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Hactb |. TBopeHve v ssostouns? 1

ChoxvsLueecs ybexgeHue

M HOrMe COBPEMEHHbIEe NIIAN CYMUTAIOT, YTO BCe
yCAblWAHHOE OT yyuTena u tem bonee oT y4ye-
HOro o6sa3atesibHO BepHO. M 3TO NOHATHO, BeAb Mbl »KU-
BEM B BeK HbICTPO pa3BuBatoLLENCA HayKK. [TosTomy ye-
NIOBEK, KaK NPaBuio, AaxKe He 33lyMbIBAeTCA O TOM, YTO
€ro yumTtesnib MoxKeT 3abnyKaaTbcA, a y4eHbln — O6bITb pa-
6om cobcTBeHHbIX npeaybexkaeHnin. OaHaKo Kak paHb-
e, Tak U cenmyac B HEKOTOPbIX BONPOCAX HeNb3sl CNENO
[0BEPATb CBOMM Negaroram M pacnpocTpaHeHHbIM Ha-
YYHbIM TEOPUAM.

CraBwaa nonynspHoi B KoHue XIX B. BblgBMHYyTan
Yapnb3om [apBUHOM Teopus 3BOAKOLMKU BbICTPO «npwu-
pocCna» K ecTeCTBEHHbIM HAayKaM U y»Ke BCKope cTana bec-
CNOpHOM ana 6onblWKMHCTBA Atogen. Mexkay Tem, Korga Y.
[JapBuH NpeanoXKun ceok rmnoTesy, ewe He CyLLecTBo-
Ba/I0 FEHETUKN N MUKpobuonormn. Tenepb ke ero Teo-
puA BbIMAAUT He Tak ybeguTenbHo. Ho yyeHble He cne-
LWAT BHECTU U3MEHEHMA B y4ebHble Nporpammbl LLKOA U
By30B. MHOrve BUAHbIE YMbl, JaXe 3aCOMHEBAaBLUMCb B
Hay4YHO 06OCHOBAHHOCTM Teopun [lapBMHA, M3-3a CNO-
KUBLLUUXCA B MUPE CTEPEOTMUNOB BbIHYXAEHbI MONYaTb. A
Ha Tex, KTO rOBOPUT, NMULLET CTaTbM, NyBANKYyeT KHUTK, OT-
KPbITO B3blBaA K Y4e/IOBEYECKOMY pa3yMy, KOAern NnpocTo
CTapatoTcA He obpalaTb BHUMAHUA, BEAb KBO3MYTUTENU
CMOKOMCTBMA» COCTAaBNAKT MEHbLUMHCTBO.

o 4




a, CnoxusLueecs ybexaeHue

[JencTtButencHo, No4AM, BbIPOCWMM B aTEUCTUYE-
CKOM MMpe, CAOHO OTKa3aTbCA OT MPUBbLIYHOIO Ma-
Tepunanusma. B cpeacrtBax maccoson mHbopmauum, B
y4ebHON nuTepaType Mbl NOCTOSSHHO CTa/IkKMBaemca C
HaBA3bIBAHMEM TEOPUU IBOSIIOLUUMN Ha «HAy4yHOM nnaT-
dopme». N ogHOBPEMEHHO K KpeaunoHusmy (KoHuer-
UMM Pa3yMHOro 3amblc/ia) UCKYCCTBEHHO dopmupyeTcs
npeHebpexnTenbHoe OTHOLWIEHME KaK K Yemy-To apxa-
MYHOMY W YTOMMYHOMY, MOMPOCTY rOBOPA, KaK K CKasKkam
cyeBepHbIx babyuiek.

Mexay Tem, peasibHOCTb TaKOBa, YTO BOMPEKM pacnpo-
CTPAaHEHHOMY MHEHMUIO, KPeaunoHN3M He NPOTUBOPEUUNT
HayyHbIM ¢akTam. Hanpotmus, Bce Ha 100% AoOKa3aHHble
Hay4Hble AaHHble (a He TEOPUM U TMNOTE3bI) XOPOLLO BMNU-
CbIBaAlOTCA B KOHUEMNUMUIO TBOpeHua. U npu atom, ¢ apy-
rOM CTOPOHbI, MHOTWE Hay4Hble PpaKTbl HUKAK He yKnaapl-
BalOTCA B Teoputo aBontoumu. bonee Toro, cama Teopus
3BO/IOLMN NO onpeaeneHunto He ABNAETCA SMMUPUYECKOM
YacTblo HAayKKM (NOCTPOEHHOM Ha pe3ynbTaTax OnbIToB), a
BCEro N1ub rMNoOTe30M, TaK Kak He nmeet 6eccnopHoro
3KCMNEePUMEHTA/IbHOIO MOATBEPMKAEHUA, O YEM Mbl MOTro-
BOpPUM panee.

To ecTb cerogHA UMeeT MecTo He NPOTUBOCTOAHUE Ha-
YKU U PESIUTUMN, KaK Y4aCcTo AyMatoT JItoAn, a Hay4yHble guc-
KYCCUM O BOSHUKHOBEHUU U PA3BUTUM KM3HU Ha 3emne,
roe ¢ obenx CTOPOH CTOAT BblAaloWMECHA YMbl NAAHETHI,
obnagatouime BbICOKMMUN Hay4YHbIMU CTENEHAMMU U 3BaHU-
AMUN. MNpocTo yyeHble ogHU U Te e GaKTbl UHTEPNPETUPY-
IOT NO-pa3sHOMY, BeAb YeN0BEK BOCAPUHUMAET N 06BbAC-
HAET peanbHOCTb Yepe3 CBOE MWPOBO33PEHME, KOTOPOE
dopmmnpoBanochL y Hero rogammu, a 7o U AeCATUNETUAMM.
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Yactb |. TBOpEHue nan ssoatoLma? I_,_I

He Tak naBHO 6onee 600 y4yeHbix BCero mmpa nognuca-
IV BO33BaHMe K HAydHOMY coobuiecTBy, Nnpeaaaras nepe-
CMOTPETb 3BOIIOUMOHHYIO TEOPUIO, BBEAEHHY Yapib-
3om [apsuHom. Cneumnanuctbl B obnactn 6uonorum, xm-
Munmn, GU3nKK, matemaTtnkm ns CLLUA n paga esponeickmnx
CTpPaH OTKPbITO BbICKA3a/in CBOE CKeNTUYecKoe OTHoLlle-
HMEe K TOMY NMOHMMAHMIO 3aKOHOB 3BONOLMU, KOTOpOE
[0 CUX NOP AOMUHUPYET B Hawem mupe. 1o UX MHEeHWUIo,
MHOTMe OTKPbITUA NOCAeHUX AEeCATUNETUIA U NANEeOHTO-
nornyeckme AaHHble (06 MCKONaemMbIX OKaMEHEeNOCTAX)
NpPOTMBOpPEYAT OCHOBHbIM MPUHLMNAM Teopun JapsBuHa.
[a 1 cama aTa TeopuA coaepKnT B cebe CIMLKOM MHOIo
NPOTUBOPEUUIA.

3ayacTyto YenoBeK, KOTOPOMY C AEeTCTBA BHyLIANAN, YTO
TeopuA 3BONOLMM — 3TO BeccnopHbIN PaKT, AarKe He XO-
YyeT NPUCNYLIMBATLCA K HOBOM MHOOPMALMK, XOTA TaKYHO
Nno3nuUMI0 Henb3A Ha3BaTb OObEKTUBHOW. B Hayke, ecnau
y cobbITnA ecTb ABe BEPOATHbIE NPUYNHbBI, HeEobBXoaANMMO
paccmoTpeTb obe. U ecnm BepOATHOCTb O4HOM HAaMHOTO
MeHblle apyron, 6e3 comHeHuA, ByaeT HaMHOro pasym-
Hee U Hay4yHO 0H6OCHOBAHHEN MPUHATb Ty, BEPOATHOCTb
KOTOPOW BbliLLIE.

[aBanTe ceilyac BHMMATE/IbHO NPOaHaIN3NpPyem nme-
oumeca obbeKTUBHble PaKTbl, KOTOPbIMMU O0bnadaeT co-
BpemeHHas HayKa. Kak Bbl ckopo ybeautecb, ona Toro,
4YTOb6bI CAENaTb BbIBOA B NO/b3y O4HOMO U3 ABYX Bbllley-
NOMAHYTbIX BAPMAHTOB, HE HYXHO Bbicllee obpa3oBaHue
n Tem bonee AOKTOPCKAA cTeneHb. BoibepuTte camu, Kakan
TOYKa 3pEHMA Nlyylle apryMeHTUPOBaHa.

B 3TOM KHMre Mbl paCCMOTPUM MHOTUE, HO AANEKO He
BCe CNabble CTOPOHbI 3BOMOLUM U CUIbHbIE MO3ULUK
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I:|_| CnoxmBuueecs ybexzaeHue

KpeaunoHmnsama. Cpasy xouy o6paTUTb BHUMaHUE, YTO 3Ta
KHWra He HayyHas, a Hay4yHo-MonynspHas, To eCcTb Hanu-
caHHaa ana obbluHbIX /0AEN, MO3TOMY CAMLLKOM rny6o-
KMX Hay4YHbIX UCCNEeA0BaHUIA U CNOXHbIX GOopMyn 34ecb
He bygeT. 1 HagelCb, YTO ecnun YnTaTeNb 3axodeT bonee
AeTanbHO pa3obpatb Kakon-nMbo M3 npeacTaBAeHHbIX
3[1eCb apryMeHTOB, OH CMOMKET 3TO cAesiaTb CamMoCTos-
TeNbHO, TaK KaK CerogHs HeCNOXHO KyMUTb KHUMM U NO-
cmoTpeTb nybankaumm B MIHTepHeTe Ha TeMbl 3BOJIIOLUN
M Pa3yMHOro 3ambicna.
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Teopua'. lapsuHa

apnb3 JapsuH (1809-1882) 6bin XOpoLIMM HaTypa-

LIIWICTOM. B M0on1040CTM OH MHOTO NyTewecTBOBas,
nsyyasa ¢nopy (pactutenbHbil mup), dayHy (HKUBOTHbLIN
MUpP) 1 reonormyeckme popmaunm 3emnun. B pesynbrate
HabnlAeHUN 33 NTULAMM CEMENCTBA NepecMmellHUKOo-
BbIX Ha [ananarocckux octpoBax [apBUH 3ameTwus, 4To
HEeKoTopble UX NPeacTaBUTEIN OT/INYAKOTCA OT CBOMUX CO-
poaunyein ns Yiam m apyr ot Apyra Ha pasHbIX OCTPOBaX.
TaKk)ke oH 06paTMn BHUMAHME Ha pa3Hble GOpMbl MAHLUM-
per cyxonyTHbix yepenax. Ewe no mnccnepoBaTtenbcKux
nyTewecTBnii MONOAOM yyYeHbll 6bl1 3HAKOM C MaeAMU
matepmannsma. MNostomy, Beaga cBou HabawaeHUA, Ha-
TYPanucT cmoTpen Ha GpakTbl U aHAAU3NPOBAN UX C y4e-
TOM BO3MOXHOMO OTCYTCTBMA TBOPLA, XOTA B Te BpeMeHa
B obLLecTBe 4OMMHMPOBAIO MHEHME, YTO 3eMIIO U BCE,
4YTO Ha Hen, co3agan locnogb.

BepHyBwuncb U3 nytewectsuma, Y. JJapBuH 3aHANACA UC-
cnepoBaHMEM NOPOL AOMALLUHUX KUBOTHbIX, MHOTFO pas-
MbILWNAA O €eCTECTBEHHOM U3MEHEHWUU KUBbIX CyLLECTB.
Mocne anutenbHbIX HabNOAEHUIM OH cAenan BbIBOA: XKU-
BOTHblE 3BOJIIOLUOHMPOBANN NAPANNE/IbHO U3 HU3LINX
BWAOB, BbIXKMBaa bnarogapa ectectseHHomy oTbopy. Mpwu
3TOM HYXHO NMOHMMaTb, YTO [JapBWH BblABUIan CBOK M-
notesy, He 061a4aA 3HAHUAMMU O TEeHETUKE, MyTaLUAX U
OHK. B Te BpemeHa y4yeHble MOIMn yBUAEeTb B MUKPOCKON
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8 TeopusY. JapsuHa

NNLWb KPYnHble GaKTepumn, a KNeTKa NpeacTaBasanach nto-
AAM MaJIlOCEHbKOM E€MKOCTbIO C »KeneobpasHol XKuako-
CcTblo. TO eCcTb HOBaA TeopUA CTPOUAACb UCKNOUUTENIbHO
Ha BM3yanbHOM HabaloAeHUU HaTypanmcTa 3a pasHbIMU
BUAAMM XKUBOTHbIX, B TOM YNCNE BHYTPU OAHOTO poaa.

CBou pasmbiwneHua Y. JapBMH NoApPOOHO U3M0XKMA
B Tpyae «llpoucxoxkaeHne BUAOBY», YBUAEBLUEM CBET B
1859 r. CTOUT OTMETUTb, YTO B CaMOU KHUre, nsnaraa ru-
noTesy, YY4eHbIN Cpasy aKUeHTUPOBanA BHMMAHWE Ha ee
CMOPHOCTM U OTCYTCTBMM AOKasaTesbHoM 6asbl. Y. dap-
BWH Bblparkan Hagexay, Yto B byayuwem, 6narogapa Ho-
BbIM OTKPbITUAM B HAaYKe, ero TeopmA NogTBepamTCa. ITn
BbICKa3blBaHNA M3BECTHOroO y4yeHoro byayt npMBoAUTbCA
HUXXe B Xo4e aHa/n3a apryMmeHTOB ero nocnegosatenem u
MX ONMNOHEHTOB — KPEaLMOHUCTOB — TeX, KTO CYMUTAET, UTO
3emns 1 XKN3Hb Ha Hel co3aaHbl TBROpLUOM.

B cootBeTcTBUM C Teopuel [apBuHaA, BCe KMBOE Ha
3emne pasBMBaANOCb MOCTEMEHHO W3 HU3WKUX BUOOB B
BbiCLLIME, TO €CTb MMEeNla MEeCTO BepPTMKa/ibHaA 3BoOAOLUSA,
B XO04€e KOTOpOI ucTpebnanmcb cnabenume n BblXKUBaA-
NN CUAbHENLWMe, CO34aB TEM CaMbiM 338 MUAZIMOHDbI NeT
dnopy n payHy 3emnun, KotTopble Mbl UMeem cerogHs. Ta-
KasA runotesa, 6e3ycN0BHO, MHTEPECHA M JaXKe C NepBoro
B3rn1a4a normyHa. C ee nomoLlbto obbAcHAETCA Hannuume
Ha nJjaHeTe NO/HOLEHHbIX XXMUBbIX CYLLECTB, KOTOPbIE MO-
ryT npucnocabnmeatbca K cpeae obuUTaHMA M NOCTOATb
3a cebsn, 3aWwmLLan NPaBo Ha cywecTtBoBaHMe. Ho y aTomn
TEOPUU, KaK OblSI0 OTMEYEHO Bblle, UMEeTCAa MHOro Npo-
TUBOPEYMIN U COBEPLUEHHO OTCYTCTBYET AOKa3aTesibHaA
6a3a, TaK KaK HeT HW ogHoro 3apuKcMpoBaHHOro ¢akTa
BEPTMKA/IbHOrO 3BOJIIOLMOHMPOBAHUA, TO ecTb 0bpaso-
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BaHMA HOBOTO cyLLecTBa 6onee BbICOKOM OpraHn3aumm ns
«HM3LEero» BMAaa.

AHanunsunpysa Teopuio JapBuHa, HeNb3A He 334yMaTbCA,
Kak BoObOLLE MOrNa 3apoamTbCA *KU3Hb Ha 3emnie. YKe Ha
3TOM 3Tane Teopus 3BOIOLMN AaeT cepbesHenwmnii coon.
[eno B TOm, 4TO NOKA HUKTO M3 YYEHbIX, HECMOTPA Ha A0-
CTUXEHUA HAYKU U NOTEHUMaN COBPEMEHHOM TEXHUKMU,
He CMOT [0Ka3aTb OMbITHbIM NyTEM (TO €CTb NOBTOPUTD)
BO3MOXHOCTb CaMO3apOXKAEHNA XKU3HU. TO eCcTb AeAaTenmn
HAYKW HE MOTFYyT CO34aTb AarKe CaMblii MPUMUTUBHBIN Op-
raHW3M M 3anycTUTb B HEM XM3HEHHbIN UMKA. Uccnepo-
BaTe/IN NOKA NILLb NbITAlOTCA U3 HEXKMBOM MaTepum Nony-
YNUTb HEOTBEMJ/IEMbIE COCTAaBHbIE (CTPOUTENbHbIE) KOMMO-
HEHTbI XXMBbIX cyLlecTB. Hanbonee N3BecTHOM TNYHOCTLIO
cpeam aTnx yyeHblx asnaetca CTaHam Munnep.
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(i OnbiT C. Munnepa

OnbiT C. Munnepa

Bcepe,u,MHe NPOLW/IOr0 BeKa Yy4eHbin YuKarckoro
yHuBepcuteta CTaHam Munnep B nabopaTopHbIxX
YCNI0BUAX MbITaJICA CUHTE3MPOBATb OpPraHUYeCcKue mosne-
Ky/ibl U3 HeopraHnyeckux. OH cmellan B Konbe BogAaAHOM
nap, ammuak (NH,), metan (CH,) u nponyckan 4epes oty
cpeay 3neKTpuyecTtso. B ntore Munnepom 6bin nonyde-
Hbl YeTblpe BUAA aMUHOKMUCNOT U3 ABaALATH, ABAAOLLMX-
CA COCTaBHbIMM 31eMeHTaMu besnka (npoTenHa). A 6enkn,
KaK WM3BECTHO, — 3TO HEOTbeM/IEMblE KOMMOHEHTbI K/e-
TOK, U3 KOTOPbIX COCTOAT Ntobble opraHM3mbl. Tak aKkcne-
PUMEHTANbHbIM MyTEM, NO MHEHWUIO HEKOTOPbIX CTOPOH-
HWUKOB 3BOOUKMN, Bbln AOKasaH ¢aKT C/yyallHOro BO3-
HMKHOBEHMWA }KMU3HUM Ha 3emne. [oyemy Ke HEKOTOpPbIX?

DJ1eKTPObI
JlobaBJieHHue ra3oB
CH4, NH3
H20, CH4, NH3
Hz, CO
Oxnakaammi
KOH/IeHCaTop
3a0op pe3yabTaToB
peakuuu
Onbim
Munnepa
HarpeBaHnue

BOAbI
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[eno B TOM, YUTO y 3TOrO 3KCNEPUMEHTA eCTb PAL CyLle-
CTBEHHbIX HEAOCTAaTKOB, KOTOPbIE XOTb U HE adULLINPYIOT,
HO NPU3HAIOT HEKOTOPbIE 3BOAKOLUOHUCTDI.

1. lMpwnaraa Hemanble yCUANA, UCKYCCTBEHHO Mwun-
lep Nosly4Yunn BCEro YeTblpe BUAA aMUHOKUCNOT U3 He0b-
XOAMMbIX ABaALaTH, y4aCTBYHOLWMX B cO34aHUM benka.

2. [NpumeHAaemble B 9KCNepmMmeHTe Bel,ecTBa npes-
NONIOXUTENbHO COCTaB/IANAM HEXMBOW OYyNbOH, Haxo-
ONBLUNICA B Te BPEMEHA HA NOBEPXHOCTU Hawen nna-
HeTbl. A NponycKaembl Yepe3 cybCTaHUUIO IN1EKTPU-
YecKui paspsas UMUTMPOBAA TPo3bl, KOTOpPble MO
6bITb B aTmocdepe monoaoi 3emnun. OgHaKo aKcne-
pUMeEHTaTOp cOo34an YC/I0BUSA, Aa/ieKMe AaxKe OT BOOb-
paxkaemblx peanuin. B TeyeHne Hegenn OH NPoONycKan
paspAg Yepes ogHy cpeay, XoTA MONHUU HOCAT pas3o-
Bbl HEMPOAONKUTENbHbIN XapaKTep 1 B OAHO U TO XKe
MEeCTO nonagatoT o4eHb peaKo. Mpu 3Tom nosyyYeHHble
NPOAYKTbl peaKkLun y4yeHbl cpasy e nogsepran nso-
nauun, obeperas ux OT AanbHeMWero BO3AeNCTBUA
3NIeKTPUYECTBA, TaK KaK 3Ha/, YTO pa3pAdbl pa3opsyT
Nnosy4YeHHble CBA3MU.

3. lNonyyeHne aMMHOKMUCNOT KaK TAKOBbIX elle He
ABNAETCA A0KA3aTEeNIbCTBOM BO3MOXKHOCTU CAaMO3apOoXK-
OEHWNA }KU3HU, TaK Kak BeN0K COCTOUT U3 CZI0XKHOM MNo-
C/lefoBaTe/IbHOCTU COeAMHEHHbIX Mexay coboi amu-
HOKUCAOT (4TO ByaeT paccmoTpeHo HuxKe). Mpuyem no-
Ny4yeHHble MUnnepom aMMHOKUCAOTbl Ha NPAKTUKE He
cmornm 6ol obpasoBatbh 6e/10K M3-3a TaK Ha3biBaemom
npob6aembl XxMpanbHOCTU. TO ecTb B pe3y/sibTaTe OMbITa
6bI N NONYYEHbI AMUHOKUCIOTbLI C Pa3HbIM NOBOPOTOM
(opueHTaymeit) ot Boobparkaemoi ocu, yYTOo Aenaer
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NPAKTUYECKN HEBO3MOXHbIM UX COEAUHEHUE B (CKU-
BOIM» 6enok.

4. B pe3synbraTte onbiTa Munnep noay4vn B U30Nu-
pPOBaHHOM OCaJKe He TO/MbKO cocTasasatowme benka.
OCHOBHbIMW MPOAYKTAMMU XMMUYECKOM peaKkumn ctanum
dbopmanbaernapl, pasnnYHble KUCAOTbl (BKAKOYAsA cu-
HUNBbHYIO, YKCYCHYIO, MypPaBbUHYIO) U Ma3yToobpasHble
BeLLeCcTBa, a aMMHOKMCAOTblI COCTaBUAM BCEro Nnlb
oKono 2%. HeBo3mokHO cebe npeacTaBuUTb, YTO B Ta-
KOW edKoM cmecn M3 aMUHOKMCAOT Mmor obpasoBaTbcs
6en0K, a 3aTeM TaM Ke Hayasia 3apoXKAaTbCA «KMBAA»
K/IEeTKA, TaK KaK 3Ta cpesa OTpasuT Ntobyto bruoxmmunye-
CKYIO peaKumio.

5. Ammuak (NH,) He mor 6bITb Ha 3emne B TaKOM Ko-
NnyecTBe, TaK Kak 3TOT ras paspylwaerca nog Bo3aen-
CTBMEM YNbTPAdUONETOBLIX y4YEN.

6. MertaH (CH,) He 6bin HanaeH B ApeBHEM 0Caf04-
HOM rIMHO3EeMme.

7. Tpw nocTaHOBKe onbiTa He Obln y4TEH KUC0pOA.
YueHble-maTepuanmcTbl CYMTAIOT, YTO B MOMEHT 3a-
POXKAEHUA XM3HWN HA HaweWn nnaHeTe B ee aTmocdepe
He 6b110 Kucnopoga. [leno B Tom, YTO KMCIOPOA, Cpasy
paspywunn 6bi Ntobblie BOZHUKLLINE OpraHMUYeCcKue CBA3M.
Meay Tem, cerogHA Ha 6onbloii rybuHe reonorn Ha-
XOOAT OKCUAMPOBAHHbIE KAMHM, YTO AOKA3bIBAET NOCTO-
AHHOE NPUCYTCTBME KMCcaopoaa B aTmocdhepe 3emau.

MNouemy ke Munnep B cBoe Bpemsa HacTamBa Ha AaH-

Ho raszosoi cmecn? OTBEeT NpocT: 6€3 NCNO/Ib30BaHHbIX
B OMbITe XMMUYECKMX BelLecTB 06pa3zoBaHME aMUHOKMC-
IOT HEBO3MOXHO, @ 3HAYUT, HEBO3MOXKHO U NoABAeHUe
6enKa. IBONOLMOHUCTBI NPU apryMmeHTaumMm CBOUX rmno-
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Te3 4acCTo MO/b3YIOTCA TEM, YTO HET BO3MOXKHOCTU NpoBe-
PUTb UX Hay4YHble NPeAnoNoXKeHUA. Beab HET }KUBbIX CBU-
heTenen, Kotopble mornm 6bl NoATBEPAUTDL MM ONPOBEpP-
FHYTb TO, YTO 6b110 AKOObI MUNIMOHBI U MUAANAPAbI NeT
Ha3ag. Ho, kKak mbl yBnaenu u byaem Habnogatb ganee,
n 6e3 3Toro MmeeTca A40CTaTOMHO CBUAETENbCTB, KOTOpPbIe
ONpoBepratoT TEOPMUN MATEPUANTUCTOB.

Mocne Munnepa ero onbIT NIOBTOPAAN ApYyrue nccneno-
BaTe/IN, U3MEHSAA YC/IOBUA PeaKLmu, U TOXKE NoayYanm co-
CTaBHble KOMMOHEHTbI OPraHMKK, Aaxke B bosnbliem, Yem
y Munnepa konunyectse. Ho BbilwenepevyncneHHble nNpo-
61embl OTHOCATCA U K pe3y/ibTaTaM UX SKCNepMMeHTOB. B
Lenom, gaxe ecnn npeacraBuTb, YTO U3 HEOPraHUYeCKUX
BELLECTB C/ly4yariHO 06pa3oBaMCb aMUHOKUCIOTbI U Kak-
TO coeaAnHUNUCL B 6en0oK, To 1 3TOT PpaKT He ByaeT AOoKa3a-
TENbCTBOM CaMO3apOXKAEHMUA KN3HU. Beab 6enkun knsom
KNIETKN MOXHO CPaBHUTb C KUPNUYMKaMKM goMa. [TOHATHO,
4YTO KPOME KMPMNUYEN ANA BO3BEAEHUA CTPOEHUA HYXKHbI:
NPOEKT COOPYKEHUA, CTpOUTeNbHaAA NAOLWAAKa, CTPOu-
TeNbHAA TEXHUKA ANA NepemeLleHna KUPNUYen, sHeprus,
Apyrve cTporimaTtepuanbl, NOCTaBLWWKK, Bpuragmpsl, pa-
60oune, KOHTPONEPbI-NPUEMLLMKUN U T. 4,

Tenepb gaBaiiTe, He BAABaACb B NOAPOHOHOCTH, paccmo-
TPUM CTPOEHME KNETKMU, YTOObI MOHATb, KaK Ype3Bbl4aliHO
CNIOXKHO OHa YCTPOEHa, @ 3HAYMT, He MOr/1a NOABUTLCA B
pe3synbTate C/Ay4amHOro COeAUMHEHUA HeOopraHUYecKux
BeLLecTB.
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CNOXHeNWMIA MUKPOMUP

benok
LITO6bI yb6eantbcA B HEBO3IMOXHOCTU CaMO3apOK-
OEHUA XU3HW, AaBanTe NOCMOTPUM, KaK YyCTpoeH
MBOM MUKpoMUp. HanomHum, 4yTo bygem paccmatpu-
BaTb €ro MLb NOBEPXHOCTHO, TaK KaK OH OYEHb C/IOXEH.
Tem He meHee, AaHHAA rNaBa KOMY-TO MOKeT MOKa3aTbCA
TAXENON ANA BOCNPUATUA. TaKOM YnTaTelb MOXKET CMeNo
nepesMCTHYTb Napy CTPaHMUL, KHUTW U ABUraTbCA aanee,
a Cloga BepHyYTbCA, Korga byaer kenaHue pasobpaTtbea B
3TOM C/IO¥KHOM BOMpOCE.

Kak Mbl yXe 3HaeM, MUHMMANbHbIE KKUPMUYNKNY,
M3 KOTOPbIX CTPOMTCA NtOOON }KUBOW OPraHnU3m, — 3TO
6enkn, HasbiBaemble TaKXe npoTenHamu. benok co-
CTOUT U3 COEAMHEHHbIX Mexay cobon aMWHOKUCAOT,
KONIMYECTBO KOTOPbIX MOXKET BapbMpOBaTb OT HECKO/1b-
KUX egUHUL, 40 AECATKOB TbicaY (Hanpumep, 6e10K Tu-
TUH U3 MblWLbl YenoBeka coctomT m3 34 350 pasnny-
HbIX aMWHOKUCANOT).

npUHHUI'I cmpoeHus 6enKa u3 aMmuHoKuUcIo0m

B npupope cywectByeT MHOIO aMWHOKUCAOT, HO
Avwb 20 13 HUX BXoAAT B cocTaB b6enkos. TpyaHo nepe-
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OUEHUTb pa3Hoobpasme 6enKoBbIX CTPYKTYpP, KOTopble
MOXHO nony4uTtb n3 20 BMA0B aMUHOKUCAOT. Tak, ue-
NMOYKa aMWHOKMUCNOT Hebonbworo 6enka moxket 6bITb
npeactasneHa 6onee yem B 10%° (1 n 85 Honelt) Bapu-
aHTax. [na npumepa: B mMpoBom okeaHe 10° (1 n 40
HoNel) moneKkyn soapl. Npuyem, mectopacnonoxkeHune
KaXK40M aMWUHOKUCNOTbI B CTPYKType 6esika umeeT 3Ha-
yeHue. Ecnn xoTb 0AUH 3N1EMEHT NepecTaBuUTb B Apyroe
MecCTO, TO B 60/1bLLUMHCTBE CAy4YaeB Mbl MONYYUM APYTOMn
6eM10K C UHbIMU QYHKUMAMM, TaK Kak MMEHHO NopALOoK
yepenoBaHUA aMMHOKUCAOT onpeaenseT CBOUCTBa ben-
KOBOM MOJIEKYbI.

Knemka

PaccmoTpum Tenepb CTPYKTYpPY KneTku. Knetka — 310
eAMHNLA CTPOEHUA U XKU3HEeOeATENbHOCTU BCEX XUBbIX
opraHn3mos. Cyw,ecTByeT MHOXECTBO Pa3/IMYHbIX NO pas-
Mepy, CTPOEHUIO N GYHKLUMAM KNeToK. M Kaxaan u3 Hux
He TONbKO MMeeT B CBOEM COCTaBe 6esiKM, HO TaKKe Bbl-
pabaTbiBaeT UX Kak ana cebsa, Tak U ANA opraHmM3ma, Ya-
CTbIO KOTOPOrO ABNAETCA.

B KaXK[A0M KNeTKe CoAepHUTCA HECKONbKO TbicAY ben-
KOB, NOA4pPa3aenatowmxca Ha MHOXECTBO BNO0B, B TOM
yucne NPUCYLWKnX ToNbKO AaHHOMY BMAY KAeToK. B nto-
6o KneTKe opraHMama umeloTcss benku-pepmeHTsl,
cnocobcTBylOWME MPOTEKAHUIO onpeaenieHHbix 6uo-
XUMMUYECKNX peaKkuUuin; CTPYKTYPHble 6enKku, cayxawume
KMPNMUUYMKaMUN OS5 CTEHOK KNEeTOK; TPaHCNopTHble 6en-
KW, NepeHocalLMe KNUCAopoa U YINIEKUCAbIN ras B npo-
Lecce AbIXaHUA KAETKU; 3aluTHble 6eslku, cBA3biBalo-
LiMe TOKCUHbI U obecneynBaloLie UMMYHHbIN Bapbep,
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a TaKxe 6esikn, BbINONHAOWME PErynaTopHble, CUTHaNb-
Hble, peuenTopHble, IHepreTUYeckme U apyrue 3apga-
Un. B MeXXKNeToyHOM NMPOCTPAHCTBE TaK)Ke coaepKaTcs
pa3/inyHble 6enkun.

B uenom, B }KMBbIX OpraHM3max MoryT NpuUcyTcTBOBaTb
DECATKM TbicAY 6enKoB pa3Hbix BUAOB — oaHU, Bnarogapa
CBOEMY CTPOEHMUIO, HY»KHbl B KOCTAX, APYrMe — B MbILLILLAX,
TPeTbM — B KPOBM U T. A. To ecTb ANA PyHKUMOHUPOBAHUA
OpraHmMsama HeobxogMMO HeBepOsTHOE MHOKeCTBO pas-
NINYHbIX 6eNKoB, NpuUYeMm, KaxKaplii Ha ceoem mecTe. MNMpea-
CTaBbTe, KaK HUYTOXKHO MaJ/ila BO3MOXHOCTb CMIOHTAaHHOIO
noasneHnA gaxe npoctoro 6enka, n Tem 6bonee CNOXKHO
NpPeAnoNoXnUTb, YTO MOT/TN NOABUTLCA BENKN PasHbIX BU-
[0B M 3aTeM OKas3aTbCA TaM, rae HyXHo. To e OTHoCUTCA
M K KNETKaM, COCTOSILLIMM M3 3TUX 6ENKOB U MHOTUX Apy-
rMx PyHKUMOHAIbHbIX KOMNOHEHTOB.

B kKneTke npoucxoauTt cobcTBEHHbIN OOMEH BELLECTB,
OHA MOMKeT pa3BMBATbCA M CAMOBOCMNPOU3BOAMTHLCA.
KneTkn cnocobHbl genntbca. M aTo He cnyyaliHble ux pas-
PbIBbl, @ C/IOXHbIN, ANNTENbHbIN NPOLLECC, NPU KOTOPOM
Bce (YHKUMOHANbHble COCTaBAALOWME KNETKU fenatot
CBOW KOMMMU, M 3aTeM OHa KaK bbl nepeTarnsaeTca nocpe-
AMHEe, NOKa aKKypaTHO He pa3beAnHUTCA. B aTom mexa-
HM3Me 3a4eMCTBOBaHbI CNeumaibHble KOMNAEKCbl 6enKko-
BbIX MOJIEKY/l, MOMOratowme pasfenmTbCca BCEM KOMIMO-
HEHTaM KNeTKnU. HeKoTopble KNeTKM CnocoBHbI }KUTb U30-
JIMPOBAHHO, @ B MHOTOK/IETOYHbIX OpraHu3max (BKato4an
nogen) nmeeTca LEeNOCTHAA KNeToYyHasa cuctema, B Ko-
TOPOMN NPOUCXOAUT OOMEH BeLLLeCTBAaMM U CUTHanamu. B
Yye/IoBEYECKOM Tene OKOJI0 CTa TPUAIMOHOB, To ecTb 10
Pa3/IMYHbIX XKMBbIX K/ETOK.
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CtpoeHue 1M PyHKLMOHUPOBAHME KNETOK HACTONbKO
CNOXKHO, YTO UX U3yYeHMEeM 3aHMMAEeTCs OTAe/bHas Ha-
yKa — uutonorusa. NccnepoBaTenn CpaBHUBAKOT KNETKY C
ropoAom B MUHMATIOpe. B Helt ecTb CBOM ynpaBAastoLme,
PaboTHUKU, NHHOPMALMOHHbIE U BbIYNCAUTE/IbHbIE LEH-
TPbl, JOPOrK, 3aBOAbl, SNEKTPOCTAHLUM, NYTENPOBOADI,
OUYMCTHbIE COOpPY)KeHUA U T. A. Ecnm e nocmoTpeTb Ha
KNEeTKY KaK Ha cBoeobpasHbI OpraHU3m, TO B HEM MOXKHO
YBUAETb OpPraHbl, Ha3blBaeMble OpraHenNaMmn: MUTOXOH-
apwvio, annapaT lonbaKn, Bakyosb, A4P0 C XPOMOCOMa-
MU, BKAtoYaowmnmm B cebsa HK (ae30KcnpmnboHyKnenHo-
BaA KMCNOTa), pubocombl, NM30COMbI U Ap. B KneTke nme-
toTcA TakxKe PHK (pnboHyKnenHoBas Kucaorta), membpa-
Ha, 6esKM 1 Apyrve coCTaBAAIOWME, KaXKaas U3 KOTOPbIX,
B CBOO O4epesb, C/IOXKHO yCTpoeHa. Bce 3Tn anemeHTbI
BHYTPU K/IETKU YHMKAAbHbIM 06pa3om B3aMMOAENCTBYIOT
mexay cobolt. MNMpu 3TOM KarKaasa KNeTKa KMBOro opra-
HM3Ma He NPOCTO CYLLECTBYET, HO UTPaeT onpeaesieHHYo
posb B 0buwem ¢yHKUMOHUPOBAHUN opraHnama. N gaxke
NOBEPXHOCTHOE PacCMOTPEHUE CTPOeHUs u GUsnonoru-
YecKMx PYHKLMUIM KNETKM rOBOPUT O ee paLlMoHaIbHOM U
COBEpPLIEHHOM YCTPOICTBE.

CmpoeHue Kaemku (cnesa).

CmpoeHue MumoxoHOpuu — 00HoU U3 opeaHenn Kaemku (cnpasa)
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EcTecTBEHHO, KNETKA MOXET UTb U BbINONHATL CBOMU
BHELWHMeE PYHKLMN, TONbKO €CNN B HEM NPUCYTCTBYIOT BCE
HeobxoAuMmble 3/71eMeHTbl, KOTopble NpPW 3TOM B3auUMO-
[EeNCTBYIOT AO/MIKHbIM 06pa3zom. Mbl He byaem aeTanbHO
paccmaTtpuBaTh GYHKUMOHMPOBAHUE BCEX CTPYKTYPHbIX
KOMMNOHEHTOB K/IETKU, HO HEMHOFO ocTaHoBMMcSA Ha [ HK,
O KOTOpPOW cerogHs Tak MHOIO roBoOpAT.

AHK

Bce 3HatoT, uto B AHK 3anuncaHa noaHaa nHdopmauyma
o ntobom opraHmname. OgHaKo Mano KTo cablwan, yto AHK
cocTouT u3 50-245 mnH coegmnHeHHbIX mexay coboi nap
a30TUCTbIX OCHOBaHMI. YTOObI NOHATb, HACKONbKO A/MH-
Ha 3Ta MHPOPMALMOHHAA LeMNoYKa, NpeacTaBbTe, YTO ee
ANvHa 6osblie, Yem WKUpUHa, npumepHo B 25 000 000
pa3. PakTnyecKaa ke gnamnHa uenodykm OHK ogHol ye-
NIOBEYECKOW KNETKM COCTaBAAET 0Kono 2 M. Ecnum yuecTb,
YTO B Ye/NI0BEeYEeCKOM opraHusme okono 100 TpuannoHos
KNeTOK, TO obLWan ANnHA COeAMHEHHbIX mexay coboi
MHPOPMALMOHHbIX uenodyek HK B HeckonbKo pas npe-
BbICUT paccToaHume ot 3emaum ao ConHua. Ecam e npea-
CTaBUTb MHPOPMALMIO B BUAE MeYaTHbIX CTPaHMUL, TO B
OAHOMN KNeTKe HaxoaMnTCA CTONbKO e AaHHbIX, CKOJIbKO B
600 TbIC. KHUXKHbIX CTpaHUL,! Hanpumep, camas KpynHas,
No HEKOTOpbIM oOueHKam, bpuTaHCKaa sHumKnoneaus,
roe cobpaHbl OCHOBHble 3HAHWA YesI0oBEeYeCTBa, COCTOUT
13 32 TbIC. CTpaHuL,. MNpeacTasbTe, KAKOE KONMYECTBO UH-
dopmauunm B cxkatom Buae Haxoamtca B AHK!

Buoxmummkm nocumtanu, yto B 1 monekyne [AHK Bo3-
MO*KHO 10% BapmnaHTOB coegMHEHUA HAaXoAALLErocs B Hel
martepmana. M amwb o4MH BapMaHT NO3BOUT CO34aTb Bac
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JINYHO — CO BCEMM MPaBUAbHO GYHKLVNOHMPYIOWMMU Op-
raHamMuM M MHAUBMAYANbHbIMU KayecTBamu. YTobbl npu-
6NM3UTENBbHO OLEHUTb 3Ty BEPOATHOCTb, NpencTasbTe,
4YTO OAMH W TOT YKe YeNOBEK BbIUTPa MaBHbIN NPU3 B N10-
Tepee ¢ MUANMOHOM y4YacTHUKOB 14 pa3 nogpsps! Passe
Bbl B l@aHHOM C/ly4ae NOBepUTE B CYACT/IMBbIN C/y4van, a
He 3anofo3puTe 3ambicen? YyeHble-maTepuaaunucTbl CUYm-
TatoT, uto 3emne 4,5 mnpa
net. 3TOT Nepuop, cOoTBeT-
cteyer 10%° cekyHaam. To
€CTb eC/IN KaXKAayto CeKyHay
npuaymbIBaTb OAUH Bapu-
aHT AHK, TOo n npeanona-
raemoro Bo3pacta 3eman
He XBaTWUT, ANA TOro YToObI
co34aTb O0AHY PYHKUMOHMU-
pytowyto JHK. Ho geno He
TONIbKO B €€ MHOrOBapUaHT-
HocTu: Hpopmauma B AHK
3anucaHa B BMAe Koaa, Ko-
TOPbIN MOXKHO CPaBHUTb C KOMMbIOTEPHOMW NPOrPaMmmOn.
TonbKO 3TOT KOA, NO CBOEM BEAUYMHE N CNOXKHOCTU npe-
BOCXOAWUT BCE MPOrpammbl, CO3gaHHble Yenosekom. Bot
4yTO CcKaszan o AHK 3HameHuTbIM nporpammunct bunn lenTc:
«Yenoseyeckasa [JHK nodobHa komneromepHol npoepam-
Me, mosbKo becKoHeYHO cosepuieHHee».

