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OT u3narens

D710 KHUTAa — U3aaHue nekunit Hukomnas Bnagumuposuua
TumodeeBa-PecoBCkoro, BETUKOTO €CTECTBOUCTIBITATENS X X
CTOJIETHS, OJHOTO U3 OCHOBOIOJIOKHUKOB PaguoONOJIOTUH,
OMOPU3NKH, MOJIEKYIISIPHOM T€HETHKH, OTHOTO U3 CO3/1aTeNel
CHHTETHYECKOI Teopuu »BoIoNNH. JIekiuu OblIn mpodnTa-
bl Hukomnaem Bragmmuposudem B 1964 roxy mist MONOIBIX
COTPYIHHUKOB U acnupanTtoB MHcTuTyTa Ononorun YOAH
CCCP.

[lepeBon nexuuii B e4aTHBINA BapHaHT — MEPEHOC YCT-
HOM pe4H Ha OyMary — MMeeT CBOM OCOOCHHOCTH U HE MOYKET
00X0UTHCS 0€3 COOTBETCTBYIONIEH PEAAKTYPhI M KaKUX-TO
Kymrop. MBI TOCTapaanuch CAeNaTh 3TO KaK MOXKHO OepexHee
1 COXPAHUTH HE TOIBKO MH(POPMAIIMOHHYIO COCTABISIONIYIO,
HO ¥ MHTOHAIMIO JIEKTOPA, HHTEJUIEKTYaIbHYIO0 aTMochepy
XKUBOTO o0menus. Hageemes, 4To HaM 3TO yAasoCh.

K coxaienuto, HeOobIIast 4acTh 3aNUCell HE BOILIA B
MI€YaTHBII BAPUAHT 10 TOW MPUYHMHE, YTO OCHOBHAS CMBICIIO-
Bas Harpyska B OTHX MecTax JIOKHJIACh Ha IpadHuecKue 1o-
crpoenus, caenanuble Hukomaem BiagumMupoBryeM Ha JOCKE B
ayautopun. [IoHATHO, 4TO B 3TOM cIyuae aJleKBaTHBIN IEPEHOC
B IIeYaTHBIN BUI HeBO3MOkeH. He yaanocs Ham HaiiTH 1 6uorpa-
(rueckre qaHHbIE HEKOTOPBIX HCCIIEI0BATENICH, yITOMUHAEMbIX
Hukonaem BragumupoBruuem, 1 3TH UMEHA, K COKAJICHUIO, HE
BOIILIH B epcoHannu. Ho, kak ObI TO HU OBLIIO, MBI CIUTAEM,
YTO KHUTA UMEET MPABO Ha BBIXOJ B CBET.

DTO U3IaHKe HE TTOSIBUIIOCH OBI, €CJIH OBl B 1anexkoM 1964
roay Bramumup I'eopruesnu WiieHko, HeIHE TOKTOp OHOIIO-
THYECKUX HaYK, a TOT/Ia MOJIOJOM aCIIUPAHT, HE B3sUT Ha ce0s
TPy 3aIHcaTh JIEKIIMK Ha MarHUTO(oH. BbI He ieprkanu Ob Ty
KHUTY B pyKax, eciu Obl yxe B XXI Beke Ipyroe moKoJICHHE
OMOJIOrOB HE OTPECTaBPUPOBAIIO M HE OLM(POBAIIO 3AIUCH:
STUM MBI 00513aHbI Bianumupy Jleonnnosuay BepmmHuny u
Banumy Bopucosnuy /ly6posuny. X sHTY3Ma3M u npenaH-
HOCTb HayKe COXPaHMIIU OECLEHHBII MaTepHall.

Bonpmoe cmacn6o Anekcanapy Muxaiinosnay MapeBuHy
3a KOHCYJIBTAI[UHU B MTPOLIECCE MOATOTOBKU KHUTH.



Ot n3parens

OrpoMHoe 3HaYeHUE 15 eI UMella O AEPKKa, TOMOIIb
u onobpenue Aunapest Hukonaesnua Tumodeena.

Ocobas 6maronapraocts Ceprero FOpbeBnuy [oTockyesy.
[loHnmaHue UM BaXKHOCTH pabOThI, OKa3aHHOE (PMHAHCOBOE
COJICHCTBHE TIO3BOJIMIIN OCYIIIECTBUTD 3TO U3AHHUE.

VYBepeH, 4To KHUTa 3aiMeT IOCTOIHOE MECTO B HAyYHOM
nacinenuu H.B. TumodeeBa-PecoBckoro, cTaHeT moncnopseM
M3ydalomuM Ouosnoruio, OyleT MHTepecHa U IOJIe3Ha Kak
crenuaIncTaM-01onoram, Tak ¥ BCEM TEM, KTO HHTEPECyeTCsI
HUCTOpHUEN eCTECTBO3ZHAHMUSI.

JImumpuii Pei6HuKo6



O NoABJICHUH 3aNMUCeH JEeKINH
H.B. TumogeeBa-PecoBckoro

B nagane 1964 roga, xorga cTtaio sicHo, uTo Hukomai
Brnagumuposnu Tumodees-PecoBckuii B 6nmkaiimem Oyny-
meM yeneT u3 CeepasioBcka B OOHUHCK, I'PyTINa COTPYAHUKOB
WnuctutyTa 6nonorunu Ypansckoro punnana AH CCCP, rae on
B T€UYEHHME MHOTHX JIET BO3IIIABIISUI TabopaTopuio Ono(hu3nKy,
oOpaTuiiach K HEMy € IIPOCh0O0# MPOYECTh Ky PC JCKIIMH 110 re-
Hetuke. Huxonait Biagumuposny, ecTeCTBEHHO, HE 0TKA3aJIcs.
B Ty mopy KHHUT 10 «HaCTOsIIIIEI» reHeTHKE ObLIO MaJIo, U3 yueo-
HUKOB K TOMY BpeMeHH BbInTa Tuiib «[ enerrka» M.E. Jlobarre-
Ba B M3/1aTeNbCTBE JICHUHIpaiCKOr0 YHUBEPCUTETA U IEPEBOJL
MoHorpaduu A. MroaTimHTa «[ eHETHUECKHE HCCIEAOBAHUSY.
[TosTOMY BO3MOXHOCTB MOJTYYUTh HaI€AKHbIE 3HAHUS U3 KHUT
MMEIH JIAJIEKOo He Bee xKenaronye. bonee BaxHBIM, OHAKO, TPEi-
craBisieTcst To, uTo Hukonait BrnaguMupoBuy cam ObLT OTHIM
13 aBTOPOB U CO3JaTesIell COBPEMEHHON IT'€HETUKH, YUEHUs O
MUKPOIBOJIOLUHU U CaMOW CHHTE TUUECKOM TEOPUU IBOIIOLHH, U
BCEM HaM ObLJIO YPE3BBIUAITHO HHTEPECHO U BaYKHO MTPOCITYIIATh
TaKOM Kypc «HU3 MEPBBIX ycT». HecMOTpst Ha TO, 4TO MHOTHE U3 CO-
TPYAHHUKOB HEOTHOKPATHO CITYIIIAJIN €r0 3HAMEHHUTHIC TOKJIaIbI
Ha ceMHHapax Ha Onoctaniuu MucTuTyTa 6nonorun «Mmuaco-
BO» (Ha TeppuTopuH MIbMEHCKOr0 3aMoBeTHUKA), HUIKOMY JI0
TeX TOp, MO-BUANMOMY, HE IOBOJMIIOCH MPOCITYIIATh MOTHBIN
KypC FeHETHKH C OCHOBaMH y4eHUs1 00 3Bostoninu. Hexoropsie
corpynuuku (B.W. VIBanos, JI. Llapankwus u ap.) ObIBaIH y HETO
JIOMa Ha «OPHUTOJIOTMYECKUX M THUIIAX», HA KOTOPBIX 00CY K-
JIAJTUCh OTAENBHBIE TPOOIEMBI COBPEMEHHOT'O 3BOTIOLIMOHHOTO
yuenus. Ho B nepuon ¢ 19 depasns no 26 mapra 1964 rona
HaM JIOBEJIOCh TPOCITYIIATh MOJHBIN Ky PC JIEKIIU-CEMUHAPOB.
W, k cuacTsio, y MeHst 011 MarHnTO(hOH «KomeTay, 4To cenano
BO3MOXHBIM 3aIUCATh KyPC BCEX MPOYNTAHHBIX JICKITUH.

[TpuxoauTh Ha JIEKIMH HE 3alpenanroch HUKOMY, HO CaMo
WX IPOBEJICHNE HE OYEHb AHIITMPOBAIIOCH, TIOCKOJIBKY B TO Bpe-
MsI HUKaKIX 0(UIIHATBHBIX KypcoB Hukomait Bragumuposid
HUTJE HE YUTAJ, 1 BO3MOXKHOCTh BBICTYIATh C ITyOJUYHBIMH
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JEKIUSIMH TpPEeAOoCTaBIsiIack eMy He dacto. Camo uMs
H.B. TumodeeBa-PecoBckoro Bo BIACTHBIX CTPYKTypax He-
PEeAKO BBI3BIBAIO HACTOPOKEHHOCTH W JaKe HEMPHUATHE, a B
Mockse ele xui, 3apaBctBoBal u «Bausa» T.J1. JIsiceHko,
YHUCII0O CTOPOHHUKOB KOTOPOT'O BO MHOTHX By3aX W aKaJeMH-
YECKUX MHCTUTYTaX OBLIO €IlIe HEMaJIbIM.

Bce nexnum auTanuck mocie OKOHYaHUS padodero JHS
C TeM, 4YTOOBI He OBLIO KAKUX-THOO HAPEKAHHI CO CTOPOHBI
agMUHHUCTpannu. Takke ObIa MpeaocTaBiIeHa BO3ZMOXHOCTh
MPUCYTCTBOBATh COTPYAHUKAM UHBIX YUPCIKICHHIM.

Huxonait BnaaumupoBud ynTas JeKIUu B OTHOM U3 KOMHAT
naboparopuu OHO(PU3NKH, PaCITOTIOKESHHON Ha «CTapOi» TeppH-
TOpHH Ypaslbckoro pruinana AkageMuu HayK, 1o yiuuie Coppu
Kosanesckoii, 20. Komuara Oblia HEOObIIAS, YTO-TO OKOJIO
25 KB. M, T10 9TOMY CIIy4alo JI0 Tpejienia 3acTaBlIeHHas CTOJIAMU
U CTYNBSIMU JUIS citymareneil. M3 mHTepbepa MOMHHUTCS eIIIe
OOBIYHAS MIKOIbHAS TOCKA, HEOOXOMMMas IJIst T000ro JOKIa-
na. B To jxe Bpems Obla ocTaBlieHa CBOOOIHASI TEPPUTOPHS,
HEoOXOoMMasl U TIOCTaTOYHas JIJIsl TOro, uToObl Hukonait Bia-
JUMHUPOBHY MOT TI0 HEH pacxakXuBaTh B3aJ-Briepen, noo 6e3
COOJTFOJICHH I 3TOTO YCIIOBUSI YUTATh JICKIIUU OH HE MOT. Moemy
MarauTO(OHY, a 320/THO ¥ MHE, ObIJTa MpeIoCcTaBIeHA TOJIOBUHA
HeOOJIBIIOro Ta00PaTOPHOTO CTOJIA.

Komuara Obliia 3amosiHeHa ciymiateasmua. MHorue,
pa3yMeeTcsi, 4TO-TO KOHCIeKTHpoBaiu. [IpucyrcTBoBana,
HaBepHoe, Bcsl jabopartopusi Hukonas Branumuposuya (1o
KpaifHell Mepe, Ta ee YacTh, KoTopas xKuja B CBEpIIIOBCKE) 1
erie psiJ COTPYAHUKOB U3 ApYyrux Jiadboparopuit. Hackonbko
MHE TIOMHHTCSI, ObI7I0 He MeHee 30 gemoBek. Ceifvac, yepes
45 net, TPyTHO BCEX MEPEUHCITUATH 10 TAMSITH, HO BOT HETIOJTHBIH
CIIMCOK CITyIlIaTeNnen.

Corpynuuku nadoparopun Hukonas Bragumuposuya:
JI.A. lllumenkosa, JI. ®ecenko, A.A. ITo3onorun, I1.1. FOmikos,
H.B. Kynuxos, B.I'. Kynukosa, A.H. Troptokanos, C.B. Tapues-
ckast, b. Aradonos, A. TumiisHoBa, .A. 'unesa, M. 5. UeboTuHa,
XOTs ITPaBHUITbHEE OBLIIO OBI B3SITh IITATHOE pacIiicaHue TadopaTo-
puu 1 niepenucars ero. M3 corpyiHUKOB APYTUX HUHCTUTYTOB —
H.B.'motos, C.1. Bopormnwa u A.C. MapxacuH (MEITUIIITHCKHI
uHCcTUTYT), JLD. Cemeprkos v B.H. [T1OTHUKOB (TeCOTEXHUYECK U
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nuctutyT), A.T. MokpoHocoB (YpanbCKkuii rocyHHUBEpCH-
TeT) U U3 300j0roB Hamero Mucruryra — FO.11. HoBo)keHOB,
B.E. beperosoii, 1.M.XoxXyTKHH U 1.

Kypc nexnnit Hukonas BraguMupoBuua cocTos U3 Tpex
qacTeil: HCTOPHS TEeHETHKH, COOCTBEHHO T'€HETHKA, BKIIIOUAS
OT/IeJIbHBIE TEMAaTHUYECKHE Pa3/IeIIbl, HATPUMED «3BOJIIOLUS I'e-
HOMAy, H HECKOJIBKO JIEKIIHI, TTOCBSIIIEHHBIX MUKPOIBOJIOLUH.
3aBepruatonas JeK1us Obliia IOCBsIIEHa TBOPUECTBY HAYYHOTO
paboTHUKA.

Bb110 OBI OUEHB YIIPOIIEHHBIM NOJIAraTh, YTO CaMoe IeH-
HOE B 3TUX JIEKIIUSIX — 3TO UMEHHO COZiepXKaHue, (haKToIorus,
CaMU OCHOBBI T€HETHKHU. B KOHII€ KOHIIOB, MHOTO€ U3 TOT'0, YTO
roBoput Huxomnaii BiaanMupoBid, MOXKHO ObLIIO paHO HMITH TTO3/1-
HO I'JIe-TO IIPOYHTATH (XOTA B TIOPY «KEJIE3HOT0 3aHABECA» 3TO
OBLIO Ype3BBIYAIHO 3aTPyIHUTEINIBHO), TI0 KpaiiHel Mepe, Ha
anruiickoM si3bike. Ho B nexuusix Hukonas Bnagumuposuua
IJIABEHCTBOBAJIO MHOE, 8 UMEHHO IBOJIIOIUS MBICIH, ujien. OH
MOT JIETKO YKJIOHUTBCSI OT OCHOBHOM TEMBI 1 TOBOPUTH O UEM-TO
JIPyTOM, HE Tepsis IIPU 3TOM [NIABHOM MBICIIN, U 3TO YaCTO MPOCTO
3aBOpakuBaso. BcTaBiss, HampuMep, HECKOIBKO (ppa3 o Tom,
YTO OJIMH U3 KPYITHBIX TEHETHKOB KYpHJI TPYyOKY, a Ipyroi —
CHUTapeThl, M PAa3MBIIIISAS O TOM, KaK 3TOT (PaKT CKa3bIBAJICS
Ha pa3BUTHH reHeTHKHU BooOIe. [TonoOHbIe SKCKypCHI Beeraa
BbI3BaJIM BocTOpr. Ho, MOBTOPSIIO, 3TO HUKAK HE CKAa3bIBAJIOChH
Ha YETKOCTH U SICHOCTH N3JIOKEHHSI OCHOBHOW TEMBI 1, Ha000-
POT, HEPEIKO CIIOCOOCTBOBAJIO YCBOSHHIO B OOIIEM-TO HENIPO-
croro Matepuaina. [loromy uto, kak roopust Huxonait Bnagu-
MHPOBHY, TCHETHKA — HayKa TOYHas, a IOTOMY ¥ HEMPOCTasl.
W, xoHeYHO ke, Beera nopaskaa ero JIOruka U3JI10KeHH s MaTe-
puana. Kakue Obl SnUTETH HE YIIOTPEOISITH IO OTHOIICHUIO K
€ro JIeKIHM (OIIeCTSAIINe, 3aXBaTHIBAIOIINE, HHTEPECHBIC U T.1.),
moboii cymasimuii Hukonas BraguMuposuya B OTBET JIMIIb
CHHUCXOJIUTENBHO YJIBIOHETCS, a HE CIyIIaBIIEMY OOBSCHUTH
Ha CJIOBaX 3TOT ()EHOMEH MPOCTO HEBO3MOXKHO. [ToaToMy Tak
Ba)KeH OBLJI LIIAHC IIPEIOCTABUT 1K€ CAMOMY B3bICKaTEIIbHOMY
CIyIIATEeI0 BO3MOKHOCTD YCNbIMIATh ['010¢ 1 MBICIb.

Bcero Hukomaem BrmanguMmupoBuyem ObLIO MPOYNUTAHO
14 nexuuii. [TockonbKy B T€ TOABI JOOBIYa MAaTHUTO(POHHOM
JICHTBI ObLIIa BECbMa ITPOOJIeMaTHYHOM, JIEKIIUH 3aITHCHIBATHCH
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Ha MarHUTO(OH IpHU cKopocTH 4.76 cM/ CeK., ¥ BCEro ObLIO HC-
TPayYeHO OKOJIO 7 KM MarHUTO(GOHHOI JIeHThI. Pasn aToro npu-
IIJIOCH MOXKEPTBOBATh MHOTUMHU JIPYTUMHU 3aIUCIMHU, O YEM S,
pa3yMeeTcsl, HUCKOJIBKO He kajel. JIekun He pa3 nepenucsl-
BAJIUCh, YTO, KOHEUHO XK€, HE YIYyUllIaJIo Ka4yeCTBO MJICHKHU, HO
caMoe CTpaIrHOe Haganock B Hadasre 80-X roI0B MPOIILIOro BeKa,
nouty yepes 20 JeT nociie 3anucH 3TUX JIEKIHH: MarHuTO(OH-
Hasl JIHTA CTaja pa3pylIaThCsl, KPOIIUTHCS (KCBHIIATHCS»), Uy
MEHs y’ke He ObIJI0O BOBMOXHOCTH CIIACTH 4acTh KacceT. 1 B
TIOCTIETHUE TO/II MHE OBLIIO HEBECEJIO CO3HABATD, UTO TO, YTO 5
XPpaHMJI y’Ke HECKOJIBKO AECSTHIICTHH, B 00IIIEM-TO HE BBI3bIBA-
€T HM y Koro uHTepeca. [Tomumo 6e3ycinoBHOM nCTOpHYECKON
LIEHHOCTH CAMUX 3aIMCeH, JINIHO /ISl MEHS ObLIO BKHBIM U
TO, 4TO $I XPaHIO JIEKLUY OINIIOHEHTA 10 MOEH KaHJIUIaTCKON
JVICCEPTAINH, & TAKXKE TO, YTO 3TO JISKIIUH CTYAEHUYECKOTO TO-
BapHIlla MOEro yHuBepcuTeTckoro yuurtens [laBma Bukropo-
BUYa TepeHThEBA, XOTA K COAEPKAHUIO JIEKIIUN ITO HE UMEET
HUKakoro otTHoureHus. Kak nokasano BpeMs, NpocyIIaHHBIH
KYPC HaBCET/1a OCTAJICS B TAMSITH BCEX, KTO IIPUCYTCTBOBAJI HA
HUX, U 0 HUX HEOJHOKPAaTHO YIIOMHHAJIOCh B BOCIOMUHAHUAX
o H.B.Tumodeere-PecoBcrom.

Ho neno npuHsI0 HEOKUJAHHBIN MOBOPOT, KOT/1a HA MOJIO-
JIKHOM KOH(pepeHIIN MHCTUTYTa SKOIOTHH PACTEHUN U KU~
BoTHBIX YpO PAH Becnoi 2000 rona, nocssmenHoit 100-netuto
H.B. Tumodeea-PecoBckoro, yuyacTHHKaM ObLIa MPEIOCTAB-
JIEHA BO3MOXKHOCTb IPOCITYIIATh OTPHIBOK OHON M3 JIEKINH,
3aIMCaHHON MHOIO, C T€M, YTOOBI MOJIOJIbIE COTPYAHHUKH YCIIbI-
many roioc Hukomnas BaguMupoBuda 1 MaHepy W3JI0KCHHS
MaTepuaia. DTOT OIBIT KUMeN OobIIoi yernex, u B 2002 roxy
JUPEKIHsI HAILIETO MHCTUTYTA 00paTHiIach K CBOUM COTPY/I-
nukam B.JI. Bepmmauny u B.b. JlyOopoBuny ¢ npenioxeHnem
MIPUBECTH B IOPSII0K MOH 3aITUCH U TIEPEBECTH X Ha KOMITAKT-
JIVICKH JUJIS1 TAJTbHEHIIIEro CBOOOTHOTO PACpOCTPAaHEHUS CPEIH
KOJIJIET, ¥ KONTMPOBaHUe He BO30paHsIock. B pesynprare ycu-
nuit B.JI. BepmanHa MOM TUICHKH OBIITM CYIIIECTBEHHO «OT-
PEMOHTHPOBaHbBI» 1 3aIIMCH ObLIIH IIEPEBE/ICHbI HA COBPEMEHHBIE
MarHUTO(QOHHBIC KacceThl, X0Ts HaiiTu B 2002 romy cTapsIid
MarHuTodoH, padoTaroiuii Ha ckopocTh 4.76, 0ka3aoch 1eJI0M
JIaJIeKo He MPOCTHIM. A yxke 3ateM B.b. JlyOpoBuH mpeBpaTiI
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9TH 3aITHACH B «OIU(PPOBAaHHBICY Ha KOMIAKT-TUCKe. [lake mpu
CBOCM <<peBHOCTHOM>) OTHOLICHUU K MOUM CTapBIM 3aIllucCAaM, A
JIOJIKEH MPU3HATD, YTO KOJUIETH CHIETaIl BCE BO3MOXKHOE IS
TOTO, '-ITO6I)I COXpaHI/ITI) U Jaxe yJ'Iy‘IIJ_II/ITI) KadyeCTBO 3By‘IaHI/IH
rosioca Hukonas Biagumuposuya. [TosiBeHre 3TMX KOMIAKT-
JIUCKOB — pelualiuii ciayydail yCiblaTh MOJ3UI0 U MY3bIKY
HayKH.

Teneps ke, 01arofapst MHUIUATUBE OBIBILICTO COTPYTHUKA
WHCTUTYTa SKOJIOTHH, a HBIHE TT1aBhl m3aarenscTa JI.E. Prio-
HUKOBA, a TAKXKe ¢ JTF00e3Horo coracus Auapes HukonaeBnya
Tumodeesa, ceina Hukonas Bnagumuposuya, Ha M31aHHE ITUX
JICKIIUH B ICYATHOM BHJIE, OMOJIOTH, J1a U HE TOJIBKO OHH, MOT'y T
HpO‘{eCTB TCKCT yueneBumx J'[GKLII/If/'I. A THIATCJIbHAA U KOppeKT-
Hasi 00pabOTKa TEKCTa CyIIECTBEHHO TOMOTACT «YCIBIIIAThY Ma-
Hepy u3jo0xkeHus matepuaia Hukonaem Brnagumupouuem.

B To0 ke BpeMst He0OX0UMO TIOMHHUTH O TOM, YTO MHOTHE
snekuuu Hukonas BraguMupoBria HEOJHOKPATHO 3alMChIBaA-
JIUCh HA MATHUTO(OH 1 XOTS OBl 9aCTh 3aITHCeH HaBEpHSIKA COXpa-
HHUJIACh. XOUETCS HAJIEAThCS, YTO MOSBIICHUE HACTOSIIEH KHUTH
CTaHET CTUMYJIOM JIJIsl COOpaHMS BOSIUHO MHOTOYHCICHHBIX
BeICTYyIUJIeHHI Hukonas Bnagumuposrya U, co BpeMeHeM, 13-
JIaHUs B Ie4aTHOM BHe 00JIe€e ITOTHOIO MKJIa JIEKITUH.

Bnaoumup Mwenxo
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IIpeaucioBHe HAYYHOTO PeIaKTOPA

Wwms H.B. TumodeeBa-PecoBCcKoro, BELIAOMIETOCS PYCCKOTO
YUYEHOT0-3BOIIOLMOHUCTA X X BEKA, U3BECTHO HE TOJILKO B CPEJIE
CIIEINAITICTOB OMOJIOT OB, (PM3UKOB, YYEHBIX U3 IPYTUX OTpaciei
€CTECTBO3HAHUS, HO U CPEU JIOJIel, 3HAKOMBIX C UCTOpUEH
€CTECTBO3HAHUS, HOCUTEJIEH HayYHOT'O MUPOBO33PEHUSI.

bnaromapst pomany Jlanuuia I'panuna «3yop» ¢purypa Hu-
KoIasi BmagumupoBwda u ero HempocTast, IpaMaTHdHas Cyap0a
CTaJIM U3BECTHBI JOCTATOUHO IIMPOKOMY KPYTYy YUTATEICH.

Hukomnait Bagumuposwd ponuics 7 centsops 1900 rona.
[Nocnie okOHYaHUsI TUMHA3UU yUMIIcs B MOCKOBCKOM CBOOO/I-
HoMm yHHBepcuTeTe uM. A.JL. [llansBckoro, a Taxxe ¢ 1916 mo
1922 r. — B MockoBckoM rocyHupepcuteTe. OKOHUUI KypC
¢usnko-maTemarngeckoro akymnsreta MI'Y u Bonbmioit 300-
snorudeckuil npaktukyM Konsunosa. Bo Bpems I'paxganckoit
BoitHbl H.B. TumodeeB-PecoBckmii HEKOTOpOE BpeMs BOeBaJI 3a
«3eneHbIx». Kak oH cam 00BsCHS, «OHH 3aHIMAJIUCH [TOJIE3HBIM
JICJIOM: THAJIH HEMIIEB C YKPAUHBL. ...

Hwukonait Bmaguvuposma 6s01 yuenukom H.K. KonbsiioBa n
C.C. YeTBepHKOBa, )KM3Hb KOTOPBIX TAK)Ke SBIACTCS 00pa3ioM
YECTHOTO M CAMOOTBEP)KEHHOTO CITyKCHHs Hayke U Pommhe.
C 1921 o 1925 r. pabotan B MHCTUTYTE 3KCIIEPUMEHTAILHOM
6uonmoruu B Mockse.

