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I[J'IH napaaurM COBPpEMEHHOI'O €CTECTBO3HAHUA XapaKTEPHbI YIIPOMICHHBIC PEIMICHUS CIIOXKHBIX
HpO6J’[eM. an/I 9TOM 3HAYUTCIIBbHBIC MACCHUBBI Hay'-{HOﬁ I/IHd)OpMaIIPII/I OKa3bIBaKOTCs U3JIUIIHH-
mu. B YTBEPKACHUUN TaKUX NapaJurM HEMAJIOBAXXHYIO POJIb UT'PAOT BHECHAYYHbBIC — ITOJIMTH-
YECKHE, KOMMEPUYECKUE — (baKTOpLI. HpumepaMM MOT'YT CIIYXKUTb MOJICKYJISIpHas (bI/IJ'IOl"eHI/IH,
TEKTOHHUKA IUIMT, IAPHUKOBasA MOJACIIb KIIMMAaTUYCCKUX M3MCHCHUI U UMITaKTHASI MO/JICJIb MacCO-
BbIX BbIMMpaHHﬁ. B ocHoBe 3THX MO)ZLGJ'[GIZ JIEKaT A0MyHIECHUs, YMO3PUTEIIbHBIE MEXaHU3MbI U
HENIPAaBOMEPHBIC 0606HI€HI/I$[ (MOJ'IeKyJ'IHpHLIe 4Hachl, KOHBGKHI/IOHHHﬁ MCXaHHU3M IBUKCHUS JIN-
TOC(bepHI:IX TUIUT, NOTCIIJICHUE MOCIICIHUX Z[CCHTI/IJ'ICTI/Iﬁ KaK 10Ka3aTeJIbCTBO NMapHUKOBOI'O pa-
30TrpeBa aTMOC(bepBI, UpuarMeBas anoMallvs Kak CBUACTCIBCTBO BbIMUPAaHUA TUHO3aBPOB OT CTOJI-
KHOBEHHS 3eMJIH C aCTepOI/II[OM). Takue TEOPUHN HE TOJIBKO AUCKPECAUTUPYIOT TCOPETUUCCKUEC
HCCIIC0BAHUA, HO U HAHOCAT ymep6 CBSI3aHHBIM C HUMH 00J1aCTsIM HpaKTI/I‘-IeCKOﬁ JACATCIIBHOC-
Th. B kauectBe Gosee MEPCIICKTUBHBIX pacCMaTpuBarOTCs aJIbTCPHATUBHBIC TCOPHUU SITUT'CHETH-
YECKHUX IPOLECCOB KaK OCHOBBI (1)I/IJ'IOFCH633, pOTaL[I/IOHHOﬁ TEKTOHHUKHU, IEPEPACIPEACICHUA
Te11J1a 110 NOBEPXHOCTH 3eMJ'[I/I, HU3MEHCHUS CTPYKTYPbI OHOJIOTUYECKOTO pa3H006pa31/191 Kak 1npu-
YWHBbI BBIMHUPAHUS. B o60ocHOBaHUH STHX TeOpHﬁ BCAYLIYIO POJIb UI'PAIOT MaJICOHTOJIOTMYCCKUE
HCCJICAOBAHUA.

Knrouesvie cnosa: rnapagurmMsel €CTCCTBO3HAHUSA, OBOJIIOLIMA, (1)I/IJ'[OFGHPIH, MacCCOBBI€ BbIMUPAHNA,
TEKTOI'CHE3, KIIMMATUYCCKUC U3MCHCHUS.

HO0ueii aneoHTONOra U OpraHU3aToOpa MaJeOHTONOINYECKUX UCCIISNOBAHUN — ITOIX0-
JSIIIAH TOBOJ IUIst pa3roBOpa O CUTYAIMH B [TAJICOHTONIOT UM, KOTOPYIO €[Ba JIM yIacTcs Iposic-
HHUTb 0E30THOCHTENIBHO K CHTYallll B €CTECTBEHHBIX HayKax B 11esoM. M3BecTHBIH (umocod
Tomac Kyn (1975) yTBepxman, 9To HayKa pa3BUBAETCS OT OHOW MapaJuTMBI K Apyroi. Cme-
Hy NapagurM OH OIHMCHIBAN KaK CIOKHBIH MPOIecc, BKIIOYAOINI HAKOIUICHUE TAHHBIX, HE
YKJIaJbIBAIONINXCS B PAMKH OOIIETTPUHATHIX IPEICTABICHHUH, HCYEPIAHHOCTh HCCIIE0BATEb-
CKHX IPOrPaMM, pa304apoBaHHE B aBTOPUTETAX, CMEHY ITOKOJICHHH 1 MHOTO€ JIpyroe.

JIronm MOETO MOKOJICHUS, C YBIeUeHHEeM YhTaBIIre KyHa TpranaTs Jiet Ha3aj, Tenepb ¢ YAuB-
JIeHUEM HaOJIIOAI0T 3a TeM, KaK [apaiirMbl pa3ayBaroTCcs 1 JIONAIOTCs Ha IV1a3ax M0A00HO MbUTb-
HBIM ITy3bIpsSM. PaHbIIe NpensiTCTBHeM Ha ITyTH HAy9HOTO Iporpecca ObUT KOHCEPBATH3M yde-
HBIX, C OOJNBIIMM HEIOBEPHEM OTHOCHBIIMXCS K HOBBIM HJEsM. Terepb OrmaceHus BbI3bIBACT
CKOpee Ta JIErKOCTh, C KOTOPOH OIPOMHBIC MacCHBBI HAKOIUICHHBIX 3HAHMIT MpenaroTcs 3a0Be-
HHIO, He OyIydy BOCTpeOOBaHBI COBPEMEHHBIMH Iapaaurmamu. Ilapagurma u3 MHCTpyMeHTa
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MOOMITM3aI[MM HAKOTUICHHBIX 3HAHWH IIPEBPAIaeTCsl B MHCTPYMEHT SJIMMHUHAIIMK. JTO HOBas
CHUTYyalMsl, U MbI [I0Ka HE 3HaeM, BO YTO OHA Pa30BbETCS.

CUMIITOMaTHYHO, YTO B CaMbIX MPECTIKHBIX MEXIYHApPOIHBIX )KypHaynax «Nature» u
«Science» TEpBUYHBIA OTOOP CTAaTel MPOU3BOJST HE YUCHBIE, & KYPHAIUCTBI, JIy4IlIe 3HAI0-
IIKE, YTO HHTEPECHO MAaCCOBOMY YHTATEN0. IMEHHO 3TH Ky PHAIIBI CHITPAJIN PEIIAFOIILY IO POJIb
B CTPEMUTEIBHOM YTBEP)KICHUN TaKUX MapaurM, KK TCKTOHHKA IUIUT, TAPHUKOBAsI TEOPHS
M3MEHEHHS! KIIMMaTa, KaracTpopuiyecKknue CTOIIKHOBEHHUSI 3eMITH C aCTEPOUIaMH, OIPEJIEIIstO-
IIME XOJ[ Te0JIOTHYECKOW UCTOPHH, U TOMY 110Jj00HO0e. BooOl11ie esieHne HayqHbIX KYyPHAJIOB
Ha MPECTHKHBIE M HENPECTHKHbIE BBIOMJIO MOYBY M3-T10]] HOT JIIOOWTEJIEH OTCTauBarh, Kak
I'perop Menzens, cBoe 0co00€ MHEHUE B KaKMX-HHOY/b «3alMCcKaxX €CTeCTBOMCIBbITATENEH
bproy». Ecnu Bariie MHEHHE 4Ero-TO CTOMT, MoYeMy Bac He mmyOnukyer «Science»? 3anucku
€CTECTBOMCIIBITATENCH HE IPUHECYT BaM IPAHTOB, BBl HE IPHOOPETETE COBPEMEHHOT0 000pY-
JIOBaHUSI, 2 MOHACTBIPEH, B KOTOPBIX MOYKHO OBIJIO ObI OECIUIATHO CTABHUTH OMBITHI 110 THOPUAN-
3al1K PACTEHHH, y)KE IPAKTHYECKH HE OCTAJIOCh.