OHK He cooepKnT roToBbIN N1aH: COAEPMKALLAACA B HEMN
nHpopmauma bonblue NOXOXKa HA MHCTPYKLUIO MO co3aa-
HUIO OpraHM3ma U NoAAepXKaHUIO ero KusHepeATeNbHO-
CTU. B KneTkax NponcxogmT «CTPOUTENBCTBO» U K PEMOHT»
BCEro OpraHM3ma Mo MHCTPYKUUK, 3an0xKeHHon B JHK.
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MaTtpuuHaa PHK konu-

pyet n3 JHK Kog, no Ko-

TOPOMY M3 AaMMUHOKUCNOT

HY>HO CO034aTb HYXXHbIN

Ha OQHHOM 3Tane KneTke

WAn  opraHmsmy 6enok.

TpaHcnopTHaa PHK po-

CTaBnAaer HeO6XOAMMbIe yl'lpOLHEHHbIﬁ npuHyurn cuHmMesa
aMUHOKUCNOTbl K puboco- besika 8 Knemke
MaMm, Kyga matpudHaa PHK npepocTtasnaeT Kog-naaH, no
KOTOPOMY HYXXHO cobupaTtb 6enok.

Pubocombl paboTatoT KaK CTAHOK, BbIMyCKaA OKOO
COTHW pa3ninyHbIX 6enkoB B MUHYTY. Ha Bbixoge 6enok
NPOXOAUT KOHTPONb KayecTBa; ecnm npu cbopke 6bina
aonyuweHa owmnbKka, 6enok nomevaeTca MapKepom Kak
Tpebyowmin ytnnmsaumnm. Ta ke npoueaypa *KAeT U CTas-
Wwne HeHyXHbiMK 6enku. MNMpoueaypa CaMOKOHTPONA He
3aKaH4YMBaeTCcA aHaM30M BblpaboTaHHbIx 6enkoB. KneTt-
Ka NOCTOAHHO NpoBepAeT cama cebAa Ha npegmeT Hanu-
yna gedekToB (cTapeHne, MHGULMPOBAHME, NOBpPEXKAE-
Hue OHK u ap.). U B onpeaeneHHbIX ciydyasax, ecam He-
MCNPaBHOCTb YCTPAHWUTb Henb3A, 3amnyckaeTca npouecc
CaMOYHUYTOXKEHMA, HA3blBAaeMblX anonTo3om. YTpaTa
anonTo3a B OMNyXO0/ieBbIX K/JETKax NpuBoAUT K ux becko-
HEeYHOMY AeNIeHMIO.

Kak mornm Hexmsble BelLecTBa C/ly4amHbiMm obpasom
CTaTb KOMMOHEHTAaMM }KUBOMW KNETKU, Npnobpectn TaKkyto
CNIOXKHYIO B3aMMOCBA3b, BK/AOYAA CnacuteNbHOEe Camo-
YHUUYTOXKEeHMe? 34ecCb BaXKHO TO, YTO XOTA BCE NPOLECCHI,
npoTeKalowme B KAETKe, ABAAKOTCA XMMWYECKUMMU, HO
PerynpyroTca M KOHTPONIMPYIOTCA OHU MHPOpMaumen.
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A nHbopmMaumAa BbIXOAUT 33 PaMKN XUMUU U GU3UKU, Oy-
AYy4Yn NPOAYKTOM MHTennekTa!l

3Hasn, yto AHK — 310 HOCKTENb KOAa, NoAYMANTE, MOT 1N
KOZ, cam C/ly4aHO 3anmncaTbCs Ha HocuTenb MHGopMaLUmMn’?
Ecnn, parke 3abblB O C/IOXKHOCTM KOAQA, BCE Ke BOOOpasuTb,
YTO HEXMBblE XMMUYECKME INEMEHTbI, CMOHTAHHO coeau-
HuBwKchb B 1HK, cnyyaiiHO BbICTPOMAUCH B MPOrPaMMHbIiA
KOA, TYT e BO3HMKAET Cc/ieAyoLWmii BONPOoC: Kak camo Co-
60 HEHapOKOM NMOABUNOCH YCTPOMCTBO A/A CYUTbIBAHUA
3TOro Koga? Pa3Be MOXKET C/ly4alHO BO3HMKHYTb KacceTa,
a 3aTem TaK e HeB3Ha4dal NosABUTbCA MArHUTOPOH AN
BOCNpOM3BEAEHMNA 3aNUCaHHbIX HA Hel menogmn? Passe
MOXET C/Iy4alHO NOSABUTLCSA KOMMbIOTEPHbIM AUCK C 3anu-
CaHHOM Ha HEM NPOrpammolii, a 3aTem BONelo C/ly4an BO3-
HUKHYTb KOMMNbIOTEP AN1A NPOYTEHMA ISTOM NPOrpammbl?
KoHeuHo HeT! Ecnn ecTb Koa, To AonKeH OblTb KOANPOB-
LMK N AeKoanpoBLUKMK. Ho 1 3To elue He Bce.

Mocne npouteHna koga AHK n ero pacwmndpoBKM HyX-
HO BbIMOMIHUTb MU3/I0XKEHHbIE B 3TOM NPOrpamme UHCTPYK-
umn. To ecTb, BepA B CAyYar, Mbl AO/IKHbI NPU3HATb, YTO
B8 AHK cnyyaiHo camoco3ganca n camos3anucasnca CNoxK-
HEWLWNIN Koa, a TaKKe HeB3Ha4val NoABUINCL CYMTbIBAIO-
LW U UICNONTHUTENbHbBIN MexaHU3Mbl. JTlo60I, KTO 3HaKoM
C Teopuer BEpOATHOCTU, MOHMUMAET, HACKO/IbKO MU3EPHOM
— NPAKTUYECKU PAaBHOW HYNKO — ABNAETCA BO3MOXHOCTb
TAKOW Cny4anHOCTU. MMEHHO no3ToMy NPOTMBOCTOSHUE
3BO/IIOLLMOHUCTOB M KPeaLMOHMCTOB YacToO HA3bIBaKOT Npo-
TUBoCToAHMEM ABYX Bep. OaHu BepAT B bora Teopua, apy-
rme — B Cly4aMHOE 3apOrKAEHUNE KU3HU, TaK KaK OTCTanBa-
HMEe NAen CaMo3aPOXKAEHUA C Y4ETOM BbILEN3NOKEHHbIX
$aKTOB MHAYe KaK Bepoit 06 BACHUTb HENb3SA.
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Cap Ppen Xonb, npodeccop n3 Kembpuarka, mMHoOro
BPEMEHM NOCBATUA MAaTEMATUYECKOMY BbI4MUCIEHMIO BO3-
MOYHOCTU C/Iy4alHOTO BO3HWKHOBEHWA MU3HU U BMO-
cneactemm 3asBun: «CKopee cmepy, rnpom4yasuwiulica ye-
pe3 Knadbuuwie cmapsix asmomobusneli, Moxem cobpame
«bouHe-747» u3 xnama, NOOHAMO20 8 8030yX, YeM U3 He-
Husol NpupoObl CMOXEM 803HUKHYMb HUBAA.

3agymantecb! Kak MUNNMOHBI HEXMBbIX 3/1EMEHTOB C
NMOMOLLbIO XMMUYECKNX CBA3EN OPraHM30BaNIUCb B C/IOXK-
Henwwune cTpyKTypbl AHK, PHK, pubocomsl, 6enkn u 1. 4.,
cobnopan CcTporo onpepeneHHy nocaenoBaTelbHOCTb,
a 3aTem, NPOAYMAB U pacnpeaenms mexay coboi ponm u
3a4a4u, OKpYKMB cebs 060104KON, co34ann U3 cebs Ku-
BYHO KNEeTKy C pa3HOOb6pa3HbIMM BO3SMOXKHOCTAMU U GYHK-
umAMmM? Kak n3 ogHom Knetkm, B KoTopon Haxogutca AHK,
HauMHAeTCcs CaMOCTPOUTENbCTBO ANtoboro opraHnsma?
Kak KneTkuM pacTywmx XMBbIX CYLLECTB BblpabaTbiBatoT
pa3nnyHble 6enKku, apyrue BeLLecTsBa M 31EMEHTbI, a TaK-
YK€ CO3[al0TCA K/IETKM pasHOro Buaa, Heobxoanumoble ans
CTpOUTENbCTBA OpraHn3ama? Kak KneTku aenatcs, He pac-
Noa3anacb, HO, OPraHM30BaB eANHYI0 0B0N0UKY U3 KOXKM,
BbICTPAMBAIOTCA BHYTPU HEe B OTAE/bHbIE OpraHbl, TKAHW,
KOCTM, CyCTaBbl, COCyabl, MO3F MU 3aTeM BCE BMeCTe Cpasy
HAUYMHAIOT C/IOXKHO B3aMMOAEINCTBOBATb APYr C APYrom,
06pasya KnsHecnocobHbIM opraHMam? A ecnm pedb naet
O pacTeHUAX, TO KaK KNEeTKU, AeNACb, CaMM BbICTPaMBatoT-
CA B NpMYyanmMBon Gopmbl TpaBy, MPEKPACHbIE LBETbI, Be-
INYecTBeHHble aepeBba?.. [logymainte 06 sTom.

A Tenepb AaBanTe NOroBOPMM O HEKOTOPbIX OpraHax y
YKMBbIX CYLLLECTB.
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3peHue u cyx

3HaKOMFICb C COBPEMEHHbIMM HAay4YHO-NO3HaBaTeNb-
HbIMW MaTepunanamu Nno 3BOJIIOLMOHHOMN TEMATUKE,
MHOTAA MOXHO BCTPETUTb LieMNb YMO3aKAUYEeHUN, CBOMN-
CTBEHHbIX YPOBHIO 3HaHuM pa3se yto XVIII-XIX BB. UmeH-
HO TOoraa Nau, Habnwaan, Kak B NpoTyxatowem mace
3aBOAATCA MyXU, Ae/1a/IN BbIBOA, O BO3MOXKHOCTM CaMo3a-
POXKAEHUA }KU3HU. XOTA, €CTEeCTBEHHO, TEMNEPb Mbl 3HaEM,
4YTO eC/IM MyXa He OTNIOXKUT AlLA, TMYMHKN He NoABATCA.
Tak u cerogHs nonynspHble MHPOPMALMOHHbIE UCTOYHU-
KW NOPOMN COObLLAOT HaM, YTO YEPBAKY HYXKHO bbls1o BU-
0€eTb, NO3TOMY Yy HEro co BpemMmeHem BO3HWKAM rnasa. U
3TO BMeEcCTe C APYrMMM YyaecHbIMM npeobpasoBaHUAMMU
BNOC/NEeACTBUM NPUBEJIO K TOMY, YTO OH CTa/l 3Meei.
[aBainte paccMoTpum CTpoeHune U GYHKLMOHUpOBaHME
4Ye/I0BEYECKOro 1a3a U NogyMaem, MOr /i OH BO3HUKHYTb
cny4variHo. KOHeYHO, OH OT/IMYAETCA OT [/1a3a 3MeW, HO B Lie-
JIOM OpraHbl 3peHUs Pa3HbIX CyLLECTB BO MHOTOM CXOXKM.
CaeT, oTparkanacb OT NpeaMeToB, NonadaeT B Hall a3 B
BMAE netawmx GoToHOoB. 3payoK, ynpasasemblii MO3rom, B
3aBMCMMOCTM OT CTEMEHM OCBELLEHHOCTU Cpeabl OTKPbIBaEeT-
€A 1 3aKpblBaeTca, YTobbl Ha ceT4aTKy Nonaaasio onTMMasib-
HOEe KONNYeCTBO CBETa. XpYCTaIMK NOCPeACTBOM MbILLL,, TaK-
e yrnpaBaseMblX MO3rom, peryampyet GpoKyc, HacTpamBaschb
Ha ocmaTpuBaemblit npegmeT. Bca coBpemeHHas onTuye-
CKan TexHWKa caenaHa no TakoMmy ke npuHumny. Ectecteer-
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HO, Hag, KaxkabiM NpMbopom TPyaAUAUCH AECATKM XOPOLUMX
KOHCTPYKTOPOB. HO, HECMOTpPA Ha 3TO, Ye/N0BEYECKUNI a3
oCTaeTcs coBeplleHHee ntoboro cosgaHHoro npmbopa. Mo-
3TOMY, KaK MMHUMYM, CTPAHHO, YTO MHOIWe NAN NPoAOoN-
YKaloT BEPUTb B €ro c/iydyamHoe nosiBfeHune. B cumTaHHble
CeKyHApl 1133 NoAcTpanBaeTcs nog, ntoboe ocselleHne 1 Ha-
CTpaunBaeTca Ha Ntoboi 0630p, NpMyYem aenas 3To HeyCTaH-
HO Ha NPOTAXEHUU MHOoruX neT. Kak morna camocTtoaTeNbHO
BO3HUWKHYTb TaKas C/IOXKHEMLWas 1 TOYHenLan onTmKa?

CmpoeHue enasa (cnesa). YnpouwjeHHell npuHyun
o0bpabomku uzobpaxceHus gpomorkamepoli u 2enasom (cnpasa)

Ho 310 aaneKko He Bce yyaeca paboTbl OPraHOB 3pEHUA.
Hanpumep, 4tobbl Mbl BUAENN LBETHOE M306parkeHne, Ha
ceTyaTKe MMeloTCs TpU BMaa cneumnanbHbix ¢oTopeLenTop-
HbIX K/IETOK (KO/1I60YEK), YyBCTBMUTE/IbHbIX K PasHbIM AU-
Ham BOJIH CBeTa (LiBETaM): KpacHOMY, 3e/IEHOMY U CUHEMY,
KOTopble CMelluMBasAchb AatoT nboit useT. POTOHbI CBETa,
yAApAACb O CeTyaTKy rnasa, Bbi3biBaloT B poTopeuenTop-
HbIX K/IETKAX C/IOMKHYH0 XMMMYECKYIO PeakLuio, B pesybTa-
Te 4yero BbipabaTbiBalOTCA HEPBHbIE MMMY/bCbl — onpeae-
JIEHHbIE 3/1EKTPUYECKUE CUTHA/bI, KOTOPble MO HEPBHbIM
KNeTkam HecyT MHpopmaumio B crneLmanbHbliii OTAen ronos-
Horo mo3ra. Tam 3T umnynbcbl 06pabaTbiBatoTCA U NpPeob-
pa3yloTCA B FOTOBYHO KapTUHKY, KOTOPYK Mbl BUAUM. ITOT
npouecc HanomuHaeT TenesnaeHwe: MHOOPMALMOHHbIN
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CUTHaN NPUHMMAET aHTEHHA, 3aTeM OH B BUAe TOKa onpeae-
JIEHHbIX YaCcTOT MAET NO XMaam Kabena n nocTynaet B cne-
LManbHOeE YCTPOICTBO TeNIeBU30pa, rae obpabaTbiBaeTca, U
TO/IbKO MOTOM Ha 3KpaH BbIBOAUTCA BUAEOM306paKeHne B
dopmate RGB (R-KpacHbii, G-3eneHbliri, B-cuHuit). To ecTb
rnas cam no cebe He BUAUT TO, HA YTO Mbl CMOTPUM, — BCIO
OKPY»KatoLLYO0 HaC peanbHOCTb BUAUT MMEHHO MO3T.

B uenom, opraH 3peHua cOCTOUT Kak MUHUMYM u3 40
9N1eMEHTOB, U eCAn XOTb OAMH U3 HUX He PYHKUMOHUpPYeT
WM UMEET CYLLECTBEHHbI AedeKT, YenoBeK TepAaeT 3pe-
HME NONHOCTbIO UK YacTU4YHO. CheayeT OTMETUTb, YTO Cam
Yapnb3 JapBurH yrxKe nocie onyb1MKOBaHWA CBOEro 3Hame-
HUTOrO Tpyaa 06 3BONOLUMM, 334YMABLUMCL HAZ, CTPOEHMEM
rnasa, Hanucan: «Mebicau o 2na3e oxnadunu mMeHA K amol
meopuu».}

He mHOrmm npoue yctpoeH opraH cnyxa. CKaxkuTte, no-
YKa/IlyMCTa, KaK NMMaHuHO n3aaeT 3ByKMU? MHorne ysepeHbi,
YTO AOBO/ILHO MPOCTO: MONOTOYKN YAAPAIOT NO CTPYHAM U
NbeTcs Mysblka. OAHaKo 3TO He TaK. MonoToYKM gencTeu-
TEeNbHO YyAAPAT MO CTPyHaM. 3TO nopoXkaaet BMbpaumto
BO3/yXa HAa pa3HbIX YacToTax. 3Ty BUOpaLMIO BOCMIPUHUMA-
€T C/I0XKHO YCTPOEHHbI C/IyXOBOM annapart, nepesoan KoJe-
6aHMA B 3N1EKTPUYECKME CUTHA/bI, KOTOPbIE, KaK M B C/ly4ae
CO 3peHueMm, nepenasBascb NO HEPBHbIM KleTKam, NOCTy-
natoT B MO3r. M yxxe mo3r GopmupyeT B Halem CO3HaHUMU
YC/bIWaHHbIe 3BYKWU. o Takomy Ke npuHumny paboTtatoT
BCE OpraHbl YyBCTB: OCA3aHME, OOOHAHNE, BKYCOBbIE OLLY-
WweHma. Besge nonyyeHHas nHdopmauma npeobpasyerca B
3N1eKTPMYECKME CUTHANDbI, KOTOPbIe NOCPEACTBOM HEPBHbIX
KNETOK NOCTYMakoT B MO3r M Tam obpabaTbiBatoTca.

! TIncemo  mpyTy, 6momory Diicy Ipeitro, 3 anpens 1860 r.
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Mo3r

KaK 6blI0 OTMEYEHO Bbille, MO3I NPUHMMAET CUT-
Hanbl Bcex opraHos 4yyBcTB. Cam npouecc nepena-
4ym MHOpPMaLMM Bbi3biBaeT BocxmuweHmne. Ho obpaboTtka
OaHHbIX Aaxke H6onee cnoXHa, yem ux nepegadva. Mosr
KaK BbICOKOCKOPOCTHOM KOMMbIOTEP B peXMMe peanb-
Horo BpemeHun obpabaTtbiBaeT OrpomMHenLwnii 06beM UH-
dopmaumn. Mbl 0o4HOBPEMEHHO BUAMM LBETHYIO ABUKY-
LLLYIOCA KapTMHKY, C/bILLMM Pa3HOYACTOTHbIE 3BYKU, OLLY-
waem deepuio 3anaxos, YyBCTByeM sitoboe NpUKOCHOBe-
HMEe K Teny, pearMpyem Ha TemnepaTtypy OKpyrKatowei
cpeabl, BOCNpuUHUMaem 601e3HeHHble NPOoLEeccbl BHYTPU
opraHusma.

TakKe MO3r NOCTOAHHO AEPXKUT NMog, KOHTpoJiem Bce
YKU3HEHHO BaXHble PYHKUMN HALLUX OPraHOB U XMMMYe-
CKMe peakumu, npoucxogawme B tene. Mbl AbIlLMM, MOpP-
raem, nepeBapmMBaem Nuuly, Aa*ke He 3a4yMblBaACb, YTO
BCEM 3TUM ynpaBasaeT Mo3r. Kpome TOro, mbl Aymaem,
MCNbITbIBa€M 3MOLMKN N YyBCTBA. Bce 3To mHoroobpasue
npoueccos, 6e3 KOTopbIX Hal OpraHn3m AMbO HenosHo-
LeHeH, NMbo HexmsHecnocobeH, npoucxoamT B O4HOM
HebonblwOM KeneobpasHom opraHe — mo3sre. Cyule-
CTBEHHOE noBpeXaeHne Mmo3ra B 60/blLLUMHCTBE CNy4Yaes
ypeBaTo ¢paTasibHbIMM NOCNEACTBUAMMU.

Mos3r yenoseka cogeput nopagka 100 mapg Henpo-
HOB, KOTOPble B3aMMOAENCTBYIOT MexKay cobol u Bcemu
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opraHamu Tesa NocpeacTBOM 3N1EKTPUYECKUX CUTHAJIOB.
Mo3r B xoA4e *WM3HWU CyLecTBa MOXKeT 0by4aTbcs, 3ano-
MUHaTb 6ecKoHeyHoe KoAMyecTBOo MHbOpPMALMKU, OTTa-
YMBaTb MacTepcTBO, Bce Hnarogaps TOMy, YTO HEMPOHDI
M3MEHAIOT CyMMy, HanpasieHWe U BeSIMYMUHY CUTHAJIOB.
TaK)Ke B MO3ry HAaCTPOEHbI MO YMOAYaHUIO HeobBXoanMble
pedneKkcbl, Hanpumep, AblXaHWe, COCaHWe, [NOTaHUE,
MOpraHue, Kalesnb, YnxaHue, rpynnmMpoBKa Tena npu na-
OEHUN, 3alMTa UM YKNOHEHME OT NIeTALWEro NpeameTa,
OTAEPrMBaHME PYKU NOC/IE NMPUKOCHOBEHUA K ropsyemy
06beKTy, 06MOPOK MM LIOK NPU CyLLLECTBEHHbIX 60EeBbIX
OLLYLLEHUAX U Ap.

[0 cux nop y4vyeHble He MOryT OogHO3HAYHO 0b6bBbAC-
HWUTb, Kak paboTtaeT mo3r. OHM He MOryT MOHATb, KaK
opraHusm, obnagatowmii LEHTPabHOM HEPBHOM CUCTe-
MOW, MOT ¥WTb, MOKa ero MO3r Haxogu/aca B npouecce
«pa3BUTUA», TO ecTb ewe He Bbln NoNHOCTbIO chopmu-
pOBaH M HACTPOEH Ha BbINONHEHME CBOUX PYHKUMN. U
Tem 6osee OHM He MOryT co34aTb He4yTo nogobHoe uc-
KyCcCTBEHHbIM nyTem. CTOUT OTMETUTb, YTO, HECMOTPSA Ha
OOCTUXEHNA COBPEMEHHOW MUKPOMPOLECCOPHOU Tex-
HUKW, Hag, CO34aHUEM KOTOPOM TPyAMAOCb MHOXECTBO
YyYeHbIX U UHXEHEepOoB, YeN0BEYECKMA MO3T BO MHOIOM
NPeBOCXOANT KOMMbIOTEPDI.
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Koxa

IVIHorme N0AN KMBYT U HE 3aZyMbIBAlOTCA, Ha-
CKOJIbKO C/IOXKHO YCTPOEH WX opraHmam. [arke
Halla KoXa, KOTOPYl Mbl MOCTOAHHO BMAMUM, He Npo-
CTa N0 CBOEMY CTPOeHUto n GyHKuMam. N3-3a cnoxkHoro
YCTPOMCTBA U MHOTFOPYHKLMOHANbHOCTU KOXKY WMHOraa
Ha3bIBalOT CamMblM OONbLIMM OPraHOM YesIOBEYECKOro
Tena. Ybeautecb camu, HaCKOJIbKO CnpaBea/siIMBO TaKoe
CpaBHEHMe.

Macca Ko»Ku coctaBaseT oKkoso 4-6% oT obuien mac-
Cbl TeNa 4YenioBeKa, C NOAKOXKHOM }KMPOBOM KNeT4aTKon —
16-18%. Koka 3awmuiaetr Hac OT LIMPOKOro crekTpa
BHELWHWUX BO3AENCTBUN — BANAHUA XUMUYECKMUX U MeXa-
HUYeckux pakTopoB, MPOHUKHOBEHUA MUKPOBOB, y/IbTpa-
$droneToBoro M3ny4yeHms, NnonagaHMsa Boabl U3BHE U ee
noTepu opraHM3mMom. Y4acTByeT B NpoLeccax AbIXxaHuAa n
TEPMOPErYNALNM 33 CYET U3NYYEHUA Tenaa n ucnapeHus
noTta; B 0bMeHHbIX npoueccax, B YaCTHOCTU, BbIBOAMUT M3
opraHM3ama € NOTOM MPOAYKTbl 0bMmeHa, CoNu, KUC/OTbI;
TaK)Ke yepe3 Nopbl KOXWU BbIBOAATCA TOKCUHbI. Kpome
Toro, 6narogapa HaAMYUIKO OFPOMHOrO KOMYecTBa HepB-
HbIX OKOHYaHMI KoXa obnagaeT 4YyBCTBUTENIbHOCTbIO K
6onun, Temnepartype, AaB/NIEHUIO U T. A.
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Cepaue

Cep,a,u,e MMEET C/NI0XHOEe YCTPOMCTBO U COCTOUT U3
OTAEeNoB, KManaHOB U MbllWwl,. B TeyeHue KU3HU
yenoBeKa U Noboro *MBOTHOrO cepaue becnpectaHHO
CKMMAETCH U pasKMMaeTcA, NnepeKaymBasa KPoBb Mo Bce-
My Teny. Hanpumep, cepgue 4YenoBeka, ABASACL MO CyTH
OTHOCUTENIbHO MajlIeHbKMM HAacOCOM C ABYMS Kamepamu,
KayaeT NPUMEpPHO 6 N1 KPOBM MO COTHE TbICAY KMAOMe-
TPOB cocynoB exemuHyTHO. OaHa Kamepa (npasblit XKe-
NlyA04€EK) NOoCbi1aeT KPOBb MO MasioMy Kpyry — B IETKUE,
roe oHa oboralaeTca KUCN0OPOAOM U OTAAET YI/IEKUCbIN
ras. 3aTem KpoBb BO3BpaLlaeTcs BO BTOPYHO Kamepy cepa-
ua (nesbln »Kenyao4yek), KOTopblM OTNPABAAET KPOBb MO
601blIOMY Kpyry — BCEMY OpPraHM3mMy — pa3HOCUTb Opra-
HaM Kucnopoa u 3abupatb YrAeKUCcnbin ras. 3a oguMH AeHb
cepaue nepeKkaymBaeT CTOJIbKO KPOBU, CKOMbKO yMeLLa-
€TCs B OTPOMHbI 6€H30B03. A 33 BCHO ¥KM3Hb CepAeYHbI
HACOC COBEpPLUAET CTO/IbKO pPaboTbl, YTO Mor 6bl Hanon-
HUTb NEPEKAYaHHOM }KUAKOCTbIO }KeNe3HOAOPOKHbIN CO-
cTaB uucTepH annHon 80 Km, Aenan 6bonee 2 mapa COKpa-
LweHnin 6e3 0CTaHOBOK AN1A PEMOHTA.

Kakum obpasom cepaue mMoraio BO3SHUKHYTb C/ly4aliHo,
N KaK KWW KMBble CyLLECTBA, NOKa UX cepaedHble MO-
TOpbl elle He pabotanu nageanbHo? CerogHA Mbl 3HaeM,
yem ypesaTbl garke Hebonblune cbom B pabote 3Toro
opraHa. MNosatomy abcontOTHO ACHO, YTO OpPraHM3IMy AN
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BO3MOXHOCTU CyLLECTBOBaHUS HYXXHO Cpa3y MOJHOCTbIO
paboTocnocobHoe cepale. A 3TO C/IOKHO BNMCaTb B 3BO-
JNIIOLMOHHYIO TEOPUIO, BeAb OHa Npeano/siaraet passutmne
OT NPOCTOro K C/NI0}KHOMY. O4HaKO HMKAKOe CYLLLeCTBO He
CNOCOBHO KUTb C HECHOPMMUPOBABLUMMCA CEPALEM, TaK
YK€ KaK M C Hel0pa3BUTbIM MO3TOM.
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Kposb

PaCCMOTpeB paboTy cepgla, AaBalNTe HEMHOro noro-
BOPUM O KpOoBU. KpoBb Pa3HOCUT opraHam KMUC/10poa,
M NUTaTeIbHble BELLLEeCTBa M 3abUpaeT yreKUCbIl ras n oT-
paboTaHHbIM MaTepunan. B uenom, KpoBm MOXKHO NOCBATUTL
OTAENbHYH KHUTY, paccKasblBas O €e YHUKa/bHbIX GyHKLUN-
AX 1 cocTase. Ho TaK e MOMKHO BOCXMLLLATbCSA MPaKTUYECKN
BCEMU CTPYKTYPaAMM KMUBbIX OpraHn3moB. O4HaAKO 3TO He-
BO3MOXHO B pamMKax oAHOM Hebonblwon KHUrK. Mostomy
Mbl aKLLEHTUPYEM BHMMAHUE /INLWb Ha ABYX YAUBUTENbHbIX
CBOWMCTBAXxX KPOBM.

B KpOBAHbIX TE/IbLLAX SPUTPOLIUTAX COAEPHKUTCA reMOIN0-
6uH (xKenesocogeprKawmii 6enokK). MMeHHO remornobuH B
Kanunnapax Nerkmx npucoeamHaeT K cebe Kncnopog n ao-
CTaB/AET €ro K TeM K/AeTKam Tena, rae KUCNoPOA HYXKEH.
Tam remornobuH oTcoeanHAET KUC/IOPOA U NnpucoeauHaeT
K cebe yrneKkucabIl ras, Bblaensaemblii B NpoLecce *KusHene-
ATE/IbHOCTU KNETOK, YTOObI TPAHCMOPTUPOBATL €0 B /IErKNE
ONA BblapIXaHWUA U3 opraHM3ma. OTKyaa remornobumH 3HaeT
roe 6paTb M Kyda MMEHHO O0CTaBAATb KMcnopoa? Kro emy
OAeT KOMaHAbl A5 NPUCOEANHEHUS U OTCOeAMHEHMUA KNUC-
nopopaa 1 yrnekucnoro rasa? lNpu sTom remornobumH, Haxo-
OACb B KPOBM BHE 3PUTPOLMTOB, TOKCUYEH A1 OPraHM3Ma m
B610KMpyeTCs UMMYHHOM cnuctemoii. Kak remornobuH nonan
B KPOBb, NMPUYEM Cpasy B COCTaBE 3PUTPOLMUTOB?

3aTpoHyB TeMy ApbIXaHWA, OTMETUM eLle OANH UHTepec-
Hblh paKT. Tpaxea BHYTPU YCTAaHA CAN3UCTON 060N0UYKON,
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nog, KOTOPOWM PacnosioXKeHbl BOPCUHKU. OHU MOCTOSIHHO
[OBUraloTCA B O4HOM HanpaB/AeHMM, BbITaIKMBAA B NULLEBOS,
NPUANNLINE K CIM3UCTON YaCTUYKKM NblIN U BaKkTepun, Tem
ouYMWwan BAbIXaeMbl BO3AyX. MUKPOObI YHUUTOXKAtOTCA
KMC/IOTOM ¥enyaKa, a Nbib BbIBOAUTCA M3 OpraHnM3ma Bme-
CTe C HenepeBapeHHOM NULLEN.

Bo3Bpatumca K KpoBW. [oyemy-To npu nopese KpoBb
He BblAAB/MBAETCA CcepALem M3 OpraHM3ma, HeCMOTPA Ha
MOLLHOCTb CepaeyvyHoro Hacoca. Ee BbiTeKaHMiO mellaeT
Koarynsauma — CNOXHbIA BMoNorMyeckmin NpoLLecc cBepTbl-
BaHMA KpoBu. Korga CTEHKM KPOBEHOCHOTO cocyaa paspy-
LLAKOTCA, Y MecCTa pa3pbiBa cobMpatoTca onpeneneHHble co-
CTaBAAOLWMNE KPOBW, rae, BCTyNasa B XMMUYECKYIO peaKkuuto
APYyr C Apyrom, oHW obpasytoT cBoeobpasHylo ceTb, KOTO-
pan 3a4eprKUBaET 3/1eMeHTbl KpoBK, GopMMpPYys CryCTOK.

Mpouecc cBepTbIBAHUA NPU HOPMaJIbHOM paboTe opraHms-
ma gamtca ot 3 o 8 MmnH. OgHaKO, KaK HWU CTPaHHO, B CaMMX
cocyaax KpoBb He cBepTbiBaeTcs. [1eN10 B TOM, YTO B OpraHus-
Me MMeeTCs MHOTOKOMMOHEHTHAA NPOTMBOCBEPTbIBAOLLAA
cuctema. Obe 3TK cucTeMbl — CBEPTbIBAHUA U NPOTUBOCBEP-
TbIBAHWA — C/IOXKHO B3aMMOZEMCTBYIOT U YpPaBHOBELLMBAIOT
Apyr apyra. Mpu HapyLeHUAX TaKoro paBHOBECUA BO3HMKaET
cepbe3Hasa ONacHOCTb /1A KM3HM XKUBOTO CyLLEeCTBa.

OTctoga BOMPOC: Kak »KWUAM opraHu3ambl, obnagatowye
KPOBEHOCHOM CUCTEMOM, NOKa He bbla HACTpPoeH npouecc
Koarynaumm mn ero npotmsosec? Karkgoe cywecrtBo 3a ne-
pUoA, CyLWeCcTBOBaAHMA MOJIy4aeT Kakme-nubo paHKK, BHY-
TPEHHME UK BHELWHKE, a Ntobas TpaBma 6e3 cBepTbiBaHUA
KpoBu bblna 6bl 4Nna Hero cmepTenbHon. JInbo e, Haobo-
POT, KPOBb B OpPraHM3mMe MOI/1a CBEPHYTbCA, @ 3HAYUT, npe-
KpaTuaca 6bl })KU3SHEHHO BaXKHbl KPOBOTOK.
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Xenygok

YKenyaKe OCyLLEeCTBAAETCA XMMUYECKoe nepeBapuBa-
HWe NPUHATON NULLM M YaCTUYHOE BCACbIBaHWE NUTa-
TeNbHbIX BelecTB. CoNAHanA KUCNO0Ta, COAEPKALLANACs B XKe-
NyaKe yenoseka (Kak U MHOTUX Apyrnx *KMBbIX CyLLLeCTB), Cno-
cobHa pacTBOPUTbL HEKOTOPbIE METaNbl U Tem Bonee cmep-
Te/IbHa A4/19 KNETOK, HO MOYEMY-TO XKeyAoK He nepeBapuBaeT
cam ce6s. HaobopoT, B kenyaKe conaHaa KMC0Ta BbIMNONHAET
Wb nonesHble GyHKUMN: yomnBaeT 6aKTEPUN B NULLIE U KMA-
KOCTM, Pa3MArYaeT BO/IOKHUCTYHO CTPYKTYPY eAbl, CnocobcTBy-
€T GYHKLMOHUPOBAHUIO NULLEBApUTENbHOTO PpepmeHTa nen-
cUHa. Kaknm ke 06pa3om »KenyaoK 3amLLaeTcs OT KUCNOTbI?
Jeno B Tom, 4TO BCe MPOLLECChI NULLEBAPUTENIbHOM CUCTE-
Mbl YCTPOEHbI YHWKaNbHO. Pa3pyluntensHoMy BO3AencTeuIo
KMCIOTbI Ha CTEHKM ¥KenyaKa NPenaTcTBYET CI0MKHbIM GU3NKO-
XMMMYeCKMn Bapbep, NPUPoAa KOTOPOro A0 CUX NOP A0 KOH-
L@ He AcHa y4yeHbIiM. Korga sToT 6apbep B Kakon-1mbo yactu
yenyaka ocnabesaeT, BO3HMKAET A3Ba, KOTOPAA CO BpEMEHEM
MOXKET NpobuTbca HapyKy (NpoboaHana A3Ba), YTO NosaeyeT
BbITEKAHME KNCNOTbI B BpHOLLHY0 NoiocTb. Ecam Takoro 60nb-
HOro BOBPEMSA HE MPOOMNEPUPOBATD, HE 3aLWKTb MeCTo NpPobo-
OEHVA U HEe NPOMbITb BPHOLLHYHO NOIOCTb, TO KMUC/IOTA XKenya-
Ka PasbecT KULLEYHWK U XKMBOE CyLLECTBO NOrMBHeT. B cBA3un ¢
3TMM BO3HMKAET BOMPOC: KaK ¥KW/IM OPraHN3Mbl, MOKa He Bbln
HaCTPOEH 3TOT PU3NKO-XMMUYecKnii Gapbep? CornacHo npo-
CTOM NNOTUKE, STO HEBO3MOMHO.
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/IMMyHHaq cuctema

MMYHHaA cucTemMa — 3TO KOMMJIEKC OPraHoOB M

KneToK, obecneymBaloWwmx 3aWMUTy OpraHM3ama.
OHa nmeeTca y Bcex *¥uUBbIX cywects. OCHOBHbIMM 3ne-
MEHTAaMM UMMYHHOM CUCTEMbI Ye/I0BEKA ABNAIOTCA Neun-
KOLMTbl KPOBW, KOCTHbIA MO3T, ceneséHKka, nTumdaTtmye-
CKME y3/bl U Kenesbl. MMMyHHaA cuctema pacnosHaeT
BCEBO3MOXKHbIX BO3OyaAUTENEN, OT/IMYAA UX OT MONEKY/
cobcTBEHHbBIX KNneTok. Ee uenblo ABnAeTca yHUUTOXKe-
HMEe Yy)KepoaHOro areHTa, KOTOPbIM MOMKEeT OKa3aTbCs
bonesHeTBOpHana bakTepua, BUPYC, A4 U OarKe nepe-
POAMBLUAACA KNEeTKa camoro opraHmama. Kak sumaute,
OHa MMeeT BMNOJIHE KOHKpPEeTHYo uenb. Ho KTo noctasun
BPOXAEHHOM MMMYHHOM cucteme 3Ty 3agavy? Kto Hay-
YK ee Pa3INYaTb BCEBO3MOXKHbIX YyXKEPOAHbIX areHTOB
M 6opoTbCA C HUMK?

B naeanbHOM COCTOAHMM UMMYHHasA CUCTEMA YeNoBeKa
cnocobHa nobeantb Aaxe pak. To/IbKO B peanbHOCTU el
3TO He Bcerga yaaetca. Beab et npuxogutcs 6opoTbes C
nocneacTBUAMM NPUHATMA HaMW HE340POBOW MWLM, BO3-
AeNCTBUEeM 3arpsA3HEHHOW OKpYrKatoLel cpeapl, BKAoYas
BO34yX U BoAy, C 3aboneBaHUAMM, a TaKKe C HeraTUBHbIM
B/IMSTHUEM HaA OPraHM3m HallMX ¥Ke BPeAHbIX NPUBbIYEK.

CTOUT OTMETUTb, YTO BPOXKAEHHAA MMMYHHaa cucte-
Ma HacTpoeHa Ha camoobyyeHune. MexaHM3m npuobpe-
TEHHOrO UMMYHUTETa NO3BOASIET OPraHM3My AaBaTb Obl-
CTPYIO U CUNbHYIO OTBETHYIO pPeakLUo Npu NOBTOPHOM
noasaeHnn Bos3byauntens.
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My>CKOM M XEHCKMI MO/

H € TOJIbKO KJIETKU, HO /Ito60I }KMBOW OpraHnU3m no-
TEeHUManbHO cnocobeH K BocnpousseaeHuto cebe
noaobHbIx. KaK, No-Ballemy, BO3HUK MYMCKOM N KEHCKUI
non? Ecnm npeanonoXKutb, 4TO BCE KMBOE NPOU3OLINO OT
NpoCTenLwnX, To IornyHee 6b110 6bl 0XKMAATL OT KUBOTO
MUpa 6ecnonoro pPasMmHOXKEHUA, BKAOYAA BEreTaTMBHOE.
Bonee Toro, 31o 661710 6bI rOpa3 o NpoLlle: OTNOYKOBaNACh
YacTU4YKa OT PoaMUTeNA, U CO BpeMeHem 06a KycoYKa BHOBb
BOCCTAaHOBMW/INCb B MOJIHOLLEHHbIA OpraHn3m. XoTa, KoHeY-
HO, M TaKOe pasaeneHme ABAAETCA HeNPOCTbIM MO CyTH, pa3
OaXKe AeneHne KNeTKN — TaKoM CNOXHbIM npoLiecc.

A Tenepb noaymaiTe: ecim NpeanonioXKuTb, YTo opra-
HM3Mbl GOPMMPOBANA MATb-NPUPOAA, TO HACKO/IbKO NpPO-
6nrematnyHbiM Hbln ANA Hee Npouecc pasaeneHnsa npea-
cTaBuTenen Gaopbl U PpayHbl HA MYMKCKOM U }KEHCKNI MOA.
Beab co3pgaHme }KMBOro OpraHM3ma nosiosbiM cnocobom —
3TO He NPOCTO CAUAHME ABYX KNETOK OT pasHbIX cybbek-
TOB, HY>KHbl UMEHHO KNETKM OT 0TUA U MaTepu. [Mpun sTom
Heobxoanmo, 4Tobbl npousowno onaogoTsopeHue. To
eCTb B Mpouecce Pa3MHOMEHMA y4aCTBYHOT He MpPoCTble
KNeTKM poauTenen, a cneuymanbHble, HAMNpPaB/ieHHblE
MMEHHO Ha Pa3MHOKeHMe, KOTOpble Npu onpeaeneHHbIX
YyCNOBUAX, BCTPEYanacCb, 06pa3ytoT HOBYHO KNETKy, cnocob-
HYIO K 3anporpammmpoBaHHomy B ee [IHK aeneHuto, npu-
YeM TaK¥Ke B CTPOro onpeaeneHHbIX yC/10BUAX.
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MpocTo HEBO3MOXHO NpPeAcTaBUTb, KaK B npoLecce
3BO/IIOLMWN BHYTPU OAHOrO BMAaA ero npeacraBuTenu no-
CTENEHHO AENUANCH Ha MYXKCKOM U }KeHCKMI non, napan-
NeNbHO pa3BMBAsCb, MPM 3TOM COXPaHAA KU3Hecnocob-
HOCTb M KaKMM-TO 06pa3om BCe 3TO BpeMA Pa3sMHOXKAsChb.
KaK noaBnsamncb Ha CBET HOBble CyLW,ecTBa, Koraa cTpoe-
HME YKEHCKOro M MY}KCKOro OpraHM3moB, BK/to4Yan UX pe-
NPOAYKTMBHbIE (OTBEYatOLWME 32 PA3MHOMKEHNE) OpraHbil,
6blN10 ewe ganeko OT coBeplleHcTBa? Beab ecnu byaer
HeAOopa3BMT, Hanpumep, cnepmaTto3omns, ANLEKIETKa,
MaTKa uam nobon apyron anemeHT QyHKLUN pa3sMHOKe-
HMA, TO TaKoM opraHn3m He byaeT cnocobeH co3aaTtb HO-
BOE }KMBOE CyLLEeCTBO.