C 1925 o 1945 r. o Hactosturo mpodeccopa H.K. Kosbrio-
Ba H.B. Tumodeer-Pecorckuii paboTtan B IHCTHTYTE HCCiemo-
BaHus Mo3ra B bepnun-Byxe B 'epmannu. C 1936 o 1945 1. Ob11
nupexkropoM OTaena reHeTHKH U OMO(U3MKH 3TOT0 HHCTHTYTA,
aTocie BCTYTICHHSI COBETCKUX BOHCK B bepimu-Byx otnen cran
HasbiBaThest HUU renetuku u onodusuku u H.B. Tumodees-
PecoBckwuii ObIT HA3HAYEH €TI0 TUPEKTOPOM.

INoznuee B bepiun-byxe 01 ocTpoen Makc-/lens0prok —
LenTp MonexyisipHOil MENULIMHBL, HA 30aHUU KOTOpOro B 1992
rojly ycTaHOBJIeHA MamsiTHas focka B yecth H.B. Tumodeena-
Pecosckoro.

B cenTsi0pe 1945 rona y4eHsIii ObLT apecTOBaH, OOBUHEH
B IIMHOHAXE U ocy’k/ieH Ha 10 1et. Bo Bpems 3aKkiIf0ueHHS OH
ObLI KaK BBIIAIONIMKCS CIIEIIMAJIUCT B 00J1aCTH PaIHalluOHHOM
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lpenuncnosme Hay4HOro penakTopa

OMOJIOTMY TIPUBJICYCH K MCCIEJOBAHUSAM, CBSI3AaHHBIM C BBI-
SIBJIICHHEM OMOJIOTHYECKUX MOCICACTBUMN SIIEPHBIX B3PHIBOB.
W ¢ 1947 o 1955 . B 3aKpBITOIT TAOOPAaTOPHH (KIITapaIIKe») Ha
[OxHOM Ypase oH 3aHUMAIICs PAAHOOHOIIOr TYECKUMH HCCIIe-
nosanusaMmu. [Tocie ocBoOox aenns ¢ 1955 mo 1964 . 3aBenoBan
oT/1eJI0M paroOrooruu u onodusnku B IHCTHTYTE OHONIOTUH
Y®AH CCCP B Exarepundypre (Torma Ceeprioscke). C 1964 mo
1969 1. ObLIT 3aBETYIOIINM OT/IEIIOM PaIMOOUOIION MU U TEHETHKH
WuctutyTa MenummHckoi paguoiorrn AMH CCCP B O6HUHCKe.
C 1969-ro — xoncynbranT MHCTHTY T METUKO-OHOIOTHUECKUX
npobaem Munucrtepcta 3apaBooxpanenus CCCP. Hukomnaii
Brnagumuposuu ymen us xusHu B 1981 rony.

Bkuan Hukonast BiraguMupoBrda B cOBpeMEHHY 10 OHOJIO-
THYECKYI0 HAyKy HEBO3MOXHO nepeotieHnTh. H.B. Tumodees-
PecoBckwmii Ob1T OAHUM U3 OCHOBOTIOIIOKHUKOB ITOMYJISIIIHOHHOM
TeHETHKU U CO37aTesIeM CUHTETHYECKO TeOpHUH IBOJIOLUU
Hapsaay ¢ @. loOpxxanckum, 3. @oprom, [Ix. XonmeiHoM,
Jx. Xakenu, U.W. llImansraysenom u ap. Ero pabora, BbI-
noiHeHHas coBMecTHO ¢ M. Jlenp6prokom u K. [lmmmepowm, o
OIpe/IeIeHUIO pa3Mepa reHa (3HaMeHHTast «3eJIeHast TETPaIby»)
MOJIOKHIIA HA9aJI0 COBPEMEHHON OHO(PH3HKE, MOIEKYISIPHON
reHeTuke u paanoduonorun. Mmes pusndeckoe u Ouosoruye-
ckoe oOpazoBanue, Hukonaii BiagumupoBud He 60sICs Teo-
PEeTH3MPOBATH IO IUPOKOMY KPYTY OHOJIOTHUECKHX BOIIPOCOB
1, 0€3yCIIOBHO, OBLI KPyMHEHIIMM TeopeTukoM. Tumodees-
PecoBckuii BHEC 3HAUNUTENEHEHINTUI BKIIaJ B OHOIOTHYECKYIO
TEopuIo, CHOPMYITUPOBAB IPUHIIMIT KOHBAPHAHTHOM PEAYILIN-
karuy. KoHBapuaHTHas peAyIUINKAIUI — OIWH U3 HEMHOTHX
OCHOBOIIOJIAraloOIIMX TPUHIMIIOB Oronorun. Hapsny ¢ npun-
IIUTIOM €CTECTBEHHOTO 0TOOPA KOHBAPHAHTHAS PEIyTIITHKALN,
THOXKaJTy i, BTOPO# M3 KpaeyTroJIbHBIX KAMHEH TeOpeTHUEeCKOH O1o-
JIOTUH WK TOTO, uTo H.B. cunTan npeqBecTHUKOM TEOPHUH.

Ocob6oe mecTo B xu3Hu 1 TBopuecTBe H.B. Tumodeena-
PecoBckoro 3aHUMAET «CBEPIIIOBCKHIN TIEPUOJ, TIPOIOIIKAB-
muiics ¢ 1955 mo 1964 1. B 9T0 BpeMst OH 3aIUIIAeT TOKTOPCKY O
UCCEPTAINIO, HE UMesl TUIIIIOMA O BBICIIEM OOpa30BaHUU U
KaHMaTCKOM CTETIeHN (B CBSI3H C 3TUM BO3HUKIIH 3aTPyTHEHHS,
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Mpeancrnosme Hay4YHOro peaakropa

1 TIPUIILTOCKH TTOTyYaTh CTIeHaIbHbIC pa3pemienus). JJaboparo-
pHst, 3aHUMABIIASICS TPOOIIEMaMK KOHTHHEHTAJILHON paIn0dK0-
Joruu, Bouia B coctaB MucTuTyTa Ononornn YOAH CCCP
(tenieps — UBPuX YpO PAH) kak otaen paanoOHONIOTUA U
6nodusnku. HecmoTpst Ha mpoxiasHOE, €CIIM HE CKa3aTh He-
raTMBHOE, OTHOIIEHHE TOT/IALTHUX BIacTel U MapTUIHOTrO am-
mapara Kk H.B. TumodeeBy-PecoBckoMy, BOKpYT HEro Bceraa
coOMpaIoch MHOXKECTBO €IMHOMBIIIJICHHUKOB, KOJIJIET, MOJIO-
nexu. OH Ieapo AeNnics CBOUM OTPOMHBIM Hay4HbIM Oara-
YKOM C MOJIO/IBIMH Y4YeHBIMH. Byaydn Onectsiinum oparopom,
H.B. TumodeeB-PecoBckuii opraHn30BbIBaII U TPOBOINI HAY Y-
HBIE CeMUHapHI («opbI»). Ha aTux cemnHapax B hopme cBoOO -
HBIX TUCKYCCHI 00CY K 1aTHCh aKTyaIbHBIC HAyYHBIC TPOOIIEMBI.
[Tpum 3TOM BCeraa nMprCyTCTBOBAJ JIOBOJIBHO €IKHH IOMOP, TaK
kxak Huxonait BnaguMupoBry cuuTa, 4TO HEJlb3s 3aHUMAThCS
HayKOH «CO 3BEPHHOHN CEPbE3HOCTHION.

[IpencraBiieHHBIN B JaHHON KHUT'€ MaTepuail — JEKIUH,
npountanubie Hukomaem BiaaguMuposrdem acimpaHTaM v MO-
JIOZIBIM YueHbIM B 1964 rony HakanyHe ero orsesna n3 Cep/ios-
cka B OOHWHCK. 3anicH OBLITH ITPOM3BEICHBI OMHUM U3 MOJIO/IBIX
cirymareneii — B.IT MmeHko (HbIHE TOKTOPOM OHOJIOTHYECKUX
HaYK, BEAYIUM HAyYHBIM coTpyaHuKoM NOPmXK).

C Toro MoMeHTa, Koraa OblIIM MPOYUTAHBI 3TH JICKIUH,
MHUHYIO 45 5eT. 3a 3T0 BpeMst OHOIOTHs, B TOM YHCIIE U TeHe-
THKa, YIIIJIa JaJIEKO BIIEPE]] B CBOEM PA3BUTUH, OJHAKO HECMO-
TPsl Ha TIOYTEHHBIM BO3PACT ITH JIGKIIMHM HUKOTJa HE YTPaTIT
aKTyaJIbHOCTH, TOCKOJIBKY B HUX TOBOPUTCSI 00 OCHOBaxX r'eHe-
THUKH 1 OUOJIOTHH B LIEJIOM M TOBOPUTCSI YEJIOBEKOM, KOTOPBIH
caM y4acTBOBAJI B pa3pabOTKe 3TUX OCHOB. [IoMHOXKEHHBIE HA
OpaTOPCKUH TanaHT, (PeHOMEHATBHYIO0 3PYANLUIO, BEIINKOJIETI-
HOE 3HAHUE PYCCKOrO S13bIKa, YYBCTBO IOMOpPA U BEIMYANILINM
ypoBeHb KynbTypsl Hukonas BraguMuposuya, 3TH JeKIUU
OynyT BocTpeOoBaHBI BO Bce BpemeHa. C 0HOI CTOPOHEI, 3TO
JOKYMEHT 3I0XHU, OJJHA U3 CTPaHUI] UCTOPUU U METOJOJIOT U
OMOIOTrN4eCcKOH HayKH, C IPYTONH — 3TO )KUBbIE PA3MBIIIUICHHS
0 mpo0IemMax, MepCreKTUBAX U BO3ZMOXKHBIX MaruCTPaIbHBIX
MyTAX Pa3BUTHUSA OMOIOTUYECKON HAYKH.

H.B. Tumo¢ees-PecoBckuii yTBEepKIa, 4TO, B OTIIHINE
OT (M3UKHM M XMMHUHU, Pa3BUBABIINXCS 33 CUET aHAIM3a —
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lpenuncnosme Hay4HOro penakTopa

pacuwIEHEHHUs CIOKHOTO Ha IPOCTHIC YacTH, B OMOJIOTrNH, KO-
TOpas TaKKe UCIOIb30BaNa aHAJU3 B HAYYHOM TOMCKE, UIET
MHOTOCTYNEHYAThI MK IMCINTUINHAPHBIH cHHTE3. OH T0JIKeH
3aBEPUINTHCS MOCTPOCHHUEM OO0IIel TeOpuH KUBOH MaTepHi,
OCHOBAHHOM Ha 3HAaHUM BCEX YPOBHEH OpraHU3alni )KHBOTO U
3aKOHOB €T0 UCTOPUUYECKOTO Pa3BUTHSL.

YBEepeHHOCTh B HEM30EKHOCTH TaKOTO CHHTE3a NUMEET
11071 co00¥ MPOYHOE OCHOBAHHE — EAMHCTBO JKUBOH MPHUPO-
b1, IEIOCTHOCTH OMOIOTHYECKUX 00BbEKTOB, EAMHCTBO XUMH3-
Ma, CTPYKTYpbI ¥ pyHKIMHU. Takoil cuHTe3 paccMaTpuBaeTcs
1oiuac Kak HeoOXOAMMOE yCIOBHE CMEHBI BeKa (DH3HKH BEKOM
Ouornornu.

Oco3HaBasi 310, B KOHIIE cBoero Kypca Hukomait Bnaginvu-
POBHUY ITOYEPKHUBAET, YTO 3HAUNMOCTH OMOJIOTHYECKOI HAyKH
Helb3s IPUMUTHBHO 00OCHOBBIBATh OaHAIBHOM TparMaTukou.
OH roBOpHT 0 HEOOXOANMOCTH TOT'0, YTOOBI JAaXKe HECTIEIINAIIU-
CTBI MMOHSIH, KaKUe KOJIOCCAJIBHBIE 3a/1a4H CTOSIT IIepe]] COBpe-
MEHHOHU OHoJIoTHeH.

B snoxy riio0anbHBIX MJIaHETapHBIX M3MEHEHUIT YeoBe-
YeCcTBO Bce OOIbIIe TPEeBOKUTCS 3a Oynymiee ormocdepsr. L{u-
BUJIM3AIIMS HYXKJAETCsl B HAYYHO 00OCHOBAHHOW KOHIICIITHH
YIPAaBJICHHS MPOLECCAMHU KU3HEIESTEIIBHOCTH 1 3BOJIIOLUU
KUBOH MaTepuu. MeTonoJ0rn4eckuil popsIB AJIs PEIICHUs
JTAaHHOU TIPOOJIEMBI IO CUITY TEOPETUYECKOH OMOIOTHH B COI03€
€O BCEM €CTECTBO3HAHUEM.

Mpiciu, GpakThl, 00pa3bl, H3JI0KECHHBIC B 3THX JICKIUAX,
MT'HOBEHHO 3aBJIAZICBAIOT BHUMAHHUEM YHTATENSI U HE MOTYT
OCTaBUTH €T0 PaBHOAYUITHBIM.

51 pexomeH0BaII ObI 3Ty KHUTY BCEM, KOTO HHTEPECYIOT
BOMPOCHI €CTECTBO3HAHMS, a JUIsI JIFO/IEH, TOJIBKO HAUMHAIOLIUX
CBOH ITyTh B OMOJIOTMH, ITH JIEKIIUHU ITPOCTO 00S3aTECIBHBI.

Braoumup Bepuiunun,

O0OKMOp OUONIOSUYECKUX HAYK, 3a6edYIowull 1abopamopuet
aKronoeuyeckoeo monumopunea UOPuK YpO PAH, 3asedyio-
wutl kagheopoil 300102uu buoroeuyeckoz2o gaxyrvmema Ypl'y
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Camvle crodchvlie npodiemvl OH U31a2al
Kaxk Hemvssi npocmo. A 0asHo 3amemul,
4mo mom, Kmo Xombv pa3z CAbldl 6bLCMYN-
nenuss H.B., 3anomnun eco uoeu eciu ne
Hascez0a, mo Haooneo. OH ymen 8pe3amo-
€5 8 NAMAMb OCMPOMOL NPOCHOMUL.

Hanuun I'panun
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BBenenue

Sl JoMKeH Bam YTO-TO Takoe Mpo4vecTb, B 0DLLEM MMe-
lolLiee OTHOLLEHMe K reHeTunke. § dymalo, YTO HET HMKAKOro
CMbICa YUTaTb HEYTO NOAOOHOE KPAaTKOMY KypCy reHeTuKM,
MOTOMY YTO Cenyvac y Hac, claBa bory, NosBMIOCk 1Ba XOPO-
WX y4eOHMKa reHeTk — JlobawweB 1 MIOHTUMHT. 3HaunT,
Xenatouime MoryT OOoCTaToO4HO MOoAPOOHO O3HAKOMUTLCS C
FeHETUKOW MO 3TUM yHeOHMKaM.

§l ke Xo4y M3NOXNTb HEYTO MHOeE, Tak CKa3aTb, OCHOB-
Hble 3Tarbl PA3BUTUS N Y3MOBble MyHKTbl COBPEMEHHbIX re-
HeTUYeCcKnx NpeacTaBneHnn. M HavaTb MHe mpuaeTcs, Kak
BCerza B Takux CJly4asx, UCNPOCKUB 3apaHee y Bac U3BUHEHNS
3a NonynapHOCTb W TPUBMANBHOCTL TOTO, YTO A Oydy roBo-
PUTb O BHEHAYYHbIX BeLLaX.

S xo4y NOCTYNNUTb TakiM 00pa3oM: CHavana BKpaTLe 1 B
0bLLMX YepTax oxapakTepmn3oBaTb MaTepmas, Noanexalimm
nccnefoBaHuMio. K coxaneHuio, B 4eTkon 1 acHon dhopme
3TOro HET B y4ebHMKax — HW Mo BUOMOTUK, HM MO FreHeTuKe,
MOTOMY YTO 3TO CJZIULWIKOM TPUBMaNbHO, HeHay4Ho. BmecTe ¢
TeM NCTOPKS TOYHOMO eCTECTBO3HAHMSA KAk Pa3 y4MUT HaC TOMY,
4TO SICHOE MpeacTaBNeHne O TUMNYHENLLIMX, OOBEKTUBHbIX U
Hem3beXHbIX CBOMCTBAX TOro MaTepuana, KoTopbli noane-
KUT U3YyYeHUIO B IaHHOM Hay4YHOW AUCLMMNINHE, — Ype3Bbi-
YarHO CyllecTBeHHas Belllb. OTPbIB OT 3TUX ACHBIX U YETKMUX
npeacTaBneHunii 4acTo BeAeT K TOMY, HTO MOSBNSIOTCS «1eamn»
N «OXKEeHTNbMeHbI», KoTopble 3abnyxaaoTca B be3gHe ma-
Tepuana HayK 1 BCEro Mpoyero 1 yxoaaT HeBEJOMO Kyaa OT
TOro, 4T0, CODCTBEHHO, NOANIEXUT UCCNEO0BAHNIO.

3atem, Mocsie KpaTkoro WCTOPUYECKOro BBeLeHWs,
X0y NonpobOBaTh U3IOXNUTb OCHOBHbBIE YePTbl COBPEMEHHOWM
reHeTMKM, KOTopble, Kak i cimTalo ([a U He TONbKO f, @ O4eHb
MHOTMe), ABNAOTCA Hen3bexHoM 1 HeobXoanMMoM Npeano-
CbINIKOW NtoOOro Hay4HOro BMONOrMYeCKoro NccNenoBaHus,
Oynb To Nonesas 300/10rM1s UK BOTaHKKa, U BAOTb A0 61o-
XMMUN, BNODN3VKI U NPOYEro.

HaxoxaeHne Hay4HOro paboTHMKA BHE COBPEMEHHbIX
Hay4HbIX KOHLeNuu BemeT B NtoOOW OTpacin CoBpPeMeH-
HOrO ecTeCTBO3HAHMA K MaBaHUIO B DeCKOHeYHbIX OeTanax
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BeenerHune

1 HaCTHOCTAX OKPY>KatoLLEero Hac 1 NOAJMEXALLEro U3y4eHuio
BHeLHero Mvpa 6e3 BO3MOXHOCTM [eNCTBUTENIbHO OOHOB-
NATb N CTPOUTb HOBbIE Hay4Hble KoHuenuun. Mel elle He-
CKOMbKO pa3 bynem Bo3BpaLlaThCs K 3ToM TeMe. S HanoMHIo
BaM 3amMedaTeslbHYylo Belllb, KOTopas HefaBHO Mpou3oLna y
BCeX Hac Ha rmasax. Bbl 3HaeTe, YTO B COBPEMEHHOW Moneky-
NSIPHOV TEHETVKE 1N MOMeKyNapHON O1ONorMm, HeCMoTPS Ha
TO, 4TO Y HaC B OTe4ecTBe ObINo 1 eCTb AOCTaTOYHOE YMCTIO
rPaMOTHbIX OUOXMMWKOB, BRaAEOWMX Pa3inNYHbIMN METO-
JaMu 1 Tak fanee, BCe CyLLECTBEHHOe caenan bacypmaHe.
N 0O BACHARTCA 3TO UCKITIOYNTENBHO TEM, YTO HALLIW € IKEHTSTb-
MeHbI», TaK CKa3aTb, KOBbIPAIOT B B1OXMMUYecKor npobne-
MaT1Ke BHEe COBPEMEHHOM Hay4HOW KOHUenumu. M3yyaior,
MOXET ObITb, HeDE3bIHTEPECHYIO feTallb, M3y4aloT AOBObHO
3hHeKTUBHO, MHOTAA OCTPOYMHO, HO Ha Dosbliyto Aopory
COBPEMEHHOM HayKU TaK 1 HE BbIXOASAT.

BbILnu Xe Ha 3Ty Aopory OMOXUMUKM HUYEM He fnyulle
HalMx. A nog4ac, MOXeT ObITb, JaXe W XyXe, Tak CKa3aTb,
KI1aCCOM HUXe, HO HaXOAMBLUMECS B KOHLEMNUMSX CoBpe-
MEHHOW DMONIOrMI 1, B HaCTHOCTW, COBPEMEHHOW reHETUKMN.
N6o Gonbluas fJopora BCer COBPeMEHHOM Tak Ha3blBaeMOM
MOJIEKYAPHOM OMONOrM eCTb He YTO MHOE, Kak fornyeckoe
NPOOONXEHME N paclLVpeHne NpeaenoB KOMMNETEHLMM XPO-
MOCOMHOW TEOPUM HaCeACTBEHHOCTM. Tak KaK y Hac npak-
Tnyeckn Ha 20 neT Obina npepBaHa reHeTM4eckas TpaauLms
1 uenble 06nacTh Hallen 6uonormm He ObIIV 3aTPOHYThI CO-
BPEMEHHbIMW TEHETUYECKMMM KOHLEMNUMAMU, Hens3bexHo
NoNyYnnoch Tak, YTo, HECMOTPS Ha BCe ycepane, BCe yCUnus
1 XOPOLLO MPOBOAVMYIO IKCMEPUMEHTANbHYIO PAbOTY, HalLM
«AXKEeHTNIbMEHbI» Tak 1 He BbILLW Ha Oonbllylo Aopory, Ha
KOTOPYIO BbILLIV 3apy0exHble OMoXMMUKK. BoT 310 06CTOS -
TeNbCTBO, KOTOPOE, MOBTOPSAIO, MPOM3OLLNO Y HAC Ha rnasax
OykBanbHo 3a nocnenHve 10—15 net, 4OXKHO 3aCTaBUTb HaC
3alyMaTbCst 06 04eHb MHOTOM.

CxofHble cUTyaLMM HabmodaloTCs 1 B psade apyrix ob-
nacten Guonornm, o Yem s B CBoe Bpems Byay roBopuTs. ITO
KacaeTcs M OCHOB COBPEMEHHOTO 3BOIOLMOHHOMO YHeHUs, 1
OCHOB AeMorpacun 1 y4eHns o Nonynsaumsx, U OCHOB 3KO-
IOruK, OUOLIEHONOMK, CXOOHbIX ANCLUMAMH. I KOHeYHO,
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BeeneHune

OCHOB O[JHOTO 113 LIEHTPAbHbIX B O1OMOrMn pa3genos, KOTo-
pbI B Camolt 00LLer (hopMe MOXKHO Ha3BaTb 3MOpMONIOrMen.
Ceryac ero Ha3blBalOT MO-Pa3HOMY: MEXaHWKOW pa3BUTUS,
usmonorver pasBuTUs, AMHAMUKOW Pa3BUTUS U OpYrMu
Yy4YeHbIMU MIMEHAMU, TO eCTb yHeHUst 006 oHToreHese mobbIx
OpraHM3MoB. DTa 0bnacTb bronorny BooOLLe Hanboree oT-
CTana C TeopeTnNHeckKom TOHKM 3peHns. Ay Hac oHa OyKBanbHO
ThIPKAETCSA B rpyOOM IMMNPU3ME U HUKAK He MOXET BbITU Ha
DosbLUyo AOPOTrY — ONATb MO TOW Xe NPUYMHE: MOTOMY YTO U
COBPEMEHHbI BbIXOA, B TEOPUIO OHTOreHe3a bepeT Havano B
XPOMOCOMHOW TeOpUM HaCIeACTBEHHOCTM Kak Hanboree 00-
e 1 Hanbonee TOYHOW raBe COBPeMeHHOM Gronornu.

TakoBbl BBO[HbIE COODPaXeHUs, KOTopble s, OfHaKoO,
HeCMOTpPst Ha UX TPMBMAJIbHOCTb, O4€Hb MPOLLY Bac UMeTb B
BMIY M NpoayMaTh KaXAoMy CO CBOEW TOYKM 3peHNst, NOTo-
MY 4TO 3TO O4eHb CYLLECTBEHHAS Bellb.

Bronoru 1o crx nop He NPUBbIKIN CO3HaBaTb TOrO, Kak,
K NpuvmMepy, CMELIOH 1 Xanok (u3nkK, 4em Obl OH HU 3aHK-
Mancs: KNacCU4eckon MexXaHUKOW, 3MEKTPUHECTBOM, OMTW-
KOW, aKyCTUKOW, SAEPHON (DU3NKON WM 3ayMHbIMU MPO-
BremMamu COBpPEMEHHOM TEOPETUHECKOM DU3NKM, ECTTV OH He
CTOUT Ha NO3ULIMAX COBPEMEHHbIX (DU3NYECKNX KOHLEMUMNA.
be3 3Toro oH HK1KyAa He roAMNTCS W HMYero MyTHOro He CAena-
eT H1 B OfHOW obnact. A DOMBLIMHCTBO HaLlMX OMOMIOros,
C 3TOW TOYKM 3PEHMUS, eCNM CPaBHMBATL C (DU3MKOM, CTOAT Ha
KOHLeNUMax usrku NprUMEpPHO Hayana MpoLLsioro Beka,
343K, AOMAKCBENIOBCKOM DU3MKN. VI He HAXOASAT B 3TOM HU-
4yero ocobeHHOro, a 3To Bellb CTpallHas. [encTBUTENbHO,
ecnI1 BOYyMaTbCs, BELb CTpaLllHas — KOBbIPSTbCS B YEM-TO C
TOYKM 3PEHUst AaBHbIM-A3aBHO NPONOEHHbIX NO3ULMIA 1N CO-
BEPLLUEHHO He 3HaTb TOro, YTO COBPEMEHHbIe Buonormudeckme
NMO3VLIUK KannTanbHO OT HUX OTINYAOTCS.

3T0 Bellb AeNCTBUTENBHO LOBOJIbLHO CTPALUHas, M OHa
e 4acTo BefeT K HaVBHbIM, COBEPLLEHHO YCTapesbiM OLeH-
KaM 1 KnaccudurkaumsM pasfnyHbix pasnenos Guonoruu.
Mexny npounm, AaHHas yuiepbHas Todka 3peHus Bedet K
MOLHOMY Yy HaC HanneBaTenbCkoMy U MpeHebpexmTenbHOMY
OTHOLLIEHMIO KO BCEM OMucaTeNbHbIM pazaenamM bronoruu,
Knaccuyeckor OOTaHWKM 1 300710TMN. ITO ONATb-TaKU €CTb
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He 4TO MHOoe, Kak HauBHas Ge3rpamMoTHas OLeHKa C TOYKM
3peHUs COBEPLLEHHO YCTapeBLUMX OOLMX Mo3unumn. BoT Ha
3TOM, NOXanym, s NoKa 3akoH4y obLLe BBOAHbIE pacCyxae-
HUS.