PoiHOYHBIE MeXaHM3MBI TOpasao Oosee 3(h(PEeKTUBHO 00ECIIEUNBAIOT SAMHOMBICIHE, YeM
pernpeccupoBanue yueHbIX. Ho MOeT OBbITh 9TO M XOPOIIIO, YTO OECKOHEYHBIE CIIOPBI CMEHH-
JIMCh 3aBUJIHBIM EIMHOYIINEM, a Hay4HbIE WJICH CTaJIM TTOHATHBI MaccaM. K coxanenuto, ata
cuTyanus TpedyeT MPOCTHIX U OMHO3HAYHBIX PEIICHHUI TaM, TJI¢ OHU B IPUHIIUITC HCBO3MOXHBI
B CHJIy CJIOXHOCTH W HEOJHO3HAUYHOCTH PEIIAeMBIX MpoOieM. YIPOCTHTh MpodieMy Jierde
BCET0, PACCMaTPHBasi €€ C BBICOTHI ITHYBETO MOJIETa, IEPEBO/IS €€ Ha BUPTYaJIbHBIH YPOBEHb,
r7ie HUKakue (pakThl BOOOIIE HE HYKHBI, @ BeZlb [TAJICOHTOJIOT CKJIOHEH PHITHCS B 3eMJIE U BbIKa-
MBIBATh HOBBIC MTPOOIICMBI.

JHanee OyayT KpaTKO pacCMOTPEHBI COBPEMEHHBIC MapaJurMaTuiyeckue Mojenu, domee
MOZIPOOHBIIT aHAJIM3 KOTOPBIX M 00CYK/ICHHE aJbTePHATUB MOXHO HAWTH B JPYTHX padoTax
aBropa. O0I1ee BlieYaTieHUE TAKOBO, YTO B COBPEMEHHOM €CTECCTBO3HAHHH MOXHO 000MTHCH
0e3 KIITaCCUUECKHX JAUCIHUIUIUH, POJIb KOTOPBIX B (POPMHUPOBAHUH HOBBIX NIAPA UM HEYKIOHHO
yMeHbInaercst. Tak, 3BOJIONUS OPraHUueCKOT0 MUpa ceifyac B OCHOBHOM PEKOHCTPYHPYETCSI
Ha OCHOBE MOJICKYJIIPHOH (DMITOTCHUH, PA3BUTHE 36MHOU KOPBI yKe 00BSICHUIN FCOPU3UKH, a
KIIMMaTHYECKUE U3MEHEHUS, KaK M3BECTHO, cBA3anbl ¢ BhiOpocamu CO,. HyxHa 1m B TakoM
ciTydJae MajJeoHTOJIOTHs?

MouiekyasipHast GpUIOreHus

Panplie cunranu, 4TO MOCKOJBKY MAJEOHTOJIOr PACIOIaracT CBEJCHUSMHU O XPOHOJIOIH-
YECKOI MMOCIEeA0BaTEIbHOCTH COOBITHH, O TOM, KaK BCE IIPOMCXOMIIO Ha CAMOM JIeJie, TO eMy U
3aHUMAThCsI (PUIIOTEHETHUECKIMU TTOCTPOCHUSIMU, TIPUBIIEKAst AaHHbIE APYTUX AUCHUILTHH. Ho
B HAIllM JTHU 3Ta 00JacTh MCCIENOBAHMI MPAKTHUECKH MOHOIOJIM3HPOBAHA MOJEKYISIPHON
¢unorenueit. [laneoHronory, 4T0OBl HE OTCTATh OT BPEMEHHU, IPUXOAUTCS MPU3HATH, YTO MO-
JIEKyJIApHBIEC Yachl TOYHEE, YeM MaJICOHTOIOTHYECKas JETOIUCH, YTO MOJIEKYJIsIpHAast Guiore-
HUSI BO BCEX OTHONICHUAX IPEBOCXOIUT TPATUIIMOHHYIO ¥ UTO JOIDKHBIM 00pa3oM OTIIpenapu-
POBaHHBIE [IAJICOHTOJIOTMYECKUE JIaHHBIE BCE 3TO NOATBEpkAa0T. IIpaBna, cipoc Ha Takoro
poJia MOATBEPKIACHUS HEYKIIOHHO COKPALLAeTCsl.

MeToibl MOJIEKYIIIPHO-(DHIOTEHETHUECKIX TIOCTPOCHUH HENPEPhIBHO COBEPIICHCTBYIOT-
Cs1, ¥ UX IPOrpaMMHOE 00ecIiedeHIe CTAaHOBUTCS BCe Ooliee CIIOKHBIM. TeM He MeHee, coxpa-
HSCTCA PAJ UCXOAHBIX YCTAHOBOK, BHOCAIIMX B ATU TIOCTPOCHUS HEYCTPAHUMBIN 3JIEMEHT yC-
noBHOCTHU. Tak, MOCTOSTHHAS CKOPOCTh MyTHPOBaHUs (MOJIEKYIISIPHBIE Yachl) — 3TO He Ooree
4yeM JIONYyIIeHNe, YaCTHYHO, MOXKET ObITh, ONPABIAHHOE B Cilydae He(DYHKIIMOHAIbHBIX yyacT-
KOB, TAKUX, KaK BKPAaIJICHHbIE B SIEPHBIN reHoM (parMeHThl MuToXoHapruansHoit THK, Ho B
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Puc. 1. Cpacranue CerMEHTOB JIMCTa, COSMHEHHUE KHUIOK U (POPMUPOBAHKE IIEIBHO JIHCTOBOI IIac-
THHKH y TpracoBoro nrepunocnepma Scytophyllum vulgare (Prynada) Dobruskina (Krassilov, 1997a).

00IIIeM ciTydae He MMEIoIee HU TEOPETHIEeCKNX, HU AKCIIEPUMEHTAILHBIX OCHOBaHUH. MOHO-
(bust He BBITEKACT M3 MOJICIH, a 3aJI0’KeHa B HEll M He UMEeT HUKAKUX MPEANOCHIIOK, KpoMe
Mmupa 06 Agame u EBe (puitorenns genoBedeckoro poja ceifuac Kak pa3 ¥ CBOIUTCS K PEKOH-
CTPYKIMH MoJieKyJsipHOit EBb). HertacHo mpuHUMaeTcst HeoOOpaTMMOCTh pa3BUTHS, XOTS BCE
9JIEMEHTaPHBIC MyTAI[OHHBIE aKThl 00PATHMBI.