HaBepHoe, y MHOIMX M3 Hac eCTb 3HAaKOMbIe, KOTopble
HEe MOryT UMeTb AeTel M3-3a KaKoro-Ambo OTKAOHEeHMUs
nnn 3aboseBaHUA y 0AHOIO U3 HUX, CBA3AHHOIO C penpo-
OYKTUBHON ¢yHKUMen. YTo e Toraa roBoputb O Tex, Y
KOro opraHbl pa3mHOXeHUA Boobule elle He chopmumpo-
BasiNCb? TaKXKe HEMOHATHO, Kak MaTepu BbIKapM/INBaAU
CBOMX MIageHLUEB, NOKa Y HMX ele He chOpMMPOBATUCH
MOJIOYHbIE }Kenesbl? A Beab NPU 3BONOLUOHHOM pPa3Bu-
TUM NPOCTO HEN3BEIKHO NOCTENEHHOE COBEPLLUEHCTBOBA-
HMe BCEro, Kak BHELWHEero, Tak U BHYTPEHHEero, BK/o4as 1
OpraHbl Ppa3MHOXKEHMUA.

30ecb YMECTHO BCMOMHUTb PUTOPUYECKUIA BOMPOC, Ha
KOTOPbI Y MaTEPUASIUCTOB HET OTBeTa: «4To 6blN0 paHbLUE:
Kypuua nam anmgo?» HecmoTpa Ha KarkyLLytoCs KOMUYHOCTb
BOMpPOCa, OH O4YeHb cepbe3eH. Kypuua He morna nosiBUTbCS
Ha cBeT 6e3 neTyxa u 6e3 Ala — CoBepLLUEHHOro YCTPOMCTBA
Ans obpasoBaHUs aIMBPUOHA, POCTa 3apoabilla U Pa3BUTUSA
€ro B Kypuuy. Tak 1 ANLO He MOI/I0 NOSABUTLCS HUOTKyAa 6e3
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Kypuupl. JaHHAA B3aMMOMCKIOYAIOWAA AHANOrMA HaKna-
AbIBAETCA U HA Apyrve CrnopHble MOMEHTbI MaTepUannUCTm-
YECKOoI TeEOPUU 3BONTIOLINM.

Kak 6bl10 oTMeyveHo Bblwe, Nt0b6oM opraHMam Mmeet
AHK, B KOoTOpoO# 3anncaHa Bca nHbopmauma o Hem. JHK
NPUCYTCTBYET B KaXAoW K/ieTke Tena. bes aTtolh rotoBoi
OHK ¢ 3anoxeHHo B Hee uHpopmaumeir He 6bi0 Gbl
3TOro cosepleHHoro opraHnsama; a AHK moxkHO B3ATb
TONIbKO M3 KNETKU YXKe CO3[aHHOro CywecTtBa. Tak 4To
6bin10 cHavana: AHK nauv opraHmnam c AHK?

EcTb 1 pgpyrve Bonpocbl, Ha KOTOPble MATEPUANUCTbI
[0 CUX MOp He MOTYT HalTK oTBeTa. Hanpumep, KaK B Npo-
Lecce 3BO/IIOLMN OPraHM3M MaTepu PacTUi B MATKE U He
OTTOpras SM6pPUOH C YyXKA0MN (CMEeLaHHOMN C OTLLOBCKOWM)
OHK? Bce, HaBepHOe, c/ablWwaan O nepecagke opraHos.
B 3TMX cnyyasx MMMyHHaa cucTema, enawwasa miba-
BUTbCA OT YyXKA0ro 31eMeHTa, UCKYCCTBEHHO NOAaBNAET-
CA AOPOroCTOAWMMMU MEAULMHCKMMKU npenapatamu. Ho
B OpraHM3me maTepu TakaAa BJOKMPOBKa HACTpoeHa no
ymondaHuio. MNpu HopmanbHO Tekylwelh bepemeHHOCTU
KaKMM-TO YyaeCcHbIM 06pa3om BOKPYr MaTKU BbICTpanBa-
eTcA 3alMUTHbIA XMMUKO-PU3nMyecknii bapbep, nogasna-
IOWWA CTapaHMs UMMYHHOM cucTemMbl YOUTb MHOPOAHOE
cywectBo. Kakum ke ob6paszom matepu BbiHALLMBANW Ae-
Tel, He umes elle 3Toro 6apbepa? Takne n NogobHbIe M
BOMPOCbI CTaBUT Nnepes /Ito4bMN TEOPUA IBONHOLMUMN.
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CaMOA0CTaTOYHOCTb
OpraHu13ma

Kam,qbll?l OpraHM3M KM3HecnocobeH TONbKO B CBO-
€M COBEPLUEHHOM COCTOAHWUM, A HE B HEKOEM NpPo-
MEXKYTOYHOM, 3BOJIOLMOHUPYIOLWEM. ITO OTHOCUTCA KO
BCEM €ro M3HEHHO BaXXHbIM OpraHam M OTAAXKEHHbIM
YHKUMAM. 3HAUUT, OH 6biN1 CO34aH TAaKUM M3HAYaNbHO!

HukaKol opraHM3m He MOXKeT NPOXuUTb 6e3 nerkunx, obe-
CNEYUBAIOLLMX FA3000MEH MeXKay BO34YXOM U KPOBbIO; HKe-
NyAKa, NPUHMMAOLLEro 1 nepepabaTbiBatoWero nuLly; Ku-
LUEYHMKA, B KOTOPOM MPOUCXOAUT BCACbIBAHUE NUTATE/bHbIX
BELLECTB B KPOBb U GOPMUPOBAHNE HEHYKHbIX TeNy OTXO-
[0B; CUCTEMDbI, BbIBOAALLEN M3 OPraHM3Ma NPOAYKTbI XKU3He-
OEATENbHOCTW; XEeNYHOTO My3blPA, HAKANIMBAIOLLETO Kelvb
ONA pacLLeneHnaA XUPoB; NoYeK, NOALEPKMBAOLLMX KUC-
JIOTHO-LLIENIOYHOE PaBHOBECKE KPOBU; NEYEHW, OUMLLAIOLLEN
KpPOBb OT TOKCMHOB; COCYZ0B, TPAHCMOPTUPYHOLLMX KPOBb K
OopraHam M y4yacTeyloLMx B 0OMeHHOM npoLecce; cepala,
NnepeKavymBatoLLLEro KPOBb; CAMOM KPOBU U T. 4.

Bce 3TK opraHbl HY>KHbI }XMBOMY CyLLECTBY BMECTE U Cpa-
3y, C Y4ETOM MX B3aMMOAEWNCTBMA, NAKOC C YNPaBAAIOLLMM
nMmn mo3rom. bes mo3sra, npuyem GyHKLMOHMPYIOLLLETO, KaK
Mbl 3HAEM, HE MOXKET PaboTaTb HM OAMH opraH. Ecan ke mosr
CYLLECTBEHHO NOBPENKAEH, }KMBOE CYLLLECTBO CTAHOBUTCA UH-
Ba/IMAOM UN YMUPAET.

MOKHO elle OO0 rOBOPUTb O APYrMX COCTaBAAOLLMX
opraHmMama, HeobxoouMbIX eMy ONA KU3HeAeATeNbHOCTU
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M naeanbHO YCTPOEHHbIX, HaNnpMmep: pPoToBas NoJIOCTb CO
CNHOHOMN, 3ybbl, ry6bl, A3bIK 414 NPUEeMa, U3MebYEHUs, Ha-
YanbHoOro obessapakMBaHMA U NepeBapMBaHUA NULM; Abl-
XaTe/IbHble MyTU, COCTOSALLIME M3 HOCA, TPAXEW, Iae HarpeBsa-
€TCsl, OYMLLAETCA OT Mbl/M, 06e33aparkMBaEeTCA BAbIXaeMbli
BO3/yX, FOPTaHW C K/lanaHOM, 3aLlMLLAIOLLMM BO34YyXOBOA, OT
rNOTaeMon NULLY; NO3BOHOYHMK, CKeNeT AN1A CO34aHNA Kap-
Kaca Tena; pyku, nanblbl, HOMTM 4nAa yaobctea obcny»Kusa-
HUA TeNa M yXoaa 33 HUM; HOTW, KOJIEHHbIE YalleyKu, CTYMHU
C NanbLUamu 4na KoMPopTHOro nepeasukeHns u T. a. Crout
OTMETUTb, UTO CKeNeT B3POC/I0Oro YyesioBeka coctout ms 206
KoCTel pa3Hbix pazmepos, Gopmbl 1 cocTaBa. Kaxkaaa KocTb
HAXOAUTCS Ha CBOEM MECTE, U NPU 3TOM BCE OHU COeMHEHbI
MeXKay CoOb0M C MOMOLLLbIO XPSALLLENM, CyCTaBOB, CBA3OK, CyXO-
HKUAUIA U MblLL, B 06LWMIA MHOTOGYHKLMOHANbHbIM CKeNeT.

Jtoboe Teno ABAAETCS Yya0M MeXaHNYecKol apdeKTUBHO-
CTU M NPUCNocobAeHHOCTU K onpeaeneHHbIM BHELLHUM YC/10-
BMAM. JItobble MalLWHHbIe arperaTbl TPEOYHOT MCKYCCTBEHHOM
CMa3kKu. Ho opraHMam cam, ectectBeHHbIM 06pasom, Bbipa-
6aTblBaeT M3 HEOOBXOAUMbIX KOMMOHEHTOB CMasKy Tpebye-
MO TyCTOTbI U B OnpeaesieHHOM KOJIMYECTBE /1A BCEX CBOUX
MHOTFOYMUC/IEHHbIX CYCTABOB. Y KayKA0ro Tefa ectb CBOA XMMU-
yecKas pabpuKa, To/IbKo bonee cnoxkHas, yem noboi papma-
LEeBTMYECKMI 3aBog,. MoTpebnsemble BellecTBa Ha 3Ton da-
6purKe NpeBpaLLaloTca B N/10Tb, KPOBb M KOCTU. Y opraHM3ma
€CTb CBOA TOMKa, KOTOPas NpeBpaLLLAeT NuLLYy B roptoyee, 0b6o-
rpesatoLlee Teno U Aatowee eMy sHeprmto. A TemnepaTypon
Tena, ApyrMmm C/ioBamm, CUCTEMAMM OTOMJIEHUA N OXaxae-
HWSA, YNPaBAseT aBTOMATUYECKUI TePMOCTaT, KOTOPbIN Nog-
OEPXKMBAET TEMMNepaTypy Ha HY>KHOM YPOBHE M NPU HEObXO-
OMNMOCTU NoBbILWAEeT ee ans 60pbbbl C MMKpPOHamu.

KaK e opraHm3mbl *1an B NPOLLECCE 3BOMOLMN, MOKA UX

- 40




8 CaMOA0CTaTOYHOCTb OpraH13Ma

OpraHbl Pa3BUBA/IUCb M TONIbKO HaNaXKMBaNaCb B3aMMOCBA3b
MexRay HAMKU? KaK MOr 3anyCTUTBCA *KU3HEHHDbIN LMK B Tee
C HeCoBepLUEHHbIMM OpraHaMM U HEOT/IAXKEHHbIMU GU3MKO-
XMMMWYECKMMM NpoLeccaMn? Kak cyLLecTsa BOCNPOM3BOAUAN
cebe nogobHbIX B nepmnos GoOpMUPOBAHNA UX PEMPOAYKTUB-
HbIX opraHoB? CNIOXHO NpPeaCTaBUTb, KaK BCe MPOLECCHI U Op-
raHbl NapasnenbHO COBEPLLUEHCTBOBAINCL, HAaCTPaMBasA YHU-
Ka/IbHble CBA3W, U NPW STOM OPraHM3Mbl OCTABa/INCh KU3HE-
CNOCOBHbBIMM, A3 EeLLE MMENN BO3MOXKHOCTb PA3MHOKATLCA.

Ha AaHHbIN BONPOC MOXKHO B3MsIHYTb U C APYroi CTopo-
Hbl. HeCMOTpPA Ha CAMOAOCTATOMHOCTb KMUBbIX CYLLECTB, eLle
HUKTO M3 YYeHbIX HE CMOTI BO30OHOBUTb MPOLLECC KU3HU B
ymepLLem Tene — BOCKPeCcuTb ero. Peub, KOHEYHO, MAET He O
peaHnMaLMm, a O 3aMyCKe KM3HEHHOIO LIMK/1a B OKOHYaTe 1b-
HO YMepLLEM M OCTbIBLUEM OpraHu3me. B mepTBom Tene Bpo-
Ae nmetotca B cobpaHHOM BUAe BCe €ro 4YacTu, U OCTanochb
/Wb HEeMHoroe... Ho H1M ogHOMY UcceaoBaTeNto NOKa He
YAN10Cb BEPHYTb OCTAHKM K KU3HMN!

Kun3Hb — 3T0 HeuTto deHomeHabHoe! YueHble yBepeHbl,
YTO 3HAKOT O YKU3HWU NPAKTUYECKN BCE, OHW U3Yy4MIU B3au-
MOAENCTBUE BCEX COCTABAAIOWMX Tena, NPOHUKAM BHYTPb
KNETKU N PasNoXuAn ee A0 aTtomoB. Ho «cobpaTtb» »Kusoe
CYLLLECTBO MW BEPHYTb €0 K ¥KM3HU NOC/AE KOHCTAaTUPOBAH-
HOM CMepPTWN OHW TaK U He moryT!

3T0 06BACHMMO TONBKO C PEUTMO3HOM TOUKM 3peHns: bor
BAOXHYN KM3Hb B yKe rotoBble TBOpeHus! UMeHHO TaK Hanu-
caHo B bubnuu: «M comsopusn boe pbib... u 8CAKYIO Oyl Hu-
B8OMMHbIX... U 8CAKYIO NnMmuuy nepHamyio... 1 co3dan locrode
boz yenoseKa u3 rnpaxa 3eMHO20 [XUMUYECKUX 3/1eMeHmo8
3emu], u 80yHY 8 UYe e20 ObIXaHUE HU3HU, U CMas Yeso-
8eK OyWIero HUBOH [HUBLIM OP2AHU3MOM]».?

2 Bubnus, Berxuii 3aser, kuura Beitue, 1:21, 2:7.
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PyAUMEHTbI M aTaBU3MbI -
10Ka3aTeNbCTBO BONOLMN?

OKa3aTeNnbCTBO 3BONOLUM  MaATEPUANUCTbI  BU-

OAT B PYOUMEHTaxX M aTaBuM3amax. PyanmmeHTamm
(nat. rudimentum — 3a4aToK, Ha4yanbHaA CTyNeHb) maTe-
PUaNNCTbl HA3bIBAlOT OPraHbl, MMeKLWNe MeHblle BO3-
MOHOCTEN MO CPaBHEHMIO C NOAO0OHbIMW OpraHamu vy
APYrUX CyLLecTB, YTO BOCMPUHMMAETCA KaK yTpaTa co Bpe-
MEHEM MX OCHOBHOTO 3Ha4YeHuA. Hanpumep, mHormne Ntm-
Lbl C MOMOLLbIO KPbIZIbEB JIETAIOT, @ CTPAYCbl NO/b3YOTCA
KpbIbAMK ANA NoaaeprKaHuA paBHoBecUA Ha bery, cTps-
XMBAHMA HACEKOMbIX, OBpayHbIX TaHUeB 1 Ap. OgHUM U3
CaMbIX U3BECTHbIX YE/I0BEYECKUX PYAUMEHTOB CUMUTAETCA
KONYMK, MPMHUMAEMbII 33 OCTATOK XBOCTA.

TepMUH «aTaBU3M» B HacToAllee Bpems Bbillesn u3
Hay4yHoro ynotpebneHuna, ogHaKO BHE aKageMMYecKunx
KPYroB ero npoaonkatoT ucnonb3oBaTb. lloa aTtaBus-
MOM (naT. atavismus, oT atavis — NnpeaoK) NoHMUMaeTcs
Hannyme y ocobum NprU3HaKoB, CBOMCTBEHHbIX AKOObI OT-
AaneHHbIM npegkam. Hanpumep, y yenoBeKa 3To BOO-
CAHOM NOKPOB Ha YacTAX Tena, rae obblYHO ero Her.

C nepsoro B3rnaaa, ocobeHHO ecnn BEpUTb B 3BOJIIO-
LU0, PYOMMEHTblI M aTaBM3Mbl BAOJIHE MOTYT CAYXWUTb
noarsepxageHnem teopun LdapsmHa. OgHAKO OHU XOpO-
WO 06BACHMMbI U KOHLENLUWEN TBOPEHMUS.

o 42




I:|_| PyAVMeHTbI M aTaBM3Mbl — J0Ka3aTeNbCTBO 3BOOLUN?

Bo BTOpon nonosumHe XIX B. BMecTe ¢ pocTom nonynsp-
HOCTW TEeOpPUM 3BONOLMUN YBEINYMACA U UHTEPEC KO BCe-
My, YTO ee TaK WM MHA4vye NOATBEPKAANO0. YKe LWUPOKO
M3BECTHbIN B TO BpemA Yapnb3 [apBuWH B CBOEN KHUre
«[poucxoxkaeHne yenoseKka u nososon otbop» (1871)
nepeyYncann pag, opraHoB, KOTOPble OH OTHEC K pyAnUMEH-
TapHbiM. B KoHue XIX B. — Hadyane XX B. MHOrme yyeHole
C BOOAYLLEB/IEHMEM UCKANIN KHEHYXHble» OpraHbl B Tene
yenoseka. N 6bian 0bpagoBaHbl TEM, YTO MX OKA3aN0Cb
HEeMano — OKOoN0 ABYyxcoT. OgHAKO CO BpeMEHEM UX CMNu-
COK Hauvan peaeTtb, TaK Kak 6blan yCcTaHOBAEHbI UX Nones-
Hble CBOMCTBA: O4HW OpraHbl NPON3BOAUAN HeObXoaMMble
rOpMOHbI, Apyrve — BCTynanu B paboty npu onpeneneH-
HbIX BHELIHUX YC/I0BUAX, TPETbU — ObI/IN HYXKHbI Ha onpe-
OEeNeHHOW CTagun pasBUTMA OpraHU3ma, yeTsepTble —
BbICTYNanun Kak peseps. [0o3Tomy, BeposATHee BCEro, CKo-
PO MOHATUE «KPYAUMEHT» ByaeT nepecmoTpeHo.

BoT 4TO, Hanpumep, HAaNMUCAaHO O KOMN4YUKe B IHLUKNIO-
negun «Bukmneamna»: «Kon4MK MMeeT A0BOJIbHO BaXKHOEe
dYHKUMOHaNbHoe 3HadeHue. MepeagHue oTaenbl KONYMKa
CNYXKATANANPUKPENNEHMUAMbILILNCBA3OK...[lomMmoaToro,
KOMYUK UrpaeT posib B pacnpesesieHnn GpmMsnyeckom Harpys-
KM Ha aHaTOMMYECKME CTPYKTYpPbl Ta3a, C/1y»Ka BaXKHOM TOu-
KOM Ornopbl... PN HAKJOHE CMAALLEro YenoseKa». A BOT UTO
TaM }Ke MOKHO NpoYunTaTb 06 anneHauKce: « ANNeHAnKC —
3T0... cBoeobpasHan «pepmay, rae pasmMHoOXKaloTCA nones-
Hble MWKPOOPraHM3Mbl... ANNEHAMKC Urpaet cnacutesb-
HYIO PONb ANA COXPaHEHUA MUKPOGDIOPbI».

To ecTb opraHbl, cYMTaemble PygMMEHTaMMU, UrpatoT
KaX4bl CBOKO ponb B PYHKLMOHMPOBAHUM OpPraHM3ma.
MonpobyinTe OTHATb Yy CTPayca Kpblibs. ITOMY KUBOMY

43 g




Yactb |. TBOpEHue nan ssoatoLma? I_,_I

cywecTtsy 6e3 Hux bygeT nyywe mam xyxe? OTBeT ode-
BUAEH: KPblibA, XOTb OHW U MeHee (YHKLMOHA/bHBbI,
yem y NeTalLWwmx NTUL, CTPAyCy HY)KHbl. Ecnn ke pyau-
MEHTbI HY)KHbl OPFraHU3My, 3HAa4YUT, OHU He A0Ka3blBatoT
aontoymto! BoT ecnm 6bl B HaleM Tesle HalMUCb COBCEM
HEHYXHble 3/1IeMeHTbl KaK OCTAaTKM Pa3BUTMA «OT NPOCTO-
ro K CNOXXHOMY», TO 3TO 6bI/I0 6bl BECOMbIM MOATBEPIK-
AeHvem Teopumn [lapsmHa. OgHaKo Bce cywecTsa MMeKT
onTMManbHoe (QYHKUMOHANbHOE CTPOEHWEe, U KaxKabli
No-CBOEMY FAapMOHWYEH, YKa3bliBas Ha CO34aBLIErO ero
AsTOpa.

YTo KacaeTcAa aTaBM3MOB, 3TO OTAE/NbHAsA WMCTOPWUA.
[eno B TOM, YTO AAHHbIA TEPMUH YXKe HE COBCEM HAy4eH,
M NOTOMY HeoAHO3HauyeH. [laBaiTe, Hanpumep, paccmo-
Tpum BoNoCbl. OHU HYXHbl ANA TepMoperynaumm, 3awm-
LWAOT OT TPEHUA, MUKPOTPABM, pa3faparkeHusa, onpeno-
CTeN... TaKXKe OHM UTPatoT BaXKHYHO PO/b B paboTe KOXM.
Panom c BONOCAHOM NyKOBULEN PacnoNOXKeHbl NOTOBbIE
N cafibHble Kene3bl. BbiIBOAHbIE MPOTOKM YacTU MOTOBbIX
1 6ONbLUMHCTBA Ca/IbHbIX ¥Keses3 BbIXOAAT Ha NOBEPXHOCTb
KOXXW BMecTe C Bonocom. KoxHoe cano npenaTtcreyeT
Pa3BUTUIO MUKPOOPTraHM3MOB, CMATYAET KOXY U NpuaaeT
el anacTMyHocTb. O4HAKO eCNM y KAaKOro-To YesloBEKa BCe
TEN0 NOKPbITO BOJIOCAMM, TO TaKyk NATONIOTUID MaTepu-
a/INCTbl HA3bIBAOT aTaBM3MOM U CBA3bIBAIOT C AANEKNUMMU
npeakamu. Moyemy? [la noTomy 4To 06€3bAHbI U MHOTUE
ApYyrve »XMBOTHbIE MOJIHOCTbIO MOKPbITbl WepcTbio. Ho
LepCTb, XOTb U UMEET CXOACTBO C Ye/I0BEYECKMMU BONO-
CaMM, CYLLLECTBEHHO OTAMYAETCA OT HMX. M36bITOYHaA BO-
210CaToCTb /Il0Ael — 3TO NPOCTO 60/1e3Hb, XOPOLLO U3BECT-
Haa MeaMKamM Nog, Ha3BaHUEeM rMnepTpmUxos.
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K OTro/iockam «Hallero XMBOTHOMO MPOLUIOro» OTHO-
CAT WU OONONHUTENbHbIE HEAOPa3BUTbIE COCKWU, KOTOpble
MHOrAa BCTpeYalTca y Ntoaen. XoTa 3TU COCKM SIBHO 4e-
JIOBEYECKME, @ HE KOPOBbU UK 0be3bsaHbU. TakKe aTa-
BM3MOM HEKOTOpPble MaTepPUaNnCTbl CYUTAIOT «XBOCT» —
pefKo BCTpeyatlouleecs y Nogen yainHeHue B obnactu
Konumka. Ho ¢akTuyeckn nogobHble BbIPOCTbI M3 Tena
yesioBEKa He ABNAKOTCA XBOCTOM, NOA0H6HbIM XBOCTAM XKU-
BOTHbIX. 3TO yAJ/IMHEHME NpeacTaBndaeT cobon onyxosnb,
HaPOCT UAK KUCTy. To ecTb 3To 60N1e3Hb, 3a4acTyto U3BECT-
Has NoA Ha3BaHMEeM KOMYMKOBbIN xo4. MNpu aTom maTtepu-
aZIMCTOB NOYEMY-TO He CMYLLLaeT GaKT OTCYTCTBUSA Ntoaen
C yellyen, Kabpamu, KpbiNbsiMU, NEPbAMU U NAABHUKA-
MMU... 1 NoYemy-To 3BONOLMOHUCTbI HE YTBEPIKAAIOT, UTO
y YyesioBeKa 6bin, HanpMmep, WwectTrunanble, TPEXHOTME U
ABYXrO/I0Bble MPapoguUTeNnu, XoTa Nogn MHOrAa poXKaa-
HOTCA C NOAOHHbLIMU OTKNOHEHUAMM.

To ecTb Mbl BUAMM CTPAHHYIO KapTUHY: MaTepUasnCTbl
06BbACHAIOT HEKOTOPbIE BPOXKAEHHbIE YPOACTBA U aHOMa-
1NN Pa3BUTUSA, CXOXKME AKOBbI C NPM3HaKaMK HalKX npea-
KOB, POACTBOM C HMMM, TO €CTb CYMTAIOT aTaBuamamu. A
MHorve apyrue aedekTtbl, BKIOYasA BHYTPEHHUE, HE UMe-
loLMe OYEeBUAHOM CXOXKECTM C NpeanonaraembiMmm Npapo-
AUTENSIMU, HA3bIBAOT OTK/IOHEHUAMM, CBA3AHHbIMM C Ha-
pyLeHNsMM B paboTe opraHM3ma. XoTa NOHATHO, YTO U B
TeX U Apyrux cay4vasx npUYNMHOM NaToNOrMi ABNAETCA reHe-
TUYECKNI UM TOPMOHaAJIbHbIN OO, KOTOPOM MOXKET ObITb
Bbl3BaH CaMbIMW Pa3HOO6pPa3HbIMK BHELWHUMKU daKTopa-
MU. Ho maTepuanmnctam yagobHo npMmeHATb K paay aedek-
TOB He NoOHATUA 60Ne3Hb, MOPOK UM aHOMaNUA, @ TEPMUH
«aTaBU3M», TaK KaK OH BMUCbIBAETCA B TEOPUIO 3BOMIOLIUN.
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HecmoTpa Ha YyacTMYHOEe CXOACTBO, BCE YKMBble Cylue-
CTBa YHMKA/IbHbl N COBEPLUEHHbI KaXXAbl NO-CBOEMY, YTO
ABNAETCA NPEeKPaCHbIM A0Ka3aTe/IbCTBOM TOro, YTO Mbl
CO34aHbl pa3ymHbim Teopuom. U To, 4To B pAae opraHos
Pa3HbIX *KUBbIX CyLLeCTB HabntoaaeTcAa CXOXKecTb, CBUAE-
TeNbCTBYET O TOM, 4YTO y Hac oaunH CospgaTtenb! OH npoek-
TUPOBA/l CBOM TBOPEHUA ANA PA3HbIX YCNOBUM U ANA pas-
JINYHbBIX 334a4, HO NMPU 3TOM MCMNONb30BAIUCL U MOBTO-
PANUCH YAQYHbIE KAPXUTEKTYPHbIE» N GYHKLMUOHANbHbIE
peleHmnsa c y4eToM BMAOBbIX HIOAQHCOB.

KoHeuyHO, ecTb N10aM, KOTOPbIE NbITAOTCA HAWUTU B Op-
raHNU3Max WUBbIX CYLLECTB M3bAHbI M HECOBEepPLUEHCTBA.
OpHako nx npeteHsun K Co3aaTtento nerko NposepuTb —
[OCTAaTOYHO NINLLb XUPYPIrUYECKUM NYyTEM UCMPABUTbL Hal-
OEeHHOEe «HeCcOoBEepLIeHCTBO» U MpocneanTb 3a AasbHen-
Wwer cyabboil NpoonepnpoBaHHONO CYLWECTBA B Pa3sHbIX
BHELUHUX YCA0BUAX, CPaBHMBAA C HEONEPUPOBAHHbIM.

OTmeTMMm, 4TO NoAobHblE OMbITbl YXKEe UMEeNn MecTo
B uctopun. Ocobo peBHOCTHbIE MeAUKM C Hadyana XX B.
NPUHAMINCL «UCMPaBAATb OWUOKM NpUpoabI», XUPYPru-
YeCKU yaanana y nogen 300poBble, HO, Kak MM Ka3anoch,
HEHY)XHblE M AarKe onacHble opraHbl. TaK, 4eCATKM TbiCcAY
noaen NNWKUANCL TONICTOTO KULIEYHUKA, CNENON KULLKK,
MWHOANVH, anneHAMKca... ITa NpaKkTuKa bblna npekpa-
LLLleHa TO/MIbKO TOrAa, Koraa Bpavn ybeaunmcob B Heratme-
HbIX NOCNEeACTBUAX CBOEM «bnarom» AeAaTenbHOCTU.

Kak Bnaute, npMmeHAemble maTepuannuctamm MOHA-
TUA KPYAMMEHTbI» N «aTaBU3MbI» HE AOKA3bIBAKOT 3BOJIIO-
LU0, TaK KaK Ha 3TOT BOMPOC MOXXHO MOCMOTPETb COBCEM
C ApYron CTOpoOHbl. O4YeBUAHO, YTO BbIEU3NOKEHHOE
KpeauMoHUCTCKOe MHEeHMe Hay4yHO OOOCHOBAHHO MoA-
TBEpPKAAeT KOHLEeNUMIO TBOPEHMUA.
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YHUKaNbHbIe U
reHWaNbHble TBOPEHMS

ONbKO B TAKOM BUAE, B KOTOPOM YKMUBET CEFOAHA Ha

3emne XuBoe CyL,ecTBO, ero OpraHM3m sBnAeTca
NPMMEpPOM FapMOHUU N KpacoTbl. Kaxabii npeacTaBu-
Tenb ¢$ayHbl NO-CBOEMY YHUKA/NEH W BbINOJIHAET CTPOro
onpeaeneHHy GYHKUMIO B KU3HW NNAHETDbI, CNYXKa Onbl-
nitenem, caHuTapom, ¢unbTpatopom, nouBoobpaso-
BaTeNeM U T. 4., NOALEPKNBAA XPYNKOE 3KONOrMYecKoe
paBHoOBecwue.

Nccnepys HekoTopble BUABI KUBOTHbIX, YY4E€HbIM-Ma-
TepUanNCTaM CNOXKHO OOBACHUTbL TEOPUEN 3BONOLMUMU
onpeaeneHHole dpeHOMeHbl. Hanpumep, NoO4YTOBbLIN rO-
nybb 6e3 okonoslemHoro cnyTHMKa u GPRS-HaBuratopa
cnocobeH BepHyTbCA B NH0OYHO TOUKY NAAHETHI, FAe HAXo-
OUTCA ero AOM. DTO »Ke KacaeTcsa U MHOTMX NTUL,, coBep-
LWAOLWMX NepeneTbl 3a TbICAYM KUIOMETPOB U HaXOAALLNX
NPU 3TOM KOHKPETHbIE MYHKTbl Ha3HAYeHWsA, OAXKe ecnu
Te pacnosioXKeHbl Nocpean okeaHa. KTo Hayumna ntuy, opum-
€HTUPOBATbCA HA MeCcTHOCTM 6e3 KapTbl U Komnaca?

NeTyyaa mblWwb NPON3BOANT PTOM HEC/bILLMMbIE YENO-
BEKY 3BYKOBble KoniebaHuMaA, a NOTOM yLLIaMU, KaK 1oKaTopa-
MW, IOBUT NX OTPAXKEHWe OT NPeAMETOB U NO3TOMY SeTaeT
B NO/IHOM TEMHOTE, HE CTA/ZIKMBAACH C NPEeNnATCTBUAMMU. KTo
Hay4YnN 3TOMY MbILLEN MPAKTUYECKU C CAMOrO POXKAEHUA?
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CywectByeT BMA UWUKaAL, UMEIOWMX HEMNOCTUXUMbIE
Yyacbl, KOTOPble NO3BONAKT MM HAaXOAUTCS B 3em/ie POBHO
17 net. Magicicada (Bonwe6bHaa uMKaaa) *KUBET B siecax
CeBepHOI AMEPUKIN; B COCTOAHUN IMMMHKM OHA NPOBOAMUT
nopg 3emnei posHo 17 net. B oagnH aeHb nocne 17-neTHero
3aTO4YeHUA, NPM XOpOoLLEN NOroae BCE OHM O4HOBPEMEHHO
BbINO/I3alOT M3 3eMJIN U NPEBPALLAOTCA B KPbIAAaTbIX LU-
Kagd. Yepes HeCKO/IbKO Heaenb OHW OTKIaAblBatoT ANua,
YMMPALOT, U UMKA HauMHaeTcs 3aHOBO. CyLLecTBYEeT TaKKe
BUA, UMKaa ¢ 13-neTHum umknom. Kto coobuiaet umMkagam
O HacTynueLlel gate 1 xopoluei noroge?

Mayk ABnAeTcA reHManbHbIM UHXeEHEPOM. Kpome Toro,
4YTO NMayTUHbI KPACKBbI, @ UX HUTU NMPOYHEee CTaau TaKoro
Ke AgMameTpa, OHM CNPOEKTUPOBAHbI C MHKEHEPHOM TOY-
HocTbto. CHayana MAET KapKac M3 TOACTbIX HUTEN, a 3a-
TEM UX CTAXKKA U3 TOHKUX BOSIOKOH. TaK»Ke B KOHCTPYKLUUMK
npeaycMoTpeHbl CUrHANbHbIE HUTK, coobLatowme nayky
0 nonasuwlenca xepTee. KTo B MaatoCEHbKYIO r0/I0BKY Na-
YKa B/IOXXWN TaKUe rpaHaMo3HbIe NHKEHEPHbIe NaaHbl?

Pbiba aTepmnHa-rpyHMOH — XxopoLwwmnii noumaH. Cyuiectsy-
eT BUA pblb, KOTopble OTKIaAbIBAOT MKPY HE B BOAE, a Ha
b6epery. ManeHbKMne pblbKU FPYHUOH, Kak 3anpaBCcKMe mo-
PAKU, 3HAOT KaNeHAapb NPUAMBOB U OT/IMBOB KOXKHOFO Mo-
b6epexba KannpopHum, rae obutatoT. OHM OXKUAAOT AEHD,
Koraa npunue byaeTt HanbonblWMM, a 3aTeEM B crieaytoume
HEeCKO/IbKO HO4Yel nepep, paccBeTOM, Korga Boga NOHEM-
HOry OTCTynaeT, yCNeBatoT, 3apbiBLUMCb B MECOK NAAXKa,
OT/IOXUTb UKPY Ha rnybuHy okono 5 cm. MNog necyaHbim
NMOKPbIBA/IOM UKPE TPYHUOHA HE CTPALLHbI }KapKue nydum
COMHLA M MOPCKME XUWHWUKKU. Yepes aBe Hepenu, Korga
CHOBa HacTynaeT NpPUAUB, U3 UKPUHOK YrKe roTOBbI Bblay-
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NUTbCA MaNbKW. Boaa 3ai1mMBaeT nasxK, ocBO60XKAaEeT UX U3
Necka, U MOJIOAHAK YXOAUT B OKeaH. EcTecTBEHHO, y4eHbIm
[0 KOHLUA HENOHATHO, KAKUMM NpUBopamm NoNb3yeTca Ma-
NeHbKan pblbKa, onpeaensa AHM HaMBbICLLETO NPUANBA U
BPemA CyTOK, BeAb €C/IM FPYHNOH XOTb HEMHOro owunbeT-
CA B KaNeHZape Ui BpeMeHU, TO MKPY CMOET o4YepeaHoM
BOJIHOM.

A Tenepb nonpobyinTe yraaatb, KAKOMY CyLLECTBY NpPU-
CYWMN HUKenepeuyncneHHole MexaHu3mbl U QYHKUUKN?
BcTpoeHHble Yacbl, NONAPU3ALMOHHDBIA AATYNK, UHCTPY-
MEHT onpeaenieHns UCTUHHOW BEepPTUKANW, HaBMUraTop,
YCTPOMCTBO ANA BbIYMUCAEHUA a3MMyTa, UHOUKATOP Ha-
NnpaB/ieHNA U CKOPOCTM BETPA, CBEPXYYBCTBUTE/IbHbIE
npmnbopbl 060HAHMA, BapomeTp AnA onpeaeneHms npo-
rHO3a NoroApl, CPeacTBa CBA3U, XMMUYECKaa MUHUNA60-
patopus... Ml Bce 3TO B IeTatoWweM annapate pasmepom ot
HECKOJIbKUX MUNIMMETPOB A0 4 cm, obnajatolem Takxke
BMECTUTENbHbIM TOM/IMBHbIM 6akom, H6araxKHbIM oTaene-
HUEM A5 TPAHCMOPTUPOBKU rpy3a, CUCTEMOI CaMOOYU-
LWEeHMA N caMooxNnaXaeHusa. HecnoxHo Aoragatbca, YTo
3To Nyena.

[ymato, foporoi yntatenb, Bbl NOHMMAETE, YTO B Kaye-
CTBE NPUMEpPA MOMKHO MPUBECTU MHOMKECTBO CaMbIX pas-
JINYHbBIX KUBbIX CYLLECTB C YHUKA/IbHbIMW N Ype3BbIHAIAHO
C/NIOXHbIMU CBOMCTBAMU N GYHKUMSAMU, C KOTOPbIMU He
BCErga MOryT CPaBHUTLCA AaXKe Npubopbl, CO34aHHbIe Ye-
NnoBekoMm. Jlloay nvwb KONupyoT y npupoapl. EcTb gaxke
Hay4YyHas AUCLUMNANHA — BMOHMKA, NepeHMMAlOLWAsn Y XKu-
BOrO MWpPA WMH)KEHepHble pelleHuAa. ITO Nomoraetr Ham
NMOHATb, HACKONbKO TaJlaHT/IMB U BcemoryL, TBopeL, yamsu-
TeNbHbIX OPraHN3MOB.
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MuKpo- 1 Makpo3BooLMS.
EcTecTBeHHbIM 0THOP

aBaliTe BHOBb BepHeMcs K Yapnb3y [lapBUHY 1 ero
Teopuun. PaKT pasnnuma NTUL BHYTpKU poaa (poa —

3TO COBOKYMHOCTb O/M3KUX BMAOB®), MO €ro MHeHwuIo,
No3BONSAET MNPeANoNOXUTb BO3MOXHOCTb M3MEHEHUA
XUBOTHOrO Mupa. MaTtepuannctol O4HMM U3 OCHOBHbIX
[0Ka3aTe/IbCTB 3BOIOLUMN CHUTAIOT Habatogaemble U3me-
HEHUA B reHeTUKe, a UMEHHO: NoABAEHUE HOBbIX BUAOB
nyTem cenekuum, rubpuamnsaumm m npucnocobasemoctb
KUBbIX CYLLLECTB K OKPY’KaloLLen cpeae.

Ha ocHOBaHMM 3TOro 3BONIOLMOHUCTbI OENAT BbIBOA,:
ecnm TpaHchopmaLMM MOTYT NMPOUCXOANTb BHYTPU poaa, To
OHM BO3MOXHbI M B 60blUMX MacwTabax, 6bi1M 6bl TONbKO
COOTBETCTBYIOLUME YCNOBMA U BpemsA. AKOBbl Manan KU3Hb
HauyMHaeT aBTOMATUYECKN Pa3BMBATbCA, NMOKa He AOCTUTHET
BbicLIEen popMbl }KN3HU — OT amebbl 40 YesioBeKa. 3a MUAK-
OHbI IET B NPOLLECCE PA3BUTMA MO BOCXOAALLEN BCE HEXKMU3-
HecnocobHble 0cobM yMUPAKOT cCamMn, @ HECOBEPLLUEHHbIE —
nctpebnsotca bonee coBepLUEHHbIMU, TO €CTb NPOUCXOANT
€CTeCTBEHHbIN OTOOP. B UTOre BbIXKMBAIOT CUNBHENLLNE, Pa3-
BMBaACb 3aTeM Aa/iblue, B ApYyrme BbicUMe GOPMbI *KU3HMU.

BepTuKanbHasa 3BONIOLMS, KaK YXKe BbiIo OTMEYEHO, He
nosyymna 4o cux nop 6eccrnopHoro NOATBEPXKAEHUA, XOTA

3 Knaccudurkaruio BUI0B paspaborain yueHslit Kapn JIMHHEH, KOTOPBI 5B-
JSUICSA KPeaHOHUCTOM.
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NOMbITKM I0Ka3aTb ee AelaICb HeOAHOKPaTHO. Hanpumep,
ANVTeNbHOe Bpemsa y4yeHble Benu HabntogeHue 3a ofHoOM
KonoHuen baktepuii. OTmeTnm, Yyto baKTepua npeacraBas-
eT cobol MUHMATIOPHDbIN, HO COBEPLUEHHbIM OpPraHn3m, Ko-
TOpbI 061agaeT MeXaHM3MaMM ABUMKEHUA, PA3MHOMKEHMUS,
Ku3HeobecneyeHUA U T. 4.