%k % %

A cenyac no3sosio cebe nepenT K TOMy, 3a 4TO 5 yKe
WN3BVHWNCA: K PACCMOTPEHMIO HEKOTOPbIX COBEPLUEHHO TpU-
BMASbHbIX U HEHAy4HbIX Bellen, KOTopble, OAHAKO, Kak Mbl
C BaMU Janblie YBUAMM, BCe BpeMsi OyayT Ham Hy>Hbl. OHK
MMEIOT OFPOMHOE 3Ha4YeHMe B MPaBUIIbHOW NoKanm3aumm
YCUNNIA B OTHOLLEHWNW BbIOOpa CyllecTBeHHoM npobnemMaTi-
Kn B obnacti 6uonornn. To, 4To A MMelo B BUAY, KacaeTcs ca-
MbIX OOLLX MPU3HAKOB M CBOWCTB XM3HU Ha Hallley NniaHeTe.
A1 HeOHOKPATHO 00 3TOM roOBOPWUI B CBA3M C O4EHb MHOTVIMU
Pa3YHbIMUM AOKNAAAMM, HO CHATAIO, YTO 3TO HYXHO NOBTO-
PATb Kak MOXHO Yallle M MOCTOSIHHO NMETb B BUAY.

CoBepLUEHHO HEHay4YHOEe PACCMOTPEHME XM3HM Ha Ha-
LIer MnaHeTe MoKasblBAeT HECKOJSIbKO €e, XW3HW, 3aMeya-
TeNbHeMLWMX cBoNCTB. Cpasy e CKaxy: BO BCAYECKMX yHeh-
HUKaX TYT XXe HAa4YMHAIOTCS yHeHble paccykaeHus ob obmeHe
BeLLEeCcTB, 5TOM CaMoM MeTabonun3me, 1 Tak ganee. Tak BOT
3T0, KOHEYHO, He camMoe 3ameyaTesibHoe 1 He camoe obliee,
a camoe 3ame4atesibHoe 1 obLee — 370, BO-MepBbIX, TO, YTO
A KPaTKO 1N HETOYHO Ha3blBalo KBAHTMPOBAHHOCTBIO XM3HM Ha
Hallen nnaHeTte. 1o yamBUTENbHOE 0OCTOSATENLCTBO. KCTa-
TU, TaK Kak Bbl, B OCHOBHOM, JIOAM OTHOCUTESIbHO O4€Hb MO-
nopple, TO TYT XXe U Noy4YeHMe BaM: HUKOrAa He NepecTaBamTe
YAVBAATBCA. Hac OKpy>XaeT Takas npopsa yaAMBUTENLHOTO,
YTO YenioBek, KOTOPbIN He YAMBAAETCS, NO-MOeMy, Aaxe He
4enoBek, a HeopasymMeHue. Tak BOT, NepBas yAMBUTENbHAS
Belllb — 3TO KBAHTUPOBAHHOCTb XW3HW, TO 0DCTOATENLCTBO,
YTO XXWM3Hb Ha Hallew NnaHeTe NpeAcTaBneHa AUCKPETHbIMMU
popmamu.

37O Ha CaMOM [Jefne yamMBUTeNbHAs Bellb, C KOTOPOW
CBAA3aHbl, B CYLLHOCTU, BCe OCTasIbHble YAUBUTENbHbIE BELLM,
KoTOpble i nepedncto. Hy, yAMBUTENBHO NOTOMY, YTO AaXe
y aBTOPOB Hay4HO-(aHTacTUYeCkX POMaHOB XBaTaeT Ha 3TO
aHTa3nun, a oHW, B 0OLLEeM, NMOaM C He o4eHb boraTon daH-
Tasnen. MOMHUTCH, B KaKOM-TO POMaHe OMUCbIBAETCS, YTO
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Ha HeKOW TaMmHCTBEHHOW MyiaHeTe B OFPOMHOM KpaTepe 1in
noa3emMerbe CyLLeCTBYET HEYTO XMBOe B BMAE Cyna Un 4TO-
TO B 3TOM pofe. CoBepLUeHHO HeanckpeTHas opMa XM3HN.
WHbIMK CoBaMm, >XM3Hb MbICTMa 1 B (DOpMe HeKoen He-
NPepPbIBHOCTY, T. €. HEKOEro BeLLecTBa, He MOAPa3fAeIeHHoro
Ha OWCKPETHble, KBAHTMPOBAHHbIE eAMHULEI. Te 13 Bac, KTO
ABNAOTCA [0CTAaTO4HO 0Opa3oBaHHbIMKU OKonoraMm, 3Ha-
IOT, Y4TO BTOPUYHbIE (DOPMbI XKM3HWU Ha 3eMile MHOrAa nme-
0T TeHAeHUMIO 0Opa3oBbIBaTb CUHUMTUM W NOLOOHbIE 1M
HeamckpeTHble 0O6pa3oBaHMs, HO 3TO — YaCTHOCTb, HeCo-
MHEHHO, BTOPMYHOrO MPOUCXOXAEHVS 1 NPOCTPAHCTBEHHO
00ObI4HO KpaWHe orpaHuYeHHas LWTyKa Ha Hallewr niaHeTe.
3HaYuT, Ha Hallewn nnaHeTe, Kak MPaBuUo, XW3Hb NpeacTaB-
NleHa ANCKPETHbIMY KBaHTMPOBaHHbIMK (hopMamMK, Npuyem
OHW, KaK Mbl Ceryac 3HaeM, B pe3ynbTate OMOMOrmyeckomn
3BOMIOLMM 0OPa3yIOT Mepapxmyeckylo cuctemy unoreHe-
TUYeCKM CBS3aHHbIX APYr C APYroM opM. ITO TOXe O4eHb
CyLLEeCTBEHHaA BeLLlb.

Tak Kak XW3Hb NpeacTaBfneHa NPOCTPAHCTBEHHO AMC-
KPETHbIMW (hOpMaMK, TO YXKe He MyAPEHO — U 3TO BbI3blBaeT
MeHblUee YAMBMEHWe, — YTO OHW ANCKPETHbI BO BPEMEHMU.
Hy, no 3HaMeHUTOW MOroBOpKe «APEBHEPUMCKMX FPEKOBY,
«Bce niogn cmepTHbl. Kan — venosek, cnefosatensHo, Kau
CMepTeH», AMCKpeTHble (DOPMbl XXM3HW Ha Hallen nnaHe-
Te AMCKPETHbI U BO BpeMeHW. To ecTb MHAMBMAbLI CMEPTHbI.
Cnepytollas 3aMedaTeNibHas Bellb — 3TU AMCKPeTHbIe B NMPO-
CTPaHCTBe M BpeMeHW dopMbl 00nafaloT CnocobHOCTbIO K
Pa3MHOXEeHWIO, BblpaXaloLlemycs B B1UAe MOEHTUYHOro ca-
MoBoCnpou3BefieHns. OnaTb-Takn 3aMedaTenbHoe 00CTos-
TeNbCTBO, LOCTOMHOE BCAYECKOrO YAMBAEHWS: NIOAN POXKAIOT
nofen, KopoBbl — KOPOB, KPOKOAMSbI — KPOKOAMIOB, bepe-
3a — Gepe3y v Tak fanee. M HMKOraa He NOAyYMLLb TeneHka
OT MOPOCEHKA. DTO 3aMeyaTeNbHas Bellb — MAEeHTUYHOE Ca-
MOBOCMPOU3BELEHME.

[anee VHTepecHO TO, YTO 3Ta MAEHTUHHOCTb CaMOBOC-
Npom3BefeHMs KacaeTcs He TONbKO BUAOBbLIX MP13HaKoB. Bbl,
Ouonoru, 3HaeTe, 4TO 3TV ANCKPETHbIe (DOPMbI, O KOTOPbIX
rOBOPIO, Ha3bIBalOTCA BUAAMU. A 3Ta Mepapxmnyeckas cmctema
necTb cucTemaTnka: bnmskme Buabl 0bpasyoT poabl, 6nmskne
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poabl — ceMencTBa, bM3KMe CeMencTBa — OTpaabl, Onm3kne
OTPSAbl — KIacchl, a 6M3Kme Knaccbl 0ObeAUHSIOTCS B TUMbI.
Tak BOT, He TONbKO BWOOBbIE MPU3HAKM UAEHTUYHO CaMo-
BOCMPOM3BOASATCA. HO, KaK y4MUT HaC OMsTb-Takm abCOMOTHO
HeHay4yHoe HabnofeHWe, 3TO UAEHTUYHOE CaMOBOCMPOU3-
BeieHVe PACNpOCTPAHAETCS Ha NMPU3HAKK 1 CBOWCTBA pOaM-
Tenen, BNIOTb 40 OO0 ManocTu U MeNoYn; HacneaoBaThCs
MOXeT faxe bopofaBka Ha neson Hoape. CnefoBaTenbHO,
BOT 3TO fIB/IEHNE Mbl 1 Ha3bIBaeM HaC/1eACTBEHHOCTbIO. MTaK,
cnepytolliee 3amMedaTeNlbHOe ABNEHUE, CBA3AHHOE C XKN3HbIO
Ha Hallewn nnaHete, CBOAMUTCS K TOMY, YTO 3TO MAEHTUYHOE
CaMOBOCMPOM3BeeHMe CBA3aHO C HaCeAoBaHMEM oDbIX
MOPOPU3NONOTNYECKUX, XUMNYECKMUX, MCUXONOTNYECKNX
N KakK1X YrofHO MPU3HAKOB 1 CBOWNCTB.

Cpa3sy xe NosBnseTcs cneaytolwlas yansuTesibHas Bellb,
KOTOpasi, 0HAKO, NPV HEKOTOPOM PACCY>XKAEHWUM, ONSATb-TakM
BHEHay4YHOM, CTAaHOBUTCS MeHee YOMBUTENbHON. A NMEHHO
TO 0OCTOATENBCTBO, YTO, HECMOTPS Ha UAEHTUYHOE CAMOBOC-
npou3BeaeHve KBAaHTUPOBAHHbIX, AUCKPETHBIX HOPM XKU3-
HW, CBSI3aHHOE C HacNefoBaHMEM POANTENTbCKUX NMPU3HAKOB
1 CBOWCTB, BMIOTb A0 JOOOW ManocTu 1 Menoyn, Mbl Ha-
briogaem cnefytolee 3aMedaTesibHoe 00CTOATENbCTBO: MH-
LOVIBVAbI, OTHOCALLMECS K NIOOOMY BULLY, 33 peAYariLMmN 1C-
KIIIOYEHNSAMMN, He aDCONIOTHO MAEHTNYHbI, @ OTINYAIOTCS APYr
ot apyra. CnenoBaTenbHO, Hapsay C HACNeACTBEHHOCTHIO Mbl
HabnodaeM M3MEeHYMBOCTb HACNeACTBEHHbIX MPU3HAKOB.
O TOM, 4TO 3TV CaMOBOCMPOM3BOAALLMECH HACNIEACTBEHHbIE
hopMbl MOTYT BapbMpOBaThb M 3TN BapnaumUm KakuM-To 00-
Pa30M OMsATb-Taky MOTYT HaCNefoBaThCs, Mbl OyAem C Bamu
rOBOPWUTH AanbLue.

BoT 370, 1 Obl CKa3as, OCHOBHbIE yAMBUTENbHbIE, BHEHA-
YYHO Habrnofaemble NPU3HakM U CBOMCTBA XM3HM Ha HaLlew
nnaxete. CnefoBaTenbHo, C 3Ton obLLer opMO CTPYKTYPSbI
KM3HW Ha 3eMne Halo cYMTaThCs. M3 Hee, 13 3ToN opMmbl,
HaZlO VCXOAMTb NPW NIOOLIX BUOMOTMYECKMX PaCcCyKAEHNAX
obLiero nopsaka.

Tenepb MOCTaBUM OfHY, Kak MHe KaxeTcsi, Havbonee
obuyto, bronormndeckyto npobnemy. Mbl BHEHAYYHO 3Ha-
€M, YTO XM3Hb NpeACcTaBeHa KBaHTUPOBaHHbIMKU hopMamMu
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MoOOoW CTENeHN CIOXHOCTY, BENNYUHDBI 1 Tak Aanee. Hapsaay
C DakTEPUAMK — OYEeHb MPOCTLIMM OPraHN3MamMm 1 OOHOKIIEe-
TOYHbIMM Mbl MMEeM MHOTOKJIeTOYHble CaMbIX pPa3HOObpa3-
HbIX COPTOB. PacTeHUsi 1 XMBOTHbIX CaMbIX Pa3HOOOPa3HbIX
pa3MepoB: OT 04eHb HeOOJbLIMX, HO CJIOXHO YCTPOEHHbIX,
TaKMX Kak MHOTMEe HaCeKOMble, C O4eHb CJIOXKHbIM Pa3BUTU-
€M, 04eHb CJIOXXHOM MOPMOMU3NONOrNYECKON CTPYKTYPOU U
[LaXe OTHOCUTENbHO O4€eHb CIIOXKHOM CTPYKTYPON U PYHKLMO-
HWUPOBaHMEM HEPBHOW CUCTEMbI, — A0 MMraHToB. Cpeaun Xu-
BOTHbIX, MOMMMO BbIMEPLLUNX OPOHTO3aBPOB, aT/laHTO3aBPOB
M NMPOYMX «3aBPOBY», U CEMYAC BOAATCA KTbI ANMHOM B 30 Me-
TPOB, M CMIOHbI — TOXe He ManaBku. Cpean pacTeHun Hapsay
C KPOLUEYHbIMM BCTPEYAOTCH MAaMOHTOBbIE AEPEBbLS, CEKBOWM
BbicoTOM 120 METPOB 1 BO MHOrO 0OXBATOB B TOJILLIMHY BHU-
3y CTBOJIa. HekoTopble BMAbI 3BKaNMnToB gocturaiot 4o 150
C NIMWHMM METPOB B BbICOTY U TOXE, KOHEYHO, MMEIOT CTBO-
Nbl M3PSAHOM TONLWMHBI. CefoBaTeNbHO, OpraHM3Mbl MOryT
ObITb OONBLLION CIIOXKHOCTU 1 DOMbLION BEINYMHbI.

BepHemcsa Haszan. Mbl yxxe roBopun, 41O 3T (POPMbI
KV3HW ONCKPETHbI He TOSTbKO B MPOCTPAHCTBE, HO U BO Bpe-
MeHW, TO eCTb CMepTHbI. Bo BpemeHM niobon B1a, npeacras-
JIeH MoYT OECKOHEYHOM Yepedor NOKONEHWIM, PacTyLLMX U
oTMMpatoLWmx. V1 BOT Ta OCHOBHas NpobnemMa, KOTopyio Ham
NPUXOAMUTCA CTaBUTb B OTHOLLEHWUM reHeTuKn (s, B 4acT-
HOCTW, CYMTalo ee LieHTpanbHoM npobnemon buonorum Bo-
obLLe): OHa CBOAMTCA K TOMY, YTO MOKOSIEHWE OT NOKOeHMS
oTaenserca ctagner ogHom KnetTku. Bot ognH nHomsuma, BoT
WHOWBKA CNeAyloLLero NoKoNeHMs, 1 OHW CBA3aHbl CTaamen
OOHOW KNeTKM — OMNIOA0TBOPEHHON AMNLEKNETKI. 3Ta ONATh-
TaKW COBEPLUEHHO TPVBWMabHas, AaBHbIM-03aBHO M3BeCTHaN
Belllb, KaK y4UT HaC UCTOPUS OTeHeCTBeHHOM Buonorum no-
CNefHNX OecATUNeTUI, KakUM-TO CTpaHHbIM 0bpa3om abco-
JIOTHO HEMoHATHa 6ONbLWNHCTBY OMOMOroB 1 POXAAET Takme
BELLM, KaK 3KMBOKM «MUYYPUHCKOM» BUONOrMn 1 BCAkMe Ta-
KM LWTYYKN.

MTaK, hopMbl AUCKPETHBI, Pa3buTbl Ha BUAbI, KOTOPbIE,
pa3MHOXasiCb, 00NnafalT CBOWCTBOM WAEHTUYHO CaMo-
BOCMPOV3BOANTLCA, M BOT B 3TOM MOEHTUYHOM CaMOBOC-
npou3BefeHN B Yepede NOKOMeHNM UHAMBUAOBI COCeOHMNX
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MOKOMeHWM oTAeNeHbl Apyr OT Apyra CTaguen OfHOW KNneT-
Ki, ONNOOOTBOPEHHOW ANLIEKNETKM. M3 3TOro MoXeT ObiTb
Wb OOHO NornYyeckoe CrefcTBMe: B 3TOW KieTke OOSKHO
ObITb 4TO-TO (NMOKa He ByaeM roBOPUTL YTO), B YEM 3a510KeHa
BCS MH(bOpMaLMs, HeobxodMmas Ans Toro, YToObl KpOKOANTT
He poaun TeneHka, Kypuua He poamna CBUHbLO, @ Mbl C BaMK
He Havanu poxaTb YepT 3HaeT koro. To ecTb NpencTaBuUTe-
NV BUAA HacedyloT OT poamuTeNien He TONbKO BUOOBbIE, HO
1 NOABWNOOBbIE, PaMUmbHbIe YepTbl, CBOMCTBA M MPU3HAKM.
BeOpb NpekpacHo M3BECTHO, YTO eC/I Y MAPOYKM NPUATHBIX W
COBEpLUEHHO HaTypanbHbIX ONOHAMHOB POAUICS OpIOHeT, TO
TYT, TaK CKa3aTb, YTO-TO He Toro. Ho He HaobopoT, NoTOMYy
4TO Yy ABYX OPIOHETOB BMOJIHE MOXET POANTLCS BNIOHAMH. Tak
4yTO M3beranTe, JOPOrve TOBAPUILLM, YNCTbIX ONOHAMHNCTbIX
OpakoB, MOTOMY HTO B HUMX, TakK CKa3aTb, AMCKOW MOMOBMHE
TpyaHee «NpUKPbITbCA». Y OPIOHETOB e Aero 06CTonT MHO-
ro GnarononyyHee. Tak BOT, OCHOBHYIO O1ONOrnyeckyto npo-
Onemy, BblpaXasCb COBPEMEHHbIM S13bIKOM, MOXHO cop-
MYNMpOBaTb Tak: 3TO Npobnema nepefaqn HacneaCcTBEHHOM
MHbOPMaLMN OT NOKONEHUSI K MOKOSIEHUIO U peanun3aLmm
3TON MH(OPMaLMKM B KaXK[OM MOKONeHnn. B cyuiHocty, Ta-
Kasi hOpMyNMpPOBKa MOKPbIBAET BCO OCHOBHYIO Npobrema-
TNKy Oronornn,

Tenepb, Nepeq TeM Kak NepenTu K AanbHenwemy, g no-
3BOJII0 CeDE NePeYUCSIUTb eLlle HEeCKOSbKO, Ha NMepBbI B3rs[,
[OBOJIbHO YAMBUTESbHbIX, HO TOXEe BHEHAaYYHbIX AeTanen.

Mbl 3HaeM, 4YTO, KaK MpPaBWUIO, €CNN OTBEYLCH OT UC-
KIIOYEHWNN, XM3Hb Ha Hallen 3emie npeacTaBneHa dopma-
MU, KOTOPbIM CBOMCTBEHHO MOJIOBOE Pa3MHOXeHWe C nepe-
KPeCTHbIM OMoA0TBOPEHVEM U ABYMONIOBOCTbIO. DTO BELb
TpUBMarnbHas, HO # obpallalo Balle NpoCBeLeHHOe BHUMa-
HWMe Ha TO, YTO W1 3TO yaAMBUTENbHAN 1 COBEPLUEHHO He caMa
no cebe NOHsATHas Belllb, MOTOMY YTO M Ha Halllen nnaHeTe B
BUAE UCKITIOYEHNI Mbl IMEeM BCSIKOe: BO-MepBbIX, becrnonoe
Pa3MHOXEHMEe, BO-BTOPbIX, BErETaTMBHOE Pa3MHOXEHME, U,
B-TPETbMX, MHOIrOMNOMOBOCTb. [BYMNONOBOCTb, HaNM4Me ABYX
MOJSIOB — MY>KCKOFO U XXEHCKOr0, eCTb HEKOE 3BOSIOLIMOHHOE
[OCTUXeHMe Ha Hallen nnaHeTe. Mbl eLle 00 KOHLLA He no-
HMUMaeM, B CTPOrOM 1 ACHOW hopMe He Mokaszany, MoYeMy Ha
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Hallen nnaHeTe 3BOSIOLMSA XMBbIX (DOPM MPYBENA UMEHHO K
OBY-, @ HE K TpeX- UK NATMNONoBOCTU. [TOTOMY HTO Mbl 3Ha-
€M O CyLLeCTBOBaHMM MHOFOMOJMIOBOCTM, B HaCTHOCTUL Y paaa
OOHOKJIETOYHbIX Bogopocsen. [JaBHO 1 B TOYHOM (Dopme, B
OCHOBHOM LLKOMamMu KHuna 1 XapTMaHa oOHapy>KeHbl BUAbI,
y KOTOPbIX MMeeTCs bonee fecsTka nomnos.

Kak npaBunio, Ha Halewn nnaHeTe B CBA3W C ABYMNONO-
BOCTbIO 1 raMeTbl (MooBble KNeTKn) 0bbIMHO NpeacTaBeHsbl
OBYMS COPTaMU: KPYMHbIMUY SULLEKNETKAMU U MENKNMM KNeT-
KaMu CnepMmeB 1K, y pacTeHni, Nbinbupsl. Ho y Lenoro paaa
NPOCTbIX POPM MHOFOKNETOYHbIX U Y O4eHb MHOTUX OfHO-
KJIETOYHbIX MMEETCS M30rameTus, TO eCTb (POPMbI, Y KOTOPbIX
BCe rameTbl Oonee-MeHee OfMHaKoBbI Ha BWA,. HeT pe3koro
pas3nuYma AnUeKNeTkM 1 cnepmMus, a no dopme, BeNUHNHE
1N HU3MONOrMHeCcKMM CBOMCTBAM BCe raMeTbl Donee-MeHee
oAMHaKoBbl. Tak BOT, y AaHHbIX (hOPM 3Ta MHOrOMNONOBOCTb
33KJII043ETCA B TOM, YTO pa3Hble WTaMM-KJTOHbI, MOJyyato-
Lmecst 6ecnonbiM PasMHOXEHNEM 3TUX KneTok (aeneHnem
KNeToK), 00pa3syioT raMeTbl, KOTOpble HEe MOMYT KOHBIOTUPO-
BaTb Mexay cobOM, a TONbKO C rameTamMu JPYrnx LITaMMOB.
N ecTb BMABI (HanpuMep, XNaMuaoMoHa), Y KOTOpbIX UMe-
eTca nopagka gecsTka nofioB, Mexay KOTOPbIMU KOHBIOra-
L8 BO3MOXHA, @ BHYTPM KOTOPbIX — HEBO3MOXHaA.

Y psga BMOOB XNaMWOOMOHAL WM 3BMMEHWA MMeeTcs
OanbHenwwas, cnefyloLllas, exenu XoTute, 3BOSIIOLMOHHAN
cTyneHb. OnATb Xe, CywecTByeT MHOrO MOJIOB B 3TOM Xe
CMbICNe, TO eCTb, ckaxeMm, popmbl A, B, C, D. A c A He KOHb-
lorvpyet, Ho A MOXeT KOHbtormposats ¢ B, C, D, E. B¢ B He
KOHBIOTUPYET, HO MOXeT KOHblormposats ¢ A, C, D, E, n Tak
nanee. NoBTOPAIO, UMEIOTCH BUAbI, FAe BEPOATHOCTb peanu-
3aUMKM KOHBIOraUMM Mexay pasHbiMU opMamMmn He OfMHa-
KOBa, a pa3nmyHa. Ckaxem, A XOpoLo KOHBbIOIMPYeT C B ¢
C, MHorO Xy>e ¢ D1 elile xyxe ¢ E. A cama ¢ cobon Hu1KaK He
KoHblOrMpyeT. CnefoBartesnbHo, B CUCTEME MHOMOMOIOBOCTU
MOXET MPONCXOAMTL MPOLLECC CBOEro pofa anddepeHuma-
UMK, NpeanoyTeHns rametraMm, NponCXoasMmn OT OAHMUX
opM, rameT Opyrux onpefeneHHbix QopM, XOTs COXpa-
HSIeTCA CNOCOOHOCTb KOHBIOTVMPOBATh M C raMeTaMm ftoObIxX
apyrux dopm. M, HakoHel, CyLeCTBYIOT BUAbI NPakTU4eCcKn
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y>Xe ABynofible, rAe MMEIOTCA WTaMMbl C M0C-rameTamu 1
C MVHYC-raMeTaMu, Npu4emM KOHbIOMMPOBaTb MOTYT TOMbKO
MOC C MUHYCOM, @ He MUHYC C MMHYCOM WA MAIKOC C NI0-
coM. Ho coxpaHsieTca elle HeKOTOpOe MpeanoyTeHve onpe-
AeneHHbIMK LWTaMMaMKy onpegefieHHbIX APYrMX WTaMMOB,
TaK CKka3aTb, OCTaTOK MHOrOMONOBOCTY.

fl pacckasblBalo BaM 3TO MOTOMY, 4TO, HACKONbKO MHe
M3BECTHO, B yOOrmx nporpammax Haluvx 6ruodakoB n Me-
OVILMHCKNX UHCTUTYTOB TEOPUS MHOTOMOMIOBOCTM ODbIYHO, K
COXalneHuto, He 13naraeTca. Ho 370 BeLLb O4eHb CyLLECTBEH-
Hasi, NOTOMY YTO OHa MO3BOSISET, HY, NMOHMMATb HEe TO YTOObI
B Kay3aNbHOM CMbIC/e, HO (DEHOMEHOOTNYeCKM, YTO Takoe
NONOBOCTb BOOOLLE Yy OPraHW3MOB Ha Hallelr nnaHete. Y1o
[IBYMONIOBOCTb — 3TO He eCTb HeYTo caMo Cobow pasymeto-
Lieecs 1 00sI3aTeNlbHOE Y XXMBbIX OPraHVW3MOB, @ HeYTo, Mo-
BMIMMOMY, NPOM30LLEALLIEE SBOSIOLMOHHO U CTabUnmManpo-
BaBLUEECH Ha Halllei nnaHeTe B Ka4ecTBe (415 Hac Noka elle
He MOHSATHO Novemy) Hanbonee BbIrOAHOIO Y SKOHOMHOTO.