B nmro0om ciryuae, MonekysipHast (GUIOreHUs] OTpa)kaeT SBOJIIOIIMOHHYIO HCTOPUIO OIHOTO
WJIM HEMHOTHX JJIEMEHTOB TeHoMa. Kak oHa cooTHOCHTCS ¢ (uiIoreHueil opraHu3MoB, — 370,
MOXKaTyH, cCaMblil CIIOXKHBINA BOIPOC 3BOIIOLMOHHON TEOPUH, PEILIEHHE KOTOPOro JIEXKHUT 3a Mpe-
JIeJIaMH MOJIEKYJIIPHO-(DHUIIOTEHETHYECKHIX TTOCTPOCHHUH M CBSI3aHO C ITPOTHBOPEYUBLIMH ITPEJi-
CTaBJICHUSIMH O POJIM JIEMEHTapHBIX TEHETHYECKHX U CUCTEMHBIX SIIUTEHETUUECKUX COOBITHI.
Borpeky XpecToMaTuitHbIM NpeACTaBIeHUsIM 00 0TOOpE eIMHUYHBIX MyTalMii KaK OCHOBHOM
MeXaHU3ME IBOJIIOLHH, 3BOJIOLMOHHO 3HAYMMbIE U3MEHEHMS MPOUCXOSIT Ha YPOBHE T€HOMA
Kak cucteMsl. /laHHbIE CpaBHUTEIEHOH MOP(OJIOTHUH U TTAJICOHTOJIOTUH HEIBYCMBICIICHHO CBH-
JICTETBCTBYIOT O CHCTEMHOM — MaKpOMYTAllIOHHOM, M3MECHEHUH (DYHKIIHOHUPOBAHHS TCHOMA
Kak [epBOM II1are Ha ITyTH SBOJIOLMOHHBIX ITPe00pa3oBaHuii, 32 KOTOPHIM ClIelyeT MUKPOMYTa-
LIMOHHAsI JIOBOJIKA OT/ICIbHBIX TEHOB B HOBBIX YCII0BHsX (yHKImonuposanus (Krassilov, 2004).

B ocHoBaHMHN pacxomsmuxcsi pUIIOreHeTHYEeCKUX JIMHUH OOBIYHO HaXOISITCS MaKpPOIIOJIHU-
MOpPQHBIE MOMYJISIIHUHI, TPeIesbl MOP(OIOrHIecKON N3MEHYNBOCTH KOTOPBIX HEPEJIKO MIPEBBI-
LIAI0T MOP(OJIOTHYECKHE UCTAHIIMU HE TOJIBKO BUIOBOTO, HO M POJIOBOTO WIIH JIaKEe CeMeN-
CTBEHHOTO ypoBHeill. HekoTopble mpuMepsl MpUBEAEHBI Ha puc. 1, 2.

B nepBom cityuae B npejieniax 0HOro NoJMMOpP(HOTo BU/Ia TPHACOBBIX NTEPHUAOCIIEPMOB
HaOJIIOIAfOTCSl BAPUAHTBI JIUCTOBOH IJIACTHHKH, KOTOPBIE COOTBETCTBYIOT PA3THUYHMIM MEKITY
ponamu 3Toii rpymnisl (puc. 1). Bo BropoM — npeoOpa3zoBaHie TPEXMEPHBIX YELTYETHCTHBIX
10OETOB B JIOPCOBEHTpPAJIbHBIE (DHIUIOKIIA N Y MaKpPOIIOJIMMOP(HOTO BU/Ia IEPMCKUX TOJI0-
CEMEHHBIX JIaeT CIIEKTP MEePEXOAHBIX (JOPM MEXkK Ty XBOWHBIMHU U MenbracriepMoBeiMH. Ha puc.
3 mpezcTaBlieH IpUMEP MaKPOMYTAI[IOHHOTO BO3HUKHOBEHUSI ME30IEPUTEHHOT0 YCThHUHOTIO
armapara ¢ OOJIBIIUM YHCJIOM ITOOOYHBIX KJIETOK B CTBOJIOBOW JIMHUHU NMEPMCKHX XBOIHBIX.
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Puc. 2. ITonmumophusm nepexoHbIx GOpM OT YEIIyeIUCTHBIX H00eroB K (GHLIOKIAANI0 y TOJI0CEMEH-
HOTO pacTeHHs U3 MepMCKUX oriioxeHuii EBponeiickoit Poccun (Marepuainsr E.B. Kapacesa).

Puc. 3. [Tonumopdusm yCTBUYHBIX alapaToB y mepMcKkoro xBoitnoro Ullmannia cf. bronnii Goeppert.
AOGOPTHPOBAHHBIN YCTHHYHBIH ammapar (CTpeska) B BUJIE CKOIICHHsI MEJIKUX ME30TeHHbIX KIIETOK, 00-
Pa3yIoIIHX B 3peJIOM ME30IIEPUTeHHOM armapare (Crpasa) KOJIbIIO TOOOYHBIX KJIETOK, IPEPBAHHOE BKIIH-
HUBAIOLICHCS IEPUTeHHOM KIICTKOH.
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Puc. 4. ®durnoreneTryeckas cxema rojloCeMEHHBIX T10 MajieoHTOIornYeckum AanubiM (Krassilov, 1997a).
TopH30HTATBHBIME TyHKTUPHBIMHU JTIHHUASIMA 0003HAYECHBI TIPH3HAKH, TTAPAJIIETbHO BO3HUKAIOIINE B pa3-
JMYHBIX (PUIOTCHETUUECKUX JTHHUSX.

Me3o3oiickre (OpMbI KaK C IEPUTCHHBIMH, TaK U C ME30TCHHBIMH YCTHUYHBIMH alliapaTaMu
MOIJIM BO3HUKHYTB IIyTeM 000CO0IEHHS COOTBETCTBYIOLIMX BAPUAHTOB U3 MAaKPOIIOIUMOP Q-
HOM IIPEIKOBOM IOIYJISLUH.

OTH npUMepbI MOKa3bIBAIOT, YTO AMBEPIEHIINS HE €IMHCTBEHHBIH CIocod GopMupoBaHUs
¢uoreneTHUECKOro ApeBa. B pesynsrare cerperaloHHbEIX IPOLECCOB MaKPOIIOIUMOP(HEIE
MOMYJISIIMY JIABAJIM HAYaJI0 PACXOASIINMCS ITyYKaM TPOU3BOHBIX (POPM, Kak 3TO MOKA3aHO Ha
puc. 4 (Krassilov, 1997a).

[TporuBopeumst MEX 1y MaICOHTOIOIMUYECKOM U MOJIEKYIISIpHO# (ritorenueit oTuactu o0yc-
JIOBJIEHBI TE€M, YTO B TEHETHKE CUCTEMHOE IIPEACTABICHUE O TCHOME eIle He C(OPMUPOBAIOCH.
OnHako MMEHHO TeHETHKE cefuac MpUHAIEKHUT MOHOMOINSA Ha TEOPETU3UPOBAHUE, BCICI-
CTBHEC YETr0 OHA HE MOTyJaeT CTUMYJIIA I TIEPeCMOTpa CBOMX 0a30BBIX YCTAaHOBOK OT APYTHX
OMOIOTUUECKHX TUCIUIUINH, J0OPOBOJIBHO CIOXKHBIINX € ce0sl (PYHKIIUIO TeHEPUPOBAHUSI TTPO-
JTYKTHBHBIX THITIOTE3.

TexkTOHMKA JINT

AHanoru4Hasi CUTyalys CJIOXKMIAch U B Haykax o 3emile, TeopeTHYecKue pa3paboTKH B
KOTOPBIX MOHOIIONM3UPOBAHBI IUIUT-TEKTOHUYECKONW MapagurMoil. Yke cTajo HacTOJIBKO
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MPUBBIYHBIM BUICTh B MMAJCOHTOJOIMUCCKUX PAbOTaX BUPTYaIbHBIC KAPThl CMEIIICHHBIX KOH-
TUHEHTOB, TOCTPOEHHBIE HA OCHOBE MTUT-TEKTOHUYECKOW MOJIEIIH, YTO OHU BOCITPUHUMAIOTCS
KaK HeKasl peasibHOCTh. Ha paHHe# craiuy cTaHOBIEHUS 3TOM MapaJIurMbl MHOT/IA BCIIOMUHA-
JI O HEOOXOTUMOCTH (PaKTOJIOTHUYCCKOM MPOBEPKH YMO3PHUTEIBHBIX MOCTPOCHHM, HO TEIEPh
BOIPOC TaK HE CTOUT: €CIIU Majeodnoreorerpadus MPOTHBOPECUUT IIUT-TEKTOHUUCCKUM Pe-
KOHCTPYKIIMSIM, TO TeM Xy’Ke JIJIsl Hee. HeyquBUTeNnbHO, 4TO MaJeOHTONIOTH B Macce CBOEH Ie-
pelLUId Ha BUPTYaJIbHYIO reorpaduio, TeM CaMbIM BHOCS CBOIO JICHTY B YTBEPXKICHHE TLIHT-
TEKTOHUYECKOM NapajurMsl.