CmpoeHue bakmepuu (cnesa). CmpoeHue #aymuxka 6akmepuu (cnpasa)

CKopoOCTb AeneHna uccnegyembix 6akTepuin coctasnsa-
na 20 muH. To ecTb 3a 1 4 cmeHAN0Cb 5 NOKoseHW bak-
Tepuin, cCoOoTBETCTBEHHO, 3a 1 rog — 8 760. UcchepoBaHune
OINN0Cb HECKONbKO AECATKOB J1IeT, YTO CMOAE/INPOBano
[0CTaTOYHOE KOJINYECTBO CMEH NOKOJIeHMM ans Habawoge-
HUA BEPTUKaAbHOM 3BoAOUMK. OaHaKo 3a 3To Bpems bbinn
3ameyeHbl IMlb HEKOTOpPble FeHEeTUYECKME U3MEHEHUS,
CBSI3aHHble C NepeMeHOo BHELWHMNX YCN0BUIN, HO BaKkTepumn
KaK 6blnn 6akTepuamu, Tak UMM U ocTanucb. bonee Toro,
TaKMMMU }Ke, KaK CerogHs, X HaxoasaT B NaacTax ApeBHeEN-
Wnx nopog 3emaun. I HUKaKom BepTUKabHOM 3Bontoumn!

OaHaKo NoKasaTenbHO TO, YTO AAHHbIN 3KCNEPUMEHT
MaTepMannCTbl CUYMTAIOT A0KaA3aTe/IbCTBOM 3BONOLMUM,
YyKasbiBas Ha 3apUKCUPOBAHHYI HE3HAUMUTESIbHYIO TeH-
HYIO aganTauunio 6aKkTepuii K USMEHEHUAM OKpYXKatoLen
cpeabl. Ha aTom npumepe mbl BUAMM APKO BblpaXKeHHOe
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pPacxoXKAeHNe BO MHEHUAX YYEHbIX KPeaLMOHMUCTOB U Ma-
TEPUaNMUCTOB, O KOTOPOM YNOMMHANOCh B HaYane KHUTu:
OAHU U Te e daKTbl uccnenoBaTeIM MOryT MHTEPNPEeTU-
pOBaTb MNO-pPa3HOMY, a peLuatowmm byaeT asnaTbca chop-
MMPOBaHHOE MMPOBO33pPEHMNE NNLLA, AENAIOLLETO BbIBOA,

Ha camom e gene Hatypanuct [apBUH yBUAEN BO3-
MOYHOCTb BEPTUKANIbHOW 3BONOLNK (MAaKpPO3BOAOLMK) B
MMEIOLLLEN MECTO FrOPU3OHTa/IbHOM 3BONOLMM (MUKPOIBO-
noumn) BHYTpU poaa. Ecam cyulectByeT HECKONIbKO BUAOB
BbIOPKOB, TO 3TO HMKAK He [I0Ka3bIBaET, YTO U3 HUX Koraa-
HMBYAb NonyuYnuTCca open. BHyTpupoaosoe M3mMeHeHMe Ha-
UYMHAETCS BHYTPWU OAHOIO POAA U TaM e 3aKaH4MBaeTcs.
3To AvWb NOCTenNeHHana aganTauma K yCI0BUSM Cpeabi:
B OTBET HAa M3MEHEHWE BHELLUHUX YC/IOBUI MPOSABAAOTCS
KaKMe-TO YepThbl, Y>Ke 3a/10’KEHHbIE B reHeTUYECKOoM MHOopP-
maumu. Mpuyem ata NpMcnocob9emocTb MOXKET BHOCUTb
B OPraHU3M JINLLb HE3HAYNUTE/IbHbIE N3MEHEHMUA.

*upad HUKorga He 6bl1 NOHU C KOPOTKMMUM HOraMU U
Leeit, 0cCoObN KOTOPOro TAHY/INCb 33 JIMCTbAMMK Ha Aepe-
BbfX, TaK YTO MX HOTM CTAaHOBWAMCb OJIMHHEE, a F0JIoBa
Bce bonble ygananacb OoT Tena. XoTa 3BOMOLUMOHUCTbI
npeanonaratoT, YTo B pe3y/ibTaTe ecTeCTBEHHOro oT6o-
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pa Bce npapoantenu kupada, y KOro 4ieHbl 40CTaTOYHO
YOJIMHANNCD, BbI)XMBA/NU, @ OCTa/IbHble MOCTEMEHHO Bbl-
Mupann. OgHaKo ecnm NOCMOTPETb Ha 3TO KMBOTHOE, TO
CTaHeT NOHATHO, YTO Tes0 Mpada cpasy co34aHO C TaKo-
BbIMM NapameTpamu, 4To U 3anporpammuposaHo B JHK:
OJIMHA HOT coOTBETCTBYET GOpPME U Macce Tesa, MO3BOHKMU
BbICTPOEHbI ONnpeaesieHHbIM 06pasom, cepaue NpmMcnoco-
61eHO NoAHMMATb KPOBb Ha BbICOTY 3 M, apTepuun aaan-
TUPOBaHbI K COOTBETCTBYHOLLEMY AABMEHUIO U T. 4. Ecan
Obl BCce 3TK CBOMCTBA NpUobpeTanmncb NOCTENEHHO, TO B
npoLecce BbITATMBaHMA WEN U aganTaummn cepala K aTum
ycnoBuAM 6eaHble 3BONOLMOHUPYIOLME }KUBOTHbIE MO-
CTOSIHHO bbI CTpPaganu, XoTs, CKopee BCero, ymmpanu 6bi.

MoBTOPUM: MATEPUAZIUCTBI CYMTAIOT, YTO B Mpouecce
3BOMIIOLMWN MyTEM ecTecTBeHHoro otbopa mcrtpebnsanoco
BCE HEHYXHOE, MO3TOMY B UTOre Mbl MMEEM COBEpPLUEH-
Hble »KMBble cyuwecTBa. Ho Ha npaKTuKe CNOXHO npea-
CTaBuTb cebe aelicTBne 3BONOLUUN B HOOOM XKUBOM Op-
raHumsme. Beapb He cpasy Moyka CTasia NOYKOM, NeYeHb —
neyeHblo, a cepaue — CepaLem, He TOBOPS yXKe O MOo3re.
TaK)Ke He cpasy yXxo CMOI/IO CAbllWaTb, a a3 — BUAETb.
TaK noyemy ke HecoBepLleHHble OpraHbl HE UCYE3nN B
npouecce 3BonouUn?

Ecnm nocmoTpeTb, HanpMmep, Ha YCTPOMCTBO OpraHa
CNyXa, TO, KaK Mbl YK€ OTMeYann Bbille, YXO MMEET OYEHb
CNOXKHYIO CTPYKTYpYy (KaK M Bce opraHbl). CnyxoBoi an-
napat, BOCNPUHMMAIOLWLNIA 3BYKOBble KonebaHua, cocTo-
WUT U3 HECKOJIbKMX KOCTOYEK: MOJIOTOYKA, HAaKOBa/NbHU U
cTpemeyka. CornacHo TeopuM 3BONOLMN, ECAU WO MO-
3TanHoe obpa3oBaHMe 3TOro opraHa, To Nocse cayyYanHo-
ro Co34aHuA U3 KNeTOK, Hanpumep, NepBon KOCTOUYKKN —

53 By




Yactb |. TBOpEHue nan ssoatoLma? I_,_I

MONIOTOMKA «Mydpaa» npupoga yaanuna 6bl ee Kak ab-
CONIOTHO HEeHY»KHYto. To ecTb maTepuanmuctam npuaerca
NPU3HaTb, YTO CAYYAMHO M3 FPYNMbl Pa3HbIX KNETOK cpasy
obpasoBasnncb Npuuyanmeson Gopmbl KOCTOUKU, MOMEH-
TaNbHO COeAMHMBLUMECA B FOTOBbIM C/AYXOBOM annapar,
npuYyem cBA3aHHbI C MO3romM, KOTOPbI TpeboBaTenbHasn
3BOJIIOUMA NPM3HANA HYXKHbIM U OCTaBM/Ia B pa3BMBalo-
LLlemMcs opraHusme.

Jonyctum, y cyuwectBsa NOCTENEHHO NOABAAKOTCA MNa-
3a: CHayana — A610Ko, NOTOM — ceTyaTKa, 3payvoK, 3aTem
— MX CBAAI3b C MO3romM. Ho Mano Toro 4To cHavana rnasa He
BUAENN, OHU EeLLEe U He UMeNu 3anTbl, Hanpumep, cnes,
NNEeHKN, BEK N T. 4. To ecTb Yepes 3ToT HeA0Pa3BUTbIN Op-
raH B OpraHM3m mor/ia nonacTtb Jtob6aa MHbeKums, B TOM
yucne ¢ paTtasibHbIMU NOCNEACTBUAMM.

Unn npeactasum, 4To y PenTUAMIA Hayvyanu OTpacTaTb
KpblnbA. HO MOKa OHW He BbIpOC/AM, NOKa He caenanucb
NErkMMu KOCTK, NOKA He OKpen/in MbilLbl, Heobxoanmblie
ONA noneTta, Kak }KUanM 3TM NoAYyNTULbl C y4eTOM KOHLLen-
UMM IBOJIIOLUMN N ecTecTBeHHOoro otbopa? OHM elle He
YMENU NeTatb, HO yKe NN0Xo 6eranm — Mm meLlanm Kpblaba
N yKOpauumBatowmecs, cnabetowme HOrm He gaBaam paso-
rHaTbCA B MOroHe 3a A406blyel U CKpbITbCS OT 6osiee Kpyn-
HbIX COBpaTbeB-XMLLHMKOB. [loyemy e ecTeCTBEeHHbIM
oT6Op B Npouecce 3BOMOLUM NOWAAUA Heaopa3BUTble
opraHbl U Ux obnagaTteneit — HENONHOUEHHbIX CYLLECTB,
[OXKNAAACH, MOKA OHU HAaKOHEeL, CTaHYT UaeanbHbIMK?

Kpome 3Ttoro, ecnm Baymatbcs, TO CTaHeT abCconoTHO
NMOHATHO, YTO cam no cebe ecTecTBeHHbIN O0T6OP cnoco-
6€eH NnWb OTOMPATL MEXKAY YIKE MMEIOLLUMUCA KUBbIMU
OpraHMamamu, Ho He co3aaBaTb HOBble cyliecTsal

o 54




I:|_| EcTecTBeHHbIN 0T6OP MtOC MyTaLMs

EcTecTBeHHbIM 0THOP
NAKC MyTaLMS

I—I OHMMAA Cepbe3HOCTb 3TUX aprymeHToB, COoBpe-
MeHHble nocnegosatenu Y. apBuHa npuaepku-
BatoTCA Teopun «EcTecTBEHHbIN OTOOP NAKOC MyTauua».
To ecTb UCTOYHUKOM 3BOJIIOLMOHHbBIX USMEHEHUMN, NO UX
MHEHUIO, ABNAIOTCA CAyYalHble MyTauuu, B pesysbraTe
KOTOPbIX MNONYYUBLUMECA HEXKN3HECNOCOOHbIE HAMBUADI
YHUUYTOKAOTCA MEeXaHM3MOM ecTecTBeHHoro otbopa, a
YOQ4YHbIE — KMBYT U NPOrpeccmpytoT ganblie. Takum 06-
pa3oMm, CKAYKoobpa3HO, NPOUCXOANT SBONOLMUSA.

Hanpumep, nam KOWwKM, NOTOM NO KakMm-nmbo npu-
ymHam B nx HK npoucxoannu cepbesHblie USMEHEeHUA, B
uTore Ha CBeT NOABNAJINCb BCAKME KMUBOTHbIE, YEM-TO Ha
HUX NoXxoXKue. HexknsHecnocobHblie 0cobun ymupanu, a co
BpeMeHeM yaayHbli NOMYyYUBLUMNCA HOBbIM pog, Hanpu-
Mmep cobaka, OCTaNCcA }KUTb U pa3BUBaATbCA ganblue. OgHa-
KO W 3Ta TeopuA He NOATBEepXKAEHA IKCNepMMEHTabHO.
MoTomy 4TO MpU MyTauuK, KakK U NMPU rOPU30OHTANIbHOM
9BOJIIOLMMN, HE BO3MOXHbI MEXPOoAoBble U3MeHeHUA!

B uenom, mytauua — sTo He co3ugaHue, a USMeHeHue
(nepecTpoiika, yHUYTOXKeHUe, AybauMpoBaHME HYKIeo-
TMAoB) yxe cywectsyowen JHK, koTopoe moxeT 6biTb
CNPOBOLMPOBAHO KAaKMM-IMBO BO3AENCTBMEM U3BHeE.
Buonornyeckyro agantaymio, 0 KOTOPOM WAa peyb B npe-
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Ablaylwiem pasgene, To eCcTb NpuMcnocob6aaemocTb opra-
HU3MOB K OKPYXXaloWMM YCNOBUAM, TOXKe B onpeaeneH-
HOM CMbIC/1€ MOXHO CYMTaTb MyTaumel, Beab B reHome
NPOMUCXOOQUT M3MEHEHME HACNeACTBEHHbIX MPU3HAKOB.
TaKkylo MyTauMio 3a4acTylo HasbIBalOT aganTuBHoW. Oa-
HAKO HEe HYXXHO MOJIHOCTbIO OTOXKAECTBAATb MeANEHHYI0
HacNeACTBEHHYIO NpMCcNocobaaemocTb OpraHmMama co
CKa4yKoobpasHbIMU pe3KUMU nameHeHnamm 8 AHK, BbI-
3BAaHHbIMM AKTUBHbIMW CTOPOHHMMMU BO3LEUCTBUAMU —
cenekuuen, rmbpuamsaumnen, pagnaumen U T. a.

Apantaums, onaTb Xe, He BNUCbIBAETCA B 3BOJIIOLMIO,
HO yKa3blBaeT Ha TBopua. 3a4yManTechb: NpuU M3MeHeHNn
BHELHMX YCNOBUN (peyb MAeT MMeHHO 06 M3MeHeHMUsAX,
a He ¢aTaNbHbIX YXYAWEHUSAX) B 3HAYUTENbHOM 4YacTu
C/ly4aeB B FEHETMKE XUBbIX CYLLECTB MPOUCXOAAT NO3MU-
TUBHbIE M3MEHEHMA, CBA3aHHble C npucnocobaeHnem K
HOBOM cpene obutaHma. Ho ecan cnepgoBaTh aBoAKOLMU-
OHHOW NIOrMKe, TO BCNEACTBME CMOHTAHHbIX NEpemMeH B
OHK 80nKHbI MMeTb MeCcTO C/ydalHble, TO eCcTb pasHble
3¢pPeKTbl — KaK NOJIOXKUTENbHbIE, TaK U OTpULATENbHbIE.
A «reHeTUYEeCKUIN Mycop» A0/XKEH 3aTEM OTCEMBATbLCA MO-
cpeacTBoM ecTecTBeHHOro otbopa. MNpuyem HeraTUBHbIX
nameHeHni B AHK, ectectBeHHO, A0/1}KHO ObITb FOpPasao
6onbLue.

Mexay Tem, B }KMBOM NpMpoae Mbl He BUAMM 0b6pa3o-
BaHMA «Mycopa». HanomHIo, 4TO Mbl ceiryac paccykgaem
0 BMAaX, @ He 0 eANHUYHbIX 0C0bAX, KOTOPblE, KOHEYHO
*Ke, MOTyT MMETb pas/inyHble natonormun. To ecTb 3a Bce
Bpemsa HabnogeHWin Aogn 3amedann BuAabl, NPUCHOCO-
buBLUMECA K OKpPYrKaloLLen cpeae, HO He 0bHapyK1Bau
BUAbl CTPALLHbIX MYTAaHTOB, KOTOPble 6bl MYyYUAUCH, KUBS
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Ha NNaHeTe M NOCTENEeHHO BbIMMPAA U3-3a CyYalHO Npu-
obpeTeHHbIX reHHbIX aHOManun. B yacTHoCTK, y ucchne-
AyeMbIX BWAOB BblOPKOB, 3anHTepecoBaBlwmnx [JapBuHa,
OblNnN He pPa3HO KPMBU3HbI HOMM, HEe KBagpaTHble Kpbl-
NbA U He TPeyronbHbIMW TOJI0BbI, @ Pa3/IMYHON OPMbI
KNtoBbI, 4TO obecneunsano 6onee nerkyo 4o6bIYY NULLK
c ydeTom dsiopbl U payHbl OCTPOBA, r4e OHU 0buTanu.

Takaa aganTtauma HarnA4HO yKasblBaeT Ha 3a60TAMBO-
ro Teopua, KoTopbin BAOKKA B JHK BO3MOKHOCTb HE3Ha-
YMTENIbHO N3MEHATbCA, aenas 6onee KOMPOPTHOMN HKNU3Hb
OpraHM3ama nyTem npucnocobaeHNA K OKPYrKatoWMm yc-
NIOBUAM U MOBbIWEHUA YCTOMYMBOCTM K 3aboneBaHuAM.
Mpouncxogut BKAOHEHME onpeaeneHHbIX CTpyKkTyp B AHK
MWW OTKAOYEeHMe TaKoBblX, HO cama HK npu stom Kap-
OVHANbHO HEe MeHAeTCA.

Cenekumto B Buae oTbopa Nyydllnx npeacraBuUTesNedn
BUAA ON1A UX JaNbHENLIEro pPasmMHOXKEHMA MOXKHO pac-
CMATpMBaTb KaK NOMOLLb BMAy B Buonornyeckon agan-
Taumun. Ecnm ke otbop MAET NO KAaKUM-TO APYrMmM Mnpu-
3Hakam (Hanpumep, NbICOCTb, HU3KUM POCT, KOPOTKME
KOHEYHOCTWN, HEeNpPaBUIbHbIM NPUKYC U T. 4.), TO abdeKT
MOMKET MONYYUTbCA AaA/IEKO HE NONOXKUTENbHbIM. Tak, Ha-
npumep, U3 BOJIKA NyTEM CeNeKUuMOHHOoro otbopa nrogm
BbIBE/IN pa3Hble Nopoabl cobak. Tenepb UX HAaCYUTbIBAET-
ca okono 500. MNpu aTom reHomMbI Bcex cobak coBnagaroT
Ha 99,85%, a ocTtanbHble 0,15% obecneumsatloT BCce pas-
HOob6pasMe MHOro4YMC/AEHHbIX MNopoA. [encTBuUTeNnbHO,
AO0Ma yaobHee aeprkaTb MaJIeHbKOro NecMKa, a He BOJIKa.
Ho y cobak cTanu xy»e 3peHune, Cayx 1 HIoX, YemM Yy UX fiec-
HbiX cobpaTbeB. Co6aKoBOAbI 3HALOT, YTO AOMALUHME NU-
TOMUbI NOABEP)KEHbI PAa3NYHbIM 6onesHAM. U, KoOHeYHOo
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e, peaKo Kakaa cobaka BbIXKMBET B eCTeCTBEHHOM cpeae
BAANEKe OT YeNoBeKa.

Kpome nonoxutenbHOM cenekumun, no3sonstowen
oTobpatb 06pa3upl, obnagatowme Tpebyembim NpU3Ha-
KOM ON1A onpeaeneHHbIX ueneu, agpyrme BMeLwaTebCcTea
B reHopoHA M3BHE HE MOTYT cAesiaTb Kakown-nnmbo Bua
6onee coBeplleHHbIM. Pe3kune cnyyaliHble myTaunu, Bbl-
3BaHHble, HaNpMMep, paguaumeit, MoryT cTaTb INLb NPU-
YMHOM aHOMaNbHbIX ABAEHUN, HAaNPUMEpP, POCTa BTOPOWA
roN0Bbl UIN HOTU U3 CMUHBI.

Mpwn NOAKOHTPONbHOM r<MbpMan3aLnm (CMeleHnn BK-
[0B) MOXHO A06UTbCS OnNpeaesIeHHOro NoJI0XKUTE/IbHOTO
adpdeKTa, HO HeKoTopble OTpuULATENbHbIE MNOCNeACTBUA
BMeLLaTeNbCTBA B reHETUKY BCE PaBHO OCTaHyTcs. MMbpu-
An3aums NoOMOraeT co3aaTb HeKoTopbie rmbpuapl, obna-
Jatolme HYXXHbIMU YenoBeKy cBoncTBamu. Ho npu atom
rmbpua TepsaeT YacTb TeX CBOMCTB U GYHKLMM, KOTopble
6blIN Y OPUTMHANA M3HAYaNIbHO U, BO3MOXKHO, CNYXWUAU
APYTMM Uensam, y4acTBya B NoaaeprkaHum obuiero skono-
rmyeckoro 6anaHca 3emnu.

To »Ke KacaeTcA U XMPYPruyeckoro BMellaTenbCcTBa B
OHK — reHHOM moaudumKaumun. YdeHble HayYUAnUCb BXKUB-
NATb OTPE3KM reHa O4HOro cywectsa B reHodoHA Apyro-
ro. Tak, HaNnpumep, PacTEHUIO MOXHO NMPUBUTb YCTONYM-
BOCTb K HEKOTOPbIM KOHKpPeTHbIM 3aboneBaHnam. OgHa-
KO [0 CUX NOP MHOTME Hay4Hble CBETM/IA HE YBEPEHbI, YTO
NPOAYKTbl T€HHOW MHXKeHepun abcontoTHO HGesonacHbl
ON1A OKPYKAKOLWLEero MMpa u, B YaCTHOCTU, AN1A YesI0BEKa.

HuKakne mytaumm He B COCTOAHUM MPUBHECTU HOBYIO
nHpopmaumto B monekyny JHK, a 3HauuT, no cyTn, He mo-
ryT NOpoAuTb BEPTUKANbHYIO 3BOAOLUMIO. N AaxKe reHHas
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UHXXeHepua, XMPYpruiyeckm moganduumnpys reHbl, He Mo-
YKET U3 MyXM caenaTb 6abouKy. Y:Ke MHOro neT reHeTUKn
BCEro MMpPa MEHAIT reHbl MyX A1A A0Ka3aTes/ibCTBa Teo-
pun asontounn. Ho go cmx nop He BbiBeAEH HOBbIM poA,
M Aarke HWU oaHa bonee KmM3HecnocobHas ocobb. Myxu,
KOTOpbIX NoABepraan mytauusam, AMbo Totyac ymupanu,
Nnbo 6b1n1n n3yBeyeHbl, MO0 XKe cTanu becnnogHbIMM.

NTakK, paccy*kaan 06 OTHOCUTE/IbHO NO3UTUBHbIX U3MeE-
HEHMSAX, CBA3aHHbIX C UCKYCCTBEHHbIM BMELLATE/IbCTBOM
B reHETUKY, Mbl OO/I)KHbl OCO3HaBaTb, YTO HA MpPaKTUKe
HEBO3MOXHO C034aTb XMBOTHOE UM pPacTeHWe HOBOro
poaa. Peub naeT nuib 0 HE3HaUYUTE/NIbHOM TpaHcdopMma-
LN HEKOTOPbIX HAacNeACTBEHHbIX GYHKLWUIA BHYTPU OAHO-
ro poaa.

B 37Ol cBsI3M 0BpaTUM BHMUMaHMeE Ha To, Kak bnbaua
onucbiBaeT TBopeHue: «M cozdan boe 3sepeli 3eMHbIX Mo
pOOoy ux, u ckom rno pody ez20, U scex 20008 3eMHbIX MO
pooy ux. ..3e71eHb, mpasy, cerowyto cemsa no pooy ee,
u Oepeso, rpuHocauwee rnaood, 8 KOMOPOM CeMs e20 Mo
pooy e2o0».’

CornacHo bubnuu, }KMBOTHbIE N PaCcTEHUA M3HAYaJ/IbHO
6binn pasgeneHbl No pogam. [osTomy Becbma MoKasa-
TeNbHbIM ABNAETCA ele ognH GaKT: Mexay poaamu HeT
cBasen! Kak mbl yBugenm, nytem BMmeLlaTe1bcTBa B reHbl
Henb3A co34aTb HOBbIM poA,. TaKKe HEBO3MOXKHO AarKe B
NabopaTopHbIX YCNOBUAX MCKYCCTBEHHO CKPECTUTb, Ha-
npumep, KOLLKY 1 cobaky. [1e/io B TOM, YTO UX MOJIEKY/bI
OHK He umeloT BHYTPUBUOOBON COBOKYMHOCTU CKpeLlm-
BaloLWMXCA reHoB. HM yenosekK, HU Tem bonee cnyyam He

4 Bubnus, Berxuit 3aset, kunra bertue, 1:25, 12.
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MOTYT U3 BOJIKA cAenatb TUrpa. HMKakoe BMeLlaTenbCTBO
YMHbIX Ntogen ¢ npobupkamm n tTem 6osee ecTecTBEHHbIM
OoTO6Op He 3aCTaBAT KOCY/1H0 NPEBPATUTLCA B aHTUIONY THY,
4yTObbI bbICTPEE YbEraTb OT IeonapAaa.

HuKakana Hy)KA4a He 3acTaBWUT CKpewmBaTbCA cobaky
N KOWKY. MexKay Tem, BONKKU, KOMOTbl, OBY4APKU, TO ecTb
6113KMe BUAbI, TEOPETUYECKM MOTYT CKpPEeLLMBaTbCA APYT C
apyrom. To XKe KacaeTca U ceMencTBa Koladybux: 61n3kme
BMAblI — Neonapabl, TUTPbl, bBbl MOTYT AaTb rMbpuaHoe
MOTOMCTBO, TaK KaK OHM NPUHAA/IEXAT K O4HOMY poay M
M3HA4YaNbHO MMEIOT onpeaenieHHyo cxoxecTtb AHK. Oa-
HAKO Ha NpPaKTUKe Takmne rmbpunapl 3a4acTyto 6ecnnoaHbl.
Hanpumep, nnrpbl — NOTOMCTBO /IbBa-CamL,a U TUTPULbI,
a TaKXKe My/bl — pe3y/ibTaT CKPeLLMBAHUA 0Cna U KObbI/bI
NONYy4YatoTCA C NOJIHOCTbIO CTEPUIbHBIMU CaMLL@MM U 3HaA-
YMTENbHbIM KOAMYecTBOM H6ecnaogHbIX CamMoK. 3TU npwu-
Mepbl ele pa3 UANCTPUPYIOT TO, O YEM YKe FTOBOPUIIMN:
BHYTPW OA4HOrO poZa BO3MOXHO HEKOTOpOe pa3Hoobpa-
3Me, HO U3 NpeacTaBuTener o4HOro pPoga HEBO3MOXKHO
€034aTb CYLLECTBO APYroro poaa Aa*Ke WUCKYCCTBEHHbIM
nyTem, He rOBOPA Yy)Ke O eCTeCTBEHHbIX C/ly4aMHbIX Npo-
Leccax.

Takke cnegyeTr oTMeTUTb PpeHOMEHasIbHYD cnocob-
HOCTb MBOTHbIX Y3HaBaTb cebe nNogobHbIx. Ecnm 6bl XKu-
Bble OPraHM3mbl Pa3BMBAIUCb MAPANNENbHO U3 HUBLLINX
dopm, To Ha ogHOMN reorpadUYecKon TEPPUTOPUN OHMU
o6sa3aTtenbHO Umenn 6bl NONOBble KOHTAKTbl, TO €CTb Y
HUX 6blaK Bbl poacTBeHHbIe cBA3U. Ho Bce poabl, gaxke
B OAHOMN MECTHOCTM, FreHeTUYECKN n3oamnpoBaHbl! Kowka
He BUAMT cebs B 3epKano, HO HUKOrAA He NOAOMAET K CO-
H6aKe ¢ uenblo pasmHoXKeHuA. Takke U pbibbl B OKeaHe:
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CYLLECTBYIOT TbICAYM UX BUAOB, HO OHM NPOAONKAIOT Pas-
MHO}aTbCA TOMIbKO BHYTPW cBoero Bmaa. Moyemy? MoTo-
MY YTO 3TO 3a/10’KEHO Y HUX B FreHax. 3TO /I He Yy[o pas-
yMHoro TeopeHuna?!

[oBOpPA O BEPTMKANbHOM 3BONOLMUN, KOCHEMCA U XPO-
MocoM. 1o 3BO/IIOLMOHHOM NIOTUKE, KOIMYECTBO XPOMO-
COM [O0/IKHO YBE/IMYMBATbLCA OT NPOCTbIX BUAOB K Bbonee
CNoXKHbiM. OgHAKo 3TO AaneKo He Tak. Y nogei 46 xpo-
MOCOM, Y Myxn — 12, awepuubl — 46, paka — 200, enkn —
48, o6e3bAHbl — 48, MbllnN — 46, KOLIKN — 38, NeHULbl —
42. O6bpatnTe BHMUMaAHME: y 06€3bAH M Y paka XpOMOCOM
6onblue, 4em y yenoseka. O4eBMAHO, YTO UX KOJIMYECTBO
HWKaK He BNMCbIBAETCA B CXEMY 3BOAOLMM. Toraa Kak 3T1o
06BbACHUTL? Xpomocombl U [IHK noKa ocTatoTca TaiHOW,
KOTOPYIO YeJIOBEYECTBO, HECMOTPA Ha CBOH KarKyLuytocA
rPamMoOTHOCTb, 40 KOHUA HUKAK HE MOXKEeT NOCTUTHYTb.

Takum ob6pasom, aHann3 GaKTOB NOKA3bIBAET, YTO MY-
TauMM M ecTecTBeHHbIN OT6op He B COCTOAHUM CO34aTb
CYLLEeCcTBO HOBOFO poAa, a MOTYT AINLWb YTO-TO U3MEHATb
BHYTPM YrKe CyLLEeCTBYOLLErO.
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[Toyemy OTCYTCTBYIOT
Nepexo4Hble GOpMbI?

Paccymp,aﬂ O MEXPOAOBbIX WU3MEHEHUAX, NpUBELEM
CaMoe sIpKOe [0KA3aTeNbCTBO UX OTCyTCTBUA. CerogHA
B My3€AX MMpPA HAxXOAATCA COTHMU TbICAY OKaMeHEesbIX UCKO-
MaemMbIX HEKOTAA *KMBbIX CYLLECTB, HO Cpeay HUX NpaKTuye-
CKM HEeT nepexoaHbix G¢opm mexay AKobbl dopmupyembimm
B TEYEHMEe MWIJIMOHOB /IeT podamn. B ceoein 3HameHUTOM
KHUre «lpoucxoxgeHne snaos» Y. dapsuH nucan: «Ecau Ha
camom Oesie 8UObI npousowinu Opye om opyaa, nocmerneHHo
pa38UBAACL, MO 8 MAKOM Cs1y4ae novYemy Mbl He CMasKuea-
emcs ¢ 6ecqucneHHbIM Koau4ecmeom rnepexooHbix gpopm?
lMouyemy 6 npupode sce Ha ceoux mecmax, a He 8 xaoce? [o-
yemy e Mbl He eacmpedyaem becyucsieHHble rnepexooHble
hopMbI MOXOPOHEHHLIMU 8 HECMEMHOM Yucne? [eonoaus He
CMO2s1a 8b108UHYMb MO3MAIHO20 MPOUECCa, He 0bHaPyH(u-
710 repexo0HbIX hopMm, U, B03MOMCHO, 8 byOyuiem smo byoem
CaMbIM 8ECKUM ap2yMeHMOoM npomus moeli meopuu».
JencTBuUTENbHO, €cnn NpeacTaBuTb, YTO Ha 3emne
Mmena MecTo 3BOJIIOLMA, HAlA NJaHeTa AO/XKHA b6bITb
nepenosHeHa OCTaHKaMM nepexoaHbix ¢opm. Begb, no
MHEHWIO YYEHbIX-4aPBUHUCTOB, TPaHCHOPMaALUA KUBbIX
CYLLEeCTB ANNNACb MUAIMOHDbI NeT. CerogHA Mbl B Orpom-
HOM KOJIMYECTBE MMEEM OKAMEHENOCTU BbIMEPLUUX XKU-
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BOTHbIX’, OTHOCALLMXCA K U3BECTHbIM POAaM, A TAKXKE XKMU-
BYLLMX Ha 3em/ie 40 CUX NOp: CTPEKO3, N4Yes, MypaBbes,
aKyn, NATYLWeEK, HO NOYEMY-TO B My3efX C/I0XKHO YBUAETb
BbICTAaBKW MCKOMAEMbIX MPOMEXKYTOUHbIX BUAOB.

[eno B Tom, 4TO U3 OFPOMHOI0 MHOECTBA OKaMeHe-
JIbIX OCTAaHKOB /INLIb HEKOTOpPble MOTyT HBbITb paccmoTpe-
Hbl Kak BO3MOMHble nepexogHble ¢opmMbl. B yacTtHOCTH,
3TO LWMPOKO M3BECTHAA NTULLA APXEONTEPMUKC, KOTOPYHO
MHOTME CHUTAOT NPOMENKYTOUYHbIM 3BEHOM MeXAY penTu-
MAMU N NTMLAMKU. Ee MCKonaemble OCTaHKM CBUAETENb-
CTBYIOT, YTO Y Hee Bbl/I KOrTU Ha KPbl/ibsiX U 3y6bl BO PTY.
OAaHaKo camu e CTOPOHHUKKM Teopun JJapBMHA He CMetoT
HaCcTanBaTb HA CBOEW NPABOTE, TAK KakK B TEX »Ke C/0fX, YTO
M apxeonTepuKc, bblan HallaeHbl OCTaHKU COBPEMEHHbIX
nTuy, 1 aaxke B 6onee rmyboKknx BpemeHHbIX cpe3ax.

Uckonaemoe apxeonmepukc (csieea)
PeKoHCMpyKuuAa apxeonmepukca (crnpasa)

Kpome Toro, y apxeonTepuKkca ob6blIKHOBEHHblE Nepbs
M Nanbl, NpuUcylwmne NTULam, U HET HUKAKUX NPU3HaKOB

5 EsxeroziHo (ayHa 3eMiti TepsieT HeCKOJIbKO BHJIOB JKHBBIX CyIecTB. [To naH-
HBIM BeemupHoro coroza oxpansl npupons! (Ha 2008 1), 3a mocneaane 500 met
MOJTHOCTBIO BBIMEpIo 844 Buaa ®KUBOTHBIX.
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BO3HMKHOBEHMWSA Nepa M3 Yelwyn U NpeBpaLLEHNA nanbl B
KpPbla10, KOTOPbIE AO0MXHbI NPUCYTCTBOBATb, OyAb 3TO XU-
BOTHOE NMPOMENKYTOYHbIM 3BEHOM. bonee Toro, cerogHa
M3BECTHbl MCKOMAemMble BbIMepLIMe MNTULUbI C 3ybamu U
*KMBbI€ NTULbI C KOTTAMW Ha KPbINbAX (X0auMH, Typako), €
MOMOLLbIO KOTOPbIX OHM LLENAAIOTCA 32 KOPY U BETKM Ae-
peBbeB. TaK YTo, cornacHo pakTam, apxeonTepUKC ABAS-
€TCA Wb BbIMEPLINM BUAOM NTULL.

Jonroe Bpems ydeHble CHMTANU NepexoaHon popmoi
mexay pblbamu M nepBbiIMM 3eMHOBOAHbLIMWU MCKOMNae-
MYIO pbIOy LLeflaKaHT, Tak Kak OHa nmena ocoboe aHaTo-
MUYECKoe CTPOeHME NIaBHMUKOB, MO3BOHOYHMKA M Yepen-
HOM KOpPobKKU. KakoBo e 6bls10 yauBieHne maTepuanu-
CTOB, Koraa B Bogax Komopckux octposoB U MHAoOHE3nmn
6blnM 0BHapyKeHbl ee XuBble 3K3emnasapbl! BbixoauT,
pblba LLenakaHT He U3MeHMUNACb AKOObI 32 MU/IZIMOHDI N1ET,
N KakoW Bblna HalaeHa B 3eMHbIX APEBHENLLMX OTNOXKe-
HUAX, TAKOM M OCTas1acb NO CEN AeHb, HE NPOAO/IKUB CBOE
3BO/IOUMOHHOE pa3BUTUE. A 3HAUUT, LEeNaKaHT — 3TO Npo-
CTO OAWH N3 BUAOB pPblb.
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8 Kem6puiickuii B3pbiB

Kembpunckim B3poiB

BToﬁ e KHure «lpoucxoxgeHue sngos» Y. lapsuH
nucan: « Ecsiu MHo2o4YucneHHble 8UObl, OMHOCAULU-
ecsa K 0OHOMY KAaccy, Ha4yasu ceoe cyuw,ecmeosaHue o0-
HoepeMeHHO, MO 3Mo CMmaHem cMepmesbHbIM yoapom
0711 meopuu, Komopasa npedycmampuseaem 380/110UUH0
om obujezo npedKa nymem ecmecmseHHO20 ombopa».

CoBpeMeHHble y4yeHble, AeTaNbHO UCCNenoBaB UCKO-
naemble OCTaHKMU, y6eaunncb B TOM, UYTO KUBbIE Cylle-
CTBa NOABUANCHL Ha 3emsie BHe3anHo. B Tak Ha3biIBaeMom
KEMOPUNCKOM csioe Bblin HalaeHbl OCTaHKU Tpuaobu-
TOB, r'yBOK, YepBeN, MOPCKUX 3B€3[, YIUTOK, N/1aBaloLLINX
PaKoobpa3HbIX, TONOBOHOTUX MOJIJIFOCKOB, Y1EHUCTOHO-
rMX U 4p. 34ECb e U YyTb HUXKE HALAM OAHOKNETOYHbIX
n 6akTepuun. Hanmume ke paHee Kembpusa Kakmx-nnbo
MHOTOKNETOYHbIX ABNAAETCA CMOPHbIM MOMEHTOM. TakKum
obpa3om, o4eBUAHO, YTO MHOTME BUADbI, OT/INYHbIE ApPYr
OT Apyra 1 yXKe MMeloLLLne CoBepLUEHHbIe OpraHM3Mbl, Cy-
LLLeCTBOBA/IN B O4HO M TO }Ke BpeMSA U HE MMEKOT NPeaKoB,
OT KOTOpPbIX MO 6bl NPOM30MTU. B reonornm stot ¢peHo-
MeH Ha3blBaeTcAa KembpUMNCKMM B3pbIBOM.

KcTtaTh, 3BONOLMOHUCTAM TaKKe CIOKHO OAHO3HAYHO
OTBETUTb HA BOMPOC, NOYeMy B COBPEMEHHOM Npupoae,
KaK 1 B Npupoae Kembpuiickoro nepuoga (Kotopblii 6bia
AKOb6bI 6onee 500 MUNNMOHOB NIEeT Ha3aj), CyLLecTByT
rybkm, yepsu, MOpCKMe 3Be34bl, YIUTKKU, NAaBatowme pa-
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KoobpasHble U T. A.? Noyemy OHU 33 TaKOW AJUTE/IbHbIN
nepmoa He 3BONOLMOHMPOBANM B Bbiclwine ¢popmbl? Ecam
3BOMIIOUMA — 3TO MO3UTMBHOE HeunsbexHoe ABUXKeHue
BBEPX BCEro XMBOro, TO NOYEeMy OHA He KOCHY/Nacb BCex
cyuwecTts? bblio 661 IornMyHee, ecnm 6bl B HacToAllEee Bpe-
MA Ha NJaHeTe OCTaNCA TONbKO OANH BEHEL, 3BOOLUN —
yenosek!

Moyemy o0 cux nop Ha 3emae O4HOBPEMEHHO KUBYT
amebbl, HaceKomble, pPblibbl, 3eMHOBOAHbIE, PENTUAUN,
MneKonutatowme, o6e3bsAHbl U Ntoan? Bo3mMorXKHO, No Tol
e NMpuYnHe, No KOTOPOM 40 CUX MNOpP CYLLECTBYeT pblba
LEeNaKaHT: OHA »XMNa AABHbIM-AABHO, NPOAO/IKAET XKNUTb
n cenyac. Ecnm gaxke nonbiTaTbCA NOBEPUTHL B 3BONOLMIO,
TO NPUAETCA OTBETUTb HA BOMPOC: OCTAHOBM/IACb /1M Ha
CEerofAHAWHNM AeHb 3BONOUMA UM HeT? O4HAKOo Npu OT-
BETe Ha 3TOT BONPOC BO3HUKAIOT ApYyrue BOMpPOChbl, KOTO-
pble ocTatoTcA 6e3 oTseTa.

Ecnm npeanonoXutb, YTO BCE XKMBble CO34aHMA OT NPo-
CTbIX 40 CNOXHbIX 40 CUX NOP HAXOAATCA B NpoLiecce 3BO-
NIOUMK, TO TYT e nNpuaeTtca ob6bACHUTb, NoYemy cpeau
HMUX OTCYTCTBYIOT *MBble nepexoaHble ¢dopmbl. Ecnm xe
npeacTaBuUTb, YTO 3BOJIIOLMA 3aKOHYMNACL U CyLLEeCTBa,
[OCTUTIME COBEPLUEHCTBA, AaBHbIM-JABHO OCTaHOBMU-
ICb B CBOEM Pa3BUTUU, a OCTaNbHble UcTpebneHbl no-
CpPeACTBOM eCcTecTBEHHOro oTbopa, To OCTaHeTCcA Heo6b-
ACHUMbIM (aKT, NoYemMy He CyLLecTByeT B AOCTAaTOYHOM
KO/INYeCcTBE MEPTBbIX MPOMEXKYTOYHbIX 3BEHbEB 3BOJIIO-
uMn. A BeAb OCTaHKM NepexoaHbiX Oopm A0MKHbI UCUMC-
NATLCA TPUNIMOHAMM U JaXKe CEKCTUNNIMOHaMU, Byayum
HaKan/MBaeMbl B 3€MHbIX Hegpax AKOObl MUANMUOHbI NIET.
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I:|_| Obe3bsiHbl — He NpesKyM YenoBeka

0b6e3bsiHbI -
He Npe KM Ye/10BEKa

aBanTe NPOAO/IKUM PacCyKaeHUe 0 nepexogHbIx

dbopmax, HO Tenepb NOFOBOPUM O NpeaKax Yeno-
BEKa. YAUBUTENbHO, HO CErOAHA MHOTUE N0AMU YBEPEHDI,
YTO HAyKa pacnosiaraeT A4OCTaTOMHbIMW Ma/IeOHTONOTNYe-
CKMMU OAHHbIMMW, [,0Ka3bIBAKOLWMMMU NPOUCXOXKAEHME Ye-
NnoBeKa oT 06e3bsAHbl. O4HAKO A0 CUX NOP MHEHWE CreLu-
a/INCTOB MO 3TOMY BOMPOCY Aa/IeKO He 04HO3HaYHO!

