHOI'O
BBIMUpaHUA" PE30HHO YKa3bIBAIOT, YTO BCE INpEBIAYIIHE MEXIIeTHHKOBBS,
Korza elle He ObU10 YenoBeKa, KpHO(QHIbHAS MAMOHTOBAs (ayHa Mepexuia
BIIOJTHE CTMOKOHHO. CTOPOHHHUKHU THIOTE3bI "KIUMATHYECKUX BO3JeHCTBHN"
- ONATh-TAKH PE30HHO - BO3PAXaloT, YTO TONOLEHOBOE BhIMHpaHHe OBLIO
Hauboslee MacIITaOHBIM HE B OTHOCUTENILHO I'yCTO 3acelieHHoH EBpasuu, a B
S npaktudecku OesmonHod B Te BpeMeHa CeBepHOH AMepHKe (4eTOBEK
e [POHUK crojia U OKOJIO 10-12 Teicsy net Hazaa u3 As3un uepe3 bepuHros
[POJIMB); HA NMPApPOJMHE )K€ YEJIOBEUECTBA - B a)pHKAHCKUX CaBAHHAX - HUKAKUX BbIMHPAHHH BOOOLIE HE ObLIO.
Kpome Toro, BeIMHpaHHE 3axBaTHIO HE TONBKO KPYNHBIX TPaBOSTHBIX M XHIIHHKOB, HO H IENYI0 Ky4dy
MaMMaJbHOH MeJIOuH, KOoTopass HHKak He Morna ObITb ANl KPOMaHbOHIIEB HH J0ObIYeH, HHU Bparamu,
MOANEKALLUMH LUENCHAMPABICHHOMY YHHUTOXKEHHIO,




PUCYHOK 60. Bemmepime npeacTaBUTeNd MaMOHTOBOH ¢ayHbI: (a) - MEPCTHCTLIH HOCOpoOr, (0) - rHraHTcKas
calne3y0asi KOIIKa CMHIIO/IOH.

[TpencraBngercs, yro Hambonee Ommu3ok Kk uctuHe B.B. Xepuxun (1993): "Kaxapii Tun TpaBsHOro Ouoma
IIPOU3BOACH OT BIIOJHE OIPEICICHHON CYKIIECCHOHHOM CHCTEMBI ¢ JIGCHBIM KIIMMAaKCOM [B CIIy4ae TYHAPOCTEIH -
ot tairu: K.E.]. Ilpy BTOpHYHOM CHJIBHOM COKPALUEHUH IIIOLIAIH TPABSIHBIX COOOIIECTB OHU MOTYT TOJIHOCTHIO
YTPAaTHTh KOMIUIEKC [[1OICPKUBAIOIINX HX | KPYITHBIX TPABOSIHBIX, 4 TEM CAMBIM M 3HJIOT'€HHYIO CTa0HIbHOCT. B
3TOM CJIy4ae OHH MOTYT BHOBb IPHOOPECTH CTATYC CEPHANBHBIX. SIpKUM MPUMEPOM MOTYT CIIYXHUTh COBPEMEHHBIE
PEJNHKTOBBIE TYHAPOCTENH, COXPAHUBIIHECS B TAEKHBIX CYKIIECCHOHHBIX CHCTEMAX TOCIIE MOIHOTO HCYE3HOBEHUS
TyHJIpocTenHoro 0uoma." B MOMEHT TasHHS JeJHHKA H PE3KOro YBIAXHEHUA KIMMATA PACIIHPAIOTCS MOXOBBIE
TYHJIpBL ¥ COKpPAIUAKOTCH 3MAKOBLIE TYHJAPOCTENH, CIIYXKAllUE TMAacTOMIIEM JI8 MaMOHTOBOH dayHbI.
JloTionHUTE IbHBIE HEIPHATHOCTH MM MOMYJIAIHM 3TUX XHUBOTHBIX CO3/AaeT TO, YTO TYHJPOCTeIHOH JaHamadr
OKas3bIBaeTcs "Hape3aHHbIM" Ha "OCTpoBa": H H3 TEOPETHYECKOH OKONOIHH, M H3 COBPEMEHHOH IpaKTHKH
3aIOBEIHOTO J€J1a H3BECTHO, YTO JUIS KPYITHBIX JKHBOTHBIX HECKOJIBKO MEJIKHX PE3EPBATOB XYK€ OJHOTO KPYITHOTO
(paBHOTO MM TO TUIOIIAMH). BOT B 3THX-TO, KPUBHUCHBIX, YCJIOBHAX YEIOBEK MOT HAHECTH MaMOHTOBOH dayHe
NOCJIEAHUN yaap: BBIOOPOYHO YHHUYTOXas KPYIHBIX KOIIBITHBIX, OH 3HAYHUTEIBbHO YCKOPHJI IIPEBPALLCHHUE
TYHAPOCTENEH B JECHBIE €OODILIECTBA - a JalbIle IIPOLECC ITOT IOMIe] HEOCTAHOBHMO, ¢ IIOIOXHTEIBLHOHR
0o0paTHOH CBA3BIO, ITOKA HE HUCYE3 BeCh 3TOT (HAYHHCTHUECKHUI KOMIUIEKC (XOTH 4acTh €r0 COXPaHAETCH HBIHE B
dbayne TyHAp H cteneii). OTMETHM, YTO JOJIbIIE BCETO MAMOHT BBDKHI Ha ocTpoBe Bpanrens (OTKpBITBIA HEIaBHO
KaplIMKOBBIA NIOABU, OKOJIO 1,5 M B XOJIKE, BBIMEP 5 ThIC. JICT Ha3axd - NPOTUB 10-12 ThIC. €T HA KOHTHHEHTE), TS
U TIOHBIHE TITHPOKO PACTIPOCTPAHEHBI PEITHKTOBLIE CTEITH.

Camoe K¢ MHTEpeCHOE - YTO UTOrOBOE BO3JEHCTBHE KaTacTpo(UYeCKUX (IO JIIOOBIM MepKaM) ILIEHCTOIEHOBBIX
onenieHeHUH Ha OHOTy CeBEpHOTO IONyIIapHs OKa3aloch COBEPIIEHHO HHMYTOXKHBIM. [la, BBIMEpIIO HEKOTOPOE
KOJIHYECTBO MJIEKOIIHTAIOLIMX M3 MAMOHTOBOH (hayHbl, HO BO-TIEPBBIX TEMIIbI 3TOTO BHIMHPAHHS HE IPEBBIIIAIOT
CPEIHHUX IO KaiHO3010, a BO-BTOPBIX, KaK MBI TeNeph 3HaeM, MaMOHTOBas (hayHa BhIMEpIIa CKOpee B pelylbTare
IIPEKpallCHHUs OJleIeHeHHs. M3BeCTeH ML OUH BBIMEPIUHH BHJ YETBEPTHYHBIX HACEKOMBIX (€CIIH HE CUHUTATh
THTaHTCKOTO KOJKHOTO OBOJA, IIapa3UTHPOBABIUMH Ha MaMOHTE, M HECKOIBKHMX BHIOB CE€BEPOaMEPHKAHCKHX
KYKOB-HABO3HHMKOB - T€ HCYE3IM BMECTE CO CBOUMM XO035€BaMH H IIPOKOPMHUTENIAMH); YTO )K€ KacaeTCa pacTeHHIA,
TO OHH, [IOXOXK€, He nocTpafany BoBce. Co3naeTcd OTUYETIHBOE BlIEYATIIEHHE, YTO B IUIEHCTOIICHE MEHIOCH JTHILb
reorpatu4eckoe paclpoCTpaHCHHE HKOCHCTEM (LIHPOKOIMCTBEHHBIE Jieca BPEMEHHO OTCTYNAlM K KTy, a Ha
CEBEpPE M3MEHAIOCH COOTHOMICHHE IUIOIIAACH, 3aHSTBIX COOOIIECTBAMH THAPO- H KCEPOCEPHAIBHOIO pAna) H
OTAETLHBIX BHJIOB (B NEPUIIIAIMATBHBIX cooblecTBaX EBPOINBI MOSBISIINCE JKYKH, OTpAHUYCHHBIEC HbIHE CTEISIMH
Sxytun u Tuberom) [81]. Bee 3To nUIIHUE pa3 CBUAETENBLCTBYET O TOM, YTO SKOCHCTEMBI B HOpME 00IanaroT
KOJIOCCATbHOM YCTOHYMBOCTBIO, M pa3pylldTh HX BHEIIHUMH BO3JEHCTBHAMH - J@Xe KaTacTpOPUUECKUMH -
IIPaKTHYECKH HEBO3MOXKHO. OCOOEHHO 3aMevareNIbHO MIEHCTOEHOBAsS CUTyallHs CMOTPUTCS Ha (oHe "THXHX"
BHYTPHCHCTEMHBIX KPH3HCOB BPOJIE€ CPEJHEMENIOBOH aHTHOCIEPMH3AIHY - 3aBE€JOMO HE CBA3AHHOH HH € KaKUMH
HUMIIaKTaMH H JpaMaTHYECKUMH IIepecTpoikaMu KIIMMaTa, HO BBI3BaBILIEH OOBaIbHBIC BBIMHUPAHHUS B Ha3€MHBIX H
IIPECHOBOIHBIX COOOIIECTBAX.

C 1pyrod CTOPOHBI, BIHSHUE IIEHCTOIIEHOBBIX OJENEHEHUH Ha KJIMMAT IUIAHEThI OTHIOIb HE OTPaHUYHBAIOCDH
BBICOKHMH €€ IUHpoTaMH. Pa3pacTaHWe IeJHHKOBBIX IIHTOB OJIH3 IONMIOCA TYT e ayKaloch Ha 3KBaTOpe
HEBUJAHHBIM HCCYIIEHHEM TPOIHYECKOr0 IOSca: YCTAHOBIEHO, UYTO JOXKIEBBIE Tponudeckue Jeca HOxHOM
AMEpPUKH TIEPHOTUYECKH ChEKHBAIUCH 10 HECKOJIbKHX JECITKOB KPOXOTHBIX MATAYKOB-"pPE3€pBATOR" B CpEeIHEM
TEYEHUH AMaz0HKH, a BCIO STy TEPPUTOPHIO 3aHUMANH CyXHe caBaHHEL bonee Toro: ecTh cephe3HbIe OCHOBAHUS
noJiarath, 4To IyCTHIHH Haubosee pacpocTPpaHEeHHOIO HEIHE Ha 3eMIle cpeau3eMHOMOpCKoro Tuna [82] BO3HUKIN
JHUIIL B mielcrouene. EcoM nmycThIHH OeperoBoro M ILEHTPATbHOA3HATCKOTO THMA, Ipy0O FOBOPSA, SBISIOTCH
IYCTHIHSIMH BCETJId, TO CPEIM3EMHOMODPCKHE ITyCTHIHH CTAHOBSITCS TAKOBbIMH BPEMEHHO, B 3ABHCHMOCTH OT
rmodansHON KITUMaTHYeCKOH 00CTaHOBKH, T.€. OT B3aUMOJIeHCTBHH B CHCTeMe "oJiefleHeHHe - aTMocdepa - okeaH".
Hampumep, uccymenue Caxaphl (HacTyIuleHHe TECKOB Ha CaBaHHY) HeT OYKBaITBHO Ha HAlMX ITa3ax: MepBble



eBPOMEHCKUE MYTEHUIECTBEHHHKH 3acTany 03epo Yaa HaCTOAIMM BHYTPEHHHM MOPEM, a B pekax Haropes Tubectw,
4yTo B caMoM 1ieHTpe Caxapel, emie B 20-¢ rojibl Halllero BEKa KU KPOKOIMIIbL

.

PU J€/IHETO ThICAYETIETHA.

MHorHe U3 3THX KJIMMATHYECKHX H3MEHEHHH OBTOPSIINCE "B MHHHATIOpe" HA IaMsITH YeloBedecTBa. Ha pucynke
61 npencraBiaeHa KpuBas 3HMHUX TemMmepatyp B EBpore 3a mocnennee toicsueneTue. Bo BpeMs Tak Ha3bIBaeMOro
"Mauioro negaukoBoro nepuona” (1450-1850 rr) neqHUKH MOBCEMECTHO HACTYNANH, H UX pa3Mepbl IPEBOCXOTHIH
COBpeMeHHbBIE (CHEXHBIM [TOKPOB MOSIBIIAJICS, HAlpUMep, B ropax DdHONHH, I7ie ero HblHe He ObIBaeT). Bo BpeMs
)K€ TIPENILIECTBOBABRILIETO TOMY ATnanTHdeckoro onTumyMa (900-1300 rr) nenHUKE COKPATUIIHCH, H KIIAMAT ObLT
3aMETHO MSITYE HBIHEIIHEro (BCIIOMHHMTE: HMEHHO B 3TH BpPEMEHA BUKHHIH HaszBaiu [pennanamio "3eneHoi
CTpaHoil"); CJIEZICTBHEM MOTEIUICHHS B BBICOKHX IIMPOTAX CTANIO YBEJIHUEHHE KOIHYECTBA OCAJKOB, BBINAIAIOIINX
B apHJIHOM HIosce.

WUrak, na CeBepe crTamo Temno M, Kak IMCAHO B OJHOM XOpOIIEM pOMaHe O BHKMHIAX, "HACTYNHJIH BpeMeEHa
H300MIMA H J0CTaTKa, Korja coOMpascs TakoH MpeKpacHbIH ypoxkal pXH, a yJIOB celbIH OblI HACTOJIBKO BEIHK,
9T0 OOJBIMHHCTBO JIOAEH IIETKO MOIJIH IPOKOPMHTH celsi [uTo B CpeaHeBekoBbe cinydanoch Hedacto - K.E.]".
WUtor storo "m3zo0umus W ngocraTka' - HOpMaHCKas JKcmaHcHs B EBpome: "parckas madnp" [83] B AHrmum,
BapsKCKHUE JPYKHHBI IPH BCEX COCTOATENBHBIX rocynapax, konoHuzauus Menanauu u ['pennaniny, miaBaHus B
Amepuky. To xe camoe - Ha FOre, rie crtano BlaXHO, IIyCcThIHA 00OpaTHIACh B CTElb, H Takoe e "H300MIHe H
JIOCTATOK" MOCETUJIO KOYEBBIE CKOTOBOAUYECKUE Hapoabl LlenTpanbHoi Azum; utor - "MoHronsckoe HamecTue”
or Kuras no Anpuaruku. Ha 5T0 ke BpeMs NMPHXOOUTCA M pacliBET FOPOACKUX LIUBHIM3ALUN B aQpUKAHCKHX
caBanHax - Kamem, ['ao, ['ama, Mamu, HUde... O xmmmartuyeckux BO3ZEHCTBHAX Ha CyAbOBI 4YeIOBEYECKHX
[IUBHJIM3AIMH MOKHO TOBOPHTH MHOI'0, OJJHAKO TYT § yXe€ ABHO HaYMHAI0 OTOMBAThH XJ1ed y HCTOPHKOB; KakK pa3 B
takue MoMmeHThl Illaxepesana "mpexpaiana 703BoNEHHBIE €H peun” - U ObLIA COBEPIIEHHO TIPABa.

l4-a (momomnurensHas). Mcropuueckass Ouoreorpadms. BukapmanTHas MOAEIb W KOHIIEMIIHS "OTTECHEHHBIX
peruKTOB". DUTOCIIPE/IUHT.

Buoreorpadus - Hayka O 3aKOHOMEPHOCTSIX TIeorpaduyeckoro paclpocTpaHeHHUs SKUBBIX cymlecTB. BmoiHe
OYEBHJIHO, YTO BCAKOE )KHBOE CYIIECTBO HKOJIOIMYECKHM CBA3aHO C OIPEJCICHHBIM THIIOM JaHAamadra, a eCiu
CMOTPETh IIMpE - ¢ OJHON U3 MPUPOJHBIX (TaHAIIAQTHO-KIUMAaTHYECKHX) 30H: OeJIblii MeIBE/Ib - € apKTHYECKUMHU
JIBJAMH, JIOCH - ¢ TaWroH, BepOIo - ¢ mycThiHed. C Apyrol cTopoHBI, apean (001acTh pacpocTpaHEHHs ) HEKoeH
IPYIIbl OPTAHW3MOB B TOW MIIM HHOM CTETMEHH OTPAXKAECT U MCTOPHIO €70 (OPMUPOBAHHS: PaliOH MPOMCXOXKICHUS,
BpeMsl pacceyieHus, JCHCTBHE Iperpaj (HEeHmoIHO3YyObIe, IMMPOKOHOCHIE O0E3bsHbl M KaBHUMOPQHBIE TIPBI3YHBI
orpanuueHbl FOxHOM AMepuko#, 9To oTpaxaeT AONIYI0 H3OJALMIO 3TOr0 KOHTHHEHTA, HApYLIEHHYIO ITHUIIb
HeJIaBHO BO3HHUKHOBeHHeM [laHamckoro mepenieiika). B cOOTBETCTBHM ¢ 3TUMH ABYMS acleKTaMu GHoreorpaduio
MOAPA3NCIAOT Ha JaHAMA(GTHYIO (KOTOpas SBIAETCH (AKTHYECKH Pa3JeIoM 3KOJIOTHMH) M HCTOPUYECKYIO.
Hanpumep, BepOmo/bpl paclipocTpaHEHbI HbIHE B IYCTHIHAX Asuu - lleHTpanbHOH (IBYropObli OakTpHaH) H
[Tepenneit (onHOTOPOBIH ApOMaaep): Tak BOT, JanammadgTHas OGuoreorpadus IpU3BaHa OTBETHTH HA BOIIPOC O TOM,
1o4YeMy BepOIIIO/Ibl )KUBYT B 30HE IIYCTBIHB (a HE B CyOTPOIIMYECKHUX JIecax HIIH, CKaXeM, B Talire), a HcTopudecKast
- MOYeMY BepOIIIOIbl PACIIPOCTPAHEHB! JTHIIIb B A3HH U OTCYTCTBYIOT B ABcTpanuu u CeBepHOH AMepHke (IIe eCTh
BIIOJIHE BpOjIe ObI MOAXOSIIHNE JUI HUX ITYCTHIHH).

Bo3MoxKHBIX BAPHUAHTOB TYT ABA: TO JIK Bep6m0m,1 9THX KOHTHHCHTOB I1I0 KAKUM-TO ITpUYHHaM HE JOCTHIJIH, TO JIH
OHH 3J€Chb paHblIC KHUJIH, HO BBIMCPJIH. Ho Moxwuo nmu HpHﬁTH K OIIPpCACIICHHBIM HCTOPUYCCKHUM BBIBOJdM, HCXOIA



JIMIIB U3 0cOOEHHOCTEH MX COBPEMEHHOrO pacupocTpaHeHus? OkasbiBaeTcsi, MOXKHO. bikaliimnue poJacTBeHHHKH
BepONIOJIOB - NIaMbl - pacnpocTpaHeHbl B OXHOM AMepHKe, Tak 4TO KakHUM Obl IIYyTeM HHM paccelsiIuch
MO307eHoTHe (XO0Th U3 A3uM B FOxHyI0 AMepUKy, XOTb Hao0opoT - u3 FOkHOH AMepUKH B A3HI0), MHHOBATh
CepepHyl0 AMEPHKY OHM HHUKaK HE MOTTH. COOTBETCTBEHHO, HA 3TOM MAaTCPHUKE MO30JICHOTHE HABEPHSKA HKUJIH,
HO BBIMEPJH, a BOT ABCTpaldH 3TOT MOJOTPSJ, BUIUMO, HE JOCTHI - TaK e, KaK Bce MpouHe IareHTapuble
MJICKOIIMTAIOMHUE (KpoMe JeTydux Mblmei). MckonmaemMple HaxoAkKd MOATBEPXKIAOT BTY PEKOHUCTPYKIHIO
(BepOmroab! npou3ommny B CeBepuoil AMEpUKe W MCUE3TH TaM COBCEM HElaBHO), OJHAKO Tak OBIBAET NAIEKO He
BCErJa.

JlaBaliTe IoneITaeMcsi PpPEKOHCTPYHpPOBaThb MCTOPDHIO CYMYaTbIX, HCXOIS IHIIb H3 HX COBPEMEHHOIO
pacnpocTpaneHus - Abcrtpanus U KOkHas Amepuka (omoccyMm npouHk B CeBepuyro Amepuky Hu3 HOxwmoi
HEJIaBHO, I10 IAHAMCKOMY MOCTY). B mpexHue rospl, KOrjaa mojioKeHHe MaTepUKOB IMPHHHUMATOCh HEU3MEHHbBIM,
IPUXOJMIOCH TIPeNIIoaraTb, YTO CyM4yaThble BOZHHKIM B CeBEpHOM MONYIIAPUH, 3aT€M IIPOHHUKIH B ABCTPATHIO
(13 Azun) u KOxnayio AMepuky (u3 CeBepHoii), Iocie yero BEIMEpIHM Ha ceBepHBIX MaTepukax. [lo HbIHeImHIM
BPEMEHaM K€ JIOTHYHO IPEANON0XKHUTh, YTO IPYIIa 5Ta HHKOrJAa He IPOHMKAlla Ha TePPUTOPHIO APKTOreH (HY,
KpoOMe onoccyma), Oyiydd Ha IPOTSIKCHHH BCeH CBOEH HCTOPUHU H30MHPOBAHHOM HA I0JKHBIX MATEPHKAX - TAK XK€,
KaK, Hampumep, "I0XKHOaMepHKaHcKHe KonblTHble". OHa BO3HHKIA B
KOHIle MeJia, korga ¢parMeHT ['oHnBaHbl, 0ObeaHHABIMN HOxHYIO
AMepHuKy, ABCTpaIMIO M AHTAapKTHIy, OBUI y)Ke H30IHPOBaH OT
OCTIBHOIO MHpa, H paccelnlach 110 HEMY JI0 0IIeHa, KOI1a OT HEro
oTrenunack ApcTpaiusa. Mckonaemble HAXOIKH, OJHAKO, PHCYIOT
HHYIO KapTuHy. Cymuatble TEHCTBHTENIbHO MOABHIHMCH B HOxkHOM
AMepuKe B MO3IHEM Melly, a IOTOM 4depe3 AHTapKTUIy IIPOHHKIH B
ABCTpanuio; poIMHON HX, OJHaKo, siBnseTcs CeBepHas AMepHKa,
OTKyJa OHH - depe3 ['pemnanmuio - 3acejunyu Taxxke EBpomy, rue
JIOXHIIH 10 HEeOTeHa, TaK ¥ He NPOHUKHYB HU B A3HIO, HU B AQpUKY
(pucyHoK 62).
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PUCYHOK 62. Teorpaduyeckas HCTOpUSA CyMYaTBIX: IyTH
pacceleHHsT M3 IEHTpa IIPOUCXOKIEHHS (IO MalEOHTOJIOTHUECKHM
TTaHHBIM ).

PaccMoTpeHHas cUTyallusi HarlIsHO AEMOHCTPUpPYeET JBa MOMEHTa. Bo-1epBhIX, HACKOJIBKO OMAcHO B HCTOPHKO-
OuoreorpaH4ecKUX PEKOHCTPYKIHSIX ONMUPAThCS JIHIIL HA COBPEMEHHOE pacHpoCTpaHeHHE TpyNNbl (YTO
nenaetcs OuoreorpadaMu CIUIONIb U psiaoM). Bo-BTOPBIX, HACKOJBKO 3TH PeKOHCTPYKIHH 3aBUCST OT KOHLETIHH,
FOCHOONCTBYIOIUMX B T[EOJOrHH - O KOPPEKTHOCTH KakOBbIX KOHIenuuid Ouoreorpadel (ectecTBeHHO!)
npo¢ecCHOHANBHO CYIHTh HE MOIYT M BBIHYXIEHBl MHOTOC NpUHUMATb "Ha Bepy'. B 5TOM cMbICie BecbMa
NI0Ka3aTenbHa HCTOPHUS H3Y4YeHHs TU3BIOHKTHBHBIX (pPa30pBaHHbBIX ) TPAHCOKEAHHYECKHX apeasioB.

MHorue )KHBOTHbBIE H PACTEHHS PACIIPOCTPAHEHBI JHIIb HA KOMHBIX OKOHEYHOCTSX pa30OLICHHbIX HbIHE OKEaHaAMH
MarepukoB HOkHoro mnomymapus (pucyHok 03). IlpoucxoxaeHue HSTUX TU3IBIOHKIHH HM37aBHa HHTPHIOBATIO
ouoreorpagpoB. B XIX Beke mpeanomaraid, 4YTO 3TH JKUBBIE CYLUECTBA IIPOHUKATH M3 OMHOM YacTH HX
COBPEMEHHOTO apeaja B JIPYTYIO M0 HeKUM "BpeMeHHBIM CYXOMYTHBIM MOCTaM" - OOIIMPHBIM yYacTKaM CYIIH
MEKNY KOHTHHEHTAMH (PAacHOJIOKEHHE MOCICAHUX CUHTANOCh TOTAA HEW3MEHHBIM), KOTOpbI€ BHOCIEICTBHH
IOTPY3WIHCh B OKeaH. THIHUYHBIA MpUMep TaKOro poja PeKOHCTPYKUMH - JleMypHs, 'HITOTeTHUeCKas CyIia B
WunuiickoM okeane, "coznaHHas" OuoreorpadaMu AJis TOro, 4Toobl HanpsiMyto "mpoBecTH” U3 Adpuku B UHaHI0
JIeMYpOB, CIIOHOB, NMAHTOJMHOB M T.I. Hamo 3aMeTUTh, YTO CTOPOHHHKH 3TOrQ HaNpaBleHUS OBICTPO BOIIIH BO
BKYC U, TIO €7IKoMy 3aMeuanuto Y. JlappuHa, NPUHSIUCH MeYb TOJ00HBIE "BPEMEHHBIE MOCTBL", KAK OJIHHBIL.



PUCYHOK 63. IlpuMep IOKHONONYIIAPHOH IH3BIOHKIMA: pPaclpOCTPAHEHHE PpOJOB I[IAyKOB-apxeua I10
COBPEMEHHBIM MAaTEpPHKaM (a) U IIPH HaHECEHUM ero Ha kapty [‘'onaBaHsl (0). Mickonaemble pona (M3 301LIEHOBOrO
Banrtuiickoro siHTaps u u3 ropbl Kazaxcrana) nOMEe4eHbI KPECTUKOM.

XoTs HBIHE OTH  PEKOHCTPYKUMH  NPEACTaBiISIOT  JIUIIb
UCTOPHUECKHH HWHTepec (OHH, I[IOMHMO BCero Mpovero,
IIPOTHBOpEYAT KOHIENIHH H30CTa3HH ), PALIHOHAIBHOE 3€PHO B HX
S : "KOHCTAaTUpYIOUIEH 4acTH" ONPEJEJIeHHO COIepXanochb. Tak,
--------------- S SR AR O ooranuk Jhx. I'ykep (1860) ma orpoMHOM Marepuaie
y [IPOJIEMOHCTPHPOBAI  BBICOKOE €IWHCTBO OHOTHI MAaTEpPUKOB
OsHoro monymapus (BCOOMHUM HOTodarycoBble lieca Ha kore
Apcrpanuu, B HoBoii 3enanmuun u B Yunum). Ilocnenoparenu
['ykepa nmpenmosaraid  aBTOXTOHHOE (Ha MeECTe  CBOETO
HBIHEITHETO  PacHpOCTpaHeHHs1) pa3BHTHe OHoTel HOXHBIX
KOHTHHEHTOB - H30JIMPOBAaHHBIX OT CeBepHBIX U COCIMHEHHBIX
MEXAY COO0I0 HEKMMH CYXOIIYTHBIMH CBSI3SIMM; [IPENNIONAranoch,
YTO OJTHUM M3 OCHOBHBIX HCTOUHHKOR QOPMHUPOBAHHSI 3TOH OHOTHI
MOTJla CJIY’KUTh AHTApKTHAA - €Ule He TOKPBITask TOTa JIeJHUKOM
U UMEBIIag CYLIECTBEHHO GONbLIMH pa3mep, yeM HbiHe. UTak, B
paMKax OSTOH KOHLEMUMH OCHOBHOE BHHMaHHE YJIEJSIOCH
eauHCTBY HOKHOI OHOTBI W 00ecrnevyHuBalOUIUM €€ MEXaHH3MaM
paccesieHusl.

Wuoli B3rasin HAa mnpUpOay IOKHOIONYIIAPHBIX JIH3BIOHKIUH
BbICKa3piBall 30o0sor A. Yomnec (1876). On nomaran, 49TO
OCHOBHbIE (popMOOOpa3zoBaTeIbHbIE IHPOIECChl HAYT Ha Oioke
CeBepHBIX KOHTHHEHTOB, OTKyJa Oojiee MOJIOJIbIE U HPOABHHYTHIE (GOPMBI XHBOTHBIX H PACTCHHH OTTECHSIOT
Oollee IpeBHHX H apXaW4HBIX Bce Aanbllie K ory. HOXHblE OKOHEUHOCTH MaTepHkoB FOXHOTo nomymapus
ABJISIIOTCH, TAKUM 0Opa3oM, "mocneHed THHHEH 00OPOHBI" STHX PENUKTOBBIX (COXPAHUBIIMXCA OT D0Jee APEBHHX
3T0X) IPYII, KOTOpbIE B MPEXHHE BpPEMEHA HMENH ropas3mo 0osee LHpPOKoe, OObIYHO MAHKOHTHHEHTANBHOE,
pactipoctpaHeHne. C 3TOH TOYKM 3peHHS HET MNPHHLUUIHATBHON pa3HHIBI MEXIY TPaHCOKEaHWYEeCKUMH
JU3BIOHKIMSAMH M JU3BIOHKIUSAMH, DAcCIONOKEHHBIMM Ha OJHOM MaTepHKe (HAIpuUMep, eBpoleicKko-
JaIbHEBOCTOUHBIMHE, KAaK Y JXEPIISIHOK): H T€, H IPYTHEe BOSHUKAIOT B PE3YJILTATE COKPALUCHH S HCXOMHOrO apeaa 1
BBIMHpaHHS "COENHHHUTENbHLIX 3BeHbeB". KoHmenmmio Yonneca (ee mo3aHeE HA3BAIM TEOPUEH OTTECHEHHBIX
PEITHKTOB) MOITBEPKIIATH HCKOIIAEMble HAXOJIKH - MHIHE "KpaiiHe-lI0KHble" HBIHE JMXUBOTHBIE H pACTEHUS
(apaykapuH, CarOBHHKH, TBOSIKOIBILIAIITHE PBIObI, OECKUIEBbIEe MITHITBI H T.J1.) A€HCTBHTEILHO OOUTAIN paHbIIIe Ha
CeBepHbLIX KOHTHHeHTax. [layku-apxennmsl (pHcyHOK 63), Hampumep, OBIIM II€PBOHAYAIBLHO OTKPBITHI B
HCKOIMAeMOM COCTOSHHH - B 30IICHOBOM OAITHIICKOM SHTApe, - U JHLIb CITYCTS HECKOILKO AeCATKOB JeT B KOxHOM
nojiymapud OBLTH HaWIEHBI WX COBpPEMEHHBIE IIpe/CTaBUTeNd. B paMkaX 3TOH KOHIENNHH (B OTIHYHE OT
['yKepOBCKOH) aKkLIEHT [IePEHOCUIICA Ha apXaHyHOCTh M PETTUKTOBbIH XapakTep KOkHOH OHOTBHI.