Tewm He MeHee 6a30BbIe ycTaHOBKH OMoreorerpaduu HacToNbKO (DyHIaMEHTAIbHBI, YTO HE
CUHUTATHCSI C HUMU HE MOXKET HU OJTHA TEOpHs, TPETEeHAYIOMas Ha HayuyHOCTh. [TocTynaromiast
CONTHEYHAas paauaIys yObIBaeT OT HKBATOpa K MOJIOCaM, B CBS3H C YEM BO3ZHUKAET IIUPOTHAS
KITMMaTU4YeCcKasi 30HATBHOCTh, ONPEICIISIONas XapakTep pacTUTEILHOCTH. B Xome reonoru-
YECKO# MCTOPHHU TII00aTbHBIC (PUTOKIMMATHYCCKIE 30HbI CY)KAINCh U PACIIUPSIINCH, HO TIPH
3TOM OCTAaBAJHUCh MapasuIeIbHBIMU IHpoTaM. CMeleHre Ha cepe 03HaYaeT BpaIleHHE, [0-
3TOMY Ha CMEIICHHOM KOHTHHCHTE JMHUU KOOPAMHAT W TapajlUiejbHbIe UM Ouorerpaduuec-
KHE BIIEMCHTBI TOJDKHBI OBITH PACIIONOKEHBI O] YITIOM K COBpeMEHHBIM. Eciu e oHu nmapa-
JICITEHBI COBPEMEHHBIM, TO CMEIICHHUs He ObUT0. He Bce Onoreorpaduueckue 3IeMEHTHI B PaB-
HOU Mepe U3YUYCHBI, HO TPAHHUIIBI OCHOBHBIX (DUTOKIMMATHYCCKUX 30H MTOATBEPIKICHBI OOIIHP-
HBIMH ¥ BIIOJIHEC YOeIUTEIbHBIME HaHHbIMH. C JCBOHA 110 MEJI IPaHUIlA TPOIIMUYCCKON 1 yMme-
PEHHOM 30H MapajuleJbHa COBPEMEHHBIM IIMPOTaM (OTKIOHEHHS, CKOpEee BCEro, CBS3AaHBI C
KpPYTHOCBUTOBBIMHU JTUCIIOKAIIUSIMU, PHC. 5), U €€ MOJI0KEHNE B Pa3HbIe SMIOXU HEPEIKO CO-
Bnanaer (Krassilov, 1997b).

Mp1, TakuM 00pa3oM, IMEEeM JCHCTBEHHBI HHCTPYMEHT JIS IPOBEPKH TUTHT-TEKTOHUYEC-
KHX PEKOHCTPYKIIUN, ¥ OHH €€ He BhIepkuBaroT. Ceifuac y)ke peKo BCIIOMUHAIOT O TOM, YTO
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(Krassilov, 1997b).

Puc. 5. IlonoxxeHue rpaHUIIb]
CyOTpONMUecKoil U yMepeHHOM
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B OCHOBE TEKTOHHMKH IUIUT JIOKHUT PyTHHHOE reodusnueckoe uccienonanue (Isaacks et al.,
1968), noareepauBiice n3BecTHOE ¢ 20-X IT. MPOILIOTO BeKa AeJICHHE JIUTOCHEPhl HA YCTOM-
YHUBBIC KPATOHBI (KIUIUTHD)), OKPY’KEHHbIE TMOABMKHBIMU TOSICAMU (CEHCMHUYHBIMU 30HAMH),
JIOTIOJTHEHHOE 00JIErYeHHON Teopuel Jipeiiha KOHTUHEHTOB, U3 KOTOPOH ylaJleH POTAllHOHHBIIH
Mexann3M. COOCTBEHHO IUINT-TEKTOHUYECKHIM MEXaHU3M pacTaCKuBaHUs IUIMT KOHBCKIIMOHHBI-
MU IIOTOKaMH U UX Cy6}1yKLH/II/I — noaABHIra nmoa Apyrue rirThl U MOrpy’>KE€HUA B MAHTUIO — C
caMoro HavaJia ObLT M IO CEi ICHb ocTaeTcst cyryoo ymospurensHbiM (Krassilov, 2003).

[TormepoBckuii KPUTEPHUIL OIIPOBEPraeMOCTH TYT HEe paboTaeT: CyOqyKIHI0 HEBO3MOXKHO
HU MOATBEPAUTD, HU ONPOBEPrHYTh. ENUHCTBEHHBIN IPUTOJHBIN JJI TAKUX CIIy4acB HHCTPY-
MEHT — 3TO CTapasi, Ho Bce ere rpo3Hast OputBa Oxkama. OT TUIIHUX YMO3pEHUH (2 UMEHHO
TakoBa CyOMYKIIMs) HAaJIO PEIIUTENBHO H30aBIISATHCS.

XOTs TUIMTOBAass TEKTOHWKA HUYETO HE O6’B$[CH$I€T, HE MPEACKA3bIBACT U YXKC NIIUTCIBHOC
BpEMsl He Pa3BHBACTCS, UTO YKA3bIBAET HA €€ MCUSPIIAHHOCTh, OHA YCIEIIHO ITOJaBJIsIeT Pa3BH-
THUE aJIbTCPHATUBHBIX MOHCHefI, B 4aCTHOCTH, pOTaHI/IOHHOI‘/‘I7 B MMPAKTUYECCKOM IIJIaHE HE0o0Xo-
Z[I/IMOﬁ JUTA IpE€JICKa3aHus SGMHETPHCCHHﬁ. Takas HEYA3BUMOCTb OTHACTH O6’I)$[CH$ICTC§I €€ BKJIIO-
YCHUEM B CUCTEMY HAIMOHAJIBHBIX IPUOPUTETOB, a 3TO Y>KC HC HAYKa, a MOJIMTHUKA.

ITapHukoBasi MOe/Ib KIMMATHYECKUX U3MEHEHHU

Eme B 6ombieii Mepe 00s13aHa CBOUM YCIIEXOM IOJIMTHKE ITAPHUKOBAs apaurmMa n3MeHe-
HUS KJIUMaTa, UCTIONb3yeMast JUTS MOAJICPKKH AepHON 3HEPreTHKH (He Taromeil BHIOPOCOB
NapHUKOBBIX T'a30B B aTMOC(EpY), OT KOTOPOil NPSMOil MyTh K SIIEPHOMY OPYKHUIO MaCCOBOTO
yHUYTOXeHUs. PU3ndecKkast 0CHOBA TEOPUU KaKeTCsl 0€3yNpeyHOi — MapHUKOBBIE ra3bl pa-
30rpeBaroT arMocdepy, 3To odien3BecTHo. Ho Kornma peds HAeT 0 CIIOKHBIX Tpolieccax, Hud-
TO TaK HE BBOAUT B 3a0iyKJCHUE, KaK 00IIeH3BeCTHOE. B 0fHOMEpHOI MapHUKOBO# MOIETH
HE yuTeHBI 0OpaTHbIE CBS3H B CHUCTEME TTAPHUKOBBIE Ta3bl — TeMIieparypa (puc. 6).