Y. JapBuH Hagesnca, uYto «npu 6osee 0emasibHOM U3-
y4YeHUU OCMAaHKo8 repexodHsle ¢opmobl bydym obs3a-
mesnbHO HalideHb!». DBONOLMNOHUCTbI, MOBEPMB B NPOPU-
LATeNbCKMIN Aap UX yYUTeNA, YCUNEHHO UCCNeaytoT OCTaH-
KM BO BCEX YACTAX CBETA, NbITAaACb B KaXKA0M HalAeHHOM
KOCTU yBUAETb NOATBEPXKAEHME ero Teopun. Ho peanb-
HbIX 6eCCNOpPHbIX A0KA3aTENbCTB KaK He BblNo, TaK U HeT.

CHayana nepexoaHbiMn ¢opmammn oT 06e3bAHbI K Ye-
JIOBEKY CYUTANMN HeaHOEepTa/bLLEeB U KPOMAHbOHLEB, Of4-
HAKO CerofHA B Pas/IMYHbIX MCTOYHWUKAX MOXKHO BCTpe-
TUTb COMHEHMA NO 3ToOMy NoBoAy. ECTb MHeHMe, YTO 3TO
Oblnn pacbl No4eN C HEKOTOPbIMU OCOBEHHOCTAMMW CTPO-
eHuA Yyepena u ckeneta. U cerogHa nogm numetot ¢usmo-
Nornyeckme ocobeHHOCTU, MPUCYLLNE UX pace. 3aMeTum,
YTO CKeJiIeTbl COBPEMEHHbIX pac Atoaen b6blin obHapyrKe-
Hbl B TEX € BPEMEHHbIX Cpe3ax, YTO M OCTaHKWN HeaHaep-
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Ta/bLEB U KPOMaHbOHUEB. Npn 3TOM y NoCcneaHUX, Kak U
Yy HEKOTOPbIX APYrnx ApeBHUX ntogen, o6bem mosra bbin
3HauuTenbHO 6osblle, Yem Yy PaACNPOCTPAHEHHbIX HblHE
yenoseyeckux pac. N aaHHble GaKTbl HUKaK He YKIaablBa-
tOTCA B BO3MOMKHOCTb BEPTMKA/IbHOM 3BOIIOLIMM YENOBEKA
OT HeaHAepPTaNbLUEB U KPOMAHbOHLEB.

Bce ocTanbHble HaxoaKM AKOObI NpeaKoB N0AeN Npes-
CTaBNeHbl eAMHUYHbIMK 3K3emnaspamu, Hambonee wms-
BECTHbIE U3 KOTOPbIX Mbl MEPEYNCTUM HUKE.
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I:|_| MutekaHTpon

[TutekanTpon
(Pithecanthropus erectus)

oA, BAWAHMEM CTaBLeW MonyaspHoOM Teopuu

Y. OJapBvHa monoaon y4yeHblh IxKeH [iobya oT-
npasuaca Ha BOCTOK. B 1891 r. Ha ocTpoBe fiBa OH Hawen
yacTb o6e3bAHONOA06HOro Yepena M Henodaneky — ye-
NloBeYeckyto begpeHHyo KoCcTb. M3 aToro oH caenan Bbi-
BOZ,, UTO HaKOHeL, OBHapyKeH NPAMOXOAALLMNI NPOMENKY-
TOYHbIN BUA, MeXKAy 06e3bAHON U YE/TOBEKOM.

Hay4yHoe coobLecTBO yXXe AaBHO X¥AaN0 NMOATBEPIK-
aeHus Teopun Y. [apsuHa, noatomy Haxoaky d. [iobya
MHOFMe OXOTHO MPUHANKU 3a NepexogHyr dopmy. ITO
CYLLEeCTBO MOAY4YUIO Ha3BaHMe [MUTEKAHTPOMYC 3PeKTYC.
OAaHaKO Nno3¥e BbIACHU/IOCb, YTO TaM }Ke uccnesoBaTtenb
Halen u ABa Yepena gPeBHUX NHOLEN, N3BECTHbIX Cerog-
HA Kak Yepena 13 Bagykaka. Cka)Xm oH 06 3Tom paHee, Ha
yepen AKoObl MPOMENKYTOYHOro 3BEHA HUKTO He obpaTtun
6bl BHUMAHUA, BEAb PALOM B TOM e BPeMeHHOM cpe-
3e Haxogunncb Yepena nogein. Mosxe, nepes cMepTbio
3. Awobya npusHasncs, 4to [NMUTeKaHTPonyc 3peKTyc bbin
Anwb yepenom b6onbworo rmbboHa. N Takaa danbcudun-
Kauma bblna He e AUHCTBEHHOMN.
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[TMATAQYHCKIM YenoBeK
(Eoanthropus)

OTCVTCTBVIe ¢$aKTOB, CTPaCTHaA Bepa B 3BONOLUIO
N KenaHue AoKasaTb 3Ty Teoputo Ntobbim cho-
cobom npuBeNN HEKOTOPbIX YYEHbIX AarKe K NoaTacoBKe
AaHHbIX. Hanpumep, K HanaeHHomy B 1912 r. B MNuntaa-
yHe, 6113 JloHOOHa, ApeBHEMY YeN0oBEYEeCKOMY Yyepeny
Yapnbzom [oycoHom 6blna nNpunoxKeHa ssKobbl HalaeH-
Has HenoJaneKky 4YentocTb, cCxo¥as c obesbaHbeW. Tak
MUP yBUAEN 30aHTpona (OT rpey. eos — yTpeHHAs 3apa 1
anthropos — 4enoBeK), UK, Kak ero euie HasBaanu, NUIT-
[AYHCKOro YyenoBeKa.

Haxoaka cTana AoAroXAaHHOW ceHcauuei, Bedb OHa
noaTeepraana Tteoputo asonwoumu. B TedeHue 40 net
3TOT Yepen CYUTANICA MPOMEXYTOUYHbIM 3BEHOM MeXAay
06e3bAHON U YENOBEKOM, NOKa COTPYAHUKM BpUTaHCKOro
my3en B 1953 r. He 3ameTuAuM noadenky. Yepen aencreu-
TeNnbHO b6blN OTHOCUTENBHO ApeBHUM (BpemeH CpegHese-
KOBbf), HO YeNCTb — COBPEMEHHOMN, NpUHaa/exKaBLlel
OpPaHryTaHry, NoAKpaleHHOM cneumasbHbiIM COCTaBOM
noAa uBeT yepena. EctectBeHHO, 0 pa3obnavyeHun noa-
AeNKN cpeacTBa MaccoBoM MHPOpMaLUK TaK He Tpybunn,
KaK M3HayanbHO 06 3TOM HaxoakKe.

o 70




8 Yenosek Hebpacka

Yenosek Hebpacka
(Hesperopithecus haroldcookii)

1922 r. 3HaMeHWUTbIM yyeHblt feHpu OcbopH coob-

LW MUPY, YTO HAKOHELL-TO HANAEHO NPOMEXKYTOY-
HOe 3BEHO MeXay 06e3bAHOM U YenoBeKoM. TaKoM BbIBOZ,
6bIN cAeNaH UMEHUTbIM UCCeaoBaTeNleM Ha OCHOBaHUU
HanageHHoro B wTtate Hebpacka, CLUA, KopeHHoro 3y6a,
MMeIoLEero xapakTepHble YyepTbl, obwme gna ob6esbAHbI
n yenoseka. Obnagatenb aToro 3yba 6biA HasBaH Yeno-
Bekom Hebpacka. Bnocneacrtsmm no ogHomy 3yby Obin
KaKMM-TO 06pa3om pPeKOHCTPYyMpOBaH Uenbii Bua obe-
3bAHO/IIOAEN, KOTOPbIX CTanM U306parkaTb B KHUrax 1 no-
NYNAPHbIX XXypPHanax.

CpepnctBa maccoBon MHPOpMauUMKM Bewanm O 4Yeno-
Beke Hebpacka B TeyeHMe NATU NeT. A 3aKOHYMNACb 3Ta
uctopua B 1927 r. nocne rpaHAMO3HOrO ONPOBEPKEHUA
MHUMOTO OTKPbITUA. [ocne npoBeaeHUA AOMNOAHUTENb-
HbIX MCCNeAoBaHUM OKA3anoCb, YTO HaMAEHHbIN 3yb He
npuHagnexan Hm obesbsiHe, HM YeNI0BEKY, a BbIMepLiemy
BMAyY KabaHa.
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CuHanTpon
(Homo erectus)

1923-1927 rr. B Knutae B newepax 6biam HangeHbl
OCTaHKM CYLLECTB, KOTOPbIX HAa3BaAN «4e/I0BEK Me-
KMHCKUN» — CUHAHTPONM; NO3}Ke OHW NOJIyYnIM Has3BaHue
Homo erectus. Bce 14 ¢parmeHTOB Yepenos 6bl/In CUb-
HO noBpeXAeHbl, ogHaKo Obl0 MOHATHO, YTO pasmep
mo3ra nx obnagatenei 6bin1 nogobeH obesbsiHbeMy, a He
yenose4vyeckomy. K ogHomy 13 yepenos bblna npucras/ie-
Ha HalaeHHas HenoAaneky 4YenoBeYecKasa YentocTb. Tak
MUP yBUAEN YenoBeKa npamoxogauero — Hennn.
OaHaKo Tam e 6blInM HalaeHbl MHOTOYUC/IEHHbIE Ye-
NloOBEYECKME OCTaHKU, KOCTU XKUBOTHDIX, o4ar ¢ 7-MeTpo-
BbIM CNOEM 30/1bl, OPYANA TPYAA U OXOTbl, HEKOTOpPbIE U3
KOTOPbIX A0 CMX Nop NpumeHaArTca ntogbmu. CoegnHus
Bce ¢aKTbl BOEAMHO, MOXKHO caenaTb eAUHCTBEHHbIN
JIOTUYHbIM BbIBO/: 34€eCb Obla CTOAHKa NtoAel, rae OHU
KUK, €I MACO XUBOTHbLIX, B TOM Yucae usnbieHHoe
6nopo — o6e3bAHbM MO3rM, MMEHHO MO3TOMY BCE HaM-
AeHHble Yepena CMHaHTpona pPa3buTbl Ha KYCKU.
Mpodeccop Bpennb n3 PpaHLy3CKOro UHCTUTYTA Nase-
OaHTPOMONOrMUK, CNeymanbHO e3aMBLINMIA HA MEeCTo pac-
KOMOK, yKasan mccnegoBaTenam Ha AaHHble ¢aKtbl. Ho
€ro 3ameyaHunA ocTasincb bes JoNKHOIro BHUMaHUA, Bedb
KonaTenAm 3annaTuanm 3a NOWUCK A0Ka3aTeNnbCTB TeOpUn
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8 CuHaHTpon

3BO/IIOLMN, @ HE MECT CTOAHKU ApPEeBHUX Ntogeit. HemHo-
ro no3Ke BCA KONNEKUMA KOCTel caydyalHbiM obpasom
nponana. OgHaKo HaxoAKa yKe NoayyYmaa Ha3BaHUe «Cu-
HaHTpon» — Homo erectus, N NO3TOMy HaBCeraa BOLWWA
B Hay4Hyl nuTepaTtypy. Boobuue, 3ameyeHo: KaK TONbKO
nobon Teopun AatoT NAaTUHCKOE Ha3BaHMeE, OHA B Na-
3ax fogein cpasy npuobpeTtaeT cTaTyc HaydHoro ¢akTa,
HEeCMOTPA Ha TO YTO 3a4acCTyl 3TO /SINLb HeAOKa3aHHaA
rmnoTesa.
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ABCTpanonuTek
(Australopitec)

1959 r. B AdpuKe Hawnm @PparmeHTbl uepe-

noB, YenwcTen, OoTaeNbHble KOCTU U 3y6bl
BbiMeplwKMX  06e3bssHONOAOOHbIX  CyWEecTB,  KOTO-
pblX HasBa/M  aBCTpasonuTekamu, 4YTo B nepe-
Boge o06o03HayaeT «ilokHasa obesbaHa» (austral -
IOXKHbIN, pitek — 06e3bsiHa). OQMH Nydlle Apyrux coxpa-
HUBLLUMNCA CKeneT B3POC/ION KEeHCKOMW ocobu m3BecTeH
noa MmeHem Jltocu. Bblno pelleHo, YTo aBCcTpasonuTek
MOMKET ABNATbCA NPeAKOM YesioBeKa, TaK Kak, cyaa no
KOCTAM Ta3a, 3TO CyLLECTBO MO0 ObITb NPAMOXOAALLUM.
OnHaKo BCe OCTanbHble NapameTpbl Tena BMOJIHE COOT-
BETCTBOBa/IM 0b6e3baHbUM: pocT Jltocu — 105 cm, macca
Tena — 27 Kr, ManeHbKUN MO3r, Nae4yeBan KOCTb NpPUCMNO-
cobneHa K nasaHuio no gepesbsm. MoaTomy yxKe Torga
6b110 O4EBUAHO, YTO HAa OCHOBAHUM MMEKLLIUXCA AaHHbIX
Henb3A caenaTb BblBOA: BbIMEPLUUNA NN 3TO BUA, YesoBe-
Koobpa3sHOM 06e3bsHbl MW TaK AONT0 pa3blCKMBaemMas
nepexogHana ¢popma. Tem 6onee UYTO XOXKAEHME HA ABYX
HOrax y HeKoTopbIx BUA0B 06e3bsAH (TMB6OH, OpaHryTaHr)
HabnoaaeTca N cerogHA.

B 1972 r. monogon uccneposaTtens Puyapg /Inku B
CNOAX 3eM/IM, 3aNeraloWmx HUXKe TeX, B KOTopbIX 6blaun
HalAeHbl OCTaHKW aBCTpasonuTeKa, Hawen obbIKHOBEH-
HbI Ye/sIoBEeYECKMI Yepen N YesnioBedyeckme begpeHHble
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8 ABcTpanonurek

KOCTU. Mony4yaeTca, YeNOBEK KU paHblUe NepexoaHblX
dopm?! HayyHoe coobuiecTBO NbITasioCh 3aKpPbITb [N1a3a
Ha 3Ty HAaxo4Ky, HO MONIOAOM YYeHbI caenan OTKpbiToe
3anaBneHue: «Uau mel 8blbpaceisaem smom yepen, uau
Mbl 8blbpacsieaem 8ce HaWU Meopuu, Kacaroujuecs paH-
Hezo Yyenoseka!»

Ascmpanonumek Jlrocu
Myszeli ecmecmeeHHoU ucmopuu, lMapuxc

B 1973 r. Ha cumno3nyme 3o00a0rM4yeckoro obulecTsa B
JloHpoHe yyeHble C. LykepmaH u Y. OKcHapa npeacrasu-
M foKnag, obHapoaoBaB AaHHbIe WUPOKUX buometpu-
YEeCKMX UccaefoBaHUM, OOKasblBaloWMe, YTO aBCTpano-
NUTEK He Obla CyLLECTBOM YenoBeKonoaobHbim. OgHako
NPUHATLINA paHee M yCTpaMBaloOLWMN MHOMMX aBTOPUTET-
HbIX y4YeHbIX A4AaPBUHCKMI NOAX0A OKa3ascA CUbHEE HO-
BbIX HAaY4HbIX JaHHDbIX.
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DanbCUOUUMPOBaHHbIE
DUCYHKY

MHorme, HaBepHOe, CNPOCAT: «A KaK e MHoXe-
CTBO KPACOYHbIX KAPTUHOK U AarKe AOKYMEH-
TaNbHbIX GUIBMOB, KOTOPblE HAarNAAHO NOKa3bIBAOT HAM
NPUMUTUBHbBIX NOAEM, TONIbKO YTO CNE3LINX C AePEBLEB?»
Ha camom pene nepes Hamu Anwb nnoabl GaHTa3nKM xy-
OOXHUKOB. 3aaymanTechb, Kak MOXKHO NO KpblLWKe Yepena
onpeaennTb rycToTy PacTUTENIbHOCTU Ha Nnue, TONLWMUHY
weun uan popmy Hoca, ywein? Ho Korga XyaoxHUK npu-
MEPHO 3HaEeT, YTO XO4eT MONY4YUTb, 3TO COBCEM Apyroe
Aeno. Tak KycoK yepena, KOTopbl BNOAHE MOT NpUHaA-
nexatb 0b6bIKHOBEHHOM 06e3bAHe, NpeBpaLLaeTca B INLLO
C YesioBe4YeCcKMMM YepTamu. To eCTb CerogHa B KHUrax, Ha
3KpaHax TeNeBn3opoBs, B My3efAxX Mbl BUOMM He YTO UHOe,
KaK Nao4bl BOOOparKeHUA XyA0KHUKOB.

MepBbiM NOMbITKY M306pa3nTb NpeaKa YenoBeKa npes-
NPWHAN U3BECTHBIN YY4EHbIN-eCTeCTBOUCTbITaTeNb PHCT [ek-
Kenb. Mocne onybnaunkosaHua Y. [JapsBvHOM CBOeN Teopuu
[ekkenb, byayun He TONbKO 300/10rOM, HO U XOPOLLIMM XYA0K-
HWUKOM, HapMCOBa/ CEMbIO NONyNtOAeN-NoNyobe3baAH.

370 n3obpaxeHme b6bI1O caenaHo um B 1874 r., Kor-
[ apxeonorva He pacnosiarana ewe HU egUHOM KOCTbIo,
KOTOPYIO MOXHO 6bln10 O6bl XOTb KaK-TO CBA3aTb C Npea-
Kamu ntogen. Noatomy Nekkenb pyKoBOACTBOBA/ICA NNLb
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I:|_| danbcndnumpoBaHHblie pUCYHKM

CBOMMU YMO3PUTENbHBIMM
npeacTaB/leHNAMMU: KaK
MOT/1M Bbl, MO €ro MHEHUIO,
BbIrNAOETb €lLe He roBo-
pAawme npeglecTtBeHHU-
Kn ntoaen. IpHCT leKkkenb
TaKXe HapucoBan «3BONIO-
LMOHHOE ApeBO», Kyaa no-
MEeCTUN mexay obesbaHon
M 4e/I0BEKOM HeKoe cylle-
CTBO, OCTAHKM KOTOpPOroO,
Kak Oblnn yBepeHbl 3BO-
JNIIOLUMNOHUCTbI, CKOPO byayT
HaWaeHbl.

Ewe oaHum nnogom tBopYecTsa J. lekKkens 6bi10 rpa-
duryeckoe mn3obparkeHne npuaymaHHoro mm «buoreHe-
TUYECKOoro 3aKoHa». 1o MHEeHUIO YyYEHOro, YeioBe4YeCcKuin
3apoJpblll B TeYeHMne pPasBUTUA B yTpobe maTepu Nnpoxo-
AWNT BCe 3Tanbl, KOTOPbIe 04N NPeoaosieBanm, WwWaraa no
3BOJIIOLMOHHOM NecTHULE, BKIOYaa M 3Tamn, Korga Haluwu
npeakn 6oinn pbibamun. 30010r-XyA0KHUK YMESI0 Hapuco-
Ba/l CPaBHUTENbHYO TabnLYy, KOTOPas BCEM «SIBCTBEHHO»
[0Ka3ana, 4YTo 3BONOUUA AENCTBUTE/IbHO CYLLLECTBOBA/IA.

Ewe BO Bpema XuU3HM I. [eKKena MmHorme yyeHole oT-
HOCMAUCbL K ero n3obpasntenbHOMY TBOPYECTBY CKENTU-
YeCKM, YKasblBaa Ha oyeBUaHY nogaenky. B 1907 r. cam
nccnenoBaTenb BbIHYKAEH 6bl1 NMPU3HATb, YTO HEMHOTO
npeysennymn gaHHble, NO4FOHAA UX NOA4 CBOIO rMnoTesy,
3a 4TO OblN1 NPUBNEYEH K OTBETCTBEHHOCTM YHUBEPCUTET-
CKMM y4YeHbIM coBeToM ropoga MeHbl.
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BuozeHemuyeckuli 3aKOH
lekKkens. [MooddernkKa,
«00Ka3bl8aroW,aA»
Hecywecmesyroujee
cxo0cmeo 3apoodsiweli
pbibbI, AWepuybl,
Yepenaxu, Kypuuywl, ¢
BUHbU, KOPOBWI,

KPOAUKQA U YenoseKka

Bo BTOpoOI Nos0BMHE XX B. KOMMETEHTHbIE YYEHbIE CAE-
Nanun 0AHO3HAYHOE 3aK/toYeHne, YTo «brMoreHeTUM4ecKui
3aKOH» [eKKena He MMeeT HUKAKUX Hay4YHbIX OCHOBAHWIA.
dmbpuronor goktop Mankn PuyapacoH ¢ rpynnoi koaner
cpoTtorpadpumpoBan passutue 3apoabiwein 39 pasHbIX BU-
[,0B KMBbIX CYLLECTB, NOC/e Yero 3aAaBun o [ekkene: «3mo
00UH U3 XyOWwux c/ay4yaes HAy4YHo20 MoWweHHU4Yecmsa.
LLlokupyem, Ko20a y3Haews, Ymo 4YesnoseK, cHumarowul-
CA 8e/1UKUM yYeHbIM, 3aHUMA/ICA CO3HAMENbHbIM Y b-
HU4Yecmeom».

HecmoTpsa Ha AoKasaHHble ¢aKTbl danbCcnpmKauum,
aBTopbl y4ebHMKOB He cnewaT ybpaTb CO CTpaHuUL, CBO-
X U30aHUN 3apoabiin [eKKens, BNpoyem, Kak 1 MHOrmne
n3obparkeHna NpeaKoB Noaer, NOHUMaA, YTO UX NPOCTO
HeYyem 3aMeHUTb.

¢ Wurepsbio s sxypHana «Taiimey, Jlonyon, 11 aBrycra 1997 .
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3aK/0YeHwe K pasgeny

3aK/Ilo4YeHne K 3TOMY pasaeny CToOUT OTMETUTb, YTO

OHK yenoseka 6onee cxoxka c¢ AHK wwumnaHse,
a He OpaHryTaHra, XoTa NAen C opaHryTaHramm obbeau-
HAT 28 MopdONOrMYecKnX NPU3HAKOB, a C LWMMMAH3e —
nwb 2. BepTMKanbHOM 3BOMIOLMEN 3TO HMKAK He obbAc-
HUTb. HENocTMXXMMO 1 TO, NoYemy Aarke B Npobupke HEBO3-
MOJKHO CKpPecTuTb 06€e3bsaHY M YenoBeKa. 3aTo, ecin 0Co3-
HaTb HEBO3MOXHOCTb 40 KOHLA MNOHATb MUKpomup OHK un
BCHO CNOMKHOCTb reHeTUKU... I npusHaTb TBOpeHMe 3a Teop-
LOM... TO MOXKHO Npeanonoutb, 4to Cosgatenb «cobmpan»
Pa3HbIX XXMBOTHbIX U3 «3aroToBOK» - 610KkoB [HK, nosoan
3aTem A0 mnaeana CBoM TBOPEHUA €AMHUYHBIMU FTEHaMM,
BCTaB/AA UX Mmexay 6i1okamu. MosTomy ¢ nepBoro B3rnsaa
Mbl BUAMM NAPAJOKCA/IbHDBIE BELLM: KaXKyLLAACA CXOXKECTb B
reHomMme ecTb TaM, e ee Bpoae He A0/IKHO ObITb, U PaCXOXK-
JeHue, Tam, rae cxoacTBO OXMaaemo.

Hapetocb, oporoit YntaTenb, Bbl NOHAMN, YTO CErogHA B
PYKaX Y4€HbIX MMEIOTCA UCKOMaeMble, KOTOPbIE TONIbKO Npu
OYeHb DONbLIOM XeNaHUM MOXHO Ha3BaTb MPOMENKYTOY-
HbIM 3BEHOM MeXay 06e3bAHOMN N YenoBekom. KoHeuHo,
OHM MANONPUrOAHbI ANA APryMEeHTUPOBAHHOINO A0Kasa-
TENbCTBA, TaK KaK HallQeHHble OCTaHKKU ¢ 60/1bLLION BEPOSAT-
HOCTbIO MOTYT MPUHaANEKATb BbIMEPLLMM BMAAM 0be3bsH.
To *Ke KacaeTcs MCKoMaeMbIX OCTaHKOB APYrnX KMBbIX Cy-
wects. Cpean Ux OrpoOMHOr0 MHOXECTBA TOJIbKO HECKO/TbKO
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MCKOMaeMbIX MOXKHO paccMaTpmBaTb Kak nepexoaHblie dpop-
Mbl MeXAay M3BECTHbIMU cerogHa poaamu ¢ayHbl Halen
naaHetbl. Mpu aTom 6eccnopHO 1 To, YTO OHM BMOJIHE MO-
ryT 6bITb MPOCTO BbIMEPLUMMU BUAAMU KMUBOTHbIX, HEKOrAA
UBLUMX Ha 3emne. K coxaneHuto, ans noaei, Bepalmx B
3BO/IOLUMIO, HECKO/IbKUX «CMOPHbIX» CKE/IeTOB A0CTaTOYHO,
yTO6bI NOBEpPUTL [apBUHY K ero nociegosatenam. Hanom-
HWUM, YTO ecnun Bbl UMeNa MecTo AUTeNbHAs 3BOMOLMA U3
amebbl B NpUMaTa, a 3aTeM B Ye/IOBEKA Pa3yMHOro, TO n/a-
HeTa A0/1XKHa 6bITb NPOCTO ycesHa COOTBETCTBYHOLWMMM A0-
Ka3aTe/NbCTBaMM — KOCTAMMU NepexoaHbix GOpm, HO 3TOro He
HabnogaeTca.

MHorue yBepeHbl, YTO TEOPUA 3BO/IOUMM NOATBEPKAA-
eTcsi 6ONbLMHCTBOM HayYHbIX AUCLMNIMH. W noaToMy Aaxke
ecin y 6MoN0roB M NasIeOHTONOMOB (YYEHbIX, UCCenyOLWMX
NCKOMaeMble OCTaHKW }KMBOTHbIX U PAaCTEHWUIA) HET B Ha/n-
YK NepexoaHbIX GOPM 1 A0Ka3aTeNbCTB CaMO3apPOoXKAEHUSA
¥KM3HM, TO OCTALOTCA A0BOAbI YHEHbIX APYrMX OTpac/iel ecre-
CTBO3HaHMA, KOTOPble NOAKPENAAIOT BEPY MaTEPUAINUCTOB B
CNy4YyarHoe 3apOXKAEHME KU3HU Ha 3eM1e U NOoC/eayoLLytO
aBo/itoumto. OgHAKO apryMmeHTam 3BOJTOLMOHUCTOB U3 pas-
NNYHBIX chep HaykM NPOTUBOMOCTABAAIOTCA Cepbe3Hble
KOHTPaPryMeHTbl yYeHbIX KPeauuoHMUCTOB U3 3TUX »Ke 06-
Nlacten ectecTBo3HaHMA. To eCTb, KaK Mbl yXe roBopuUau BO
BCTYN/IEHUM, UMEIOT MECTO Hay4YHbI€ CropbI.

MaTtepuannctTmyeckan Moaeb C/Iy4anHOro 3apoXKaeHus
YKM3HU U JanbHEHNLWero ee CaMoyCOBEPLUEHCTBOBAHUA He
COOTBETCTBYET [arKe OCHOBaM ecTecTBO3HaHuA. Tak, B co-
OTBETCTBUWN C MEpPBbIM 3aKOHOM TepMOoAMHaMWUKMK, Ntobas
CUCTEMA HE MOMXKET CyLLLeCTBOBaTb 6€3 MCTOYHUKA BHYTPEH-
HEN UKW BHELLHEeM 3HeprMm, YTo He nNpeanonaraeT BHe3an-
HOe nonAB/eHWe HUOTKyAa BceneHHoM ¢ 3anacom sHeprum
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B 3Be34ax ee rasnaktmk. CornacHo BTOPOMY 3aKOHY TEPMO-
AVNHAMMKM, CO BPEMEHEM BCe pacnafaeTca U paspyLuaeTcs,
HET HMYEro BEYHOro, BCE M3MEHSETCA, U XaoC yBeaNYmBa-
etca. OgHako ceroaHs BceneHHas npebbiBaeT B CTPOrom
nopsAaKe, YTo CNOKHO OB6BACHUTb MaTepuasIMCTUYECKUMU
TEOPUAMM, NOCTPOEHHbLIMWU Ha CaydYarHocTsaX. bubnma no-
ACHAET HaM CyLUecTBylolmMe B KocMmoce rapMoHUIO U 3aKo-
HOMepHbIe npouecchl: «A co3dan 3emaro... Mou pyKu pac-
npocmepsu Hebeca, u 8ceMy 80UHCMBY UX 0as 3aKOH f».
Mbl BUOUM WCMNOJIHEHUE 3TUX HEMNPEJSIOXKHbIX 3aKOHOB.
Co3aaHHbIM NOPAAOK cyLecTsyeT, npy 3Tom ConHue 1 3Bes-
Abl MeA/IEHHO OCTbIBAOT, OPOUTLI NIAHET U UX CMYTHUKOB
N3MEHAITCA, CaMW NMNaHEeTbl 3aMeANAI0T BpallleHMe U T. 4.
Bce 3TK npouecchl IOrMYHbI U OXKuaaemsbl. Tak M Ha 3emne
KYCOK »Kene3HoW pyabl Co BpemeHeM ByaeT nsbeneH prKoi,
Nnoka He npeBpaTuUTcA B nNpax. N, KoHeYyHo, 6e3 NPUNoXKEH-
HbIX pa3yma 1 3Hepruu aTa pyaa HUKOraa He nNpespaTUTCA B
penbcbl 1 noe3a. Jlloboit opraHM3am NOCTENEHHO YMUPAET,
Kak[0e XMMUYecKoe coegMHeHMe CO BpemeHem pacnaga-
eTCA Ha cocTaBAAloLMe ero 6onee NPocTble BelecTsa.
dBosoUMA XKe npegnonaraer obpatHoe: CO BpeMeHeEM
Cny4YaiiHO obpasytoTca Bce 6onee CNoXKHble ynopsaaoyeH-
Hble CTPYKTYPbl. Ha NpoTAXeHUn MUAIMOHOB NeT aMUHO-
KMC/IOTbl XaOTUYHO COEAMHAIOTCA B MPOTEMHbI, KOTOpbIE
COBMECTHO C APYrMMM HEOPraHMYECKMMW BELLLeCTBaMn CO-
eOQVHAIOTCA B CIOMKHENLLME }KUBble CAaMOBOCNPOU3BOAALLN-
eca KneTku. Te BNOCNeACTBUN pa3pacTatoTca B NpocTeniume
MHOTOKNETOYHbIE OpPraHM3Mbl, 3aTEM — B CJ/IOXHble opra-
HU3MbI C B3aMMOAENCTBYIOLLIMMW OPraHaMK: B HACEKOMbIX,
Mmeays, pblb, NoTom — B 3mel, Alepul, cobak, 06e3sbsiH U
HaKOHeL, — B BEHeL, 3BO/IIOLUUM — Ye/I0BEKa. 34eCb MOMXKHO

7 bubnus, Berxuii 3aset, kuura npopoka Vcaiiu, 45:12.
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NPMBECTU aHaNOMIO: MOJIEKY/IbI Kesesa npeobpasytoTca B
[AEeTann YacoB., a Te caMu no cebe coegnHSAIOTCA B C/IOXKHbIN
MEXaHM3M U 3aBOAATCA.

Mepen Tem Kak NepenTn K creaylollen teme, AaBaunte
ele pa3 BCMOMHMM BOMPOCHI, HA KOTOPbIE MaTEPMAINCTAM
C/IO}KHO HalTU OTBETbI, Tem 6onee NoaKpen/ieHHbIe A0Ka-
3aTenbcTBaMun. Kak HeopraHuM4Yeckne XMmMMYecKue Belle-
CTBa COEAMHUANCH B CIOXKHENLWMe 6enku, pubocombl, JHK,
PHK? Kakum o06pa3om 3TOT HEXKMBOM MaTepuan coeauHui-
CA B XMBYIO KNeTKy? Kak o6pa3oBanncb pasainyHble, OTIK-
yatowmecs gpyr ot Apyra KNeTKM, Kak OHM pa3pacTanmch B
OpraHbl C y4eTOM Pa3HbIX CBOMCTB U PYHKLUM NoCieaHnx?
Kaknm o06pasom C/ioXKHble opraHbl COeaAUHANNCH B TeNo,
06pasya mexay coboii B3ammocBa3n? Kak Ha cTaaum pocra
rapMOHUYHO YBENMYMBAKOTCA OTAE/bHbIE OpPraHbl U opra-
HM3M B LLenom? Kak mor cam no cebe 3anyCcTUTbCs KMU3HEH-
HbIM LKA B KNETKE, a 3aTemM — B opraHuame? Kak cyuiectsa
MOT/IN ¥KUTb U Pa3MHOKATbCA, KOTAa MX OpraHbl, BKAOYAA
pPenpoayKTUBHbIE, HAXOAMU/INCb TONbKO B pasBUTUM? Kak
3anucanacb MHbopmauma B Buae nporpammol B AHK? Kak
MO/ CNYYaMHO CO34aTbCA MEXaHM3Mbl AN1A NPOYTEHUA U
BbINOAHEHMA 3TON MHPOPMaUMn? Nodemy HayKa 40 CUX Nop
He MOXET NOBTOPUTb OMbIT CAMO33aPOXKAEHMA HKMU3HN U 06-
pa30BaHUA CyLEecTBa HOBOMO poaac?..

B Bnbnum 3anmcaHbl odeHb myapble cioBa. bor npea-
naraet Ham yBuaeTb Ero yepes cosgaHHble MUm TBOpeHuUA:
«4Ymo moxcHo 3Hame o boee, A8HO 0718 HUX, MOMOMY YMO
Boz asun um. 6o Hesuoumoe Ez2o, seyHasa cuna E2o u bo-
yecmeo, om CO030aHUA MuUpa 4Yepe3 paccmampusaHue
meopeHuli 8UOUMbI».?

8 bubnus, Hoselii 3aBer, ITocnanue kK Pumsinam, 1:19, 20.
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Bospact
Co/HeYHOM CUCTEMD!

BaTON\ pa3aene Mbl pacCMOTPUM A0BOAbI 3BOAIO-
LMOHUCTOB M UMX OMNMOHEHTOB KpPeauuoHUCTOB
OTHOCUTENbHO BO3pacTa 3eman. Kak M3BECTHO, marte-
PUANNCTbl UCUMUCNAIOT BO3PACT HALWIEN MAAHETbI, Kak MU
B uenom CosiHeYHOM cuctembl, Muanmnapgamm net. Pac-
npocTpaHeHHoOM sBnsetca uynodpa 4,5 munnuapga ner.
A KpeauWnoHUCTbl He yBepeHbl B NOYTEHHOM BO3pacTe
3emnun, Beab Ana TBopeHus bory He Hy»KeH bbbl orpom-
HbI Nepuoa BpemMeHW. Pag, KpeayMoHUCTOB yoeXkaeHbl,
yTo bLUbAUNA He owmnbaeTca, U cornacHoO NpPUBeAEHHON B
Hel XpoHonoruun, 3emne n ConHuy nNpubAN3UTENbHO 6
Tbicay net. Mexay 6 000 net n 4 500 000 000 net pasHu-
Lua orpomHasn. [laBaiTe Tenepb PacCMOTPMUM apryMeHTbl
o6eunx aTux CTOPOH.
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Teopu
b0/1bLIOr0 B3PbIBA

ylwiecTsyeT TeopuA, 4to BceneHHas pacwmpsercs.

CornacHO maTepuanmcTM4eckum BO33peHUuAMm, Bce-
NeHHan obpasoBanacb MMAAMApAbl NET Ha3as B pesy/ibraTte
60nbLoro B3pbiBa. OAHAKO y TEOPMM B3PbIBA €CTb ABHbIE He-
pocTaTkn. CornacHo 3aKoHY COXpPaHeHUA YI/IOBON MHEpPLUU
(coxpaHeHua yrnoBoro MOMeHTa), Nnocie B3pbiBa BCE €ro
YaCTM OONXKHbI BPALLLATLCA B O4HY CTOPOHY. OaHaKo MAyToH,
YpaH 1 BeHepa BpaLatoTCA B Pa3HbIX HAaNpasBAeHMAX; 3TO 40-
Ka3blBaeT, YTO B3pblBa He bbl10. Kpome Toro, y HentyHa, Ca-
TypHa 1 KOnuTtepa ecTb HECKOBbKO JIyH, KOTOPbIe BPALLAKOTCA
no opbutam BOKpPYr CBOMX N/IAHET B Pa3Hble CTOPOHbI.

Mo MHeHMIO maTepuanunucTos, pasmep BceneHHol go
B3pbiBa Obl/1 6/IM30K K HY/II0 — OHa Oblnla Cc)KaTa B TOUKY.
ITO COCTOAHME MPUHATO HAa3blBaTb KOCMOJIOTMYECKOM CUH-
rynApHOCTbIO («porkaeHnem» BceneHHom). /llogam cnoxk-
HO NMOHATb, KaK U3 TOYKM MOrNa 0H6pa3oBaTbCA OFPOMHAs
BceneHHanA. OTKyga NoABUIOCH A0CTAaTOYHOE KO/IMYECTBO
maTepumn? Kak BO3HMKANA sHeprua gna B3pbiBa? losTo-
MY B Cpeae y4YeHbIX UCXOAHYH0 CUTYaLUIo, 40 B3pbiBa, He
paccmaTpuBatoT C NPUMEHEHMEM U3BECTHbIX GU3NYECKUX
MeTOA0B. Y4deHble-maTepuaaunucTbl NPU3HAKOT, YTO eCcTb
pAg BOMPOCOB, Ha KOTOpble Teopmst 60nbLLOTO B3pbIBa OT-
BETUTb MOKA HE MOJKeT, B NepByl0 ovepeab 3TO KacaeTcA
Ha4ya/IbHOro 3Tana.
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MeTeopHas nbinb

a 3emnto exkerogHo nNafakoT AEeCATKU TbiCAY TOHH

METEOPHOM MbI/IN. 3TN MAaNOCEHbKMNE YaCTUYKN N3
Kocmoca coaep:aT B cebe 6onee 2% Hukena. Ecnm no-
CYNTATb KONNYECTBO HUKENA B OKeaHe, Kyaa OH nonagaer
HenocpeacTBEHHO M3 aTMocdepbl U Kyaa ero NpuMHoOCAT
pPeKn, CMbIBas C MOBEPXHOCTU NOYBbI, TO Mbl YBUAMM, YTO
HMKenAa Tam Mmano. B 3emHoM Kope Takxe obHapy»KeHa
OrpomMHasa «HegocCTaya» AAHHOrO 3J/IeMeHTa, KOTOpPOoro
32 MUAIMAPAbLI NeT JO/IKHO Obl10 HAKONUTLCA ropasao
6onblle nmeroweroca cerogHa. YyeHble-KpeauuoHUCTbI
YTBEPXKAAIOT, YTO, UCXOAA U3 KONNYECTBA HUKENA B No4Be
M OKeaHe, Hallen NaaHeTe HECKO/IbKO TbICAY, @ HE MUANU-
apAaos ner.

CerogHA cpeau y4yeHblX MMEKTCA pasHornacua oT-
HOCUTENbHO TOrO, CKO/IbKO METEOPHOM MblAM nonagaet
Ha 3emnto. OgHAKO fJarke ecnn B3ATb CPeaHIo LUg-
py 13 npegnaraemblix uccnegosatenamm — 30 TbIC. TOHH
B rod, TO Npu ee HaNoOXeHuU Ha nepuopg 4,5 mnpa net
NONYYUTCA, YTO Ha Halwy NJAHETy A0NAXKHO 6blno npune-
TeTb OrPOMHOE KO/IMYECTBO MEeTEOPHOM MNblin. 3HaA 0b-
Wyt naowaab nosepxHoctn 3emaum (510 072 000 km?,
T. €. 5x10%* M?), MOXXHO BbICUMTATb Maccy MbiK, KOTOPas
nonagaet Ha 1 m?. Bo3bmem nepuog 1 maH net: 30x108 Kr
x10°% (1 mnH net) / 5x10* (nnowaab 3emam B m?) = 0,06 Kr
nbinv Ha 1 m2. Tenepb paccunTtaem 371o AN 4,5 mapa nert:
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0,06x4,5x10°= 270 Kr Ha 1 m°. [NOHATHO, YTO TaKoe OrpPoMm-
HOEe KONMYEeCTBO KOCMMUYECKOW MblIN AOMKHO OblNo rae-
TO ocecTb. Ho Ha 3emne TaKnX OTI0XKEHUM He CyLecTByerT.

Ewe 6onee nHtepecHa cutyauma c JiyHon. B otanume
OT 3eMNM Ha Hel HeT NOYBEHHOro CN0A W OKeaHoB, rae
TEOPETUYECKM MOINa «3aTepATbCca» NblAb M3 Kocmoca.
Celtyac TonwmMHa MeTeopHOM Nbinn Ha JlyHe Bcero 2-3 cm,
XOTA ee JO/IKHO bbITb ropasfo 6onblue, Kak 1 Ha 3emne, —
270 Kr Ha 1 m2.

