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IIpeaucsioBue oT perakunu

[Iareiii HOMEp anbMaHaxa «boxkectBeHHOe OTKPOBEHHE W COBPEMEHHAS
HayKa», TAaK)KE KaK U MPEepIAyIIMe HOMEpa AJaHHOTO WU3AaHus, IpeAHA3HAUYEH IS
oOecrieyeHus: JIESITEIbHOCTU TPABOCIABHBIX MHCCHOHEPOB, a Takxke JUIs
O3HAKOMJICHUSI HAy4YHOW OOIIECTBEHHOCTHM W IIMPOKOr0 Kpyra MpaBOCIaBHBIX
YUTATENEN, C aKTyaJbHBIMU BOIIPOCAMH, CBSI3AHHBIMH C HAy4YHOM IPAaBOCIABHOU
arnoJIOTETUKOM.

Takxke Kak U B TPEIbIIYIIEM HOMEPE, Marepuan CrpylNnupoOBaH MO TPEM
paszenaMm: Hay4HbIH, MHCCHOHEPCKHH (HAYYHO-TIONMYJISPHBIM) W OOrOCIOBCKHUI.
Bce maTtepuarnsl, myGiauKyemMbie B ajlbMaHaxe, MPOXO/AT HAay4HOE U OOroCI0BCKOE
pELEH3UPOBaHHUE.

B nayudnom pazmene Mbl npenctaBisieM  crathio  npod.A.l.XyHKya,
MOCBSIICHHYI0 OOCYXXJICHUIO TIpoOJieM, CBSI3aHHBIX C TOHKOM HACTpOMKOH
napameTpoB Beenennoit, COTHEUYHOM CUCTEMBI U 3€MIIH.

B nyGnukamuu 71.0.H.JIyHHOrO aHamu3upyroTcs MpoOJieMbl aOuoreHesa
(BO3MOXXHOCTH CIIOHTAHHOTO BO3HUKHOBEHHMS UBOTO M3 HEXuBOro). CraemaHo
3aKJIIOYEHUE O HEBO3MOXXHOCTU CKOJIb-THOO JUIMTEIBHOTO COXPAaHEHUS MaTpHIl
JHK wm PHK npu orcyrctBum paboTaromieil  CHCTEMBI  perapanuu
(BocCcTaHOBIIEHUS TOBPEXICHUI). B cuily TOro, 4Tto Takas CMCTEMa M3HAYaIbHO
JIOJDKHA OBITh BeChbMa CJIOKHO YCTPOEHA, JEJaeTCs BBIBOJ O HEBEPOATHOCTU
CIIOHTAHHOT'O BOBHUKHOBEHUSI YIMOMSHYTBIX MaTpull HH(OOPMaLUK OJTHOBPEMEHHO
C CUCTEMaMH pPEMNapaiuu, 4To MEPEBOJAUT U TMPEINOJOKECHUE O CaMO3apOKICHUN
JKU3HU B PAMKU MIPAKTUYECKA HEBEPOSATHOTO.

CornacHo BBIBOJly aBTOpa, Mpu cUTyaruu, korna COTBOpEHHE CTaHOBUTCS
HauOosiee aJeKBAaTHOM U BEPOSATHOM THUIOTE30M MJII OOBSICHECHHS TOSBICHUS
JKUBOM MAaTe€pHUH, BCAKUE PACCYXKICHUS O MEXAaHU3Max JaJbHEUIIEH CIIOHTAHHOMU
ABOJIIOIIAN KUBOTO TEPSIOT CMBICIT.

Janusie, npencrabiieHHble B padotax XyHmkya Al u Jlynnoro A.H., Takxe,
KaK U B YyKe OIyOJMKOBaAaHHONW BO BTOPOM HOMEpPE HAIIIETO ajlbMaHaxa CTaThe
K.BuonoBana u A.JIMCOBCKOro, CTaBAT aTeMCTOB Imepel BBIOOpoM — b0 1)
BepuTh B Pa3ym, COTBOpHMBIIMI BCE >KMBOE M HEXHBOE, JHOO 2) BEpHUTh B
BO3MOKHOCTh CIIYYallHBIX COOBITUH, HEBEPOSATHBIX C TOYKH 3PEHUS 3IPABOTO
CMbICITa, W00 3) MPUHUMATh 33 UCTHHY BEpOBaHHSA B (DAKTOPHI U COOBITHS, HE
MMEIIINE aHAJIOTOB B OKpyXkarmien Hac Bceenennout. «Pa3sym», KOHEUHO, MOXKET
P 3TOM MOHUMATHLCS MO-PAa3HOMY, OJIHAKO 3aMETHUM, YTO €r0 MPU3HAHUE — ITO
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yke mpusHaHue yactu CumBoJia Bepbl: (Bepyio B) «TBopia HeOy M 3eMIH...».
AnpTepHaTMBa 3TOMYy - TOJBKO B IPU3HAHUU TOTIO, YTO MOI'YT MMETh MECTO
HEBEPOSATHBIE COOBITUS, JMOO COOBITHS, KOTOpBIE HHMIJE U HUKOIZAa HE
HaOJIIOTAI0TCH.

Btopast anbrepHartuBa, mpu KOTOPON MOSIBICHUE CIOXHEHIIUX CHCTEM (K
IpuUMepy, OTpakeHHas B BbICKa3zbiBaHWU Npod. E.B.Kynuna — cm. crt. JlyHHOrO
A.H.), ynopHo M «BO 4TO OBl TO HHM CTaj0» IMPHUIIUCHIBACTCS CIIOHTAHHBIM
(cirydaifHBIM) MpoLEccaM, HANOMHUHAET CUTYallMio, MPU KOTOPOW, Mbl, OyAayuyu
YJIeHaMU NEepBOH akcneauuuu Ha Mapc, BaApyr oOHapyXKMBaeM Ha IMOBEPXHOCTH
Mapca HOyTOYK. W BApyr cpenu Hac HaXOIUTCS YEIOBEK, KOTOPbIM HauMHAET
J0Ka3bIBaTh U TBEPJO HACTAWBATh, YTO 3TOT HOYTOYK €CTh PE3yJbTaT CIydalHbIX
IIPOLIECCOB, @ HE KOHCTPYKTOPCKOM JesATeabHOCTH. EcCiM Takue yTBEpX ACHUS
JIENAalTCs BCEpPbE3, €CTh BCE OCHOBAHUS CUUTATh, YTO MEPEA HAMHU «TSKEIbINA
CIIy4dai.

AHanOruyHeIM 00pa30M, YIOPHBIE TMOMBITKA OOBACHUTH (PEHOMEHBI TOHKOMN
HACTpOIKM nmapaMeTpoB BceneHHON mpu MOMOIIM MEXaHU3Ma CIIy4alHOCTH (CM.
cT. XyHmkya A.l'.), HATOMUHAIOT HaM CHUTYalMIO0 YeJIOBEKa, KOTOPBIA KaKaoe
yTpo, B T€UEHUH, ckaxkeM, 10 nHeH moapsn, BbIXOAS U3 ABEPU COOCTBEHHOU
KBapTUpbl, HaxoauT Ha mony $100 kymopy W TeM HEe MEHee He MpeKpariaeT
YIOPHO BEPUTH B TO, YTO BCE 3TU COOBITHS — PE3yIbTaT YACTOM CIIy4ailHOCTH. . .

Boeixon u3 1momoOHOro SIBHOro Oe3yMHsl CTOPOHHMKM aTeu3Ma HaxolsAT B
ciy4yae ¢ OMOCMCTEMaMU B KOHCTAaTallMM HEKUX HEBUIAHHBIX TPAHCLIEHIECHTHBIX
(bakTopoB, MPUBOIAIIMX K CAMOOpPraHU3aIMu B OWOCHUCTEMax, Ju0O, B CIy4ae C
Kocmocom, BO BBeieHUH B pacCCMOTPEHHE OOBEKTOB, O CYLIECTBOBAHMM KOTOPBIX
HET  JaXe  KOCBeHHbIX  mnoarBepxkaeHuil  (DpakranpHas  BcenenHnas,
MynbTHBCENEHHAS. .. - M. CT. XyHmKkya A.T".).

Hayka He umeeT 1eno ¢ coObITUSAMHU M (paKTOpamH, KOTOpbIe HUKaK ce0s He
O0OHapy>KMBaIOT U HE OCTABWJIM NOCJIE Ce0sl HUKAKUX CJIEJIOB, TAKOE MPUHAITIEHKHUT
obnactu MudoB. Hayunblit MeTOM, 1a U 3paBbIii CMBIC]I HAM MOJICKa3bIBAIOT, UTO B
Ar000M CUTyallud HaJ0 B MEPBYIO OYEpeIb paccMaTpUBaTh CAMYyIO MPOCTYIO
o0BsicHUTENbHYI0 runore3y. CoTBOpeHue, Iu3aiiH, pa3yMHOE BMEUIATEIbCTBO —
BOT, YTO XOpOLIO W3BECTHO, KakK €IMHCTBEHHBIH peaJbHO HaOII0/1aeMBblii
MEXaHHU3M TMOSIBJICHUS CIIOXKHBIX CHUCTEM U CHUTyaluil, OCOOEHHO CHUTyaluii, B
KOTOpBIX SICHO YTajbIBAaeTCsA ONpEACIeHHas ILeib. KaTeropuyeckd OTPHUIATh
pazymHoe CoTBOpeHHE, HacTauBass B TaKuX CJIyyasix Ha BMEIIATEJIbCTBE
TaWHCTBEHHBIX TPAHCUEHJEHTHBIX ()aKTOPOB WJIM HA BMELIATENbCTBE (PU3MUYECKHUX

' Cm. moapo6uee - Komaypunckuii H.JO. Ciesipl TROPEHHS B OKPYKAIOIIEM HAC MHUPE.
http://www.portal-slovo.ru/impressionism/48453.php?sphrase_id=106231



NPUYUH, HUKAK ce0sl pealbHO HE MPOSABISAIOMUX U (AKTUUECKH HE JAOMYCKAIOIINX
npoBepkH (Kak B cutyanuu ¢ OpakrtanbHoi BeeneHHOM U T.11.) — 3HAYUT alipuopu
npouU360IbHO W HEOOOCHOBAHHO OTCEKAaTh OJHY M3 BEChbMa BEPOSTHBIX THIIOTE3,
YTO MPOTHUBOPEUYUT, KAK MTPABUJIAaM HAYYHOT'O MBILIJIEHUS, TAK U 3/IPABOTO CMBICIIA.

JlokazaTh UCTUHHOCTD ObITHS Boxus, kak u moboro sneMenta CUMBOJIA BEPHI
He BO3MOXKHO, B CHJIY TOTO, Bepa — IUTS cBoOOE . M B TO ke Bpemst OTKpOBEHHUE
YTBEP>KJIa€T, 4YTO BCSAKHI 4YEJIOBEK, TBEPJAO OTpHULarommil  Obitue boxue —
o0esymen. Cka3an 0esymen B cepaue csoem: "Her bora' (Ilc.13,1). B uenom
€CTECTBO3HAHMUE HAIEr0 BPEMEHU MpENaracT HaM MOpPA3UTEIbHYIO IO CBOEH
OUYEBMJIHOCTH WILIIOCTpAIMIO 3TOM Oumoselickoil nctubl. COBpEeMEHHBIA YelIOBEK
MOCTaBJIEH Tepel BhIOOpOM Mexay Bepoil B TBoplia ¥ mpu3HAHUWEM 3a HUCTUHY
TaKUX YTBEP)KIEHUH, KOTOpbIE, MO KpailHE Mepe, B OOBIIEHHON >XKWU3HH, SBHO
TATOTEIOT K Matoioruu... (Pasymeercs, BO3MOXXKEH M 4E€TBEPThI BapuaHT, BCErna
OeccoBECTHBIN, XOTs Obl B CHIly caMooOMaHa — «Sl He 3Haro, HE OHMMAl0, MOs
xaTa ¢ Kparw...»). M Bce 310 mpoucxoaut Oyarogapsi MOCICIHUM JOCTUKECHUSIM
€CTECTBEHHBIX HayK.

B cratee A.C.XOMEHKOBa aHaNIM3UPYyETCs psAl TI00aNbHBIX MPOOIEM, C
KOTOPBIMH JI0 CHX IIOp HE CIPaBISAETCS COBPEMEHHAs MaTepUaIMCTHYECKas
Oounosnorusa. ABTOPOM IpeajiaraeTcsi albTePHATUBHOE OOBSICHEHUE ITUX (PEHOMEHOB
C TOYKH 3PEHHUSI CBATOOTEUYECKOIO B3IJIs[a Ha JKUBYIO Martepuio. JKuBas Marepus,
JKU3Hb BCETJIa €CTh pe3yJibTaT AcucTtBUs Jlyxa Boxus®, OATOMY 3TOT (heHOMEH
BCETJla YyAECCHbIM, B CWIy TpaHCUEHAeHTHOCTH bora mupy. Ilo sTon mpuuumne
HOMBITKA MaTEPUATUCTUYECKOTO OOBSICHEHUsSI (PEHOMEHOB JKMBON MaTepUU PaHO
WIM TIO3/IHO JOJDKHBI YNEPETbCs B SIBICHUSA, (MMEIOLIUE MECTO C OOBIYHBIMU
KUBBIMH CYIIECTBAMH, B OOBIUHBIX CHUTYyallUsX), KOTOpPbIE (PHU3UKO-XUMUUYECKUMHU
3aKOHOMEPHOCTSIMH HE OOBSICHUMBI. SIBIISIOTCS JIM TAKUMH TYNHUKAaMH, ONMCAHHBIE
aBTOPOM TapaJIoKChl MJIM HET, BEPOSATHO, MOKaKeT BpeMs. Ha HblHemHeM stame
3TH TMApaJOKChl HATSAHO JIEMOHCTPUPYIOT HECOCTOSTENBHOCTh YTBEPKIACHUH O
TOM, YTO COBPEMEHHas OMOJIOTHSI BCE MOXKET OOBACHUTH B MHUpE >KMUBOTO MNpU
NOMOIIH (PU3UKO-XUMUYECKUX MEXAaHU3MOB.

B pa6ote JI.batTena ananusupyercst pacxoxuit MU} 0 «OOJIBIINX» CXOJCTBAX
mexay JIHK uenoBeka m 00e3bsiHBI U UX POACTBEHHBIX OTHOIIEHHUSX B CBS3U C
ITUM.

2 [Ipen.Noann [lamackuu. TouHoe w3nmokeHWEe mpaBociaBHOW Bepblu.4, .10, CII6., 1894,C.213

(npum.peo.).
3

Bepyem B «/lyxa Cesraro, I'ociona JXusoTtBopsiero». TonkoBanue [IpocTpaHHOTO XpHUCTHAHCKOTO
katuxusuca: «B.Kak monumate TO0, uto [yx CBaTHI Ha3biBaeTcs orcugomeopawum? O.Cue TOIKHO
nmoHUMaTh Tak, 9to OH BMecTe ¢ borom OTriom 1 CEIHOM aeT TBAPSM JKHU3Hb. . . »(npum.peo.).
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B nyGmukamum — H.FO.Komuypunckoro, — sBistomieiicss  BUpPTyaJbHOU
nonyJisipHo skckypcueit B I[laneontonmorndeckuit myseit um.OpioBa (Mocksa),
aHAIM3UPYIOTCS DKCIOHATHl My3esd U Jpyras HHQOpMalus, COOTBETCTBYIOIIAS
runoreze CoTBopeHus (KpeanmoHHOUW mapaaurme). JlecsaTh JieT ToMy Hazal BO
BTOPOM HOMEpE HAIIETO albMaHaxa Mbl YK€ MyOJIUKOBaJIN MaTepHallbl SKCKYpCUU
B YIOMSIHYTBIH My3eii’, OJHAKO CO BPEeMEHEM H3MEHHIACh W SKCIIO3UIS My3esl, I
OBUTH MOJTy4Y€HbI HOBbIE HAYYHBIE (DaKTHI.

Crates Pyxnenko W.A. mnpeacraBiasier HaM 0030p MNOCIEAHUX JIaHHBIX
NAaJCOHTONIOTUU (MPEUMYIIIECTBEHHO MOJIEKYJISIPHOM), CBHJIETEIBCTBYIOLIUX B
MOJIb3Y MOJIOAOCTH 3eMJIM. DTU JAHHBIE COCTABIJISIIOT B HACTOSIIEE BPEMS OJIHY W3
caMbIX OOJIBIIMX MPOOJIEM Il CTOPOHHUKOB JIOJITOTO Pa3BUTHS KU3HU Ha 3eMIle,
KAaK TEOJIOTHYECKUX JBOJIOIMOHUCTOB, TaK U JJIS1 MATEPUAIINCTOB JAPBUHHUCTCKOTO
HanpaBiieHus. B cratee JlynHoro A.H. «HecocrostenpHOoCTs THIOTE3BI MbdpH
[Isetiep (CIIA) o0 omocpeAOBaHHOM >KEJIE30M TE€MOTrJo0MHA MEXaHU3ME
COXPAHEHMSI MATKHX TKAaHEWM M OPraHWKW B KOCTAX IMHO3aBPOB», MOCIECIHEU B
HAyYHOM pa3lesie, NPEICTaBIeH KPUTUYECKUN pa300p COBPEMEHHBIX IMOIBITOK
OIPOBEPKEHUS JAaHHBIX MOJEKYJIAPHON IMaJCOHTOJIOTUH, CBUACTEIbCTBYIOIIUX B
I10JIb3Y MOJIOJIOTO BO3PAcCTa «JIPEBHUX» UCKONAEMBIX OCTaHKOB.

B OorocnoBckoM pasnene nomemieHa padbora b.3.CokonoBa, sBISIBIIETOCS
OTBETCTBEHHBIM CEKpPETapeM OKCIIEPTHOM TPYIIBI IO OIMCAHUIO YYJIECHBIX
coObITHi, mpoucxoasmux B Pycckoii IlpaBocnaBHoil Llepku npu CuHoAaIbHON
borocnosckori komuccnn MockoBekoro Ilarpuapxara. B crartee ananusupyercs
HENPOCTON ¢ OOrOCIOBCKOM TOUKU 3peHHs (PEHOMEH MUPOTOUYECHHS UKOH.

B crarbe H.}O.KomauypuHCKOTO aHaIM3UPYIOTCS OOTOCIOBCKHE OCHOBAHMSI
COBPEMEHHOW MPOTECTAHTCKOM KPEAlMOHHOM ITOKTPUHBI U JIEJIAETCA MOMBITKA
IPOCIEIUTh UCTOPUKO-O0TOCIOBCKUE KOPHU KpeallMoHU3Ma.

Haneemcs, 4TO HOBBI HOMEDP HAILETO aJIbMaHAXa MOCITYKUT MOACIIOPHEM IS
T€X, KTO, IOHUMasi HEMPOTUBOPEYMBOCTh UCTHH HayKu U [IpaBocnaBusi, ctpemMuTcs
Kk 3amute [IpaBocnaBHOro ydeHwusi, K TOMy, 4TOObl UCTUHBI OTKpOBEHHUS CTalld
HIMPOKUM JOCTOsIHMEM obmiectBa. Hamm HemodyeTbl M MOTPElIHOCTH IMYCTh
MOKPOET MOJIUTBA 0J1aro4eCTUBOTO YUTATES.

B 3axitoueHue Mbl BeIpakaeM 0J1IaroJJapHOCTh BCEM HAIIUM KOHCYJbTaHTaM U
pelieH3eHTaM, BCeM, KTO CIIOCOOCTBOBAJI BBIXOAY B CBET S5-TO BBITyCKa HAIIETO
albMaHaxa.

H.Konuypunckuii, penakuuonnsiii coBeT. Centsops 2016r., Mockaa.

* JTatomos A.B. ITemkom B mpomwioe(npum.peo.).
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HAYYHBIU PA3JIET

Vo

Xynaxkya A.l.
AHTPONHBIH NPUHLMII

«ns yenoBeka co3man bor Hebo, ykpaieHHOE
3Be3JaMH; IS YejioBeka co3man OH 3eMiro, - U
JIOOW  BO3JEHBIBAIOT ee g cebs. He
YyBCTBYIOLIME TAaKOro bBoHs NPOMBILUICHUS —
HECMBICIICHHBI ~ JIYIICIO» - TMpen. AHTOHUU
Benmukuii.

Bo Bropoii monopuHe XX Beka ()U3UKH 3a0CTPUIIM BHUMAaHHE HA TOM, YTO
OKpYy>XKaronuid Hac Mip yCcTpoeH BechbMa CHEIU(DPUYHO — COBOKYIHOCTh 3aKOHOB
MaTepUaIbHOTO MHpa OJIArONMPHUSATCTBYET CYIICCTBOBAHHUIO KUBOW IPHUPOJIBLI H,
MPEXKJEe BCEro, 4ejaoBeka. HacTpOEHHOCTh 3aKOHOB MAaTEpUAIBHOTO MHpA Ha
BO3MOYKHOCTh CYILIECTBOBAHUS KWBOM MPUPOIBI M, TPEKIE BCErO, YEIOBEKA,
MOJy4YWJIO Ha3BaHUE AHMPOnHO20 npunyuna. J{OCTAaTOYHO IWIIb YYTh-UYTh
W3MEHUTh 3HAYCHMs OJIHOTO M3 MHOTHUX IIapaMeTpOB - M Halie ObITHE, KaK U
BOOOIIIE CyIIeCTBOBaHUE BO BceneHHOM KU3HM CTaHET HEBO3MOIKHBIM.

AHTPOIIHBIA TIPUHIMIN TMPOCICKHUBACTCS Ha JIOOOM YPOBHE OpraHHM3allUH
MaTepuu — OT BCeIeHHOM B 1IEJIOM JI0 AaTOMHBIX SIJIEP U SJIEMEHTAPHBIX YaCTHII.

KoHcTaHTBI B3aMMO/1eHCTBHS.

Juamna3oHbl HAyKH OTPOMHBI - KOCMOJIOTHS, OMEPUPYIOIIasi CBEPXOOJbIIUMHU
pacCTOSHUSIMU MU BpeMEHaMmH, M (U3UKa DJIEMEHTApPHBIX YacTHUI[ Ha YpOBHE
CBEPXMAJIbIX MACC M MPOTSHKEHHOCTEM PACKPBIBAIOT YHUBEPCAIBHOCTH 3aKOHOB,
nercTBytonux Bo BeenenHoit u oobsicHstoIEH e€ ctpoenne. @u3nka rOBOPUT, YTO
TOT Mip, B KOTOPOM MBI JKUBEM, TO, YTO MBI BUJUM BOKPYT U UYTO HAC OKPYKAET -
BCE CYLIECCTBYIOIIEE, ONPEHCIAETCS YEThIpbMS BHUAAMHM B3aUMOJCHCTBUM:
IPABUTALIMOHHBIM, JJICKTPOMArHUTHBIM, CHJIBHBIM W CJIa0bIM (TOCJI€HUE JBa

OTIPENICNIAIOT 3aKOHBI sIACpHONU (u3uku). DTH B3aUMOJEHUCTBHUSL OMPEACIISIOT
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3aKOHBl MHMKPO- M MakKpOMHPOB: OT SIIEPHBIX PEAKIHUl U CTPOEHHUS aroma 0
CTpOEHUS 3BE€3]1 U rallakTUK. IHTEHCUBHOCTD 3THUX B3aMMOJEHCTBUI ONPEACIIAECTCS
TaK Ha3bIBAEMbIMU KOHCTAHTAMH CBSI3H, WU KOHCHIAHMAMU 63AUMOO0CUCmEUs,
VHOT/1a IPUMEHSETCS TEPMUH MUPOEble KOHCMAHM b, UM MUPOBBIE ITIOCTOSTHHBIE.
OU3NKU-TEOPETUKHA NPOAHATUZNPOBAIN BO3MOXKHBIE IOCIEICTBHS W3MEHEHUS
COOTHOIIIEHHA MEXAY KOHCTAaHTAMHU CBSI3H: OKA3aJ0Ch, YTO MPAKTHYECKH JIOObIE
U3MEHEHHUSl CYIIECTBYIOUIETO COOTHOIIEHUS paspymar Ham Mip, U KU3Hb Ha
3emiie CTaHET HEBO3MOXHOW. BceneHHas ycTpoeHa Tak XpyHKO, YTO MaJlble
U3MEHEHUS1 KOHCTAHT CBSA3M BJIEKYT 3a OO0 KaTacTpouuecknue nocaeacTBUsL.

SAnepHoe B3aUMOJEHCTBHE ONPEAEIACT YCTOMYMBOCTH AaTOMHBIX SAEp M
npoueccsl B Hezpax 3Be31 U ConHua. byas oHo Becero Ha 2% cinabee U HE cTaHET
YCTOWYMBBIX CBS3€ HEUTPOHOB M IPOTOHOB, T.€. HE OYJIET AAEP, ATOMOB, MOJIEKYJI
u T. 1. byas ono Ha 0,3% cuibHEe, U BMECTO JIETKMX AJIEMEHTOB BOAOPOJA H
renusi, BO BeeneHnHol npeoOianany Obl TSXKENble METalIb.

I'paBuTanMoHHOEe B3aMMOAEHCTBHE OINpEAEISIET [BW)KCHHE IUIAHET B
ConHedHOH cucTeMe, KBa3UPABHOBECHYIO CTPYKTYPY 3BE3]l U, KaK CIEACTBUE, UX
temriepatypy. Cuna TsDKECTH, NPUTATHBAIOLAs HAc K 3emile, TaKKe HMEET
I'PaBUTALIMOHHYIO IIPUPOLY.

DJIEKTPOMATHUTHOE B3aMMOACHCTBUE OCYILIECTBILIET CBS3b JJIEKTPOHOB U
AIpa B aroMmax, CBfA3b MEXKIy aroOMaMH B MOJIEKYyJaX M KpUCTalax.
DNEKTPOMAarHUTHYIO IPUPOLY UMEIOT CHUIIBI TPEHUS U YIIPYTOCTH.

Caaboe B3amMoJeiicTBHE OTBETCTBEHHO 3a CKOPOCTh PaguOaKTUBHOIO
pacnaga. byap KOHCTaHTa 3TOro0 B3aWMMOACHUCTBUS HEMHOIO MEHBIIE, U BO
Bcenennoit He ObuTO OBl HEWTPOHOB, M, CIEAOBATEIBLHO, HUKAKHX XHUMHYECKUX
JJIEMEHTOB, KPOME BOJOpPOJA - fIpa BCEX OCTAIBHBIX 3JIEMEHTOB COJEPKAT
HEUTPOHBIL.

COOTHOILIIEHUE MEXJTYy KOHCTAaHTaMHU SIICPHOTO H  JIEKTPOMArHUTHOTO
B3aMMOJICHCTBUIN HE MOXET OTJIMYAThCs 00Jiee YeM Ha OJHY MWJUIUAPHYIO JTOJIO -
MHA4Y€ HE CMOTYT CYUIECTBOBATH 3Be3/bl. He MEHee TOYHO COTrJIacOBaHbI MEXIY
co0OM KOHCTAHTHI AJIEKTPOMATHUTHOTO U TPABUTAIMOHHOTO B3aWMOJCHCTBUH.
bynp ux OTHOIIEHWE JpYruM W, OPU OTKIOHEHWHM €ro B OJHY CTOPOHY,
CYIIIECTBOBAJIM OBl TOJILKO MaJIbI€ 3BE€3/Ibl, @ B IPYTYIO - TOJIBKO OOJIBIINE.

CooTHOLIEHUSI MACC YJIEKTPOHA, IPOTOHA U HelTpoHa. CBOOOIHBIN HEUTPOH

MMEET OOJIBIIIYI0 MacCy, 4YeM CHCTEMa MPOTOH + JJIEKTPOH, YTO W 0OeCleurBaeT
CTaOMIBLHOCTh aToMa Bojopoja. [Ipu macce HeliTpoHa MeHbIei naxe Ha 0,1 %,
aTOM BOJIOpOJIa HEMEJICHHO TIpeBpainaics Obl B HeUTpoH. [lo Toif ke mpuinHe He
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MOTJIH OBl CYIIECTBOBAThH U OoJiee TsKeNble aToMbl. B pe3dynbraTe B Mupe He ObL1o
Obl HU aTOMOB, HH, COOTBETCTBEHHO, MOJIEKYIL.

OrpaHnyuMcs ITHMH TIPUMEPaMH, IMOKa3bIBAIOIIUMHU YEro HE MOTJIO OBIThH
ceiyac ¢ TOYKHU 3peHHs (DU3WKH, BHE 3aBUCUMOCTH OT MOJICIH MPOUCXOKICHHUS
Hamero Mipa.

B pamMKax MOJIeJIN «boJib110r0 B3pPBIBA) MIOCTICICTBHS

«paszbamaHCUPOBaHUD KOHCTAHT B3aUMOJICUCTBUII HE MEHEE BIICUATIISIONIN - OHU
BBIYEPKUBAIOT BCE KIIIOYEBBIC ATAllbl MPOUCXOXKICHUS BceleHHOM: aJpOoHHYIO,
JICTITOHHYIO, PAJHAIlMOHHYI0 W 3BE3AHBIE HPbI, T.€. OT MOJEIM HE OCTaeTCs
MPaKTUYECKUA HUYETO. ..

Hampumep, cCymecTByeT CBS3aHHOE COCTOSHME TMPOTOHA C HEHUTPOHOM
(meTpoH), OJHAKO, CBsA3b ciHaba, M JEUTPOH HMEeT JOBOJIBHO OOJBIIHE
reoMeTpudecKkue pasmepbl. VIMEHHO MO3TOMY peakuus TOpeHuss BOJIOpOJa B
3BE31aX HIET BECbMAa HMHTEHCHUBHO: NPH MEHBIICH KOHCTAHTE CBSI3M IPOTOH-
HEHUTPOHHOI'O B3aUMOJECHCTBUSA NEUTPOH ObLI Obl HECTAOWJIEH, W BCA LIEMOYKA
ropeHusi Bojopoja oOopBayiack. I[Ipu Oombleld KOHCTaHTE CBSI3U pa3MeEphI
JeUTpoHa ObUIM Obl MEHBIIIE, U PEaKIMs TOPEHHUS 1A HE CTOJIb MHTeHCUBHO. [1pu
J1000M BapuaHTE OTKJIOHEHHS KOHCTAHTBl CUJIBHOTO B3aMMOJICUCTBHS 3BE3IbI
ropenu Obl MEHEe HHTEHCUBHO.

B To >xe Bpems, JBa MPOTOHA HE CIIOCOOHBI 00PA30BaTh CBSI3AHHOTO COCTOSIHUS
BBHUJIy KYJOHOBCKOTO B3aumojeiicTBusa. [Ipu Oosbliield KOHCTaHTE CHIIBHOTO
B3aUMOJICUCTBUSL JAUMPOTOHBI (siApa Teus H€22 ) ObutM OBl CTAaOWJIHLHBIMU
YaCTUIIAMH, B pPe3yJbTaTe 4ero 3BE3Has DBOJIIOLUS 00OpBajiach OblI MOCJE TOTO,
KaK B KOPOTKOE€ BpeMs BECh BOJIOPO/I BBITOPEI Obl B reuil He,’.

Ecnu mpuaepuBaThcs HBOIOIMOHHBIX B3TJIAI0B HA MTPOUCXOXKICHUE TSHKEIBIX
AJIEMEHTOB B HeApax 3Be3[, BceneHHas JOJKHA COCTOSITh M3 BOAOPOAA U TEIHs,
T.K. SiJpa TeNusl MPAKTUYECKU CTaOMIIbHBI, YTO MPOSBISETCA B YaCTHOCTH B TOM,
YTO HET SIIeP C MACCOBBIM YHCIOM 5 (pe3ynbrar cmsiams siapa He,! ¢ mpororom
WU HEUTPOHOM), a JBa s/ipa Trejusi HE CIMUBAIOTCS B CTAOWIIBHOE SIAPO Be.’.
['openue remus B 3Be3laX MPUBOJUT K (OpMUpPOBaHMIO yriiepoaa (TJIaBHOTO
AJIEMEHTa BCEH OpPraHMYeCKOM XUMHUU M OCHOBE JKM3HM Ha 3emiie) TOJBKO
Oylarogapsi CyIIECTBOBAHHUIO TaK HA3bIBAEMOI'O pPE30HAHCA - BO30YXKIEHHOTO
cocrosHust sigpa yraepoga Ce'’, ¢ SHEprueil MPaKTHYECKH COBIAAIOMEH C
sHeprueit Tpéx smep He,' (tpex ampda-uactu). Tpu siapa He,” Moryt o6pasoBats
craGunbHOe sapo Cg'2, OOHAKO O3 YIOMSHYTOTO PE30HAHCA BEPOSTHOCTD CIHSHIS
TpE€X anb(a-yacTull HUYTOKHA. Pe30HAaHC KapuHAIBLHO YBEIUYUBACT BEPOSTHOCTD
peakiuu 1 yObICTpsIeT MPOIIeCC TOpeHus Teyus. Majo Toro, pacinpoCTpaHEHHOCTh
yriiepoja HampsiMyt0 3aBUCUT OT COOTHOIICHMSI IHEPTUM PE30HAHCHBIX YPOBHEU
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a/iep yriaepojia u Kuciopoja. byas ypoBeHb pe3oHaHca siapa yriaepoaa Ha 4 %
HUKE WM YPOBEHb pe30HaHca sifpa Kuciopoaa Ha 1 % Belllie — yriiepos BoooOIie
HE MOT Obl CHHTE3UPOBATHCS B HEIpax 3BE3I.

Nrak, Bcenennas tpelOyeT ToHUalIed HACTPOMKH (QyHIAaAMEHTAIbHBIX
¢u3nyecKux BEIMYMH — T.€. TOYHBIX COOTHOIICHHUH MEXIY KOHCTaHTaMHU
B3aUMOJECUCTBUN, SJIEMEHTAPHBIM JJICKTPUYECKUM 3apsiiOM, CKOPOCTBIO CBETA,
nocrosstiHo# I1nanka, mocrossHHo# boabiMaHa, U T.1.

3emiisi, KaK HEMOCPEICTBEHHOE MECTO OOWTaHMS 4YEeJIOBEKa, TaKkKe
YAUBUTEIBHO YMHO YycTpoeHa. JKu3Hb Ha 3emiie HembiciuMa 0e3 BOJbI, U
OKa3bIBaeTCA, YTO BoAa — coenunenue H,O, o0namaer psaoM YHUKAIbHBIX, B TOM
YlyCcli€ W aHOMAJIbHBIX CBOMCTB, 0€3 KOTOpBIX JKU3Hb Ha 3emiie Obuia Obl
HEBO3MOXXHOM. Boja ¢ TOUKH 3peHUs XUMHUHU — MOJIEKYJIIPHBIN TUAPUJ KUCIOpOAa
(anemenTa VI rpynmnbl nepuouyecKkoi cCUcTeMbl). ['uapuasl 1pyrux sneMeHToB VI
TPYHIBI CEPHI, ceneHa u temtypa, H,S, H,Se, H,Te, B oTau4uue OT BOABI SAOBUTHI U
UX TEeMIlepaTypbl IUIABICHUS M KHUIICHHS, JIEKAT B OO0JACTH OTPULATEIbHBIX
TeMIiepatyp, B auanaszone ot —10 qo —100 °C.

Boza - 0qHO 13 HEMHOI'MX BELIECTB, KOTOPOE IIPU 3aMEP3aHUU PACLIUPIETCS, B
pe3ynbTaTe JIEN IUIABAECT B BOJE, IPEIOXPAHssl BOJOEMBI OT 3aMEP3aHUsl CBEPXY B
3UMHeEe BpeMs roja. Elne 0HO aHOMalIbHOE CBOWMCTBO, TAKXKE MPEIOXPAHSIONIEE
BOJOEMBI OT 3aMEP3aHMs, COCTOMT B TOM, YTO IIPH MOBBIIEHUHN TeMIepaTypsl oT 0
no 4° C IUIOTHOCTH BOABI BO3pacTaeT (OOBIYHO IUIOTHOCTH C IIOBBIIICHHEM
TeMriepaTypbl mamaer). MIMeHHO Onaromapsi yKa3aHHBIM aHOMAJIMSAM, a TaKKe
OTPOMHOM TEIJIOEMKOCTH BOJIbI, B BOJOEMAX MO0 JIbJOM COXPAHAETCS KU3Hb.

OnThueckue CBONCTBA BOJASIHOIO Iapa MNPUCHOCOOJIEHBl K MPOMYCKaHUIO
u3nydenust ConHIA, CHEKTPAIbHBIA MaKCUMyM KOTOPOTO JIEKHUT B 00JacTu
BUJIUMOTO CB€Ta, M TMOTJOIMICHUI0O B 3eMHOM aTmocdepe 0OpaTHOro mNOTOKa
u3nydeHuss 3emin (MakCMMyM — B OOJacTH HH(pPaKpacHOro wusimyudeHus). B
pe3yapTare TEMIEPATYPHBIA PEXUM 3E€MIIM CYLIECTBEHHO OTIMYAETCA OT PEXUMA
JIPYTUX IUJIAHET COJIHEYHOM CHCTEMBI C UX OTPOMHBIMU CYTOYHBIMH KOJI€OAHUSIMU
TeMIepaTyphbl.

He cnenyet 3a0bIBaTh, 4TO BOAA — YHUBEPCAIBHBIA PACTBOPUTENH, OJaromaps
YyeMy B KJIETKAaX MOTYT UATH XUMUYECKUE PEaKIMH, HAIPUMEpP, CUHTE3 TIJIFOKO3bI.
B kieTkax pacTeHUil 1 HEKOTOPBIX OaKTEpUIl COJIHEUHAs SHEPIHsl MpPEeBpalacTCs B
DHEPIUI0 XUMHUYECKUX CBSI3E€M MOJIEKYJI CUHTE3UPOBAHHBIX OPTAaHUYECKHUX BEIIECTB
— 3TOT IPOLIECC NOIYYUJ Ha3BaHUE pomocunmesa. BceM OCTanbHBIM OpraHUu3MaM
JUISL KU3HEJEATEIbHOCTH HEOOXOJIMMBI YK€ TOTOBBIE OPraHMYECKHE BEIECTBA.
@DOTOCUHTE3 — NEPBUYHBINA CUHTE3 OPTraHUYECKUX BELIECTB U3 YTIIEKHUCIIOTO ra3a u
BOJBI 32 CYET DHEPrUU COJIHIIA, UMEET MECTO TOJBKO B KJIETKax pPacTeHUNl u
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HEKOTOpBIX OakTepuil. CymmapHOe ypaBHEHHE (DOTOCHHTE3a MPEAEIbHO MPOCTO:

6C02 + 6H20 —)C5H1206 (FJ'IIOKOS&) + 602,
HO MPOTEKaTh (POTOCHUHTE3 MOKET TOJIBKO B XJOPOIUIACTAX PACTUTEIBHBIX KIETOK
U xpomarodopax HEKOTOpPhIX OakTepuil M TMPEACTaBIsSET COOOW CIIOKHBIN
MHOTOCTYNEHYAThI TpOIeCC, Al KOTOPOTO HEOOXOJUM COJIHEYHBIH CBET,
xnopodmmi, ¢epmentol, AT@ u MOJEKyIbl TEepeHOoCcUrnku. HemocpemncTBeHHO
COEJIMHASL B XUMUYECKOHM J1a0OpATOPUM YIJIEKUCIBIA Ta3 U BOLY MOXHO MOJIYYUTh
JUIIb Ta3UPOBAHHYIO BOJY, a O TJIIOKO3€ TOKa OCTaeTcs TOJbKO MeuTarh. Bce
OCTaJIbHBIE TMPOIIECCHl MPOU3BOJCTBA OPTaHUYECKHUX BEIIECTB, HEOOXOAUMBIX IS
KU3ZHENIEATEIbHOCTH YEJIOBEKa M KUBOTHBIX, B CBOEM OCHOBAaHWHU OINUPAIOTCS Ha
(OTOCHUHTE3 TITIOKO3BI.

CoxpaHeHue XM3HM Ha 3eMJIe HEMBICIUMO U 0€3 €€ MaZHUmHo20 no.s,
uoHocgepsvl, 030108020 €104, 3AIMUIIAINX HAC OT KECTKOIO0 KOCMHYECKOTO
u3llydeHus. B HacTosimee BpeMsi U3BECTHO HECKOJIBKO JIECATKOB MPUMEPOB TOHKOMN
HacTpouku napameTpoB COJTHEYHON CUCTEMBI U HAILIEH TIJIAHETHI:

- ConHeyHas cuctema 3aHUMaeT crienuduyeckoe nojoxenue B ['anaktuke. Eé
opOUTa HAXOAUTCS Ha TaK HA3bIBAEMOU KOPOMAUUOHHOU OKPYMHCHOCHMU, TIE
nepuos oOpalleHus 3Be3/bl BOKPYT sapa l'ajakTHKK COBMNAgaeT ¢ HEPUOIOM
oOpallleHusl CIUpalbHBIX pyKaBoB. TakuM oOpazom, ComnHile (B OTIMYHE OT
OonpIIMHCTBA 3BE37 ['alakTUKM) OYEHb PENKO MPOXOAHUT CKBO3b pyKaBa, IJI€
BEPOSITHBI OJM3KHE BCHBIIIKK CBEPXHOBBIX C BO3MOYHBIMHU KaTacTpOPUUECKUMU
MOCJIEICTBUSIMU JIJ151 ’KU3HU Ha 3emuie.

- Paccrossnue wmexnmy ComuileM u  3emied TakoBO, 4YTO OOYCIIOBJIECH
ONTUMAaJIbHBIA TEMIIEPATYPHBII MHTEPBAJ ISl TIOAIEPKAHUS )KUZHEICSITEIbHOCTH
CTOJIb Pa3HOOOPA3HOTO KMBOTHOTO M PACTUTENBHOIO MUpa IaHeThl. M3MeHeHue
TOoM nuctaHuud Ha 10% B Ty WM MHYIO CTOPOHY CAeiano Obl HEBO3MOXKHBIM
CYIIECTBOBAHUE KM3HHU Ha 3eMJjie, KaKk U u3MeHeHue cBerumoctu CosHia Ha 15-
20%.

- Ecin Ol 3emiis uMena MEHBIIYIO Maccy, TO OHa He cmorja Obl UMETh
IUIOTHYIO aTMOC(EPY, UTO NMPUBEIO Obl K HEBO3MOKHOCTH CYILIECTBOBAHUS KU3HHU.

- Eciiu 661 atmMocdepa 3emn umena 6omnee 40% kucioposa, To Bce Obl cropesio
B OKUCJIUTEJbHBIX PEAKIIUSIX.

- Ecau Obl HaKJIOH 3eMHOM OCH K IJTIOCKOCTH €€ OpOUTHI ObLT OOJBLINM, TO BCA
BoJIa OBbI coOpasiach y MoOJIFOCOB U 00pa3oBasa MOJISIPHBIC MIATIKH.

- bynp rpaButanms 3emum cuiibHee, atMocdepa IUIaHEThl cojepikajia Obl
CIIMIIIKOM MHOTO aMMHuaka W metaHa. byap oHa cimabee, atmMocdepa Tepsia Obl
CJIMILIKOM MHOTO BOJBI.

- Byab HakioH opOuUTHI Ooubllle, pa3HUIA TEMIEPATyp Ha MOBEPXHOCTU 3EeMIIH

ObL1a OBl YpE3MEPHO BEIHKA.
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- CooTHOIIeHHE AMaMETPOB OpOUT miaHeT COTHEUHOM cucTeMbl 00ecreurBaeT
YHUKAQJIBHYIO YCTOMUHMBOCTh CUCTEMBI. I3MeHEeHHe 3TOro COOTHOLIEHUS MPHUBEI0
OBl K IOTEepe YCTOWYMBOCTU Beell CONHEYHOU CUCTEMBI .

- Eciu 661 CO, Obutio B atmocdepe Oosnbliie Bcero B 2-3 pasa, TO pa3BUTHE
3emnu monwio Obl mo Tunmy Benepwl, a ecnu Obl ero He OBUIO COBCEM, TO
TeMIieparypa Ha 3emiie He mpeBbiiana ob1 Mmunyc 17°C.

OTOT CIMCOK MOKET OBITh MPOJIOJIKEH. . .

Crnenyer OoTMeTHUTh, UuTO Haml Mip MPOHU3AaH OTPHUIATEILHBIMU OOPATHBIMHU
CBSI3SIMHM, KOTOpbIE HE JOIYCKalOT IIOBCEMECTHOTO pPa3BUTHUS JIABUHOOOPa3HBIX
npoueccoB. Takoe,  BO3MOXHO B XAaOTHUYECKOM MHUpPE, TI€ OIIUMOKU U
HEOIPEEeNEHHOCTh MOTYT HApacTaTh 3KCIOHEHIUAIBHO C TeueHueM BpemeHu. C
TOM TOYKH 3PEHHS CTOJIb JHOOMMBI MHOTMMH 3KOJOraMu <«d(Qekt 0adboukm»
(oOpazsbiii mpuMmep OaBapaa Jlopenma: 6aboyka B3MaxHYB KpPbUIbSIMH TAE-TO B
AlioBe, 10m00HO »3(h@eKTy [IOMHUHO BBI3bIBAET JIABUHY IMPOILIECCOB, U
3aKaHYMBAIOIIMXCS KaTtacTpooil ecnu He TII00albHOTO, TO PErMOHAIBHOIO
MaciiTaba B ce30H J10xkJed B H0He31Hn) NPOTUBOPEUYUT NPUHIUIIAM YCTPOHCTBA
Hamero Mipa.

3aKOHBl TPUPOJBI TAKOBBI, YTO OTKJIMKOM CHUCTEMBI Ha BO3JCHCTBHE,
BBIBOJsIIEE €€ M3 CTAallMOHAPHOIO COCTOSIHUS, SIBJIA€TCA TreHepanus (hakTopoB,
POTUBOOOPCTBYIOIIUX H3MEHEHUSM M  BO3BPAILAIONIMX CHCTEMY B HCXOJIHOE
coctostHue. B atom cyrs nmpunnuna Jle Illarense — bpayHa, 4acTHBIM Cily4aem
KOTOPOTO SIBJISIETCS] U3BECTHOE BCEM IO KypCy WIKOIbHOM (pu3HKu mpaBuio JleHua.
Heckonbko necaruneTuii Hazaa OECIOKOMCTBO MHUPOBOTO COOOIIECTBA BHI3HIBAIIN
TaK Ha3bIBAEMbBIE 030HO6ble Oblpbl, TOSBUBIIMECS HAaX AHTApKTHUAOW U
pa3pacraromecss OKHa B O30HOBOM cioe 3eMHod armocdepsl. O30H
(MonekymspHBIA  KucTopon ¢ dopmynoit  O3) TpemnoxpaHseT 3eMIII0  OT
ynbTpaduoneroBoro uznydeHus CoJIHLIA, W YMEHbLIEHUWE €ro KOJMYECTBa
NPUBOJUT K yBEIMUYEHHIO NTOTOKa YD panuanuu. OHAKO MOCIEIHEE MOPOXKIAET
YCWJICHHE TeHepaluu aToMapHOro kuciopoaa B armocdepe (Y wuznyuenue
paciueruisier MoiekyJsl O,Ha aTOMBI), U B KOHEYHOM UTOT€ 030HA, T.K. aTOMAPHBIN
KHUCTIOpOJl TpucoenuHsiercss K mojekyinam O, ¢ oOpa3oBaHHMeM 030HA. Takum
o0pa3oM, TMOSBJIEHHUE O30HOBBIX JbIP MPUBOAUT K YBEIUYECHHUIO CKOPOCTH
reHepaly 030Ha M, B KOHEYHOM HTOre, MX 3apacTaHuio, KaKk COOCTBEHHO U
CIIyYHJIOCh — O30HOBBIE JBIPBI HAJ AHTaApKTUAON NCUYE3IH.
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OTOT CIIVCOK, Kacaromemncs

A MecroHaxoxaenue

conmua TOYHOM HACTPOWKH OyKBaJbHO

o AR SR N R e "‘.‘-’.'f;‘zf"":'ri’-'."‘"'r'il‘~‘l"- N g 0 e Al e

BCEX  aCIEKTOB  BO3MOXHOCTH
CYIIICCTBOBAHWSI YeIIOBEKa,
MOKHO IPOJI0JDKATh u
MPOJIOJDKATh, HO TJABHBIN BBIBOJ
MOXHO CJIelaTh ¥ Ha OCHOBAaHWU
MIPUBEICHHBIX JTAHHBIX.
Chopmynupyem ero clieayronmm
obpazom: rapmoHuss Mipa U ero
T MPUCTIOCOOJICHHOCTD TUTST

' 'MecTonaxoxaeHue

conHua IMPOCIICIKUBACTCS Ha BCECX

CymeCTBOBaHusI B HEM YCJIOBCKaA

YPOBHSIX: OT XapaKTEPUCTUK SJIEMEHTAPHBIX YACTHI], AaTOMHBIX SIIEP U aTOMOB 0
CKOpPOCTH BpallleHUs1 3€MJIM BOKPYT CBOEH OCH, cTpoeHHsI COJHEYHON CHUCTEMBI U
pacmmpenus BeeneHHou.

Kak COBMECTUTh SBHBII AHTPOMOLICHTPH3M C PELICHHEM BONPOCA O MECTE
yenoBeka BO BcenenHoil. C TOYKM 3peHUsT MATEPHANUCTUYECKONW HAYKHU JIOJIU
JKUBYT Ha 3€MJiIe — OJIHOM W3 JeBATH IUIaHET COJHEYHOW CHUCTEMBI. 3eMIIs
BpalaeTcsi BOKpPYr Hamied 3Be3nbl - CoiHIa 1Mo MOYTHM KpYyroBoW opOuTte, Ha
paccrostann ~150-10° kM ot Hero. Bimkaiiiras k Ham 3Besga - Anbba Llentaspa
HAXOJUTCS TOYTH B MUJUTMOH pa3 aanbiie CoJHIA, Ha paCCTOSSTHUM 4 CBETOBBIX JIET
(CBETOBOM TOJ - PacCTOSHHE, KOTOPOE CBET IMPEOJOJIEBAET 3a OJUH TOJ, PaBEH
9,5-1012 k™). Oxosio 50-tu Onmxalux 3Be3]] yalleHbl Ha pacCTOSIHUSL HE OoJiee
17 cBeroBeix net. ComHie coBmecTHO ¢ apyrumu  ~ 10'! 3Besn oGpasyror Hamry
[Nanaktuky - Mueunsiii Ilyte. Kpait naGmomaemoit BceeneHHOI COOTBETCTBYET
PaCCTOSIHUIO, IIPEBBILIAOIIEMY 10° cBeTOBBIX JIeT.

Takue nudpsl TOpakarOT BOOOpPaKEHUE, U HEBOJIBHO BCTAET BOIMPOC O HAIIEM
Mecte B 3ToM Mipe. [elicTBuTeapHO 1 BeeneHHas - Halll IoM Wi MblI TIOSIBUJIUCH
311ech Onarogaps Ciay4yalHOMY CTEUEHHUIO OOCTOSTENbCTB?

Korma mpl BUauM, Kak MHOTO CIydailHOCTEH paboTaeT Ha HAac, TO BO3HUKAET
YBEPEHHOCTh, YTO CaMO YEJIIOBEYECTBO HE ciydaiHo. Hamre mnpucyrcTeue
MPEIONPEICICHO UMEHHO 311€Ch, Ha 3eMJIE.

JlocTaTOYHO HEMHOTO U3MEHUTH 3HAUCHHMS JIUIITh OJTHOU M3 MHOTUX (PU3NYECKUX
KOHCTAaHT WJIM 3aKOHOB - W Halle OBbITHE, KaK W BOOOIIE CYIIECTBOBAaHHUE BO
BceneHHOM  KW3HM CTaHET HE  BO3MOXKHBIM. HacTpO€HHOCTH  3aKOHOB
MaTepUaIbHOTO MHpPAa HAa BO3MOKHOCTh CYILIECTBOBAHMS JKUBOW NPUPOABI U,
NpEeXIE BCEro, YEJIOBEKa,  MOJYYUIIO Ha3BaHUE AHMPOnHO20 NpUHUUNA.
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AHTPONHBIA MOPUHIUN OBUT MPEANIOKEH ISl OOBSCHEHHs, C HAy4YHOM TOYKHU
3peHusi, MnodyeMy B HaOmogaemMoll Hamu BceneHHoOll wuMeeT MecTO psin
HETPUBHUAJIBHBIX COOTHOIIEHUH MEXIy (yHAAMEHTaIbHBIMU (U3NYECKUMU
napaMeTpamu, KOTOpble HEOOXOIMMBI JUIsl CYILIECTBOBAHUS Pa3yMHOM JKU3HU.

OTMeTuM, 4TO aHTPOIHBIM NPHUHIIMI HE COBMECTHM C npuHUunoM KomepHuka,
YTBEPKAAIOMIMM, YTO 3eMJIsl HE 3aHHMAET KaKOT0-TO OCOOCHHOTO MOJIOKEHHUS BO
Bcenennou. Ilpuanmn Hocut ums actpoHoma Hukxonas Konepnuka, BBHAY TOTO,
YTO IPU IEPEXOJE€ OT NEOLEHTPUYECKOM CUCTEMBI MHpa K IeIMOLEeHTPUYECKOU
3emurst oTepsijia poJib LEHTpa Mupa U NpeBpaTUiIachk B OJHY U3 MHOTHX ILIAHET
Conneunoit cucrtemspl. [IpuHOMI HCXOOUT M3 TOrO, YTO 3aKOHBI IPHUPOJBI
YHHUBEpCaJbHbI, BO BCelleHHOM TOIKHBI UMETHCS TOJOOHBIE 3BE3HBIE CUCTEMBI, U,
CJIEI0BATENBHO, HUYTO HE JOJDKHO IPEIMSATCTBOBATH PA3BUTHUIO KM3HU U pa3yMa B
npyrux Mupax.

Haunnas 4yte 11 He ¢ snoxu Bo3poxaeHus, a000M BUJI aHTPOMOIIEHTPU3MA
paccMaTpHUBaJICsl HAYYHBIM COOOIIECTBOM KakK IMOJO3PHUTENbHBIN, T.K. OH CO3/1aeT
CBEPXBbECTECTBEHHYIO aypy. HayuHoe cooOmiecTBo mpeamnouso Obl  He
OCHOBBIBATHCSI HA YHUKAIIbHBIX SIBICHHUAX IS 00bsiCHEHHs Hariero Mipa, nHaue
SBJICHUE HMEET TEHACHLMIO K BBIXONY 3a TMpenenbl o0JacTH COOBITUH,
OOBSACHAEMBIX HAyYHBIMU 3aKOHaMU. VIMEHHO 3STUMHU COOOpaKEHUSIMU H
OOBSACHSAETCS HEOCIA0EBAIOIIMA HHTEPEC  MHOTHMX YYEHbIX K aHTPOIHOMY
NPUHIUITY.

Kputnkn npuHnuna KomnepHuka yTBEpXKIAKOT, 4YTO 3€MJIs, HE BBIIAENSACH
MECTOPACIIOIOKEHNEM, TEM HE MEHEE, ABIIAECTCS YHUKaIbHON. OHU CChUIAIOTCS HA
TO, YTO Ha JIaHHBII MOMEHT HE OOHAPYKEHO CBHUJIETENIbCTB CYIIECTBOBAHUS pa3yMa
B HCCIIeIOBaHHBIX oOnactax Bcenennoit. [IpumepHo 00 3TOM TOBOPHUT emi€é OJIMH
napajgokc — nmapagokc ®@epMu: €civ B Halllel TajJakKTUKE JTOJDKHO CYILIECTBOBATH
MHOKECTBO Pa3BUTHIX ITUBWIM3ANWK, Torna «I ' me oan? Ilouemy mMbl He HaOIOaEM
HUKAKHX CIIEOB Pa3yMHOW BHE3EMHOM XU3HM, TaKUX KaK 30HJbI, KOCMUYECKHE
Kopabiu wiu paguonepenaun? CoeMHEHNE pacIpoCTpaHEHHON BEPHI B TO, UTO BO
BceneHHoM CylecTBYeT 3HAYUTENBHOE KOJIWYECTBO TEXHOJIOTMYECKH DPa3BUTBIX
IUBWIM3AIMM, C OTCYTCTBHEM KakKuWX-HMOyIb HaONIOIEHUM, KOTOpbie Obl €€
NOATBEPKIANH, SIBJISETCSA NapaJOKCaJIbHbIM U MPUBOJIUT K BBIBOAY, YTO MJIM HAILIE
MOHMMAaHUE IPUPOJIbI, WM HAIIU HAOIIOACHUSI HETIOJIHBI U OIIMOOYHBI».

OpHako OOJBIIMHCTBO YYEHBIX COIVIACHBI ¢ TpuHIMNOM KomnepHuka u He
HaxOoJAT BECKUX JI0BOJIOB B IOJIb3y YHUKaIbHOCTH 3emiH. HenaBHue pe3ynbTarsl
UCCJIEIOBAHUM PEIMKTOBOrO (pOHA, MOATBEPIMIIN HA TUTaapCeKOBBIX MaclTadax
CIIPaBEJIMBOCTh KOCMOJIOTMYECKOIO TMPHUHIMUIIA, KOTOPBIM MOYET CUMTAThCs
COBpEMEHHBIM 0000menneM mnpuHiuna KomepHuka W COCTOUT B TOM, HTO

Bcenennas B mo00i TOYKe B BO BCEX HAIIPABICHUSX M30TPOITHA U OJHOPOIHA.
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https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D1%80%D0%BE%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BF%D0%B5%D1%80%D0%BD%D0%B8%D0%BA,_%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B5%D0%BA%D1%82_%C2%AB%D0%A4%D0%B5%D0%BD%D0%B8%D0%BA%D1%81%C2%BB
http://dic.academic.ru/dic.nsf/ruwiki/11516
http://dic.academic.ru/dic.nsf/ruwiki/38038
http://dic.academic.ru/dic.nsf/ruwiki/38038
http://dic.academic.ru/dic.nsf/ruwiki/38038
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D1%81%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF

Cy1iiecTByeT HECKOJIbKO (POPMYIUPOBOK aHTPOMHOTO MPHUHIINIIA:

Caalblii aHTPONHBLIA NPUHUOMIO - BO BceneHHOW BCTpedaroTCsi pa3HbIC
3HAUYEHMUS] MUPOBBIX KOHCTAHT, HO HAOJIOJCHUE HEKOTOPBHIX WX 3HAYEHUU OoJiee
BEPOSATHO, T.K. TaM, I'/I€ 3HAYEHUS MHUPOBBIX KOHCTAHT PE3KO OTJIMYHBI OT HAIIUX,
HET HalIroAaTeneil.

CwibHBIA aHTPONHBIH NpUHUUN - BceneHHas A0KHA UMETh CBOMCTBA,
JOMYCKAOMeE CYIECTBOBAHUE PA3yMHOM KU3HU.

BapuanTtomM CHIBHOrO AHTPONHOTO NPUHIMIA ABJISETCS AHTPOIHBIA MPUHIUI
yudactusi, cpopmynupoBaHHbiil B 1983 roay [lxonom Yunepom:

HaGmronarenu HeoOxoaumbl aiis oopeteHus Bceenennoit Owbitus (Observers are
necessary to bring the Universe into being), wiu npyrumu cioBamu BceneHHas
TaKoBa, TOTOMY YTO B MHOM HEBO3MOXHA KU3Hb.

Jlerko BUIETH, YTO POPMYITUPOBKH AHTPOIMHOTO MPUHIUIIA JOMYCKAIOT, YTO
W3BECTHBIC HAM 3aKOHBI TPHUPOJBI HE SBJISIOTCS E€IUHCTBEHHBIMU peajibHO
CYILIECTBYIOIIMMH (MU CYILECTBOBABIIMMU), TO €CTh JIOJDKHBI CYIIECTBOBAThH U
Bcenennble ¢ uHbIMEH 3aKkOHaMU. ECTh HECKOJBKO BapUaHTOB peEAM3alUHA B
MIPOCTPAHCTBE U BPEMEHU aJIbTEPHATUBHBIX BCENeHHBIX:

1. Onna Bcenennas, B Xo7e OECKOHEYHOU 3BOJIIOLMU KOTOPOH (usnueckue
KOHCTaHThl MEHSIOTCS, NMpPUHUMAs paszauuHble 3HaueHus. [Ipu OmaronpusiTHoM
COUYETAaHMU KOHCTAaHT BO3HUKAET pa3yMHbIN HAOIIOAATEb.

2.0mna  Bcemennas, pazouTas Ha  MHOXECTBO H30JIMPOBAHHBIX
MPOCTPAHCTBEHHBIX 00JIacTel ¢ pa3HbIMU (PU3NUECKUMH 3aKoHaMU (DpakTanbHas
Bcenennas). B oOnactsix ¢ OnaronpusTHbIM COuY€TaHWEM (PyHIaMEHTaIbHBIX
KOHCTaHT, BO3HUKAET pa3yMHbIN Ha0Jt01aTeb.

3. MynbTuBcenennas (MHOXECTBO MapajuIeTbHBIX MUPOB).

A nanee bopMyIMpPOBKHU

(DpaKTaanaﬂ BceneHHas | @HTPOMHOro IpHHLMIA PACXONITCS B

3aBUCUMOCTH OT MHPOBO33PCHH,

IIOCKOJIBKY u3 AHTPOIIHOTO
OPUHIMIA CIeAyeT TU00 peabHOCTh
bora m enMHCTBEHHOCTh HAIETO
Mipa, nu6o otpunanue bora wu
MHOECTBEHHOCTb MUPOB; CJIENOU

TIME

CIIy4au, IpeaIoIarariui MUpHUaIbl
MUpOB, WU 3ambicen TBopua
€IMHCTBEHHBINI Mip uenoBeka -

3emnss.  MmeHHO  mo3ToMy W

Haw mup
‘ ‘ . | | cymecTBylOT JB€ (POPMYIHPOBKH
Bonbwoii Bapbia? AHTPOIHOTO ~ TIPUHIIMIA, KOTOPBIE
IJIACAT:
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- Topen Mipa onpenenun ¢pyHIaMeHTaIbHbIE 3aKOHBI (PU3UKH TaK, YTOObBI
Ha 3emiie OblJIa BOBMOXHA KM3Hb YEJIOBEKa;

- HNmeercs MHOKECTBO MHUPOB, C XaOTHUECKUM paz0pocoM MapamMeTpoB U
OONBIIMHCTBO W3 HUX HeoOutaemMo. Ha 3emie cimydallHO cO3[1aiuCh YCIIOBHS,
COBMECTHUMBIE C KU3HBIO.

ScHo, 9TO TIpomacTh pazfenseT 3T (HOPMYIUPOBKH AaHTPOMHOTO TPHUHIIUMA, U
3aJI0)KEHa OHAa B MHUPOBO33peHUMU. OTBETHI Ha BCE BaKHEHIIUME BOIMPOCHI
YEJIOBEUECTBA TAKXKE OINPEICISIOTCS €ro MHUPOBO33peHHEM. Tak OTBEThI Ha
BOIIPOC: YTO JICKUT 3a HaOmogaemon BeeneHHoM, Takke OyyT anbTepHATUBHBI.

XPpHCTHAHCKOE MMPOBO33PeHHEe YTBEPKIACT: 32 MATEPUEH CTOUT TBOPUYECKUI
Pa3zym, bor, He ABIArOLIEHCS COCTABHOM 4acThi0 BCEEHHOW, HO ONpeaeIOmnn
€€ 3aKOHBI U IyTh Pa3BUTHSL.

ATencTHYecKoe MUPOBO33PEHHE: HE CYIIECTBYET HUUETO, KPOME JIBMKYILIEUCS
MaTepuM, OHA Cjena W JIMIICHA IeJIH, MPU ITOM O00JadaeT CHOCOOHOCTHIO K
CaMOOPraHMU3alli W Pa3BUTHUIO, TAKXKE€ HE TNOAYMHECHHBIM HUKAKOM UEIH.
Pa3HooOpa3ue mpupoabpl U MHpa - pe3ybTaT CIy4alHBIX MPOIECCOB Pa3BUTHUS
MaTepHUH.

3amanuM OoJiee KOHKPETHBIM BOIPOC, KaKuM oOpa3oM BO3HUK Haml mup? U
CHOBA MOJIYYHM JBa B3AUMOHUCKJIIOYAIOIINX OTBETA:

Xpucruaickoe muposo33penue: Bceenennas, ConHewyHas cucrema, 3eMils
COTBOPEHBI TAKUMH C 11€JIbI0 00€CTICYEHUS BO3MOKHOCTEHN KU3HU Ha 3eMIie.

ATencruueckoe MUpPoOBO33peHne: nocie bospioro B3peiBa Ha KakOM-TO dTare
sBomoruu  Beenennoit chopmupoBanivick 3Be3ibl, B ToM uucie u ComiHIle ¢
CUCTEMOW TIJIaHET, HAa OJHOM W3 KOTOPBIX, HETMOCTHXKUMBIM 00pa3oM (HAy4dHO
HEOOBSICHHUMBIM U HE BOCIPOU3BOJAMMBIM) B PE3yIbTaTe CaMO3apOKIACHUS
MOSIBUJIACH OPraHUYECKasl *KW3Hb; B PE3yJIbTaTe SBOJIONUU MMYyTEM MyTalUil u
€CTECTBEHHOTO OTOOpa (9TU MEXaHU3MbI TaK)K€ HUKEM HE KOHTPOJUPYIOTCS U HE
UMEIOT KOHEYHOW IeJM) BO3HUKIO HBIHEUIHEE pa3HooOpaszue (opM KUBOU
MPUPOBI, BKJIKOUYAs YEJIOBEKA.

Kak mumer omuH w3 TBOpuoB Teopuu bonbmoro BipeiBa C. BaitnbOepr:
«IlosiBIEHME YeIOBEKA €CTh JOBOJBLHO a0CypIHOE CIIEACTBHE IIENMU CIy4YalHOCTEH,
Ha4aBUIEKCS B MEPBBIE TPU MUHYTHI Nocsie bonpioro B3peisay.

Kakoit cuctemMbl OTBETOB MPUIEPKUBATHCS, ITO €0 CBOOOAHOTO BBHIOOpA
KaXJIOr0 4YeJIOBEKa M HE CTOWJIO Obl 00 ATOM CTOJBKO TOBOPHUTH, €CIIU Obl
aTEUCTUYECKOE MHUPOBO33PEHNE HAM HACTOMYMBO HE HABA3BIBAIOCH MACOJIOTHUSIMU
KOMMYHHU3Ma, CBETCKOTO ryMaHu3Ma u riodanmsma. K coxxajieHuto mpuBe/IeHHbIC
3/1eCb ATEUCTUYECKHE MHPOBO33PECHUECKHE B3TJISABl  OOBSABISIOTCS YacThIO
HAay4YHOW KapTHHBI MUpPA, XOTs, JEXKaIlIMe B UX OCHOBE MOCTYJAThl COCTABIISIOT
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npeaAMCT BCPLI, T.C. K HAYKC UMCIOT MaJIOC OTHOIICHUC U JTOJIPKHBI OBITH BBIBC/ICHBI
3a €€ paMKHU.
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Jlynnsbiii A.H.

Hepa3pbIBHOCTH NOHATHI «a0MOTeHE3)» U «IBOJIIOIUMD): €CJIU
HEBO3MOKeH MePBbIil, TO TePeT CMbICJI U MATEPUATUCTHYECKASA
«HAYYHOCTb)» BTOPOH

1. Ilosoxenue, BHeApsieMoe B oOpa3oBaHMe W HayKy Ha
MEKIYHAPOAHOM YPOBHE: TOJbKO Y4YeHHe O BceoOwieil 3BOJIIOLUH
HEOPraHN4YeCKOro U OPraHu4ecKoro MUpPa MCTUHHO M HAYYHO

[Tonoxenue 00 BONIOIMOHHOM Pa3BUTHH MHUPA, KaK HEOPTraHUYECKOTO TaK
U OPraHUYECKOro, CUMUTAETCS HAa YPOBHE HAIIMOHAIBHBIX aKaJeMHUl HayK U
pPa3IMYHBIX MEXIYHApOAHBIX OpraHu3aluil (HE€ TOJBKO HAYYHBIX, HO U
MOJINTUYECKUX) HEKHUM aOCOJIOTHBIM, IOYTHM PEIMITMO3HBIM mocTyjdaToMm. K
npumepy, B «M3Bectusax» ot 30 mapta 2006 r. 6b110 OMyOJIMKOBAHO NPOrPAMMHOE
IUCBMO pAJla POCCUHCKHUX HCClenoBareneil (akaeMHKOB M MPO(ECCOpPOB; B TOM
yucie OWOJIOroB), HANpaBIEHHOE Ha 3allUTy JAapBUHOBCKOW Teopuu. MmMenunch
cieayromue yrepxaeaus [1]:

«/laHHBIE HAyKM HEOIIPOBEPKMMO CBUACTEIBCTBYIOT O TOM, 4YTO JKH3Hb
CyllecTByeT Ha 3emiie 0oJiee TPEX MUILIMAPIOB JIET, @ HE HECKOJIBKO THICAY JIET,
KAaK yTBEPKIAIOT CTOPOHHUKH ‘TEOPUU TBOPEHHUS ».

«...JApBUHOBCKas KOHUENUMS 3BOJIOUUU OOBSCHAET BCIO COBOKYIHOCTH
(aKTOB, HAKOIJIEHHBIX HAYKON.

«MeToapl U MPUHLKUIIBI SBOTOUMOHHON OMOJIOTUH TO3BOJISIIOT YCTAaHOBUTH
MEXaHU3Mbl TOSIBJIGHHUS U  PACIpOCTPAHEHHS] HMH(PEKIUMOHHBIX OOJIe3HEH,
OPEIBUJETh HBOJIIOLMIO YCTOMYMBOCTU OakTepHil M BUPYCOB K JIEKAPCTBEHHBIM
CpEICTBAM M IPEACKa3bIBaTh CBOMCTBA M IIyTH M3MEHEHWI BHOBb BO3HHKAIOIIUX
IIATOTE€HOB... «Teopusi COTBOPEHUs» paccMaTpUBaET 3TH BUPYChI Kak boxbro Kapy
Y MOXKET MPEAJIOKUTh B Ka4€CTBE CPEACTB OOPHOBI C HUMU JIMILIb MOJIUTBBI.

N 1.1 Ilpaktuueckue oaHoBpemeHHo, 1 ampenss 2006r. ObUIO
OMMyOJIMKOBAHO  MPAKTUYECKU AaHAJIOTMYHOE IO TOJIOKEHUSIM  3asBIICHHE
KoponeBckoro oOmiectBa BemukoOpuTanuun 00 5SBOJIONHH, KpEalMOHU3ME U
Pa3zymuoMm 3ameIciie, rie TakKe OTMEHAIIOCh cleaytomiee (HUTUPOBAHO 10 [2]):

«IIpouecc »3BoMOLIMM B JCWCTBUM BHUJAEH W CETOAHS, HalpuMep, B
HapacTaHUU  YCTOWYMBOCTH  OakTepuil, BbI3bIBAIOIIMX  3a00ieBaHUs, K
aHTUOMOTHKAM, B YCTOMYMBOCTH K MECTULHJAM HACEKOMBIX-BpEAUTENICH U B
OBICTpON HBOMIOLMKM BUPYCOB, BhI3bIBaroux rpunn u CIIN. JlapBuHoBckas
TEOpHsl SBOJIIOLIMM TOMOTaeT HAaM MOHHUMATh 3TU MPOOJEMbl M HAXOAMTbh HX
pELIEHUS.
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Nmenuck 1 apyrue BBICTYIUICHUS PA3IMYHBIX aKaJIEMUKOB 32 a0COFOTHOCTh
ABOJIIOIIMOHHOTO PA3BUTHS BCETO M BCSI U3 MEPBOHAYAIILHO HUYETO [2, 3].

Hakonen, npo6iemamu 3Botonuu o3abotuinack [lapinamenTckas accamoiies
Cosera EBporbl, koTtopas 4 oktsiopst 2007 r. npunsna pesontonuio Ne 1580 «O6
OIMACHOCTH KpearmoHu3Ma B oOpazoBaHum» [4]. B KOTOpOH, BHOBB, ObLIH
MOBTOPEHbI MAHTPhl O 3aBEJOMOI, aOCOJMIOTHOM WCTHUHE, YTO KpPOETCS B
ABOJIIOIIMOHHON Teopun («IBOJIOLUS MPEACTaBIEHa Be3/le — OT Bpaya, KOTOPbIH
WCITIOJIB3yeT aHTUONOTHKH. ., 10 arPOHOMA, KOTOPBIN UCIIOJIb3YET MEeCTULIHAIB ).

[Ipumepsl TOMOOHOTO poOJa MOXKHO MHOXHUTH W janee [5]; Kaxablid
npernojiaBaresib OUOJIOTMM 3HAET, BEPOSATHO, YTO B OQUIIMATIBHOM HayKe HET
HUKaKOr0 COMHEHHMS B TOM, YTO CHayaja, IOCJIE BO3HHUKHOBEHUS BCEJICHHOW,
MPOUCXOJIUIIA «IBOJIONMS» (U3NYECKOro Mupa (pa3sHOM TIa3Mbl, ATOMHBIX
AJIEMEHTOB U T.II.), TOTOM — 3BOJIIOIUS HEOPTAaHUYECKUX MOJEKYI («IBOJIOIUS
3eMHON KOpbI» [6]), KOTOpas mpuBeila K MOSBICHHIO M opraHudyeckux. Hy a
MOCJICAHUE, DBOJIIOIMOHUPYS, «HEU30EKHO» OOECIEeUUSId TOSBICHUE >KU3HHU.
Ku3Hb, MOHSATHO, TOXKE PBOJIIOIMOHUPOBAIA: OT CaMbIX IpocTedux GopMm 10 B
TOM 4YHCII€ TE€X AaKaJEeMHKOB, KOTOpPbIE W TMOJNUCAIA IUTUPOBAHHBIC BBIIIEC
TIOCJIAHUS «CUJIBHBIM MHUpa cero» [5—7].

[IpuMmeHUTENPHO K OWOJIOTMYECKOW HBOJIONMM  (ITApBUHUCTCKOM WJIU
HEOJaPBUHUCTCKON CHHTETHYECKON JMOO CaIbTallMOHUCTCKOM) BO BCEX CiIydasx
ee a0COJIIOTH3AIMM HUMEETCSl Mepe/epruBaHre M TMOJAMEHA MOHATHN «Makpo- U
MHUKPOIBOJIIOIUS». Pa3nuuHOro poja aganTUBHBIM M3MEHEHHUSM B paMKaxX BHJA,
MaKCUMyM — pOJia WU cemelcTBa (MHUKPO3BOJIIONMS), MPUIKHCHIBAETCS POJIb
BCEOOIIEr0 MeXaHnu3Ma, CIIOCOOHOTO MyTEeM MOCTENEHHBIX (I CKauKOOOpPa3HBIX)
U3MEHEHUI c(hOopMHUPOBaTh U3 OOJIee MTPUMUTUBHBIX T€HOMOB U OPTaHU3MOB Oo0Jiee
BBICOKOOPTaHM30BaHHBIE, T.€., MAKPOABOJIIOIUS (pa30op JAaHHOTO MOMEHTA CM. B
[8-11]). Ho Bompoc He B 3TOM, a B TOM, YTO C MAaTEPHATUCTHUCCKHUX MO3UIIHHA
«UCTUHHO HAy4YHBIM» CYUTAETCS IMOJIO)KEHUE, YTO BCE B MPUPOJE Pa3BUBAIOCH
caMo coboii, 0e3 yuactus TBopua. [Ipuyem 3T0 pazBUTHE HE AUCKPETHO, & TECHO
CBSI3aHO MEXJIY BCEMU YPOBHSIMHU HEOPraHMYECKOTO W OPraHUYEeCKOro Mupa.
[Tomy4aeTcsi, 94To ¢ MO3UIMI Hay4YHOU (UIocoGun HEIb3s paccMaTPUBATh TOIBKO
OMOJIOTUYECKYIO ABOJIIOIIMIO B OTPHIBE, CKAKEM, OT DBOJIOIMN HEOPTAHUYCCKUX H
OpraHUYEeCKUX MOJEKysl. He OOBSICHMB MEXaHW3M U PEaTbHOCTh BTOPOM, HET
BO3MO>XHOCTH TOBOPHUTH O TOM, UTO MOXKET OBITh «HAYYHO) JIOKa3aHa MepBasi.

2. JlapBuHHUCTCKass (HEOJAPBHMHHUCTCKAasl) Teopus OHMOJIOTrHYECKO
IBOJIIOIMHM 0e3 [10Ka3aTeJbCTB BO3MOKHOCTHM a0uoOreHesa — MeprBa H
o0pamaercs NPOCTO B T€OIBOJTIOLHOHU3M

19



DT0 KakeTcs a0COIOTHO SICHBIM, HO TPAKTHUKA MOKA3bIBACT, YTO HEMHOTHE
YUUTBHIBAIOT TaHHBIN TIOCTYAT.
be3  Hay4yHBIX  JI0Ka3aTENbCTB  BO3MOXKHOCTH  CaMOIIPOM3BOJIBHOTO
abuoreHesa (To ecTb, BOBHUKHOBEHUS JKM3HU Kak TakoBOW Oe3 yuactus TBopia)
HET CMBICIIa WCKATh HEKHE «BCEOOIINE» MAaKPOIBOIIOINUOHHBIE MEXaHW3MbI U
J0Ka3bIBaTh pEalbHOCTh MAaKpodBOMIONMH. HeT cMmbicma paccyxaarb o
«EIVMHCTBEHHO HAaydHOW» Teopun sBoionuu. [lockonpky ecnum B Hamen
BCEJICHHOM (a Ipyrux Hayka HE 3HAET) U NpU COOJIIOJCHWU TJIABHBIX HAYYHBIX
IPHHIHATIOB-IIOCTYIATOB (YHH(GOPMU3MA® U aKTyalIn3Ma®) abHOTCHE3 HeGO3MOMICEH,
TO HET CMbICJA UCKATh KaKUE-TO JI0KA3aTEeJbCTBA, YTO PAa3BUTHUE KU3HH IUIO 0e3
yuactusi TBOpIIa, HET CMbICTIa HOCUTHCA C Teopuer MakposBomonuu. 0o HaydHO
000CHOBaHHAasT HEBO3MOXKHOCTh CaMOTMPOW3BOJBLHOTO BO3HHKHOBEHUS IKU3HH
JIOTTYCKAET TOJBKO JIBA JTIOTHUECKUX CIICICTBUS:
e  JXKu3Hb cOTBOpEHA (KpEAIMOHU3M).
e  Her BO3MOXXHOCTH HAy4yHO y3HaTh, OTKY/a ’KU3Hb B35J1aCh, U, IOTOMY,

HCYCT'O HAJl 9TUM AYMATb (aFHOCTI/IHI/BM).
Ho 3aBCAOMO HCIIO3HABACMOC HC MOZKCT ABJIATBCA IIPCAMCTOM HAYYHOI'O

MCCIICIOBAHUS allpUOPH, PABHO KaK M HEYTO, HE UMEIOIIEe HUKAKUX OCHOBAaHUU B
OKpy>karolieM Hac mupe. He Bcsikas rumore3a MOXXET ObITh Ha3BaHa HAy4HOM, a
TOJBKO Takasi, KoTopasi crocoOHa ObITh IpoBepsieMoi. [IpocTo ¢aHTacTHueckue
W3MBIIUICHHS, B3SIThIE U3 TOJOBBI, HAYYHBIMU THUIIOTE3aMHU U TEOPUSMH OBbITH HE
criocoOHsbI [12]. B mpunHnumne, Hay4Hblid moaxo/ (METOM), KaKk 9TO HU MOKaXKETCs
CTPaHHbIM, HE CJIUIIKOM OTJIMYAETCS OT TE€X MOAXOJO0B, KOTOPHIMU YEJIOBEK
PYKOBOJICTBYETCSI B OOBIYHOM >KWM3HHU. M3BECTHBIN TEOpeTHK HaykKH, mpodeccop
Maptun Muac yTBep aai 1o 3ToMy moBoay ciieayromee [12]:

«Hayunpiii  Merogq—  3TO0  mnpocTto  Oonee  pa3paboTaHHass W
CUCTEMAaTU3UpOBaHHas (¢opmMa TOro Mpolecca, C TMOMOIIBI KOTOPOTO MBI
NPUXOJUM K KaKUM-TO TMPEJCTABIICHUSIM U B TOBCEJIHEBHOM  >KU3HHU.
HoBOpOXI€HHBIN HE 3HAET, YTO TAKOE «IIPEAMET», «TPEXMEPHOE MPOCTPAHCTBOY,
CKOPOCTb, MPUYUHHOCTH, YHCIIO U T.IL.; 3TU TOHATHS (DOpMUpPYIOTCS y peOeHKa
JUIIb 10 MEpEe YMNOpSAIOYEHUS €r0 UYBCTBEHHOTO OIbITa. «PealbHbId MHp)» —
TOXE CBOEro pojia TEOPHUs WM KOHCTPYKIMS, BO MHOTOM CXOJIHAsl C HayYHBIMHU
TEOPHUSIMU.

B cBsi3u ¢ 3TUM Bcephe3 paccMaTpuBaTh B Hay4HOM (@ M B >KMU3HEHHOM)
MJIaHE arHOCTUIIM3M HE MPEJICTABISAETCS KOHCTPYKTUBHBIM, B CBSI3U C YEM M3 JIBYX

EavHCTBO cocTaBa M 3aKOHOB IPHUPOJABI BO BCEX YIrOJKax BCEJIEHHOH, TO €CTb — B
IPOCTPAHCTBE.
® B 06111eM CMBICITIE — eIHHCTBO COCTABA M 3aKOHOB IPUPOIBI HA IIPOTSKEHHH CYIIECTBOBAHMS
BCEJIEHHOM, TO €CTh — BO BPEMEHH.
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BO3MOYKHOCTEM, MPEACTABICHHBIX BBIIIE, OCTAETCS TOJBKO OJHA — KPEAMOHU3M.
OT0, HAIOMHUM, B CJy4yae HEBO3MOXKHOCTH aOMOTeHe3a B HAILE BCEJIEHHOHN U pU
«HAIIKX» 3aKOHAX MPUPOJIBI.

Ecnu xe nomycTuTh, YTO HEKHH CTOSAIMH Ha MaTepUAMCTHYECKHUX
MO3UIMSAX HCCenoBaTeNlb yOeauiIcs HaydHbBIMH METOAaMH, 4YTO a0HOoreHe3 —
HEBO3MOKEH M HEBEPOSTEH, TO KAKOW €My CMBICI MCKATh MEXaHU3Mbl U IyTH
MaKpO3BOJIIOIMU? DTOT MPOIECC HbIHE HAOJIOAATh HEJb3sl ampHoOpH (CUUTaeTCH,
YTO TpeOyeTCs MHOTO BPEMEHH ), U BCE €T0 «I0KA3aTEIbCTBA» CBOAATCA K MOA00DPY
COBOKYITHOCTH HEKMX KOCBEHHBIX, B HY’)KHOM IUIAHE MHTEPIPETUPYEMBIX (PaKTOB
U, ONATH K€, NpeAcTaBieHui [5—7]. Jlnd NOATBEp:KIEHHs YKa3aHHOIO Te3uca
NO3BOJIUM ce0e ellle OJHY IUTaTy, Ha 3TOT pa3 — M3 CIPABOYHOI'O MOCOOUS MO
MAJICOHTOJIOTUH B IBYX Tomax [13]:

«TakuM 00pa3oM, SBOJIOLMOHHAA JIMHAMHKA OpraHuM3Ma CIHIIKOM
MEJUIEHHa, 4TOOBbl OTpa3uThcsi B Mopdornoruu. [lonmyndnvoHHas AUHaAMUKA B
OJIHOM TIpe/ielie CIUIIKOM CKOPOTE€YHA, a B JPYrOM — CJIMIIKOM MEJIEHHA, HO
IJIaBHOE — MaJOyCTOMYMBa, 4acTo oOpatnuMa U He «MopdonoruuHa». Bce 3to
INPENATCTBYET AJEKBATHOMY OTPAXEHUIO IONYJSIIMOHHBIX IPOLECCOB Ha
OPraHM3MEHHOM YpPOBHE M  CBHUJETEIBCTBYET O CJabOM  MPUTOAHOCTH
NaJEOHTOJIOTMYECKOr0 MaTepraia Jjisi HEOCPEACTBEHHOTO U3YYEHUS JBHUKYIIHNX
cui 3BosoMu. OgHaKko mnmoyemy Obl HE MOMBITATHCA CYIUTh O HUX KOCBEHHO?
BoccraHoBieHHBIE C TOH WM HMHOW CTENEHBIO MPaBAONOAOOUS (PUIOreHE3bI
MO>KHO paccMaTpHUBaTh KaK CUCTEMY TPAEKTOPHA B MPOCTPAHCTBE 3BOJIOLIUM.

Ho 4T0 TOJIKY B MaTepHaJuCTUYECKOM HAyYHOM IUIaHE OT COBOKYIHOCTH
TaKUX KOCBEHHBIX CBHUJETEIbCTB (AK€ €CIM CUYUTaTh MX KOPPEKTHO
MOJIyYEHHBIMU), €CJIH, B CBSI3M C HEBO3MOXKHOCTHIO abHMOreHe3a, BCerja OCTaeTcs
BEPOSATHOCTh HaJIMuus PazymHoro 3amsicna, TBopua?

N B pe3ynbrare OT Bcel OMOJIOrMYECKONW ABOJIOLMU B TJIOOAIBHOM IUIaHE
OCTaeTCs TOJIbKO €€ MpUJIoKeHHEe B (OpME TEOIBOJIOLMOHU3MA, CTPAHHOM
KOHCTPYKIIMU, HE BepHOW HU B HaydyHoM [8—11, 14—17], Hu (NPUMEHUTEITBHO K
XPUCTHAHCTBY) B OorocioBckoMm [18, 19] mnane.

3. UccaenoBaresn, HandoJsee yriy0JieHHO 3aHUMAKOIIMecs: podJieMaMu
a0uoreHe3a, CTAJKHBAIOTCS C Hepa3pemIUMbIMUA HAYYHBIMH NMPOOJIeMaMu

Eciu momoOHble uccienoBaTenu SBISIOTCS JO0OPOCOBECTHBIMH YUYEHBIMH,
TOTJIa OHU, KaK CKa3aHO BBIILIE:
o JIn60 mpuxoasT K BEIBOAY 0 HAIMuuu PasymHoro 3ameicia.

o JInbo cTaHOBATCS HAa HEHAyYHYIO T[IO3MLHI0O arHOCTUIM3MA
(«HEmO3HABAaEMO») U BOBCE MEPECTAIOT 3aHUMATHCS OJOOHBIMH MTPOOIEMaAMH.
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Ho 3T0 — TONBKO €cnM yKa3aHHbIE HCCIEAOBATENN SIBJIAIOTCS YUYEHBIMM,
IIOCJIEIOBATEIbHO HCIIOJIB3YIOIIMMHA HAay4YHbId METOJ M WCTHUHHBIE KPUTEPUU
JIOCTOBEPHOCTH €CTECTBEHHBIX HayK [12]. B nmpoTuBHOM ciyyae BO3MOXKEH yXO B
YHCTO MUCTHUYECKHE, CXOJIACTUUECKHUE PACCYKIEHUS HAyKOOOpPa3HOro XapakTepa,
KOI'/Ia JACKIapUPYIOTCS HEKUE TPAHCLUEHEHTAIbHbIE U HE I03HABAEMbIE HA OCHOBE
UMEIOIINXCA JAHHBIX M 3aKOHOB HPHUPOAbl NPUYMHBI BO3HUKHOBEHHS >KH3HHU.
Korma nexnapupyercst Hekas 3aBeIOMO HEIMO3HaBaemas «ciydailHocTh». Ho
Pa3ymusblii 3ambicen U TBopeHHE MIPU 3TOM YIIOPHO OTPHULAIOTCS.