[TockonmpKy pacTBOPUMOCTE YIJICKHCIIOTO Ta3a B BOAE U €r0 YYacTHE B PEAKIUIX C CHIIU-
KaTHBIMH COCAMHEHHSIMU 3aBUCST OT TEMIIEPaTypPhl, TO UMEHHO KOJICOAHUS TeMIIepaTyphl sB-
JISIFOTCSI Bely MM KoMIIoHeHToM cuctembl (Kpacunos, 1992; Krassilov, 2003). MubiMu ciioBa-
MH, MOBBIIICHHE TEMIIEPaTyphl 10 IPUYMHAM, HE UMEIOIIUM HUYEro OOIIEro ¢ MapHUKOBBIM
93¢ deKToM, BEI3bIBACT KPAaTKOBPEMEHHOE (TTOCKOJIbKY CYIIIECTBYIOT MOIIHBIE Oy(epHbIe MeXa-
HH3MBI) yBEJIMUECHUE CONEPIKaHM IIaPHUKOBBIX Ta30B B aTMocdepe. [loaTomy konebanus ar-
mocdepHoit CO, Beeria cCONpOBOXKAAIOT KaK BTOPOCTENEHHbIH S QeKT TeMrepaTypHble I1K-
JIBI, CBA3AaHHBIC C COTHEYHON aKTHBHOCTHIO, TUHAMUKOHN BpaIleHHs 3eMJIM U JPYTUMH TIEpHO-
JUYECKUMH TPOLIECCaMH.

Onnum 13 Tiokaszarenel konneHTpamun armochepoit CO, ABIAETCs yCTHHUHbIH HHIEKC — OT-
HOIIIGHHE YKCIIa YCTBHI K YHCITy dMuaepMabHbIX Kietok (Kurschner, 1996). B cBsi3u ¢ napHuKoBoii
MOJIeTTBI0 OBLT BBITIONHEH PSI] NCCIISZIOBAHHUI TI0 N3MEHEHHUIO YCTHIYHOTO HH/IEKCA Ha JINCTHSIX UCKO-
MAeMBIX PACTCHUH M3 PA3NIMYHBIX CHCTEMATHYeCKUX rpymi. Hu B omHOM cirydae He 0OHapy>KeHO
TaKHMX KOJIEOaHUH YCTHUYHOTO MHAEKCA, KOTOPBIE CBUIETENILCTBOBAIN ObI O TIAPHUKOBOW MPUPOJIE
KIMMaTHIeCKuX u3MeHenuit nporwioro (Van der Burgh et al., 1993; Chen et al., 2001).

[Ipennonaraemas yrpo3a noTerieHus (TassHUe MOMSPHBIX JIBJOB U IOAHATHE YPOBHS MOPSI)
TaK)Ke HE YYUTBHIBACT MEXaHW3M 0OpaTHbIX cBsizeil. TastHue MOJIIPHBIX JIBJOB MPOUCXOIHT B
HavaJie TeMreparypHoro nukia. C 1anbHEHIINM OBHIIIEHHEM TeMIIepaTyphl yBETHINBACTCS
KOHBEKTHBHOCTBH arMOC(epbl U KOJIMYECTBO OCAJIKOB B BHJIE CHETa, CIIOCOOCTBYIOIINX POCTY
TOJISIPHBIX JICSHBIX IIAIOK.

Eciun sxe 00paTuThCst K MaJICOHTOJIOTMUECKOH JIETOIHMCH, TO OHA HEJIBYCMBICIIEHHO CBUJIE-
TEJIBCTBYET O TOM, YTO CYIIECTBEHHBIE KIIMMATHUYECKHE H3MEHEHNUS IPOUCXOIMIIN BCIISICTBHE
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Puc. 6. Cxema perynsumnn coneprxanus armocheproii CO, (Kpacumnos, 1992).

repepacipeaeneHrs Tella M0 3eMHOH TOBEPXHOCTH, a HE pa3orpeBa aTMoc(epsl B IIEIOM.
Tak, Mo maneo00TaHMYECKUM TaHHBIM, B TTO3THEMEIOBYIO ST0XY BBICOKOIIHPOTHBIN KIMMAaT
OBLT Teruiee, a TPONMUYSCKUI XOJNOMHEe, YeM ceifuac, mpuyeM B pailoHax, KOTOphIe, KaKk Ha
reorpaduUecKoif KapTe, TaK ¥ Ha BUPTYAIbHBIX INTUT-TeKTOHMIECKIX PEKOHCTPYKITHAX, TTOTIa-
JTATOT B TPOITUKH HJIM CYOTPOITHKH, TUTAKOPHAST PACTUTEIFHOCT MMea OoJiee yMEpeHHBIH 00-
muk, geM B Harm qaH (Krassilov et al., 2005).

Mexnynaponnas 60prba ¢ TexHOTeHHBIMU BeIOpocamu CO,, HHCTIMPUPOBaHHAS OJIHO-
MEpHOH MapHUKOBOH MOJIENBI0 KITUMAaTHUECKUX H3MEHEHHH, €/[Ba JIN MOXKET CYII[ECTBEHHO
TTOBIHSITH Ha HATIPABIEHHOCTh KIIMMATHIECKUX MTPOIIECCOB, HO OTBIICKAET 3HAYNTEIBHBIC CPEI-
CTBa OT MPEAOTBPAIICHIS PEaTbHBIX YTPO3, TAKUX KaK HABOJHCHUS, 3eMIICTPICECHUS, ITyHAMH,
4acToTa KOTOPBIX BO3PACTACT B CBA3U C IIOOATBHON TEKTOHMYECKOH akTHBH3anuei. K Tomy
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K€ IMHUPOKO pacuporaraHupoBaHHas TCOPHUA TCXHOTCHHOI'O MOTCIUICHUA MIPHUBOAUT K TOMY,
YTO JIIOAU OKa3bIBAIOTCA MOPAJIBHO U IICUXOJIOTHYCCKU HEMOATOTOBICHHBIMU K XOJIOHBIM 3H1-
MaM, HEOTBPATUMO MMPUXOAAIIUM Ha CMEHY OTHOCUTCIBbHOMY MOTCIUICHUIO. KOHe‘-IHO, Mexa-
HU3MbI UBMCHCHU S FJ'IO6aJ'H)HOFO KJInMata €€ BO MHOTOM HESCHBI, UX U3YYCHHUE TOJKHO OBITH
OCHOBAHO Ha 0OBEKTUBHOM aHAIU3E BCCH OCTYIMHOM HH(GOPMAITUH, B TOM YHCJIC TaJICOHTOJIO-
THYECKOH. 3/1€Ch YMECTHBI JTI0ObIe MOAETH, KPOME OTHOMEPHBIX.