Monens Yosieca, Xopouio 000CHOBaHHAs MANCOHTOJOIHUECKHMH JaHHBIMHA H HE BBOJALIAS TAKHX "H30LITOUHBIX
cywnocred" (mo Okkamy), Kak CyXOINYyTHble MEXMATEPUKOBBIE COEIHHEHUS HEMOHSATHOH Te0JIOTHUYECKOH
OPUPOIBI, TOJITO CYHTANIACH TIIABEHCTBYIOLIEH. OHAKO ¢ TeX MOp, KaK B TeONIOTUHM BO300Ia1ala TEKTOHUKA TIJTUT,
cpenu OroreorpadoB BO3pOIUIICS HHTEPEC K | YKEPOBCKOM MOIEIIH: BEb TEHEPh YIKE HE ObUIO HYXK/Ibl BO3IBHIATD
MEX(Ty MaTepHKaMH KaKHe-TO "CYXOMyTHBIE MOCTBI" - TOCTATOYHO CABHHYTH MEXy COOOI0 CAMH MaTepHKH. JTa
MOJICJIb TIO3BOJISET paccMaTpPUBAThL pa3sHOOOpa3HBIC HOKHOMOMYIIAPHBIE TU3BIOHKIIMH KaK TPSMOR pel3yibTaT
packona ['OHIBAaHBI M COXpAHECHHS HA €¢ pa3oUICIIIHXCS B pe3ylbTaTe KOHTHHEHTANbHOTO Jpeida dparmenTax
NpeACTABUTENICH HEKOT/Ja €IWHOM OWOTHI 3TOrO ME3030HCKOro mpamMarepuka (pucyHok 63, 0). 'ykepoBckue
TIOCTPOCHHS CUHTAIOT ONHHM M3 OCHOBHBIX HCTOUYHHKOB HAWOONee IOMYJSPHOH HblHE OHOreorpaduuecKom
KOHIIETII[HH - BUKAPHAHTHON Ouoreorpaduu: ee 3ajadya COCTOMT B TOM, YTOOBI COTJIACOBATH MOCIIENOBATEIHLHOCTD
BETBIICHHA ()HJIOTEHETHYECKOTO JIpeBa TAKCOHA ¢ PUCYEeMOH Teo()HM3HKaMH MOCTEIOBATEIBHOCTRIO PACXOXKICHUS
¢parmenTos [lanren.



OnuH M3 OCHOBOIIOJIOKHHKOB 3TOro HarpasieHHus, sHtomoror JI. bpynann (1966), usydan kKoMapoB-3BOHIIOB
(Chironomidae) FOxuoro nonyiapus. OH mokasai, 4TO OHU PE3KO OTJIIMYHBI OT
BCEX CEBEPOIONYLIAPHBIX (YTO OTPAXKAET AABHIOI HX H3OJSILHIO HA TEPPUTOPHH
['onnBaHBl); cpeld IOKHBIX XMPOHOMHMJ Haubolee apxawyHble, YKIOHSIOIIHECH,
dopmbl obuTaroT B KOxHON Adpuke, a Haubonee OIHM3KH Mexay coOol obuTaTenu
Ascrpayud B H)XHOM AMEpUKH. DJTa MOCIENOBATENBHOCTE POJCTBEHHBIX CBSA3CH
BIIOJIHE COOTBETCTBYET IOPANKY, B KOTOpPOM pacxomunuck (pparmentst [lanreu:
paHbllie Bcero Ipousoulen packonl Ha JlaBpasmio M I'oHnBaHy (TpHac), BHYTpH
["'oH1BaHBI JKe MOCIEN0BaTENbHO TEPSUH CBS3b IPYT € IpPYroM (uepe3 AHTapKTHIY)
HOxnas Adpuka (ropa), Hosas 3enannus (Men), u, HakoHEl, ABCTpaius u HOxHas
Amepuka (p011eH 1 onuronieH) (pucynok 64). Ilozxke Takue mocneaoBaTENbHOCTH
OBIIM [OCTPOEHBI AL MHOXECTBA HOXKHOMONYWIAPHBIX {'TOHIBAaHCKUX'") TPy,
I7aBHBIM 00pa3oM Uil HAceKOMBIX M HHBIX Ha3eMHBIX H IIPECHOBOJHBIX
0eCcI03BOHOUHBIX.

PUCYHOK 64. Cxema bpyHauHa, oTpaxarolas CTeIeHb POJCTBA MEKIY KOMapaMH-3BOHIIAMH, OOUTAIOLUMH B
Oxuoit Amepuke (FOA), Apctpanuu (AB), Horoii 3enannuu (H3), Ha rore Adpuxu (AD) u Ha 6moke CeBepHBIX
KOHTHHEHTOB, B JlaBpa3uu (JIB). [lopsinok BeTBIeHHH KlagorpamMMbl ACHCTBHTEIBHO COBIIAAAET C MOPSAKOM, B
KOTOPOM TEPSITH MEXKIY c00010 cBsi3b (pparMeHThI [lanren.

OnHako Beckue MOJATBEKIACHUS TMONYYHIIAa B TOCTEIHEe BpeMs U YOIlIecoBa TeopHs "OTTECHEHHBIX PEIMKTOBR".
[To Mepe u3ydeHHHUS ME3030MCKHX U IIAICOreHOBBIX HACEKOMBIX CTaJIO SICHO, YTO MHOTHE, €ClIH He OOJBIINHCTBO,
13 "KpalHe-IoXHBIX" TPYIIN, KOTOPBIMU ONEPHPYIOT CTOPOHHUKH BHKAapHaHTHOM Guoreorpaduu (B TOM YHCIE - Te
XHPOHOMHIbI, ¢ KOTOPBIMH HMEJN J1e70 bpyHIUH), B NeHCTBUTENBHOCTH ObLITH paHee LIUPOKO pactpOCTPAHEHbI B
CesepHomM monyuwapud. Ecnum uckarh COBpeMEHHbIE aHAIOTH TOM JHTOMOdayHe, UYTO COJACPKHUTCA B
BepxHeMenoBbIX sHTapsx Cubupu m Kanambl, To Ha mamsare npuxoauT Homas 3emanausi. HakannuBaeTrcs Bce
OONbIlE apryMEHTOB B TOJb3Y TOTO, YTO SK30THYECKass OHOTA, KOTOpas 3aHUMAET HbIHE U30ITMPOBAHHBIE YUACTKH
Ha KpaiiHeM tore HOxHbBIX KOHTHHEHTOB, B ME3030€ MMeENa MOYTH BCECBETHOE pacmpocTpaHeHue. CTOPOHHUKH
TEOpUH "OTTECHEHHBIX PEJMKTOB" HE OTPHIAIOT TOTO, YTO HEKOTOpBIE M3 IOKHOIONYIIAPHBIX apealoB MOTIH
BO3BHHKHYTH B pe3ylibTaTe packona ['OHABaHBI U pacxokIeHHS e¢ (PparMeHTOB; OHH JIMIIb MOTYCPKUBAIOT, YTO
pacno3HaTh TAKWE CIIy4dau CPeNHd JU3bIOHKIIHM, TOCTOBEPHO BO3HHUKIINX B PE3YNbTATe BBIMUPAHUS "CBI3YHOLLUX
3BeHbeB" Ha CeBepHBIX MAaTEPHKaX, B MPHUHIIAIIE HEBO3ZMOXKHO.

Monenu Yonneca u I'ykepa, BO3HHKHYB U3 B 0OLIEM-TO YacTHOH MpPOONEMBI - IIPOUCXOMKIEHHS OHOTBI FOKHBIX
MaTEepPHKOB, ¥ aKIIEHTUPYS BHUMAHHE B IIEPBOM cIIydae Ha €€ apXaudHOCTH W PelIMKTOBOCTH, a BO BTOPOM - Ha ee
€IMHCTBE (M OOECTIeYHBAIOIINX 3TO €IHHCTBO MEXAHU3MAX ), MO3KE TPaHCHOPMHUPOBAITUCEH B JBE AIbTEPHATHBHbIE
Hay4HbIe TpaauLuy (HeuTo Bpoje "nuHuH [Inatona” u "nunuu Jlemokputa" B aHTHUHOH dHIIocOdHH, TPUBEIIINX
[I03[(HEE K HJIeaIM3My H MarepHanusMmy). K 3THM JByM IIMHHSM B IIPHUHIHIIE MOXKET ObITH CBEIEHO BCE
MHOT000pa3ue KOHIIETIHH H MOJIENCH, CYIIEeCTBYIONIHX B HCTOpHUYeCKOH Onoreorpaduu. OnHako 31ech (Kak ¥ B
MHBIX CIy4asX IUTEIbHOTO COCYUIECTBOBAHMS HAYYHbIX KOHIENIMH) BO3HHMKAET BIICYATIIEHHE, YTO "JIMHHS
Yomneca" u "nuHua ['ykepa" He B3aMMOMCKIIOYAIOIIM, @ B3aUMOOIIOJIHUTENEHEL OHH IPOCTO PaccMaTpHBAIOT
IpeaAMeT UCCIeI0BaHHUs (apeall TaKCOHA) ¢ pa3sHbIX CTOPOH, JIMIIb B Mape JaloT O HeM aJeKBaTHOe IIpeCTaBlIeHHe.
B rykepoBcKOH MOJENH TaKCOH MPUHUMAETCS KaK HEH3MEHHAs TaHHOCTb, a TIPEJIMETOM aHAIU3a CTAHOBHUTCS €ro
pacceneHue (mperpajasl U HUX INPEOJOJeHHE); B YOITIECOBCKOM XK€ MOJENHM HCCIEeNyIOT TaKCOHOOOpa3oBaHHE U
BBEIMHpPaHHE, IoJarasi pacceluTeNbHBIH IPOIece OTHOCHTENBHO MAaOCYIIeCTBEHHOM feTaibio. MoXHO cka3aTh,
YTO YOJIeCOBCKas MOJENb MBITAETCS CIPOELUMPOBATH BPeMs B IIPOCTPAHCTRBO, a TYKEPOBCKas - MPOCTPAHCTBO BO
BpeMsl,

B cBoeil ucXomHOW BepcHM YyoJUIeCOBCKas MOJENb Mpejronarajga, 4To OCHOBHOM IeHTp dopmooOpazoBaHus
HaxoaHuTcs Ha Onoke CeBepHBIX KOHTHHEHTOB, OTKY/JAa BCSYECKas apXawka BBITECHseTCS Ha ror. [lo3ke, oqHako,
CYLLIECTBOBAHHE 110 BCeH IUIaHETE € AMHOTO, €CIIU TaK MOYKHO CKaszaTh, "TpaaueHTa apxanynocTu” ot FOry k CeBepa



ObLIO OTBEPrHYTO; B UACTHOCTH, OBUIO YCTaHOBIEHO, YTO IIpeACTaBlieHUs O TINyOOKOH JpeBHOCTH H
KOHCEPBAaTHBHOCTH TPOIIHYECKOH OHOTEI HE COOTBETCTBYIOT JeHCTBUTENBHOCTH (cM. miaBy 13). Ha camom nene
PENUKTHl KOHIIEHTPHUPYIOTCS BO BHETpomuuecKux obnacTsax (r1aBHBIM oOpazoM - B cyOTponukax) oOoux
nonyurapuif, Xots B FOxHOM, 1O pAy IpUYHH, CHIIbHEE, YeM B CeBEpHOM.

PeuKTOBBIN apean TakcoHa, paclpOCTPaHEHHOTO BO BHETPOIMUYECKUX 00TacTAX 00OMX IOIyIIAapHi, HA3HIBAIOT
OUIIONAPHBIM WM  aM(pUTpPOIHUECKHM. Apeal dTOT MOXeT B JalbHellleM IOIBEpraThes pa3HUHBIM
MoauuKaruaM. YoomMsHemM B 9TOH  cBm3u  mpeanoxenHytro  KFO.  EcbkoBeiMm  (1984)  mozenb
"IUPKyMIIalU(PUIecKoro  JOMHMHO", OCHOBAaHHYIO Ha paclpoCTpaHEHHMH COBPEMEHHBIX M BBIMEpPIIHX
Oecrio3BoHOUHBIX M pacTeHudt B TuxookeanckoMm peruoHe. OHa npeAcTBalsieT coOoH HEYTO BpoOIe
"HePUOTUYECKOH cucTeMbl' TpaHcranmupUUecKuX [U3bIOHKIMIA: BCE HMX BapHAHTbl PACCMATPHBAIOTCS Kak
TIOCJIeTOBATENIFHBIE CTAJWH COKPALICHHS €IUHOTO OWMONSPHOTO apeana (PHCYHOK 65). Pemykius ceBepHOM ero
"HoneKu" (pHCYHOK 65, 6) W MOPOJUT TOT caMblii "rOHJBAaHCKHI apeay”, KOTOpBHIM OMEPUPYET BHKAPUAHTHAA
Ouoreorpacdus. OOpaTHas cUTyauus (peayKIus I0XKHOH "NOoNBKU" - PUCYHOK 65, 2) HaOmojaeTcs 3aMEeTHO pexe,
OJTHAKO CYIIECTBYET U HEeJbIi psiJl TAKCOHOB, BEIMEPIIHX B HOXKHOM MONyIIapuH U cOXpaHUBINHXCS B CeBepHOM
(TakoBbI, HAmpuMmep, XBocTarble aM(GUOUM U HACEKOMBIE H3 OTPAIOB BepONIONOK W TapaKaHOCBEPUKOB).
HekoTopble aBTOPBI CBA3BIBAIOT 3Ty ACHMMETPHUIO IPOCTO € XyIIIeH NaleOHTOIOIHYeCKOH H3yYEeHHOCTHIO
FOXHBIX MaTepUKOB, M IeHCTBHUTENIBHO, 3a IMOCIEIHHE TOJbl, IOCIEe OTKPBITHS KPYMHBIX MECTOHAXOMICHHH
ME3030HCKUX HaceKOMBIX B ABCTpaIdd M bpa3unuu, 4uciio cioydaeB JOKYMEHTHPOBAHHOTO BBIMHPaHHS B
["onBane "naBpa3suiCKUX" HBIHE TAKCOHOB BO3POCIIO BABOE!

PUCYHOK 65. '"Hupxymmauududeckoe
TOMHHO" - BEpPOSTHBIH XOJ COKpalleHHS
IepBOHAYAIEHO  €IHHOrO0  OHITOJISIPHOTO
nupkyMmnanuguyeckoro apeana. | - rpynma
NPUCYTCTBYET B peruoHe, I[I - rpymma
BBIMEPJIa; & - BHETPONHYECKas BOCTOYHAS
Asus, § - 3aman CeBepHO AMEpUKH, B -
BocTOK  CeBepHOi AMepukH, I -
BHETponuyeckass Aspcrpanusi, 1 - Hopas
Jemanaus, € - BHeTponuueckas [Oxuas
Amepuka. Ilpumepsr apeano: 1 - mayku
nonotpsina Hypochilomorphae, 2 - xBoiiHbie
pona Tsuga, 3 - HacekoMble OTpsAna
Grylloblattida, 4 - rurantckue camamMaHApBI
Cryptobranchiidae, 5 -  camamanzaps
ceMmelictea Ambistomatidae, 6 - KiIOmbl
nonotpsina Peloridiina, 7 - 1BeTKOBEIC
ceMeiictBa Tetrachondraceae, 8 - IBETKOBEIE
o cemeiictBa Eucryphiaceae, 9 - pyueliHuku
[« cemeiictea Helicophiidae, 10 - xBoiiuble
cemetictBa Taxodiaceae, 11 - HacekOMbIe-
BHCJIOKPBITKH poja Protochauloides, 12 - mayku-ntaimes sl cemeiictBa Mecicobothriidae, 13 - naryiku cemeiicTBa
Leiopelmidae, 14 - nBeTkoBbie ceMeifcTBa Lardisabalaceae, 15 - ckopnuonHUIE ceMelicTBa Meropeidae.
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WUrax, xi1roueBoil npobieMoit sl yOIUIECOBCKOH CXeMbl OKa3bIBaeTCAd MEXaHW3M 00pa3oBaHUs TaKOTO HCXOJHOTO
apeaya, U3 KOTOPOTO MOXXHO BBIBECTH BCe OCTAIBHBIE: OUIIONSAPHOTO, OUIONSPHOHN Naphl "CeCTPUHCKUX " TAKCOHOB
(TakoBBI, HallpuMep, OyKH U HOTO(arychbl), HIH K€ TaKOTO THIIa paclpOCTpaHEHHs, Korja 0onee MPOIBUHYTHIE
CyOTaKCOHBI IPHYPOUEHHBI K TPOIIHKaM, a 0Olee apxaWuHble - K BHETponuyeckuM obtactsaM. HeoOxomumoe mis
3TOTO BBEIMHpaHHE TAKCOHA HAa TEPPUTOPHH TPOIHKOB - C 3aMellleHHeM ero OoJiee MPOABHHYTHIMH opMaMy HITH
0€3 TaKOBOrO - HAXOIUT OOBACHEHHE B JBYX albTEPHATUBHBIX MOACIAX: "3KBATOPHAIBHON IIOMIIBI" U "30HAIBHOM
CTpaTU(HKAIUA",



"DxBaropHanbHas nomna” (TepMUH OpHHaWIeKUT @. JlapnMHITOHY) NpeanosaraeT, 4YT0 MMEHHO B TPOIIHYECKHX
HKOCHCTEMAaX € MX CTaOHIBHOCTHIO CPeAbl H BHICOKMM pa3HOOOpa3ueM HAET MOCTOSHHOEe M Haubolee aKTHBHOE
dbopmoobpaszosanue. [1pu 3TOM penuKTHl "BbliaBIuBatOTCs" (moMmal) U Ha ceBep, W Ha [OT, 3a C4ET KOHKYPEHIIUH
CO CTOpOHBI HOJICe MOJIOJBIX, MPOJBHHYTHIX TakcoHOB. Haubomnee 3aBepuienHbldt BUI 3Ta MOJACHb IIpHodOpena B
pabote C.B. Meiiena (1987), ocHoBaHHOU Ha manmeoOOoTaHMYecKOoM Martepuane. OH ITOKazall, 4TO B TeYeHHeE
[aeo30s II04TH BCE€ HAJPOJOBHIE TAKCOHBI BHICIIHX PACTEHUH MOSBISUIMCH B IKBATOPHATILHOM Iosice B Oolee
JpeBHHUX CTpaTUrpadHuecKuX cJIosX, 4eM 3a ero mpeaenaMH, M, clefoBaTelIbHO, MMEIOT 3KBaTOPUAIbHOE
IPOUCXOXKAEHHUE (TaK, JOMHHUpYIOLUHE B ['OHBaHe W AHrapuje IJI0CCONTEPHUEBBIE U KOPJAUThl IEPBOHAYAIBLHO
BO3HMKIIM B Tponukax EBpamepun - cM. riaBy 9).

Hmenno  TponMueckuii mosc  SBASETCS [IABHOH  apeHOH  MaKpO3BOJIOIMMOHHBIX — coObITHH.  OTcroma
c(pOpMHPOBaABLIKMECST TAKCOHBI IIPH MOTEIUIEHHAX "pacTekaloTca” BO BHEIKBATOpHAIbHBIE MIMPOTHI (MelieH Ha3Ba
570 "(QurocmpenuHrom” - MO AHATOTHH CO CIPEAMHIOM OKEAHHYECKOrO [HA), e MpHU IOCIEeAYIOIINX
TIOXONIOJJAHUSAX OHH JIHOO BBIMHUPAIOT, JNHUOO 3BOIIOIHMOHHUPYIOT B Oojiee y3KMX (OOBIYHO BHYTPHPOIOBBIX)
TaKCOHOMMYECKMX paMKax; /I8 BHETpONHuYeckUX obnmacreli Ha IIPOTSIKEHHH BceH HMCTOPHM XapaKTepHO
JUTHTENIbHOE TepeKMBaHue apxandeckux Gopm ("BHeTpornndeckoe mepcuctupoBanue”). Ilpun 3ToM mporece 10T
CTPOTrO OJHOHAINpABJICHHBIH: BCENECHUS OOpealbHBIX [PYNIl B TPONHKH IIPH IOXOJOJAHHUAX HE IPOHUCXOIUT
HUKorJa (pucyHok 66). [IpuunHy HOBBIIIEHHOH WHTEHCHBHOCTH MaKpO3BOIIOIMH B TpoIHKax MeifeH BHJeN B
TOM, 4TO 3/IeCh O4eHb CHIbHA OMOTHYEcKass KOHKYPEHIMS, HO 3arTo ociableHa HenzOHMpartenbHas abHOTHYeCKas
KOMIIOHEHTa oTOOpa (X0loA, 3aCyXH, H T.J1.). B pesynbraTe ecTecTBEeHHBIH OTOOp MeHee »KecTKO, 4eM B HHBIX
MecTax, BbIOpDAaKOBBLIBAET KpYyMHbIE MOpP(OIOrHYecKye HOBANMH, [aBas LIAHC "HEPCHEKTUBHBIM MOHCTpam"
(tepmuH P. [Nonpminmuara, 1940).

PUCYHOK 66. dumoreHusi BBICIIMX pacTeHWH U Teorpaduveckasd
IIPHYPOYCHHOCTh OCHOBHEBIX (DMIOI€HETHYECKUX THHUH. | - HOTAIBHBIC
(ronBaHCKHE) BHETpONIMYECKHE 00IIACTH, 2 - 3KBATOPHAIIEHEIE O0JIACTH,
3 - OopeanbHble BHETpommdeckue oOmactu, 4 - reorpaduyeckas
CHTYaIHsI Heolpe/IesIeHHA.

ANbTepHATHBHBIH B3IV Ha OPHPOAY aMQOHUTPONUYECKUX apealoB
BbIcKa3biBal B.B. Kepuxun (1978). OH ocHOBaH Ha TOM, 4TO B M€3030¢
M PaHHEM MAJCOTEHE KJIMMATHYECKas 30HAIbHOCTH B €€ COBPEMEHHOM
BHjIe OTCYTCTBOBAJIA, M KJIMMAT IPAKTHYECKH O BCEH IITaHeTe ObLl
OMM30K K HbIHEIIHeMY cyOTpomuueckoMy. B konme maneoreHa
IIPOU30LLTA KIMMATUYECKas [IEPECTPOMKA, B Pe3yNbTaTe KOTOPOH TEIUIO CTANO PACIPEACIISTLCS 110 TTOBEPXHOCTH
IUIaHETHI MEHee PaBHOMEPHO, M Ha IOJIOCcax CTAI0 3aMETHO XOIIoJHee, YeM IIpexJie, a Ha dKBaTope - kapue. B
UTOre eAMHYIO "TEIIOYMEPEHHO-CYOTPONHYECKYIO" OHOTY 3eMIIM OXBATUI Mpolece "30HANBHOMU cTpaTHQHKAIUK";
OH 3aKIIUaIcs B TOM, YTO B 9KBAaTOPHAIBHBIX W INPHUIONSPHBIX MIHPOTax (TAe CMEHMWICS KIMMAaT) Hadaluch
JKOCHCTEMHBIE  [IE€PECTPOMKM, TPHUBEALIME K JOCTATOYHO MAcCOBOMY BBIMHPAHHMIO ME3030HCKHX H
pPaHHENAIEOTCHOBBIX TPYNI. DTH TPYNIBl HMENIM HAWIy4lllHe LIAHCHl BBDKMTH B JIBYX aM(HUTPONHYECKHUX
"kospLax" ¢ cyOTPONMYECKHM U TEIJIOYMEPEHHBIM KJIMMAaTOM, FOCIIOACTBOBABLUUM paHee 10 Bcell miaHeTe - rae
OHH U IIOHBIHE CYIIECTBYIOT B CTATYCE PEJIMKTOB (CM. TaKXke rmasy 13).

CpaBHeHHe Mofenel "3KBaTOPHANIEHOM TOMIIBI" U "30HATREHON cTpaTHGUKAIIHHA" TO3BOJISET MPUHTH K AOCTATOYHO
HEOXKHUJIAHHOMY BBIBOJY O TOM, 4YTO OHHU B JIEHCTBUTENHLHOCTH HE &IHTEPHATHUBHBI, 4 B3aUMOJIOTIOTHUTEIHHEL.
bonee Toro, K.FO. EcbkoBeiM (1994) Oputa npeanoxkeHa 1 00o0Imaromas UxX koHUenus. OHa COCTOUT B TOM, UTO
¢IUHBIH MeXaHH3M MeHeHOBckoro "duTocnpeauHra’ MoxeT paboTaTh B pa3iMUYHBIX pPeXUMaxX, JUKTYEMBIX
BHELIHUMH (MAKPOKITUMATHYECKUMHU ) YCITOBUAMH, U "HKBATOPHAJIbHAS TIOMITA" €CTh MIPOCTO OJIMH U3 3THX padoqHX
pexkuMoB. (DUTOCHPENUHT MOHUMAETCA 3/1eCh KaK JOKalu3alldid MaKpOo3IBOIIOIMOHHEIX MPOIECCOB (BEIYIIUX K
BO3HMKHOBEHHIO HOBBIX TAKCOHOB) B T€X paioHax 3eMIH, re KIUMAaTHYECKUE YCIOBUA Haubolee OIaronpHusTHEI,
U, COOTBETCTBEHHO, aOHOTHYECKAs KOMIIOHEHTA €CTECTBCHHOrO 0TOOpa Haubonee ocnadlieHa; OTCIOA 3aTeM
IIPOHCXOAUT OJAHOHAIPABICHHOE "pacTeKaHue" TakCOHOB B PaHOHEI ¢ DoJiee XKeCcTKOH aDHOTHKOH, Il 3TH IPYIIIIBI



MOTYT BBDKHMBATh U IIOCJIE CBOETO BBIMHPAHHS B MCXOJHBIX padioHax. PUTOCHpPEAMHT, TAKHM 00pa3oM, NOJDKEH
NOPOXK/aTh LeJbIH psaj "TpaJMeHTOB apXaundyHOCTH' 1 TYMU/IHO-apHIHbIH, PABHUHHO-BBICOKOTOPHBIH, OKEaHHYECKO-
KOHTHHEHTAIBHBIA U T.1. OIHAKO B 3IIOXH PE3KO BBIPAKEHHOH IIHPOTHOH 30HAIBHOCTH KIHMMATa (T.€. B KPHOIPHI)
Ha BCEX HHX HAKJIAIbIBAETCH MOINHEHIIMH TEMIEpPATYPHbIH 3KBATOPHAIBHO-NIOJIAPHBIA TPAJHEHT, KOTOPLIH
HHU3BOJUT HX 0 "TpaJ¥eHTOB BTOPOTO MOpAIKa" U 3aTYIIEBbIBAET X CYIIECTBOBAHHE.

HmenHO B 2TH nepuolsl GQUTOCHpeqUHT M paboTaeT B pexuMe "HKBATOpHATBHOH moMmmbl". B smoxu xe ¢
0Ca0JICHHOH IIMPOTHOM 30HATBHOCTHIO (TEPMO3pbl) MEHTPhl (POpMOOOPA30BAHUS HE JIOKATH30BAHbl B
HKBAaTOPHATBHOH 30He, a H6omnee nud@y3HO pacmpeneneHsl Mo Beel miuaHete. Yucao HapylleHHH ycTaHOBIEHHOH
MeifeHOM 3aKOHOMEPHOCTH B CTpaTHrpa@UueckoM pacHpelielIeHHH WICHOB TaKCOHA (B HHU3KUX HIMPOTaxX OHH
MOSBIIAIOTCA B 00J€€ APEBHUX CIOSX, YEM B BBICOKHX) JOIDKHO 3aMETHO BO3pAcTaTh B a30HANBLHBIE 3IOXHU - H
aHAJIH3 pacipellelleHHs TO3IHeNaIe030MCKIX U MEe3030HCKHX TPYII HACEKOMBIX MOJTBEPIHI, YTO B II€JIOM 3TO
neiicrBuTenbHO Tak. [Iportecc ke mepexona OHOTHI 3eMJIH OT "MOJUIPAHEHTHOTO" COCTOSHHUS (a30HAIBHBIE
STMOXH) K "MOHOTpajHeHTHOMY' (30HANbHBIE 3IMOXH) IPOHCXOJHT B COOTBETCTBHH € MOJIENBIO "30HAIBHOM
crpatudukanuu”. Mtak, GUTOCTIpeMHT - 3TO YHUBEPCATHHBIH MeXaHH3M (IIOpo- H (payHOTeHe3a; OH UMEET TpU
pekuMa paboThl, ONPEETSIEMbIX TIO0AIbHBIM TEPMHUECKHM I'PAIHEHTOM, ¥ PEXKHUMBI 3TH QOPMHPYIOT 3aMKHYThIN
TPEXWICHHBIH IMKI: "3IKBaTOpHalbHas nommna" (IO3IHHUR mnajeo3od, kpuospa) - "auddyzHble HEHTPHI
dopmoobpaszoBanus” (Me3030ii-paHHUIt MaeoreH, TepMoa3pa) - "30HanbHas cTpaTudukanus” (MO3AHUH MaleoreH)
- CHOBA "9KBaTopUalibHas ToMna" (HEOreH, KpHo3pa), U T.1.