EcTp eme m yeTBepras BO3MOKHOCTB. MIHOM pa3 Hemb3s 10 KOHIA MOHATH,
YTO K€ BOOOILE TOT WIM MHOM HCCIIEOBATENb AYMAeT O BOBHUKHOBEHHMU YKU3HHU,
XOTSl 3TUM, Bpoje, U 3aHumaercd. C OJHOW CTOPOHBI, NMOJOOHBII aBTOP MOKET
nyOJMKOBAaTh JAHHBIE, KOTOPbIE MPAKTUYECKH OJIHO3HAYHO CBHUAETEIHCTBYIOT O
HEBO3MOKHOCTH abuorenesa. Ho, ¢ qpyroil CTOpoHbl, HUKAKMX KPEAMOHHBIX WJTU
arHOCTUYECKUX BBIBOJIOB ITyOJMYHO C €r0 CTOPOHBI HE BUIHO.

(BameTuM 371€Ch, YTO HEPENKO HCHOBEAyeMas TEOpHUs MMaHCHEPMUH
(3aHeceHMsl KM3HM Ha 3eMIII0 M3 KOCMOCa; HamOojee HM3BECTHBIA amoJyioreT —
®. Kpuxk [20], BmecTe ¢ k. YorcoHOM OTKpBIBIIMK ABOMHYI0 criupans JIHK),
BOIPOC aOMoOreHes3a, MOHATHO, HE peuiaer, MO0 MNPUHLUIB YHU(OpPMHU3MA U
aKTyaJn3Ma HUKAKas MaHCIIEpMUsi OTMEHUTh HE CIIOCOOHA. )

[Toutn Ha Bce Ha3BaHHbBIE BApUAHTHI UMEIOTCA MpUMeEphl. YuTaTento camomy
npeajiaraeTcsi OTrajarb, K KakOW KAaTeropud MOXHO OTHECTH TOrO WM HHOTO
HA3BaHHOT'O HIKE aBTOpA.

IIpodeccop /Ilun Kenbon (Dean Kenyon), CIHIA, Begymuii MUpOBOii
uccienoBaren, abuoreHesa W OPOUCXOXAeHUs o ku3Hu  1960-1970-x rr.
(monorpadms 1969 r. [21]; mepeBox Ha pycckuit s3eik 1972 1. [22]). o
HacTosiero Mmomenta MoHorpadus npodeccopa /. Kenbona ¢ coaBropom I'apu

CreitnmanoM (Gary Steinman) He TOJIKO HE ycCTapesna, HO SBJISIETCS OJHUM W3
OCHOBHBIX MHUPOBBIX Y4EOHBIX MOCOOU MO abuoreHe3y (XUMHUYECKOM SBOJIOINH,
nepexosmie B Ouonorndeckyro). OHa mepeBeneHa Ha psija S3bIKOB. Pycckuit
NIePEeBOJl JOHBIHE BXOJWT B OHOJHOTEKHM C OHMOJIOTHYECKMM YKIOHOM (puc. 1).
«bunoxumuueckoe npenonpenencuue» /. Kenbona u I'. CreiiHMaHa LUTUPYIOT B
MaTEePUATMUCTUUECKNX  paboTax, TOCBSIIEHHBIX KOCMOTOHMH, (rtocopuun
€CTeCcTBO3HaHUs U Mp. (moapoOHee cM. B [23]).

[Ipodeccop Hun KennoH posroe Bpemsl MpOAOKal U3ydaTh MNpoOIeMy
BO3HUKHOBEHUS KU3HU Ha 3eMJie; OH IpernoaBaji aOuoreHe3 B YHUBEPCUTETE B
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Pucynok 1. ®ynnamenrtanpaas Monorpadus mo abuorenesy /. Kensona u I'. Creiinmana
B IepeBojie Ha pycckuit s3bIk (1972) [22]. MoHorpadust JOHBIHE SBISICTCS OJJHUM W3 OCHOBHBIX
MUPOBBIX MOocoOuii Mo abuoreHe3y Ha MHOTUX si3bikax. [Ipodeccop /. Kenbon, ognako, B 1980-
X IT. CTall CTOpOHHUKOM PasymHoro 3ambicia ¥ ObLI YBOJEH 3a 3TO MOCIE JOHOCAa W3
ynuBepcuteta B CIIIA [23].

CHIA. TIlapamienbHO UM TPOBOJWIMCH TaKXe HCCIENOBaHUS B 00JacTu
MOJIEKYJIIpHON ~ Omosiormu. OJHAKO, CTOJKHYBIUMCh C  HEpa3pelIMMbIMU
IPOTUBOPEUYMSIMHU B paMKax MOJEKyJIsipHOW Ouoinoruu, B 1980-x rr. mpodeccop
Jvna KeHboH ctanm ctopoHHHMKOM PaszymHoro 3ambIcia, 3a 4TO M NOCTPAaAJ
aJIMUHUCTPATUBHO B YHUBepcuTeTe (yBojeH) [23].

AkagemMuk  PAH  A.C. Cniupun, _ Poceusi, Beaymuii  MUpPOBOH

uccnenonarens PHK (3anumaricst u mpoGiaemamMu abroreHesa B paMKax TMIIOTE3bI O
nepsuyHoM «PHK-mupey»). Cyas mo ero mociieqHuM MyOJHMKanuUsM, J0Ka3aHa
HEBO3MOXKHOCTh a0uoreHe3a MO KpailHed Mepe B YyCHOBHSX 3emid. Temnepb
abuorenes, no A.C. CnupuHy, OTOJBUTaETCs B MPOCTOPHI BCEIEHHOM, TIe LapsT,
BEPOSITHO, HHMKOMY HEW3BECTHBIE TAaWHCTBEHHBIC YCIOBHS, M HAy4dHbIE
MPEANOCHUIKH 3TOTO SIBJICHUSI TAK)KE CTAHOBATCS HUKOMY HE M3BECTHBIMHU [24, 25]
(puc.2). B 2006r. axkamemuxk PAH A.C.ChompunH, mnoammcal IIMCBMO B
«M3BecTUsiX» «IIPOTUB KpeaurnoHuzmay [1].
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Abstract—The environment necessary for the existence, amplification, and evolution of the RNA world, the
difficulties of the abiogenous synthesis of RNA, and paradoxical situations with the stability of RNA, its func-
tions, and the place of RNA in the geological history of the Earth are discussed. The chemical instability of the
covalent structure of RNA in the aqueous medium is incompatible with the necessity of water for formation of
its functionally active conformations (“water paradox™). The stable double-helical structure of RNA required
for replication is incompatible with the stable compact conformations of single-stranded RNA molecules that
are necessary for catalytic functions (conformational paradox). There was a very short time gap (or no gap at
all) between the end of the massive meteorite bombardment of the Earth (3.9 Ga ago) and the appearance of the
first evidence of cellular life (bacteria) in the Earth’s rocks (3.8-3.85 Ga ago or even earlier) (geological para-
dox). It is concluded that the RNA world could not appear, exist, or evolve into cellular forms of life on the
Earth. This paper briefly discusses the possibility of an extraterrestrial origin of the RNA world and its extra-
terrestrial evolution with a subsequent distribution in space (mainly by comets) of the cellular form of life as
more resistant to the environment as compared with free RNA.

Pucynok 2. Pestome mnporpammuoi crateu akagemuka PAH A.C. Cnupuna B

«[laneonronornueckom  xypHane» (2007 r.;  mpuBenE€Ha  AHIJIOSI3bIUHAs  BEpCHs),
cBuzieTenbcTBytomee o HeBo3MoxkHocth PHK-mupa B ycnmoBusax 3emnu [24]. OtoaBuranue
abuoreHe3a B MPOCTOPHI BCEJICHHOW HE pellaeT, OJHAKO, MPOOJIEMbI €ro HEBO3MOXXHOCTH B
HaIlleH BCEICHHOM.

Axkanemuxk PAH B.A. IllyBanoB, Poccusi, tupekrop MHcTHTyTA

(byHIaMeHTaIbHBIX MPo0sieM Ouosioruu, [lymmuHo.

Mocrorckuii Komcomomnern ot 08.02.2007
Hayka B KOHLle TyHHens
Akagemur Bnagumup LWyeanoe: "Bce He Tak nnoxo — npoxof Yepea 15 net 6e3epemerba npovnaowen”

— Boi, pHoe, ToT , Y KOro y3HaTb, KaK Hayanachb XH3Hb Ha 3emne?

— Hauunanock ece c BakTepuit — oHu noAeuAuce Ha 3emne 3,7 MApa. Net Hazad. Mel He 3Haem 0TKyAa: To Nk BNk NPUHECEHB U3 KOCMOCA, TO M CUHTE3MPOBAHS!
Ha 3emne. MoTOM 3TH OAUHOMHEIE KNETKW CTANM MOAUPUUMPOBATECA, NOABUAMCE APYTWE KNETKW, OAHW CTANU BHEAPATECA B APYTHE.

— A panbwe — no [lapeuHy unu Co3zpatens BMewanca?

— Teopua JapeuHa x0poLa Kak pas ANA NOHMMAHMA TOTO, KaK U3 0AWHOYHBIX KNETOK B 3ABMCUMMOCTU OT YCNOBWA Cpeabl Havan 0BpasoBbIBaTECA OPraHu3mMel.
Moxoke, TakaA IBONKUMA WNaA. Ho BOT NOABNEHME HA CBET CAMON KNETKW C ee 3aKOHYEHHLIM annapaTtom, B koTopom ecte Bce — u JHK, u pufiocomel gna cunTesa Benka,
1 MemBpaHel, B KOTOPEIX NPOMCHOAKT Npeofipazoeanne aHeprum, — saragka. Hacuer Cosatena HUMEro He MOTY CKa3aTb, HO OMEHB NOXOXKE, YTO YTO-TO Takoe Beino.

— Moxer, u knetka B X0ae uun?

— Mbl He HaX0AMM NPOMESKYTOMHOMO 3Tana Npu 3BONKILKK, CKEKEM, 0T BUPYCa K SKMBOMH kneTke. Ero Het W notom: BakTepua noaeunace 3,7 MApA. NeT Hasaf, a cama
3emna — 4.5 mnpA. net Hazad. Ha 3B0NHUMK KNETKW OCTABANOCE COBCEM MAaNo BPEMEHW. A BeAb KNETKA — 3T0 Camoe CNOXKHOE.

Pucynox 3. Ckpunmor ¢ onyoaukoBanHoro B UHTepHeTe nHTEpBbIO ¢ akagemMukom PAH

B. lllyBanoseiM ot 2007 1. [26]. Hanuiio HeocTopokHBIE clloBa akajemuka o Co3aaTene mepBoi
KIJICTKH.

Nmeetcs uHTEPBLIO, JaHHOE UM razere «MK» 8 despaisa 2007 r. (puc. 3)

[26], roe mpuBIEKaeT BHUMAHUE CIIEAYIONIEE TPU3HAHUE!
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«Ho BOT nosiBJieHHE HA CBET CaMOU KJIETKH C €€ 3aKOHYEHHBIMU aIapaToM,
B KOTOPOM €CTh Bce... — 3arajika. Hacuet Co3garesns HU4ero He MOry CKas3aTh, HO
OYCHBb MOXOXKE, YTO YTO-TO TaKOE OBLION.

Hukakux nucem vu B «M3Bectus» [ 1], au B.B. [lytuny [3] npoTtus
Kpearnonusma akajgeMuk B.A. [llyBanoB, BepoATHO, HE MOANUCHIBAI. Takux
CBEJICHMU Y HAC HET.

IIpodeccop E.B. Kynun, CIIA (Omurpaatr un3 CCCP), naubonee
W3BECTHBI COBPEMEHHBIN TEOPETHK aOHOreHe3a U MOJIEKYJISIpHOU 3Bostonuu [27,
28]. 3axonumB kadeapy omoxumun MI'Y um. M.B. JlomoHOCOBa 1 SMUTPUPOBAB B
1980-x rr. B CIOA, E.B.KyHun c¢ Tex mop mnpobiemMamMu MOJEKYISIPHOrO
abuoreHesa, Moxoxe, TOJIbKO U 3aHUMAJICS. B pe3ynbpTare B Kakue-To U3 rojoB OH

cTayl HauOoyiee LHUTHUPYEMBIM B Mupe Ouonorom cpeau smurpantoB u3z CCCP
(Poccun). [locneanuit paxt cBUAETEILCTBYET O TOM, YTO MpobIeMaMu abHOreHe3a
B MHUpPE 3aHUMAETCS JOCTATOYHO MAJO JIIOAEH. DTO U 00yCI0BUIO, TO-BUAUMOMY,
CTOJIb AJKHOTAXKHBIN CIIPOC.

B unrtepsbio ¢ mpodeccopom E.B. Kynunsimu ot 2012 r. (puc. 4) MOXHO
HaWTH TIOOOTBITHBIE (DaKTHI [29]:

IIpo¢. E.B. Kyuuu (CIIIA). Hanbo/iee H3BeCTHBIH CORpeMeHHBIH TeoOpeTHK adHoreHeza
H MoJleKyIApHoi 3romonHH (Lenta.ru, 2012)

Terepp caMo€ HHTEPECHOE - KAK OT 3TOT0 IMepeHTH, COOCTBEHHO, K BO3HHKHOBEHHIO
TEHETHYECKOT0 Kofia? MHOTHE, H Mbl B TOM YHCIJIE, MBITAJHCh CTPOHTh HEKHE CXEMBI TOTO, KaK
5TO MOIJIO NMPOH30HTH. OHH MOZIPa3yMEBAIOT CYIECTBOBAHHE HEKOT'O GONBLLIOro
PHK-¢depmeHTa, KOTOPBII B KaKOH-TO MOMEHT ITEPEKITIOYAETCs Ha CHHTe3 0elka, a HEKOTopbIe
npyrue PHK cTaHOBATCA MaTpHuHbIMH PHK.

Hu oziHa H3 STHX MoJieNeii He KaKeTcs MHe yoenHTebHOH. Mbl 3HaeM, 4TO CHHTe3 GeNlka KaK-To
BO3HHK, HO YO€IHTeNbHOH I10CIe[OBAaTEIbHOCTH TAlloB Y HAac HET.

B cBsA3H ¢ 3THM, KOHEYHO, BO3HHKAIOT HIEH, K KOTOPBIM 51, HAIIPHMED, BBIHYKIIE€H OTHOCHTLCA
CEPLE3HO. MneH o ToM, 4TO AOCTaTOUHO CJIOKHbIE CHCTEMBI (pa?yMCC’I‘CiI, HE BCE 3JIEMEHTDBI

cpasy) MOLIIH BO3HHKHYTb CYTI'y0O0 CIIy4aiiHo.

TIpom3omino 370, 3aMeThTE, HIIb OAHAKABI - BCS KIIETOUHAsA KH3Hb HMEET HMEHHO €JHHOE
TIPOHCXOMIEHHE, H B 0COOEHHOCTH IreHeTHYECKHIT KOl H cHeTeMa TpaHC LM, Kora Mbl 3HaeM,
YTO HEYTO HMEET €JHHOE IPOHCXOKIEHHE, TO, ECTECTBEHHO, OTKPHIBAETCA OKHO /A1 00JbLIOH
POJH ciy4aiiHocTH. Bo3HHKII0 H Bo3HHKII0. TTo6eaHTeneii He CyIAT

Pucynok 4. CkpuHIIOT ¢ onyOJuKoBaHHOTO B VHTepHeTe HMHTEpBBIO ¢ mpodeccopoM
E.B. Kynunbsim ot 2012 r. [29]. MaTepuai CBUAETENbCTBYET, UTO MOCIE 3aHATHS a0HOT€HE30M B
T€YeHHEe MUHUMYM YE€TBEPTH BEKa HACTYMAeT MOCIEHHsS CTaaus MyIpocTu: <« 3Haio, 4To
HUYETO HE 3HAION.

«Mbl 3HaeM, 4YTO CHUHTE3 OeJKa Kak-TO BO3HUK, HO YyOeIuTeIbHOU
IIOCJIEA0BATEIBHOCTH JTAIIOB Y HAC HET. B CBA3M € 3TUM... BOSHUKAIOT UIEU O TOM,
YTO JOCTATOYHO CJIIOXHBIE CHUCTEMBI (pa3yMeeTcs, HE BCE JIEMEHTHI Cpa3zy) MOIIIA
BO3HUKHYTh CYry0o0 ciyd4aitHo... Bo3nukio u Bo3nukio. [lo6eaureneit He cynsam.
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XapakTepHO Ha3BaHUE CTaTbU 3TOro aBTopa: «buosormyeckas Mojelnb
bosbiioro B3peiBa 1711 OCHOBHOTO mepexoda K ABOJIOLIUW» [28], a Takxke €ro
HenaBHel (2011) nporpammHoii MoHOTpaduu: «Jloruka manca: mpupojia U UCTOK
ounosiorudyeckor IBosmonuny [27]. VIHBIMU ciioBamu, mociie Topsiaka 25-TH JieT
UCCIIeIOBaHU B o0nacTu abuoreHe3a HeiHe npodeccop E.A. KyHuH npuxomut
BBIBO/Y, YTO HMYETO HE M3BECTHO M HEMOHITHO, W YTO CIIOKHBIC OMOJIOTHYECKHE
CUCTEMbl B KOHEYHOM CYETE BO3HUKIU CIy4allHO (KaK — HEBEJAOMO), MyTeM
KaKUX-TO, BUAUMO, «bobirx CaMOB3PBIBOBY.

Bmecrte ¢ Tem 3TOT aBTOp BecbMa Tropsiu0 KPUTHUKYET Teopuro PazymHOro
3ambiciia U HAXOJUT HEMAJIO Pa3HBIX CIOB B ajpec KpeanuonusMma («4Yro kacaetcs
KpEaIMOHUCTOB, TO OHHU JIFOJIM XUTPBIE, JIOBKHE, HO TIIyIBIE...») [29].

CTONKHYBIIMCh € TE€MH K€ cambiMH mpoOnemamu, uro u E.B. Kynwus,
npodeccop un Kenbon, HampoTus, ctai B 1980-x rr. ctopoHHUKOM Pa3zymHoro
3ambicna. imenno B ToT nepuon, korna E.B. KyHrnH 1 HaunHan cBOM U3BICKAHUS B
obOyacTu abuoreHe3a TEeHOMOB (3TH W3bICKaHUS CBOJSATCS, Kak IMPaBUIIO, K
cpaBHeHHMIO TmocinenoBatenbHocTed  JIHK s pa3HeIX  opraHu3sMoB IO
reHeTHYeCKUM ©0a3zaM ¢ TOCJIEAYIONIMM KOMIIBIOTEPHBIM  MOJECIIMPOBAHUEM
«CXOJICTBO — pa3JInuuey).

be3ycnoBHO, mpuMepsl MyOJUKYIONIUXCS UCCea0oBaTeNel NoJ00HOTO poa,
coueTarolux B cebe, MOpoi, HECoueTaeMOe, MOXKHO MPOJOJLKUTh. 31€Ch ObLIU
Ha3BaHbl HaUOOJIee KPYHbIE U U3BECTHBIE HAM UMEHA.

4. Kak 00xoasT npo0siemMy Hepa3pelmnMOoOCTH a0MOreHe3a TeOPEeTUKHU
JAPBUHHUCTCKOI (HEOJAPBUHHUCTCKOI) 0MOJI0rH4eCKOM IBOJIIOIUN

Taxum 06pa3oM BUIHO, YTO UMEIOTCSI HEpA3pEIIUMbIE HAyYHbIE TPOOIEMBI
abuoreHesa, KOTOpPbIE CBA3aHbI C HEBO3MOXHOCTBIO OOBSCHEHUS Psijia KIFOUYEBbIX
MOMEHTOB Ha OCHOBE UMEIOIIMUXCS B HALIEH BCEJIEHHOW 3aKOHOB MPUPO/IbI
(mogpoOHee HuXKe). DTOT MOMEHT B HAy4YHOM, 00pa30BaTEIbHON U
MyOJIMIIUCTUYECKON JTUTEepaType Mo npodieMamM MaKpOIBOJIOIUU 00XOST,
JeKJIapupys, 4To abuoreHe3 — COBEPIIEHHO WHAas MpobiieMa, U YTO ee He
00s13aTeIbHO pacCMaTPUBATh TEM, KTO 3aHUMAETCsI IOMCKOM MEXaHU3MOB
sBOOIMH. OAWH U3 POCCUUCKUX TPUMEPOB — U3BECTHBIN B IHTEpHETE TpaKTaT
«/loka3zaTenbcTBa 3BOIOLMKY TPYIIIBI ABTOPOB (ATEUCTHI U TEOIBOIIOLMOHUCTBI) C
caiita «IIpobsemMbl 3BoJIOLIMKY [6], B KOTOPOM BO BBEICHUH Cpa3y K€ JIeTaeTcs
COOTBETCTBYIOIIAsi OTOBOPKA:
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«CrnenyeTr Takxke MOMHUTh, YTO Mbl CE€AYac TOBOPUM O JOKAa3aTelIbCTBAX
HBOJIIOIMU, & HE O MPOUCXOXKIECHUU KU3HU. ITO — OTHEIbHAs Tema, KOTOPOU
MOCBSIIEHBI IPYTUE padOTh».

OngHako 3TH  «OTHENbHbIE paboThl» [7] HHUKaKMX JOKa3aTelbCTB,
CBUCTEILCTBYIOIUX O MPEOAOJCHHH Oapbepa HEBO3MOXXHOCTHM abHMOreHes3a B
Halleil BCEJIEHHOM, HE TPEIOCTABIISIOT.

PaccMoTpuM riaBHyr0, Ha Haml B3IV, HAy4yHYIO MpoOjeMy Hu3 o0yacTu
MOJIEKYJIIPHOI OMOJIOTUH, KOTOpask U CTaBUT YKa3aHHbBINA Oapbep HEBO3MOMXKHOCTH.

5. OcHoBHas npod.ieMa adUOreHe3a — HEBO3MOKHOCTh CylIeCTBOBAHMS
JAHK- nin PHK-MaTpun B yCJI0BHSIX peajibHOI0 MeTad0JIM3Ma U pPeajibHOM
OKpY:xamel cpeabl 0e3 cucTeM 3alMTHI ¥ NOYMHKH (penapanyn)

Hanee B o0030pe OBbLT HCIONB30BAaH Psij CHELUATBHBIX HCTOYHUKOB IIO
npobnemam noBpexaenus JJHK (PHK) u ux penapauuu (x npumepy, [30-35]). Ho
B TOpUHIUIIE OTOT  MaTepual —  «CTaHIAPTHBIN»  UIA  CIEIUAINCTa
COOTBETCTBYIOLLIEIO MpOo(uis; MNpeICTaBICHHbIE HIDKE JaHHble 00 OCHOBax
NOBPEXACHUS W penapalydyd HYKJIEHHOBBIX MATpPHUI] MOTYT CUMTAThCsl Kak Obl
«y4€OHBIM 11ocoOuem». PsJ1 OCHOBHBIX MOJIOKEHUH ObLT IPUBEICH TAKXKE B HALLIEM
OoJiee panneM o63ope [36].

5.1. JHK u PHK B peanbHBIX YCIOBHSX Halled >KU3HU IOJABEPrarOTCs
HEIPEPHIBHBIM aTakaM U KXyl MHHYTY MPETEpPHEBAIOT MHOTHE MOBPEKICHUS
CBOEU CTPYKTYPBI

Kaxnyto MUHYTY B KaXXI0W KJETKe opraHuzMa mnpoucxomut Oosee 100
noBpexaeHnid u HapyumeHnud crpykrypsl JIHK. CormacHo cOOTBETCTBYIOIIMM
OLICHKaM — He MeHee 70 MWUIMOHOB MOTEHUMAJIBHBIX NOBPEXKICHNN B KIIETKE 3a
rog. Bce ux Hajmo WCOpaBisATh, WHAYE MOJHOCTHIO HAPYIIUTCS METa0O0IU3M
(reHOMa M KJIETKHM B 1I€JIOM) U TIPOU30MIET MaccoBasi THOENb KJIETOK (a, 3aTeM, U
opranu3ma). Xotsa Hekue runoretudeckue npoto-marpuubl (IHK wim PHK) u
JOJKHBI OBLTM MMETh alpHOpH MEHEE CIOXKHBIA METa0OJu3M, TEM HE MEHee
NOBPEXACHUA WX  SBISUINCH  HEOTBpaTUMBbIMH. IlepeueHbp  HeM30EKHBIX
MOBPEXJIEHUN (HapyIIEHUI) CTPYKTYPbl HYKJIEUHOBBIX KHCJIOT CIETYOUINN:

TepmoanHamuueckue (PIYKTYALHU CTPYKTYPbI MOJIEKYJIBI.

OxkucauTe/bHbIe MOBPEXKIAEHHUA: OT MeTadoyiM3Ma JIIo00ro TUma, B TOM
quCclie aHadPOOHOT0, TIOCKOJIBKY JI000€ MUTaHUE — ITO Iepeada MIEKTPOHOB IO
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM Lienu. Bo3HukaroT B ToM unciie pa3psiBsl [JHK
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u PHK, a taxoke paznuunbie Monu(UKaIMU OCHOBAaHUM HYKJIEUHOBBIX KUCIIOT, YTO
JieJIaeT HEeBO3MOKHBIM CUMTBhIBAaHUE ¢ HUX WH(OpMALINK U TIP.
Y®-noBpexaeHusas. YO cBET NPUBOAUT K TMOSBICHUIO CIIMBOK MEXKIY

HYKJIIEOTHIaMU M OelkaMH (MMEHHO J3TUM U OOBICHSAETCA CTEpUIM3YIOLIEe
CBOMCTBO eCTKOTO YD NPUMEHUTENBHO K OAKTEpUsIM U BUPYCaM).
Paguanmonnbie noppexaenus. PaspeiBel, cummBku [HK (PHK) moryr

WHIYLIUPOBATHCA U MPU BO3ACHCTBUU €CTECTBEHHOIO PAAUAIIMOHHOIO (pOHA 3eMin
HO OCOOEHHO — KOCMHYECKOI'O H3JIY4YeHMs, KOTOPO€ C HEU30EeKHOCTHIO ObLIO
BECbMa MHTEHCUBHBIM Ha Mpa-3eMJie, JUIIEHHON aTMoc(epsbl.

XHUMHYeCKHe NMOBpekaeHNA. XUMUUECKAE BO3JICHCTBUS PA3IIMYHOTO poJia

TaKX€ HEOTBPATUMO MOBPEKIAIOT CTPYKTYPY HYKJIEMHOBBIX MaTpPHII.
OlnieHeHO, YTO MOJl BJMSHUEM YKa3aHHBIX areHTOB OOBIICHHOW >KM3HU Ha
HAIlIEW TUIAaHETE€ B KaXKJIOW KJIETKE BBICHIMX OPreHU3MOB MOTEHIIMAJIBHO MOMKET
oOpazoBaThcs 10° noBpexaenuid JIHK B teuenune omnoro aus. M ecinu Obl Takue
NOBPEXJIEHU (PUKCUPOBAIIMCH, TO KU3Hb Ha 3emMJiie Obuta Obl, ICHO, HEBO3MOXKHA,
TaK Kak TeHOM MOoJABEprajcsi Obl 0YeHb OBICTpOMY paspyiieHuto. [loatomy renom
J1000T0 KMBOTO OpraHu3Ma 3amuieH dPQPEeKTUBHBIMU U CIIOKHBIMU CUCTEMaMU
3amuThl oT noBpexaeHuil JJHK (anTtnokcumanTel), penapanuu (MIOYUHKH) TaKUX
MOBPEXKICHUA M MEXaHM3MaMH SJIMMUHAIIMM BCE € BO3HUKIIMX HApYyIIECHUN
ctpykrypsl JJHK BmecTe ¢ HecymuMu uX KieTKamu (amonTo3 U T.IL.; CUCTEMa
UMMyHUTETa). B pesynbpTaTe, M0 OLIEHKaM, KOJWYECTBO MOBPEKICHUN TIeHOMa
camKaercs ¢ 10° MOTeHIMATBHO BO3MOKHBIX 10 OHOTO HA KICTKY B ICHb.

Hama >xu3up oOyclioBlieHA B MEPBYIO OYEpelb TEM, YTO OCOOO0 MOIIHAS
cucreMa «IrnodynHkn» — penapauu JJHK nocTosHHO OTCleXUBAaeT U yCTpaHseT
MOBPEXKAECHUA ATOW MaTpuyHOM Mojekyibl. Penapanusa JIHK — ocHoBHOE 1o
3 PeKTUBHOCTH 3BEHO yKa3aHHOU BBIIIIC CHUCTEMBI
3aIlMThl/penapalru/3IMMUHALMN TOBPEXKICHU TeHOMA.

Uro xe kacaercs penapauuu nospexiaenit PHK, To Ttyr curyanus
3HAYUTEJIBHO XYXk€, IMOCKOJIbKY HMEIOTCS TOJBKO OTAECIbHBIE IYTH TMOYUHKH
JTAaHHOM HyKJIEeMHOBOM KUCHIOTHI [37—40]. Penapanus qis PHK, ckaxem Tak, MeHee
«xapakrepHay, yeMm i JIHK. JlenicrBurensno, PHK moxHO BOCcTaHOBUTH 1O
nepBuyHoM crpykrype JAHK-marpuipl, mocnenHioow ke BOCCTaHOBUTH MOXKHO
WCKIIIOUUTETFHO, TaK CKa3aTh, HA OCHOBE CaMoii ceOsl.

Orcroa crieayeT 3HA4YMTENbHO MEHbIIass BeposTHOCTh Mupa PHK mo
cpaBHennto ¢ mupoMm JIHK. Cucremsl 3ammrsl u nounankn PHK-marpui He Moryr
WJITU HU B KAKOE CpaBHEHUE ¢ TakoBbIMU cucteMamu 1is JJHK [30, 36].

5.2. Mexanusmsl penapanuu JJHK-maTpuig
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[IpencraBum cebe, 4To mpou3oIIea pa3psiB OAHON U3 AByX crnupanend JJTHK
(OTHOHUTEBOM Pa3phIB) WIM Pa3pbiB 00€UX CIHpaJied B OJHOM CailTe (JBOMHOM
pa3peiB). IIpencraBuM cebOe OKHUCICHHBbIE WIM XUMHUYECKU MOAUGPUIIMPOBAHHBIC
ocHoBaHusa JIHK, koTopsie MOTYT SIBIATBHCS HEMPEOIOTUMBIM IMPEMSITCTBUEM IS
permKanuu WM TpaHckpunuuu. IIpencraBum uHAynupoBaHHbIE Y dD-CBETOM
KoBajieHTHble cimBKU BHyTpu Mmojekynsl JIHK (PHK) unu mexny OmmxHuM
O€JIKOM U HYKJIEMHOBOU KucnoTou. U T.1.

Bce Takoe mranosenHo nemaer JHK-marpumy HenpurogHoW B KayecTBe
UCTOYHHUKA TeHeTudYeckoll uHdopmanmuu. Eciam He MNOYMHUTHL Ha3BaHHbBIE
MOBPEXJICHUS, TO CIYCTS CUUTAaHHbIE MHUHYTBHI B MPUCYTCTBUHM Kucjopoaa (u
CIIYCTSI IOCTATOYHO KOPOTKOE BpeMsi JJaKe MPU €ro OTCYTCTBUM) HE OyeT UMEThCS
u aByx oauHakoBbix MoJiekyn JIHK. [loHaTHO, 4TO B MOAOOHON CUTyalliu HU O
kakoi «dBomonuny JIHK B mmane ee ycnoxuenust [7, 27-29] roBoputh Oyner
Helb3d. «OBONIOLUSA» CBEAETCS K MOBPEXACHUI0 M perpeccy. B kauecTtBe
HarJISiAHOTO CpPaBHEHUS MPENCTaBUM ceOe padoTaromuii MOTOp aBTOMOOWIIS, K
KOTOPOMY HE UMEET JI0CTyIla HUKAaKOW aBTrociecapb. OUEeBUAHO, UTO CIYCTS BPEMs
MOTOpP HEU30EKHO UCTIOPTUTCS U 3arJIOXHET.

QOYHKIHIO «aBTOCIECAPs» B KIETKAaX BCEX KUBBIX OPTaHU3MOB BBIIOJIHSIIOT
0enku 1 (pepMeHTHI penapaiuu (B OCHOBHOM, Kak cka3zaHo, JIHK). Ouu nomxHsbI:

° Pacnio3nate nmoBpexacHue.

o [IpucoeMHUTh K HEMY COOTBETCTBYIOIIHMI (PEPMEHT.

o OOpatuth, UCTIPaBUTH MO0 BBIPE3aTh TOBPEKICHNUE.

o 3anenarb Opellb KOMIUIEMEHTapHO B cliyyae IABYHUTEBOM MaTpPHIIbI
WM XOTh KaK-HUOY/b B CIIy4ae OJJHOHUTEBOM.

o [locne okoH4YaHMS SKCTpeHHOW (a3pl penapanru —HUCIPaBUTh

HEMUHYEMO BKpaBIIUECS OMIMOKHM (IIJI1 TPOILIECCOB JTHO0OW TOYHOCTH B HAIIUX
peaNbHBIX YCIOBUSAX MOJHOM 0€301MO0YHOCTH — HE ObIBAET).
B mpoueccax penaparuu JIHK npunumaror ydactue cOTHU O€IKOB H

(GepMEHTOB, M MPAKTUYECKH OTCYTCTBYIOT OPTaHU3Mbl, y KOTOpPBIX OBl 3TH
CUCTEMBI SIBISUINCh MEHEE CIIOKHBIMM, 4YeM Yy JApyrux. Hukakas creneHb
OpraHM3aliyd C YPOBHEM CIIOKHOCTHM pernapaunu He cBa3aHa: penapauusa JHK y
OakTepuil HUYYTh HE MEHEeEe KOMIUIEKCHA, YEM y MIIEKONUTAIOUIUX (BUPYCHI Ke
OOBIYHO MCHOJB3YIOT CUCTEMY perapaluu KIETKU-X035MHa (MHOT/Ia BUPYChl CaMu
KOJUPYIOT OJWH-ABa OejlKa penaparuu), ©MeHHO modtomy BupycHas JIHK wmu
PHK oTHOCHTENBHO HEOTO CYIIECTBYET BHE opranusma) [31, 41].
N3BecTen psin HeoOXoauMbIX TyTen penaparuu JTHK:

° doTOpeaKTUBAIIHS;
o HcnpapieHue alKuIMpoOBaHHBIX OCHOBAHUM;
o «CBepxObIcTpast pemnapaius» (CHIMBKAa OJHOHHUTEBBIX Pa3pbhIBOB

HYKJIEMHOBBIX MATPHUII JIUTA3aMHu);
29



o OKCUM3UOHHAsg  penapauus (OCHOBAaHMM W HYKJIEOTHOB) —
BBIPE3AHUE «HENMPABUIBHOT0» U 3aIIMBAHHUE «IIPABUIIBHBIM).

° Penapanus nsyHuteBbix pa3pbioB JIHK:

a) [Tyrem romonornyHoi pekoMOnHanuu (OaKTepun);

6) HeromonoruyHoro BOCCOeTMHEHHS KOHIIOB (3YKapHOTHI);

Mismatch penapanusi HeCltapeHHBIX OCHOBAHUM;

SOS-penaparusi;

PennukatuBHas penapanus;

o [TocTpennukaTuBHas (PEKOMOMHAIIMOHHAS) peraparusi.

B mpunmnumne, pyOpukamuioo myTed penapariyd M0 WHBIM Ka4eCTBEHHBIM

KPUTEPHUSM MOKHO MPOJOKUTh, HO U TaK SICHO, YTO 3THU CUCTEMBbI YpE3BhIYANHO
CIIOXHBI ¥ KOMIUIEKCHBI. HacyuThIBaIOT, Kak CKa3aHO, COTHU CJIOXHBIX,
cnenuuyHpix OenkoB U (depmeHtoB. [IpuyeM Bce cHUCTEMBI penapaiuu
HYKJICMHOBBIX MaTpull OOsi3aHbl OBITh B HaJIMYME, WHAY€ TOT WJIA WHOW THII
MOBPEXCHUS OKAXETCSd HEYCTPAHCHHBIM, M T€HHAas MaTpuIla PaHO WM TMO3HO
MepecTaHeT ObITh TAKOBOM.

6. Penapauns nmepBuunbix mMarpun HK (PHK) na npa-3emie (nam
HHOM Mpa-mjiaHeTe BCeJeHHOH) — mpoOjema MioHxray3ena. Jta mpoodJjema
nesiaeT abMoreHe3 HEBO3MOKHBIM C HAYYHBIX NMO3WIUI

Nrak, JHK nnn PHK-Matpuiibl He MOTYT CyIIECTBOBATh U MOAJIEPKUBATHCS
6e3 crnoxxHbIx O0enkoB U pepmentoB. Ho Oenku u pepMeHTHI HE CIIOCOOHBI caMu
cebsi KOAMpPOBaTh W TOSBIAThCA paHee maTpuil. CuHTE3 OelKkoB M (EepMEHTOB
kogupyer renomoM — JIHK unu PHK (PHK — HbIHE y HEKOTOPBIX MPOCTHIX
BUpycoB). 1 — Huuem Ooree.

Kak Morim mnosiBUTbCS U «3BOJIIOLIMOHUPOBATEY C YCIOKHEHHEM MATPHUIbI
JJHK (PHK) mpu OTCyTCTBUU CIOXXHBIX OEJIKOB M Jake (PEpPMEHTOB XOTS Obl
penapanuu? OTKy/a MOTJIM MOSIBUTHCS 3TH CIOXKHBIE O€IKU U (PepMEHTHI TaM, I/1e
He ObuT0 yKe aoctatouHo cinoxkubix JJHK wam PHK-marpun, ux xoaupyrommx?
OnHo 6€3 Ipyroro CyIecTBOBaTh HE MOXKET, IPUUEM U3BECTHBIE HbIHE KOMILJIEKCHI
OeJIKOB M (PEpMEHTOB penapalyu sIBISIOTCA NPAKTUUECKH HeynpoujaemMviMu.

[Ipuxomautcss mpeamnosaraTb COBEPUIEHHO HEBEPOSATHOE: YTO CIIOKHEWIINE
Oenku 1 (epMEeHThl BO3HUKIA camMH co00il. Ho 3BONOLIMOHKMPOBATE U3 MPOCTOTO
OHH, SICHO, HE MOIJIY, MMOCKOJbKY Y HUX HeT ¢yHkumii B orcyrcTBuu JJHK u PHK.
Her cMmbIciia na)e BBICUUTHIBATH BEPOSITHOCTh «CIYYaHHOTO M Cpa3y» NOSBICHUS
CJIOXKHBIX U (DYHKIIMOHAIBHBIX O€IKOB U (hePMEHTOB MACCOW B JECITKA — COTHU
KWIOJAJIbTOH (IAJIbTOH < YIJIepOHAs €AMHUIA).

Hens0exxHOCTh 00HOBpemenHo20 TIOSIBIIEHUS M HYKJIEWHOBBIX MaTpUll, U
CIIOXKHBIX OEJIKOB, MOJJIEPKUBAIOUIUX HMX CTPYKTYpy, 3TO THUIWYHas mpodriema
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Mionxray3eHa, BBITACKMBAIOMIETO CceOsi 3a BOJOCHI M3 OosoTa (puc. 5). 10 —
abcypaHas ¥ HeHayyHas mnpoOsieMa 3amMKHyToro kpyra. Iloatomy abuorenes B
HaIleil BCEJICHHOW U MPU «HAIUX» 3aKOHAX MPUPOJIbI HEBO3MOXKEH anpuopu. Eciu
CTOSITh Ha HAYYHBIX MO3UIMAX (KOTJa HET MECTa arHOCTUILIU3MY ), TO TOJIBKO HEKUN
Paszymubiii  3ambicen, TBopenr Mor co3gate oaHoBpemeHHo u JHK (PHK)

/_......._.\\N

JHK- wom beskn,
PHK-maTpuna PepMeHTHI

Pucynok 5. Hepemaemas mnpoGnema abuorenesza: 3amkHyThlid kpyr. JHK wmu PHK
MaTpHUIBl HE MOTYT CYIIECTBOBATh 0€3 CIIOKHEHIIMX OeNKoB M (epMEHTOB MX perapanuu, a
NOCJIeAHNE HE MOT'YT KoaupoBarbcst HuueM uHbiM, kpome kak JJHK (wim PHK). Pemenune stoit
poOJIeMbl — CpPOJIHU BBITACKMBAaHUIO OapoHOM MIOHXTay3eHOM camMoro ce0si 3a BOJIOCHI W3
Oonora.

7. Kak oroOpakaercssi a0uoreHerudeckasi mnpodJjemMa penapanumn
NepBUYHBIX MaTpul («mpodjema MioHXray3eHa») B  KpeallHOHHOI
JuTepaType

[TomuMoO Hac M 3amafHBIX KPEalMOHHUCTOB [42] HA HEPEIAeMOCTh 3araJKu
pemapanuy TepBOMATpUll OOpaTWUIM BHUMAaHME W HEKOTOpPbIE POCCUMCKHUE
ucciaenoparenu. B wawane 2000-x rr. Beimen 0030p K. BuonoBana wu
A. JlucoBckoro  «IIpoGmembl  abuoreHesa Kak KIOY K  TOHHUMaHUIO
HECOCTOSITCIbHOCTH JBOJIOIIMOHHON THnoTe3b» [43]. Tam Obumm ciemyromue
CTPOKHU:

«..nH(poOpMaIms, 3amnucaHHas B HYKJIECHHOBBIX KHUCJIOTaX, B OTCYTCTBHE
(hepMEeHTaTUBHBIX CUCTEM pelapaluu JAereHepupoBaia Obl 32 HECKOJIBKO IMKJIOB
YABOCHUS — 3a CUET OIMOOK KOMUPOBAHHWSA, a TAKXKE 3a CUYET CIOHTAaHHOTO
OTIIETUICHUS] MyPUHOBBIX OCHOBAaHUM (JAEMypUHM3ALMM AJ€HUHA M TYaHO3WHA),
JIe3aMUHUPOBAHUS aJICHUHA U [UTO3WHA, 00pa30BaHKE IIUTO3MHOBBIX TUMEPOB 0T
BO3AeUCTBUEM YD U T.11.».
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Ho eme panbsme, B 1999 r., aHamoruuHbie MbICIM BbICKA3bIBaJl HBIHE
nokouHbd Tpodeccop, reHeTuk A.Il. Axudrer (B To Bpemss MOI'en PAH),
KOTOPBIM M omyOJMKOBalI UX B 10OMIeiHOM HOMepe kypHaia PAH (myGiaukaruu
0e3 peleH3UupOBaHMsI) B CTaTh€ IOJI Ha3BaHUEM «AHTPOMHBIA TPUHIUI B
owonornn u paguodOuonorun» [44]. Ilo moOBOAY HEBO3MOKHOCTH abuoOTreHe3a
npocdeccop A.Il. AkudreB nucan cienyroiee:

«be3 pemapanun JIHK He morma Obl «BBDKHTBY» B YCIOBHSIX HEPBHUYHOIO
OyJbOHA, MOCKOJIbKY TOT/la HE CYIEeCTBOBaja armocdepa U 3emiisi HaxoAuiach
MO/ MOIIHBIM BO3JCHCTBUEM KOCMHUYECKOIO H3Iy4YEHUS U YIbTPaPHUOIETOBBIX
aydeit Comuua. OgHaKoO CTOJIb CIOKHBIM MEXaHW3M, Kak penapaius, He MOXKET
CYILIECTBOBATh BHE KJIETKH, TOUHEE 0€3 KJIETKH. ... DTO MOXKET 03HayaTh TOJIBKO
OJIHO: KJIETKA U U3Hb BOSHUKIIU OJTHOBPEMEHHOM.

«DyHrameHTanpHble cBOMCTBAa Marepud, a B caydae JIHK — xuBon
MaTepHUH, €CTh Pe3yJbTaT HE 3BOJIOLMH, a TBopeHus. OTcroAa ClenyeT TakkKe U
3aKJIIOYEHUE O TOM, YTO COBPEMEHHBIE 3aKOHBI MAaTEpUAJIBLHOTO MHUpa — 3TO
3aKOHBI COXPaHEHUs, a HE COTBOPEHHUS. SIpKUM MPUMEPOM TaKUX 3aKOHOB CITYKHUT
penapanus JJTHK».

Takum o00pa3oM, MOXXHO CKa3aTh, 4YTO «HUJEH BHUTAIOT B BO3IYyXEM,.
OnHako — He JUIS BCceX UCCIeI0BaTEICH.

8. Kak oro0Opakaercss aOuoreHeruyeckasi mnpodJjemMa penapauuu
nepBuYHbIX MarTpul («mpodaema MioHXray3eHa») B IBOJIOLHMOHHOMN
JuTeparype

CoOcTBeHHO TOBOpPS, OOBIUHO TOUYTH HUKaK. Hu B omHOW U3 cTareit
akanemuka A.C. Cnupuna, nocssieHHbIx cBorictBaM PHK u nepsuunomy «PHK-
MUpY» HaMHU HE HaWJIEHO HE TOJIbKO pa30dopa AaHHOW MpoOJieMbl, HO Jaxe
TepMUHa «pemnapauus» [24, 25]. He HaxoauTcst 3TOT TEpMUH (CJIOBO) U B HEAABHUX
OOILIUPHBIX HBOJIIOIMOHHBIX 0030pax Mo aduoreHe3y (cMm., K mnpumepy, [45]
ooreMom B 81 cTpanuiy). M Tak, MO HamMM OILIEHKaM, IOYTH BO BCEH
HBOJIIOLIMOHHON JuTeparype no aduoreHesy. «IIpobirema MioHxray3eHa» Tam He
paccmaTpuBaeTcss HUKAK. KOHEYHO, MOJHOCTBIO BO3HMUKHOBEHHE W 3BOJIIOLUIO
cucreM penapauuu JIHK o6oiitu He ymaercs, B pe3yjbTaTe 4YEro HMMEIOTCS
OTIEJbHBIE  MyOJIMKAlMM, B KOTOPBIX MBITAIOTCA CMOJEIHUPOBATH  WIH
TEOPETUUYECKH, WIH JaKe IKCIIEPUMEHTAJIBLHO 3TOT Mpolecc 00 ero 3BeHbs [45—
50] (aBTOp HacTosIIero 0030pa crapaeTcsi coOupaTh MOAO0OHbIE UCTOUHUKH). ECTh
JaHHble W O crnocoObHoctu pubo3umoB (oTkpeiTas B 1980-x rr. PHK ¢
CaMOPEIUTUIUPYIOIIUMHUCS CBOMCTBAMU) OCYLIECTBIIATh HEKOTOPHIE, KaK MPABHIIO,

MpPOCTEHIINE TMPOUECCHl TMOYMHKU (MPEUMYILIECTBEHHO MPOCTOE JIUTa3HOE
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COEIMHEHUE pa3pbiBa JMOO HEKUE (DYHKIIMU TOCJIEe CHHTE3a pudo3MMa 0COOO0H,
BeCbMa CJIOKHOM CTpyKTYpsI [41, 50-53]).

He kaxerca ymecTHbIM mMOApPOOHO pa3OupaTh IUTUPOBAHHBIC BHIIIE
crienuanbHbie uccienoBanus. [lepedncinnm ToIbKO NPUYUHBI, IO KOTOPHIM OHU HE
MOTYT SIBIIAITHCSL JIOKQ3aTEJIbCTBAMH PEAJbHOCTH a0UOreHe3a HYKJICHMHOBBIX
MaTpHI] B OTCYTCTBUH CJIOKHOTO KOMITJIEKCA PENapaTHBHBIX OCIKOB B ()EPMEHTOB:

a) B oueHb crnenuanbHBIX MOJENBHBIX YCIOBHUSIX MPOJEMOHCTPUPOBAHBI
TOJBKO OT/ACJbHBIE M HE TJIABHBIC 3BEHbSI PENapaTUBHBIX IPOILIECCOB, KOTOPHIC
MOT'YT OCYIIECTBIIAThCS pubozumamu [41, 47, 52, 53] win MHBIMU HEOCIKOBBIMU
MoniekynamMu  (pumaBuH  [49]).  VYuuTbiBas ~ HEYNpOUIAEMYI0  CIOKHOCTH
penapaTuBHOTO KOMIUIEKCa, HEOOXOIUMYIO JUIsl CYIIECTBOBAHMS B HaIlleM MUE,
HEKHE OTJEIbHbIE MOJEKYJSIPHbIE MOJIEId MOJ00HOTO poja SBISIOTCS IO
UJICOJIOTUM U HAYYHOW 3HAUYMMOCTH HUYEM HHBIM, KaK MOJU(PUIIMPOBAHHBIMHU Ha
COBpeMEHHbIM Jax onblTaMu OmnapuHa win  Mmmepa-lOpu.  Tonbko —
npuMeHnTenbHO K penapanuu PHK nimm [THK.

0) B 0030pax m paboTtax 1O TONBITKAM H3YYEHHS DBOJIOIHH CHCTEM
penapanuu JIHK (PHK) co6ctBenHO nipo0aeMbl abnoreHesa (BO3HUKHOBEHUS ATHX
cUCTeM) OOBIYHO W He paccmartpuBatorca [45, 46, 50]. ['maBHbIi moaxom —
CpaBHEHHE JJIEMEHTOB YKa3aHHOTO Tpoliecca CPeAu Pa3iUyHBbIX HApCTB KUBOTO
MUpa C TOCIHEAYIOIMM aHaJIu30M, KakoW >K€ M3 pernapaTUBHBIX MPOIECCOB
«3apoAWIICS» TEpPBBIM  (IMOCKOJIBKY OakTepuu, apxeu ¢ DJYKapuoThl, IO
HBOJIIOIIMOHHBIM MPECTABICHUSM, TTOSIBWINCH C T€OJIOTUYECKUMU MPOMEXKYTKaMU
Bpemenu [5, 7, 41, 50]). Ho Hudyero He mosydaeTcs: BCE OCHOBHBIC MPOIIECCHI
penapanuy 0OHapY>KUBAIOTCA B KJIETKaX BCEX IAPCTB KMBOTO MUPA, U HUKAKOTO
«YTPOILEHUs» HAWTU HUTJAEC HE yAaeTcs (4TO M MOHSATHO — (DU3UKO-XHUMHUYECKUE
YCJIOBUS M MOBPEKIAIONINE areHThI JJIsI BCEX OJHHU U TE 5K€; CM. BbILIE MOJIpa3iel
5.1). TloaToMy B OOBEMHBIX MHUPOBBIX MOHOrpausiX MO aOMOreHe3y JenaeTcs
BBIBOJI, YTO «OCHOBHbIE mpouecchl penapanuu JIHK »sBomtonmonuposany,
BEPOSITHO, HE €IMHOXIbI, HE3AaBUCUMO I pasHbix uapcte» [S0]. Kpome Toro,
MOMCK HEKHX «OOIIMX» MOJIEKYJSPHBIX JOMEHOB JUIsl MPEACTABUTENEH pPa3HBIX
(bUIOTeHEeTUYECKUX JIMHUWA C TIOCJEAYIONMM BBIBOJOM O TOM, YTO OJHHU
MPOU3OIILIN OT APYTHX, HE SBISETCS MOJHOCTHIO HAYYHBIM B IUTIaHe BbIBoAa. 00
BCET/1a MOXKHO JONYCTUTh « ENuHbIN nu3aH TBopuay.

Takum o0pa3om, aHaiIM3 YHNOMSHYTBHIX BBIINIE PaOOT MO SBOJIIOIMOHHOMN
T€HETUKE perapaTUBHBIX OCJIKOB HE TMO3BOJISIET YCOMHHUTBCS B ITUTUPOBAHHOM
BbIIIE 3aKiIOYeHUWU reHeTuka mnpodeccopa A.Il AkudbeBa 0 TOM, YTO
HEpa3penmMMOoCTh MPOOJIEMbI penapaluy yKa3blBaeT Ha Hajau4ue TBopIa.
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9. OCHOBHOI1 BBHIBO/: IPH HAYYHO 000CHOBAHHOI HEBO3MOKHOCTH
a0uoreHne3a MaTepuajJucTHYeCKHe MPeACTABIECHUS 0 «KHAYYHOCTH
AAPBHHUCTCKON (HEOAAPBUHUCTCKOMN) IBOJIIOIMH TEPSIOT CMBICJI

Wtak, abuoreHe3 B Halllel BCEJIICHHOM, PU €€ HEU3MEHHOM B MPOCTPAHCTBE
U BO BPEMEHM COCTAaBE U 3aKOHAX MpUpoAbl (YHU(DOPMHU3M U aKTyaJu3M) —
HeBO3MOXKeH. KakoBa ke Torma IeHa Tak Ha3blBAEMOW «HAYYHOCTH»
MaTE€pUAIMCTHYECKOTO  SBOJIOLMOHW3MA,  KAakoBa  II€HA  MpejiaraeMbIM
TUIIOTETHYECKUM MEXAHU3MaM MaKpO3BOIIOLUN?

Ota 11eHa paBHa HYJII0, TOCKOJIbKY, €CIU MPUXOIUTCS JOMYCKaTh TBOPEHHUE,
TO BO3MOXXHO M BMEIIATEIHCTBO TBOplia B JIIOOON mMporecc MOciae TBOPEHHUS
(pazymeeTcsi, pedb HAET O MaTepUAIUCTUYECKOM Iu1ardopme, HHUKAK He
OCHOBaHHON Ha CBsmeHHOM [lucaHuu, cOrsIacCHO KOTOPOMY TBOPEHHUE «IIO POLY
ux» 3aBepiuiiock B lllectonnes [18, 19]).

[TIo3TOMy MOCTOSIHHBIE CCBUIKM Ha SIKOOBI «HAay4HOCTB» JapBHUHHUCTCKON
(HEOJapBUHUCTCKON) HBOJIIOLMU [0 CPAaBHEHUIO C KPEALUOHU3MOM SIBISIOTCS
3aBeIOMbIM TiepeaepruBanneM. Kpeannonusm (Pazymuslil 3aMbicen) B 3TOM IJIaHE
HUYYTh HE MEHee, a Jaxe Oosiee HaydyeH (IIOCKOJIbKY MMEHHO €ro MO3ULUU 0oJiee
MOJITBEPKJAIOTCS HAYYHO HAa KOCBEHHBIX (PaKTax, 4eM MO3UILIUHU 3BOJIIOLUOHNU3MA).
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XomenkoB A.C.
IMapagokcbl MATEPUATUCTHYECKON ouostorun’

IMapaxokc pasBurus

[Ipexxne  Bcero, HEOOXOAUMO  OTMETHUTh, UYTO  «MBICIUTENCH U
HKCIIEPUMEHTATOPOB, M3yYaBIIUX MPOOJIEMBI PAa3BUTHS, BCETJa BOJTHOBAIH TE KE
BOIIPOCKI, YTO BCTAIOT W CETOAHS: Kak B OTCYTCTBHUE BHJIMMOTO BHEIIHETO
YOpaBJIEHUS BO3MOXEH CTOJb CIIOXKHBIA M 3aKOHOMEPHBIM TMPOIECC, Kak
mopdorenesz?» [1, C.13] — craHoBieHHEe HOBBIX (POPM U CTPYKTYyp B Mpolecce
pPa3BUTHS KUBOTO OopraHu3ma. B wacTHocTH, «ouryieHue riayOoyvaiiiieit 3araaku
OPUPOABI, KOTOPOE OMOJOTUYECKHM MOpQOreHe3 OCTaBIsUl y BCEX Hal HUM
Pa3MBINUIABIINX, BRIPAKEHO B 3HAMEHUTHIX cioBax MMmanyuiia Kanra:

"...IlycTh He MOKaXeTCs CTPAHHBIM, €CJIH sl MO3BOJIIO ce0e CKas3aTh, UTO JieTue
MOHATh 00pa30BaHHE BCEX HEOECHBIX TEI U MPUUYMHY HMX JBIKEHHUH, KOpOue
TOBOpSI, MPOUCXOXKJECHUE BCETO COBPEMEHHOTO YCTPONCTBA MHUPO3JIaHMS, YEM
TOYHO BBISICHUTh HAa OCHOBAaHMM MEXAHUKH BO3HUKHOBEHUE OJHOM TOJBKO
ObUTMHKY WK TyceHutsl " »[ 1, C.13].

JIeCTBUTENBHO, «HA OCHOBAaHWU MEXAHUKH» — TO €CTh MEXAHHCTHYECKOIO
MoAX0J1a — ATy MPOOJIEMYy PEIIUTh Ha CETOIHEIIHUMN JCHb SBHO HEBO3MOXKHO, JTaXKe
€CJIM TPUBJICYH JJII 3TOTO BECh IUIACT COBPEMEHHBIX 3HAHUW O MOJEKYJISIPHOMU
OCHOBE >XM3HU. WM amennsuus K HEHTPabHOW OMOJIOTMYECKOM JIOrME O 3alucH
HacnenacTBeHHo undopmanuu B JJHK, He naer moHMMaHus TOro, KaKk W3 OJHOM
OIUIOIOTBOPEHHOM KJIETKHU PA3BUBACTCS )KUBOM OPTaHU3M.

Bce 310 u npuBeno kK nMpu3HAHUIO B OMOJIOTHMH HAJIMYHUS MapajoKca pa3BUTHSL.
CyTb 3TOro mapajiokca 3akJIF04aeTcsi B TOM, YTO COBPEMEHHOE 3HAHHE O PAHHUX
CTaJAMsIX Pa3BUTHS OpPraHW3Ma HEAOCTATOYHO JUIsi TOTO, YTOOBI MpPEACKa3aTh
cBoiicTBa Oosiee mo3aHuX craauid. HeBo3MokHO, K mpumepy, 3Has Bce 00
AMOpPHOHE KOUIKH, MPEICKa3aTh, UTO Pa3BUBIIEECS U3 3TOr0 SMOpPHOHA KUBOTHOE
Oyner JOOUTH TPEThCS Ha TMEYKE U MYpJbIKaTh, HaXOASICh B OJIArOCTHOM
coctosiHud. [ToaTOMy 3TH KOIIaubu CIIOCOOHOCTH MOTYT BIIOJIHE MOKAa3aThCS HAM
NMapajoKCabHBIMK C TOYKH 3pEHUS] 3HAHUW O ee 3apojspiiie. M HeT HUKakux
OCHOBAHHII TIOJIAraTh, YTO JTOT MApajoKC OyxeT Koraa-mbo paspemen’. He 3ps

7 JlaHHas cTaThCs MPECTaBIIsET COBOI0 COKPAIEHHYIO M1aBy MoHOrpadun aBTopa «Hayka
npotuB MugoB». «benbrit Berep», M.,2015.

¥ Momo6moe ¢bu3nKo-xuMHUeckoe OObsICHEHHEe Mop(doreHesa, Mo cjIOoBaM OPHUTAHCKOTO
Oouoxummuka u rmncuxojora Pymepra Hlennpeiika, «MoeT OBITh TOCTMTHYTO, €cClid OHOJIOT,
KOTOpBIM 3HAeT IOJIHYIO IOciefoBareabHOCTh ocHoBaHuii B JIHK opranmsma u wnmeer
nopoOHOe onHcaHue (U3UKO-XMMHUYECKOIO COCTOSIHHMSI — OIUIOJAOTBOPEHHOTO  sifila U
OKpY’Kalollel cpebl, B KOTOPOHl OHO pa3BUBANOCh, MOXKET HMpedCcKa3amv, OCHOBBIBASCH Ha
(byHIaMEHTaIbHBIX 3aKOHaX (U3UKK (TO €CTh KBAHTOBOW TEOpUU TOJSA, YpPaBHEHUSX
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Beb NpHU HAOMIOJACHUU 3a Pa3BUBAIOUIMMCS >KMBBIM CYIIECTBOM BO3HUKAET
olryleHue yyaa. B aToM mporecce Beiciiee — TO €CTh CBOWCTBAa OpraHU3Ma B €T0
Oosee 3peroM COCTOSHUM — «BO3HHMKAaeT Kak Obl "M3 HUYero", kak Obl IMOMHMO
Huzmeroy» [3, C.101], To ecTh MOMHUMO CBOMCTB MPEAbIAYIINX CTATUNA PA3BUTHS.

Becbma nmpuMeyaTenbHO TO, YTO MAapaJOKC Pa3BUTHS BMECTE C MapagoOKCOM
IEJIOCTHOCTH, ObUT MPHU3HAH «CEPHE3HBIM MPEMSITCTBUEM» KOTOPOE BO3HUKAET
nepel COBPEMEHHOM HayKOM «Ha IYTH MOCTPOECHMS OOLIEH TEOPHH KU3HW» [3,
C.101]. Orta «oOmast Teopus KU3HW» CTPOMJIACH B pyclie MaTepUATHCTUYECKOTO
[OJIX0J]a, IO9TOMY Ha €€ IYTU U BO3HUKIM IPEMSTCTBUS B BHJE BBISIBICHHBIX
COBPEMEHHOW OMOJIOTHEN MTapaOKCOB.

IMapagokc BHYTPUKJIETOYHOTO ABHKECHUS

Eme onHuMm mpensaTcTBMEM ~Ha  IYTH  MOCTPOEHUSA  3aBEPIICHHOM
MEXAHUCTHUYECKOW KapTHUHBI JKU3HU SBJSCTCS 3arajika LEJICHAIIPaBICHHOIO
IBMOKEHHUS B KJIIETKE €€ BelecTBa — MUTOINIa3Mbl. OO0 ATOIl 0COOEHHOCTH KMBOU
MaTepuH, BUJIUMO, MOXHO TOBOPUTH Kak 00 O4YepeHOM €€ MapajoKce
MaTEepUATMCTUYECKOW OMOJIOTUH, XOTS aBTOPY ATHUX CTPOK TAKOE OMpe/esieHue He
IIOIAAIOCH.

JleficTBUTENbHO, (DEHOMEH BHYTPUKJIETOYHOI'O JBUXKEHUS SBISCTCS CBOETO
poia «OenbIM TMATHOM» B COBPEMEHHBIX IMPEACTABICHUSIX O MEXaHU3Max
BHYTPUKJIETOUHBIX TMporeccoB. M 3To «Oemoe MATHO» BBITISIUT OCOOCHHO
HaBSI3YMBO Ha (DOHE YCHEXOB COBPEMEHHON LMTOJIOTUUM M MOJEKYJISAPHON
ouonoruu. BoT 4T0 B CBOE BpeMs Mucall o 3TOMY IMOBOJY U3BECTHBIN POCCUNCKHIA
rutosior, mpodeccop Bragumup SkosneBny Anekcanapos (1906—-1995).

«lIuTonoru u MOJIEKyJIIpHbIE OMOJIOTH MPOAOJKAIOT YCIEITHYIO pacuiu@poBKY
KJIETOYHBIX TaiH. OHaKo 3TH OJjecTsnre mnobeapl OTBJICKAIOT BHUMAHUE OT
HEKOTOPBIX, MOKA MPOYHO 3aCEKPEUEHHBIX, CTOPOH >KU3HU KJIETKU, 0€3 MO3HaHUs
KOTOPBIX TEXHOJOTUsA "KJIETOYHOro 3aBoja" TMOHsATa ObITh HE MoxeT. /[lns
o0CyXeHHUs ATOU MPpoOJIeMbl HY>XKHO TIOCe0BaTh Myipomy coBety [layns Beiica

3JICKTPOMArHeTH3Ma, BTOPOM 3aKOHE TEPMOJAMHAMUKH U T. 1.), BO-TIEPBBIX, TPEXMEPHYIO CTPYK-
Typy BceX O€IKOB, KOTOpbIe OyIeT MPOU3BOAUTH 3TOT OPTaHU3M; BO-BTOPHIX, ()EPMEHTATHBHBIC
U JIpyrHe CBOWCTBA 3TUX OEJIKOB; B-TPETHHX, MOJHYI KapTHHY MeTaboJM3Ma BCEro OpraHu3Ma,
B-‘IeTBCpTBIX, HpI/IpO)Iy U IIOCJICACTBHUA BCCX TUIIOB HO3I/IHHOHHOﬁ I/IH(l)OpMaHI/H/I, KOTOpafI I1OsIBU -
Jach ObI B MTPOIIECCE €r0 Pa3BUTHUS; B-MIATHIX, CTPYKTYPY €ro KJIETOK, TKAaHel U OpraHoB U (GopMy
aejaoro OpFaHI/I?;Ma; 1 HAaKOHEI, JJIA )KUBOTHOI'O — €0 HHCTHUHKTUBHOEC ITIOBEACHHC. ECJ'II/I BCC OTH
npeicKa3aHust MOTYT ObITh YCICHIHBIMH U €CJIH, KPOME TOTO, XOJI MPOIECCOB PETYIISAIUN U pe-
reHepalnd TakXe MOKeT ObITh TpefcKkaszaH a pPriori, 3To AeHCTBHTEIBHO CTalo OBl
yOeMUTENbHOM TEMOHCTPAIIMEH TOTO, YTO KUBBIC OPTraHU3MbI MOJHOCTHIO OOBICHUMBI C MO-
MOIIBIO M3BECTHBIX 3aKOHOB (u3uku. Ho, KOHEYHO, HMYETO TOAOOHOTO CErOIHS CAEIAaHO OBITH
He MoxeT. VI Her cmocoba MpOJeMOHCTPUPOBATh, YTO Takoe OOBSICHEHHE BO3MOXKHO. Ero
B0O0OIIIE MOKET He ObIThY [2, C.52-53].
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W 3aCJIOHUTHCS HAa BPEMsI OT OCJEMUTEIHHO CBETA, M3JIy4aeMOTO0 COBPEMEHHOM
MOJIEKYJISIpHO# Onosorueiin[4, C.220].

3HaueHue 3TON TallHbl TPYAHO MEPEOLICHUTh. B caMoMm jene, «B Hacrosuiee
BpEMs HEJIb3sl COMHEBATHCSI B TOM, UTO KJIETKA — 3TO HE TOJBKO MHUP CJIOKHEHIIINX
IIEJICHATIPABICHHBIX ~ MPEBpAICHU  BEMIECTB, HO ©W MHP  CIOXHEHIIHIX
IIeJICHATIPABICHHBIX TIEPEMEIICHU B TMPOCTPAHCTBE KaK CaMOM KJIETKH, TaK M
BHYTPHUKJIECTOYHBIX CTPYKTYyp. /[l TIOHMMaHUS TPOUCXOIAIIETO B KIETKE
HEOOXOMMMO W3yYeHHE OO0EHMX CTOPOH TEXHOJOTUU >KM3HEHHOTO TIpoliecca.
VYcenexu MOJEKyJIIpHON OMOJIOTHN — 3TO MPEXKIE BCETO YCIEXU B U3yUYEHUU XUMUU
KJIETOYHOM JKU3HU. B OTHOIIIEHWM NBUTATENBHBIX AaKTOB MBI B JIyYIlIEM CIy4yae
MOKEM OTBETUTh Ha BOIPOC, ISl 4ero oH. B HexoTopwIX ciywasx Onaromaps
ycrexaM MEXaHOXMMHH HW Mop(ojornu Mbl NpUOIIKaeMcss K OTBETY, Kak
ocymiecTBIseTCs ABMKeHHEe. OIHAKO MBI Yalle BCEro OCCCHIIbHBI OTBETHUTH Ha
BOIIPOC, MOYEMY JBI)KCHHE HAYaJIOCh B OINPEACICHHBIH MOMEHT, MOYEeMY OHO
COBEpIIACTCSA IO JAaHHOMY MapIIpyTy W BpPEMEHHOMY TpaduKky W TOYeMy B
JTAHHBI MOMEHT B IAaHHOM MeCTe OHO 3aBepIuiocky [4, C.234-235].

[Ipomenmrie ¢ MOMEHTa IMyOJMKAIMKW 3TUX CJIOB JCCATWICTUS HE BHECITHU
SCHOCTU B 3TU npobnembl. He 3ps Benp akagemuk E. JI. CBepanioB yTBepKaaer,
YTO MBI B HACTOAIIEE BPEMS «paclojiaraéM JHINb HEMOJBY)KHBIMA MaKeTaMU
KJIICTKH, KaK OBl €€ MOMCHTAILHBIMU CHUMKaMH. 3agada XX| Beka — OHATH, KaK
BCE KOMITOHEHTHI KJICTKH B3aWMOJCHCTBYIOT B MPOCTPAHCTBE U BPEMEHHU, 00pa3ys
CIIOXKHBIC JUHAMHUYECKHe Oumosiormueckue cucteMb»[5, C.37]. JlmHamuka 3THX
CUCTEM OCTaeTcs 3a TpeAeliaMi TMOHUMaHUs COBPEMEHHOW MOJEKYJISIPHON
OHnoNIOTHN.

K npumepy, eciam Mbl cTaHeM HaOIIOJaTh 32 MUTO30M — IMPOIIECCOM JICJICHUS
KJIETOK — TO OOHapy>KMM B HEM MHOIO 3arajO04HOro W HEMOHSITHOTO C TOYKHU
3peHus 3aKOHOB (GU3MKM W XuMHH. «lIpexme BCero HEW3BECTHBI CITOCOOBI
JBIDKEHUS PA3JIMYHBIX CTPYKTYpP, HEM3BECTHBI MEXaHU3MBI, PETYIHPYIONINE 3TH
JIBIDKEHWs. Bce TepeaBMKEHHS CTPOTO COTJIAaCOBaHBI B OTHOIICHUHM Tpaduka
(Bpemsi) u MapmipyTta (mpocTpaHcTBo). Hapyiienue nporpaMmbl OJHUM U3
KOMITOHEHTOB MOJKET COpBaTh JOCTI)KCHHE OWOJIOTMYECKOM 1€ MHUTO3a.
[Tonoxenue ycyryOmsercs Tem, 9To, HECMOTPS Ha YIMBUTEIIbHYIO TAPMOHUYHOCTh
MHUTO3a, UMEET MECTO BBICOKAs CTEICHb HE3aBHUCHUMOCTU TOBEJICHUS OTICITHHBIX
ero ydyacTHUKOB. COBEpIICHHO OYEBHUIHO, 4YTO JIOCKOHAJbHOC 3HAHHE
CTPYKTYPHBIX M OWOXMMHYCCKMX W3MCHCHHUH B JIEJAIICHCS KJICTKe O3 3HaHUS
JIOKOMOTOPHOH® CYTH MHTO3a HE MOXET JaTh CKOJBKO-HHOYIb IOJHOTO
npejcTaBiacHus 00 3ToM mporieccen[4, C.222].

S JIOKOMOTOpPHOM — CBA3aHHOW C IBUKEHUEM.
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Jpyroi npumep u3 3TOU ke cepun. PaccmMoTpum, Kak IPOUCXOIUT IPOLECC
CUHTe3a OelkoB Ha pubocoMe BMECTE€ C  MPEAIIECTBYIOIIUMH €My
MOATOTOBUTENbHBIMU dTanamu. Kak mumer B. S. AnexkcanapoB, 3TOT mpouecc
ONMKCHIBAECTCS OOBIYHO cheAyromuMm obpasom: «Ha HUTAIX [IHK cunrtesupyrorcs
HuTH nHpopmannonHor PHK ¢ kommiuemeHTapHBIM YepeoBaHUEM HYKJICOTHIOB.
3amem uPHK u3 saopa nepexooum (Wi, B 3aBUCUMOCTH OT BKycCa aBTOpa,
MOCTYIAeT, MEPEHOCUTCS, MEPEMEINAETCs, JOCTaBISICTCA) 6 YUMONAA3My, TIe
c8A3b18aemcs ¢ puboCcomol N CIYKUT MAaTPUIICH NPU CUHTE3€ MOJIUIENTHAA. .. U T.
. Ilpu sTom cioBo "mepexoauT"' WIM 3aMEHSIONIEE ero ymoTpebisercs 0e3
3aMHKY, U ¢pa3a, HAMMCAHHAS KYpCHUBOM, MPOU3HOCHUTCS TaK e IJIaBHO, KaK
nepBasi v nocieayromue. Mexry TeM 3a CIOBOM "mepexoauT" cKpbIBaeTcs Oe3Ha
Hanlero HezHanwus, u0o Bpsia au aoctaBky HPHK k pubocome MOXHO CBECTH K
TEIUIOBOMY ABWkeHHIO» [4, C.221].

KoneuHo, Bcsikoe mepeMellieHre MaTepuaibHbIX 00pa30BaHUM BHYTPHU KIIETKU
MOXET HMETh M COOTBETCTBYIOIIME MATEpUAIbHBIE MPUYUHBI, KOTOPbHIC
COBpPEMEHHasi MOJIEKyJIsipHasi OWUOJIOTHSl TBITACTCS BBIABIATh. B TO ke Bpems
UCCIIEI0BATEN OTMEYAIOT U HAJIMYUE CYIIECTBEHHBIX TPYIHOCTEW B BBISIBICHUU
TUX TpuuuH. Tak, B KOJUICKTUBHOW MoOHOrpadguu «MoiekymsipHas OUOIOTHUs
KJIETKH», BTOPOE U3JaHUe KOTOPOH BBIILIO Ha 3anajae B KoHue 80-X rosoB, MOXKHO
MPOYECTh  CIIEAYIONIEE: «KaKuM 00pa3oM AJICKTPOXUMHUYECKUN TpaueHT
crocoOCTBYeT nepeHocy 0enkoB? OTBET Ha 3TOT BONPOC MOKA HE MOIy4deH»[O,
C.30].

MOXHO TpPEaNoNOKUTh, YTO OTH TPYAHOCTH CO BpEeMEHEM OyayT
MIPEOJI0JIeBAThCS, U Mbl Oy/IeM y3HaBaTh BCE HOBBIC M HOBBIC JIETAIM MEXaHHU3Ma
JIBIDKEHUS IUTOIIa3MbI. B TO e BpeMsi Mbl JOJKHBI ObITh TOTOBBI CTOJIKHYTHCS
Ha 3TOM NyTH C NPUHUUNHAIBHBIMU OrPAHUYEHUSIMH, AHAJIOTUYHBIMH TEM,
KOTOpbI€ BO3HUKIMW B (PU3MKE MpPU TIOMBITKE OJHOBPEMEHHOTO HAXOXKICHUS
UMITyJIbCa U KOOpAMHATBI MUKpoudacTulibl. Ho B nrob0om ciywyae mpoOiema st
MEXaHUCTUYECKOTO MOHUMAHMS JKM3HU 3aKII0YaeTCsl B TOM, UYTO COBOKYIHOCTH
BCEX ATHUX JeTajedl IBHKEHHUS BHYTPUKIETOUYHOIO BEIIECTBA MOXET OKa3aThCs
CJIMIIIKOM YK CJIOKHOM M I1eJ1IeCO00pa3HOM, 9TOOBI 0OOUTH BOIIPOC O «BHEITHEM)
opranusytomieM (axrope. Ecinu «B mazMe, dJ€KTPOHBI IEPECTAIOT BECTH Ce0s KaK
OTICNIBHBIC YaCTHIIBI U CTAHOBATCS YaCThIO KOJUIEKTHBHOrO 1iemoro» [7, C.55], To,
YTO TOTJIa MOKHO CKa3aTh O JIBMXKEHUU MOJIEKYJI B yumortuiazme?

Jlns  mpeojosieHusT TPYAHOCTEH OINMUCAHUS KOJUIGKTUBHBIX 3(P(HEKTOB B
HEXKUBOM mnpupoae /[dBua bom, Npemynoxusi, BO-TIEPBBIX, KOHLENUIMIO ITOJ,
KOTOpasi, M0 €ro K€ CIIoBaM, SBJsieTCs «0Oojee PyHIaMEeHTAbHOM, YeM HMCXO0IHOE
npeAcTaBlIeHre 00 OTAeNbHBIX dacTunax»[8, C.61], u, BO-BTOPHIX, KOHIICIIIIHIO

MMILUIUKATUBHOTO (CKPBITOTO) TOPSIIKA, B KOTOPOM CIEAyeT HCKaTh KUY K
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MOHMMAHUIO TOPSAJKA SKCIUIMKATUBHOTO, TO €CTh MOPSAKA, MPUCYIIETO0 MHUPY
WHIUBUIYAIbHBIX OOBEKTOB. B TakoM NOHMMaHWM, TJIABEHCTBYIOIIYIO pOJib B
)KU3HH OOBEKTOB HAIIETO MHpa HUMeeT «(yHIaMEHTalIbHBIM "CKpBITHIN",
UMILTUKATUBHBINA 1[EIOCTHBIN MOPSAOK, B KOTOPHIN Kak Obl "MpopacTaer" mopsaok
OKCIUTMKATUBHBIA — MHUpP HWHIAMBUAYAJIM3UPOBAHHBIX 00BEKTOB. IlepBblii
MIOPOX/IAeT U JeTePMUHUPYET BTOpoii» [9, C.91].

[IpumenuTenbHO K MpoOJieME OTMEUEHHBIX MapaJOKCOB KUBOW MaTEPUU —
LETOCTHOCTH, Pa3BUTHS, BHYTPUKIETOYHOTO JBUXKEHUS — MOXKHO TaKkKe
MPEANOJIOKUTh, YTO TJABEHCTBYIOLIYIO  pPOJIb  3[€Ch  BBIIOJHSIET  TOT
«UMIUTMKATUBHBIN MOPSAOK», KOTOPBIA B PAMKaxX XPUCTHAHCKOIO MUPOBO33PEHHUS
CBSI3bIBAETCS C BO3JCHCTBUEM HA MAaTEPUIO HEMATEPUAIBHOTO Hayajaa, B KOHEYHOM
cyete — bokecTBEHHBIX 3HEprui. biarogaps TakuMm NpUHIMIIAM MHPOYCTPOCHMUS,
Kak nucan cB. Makcum HcnoBennuk, «npencymmii bor, 1. €. JKu3Hb, oXuBiser
Bce EMy mpmuaactHoen[10, C.232]. Takoi ke moaxona, Cyas MO BCEMY, CIEAyeT
pacupoCTpaHUTh U Ha OCTaJbHbIE OMOJIOTMYECKUE MAapaJOKChl, 0 KOTOPBIX pEYb
IIOMJIET HUXKE.

Ntak, Mbl TO3HAKOMUJIUCH YK€ C TpPEMs MapaJlOKCaMU MaTEpUATTUCTHYECKOMN
OMOJIOTHU: TEJTOCTHOCTH, PA3BUTHUS U BHYTPUKJIETOUHOTO JABWXEeHUS. Bee atu Tpu
napajokca  MPOSIBJISIIOTCS ~ COBMECTHO B BBI3BIBAIOIIEM  BOCXMILEHUE
OMOJOrMYECKOM Mops/iKe. B 0HOM 3amaiHOM MEPUOIUYECKOM W3/IaHHUH €ILE JIET
TPUALIATh Ha3aJ ObUIO JAHO CIEAYIOIIee KPACOYHOE OMHCAHWE 3TOT0 MOPSIKa,
KOTOPbIM MOXHO HaOMoAaTh B OJHOM M3 MHOTMX TPWUJIMOHOB KIIETOK
YeJIOBEYECKOI0 OpraHn3ma:

«Kaxnas U3 93TUX cTa TPUWIIMOHOB KJIETOK (YHKIIMOHUPYET, KaK OKPY>KEHHBIN
CTEHOM TOPOJ. DIEKTPOCTAHIIMU BhIPAOATHIBAIOT JJIsI KJIETKU dHepruro. Padbpuku
MPOU3BOAT OCIKH — HEOOXOIUMBIE JIsI XUMHUECKOTO TOBApOOOMEHA MPOAYKTHI.
CnoxHbIe TPAHCTIOPTHBIE CUCTEMBI MIEPEBO3ST OMNpPE/IEIECHHbIE XUMUKAJIUA BHYTPHU
KJIETKH OT OJIHOTO MECTa K JPyromy, a Takxke 3a ee npenensl. Ha morpaHnyHbIX
MyHKTaX CTPaXXd MPOBEPSIOT IKCIOPT U UMIIOPT, KOHTPOJMPYS BHEITHUNH MHUP
OTHOCUTEJIBHO TPU3HAKOB OIACHOCTH. JIMCHUIITMHUPOBAHHBIE OMOJOTUYECKHE
BOOPY>KCHHBIEC CHJIBI CTOSAT HaroTOBE, YTOOBI IPUHSITH HEOOXOIUMbIE MEPHI TPOTHB
3aXBaTYMKOB. lleHTpadbHOE T'E€HETUYECKOE MPABUTEIBCTBO MOAACPKUBAET
nopsimok»[11, C.48].

3a mpomeAme IecSITHUICTUS Hayka J00aBuja MHOTO YacTHBIX JeTaled B
KpacoO4YHOE OMMCaHUE ATOr0 BHYTPUKIETOUHOro mopsaka. Ho Bce mosiBuBLIMecs
HOBBIE MOAPOOHOCTU JHIIb MOAYEPKHYIU €ro MapagoKCaIbHBIM C TOUKH 3PEHUS
MaTEepUAIUCTUYECKOTO BUACHUS MHpa XapakTep. Brpouewm, omlynieHue 3ToU
MapajoKCAIbHOCTH TMOSIBJISIETCS TOJBKO JIMIb BCJEACTBUE HAIE MPUBBIYKU

CMOTPCTb Ha BHYTPHUKIICTOUYHLIC IMPOLCCChI CKBO3b IMPHU3MY MATCPUAIUCTHYCCKHUX
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B3IJISIIOB C UX MPEJCTABICHUSIMU O KMBOM BEIIECTBE KaK BCErO JUIIb O CIOKHON
busuko-xumMuueckon cucreme. Ecnu ke oTOpOCHTH 3TH MHPOBO33PEHUECKHE
HIOPBI, TO B YAUBUTEIHHOM AMHAMUYECKOM MOPSIIKE KUBOM MPOTOILIA3Mbl MOYKHO
pasrisAeTh OTpaKEHHE TOTO TpaHcleHaeHTHoro CBera, omaronaps Kotopomy, mo
cioBaM cB. JluoHucusi Apeomnaruta, «B JKMBOTHBIX M PACTEHUSX KU3Hb
NIPOSIBIISICTCS CIIOBHO OTaajeHHoe 3X0 Ku3uu»[12, C.66].

Otror CBeT HE JOCTYNEH MNpsIMOMY HAaydYHOMY U3YUYEHHUIO, IOCKOJbKY
«HAXOJWTCS 3a TpeeaMu BCsKoro oobema u m3meperus» [10, C.272], To ecTs,
uMes BHETIPOCTPAHCTBEHHYIO U BHEBPEMEHHYIO Mpupoy, OH «3alpeesieH BCeMy
cymemy» [12, C.15]. Ho, oqHOBpEMEHHO C ATUM, «OYyIy4H 3arpesieicH OBITHIO,
OH, TEM HE MEHee, 00J1alacT UM U coxpansieT ero» [12, C.64], Tak 4TO «HET HUYETO
U3 CYIIETO, JIMIIEHHOTO BCEACPKUTEIBCKON 3aIUThl U OKPYKEHUS O0KECTBEHHOM
Cumoit» [10, C.263]. B To xe Bpems 00 3Toit TpaHcueHaeHTHOH [lepBoocHOBE
MUpa MBI MOXeM CcyauTh 10 Ee mnposiBiaeHusM B JKUBOM IHUTOILIa3Me,
YAUBUTEIIbHbBIC CBOMCTBA KOTOpPOi SBJISIIOTCS OTPaXKEHHEM TOTO
TpaHcueHaeHTHoro CosepuieHcTBa, Kotopoe, 1o cioBam cB. JluoHucus, «Bce
JIeNIaeT COBEPIICHHBIM U HanoiHsAeT CBouM coBepieHcTBOMY [10, C.302].

CoBpeMeHHas Hay4yHO-QmiocodCckas MbICIb BeCchMa Jajeka OT MOJO0OHBIX
MPEACTAaBICHUM W TOATOMY BBIHYXJEHA JIMIIb (UKCUPOBATH pa3HbIE TpPaHU
MapaJOKCAIIbBHOCTH CBOWCTB XMBOW Marepuu. Eciam Ke B paMKax 3TOW MbICIH
OCYILECTBIISIIOTCSI TIONBITKA HApUCOBATh IIEJIOCTHYIO KAPTUHY BHYTPUKJIECTOUHBIX
MPOIIECCOB, TO, B JIyUIlIeM Ciydae, 3/1eCh MOSBISIOTCS MEXaHUCTHUUYECKHE 00pasbl
peabHOCTH, B KOTOPBIX POOKO TOJpa3yMeBaeTcsi MPHUCYTCTBUE HEKOETO
YOPaBISIIOMIErO0 Hayajla, Kak 3TO BUAHO W3 MPUBEACHHOTO BBIIIE MPHUMEPA,
CPaBHHUBAIOIIIETO JKUBYIO KJIETKY C TopomoM. UTo ke kacaercs mpodeccopa B. 4.
AJleKCaHJIpOoBa, TO OH CpaBHUBAJ >KUBYIO KJIETKY ¢ 3aBojoM. Ilo cioBaM 3Toro
Y4YE€HOTO, «CTaHOBHUTCSI Bce Oosiee U Oojiee OYEBUJIHBIM, YTO 3HAHUE XUMHUYECKHUX
MpEeBpaIllEeHU BEIIECTB B KJIETKE O€3 3HAHMS 1EJICHANPABICHHBIX JBUXEHUN
BHYTPHUKJIETOUHBIX CTPYKTYpP HE MOXET NMPUBECTH HAC K TOHUMAHUIO TEXHOJIOTUHU
"knetounoro 3aBoja'»[4, C.227]. JIeMCTBUTENbHO, «Mbl HE 3HAaEM W YacTo He
oOpariaeM BHMMaHUE Ha Halle HE3HAHWE BaXHEUIIETO0 KOMIIOHEHTa B
JEATEeNIbHOCTH "KJIETOYHOrO0 3aBoja" — Ha IEeJCHAIPABICHHbIC MEPEIBUKEHUS
MaTepuasioB W "MamMH" U HA HEPEAKO OCYIECTBISIOMINECS YAUBUTEIbHbBIC
nepeMenieHus camoro 3aBoga» [4, C.221].

ITon «mepeMelieHreM camMoro 3aBojIa» MOpa3yMeBaeTCs epeMEeIeHUe CaMUX
KJIETOK BHYTPHU OpraHusma. Takoe LieJIeHallpaBJIeHHOE NepeMeleHue Kiuetok B. f.
ATEeKCaHIPOB CPaBHUBAJ CO CITIOCOOHOCTHIO K IEPEMENICHHIO TJIaBYYHNX 3aBOJIOB —
«xutoborHoi dnorunun» [4, C.227]. Tlpu Bcem stom Bmamumup SxoBneBuu
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OTMETHJI B CBO€ BpeMs W TO, YTO B HACTOSIEE BpeMs CTallo emie OoJee
OUYEBUIHBIM:

«OmHOW W3 KapIWHAIBHBIX MPOOJEeM B OWOJIOTUH, — MHCAT OH, — CUYUTACTCA
npobiieMa MPOrpaMMHUPOBAHUS U PETYISANHUUA paboOThl T€HOMa B AMOpHOTEHE3e.
Ecii B ofuiH IpeKpacHbIi JeHb yKa3aHHas mpobiieMa OyieT pernieHa, TO XOTh 3TO
¥ O3Haudajgo Obl mMoOexy OTPOMHOM BaXHOCTH, HO €II¢ HE ObUIO OBl TIOJHBIM
pa3zoOiraueHueM TaWHBI AMOpuoreHe3a. Ocrtajgoch OBl ele Hepas3raJlaHHbBIM,
KaKUMH MEXaHM3MaMH OOECIeUYMBACTCS 3aKOHOMEpHas IPOCTPAHCTBEHHAS
paccTaHOBKa KIIETOK, CBOWCTBCHHAas JaHHOMY OpraHu3My. B oOcHOBe ee —
IIEJICHAIIPABICHHBI POCT W JBW)KCHHE KIETOK M KIIETOYHBIX KOMIUIEKCOBY» [4,
C.230-231].

BrpoueM, TeMa IieJCHANPaBICHHOTO JBIKEHUS KIETOK W KJICTOYHBIX
KOMITOHCHTOB BHYTPH JKHBOT'O OPraHU3Ma TPeOYeT OTACIBLHOTO pACCMOTPEHHUS.