HNMnakTHasi MoaeJIb MacCOBbIX BbIMI/IpaHI/Iﬁ

Oco0eHHO BreuaTIsieT CTPEMUTENILHOE PEBPALICHNE B TAPAIUIMY I'MIIOTE3bI MACCOBOTO BbI-
MUpaHuA BCJICACTBUEC CTOJIKHOBCHUA 3eMiu ¢ KpYIIHbBIM HC6CCHBIM TCJIOM, B€Ib aBTOPUTCTHLIC
TEOPETHKH IBOJTFOLIOHM3MA JIOJITOE BPEMsI KATErOPHYECKH OTPHILIAIM TEOPHIO KaTacTpod, BOCXO-
nsryto k K. Krosbe. [1paBnia, B poriuiom He ObIIO TAKOTO AMHOMBICIIHS, KaK ceivac, 1 KaTacTpo-
(udeckre rMnoTe3bl BpeMsi OT BPEMEHH BO3HUKAIM Ha 00OYHMHE JBOJIIOIIMOHU3MA, HEM3MEHHO
HOJIBEprasich pe3koit kpurrke. He n3derxan ynpekoB B IIPUBEP)KEHHOCTH KaracTpopu3My U aBTOp
OTUX CTPOK, MHUCABIIUN O TICPUOANYIHOCTH 3BOJIIOIIMOHHBIX ITPOLECCOB, BbI3BAHHBIX BHCHIHMMU
Bo3zeiicTBUAMH Ha dKocucteMsl (Kpacunos, 1977). I1o 3TiM npencTaBiaeHusM, JTATENBHbIE Iec-
Ta6I/IJ'II/ISI/IpyIOL[II/Ie BOSHeﬁCTBHH HU3MEHAIOT aJIalITUBHYIO CTPATETUIO BUJI0B, B yCTOﬁ‘IHBLIX ycio-
BHUAX HAITPABJICHHYTO HA pa3/ICJICHUE OKOJIOTUYCCKUX HUII, a TIO/] BIUAHUEM CTPECCOBBIX (I)aKTOpOB
MPHOOPETAIOIILYIO IIPOTUBOIIOIOKHYIO HAITPABICHHOCTh. DKOJIOTUUECKast SKCIIAHCHUS TIPUBOIUT K
TIEPEKPBITHIO HUIII 1, B KOHEYHOM CYETe, K COKPAIICHHIO OHMOJIOrHYecKkoro pasHoodpasms. Hanbo-
Jiee KOHKYPEHTOCIIOCOOHBI B CTPECCOBBIX YCIIOBHSX OBICTPO PA3MHOXKAIOIIMECS BUBI, CIOCOOHBIE
IIPOTUBOCTOSITH BBICOKOMY YPOBHIO CMEPTHOCTH. ITOMmyIsLMsM TaKuX BUIOB CBOMCTBEHHBI PE3KUE
KOJIeOAHUsI YMCIICHHOCTH, KOTOPBIE AeCTaOMIM3UPYIOT TPOYHUIECKYIO CTPYKTYPY SKOCHUCTEMBI
CITY’KaT TOTOTHUTEIbHBIM (haKTOPOM COKPAILICHHUSI Pa3HOOOPA3HISL.

OTa Mozenb, pa3yMeeTcs, He HIMEeeT HHYero 00IIero ¢ oqHO(GaKTOPHBIMH KaTacTpohuiec-
KUMHU TUIIOTE3aMU BBIMHUPAHUA BCICACTBUC MIPAMOTO BO3}1€I\/’ICTBI/IH HU3KOHN TEMIICPATYPHI, pa-
JHaIuu, BBI6pOCOB YTrapHOTO ra3a Wjiu 3arpAa3HCHUA TAXKCIIBIMU MCTaJIJTaMU. B HO)IO6HBIX T'u-
oTe3ax O6BI‘-IHO CMCIIMBAIOTCA JIBA ITIOHATUA — MaCCOBasgd CMCPTHOCTH U MaCCOBOC BbIMHpPaA-
HHe. MaccoBasi CMEPTHOCTb MOXKET OBITh 4acThIO aJallTHBHOW CTpareruy Bujaa (Kak y JieM-
MHHTIOB, HallpIMep) U, KaK IPaBmiio, HE YIPOXKAET ero CyIIeCTBOBaHUIO. B oTinyme ot atoro,
MaccoBO€ BBIMHPAHHUE, TO €CTh HCYE3HOBEHHE JIOMHUHUPYIOIINX BUJIOB, CBSA3aHO C IIEPECTPOi-
KOM DKOCHUCTEM U paarKaJdbHBIM U3MCHCHHUEM a}IaHTHBHOﬁ CTpaTre€ru BUAOB.

O}IHO(i)aKTOpHLIe TUIIOTE3bI BEIMUPAHUA OO0 IMOCICAHETO BPEMCHHU OCTaBaJIUCh B 3HA4YU-
TEJBHOW Mepe yMO3PUTEIFHBIMHU M HE MPUBJIEKaIN 0oJbioro uaTepeca. B xonne 1970-x rr.
rpyIIa uccienoBaTesei, n3y4aBIinX CoAepKaHue UPUANS B pa3pe3ax MEJOBBIX OTIOKEHHH,
HATKHYJIaCh Ha KPYITHYIO0 aHOMAJIHIO B IOTPAHUYHBIX CJIOSIX Melia U naneoreHa (Alvarez et al.,
1980). B monckax mpu4HMHBI 3TOTO SBICHHUS MOTIIN OBITH IIOJOTBOPHO 00CYKIEHBI TAKNE TH-
MOTE3bl, KaK 3aME/IJICHUE 0CAIKOHAKOIICHUS! (UTO MOATBEPIKAAETCsl OOJIBIIOI YacTOTOM XHa-
TyCOB B IOI'paHUYHOM I/IHTepBaJ'Ie), IIOSIBJICHUEC JOIIOJIHUTCIIbHBIX — 3€MHbBIX WJIM KOCMHUYECC-
KUX — MCTOYHHUKOB UPUIUA (B YaCTHOCTHU, TAKMM HCTOYHHUKOM MOTJIN OBITH BBIBCICHHBIC HaA
TMOBECPXHOCTH B MEJIOBBIX MOJABUKHBIX ITOsICAX O(bI/IOJ'[I/ITOBI)Ie KOMIIJICKCHI, HepI/I}:[OTI/ITOBI)II‘/II KOM-
MIOHEHT KOTOPBIX HEPEIKO COIEPKUT MPOMBIIUICHHBIE MECTOPOXKACHHS UPUANSA), a TAKXKE IITH-
POKOE pacpoCTPaHEHUE AHOKCHH, CIOCOOCTBYIOIEE KOHIIEHTPALIMN 3TOTO JIEMEHTA U IPYTHX
MCTAJIJIOB B JIOHHBIX OCaaKaX, MOXCT OBITH COBMECTHOE lleﬁCTBHe OTHUX (baKTOpOB. OJ]HaKO
UCCIIeI0BaTENN, OOHAPYKUBILUE UPUANCBYIO aHOMAIHUIO, MIPEANIOWIN 00Jiee CEHCAMOHHBIM
BapHaHT: KOCMUYECKUH yap, MoJ00HbIN IPaH/IMO3HOMY SIIEPHOMY B3PbIBY, MTHOBEHHO YHHY-
TOKUBIIMM TMHO3aBPOB.
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BosmoxHO, 6aronaps anokaguIncu4eckuM 00epToHaM, HATOMUHAIONIIM 00 yrpo3e saep-
HOH BOIHBI, 9Ta IMIIOTE3a 3aBOEBAIA HCKITIOUUTEIBHYIO HOIYSIPHOCTD Y HIMPOKOW ITyOIIUKH.
Heckonbko TpynHee 0OBSICHUTH €€ yCIeX CPeAM YUYEeHBIX (BIpoueM, KaK MBI YK€ TOBOPHIIH,
yueHbIE B HaIlle BpeMsI HE MOTYT IpeHedperaTb 00IeCTBEHHBIM MHEHHEM). Bo MHOTHX My3e-
X MHUpa co3/aHbl d(PEKTHbIE IKCIIO3UIIUH, TTOKA3bIBAIOIIME arOHUIO AMHO3aBPOB Ha (hOHE
SACPHON BCHBIMIKHA. PacCUMTaHBl BeC U TPACKTOPHS «OONMUIa CMEPTH», HalIeH JaXKe ero TH-
ranTckuii kparep — Ynkeyny0 B Mekcuke. [IpaBna, ckpynynesnsie uccienoanus ['eprsr Ken-
JIep U ee COTPYIHHUKOB MOKa3alu, 4To YHKCyi1y0 HHKaK He MOXKET ObITh «T€M CaMbIM» Kparte-
POM, MTOCKOJIBKY 00Opa3oBasics 3a 300 THIC. JIET 0 MPEINoaracéMoro HMIAKTHOTO COOBITHSL.
CnenoB upuaus B HeM Toxke He o0HapysxeHo (Keller et al., 2005). Ho 370, kaxxeTcst, HUKOTO HE
00eCcKypaxuIIo.