PexoMeHayemas turepartypa

XyoxKecTBeHHAs

A. Konaun-Jloiin "3arepsHHbIi Mup"

B.A.O6pyues "Inytonus”; "3ems CannukoBa"

K. Ponu Crapimuii "bBopwba 3a orous"; "[lermepHsrit e

M. Kpaiiton "Ilapk ropckoro nepuoaa”

HayuHo-nonmynsipHas

A. ABHMOB ....ccoocverinannan

C. Vana "Hoselit B3r1s11 Ha 3eMitio”

A.C. Mownus "lTonynsipuas uctopust 3emin”

k. UmOpu, K.II. UmOpu "TaiiHbl 1e IHHKOBBIX 3110X"

FOn. Measenes "Cyneb nocnanuuk” (B kuure "bpocas Bb130B")

M.A. Eppemos "Jlopora BeTpos”

JIx. Cmut "CrapuHa yeTBepoHor"

A.K. PoxxnectBenckuii "Ha moucku quHo3aBpoB B [ oou”

WM. Ayrycra, 3. bypuan "Ilo myTaM pa3BuTHs Xu3HH'"; "JleTalomue Aimepsl ¥ IpeBHHE NTHIB; "SlIepsl JpeBHUX
mopei"; "I'mranTel cymn"; "Kaura o Mamonrtax"; "JKu3Hp ApeBHEr0 denoBeka”
K.JI. ®enton, M. A. @enron "KameHHas kuura. JIeTOMHCH TOUCTOPHYECKOH KH3HH"
FO.A. Opinoe "O Mupe IpeBHHUX KUBOTHBIX "

. D11enbopo "JKuznb Ha 3emie"”

H. Sxosnesa. B. fkosnes "[lo cnenam MuHyBIero”

M.®. Ueaxuenxo, B.A. Kopabensaukos "KuBoe npoimnoe 3eMuau"

A. Tl'anrnyc "Uepes ropsl BpeMeHu"

[".A. 3aBap3un "bakTepuu u coctaB atMochepbl 3eMiIu"

M.H. Kpsinos "Ha 3ape xu3un"

A.IO. PozanoB "Uto mpouzomino 600 MUUTHOHOB JIeT Hazan"

C.B. Meiien "H3 uctopuu pacTHTENbHBIX AUHACTHI"; "Caeapl TpaB HHACHCKUX"
H. B#inensman "My npeaka”

P. ®oynu "Emme o1UH BeJIHKOICITHBIA BUI"

B.A. Kpacunos "HepereHHbie BOTPOCH TEOPHH 3BOTFOINH

Hayunas u yuebHas

A.C. Monum, ...... [[umkos "HUctopus knumara”

P. Kappost "[1a1e0HTONOTHS W 3BOIIFOLHS [T03BOHOYHBIX" (3 TOMA)



B.B. Jpymwun "IlaneonTonorus 6ecrno3BOHOYHBIX "
C.B. Meiien "OcHorbl naneobotanuku"; "Mctopuueckoe pa3putue kinacca HacekoMbix”, Tpynet IIMH AH CCCP,
T.175
B.B. XKepuxun "Pa3BuThe 1 CMEHa MEITOBbIX H KAHHO30MCKHX (hayHHCTHUECKHX KoMITIeKcoB" (OO0mmast qacTh)
@. Jlapmuurton "3ooreorpadus”
Jx. Cumncon "BenukonenHas H30aamus”
C.M. Pa3zyMoBcKkHil "3aKOHOMEPHOCTH JHHAMHKH (hPUTOLIEHO30B"
Y P
O.I'. Kycakun, A.JI. J/Ipo3noB "®uineMa opranuyeckoro Mmupa”
B.A. Kpacunos "[IpoucXoikeHHe H paHHSSA 3BOJIOIUS [IBETKOBEIX PaCTeHHH'
JLIL. Tatapuno "Ouepky 110 TEOPUH IBOJIIOIHH"
T. ne llapnen "denomen yenopeka”
3. Hlpeaunrep "UTo Takoe JKU3HB ¢ TOUKH 3peHHs QHU3nKa"
W. Ipuroxun, U. Ctenrepe "[lopsmox u3 xaoca"

; "DBomonms U duoctpaturpadus”

CrnoBapb TEpMHHOB

aBTOTPO(bI - OpraHu3Mbl, CIOCOOHBIE CaMOCTOATEIbHO CHHTE3HpPOBATH OpPTAHHYECKUE BEIECTBA U3
HEOPraHWYEeCKHX, HCIONB3YS 3Hepruio cosiHna (GpoToTpodbl - CM.) HIH OKUCIHUTENHHO-BOCCTAHOBHTEIBLHBIX
XUMHYECKHX peakiui (XeMOTpodHI - ¢M.).

aZianTarus - IpUCcocodIeHue CTPOSHHS U QYHKITHH OpraHu3MoB K YCIOBHIM UX CYILIECTBOBAHUS.

aJICKBaTHBIHN - BIIOJIHE COOTBETCTBYOIIHMA.

aMGUOHOTHIECKUH - CBA3aHHBIH C JKH3HBIO KaK B BOJIE, TAK H HA CYIIIE.

AQHAJIOTHUS - CXOJICTBO B KAKOM-THOO OTHOLIEHHH MY IIpeMeTaMHU, SBJICHHAMH UITH MOHITHIMH,

aHa’poObI - OPraHU3Mbl, )KUBYIIHE B aHAOPOOHBIX YCIIOBUAX: IPH OTCYTCTBHH CBODOIHOTO KUCIOpoaa. Aspodamu
ABJIAIOTCA YaCTh MHKPOOPTraHU3MOB.

aHeMOGUIIHA - IPUCTIOCOOIEHHOCT IBETKOB PACTEHUI K ONBUIEHHIO IIPH TOMOIIH BeTpa.

AQHTULHUKJIOH - KPYyIHOMacIITaOHas o0JIacTh BBICOKOTO aTMOC(EpHOrO NaBJICHHs ¢ IHUPKYIAIHed Bo3ayxa IO
4aCOBOW CTPEJIKE B CEBEPHOM MONMYIIAPHHM W M IIPOTHUB YACOBON CTPENKHU - B IOWHOM, €O cIabbIMH BETpaMH H
ManoobIaYHON MOTo0MH.

AQHTO(QMIIHS - IPUCTIOCOOIEHHOCTH Pa3IMYHBIX )KUBOTHBIX K CBSI35M C I[BETKAMH.

aCTIeKT - TOUKa 3peHHs, ¢ KOTOPOH paccMaTpHUBaeTCs MPEIMET, ABJICHUE HITH TIOHATHE.

APUIIHBIH KIIHMAT - KNMMAaT, XapaKTepH3YIOIMHCS mpeoliaaHieM HCTapeHus Hal aTMOC(EPHbIMU OCAIKAMH, YTO
co3/1aeT NeUIUT BIIary.

apXau4YHOCTb - YEPThI, CBHACTEILCTBYIOIHE O IPEBHOCTH OpraHu3Ma UM OHOTBL

a’poObl - OpPraHU3Mbl, JKUBYIIHE B a’pOOHBIX YCJIOBHAX: NMPH HAJIHYUU CBOOOTHOrO KHCiIopoaa. Aspobdamu
SBJIAIOTCS IKUBOTHEIE, pACTEHUSA H YaCTh MHKPOOPraHU3MOB.

OEHTOC - COBOKYITHOCTE JKHBBIX OPraHH3MOB, 0OUTAIONINX Ha JHE BOJAOEMOB (HAa TPYHTE H B [PYHTE).

OuoreHs! (DHOTEHHBIE MIEMEHTHI) - XUMHYECKHE IEMEHTHI, HEIPEMEHHO BXO/IAIIHE B COCTAB JKUBBIX OPTaHH3MOB
(yrepon, KMCIIOPOI, a30T, cepa H T.11.).

ouocepa - oOmacTs pacmpocTpaHeHHs JKH3HH Ha 3emJie; cOoCTaB, CTPYKTypa W JHepreTka Ouocdepsl
oTIpeieNIfeTCs TIaBHBIM 00pa3oM IPOIIIOH W/HUIIH COBPEMEHHOH IeATENbHOCTHIO JKUBBIX OPraHU3MOB.

OHOTa - WCTOPHYECKH CJIOKHBIIAACA COBOKYMHOCTH JKMBBIX OPTaHH3MOB, OOBEIHMHEHHBIX O0wIECH 00IacThIO
pacnpocTpaHeHUS U BpeMeHEM CYILECTBOBAHHUS,

OpoxxeHue - mporecc (EPMEHTATHBHOTO HEIOJIHOTO OKHCJIEHHS YIJIEBOJOB, IPOUCXOIAIMHA 0€3 y4yacTus
CBOOO/IHOTO KHCIIOpPOJla; KOHEUHBIM IPOIYKTOM OpOXEHHS MOTYT OBITH CIHPT WIM OpPraHHYECKHE KHUCIOTHI
(MonoyHasl, ykcycHas ). CocTaBisieT OCHOBY OOMEHA BEILECTB MHOIMX DaKTepuH.

Oy¢depHbie pacTBOpPBI - BOJIHBIE PacTBOPbI CTabOW KHCJIOTHI U €€ COJH HJIH CJIA0OTO OCHOBAaHUSA H €r0 COIH;
001a/1al0T CIIOCOOHOCTHIO COXPAHSTH ONpeeNIeHHbIH YPOBEHE KUCIOTHOCTH (KOHIIEHTPAI[UH BOJAOPOIHBIX HOHOB)
npu nobaBieHHH HEOOJIBIIHX KOJMYECTB CHJIBHOM KHCIOTHI MM Inenoud. llpumep Oydepnoro pacrBopa -
CYIUISCTBYIOIUIT B MOpPCKOH Bojae KapOoHaTHO-OMkapOOHaTHBIH Oydep (yrojpHasi KHCIOTA € YIIICKHCIBIM
KaJIbITHEM ).

BOCCTAHOBHTEJILHAS aTMoctepa - atMocdepa, B cOcTaBe KOTOPOi 0TCYTCTBYIOT T'a3bl-OKHCIIHTENH: MOJICKY TSI PHBIH
KHCIIOPOJ, TJIOTEHBI H T.IL.



TeOXUMHUECKUHA UK - IyTh MUTPAIlMA aTOMOB HEKOETO XUMHUYECKOTO 3IeMeHTa B 0bomoukax 3eMin (atMocdepe,
rupocdepe, muTocdepe u 6uocdepe) B X01e TPHPOAHBIX (B TOM YHCIIE - OMOJOTHYECKHX ) POIIECCOB.
retepoTpobl - OpPraHU3MbI, HECIOCOOHBIE CAMOCTOSATENBHO CHHTE3UPOBAaTh OPTraHUYECKHE BelecTBa U3
HEOPraHMYEeCKMX M HUCIIOJb3YIOIIHE OPTAaHUKY, CO3TAHHYIO TPYTHMH JXHBBIMH CyIIECTBaMH. JKUBOTHBIE, TPUOBL H
4acTh OaKTepHi.

TUIIEPTOHUYECKUH PAacTBOP - PaCTBOP, OCMOTHUYECKOE JaBleHHE (CM.) KOTOPOrO BHIIIE OCMOTHUECKOTO JaBIICHUS
BHYTPUKJIETOUHOTO COJEPHKHMOTO.

THIIOTE33 - HAYUHOE IIPENNONIOKEHHE, BbLABUIacMO€ I OOBACHEHHA KAKOro-mubo sABieHUst W Tpedyroliee
IIPOBEPKHU Ha OIBITE W/ WM TEOPETHUECKOTO 000CHOBAHUS /ISl TOTO, UTOOBI CTaTh JOCTOBEPHON HaydHOH Teopueit
(cm.).

THIIOTOHMYECKHH PAacTBOP - PACTBOP, OCMOTHYECKOE JaBJIEHHE (CM.) KOTOPOTO HMKE€ OCMOTHYECKOTO IABJICHHS
BHYTPHUKJIETOYHOTO COJEPHKUMOIO.

TTTHKOJTH3 - AHA3POOHOE PACIICTUICHHE YTICBOIOB B YKUBOTHOM OPraHU3ME ¢ 00pa30BaHUEM MOJIOYHON KUCIIOTHI.
TOMYHKYJIYC - TIO TIPEJICTABJICHUSM CPEeTHEBEKOBBIX AIXUMHKOB - CYIIIECTBO, IIOJ00HOE UellOBEKY, KOTOPOE MOIKHO
IOy YU Th UCKYCCTBEHHO, "B KoJbe".

TPalMEHT - MEpa BO3PACTAHUSA WK YOBIBAHUS B ITPOCTPAHCTBE KAKOH-THOO (U3MUECKON BETMYHHBI HA CIHHHILY
pacCTOSTHUS.

TyMyC - OpraHMYECKHH KOMIIOHEHT II0YBbI, oOpasyromuiici B pe3ylbTaTe OHOXMMHYECKUX IIpeBpallleHHH
PacTUTENBHBIX H JKUBOTHBIX OCTAaTKOB.

TYMHHBIH KJIMMAT - KJIHMAT, XapaKTEPU3YIOIMUHCA TpeodnaaHueM aTMOC(EpPHBIX OCAaJKOB B BHIE BOIbI HAj
HCIIAPEHUEM, YTO BeJleT K H30BITOUHOMY YBIIQXKHEHHIO.

JIaBJICHUE CBeTa - JABJICHUE, MPOU3BOJUMOE CBETOM Ha Tella, OTpaXarollue MM Mnorjomaromue ceeT. Cuia
JIABJICHUS CBETA HA MAJIBIE YACTUIbI B KOCMHYECKHX TPOIIECCAX TOTO JKE MOPSAIKA, YTO U CHIIA TAKECTH.

JleTa3aris MarMel - yaneHie U3 paciuTaBeHHOH MarMbl pacTBOPEHHEBIX B HEl ra3oB, MPOUCXOSIIICE KaK B KaHAe
ByJIKaHa, TAK ¥ Ha TIOBEPXHOCTH 3EMJIH.

NETCPMUHU3M - (uocodckas KOHIENIMS, NpU3Haomas OOBEKTUBHYIO 3aKOHOMEPHOCTh M IIPUUMHHYIO
00YCIIOBIIEHHOCTh BCEX SABJICHHIM IPUPOIbI B OOIIECTBA.

JETPHTHAS 11eMb - TpoduuecKas Ienb (CM.), KOTOpasi HAYHHAETCS OT MEPTBOTO OPTaHHUECKOTO BEIIECTBA, HIET K
MHKpPOOPraHU3MaM, KOTOpbIe UM IIHTAKOTCS, a 3aTeM K JleTpHTodaraM (CM.) M UX XHIHUKAM.

IeTpuTodar - moTpeOUTeNh MEPTBOM OPraHUKH - TPYIIOB, OCTAaTKOB pacTeHUH, SKCKPEMEHTOB,

JUCTIEPCHBIM - TUCTIEPCHAs CHCTEMa: BEIECTBO B BHJE MaJbIX YacTHII (qUcmepcHas ¢a3a) BMecTe ¢ TOit cpenoit
(mucmiepcuoHHas cpefia), B KOTOPOH OHH paclipe/ie/ieHbl.

nugpdepeHManus - pazaesieHue (CTPYKTYPHOE WM (PYHKIIMOHATBHOE) LIEJIOTO Ha YacTH.

nubdy3us - TPOHMKHOBEHHE MOJIEKYNT OIHOTO BeIecTBa (KHMIKOCTH, rasa, TBEPAOrO Tela) B APYroe IpH
HeMmoCpPeICTBEHHOM HX COTIPMKOCHOBEHHH, 00YCIIOBIICHHOE TEIUIOBBIM JIBUXKEHHEM MOJICKYIL.

Jpixanue (B OHOXHMHYECKOM CMBICIIE) - MPOIECC TMOJTHOTO OKHCICHUS YITIEBOAOB /0 YIJIEKHUCIIOTO Ta3a ¥ BOJBI,
IIPOUCXOJAIMHA B NPUCYTCTBUU kHclopoja. OcHoBa oOMeHa BEIIECTB >KUBOTHBIX M PACTCHUi; UMeeTcd H Y
HEKOTOPbIX OaKTepuil.

€CTECTBEHHBIH OTOOp - CTOXacTHYecKHil (BEepOATHOCTHBIN) MpoIlecC TNPEHMYIIECTBEHHOTO MEePeXUBAHUA H
pa3MHOXeHHS OoJiee TPUCTIOCOOICHHBIX OPraHN3MOB U 3JTUMUHAIIMHY (BEIOPAKOBKH ) MeHee MPUCTIOCOOICHHBIX.
3anajiHblii epeHoc (B atMocdepe) - OTKIOHEHHE BO3AYLIHBIX TEYEHUH OT MEPBOHAYAIbHOIO HAMpAaBICHHUA: B
CeBepHOM MOJyIIapdd BrpaBo, B FOXHOM - BIICBO; BO3HMKAET MOJ JeHCTBUEM OTKIIOHSIFOIICH CHJIBI BpallleHUs
3eMJTH (KpHOJIUCOBA CUJIA).

300IUTAHKTOHOM - COBOKYITHOCTb ITJITAHKTOHHBIX {CM.) JKHBOTHBIX.

M30TOIIBI - aTOMBI OJHOTO U TOTO YK€ XHMHUECKOTO IEMEHTa, KOTOpBIE COACPKaT OJMHAKOBOE UHCIIO MPOTOHOB,
HO Pa3HOE YHCIO HEHTpOHOB. O0IaMaloT OAMHAKOBBIMA XUMHYECKHMH, HO Pa3HBIMH (H3HUECKUMH CBOMCTBAMH.
Cy1ecTBYIOT ycTOWUYMBEIE (cTaOMIIbHBIE) U HEYCTOHUUBEIE { paIHOaKTUBHBIE) U30TOIEL

MHTEPIIPETAIUA - HCTOJIKOBAaHHE, PAa3hACHEHHE CMBIC/IA Yero-JInoo.

MH(popMaIyg - KOJTUUeCTBEHHAs Mepa YCTpaHeHU S HeOIpeIeIeHHOCTH (IHTPOIINHU), Mepa OpraHU3aIlii CUCTEMBI.
MH(OPMAITIOHHBIH ILLYM = 1.eviiievieiienieieestenieestestesssestesssesessnessessaesvens

KaBepHa - MyCTOTa, [T0JI0e IIPOCTPaHCTBO, 0Opa3oBaBlieecs B MACCHBE TOPHBIX ITOPO/I.

KaTalIU3aTop - BEIECTBO, H3MEHSIOIIEE CKOPOCTh XMMHUECKOH peaKIuy.

KBaHT cBeTa ((DOTOH) - YACTHIIA - SJI€MCHTAPHBIA HOCHTEIIb CBOMCTB 3JIEKTPOMATHUTHOTO TIOJIS.



KBaHTOBasi MEXaHMKa - pa3jiel (QU3MKH, U3YYaloluil 3aKOHBI ABMXKEHHs M B3aUMOJCHCTBHS YacTHIl OUYeHb MaJIOH
Macchl (HallpUMep, 3JIEKTPOHOB, NPOTOHOB M T.[.), JIEXKaIllMe B OCHOBE COBPEMEHHOINO IIOHUMAaHMs CTPOCHHS
MaTepUH Ha YPOBHE aTOMOB.

KenpBuHa 1Kana - abCOMIOTHAS I1IKala TEMIEPATyp, HE 3aBUCAINAS OT CBOMCTB TepMOMETPHUYECKOrO BEIIECTBA
(Hauanio oTcyeTa - abCONMIOTHBIH HYITb TEMIIEPaTYPhI).

KoauanTalus - B3aUMHOE IMPHUCIOCOONIeHHe Ipyr K JpYTry B IIpollecce COBMECTHOH HBOJIOLMH OpPraHH3MOB,
BXOJSIINX B OJHY YKOCHCTEMY.

KOHBEPreHUHsi - OPHOOpETeHHE B XOJ€ DJBOMIOLUHMU CXOJHOTO CTPOCHHss W (YHKUMH HEPOACTBEHHBIMH
OpraHu3MaMH BCJIEICTBHE HX NPUCIIOCOOIEHUS K CXOAHBIM YCIOBUAM OOMTaHUS.

KOpa BBIBETPHBAHHA - KOMIUIEKC T'OPHBIX IOPOJ, BOSHHMKAIOIIUX IIyTeM IpeoOpa3oBaHUS B KOHTHHEHTAJIbHBIX
YCJIOBUAX MArMAaTHYECKHX M OCAJOUHBIX MTOPOJ HOJ AEHCTBHEM BBIBETPUBAHUA. MHOTHE KOpbI BbIBETPHBaHUS
BO3HMKJIU B pe3yJibTaTe OUOTEHHBIX IPOLIECCOB.

KOHTJIOMEpAT - CLIEMEHTUPOBAHHAs OOJIOMOUHas TOpHAs TOpOJa, COCTOAINas IPEHMYIIECTBEHHO H3 TaJIbKH
pa3HoOro cocTapa; oOpazyeTcs B pe3yJibTaTe pa3MbIBa U IepeoTiokeHus OoJiee qpeBHUX MOPOI.

KOHEUHBIH BOJOEM CTOKA - MOpPE HIIH HeccTOUHOE 03€epo.

KOHCYMEHTBI - BTOPOH U 00J1ee BbICOKHE TPOGOHUYECKUE YPOBHU (CM.) YKOCHCTEMBI: PACTHTEJILHOSIHBIE JKUBOTHBIE,
XHIIHUKY, BTOPHYHBIE XUIITHUKH.

KOHYC BBIHOCA - aKKyMyJIsSITHBHas opMa penbeda B BUIE MOIYKOHYcA; BO3HMKAET HA MecTe KPYTOro IepelioMa
IPOJOJIBHOIO NIPOGhMIIS peKH ¢ KpyToro Ha 0oJiee IOJOTHH, B pe3ybTaTe Hero IIOTOK TepsieT CHIIY U HeCOMbIe UM
TBEP/IbI€ YACTHIIbl HAYMHAIOT OTJIAraThCS.

KpacHOLBeThI - coOupaTelnbHOE Ha3BaHHE OCAJOYHBIX MOPOJ Ppa3IHYHOIO IIPOMCXOMNICHHS, HMEIOIINX
KPAcHOBATYIO OKPACKY 3a CHET COAEPKAIIMXCH B HUX OKHCIIOB XKeJle3a.

Kpebca tmki (UMK TpUKapOOHOBBIX KHCIIOT) - OJIHA M3 CTaaui mpouecca apiXaHus (cM.). CIIOKHbIH 3aMKHYTbIH
KpYyT NpeBpalieHuil, 1o X0y KOTOPBIX MOJIEKYJa TPeXaTOMHOH MHPOBHHOIPAIHOM KUCIIOTHI IIPeBpalllaeTCcs B TPH
MOJIEKYJIBI YIJIEKHUCIIOTO ra3a ¢ BblJIeJIeHHEM OOIBLIOrO KOJIMYECTBAa SHEPTHH.

KpeMHe3eM - IBYOKHCH KpeMHUS.

JIATCHTHBIM - CKPBITHIA, BHEILIHE HE MPOSBIISAOIIMIC.

JUTOPATH - IPHOPEIKHASE YaCTh MOPCKOro JTHA, 3aTOIUIseMas B IIPHJIMB M 0OCHIXaloIasi B OTIIUB.

JIOKOMOULHS - COBOKYITHOCTh KOOPIMHHPOBAHHKIX (COITIaCOBAHHBIX) JBHKEHUH, IPU ITOMOIIM KOTOPBIX XKUBOTHOE
IepeMenaeTcs B IpOCTPaHCTBeE.

Jlotku-BonbkTepphl MOmenb - cucteMa ABYX JU(epeHUHANIbHBIX YPABHEHHH, HCIIOJIb3YEMBbIX ISl MOICITHPOBAHHS
JUHAMHKH YHMCICHHOCTH B HM30JMPOBAaHHOM Iape B3aUMOJCHCTBYIOIIMX MeXay coOod momyinsuui (XHINHHK-
)KEPTBa, Mapa3UT-XO034UH H T.IL.).

MarMa - pacIUIaBICHHAs Macca, MPeHMYIIEeCTBEHHO CHIMKATHOTO COCTaBa, Ooraras pacTBOPCHHBIMH Ta3aMH,
obpasyromasicsi B TITyOMHHBIX 30HaX 3eMJIM M Jaiolias MpH 3acThIBAHMHM MarMaTH4ecKue TOopHble mopoisl. B
ByJIKAHHUECKUX 00J1acTsIX Marma, JOCTHUras 3eMHOM [TOBEPXHOCTH, H3IIMBAETCS B BU/JIE TABHI.

MaKpOMOJIEKyJIa - 6olbllast MOIeKyIa, MOJIeKyJIa IoIuMepa.

MaKPOCKOIIHYECKHH - BHIMMBIH HEBOOPY>KEHHBIM II1a30M, 6€3 IMOMOIIM MUKPOCKOIIA.

MaKpO3BOJIIOLHA - POLECC BOZHUKHOBEHHS TaKCOHOB BBICOKOI'O (Ha/BUJOBOTO) PaHTa.

MapTHPOJIOT - B LIEPKOBHOH JIMTepaType - NEpedeHb CTPaJallblieB U MyYCHHKOB 3a Bepy ¢ OIIUCAHHEM IIePEKUTHIX
HMH [IPECTIeAOBAHHH.

MaTpHUYHAs pelpoIyKLHs - CepHHHOE BOCIIPOH3BeIeHHe 00BEKTOB HA OCHOBE €IMHOr0 00pasiia (IIpUMephl: 1e4aTh
¢ Tunorpadckux ¢opm, CHHTE3 MOJIEKYT OeTka Ha Monekyse Matpuunoit PHK).

MeTa(u3HuKa - pacCyKIeHHS O "JyXOBHBIX MEepBOHAUYANaxX OBITHA", IPUHIHMIHATHHO HEJOCTYIIHBIX YyBCTBEHHOMY
OIBITY (TakHX Kak Aylua, bor u T.11.)

MUTOTHYECKOE BEPETEHO - CUCTEMA LIUTOMIA3MATHYECKUX HUTEH, HATAHYTBIX MEXKAY pa3OILeAIIMMHUCA K TOII0CaM
KJIETKH [IEHTPHOJISAMH (CM.) H HAIIPaBJAIOIIUX JIBHIKEHHE XPOMOCOM B IIpoliecce KJIETOYHOTO JIeJIeHUS.
MBICIIEHHBIH 3KCIIEPUMEHT - opMa TEOPEeTUYECKOrO MOJICIMPOBAHHS IIPOLIECCOB MIIM CUCTEM, HE OCYIIECTBUMBIX
B IaHHBIA MOMEHT IO TEXHUUYESCKUM MM MHBIM IIPHUMHAM.

OOMUraTHBIMH - 00S3aTeNIbHbIH, HETTPEMEHHBIH.

OKHCIHUTEIbHAs aTMocdepa - arMocdepa, B cOCTaBe KOTOPOH HMEIOTCS Ta3bl-OKHCIHTEIH: MOJIEKYIISpHBIH
KHCIIOPOJI, TAJIOTeHbBI U T.IL.



onUroTpodHbIe BOJOEMBI - "MaJOKOPMHBIE" BOJOEMBI, IIPOAYKIHS KOTOPBIX HHU3Ka, B TOM YHCIE 110 NIPHYHHE
HU3KOH KOHIIEHTpAIlud OHOTEeHOB.

OHTOT€HE3 - HHUBUAYAIbHOE pa3BUTHE JXUBOTO OpraHW3Ma, OXBAThIBAaKOIIee BCe U3MEHEHHs, MpeTeplieBaeMble UM
OT MOMEHTa 3apOXKIEHHS 1O OKOHYAHHWS JKH3HH; OHTOTE€HE3 CIEAyeT paccMaTpuBaTb B EIHHCTBE U
B3aHMOOOYCIOBJIEHHOCTH C HCTOPHYECKHM pa3BHTHEM, QHUIIOTeHe30M (CM.).

OTKpBITAs CHCTEMa - TepMOJMHAMHMYECKas CHCTeMa, KOTopas MOxeT OOMEHHBATLCS ¢ OKpyxkKarouei cpemoi
BEIIECTBOM, a TakKKe HHepruedl W HUMIynbcoM. OTKpPBITBIE CHCTEMBI MOIYT HaXOJUTLCH B CTAllHOHAPHBIX
COCTOSIHHSIX, JANIEKUX OT PABHOBECHS.

OCMOTHUYECKOE JaBlieHHe - H30BITOUHOE JaBJIeHHE CO CTOPOHBI PacTBOpa, MPEMSTCTBYIONEE MPOHHKHOBEHHIO
pacTBOPUTENA M3 MeHee KOHIICHTPUPOBAHHBIA pacTBOpa B 0oJiee KOHIEHTPHPOBAHHBIH pPacTBOp uepe3 depe3
P3IENSAIONIKE 3TH JBA PACTBOPA MEPETOPOAKY (MEMOpaHY), HETPOHUYAEMY!IO /11 pACTBOPEHHBIX BEIIECTB.
NaJeOHTOJNOTHUECKYIO JIETOIIUCh - COBOKYIIHOCTh HCKOTA€MBIX OCTATKOB OpPTaHM3MOB H  ClIeOB  HX
KU3HEIECATETbHOCTH.

[IaHKOHTHHEHTAJIbHBIH - paclIpOCTPaHEHHBIH 110 BCEM KOHTHHEHTAM.

napagurma - oObICHEHHE, TEOpHUs, METOJOIOTHS, IIPHHUMAEMble B yayecTBe 0Opa3LlOBbIX, 3aJaf0IIUX TOH B TOH
WA HHOM 0051acTH 3HAHHUS.

NapCUMOHUM IPUHIMUI - IIPABUJIO, COTTIACHO KOTOPOMY W3 &IbT€PHATUBHBIX THIIOTE3, PABHO COTIACYIOLIUXCS C
dakTaMHu, ciefyeT BBIOHpATh caMyl0 MPOCTYIO, BKIIOYAIOUIYI0 MHUHUMAIBHOE YHCIO NPIMO HE IPOBEPAEMBIX
NIPEAIIOTIOKEHUHA,

napaTHuecKHe YTJICHOCHbIE OacceiHbl - OacceliHbl, B YIVICHOCHOH TOIIIE KOTOPBIX TMPHOPEKHO-MOPCKHE
(mapanuyecKne) OTJIOKEHHUS MHOTOKPATHO MepPec/IanBalOTCs ¢ KOHTHHEHTAILHBIMH.

napLyaibHOE JAaBJIEHHE Ta3a (B CMECH) - TO JaBJIEHHE, KOTOPOE UMeJl Obl 3TOT ra3, €clIH Obl OH OJIHH 3aHHMAl BECh
00bEM CMECH.

nacTOUINHAs Ienb - Tpoduueckas Lenb (CM.), KOTOpas HAuMHaeTCs C 3€JIeHOr0 pacTeHHs U HJeT Jaiee K
NacyIIUMCS, PAaCTUTENILHOSIHBIM XKHBOTHBIM (OpraHHU3MaM, IMOEalOIUM PACTeHHsI) U K XUIIHUKAM (OpraHu3Mam,
[I0€IAFOIIMM >KHBOTHBIX).

IUIAH CTPOEHHUS - COBOKYMHOCTb HauOomnee (PyHIaMEHTaNbHBIX XAPAKTEPUCTHK CTPYKTYPbl HEKOTO >KHBOTO
opranu3Ma (Takux, KaK THII CHMMETPHH, HAMIpaBJIeHHe TIEPBUYHOM OCH Tela U T.1I1.).

IUIAHKTOH - COBOKYIIHOCTH OPTraHM3MOB, OOMTAIOIIMX Ha B TOJIIE BOJAbl M IACCHBHO NEPEHOCHMBIX BOJHBIMH
TEYCHHUSIMH.

IJIOCKOCTD IKJIMITHKY - IVIOCKOCTh 3¢MHON OpOUTHI.

IIOTpY KEeHHbIE MAaKPOQUTHI - BOJHBIE BBICIITHE PACTEHHUS, YKOPEHSIOIIHUECSA B JHE BOJOEMOB.

IONYJIALUSA - COBOKYIIHOCTh 0COO€H OIHOIO BHJA HAceJSIOMas ONpPENeIeHHYIO TEPPUTOPHIO H B TOH HJIH HHOH
CTEIIEHH HU30JIMPOBaHHAsA OT APYTUH TAKUX COBOKYITHOCTEH.