IMapanokc nejeHANPaBJIEHHOI0 IBUKEHUS KJIETOK

[{eneHanpaBiIeHHOE ABUKEHUE KIETOK UTPAET UCKIFOUUTEIBHO BaXKHYIO POJIb B
KU3HK  JII0OOTO  OpraHu3Ma. be3 aTOr0  ABMKEHHUS ~ HEBO3MOXKEH
[[eJICHANPABJICHHBIA AMOPHOreHe3, HEBO3MOXKHO (HOPMHUPOBAHHE XapaKTEPHBIX
O0COOEHHOCTEW MKHUBOro CyliecTBa. Benp «BO BpeMs SMOpHOreHe3a MHOTHX
KUBOTHBIX DSl KJIETOYHBIX (hOPM pa3BUBAETCS B ydacTKax 3apojblllia, BeChMa
yAQJICHHBIX OT MECTa UX HAXOXIEHHUS BO B3POCIOM OpraHuszme. Takum KieTKam,
yTOOBl JOCTUYh MECTa IOCTOSTHHOTO JKUTEIbCTBA, HEPEAKO MPUXOIUTCS
NpeANPUHIUMATD JAJICKUE MyTEeHICCTBHS 0 CIOXHBIM MapipyTam» [4, C.230].

MoOXHO TpUBECTH MHOKECTBO IPHUMEPOB TAKOTIO LEJICHANPABICHHOTO
MepeMEILICHHS KIIETOK. MI3BECTHO, K MPUMEPY, YTO «IIEPBUYHBIEC MOJIOBBIE KIETKU Y
IO3BOHOYHBIX 00PasylOTCS BHE ToHAm . VY TNTHI, PENTWIHII U pbIO OHH
MOSIBIISIOTCSL BO BHE3APO/IBIIICBON 30HE, 4aCTO BO BHE3aPO/BIIICBOH dHIOIEpME .
Otcrona OHU MUTPUPYIOT K OyIyiied TOHajae, HUCHOJIb3ysS Pa3IMYHbIC BUJIbI
TPAHCIIOPTAa: TACCUBHOE JBUXEHHUE B KPOBEHOCHBIX COCyJaX C KpPOBOTOKOM,
MaCCUBHOE MEPEMENICHUE C JBHXKYIIMMHUCS IIACTAMU OPraHU3YIOIIUXCS TKAaHEW 1
OpraHoOB, HO IOMUMO 3TOTO YaCTh MyTH UM 00s3aTEIHHO MPUXOIUTCS MPOXOIAUTH C
ITOMOIIBI0 AKTUBHBIX HAIIPaBIICHHBIX aMeOOuIHBIX ABMkeHHUI [4, C.230]. TouHO
TaK)K€ «KIJIETKH HEPBHOTO TPEeOHS MHUTPUPYIOT HE CIy4ailHO, a CJIeIys CTPOTO

10
ITonoBuIX Xxeies.

1 . .
DHJo0/lepMa — BHYTPEHHHM CJI0M KJIETOK pa3BUBAIOIIETOCS 3apO/IbIIIa.
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ONPENEIECHHBIM MyTSIM», U «IIPUPOJA ITHX HANPABJISAIOIIMX UX JBM)KEHHUE ITyTEH
ellle HeM3BECTHAY 2.,

Kak npaBuio, nanbHHEe MUTpAIMM COBEPIIAIOT COOCTBEHHBIE KJIETKHU KUBOTO
CYILIECTBA, OTIPaBJsieMble B 3aBUCUMOCTU OT €r0 HYXKI B Ty WJIM MHYIO 00JacTh
ero tena. Ho ObIBatoT ciayyau, Korja MyTEMIECTBYIOT IO OPraHU3MYy U KJIETKH, y
KOr0-TO «yKpaJeHHbIe». Tak, y HEKOTOPBIX PECHUYHBIX YEpBEW HAa MOBEPXHOCTHU
Tena OBUIM OOHApYy>KEHBl CTPEKaTeNbHBIE KallCyJbl, COJEP)KAIllUe CBEPHYTYIO
VOPYIYIO HHUTh, 3a0CTpeHHYIO Ha KoHIE. «[log BiIMSHMEM MEXaHUYECKOIO
paszpakeHusi OHa MTHOBEHHO pACHpaBIIsieTCS M, BbIOPACHIBAsCh C CUJIOM, Kak
rapryH, Mopaxaer XepTBy. B TedeHue 10Aroro BpeMeHU ObUIO COBEPILIECHHO
HESICHO, U3 KaKUX KJIETOK 4epBsl 0OpasyeTcsl cTpekarenbHas karmcyia. OJHaKo ¢
Hayana Hamero (aBaamaroro — A. X.) Beka CTalud MOSABIATHCS PpalbOThI,
pacKphIBalOIME TalHy HMX MpOHUCXOXIeHHs. OKazalloch, 4YTO CTPEKaTEeIbHbIC
Kalcyjabl PECHUYHBIX YEpBEH MPOUCXOASAT BOBCE HE U3 KIETOK MX Tena, a
ABJISIIOTCS "KPAJEHBIMU' KalCyJIaMH FI/I)j[pOI/I)j[OBlg, KOTOPBIX YEPBU UCIIOIB3YIOT B
kadectBe mnummmy» [4, C.232-233]. Ilpomecc «mpuBaTH3alUK» ITPOUCXOIUT
cieayomuM oopazom. TkaHU TUAPHI, TPOTIOYEHHONW YEPBEM, MEPEBAPUBAIOTCS B
KHILIIEYHUKE, OJHAKO CTPEKATEIbHbIE KAICYJIbl OCTAKOTCS HENEPEBAPEHHBIMU. JTH
HEIEpEeBAapEHHBIE KaIlCyJIbl 3aXBaThIBAIOTCS OCOOBIMU KJIETKAMU PECHUYHBIX
yepBel, 00JIaIaloIMX CIOCOOHOCTHIO K IIEJICHANPABICHHOMY aMe00Irog00HOMY
JNBWKEHUIO. DTH KJIETKA TPAHCIOPTHPYIOT KaICyly M3 MOJOCTH KHIIEYHUKA
YepBsl, Yepe3 TOJILY €ro TKaHEeW K Pa3ju4HbIM YacTsIM €ro MOBEPXHOCTU. 311eCh
«KATICYITBI BCTPAMBAOTCS B SITHACPMUC  OCTPHIM KOHIIOM HAPY)KY M BHITOIHSIOT B
TeJe XUIIHHWKA CBOU 3alUTHBIE (QYHKUIUU TakK ke TOOpPOCOBECTHO, KaK OHMU 3TO
JieNay B opranusme sxepteb» [4, C.234].

B onucaHHOW = «IETEKTMBHOW  MCTOPUM»  KIETKH,  JOCTABJISIOLIME
CTPEKAaTEeNbHYIO KamcyJly M3 TMOJOCTH Tejda 4YepBd K €ro IOBEPXHOCTH,
OoOHapy>KMBalOT TOBeAECHHE, Onmu3koe K pazymMmHoMy. OHUM Kak OyATO 3HAIOT
NOTPEOHOCTH LIEJIOCTHOTO OPraHU3Ma U BBITIOJIHAIOT BO3JIO’KEHHYIO Ha HUX 3ajauy,
HepeMeIasich CKBO3b TOJII]Y TKaHEW 3TOro opraHu3Ma Tak, Kak OyJITO UM KTO-TO
yKa3bIBaeT 1eJIb U HANpaBJieHUE MX NepeMenieHus. MoXHO U AaTh OObsICHEHHE
ATOMY SBJICHHIO 0€3 MPUBJICUECHUS MPEICTABICHUI O «BHEIIHEM» OPTaHU3YIOLIEM
Havase?

12

['unGepr, 1993[23,T. 1, C.172]. [Tonaratot, 9T0O MUTPAITUS ITUX KIETOK «KOHTPOJIHPYETCS
cyOcTpaTom, o KOTOpOMY OHH TpojaBHraroTcs» (Tam ke, C.172). OnHako 3T o0IIHe CI0Ba HE
pEeIIaroT 3ara/iKy IeJIeHaNpPaBICHHOCTH MUTPAIH KIIETOK.

1 .
3 [Muapouast — rpymma BOHBIX 0€CITO3BOHOYHBIX, I KOTOPOM XapaKTEpHO YEPEIOBAHHE
ITOKOJICHUM MOJIUIIOB U MENY3.

1 ONUAEpMHUC — HAPYKHBIN CITON KOXKH.
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Bnopouem, o cnoBam B. . AnekcaHapoBa, «IIpHUMEpHI LEIEHAIIPABICHHBIX
JBIKEHUN KJIETOK U KJIIETOYHBIX IJIACTOB B AMOpHOTeHe3e Hencuuciaumbl. be3 Hux
AMOPUOH TpeBpaniaics Obl HE B OPraHu3M, a B Kydy Pa3HOKaue€CTBEHHBIX KIIETOK)»
[4,C.230] — B Hekyio HeodopMIICHHYIO, aMOp(HYIO MacCy, BecbMa AalIeKyl0 OT
COBEpIICHCTBA JKMBOTO opranm3ma. OjHako B Tpolecce 3IMOpHOreHesa
HaOI0JaeTCsl MPSMO MPOTHBOIONOKHAsST KapTuHa. M3BecTHO, K mpuMmepy, 4To B
IPOIIECCEe Pa3BHTHS 3apoJIbIllia MOPCKOTo ruaponaa Dynamena pumila, «mopsmgok
JEUCTBUTEIILHO BO3HUKAET U3 Xa0Ca, TO €CTh U3 COCTOSIHUA, B KOTOPOM HU (popMa
KJIETOK, HU (opmMa caMoro 3apojplllla HE HMEIOT MPaBWIBHBIX (PETYJISIPHO
BOCITPOU3BOJIMMBIX) YEPT, M 3aBUCUMOCTH CYAbObI KIETKU OT €€ TMOJOXKECHHUS
MOXeT ObITh TOJBKO ciaydaHbsiM» [13, C.37]. Kak B mpouecce sMOpuoresesa us3
ATOr0 Xa0ca JOCTHIaeTCs COBEPUIEHCTBO B3POCIHBIX (POPM, MOHSATH COBPEMEHHBIM
YYEHBIM O4Y€Hb TpyAHO. HekoTopele M3 HUX NHIIYT, YTO MPOLIECC Pa3BUTHUSA
OpraHu3Ma «TaK U3YMHTEJICH, YTO MOKHO MOHSTh T€X, KTO MPUXOJUT K BHIBOAY O
HEBO3MOKHOCTH OOBSICHUTh €r0 Ha OCHOBAaHWUU 3aKOHOB (PU3MKH U XUMUN» |14,
C.60]. Muorue wu3 5SMOpPHOJIOTOB, BOMPEKH MPUHATHIM B HAyKe MpaBHIaM
MaTEepUATUCTUYECKOTO MPUIINYUS, MPUILIM K BBIBOAY, YTO KIOY KO BCEM ITUM
TallHaM 3MOpHOreHe3a HEBO3MOXKHO HAalTH B MaTepuanbHOM miockoctu. He 3ps
Belb B HAy4YHOM MHpE paclpoCTpaHEHAa IIyTKa: «BHUTAIU3M  €CTh
npodeccuoHanbHOe 3a00iIeBanKe aMOpuooros» [15, C.82].

OauH W3 MONNABIIMX MOJ BO3JAEHCTBHUE «MHUKPOOOB BUTAIU3MA» YUYEHBIX —
aBTop yuyeOHMKa 10 »5SMmOpuosiornn bproc Kapncon — numer BecbMma
MIPUMEUYATEIbHYIO BEUIb:

«/IMerTCcs JaHHbBIE, CBUICTEIbCTBYIOIIME O TOM, YTO Ha OYEHb pPaHHUX
CTaAusX pa3BUTUS MHOTHUX CTPYKTyp €IIe JO Hayajla  KIETOYHOH
mudGepeHIUPOBKH 3aKIabIBACTCS] HEKUW HEBUJMMBIN TUIAaH W YTO JaJbHEHIee
pa3BHUTHE POTEKACT B COOTBETCTBHHM C ITHM TLIAHOMY .

OTOT MJIaH MOXHO CBSI3aTh C BO3JEHCTBUEM Ha OHOJOTMYECKYIO MaTEPHIO
TPAHCLICHICHTHOTO dhopmooOpazyroniero dakTopa, OTpEeeIIIEMOTO
boxxecTBeHHBIMH 3HEPTUSAMU. Bripouem, B COBPEMEHHOW HAYYHOU CpeAe NMPHUHSATO
UCIIOJIb30BaTh JAPYTyI0 TEPMHUHOJIOTHIO, 0OoJjiee Hay4dHO-0J1aro3By4HO-3BYUallylo,
HaIpUMep — MOHATHE «OHOJOTHYECKoe Moje», «<MOP(OIOrHuecKoe mojey» Ui ke
«MopdoreHeTnueckoe nosue». HekoTopele yueHble yKa3blBaJId B CBSI3U C 3TUM Ha
TO, YTO «KapKac 3JaHusl MHOTOKJIETOYHOTO OpraHu3Ma CO3/A€TCsl CUJIOBBIMU

> Iur. no[16, C.138]. ITpu sTom, mo cinoBam KapiicoHa, «iaH He Bcerja ObIBaeT KEeCTKO
dbuKcUpOBaH, TIOCKOIBKY B OINpENCJICHHBbIE TEPUOABl  Pa3BUTHS  AKCIEPUMEHTAIHLHOE
BMEMIATEILCTBO HMJIM KaKHE-THOO €CTECTBEHHBIC COOBITHS MOTYT MPHBECTH K H3MCHCHHIO B
dbopmupoBanuu CcTpykTyphl». OO0 3TOM bproc Kapncon mmcan B yueOHuke «OCHOBBI

amMOpuooruu 1o [I3TTeHy» (IHT. 1Mo: TaM XKe).
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MOJISIMA HEW3BECTHOM NPUPOJbI, a KIETKU JHIIb 3alOJHAIT SYEUKU HSTOTO
’ecTkoro kapkaca» [17, C.21].

[logoOHble  mpencTaBiE€HUS  MOXKHO  JOBOJBHO YacTO  BCTPETUTHh B
Ouonornyeckor nureparype. JeHCTBUTENBHO, «TeOpUU '"Mmonei" BO3HHUKAIU H
BO3HHMKAIOT B OWOJOTrMU HE ciaydaiiHo. OHM — OTPaXEHHE TOT0, YTO MHOTHE
SBJICHUS KU3HU COBEPIICHHO HEBO3MOKHO MOHSTh HE TOJIBKO HA MOJICKYJISIPHOM,
HO ¥ Ha KietouyHoM ypoBHe» [18, C.151]. K aTum sBIeHUSIM MOXHO, B YaCTHOCTH,
OTHECTH W MHTPAIUI0 KJIETOK. JIeWCTBUTENbHO, W3BECTHBIC B 3MOPHOJIOTHH
MPUMEPBl MUTPALUN KIETOK MOTYT MOJYYUTh Pa3yMHOE HCTOJIKOBAaHUE, €CIU
MIPU3HATh, YTO 3TH KIIETKHU €II€ B CAMOM Hayajie CBOETr0 MyTH «3HAIOT» KOHEUHYIO
LEJb CBOETO IMEPEMENICHUS W MapupyT, 0 KOTOPOMY HOJIKHBI CIIE€IOBATh, TO
€CTh, MMOJYMHEHBI 3aKOHAM II€JIOCTHOT'0, PETYJIMPYEMbIM UMEHHO «OHOJIOTUHYECKUM
noysieMm». AHAJIOIMYHBIM 00pa3oM Je0 OOCTOUT M C BHYTPHUKJIETOYHBIM
JIBH>KCHUEM MPOTOIIa3Mbl. 31€Ch, CY/sl IO BCEMY, TaKKe€ HEBO3MOKHO OOONTHCH
0e3 MpeICTaBIICHUI 0 «BHEIIIHEM» OpraHU3yoIIeM (hakTope.

IIpu BceMm 3TOM, MPUMEUYATENIBHO OTHOILIEHHE KO BCEMY 3TOMY MaTepually CO
CTOPOHBI ~ IIpEACTaBUTENIENM akagemudeckon Hayku. [lo cmosam B. .
AnekcaHnpoBa, MHOTHE (aKThl IeJICHANPABICHHOTO JBIKEHUS BEIECTBA B
JKUBBIX OpraHuU3Max <JIaBHO OTKPBITHI, HO XpaHSATCS B 3alaCHUKAX YAaCTHBIX
OMOJIOTMYECKUX JUCHMIUIMH W MaJI0 HW3BECTHBI HE TOJIBKO MOJEKYJISIPHBIM
OwosoraM, HO U COBpeMeHHBIM mutosoram» [4, C.221]. He cBsi3an 1 3TOT (HakT ¢
T€M, 4YTO BECh JTOT HAy4YHbIA MaTepual IJIOXO COOTBETCTBYET CTEpPEOTUIAM
PEAYKIITMOHUCTCKOTO, MEXaHUCTHYECKOTO MO/IX0/1a, OBIBIIIEI0 MHOTHE I€CATHIICTHS
MHUPOBO33PEHYECKUM OCHOBAHUEM JIsI OUOJIOTHH?

[To crnoBam omHOTO W3 WCCIEMOBATENCH, «KHBasg KJIeTKa — OoJiee CIOXKHas
CUCTEMA, YEM MBI MOKeM ceOe mpencTaBuTh. CI0KHOCTB 3Ta CBSIi3aHA HE TOJIBKO C
OOJILIIMM HAa0OPOM Pa3JIMUHBIX HHAUBUIYAIbHBIX XHUMHUYECKUX BEIIECTB C HUX
MPOCTPAHCTBEHHOM, OTKPHITOM B TMOCIEAHUE TOJAbl CYOMHUKPOCKOMUYECKON
OpraHu3alyel, HO B TMEPBYIO OYEPEIb CO CIOKHOCTBIO COYETaHUsi OBICTPO
COBEPIIAIOIMINUXCA OOMEHHBIX TIPOIlECCOB. [TaBHOE — ITO JAWMHAMHUYECKas
CJIO)KHOCTh cUCTEMbl. OJHAKO camMoO€ MOpPa3UTEIbHOE M CaMOE€ CIIOKHOE — 3TO
YAUBUTEIIBHOE COXpaHEHHE 'mopsaka' B ATOM AWHAMUKE W YJIUBUTEJbHAs
HAJI)KHOCTh JTOr0 TMOpSAJKAa U YCTOMYMBOCTH CAaMOMNOMJICPKAHUSI HA TEPBbIN
B3IJISA]] B COBEPIICHHO O€3HACKHBIX yCIIoBusax» [19, C.44].

be3nanexHbie ycloOBHS — 3TO CUTyallus, KOTJa Ha KJIETKY WM K€ Ha BECh
JKWUBOM OpraHu3M BO3JEHCTBYIOT BHEIIHHE paszpyliaromiue (HakTopbl. 37eCh MBI,
HE3aMETHO MEPEILTM K PACCMOTPEHUIO CIIEYIOLIETO MapagoKkca KUBOW MaTEPUU —
CIIOCOOHOCTH OpraHM3Ma K BOCCTAHOBIICHUIO HAPYIIEHHOTO OHOJIOTHYECKOTO
nopsiaKa.
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Iapagokc BoccTAHOBJIEHHS HAPYIIEHHOT0 MOPSAKA

CaMbIM TPOCTHIM TPUMEPOM BOCCTAHOBJICHUS >KHBBIM OpPTraHU3MOM CBOETO
HapYILIEHHOTO TOpsJKA SIBJISIETCS pereHeparisi — BOCCTAHOBJICHUSI OPTraHU3MOM
yTPay€HHBIX YacTeil Tena. Yxe ynoMuHaeMblil Hamu ouosior ['anc [puin nucan B
CBOE BpEMs, YTO CYUIECTBYIOT MHOI'OYMCIIEHHBIE CIIy4al TOrO, KaK OPIraHH3M,
HECMOTpS Ha TO, YTO JMIIAETCAd Kakou-nnmbO CBOEH 4YacTH, «BCE-TaKH
BOCCTaHaBIMBaeT CBOIO0 THMHYHYIO (opmy» [20, C.204]. Ecmu, k mnpumepy,
KaKoro-1u0o 4epBs (HampuMep AO0XKIEBOT0) «pas3pe3aTh IOMEpeK, TO U3 3aaHel
MOJIOBUHBI BBIPACTUT MEPEIHSS, BKII0Uas U Mo3r. Pa3zpes MoxeT ObITh IPOBEJICH B
Jr000M MecTe, TOJbKO He CchumkoM pganexko Hazamy [20, C.218]. Ecmu y
TUAPOUIHOTO TMOJIUNA — TYOYJISIpUM — OTPE3aTh TOJIOBHYIO YacTh CO LIyNaJIbLIAMH,
TO OHA BOCCTAHOBHUTCS «OYCHb OBICTPO, HHOTIA yxKe yepe3 18 wacos» [20, C.219].
Yro ke KacaeTcsi OJTHOTO U3 MPEICTABUTENEH PECHUYHBIX YEPBEU — MIIAHAPUU — TO
IIOCJIE €€ pa3pe3aHuy HAa HECKOJBKO YaCTeM, M3 KaXKIOM TAaKOW 4YacTH BCKOpE
BO3POJIUTCS HOBBIH 4epBb. M OH OyIeT HUIYTh HE XyXKe HCXOJHOro™.

Takolt crmocoOHOCTBIO K pereHepanuu 00J1aJal0T MHOTHE TPYMIbI KUBBIX
CYIIECTB — T'YOKH, TUJPOUHBIC MOJUIBI, Pa3IUYHbIC TPYIIIbI YepBEH, MIIAHKH,
UTJIOKOXKHE, OOOJOUHMKUA — Y BCEX MX M3 HEOOJBIIOro (parMeHTa Tejla MOMKET
pereHepupoBaTh Lebli opranu3M. [Ipu 3ToM MHOTIAa MOPaX)alT MaCIITa0bl TaKOH
cnocobHoctu. K mpumepy, Temo B3pociioil ryOKH, MPOJABICHHOE CKBO3b CHTO,
yepe3 HEKOTOpOe BpEMs BOCCTAHABIMBAETCS W3 pPa3beAUMHEHHBIX KIETOK B
MPaBHIIBHOM IOpSIIKE, 00pa3ys HOBYIO I'yOKy . B 5ToM ombiTe TyOKa BemeT cebs
TaKUM 00pa3oM, UTO HE TaK TO MPOCTO CKa3aTh — LIEJIOCTHOE 3TO JKUBOTHOE, WU
K€ MPOCTO KOJIOHUSI OTIEIbHBIX KJIETOK. HO aHanmornyHble 3KCIEPUMEHTAIIbHbBIC
JaHHBIE OBUTM TIONyYeHbI M Ha Oojiee BBHICOKOOpPraHM30BaHHBIX (opmax. Tak,
(JIMYUHKU MOPCKHX €XKeW, MOryT BO3HUKATh... W3 JAMCCOLMHUPOBAHHBIX Macc

18
0JIaCTOMEPOBY .

1° Bripouem, 311ech YMECTHO PHBECTH CIIETYIONTYI0 HHDOPMALHIO. «Y BICUCHHBIE MTHCATEITH
OT HayKW, TMEPEHOCHBIINE OMMCAHWE 3aMeuaTeNIbHBIX OCOOCHHOCTEW IUIaHApHii W3 KHHUTH B
KHUTY, YTBEpXKAaJH, YTO uepBsika MOXHO pa3pe3arb Ha 100 uvacTeil, U M3 KaXI0oW yacTu
BOCCTAaHOBUTCS HOBOE cylecTBo. Ha kakoMm-To 3Tane onucanuid yncio 100 ynBownock. A 3aTeM
U yTPOMJIOCHh. DTH YHUCIIa HE UMEIOT MO COO0M JOCTAaTOYHO OCHOBAHUH, XOTS pereHeparuoHHas
CMOCOOHOCTh, CBOWCTBEHHAS TUIAHAPHSIM, JIeHCTBUTEIbHO orpomHay [21, C.10].

7 Tax, «Galtsoff (1925) mokasan, uro rpymnmnsl npubmutenasHo 2 000 wam Gosnbliie KIeTOK
ObUTM CLIOCOOHBI K BOCCTAHOBJICHUIO B MUHHUATIOPHBIE TYOKH depe3 5 uiau 6 JHel, eclid ycIoBus
ObLIH HapekamumMn» [22, C.583].

8 Benoycos, 1987[1, C.92]. BracTomMepsl — KIETKH MEpHOA 3aPOJIBILICBOTO APOOIICHHIS.
[Ipy 5TOM mONyYeHHBIE W3 CYCHEH3MM EIUHMYHBIX KJIETOK OJIaCTYIONOJO0HBIE CTPYKTYpPHI

«CTIOCOOHBI Pa3BUBATHCS B HOPMAIBHBIX JMYMHOK-TUTyTeycoB» [23, 1.3, C.9].
50



Boznukaer omrymenue, 4to mHpopManus 00 3THX BOCCTAHOBIIEHHBIX Teax
MOPCKHUX €XKel U T'yOOK COIEpKUTCS HE B CaMHUX Pa3bEeIUHEHHBIX KIETKaX, a,
OIITh TaKW, — BO «BHEIIHEM» OpPraHM3yHIleM Hadaine. To ke caMoe MOKHO
CKa3aTh U O JIPYruX ciydasx pereHepanuu. KoHeuHo, B 1000 KIETKE TOH 4acTH
TeNa, U3 KOTOPOU MUIET BOCCTAHOBJICHUE OPraHU3Ma, CONEPIKUTCS BECh HAOOP €ro
reHernyeckoil nHdopmanuu. Ho Beap omgHOW TeHeTMdeckoi WHGOpMAIuu, Kak
y’K€ TOBOPWJIOCH, SIBHO HEJOCTATOYHO AJIsi (POPMHUPOBAHUS LIEIOCTHOTO KHBOTO
opranusmMa. Brionne pa3yMHO Npearnosarars CyleCTBOBAHUE OPTAHU3YIOLIETO 3Ty
uHpopMalnoo (QakTopa, KOTOPBIA SIBISIETCA «BHEIIHUM», HEMAaTEPUAIBHBIM,
BHEIIPOCTPAHCTBEHHO-BHEBPEMEHHBIM.

IHapagokce aMOpHOHAIBHOM YIKBH(PUHAIBLHOCTH

Kpome mpormecca pereHepaiiuu, NpOSIBISIONIETOCS Y B3POCIBIX OPraHU3MOB,
CIIOCOOHOCTh ~ «TIPEOJIOJICHUS] OE3HANECKHBIX YCJIOBUN» MPOSABISETCI U Y
pa3BUBAIOIIMXCSA OpPraHu3MoB — 5MOpuoHOB. W 31ech Takass CHOCOOHOCTH
BBITJIAIUT erie 0oJjiee yAUBUTENbHO. Tak, B CEpUH IKCIEPUMEHTOB, MPOBEACHHBIX
Ha SMOpHoHax Mopckoro exa ["ancom [pumiem emie Oosee cta jetT Ha3aj, ObLIU
MOJYYEHbl cleAyromme aaHHble. Korma «oIHY W3 KIETOK OYEHb MOJIOJIOTO
AMOpHOHA Ha ABYXKJIETOYHOM CTaAUU Pa3BUTHsI yOUBAU, U3 OCTABIICHCS KIETKU
pa3BUBAJIACh HE MOJOBHHA MOPCKOIO €3Ka, HO COBEPIICHHO IIEJIbIH MOPCKOHN €K,
XOTS M MEHbIIEro padMepa. TOUHO Tak K€ MaJieHbKHE, HO II€JIble OpPraHU3MbI
Pa3BUBAIUCH MOCJIE Pa3pyIICHUS JIFOOBIX OJTHOM, IBYX WJIA TPEX KJIECTOK dMOpHUOHA
Ha YETBIPEX-KJICTOYHOU cTamuu. HampoTuB, mMocie CIUSHUS JABYX MOJIOABIX
SMOPHOHOB MOPCKOTO €Ka Pa3BUBANICS OXMH IUIAHTCKUN MOPCKOI ex» .

[To cnoBam [pumia, «mgaxke omHa u3 8, 16 wim 32 npoOsAmuUXCs KIETOK
3apoJplllla MOPCKOTO €Xa B COCTOSHUM pPa3BUBATHCS Jajblle, IO H3BECTHOMU
CTaauu, o0pasys MNpH ATOM TaKXke IIeJIoe, B COOTBETCTBEHHO YMEHBIIICHHOM
macmrtabe»[20, C.213]. JanpHelmue nccie0BaHMus MOKa3aId HAJIMYKHE dTOH Ke
CIIOCOGHOCTH W Y APYTHX KHBOTHBIX>. OIITH TAKH BO3HHKACT OLIYIICHHE, UTO
uH(pOpMaIUs O B3POCIOM MOPCKOM €XE€ HAXOJUTCA TJe-TO «BHE» APOOSIIMXCA
KJIETOK ero sMOpuoHa. Bejp oTceueHne 3HaUMTEIbHON YacTH AMOpPHUOHA OT IIEJI0TO
HE TPUBOJUT HA PAHHUX CTAIUAX SMOpHOreHe3a K ¢aTaabHOW TMopue STOM
uHdopMaIuu, HE TPUBOJAUT K SPKO BBIPAKEHHBIM YpojcTBamM. B  mroOom

19 [Mennpeiik, 2005 [2, C.20]. Onucanue sxcriepumenToB ["anca Jlpurma.

Tak, y maHIeTHWKAa «HA CTaguu dYeThIpeX OJacToMepoB (TO €CTh 0 OOpa3oBaHUS
AHMMAaJIbHBIX M BEreTaTHBHBIX SPYCOB) M30JMPOBAHHBIE JOpCajbHbIE OJaCTOMEpPBl 00pa3yroT
HOpMaNbHYIO THIuHKY» [13, C.218-219], y MUHOTH ke «Is PEryJIsii HOPMAIbHOTO Pa3BUTHSI
JIOCTAaTOYHO, YTOOBI HA CTagUM BOCBMH OJIaCTOMEpPOB OCTABAJICSl BCETO OJUH JIEISLIUICA

BereTaTUBHBIN Oytactomep» (Tam xe, C.220).
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MEXaHM3Me Takas CUTyalusi HeMmbiciuMa. B camom nene, kak mmcan Jpwi,
«HEMBICTUMA MAlllMHA, COXPAHSIONIas BCE CBOM CBOWMCTBA U CI0KHOCTb, HECMOTPS
Ha TO, YTO Y HE€ OTHHUMAIOTCS JIto0bIe cocTaBHbIe yacTu» [20, C.235-236].

st oObsicHeHUsI TIOJIOOHBIX SIBIEHUM, 10 MHEHHIO Jlpuina, ciemayeT BBECTH
«COBEPILIEHHO CBOeOOpa3HOe, HEpa3lIokKUMOE Jalbllie 3JIeMEHTapHOE Hayao,
nojyuuBiee HasBaHue HsHTenexwm» [20, C.255] — amamor Oojee HaydHO-
OJ1aro3By4YHO-3BYyYAaIllero0 MOHATUA «Ouonorunueckoro mois». Ilpu stom puim
OpUILIET K BBIBOAY, YTO «JHTEJNEXHUS HE €CTh MPOCTPAHCTBEHHOE... MOHITHE U
MO3TOMY K HEW HE MPUMEHUMBI BCE BUBI MPOCTPAHCTBEHHBIX B3aUMOOTHOIIECHUH,
K KOTOPBIM TMPUHAJICKUT U JCIUMOCTh... JHmMenexus Mmodxcem Ovlmb MOJbKO
moiciuma. BoCIpUHATBIMEU K€  MOTYT OBITh  JIUIIb... pE3yJdbTaThl  e€e
JESITETBHOCTIN .

Hano ckasate, yro [pwui, mo cioBam poccuiickoro uccienosarens Cepres
BukTtopoBnua Meliena (1935-1987)%, «He GBI FOIOCIOBHEIM 1 HE BHICACHIBAI U3
najgbia cBou 0000meHus. OCTpOyMHBIMH 3KCIEPUMEHTAMU OH MOKa3all, Kak
Pa3BUBAIOIIMICS ~ 3apOJbIl  YYTKO  pearupyer  Ha  BMEMIATENIbCTBO
HKCIIEPUMEHTATOpA U BCE K€, BOMPEKH ATOMY BMEIIATEILCTBY, Pa3BUBACTCS B
HOPMAJIbHBI OpPraHu3M, PEryJupys JeJICHHE M IEpPEeMEIICHHE KIEeTOK» [24,
C.408]. IIpu >TOM TMO3XkKE «CIIOCOOHOCTh OPTraHU3MOB YCTPAHATH ITOCIICICTBHUEC
BHEILIHETO BMEIIATENbCTBA B MPOIECC pPa3BUTHSA (SKBU(UHAIBHOCTH) ObLIa
npHU3HaHa OJHOW M3 TJABHBIX OCOOEHHOCTEH »UBBIX cymecTB» [24, C.410].
brnarogapst 93TOll  mapaJOKCAJIBHOM  CIOCOOHOCTH, AMOPHOHBI  CIIOCOOHBI
MIPEOJI0JIEBATh PA3IMYHbBIC HAPYIIIEHUS PAa3BUTHUS, BHOCUMBIE BHEITHEH Cpeon WU
K€ YUYECHBIMH-DKCIEPUMEHTATOpaMH, M JOCTHTaTh YPOBHSA KU3HECTIOCOOHOTO
B3pPOCJIOTO OpPTraHu3Ma.

XapaktepHo, 4To B dSMOpuosornueckux kouuemnmusx XIX cronerus
JOMHUHUPOBAJl ~ TaK  Ha3bIBAEMbIH  «Kay3aJbHO-aHAJUTHYECKUW  TIOJIXO],
npeiokeHHbld B. Py: pasBuTue 3apopplia JETEPMUHUPYETCSI MHOKECTBOM
KECTKUX MPUIMHHO-CIICJCTBEHHBIX CBsi3el. HO 3TOT moaXx0/ HE corTacoBhIBaNICS C
pesynbratamu  omnbiToB [, [puima, moka3aBmiero, 4YTo HSKCIEPUMEHTAIHHO
BBI3BAHHBIC PE3KHUE OTKJIOHEHWS MOTYyT W HE TOMEMmaTh OJaromnoixyqyHoOMYy

21 NMpwmr, 1915, [20, C.263] «OcoGeHHO BaXHO BBISCHHTB cebe, U4TO K DHTCIEXHH He
IPUMEHUMO MOHATHE JeTUMOCTH. Kak 3TO HU KaXKeTcs CTpaHHBIM Ha MEPBBIN B3IJIA: SHTEIEXUS
COXpaHseTCs B IEJIOCTH TIPH JISJICHUH €€ MaTepUalbHOTO CyOCTpaTa Ha 9YacTH; MbI IIOMHHM, YTO
[JIaBHAs OCHOBAa HAIIUMX JIOKA3aTelbCTB BUTATU3Ma — OKCHEPUMEHTAlbHbIE JaHHbIE
OTHOCHTEJIFHO IKBUIIOTEHIIMAIBHBIX CHCTEM M TpHBEJIa HAc K 3TOMY pe3ylbTaTy» (TaM Xe,
C.262-263).

22 C. B. Meifen 3amuTi JOKTOPCKYIO JTUCCEPTAIi0 B obsacTtu naneodotannku. OmQHAKO
chepa ero HayyHbBIX MHTEPECOB ObUIa 3HAYUTENBHO IIUPE M, B YaCTHOCTH, Kacajlach

¢bunocopckoro ocMpIcIeHUS IPOOIEMBI KUBOM MaTEPUH.
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pazBututo. [Ipu 3ToM oTAETBHBIE YacTu OpraHu3Ma (GOpMHUPYIOTCS BOBCE HE U3 TEX
CTPYKTYp, 4TO B HOpMe, — HO opmupyrorcs!y [25, C.32]. B kotopsiil yxe pa3s
BO3HMKAET ONIylleHHue, 4To uHpopmanus o0 SMOpPHOHAIBHOM MHpoIecce
HAaXOJIUTCS HE B MaTE€pUU Pa3BUBAIOIIETOCS SMOPHOHA, pa3HbIE€ YacTH KOTOPOMU
SKOOBI TIOTYNHEHBI JIOTUKE CETH «MHOXKECTBA KECTKUX MPUYUHHO CJICACTBEHHBIX
CBA3€», a TrJe-To «BHE» ee. Beap 3Ta Marepusi COXpaHAET CIOCOOHOCTH K
pPa3BUTHIO, B TOM YHWCJIE W K Pa3BUTHIO HECTAHJAPTHBIM IIyTEM, JaXEe B TOM
cily4ae, KOrjia pe3KO HapylIEHBbI CBA3U MEXKY €€ OTIEIbHBIMH YacTSMHU, MEXIY
MpeanojaraeMbIMid MaTe€pUaIbHBIMU HOCUTENSIMU 3TOM uHGpopmanuu. Eciau Obl
ATU MPEANOJIAraéMble HOCHTEIHM UTPAIH 3[IECh OMPEAEISIONIYI0 POJIb, TO TaKOE
BMEIIIATEIBCTBO JOJDKHO ObUIO OBl MpUBECTH K THOENUW SMOpHOHA, WIH, IO
KpaliHEN Mepe, K ABHBIM yPOJCTBAM.

HanbHeiimme AKCIIEPUMEHTHI MOATBEPAUITU OTMEYCHHBIC BBIIIIE
3aKOHOMepHOCTH. MccnenoBareny oTMeYaroT:

«Korma Mbl mnepecaxxuBaeMm, J00aBisieM WIM H3bIMaeM  (parMeHTbI
HAMOPUOHATILHOM TKaHU, Pa3BUTHE BO3BPAILIAECTCS WU 10 KpalHEe!H Mepe CTPEMUTCS
K HOpMeE, TO eCTh peryaupyercs» [13, C.221].

Bnpodem, mpakTudecku BcA SKCIEpPUMEHTANIbHAs 3MOPHOJIOTHUSI CBOJAUTCS K
OMHUCAHUIO SIBJICHUN SMOPHOHAIBLHON pEryJjdlu, B pe3yJbTaTe KOTOPOil
«TOJy4YaeTcsi Ta K€ camasi CTPYKTypa, TOJIBKO IOCJIEI0BAaTEIbHOCTh CTAaauN ee
pasButus Oyaer wuHoi» [13, C.204]. B wyacTHOoCcTH, B WCCIEAOBAaHHUSIX Ha
AMOpPHOHAX MOPCKOTO €a, MPOBEIAEHHBIX elle B cepeauHe XX Beka ObUIo
YCTAaHOBJIEHO: «B TO BpEMsI KaK KOHEYHBIM pe3yibTaT OTHOCUTEIBHO TOYEH U
MOCTOSIHEH, TMPUBOJAIIME K HEMY MPOLECChl MPOSBIAIOT 3HAYUTEIbHYIO
BapuaOeNbHOCTh... OTHOCHUTENHFHO TIOCTOSIHHBIM KOHEYHBIA pEe3ylbTaT MOXKET
GBITH JOCTUTHYT MHOYKECTBOM ITyTeii» .

W HekoTopble W3 ATOr0 «MHOXKECTBA IyTEH» MPOXOAIT dYepe3 TOBOJIBHO
KECTKUE AKCIIEPUMEHTAJIbHBIE YCIJIOBHSI. B YaCTHOCTH, OBLIIO
MPOJIEMOHCTPUPOBAHO, YTO «JIa)K€ MPU UHTCHCUBHOM IEHTPU(YTUPOBAHUU SHUIL
am(puOuii, HapylIaroIeM HWX BUIUMYIO CTPYKTYpYy, JajlbHEHIIee pa3BUTHE
MPOUCXONAWIIO DJKBU(PUHAIBHO — TO €CTh 3aBEpIIAOCh TaK e, Kak U Yy
HEIIOBPEXKICHHBIX SHIY . LIpH ITOM, «IIepBbIC IPOSIBICHHS PA3BHTHS Siia
asrymika - (qpoOnenune, oOpa3oBaHWE OJIACTYNBI) MOTYT WIATA TIpU  "TIOTHOU
nepeTacoBKe" €ro BHYTPEHHEro COJEPKUMOr0 U IMOCJE MOJHOTO HMCUE3HOBEHHS
BUJIUMOM CTPYKTYPUPOBAHHOCTH IIUTOILIA3MbI, KOTOpasi B OOJBIIMHCTBE CIIy4acB

2 06 sTOM HCaIH Bommept (Wolpert) u I'ycradeon (Gustafson); nur. mo: [26, C.111-112].
24 [aBpwum, 2003, [25, C.32] Peus uzaer 06 onsitax A. I'. 'ypBuua.
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Iociie 3TOr0 BOCCO3JAeTCsl CHOBAa (MHOTJA pa3BUTHE UAET U 0e3 ee
BoccTaHoBjeHHs )» [27, C.119].

AHanoruyHele pe3yibTaThl HE TaK JABHO OBLIM MOJYyYEHbI IIPU UCCIEIOBAaHUU
BIUSIHUSA paJuallii Ha pa3BUBAOIIMecs opraHu3Mbl. Okas3alloch, 4TO 3IMOpPUOH
o0namaeT «BBIPAXEHHOW CHOCOOHOCTHIO K BOCCTAHOBJICHHIO, PETEHEpallid |
nepecTpoiike. Yke Ha caMblX PaHHUX CTaausIX SMOPHUOH COJIEPKUT AKTHUBHbBIC
(arorwTE>, CII0COOHBIE MOMMONATh M YCTPAHATH IPOLYKTHI KIETOYHOTO paciasa
U OCTaTKU pa3pyUIeHHBIX oOiydeHueM kieTok. [locie ux ynanenus "opranusm B
nejaoM" crapaercs Mo Mepe BO3MOXKHOCTHU 3alOHUTH 00paszyromuics AehuiuT
OCTaBIIMMHUCS HeubhepeHIpOBaHHBIMU U HEpa3pyLIEHHBIMU
NEepPBOHAYANILHBIMU KJIETKaMHu, Ojarojgaps yemy SMOpPHOH B TOHOrpaduyecKoM
OTHOUIEHUH (OPMHUPYETCS HOPMAJIbHO, HO YMEHBIIAETCA €ro macca WIH
OTIIEJIbHBIE €r0 OpraHbl 3a CYET pa3pyLICHHBIX OOJIYyYEHUEM KIIETOK. ITO
NPUBOIUT K MHKPOGTATBMUK ", MUKpOIehaTHI ', 3aMEIICHAIO POCTA H APYTHM
IpU3HaKaM NoTepu 00pa3yroluXcs ""CTPOUTENbHBIX MaTEpHANIOB". B 3THX cimyyasx
HMOPHOH WJIM HOBOPOXKJECHHBIA BBIMJISIUT BHEIIHE HOPMAJIbHBIM, HO OTIMYAETCS
MEHBIIUMH pazmepamuy [28, C.355-357].

Bce aTu ¢akThl SIBHO CBUIETENIBCTBYIOT O TPYJHOCTAX OOBSCHEHUS CBOMICTB
KUBBIX CYIIECTB C MEXaHHCTUYECKHX No3uuui. Kak nmumyT ucciegoBaTend, B
HEKOTOPBIX CIy4yasX MCKYCCTBEHHOIO HapyleHUusi 3MOpUOTeHe3a, pa3BUTHE
3apojblla MPOJOHKAETCS «B TOJHOM MPOTUBOPEYUH C MPEACTABICHHUIMHU O
MaTepuaiabHOW mpupone uuaykmum» [13, C.240], moxg KoTopoil MOHMMAaeTcs
BJIMSHUE OJHMX YacTe 3apojpllia Ha Apyrue. JIormuHee BCEro MpPENIIONIOKUTH,
YTO KOHEUHBIM pe3yNbTaT «IpHUBS3aH» HE K 3bI0OKOM U BapuaberbHOMN
MaTepuaIbHONW CyOCTaHIIMM Pa3BUBAIOLIEIOCs 3apojbllia, HO K YEMY-TO ropaso
0ojiee OCHOBATEIIBHOMY, YTO COCTaBIIIET ONPEIEICHHBIN «pyHIAMEHT» s
TEeKy4Yell MaTepHalIbHON CyOCTaHLIUU SMOPHOHA.

B xpuctruanckoM MHUPOBO33pEHUHU 3TOT «(QyHIAAMEHT», KaK YK€ HEOAHOKPATHO
YIOMHHAJIOCh, CBSI3bIBa€TCAd C BOXKECTBEHHBIMU HEPrUSIMHU, C MPOSBICHUSIMH B
TBAPHOM MHpPE TOI'O HETBAPHOIO B0>KECTBEHHOIO BCEMOTYIIECTBA, KOTOPOE, Kak
nucai cB. JlmoHncuit Apeomnarur, «IpocTUpaeTcs U Ha JIIOJEH, U Ha KUBOTHBIX, U
Ha pacTeHus, W BooOme Ha BCO mnpupoay B mernom» [12, C.74]. U »st0
BoxkecTBeHHOE BCEMOTYIECTBO, 10 CBOEH OecrpeeibHOI OJarocT, «COXpaHseT
HOPSZIOK M OaroycTpoeHue BeesenHom»[ 12, C.74].

2 DaromuTH — KICTKH HMMYHHOH CHCTEMBI, 3alIWIIAION[HE OPTAHI3M IyTEM TOTMOIICHHS
((paroumTo3a) BpeHBIX UY>KEPOJHBIX YACTHII, OaKTepuil, a TaKKe MEPTBBIX MJIIM MOTMOAIOIINX
KJIETOK.

25 MukpoQTabMusi — HeIOPa3BUTHE, YMEHBIICHHE PA3MEPOB a3,

2" Mukporedatis — HeOPa3BUTHE, YMEHBIIICHHE Pa3MEPOB TOJOBBL.
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Jlon B3TTeH
Mud¢ 06 ognom 11p011eHTe28
(JAHK genoBeka ¥ mMMIIaH3e CHJIBHO Pa3IM4aroTCs)

MB&I no-npekHEMY IPONOJKAEM BUAECTh yTBepkAeHuA, yto JHK udenoseka
n JIHK mummnaH3e «o4Td MAEHTUYHBD», ¢ pazHuued Bcero B 1%. Hanpumep, B
noknanae 2012 r., MOCBIIIEHHOM HccieaoBanuto nocieaoBareabHoctd JJHK Takon
Pa3HOBHUIHOCTH IIIMMIIaH3€, Kak 00HO00, yKa3aHO:

«C Tex mop, Kak HcCcienoBarenu paciu@poBaid IeHOM IIMMIIAH3E B
2005 ., cTajmo M3BECTHO, YTO JIOAUW HUMEIOT OoKollio 99% cBoert JIHK oOmiei ¢
HIMMIIAH3€, YTO JeNaeT 3TH CYIIecTBa OMDKAWIIMMU W3 HAIIUX KUBYIIMX
POACTBEHHUKOBY [1].

N 510 He OB UCTOUYHMK C KAKON-TO COMHUTEIBHOW permyTauueil, 3To ObLI
UCTOYHUK W3/aTeNieldl KypHaima «SCIENCe», a WMMEHHO — AMEpPUKAHCKOM
accoIlMalliy COJEHCTBUS pa3BuTHIO Haykm («American Association for the
Advancement of Sciencey»). «Science» paccmarpuBaeTcs Kak OJUH W3 JABYX
IJIaBHBIX HAY4YHBIX JKypH&JIOB B Mupe (BTOopoil »kypHai — «Nature» wu3
BenukoOpurtanun).

Ho MbI He uaeHTUYHBI ¢ HUMU Ha 99%, HUYEro IMOX0XKero.

IlepBoe 3asBieHHEe 00 «OHOMPOIEHTHOCTHU» BocXoauT K 1975 r. [2]. Ono
OBLIO C/ENAHO 3aJ0JIT0 JI0 TOrO, KaK CTajl0 BO3MOXHBIM CPaBHEHHE OTJIEJIbHBIX
«OykB» (map ocHoBanuii) miua JIHK uemoexka u JIHK mmmnanze; mnepBas
npubnusutensHas pacmudposka JJHK dyenoBeka ne Obuia omyOamkoBaHa [0
2001 r., a pacumdpoBka JJHK mmmnanze mossuiack Toapko B 2005 . Yucno,
noiyueHHoe B 1975r1., 0Oa3upoBajioch Ha TpPyOBIX CpPaBHEHUAX OYECHBb
orpanndeHHblx ydacTkoB JIHK demoBeka wu mmmmaH3e, KOTOpble ObUIH
MpEeABAPUTENILHO BBIOPAaHBI C I1EJABI0 TOJYYEHHUS CXOJCTBA. MOJEKYIIsSIpHbIC
nenouku JJHK mmmvmanse u JJHK yemoBeka ObIIM 3aTeM HCCIIETOBAaHBI, METOIOM
rudpuan3aluu, Ha CTEEeHb COOTBETCTBUS APYT APYTY.

Mo:KHO JIi TOBOPUTH O pasHuue B 1% - «110YTH HAEHTUYHBD)?

['enom uenoBeka coctout u3 nopsaaka 3000 muH. «OykB». Ecnu 3HaueHue B
1% 061710 OBI BEPHBIM, TO 3TO OBLTO OB PAaBHOCHIIBHO pa3Huile B 30 MiIH. OyKB, 4TO
cooTBeTcTBYeT 10-TM meyaTHbIM u3IaHuAM pazmepa bubmuu. Oto B 50 pas
oonbire, yem JIHK campix mpocteix Oaktepuii [3]. Ha camom nene »1o —
OTpOMHAsl pa3HUIA, HAMHOIO TMPEBBIIIAIONIAS BO3MOXKHOCTH JIaXe€ CaMbIX

28 Batten D.The myth of 1%. Human and chimp DNA are very different.
http://creation.com/1-percent-myth
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ONTUMHUCTUYHBIX CIIEHAPUEB HSBOJIIOIIMOHHOIO Pa3BUTHS, [Jake€ C Y4YETOM
3asBJICHHBIX MUJUITMOHOB JIET [4].

KakoBo ke peajqbHoe oT/In4ue?

[Ty6nukanuu o nocienoBatenbHocTsIX JJHK uenoseka u mmmmnanse cuenanu
BO3MOXXHBIM IMIPOBEJICHUE CpaBHEHUs. TeM He MeHee, Jake OHO MPOOJEMATUYHO,
MMOCKOJIPKY T€HOM IIMMITaH3€¢ OB MOCTPOEH HE Ha IycToM MecTe. HebOombimme
¢parmentsl IHK mmmnanze ObuM NpeABapUTENBbHO YIOPSAOYEHBI; TO €CTh,
MOPSIJIOK XMMHUYECKHX «OYKB» OMPENEsUICS HUCHOJIb30BAaHUEM XHUMHUYECKHUX
npouenyp B J1abopaTopusix. OTH MaJIeHbKHE LEMOYKH «OyKkB» ObUIM 3aTeM
MPUBEJCHBI B COOTBETCTBUE C FT€HOMOM YeJIOBEKa B TEX y4acTKaX, JJISi KOTOPBIX
ABOJIIOIIMOHUCTBI  JIyMajd, YTO OHM JOJKHBI TOAXOAUTH (KOMIIBIOTEPHOE
CpaBHEHHE M pa3MEIIEHUE CETMEHTOB). 3aT€M T'€HOM YeJIOBEKa yAaisieTcs, U
OCTaeTcs NCEBAO-TEHOM IMMIaH3e. Takas mpolenypa npeono.iazaem Haaudue
obwe2o npoucxodxcoenusi (IBOJIOLMU), TMPU HSTOM CO3JACTCA HEpealbHas
CMENIeHHasi ToclieoBaTebHOCTh.  [Ipeanonokenne 00  IBOMIOIUU  TIPH
MOCTPOEHUU T€HOMA ITUMIIaH3€ B TAKOM Ciiydae OyJeT JAeNaTh ero 00Jiee MoX0oxKuM
Ha YEJIOBEUYECKUM T'€HOM, 4yeM Ha caMmoM Jene. Ho paxe ¢ mo3umuum 3Tou
ABOJIIOIIMOHHOM MPEB3ATOCTH (DaKTUUECKUE Pa3fiuyusi 2opazoo Oo/vuie, YeEM Ha
1%.

B 2007 r. B «Science» Obuta omyOimkoBaHa crtaThsi o cxojctBe JIHK
yeJoBeKa U IIMMITaH3€e 1MoJ1 HazBaHueM «OTHOCUTENbHBIE OoTiInuus: MUd oo 1%»
[2]. ABtop, Jon Cohen, moaBeprasm COMHEHHIO JajbHEUIIEC HCIIOJIb30BAHUEC
nosioxkeHus: 00 «1%», cchlmasick Ha pe3yJbTaThl CPaBHEHUS TEHOMOB TOCTE
nyONUKaIMKM Pe3ysbTaToOB MPOeKTa Mo pacuiudpoBke nocienoBatenbHoctu JTHK
muMITan3e. Pasauna cocraBuia okosio 5%. M Bce xxe Mud o6 «1%)» ObLT BHOBB
YBEKOBEYEH 8 moMm dce scypHaie B 2012 r.

[Toka3pIBasi, HACKOJIBKO 3TO HenpaBwibHO, B 2012 1. 1-pa Jeffrey Tomkins u
Jerry Bergman caenanu 00630p OmMyOJIMKOBAHHBIX MCCIIEIOBAaHUM, B KOTOPBIX
cpaBuuBach JIHK uenoseka u JIHK mmmmnanze [5]. Ilpu yuere Bcel
nocienoBatenbHocT JIHK, a He Toapko mpeaBapuTeIbHO OTOOPAHHBIX YYACTKOB,
OBLJIO HAWJIEHO CIIeAYIOIIIee:

«MOXHO C YBEpEHHOCTBIO 3aKIIOUYUTh, YTO TEHOMBI YEJIOBEKA U IIMMIIAH3E
MMEIOT CXOJICTBO HEe Oojiee yem Ha nopsiaka 87%; BO3MOXXHO, UJICHTUYHOCTh HE
oonee uem Ha 81%p». («It is safe to conclude that human-chimp genome similarity
is not more than ~87% identical, and possibly not higher than 81%».)

Jpyrumu cioBamMu, pa3HHIIA OTPOMHA; BO3MOXHO, OHA OoJjbIie, uem 19%.
JleiicTBUTENbHO, TOKTOp TOMKINS Ccaenan TOYHOE CpaBHEHHE M HAIICN Pa3idyus
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nopsiaka 30% [6]. KpoMe Toro, Y-XpoMOCOMBI, UMEIOIIUECS TOJIBKO Y CaMIOB, B
KOpPHE OTJIMYAIOTCS, BONPEKU OXKUJIAHUSM 3BOJIIOIIMOHUCTOB [7].

DTO0 OOJBIIOE pa3IMuyhe HE COOTBETCTBYET SBOJIOIMOHHBIM OXXKHUJIAHUSM,
COTJIaCysICh C TEM, UTO MBI OBLJIM COTBOPEHBI 0OMOEIbHO OT ITUX KUBOTHBIX.

CpaBHeHHE IBYX KOMILUIEKCHBIX TEHOMOB JJOCTATOYHO CJIOKHO. [Ipuxoautcs
JIeJaTh MPEAIIONIO0KEHUS O BAXHOCTH pa3nnuHbIXx ydacTkoB JIHK m o 3Hauenun
pa3ITUYHBIX THIOB OTIWYWK. Hampumep, 4To BB OyaeTe nenaTh ¢ YeIOBEUCCKUMU
reHaMH, KOTOPbIE€ OTCYTCTBYIOT y IIMMIIaH3€, WM Hao00poT? TeHaeHuus xke
3aKJII0YaeTCsl B TOM, UYTOOBI MTHOPHUPOBATh WX W CPaBHUBATh TOJIBKO CXOJIHBIC
T'CHBI.

MHorue cpaBHEHUS KacaJUCh TOJBKO TEHOB, KOIUPYIOIIUX OCIKU
(cocraBisrommx ToJibKO 1,2% ot JAHK; MHOrme xoaupyromue reHbl, KOTOpbIE
SBJISIOTCS OOIMMMH, JIEMCTBUTEIBLHO JOBOJBHO CXOAHBI [8]), wucxoms wu3
MPEIIONOKEHNS, YTO ocTalbHass 4dacth JIHK sBnseTcs «HEe BaXKHON» WM Jaxke
«mycopHoi». Tem He MeHee, 3Ta TOUKa 3pEHUS YK€ HE BbIJICP)KUBAECT KPUTHUKHU;
noutu Bce ywactku JIHK, BepostHO, MMEIOT cBOM (YHKIIUU, CHOBA BOIPEKU
OXXHMJAHUSIM  ABOJIOUOHUCTOB [9]. Ho nmaxe ecom «wmycopHas» JIHK
He(YHKIIMOHANIbHA, OTJIWYUS B HEW ropa3no OOJbplIMe, 4YeM B Y4YacTKax
KojaupoBaHus OenkoB, M 3Ta 4yacth JIHK nomkHa OBITH yuTeHa NHpU OLICHKE
paznuuuii. Ml He Ha 99% udenmuunsl, HUYETO MOJI0OHOTO.

Yro Ob1 MOT 10KA3aTh JIO00M MPOLEHT CX0ACTBA?

Hu 5BOTIONIMOHUCTBI, HU KPEAITMOHKUCTHI HE Cealld, WU HE MOTJIU CIeNaTh
MpEeICKa3aHuii O TPOLIEHTE CXOJICTBA, MPEXJE YeM TaKOBOM ObLI pacCUMTaH.
Hpyrumu croBamu, 0yab 310 99%, 95%, 70%, uau 9T0o-TO €I11e, SBOJIOIUOHUCTHI
BCE ele OyayT 3asBIsATh 00 00IIeM MPOUCXOKACHUH, a MbI, KPEAITMOHHUCTHI, OyIeM
BUJICTh OOIINI TU3aifH. B TOHMMaHUM 66160006 U3 pacCMAaTPUBACMBIX JTAHHBIX, MBI
MMEEM JIEJI0 HE CO CTPOrOM HAYKOM, MOJOXKEHUS KOTOPOW MOTYT OBITh JIOKAa3aHBI
DKCIIEPUMEHTAILHO; KaXKIbIM JeaeT BBIBOJAL, B COOTBETCTBHU C JIMYHBIM
MHUPOBO33PEHEM.

Onnako, yeM OoJIbIlle pa3HUIA MEXKTY 00€3bSHAMU U JIFOJIbMU, TEM OOJIbIIe
npo0siemMa Mpu MOMBITKE OOBSICHUTH €€ B paMKaX 3BOJIIOIIMOHHBIX CPOKOB, TaK YTO
JUTSI DBOJTFOIIMOHUCTOB €CTh CMBICII MBITATHCS IPEYMEHBIIIATh Pa3IuIHs.

Mu¢ coxpansiercs

CpaBHeHHE LIETBHBIX TEHOMOB MMOKA3aJI0 TOpa3ao OOJbIINE OTIMYNHN, YEM B
1%, u Bce xe Mud 06 «1%» coxpansiercs. 3auem? [Touemy «SCIieNCe» yBeKOBEUHII
mudp B 2012 1.2 B 2007 r. Cohen murupoBan renernka Svante Paabo, unena

KOHCOpIIMyMa 10 MKUMITaH3€ u3 MHCTUTYyTE 3BOIIONMOHHON aHTporoiaoruu Makca
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[Tnanka (I'epmanust), KOTOpbIA rOBOPWIL: «B KOHIIE KOHIIOB, 3TO MOJUTUYECKUN U
COLIMAJIBHO-KYJIBTYPHBIN MpEeaMET — TO, KaK Mbl BUAUM Ham (T.e., mexay JHK
mumian3e u JIHK genosexa. — Ilpum. nepes.) otnuuusy» [2].

Bo3MOXHO, 3BOMIOIMOHUCTBI HE paccTatoTcss ¢ MupoMm 00 «1%»,
MOCKOJIbKY OH CITY>KHT KaKOi-TO MOJUTUYECKOM, COUMAIIBHOU U KYJIbTYPHOH 11eNn?
Yto 5TO MOXKET OBbITh 3a IIeJb, KaK HE OTPUI[AHUE OYEBUIHBIX BBIBOJOB W3
cpaBHenu#l JIHK, cormacHo KOTOpBIM MBI OUY€Hb OTIMYAeMCs OT muMIan3e? Mud
O CXOJICTBE OBLI MCHOJIb30BAaH B MOJJEPKKY YTBEPKIACHUN, UTO JIOJIA HE UMEIOT
0Cc000ro MecTa B MUPE, U JJAXKE JJIs1 3asIBJICHUN 0 HEOOXOAMMOCTH MPEIOCTABICHHUS
IMMIIAH3€ YEJI0BEUECKUX MPAB [10]29.

Bosnpiias pazHuiia He BSKETCS C DBOJIOLMOHHBIMU OXXUIAAHUSAMH, HO OHA
corjlacyeTcs ¢ TE€M, YTO Mbl CO3JIaHbl OmOoenbHO OT KUBOTHBIX. bor cosman
nepBoro yenoBeka w3 npaxa (beitue 2:7), U mepByl0 KEHIIUHY — U3 €ro pedpa
(bertue 2:22), a He U3 Kakux-11OO 00e3bTHONOAOOHBIX cymiecTB. U moau, B
OTJIMYME OT JIPYTUX CYIIECTB, ObUIH co3AaHbl o 00pa3y boxuto (beitue 1:26, 27),
nyTeM o0co00ro TBOpeHHs. IDTOT o0pa3 He ObUI TOTEpsH, HO OMpayeH B
rpexonageHun [11]; Tak bor cozman mroaell co cneuuaibHOW 1IENIbIO, Kak s
HACTOSILETO BPEMEHHU, TaK U JJIsI BEYHOCTH.
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A.H. JlynHnbrit

HecocrositeqibHOCTH THNIOTE3bI Mapu IlBeiinep (CIIIA) 00 onocpenoBanHoM
’KeJIe30M reMOrJIOOMHAa MeXaHHU3Me COXPAHEHUs MATKHX TKAHeil U OPraHuKH
B KOCTSIX /INHO3aBPOB

Pesrome

[IpencraBinen KpuTHYeCKU HAYYHBIH aHAIN3 HanOOJee TMOIMYNSIPHONH M3 M3BECTHBIX THUIOTE3 O
COXPAaHHOCTH MSTKUX TKaHEH, COCyIOB, KIEeTOK, (parmentoB OenkoB u JJHK B kocTsx auHO3aBpOB
Bo3pacToM B «65-80 MIH. neT», KOTOpas CBS3BIBAET IOBBIIICHHE YCTOMYMBOCTH OHMOCYOCTpaTOB C
¢opMHpOBaHMEM B HHMX MOJEKYJSPHBIX CHIMBOK 32 CYET OKHCJICHHUS >Kelle3oM reMornobuHa (Mospu
[Betitiep ¢ coaBropamu, CIIIA, 2006-2013 rr.).

OOHapy>KeHO, YTO U B TEOPETHUUECKOM, U B IPAKTUYECKOM IIJIAHE 3TA THIIOTE3a HE COOTBETCTBYET
KPUTEPHSAM  HAYYHOCTH Ui MEIUKO-OMOJIOTHYECKMX  JUCHMIUIMH  (KpuTepud  XWiuila): HU
OMOJIOTHYECKOMY NPaBAONOAOOMIO, HU MOJIYYEHHBIM paHee MJaHHBIM, HH SKCIECPUMEHTAIbHOMY
IMOATBCPIKACHUIO. OCHOBHBIM APTYMCHTOM IIPOTUB ABJISAIOTCA HAKOIUICHHBIC K HACTOAIIEMY MOMCHTY
JIAaHHBIE PA3HBIX aBTOPOB, COIJIACHO KOTOPBIM IPU MOJOXKUTENbHOU TemmnepaType onpenensemas JJHK ne
MoskeT coxpansaTees u 200.000 net, a 6emku (KpoMe OCTEOKabIFHA) — CBBIIIE OJTHOTO MAJUTMOHA JIET.

HOII‘-ICpKI/IBaeTCH, YTO OKHCJIEHHBLIE O€JIKU B IO AaBJIAIOIIIEM OOJILIIMHCTBE CJIy4acB OOJI’KHbBI
pacmamaTbCsi HE MeaNieHHee, a ObicTpee. B ciydae »xe WHTHOMpPOBaHWS TOJOOHBIX PEaKIIHiA,
KOHOCHTpAalHd OKHUCIUTECIA B KPOBU MM KOCTAX OOJDKHA OOCTUIATh a6cypz1H0 BBICOKMX 3HAYCHHM.
[MponexnapupoBanHoe oOpa3oBaHHe B OelKax B pE3yJbTare OKUCICHHS IEPEKPECTHBIX CIIWBOK
JEHCTBUTEIBHO CIIOCOOHO YIUIMHATH BpeMs XKHU3HH, K IPUMEpPY, KoJulareHa, HO He Ha ABa-TPH MOPAIKa, a,
COTJIACHO KOHKPETHBIM JaHHBIM, Bcero B 1,52 pasa.

Paccmotpen omeir M. 1lBeitniep ¢ coaBropamu ot 2013 T. M0 HHKYyOAIMH COCYZ0B COBPEMEHHOTO
cTpayca C FeMOFHO6I/IHOM, YTO OBUIO BBIIIOJIHEHO B KAYECTBE IOIBITKHA MOATBEPKACHUA UX TUIIOTE3bI. C
O3 UHU (bOpMaJ'H)HBIX CTaHAAapPTOB OJKCICPHUMCHTAJIIBHBIX AUCHUIINIMH II0Ka3aHO, 4YTO pa60Ta HUMeEEeT
MHOTHE HEJIOCTATKH B METOJIMYECKOM U HAYYHO-UICOJIOTMYECKOM IUIaHE, a IMOJYUYCHHBIC PE3yJIbTaThl
HUKaK HE COOTBETCTBYIOT C()OPMYJIMPOBAHHEIM B HEW BBIBO/IAM.

CraenaHo 3aKiIIOYEHHE, YTO K HACTOALIEMY BPEMEHH OTCYTCTBYIOT Kakue-THOO 0OOCHOBaHHBIC
NPEAOJIOKEHHUS O MEXaHU3MaX, OOBACHSIIOIINX COXPAaHHOCTh OMOMOJIEKYT U OMOCTPYKTYP B OCTaHKaX C
O(l)I/IHI/IaJ'IBHBIMI/I OaTUpPOBKaMM B JC€CATKH — COTHHM MUJIJIMOHOB JICT. I/IMCIOHII/IGCSI MOJICJIBHBIE H
SKCTPANOJALMOHHBIE JaHHBIE TaKUM IeprojaaM mnpotuBopeuaT. Hambonee npaBromnomoOHBIM, O3TOMY,
ABIACTCA MPEAIOJIOXKEHUE, YTO O(i)I/IHI/IaJIBHBIC JaTUPOBKH 3aBbIIICHBI MUHHMYM Ha JBa-TpU HOpsAAKa
(KOCBEHHOE CBUETEIBCTBO O MOJIOAOCTH 3EMIIN).

KuroueBble cj10Ba: MOJIEKYJISIPHAS AJIGOHTOJIOTUSI, COXPAHHOCTh OMOCTPYKTYP U OMOMOJIEKYJT B
MCKOIIAaEMbIX OCTaHKaXx, )KeJe30-reMoriaoonHoBas runore3a M. IlIBeiiep, MonoaocTs 3emitu

AN. Lunarman, Full doctor of science (Biochemistry)

May 2016
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FAILURE OF MARY SCHWEITZER (USA) HYPOTHESIS ON IRON-
HEMOGLOBIN MEDIATED MECHANISM OF PRESERVATION OF
SOFT TISSUE AND ORGANIC MATTER IN THE DINOSAUR BONES

Abstract

A critical scientific analysis of the most popular hypothesis about the preservation of soft tissue,
blood vessels, cells, fragments of proteins and DNA in the bones of the dinosaur dated in the ‘65-80
million years’ which links the increasing stability of biological substrates via formation a molecular
cross-links due to oxidation by iron hemoglobin (Mary Schweitzer et al., United States, 2006-2013).

It was found that both in theoretically and in practical terms this hypothesis does not meet the
scientific criteria for biomedical sciences (Hills criteria): no biological plausibility, no previously
obtained data and no experimental confirmation. The main argument against this hypothesis is
accumulated now data of different authors, according to at positive temperature determined DNA can not
be saved about 200,000 years, and proteins (except osteocalcin) can not be saved about more than one
million years.

It is emphasized that the oxidized proteins in most cases should not decompose slower but should
decompose faster. In the case of inhibition of such reactions the oxidant concentration in the blood or
bone must reach absurd high values. Declare formation of cross-links in proteins by oxidation indeed
capable to prolong the lifetime of collagen, for example, but not for two or three orders, and, according to
the specific data, only 1.5-2.

The experience of M. Schweitzer and colleagues from 2013 comprising incubating of the modern
ostrich vessels with hemoglobin that has been made in an attempt to prove their hypothesis was
considered. From the standpoint of the formal standards of experimental sciences it was demonstrated that
the work has a lot of shortcomings in the methodological and scientific-ideological terms, and the results
of work did not meet the set forth in its conclusions.

It is concluded that, to date, there are no well-founded assumptions about the mechanisms that
explain the safety of biomolecules and biological structures in the remains with the official dating of
dozens and hundreds millions years. Available modeling and extrapolation data contradict to such
periods. The most plausible, therefore, is the assumption that the official dating are inflated for at least
two to three orders of magnitude (indirect evidence for small age of the Earth).

Keywords: molecular paleontology. biostructures and biomolecules preservation in fossils, iron-
hemoglobin hypothesis of M. Schweitzer, small age of the Earth.

1. BBoagHasi yacThb: KpaTKuii 0030p COBpPEMEHHBIX [IOCTH:KEHUH B
00J1aCTH MOJIEKYJISIPHOI NMAJIEOHTOJIOTHH U MAJIe0TeHEeTUKHU

JI100u HauuHanu mpesoricumovcsl, a NOMOM 6HOBb YCHOKAUBANUCD
U MAaKk HeckoIbKO pa3 Kpsody, HOKA 6Ce He NPUBbIKAU HACMOJbKO, 4mo,
dadice K020a4 pazeopendacst CUlNbHeUulds GCNbIUKA... 00U HAYAIU
NOMANEHbKY Xpaopumucs u, st Obl CKA3AJl, 4epcmeems.

1. Hedo «/HeBHUK 4yMHOTO roja
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[Ipeamer MoneKyysipHas TMAJICOHTOJOTUS 3aHMMAETCAd UCCIEeI0BAHUEM
OpraHMYEeCKUX COCJIMHEHMH B HCKOMAEMbIX OCTAaTKaX, BKJoYas O€IKu W
COCTOSIIIIUE M3 HUX OUOJIOTMYECKUE CTPYKTYpPBI, B TO BpeMsl KakK IajeoreHeTHuKa
HaIleJIeHa Ha uaeHTHuKanuio 1 uzydenue ¢pparmento JJHK u PHK [1-17].

@dakThl COXPAaHHOCTH B OCTAaHKAaX JTOMCTOPUYECKUX YKUBOTHBIX HECTOWKHX
OpTraHUYECKUX CTPYKTYp (MSATKMX TKaHEW, COCYJOB, KOCTHOTO MaTpHKCa,
HEOKAMEHEBIIIEH KOXHU U Jp.), HEKOTOPBIX KIIETOK (IPUTPOIUTOB U OCTEOIUTOB,
T.€. KJIETOK KOCTH), 3HAYUTEIBHBIX TI0 pa3Mepy (PparMeHTOB psiga OCIKOB U JTaKe
JAHK mponoimkaloT MHOXXHUTBCS HAUMHAS C MEPBBIX HACTOSAIIMUX OTKPBITHN 1990-
X IT., TIOATBEPKJICHHBIX METOAaMU (PU3UKO-XUMHUH U UMMYyHOXuUMUU. [loapoOHo
JAHHBIE W3 O00JIACTM MOJICKYJIIPHOM MaJICOHTOJIOTMM W  TaJ€OTeHETHUKU
MPEJCTABIICHBI B PSJI€ TOCTYIHBIX 3apyOekHbIX [3, 5, 15—-17] u oTeyecTBeHHBIX [ 1,
2, 4, 6-14] crareii, 0030poB 1 MoHOTpaduii. XOTS MOCIEAHUEC W3 HUX YBUICITH
CBET HEJaBHO, TEM HE MEHEE OHHM HE OXBAThIBAIOT BCE COOTBETCTBYIOIINE JaHHEIE,
MOCKOJIbKY JIOTIOJIHUTENIbHBIE HAxXOJKHW, B TOM YHUCIE B KOCTSAX JIMHO3aBPOB,
N00aBIIsAIOTCA TO OT Toza [18-27].

BriepBbie aMUHOKUCIOTHI M HEKOTOpPbIE MENTHIbBl B MCKOMAEMBIX OCTAaTKaX
ormucan B 1950-x rr. @. A6enscon (Ph. H. Abelson; CIIIA) [8], HO HacTosIIUMU
nUoHEepaMu B 0OJIACTH MOJICKYJIIPHOW MMAJICOHTOJOTUU JTMHO3aBPOB JIOJKHBI
CUMTAThCS, BEPOSITHO, TOJIbLCKUE aBTOPhl M3 KpakoBCKOro YHHMBEpPCHUTETa MO
pykoBojactBoM P. IlaBnuuku (R. Pawlicki), xoTopeie, HauaB eme B 1960-x rr.
M3y4aTh KOCTHU silIepa ¢ OLIEHEHHBIM Bo3pacToM B 80 mutH. jeT [28, 29], B TeueHue
6onee yem 30-Tu JeT MyOMUKOBAIM PE3YJIbTAThl CBOMX HCCIIECTOBAHUMN (TIONHBIM
CIIMCOK pa0boT yKa3aHHBIX aBTOPOB cM. B [8]). B oOpasmnax kocTeit quHo3aBpa ObLIN
OOHapy>KeHbI TOJT AJIEKTPOHHBIM MUKPOCKOIIOM COCYJUCTBIE KaHAJbl, BBISBIICHBI
BOJIOKHA KOJIJIar€Ha W JIETEKTHPOBAHbI MOJOOHBIE OocTeonuTaMm obOpaszoBaHus. C
MOMOII[BI0 UMMYHOTUCTOXUMHUYECKUX U JP. METOJ0B ObLIO MPOJAEMOHCTPUPOBAHO
HaJM4ue B COCYAMCTBIX CTEHKAX OKaMEHEBIIEH KOCTH YIJIEBOJOB, JIMIHUIOB U
JIHK. BpIsBIstIMCh 3pUTPOLIMTHI IMHO3aBpa, COAEpkKalIre xene3o |8, 28, 29].

OnHako WCMOJB30BAHHBIC ATHUMH aBTOPAaMU METONBI HICHTU(HUKAIIUN
OMOMOJIEKYJI U OMOCTPYKTYpP SIBJSUTHCH TOJBKO KOCBEHHBIMHU. Tak, XOTS IMyTeM
UMMYHOTUCTOXMMHYECKOTO aHayn3a ObUIO MOKAa3aHO, YTO B PailOHE COCYIUCTOMN
CTEHKU HaXOJSATCS OCTATKHU yriieBojoB, nunuaoB u JIHK, He OblT0 TOKa3aTeNbCTB
WX DHJOTEHHOro (T.e. MPUCYILIETr0 caMOMy O0Opasily) MpOUCXOXJeHus. BrosHe
BEPOSITHO, YTO TaM MOTJIM HaXOJIUThCS OMOMOJIEKYJIbI 3arps3HSIONINX MUKPOOOB
WU TpuOKoB. PaBHBIM 00pa3oM, CXOJCTBO HEKUX CTPYKTYP IMOJ MUKPOCKOIIOM, K
PUMEPY, C KOJUIAT€HOBBIMH TSKaMU U T.II. COBCEM HE CBUACTEIIHCTBOBAJIO O TOM,
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YTO B HHUX COXPAHWIUCh HCXOJHbIE OHOMOJIEKYNbI, a HE MPOU3OILIO
JMAareHeTUYEeCKOe 3aMElIeHWE OpPUTHMHAIBHOIO Marepuajga MHUHEpalaMH ¢
dbopmupoBaHueM 1ceBaomMopd (moapoOHee ATOT BOMPOC pazo0paH HaMU paHee
[8]).

3a TocIeayrompe HECKOIbKO JCCATHICTHH HAXOOKH B 00JlacTu
MOJICKYJISIPHOM TaJeOHTOJIOTUM MHOXHWINCH (BKJIIOYAss HWIACHTHPHUKAIUIO CO
cnenuPpUUecKUMHi aHTUTEeIaMH (ParMeHTOB pa3jHYHBIX OEJIKOB B OCTaTKax
HCKOIIaeMbIX KUBOTHBIX [3, 4, 8]), HO OHM OCTaBaJIUCh B 11€JIOM MaJIO3aMETHBIMU.
[Toka k Hauany — cepeaure 1990-X rr. COOTBETCTBYIOIIMMU HCCIICIOBAHUSIMU HE
3aHSUITMCh aBTOPHI U3 YHUBEpCUTETa B IITaTe MOHTaHa MOj PyKOBOJCTBOM B TOM
yucie gokropa Owmosormdecknx Hayk (Ph.D.) Mbopu Ilseiinep (Mary Higby
Schweitzer). Ceiiuac 3Ta wuccienoBaTelnbHULA, CyId MO BCeMy, padoOTaer B
OCHOBHOM B yHUBepcHUTETE U B My3ee mrara CesepHas Kaponuna [30].

B 1997r. Obma onyOaukKoBaHAa CTaThsl O HAxXOXJICHUM B KOCTAX
TUpPAaHHO3aBpa HMMYHOTE€HHbIX (parMeHToB remoriobouHa [31], a Takxke
sputpounutoB («KpoBb u3 kamHs») [16, 32], koTopas uMena IIMPOKYIO
M3BECTHOCTh M ObLIa BCTpeueHa ¢ HemoBepueM (cM. B [8, 16]). B 2005-2013 rr.
yKa3aHHbIE aBTOPHI PA3BUIIM HAXOJIKM OMOOPraHUKM B MCKOMAEMBIX OCTAHKaX €Ille
nanpme [17, 21-23, 30, 33-38]. bema pacmmdpoBaHa aMHUHOKHCIOTHAsS
MOCJIEIOBATEIbHOCTh 3HAYMUTENBHBIX 10 pa3Mepy (parMeHTOB KOJulareHa
IMHO3aBpa. bbu10 00HapyKeHO, YTO B KOCTSAX BECbMa MHOTMX JHMHO3aBPOB («65—
80 MJIH. JIeT»), IOCJIe paCTBOPEHUS U YAAJIEHUS UX MUHEPAIbHOU COCTABIISIIOLIEH,
UICHTUDUIIUPYIOTCS COCY[IbI, KJIETKH, MSATKHE TKaHU, MOP(OJOTHYECKH MAlIo
V3MCHUBIINICA OPTraHUYECKMHA KOCTHBIM MATPUKC, a TAaKXKE OCTAaTKU psAaa
HeKoJutareHoBeIx OenkoB [18, 21, 33-39]. [lonytHo rpymnmoi M. lIBeiinep Obuin
C/eJIaHbl HaxOJIKM OMOOPTaHMKKM M B HMCKOMAEMBIX OCTAaTKaxX HE JUHO3aBPOB (K
npumepy [17, 22]).

B mHacrosmee Bpems Mbppu IllBeiinep sABAseTcs, BEPOSTHO, BEIYyLIUM
uccienoBareieM B 00JIACTM  MOJIEKYJSIPHOM  MaJICOHTOJIOTUM M, OTYacCTH,
NaJI€OreHEeTUKU (ITOCKOJIBKY ObLIO OMYyOJIMKOBAHO YTBEPXKACHUE O HaXOXKJIECHUU B
KocTsx auHo3aBpa naxe JIHK [39]).

Panee paboThl MO MOJICKYJISPHON MMAJCOHTOJOTUA W TAJICOTECHETHKE
noApoOHO pazOupanuch HaMU B psfie 0030pOB HA pycckoM si3bike [4, 6—9], HO
MOCJICTHUE U3 HUX OXBATBIBAIM MEepHro ToJibko 10 2009 r. [6, 7, 9]. [TomuMo HUX,
B PyHeTe MMeEIOTCS BepCHM COOTBETCTBYIOIIMX AaMOJOT€TUYECKUX IMyOJIHUKAIUi
H.1O. Komuypunckoro [10—13]. HexkoTopbie 1aHHble ObUTH PACCMOTPEHBI TaKkKe B
olHOM U3 pasnenoB mMoHorpaduu U. Pyxmenko ot 2015 r. [14]. 3a mpomeniiee
BpeMs, KaK CKa3aHO, COOTBETCTBYIOIME HAXOJKH BECbMa YMHOXWIHCH (CM., K

npumepy, nepedenb B [15, 17], a Takxe HOBbIe uctouHuku [16-27, 30-43]), u
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(haKThl COXpAaHHOCTH B TEYCHHE «JIECATKOB» U JAXKE «COTEH MUJUIMOHOBY JIET TOTO,
YTO, B NMPHUHIIMIIE, HE IOJDKHO COXPAHATHCS B OOBIYHBIX YCIOBUSIX U MUJITMOHA JIET
(cm. B [3, 9, 14-17, 20, 30]; moxpoOHEe HIXKE), CTAHOBWIMCH KaK Obl TPUBBIYHOM
oOBIZIEHHOCTHI0, TToATBepkAas ciaoBa M. IlIBeitnep eme ot 2006 r.: «MHOXeCTBO
OKaMEHEJIOCTEW TUHO3aBPOB MOT'YT UMETh BHYTPU MATKYIO TKaHb» [44].

[TapannensHo ¢ HaxoakaMu OHOOPraHMKM B HCKOIMAEMBIX OCTaTKax
BO3pAaCTOM B «JIECATKM MWUIMOHOB JeT» B 1990-2000-x rT. W mo3xe
NPpUOABIISIIUCH TEOPETUUYECKHUE, MOJIEBHBIE, HKCIEPUMEHTAIBHO-
AKCTPAMOJISIIMOHHBIE U MPOCTO IKCTPAIOJSIUOHHBIC HCCIICIOBAHUS HEKOTOPBIX
aBTOPOB, M3 KOTOPBIX CJIEI0BAJIO, YTO MPH HamboJiee OJaromnpusTHBIX YCIOBHAX
Ja)Xe€ YCTOWYMBBIE TIOJMIENTHIBI 3HAYUTEIIHHOTO pa3Mepa30 HE CIIOCOOHBI
COXPaHSTBCS MPU TOJOKUTEILHON TeMrepaType B T€UEHHWE M MUJUIMOHA JIET, a
JHK — u Toro menbmie [20, 45-55]. B Tom uwncie — mnyOnukanuu jaypeara
HoGeeBckoit mpemun mo xumun 3a 2015 r.%! Tomaca JInnmans (Tomas Lindahl)
[46, 47]. Tak kak cocynbl, MSTKME TKaHHM W KOCTHBIA MAaTPUKC COCTOST W3
OMOMOJIEKYJI, MPEUMYIIECTBEHHO KojutareHa [33-35], TO MOHATHO, YTO BCE
CKa3aHHOE OTHOCHUTCS M K HHUM. bojee Toro, CTojib CJI0KHOOPTaHU30BaHHBIC
HaJIMOJIEKYJISIpHBIC, KJICTOUYHBIE M TKAaHEBBIE OOpa30BaHHUS IO OIPEACICHUIO
JIOJKHBI OBITH el1ie 00j1ee HeCTaOMIbHBIMH.

Hazpannsie Hay4HBIC «HEBO3MOKHOCTb 1 «BO3MOYXHOCTBY,
pa3IMyaroIIrecs Ha JBa-TPU MOPSIKa, MPOJOJDKAIOT KUTh MapalIeIbHOW KU3HBIO
BILIOTH JIO HACTOSIIIETO BPEMEHHU.

2. 'unoreTu4eckre MeXaHU3Mbl COXPAHHOCTH OMOCTPYKTYP H
(pparmeHTOB OMOMOJIEKYJ B TeYEHHUE «1€CATKOB MUJLJIMOHOB) JIET: HA CJIYXY
NMOYTH TOJIBKO kKeje30-reMoroonHoBasi runore3a Mapu IIBeiinep

Ympo onunvr npodonscaemces
Cmo muniuapoos nem.
B. Byrycos («Haytuyc
Hommunyc»). «Y1po IonuHb»

BrionmHe ecTecTBEHHO, YTO MHOTHE AaBTOPHI, KOTOPBIE OOHAPYKUBAIU B
MCKOTIAeMbIX KOCTSX BO3PACTOM B «MWIIHOHBI — JCCATKA MHUJUIMOHOB JIET»
OCTaTKU OMOOPTaHUKHU (XOTs Obl MO PEAKIIMU C aHTUTEIAMHU K CHEIU(UYECKUM

%0 3HauNTENBHOTO pasMepa — IOCKONBKY OJHH M3 HHX HMEIOT HMMYHOTEHHBIC CBOMCTBA, APYTHE Y3HAIOTCS
crenupUYecCKUMH  aHTUTElaMH W JIaKe CIIy)Kar MaTepualoM Juisi  ONpEICJCHUs] aMHUHOKHCIOTHOM
nocnenoBarenprocTH [3-9].

31 Orkpsrtns B 06macty pernaparyn JJHK.
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OenmkaM, BKJIIOYasi HeCTaOWJIbHBbIE AlIbOyMHH, T€MOIJIOOMH, UMMYHOTJIOOYIHH U
ap.; cM. B[4, 8]), NBITaTuCh NPEMIOKUTh HEKHE (DUIUKO-XUMUYECKUE,
F€OXMMUYECKUE WU OMOXMMUYECKHE MEXaHU3MBbl CTOJNb  YJIWBHUTEIbHOMN
coxpaHHOCTU. OTHOCUTENTHHO MOAPOOHO C COOTBETCTBYIOIUMH 3aMEUaHUSIMHU OHU
ObUTM pa3o0paHbl HaMu paHee B 0030pax [4, 6—9], HO yMECTHO U 3/ieCh MPUBECTU
UX IepeYeHb C KOMMEHTapHUsIMU (HEKOTOPBIE — HOBBIE).

1) ®opMupoBaHue B MpoOLECCE pachaga M pa3pylLICHHs MOJEKYJSIPHBIX
CBSI3e BO BpeMsi JuareHesa crenupuyeckux OHWOMOIMMEpPOB, YCTOMUYMBBIX K
JAJIbHEUIIEH IeTpaJalu.

KommenTapuii. TpynmHo cka3aTh, KakuM oOpa3oM MOJHMMEpPHU3aIlUs MOJEKYI C
BBICOKOOHCPICTUUCCKUMHU  CBA3SAMU (KaKOBbIMI/I SABJIAIFOTCA 6I/IOMOHeKy.HLI) MNpUBCACT K
NOBBIIICHUIO MX YCTOWYMBOCTH Ha JBa-TpU mopsaka. Eciau sxe Oparb OHONMOIUMEPHI, TO
CUTyalust SBHO O6p8.THa$IZ Oenku MeHee YCTOI‘/'I‘{I/IBBI, 4yeM IICITUAbI, a ICIHTHUAIbl MCHCC

YCTOHYMBBI, YeM aMHHOKHCIOTHL. PaBHbiM oOpazom — ¢ JIHK, ee kopoTkumu
MOCJIEIOBATEIbHOCTSIMU U HYKJIEOTUIAMU.

2) Crabunuzanus OHOMOJIEKYJI uepe3 O00pa3oBaHHE KOMIUIEKCOB C
OpraHMYEeCKUMHU TPOJYKTAMU TEPETrHOS TMOYBBI, B YAaCTHOCTH, C TYMHUHOBBIMH
(ryMycOBBIMU) WJM JpyruMu kuciaotamu [2, 56]. I[logoOHbIE KOMILIEKCHI,
MOJIy4eHHbIE ¥ B  JAOOPATOPHBIX  YCIOBUSX, HWHTHOUPYIOT aKTUBHOCTh
pacuiersironmx gepmeHTos [56, 57].

KOMMGHT&DHﬁ. To xe camoe: 0XWJaTb OT KOMIUICKCOB C T'YMHUHOBBIMU KHCJIIOTAMU

YAJIMHCHUA BPEMCHU IMOJTYKU3HU 0€JIKOB U I[HK Ha JIBa-TPpH IOpsAAKa CIMIIKOM OIITUMUCTHYHO.
HOCKOHLKy pacnan OeJIKOB U Z[HK B TCUCHHUC MUJIJIMOHOB — JOCCATKOB MHUJIJIMOHOB JICT 6y,Z[eT

00yCJIOBJIEH HE TOJIBKO BO3JEHCTBHEM (PEPMEHTOB, KOTOPHIE U CaMH BCKope pacranyrcs. U He
TOJIBKO MUKPOOPTaHU3MOB.