Tak BOT, cfefylollee obllee HeHay4yHoe Habnioge-
HUE YYUT HacC, YTO eCnn He BOABATbCA BO BCE NMOAPOOHOCTH,
KOTOpble OTKPbITbl HEAABHO, yXe B XX Beke, C MOMOLLbO
bonee-MeHee CIOXHbIX HayK MUKPOOMONOrMyeckoro Toska,
TO OOMBLUMHCTBO TUMUHYHBIX (POPM XMBbLIX OPraHM3MOB Ha
Hallen nnaHeTe Pa3MHOXAETCA NOMOBLIM NyTEM U UM CBOW-
CTBEeHHa [1BYMOMOBOCTb.

/1 BOT elle 0HO cylLlecTBeHHOe HabnofeHve. He Bcem
M3BeCcTHa abCoOMIOTHO BHeHayyHas Bellb, YTO MO XapakTe-
PY Pa3MHOXEHMS MHOFOKIETOYHbIE XMBble OpraHu3Mbl (B
OCHOBHOM >XMBOTHbIE, HO 3TO KacaeTcs U pacteHnin) obna-
JatoT ABYMA POPMaMU Pa3MHOXEHVA: XXMBOPOXAEHVEM U
ANLEHOCKOCTbIO. Y OOHWX (POPM MOMOBble KNETKM-raMeTbl
000X NONOB BbIBOAATCA BO BHELLIHIOW HAapY>KHYIO cpesly, rae
N MPOUCXOAMUT UX OMNOAOTBOPEHMe. iHorAa onnofoTBope-
HMe NPOUCXOAUT BHYTPEHHE, U y>e OMNOAOTBOPEHHbIE AN-
LieKNeTKM OTKNagblBaloTCA, TO eCTb BbIBOAATCA B HAPY>KHYIO
Cpeny W pa3BMBAIOTCA BHE BCAKOW CBA3M C POAUTENBCKMMMU
opraHM3Mamu.

BTopas hopma — XMBOPOXOEHME — CBOMCTBEHHA Npef-
CTaBUTENSM Pas3fMYHbIX TUMOB XXMBbIX OPraHM3MOB, OHa
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0CODEHHO XapakTepHa A8 MIEKOMUTAIOLWNX, K KOTOPbIM Mbl
npuHagnexum. Kak M3BeCcTHO, CyLLIECTBYIOT XMBOpOAsALLME
pbIObI, XMBOPOASALIME OECMO3BOHOYHbIE, TO CTb XMBOPOX-
[leHe — JOBOMbHO LLMPOKO PaCNpOCTpaHeHHOE sIBEHNE.

fl HanommHal BaM 3TO MOTOMY, YTO MHOrMe, Hy, Kak
Obl 3TO CKa3aTb, NPeApPaACcCYdKM YXe B Hay4Hou Ouonorum
MPOM3OLLAIN OTTOrO, HTO YenoBeK, BYAyHn MAEKOMUTAOLLIM
¥ Habmogaa B OCHOBHOM ceba caMoro M MIEKOMUTAIOLINX,
CKOHLEHTPUPOBAB BHMMaHME Ha XWBOPOXAEHWWN, MHOrOa
CHUTAET, YTO iBA NOJA XXMBbIX OPraHM3MOB — MY>CKOM 1 XKeH-
CKUI — KpaliHe HepaBHOMPaBHbI. XKeHcKnin non, COBCTBEHHO,
3aHMMAETCA pa3MHOXeHVeM: «BoT, rocnofa, fAaMbl B MyKax
POAAT, 3HAYUT, STUX CaMbIX KPUYaLLMX pebeHKoB» 1 BCAKaN
Takas WTyKa. Mpu 3ToM 3abblBAETCS, YTO XMBOPOXAEHNE —
OfIMH W3 YaCTHbIX Cly4aeB, a MOryT ObITb 1 Apyrue. BaxHo
TO, YTO BHEHAYHYHO 1 [OHAY4YHO MIOAN AaBHO HabMoONW OfHY
04eHb BaXKHYI0 Belllb, COBEPLLEHHO OMATh-TaKM TPMBMANbHYIO,
KOTOpasi, Kak Bbl YBUOUTE, O4eHb CKOPO HaM MoHamobuTcs:
a IMEHHO, TO OOCTOATENBCTBO, HTO Kak Pa3 B Pa3MHOXEHUM U
HacneacTBeHHOCTM 0ba nona abcomoTHO PaBHOMPABHbI.

Elle OpeBHME CKOTOBOAbI-KOYEBHWKM 3HANW, 4TO ONS
BbIBELIEHNSI XOPOLLMX MOPO[, CKOTa HY>KHO BECTM OTOOop He
TOMbKO MO CaMKaM, CKaXkeM, Mo KOPOBaM, HO 1 MO CamMUaM,
no GbikaM. To e caMoe 1 B OTHOLIEHUN SLLEHOCKOCTU Kyp:
HY>KHO OTOMPATb HE TOMbKO MO KypaM, HO 1 MO NeTyxam, NoTo-
My 4TO MI0OOW NPU3HAK NepeaaeTcs Kak Yepes ofuH Nos, Tak
1 Yepes Apyron. M HMKaKom pasHuLbl — HN Ka4eCTBEHHOM HU
KONMYECTBEHHOM — B 3TOM HeT. JIloOOMbITHO, YTO BHEHAYYHO
1 [IOHAY4YHO 3TO ObINO ICHO NIOAAM JaBHbIM-AaBHO, a 3anyTa-
NOCb TOMBKO B FOMIOBAX Y MHOTMX BUONOrOB y3Ke CPaBHUTENb-
HO HefaBHO. fl 0OpalLalo Balle NPOCBELLEHHOe BHMMAHMe Ha
3Ty TPUBMATIBHYIO Belllb, MOTOMY HTO, KaK Mbl C BAMW YBULMM,
3To OyAeT OfIUH 13 CYLLECTBEHHbIX hparMeHTOB JIOrMYecKom
apryMeHTaumm B pasBUTUN TEOPUN FEHETUKN.

I HakoHeLl, NMOCNeAHss U3 HeHay4YHbIX BELLIEN, Ha KO-
TOpyto A Xo4y 00paTUTh Balle BHUMaHWe. OnaTb-Taku BHe-
N [OHAYYHO NOAM Ha XMBbIX OPraHW3Max, HacenswoLmx
3emnio, Habnoganu cnegytoulee. OT NOKOMEHNUS K nokKose-
HUIO, B pe3ynbTaTte WOEHTUYHOro CamMOBOCMPOM3BEEHNS
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OT poauTenen nepepaloTcd MOTOMCTBY BCE HaCNeACTBEH-
Hble MPW3HaKW 1 CBOWCTBa BMAA, NoABMAa, BNAOTb A0 da-
MUbHbIX, TaK CKa3aTb. V1 B TO Xe BpemMs NIOAM NpekpacHo
3HanM, Y10 Ha hoHe 3Toro (Ha3oBeM ero noka ycyioBHO 1 B
KaBbl4Kax) «HacneACcTBEHHOro CTepeoTMNa» nyTem BHELLHNX
BO34ENCTBUM MOXHO BHOCWUTb PAf M3MeHeHu. [pumepsl
00LLLEeN3BECTHBI. ECMIN KOHSA MOYTU He KOPMUTb, MOJyHaeTcs
ofep — KoXa Aa KocTu. W 3To AaBHO NOAMETUNN BCAOHUKM,
NOTOMY 4TO Ha ofpe, ocobnmBo Oe3 cefna, BEPXOM e3auTb
CKY4HOBATO MO NPU4YMHE BO3MOXHOCTM MOSIHOrO OTOUTUS
COOCTBEHHOWM Ka3eHHOW YacTu. ToaTomy LenecoobpasHee
KOHen KOPMUTb XOPOLUO, 1 TOr4a OHW NpuobpeTaloT JoMX-
HYIO OKPY>XHOCTb, 0OpacTaloT KOHUHOWM W BBIFNSAAT yXe He
odpamu, a, Tak cKasaTb, CMIOWHbIMU MyCTaHramu. ViHbIMU
CIOBaMW, KOPMJIEHNEM MOXKHO M3MEHATL MaCCy >XMBOMO Op-
raHmsma. A 4acto v nponopuumn. KopmneHvem, tTemnepary-
POW, N3BECTHBIMU XMMNYECKMMW BO3LENCTBUAMM KOe-KOrAa
1 KO€ Y KOTO 13 XWBbIX OPraH1M3MOB MOXHO U3MeHATb OKpac,
pAL APYrvX NPU3HAKOB U CBOMCTB. HO AOHaY4YHO 1 BHEHAYH-
HO NoAM BCe-TakKW 3HaNW, Y4TO BOT TaKUMM, Ha30BEM MX 3KC-
NepUMeHTabHbIMKM, BO3LENCTBUAMU MOXHO B M3BECTHbIX,
OTHOCUTESNIbHO O4eHb Y3KMX Npefenax BapbnpoBaTb CTENeHb
Pa3BUTUA 3TUX NPU3HaKOB. ONATb-TakM LOHAYYHO 1 BHEHa-
YYHO NIOAsAM ObINO M3BECTHO, YTO 3TW NPU3HAKM He Hacnes-
CTBEHHble. W Kaxabl KOYEBHUK-KOHEBOL, 1 CKOTOBOL, 3Hal,
YTO B Ka4yecCTBe MPOW3BOAUTENA eMY HYXeH He OTKOPMbILL
KaKom-HWOY b, a HacNeaCTBEHHO XOPOLLNIA 3K3eMNAsp, Npu
3TOM 6e30THOCUTENBHO TOrO, Kak OH B LaHHbI MOMEHT Bbi-
FAAAWT, NOTOMY YTO HacneayeTcs He Mpu3Hak AaHHOMO Mo-
MeHTa, a MPM3Hak Yepenbl MOKONEHWN.

I3MeHeHWs, KOTOpble YeloBeK BHOCUT C MOMOLLLbIO 3KC-
NnepUMeHTasbHbIX BO34ENCTBUN Ha MHAMBWIbI, — 3TO TO, 4TO
NoTOM B O1On0rMKM ObINO Ha3BaHO HEHACNELCTBEHHbIMU MPU-
3HaKaMW, HeHacNeACTBEHHOM BapmaLen, Mogndunkaumamm.
To ecCTb 13 3TOrO CTAHOBUTCA ACHOM CIeAyIOLLas BELLb: MeeT-
s KakMM-To 0bpa3om nepefaBaemMasn Yepes ofHY KNeTKy Ha-
CNeACTBEHHAs VHMOPMaLMA, O4eHb KOHCTaHTHas, CTporas,
TOYHasA, a B peanmsaumm MHOVBUAOB KaXKAOro MOKOoNeHns,
B OHTOreHese, Ha (POHe 3TOro, TakK CKa3aTb, Hac/1eACTBEHHOro
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ckeneTa BO3MOXHa onpefdefieHHas [oAd MNacTU4HOCTH,
MHOTOa BHeLIHe oveHb pe3kas. Kakume-HMOyab OomMalluHue
>XNBOTHbIE — XOPOLLO OTKOPMIIEHHbIE 1 roflofaloLme — Mo-
ryT Ype3BbIHaMHO Pe3ko APYr OT ApYyra OTANYATHCA He TONbKO
KOIMYeCTBEHHO, MO BECY, HO U MO BHELLUHEMY BUAY.

CnepoBatenbHO, MMeeTCst cpefla HeKOTOPOro B3aMMO-
OENCTBUA 3TOW BbICOKOCTaOWMbHOW HacienCTBeHHOW WH-
opmMaumm, nony4aemMon MHOMBUOOM, MOC HeKast NiacTuy-
HOCTb. [MpryemM bopma peanmsaumm 3ToM NAACTUYHOCTM Kak
TakoBas He HacneayeTcs. To eCTb ecnu Bbl OyaeTe 13 ofHOM U
TOW XXe YMCTOW NOPOAbl flanee Pa3BoAMTh MIIOX0 OTKOPMIIEH-
HbIX /N XOPOLLIO OTKOPMIIEHHbIX CBUHEW, TO Y BaC Npu paB-
HbIX YCNOBMSAX BbIpaLLMBaAHNS MOTOMCTBO 3TUX OBYX rpymn
OypeT coBeplleHHO ofAMHakoBoe. Tak cKa3aTb, XXMPHOCTb
XOPOLLO OTKOPMIIEHHbIX CBMHEN KakK TakoBast Hacle40BaThbCs
He OyneT. W 310, NOBTOPSIO, [IOHAY4HOE U BHEHAay4HOe Ha-
onoaeHne becHNCcneHHOro Y1cna NOKONeHU ioden co Bpe-
MEH Hayana CKOTOBOACTBA W 3eMfefeNns, MockosbKy TO Xe
caMoe KacaeTcs U pacTeHUM.

KcTtath, 3amMedy, HeKoTopoe Bpems y Hac Obina o4veHb
MO[HOW Tak Ha3blBaemas npobnema BeretaTMBHOW rmopuam-
3aUmMm, Korga aenanv NnpmMBMBKY OOHOIMO PacTeHMs Ha Apyroe
1 MOTOM KOObI Haxo4uNM Kakoe-To HacnedCcTBeHHOoe BMuA-
HMe. DTO 04eHb MOOOMBITHbIM NCUXONOTMYECKMM MYThb, Tak Kak
0bLEeM3BECTHO, YTO CO BPEeMeH «PEeBHEPUMCKMX FPEKOBY»
Caf0BOAbI MPOV3BOAAT MPUBMBKM Tak Ha3blBaEMbIX KyNbTyp-
HbIX COPTOB A peBecHbIX PPYKTOB: A0MOK, rpyLl, CMB 1 T. [,
Mpuv 3TOM NPUBMBKA PE3KO NPOSBASET LENbl psf yA0OHbIX
015 YenoBeka CBOWCTB MJI0L0B, He BIVAA Ha HacleOCTBeH-
HOCTb 3TUX f0NoK 1 rpyw. W ans Toro, 4tobbl Xopolme Cbe-
OO0OHble nnodbl NonyyaThb, U Ternepb, Kak BO BpemeHa Bepriu-
nuS, NPUXOAUTCA NPOAENnbIBaTh Te Xe CaMble MPUBMBKK. 1o
CPaBHEHMIO C 3TVM BEKOBbIM Y€M0BEYECKNM OMbITOM Ntobble
3KCMePUMEHTbI, MPOBOAVMbIE O4EHb MPSA3HO B TeYEHMEe napbl
NOKONEeHUM KakMMU-HUOYAb NPUCNOCOONeHHbIMU AN 3TOro
TOBapULLAMM, KOHEYHO Xe, AeTCKUI NeneT.

STO OrPOMHbIV IKCNEPUMEHT, U3 KOTOPOro SICHO BUAHO
OTCYTCTBME HACNeACTBEHHOIO BMNSHWSA, Tak Ha3blBaeMoW Be-
reTaTMBHOW rmopuan3aLmm.
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BOT Ha 3TOM Mbl C BaMU 1 3aKOHYMM 0030p TeX BHEHaY4-
HbIX HADMNIOAEHNI Haf KN3HbBIO Ha HALLEW NNaHeTe, 0 KOTOPbIX
A ropopul. Tenepb A NLLb KPaTKO COPMYSIUPYIO OCHOBHYIO
npobnemy, KOTopor Mbl Byfem 3aHNMATbCS B JalbHENLLEM.
OHa cBOOMTCA K CleflytoLeMy: X13Hb Ha 3emMne npeacrase-
Ha AUCKPETHbIMU B MPOCTPAHCTBE 1 BO BPEMeHW opMamu.
NHAMBUABI 3TUX Pa3NUYHbIX BMAOB, 06nafas cnocobHOCTbIO
MOEHTUYHOro CaMOBOCTPOV3BeAeH s, 0bpa3yioT Yepeny no-
KoneHun. M B 3Ton Yepene NOKOMeHUn, CKomb Obl HU OblnK
CINIOXHbI U BENMKM MO pasMepaM MHAMBWAbLI TOFO UK NHO-
ro BMAa, ABa COCEOHWMX MOKOMNeHUs MHOVBWOOB BCerga oT-
OensaTca Apyr oT gpyra cTagven ogHou KneTkm — onnogo-
TBOPEHHOW anuekneTkn. W Tak Kak MaeHTUYHOCTb CAMOBOC-
npousseaeHns (Pa3MHOXEHNSA XMBbIX OPraHM3MOB) KpaliHe
[leTanbHa, Kacaetcs NoOblx Mefioyen, U3 3Toro criefyeT 3ame-
4aTenlbHOEe YMO3ak/lloHeHKe: YTO B 3TOM OHOM KI1eTke, oTae-
nSoLLEN ABa MOKONEHNS APYr OT ApYyra, OOMXKHO coaepXaTb-
CSl HEYTO, YTO Mbl CenYvac Ha3blBaeM KOAOM HaCneaCcTBEHHOM
MHopMaLMKM, NepefaBaeMor OT MNOKONEeHMS K NMOKONeHMIo,
W 4TO onpefenseT pa3BuTMe MHAMBUAOB CleAyIOLLEero NOKo-
NeHUs B OOMKHOM BUAE, CO BCEMW MOJTYYEHHBIMW OT Npef-
KOB MpPY3HaKaMu 11 CBOMCTBAMU. ITO, KOHEYHO, COBEPLLEHHO
yavBuTenbHas Bellb. OcobeHHO obpallato Ballie BHMMaHMe
Ha TO 0OCTOATENBCTBO, HTO OrPOMHOE KOSIMYECTBO BHEHAYY -
HbIX HAONIOAEHNI NIOAEN 33 XNBOTHBIMW U PACTEHUAMU MNO-
Ka3ano, 4TO B ABMEHMAX HACNeOCTBEHHOCTW, Nepedaye Npu-
3HaAKOB M1 CBOMCTB CNefyOLLMM NMOKONEHUAM OT NpenblayLLmx
06a nona (My>cKow 1 XXeHCKMIN) paBHOMPaBHbI. ITO KpalHe
Ba>kHO.

32



HNcropuyeckuii 0030p pa3BuTusi
TeHeTHKHU

Mepenaem K cnefyioLlei HacTu. 9 3aKOHUN, BO BCAKOM
Cnyyae, Ha HeKoTopoe Bpemsi, obLiMe pPacCyXXaeHWs HeHa-
YYHOTO XapakTepa W1 celyac npeanarato BallemMy BHUMaHMIO
KpaTKUI NCTOPUYECKNA 0630p Pa3BUTUS FeHETUKM. DTO Ham
HY>XHO BOT /111 Yero: O4eHb CYLIECTBEHHOWM BeLLlblo ABAeT-
€ TO, YTO B €CTeCTBO3HAHMM He DblBaeT PeBOSIOLMA B TOM
CMbICMe, Kak 3TO MOHATME OnpefdensieTcs B COUMONOrimn, B
KN3HW YenoBeYveckoro obLLEecTBa — TO eCTb NepepbiB TPaAOM-
LIMI, 3aMeHa Yero-To CTaporo GopMasnbHO HOBbIM.

B Hayke 0ObI4HO MMeIoTCs BeayLme obLme KOHLEeNumu,
B HEApax KOTOPbIX 3aPOXIAl0TCA 3ePHA HOBbIX KOHLIEMLNNA,
TO €CTb HaKamnMBaloTCa hakTbl, BblCKasblBaloTCca coobpa-
XeHUs, He UMeloLLe NoKa BedyLLEro 3Ha4YeHns 1 OOMKHble
TEOPETMHECKN MOAYNHATECH CYLLECTBYIOLIMM KOHLEMLMSAM.
STOT MPOLIECC HAKOMEHWS SKCNEPUMEHTANTbHOMO UK oM~
caTeflbHOro MaTtepuana npoAoKaeTcs, NPUBOANUT K CUTya-
LMAM, KOTopble UNOCOMCTBYIOLME XYPHANMUCTbI, XYpHa-
nucTByloWwmMe Gunocodbl 1 Apyrve NogobHble UM noau,
XMBYLLIME HA JOCTVXKEHMAX OPYIUX niofden (Tak 3To BeXNNBO
cchopMynMpyem), HacTo HavMHaloT M300paxaTb B BMAE He-
KMX KaTacTpod, PeBOMIOLMIA, KannTalbHbIX U3MEHEHWI 1 TaK
Janee. Ha camom fene 370 He Tak.

B OOHOM M3 CBOMX NMEKLMOHHbIX OOKIafoB B KadecTse
OfIHOTO M3 NMPUMEPOB XapakTepa M3MEHEHWN HayYHbIX KOH-
LenuUMi 9 NPUBOANI OCHOBHbIE KOHLEMLMM COBPEMEHHOM thu-
3VIKW: TEOPUIO KBAHTOB M KBAHTOBYIO MEXaHMKY, KOHLEMNLMM O
KBAHTMPOBAHHOCTN 3MEMEHTAPHbIX (HU3MYECKMX  SBEHWN,
KOTOpble 1 A0 CMX MOp NPOAOMXKAIT pa3BMBaThcs. B nocnen-
Hee Bpems HeKOTOPbIE 04YeHb YMHbIe IOAN 3aHUMAKOTCA KBaH-
TUPOBAHMEM, MPUMEHEHWEM KBAHTOBOW MEXaHWKM K TaKuM
(byHOAMEHTaNbHBIM MOHATUAM, KaK rpaBUTaLmMs, Hanpumep.

N B TO Xe Bpems Bbl BCE, HABEpPHOE, elle M3 LKOSb
3HaeTe (0ObIKHOBEHHO OMONOMM MU3NKY HEMHOro 3Ha-
10T M3 LIKOMbl, @ HE 13 BbICLIMX y4ebHbIX 3aBedeHN), 4To,
HanpuMep, B3rnsda Ha CBET KakK Ha AMCKPETHOe siBfeHue
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npuaepxmsanca eule HbloToH. B oTnnume ot [tonreHca,
HblOTOH pa3BKBan TOYKY 3peHus O AUCKPETHOM NPUPOAE SB-
neHum ceeta. CnefoBaTtenbHO, O4eHb AABHO B HeApax Kfac-
CNY4ECKOW, HECOBPEMEHHOM PU3KKM 3apOaNNI0Ch, ECAIN XOTU-
Te, AAPO aTOMUCTUYECKMX, Ha30BEM MX TaK B CaMol obLLel
opMe, NpencTaBneHnin, obLLMX KOHUENLMIA O OUCKPETHOM
npupoae u3M4ecknx ABNEHUM, KOTOpble Cemyac, Kak Bbl
3HaeTe, ABNATCA LOMUHUPYIOWMMU.

BoT notoMy s no3sonio cebe AaTtb BamM NCTOPUYHECKNIA
0030p Pa3BUTKS reHeTUYeCKMX aer, YToObl Mokas3aTb, HTO B
Ouronorun geno obCcTouUT TOHHO Tak Xe. Janbuie s Oyay 310
HeOOHOKPATHO NPOAeNbIBaTb, CPAaBHMBATL KOHLUEMNUMIO CO-
BPEMEHHOW FeHeTUKU B O1ONorMn, A0 N3BECTHOW CTeneHM
METOLONOMMYeCkM, C KOHLENUMAMN COBPEMEHHOW MUKPO-
hur3nkn B dusmke. Tak Xxe, Kak KOHLENUUN COBPEMEHHON
MUKPOMU3NKM Pa3BMBaNIUCb CO BpeMeH HbloTOHa, He co-
CTaBNAs, OAHAKO, A0 XX BeKa OCHOBHbIX KOHLUEMNUWA U He
3aTparmBas rpaHuL, KOMNeTeHUMM CTapblixX, Tak Xe BBedeH e
HOBbIX HaY4HbIX KOHLIEMNLMIA B eCTECTBO3HaHWeE BCeraa CBs3a-
HO C NOKa30M rpaHuLL KOMNEeTeHLLMM CTapbIx KoHLUenuumn. CTa-
pble KOHLEeNUuu oTHIOAb He 0TOpackiBaloTCs. HbloTOHOBCKAS
MEXaHKKa Cemyac Tak Xe To4Ha, Kak BO BpeMeHa HbtoToHa, 1
CTOMb e obdA3aTenbHa, TONbKO ceryac Mbl JOBOSIbHO Y4eTKO
3HaeM rpaHuLbl ee KOMMETEHLMW: FAe KOHYaloTCsH ee KOM-
neTeHLMM, 4Yero oHa He oDBACHART, He MOXET M He OOoSKHa
00bACHATL. [11151 3TOro BBeAeHbl HOBble KOHLIEMUMN, KOTOpbIe
[10 M3BECTHOW CTeneHM B Ka4ecTse (Hy, 3TO He COBCEM TOYHO,
HO HarNAAHO) YaCTHOrO C/yyas BKIIOYaIOT B cebs Knaccmnye-
CKVe KOHLenuum MexaHmku.

Heuto nogobHoe Mponcxoamno 1 NPOUCXOAUT 1 B Bro-
nornn. W tak ke, Kak aTOMUCTUYeCKme KOHLUEeNUMN hrsnku,
He 1rpas CyLleCTBEHHOW POSfiIY, MOCTENEeHHO Pa3BMBASIUCH,
HakanIMBanu Matepuan B Te4eHue napbl CTONETUN, TaK Xe
1N B OMONOrMM Hakannmeancs Matepuan B NMMHUN Pa3BUTUS
FeHeTUYECKNX KOHLENUMI (ToXe B TeYeHne ecnu He OBYyX-
COT, TO NONyTOPa CTONETUM, He Urpas BedyLIeN PONv 1 H4acTo
Jaxe npucnocabnmeasck kK obLLedMonornieckinm KoHuen-
UMM, COOTBETCTBYIOLMM TOMY BpemeHu). Ho Mbl C Bamu
YBUAMM, YTO Pa3BUTME STUX FEHETUYECKUX KOHLEMLMIA LU0
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YAMBUTENBHO IOTMYHO. BHavane, ecteCcTBeHHO, 04YeHb Mef-
JIEHHO, a NOJ, KOHeL, 04eHb ObICTPO. ONATb-TakW TyT HEKOTO-
past aHanorus ¢ pasBUTUEM COBPeMEHHOW DU3MKN, KOTOPas
Ha HavabHOW CTaguMKM TOXe pa3BMBanach O4eHb MeaJIeHHO.
N nnwb B XX Beke ¢ HeobbIHaHoM ObICTPOTOM, MOLLIHOCTbIO
M V35LLECTBOM BbIPOC/U KOHLENLMM COBPEMEHHOM (DU3MKM.
MpuMepHO Takast e KapTnHa bbina 1 B brionorin.