TaKKe CTpaHHbIM NpeacTaBaAeTCcA To, YTO Ha 3emne um
NlyHe HeT 6onblioro Konmyectsa meteoputos. CerogHa
OHM UMEIOTCA MOYUTU B KaXKA0M My3ee U NPOoA0/IKaloT na-
[3aTb Ha Hawy naaHeTy. A CKONbKO UX A0NXKHO Bblno npu-
netetb Ha 3emato 3a 4,5 mapg net? HaBepHsKa, o4eHb
MHOrO0. Bbl1o 6bl NOrMYHBIM, ecan Bbl NtoAM cerogHA No-
CTOAHHO HAaXo0A4MAM UX, NepeKanbiBana NosAa U oropoabl. Ho
TaKMe HaxXOAKWU KpamHe peaKu.

Bce 310 roBopuT 0 MO1I0AOM BO3pacTe 3eman U J1yHbl.
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KomeTbl

KOMETbI —3TO LOBO/IbHO MasieHbKME aCTPOHOMMUYECKNE
Tena, 4O HECKONIbKMX KUTOMETPOB B AnameTpe. Mcxo-
0A 13 Teopun 60/1bLIONO B3PbIBa, X BO3PACT AO/IMKEH COBNA-
Aatb ¢ Bo3pactom CoO/IHEYHOM CUCTEMbI, KOTOPbIM, NO MHe-
HWIO MATEPUANICTOB, HAMOMHUM, cocTaBnaeT 4,5 mapa, ner.

KomeTbl cOCTOAT M30 NbAa, ra3oB M KPYNUHOK Pas/iny-
HbIX MeTaN108B; BpaLwatoTca BOKpYr COMHLA NO BbITAHYTbIM
opbutam. Mpoxoaa Bosne ConHua, 3TM KOCMUYECKMe Tena,
HarpeBancb, TEPAIOT YacTb CBOEM MACCbl, KOTOpas, OTO-
pBaBLIMCL OT AApa, obpasyeT wneiid, HasbIBaeMblii XBO-
cTom. EcTecTBEHHO, 13-3a TaKMX NOTEPb KOMETa CO Bpeme-
Hem ncyesaeT — ncnapaetca. [1o MHEHUIO YYEHbIX, KOMeTe
C Ma/sibiIM NeprUoaOM BPALLLEHUA AN1A UCYHE3HOBEHMA A0CTa-
TOYHO HECKO/IbKO TbicAY neT. Ho noyemy-to B ConHeuHowm
CUCTEME CYLLLEeCTBYET MHOXECTBO KOMET, U NnogasnsatoLiee
nx GONbLIMHCTBO HMKYAA HE NPOMano, YTo NoATBEPKAAEeT
MononoM Bo3pacT Hawen CONHEYHOM CUCTEMDI.

YT06bl KaK-TO 06BACHUTL 3TOT QaKT, Y4EHble-MaTeEPU-
aNNCTbl NPEeANONOKUAU, YTO CYLLLECTBYeT HeKaAa 061acTb,
KOTOpas «cnpATanacb» rae-1o Ha okpanHe CONHEYHOM cu-
CTeMbl U NEPUOAUNYECKM BbICTAaBAAET Ham Ha 0b603peHune
HOBble KOMeTbl. DTOM BOoobparkaemoi Yyactu BceneHHow
Ja)ke ganu HasBaHue — obnako OopTta. U cenvac mare-
PUANUCTbI C BEPOI BrNAAbIBatOTCA B HE6O, HageACb HANTH
TaM «poauTensa» BCeX KOMET.
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PaanoyrnepoaHbI MeTo4

BHaCTOﬂUJ,ee Bpema AnAa onpeaeneHusa so3pacra ap-
Xe0N0rMyeckmMx Haxo40K NPUMEHAIOTCA HECKO/IbKO
MeTOo40B, CaMblM AOCTOBEPHbIM M3 KOTOPbIX CYMTaeTcA
paguoyrnepogHbin. OgHaKo Aarke 3TOT CaMbl HALEXK-
HbI MeToZ UMeeT OrpOMHble norpewHocTn. brarogaps
aHaNM3y MNOAYYEHHbIX OAHHbIX Yy4YEeHble OCO3HaNWu, 4TO
CKOPOCTb PagMOaKTUBHOIO pacnajga He ABNAeTcA Heus-
MEHHOM, KaK 3TO CYMTANIOCb paHee, NMOCKO/IbKY noasep-
*KEHA BAMAHUIO MHOTMX CTOPOHHUX PaKTOPOB. ITO 3Ha-
YWMT, YTO «aTOMHbIe Yacbl» cbMBaOTCA B 3aBUCMMOCTU OT
BHELLUHMX YCJOBUMNA.

BoT nnwb HekoTOpble NPUMEpPbl AAaTUPOBOK «KTOYHEN-
wero» meTtoga. JatnposaHue no yrnepoay-14 (**C) no-
Ka3a/10: TO/IbKO YTO youTbin TionieHb ymep 1 300 net Ha-
3a4,; CKOp/syna *MBbIX YIUTOK umena sospact 27 000 ner;
BO3PACT PaKOBUHbI XXMBOro monatocka — 2 300 net u 1. n.
B newepe BenbT (MpaH) HMKenexKaluin cnon AaTMpoBaH
Bo3pacTom npumepHo 6 000 net, a Bblwenexawmm — 8
500. To ecTb nony4aetcs obpaTHas nNocsenoBaTes/IbHOCTb
CNnoes, 4YTO, ecTecTBEHHO, HEeBO3MOXHO. N nopobHbIxX
NPUMEPOB MHOMECTBO.

Yem e 06BACHUTL TaKylo BEJIMYUHY MOrPeLHOCTH
CamMoro TO4YHOro metoga? [leno B TOM, YTO AaHHbIN aHa-
I3 NPOU3BOAUTCA NyTem onpeaeneHuns B obpasue cooT-
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HOLEHWNS PaANOaKTUBHOIO yrnepoaa-14 co cTabuibHbIM
yrnepogom. CuymTaeTca, YTO C MOMEHTa NpeKpalleHus
YKU3HEOEeATeNbHOCTU OPraHMYEcKoro martepuana, «Ho-
BbIA» yrnepoa-14 B Hero He NocTynaeT, a MMeLWMNCca —
nocTeneHHOo pacnagaeTcs ¢ NOCTOSHHOM CKOPOCTbIO, B TO
BpemMs Kak CTabuibHbIM yrnepos, ecTecTBEHHO, OCTaeTca
HenaMeHHbIM. O4HAKO NPW pPasHbIX YCAOBUAX YINepoa,
N3 BHellHel cpeapbl (OT BCEro pAaaoM Haxo4ALLerocs, Yto
COLEPKUT Yrnepos: BY/IKAHUYECKUX ABNEHUN, AeUCTBUA
OrHA M AaKe BbICOKOM TemnepaTypbl, U3 NOYBbI 3a/sera-
HUA UAN U3 aTMmochepbl) MOXKET NPOHUKATb B Uccieaye-
Mbl1 obpaseL,. U Torga KapTuHa KapAnHaabHO meHsAeTcs!

MpuHyun paduoyanepodHo20 memoda 0aMupPO8aAHUA
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I:|_| PaaunoyrnepoaHbli METOZ

Kpome Toro, HUKTO TOYHO HE MOXKET 3HaTb, KaK M3MEHSA/-
cA ypoBeHb yrepoaa-14 s atmocdepe B TeHEHME PasINYHbIX
nepuogos. Ho yyeHble onpeaeneHHo 3HatoT, YTO OH MeHS-
cA, Npuyem 3HaumTenbHo. [eHAponormyeckme uccnenoBa-
HUA (aHanM3 Koneu, AepeBbeB) MOKa3bIBAlOT, YTO YPOBEHb
yrnepoaa-14 B 3emHoM atmocdepe 3a nocneaHme 4 - 5 tbicay
NET CUNbHO MEHS/ICA (TaKoW BO3PacT No Ko/ibLAM MMEIOT ca-
Mble ApeBHUE AepPeBbA; TOUHbIM BO3PACT NOCYMTATb HE BO3-
MOXKHO, T.K. r0Z0Bbl€ KO/ibLLa CO BpEMEHEM MPOCTO C/INBAKOT-
Cs, @ B pAge C/Nydyaes 3a OAMH rog MoXKeT 06pa3oBbIBaTLCA
HECKOJIbKO rogu4HbIX Kosnew). Ho 4To 66110 paHbLue — HUKTO
He 3HaeT, 3To 0bnacTb Aorafok. bonee Toro, Henb3s GbITb
YBEPEHHbIM, YTO Yyrnepoa-14 B KonbLax ApeBHUX AepeBbeB
COOTBETCTBYET yrnepoay-14 atmocdepbl TOro BpEMEHM, KOr-
[a HapacTaso Konbuo. Beab Ha NpoTAXKEHMN NocaeayoLwmx
NeT 3Ta YacTb Aepesa b6blna B NPAMOM KOHTaKTe C coceaHuU-
MM CNOSAMU CTBOAA, C NUTATENIbHbIMM BELLECTBAMM, CONHEY-
HbIM CBETOM, BO34YXOM U APYTMMU BHELWHMMK haKTOpamy,
KOTOpble He MOI/IN He NMOBAUATb Ha CoAepPXKaHUe yrepoaa.

Takum obpasom, pagmoyrnepofHOMYy aHaAn3y MOMKHO
[OBEPATb C OFPOMHOM HaTAXKKOM U MPUMEHATb €ro TO/IbKO B
KaQyecTBe OAHOro M3 NOATBEPKAAIOLWMX GAaKTOPOB BO3pacTa
HaXo4KM, HO HEe KaK OCHOBHOM 1 onpeaenatoLLmii.

B Tpyaax KpUTUKOB paguoyr/iepoaHOro MetToga MOXKHO
BCTPETUTb TaKyto UUTaTy: «Lllecmb ysaxcaemobix nabopamo-
puli sbinonHunu 18 aHanu308 803pacma opesecuHsl us LLlesn-
gopda e epaghcmee Yewup. OuyeHKu sapbupyrom om 26 000
00 60 000 nem, pazbpoc cocmassndem 34 000 nem».° TaKkxKe
MHOT1e AaTbl, NoSy4YeHHbIe C MOMOLLbIO PaanoyrnepoaHoro
[ATUPOBaHUA, He COBMAAAOT C XPOHO/IOTMEN, YCTAaHOBNEH-

 Xoukok I'. Cinensr 6oros. M., 2006.
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HOMN UCTOPUKAMM M apXxeosioraMmm Ha OCHOBAHUM AOKYMEH-
TOB M apTedaKTOoB.

Paccy)kpasa o pagmoyrnepogHoOM MEeToAe AaTUPOBAHUA,
HeNb3a He 06paTUTb BHUMAHME eLle Ha HECKO/IbKO MOMEH-
TOB. 3asB/IeHME O 3HAUYUTE/NIbHOM BO3pacTe APEBHUX HAXO-
[LOK, CAeNaHHOe HAa OCHOBAHMW M3MEPEHUA B HUX Koanye-
cTBa yrnepoaa-14, MoXHo 06bsACHUTb C NOMOLLbIO Brnbaunu.
[eno B Tom, YTO A0 NOTONA, KOTOPbIN, MO BUBNENCKMM pac-
yeTam, npomsolien npmbansuTesnbHo 4,5 Tbic. 1eT Ha3aa, co-
AeprkaHue yrnepoaa-14 B atmocdepe 3emnn gonKHoO bbino
ObITb MMHUMaNbHbIM. CornacHo CesieHHomy lMncaHuio, Ao
NnoTona Hag, Hallel NNaHeToM ogHUM 13 cnoes atmocdepbl
ObI/1 3aLUUTHBIM Kynon 13 Boapl®. BoaAaHOM aKpaH 3awuuan
3eMnto OT PagnoaKTUBHOIO yrepoaa-14 u speaHbIX KOCMU-
YECKMX M3/Iy4eHMn. MoaTomy, KaK TOro U CNeaoBano OXKU-
[aTb, B AOMNOTOMNHbIX 0b6pasuax coaeprkaHue yrnepoaa-14
WUCKNKOUYMUTENIbHO Maio, YTO BOCMPUHUMAETCA YYEHbIMU-Ma-
TepnanancTamm Kak cneacrTeme ero pacnaga, B CBA3U C Yem
OHU rOBOPAT O 3HAUUTE/IbHbIX BPEMEHHbIX CPOKaX.

Kpome TOro, yrnepogHbiii MeTOA AaTUPOBKK OarKe Teope-
TMYECKM He paccyMTaH Ha onpegenieHne Bo3pacTa, NpeBbl-
watotero 50 000 net. O6 3TOM OTKPbITO 3aAB/AIOT CaMU yye-
Hble. Mo3ToMy MaTepunannCTbl HUKAK HEe MOTyT OOBSACHUTD,
no4yemy B KAMEHHOM YI/ie, HepTU N aIMa3aX TaKKe UMeeTcA
yrnepoa-14. Beab cornacHo Hay4HbiM OaHHbIM, yriepoa-14
MMeeT KOPOTKMI Nepuog nonypacnaaa (5 730 net) u npocto
He MOXKET CyLLecTBoBaTb B 06pasuax, AaTUPYEMbIX COTHAMM
TbICAY /IET, HE FOBOPA Y¥KEe O MHOTMX MUAJIMOHaX U Tem bonee
munnunapgax net. OgHako yrnepoa-14 nmeetca Bo BCex naa-
CTax, YTO NOATBEPKAAET MON0A0M BO3PACT 3eMn.

10 Bu6nus, Berxuit 3aBer, kuura Beitue, 1:7, 8.
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I:|_| PaavounsoTonHoe gaTupoBaHne

PagnomnsoTonHoe
AaTUPOBaHMe

BOTHOLLIeHMM pPagMon30TONHOrO AaTUPOBAHUA Cy-
LLLecTBYeT He MeHbLue npobsem. CyTb A@aHHOIO Me-
ToAa B TOM, YTO B NOpoAe CPaBHMBAETCA YMC/IO aTOMOB
pPagMoaKTUBHOrNO pacnajalolWerocs 3/1eMeHTa C YMCIoM
aTOMOB CTabWNbHOIO 3/1eMeHTa, BOSHUKLLEro B pe3y/ibTa-
Te ero pacnaga. B ocHOBHOM MPUMEHAOTCA MeToabl, OC-
HOBaAHHbIE Ha peaKkuuax: ypaH-> CBUHEL,; Ka/Jinii >aprok;
pyonamnin > cTpoHUUN.

PaaVoaKTUBHbINM pacnag MOMKHO CPaBHUTb C NECOYHbI-
MM Yyacamn. OgHaKo y 3TOr0 MeToAa eCTb Cepbe3Hble He-
AOCTaTKN: Mbl HE MOXKeM ObITb YBEPEHbI B MOCTOAHCTBE
CKOPOCTU pacnaga, TaKk Kak HabnogeHns BeINCb MeHbLUe
100 neT, a yyeHble oNepupytoT BO3PaCcTOM B MUAIMAPAbI
JIET; HEM3BECTHO M3HAYa/IbHOE KOIMYECTBO UCC/ielyeMbIX
BewecTsB B 06pasLe; He yunTbIBAOTCA BHELWHME GaKTopbI,
KOTOpble MOIN M3MEHUTb COOTHOLUEHME MCCAedyeMblX
XUMUYECKUX IN1EMEHTOB U MOBMATb HAa CKOPOCTb peak-
LMW, Bce aTU NPUYMHbI, KaK MOPO3Hb, TaK U B COBOKYMHO-
CTW, MOTYT KapAMHaNbHO U3MEHSATb pe3y/ibTaTbl PacyeToB.

Bblno BbIACHEHO, YTO MeToA, PaAMOM30TOMHOro AaTu-
POBaHMA MOKET MPUBOAUTL K OUIMBOYHBbIM pe3ynbTaTam
B COTHM TbicAY pa3! [eoNorn-kpeaumnmoHMUCTbl OT4aNAN Ha UC-
cnepoBaHMe 06pasubl, BO3pacT KOTOPbIX Obla 4ONOAJNHHO
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n3BecTteH. B pesynbtate nccnenosBaHuA Nopoabl ByAKaHU-
YecKoro u3BepXeHus, npousoweawero 8 1800 r. (To ecTb
yyTb bonee ABYXCOT /NieT Ha3ad) Ha [aBaMCKUX OCTPOBaXx,
OWMBOYHO AaTUPOBA/IM BO3PACTOM OT 22 MJIH A0 2 MAPA,
net. Bo3pact naBoBoro kynona BysnkaHa CeHT XeneH (ropa
CeaTton Enenbl, CLLA), u3BeprKeHmne KoToporo nNpomsoLLio
8 1980 r., onpegennnmn Kak 0,34—2,8 MNH NeT, a 3aCTbiB-
LMe naBoBble NOTOKM By/nKaHa Hraypyxoe (Hosas 3enaH-
ana), sbibpolweHHble B 1954 1., OTOABUHY/IN MO BPEMEH-
HOI WKane Hasapg Ha 0,8-3,5 maH ner.

Kak mbl BUgmMm, y pagmoyrnepogHoro n pagnomnsoTtorn-
HOro MeToZoB ecTb NpobsiemMmbl C Hay4HOM 0B6OCHOBAHHO-
CTbto rpaHuL, pa3bera pe3ynbTaToB AAaTUPOBAHUA, @ TaKKe
3HAYMTENbHbIE MOrPELWHOCTN B MPAKTUYECKUX pe3y/bTa-
Tax. HaBepHoe, No03TOMY Y MaTepManmncToB reonoros, ap-
Xe0/I0r0B U MaNe0HTON0roB PAacNpPoOCTPaHEHa cneayroL,an
NPaKTUKA B OTHOLEHUN PAaAUOMETPUYECKMX AATUPOBOK:
JaHHble, NoATBepKAalLWMe M3Naraemyto Teoputo, ny-
ONMKYHOTCA B OCHOBHOM TEKCTe CTaTbW, HE MOJIHOCTbIO
npoTmeopevalime — B NpUMeYaHMAX, NOAHOCTbIO NPOTKU-
BOpeyalne — He nybamkyrotcal
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I:|_| MarHuTHoe nosae 3emau ociabesaer

MarHuTHoe none
3emau ocnabesaert

CornaCHo HabnoaeHUAM, B TeYEHUE NOCNEAHUX MNO-
JIyTOpa COTEH NET HaNpPs*KeHHOCTb MarHUTHOMO NoAs
3emnn cHmKaeTca. C Tex Nop Kak HeMeuKui yueHbii Kapn
Ppuagpux Maycc B 1845 r. Hayan BeCcTn 3T HabatoaeHUA, OHa
CHM3mnacb Ha 10%. PasymHo nonaratb, YTO U paHblUe Ha-
NPAEHOCTb YMEHbLUANACb, XOTA, BOSMOXHO, C MeHbLUel
CKOpoCTblo. TO eCTb HECKO/IbKO AECATKOB TbICAY JIET Ha3ag
MarHMTHOE noae MnaaHeTbl AO/MKHO 6blno 6biTb ropasao
cuNbHee, 4To caenano 6bl HEBO3MOXKHOM KU3Hb Ha 3emne.
A 3HauuT, Halwa NaaHeTa OTHOCUTE/IbHO MON0Aa.

Cpean matepmanmctoB ecTb Teopus, YTo ocnabneHue
CBA3aHO C MeaIeHHOM cmeHoM noatocoB: KOXKHbIM nontoc
nepeasBuraetca Ha mecto CeBepHoro, U HaobopoT. Pag
nccnepoBaTenein CYUMTAtoT, YTO MarHUTHasi NepenositCcoB-
Ka He HOBa 415 HalleW NNaHeTbl U npoucxoanT 6es3 onpe-
AeNneHHON NepnognyHocTu. Mo MHEeHU0 HEKOTOPbIX, MNO-
cnenHAa nHeepcma npomsowna 780 Tbic. neT Hasaa. Oa-
HaKO BCe PaBHO He COBCEM MOHATHO, KaK CyLLEeCTBOBAAMU
*KMBble OpraHn3mbl Ha 3em/ie B TO Bpemsa, Korga Hanps-
YKEHHOCTb MarHUTHOIO MOAS NPU MHBEPCUK (nepexosae oT
«+» K «—» ) 6bl1a 62M3Ka K HyN0? A Beab Takon nepuos,
DOMKEH 6blN ANNTLCA HECKOABbKO CTONETUMN, @ BO3MOXHO,
M TbICAYENETUN.
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MazHumocgepa
obecneyusaem 3a-
wumy, 6e3 komopodli
YU3Hb Ha 3emse bbiaa
661 HE803MOMCHA

MarHuTHoe none 3almLLaeT Hac OT CMepTe/IbHOM con-
HEeYHOW paamaumm, CONHEYHOro BETPa, M AaxKe ero Kpa-
TKOBPEMEHHOEe ocnabneHne MoKeT CTaTb rybuTenbHbIM
ONs BCero ¥uBoro Ha 3emne. MoaTomy MHOrne uccnepo-
BaTe/IN-MaTEPUANIUCTbl HE MOHMMALOT, KaK B TO BpemsA He
NPeKpaTMUIachb }KM3Hb HA Hallel nnaHeTe, U C TPEBOroOM
CMOTpPAT B byayliee, oxkunaan rmobanbHol KaTacTpodbl.
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I:|_| PacctosHue ot 3emaun 40 JlyHsl

PaccTosHue
0T 3em/u 40 JIyHbl

yHa  meanen-
HO yaanaeTca

OoT 3eMnAn — He meHee

4 cm B roa. 3HauuT,

paHblwe oOHa ©6bina

6nanxe. Kak n3BecTHoO,

JlyHa ABnaetca npwu-

YMHOW NPUANBOB M OT-

nmeoB. MUAANOHDBI neT

Ha3ag, BCe KUTE/N Ha-

Wwer naaHeTbl Nornéam

OblOTYACTbIXNPUINBOB

W OT/IMBOB, BeAb BOAA NOKpPbIBana 6bl BCIO 3eM/I0 He pexKe

1 pa3aBaeHb. Kak ke Npn 3TOM CMOT/IM BbIXKUTb HAa3eMHble

}KUBOTHbIE?
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HebonbLoe
COAEPXaHHe reans

3BECTHO, YTO B MpoLecce pacnaga ypaHa obpasy-

IOTCA CBUHELL U FreqINiA, KOTOPbIN BbIXOAUT B aTMOC-
depy. Kak Hanbonee nerkuii ras, reainin HakanAMBaeTca B
BEPXHUX cnoax aTmocdepsbl. 3a MUAInapabl NeT OH A0N-
¥eH 6bl1 HAKOMUTLCA B OFTPOMHOM KO/IMYECTBE — B COTHMU
TbiCAY pa3 bosblle, Yem cerogHa. ITo NoATBEPIKAAET, UTO
BO3PacCT Halwel NiaHeTbl UCUYMCAAETCA TbICAYAMK, A He
MUNNIMOHAMU NIET.

o 98




8 JlepaHble koNbLa

JleasiHble KOAbLA

erogHA MOXHO yC/bilWwaTb O AaTUPOBKE BO3pacTa
3eMnun ¢ nomoLblo NegaHblx Konew,. CYmTatoT, 4To

B FPEH/IaHACKOM /IeJAHOM LUMTE KaXKAabli rog N1eTOM AKO-

6bl 06pasyeTcs TEMHOE KObLO (TaaHMe CHera), a 3Mmo —

cBeTnoe (HapocT nbaa). Og4HaKo NpousoLwealmnii Bo Bpe-

Mma BTopoit MnpoBoIt BOWMHbI Cay4vai ONpoBEPrHYA 3TY Mn-

notesy. CamoneTbl COBEPLUNIN BbIHYKAEHHYIO NOCAAKY B

lpeHnanaun. Koraa yepes 48 net Tyaa 6bia1a HanpasaeHa

aKkcneamums, 4Tobbl U3BATb AOKYMEHTbI, CAMONETbl OKa-

3a/1ucb norpebeHbl noa 60nbWMM cnoem nbaa — 75 m, 1o

€CTb HapoCT cocTaBua okosio 1,67 m 3a 1 roa. Ytobbl ao-

6paTbca A0 MalwmnH, 6blna NpobypeHa CKBaXKMHa, U Toraa

Ob6HapyXnnun, 4To nNeasiHble KO/bLA He SBAAKTCA roAo-

BbIMM, KaK y ge-

peBbeB. BblACHU-

IOCb, YTO TeMHble

KO/ibLL@ NeaHUKOB

obpasytoTca He

JIeToM, a B nepuos,

oTTenenu, Koto-

pas MoXeT npo-

NCXOAUTb OECATKM

pas 3a rog,
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Bospact
KOPana0BOro puda

CaMbu‘/'l 6onbwon Kopaniosbin pud — bonblion 6a-
pbepHbIN pnd — pacnonoxkeH B Kopanaosom mope
Ha ceBepo-BOCTOMHOM Nobeperxbe AscTpanuu. OH Npu-
B/IeK K cebe BHMMaHMeE Nocne YacTUYHOro paspylleHus
BO BpemA BTopoit MMpoBon BOMHbI. Kak U3BECTHO, Kopaii-
nosble pndbl GOPMUPYIOTCA HKUBbIMU MOPCKUMU KONO-
HMaNbHbIMM 6€CNO3BOHOYHBIMM NMOAUMNAMMU, UMEIOLMMU
M3BECTKOBbIN cKenet. MosTtomy nocae paspyweHusa pud
NPOAOKUA CBOM POCT. Ero «paHbl» Ha4anm 3apacTaTb, a
TeMMN POoCTa CTaNIN PeryiapHO OTCNEeXKMBATb. 3HAA pasmep
pnda M CKOPOCTb POCTa, KPeauMOHUCTbI CMOTIN onpeae-
/IUTb €ro NoAHbIN Bo3pacT — 4,5-5 Tbic. neT. Y4yeHble-ma-
Tepuanuctoel  oue-
HMBAKOT  BO3pacT
puda B 8 TbIC. NET.
Ob6e naTMPOBKU He-
nanekun ot bubnen-
CKOW XpPOHONOrUN,
HO NJIOXO BMWUCbI-
BAlOTCA B TeEOpUIO
MUNANAPAHOTO
BO3pacTa NJaHEeTbI.
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E}j Paanorano nonoxus

PaZnorano nonoHums

Pap,morano — 3TO BUAMMbIE cneapbl (B BUAE Konel),
KOTOpble OCTaBAAIOT B MWHepane usayyaemble
anbda-vyacTuupbl NpU pacnage Kakoro-nmbo pagmMoakTus-
HOro anemeHTa. leonorn 6bIIN OYEHb YAMBNEHDbI, KOrAa
paccMmoTpenn CTPYKTypy rpaHUTa B MWUKpoOcKon. B atom
TBEPAOM MaTepuane oHU 0bHapyXKMAM pagmorano nosno-
HMA-218.

MonoHnii-218 (*'¥Po) — npoaykt, obpasylowmiica B
XoAe pacnaga ypaHa, — UMeeT O4eHb Masbli nepuog no-
nypacnaga — scero 3 MmuH. Mccneposatenu Hawau ero B
OFPOMHbIX KO/IMYECTBAX B rPAHUTE HA BCEX KOHTUHEHTAX.
YyeHble-maTepmnanucTbl 40 CUX NOP HE MOHMMAIOT, KAKMM
06pasom B KPUCTANIMYECKON peLLeTKe FPaHMUTA MO
NoABUTbLCA cnedbl NoAOHMA. COrnacHO 3BOJIIOLMOHHOM
Teopumn, 3emna oop-
MMPOBaANachb MUN-
JINOHbI NEeT, N TPaHUT
3aTBepAeBan  O4YeHb
meaneHHo. OpHako
paguorano He Morau
3aduKcupoBatbcA B
pacnnaBneHHOM Xua-
KOW macce, OHU BUA-
Hbl TO/IbKO B TBEPAbIX
nopogax.

Paduoeasno
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Hacb II. Kakos Bospact 3eman?

MpeactaBbTe cebe cTakaH BOAbl, B KOTOPbI Bpocuan
WnNy4yto Tabnetky. HeCKONbKO MUHYT Mbl Byaem BUAETb
ny3blpbKKU. HO cnycTa HeKoTopoe Bpemsa bypHasa peakums
npekpatutca. Ecam ke Bo Bpemsa bypaeHuna soay bbicTpo
3aMOpPO3UTb, TO B 3TOM KYCKe JibAa HAaBCEeraa OCTaHyTCA
ny3blpbKK. NoagobHOe NpoNCxoauT U € paguorano.

3Ha4uUT, BO3MOXHbI TO/IbKO ABa BapuaHTa. [lono-
HUI-218 KaKMM-TO 0b6pasom Monan B y»Ke TBepAbln Unu
3aTBepAEBalOWMI TPaHNT, HENOCPEACTBEHHO Mepes, ero
KpUcTannmsaumen, n yepes HECKOSIbKO MUHYT pacnasncsa
M ncyes, oCcTaBmB Nnocne ceba pagmnorano. 34ecb ectb ewe
OAMH HI0aHC. B rpaHUTE HEe OCTaNoCb HUKAKUX APYruX cne-
[OB ypaHa, XOoTA COBpeMeHHasa maTepmanmncTmyecKkan Ha-
YKa yTBEpP)KAaeT, YTO NoNoHNI-218 morKeT bbITb 0bpaso-
BaH TONbKO U3 ypaHa.

Ob6bacHeHMe 3TUX NapaAoKCOB TOJIbKO O0AHO: cBOb6OA-
Hble (To ecTb cpa3sy BHe ypaHa) YacTulbl No/I0HNA-218 no-
nanuv B rPaHUT NPU ero MrHoBEHHOM 06pa3oBaHUM U TYT
)Ke pacnasmncb, octaBmB nocse ceba paawnorano. Moato-
MY KpeauWOHMUCTbl Ha3blBAlOT pagMorano oTnedyaTkamu
nanbues bora.
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8 3po3us noussl

Ip031s NOYBbI

M HOrMe MCCNenoBaTeNIN CYUTAIOT, YTO ecnn Obl
BO3pAcCT Hawel NNaHeTbl COCTaBAAN HECKO/b-
KO MUANMAPA0B NET, TO €€ NOBEPXHOCTb AaBHbIM-43ABHO
cpaBHAnacb bbl C ypoBHEM MoOpA, BeAb 3eMNA CMbIBaeTCA
OOXKOAMU B OKeaH. Mpouecc pa3pyweHna noyBbl BeTpa-
MW, BOAON N APYTMMU NPUPOAHbIMU GaKTOPaMM Ha3biBa-
eTcA 3po3uneit. Ho mbl A0 cMX NOp BUAUM ropbl, XONMbI U
COMKW. 3HAYUT, 3p03MNA NMPOUCXOLAUT AOCTATOYHO Henpo-
DOMKNTENbHOE BPEMSA.

Xopouwo coxpaHusLuMecs beperoBblie AUHUU TOXKE YKa-
3blBAlOT HA CPABHUTE/IbHO HeZaBHee pasaeneHne ogHoro
60/1bLLOr0 KOHTUHEHTA/IbHOrO MaccMBa Ha MaTepuKu. Mo-
cmoTpuTe Ha dopmy HOXKHOM AMepukn n AppuKmn, nx Bce
ele MOXHO «CoeanHUTb» (0COBEeHHO € yyeTom Wwenbda),
KaK Npu CKAagbiBaHUM Na3nos. Ho ecnim NpuHATL TEOPULOD
MaTepPUaNNCTOB, TO 338 COTHM MUIIMOHOB JIET CO BPpEMEHM
packona (npeanonoxutenbHo 200—750 mMAH neT Has3aa)
3po3unA gaBHO bbl pa3mblsia 6eperosble TMHUMN.

CerogHs cKopocTb 6eperoBoii 3po3nmn okeaHos (cnon-
3aHue, obBanMBaHMeE, CMbIBaHME) B PA3HbIX MeCcTax pas-
JINMHA — OT HECKOJIbKUX OEeCATKOB CAaHTUMETPOB A0 He-
CKOJIbKMX OEeCATKOB MeTpoB B roa. Ho gaxke ee camble
HU3KWE NOKA3aTeNn He BNUCbIBAOTCA B MHOTOMMWIMOH-
HbI BO3pacT KOHTUHeHTOB. Hanpumep, 10 cm x 1 000 000
net = 100 Km. To ecTb 3a 200 MAH NeT AO0NXKHO Bblo UC-
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ye3HyTb No 20 000 KM cyln C KaxXAoW CTOPOHbI. Ecam
NPMMEHUTb 3TOT pacyeT, TO COBPeMeHHas KapTa mMupa
ABHO A0/1IXKHA BbIMNAAETb MHAYe: OCTPOBA U NOAYOCTPOBA
3@ COTHM MUANIMOHOB /IET Yy}Ke nponaau bbl nog Tonwemn
OKEeaHCKOM BOAbl U MATEpPUKKM noTepAann 6bl 6onbluyto
YyacTb cBoen cywn. OTMeTUm, YTO MHOrMe CTpaHbl BK/a-
AblBaloT 6osblIMe AeHbIW Ha YKpenJeHne ceoux bepero-
BbIX IMHUNA.

Ewe oguH ¢dakT. oAU CMbIBAIOT C NOYBblI B OKeaH
conn. CerogHA CONEHOCTb OKEAHCKOM BOAbl COCTaBnAeT
Bcero 3,2-3,5% (32-35 npomunne). CorniacHO paccymTaH-
HOW CKOPOCTM HaKOM/NEeHWUA conel, COBpeMEeHHbIe MOopSA
N OKeaHbl HUKAK He MOTYT MMETb BO3PACT, UCHUCAAEMDbIM
munnmapgamm net. O3epa, Kak MOpsi U OKeaHbl, HaKa-
naAnBatoT B cebe conn, HO UX CONEHOCTb Manas, YTo CBU-
[EeTeNnbCTBYeT O UX MONIOAOM BO3pPaCTe M KOCBEHHO MOA-
TBEP)KAAET IOHbIA BO3pacT 3emMaun. TaKKe pAfd yYeHblxX
YKa3blBalOT Ha HeAOoCTAaTOYHOEe KOAMYeCTBO B MOPAX WU
OKeaHax bapusa, KobanbTta, HUKENA, CypbMbl U APYTNX XU-
MMUYECKMX 3/1IEMEHTOB, KOTOpPble NOCTyNatoT Tyaa B 60/b-
Lem KonmyecTse, Yem yaanarTcA.
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[eonornyeckas KONOHHa

I‘eonormquKaﬂ KOJIOHHa KaK nocsenoBaTe/lbHOCTb
cnoes 3emnn bblna npepnorxkeHa B Hadvane XIX B.
CerogHs c ee NOMOLLbO 3BONOLMNOHUCTbI NbITAOTCA 06b-
ACHUTb BO3PACT HaweKr NNAHETbl, UCHNCNAEMbIA UMW B
MUANMApOAX NeT, YTBEP)KAAA, YTO B 3TOT nepmos AKoObI
1 GOpMMNPOBAINUCL AaHHbIEe CNOU (NNAacTbl) 3eMHOM KOpbl.

OAHaKo 3Ta e reonornyeckas KoJIOHHa ABNAETCA CBU-
OETensCTBOM MNPOTUB 3BO/IOLMK. [leno B TOM, YTO reono-
rmyeckue c/qiom B TOM BUAE, B KOTOPOM OHWU NpeacTaB/eHbl
Ha O6LEeNPUHATON MaTepuasIMCTaMn reoXPOHO/IONMYECKOMN
LLIKa/ie, BCTPeYatoTCA KpaliHe peako. B nogasnatowem 6onb-
LWMHCTBE C/ly4aeB OHM CYLLLEeCTBEHHO nepenyTaHbl U MHO-
rme n3 HUX oTcyTcTBytoT. COrnacHo AaHHbIM reonora [»KoHa
Byamopanna, ot 80 go 85% nosepxHOCTU 3emnun He coaep-
KUT farke 3 reonormyeckmx Nnepuoaos, NpeacTaBleHHbIX B
«MpaBuAbHOM» MnocaefoBaTenbHOM nopagke.'t KoHeyHo,
y4YeHble-MaTepmanuncTbl NbiTatoTca 06bACHUTL 3TO Nepeme-
LLEeHWEeM C/I0eB B pe3ybTaTe ABUXKEHUA MIAacToB 3emun. Ta-
KOM apryMmeHT MOXHO 6bln10 6bl NPUHATL, ecin 6bl AaHHanA
«MyTaHWL@» CNoeB BCTpevanacb peaKro. OaHaKo, Kak 6blio
OTMEYEHO, BCE BbIMNAAUT COBEPLLUEHHO UHAYe.

Kpome TOro, okameHeBLUNE OCTAaHKWU KMBbIX CYLLLECTB
pacnpegeneHbl NO CNOAM He B CTPOron BepTUKasibHOM

1" Corsopenue. WiutroctpupoBanHas KHUTa OTBETOB, C. 40, «bubmus s

Bcex», C.-IletepOypr, 1994 1.
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nocnenoBaTeNIbHOCTU, KaK OHM AOJ/IKHbl pacnosiaraTbCs
TamM B COOTBETCTBUM C 3BOJIIOLMOHHOM nectHuuen. Te-
opuvA 3BOMIOUMWN NpeanoaaraeT, YTo B CaMbIX FyOOKMX
CNoAX HaxoaAaTcA NpocTeiwne opraHn3mel, Bbile — 60-
Nlee CNOXKHble, U TaK BBEpX A0 maeKonuTatowwmx. Ho B
3HAYMTENbHOM YacTX CNyYaeB B O4HOM C/iI0e BCTpeyatoTca
npeacTtasmuTenn ¢ayHbl pasHbIX NEPUOAOB KU3HU 3EeMMN.
To ecTb B HMXKHUX cnoax HaxoasaT 6onee Bbicokne ¢pop-
Mbl }KM3HM, KOTOPbIX TaM HUKAK HE OXunaanu yenaetb. TyT
3BOJIIOLUMOHUCTbI Pa3BoOAAT PyKaMM U NbITAlOTCA UTHOPU-
pPOBaTb 3TM MHOFOYMUCNEHHble PaKTbI.

TakKe C mMaTepuasnCTUYeCKoM TOYKU 3PEeHUs HeBO3-
MOKHO 0OBACHUTL, MOYEMY KMNBblE OPraHM3Mbl BCTpeYa-
OTCA, TOZIbKO HAYMHaA C TaK Ha3blBAa€MOTro KEMBPUMNCKOro
cnos u cpasy B 6onbwom Konnyectse. OTcoga M U3BeECT-
HOe ABJIEHME, KOTOPOE Mbl pacCMaTpPMBasIn Bbile, — Kem-
6puiicknii B3pbiB. CornacHo Bukuneanmn, «Kembpuinckum
B3pblB — 3TO BHE3aNHOe MnoABJeHWe B paHHeKeMbpuii-
CKMX OT/IOXKEHUAX OKaMeHesiocTel npeacTaBUTeNEN

lpeobnadaHue HalideHHbIX OCMAHKO8 10 aacmam
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MHOTIMX noapasaeneHuin XMBOTHOMO LapcTBa Ha ¢oHe
OTCYTCTBMA MX OKAMEHesIoCTeEN UAU OKaMeHenocTem ux
npeakoB B AOKEMOPUNCKMUX OTAOXKEHUAX». [puyem Hal-
AeHHble B Kembpum cyuwiectea — BOBCe He NpocTenime, a
CYLLLECTBYHOLLME 40 CUX NOP PAAOM C HAMU CAOXKHelLWwmne
OpraHU3Mbl: XOpA0Bble (MATKOTE/IblE }KUBOTHbIE), YNEHU-
CTOHOIME, MUINIOKOXME, PAKOBUHHAA ¢dayHa, MOJIHOCKU
n ap. A roe e Ux NpeaKkn — pasBmBatomMecsa CyL,ecTsa,
KOTopble NocTeneHHO chOpPMUPOBANMN OBHApPYKEHHbIE B
Kembpun dopmbl Kn3HmM? CorniacHO 3BOJIIOLUMOHHOM Teo-
pUn, LOKEMBPUIMCKME OTNOXKEHUA A0MKHbI ObITb NPOCTO
nepenonHeHbl OCTaHKaMM 6os1ee NPUMUTUBHDBIX NpeacTa-
BuTenen dayHbl 3emnun. TakK rae e oHn?

CBnaeTenbCTBYET NPOTUB ceba n Teopus yHUPOpPMU3-
Ma, NpeasioXKeHHaA Y4YeHbIMU-3BONIOUMOHUCTaMU. OHa
nogpasymeBaeT HEM3MEHHOCTb B MPOLIIOM 3eMIN BCEX
NpoTeKaloLWMX Ha HEW B HacTosLLee Bpema npoueccos. To
€CTb, COM/ITACHO 3TOW TEOPUM, HA HALLEM NaHeTe AaBHbIM-
[aBHO AeNCTBOBA/IM TaKME XKe CUbI, C TOM CKOPOCTbIO U UH-
TEHCMBHOCTbLO, YTO M CerogHaA. A 3Ha4uT, U NOYBa A0/KHA
6blna GopmmnpoBaTbCA B Te BPEMEHA MO AEMUCTBYHOLWMM U
OOHbIHE NpuHUMNam. Toraa HEMOHATHO, MOYEeMy Freonoru-
YecKas KOJIOHHA MMeeT YeTKME FpaHuLLbl MeXay CN0sIMK, a
He Pa3MbITble, KAKUMU OHU JOMKHbI ObITb, y4nUTbIBaA dakK-
TOP A/IMTENbHOIO NOC/eA0BaTENIbHOrO HAHECEHUSA TPYHTa.
CTpaHHbIM AIBNAETCA U TO, YTO B HeApax 3eM/In OTCYTCTBY-
0T NNOAOPOAHbIE MOYBEHHbIE C/I0M, XOTA CErogHA NPaKTU-
YeCKM BCA CyLLA NOKPbITA AEPHOM Pa3HOM TO/LWMHbI.