3) beicTpoe «IleMEHTHpPOBaHUE» TIPU TMOTPEeOECHUU OTJIOXKEHUM, YTO
3aIMIIAET OT MUKPOOOB M KHUCJIOPOJa. DTOT MPOLIECC CO3ACT TAKKE 3aKPBITYIO
CUCTEMY, PEAOTBPALIAIOLIYIO paCHal.

KommenTapuii. OgHako (pu3MKO-XUMHUYECKUe mpoliecchl pacnaja nonunentuaos u JJHK

IPU OYEBUIHO MOJOXKHUTENbHBIX TEMIepaTypax JIOJKHBI UIATH U B OTCYTCTBUU MHUKPOOOB (Kak
CMOJIETUPOBAHO, K puMepy, B [48, 51, 53, 54]), u B OTCYTCTBUHU KUCIOPOJA.

4) Css3piBaHME€ OHOJOTUYECKUX MAaKPOMOJIEKYJI C MHUHEPaJIbHBIMU

cyOcTpaTaMu KOCTEH ¥ paKOBHH, YTO TMIOBBIIAET HMX CTAOWIBHOCTh. ITOT
MEXaHU3M COXPAHCHHS CUMTACTCS OJHUM M3 Hanbosee BaXHBIX. MaKCUMaTbHBIN
abdeKT oxumaeTcss MpU €ro codyeTaHuu ¢ (OPMHPOBAHHWEM BHYTPEHHETO
«BaKpBITOro Kpuctamwiay. [IpuHATO cuMTaTh, 4TO OCITKH CIIOCOOHBI COXPAHSATHCS
JONITO€ BpEMS, COCTaBISIONIEE JJaK€ TEOJOTHYECKHE DOIIOXHM, HaxoIsCh B
KOMIIJIEKCE C  amaTUTOM MHUHEPaJIM30BaHHBIX  KOCTeH. AjcopOmms Ha
HEOPTaHWYECKON MaTpuIle TpeIoXpaHseT OMOMOJEKYJbI OT BO3IACHCTBUS BOJBI,
MPOTEOTUTHYECKUX (PEPMEHTOB U MUKPOOPTAaHU3MOB.
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KommeHnrtapuii. Takoil MexaHusm, KoHeuHo, uMmeer Mecto. Hampumep, mns JIHK

MoJieTIbHas aJcopOIvsl Ha OKCHanaTUTe (MUHEpAIbHAS COCTABIISIFOIIAS KOCTEH) yITHHSIIA BpeMs
nonyxu3nu (cM. B [46]). [IpaBna, Bcero B aBa pasa [46], HO CTOJIb Malyl0 BEIMYHMHY MO3XKE
CBSI3AIM C TeM, 4YTO MOJEJbHas cpela MpeacTaBisia coO00M pacTBOp, a HE OPUTHHAIBHYIO
Matpunly koctu [48]. W nedcTBUTENBHO, K IpPUMEPY KOJIJIareéH B COCTAaBE HWHTAKTHOU
BBICYIIEHHON KOCTH (TZIe OH HaXOAUTCS B TECHOM KOMILIEKCE C MUHEPAIbHON MaTpHIIEH) UMeeT
temriepatypy aeHarypanuu 173°C mo cpaBHenuro ¢ 94°C mis geMuHEpaln3BaHHOTO o0Opasma
[48, 58]. AncopOrus KojuTareHa Ha anaTUTEe YBEJIMYMBACT IEPUOJ €T0 BEDKHUBaEeMOCTH [51, 59].

B pa6ore Collins M.J. et al, 2000 [51] mpoBoaMJIM HCCIIECIOBAHHE
CcTa0MILHOCTH OCTeOKaJILuHHa32 npu 75-95°C B cocTaBe MHTAKTHOM KOCTU M B
COCTaB€ MOJICJILHOM CMECH, COJEpXkalllell BCE€ KOCTHbIE KOMIIOHEHTHI
(pacTBOpUMBIE M HEPACTBOpPHMBIC O€JIKH, a TakKe amaTuT), HO — BHE
OPUTMHAJIBHOW KOCTHOM CprKTypBISS. Hama omudpoBka COOTBETCTBYIOIIHMX
rpauKOB JUII KPUBBIX BRDKHBAEMOCTH ocTeokaibiiHa ipu 75°C u3 [51] (puc. 1)
MOKA3bIBAET, YTO MEPHUOJ MOIypaciajia TpeX pa3JuyHbIX SMUTONOB (y3HaBaEMbIX
aHTUTENIaMH) B MOJIEKYJE YKa3aHHOTO Oe€jJKa B COCTAaB€ HWHTAKTHONW KOCTHU
MPEBBINIAET TTOKA3aTelNb JJII KOHTPOJIBbHON cMecu MpuOInu3uTenbHo B 18—145 pas.
Kazanoch Obl, 5TH 3HAYEHUS KaK pa3 U JAI0T YUIMHEHUE BPEMEHU KU3HU JI0 OoJiee
4YeM JIBYX HEOOXOJMMBIX TMOPSAKOB, HO, MO OILIEHKE TE€X € aBTOPOB, IMOJIHBIN
pacraji OCTeOoKaJIbI[MHA /K€ B MHTAKTHOW KocTu mpousoiaeT npu 20°C 3a 580
ThIC. JIeT, a pu 10°C — 3a 7,5 mutH. et [55]. [locnennsis BeauumHA, BCE JKe, HA
MOPSZIOK MEHBIIE JaTUPOBOK Il KOCTEH JIMHO3aBPOB C MATKUMU TKAHSIMHU,
COCy/laMH, KOCTHBIM MaTPUKCOM, KJIeTKaMH u (parMeHtamu Omomosexysn [3—19,
21, 22, 25, 2744, 60, 61]. CnenyeT UMETh B BHJY TaKX e, YTO OCTEOKAJIBIIUH
ropas/io yCTOMYMBEE KOJIJIareHa, a OMOCTPYKTYphl (MSTKHE TKaHHU, COCYAbl U
KOCTHBIN MaTPUKC), PaBHO KaK M KJIETKH, TOPa30 JaOMIbHEE MOTUIENTHIOB.

%2 OcTeoKabIIH — HU3KOMOJNCKYIIAPHBIA GEI0K, COep Il GONbIIOe KOMMYECTBO FIyTAMHHOBOM KHCIOTHI
crieduyeH Uil KocTel (HaXOIUTCsl TaM B KOMIUIEKCE ¢ KOJUIareHOM M MHMHepalibHOM cocTapistronieit). XKecTkas
CTPYKTYpa MOJIEKYJIbl JelaeT OeJOK OYEeHb CTAOWIBHBIM, B YAaCTHOCTH, K HAarpeBaHUIO: OH HE IIOJHOCTBIO
pacmagaercs mpu TepMooOpadoTke B TedeHUe Ooiee deM S5-Th 4 mpu 165°C. OCTEOKaNbIUH — OJUH U3 CaMBIX
TEPMOJIMHAMHYCCKH CTAOMIIBHBIX OCJIKOB )KHBOTHEIX [4, 8, 51].

3 DMIMpHUdEcKH MONMyYeHHBIE KPUBBIE PACIAa OCTEOKAIBHHA NPH TPEX Pa3IHUHBIX BEICOKHX TeMIeparypax (75—
95°C) mo3BOJMIM 3aTeM SKCTPANOIUPOBaTh IMEPUOJ| BbDKMBaHMsi dtoro Oenka yxe mis 10°C [S51] (cpemmsist
TeMIIepaTypa IpH 3aJleTaHuH HCKOITaeMBIX OCTaTKOB B BenmmkoOpurtannu [48]).
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Puc. 1. KpuBble pacnaza TpeX y4acTKOB MOJIEKYJIbI ocTeokaybiinHa (N-KOHIIEBOTO, CPEIHETO U

C-xonmneBoro) mpu 75°C B cocTaBe MHTaKTHOM KOCTH U B CMECH, MOJIETHPYIOIIEi KocTh. TeMHbIe n

yuacTkoB Oejka. PycudunmpoBannslii rpadguk u3 [51].

CBECTJIBIC CUMBOJIbI (a n 6) — pacnag B COCTaBe MOJCIBHOM CMECH M B COCTaBE KOCTH COOTBETCTBEHHO.
ITo ocn a6CI_II/ICC — BpEM: pacniaza, 1HU; 10 OCHU OpAUHAT — % OCTaBIIETOCs CUTHANIA ACTEKIIHHI

CcTaOMJIM3alMi MyTeM aJcopOlMM Ha MHUHEpaIbHBIX MaTpHIlaX KOCTH (akra
OCHOBHOTO

[IpencraBnseT WHTEpEC TaKKe HEKOTOPOE HECOBIAJCHUE C THIIOTE30M
SMHTONA

MOJIEKYJIbI

COXpaHCHHUA OCTCOKAJIbIIMHA B HCKOITACMBIX HCOJIUTHYCCKUX KOCT:IX. COXpaHHOCTb
OKa3ajaachb

oOpaTHO
KpUCTAJUIM3AIMU anaTtuTa o0pas3ioB KOcTH [51], XOTs, ka3anoch Obl, BCE TOJDKHO
B HEW OpraHuKa.

IIPOIIOPLUMOHAIBHON
OBITH HAOOOPOT: YEM MHUHEPAIM30BAHHEH KOCTh, TEM JIYUIIIE JOJKHA COXPAHITHCS

* * *

[lepeuncneHHble TUNIOTE3bl, TPUBOAUMBIE PAHEE MHOTHUMU aBTOpamu [2, 3,
5, 14, 45, 48-51] (B ToM uucie u Hamu [4, 6-9]), MOX0XKe, CTaTU HECKOJIHKO

OTXOAUTh Ha BTOpoil minaH. K mpumepy, B OTHOCHTEIBHO HEAaBHUX paboTax

[IIsetitiep ¢ coaBTopamu [16, 38, 40], B KOTOpBIX ObLIa pacCMOTpEeHa OMOOpPTraHUKa
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B KOCTSIX MCKOIMAEMbIX JKUBOTHBIX, TOYHBIE 3aKJIIOYEHHUS O MEXaHU3Max
COXpaHEeHUs! (parMeHTOB OEJIKOB, MATKUX TKaHEH, COCY/IOB M KJIETOK B TEUYECHHE
«IECATKOB MHIILIHOHOB neT» otcyrcrByor [16]*%, [38]%F, [40]®*. Oxmako B
MOCJIETHUX IMYyOJIMKAIMAX YKa3aHHBIX aBTOPOB BCE K€ €CTh Pa3z0dop MPEKHUX
runore3 (B YaCTHOCTH, MPO MEXAaHW3M CTAaOWIM3allUMd 32 CUET CBS3bIBAHUS C
MuHepanbHbiMu MaTpuniamu [30, 39, 40] u 1p.), opuyeM NOpeBaIMPYIOUIEH B
JAHHOM  Clly4ae  SBJISIETCS  MBICAb O  HEOOXOAUMOCTH  3aIllMTBl  OT
IPOTEOTUTHYECKUX (PEPMEHTOB M MHUKpPOOpPraHm3MoB. UTo, BHOBb, HE cCaMmoe
IJIaBHOE B IJIAHE COXPAHEHUsl CTPYKTYPhI MOJIMIENTHIIOB B TECUCHHUE <«JIECSITKOB
MUJUTHOHOB JIET.

Ho 0COGEHHO MOMY/SPHOH HBIHE CTAda IOCICAHSS, IATas THIoTe3a’
KOTOpas OTIUYAETCS OT NPOYMX OOJNbIIEH CTETIEHbI0 HAYYHOIO HEMPABIONOA00uS,
ecnu OpaTb KpHUTEPUU ECTECTBEHHOHAYYHBIX JUCHUIUIMH (ITOAPOOHEE HUKE).
MexaHu3M COXpaHHOCTH O€lIKOB B KocTsaX aAuHo3aBpoB M. IlIBelinep ¢
coaBropamu eme B 2006—2007 rr. cBsi3any ¢ MOBBIIIEHHEM MX YCTOWYHUBOCTH 32
cyeT 00pa3oBaHHS TMEPEKPECTHBIX MEXKMOJCKYJISPHBIX CIIMBOK B pe3yibTaTe
OKUCJIUTENIbHBIX  MPOIECCOB, HMHAYLUHUPYEMBIX  MOP(OUPHUHOBBIM  KEJIE30M
remorjoouHa. CHaudana 3TO mMpennosioxkeHue Obut0 o3BydeHo B 2006 r. Ha
exXerogqHoM QopyMe AMEpPUKAHCKOW accolMalMyd IO MPOABMKCHHUIO HAYKH
(AAAS) B Buae mpesenraruu M. IlBeiinep u ee pykoBoamrens Jx. XopHepa
(Jack Horner) [60]. 3arem, B 2007 r., BbIIUIA YyXE€ CTaThs B KypHAJe
Koposnesckoro Hayunoro obumiectBa Bennkoopuranuu (Proceedings of the Royal
Society B: Biological Sciences; Proc. Biol. Sci.), rae umMesncsi COOTBETCTBYIOIIHIA
dbparMeHT, MOCBSIICHHBIM BIUSHUIO WHAYIUPOBAHHBIX JKEJIE30M OKUCIUTEIBHBIX
MIPOIICCCOB Ha COXPAHHOCTh OMOMOJIEKYI U OuocTpyKTyp [61]. B mocnennue romp
M. IlIBeliuep ¢ coTpyIHUKAaMH BECbMa pa3Buiiv JaHHoe noctpoenue [30, 39, 40].

W BBIIUIO TaK, YTO TOJBKO yKa3aHHAS KEJI€30-TeMOIrI00MHOBAsI THUIOTE3a O
MEXaHU3ME TMOBBIIICHUS] COXPAHHOCTU OEJNKOB M MOJUINENTUIOB Ha JIBa-TpU
nopsiJika TOJBKO M OcCTajach Ha ciayxy B oOmenoctynHoM HMurtepHerte. Kak B
HAyYHBIX HMCTOYHUKAX, TaK W B HAYYHO-TIOMYJSAPHON JuTepatype (BKyIe ¢ I0
KpailHed Mepe POCCHUUCKUMH «HAyYHO-TIPOCBETUTEILHBIMUY IyOJIHUKAIUSIMU,
BILIOTH 70 Bukunenun), a taxske 8 CMU [62-66].

3 «EcTh MHOTO BOIPOCOB, CBSI3AHHBIX C JOMCTOPHYECKHMH OCTATKAMH MSTKHX TKaHeil. Hampumep, mouemy oHu
COXPaHMIUCh, €CJIM BCE HAIM MOJICITH TOBOPSAT, YTO OpPTaHKMKa JIOJDKHA ObLIA JTaBHO pa3lokuThes? Kak Ha camoM
JieJie IPOUCXOIUT OKaMEHEHHE?»

% «XuMuuecKas IPUPOIA TAKOM COXPAHHOCTH BCe eime HemsBecTHay («Still unknown is the chemistry behind such
preservationy; 31ech U jaiiee nepeBoja Moi. — A.J1.).

% «®DakTopsl, Baustonue Ha coxpanHocTh [JJHK] B Teuenune reonorndeckoro BpeMeHu, He IOHATHIY. («...however,
factors influencing its preservation over geological time are not well understood».)

% Yyicio rUmoTe3s — 10 HaleMy CIIHCKY, KOHEYHO. BO3MOKHO, €CTh KaKHe-TO elile, MCHEe H3BECTHBIC.
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Jlomio A0 TOro, 4TO B MOCJIEAHEM TOJUTHBYICKOM (uibMe u3 1ukia «Ilapk
FOpckoro nepuona» («Mup FOpckoro mepuona», 2015 r.) rpyIine 3KCKypcaHTOB
TUJI paccKa3blBaeT, 4To «BeuyHas» coxpaHHocTh JIHK B kocTsx cBs3aHa

o 38
BO3JACUCTBUCM KCJIC3d, KOTOPOI'O MHOI'O B KPOBH, U T.II.

3. Cyrp runoressi Mapu IlIBeiinep 00 omocpeJOBaHHOM 3 KeJIe30M
reMorJio0MHa  yBeJIMYECHHMH BpPEMEHHM COXPAHHOCTH OHOMOJIEKYJ H
OMOCTPYKTYP U MONBITKA ee IKCIEePUMEHTAJBLHOI0 OATBEePKACHUS

Tenepb 8CsL cuia 8 2emoanobune.

U. Unwd, E. [letpor. «/IBeHaIIIaTh CTYILEBY

3.1. Teopemuueckue npeonocwvinku

CoxpaneHue OMOOPTaHUKM B TEUECHHUE T'€OJOTMUECKUX IMEPUOJOB BPEMEHHU
CBSA3BIBAETCS C TpaHc(opMmanuenl 1a0UIIbHBIX MOJIEKYJ, KIETOK U TKaHeil B Ooliee
cTaOuiabHbIEe (DOPMBI 3a CUET MOJUMEPHU3AIUU W/ WK 00pa30BaHUs NEPEKPECTHHIX
MEXMOJIEKYJISIPHBIX CITUBOK, MTOJIMKOHICHCAIIMK OETTKOB U/UIIM UX KJIaCTepU3aIuH,
a TaKXe MePEeKUCHOTO OKUCIICHUS TUIUI0B MeMOpaH [40, 61].

I'unoresa M. IlIBenuep ¢ coaBTOpamMu COCTOUT B TOM, YTO TAKUE ITPOLECCHI
OTOCPEAYIOTCSI TTOCMEPTHBIM pachajoM TeMoroomHa W muorioouHa. JKereso,
BXOJSIIEE B COCTaB MOPHUPHUHOBOM CTPYKTYpPHI remMa 3TUX OENKOB, HaXOJUTCS B
BOCCTaHOBIEHHOH (opme (Fe?"), Ho mocme Mx pacmama reMoBasi CTPYKTypa, 3a
CYET pEaKkuuu (DeHTOHa39, OKHCIIACTCI 10 Fe¥* ¢ BEICBOOOXKICHUEM
BBICOKOPEAKTUBHBIX CBOOOJHBIX PaJUKANOB (aKTHUBHBIX (POPM KHCIIOpOJA), Cpeau
KOTOPBIX TPHUCYTCTBYET HanbOOJee arpecCUBHBI OKHUCIHUTENb —  paJuKall
MMAPOKCHIA. B KOHEYHOM cueTe, MOCIe PEeaKIMh Iepekucei yxe ¢ Fe,
o0pa3yloTcs CyNepoKCHA-paauKal W JApYyrHue axkTUBHbIE (HOPMBI KHCIOPOJA.
CoryiacHO TPENINOoNOKEHUI0 HAa3BAaHHBIX HCCIENOBATENCH, MMEHHO paJUKalbl,
reHepUpyeMbI€ B pe3ysbTaTe PEaKIMU OKHUCICHMS >KeJie3a reMorjoOuHa, BHOCST
HETIOCPEICTBCHHBIM BKJIaJ B ()OPMHPOBAHUE MEPEKPECTHBIX CIIMBOK (Cross-link)

% Ouaem «Mup IOpckoro nepuoga», 2015 r., CIIIA. Camoe Hauano 50-if MuHyThl: «HemaBHO y3HamM: TKaHU
COXPaHWIINCh, BEJb XKEJIEe30 B KPOBH BBIIAJIO CBOOOHBIE PaJMKaNbl, a T€ BCTYNWIN B peakuuo. B obmem, Oenkw,
KJIETOYHbIE MEMOpaHbl W Mpouee CTAIM NPUPOJHBIMH KoHcepBaHTamu. Tak JIHK MoxkeT coxpaHSATbCsS BEYHO»
(1mTaTa U3 LyOIUPOBAHUS HA PYCCKHUH S3BIK).
% Peaxums ®enrona: Fe** + H,0, = Fe*" + OH* (nom rumpoxcmma) + OH . TToMHMO Kene3a B PEaKiHio MOTYT
BCTYNaTh Takxke u noHsl Meau (Cu®) [67, 68].
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MEXy JIUMTHIaMU KJIETOYHBIX MeMOpaH [39, 61]40, a TaK’Ke KOBAJIEHTHBIX CIIHUBOK
B MOJIEKYyJIax O€JKOB ([0 THUIMY CHIMBaHUA (DOpMaNbAECTUIOM WU TIyTapOBBIM
anpACTHIOM), B ocoOeHHOcTH KosutareHa [30, 39, 40, 60, 61]. Buyrpu- u
MEXMOJIEKYJIIPHOE CIIMBAaHUE JeJIaeT MOJI00HBIE MOJIEKYJIBI U CTPYKTYphI Ooliee
YCTOMYMBBIMHA K PEaKIUSIM pacrana 3a CYET NPOTEOJUTHYECKHX (PEPMEHTOB,
MUKPOOPTAaHU3MOB M TIOBBIMIAET WX TEPMOCTAOUIBLHOCTH (T.€. YCTOMYHMBOCTH K
npoleccaM TEpMOJMHAMUYECKOW aAerpaganuu). IloCKOIbKY MSTKHE TKaHU U
COCYIBl B KOCTSX (OpMUPYIOTCS W3 OenkoB (B OCHOBHOM KOJUIareHa), TO,
COOTBETCTBEHHO, = COXPAaHHOCTb OMOCTPYKTYp Takke Obula  0ObsICHEHa
BO3JICMCTBUEM aKTUBHBIX (popM kuciopoxa [30, 39, 40, 60, 61].

(Bripouem, M. llIBeitniep ¢ COTpyIHHKAMH JIeJIal0T OTOBOPKY, YTO OJHHUX
TOJBKO OINOCPEAOBAHHBIX MOHAMHU JKEJie3a CIIUBOK OPraHMYECKUX KOMIIOHEHTOB
BCE K€ HEJOCTATOYHO ISl OOBSICHEHUS COXPAHHOCTH MATKUX TKaHEW B TEUCHUE
re0JIOTHYECKUX MEepUoJIoB BpeMeHu. [Ipeamnosnaraercs, 4To BTOpask CTaaus 3TOTO
MPOIIECCa — MHUHEpAIM3alMs TKAHEM M KIETOYHBIX IIOBEPXHOCTEU 4Yepes
docdarTuzanmio, CXOAHYIO C TMpoleccoM (HOPMUPOBAHUS KOCTH, UYTO TaKXKe
cTabuIM3UpyeT OMOOpPraHuKy (CM. BbIIIE TIEPBBIM ab3all B JaHHOM paszfene) [40,
61].)

Otkyna Obula B3ATa HMCXOAHO >KEJIE30-T€MOIVIOOMHOBAsS TUIOTE3a, J10JIT0e
BpeMsl CKazaThb OBUIO 3aTpyAHUTEIBHO, TMOCKOJBKY B COOTBETCTBYIOIIHMX
nyomukanusx M. [lBeliiep ¢ coaBTopamMu He OBUIO CCBUIOK Ha, TaK CKa3aThb,
«ananoru u nporotuns». Kak B 2006 1. [60] u B 2007 r. [61], Tak 1 B 0AHOU U3
nyommkanuii 2013 1. [30]. Ho B crarteio [39] 3a 2013 r. yka3zanHas wHGOpMaIIUs
Bce ke Obuta BriarodeHa. CorjmacHO TMPEATNONOKEHUSIM HHBIX  aBTOPOB,
COXPaHHOCTh OpraHUYecKou (ha3bl B MCKOIMaeMbix (opmarusax [69] u B MOpCKUX
ocankax [70] omocpenoBaHa CBSI3BIBAHMEM C HOHAMHU JKejie3a (MPOayKTaMH
JEATEeIIbHOCTH MUKPOOPTaHU3MOB, YTUIN3YIOIIHUX OouocyOcTparthl).
CdopmupoBaBimecss KOMIUIEKCHI C JKeJIe30M CIOCOOHBI 3aTeéM HWHTHOMPOBATh
JAbHENIINN pacnaji OpPraHUuKH MO AEHCTBUEM, BHOBb, MUKPOOPTAaHU3MOB.

Crnemyer oTMeTHTb, uTo B padote 2001 r. P. [TerpoBuya (Radomir Petrovich,
Oxiaxoma) [69] MOXHO HaWTH MNPAKTUYECKH AaHAJIOTUYHYIO MOCTPOCHUSIM
M. [lIBeiiep ¢ coaBTOpamMu THUIIOTE3y O MEXAHW3ME COXPAHHOCTH MCKONAEeMOU
OpraHdKd mox jciictBueM wnoHoB Fe”*. HamoMHHM, OZHAKO, YTO IEpPBBIC
coobmienust nogooHoro poga ot M. IIBeliliep ¢ coaBTOpamMu YBUAEIU CBET CITYCTSI
Tonpko 5—6 jmer— B 2006 m 2007 rr. [60, 61]. be3 cChbUIOK HA KaKHUX-TO
IIPEAIIECTBEHHIUKOB, HACKOIBKO HAM H3BECTHO .

A
0 C 5THM CBSI3aIM COXPAHHOCTB KIIETOK — 3PHTPOLMTOB U 0CTeomuToB [39, 61].
41 N
B nybaukauum ot 2013 r. [30] M. llBeiiuep c coaBTOpaMHu CChUIAIOTCA HAa €II€ OJWH Kak Obl
«aHayor» — paboTy TOTO JKe T0/ia, B KOTOPOW COO0IIANOCH O HAXOXKICHHN T'eMa B KOMIUIEKCE C JKEJIe30M
bl

72



CrnenyeTr mogYepKHYTh, UTO U B CIIy4ae «aHaAJIOrOB-MPOTOTUNOBY [69, 70],
B cirydae pabot M. IlIBeitniep ¢ corpyanukamu [30, 39, 40, 60, 61], riaBHbIi ynop,
Cyls IO BceMy, ObUI cJlieJlaH Ha TMOBBIIICHUE YCTOMYMBOCTH OHUOOpPTaHUKH K

42
pacnajy npoTeoJTUTHIECKUMU (DepMEHTaMU U MUKPOOPTaHU3MaMu .

3.2. llonvimka skcnepumMeHmanbHO20 NOOMEEPIHCOEHU

Croyctst ceMp JIeT TOCNE TMEPBOHAYAIBHOTO (HOPMYIMPOBAHUS THIIOTE3bI
[60], B 2013 r., BHOBb B xypHaine KoponeBckoro obmecrsa BemukoOpuraHum™
M. lIBeiiniep ¢ COTpyAHUKAMHU OITyOJIMKOBAIM PE3YJIBTATHI «IKCIIEPUMEHTAIBLHOTO
MOATBEPAKACHUSD cBoel rumnotessbl [30].

1) Beuto geiicTBUTENBHO MOKA3aHO, YTO B AEMUHEPAIU30BaHHBIX 00pasiax
KOCTH JIBYX JIMHO3aBPOB COCYIUCTBIE CTPYKTYpbl CBSI3aHbI C HaHOYAaCTULAMU
xenesza. TakuM oOpa3oM, (akT KOMIUIEKCA ¢ HA3BaHHBIM METaNIOM OMOOPraHUKU
B HCKOIIA€MBIX KOCTSX OBbUI HaJMIO, HO M3 3TOrO, IOHITHO, HE CIIEJOBAJIO
aBTOMAaTUYECKH, YTO COXPAHHOCTh OENKOB, M3 KOTOPBIX COCTOSUTU TE€ COCY/BI,
Cpa3y BO3pACTAET Ha JABA-TPH MOPSIKA.

2) 3ateM aBTOPHI MPOBEIH OMBIT O WHKYOAIIMH aHATOTHYHBIX COCYAMCTHIX
CTPYKTYp M3 KOCTM COBPEMEHHOIO CTpayca B pacTBOpe TIeMOTIJo0uHa,
BBIJIEJICHHOTO M3 JIM3aTa 3PUTPOLUTOB IbIIJIEHKA (C J00aBleHHEM Tyna ju3ara
SPUTPOLUTOB  cTpayca). B  mapamnenbHOM KOHTpoJie COCyIbl — cTpayca
WHKYOHMpOBAJIM WJIM B OUMILICHHOW Boje, Wi B hocaTHOM Oydepe (3,75 MMoIb/,
pH 7,2). Buauane npoObl ”HKyOMpOBaJIM 5 AHEN PpU KOMHATHOM TeMIeparype u B
a’pOOHBIX YCIOBUSX IJISI MOJIEIHUPOBAHUS TTOCMEPTHOTO OCBOOOKIEHUS B KOCTSX
xene3a u3 reMmoryioonHa. Ilociie 3TOro BBIIEPKUBAHUE COCYAUCTBIX CTPYKTYP
OCYIIECTBISUIM KaK B MPHUCYTCTBUM KHCIOPOAA, TaKk U B OECKHCIOPOJIHOM
atMocdepe (3akaunBasi B MpoObl aproH). MHAMKAIMIO COCTOSIHHUS TMpenapaToB
OCYIIECTBISUIM ~ TOJ  AJEKTPOHHBIM  MHUKPOCKOIIOM, B35SB B  KauyecTBe
MOpP(}OJIOrMYECKUX PpENepoB TOJIIMHY COCYIAUCTOM CTEHKH U HEKOTOpbIe
BU3YaJIbHO OTpEENsieMbIe CTPYKTYPhI B COCyAax.

ABTOpPBI YTBEPKIAIOT, UTO 00paOOTaHHBIE TEMOTIIO0MHOM COCYIbl U3 KOCTH
CTpayca OCTAaBAJIMCh TPAKTHUECKH HEM3MEHHBIMU TIOCIE XPaHEHHUS TMpH
KOMHATHOW TeMIiepaType B TE€UeHHEe 2-X JIeT, B TO BpeMs KaK KOHTPOJIbHBIC
npenapaTbl  ObUIM  TOJABEPXKEHbl 3HAYMTEIBHOW Jerpajauuud (B OCHOBHOM
MHUKpPOOpPraHU3MaMM) 4epe3 Tpu JHA. XoTa B camoil pabore [30] mpencraBiieHHbIE

B OpIONIHOM TONOCTH S0leHOBOrO Mockuta [71]. Ho B 3TOM wHcciemoBaHMM HET NAHHBIX O COXPAHHOCTHU
OMOOPTaHNKH — PEYb HJICT TOJIBKO O MOPHUPHHOBOH CTPYKTYpE reMa.

42 MUKpOOPTaHU3MBbI YTHIIM3YIOT O€IKH, B TOM YHCIIE KOJIJIAreH, TOXXKe C TOMOIIBIO MPOTEOIUTHIECKUX (PEPMEHTOB
[72].

* Mmmakr dakrop BechbMa BbICOK — 5,05 Ha 2016 T.
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pe3yIbTaThl HECKOJIBKO MPOTUBOPEYAT CACTIAHHOMY 3asBJICHHIO O CIIEIU(PUUCCKUX
s dexrax UIMEHHO Keyie3a U reMoryioouna. [IpuBeieHHass OTHOCUTEbHAS CTEIEHb
CTaOWIM3alUU IS Pa3HBIX YCIOBHH HHKYOAIllMM HMEET CIEAYIOmHi Bum [26]
(Hb — remorno6un; PBS — docdatusiii 0ydep):

Hb + O, > Hb - 0, =PBS - 0, >> PBS + O,.

Buano, yto nmo naHHbiM camux aBTOpoB [30] mpu OTCYTCTBHMU KHUCIOpPOAA
HUKAaKoro 3(p¢dexra MMeHHO Fe’’-reMornIo6MHA MO CPAaBHEHHIO ¢ OY(hEpHBIM
pacTBOPOM HeET.

Tem He Menee, mis M. llIBeinep ¢ coaBTOpaMHM THUIIOTE3a CUUTACTCS
JIOKa3aHHOU. YTBEPKAAE€TCS, UTO >KEJe30 U TeMOIJIOOMH «IPOJJIEBAIOT >KU3Hb
ouoctpyktrypam B 240 pasz» [30, 40].

4. HayuHoe HenmpaBAo0noa00ue xej1e30-reMorJio0MHOBOM rUNoTe3bl
COXPAHHOCTH OMOOPraHMKH B T€UECHHUE «IeCATKOB MUJ/LIMOHOB JIEeT)

«Bukmop Muxaiinosuu... u3 0010MK08 YCmpoui CmayuoHapHbiil
osu2ameinb, KOMOPLIIL ObLL O4EeHb NOXONC HA HACMOAUWULL, HO He
pabomany.

U. Uned, E. [leTpos. «/IBeHaaaTh CTYyIHEBY

4.1. Kpumepuu ycmanognenus npuduHHO-C1€0CMEEHHOU C8A3U MEHCOY
08YMA COOBIMUAMU 8 €CECM8EHHOHAYYHBIX OUCUUNTUHAX

buonornueckne 3aBUCUMOCTH HE MPEIONPEAEIICHBI CTPOTO MATEMATHYECKHU.
MHoXecTBO (paKTOPOB BHYTPEHHEM M BHEIIHEH cpeAbl B KIETKE, TKaHW,
OpraHvu3Me W TMOMYyJSIUU JeJal0T MOpOd HEBO3MOXXHBIM BbIBEJACHUE TOYHBIX,
dhopMaTu30BaHHBIX MATEMATHUECKHU CJICICTBUI U3 TOW MM WHOW NMPUYUHBI WU U3
JEUCTBUSL TOTO WJIM UHOTO areHTa. buosornyeckue 3aKOHOMEPHOCTH HHMKOT/IA HE
netepMuHUpPoBaHbl co 100%-ii BEpOATHOCTHIO; BCETa MOTYT OBITh MCKITFOUCHUS.
CkaxxeM, Jake TIpU caMOu OOJIBITION /03¢ TMOBPEKIAIOIIETO areHTa Ha KYJIbTYpy
KJIIETOK TPU TE€X WU HHBIX YCIOBHUSX MOTYT COXPAHUTHCS KUBBIE KJIETOUHbBIC
equauIel [73]. KoHeuHO, MX MOJKET COXPAaHUTHCS HACTOJIBKO Majio, YTO STOM
BEPOSITHOCTBIO B MPAKTHUYECKOM IUIaHe TpeHeOperaroT. Ho rae, mopoil, TouHbIe
JUMUTHI TTIOJOOHOMN rpagaruu’?
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B cBs3u ¢ aTum, eme B 1965 r. Obuia mpeasio’keHa COBOKYMHOCTh U3 9-Tu
KPUTEPUEB YCTAHOBIICHUSI TMPUUYMHHO-CIEJCTBEHHONM CBA3UM MEXKAY ABYMS
COOBITHSIMU  JUII  MEIUKO-OMONOTUYECKUX AUCHUIUIMH. OHU  Ha3bIBAIOTCS
KpUTEepUsIMU XWJUla — OT HMEHH CBOETO OCHOBATeNsl, aHTJIMHUCKOro aBTopa
A. bpendopna Xwria (Austin Bradford Hill) [74]. Habpas B Google kitoueBbie
cinoBa «Kputepun Xwina» Kaxaplii MOXeT yOEIWThCS, YTO 3TO — OCHOBAa U
KpaeyroJibHbIM KaMEHb JI0Ka3aTeJIbHOW OMOJIOTMU U MEAUIIMHBI. MBI K€ NpHUBEIEM
3IeCh  COOTBETCTBYyIOIIyI0  HMHpopMamuio w3  pasgena  «Metogomorus
UCCJIENOBAHUM B MEAMKO-OMOJOTMYECKUX  AUCIUIUIMHAX»  3apyO0e:KHOTO
akagemudeckoro nocodus ot 2007 r. «®@unocodus Hayku» [75].

[IpuMeHuTENPHO K Hallled TeMme, aKTyaJbHbIMU MPECTaBIsIOTCS 6—8-i
KpUTEpHH XWITa 00 YCTAHOBICHUH IPUYHHHON CBSI3U MEK/IY SBICHISMHA

6-ti. buonocuueckoe npagoonodobue. CymeCTBOBAHWE H3BECTHOTO WIIH
NOCTYJUPOBAHHOIO MEXaHU3Ma, C IMOMOILIBIO KOTOPOIO MOKHO, B TOM YHCIIE,
OOBSICHUTH UCKOMYIO 3aBUCUMOCTb.

7-t. CoenacoganHocms ¢ OUOLOSUYECKUMU 3AKOHOMEPHOCMAMU U OAHHbIMU
npeoblOYWUX UCCIe008aHUl: TOKA3AaTEeIbCTBO JOJKHO COOTBETCTBOBATH (PakTam,
KOTOPBIE pACCMATPUBAIOTCS KaK CBS3aHHBIC C HUM.

8-ii. Oxcnepumenmanvnoe noomeepoicoeHue, KOTOPOE JEMOHCTPUPYET,
MOTYT JIU CXOJHbIE d(PhEKThl HAOTIOIATHCS B KOHTPOJIUPYEMBIX SKCIIEPUMEHTAX B
MOJICITBHBIX CUCTEMAX.

Huwxe MBI paccMoTpuM, HACKOJIBKO HMEETCS COONIOJIEHUE JIaHHBIX
KkputepueB st runore3sl M. 1Belinep ¢ coaBropamu.

4.2. Teopus

Ha mepBbIii  B3rIsA, JKEIE30-TEMOTJIOOMHOBAsT THIOTE3a  BBITJISIUT
PaBAONOA00HO, eCM OpaTh HIKETIEPCUUCICHHBIC (PaKThl, He paccmMampusds ux
VenyOneHHo 8 KOHKPemHOM U KoauuecmeenHom niawe. Ho MBI-TO Kak pa3 u
PacCMOTPUM UX B TTOJIOOHOM ILJIAHE.

1) Okucnurenw, B TOM YHCJIC HOHBI XKeje3a, JEHCTBUTEIBHO CIOCOOHBI
OKHUCHATh Oenku W (POpMHUPOBATH B HHUX KOBAJEHTHBIC CIIMBKH (BHYTpH- U
MexMOJIeKyJIsipHbIe) [68, 76-80]. Ho okuciieHHbIe, NeHATypHUpOBaHHbIE OCIKHU U
MENTUIBI — HAWIYYIIAe CYOCTpPAThl IS JESHCTBHS KICTOYHBIX W OaKTepHaIbHBIX
nporeas. [IpoTeonn3 MOBpEKIEHHBIX, OKUCIEHHBIX OMOMOJICKYJ — BHYTPEHHUUN
MEXaHU3M, C IOMOIIBI0 KOTOPOTO KJIETKa HM30aBISAETCA OT HEPYHKIIMOHATBHBIX
ouononumepos [78, 79, 81, 82]. Takum oOpa3om, dyem Oojbine OeNOK OyaeT

44
Hwxe mpencraBieH TOIBKO CMBICH KpuTepueB. KoHKpeTHBIe (hOPMYTHPOBKH MOTYT OBITh PA3HBIMHU B PAa3JIMIHBIX
HNCTOYHHUKAX.
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OKHUCJIEH (B TOM 4YHCJIE 3a CYET peakluid C MOHAMHU jKejie3a), TeM OBICTpee OH
pacnanaercs [81, 82] (puc. 2).

% Pacnasiierocs 0ejika

2+
$ H,0,/Fe

a
H20,
7 _ % Untreated

ar Pl
o~
2 -~
/ -~
#% 1
ot A
015 60 120 210 300
MHHYTBI

Puc. 2. Ilpumep Oojee WHTEHCHBHOTO IPOTEOJUTHYECKOrO pacmana Oeilka B Cilydae €ro
OKHCIIEHHs TIEPEeKHCHI0 BOJOpOona M HoHamm kenesa (Fe’"). KasemH HHKyGMpOBamM B 3KCTpaKTe
SPUTPOIUTOB (KaK HCTOYHHWKE MPOTEOTUTHYECKUX (PEPMEHTOB) B MPUCYTCTBUU U OTCYTCTBHUH ATP
(TeMHBIE W CBETJIbIE CHMBOJIBI COOTBETCTBEHHO). 1 — KOHTpOIb; 2 — TMOCIE OKHCJICHHUS TMEPEKUCHIO
BOJIOpOJa; 3 — IIOCIIe OKHCJICHUs NMEPEKHUChI0 BOJOpoAa U noHamu skenesa. Ilo ocu abcmuce — Bpemst
pacraja, MHH; 10 OCH OpAMHAT — % pacmaBierocs kazenHa. PycudunupoBanuslii rpadux u3 [81].

Ho ectp HekoTopas rpaHuiia paccMoTpeHHoro ¢enomena. Korna
KOHIIEHTpAlUsl OKHUCIIUTESl OKa3blBaeTcs OYEeHb BBICOKOM, HalOmromaercs,
HaIpoOTHB, HWHTUOMpPOBAaHME NPOTEONU3a Oeska, CBSI3aHHOE C HMHIyKIUEH
Ype3MepHO OOJIBLIOTO YHUCIA MEXKMOJIEKYJISIPHBIX CIHIMBOK, YTO MPHUBOIUT K
(GOpMHpPOBAaHUIO KPYIHBIX HEPAaCTBOPUMBIX OEJTKOBBIX arperatoB, MeHee
JOCTYIHBIX JIJIsl IPOTEOIUTUYECKUX (hepmeHTOoB [78, 79].

B uccnenoBanuu [78] nmpuBeneH MOJYyYEHHBIA AKCIEPUMEHTAIBHO Ipauk
3aBHCHMOCTH NPOTEONIMTHYECKOTO pacraga Oelka’  OT KOHLEHTPALUH B Hpobe
OKHUCJIUTENII — TEPEKUCH BOAOPOJA. 3aBUCHMOCTh HMMEET NHUK: 10 Mepe
YBEJIMYEHUS] KOHIEHTPALUU MEepeKucH (T.e., M0 Mepe OKHUCIeHHUs Oelika) cHayaa

** PHKasa A; 3a cuer aeiictBus 20S nporeocomsr [78].
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PE3KO aKTUBHUPYETCSI MPOTEOJIU3, JOCTUTrasi MaKCUMyMa MOpH Mopsiaka 4 MKMOJIb
nepekucu Ha | mr Oenka B mpoOe. 3areM, mpu 0Oojiee BBICOKOM COJEpPNKaHUU
OKHCJIUTEJIS, TPOTEOJIN3 IIJIABHO HHTUOUPYETCS MPUOIM3UTEIBHO BABOE (pHC. 3).

NHTeHCHBHOCTH NPOTE0.H3a (OTH. e1.)

351

30+

254

20

15+

0 10 20 30
Konnentpauns H 202, MKMO.J1b HA 1 Mr Oejika

Puc. 3. [luxoBast 3aBUCHMOCTb ITPOTEOIUTHYECKOT0 pacnana 6enka (PHKaza A; 3a cuer neiictust
20S mpoTEOCOMBI) OT KOHIICHTpAIMU OKHCIUTENs (IMepeKucHu Bojaopoaa) B mpobe. Ilo ocu abcumec —
KOHIIEHTpAIlMsl NEPEeKUCH B pacdere Ha |1 Mr Oenka; 1Mo OCH OpJAMHAT — WHTEHCHBHOCTH MPOTEOJIN3a B
OTHOCHUTENFHBIX eIMHUIaX (KOHKPETHO — TI0 KOHIEHTPAIMN CBOOOIHBIX aMUHOB; MMOJIb B MUH Ha 1 mMr
npotreocombl). PycudunmpoBaHHblii rpaduk (¢ Hameid ynpomaromeid MomuuKanuedl eIuHUI IS
opauHatel) u3 [78].

Ho ecmu paccMmoTpeTrh, 4TO Takoe KOHIIEHTpanus 4 MKMOJb TMEPEeKUCH
BoZlopona Ha 1 Mr Oenka B mpoOupke (T.e., TUKOBas) JJi OpraHuU3Ma, TO, K
npuMmepy, s 1eapbHo kpoBu (mopsinka 18% Oenka — 180 mr/mur) aTO
cooTBeTcTBOBasIO Obl 720 MxMonb/Mi = 0,72 Monb/n  TiepeKkucu. AmTedHas
nepekuch Bojopoaa (3%; mMonekymnspHas Macca 34 y.e.) UMEET KOHIICHTPAILUIO
0,88 monw/n. CnenoBatenbHO, 4YTOOBI COOJIFOAAJICS MEXaHU3M HMHTHOMPOBAHUS
MPOTEOIMTHYECKOTO pacnaaa OeaKa IpH JSHCTBUH TIEPEKUCH, ¢ KOHIICHTPAIUS 6
Kpogu (W B KOCTH) JOJKHA OBITh HEMHOTUM MEHBIIIE TTOKA3ATENs JAJI alTeYHOTO
npenapara!
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Moryt 3aMeTuTh, 4YTO IEPEKUCh BOAOPOJA — HE CaMBIM CEPHLE3HBIN
OKUCIUTENb. J{eMCTBUTENBHO, BaXXKHBIM MPOAYKTOM peakiuuu DeHTOHA SBIAETCS
pagukan TUIpPOKCWIAa — HaubOolee aKTUBHBIA M3 M3BECTHBIX MPUPOJHBIX
okucautenen [68, 80, 83]. Ho ecnu cpaBHUTH CTaHAAPTHBIE PEAOKC-TIOTCHIIUATIBI
JUIsl TUAPOKCWIBHOTO paJuKaia W IMEPEeKHCH, TO pa3HHUIA HUKAK HE JOCTHIaeT
nopsiakoB (2,59 B u 1,78 B cootBerctBeHHO [83]). Takum 00pa3om, B peanbHBIX
YCIIOBUSIX OpPraHHM3Ma KOHLIEHTpAlMOHHAs I'paHMIla YMEHBIICHHs pacrnajna Oenka
BCE PAaBHO HE MOKET OBITh JOCTUTHYTA JlaXke JUIsl MOHA TMIpokcuia. JIokaibHbIe
MUKPOKOHIIEHTPAIIU! MOTYT OBbITh OOJIBIIMMHU, HO HA LENbHYIO KapTUHY B KOCTH
ATO HE MOBJHUSET, TOHSATHO.

Orcroma  cinegyer, 4YTO  HHMKAaKOro MPaBIONOJ00HOTO  MEXaHH3Ma
OMOXMMHUYECKOTO UHTHOMPOBAHUS MPOTEOTUTUUECKOMN Jerpagauuu OUOMOJIEKYI U
COCTOSIIUX M3 HHUX OMOCTPYKTYp B KOCTAX JUHO3aBPOB 3a CUET OKHCIICHHUS
xeresa’™ Ha merne He nmeercs. OJHAKO MMEHHO C YCTOMYHMBOCTBIO K MOTOGHOMY
paciany M. IlIBelinep ¢ coaBTOpaMH M CBS3BIBAIIA B NEPBYIO OUYEPEAL CBOIO
TUIIOTE3Y U PE3YJIBTATHI €€ IKCIIEPUMEHTAIBHOIO NoATBepkaeHU [30].

2) HeiictBUTenpHO, (POPMUPOBAHUE BHYTPU- U MEXKMOJIECKYJSPHBIX CIIUBOK
B 0eJIKaxX yBEJIMUYMBAET UX YCTOMUMBOCTH K TEPMOJCHATYPALMU U, TAKUM 00pa3oM,
MOBBIIIAET (PU3UKO-XUMHUUECKYIO CTAOMIIBHOCTh KaK Obl «BO BpEMEHW» (ITOKa3aHO
B TOM uyucie s kosuiareHa [85, 86]). Ilockonbky cpa3y BO3HUKAEeT BOIPOC O
KOJIMYECTBEHHOM CTETEHH MOBBILIEHUS, TO HEOOXOIUMO PACCMOTPETh KOHKPETHBIE
CpaBHUTENbHbIE TaHHbIE. TakoBble ObLIM NOJydeHbl eme B 1990-x IT.; pe3ynbTarhl
npencrasienbl B [48] (puc. 4). beuia mpoBeneHa mapasuieNibHas UHKYOalus mpu
37°C u pH 1,6 keTryToBbIX HHUTEH (caMoOpaccachIBAIOIIUECS B KHUCJIOW cpefe
XUPYPruvyeckre HUTU U3 KOJUJIareHa) JBYX THUIOB: 0€3 KOBaJIEHTHBIX CIIMBOK U
cozepxkamue 64 MoOJIeKyJIspHble CIIMBKM. HUTM CcO CIIMBKaMmH, B CaMOM JIEle,
pacrajaiuch J0JblIe, HO, COTJIACHO NMpuBeAcHHOMY B [48] rpaduky — He Oosee
yeMm B 1,5 paza. U3 apyroro rpaduxa B [48] (puc. 5) ciemyet, 4To naxe Kornaa
YUCJIO CIIMBOK JOCTUTAIO Tnopsiaka 160-Tm Ha CTPyKTypy, TO 3aBUCHMOCTH
pacnaza OT BPEMEHHM BCE PaBHO OCTaBajaChb MOHOTOHHOM M, 3KCTPANOJIUpPYs
KpUBYIO Ha TrpaduKe, MOXHO YOETUTBHCS, YTO CIIMTHIM KOJJIAreH MOJHOCTHIO
pa3zloxuTca K 12-My OHIO 1O CpaBHEHHUIO C MOpsSAKa 6—/-10 HOHIMU i
HECLIUTOTO. ..

4
® TMockonbky peaxius (DEeHTOHAa MOKET HATH, KAK CKA3aHO, HE TOJIBKO C HOHAMH JKele3a, HO M MEIH, TO
AQHAJIOTUYHBIA MEXaHW3M ITOBBIMICHUS CTAOMIBHOCTH OEIKOB B PAaKOBHHAX MOJUIIOCKOB (MOJUTIOCKH MMEIOT MeHb-
coJiepKariie moppupUHOBEIE CTPYKTYPHI B COCTaBe reMolinannHa [84]) Takke OTCYyTCTBYET.
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JoJss ocTaBLIerocst KeTryTa
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Puc. 4. Pacniag KeTTryTOBBIX HUTEN (XUPYpPrUYecKHe caMOpaccachIBaIOIINecs HUTH U3 KOJJIareHa)

npu 37°C B kucnoit cpene (pH 1,6). CrormHast KpuBast 1 TEMHBIE CUMBOIBI — HHUTH 0€3 MOJIEKYISIPHBIX
KOBAJCHTHBIX CIIMBOK; ITYHKTUpPHAs KPHUBasi U CBETIIbIE CUMBOJIBI — HHUTH, COAEpIKalue 1Mo 64 CIINBKU

Ha TPOMHYIO CIUpPaIb MOJEKYJIBI.

OCTaBIIIETOCS KeTTyTa (KOHKPETHO — Macca ocTaBIieics ¢pakmun). PycudummpoBanssii rpaduk (c

(uKkanyen enuHuUIl IUIsl OpJUHATHI), TIPEACTABICHHBIA B [48] CO CCBLIKO

ycroBus uakybarmu u3 Okada T. et al., 1992 [87].

Halllel yIpoumarmenl Moau

Jloas ocTaBmerocs

KoJu1areHa

Puc. 5. 3(1)(1)6KT YBCINYCHUS YHCJIa MOJICKYJISAPHBIX KOBAJICHTHBIX CHIMBOK Ha «BBIXKUBACMOCTL)

koyutarena. PycuduimpoBanHbiii TpexMepHsbIid Tpaduk (¢ Hamed ynpolmaromeid MoquuKanueil euHul]

, MO OCAM OpAHMHAT — JO0JIA OCTAaBHICTIOCA KOJIJIareHa (KOHerTHO—

v

st opauHat) u3 [48]. Ilo ocn abcumcc crmeBa — BpeMs pacrmaja, JHH; CIIpaBa — YHCIO CHIMBOK Ha
TPONHYIO CIUpANb MOJEKYJIBI

OTHOCHTEhHAS Macca npemaparta [48]).



CxonHble TaHHBIE MOJy4eHbl U B [85] misi TepMOCTaOMIIBHOCTH KOJUIareHa
U3 XBOCTa KpBICHI MOcie (GOPMHUPOBAHUS B HEM CIIMBOK IMyTeM HWHKYOAIMu C
HepeKuchio Bogopoaa. M in vitro, u in vivo Bpems pacraga kouiareHa mpu 42°C
JUIsl Oelka ¢ OKUCIMUTENIbHBIMU CIIMBKaMU BO3pacTalio, OMSITh K€, BCEro B JBa
pasa.

[ToHATHO, YTO yBEIMYEHUE BPEMEHH KU3HU B 1,5—2 paza — 3T0 He JBa-TpU
MOpsiIKa BEIMYUHBI, KOTOPhIE HEOOXOIUMBI JJISI TOTO, YTOOBI MOXHO OBbLIO OBl
MOBEPUTH B Bo3pacT «65—80 mmH. met» [3-19, 22, 25, 27, 3044, 60, 61] mis tex
KOCTEH JIUHO3aBPOB, B KOTOPBIX HAIILIM MSATKUE TKaHU, JAPYTrUe OUCTPYKTYPHI U
dbparmenTsl 6Momosekyn. Hayunoro npapnonoioous u TyT He HabJIt01aeTCs.

3) Wmeercs psia JaHHBIX O HAXOXKACHUU [JII HMCKOIMAEMBIX >KUBOTHBIX
BO3PACTOM B «JIE€CATKH U COTHH MUJIJTMOHOB JIET» OMOOPTaHUKH B TaKUX 00pas3lax,
B KOTOPBIX 3aBEJOMO HE MOXET OBITh KeJie3a C TEMOIVIOOMHOM WM YIIOMSHYTOM
BBIIIIE MEJM B COCTABE I'€MOLIMAHMHOB MOJUTIOCKOB. B pabote [15] mepeunciensl
noJ00HBIE HAXOJIKM; €CTh TaKoBble W B Hamem o03ope [8] u B pabote
H.1O. Komuypunckoro [13]. Kak ke OHM COXpaHWJIMCh B OTCYTCTBHE METAJLJIOB-
OKHUCJIUTENIeH U TeMorio0nHa’?

4.3. Ixcnepumenm

4.3.1. IIpotuBOpEUHE TUNOTE3BI IKCIIEPUMEHTAIBHBIM JTAHHBIM IPYTUX
aBTOPOB

PaccMoTpuM Temepp COOTBETCTBUE JKEI€30-T€MOTTIO0MHOBOM THIIOTE3bI
COXPAHHOCTH GHOOPraHMKH B TEUCHHE «JIECATKOB MUUTHOHOB JeT»" 7-My U 8-My
HA3BaHHBIM BBIIIE KpUTepusM Xuiia («COrjacOBAaHHOCTh C OHMOJOrMYECKUMHU
3aKOHOMEPHOCTSIMU» M «COOTBETCTBUE MOJENbHBIM 3KCIEPUMEHTaM»). YiKe
rOBOPWJIOCh, YTO HEKHUX «aHAJOTOB W NPOTOTUIOB» ISl WJUTFOCTPATHUBHBIX
JIOKA3aTeJIbCTB KEJI€30-TeMOITIOOMHOBOM TMIOTE3bl HE UMEETCS, 32 UCKIIOUEHUEM
OTJIEIbHBIX MTPEANOJIOKEHNN, YTO CBSI3bIBAHUE KEJIE€3a C OPraHUKOM B UCKOITAEMBbIX
U MOPCKMX OCaJKax MpOJIEBAET O3TOH OpraHUKE IKU3Hb, IPEMATCTBYS
Mukpoopranuzmam [69, 70]. Tem He MeHee, OCKOJIBKY MPEAMET «MOJEKYISIpHas
MaJICOHTOJIOTHS Hadall pa3zpabateiBathes 3amosro 1o M. [Beitnep, eme B 1990-
X IT. U JJaK€ paHee JeJIaJUCh TMOMBITKA KaK-TO ONpPEAEIUTh BPEMEHHBIE JTUMUTHI
BbDKMBaeMocTu Ouomoliekyn (6enkoB, JJHK u np.) B uckomaemeix ocrarkax. Ha

47

W nmaxe, ecnu TUIOTE3a MPETEHIYET HA YHUBEPCAIBHOCTH, «COTEH MUJUIMOHOB JIET» JUISI HEKOTOPBIX HAaXOJOK
MMUTMEHTOB, XUTHHA, TKaHEH MOJUTIOCKOB, HEOKaMEHEBIIIeH KOXH JUHO3aBPOB U Tp. (cM. mepedeHs B [15]). Xors
MOHSITHO, YTO TEMOTJIOONH B MOAOOHBIX 00pa3iax MOT ¥ OTCYTCTBOBATh.
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PYCCKOM sI3bIK€ KOHKPETHBIE MaHHbIe ObUTM pa3o0paHpl paHee Hamu [6-9] m
. Pyxnenko [14].

B 1nenoMm nomoOHbIE HCCIEIOBAHUSI-IKCTPANOISAIUN €IUHUYHBL. Bce oHM
ynomuHaroTcs B myonukarusax M. [setinep [5, 18, 30, 40, 41, 61], Ho, eciu 6path
MOCJICIHNUE TONbl, — C 3aKIIOYCHUSIMH 00 OTCYTCTBHH HCYEPITBIBAIOIINX
noka3aTenbeTB [40]:

«[Bvisoowr pabom] ocrosanvl Ha s3Kcmpanonayuu, ucxooauel U3 pacnaa
npu  HepearucmuyHo dcecmkux xumuueckux ycrosusx [49], wa xumuueckux
MOOensix, KOmopbvle He YYumslearom Ccmabduausupyroujee 6iusiHue mecHol
accoyuayuu Guomonexyn ¢ munepanshon cocmagnsiowei [54]°, ww oce na
IKCMPAnoaayuu OAHHbIX N0 0e2paoayuu, NOJIYYeHHbIX OJisl 02PAHUYEHHO20 HAbopa
oxamenenocmeii [pasnozo sospacma) [201%*. B pesynomame [maxumu asmopamu]
coobwenusi 06 0OHapyHCeHUU MONEKYIAPHLIX OUOCMPYKIMYD 6 OKAMEHEeN0CHX
ospacmom 6onee 100 moic. iem 6cmpeuaiomes co CKenmuyusMom» ..

Onnako Apyrux MoJA00HBIX UCCIEOBAHUM MOKa HE TpoBoAWIIOCk. [loaToMy,
UCXOJI1 W3 HAyYHbIX [MPUHIUIIOB, TMOJIYYEHHBIE JIMMUTHI BBDKHBAEMOCTU
MCKOIaeMON OMOOPTaHMKH, JI0 MOJYyYEHUS UHBIX PE3YJIbTATOB, IOJKHBI CUYUTATHCS
HEKHMH CTaHJIapTaMHu.

B menom, Meroamdeckue IMOAXOABI MPH MPOBEACHUM COOTBETCTBYIOIIUX
OIICHOK OBLIM JIBYX THUIIOB:

a) Nuky6amus OenmxoB, nomumentuaoB u JJHK in vitro mpu pasmudHbx,
MIOPO 3KCTpEeMaNIbHBIX, TeMIleparypax (k npumepy, 75-95°C [51]) n/wm pH [48],
YTO CTUMYJUPYET pacmaa NENTUAHBIX CBS3EH, JACTMYPUHU3AIMIO, PalEMHU3AIIHIO,
MOTEPI0 aKTUBHBIX TPYII U TMp., C MOCICAYIOIUM ONpPEICICHUEM BpEMEHU
noyiypacmnaaa. 3aTeM, MyTeM pPacueTOB U SKCTPAIMOJSAIUN, OLCHUBAIN BEIUYUHY
nepro/ia MOJHOTO paciaja Mpu TeX WM MHBIX peabHbIX TeMieparypax u pH [46,
48, 50-52, 55].

0) OnpeneneHue cTeneHn COXPaHHOCTH MHTepecyomux oenkoB uin JHK B
HaOope W3 pa3IMYHBIX HMCKOMAEMbIX OCTATKOB C HM3BECTHBIMU JTaTHUPOBKAMHU C
MTOCJICAYIOIIMM BBIBEJCHUEM 3MIIMPUUYECKOM KpUBOM noirypacnazaa. [locie sroro,

* 310 ne Tak. M. IlIBeiinep mutupyer 3aeck pabory Collins M.J. et al., 2002 [54]. Ho B ApyroM HCCieiOBaHHH,
Collins M.J. et al., 2000 [51], cpaBHMBaIOCH KaK pa3 BpeMs pacrajga OCTEOKAIbIMHA B HHTAKTHBIX KOCTAX M B
«PEKOHCTPYKLHMH KOCTH» (MopoOHee cM. Bbille pazzaen 2). Kpome Toro, B kinaccuueckoM o63ope Lindahl T., 1993
[46] npuBoasiTcs naHHble 00 yBenmuueHuu Bpemenu >ku3HM JIHK B xommiekce ¢ oxcuanarutom. Ecth u apyrue
pUMEpBI.
4 Astops! [20] Ha Aene IPOBENU CBOIO KPUBYIO 110 PE3yJIbTaTaM U3y4eHHs LedbIX 158-MM pa3snuyHbIX UCKOMAEMBIX
po0.
%0 «..are based on extrapolation from degradation under unrealistically harsh chemical conditions, chemical models
that overlook the stabilizing influence of close mineral association on molecules, or extrapolation of data from a
limited set of fossils and cause reports of molecular recovery from fossils older than 100,000 to be greeted with
skepticismy» [40].

81



OIISITh e, CIEeA0BaIa dKCTPANOJISINMSA 110 BPEMEHHOM LIKaje A0 MOJIHOTO pacnaja
[20, 53, 88].

OTHOCHUTENIBHO TeMIlepaTyp 3aJIeTaHus HCKOMAEMBIX OCTAaTKOB MOXHO
IOPUBECTH YXKE YIOMHUHABIIMECS CBeleHUs [ BenukoOpuranum — Takas
tTemneparypa npunumaercs 3a 10°C [48].

51

COBOKYMHOCTh UMEIOIIUXCS JaHHBIX M0100HOTO pona ans 6enkos u JJHK

CJEQYIOIIAs.

Lindahl T., 1993 [46]. UccnenoBanus pacmaza in Vitro u 3KCTPaIomsius.

[Ipu o6erunoit temmeparype JAHK nmerpaampyer (ruaponus, AemypWHHU3AIUSA) 10 KOPOTKHX
(parMeHTOB 3a HECKOJBbKO ThICSAY JieT. [Ipy OueHb BBICOKOW HWOHHOW CHJIE CKOPOCTH JErpajaliu

ymenbmmaeTcs B 5—10 pas, a npu amcopOnum Ha OKCHAmaTuTe (MUHEPATFHOW COCTABISIONIEH KOCTH) —
erie B /1Ba pa3za. MOXHO BHJICTh, YTO B CAMOM OJIATONIPHUSITHOM CIy4acB HE MOJydYaeTcs Mepruoia axe B
200 TBICAY JIET.

Bada J.L. et al., 1999 [50]. MoaenbHbIC HCCIIEAOBAHUS U SKCTPATIOJISIINS.

JIHK MokeT coxpaHsAThCs He 00JIee HECKOJIIBKMX COTEH THICSY JICT IPH HU3KOM TeMIIepaType U He
0oJee HECKOJIBKHX THICSY JIET MTPH OOBIYHBIX YCIOBHAX.

3a 10-30 ThIC. JIET JOJDKEH MPOU30MTH paciiaj] KOJUIareHa, 3a MCKIIYCHHUEM 3aJIeTaHHs KOCTH
MIPU XOJOJHBIX U CYXUX YCIOBHSX.

[Ipu GoNMpIIMHCTBE BO3MOXHBIX YCIIOBHI OKPYXKArOIIeH cpepl Ha 3eMile TIOTHBIN THAPOIIN3
MOJIMIICIITH/IOB B KOCTAX mpou3oitneT 3a 100 Thic. ieT — 1 MITH. JIeT; IoJIHas paleMHu3aIus
aMUHOKHCIIOT — 4depe3 1-5 MutH. ner.

Hofreiter M. et al., 2001 [52]. TeopeTndeckas OICHKA.

Homnnerit runponns JHK npu 15°C u weiitpansaom pH npousoiiaet 3a 100 Thic. get. CHIKEHNE

TeMITEpaTyphl ¥ YCTAHOBJICHHE APYTUX 00JIee MAIAIIUX YCIAOBHIA CIIOCOOHBI 3HAYUTEIBHO MPOUTUTh
JKU3Hb 9TOH OMOMoJieKye, Ho oxxuaanue coxpanHocta JJHK B Teuenue Gonee yem 1 MIIH. JIET CIIMIIKOM
ONTUMHUCTHYHO.

Smith C.1. et al., 2001 [53]. OueHka Mo COXpaHHOCTH OMOMOJICKYJT B TAaTUPOBAHHBIX HCKOMAEMBIX

o0pa3iax pa3IngHOro BO3pacTa ¢ KCTPAIONIAIHeH.

[Ipu cpennerogoBoii remmneparype B 10°C nepuox coxpanenus JJHK mist onpenenenus TP
cocraysieT 17000 niet. B 3amoposkeHHBIX 00pa3iiax HHTeHCUBHOCTD Aenypunu3aiuu JJHK ciabo
YYBCTBHUTENBHA K TEMIIEpaType.

Nielson-Marsh C., 2002 [55] (co ccruikoii Ha ouenku M.J. Collins u ma [53]). HccnemoBanus
pacmaza in Vitro u aKCTpanoJsIys.

Coxpannocts JJHK:

Ipu 20°C — 2500 ner;

Ipu 10°C — 17500 ner;

[Ipu 0°C — 125 ThIC. JNIET
CoxpaHHOCTh KOJUIareHa:

ITpu 20°C — 15 TBIC. JET;

ITpu 10°C — 180 ThIC. N1€T;

IMpu 0°C — 2 mutH. 700 ThIC. NIET

*! Harommum, uro M. IlBeiinep ¢ coaBTOpaMH YTBEp)KIAIlH, 4TO MACHTH(HIMPOBAIN B KOCTAX AMHO3aBPA JaKe
opurnHaneHylo JIHK Bmectre ¢ rucromamu [39]. Coxpannocts JJHK amHO3aBpOB TakXKe CKOIIOM CBSI3QIH C
OKHCJIUTCIbHBIM HeﬁCTBHeM KeJie3a FCMOFJ'IO6I/IH3., U 3TO MOCTPOCHHUE, KaK YIIOMHWHAJOCH BBINIC, YK€ BOIIIO B
nocienHee rommByackoe KuHo «Mup FOpckoro nmepuonay» (2015). Termepb 0HO TOUHO COXPAHHUTCS B HEM BEUHO.

82



Allentoft M.E. et al., 2012 [20]. Ouenka Mo COXpaHHOCTH OHOMOJEKYJI B JaTHPOBAHHBIX
HCKOIaeMbIX 00pa3iiax pa3indHOro BO3pacTa ¢ IKCTPAIOJISAIHEH.
JHK. Cpennss nnunHa octatka yepe3 10 ThIC. JeT, map OCHOBaHUM (11.0.):

25°C —2 m.o.
15°C — 13 m.0.”
5°C — 88 m.o.
—5°C — 683 1.0.

Homuwiii pacnax JTHK no mykneorunos npu 5°C — coycts 882 thic. ner; npu —5°C — uyepes
6 mia. 800 ThIC. JIET.

Heob6xoaumo OTMETUTh, KOHEYHO, YTO MPHUBEJCHHBIC BBIIIE OMBITH U
AKCTPAMOJISALMKU CACTaHbl Il TUJIPATUPOBAHHBIX YCJIOBHUMU, T.€., B MPUCYTCTBUU
BOJIbI, KOTJJa OCHOBHBIM MEXaHU3MOM pacmnaga mis OenkoB u JIHK sBnsiercs
ruaponu3 (He cuuTas (EePMEHTATUBHOTO M OaKTepUATLHOTO BO3JCUCTBHUS B
panHuii nepuon) [46, 48, 54]. Crabunsnocts JJHK B nckomaempIx ocTaTkax MOXKET
YBEIMYMUBATHCS B O€3BOAHBIX U OCCKUCIOPOAHBIX YCIOBHSX, MPUMEPOM HYEMY
ciyxat cropsl 6aktepuit [46]. Ho B coctaBe OMOMOJIEKyI, JaXKe B CYXUX KOCTSX,
BCE PaBHO OCTAeTCs OIpeJelIeHHOe KOJIMYEeCTBO BOAbl. B pabote [46] cmenan
CIIEIUAJIBHBINA aKIIEHT HAa 3TOM MOMEHTE: JIa’Ke€ B BBHICYIIICHHBIX HA BO3AYX€ TKaHAX
JIHK ocraercs 4YacTUYHO THAPATUPOBAHHOM MW BCE €HIE CHOCOOHA K
TUAPOJIUTAYECKOMY pacrnany. Jleno B TOM, 4TO MOJIEKYJbl BOJABI B JKeJIOOKax
JIBOMHOM CHupald HECYT CTPYKTYpHbIE (PYHKIMH, B CBA3U C YE€M IOJHOCTHIO
«cyxas» JHK (BbICyllleHHas CHEUHAIbHBIM XUMHUYECKUM areHTOM) HE MOXKET
MOJIEPKUBATh KOH(GOPMAIIMIO JBOWMHOW CHUpad, U 3TO JENAaeT €€ OCHOBaHUS
Oonee UYyBCTBUTENBHBIMH K moOBpexaeHusM. llomHocteio «cyxas» JIHK
Ype3BbIYAHO TUTPOCKONMYHA U ObICTPO HaOHpaeT BOAY Ha Bo3ayxe [46].

PaBubiM 00pa3om, coriacHo [48], HajivuMe MOp JaXe B OKaMEHEBIIHUX
MCKOMAEMBbIX KOCTSX MPUBOJUT K TOMY, YTO 4YacTh BOJIbI MPUCYTCTBYET B KOCTHU
IIPU CaMBIX CYXUX YCJIOBHSX OKpykaromen cpeasl [48, 90]. OTa Bona HaxoauTces B
TECHOM KOHTakTe ¢ (puOpmiiaMu KoJijlareHa U KOCTHBIM MaTepHalioM, YTO TaKKe
JIeJIaeT UX MOABEPKEHHBIMU ruaposin3y [48]. Ilopbl B BBICYIIIEHHBIX OKAMEHEBIIINUX
KOCTSIX HACTOJILKO MaJIbl, YTO Y€pe3 HUX HE CITOCOOEH MPOXOAUTH 1a’Ke dTAHOJI, HO
MIPOHHUIIAEMOCTB JJIs1 MOJIEKYJI BOJIBI BCE k€ ocTaeTcs [48].

Takum 00pa3oMm, MOXXHO CJeJIaTh BBIBOJ, YTO KaKUMHU Obl CYXHMH HH
Ka3aJIuCh UCKOIaeMble 00pasiibl U OKPYIKAIOIIUE UX TTOPOJIbI, HATUYUE B HUX BOJIbI
B kKoHTakTe ¢ Oenkamu u JIHK Bce paBHO Hen30€XHO, TOITOMY NPHUBEIICHHbBIC
BBHIIIE JIMMHUTHl COXPAHHOCTH OMOOPTaHWKHU JOJKHBI B 3HAUUTEIHHON CTENECHU
ocTaBaThCsi B cmie. B 0COOEHHOCTH C y4eTOM pa3HUIBI Ha JBA-TPU MOPSIKA
MEK]ly 3TUMH OLIEHKAMH U PEAIbHBIMU BO3PAacTaMU, IPUIUCHIBAEMbIMU OCTAHKAM
JIMHO3aBPOB U JIPYTUX MCKOMAEMBbIX )KMBOTHBIX. B KOMMEHTapuu Ha UcCCie0BaHNE

*2 [pu takom pasmepe pparmenta JTHK HeT BO3MOXKHOCTH JUTst ero maeHTnukamun merogom ITLP [89].
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Allentoft MLE. et al., 2012 [20] rnaBHOM npUYHUHON pacmaa OMOMOJIEKYH B KOCTSIX
Ha3bIBAETCS BCE-TAaKM BOJA. YKAa3bIBAaeTCS, YTO TMOJA3EMHBIE BOJIbI TIOYTH
MOBCEMECTHBI, Mmo3Tomy, K mnpumepy, JHK B uckomaeMbIX KOCTSX JOJDKHA
pacnagaThes ¢ MOCTOSHHOM CKOPOCThIO [91].

Haxkowner, Henb3s cOpachiBaTh CO CYETOB TAKKE TO, UTO PSAJI SKCTPAIOISAIUN
C/IeJIaHbI Ha peaJbHOM OCHOBE, T.€. IIyTEM OMPECICHIS COXPAHHOCTA OMOMOJIEKYIT
B Ha0Opax peaybHBIX MCKOMAEMBIX O0pa3lloB pPa3IMYHOTO BO3pacTa (CM. BHIIIIE)
[20, 53]. B TOoM umucie — Haimia OIIEHKAa BBDKMBAEMOCTH CBEPXCTOMKOTO
ocTeoKalbliuHA [4, 8] corylacHO JAaHHBIM VISl PA3JIMYHBIX MO JATUPOBKE TPEBHUX
kocteit 6u3oHoB U3 [88]. Cnyctsa Bcero 300 ThIC. JIET copep)kaHUE OCTEOKaIbIIMHA
magaiio 1o 0,1 Mkr (1041 Mr) Ha 1 Kr KOocTH OM30HOB [4, 8].

Bce 3T peanbHble HCKOMaemble O0pa3lbl HAaXOJWINCh B PEANbHBIX
YCJIOBUSIX, B TOM YHUCJI€ U B IIJIaHE IPUCYTCTBUS BOJBI.

(K Tomy ke, ecnu cToATh Ha (POPMAJIbHBIX TMO3UIIMSAX, B CBETE OCHOBHOM
TE€Mbl HACTOAIIETO 0030pa SCHO, YTO BOMPOC O CYXUX YCJIOBUSX IJii CBOOOIHO-
paguKaIbHOM Kene3o-reMoryioonHoBor runote3sl M. IlBeinep ¢ coTpyaHukamu
MaJIOaKTyaJIeH: BHE PACTBOPOB WJIM JUMUAHON (ha3bl TAKUE PEAKIUU HE MPOXOJSAT
[92].)

PaccmatpuBas akTophbl, BIUSIONIME HA pacnaj UCKOMaeMol OMOOpraHUKH,
HENIb3sl HE OCTAHOBUTHCS TaKXE Ha PaJUAIMOHHOM AaCHEKTe MPOOJIEMBI,
OOYCJIOBJIEHHBIM BE3JIECYIIHOCTBbIO paguallMOHHOr0 (oHa 3emiau BKyle C
MMOBCEMECTHBIM 3aJIETAHHEM B MOPOAaX ypaHa U TOPHUs (HEKOTOPbIE HCTOYHUKH CM.
B [8]). HakamnmBaemble HCKOMAEMBIMH KOCTSIMH 3a T'€OJIOTHYECKHE IEePUOIBI
BpPEMEHHU JI03bl OOJIyYeHHs, COIVIACHO TI'eOXMMHKY W acTtpobuojory J.L. Bada
(CIIIA), HEe MO3BOJSAIOT CYUTATh MSITKHE TKAaHU M OHUOCTPYKTYpbI B KOCTSIX
JIMHO3aBPOB PEAIbHO MEPEKUBIIUMHU JIECATKH MUJTMOHOB JieT [8, 93]. Ilo HamuMm
OIICHKaM J03 pajuaiuu, JJjs MSITKUX TKaHEH, KOCTHOrO0 MaTpHUKCa, COCYJIOB,
xkierok 1 JIHK Takoe Toxe BpsAnd Jid BO3MOXKHO, XOTSI HEOOJbLIME (parMeHThI
MOJIMIENTHUIOB U CTIOCOOHBI BBIJIEP)KATh HAKOIUICHHBIC 32 TEOPETUUYECKUE JIECSITKU
MUJUIMOHOB JIET J03bl OoOdydeHHs: [8] (He ydHuTHIBasi, KOHEYHO, YTO paHBIIE
€CTECTBEHHBIN paJnalMoHHbI (OoH Ha 3emiie, KaKk CYMTACTCs, ObLI 3HAYUTEIHHO
OoJbIIIe, MOCKOJIBKY MHOTHE PAJMOHYKIIUIBI B TO BPEMs €Ille He pacnaiuch [94]).

B nenoM u3 npuBeeHHOro BBIIIE MaTepualia CIEAYET, YTO Y BCEX aBTOPOB,
JNEeUCTBUTEIBHO, NMPU CKOJb-TUOO0 TMOJOKUTEIIBHOW TeMIlepaTrype KoJulareH (OJIUH
u3 HaubOosee crorikux OenkoB) u JIHK He MOryT coxpaHsSThCS M MUJUIMOHA JIET,

IMPpHUYCM TOUYHEC 6YJICT CKa3aTh JaXX€ — HCCKOJBbKHX COTCH ThICSAY .HCT53.

>3 HekoTopoe HCKIIOUEHHE PEICTABISET YKE PACCMOTPEHHBIH BBIIIe (CM. paszel 2) Genok KOCTell 0CTEOKAIbIIH,
SBILSIIOINMICS OJHUM M3 HamOoJiee CTOMKMX M TEepPMOCTAOMIBHBIX OEKOB XMBOTHBIX (€CIHM BOOOIIE HE CaMBIM
croiikuM mociie puoHoB [95]). Ero pacman, cormacuo [55], mpomsoiiger npu 10°C 3a 7,5 MiH. JIeT; OleHKa IS
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[IpencraBiaeHHbIE SKCTPANOJALMOHHBIE 3KCIEPUMEHTHl U TOJYYCHHBIE B
HUX JaHHblE TOKa HE I[O3BOJSIOT CYMUTATh THUIIOTE3Y O TOM, YTO JKEJIe30
reMOTJIO0NHA 32 CUeT OKHCICHH MposieBaeT xku3Hb o6enkam u JIHK no «gecarkon
MWIJIHOHOB JIET», «COTJIACOBAaHHON C OMOJIOTMYECKUMH 3aKOHOMEPHOCTSAMU» U
«COOTBETCTBYIOIIEH  pe3yabTaTaM  MOJEIBHBIX  OmbITOBY».  [Ipocto Mo
ONPENENEHUIO, YTO TEX <JIECATKOB MWUIMOHOB JI€T» Uil OHOMOJIEKYd U
OMOCTPYKTYp OBITH HE MOTJIO.

4.3.2. Metosionorudyeckue U OMOXMMUYECKHNE HECYPA3HOCTU B COOCTBEHHOM
skcriepumente M. IlIBennep ¢ coaBropamu

PaccmoTpum teneps KOHKpeTHBIN 3kcniepuMmenT M. IlIBenuep ¢ coaBropamu
0 MHKYOaluu COCYyAOB CTpayca C JM3aTOM 3PUTPOLUTOB, UYTO, COIVIACHO HX
BBIBOJIAM, «IIPOJIJIEBAET MU3Hb npenapary B 240 pa3» [30] (cM. BbllIe noapasaen
3.2).

N36erasi HbIHE OILIEHOYHBIX CYXKJICHHM, 3/16Ch MBI BCE K€ JOJDKHBI HX
BbiCKa3aTh. C TMO3HUIMHM 3JIEMEHTAPHBIX JAaOOPATOPHBIX MCCIEIOBAHUM, CTaThs
Schweitzer M.H. et al, 2013 [30] BbIIAIUT JIS  MaJlo-MajbCKU
KBATM(PHUITUPOBAHHOTO OMOXMMHKA KaKON-TO TOJYAWJIETAHTCKOW, MpUYEM OT
Mesouel 10 camMux BbIBOJOB. HecMoTps Ha To, 4uTo OHa ObLla HaredaTaHa B
KypHaje C BBICOKUM HMMMAaKT-(aKTOpOM, CO3[JAeTCs BIEYATIIEHUE, YTO €€
PELEH3EHThl HE pabdoTaiu Mo-HacTosmeMy B o0iactu 6moxumuu. CTpaHHO U TO,
YTO COOJIFOCTH 3JIEMEHTAPHOE HE CMOIJIA U CAMHU aBTOPBI ATOM CTATHH.

Bot nepedenb 04E€BUAHBIX HEIOCTATKOB, BIJIOTh JO HEMOJHOW MOCTaHOBKHU
ONbITA W HEKOPPEKTHOM MHTEPHpPETAlMM MOJYYEHHBIX pPe3yibTaToB. be3
YCTPAaHEHHMSI ATHX OTPEXOB B MPEKHHUE BPEMEHA MaTepral BPsi JId MPOMYCTUIU Obl
Y B OT€UYECTBEHHBIN aKaJeMUYECKUN )KypHaI «bruoxumusi».

1) XoTs 3TO U KaKeTCsl Ha MEPBBIX B3I MEJIOYbI0, HO CTPAHHO, YTO HU B
camoii ctatbe [30], HA B COMyTCTBYIOMEM METOIMYCCKOM MPHIOKEHHH K HEll, He
NPUBEACHBl KOHIEHTPALIMM HU TE€MOIJIOOMHA, HHU, COOTBETCTBEHHO, JKeJe3a B
nHKyOanmoHHo cpene. Korma B OMOXMMHH 4YTO-TO MHKYOHPYIOT C YE€M-TO, TO
BCET/a Tal0T KOJIMYECTBEHHbIE penephl. B padote [30] (B mpuiokeHnn) yka3aHo,
YTO TMOJy4YaJdW CHaudaja JIM3aT IPUTPOIMTOB, MOTOM, HEHTPUDYTHPYS OOIOMKU
KJIETOK, OTOWMpany HAJOCATOYHYI0 >XHAKOCTh C TEeMOTJIOOMHOM, MHOTOKPATHO
MPOMBIBAsl OCAJIOK, YTOOBI HM3BJIEYb BECh T'€MOrJOOMH. 3aTeM HaJ0CaJI0YHYIO

0°C — 110 mun. ner. Ho wMsrkume TKaHHW, cOCyOsl M KOCTHBIH MaTPHUKC COCTOAT M3 KOJUIareHa, a He W3
CBEPXCTOMKOIr0 OCTEOKaIbIIMHA.

5 IMpunaraemeiid k cratee [30] matepuan «Supplemental Informationy» ceituac, moxoxxe, HEBO3MOXXHO HalTH B
Wurtepuere no ykazanueiM B [30] BeG-aapecam. A Beab BCS OCHOBHasi METOAMYECKass HHPOPMAILHS 10 TIOJTyYEHUIO
mpemnapaTta reMorinobrnHa U MHKyOammu mpob momemieHa TaM. OTKyJda OpUTHHAN MPHUIIOKEHHS B3sUICS KOT/AA-TO Y
aBTOpa TPEICTaBIEHHOTO BaM 0030pa, yXe He BCIIOMHHTh. Ho Apyroi »xemarommui O3HAKOMUTHCS celdac ¢
MaTepHaJIOM B OPUTHHAJIE BCTPETUTCS, BEPOSITHO, C OOJIBIIUMH 3aTPYAHCHUSIMH.
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KUIKOCTh KOHIIECHTPUPOBAIN MyTeM YyJIbTpaduibTpaiiu, MOmyTHO o0ecconmBasi,
4yTOoOBl mepeBecTH mpemnapar B Boay. OO0bemM no0aBiIeHHOW mocienHen
«COOTBETCTBOBAJI HCXOJIHOMY 00bEMY KPOBH». ITO — BCE CBEJCHUA. Y UUTHIBAs K
TOMY k€ (OPMaJIbHYIO 3K30THYHOCTh JiM3aTa (MOYEMY-TO CMECh JPUTPOILIUTOB
UbIIUIEHKAa H cTpayca, S5:1 mo o00beMy), KOTOPYIO HE BCAKUH CMOXKET
BOCIIPOMU3BECTH, TeM OoJjiee Hago ObUIO yKa3aThb KOHEYHbIE KOHILIEHTpaluu
JEUCTBYIOLIMX BEIIECTB B IPOOaX MHKYOAIINH.

2) B paborte [30] B kauecTBe pacTBOPUTEINS TOYEMY-TO YaCTO UCIOIb30BAIN
BOJYy M HUKAK HE CO3/1aBajii (PM3MOJOTUYECKUX YCIOBHH MO MOHHOM cuie. B Bomy
NEepPEeBOIWIIM TIpernapar reMorio0nHa, B BoJe MHKYOUPOBAIM B MOJOBUHE CIIy4acB
cocylsl crpayca. Tak B OMOXMMHUHU TOXXE€ OOBIYHO HE J€Jal0T, OCOOEHHO MpH
cpaBHeHun 3(PdekToB. Kakoii Obl HUM OblIa 5Ta OUMILEHHAs Ha CHEIHATHLHOM
ammapare Bojia (BO3MOKHO, JakKe ¢ HeUTpabHBIM PH, AUCTIIITUpOBaHHAS K€ BOJA
OOBIYHO clTa0OKHUcIIas), OHa He uMeeT Oy(depHOil eMKOCTH, U, MOCIE MOMEIICHUS B
HEE Ppa3IMYHBIX TPEMapaTOB M BEMISCTB, YPOBHU PH W HOHHOW CHIIBI MOTYT
okazatbcs Toxke paznuuabiMua. M. [Beitniep ¢ cotpyanukamu [30] ucmnonab3oBaiu
TPU WMHKYOAIIMOHHBIX CHUCTEMBI: COCYIIBI B BOJI€, COCY/bl B ciiaboM QocdaTHOM
oydepe (3,75 mmonn/i1, pPH 7,2) u cocyasl B pemnapare reMoriioOnHa, OmsaTh Ke B
BOZIC. ABTOPBI CTaBWJIM IIETBIO OMpESICHUE BIWSHUS WMEHHO TeMOTJIOOMHA U
JKene3a, HO Ha JIeJie YCJIOBHS BO BCEX CydasiX ObUIM pPa3HbIMU U MO APYrUM
napamMeTpaMm. B 4acTHOCTH, OYEBHAHO, YTO UMEIH MECTO Pa3HbIC YCIOBHS W TI0
PH, 1 Mo MoHHOW cuie pacTBOPOB (K TOMY K€ aBTOPHI, KaK CKa3aHO, HHUTJE HE
CO3/IaBaJIM B TUIaHE MOHHOM crJIbl (pu3uosiornueckux koHmentpaiuii NaCl).

[TogoOHOTO B OMOXMMHH HE CHENaeT, HaBepHOe, Naxke CTyneHt. Eciam xe
UMEJIOCh B BUJY, YTO TIOCJIE CMEPTH KUBOTHOTO BCE COJIM KaK-TO «BBIMOIOTCS» U3
KOCTeHl M B HHX OyIeT IOCTyNarh TONBKO TPYHTOBAas BOJA , TO BCE DABHO
MOAOOHBINA OMBIT OECCMBICTIEHEH, MO0 HET BO3MOXXHOCTH TOYHO Y3HaTh, CKOJIBKO
K€ COCIMHCHHH, BIMSIONIMX Ha MOHHYIO CHITY, BCE-TaKU OCTAJIOCh B KOCTSX, H
KaK{e TTIOYBCHHBIC COJIA COACPIKUT 3Ta TPYHTOBAS BOJA.

N kak MOXHO MHTEPNPETUPOBATh PE3YNbTAThl, KOT/a CpPaBHUBAJIH
YCTOMYMBOCTh OMOJIOTUYECKUX MPENapaTOB B THIIOTOHUYECKOW cpefne (B BOJE) ¢
X YCTOMYMBOCTHIO B JOCTATOYHO KOHIIEHTPUPOBAHHOM PAcCTBOpE Oejka ¢ SBHO
uHbIM PH u moHHOU cunoil? B comyrcTByroneM npuiioxkeHun k [30], kak yxe
OTMEYaJIOCh, UMEIOTCSI CBeleHUs 00 umHKyOanuu u B (docdatHom Oydepe (0e3
COJIM), HO pe3yJabTaThl €€ B caMoil pabore Ha MHUKpodoTorpadusx He
npeacTtaBiieHbl. CooTBeTCTBYyMOIEEe (HOTO MOMEIMICHO TOJILKO B MPUIIOKEHUU. B
TEKCT€ JK€ CaMOW CTaThM MOXXHO BHJIETh YK€ TPUBOJIUBIIYIOCS BBIIIE B

> 310 BCe HALIM MPE/NOIOKEHHS; HUKAKHX 0OBICHEHHIT BRIOOPA BOIBI B KAYECTBE pacTBOpHTENs B pabote [30] u B
IIPWIOKEHUHU K HEH HAWTU HaM HE yAaJIOCh.
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nojipaszenie 3.2 IEenoYKy CTEIEeHW COXPAHHOCTH mpemnaparoB (moBropum: Hb —
remoryiooun; PBS — docdarnsiii Oydep):

Hb + O,>Hb -0, =PBS-0,>>PBS + O.,.