MpoBefemM o4eHb KpaTKMn UCTopuYeckmit ob3op, Kaca-
oLMNCA ABYX OMonorudeckix 0bnactem, Unm HanpaeneHnn,
KoTopble B Te4YeHue boree cTa net Obiny abCONOTHO He CBSI-
3aHbl Apyr ¢ ApyroM. MOXxHO nNpAMO cka3laTb: Apyr O Apyre
HWYero He 3HaNn, 1 LWL Ha rPaHn nocnefHmnx sekos — XIX
n XX — 0b6beanHUNNCh, CO34aB OCHOBbI COBPEMEHHOW LiN-
TOreHeTVKW.

MNepenaem K NePBOMY U3 HaMeYeHHbIX MHOIO OBYX Ha-
npaBneHui. Poamnocs oHO ONsaTh-TakmM 13 NpobreMbl nona un
OMNNIOAOTBOPEHMS.

Korga B XVI 1 Havane XVII Beka nNosABMINCL y4eHble
MY>KM OMONOTrMYeCKOro HamnpasfieHus, TO B HUX elle CUMb-
HO OTpbIrMBanach CpefHEBEKOBAs CXONacTika — MoboBb K
paccy>xaeHusM. ITa NioOoBb K PacCy>XAeHUIM He NoKMAaeT
MHoOrmMx Gronoros oo cux nop. Mop nNoboBbIO K paccyxae-
HUAM g NOHMMalo Dofee-MeHee cxonacTudeckme paccyxae-
HWMS O Bellax HemO3HaHHbIX U HEMOHATLIX. B page pasgenos
Ouvonornn 370, K CoXaneHuto, Ao CUX NOp AOBOMLHO pac-
NPOCTpaHeHHas BELLb: YPe3BblHaMHO yYeHble PacCyXOeHNs
0 TOM, O YeM, B CYLLHOCTW, Npu GnrxkaniemM pacCMOTPeHUM
noka paccy>xaaTb Hedvero. Ham M3BeCTHO CTONb Mano, YTo
[leeCNOCOBHbIX PaCCy>XAeHUI B CMbIC/IE ecTeCcTBEHHOHAaYY-
HOW MeTOA0MNOrMIN NOCTPOUTbL HeNb3s. Tak BOT, TakMMK pac-
CY>XAEHUSAMWN 3aHVMANNCh, Kak BaM M3BECTHO, OBYSINCTbI U
aHMManbKynMcTbl. Korga MyUKpockonupoBaHeM Obinn ob-
Hapy>KeHbl AULEKNETKM 1N CNEPMIK, YYeHble MYXXN (4acTb 13
HUX) Cpa3y Xe CTanm paccykaaThb, 4TO BaXHO, YTO He BaXKHO,
W pa3aenvnnce Ha ABa nareps.

OOHV FOBOPUIIM, YTO AMLLEKNETKA — 3TO BCE, @ CNEPMUN —
3TO Tak, HEM3BECTHO AJI Yero, TONbKO YTODbI BO3OYANTL Al1-
UekneTky K apobneHuio. A apyrve ropopunn: «Het, BpeTe,
AnLekneTka — 3To Kpyrnas 0onblias KNeTka C XKenTo4YHbIMU
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TenbLUaMm», 4TO TaM, MOJI, OJ1S Pa3BUTUA 3apoabilla TOMb-
KO MNulla OT/IOXEHa, a BCe CyUIeCTBEHHOE HAXOAUTCS B
XMBYMKAX, B cnepme. V1 Obinn aaxe Takne npoH3uTenbHble
O>KEHTNIbMEHbI, KOTOpble B MWKPOCKOM B COOTBETCTBYIO-
LWMX CNepMuUsx BUAENU OaXe B YMeHbLUeHHOM BUAEe COOT-
BETCTBYIOLLIErO YenoBeyka, UM KOPOBY, MW elle Kakoe-To
XMBOTHOE, CMOTPSi MO TOMY, Kakow cnepmuin bpancs ans
WNCCNeAoBaHNS. DTU CNOpbl OBYIUCTOB U aHUMANbKYNCTOB
NpoAoMIXKanMch o4eHb fonro. Hago ckasatb, Yto bonee crno-
KOWHBIMU 1, MOXET OblTb, MO3TOMY HECKOSbKO bonee cKyy-
HOBATbIMU [XKEHTIbMeHaMW Obinv OOTaHMKK Tex BpPEMEH.
OHM OCODEHHO He Cropun, HO TeM He MeHee 3apasunnch
OT 300J10rOB U MeAMKOB, OBYINCTOB U aHUMANbKyINCTOB,
M — HY HeNb3f Xe OTCTaBaTb! — TOXe CTanu CnopuTb, Cylle-
CTBYET /I NOIOBOE ONNOAOTBOPEHME Y PACTEHUM, XOTA 3TO
[aBHbIM-[aBHO ObIIO M3BECTHO BCEM [OPEBHUM MYyXMKaM,
3aHVMaBLUMMCS pa3BefeHMEM MLWeHNLbI, PXULbI N BCIKMX
NpPOYMX MNaHTOB. DTO ObINO MpPekpacHo M3BECTHO CafoBO-
0aM, KOTOPble MCKYCCTBEHHbBIM OMblfiEHMEM [aBHO YXKe Bbl-
BOZMMM BCAKME COpPTa CafloBbIX LIBETOB, HO BOTAHWMKM ToXe
CTanu CropuTb: A8 Yero BOODLLE Hy>XKHa MbifbLid, MOXET, B
CYLLHOCTW, OHA HMKOMY HW Ha YTO He Hy>Ha?

I BOT Takaa cuTyaums cnoxmnach K cepefmHe XVIl Beka:
yCUNeHHble akageMmyeckme Crnopbl OBYIUCTOB U aHUManb-
KynMCTOB, Cpen MeAyKOB 1 300/10r0B, W 3aLUUTHVKOB 1 OT-
BepraTenen nosay pacteHnn — cpeam 6OTaHMKOB.

Yxe B XVIII Beke 3kCneprMeHTanbHO paspeLllmnTtb 3Tu
npobnembl yaanocb ABYM 3amMedvaTenbHbiM y4eHbIM: OoTa-
HUKY, NeTepbyprckomy akagemmnky Kenbpentepy v UtanbsH-
CKOMY 3KCneprMeHTanbHoMYy 3oo50ry Jlauuapo CnanaHua-
HW. Hy, paboTtbl CnanaHuaHm 0oNbLIMHCTBY OMONOroB, faxe
MOJIOAbIX, JOMKHbI ObITb XOPOLLO U3BECTHBbI, f HE CTaHy KX
KacaTbCs, la U OHW B HaLLeM Crly4ae He MIMeIoT TakKoro MeTo-
OMYeCKOro 3HayeHus, a pacckaxy o pabotax KenbpenTepa.

Hago ckaszaTtb, YTO 3amMedaTenbHbI YMHMUA, OAMH U3
KpynHenLmx buonoros ceoero BpemMeHu, ween Kapn JTnH-
Hel, CO34aBLIMM, KakK M3BECTHO, OCHOBY COBPEMEHHOW CK-
CTEMbI XXMBOTHbIX U PaCTEHUI, TOXE BOSEN-HEBOSEN 3aUHTe-
pecoBanca 3TMMKM Copamu O NoJsie y pacTeHUI. 3aHMMancs,
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0[Hako, CBOMMW Aenamu, CTpoun «Systema naturae», Ho Bce
BPeMs CODMpPancs NoCTaBUTb Kakue-HUOY b SKCNePUMEHTbI
LNsl TOro, YTOObl BbIICHUTb, 3a4eM Hy>Ha MbifbLa 1 CyLlle-
CTBYET /11 B Hel TOJK. «[lepexnecTHyNCs» oH, Kak U3BECTHO, C
LeNbiM PAAOM NIOAEN, B TOM Yuchie 1 ¢ KenbpenTepoM. Kenb-
peurTep 3ToN NPOBNEeMON HTEPECOBANCS; TONbKO Tak KakK Cu-
CTeMaTUKM OH He CTPOWA, TO AeNCTBUTEIbHO NpOBen akcne-
PUMEHT, U 3KCMEPUMEHT 3aMeyaTesbHbIN 15 TOro BPeMEHMU.
OH paccyxpan Takum obpa3om. Ecnn y pacteHut ecTb non
(a Byayyn OMonorom, oH ObliN COBEPLUEHHO YBEPEH B TOM,
4TO OBYNUCTBI M aHMManbKyINCTbl «0boW ABoe Aypakm»)
M ecnn y pacTeHW Bce 0DCTOUT Tak, KakK Yy >KMBOTHbIX, TO
NbifbLa AeNCTBUTENBHO AOMKHA Y4aCTBOBATh B OMNOLOTBO-
PEHNN 1 NepefaBaTb CBOWCTBA OTLLOBCKMX PACTEHUM, Mpo-
M3BOAALLUMX MblfbLy, ClefylowmM nokonexHusam. VI nsobpen
O4€eHb MPOCTOM OMbIT, OMbIT C MAPKePOM, C MeTKOM. B3sn LBe-
Thl, Y KOTOPbIX UMENUCH Pa3Hble COPTa, Pe3Ko OTAnYatoLLmecs
Zpyr OT Apyra no okpacke LBeTkoB. CkaxeMm, benougeTyLive
M KpacHouBeTyLLMe. /13 cafoBOAYECKMX OMbITOB OH 3Harl, 4TO
Yy psifa BUOOB KPacHbIN LBET AOMUHMpPYeT. Ecnuv, Hanpumep,
CKpecTuTb Benble LBETKM C KPacHbIMK, TO MEPBOE MOKOMeHWe
OyneT KpacHbIM. Hy, 370 Obino He Hay4YHO, a OH NOCTaBU CO-
BEPLUEHHO TOYHble OMbITbl CKPeLLMBaHMA C NoyKacTpaumen.
Tak Kak 60NbLIMHCTBO Ca40BbIX PACTEHNI OAHOLOMHbIE, TO B
OLHOM LiBETKE 1 NeCTUK U Thi4MHKM. OH B3AN CafoBsble BUAb
C AByMsi copTamu: BenoLBeTyLiee MaTeEPUHCKOE pacTeHme U
KpacHoLBeTylLee OTLLOBCKOe pacTeHune. MaTepuHckme pac-
TEHWS OH NONYKaCTPMPOBan, TO eCTb YAANUI ThIYMHKM, YTOObI
n3bexatb camoonbineHns. Cobpan C OTLOBCKMX pacTeHWi
MbiibLy, OMIOLOTBOPU MECTUKM MAaTEPUHCKUX PacTEHWN
NbINbLIOV C KPaCHOLBETYLLMX OTLLOBCKMX PaCTEHUM U, KaK W
CNlefoBano OXuaaTb, MOAY4MA B CledyloweM MOoKOoneHuM
pacTeHus, KOTOPbIM Yepes NblbLy Nepefancs KpacHbIV LBeT,
a vepes ANLeKNeTKy — pag APYrux Npr3Hakos, XapakTepyrso-
BaBLUMX MaTEPUHCKMIN COpT. TaknM 0bpas3om, aKCneprMeH-
TaflbHbIM MyTeM OH OKOHYaTeNlbHO Pa3bACHWA NPUPOAY Nona
y pacTeHui. [ing cBoero BpemeHu 370 Obinv 3amMedaTenbHble
1 O4eHb TOYHbIE OMbIThl. [Py 3TOM OH paspaboTan akcnepum-
MEHTaNbHO TOYHYIO METOAMKY CKPELLMBaHWSA, C M30eraHnem
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BO3MOXHbIX 3arpsi3HEHUI, HETOYHOCTEN 1 TaK danee B Npo-
BeAEHWM TakMx onbIToB. PaboTbl KenbpenTepa cTanm LMPoKo
N3BECTHbI, NPaBaa, KaK 1 ObIBAET B TakMX Clyvasx, A0 Havana
XIX Beka eliie Haxoannmcb DOTaHNKK, KOTOPbIE MPOAOIKANN
NPeHUs Ha TeMY O TOM, eCTb NI MON Y pacTeHnn. Ho, KoHey-
HO, AN Pa3yMHbIX Nofen feno onbitom Kenbpentepa Obino
OKOHYaTeNbHO Pa3bsACHEHO.

O6palliato Balle BHIUMaHMe Ha To, 4To Kenbpentep HU-
KaKoW reHeTrKoW He 3aHMManca U HaceoBaHWeM BCAKUX
NPW3HAKOB Yy PACTeHWUI TOXe He 3aHumancs. Emy mn3 capo-
BOJIYECKMX OMbITOB ObINIO N3BECTHO, HTO Y TAKNX-TO PacTeHMI
Takve-To copTta obnagatot (Hy, TOraa 3Toro TepMMHa He Cy-
LL|eCTBOBANO) AOMUHAHTHBIM KPACHbIM Hag OenbiM LIBETOM
LBETKOB M, C APYrOoWn CTOPOHbI, JOMUHAHTHBIM OIMHHBIM PO-
CTOM MO CPaBHEHWMIO C KOPOTKMM Yy APYroro copta. W oH uc-
Nonb30BaN HacneacTBEHHble MPW3HAKM MPOCTO B KayecTBe
MapKepoB, MeTOK [J1f CBOWMX OMbITOB MO CKPEeLVBaHVAM,
NPOBOAMBLUNMCS COBEPLLUEHHO C APYromn Lenbio — As aHa-
N3a NpobneMbl Nona y pacteHnit. Ho, K cHacTblo, ero onbITbl
CTanv WMPOKO M3BECTHbI B TOrAALLHEN NpUKagHom buono-
rin, TO eCTb B PaCTeHNEBOACTBE 1 CaA0BOACTBE. B TO Bpems
3Ta 00nacTb Obina oYeHb pPa3BWTa, OCOOEHHO B HEKOTOPbIX
CTpaHax, Hanpumep B Fonnananm, AHrmum, MipnaHamm, ot4a-
ct1 B LLBeumm. MHoOXeCTBO niofen 3aHMManuch Kak gekopa-
TVBHbIM CaJOBOLCTBOM, BblBeAEHVEM MyTeM UCKYCCTBEHHOIO
0oTOOpa HOBbLIX COPTOB Ca[OBbIX LIBETOB, TakK M MPOMbILLIJIEH-
HbIM PACTEHVEBOACTBOM — BbiBeAeHeM Ooriee ypoKanHbIxX
COPTOB 3ePHOBbIX 311aKOB, BCKMX O0BOB 1 Mpoyer KyKypy3bl,
Kak roBoputcs. Cpeom 3TUX Niofen — Tak Kak ux Obiio fo-
BOJIbHO MHOTO 1 Tak KaK B Teé BpeMeHa He Oblf1o MonoXnTesb-
HOIO 1 OTPULLATENBHOMO BY30BCKOro 0TOOPA, BEAYLLEro, Ha-
npuMep, K TOMY, YTO eXeNnu 4enoBek HYKYAa He NonagaeT, OH
NonagaeT B CeNIbXO3MHCTUTYT, — Cpefn 3TUX pacTeHMEeBOOOB
ObIN OOMKHBIN NMPOLUEHT YMHbIX Jilofer. OHM XOPOLLO 3HaNM
onbIThl KenbpenTtepa 1 CTany NPUMEHSATb TOYHblE MeToApbl
CKpeLLVBaHNA Y pacTeHuin ANa Lenen cenekumm.

N TyT ciydmnach uenas yepeda OYeHb WHTEPeCHbIX
naen. Cnenyowmin 3Tan cBsizaH C aHMMUNCKUM PacTeHMEBO-
oM HalnTom. Tak Kak OH OblT aHMIMYaHWHOM, ero hamMunus,
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KOHEeYHO, NuLeTcs coBceM no-gpyromy, Knight (KHurxt), a
npousHocuTca Hant. Mo aHrMUMCKOMY NPUHLMMY: NULLETCS
JInepnysb, a nponsHocnTca MaH4vectep.

Tak BOT, 3T0T HamT paboTan B koHue XVIII Beka 1 B ca-
MbIX NMepBbIx rogax XIX, s He MOMHIO, KOra OH YMep, HO ero
OCHOBHas 3KCMepyMeHTanbHas AesTeNbHOCTb NpULIach Ha
80-90-e roabl XVIII Beka. HanT 3Han paboTbl Kenbpentepa,
NPUMEHSN ero TOYHbIM MEeTof, CKPeLLVBaHUIA. I BOT 4TO OH
NoAMETWI.

3a00/ro 4o Hero, elle B APEBHME BpeMeHa, Ans BbiBe-
LleHWS HOBbIX COPTOB PaCcTeHM (Hy 1 AOMALLHNX XNBOTHbIX)
nyTem MUCKYCCTBEHHOIO OTOOPa MPUMEHSNCH METOZ, KOTOPbIN
cervac Ha3blBaETCA METOAOM OTAANEHHbIX CKpeLBaHNI. To
eCTb Opann pasHble, MO BO3MOXHOCTU, COpTa, CKPeLLMBanm
WX APYT C APYrOM 1 B NOTOMCTBE 3TUX CKPELLMBAHWNI Bbly>XXN-
Banu BCAYecKme KOMOUMHALMM NPU3HAKOB 1 CBOWCTB, KOTO-
pble XOTeNnocCh Noy4YaTh Aasblle, U B Ka4eCTBe NMPOM3BOAMUTE-
N8 009 AanbHENLWMX NMOKONeHUI BbIOUpany Te 3K3eMnnspsl,
KoTopble 001aAanM Hy>KHbIMW KOMOUHALMSAMYM NPU3HAKOB.

N HanT, KOHe4YHo, 3T1M 3aH1Mancs. [Mpor3seas orpom-
HOEe KOMMYeCTBO PasHbIX CKpeLlMBaHu, Hant nogMeTusl...

MonpobyiTe nepeHecTUCb B €ro Bpems, Tak Kak To, 4To
HaM Cervac KaxeTcs TpUBMANbHbIM, TOraa AeVCTBUTENbHO
ObIN0 OTKPbITVEM. Befib 0ObIKHOBEHHO COPTa, Tak Xe KaK Mof-
BWIbI, BUAbI (10 Tex Nop, Noka Kakue-HMby b 300110 unm 6o-
TaHWKM He HaYHYT M3y4aTb BCAKME BOIOCKM, LLETUHKN, COPOK
NEePBYIO HOXKY COPOKOHOXKM 1 TaK [anee), XopoLLUo oTinYa-
l0TCS1, Kak roBopAT Omonoru, no obuiemy rabutycy. Hy, sacHo,
3TO onpefeneHHbIN P, MPU3HAKOB, NO KOTOPbIM OH OTANYa-
eTCs OT APYroro copTa WK NoABnaa — C MHOM KoMOMHaLmen
npr3HakoB. To eCTb NOHaYany noam BOCNPUHUMANN Pa3HULLbI
KOMMMEKCHO, TaK CKa3aTb, 00NN KOMMNEKC «pa3HuLy. U BoT
4TO B X04e HabmogeHnn 3ametn HanT 1 BbiBen kak obLuee
NpaBUNO: MpU CKPELUMBAHUN COPTOB, OTAMYAIOWMXCA Kak
YroflHO CUSIbHO ApYr OT Apyra, B nocneayowmx nocne ckpe-
LLMBAHMS MOKONEHNSAX Pa3HULbI MeX Yy COPTaMM, Tak CKa3aTb,
«paccbinatotcs». OH ynoTpebnsn MMEHHO 3TO CIOBO — «pac-
cbinatoTca». M B fanbHenLWnNX NOKONeHUAX NosBAATCA CaMble
pa3Hoobpa3Hble HOBble KOMOUHALN NPU3HAKOB.

39



Victopudeckiyi 0630p pa3BuUTUS FEHETHKM

HanT npekpacHo NOHWMan, 4TO 3TO fBfIeHMe Kak TaKo-
BOE OH He OTKPbIJ1, a ToNbKOo cchopMynmpoBan. OH U yKasbil-
BaJl, Y4TO MMEHHO Ha 3TOM 1 OCHOBAaHa «BCH Hallla paboTa»,
TO eCTb paboTa Tex, Koro CerofiHst Ha3blBaloT CenekLMoHepa-
MU — O1ONOroB, PACTEHNEBOLOB W XXKMBOTHOBOLOB, BbIBOAS -
LMX HOBble copTa. CKPeLLBaloTCS pa3Hble yXKe MMeloLLIMeCs
copTa, NopoAbl, NOABWUIbI 1 TaK Aanee U B AanbHEeNLWUX no-
KOMeHWsX, KOraa 3T KOMMAEKChl pa3fivymnii paccbinaloTcs 1
NepeKkoMOMHNPYIOTCS, N3 MHOTOYUCIIEHHbBIX HOBbLIX KOMOW-
HaLMM MOXHO M3BNeKaTb Xeflaemble 1 Pa3BOAMTb Aasiblue.
Ho He B 3TOM cuna. 370, Hy, 4TO N, NPEANoCkInKa, KoTopast
1 0o Hanta Obina 13BeCcTHa, HO OH CTan Habnodath 3a 3Tn-
MW CKpeLMBaHUaMK bonee BHUMATENbHO U NOAMETUN Ta-
Kyto LUTYKY. B NioObIX CKpelmBaHnsx, eciv Npou3BOaUTb UX
MHOrO, BUOHO, KaK 3TV KOMMIEKChbl Pa3nuymi pacnagatoTcs
1N NepekoMONHMPYIOTCA. HO ecnin BHMMATENbHO aHaNU3UPO-
BaTb MaTepMan CKPeLLMBaHMIA, TO MOXHO 3aMeTUTb, YTO AeN0
JOXOOMT [0 TOro, YTO OH Ha3blBaJl «3J1eMeHTapHbIMWU MpK-
3HaKaMW», KOTOpble Aanblie HMKOrOa, HN B KakMX CKpeLLm-
BaHWAX Oorblle He pacnagatoTcs. Tak, ABa pacTeHus MoryT
OTNINYATLCS APYr OT APYra LefbiM KOMMIeKCOM NMpU3HaKoB,
3T KOMMNEKChI B AANbHENLLINX NMOKONEHNAX MOC/e CKpeLm-
BaHWS PACCbINAloTCs, OTAENbHbIE NPU3HAKM NepeKoMOUHM-
PYIOTCS, HO MPU 3TOM, CKOJIbKO Obl CKPEeLIMBAHNIN HUA NPO-
WN3BOOWTb, CKOMBKO ThICAY M JECATKOB ThiCAY MHOMBUOOB U3
nocnenyoLmMx NOKONEHUI HU U3yYaTb, onpeaeneHHble npu-
3HaKM M CBOWCTBA OCTAlOTCA HefdenMbiMu. Kak s roBopun,
OH Ha3BaJl UX «3NeMeHTapHbIMK Npu3Hakamm». CkpelmBa-
HUS MOTYT «paccbinatbh» U «pa3buBaTh» KOMMIEKCHbIE OTAN-
41 MEXY KMBbIMU OPraHM3Mamm, HO HUKOTAA He AeNsT UX
Janblle Yero-To, BOT 3TUX CaMbIX «3JIeMEeHTapHbIX NMpU3Ha-
KOB». DTO O4eHb CyLLIeCTBEHHas! BelLllb.

MTak, Hamt BBEN MOHATUE «3N1eMEHTapHbIX MPU3HAKOB»
KaK TakKmx, KOTOpble HW B KaKMX CKPELUMBAHWAX danblie He
NoApa3nensioTcs U He paccbinaloTcs Ha bonee aneMeHTapHble.

* %k

Cnepytolllas CTyneHb — NosiBMeHne ABYX hpaHLly3CKMX
«AXKeHTNbMeHOoBY. OOMH M3 HUX, LWBEMLAPCKUA hpaHLy3
Caxpe, OblN pacTeHWEBOAOM, MPEUMYLLECTBEHHO Ca0BO-
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foM. OH 3Han o pabotax Kenbpentepa 1 Hanta 1, ncxons u3
HWX, MPOBOAMI CBOU CKPELLMBAHWS.

[pyron cdpaHuy3, HoaeH, Toxe Obin pacTeHMeBOAOM,
HO 3aHMMancs Oobller YacTblo 3ePHOBLIMU KyJbTypPaMu:
cenekLMOHMPOBan MX 1 BbIBOAWMS HOBble copTa. OH ToXe
3Han paboTbl Kenbpentepa 1 Hamta. Oba 3TMx hpaHLy3a
Takxe Obinv ocBeaoMieHbl 1 o pabotax Apyr Apyra. W Bot
OHW, — f Y>K He MOMHIO, Aa 3TO U He CyLLeCTBEHHO, 3a KeM
KaKune NpuopuTeTbl, — caenanu ewe oguH war snepef,. OHu
Ka4yeCTBEHHO MOKa3annM O4YeHb CYLLECTBEHHYIO Bellb: ecnu
Mbl CKpeLLMBaeM [1Ba COpTa, OTnM4YatoLmecs Apyr oT apyra
KOMMEeKCOM MPU3HAKOB, 1 eCcv 3TK copTa Obiv 0 3Toro
YUCTbIMW, AONTO Pa3BOAMBLUMMWUCA CaMOOIMbIIEHNEM, TO
nony4aetcs O4eHb TUMWYHaA KapTuHa. [epBoe nokoneHune
OT TaKMX CKPeLIMBaHWM, U 3TO ONATb-Taku ObIIO N3BECTHO
pacTeHneBoJaM JaBHO, NOSyHaeTcs bonee UM MeHee Npo-
MexyTo4Hoe. Ho Caxpe 1 HofleH nogMeTunu, 4T1o, raBHbIM
0bpa3oM, OHO BECbMa OLHOPOLHOE, BCE MHAMBUIbI NEPBO-
ro NOKOMEeHMs MOXOXW ApYr Ha Opyra NoYTn B TOWN Xe Mepe,
KaK MOXOXW APYr Ha Apyra WHAMBUAbI B Npefenax 4McToro
copTa. A X NPOMEXYTOYHOCTb KaXyLLAACsA, ecyii UCXO4NUTb
13 HAMTOBCKOrO MOHATNS 3MEMEHTAPHbIX MPMU3HaKoB. Kpome
TOro, y NepBbIX NMOKONEHU OT CKpeLUMBaHMs MioObixX, Aaxe
O4€eHb OTAANEHHbIX COPTOB, OOHOPOAHOCTbL U MPOMEXYTOY -
HOCTb NPEACTaBNSIOT CODOM MO3auKY 13 3fIeMEHTaPHbIX NPK-
3HakoB copTta A 1 copTta B. Hy, ckaxxem, no gsaguat npu-
3HakaMm 3TW CopTa MOTYT APYT OT Apyra oTnn4aTtbca. Tak BOT,
3TN r1MOPUIbI NEPBOrO MOKONEHUSt MOTYT UMETb, K MpUMepy,
12 npur3HakoB copTa A 1 8 npu3Hakos copTa B, nnn Haobo-
poT. [pK 3TOM OHM MPOMEXYTOYHbIE, KakK UX Ha3Ban HogeH,
HO He MCTMHHO NPOMEXYTOYHbIE, @ XapaKTepHble CBOeN MO-
3an4HOCTbIO. OHM [0 M3BECTHOW CTENeHW 00bedMHAIOT Sne-
MeHTapHble MNPU3HaKK OAHOrO 1 APYroro CopTa.