B TO ke Bpems KaTacTpoda xopowo obbACHAET cyLe-
CTBYIOLLME C/IOUN N YETKME FpaHuLbl mexay Humu. Kpea-
LMOHMCTbI YBEPEHDI, YTO TaKoM KaTacTpodoii 6b1/10 HaBo-
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AHEeHWe NnaHeTapHoOro macwTaba, umeHyemoe B bnbnnm
notonom. Teopua 6ubneinckoro Katactpodursma npeano-
naraet, 4To 60AbWMHCTBO NNACTOB 3eM/IN, @ UMEHHO Te,
KOTOpble HayuHalTCA C Kembpwuiickoro, bbinn obpaso-
BaHbl Nocne Katactpodbl. PU3MKy 3TOro npouecca npea-
CTaBUTb HeCN0XHO. Ecnm B eMKOCTb ¢ BOAOW NOMECTUTb
CyXue BeLLecTBa C PasHoOM NAOTHOCTbIO U ApYrMmn Gusu-
YEeCKMMW CBOMCTBAMM, TO NPU AANTE/IbHOM NMOCTOSAHHOM
AKTMBHOM MOMELUNBAHUU — aHanore BypHbIX ABUXKEHW
BOAbl HA MOBEPXHOCTU 3€M/IU, BbI3BAHHbIX TEKTOHUYECKU-
MW ABJIEHUAMM, — 0CaJ0K byaeT popmmnpoBaTbCs Ha AHE
no gppakumam.

Taknm obpasom n cam Kembpuinckmii B3pbiB 06bAC-
HAeTCcA NoTonom. Begb MMeHHO KaTacTpoda BCeMMUpHOro
MacwTaba BbI3Basla TaK MHOIO OMOJM3HEN, «3aKOHCEPBU-
pPOBaBLUMX» A0 HalIKUX AHel npeacTtaBuTenen payHbl TOro
BpemeHn. A ymeplive A0 NOTOMNA *KUBble OPraHU3Mbl
npeBpaLLanMCb B MPax, Kak 3TO NPOUCXOANT N CEFOAHA CO
BCEMM CYLLECTBAMM, MPEKPATUBLLUMMU CBOKO KU3Heaes-
TENIbHOCTb Ha 3emJ/ie UK B BOAE.

CnepyeT NOHMMaTb, 4TO OMONOrMYECKUIA maTepuan
pasfnaraeTca CAULWIKOM ObICTPO, NO3TOMY OKaMEHENOCTb
MOMeT BO3HWKHYTb, INLWb KOrga K ymepLlemy OpraHms-
My Obln pe3Ko NpeKpalwleH AocTyn Kucaopoga. Kpome
TOro, HY»XHo, 4TobObl cpeaa 3aneraHmA Tena 6blaa OYEHb
NAOTHOM. A TaKyt0 COBOKYNHOCTb YCNOBUIM peaKo MOXKHO
BCTPETUTb B 0ObIYHOM }KU3HW, OAHAKO 3TO BO3SMOXKHO Npw
KaTacTpodUUYECKMX ABAEHUAX.

CerogHA HaxogAT MHOXECTBO OKaMeHesnocTel Mop-
CKMX eXKeWl u 3Be3f, pakos, KpaboB, Tpmuaobutos, pblb.
Mpuyem, 3a4acTyto B NacTe OHM HAXOAATCA rpyrnnamm.
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CnoxkHo cebe npeactaBuTb, YTO PbIOKK, NiaBan cTaew,
BAPYT /IEMNU Ha AIHO, YMEPIMN CBOEM CMePTbIO PAAOM APYr
C OPYrom, U UX TYT XKe

HaKPbIN NAACT  HeKux

OT/IOXKEHWUMN, TaK 4YTO Ye-

Wwya U MATKUIA cKenet

BOAHbIX CO3aHUM He

ycrnenu paxke nogsep-

FHYTbCA TNIEHUIO.

MpenmyliecTeeHHoOe

pacnpegeneHve OpraHus-
MOB no cnioam 3eman nocne Kembpua — oT NpocTbixX K 60o-
lee CNOXKHbIM — TaK»Ke MOXHO 06bACHUTL noTonom. Kak
yXe bbl/1o oTMeyeHo, ecan bbl UMena MecTo 3BOJIIOLMS,
TO Mbl He HaxoAunu 6bl B HU3LIKUX CNoAX Bonee BbICOKME
dopmbl XKN3HU. HO ecnm NpuHATbL BO BHUMaHME KaTacTpo-
¢y nnaHeTapHoro maciwtaba, To Bce GpaKTbl CTAaHOBATCS Ha
cBoWM mecTa. bubnma coobuaet, 4To BoAa NOCTynana Ha
3eMJ/1H0 He TONIbKO CHeba, HoO M3 Heap NnaHeTbl. « Paszeeps3-
/1UCb 8Ce UCMOYHUKU 8enuKoli 6e30Hbl, U OKHO HebecHbIe
omeopunuce».”

NosTomy pasniomMbl 3eMHOM KOPbl COMPOBOXAANMCH
CUNIbHENLLIUMU MHOTOUYUC/IEHHBIMN 3EMIETPACEHUAMU U
BY/IKAHNUYECKOWN AeATeNbHOCTbIO. Korga Havyanncb gsuike-
HWA NNacTOB 3€MM, NOA ONMOA3HAMM CHadana nornbanm
OpPraHMU3Mbl, }XUBYLLME Ha AHE Mopel 1 oKkeaHoB. To ecTb,
B LE/0M, KapTUHA pacnpeneneHna oCTaHKOB XMBbIX CY-
LLLeCTB MO C/I0SIM CBA3aHa He CO BPEMEHEM UX KU3HU Ha
nyiaHeTe, a C MECTOM MX 0bUTaHUA Ha 3emne BO Bpems
notona. MNMoatomy NpuAOHHbIX obuTaTenen mopein B oc-

OkrameHenas cmas polb

12 bubnus, Berxwuii 3aset, kaura beitue, 7:11.
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HOBHOM Haxo4AT B CaMbIX HUXKHUX NnacTax, ganee mayt
pbibbl, Bbllle —3eMHOBOAHbIE 1 3aTEM — Ha3eMHble npea-
cTaBuTenun ¢ayHbol.

OnHaKO TaKOW MOPSAOK 4YacTo HapyleH, NOCKO/bKY
KaTacTpoda ocTtaeTcAa KaTtacTpodon. B pacnopsrkeHum
HAYKM MMeLtoTCA Lesnble Knaabuuia ¢ nepesomaHHbIMKU U
nepemellaHHbIMW KOCTAMM pasHbIX NpeacTaBuUTeNen Ha-
3emMHoM ¢dayHbl. Buanmo, cnacascb OT BOAbl, OHWN B36MU-
pasnuCb Ha OTHOCUTENbHO BbICOKME TOYKMU CYLUW, Tae WX
HaKpbIBaN OMON3€EHb, BbI3BAHHbIN 3EeMNETPACEHUAMU U
NU3BEPXHKEHMSAMM BY/IKAHOB, MO0 OTKYAa OHU ObIAN CMbI-
Tbl U OTHECEHbl Te4eHMeM BOoAbl B Kakoe-nnbo mecTo, rae
6b121M 6bICTPO 3aXOPOHEHbBI NOA NAACTaMM OTJI0KEHUA.

MosTomMy NpaKTUYECKU BCe APEBHUE HAXOAKU coBpe-
MEHHbIX Ma/IeOHTONOroB (y4YeHbIX, UCCNeayoLWwmMxX UCKO-
naemble OCTaHKW }KMUBOTHbIX U PACTEHMIN) TaK MU UHaAYe
CBA3aHbl C KaTacTpodoih — BCEMUPHbIM NOTONOM MU Ha-
CTYNUBLUMM 33 HUM NeAHUKOBbIM Nepmnoaom. B nereHaax
MHOTMX HAapPOA0B Ha Pa3HbIX KOHTUHEHTaX ecTb UCTOPUA O
NMOTOMNE U CMacLINXCs OT BOAbl BOCbMM YE/IOBEKAX, O YEM U
nosecTtsyeT bubaus.
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KaHbOHbI

Hepep,Ko B KayecTBe [A0Ka3aTeNbCTBa 3HaYUTENb-
HOro BO3pacTa Halen niaHeTbl y4eHble-maTepu-
aNNCTbl AEMOHCTPUPYIOT KaHbOHbI — ryboKMe oBparw,
Ha CK/IOHAX KOTOPbIX XOPOLO BUAHbI cion 3emau. Mo mnx
MHEHWIO, KaHbOHbI 6bl/I chOPMUPOBAHbI PEKAMM, KOTO-
pble AnTeNbHOE BPEMSA TEKAU B OLHOM MeCTE U BbIMbI/IN
oBparu rnMybuHOM OT HECKO/IbKUX AECATKOB METPOB A0 Mo-
NlyTOpa KNNOMETPOB.

OfHaKo reonorn-KpeaumoHUCTbl, HaNpPOTUB, BUAAT B
KaHbOHAX MOATBEPXKAEHME TPAHANO3HOM KaTacTpoodbl.
Hanpumep, 8 bonbwom KaHboHe B CLUA Ha BbicoTe 60-
nee 1,5 KM MOXHO BCTPETUTb MOPCKME PAKOBUHbBI, XOTA
3Ta MECTHOCTb PAcno/IOXKEHa AaNeKo OT OKeaHa. Kctatu,
OCTaHKM MOPCKMX obuTaTenem HaxogAT faxke Ha dsepe-
CTe — CaMoM BbICOKOM rope munpa. O6bACHUTb 3TO MOXKHO
TONbKO TEM, YTO paHee 3TU 3eMHble NIacTbl NOKpbIBaNa
MOpPCKanA BoAa.

MoKa3aTenbHO U TO, YTO CNOU NECYAHMKA U U3BECTHA-
Ka BonblWOro KaHbOHa coaepKaT BPeEKUYNM — KAMELLKKN OT
PACKpOLWMBLUMXCA TBEPAbIX Noposd. OHU MO/ NOABUTb-
CA BHYTPM NNACTOB TONbKO B pe3y/ibTaTe KaTtactpoodbl. Mpu
3TOM KaMeLKM MMEIT OCTpble YI/bl, @ NPOAOAroBaTble
6peKYMN OPUEHTUPOBAHBI B O4HY CTOPOHY. 9T paKTbl A0-
Ka3bIBalOT, YTO HPEKYMKM HAXOAUINCH B XKUOKOM cpeae, HO
Henpoao KUTEIbHOE BPEMS, MOCKO/IbKY BOAA HE ycnena
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06TOuUNTL UX Kpas. O4eBUAHO, AAaHHAA KapTWUHA BMOJHe
morna copmmpoBaTbCA NOC/e OTCTYNAEHMA BOA, NOToNa.
Kpome Toro, B KaHbOHax MMeEITCA KpyTble U3rnbbl Na-
pannenbHo Nexkawmx nnactos. MNosTomy ovyeHb XOpoOLO
BMOHO, 4YTO Aedopmauma Npoucxoamnaa, Korga nopogbl
6b11K eLle He 3aTBEPAEBLUMMU, MATKMMMU, TaK KaK B MecTax
M3rnbos HeT 6oNbLUNX TPELLMH, U3/TOMOB U Pa3pbIBOB.

l/lsoeHymb/e rnsacmel

MpoTuB 3HAYMTENbHOro BO3pacTa KaHbOHOB CBUAe-
TEeNbCTBYET elle Macca apryMmeHToB, cambli ybeguTteno-
HbIM M3 KOTOPbIX — MONOAblIE KaHbOHbI, KOTOpPble 0bpa-
30Ba/INCb HE 33 MWU/IZIMOHbLI, @ BCErO 3a HECKO/NbKO neT
W Jaxe gHeM, NpAMO Ha rnasax y aAioaen. Tak, nocne ums-
BEPXKEeHUA By/IKaHa Ha rope CeATol EneHbl (CeHT XeneH)
B8 1980 r. OT NOTOKOB rpPA3M 1 TaNOro cHera o6bpasoBanuncb
[Ba KaHbOHa. [lBymA rogamu nosxe, 8 1982 r., ouepea-
Hoe M3Bep)KeHue Ha CBATol EneHe pactonuno orpom-
Hyto rblby cHera, HaKonuBLYyloCcA B KpaTtepe. MNoTok Ta-
o BoAbl, 06pyLIMBLLIMCE Ha NOAHOXKWE ropbl, Npobun B
TBEPAOM NOPOAE HECKONIbKO KAHbOHOB, OAMH U3 KOTOPbIX
3a CBOK CXOXKEeCTb CO 3HameHUTbIM bonbwnm KaHboHOM
nony4Ymn HasBaHve ManeHbKUi rpaHa-KaHbOH Ha TyTne.
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B wrate Texac, CLLUA, B pe3yabrate MOLLHOIMO HaBogHe-
HuA B 2002 r. 33 cCYUTaHHbIE AHU CPOPMNPOBACA KaHbOH
Nenk. U Taknx npnumepoB MOXKHO NPUBECTU MHOTO.

Takke B xoae HabnwgeHMA 3a BY/IKAHOM Ha rope
CBaTon EneHbl 6bI10 BbIACHEHO, YTO W CAOU OTNOXKe-
HWIA MOTyT 6bITb 06pPa3oBaHbl HE 3@ MU/IZIMOHDI N1ET, @ 33
HECKO/IbKO AHEN UAWN Aake 4acoB, YTO JIMWMKANO reono-
roB-3B0J/IIOLUMOHUCTOB MHOTMUX aprymeHTOB. A nsyyeHue
MOI0AbIX KAHBbOHOB U APYrNX HOBbIX re0I0rMYecKkmnx ob-
pa3soBaHMI MOKa3aso, YTO OT/IOXKEHMUA 0OCaLOYUYHbIX MO-
poga, 6bICTPO OKAMEHEeBAKOT, TO eCTb A1 3TOr0 HE HY)KHbl
MWNJIMOHbI NeT.
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Kpyrosas nopyka

L'ITO KacaeTcA Ha3BaHMW TeOJIOTMYECKUX Cnoes, TO
3BYYHble MMEHaA UM BblIN AaHbl 3a4acTyto 6e3 nps-
MO CBA3WM C HAayKOW. Hanpumep, pag cnoes nonyvymam Ha-
3BaHWA MO MECTHOCTAM, B KOTOPbIX OHW BblIM OTKPbITLI (Ha-
npumep, Kembpuiickmii, [leBoHcKM, Mepmckuii, KOpckuit),
a HEeKOoTopble — B YeCTb MPOXKMBABLUMX TaM APEBHUX HapO-
nos (Hanpumep, BeHackuii, OpaoBUKcKuie, Cnypuinckni).
HanomHum, 4To yyeHble-maTepranncTbl NpPeacTaBuamn cebe
BO3MOXHOE BEpPTUKAJIbHOE 3BO/IIOLMOHHOE pPa3BUTME Op-
raHM3MOB M PACMONOXKUAN UX NO CNOAM 3€M/IU, B KOTOPbIX
TEOPETUYECKM AO/IXKHbI OblIM HAXO4UTbCA MX OCTAaHKK. Ho
B AEUCTBUTE/IbHOCTU HA 3eme MPaKTUYECKU HEBO3MOXKHO
HAWTM MECTO, rae NNacTbl PACMO/IOXKEHbI B TOM »Ke nocneno-
BATE/IbHOCTM, KaK 3TO M306paxKeHOo B yHeOHMKaAX.

PaboTy reonoros, NaseoHTONIONOB U apXeosioroB Bcerga
OC/NOXKHAET ogHa Npobnema — onpeaenvTb HasBaHWE TOro
naacTa, KOTOPbIM OHM UCCNeaytoT. Beab HU Y KOrO HET MHCTPY-
MEHTOB /17 TOYHOM AaTUPOBKM cnoA. Moatomy reonorun Ao
CUX NOP ONpeaenAroT reoNorM4YecKkme C10M No OKAMEHE/bIM
OCTaHKaM HaMAeHHbIX TaM opraHmM3amoB. COOTBETCTBEHHO,
APXeonorn 1 NnaseoHToONOMM oNpesenAT BO3PACT HAXOAOK
MO Ha3BaHWIO C/10A, KOTOPbIM MM coobLmam reonoru. Mony-
YaeTcA Kpyrosas NopyKa, a To4Hee, 3aMKHYTbIN Kpyr. KoHeuy-
HO, TaKaA NPaKTMKa He HAy4Ha, @ OCHOBAHA UCKIOYUTENBHO
Ha 3BONIFOLLMOHHOM MUPOBO33peHNU. Ho Apyrnx AaHHbIX oA
060CHOBAHHOW AATUPOBKU C/I0EB HE CYLLECTBYET.
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Hedb, yroab, Topo.
[TpOHK3aHHbIE CI0M

Cerop,Hﬂ HM ONA KOrO He CeKpeT, Y4To HedTb, Yyrosib n
TOopd — 3TO U3MEHUBLLUMECA C TEeYEeHUEM BPeMeHU
opraHu4yeckume Bewecrtsa. B ocHoBHOM, 3T0 6bIBLWIMIA Nec.
3TM NpUpoAHbie UCKOMaemble OATUPYIOTCA MaTepuanu-
CTaMM COTHAMMU MUJIZIMOHOB NIET, TaK KaK, NO UX MHEHWUIO,
WMEHHO TaKoe BPeMs HYXKHO 6bis10 ansa nx obpasoBaHumA.
MoaTomMy HEKOTOpbIe 3BONOLMOHUCTbI CHUTAIOT NONE3HbIE
MCKoNaemble OAHMM M3 O0Ka3aTeNbCTB MOYTEHHOro BO3-
pacta Hawel nnaHeTbl. O4HAKO He BCe y4eHble-maTepua-
JINCTbI TaK KaTeropuyHbl B 3TOM Bonpoce. [lesio B TOM, YTO
nmetoTca 6eccnopHble GpaKkTbl, 3aCTaBAAOLME 334YMATLCA
Hag 06 bEeKTMBHOCTLIO PACNPOCTPAHEHHOIO MHEHMUA.

Kak 6b110 OTMeYeHo Bbiwe, BCe U3yYeHHble Hanapes-
HeMlmne opraHMYecKue BeLLecTBa, BK/I0YAA MU NosesHble
NCKOoMaemble, UMEIOT B CBOEM COCTaBe A0CTAaTOYHOE KONU-
4yecTBO yrnepoga-14, yero He MoxKeT bbITb B COOTBETCTBUM
C 9BO/IIOLMOHHON MOAENbIO, TaK KaK 3TO paANOaKTUBHOE
BELLEeCTBO A0/KHO bbla10 6bl NONHOCTLIO pacnacTbeA 3a 50
TbiC. neT. Kpome TOro, uccnefoBaHUA NOKasanm, 4To Ana
06pa3oBaHUA 3TUX MCKOMAEMbIX MW/JIMOHbI NeT BOBCE
He HYXHbl. YNOMAHYTblE Bbllle N3BEPXKEHUA BY/JKAaHA Ha
rope CsaTon EneHbl paspywmam mHorve gosoabl maTe-
pranncTos. Bbi3BaHHble BYJIKAHOM OMOJI3HM HAMOAHUAU
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KpynHoe o3epo Cnuput J1IenK gecaTkamu TbicAY C/IOMaH-
HbIX N BbIPBAHHbIX C KOpPHEM AepeBbeB. [ln1asasa Ha no-
BEPXHOCTU, CTBO/IbI, 06TMPAACh Apyr o apyra, cbpacbiBa-
M Ha gHo Kopy. CnycTa HEKOTOpOe BpemMs AepeBba Hava-
M TOHYTb. CNyCcTMBLUKMECA Yepes3 HECKO/IbKO NIEeT NOA BOAY
nccnepoBaTenn yBUAENN UHTEPECHENLWY KAapTUHY: Ha
AHEe 03epa MecCTaMu Nexkasn TPEXMETPOBLIN CNOM Kopbl,
Ha4yaBLUMWN NPeBpPaLLATbCA B Yroab v Topd.

OA4HaKO aKBaNAHIUCTOB YAMBWU/IO He TONbKO 3TO. [JOH-
HbIN NeMn3ax npeacTasaan cobon cTpaHHbIN nec — uU3 oca-
LOYHbIX CNOEB BEPTUKANBHO TOPYaA/IN CTBO/Ibl AEPEBLEB.
®dusmKa JaHHOro ABNEHMA NPOCTA: HEKOTOpble AepeBbA
6b111 BbIPBAHbI C KOPHEM, NO3TOMY MOTOHY/IN KOPHEBW-
LLLAaMW BHU3 U KakK Bbl BPOC/IN B AOHHble OTNOXKeHusA. CKo-
POCTb MX 3aTON/IeHUA H6blna pasnnYHa 1 rybuHa o3epa —
ToXe. MNoaTomy Aepesbsa NpeacTaBnanm coboi Heuto no-
XOXKee Ha OKameHe/nble OCTaTKM neca, AKobbl paHee pa-
CTywLero Ha 3em/e B pasHble Nepmoabl.

NMoKa He 6bl0 cAaenaHo AaHHoOe OTKpbITMe, Haumo-
HaNbHbIN Nnapk CLLUA MlennoycToH ropanaca cBOMM oKkame-
HeNbIM 1eCOM, PACMONOXKEHHbIM Ha PA3/IMYHbIX BbICOTaX
N AKOGbI 4E@MOHCTPMPOBABLUMM Pa3/IMYHble BPEMEHHbIE
OTPEe3KM KM3HU 3eman. Kak BbIACHUNOCb, TaKOM Iec Mmor
BO3HUKHYTb ObICTPO B pe3ynbTaTe KaTacTpodbl, UMEHHO
nosToMy y AepeBbeB MennoyctoHa KopHeBMLLa TaKmne Xxe
KOpOTKMEe n ob610MaHHbIe, KaK U Yy YTOHYBLUWX CTBOJIOB B
o3epe Cnupwut Jleik.

BepTMKanbHO cTOAWME OKaMeHesble AepeBbA ABAA-
IOTCA XOPOLWMM noaTeepXKaeHNEeM BbICTPOro OTNOXKEHMUA
cnoes. CerogHa B TBEpAbIX NOPOAAX YACTO BCTpeYvatoTca
BEpPTUKa/sibHble CTBOJIbl AEePEBbEB, KaK Obl NPOHMU3bIBAO-
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LLLMe HECKO/IbKO C/I0EB NECYAHWKA, YA, U3BECTHAKA, CBU-
aetenbctBya o b6bictpom obpasoBaHuM nnactoB. TakaA
CUTYaLMA BO3MOXKHA IMLLb B TOM C/ly4ae, Koraa Bo Bpems
noTona HEKOTOpble AEPEBbS TOHYAU TAXKEIbIM KOPHEBU-
em BHU3, a 3aTemM Nno GpakuMAM Ha AHO Oceaan rPyHT.
N 310 npouncxoamno [OBONLHO HbICTPO, MHAYE BEPXHAA
4yacTb CTBOJ1A ycnena 6bl CrHUTb.

OkameHersneble Oepeebﬂ PpoOHU3bI8AKOM HECKOs1bKO C/10€8

[aBanTe Tenepb BEPHEMCA K NOSE3HbIM MCKOMAeMbIM.
CyLLLecTBYET ellle HEeCKO/IbKO CBA3AHHbIX C HUMWU (AKTOB,
noATBepXKaatowmx MoO0A0M BO3PACcT HaWeW NAaHeTbl.
Hanpumep, mHorve mectopoxaeHua HedbTu 1 rasa pacno-
NlaratoTca B NOPUCTbIX Nopoaax. Tem He meHee, A0 HacTosA-
LLLero BpeMeHM OHM HAaXOAATCA B HEAPAX 3eMJIN NOL OYEHb
BbICOKMM AasneHnem. Ecnm 6bl 3TM nonesHble nckonae-
Mble 06pa30BaIMCb MHOTO MUIZIMOHOB NIET HA3ag, TO 3TO
[AaB/eHue AaBHO pacceanochb 6bl B NOPUCTON cpeae.

YyeHble-KpeaumMoHUCTbI, NOHMMas, YTo ana obpasoBa-
HUA HedTU M yrna TpebyeTca HENPOAOMKUTENBHOE Bpe-
MA, B pe3y/sbTaTe OMNbITOB OTKPbIIM Npouecc 6bICTPoro
M3rOTOB/IEHUA XUAKUX TOPIOUYMX MaTepuanoB U3 opra-
HUKM, @ YA — 13 gpeBecuHbl. JocTtaTtoyHo 6b110 nnwb
noABeprHyTb 06pasubl AaBAEHUIO NPU BbICOKOW Temne-

1175




Hacb II. Kakos Bospact 3eman?

paType. Pe3ynbtaThl 3TUX UCCIeA0BaHWNIA CEroAHA LWMPOKO
NPUMEHAIOTCA B NpeanpUHMMATENbCKOM AeATeIbHOCTU B
Pa3HbIX CTPaHax Mupa.

UTaK, HedpTb N yronb — 3TO OpraHuKa (KMBOTHbIE, pac-
TeHUA), KaKMM-TO 0Bbpa3om OKasaBLUAACA B onpeneneH-
HOM MecTe U BUAOWU3MEHEHHas noa, AeicTBMemM Aasne-
HMA 1 TemnepaTtypbl. CN0XKHO NpeacTaBUTb, KaK 3TO MOT-
N0 NPOUCXOAUTb B TeHeHWe MUAIMOHOB NeT. Beab ecnu
6bl AepeBbA N }KUBble OPraHU3Mbl YMUPAIN NOCTENEHHO
Ha NPOTAXKEHUU ANUTENIbHOTO BPEMEHMU, TO OHU, KaK U ce-
rogHs, NpPocTo 6bl CrHMBaNN, POPMUPYA NOYBY — BEPXHUM
cnov 3emnn.

HanpoTtus, KatacTpoda Xopolwo O6bACHAET 3TO ABNe-
HuMe. Bo Bpems notona OrpomHble MacCbl PacTUTENbHO-
CTU W OCTAHKOB }KMBOTHbIX MOTOKaMM BOAbl CHOCW/IO B
onpeaeneHHble MecTa, rae OHU BNocneacTsmmn bbiau 3a-
BaJIEHbl N3BEPraloLWMMUCA TOPAYMMM NOPOLAMM, ONOS3-
HAMM UAN NNACTaMM 3eMIM U 3aTEM NOKPbITbI OFPOMHOM
TO/ILLLEN BOAbI, KOTOPble CO34aBanu AaBNeHUE B TbiCAYU
atmocoep, popmupya B cUMTaHHbIE MecALbl Topd, yronb
nnn HedTb (B 3aBUCMMOCTM OT ycnoBuii). Nocne KatacTpo-
dbl TakKMe MeCTOPOXAEHUA OKasblBa/JIMCb B Pa3/INYHbIX
MeCTax M Ha pa3HOM PacCTOAHUM OT MOBEPXHOCTU.

m118




I:|_| MnacTbl COAepXaT Ceapl XU3HeeaTebHOCTU Ntogen

[lnacTbl cogepxar credbl
XU3HE AEATENIbHOCTU NH0/IEN

YroNbHbIX U W3BECTHAKOBbLIX MacTax, KOTOPbIM

AKobbl 100 M/IH feT, Nnepuoanyeckn HaxogAaT cie-
Obl KU3HeaeaTeNbHOCTU NIo4el, KOTopble AayKe NoyYnnu
Hay4yHoe Ha3BaHMe: nasneoapTedaKkTbl UAN HEOMNMO3HaHHbIE
McKkonaemble 06beKTbl. K HUM OTHOCATCA, B YaCTHOCTU, Me-
Ta//IMMECKUIM Mapannenenunes npasuibHOM Gopmbl, Han-
OEHHDbIN B KyCKe YINA; KenesHbl rso3ab, BMypPOBaHHbIN B
MblOY NecYyaHuKa, N3BNeYEHHYIO U3 KameHosiomeH KnHryau;
3aMypPOBaHHbIN B NOPOAY ¥Ke/le3Hbl MOIOTOK, AepeBsHHAA
PYKOATKA KOTOPOro CHapYyXM OKaMeHesa, a BHYTpU npespa-
TWUNACb B Yro/lb, 0BHapy»KeHHbI B Texace B NecyaHuKe, 4aTh-
pyemom 450 mnH net. B My3see KpeaunoHmama s Texace ps-
[OM C MO/IOTKOM BbICTaB/1I€H U KOTENOK, HalAEHHbIN B KyCKe
yiA. TaKMX HaXOA40K Tak MHOTO, YTO O HUX Y»Ke HanucaH pag
KHUT. BbI3blBalOT BONPOCHI U Cneabl HOM YesloBeKa, oTneYa-
TaHHbIE HA OKaMeHeBLUMX Nopogax. KoHeYHo, 3T HaxoaKu
MOXKHO 06BbACHUTDL, NNLLL NOBEPUB B BMBAENCKMIA NOTO.
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[lMHO3aBpbI — HaZeXHble
CBUAETENN

COI’I‘IaCHO NPUHATOM MATEPUANUCTUYECKON Teo-
puKn, AMHO3aBpPbI XU 6onee 65 mnH neT Hasag,
Mo MHEHMIO Ke KPeaLNOHMCTOB, UX OCTAHKAM He MOXKeT
6bITb 60nee 6 Tbic. fIeT. M1 AAHHYIO XPOHONOTMIO MNOA-
TBEPKAAT MHOFOYNCEeHHble PaKTbl. Tak, Y MHOTUX Hal-
OEHHbIX AMHO3aBPOB HabnogaeTcA HeBbICOKaA CTeneHb
OKaMeHeHUA KocTel. BBnay noBbILLEHHOW TOJLWMHBI UM,
BUANMO, MPOCTO HE XBAaTU/10 BPEMEHMU, YTOObl MUHEpanm-
30BaTbCA NONHOCTbLIO. BCTpeyanmch garke KOCTU C MATKK-
MU TKAQHAMMU U KPACHbIMW KPOBAHbIMU KNieTKamu. MoHAT-
HO, YTO MUJIIMOHbI NIET TaKaA OpPraHMKa He COXpaHAeTCA.
DBOJIIOLMOHUCTbI CYMUTAIOT, YTO MepBble N0AN MOABU-
nncb makeumym 200 ThbiC. €T Ha3ag, a 3HAYUT, OHWN HUKAK
HEe MOMN nepeceKkaTbca € AnHo3aBpamu. OgHaKo cylie-
CTBYEeT Macca CBMAETEeNbCTB COBMECTHOrO CyLLLeCTBOBaHMA
yenoBeKka U AWHO3aBpa. ECTb MHOXKeCTBO ApEeBHUX U30-
OparkeHu pasHbIX BUAOB AMHO3aBPOB Ha CKasax, bynbixK-
HWKax, YTO roBOpUT 06 nx coceactae c Atoapmu. MHauve Kak
ntoam Morn bbl Tak TOYHO HAPUCOBATb BbIMEPLLMUX KMUBOT-
HbIX? B pacnopsarKeHnmn yyeHbIX HAXOAATCA TbICAYN KaMHEM
NKn, HangeHHbIx B lNepy, HA KOTOpbIX M306paxeHo co-
BMeCTHOe npebbiBaHME Ha 3eM/ie YenoBeKa U AMHO3aBpa.
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Konnekyus Mku cocmoum u3 50 000 kamHel, HO Komopbix
u30bpaxceHbl pasnu4Hsle OUHO3a8PbI U MAeKonumarouwue

OaHoBpemeHHOe CyLLecTBOBaHUE AMHO3aBPOB U N0-
Oel B OTHOCUTE/NIbHO HeJaBHee BpemA A0Ka3biBalOT U
cTaTyaTkm Akambapo. Mexay 1944 n 1950 r. B pailoHe
ropoaa Akambapo B MekcuKke npu packonkax 6b1a10 Hali-
AeHo okono 3 000 ygmeuTtenbHbix apTedakToB. CTaTyaT-
KW M3 Pa3NNYHbIX BUOOB [MHbI, @ TaKXKe CKYAbNTypbl U3
KaMHA 1 KepaMuKn n3obpaxanu guHo3aBpos. Pasmepbl
éurypok —ot 10 cm go 1 m B BbicoTy 1 1,5 m B gnHy.

JApesHue cmamyameku 2. Akambapo (MeKcuka),
uzobpaxcarowjue UHO3a8pPO8
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Mpuyem pasHoobpasmne TMNOB AMHO3ABPOB Bbi3biBaeT
naymneHme. Cpegm HUX 66111 ANHO3aBPbI, 1ETKO Y3HaBa-
eMble U XOPOLIO U3BECTHble BO BpeMeHa TeX PacKoMoK, U,
4YTO NOPA3UTE/IbHO, TaKXKe BUAbl, KOTOPblE OblIM OTKPbITDI
VWb CNyCcTAa AecATUNEeTUA. YAUBUTENIbHO U TO, YTO KO-
NEeKUUA COAEPMKUT 3HAUUTENbHOE YUCNO M306paKeHUn
YyenoBeKa BMecTe C AMHO3aBpPaMK pasHbIX BUAOB.

OduumnanbHana HayKa CHa4vana genana Bua, Yto He Npo-
ABNAET HUKAKOro MHTepeca K BblWeYNOMAHYTbIM Haxon-
Kam. Notom nog, gasneHnem obLecTBEHHOCTU BbIHYKAe-
Ha 6blna NpU3HaATb GaKT UX CyLLECTBOBAHUA, HO Npeano-
NoXnna nognenky, HeCMOTPA Ha OYEBUAHYIO APEBHOCTb
aptedaKToB. M 3TO NOHATHO, BeAb GaKT COCYLLECTBOBAHMSA
YenoBeKa M AMHO3aBpa ONpoBepraeT NPUHATYIO B MUpe
opuruUManbHOM HAYKU TEOPULIO IBONOLUN.

Yto menatb ¢ aTUMKM apTedaKTamm, y4eHble He 3HAIOT.
O4HM X UTHOPUPYIOT, ApYyrMe CTaBAT No4 COMHEHUe UX
NOA/IMHHOCTb, @ TPETbU MPU3HAIOT ABHYIO HAY4YHYO Npo-
6nemy, Hageacb Ha byaywime OTKPbITUA, KOTOpble, Ha-
KOHel,, MPONbIOT CBET Ha MMeloWMecs MNPOTUBOPEYMS.
Mexay Tem, o4HOBpPEMEHHOE CyLeCcTBOBaHME YenoBeKa
M AMHO3aBpa MNOJIHOCTbIO BMMUCbIBAeTCA B GMbAelcKyto
(KpeaunoHUCTCKYIO) MoAenb COTBOPEHMs 3eMan U ee
obuTatenen.

3ameTnm, 4YTO C/NOBO «AMHO3aBP» MOABMAOCH NULLb
B 1842 r. nocne cepum HaAxXoO4O0K «CTPALUHbIX» 4Yepenos
N KOCTEN HEeU3BECTHbIX KPYMHbIX }KMUBOTHbIX WU O3HayaeT
«Y)KaCHbIM Awep». B nereHpgax Bcex U3BECTHbIX LUBUIN-
3aLMiA ONUCLIBAIOTCA APaKOHbl. He UCKAoYeHO, YTO peyb
B HUX MAET O CPaAXKEHUAX C NOCTENEHHO BbIMUPAIOLMMMU
OMHO3aBpaMMU.
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Cnenyet oTMETUTb, YTO AMHO3aBPOB HAXOAAT U B CO-
BCEM Hernybokmx cpesax 3emnun. O6HapyKeHbl TbiCAYU
MX OCTaHKOB, B OT/IMYME OT eAMHUL, NceBaonepexoaHbix
dopm. TakKe B cnegax AMHO3aBpa HaMAeHbl cnegbl ye-
NOBEKa, YTO noaTBepXKAaeT napannenbHoe CyL,ecTBOBa-
HUe Naen N «APakoHOB». AHTPOMOAOIM NPU3HAIOT, YTO
OTMeyvyaTKM CTyNHEeM COOTBETCTBYOT HOFraM COBPEMEHHOTO
yesoBeKa.

Henb3a He BCMOMHUTb U O KAagbuwax oKameHeno-
CTel, O KOTOPbIX Mbl y»Ke rosopuan. Cpeamn HUX ecTb Tak-
e Knagbuuwa AnMHo3aBpoB. Bce 3T0 roBOpUT O TOM, YTO
norpebeHne }KMUBOTHbIX NOA NAOTHbIMW NAAaCTaMM OT/IO-
YKEHUN NPOUCXOANN0 MOMEHTA/IbHO MPU CXOXKUX YCNOBU-
AX, @ MMEHHO NPW BCEMUPHOM MoTorne.

Knadobuwe
OuHo3a8pos
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Bce toau nponsown
oT AZlama v EBbl

IVI ntoxoHgpuanbHaa HK EBbl 1 Y-xpomocoma Agama
ABNAKOTCA CEMYAC HAYYHbIMM MOHATUAMM FEHETUKM.
MHorue y4yeHble, BKAKOYAsA MaTepUasIMCTOB, CXOAATCA Ceroa-
HA BO MHEHMUW, YTO BCE MKEHLUUHbI OOXKMBLUETO A0 HALIMX
AHen BMaa yenoseka Homo sapiens NpoucxoasaT OT O4HOM
«nepBoi» — EBbl W, aHaNIOMMYHO, BCE MY*KUYMHbI — OT OAHOro
«nepsoro» —Agama. [onbITKK onpesennTb X BO3PacT AatoT
npoTMBopeYvmnBble pesynstatbl. OA4HAKO ACHO OOHO: reHeTu-
YecKkue NyTU BeAyT Karkabli B CBOIO TOUKY, YTO YpEe3BbI4aNHO
CNOXHO NpPeacTaBUTb, ECAU C/1IeA0BATb I0TMKe Teopun [dap-
BMHa, B COOTBETCTBMM C KOTOPOI nonynauma obesbaH Mun-
JINOHbI NeT NOCTENEeHHO 3BONOLMOHMPOBaNa B OAEN.

NHTepeceH TOT PaKT, YTO BO3PACT «MNEPBOro» My»KYMHbI
onpegenatoT B 6090 TbiC. NeT, a «NEePBON» MKEHLUUHbI —
140-230 TbIC. net. MNony4vaeTca, YTO *KeHWwuHa poga Homo
(yenosek) yepes 50-170 Tbic. €T NoOC/Ae BO3HUKHOBEHUA
BCTPETMAACh C MYXXYMHOM TOTO *Ke poga Homo, Ho apyroro
BMAA, U OT HUX NPOU3OLL/IN COBPEMEHHbIe ntogm Buaa Homo
sapiens. A NOTOMKM, TO €CTb Le/ible NAemMeHa U Hapoapl, OT
APYTUX MYXXUYUH M KEeHWUH poga Homo, pasmHorKasLumeca
Ha NAaHeTe 40 3TOM BCTPEYU U Nocse, CTPaHHbIM obpasom
BNOC/eACTBMU BCe BbIMepan. [larke He cneumanncTy noHAT-
HO, YTO TaKyHO KaPTMHY B pPeasibHOM XM3HU NPeacTaBuTb NPo-
CTO HEBO3MOMKHO.
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[p1pocT HaceneHms
COOTBETCTBYET brbnenckomy
BO3pacTy 3emu

na npubausnTenbHoro onpegeneHna nNpUpocTa

.ﬂlHaceneva HeobXxoAMMO 3HaATb ABE OCHOBHbIE Be-
JINYUHDBI: cpeaHee KOIMYeCTBO AeTel B CEMbe U CpeaHUM
BO3pacT MNokKoneHuA. Monb3yacb 3TUMM nNapameTpamu,
MOMHO XOTA 6bl NPMOBAMU3UTENBHO paccyUTaTb Hacene-
Hue 3emnn. ECam NpUHATL TEOPMUIO 3BONOLMMN, COMNACHO
KOTOpPOW YenioBeK cyllecTsyeT Ha 3emse okosio 200 000
neT, To Npu cpegHem BO3pacTe NOKoAeHUn 25 net nony-
YnUTCA, YTO Ha naaHeTe cmeHunocb 8 000 nokoneHui. N
eCcaun NpeanonioxKuTb, YTO 32 KaXKa0e NoKoAeHMe Hacene-
HUe 3eMn yBEeIMYMBANOCH, Hanpumep, Ha 20% (AaHHYO
UMPPY MOMKHO YMEHbBLINTb, YTO HE CU/IbHO NOBUAET Ha
pe3ynbTaT), TO MNOAYYMTCA, YTO K HACTOALLEMY BPEMEHU
KO/IMYECTBO NtOAEN Ha NNaHeTe AONXKHO COCTaBAATb CO-
BepleHHOo ¢daHTacTu4Yeckoe 4yncao!

Tak gBaguaToe NOKOJIEHMEe OT MepBbIX ABYX Atoaen
OONKHO 6blN0 HacuMTbiBaTb OKONO 60 Yenosek, NaTuae-
cAaTtoe — yxe okono 15 000, cotoe — okono 140 000 000, a
CTO ABajLUaTb BTOPOE — NPEeBbLICUTbL COBpPEMEHHOE Hacene-
Hue 3emnn: 7 600 000 000. A ecnum peyb NAeT O TbICAYHbIX
NOKONEHUAX, TO CNOXKHO AarKe NpeacTaBuTb 3Ty undpy!
MNnouwaamn scen 3emam He xBaTuIo bbl Ha To, YTObbI Npo-
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CTO NOCTaBUTb PAAOM KMBYLLUX HA HeN ntoaen. CornacHo
e COBPEMEHHOMY MU3YUYEHUIO NPUPOCTa HacesieHnsa 3em-
IV C y4EeTOM BOMH U 3NUAEMUIN, NHOAMN BMOTHE MOTYT XUTb
Ha Halwen nnaHeTe OKoAo 4,5 TbIC. N1ET, TO eCTb CO BPEMEH
6ubnelickoro nortona.