OxkasbIBaeTcs, CTENEHb COXPAHHOCTH B OECKUCIOPOAHOU Cpelie OJMHAKOBA
YTO JJIs TMpernapara ¢ reMOrJOo0MHOM, YTO MPOCTO Ajsi OyepHOro pacTtBopa ¢
HelTpaabHBIM PH; 006 3TOM CBUIETENBCTBYIOT U MUKpOdoTOrpaduu mpemnapaTon B
npwioxenuu k [30]. Ilnoxas xe coxpaHHOCTh poO B Oydepe B adpoOHOM cpere
OOBSCHSAETCSI aBTOpaMU JIEHCTBHEM TPUOKOB W MHUKpoopraHu3MmoB. HasepHoe,
OBLJIO MHOE 3aKYIIOPUBAaHUE IPOOUPOK.

Ho Benp umcxonmHo, corjmacHo npuioxkeHuto kK [30], éce mpobObl 5 maHew
WHKYOUpOBaJIM a’poOHO, 4TOOBI, KaK yKa3biBaloT aBTOphl [30], cMoaennpoBaTh
MOCMEPTHBIA BBIXOJ jKenle3a u3 remornobmna. To ectb, AOCTym Kuciopona
HCXOJHO UMEJI MECTO BO BCEX MpOOax.

3) CtpaHHO BBIMISAUT OTCYTCTBHUE aJ€KBATHOIO KOHTPOJISI MO O€NKYy s
npoObl cocyoB ¢ remMoriaoOMHoM. OOBIYHO, KOrAa HM3y4darT 3(PQPexT Kakoil-To
KOMITOHEHThI KOHKPETHOTO Oejika, TO MapauiebHO ucciaeayroT 3¢h(eKT mpocTo
Oenka kak TakoBoro. Bejp mo0oi OeoK B CTOJIb 3HAYUTEIBHONW KOHIIEHTPAIUH
o0JnajiaeT U aHTUOKCUIAHTHBIMU CBOMCTBaMU [96], u Hekol OydepHOil eMKOCThIO,
U CIIOCOOCH M3MEHSATh HOHHYIO CHITy pacTBOpa Toxe. J[ake ero sJeKTpOCTaTHKY U
BSA3KOCTb. He ToBOps yxke O TOM, YTO, TpPH XPaHCHWH, 3HAYNUTEIbHAS
KOHIICHTpAIMsl TeMOTJIOOMHA CIy)KWjJa HEKUM OaKTepHATbHBIM  IITUTOMY,
MTOCKOJIbKY MHUKPOOPTaHU3MBI MOTJIM OBITh Ha 00JIee IITUTEIBHBIA CPOK 3aHSTHI
UMEHHO J3THM OenkoM, a He cocygaMu. CTyJeHT Ha MpakTUKyMe MO0 OMOXUMUU
Joramancs Obl, HaBEpHOE, YTO IapajuleIbHO C MPOOOHM COCYJIOB B PacTBOpE
remorjo0uHa (9(QeKTh kKene3a U3 KOTOPOro MCCIAEAYIOT) CIIEIOBAJIO TOCTABUTH
WHKYOUpOBaThCs MPOOy C cocyJaMu B pacTBOpe WMHOTO Oenka (Oe3 »xkenesa) B
aHAJIOTMYHOM  KOHUEeHTpauuu. OOblMHO I8 3TOro  OepyT XoTst Ol
pacrpoCTpaHEHHBIH OBIUUNM CHIBOPOTOUHBIN aJ'IB6yMI/IH56. Onnako astopsl [30] B
KaueCcTBe KOHTPOJICH WHKYOMpPOBaIM COCYAbl B CHJIBHO THIOTOHUYECKUX
pacTBopax (Boja M coBceM caadbIi pocdatHbiii Oydep).

B pesynbrarte, ecnu nenath OMOXMMUYECKH KOPPEKTHBIC BHIBOBI, OCTATIOCH
TaK M HE SICHBIM, OT YeTro K€ MOJyYnJIach pa3HUIla B MOP(HOIOTUN XPAHUBIIUXCS
npenaparoB. Uto 310 ObUTO? JIeHCTBUTENHHO «yIJTUHSIONINI CTAOMIBHOCTH
s dext noHoB xene3a? Unu mpocTto camoro Oenka B BHICOKON KOHIICHTpAIuu?
Nnu xe «yKopauuBaroluit» cocyaam Xu3Hb d3PheKT nHkyOanuu B 6€30ydhepHoM
pacTtBope W3 BOJBI JUOO B ciiabom Oydepe npu HEDU3UOJIOTHUECKOW HOHHOM

*® HaptydumiM KOHTpOIeM Gbi ObI CaM reMOTTIO0HH T0C/Ie yIAIeH s U3 HEro JKeJe3a, uTo BIONHE MOXKHO OBLTO
caenats. Ho Takue Bemuy, BEpOATHO, 0KA3aJIUCh CIUIIKOM CIOKHBIMU U1 M. IlIBeiinep ¢ coTpyAHUKaMU.
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cune’’ u pH, Korma mpemnapaTsl COCYIOB, K TOMY XKe, CPasy «aTaKOBAIN» TPUOKH 1
MUKpPOOpPraHu3Mbl (B Mpo0ax C reMorJoOMHOM 3aHSBIIHUECS, MOXKET, B TMEPBYIO
ouepenb uMeHHo uM)? CkazaTb TOYHO He modayuyutcs. OpgHo3HAYHAS
UHTEpHpEeTalus pe3yIbTaTOB aBTOPAMU, TAKUM 00pa3oM, HAYYHO HECOCTOSITENbHA.

4) B [30], kak yxe OTMEUYaloCh, OOBACHAIOT OoJiee IUTEIbHYIO
COXPaHHOCTh MPOO ¢ TEMOTIIOOMHOM U KEJIE30M TOJBKO TEM, YTO IPH MOJ00HBIX
YCIIOBHUSIX UMEETCSI MEHBIHHA 3((HEKT BO3ACUCTBUS TPHOKOB U MUKPOOPTaHNU3MOB.
B cnenumanbHbix 3xcniepuMmenTax apropamu [30] ObUIO MOKa3aHO, YTO BBEJICHHE B
npoObl XeNaTopoB >Keje3a (CBSA3BIBAIONIMX €r0 MOHBI) JENaeT MOJUNEnTUAbl (B
ATOT pa3 U3 KOCTeW MUHO3aBpOB) Oosee y3HaBaeMbiMHU aHTHTenamu. M. LlBeitnep
C COTpPYIHMKaMH MPUXOASIT OTCIOJA K BBIBOJY, YTO, MO3TOMY, M IPOTEa3bl B
OTCYTCTBUE JKeJie3a HauyHyT aTakoBaTb WHTEHCHUBHEE, B PE3yJbTaTe uYEro
NOJMIENTUBI 0e3 xkeneza pacnanayrcs ObicTpee. He roBopst yke o TOM, 4TO
JJAaHHBIA BBIBOJI BOBCE HE OeccrnopeH (aHTuUTeNla W MpOTea3bl CIOCOOHBI,
TEOPETUYECKH, «y3HaBaThb» pa3HbIC SIUTOINbI OEJIKOB), MOXHO BHUJIETh, YTO
napagurMa yBEJIMYCHHS JJIUTEIbHOCTH KU3HU COCYJOB BHOBb 3allUKIMBAETCS HE
HA MHTUOMPOBAHUM (PUBMKO-XUMHUYECKOTO M XUMHUYECKOTO pacrajga, a Ha
«CUIOMUHYTHOM» (B IUJJaHE MWIJJTMOHOB JIET) JCWCTBUU MpoTea3 W
MUKPOOPraHU3MOB. DTO YK€ KOHIIENTyallbHas HECTHIKOBKA MEXKY TJI00aTbHBIMU
BbIBOJlaMi B pabore [30] M mMOIydyeHHBIMM B HEW JIOKAJbHBIMH, K TOMY K€
HEOJHO3HAYHO TPAKTyEMbIMU, TAHHBIMH.

[TonBonst wtor mojapasneny W €Ile pa3 OTMETUB METOJOJIOTHYECKUN U
OMOXUMHUYECKUN  TMOJYIUJICTAHTU3M  PACCMOTPEHHOM  «IUJIOTHOW»  pabOTHhI
M. IlIBeituiep ¢ coaBropamu [30], MOXXHO CJieJIaTh BBIBOJ, YTO OHA HE CTOUT TOU
peKiiamMbl, KOTOpYIo €il co3ganu. Hu monoxutenbHOU [62—66] (cM. Takke BBIIIE
paszen 2), Hu OTPUIIATEeIIbHOM, B KpEalIMOHHBIX cTOYHUKaAX [14, 97, 98]. He crout
BMECTE€ C HCXOJHOW THUMOTE30M, HE OTIMYAIOUIECHCS HU COCTOSITEIBHOCTHIO B
TEOPETUYECKOM M OKCIEPUMEHTAIIBHOM IUJIAaHE, HU COOTBETCTBUIO HAyYHBIM
KPUTEPUSIM J0KA3aTEIHbHOCTH B MEIUKO-OMOJIOTUUYECKUX JUCIUTIIINHAX.

5. 3ak/I049eHne "

He umes nepeo enazamu nonnot kapmunvl, He credyem Oenamo
Kakux-moo 6bi60008 OMHOCUMENbHO e Hacmell.

A. Anniep. «[1oHATH IPUPOAY YEIIOBEKA

7 o
> B I'HIIOTOHHYECKOI cpezie CO BpEMEHEM JIETPaJAUPYIOT KaKUe YIOJIHO KJIETKU U COCY/IbI.
* B nanHOM paszene CChUIKH, 32 HEKOTOPBIMU MUCKIIOYEHUSIMHU, HE MMPUBOJATCS, TOCKOJIBKY UX MOKHO HalTH BBIIIIE.
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[Ipeamer MonekyisipHas TMaJCOHTOJOTUS B 1IEJIOM pa3BUBACTCS YKe
nopsiika 60-TH JIeT, HO TOJIBKO B MOCTEAHUE OJUH-ABA JCCATWIECTHS, B CBSI3U C
pa3BuTHEM (UBUKO-XUMHUYECKUX, OMOXUMUUYECKHUX, MOJIEKYISIPHO-ONOIOTMYECKUX
U HMMMYHOXUMHUYECKHX METOJOB UCCIEIOBaHUs, ObUIM OOHApPYKEHbl TaKUe
HaXO0JIKH, KOTOPbIE MPUOOPETH BCEOOIYI0 U3BECTHOCTh. OCHOBHBIMH aBTOPAMU B
00JIaCTH MOJICKYJIIPHON IMaJICOHTOJIOTUN CTajla CUUTATHCS TPyMNna BO TJaBe C
Mbpu eeitnep (CLIA). B kocTsSX AHMHO3aBPOB BO3pacToM B «65—80 MIIH. jeT»
UMU ObUTA UICHTU(DHUIIMPOBAHBI HE TOJIBKO 3HAYUTENBHBIC 110 pazMepy GpparMeHThl
Pa3IMYHBIX (B TOM YKCIIE€ IOCTATOYHO JAOWIIbHBIX) OEIKOB, HO AK€ COCTOSIIUE B
OCHOBHOM W3 KOJUJIareHa BeChbMa CXOJIHbIE MOP(OJOTUYECKH C COBPEMEHHBIMU
MATKUE TKaHHW, KOCTHBIM MATPUKC, COCYAbl, a TaKXE€ JBa THMA KJIETOK —
SPUTPOLIUTHI U OCTEOUUTHI. CXOJHBIE PE3yibTaThbl OBUIM MOJYYEHBI MO3KE U
JIPYTUMH aBTOPaMHU.

bonee Toro, B 2013 r. M. IlBelnep C COTpyAHUKAMH YTBEPKIAIA O
HAaXO0XJCHUU B KOCTH AuHO3aBpa gaxe JIHK Bo3pacToM B «ecATKH MHUILTMOHOB
aet» [39], xoTs aHajdoruyHble HaxoAku B 1994 r. wucciaegoBareneit U3
MOpMOHCKoro yHuBepcuteTa B HOTe (kocTu nuHO3aBpa Bo3pacToM B «80 MIIH.
net») [99] n nekuHckux aBTopoB B 1996 1. (sitno suiepa menosoro nepuoxa) [100]
ObuTn TIepBasi packputukoBaHa [3, 101, 102] (B Tom umcie M. lIseitnep [3]), a
BTOpAsL, IOXOXKE, HE 3aMEUCHA" .

C caMoro Hayana HUAEHTU(UKAMK HCKOMAEMOW OPTraHUKU B OCTaHKax
BO3PACTOM B COTHU ThICSY — <JICCATKM MUJUTMOHOB JIET» MPEANPUHUMATUCH
MOTBITKH TIPEIOKUTh (U3UKO-XUMHUECKUE, TEOXUMUYECKUE U OMOXUMUYECKUE
MEXaHHU3Mbl COXPAHEHUsI TOr0, UYTO MO BCEM IPU3HAKAM HE JIOJHKHO COXPAHSTHCS
cToJib moJiro. M3BecTHBIE B HACTOsIIEE BpeMsl OOBSICHEHUSI BKIIFOUAIOT ITOCMEPTHOE
dbopMHpOBaHHUE YCTOMYUBBIX MOJIMMEPOB M3 OMOMOJIEKYJ, B TOM YHUCJE 3a CYET
CBSI3¢d C TYMUHOBBIMU COCIMHEHUSMH TIOYBbI, OOpa30BaHUE TEPMETHUUYHBIX
«BHYTPEHHUX  KPUCTAJIOB»  TpPU  JUArCHETUYECKOM  MUHEepaau3alluu,
3AIIMIIAIONIMX OPTaHUKY OT BOJbI, KUCJIOPOJAa U MHUKPOOPTaHU3MOB, a TaK¥Ke
npouHas ajgcopomus OenkoB w JIHK Ha amatuTe KocTel, dYTO 3HAYUTEIHLHO
MOBBIMIAET UX CTAOUITHLHOCTD.

Bce »tm MexaHusMbl ObUIM TPEIJIOKEHBI YK€ JaBHO, HO HMX OKa3ajocCh
HEJOCTAaTOYHO, YTOObI OOBSICHUTH COXPAHHOCTh OMOCTPYKTYp M OMOMOJIEKYJ B
TEUEHHE TEOJOTMUYECKUX TIepUoAOoB BpeMeHHM. M Ha ciyxy B TMoOcleaHee
necatwieTne (a 0COOEHHO — B TOCJICIHHUE TOJIbI) OCTaeTCsl BeChMa HEOObIUHas
runore3a M. IlIBeiiiep ¢ coTpyIHUKaMH, COTJIACHO KOTOPOW COXPAaHHOCTh OEIKOB

> Crarpst [100] — Ha KUTalICKOM SI3BIKE.
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(B OCHOBHOM KOJUIAr€Ha) M COCTOSILIMX W3 HUX CTPYKTYp B KOCTAX JAMHO3aBPOB
CBs3aHa C MOBBIIIEHUEM UX YCTOMYMBOCTH 3a CU€T OOpa30BaHUs MEPEKPECTHHIX
MOJEKYJSIDHBIX ~ CIIMBOK B  PE3YyJbTaT€  OKUCIUTEIBHBIX  IPOLECCOB,
HHIYIUPYEMBIX MOPGHUPHUHOBBIM kelle30M remorioouna (2006-2013 rr.).

[lockonbKy HMOHBI JIByXBaJ€HTHOIO JK€J€3a, BXOJAIIME B COCTaB
reMOrJIO0NHa, MOTYT BCTYyNaTh B OKHCIWTENbHYIO peakiuio DeHToHa, /aBas Ha
BBIXOJIE CaMbI€ PEAKTUBHBIE CBOOOJHBIE PAaJUKAIBI, TO OOBIYHO C MOJOOHBIMU
peaKIusIMU CBSI3BIBAIOT TOJBKO MHIYKIIMIO OKHCIIEHUs U pacnana 6enkos, JHK u
npyrux ouomosnekyn [78, 79, 81, 82], nnbo — 3amyck BHYTPUKJIETOUYHOT'O CUTHAIA
K YCTPaHCHUIO OKUCIUTEIBHBIX MOBpexaeHu reHoma [103]. ITokazanHasa B psje
pabot crabuiuzaiusi OelKoB 3a cueT (GOPMHUPOBAHUSA B HUX IOCJIE OKUCICHUS
IIEPEKPECTHBIX CIIMBOK HUKAK HE JOCTUTAET 3HAYEHUM B MOPSAKU BeIWYUH [48,
85].

B cBa3m co ckaszanHelM, runore3a M. IlIseiinep ¢ coaBrOpamm «o
YpE3BbIUAMHOW  OKUCIUTEIIBHOW  CcTa0uiau3aluu  OMOMOJICKYJD»  BBITJIsAIENIA
HACTOJbKO 3K30THYHOU JJISI TOTO, KTO XOTh KaK-TO UMEN JIEJI0 ¢ OKUCIUTEIbHBIMU
peaKkuusAMH Ha YPOBHE MOJIEKYJI, KJIETOK M TKAHEH, YTO YJIENATh MHOI'O BPEMEHH
Ha €€ KPUTHKY HE MPEACTABIIUIOCH 1eieco00pa3HbiM. IMEHHO T03TOMY B HAIIUX
OPEABIAYIAX  ITyOJIMKAITUIX [8, 104] (mcxomuo —  2007-2008 rr.)
COOTBETCTBYIOILIME KPUTUUECKUE 3aMEUYaHMs JOCTATOYHO KPATKU U JaHbl TOJIBKO B
o0IIUX YyepTax. YMeECTHas, XOTS U SBHO HEMOJIHAS C HAYYHBIX MO3UIIUHN, KPUTHUKA
KEJIe30-TeMOITIOOMHOBOM TUIOTE3bl MMENIa MECTO B KPEAlMOHHBIX MCTOYHHKAX
[97, 98], a Takxke, HenaBHO, B MOHOTrpadhuu M. Pyxnenko [14].

Mo3HO OBLIO 0XHIaTh, YTO 3TA TUIIOTE3a BCKOPE OTOMPET KaK HEYTO HE OT
Mmipa Hayku. Ho BpeMs muto, a rumoTe3a Bce OoJibliie U 0OJIbIlle OKa3biBajgach Ha
cinyxy, npudaem B 2013 r. M. IlIBeliniep ¢ coTpyAHUKaMU MOMBITATUCH MOJTYYUTh €€
HEKOE «IKCIIEPUMEHTAIbHOE MOATBEPKACHUE», NHKYOUPYS COCYAbl COBPEMEHHOTO
CTpayca B Ipenapare reMoriioonHa. B pe3yibrare OHU NPHILLIM K BBIBOJY, YTO B
TaKOM BHJIE CPOK COXPAHHOCTU COCYJIOB «mpojjieBaercs B 240 pa3». O0cyxaeHue
BCET0 3TOT0 B HAYYHO-TIOMYJISIPHBIX MyONUKAIUAX, «HAYYHO-TIPOCBETUTEIBHBIX)
ucrtounnkax u B CMU crayo Habupath cuity, MOKa Mbl HE YBHUJIETH, UYTO JKEJIE30-
reMOTJIO0MHOBYIO THIOTE3y O3BYYMBAIOT B OYEPEIHON cepur (PribMa M3 IUKIIA
«ITapx FOpckoro nepuoga» («Mup FOpckoro nepuoaar», 2015 r.: «XKene3o B kpoBu
Bbijasio pagukanel... JIHK Moxer xpaHuTbhcsi BedyHO»). DTO, TaK CKa3aTh,
OKa3aJIOCh TOCIIEAHEN Kariel, IepeIoOMUBIIEH CIMHY BepOJIt0/ia, U B PE3YJIbTATE B
anpesie — Mae 2016 r. ObUT BBIMOJIHEH HACTOAUIMN 0030p C YK€ MOAPOOHBIM U
yrayOneHHbIM paccMoTpenueM noctpoenuit M. IlIBeiiniep u «moATBEPKIAIOIINX
ux sKcnepuMeHToB. KoTopele paHee ka3anuch HE CTOSIIIMMU U BBIEJICHHOTO fiflla B
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HAyYHOM IUIaHE W HE 3aCITy’)KHBAIOIIUMH KaKUX-THOO 0COOBIX KOMMEHTATOPCKUX
TPYJOB.

bouio  3akOHOMEpHO OOHApPYKEHO, 4YTO W B TEOPETHUYECKOM, U B
MPAKTUYECKOM AaCIHEeKTe KeJIe30-TeMOITIOOMHOBAsI TUIIOTE3a HE COOTBETCTBYET
KPUTEPUSIM HAYYHOCTH JUISI MEIUKO-OMOJIOTMYECKHX JHUCIHIUINH (KPUTEpUN
Xwuiina): HA OMOJOTHYECKOMY MPABAONOI00MI0, HU HAKOIJIEHHBIM paHee JaHHBIM
M BBIBEICHHBIM M3 HUX 3aKOHOMEPHOCTSIM, HHU JKCHEPUMEHTAILHOMY
noATBepxkAcHUI0. OCHOBHBIM apryMEHTOM MPOTHUB BO3MOXKHOCTH OMOMOJIEKYJ U
OMOCTPYKTYp COXpaHSATHCS B TEUYEHHE «JECATKOB — COTEH MWLIMOHOB JIETY,
MOMUMO 3JIpaBOTO CMBbICIIA, SBIISIIOTCS HAKOIUICHHBIE K HACTOAIIEMY MOMEHTY
JTAHHBIE U3 OLEHOK M PA3JIMYHBIX IKCTPAMOJSIHUOHHBIX 3KCIEPUMEHTOB PA3HBIX
aBTOPOB, COTJIACHO KOTOPBIM MPH MOJOXKHUTEIBHON TemIepaType omnpeaelsiemas
JAHK ne moxet coxpansatbes u 200.000 set, a 6eIKu — CBBIIIE OJTHOTO MUJUIMOHA
ner. Bce Ttakue paboTel oOcyxnaroTcs B nybonukaumsx M. IlIselinep ¢
COTPpYJHUKAMH, HO BBIBOJBI JENAlOTCS OTHIOJAb HE B TMOJIb3y YKa3aHHBIX
HKCIEPUMEHTOB U OLIEHOK JIPYTHX aBTOPOB.

Oxkazanoch Takxe, 4TO OKUCIIEHHBIE (B TOM YHCIe MOP(UPUHOBBIM HKEJIe30M
remMorsjo0nHa) OeJIKU JOJIKHBI paclajgaThCsi HE MeIJieHHee, a ObicTpee. B ciydae
YK€ MHIMOUPOBaHUS MOI0OHBIX PEaKIMil, KOHIICHTPAIIUU OKUCIUTENS B KPOBU WUJIU
KOCTSIX JIOJKHBI JOCTUTaTh a0CYypJIHO BBICOKMX 3HaueHui. IIpoaekiapupoBaHHOE
M. llIseliep ¢ coaBTOopamMu oOpa3oBaHue B Oenkax (B pe3yjbTare
OTMOCPEIOBAHHOTO HOHAMM Kejie3a OKHUCICHUs) TEPEKPECTHBIX BHYTpU- U
MEXMOJICKYJISIPHBIX KOBAJIEHTHBIX CIIMBOK JCHCTBUTEIBHO CIHOCOOHO YIIMHSTH
BpeMsl JKHU3HU, K NPHUMEPY, KOJUIAreHa, HO OTHIOAb HE HA JBa-TpU NOpsKa, a,
COTJIACHO COOTBETCTBYIOLIUM ONbITaMm, Bcero B 1,52 pa3a. Hakoneun, umerorcs
CBEJICHHSI O HAaXO0XXJICHUU IJI1 MCKOMAEMBIX JKMBOTHBIX BO3PACTOM B «IECATKU U
COTHU MWJUIMOHOB JIET» OMOOPraHUKHU B TaKMX 00pasiax, B KOTOPBIX 3aBEIOMO HE
MOXET ObITh HU JKejie3a C FeMOIVIOOMHOM, HU 3aMEHSIONIEH ero (B TOM 4ucliie B
pEeaKIUsAX OKUCIICHUS) MEN B COCTABE FT€MOIIMAHMHOB MOJUTFOCKOB.

Paccmotpenne «noarsepxkaaromero» onsita M. IlIBeliuep ¢ coaBropamu OT
2013 r. ¢ mo3unuu (GopMaNbHBIX CTAHAAPTOB AKCIIEPUMEHTAIBHBIX JTUCITUILIMH
MoKasayio, 4To paboTa SBISETCA TMOIMYIUICTAHTCKOM (ecliu He cKa3aTh Ooiiee),
MMEET MHOTHE »JJIEMEHTapHbl€ HEJOCTaTKM B METOJMYECKOM U HAy4dHO-
UJICOJIOTHYECKOM IIIaHe (B TOM 4YHCIIe OTCYTCTBHE aJIeKBAaTHOTO KOHTPOJIS), a
MOJIyYE€HHbIE PE3YyJbTaThl HE COOTBETCTBYIOT CGHOPMYJIMPOBAHHBIM B HEH
ro0anbHbIM  BbIBOJIaM. [lo HamieMy MHEHHWIO, B MPEKHHE BpEMEHa Takas
nyOnuKanys Bpsi Jiu Obla Obl MPUHSTA U B aKaJeMUYECKUH )KypHal «bruoxumusy.

Takum  o0pa3oM, MOXXHO CHAeNaTh  3aKIIOYCHHE, YTO  KEJIe30-

remorjoOuHoBas runore3a M. llIBeiinep ¢ coaBropamu (20062013 r.) Hay4HO
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HECOCTOATENIbHA, W YTO K HACTOSIIEMY BPEMEHU OTCYTCTBYIOT KaKue-Tn0O
000CHOBaHHBIC TPEAMOJIOKEHHUS O MEXaHU3MaX, OOBICHSIONIUX COXPAHHOCTh
OMoMOJIeKyJl M OHUOCTPYKTYp B OCTaHKaX ¢ O(QHUIMAJbHBIMA JaTHPOBKAMH B
JNeCATKH —  COTHH  MWUIMOHOB  JeT.  MMeronuecs — MOJCIbHBIE |
OKCTPANOJIAIIMOHHBIE JaHHBIE TaKUM I[IepUoJaM, HANpPOTUB, TMPOTUBOpPEUAT.
Haubonee mnpaBmomnogo0HBIM, TO3TOMY, SBISCTCS MPEANOJIOKEHHWE, UYTO OTH
JATUPOBKU Ha JeJie 3aBBINICHB MHUHUMYM Ha JBa-TPU TOPSAKA, YTO €IIe pa3s
YKa3bIBa€T Ha OTHOCUTEIbHYIO MOJIOAOCTh 3emiu [105, 106].

Maii 2016 1.
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MUCCHUOHEPCKUNU PA3JIEJ

\

Komuypunckuii H.1O.

CoTBopeHue Win 3BoJIONNA? - moucku oTBeTa B [lajeoHToI0rnueckom
My3ee.

CymiecTBylOT TpU  OCHOBHBIE  HAy4YHbIE  BEPCHUU  MPOUCXOXKIACHUS
re0JIOTUYECKOr0 CTpoeHus 3emiau U (OopM >KU3HU Ha HEH: SBOJIIOIMOHHAS
(yHu(opmucTckas) Teopus, U3BECTHASI BCEM €IlI€ CO LIKOJIbI, Onbeiickas MoJIenb,
npenacrabieHHas B bubmuu (B kH. beitus) u TBopenusix ¢B.OtoB [lpaBocnaBus
(cm.[8]), a Takke TeopHs JOKAIBbHBIX KaTacTpod.

VY4yeHbie - CTOPOHHUKH YHUDOPMHU3MA CUUTAIOT, YTO  IMPOIIECCHI,
MPOUCXO/IMBIIKME B MPOIIJIOM, MOKHO pacCMaTpyBaTh U MOHUMATh MO aHAJIOTUU C
IPOLIECCAMH, TEKYIIUMH B HAacCTOSIIEE BpEMs. OBOJIIOIMOHHAS YHH(POPMHUCTCKAs
TEOpHsl YTBEPHKIAET, YTO B MPOIUIOM HMEIH MECTO MPOLECChl OMOJOTHYECKOU
ABOJIIOIIUH, MPOTEKABIIECH MO MEXaHW3MaM, ONUCaHHbIM emie Y./[apBUHBIM, 4TO U
OTIPEJICNTNIIO, 10 MX MHEHUIO0, HEOJHOPOJHOCTH cocTaBa ¢uiopsl U (ayHbl Ha
MPOTSHKEHUU 3€MHOU UCTOPUHU.

OTH yYE€HbIE CUHUTAIOT TAKXKE, YTO B PE3YyJbTAaT€ MEMJICHHO MPOTEKAKOIINX
MPOLIECCOB DJPO3UM CYIIM M TOCIEAYIOUIEr0 OCaJKOHAKOIUICHUS Ha 3emJie
00pa3oBaIMCh TOJIIIU OCATOUYHBIX MOPOJ (HAIpUMep, MeCKa, TIUHEI...), HECYIIHNX B
ceOe OCTaHKU >KUBIIUX B MPOIIIOM PACTEHUHN U KUBOTHBIX (BeChbMa 4acTO B BUJIC
OKaMEHEJIOCTEeW, TpH O00pa30BaHUU KOTOPHIX TKAHM MOTHOIIMX OPraHU3MOB
3aMeNalTCsl HEOPraHM4ecKUMu BemecTBaMu). Co BpEMEHEM MHOTHE OCaJ0OUHbIC
MOpoABl  TOJA  JIEWCTBHEM pa3HbIX (AKTOPOB TIMOJBEPTAIUCh HW3MEHEHUSM
(MeTamopdu3aruu - U3 rmecka oOpa3oBHIBAJICS NMECYAHUK, U3 TIIMHBI — APTUIIIUTHL U
CJIAHIIBI U T.11.), COXpaHss B ce0€ OKAaMEHEBIINE U JP. OCTAHKHA OPTaHU3MOB.

OcanouHble TOPOABI 00pPa3yIOTCs, KaK YTBEPXKAAIOT YHU(POPMUCTHI, MPEUMY-
HIECTBEHHO 3a CYET OYEHb MEIJIEHHO TEKYIIHUX MPOIIECCOB, HEMPEPHIBHO TEKYIIUX
B HacToslIee BpeMsi, B 3HAUYUTEIBHOU CTENEHHU, 32 CYET OTHOCUTEIBHO MEJIEHHOTO
MOCTOSIHHO MTPOMCXO/SIIET0 BEIHOCA pEKaMHU 0CaI0YHOr0 MaTepuaia (Iecok, ui...)
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B BoJgoeMbl. IIpy COBpEMEHHOM COCTOSHMHM 3€MJIM TOJIIMHA OCAaJ0YHBIX
OTJIOKEHU Ha JIHE MOps YBEIUYUBAECTCS B CPEOHEM €XErOJHO HAa OYEHb
HE3HAUUTEIbHYI0 BelWuuMHy. Hepenko TonmmHa BCEH TOJIIMA OTIIOKEHUN
OCaJI0OYHOTO MPOMCXOXKIACHUSI OOCTUraeT BenuuuHbl 1,5 kM. Ecnm paspenuts
BEJIMYMHY BCEH TONIIMHBI (WM BEJIWYUHY TOJIIMHBI OTIEIBHBIX CIIOEB)
OCaJ0YHbIX (M MeTaMOp(UUECKUX) MOpPOJA Ha BEIUYMHY €XKETOJHOr0 CPEIHETO
NPUPALLEHUS TOJIIIMHBI 0CAJJOUYHBIX OTJIOKEHHUH, TOKPBIBAIOIIUX JHO MOPS, TO MbI
MOKEM TMOJY4YHTh, KaK CUMUTAIOT YHUGOPMHUCTHI, MPUOIUZUTEIBHOE 3HAUYCHHUE
BpeMeHU (OPMUPOBAHUS OCAIOUYHBIX OTJIOKEHUH, COCTABJISIOIIUX OT/ACIIbHbBIC
CJIOM WJIA U BCIO MX Toimry. (31eck u ganee "ocaaouHbiMu" Oy/eM Ha3bIBaTh Kak
COOCTBEHHO OCaJI0UHbIE, TAK U MeTaMopdudecKrue mopobl). Tak ObLUIM MOTyYEHbI
W3BECTHBIE BCEM €LIE CO IIKOJbl MUJUTMOHBI U COTHU MUJUTMOHOB JIET JUIsl BpEMEHU
00pa30BaHus 0CaJOYHBIX OTJIOKEHUH, HECYIIINX B c€0€ OCTAaHKU KUBBIX CYIIECTB.
Kak yTBepkAarOT y4EeHBIC-3BOIIOUMOHUCTBI, TMPOCIEAUB OCOOEHHOCTH
MCKOIAEMbIX OPTraHU3MOB I10 CJIOSIM OCAJIOYHBIX OTJIOKEHUH CBEPXY BHHU3, MOKHO
IIPOYUTATh UCTOPUIO PAa3BUTHS KU3HM HA 3eMJe. Tak CIOXKUINCH NPEICTABICHUS O
T.H. 2€0J102U4eCKOU KOJIOHKe, XOPOILIO 3HAaKOMOW BCEM ellle co Kokl [Ipu 3ToM
BCE CJIOM OCAJOYHBIX OTJIOXKEHHM, COAEPKAIIUX JKUBBIE OPraHWU3MbI, IBOJIFOLUO-
HUCTbl OTHOCAT K YE€ThIPEM OOJBIIMM T'€OJOTMYECKHM 3I0XaM. JTO IpPOTEpo-
30MCKasA, IaJe030MCKasi, ME3030MCKas M KaWHO30WCKasg opul. Kaxnmas spa, mo
MHEHHUIO HBOJIIOIMOHHUCTOB, JIETUTCSA Ha Oojiee MEJIKUE MPOMEXYTKH BPEMEHU -
nepuoodwvl (BCEro WX MO pas3HbIM mojacueraM okonol2). JlnuHa, K mpumepy,
IOPCKOT0 TIepHOoJIa ME3030MCKOM APhl COCTABIIsLIA, IO UX MHEHUIO, 55-58 MIIH. JIET,
a C MOMEHTA €ro OKOHYaHUs POIUIO He OoJiee He MeHee, Kak 136 MIIH. JeT.
CymecTByeT n Apyras TOYKa 3pEHUs, €€ MPUIEPKUBAIOTCS YUCHBIC-KPEALHO-
HUCTHI (OT aHTJIMICKOTO creation - COTBOPCHHUE). DTH yYCHBIC CUHMTAIOT, YTO BECh
MUp M BCE XHMBOE B HEM ObUIM COTBOpeHbl borom B mepBbie 6 1HEW ero
cymecTBoBaHMs. JKUBbIE OpraHu3Mbl (M CYIIECTBYIOIIME B HACTOAILEE BpeMsl U
y>K€ YCIIEBIIME UCUYE3HYTh C JHIA 3EMJIHM O pa3HbIM NPUYMHAM) OBIIIM COTBOPEHBI
MM, 10O MHEHHUIO OJIHMX KPEAlMOHUCTOB, MPAKTUYECKA TAKUMH KE, KAKOBBI OHU U
B HACTOSILEE BpPEMs, TAK YTO HHUKAKHX CYLIECTBEHHBIX M3MEHEHUH C HUMHU HE
npoucxonwsio. Jlpyrue KppeamuoHHUCTBl HNPUAEPKUBAKOTCA HECKOJIBKO HWHBIX
B3IJIS1/10B, HO MPAKTUYECKU BCE COTJIACHBI B TOM, YTO BCE podbl WU MO KpailHen
Mepe cemelicmeéa OPraHU3MOB OCTaBAJIMCh HEM3MEHHBIMU Ha MPOTSKEHUU BCETO
BPEMEHH, OT/AEJAIONIET0 HAC OT JHEW TBOPEHHUS, U HUKAKOM SBOJIIOLMU YEIOBEKA
OT aMeObl yepe3 0eCrO3BOHOYHBIX JKUBOTHBIX, pblO, aM(puOUii, TPECMBIKAIOIIUXCS
U T.J1. He Obu10. Bee 3TH yueHble cOrsiacHbl B TOM, YTO OT/EJIbHBIE TPYIIIbI KUBBIX
OpPraHU3MOB COTBOPEHBI ObUIM OTHENBHO 1o pody (beiT.1,12 u nap.), mpu 3TOM
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OTCYTCTBOBAJI0O B HAJIMYHMM T.H. HBOJIOIIMOHHOE JAPEBO MPOUCXOKIEHUS BCEX OT
€AUHOTO OJHOKJIETOYHOTO IPEIKA.

KpeamoHucTel yTBEpKIaOT, YTO OCHOBHAsI Macca OCaJOYHBIX OTIIOXKEHUH,
noKphIBatomux 75% MOBEPXHOCTU CYIIU, cHOPMHUPOBAIACH OYEHb OBICTPO B pe-
3yJbTaTe TUTAHTCKOW KaTtacTpodsbl, onrcaHHOM B bubiuu m HaseiBaromieiics Bee-
MUpHBIM [loTOmOM, NIMBIIMMCS OKOJO OAHOTO Troja. MHOTHE y4deHble-Kpearuo-
HUCTBl CYMTAIOT, YTO B TMOCJEACTBUE OBLIM B HUCTOPUM 3eMJIM U JpYyrue
KatacTpodbl, TAKKE M3MEHSBINNC €€ JaHAMA(THl ¥ MPUBOJUBIINE K MOITHOMY,
OOUJILHOMY M OY€Hb OBICTPOMY OTJIOKEHHIO OCAJKOB. DTU YUYEHBIE YTBEPXKAAIOT,
4YTO OT JHEW TBOpeHHUs Hac OTAENSIOT He O6onee 10 Thicsy yiet, a oT BcemupHoro
HABOJHEHUS, pPAJAUKAIBLHO W3MEHMBIIET0 OOJUMK 3eMiid M MPUBEAINIETO K
00pa3oBaHUIO OOJBIIEH YACTH OCAJOUYHBIX OTJIOKEHUM - OKOJIO 5 THIC. JIET.

Haxkownerr TpeThbst Touka 3peHus (Teopusl JIOKAIbHBIX KaTacTpo(d) yTBEpKIaeT,
TaKke KaK U YHU()OPMHUCTCKasl, UTO HA 3eMJie JOJITMe COTHU MUJUIMOHOB JIET TEKJIH
MEJICHHBIE T€0JIOTHYECKHE MPOLIECCHl OCaJKOHAKOIUIEHHS], 1 B TE€UEHUE ITUX KE
JIOJITUX TIEPUOO0B MpOTeKaia Ouosoruueckas 3Boorus. OgHako, Ha IPOTHKEHUN
ATUX JOJTHUX JIeT 3eMJsi mpereprena psii OOJbIINX Te0JOrHYeCKUuX Karactpod,
KOTOpbIE MOTJIM MPUBOJAUTH K MAacCOBOW TMOENM Kak MOPCKOW (ayHbl U (IIOpHI,
TaK ¥ MOTJIM OMYyCTOIIATh 3HAYUTEIbHbIE YUaCTKH KOHTHHEHTOB WJIM JaXKE IICJIbIe
KOHTHUHEHTBI, IPU 3TOM BCsl Ha3eMHas ¢uiopa u (ayHa cMbIBajgach MOTOKaMH BOJbI,
KOTOpbI€ OOpa30BBIBAIUCH 32 CUET METAallyHaMHU U T.I. SIBICHUM, BO3HUKABIIUX,
HarpuMep, B pe3yJsibTaTe MajJeHusl B OK€aH KPYIHOro MeTeopuTa Wik komeThl. [1o
MHEHHUIO 3THUX YYEHBIX, OCHOBHAS YacCTh I€0JOTMYECKUX OTIOXKEHUH Ha 3emie
chopMupoBagach UMEHHO 3a CUET MOJO0HBIX KaTacTPOHUUESCKUX COOBITHH.

Haia cerogusimunss 3aqaya, Tiis/1s Ha 3KCroHartsl [TanieoHTonornueckoro mysest
uM. OpJoBa, MONBITAThCA pPELINTh, B TMOJIb3y KAaKOM W3 A3TUX KOHIENIUN
CBUJIETENBCTBYET MPEACTABICHHAS B HEM DKCIIO3UIIMSL.

1. CymecTByer Jid B 1eliCTBUTEJIbHOCTH Ie0JI0rHYecKasi KOJIOHKa?

Nrak, yaudopMucTcKas TeOpus U TEOPHUS JTOKAJIBHBIX KaTacTpod MpeiararoT
HaM paccMaTpUBaTh MUCTOPHIO 3€MJIM M JKM3HM HA HEW C TOYKHU 3PEHUS] JOITOU
sBotoMH. [locMOTpUM, Ha CKOJIBKO CUJIBHBI apPTYMEHTBI B MOJIb3Y 3TOTO B3IJISA.

Bce MBI eriie co 1Kokl TOMHUM PUCYHKH B HAIIMX y4eOHUKAX IO reorpaduu
1 OUOJIOTHUH, HAa KOTOPBIX MPECTABICHBI CJIOU OCAI0YHBIX OTJIOKEHUN, B KOTOPBIX
3aJIETal0T OCTAaHKHM Pa3HbIX OPraHU3MOB. B HMKHUX CJIOSIX - OJTHOKJIETOYHBIC, /-
Jee OECIO3BOHOYHBIE, €III€ BBINIEC PBIOBI, €IIe BbINIe aM(pUOUHU, €IIe BBHIIIC
pentwmk U T.J. Bce crmom OO0BENMHSIIOTCS B YETHIPE TPYMNIBI, KOTOPHIE
COOTBETCTBYIOT 3paM pPa3BUTHUS KU3HU, OPbl JCISATCS Ha MEPUOJbI, KaKIbII

XapakTepu3yeTrcsi cBoed crnenuduieckoil ¢aopoit u  QayHOM. DTO T.H.
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eeonocuveckass — konowka. Ilpm  HaxoXIEHMM B OCAJOUYHBIX  MOPOJAX
cnenuUUecKuX i Ppa3HbIX TEPHUOJOB Pa3BUTHS KU3HU OPraHU3MOB (OHU
Ha3bIBAIOTCS "PYKOBOASIIMMHU UCKOMAEMbIMU") F€0JIOTM-3BOJTIOLIUOHUCTHI JIETAI0T
BBIBOJI O BO3pacTe 3THX OTJIOokeHud. Hampumep, eciu B kakoM-aubo cioe
OCAJIOYHBIX OTJIOKCHHM HAXOMST CKEJEeT TUHO3aBpa, T€OJIOTH JIENAl0T BBIBOJ 00
00pa3oBaHUM 3TOTO CIIOS B ME3030HCKYIO 3py ( a 3TO, 10 UX MHEHHIO, - HE MEHEe
65 MJIH. JIET TOMY Ha3an).

MEXAYHAPOAHAS LUIKAAA

Puc.1 Mexaynapoinas mkaia

[lepen namu 3Ta camas KoJOHKa (TIEPBBIN - BBOAHBIN 3a1 my3es) — Puc.1, wu
MOCKOJIbKY OHa MMEET MEXIYHAPOIHOE MPU3HAHUE CPEIH SBOIIOLMOHUCTOB, MBI
BUJIUM, 4YTO €€ €Ille Ha3blBaloT '"MexayHapoaHou mkanon". Ilo Ookam ee
M300paK€Hbl HEKOTOPhIC BEAYIIHME HCKOMaeMble, MO KOTOPBIM JBOJIFOIIMOHUCTHI
MBITAIOTCS OMPEAEIATH BO3pAaCT MOPOI.

VY HEWCKYIIEHHOTO MOCETUTENST My3es, MOXKET ObITh, CO3JAJOCh KOTJIa-TO B
IIKOJIE BMEYATIICHHE O TOM, YTO €CIId MPOOYpUTh 3eMITIO B JIFOOOW TOYKE Halen
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OTPOMHOI JIep>KaBbl, TO MBI 0053aTE€IbHO TAKyI0 KOJOHKY OOHApy>KHUM - BCE €€
CIOM B YKa3aHHOM Ha CXeMe IMocjeaoBarelbHocTH (a 310 - 12 croes,
COOTBETCTBYIOIIMX 12 reosioruueckuM mnepuoaam). OmaHAKO B PEaJbHOCTU Mbl
UMeeM JIeJI0 C HECKOJIbKO MHOHM kapTuHoW. Ilepen HamMu reonormyeckas Kapra
Poccun (BBOgHBIIM 3a1) — Puc.2.

TEOAOTMYECKAA KAPTA

cCccPp

Puc.2. I'eonornueckas kapra CCCP.

Ha neit n300pakeHbl pa3HbIMH [[BETAMH T'€0JIOTHYECKUE TTEPUOAbl 00pa30oBaHUs
HOpOJI, HAXOJSIIMXCS HEMOCPEACTBEHHO IO/ MOBEPXHOCTHBIM cloeM. (A 3TO —
II0YBA M T.H. YETBEPTUUYHBIE OTIOKEHUSA B BUJAE PEUYHBIX HAHOCOB, MOCIEICTBUUN
omomsHeit u T.11.).%" 3ameTM, 9TO BCsl TeppuTOpHs PoccHM TIOKpHITA TOYBAMH (B
TOM JIerKo yoOeauTbcsi mnocMmoTpeB Ha kapty nouB CCCP); u Bpems Hx
ITOCTEIIEHHOTO HAKOIUICHMS, COTJIACHO MOJCYETaM, COCTABJISAET, JAXKE M0 MHEHUIO
re0JIOr0B-3BOIOLMOHUCTOB, BCEIO HECKOIBKO THICAYEIICTUH.

Ecnu Obl Teonornyeckas KOJIOHKa MMeJIa MECTO BO Bcex Toukax Poccum- TO
[[BET KapThl IOJDKEH OBbLT Obl OBITH OTHOCHTEIILHO OJIHOPOJHBIM: JKEITHIM HIIU TIO
KpailHEll Mepe TNPEUMYIIECTBEHHO TakuM (DTUM 1[BETOM  00O03HAuYEHBI
KaHO30MCKUE OTJIOXEHUsI — BEPXHHUI 3Tax KoJioHku). Ho kapTa mpepocraBiser
HaM BECbMa IECTPYID KapTHUHY, WU JKEIThIA IBET OTHIOAb HE JIOMUHUPYET;
OTJIOXKEHHUS] JIPyrux, OoJiee paHHUX TE€OJOTUYECKHX JMOX OYeHb YacTo
OKa3bIBAIOTCS Cpa3y IIOJ CJIOEM MOYBbI M YETBEPTUYHBIX OTJIOXKEHUW, UTO H
co3maeT rmectpoTy mBeroB Ha kapte (http://mir-map.ru/439570.html). Basxwo

OTMCTHUTD, YTO aHAJIOTM4YHAasA KapTHHA Ha6J'IIOI[aeTCH 110 BCEM IMIaHETe.

%1 B ngere reonormaeckyio kapry CCCP MoxHO mocMoTpers Ha http://mir-map.ru/439570.html
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DBOJIONMOHNUCTAMHA 3Ta CUTYAIUsl OOBSCHACTCS TEM, YTO MPOIECCHI APO3HH
(pa3pylieHusi, pa3mbiBa...) YHOCWJIM 32 MWJUIMOHBI JIET TOCTENEeHHO (WiH
OTHOCHUTEJIHHO BHE3AITHO, KaK CUMTAIOT 3BOJIOLUMOHUCTHI-KATaCTPO(PUCTHI) BCE, UTO
HAaKaIJIMBAJIOCh B TEUEHHE MPEAIIECTBOBABIINX JOJTUX MUJUTMOHOB JIET...

B Hacrosiiee BpeMsi MpoOILECChl YBEIWYEHUS TOJIIMUHBI CIIOEB OCAJOYHBIX
OTJIOXKEHUW Ha cyIie (MoYBa U Jp.) U HA MOPE UAYT AOCTATOYHO MHTEeHCUBHO. He
OyJleM CHOpUTH C apryMEHTAI[UeN SBOJIOIMOHUCTOB B MOJB3y TOTO, UTO BCE, UYTO
OBLJIO HAKOIUIEHO, Hampumep, 3a 137 MWUIMOHOB JeT (MCKIItouYas pa3yMeeTcs
nocieaHue 1,8 MUJUITMOHOB JIET — BPEMEH HAKOIUICHUS OTJIOKEHUI YETBEPTUYHOTO
NepuoJia), HUCTEKIIWX IIOCJIe€ OKOHYAHUS IOPCKOTO IMEpUuojaa, Ha TEeppUTOPUU
MockBbl 0b1710 CMBITO B KOHEUHOM Htore. ([log Horamu MocKkBHYEH MO MOYBOM U
«UETBEPTUYKON» — 4YacTO cpaszy MOPOJAbl IOPCKOTO MEpHojia, OT KOTOPOro Hac
OTJIEJISET, IO MHEHUIO SBOJIONMOHUCTOB, 137 muH. net). [Ipu atom nocnenuue 1,8
MJIH. JIET, BO BPEMs KOTOPBIX IO HAKOIUICHUE MOYBBI U APYTUX YETBEPTUUHBIX
OTJIOKEHUM, COCTABWIM HCKJIIOYEHUE W3 ATOM 3aKOHOMEPHOCTH. 3aMETUM, 4TO,
COTJIACHO TMPEACTABICHUSM HBOJIIOLIMOHUCTOB, CUTyalusi, IpU KOTOPOWM
CMBIBAJIOCh BCE HAKOIUIECHHOE B TEUYEHHE MHOTHX MWIJIMOHOB JIET, KpOME
OTJIOKEHUW MOocJIeNHNX 1,8 MIIH. JIeT MMea MECTO B 3HAYUTEIbHOM YHCIIE PETHO-
HOB Poccuu.

Ho, Ge3ycnoBHO, HENMb3sl MPU 3TOM COTJACUTHCS HE C YACTHBIMU MEXaHU3-
MaMH, a ¢ OOIIel cXxeMOol TakuxX paccyxkJIeHuil. PaccMoTpuM mpocToit npumep.
Bcem u3BecTHa jerenaa o0 ATiaHTUIE, ClIeIbl KOTOPOW, COTJIACHO ATOM JIeTeH/IE,
CMBITBI B pPE3yJIbTaT€ TUTAaHTCKON KatacTpodwl. Ecnm ydenswii (atiaHTomor -
CTOPOHHHUK THUIIOTE3bI O CYIIECTBOBAaHUU ATIAHTHUbI) HAXOJAUT KaKOW-HUOYIb €€
Clell - ero TMIoTe3a MOATBEPKIAAETCSA, €CIM HE HAXOOUT- TO M Takas CUTyalus
TaKK€ XOpOoIlla, IMOCKOJbKY OHa TaKkXe MPEe/ICKa3bIBAETCA B paMKax JTaHHOW
runoTe3bl ('Tak U JOJDKHO OBITh, BEAb BCE CMbLIO..."). Bompoc o Tom — kyna
CMbUIO, Ha Hero oTBera HeT. «Ho Beab 3TO OBLIO TaK MAaBHO, U CIEJOB HE
ocTajiochy. l'mmore3a, TakuM  0Opa3oM, CTAHOBUTCS  MPUHIMIHUAILHO
HEOINPOBEPKUMOU. Takoro poma THUIOTE3bl B COBPEMEHHOW HAyKE HE
paccmarpuBatotcsi. OHU - BHE paMOK NMPUMEHEHUS HAYYHOTO METOAA U 4acTo - U3
00IACTH JIereH 1, HAYYIHON (paHTACTHKH U T.11.%

%2 [Ipy oMo TaKOrO POJIa PACCYIKACHHIA MOXKHO «I0Ka3aThy HE TONBKO CyIIECTBOBAHIE
B MpoUUIOM ATIaHTUABI, HO M IENbli psAa JIpYyruX BeCbMa HHTEPECHBIX YTBEPIKICHUU.
Hampumep, npuiier Ha 3eMJII0 B JPEBHUE BPEMEHA 3€JIEHBIX YEJIOBEUYKOB. Eciii MBI HaX0quM Ha
3emiie cnenbl UX NMpeObIBaHUA, ITO YTBEpXKIEHHE Joka3zaHO. Eciu He HaxoaumM, TO KapTHHA
TaKXe COOTBETCTBYET PeaJbHBIM COOBITHSAM, BKIIOUABIIUM UX BU3UT, TOCKOJIBKY OHU MPUJIETAIN
JTAaBHO, OCTABMJIM CJIE/Ibl CBOETO MPeObIBaHUS Ha OTPAHUYECHHOM TEPPUTOPUHU U OT ITHX CIIEI0B
MO3TOMY BpSJ JIU MOTJIO YTO-TMOO COXpaHUThCA. TOYHO TaKKe MOXKHO «J10Ka3aTh» HAJIWYHE B
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Paccyxnenuss o ToMm, 9To0 00pa3oBaHUE OCATOYHBIX MOPOJ UMEIO MECTO BO
BCEX TOYKAX, YKAa3aHHBIX Ha TIE€OJIOTMYECKOW KapTe Poccun, B TedeHHE Bcex
re0JIOTHYECKUX TEPUOJIOB, TOJIBKO CIIE[Ibl ATUX OTJIOXEHUW B OJHHUX CIy4asx
YHUYTOXKEHBI IPO3UEH, a B IPYTHX HET - TOUHO TAKKE JIOTUYECKHA HEYSI3BUMBI, KaK
Y TEOpHsI CYIIECTBOBAHMS B MPONLUIOM ATiaaHTuAbl. Ecinu Bce ciion Ha MecTe — Bce
B MOPSIAKE, €CJIM KAKUX-TO CIIOEB HE XBATAET, 3HAYMT CMbUIO. Bompoc TOJIBKO Kyna
CMBLIIO, TJI€ OHU TEHEPh 3TU CMBITHIE TIOPOJABI (a WX JODKHO OBLIO OBITH OYCHD
MHOr0!), Ha ATOT BAXKHBIM BOIMPOC y T'€OJIOTOB-3BOIIOIMOHUCTOB OAHO3HAYHOIO
orBeTa HeT. («Ho Benb 3T0 OBLIO Tak JABHO...»). A CIIOEB BCEr/la HE XBAaTaeT U HE
TOJBKO Ha IOBEPXHOCTU. A 32 TMOATBEPKICHUEM 3TOrO0 YTBEPKIACHUS XOJUTh
JIaJIEKO HE HAJI0 — OHO PSAOM, HA COCETHEM CTEH/IE.

Crenp BBogHOTO 3a7a [laneonTonorunyeckoro myses (psioM ¢ reo0ruyecKom
kaptoil CCCP) moBecTByeT HaM, HampuMeEp, O TOM, YTO MOJ YETBEPTHUYHBIMHU
OTJIOKCHUSAMU HA TEPPUTOPHM CTOJHUIBI MBI HAXOJUM OTJIOXKEHUS MEJOBOTO,
IOPCKOr0 W KaMEHHOYTOJbHOro mnepuonoB. Ho - Bompoc, a kyaa ke HCYE3NH
OTJIOKEHUSI TPUACOBOTO U MEPMCKOIO IEPUOAOB, B COBOKYITHOCTH JJIMBIIUXCS
okosio 100 MIIH. JIET, U KOTOpBIE AOJKHBI 3aHMMATh MMPOMEKYTOUYHOE IMOJI0KEHUE
MEXK]y CJIOSIMUA FOPCKOTO M KaMEHHOYToJibHOro nepuojoB? Mx Her. Hetr ux u Ha
CXEME€ TE€OJIOTMYECKOTO pa3pe3a TEeppUTOpuM MOCKBBI, MOJIYYEHHOIO MO
pe3yibTaTamMm OypeHusI (http://geoenv.ru/index.php/ru/bannery/156-
geoenv/nauchnaya-deyatelnost/granty-i-proekty/686). I'ne ke citensl 3THX 310X? —
«CMBLIO», KaK M CJeIbl BCEX KaWHO30MCKUX OTJIOKEHUN (3a HCKIIOUCHUEM
YETBEPTUYHBIX OTJIOKEHUI), 00pa30BBIBABIINXCS 64 MITH. JIET, KOTOPBIEC JTOJKHBI
OBLIN 3aJIeTaTh MOBEPX OTJIOKEHUN MEJIOBOTO MEpUO/Ia.

N mpoGenbl B KOJIOHKE - TIO BCEH miaHere. J[Be TpeTu MOBEPXHOCTH 3eMIn
MMEIOT B HAIMYMMU TOJBKO S5 WIIM MEHBIIEE YHUCIO CIOEB, COOTBETCTBYIOLIMX
reoJIOTHYeCKUM Tiepuogam, a 12 Her nmurae [24] -uur. no [25]. U mostomy
re0JIOrHYeCcKasi KOJIOHKA — CTPOTO TOBOPS, CYIIECTBYET TOJIBKO B BOOOPaKEHUH. . .

Bo Bcskom ciydae, mporyiuBasich 1Mo 3ajaM My3esi, 00paThM Hallle BHUMaHHE
Ha TO, YTO MHOTHE OCTAaHKH Mpe/CTaBUTENEH ApeBHEN (DIopbl M (ayHbI, KOTOPBIX
MBI YBHUJIUM B My3€€, W3BJICUCHBI HE U3 IITyOWH 3€MJIM, a HailJIeHbl OJU3KO OT ee
noBepxHocTu. [lo kpaitHel Mepe, MO0 MHEHHUIO 3BOJIOIUOHUCTOB, BCE TAaKHE

OpOILJIOM TMpHiIeTa Ha 3eMJII0 U KPAacCHEHBKUX YEJIOBEYKOB TOXKE, TAaKXKE Kak M cepo-Oypo-
MaJMHOBBIX B KPAIIMHKY U MHOTO€ JIPYTOE. ..

Takue runore3bl HE OTBEUAIOT TaK HA3bIBAEMOMY Kpumepuio ¢anvbcugurayuu, TOCKOIbKY
BO BCEX clyyasx, JIIOOble pe3yiabTaThl HAONIOJEHUNH WM SKCIEPUMEHTOB MOTYT TOJBKO
noaTBepkaaTh ux. [lpumeHumocts kputepus anbcudukanuu sBiasieTcs 00sA3aTeNbHBIM IS
BCSKOM HAyYHOM T'MIIOTE3bl, COTJIACHO MPUHINIIAM COBPEMEHHON HAy4YHON METOJI0JIOTHH.
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OCTaHKA MOTYT OBbITh B MIPHUHIIMIIE HANHCHBI HAa MOBEPXHOCTHU MO/ CJIOEM IMOYBHI U
HAHOCOB B Pa3HbIX TOYKAX HALIEH CTPaHBI.

Taxum o0pa3om, HU Te0a0rU-yYHU(OPMHUCTBI, HU CTOPOHHUKH 3BOJIFOIIMOHHBIX
IPOLIECCOB, MEPEMEKAIOLINXCS B UCTOPUU 3€MJIM C KaTacTpoamu, HE HUMEIOT
yOequTeNbHBIX OO0BsICHEHUN (pakTa OTCYTCTBUS TE€OJIOTMYECKON KOJIOHKH HU Ha
teppuropun Poccun, HM Ha 3emuie BooOmie. ['eosiormueckass KOJIOHKa — HE
pealbHOCTh, a JIMIIb MPOAYKT (paHTa3Wu M CYIIECTBYET TOJIBKO Ha CTpaHHUIAX
y4eOHHUKOB, Ha CTEHJAaX MY3€€B U T.. U €€ OTCYTCTBUE B PEaJIbHOCTH, TOBOPUT
camo 3a ceOsl.

IlecTpoTa 1BETOB Ha TIEOJIOTMYECKOM KapTe €CTECTBEHHO 3aCTaBIIsICT HAC
3ayMaTbCd U O JPYIMX BO3MOXKHBIX aJbTEPHATUBHBIX OOBSICHEHMUSX ATOH
ECTPOTE, IOMHMO 9BOJIONUOHHOT0.>  HepaBHOMEPHOCTh  pacrpe/IeTeHus
OCTAHKOB IpEACTaBUTENICH UCKONaeMoil (opbl U (payHbl OOBACHIETCS B paMKax
MMOTOITHOW KPEAIMOHHOW MOJENW IMPHU NMOMOIIM HHBIX MexaHusmoB [1], [4]. C
OJIHOM CTOpPOHBI Ha HEPABHOMEPHOCThH PAaCHpEEICHUs] OCTAHKOB >KMBBIX CYILIECTB
MOTJIa IOBJIMATH HEPAaBHOMEPHOCTb PACHPEACIICHHS [0 IOBEPXHOCTH 3EMIIU
pa3IMyYHbIX OMOLIEHO030B, uMeBHIas MecTo Bo Bpems Ilorona. C apyroit - moriu
HOBJIUATh OCOOCHHOCTH TOBEJEHHUS Ppa3HbIX KJIACCOB  JKUBOTHBIX  IpHU
KaTacTpopuUecKux sBICHUIX (KaTtacTpoduueckue coositusa Beemuproro Ilorona,
corinacHo bubnumu, pa3BUBAIMCH MOCTENEHHO, JUIWICS OH OKOJO Tofa U UMEN
paznuunble ¢azsl — cM.[20], [21]), CylIECTBYIOT W pa3nuuds B CKOPOCTU
norpeOeHusI B BOJHOM Cpejie TPYIOB Pa3HbIX KJIACCOB >KMBOTHBIX[1]. A TO, 4TO
OTBETCTBEHHO 3a nmorpedeHue Oblia BoJ1a, CMEIIMBaBIask HOPO HECMEIINBAEMOE,
TaK, 4YTO KOCTH JWHO3aBPOB YacTO HAXOJAT BMECTE C PAaKOBUHAMH YCTpPHUL U
MHOTJIa — BMECTE€ C KOCTOYKaMM MUHTBUHOB[39], 1uT. 1o [38], B 3TOM Bpsia JiH
MO>KHO COMHEBATHCH. ..

2. MenJjieHHO Win ObICTPO?
Kak MBI yXe cKazaid, MO0 MHEHHMIO TIe0JOTrOB-YHHU(POPMHCTOB OCAI0YHBIC
MOPOJBI, COCTaBIIAIONIME TCOJIOTUYECKYI0 KOJOHKY, HAKaIUIMBAIOTCS OYEHBb

63 BeposiTHO, KTO-TO BO3pa3UT HaM, CKa3aB, YTO NECTPOTAa HA I'€OJOTMUYECKOW KapTe OTpakaeT
MECTPOTY 3MOX B CUJIYy TOrO, YTO YYaCTKH Pa3HOr0 IBETA MOKHO JAaTHUPOBATh MPU IOMOILIHU
pPaIuOMETPUYECKUX METOAOB, MOJydash COOTBETCTBYIOIIME, MOAYAC TUTAHTCKUE pPa3iinyvs B
Bo3pactax. He mmes BO3MOXKHOCTH 37ech TIyOOKO OCBEIIaTh JAHHBI BOMPOC, YKaXXeM Ha
OYeBHIHBIC (DAaKThI, KOT/Ja METOABl PATMOMETPHUUYECKOTO JaTUPOBAHMS JlaBaJld 3aBEJIOMO
3aBBIIICHHBIE NU(PBI TEOJIOTHYECKOTO BO3pacTa MOPO/I, OIIEHUBAsi MOJIOJIbIE TIOPOJIbI B KaUeCTBE
JIPEBHUX W Jake BechMma JapeBHHX[41], a Takke Ha TOT HEOCTIOPHMBIA B HACTOSIIEE BpeMs
pe3ynbTaT pagloOMETPHH, COTJIACHO KOTOPOMY ItOOBIE YTIepoAO0COoAepKallue MaTephuasibl U3
JIPEBHUX CJIOEB JOJDKHBI OBITH JaTUPOBaHbI, Kak He mpebimatomme 100Teic. net[40]. 3ameTum
elle, YTO JaJeKO HE BCE TOYKHU HA I'€OJOTMUYECKON KapTe MOKHO OLIEHUTH B IUIAHE BO3pacTa IpU
MMOMOIIY PAAUOMETPUHU B CHITY METOJIMYECKUX OTPaHUYCHUH.
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MEIJIEHHO (TOps/Ka HECKOJbKO MUWUIMMETPOB 3a Thicsiuenetue [1],[2]).
[TocMOTpUM, MOTYT JIM MCKOIMAeMble OCTAHKH >KUBOTHBIX U PACTEHUHN CKa3aTh HaM
qT0-T100 O cebe: OBICTPO WM MEMJICHHO OHU morpebanuch? Eciau OwIcTpo - TO
TEOpHsl MEIJIEHHOTO 00pa30BaHUsl OCAJI0YHBIX CJIOEB, B KOTOPHIX OHU HAXOJSATCA,
HeBepHa. Ecnu He BepHa 3Ta TEOpHs - TO 3BOJIOLMOHHAS KOHUENUMS JIMIIAETCS
OJTHOTO M3 BaXKHBIX apryMEHTOB B MOJIb3Y JOJTOM MCTOPUM KU3HHM Ha 3emie. A
€CJIM HUKAaKOM JIOJITOM MCTOPUH JKU3HU HE OBLIO - TO BCE KUBOE U YEJIOBEK B TOM
gucie - pe3yiapTaT coTBopeHus. (CTporo roBopsi, Hayke U3BECTeH (akTHUECKU
TOJIBKO OJIMH BapUaHT IMOSBIICHUS HA CBET CUCTEM TOTO YPOBHSA CIOXHOCTHU, KAKUM
00Jaa0T OMOJIOTHYECKHE 00BEKTHI - KoHcmpyuposarue (cM.[3], [9]).
CoBpeMeHHbIe HAOJIOJIEHUSI U SKCIEPUMEHTBI, JOCTYIHBIE ISl BCAKOTO, JTAaXe
HEHCKYLUIEHHOTO B HayKaxX 4YeJIOBEeKa, MOKa3bIBAIOT, YTO B MOAABISAIOLIEM OO0JIb-
IIMHCTBE CIIYYa€B 68 COBPEMEHHBIX YCA0BUAX NPU MEOTEHHOM OMAOHCEHUU 0CAOKO8
MPAKTUYECKHU B JIFOOBIX IKOJIOTMYECKUX CHUCTEMAaX HUKAKMX OKAMEHEIOCTEeH, OT-
NIEYaTKOB M MPOYHUX CJIEAOB OT OPTaHU3MOB PACTEHUI U )KMBOTHBIX He 0CMaemcsl.
( MoxHO mpojenarb, K MpUMepy, TaKOH MPOCTON OMBIT: MPUBS3ATh K TEIYy KaKOM-
HUOY/Ib PBIOCHIKK TPY3UKH U OMYCTUTh €€ Ha JIHO MpyJa BECHOW - a OCEHBIO
MIOCMOTPETh, UYTO OT HEE OCTAHETCA - MpPaKTUYeCKu Hu4ero. OKamMeHeIoCTH M3
TaKOW pbIOKM Mbl HUKOTJ]a TaK HE MOJy4YUM. 3aMeTuM, 3a0eras BOepe, 4To My3en
uM.OpiioBa M300MIIyeT OCTaHKAMHM OKaMEHEBIIMX PbIO pa3HbIX pa3mepoB.) Ku-
BOTHBIC-TIAJJaJIbIINKN, THUJIOCTHbIE OaKTepUHW M MPOLECCHl 3PO3UU pa3pylIatOT
OCTaHKH OPTaHMW3MOB HACTOJIbKO OBICTPO, YTO MPHU CYLIECTBYIOIIMX B HACTOSIIEE
BpEMsI CKOPOCTSIX OCAJKOHAKOIUJICHUS OT OCTAHKOB MOTHUOIIMX >KUBBIX CYIIECTB
IIpU BCEX TeorpauuecKux YCIOBUSX HE OCTACTCS YK€ HUYEro, MPEeXJe YeM OHU
OyyT morpeOeHbl Mo/ CI0SIMU MEJIJIEHHO OCEAOIINX 0CaT0YHBIX OTIOKECHHI [2].
DTO KacaeTcs B YaCTHOCTH W OOBIUHBIX KOCTeH >XKMBOTHBIX [2]. (MckmroueHus
HEMHOTOYHMCIICHHBI — HAPUMeEp, 3yObl aKkyJl, COXpaHSIOIIECs B MOPCKOU BOJE).
[laneoHTonOrMYecKkuii My3el MPEACTABISIET HAM HM3YMHUTENbHYIO KOJUIEKLIHIO
KOCTHBIX OCTaHKOB pPa3HbIX OPraHU3MOB, OUYEHb YACTO 3TO yenvle cKelemvl CO
BCEMH TPEKPACHO COXPAHUBIIMMHUCS COCTABISIIONIUMU HMX KocTamu. WM Takue
[eJIbIC WM TIOYTHU IIeJIbIE CKEJEThl (0YeHb OOJBIINE M OYEHb MaJIEHBKUE) MOXKHO
HalWTH BO BCEX 3ajlax My3es (3a MCKJIIOYEHHUEM 3ajia, MOCBSIIEHHOTO PaHHEMY
Majgeo03010, B CIOSIX KOTOPOTO MO3BOHOYHKIE JKUBOTHBIE OOHAPYKMUBAIOTCS OYEHb
peaxo). Bor, Hanpumep, MpeKkpacHON COXPaHHOCTU CKEJIEeTbl MAMOHTA (BBOIHBIN
3ain) - Puc.3, nmiesunosaBpa — Puc.4, xuBIiero, no MHEHHUIO SBOJIIOIIMOHUCTOB, B
ME3030MCKYI0 3py (BBOJHBIN 3aj1), THTAHTCKOTO AUILIOA0Ka —Puc.5(3am me30304 ).
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Puc.3 Ckener MmaMoHTA.

Puc.4 Ckener mie3nosaspa.

112



Puc.5. Ckener quIuionoka

Ecnu Obl HMEI0 MECTO TOJIBKO MEJJIEHHOE OCa/IKOHAKOIUIEHHE, TO MYy3€Hl HM.
OpiioBa ¢ ero BEIMKOJIEIHON 3KCHO3UIMEN CKEJIETOB APEBHUX >KUBOTHBIX MPOCTO
Obl He cymecTBoBasl. Ho Kak ke MOTyT oOpa3oBBIBATHCS OKAMEHENIOCTH, €CIIH
MeJIEHHBIE MTPOLECCHl OCAIKOHAKOIUIEHUSI UX HaM HE OCTaBJISIOT?

HabGmronennss  mokasany, 4YTO OKAaMEHEJIOCTH MOTYT OOpa3OBBIBAThCS U
JI0OCTaTOYHO OBICTPO B TOM CiIy4ae, €CIM Tella J>KMBOTHBIX M PaCTEHUH,
MIPOMUTHIBASICh PACTBOPAMH COJICH, TIOJBEPTAIOTCS OYeHb Obicmpomy TOTpeOeHUo
HOJl CIOSIMH OCAJOYHBIX OTJIOKEHMH (Tecka, wia MU T.[.), IPU 3TOM PE3KO
IpeKpalaeTcst J0CTyl KUCiIopoa, 6€3 KOTOporo rHUEHUE He BO3MOXKHO, TIPU 3TOM
Tela MUBOTHBIX M PACTEHUI CTAHOBSTCS MAaJIOJOCTYIHBI IpoLeccaM 3pO3UU U
noeanuio nagaiabiuikamMu|20].

B my3zee um. OprnoBa MokeM HalTh OONBIIOE YHCIO YAWBUTEIHHEUIINX
AKCIIOHATOB, HEOOBIKHOBEHHOW COXPAHHOCTH, CBHUAETENICTBYIOIIUX 00 oueHb
Ovicmpom TIOTPEOEHUU MO/ CJIOSMH OCAJIKOB CaMbIX pa3HbIX >KUBOTHBIX H
pacTeHuH, KUBILHKX, MO SBOJTIOIUOHHBIM MIPEICTABICHUSIM B CaMble Pa3HbIE MOXU
u nepuoabl. OOpa3zoBaHME OCTAHKOB TaKON COXPaHHOCTH BO3MOXHO TOJIBKO B
YCIOBUSX KaTacTPOQBbl:

[lepen HamMu SKCHIOHAT My3esl - OKaMeHEBIas pbida, OBICTPO TOTrpeOeHHas
I10J1 CJIOSIMH OCaaKoOB — Puc.6.
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Puc.6. OxameHeBmas peoa

Hpoueccm IT'HUCHUA HC YCIICIIH €C PAa3pYIINUTD. Ona okameHejla BMECTE CO
BCCMHU CBOHMMMH LIeIHyI‘/JII(aMI/I, COXPAHUIIUCh OAXKE JKWJIKH Ha ILIaBHHKaX. OTta
pBI6a HC ABJLICTCA HCKIIOYHUTCIBHBIM q)eHOMeHOM, OKaMCHCBIIHUX pLI6
pBSHHqHOﬁ, B TOM YHCJIC U OTJIAYHOM COXpPaHHOCTH B 3KCIIO3MIHNH MY3Cs1 OUCHb
MHOTO. Bce oHm Morau HOﬁTH J0 HaC B TAaKOM BHJEC TOJIBKO B CHTyalluU
6BICTpOFO HOFpe6eHI/I$I oA MOIIHBIMHU CJIOSAMM I'PA3K U IICCKA.

3nech Mbl BUAMM KKK (Puc.7), nonasmirie B OTOK I'PsA3H, MOXOPOHUBLINI
X OYeHb OBICTPO, TaK, YTO OHM HE YCMETW CTHUTh U OKAaMEHEIM B CBOEM
HCXOJHOM COCTOSIHMM (3aJ]1 paHHETO Majeo30s).
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Lnwka nckonaemom CocHbl
Pinus aff. bruttia Ten |
oTrnoxeHusn Kaskasa

Puc.7. OxkaMeHeBIINE MINAIIKU

Puc.8 Ocranku naneo30iCcKuX MaropTHUKOB
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MHorHe OCTaHKHA PacTEeHUH MCYE3aI0T B PE3YNIbTATe THUEHUS OYCHH OBICTPO,
TEM HE MEHEE, OKAMEHEBUIMX OCTAaHKOB PACTEHUW, COXPAHUBIINX CBOK TOHKYIO
CTPYKTYpY, B My3ee MHOTO. OHHM - yOeIUTeIbHOE CBUACTEIBCTBO OBICTPOTO
norpeOeHus APEBHUX PACTCHUI.

[lepen HaMu OTHEYATKHU JIMCTHEB BEJIMKOJIETTHOTO UCKOMAEMOI0 MarnopoTHUKA
Majeo30MCKOr0  BpeMeHHM  (Kak  cyuTaloT  3BOMOUMOHHUCTBI)  (Puc.8),
HAITOMUHAIONINE CBOCH WICATIBHONH COXPAaHHOCTBHIO IIKOJBHBIN TepOapuit (3an
panHero naneo3os). [Ipu MeaIeHHOM HAKOIJIEHUU OCAJIKOB, HAIPUMEP BO BpeMs
OCEHHETO0 JINCTOIAJa, TAKUE JUCThS OBICTPO U OECCIIETHO CTHUBAIOT.

A BOT elie OJIMH KCIOHAT U3 MaJEOHTOJIOIMYECKOro repOapusi - BETOUKa C
JMCTOYKAMH PACTEHHUs, POCIIEro, IO MHEHHUIO 3BOJIFOIIMOHUCTOB, B ME3030MCKYIO
apy (3a1 me3030s1) - Puc.9.

Puc.9 I'epGapuit u3 Mme30305

B My3ee MOXHO HAaMTH M OCTAaHKM  KAMHO30MCKOW pPACTUTEIBHOCTH
YIUBUTEIHLHOW COXPAHHOCTH - OKaMEHEBIIHME OTIEYATKU JIMCTHEB JEPEBHEB (B
T.4. 00OBIKHOBEHHOM 0y1bxu) — Puc.10 u Puc.11.
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Puc.11. JIuctouek KamHO30MCKOH OJIBbXU

B 3ane me3030s (Ha BTOPOM dSTa)ke) B Ha4alle MBYXTHICIYHBIX MOXKHO OBLIO
BUJIETh DJKCIOHHPYEMbIE OKaMEHEBIIME @ekanuu JUHO3aBpOB... HaxoxneHue
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UCKOMaeMbIX (peKkalnii TMHO3aBPOB— HE SBIIAETCSA PEIKOCTHIO NSl MaJCOHTOIIOTUN
[23]. JIroGoit MOCKOBCKMM >KUTENb, BIAJCIOIIMK 3aropoJHON aadei, ObLI ObI
BECbMa YIMBIIECH, €ClIM Obl y3Hal, 4TO COOpaHHBbIE UM OCEHbBIO JHCThbsI MOTYT Ha
CIIEIYIOIINNA T'OJl HE TOJIBKO HE MPEBPATUTHCA B OECOPMEHHYIO MacCy MEPErHos,
HO MOTYT OTII€YaTaThCs HAa MOBEPXHOCTH TJIMHBI, KOTOpas OKAMEHEET, COXPAaHUB
3TU OTIEYATKH, a MPUTOTOBJIEHHAs MM [UJIsl CTHUBAHMS Kyda HaBO3a MOXKET CO
BpEMEHEM CTaTh IpyAod okameHenoctei... Ho, mo MHeHHIO YHHU(POPMUCTOB, TaK
ObUIO KOTJa-TO, MPU H3TOM HMEId MECTO T€ K€ MEIJICHHbIE MPOIECCh
0cagKko00pa30BaHUsl, YTO U B HACTOSIIEE BPEMHL...

Hakonen nepen HaMu MOET OBITH camMO€ IMOPA3UTENIBHOE CBUIETEIBCTBO
YIUBUTEIBHO OBICTPOTO HAKOILJICHUS OCAJOYHBIX OTJIOXKEHUH - oOKameHeguiue
c1e0bl HOT JKUBOTHBIX, >KMBIIMX, KaK CUYMTAIOT 3BOJIIOLMOHUCTBHI, B Mal€030€,
octaBiicHHble MU Ha mecke (Puc.12 u Puc.13) (3anm mo3gHero maneo3os —
JKCcnoHUpoBaiuch oOkojo 2005 1. — B Hacrosuee Bpems (2015r.), Tam
SKCIOHUPYIOTCS ~ JIPYTM€ AHAJOTMYHBIE CJeAbl, B T.4. CIEObl SLIEPOB-
napeiia3aBpoB, 3all€4aTICHHbIC B OKAMEHEBILEH TPs3H).

Puc.12. Cnensl naneo30UCKUX KUBOTHBIX

B 3ane panHero maneo3os BUJIMM SKCIOHUPYEMbIE OKAMEHEBIIUE CIIE]IbI
MOPCKHUX YepBei, MOJI3aBIIUX IO JHY KeMOpuiickoro mops. ['ne u xorma npu
COBPEMEHHBIX YCIIOBUSIX MeJJIEHHO MPOTEKAIOLIUX MPOLIECCOB
0CaIkoOOpa30BaHUsl Ha MECKE WM TPSA3M MOTYT JOJTO COXPaHAThCA TakKue
cienbl, Ja elie TakK J0JIro, YTOObI MpeBpalarbcs B KaMeHb?.... O4eBUIHO, UTO
TaKhe OTHEYAaTKH - PEe3yibTaT TOTO, YTO OOpa30BaBIIHUECS CIEABl KHUBOTHBIX
ObUIM Yepe3 OueHb HEeOOJNBIION MPOMEXKYTOK BPEMEHH MOTPEOEHBI MO CI0EM
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0Ca/ika, BBIMABIIETO TMOBEPX HX, YTO BO3MOXKHO TOJIBKO TPU YCIOBHSIX
OBICTPOTO, KAaTaCTPOPUUIECKOTO OTI0KEHHUS OCATKOB.

Puc.13.0OkameHeB1IME caeabl Nale030MCKUX YETBEPOHOTUX

(Cnenpl qpeBHUX KUBOTHBIX (B YACTHOCTH JIMHO3aBPOB) OCOOEHHO YacTO BCTpeya-

I0TCSI B T.H. ME3030MCKHX OTJIOKEHHUSX. 3aMETUM, YTO COBPEMEHHOW MaJIeOHTO-
JoTUeH HalIEeHbl U UACHTU(PUIIMPOBAHBI CIIE/IbI BCEX OCHOBHBIX BUJIOB JUHO3aB-
pPOB, HW3BECTHBIX HaM IO KOCTHBIM OCTaHKaM. B My3ee cliembl Me3030MCKUX
YKUBOTHBIX HE TIPE/ICTABIICHEI.)

OcTaHKH XWUBOTHBIX M PACTEHUN YaCTO BCTPEUAIOTCS B CJIOSIX OCAIOYHBIX
OTJIOKEHHUI B BUJIE MACCOBBIX CKOIUIEHWH (T.H. kianbuinr). B myszee um. Opiioa
TaKUX KJIAJOUI] MOKHO HalTH JOCTATOYHO MHOTO. BOT Kiajgbuiiie IpeBHUX Tpu-
JOOUTOB - PAKOOOpa3HbIX IKUBOTHBIX, HAIIOMUHAIOIMIUX HaM COBPEMEHHBIX
CYXONYTHBIX MOKpPHI], M >KHMBIIMX, KaK CUYMUTAIOT DBOJIOIHUOHUCTHI, B PaHHEM
naneozoe — Puc.14. Ilouemy-To BC€ 3TH KUBOTHBIC MOTUOJU OJHOBPEMEHHO M
HaliJileHbl CcKomuBIIMMHCS B Buae Oonbmmx rpya.  (Ilepen Hamm TONBKO
HeOONbIIOW  (parMEHT TaKOoro CKOIUICHUS, MPEBPATHBIIEIOCS B OOJBIIYIO
OKaMEHEBIIYI0 KAMEHHYIO mnty. )™

64 .

KoMMeHTapuii Ha cTeHAe My3€s OKOJIO ATOrO JKCIIOHaTa OJHAKO, YTBEP)KIAET, UTO IEpE]
HaMH He COOCTBEHHO TPWJIOOMTHI, a MX IIKYPKH, 00pa3oBaBIINecs B pe3yibTare JUHBKU. Torma
MOJTy4aeTCsl, YTO COTHU WIIM AK€ THICSYU TPUIOOUTOB JOTOBOPUIMCH OJHAXKIBI COOpaThCs

BMECTE U BMECTE CHHXPOHHO IOJIUHATS. ..
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Puc.14. Knagburie TpruioOUTOB (MU UX MIKYPOK?).

B My3ee MOXHO HAWTH MHOTO MPUMEPOB KIIAJIOUII] JPEBHUX MOJUTFOCKOB —
OCTaHKW TPYIOB (PaKOBUHBI) MPEACTABICHBI BO MHOTHX OJKCIIOHATaX B BUIE
CKOIUIEHUM, TPYA.
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A 3TO - KIaAOuUIIe HEXHBIX "Maneo30MCKUX" MOPCKUX WK (elle OAuH
puMep MPEKPACHONU COXPAHHOCTH IIPH 3axopoHeHunn) — Puc.15.

Puc.15 Knagbure MOpCKUX JTHITAI

A ato kimanoume peid (Puc. 16) (3a1 mo3gHero maieo3os) - BCe OHU MOTHOIN
OJIHOBPEMEHHO W WX Tellda TMOYEeMY-TO TOXKE OKa3aJHWCh CBaJCHHBIMU "B Kydy'.
PBI0BI IpeKpacHO COXPaHHOCTH - BUIHBI OKAMEHEBIIIUE CJIOH YEIIyH, IIOYTH KaK Yy
KUBBIX PBIO.

Puc.16. Knan6uie naneo3oiickux poio.
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A 3710 - Kaaobwue "nmaneo3onckux" penrunuit — Puc.17.

Puc.17. KnagOunie naaeo30HCKUX penTIIAN

Tpymsl pa3HBIX BUIOB MPECMBIKAIOMIUXCS OBLIIM OBICTPO 3aXOPOHEHBI B OJTHOU
Oparckoii wmormie... CaMmbpIMH BIEYATISIONIMMUA M3 HCKOMAEMbBIX  KIIAJ0UII
SBIISIIOTCSL KJIaI0WIAa TUTAHTCKUX JTHUHO3aBPOB (Hampumep, Ha TEPPUTOPHHU
benbrum u Kutas), B Takux KJIaaOWIIaX HAXOAAT ACCATKUA, COTHH U J1aXKe THICSIUYH
CKEJIETOB TUHO3aBPOB.

B skcnozunmn myses npumepHo B 2003-2004 romax 3KCIIOHUPOBAIOCH KJIAI-
Ouille NpEeBHUX dYepenax M KIAAOWIEe IPEBHUX MaIe030HMCKUX 3E€MHOBOHBIX,
HAIIOMUHAIOIIUX COBPEMEHHBIX TPUTOHOB.

PacTenus Toxke BCTpeHarOTCs 3aXOPOHEHHBIMH B BHJIE KIAJOUII U OpaTCKUX
morui. [IpuMepoB Takux 3aXOpPOHEHUI B My3€€ HE MPEICTABIEHO, BIPOUYEM, TEKCT
Ha CTEHJE B 3aj€ IMO3JHEr0 Majeo30s CBHUJIETEIbCTBYET, YTO B HEKOTOPBIX
TPUACCKUX OTJIOKEHUSX OCTAHKHU XBOIIEH «OYKBAJIbHO MEPEHOTHSIIOT HOPOIY».

Bompoc - mouemy Hepenko Mbl HabmogaeM (QEeHOMEH Kiaa0ull OKaMeHe-
jocreit? Heyxenn COTHU U THICSIYM TWHO3aBPOB - MPEJCTaBUTENEH Pa3HbIX BUJIOB,
KOTJ]a-TO JTOTOBOPHUJICH cOOpaTbcs BMECTE, YTO Obl YCHYTh BMECTE Ha BEKU
BeuHble? U TOXe - ApeBHHUE 3¢MHOBOJHBIC, YEperaxu, pblObl, B KOHLE KOHLIOB
Y TPUIOOUTHI (COOMPATHUCH BMECTE TOMUPATH WITHA TOJHUHATH(CM.ITPUM.64))?

deHoMeH KIaa0uIl, HE OOBSICHUMBIM C TOYKH 3pEHUS YHU(POPMHUCTCKOU
NAJICOHTOJOTUM U TEOJOTHH, OOBICHIETCS MalleOHTOJIOraMHU-KaTacTpoucTamMu
cienyrommM obpasoM. Kianbuia okaMeHEBIIMX OCTAaHKOB - €CTh CJIEICTBHUE
coptupyromero sddekra ABUAKYIIECHCS BOAbl. JIBukyiascs Boja o0OJagaer
CBOWMCTBOM COPTHPOBKH IIJIaBAIOIIETO MaTepHaja o MJIOTHOCTH, pa3MepaM U T.II.
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W umMeHHO Takoro poja MposiBJICHUN 3TOTO CBOWCTBA BOJAHON CTUXUU MOKHO OBLIO
OBl 03KUJIATh MIPU COOBITHSX, CBSI3aHHBIX cO BeemupHbiM [ToTorom, Boibl KOTOPOTO
COPTUPOBAINA TPYMbl MOTHOMIUX PACTEHUN U KUBOTHBIX. I MMEHHO »TOro popaa
CBOMCTBaMHU BOJbI, TO-BUIAUMOMY, OOBsICHSIETCS (DaKT TOTrO, YTO OCTAHKH TPaBO-
STHBIX JTUHO3aBPOB HHUKOT/IAa HE OOHAPYKMBAIOTCS BMECTE C OCTaHKAMH TeX
pacTeHUd, KOTOPBIMM OHM IUTAIUCh. BO3MOXHBI H Jpyrue MEXaHU3MBbI
oOpa30oBaHUs CKOIUICHHM »XWUBOTHBIX TMPH KaTacTpodax, HApUMEpP, CKOIUICHHE
JKUBOTHBIX Ha BBICOTAaX NPW HACTYIUICHUM HABOJHEHUA WU 3aTEM KX TPYIIOBas
rubenb U COBMECTHOE morpeOeHue, Kak B CUTyaluu, onucaHHo HekpacoBbiM B
W3BECTHOM CTUXOTBOpeHMH «Jlex Masai u 3aiupD», € TOW JUIIb PAa3HUIECH, YTO
Torjaa aen Maszail Ha TOMONIb HE TTPUIIEN.