IOCTHHYCTpHATLHOE 00MIeCTBO - 0OIIecTBeHHas GopMalius, KOTopas, COTJIaCHO pAAY TeOpHi, IpUIEeT HA CMeHY
KaUTATH3MY U conHanu3My ("HHAycTpHalbHOMY 00iecTBy"). XapakTepu3yeTcs NOJaBIAIONIHUM MIpeodiiaJaHueM
(1o 9/10 HaceneHus) 3aHATHIX B cepe "MPOH3BOACTBA HHGOPMAIHH ", IPEKpalllcHUEM POCTa HAPOJOHACEICHUS U
NEPEOPUEHTAITHEH IKOHOMHUKH HA YIOBJIETBOPEHUE TIPEUMYIIIECTBEHHO KYJIBTYPHBIX MOTPEOHOCTEM.

IPe3yMIIIUHU - IOPUIUUECKUN TepMHH, O3HAYaIONUi Ipu3HaHue (aKTa JOCTOBEpHBIM, MOKa He OyAeT JoKazaHo
oOpaTHoOE.

IPOAYIEHTHI - NEPBbIH TPOPHUECKUH YPOBEHB (CM.) IKOCHUCTEMBIL: 3€JIEHBIE PACTEHHUSA, CO3JAIOIIHE OPraHHuuYeCKOe
BEIIIECTBO.

IIPOJIOBHH - pbIXJbie 00pa30BaHUs, BOZHHKAIOIIUE B PE3yIbTATe TIEPEHOCA U OTJIOKEHUSA BPEMEHHBIMH TIOTOKAMH
IPOAYKTOB BBIBETPHBAHUS.

IBUTBIEBBIE CIIEKTPHI - COBOKYITHOCTh HCKOMACMOH MBUIBIIBI, OTPAXKAKOIIAS COCTAB HEKOH HCKOTIaeMoit (rophbl.
pajHOU30TOIHASL JATHPOBKA - METOJ OIpeAcNeHus aOCOMOTHOrO BO3pacTa [OPHBIX TOPOJ, OCHOBAHHBIW Ha
COOTHOIIEHUH HAYallbHBIX U KOHEYHBIX [IPOJYKTOB AJEPHOTO paciaia onpeAeleHHOro H30Tola.

pacTUTeNIbHAas acCOlMAIIUA - BIIeMEeHTapHas, HepaculeHUMas Jaliee eIMHULA CTPYKTYPhl PACTHTENIbHOTO MIOKPOBA.
peIyLeHThl - TpoUUecKUH YPOBEHb (CM.) SKOCHCTEMbBI, Ha KOTOPOM "MaJajbIMUKU", MOTPeOIAIONNe MEPTBYIO
OpraHHKY.

PEKOHCTPYKIIHS - BOCCTAHOBICHHE Yero-THO0 10 COXPAHUBIIUMCSH OCTATKAM U OTIHCAHHU M.

PEJIUKT - OPTaHU3M, YHACIIEIOBAHHBIN OT IIPEAIIECTBYIOIIMUX 3II0X.

PELICHTHBIC - HBIHE )XKUBYIIHE.



pu3ocdepa - 4acTb MOYBBI, HEITOCPEJICTBEHHO CONPHKACAIOIAACS ¢ KOPHSIMH pacTeHHH W XapaKTepH3YIOIIascs
3HAYHUTEIHHO OOJIBIIKAM CKOIIJIEHHEM MHUKPOOPTaHH3MOB, YeM YAaJIeHHAasi OT KOpHEH.

CUMOHO03 - IITUTEJIBHOE COKUTETHECTBO OPraHU3MOB Pa3HBIX BHIOB, IPHHOCSIIEE HM B3aHMHYIO I10JI3Y.

CHCTEMA (TEpMOJTHHAMHYECKAs) - MAKPOCKOMHYECKOE TEJIO, BbUICTEHHOE W3 OKPYKAIOMIEH cpenbl NpH MOMOITH
NeperopoJoK WiH 060s0ueK (OHH MOTYT OBITh MBICJICHHBIMH, YCIOBHBIMHU), KOTOPOE MOMKHO OXapaKTepH30BaTh
MaKpOCKOIHYECKUMH TIapaMeTpaMH: 00BeMOM, TeMITepaTypoH, TaBICHUEM.

CIIOEBUIIIE - TEIO HU3IIMX PACTEHHUH, HE PACUIIEHEHHOE Ha CTE0ENb U TUCTHS.

COJIHEYHBI BETEp - UCTEUYCHHE TUIA3Mbl COJTHEYHOW KOPOHBI B MEK3BE3JIHOE IPOCTPAHCTBO; HA YPOBHE 3eMJIH
CpPEelHSISl CKOPOCTh YAacTHI[ COMHEUHOTO BeTpa (JIEKTPOHOB H NPOTOHOB) okojJo 400 KM/cek, 4HCIIO YacTHIl -
HECKOJILKO ecATKOB B 1 ¢cM3.

CpaBHHTENbHAsE aHATOMUS - HayKa, W3ydalolas 3aKOHOMEpPHOCTH CTPOCHHS] W pa3BHUTHUS OTAENbHBIX OPraHOB H
CHCTEM OpPTraHOB ITYTEM HX CPAaBHEHUS ¥ JKHBOTHBIX W3 PA3ITHYHBIX CHCTEMATHYECKHX TPYTIIL.

CTOXACTHYECKHH - CIIydalHbIH, UM BEPOSTHOCTHBIN; CTOXACTHUYECKHH IMpOIlecc - Mpollece, XapaKkTep H3MeHeHHs
KOTOPOT0 BO BPEMEHH TOUHO NIPeJCKa3aTh HEBO3MOKHO.

CTPATerus - COCTaBHAs YaCTh BOCHHOTO MCKYCCTBA: "CTPATETHs - HCKYCCTBO BEICHUS BOMHBI, TAKTHKA - HCKYCCTBO
BeZleHHs 0os".

cTpaTH(UKaUs - pasfiesieHHe eIHHOH Macchl BeIleCTBa Ha CIIOH, HMEIOIME pa3lIHYHbIE CBOMcTBa; IpHUMEp -
pacupelleieHHe 110 BEPTHKAIM CIIOEB BOJBI Pa3IMUHOH IIOTHOCTH, 0OYCIIOBIHBAIOLIEEe TenIo0OMEH H JIpyrHe
(H3HYECKHE TIPOTIECCH B MOPSIX U 03€pax.

TakpIp - JHO TMEePHOJUYECKH IEPechIXalollero o3epa B IIYCTHIHHOM 30HE; NPH BHICBIXaHHH IOBEPXHOCTEH JHA
IIOKPBIBACTCS TUIOTHOM TITMHUCTONW KOPKOH, pa3OUTOR TpelllMHaMHU YChIXaHUs Ha MHOTOYTOJIBHUKH,

TAKCOH - JIOCTAaTOYHO OOOCOOJEHHAs TpYNIA JKHBBIX HIH BBIMEDIIHX OpPTaHHU3MOB, CBSI3AHHBIX E€IHHCTBOM
IIPOUCXO0JKNIEHHS, KOTOPOH MOKeT OBITh IIPUCBOEH OIpe/eIEHHBIH TaAKCOHOMHUECKHH paHT (pojd, CeMeHCTBO, Kilace
U T.1.).

TaKTHKA - COCTABHAs 4YacTh BOEHHOI'O HCKYCCTBa: "CTpaTeTHs - HCKYCCTBO BENCHHS BOHHBI, TAKTHKA - HCKYCCTBO
BeeHHs 0os".

TAJIOM - CM. CJIOCBHIIIE.

TEOpHUS - YCTOSABIUAACS CHCTEMa B3IUIAJOB II0 HEKOEMY HAYYHOMY BOIIPOCY, KOTOPYIO pa3feiiseT CyIIecTBEHHAs
JIOJISL CIISIHATIUCTOB, H3YYAIOLTHX 3TOT BOIIPOC.

TEIIopoa - mo pacmpocrpaHeHHbM B XVIII - Hawane XIX Bexa mpeacTaBIeHUsIM, HEBECOMas Marepus,
IIPHCYTCTBYIOIIASA B KAXKJIOM Telle U ABIISIONIAsICS MPUUYHHON TETUTOBBIX SIBJICHUH.

TOXECTBO - OTHOLUEHUS Mek Ay 00beKTaMH (IIpeaMEeTaMHU PeallbHOCTH, BOCIIPUSITHS, MBICIIH ), pacCMaTpHUBAaeMbIMH
KaK "0JIHO U TO xe"; "NpeNenbHbI" cyyail OTHOIICHHS paBEHCTRA.

TPUBHAIBHBIH - OOBIYHBIN, TUIIEHHBIN CBEXXECTH H OPUTHHATLHOCTH.

TPHUILIOWIHBIH - 001a a0l TPOHHBEIM HA0OPOM XPOMOCOM.

Tpodudeckas (IIHILIEBas) LENb - IePEHOC PHEPTUH B IKOCUCTEME OT €€ UCTOUYHHKA - PAaCTeHHH - Uepe3 psijl JKUBBIX
OpPTaHU3MOB, NPOUCXOASIINN MTyTEM NOCJAHUS OJAHUX OPraHU3MOB JIPYTHMH.

(dhaKyIbTaTUBHBIN - BO3MOXKHBIH, HE0OS3aTeTbHBIH.

dbeppoMarHeTK - BeLIeCTBO, o0Iaaolee caMOIIPOM3BOJILHOW HaMarHUYeHHOCThIO Oarojaps ¢deppoMarHuTHOH
YIIOPSIAOYEHHOCTH B PACNONOKEHUH €TI0 €r0 aTOMHBIX MArHHTHBIX MOMEHTOB.

(uioreHes - UCTOPUYECKOE PA3BUTHE OPraHH3MOB, HIIM SBOJIFOLMSI OPraHUYECKOro MHpa; (pHIIOreHe3 CleayeT
paccMaTpuBaTh B €TMHCTBE U B3aUMOOOYCIIOBICHHOCTH ¢ HHUBUAYAILHOE PA3BUTHEM, OHTOTEHE30M (CM.).
dbunoreHeTuyeckoe IpeBO {pPOJOCIOBHOE ApPEBO) - H300pakKeHHEe pPOJICTBEHHBIX OTHOIUSHWH BHYTpH 000
TaKCOHOMUYECKOHW TpYIIIBl OPraHM3MOB WJIH BCErO OpraHMYecKOro MHpa B BHJE AEpeBa, B OCHOBAHHH KOTOPOTO
HaXOJATCS IPEAKOBBIE POPMBI, @ HA PA3BETBIICHUSIX CTBOJA - TOTOMKH.

(PUTOTUTAHKTOH - COBOKYITHOCTH PACTHUTENIBHBIX TUIAHKTOHHEBIX (CM.) OpraHu3MOB.

dbuTtodarus - muTaHUe pacCTUTEIHLHEIMUA KOPMaMH.

(opManus - KOMIUIEKC TOPHBIX IOPOJA, COBMECTHOE 3ajleraHHe KOTOPBIX OOYCJIOBICHO OOIIHOCTBIO YCIOBHI
obpa3oBaHHsl.

doTHyeckas 30HA - YYACTKH OKOCHCTEMBI, CTEMEHb OCBENIEHHOCTH KOTOPBHIX II03BOISET HATH IIpolleccaM
dorocuHTE3A.



dbotoaBToTpodsl (PoToTpodbl) - OpPraHU3MBI, CIOCOOHBIE CAMOCTOATEIBHO CHHTE3MPOBATH OpraHHYECKHe
BEIllECTBA U3 HEOPraHUYECKHUX, HCIIOIIB3YS SHEPIUIO cOoNHIA. PacTenus, iaHo0aKTepUH U 4acTh OaKTepuH.
doToaucconManys BOAB! - pa3lioKeHHe MOJEKYJIBl BOABI HAa CBOOOJHBIH KHCIOPOI H CBOOOIHBIH BOJOPOJ IIpH
TIOMOIIIH SHEPIrHH KBAHTOB CBeTa ((POTOHOB).

doToTaKCHC - JABHIKEHHE CBOOOJHO MEepeMEelIalolIUXcss OpraHW3MOB, BBI3BAHHOE OJHOCTOPOHHHM CBETOBBIM
pa3ipaKuTeneM.

XEMOaBTOTPOPBEI (XeMOTPO(BI) - OpraHU3Mbl, CIOCOOHBIE CaMOCTOSTENBHO CHHTE3HPOBATh OpraHHYECKHE
BEIIECTBA U3 HEOPraHHMYECKHX, MCMOJIb3YS SHEPTHIO OKHCIHTEIbHO-BOCCTAHOBHTENBHBIX XHMHYECKHX PEAKI[HH.
YacTb OakTepHi.

[IEHTPHOJIb - MTOCTOSIHHBIE CTPYKTYPBI BCEX XKUBOTHBIX M HEKOTOPBIX PACTHTEIBHBIX KIETOK, OCHOBHAS YacTh TaK
Ha3bIBAEMOI0 KJIETOYHOIO LIEHTPA; YHACTBYIOT B MHTOTHYECKOM JCTICHHH KIIETKH.

[IUKJIOH - KpyITHOMAacIITaOHbIH aTMocdepHBIi BUXPh BO BHETPOITHUYECKHX IIHPOTaX, PaJHycOM B HECKOJIBKO COTE€H
WJIH ThICSY KHJIIOMETPOB, C IOHMKEHHBIM JIaBIICHHEM B [IEHTPE U ¢ NpeodaiaHiueM 00TadHOH MOTO/IbI B OCaIKOB.
MIHPOTHAas KJIUMaTHYecKasi 30HATbHOCTD - 3aKOHOMEPHOE pacipeAelIeHHe 10 MOBEPXHOCTH I1JIaHeThl TaH madTHO-
KIMMAaTHYECKUX IIOSCOB, BO3HHKAOLLEE BCBA3H € 3KBATOPUAIBHO-IIONIS PHBIM TEMIIEPATYPHBIM TPATHEHTOM (CM.).
[Ipeaunrepa ypaBHEHHE - OCHOBHOE YPABHEHHE KBAHTOBOM MEXAHHMKH; IIO3BOJISET OIPEJCIHTb BO3MOXKHBIC
COCTOSIHHS CHCTEMBI, a TaK)Ke H3MEHEHHS COCTOSSHHS BO BPEMEHH.

IBANOPUTH] - XUMHYECKHE OCAJKH, BbIIaJatOIKe Ha JHO 0acceHHOB B pe3yJibTaTe MEPECHILeHUs pacTBOPOB: COIH
M HEKOTOPbIe BUB! H3BECTHSAKOB.

3BTPOGHBIE BOAOEMBI - "KOPMHBIE" BOJIOEMBI, TPOAYKIIHS KOTOPHIX IIPEBBIIAET €€ MOTpedIeHHe KOHCYMEHTaMH, B
TOM YHCJIE 10 IPUYMHE BBICOKOH KOHIIEHTpalluui OHOTEHOB.

SBTPO(HKALUSA - YBEIHUEHHE COJEpXAHHA OPraHHUYECKOr0 BEIECTBA B BOAOEME; MPH 3arpA3HEHHH BOJOCMA
OpPraHUKOH yMEHbINACTCA KOJIMYECTBO PACTBOPEHHOIO B BOJIE KUCIIOPO/1a, PACXOYIOIIErOCs Ha €€ OKUCIICHHE.
9KBaTOPHATBHO-TIOJIIPHBIH TeMIEpaTypHBIH IpaJHeHT - pa3HHIlA TeMIEepaTyp B SKBATOPHAIBHBIX H IOJSPHBIX
005acTsaX, BO3HHKaIOUlas IO IPHYHHE TOro, YTO JIyuyd IEHTPAlTbHOTO CBETHJA IaJal0T Ha IHIapooOpasHylo
IIOBEPXHOCTH IJIAHETHI [IO]] pa3HbIMH YTIIaMH.

SKBHBAJICHTHBIN - pABHOCUIILHBIH, pABHOIIEHHBIH, PABHO3HAYHBIN, 3aMEHSIOITHH YTO-THOO.

9K30TEHHBIH - BHEUTHETO IPOUCX0IK/ICHHS, BEI3BAaHHBIH BHEIIHUMH [TPUYHHAMH.

9K30THYECKHH - CBOHMCTBEHHBIH OTAATICHHBIM (HAIIPHMEp, FOKHBIM WJIH BOCTOYHBIM) CTpaHaM M B CHILy 3TOrO
KaXCyIIHHCS MIPUUY/UTHBBIM U YAUBHTEIEHBIM.,

SKCIIAHCHSA - paclIHpeHHe cdepbl BIMSHHS TOCYJApCTBA MM HEKOH MOJHTHYECKOH TIpYNIIHPOBKH,
OCYLIECTBISIEMOE KaK SKOHOMHYECKUMH METOJaMH (Hallp., BBIBO3 KallUTalla), Tak H BHEAKOHOMHYECKHUMHU (HAIp.,
BOOPY>KECHHBIH 3aXBaT TCPPUTOPUH, TUINIOMATHUECKOE TaBIIeHHE).

SMITHPHUYECKHH - OCHOBAHHBIX HA HEMOCPEICTBEHHOM, YyBCTBEHHOM, OTIbITE.

9HJIOT€HHBIH - BHYTPEHHETO IIPOUCX0XK/IEHHS, BEI3BAHHBIH BHYTPEHHUMY IPHYHHAMH.

SHJIOCIIEPM - 3amacaolas TKaHb B ceMeHaX pacTeHHH.

SHTOMODHUIHUS - TPUCIOCOOICHHOCTE IIBETKOB PACTEHUH K OIIBUICHHIO IIPU [TOMOIIH HACEKOMBIX.

SMU(UTHI - PACTEHHS, MOCEISIOUIMECS HA APYTUX PACTEHHAX, HO HE SBISIOLIMECS MAPA3HTAMM ¥ HCMOIb3YIOLIHE
3TH pPacTEeHU JIMIIb KaK MECTO IIPHKPEILICHUS.

3PO3HS - IPOLIECC pa3pyIleHHs TOPHBIX MOPOJI, CKIAAbIBAIOLIHHCS U3 MEXaHHUECKOT0 pa3MbIBaHUS U XHMHUYECKOTO
PacTBOPEHHS.

apemMepsl - pacTeHUsl ¢ 04eHb KOPOTKHM MepHOJOM BereTalWH, [IpOBOJAALIME OOJIBIIYIO YacTh IOAa B JIATEHTHOM
COCTOSIHHH.

CHOBapB Ha3BaHUH KHWBBIX H HCKOTIaeMBIX OpraHu3MoB

3uauok N o3HavaeT BEIMEpIIIHE IPYIIIHL.

aBcTpanuiickue crpaycel (Casuariformes) - OTpsa HeleTaloIUX OeCKUJIEBBIX ITHIl, OrpPaHUYECHHBIH
AscTpanuiickoii 30oreorpadudeckoi 06macTei0. MHOIICH-HBIHE.

aBcTpanmonutek (Australopithecus) N - naubonee pannuit pon cemeitctea mone#dt (Hominidae). [lnroreH-panHui
wieticronien Boctounoit u FOxHoN Adpukh.

akaHTocTtera (Acanthostega) N - oJTHH U3 JpeBHEHITHX pooB aM(uOHii-1abupuHTOI0HTOB. JleBoH [ peryianiny.



akpuTapxu N - coOupareinpbHOE Ha3BaHHE I HCKOMAEMbIX OJHOKJIETOUHBIX BOJAOPOCIEH €O CTOMKOM, HO
HEMHHEpaJIH30BaHHOM 0060m0uKoii. [IpoTepo3oii-maneoreH.

akyJiel (Selachomorpha) - moaknacce xpsieBsix poid. KapboH-HbIHe.

aMMOHUTHI (Ammonoidea) N - moaKIacC roJI0BOHOIHX MOJITKOCKOB. JI€BOH-MET,

AMHHOTHI - BBICIIHE MMO3BOHOYHBIE (PENTUIIHH, NITHIBI H MIEKOIMHTAIOIIHE), TIPHCIOCOOUBIIIHECS K PAa3BHTHUIO Ha
CylIe.

amuouy, 3eMHOBoJHBIE (Amphibia) - Haubonee NMPUMHUTHBHBINA KJIace MO3BOHOYHBIX-TETPAIOA, COUCTAIONIHH
IPU3HAKH HA3EeMHOM OpraHu3auud (MATUIANIAs KOHEYHOCTb) ¢ (U3MOMOrMYECKUMHE OCOOCHHOCTSAMH BOTHBIX
’KUBOTHBIX (pa3sMHO)XK€HHE UKPUHKaMH, xabepHoe AbIXaHHe TUUMHOK H IIp.). J|eBOH-HBIHE.

aHaIICHBI - PEITUITHH, HCXOHO HE HMEIONNE BUCOUHBIX BIIQJMH B KPBIILE Yepera.

AQHAMHHUH - HU3IIHE MTO3BOHOUHBIE (0eCUeImOCTHbIE, PbIObl U aMPuOuH), "IPUKOBaAHHbBIE K BOJE".

aHKHII03aBphl, TMaHUWUpHBIe JHHO3aBphl (Ankylosauria) N - MmOJOTpS] 4YETBEPOHOIHX PACTHTEIHHOATHBIX
JIMHO3aBPOB OTp4Jla ITHUETA30BbIX. Mell.

anoManakapuc (Anomalocaris) N - pol KpYyNHBIX MOPCKHX YICHHCTOHOTHMX HEACHOTO CHCTEMATHYEeCKOTro
nosioxxeHus. KeMOpuid.

AHTWIOMbL - COOHMpaTenbHOE HAa3BaHHE IIOJIOPOTHX TMAPHOKOIBITHLIX, HMMEIONIAX CPaBHUTENLHO HeOONbIINe
pa3Mepsl 1 JIETKOe CI0XEHHE.

aHTpako3aspel (Anthracosauria) N - oTpsa am@uduii, 0T KOTOporo BedyT CBOE IMPOMCXOXKACHHE PENTHIIHH.
KapboH-riepms.

apaykapun (Araucariaceae) - ApeBHEMIee CEMEHWCTBO HbIHE YXHBYIIMX XBOWHbBIX. TpHac-HbiHE, COBPEMEHHbIC
pacripocTpadenbl B KOHON AMeprKe U ABCTpaTHICKON 00JIacTH.

aptpoaupsl (Arthrodira) N - moakace maHMpHBIX peIO-11akoaepM. CHITyp-I€BOH.

apxebakrepuu (Archaebacteria) - Haubosee apxan4Hbli U3 THIIOB IPOKAPHOT; OT DOJIee MPOBHHYTHIX GaKTepHi
(Eubacteria) oTiimyaioTcs CTpOCHHEM KJIETOYHOIR CTEHKH U CTPYKTYpPOH reHoma. XeMoaBTOTpo(bl, obuTtaronme B
Pa3IUYHBIX JKCTPEMAIbHBIX MECTOOOMTAHHMAX (B OKEAHCKHX INIyOWHAx OJIW3 MOJBOAHBIX BYJIKAHOB, B FOpAYHX
UCTOYHHUKAX H T.IL.).

apxeontepHkc (Archaecopteryx) N - eAHHCTBEHHBIH NPEICTAaBUTENb [TOIKIIACCA AUICPOITHIT (II0 CYTH JIeNIa -IIPOCTO
MeJKHH ollepeHHbIH NuHO3aBpHK). [lo3 s ropa EBponbl.

apXeOoIHaThl - paHHeKeMOpHiickue MpUKpeIlieHHble (UIBTPATOPHl, KOTOPBIX paHee BBIACISIN B OTJCIbHBIH THII
(Archaeocyatha), HO HBIHE BKIIOUAIOT B cOCTaB Iy0OK, IIPHYEM pa3HbIX HX Tpynil. CUHTAIHCh BHIMEPLIMMH B
cepennHe KeMOpPHA, HO HEeJAaBHO ObLT OTKPLIT COBPEMEHHbIH mpeAcTaBuTelb (Vacletia, roro-3anaanas Ianuduka).
apXxo3aBphl - MOJKJIAcC PENTHIMH, BKIIIOUYarOUIMii Hauboliee BHICOKOPA3BUTBHIX MpEJCTABHTENEH 3TOro Kiacca
(IMHO3aBPOB M IITePO3aBPOB), H JaBIIHH Hayano NTHIAM. HelHe XUBYIIHe NIPEJICTaBUTENH - KPOKOIMIIBL. [lepMb-
HbIHE, PacI[BET B ME3030€.

aCKOMHUIIETH (Ascomyceta) - KJ1acc BBICIITNX IpHOOB.

acuuauu (Ascidiae) - kmace U3 tina obonoynukoB (Tunicata); 060704HHKOB THOO CUHTAIOT CAMOCTOSTEIHHBIM
THIIOM, JTHOO BKJTFOYAKOT B THIT XOPJIOBBIX. B HCKOIIAEMOM COCTOSIHUH He HAlJICHBI.

0abouku (Lepidoptera) - oTpsaa HACEKOMbIX € TIOJHbBIM MpeBpameHueM. IOpa-HblHe.

6anruessle (Bangiophyceae) - caMblit apxaluHbIi KI1ace KpacHbIX Bojopociel. [Ipotepo3oii-HbiHe.

Oarpaxo3aBpsl N - cOopHas rpyImia, B KOTOPYIO BKJIIOUAIOT HU3IIHX TETParno, COYeTarOIUX TPU3HAKH aM(bUOUH u
pentunuit. Kapbou-nepms.

Oaypy3yxuu (Baurusuchidae) N - ceMelcTBO Ha3eMHBIX KPOKOJIUIIOB, JolieH EBpombl.

Oeremotbl (Hyppopotamidae) - ceMelCTBO MICKOMHTAIOIUX HOJOTPA/IA HEXBAUHBIX TTAPHOKOMbBITHLIX. MHOILIEH-
HBIHE.

OenemuuTh! (Belemnitida) N - oTpsia klacca roloBOHOTHX MOJLTIOCKOB. KapOoH-men.

OenneTuts! (Bennetitales) N - mopaa0K rooceMeHHbIX Ki1acca CaroBHUKOB. Tpuac-Men.

6eckmiieBble NTHIBI (Ratitae) - HAAOTPAA NTHII, BKIIOYAIONTHH KpYIIHbIE HeleTaronie (OpMbl, THIIEHHbIE KA
[PYJIUHBI B UMEIOIIHE pelylIHpOBaHHbIE TepeHHe KOHEYHOCTH. [laneoren-unine.

OccuenmtocTHRle (Agnatha) - npeBHeHmHE Kiace MTO3BOHOYHBIX, OT KOTOPOTO HBIHE COXPAHWIHCH JTHIND
IpeICTaBAUTEITH TTOJKIACCa KPYIJIOPOTHIX (MHHOTH). OpAOBHK-HbIHE.

6opruenuar! (Borhyaenidae) N - ceMelCTBO XHIIHBIX I0KHOAMEPHKAHCKHX CYMYATRIX. JOLEH-TUTHOTICH.
Opaxuonoasl (Brachiopoda) - THI BTOpPHYHOPOTHIX 0ECHIO3BOHOYHBIX; HMEIOT JBYCTBOPYATYIO PAKOBHHY H IO
BHEIIIHeMY OOJIHKY CXOJHBI ¢ IBYCTBOpPUYATBIMU MoJuTFOcKaMu. KeMOpHuii-HbIHE, pacliBeT B I€BOHE.



oponenocisl (Dasypodidae) - ceMelcTBO MIIEKOMHTAIONIUX OTpsija HernoidHo3yObIX. HOkHass AmepHKa, 30IeH-
HEIHE.

or1ku (Bovinae) - moaceMeRCcTBO MapHOKOIIBITHBIX CEMEHCTBA MTONIOPOTrUX. MHUOIIEH-HBIHE.

BesbBuuHs (Welwitschia) - romocemennoe, QopMupyommee OTAEIbHbIM MOPSATOK Kiacca THeTOBbIX. [IycTbiHM
10)KHOH AQPHKH; B HCKOTIaéMOM COCTOSIHHH HEHU3BECTHO.

BeHTOOHOHTHI N - coOHpaTe/IbHOE Ha3BaHUE KPYITHOPa3MePHBIX 0€CCKENETHBIX OPTaHH3MOB MO3AHETO JOKeMOPHSL.
Ben.

BeHpoteHud (Vendotenia) N - 1TEHTOBHAHbBIE MAKPOCKOMMYECKHE BOJOPOCITH HEACHOrO CHCTEMATHUYECKOro
ronoXkeHua. Bena.

BepOmroaxu (Raphidioptera) - oTpsin HACEKOMBIX ¢ ITOJIHBIM NpeBpallieHHeM. [lepMb-HBIHE, paclBET B IOpe.
BepOmobl (Camelidae) - cemeitcTBO moAOTPAAA MO30ICHOTUX (0TS HEMTAPHOKOMBITHBIX). OJIMrOLEH - HbIHE.
BecHAHKH (Plecoptera) - oTps HACEKOMBIX ¢ HETIOJIHBIM MPEBpallleHHEM U BOAHBIMH THYHHKAMH. [lepMb-HEIHE.
BHYTPEHHEPAKOBHHHbIE TOTOBOHOTHE - FOJIOBOHOTHE, PAKOBHHA KOTOPBIX CKpPbITa TIOJ] MAaHTHEH U B TOH WM HHOH
CTETIEHH pellylIHpOBaHa: OEIEMHHUTHI U TIOYTH BCE COBPEMEHHBIE TIPEICTABHTEITH Klacca.

BOJIOPOCIH - coOUpaTelbHOE Ha3BaHHE JUIS BCEX TUIOB aBTOTPOGMHBIX HU3IIMX pPacTeHUH, OOMUTAIOIIMX, Kak
ITPaBUIIO, B BOJIHOM Cpeae.

BOJIbLIHEBBIE ( Voltziaceae) N - ceMelicTBO XBOHUHEIX. [lepMb-MeT.

BTOpU4HOpOThIe (Deuterostomia) - 0AHO U3 ABYX OCHOBHBIX IOJpa3felieHUH >UBOTHOTO uapcTBa (Metazoa), y
IpeACTaBUTENeH KOTOPOTO B OHTOIEHE3€ IPOMCXOJMUT 3aMbIKaHME PTa 3apoibllla U BO3HHKHOBEHHE POTOBOIO
OTBEPCTHS B3POCIIOrO )KHBOTHOTO Ha HHOM MECTE.

BBICIIIHE TPBI3YHHI - cCOOMpaTeIhbHOe Ha3BaHUE BCEX IPHI3YHOB KpoMe KaBHOMOPGOB (cM. ). DOIeH-HBIHE.