IlaneonTonorn HINYT U, KaK HE YIUBUTCIIBHO, HAXOAAT AOIMMOJHUTEIBHBIC JOKA3aTCIILCTBA
KaracTpo(hUeCcKOro UMITAKTa Ha TPAHUIIC MeJia U ITajleoreHa 1 Ipyrux pyoekax, OTMEUeHHBIX
MAaCCOBBIM BbIMHUPAHUEM. TaK, B CIIOPOBO-NBUIBIEBBIX KOMIUICKCAX M3 MOIpaHUYHBIX CIIOCB
Mella ¥ MajeoreHa HepeaKo HaOIIoaeTcsl OBBIIIEHHOE COIEPIKAHUE CIIOp MaropOTHUKOB
(Nichols et al., 1992; Vajda et al., 2001). DTOT «anOPOTHUKOBBIH MTUK» OOBSICHACTCS, B TyXE
MMIIaKTHOW TEOPHUH, THOENBIO0 HA3eMHOI paCTUTENLHOCTH U IPOPACTAHUEM CIIOp Ha 00pa3o-
BaBIIMXCS OOMIMPHBIX MycTomax. Ha py0eske mepmu u Tpruaca B IpHOPEKHO-MOPCKHUX OTIIO-
JKCHUSAX YaCTO BCTPEUAIOTCS KICTOUHbIC HUTH Tympanicysta v OMu3Kux MOP(HOTHUIIOB, KOTO-
Ppble ObLIM ONHMCAHBI KaK OCTaTKH IPHOOB U TOCITY>KHIIH OCHOBAHHEM JUIsl PEKOHCTPYKIMHU «TPUO-
HOTO 9MH30/1a» - MaCCOBOTO Pa3MHOXKEHHMs CaTpOQUTHBIX TPHOOB BCIIEICTBHUE YHHUTOKEHUSI
PaCTUTEIBHOCTH OYEPE/IHBIM CTOIKHOBEHHEM 3eMin ¢ HebecHbIM TentoM (Visscher et al., 1996).
Ha xyoii KoHel1, eCiii HUKAaKUX CJIEA0B 3TOTO COOBITHS HE 00HAPYKEHO, TO MOYKHO HAITUCATh
CTaThi0 00 YAMBUTEIBHO OBICTPON pereHepany pacTUTENLHOCTH MOCIIE UMIIAKTa.

Ha camom JCJIC MAartOPOTHUKOBBIC MUKW MMPUYPOUCHBI HE TOJIBKO K T'PpaHUIIC MEJIa U MaJICo-
reHa, HO ¥ K JIPyTHM CTpaTHrpaguyeckuM ypOBHSIM, OTMEYEHHBIM BYJIKAaHUUECKOH aKTUBHOC-
TBI0, HAIIPUMED, K aNbOCKUM oTiioxkeHHsIM JlanbHero BocToka, COOTBETCTBYIOIIMM MO BpeMe-
HU Havyay oOpa3oBaHus TuxookeaHckoro Byiakanuueckoro nosica (Llykmuna, 2005). 3apacta-
HHUE MArIOpOTHUKaMM CBEKCBBITTABIIHNX IICTIJIOB 1 ceiuac Ha6m011aeTc5[ B pa3JIMYHbIX BYJIKaHU-
yeckux obmactsix (Kornas, 1978), moackasbpiBast ropasio 6osiee npaBaonog00Hoe 00bICHEHHE
MaJIMHOJIOTMYCCKUX MalTOPOTHUKOBBIX ITUKOB, YEM UMIIAKTHasA MOJECIIb.

Yro ke KacaeTcsl IIYMHO pa3peKIaMHUPOBAHHOTO «I'PHOHOTO 3MN30/(a», TO OH 00EpHYJICS
COBCEM TIeHalbHOM ncroprei. VcenenoBanus, IpoBeIeHHbIE B JJAOOPATOPUH MAJIC000TaHUKH
[TMH PAH, ¢ yuactuem anbrosnora C.C. bapuHoBOH, noKa3aiy, 4TO «rpUOHBIE HUTW) - 3TO
(bmmaMeHTHI 3eNeHBIX Boopocieit (puc. 7). Jlng oObsICHEHHSI UX MacCOBOTO Pa3BUTHS B IVIO-
OaJpHBIX MacITabax ObLIa PE/IoXKEeHA THITOTE3a AIBTPOPHUPOBAHUS ITPECHOBOIHBIX BOJOEMOB
U TIOJIIIPYKEHHBIX 3CTyapHeB PEK, OTKYy/a 3BTPO(HBIE BOJIbI BHIIMIECKUBAIKICH B HIEIb(OBbIC
MODPs, BbI3bIBAsA AHOKCHUIO U COKpAIICHUE pa3H006pa31/151 KaK IINIAaHKTOHHBIX, TaK U 6CHTOCHBIX
coobmects (Krassilov et al., 1999; Krassilov, 2003). OmnpezieneHHy0 poib B pa3BUTHH 3THX
MPOIIECCOB MOT HTPaTh OOIIMPHBIN HA3EMHBIN BYJIKAHU3M OCHOBHOTO COCTaBa, KAK HCTOUHHK
’KeJe3a, yCKOPSIIOIIEro pocT GMoMacchl BOIOPOCIIEBBIX coolIecTB. OJHOBpEMEHHOE PacIipo-
CTpaHeHHe IBTPOQHBIX BOJI U IIPHIOHHOM aHOKCHH CIIOCOOCTBOBAJIO KOHIICHTPALIUH METAJIIIOB
B IOHHBIX OTJIOKCHUAX.

MoxeTt ImoKas3arbCsd, 4YTO p€4b UACT 06 AJIBTCPHATUBHBIX O0OBSICHUTENbHBIX MOJCIIAX: OJHHU
CBSI3BIBAIOT BYKHEHIIINE T€ONCTOPHUECKHIE COOBITHS C KOCMUUECKHMU yllapaMu, IpyTHe ¢ JeH-
CTBHEM MHO)XECTBEHHBIX JKOJIOTHUECKUX (hakTopoB. [lepBrie mpoiie u addekTHee, mosToMy H
HaxXoIATCA B HEHTPE BHUMaHUA, BTOPBIC CJIOKHBI, HCOITPEACIICHHBI, BO MHOTOM He}IOpa6OTaHBI
U [T0Ka HE MOTYT IPETEH/I0BATh Ha BELYIIYIO POJIb.
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Puc. 7. Tympanicysta N3 NOrpaHUYHBIX OTIOXKEHHUH IIepMH U Tpuaca Pycckoii miatdopmer. Koxonnn
BEreTaTUBHBIX KJICTOK U aKUHETHI (CJIeBa BHU3Y /I CPABHEHUs (DparMeHT HUTYATON KOJOHUH COBpE-
MEHHOU Boziopociu Spirogyra sp.) (Krassilov et al., 1999). Jlnuna macmtabHOU TUHEHKH: a, O, T, T —
10 mxm; B — 20 MrMm; e — 30 MKM.