Ho, BEposITHO KTO-TO BO3Pa3UT, UTO BCE ITU HKCIOHATHI My3€sl OIIPOBEPrarOT
YHU(POPMHUCTCKUN 3BOJIIOLIMOHHBINA B3I Ha MPOUCXOXKICHHE 3eMIId U €€
obuTtaTenel U HUCKOJBKO HE 3aTparuBacT TOYKH 3PEHUS CTOPOHHUKOB TEOPUU
JIOKaJbHBIX KAaTacTpOd, KOTOpask MPEANOJaraeT T€ K€ 3BOIIOLUOHHBIE MPOIIECCHI,
HO [epeMexaromuecs ¢ OOJIBIIMMH, HO JIOKAJIbHBIMU  KaTacTpodamu,
MPOUCXOIAIIUMHU OTHOCUTEIBHO PEKO B HCTOPUH 3EMIIH.

3/1ech HaJl0 CHOBA BEPHYTHCS K AKCIOHATaM CJIEIOB JPEBHUX KUBOTHBIX ...
Moxer co3macTcd BOEYATICHHWE, YTO O3TH CIIEbl OCTAaBJICHbI HA TOM CaMOM
JIPEBHEM TPYHTE, HAa KOTOPOM OHHM MPOBOJAWIM CBOK MOBCEIHEBHYIO >KHU3Hb.
Opnako 5T0 He Tak. BechMa BaXKHO OTMETUTh, YTO 3TO CJEAbI, KaK U BOOOIIE BCE
JPEBHUE OKAMEHEBILME CJEAbl OCTABISUIMCh MX XO35i€BaMHU HE Ha IMOYBE, IO
KOTOpPOM OHM XOJWJIH, & Ha MECKE, IPSA3HU, U3BECTKOBOM dMYJIbCUU, KOTOPBIE IIOTOM
okamenenu. CleoB Ha IMOYBE HE HAWIEHO, KaK M BOOOIIE OCTAaHKOB CaMUX
IpeBHUX MOYB[26, 42]. A Belb MWHO3aBPHI XOJIUJIH MO MOYBE, U3PHITOW KOPHIMHU
pacTeHui, MPOHU3aHHON HOPKAaMHU 4Y€pBEM M HACEKOMBIX. Tak KyJa e OCTaTKU
ATUX MOYB MCYE3JH, €CJIU TT0 HUM XOJIMJIM JUHO3aBPhI I0OPYIO COTHIO MUJIJTUOHOB
ner?

Ecnu B wuctopum 3emiau karacTpodbl UYepeNOBAIUCh C JJIUTEIbHBIMU
NepHoJIaMU CITIOKOWHON YHU(DOPMUCTCKON AUHAMHUKU, TO JOJDKHBI B CIOAX 3€MIIU
OCTaThCsl CIebl, Kak OypHBIX MPOIECCOB, TAK U MEUICHHBIX. A Cper MEJICHHbBIX
MPOIIECCOB, KOTOPBIE JOJDKHBI OBLTA OCTaBUTH 32 COTHU MIJLIMOHOB JIET BEChMa
BECOMBII TEOJIOTHYECKHUI CIie]] - MPOIeCChl MOYBOOOpPA30BaHMs, & OHM HaM HeE
OCTaBWJIM HUYETO. ..

N eme omun cTpaHHbM (akT, 78 TEOPUM JIOKAJBHBIX KaTacTpod
MaJIOOOBSICHUMBINH. DTO OTCYTCTBHE B ITyOMHHBIX CJIOSX OCAJOYHBIX OTJIOKEHUU
CJIEIOB OOBIUHBIX, IS HAIIETO BPEMEHH 3PO3HOHHBIX MPOIECCOB (PEKU, PYUbH,
OBparv), OTBETCTBEHHBIX 3a IMOJYyYEHHE MAcC OCaJOYHBbIX OTJIOKEHUW Ha JHE

MOpPCKOM B Hame Bpemsi. Ciie[ibl 3TO 3pO3UH TAKOBBI, YTO OHU CBUIETENBCTBYIOT
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O TOM, YTO 3pO3Usi, OOBIYHAS IS HAIIETO BPEMEHH, 3aTparuBajia TOJbKO BEPXHHE
CJIOM OCAJOYHBIX TOPOJ, a JI0 3TOro TakoBoW He Obwio [21]. Ecnm coriacHo
Teopuu yHUGOpPMHU3MA U TEOPHM JIOKAIBHBIX KaTacTpod TOXKe, Ha 3emiie Ha
NPOTSHKEHUM BCEW WIIM TIOYTH BCEW €€ HCTOPHHM IPOMCXOJWIN MEIJICHHbBIC
MPOIIECCHl 3pPO3UU €€ TMOBEPXHOCTH, AaHAJOTHYHBICE COBPEMEHHBIM, TO Ha
NPOTSKEHUU BCEH HUCTOPUU 3€MJIM, MBI JOJKHBI TPOCIEKUBATh TaKyH Ke
KapTUHY, KaK ¥ B COBPEMEHHBIX JIaHmadTax, a UMEHHO, JOJKHBI OBITh HAlICHBI
CJie/Ibl OBPAXKKOB, OBPAroB, PEYHBIX JIOJUH B JPEBHUX CIIOSX, JEXKAIIUX TIIYOOKO
o 3eMjied. A eclii uX HET, TO KaK MOCTENEHHO BBHIHOCHIIMCH MaTepHabl (TIECOK,
TJIMHA, TPSA3h) B MOPs?

Kaptuny OTCYTCTBUS JpEBHUX OPO3UBHBIX IMPOIECCOB, AaHAJOTHMYHBIX
COBPEMEHHBIM, MPEKPACHO WILTIOCTPUPYET Teotiorus bonwimoro KansoHa B mrarte
Komopano B CIIA. JlpeBHHE ClOHM JIeXKaT CTPOrO TOPU3OHTAIBHO, U TOJIBKO
MOBEPX BCero 3Toro — caM KaHbOH, OBparv, OBpaxku U T.N.; B TIIYOOKHUX CJIOSAX
OTJIOXKEHUM HUYEro TaKOro HET WU B MOMHHE. MOXXHO aHAJOTHYHYIO KapTHUHY
YBUJIETh W Ha CXEME TCOJIOTMYECKUX pa3pe3oB MOCKOBCKOM  o0jacTu
http://dwg.ru/dnl/11340#sharecad. @ 11 momoOHast KapTHHa— IIOBCEMECTHO IIO
3emuie[21].

[To moBoay OTCYTCTBUSI yKa3aHHBIX MPU3HAKOB MEIJICHHBIX MPOLIECCOB Yy

CTOPOHHHUKOB TE€OPUHU JIOKAJIBHBIX KaTacTpod u Teopuu yHU(DOpPMH3MA OCTAETCS
TOJIBKO OJIMH «KOPOHHBIN» aprymMeHT B CBOIO IOJIb3Y, «aTJIAHTOJIOTHYECKHUII»-
«BOJIOM CMBLIO).

HamoMHuM emie ¥ O TaWHCTBEHHBIX MJIi TEOPUU JIOKAIBHBIX KaTacTpod
mpo0enax B TEOJOTUYECKOM KOJIOHKE (CM. pasn.l), KOTOpble MOXHO BCTPETUTH
MPAaKTUYECKA MOBCEMECTHO. M TyT TOXe 3BYUHT «ATJIAHTOJOTHYECKAs
apryMeHTalus. . .

3. Tynuku 3BOJTIOUUHA

B skcno3unmu My3est IpeicTaBiI€H PsAJl SKCIIOHATOB KUBOTHBIX, KOTOPBIE IO
CBUJICTEILCTBY YYECHBIX-IBOJIOIIMOHUCTOB, HE M3MEHUJIM CBOW BHEIIHUA BUIl U
BHYTPEHHEE CTPOCHUE Ha MPOTHKEHUE JOJITUX MUJUTMOHOB JIET.

K dectn paGOTHUKOB My3es HEOOXOJAMMO OTMETHUTh, UTO HEKOTOPBIE U3 ITHX
COBPEMEHHBIX <OKUBBIX HCKOMAEMBIX» TMPEJCTAaBICHbl B BHJE MAaKETOB
COBPEMEHHBIX KHUBOTHBIX, KOMMUPYIOIINX UX COBPEMEHHBIN HATYPAIbHBIA BUJI, UITU
ake B COOCTBEHHOM BHJIE.

ITepen Hamu mMeuexBOCT (3as1 paHHero naneo3os1) — Puc.18. TouHo Takue xe
MEYEXBOCTBI, KaK YTBEP)KJAIOT 3BOJIOLMOHUCTHI, KWK B maneo3oe ( 6omee 300
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MJIH. JiIeT ToMy Hazaj [1]). Tenepb 3TO «KUBOE MCKOMAEMOE» MOXHO MOMMAaTh Ha
3anaaHoM noodepexne CIIIA, BeICyIUTh ¥ puBe3TH B MOCKBY, YKPacuB TaKUM
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Puc.18. CoBpemeHHBIE MEUEXBOCTHI

9KCIIOHATOM CBOKO KBapTupy... MHorue npyrue 'paHHenaneo3orckue" Oecros-
BOHOYHBIC, KaK IMOKA3bIBAET OJKCIO3HMIMUS MYy3es, TaK)K€ HE HM3MEHWIH CBOETO
CTPOCHHS WJIM W3MEHWJINCh BEChbMa HE3HAUMUTENbHO (MOPCKHE 3BE3/bI, MEIY3HI,
MOPCKHE JIMIJINU, KOTOPBIX MBI YK€ BUJIEIH U Ip....).

Ilepen namu natumepus (uenakant) — Puc.19, kucrenepast priba, kotopas,
KaK CUMTaJM €Illl€ OTHOCUTEIbHO HEJAaBHO 3BOJIOLMOHUCTBI, KHUJIA B JIEBOHCKOM
nepuoze (345 MiIH. JIeT TOMY Ha3al) M B TO K€ BpeMs U Hcueslia (3aJ1 MO3JHEro
najaeo30s,).

B vl

L)

Puc.19. CoBpemeHHBII 1IETaKaHT
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DTy pbIOy TOBOIBHO JOJTO OHU CUHTAIN MPEIKOM COBPEMEHHBIX 36MHOBO/I-
HbIX. Bormnpeku BceM 3BOJIONMOHHBIM OXXKHIAHUSM, IIEJTaKaHThl BBUIABIMBAIUCH
JKUBBIMH KaKk MUHUMYM 12 pa3 (B 4acTHOCTH JBaxbl B MHauiickoM okeane B 30-
x u 50-x romax 20-ro cronerus). B my3ee Mbl BUJIMM MakKeT BHEIIHETO BHJA
8bL/108/IEHHOU TATUMEPUH.

3am  me3030iickoii  (ayHbl (ee BO3pacT, HANOMHHM, [0 MHCHHIO
SBOJIIOIIMOHUCTOB, COCTaBIISIET OT 65 mo 250 MIIH. JIeT) Takke MpeajaracT Ham
HECKOJIBKO <GKHBBIX UCKOIMAEMbIX». "Me3030icKre" KpOKOIUIIbI, KaK OKa3bIBAETCS,
HUYEM B MPUHIUIIE HE OTIMYAIUCH OT COBPEMEHHBIX. TOXKe MOXXHO CKa3aTh U O
MHOTHX HACEKOMBIX, HaIlpUMep, O TapakaHaX M cTpeko3ax — Puc.20. Bugum Ha
3TOoM (OTO OTMEUaTOK Kpblia '"ME3030MCKON" CTpeko3bl (euie OAMH IpUMEp
UJICAUTHPHOTO COXPAHEHUS TOHKUX CTPYKTYP, BO3MOKHOTO TOJBKO IPH OYCHB
OBICTPOM TMOTPEOCHUN).

Puc.20. Me3o3oiickas cTpeko3a

K dyectu coTpyaHHKOB My3€si HaJl0 yKa3aTb Ha TO, YTO UMHU B OTKPBITYIO
npu3HaeTcs (PaKT CYIIECTBOBAHUS <OKHBBIX MCKOMAEMBIX» M JIAXKe HMCIOIb3YETCS
3TOT TEPMHH, 4YacTO YHOTpeOJseMbIi KpealmMOHUCTaMH. Tak Ha CTEH]E,
MOBECTBYIONIEM 00 DJBOJIIOIMU WICHHCTOHOTHX (3aJl paHHEro Majieo3o0s),
TOBOPHUTCS O COBPEMEHHBIX MayKaxX — MPEACTaBUTENIX ceMelcTBa Archaeidae , Kak
0 <OKMBBIX UCKOIIA€MbIX», HE U3MEHUBIINX CBOW BHEIIHUHN B 3a 40 MITH.JIET.

Uuciio «KUBBIX MCKOMAEMBIX», TOUIEAUIMX A0 Hac 0e3 M3MEHEHWH, WU ¢
OYEHb HEOOJBIMMHU W3MEHEHUSIMHU, TIOCTATOYHO BEITUKO U MPAKTHYECKU KaXKIIbIi
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TOJl 300JI0TH M OOTAaHWUKH HAXOMST (OOBIYHO 3TO OBIBAET B KOKHBIX IIMPOTaX)
KaKyr0-HUOYJb U3 TBapeH, KOTopas I0Jr0 CUUTAIach BhIMEPIIEH MHOTO JIECSITKOB
MUJUIMOHOB JIET TOMY Ha3aj, HO MOYEMY-TO OKa3aJloCh >KUBOW W HEBPEAMMOU U
JIO’KUJIA JTO HAIIUX JHEH 0e3 M3MEHEHUM 3a 3TU JI0JTrhe MIUIMOHBI JieT. [Ipu aToM
JIaXKe CaMble <JIPEBHUE» MHOTOKJIETOYHBIE T.H. BEHICKOrO MEpPHOJa MOXO0XKE HE
COCTaBISIIOT UcKIoueHMsI[ 14]. Tak yTo yenoBeka, KOTOPBIK B Kypce COBPEMEHHBIX
HAXOJIOK «KUBBIX UCKOTIAEMBIX», BPSJ JIM YIUBHUT COOOIICHHE O TOM, YTO T/Ie-TO B
JOKYHTJISIX HEJIaBHO MOWMAaJIH KMBOTO JUHO3aBpa.

OT roja K rogy MajeoOHTOJOTaMU IOMOJHSIETCS CIUCOK OOBIYHBIX ISl HAc
COBPEMEHHBIX >KUBOTHBIX W PACTEHUN, KOTOPBIE, COTJIACHO SBOJIOLHUOHHBIM
KPUTEPUSM, OKa3bIBAETCS, KUJIM MHOTO MUJITMOHOB JIET TOMY Ha3aJl U HUCKOJIBKO
3a ATO BpeMs HE HU3MEHWIUCh. Tak OBLJIO BBIICHEHO, YTO OJIHOBPEMEHHO C
JIMHO3aBpaMU >KWJIA KPOJIUKHU, Oenku, 000pbl, OapCyKu, YTKH, COBBI, MOMYTrau,
MAHTBUHBI, POCJIM TOMOJS, AyObl U cOCHBI (cM. mojpobOHee [ 15], [38]). IIpu Tom,
YTO yKa3aHHbIE JKHUBBIE CyIIecTBa (M elle MHOTHME JApyrue, HaMH He
NEpPEUnCICHHbIE) 3a  HUCTEKIIMH  MepuoJ  BPEMEHU HU  CKOJIBKO  He
SBOJIIOLIMOHUPOBANINA, JAPYTHE JKMUBOTHBIE, KaK CYMTAIOT HBOJIOLMOHHUCTHI, B
TEYEHUE TOTO K€ CaMOT0 BPEMEHH IMpeTepreBaiv OYpPHYIO 3BOJIIOIHUI0 — Tak
HEKOTOpPBIE MAPHOKOIBITHHIE 32 TO K€ CaMO€ BpeMsl KO Obl yCIIEIU MPEBPATUTHCS
B KammaiaoTos [19].

OBOJIIOLIMOHUCTHI OOBACHSIOT YKa3aHHbIE (DEHOMEHBI OTCYTCTBHUS 3BOJIIOLIMU
CIIOBOM cmacueceHe3 - CUHUTAETCsA, YTO 3a MHOTHE MUJUIMOHBI JIET YCJIOBUS
CYIIIECTBOBAHMS PACTCHUS WUJIM KUBOTHOTO HE MEHSJIMCh, YTO M OOYCJIOBHIIO €T0
"koHcepBauuw'". PaccMOTpuM K mpUMEpPY CUTYalMIO C JaTUMEpUE- KOTopas, KaK
0Ka3aJIOCh, SBJSETCS TITyOOKOBOAHOU phIOOH U KUBET HA ryOuHe He MeHee 300Mm.
3a Bce 345 MUIJIMOHOB JICT, CYMWTAIOT 3BOJIIOIMOHUCTHI, B MECTax €€ OOMTaHMs
HUKAKUX CYIIECTBEHHBIX U3MEHEHUH Cpellbl OOWTaHUs HE MPOU30ILIO (UTO caMo
no cebe yxe BBINISAUT TMPAKTUYECKH HEBEPOSTHBIM C TOYKH 3pEHUS
HBOJIIOIIMOHHOM T€OJIOTMH, IOCKOJIbKY, COTJIACHO JTUM MPEJICTABICHUSM, B
teueHue 345 MiH. yieT 3eMJs MpeTepriesia MHOKECTBO TJIOOAIbHBIX, B YACTHOCTU
KIIUMaTUYECKUX MEPECTPOCK, KOTOpPble HE MOIVIM HE MEHSITh YCJIOBUU
CYIIIECTBOBAaHMSI MPAKTHUYECKU B 000N Touke 3emun). Ecmu Tak, TO W Bce
OCTaJIbHBIE PBHIOBI, JKHUBIIHE BMECTE C JIATUMEPHUEH, TakKe OJDKHBI ObLIH
COXpaHUThCS, KaK U oHA. (Pemko ObIBaeT Tak, 4YTOOBI TOJIBKO OJIHO KHBOTHOE
3aHUMAJIO OTNIPE/ICJICHHYI0 HUIy B OmorieHose. Hampumep, ecnu B peuke KUBYT
XUIIHBIE PBIOBI, TO ATO - IIYKH, OKYHH, Cydakd u 1p.). Ho coxpanunace B
HEU3MEHHOM BHJI€, TEM HE MEHEe, TOJIbKO OHAa. Bce ocTalibHbIE KUTEIU PETUOHA
ee 0OMTaHMsI, KaK CUMTAIOT HBOJIIOIMOHUCTHI, 32 UCTEKIIIEE BPEMs WJIM BBIMEPIIH,
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WIA SBOJIOIMOHUPOBANHN, MPEBPATHIUCh B ApYyrux pbi0o. OOBsICHEHHE, MATKO
roBOpsI, He oueHb yoeaurensHoe (cm.[4, C.209]).

Wtak, mis O4YeHb MHOTHX PACTCHHA WM JKABOTHBIX DBOJIOLHUSA, COTIACHO
JaHHBIM CaMUX OBOJIIOIMOHUCTOB, JaBHBIM-IABHO 3allla B TYNUKA U
OTCYTCTBOBaJIa B TEYEHHUE MHOTHX JIECATKOB M JIa)kKe COTEH MUJIMOHOB JeT. Ecinu
OHA OTCYTCTBOBAJIA 10 HEMOHATHBIM MPUYMHAM Y OJHUX, TaK MOXET OBITH €€ He
OBLJIO U y IpYTUX?

4. Ilpu HATMYUM OTCYTCTBHUS

CaMbIM Ba)KHBIM, KIIFOUEBBIM OTBETOM Ha BOMPOC O TOM, ObLja JIU 3BOJIOIUS
WM HET, ObLT OBl (akT (pakThl) HAXOKACHHUS MHOXKECTBA NPOMENCYMOUHBIX (POPM
MEXIy FpyIIaMyd pacTeHUH U )KUBOTHBIX. CormacHo Hanbosee paclpoCcTpaHEHHON
HBOJIFOLIMOHHOW KOHUEMHIMN CUYUTAETCS, YTO 3BOJIOLUS UAET BIEPE] MaJCHbKUMHU
MIKKAMHU U [I03TOMY IPOMEXKYTOUHBIX BHJIOB JIOJDKHO OBLUIO OBITH B MPOLLIOM
OYEHb MHOT0, COOTBETCTBEHHO M HX OCTAHKOB B «JIETOIMCH OKaMEHEJIOCTEW»
JIOJKHO OBITh HAMIEHO OYE€Hb MHOTO.

[TocMoTpuM, YTO TpEAOCTaBISIET HAM Ha ATy TEMYy OSKCHO3UIHMS My3es
MAJICOHTOJIOTHH, COOpaHHAas C MENTbI0 BHYIIUTH €r0 TOCETUTENAM UK 00
HBOJIIOIIMOHHOM TPOUCXOXKICHUN BCETO )KMBOTO OT aMe0OMOA00HBIX CYIIECTB...

BepHemcs B 3an paHHero najieo3osl 1 Ha IEpPBOM e CTEHJIE, OKOJIO BXOJia B
ATOT 3aJl YBUAUM H300paXEHUs JPEBHUX MPOTEPO3OMCKUX OJHOKIETOUHBIX Op-
TaHU3MOB, KOTOPbIE 3BOJIOLMOHHUCTBI CUMTAIOT MPEAKAaMH BCETO COBPEMEHHOTO
KUBOTHOT'O ¥ PaCTUTEILHOTO MHPA...

Eciu o00THYTH 3TOT CTEHA CiieBa, TO MEpe] HaMH Ha CTEHJAaX, CTOSIINX
BJIOJIb CTEHBI, MPECTAHET CIEAYIOMUK dTan (OpMHUPOBaAHMS KU3HU HaA 3eMile —
BeH ickas (Puc.21) u kemOpuiickas (Puc.22) mopckas ¢ayHa.

Puc.21. Benackas dayna
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Puc.22. Kem6Opuiickas dayna

Cpenu STUX JKUBOTHBIX - TPEACTABUTENN BCEX COBPEMEHHBIX THIIOB
0€CII03BOHOYHBIX (MOJITIOCKOB, KHIIIEYHOMOJOCTHBIX, PaKkoOOpa3HbIX U T.1.).
Cpenu »THX O€CIIO3BOHOUYHBIX OpPraHU3MOB — OPIraHU3Mbl, OTHOCSIIUECH K
VCYE3HYBUIMM KJlaccaM >KMBOTHBIX, HE€ HMMEIOIIME aHAJIOrOB B COBPEMEHHOMN
dayne. B nienom BumoBoe pazHooOpaszre OECIO3BOHOYHBIX B KEMOPHIICKOM MOpe,
KaK CBHJIETEJILCTBOBAJIA HAJIIUCh HA CTEHE, CTOSILIEM B My3ee, ObLJIO MPUMEPHO B
10 pa3 00abIITUM, YEM B COBPEMEHHBIX MOPSIX.

Bo3nukaer Bompoc, rie HaxoIATCS OCTaHKH npeoKo8 BCEero 3TOro (Qau-
TAaCTUYECKOTr0 pa3sHooOpa3usi BEHACKOW M KeMOpuiickoi (ayHbl? Benp He mornu
K€ OJIHOKJIETOYHBIE >KMBOTHBIE B CJIEAYIOIIEM IMOKOJIEHUH MPOU3BECTH MOPCKHUX
3Be3ll, Meny3 U T.. Eciau mpeacTaBisTh 3TOT MPOLIECC C ABOJIIOLMOHHON TOKU
3peHUs, TO [JIi TaKUX T[EepPeXOJ0B HEOOXOAUMBI JIECSITKH, COTHH ThICSY
MPOMEXKYTOUHBIX BHUJIOB. ]I K€ OCTaHKH ATHUX MPOMEKYTOUHBIX (opm? My-
3eifHas 3KCHO3UIMs XPaHUT rpoOOBOE MOJYAHHE, U HE MOTOMY UTO MYy3€HHbIE
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pabOTHHUKHU TIOXO MOpaboTalid M HE MPEICTAaBUIM UX HAM IO KaKUM -TO HMHBIM
NPUYMHAM, & MPOCTO MOTOMY YTO HUKAKUX IMPEIKOB BEHICKUX M KEMOPHICKUX
0ECrO3BOHOYHBIX MPOCTO HUKTO HE Hamien HU y Hac B Poccuu, HM B Jpyrux
cTpanax mupa. [IpencraBurenu Bcex TUIIOB O€CIIO3BOHOYHBIX MOSIBIISIIOTCS B BEH]IE
WM KeMOpHH — HO coBepIieHHo BHe3amHo [1],[4],[37].

[Ipy Takoil cUTyallMH NPEACTABICHHUS OO0 3BOJIIOIMOHHOM MPOUCXOKICHUU
0€CII03BOHOYHBIX JIMIIAIOTCS BCAKOW MmouBbl. Ho eciam OecrouBeHHO 0OCYyKIaTh
HBOJIFOLIMOHHOE MPOHUCXO0KICHHE OECITO3BOHOYHBIX, TO CTAHOBUTCS TOYHO TAKKE
OECIIOYBEHHBIM  OOCYXKJIGHHE  IPOUCXOKJICHHE  BCEX  IO3BOHOYHBIX  OT
OJTHOKJIETOYHBIX KUBOTHBIX, IOCKOJIBKY, COTJIACHO COBPEMEHHBIM 3BOJIIOIIUOHHBIM
KOHIIETILIHUSIM, 3Ta BOJIIOIMS 1IIJIa Yepe3 3Tar 0€CrIO3BOHOYHbBIX )KUBOTHBIX.

HeMHorme 3HawT, 4YTO HE CYIIECTBYET HU OOHO20 ¢hakma B TONb3Y 3BO-
JIOUHMOHHOTO POUCXOKIEHUS BCEX TUIIOB O€CIIO3BOHOYHBIX...

B skcno3unyuu My3est Mbl HaXOJMM HECKOJIBKO 3KCIOHATOB, MOCBSIIEHHBIX
KJIACCUYECKHUM '"IIKOJIbHBIM" TTPUMEPAM MPOMEKYTOUHBIX (POPM.

OnuH 5KCHOHAT YK€ 3HAKOM HaM - 3TO BBUIOBJICHHAs B MOPE KUBas Jamu-
mepusa  (yenaxaum)- Puc.19. HemaBHo eme oHa cudTanach MPOMEKYTOUHOMN
dbopmoit MexIy ppioaMu U aM(PpUOUSIMU B CHIIy TOTO, YTO €€ MSCUCThIC TIJIaBHUKH
("kucreneprie") wuUMET (M UMEIU) HEKoe crhenuduueckoe  CTPOCHUE,
HAITOMUHAIOIEE KOHEYHOCTH 3€MHOBOAHBIX. [Ipy mOMOIIM TakuX IMJIaBHUKOB, KaK
TENeph CYUTAIOT BOJIIOLMOHKUCTHI, €e JBotopoaHas cectpa Eusthenopteron (Toxe
KHCTenepas ppida) nepenos3aia HHOTAa MO CyUIe U TaK MOCTENEHHO NMPEeBPaTUIaCh
B 3eMHOBOJIHOE. HO Kak MBI yKe BBISICHWIIM, JaTUMEPHS - TITyOOKOBOIHAS pbl0a U
COXpPaHMBLIMECS y HEE KHCTENephle IUIABHUKM HYXHbI €l BOBCE HE [UIS
MEPETON3aHMs U3 JIYKHU B JIY)KY, a I KAKUX-TO UHBIX «TTTyOOKOBOIHBIX» IIEJIEH,
4YTO BIOJHE MOXET OBbITh CHpaBeIIMBO U Mo oTHoueHuio kK Eusthenopteron.
3amMeTHM, 4YTO, KaK BBIICHWIOCH IOCIIE€ OTJOBa JIATUMEPUH, B CTPOCHUM HX
BHYTPEHHUX OpPraHOB HET HHUKAKUX HAaMEKOB Ha OJguM30cTh K amM(puOusIM.
Jlatumepust - camasi 0ObIYHAsI, OKEaHUYEeCKasi, TITyOOKOBOHAs phIOA.

Hpyroil skcnoHaT - apxeonmepuxc (3a1 Me30305) (CKEJIeT W OTIIeYaTOK
ONEpPEHUs1 MPEKPACHOM COXPAHHOCTH: TaK, YTO COXPAaHWJIACh JAXEe MHUKPOC-
KOIHMYECKas CTPYKTypa MEepbEeB, TUIHWYHAS ISl XOPOILO JIETAIOIIUX COBPEMEHHBIX
nTull [4] - ernie oMH IpUMeEp HICATbHON COXPAHHOCTH MPHU OBICTPOM MOTPEOECHUHN
TEJ )KUBOTHBIX U pacTeHui) — Puc.23.
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Puc.23. Ocranku apxuonrtepukca
Y »5TOro JKMBOTHOIO SIBHBIEC IIPpU3HAKHW, KaK IITHIBI, TaK W JWHO3aBpa.

(Hampumep, XBOCT, COCTOSIIIIMI M IIEJIOTO psifia MO3BOHKOB, YEro HET Y ITHII).
ApPXEONTEepUuKC JONTO CUUTAJICS MPOMEXKYTOUHOH (QOpMON MEXIy NTUIIAMU U
MPECMBIKAIONMUMHUCS 10 TEX TIop, moka Oojiee TOHKHE AaHATOMUYECKUC
WCCJICIOBAHMSI HE BBISIBUJIM B €T0O CKEJIETEe MPU3HAKHU, XapaKTEPHBIC HE TOJIBKO JJIS
ATUX TPYNN J>KUBOTHBIX, HO W JUISI KPOKOJWUJIOB M HWXTHO3aBPOB (IJIABAFOIIMX
SimepoB, WX (Gopma Tena HANMOMHUHAET COBPEMEHHOTO Jeib(puHA, CKeJeT
npeacTaBiieH B 3anme Me3030s) [4, C.196-199]. A ecnu Tak, TO apXeonTepUKC -
MIPOMEKYTOUYHOE 3BEHO MEXKIY JIBYMS WJIM MOXKET OBITh Cpa3y MEXIy YeThIpbMS
rpyIIamMu XUBOTHBIX? 3aMETUM €11, UTO B T€X K€ CJIOSAX OCAJOUYHBIX OTJIOKEHUH,
rae ObUIM HaWJIEHbl OCTAHKH apXEONTEPUKCOB, HAXOJAT U OCTAHKU BIIOJIHE
MOJIHOLEHHBIX, OObIYHBIX NTHL. [loATOMY apXeonTepHKChl M 3TH NTHUIBI KUIH
OJIHOBPEMEHHO, a HalJICHHbIE apXEONTEPUKCHI MPEAKAMHU MTHULL HE OBLIH.

B 3ane kaitH03051 MOKHO HAWTH 3HAMEHUTYIO "10wadunyio cepuro" (Puc.24).
Ham  nemoHcTpupyercs, Kak  dYeThIpeXmajioe >KMBOTHOE  TePUKOTEpUN
MpEeBpaIIaioCh CHaYajga B TPEXIMAIYIO JIOMIAAbh U 3aTeM - B OOBIKHOBEHHYI0. Ho B
ATOM CHUTyalllH, TaK € Kak W B CUTyallMd C apXEONTEPUKCAMHU, MPEIKHU

(Tpexmanble JIOIIAJIA) KWW MapajuielbHO C TMOTOMKAaMH, a T€pPUKOTEpPHH, Kak
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CUUTAKOT MHOI'MC CIICIIHMAJIMCTHI, BOO6IIIC K JomaaiaM HE€ HUMCIOT OTHOIICHUA [4,

C.203-207].

Puc.24 «Jlomanunas cepusi»

[TIpomexyTounble (Qopmbl (TOYHEE BHJIBI, SBIISIIOIIMECS THUIOTETUYECKUMH
KaHAUJaTaMd B MPOMEKYTOUHbIE (OPMBI) HEMHOTOYHWCIECHHBI, TO3TOMY U B
HKCIIO3UILIMKM My3€sl OHM OTHIOJb HE MECTpAT npeA rinazamu. Ho u o Tex, KOTOpbIX
HallUTM TaJCOHTOJIOTH, HENb34 TOYHO CKa3aTh, SBISIIOTCS JIM OHU
MPOMEKYTOUHBIMU WIH T.H. Mo3auynbimu ¢popmamu. Ilpumep Takoir (Gopmsbl -
3HAMCHHTBIM YTKOHOC, 00JIaIafONuii CBOMCTBAMH MJICKOIUTAIOIIETO - KOPMHT
JIETEHBIIEH MOJIOKOM, HO BBICHKMBACT fiilla, KaK PENTWIMS WIA NTULA, U3
KOTOPBIX €T0 JETEHBIIIN BBUIYIUISIOTCA. [pyroi npumep - KpOKOAWII, UMEOIINN B
OTJINYUE OT OCTAJbHBIX PENTWIMM, HE TPEXKaMEpPHOE, a YEeThIPEXKaAMEPHOE
cepile, Kak MJIEKOMHUTaromue U T.J. Takue KOMOMHAIMKM TPU3HAKOB (MO3aMKH)
Ja)K€ CaMUMH DSBOJIOLIMOHMCTAMU HE OLIEHMBAIOTCS B KayecTBE IPU3HAKA
npoMexyTouHocTH. [losiBaeHne Mo3anyHbIX (OopM OOYCIOBIEHO, MO MHEHHUIO
HBOJIFOLIMOHUCTOB, MEXaHU3MOM KOHBEpreHUMu. M HUKTO U3 HHX, HACKOJIBKO
U3BECTHO, €IIE HE MBITAICA BECTH JIMHUIO HBOJIIOIUM MIIEKOMUTAIOMUX OT
ytkoHocoB [4,C.201, C.208] wmm kpoxoawnos[4,C.199-203]. Tak kak ke
JI0Ka3aTh, 4YTO M OOHAPYKEHHbIE HEMHOTOUMCIIEHHBIE NCKOMAaeMble KaHAUAATHl Ha
"MPOMEKYTOUHOCTB" HE SBISAIOTCA Mo3aukamu?  be3 3Toro mokasarenbcTBa
OTCYTCTBYET TJIABHOE CBHJIETEIIBCTBO JBOJIOLUWA — HAJIMYME TAKUX OCTAHKOB,
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KOTOpbIE MBI OE€3yCIIOBHO MOXEM OIIEHHBaTh B KAa4eCTBE OCTAHKOB
MPOMEKYTOUHBIX (POPM.

Kem ke sBistOTCS OOHapy>KEHHbIE KaHIUAAThl B MPOMEKYTOUHBIE (POPMBI?
[Io MHEHHIO CHEUUAIMCTOB, MOCKOJIbKY HH B OJHOM CIIy4a€ HaxXOXKJICHHUS TaKHX
KaHAUAATOB HE 3apETUCTPUPOBAHO MTPOMEKYTOUYHOTO COCTOSIHUSI CAMUX TTPU3HAKOB
UX CTpOeHHusl (Hampumep, Tak ObUIO ObI, eciau Obl apXEeONMTEPUKC OBbLIT MOKPHIT
HoJTydenryer-noaynepbsimMu [1]), Bce OHU - MOTYT OBITh OIIEHEHBI Kak Mo3atiku [4,
C.207-208].

3an KaliHO30s MPEACTABISET HAM JBE BAXKHBIE THATPAMMBbI, PE3IOMHUPYIOIINE
pe3yibTaThl MOMCKAa MPOMEKYTOUYHBIX (HOpM caMHMH 3BotonMOoHUCTamMu [1]. Ha
NepBOMl auarpaMmMe  BHUJIUM TIOMBITKY MPEJICTABUTHh DSBOJIOLUIO  OMPs008
maekonumarowux (Puc.25). bnegasiMu myHKTHpaMu 00O3HAYECHBI HEOCTAIONTUE
MMPOMEKYTOUHbIE 3BEHbsl. HW OOHOM CIUIOIIHOM JIMHUM OT TUIOTETUYECKUX
MPEIKOB JI0 TUIOTETUYECKUX TOTOMKOB HE MPOCIEKHUBAECTCSI.

[ RAEREE

S alIRtiiiine]

Puc.25. OtrcyTcTBHE OCTAaHKOB MPEAKOB MIEKOMUTAIOIINX

Ha Broponm pamarpamme - TONBITKA MNPOCIEAUTH IIPEAKOB Pa3HBIX
MpeACTaBUTENICH OTpsiga KuTooOpas3Hbix — Puc.26. U Ta ke kapThHaA OTCYTCTBUS
CIUIOLIHBIX JIMHUM, BEIYIIMX OT MPEAKOB KUTOOOPa3HbIX K COBPEMEHHBIM
NPEACTaBUTENSIM Pa3HbIX  ceMeWcTB  ATUX  KUBOTHBIX.  (IlyHKTHpOM
0003HAaUEHBI OTCYTCTBYIOIINUE 3BEHBS).
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Puc.26. OTcyTcTBHE IPEAKOB KHTOOOPA3HBIX

Wtak, OTCYTCTBYeT caMO€ TJaBHBIM AapryMeHT B II0JIb3y 3BOJIIOIUHU
OTCYTCTBYET JOCTATOYHOE YHUCIO KAaHAUAATOB B MPOMEKYTOUHbIE (hopMbL. (A 0
TOM, YTO M HaWJEHHbIE MOTYT OBITh C TOYKH 3pPEHUS TEOPUH SBOIIOLUHU
NOTEHLUAIBHO 3alIMCaHbl B YUCJIO MO3aUUHBIX ()OPM U OOBSCHEHBI C TOUKH 3PEHUs
TOM K€ TEOpHUH, SIBJICHUEM KOHBEPIE€HUMHU, W K MPOMEKYTOUHBIM >Tanam
HBOJIIOLIUY NTO3TOMY MOTYT HE UMETh HUKAKOTO OTHOILIEHUS, Mbl YK€ YIIOMUHAIIHN).
DTO OCOOEHHO SIBHO KAacaeTcsi MEPEeXOJ0B MEXAYy OOJbIIUMH TAaKCOHAMU -
OTpsiIaMu, KiaccaMu... MoxeT ObITb Ha 3TOM MOXXHO OBLIO Obl M 3aKpbITh
JIACKYCCHIO Ha TEMy «IBOJTIOIUS HIIM COTBOpeHHe»? Beb Ha «HeT» U cyaa Het. &

AH HeT! DBONIOUMOHUCTAMHU MPUIyMaHbl OOBSICHEHHUS TOro (pakrta, moyemy
MBI HE MOXXEM CpEId APEBHUX OCTAHKOB HAWTH JOCTATOYHOI'O YHUCJIa OCTAHKOB
MPOMEKYTOUHBIX (PopM.

IlepBbIil apryMeHT 3aKJIFOYAETCS] B TOM, YTO MPEANOJIAraeTcs, 4YTO MPOLIECCHI
BUJI000pa30BaHus MPEUMYIECTBEHHO MPOTEKAIOT Ha HEOOJIBLIINX U30JIMPOBAHHBIX
TEPPUTOPUSX, TJIe OBICTPO HAKAIJIMBAIOTCS MYyTalldd M HBOJIIOIUS MOXKET WJITU
BIIEpE]] OYEHb OBICTPHIMU IIaramMu. 3aTeM CJEAyeT paccelieHHe Ha OOJbIIMX

% Umenno Tax B cBoeil kuure «O MIPOMCXOXKACHUU BHJIOB...» Tpejarajl MOCTYIMUTh OTeIl
COBPEMEHHOT0 3BoMtoMOHU3Ma Y.JlapBUH, mMHUCaBIIMH O TOM, YTO B TOM Ciy4yae, €cid B
OynymieMm He OyAeT HaHJEHO 02poMHOe KOIMYECTBO OCTAaHKOB JIPEBHUX MPOMEKYTOUHBIX (HOpM,
ero rumote3y (oH, Oyayun OpUTAHCKUM JKEHTEIHbMEHOM, YECTHO HAa3bIBAl CBOU B3TJISIBI
TUTIOTE30H) cleAyeT caaTh B apxuB. B HacTosimee BpeMs OTKpeITO okoyio 250000 BumoB
MCKOTMIAeMbIX PACTEHUH U KUBOTHBIX, HO MICKOMOTO HM300MINS MPOMEXKYTOUHBIX (OPM HET Kak

HET, Kak 1 BO BpeMeHa Y./lapBuHa. ..
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TEPPUTOPHUSIX HOBOMCIIEYEHHBIX BHUJIOB, YCIEBIIMX B MPOLIECCE 3BOJIOLHMH JAJIEKO
yUTH OT npeaKoBbIX ¢popM. [TockosbKy TEppUTOpUM, HA KOTOPBIX Pa3BEpPTHIBAETCS
BCSl WHTpUTa 3BOJIIOLMU, OYEHb MAJICHbKHE, HAXOXIEHUE OCTAHKOB CYILIECTB
JKUBIIMX HA HUX, OYEHb 3aTpyAHUTENBHO. Bcneactsue 3TOro cpeau
OKaMeHeJIOCTe Mbl HE HaXOAHM OCTAHKOB MPOMEXKYTOUHBIX ¢opM. [laHHas
KOHLEILINS HOCUT Ha3BAHUE TEOPUH «YACTUYHOTO PABHOBECHSD.

[ToMuMO TOro, 4TO Takas 3BOJIIOLMOHHAS KOHLEMLHS SBHO NPHHAIIEKHUT K
YUCITY «ATJIAHTOJIOTHYECKUX» - KaK HAJIM4YUE CBHUJIETEIBCTBYIOIIUX (PAKTOB, TaK U
UX OTCYTCTBHE BCEIr/la € COOTBETCTBYET, MOATBEPKIAsA €€ UCTUHHOCTD, 3AMETUM,
YTO TpU TOMOIIM JIAHHOM KOHIENIMM HUKAK HE OOBICHUTH (HEeHOMEH
KeMOpUHCKOr0O ¥ BEHJCKOro B3pbIBOB. [lo moOBOAYy TEOpHHM «YaCTUYHOTO

paBHOBeCUs»M. JIeHTOH NUIIET:

“Xorss mogmenby Onapumka u [oynga sBiseTcs BHOJTHE pa3yMHOM Il OOBSICHEHUS
IMMpOBAJIOB MCKAY BHUIAMU <...>, OHa CTaHOBUTCA COMHHTGHBHOﬁ, €ClIn €C IIPUMCHATL JIA
00bsAcHeHus1 OoJiee IIUPOKHUX HpO6€J’IOB B CHCTCMATHKCEC. HpOBaJ'ILI, pasaciAromue BHUJbBIL
cobaka/mucuna, KpbICa/MBIIIb U T. I, CKOpPEe SBISIOTCS, TaK CKa3aTh, TPUBUAIBHBIMHU II0
CpaBHCHHIO C IIpOBAJIaMH, pa3AC/IAIOIIMMU IMPUMUTUBHOC HA3€MHOC MIICKONIHUTAIOUICC W KHUTAa
WIM IPUMUTUBHYIO Ha3€MHYIO PENTHIIMIO U UXTHO3aBpa. DTH OTHOCUTEJIHO KPYITHbIE pa3phIBbI,
B CBOIO 0O4YCpPCAb, OUYCHb TPUBHAJIBHBLI IO CPABHCHHIO C TEMH, KOTOPLIC Pa3ACIAOT OCHOBHBIC
q)HJIOFeHeTI/I‘leCKI/IC BCTBU, TAKHC, HAIIpUMCP, KAK MOJUIFOCKH W YJICHHUCTOHOI'UC. HOI[O6HBI€
OI'POMHBIC Pa3pbIBbI ITPOCTO HE MOTIJIA 6HTB, €CJIM TOJIBKO MbI HC BECpUM B 4yAccCa, IPCOJOJICHBI
34 I'COJIOTUYCCKU KOPOTKHEC IICPUOJBI, IIYTCM IIEpeXoaa 4epe3 OJAHWH HJIM ABa INPOMCEKYTOUYHBIX
BUJId, KOTOPbIC 3aHUMAJIN OBI reorpa(bnqecm/l OrpaHUYCHHYIO TCPPUTOPHULO. HCCOMHeHHO, TaKueC
Mepexoabl 00s13aTEIbHO JOJI2KHBI ObUIH OBl COCTOSTH M3 JINHHBIX HOCHCHOB&TGHBHOCTCﬁ, C
MOOOYHBIMHU JIMHUSAMH, COCTOAIMIMUX H3 COTCH WM, BO3MOXHO, TBICAY NCPEXOAHBIX BH/OB.
Hpez[r[onon(eHHe 0 TOM, 4YTO BCC 3TU COTHH, TBICAYM HJIU AaXC MHUIIJIMOHBI BUOOB, KOTOPLIC
3ar10JHATIM HUHTCpBAJl MCEKAY HAJICKO OTCTOAMMU Jpyr OT Jpyra THIIaAMHU, ObLIH
HerI/ICHOCO6J'ICHHI>IMI/I JKUBOTHBIMH, 3aHWUMABIIMMHU OI'PaHUYCHHBLIC 00JaCTH M HWMEBIINMHU
TOJIBKO OIrpaHUYCHHOC YHuCJIO0 YJICHOB MOIyJIA1unu, MMPpEACTaBIACTCA MPAKTUICCKU
HeBeposTHbIM[27, P.158].

[IpeacTaBuTeny KOHLENIIMH JIOKAJBHBIX KaTacTpod Takke MpeasiaraloT CBOM
apryMeHT B 3alllUTy DSBOJIIOLMH, OOBICHSAIOMUNA HEJOCTATOK OCTAaHKOB
IPOMEXYTOUHBIX (opM. [[nuBHIMecs I0Jr0 NMEpUOAbl MEIJIEHHO MPOTEKAIOLINX
IIPOLIECCOB, BO BpPEMsI KOTOPBIX IPOMCXOAMJIA JBOJIOLHS BHUAOB, HaM CBOHX
OKaMEHEJIOCTE HE OCTaBWJIHM, IIOCKOJIBKY IIpM MEJICHHBIX IpOLEccax
NPaKTUYECKA HHUKAKMX OCTAHKOB OT TMpeAcTaBuTenel ¢uopbl U ¢ayHbl He
ocraercs. [laJieOHTONOrH K€ MMEIT JEN0 MNPEUMYIIECTBEHHO C OCTaHKaMu
KUBOTHBIX W PACTEHUH, KOTOpbIE OOPa30BBIBAJINCH BO BpeMs OOJIBIINX, HO
JIOKaJbHBIX KAaTacTpo(, CIyUaIOIIMUXCS KaK MPABUIIO HE YacTO — C MPOMEKYTKaMHU
B CPEIHEM BO MHOTHE JIECATKH, COTHHU THICAY WM JaK€ MUJUIMOHBI JeT. [loaTtomy

IMaJaICoOHTOJIOTHA UMECT ACJI0 C OJHOMOMCHTHBIMH (B I'COJJOINYCCKHUX MacmTa6ax)
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T. CK. TOPU30OHTAIBHBIMU CPE3aMH 3BOJIIOLIMOHHOIO JIpEBA, OT OJHOIO cpe3a 110
CJEIYIOLIEr0 MPOXOJUIO MHOIO BPEMEHH, M TPYCTUTh CTOPOHHUKAM TEOPUHU
HBOJIIOIUU 00 OTCYTCTBMU B MCKOIMAEMBIX OCTAHKAaX OCTAHKOB MPOMEXKYTOUHBIX
BUJIOB TPOCTO HET CMBICIA — MX TaM MPOCTO MO0 U He ObiTh. Eie onHa
«aTiaHTonoruueckas» kouuenus! BoT kak oka3piBaeTCs MPOCTO OOBSICHUTH
OTCYTCTBHE CIIEIOB MPOMEXKYTOUHBIX (OpM, MOYTH TakkKe NPOCTO, KaK U
OTCYTCTBHE CJIEJOB NPEOBIBaHMs Ha HAllleW IJIAaHETE 3€JCHBIX YEJIOBEUKOB (CM.
npum.62). CHOBa TEOpHs SBOJIIOIMH OKAa3bIBACTCS MOATBEPIKICHHOW TPH JTIOO0M
HaOope HaOMIoAaeMbIX MOATBEPKIAIONMIUX (AKTOB - KakK MPU HAIMYUU UX, TaK U
IIPU TIOJIHOM UX OTCYTCTBUU! BOT Takoil yHHBEpcallbHBIN cr1OCO0 10Ka3aTENbCTRA,
TOJIMTCS Ha BCE CIIy4au KU3HHU. ..

Crenn, n300paxaronuii YBOJIONMIO YEJIOBEKA OT 00€3bsHBI, HAXOMSIINNCS B
3aje KaiiHO30s, TaK)Ke MPEACTaBISeT HAM AaHAJOTHYHYIO KapTHHY OTCYTCTBHS
MIPOMEKYTOUHBIX (popM. B SKCITO3UIMKM MBI HAXOJ UM OTCYTCTBHE SKCTIOHHPYEMBIX
cKelemog TIPEAKOB 4YeNoBeKa. VICKIIOUeHHE COCTaBISIOT CKeNeT OOBIKHOBEHHOMU
00e3psiHbl (KpaitHuii cnpaBa) - Puc.27 u gocTtatoyHo cKyaHble (GparMeHThl
ckenmera adapckoro aBctpajonutreka - Jliocu JIkoxancona — Puc.28,
pa3MeIleHHbIE HAa PHUCYHKE TakK, 4TOObI CO37aTh BIIEYATIIEHHE O TOM, YTO 3TO
CYILIECTBO XOJIUJIO HA IBYX HOTaXx.

_—

Puc.27.CreHn 3BOIIOINHN YETOBEKA.
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Puc.28. PexoHCTpyKINs BHENIHETO BUa agapckoro aBcrpanonureka (JIrocu).

Cam (akT OTCYTCTBUS CKEJIETOB MPOMEKYTOUHBIX (POPM MEXKITYy YEIOBEKOM U
00€e3bsTHOM HE MOXKET HE BBI3BATh HEIOYMEHUS y TPE3BOMBICIAIIETO MOCETUTEIS.
C omHOI CTOPOHBI MPOIECC IBOJIOMUU OT 00€3bSHBI JI0 YEJIOBEKa (€CIM OH UMeEI
MECTO) HE MOT HE JITUTHCS OYEHb JOJITO (OT 00E3bSHBI /10 YETOBEKA - TUCTAHIUS
HE Majas, OCOOCHHO €CIIM y4YeCTh IICHXOJIOTHYECKUE pPa3uuus), ¢ JAPYrou -
HEJI0CTaTKa B TOJHBIX CKelieTaX ( M MPEeKpacHOW COXPaHHOCTH) MHOTHX APYTHX
YKUBOTHBIX, JKUBIINX, 0 MHEHHUIO YBOTIOIIMOHUCTOB, B KAWHHO30€ (B 3TO BpeMs ITLIa
HBOJIIOIUSL YENIOBEKA, KaK CUYMTAIOT JBOJIOIMOHUCTHI), B My3ee HeT. B mysee
MOXHO HAWTH  CKEJIeThl TMEMIEPHBIX MEABEACH, THUraHTCKOro JICHHUBIIA,
OOJBIIIEPOrOro OJICHS ¥ MHOTHX JIPYTUX KaWHO30MCKHUX MCKOMAEMBIX KHUBOTHBIX
(3a11 KaltHO305 U JIp.).

Ecnmu Tak, TO modeMy HE SKCIIOHHPYIOTCS NOJIHble CKelembl YeTOBEYECKUX
npeakoB? [[erao B ToM, 94TO WX MPOCTO HET. HeT He TOMbKO B My3ee, HO HET HHUT/E
BooO111Ee... [TonHbIE cKeneThl Nrofel cymecTBytoT (homo sapiens, HeaHIAEpTAIbLEB,
homo erectus). ITosHble ckeneThl qPEeBHUX 00€3bsSH TOXKE CYIIECTBYIOT, HO JIO CHUX
HE HANUIA emle HUTJIEe HU O0O0HO20 TIOJHOTO CKeJieTa TIPEIIoIaraeéMoro
MIPOMEKYTOUHOTO 3BeHa - homo habilis. DxcroHMpoOBaTh T€ COMHHTENBHBIE U
BECbMa CKYAHBbIC (PParMEHTHI KOCTHBIX CKEJIETOB, KOTOPBIC MPUITHCHIBAIOT ATUM
cyliecTBaM, ObI0 OBl HEMPWIMYHO (M. TToapooHee [17]).
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ABTOpPBI CTEHJA TBITAIOTCS TPEACTABUTH HaM IMPOMCXOXKICHHE YEIOBEKa
COBPEMEHHOI0 THIAa OT HEaHJEPTalblIeB, KOTOPHIE B CBOIO Ouepeib, MO UX
MHEHHUIO0, mpou3onum oT homo erectus. He Oymem crnoputh ¢ aBTOpamu
OTHOCUTEIBHO MX TOYKH 3pEHUS O POJU HEaHJEPTAIbLIEB B 3BOJIOLHHU
COBPEMEHHOI'O 4YEeJOBEKa, TeM 0ojiee 4YTO M CaMH O3TU aBTOPHl CUUTAIOT
HEaHJEepTAIbLEB (Cyld MO HAAIUCU HA CTEHJE) JHIIb MPEACTABUTEISIMU 0COO0M
pacel homo sapiens. O6patuM BHHMaHUE Ha TO, YTO TOBOPUTCS Ipo homo erectus
(mpenka HeaHAEPTAIBIEB, IO MHEHUIO YKa3aHHBIX aBTOpoB). OH e HeceT B cede
cielibl 00€3bsH B CBOEM CKEJIEeTe, TO3TOMY €CTh SIBHOE CBUIECTEIBCTBO IBOJIIOIUU.
3aMeTHM, 9YTO IOCTKPAHHATBHBIA CKEIET SPEKTYCOB HH YeM B IPUHIMIC HE
OTJIMYaJICSI OT CKeJeTa COBPEMEHHOIO 4YeJoBeKa [28], a €ero 4yepernHbie
OCOOCHHOCTH YKJIQJIBIBAIOTCS (MOKET OBITh 3a MCKIIOUYEHHEM JIUIIbL OYCHb
HEOOJIBIIIOTO YHMCJa TPU3HAKOB) B pPaMKH BapualUil CTPOCHHUS YEPEroB
coBpeMeHHbIX Jrofien [29], [30] (moxpodbuee cM. [17]). Tak yTo mosydaeTcs, 4TO
APEKTYCOB TOXKE MOXHO paccMaTpuBaTh B KayeCTBE pacoBOro BapHaHTa
COBPEMEHHOT0 4esioBeKa. M Hu4yero oueBUAHO 00E3bsIHBETO B UX CKEJIeTaxX HEeT — a
€CTh MOYTU UCKIIOUYUTENILHO (TIOBTOPSEMCS) TOJIBKO TO, YTO BCTPEUYAETCS Y HBIHE
YKUBYIINX MPEJCTABUTEIIEH JPYTUX YETOBEYECKUX PAC, HO BE/Ib BCE PACHI JIIOJICH —
pachl TOJHOIICHHBIX hOMO sapiens! 3aMeTUM TakXe, YTO HAJIMYHe HEKOTOPBIX
00€3bSIHOMOJOOHBIX CKEJIETHBIX IMPU3HAKOB Y TMPEJCTaBUTEIEH OTIEIBHBIX pac
MOXET OBITh OOYCJIOBJIECHO BOBCE HE JBOJIIOIIMOHHBIMU MPUYUHAMHU, & WHBIMU,
HaIpuMep, TaKhe MPU3HAKK MOKHO HalTH y apUKAHCKUX MUTMEEB, HO MPHYMHA
ATOMY BPOKJEHHAsI TeHETUYECKas MaToJIOTusl, KOTOPOM 00JIaatoT MPeICTABUTENN
3TOM PacCHL.

CTeHp HBOJIIOIUYU YEJIOBEKA BBITJISAUT BEChbMa CBOEOOpPA3HO — CIpaBa OCTAHKHU
o0e3bsiH, clieBa uepemna Jojael (B T.4. HeaHAepTalblia, dpeKTyca U Jp.), a B
cepeiMHE Ha 3HAUYUTEILHOM MPOCTPAHCTBE - TAOJUYKH C PACCYXKIACHUSIMH OO0
sBotonnu 4enoBeka (Puc.27). Tak OHO M ecTh Ha caMOM Jielie - MEXAY
YEJIOBEKOM U 00€3bsIHOM yOeTUTENbHBIX MPOMEKYTOUHBIX 3BEHbEB HET (OCTaHKHU
TaK W HE HaWJIEHbI), & €CTh OJIHUA PACCY>KICHUS.

Ha crennme mpeacTaBieHbl B TOM YUCIE M PACCYXKIEHUS MO MOBOAY adapCKux
aBCTPAJIONMUTEKOB (00€3bsiH) - OHU J€ ObUTM HAIMUMH TMPEAKAMHU, TaK KaK UMETH
HEKHE YeJIOBEKOIOA00HbIe CBOMCTBA. ECTh ciieBa OT CTEH/Ia M HEMOJHBIN CKeleT
3HamMeHuTor Jlrocm, C€  KOTOpOM  HavaluCh  MccienoBaHus  adapcKux
aBctpanonuTekoB (Puc.28). Becbma ckyaHblii HaOOp KOCTEH pacIOlOXKEeH Ha
PHUCYHKE, U300pakaroluM 00e3bsiHY, HAYIIYIO YeJI0OBEUECKON MOXOIKOM.

% Bee KOCTH, KpOME 4Yepena.
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Haunem c Toro, 4ro kKakumMu Obl HM ObUIM 3TH yKa3aHHbIEC BBILIE CBOICTBA, a
KOMILJIEKCHbBIE CpaBHUTEJbHbBIC UCCJIeI0BaHUS KOCTeH YeJI0BeKa,
YeJIOBEKOOOPA3HbIX  00€3bsIH W aBCTPAJIONMUTEKOB  MOKAa3bIBAIOT,  4YTO
aBCTPAJIONMUTEKH K YEJIOBEKOOOpa3HbIM 00€3bsiHaM, OT KOTOPBIX, KaK IMPHUHSATO
CUUTATh B 3BOJIOIIMOHHOMN TEOPHH, MBI BEJIEM CBOIO POJOCIOBHYIO, OTHOLICHHS HE
umeroT. Hanpumep, - wuccinenoBanne Y.OkcHapna, OIMyOJIMKOBaHHOE B
KpynHeimeMm sBomonuoHHoM kypHaie Nature[20]. 3amerum Takxke, 4YTO
OTJENbHbIE KOCTHO-aHAaTOMHUYECKHE TPU3HAKH CXOJCTBA C YEIOBEKOM MOTYT
UMETh MECTO Y TaKUX 00€3bsH, PO KOTOPHIX MOXHO CKa3aTh HABEPHSIKA, UTO OHU
K DBOJIIOIMU 4YeJIOBEKAa HE MMEJIU HHMKAaKoro OoTHouleHus. Hampumep, HeKoTopbie
Takhue 00e3bsHbl, Kak okuBymue (maBuaHel Therapithecus galada), tak wu
BeiMepmne  (Gigantopithecus), o0OmamaroT WM COOTBETCTBEHHO —O0JIaaaiu
HEKOTOPBIMU  YEJIOBEKOMOJOOHBIMU  OCOOCHHOCTSMHU  CTpOEHUsSI  3yOHOM
cuctembI[22].

WTak, 4yTO W3BECTHO 00 OCOOBIX YEIOBEKONOAOOHBIX CBOMCTBax adapcKux
aBcTpasionuTekoB? CambIM TJIABHBIM apTyMEHTOM B TIOJB3Yy MPOMEKYTOYHOTO
XapakTepa JTOro0 CYIIECTBAa SBJSIETCS HAJIUYUE HE XapaKTepHOTO IS
4eJI0BEKOOOPa3HbIX 00E€3bSH CTPOCHUE KOJEHHOro cycrtaBa. OHO yKa3bIBaeT, IO
MHEHHIO HBOJIIOIIMOHUCTOB, B CUITy CBOEH OJIM30CTH K YEIOBEYECKOMY CTPOCHUIO
Ha TO, 4TO adapCKUe aBCTPAJIONUTEKH 00JIaAaN YETOBEYECKIM MPSIMOXO0XKICHUEM
(Mo KpaifHel Mepe YacTUYHO) M OBLTM HEMOCPEICTBEHHBIMU MPEIKaMU JPEBHUX
homo. 3amerum, dYro XOAWTh HAa NPSIMBIX HOTax  IO-YEJIOBEYCCKU
4eJI0BEKOOOpa3Hble 00€3bsiHbl HE MOTYT UM MEpPEMEIIA0TCs 0 3eMJIeé B OCHOBHOM
CBOCOOpa3HBIM 00Pa30M - C OMOPOM HA KOCTSIIKU PYK.

B nganHOM TekcTe TpPyAHO OOBACHATH T€ OCOOEHHOCTH CTPOCHHUSI KOCTEH
adapCKUX  aBCTPAJONMUTEKOB, KOTOpPHIE MPUBOASIT  HEKOTOPBIX  YUYCHBIX-
HBOJIIOIIMOHUCTOB K BBIBOJIaM, O TOM, YTO OHH MEPEMEIIANINCh Ha JBYX HOTax, HO
HEKOTOpPBIM CcBOeoOpa3HbIiM oOpa3zoM [18], [33], HE MOXO0XHM Ha YEIOBEYECKOE
JIBYHOTO€ Tiepemelnienne — cM. noapooHee [31]. (3ametum, 4To mepeMelieHue Ha
JIBYX HOTaX MOXET OBbITh pa3HbIM — NTHUIBI TEPEMEIIAIOTC W HEKOTOpPbhIe
JTMHO3aBPbI TOKE MEPEMEIIATUCH HA IBYX HOTaX, HO 3TO COBCEM HE YEJIOBEUECKUE
dbopMmbl nBUKEeHMIT). IHTEpEeCHO, YTO OCOOEHHOCTH KOCTHOTO CTPOEHUS CKelleTa,
XapakTepHbIe NI apapCKUX aBCTPAIONUTEKOB, OBLITN BBISBICHBI U Y HEKOTOPBIX
JIPYTUX, COBCEM HE YEJIOBEKOOOPa3HbIX APEBHUX 00€3bsH[32], U MOITOMY MOMXHO
Ipenoarathb, 4YTo U OHU MEpPEMEINaIiNch Ha BYX HOTaxX Tak ke, Kak W adapcKue
aBCTPAJIONUTEKH.

Ecnu BepHBI BBIBOJBI O CBOEOOpPA3HOM JBYHOIOM IE€pEMEIICHUN adapcKux
aBCTPAJIONIUTEKOB, TO OHHU K OBOJIOLMUA YEJIOBEYECKOIO MPSIMOXOXKICHHUS

OTHOILIEHHUSI HE UMEIOT U CTajo OBITh M BOOOIIE K BOJIOIMH YelloBeKa. B mosib3y
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OTOW TPAKTOBKU CBUJIETEIBCTBYET M OTCYTCTBHE y HHUX HEOOXOTUMBIX [IJIs
YeJI0OBEYECKOr0 MPSAMOXOKICHHsSI 0COOCHHOCTEH BecTHOYsIpHOTO anmapara[34], a
MPU3HAKK TIPUCIIOCOOICHUS K JKU3HHM Ha JIEPEBBIX, MPU3HAKU MPHUCTIOCOOICHUS K
MIEPEMEIIEHUIO C OMOPOH Ha KOCTSIIKH PYK, TOBOPST O TOM, YTO 3TO OBLIM BeChMa
BEpPOSATHO Cyry0o apeBecHble ooutatenu[31]. Tak 4yTo XyA0KHUK, W300pa3UBIINI
JIrocu Gonpo miararorieit Ha IByX HOTax, CKopee BCEero OITroOacs.

OcobenHnoctu 3yOHOTO ammapaTta adapcKux aBCTPATOMHUTEKOB (aHATU3UPYETCS
Ha CTEHJIE), B YEM-TO CXOKETO C YEJIIOBEYECKUM — TOXKE HE YOSKIAIOT HAC B HX
IPOMEXKYTOUYHOM XapakTepe. Bpllie ymoMuHaeMmble TaBHAHBI TOXE HWMEIOT
HEKOTOPBIC YEIIOBEKOIOI0OOHBIC MPU3HAKK 3yOHOM TyTH, HO K 3BOJIOIIMHU YETIOBEKa
HE UMCIOT HUKAKOTO OTHOIIICHUSI.

Bce 95T0 3acraBmser maxke HEKOTOPBIX JBOIIOIMOHUCTOB MPU3HATH, YTO
adapCKUX aBCTPAJIONUTEKOB TpHWIIA YK€ IOopa CcAaBaTh B apXUB HCTOPHH
HBOJIIOLIMOHHOW aHTponoJyioru. Jlemo emie ycyryOnsercsa TeM, YTO UX HUKHHUE
YeNOCTH MMEJNH BechbMa rpy0oe CTpoeHHe, ONM3KOoe K CTPOCHHIO TaKOBBIX Y
ropwui[35], a 3TO coBceM HE TOAUTCSA IJsl TOCJIEAHEr0 O0E3bSIHBEro JTama
YeJIOBEUECKON JBOJIIOIMHU, BCIIE] 32 KOTOPHIM CJIENYET, COTJIACHO BOJIIOIIMOHHOMN
TeopuH, yxe Hactosui homo (homo habilis).

Wtak, sKcmo3uids My3es TPOJEMOHCTPpHpOBaja HaM OTCYTCTBHE CJICIOB
MIPOMEKYTOUHBIX (HOPM, MCKOMBIX DBOIOIMOHHCTAMH. 3aMETHM, YTO TIPH TOM,
YTO B HAcToOsilee BpeMs HaiaeHbl ocTtanku He MeHee 250000 oTaenbHbIX
BBIMEPIIINX MCKOTIAEMBIX BHIOB OPTraHU3MOB, YHCIIO MPOMEKYTOUHBIX (HOpPM IMpHU
JTAPBUHOBCKOM TIOCTETICHHOM MEXaHU3ME HBOJIIOIMU JODKHO OBLIO ObI COCTABUTH
YUCJIO  TOTO K€ Topsaka. PeanpbHOe K€ YHCIO KaHIUAATOB Ha POJb
MIPOMEKYTOUYHOTO 3BEHA 3HAYUTEIBHO MeEHbIIE. B 3TOM Jerko yOeauThes,
MPOUJIACH 10 3ajaM my3esi. M Bpsii i BCce 3TO MHOXKECTBO MOTACHHO XPAHUTCS B
3allaCHUKAX My3es, CO3aHHOTO B CBOE BpeMs I YOCKICHHS 3pUTEIS B
pPEaNbHOCTH ABOJIIOIMU. 37eCh €IIe pa3 HAlOMHUM O TOM, YTO KaHIWJAThl Ha
MPOMEKYTOUYHOCTh MOTYT OKa3aTbCsl Mo3amdHbiMH  (popmamu. OTCyTCTBHUE
yOeIUTEeTFHOTO MHOXKECTBA MPOMEXKYTOUHBIX (opM - GakT, ¢ KOTOPBIM
MPUXOIUTCS MUPUTHCSI COBPEMEHHBIM JBOJIIOIMOHUCTaM. Y OHM TBITAIOTCS €ro
OOBSICHATH PA3HBIMU «ATJIAHTOJIOTHIECKUMI» CTIOCOO0aMHU.

S.IIpuBer AuHO3aBpaM (M He TOJBKO M)

Ckonbko JieT ckeneraM auHO03aBpoB? JI1000i '"TpaMOTHBIN" SBOIIOINUOHUCT
TYT K€, HE MOPTHYB, HA30BET BaM IU(PHI, YKA3bIBAIOIINE HA MHOTHE JCCSATKU
MUJIJTUOHOB JIET...
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Ho MoxHO JIn moMepuTh BO3pacTa CKEJETOB, JIEMOHCTpUpyeMbIX B [laneon-
TOJIOTUYECKOM MY3€€ HEMOCPEICTBEHHO, TPOAHAIN3UPOBAB CaM COCTaB KOCTEM?

Koctn apeBHUX penTuinil, IeMOHCTPUPYEMBIE B My3ee - pasHble. OHU U3
HUX II0 CBOEMY LBETYy M BHUAY Maj0 OTJIMYAKOTCS OT KaMEHHOW ITOPOJIBI, M3
KoTOopoii oHHM wu3BjieueHbl (Puc.29), npyrme — uMeOT BHI, OMM3KUI K BUIY
00braHEBIX KOocTel (Prc.30).

[lepen HamMu royioBa CKejaeTa MOJIOAOTO TapOo3aBpa (3ajl Me3030s1), KHUBIIIETO,
KAaK TOBOPSAT HBOJIIOIIMOHKCTHI, B MEJIOBOM Mepuoje (He MeHee 65 MIIH. JIET TOMY
Hazan) — Puc.31...

Puc.29. Ckener napeitazaBpa

Puc.30. Cxener Me30301CKOM PENTHUITI
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Puc.31 I'onoBa monoznoro rap0o3aspa

Henw3st He 00paTuTh BHUMAaHHS Ha OCIOBATHIN, CBETJIBIN IIBET €TO KOCTEH.
Koctu, noxoxe, He MpPEeBpaTUIMChH MOJHOCTHIO B KaMeHb. Pa3Hble yacTu 3y00B
3TOr0 TUraHTa OKpAUIEHBbl MO-pa3HOMY, YEro HE HAOJIOAAeTCsl CO MHOTMMU
OKaMEHEIbIMU YEpEeramMu, NPEACTaBICHHBIMA B My3€e€, LBET KOCTE€ KOTOPBIX
MPAKTUYECKA HE OTIMYAETCS OT OJHOPOJHOrO I[BETA OKPYXkAIOIIEH MUHEpPAIbHON
HOPOBI.

JIeliCTBUTENBPHO OKaMeHEHHUE (MpeBpalieHue B KaMEHb) KOCTEW JUHO3aBPOB
MHOTJA OKa3biBaeTcs HenodHbiM. B 1997 romy mnaneonronmor M.IlIBelnep
oOHapyXmiia, 9TO KOCTH OJHOTO THpaHO3aBpa (DPBOJIOIMOHHBIN «BO3pacT» - 67
MJIH. JIET), OKaMEHEJIM He€ IMOJHOCThIO, W TpU aHaIu3e OOHApyXKHJIa B HHX
COXPaHUBIIUN CBOI0 MMMYHOTE€HHYIO aKTUBHOCTb reMoryiooud [5]... [lo MHeHuro
CIEIUAIUCTOB TOTO BPEMEHM, 3ajladya TOMCKa OWMOJOTUYECKH aKTHUBHBIX
dbparmeHTOB 0€NKOB (reMOTJI00MHA U MPOY.), CHEIU(PUYHBIX ISl PENTUIUHN, B UX
MCKOMAEMBbIX KOCTSIX, BO3PACTOM cTapiie 65 MIIH. JIET paBHOCUIIbHA TTOMCKY TaKHUX
dbparmMeHTOB O€NKOB B OYJBDKHUKE, B3STOM U3 MocTtoBoi [6]. B 2005 rony
M.IIIBeliiep B KpYMHEHILIEM 3BOJIOLHUOHHOM €CTECTBEHHOHAYYHOM KypHalie
Science onyOiMKoBaJia CTaThio, B KOTOPOH TpEICTaBUIA  PE3yJIbTaThl
UCCJIEIOBaHMsI KOCTEH eIlle HECKOJIbKUX TUHO3aBPOB, B KOTOPBIX OHA OOHApYXKHJIa
COXpAaHUBILUECS MscKUe MKAHYU, B YACTHOCTH, OCTAaHKH KJIETOK (HaIrpumep,
SpUMPOYUMOS, COXPAHUBIINX KPACHBIHN IBET MO cei AeHb) [7]— Puc.32
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Puc.32 Octanku MITKUX TKaHEH U KJIETOK B O€IPEHHON KOCTH THPAHO3aBpa

Uucno HaxoJ0K, aHAIOTMYHBIX Haxoakam M.IIIBelinep, yBennunBaeTcs roj
OT TOoja. K 2011 romy umcio Hay4yHbIX IyOJMKAIMii, HaleyaTaHHBIX B
ABTOPUTETHBIX HAYYHBIX )KypHaJax, B KOTOPBIX aBTOPHI COOOIIANIMN O pe3ysbTaTax,
aHaJloruyHbIx pe3ynbraram M.IIIBeinep, 3amikanMBaio yxke 3a HECKOJBbKO
z[ec;ITKOB[12]67. dparMeHThl OEIKOB, KIETKH, MSITKUE TKAaHU HAXOJWJIA B OCTaHKaX
HE TOJIbKO IMHO3aBPOB, HO U APYTUX CTOJIb K€ JIPEBHUX KUBOTHBIX, U KUBILIUX I10
HBOJIIOIIMOHHBIM MEpPKaM HE TOJbKO 67 MIIH. JIET TOMY Ha3aJ, HO U B OCTaHKax IO
TEM >X€ MepKaM pa3a B JaBa Oojee apeBHMX. W 31apaBblii CMBICH, MU TOYHBIE
WCCJICIOBAHMSI MOJICKYJISIPHBIX OMOJIOTOB TOBOPAT O TOM, YTO TaKOE HE MOXKET

" Moxer GbITh caMasi BICUATISIOIIAs M3 STHX HAXOAOK — HEJABHEE HAXOXKICHHE KYCKOB
HACTOSIIICH KOXKH JTMHO3aBpa (Tampo3aspa) [ 16].
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COXPaHATBHCS CTOJNBKO BpeMeHH. CaMblil KpallHUM Ipenes )KU3HU JUIsl TOYTH BCEX
OEJIKOBBIX ()ParMEeHTOB B YCJIOBHSX, B KOTOPBIX MOTJIM MPEObIBaTh 3TH KOCTH —
nopsiika COTEH ThICAY JIeT (C 3amacoM —MHJUTMOH) TPH  TOJIOKUTEIHHOU
TEMIIEPATYpEe, PEAJbHO KE PEYb MOXKET WIATU JIMIIb O 3HAYUTEIBHO MEHBIIHNX
Bo3pactax[13]. Crneagyer ymoMsiHyTh TakKe€ O HEJIaBHEM pPaJuOMETPUUYECKOM
VCCJIEIOBAHUM KOCTEW pa3HbIX JMHO3aBPOB C LIEJIBIO UX JATUPOBKU MPHU MOMOLIA
pPaANOYTIEPOTHOTO MeToMa. Bce 3TH OCTaHKM OKa3alucCh COAEPkAIIMMH H30TOI
CY, 4T0 3acTaBIAET C HEOGXOMAMMOCTBHIO OICHUBATH MX BO3PACT KAK 3aBEIOMO HE
npesbimatomumii 100 Teic. aeT...[36]. (bonee TouHbIC OIEHKHU 3aTPYIHHUTEIHHBI B
CBSI3U C HETOYHOCTSIMH PaUOYIJIEPOAHOTO METOIa TaTUPOBAHUS).

Becp 1UWKI 3TUX OTKPBITHM HAa CETOAHEIIHWUN JEHb yBEHUYMBAET
ommyOnuKoBaHHbIM B 2014 r. B KpymHEHIlIeM 3BOJIOLMOHHOM HAyYHOM >KypHaje
Journal of Paleontology ¢dakt HaxoXJIeHUS MATKAX TKaHEH W OCJIKOB B OCTaHKaX
JIOMHUKOB MOPCKUX YEepBEX, NAaTUPYEMBIX JTOKEMOPHIICKOM
(31MaKapCKOM=BEH/ICKOM) AMOXON — a 3TO yke He MeHee 550 MUIH. JIeT 10 HOBOM
pwi[10], [11].

Y6enuTenbHOro €CTECTBEHHOHAYYHOT O OOBSICHEHUSI ~ BO3MOYKHOCTHU
KOHCEpBAllMH B TEYEHUE MHOTUX MUJUIMOHOB JIET TAKUX CTPYKTYpP 0 CHX MOp HET
M, M0 MHEHMIO CHenuanucTtoB, U ObiTh He MoxeT[10],[13]. Ocraercs npuszHaATh
MOJIOZIOCTh (CTPOTO MEHbIIE€ MHJIJTMOHA JIET, & PEajlbHO TOpa3fo MEHBIIE) 3THX
OCTAaHKOB. A €CllM Tak, TO Pa3BAJIMBAETCS BCS I'€OXPOHOJIOTMYECKas IIKajia C €€
KEeMOPHUICKUM, FOPCKUM, IIEPMCKUM U MPOYUMHU MEPUOIAMHU, JUTUBITUMUCSI MHOTHE
JECATKA MUJUUIMOHOB JIET, @ BMECT€ C HEW W BCS SBOJIOIMOHHAS KOHILIEHIUS
pa3BuUTHUS 3€MJIM W OBOJIOIMOHHAS KOHILENUUA pa3BUTUS Ku3HA. OT
JIOKEMOPUICKOTO YepBsl 10 YEJIOBEKA 3a CPOK, HE MPEBBIIIAIOMIMI MUIJIHOH JIET,
IBOJIFOLMSA IIyTh Ipojenarb He Moria. OcTaeTcsi COTBOPEHHUE, KaK €IUHCTBEHHO
W3BECTHBI HAyKe MYyTh MOSBJICHUS CIOKHEUIINX CUCTEM, KaKOBBIMHU SIBJISIOTCS
BBICIINE MHOTOKJIETOYHBIE OPTaHU3MBI.
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e ABTOp BBIp@XaeT TNyO0OKyl0 ONaroJapHOCTh agMHUHHCTpanmud My3es, IperoCcTaBIsIoNIei
BO3MOXXKHOCTb MPOBeJIeHHUS (POTOCHEMOK, a TaK K€ COTpyAHUKaM My3est 3a 0oJbINe TPYAbI IO cOOpY
Y SKCIIOHUPOBAHUIO KOJUIEKIMHA. ABTOP BbIpaXkaeT Takke riy0okyto OiarogapHocts FOpko 0.1, 3a
nposezeHne POTOCHEMOK, a Takke 1.0.H.JlynHOMy A.H. 3a moMoIs IIpy MOATOTOBKE TEKCTA.
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Pyxaenxko U.A.

I[aHH]JIe COBpeMeHHOﬁ MAJICOHTOJOI'MH, CBUACTCJILCTBYOIIIME B IM0Jb3Y
68
MJIAd03€MEJIBHOCTH

['opazmo Oonee cepbe3HbIM HEAOCTATKOM TEOPUU HEeNpepbl8HO20 MEOPEH UL SIB-
JSIFOTCSL HE TEOPETHUECKHE cooOpaxeHus (popMalbHOTO IJIaHa, a eI psii KOH-
KPETHBIX (PAKTOB, KOTOPHIE HE YKJIAJAbIBAIOTCS B 3Ty Teopuio. [lockonbky Teopus
HenpepvleHo20 MEOpeHUs OTTUPACTCS Ha CTOJb XK€ JJIUTEIbHYIO HCTOPUIO Pa3BUTHUS
YKU3HU Ha 3eMJie, KaK U COBPEMEHHAs TE€OPHSs 3BOJTIOUUH (MUJUTMOHBI, COTHU MUJI-
JVIOHOB W )K€ MUJUTHAP]IBI MPOIIEIIINX JIET), TO B TEOPHUIO HENPEPLIGHO2O MEO-
peHuss He BIIUCHIBAIOTCS (haKThl, CBUJIETEIBCTBYIONIHME 00 OTCYTCTBUHU ITHUX CAMBIX
MUJTHOHOB (M TeM OoJiee, MIJUTHAPAOB) JIeT. DTH (aKThl UIMEIOTCS, U OHH OYEHb
Cepbe3HbIC.

[TockonbKy UTHOPUPOBATH OJHU UMEIOIUECS (PAKTHI B MOJIB3Y APYTUX — ITO C
HAYYHOM TOYKH 3pEHUsS SBISETCS TypHBIM TOHOM, TO TOJydYaercs, 4To y Te-
OpHUU HENnpepvl8HO20 MEOPEHUs UMEIOTCS CEpbe3HbIE MTPOOTIEMBI.

Kakwue e (pakTbl yKka3bIBalOT Ha MaJIbIil BO3pacT 3eMJyIu?

Haubonee yauBuTEenbHBIMU (HA MOUM B3IUISAN) SBISIIOTCS (paKThl OOHApPYKEHUS
COXPAHHUBIIEHCS OPTAHUKH B MCKOTIAEMBIX OCTAHKaX JKHBBIX CYIIECTB MHOTOMUII-
JMOHOJIETHEro Bo3pacTta. [Ipuuem Takue akTbl B HacTosiiee BpeMs OOHapyKHUBa-
fotcst BeE warte: ™

1. B nepByto ouepens cieayeT OTMETUTh YK€ CTaBIIME 3HAMEHUTBIMHU HAXOJIKU
COXPaHUBIIUXCS MATKUX TKaHEH (COCYNIOB), KJIETOK (SPUTPOIIMTOB U  OCTEOIH-
T0B'°), a TaKkXKe DPArMeHTHI Pa3HBIX GEIKOB (KOJIIAreHa, TeMOTTIOOHHA, OCTEOKAb-
IIMHA U JIp.) B KOCTsax AuHO3aBpoB (Schweitzer et al., 1997; Schweitzer et Horner,
1999; Schweitzer et al., 2005a; Schweitzer et al., 20056; Schweitzer et al., 2007;
Asara et al., 2007a; Asara et al., 20070; Schweitzer et al., 2009).

OTH TOTPsCAIOIINE BEITM OBLTH OOHAPYKEHBI CHavalla B KOCTSAX THPAaHHO3aBpa
(mpenmosiaraeMblii BO3pacT 65 MIIH. JIET), @ TOTOM U B KOCTSX APYTUX JTUHO3aBPOB,
HaIpuMep, raapo3aspa (mpeamnonaraempiii Bozpact 80 MiTH. JIeT).

%8 Jlannas cTaThst IPECTABISET OGO COKPAIICHHYIO IIIaBy M3 MOHOrpaduu asTopa «Uro
OTBETHUTH IapBUHHCTY?» (TT.1-2), http://shop.club-neformat.com/11/darvin/ http://shop.club-
neformat.com/11/darvinist-2/ (npum. peo.).

% Huxe s COCpeZI0TOUyCh, B OCHOBHOM, Ha Hambosee Apkux (akTax M CaMbIX MOCIETHUX OT-
KpBITHUAX. 1 TeX, KTO JOMOJHUTEIBHO 3aWHTEPECYETCS] BOIIPOCOM «HCKOIAEMOM OpraHUKW,
PEKOMEHIyI0 TOJApOOHBIE PYCCKOSI3bIYHBIE 0030pbl Ha 3Ty Temy (Jlynueii A.H., 2009a;
20096; 2011).

7 o
0 KieTku KOCTHO# TKaHM.
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CooTBeTCTBYIOIIAs OIIEHKA CTAOMIILHOCTH KOJUTareHa (KOTOPBI BXOUI B YHUC-
JIO HalJICHHBIX OEJIKOB) MOKA3bIBAET, UTO KOJUIATEH MOXKET COXPAHATHCS B TOYKE

3aMmep3aHus He Oosiee 2.7 MIH. JIET; TpHU 100C — ue 6Gomee 180 Thic. JeT; a

npu 200C — e Gonee 15 Thic. €T (Nielsen-Marsh, 2002).

A Bemp KoJutareH (BMECTe ¢ OCTEOKAJIBIIMHOM) — 3TO OJWH M3 HauboJiee cTa-
OWITEHBIX, MPOYHBIX OETKOB. UTO YK TOTJ]a TOBOPUTH O MEHEE CTAOMIIBHBIX OEeNKaX.
Hanpumep, o remoriioonne. Tem He MeHee, (pparMeHTHI 1axke TakuxX (MeHee CTa-
OWIBHBIX) OCJIKOB TOXE OBLIM OOHAPYKEHBI B KOCTSX JMHO3aBPOB MHOT'OMUJUIH-
OHOJIETHETO BO3pacTa (CM. HIKE).

371€ech CleAyeT MOACHUTh, YTO TAKOE «CTAOMIIBHOCTH O€JIKay.

Kak m3BecTHO, MPaKTUYECKHU JTH00as XUMUYECKas PEaKIusi MOXKET UATH KaK B
psIMOM, TaK U B 00paTHOM HampaBlieHUH. J[e10 TOJIBKO B TOM, B KaKyH) CTOPOHY
OyJIeT CMEIeHO paBHOBECHE 3TOM peakiuu (B OMpPEIEIECHHBIX YCIOBUAX) — B CTO-
pOHY €€ MPOJIYKTOB, WM K€ B CTOPOHY MCXOJHBIX pearupyromux Bemects. He-
KOTOpBIE BEIIECTBA JIETKO PEArupyroT MEXIy co0oi ¢ 00pa3oBaHUEM YCTOMYHUBOIO
MPOJIyKTa PEaKIUU, U CKOPOCTh 00paTHOM peakiuu (00paTHOro pacmnaaa MmoaydrB-
IITMXCSI BEMIECTB) MOXKET OBITh UCKITFOUNTEIHLHO HU3KOM. B Takom ciydae, mpoayk-
Thl PEAKIMA MOTYT «XPaHHUTHCSI» UCKIIOUNTEILHO noJyro. J[pyrue BemiecTBa, Ha-
000poOT, ¢ TPYJIOM pearupyroT Ipyr ¢ APYyrom, ooOpasyss HEYCTONYUBHIE COEIH-
HEHUs, KOTOpPbIE CKJIOHHBI OBICTPO pacmagaThCcsi oOpaTHO. B Takmx cimydasx Xwu-
MUYECKHE BeIIeCcTBa TpeOyeTcst OyKBAIBHO «3aCTaBIIAThY) PearupoBaTh APYT C JIPY-
rOM, 3aTpayuBas HeMaJio YHepruu. [IpoayKT peakiuu B 3TOM ciiydae 4acTo ObIBaeT
OTHOCUTEJIHHO HENOJITOBEYHBIM (MJIM AK€ COBCEM HEOJITOBEYHBIM) — OH Oy-
JIET CaMOIIPOM3BOJILHO PACIIaIaThCs CO BPEMEHEM, JIa €IIe U C BBIJICICHUEM JHEp-
THH.

CrnoxHBIE OpTraHUYECKHUE COCIMHCHHMS, TaKue KaK OCITKM U HYKJIEHHOBBIC KHC-
JIOTBI, OTHOCSITCS MMEHHO K TaKUM, «HEKHBIM» XHUMHYECKHUM COCIMHCHHSIM, KO-
TOpbIE OYEHb TPYAHO TMOJYYUTh XUMHUYECKUM crocobom. Hampumep, Genku co-
OuparoTcs (CO3MAr0TCs) B )KUBBIX KJIETKAX C MIPUMEHEHUEM CIIOKHEUIITNX HAHOTEX-
HOJIOTHH B CHIEIIMAIBHBIX HAHOTEXHOJIOTHUYECKUX «I[€XaX» - pudocoMax.

Vike «coOpaHHbIe» O€NKH, B CpeHEM, MPOYHEE, YeM HYKJIECHHOBBIC KUCIIOTHI.
Ho 3a MUJITHOHBI JIET TakWe BEIIECTBA JOJKHBI HEM30€KHO pacmanarbes. [Ipuuem
JUTSL 3TOTO0 HUYErOo HE HAJO JeNaTh crenuaabHo. OOBIYHOE TEIIOBOE JIBMXKCHHE
aTOMOB BHYTPU 3THX MOJIEKYJ (KOTOpPO€ €CTh BCErja MpU CKOJbKO-HUOYIb TIO-
JIO)KUTETFHBIX TeMreparypax) OyaeT NPUBOIUTH K TOMY, YTO B KaKOM-TO MecC-
Te MOJICKYJISIPHOIT LIETIOYKH - BPeMs OT BPEMEHH 00pa3yeTcsi CIIOHTAHHEIH Pa3phIB.

71
benok - 3T0 Cll0)XKHOE OpraHNYecKOoe COeTUHEHNE, UTMHHAS 1IeTI0YKa (HUTh) U3 aMHHOKHCIIOT,
COCTMHEHHBIX MEXIY COOOU MEeNTHIHBIMU CBA3sMU. KpoMe TOTo, pa3Hbie YacTHU TOW IETOYKH
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[lenouka pBeTcs Ha Oosiee KOPOTKUE «OTpe3Km». A morom pBétcs eme. U eme. To
€CTh, 4YeM OOJIbIlIe MPOXOJUT BPEMEHH, TEM KOPOYE CTAHOBSITCS OOPBIBKM OEJIKO-
BbIX MOJIEKYJ. B pesynbTaTe mogo0HOM Jerpaganuu pa3pyliatoTcss TAKUe y4acTKU
Oesika, MO KOTOPBIM 3TOT OE€JIOK pacno3Haércsi (B Ka4eCTBE OCTAaTKOB TOrO WIIU
MHOTO 0eJKa) COOTBETCTBYIOIIMMH METOJAUKAMH U TPHOOPaMHU.