BEICIIKE pacTeHus (Embryophyta) - MHOrOKIIETOUHBIE HAa3e¢MHBIE WM BTOPHUYHOBOAHBIE PACTEHHUS, TENO KOTOPHIX
HUMEET CJIOKHO AU(PDHEPEeHIIHPOBAHHBIE CHCTEMbI OpraHOB U TKaHei. Jlenarcs Ha MOX00Opa3HbIX H COCYAUCTbIC
pactenus. CUyp-HBIHE.

rajgpo3aBpbl, YTKOHOchle auHo3aBpbl (Hadrosauria) N - momoTpsini pacTHTENHHOSIHBIX IJUHO3aBPOB OTpAna
NITUIlETa30BbIX. FOpa-mel.

rajamonuHorenuy (Gallucinogenia) N - pon Mmopekux o6omoa. KemGpuii.

ranou 16! (Ganoidomorpha) - HamOTPA HU3LIMX JTyyenephiX pei0. [lepMb-HBIHE, paclBET B IOpE.

rartepus  (Sphenodon punctatus) - €IHHCTBEHHBIH COBpPEMEHHBIH IIpPEeICTABUTENb PENTWIMH OTpdaa
KJIIOBOTOJIOBBIX; JHACMHUK HoBOH 3ensaHaun.

rueHoBbie (Hyaenidae) - ceMEHCTBO MIICKOMUTAIOIIHX OTPAAA XUIIHbIX. MHOIEH-HbIHE.

ruakro (Ginkgo biloba) - eaMHCTBEHHBIM COBpEMEHHBIN IMPENCTABHTENb [OJOCEMEHHBIX KIIacca TMHKIOBBIX. B
najeoreHe U HeoreHe OBUT ITHPOKO PacHpoCTpaHEH 110 BCEMY BOCTOYHOMY IMOJIYIIApHIO, HbIHE - d3HACMHUK Kuras
(coxpaHWIICS JIHIIb KaK CBALIEHHOE ACPEBO B Oy IIHHCKIX MOHACTBIPAX).

rubkroseie (Ginkgopsida) - Kiacc rojoceMeHHBIX, MPEJCTABUTENIH KOTOPOro OTIMYAlOTCA BECPOBHIHBIMHU JIBY-
WJIH MHOTOJIOMIACTHRIMH JUCThAMH. KapOoH-HbIHE, paciBeT B Iope (B OCHOBHOM - B YMEpeHHOH 30He CEeBEpHOTO
[IOJIyIIapUs ).

runinapuod (Hypparion) N - pon HeGonbuimx Tpexmanbix jomanei. MuoneH-mmHoneH CeBepHOH AMEpPHKH,
EBpazuu u AQpukH.

rnuntonoHThl (Gliptodontidae) - cemelcTBO MIIEKOMUTAIOIIMX OTPAAA HEMOIHO3YOBIX. DOIEH-IEHCTOICH
FOxxHOM AMEpHKH.

rnoccontepuesbie (Glossoptridiales) N - mopsmox JMCTONaAHBIX TMHKIOBBIX. KapOoH-TpHac, B OCHOBHOM
KOHTHHEHTHI FOkHOTO Moy mapus.

rinoccontepucoBas ¢puaopa N - ¢ropa ¢ TOMUHHPOBAHHEM TITIOCCONTEPUEBBIX, CYIECTBOBaBIas Ha HOIKHBIX
KOHTHUHEHTaxX BO BpeMsl oneleHeHuH ["onBansl. [To3nuuil kapOoH-TIepMb.

ruetoBeie (Gnetopsida) - kmace u3 Tuma romoceMeHHbIX. FOpa-HblHe, pacIBET B MeETy.

rHeTyM (Gnetum) - OHH U3 TPEX COBPEMEHHBIX POJIOB THETOBBIX; PACIIPOCTPAaHEH B TPOIHKAX.

ronoBoHorue (Cephalopoda) - HaubGonee BEICOKOOPraHH30BaHHBIH Kilacc U3 THIIA MOJITIOCKOB. KeMOpuit-HbIHE.
roiroceMeHHble (Gymnospermae) - THI CEMEHHBIX pacTeHHH. IlpencTamBieH HCKIIOUHTENBHO JPEBECHBIMH
HazeMHbIMH (opMaMu. OOBENUHAET XBONHBIC, THHKIOBBIE, CArOBHUKH, THETOBBIE H PAJ HUCKOMAEMbIX TPYIII.
JleBOH-HBIHE, paclBET B ME3030€.

romuHuapl  (Hominidae) - ceMelcTBO BBICIIMX NpPUMAaTOB, BKIIOUaromlee 1Ba poja: joad (Homo) u
aBCTPATOIUTEKU.



roprouoncuas! (Gorgonopsida) N - oTpsi XHITHBIX "3Bep03yObIX siepoB-Tepancu. [lepms.

rpubs! (Mycota) - apcTBO 3yKapHOT, 00beIHHSIONIEE HEMIOABIKHEIE reTepOTPOdHBIE OPraHU3MBIL, CPEIH KOTOPBIX
€CTh U apa3HThl, U calpodUThl, H CHMOMOHTEL. JlokeMOpuii - HbIHE.

rpwutoHoBbie  (Gryllones) - rpynma OTpsiioB HAaceKOMBIX € HEMOJIHBIM —IIPEBPAIICHHEM, POACTBEHHbBIX
IpSIMOKPBITEIM. KapOoH - HbIHe.

ryOku (Spongia) - THII HH3IIHX )UBOTHBIX, HE UMEIOIIHUX CTa0OHIBbHOH KileTouHOH muddepenunposku. KemOpuii-
HBIHE,

nsosgkobinaiue (Dipnoi) - HAAOTPAM HH3IIHX KOCTHBIX pbIO (Jromactenepbix). JICBOH-HBIHE; TPH COBPEMEHHBIX
poaa sHAeMHYHB! IU1d AQpukH, FOKHOM AMEpHKH H ABCTpalluu.

nBykpoLible (Diptera) - oTpsa HACEKOMBIX ¢ TIOTHBIM IIpeBpallieHueM. TpHac-HbIHE.

nBynapHoHorue MHOroHoxku (Diplopoda) - kitace Ha3eMHbIX YITCHHCTOHOTHX. JIEBOH-HBIHE.

neycTBopuatsle (Bivalvia) - kmace Tuna MommockoB. KemOpHii-uoine.

JUATICUIBI - PENTHIHHA, HMEIOIIHE JBE I1apbl BUCOYHBIX BIAAMH B KPBIIIE YEpEena.

nuatoMen (Diatomeae) - THI OJHOKIETOYHBIX BOJOpOCTel, HMEIOITHX KpeMHHHopraHudyeckuif maHnups. HOpa-
HBTHE,

nuarpumsl (Diatrimae) N - OTpsi TrHTAHTCKUX XHIIHBIX HEJETAIOIINX NTHIT HAOTPAA )KYPaBIeOOPa3HbIX. JOIEH
EBpornel u CeBepHOit AMEPHKH.

nukuHconus (Dikinsonia) N - poa 1ByCTOpOHHE-CUMMETPHYHBIX BeHI00OHOHTORB. BeH.

nuktroHeBpUIbl (Dictyoneurida) N - oTpsn HaceKOMBIX ¢ HETOTHBIM IpeBpalieHueM. KapOoH-niepMs.

nuHuxTHC (Dinichtys) N - pon maHmupHbIX phIO, OTHH H3 CaMbIX KPYIHBIX HX MpeACTaBHTEICH. JIeBOH.

nuHo3aBpel (Dinosauria) N - 1Ba oTpsAAa, K KOTOPLIM MpHHAAIEXKAT HauboIee KPYIMHBIE H BRICOKOOPTaHH30BaHHBIE
pENTHIINH [TOJIKIIAacca apXo3aBpoB. TpHac-Men.

qunporomnouthl  (Diprotodontidae) N - ceMeWCTBO KpYIHHBIX TPaBOSIHBIX CYMYarhiXx. MHUOICH-TUTHOIEH
ABCTpaHH.

nuiuHOnoHTH (Dicynodontida) N - oTpsia pacTHTEpbHOAIHBIX "3Bep03yObIX siiepoB”-Tepancu. [lepMb-TpHac.
JO’K/IEBble YepBH - coOMpaTelbHOE Ha3BaHHE HECKONBKHX CEMEHCTB IOYBOOOHTAIOIIUX KOTHUATHIX 4epBed H3
Knacca ManomeTuHKOBbIX (Oligochaeta). B uckomaeMoM COCTOSHMM HEH3BECTHBI HO 1O KOCBEHHBIM MPH3HAKAM
(cnenpl peITHS) - C OPAOBHKA.

npesecHblit  maukooOpas (Eretizon dorzatum) - eAMHCTBEHHBIH IIpeACTABUTENh KABHUMOPQHHBIX TI'PBI3YHOB,
pacpocTpaHeHHBIH 3a npenenamu FOxnoi Amepuku (CeBepHas AMepHKa).

eHoTbl (Procyonidae) - cemMelCTBO MIICKOITUTAIOUIHX OTPAAA XHIMHBIX. ONHIOIEH-HbIHE.

xBaunble (Ruminantia) - TOTOTPAA MIEKOIHUTAIOIIUX OTPsiAa HAPHOKOIBITHRIX, 0OBETHHAIOUUH OneHeH, ObIKOB,
aHTUJION U XHpadoOB. DOLEH-HBIHE.

KUBOTHBIE (Metazoa) - OIHO U3 IAPCTB OPraHHYECKOr0 MHPA, OOBLEIHHAIOUIEE TOJBHXKHBIE MHOTOKIETOYHbIE
OpPraHH3MBI € TeTePOTPOGHBIM THTAHHEM.

xupadsl (Giraffidae) - ceMelcTBO TAPHOKOMBITHRIX MIIEKOMUTAIOIIHUX. MHUOIIEH-HEIHE.

xykH (Coleoptera) - OTps HACEKOMBIX C ITOTHBIMH ITpeBpalieHueM. IlepMb-HEIHE.

ypaBieoOpasubie (Gruiformes) - HAQOTPA NMTHI[, MHOTOKPATHO JABABIININ KPYMHBIX HEJICTAOIIMX XHIIHHKOB
(nuatpumel, opopakockl). JoleH-HBIHE.

3aBpoMop(bl (Sauromorpha) - omHa U3 JBYX OCHOBHBIX HBOMIOIHOHHBIX JTHHHH aMHHOT, O0beIHHAIOLIAs
JUANCH/IHBIX, QHATMICUIHBIX U 3BPHAIICHAHBIX PENTHITHH U IITHII.

3aBponoas! (Sauropoda) N - moAoTpsia AUIepOTa30BBIX AUHO3aBPOB, 0OBEIHHSIOUMH TUTAHTCKHE YETBEPOHOTHE
pactutenbHOAHbIEe hopMmbl. Tpuac-mern.

"3Bepoobpaznble Aumepsl” (Synapsida) N - moaknacc penTHIHM, JaBiIni Havano MiekonuTarormuM. KapboH-Tpuac.
3esieHble  BoaopociH (Chlorophyta) - THI pacTHTENBHOTO IIApCTBa, IIPENCTABICHHBIH OJHOKJICTOYHBIMH,
KOJIOHHAIIbHBIMH, H MOTOTKaHEBLIMH opMaMu. JJokeMOpUii-HbIHE.

3eJieHbIMH pacTeHussMH (Metaphyta)

3Mel (Serpentes) - MOAOTPS AUATICHIHBIX PENTHINH (CHTHFHO CIEIHATH3UPOBAHHAS I'pyMIia Alepul). Men-HbHe.
30J10THCTBIE  Bojopociu (Chrysophyta) - THII pacTHTENBHOIO HApCTBa, INPEACTABICHHBIM OJHOKIETOYHBIMHU,
KOJIOHHUAJIbHBIMH U MOTOTKaHEBBIMHU hopMamH. KeMOpHi-HbIHE.

uryaHononsl (Iguanodontidae) N - ceMmelcTBO OHNENANbHBIX PACTUTENBHOSHABIX JMHO3ABPOB OTpsAa
[ITHLETA30BbIX. PaHHHH MeTT.



H3BECTKOBEIE BOJIOPOCIIH - COOMpaTeIbHOE Ha3BaHHE MaKpOCKOIHYECKHX BOJOPOCIeH (B OCHOBHOM - KPacHBIX),
YbH TaUIOMBl HMEIOT HM3BECTKOBBIE BKJIIOUEHHS M OTTOIO XOPOLIO COXPaHSIOTCH B HCKONIAEMOM COCTOSHHH.
Kemb6puii-Huine.

unapuxkotepud (Indricotheriidae) N - cemelcTBO rHraHTCKux O€3pOrHxX HOCOPOroB (OTPSAJ] HEMAPHOKOIIBLITHBIE).
Osurorties.

uHonepams! (Inoceramidae) N - ceMeHcCTBO KpYIHBIX, pa3MepoOM JI0 MeTpa, IBYCTBOPUATHIX MOIMOCKOB. HOpa-
MeIL

uH}ysopun (Infusoria) - krace u3 Tuna mpocteiuux. B HckomaeMoM COCTOSHHH HEH3BECTHBI.

UXTHO3aBpbl, poidoseps! (Ichtyosauria) N - oTpsn MOpCKHX pbIO000Opa3HBIX PENTHIHH TMOIKJIacca 3BPHAIICHI.
Tpuac-men.

uxtuoctera (Ichtyostega) N - onuH U3 npeBHeHIINX pOaOB aMPuOuii-1abupuHTONOHTOB. JIeBoH ['peHtanuu.
kaBuMopduble rper3yHbl (Cavimorpha) - nanbosiee apxauyHbIif U3 IOJOTPSAA0B TPHI3YHOB, COXPAHUBIIUHCA HBIHE
muaib B KOxHoM AMepuke. OTHTOIIEH-HBIHE.

katamMuThl (Calamitales) N - mopsok JpeBOBHIHBIX XBOIIEOOpa3HBIX; OJHM H3 OCHOBHBIX yrieoOpa3oBaTelnei.
JleBOH-nepMBb, paclBeT B kapOoHe.

kasbMapbl ( Teuthida) - oTpsan BHYTpeHHEPAKOBHHHBIX [OJIOBOHOTHX. TpHAC-HBIHE.

KanropuHuas! (Captorhynomorpha) - oTpsan, K KOTOpoMy NIpHHAIeKaT caMble paHHHE KapOOHOBBIE PENTHJIHH.
KapOon-nepms.

kelitonuessle (Caytoniales) N - IOpsSIOK TOIOCEMEHHBIX, OTHOCHMBIH HbIHE K KJIacCy THHKIOBBIX. TpHac-MelL.
keHrypy (Macropodidae) - ceMeicTBO KPYMHBIX TPABOSAHBIX CYMYaThiX. MHOIEH-HBIHE.

kenunanutek (Kenyapithecus) N - pox denoBekooOpa3Heix 00e3baH, OIH3KUX K FOMHHHAAM. MHOIIEH BOCTOYHOIT
Adpuku.

KucTenepbie pbibbl (Crossopterygia) - HagOTPAI HU3IIHX KOCTHBIX pbI0 (JIOMACTENephix), JABLIHH HAyalio
Ha3eMHBIM TeTpanojaM. JleBOH-HEIHE; paclBeT B JEBOHE, CJHHCTBEHHBIH COBpEMEHHBIH IIpe/ICTaBUTENb -
JTaTHMEpHS.

KuTooOpasuble (Cetacea) - OTpsI MICKOIHTAIOIMX, CTABLIMH 4YHUCTO BOIHBIM. IIpOMCXOIST OT apXaWyHBIX
BCEATHBIX KOTBITHBIX-ME30HUXHI. DOIEH-HbIHE.

kmoBorosioBele  (Rhinocephalia) - orpan mmancunaeix pentummii. Tpuac-HBIHE; pacliBeT B TpuHace H IOpe,
CIUHUCTBEHUBIN COBPEMEHHBIN NIPEICTABUTEND - TATTEPUS.

KokkouTohopusl (Coccolithophorida) - mopsmok 0AHOKIIETOUHBIX 30JI0THCTBIX BOJOPOCIEH; OHN H3 OCHOBHBIX
oOpazoparesieii mucyero mMena. Tpuac-HbIHE.

kosioBpaTkd (Rotatoria) - TN MHUKDOCKONHMYECKHX 4€pBeOOpa3HHBIX OPraMM3MOB; B HCKONAEMOM COCTOSHHH
HEHU3BECTHBI.

KoJib4aThie yepBu (Annelida) - THIT BbICIIMX YepBEii; POACTBEHHbB! WIEHHCTOHOrHM. KeMOpuii-HbiHe.
komapeI-3Bouilbl (Chironomidae) - ceMeicTBO IBYKPBLUIBIX ¢ BOAUBIME THYHHKaMu. FOpa-ubime.

KoMmomockuii Bapam (Varanus komodoensis) - camas KpynHas coBpeMewHas sinepuinia (Oonee 3-X METpOB);
sujIeMHK 0. KoMoao B UH0HE3UH.

kouaumaprpsl (Kondylarthra) N - oTpsa pacTHTEIbHOSAHBIX MIIEKOMMTAIONIMX, AABIIMH HA4ano pa3IH4HbIM
rpynnam KonbITHEIX. [lo3muuit Men-3o1men.

KOHOAOHTBI N - coOHpaTenbuoe Ha3BaHHE MeNKHX 3yOOBHJHUBIX HCKONAeMbIX, IPEACTaBIABLINX COOOK 4YacTH
POTOBBIX OpPraHOB JPEBHHUX BTOPUYHOPOTHIX - IIETHMHKOUYEIIOCTHBIX U XOpaoBbix. KemOpuii-tpmac, Haubonee
OOHJIBHBI B OPJIOBHKE.

kopmauthl (Cordaitales) N - mopsmok romoceMeHsIX M3 kyacca XBOHHBIX. KapOoH-mepMb (B OCHOBHOM - B
XOJIONHOH U yMepeHHOi1 30Hax CeBepHOro MomyLapus).

xomkH (Felidae) - ceMelicTBO MIEKOIUTAIOIINX OTPAAa XUIIUBIX. OIUIOIeH-HBIHE.

KocTHBIe pbiObI (Ostichthyes) - kiace ppi600Opa3HBIX MO3BOHOMHBIX, B OCEBOM CKEIIETE KOTOPBIX XPAI YACTHUHO
HJTH TTOJIHOCTHIO 3aMeIlleH KOCTHOH TKaubio. JleBou-HbIHe.

Kpacuble Bojopocimd (Rhodophyta) - Tum pactutensmnoro mapctBa, IpEACTaBICHHBIH OIHOKIETOYHBIMH,
KOJIOHHAJIBHBIMHU, H MOIOTKaueBBIMH popmami. JlokeMOpHii-ubiHE.

kpeonoHThl {Creodonta) N - OTpsa BCeSAHBIX MIICKONHTAIOIMINX, JABIIHNA HAYAI0 OTPSY HACTOAIIMX XHIIHBIX.
ITaneonen-MHuOLIEH.

Kpokoawisl (Crocodylia) - oTpsin penTHIHi U3 OJKIacca apXo3aBpoB. Tpuac-UbIHE.



KPOMaHBOHITBI - Ha3BaHHE IEPBHIX CTAaBIIMX HM3BECTHBIMH Hayke Tiofieii coBpemeHHoro tuma (Homo sapiens
sapiens). [1lpoucxoaut ot mectHOCTH Kpo-Manbon Bo @pannuu. [lossuinck okono 40 TeIc. et Hazaj.

KpbUlaTble HacekoMble (Pterygota) - moJkjacc HaceKOMBIX, UMEIOLIMX KPbIIbS (KOTOpble MOTYT OBITh BTOPHYHO
yTpadenbl). KapOoH-HBIHE.

kceHodpuodopr! (Xenophiophora) - oTpsiA MHOTOSAEPHBIX TPOCTEHIITHX K3 KIIACCA CAPKOIOBHIX.

KyHbH (Mustelidae) - ceMelicTBO MIEKOIUTAIONINX OTPsIa XUIIHEIX. ONUrOIeH-HEIHE.

nabupuaTooHTHI (Labirintodontida) N - moaknace am¢pubuii ¢ kpokoannoodpasnoit hopmoii Tena 1 KOHHYECKUMHA
3y0Gamu maOMpUHTOBOTO CTpOeHUS. J[eBOH-IOpa, pacuBeT B KapOoHe.

naHueTHUKH (Amphioxi) - Kjiacc XOpAOBBIX, (GOPMUPYIOMIME OTAEIbHBIM MOATHN - OecyepernHble. Menkue
pbIGooOpa3Hble JKUBOTHBIE, 3apbIBAlOLMeEcs B IECOK HA MOPCKUX MENKOBOAbIX. KeMOpuii-HbIHe.

natumepus (Latimeria chalumnae) - €1MHCTBEHHBIM COBPEMEHHBIH MPEICTABUTENb HAJOTPANA KMCTEIEPBIX PbIO;
SHIEMHK Mo03aMOMKCKOTO IPOTIHBA.

nactoHorue (Pinnipedia) - OTpsAA MIEKOIIMTAIOIAX, BEAYIIHH TPOMCXOKICHUE OT XUIIHBIX. HblHE monararot, uTo
rpyNIa MonTHGHISTHYHA: MOPKH H MOPCKHE JIBBBI IIPOM30ILIH OT Measenei (onuronen Ilamudukn), a TroneHu -
OT KYHbUX (MHOLIEH ATIIAHTHKH).

neHuBHbl HazeMHble (Megalonychoidae) N - ceMeHCTBO MIICKONHTAIOIMUX OTPAAA HEMOJHO3YObIX. MuoleH-
rononiet FOxuo# AMepukn, poa Megalonyx B IutHoIieHe | IUielicToniene Hacesul CeBepHYI0 AMEpPHKY.
nenunoneuaponubl  (Lepidodendrales) N - mopsgok ApeBOBHIAHBIX IIJIAYHOBHJHBIX; OJHH M3 OCHOBHBIX
yrieoOpasoBaTeeil. JleBoH-TiepMb, paclBeT B KapOoHe.

muatontepHbl (Litopterna) N - ouH U3 OTpsAI0B "HOKHOAMEPHUKAHCKHX KOTBITHLIX . I]aneoren-mueicToueH.

JHIIAHHUKY - CHMOHOTHYECKHE OpraHH3Mbl, COCTOSIIIHE W3 TIPHOHOTO H BOJOPOCIEBOTO KOMIIOHEHTOB.
JoxemOpuii(?)-ubine.

nobomoasr  (Lobopoda) - Tum mEepBHYHOPOTBIX OECMO3BOHOYHBIX, IO pAAy NPH3HAKOB 3aHUMAROIMIAH
IIPOMEKYTOYHOE MOJOKEHHE MEXKIY KOIThbYaThIMH YEpPBAMH W WICHHCTOHOTHMH. KemOpwHii-HbIHE, paciiBeT B
KeMOpHH.

nomactenepble (Sarcopterygii) - DOJAKJIACC HH3MIMX KOCTHBIX pbIO, OOBEAUHSIOMMNE KHUCTENEpPhIX U

JIBOSIKO/IBIIIAIINX. JIEBOH-HBIHE, PACLIBET B AJIE030€.

nomaay (Equidae) - ceMelcTBO MIIEKOIIUTAIOIIMX OTPSAa HEMapPHOKOIBITHBIX. JOIIeH-HbIHE.

Tydeniepble (Actinopterygii) - IOJKIAacC BBICIIHX KOCTHBIX PbIO, OOBeIUHSIOMIMN HAAOTpsSAbl TAaHOHJOB H
HACTOSIIIUX KOCTUCTBIX. JJeBOH-HBIHE.

MaMMAaJIMH - CM. MJICKOTIHTAIOLLHE.

MaMOHTBl (Mammuthus) N - poa MmiexonmuTaromux orpsaa Xxob6oTHeIX. [lnelicTonen u rosounen EBpazuu u
CeBepHOlIl AMEpHKH.

MacToaoHThl (Mastodontus) N - poa MiekonuTarolmx orpsaa xodotHbix. [nefictoner CeBepHoit AMEpHKH.
Merananu# (Megalania) N - ucronunackue Bapaus! (JUiMHOH 10 7 M). [1neiicTorien u rojoieH ABCTPaIHHU.

MmeaseaH (Ursidae) - ceMelCTBO MIIEKONTHTAIOIMINX OTPS/Ia XHIIHBIX. JOIeH-HbIHE.

"Meny3ouan" N - pagHallbHO-CHMMETPHYHbBIC BEHI0OUOHTEI, BHEIIHE CXO0KHE ¢ MEy3aMH.

Me3onuxuabl  (Mesonychidae) N - cemefCTBO apxaM4HbIX BCEAAHBIX KOIBITHBIX, BBIIOIHSABIINX B
paHHenaleoreHOBRIX (ayHax poib KPYNHBIX XHUIIHUKOB. [laneoneH-3011eH.

MEKONTepouaHble HacekoMble (Mecopteroidea) - camblii IpPOJBHHYTBIH HAAOTPsA] HAaceKOMBIX ¢ IIOTHBIM
IIpEeBPAILEHHUEM, K KOTOPOMY OTHOCATCS 0a004KH, Py4CHHUKH, ABYKPBUIbIE H CKOPITHOHOBBIE MYXH. IlepMb-HbIHE.
MeuexBocThI (Xiphosura) - Ki1acc MOPCKHX YICHHCTOHOTMX MOATHIA XeJTHIepoBhIX. KeMOpuii-HbIHe.

muHorH (Cyclostomata) - mOJAKIACC MOKUBIIUX IO COBPEMEHHOCTH PLIOOOOPA3HBIX M3 Kjacca OeCUSIIOCTHBIX.
Kapbon-ubine.

MiekonuTatomre (Mammalia) - Haubolee BBICOKOPA3BUTHIM KJIacC HA3eMHBIX MO3BOHOUYHBIX. XapaKTepH3YIOTCH
nuddepeHIHpOBaHHEIME  3y0aMH, IOCTOSIHHOH TeMIepaTypod Teja, KOKEH ¢ BOJOCSHBIM IIOKPOBOM H
BCKapMJIMBaHHEM JeTeHbled MonokoM. [lo3auuii Tpuac-HbiHe.

MHOTOHOXKKH - cOOMpaTelnbHOE HazBaHHE TpaxeHHOJBNIAIUX WIEHHCTOHOIMX € 4YepBeoOpa3HbIM, TOMOHOMHO
CeTMEHTHPOBAHHBIM TesloM. PaHbllle 4Yucnumuch noAaTunoMm (Myriapoda), Temepb cuyMTarOTCs IpyHnInoH u3
HECKOJIbKHX HEPOJCTBEHHBIX MEXKy COOOIO KIIacCOB.

MmHoromneps! (Polypteriformes) - oTpsia ranouasbIx peid. CoBpeMeHHBIE - HAEMUKH Tpolnudeckol AQpHKH; J01eH-
HBTHE,



Mo303aBpbl (Mososauridae) N - ceMelicTBo ruranTckux (o 10 M) MOpCKUX Atepull, OJIM3KuX K BapaHam. [lo3aaui
Medl.

Mo3oJieHOTHe (BepOimoabl B upokoM cMbicne) (Tylopoda) - mogoTpsia U3 oTpsAia MapHOKOMBITHBIX. DOIEH-HBIHE.
MOpckue Kpokoaunibl N - cobupaTeNbHOE HAa3BAHME HECKOJNBKHX HEPOACTBEHHBIX MeEXay Co00K CeMEHCTB
KPOKO,THJIOB, TIepeIIe/IIHX K YHCTO BOAHOMY o0pa3y ku3Hu. KOpa-mern.

Mopckue nephs (Pennatularia) - oTps/ U3 MoIKIacCa BOCKMHIYYEBBIX KOpAILIOB, Me-HbiHe.

Moxoo0pa3uble (Bryophyta) - Tun, oObeIUHSIONIMH caMble MPUMHUTHBHBIE W3 BBICIIMX PACTCHHUH, HMEIOLTHX
CIIOEBUILHYK) OPTraHU3ALMIO TEJIA HE HMEIOIIMX KOPHEBOM CHCTEMbI - MXH U MEYEHOUHUKH, OpI0BHK(?)-HbIHE.

MxH (Bryopsida) - x1acc U3 THma MoXooOpa3HbIX, Yy MpeICTaBUTEICH KOTOPOTOTo CIIoeBHINe MU GepeHIHpOBAHO
Ha JIUCTHS U cTe0eb. [[eBOH-HBIHE.

MuaHku (Bryozoa) - THOD  BTOPHYHOPOTHIX  OECMO3BOHOYHBIX, MPEACTABICHHBIH  IPHKPEIJICHHbIMH
KOJIOHHAILHEIMH opMaMu. B maneo3oe co3gaBanu pudoBble MOCTpoiKH. OpAoBHK-HEIHE.

Hae3aHHuKH (Parasitica) - MOAOTPA MEPEMOHYATOKPHUIBIX HACEKOMBIX, THYHHKH KOTOPHIX MApazUTHPYIOT B TKAHSX
pa3IUYHBIX HAa3eMHBIX YWieHHCTOHOTHX. KOpa-HblHe.

HacekoMble (Insecta) - KacC TpaxeHHOABIIAIIMX HA3€MHBIX WICHHCTOHOTHX. I1o uncity BUIOB (OoJlee MHIIITHOHA)
IIPEBOCXOIUT BCE HHUBOTHOE LIAPCTBO BMECTE B3ATOEC. J[EBOH-HBIHE.

HacTosilue KocTucThle phIOB (Teleostel) - HAAOTPSA BBICHIMX JIyYelephIX PHIO € MONHOCTHIO OKOCTEHEBIIUM
CKeJIeTOM. TpHac-COBPEeMEHHOCTb, PACIBET ¢ MaleoreHa.

naytuiousien (Nautiloidae) - noaximacc roloBOHOTUX MOJUIKOCKOB, UMEIOLIUX HAPYKHYIO PaKOBHHY, IIPSIMYIO HJIH
cBepHyTY10. KeMOpuii-HbIHE, paciBET B alIco30e.

Haytunyc (Nautilus pompilius) - eTHHCTBEHHBIH JOXKUBIIMH 1O COBPEMEHHOCTH IIpE/ICTABUTENb HAYTHJIOH[EH.
PacnipocTpaHeH B roro-3amnajgHoil yactd TUX0ro okeaHa.

HEaH/ICPTAIbIIbl - YKOPEHUHBINICECS B HAYKE HA3BaHUE PAHHETO IOABHIA coBpeMeHHOro uenoBeka (Homo sapiens
neandertalensis); mpoucxoaut ot pexu Heannep B 'epmanun. CyuwectBoBanu ot 200 no 40 Thic. neT Ha3zal.
He)XXBauHble [TapHOKOIBITHRIE, CBUHOOOpaszHble (Nonruminanta) - MoAOTpsT HAPHOKOIBITHEIX MJIEKOIUTAIOIINX,
00 BEeIHHSIOIIHNN CBUHEH H OeTEMOTOB. DJOIICH-HBIHE.

HemoHo3yOble (Edentata) - oTpsa apxanuHbIX IUTAIIEHTAPHBIX MJIEKOITHTAIONIHUX, OOBEAUHSIOIMNY OpOHEHOCIIEB,
JICHUBIIEB W MYypaBbedoB. JHAemuueH ans HOxHOM Amepuku (Bo Bpems Bemukoro o0MeHa NOSBISAICA B
CesepHoit). IlaneoneH-HbIHE.

Hocopor# (Rhinoceratidae) - ceMelcTBO HEaPHOKOMBITHBIX MJICKOIIMTAIONIUX, DOICH-HBIHE.

Hoto3aBpsl (Nothosauria) N - oTpsg MOPCKHX penTHIIHI TOAKIacca 3BpHancui. Tpuac.