B Takoro poma pacCyXIeHHSIX MMEETCS OJUH CYIIECTBEHHBIN H3bsSH. MHOTO(AaKTOPHBIE
THIOTE3bl TPEOYIOT ONpeNeIeHHBIX 3HAaHUI 1 MOOMIN3YIOT OOJIBIIME MACCHUBBI CBEACHUH M3
00J1aCTH 9KOJIOTHH, IIAJICOHTONIOTUH ¥ APYTHX €CTECTBEHHBIX HayK. MIMIakTHas rumoresa B
9TUX HayKaX BOOOLIE He HyXJaeTcs. XOTs OHa MPETEeHAyeT Ha OOBbsICHEHHE BEIMUPAHUS JU-
HO3aBPOB, CBA3b ITOT0 COOBITHS C UIMIIAKTOM OCTaeTCst HesicHOH. Ecim peus nzet 00 yHuaTONKE-
HUH BCETO KMBOTO YJAPHOM BOJHOW W/WIH SIIEPHOMN BCIIBIIIIKOM, TO TPUXOIUTCS ITPEITOIOKHTH,
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YTO )KM3Hb Ha 3eMJIe Hcue3ia U 3apOJUiIach 3aHOBO, HO TaK JIaJIeKO, KaKETCsl, HUKTO HE 3aXO0-
JuT. Ecin npuunHOM ObUT X0NIOI «SIIEPHOM 3UMBD», TO CPEIU IMHO3aBPOB ObLIH BUIbI, 00U TAB-
IIMe 32 MOJISIPHBIM KPYTOM U JIy4Ille MHOTHX HE BEIMEPIIUX KUBOTHBIX NPeaalTHPOBAHHBIE K
No00HBIM yciioBHsM. Ecii mpuunHOil ObUIO HapyIlIeHHE JIECHOW PacTUTEIBHOCTH, TO JUIS
KPYITHBIX PACTUTENBHOATHBIX JKUBOTHBIX MPEANOYTUTENbHA OTKPHITas PaCTUTEIBHOCTh, U
MOYKHO JayKe IPEITIONOKHUTh, YTO PACIIPOCTPAHEHHUE JIECOB B KOHIIE MEJIOBOTO MEPUOJIA COKPA-
THJIO KOPMOBYIO 0a3y IMHO3aBpOB, criocoOCTBYs nX BeiMupanuto (Krassilov, 1981).

[IepBooTkpsIBaTeNb KyHIYpCKuX 1uHO03aBpoB [Ipnamypss FO.B. Bonomxkwuii roBopuin Mue,
YTO y OOJBIIMHCTBA UX OOHAPYKMBAIOTCS TE WIIM WHBIE TATOJIOTHH, CBHETENLCTBYIOIINE O
He0JIaronoIyYHOM COCTOSIHUHY HMOIYIALHMNU. 34eCh BBIMUPAaHHUE HA4alloCh YKE B CEpeIIHE Maa-
cTpuxta. Henmp3s 3a0bIBaTh M 0 TOM, YTO B MCTOPUH JAWHO3aBPOB OBUIO HECKOJIBKO KPYITHBIX
BBIMUPAHUI, KOTOPbIE HE CTATH OKOHYATEIBHBIMH, BEPOSTHO, IOTOMY, YTO B TUHO3AaBPOBBIX
COO0IIECTBAX COXPAHSIIMCH JOCTATOYHO OBICTPO PA3MHOXKAIOIIUECS THOHEPHbIE (OPMBL, T10-
3][HEE 3aMEIIEHHBIE MIEKOITMTAIOIINMHU.

JapBuH nucai, 4to uist OObSCHEHHs] BBIMUPAHHS IMHO3aBPOB HY)KHO 3HATh, KAaK OHHU JKHJI.
MMnakTHast MOZIEIIb B 9TOM HE Hyk1aeTcst. Mbl n3ydaeM MpoIuIoe Kak Kimtou k Oyrymemy. Ho ecim
HCTOPHS 3EMITH — 3TO CEpHsl CITyYalHBIX HMITAKTOB, TO KITIOYOM K YeMy OHA MOXET CITY>KUTh?

K cuacTpro, HUKaKHX MIPAKTHYECKUX BBIBOJIOB (KPOME HEXKETIATEIIbHOCTH S/ICPHON BOIHBI)
U3 UMITAKTHON MOJIENN HE CIIEYET, Pa3Be 4TO BO3HUKAIOIIEE YyBCTBO OE3HAIEKHOCTH — HE
oT OOMOBI MOrHOHEM, TaK ACTEPOU]] IPUKOHYHUT — BCE YKE KOCBEHHO CIIOCOOCTBYET pa3Bsi3bl-
BAHMIO SIIEPHOM BOMHBI. A B AMHMCTEMOIIOTHYECKOM IUIaHE UMITAKTHAs MOJIENb Ype3BhIUaiiHO
HOY4YHTEIbHA U Y)Ke B CHIIy OZHOTO 3TOTO €€ aBTOPHI 0€3yCIIOBHO 3aCIIyKHBAIOT BCEX TEX Ipe-
CTH>KHBIX IIPEMMH U IIOYECTEN, KOTOPBIX OHU YIOCTOEHBI.

3aKjaoueHune

WmnakTHHAsE MOJIeNIb yOSIUTENIHLHO OKa3bIBACT, KaK MMPOCTOE OOBSICHEHUE CIIOXKHBIX CO-
OBITHH, IO MPUYHMHE CBOEH OYEBUIHON HEAJTEKBATHOCTH, TUCKPEAUTHUPYET CaMy BO3MOKHOCTh
00BSICHEHHS, BBIITyCKasi U3 OyTHUIKH JUKMHHA 110 UMeHU MHaeTepMUHN3M. DTOT JHKMHH 00I1a-
JIaeT 3aKJIMHAHNEM, ICNAIOIIIM BCIO COJIePIKaTeIbHYI0 HAayKy HEHYKHOI. 3By4HT OHO Kak KoH-
BCHIIMOHAJIN3M. Pa3 Ham Bce PaBHO HE JaHO HUYEIO MOHATH — OJAWH CHUTACT TaK, I[pyFOﬁ
MHaye, TaK JaBaiiTe o0JerdyuM cede JKM3Hb U YCIOBHO IMPUMEM JIEMEHTapHYI0 UMIIAaKTHYIO
Moyielb (MITH TUTUT-TEKTOHHYECKYIO MOJIEIb, TAPHUKOBYIO MOJIENb, MOJICKYIISIPHYIO (Hiore-
HUIO) 32 OCHOBY. JTO TMO3BOJHT HaM H30eXaTh OCCIUIOAHBIX CIOPOB U 3aHATHCSA, HAKOHEII,
CEPbE3HBIM [IEJIOM, HAIIPUMED, BEPOSITHOCTHOM OLIEHKON CYMMAapHOI'0 KOJIMYECTBA IIbLIH, 110-
HaJarolel 0T 3THX BUPTYAIbHBIX HMIIAKTOB B CTPATOC(EPY, C HOMOIIBIO CIIOKHBIX BBIYHCIIE-
HUI, 03 KOTOPBIX HEMBICIIUMA COBPEMEHHAs HayKa. A KTO HAIIMM JIOTOBOPEHHOCTSIM HE Clie-
JIyeT, ¢ TeM MBI COTPYJHNYATh He OyaeM.

310 cepbe3Has yrposa. Ho ecian MbI XOTHM COXpaHHUTh HAyKy KaK HHCTPYMEHT MTO3HAHUS, a
HEC TPOCTO BBDKUTH B Heﬁ, TO HUA JOTOBAapuBAaThHCA, HU MIPUHUMATh Ha BEPY, HU HpI/ICHOC8.6J'II/I-
BaTbCA HE HYKHO, ITOTOMY 4YTO CTPEMJICHUC K UCTUHE JI HAYKU BAXXHEC €IMHOMBICJINA.
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