A BOT y>Xe BO BTOPOM MOKONIEHUMN HAa4YMHAETCA OrpOM-
HbI Pa3bpOC M HEOAHOPOLHOCTb. DTO 3Han 1 HawT, HO OH
Oonblie MHTEPECOBANCS BbISIBNIEHNEM 3MeMeHTapHbIX Npu-
3HakoB. [la 1 o HawTa 310 661510 1M3BecTHO. Ho Caxpe 1 Ho-
OeH ONATb-Taky NPOBENM CneLmanbHble OMbIThl 1 CneLmanb-
HO C(POPMYNIMPOBASU 3TV MPaBWIa: MO3aUYHOCTb U B CBSA3M
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C 3TUM CBOEODpa3Has MPOMEXYTOYHOCTb M OTHOCUTENIbHAs
OHOPOJHOCTb MEPBbIX MOKONEHUI; 1 bonblion pa3bpoc,
Oonblias HeOAHOPOAHOCTb JOObIX KOMOUHALNA N3 INEMEH-
TapHbIX MPU3HakoB 0OOMX COPTOB, B3ATbIX MEPBOHAYabHO
019 CKpeLLMBaHMs, — BO BTOPOM MOKOSIEHWNN.

710 OblNla O4eHb CyLLECTBEHHAs Bellb. K coxaneHuto,
Caxpe 1 HofeH He NpeAnpuHANM HUKAKUX CTaTUCTUHECKIMX
NOACYETOB, TO eCTb He cAefanm Toro Lara, KOTopbIv MOTOM,
Kak 13BecTHo, caenan Mengens. OHU NKLLL Ka4eCTBEHHO 3TO
HabMONIM N BbISBUIM OOMMHAHTHbIE U peLecCchBHble Mpu-
3HakW.

Caxpe v HomeH yBuzenu, 410 B NepBOM MOKOJIEHUN
NOSBNAIOTCS, CKaXeM, Mpu3Haku A, a npwusHakm B, cooT-
BETCTBYIOLLME aNbTEPHATMBHbIE MPU3HAKK LPYroro CopTa,
MCHEe3al0T, HO MCYE3al0T OHM He COBCEM M MOryT BO BTOPOM
MOKOMEeHMM ONsTb MOSIBUTBLCS 1 BCTYMUTb B KOMOUHALMIO C
OPYrVMU NMpu3HakaMu. BoT 3Ty KOMOMHATOPUKY OHW 1 nof-
MEeTUN: OOHOPOLHOCTb NMEePBOro MOKOMEHMS OT CKPeLLMBa-
HWSA OBYX YWCTbIX COPTOB WAW NMOpoA M HEOAHOPOAHOCTb,
Oonblor pa3bpoc 1 nosBreHne OOMbLIOrO YMCIa HOBbIX
KOMOWHaLMI BO BTOPOM MoKoseHun. Yxxe B 40-e — B Havane
50-x rogoB HofeH cchopMynmMpoBan 1 NOHATVE OMUHAHT-
HOCTW: TO, YTO OOHW MPU3HAKK copTa A 1 Apyrne NpU3HaKku
copTa B oka3biBaloTCA AOMUHAHTHBIMK, TO eCTb MPOABASIOT-
Cs'y OIHOPOAHbIX MMOPUIOB NEPBOro MOKONEHWs. B 3ToMm,
noxanyw, camas Oonblwas 3acnyra u Caxpe, 1 HopgeHa,
KOTOpble Ha OrPOMHOM MaTepKane CaMbliX Pa3HOODpPa3HbIX
CKpeLIVBaHNI Nnokasanu 1o, 4To, CODCTBEHHO, YBUAEN elle
1 Hant, HO 0 YeM A CO3HaTENbHO yMon4an. Hant He Tonbko
ChOpMYyIMPOBaAN MOHATVE SNEMEHTAPHbBIX MPU3HAKOB, HO U
B pe3ynbTaTe CBOMX HabMNOOAEHUN 3a CKpelBaHUAMU Bbi-
BEJ1, YTO 3TV 3M1eMEeHTapHble MPU3HaKK B pe3ynbTaTte ckpe-
LUMBaAHWS, NO-BUOMMOMY, HUKOFAA He 1cye3aloT 1 B nocse-
OYIOLWMX NOKONEeHMAX ONATb «BblCcKakyBaloT». A Caxpe, 1 B
0CcobeHHOCTM HopgeH, cchopMynmMpoBani 3To yXe Kak npa-
BUWIO: YTO HANTOBCKME 3NIEMEHTapHbIe MPU3HAKM MOTyT ObITb
OOMUWHAHTHBIMWU MW PeLecCMBHbBIMU, TO eCTb NMPOsBAATHCA
WU He MPOSBAATLCS Y rMOPUAOB NepBoOro nokonexHus. Ho
MpW 3TOM OHU HUKOFAA He 1NCHe3atoT 1 BCEraa NposBASIOTCS
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B AaSIbHEMLLX NMOKONEHNsX, 0DObIMHO y>ke BO BTOpoM. (Oco-
OeHHO eciv YMCNO MHAMBMAOB BO BTOPOM MOKOMEHUW [0-
CTaTOYHO BEMIMKO, TO eCTb JOCTAaTO4HO BENVKa BEPOSTHOCTb,
Kak Mbl CKa3anu Obl cenyac, Mx NposiBieHns.) 310, KOHEYHO,
ObINO 04eHb CyLLECTBEHHO.

Caxpe 1 HofeH B OTHOCUTENbHO TOYHbBIX OMbITax (Mo
KenbpenTepoBCKOMY MeTOAY) YCTaHOBWUIM, HYTO CKpeLLmBa-
HMS pasHbIXx GOPM He BedyT K B3aMMOMOralleHuio NprsHa-
KOB, YTO MPU3HAKM 1 CBOWCTBA OpPraHm3ma, 3TU 3fieMeHTap-
Hble Npu3Hakm HanTta, ckpeLmBaHUAMUN He HUBENMPYIOTCA U
He B3a/IMOYHUYTOXAIOTCA, a NNLLb NEePexoasaT B HOBbIE KOM-
OVHauMKM. 3TO KanuTanbHOe AOCTUXEeHWe TpeTbero 3Tana,
CBsI3aHHOe C MMeHamu Caxpe 1 HoaeHa.

Ntak, 310 30, 40, 50-e roabl XIX Beka. Matepuan Obin
OrpomeH, 0cobeHHO y HofieHa, OH AencTBMTeNIbHO paboTarn
B KayecTBe CefleKuMoHepa-npakT1ka, BbIBOOWMI HOBble CO-
pTa pa3fNudHbIX KyNbTYPHbIX pacTeHuin. OH Oblfl YeTIOBEKOM
He TONbKO TPYLOMOOMBBLIM, HO 1 TPYLOCNOCOOHBIM, Kaknm
1N JOMKEH ObITb KaXAbl Hay4YHbIN PabOTHUK, 1, KPOME TOro,
npekpacHbiM HabmogateneM. OH CMOr Ha OFPOMHOM Ma-
Tepuasne nNpoc1efnTb B CKPeLBaHUAX CyAbby HAaMTOBCKINX
3M1eMeHTapPHbIX MPY3HAKOB W BbIBECTM NPABMIO OAHOPOAHO-
CTV NepBOoro nokoneHuns. OH BbIBEN NPaBMUIO He MCHe3HOBe-
HWNS 3NeMeHTapHbIX NPU3HAKOB, a NULLb X JOMUHAHTHOCTM
NN PeLeCcCMBHOCTU (3TVX TEPMUHOB OH ellle He 3Han, He
NPUMEHSN KX), U NPaBUIO MNPOSABAEHMS NPU3HAKOB, BHOBb
Ha4MHaloLleecs B rmbpuaax BO BTOPOM MOKOMEHMM, 1 00nb-
woro pa3bpoca HOBbIX KOMOWHaLLMI BO BTOPOM MOKONEHUM.

Hano ckasatb, 4TO B 00LLeM pycne pa3BuTns Oronorin
paboTbl Hanta, Caxpe 1 HogeHa He MUrpan HMKaKow posiu.
370, TaK CKa3aTb, HE CYMTANIOCh TOMAA BbICOKOW y4eHom buo-
norven, a Obina «HNU3MEHHas» BUONOrUs — CenbCkoe X03sM-
CTBO Kakoe-To, CalOBOACTBO, — U y4eHble AsfAeHbKM Orono-
MMYeCKoro Tosika He 0bpaLLanu Ha HUX BHUMaHKWs 1 Onectsaule
npornsagenu Bce 310. Tak Xe, Kak BaM U3BECTHO, MPOrAAAenu
OHW 1 CefyloWMiA, 3aBePLUAIOLLMIA 3Tan 3TOro NepBoro ne-
pVoAa Pa3BUTLS METOAA CKpeLLMBaHNi — paboTbl MeHaens.

BaxHo sicHo cebe npenctaBnaTb: Hant 3Han pabotsl
Kenbpentepa, Caxpe 3Han paboTsl 1 HanTa, n Kenbpentepa,
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HopeH 3Han pabotbl 1 Caxpe, 1 Hanta, n Kenbpentepa, To
€CTb BCE 3TO IOrM4eckn pa3BmBanocb. MeHaenb, B CBOIO O4e-
pefib, 3Han o pabotax HopeHa, Caxpe, Hanta 1 Kenbpen-
Tepa 1 COBEPLUEHHO CO3HATENbHO JNIOMMYHO Pa3BMBaST JIMHIO
WNCCNefoBaHNM, CBA3AHHbIX C KeNbpenTeEPOBCKMM TOYHbIM
METOAOM CKPELLMBAHUA Y PACTEHN.

Kak Mbl fanblle yBuamMm, 3acsiyra MeHaens, c coBpe-
MEHHOW TOYKM 3peHus, BMofiHe TpuBManbHa. OgHako Ang
TOro BpeMeHK oHa Oblna 3amedaTesnibHOW 1 3ak/o4anach B
anegyoweM. s onbITOB Takoro Xe TUNa, Kakme A0 Hero
nposoanan Caxpe v HogeH, MeHgenb cenan ABe BeLyw.
Bo-mepBbix, OH BBeN KONNYECTBEHHOE PAacCMOTPEHMe, CTan
cymTaTth. Bo-BTOpbIX, Npogenan MeToOoNOornm4eckn OveHb
Ba>kHYIO Belllb — OH YNPOCTU HabnoaeHne 1 CKOHLEHTPW-
pOBaJsl CBOE BHUMAHME M KONIMHYECTBEHHbIN y4eT (Npu niobbIx
NCXOMHbIX CKPELMBAHMAX) Ha HEMHOTMX OTAENbHbIX Han-
TOBCKMX 3M1eMEHTapHbIX npmsHakax. Caxpe n HogeHy Bce
DeckoHe4yHoe pa3Hoobpa3ne HOBbIX KOMOMHALMI BO BTOPOM
MOKOMNEHUM BObINO HY>XHO U UHTEPECHO (MOXeT BbiTb, NMOTO-
MY, YTO OHW OblNN cenekmoHepammn-npakTMkamm). 13 Hero
OHU BbIOWMpany MaTepuran ins CBoew AanbHenLen cenekumm.
Mpuwa e MeHgenb Obifl, Kak U3BECTHO, MHUX*. EMy Obifo,
KaK roBOpUTCA, HanneBaTb Ha BCO 3anagHyto EBpony. Huka-
Kune npakTmndeckmne npobnemMbl ero He MHTepPecoBaniu, No3To-
My OH TaK 340POBO ABUHY HayKy. YTO 1 BCEM HaM HaANexXnT
BCeraa NoMHUTb: HayKu NPOABUraloTcs TeM ObiCTpee, To4Hee
W nyYlle, YeM MeHbLLIE OHM MMEIOT AeNo C NPakTUKON.

Ntak, MeHAenb CKOHLEHTPMPOBaN CBOE BHUMaHMe Me-
TOOONOMM4eCkM COBEPLUEHHO MPaBUIIbHO: He Ha BCEM, a Ha
Hanbonee ynoOHOM 71 SKCMepPUMEHTaSIbHbIX LieS1en U3 Toro,
4TO Mosy4anocs. Ho 310 HeMHoroe ynobHoe OH NoaBepr To4-
HOMY KONIM4eCTBEHHOMY aHanu3y 1 bnarogaps 3ToMy npo-
CNaBWNCA, 1 OT Hero noLuna 3Ta caMmas «rHycHasi MeHaenms-
Ma». BOT 3TOM «THYCHOW MeHOEeNM3MOM» Mbl U 3aIMeMCS B
cnenyoLwnn pas.

* MHux (ycTap.) — MoHax. 3mech 1 fjanee npymedaHus pefaktopa.
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Paoorel Mengens. Ux 3Hauenune

CerogHsa Mbl Ha4HeM rosBoputb 0 MeHpene. XoTd 310
00LLen3BeCTHO, 51 MO3BOSIO cebe BKPATLLE MOBTOPUTL TO, HTO
chenan MeHzenb, a 3aTeM 0OpaTUTh Ballle NPOCBELLEHHOE
BHMMaHWe Ha cnepylollee: MeHaeNb 3aMedaTeNieH He TeM,
4yeM 0ObIKHOBEHHO MPUHATO CYUTaTb, a APYTMIM.

Kak ¢ yxe rosopun, MeHgenb Metoamnyecku caenan
[Be BeLW: BO-NEPBbIX, CKOHLEHTPVPOBAN CBOE BHUMaHWe
Ha OTHOCWUTENIbHO MPOCTbIX CUTyaLMsX, TO ecTb BblOpan u3
DONbLWOro KoNMYecTBa pasnmnyHbIX Nap NPU3HaKoOB y CBOe-
rO OCHOBHOro 0OBEKTa — ropoxa — TOfIbKO HECKOSbKO OT-
[eNbHbIX Nap NPU3HAKOB. NPU3HaKK OH B3AS1 3N1eMeHTapHbIe
(no HawnTy), 0 4em Mbl yXe C BamMu roBopunun. Bo-BTopblX,
OH TOYHO MOACYMTaN pe3ynbTaThl CKPeLBaHUM, pacLuenne-
HUW B Yepefe NOKONEHWI U NONyYun cnegdyloLlee. 1 cHavana
npvBeny KnacCcn4eckui, Bcerga v Bclogy npuvBOAVMbIA NPpU-
Mep KPacHO- 1 OeNoLUBETYLLMX FOPOXOB.

B nmepBoM MokoneHuu OH, CKOJIbKO HU CKpeLuyBar, no-
nyyan ilib KpacHble ropoxn. A BO BTOPOM MokofieHnn, Fz,
OH MONYYWI NPUMEPHO TPU YETBEPTU KPACHBIX 1 OOHY YeT-
BepTb Oesnbix. BOT TyT OH Havan Aymarts. 1 y>xe Bam roBopun —
OH 3Han paboTbl Kenbpentepa, Hanta, Caxpe, HogeHa, 1 To,
4TO B NEPBOM MOKOEHNM BCE TOPOXM ObININ KpacHble, ero He
yamBnano, Tak kak Caxpe 1 HofeH yxe yctaHoBUIU hakT
OOMWHNPOBaHWA PALA SMEeMEHTAPHbIX MPYU3HaKOB Haf, CBOW-
Mu napamu. (To ecTb, eCiv OANH 13 POLUTENEN MPUBHOCUT
JOMVHAHTHbIW NPU3HaK, TO OH U NposBaseTcs y rmbpuaa.)
N MeHzenb Ha4an fymMaTb OTHOCUTENbHO 3TOrO BCerga no-
NYHaIOLLEerocs Y1MCIoBOro COOTHOLLEHWS — TPpW Y4eTBepTU K
ofHow yetBepTV. OH MpofenbiBan Takue Xe CKpeLLyBaHus
C pAOOM APYrUX Map NpU3HaKoB 1 Bcerga nosy4an ogHy v
Ty Xe KapTUHY: KaKoM-TO NapTHep napbl COBEPLUEHHO onpe-
[OeNeHHO JOMWHMPYET B NMEepBOM MOKOMEHWNN, @ BO BTOPOM
MOKOMEeHNM NOMy4aeTca YACTIOBOE OTHOLLEHKE TP YeTBepTH
K 4eTBepTU. Hy, 0BbI4HO 1 cyuTaeTcs, YyTo MeHaenb ycTaHo-
BWJ1 3aKOHbI, WM NpaBWia HacneOCcTBEHHOCTH, CBOAALLMECS
B OCHOBHOM K MPaBuiy LOMWHWPOBAHMA, YTO OAMH YNeH
napbl 3f1eMeHTapHbIX NMPU3HaKOB OOMVHUPYET Hag APYTrUM,
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M K MPaBUIy pacluennieHms Tpu K ogHomy. Cpasy xe ckaxy,
1 3TO TOXe BaM MNpPeKpacHO N3BECTHO, YTO ecsiv OH bpan ase
napbl NPY3HAKOB, TO MOJY4aNoCh OTHOLLUEHME yXKe He TpU K
ofHOMY, a 9:3:3: 1. Mbl K3TOMY BEpHEMCH.

Ho 3amevatensHo He TO, 4To MeHAenb OTKPbIT MeH-
OeneBckMe NpaBuna; B CyLUHOCTM, 3TO ObINO yXe OTKPbITO
Hantom, Caxpe 1 HogeHOM, TONbKO HeAOCTaTOYHO TOYHO
chopMynmMpoBaHo. Benndmne Merpgens B ApYyrom: OH nmen
CMeJIoCTb BbICKa3aTb OAHY Harnyto runotesy. OH ctan ay-
MaTb, MoYeMy MONy4aeTcs Takas KapTuHa. YMUCTbIN KPaCHbIN
COPT ropoxa, CKpeLLEeHHbIV C YACTbIM OenbiM COPTOM ropoxa,
BO BTOPOM MOKONEHWUW BCerda AaeT paclienfieHme B OTHO-
LWEeHNN TPU K OOHOMY. Pa3mbIwnas, OH Hayan paccyXxnats:
ropox — MOJSIOBOW OPraHW3M, 3Ha4uT, Nobon 3K3eMnnap
KpaCHOUBETYLLEro, Tak xe Kak v enouseTyliero, npounso-
Len B pesynbTaTe CKPeLiVBaHNS, TO eCTb OM040TBOPEHNS
AVLLEKIIETKU KaKOM-TO MblfbLUeBOW KieTkon. [ns KaXkaoro
3M1eMEeHTAPHOrO MPU3HaKa y KaX4oro nNosoBOro OpraHmsma
OOMKHbI ObITb Kak MUHMMYM ABe «3aknagkin», ABa KaKmnx-
To chakTopa. OAMH AonXeH ObITb OT Manalun, Apyrov — oT
MaMmaLlln, OOMH C SULLEKNETKOM, APYrOon C MblfbLEBOU KNeT-
KOW. 3Ha4MT, Kaxkaas KNeTka KpacHOro ropoxa COAepPXMT ABa
KaKWMX-TO HaCNeACTBEHHbIX 3a4aTKa, HaCNeACTBEHHbIX (haKTo-
pa, Kak OH MX Ha3blBaf, onpeAensiowmx KpacHbIn LgeT. be-
NbIA TOPOX TakXe CoAepXnUT ABa dhakTopa, onpedensioLmx
Oenbin uBeT. MMOpPUA OoMKEH cofepkaTb KPacHbIN hakTop 1
Oenbin hakTop, HO NOYEMY NOJNyYaeTcs BOT Tak?

I MeHpenb BbiCKa3as Haraylo rmnotesy, a No4emMy oHa
Harnas, g cenmyac nosicHio. OH caenan NpeanosioXeHne, Y4To
OEeNCTBUTENTbHO KaXkAbl MOIOBOM OPraHmn3M COAEPXUT B OT-
HOLLEHUW KaXAOro 3M1eMeHTapHOro NpM3Haka ABa 3a4aTka,
[Ba HacneacTBeHHbIX haktopa. OAMH OT Nanatuu, Apyron —
0T Mamalln. Ho Kak1Mm-To 0bpa3om — npu co3peBaHnn no-
NOBbIX KNETOK, SMUEKNETOK 1 Mblfblibl — B KaXAY0 3penyto
MOMOBYIO KNETKY M3 KaxA0W Takov Napbl akTopoB nonagaet
NLWb OAVH.

f1 Ha3Ban 3TO HarnoWm rMnoTeson, NOTOMY YTO BO Bpe-
MeHa MeHpens, Kak Mbl fanblie C BaMU YBUAWM, He Obino
HKYero TOYHO M3BECTHO HK O KJIETOYHOM AeneHnn BooblLe,
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HW TeM Gonee o AeneHUn B CO3pPEeBaHUM ramMeT, HU O Mexa-
HK3Me onnofoTeBopeHKsa. CoBeplleHHO Hvero. Mergens B
abctpakTHOM hopme MPUHSAN 3TO NPeanoNioXeHne 1 caenan
[aHHOe 3akfodeHve. M Torfa y Hero nosyymnnocs Bce O4eHb
XOpOLUO.

Tyt MeHgenb nokasarn, 4To rofioBa y Hero pabotaer
BMOJHe, Tak CKa3aTb, MaTeEMaTUKO-CcTaTUCTU4eckn. OH cKa-
3an cebe NpMMepHO Tak: «[OPOXOB MHOrO, MOJSIOBbIX Kile-
TOK CO3peBaeT MHOr0O, U eCM YTO-TO 3aCTaBseT B KaXayto
3penyto NOMOBYIO KNETKY 13 Napbl 3a4aTKOB NOMNACTb TONBbKO
no O4HOMY, TO 3TO ABHO CTaTUCTUYECKMI npoLiecc. MNony4a-
IOTCS1, 3HAYUT, KIETKM OOHMX 3a4aTKOB KaXkA0ro npur3Haka,
11 OHW BCTYNAIOT B ONNIOLAOTBOPEHME, KOTOPOE ONATb-Takm —
CTaTUCTUYeCKMI NpoLlecc. Kakas-To nonoBas Knetka onno-
OOTBOPUTCH KaKOM-TO MbIfbLIEBOW KNETKOW, M YTO-TO NOJy-
YUTCA®.

Nnu npeactaBumM cebe Oeno Tak: s HAPUCYIO peLleTky,
KOTOpas HasblBaeTca pelwleTkon [MeHHeTTa*. Ee npuayman
aHrMYaHWH MeHHeTT, a MeHaenb 3To 1 6e3 peleTk Npo-
nenbiBan. Hy, ¢ pewwetkoun npotie.

3HauuT, ecv rMbpua UMeeT oaMH KpacHbIW, OauH Oe-
NI 3a4aTOK, @ NP POPMMPOBAHMM NOMOBbIX KIIETOK B KaX-
LYI0 3penyio NONoBYIO KETKY 13 3TOM Napbl NonagaeT ToNbko
OMH 3a4aToK, TO AICHO, — y rMbpuaa OyneT ABa copTa no-
NI0BbIX KJeTOK. /I e N0 CTaTUCTUKe HaYHeT NPONCXOLAUTb
ONMIOAOTBOPEHNME, TO U MONYHATCH HYETbIPE BO3IMOXHbIE KOM-
OuHaumm. Mo ctatnctmke, Genbix OyaeT ofHa YeTBepTb, a
KpacHbIX — TPU YeTBEPTU. DTO U 0OBACHSET MeHAeNeBcKoe
pacLieneHvie Tpm K OGHOMY.

Hanble Mbl C BaMW YyBWOMM, CKOMb 3amMevaTeNlbHa,
Jaxe reHvanbHa Obina Ons Toro BpeMeHu 3Ta Harfnas rmno-
Te3a MeHgens.

MeHpenb Oblf1 04eHb XOPOLINM UCCNefoBaTeNeM, ToY-
HbIM 1 BOYMUMBbIM. /1 OH BCe 3To nposepust. OH cka3an cebe
nprMepHo cnefytollee: «Ara, eCnv 3TO AeUCTBUTENbHO Tak,
TO YTO e OOJIKHO M3 3TOro CnefoBatb? YTo cpefm ropo-

*PewweTka MeHHeTa — rpad)l/lqecn(l/n?l MeTon, HarnagHo I'Ipe,EI.CTaBJ'IHIOLLI.I/II;I covyeTa-
HWe Pa3NINYHbIX TUMNOB MONIOBbIX KNETOK (FaMeT) npu ckpewmnsaHnn.
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XOB BTOPOro MokofieHWst Genble OCTaHyTCa Y1CTo GenbiMu,
CKOMbKO HW pa3BoAM UX danblle caMoonblieHneM. A BOT
Cpean KpacHbIX MPUMEPHO OfHA TPEeTb AOMXKHA ObITh YMCTO
KpacHOW, U Npu OanbHEeNLLIEM CaMOOMbISIEHNN OHW BCeraa
OypeT naBaTth KpacHble. [JBe TPeTU Xe A0MKHbl OKa3aTbCs BOT
Takumu rubpugamm — Aa. Hy, Aa vnm aA (3To 0HO 1 TO Xe,
ICHOE [1e110), 1 3TO MOXHO NoMpPoboBaTh NPOBEPUTLY.

Y10 OH M caenan. OyeHb HOMbLIOE YNCIO FOPOXOB U3
BTOPOro MOKOJMIEHWNS OH Aaliblle CaMOOonMbIfIAf, 1, Kak 1 ce-
[0Basio 0XWAaThb, C ero TOHKN 3peHns, Nonyyns, 4to benble
BCerga octatTca 4ucto Genbimun. OfHa Xe TpeTb AaBana
TONIbKO KpacHble. A ABe TpeTn KpacHbIX ONATb AaBann pac-
LienyieHne — TpU KpacHbIX K OfHOMY DefioMy, TO eCTb TO, YTO
1 TpeboBanocb NPOBEPUTH.