HoTOYHTyJATHI (Notoungulata) N - oquH U3 oTpaI0B "10KHOaAMEpUKAaHCKUX KONBITHBIX . [laneonen-mneiicToreH.
oJHonpoxoaHple (Monotremata) - uH(paaKiIacc MICKONUTAIOMHUX, COXPAHSIOUIMX DPSAJ IPU3HAKOB PEITHIHH
(MMEIOT MIICUHbIE HKEJIE3bl, HO OTKIAAbIBAIOT fiina). COBPEMEHHBIE IPEACTABUTENHN, YTKOHOC M €XHIHA, JHAEMHUKH
ABcrpanuu. Mej-HbIHe.

onenu (Cervoidea) - HaJjceMeHCTBO TApPHOKOMBITHBIX MJIEKOIMTAIONIHX . MHUOIIEH-HEIHE.

onmuroxeThl (Oligochaeta) - kmacc U3 THIA KOJIBYATHIX YepBell, 00beIUHSIONIHMN TOYBSHHBIE (JIOKIEBbIC YEPBU) U
npecHOBOHBIEC PopMbl ("uepBU-TpyOOUHHKH").

onoccyM (Didelphus marsupialis) - eauHCTBeHHOEe COBpeMEHHOE cyMuaToe, KHByIee 3a npeaenamu HOkHoit
AMepuku B ABcTpanud - B CeBepHOIt AMepHKe.

opanonurek (Oranopithecus) N - poa yenoBekooOpa3HbIX 00€3bsiH, OJIM3KHX K roMHHHIaM. Muouen EBponbl.
opauTo3yxuu (Ornithosuchia) N - nogotpsia penTuiauit U3 oTpsia TeKoJOHTOB. KpynHble JBYHOTHE XHIIHHKH,
HArOMHUHAOMIHE THHO3aBpOB-Teponoa. Tpuac.

oceTpoBble (Ascipensiformes) - OTpsaI IPUMHTUBHBIX JIydelephIX peIO U3 HAMOTpsAaa raHou10B. KOpa-HeiHe.
OCTpaKoJepMbl, HaHLUpHBle OecyenocTHble (Ostracodermi) N - npeBHefimne preiOooOpasHble M3 Kiacca
OeCUEIMIOCTHBIX, MEPEIHSS YaCTh TENA KOTOPBIX ObUla MOKpPbITA MaHuupeM. OpIOBHK-IEBOH.

onuxodopsl (Onychophora) - kmacc Gecrno3BoHOUHBIX U3 Tuma JioGonof. CoBpeMeHHbIE OHMXO(OpPHI JKMBYT Ha
cyuie (B OYBE TPOIIMYECKHX JIECOB) U ABIIIAT IIPH [TOMOLIHM Tpaxel. B uckonaeMoM cOCTOSHUM HEU3BECTHEL
na"gepuxtuabl (Panderichthydae) N - ceMelcTBO KHCTeNepbIX pbIO, NPEACTABUTENH KOTOPOTO HE3aBHCHMO
IpUODpeTH HEKOTOPBIE IIPH3HAKH HA3EMHBIX TTO3BOHOUHBIX - TETpano. /IeBoH.

MaHIUPHbIe OECUETIOCTHEIE - CM. OCTPAKOAEPMBL.

[AHIMPHBIE JUHO3aBPHI - CM. aHKUJIO3aBPBHI.

IIAHIIUPHBIE PHIOBT - CM. THIAKOIEPMBI.



na”iupHeie Lyku (Lepisosteida) - oTpsi1 IPUMHTHBHBIX JTydenephlx puld U3 HanoTpsaa ranouaoB. CoBpeMeHHBIE -
CeepHasi AMepuKa; MeJl-HbIHE.

nanopotHukooOpaszuele (Polypodophyta) - Tunm crnopoBelx pacteHHH. OObeqUMHsSET KaK JApeBECHble, TaKk H
TpaBsIHUCTHIE (POPMBIL; HACTh U3 MOCIEAHUX BEACT BOJHBIM 00pa3 KU3HU. J[[eBOH-HBIHE, paciBET B KapOOHeE.
napa3uTHUECKHE MTEPEeIOHYaTOKPBLIbIE - CM. HAe3AHUKH.

IapapelTHIINK - BBIACIsEMasl B HEKOTOPBIX KJacCH(PUKaIUAX IBOIONUOHHAS JTMHUA PENTHINi, 00beauHsAIONast
yepemnax U HEKOTOpbIe BEIMEPIIHE (POPMEI.

napeiiazaspbl (Pareiasauria) N - oTpsii paCTHTENLHOSAHBIX PEIITHIHE moakiacca aHamncu, [lepmb.

naykooOpa3zusie (Arachnida) - K1ace Ha3eMHBIX YWIEHUCTOHOTHX W3 MOATUIIA XeTHIepoBbIX. CUITyp-HBIHE.
nenuko3aspsl (Pelicosauria) N - oTpsit penTHIMH oAKIAacCa CHHANCH, 00bSIHHAIONIMH HU3MIUX 3Bepo0Opa3HbIX
siepoB. Kak xumiHble, Tak ¥ pacTUTENLHOsIHbIE (opMbl. KapOoH-TiepMb.

IepBHYHOOECKPBUILIX HaceKOMbIe (Apterygota) - moKiacca HaCeKOMBIX, MPeICTABUTEH KOTOPOTO H3HAYAIBHO He
UMENH KPBUILER. J[eBOH-HBIHE.

nepenoH4aTokpbiIbie (Hymenoptera) - 0Tpsii HACEKOMBIX € TIOJIHBIM IIPEBpAILICHUEM.

netanonamel (Petalonames) N - BeHA0OHOHTEI ¢ THCTOBUIHOM Popmoii Tena. Benn.

nepBH4HOpOoThIE (Protostomia) - onHO W3 JABYX OCHOBHBIX MOApa3ACieHHUH KHBOTHOro napctea (Metazoa), y
IpeJcTaBUTENeH KOTOPOro pOTOBOTO OTBEPCTHS B3POCIIOTO JKHBOTHOTO BO3HUKAET HA MECTE 3apOILIIIEBOrO PTa.
neueHoyHukH (Hepaticopsida) - kimacc W3 THIa MOX00Opa3zHBIX, IPEACTaBHTEIM KOTOPOIO HMMEIOT ILUIOCKOE
CIIOEBHINE, He IUBGEpeHIUPOBaHHOEe Ha JHCTbA M credenb. CHIlyp-HbIHE (BO3MOXHO, II€Y€HOUHHMKaAM
IIPHHAIICKAT HEKOTOPBIE CIIOPLI U3 MTO3HETO OPJOBHKA).

nupoTepud (Pyrotheria) N - onuH u3 oTpAfoB "HOKHOAMEPHKAHCKHX KOMBITHBIX", WIEHBI KOTOPOTO HECKOJLKO
HAMIOMHUHAIOT XOOOTHBIX. DOI[eH-0TUIOTIEH.,

nuTeKaHTpon N - Ha3BaHWE, MAHHOE JpeBHEHINUM moasM (1 MIJIH JeT), HaliaeHHbIM Ha o.5IBa. Bmocnencteuu
SBAHCKHH MUTeKaHTpoIl, ciHauTpon (Kuraif), arnantpon (CepepHas Adpuka) ¥ psia Apyrax "BUIOB" IpEBHEHIITHX
monel OpUTH 00 beTUHEHBI TT0/] Ha3BaHueM Homo erectus - "yenosek mpaMoxonamuii”. Bo3pact - 1.3-0.4 muh.
mwiakoqoHTH (Placodontia) N - oTpsii MOpCKHX penTHIMK oJKIacca aBpHancu. Tpuac-topa.

TIaKoaepMbl, maHuupHble puiObl (Placodermi) N - mojkmace apXxau4HbIX XPSIIEBLIX PbIO; TOJIOBA W MEPEIHSS
YacTh Tejla y HUX ObUIH MOKPHITE MUTKaMH. KoHer cunypa - 1eBoH.

miayHoBuaHble (Lycopodophyta) - Tun cnopoBbIX pacTeHHH. OObeqUHSET KakK JpeBECHBIE, TaK U TPaBSHUCTHIC
(bopMBI; 4acTh U3 I1OCIIeTHUX BeAeT BOAHBIN 00pa3 xu3HHU. [leBOH-HBIHE, pacliBeT B KapOoHe.

wiaueHtapuble (Placentalia) - Bbicuinit HHpPaKIaAce MICKOMUTAIONINX, POKIAAIOIINX BIOJIHE CHOPMHUPOBABIIHXCS
JeTeHbIe.

mieBpo3asps! (Pleurosauridae) N - ceMeHCTBO BOJHBIX PeITHIMH U3 OTpsilia KJIFOBOTOJIOBLIX. FOpa-Me.
rwieBpomeiin (Pleuromeiacea) N - ceMeHCTBO IIayHOBHAHbBIX, YacTb U3 KOTOPBIX ObLIa BOJHLIMH PAaCTEHHSMH.
[lepmb-TpHAac.

me3no3aBphl (Plesiosaurida) N - oTpsii MOPCKUX penTHIHH MOJKIacca dBpHaTcH . TpHac-Mer.

ro3aBpel (Pliosauroidea) N - monoTpsin mie3uo3aBpoB, IPEACTABUTENN KOTOPOr0 HMENIH KOPOTKYIO I H
O4YeHb KpyIHyo ronosy. FOpa-memn.

noroHogopsl  (Pogonophora) - THI BTOPHYHOPOTBIX OecmO3BOHOYHBIX. [1yGoKOBOMHBIE UepBeoOpa3HbIC
’KMBOTHBIE ¢ BEHUHKOM IIyTIajell, 4YacTo CTPOAIIHe Xk uible TpyOouxkH. KemOpuii-ubine.

nonéuku (Ephemeroptera) - oTpsiia HaCEKOMbIX ¢ HEMOJIHBbIM TIPEBPALICHUEM U BOJHbIMH JTHYMHKaMu. KapOou-
HBIHE.

no3BOoHOYHBIE (Vertebrata) - BLICTIMH MOATHN THIA XOPJOBLIX, TMPEACTABUTEIH KOTOPOTO UMEIOT KOCTHBIH HITH
XpslleBod BHYTpeHHHH ckeneT. JlenuTcs Ha HaAkiIackl peibo0OpazHBIX (OecHemoCTHBIE, XPANIeBBIE PHIOBI U
KOCTHBIE pbIOBI) M TeTpano (aMm(puOun, penTHIINY, IITHIL! B MIEKONMUTaroIme). OpAOBHK-HBIHE.
IOKPLITOCEMEHHbIE (Angiospermae) - THI CEMEHHBIX pacTeHUll, TOCHOJACTBYIOLIUNH B HACTOAIIEEC BpeMs B
pacTUTENHHOM NIOKpoBe. PaHHMI Men-HbIHE.

nonoporue (Bovidae) - ceMeHcTBO TapHOKOMBITHBIX MJIEKOTIUTAIOIINX, 00beTUHSAIOIIEEe aHTHIION, OBIKOB, OapaHOB
U K03J10B. OJIUTOLCH-HBIHE.

noyxectkokpbuibie (Hemiptera) - oTpsii HACEKOMbIX ¢ HETIOMHbIM TpeBpalicHueM. [lepMb-HbIHe.

nonmyITHHKH (Isoetacea) - ceMeHCTBO TPaBAHUCTHIX IJIAYHOBHAHBIX, YIIEHBI KOTOPOTO PacTyT B Boje. TpHac-HbIHE.
npuanynuael (Priapulida) - THO MOPCKHX MePBHYHOPOTHIX, COMHKACMBIX ¢ KPYTJIBIMH dYepBiMU. KeMOpuii-HbiHe,
paciBeT B KeMOpHUH,



npuMartsl ( Primates) - OTpsiT MIEKOIIUTAIONIHX, K KOTOPOMY OTHOCSATCS JIEMYPbI, 00e3bsHBI B Troau. [lo3nauit Men-
HBIHE.

npoanruocnepmsl N - coOUpaTebHOE Ha3BaHUE ME3030HCKHX IOJOCEMEHHBIX ¢ OTAEIbHBIMH YePTaMHU LBETKOBBIX
(anruocnepmoB). [lo3nHss Opa-paHHHit ME.

npokapHoThl (Procaryota) - jKHBBIE OPraHU3MBI, KJIETKH KOTOPHIX HEe HMEIOT YeTKO Au(depeHIIHpOBaHHOTO SApa C
000JI0UKOH U THIIHYHOTO XPOMOCOMHOTO alapaTa. Apxei-HbIHe.

IPONTEPUIOPHUTEL - CM. pHHHOPUTHI.

npocreiiiine (Protozoa) - TUNM OXHOKIETOYHBIX JKUBOTHBIX (B HOBEHIUMX KIACCH(PHKAIMAX - HECKOJILKO
CaMOCTOSITENIbHBIX THUIOB). HekoTophle CTPOST M3BECTKOBBIE M KPEMHE3EMOBBIE PakoOBHHKH. [lo KOCBEHHBIM
[IPU3HAKaM, NTOSBHIIUCH B IIPOTEPO30€, JOCTOBEPHBIE HAXOAKH (PAKOBUHKH) - KeMOpHI-HBIHE.

nporoasuc (Protoavis) N - pox METKUX XHUIHBIX THHO3ABPOB-TEPOIO, OT KOTOPOTO, KaK MOIAraroT, ITPOUCXOIAT
Hacrosye, 6ecxBocThie NTUILL. [lo3aHui Tprac CeBepHOM AMEPHKH.

npototepun (Prototheria) - HanboNEe NTPAMHTUBBIHBIA MONKIACC MICKOIHTAIOMIUX, 0OBEAHHAIOMNN HHpaKIacc
OITHOTIPOXOJHBIX U H pAJ HCKoNaeMBIX rpyni. [lo3nuui TpHac-HbeIHe.

npsaMoKpbLIbe (Orthoptera) - OTpsA HACEKOMBIX ¢ HEIIOTHBIM NpeBparieHueM. KapOoH-HbIHE,

IIPSMBIE TOJIOBOHOTHE - TOJIOBOHOTHE, PAKOBHHA KOTOPHIX HE CBEPHYTA CIIHUPAJIbIO: YaCTh HAYTHIOUICH.
NICHIO(HTHI - CM. pUHHO(PHTBL.

ncosele (Canidae) - ceMeHCTBO MIICKOIIHTAIONIMX U3 OTPsia XUIIHBIX. OIHrOLeH-HbIHE,

ntepaHooHbl (Pteranodon) N - pox neramommx SIEpPoB, K KOTOpPOMY NpUHAANEKAT HauOosee KpyIHBIE
IIpeNCcTaBATENH OTpsiaa (10 8 M B pazmaxe KpbuibeB). [lo3nuuit mem.

nreponaktunu (Pterodactyloidea) N - monotTpsn oTpsna IeTalONMX ALIEPOB, K KOTOPOMY OTHOCHIMCH KpPYITHBIE
OecxBocThie GhopMmbl. FOpa-men.

TepO3aBpsl, NeTanme amepbl (Pterosauria) N - oTpsan penTuiuii B3 moakiacca apxo3aBpoB. Tpuac-mer.
NTePUIOCIEPMBI, CEMEHHBIE TAaOpPOTHUKU N - cobupaTtenbHOe Ha3BaHUE PACTEHUM, COUETAIOMIMX B cebe IpHU3HaKH
FOJTOCEMEHHBIX W IallOPOTHUKOOOpPA3HBIX (CeMeHAa M pacwIeHEHHYI0 "NanopoTHHKOBYIO" IUCTBY. B craphix
KIacCH(HKAIMAX CUUTAITHCH €CTECTBEHHOM I'PyIIIoH (KlaccoM rooceMeHHbIX). KapOoH-Tpuac, paclBET B IEPMH.
nruieTa3oBbie (Ornitischia) N - oTpan u3 HanoTpsaa IuHO3aBpoB. OOBEAHHAET PAaCTUTEIBHOSAHbIE (OPMBI, KaK
IBYHOTHE, TaK U 4eTBepoHOorHe. HOpa-men.

ITHLB! (Aves) - KIace MO3BOHOYHBIX, BEAYLIHH CBOE IIPOUCXOKIECHHE OT PeNTHIIHA-apxo3aBpoB. [IpucnocobieHs!
K aKTHUBHOMY IIOJIETY: IEpeIHHE KOHEYHOCTH IpeoOpa3oBaHbl B KPBILIbS, [IOCTOSIHHAS M BBICOKas TeMIeparypa
Tena, NEPLEBON MOKPOB 00CCTIEUHBACT TEMIOU30IISIHIO H CO31a€T OMOPHbIE TIOCKOCTH Ui noneta. [lo3nusis opa-
HBIHE.

panuonspuu (Radiolaria) - moaknace mpocTefluux U3 Kacca capkKoAoBBIX. Mopckue INTAHKTOHHBIE OPraHU3MBL,
CTPOSIIIHE CETYAThIH KPEMHE3EMOBBIN maHups. KeMOpHii-HbIHE.

pakoo6pazubie (Crustacea) - Kinacce KaOpOoIbILIATIHX YWIEHUCTOHOTHX; MOPCKHUE, TIPECHOBOIHBIE, PEXKEe HA3eMHBIE U
napazutayeckue ¢popmel. KemOpuii-uoine.

pakockopriuonbl (Eurypterida) N - kimacc BOJHBIX WICHHCTOHOTHX TONTHIIA XEIHIEPOBBIX., OOHTATN GonblueH
4acTbIO B ONPECHEHHBIX MOPCKHUX JIArYHAX ¥ B IPECHBIX BOAAX. OPIOBHK-NEPMb.

pamanutek (Ramapithecus) N - pon yenoBekoobpazHbix 00e3bsH, ONH3KUX K roMHHHAaM. Muonen Uunuu.
pambopurxu (Rhamphorhynchoidea) N - nmomoTpsia oTpsina JeTarOUUX AMEPOB, K KOTOPOMY OTHOCHIHCH MEIIKHE
xBoctartbie popmbl. Tpuac-topa.

penTuiuy, npecMbikatomuecs (Reptilia) - camMblii NpUMHTHBHBIH U3 KJIACCOB NMO3BOHOYHBIX-aMHHOT. He3aBHCHMBI
OT BOJIHOM cpelibl (Pa3MHOXKAIOTCH IIPH ITOMOIIH SHIl, KOXY HPEAOXPAHSAECT OT BBICHIXAHHS POTOBOM MOKPOB),
0JIHAKO TeMIlepaTypa Tela ocTaeTcsl HermocTosHHO#. KapOou-HeiHe, paciseT B Me3030¢.

puaHouTel (Rhyniophyta) N - THII cTOpOBBIX pacTeHHH, 0OOBEIHHAIONAA caMble TPHMHTHBHEBIE U3 COCYIHCTBIX
pacTeHU - TPaBIHUCTHIE GOPMBI ¢ TUXOTOMHYECKUM BeTBIeHHEM. CHITyp-IE€BOH.

puuuns (Riccia) - poa NEUEHOUYHHKOB ¢ MEITKHMH, JUXOTOMHYECKH BETBAIIMMHUCA ClOeBHIaMH. OOUTaIOT Ha
CBIPBIX IT0YBaX U B BoJIoeMax. B HCKOIaeMoM COCTOSTHHM HEH3BECTEH.

poraTele TUHO3aBpBI - CM. LEPAaTOICHIBI.

pyaucthl (Rudistae) N - oTpsin KpymHbBIX ABYCTBOpUYATHIX MOJUTIOCKOB. HOpa-menn.

PYro3el, YeThIpexiydeBbie kopamnel (Tetracoralla) N - moakmacc W3 Kiacca KOpajUIOBBIX MOMHIOB. OpAOBHK-
IepMBb.



pyuetinuku (Trichoptera) - oTpsiq HaCEKOMBIX ¢ TOJHBIM TMpEBpAIIeHHEM, UMEIONIUX BOIHYIO JTHYHHKY. [lepmb-
HBIHE.

pribooOpasnbie (Piscieformes) - HagkIace MO3BOHOYHBIX, 0OBEAUHSAIOMUN TEPBUYHOBOIHBIX dUBOTHBIX, KOTOPBIE
UMEIOT #abepHOe AbIXaHHWE U JIBUTAIOTCS TPH MOMOIIM IJIABHUKOB. BKimrouaeT kimacepl 0€CUETIOCTHBIX, XPALIEBbIX
PBIO ¥ KOCTHBIX pBIO. OpIOBHK-HBIHE.

cabemuautupl (Sabeliditida) N - uckomaeMbiid OTPS HESICHOTO CHUCTEMATHYeCKOTO ToJlokeHHs. YepBeoOpasubie
OpPTaHHU3MBI, CTPOUBIIHE XUIIble TpyOKU. [IpenmonoxxuteIbHO pOACTBEHHBI TOoToHO(OpaM. BeHnn-keMOpHi,
cabne3yOple komku N - coOMparenbHOE Ha3BaHHE HEPOACTBEHHBIX MEXTy COOOH mpencTaBUTENIeH ceMehcTBa
KOIaYbUX, UMEBIIUX CUITbHO yUTHHEHHBIE (10 20-30 cM) KIbIKH. ONHUTOIeH-TUIEHCTOTIEH.

caroBHuKoBbIe (Cycadopsida) - kinacc ronoceMeHHBIX. POpMBI ¢ KOPOTKUM TOJICTOCTBOJIBHBIM HITH KITYOHEBHAHBIM
no3eMHbIM cTebneM. Tpuac-HblHe.

canaMauapsI (Salamandroidea) - mooTpA U3 OTpsiia XBOCTAThIX aM(pubuii. FOpa-HbiHe.

capkonoBbie (Sarcodina) - KiIacc W3 THIA IPOCTEHINMX; K HEMy IPHHAUIEKAT ameObl, a TakxkKe psal TPy,
CTPOSIIIIHX U3BECTKOBBIC H KpeMHE3eMOBbIe aHIupu. KeMOpuii-HbIHe.

CBEpHYThIE TOJIOBOHOTHE - TOJIOBOHOTHE, pPAKOBHHA KOTOPBIX CBEpPHYTA CHUPAIbK): AMMOHHUTBI H YacTh
HayTHWIOHACH.

CBHHOOOpA3HBIE - CM. HEXBAYHBIE.

cebeko3yxuu (Sebecidae) N - cemeiicTBO HazeMHBIX KpokoIuioB. [laneonen-muonen KkHol AMepHKH.
ceiimypuio (Seymouria) N - poxa ampuOuif U3 oTpsga aHTPAKO3aBPOB, B CTPOSHUH KOTOPOTO KOMOHHHPYIOTCS
amMbuOUiHbIC U PEITHIIbHBIE YepThl. PaHHss nepMb CeBEpHON AMEPHKH.

cekBoiis (Sequoia) - poJl XBOMHBIX U3 MOPSIJIKA TAKCOAHEBHIX. B maneorene OGbUT ITHPOKO pacpoOCTpaHEH TIO BCeMy
CEBEpHOMY IOJIYIIAPHUIO, cefdac - 3HIeMHK THXO0OKeaHCKOTo rnodepexbs CLLIA.

CEMEHHbBIE MAMOPOTHHUKH - CM. TITEPUIOCTIEPMBI.

ceMeHHBbIe pacTeHHs (Spermophyta) - HAATHI COCYIMCTBIX pacTeHHH, I'TABHBIA MPHU3HAK KOTOPOTO - HATHYHE
ceMsiH. OOBeTHHAET rOJIOCEMEHHBIE U ITOKPHITOCEMEHHbIE. J|eBOH-HBIHE.

ceTuaTokpbuible (Neuroptera) - OTpsii HACEKOMBIX ¢ IIOTHBIM IpeBpaiicHueM. [ lepMb-HbIHE, pacIiBeT B Me3030¢.
cuBanutek (Sivapithecus) N - pox yenoBekooOpaszHbIx 00€3bsiH, OTU3KHUX K roMuHuIaM. Muornien Munuu.
CHHAIICH]IBI - PENTHINY, HMEIOIIIHE OTHY MApy BUCOYHBIX BIAJAHH B KPHIIlE Yepera.

cudoHOBBIC Bomopochu (Siphonales) - mopsmok 3eleHBIX BOAOpOCiIeH, KpynHoe (B HECKOINBKO CAHTHMETPORB)
CIIOEBUINEe KOTOPBIX IIpeAcTaBlsieT co00i MHOTOSICPHBIM CUHITUTHHE UITH JaXke OJHY-¢IHHCTBEHHYIO THTAHTCKYIO
KIIETKY. OpJIOBHK-HbIHE.

CKOPIIHOHBI (Scorpiones) - oTpsA] Kllacca mayKooOpa3HbIX, CBI3aHHBIN, Kak celyac MoJiaratoT, IPSIMbIM POJICTBOM C
pakockoprnuoHamu. CHITyp-HBIHE,

ckopriuoHHUIBI (Mecoptera) - OTps HACEKOMBIX C TTOTHBIM TpeBpaieHueM. [lepMb-HbIHE, paciiBET B ME3030€.
cronsl { Elephantoidea) - mogotpsan Xx0OOTHBIX MJIEKOIHTAIOIHX. JOIIeH-HbIHE.

CMHJIOZIOH , cabne3yOriit Turp (Smilodon) N - pon kpynHbIX cabne3yOnix korek. [InelcTorieH.

cocynucTole pactenusi (Tracheophyta) - Bce BbICIIME pacTeHUS, 3a HCKIIOUCHHEM MOXooOpasHbIX. [lensiTes Ha
HAJTUIIbl CHOPOBBIX (PUHHO(HTHI, TMIAYHOBUIHBIC, XBOINEOOPA3HBIE M MAMOPOTHHKOOOPA3HBIE) W CEMEHHbIX
(rosloceMeHHbIE H TIOKPBITOCEMeHHbIE). CUITyp-HBIHE.

criopoBble pacTeHus (Pteridophyta) - HaaTUII COCYTHCTBIX pacTeHHH, pa3sMHOXAIOIIUXCSA NPH MOMOIIU CIIOP.
BxmoyaeT Tumbl pUHHOGUTOR, TUITAYHOBUIHBIX, XBOIIEOOPA3HbIX H MANOPOTHUKOOOpa3HbIX. CHITyp-HbIHE.
copurruia (Spriggina) N - OunarepalbHO-CHMMETPHYHBIH BEeHJAOOMOHT, BHELIHE CXOAHBIM ¢ YIEHHCTOHOTHMH.
Ben.

ctero3aBpbl (Stegosauria) N - MOIOTpsil 9eTBEPOHOTHX PACTUTEIHHOSAIHBIX JUHO3ABPOB OTPSAIA NTHIETA30BBIX.
HOpa-men.

creroredansr (Stegocephalia) N - HasBaHue mnaneo3oiickux aMpuOHit, WMEBIIHX YHACICIOBAHHYIO OT pbIO
KOCTHYIO Kpbimy depema. C Tex Mmop, Kak ObUIO YCTAaHOBIEHO, 4YTO "creronedaibl” €CTh HCKYCCTBEHHOE
0OBETUHEHHE TPEX HEPOJCTBEHHBIX MEKIY COOOI0 BBIMEPIIHX TPYII (JTAOHPHHTOIOHTOB, JIEMITOCTIOHIUIOB H
0aTpaxo3aBpoOB), 3TO Ha3BaHHEe YIOTPeOIAIOT UM B IONYISPHOHR TUTepaType.

cTpeko3bl (Odonata) - OTpsAa HACEKOMBIX C HEMOIHBbIM MPEBPAIICHHEM; Y COBPEMEHHBIX H ME3030MCKHX CTPEKO3
JTHYMHKA BOAHAS, Y N1aTe030UCKUX - HazeMHas. KapOoH - HbIHe.

cymuatele (Marsupialia) - wHH(pakmacc MIEKONUTAIONNX, POXKIAOIIUX JKHUBBIX, HO HE BIOJHE
C(pOPMHUPOBABIIUXCS ETCHBILICH, TOHATHBAEMBIX CAMKOH B IIOCTOSIHHOM OpIoIHOM cyMke. PaHHUH MeT-HbIHE.



tabynaTel ( Tabulatoidea) N - oTpsia naneo3oickux kopaioB. KeMOpuii-iepms.

TaKCOUYM, 60N0THBIH kunapuc ( Taxodium) - po XBOHHBIX W3 TOPS/IKAa TaKCOMUERBIX. B maneorene 6611 MHPOKO
pacrpocTpaHeH B CeBepHOM IOIYIIapuH, ceduac - sHAeMUK CeBepHOH AHEpHKH.

tanupsl (Tapiridae) - ceMEHCTBO HEMAPHOKOIIBITHBIX MJICKOMUTAIOIINX. JOLEH-HbIHE.

TapakaHocBepuku (Notoptera) - OTps HACEKOMBIX ¢ HEMOJHEIM NpeBpaliieHrneM. KapOoH-HbBIHE, pacliBeT B IEPMH;
COBPEMEHHBIE (OJIHH POJl) - FHIAEMHUKH TUX0OKeaHCcKoro nodepexbs CLIA u dnonun.

TapakaHbl (Blattodea) - oTpsi1 HaceKOMBIX ¢ HEITOMHBIM ITpeBpalnieHueM. KapOoH-HEBIHE, pacliBeT B Me3030¢€.
texonoHThl (Thecodontia) - oTpsa penTuimii moaKmacca apxo3aspoB. [1o3nHss nmepMb-Tpuac,

tepancusl ( Therapsida) N - HamoTpsi penTHINI TOAKIacca CHHAIICH T, OObEeTHHSIONIMHN BBICIIIHX 3BEPOOOPA3HBIX
ALepoB, HauboJIee OIU3KUX K MIIEKONUTaOUM. Kak XUIIHbIe, TaK H pacTHTENbHOAAHEIE (hopMbl. [lepMb-topa.
tepueBble (Theria) - BblCIKE NOIKIACC MIIEKOMHTAONIMX, OOBEAUHSIOMNN MHQPAKIACCHl CYMYaTbiX H
IIalleHTapHEIX (M MPOTHBOMOCTABIISEMEIN POTOTEpHsIM). Panuuii Men-HbIHe.

tepoMopder (Theromorpha) - ogHa W3 JByX OCHOBHBIX OSBOJIIOIIMOHHBIX JIHHHHM aMHHOT, OOBLEIHMHSAIONIAA
CHHAIICH/IHBIX PENTHIINN H MIEKOTHTAOIIINX.

Tepononasl (Theropoda) N - mogoTpsii A1IepoTa30BEIX AUHO3aBPOB, O0BEIHHSIONINN XHIHBIE BYHOTHE (BOPMBL,
Tpuac-men.

TeTparnojnl, yerBeponorue (Tetrapoda) - HagkIace MO3BOHOYHBIX, 0OBEIUHSIIONIMHA HA3eMHBIX 1 BTOPHYHOBOIHBIX
’KMBOTHBIX C JICTOYHBIM JbIXaHHEM H JBeyMs IlapaMH KoHeyHocTeH. BkitodaeT Kiaccel aM(puOHMH, pernTHIUi,
MJICKOIIUTAIOMIMX U NTHIL, J[eBOH-HBIHE.

tunakoneo , "cymuatbii neomapa" (Thylacoleo) N - poa aBCTpaHHCKHX CyMuaTbiX; KPYIIHbIH JPEBECHbIH
xunHuk. [[nuonen-mneicronex.