TakKe MHTepeceH ¢aKT OTCYTCTBMA Ha HaLWEeN NaaHeTe
MHOTOYMCNEHHbIX 3aXOPOHEHU NtOAEN, MUBLLUUX HA HEN,
no MHeHuto matepuanuctos, 200 Tbic. neT. Mbl Haxogmm
MHOYECTBO CKe/IeTOB CaMblX Pa3HOOOpPa3sHbIX AMHO3aB-
POB U APYrUX UCKOMNAEMbIX }KUBOTHbIX, HO KOCTEN Ntoaein —
He TaK Y MHOro. XoTs, N0 /IOTUKE, MMEHHO YesioBeYe-
CKMMM CKefleTaMu J0oJ/IKHA M306u10BaTh 3eMA, TaK Kak
pa3yMHOE CyLeCcTBO, KOTOPbIM ABNAETCA YENOBEK, A0/K-
HO 6b110 boNee BHMMATENIbBHO OTHOCUTLCS K TeNlaM CBOMX
ymMepuwux npeakos. Ho gaxke ecnm Bce YenoBeyeckme Ko-
CTWU CTHUAN, TO KaK MOIM MPEBPaATUTLCS B NMpPax MHOro-
YMC/IEHHbIE KaMeHHbIE OpyAus, KOTOPbIMM IK0AM NOJ1b30-
Ba/IMCb, MO MHEHMUIO 3BOJIIOLLMOHUCTOB, AECATKMU U AaxKe
COTHM TbICAY NeT?
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[lpeBHwe LnBUN3aL UM
OTHOCWTE/IbHO MONOAH!

Camue APEeBHME XOPOLLO N3BECTHbIE YesioBeYeCcKue
LMBUIN3ALUN, KaK U UX MMCbMEHHOCTb, MO CaMbIM
CMeNbIM pacyeTam AATUPYHOTCA BO3PACTOM OKOMO 5 ThbiC.
net. 3ametbTre, He 10 Tbic., He 20 Tbic. U Tem bosee He 200
TbIC. N€T, CKONbKO, MO MHEHUIO Y4EHbIX-3BOIIOLLUOHUCTOB,
CYLLECTBYET 4YeNoOBeK pPasyMHbIN. BpAag AnM BO3MOXKHO,
4TOObl YENOBEYECTBO XWU/I0 AECATKU U AaXKe COTHU TbicAY
NleT U He ocTaBMNo nocse cebsa pakToB pasyMHOM KU3He-
LeATeNbHOCTU U MUCbMEHHOCTU, @ 3aTeM pe3Ko, OKONOo 5
TbIC. /IeT Ha3a4, Ha4Yano aKTUBHO NOKPbIBATb 3emto [0-
Ka3aTe/IbCTBAaMM CBOEro CyLLLECTBOBAHMUA.

BcnomHum, 4T0, cornacHo bubnmun, noton npousowen
NpnGan3nUTENbHO 4,5 ThiC. NeT Ha3aa. O4eBMAaHO, YTO UUd-
pa 5 Tbic. et 621M3Ka K 6Mbnelickon KOHUEeNUMKY TBOPEHUS,
B TO BPEMA KaK O4YeHb AasieKa OT 3BOJHOLMOHHON TEOPUMN,
COr/TaCHO KOTOPOM pa3yMHble Ntoan NoABUANCL Ha 3emne
0K0/10 200 TbiC. NeT Ha3aA, U Ha4yaAn paccensTbca Nno Bcew
nnaHete m3 Appukm 50-100 Tbic. neT Hazag. Mpu aTom
HY)XHO MMETb B BUAY, YTO YYeHble, OOHApYy*KMBaA PYKOT-
BOPHbIM NpeameT, KOTOPbI He BNMcbiBaeTca B 06/1acTb UX
3HaHWI, NPUBaBNAIOT 3TON Haxo4Ke HECKONIbKO CTONEeTUM
W faxke TbicA4yeneTuin, 4Tobbl HE HapywaTb yXKe «y3aKo-
HEHHbIe» OTKPbITUA, CAENAaHHbIE paHee APYrMMU UCC/e-
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Hacb II. Kakos Bospact 3eman?

posaTtenamu. BoT TaKk K Kako-nnbo umemamsaumm moryt
NpmMbaBUTbLCA rogbl, XOTA HA CAMOM Aene ux He bbino.

MN3BECTHO, YTO BOKPYr €rMneTcKoM LUMBUAM3ALUMU CyLle-
CTBYET Hay4HbIN Cnop: pag uccaenoBaTesien, BKAOYasa yde-
HbIX-MaTepuaINCTOB, CYHUTAIOT, YTO €€ OBLLENPUHSTBINA BO3-
PacT CyLLLEeCTBEHHO 3aBblleH. To ecTb, Uccieays U3BecTHble
HapoAbl U UMBUAN3ALMMW, C YYETOM BO3MOMKHOIO 3aBbille-
HUS UX BO3PacTa, OLIMOOK 1 NOrpeLlHOCTEN B AaTUPOBKAX,
Mbl NPUNAEM K BblBOAY, YTO BO3PACT Ye/I0BEYECTBA MOXKET
cocTaBnATb 4,5 ThiC. NeT nocne noTona, NOHUMaA, YTO N04n
cpasy 6blAM YMHbIMUK, LMBUAMU30BAHHBIMK, @ He nosyobe-
3bsiHaMM. Bo3pacT e YyenoBeyecTsa, UICHUCNAEMDbIN AecAT-
Kamu, a Tem 6osiee COTHMU TbICAY NIEeT, HE UMEET peasib-
HbIX 4OKa3aTeNbCTB B 4OCTaTOYHOM KONMYECTBeE.

OcTaHoBMMCA elle Ha ogHOM mMmomeHTe. CerogHs ne-
puvoabl XMU3HWU NOAEN Ha NNAHETe MPUHATO pPasbusaTb
MO WUCMNONb3yEMbIM UMW OPYAUAM: KaMEHHbIN, MEHbIN,
6pPOH30BbIN, ¥KenesHbli Beka. OTyacTu 310 BepHo. [leno B
TOM, YTO pacnpocTpaHeHUe KaKkoro-1mbo meTtanna B onpe-
AeNeHHoe Bpema Ha CaMOM Zenie MO0 MMeTb mecTo. Ho
3TO HEe FOBOPUT O TOM, YTO KAMEeHHbIN BEK ANUACA AOANTO, A
NOTOM €My Ha CMEHY NPULLAU MeHbIM U XKenesHble BeKa.

CeroaHs CYMTAETCA, YTO B KAMEHHbIN BEK NMPUMUTUB-
Hble NtoAN, HegaBHO CNYCTUBLUMECA C AepeBbeB, NO/b30-
Ba/INCb TO/IbKO KAMEHHbIMU U3L4ENINAMMU, TaK KaK apyrue
NPoOCTO ewe He ymenu genatb. 3aTem, nocse COOTBET-
CTBYHOLLETO Pa3BUTMSA YenoBeYecTBa U OTKPbITMA cnocoba
npousBoACcTBa Meau O KaMHe CcTanu 3abbiBaTb. Ha cmeHny
Meau Npuwaa NpenmyLLecTBeHHO 6poH3a, a ee 3aMeHu-
N0 Keneso, NPMUTOM YTO O KAMHE B TO Bpemsi No3abbiau
y¥e gaBHoO.
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Ha camom e pene peasibHaa *U3Hb Oblia Apyron.
KameHHble, meaHble, 6pOH30Bble U Kene3Hble Opyausa B
Pa3HbIX MECTHOCTAX B pa3HOe BpemA CyL,ecTBOBaAM Na-
pannenbHoO U UCNONb30BAIMCh NIOABMU eLle B AOMNOTOM-
HbIY nepuoa. O6 3Tom, B 4YaCTHOCTU, roBopuUTcA B bubnnu:
«lunna... poduna TysankauHa, Komopbili 6bla KOBAYOM
scex opyouli uz meou u xcenesa».’

EcTtecTBeHHO, He Bcerga v He BCe HapoAbl BNagenm Tex-
Honorunen o6paboTkn metannos. Ho 3TO He 03HaYaeT, YTo
OHW He3a40/1ro A0 3Toro bblin ob6esbsiHamu. Ha 3emne oo
CUX NMOP XMBYT NtOAM, NONb3YOWMECA KAMEHHbIMWU OpY-
ANAMU, Hanpumep nnemeHa MNanya—Hosow BuHew.

B maBHMe BpemeHa B CTpaHax, y»Ke 3HaKOMbIX C Npo-
NM3BOACTBOM OpyauMi U3 MeTansa, Aa/leKo He BCe MMmenu
BO3MOXHOCTb MM NONb30BaTbCA. [JOCTAaTOK y Ntoaen 6bin
pa3HbI1 U MECTHOCTb, B KOTOPOM OHU NPOXKMBAU, — TOXKE.
Be3ycnoBHO, U3roToBNAEHME METAaNIMYECKUX Opyauii Tpe-
60Bano 6onbWNX PU3NYECKMX U GUHAHCOBLIX 3aTpaT, a
rnaBHoe, TpeboBasiocb HaMUMeE pyabl U APYTUX MaTepU-
anos 4ns nx nponssoactea. Kpome toro, 6onee cunbHble
HapoAbl MOIN MeLWaTb CNabbiM U3roTaBAMBATbL OpyAMA
M3 meTanna, ytobbl He AaBaTb B PYKNU CBOMM MOTEHLM-
aZlbHbIM Bparam AOMOAHUTENIbHYID BO3MOXHOCTb MM
NPOTUBOCTOATb. B TO Xe Bpema KameHb 6bln Bceraa u 'y
BCeX nopa, pyKon. Ytobbl caenatb U3 HEro HOXK MU HaKo-
HEYHMK KOoNbA, AOCTAaTOYHO HEKOTOpPOE Bpema pa3bueaTb
KaMeHb O KAMeHb, @ NOTOM BblbpaTb cebe NoOHPaBUBLLNIA-
CA OCKONIOK. JInb0o oAHMM cneumanbHO NPUrOTOBAEHHbBIM
KaMHEM MOXHO bbi10 06paboTaTb M 06TOUMTL ApPYroW.

13 Bubnust, Berxwuii 3aBet, kaura beitue, 4:22 (JOMOTOMHBIN EPHOL).

1295,




Hacb II. Kakos Bospact 3eman?

Bnubnuna nosectByeT, 4TO BO BpemeHa uapa Cayna (no
MATEPUANIMCTUHECKMM MOHATUAM B MEPUOL XKese3HOro
BEKa) ero apmua 6blna BbIHYXAEHA NOb30BaTbCA Ae-
PEBAHHBIM U KaMeHHbIM OpYyXMEeM, TaK KaK KenesHo-
ro NpaKkTu4eckn He 6biN0. «Ky3Heyoe He bbino 80 eceli
3emne U3pauneckol, ubo PuaucmumsasHe ONAcAAUCSH,
umobesl Egpeu He coenanu meya unau Kores. N1 0onxcHbl
6b11u X00UMb 8Ce U3paunemsaHe K PuauCMUMAAHAM om-
ma4yugame €80U COWHUKU... U c8oU mornopesl... [loamomy
80 8peMA 80UHbI He bbl1I0 HU MeYa, HU KOrbA y 8ce20 Ha-
po0a... @ MosbKo HawAUCs oHU y Cayna u MoHagaHa».

B pyKax y4eHbIx
HeJaBHO  OKas3asocb
NoOATBEP)KAEHME TOrO,
4YTO OpyAMnA pPasHbIX
9MNOX MOIIN  UCMONb-
30BaTbCA ofHOBpe-

MeHHo. B 1991 r. B
Tuponbckmnx Anbnax B
nepgHuUKe 6bl10 HaM-
OEHO 3amep3Liee Teno
yesoBeKa BO3pacTom
(onpepeneHHbim  pa-
OVNOYINepoaHbIM  Me-
TOAOM) OKoMo 5 Thic.
ner. IOToM Haxogke
6bl10 AaHO UMA «e-
AAHOM YenoBeK um»,

4 Bubnust, Berxwuii 3aser, 1 kuura Ilapcrs, 13:19-22.
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CHapsAaXkeHue 3Dum Nopasuao 3BOAKOULMOHUCTOB. [lpu
cebe y Hero bbl/1 KAMEHHbIM HOXK C PYYKOM, TUCOBbIN NYK,
61M3KMIN NO XapaKTEPUCTUKAM K COBPEMEHHbIM CMOPTUB-
HbIM JIYKam, U CTpesibl C KOCTAHbIMM HAaKOHEYHUKaMMU, a
TaKXXe MegHblIM TONOPWK, YTO MO3BOJIAIO OTHECTU Dum
Cpasy K HECKO/IbKUM BPEMEHHbIM 3MOXaM, HaJInYne KoTo-
pbIX NpeanoaaraloT MaTepUanncTbl.

Takke A0BO/IbHO CTPAHHO BbIMAAUT CUTyauMs, KOraa
Ntoael 3a 70, YTO OHM KUK B NeLepax, Ha3blBatoT Newep-
HbIMM M OTHOCAT K NepBOObLITHbIM cyLiecTBam. B newepax
W 0,0 Cero AHA }XUBYT pasyMmHble ntoan. OHM HAXO4AT B HUX
KPOB MO pasHbIM NpUYMHam. ABCONIOTHO MOHATHO, YTO
newiepa — 3To cpasy rotosbIn AOM. He Hy>KHO NUAUTb ae-
peBbA, CKNaabiBaTb 6peBHa, 0CO6EHHO ecnn HeT Bpeme-
HU, HYXXHOTO MHCTPYMEHTA Nog, PYKOM UAN AOCTAaTOYHOM
dur3mnyeckoi cunbl. B newepe Tenno sMMon 1 NpoxsaagHo
IeTOM, NMO3TOMY OHa OYEeHb XOPOLUO NOAXOAMUT ONA KU-
nvwa. Kak ceryac, Tak U paHee TaM MOI/IN KNUTb nepece-
JIEHUbl, KOYEBbIE HAPOAbI AU NIOAMN, CKPbIBalOWMECA OT
LMBUAN3ALMNU. DTO NOATBEPKAAOT HACKANIbHbIE PUCYHKMU
B NeLiepax, MHOTUEe 13 KOTOPbIX BbINOJIHEHbI BMNOJIHE XY-
OOXECTBEHHO M JaXKe C UCNOJIb30BAaHMEM Pa3HOLBETHbIX
€CTeCTBEHHbIX KPaCOK.
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A3bIKOBbIE CEMbM

0BOPSA O MOJOAOM BO3pacTe LMBUAM3ALMUN CTOUT

I_BCI'IOMHVITb M o A3blkax. CerogHA B Mupe MmeeTca
MHOXECTBO A3bIKOB, KOTOPble JIMHIBUCTbI C YBEPEHHO-
CTbIO AENAT HAa HECKOJIbKO SI3bIKOBbIX CEMel: MHA0eBpO-
NENCKY, CEeMUTO-XaMUTCKYIO, YPanbCKylo, aNTaMCKYIo,
KUTaMCKO-TMBETCKYO, aBCTPOa3MaTCKyld W HeKoTopble
apyrve. BHYTpM cemein A3bIKM MMEIOT HEKYIO CXOXecCTb,
a BHe cemMel — A3bIKM MOJIHOCTbIO OTIMYHbI. HekoTopble
y4YeHble NbITaloTcA 06beaMHUTL A3bIKOBbIE CEMbM B Ma-
KPOA3bIKOBbIE CEMbM, TO €CTb YMEHbLUNTb YMUC/IO U3HA-
Ya/IbHbIX A3bIKOBbIX «CEMEN», HO AENAETCA 3TO TO/IbKO Ha
ypoBHe runoTes, To ecTb 6e3aokasaTenbHo. Tem 6onee Ha
YPOBHE rMnoTesbl OCTAeTCs BO3MOMKHOCTb CyLLECTBOBa-
HUA e4NHOro NPaMMPOBOTO A3bIKA.

Ho Kak Torga MOXHO ObiTb YBEPEHHbIM B 3BOOLUMU?
Torpga nony4yaetca, YTO HA pasHbIX reorpadUyecKmx Tep-
pUTOpPUAX 06€e3bAHbI Napasie/IbHO NOCTEMNEHHO «NpeBpa-
WA INCb» B OAMHAKOBOrO YesnoBeKa? A moxeT nonyobe-
3bAHbI-NONYNOAM U3 ADPUKM paccennanco no naaHeTe m
B Pa3HbIX YaCTAX CBETa NPOAO/IKNIN 3BONOLLUOHMPOBATb:
063aBenncb OAMHAKOBbIMU FONIOCOBLIMM CBA3KAaMM, Ha-
YYUNIUCb TOBOPUTb M 3aKOHYMIN NpeBpaLLEHNE B Ntoaein”?
Ho Kak ke Toraa y Bcex NoAen B pasHbIX Yrosikax mMupa
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Mors10 cpopMmMpPoBaTLCA OANHAKOBOE CTPOEHME OPraHms-
Ma 1 6bITb eanHbiMm HK?

Kpome TOro, camm AUHIBUCTbI NpeanonaratoT, YTo A3bl-
KOBble cCeMbM Hadyanm popmmnpoBaTtbest He 6onee 5-10 ToblI-
CAY fleT Ha3aa. A BOT 3TO yrKe KaK pa3 BMosHe BNUCbIBa-
eTca B 6ubnenckyto nctoputo. CornacHo 11 rnaBe KHUMU
bbiTMe, cnycta HeKoTopoe Bpema nocne notona, bor Cam
CO34an pasHble A3bIKK, HA4EINA UMM NIOAEN U paccenmn
4yesl0BEYeCcTBO NO BCeM NaaHeTe. OTN pa3Hble A3bIKK U CTa-
/I OCHOBOW A13bIKOBbIX CEMEW.

CnoXHo nNpeacTasuTb, YTO paHee 10 TbicAY NeT Hasag
Noan He ymenu rosopuUTb UKW rOBOPUAN HA OAHOM «rpa-
MMUPOBOM» A3bIKE, OT KOTOPOIro NOYEMY-TO B MOC/IeACTBUE
B A3bIKaX BCeX HAPOA0B He OCTanoChb U cneaa.
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YHUKa/bHble YCN0BUS
AN KU3HY

514611147-1 roBopuT, uto bor cosgan 3emnto cneymnanb-
HO ANA KUTEeNbCTBa Ha Hel: «[ocnodb, comeopus-
wuli Hebeca... obpaszosaswuli 3emro... OH ymeepoun ee;
He HanpacHo... OH 06pa308asn ee 01 Humenbcmea».™
3ayacTyto Mbl, NOAN, AAXKe He 3a4yMbiBaemcsa, Ha-
CKONIbKO YHUKa/IbHbIE YCNOBMA ANA XKU3HN HAC OKPYXKAIOT.
[axke matepuanncTbl He CKpbIBAOT CBOEro yAMB/IEHUA
Nno MoBOAY YYAECHbIX «CJ/lydalHbIX CTeYyeHun obcTos-
TENbCTBY», KOTOPble AKOObI CNOCOHCTBOBANM 3aPOXKAEHUIO
*U3HU Ha 3emne. COBOKYMHOCTb 3TUX YC/I0BUI AarKe no-
Nlyunna Hay4yHoe Ha3BaHWe KAHTPOMHbIN NPUHLMNY.
Hanpumep, ecnn nsmeHuUTb pacctoaHme oT 3emaun o
ConHua B 60/1blIYIO NN MEHbLUYIO CTOPOHY, TO Npebbl-
BaHMe Ha HaweMn nnaHeTe cTaHeT meHee KOMPOPTHbLIM
nnbo coBceM HEBO3MOXKHbIM. To e KacaeTca U MHOTUX
apyrux ¢aktopos. Hanpumep, coctas Bo3ayxa TO/IbKO
TAKOM, KaKOM OH eCTb, ONTUMaNbHO NPUroAeH ANA KU3-
HU Ha 3emne. Ecam yyTb-4yTb Y6aBUTL KNCOPOAA U He-
MHOro npubaBuUTb yrnekucaoro rasa, nmbo Haobopor,
WAN NpoaenaTtb 3TO C APYrMMM COCTABAAKOLWMMM aTMOC-
depy rasamu, To BCe XKMBOE Ha NaaHeTe cpasy Novys-

5 Bubnust, Berxuii 3aBert, kuura npopoka Mcauu, 45:18.
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CTBYET 3T0. A NpU U3MEHEHNM HA HECKOIbKO MPOLEHTOB
COOTHOLIEHMA ra30B B BO34yXe BCe Ablllallee Ha niaHe-
Te ymperT.

YHUKaNeH He TO/IbKO HUXKHUI cnoil aTmocdepbl. B
uenom, BcAa atmocdepa 4pesBbl4aMHO BaKHa AM1A Nna-
HeTbl. Ecnn 6b1 ee 3aWMUTHBLIN col Bbin Bonee cnabbim,
TO paguauma ns Kocmoca morna 6bl youtb BCe »KMBOE Ha
3emne. J/Inbo, HaobopoT, ecin 6bl aTmocdepa B HonbLLel
CTENEHW, YeM celyac, 3a4epKMBaa COIHEYHbIE Ny4n, TO
naaHeTe He XBaTu/10 6bl TeNAa, sHepPruu u ynbTpadumoneTa
(obnapatouiero, Kpome HeraTMBHbIX, TaKXKe NMO3UTUBHbDI-
MU ona 3emanm CBOMCTBaMM).

BcnomHum n o doTtocnHTese. B coctas npurogHoro
ON1A KUBbIX CYLLECTB BO34yXa BXOAUT KMCIOPOA, HO Bbl-
AbIXaloT OHU yrneKucabln ras. To ecTb Yepes onpegeneH-
HOe Bpemsa BCe Ablllallee Ha naaHeTe A0NXKHO 6blno bbl
yMepeTb, TaK KaK B aTtmocdepe 3akoHuunaca bbl Kucno-
poA, 1 BO3POC/IO coaeprkaHue yrnekucnoro rasa. OgHako
noaaepXnBatb Heobxoaumoe coaepXaHue Kucaopoaa
M YINEeKUCNOro ra3a B BO3Ayxe NOMOratoT pacteHus. Mpu
CO/THEYHOM CBETE 1 Y4aCTUM BOAbI B HUX MPOUCXOAUT NPO-
uecc ¢oToCcMHTE3a, PEe3ynbTaTOM KOTOPOro CTaHOBUTCA
NOr/IOWEHME YINEKNCIONOo rasa u BblaeneHne KNCnopoaa.

dymato, 4oporoi Yntatenb, Bbl MOHAAWN, YTO Nepeymc-
NATb YHUKaNbHble GaKTbl, UIIIOCTPUPYIOLLME aHTPOMHbIM
NPUHUMMN, MOXHO MU aanblwe. Bce 6a3oBble napameTpbl
ConHua 1 3emnun, TOHKaA COrMacoBaHHOCTb GU3NYECKUX
3aKOHOB M MMPOBbIX KOHCTAHT Bbi3bIBAlOT BOCXMULLEHUE
nmbo «ero BennYecTtBOM caydaem», nMbo npemygpbim
Co3spgaTtenem Heba n 3eman.
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OTCyTCTBME HAYYHbIX
[l0Ka3aTesbCTB

yuwiectsyeT GaKT, NoATBEPXKAAIOLWMN, YTO yYeHble-
MATEPUANUCTbI HE MOTYT NPEAOCTaBUTb O4HO3Hau-
HbIX A,OKa3aTeNbCTB CBOEN TEOPUU O CAy4aMHOM 0bpaso-
BaHWU 3eM/U, }KN3HWN HA HEN U BEPTUKA/IbHOM 3BONOLUN.
Bonee 10 neT Ha3ag M3BECTHbLIN CTOPOHHUK HAay4YHOTO Kpe-
auMoHu3ma KeHT XoBMHA, B OTKpPbITOM 0bpalleHnn npea-
noxmna $250 000 nobomy, KTO CMOXKET NpeacTaBuTb XoTb
OAHO 3MMNUpPUYECKOe CBUAETENbCTBO (MoATBEpPXKAEHUE C
MOMOLLbIO OMbITa) 3BOAOLUKN. [JO CUX NOP HA 3TN AEHbIM
He HALWO0Cb HM OA4HOro NpeteHaeHTa!l
TaKKe yyeHble He MoryT 06bACHUTbL C MaTepuanmUcTMye-
CKOW TOYKM 3peHNA MHOrmMe Yyaeca. Hanpumep, OHU He Mmo-
ryT NOHATb, KaK BaHra morna 3HaTb Npownoe, HacToALee U
haxke byayuiee o He3HaKoMmbIx e nasax? Kak HekoTopble
9KCTPACEHCbI U CMUPUTbI MOTYT CBA3bIBATLCA C MOTYCTOPOH-
HMUM MUpom? be3ycnoBHO B 3ToN chepe ecTb paszobnaven-
Hble MOLUEHHWKMN, HO eCTb U HacToAawme peHomeHbl. Oa-
HAKO aTeMUCTbl CTApPAKOTCA HE 3ameYaTb TaKNX GeHOMEHOB.
Ecnn OHM He MOryT HalTK Yygecam maTepuanuctTuyeckoe
06bACHEeHMe, TO NPOCTO UTHOPUPYIOT TaKne ABNeHuA. Begb
NPW3HaB NOTYCTOPOHHWUIA MUP, HAZO ByaeT NpMU3HaTb U Ha-
nnyme bora, a 3HAYMT U OLWMBOYHOCTb Teopun JapBuHa.
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3aK/IH04eHMe K pasgeny

bubauna cenaeTenbcTayer
0 bore-TBopue

Ecnm 6ecnpmcTpacTHO NpoaHaAn3MpoBaTb GaKTbl, TO
CTaHeT O4YeBUAHO, YTO Y4YeHble-MaTepmannucTbl He
UMEIOT HEeOoNPOBEPKMMbIX HAyuHbIX OOKa3aTeNbCTB 3BO-
NIOUMN N 3HAYUTENIbHOrO BO3pacTa Hawer nnaHeTbl. Ha
BCe TeopeTUyecKme aprymeHTbl MpuUBEpPXKEHLEB Teopumu
JapBuHa n bonblworo B3pbiBa eCTb BECOMble KOHTpapry-
MeHTbl KpeaumoHusma. 1 HanomMHIO, YTO COPAT He y4ye-
Hble CO CAYXXUTENAMMU LUEpPKBU, a yYeHble C y4eHbIMU, KO-
Topble 06nagatoT AUNAOMaMU, 3BaHUAMMU N peraanamm.
MNpu 3Tom y maTepmanncToB OTCyTCTBYIOT Heccnop-
Hble AOKa3aTenbCTBa, UX TeopuUAa COAEPHUT MHOMKECTBO
NPOTMBOPEYNIA U NOPOXKAAET BOMNPOCHI, HA KOTOpPble HeT
oTBeTOB. B faHHOM KHUre 6blAn PacCMOTPEHbI LWL He-
KoTopble npobaembl. YBepeH, untatenn ybeamanch, 4to
MOCTaB/NIeHHble BOMPOCbI YpPe3Bbl4AaMHO BaKHbl, TaK Kak
pasymHble OTBETbl Ha HUX OMPOBEPraloT TEOPUO IBOIO-
LMK 1 BO3PACT 3eM/IN, UCHUCIAEMbBIN MUNTNAPOAMMU NIET,
HO MpK 3TOM NOATBEPXKAAlOT pasymHoe TBopeHue. U no-
CKONbKY eCTb a/IbTepHaTUBa, TO NPOCTO Hesib3A 3aKPbIBaTb
Ha Hee rasa. To ecTb KOHUEMNUMIO KpeaLMOHN3MaA HYKHO
BOCMPUHMMATb KaK KOHKYPEHTHYIO — HAay4YHYl0, HECMOTpPA
Ha TO YTO OAHOBPEMEHHO OHA ABNAETCA PEIUTUO3HOMN.
UTaK, cylwecTByIOT ABE TEOPUN BO3SHUKHOBEHUA }KU3HU
Ha 3emne: aBonouUMA 1 TBopeHMe. B pamKax 3ToM KHUTU
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Hacb II. Kakos Bospact 3eman?

pPacCMOTPEHbI Aa/IEKO He BCE U3 CYLLECTBYHOLWMX AOKa3a-
TeNbCTB CO34aHMA 3eMIM U BCEro XMBOFO Ha Hel TBop-
uom. MoBepbTe, Aoporve YmTaTenu, ux ropasgo bonblie,
yem 34€ecb U310XKEHO. Ecnn Bbl XKenaeTe 03HAKOMUTLCA U
C APYTMMW apryMmeHTamm, Bbl MOXeTe HalTU UX B KHUTrax
No KpeaunoHN3MY UM Ha COOTBETCTBYHOLMX canTax B UH-
TepHeTe. Ho n nonydyeHHon nMHbopmaumm BrnosHe AOCTa-
TOYHO, YTOObI B3BECUTb 06BEKTMBHbIE PaKTbI U, KaK Bbl10
OTMEYEHO B Hayasie, CPaBHUTb, CKOJIbKO pPeasibHbIX N0TU-
YeCKMX 0OOCHOBAHUI MMEETCA Y KaXKaoM U3 ABYyX TEOPUN.
OueBnaHO, 4YTO 60ONbLIE PA3yMHbIX AOBOAOB U HAyYHbIX
[0Ka3aTeNbCTB Ha CTOPOHE KpeauMoHU3ma.

[aBaiiTe NOCMOTPUM, YTO roBOpPUT bubnms — KHura,
KoTopaAa asnaeTcA bobum oOTKpoBeHuem nwogam. Ewe
oKkono 3 000 net Hasapg CeAweHHoe [ncaHme cooTHOCKU-
10 KONM4YecTBO 3Be34 Ha Hebe C KOAMYeCcTBOM MeCHUHOK
Ha 6epery mopsA: «Heucyucaumo HebecHoe 80UHCMBO U
Heu3mepum necokK MopcKoli»®, XoTA B TO BpeEMA 3Be340-
yeTbl 6bIIM YBEPEHDI, YTO 3HAIOT Hanepe4yeT Bce 3Be3/bl.
lanunnevi TonbKko B 1609 r. HaBen Ha Hebo Teneckon, U Bcem
CTaNo NOHATHO, YTO 3Be34bl HUKOTAA HE COCYMUTATb, KaK U
NECUYMHKMU.

TaK)Ke 3340/r0 40 COOTBETCTBYHOLIMX OTKPbITUA bBu-
61u1s yTBEpPKAANA, YTO 3eMAA Kpyr/1aa U noAaBeLlleHa HU Ha
yem: «OH ecmb Tom, Komopeblili sBoccedaem HAO Kpy2om
3emaux»t’ N «noesecusan 3eMs10 HU HO Yyem»'®, a TBOpEeHwUA
MUBYT «HO 3eMHOM Kpyey E2o».* XOTA oCTanbHble ApeB-
HUe UMBUAN3ALUN OblN YBEPEHbI, YTO 3emMA NA0CKaA U

16
17
18
19

bubnus, Berxuit 3aBet, kuura npopoka Mepemun, 33:22.
bubnus. Berxwii 3aBet, kaura npopoka Vcanu, 40:22
bubnus, Berxwmit 3aBert, kaura Moga, 26:7.

Bubnus, Berxwuii 3aBet, kaura [Ipurtueit, 8:31.
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I:|_| Bubauns cenpetensctayet o bore-Teopue

pPacnofio}KeHa Ha ChWHax Yyepenax WUan CNoHoB. B oTau-
yume OT TaKMx Bo33peHui, CnoBo boxbe coaepHKuT BEpHbIE
AaHHble 0 dopme 3eMIn U ee NONOXKEHUM B MPOCTPAHCTBE.

NMommmo sTtoro, B bU6MKM HAMHOIO CTONIETUI paHbLue,
yem 6blN10 OTKPLITO HAYKOM, AAHO ONUCaHWEe KPyroBopoTa
BOAbl B Npupoae: «Bce peku meKym e mope, HO Mope He
rneperosnHAemca; K momy mecmy, omxkyoa peku mexkym,
OHU 8038pawjaromcs, Ymobbl onAMe Meyo».?

He6o B BUbanm HazBaHO «meepObro». TONbKO HeaaBHO
JIH0AM NMOHAJIN, YTO 3TO AeNCTBUTENbHO Tak. Hebo — 3To He Ba-
KYYM, @ HacTosLwan TBepAb — ra3oBasa cMecb, 0b6n1aaatoLLas
onpeaeneHHoM NAOTHOCTbIO. MN0THOCTL BO3Ayxa co3a4aHa ¢
TAaKMUM pacyeTom, YTobbl Nap Bbin nerye BoO3ayxa v B HUXKHEM
cnoe atmocdepbl Morn 06pa3oBbIBaTbCA Ty4M A1 OpoLLe-
HUA 3eMIM JOXKAEM U OCYLLLECTB/IEHUA KPYrOBOPOTA BOAbI.

Taknm obpasom, matepuanunctel He obnapgatoT bec-
CMOPHbLIMU NOATBEPKAEHUAMN TEOPUMN IBONOLMUN U 3HA-
YnTenbHOro Bo3pacrta 3emnn. Ux Touka 3peHuna onposep-
raeTcs yYyeHbIMU-KpeaunoHUcTammn. MmetoT MecTo Hayy-
Hble ANCKYCCUU, U Y OLHOMN Ny APYTO CTOPOHbI eCTb CBOU
aprymeHTbl. [03TOMY OLLEHUBATb UX HYXHO TO/IbKO B CO-
BOKYMHOCTU C APYTMMMU OaHHbIMU U PaKTamMm, KOTOpbIe,
KaK Mbl BUAenu, bonblie noaTBEPXKAAOT TOYKY 3peHuUs
KpeaLMoHNCTOB, YEM MATEPUANUCTOB.

MpoaHann3npoBaB U3/0KEHHbIE B AAaHHOW KHUre ap-
rYMEHTbl, 3a4yMalTeCb, KAKOE MHOKECTBO Hay4uHbIX $aK-
TOB NOATBEpPXKAAeT noBecTBOBaHMe Bbubaun. U B TO *Ke
BPEMSA, HE C/AWUWIKOM JIM MHOFO B MaTEPUANIUCTUYECKUX
OOKTPUHAX CMOPHbIX MOMEHTOB? [lake OAMH aprymeHT

20 Bubnus, Berxuit 3aser, kuura Exknecuacra, 1:7
2! bubnus, Berxuii 3aBer, kuura boitue, 1:8..
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Hacb II. Kakos Bospact 3eman?

DONYKEH 3aCTaBUTb CepPbe3HO 33a4yMaTbCA, @ UX MHOXKe-
ctBo! HaBepHoe, NO3TOMY 3BO/IIOLLMOHUCTBI HE MO3BO/A-
0T NpenoaaBaTb KPEaLUNOHN3M B LLUKONAX U APYrux y4yeb-
HbIX 3aBefeHuAX. Beab NpocToro aHanM3a COBOKYMHOCTU
$aKToB A0CTAaTOYHO, YTOObI, KaK MUHUMYM, YCOMHUTLCA
B Hay4HOM OBOCHOBAHHOCTM TEOPWUM 3BOMOLUU. TaKnMm
obpasom, ecnn Bbl BCe ele He BepUTe B CyLLECTBOBAHUM
PasymHoro TeBopua, A npegnarato Bam BCepbe3 3aHATb-
CA M3y4YeHUeM aprymeHTOB KpeauunoHusma. W torga, po-
pPOromM uuTaTenb, Bbl BCKOpe Mo3HakomuTecb ¢ borom —
Teopuom Heba, 3emnn n, KOHEYHO, YesloBEKa.

locnoab Tak roBopwAn o ntoaax, Kotopble otBepram Cno-
BO bo)Kbe U npeanoynm yenoBeyeckme MyapcTBOBAHUA:
«Mocpamunuce mydpeuysi, CMymuaucb U 3anymanuce 8
cemb: 8om, OHU omeepanu cnoeo focnodHe; 8 Yem x3e
MyoOpocmeo UX?»?

CerogHsi MHOrMe HamMepeHHO MbITalTCA OTOrHaTb OT
cebs mbican o cyutectBoBaHMmM bora. Teopua ssontoumm ons
HMX — cBOero poda wuT. Jlloan 6oATtca, yto, ydoeanBLIUCH B
cyliecTsoBaHum TBopua, UM NPUAETCA NepPeCcMOTPETb CBOHO
YKM3Hb, BeAb Torda BblBog OyaeT oyeBMAEH: 3a BCe Aena
npuaetca oteevatb. Ho bora He Hy»KHO 60oATbcA. B ntoasx,
y3HaBWwux focnoaa, Bce Nioxoe M BpeaHoe CO BpeMeHem
YCTynaeT MecTo YUCTOMY U CBETAOMY. M Torga yenosek no-
JlydaeT yAaoBONbCTBME YrKe HE OT NPUCTPaAcTUin, a oT obLe-
HMA C CeMben, AETbMMW, NPUPOAON. Takme nocTeneHHble
npeobpasoBaHna bor NpousBOAUT B KaxKAOM YeNOBEKE,
KOTOPbIN HaYMHAET UCKaTb Ero Bonto, BHMMaTb Ero mygpbim
COBETaM M HaCTaBNEHUAM, U3T0XKEHHbIM B brubanu.

22 bubnust, Berxwuit 3aBer, kuura npopoka Mepemun, 8:9.
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TsopeHue nan ssonouma? ms

3HaMeHuTbIe yyeHble 0 bore

Makc BopH, $U3MK, MaTemaTuK, OOMH U3 CO3JaTeENEN
KBAaHTOBOM MeXaHWKMK, naypeat HobeneBCKOW npemuu:
«MHorune yyeHble BepAaT B bora».

Ucaak HbloTOH, dU3KK, MaTemMaTUK, acCTPOHOM: «Bocxu-
TUTENbHbIM NopsaaoK ConHua, NAaHeT U KOMET He MOr BO3-
HUKHYTb MHa4e, KaKk No NAaHy U 3ambicy BcecunbHoro».

Anbbept dHWTENH, PU3KMK, naypeat Hobenesckon npe-
Mmuu: «f Bepto B bora... Hayka 6e3 peanrum HeybeantenoHa,
penvrma 6e3 Hayku cnena».

Kapn JlnHHeWn, co3gatenb Knaccupumkaumm pactutesibHo-
ro U *XMBOTHOIO mupa: «fA npoyen cneapbl Ero B TBOpeHUAX
Ero».

JNlyn Macrep, 0ANH U3 OCHOBOMO/IOXKHMKOB MUKpPOBUONO-
MKW U UMMyHonornu: «EuLe HacTaHeT AeHb, Koraa byayT cme-
ATbCA HaZ FNYyNOCTbl0 COBPEMEHHOM HAaM MaTepManmUcTmye-
cKkon ¢unocodpumn. Yem 6onblue S 3aHMMAIOCb HayKoM, Tem
60/1blUe CTaHOB/OCb BEPYHOLLMMY.

Makc MnaHK, 0OCHOBOMNONOXHWUK KBAHTOBOW PU3MKM, Na-
ypeat Hobenesckon npemun: «lo cyliectsy, HayKa u penu-
rMA He NPOTMBOCTOAT ApPYr ApYyry, HA06OpPOT, ANA KaxAaoun
JINYHOCTU C CEPbE3HBIMU HAMEPEHMUAMM OHU CAYXKAT B3aUM-
HbIM LOMONHEHUEMY.

Aptyp KomnTtoH, ¢usuK, naypeat Hobenesckoit npe-
Muu: «1na meHA Bepa bepeT cBOe Ha4Yano C OCO3HAHMA TOrO,
YTO BbICLINI pa3ym Bbi3Ba/l BceneHHy K CyL,ecTBOBaHUIO
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I:|_| 3HaMeHwTble yueHble 0 Bore

N COTBOPWA YenoBeKa ... YnopagoyeHHaa HeobbaTHan Bce-
NleHHaA noaTBepKA4aeT UCTUHHOCTD ... 3aABAeHUA...: «BHaua-
ne bor cotBopun HEBO M 3eMAt0...».

3psuH WpéaunHrep, P13nK, 0aMH 13 co3aateneit KBaHTo-
BOWM MexaHWKK, naypeat HobeneBckon npemuun: «B Hayke ro-
NoBONOMKY Tebe 3azaeT He KTO MHOM, Kak focnoab. OH npu-
Ayman n camy urpy, 1 ee npasuiaa...».

Aptyp Wasnos, pusmk, naypeat Hobenesckoi npemuu:
«Mpn Bnae uyaec BceneHHOM U XU3HU cleayeT 3a4aBaTb-
CA He TOJIbKO BOMPOCOM «KaK», HO M BOMPOCOM «MoYemy».
TonbKO pennrnAa gaeT oTBeTbl HA 3TU BONPOCHI ... Peanrnos-
HbI/ KOHTEKCT CTAaHOBUTCA 3ameyaTe/IbHON OCHOBOWM AN Ha-
YYHbIX UCCIeA0BaHUN Y.

Depek bapToH, xumuK, naypeat Hobenesckon npemuu:
«Hayka v penunrma coemectumsl ... HayKa nokasbiBaeT, yYTo
bor cywectsyeT».

A6ayc Canam, ¢u3umk, naypeat Hobenesckoit npemuu:
«MbI Bepum, 4yto bor co3gan BceneHHyo npekpacHoOm, cMm-
METPUYHON N TAPMOHUYHOM; B HEN BUAEH MOPSAOK U HET
mecTa xaocy».

DKoH 3KKAnc, Heripodusmnonor, naypeat Hobenesckon
npemun no GuU3NoNorMn U MmeauumHe: «KaxyLUINCA KOH-
GNVKT MeXxay HayKon U penurnen — cneactBue Hesexke-
CTBa... KaXkablM M3 Hac — HeNOBTOPMMOeE CyLLEeCTBO, Haze-
NleHHOoe CO3HaHueMm, — eCcTb TBopeHune boxbe. ITo pennrnos-
HaA TOYKa 3peHUA, N TONIbKO OHa cornacyeTcs ¢ TeM, YTO Mbl
3Haem 0 mupe».
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Banepuit TaTapKuH
TsopeHue nau aponouma?

KakoB Bo3pact 3emaun?

KoHCynbTaHTbI
OOKTOp 6Monornyeckmx Hayk T. Yraposa,
[OKTOp MeanUMHCKMX HayK T. TronbKoBa.

borocnosckas akcnepTtmnsa U. Kapnbl

KoppekTopsbl FO. Banbuyk, U. Oxepax
BepcTKa, aunsaiH T. PomaHKo, O. TaTapkuHa
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