BoT, cobcTBEHHO, OCHOBHas pabota MeHaens. M KoHeu-
HO, rMaBHas ero 3acnyra He B OTKPbITUM AOMUHAHTHOCTU U
paclienneHns, Kotopble OblN OTKPbITbI 10 HEro 1 HanTom, 1
Caxpe, n HogeHom. MNpaBaa, OHW He NOABENM MOL 3TO KON -
4yecTBeHHoro basunca.

Bennyme MeHgens MMeHHO B 3TOW ero Harfow rvno-
Te3e, B TOM, YTO OH Hayan AymaTb W Npuaymarn, Kak MoX-
HO 00ObeAMHUTb MOJyYeHHble KONMYECTBEHHbIE pe3yrbTa-
Tbl. [Janee Mbl C BaMW yBUAOWM, YTO €ro rmnoTesa Lennkom
noaTsepaunach, 1 yxe B KoHue XIX Beka 1 B Camble nepBble
roapl XX Beka, eLlle 4,0 MOBTOPHOIO OTKPLITUS MEHAENEBCKMNX
33aKOHOB, 3Ty MeHeNeBCKYIO rMnoTe3y CTano BO3MOXHO yBU-
0eTb B MUKPOCKOM.
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IToBTOpHOE OTKPBITHE 3AaKOHOB MeHeJis.
Kierounas Treopus

MeHpenb pabotan B Yexun, B bpHo. Ero Tpyabl Obinn
Hane4vaTaHbl B >XypHane MecTHoro obulectBa nobutenen
ectecTBO3HaHMA. B XIX Beke nopgobHble nybnvkaumm pas-
JINYHBIX Y4EHbIX ODLLECTB ObINI [OBOJILHO PACMPOCTPaHEHSI,
obLlecTBa OOMEHMBANNCL MU APYT C APYTOM, YHEHbIE MYXKU
BbINMCbIBaNM cebe 3T XypHanbl, Tak 4To B 0bLleM paboTsl
MeHaens 3Hanu. Ho He obpaTmnmn Ha HUX BHUMaHMs. Hy,
Kakom-TO TaM MOHaX FOPOLIKU CKPELLMBAET, MOXET ObiTb,
XO4eT HOBble COpTa BbIBECTU, Kakas > 3T0 bronormusa — ceflb-
CKOe X035CTBO, CAA0BOACTBO. TaK YTO ero paboTbl Obinu 3a-
ObIThl.

AB 1900-1901 rogax npousoLwno cnegytollee. Hekmin
aBCTPUMCKUM CenekLMoHep-pacTeHmneBos Yepmak ¢oH 3en-
3eHer, Yex Mo NPOUCXOXAEHMIO, B TO BPEMSA Y>XKe U3BECTHbIN
cenekuoHep 3epHOBbIX KyJibTyp, paboTtas co 3nakamm, ob-
Hapy>XW, YTO NPU CKPELLMBAHMNM Pa3HbIX COPTOB PasnnyHble
NpW3HaKky BO BTOPOM MOKOJMEHNM AAOT BOT TaKoe UHTepec-
Hoe pacluenneHne — 3:1. Y Hero B nabopaTopun Obin, KO-
HeYHo, 3T Tpyabl 0bwecTBa B bpHO, oH faxe YuTan paboty
MeHgens 1 BCMOMHWUI Npo Hee. Tornaaen 1 obHapy>xumn,
4TO Yy Hero nNoslyymnack Takas xe wWryka, 4to 1y MeHgens.

Mpy 3TOM AaHHbIV FPaXXAaHUH COCTOAN B MOCTOSHHOW
nepenncke, oT4acT KOOMNeprpoBasn C HeMeuKUM OoTaHu-
KOM, yXe Torfa AOBOMbHO M3BeCTHbIM Kapnom KoppeH-
COM, KOTOPbIV 3aHNMANCS Pa3BEAEHNEM U CKPELLMBAHUAMMU
LBETOYKOB, YOOOHbIX AN pa3BefeHUs 1 CKPeLLMBaHUS, B
OCHOBHOM «HO4YHOW Kpacasuuen» (Mirabilis jalapa). Cob-
CcTBeHHO, KoppeHc 1 HaBen Yepmaka Ha OTHoLWeHme 3:1,
OH MKrcan eMy, 4to y Hero ¢ Mirabilis jalapa nonyy4anace Ta-
Kasi Wwryka. OH ckpeLLMBan KpacHble ¢ OenouBeTYLMMM, U B
nepBOM MOKONEHNN rMOpuAb! ObI PO30BbIE, @ BO BTOPOM
MOKONEHNN OfiHa HYeTBepPTb ObliNa KpacHas, ABe YeTBepTM Po-
30Bble 1 OfHa 4eTBepTb Oenas. B obuiem, noxoxas LTyKa,
4yto 1y MeHpens.

KoppeHc coctoan B nepenucke ¢ ronnanauem e ®pu-
30M, KOTOpbIN, ByAy4M hU3MoNoroM pacteHni, pabotan, Tak
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CKa3aTb, MO XN0POMUIIY U BCAKUM LUTYHKaM Ha OCIIMHHUKE
(Oenothera), pa3BoAMN NX B OFPOMHOM KONNYEeCTBE, CKpe-
LWMBas pasHble hopMbl IHOTEP 1 Mony4nn Toxe 3:1. O6 3Tom
OH 1 coobuimn KoppeHcy. Takum 0bpa3om, Tpyn OoTaHKKa —
Yepmak, KoppeHc 1 Oe Opu3z — oOHapyKUK, Kaxabli Ha
CBOEM 0OBbEKTe, TO e camoe, YTo 35 fieT ToMy Hasap, 0OHa-
py>un Ha ropoxe Merzenb.

[e ®pui3 B CBOIKO o4epeb COCTOAN B Nepenmncke C ABy-
M5 300510raMu: dhpaHuy3oM KeHo (koTopblin «banoBancs» ¢
MbILLKaMKN — BenbIMUK, CepbIMU, YEPHBIMM, PEIKMMU U NPO-
YMMU; CKPELLMBAN MX U CMOTPEN, YTO MONyYnTCs) 1 aHMIN-
4aHVMHOM BbenTCoHOM, 3amevaTeNlbHbIM 300/10rOM, BbIMy-
ctvBlieM B 90-e rofbl 3HAMEHUTYIO KHUXKY O MpepbiBYaTom
MN3MEHYMBOCTWN Y XMBOTHbIX, TaKOW OFPOMHbIN CBOA, benTcoH
«BanoBancs» ¢ Kypoykamu, cKpeLLmBan pasHble Nopombl Kyp
1 NETYLIKOB 1 TOXe Habriofan, YTo Nosy4mnTcs.

Kak pa3 Kk 3ToMy BpemeHn oHM (KeHo Ha Mblwax, a
BenTCoH Ha Kypax) HaKomun U3psaHbli MaTepyan 1 ctanm
MOACHUTBIBATb, YTO Xe MNONy4UTCA. M onATb-Takm BO BTOPOM
MOKOMeHMM BbILLNO 3:1. 4 Xxo4y 0OpaTnTh Ballle BHUMaHME Ha
BeCbMa CHaCT/IMBOE BTOPUYHOE OTKPbITVE 3aKOHOB MeHpens.
B nsaTw cTpaHax NaTb pa3HbiX OMOMNOroB Ha NATW pasHbiX 00b-
eKTax — Tpex ceMencTBax pacTeHu 1 ABYX Pa3HbIx Knaccax
MO3BOHO4YHbIX XXMBOTHbIX — OTKPbIIM OAHO M TO Xe. TO, 4TO
Ha 00OOBOM pacTeHUM ropoxe 0 HUX OTKPbIN MeHaenb.

KoHe4HO, BCen 3ToW naTepke CTanio MOHATHO, YTO AeNo
TYT He B CJTY4alHOCTW, @ B KaKOW-TO OENCTBUTEIBHO COBEp-
LeHHO o0LLen 3akoHOMepHOCTN. OHK Cpasy e onybnuko-
Banu CBOW BbIBOAbLI, KOTOPbIMW 3aMHTEPECOBANNCh Apyrie
Noan. PesynbTaToM SIBMNOCh TO, YTO B DNvKanwme fecstm-
netus B Guonormm obpasosBanack MoLLHas Bellb, Ha3biBae-
Masi MeHAenM3MoM. B camblx pasHbIx cTpaHax 1 nabopato-
pUsiX, Ha CaMbIX Pa3HOODOPa3HbIX 0OBbEKTAX UCCreaoBaTeNN
CTanu NPOBOAMTL TOUHbIE CKPeLLMBaHMS, raBHbIM 0Opa3om
MeXAy YNCTbIMM COPTaMU PacTeHNI, a Takke Ha LienioM psaae
BWA,0B XMBOTHbIX, CTa/lV CHUTATb 1 BCIOAY MOJy4ani OAHO U
TO Xe.

B TeyeHve OyKBanbHO HECKOMbKMX MeT Hakonunics
OFPOMHbIVI MaTepman Ha COTHAX BMAOB >XMBbIX OPraHM3MOB
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B TbICA4aX OMbITax, KOTOpble AaBanu NPUMePHO OAMHAKOBbIe
pe3ynbTaThl. Tak 4TO yXXe B KOHLe NepBOro AeCATUNeTNS No-
SBUNNCh ABe OonblUMe CBOAKM, NOMYYMBLUME HA3BAHNE MEH-
Oenv3Ma: 3HamMmeHnTeIn «MeHgenuam» NeHHeTa 1 «MeHpe-
NeBCKMe 3aKOHbI HaCNeACTBEHHOCTMY aHIIMCKOro 300510ra
[Nokatrepa. Hy>kHO OTMeTUTb, YTO MeHHET Bbln acCUCTEHTOM
BenTtcoHa, KOraa NoCNefHNN NPUHAN yHacThe BO BTOPUYHOM
OTKPbITUN MEHAENEBCKMNX NPaBUIT.

Ha 3ToM Mbl OCTaHOBUMCS, Ha HEKOTOPOE BPeMS MOKM -
HeMm 3TV Camble CKpeLLVBaHUA 1 MeHLOENN3M 1 BEPHEMCH B
XVIII Bek. fl BaM y>e roBoOpwl, H4TO pa3BUTNE COBPEMEHHOM
reHeTUKW LWNOo ABYMSA NyTAMU, LONroe Bpems COBEPLUEHHO
He3aBUCUMbIMK Apyr oT gpyra. OAWH NyTb B CaMblX ODLMX
4yepTax Mbl C BaMW NPOCieannn. 370 NyTb METOAa CKpeLLm-
BaHMM, HayanoMm KoToporo Obiv onbiThl Kenbpentepa B
MNeTepbypre, 3aTeM paboTbl Hanta, Caxpe, HogeHa 1 MeH-
Oens v KoTopbin gowen Ao XX Beka yxXe B popme BTOPUY-
HOroO OTKPbLITUA MeHOENeBCKMX MPaBui NATLIO Pa3N4HbIMU
IKeHTNbMeHaMu. BTopowr nyTb — 3TO pa3BUTME KNETOYHOM
Teopuun. Bbl 3HaeTe, 41O B caMmoM KoHue XVI v B Havane XVII
Beka Oblnn 1M306peTeHbl MUKPOCKOMbl. MUKpPOCKon, Kak w1
MHOIMe M300peTeHus, NOSBUICS He B OAWMH MOMeHT. He-
CKOMbKO Pa3HbIX JIlOAeN CKOHCTPYMPOBANM NPUMEPHO OAHO
n 7o xe. Cpean n3obpeTaTenen Hanbonee N3BECTEH roNNaH-
neu J1leBeHryK.

C NOMOLLbIO MMKPOCKONMa CTaivi U3y4aTb TOHKME MUKPO-
CKOMMYyeckme CTPYKTYpbl BCAKOW BCAYMHBI, B TOM YMUCIE U
pa3nnyHble XnBble 0OBEKTBI. bblfl OTKPBIT LieNbi HOBbI MUP
MVKPOOPraHN3MOB — WMHMY30PUI, XXIYTUKOBBIX 1 NMPOYKIX.
Bbiny yBMAEHbI MONOBbIE KNETKW Y PACTEHWNIA U Y XXUBOTHbIX.

Mpou3soLwno cnefyioLiee AOBOSbHO CHACTAMBOE 0OCTO-
AtenbctBo. B XVIII Beke MUKPOCKONMPOBaHKME CTano MOAOW.
He ObINo HX OfHOW yBaXatolen cebs CBETCKOM AaMbl, KO-
TOpas B CBOEM CasloHe Ha Xypdukcax He 3abasnsna Obl Jo-
POruXx rocter ¢ MOMOLLbIO MUKPOCKOMMPOBaHMS. [1oeBLLY U
BbINMBLLM 33 YXXMHOM, JIOAM NPUXOANAV B CaNlOH, rae CTos-
S MENKOCKOMbI, @ MO HMMU, 3Ha4UT, BCAKaA MenKas ApsHb.
Focnopa rnageny B MUKPOCKOM, OXanu, axanu, yMURAAnCh 1
YOMBNANUCE.

51



[ToBTOpPHOE OTKPbLITVE 3aKOHOB MeHaerns. Kneto4yHas Teopus

370 Oblna Moga, HO OHa UMeNa o4eHb Donbluoe 3Ha-
4yeHue. [ToToMy 4TO, BO-MEPBLIX, PE3YNbTaTOM 3TOW MOAb!
Obino npuBnedeHne K Gonee-MeHee Cepbe3HOMY MUKPO-
CKOMMPOBAHWIO LIeNIoro psaa nogen, Kotopble 3STUM 3auH-
TepecoBbIBaNuCb. Bo-BTOPbIX, faxe NobuTenbCckme MUKpo-
cKonmyeckre HabnoaeHMs B Te BpemeHa, Koraa CoOCTBeHHO
MUKpOCKOMMYeckas KapTuHa XM3HW Obina 1M3BecTHa elle
TOJIbKO B CaMbiX ODLLMX YepTax, Cbirpanv OrPOMHYIO POJb B
HaKomneHnn MHpopMaLnn.

[aHHaa mofa npweena K Tomy, 41o B XVIII Beke ctan
O4eHb ObICTPO HaKamnIMBaTbC MUKPOCKOMUYECKUA MaTe-
pwvan, B 4aCTHOCTM MaTepman no MHAMBUAYaNbHOMY Pa3Bu-
TWIO, MO TOMY, YTO Mbl CErofHs Ha3blBaemM SMOpUONOrnen.
Bbl 3HaeTe, 4to B XVIII Beke MosBUACA MepBbIM KNacCuK-
aMbpuonor Bonbd, npoaenaBLimii HACTONIbKO XOPOLLIVe pa-
00Tbl Ha KypWHbIX SMOPKOHAX, pblbax 1 MNEKONUTAIOLLNX,
4TO U CerofHs 3mMOprosioramM Ofs HaBefeHUs Koe-Kakmx
hakTnyeckrx cnpaBok HebecrnonesHo 3arnaablBaTb B €ro
Tpyabl.

Ho cenyac Hac uHTepecyet gpyroe. MTak, ctan Hakan-
JIMBATBLCS OFPOMHbIV MaTepuars, MoKa3bIBaOLMIM BCe BPeEMS
OLHO U TO XK€, @ MMEHHO: YTO NPW TWAaTeNbHOM PacCcMo-
TPEHWU BCE XMBble TKaHM, BCE YACTWU XMBbIX OPraH3MOB,
Oyab TO pacTeHUs UK XMBOTHbIE, UMEIOT, Kak CKOPO 3TO
ObINo Ha3BaHO, KNIETOYHOE CTPOEHME. Bce TKaHW cocTosnm
M3 KaKNX-TO KNETOK, ManeHbKMX KMPNUYUKOB, N3 SMeMeH-
TapHbIX YacTen.

JTOT MaTepman HakannMBanca 1 Hakannmeancs, noka
B nepBow nonosuHe XIX Beka oH He Obin 0600LLEeH 1 cdhop-
MYMPOBaH B BUAE K/IETOYHOW TEOPWUM CTPOEHUS XXMBbIX
opraHu3amoB. Kak 3To 4acTo ObiBaeT, NpUMepHO ofHOBpe-
MeHHO, B 30—40-e roabl, HECKONbKUMW NtOAbMW — HEML,A-
Mu LLnengeHom u LLIBaHHOM, YexoMm [ypKMHbe U pyCcCckmMm
YepHsieBbIM — Oblina chopMynmpoBaHa KieTo4Has Teopus
CTPOEHUSA XMBbIX OPraH3MoB (TO eCTb, YTO BCE XMBble 0p-
raHM3Mbl MO0 COCTOAT 13 OAHOW CBODOAHO XNBYLLEW KNeT-
KW, MO0 U3 Pa3HbIX CNELMannM3VPOBaHHbIX TKAHEM, a Kax-
0as TKaHb COCTOUT M3 CNeLManm3npoBaHHbIX KNETOK; YTO,
BO BCSIKOM CJlydae, BCerga v BCIOAY 3MeMeHTApHOW YacTblo
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XN3HW ABNAETCA KNeTka). Bbino obHapy>XeHo, YTO KNeTku
MMEIOT COBEpLUEHHO OnpefeNieHHoe CTPoeHue, Kakylo-To
obonoyky. Bckope cTany nogmMedathb, HTo 060M04KM KNBOT-
HbIX 1 PaCTUTENbHbIX KNETOK OTIMYAIOTCA OPpYr OT Apyra, 4To
B 000NI04KAX PACTUTENbHBIX KNETOK COAEPXKMUTCA KneTyaTka,
Lenionosa, a y X1BOTHbIX ee, Kak Npasuno, HeT. BHyTpn
3TOM 0DOMOYKM MMeeTca XenenogobHoe BeLlecTBO, KO-
Topoe ObII0 Ha3BaHO MPOTOMMA3MOM, @ B HEM HAaxoAMUTCH
Kakoe-To 0bpa3oBaHue, No-BUAMMOMY, ONATb-Takh C 060-
JIOYKOM, KOTOPOE MOy4YMIo Ha3BaHWe aapa KNeTku.
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NTaK, KnetoyHas Teopus Obina cchopMynMpoBaHa Taknm
006pa3oM, HYTO BCe XIMBble OpraH3Mbl COCTOSAT U3 OAHOM WA
MHOIMX KJ1eToK. YTO BCAKUIA POCT M pa3MHOXeHWe CBs3a-
Hbl C fleNieHneM KJeToK, KoTopoe ObiNo onmMcaHo. Y1o ofHa
KJ1eTKa MOXET pa3aenuTbCs Ha iBe KNneTku. M 31o gaxe Obino
CcchopMyNMPOBaHO B BME NATUHCKOrO, HY, YTO Nk, adopms-
Ma «omnis cellula ex cellula» — Bcsikaa knetka v3 KeTku, u
nanee «omnis nucleo ex nucleo» — Bcsikoe sApo U3 AAPa.
Tak Kak ellle He COBCEM 3arfox/y BCAKMe CTapuHHble DacHN
0 CaMO3apPOXOEHWUN MbILeWn 13 CKNadoB 3epHa, Narylwek 13
OonoTa, YepBew 13 3eMIK, a MyX U3 rHUIoLLEro Msica, Brono-
M1 XOTeNu 3TUM MOJAYEePKHYTh CBOE Hecornacme C HekMM ca-
MO3apOXIAEHMEM U YKa3aTb, YTO BCsAKas KeTka NponcXoauT
13 KNETKWN B pe3ynbTate AeNeHNs U Pa3MHOXEHNS 3TUX KIe-
ToK. BoT Tak obcTosno feno Ko BTopon nonosuHe XIX Beka,
a 3aTem npou3owo crepytoulee. NepBbiM, Noxanyw, Obin
boTaHuk CTpacbyprep, yumBLIMIca B KOpbeBe (TenepellHem
TapTy) 1 TaM e HavaBLLUNA paboTaTb, a 3aTeM TPYAMBLLNNCS
B [epmMaHun.

OH 3aHANCA TOYHbIM U3YyYeHWeM [eNeHus KNeTok, B
OCHOBHOM Ha DoTaHW4Yecknx obbekTax. Elle A0 Hero uebiM
pAOOM mMccnedoBaTtenen ObIo MNoAMEYEHO, YTO SAPO OCOo-
OEeHHO XOPOLLIO OKPALUMBAETCS PALOM OCHOBHbIX KPAacokK —
KapMWUHOBbLIMW, TULEPUMHOBLIMU 1 NpodnmMn. Obpa3osa-
nacb uenas OUCUMNAMHA — TUCTONOMMS, KOTOPYIO MHOrAa
Ha3bIBaIM MUKPOCKOMNYECKOM aHaTOMMen, 3aHMMaBLLAsACS
TOYHbIM U3YYEeHNEM CTPOEHMUS TKAHW U KNETOK.

FMCTONOMM CTanM COBEPLUEHCTBOBATb MUKPOCKOMMYeE-
CKYIO TEXHWKY, TO eCTb NpobOoBaTh OKPALLMBaTb KNETKN AJ1s
TOro, 4TOObl ANdEPeHUMPOBaTL KIETOYHbIE CTPYKTYPSbI,
4TOObI VX ObINO Nerde paccMaTpyBaTh B MUKPOCKOM. M30-
Openu MUKPOTOMbI — annapaTbl, C MOMOLLIbIO KOTOPbIX MOXX-
HO ObINO Hape3aTb TKaHW Ha O4eHb TOHKMWe crion. Pa3paba-
ThIBaNINCb pa3nnyHble MeToabl (PUKCALMU TKAHW 1 KIEeTKN 1
Tak Janee.

Bce 370 NprBeNo K TOMy, YTO KNETOYHOE AeneHne MOX-
HO ObINO M3y4aThb yXe Bcepbes. CTpacOyprep 3TUM U 3aHSANCS.
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/' cHavana, TO MM Ha AWAWK, TO M Ha KakoM-TO ApYrom
yOOOHOM 0ObekTe 0OHapy>XMn Takyto Bellb. PaHbLue npea-
CTaBnAnNM cebe, 4TO KneTka AeNUTCS OYeHb NMPOCTO: HaYMHaeT
LEeNUTbCS SAPO, Pa3fensieTcs, B 3TO BPeMSs Ha4MHaeT nepe-
LUHYPOBBIBATLCA KNETKa, 1 BOT B pe3ynbTaTe pa3fenusLleecs
AOPO Pa3oLNoch, U KneTtka aenutcs. CTpacbyprep e yBu-
Llen, 4TO KNeTo4HOe AeneHune npefcTaBnset cobon Ypessbl-
4alrHO NIOBOMBITHBIN N CNOXHBIA MexaHn3M. Y Hac C BaMu
HET BpemMeHu NoapobHO 3aHUMATLCH MUTO30M U Meo30M,
NO3TOMY i BaM paccKa3blBaTb 06 3TOM He Byay. 3To onvcaHo
B LLeSIOM psiie KHXKEK U Ha OTeYeCTBEHHOM fi3blke, Tak YTO
KTO XKenaeT, MOXET 13y4nTb BCE leTau, 5 XKe No3Boo cebe
HaMOMHUTb CaMOe CYLLLECTBEHHOE.

CyLLecTBeHHbIM e 0Kasanocb credytollee: nepes ne-
NeHVieM B fiipe HauyvHaloT AnddepeHLMpPoBaTbLCS XOPOLIO
OKpalUvBaeMble HUTK. Bo Bpems feneHnst oHU BUAHbI. 3Ha-
41T, BO Bpems LefieHns MPOUCXOAMT BOT HTO: 0Opa3yeTcs Tak
Ha3blBaeMoe BepeTeHo C ABYMS MOtocaMu. M BOT 3TW HUTH
Ha4MHaloT pacnonaratbcs OnmMxe K 3KBATOpPYy B BepXHeM
BepeTeHe. ECnv Mbl C Mosoca NOCMOTPUM, TaK CKasaTb, Ha
IKBATOP TaKOW AENSLLENCS KIETKN, TO YBUAMM AOBOJIbHO aK-
KypaTHYIO KapTUHY. DTW HUTK pacrnonaralTcs COBEepLUeHHO
onpefeneHHbIM 0bpa3oM, Mo 3KBATOPY KNETKW; OHW, ecin
BHMMATENIbHO MPUIMAAETHCS, OKA3bIBAIOTCA Y>Ke ABONHBIMMN.
3aTeM Takas LWTyKa NPOMCXOAUT B BEPXHEM BepeTeHe — Kak,
noyemy, B pesynibTaTe Kakmx CUI 1 Kaknx CTPYKTYp, C TOY-
HOCTbIO HEM3BECTHO IO CMX MOp; TO ecTb KaXAOoMy aBTopy
M3BECTHO COBEPLUEHHO TOYHO, M Y KaXAoro aBTopa Kakow-
HMOYLb TONCTON KHUIMM MMeeTCsi CBOSi TOYKa 3peHus. OHu
3HalOT, Hy a 51 He 3Hato, NO3TOMY OOMaHbIBaTh Bac He Byay,
HO MPOWCXOAMT BECbMa 3aMeyaTenibHas Bellb. STV NPOAOIb-
HO pacLLenmBLUMECS XPOMOCOMbI HA4MHAIOT KaKUMMU-TO HU-
TAMU pacTarMBaThCs K ABYM MOMOCaM AENALLEencs KNeTKu.
B pe3ynbTaTe 3TO BepeTeHO NOCTENEHHO MCYE3aeT, @ XPOMO-
COMbI CODMPAIOTCA Y OAHOrO MOMtoca 1y Apyroro nosioca. 3a-
TeM NepeLLHYPOBbIBAETCS AP0, BEpHEe, 3aHOBO 0bpasyeTcs
snepHas obonoyka, obpasyloTcs ABa sapa, KneTka nepeLHy-
POBbIBAETCS U AeNNTCs. Ho 3T0, MMeNnTe B BUAY, 1 HAMOMHWI
BaM B camou obLen hopme, B NEPBOM NMPUBAVKEHNN.
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CTpacbyprep Hallen cenylollee CyLleCTBeHHOe B Kre-
TOYHOM [eneHun. Bo-nepBbix, NOCne Toro Kak oH obHapy-
KW 3TO Ha OAHOM-ABYX YA0OHbIX 0ObEKTax, OH NPOBEPUST
3TO Ha Apyrnx pacteHusx. OKa3anoch, Y4To BCOAy Aeno ob-
CTOWT TaK Xe.

OyeHb ckopo bpaTbs [epTBUrM, Hobenb U elle psg 300-
noros 1 6OTaHNKOB, B TOM YuMcSie Halwwn benses, 3atemM lepa-
CMMOB, MOTOM aKafemMunk HoBalIMH-CTapLwnm, Ha DoTaHnYe-
CKOM MaTepuarne CTanm n3yyatb TO e camoe.  o4eHb CKopo
0BHapyXunnm, 4To 3710 BCceobLLee fBfeHne. Y BCex XMBbIX Op-
raHV3MOB AefleHMe NMEHHO TaK 1 MPOUCXOAUT: C MOMOLLbIO
MUTO3a, WK, Kak TOorga MHOr4a HasbiBanM, KapuoKMHe3a,
W HENPSAMOTO AeNeHns.