THIaKocMuITIoc, "cymuatelit cabne3yOeit Turp" (Thylacosmilus) N - pox 1oxHOaMEpPHKAaHCKHX CyMYaThiX;
KPYMHbIH XUITHUK, HATTOMHHAIOIIHHE cadne3yObix THrpoB CeBepHOro Moty wapus. MuoeH-TTHOIIEH.

tunauuH "cymuatreiid Bonk" (Thylacinus) - poj aBeTpaHiCKUX CyMYaThIX; XMIMHHK, HAMTOMHHAIOMUN OOIHKOM
KpynHyo cobaxy. MuolieH-HbIHE.

tuxoxoaku (Tardigrada) - xinacc 6ecrmo3BOHOYHBIX U3 THIA JTOOOHO/ (B IPeKHUX KITACHPUKAIUAX BKIIIOUAIUCH B
THI YWIEHUCTOHOTUX ). Mukpockomuyeckue PpopMbl, Kak BOJHbIE, TAK H HA3eMHble. MeJ-HbIHe.

tomuoaeripon (Tomiodendron) N - pox JpeBOBHIHBIX TIAYHOBHAHBEIX C TMPAMBIM HEBETBALAMCS CTBOJOM.
Pannuii kapGoH.

Tpexmnajisle Jomaau N - co0upaTenbHOe Ha3BaHHE MPHMHTHBHBIX IpEJCTaBUTENeH ceMelCcTRa Tomaaei, YHUCIo
IaNblIeB KOTOPBIX €I1I€ HE PeAYLIHPOBAHO 10 OJHOI0; MIPEUMYIIECTBEHHO HEOObIINE THCTOSIHbIE POPMBL. DOLIEH-
MHUOIIEH.

TpuroHotapOsl , "maHuupusle nayku" (Trigonotarbida) N - oTpsa U3 kiacca naykooOpasHBIX, Mpe/ICTaBUTEIH
KOTOPOT'O MEPBLIMH 3aceuiH cymry. Cunyp-kapOoH.

Tpuno6utsl (Trilobita) N - kace xabpoAbIIAIIAX WIEHHCTOHOTHX; HCKITIOUUTENBHO MOPCKUE OEHTOCHBIE GOPMBL.
KemOpuii-niepMs.

¢dutozaspsl (Phytosauria) N - mofoTpsii penTUIHK U3 OTpsiAa TeKOJOHTOB. OOUTATENH PECHOBOIHBIX BOJIOEMOB,
0OIIMKOM U 00pa30M >KH3HH HANMOMHHABIIHE KPOKOAUIOB. TpHac.

dopamenndepsr (Phoramenifera) - mojaknace mpocTeWImux HX Kjacca capkKoJoBbIX. CTpOAT H3BECTKOBBIE,
OpraHUYecKUe U KpeMHUHOpraHN4eCKUe paKOBUHBI; OOUTAIOT B MOPSIX, U3PE/Ka - B IIPECHBIX U IIOJ3€MHBIX BOAAX.
KemOpuii-abine.

¢dopopakocel  (Phororacidae) N - ceMeHcTBO TMTFaHTCKMX XMIIHBIX HENETAlOMMX MNTHLL H3 OTpsla
’KypapieoOpa3HbiX. JoueH-1uekcroned Fxuol AMepHkH (B ruieicToleHe TOABUIHCH U B CeBepHOM AMepuke).
xaitHanbckas 6uota N - hayHa yepBeoOpazHBIX OeCCKeNeTHRIX OPraHu3MOB U3 Mo3aHero qokemOpus. [Iporeposoii.
xamikoTtepuH (Chalicotheriidae) N - ceMelicTBO HEapHOKOIBITHBEIX MIIEKONMHUTArOMKX. VX mepeHHe KOHEUHOCTH
ObUTH TOPA3/I0 JUIMHEE 3aJHUX U ObLTH CHA0KEHbI MOIIIHBIMHU KOTTSIMH. JOLICH-TIJTHOLIEH.

xamnco3aBpel (Champsosauria) N - oTpsa AuancHAHBIX penTHINAN HESCHOTO CHUCTEMATHYECKOTO IMOJIOKEHHUS.
Oburarenu NpecHOBOJHBIX BOJOEMOB, OOJIMKOM U 00pazoM JKU3HHM HAllOMHUHABLUKWE Kpokoaunos. [lo3auuii men-
TaJieoreH.

xaposble (Charophyta) - Tum, 00beIUHAIONMN CaMble BbICOKOOPIaHU30BAHHbIC BOJAOPOCIIH; POACTBEHbI C OJTHON
CTOPOHEI 3€lIeHBIM BOJOPOCHAM, a € JAPYrod - BHICIIAM pacTeHUsM. OTHOCHTENLHO KpYIIHBIE PACTeHHs ¢
T depeHIIMPOBAHHBIM CITOEBHUINEM U CI0XHO YCTPOSHHBIMH OpraHaMu pasMHOXeHHUs. CUITyp-HbIHE.



XBolleoOpa3Hele, WieHncTocTeOenbHbIe (Equesetophyta) - Tun criopoBbIX pacTeHUH. OObeTUHAET KaK JIPEBECHBIE,
TaK ¥ TpaBsHHUCThIE GOpMBL. J[€eBOH-HBIHE, paclBeT B KapOoHe.

xBoHHble (Pinopsida) - kiacc ToNOCEMEHHBIX, K KOTOPOMY MpHHAJUIEXKUT MojaBiseliee OONBIIHHCTBO
COBPEMEHHBIX TIpEJACTaBUTENeH Tuma. JlepeBbsi U KYCTAPHHUKH C UIOJbYATHBIMH M YETIYEBUIHBIMH IJTHCTHAMH.
Kap6on-upine.

xBoctaThle (Urodela) - otpsia ampubuiil, o6heAMHSIOMUY TPUTOHOB, caylaMaHaAp U Omm3kue K HUM (opmbl, FOpa-
HBIHE,

xemuuepoBbie (Chelicerata) - moaATHNM 4ICHHCTOHOIMX, OOBEHUHSIONIMH KAaK TMEPBHYHO-BOMHBIE (OPMBI €
’KabepHbIM JIbIXaHHEM (MEUEXBOCTHl H PaKOCKOPIHOHBI), TaK U HAa3eMHBIE, C JIETOYHBIM M TpaxXeHHbIM JbIXaHHUEM
(maykoobpazubie). KeMOpuii-HbIHe.

xuonuthl (Hyolitha) N - kmace u3 tuna mMosunockoB, Onu3kui K somaroHoruMm (Scaphopoda). KemOpwii-nepms,
pacIBeT B KeMODHUH.

xoaHodnaremsitel  (Choanoflagellata) - orpsa mpocreHInux W3 Kiacca JKTYTHKOBBIX. JKTYTHKOHOCIIBI €
IIa3MaTHYECKHUM BOPOTHHYKOM. B HCKOTaeMOM COCTOSIHUHM HE U3BECTHBL.

xoboTHble (Proboscifera) - oTpsia MICKOMUTAIOMMX, OOBEIUHSIONIHYE CIIOHOB, MAacTOJOHTOB U PSI UCKOTIAEMBIX
rpyII. DOIEH-HbIHE, PACUBET B OJIMTOLICHE-MHOIICHE.

xoMmsikooOpazsele (Cricetina) - MOAOTPSAI BBHICIIMX T'PBI3YHOB, K KOTOPOMY ceifuac IPHHAITIEXHUT OOJIBIINHCTBO
npeAcTaBuTened oTpsaa. OIUroneH-HbIHE.

xopaoBele (Chordata) - THII BBICIIMX BTOPUYHOPOTHIX )KUBOTHBIX, OObeIMHSIONMH M03BOHOYHBIX U JIAHIIETHUKOB.
KemOpuii-HbiHE.

xpsiesble peidobl (Chondrichthyes) - ki1ace pri600Opa3HBIX MO3BOHOYHBIX, OCEBOH CKeJeT KOTOPHIX IEIHKOM
COCTOUT U3 XpAla. CHIIyp-HBIHE.

I[IBETKOBBIE - CM. TOKPLITOCEMEHHBIE.

[lepaToOIICH B, porarble IUHO3aBphl N - TOAOTPS] YETBEPOHOTMX DPAcTHTENBHOSAHBIX IHHO3aBPOB OTpsija
ITHLETA30BbIX. Mel.

nuaHoOakTepuy, "cuHe-3eneHble Bogopocnu” (Cyanophyta) - THI aBTOTPOHBIX IPOKAPUOTHUYECKUX OPTaHU3MOB;
"ckopee OaxTepud, Hexemw Bojopocnu'. OpuHouyHble W KomoHuanbHbie ¢opMmbl. Kononuu oOpasyror
OpraHOr€HHBIe H3BECTKOBBIE IOCTPOMKH (CTPOMATOJHUTHI). ApXeH-HbIHE.

rukaabsl (Auchenorrhyncha) - mogoTpsiT HAaCeKOMBIX OTpsiAa MOTYKECTKOKPBUIBIX. [lepMb-HEIHE.

mukstons! (Cyclopoidea) - mogoTpsia pakooOpa3HBIX U3 OTpsiAa BecToHOIMX. OCHOBHOH KOMIIOHEHT COBPEMEHHOIO
30011aHKTOHA. KeMOpuii-HbIHE.

muHOMoHTEl  (Cynodontida) N - momoTpsii BBICIIMX 3Bepo3yOBIX peNTHIHH, OT KOTOpOTO BEAYyT CBOE
IPOUCXOXAeHUE MileKonHTaronme. [To31Hss nepMb-paHHss opa.

"yemosek ymenblii” (Homo habilis) N - nambonee mpeBuuii Bun u3 pona 4enoBexk (Homo). HM3srorapmusan
KaMeHHBIe opynus. [To3auuit minonen-pannuii wiekicrones (2,5-1,5 mun net Hazan) Boctounoit Adpuka.
genmocTHOpoTHe (Gnathostomi) - 3BomforoHHAs BeTBL (MHGPATUI), BKIIOYAION[As BCEX MO3BOHOYHBIX, KPOME
OECUENIOCTHBIX - T.€. pbI0 U TeTpanod. CHIIyp-HBIHE,

uyepenaxu (Chelonina) - otpsan pentunuii U3 nomkiacca cuHancua. Tpuac-HbiHe.

yieHHcToHOrue (Arthropoda) - BeICIIMM THI IEPBHYHOPOTHIX, MPEACTABUTENM KOTOPOTO HMMEIOT YJIEHUCTBIN
HapyXHBIH ckeleT M3 xUTHHA. OOBEIUHACT KaKk MEPBUYHOBOAHBIX >XHBOTHBIX, JABIIALTUX >kabpaMH, Tak H
HAa3eMHBIX H BTOPHYHOBOHBIX, JbIIIAIIKMX MPU ITOMOLLH "KHIDKEYHbIX" Nerkux u Tpaxeit. KeMOpuii-Hbine.
4IIeHHCTOCTeOENIBHBIE - CM. XBOLIeoOpa3HEIe.

mepetucThi Hocopor (Coleodonta) N - pox u3 cemeiicTBa HocoporoB. CyIIECTBOBAIM B YCIOBHUSX JIEHUKOBOIO
KJIMMarta, UMeIio AIUHHYIO mepcTh. [Inefictonien EBpaszuu u CeBepHOt AMEPHKH.

mupokoHockle 00e3bsiHb! (Platyrrhini) - nogoTpsa oTpsaa npuMatos. Ha mpoTskeHHH Beelt cBoell UCTOpHH OBLT
orpanuyeH F)xHOH AMEPUKOMH; OJTUTOLEH-HbIHE.

meTtuHkovenmocTHbIe (Chaethognatha) - THII BTOpHYHOPOTHIM MOPCKUX JKHBOTHBIX. B McKOIlaeMOM COCTPOSIHHH OT
HUX OCTAIOTCS THIIE (parMeHTH POTOBBIX YacTeH - "KOHOMOHTHI". KeMOpHii-HBIHE.

3BPHAIICHIB] - PENITHIHH, HMEIOLIME OJHY Ilapy BHCOYHBIX BIIAHH B KpPBILIE Yepelna (KOTopble 00pa3yroTess HHBIM
00pa3zoM, YeM BUCOYHBIC BIIAJTMHbI CHHAIICU]).

snuakapckas dayna N - ¢ayHa kpymHbIX (o | MeTpa) HecckesleTHBIX OPraHH3MOB U3 MO3AHEro JokeMOpus. Ben.
snacMo3aBpbl (Elasmosauridae) N - cemelicTBo I1e3n03aBpoB, oOnagaBuIMX TuOKoH mieeif, koTopast Mo JUIMHE
IIPEBOCXOIHIIA TeJIO OoJiee YyeM BaBoe. F)pa-mer.



sHaHIHOpHHUCH { Enanciornithes) N - noaknace NpUMHUTHBHEIX IITHIL, COXPAHSBIINX Psi/Jl PEITUIBHBIX IPHU3HAKOB B
CTPOEHUHU CKelleTa (IIpexe BCero - ocTaTKu XBocTa). HkHUM U Bepxuuit men.

suzaprocapx (Andrewsarchus) N - campiif Kpynublii mpeiacTaBUTeNnh ceMmeiicTBa Meszomuxun. (Camoe KpyrmHoe
HA3¢MHOE XHIIHOE MJIEKOTIUTaroMIEE BeceX BpeMeH. [Taoeorien Monronun.

5To3aBpel (Aetosauria) N - HMOZOTpsA penTHIUN H3 OTpsfa TEKOAOHTOB. UeTBepOHOTHE pacCTHTENBHOSTHEIC
(bOpMBI, MOKPBITHIEC TAHUIMPEM; HATIOMUHATH AHIMPHBIX JUHO3aBpOB. Tpuac.

sykapuoThl (Eucaryota) - KHBBIE OpPraWH3MBbl, KJIECTKH KOTOPBIX HMMEIOT 4eTKO Mu(depeHIHPOBAHHOE AP0 C
000JIOUYKOH U THIIMYHbBIH XpOMOCOMHBIH annapart. [[poTepo30ii-HbiHe.

adenapa (Ephedra) - poa romoceMenubix U3 Kinacca rueToBeix. KycTapHUKH, Tpou3pacTaroiie B MyCThIHAX U UHBIX
3aCYIUIUBBIX MECTHOCTAX. OJIUTOIICH-UBIHE.

"I0)KHOAMEPUKAHCKHE KONBITHbIE" N - coOUpaTeNbHOE HA3BAHHME LIECTH BBIMEPIIHX OTPAIOB MIECKOMUTAIOLIMX,
SHAeMHYHBIX Uia FOxHOH AMepukd. Bee oHHU, Kak ¥ BeAYT MPOUCXOKICHHE OT KOMIUIAPTP, OJHAKO C [I03THETO
MEla pa3BHBATMCH B HM3OJAIHWH, W CXOACTBO C Da3MHYHBIMU TPYHIaMH "CEBEPHBIX" KOIBITHBIX IIpHOOpENH
He3aBHUcHMO. [laneonen-mieicronen.

okubi O0yk (Notofagus) - pon pacreuuit u3 ceMelicTBa OYKOIBETHBIX; B OCHOBHOM KPYIHBIE IEPEBHA, HO
HEKOTOpbIE 00pa3yroT CTIAHHHKOBBIE GopMbl. FHOxHbIe OKOHE4YHOCTH HOkHOM Amepuku, ABctpamnu U Hopas
3enanus; 03IUUH Men - HbIHE.

spHemuus (Jarnemia) N - poJ BeH100HOUTOB ¢ MEIIKOBUIHOH popmMoii Tenma. Beun,

smepunb!l (Lacertilla) - oTpsn auancuampix pentiiuii. B ocHOBHOM MeJNKHE Ha3eMHble XHBOTHBIE, OJHAKO
HEKOTOPbIE HX TPYIIIbI (MO303aBPbl) CTAHOBHIIUCH KPYITHBIME MOPCKUMHU XHUIIIHHKAMH. | pHac-HbIHE.
siepoTazoBeie (Saurischia) N - oTpan u3 HagoTpsaa Auno3aBpoB. OO0beqUHAET KaK TMTAaUTCKHX YeTBEPOMOTHX
pacTUTENBHOSAHBIX JKHBOTHBIX, TaK M XHIIHUBIX ABYHOTUX. Tpuac-Mell.

"smepbl” - cOOMpaTEIbHOE HA3BAHUE THTAHTCKUX PEIITHIINH MAle0305 H ME30304.

[Ipumeuanus

A Oyny ymoTpeOnATh 371€Ch TPHUBBLIYHBIA 11 Bcex 000pOT - "OTHOLUICHHS XHIUHHK-)KEpPTBA', XOTA B
JEHCTBUTENLHOCTH peUb MoieT 06 OTHOIEHHAX MEKIY JTIOOBIMH KOMCYMEHTAMH H UX JoObIYel (B 4acTHOCTH -
(HTOITAUKTOHOM).

WmeroTes B BUAY OJHOSIEPUBIC OAHOKIETOUHBIE; HEKOTOPHIE MHOTOSACpHBIe IIpocTeiimue (HarnmpuMep, 3HaKOMbIe
HaM KceHouodopsl) U cuOHOBBIE BOIOPOCITH MOTYT JOCTHIATh HECKOILKHX CAHTUMETPOB.

Bo Bcex obcyiiaeMbIX ciydasx, TOBOpS O pa3Mepax OpraMmM3MOB, HMEIOT B BHJY TaK Ha3bIBaeMblil "pazmep,
npuBeaeuHbli K mapy" - PIIII. PIII B3pocnoro yenoseka, Harpumep, coctapiseT 60 ¢cM - HMEHHO TakoB OyjeT
TUaMETP Iapa, uMerorero Maccy 80 Kr mpH MIOTHOCTH YEIOBEUECKOTO TENa.

3/iech BO3MOJKHA W ellle O/IHA AHATIOTHS: BOEHHAsd TeXWuka ("XUIIMHK") BCEr/a OllepelkaeT B CBOEM PA3BHTHU
rpaxJaanckyio ("xeprsa”), HO MPH 3TOM CO3/IaHHBIE I BOCHHEIX 1lelieii TeXHOIOTHH Hen30eKHO MPUXOIAT MTOTOM
B MHpHbIe 00J1acTH (0ITHCTHYECKUE paKeThl - KocMonaBTHka, COU - Mobunbpras tenedonnas csia3b, u T.1.).

B KoHme npomuioro Bexka u3 JOKeMOPHHCKMX OTHOXeHHH DpaHIMK, HaTUpyeMbIX HbiHE 1 MIpxa. jeT ObumH
Onucaubl chepuyecKne OCTATKH, OTHECEHHBIE K PaJUuOISApHiIM. XOTA OITHOOYMOCTh 3TOTO OTHECEHHs MOoKa3aHa
yXe JaBHO, YIIOMHHAHUS O "TOKEeMOPUHCKHX pagHolspHsx’ NPOJODKAIOT BCTPEYaThCsl HE TONBKO B HaydHO-
MONYJISPHOH TUTEpaType, HO U B yueOHHUKaX AIEOHTONOMHH.

CuMOHOTHYECKHE MHKPOOPTaHHU3MBbI COCTaBISIOT 10 80% 00beMa Teaa COBpeMEHHBIX TYOOK.

3aKOH bepHyIIH INTacHT, YTO YEM BBIUIE CKOPOCTH IIOTOKA JKHUIKOCTH WJIH rasda, TeM HIDKE CO3JaBacMoc HM
[IOTIEPEUHOE JIaBJICHHE.

31ech CleyeT 3aMeTUTh, 4To nepBble TpwioOuThl (Olenelidae) Obn ue geTputodaramMu, a XHIIHHKAMH, OHH
HOSIBIJIUCH B PAHHEM KE€MOPHH, JKUIIM BMECTE C apX€OIMaTaMy U HCUE3ITH OJHOBPEMEHHO C HUMH.

OnmcaHbl OUeHb UHTEPECHblE HH)KHEKEMPHCKHE CIIeIOBBIE JOPOKKH: 10 IIOBEPXHMOCTH ocaaka MAeT oOmuit ciexq
MHOTOIIETUHKOBOTO YepBS M TPUIOOHTA, a IOTOM Cle UepBsi OOpPBIBAeTCA - U JAJIbIe MOJI3€T OJUH TPHUIOOUT
(ycIeUTHo ToTHABIIKH U CHEBIIHI CBOIO XKEPTBY).

BropuuHO pazMep aMMOHHTOB Ha KOPOTKOE BpEMSI BO3pPOC MEpEa CaMblM HX BBIMHPAaHHEM, B KOHIE MeJa
(paxosuua Pachydiscus umeer nuametp Oosnee 2 M).

B pa3snuuHBIX HayYHO-TIOMYISIPHBIX H3AaHHUSX aKyJ TPHHATO Ha3bIBaTh OYCHH APEBHEH TIpymnmoi, 4yTh TH He
"XHMBBIMM HMCKOMaeMBIMH". DTO He coBceM BepHo. [Lmactumuaroxkabepuble XpsiieBble pPLIOBI JeHCTBHTEIBEHO



U3BECTHHI HauHHasi ¢ kapOoHa, OJHAKO Te M3 HHUX, KOr0 Ha3BIBAIOT "aKyloi" HecmemHamHCTH (KpYHNHBIH
BBICOKOCKOPOCTHOH XUINHHK C T€JIOM TUAPOJHHAMUYECKH COBEpIIeHHOH (GOpMBI - OAHHUM CIIOBOM, MEPCOHANK
dbunpMa "YenmocTH") BliephiBe MOSBHIIKCE B IOpE, a COBpeMEHHBIE HX ceMeHCTRa - JIHIIE B MEITy.

Coueranne "XHIHAsA aKyna" HE €CTh "Maclo MaclsHOE": camMble KPYIIHbIE U3 COBPEMEHHbLIX aKyll - KHTOBas M
raradTckas (15 1 12 M, COOTBETCTBEHHO) - MUTAIOTCS IIAHKTOHOM.

CKOPITHOHBI TIPEJCTABISIOT COOOK0 CHEIHATH3IHPOBAHHYIO TPYIIY YK€ 3HAKOMBIX HaMm (IO TriaBe 7) MOPCKHUX
PaKOCKOPITHOHOB-3BPUIITEPH/I, MPEACTABUTEIH KOTOPOI! MepeIlTH OT IUIaBaHHs K X0KACHHIO 110 AHY H, TpHOOpeTs
MEJIKHE Pa3Mepbl, OCBOUIIM CHA4Yala MOPCKYIO TUTOpalb, a IIOTOM H CYIIY.

C Haxonkol KeMOpPHHCKHX MOPCKHX MHOTOHOXKOMOJOOHBIX UJIEHHCTOHOTHX MX CYILIECTBOBaHME M Ha
paHHeNaneo30UCckoi Cylle KaKeTcs BIONHE BEPOSTHBIM, XOTS JIOCTOBEPHbIE HaXOJKH MHOTOHOXKEK B
KOHTHHEHTA/IbHbIX OTIIOKEHUSX MOSABISIOTCS JIUIIb B MMO3JHEM CUITYDE.

He uckimoveHo, 4To yXe B BeHJE HaA CyIlle CYUISCTBOBATH M MaKpPOCKOMHYEeCKHe pacTeHus. B 3To BpeMs Ha
TaIoMax HEKOTOpbIX Bopopociei (Kanilovia) BOZHHKAIOT 3arajiouHble CI0)KHOYCTPOECHHBIE MHKPOCTPYKTYPHI B
BHJIE 3UI3aroo0pa3Ho pa3phlBaoIIeics MOBAONEL CIHpATLHONH xHTHHOUAHOH neHThl. M.b.Byp3un (1996) snonne
JIOTHYHO IPEANONOXKUI, YTO OHH CIyaT JUIs pa3OpachiBaHUsl CHOp - @ TaKOH MEeXaHH3M HeoOXOIuUM JIHIIL B
BO3IYILUHOH Cpene.

HexoTopsle aBTops! (Hanpumep, JI.C.bepr) curtany noyBeHHYIO )XU3HE BOOOIIE TepBUIHON.

[TceduTrl - pBIXJIBIE OCAIKH K3 OOJIOMOUHOTO Marepuana, Oonee rpyOwle, dyeM "riuHA" (IEMUTHI) U "mecok”
(IcaMMHUTHI).

Hu 01HO M3 BBICIIMX PACTEHHH HE CIOCOOHO K a30TQHKCAINH, T.€. K IPeoOpa3OBAHUIO a30Ta U3 aTMOCHEPHOro
raza N2 B ycBauBaseMyio opmy (Harmpumep, HoHOB NO3 - ); 3TO - JONONHHTENBHEBIM apryMeHT B MOJIB3Y TOTO,
YTO K MOMEHTY MOSIBJICHHS Ha CYIUE BBICIIMX pacTeHUN TaM yxke JaBHO CYIIECTBOBAIM IPOKAPHOTHUYECKHE
co0O0NIECTBA, KOTOPbIE 0OOraTHIIM MTOYBY a30TOM B AOCTYIHOM dopme.

bonee npuBbIYHOE Ha3BaHHE - NMCHUIOQUTHI - ceifyac He ymoTpeONSIOT M0 HOMEHKIATYpHBIM coobpaxenusM. B
TUTepaType MOCIeTHUX JeT BBl MOKETe CTOIKHYThCA C €1lle OJTHUM Ha3BaHHEM - IPONTePHIO(GHTEL.

K KoHIly neBOHa yke MOSBHUIMCH MPEACTABUTENH MOUTH BCEX OCHOBHBIX OT/AEJIOB BBICIIHUX PAacTeHHH, HE TONBKO
CIOPOBbIX (TTAYHOBH/IHbIE, TIATTOPOTHUKOOOPA3HbIE, XBOIIEOOPA3HBIE), HO U TOIOCEMEHHBIX (THHKIOBbIE).
[Ilupoko H3BeCTHa HCTHHHO POMAHTUYeCKas HCTOPHSA OTKPBITHSA 3TOT0 "KHBOTO HCKOMaeMoro", OmHcaHHas B
3aMmedaTenbHOd kHHre Jx.Cmurta "CrapuHa derBepoHor”. Crieayer, IpaBia, 3aMe€THThb, 4TO 00pa3 KU3HH
TaTHMEPUH He UMeeT HUYero oOUIero ¢ TeM, YTO BEJIH JCBOHCKHE PHIIHAUCTHU: OHA KHUBET B MHAMICKOM OKeaHe
Ha r1yOMHAX B HECKOIILKO COT METPOB.

Crapoe Ha3BaHHE, KOTOPOE BB MOXETE BCTPETUTh B KHHUTaX - creroiedarsl - cefigac He ynoTpeOnsIoT.

He Ha3piBaeM e Mbl "Ha3¢MHBIM CYILIECTBOM" YIpsi, KOTOPBIH cIOCOOEH HOUBIO, IO POCHCTOH TpaBe, epemnon3TH
U3 OJIHOTO BOJIOEMA B IPYTOi, IPEOA0IEBAst pACCTOSHUE B HECKOIILKO COT METPOB!

[Taneo3zoiickue pacTeHUs, COUYETAIONMHE B ceOe NMPH3IHAKH TOJIOCEMEHHBIX H MANOPOTHHKOOOpa3HBIX (CeMeHa U
pacuieHeHHYIO0 "ManOpOTHHKOBYIO" JHCTBY) paHbIle BBIEISNH B OTACNbHBIH KIacc TOJOCEMEHHBIX -
ITePUIOCIIEPMBI, UITH CEMEHHBIE NTAIIOPOTHHKH. Terephb, OAHAKO, UX CUUTAIOT HCKYCCTBEHHOMH, cOOpHOH Ipynioi
(He "Kmagou" - caMOCTOATENLHOM 3BOMIOIIMOHHOM BETBBIO, a "Tpajoi” - ypoBHEM pa3BUTUS). 1O €CTh - camble
paznUyuHbIe TAKCOHBI FOJIOCEMEHHBIX IPOIILTH B CBOEM 3BOJIIOIIMOHHOM Pa3BUTHH "IITEPHAOCIEPMOBYIO CTAqUIO", a
pa3Hble TpyIIBl "CeMEHHBIX MalOPOTHHUKOB" Telepb BKIIOUEHBI B COOTBETCTBYIOIIHE KIIACCH! TOJOCEMEHHHBIX
(Glossopteridales - B runkroBbix, Lagenostomales - B IMKa{OBbIX, H T.J1.)

MaHokcunudeckue (4To O3HA4aeT '"ManoJpEBECHHHBIE") CTBOIBI COCTOAT IMPEUMYIICCTBEHHO H3 KOPbl - B
IIPOTHBOBEC MHKHOKCHUIMYECKHM (COCTOSIIIAM TMPEHMYIIECTBEHHO M3 JPEBECHHbI). TaKkWe CTBOJIbLI HE BBIHOCHT
IPOMOPAKUBAHUS, H - €CIIH TOIBKO HE MPUHAIEKAT OJHONIETHHKAM (4TO JIeTKO OIpPeAeTHTh 10 WX TOJIIHHE) -
CUMTAIOTCS CBHAETEIBCTBOM 0S3MOPO3HOTO KIIHMATA.

Cdepuueckuii CETMEHT - YaCTh AP, OTIENICHHAS CEKYUICH TITOCKOCTBIO.

HUutepecHo, urto mogobHyio cxemy atMocepHol mMUpKynsauu (¢ oAHOHM sueiikoif) npenmonaran euie B Hadaje
XVIII Beka - mpaBna, mis coBpeMeHHocTd - ¢uzuk Jxk.[aamelf, ogHako mo3»e BBIACHHIOCH, YTO atMocdepa
3eMIIM OpraHHU30BaHa MHaue, ¢ TpeMA sueliKaMH, | 0 Mojenu ['anmes 3a0biu.

ATIIBEITHHI - MECTO TO/IbeMa K MOBEPXHOCTH OKeaHa ryOuHHBIX Boj. IlocnenHue Bcerna odoramieHs! SMoreHaMu
(npexne Bcero - ¢pocdopoM), H MOTOMY B 30HAX AlBEIMHTOB PA3BHBAIOTCSA YPE3BBHIYAMHO BBHICOKO ITPOAYKTHBHBIE
MOpCcKHe cooDIecTBa, ¥ MOpe eBa He KHIUUT PhIOOH. AMBEITHHIH, PAa3BHBAIOIINECS BJONE 3allaIHBIX MOOepeKUi



FOxuo#t Amepuku u kOl Adpuku (Tam, rae K 3TUM MaTepHKaM MOAXOJST pykasa llMpKyMaHTapKTHYecKoro
TeYeHHs ), CIIyKaT [JIaBHBIMH paifoHaMK1 MOPCKOTO pPHIOOJIOBCTRA.

CKOPIIHOHBI NPEACTaBISIOT CO00K0 CHENHATH3HPOBAHHYIO TPYIIIY YK€ 3HAKOMBIX HaMm (IO IJ1aBe 7) MOPCKHX
PaKOCKOPIIMOHOB-3BPUIITEPU, IPEACTABUTEIIH KOTOPOH IEPEILTH OT IUTABAHHUS K XOXJACHUIO IO JHY H, IPUOOpETH
MeJIKHEe pa3Mephl, OCBOMJIH CHAYalla MOPCKYIO JINTOPATb, a IOTOM H CYIIY.