Kpome Toro, B 3aBUCHMOCTH OT IPUPOJBI TOW MM MHOM OPraHUYECKOW MO-
JIEKYJbl, C HEW MPOUCXOIAT U JPYTHME CaMOIPOU3BOJIbHBIE XUMUYECKHUE PEAKIIHH,
TOXE MPUBOASAIINE K XMMUYECKOMY U3MEHEHHUIO UCXOQHOro BelecTBa. 1 B KOHIIE
KOHIIOB, UCXO/IHAsl O€IKOBas LIETI0YKa JerpaupyeT U pacnagaceTcsi HaCTOJIbKO, YTO
y’Ke MPOCTO HE pacro3HaETCs mpubopaMu. ITOT MOMEHT B COOTBETCTBYIOIIMX pa-
00Tax 03BY4YHBACTCS, KaK «Ipee aeTekuum» - «detection limity» (Nielsen-Marsh,
2002).

JlaHHBIE MPOLECCHI OCIOKHSIOTCS JOMOJHUTEIbHBIMH CBSI3SIMU BHYTPH TeX
WJIU UHBIX (KOHKPETHBIX) OPTaHUYECKUX MOJIEKYJI, a TAKXKE JITTMHON UCXOTHBIX MO-
nekyn (pa3Hbix 0enkoB). [ToaTomy onHM OelKU MOTYT OBITH TOpasio Oojee yCTOu-
YUBBI K CIOHTAaHHOMY pacrajy, 4yem apyrue. Hanmpumep, 6e10k OCTEOKaIbIIUH T0-
pasno Ooinee ycroituns, yem Oenok kosutareH (Nielsen-Marsh, 2002). B cBoro oue-
penb, KOJJIareH CUUTAETCS OYEHb YCTOWYUBBIM OEJIKOM IO CPaBHEHHUIO CO MHO-
TUMHU JPYTUMU OeKaMu (Hampumep, MO CPaBHEHUIO C YIOMSHYTHIM BBIIIE TeMOT-
JIOOUHOM).

Hy a nyknennoBbie kucioTsl (JJHK nan PHK) B nenom emie «HexHee) Oenko-
BBIX MOJIEKYJI U PAcHaJaroTCsl CO BPEMEHEM CYIIECTBEHHO ObICTpee OOJIbIIMHCTBA
oenkoB (Smejkal & Schweitzer, 2007).

[ToHsITHO, YTO 3TOT, CAaMOMPOU3BOJBHBIN pacmaa OEIKOBBIX (MM HYKJICHHO-
BBIX) IIETIOYEK MOYKHO 3aMEJIJTUTh, WJIH, HA000POT, YCKOPUTH BO3ACHCTBHUEM HA ITH
BEI[ECTBA KAKUX-TMOO CIeNHabHBIX ycioBuil. Hampumep, moctym Gakrepuit K
ATUM BEIIECTBaM YCKOPSET UX pacmaj MpocTo (GaHTaCTUYECKUM 00pa3oM, TaK Kak
OaKTEepUM MUTAOTCSA TUMHU BEIIECTBAMHU, U PACILCIUIAIOT UX CHEIUaNIbHO, C TO-
MOIIbIO Ype3BbIYaitHO 3P (heKTUBHBIX pepMeHTOB. [loaTomy, ecnu GakTepun «aop-
BaJIMCh» JIO OPTaHUKH, TO T€ OPraHMYECKHE BEUIECTBA, KOTOPhIE CaMHU 10 cebe pac-
najainch Obl TOJAAMH, CTOJETHUSMH WIH JaXKE THICAUCICTHSIMU, MO JCHCTBHUEM
OaKkTepuil MOTYT UCUYE3HYTh BCErO 32 HECKOJIBKO CYTOK.

Ecnu >xe oprannyeckre BeIIecTBa MOMAaaloT B TaKUE YCIOBUS, TNIe OaKTepuu
KUTh HE MOTYT, TO OPTaHUKa CTAHET PacrajaThCs YK€ YUCTO XUMUUECKUM MYyTEM,

MOTYT OBITh JOMOJHHUTEIBHO COCTUHEHBI MEKAY COOOW XMMHUYECKHUMHU CBSI3sMH (MEXKIy amu-
HOKHCIIOTHBIMHM OCTaTKaMH yJIaJEHHBIX JPYT OT Apyra y4yacTKoB OenkoBo# menu). B atom ciy-
yae IMOJIy4aroTcsl pa3HooOpa3Hble NETIIM U CIIHUPaIH, B KOTOPbIE 3aKpy4HUBaeTCsl OEKOBask HUTh.
HyxnenHoBbIE KMCIOTBI — 3TO TOKE CIIOKHBIE OPTaHUYECKHE COCIUHEHUS, UIMHHBIE LEMOYKH

(HuTH), HO 0Opa30BaHHbBIE HE AMUHOKHUCIIOTaMH, a HYKJICOTUAAMH.
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TO €CTh, TOpa3no MeieHHee. J[0CTaTOYHO BCTIOMHHUTH, CKOJIBKO MOKET XPaHUTHCS
OpraHuka B Kakux-HUOY/Ib 3aKPBITBIX KOHCEpPBAX, U Kak ObICTPO ATa OpraHuKa Mmop-
TUTCS U UCYE3AET, €CJIM BCKPHITh KOHCEPBHI U OCTABUTh MX HA MUJIOCTh OaKTEpUH.

Ho naxe eciu 6akTepuil HET, U pacraji OPraHUKK OCYIIECTBIISETCS YUCTO XHU-
MUYECKHM CTIOCOOOM, TO U B 3TOM CIIy4yae ONpENCICHHBIC YCIOBUS MOTYT O4Y€Hb
CHWJIBHO YCKOPSTH, WJIM HAO0OpPOT, 3aMEIATh pacIajl OPTaHMYEeCKUX BEIIECTB.
Hampumep, ecm k 0enkaM UMeeTcs JOCTYI OOBIYHON BOJBI, TO CKOPOCTh MX pac-
majia MHOTOKPATHO BO3PACTET, MMOCKOIBKY TMENTHIHBIC CBSI3U (MEXKITY aMUHOKHCIIO-
TaMu OEJIKOBOM IEMOYKH ) HAUHYT PBATHCS €IIE U 3a CUET TUAPOJIN3a ITUX CBA3CH.
Takum 00pa3oMm, HJEaTbHO BBICYIICHHBIA O€IOK OyAeT COXpaHAThCS Topas3zo
OO0JIbIIIe BpEMEHH, YeM OEJIOK, MOABEPratoIIuiics BO3ACHCTBUIO BIIary.

Tem He MeHee, Jake HACATBHO CYXOW OEJIOK B T'€OJIOTMYECKHX MaciiTadax
BpEMEHHU OTHIOJb HE BEUEeH. BO BCAKOM ciydae, eclid CyJAuTh MO KoJulareHy (Ko-
TOPBIA caMm Mo ceOe ABISETCS BEChbMa MPOYHBIM OEJIKOM) - OH JOJIKEH OecceIHO
pacnagaThCs 3a CYMTAHHBIC ACCATKU THICSY JIET, WU 32 COTHH THICSY, €CITH OKpY-
xaromasi reMrepatypa HeBbicoka (Nielsen-Marsh, 2002). Takoil (rmocTeneHHBIH)
pacrnaji CI0KHOW OpPraHUKW HEM30eKeH BCIEJICTBUE OOBIYHOTO TEIUIOBOTO JBU-
JKEHUSI aTOMOB U Pa3HBIX BAPUAHTOB CaMOIPOU3BOJIBHO MPOTEKAIOIMIUX XUMHUYEC-
KHX pPEaKIui, KOTOpPhIe B KOHEYHOM HMTOTE MPUBOJAT K TOJHOMW JeTrpagaliiy ¥cC-
XOJTHOTO BeIecTBa (BIUIOTh JO €T0 «yXOJa» 3a IMpeaeiibl 0O0OHAPYKEHUS HHCTPY-
MEHTaJIbHBIMH METOJIAMH).

[IpuBeneHHbIE MHOM BBIIIE MpPEETbl BPEMEHU COXpaHEeHHUsl Oeika KoJulareHa

(2.7 mmH. neT npu OOC, 180 TbIC. NIET PN 100C u 15 Toic. NeT npu 2OOC) ObLIHN yC-
TAQHOBJICHBI B CIICLUATBHBIX MCCICIOBAHUSIX HMMEHHO IJISl Clydas MaKCHUMalbHO
OnmaronpuaTHOro coxpanenus gaHHoro Oenka (Nielsen-Marsh, 2002). ITpu mr00b1x
JIpYTruX, MEHee OJaronpusiTHBIX YCIOBHSX, IPEIEIbHOE BPEMsl COXPAaHEHUsI ITOrO
Oenka Oyner emie MeHble. [Ipu 3ToM cam KosareH, Kak s y>ke TOBOpHUJI, CUUTAET-
Csl BECbMa MPOYHBIM OCIIKOM.

Hy a ounenounsle cpoku pacnaga JIHK eme MeHbine, uem y kosiaresa:

npu 209C3a 2500 net; mpu 100C 3a 17500 net u npu 00C 3a 125000 net (Nielsen-
Marsh, 2002).

B npyroii, 6onee nmo3aHel padbote, ckopocTh nosiHoro pacnaaa JAHK (1o coc-
TOSIHUSI OJTUHOYHBIX HYKJICOTHJIOB) MOJIy4YHUIach CIICIYIOLLIEH:

npu 250C 3a 220001er; npu 150C 3a 131000 ner; npu 50C 3a 882000 net
(Allentoft et al., 2012).

Ecnu e He noxuaarbes nonHoro pacnazga nenouku JJHK (mo coctosaus oau-
HOYHBIX HYKJIEOTHIOB), TOTJAa, COTJIaCHO pe3ynbraraMm pabotsl (Allentoft et al.,

2012), npu 250C cpensss anuHa «uenodek» JIHK yxe wepes 10 Teicsy net cocra-
151



BUT BCETO 2 HYyKJIeoTHaa. TO €CTh MOXKHO CKa3aTh, YTO MPH TAKOW TeMIIepaType

JIHK 3a 10 Tbicsiu neT OyAeT paspyllieHa NPaKTHYECKH MOIHOCThIo. [lpum 150C
cpenusst ;ymHa «uemnodek» JIHK gepes 10.000 net 6ynet coctaBnsaTe Bcero 13map

HYKJICOTUIOB (UTO YK€ KpaitHe Maiio). U gaxe nipu 50C - CpEeOHsIsl JJIMHA LIETOYEK
gepe3 10.000 ner cocraBut Tospko 88 map mHykineotunoB (Allentoft et al., 2012).
[TonsiTHO, uTO Takumu Temnamu JJHK HuKak He MOKET COXpaHITHCS MHOTHE MUJI-

72
JIMOHBI JICT IIPU IIOJIOKHUTCIIBHBIX TCMIICPpATYypaAX .

Wrak, npu 100C mmmur COXpaHeHMs KoJutareHa cocrasisieT 180 TeIC. J€T, 4TO
npuMepHO B 440 pa3 MeHbIIIEe PEANOIaracMoro Bo3pacra KOCTH Iaipo3aBpa, B KO-
TOpOM ObLT OOHAPYKEH 3TOT KoJulareH. A mpu 0oJiee BICOKHX TeMIepaTypax pas-
HUIIA CTAHOBUTCS eIle OOoJIbIIIe.

JlaBaiiTe monpoOyeM HarJisaIHO NMPEJACTaBUTh, C YEM Mbl UMEEM JIEJIO B CIydae
YCTaHOBJICHHBIX (PAKTOB COXPAHHOCTH OPTaHUKHU B KOCTAX JUHO3aBPOB.

CuuTaercs, 4TO JUHO3ABPHI KUJIH B TEIUIOM KJIMMare (KaKk MUHUMYM, CyOTpO-
MIUYECKOM, €CJIM HE B TpornuyeckoM). [losmydaercs, 4To BO BpeMeHa «JIMHO3aBPOB
Mbpu IlIBeiitiep», B MonTane ObL1, KAK MUHUMYM, CYyOTPONTMYECKUHN KIIUMAT.

HarnsgHoit mozaenbio 311ech sBisieTcss MeKkcHka - KIuMar OT YMEPEHHOTo (B
TOpPHBIX palloHax) 0 CyOTPONMYECKOr0 M TPONMMUYECKOro. B ceBepHbIX wyacTsiIx
Mexkcuku cpefHeronoBasi Temreparypa Haxomutcs B mpeaenax ot 20 mgo 24 rpa-
nycOB. B IOXKHBIX 4"acTAXx MEKCHMKM CpPEeIHEroI0Bas TEMIIEpAaTypa HAaXOAUTCSA B
npenenax ot 24 mo 28 rpagycoB. Temmneparypa 3emiu (B HEHTPAIBHOM CJIO€) TaM
TOXKE COOTBETCTBYIOIIAS.

["anpozaBp Mbopu llIBeiiniep nmeer npeanonaraemeiii Bo3pact 80 miH. Jer, a
paHee UCCIeI0BaHHbIN TUPaHHO3aBp - 65 muH. neT. [lomydaercs, uro B MoHTaHe B
nepuot oT 80 MITH. JIeT A0 65 MJIH. JieT ObUT KIMMAaT, COOTBETCTBYIONIHM, O Kpaii-
HEW Mepe, KIIMMaTy CEBEPHBIX PErMOHOB MEKCUKH, ¢ roAoBOi Temmnepatypou 20-

240C.
B takux YCIOBHAX, COTJTIACHO IIPUBCACHHBIM BBIIIC ITPHUMCPHBIM OIICHKAM, KOJI-
Jlarcd ragposaBpa HC CMOI' OBI COXPaHUTHCA JaXE OO0 MOMCHTA POXIACHUA THUPAH-

2 Cxopocts nerpamanmu JIHK B paborte (Allentoft et al., 2012), xaxxercs, moaydnsiach HIXE,
gyem B padote (Nielsen-Marsh, 2002). B atux aByx paboTax HCIONB30BAINCH Pa3HbIE METOAUKH.
Omenka ckopoctu aerpaganuu JTHK B pabdore (Nielsen-Marsh, 2002) ocHoBbIBajach Ha COOT-
BETCTBYIONINX XUMHUYECKUX dKCIepruMeHTax. A B uccnenoBanuu (Allentoft et al., 2012) onenka
MPOBOJMIIACH ITYTEM CPaBHUTENBHOTO aHanu3a coxpanHoctu JJHK B mckomaeMbIx KOCTSIX, BO3-
pacT KOTOPBIX, B CBOIO OYepe/ib, U3MEPsIICS pajuoyriaepoaHbiM MeTogoM. OqHako B J1000M
ciaydae (o maHHbIM o0eux pabdot), JJHK He mMoixkeT COXpaHATHCS MHOTHE MUJUTHOHBI JIET (TipH
CKOJIBKO-HUOY/Ib TIOJIOKUTENBHBIX TEMIIEPATYPaXx).

"® Ha onpeie/leHHOI TTyOHHe, B TAK HA3BIBACMOM HELMpaibHOM Clloe, TEMIIEPaTypa 3eMITH Tie-
pecrtaeT KosiebaThbcs B 3aBUCUMOCTH OT BPEMEH I'0/1a M CTAHOBUTCS IIOCTOSSHHO PABHOM cpeHe-

rOJI0OBOM TEMIEpaType ITOH MECTHOCTH.
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Ho3aBpa. 60 Mexay 3TUMH COOBITHSIMU MPEANOIOKUTENILHO HAaX0AUTCs 15 MITH.
JIET BpEMEHH, a Mpe/elibHasl OlleHKa COXpaHeHMs kojuiareHa npu 20 rpagycax —
Bcero 15 Teicsy jeT. Sl yk He rOBOPIO O BPEMEHM COXPAaHEHHs 3TOro KoJulareHa
npu 24 rpagycax Wid Mpu BO3MOXHBIX 28 rpajycax TPOMMUYECKOro Kinumara.

[Tonyuaercs (maxe npu 20 rpamycax), 4TO BECh KOJUIAr€H rajpo3aBpa J10HKEH
ObUT pacmacTbCs yKe O MOMEHTa pOoXAeHHsI TupaHHo3aspa... 1000 pa3z moapsi.
Haxke ecnu mpodeccrnoHalbHbIE UCCIIEI0BATEIN ITOTO0 BOMPOCA MPOMAaXHYIIUCH C
OLIEHKaMM XMMHUYECKOH Jierpajainuu kojuiareHa B 2-10 pa3, To Bc€ paBHO mosyda-
€TCs, UYTO K MOMEHTY POXKJIEHUS 0OCY>KIaeMOT0 HaMU TUPaHHO3aBpa BECh KOJIa-
T'€H TaJIpo3aBpa JOJKEH ObLI MOTHOCTHIO pa3pymuThes yxe 500-100 pa3 moapsia!

Ho u 310 emie He Bce. [lo cymiecTByrommm npeacTaBaeHus M, Ha HbIHE apKTU-
YECKOM KaHAJICKOM OCTpOBe AKcelnb-Xeloepr (3T0 JaeKO 3a MOISIPHBIM KPYTOM)
npumepHo 40-50 MiTH. JIeT Ha3aja CyIIECTBOBaJ, KaK MHUHHUMYM, CYOTPOIIMYECKUAN
kiuMat. TaM menectenu cyoTponuyeckue jieca, ¥ B 00JI0Tax IMIECKaIUCh CyOTpo-
nu4eckue kuBoTHeIE. Ho ecnu cyOTponmueckuid KIIMMaT B TO BpeMsl CYIIIECTBOBAII
yxke B 1000 kM OT CEeBEpHOTO IMOJIIOCA, TO YTO K€ TOTAa B 3TO BpEMsl TBOPHIOCH B
Mounrane?! ['ne npeanonaoXuTenbHO BOT yxke 15 MIIH. JIeT MOKOWIHMCh B 3eMile
KOCTH 00CYK/1aeéMOT0 THUpaHHO3aBpa... U 30 MJIH. JIET - KOCTH 00CYX/1aeMOro raj-
po3zaspa! Ilo unee, ecnum 40-50 MiH. JIeT Ha3aa JANEKO 32 CEBEPHBIM NOJISIPHBIM
KPYroMm ObUT CyOTpONMYECKH KIMMAT, TOTJa B PErHOHE, KOTOPBIA MOTOM HAa30BYT
mratoM MoHTaHa, B 3TO BpeMsl BOOOIIE TOJKHA Oblia OBITH Tponmuyeckas «Oa-
msoy. ™

Tem He MeHee, KOJJIar€H B KOCTSX O3BYUYEHHBIX HBOTHBIX KaKUM-TO YIH-
BUTEJIBHBIM 00pa3oM CyMeJl COXpaHMTbCs BCE 3T0 Bpems. M naxke mpocyiectBo-
Bath (mocie 3toro) emie 50 muH. net (!), BIUIOTH 10 HacTosmero BpeMenu. Cremy-
€T OTMETHUTb, YTO U B HacTosIIIee BpeMs mTaT MoHTaHa — 3TO TOXE JaJeKo He AH-
tapktuaa. CpemneromoBasi TemmepaTrypa B MoHTaHne ceifuac mpumepHo 9 rpa-
JyCOB, UTO 00ECMEYNBAECT MAKCUMAIILHOE BPEMsI COXPaHHOCTH KoJUIareHa mpumMep-
HO 200-250 (?) ThICSY NET.

B oOmiem, korna HauumHaellb MNBITaThCA MOAPOOHO MPEACTaBUTH cede Bce
7Tn«80.000.000 neT», COXpaHHOCTh OPTaHUKH HA MPOTSIKEHUU TAKMX TMTAHTCKUX
IPOMEXYTKOB BpEMEHH HaYMHAET Ka3aThCsl BOOOIIE HEBEPOSTHOM.

Wtak, coxpaHHOCTh ()parMEHTOB KOJJIareHa B KOcTAxX 80-MJIH. JIETHEro raapo-
3aBpa WM 65-MIJIH. JIETHETO TUPAHHO3aBpa — ATO HEUYTO 3ampeeibHOE B paMKax
BCEX CETOJIHS M3BECTHBIX MpecTaBieHni. [IOHATHO, YTO BOSHUKAET MBICIb, a Mpa-
BUJILHO JIU MBI BOOOIIIE OIEHUBAEM BO3PACT KOCTEH TUHO3aBPOB. MOXKET OBITh, NX

74 o
B mo6om cJIy4dac, KiimMaTr TaM ObLII HUKAK HE MEHEE YeM Cy6Tp0HI/I‘{eCKI/II/I, IOTOMY 4YTO TaM

HE MOIJIO OBITh X0JI0[IHee, YEM JJAJIEKO 3a MOJIIPHBIM KPYTOM B TO K€ CAMO€ BpeMsl.
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MCTUHHBIA BO3pACT, KAK MUHUMYM, Ha JIBa MOPSAKAa MEHBIIE, YEM MIPUHSITO TyMaTh
ceiiuac?
TeM Gosiee uTo Takue (akThl ceiyac MPOI0HKAIOT OBICTPO HAKAILIIUBAThCS.
[TponomxkaeM nepedeHp GakToB, HE YKIAABIBAIOIIUXCS B PAMKH (T€0JI0THYECKH
JUTUTENBHOTO) HENPEPbIBHO20 MEOPEHUSL.

2. OGHapyXeHHEe OCTATKOB KOJIJIareHa eIle M B KOCTSIX MO3a3aBpa C MPeIro-
naraembiM Bo3zpactoM 70 mutH. stet (Lindgren et al., 2011). To ects, 3TO emie oxHa
JPEBHSISI PENITIIINSA, B KOCTSAX KOTOPOH OOHapyXeH COOCTBEHHBIN (COXpaHWBIIUIA-
cs1) KoJutareH 3a nocieanue 10 jer.

WHuTepecHo, 9To aBTOPHI pabOThI, OOHAPYKHUBIIIME B KOCTH MO3a3aBpa OCTATKU
Oenka KoJulareHa, 3a4eM-TO PEIIMIA TPOBECTH €IIIe M PATUOYTICPOTHBIN aHATH3
3TOU KOCTH... M «110 upoHUMU cyap0bD» paguoyriiepoIHbI aHAN3 KOCTH MO3a3aB-
pa mokasan Bospact 24600 ner (Lindgren et al., 2011).”

ABTOpPBI UCCIICIOBAHMS TIPEATIONOKIIN, YTO TaKOW BO3PACT MOT IOTYYUTHCS
u3-3a 0oJsiee MO3HUX OaKTepUATIBHBIX 3arpsi3HEHUH, KOTOPHIE MOTJIM «OMOJIOJUTHY
pe3yibTaT paaruoyriIepOHOrO aHaIu3a. XOTS OJHOBPEMEHHO OTMETHIIM, YTO HU-
KaKUX XUMUYECKUX TPU3HAKOB OaKTEpUATHLHOTO (MM T'pUOKOBOIO) 3arps3HEHUs
Haiijieno He Obuio (Lindgren et al., 2011).

3. B 2013 roay Msrkue TKaHH, aHAJOTUYHBIE TEM, KOTOPbIE ObUIA OTKPBITHI
Mbpu IlIBeiinep B KOCTAX THpPAHHO3aBpa, ObUIM HE3aBUCUMO OTKPBITHI B OC-
TaHKax €Ile OJHOro AWHO3aBpa — B Tpuieparonce (Triceratops horridus). Dtu
MSTKHE TKaHU ObUIM MOJTYYeHbl U3 HAATJIa3HUYHOI'O pora Tpuleparorca 1 He Io-
Ka3bIBaJIM HUKAKUX MPU3HAKOB MuHepanu3anuu (Armitage & Anderson, 2013).

To ecTb, 3TO ele OIMH BUJI JUHO3aBPa C COXPAHUBUIMMUCS MATKHUMH TKaHSAMU.

4. Co Bpemenu onyonukoBanust Mapu [1IBeitriep €€ nepBbIX OLIESTOMIISIOMIMNX
PE3yNbTATOB, POILIO YKE JTOBOJBHO MHOTO BpeMeHHU. M BOT HEeJlaBHO BBINIIA HO-
Bas cratbsa (Schweitzer et al., 2013), B kotopoit Mapu IlIBeiiniep cHoBa nmoTpsicia
MUp elie 0oJiee MUKAHTHBIMU MOAPOOHOCTSIMH, 0OHAPYKEHHBIMU B KOCTSIX TEX K€
JTMHO3aBpOB. B HOBOI paboTe aBTOPHI OOHAPYKWIH B KOCTAX JHUHO3aBPOB YK€ HE

"> TlockoIbKY MepHo MOMypachaa H30Tona yriaepoaa ~*C OTHOCHTETbHO HeBemnK (0koo 5700
JIET), U3MEPATH C MOMOIUIBI0 PAJAUOYTIIEPOIHOTO METOJIa MOKHO BO3PACT TOJBKO TAKUX OOBEK-
TOB, KOTOpbIe 00Pa30BaINCh CPABHUTEIBHO HEAABHO (puMepHO A0 60 Thicsd JieT). Bo3mMoxHO,
aBTOpbI O3BYUEHHOM pabOThl MPUMEHUIN DPATUOYTIIEPOJHBIA aHATN3 K «MHOTOMHUJUIMOHOJIET-
Hel» KOCTH MO3a3aBpa JJisi TOr0, 4TOOBI ITOKa3aTh, YTO H30TONA yriepoaa - C TaM yxKe IpaKTH-
YECKU HE OCTaJIOCh, U CJIEIOBATENIbHO, OPraHUKa B KOCTSIX M03a3aBpa JAEUCTBUTEIBHO JPEBHSIS.
Ho HeoxnpaHHO MONYYMIIOCH TO, YTO MOJIYYHJIOCH - PAJHMOYIVIEPOJA OKa3aJloCh JOCTATOYHO

MHOTO TS TOTO, YTOOBI 1aTh Bo3pact 24600 merT.
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TOJIBKO KOJIJIAT€H, HO €IIe W IMEJIbIN PsI APYTuX OSIKOB, KOTOPBIE O CUX MO Ha-
XOJATCA B 00pa30BaHUsAX, OUEHb IMOX0KUX Ha OPUTHMHANIbHBIE KIIETKH KOCTH. boiee
TOT0, KakeTcs, ObUIM OOHApY’>KEHBbI HE TOJbKO Oenku. [IpuBOXKy pestome crarbu
(Schweitzer et al., 2013):

Omxpvimue MASKUX, RPO3PAUHBIX MUKPOCMPYKIMYP KOCMU OUHO03A8pad, MOpgho-
Jlo2u4ecKy cosnaoanwux ¢ ocmeoyumamu, 6vii0 npomugopeuusvim. Muvl npeono-
Jlazaem, 4mo eciu 3mu CmpyKmypul - HACMOSAWUe 0CMeoyumsl, mo OHU OOAHCHbL
umMemsb MONEKVIAPHble CBOUCMSEa, odwue ¢ cospemenHvimMu ocmeoyumamu. Mol
npedocmasisaem UMMYHOI02u4eKue U Macc-cneKmpomempuieckue OanHHvle 8 noJjib-
3y coxpaueHus 0enKo8, 8X00AuWUX 8 COCMA8 COBPEMEHHbIX OCMEeoYyumos (aKmuH,
myoynun, gocgham-pe2yrupyrowas HeumpaivHas s3Hoonenmuoasa, 2ucmon H4) ¢
ocmeoyumax, U3ene4eHHbx Uz 08yX OUH03a8pPO8.

bonee mozo, anmumena x /{HK nokasvigaiom nokaivHoe ceA3vi8anue ¢ dmumu
CMPYKMypamu, KOmopuvle maxdice 0aiom NoOJONCUMENTbHYIO PeaKyuro ¢ Kpacume-
asamu, unmepkanupyrowumu 6 JJIHK (nponuouym iioouo u DAPI). Kaxcooe anmu-
Meno CEA3bI8AeMCsl C KIemKAMU OUH03a8Pa NOOOOHO COBPEMEHHBIM KIeMKAM.

Omu danHvle A8NAI0MCS NEPEbIM NOOMBEPIHCOEHUEM COXPAHHOCMU MHO2UX DeJl-
KO8 U Nped0Cmassitom MHo2Ue CGUOemelbCmaed 8 NoJib3y HAIU4Us Mamepuand, no-
0obnozo JIHK 6 ounozaspax, noomeepaicoas mo, umo 3mu CmpyKmypwl ObLiu Koe-
0a-mo 4acmvlo HCUBbIX Hcugommuvix. Mvl npednazaem mexanusmvl COXpaHHOCMU
KIIemMOoK U 8X00AUUX 8 UX COCMAB MOJIEKYN U 00CYHcOaem 8b1800bl OJisl KIeMOUHOU
ouono2uu OUHO3AB8pPO8.

HTak, B KOCTSAX JABYX JUHO3aBPOB OOHAPYKEH YK€ HE TOJIBKO KOJIJIareH W Te-
MOTJIOOHH, HO €IIle ¥ ()parMeHTHI:

1). AkTuHa.

2). TyOynuHa.

3). ®ocar-perynupyromieit HEUTPaITBHOMN YHAONICTITHIA3BI.

4). T'ucrona H4.

5). bonee Toro, ucciaenoBareny yBepeHsbl, YTO OOHAPYKHUIIM HEUYTO, TOX0XKEE HA
JHK (1): «...namuue mamepuana, nooooroeo /[HK». A senp JJHK «nexnee» 6en-
KOB U JIOJDKHO PacrajaThes 3a 00J1ee KOPOTKHE CPOKH.

6). U nakoHer, cieayeT 03BYYHTh €IIe OJJHO MHTPUTYIOIIEe 00CTOATEILCTBO.
Jleno B TOM, 94TO 0OCYyKIaeMble KOCTH (TUpaHHO3aBpa) eIle He J0 KOHIla MUHEepa-
JU30BaHbl. A UMEHHO, B 3THX KOCTSAX JI0 CHUX IOP COACPKUTCS OPUTHHATBHBIN
(npuwxu3HeHHbI) (ocdar KanbliMs, ellle He 3aMEIICHHbIH OCHOBHOM (BMella-
rotiet) mopoaoit (Haitmapk, 2007).

UT0 ¥ TOBOPUTH, MPSIMO-TAKH Uyieca B PEIIeTe.
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5. Haxkowner, erie oQHO HeIaBHEE MCCIEAOBAHHE, BO3MOXKHO, TIOOUIIO BCE pe-
KOPJIbl COXPAaHHOCTH OCTaTKOB OeNkoBBIX BOJIOKOH (Reisz et al., 2013). [{utaTa u3
Hay4HO-TIOMyJIsipHOM 3aMeTkH B Science Daily (2013) ¢ koMmMeHTapueM OAHOTO U3
ABTOPOB OPUTHHATBHOM PaGOTHI: °

...Ucnonv3ys mouno nayenennyo UH@GpPAKpPAaAcHy0 CHEKmMpOCKONUIO, OHU NPO-
8elU XUMUYECKUL aHANU3 KOCmell OUH03aspa U 0OHAPYICUIU 00KA3amelbCcmea mo-
20, ymo, no cuosam Reisz, mooxcem 66imv KONNA2EHOBLIMU BOOKHAMU.

Ecnmm 3T0 AeiicTBUTEIRHO OpUTHHAIBHBIC BOJIOKHA KOJUTareHa (a He UX O4YeHb
yIA4HO MOJYYUBIINECS OKAMEHEBIIUE «CIETKN»), TOTAa PEKOP]l COXPAHEHUSI KOJI-
JIAaT€HOBBIX BOJIOKOH yajuHseTca cpady Ha 110 muH. ner. [lotomy 4To BO3pact
ATOW HOBOU Haxoaku Ooiiee 190 muH. neT!

6. U yxe «moJ caMblii 3aHaBec» (KOTrja 3Ta KHUTa YK€ TOTOBUJIACH K TIeYaTH),
BBIIIUIA MOCTEIHSAS CTaThs Ha ATy Temy (Bertazzo et al., 2015). B aToit padote uc-
CJIeIOBATENM B3SUIU § CIIy4yallHO BRIOpAHHBIX KOCTEH pa3HBIX TWHO3aBPOB, HAMICH-
HBIX B pa3HbIX MecTax. U B 6 u3 Hux (!) 0OHapyXMJIU COXPAaHUBIIIYIOCS OPTaHUKY.
Ota opraHuka B JJaHHOM CJydae OKa3alach (CKOpee BCEro) OCTaTKaMU 3PUTPO-
IIUTOB, a TakXke (CHOBa) parmMeHTamm Oeika koyiareHa (Bertazzo et al., 2015).

Ecnau nmogoOHast «CTaTUCTHUKA» HAXOJOK CIpaBeAJiMBa U JUIsl JPYTUX CIy4daes,
TO TOJy4aeTcs, YTO OCTATKH OPraHUKUA MOTYT ObITh OOHapy»eHbl B /5% mnpakTu-
YEeCKH JIFOOBIX KOCTEH TMHO3aBpOB!

7. He MeHee moka3aTebHbIM SBISETCS U TO, YTO YyACCHBIM 00pPa3oM COXpaHsi-
IOTCSl OTHIOJIb HE TOJIBKO O€JIKHU B KOCTSIX AMHO3aBPOB.

Hampumep, oHu U3 caMbIX MEPBBIX PabOT, B KOTOPBIX YAAIOCh OOHAPYXKHUTh
HCKOIIAaeMYyI0 OpPraHMKy MHOTOMMJITMOHOJIETHETO BO3pacTa, ObUIM TOCBSIICHBI
COBCEM HE OpraHUKE B KOCTSAX JIMHO3aBPOB. B 01HON U3 3THX paboT ObLIM Haiize-
HBI TJIMKONIPOTEHHBI B PAKOBHHE HCKOMIAEMOTO MOJUTIOCKA C TIPEIoIaraeMbIM BO3-
pactom 80 MIIH. JIeT, TpUYEM HaIEHHBIC TJIMKOIPOTEHHOBBIC IEMOYKH WMEIH
Brievatisrontyro JuHy (Weiner et al., 1976). B apyroii padote Ob110 HCClIeI0BaHO
(B TOM 4HCIie, UMMYHOJOTHYECKUM METOJIOM) COJIEPKUMOE PaCTBOPUMBIX (hpak-
1K, BBIICICHHBIX M3 PAKOBHH OCIEMHHTOB' = MEIOBOrO IEPUOMA, H MOTYUYCH BbI-
BOJ, UTO: « Opucunanvuvie mamepuaivl Oe1eMHUMO8 NPOULIY Ul He3HaAYumelb-
Hble usmenenus 6 xooe ouazenesay (Westbroek et al., 1979).

7 http://www.sciencedaily.com/releases/2013/04/130410131216.htm
" BeTeMHUTEHI - BBIMEPIIIAsi IPyIia FOJI0BOHOIUX MOJIIIOCKOB.
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8. KpaitHe nokaszaTeneH 3HAMEHUTBIM «HMCKOMAEMBI JIEC» OCTpoBa AKCEIb-
Xeibepr ¢ npennonaraeMbiM Bo3pactoM npuMmepHo 40-50 muH. neT. B yauBuTeb-
HO XOPOIIIEM COCTOSTHUU 3/IeCh COXPAHWJIKChH €Ille He OKaMeHeBIre (10 cux mnop!)
IIHY, IUAIIKA U JaXKe XBOS W JINCTBA JiepeBbeB. JIpeBecuHa a0 cux nop ropur. 13
He€ OblTa BhIIEcHA mesutroio3a (Jahren & Sternberg, 2002).

Mgl 3HaeM, 4TO Ha 3emiie eXEroAHO o0pa3yeTcs KOJOCCaIbHOE KOJIMYECTBO
npeBecussbl. [1o caMbiM MPUOTU3UTEIBHBIM OIIEHKAM — OKOJIO 2 MJIPA. TOHH B TOJ.
COOTBETCTBEHHO, 2 TpPJH. TOHH 3a THICAYY JIET, WJIN 2 KBAaJPUJUIMOHA TOHH 3a 1
MUJUTHOH JIET.

B cBsi3u ¢ 3TUM Bo3HUKaeT Borpoc. Eciu gpeBecuHa crnocobHa Tak XOpOIIOo
COXpaHSAThCA BO BpPEeMEHH (XOTs Obl MHOTrJAa), 4TO MHIMHU S0-MHILTHOHOJIETHETO
BO3pacTa MOXHO JI0 CHUX IOp TOMHUTH MEUKY... TO IOYEMY MbI HE HaOIIOJAEM B Ha-
el 3emie (Ha riyOMHE OT HECKOJBKMX METPOB M HUXKE) HUKAKUX CKJIAI0OB OT-
MepIel ApeBecuHbl Bo3pacToMm 1-2-3-4-5-6-7-8-9-10-11... (1 Tak manee) MHILIH-
OHOB JIET? A 3a0[HO €Ill€ W IIMIIKHA, XBOIO U JINCThS PACTEHUU BO3PACTOM OT 1
MJIH. JieT 10 50 MHUIUTHOHOB?

B peanbHOCTH (110 paKTy), U3 BCEX ITUX KBAJPUIJIMOHOB TOHH JPEBECHUHBI, 00-
pa3oBaBLICCS 3a MOCIEIHNE MIIJIMOHBI JIET, ObLIIN HalICHBI:

1. JlecATKM ThICSY (WJIM COTHHU THICSIY) CTBOJIOB JICPEBHEB, COXPAHUBIIHMECS B
TE€YEHUE NOCIEIHUX ThICAY JieT. Kak nmpaBuiio, 310 AepeBbs TaKUX BUJIOB, APEBECH-
Ha KOTOPBIX OTIMYAETCS MPOYHOCTHIO U YCTOMYMBOCTHIO K rHUeHHIO. Hanmpumep,
ny0 (B TOM 4mMciie, 3HAMEHUTBIN «MOpPEHBIN 1y0»), OONOTHBIE KHIAPUCHI, COCHBI U
Ap.

2. Hagepnoe, Toicsiun (?) CTBOJIOB J€pPEBHEB, COXPAHUBIIHMECS C BPEMEH
ot 10 1040 TeicsY JIeT B pasHbIX perroHax 3emun (cM. Hampumep: Stahle et al.,
2012; Palmer et al., 2006; Eronen et al., 2002; Leuschner et al., 2002; Stambaugh
& Guyette, 2009).

3. CoTHM CTBONIOB (MJIM TIHEHW) JEpPEeBhEB, CYMEBIIUX COXPAHUTBCA B Te-
YEHUE MHOTHUX JIECATKOB ThicsAY JieT (0osee 50 Toic. sier). Ilo oleHkaM HEKOTOPBIX

CIEUHUAIIMCTOB, TAKUE HAXOJIKU MOTYT octurath Bo3pacta 125.000 — 135.000 ner
(Stahle et al., 2012)®,

"8 Cronb GONBIINE ONEHKH, KAK TIPABHIIO, OBUTH CACIAHBI HA OCHOBAHWH KOCBEHHBIX IaHHBIX. C
TIOMOIIBIO MTPUMEPHO TaKUX PACCYKICHUH - pa3 B 3TOM pallOHE KOTa-TO POCIIO AEPEBO, TO 3HA-
YHUT, 3TO OBLIO eIlle 10 TAKOT0-TO MEPUOa OJICACHEHUS (UK, HAITPUMED, IO COOTBETCTBYIOIETO
U3MEHEHHsI OEpErOBOM JTMHUU MOPs1). A TIOCKOJIBKY CUMTAETCS, YTO (TaKOW-TO) JICTHUKOBBIH I1e-
puoa (WM Takoe-TO M3MEHEHHE OeperoBOi JMHHM) MPOU3O0LUIA CTO THICAY JIET Ha3all, TO 3HA-
YUT, 3TOMY JIEPEBY JAOJKHO ObITH OoJiee CTa ThHICAY JIeT. MIHTEpECHO, YTO paauoyTrIIepOIHBINA
aHaJIM3 HEKOTOPBIX U3 TAKUX «HMCKOMAEMbIX MEHHKOBY», TEM HE MEHEe, MOKa3al BCEro MPUMEPHO
12.000 ner (Stahle et al., 2012). B To xe Bpemsi, pauoyriepoIHblil aHATU3 IPYTUX UCKOMAEMbIX
CTBOJIOB W IHEH mokasbiBas Bo3pact 6osee 50.000 et (Stahle et al., 2012).
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A BOT janblle yke HAET OrPOMHBIA BPEMEHHON OTpPHIB (HEMOHATHOW MpH-
poabl). Crenyroiuye HaX0KH pe3KO BHIOMBAIOTCS U3 03BYYEHHOTO psijia:

1) lllectHanuath KpyMHBIX U OOJIbIIIEH YACTHIO €lIe HE OKaMEHEBIIUX MHEM 00-
JIOTHBIX KHUIApHCOB, HEAAaBHO HaJIEHHbIX B BeHrpuu c mnpeamnoiaraeMbiM BO3-
pactoM 8 muyutoHoB JieT (Stahle et al., 2012) (Puc. 1).

2) U coBcem pe3ko (BooOIIe 13 psija BOH) BELICIAIOTCS OCTATKH 0oJiee cTa He
OKaMEHEBIIINX JIEPEBHEB (TUTFOC MIUIITKUA C XBOEH) ocTpoBa AKcenb-Xeibepr Bo3-
pactom 40-50 munmnonos siet (Stahle et al., 2012; Jahren & Sternberg, 2002) (Puc.
2).

Pucynok 1. HeokameHneBme nHu OOJIOTHBIX KUMIAPUCOB U3 BeHrpuu ¢ mocry-
JUPYEMBIM BO3pacTOM § MUJUIMOHOB JIET. https://goo.gl/5py84V

Pucynok 2. VMckomaemble OCTaTKH JEPEBHEB Ha OCTpOBE AKcelb-Xeubepr c

noctyaupyeMbiM Bo3pactoM 40-50 muH. nmer. MIHTepecHO, YTO MHOTHE ITHU Ha-
XOJSTCSL PSIMO Ha MOBEPXHOCTU 3eMIIH. JlpeBecHHa 0 CHX MOp MATKas, MOXET
ropeth U cofepxut memnono3y (Jahren & Sternberg, 2002). B mpaBoMm BepxHeM
YIIIy — COXpaHUBIIasICs XBOs. https://goo.gl/QnMXO0t
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Wtak, maBaiiTe eme pas moayMaeM - €l JpeBecHa CIIOCOOHA COXPaHSATHCS B
teueHue 50 MIIH. JieT (XOTs Obl MHOTA), TO TTOYeMY TOTJla Mbl HE HaXOAUM JIipe-
BECHHY IMOBCIOJIY - MOJI 3eMJIeH, B OoyioTax wiau moja Bojgoi? Beaw 3a 50 muH. net

Ha 3emiie JIOJDKHO ObUIO 00pa3oBaThCS MPUMEPHO 1017 toun IpEeBECUHBI (CTO
KBaJIpWJIJTMOHOB TOHH). OCOOEHHO ATOT BOIPOC aKTyaJIeH JUIsl HOCIEAHUX ThICSY U
JIECSITKOB THICSAY JIET — IMOYEMY K€ BCS 3€MJIsI HE HAUMHEHA OECKOHEUYHBIMU CKJIa-
JlaMH JIPEBECUHBI BO3PACTOM IOCIIETHUE THICSIYM M JECATKH ThIcAY JeT? Bmecto
ATOr0 Ha BCIO IJIAHETY M3BECTHO BCETO HECKOJBKO THICAY HAXOJOK APEBECHBIX
CTBOJIOB, THEH U KOPHEHN BO3PACTOM JECATKH THICSY JIET (M COBCEM MaJIO C MPE.I-
MoJiaraéMbIM BO3pacToM 00Jiee CTa ThICSY JIET).

8. OOHapyKUBAIOTCS UCKOMAEMbIE aMUHOKHUCIIOTHI U JAPYTHe CPAaBHUTEILHO
MIPOCTHIE OPraHUYECKUE BEIIECTBA, BCE €Ie COXPAHSIONIMEcs Ha MECTe pacraja
MSTKUX TKaHEil B OKAMEHEBIINX OCTAHKAX OrPOMHOTO BO3pacTa’ .

Hamnpumep, aMUHOKUCIOTHI B OKAMEHENION 1IKype 31MoHTo3aBpa (Manning
et al., 2009)80. WNnu amupl, HaliJIGHHBIE B KOKE UCKOTIAEMOM SIIIIEPUIIBI BO3PACTOM
50 MuIH. JIeT, BEpOsATHO, ClIebl paciana Oenka kepatuna (Edwards et al., 2011).

OO6nHapyxuBaeTcsa U Apyras UHTepecHas opranuka. Hampumep, Bechma Brie-
YaTIIAIOT IPEBOCXOAHO COXPAHUBIIHUECS OPTraHUYECKUE «UEPHUIIA», KOTOPhIE ObLIN
oOHapy>KeHbI Cpa3y B JIByX HaWJIEHHBIX MCKOMAEMBbIX YEPHUIBHBIX Kejle3aX, KOT-
Ja-TO TPUHAJICKABIIUX TOJIOBOHOTUM MOJUITIOCKAM C MPENojiaraéMbiM  BO3-
pactom Oonee 160 mun. et (Glass et al., 2012). ITpoBeneHHbIN aHaIU3 MOKa3al,
YTO COJEPKMMOE 3TUX UYEPHIJIBHBIX MEIIKOB COCTOUT W3 TPaHyJ OKpyTioi dop-
MBI, KOTOpBIE TI0 (hOpMe U pa3Mepy MOX0XKH Ha TaKHe YK€ TPaHyJIbl B YSPHUIBHON
JKeJe3e COBpeMeHHOM kapakaTuibl (Sepia officinalis). A cam oprannveckuii mwr-
MEHT 3THX YCPHHJI, B U300MIMH COXPAHUBIIUHUCS 10 CUX TOP... ITpaBmiIbHO (!) To-
K€ OKA3aJICSd OYCHb CXOAHBIM C TAaKHM K€ MUTMEHTOM COBPEMEHHOM KapaKaTHUIIbI
(Glass et al., 2012).

To ecth, cMOTpUM Ha YEepHUJIBHYIO Xele3y Kakou-To 160-mummmnonomneT-
Hel kapakatuilsl (?)... 1 OOHapyKHUBaeM COBPEMEHHOE YCTPOMCTBO ATOTO OpraHa,

® MakTbl 0GHAPYXKEHHS OTHOCHTEIBHO TPOCTBIX OPTAHWYECKUX BEIIECTB B HCKOIAEMBIX OC-
TaHKax C IPEINOoJaraéMbIM BO3pacTOM JECSATKHA MUJUIMOHOB JIET SIBISIOTCS MEHEE MOKa3aTellb-
HBIMH, YEM COXpaHeHUe KPYMHbIX (pparMmeHToB O6enkoBbix Mosiekyn uinu JIHK. Tloromy uto MHO-
T'He MPOCTHIE OPraHMYECKUE BEIIECTBA CIIOCOOHBI COXpaHAThCs ropasio noibiie 6enkos u JJTHK.
Tem He MeHee, QakThl OOHAPYKEHUS TMPOCTON OPraHUKH, BO-TIEPBBIX, AOMOJHSAIOT OOIIYIO Kap-
TUHY, @ BO-BTOPBIX, HEKOTOPBIE U3 TAKUX HAXOJIOK MOPaKaIOT yXKe caMM 1o cebde, n3-3a rpomMa-
HOTO IPEI0IaraéMoro Bo3pacta 3TUX HaX0A0K (CM. 1ajiee Mo TEKCTY).
80 OJIMOHTO3aBpbl — OJJHU U3 KPYITHEHIINX IPEICTaBUTENIEH CEMENCTBA YTKOHOCHIX JUHO3aBPOB
(Hadrosauridae).
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C TMPEKPaCHO COXPAHUBIIMMICS OPTAHMYCCKUMHU YEPHUIIAMU COBPEMEHHOTO XU-
MHUYECKOTO COCTaBa.

MO>KHO YIIOMSIHYTH €IIIe U KpacsIue OpraHNYeCKHUe BEIIecTBa (aHTPaxUHOHEI,
(GpHUHTENNUTHI), A0 CHX TOp MPHUIAIOIINE [BET OKAMEHEBIIIMM OCTaTKaM MOPCKHX
mumi Bo3pactoM 350 musunonos Jsiet (O'Malley, 2006).

B npyrux uccinemoBanusx ObutM OOHApY’>KEHBI SIBHBIC CIEABI COXPaHUBIIIC-
rocs XUTHHOBO-0EJIKOBOT'O KOMITJIEKCA B MCKOIMAEMBIX OCTaHKaX Ha3eMHOT'O CKOp-
nroHa Bo3pactoM 310 MITH. JIE€T, U B MCKOMAEMBIX OCTAaHKaX APEBHETO MOPCKOTO
pakockopnuoHna BozpactoM 417 muH. net (Cody et al., 2011).

Ho u 370 emie He pexopa. HenaBHO ObLIM HaiiIeHBI OCTaHKH KUBOTHBIX C TOC-
TynupyemMbiM Bo3pactoM 550 muH. net (Moczydlowska et al., 2014). 9To BooOIIE
OJTHA M3 CaMbIX MEPBBIX HAXOJOK MHOTOKJIETOYHBIX KHBOTHBIX, OTHOCSIIASICS €IIIe
K MPECIOBYTOMY «KEMOPHICKOMY B3PBIBY» (U1u Oadxce K AOkemoOpuiickomy).. U
BOT, aBTOPHI HAXOKH MPHIILIH K BBIBOY, YTO OOHAPYKEHHBIC MU OCTAaHKH BECh-
Ma OJTM3KH K TTOTOHO(GOpaM -COBPEMEHHBIM MOPCKHUM YEPBSIM, )KHBYIIIUM B CIICIIH-
JIbHBIX TPYyOKax.

[TopazuTenbHO, HO OKa3aJ10Ch, UTO TA UCKOMAaeMasi Haxo/iKa €Ile YaCTUYHO He
MUHepain30BaHa. To ecTh, OHA BCE €11le COXPAHSET KaKUe-TO OCTATKU MATKHUX TKa-
Hew! [Ipryem cion 3TOM TKaHHU SBISFOTCS €11€ U MUKPOCKONTMYECKU TOHKUMH. 11o-
JTy4aeTcsi, 4YTO 3TH MHUKPOCKONMMYECKH TOHKHE CJIOW OCTaBaJNCh HE MUHEPAIU30-
BaHHBIMH Ha MPOTHKEHUU BceX 550 MUITMOHOB JIET BIUIOTH 10 HACTOSIIETO Bpe-
menu! MHTEpeCcHO, Ky1a ke mojeBaiach puizndeckas nuddysus, KoTopas 3a mnoi-
MUJUIHAP/A JIET MPOCTO O0s3aHa ObLIa TMOJHOCTHIO Pa3pylIUTh 3TU MHKPOCKO-
MUYECKU TOHKUE CJIOU.

Y coBpeMeHHBIX TOroHOGOp TaKHWE CJIOM COCTOSAT U3 XUTHHOBO-O0EIKO-
BOro KoMiiekca. M BOT, aBTOpbI paOOThI MPUIILIA K BBIBOMY, YTO OMOT€OXUMUS
COXPaHUBIIETOCS OPTraHUYECKOTO MaTepraia B H3yYCHHBIX OCTaTKax (BbIBEICHHAS
U3 €T0 CBOMCTB, KOMIIO3UIINA U MUKPOCTPYKTYPBI) COTIIACYETCS C XUTHHOM U Oel-
KaMH, UMCIOIIIMMHUCS Y COBpeMeHHBIX moronodop (Moczydlowska et al., 2014).

51 monmmatro, uto mocnuenHss ¢ppasa 3By4UT HECKOJIbKO TyMaHHO. Ho Hudero
HE MOTY TOJIeNIaTh, TOTOMY YTO CaMH aBTOPHI paOOThI MPEANOUIN UMEHHO TaKue
oGTekaeMbie GOPMYIHPOBKH .

N 5>Tux aBTOpPOB, HABEpHOE, MOKHO TOHATH. [loTOMY UTO ImIUpOKas HayIHas
OOIIECTBEHHOCTh OTHOCHUTCSA K pakTam 0OHApyKEHHUS OpTaHUKH B UCKOMAEMBIX OC-
TaHKaX BO3PAaCTOM JIECATKM W COTHM MWJUIMOHOB JIET — KpaiiHe HEIOBEpUYMBO,

81 {lurara u3 pestome paGotst (Moczydlowska et al., 2014): «The biogeochemistry of the organic
matter that comprised the tube, which was inferred from its properties, composition, and
microstructure, is consistent with chitin and proteins as in siboglinids».
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IpeanoynTas He MPUHUMATh PEe3yJIbTaThl TAKMX HMCCIEIOBAHUN O TE€X IMOp, MOKa
3TH pe3yJbTaThl HE MOATBEPASTCS B APYTUX paboTaX HECKOJIBKO pa3 MOAPSII.

B yxe oTmiymeBIieil «» momee» MO MOBOJY MSITKMX TKaHEH B KOCTSIX Ju-
HO3aBpOB, MHOTHE CHEIHAIKNCTBl TOXKE JOJTO HE BEPUJIM B MX CYIIECTBOBAHUE.
Hampumep, noka3bpiBaiy, 4TO 3TO HUKAKUE HE MSTKHE TKAHH, a MPOCTO OAKTEpH-
aJlbHbIE WM MHUHEpPaJIbHbIE 0Opa3oBaHus. [Ipeanonaranoce, 4To «COCyIIbl U OCTe-
OLIMTB» JUHO3aBPOB — 3TO, HA CAMOM JeJie, NPOCTO OMOIUIEHKH COBPEMEHHBIX
MUKPOOPTraHU3MOB. A OOHApy>KEHHBIE «KPOBSIHbIE KJIETKH» - HAa CaMOM JIee,
okuciennbie Gopmsl ppambornnos mapura (Kaye et al., 2008)%2. OGHapyxeHHbIC
dbparMeHThl KoJulareHa mpeajiaraioch CYUTaTh MPOCTO CTATUCTUUECKUMU apTedak-
tamu (Pevzner et al., 2008). bbuin omyOGiIMKOBaHbI U IPYTUE KPUTUUECKHE OT3BIBBI
(Buckley et al., 2008).

PesynbraTtel uccnenoBannii Mapu IlIBeiniep BO MHOTHX HAYYHO-TIOMYJIIPHBIX
MCTOYHHUKAX HA3bIBAIUCH «HEOOHOSHAYHLIMUY B TEUEHUE LEJIOr0 JAECITHIECTUS C
MOMEHTAa BBIXOJIa IMEPBBIX CTaTeil Ha 3Ty Temy. Jlo Tex mop, moka B padote
(Schweitzer et al., 2009) He Obli1a, HaKOHEI, TOCTaBJICHA XKUPHAas Touka. [Tocie To-
ro Kak BbIIIUIA 3Ta paboTa, B KOTOPOH O HAIMYMU MATKUX TKaHEW B KOCTAX 65 Mui-
JMOHOJIETHEr0 THpaHHO3aBpa M 80 MIIIMOHOJIETHErO IaJipo3aBpa 3asBUWIIM Cpa-
3y 16 coaBTOpoB U3 13 pa3HbIX HAYYHBIX EHTPOB MUPA... TOIBKO MOCJE ITOTO Ha-
JUYME JPEBHEW NMHO3aBPOBOM OPraHHUKH B KOCTSX JIMHO3AaBPOB U3 pa3psaa «He-
0OHO3HAYHBIX (hakmosey NEPENLIO, HAKOHEL, B pa3psa] (aKTOB OOIIECTPU3HAHHBIX.

[IpumepHO Takas ke KapTuHA HAOJII0JAeTCs B €1e OJHOM KpaliHe MHTEPECHON
obnactu — oOHapyxeHuu ¢pparmenToB JJIHK B uckomaeMbIx oCTaHKax KUBBIX Op-
raHU3MOB MHOTOMMJUIMOHOJIETHETO Bo3pacTa. CrenuanucraMm XOpOUIo H3BECTHO,
yTo JIHK — 10BOJIBHO HEyCTOMYMBAS MOJIEKYJIA, KOTOPAsl NPUHLMUIIUAIBHO HE MO-
KET COXPAHATHCS MUJUIHOHBI JIET (CM. BbIle). CenoBaTesbHO, B TEX UCKOMAeMbIX
OCTaHKaX, BO3PAaCT KOTOPbIX (KAaK CUMTAETCA) HACUMTHIBAET MHOTME MUJLJIMOHBI
aet, ¢pparmenTsl JJHK oOHapyxuTh Henb34. IIpocTo moToMy, 4TO 3TOr0 «HE MO-
JKET OBITh HUKOTIA.

[ToaTomy Te HayuHble MyOJIHUKAIMK, aBTOPbl KOTOPBIX BCE-TAKW OOHAPYKUBAJIN
dparmentsl JIHK B mckomaempIx OCTaHKaX MHOTOMUJUIMOHOJIETHETO BO3pacTa
(HECMOTps Ha TEOPETUYECKYI0 HEBO3MOKHOCTh MOJI0OHON HAaXOJKU) — TaKhe myo-
JIMKAIUU BBI3BIBANU (M MPOJOJDKAIOT BBI3BIBATH) CHIIBHOE HEIOBEPHE CO CTOPOHBI
JIPYTUX CIELHAIMCTOB, HEPEIKO MOJABEprasich KpuTuke. TeM He MeHee, ucciaeaoBa-
HUs 00 oOHapyxkeHuu «uckonaemoit» JHK mpomomkaroT nepuoanyeck MosiB-
JSTHCS B HAYYHOU IeyaTH (CHOBA U CHOBA).

2
82 DpamGow B! THPHTA — MEHEDATBHBIC 06PA30BAHMS CEPHOTO KOTYEIaHa.
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9. Hampumep, 6putn Halinensr pparmentsr JJHK (xmopormacToB) B okaMeHeB-
IIMX OCTaTKax HMCKoaeMo# marHojauu Bo3pactom 17-20 man. jer (Golenberg et
al., 1990). ®parments JIHK GomotHoro xkumapuca Bo3pactom 17-20 muH. Jer
(Soltis et al., 1992). ®parmentst JJHK nepceu u (eie pa3) MarHoiuu TOXKE BO3-
pactom17-20 mun. net (Kim et al., 2004). UutepecHo, 4TO 3/1€Ch YK€ MOKHO To-
BOPUTH O BOCIIPOM3BOJUMOCTHU pe3yabTaToB. [loromy uto dparmentst JJHK Obuin
HalJIeHBI pa3HBIMH MCCIICIOBATEISIMU B Pa3HBIX UCKOMMAEMBIX PACTCHHUSIX OJTHOTO U
TOTO K€ Bo3pacTta (B3sAThIX U3 Gopmaruu Clarckia).

[Tomumo storo, Obutn HaiaeHsl pparmentsl JIHK B nmucThaX pacteHuit pojaa
Hymenaea, morpykeHHbIX B stHTaph Bo3pactoM 35-40 muH. et (Poinar et al.,
1993).

B Heckonbkux HayuyHbIX pabotax (pparmentsl JJHK Obuin oOHapyXeHBI B OC-
TaHKaX MHOTOMUJUIMOHOJIETHUX HACEKOMBIX, 3aXOPOHEHHBIX B sHTape. B paborax
(Cano et al., 1992a; Cano et al., 19926) roBoputcsi 0 HaXOXJI€HUH HEIJI0XO COXpa-
auBmuxcs pparmentoB JIHK B muene u3 saTaps Bospacrom 25-40 muH. set. B pa-
6ote (DeSalle et al., 1992) roBoputcsi 0 BbIIETIEHUN MUTOXOHIPHAILHON U SiAEp-
ot JIHK w3 trepmuta, nmorpedbeHHoro B siHtape Bo3pactoM 25-30 miH. ser. Ha-
koHel, B pabore (Cano et al., 1993) cooOmaercsi 06 obnapyxenun JJHK B oc-
TaHKaX >KyKa JOJTOHOCHWKAa W3 JMBAHCKOTO sSHTaps Bo3pacToM BooOmie 120-135
MHJIJTMOHOB J€ET!

Kak s y’ke roBopwI, B HAy9HOU IeYaTH TaAKUE CTAThH TOJIBEPTalOTCS KPUTHKE.
Hanpumep, B pabore (Hebsgaard et al., 2005) aBTOpsl aHANM3UPYIOT MEpEUHC-
JICHHBIC BBIIIEC MyOJUKAIIMM U B KOHEYHOM CUETE 3aKJIFOYAlOT, YTO TaKUE HCCIIe-
JIOBaHUSI MHTEPECHBI, HO CTPAJAlOT OT HEJOCTATKa DKCIMEPUMEHTAIBHOU 000CHO-
BAaHHOCTHU M HEJOCTATOYHOM MPOBEPKH MOJIMHHOCTU pe3yabTaToB. TO €CcTh, aBTO-
po1 pabothl (Hebsgaard et al., 2005) He XOTAT qOBEpsITH 3TUM pe3yiabTaTaMm. U 3a
ATO WX BPSJ JIM MOKHO BHHHTH. Beab B Takoe NEHCTBUTEIBHO OYECHH TPYIHO IIO-
Beputh. [lotomy uto JIHK sBisieTcss HACTONBKO HEYCTOMYMBBIM XUMHUYECKHM CO-
eIMHEHNEM, YTO B TEIJIOM KJIMMAaTe MOXET MCYE3HYTh BCErO 32 HECKOJIBKO THICSTY
JeT (YMCTO XMMHUYECKUM ITyTeM, 06€3 oMot MUKpoOoB). [losTomy naxke eciau Mbl
MIPEANOJI0KHAM, YTO HACEKOMOMY B siHTape He 20 MIWUIMOHOB JIET, & HA CAMOM Jle-
Je, IpuMepHO B ThicsAauy pa3 Menblie (20.000 net), To u torna coxpanenue JJHK
TaKOT0 BO3pacTa BO3MOXKHO TOJIBKO MPU OYCHB yJIAYHOM CTEUCHHH OOCTOSITEIIbCTB,
He no3BoauBIKX 3ToMy JIHK pa3noxuThcs Ha OTAETbHBIC HYKICOTH/IBI.

10. He Mmenee ynuBUTENbHBIM (DAKTOM SBIISETCS OOHAPYKEHUE «HMCKOIIAEMOM»
JIHK Gakrepwuii ¢ mpesrmoaaracMbIM BO3PAacTOM B JSCATKH U Ja)K€ COTHU MUJLIH-
oHOB JieT. Takux uccnegoBanuii (rae Ovuta ooHapyxeHa JIHK wmckomaembix «ma-

Jeo-0akTepuii») yxxe umeercs 1enbii paa. Ho momobnble uccienoBanus, Kak mpa-
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BUJIO, 3a0paKOBBIBAIOTCS Cpa3y «Ha KOpHIO». [IoToMy 4TO ¢ OJTHOM CTOPOHBI W3-
BecTHO, yTo JIHK He MoxeT coxpaHsaTbcsi MUUIMOHBI JieT. OTciofa (KpUTUKAMM)
nenaercst BbiBoj, uto oOHapyxuiu He JJHK uckomaembix 6akrepuit, a 4To-HUOY b
npyroe. C npyroit cTopoHbl, OaKTEpUU — ITO TaKOH OMOJIOrMYECKUN TaKCOH, KO-
TOPBIA MPAKTUYECKH BE3JECYI, MOATOMY 3arps3HUTH OOpa3lbl COBPEMEHHBIMH
OaKTEpHUsIMU MOKHO OYEHb JIaXKe€ 3aIpOCTO MPH JIFOO0K HEOCTOpokHOCTHU. [To3TO-
My PAacKpHUTHUKOBATh MOJO0OHBIE HAXOAKU HE COCTaBIsAeT Tpyaa. Jlaxke ecnu uccie-
nosatenu, ooHapyxusmne JJHK npeBHux Oaktepuil, Mpu 3TOM 4yTh JIM HE «Ma-
MO KJISTHYTCSI», YTO OHU pabOTaIM MPEJEIbHO aKKypPaTHO, U HUKAKUMHU COBPEMEH-
HBIMU OaKTepUsIMU 00pa3Lbl HE 3arpsI3HSLIIN.

Hanpumep, aBTopsl padotsl (Vreeland et al., 2000) nuimyT mpsiMo B pe3rome
CBOEH cTaThu (BUAMMO, CHELUUATIBHO JUISl CaMbIX CKENTHUYECKHM HACTPOEHHBIX YH-
Taresiel), YTO OHU MOJONUIA K U30aBJIECHUIO 00pa3lioB OT BO3MOKHOIO 3arpsi3He-
HUSI CO BCEM BO3MOXHOW TIIATEIBHOCTBIO, BCJIEIACTBUE YEro BEPOATHOCTH 3ar-
PA3HEHUSI CTajla MEHEe OJHOW MwumapAaHou. M mocne 3Toro, aBTOPHI BBIAECIU-
1 Gakrepransayo JHK 13 IPEBHIX KPHCTAIIIOB CONM®: C IIPE/IONaracMbIM BO3-
pacrom 250 Mumnosos ser!™

HHTepecHo, 4TO B KayecTBE OOOCHOBAHMSI apryMeHTa O COBPEMEHHBIX 3ar-
PSA3HEHMSIX, KPUTUKHU UCIOJIB3YIOT (B TOM uHucie) ¢akT, uto oOHapyxkeHHoe JITHK
npeBHux Oaktepuit He oriauvaercs o JHK coBpemennbix Oakrepuii (JIyHHBIM
A.H., 20096). Uto 1 roBOpuTh, 3TO OYEHb 3aHATHBIN aprymeHT. Beas oH cripasen-
JIMB TOJILKO B TOM CJIy4ae, €Clid JACHCTBUTENBHO MPU3HABATh (ITPOLLIEIIINE) COTHH
MUJUTMOHOB JIeT. Eciin e HaXOUThCs B paMKaxX MJIa03€MEeIbHOW KOHIIENIUU, TO
dakt unentuunoctu JJHK apeBHUX u coBpeMeHHBIX OaKkTepuil yKe HE BbI3bIBACT
HUKakuX BompocoB. [loromy uro Ha u3menenus storo JIHK mpocto He Obu1O He-
obxoaumoro BpemeHu. Eciu ke npu3HaBaTh BCE 3TU COTHU MUJUIMOHOB JIET B Ka-
YECTBE PEaAJIbHBIX, TOT/Ia BCE PABHO MMEETCS LENbld psif OMOJOTrMYECKUX BHUIOB
YKUBOTHBIX, KOTOPbIE BOOOIIIE HE U3MEHSIUCH (MOP(POJIIOTHYECKH) JECATKU U JTaXKe
COTHHM MWJIJTMOHOB JIeT. Tak moueMy ke Torjaa 0akrepun 00s13aHbl U3MEHATHCS?

B o6mem, HecMoTpst Ha kpuTuKy «JIHK mckomaembix Gakrepuit», 10 cux mop
HaXOJATCS OTACIIBbHBIE CIIEHNUATUCThI, KOTOPBIE MPOIOJIKAIOT THYTh CBOIO JIMHUIO —
OHHM YTIPSMO MyOJIMKYIOT HOBBIE HAyYHBIE CTAThU, B KOTOPHIX PAMOPTYIOT O HOBBIX
HAXOJIKaX MCKOIMAEeMbIX OaKTepHUH.

Hamnpuwmep, BoT B 3TOM, Oosiee mo3aueit padote (Park et al., 2009) obcyxnaercs
JIHK naiinennsix 6aktepuii ¢ npeamnosiaraeMbiM Bo3pactom 23, 121 u 419 (!) mun.
net. [IpuyeM Ha 3TOT pa3 ucciaeqoBaTEIN HAILIM UMEHHO Takux Oaktepuit, JJHK

8%  DTH KpHCTAIUTBI CONM B MEPMCKHIA TIEPHO, TIO-BUAMMOMY, SIBIISUIACH YaCThIO «PACCOIIa»
(O4eHB COJIEHOr0 BOI0EMA), Iie OOUTANU IPEBHUE raJI00aKTepHH.
8 Ilpuuem BBLIEMIIH, TOX0XKeE, BMECTE C CAMUMHE GAKTEPHSIMI.
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KOTOPBIX 10 ONPEIEICHHBIM MPU3HAKaM ellle He Oblla M3BECTHAa COBPEMEHHOW Ha-
yke. To ecTh, 3T0 UMEHHO Takhe OaKTepuH, KOTOPhIE OTIMYAOTCS OT paHee U3Bec-
THBIX (POPM COBPEMEHHBIX OAKTEPHIA.

[TockonbKy TOuHO M3BeCcTHO, 4TO JJHK He MokeT coxpaHAThCsi MUIIMOHBI JIET,
TO B OTHOILIEHUH «HMCKOIMAaEeMbIX OaKTepHiD» HHOTAA eTaeTcs MPEANOI0KEHUE, YTO
ATU 0aKTEPUH KaK-TO YMYAPWIUCH TPOCUAETH B )KUBOM (!) COCTOSIHUU (TaM Tli€ X
HAaXOJIAAT) BCE 3THU JIECATKHU U JaK€ COTHH MWJUIMOHOB JieT. Hanmpumep, aBTOpHI pa-
6otel (Greenblatt et al., 2004) Beimenunu xuBbiX (!) OakTepuil U3 Kycka sHTaps
BO3pacToM 120 MUJUIMOHOB JIET, U JIEHCTBUTENHLHO, BEPAT, YTO 3TH OAKTEPUHU Kak-
TO MPOXKWIA TaM BCE 3TO BpeMsl (MUTASICh YEM-TO BHYTPU 3TOTO KyCcKa SHTaps).

Ha Mot B3ruisiz1, Takue TUNOTE3bl BRIMISAAT Topa3ao (aHTacTUYHEH, YeM Ipe-
MOJIOKEHUE 00 OTCYTCTBHM T€X CaMBIX COTEH MHUJUIMOHOB JIET, KOTOpBIE (MpPEaIo-
JaraemMo) OTHAEJSIOT COBPEMEHHOCTh OT COJIEHOIO BOJOEMa MEPMCKOIo IMepruojaa
(W11 OT IPEBECHOM CMOJIBI MeJoBOro nepuonaa). Ho o BKycax, Kkak roBOpHUTCS, HE
CIOPAT.

[TOHATHO, YTO YYEHBIE HE «CIISIT», @ BBIIBUTAIOT T€ WJIA UHBIC MPEIOI0KECHUS,
B MONBITKE OOBSICHUTH, KAKMUM 3TO 00pa3oM OpPraHHKa MOTja COXPAHHUTHCS B Te-
YEeHUE BPEMEHU, B THICSYU Pa3 MPEBBIIIAIOIICE IPEIEIbHBIE PACCUUTAHHBIE CPOKU
e¢ coxpanenus. HanmprumMep, B OTHOIIEHUH KOJIJIar€Ha B KOCTAX AMHO3aBPOB OBLIO
BBIJIBUHYTO TPEAINOJIOKEHUE, YTO CTAOMIM3UPYIOUIUM (PAKTOPOM 3/1€Ch MOMKET
BBICTYNATh kKene3o (Schweitzer et al., 2013). [Ipennonaraercsi, 4TO HOHBI KeJe3a,
B3aUMOJIEUCTBYS C OEJIKOBBIMHU ILIEMOYKAMH, MOIJIM CYIIECTBEHHO 3aMEMJISATh HMX
XUMHUUYECKUW pacnaja. B kauecTBe MCTOYHMKA 3HAUYUTENIBHBIX KOJIMYECTB JKEJe3a
MOTJIa BBICTYIIATh KPOBb CAMHX IHHO3aBpOB (Schweitzer et al., 2013).

[ToHsITHO, UTO «XKene3Has» Bepcusi Obljia BEIIBUHYTA HE HA TOJIOM MecTe. A 1o-
TOMY, YTO B MCKONAeMON OpraHMKe JAMHO3aBpOB ObUIO HailICHO MHOTO >Keie3a.
HNHTepecHO, YTO KPUCTAILIBI Keje3a ObLIM 0OHApYKEHbI HE TOJBKO B KOCTAX «IH-
HO3aBpoB Mboapu IlIBeifiiep», HO €lle U MEXIY KOJUIAr€HOBBIX BOJIOKOH O€JIbruii-
CKOro Mo3a3aBpa. Tam B HEKOTOPBIX MECTaX BOJIOKHA KOJIIareHa Ka3ajluch BOOOILE
3aMeIleHHbIMU KpucTauiamu kenesa (Lindgren et al., 2011).

B nHacTosiee Bpems «okene3Has Bepcus» BCE €Ile BBITJISIUT KpaiHe claOoi.
XoTs BIEpBBIC 3Ta Bepcus OblLIa BhICKa3aHa yKe JI0BOJIbHO AaBHO. C Tex Mop yxke
MOYHO OBLTO GBI OHATPEBATH KOJUIATEH B IPHCYTCTBHH XKele3a - W MOCMOTPETh,
YTO U3 ITOTO MOJTYUYUTCS - OyAET JIM KOJUIareH B MPUCYTCTBUM Keje3a pa3pylliaTh-

& Keneso BXOJIMT B COCTaB reMOTJIO0MHA KPOBH.
8 HarpeBanue moBbIIIaeT BHYTPEHHIOI YHEPTHIO (IBMKEHUE MOJEKYN) U COOTBETCTBEHHO IIO-
BBIIIIAET CKOPOCTh XMMUYECKUX Peakiuid. biaromaps yeMmy MOXHO B pealbHOM BpEeMEHHU MPHUO-
JU3UTENBHO OIIEHUTh CKOPOCTh pacmajia OeIKOBBIX MOJIEKYI MPU OOBIYHBIX TeMIiepaTypax (3Has
COOTBETCTBYIOIINE 3aBUCUMOCTH ).
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csl MEIJIEHHEe, WK ke, Hao0opoT, ObicTpee. [loToMy uTto Ha camom jene, mpu
BBICBOOOKJIEHUU MOHOB KeJie3a B 03BYUEHHBIX YCIOBHSIX, 00pa3ylOTCsl XUMUYECKU
aKTHUBHBIC PAJMKaAJIbl, KOTOPBIE TOJDKHBI Pa3pylIaTh CIOXKHYI OpPraHUKY (BIUIOThH
JI0 HU3KOMOJICKYJISIPHBIX COSIMHEHMH ), a He coxpaHaTh € (JIynnsiid A.H., 2011).
[ToaTOMy MOHATHO, YTO HUKAKUX CTPOTUX MCCICIOBAHUN HA ATy TEMY JIO CHX TOp
HE UMEETCHI.

B nemaBneit pabore (Schweitzer et al., 2013) Obi1a caenana HecTporas MOMBIT-
Ka HCCIE0BaTh CIPABEIJIUBOCTD «KEIE3HOW TEOPHH» - COCYIbI, MPUHAIICKAB-
IIME COBPEMEHHOMY CTpaycy, ObLIM IMOMEIIEHbl B KOHIEHTPUPOBAHHBIA «KPO-
BSHOW» pPacTBOp, 4YTOObI TOCMOTPETh, YTO C HHUMH TaM OyJeT IpPOUCXO-
auTh (Schweitzer et al., 2013). He o4eHs MOHATHO, 3a4eM 3TO OBLIO CACIAHO, TaK
KaK B pacTBOpe O€JIKK BOOOIIE pa3pyIIalOTCS ropasio ObICTpEe, YeM B CYXOM BHJIC
(3a cueT ruApoIU3a XUMUYECKHUX CBSI3EH).

Kpome Toro, Markue TkaHu (aHAJIOTUYHBIC MSTKUM TKAaHSIM 3HAMEHUTBIX <(JIH-
Ho3aBpoB [lIBeiiriep») ceroaHss HaWJEHBI €lI€ U BHYTPHU pora Tpulieparorica
(Armitage & Anderson, 2013). ManoBepoATHO, UTO KJIETKH KOCTHOM TKaHH BHYT-
pH pora 3Toro JUHO3aBpa MOTJIM B CBOE BPEMS «KYIAThC» B KPOBHU.

Hakonel, kak y>ke TOBOPHJIOCH BBIIIE, BICYATIAIONINE IEMOYKH TIUKOMPOTE-
WHOB ObTM OOHApYXEHBI B PAKOBHHAX HMCKOMAEMBIX MOJUTIOCKOB 80-MHILIHOHO-
JeTHero Bo3pacTta (cM. Bbimie). [IoHATHO, YTO B 3TOM CIIy4ae O «oicenese Uz cemoe-
J106UHA»BOOBIIE pedH GBITh HE MOXKET .

Boo01ie, koHEUHO, HE UCKITFOYEHO, UYTO ACHCTBUTEIHHO CYIIECTBYIOT KaKHE-TO
OCOOCHHBIEC YCJIOBUS, KaKue-HUOY/Ib KOMILIEKCHl ¢ KaKUMU-HUOYIb HEOPraHU4YeC-
KUMH MOJIEKYJIaMH, KOTOPBIE Cpa3y YJIMHSIIOT CPOK KU3HU OesiKa KOoJlareHa B ThI-
Cs4YU pas. Bosmoxuo.®

% ToMHMO «Kene3HON TeOpHI», HHOTIa 03BYYHBACTCS CTOIb XKe POU3BOIBHAS (HEIPOBEPEH-
Hasl) THIOTE3a O COXPAaHEHWH OEJKOB B KOCTSAX TUHO33aBPOB 3a cYET 0Opa30BaHUS yCTOWYHBBIX
KOMIIJIEKCOB C OMO0AraTUTOM OPUTHHAIBHOM KOCTH (C 00pa30BaHMEM HEKMX «BHYTPEHHHX KpHC-
TajioB»). BipoueM, yacTuuHO 3Ta TunoTesa Bcé€ ke Obuia nposepeHa — B padore (Collins et al.,
2000) coolmiaercsi, YTO COXPAHHOCTh OCTEOKANbIIMHA (CAaMOTO MPOYHOTO Oellka M3 BCEX 3/1eCh
03BYUYCHHBIX ) HAXOUTCS B 00PATHO# 3aBUCIMOCTH OT CTEIICHH KPUCTAJUTN3AIINH allaTUTa KOCTH
(3aBHCHMOCTD BbIBE/ICHA ITyTEM CPaBHEHHUS CTETIEHU COXPAaHHOCTH OCTEOKAIbIIMHA B KOCTAX pa3-
HOTO Bo3pacrta). To ecTh, YeM CHIIbHEE KPUCTAJUIN3YeTCsS OMOAamaTHT KOCTEH, TeM Xy:Ke COX-
paHHOCTH ocTeoKanblinHa. [lomyyaeTcs, yTo 00pa3oBaHNEe KOMIUIEKCOB ¢ KPUCTAJUIAMU allaTHTa,
HE MOBBIIIAET, @ HA00OPOT, MOHUAKAET YCTOHUNBOCTh Oelka (BO BCIKOM ciydae, B IPUBEACHHOM
HSpI/IMCpC).
% Ha coBpemeHHOM ypoBHe 3HaHHIT (DAKTOPBI, KOTOPHIE MOTIH OBl 3aMEIHTh CKOPOCTH
TEPMOJIMHAMHYECKOTO pacrhaja KoJulareHa, apyrux o6enxo u JJHK, mpeObiBarommx B cyxom
COCTOSTHUU, HE U3BECTHBI (MCKIIIOYas MOHMKEHUE Teureparypbl). 3aTo (paKkTOpOB, YCKOPSIOMINUX
3TH TIPOLIECCHI B YCIOBUAX 3aXOPOHEHHUSI MCKOMAEMBIX OCTAHKOB, U3BECTHO MHOECTBO (MPUM.
pea.).
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Ho Mbl Benp yke MMeeM MOJIHOCThIO aHAJIOTUYHBIE JaHHBIE U MO APYTUM Be-
miectBaMm. Hanpumep, coxpanupmasics JJHK unckomaembix Oaktepuid, 1eIIH0103a
U3 JIPEBECHBIX MHEHN ocTpoBa AKcelb-Xebepr (KOTopble MOYeMy-TO Tak U HE MOT-
PYAMIIUCh OKaMEHETh 3a Bce npeamnonaraemblie 40-50 MIIH. JIET CBOETr0 TOCMEPTHO-
rO CYIIECTBOBaHHUS)... TO €CTh, MBI YK€ UMEEM LENbIi sl GaKkTOB YAUBUTEIbHOM
COXPAHHOCTH Pa3HbIX (KJIACCOB) OPraHUYECKUX BELIECTB HA MPOTSKEHUHM TaKHUX
MEPUOJOB BPEMEHH, HA KOTOPHIX OHHM COXPAHATHCS HE NOJKHBI. Takum oOpasom,
HanpuMep, MNpeArnojokKeHue o0 o0pa3oBaHMHM KOMIUIEKCOB C KEJIe30M HMEHHO
Oelika KoJIJIareHa sIBJISIETCs YK€ IPOCTO HE YHUBEPCAIbHBIM.

Bbonee toro, mpobiema ¢ «BbDKMBAEMOCTBIO» HA MPOTSKEHUU MUJLTHOHOB JIET
MMEETCS HE TOJIBKO Y OPTaHUKH, HO JlaXe Y HeopraHuku u3 3tux ke (!) kocrei. S
y>K€ TOBOPHJI, YTO MCXOJHBIM (MPUAKU3HEHHBIN) pocdhaT KaibLus (THApOKCcHana-
TUT) B KOCTH OOCYXJABILIETOCS BBIIIE THUPAHHO3aBpa TOXKE HE MOT COXPAHSATHCS
MUJUIMOHBI JIET - OH JOJDKEH ObLI B 3HAYUTEIBHON CTENEHU 3aMECTUTHCS TOU IO-
pOJI0H, B KOTOPOM OH BCE 3TO BpeMs HaXOAWJICA. DTO, COOCTBEHHO, U €CTh MIPOILIECC
MUHEPAIA3ALUNA OCTAHKOB.

Ho oxkaspiBaeTcsi, UCXOAHBIA (ocdaT Kaiblus B 00Cyx)gaeMoil (Toil camoit
CCHCAIMOHHOW) KOCTH THpaHHO3aBpa eIlle He 3aMecTwica. To ecTh, KOCTh JIU-
HO3aBpa JaXe €lle He MOTPYyAuIach OKaMEHETh (MHHEpPAIU30BaJaCh JAJEKO HE
MOJIHOCTBI0). TakuM 00pa3om, MOJy4YaeTcs, YTO B KOCTH IMHO3aBpa HE TOJIBKO €IlIe
HE pachajcs KoJulareH (a TakKe COXPaHWIMCh (PParMeHThI LIEJOT0 psAna APYTrHX
oenkoB, u aaxe, Bpozae 0w, JIHK)... He Tonpko 10 cux mop mpocMaTpuBarOTCs CO-
CyIbl Y KJIETKHA - OCTEOLUUTHI U 3pUTpoUUTHL... HO emie u Heopranudeckasl 4acThb
KOCTH (TUJIPOKCHATIATUT) TOXKE €IIIe HE 3aMECTHIIACh!

B sToM cnydae cTaHOBHUTCS HEMOHSTHO, 3a4€M OOCYXJIaTh BOMPOC O BO3-
MO>KHOCTHU CTOJIb HEBEPOSITHO JIOJITOTO COXPAaHEHHUS KOHKPETHO Oeka KoJIIareHa...
€CJIM TaM BOOOILE BCS KOCTh B 1IEJIOM (pa3Hble €€ KOMIIOHEHTHI) - COXPaHUJIACh
CTOJIb JK€ UyJECHBIM 00pa3oMm.

B oTHOIIeHUU yCTaHOBIIEHHOTO (pakTa elie He J0 KOHIIa MPOoIlIeaiied MUuHepa-
JN3allud KOCTU JIMHO3aBpa, B OJHOW W3 HAYyYHO-TIOMYJISIPHBIX 3aMETOK ObLIO Ha-
nucano (Haitmapk, 2007):

«...mMOMY 8ewecmasy noee3io «00icUmsb 00 HAuux OHely 01a200aps npucymc-
Meulo 8 oKpydcaiowel nopooe Katoyuma. B netimpanvuwix ycioeusx ¢ npucymc-
meuu Katbyuma anamum He pacmeopsiemcs. Takomy oOvACHeHUI0 Hatl0emcsi MHO-
JHCECMBO B03PANCEHULI — HY UMO Jice, NYCMb CReyualucmsl cmeiuee nyoauKkyom
C80U COOCMBEHHbBIE 2UNOMNE3BLY.

To ecTh, momyyaeTcs, 4TO WCXOAHBINA (TPWKU3HEHHBIN) (ocdar Kaablus B
JAHHOM KOCTH JOKWJ A0 HAIIWUX AHEH, MOTOMY 4YTO OKAa3aJICAd «8 MPUCymcmeuu

Kanbyuma 8 HeumpanbHblX YCA08USX» ... a KOJJIareH B 3TOM ke (!) KOCTH T0KUI A0
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HAIIUX JHEH MOoTOMY, 4TO (BO3MOKHO) 00pa30Bajl KaKMe-TO TUIOTETHYECKHE KOM-
IJIEKCHI C JKene3oM... Mnu ke Bc€ 310 Habmoaercs MpocTo MOTOMY, YTO KOCTh
JAHHOTO AMHO3aBpa UMEET TOpa30 MEHBIINK BO3pPACT, YEM €M TEOPETUUYECKHU HaA3-
HA4y€HO.

HNuTepecHo, yTo 0o0cyxnaemas KOCTb THPAHHO3aBpa — COBCEM HE OJlHA Takas
uHTepecHas. B cBo€ BpeMs Ha Aursicke ObUla HaiiJleHa 1enasi KOJUIEKIUS KOCTen
JTMHO3aBpOB (pedpa, MO3BOHKU M KOCTH KOHEYHOCTEH ), KOTOpbIE, BO-TIEPBHIX, COX-
PaHWINCh MPOCTO 3aMEYaTeNIbHO, @ BO-BTOPBIX, MOKAa3bIBAIOT JIMILb MATYIO CTE-
neHp muHepanusanuu (Davies, 1987). HecmoTps Ha To, 4TO 3Ta KOJUIEKIIHUS KOCTEH
JIMHO3aBPOB ObLIa, MO-BUAMMOMY, coOpaHa npsiMo ¢ nmoBepxHoctu 3emiu (Davies,
1987).

HakoHel, B ye 03By4eHHOH BbIllIe HeAaBHEN paboTe (Armitage & Anderson,
2013), msrkue TKaHW (MOXOXUE HAa KOCTHBIE KJIETKH), HaWJEHHbIC B HajArJa3-
HUYHOM pPOre TPULEPATOIICA, TOXKE HE MOKa3bIBAIM HUKAKUX MPHU3HAKOB MUHEpa-
JN3aLUH.

U BoT Teneps ecnu crona enie noo6aButh JJHK 6akrepuit 400 MitH. J€THETO BO3-
pacra, COXpaHUBLIMECS YEpPHUJIA TOJIOBOHOTMX MOJUIFOCKOB BO3pacToM 160 MiH.
JIET, ¥ HAKOHEI, LEJUII0JI03Y, BBIICICHHYIO U3 COBCEM HE OKaMEHEBIIUX JApEBeEC-
HBIX MMEHBKOB 40 MJIH. JIETHETO BO3pPACTa, TO MOJYYa€TCs MPOCTO MOTPsICAONIas 1O
CBOEH cujie MoJ0OPKA «CTPAaHHBIX (PAKTOB». ITU (PaKThl BECbMa CEPbE3HBIM 00pa-
30M YKa3bIBAIOT HA OTCYTCTBUE <«JIOJITUX MUJIMOHOB JIETY.

[ToHsITHO, 4YTO Takue (PaKkThbl HE BIIMCHIBAIOTCS B KOHLEMILMIO HENpepul8HO20
MeopeHUsl, PACTSIHYBILEr0Cs Ha T€0JIOTMYECKH JI0JIr0€ BPEMSI.

B wurtore mbI, moxoxe, mnoixydaeM Kputuueckuit KoHQIHUKT (akToB. Korna, ¢
OJTHOM CTOPOHBI, OOJBIION KOMIUIEKC (PaKTOB CEPhE3HO CBUAETEILCTBYET, YTO
«MHOTME MWIUIMOHBI JIET» B UCTOPUU 3EMIIH, ACUCTBUTENBHO, UMeENU MecTo. Ho ¢
JIPYrol CTOPOHBI, psA ApYyTrux (aKTOB HE MEHEE CEPhE3HO CBUIECTEIBbCTBYET B
M0JIb3Yy TOTO, YTO HUKAKUX «MHOTHMX MUJUIMOHOB JIET» BooOIIEe He ObL10. Y HEe Mor-
710 OBITh, MHA4YE Obl HUKAKON «UCKOMAEMON» OPraHWKU HE COXPaHUIOCh. JIMUHO o
BOOOIIIE HE 3HAI0, YTO JIeJaTh C TUM KOH(PIUKTOM (akToB. Bo3MOKHO, HayuHbIE
IPEACTABIICHUS O MTPOLIIOM 3€MJIM BCE €IE OYEHB JAJEKHU OT PEaIbHOTO MOHUMA-
HUS 9TOU 00JIacTH.

[TomuMo hakTOB yAMBUTEIHLHOW COXPAHHOCTH OPTaHWKH B OCTaHKaX TaKOTO
BO3pacTa, B KOTOPhIX HUKaKasi OpraHuka He Morjia Obl COXPAHUTHCS, UMEIOTCS U
npyrue (akThl, BecbMa YJHUBHUTENIbHbIE B paMKax MPEICTaBICHUN O JJIUTEb-
HBIX [IEPUOJIaX HenpepuleHo2o meopeHus. Hampumep, yxe yHNOMSHYTbIE BBIIIE
IPECTIOBYTHIE «OKMBBIE HCKOMaembie». To ecTh, Takhe HbIHE >KUBYIIHE OHOJIO-
IMYECKUE TAKCOHBI, KOTOPHIE MPAKTUYECKH HE M3MEHWINMCh 32 JIECSATKU MU JIaXKe

COTHM MUJUTMOHOB JieT. Takux TakCOHOB 0OHApYKEHO y»Ke oueHb MHOTO. Ho oco-
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ObIii MHTEpEC MPEACTABIISIOT OMOJOTHYECKHE BHUIBI, KOTOPHIC BOOOIINE HE H3MeE-
HSUJINCH.

Teopus nenpepvignoco meopenus «epeBapuBaeT» MOJ00HbIE (aKThI Jerde,
4eM O0ap8uHU3M, TIOCKOJIbKY B paMKaX HenpepblgHo20 MEOopeHuUs, OUOJIOTUYECKUE
TaKCOHBI M3MEHSIIOTCSI HE CaMOCTOSITEJIbHO, a MOJ JIEUCTBUEM HEKOEW pa3zyMHOMU
cuibl. B paMkax 3TOro mocrynara MOXKHO IMPEANOJIOKUTh, YTO OMOJIOTUYECKUE BU-
Tl CO3MIAI0TCSI HACTOIBKO «KPETKUMI», YTO MOTYT YCTOWYUBO CYIIIECTBOBATH O€3
BCSIKMX M3MEHEHUU OYEHb JI0TOE BpEMS.

Ho Bcé-Taku OgHO [1€710 — HUKAK HE U3MEHATHCS HA MPOTSKEHUHM KaKUX-HU-
Oyns 10 miH. 1eT. U coBcem apyroe eno, Korja Mbl HaOII0aeM MOJTHOE OTCYTC-
TBHE KaKUX-IMOO M3MEHEHUN y OMOJOTMYECKOTO BHIa Ha MpoTsikeHun 6osee 200
MJIH. JIET. 3a TaKoe BpeMsi OMOJIOTUUECKUN BUJI, KAKETCS, MPOCTO 00s3aH ObLI U3-
MEHUTBCS XOTS Obl KaK-HUOY/Ib, B CHIIy YHUCTO CIIy4alHbIX Tpu4YuH. OJIHAKO 5 yKe
paccKasblBall BBIIES O 3HAMECHHTOM IIUTHE JeTHeM. KOTOpbIil MOp(hOoIorndecku
HUKaK He u3MeHWIcs 3a npeanonaraeMbie 230 miH. seT. [loHATHO, 4TO mpu €ro
oOpa3e *u3HH (OMOJIOTHH U SKOJIOTUH) COXPAHUTHCA HEU3MEHHBIM Ha MPOTSKEHUU
nocyeHux 230 MItH. J1eT ObUIO MPaKTUYECKU HEBO3MOXKHO. C OMOoJIOrndeckoit To4-
KU 3pEHUs, MOJA00HOE MOCTOSHCTBO BBIMJISAUT HE MEHEE UyJECHBIM, YeM COXpa-
HEHHE OEJIKOB B KOCTSIX IMHO3aBPOB C XUMUUYECKOW TOUKH 3PEHUS.

[IoHATHO, YTO KOTZIAa MBI BUAMM B KycKe KaMHsA Bo3pacTtoM 200 MHIIZTMOHOB
JIET... OCTAHKU COBPEMEHHBIX BUJIOB >KMBOTHBIX, TO IOHEBOJIC HAMPAIIUBACTCA
MBICIIb, @ ObLTM JK BoOOIIE 3T 200 MiH. JeT B peasibHocTU? W Beap Takux Npu-
MEpOB, KOoTJa OMOJIOTHYECKHE BUIbI COXPAHSIIUCH YyJIECHBIM 00pa3oM 0€3 BCIKHX
W3MEHEHUH, He B3Upas HU Ha Kakoe (MIpeArnojaaraéMoe) BpeMs 1 pacCTosiHUe, yCTa-
HOBJICHO YK€ JOBOJIGHO MHOTO (CM. BbIIIE ).

N Bc€ e nmanpMy NEPBEHCTBA B OTHOLIEHWH TAKUX HNPHUMEPOB, MOXKAIYH, clie-
JyeT OTNaTh MOpa3suTeabHOMY (akTy, 03ByueHHOMY B.A. KpacuiioBsiM B €ro Mo-
Horpaduu (Kpacumnos, 1986):

...O0Ha u3 maxux cucmem — 3mo Me3030uckas pacmumenvHocms Cubupu,
npeomem cneyuanbHulx ucciedosanuu asmopa. OHna cywecmeosana 6e3 Kapou-
HAbHLIX UBMEHeHUl (8 pa3Hoobpasuu, cocmage 0OMUHAHMOS, NOSACHOU U CUHY3U-
ANbHOU CMPYKmMype) om cepedunbl mpuaco8o20 nepuooa 00 cepeouHvl Melo8ozo,
okono 100 man. nem. B meuenue 3mo20 02pOMHO20 NPOMEICYMKA B8PEMEHU OC-
HOBHblE 8UObL OCMABAIUCH NPAKMUYECKU HeUSMEHEeHHbIMU UTU Npuodpemanu eoea
Ya08uMble omauyus. /laxce ¢ NOMOWbIO INEKMPOHHO20 MUKPOCKONA MpPYOHO Om-
auuums, Hanpumep, opckue Phoenicopsis (domunupyrowee opesecroe pacmeHue

¥ B tekcre MoHOrpaduu aBTOpa (npum. peo.).

* B tekcre MoHOrpaduu aBToOpa (npum. peo.).
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U3 8biMepuieco nopsaoKka 4eKaHoBCKUEeBblx) om paHHuemenoswvix. Mymayuu, opeud,
2€HO8 - 6Ce MO, HABEpHOe, NPOUCXOOUNO, HO He MO2l0 Npeodonenmb MOUHO20
cmaounusupyrowe2o 0elucmeus dKo102udeckol cucmemol. Tpyono npedcmagumo
cebe, He 8naddas 8 MUCMUKY, KAK 0ell0 MO0 Obl COBUHYMbCS C MEPMBOU MOUKU,
eciu Ovl He buocghepHbvle KPU3UCHL.

B stom mpumepe ¢uiopa U pacTUTETLHOCTH OTPOMHOTO PETHOHA OCTa&TCs He-
U3MeHHOU Ha npoTskeHur 100 miH. net. He 3BONMIONMOHUPYIOT HE TOJIBKO BUIBI,
HO JaX€ COCTaB JIOMHUHAHTOB U MPOCTPAHCTBEHHAS! CTPYKTYypa PaCTUTEILHOCTH HE
JEMOHCTPUPYIOT HUKAKUX U3MEHEHUH. Bo3MOxkHO U Takoe BoOOIIe, YTOOKI MOJ-
HOCTBIO 3aMepJiv JTI00bIe U3MEHEHUs B TIpupoie Ha 1enbix 100 muH. met?

WNnu xe 31eck Bcé ropaszao nporie? MoxeT ObITh, HUKaKux 100 MJIH. JIET mpoc-
TO He ObLIO, @ UMEIM MECTO Topa3fo 00Jiee CKPOMHBIE IPOMEXYTKH BPEMEHU ?

B oOuieM, ceroanst y>xe BpsiJ U MOXKHO OTPHUIIATh, UYTO UMEETCS LEIbII KOM-
MJIEKC YPE3BBIYAMHO MHTEpPECHbIX (PakToB. DTU (HaKThl BEChbMa CEPHE3HO CBHU-
JIETENLCTBYIOT B MOJIB3Y TOT0, YTO BCS UCTOPHUS 3€MJIA, BO3MOXKHO, UMEET HAMHOTO
MEHBIIIYIO TTPOJOJKUTEIBHOCTh, YEM Cceilyac MpUHATO ayMath. [loHsATHO, 4TO Ta-
ke (HaKThl YKIAJBIBAIOTCS B KOHIIEMHIUIO JUTUTEILHOTO HENPEPbIGHO2O MBO-
peHusi He CIMIIKOM XOPOILIIO.

Ecnu ke BCIIOMHUTBH TIPO 0ap8UHOBCKYIO TEOPUIO (€CTECTBEHHOM) 3BOJIIOINUH,
TO TMOHATHO, YTO COBPEMEHHBINH JapBUHU3M BOOOIE HE MOXKET JOMYCTUTh
yKa3aHHbIC TMpe/roiaaraemMeie Mudpol «cxatus» ucropuu 3emiu. [loromy uto ec-
mecmeeHHas IBOTIONMS TeX pa3zHoOoOpazHeumux (HopM KU3HHU, KOTOPHIE HaM ce-
T'OJTHSI U3BECTHBI, TPOCTO HE MOTJIa OBITH HACTOJIBKO CTPEMUTEIHHOM.
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BOI'OCJIOBCKUHU PA3JIEJ

CoxoJos B.3.%

(0) MHPOTOYCHUN UKOH

CoBepIIeHHO OYEBUIHO, YTO BECh OKPYXKAIOIIMM HAC MUP C YEIOBEYECKOMH
TOYKH 3pEHHS (a pa3BUTHE HAYK: (PU3UKHU, aCTPOHOMUU, MATEMATUKH, OMOJIOTHH U
JIp. OTO TOJBKO TOJTBEPKAAIOT) €CTh MOPa3UTEIbHOE, HEBEPOSITHOE U
Hempekpamatonieecs 4uyao. OnHako, B JaHHOM CJIy4a€ Mbl HCKIIOYHM H3
paccMOTpEeHHUs YyJJ0 MUPO3/IaHUs, dyjeca MPOMBIILICHUS, Oiaroaatu, EBxapuctun
U T.I., 2 OTPAHUYMMCS PACCMOTPEHUEM HEKOTOPBIX HEOOBIUHBIX, YHACTUBIINXCS 32
NOCJIETHEE BpEMsI SIBJICHUM, KOTOpPBIE YacTO HA3bIBAIOT «MHUPOTOYEHUEM» U
JPYTUMU TTOI0OHBIMU TEPMUHAMHU.

JlocTaToyHO MOAPOOHbBIEC ONMMCAHUS U AKKYpPATHBIN aHAIIW3 MPOUCXOISIIETO B
Poccun maccoBoro MHUPOTOUYEHHST MKOH JIaHbl, HampuMep, B paborax
AM.Jrob6omynpoBa [3,4] u A.J.BopobweBoit [3], KOTOpPHIMHU MBI U
Bocnons3yemcs. (Ilog wmupoTtoueHwem ycioBHO OyJaeM MNOHMMAaTh Jr00oe
3araJJouyHoe  MOSIBJIEHWE  JKUAKOCTEH  Ha  MpeaMerax  PeIMruo3HOTO
npenHasHadeHus. Ilpy 3ToM MbI HpuU3HAEM HEOOOCHOBAHHOCTh YHOTPEOICHUS
3TOr0 TEPMUHA J0 OPUIMATIBLHOrO 3aKiatoueHus LlepkBu 1o kaxaomy ciydaro).

[TpoananusupyemM HeEKOTOpble (DaKThl, COMPOBOXKIAIOLINE NOSIBJIEHUE
Pa3TUYHBIX KUIKOCTEH HAa MKOHAX, KpecTax, pororpadusax u T.J. B CBETE YUCHUS
cearoii [IpaBocnaBHoil Lepksu, yuenus: CsaTbix OTIHOB.

XapakTepHoil, oOpamaronieid Ha ce0s BHHMaHHE, OCOOCHHOCTBIO OSTHUX
SBJICHUM SIBJII€TCA YacTasi UX O€3bIMAHHOCTb, AHOHUMHOCTb, HESICHOCTh CMBICIIA.
Bo3moxxHO cebe mpeacTaBuTh, YTO, €CIM MUPOTOYUT MKOHA boroponauubl, TO 3TO
4yJ0 TBOPHUTCS O MoJiuTBamM boropoauiibl, a eciu ukoHa, Hampumep, Llaps-
MY4Y€HHUKa, TO 3TO €ro 3HamMeHue. A Kak ObITh, KOIJla B OJTHOM U TOM K€ MecTe
OJTHOBPEMEHHO MHUPOTOYAT CaMble pa3jau4Hble MKOHBI? O3HayaeT Ju 3TO, 4TO,
Harpumep, u ['ocrioas, u boropoauna u pa3Hblie CBATbIE OJHOBPEMEHHO XOTSAT YTO-
TO BO3BECTUTH JIIOAsIM? HO TONBKO HE OYEHb MOHSITHO — YTO UMEHHO M KOMY
KOHKpETHO. A BeJb MHPOTOYAT U «IHCAHHBbIE Ha JIEpEBE U OTIEeYaTaHHbIE
TUNIOrpa)cKUM COCOOOM HMKOHBI M Jlaxke uX (oTorpaguu, MUPOTOYAT OKJIAIbI

1 CokomnoB bopuc 3axapoBnu ¢ 2004 roma mo 2011 sABisUICS OTBETCTBEHHBIM CEKpPETApEM
OKCIEpPTHOM TIpyMNIbl IO ONHCAHUIO YYAECHBIX COOBITMH, Npoucxomsmux B Pycckoit
IIpaBocnaBroit llepkBn npm CuHOIanpHOM  bOrociaoBCKOM KOMHCCHM  MOCKOBCKOIO
[Tarpuapxara. JlaHHasi cTaThsl HalKMCaHa HAa OCHOBE IVIaBbl MOHOrpaduu aBTOpa «Tpe3BHUTECH,
o6onpctryiite...» , Cepr.Ilocam, 2011 — npum.peo.
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UKOH U CTEKJIO, MOKPBIBAIOIIEE HMX, MUPOTOYAT METAUIMYECKHE KPECTHI...»[3,
C.182] u naxe crennl [6]. Kakue ke KOHKpETHbBIE JIMYHOCTH, CKphIBatOIuEe ceosl,

92
CTOSIT 3a dTUMU SIBICHUSAMU?

Yacto  WKOHBI MHPOTOYAT HE TOJBKO Yy MHUPSH, CUYUTAIOMUX ce0s
MPaBOCIABHBIMU, HO U B IIEPKBaX, U B KEJIbsIX Y MOHAXOB. M B KaTOJIMYECKOM MUpE
MHUPOTOYAT, CIE30TOYAT U KPOBOTOUAT UKOHBI U CTaTyH.

CrnenyeT TakXe MOMHUTb, YTO HE TOJIbKO Y XPUCTHAH, HO U B BOCTOYHBIX
PEIUTHUSX TPOUCXOAT CIE30TOUYEHHUSI, KPOBOTOUCHHUS, MIIEKOTOUEHUS - OT CTaTyu
U CKyJabnTypHbIX u3o0paxenuit [3, C.170]. To ecTh TaMm, Tle pEIUTUO3HbBIE
BEPOBAHMS BO3HHUKJIM HE OT MPOMOBEJCH U 3HAMEHUN XpHCTa U €ro AIOCTOJIOB, a
OT IJIOTCKOT0 MynpoBaHus. [Inorckoe MyapoBanue - «3To 06pa3 meiciiel o bore n
O BCEM JYXOBHOM, 3aMIMCTBOBAHHBII YEJIOBEKOM M3 €ro COCTOSIHUS MaJCHUs, a HE
n3 Cnosa boxwus» [1, C.7]. PazBe He O4YE€BHIAHO, YTO IOSBJICHUE XKUIKOCTECH Ha
npeaMeTax PeJIMTMO3HOTO HAa3HAUEHHS B CaMbIX Pa3IMUHBIX PEJIMTUSIX, CEKTaX,
Cpeau SI3BIYHUKOB U T.J. HE MOXKET CBHUJIETEIILCTBOBATh 00 MCTUHHOCTH TOTO WJIU
WHOTO BepoBaHMs. Beap ucTHHa ObIBae€T TOJBKO OJIHA. B 3TOM SIBIEHHMM MOKHO
YCMOTPETh CTPEMJICHHE YPaBHATh HCTUHHYIO BEpPYy C APYTUMH  «IUIOTCKUMU
MYyJApPOBAaHUAMI». A B KOHEYHOM UTOTE PACTBOPUTH MCTUHY B TOpa3ao OOJbIIEM
o0beMe YEJOBEYECKUX H3MBIIUICHUNH M 3a0MyKJICHUH U HCKa3uTh ee. A Belb
JbSIBOJTY, KaK pa3 U «HYKHa PEJIMUTHsl, TOJBKO KaK MOXKHO 0oJiee YHUBEpcaabHasl,
amopdHasi, ajormMaTuyeckas, TyMaHHas, Kak MOXXHO 0oJiee paciuibiBUaTtas, 4rod
IPUBJIEYb BO3MOXKHO OOJIbIIIEE YUCIO JIIOJEH K MOKIOHEHUIO aHTHUXPHUCTY...»[2,
C.14].

[TosTOMy BIOJIHE JOMYCTUMO MPEANOJIaraTh, YTO ITH SIBICHHUS MUPOTOUYECHUS
B orpane [IpaBociaBus MOTEHIIMATBLHO MOTYT HE OBITh bOXXHMHMU 3HAMEHHUSIMU, a
MMETh COBCEM APYrOoM CMBICI M LEJaU. MaccoBO€ MOSIBJICHHUE B MPAaBOCIABHOM
Cpe/ie 3araJjoYHbIX MUPOTOUYCHUN HE MOXET HE HaCTOpaKuBaTh. Beab M3BECTHO,
YTO  «...dyJeca W JesHHUS aHTUXpHUCTa NPUBEIYT B 3aTPYJHEHUE CAMBIX
n30panHukoB boxuux»[1, C.11].

B pasmuuneix panioHax Poccum u, B yacTHOCTH, B VBaHOBCKOW enapxuu
3a(MKCUPOBAHO HOBOE HEOOBIYHOE SIBJICHHE, KOT /1A JIFOObIC NKOHBI, IIOOBIBABIIIHEC B
OMpEICICHHON Kellbe, JOME, KBAPTUPE HAYMHAIIA MUPOTOUUTH. [lOSBIAIOTCA Kak
Obl cBOeOOpa3HbIC THE3a MHUPOTOUEHUW, TAE€ Kak Obl «OOJIydaroTcsy,

%2 Toanuuusie gyneca boxxuu ( B TOM 4ucClie MUPOTOUYEHUS) TATIEKO HE BCETa Cpa3y OTKPBITHI
JUISl BCEX B IIJIaHE CMBICIIA COBepIaroierocs 3HameHus. CM., Harpumep, «UyT0TBOpHBIE HKOHBI
Marepu boxwueity, Komomua, 1993, C.184-192. N Tem He MeHee upe3BbIYANHAS
IUPOKOMACIITA0HOCTh, TaK  CKa3aTh, COBPEMEHHBIX  MHUPOTOUYEHUH,  MHUPOTOUYCHUS
OJIHOBPEMEHHO C WKOHAaMH CTeH, O0aToHOB Oemoro xieba, CTEHHBIX MIKadoB, WHOT/AA

HaOJr01aeMble B «MUPOTOYMBBIX KBAPTUPAX», HE MOXKET HE HACTOPAKUBATh — NPUM.DEO.
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«3apsoKaroTes» (a MOXKET OBITb— 3apa)karoTcsi?) UKOHBI, MPUHECEHHbIE JTHOOBIMU
moapMu. Ecnu ke (IOBOJIBHO pEIKO) MNPUHECEHHbIE HMKOHBI HE HaYMHAIIU
MHUPOTOYHTH, TO B IJa3ax OKPYKAIOUIUX, 3TO 3HAK HEAOCTOMHOCTH WX BIIAJIEIIbIIA.
Takux «MHIYIMPOBAHHBIX» HA MUPOTOUYCHHE MKOH HACUMUTHIBAETCS YXKE JECATKH
Teicsid. A Beap 3a 2000-metHioro wuctopuio llepkBu momoOHBIE ciydan
(MUpPOTOYCHHE WM CJIE30TCUCHHE) OBLIM HUCKIIOYUTEIHHO PEIKUM COOBITHEM |3,
C.155] u, BeposATHO, TOATOMY IO CyTH JI€Jia CEPhE3HO HE UCCIIEIOBAIUC.

Korma 4denoBek XKakIET «4yla», U «4yJ0» €My NOCBUIAETCS U MPU 3TOM
YUCJIO KKIYIIMX YBETUYMBAETCS U BCE OHU TAKXKE IMOJIYYAIOT «4YyJ0», TO 3TO
MPUBOJUT K BBIBOJAM O TOM, YTO Mbl UMEEM JIEJIO C CO3HATEJIbHBIM MPUBIICYCHUEM
BHHUMAaHMS MaccC JIIOIeH K 3TUM siBJIeHUsIM. Eciii e camu 3TH sIBJICHUSI HEOHSITHBI
Y 4acTO HE MOTYT ObITh OOBSCHEHBI, KAK HEOOXOJMMBIE JJI YKPEIJIEHUSI BEPhI U
CIIACEHMsI 4YEeJIOBEKa, coxpaHeHusa eauHcTtBa LlepkBun XpucTtoBOW, TO HAIO
HAaCTOPOXKHUTHCS, T.K. HET TAKHX YyJeC, KOTOpblE HE MOIJIA Obl MOAJENATh AYXHU
370661, Bemb, 9TOOB MpPENbCTHTh M W3OPAHHBIX, OCCHI TOIKHBI M MOTYT
OCYLIECTBJISATh CBOM JECHCTBHS B SIBICHUSX, IPEAMETAX U BELIECTBAX, KOTOPBIE HE
OTIIYTHYT BEpPYIOLIErO0 4YEJOBEKAa, B YACTHOCTH, B MPEAMETax, IPHUBBIYHO
OKpPYXAaIOIMX XPUCTHAHMHA: HAIPUMEP, B UKOHAxX U T.I. Ho 3TH sBIEHUS MOTYT
CrIOocOOCTBOBATH MPENBIICHUIO JIOJICH M YAAIATh UX OT BEKOBBIX 3aBETOB llepkBH,
HaIlpaBJIEHHbIX Ha claceHue Aymu. Hampumep, MOKIOHEHHE CaMOMY SBIICHHIO
OyzeT 3aHuMaTh OOJbIIE BHUMAHHUSA, BPEMEHHU M CHJI, YEM MOJIUTBA, MOCTOSHHBIN
CaMOKOHTpOJb, 3a00Ta O OJMKHEM W T.A. A Belb CaMO <CKEJlaHWE BUJCTh
3HAMEHHUE CIIYKUT pu3HaKoM Hesepus... »[1,C.49].

Kak nokaspiBaeT *HU3Hb, MUPOTOUYMBOM MKOHE HEPEIKO MpUIaeTcs OoJibliee
3HAYEHHWE, 4YE€M HEMHUPOTOYMBOM, T.€. HMKOHaM MPHUIAETCS pa3Has CTENEHb
0J1arocTH; 0OJTHA UKOHA CTAHOBUTCS 0OBEKTOM OOJBIIETO MOKJIOHEHHUS, YeM Apyras,
Y [IPU 3TOM 3aTMEBAETCs caM 00pa3 Ha Heill M300paKEHHBIN. A 3TO TPAHUYUT YKe
C WJIOJIONOKJIOHCTBOM, T.€. MOJAMEHOW oOpamieHus Kk Xpucty, boropoauie wiu
KaKOMY-JIM0O CBSATOMY, OOpalleHHEM K ONpEAEICHHOMY IMpPEaMETy LEpPKOBHOMN
YKU3HM, KOTOPBIA BBIJEISETCS U3 IPYTMX, TOJBKO TEM, YTO HAa HEM IOSBHJIACH
KaKasi-mu00 KHUIKOCTb.

HNMeroTcss onMcaHusi HECKOJIBKUMX CIIy4aeB MCLEJIEHUS JIoAEH mocie
NIOMa3aHHsl MX BBIACIMBLICHCS M3 MKOHBI >KMAKOCTBHIO. OJIHaKO, 3TO HE BCerna
ABJIIETCSI CBUJETENHCTBOM BoJM boxbeld mockoinbky: «llnorckoe MyzapoBaHue

9 ZIYXI/I 370061 HMMEIOT OrpaHMYCHHBIC BO3MOXXHOCTH B TBOPCHUN CBCPXBECTCCTBCHHBIX
neiictBuit (cM. «K mpobieme OOrocioBCKOM OIEHKH UYAECHBIX SBICHUH» - B  ajlbM.
«boxecTBEHHOE OTKpOBEHHE U COBpeMeHHass Hayka», Ne3 ), oOJHaKo HX MOJIJAEIKU
TaJUTIOLIMHATOPHOTO  XapakTepa MOTEHUIHATIbHO MOTYT JyONUpOBaTh IPaKTHUECKH Jt00oe

qyJIeCHOE SIBJIEHUE (CM. TaM Ke€) — npum.peo.
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OpU3HAeT HEAYrd OeICTBHEM, a HCIeIEHHE OT HHX, OCOOJHMBO YYJECHOE,
BEJMYANIINM 0JIaronoiyuyremM, Majio 3a00TICh O TOM, CONPSKEHO JIM UCLEICHHUE C
MOJIB30M IS AyIIH, Wik ¢ BpeaoM g Heen[l, C.38]. Beap mMpOKO M3BECTHBI
CIIy4au «HMCUEJICHU» OT 3Haxapei, KOJJIYHOB U SKCTPACEHCOB U MX IEYaJbHBIE U
TyXOBHBIE U (pu3mveckue mociaeAcTBusa. Kcratu Henb3s 3a0bIBaTh, YTO MMEIOTCS
CJIy4yau, KOTJ1a MUPOTOUECHHE OTPUIIATEIBHO CKa3aJIOCh Ha 3JJ0POBbE LIETI0M CEMbH,
T.€. YXYALIWIOCH U PU3NYECKOE U AYIIEBHOE COCTOSHUE €€ WICHOB [4].

Kak ormeuanocs B «l'nmace tuxom»[3], 3TO HEMOHATHOE UM HEOJHO3HAYHOE
ABJICHUE «MHUPOTOYEHUS» 4Yallle MPOUCXOAAT HE B TEX XpaMax, KOTOpPbIE
byHKUHOHUpOBaIU 10 Hadana 90-X rosio, a B BOCCTAaHABIMBAEMbIX WJIM BO BHOBb
OTKpBhIBa€MbIX. TaM, TIJ€ TOJBKO JIMIIb HATaXKUBACTCS LEPKOBHAS KU3Hb U
cobopHas wmosutBa. Xopomo au 3T0? OT bora nu? Beap yx wumerorcs
MHOT'OYMCJICHHBbIE (DaKkThl B MyOJHMKalMsIX, B paauonepenadax, B Murepuere, B
YACTHBIX Oecesiax O MPOSBICHUSIX TOPABIHM, TIIECIaBUS, packoja, AYXOBHBIX U
dbuznyecknx 3a00JIeBaHUAX TaM, IJI€ MUPOTOYAT UKOHBI U KPECThI, Y XpaHUTEICH
TaKMX HUKOH U Yy TeX, KTO O€30roBOPOYHO MPUHUMAET 3TO SBJICHUE Kak
0e3ycnoBHyl0 boxbio muinocte. A Benb: «VICTUHHBIE TpaBEeAHUKHA MOCTOSHHO
MOMBIIUISIIOT, YTO OHU HEOCTOMHBI bora»-roBoput Mcaak Cupckuii [1, C.341*.

[Ipu ananmu3e MHUPOTOUYECHHUS MO pabdoTaM aBTOPUTETHOIO CHEIHUANCTAa U
cobuparelnsi CBUACTEIBCTB O 4YyJecHbIX siBlieHusx A.Jlrobomyaposa [3,4] ObL1
WCIIOJB30BaH JIMIIb (DAKTUUECKUN M3JI0KEHHBI MaTepuan, HO, Oe3yCIIOBHO,
HMHTEpEC MPEJICTABIISIET OTHOIIEHUE K HEMY CaMOIo aBTOpA.

[IpuBenemM HEKOTOPBIE €r0 BHICKA3bIBAHUSI.

«CeroaHsi Mbl ABJISIEMCS COBPEMEHHHKAMH JPYTrOro MOTPSICAOLIET0 4y/1a —
NOBCEMECMHbIX 3HAMEHUU Om UKOH, HA4all0 KOTOPBIX MOXHO C TOJIHOU
OTPENICICHHOCThIO OTHECTH K 1991romy». «Omo nebvisanoe senenue 6 ucmopuu
CMpaHbl — HECOMHEHHbIU UCMOPUYECKUll (akm, uUMeroujull 02poMHOe O0YXOBHOe
3HaueHue. Imo a6uwlll enac boowcutl, oopawennsiii, Ko 6cemy Hapoody pycckomy. Ha
4yTO yka3yeT oH? K uemy npusbiBaet, OT yero npeaocreperaet? HaBepHo, OTBETUTH
Ha 3TU BOIPOCHI B TIOJIHOTE MTOKA HEBO3MOKHO.

Jlamee aBTOp KOHCTAaTHPYET, YTO BUIUMBIX IUIOJOB BO3IAECHCTBUS 3HAMEHHU
cpenu Jojiel He HaOMroaeTcs, oOIEero BOIEPKOBIECHUS HAPO/Ia HE MPOUCXOIUT.
HabmroaeTcsi HECKOJIBKO THUIIOB OTHOIICHUH JIOAEH K 4yqy MUpoToueHus. Jis
MaJlol 4YacTh BEPYIOIIUX — OTO JCATEIbHBIA OTKJIMK, HMEIOIIUA CBOUM
MOCJIEACTBUEM BO3POXKJICHHE M  YKpEIUIGHHE ueloBeka. Jlns apyrux, 310 -
OKKYJIbTHO-TIOTPEOUTENHCKOE OTHOIIEHHE, T.€. CTPEMJICHHE BBUICUUThH OOJIC3Hb.

4
o Ilcuxonornueckas pCaknuda OTPULATCIIBHOTO XapaKTepa Ha CBEPXBECTECCTBCHHOC ABJICHUC HE
MOXET 6LITB OIHO3HAYHBIM YKAa3aHHUEM HAa UCTOUYHHUK YyJa. qy'I[O BOCKPCCCHHUA Ha3ap51 IMpUBCIIO,

KaK U3BECTHO, K OKOHUYATEIbHOMY petieHnio o ooroyouiictse (Moan.11) - npum. peo.
178



Hnst  Tperbux - OTCTPAaHEHHO-JIOOOMBITCTBYIOIEE, T.€. 0€3 JyXOBHBIX
nocinencteuii. M, HakoHel, s YETBEPTHIX — OTHOUIEHHE PaBHOAYIIHO-
Oe3pa3auyHoe. ABTOp COXKaJieeT, YTO TaKO€ »JIOXalbHOE, MO €ro MHEHHIO,
SBJICHHE, 3Ta MUJIOCTh BOXHS HEZOCTAaTOYHO OLIEHEHO JIIOJbMH, HO, TpaBia, B
IPyromM pasnene cBoed paborel HamoMuHaeT 3aBeTbl OtunoB llepkBu o0
HEOOXOIMMOCTH Pa3IMYEHUS TyXOB, O JOKHBIX YyjecaXx ¥ BO3MOXHOCTH BIIaCTh B
MpeiecTb. «... HECOMHEHHO OJHO: TSXKKOE JIyXOBHOE MOPaXEHUE MOJIYUUT
YEJIOBEK, €CJIM BOCHPUMET HCTEUCHHE BJIard Ha CBOEW MKOHE «KaK IpPU3HAK
yrogHoctu ero MoautBe»![3, C.171]. Kak MoXHO 3aMeTuTh, y aBTOpa
MPOTUBOPEUYUBOE, HEOMIPENEICHHOE OTHOIICHUE K JAHHOMY SIBJICHUIO.

CoMHeHHUS B OIICHKE SIBJICHUSI MUPOTOYEHHS elle Oojiee 3aMETHBI B JPYroi
paboTte A.JlrobomyapoBa «MuporoueHue HUKOH B BOCIIPUSTHHI
COBpPEMEHHHUKOB»[4]. ABTOp, B YacCTHOCTH, MNHIIET: «Jlake CBAIICHHUKA HE
HCKJIIOYAIOT BO3MOXXHOCTH TOTO, YTO HEKOTOpbIE ClIydaul MHUPOTOUYEHUU €CTh
Pa3HOBUIHOCTH MOJTEPTENUCTa (C HEM. «uepa 0yxoe»). Kak n3BecTHO, MONTEPrencT
TECHO CBSI3aH C KOHKPETHBIMU TIEPCOHAMU M TMPOUCXOAUT OOJBIIEH YacThIO
TOJBKO B X MPUCYTCTBUINY.

D10 BpaxacOHOE 4YEJIOBEKY SBJICHUE W3BECTHO C HE3aMaMsITHBIX BPEMEH.
OIHO U3 AOBOJILHO MOJIHBIX €r0 ONpPEAENICHUN, HalieHHOe B IHTEpHETE TakoBO:
«Ilonteprefict — aHOMalabHOE SBJICHHE, 3aKIIOYAIONIECECS B CaMOIPOU3BOJIHLHOM
MEePEMEILICHUH TPEIMETOB, UX MCUYE3HOBEHUM U BOSHUKHOBEHHWU B HOBOM MECTE,
MOSIBJICHUM TPEIMETOB, BOABI WM JPYTUX JKUJIKOCTEH, PE3KOM HM3MEHEHUU
TEeMIIepaTypbl, BOSHUKHOBEHUH HEOOBSICHUMBIX 3BYKOB, HAJAMHUCEH, HEMPUSTHOTO
OIIYIICHUS] YY>KOTO TMPUCYTCTBUS, CTPAHHBIX CBETOBBIX AS(PPEKTOB, BCIBIIICK
CBETA, pACIUIBIBUATHIX YEJIOBEYECKUX CHUIYITOB WIM MAJICHBKUX MOXHATBIX
3BEPHKOBY.

A BOT Kak OINKCBIBAETCS MHPOTOYEHUE B OJHOM W3 myOnukamuit [6, C.89].
«IIpunun Mbl OAHAXABI B LIEPKOBb M YBUJIEJIM HA CTEHE BBIIIE MKOH HAJMKUCh
«JIro00Bb». KTO ke Hamucan 3TO CIIOBO TaK BBICOKO, Ja B 3aKpBITOM LEpKBH? A
CJIOBO MEIJIEHHO PacIUIbIBAJIOCh, Tasull odepTaHusi OykB. Ho moBkIe mepBoro
CJIOBa BJIIpYI Haudajo BBICTymaTh BTOpoe — «bor». Ham ObulO M3BECTHO, 4TO
MHUPOTOYAT WHOT/Ia MKOHBI, HO YTOOBI MHUpoTOYMIa cTeHa?.. Ha Hammx rmazax
MPOUCXOJUIIO YyJ0, a MbI, JIIOJAX HE YMEIOUIME HU BMECTUTb, HU OCO3HATh €ro,
0osANUCh Jaxke BEpUTh — COOCTBEHHbIM rja3zaMm... Ha crnenmyromee yrtpo ¢
MOBEPXHOCTH HUKOH OOMJIBHO HCTeKano Mupo. Ciyxanui CBSIIEHHUK OEpeKHO
coOpan ero u nomaszan ceds U Hac. K KOHIy JHS MUPOTOUYWIH YK€ HECKOJIBKO
UKOH». B 3TOM OTpBIBKE MOXHO YCMOTPETh CXOKE€CTh OMUCAHHOTO COOBITHS C
Pa3HOBUIHOCTBIO TONTEpreiicta 6€3 AIEeMEHTOB YCTpalleHHs, HO C OYEBUIHOU

HeNnbl0 TMpuBJieub BHUMaHue. [lanee B myOnMKamuu TOBOPHUTCS, YTO CTaperl
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KaTeropuuecku He OJarocioBui HMHTEpecoBaThcs siBieHHeM. W Bckope
MUPOTOYEHHUE IIPEKPATHIIOCh. TaM ke Mog4epKuBaeTcs, 4yTo: « MHUpOTOUEHHE Kak
TaKOBOE HE 3aTpParuBacT KAaHOHWYECKMX OCHOB Halled BEpbl M TOYHOIO,
OJTHO3HAYHOTO oOIpeneseHns He wuMeer. Hecmorps Ha 3T0, NoOAaBIIArONIce
OOJBIIMHCTBO MPABOCIABHBIX TBEPAO YBEPEHBI B HECOMHEHHOM OOXECTBEHHOM
y4acTHH B NOJOOHBIX uyjaecax... ». Benp «xaxnoe uyno y bora oOs3aTenbHO
HaIIpaBJICHO K HAIIeMy CHAacCEHUIO0 M BCErJa aJpecHO», HO TaK JIM 3TO B JAHHOM
ciayyae? UTo ke Kacaercd KpPOBOTOYMBOCTHM HKOH, B YaCTHOCTH, B OJHON W3
kBaptip r. KiMHA, TO aBTOp CYMTACT, YTO TPYAHO NPH3HABATH UyICCHBIM
3peNuile, KOTJa CBATOM JIMK Ha MKOHE IOKPBIT KPOBBIO, 3a4ACTYIO0 CKPBIBAIOIIEH
n3zoopaxenue. C HUM BIOJIHE MOKHO COTJIACUTBCS, BEb HAJIO €LIE IOMHUTh, YTO
«Iylma  BCSKOro Teda ecTb  KpoBb  eron(Jles.17.14),  «xpoBb  ecTb
nyma»(Brop.12.23), KpoBpto XpuCTOBOW MbI IpUYamaeMcs. A 4bs KpOBb-IyIlia
CKpBIBa€T OT HAac cBsAToe u300paxeHue? W B uyem 31ech cmbicia?.. ABTOp
YTBEPKJIAET, YTO B ATUX BONPOCAX «COOJIA3HSAIOTCS HE TOJBKO MHpSHE, HO U
MOHAaxd W CBSUIEHHUKU, a Topod u Biuaablku»[6, C.91] u npusbiBaer K
OCTOPOKHOCTH U 0J1aropazyMHuio.

B 3axiroueHre HaJ0 MpU3HATH, YTO JUISA NMPABHIIBHOM OLEHKH COBPEMEHHBIX
ABJICHHI, KOIJa Ha MpeIMeTax pEeJUrHO3HOrO0 Ha3HAYEHHs BBIICISIOTCA
pa3IuYHbIC )KUIKOCTH, HEOOXOIUMO TIIATEIBbHOE UCCIEAOBAHUE U OCMBICITUBAHUE
Ka)KJI0OT0 KOHKpETHOTo cirydasi. 0o nydiie, cunrtas ce0st HeAOCTOMHBIM 3HAMEHHUM,
OTHECTUCh C HEJOBEPHEM U TMOABEPTHYTh H3YYEHUIO HCTUHHOE YyJ0, YEM
MOCTIEITHO OOOJIBCTUTHCS JDKEUYJeCaMH, YTO IPUBENET TOJIbKO K morudenu. Kak
00 stom npeaynpexaaer @eodan 3aTBopHuk: «KT0 He 3axouer y3HaBaTh KO3HU U
CETH Bpara CIaceHus, TOT HeMUHYEMO NajieT B HUX U yKe He BCTAHeT» ",

Eme B 1916r. mporouepeti Credpan OcTtpoymMoB mucan [5], 4To «BechbMa
KenaTellbHa Oe3NpucTpacTHas, CIIOKOWHAs, OCHOBaHHAas Ha JIOTUKE M TOYHOM
3HAHMM KPUTHUKA YyJeC W COOBITHH, BbIIaBaeMbIX 3a 4vyJecHble. Ha momoursb
€CTECTBEHHbIM HayKaM 3/1€Cb JOJDKHA TNPHUITA HCTOpUS, SI3bIKOBEJCHUE,
NCUXOJIOTUST U MeauiuHa» u T.1. llpudyem, ¢akT cyliecTBOBaHUS 3aBEJOMO
JOXHBIX YyleC He [OJDKEH BIHUATh Ha OOBEKTHMBHOCTH M TIIATEIHHOCTD
VCCIICIOBAHUM.

% T e. 60KECTBEHHBIM 110 CBOEMY IIPOUCXOKICHUIO (npum.peo.)
% Heo6X0aMMO OTMETHTD JIPYTYIO0 KpalfHOCTb, KOTOPOI TaKkke cieayeT u3deraTb — NpU3HaHUS
boxxuux uynec 3a JE€MOHWYECKHE SIBICHHS, YTO SIBISIETCS YK€ NPSAMBIM OOrOXyJIbCTBOM.
OKOHYaTENBHO CJIOBO MPH OLEHKE YYAECHBIX CUTyalHuil octaercs 3a uctuHamu Ca.llucanus u
Cs.Ilpenanus. Ilpu 3TOM B HEONpEAENEHHBIX ClIy4asX, NP KOTOPBIX MOIBITKM HPUMEHEHUs
ATOr0 KPUTEPHs HE NPUBOAAT K OJHO3HAYHOMY OTBETY, PEHIAIOLIEE CIIOBO JIOHKHO OCTABATHCS
3a TpaBAIIMM apxuepeeM MM 32 HepapXUuecKuM aBTOPUTETOM Ooyiee  BBICOKOTO
YPOBHsI(npum.peo.).
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TpyIHO HE COTVIACUTBCS C TAKUMHU YTBEPKIACHUSAMMU.
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Komauypunckuii H.1O.
CyumiecTBy10T Jin 0M0JI1eiicKMe OCHOBAHUS HAYYHOI'0 KpeanuoHu3ma?

HayuHbll KpeallmoHu3M, NpeICTaBICHHBIN B HACTOSIIIEE BPeMsl 3HAUNTEIbHBIM
YUCJIOM  HCclieoBaHuM, Obul  daktuuecku ocHoBaH [.Moppucom wu
JIEKJIApUPOBAJICA UM KaK CUCTEMA B3IJIS[I0B, OCHOBaHHas Ha bubnuu[1].

B a1y cuctemy B3rsi10B 00s13aT€IBHO BKIIIOUAIOTCSA TPU OCHOBHBIE MTOCTYJIATA,
KOTOpbI€ 0€3yCIIOBHO MPUHUMAIOTCS BCEMU KPEAIMOHUCTaMU. JTU TPU MOCTYJIaTa

TaKOBBI.

1.Mup siBiieTCsl COTBOPEHHBIM TBOPIIOM «M3 HUYET0» B TCUCHHUE 6 KaJCHIapHbIX JHEH.
2.PacTeHus U ’KUBOTHBIE COTBOPEHBI «I10 POJIY» B T€UEHUE ITOTO Cpoka. OTIEIbHbIE KIacChl
JKUBOTHBIX U PACTEHUN HE UMEIOT MEXIY COOOI0 IBOTIOLMOHHOMN CBSI3U. DBOIIOIMOHHOE
«JIpEBO» HE UMEJIO MECTa.

3. C MoMeHTa Havajia COTBOpPEHUs MUpa npouwio He 6onee 10 ThIC. neT.

VYkazaHHbIe MOCTYJIaThl OyJeM 0003HauaTh fanee kak «OCHOBHBIE MOCTYJIAThI
kpeaunoHHoM mapagurmbey(OIIKIT).

OIIKII siBrsiroTcst TpaguumonHsiMu it [IpaBocinaBHoi LlepkBu 1 MOTYT OBITH
OJIHO3HaYyHO oOocHoBaHbl Ha (QyHmamente Ca.IIpemanus IlpaBocnaBus
[3].[4].[5].[10].

Opnako, kKak JeknapupoBaioch caMuMm [.MoppucoM, B Kak NOpOJIOKAET
YTBEPKIATbCSI €ro MOCIENOBATEISIMU - KPEAMOHUCTAMH IPOTECTAHTCKOM
opuentauuu, OIIKII Moryt ObITH CTpOro OOOCHOBaHBI HCKIIOUHUTEIBHO MpHU
MOMOIIK 3K3ereTudeckoro meroga Solo Scriptura mist moHumaHus OMOJIEHCKHX
TekcToB. Ilpn ATOM MeETOlle HSK3EreT MOJb3yeTCsl TOJBKO TeKCToM bubivuu wu
CBOMMHU COOOpaXEHHUSIMU TPU €€ aHaliu3e, HCIOJb3YyeT MapajUieIbHbie MecTa
Bubsnu 11 BBIABICHUM CMBICTIA CKA3aHHOTO B e¢ TeKcTax (mpuHImm Scripture by
Scripture). «OCHOBHBIM TPUHIMIIOM IMOHUMAaHHS BCAKOro (parmenta bubmnu
SBJIIETCSI CpaBHEHHUE YMOTpeOaeHus cioB U (ppa3 ¢ apyrumu mMectamu bubmumy» (
A basic principle of understanding a Bible passage is to compare the use of words
and phrases with other parts of the Bible [2, p.39]).

MoXHO 11 YTBEpX,AaTh, YTO MPUMEHEHHE YKAa3aHHOTO METOAa OJHO3HA4YHO
npuBoauT K OIIKII? Ha 3TOoT BOmpoc MBI MOMBITAEMCS OTBETUTbH, NMPUMEHSS
yYKa3aHHbIE dK3E€r€TUYECKUE METO/IBI.

JIy1st 5TOTO  MBICIIEHHO BOOOpa3nM celsi B POJIM MPOTECTAHTCKOTO HeoduTa, HE
OOpEMEHEHHOTO AaBTOPUTETHHIMHU MHEHHUSMU ¥ TPAAUIUSMU, THITAIOMIETOCS
CaMOCTOATENbHO  PEHIMTh ATOT BONPOC TMpU  M[OMOIIM  aHajdu3a  Kak
npeBHeeBperickoro Tekcta bubmmm, tak u Centyaruntsl. (O0a 3THX TekcTa
SBJISIIOTCS ABTOPUTETHBIMU TEPBOMCTOUHMKAMH M 00a IUTUPYIOTCS B KHHUTaX
Hogsoro 3aseta). [TocMoTpHM, 4TO MOTYYUTCS.
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1.Bonpoc 0 qHSIX TBOpeHUs

Wrak, unTas mocienoBaTeNbHO MEPBYIO U 3aTEM BTOPYIO TIaBbl KHUTU bbiTHE
Ha JPCBHCEBPCHCKOM, HAll HECOQUT CTOJIKHETCS BIEPBBIC C YIIOMHUHAHHEM CIIOBA
07" «aenp»(iiom) B Beitue 1,5. W Ha3Baa Bor cBeT aAHeM, a TbMY HOYBIO.
BnonHe MOHATHO, YTO yHOTPEOJEHUE CIIOBA «JIEHb» JJisi 0003HAYEHUsI CBETJIOrO
BPEMEHHU HC BBI3BIBACT HUKAKHUX HEIOYMCHHH. Bo BTOpOI 4acT TOro ke CTHXa
TaK)X€ IPHUCYTCTBYET 3TO cja0Bo. M ObLI Beuep, U ObLIO YTPO: IeHb (DV) OJIMH.
Ham HeouT cHOBa CTaIKUBAETCS CO CIIOBOM «JI€HB» B HECKOJBKO MHOM CMBICIIE,
HO TOXE BO BpoAe Obl TOHATHOM, XOTS W OTJIMYHOM OT TIEPBOTO
CIIOBOYNOTpeOJieHusT cioBa «JeHb». Hanbonee ecTecTBEHHbIM U TEPBBIM
OPUXOASIIMM B TOJIOBY ITOHUMAaHHEM B JTOM cuTyauuu OyAeT NOHUMaHUE
UCIIOJIb30BAHHOTO 3/IECHh CIIOBA «JEHb» B 3HAUEHUU «CYTKH», TeM OoJjiee, 4TO
KOHTEKCT YKa3bIBAET BpoJie Obl HA CMEHY BPEMEH CYTOK B TEUEHHE 3TOrO MEPBOrO
nHs. Brpodem, cpa3zy 3aMe€THM, YTO B JIPEBHEEBPEWCKOM TEKCTE HET MPSMOIO
yKa3aHHUs HAa TO, YTO YKa3aHHbIE BEUEP U YTPO COCTABISIOT «IAEHb OJIUHY.
JIBoeToune, NpUCYTCTBYIOLIEE B PYCCKOM MEPEBOJE — CIEIACTBUE NHTEPIPETALMH.
AHanoruyHasi CHUTyallMsi M CO BCEMH OCTaJbHBIMH JHAMHU TBOpeHuUs. (B
JPEBHEEBPENCKOM TEKCTE HE COAEPKUTCS HUKAKUX YKA3aHHWI Ha TO, YTO «BEUEp U
yTpoO» cocmasnsnu JHU TBOpeHus. Jlo6aBuM, yTo B Tekcte CenTyaruHThl TOXE
OTCYTCTBYIOT TaKoro poja ykazaHus. [103ToMy, CTporo roBopsi, €Ciii HOJXOUTh K
NepeBOly YKa3aHHOIO MECTa YHCTO TEKCTyallbHO, TO MEPEBECTH HEOOXOIUMO
OblI0 OBl Tak: «ObUT Beuep U OBUIO YyTPO, JACHb oauH». [Ipm Takom BapuaHTe
BOCIIPUATHUSL TEKCTA, MPEACTABISACTCS BIOJHE BO3MOXHBIM HWHTEPIPETUPOBATH
cioBa M ObLT1 Bedep, U ObLIO YyTPo B bhIT.1,5 M nanee aHaiornyHbie Mecta B
beirl,8; beiTl, 13, beiTl,19, beiTl,23, briTl1,31, Kak npocrtoe ykazaHue Ha
UUKIMYECKU Oer BpeMEHHU, MpuU 3TOM JAHU (HOMBI) MOTYT K HHUM HE HMETh
OTHOIIICHHUS.)

Uurass panee nepByr IJIaBy KHUTM bbITHME, HAll YWTATENlb HAWIET eIIe
HECKOJIbKO aHAJOTMYHBIX MECT, B KOTOPBIX TOBOPUTCA O AHSIX TBOPEHHUS. ITO
cooTBeTcTBeHHO &, 13, 19, 23, 31 cTuxu mnepBoi riaBbl KHUTH bbiTHE, B HUX
TOBOPHUTCS O KKJIOM U3 IIECTU JTHEH TBOPEHUSI TOYHO TAKUM K€ 00pa3oM, KakK U O
NepBOM BO BTOpoii uactu bBrIT. 1,5, T.e. Bpoe Obl, Kak o cyTkax. Kaxercs, 4to Bce
ACHO. ..

[Iponomxas nanee ureHue bubOnuu W, mepexojs K riaBe BTopod beitus,
HEOpUT BCTpEYAETCs CHOBA CO CJOBOM «HOM», KOTOpPbIM B TIEpBOM TIJaBe
0003HaYaNNCh, KaK MPEACTABISIOCH, CBETIIOE BPEMS CYTOK M CaMU CYTKHU, IPUYEM
3JIECh 9TO CJIOBO - B BECbMa CIIOKHOM JTs HoHuMaHust KoHTekcTe (bpiT.2,4-5).
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[TepeBon pycckoro CuHOAanbHOTO W3AaHUs: BOT mpoucxoxkaeHue Hebda u
3eMJIH, IIPA COTBOPEHHH UX, B TO BpeMs (D12 (OciioM-«B JIeHbY»), Koraa I'ocroab
bor co3xana 3emu110 1 He0O, M BCAKHNH 1M0JIeBOIl KYCTAPHUK, KOTOPOIo ele He
ObLI0 HAa 3eMile, U BCAKYIO IOJIEBYH) TpaBy, KOTOpas emie He pociaa, udo
I'ocmoar Bor He mochbLIAJ J0XKASA HA 3eMJII0, U He ObLLIO 4YejioBeKa IJIs
Bo3aeabiBaHus 3emun (boit.2,4-5).

3amMeTHM, 4TO BMECTO «8 MO 8peMs» B JPEBHEEBPENCKOM MOJJIMHHUKE CTOUT
«B JICHBY.

3aMeTMM Takke, YTO JaHHBIA (QpParMEHT MOXET OBITh TEPEBENCH C
JpeBHEEBPENCKOro 0gosixo. [Ipu mepBoM BapuaHTE€ MOHUMAHMS K CIOBY «HOM»
OTHOCATCA 3eMJIsi U HE0O, a TaKKE U COTBOPEHHE BCAKOTO KyCTapHUKA M BCSKOM
TpaBbl. [Ipy TakoM MOHMMaHHUH CJIOBO «HOM» MOMKET NPHOOPETaTh 3HAUYCHHE
«HEOIPEICIICHHBIN MPOMEXYTOK BpPEMEHH, OOJIbIIMN, 4yeM 24 4acoBOM JEHBbY,
MOCKOJIBKY pacTeHus ObUIM COTBOpeHBI B TpeTuil neHb (bbiT.1,13). [laHHbli
BapHaHT IEPEeBOJa MPEINOYNTACTCS KpealMoHucTaMu mportectantamu [2, Ch.2],
HECMOTpPS Ha TO, YTO OH CBSI3aH C MPOOJIEMOM, KOTOPYIO UM HaJ0 B 3TOM Cilydae
pelars - CM. Jajee.

[Ipu BTOpOM BapuaHTE MOHUMaHUSI COTBOPEHHUE BCSIKOTO KyCTapHUKA U BCSAKOM
IIOJIEBOM TPaBBI K CIOBY «HOM» HE otHocuTes . JlBe yKa3aHHbIE UHTEPIPETaLuU
OYEBHUIHO JIOTUYECKH MCKIIFOYAIOT APYT APyra MO CMBICIY.

Ham runoreTndeckuil MpOTECTAaHTCKU YUTATEIb, UMEIOIINI BO3MOKHOCTh HE
TOJBKO YTEHUs JpeBHeeBpeiickoil buOnuu, U3 AaHHOW NUJIEMMBI TOMBITAETCS
BBINTH, OOpATHUBIINCH K aBTOPUTETHOMY Uil Hero Tekcty CenTyarusrsl,
(TOCKOJNIBKY IMTAThl KaK U3 JPEBHEEBPEUCKOTO TeKCTa, Tak W u3 CenTyaruHThl
MPUCYTCTBYIOT B TekcTax HoBoro 3aBera), rae HalIeT EPBYIO MHTEPIPETALUIO U3
JIBYX BBIIICYKa3aHHBIX.

Ho torpma Bo3Hukaer mpoOjieMa, CBsi3aHHas ¢ 3HadeHueM (012 (Oeilom-«B
neHb») B bbIT.2.4-5. TIOCKONIBKY €ClIM CJIOBO «JIEHb» B 3TOM CHUTyallud O3HAYaeT
IIPOMEKYTOK BpPEMEHH, OOJBIINNA YEM JI€Hb, TO U B MEPBOM riaBe bbiTus Takoe
3HAYCHHE MOXET OBITh BITOJIHE IIPUEMIIEMO C TOYKH 3peHus Scripture by Scripture.

Htak, B KakoM CMBICIIE yHOTPEOJICHO CJIOBO #WoM («iaeHb») B brIT.2,4-5?
Cy1iecTByIOT ABE BEPCUU OTHOCHUTENBHOTO 3TOro. IlepBas. «B nenp» 0121 - ecThb
UJICOMAaTHYECKUil 000poT, 03Hauarmui «B TO Bpems» (Yucn. 7,10 u Ywucn.7,84
)[2, Ch.2]. Ho tak i1 370 anst BeIT.2,4-5, MOCKOJIBKY COBCEM OJIM3KO MEpe]] STUM

%" Takoe moHnMaHue OTPa)KEHO B YACTHOCTHU B OJTHOM W3 COBPEMEHHBIX UYACHCKUX MEPEBOIOB (
«Bot mopoxieHuss HeOeCHbIE W 3eMHBbIE NMPU COTBOPEHHH WX, B JIEHb CO3WAaHHs [ ocCrmomom
Borom 3emuin u HeGa. Hukakoro KycrapHuKa IOJICBOTO €Ilie He ObLIIO Ha 3eMJIC M HUKaKas TpaBa
mosieBasi emie He pocia, ubo moxas He cian [ocrmogas bor Ha 3emitio, W YenoBeka He OBLIO,
4T0OBI BO3/IENbIBATh 3eMitio» [3]) u B mepeBoae Young's Literal Translation.
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CTUXOM, B BBIT.2,2 TO e ciroBocoYETaHUE 011 yHOTPEOJIEHO B 3HAYEHUM « B
JIEHbY», U YIIOTPEOJISIETCS AJIsi KOHKPETHOTO yKa3aHUs Ha CEbMOM JEHb TBOPEHUSI.
N coepmiua bor k cenbMomy aHI0 Aejia CBou, koTopblie OH Jejaji, 1 NOYUJ B
neHb (012 (OeiioM -«B ICHBY)) cebMBbIi 0T Beex aejl CBOMX, KOTOpbIE Jejiall.

3HaueHHE CIIOBOCOUETaHUs «Oeiiom» B bBEIT.2,4-5 ocraeTcs 3araJlo4yHbIM H
IpyU TOM, YTO BapUAHT, MPU KOTOPOM «Oeilom» ymorpebnaeH B bwit. 2.4-5 B
3HAYCHUHU « B JICHBY» OCTACTCS HEHCKIIOYEHHBIM. ECiu 3TOT BapuaHT - UCTUHA, TO
3HAUCHHUE CJI0Ba «JIEHb» B OJTOM MecTe buOmMu MOXKET COOTBETCTBOBATH
3HAYMTENIHHO OOJIBIIIEMY IPOMEXKYTKY BpEMEHHU, YeM CYTKH (24 Jaca).

[lepeunThiBas mepByro TiaBy beITHS, © WMes 3TO B BHUJY, HAIl YUTATEINb
MOJKET JIETKO IPUJITH K BBIBOIY O TOM, YTO B COOTBETCTBHM C METOAOM SCripture
by Scripture u 37aech CIIOBO «JI€HBY» MOXKET O3HA4YaTh HEUYTO Oojblinee, yem 24
YaCOBBIC CYTKHU.

[TerTasice manee pemaTts 3Ty MPOOJIEMY, HAIl MTPOTECTAHT CHOBA OOPATHUTCS K
Cenryarudre W TaM Haiijer mepeBoj beiT.2,4-5, B KOTOPOM «IeHBY» («NuEPQ» -
uMepa) OXBAaThIBAECT MPOMEKYTOK BPEMEHHU, 3HAUUTEIILHO OOJBIINNA, YeM CYTKU. A
eciu Tak, To Scripture by Scripture mo3BoJisieT NMEPEHOCHUTh TAaKOe MOHUMAaHHE
CJIOBA «JEHBbY» (MMepa) U Ha NEPBYIO IMaBy beiTHA, a OHO Tam ynoTpebisercs B TexX
e MeCTax, 4To U JApeBHeeBpeiickue WoMsl... [Ipu ucnonp3oBanuu CentyaruHThl
BCE OKa3bIBAETCSl COBCEM MPOCTO.

Pazymeercsi, 4TO, HECMOTpsI Ha BCE BBIIICU3IIOKEHHOS, B COOTBETCTBUU C
metoaoM Solo Scriptura MoXHO OcTaBaThCs W MPH TMEPBOM MpouYTeHHH bpIT.1 -
T.€. TIPOAOJIKATh CUUTATh, YTO JTHU TBOPCHHS — KaJCHIAPHBIC THU, HO C TOYKHU
3penust metoma Solo Scriptura MoHO 3TOro U HE IeIaTh.

Takum oOpa3om, Hall HEO(PUT, MBITAIOIMIUNUCS CAMOCTOSTEIHLHO OOOCHOBATH
KpEalMOHHYI0 TapaJurMy, IPUAET K BBIBOAY O TOM, YTO B KaXJIO0M H3 6 MecCT
BeIT.1 cloBO «aeHBY ¢ TOukM 3peHus S0lo Scriptura MoskHO paccMaTpHBaTh Kak
MUHAMYM B JBYX 3HAUCHUAX: KaJICHAAPHBIM J€Hb M TPOMEKYTOK BpPEMCHH,
OonpmMii, yeM CcyTku. I Ha OCHOBE 3TOro MeToJa TakhuM OOpa3oM MOXKHO
IMOCTPOUTH 2° =64 pPa3HBIX TMPUEMIIEMBIX THUIOTETUYECKUX KPEAMOHHBIX
napajurM, TpUd O3TOM JHUA TBOpEHHUS MOTYyT TPUHUMAThL 3HAYCHHS, Kak
KaJICHJAPHBIX JTHEW, TaK U HEONpeNeseHHO OoybImmX (Bcerma OONBIINX, YeM

98
CYTKH) UHTEPBAJIOB.

% Ham rumorernueckuit MPOTECTAHTCKUII HEO(UT, KaK Mbl JOTOBApUBAINCH, HE 3HAKOM C
ABTOPUTETHBIMH MHEHHUSIMM MPOTECTAHTCKHX OOrocioBOB 1O 3ToMy Bompocy. [loatomy 3mech
HEOoOXO0IUMO YMOMSHYTh M IIPO HanboJjiee paclpoCTpaHEHHbIE apryMEHTAMH MPOTECTaHTCKUX
OOTOCIIOBOB KPEAIIMOHHCTOB B MOJIB3Y TOTO, 4TO JHH bhIT.1 — cyTh Kanenaapusie[2, Ch.2].
[TporecTanTckre GOrocaoBbl KPEAIMOHUCTHI TMBITAIOTCS HaWTU apryMEHTHI B MOJIb3Y TOTO,
4YTO «JIHW» TEPBOM TIJIaBbl KH. bbITME CyTh KaJleHOapHbIE JHM B CaMOM KOHTeKcTe bBbIT.l.
VYKka3zaHHOW IeNH, CIY)KHT, IO WX MHEHHIO, BO-TIEPBBIX, ()aKT TOro, YTO BMECTE C IHSIMU
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2.11po6Jiema coTBOpeHusl.

Ham Heodut Tepsercss B Joraakax o TOM, KakK CIEQYeT NPEACTABIATh HENEIIO
TBopenust Ha ocHoBe CB.Ilucanuss u Solo Scriptura... OpHako TPoOOIEMBI
noctpoeHusi OIIKII BBIIEU3TOKEHHBIMA TPYAHOCTSIMU HE OIPAaHUYMBAIOTCS.
MOHO paccMOTpETH €11I€ OJUH aACIIEKT.

Wtak Ham HEO(UT, elle pa3 MepeUUTHIBAET MEPBYIO INIaBy KH.BbITHE, U B €ro
rOJIOBE BO3HHKACT COMHEHHE O TOM, YTO O3HAYAIOT €BPEHCKHE cioBa «Oapa»
X2 u «aca» 11UV, KoTOpBIe B 3TOM TEKCTe HUCTOMB3YIOTCS i 0003HAYEHHUS
«co31al», «COTBOPWIDY, KaK MBI 3TO BHUAMM B PacCHpOCTPAaHEHHBIX IEPEBOJAX
bubnuu.

Ham HeopuT BoOpykaeTcss KOMIOBIOTEPHON MPOrpaMMOl MO MOHUCKY CIIOB B
JIpeBHEEBpeiickol bubauu U HaXoauT, YTO nena 0OCTOSIT JajleKko HE Tak
OTHO3HAYHO, KaK 3TO MOXET ITOKA3aThCs HA TIEPBBIN B3TJLAL. ..

B Tekcrax bubnuu, korga roBoputca 0 AeMCTBUAX BOKUMX, MOTYT UMETHCS B
BUIYy KaK HenocpeocmeeHHvle Oeuicmeusi bora mo OTHOUIEHHIO K MHPY, TaK U

YIIOMUHAIOTCA «BeUYep» U «yTpo». [1o ux JaHHBIM, «BEUEp» U «YTPO», YIIOMUHAIOTCS BMECTE CO
CJIOBOM «JIeHb» B 38 mpyrux mecrax bubnuu u Bceraa mpu 3TOM YKa3bIBalOT Ha OOBIYHBIN JI€Hb.
[To naHHBIM, IPUBOJUMBIM HMH, OTJEIBHO CJIOBA «BEUEP» WM «yTpPO» HCIOJIB3YIOTCA 23 pasza
BMECTE CO CIIOBOM <«JI€Hb» 3a mpenenamu beIT.1 U Kaxaplidl pa3 mpu 3TOM J€Hb — 3TO OOBIYHBIN
neHb. Ho, kak MBI y)xe oTMeudanu BbllIe, U3 TeKcTa BbIT.1, HE BIOJIHE OYEBUHO, SIBJISIOTCS JIU
YIOMHHAEMBIE TaM «BEUEP» U «KYTPO», COCMABAAIOWUMYU THUA TBOPEHHS M CBSI3aHbI JIU OHU C
HHUMH BOOOIIIE.

Bo-BTOpBIX, TOBOPUTCS O TOM, YTO BO BCEX clydasx, korga B bubnum 3a mpenenamu
[llecroqneBa CIOBO «I€HB» YHOTPEONSIETCS C YUCIHUTENbHBIM — OHO Bcerna (410 cioydaeB)
yrnoTpebIiseTcs B 3HaUeHUH 0ObIuHOTO AHA. s TeX, KTO ¢BATO BepHT B SCripture by Scripture,
aprymeHT BecoMblil. Ho Bcerna mu aToT MeTon npuBoauT K uctuHe? Beerna nu B bubnuu onHo
U TOXKE CJOBO YNOTpeOsieTcss B OAHOM 3HAYeHWH — O4YeBMJHO HeT. [Ipumep HecTaHIapTHOTrO
ynotpebienust B bubnuu cioBa, KOTopoe BO BCEX OCTalIbHBIX M BECbMa MHOTMX MecTax bubnuu
WCIIOJIb3YETCS] B IPUBBIYHOM 3HAUYE€HUU, MBI IPUBOJIUM B pazjene 2.

Hakonen TpeTbuM apryMeHTOM B IOJIb3Y TOro, 4yto nHU lllectromgHeBa cyTh KajeHAapHbIE
JTHU, CIYXUT TEKCT, MPeACTaBIeHHbIN B aekanore. [lloMHH neHb cy000THHH, YTOObI CBATHTH
€ro; 1ecThb JAHel padoTaii u 1eaii Bcsikue j1ejia TBOU, a IeHb ceibMoii — cyoooTa ['ocnony,
Bory TBoemy: He J1es1ail B OHbIIi HUKAKOIO /1e/J1a HU Thl, HU ChIH TBOW, HH /104b TBOSI, HH pPad
TBO#, HU Pa0bIHs TBOSl, HU CKOT TBOii, HM NMPHUILIEL, KOTOPbI B KUJIUIIAX TBOMX; MO0 B
mecTs AHed co3nata I'ocmoab He0GO M 3eMuIl0, MOpe M BCe, YTO B HHUX, 2 B JeHb CeIbMOMH
noumwsi; mocemy OjarocioBuia I'ocnoab neHb cyo6oTHuii m ocsatua ero (Mcx.20,8-11).
Paccyxnator o Tom, uro bor coTBopmi MHp B ceMb KaJEHAAPHBIX AHEH, C TeM, YTOOBI
YCTaHOBUTH Hallly Hezento ¢ cyo0oToil B koHue. Ho 31ech, B TekcTe Aekanora, HUOTKyJa He
ClIelyeT, KakoB pa3Mep IHel TBOpeHMs. Kak Mbl yXe paccyaainy BbllIE, pa3Mep 3TUX JHEH Ha
ocHoBe Solo Scriptura mMoxxHO mpeamosnaraTh U OONBIIMM (XOTh MHJUTHOH JIET), a TO, YTO B
TEKCTe OJIHOW 3aloBEON CJOBO «JIEHBb)» YIOTPeONseTcs B pa3HbIX 3HAUEHHUSIX — BIIOJHE
JOTTyCTUMO C TO4YKH 3peHus bubmun. B BeIT.1 c0BO «I€HB» B OJHOM M TOM € CTHUXE
UCIIOJIb3YeTCs B pa3HbIX 3HaueHusix. U HazBaa bor cBer q1HeM, a TbMy HOYbI0. U ObLI Beuep,
u 0bLJ10 yTpO: AeHb oauH (boIT.1,5).
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nonywenusi bBoXuU, TpPU KOTOPHIX CAHKIHOHHUPYIOTCSI KaK €CTECTBEHHbIC
MPOLIECChI, TaK U JEHCTBUS CBOOOJHBIX cymiecTB. Horma cioBamu o AEHCTBUSAX
boxuux B bubnuu o3HayaroTcs Cl0XKHbIE KOMOWHALMU U3 COOBITUN NEPBOTO U
BTOPOTO POJIa.

[IpuBenem mnpumepsl. Cero Hucyca bor Bockpecui, 4yemMy Bce Mbl
ceugerean (lesn. 2,32) (HemocpenctBeHHoe neiictBue boxkue). bor mocsaan
MEHsl Mepel BaMHU, YTOObI OCTABUTH BAC HA 3eMJle U COXPAHHWTH Ballly KU3Hb
BeJIUKMM Hn30aBjieHueM. UTak He Bbl mOcJaju MeHsi croaa, HO bor (beIT. 45,7-
8) — cnoBa cB.npaB.Mocuda cBoum Opathsim (momyiuenue boxkue). Ilpumep
TPEThEro BapuaHTa— ClOBa, cka3aHHble TeM ke Hocudom: bor, Koropslii u
NMOCTABWJI MeHd OTHOM (apaoHy M TOCIOAMHOM BO BCeM JA0Me €ro H
BJIAILIKOIO BO Bceeii 3emiie Erunerckoii (beit. 45,7-8).

Jnst  Toro, d4roObl ONpeNenuTb, C KAaKUM BapUaHTOM CMBICJIOBOTO
ynoTpeOJieHHs riiaroja, ykasbIBaroliero Ha boxkue neicTBuHe, Mbl UMEEM €TI0,
MHOT/Ia JOCTaTOYHO KOHTEKCTa — KaK CUTYal[MOHHOT0, TaK ¥ 00111€00r0CIOBCKOTO,
coJiepKalierocs: B Apyrux mecrax bubivu, HO B Ipyrux ciydasx TaKOM KOHTEKCT
orcyTcTByeT. Takum oOpa3om, BcTpedasch B TekcTe bubmuu co cioBamu o
JNEUCTBUAX DBOXKUUX, MBI KQKIBIA pa3 CTAIKHUBAEMCA C BO3MOYKHOCTBIO TPOSIKOTO
WX HCTOJKOBAaHUS, MPU ITOM JJisl TOYHOTO TTOHUMAHUSI HEaJCKBaTHBIE TPAKTOBKHU
JIOJKHBI KaXK bl pa3 ObITh OTOPACHIBAEMBIMU. .

DTo B YAaCTHOCTH OTHOCHUTCS M K CIOBY J1&/(«aca» —COTBOPHII, CHEJal,
TIpoM3BeN U T.IL.) U N 1= («Gapa» — cotBopwit). B 1-2 rnaBax kHury BeITHs 3TH
JiBa TJIaroyia MCTOJb3YIOTCs Jisl 0003HAUYCHHS aKTOB 00eCTBEHHOro TBOpeHHMSL.
Bonpoc — KakuM 06pa3oM IIOHUMATh 3Ha4deHHe 3THX cioB (J 1Y 1 N 13) B 1-2
rnaBax KH. beitust 7 CaM COTBOPUMII MJIM TTOMYCTUIT POU30UTH?

Konteker 1-2 rnaB kuuru beiTHe HE O3BOJISIET OJHO3HAYHO TOBOPUTH O TOM, B
KaKOM 3Ha4€HUHU yHOTPeOIEHBI 3TH CJIOBA. .

B rtexcre Bubmum mo kpaiiHeii Mepe B omHOM MecTe ryaron ;XY (aca)
ynoTpeOJieH B 3HaueHuu nonywenus boxus, a He Ero aKTUBHOI'O JICHCTBHSL.
BoiBaeT J1u B ropoze Geacraue, koropoe He ocrioab monycrui (5 1&Y) 61?2
(Amoc.3,6) (TekcT cuHOnANBHOrO nepeBoaa). Tekcr CenTyardHThl TakKe Kak H
rmaron ;1Y ykaselBaeT  31ech Ha aKTHBHOe jeiictBue boxume. OpHAKo,
0011e060T0CIOBCKIIT KOHTEKCT U Apyrue mecta bubmmuu (Brop.32,4; M(}.5,48) ne
MO3BOJISIIOT B 3TOM CUTYaIlUU MPUHATH OYKBAJIBHOE TOJKOBaHUE, YTO M HAIIJIO CBOE
OTPaXEHHE B PYCCKOM CHHOJaIbHOM TiepeBojie. (Cwm. Bbimie. OueBUAHO, YTO
B3pBIBBI B bocTOHE OBLIIM COTBOPEHBI HE borom, a YeUeHCKUMHU TePPOPUCTAMHU ).

Ha mepBbIit B3risi ciioBa Apyrux KHUT bubimu o cOTBOpeHUHu MUpa TOBOPSIT, B
M0JIb3y UMEHHO aKTUBHOI'O TBOpuecTBa bora, omucaHHOro B MEpPBBIX ABYX IIaBax

kH.beitne. Hanpumep: S corBopua ( HWSJ) 3eMJI0, YeJIOBeKA U KUBOTHBIX,
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KOTOpbIe HAa JIMIe 3eMJIM, BEJUKHM MOrylectsoM MouM W NpPOCTEPTOI0
Mbllnerw Moew, U otaaa ee, komy MHue OaaroyroaHo oOwlio (Mep.27.5).
Ananornunsie Mecta —Mc.44,24; Nc.45,12; Uep. 10,12; Uep.32,17; Uep.51,15. Ho,
C IpYroM CTOpPOHBI BCsAKOE monyiieHue boxkne mmeer mecto npu ToM, uto OH
aKTUBHO YJIEPKUBACT 6ce B OBITUM U IMOSTOMY HMEHYETCS BO MHOTHUX MeECTax
bubmuu Bcedeporcumenem (Am.5,16; 3ax.1,12 u gp.). IlostomMy Henb3s
UCKJIFOYUTh, YTO YKAa3aHHWE Ha COTBOpEHHME boO)KHMeW CUIoM BCE-TaKM O3HA4YaeT
nonyeHue boxne.

B Texcre b6y riaron N 12(6apa) ynorpebisiercs 46 pas.

B 44 cnywasx OH HCHONB3YyeTCS B CBOEM Y3KOM CMBICIE («COTBOPHID»), B
OJTHOM Clly4ac B 3HAYCHHHM, aHAIOTUYHOM 0OJIee [IMPOKOMY II0 3HAYCHHIO CIIOBA
1Y (aca). I co6panme modber mx kamMusmm, n m3pyonr (N )J(6apa)) mx
MeYyaMH CBOMMH, U YObeT ChIHOBEW HMX W [10Yepeil MX, U JOMbI HX COXKAKET
orneMm (Mezek.23,47). B omHOM MecTe Takke, KaKk M Mbl BHACIH TJIarojl «acay,
raron «6apay» ynoTpeOJjieH B 3HaueHUM nonyujenuss boxusa. $I odpa3yio cBer u
TBOPIO TbMY, J€Jal0 MUP H HPOHU3BOKY X 2(6apa) 6eacreusi; S, Tocroas,
neaaio (5 1Y (aca)) Bee 3o (Mc.45,7).

Ecam wmbl mocumtaeM, uro B Mc.45,7 3TOT riarojl HMCHOJIB30BAH IS
0003Ha4YeHUsI aKTUBHBIX JCHCTBUM, TaK XK€ KaK M B OCTAIbHBIX 45 Mectax (44+
Ne3ex.23,47), Mbl noayduM OOroXyiabCTBO. ECiHM Mbl BHOBb OTKPBITOE 3HAaYEHUE
cioBa «0apa» («COTBOpWJI WM TMOIYCTWI», BCTpeuaroiieecs B 45 mecrax -
44+Uc.45,7) nepenecem Ha Neszek.23,47, Mbl TOJTyYUM HOHCEHC.

3mech Mbl BUAMM IpUMEp, Kak ymorpebsienue Scripture by Scripture mpu
MOTBITKE TEepPEHECeHUsT HamOoJiee YacTO BCTPEUAEMOro 3HAYEHUs CJIOBa Ha
HETOHSTHBIE CIydauh €ro YHoTpeOJieHWs MPUBOAUT K OImMOKaM - K al0Cypay u
OOroXyJIbCTBY.

W nam HeouUT Aenaer B 3TOW CUTYyallMM €CTECTBEHHBIM BBIBOJ O TOM, UYTO
Solo Scriptura B 3TOi CHTyallMM HE MOXET JaTh OJHO3HAYHOTO OTBETA O TOM,
TBOPWJI JIM bOT WJIM TOJBKO MOITYCKal MPOUCXOKACHUIO BCETO TOrO, UTO OMTMCAHO B
1epBoM ri1aBe beiTus.

_ Croso X2 (6apa) Bcrpeuaercs B mepBoil r1aBe KHUrK BriTHe 5 pa3. CiioBo
WY (aca) — 7 pa3, B KOHTEKCTE, HMEIOIIEM OTHOIIEHHE K COTBOPEHHIO - 5 Pa3.
[Ipu 3TOM KaxKJIbIi pa3 HE CHO, UMEJIO JIU MECTO COTBOPEHUE WM MOMYIIECHHE.

Takum oOpazomM, Mbl UMeeM 10 Mo3uIuii, B KOTOPHIX MOXKET MOAPa3yMeBaThCs
KaKk COTBOpPEHME, Tak W nonymeHue boxue. Onnako B bbIT.1.26-27 roBoputcs 4
pasa o MPOUCXOXKICHUHU YesloBeka (0MH pa3 «aca» u 3 pasza «6apay), TOITOMY 3TH
YEeThIpPE MO3UIIMU MOXHO CUMTATH 32 OJHY. T.0. MBI UME€EM BO3MOKHOCTbh HAJIMYUS
2" = 128 BepOSTHBIX BAPHAHTOB MOHHMAHHS M COOTBETCTBEHHO TAKOE JKE UHCIIO

BEPOSTHBIX KpCAIMOHHBIX MMAapaJIUIM. ..
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3.0TKYy/Aa ke B351J1ach KpeallMOHHAasl mapaaurma?

Harur Oequbiii Heo(huT, HaBEpHOE CXBATHIICS pykaMu 3a rojioBy. Solo Scriptura
TOJIKO Ha OCHOBE €ro pe3ylbTaTOB MO3BOJIIET €My IpEANoJiaraTb BEPOSTHHIMU
2'x2°=213=8192 pasnuuHble KpealHOHHBIC MApagurMbl . M TeM He MeHee
napajurmMa, KOTOpPOM NPHUAECPKUBAIOTCS MNPOTECTAHTHI-KPEALIMOHUCTHI, OJIHA.
3HAa4YUT OHA HE OCHOBaHa Ha bubnun?

MBI OJIKHBI TTOXKAJIETh U YCIIOKOUTH MPOTeCTaHTCKOro HeodwuTa. [locTynate
(OIIKII) ocuoBanbl Ha bubnuu, Toapko He HA buOaMK, MOHUMaeMOM TTPH TTOMOIIN
Solo Scriptura, a monumaemoit npu nocpeactee Cs.Jlyxa, Tak, Kak e¢ TOHUMAIN
CB.Otiwl IlpaBociaBus U3apeBie, ¢ MEPBbIX BEKOB xpucthuancTra [4], [5],[6]. U
3]1€Ch BOIIPOCOB O BEPOATHBIX BapHaHTAaX HET, UICTHHA €/INHA.

[ToueMy e MPOTECTAHTHI-KPEAIIMOHUCTHI  MPUICPKUBAIOTCA ~ UMEHHO
YKa3aHHOM HaMM Tmapaaurmbl? Ha 3TOT BOmpoc MBI MOXKEM OTBEYATH JIWIIb
TUNOTETUYECKH. ECii TpOTeCTaHThI-KPEAlIMOHUCTB CTPOTO TMPHUIEPKUBAIOTCA
onpeneneHHbix OIIKII, ykazaHHBIX BBIIIE, TO Pa3yMHO NPEIINOJOXKUTh, YTO B
OCHOBE TaKOW MPUBEPKEHHOCTU JICKUT HEKash mpaouyusi, KOTOPOH OHU CTPOTO
CJIEIYIOT.

Becema BeposiTHO, uto uctopus nossieHus OIIKII B ux B3mmimax Takosa.
OcHoBarens Pedopmanmu M.Jlrotep mnpuaepkuBajicsi BCEX YKa3aHHBIX HaMH
nocrynaros OIIKII [7].

M.JTrotep npuaepKuBajics OyKBalIbHOTO MOHUMaHus aHe# TBopenus [11, Vol. 1, p.5, Vol.
1, p.69] — uut. no[7], npencrapieHuit 00 OTCYTCTBUH SBOJIOIIMOHHBIX MTPOIIECCOB, MTPUBOISAIINX
K TIOSIBJICHHUIO MTPUHIIMITHATIBHO HOBOTO B MHpE uBbIX cymect[11, Vol. 22, p. 28] - uur. mo[7],
CUHUTAJ, YTO C MOMEHTA COTBOPEHHS MUpPa MpoInio okoio 6 teic. aet[11, Vol. 1, page 3] — mwr.
no [7].

Barnmsaaer M.JIroTepa Ha NpOTSHKEHUM BCEM MCTOPUM NMPOTECTAHTH3MA HMENH
JUJISI IPOTECTAHTOB OTPOMHBIN ABTOPUTET.

Ho Bompoc B Tom, nouemy M.JTrotrep npunepxusaics umenno OITKII?

M3BectHo, uto B Kartomnueckoit llepkBu XVI Beka u B yacTHOCTH B ee
CUCTEMC NYXOBHOI'O 06paSOBaHI/I$I 663paBHGHBHO AOMHHHPOBAJIa TOYKaA 3pCHUA HaA
MPOUCXOXKJIECHUE MHUpa, MNOAHOCThIO coorBeTcTByromas OIIKII, koropas
00OCHOBBIBAJIACH B TO BPEMs KAaTOJIMKaMHU B 4acTHOCTH Ha ydeHuH CB.OTIIOB T.H.

«HepaznenenHon» LlepkBu (mo Bemukoin cxusmbl X| Beka) [8] — T.e. HA y4eHUU

» [TockonbKy MATHIN I€Hb TBOPEHHUS B CIIydae €ro 24 4acoBOW BEIMYMHBI BPSIJ JIM COUETAETCS C
BO3MOXXHOCTBIO CaMOCTOSITEILHOTO MPOMCXOXAeHus pbi0, ntuiy u ap. (beir.1,21), a mecroit
JIEHb B AHAJOTMYHOM CHUTyallUM - C BO3MOXXHOCTBIKO CaMOCTOSITEIBHOIO IPOUCXOKIECHUS
Ha3eMHBIX JKMBOTHBIX M 4YenoBeka (bbIT.1,25-27), oOmee YHCIO BapuUaHTOB BO3MOMKHBIX

napaJurM MOXKeT OBITh cokpateHo 10 3840.
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CB.OtuoB IlpaBocnaBus[6]. Kartomuueckas IlepkoBr XVI Beka B OCHOBHBIX
BOIIPOCAX O COTBOPEHUH MHpA MPHUAECPKUBATIACH TPABOCIABHONW TOUKH 3PEHUSI.
M.JIrotep crpemumics yaamsaTh u3 >ku3HU llepkBu Bce, 4TO HE HMEET
o6ocHoBanusi B C.IIucanuu. OIIKII, xopomio emy u3BecTHbIE (OH UMEN CTEIEHb
JIOKTOpa KaTOJMYECKOTO0 OOTOCIOBHS), BO3MOXKHO OBUIM OIICHEHBI MM, KaK HE

100
. Ilpm Oomee TIIATETLHOM aHaIM3E

BeIxOsmKMe 3a pamku C.Ilucanus
NEPBOUCTOYHUKOB TeKcTOoB CB.IIucanus, OTHOCAIMMXCA K COTBOPEHHUIO, C
ucnonb3oBanueM S0l0 Scriptura, BechbMa BEpOSTHO Yy HETO MOTIIA Obl BOSHUKHYTH
comHenus B onHo3HauHocTu OIIKII (Takxke kak u y Hamiero Heogura), HO TOT/a,
B XVI Beke, BOIPOCHI 0 COTBOPEHUH HE ObUIH MPEAMETOM OCTPBIX TUCKYCCHIA.

B wurore M.JlroTep NpakTUYECKH MOJHOCTHIO BOCIPHUHSJI COBPEMEHHOE EMY
katonnueckoe ydeHue o0 OIIKII - T.e. mpakTHUeCKH MOJHOCTHIO BOCIPOMU3BEIN
yuenne CB.OTHOB «HepasneneHHoW lLlepkBu» 1O 3TOMY BOIpPOCY, T.€.
npaBociiaBHoe. Ero mocienoBaTenu U yY€HHKU MPOTECTAHThl OPHUEHTHPOBAJIKCH,
NO-BUAMMOMY, Ha €ro B3[JISIIBI U MaJlo 0Opalliajii BHUMaHUs HAa HEOJHO3HAYHOCTH
B  HHTEpHpeTalusx TeKCcToB  bubnuu, oOTHOCAMUXCS K  COTBOPEHHIO,
nojayJarmomuecss — npu  npumeHenmn — Solo  Scriptura  k  OuOneickuM
MEPBOUCTOYHUKAM (110 KaKUM MIPUYKMHAM - HE BIIOJIHE SICHO).

[To-Bunumomy, umeHHO Takum ob6Opazom, OIIKII u HekoTopwie Apyrue
MOJIOKEHUSI TPABOCIABHOTO YYEHUSI O COTBOPEHHHM MHpA MOMNaJd B CHUCTEMY
B3IJISIZIOB COBPEMEHHBIX MPOTECTAHTOB-KPEAIMOHUCTOB, JJISI KOTOPBIX B3IJISIbI
M.JIroTepa no-npexkHeEMY OCTAKOTCS OTPOMHBIM aBTOPUTETOM.

N B pe3ynbraTe NONYYUJIACh IMapaJiOKCabHAs CHUTyalMs: MPOTECTAHTHI,
npuHUunuanbHo otpunaromue Cp.IIpemanue, B Bompoce 0 COTBOPEHHWHU MUpPa B
3HAUYUTENBHON CTENEHU OKa3aJIMCh CTOPOHHUKAaMU M 3amuTHukamu CB.IIpenanus,
U coOpay Maccy Hay4YHBIX JaHHBIX, cooTBeTcTBYomux CB.IIpenanuto, a BoBce He
MX METOy TONKOBaHMs bubmuu mpu momoru Solo Scriptura.'™

A moueMy MpOTECTAaHTHI-KPEALMOHUCTHI 10 CUX MOp YHOPHO HAcCTauBalOT Ha
toMm, yto OIIKII ocHoBanbl Ha buOmuu u Solo Scriptura, npu Tom, uTo TakoM
METOJ HE TO3BOJISIET ¢ 0JIHO3HaYHOCThIO 00ocHOBaTh OIIKII - 3TO Bompoc yxe k

HHMM, a HE K HaM. ..

100 gak MBI OTMeuanu Bbile, M.JTroTep oleHMBa BO3pacT 3eMJIM, KaK HE TMPEBBIIIAFOIIHIA
6000seT, B TO Bpemst Kak MpaBOCIaBHAs OIIEHKA BO3pAcTa 3eMITH, COCTaBJIsIa B €r0 BpEMs OKOJIO
7000 nmer. IToxoxke, uro 3Ta nmeranb ero B3msgoB Ha OIIKII — eguHCcTBeHHAs, SBHO HE
cornacyromascs co C.IIpeganuem.

101 C BpIBOjaMM HALIErO MCCIEOBAHMS TOIHOCTBIO COMIACHIICS TUPEKTOP KATOTUIECKOTO

«llentpa o Nzyuenuto CotBoperus» Xbio Oyen [9].
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