C HaxoakoH KeMOpPHHCKHX MOPCKHX MHOTOHOXKOIOMOOHBIX MWICHHCTOHOTHX HX CYLIECTBOBaHME U Ha
paHHENANeo30MCKON Cyllle KaXeTCsl BIIOJIHE BEPOSTHBIM, XOTS JIOCTOBEPHBIC HAXOJKH MHOTOHOXKEK B
KOHTHHEHTANIbHbIX OTJIOKEHHUSIX MOABJISIOTCA JIUIIb B IO3IHEM CHIIypE.

He uckiodeHo, 4To yKe B BEHIE Ha CyIIe CYILIeCTBOBANH M MAaKpOCKOIIHYeCKHe pacTeHus. B sTo Bpems Ha
TanjaoMax HEKOTOphIX Bopopociel (Kanilovia) BOBHHKAIOT 3arallouHble CJI0KHOYCTPOCHHBIE MHKPOCTPYKTYPHI B
BHJIC 3UI3aroo0pa3HO pa3pblBAIOMICHCA MTOBAONL CHHpPanbHOH XHTHHOMAHON neHTbl. M.B.bypsun (1996) Bnonxe
JIOTHYHO TPENIOJIOKUT, YTO OHH CIYy)XaT AN pazdpachlBaHHA CIIOp - a TAaKOM MeXaHW3M HeoOXOJUM JHIIL B
BO3JYIIHOH cpene.

HexoTtopsie aBTophI (Hanpumep, JI.C.bepr) cuutany NoYBeHHYIO KH3HEB BOOOIIIE IEPBUTHOM.

[TcepuTr - pHIXJIBIE OCAAKH M3 OOIOMOYHOTO MaTepHana, Oojee rpyOble, deM "IJIHHA" (IEMUTHI) H "Mecok”
(TICaMMHUTBI).

Hu onHO M3 BBICIIMX pacTeHHMH He cIOCOOHO K a30TdHKcalluH, T.e. K IpeoOpa3oBaHUIO a30Ta U3 aTMOCHEpPHOIo
raza N2 B ycBauBasemyio (opmy (Hampumep, HoHOB NO3 ~ ); 9T0 - HOHONHUTENbHBIH aPTYMEHT B MOJB3Y TOTO,
qT0 K MOMEHTY MOSBIIEHHS Ha CYIUE BBICIIHX pPacTeHUH TaM yke JaBHO CYIIECTBOBAIIH IIPOKAPHOTHUECKHE
COODIIECTBA, KOTOPbIE 0OOraTHIIM ITOYBY a30TOM B JIOCTYIIHOM (opme.

bonee mpuUBHIYHOE Ha3BaHUE - MCHIOGHUTHI - ceifyac He YHOTPeONAIOT MO HOMEHKJIATYpHBIM cooOpaxkeHusM. B
JHTEpaType MOCIEAHUX JIeT BBl MOXKETe CTONKHYThCS C €11e OJHHUM Ha3BaHHEM - TIPONTEPUAODHTHL.

K koH1y n€BOHA yxe MOSBHIIMCH NMPEACTABUTEIM IOYTH BCEX OCHOBHbBIX OTJCIIOB BBICIIHX PACTCHHH, HE TONLKO
CIIOPOBBIX (IUIayHOBHIHBIE, IAIIOPOTHUKOOOpa3Hble, XBOIIe0Opa3HbIEe), HO U TOJOCEMEHHBIX (THHKIOBBIE).
[Ilupoko H3BeCTHA HCTMHHO POMAHTHYECKas HUCTOPHS OTKPBITHS 3TOTO "KHMBOIO HCKOMAeMoro", OINHCAHHAS B
3ameuatTenbHOM kHHre JDx.Cmurta "CrapunHa ueTBepoHor". Cneayer, IipaBla, 3aME€THTh, 4TO 00pa3 KU3HH
JIATUMEDPUH HE UMEET HUYETO ODIIETO ¢ TEM, YTO BETH JECBOHCKHE PHIIHIUCTHU: OHA )KHBeT B MHAMNMCKOM OkeaHe
Ha [JIyOHHAX B HECKOIIBKO COT METPOB.

Crapoe Ha3BaHHE, KOTOPOE BBl MOXKETE BCTPETHTh B KHUTAX - cTeronedans - ceiuac He YHOTpeOIstoT.

He Ha3biBaeM ke MBI "Ha3eMHBIM CYIIECTBOM" YIS, KOTOPBIH CII0COOEH HOUBIO, IO POCHCTOH TpaBe, Ieperoi3TH
U3 OJJHOTO BOJOEMA B APYIOH, IPEOA0NIEBas PACCTOAHUE B HECKOILKO COT METPOB!

[Taneo3olickue pacTeHus, coueTalolde B ceOe IMPHU3HAKH TOJIOCEMEHHBIX H IalopOTHHKOOOpasHBIX {ceMeHa U
pacuJICHEHHYI "HNAllOPOTHUKOBYHO' IJHMCTBY) paHbllle BBIIESUIM B OTACIBHBIA KIacC TIOJOCEMEHHBIX -
ITEPHIOCIIEPMbI, HJIM CEMEHHbIE TTAIOPOTHHKH. Tenepb, OHAKO, UX CUUTAIOT UCKYCCTBEHHOH, COOpHOH rpynmoi
(e "knManoi" - caMOCTOATENBHON 3BONMIOIIMOHHON BETBBIO, a "Tpaoi” - ypoBHeM pa3BUTHS). To ecTh - camble
pazIuyHble TAKCOHBI IOJIOCEMEHHBIX IPOIIUIH B CBOEM IBOJIIOIIMOHHOM Pa3BHTHH "ITEPHIOCIIEPMOBYIO CTaIUIO", a
pa3Hble Ipylnbl "CeMEHHBIX MalOPOTHHUKOB" Teleph BKIIOUEHBI B COOTBETCTBYIOIIHE KIIACCHI TOJIOCEMEHHHBIX
(Glossopteridales - B runkrossix, Lagenostomales - B IMKa0OBbIX, H T.]1.)

Manokcunndeckue (4T0 O3HadaeT "MaNoApeBECHHHBIE") CTBOIBI COCTOAT IPEUMYLIECTBEHHO H3 KOPBl - B
[IPOTHBOBEC ITHKHOKCHJIMYECKHM (COCTOSIIUM IPEHMYLIECTBEHHO M3 JPEBECHHBI). Takue CTBOJIBI HE BBIHOCHT
IIPOMOP@OXHBAHHUSA, H - €CJIH TOJIBKO HE MPHHAIEKAT OJHOJIETHHKAM (MTO JIETKO ONPEAEIIUTh MO HX TOJIUHHE) -
CUHTAIOTCS CBUAETEILCTBOM OE€3MOPO3HOTO KJIHMATA.

Cdepuueckuii CETMEHT - 4acTh IIApa, OTAEICHHAs CEKYIIEH MITOCKOCTHIO.

HurepecHo, uTo MogoOHYIO cxeMy aTMochepHOH HHPKYISIUM (¢ OJHOM s4elKoif) Ipearnonarai eme B Havaie
XVIIT Beka - mpasna, Amd coBpeMeHHOCTH - pu3uk [[x.[anmedt, oqHako mo3ke BBIACHHIOCH, UTO aTMocdepa
3eMUId OpraHHM30BaHa MHA4e, ¢ TpeMA sueHKaMH, | 0 Mojenu ['anies 3a0bUTH.

ATIBEJIMHT - MECTO T10/IbeMa K IIOBEPXHOCTH OKeaHa ITyOMHHBIX BoA. Ilocnemnue Bcerna oboraiieHs! OHOreHaMu
(nmpexxae Bcero - pocopom), ¥ MOTOMY B 30HAX alBEJIMHIOB Pa3BHBAIOTCA YPE3BBIMAHHO BBICOKO IIPOJYKTHBHBIE
MOPCKHE COODIIeCTBa, U MOpE €1Ba HE KHIIUT PLIOOH. ANIBEIIHHIH, Pa3BHBAIOIIUECS BJOJIb 3allaIHbIX TOOepeKUi
FOxHoii Amepukn u FOxHo#t Adpuku (Tam, rie K 3TUM MaTEpPHKaM MOAXOMAT pyKaBa [[HpKyMaHTapKTHUECKOro
TE4eHHs ), CIy’KaT [JIaBHBIMH paifoHaMu MOPCKOTO pHIGOIIOBCTRA.

['occonTepunueBble - apXau4yHble THUHKTOBBIC, KOTOpbIE B CTapblX KJIACCHOHUKALMAX OTHOCUIH K HUCIY
"CeMEHHBIX NMAllOPOTHUKOB" (IITEPHAOCIIEPMOB) (CM. CHOCKY 34).



HGKOTOPBIC aBTOPbI, YKa3bIBass Ha HHU3KYIO MCXAaHHYCCKYIO ITPOYHOCTH OI'pOMHBIX JICITTHACACHAPOHOBLBIX CTBOJIOB
(KOTOPBIG MpaKTHYCCKH JTHIICHBI I[peBeCHHBI), Inpearnojiarayia, 4YTo OHH OBLIH ITOYTH HOJHOCTBIO IIOTPY/KCHEI B
BOOY, BBICOBBIBAs HAPYXY JIMIIb BEPXYIIKY - BPOAC COBPEMCHHLBIX PACCTOB.

B wusBectHoM ¢anTacTHUueckoM pomaHe OOpyudeBa "Ilnytomms” (ABmsromeM coOor0 (akTHYeckH HaydHo-
MOMYJIAPHYIO KHHMTY O BBIMEpPHIMX >KUBOTHBIX) T€pOH CTAIKUBAIOTCS C OTPOMHBIMHU, pasMepoM ¢ cobaky,
MypaBbsIMH - "TIapAMH 10pckoit pupoasl”. Hanobuo 3amMeTuTh, 9To pa3znoodpa3HbIX AUHO3aBpOB reosior OOpyyeB
OIHKCAaJl BIIOJHE IPAMOTHO U PEAJTMCTUYHO, @ BOT HCIIOJIMHCKHE MYPaBbH - 3TO Y)KE€ YHCTEeHIIAs GaHTazus.
[lepoHayanpHO MIEHPOMEHH CUMTAIMCH IeJIOPUTAMHM, OAMAKO IOTOM OOpaTHiIM BHMMaWHe Ha TO, YTO ITH
pacTeHHs IIOYTH BCEria BCTPEYArOTCS B HMCKOIIAEMOM COCTOSHHH IIOJIMOCTBIO, BMECTE€ C HENOBPEKICHHOH
KOPHEBOH CHUCTEMOMN: TaKOH THUI 3aXOPOHEHHUS XaPaKTEPEH UMEHHO It CBOOOTHOILIABAIOIINX GOPM.

Panpie Bce 3TH ¢GOpMBI, HMEIOIIKHE TIPH3HAKH KaK PEeNTHIHH, Tak ¥ aM(puOuii, 00beIuusU B 0coOBI mojaKiace
0aTpax03aBpOB, HO HbIHE CUUTAIOT, YTO OATpaxo3aBphl - cCOOpHAs IPYIINa, U HA3BAaHHE 3TO HE YHOTpeOIsieTcs.

310 ocobenno uUTEpecHo Ha GoHe TOro, UTO pamee, B JeBOHE, CYLIECTBYIOT Haxonku ambuOuil u 3a npenenamu
TPOIHYECKOTO I105ICa, HalpuMep B ABCTpaldd. J[eI0 B TOM, YTO IE€BOHCKHE aM(pHOHUH OBUIH eIl CYyLLeCTBaMU
YUCTO BOIHBIMM, 4 BOJE, KaK M3BECTHO, TEMIIEDATYPHbIE MEPENANbl MEXIY KIHMATHYECKUMH 30HAMH CHIIBHO
BBIPOBHEHEL.

Becpma cBocoOpa3Hasi 3HIOTEPMHS BO3HHMKAET JaXKe Yy HEKOTOPBIX PBIO - BBICOKOCKOPOCTHBIX XHUIIHUKOB BpOJE
TYHIIa HIH MeY-pblObl, HO KaK pa3 y pbIO-TO, C HX JBYXKaMEpPHbIM CEpPALEM W €IHHCTBEHHBIM KPYIoM
KpOBOOOpAIlEHHsI, KPOBb Pa3/ieJIeHa HA BEHO3HYIO H apTEPHAJIbHYO H3HAYAIbHO!

Y HaceKOMBIX, TOXe MOLUEANINX MO IIYTH H30ISAIHH MOKPOBOB M 3KOMOMHH BOABI, KOHEUHBIM IIPOIYKTOM
0enKOBOTO OOMEHA TAKXKE ABJIACTCH MOYEBAs KUCIIOTA.

Psn uccnenoBaresnieii cuutaeT 3BpUANCUINLIA THI Yepena JHIIs Moaudukalnuell IHancuanoro, KOTOpyio pasHble
IpYNIbl BOAMBIX PENTHIIHH [pUOOpeTaId HE3aBHCHMO; IMPU TaKOM IIOMMMAaWHU "3BpUANCHILI" CTaHOBATCS
UCKYCCTBEHHOH, COOpHOMH IpynIoi (Bpoje 3HaKOMBIX HaM "CEMEHHUBIX [1allOPOTHUKOB").

CHHIpPOM - COUYETaHHE ITPU3HAKOB {CUMIITOMOB), HMEIOIUX OOIIUI MEXAHW3M BO3HUKHOBEHUS.

Henasno M.®.MBaxueuko (1980) mpuBen cepbe3Hble TOBOJALI B IIONB3Y TOTO, YTO M TPeTbs, "anancuauas’,
9BOJIOIIMOHHAS JIMHUS TOXKE HMEET He3aBUCHUMbIe aM(UOHMIHbIE KOPHH; Ha 3TOM OCHOBAHMH OH IPEIIOXHI
BBIIEIIUTH Yepemax, KOTUIIO3aBpOB M CBA3aUHbIe ¢ HHMH (POPMBI B OT/IENIbHBIH KiIace - HapapenTiHiaun. KpoMe Toro,
CYLIECTBYET P AOBOJAOB B MOJb3Y TOrO, YTO aM(pUOUH, CTOSIIHE B OCHOBAHUH COOTBETCTBYIOLIMX PENTHIHHHbIX
CTBOJIOB, BeAYyT IIPOMCXOKICHHE OT Pa3HbIX IPYII KHCTENEPbIX; €CIIM 3Ta THIIOTe3a MOATBEPAUTCS, TO OKaKeTCH,
YTO TepoMOp(hEI U 3aBpOMOPPHI pa3oUIUCE Aake He Ha "aMmdubuitnom”, a eule ua "priduom” yponue!

O TeNJIOKPOBHOCTH BBICIUMX TEPAMCHI MOXET CBUACTEILCTBOBATHL U PAJ KOCBEHHbIX MPH3HAKOB. B 31O Bpems
BIIEPBble MOSBISAIOTCA H IIOA3EMHBIE (pOOIHe) JKUBOTHBIC, W HOYHBIE (C OYeHb KPYNHMBIMU TlazaMHd H
OMHOKYIISIDHBIM 3pEHHeM, KaK y JeMypa WJIH COBBI) - a Takoil o0pa3 *KU3HM A8 HOMKHUIOTEPMHOIO CYIIECTBa,
HarpeBarollerocs: "OT CONHBILLKA", BPAL JIH BO3MOXKEH.

benblie rpyaHble MBIl KYPHHbIX KaK pa3 W 00€CHeUHBAOT PE3KUIf SHEPITHYHbIHA B3JIET.

Kaptuna u3 "[lapka ropckoro mepuona" - THpawo3aBp, Ipecielylolluil repoeB BIUIABL - BUAMMO BIIOIHE
COOTBETCTBYET NeHCTBUTEILHOCTH.

OkoH4YaTeIbHO 3Ty MPOONIEMY YNalOCh PELUHTH JIMUIb HA YPOBHE BLICIIMX (TEPHEBLIX) MIIEKOMHTAIOIINX; AAXKE
OJIHOIIPOXO/IHBIE MIICKONHUTAIOIIHE (OTHOCHMBIE K IIPOTOTEPUSM) COXPAHSIOT "penTHIbHBIE" YepThl B CTPOEHHHU
IJIEYEBOTO I105Ica (HECIUTAs € JIOMATKOH KOPAKOUIHASA KOCTh).

CetiicMozaBp (M3BECTHBIH JHING 110 OTIIEYATKAM CJIeI0B) MOKeH OBLT TOCTUTATh B [UIHHY 48 METpOB.

HenaBuo onucanHeli nrepaHonoH Quetzalcoatlus (oT KoTOporo, IpaBAa, H3BECTHB! IHIIL HECKOJIBKO
U30JIMPOBAHHbBIX OCTATKOB) JOKEH ObLT JOCTUTATh B pa3Maxe KpbUIbEB 16 M.

Y mnozaHeMeroBoro nrepofaktuis Pterodaustro B vmKkued uenrocTH OBLIM COTHM UIMHHBIX IETMHKOBHIHBIX
3y0OB - MONHBIA auasior "KUTOBOTO yca", TO3BOJISAIONIET0 OTIEKUBATE U3 BOJIBI METTKUX O€CIIO3BOHOYHBIX.
BeickaszpiBasiach J0CTaTOYHO OOOCHOBAHHAS THIIOTE3a, YTO 3aypOIObl OOHTAIH Ha MOPCKHX MEIKOBOABAX (4eMy
€CTb IIPAMbIC JOKA3aTeNIbCTBA B BHUIE HMX CIENOB HAa H3BECTKOBOM MOPCKOM IIECKE € OCTAaTKaMH MOPCKHX
MOJLUTIOCKOB). OMH NTPOBOAMIN BpeMs, CTOS Ha JHe, Ha TIyOuHe 3-4 MeTpOB, U MHTATUCH BOJOPOCIAMH; OTCIONIA
MIOHUSATHO, 3aUeM MM Takue YYJAOBHIMHBIC pa3Mephl Tela - TPOCTO YTOOR! He COMBAJIO ¢ HOT BOJIHAMU,



CobupatenbHoe Ha3BaHUE 3JIE€MEHTOB (Meb, CBUHEL W T.II.), COJIH KOTOPBIX BBICOKOTOKCHYHBI JUIS BBICIIHUX
’KUBOTHBIX.

K ¢urodarun nerranuch nepedTH W HEKOTOPBIE MPOTOTEPHH (IOPCKHE MYJILTUTYOEPKYJIATHI, HECKOJIBKO CXOHBIE C
IPHI3YHAMH ), OTHAKO TH MOTIBITKH, KAK BUJIHO, HE YBEHYAIIUCH YCIIEXOM.

Cutyauus, BUJUMO, CXOJHAs C COBPEMEHHBIMH KPOKOAMIIAMH: T€ aKTHBHO OXPAaHAIOT KIAJKy, HO HEMEJICHHO
paccTaloTcs ¢ BBUTYTTUBIIUMHCSA JICTCHBIIIIAMH.

HeiHe OT 3TO# Tpymmbl ylENeld JHINL OCETPOBBIE W HEKOTOPHIE SK30THYecKUe (PopMBI Bpode adhpHKAHCKUX
MHOTOIEPOB U CEBEPOAMEPUKAHCKUX TMAHUHPHBIX LYK,

EnuHCcTBEHHBIE HCKITIOUEHHS - THETYM M BEJIbBHUHUSA B IIEPBOM ciTy4ae u 3¢esapa - BO BTOPOM, HO 3TH pacTeHUS IO
CBOEH )U3HEHHOU PopMe ABNAIOTCA UMUTATOPAMHU LBETKOBBIX: Y HUX €CTh IIUPOKUN MATKHUH JIUCT, ATO/bI U T.11. B
HEKOTOPBIX HOBEHIIHX KIACCH(PUKAMAX UX JAKE CTAIM BKIIHOYATh B COCTAB 11BETKOBBIX.

[lon cykueccueid 31ech oApa3yMeBaeTcs He BCAKas CMEHA pacTUTENLHOCTH, a To, uyTo C.M.Pazymonckuit (1982)
HA3bIBAE€T 3KOTCHETHYECKOW CYKIECCHEH: JKECTKO JEeTePMEHHPOBAHHAs TOCEA0BATENBHOCTL PACTHTEIhHBIX
accol(alHii (cepuallbHBIA psJl), KaXas U3 KOTOPBIX BUJOU3MEHSIET COCTAB MOYBHI TaK, YTO OH CTAHOBUTCH Oolee
OylaronpHsTeH U acCOUMAlMU-TIOCEIOBATENs, HEXETH AN Hee caMoi, U NpHUBOJUT B KOHEUYHOM HTOTE K
acCOIMAIMHU-KIUMAaKCy, B ITOUBAX KOTOPOH JNOCTUTHYT "HYNeBON OanaHc” 1O OpraHuke; KJIMMAaKCHas acColUalus
HE HMEET BHYTPEHHUX INPHUYMH K CMEHE M MOXKET CYyUIeCTBOBaTh HEONpeAeNieHHO JOJIr0 - IoKa He OyneT
paspylleHa H3BHe (Halpumep, JecHbIM noxapoM). IlpuMep skoreHeTHueckod cykueccuu aist I1oaMOCKOBBS -
3apacTaHWe Tapu HBaH-4aeM ([IMOHepHast cTajaus), Oepe3HsK, CMeHa €ro eJIbHHKOM H, Jaiee, IyOpaBoH
(xmuMakcoM); UK 3TOT anutes oxoio 300 netr. COBOKYMHOCTh KIMMAKCa € BEIYUUMH K HEMY CEpHATbHBIMHU
pAdaMH Ha3BIBAIOT CYKIECCHOHHOM CHCTEMOil; ee MOMXHO paccMaTpuBaTh KaK TOMEOCTAaT, KOTOPBIM HMeeT
pPaBHOBECHOE COCTOSIHHE (KITHUMakc), a Oyaydd ke BBIBEJACH W3 HETO BHEIIHHMHU CHIIAMH, BO3BpalllaeTcsl B
UCXOAHOE TTOOMKEHHUE IIPH TOMOLIH pAAa CTAaHAAPTH3OBAHHBIX PEAKIUH (JKOTCHETHUYECKUX CMEH).

B Muonene ObU1 MOMEHT (MecCHHCKUH Kpu3uc), koraa CpeauzeMHOe MOpe TOYTH ITOJTHOCTBIO BBICOXJIO, & JIHO €ro
3apociio caBaHHAMH appUKaHCKOTO THUIIA.

[TonuIOMHUHAHTHBIH JIeC - clararoluicss GONBIIUM YHUCIOM JecooOpa3yromux nopoa. [upoko u3BecTHO Takoe
COTMOCTABJICHUHE: HAa OJHOM-€IMHCTBEHOM TE€KTape aMa30HCKOH THJIEH MOMKHO Hac4yuTaTh OOJbINE BHJIOB
JIEPEBBEB, YEM BO BCEH AHIIIHH.

Koraa B ABCTpaiHIO 3aBe3JIM AOMAIIHUX KOIBITHBIX, OKa3aJloch, 4TO MECTHBIC HABO3HUKH HE CIPABIAIOTCS C
yTUIU3allied WX IoMeTa M HaKOIJIeHHe Hepa3JIokKEeHHBIX JSKCKpPeMEHTOB Ha I1acTOMINAX OCTaHaBJIMBACT
BO300HOBJICHHE TPaB; IPHIIIOCH 3aBO3UTh TYA €BPOIIEHCKUX HABO3HUKOB - TOTAA BCE IIPUIILIO B HOPMY.
"HOkHOaMepUKaHCKHE KOIIBITHBIE" - 1IECTh BBIMEPIIUX OTPAAOB, JHIAEMHUHBIX /Ul 3TOT0 MaTepuka. Bee oHu, Kak
U Hallli [IApHOKOIIBITHBIE U HEIIApPHOKOIBITHBIE, BeAyT MPOUCXOXKACHUE OT KOHIUIAPTP, OJHAKO ¢ MO3AHETO Mela
Pa3BUBAIMCH B H3OJIALMH, U CXOJICTBO ¢ Pa3IM4HbIMHU "CEBEPHBIMHU'" I'DYNIIAMH MPHOOPENIH HE3aBUCHMO, TO €CThb
YHCTO KOHBEPTEHTHO.

3T0 OBUTH OJIHH U3 CAMBIX CBO€OOPA3HBIX KOMBITHBIX: ITPOIIOPIIHH KOHEYHOCTEH Y HUX TAKOBBI, YTO JIOKOMOIIHUS UX
Obula "TIONYIBYHOTOM", KaK y TOpHJIIBI, @ HAa HOraxX y HHUX BTOPUYHO BO3HHUIKJIM KPYIHBIE HEBTSKHBIE KOTTH.
CuuTaroT, 4TO OHU OOIJIAABLIBAIM TUCTBY JAePEBLEB, MpUrudas K cede BeTBH MPU IIOMOIUIH "PyK .

HUmenno ato cyuectBo 0110 onucano M. A.EdpemossiM B pomane”Benukas Jlyra" mon nHazBanueM "ruiry - yxac
HOUEH, IIOXKUpaTesb CIIOHOB",

Jlomaau (M3 HEMAPHOKOMBITHBIX) W MOJOPOTHE (U3 MTAPHOKOIBITHBIX) SIBISIIOT COOOIO /IBE BEPLUMHBL B 3BOJOLIUU
TPaBOSIAHOCTH. Y OOOHMX HMeeTCs B IHIIEBAPUTEIILHOM TpakTe "OpoiuinbpHas kamepa", rie CUMOHOTHYECKHE
MUKPOOPIraHHU3MbI JIOTIOJTHUTETBHO (EPMEHTHPYIOT TMEPEKEBAHHYIO TPaBy, OJHAKO Yy MOIOPOrHx 3T0 pydelr B
nepeqHed 4acTH KelmyJka, a y Joliajael - ciemasl KHIIKa mo3and Hero. Ilomoporue mepepabaThiBalOT MHLLY
ME/UIEHHO ¥ HEeTOPOIUIMBO, U3BJeKas U3 Hee MAaKCUMYM TOTO, YTO BO3MOXKHO, a JIOIIAJH, HAIIPOTUB, IIPOTOHSIOT
TPaBSHYIO MacCy 4epe3 KeMyJIoK ¢ mpeaenbHoi OpicTpoToi. HabmomeHus B a@puKaHCKUX CaBaHHAX MOKAa3ai,
qro Joumaau (3edpel), n3dUpaTeabHO NUTAsACh Hauboee rpyOOBOTOKHUCTHIMU TpaBaMu, A€Iat0T OCTAIbHbIE THUITbI
KopMa Gojiee JOCTYIIHBIMY JIJIS TIOJIOPOTHX (aHTUIION ).

Mue He xoTenoch OBl BCTYHIATh 3[eCh B IIOJIEMHKY ¢ aBTOpaMHM HaBOJHHUBIIMX Poccuio "peiamruosso-
npocBeTuTeNnbCKux" Opormop. OTChUIa0 UX Beex "Mo npuHaaie:)kHocTH" - K ITane PuMckomy, Tounee - k nanckoi
SHIMKIIMKe, HanucaHHo# B 1967 roay mocne Broporo Barukanckoro Cobopa W HpH3HAOUIEH, YTO TeOpHs
JlapBuHa "BepHO TpaKTyeT BOIPOCHI MPOUCXOKICHHUS YeI0BEIeCKOro Tena”,

CenuMeHTOreHe3 - IIPOLlece HAKOIUICHUS U OKOHYATEIIBbHOTO OCKIACHUS OCAIKOB B BOAHOH cpene.



Hctopus 3Ta BecbMa Ha3zWaaTellbHA B TOM CMEICIE, YTO (aKT HATHYHS y HEKOTOPOH eCTeCTBEHHOHAYYHOH
THIIOTE3bl MaTeMaTHYeCKOW MOJeNd (HampuMmep, Kak B 3HAKOMBIX HaM "HMIIAKTHEIX" THIIOTE3aX MEIOBOTO
BBEIMHPaHH$) HE JI0JIKeH TMITHOTH3UPOBATH €CTECTBOMCIBITATENS; MaTeMaTHKa - BCETo JIUIIb HHCTPYMEHT (Kak Ta
actponiabus Octama benaepa. kotopas "cama MepsieT... beuo O TONbKO uyero Meputh"), KakoBOH cam mo cebe
UCTUHHOCTH HE TapaHTHPYET.

To, 4TO NEAHMK BO3HUKAET HE CTOIBKO "OT X0JoAa", CKOJBKO "OT CHIPOCTH", M3BECTHO AOCTATOUYHO JABHO.
OOpaTtuBIIHCh K KapTe 58, Jerko BUJCTH, YTO MOKPOBHOE OIEJCHCHHE TOCTUTAT0 MaKCHMyMa B TEIIBIX H
BIQKHBIX MPHATIAHTHYECKUX OOJIACcTAX, TOrjAa KaKk B cyxod W xoynomaHoW Bocroynoi Cubupu u Ha Ajscke
CYIIECTBOBATH JIHIIIE IOKATEHEIE TOPHBIE JIETHUKH.

HeoOXoauMo MOMHHTH, YTO MOSIBJICHHE HA TEPPHUTOPHH JIECHOH 30HBI 3TUX CTEMHBIX (T.€. Bpoje OBl FOKHBIX)
BH/10B MAPKHUPYET HE MOTEIUICHHUS, KaKk HHOTAa OLUKOOUHO NOJaraoT 300€0rpadbl, a MMEHHO JISTHHKOBBIE SMOXH.
CyliecTByoIue Ha 3eMile IYCTHIHU JIENAT [0 JTHHAMUKE BBIIQJIeHUS OCAJKOB Ha TPH THIA. beperosble mycTHIHH
pa3BUBAIOTCA TaM, TJ€ K KapKUM MOOEPekbsIM MOJIXOMAT XOJI0aHbIe Mopckue TeueHus (Hamub, Atakama): 3y1ech
OCaJIKOB, CUHTAl, BOBCE HET, JKU3HH, COOTBETCTBEHHO, TOXKe. IlyCTHIHM lleHTpanbHoazuarckoro THma (['obw,
bernak-/lana): B HUX OCaJKH "paBHOMEPHO pa3MasaHbl’ [0 BCEMY TOJly - U MOTOMY JXH3HB TYT €CTh BeCh TOJI, HO
enBa Termmutes. Ilycteinu cpemusemuomopekoro Ttuna (Caxapa, Kapa-Kymel, bonbemas Ilecyanas nmycTbiHS B
ABcTpanin): 3/iech OCaJAKOB CTOJIBKO JKe, YTO U B IPEebIAYIeM THIIe, HO TOJLKO BCE OHH BBUIHBAIOTCA Pa3oM, 3a
JIBE-TPH HEJENH; TYT NPOUCXOAUT KpaTKUif U OypHBIH paclBeT U3HHU (pa3HOOOpa3HbIE dpeMephl), KoTopast 3aTeM
IEPEXOTUT B TATEHTHOE COCTOSHHUE - JI0 CIEAYIOMIEro Tojaa.

anb, xotopyto anrmuiickue koponu B X-XI Bekax ObUIH BBIHYXACHBI BBIIAYMBATH BHKHHTAM, PEryJApHO
BTOpraBlIAMcs Ha bpuTtanckue ocTposa.