K coxaneHuto, Bce Tpy1 TepMUHA BOLLNW B CIOBapPb MHO-
CTPaHHbIX CNOB. B cBA3M C3TM Y Hac ¢ HKonaem BrkToposu-
4emM* BbILLMA HEMPUATHOCTb CO CBEPASIOBCKUM Y(PaHOBCKNM
PUCO. Mbl C HAM MMCanuM OAHY B LeNOM COLMONOTMYeCKyio
paboTKy, rae o4eHb 4acTo BCTPeYanoch CIOBO MUTO3. Pefak-
TOPLM B CBOE Bpems 0DyHanunch, Kak 1 Bbl, B LUKOSE. A B LLIKO-
J1e y4aT XOpoLLeMy CTUIIO 11 TOMY, YTO CTUITb HEXOPOLLI, XeNin
NOBTOPSATb B COYUHEHMN, OYOHUTb BCE OHO 1 TO Xe COBO.
Mo3ToMy pefakTopLua, MOCMOTPEB B CJIOBAaPb MHOCTPAHHbIX
C/10B, HaM 3TO AeNo TWaTeNbHO «NpoTecTpoBana» — B nep-
BbIl Pa3 «MUTO3», BO BTOPOM CJly4ae «KapuoKMHe3», B Tpe-
TbEM CJly4ae «HenpamMoe fdeneHue». NoToM OnsaTb «MUTO3»,
NOTOM «KapUOKMHE3», MOTOM «HEMpPsSMOe AeNeHMe», 1 Tak No
Kpyry. /l Ham NpuLLNOCh Yaca NonTopa C Hel pyraTbcs, HToObI
npuBecTu paboTy B nepBobbITHOe cocTosiHme. Cenyac Kne-
TOYHOE [eNeHre Ha3biBaeTCd MUTO30M W HUKaK bosbLue.

TaK BOT, MepBOE: BO BCEM XXMBOM MUPE MNUTO3 OKazascs
eMHbIM MEXaHW3MOM, C MOMOLLIbIO KOTOPOro AeNsiTCs KieT-
k. Ckaxy BaM cemnyac, 4ToDbl K 3TOMY He BO3BPALLAThCS.
B cneumannsnpoBaHHbIX TKAHAX eCTb KOe-Kakme WNCKItoYe-
HWA. ECTb Cneumanm3npoBaHHble, CKOPO nepecTalolime fe-
NUTBCA KNEeTKM, FAe MOXET NMPOUCXOAUTH Tak Ha3blBaemMoe
npsamMoe feneHve, Ui amutos. Ho, Kak npasuno, BCce HOp-
MalbHO XVBYLLME KNeTKM AeNATCS C MOMOLLbIO MUTO3a.

* H.B. Jly4qHuK.
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Bo-BTOpbIX, YMCNIO BOT 3TUX XOPOLLO OKPALUMBAIOLLMXCA
HUTEW, KOTOpble ObINM Ha3BaHbl XPOMOCOMaMM, X thopma
1 BENNYMHA BUAOBO CreunduyHbl, TO eCTb Y KaXaoro B1aa
KMBbIX OPraHM3MOB MMEeTCsl COBEPLUEHHO OnpeaeneHHbIN
Habop xpomocoM. [eneHne Ha4MHaeTCs C TOro, YTo Kaxaas
XPOMOCOMa NPOAOSNLHO pacllennsercs. 1 BOT 3TM-To noso-
BMHKM U pacxomsTcs K ABYM nomtocam. W, HakoHel, ObIno
obHapy>XeHo criefiylollee: 4TO Y KaXAoro BUAA MOJIOBbIX
OpraHM3MOB XPOMOCOMHbIV Habop COCTOUT Bcerga m3 nap
XPOMOCOM. TO eCTb ecniv y AaHHOMO BMAa MMeeTcs YeTbipe
copTa XpOMOCOM: fiBe bosbLvx V-00pa3sHbIX, 0fHa ASTMHHAS
nanoyka 1 ofjHa COBCEM MaseHbKas XpOMOCOMa, TO KaXAoro
copTa XpOMOCOM MMEETCS MO nape.

3HayuT, ecnny BUAa 8 XpOMOCOM, TO 3TO 4 napsbl. YneHbl
OLHOW 1 TOVI e Napbl abCOMOTHO MAEHTUYHbI. DTO O4EeHb Jt0-
OonbiTHas Bellb. Hy, no4eMy napbl, ICHO — BO BpeMs onJio-
[LOTBOPEHUSA, NO-BUAMMOMY, NO OLHOM LITYKE NPUXOAUT OT
nanawm 1 Mamalluy — C AULLEKNETKON 1 COo cnepMmem. lNove-
MY e Yy KaXAoro BiAa COBEPLEHHO onpeeneHHbIn Habop
XpoMocoM? TyT cTanu aymatb, 1 ToT e CtpacOyprep, HO B
ocobeHHocTV boBepu, OpaTbsa FepTBUrK, amepukaHel, Yunn-
COH, y Hac MepacnmoB, BOTaHWK K 300m0r KonbLoB, 04eHb
ObICTPO NPUKUHYNU: He 3ps B NMPUPOAE KIIETOYHOE AeneHne
npoTekaeT C NOMOLLbIO TaKoro Npeun3noHHeNLero Mexa-
HM3Ma. [lencTBUTeNbHO, NoveMy Obl KneTke He nepeLLHypo-
BaTbCA, HE PacnacTbcs Ha ABe 4acTn? HeT, BOT Kakme-To Kie-
TOYHblE CTPYKTYpbl, KOTOPbIX COBEPLUEHHO OMpeaeneHHoe
4MCNO, COBEPLIEHHO TOYHO MPOLAOSBHO PACLLENANOTCS, 1 B
3TOM BeCb CMbIC/ KJIETOYHOTO AieNeHus.

Jllogmn pewwnnu, 41o 370, NO-BUAUMOMY, MPOVCXOANT He
3psi, 3TO Kakme-TO OCHOBHbIE KNeTouHble CTPYKTypbl (Toraa
elLe He ObINO TEPMMHA «yNpaBAsioLLMe CTPYKTYPbI»).

N pencrtBuTENnbHO, BCE KNETOYHOE AefleHue Mpucro-
cobneHo Tak, 4Tobbl Harbornee TOYHbIM 0Opa3oM pacnpeae-
NNTb MeXAay AOYePHUMW KreTKammn Matepuran 3TUX OCHOB-
HbIX BHYTPUKNETOYHbIX CTPYKTYP.

3ateM Havyanu Aymatb, NOYEMY Xe B KaX[OM Mokofne-
HUWM XPOMOCOM He CTaHOBUTCS BCe bonblie 1 bonblie. Toraa
MMCTONOMM, CMeLManbHO 3aHABLUMECS KIETKOW, KIeTOYHbIM
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[eneHreM, BbIAENNANCE B 0CODYIO ANCUMMNANHY — LMTOMO-
rvio (yd4eHue o Knetkax). M BOT LUMTONOMM Havanm aymMaTtb U
WNCCNefoBaTh ABe BeLW: BO-NepBbIX, AeUCTBUTENBHO MK No-
CTOSIHHbI 3TV AfEepPHble CTPYKTYPbI, 3TU CaMbleé XPOMOCOMBI, U,
BO-BTOPbIX, Kak >e MponCXo4u1T ONniIoLOTBOPEHME C LIUTONO-
MAYeCKOoM TOYKM 3peHMS.

[laBHO ObINO M3BECTHO, YTO CMEPMUN MPOHWUKAIOT B
ANLeKNeTKy, — 3TO W eCTb OMSIOA0TBOPEHME, HO Kak 3TO
npoTtekaeT uuTonormyeckn? W Obinn obHapyxXeHbl [Be
yHAaMeHTalNbHble BeLlM, 13 KOTOPbIX Of4Ha, Npasaa, Anc-
KyTMpOBanacb HekoTopbiMU ellle B 30-e rofbl, Hy, Takumu
COBEpLUEHHO peTporpagHbiMM Yyaakamu. [lepeoe — 370
KOHCTaHTHOCTb XPOMOCOM. [1eNCTBUTENbHO, BOT Takue Xpo-
MOCOMbI B BUWAE MYyCTOKPACALLMXCH «KONDACoK», KOTopble
BMIHbI B pacLBeT MUTO3a, B NOKOALLUMXCS AAPAX He BUOHbI.
B nokosimxcsa sapax 06bIKHOBEHHO eCTb Kakasi-To CTpaHHas
ceT4aTas CTPYKTypa, OHW He BMOJHe roMoreHHbl. Cnepsa Ha
yaobOHbIX 0ObeKTax, a NMOTOM M Ha HeyaobOHbIX LMUTOMOrM
BbISICHWIN, YTO AEVCTBUTENbHO B A PE MMEETCS MHOXECTBO
TOHKMX HUTOYeEK, KOTOopble Y yA00HbIX 0OBbEKTOB BCE OAHMM
KOHLLOM CXOASTCA K OAHOMY Mofiocy aapa. Y MeHee yaob-
HbIX OOBEKTOB 3TO HENEerko yBUAET.

MepBbIMU TOHKMMU UCCNELOBAHVAMM OTANYUINUCH He-
MeL, boBepu 1 3amevaTenbHbI HOPBEXCKUIA YYeHbI AaM-
ckoro nona KpuctnHa BoHHeBM — npodeccop 300/10r1m
«OCIIMHOTO» YHWMBeEpCUTeTa, yHMBepcuTeTa B OCno, LMTO-
nor, apyr ®putboda HaHceHa 1 KPYNHbIN OOLLECTBEHHBIM
neatenb. OHa, nonsk Jlempgosckuin, Hemel, boBepu 1 elle
Heckonbko YenoBek yxe B 90-e rofdbl yBuaenu, 4to B aape
eCTb MOYTU He OKpalLVBaeMble HUTK, Ha KOTOPbIX XOPOLUO
3aMeTHbl OKpaLUeHHble MATHBILKK. DTU NATHBILIKN DbV Ha-
3BaHbl XPOMOMEpPAaMM, HEKOTOPbIE Ha3blBaiX X XPOMEONS -
MK — TyT BooOlLLe Obina TepMuHoiorMyeckas nytaHumua. Ha
HEKOTOPbIX O4eHb XOPOLLO OKPaLUeHHbIX SAPax OTAebHble
y4eHble AXXeHTNIbMeHbl BMeCTO CeT4aTom CTPYKTypbl BUAENN
3TaKylo NATHUCTYIO. MHOro B CBOe BpeMs CNOpuiKn, KakoBa
Xe CTPYKTypa y Aaep — cetdatas, a4encras Unm 3epHNCTas.
N 3aTem oka3anocb: COOCTBEHHO TO, YTO BO BPEMs MW-
TO3a Mbl BUAWM Kak XPOMOCOMbI, 3TO W eCTb 3TW CUITbHO
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CnMpanesrpoBaHHble HUTU. BOT OHM-TO, Oyayym okpalleH-
HbIMW, 1 0DPa3yIoT TakMe «KoNbaCKm».

370 pa3bACHUIIOCH eLle B Havafle 20-x rofos, y Hac —
®epopom MeaHoBmyem Xuearo v Bnagnmupom Hukonae-
BMYeM JlebenieBbIM, OONbLIMMM NOOUTENIMI TOTAE TONBKO
Ha4MHaBLUero NpoLBeTaTb Hay4HOro KMHO. 3a rpaHuLen —
BeHrpom Kapnom benapom (kK coxaneHuio, B MOMOAOM
BO3pacTe normbuiemM B aBTOMOOMIIbHOW KaTacTpode) 1 ps-
LOM Lpyrnx UccnegoBatenen, NpocneamsLLMX C MOMOLLBIO
MUKPOMOTOrpaduin N KNHOCHEMKM BECH LIMKIT XPOMOCOM OT
AeneHns [o aenexvs. bbino mokasaHo, Y4To XPOMOCOMbI —
abCOMNIOTHO KOHCTAHTHbIE SiePHbIE CTPYKTYPbI.

BTopoe HanpaBneHue CBeNOCh, Kak f FOBOPUI, K LINTO-
JIOTMYECKOMY M3YHeHMIO OMMOAOTBOPEHMA. bbifia OTKpbITa
3amevaTenibHas Bellb (5 oNATb-TakyM He Oyay BLABATbCH B
noApoOHOCTU, KOTOPbIe Bbl MOXKETE MPOYeCTb B KHUrax) —
Tak Ha3blBaeMasn pedykLms XPOMOCOM MpU CO3PEBAHUM ra-
MeT. bbino obHapyxeHo cnegytolee. Kak a4 yxe roBopus,
KaXK4as XpoOMOCOMa COCTOMT M3 Mmapbl OAMHAKOBbIX, W B
OObIKHOBEHHbIX MUTO3aX AENUTCS NPOAOSLHO, a, TaK CKa-
3aTb, NPOAYKTHI AeNeHUs PACXOAATCS K PasHbIM MOMocam
KNETKM. 3HAYUT, B KaXKLOW KNeTke OCTaeTCs CTPOro onpege-
NIeHHOEe YMCI0 XPOMOCOM. Bo Bpems co3peBaHuMs raMeT nNpo-
ncxoamT cnedyiollee. S He Oyay BAaBaThCs B NoApobHOCTH,
NPUHLMN o4eHb NpocT. OH AaBHbIM-AaBHO ObIN chopMynn-
poBaH [JapnMHITOHOM — Tak Ha3blBaeMas rmnoTesa yckope-
HWA KNeTo4Horo fenenus. CBOAUTCA OHa K crefyloLiemy.

Mpn co3peBaHWUM raMeT ObINO OTKPLITO fBREHME, KO-
TOpOe f, HanNpMMep, CHNTaAI0 OLHVM 13 CaMblX 3aMeyaTeslb-
HbIX 1 DYHAAMEHTasbHbIX OUONOrMYeCKNX SBAEHUIM, — Tak
Ha3blBaeMas KOHblOraLuMs XpoOMOCOoM. [lapbl OAMHAKOBbIX
XPOMOCOM B 0DObIYHbIX sApax pa3dpocaHbl, He Bcerga co-
BEPLIEHHO CnyYanHo, HO Oonee-MeHee cnydaliHo. EcTb
BMAbI, Y KOTOPbIX YleHbl OLHOM 1 TOW e Nnapbl He yxoasT
OYeHb Aaneko Apyr oT Apyra, Kak Obl BMecTe fepxatcs, a
B APYrux BMAAx — HeT. A BOT NpwW CO3PeBaHMAX rameT nNpo-
NCXOAMT 3aMevaTenbHasn BeLlb: FOMONOrMYHblE XPOMOCOMBI
cONMXKaloTCa M KOHBIOTMPYIOT (YKNaablBaloTCs COBCEM psi-
[bILWKOM APYr C APYroMm).
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[anblue Mbl OyieM roBopuTb 06 3TOM y3Ke C reHeTnYe-
CKOW TOYKM 3peHus. Cenyac 3T0 NOKa3aHo Ha AecAaTKax ThicaY
OMbITOB, HA OFPOMHOM MaTepuarse, Tak Y4TO 3TO «roNbIv akT
Ha NNLE» N HUKaKUM OUCKYCCUAM He MOANEXUT — KOHbIO-
raums 3Ta abCOMIOTHO rOMOJIONMYHA, TO eCTb FOMONOMMYHOE
MeCTO KOHbIOrMPYET C FOMOMOMM4YHbIM. [lanblie Mbl B 3TOM
Oynem pasbunpatbcsi. MIHOraa NpoucXoasT Tak Ha3blBaeMble
WNHBEPCUM XPOMOCOM. B ofHOM XxpoMocome 4acTb MOXeT
MHBEPTMPOBATbCA, TOrAAa KapTWHa KOHBbIOrauuM BbIFASAUT
TakvM 06pa3oMm: HeKOTOopble MHBEPTUPOBAHHbIE HE KOHbBIO-
TMpYyIoT, TOrAa Apyr NPoTMB Apyra OKa3bIBalOTCA YXe He ro-
MOOTMYHble MecTa. 3HaunT, KOHbBIOraLMs Bcerga CTporo ro-
MOJTOTNYHA.

[anblie Mbl ¢ BaMu OyleM roBOpUTL YXKe O reHeTuke,
4TO, BO-MePBbIX, B 3TOW CTafWMN NPOUCXOAUT OOMeH y4acT-
KaMW rOMOSIOTMYHbIX XPOMOCOM — KPOCCMHIOBEP, Ha OCHO-
BaHMM KOTOPOro Mbl MOXeM CTPOWTb Tak Ha3blBaeMble reHe-
TMYeckme KapTbl XPOMOCOM. A BO-BTOPbIX, U 3TO FMaBHOE,
KOHblOraLma AaeT BO3MOXHOCTb PefyKUUM XPOMOCOM, MO-
TOMY H4TO NPOMCXOAMT CeflyioLas Bellb. [1Be roMONOryHble
XPOMOCOMbI KOHBIOTMPOBaNU. Tenepb Kaxaas 13 HUX, Kak
Mbl MOKa FOBOPUM, AeNUTCA, @ Ha CAMOM Aene CTPOUT PSAOM
C cobon cebe NOfOOHYIO, M BMECTO Napbl MNOy4aloTCs YeTbl-
pe XpOMOCOMbI. [lanee NpOMCXOAMT BeCbMa 3amMedaTeNlbHan
Belllb: XPOMOCOMbI AenaTcst OAMH pas, HO KJleTka 3a 370 Bpe-
M LEeNNTCA ABa Pa3a B ABYX MIIOCKOCTAX. [MonyyaloTcs YeTbl-
pe KNeTku, 1 B Kaxaylo, ACHoe Aefo, NonagaeTt Tobko Mo
OHOW XPOMOCOME W13 Kaxa0oW napbl.

[lo cnx nop B y4eOHMKAx MOXHO HaWTW LAfMHHbIE My-
TaHble pacCcy>XAeHus O TOM, Kakoe [efeHune 3KBaLMOHHOe,
Kakoe peAyKUMOHHOe — BCAKYIO «y4eHOCTb» pa3BopaAaT. Ha
CaMOM [efle BCe O4eHb MpPOCTO: BOT TakuM obpasom Kre-
TO4HOE JefleHne YCKOPEeHO Mo OTHOLLEHMIO K pedynankaumm
XPOMOCOM. 33 BpeMs OLHOW XPOMOCOMHOW pefynnuKaLmm
NPONCXOAAT ABa KIETOYHbIX AeNeHus, B pe3ynbTaTte Yero B
KaXAylo BHyYaTylo KNeTKy W3 KakAOoW napbl nonagaer no
OHOW XPOMOCOME.

BoT TyT yMHble Niofm ckaszanu cebe: ara, pas XpomMoco-
Ma — MoCTosiHHOe 0Opa3oBaHKMe, pas NPONUCXOLUT ONIoao-
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TBOpeHKe, To Obino Obl He «little unpleasantly», kak rosopsT
aHrnuyaxe, a «rather gigantic catastrophe», ecnu 6bl 3T0ro
He NPOWUCXOAMNO, NOTOMY YTO TOTAA YMACIO XPOMOCOM MO-
e Kaxxaoro feneHus yaBamBanoch Obl, 4TO Oblno Obl 1erko
noacyMTaTh 6e3 DyMaxKku. A Tak BCe BEJIKOMENHO.
CnoxxHeMLWnm NpeLm3voHHENLLIMIA MEXaHU3M Melo3a B
npouecce 3BOMIOUMN Ha HaLLen NnaHeTe, KOHeYHo, obpaso-
Bancs He 3ps. [1ns 4ero oH Hy>xxeH? ACHOe feno, onaTb-Taku,
OJ19 TOTO >Ke, A5 Yero Hy>eH U NMpeuyn3noHHbIN MexXaH3M
MUWTO3a, [N TOro, YToObl TOYHENLLVM 0bpa3omM pacnpene-
NATb KaK MexXay AOYepHVMU KieTkamu, Tak 1 B npolecce
OMNNIOA0TBOPEHMS BOT 3TOT XPOMOCOMHbIV MaTepuarn.
Owwnbka aymaTb, Kak 3TO HacTo NULIYT B y4ebHMKaX,
4TO TONIbKO B 20-€ rofbl OOWH 13 3TUX CaMblX Mep3aBLIEB
MEHAENNCTOB-MOPraHncToB, MopraH, BblgyMan XpoMmo-
COMHYIO TEOPUIIO; Henyxa. YMHbIe MoAn ee He BblayManu, a
yBuaenm B 90-e rogbl XIX Beka, elle 40 TOro, Kak 3apogu-
CSi COBPEMEHHbIV MeHIeNIM3M, 10 TOro, Kak Obin OTKPbITbI
MeHaeneBckme 3akoHbl. OHKM cka3anu cebe: pas 3To Tak, To,
no-BUAMMOMY, BOT 3T/ CaMbleé XPOMOCOMbI, O/18 TOYHeN-
LLIEro 1 HexxHewnllero obpatleHus ¢ KOUMU NMpUPoLa Bblay-
Mana npeuy3noHHenLLne MeXaHn3Mbl MMTO3a 1 Mero3a, U
ABNAOTCS, HABEPHOE, TeEM OCHOBHbBIM MaTepuasnom, KoTo-
pbIv NepefaeTcs OT MOKOMEHUs K MOKOMEHUIO B npoLiecce
OnnoAoTBOPEHUS. I NepeHoCUT OT MOKONEeHUs K MoKone-
HMIO KaKytlo-To MHdopmMaumio (Npaeda, Toroa 3Toro Crosa
elle He ynoTpebnann), 3acTaBnsioLLylo OpraH3mM HOBOIO
NOKOMEeHWs U3 OHOM KNETKWM ONNOA0TBOPEHHOrO ALL.A Pas-
BMBATLCS Tak, Kak AOSIKHO, @ He Kak-HW1Oyb. Tak 4To 370 —
OCHOBHbIe yMpaBfoLIMe CUCTEMbI XNBbIX KIIETOK.
BcnoMHMTE TO, CHero s Ha4asn CBOM pacCy>KaeHns — no-
KoneHue oT NoKOoNeHWs OTOEeNAeTcsa OAHOW KNeTKOW, Hanpu-
Mep, Y OCETPOB U CEBPIOT — OMNIOAOTBOPEHHOM NKPUHKOW,
B KOTOPOW A0JIKHO ObITh BCE, YTO HY>XHO, AJ151 TOrO, Y4TOObI
onpenennuTb pasBuUTMe HAMBUOA CeayoLero nokoneHus
M yNpaBnsTb 3TUM pasBUTUEM. H rOBOPWUSI, YTO NpW onuca-
HUW BHE- 1 [OHAY4YHbIX HAOMIOAEHNA HAf XN3HBIO Ha Ha-
e NnaHeTe NloAu yXKe AaBHO 3aMeTUNM paBHoMpaBye Mno-
JIOB B Hac/1eCTBEHHOCTU. I BOT Temnepb NMpu MHTEHCUBHOM

61



KnetoyHoe penerue. OnnofoTBopeHie

1 TOYHOM M3YYeHMK OMNIOA0TBOPEHMS Y Pa3HbIX XUBbIX Op-
raHM3MOB, XXMBOTHbIX 1 PACTEHUIA DObINO HAMAEHO TO, O YeM
BCKOMb3b 51 y>Ke roBopu. Y70, Kak NpaBusio, y Uenoro psaaa
OonbLIMX FPYNM XMBbIX OPraHM3MoB HabNOAAeTCH pe3Kas
aHW30raMmnsa — HEOAMHAKOBOCTb FraMeT.

Ob6bI4YHO ANUEKNeTKM MHOro Gosblie CrnepMmeB, YTO
NMOHATHO Ham Ouonorudeckn. OgHa U3 rameT creumanu-
31pYyeTcs B HAaKOMMeHUW 3anacHoro Matepuana asfis 3apo-
Obllla, a gpyras cneumanmsmpyetca Ha NoOBUXHOCTU, Ha
HaxOXAEeHWW OpPYron rameTbl ANs OCYLeCTBNEeHUS OnJlo-
LOTBOPeHNs. Tak BOT, 3Ta aHM30raMms y HEKOTOPbIX Py
JOXOONT [0 KONOCCanbHENWUX npefenos. Hy, Bcem Bam,
rocrnojam O1oIoramM, XOpOLLUO WM3BECTHO, YTO XKENTOK KYy-
PWHOrO ANUA — 3TO OfHa KNEeTKa, 3TO ecTb AKLeKkneTka, He
Denok — benkosas 00004Ka, a8 UMEHHO XeNnToK N eCTb AN-
LeKneTka KypuLibl.

Y NTUL, penTuinm, y MHOMMX BUAOB PbiO AnLiekneTka no
06bemy Ha NopsAAKM, B MUNMMOH pa3 OosbLe COOTBETCTBYIO-
Lero cnepmMusa. B MmunamoH pas. A HacneLCTBEHHOCTb Nepe-
[laeTCs PaBHOMPABHO: M Yepe3 NeTyxa, 1 Yepes KypuLly. Yepes
Magam benyry 1 Mecbe benyra. CnefoBaTenbHO, Ha NepBbIn
B3rnsf, YTO-TO TYT «HE TOro», HO BOT KOrda LMTONOrMYecky
TOYHO ObINO U3Yy4eHO OMNIOAOTBOPEHME, BbISCHMNACh O4eHb
nobonbiTHas Bells. [Mpy oNIOAOTBOPEHNN 13 CNepMUs MPO-
HWKAET TOJIbKO TOSI0BKA, a LUenka U XBOCTMK OCTaloTCA CHa-
py>u. TonoBKa Crnepmmnst COCTOUT 13 0060M04KM, a Y HEKOTO-
PbIX FPYMMN XMBOTHbIX U B MblIbLE HEKOTOPbIX PACTEHNIA — W3
MNOTHOIO MakeTa 13 XPOMOCOM. XPOMOCOMbI YMaKoBaHbI Tak,
KaK HekoTopble MpeacTaBUTENbHNLIbI JAaMCKOro nofa yme-
0T YNnXaTb OIOXMHY CMeH Oenbsl, ABa xanaTa, TpW nnatbs,
[1Be napbl 6alMaKkoB 1 ellle MHOroe B OfMH 4eMoaH. 3aTeM
MIMEIOTCA LLerKa 1 XBOCTUK. B anLekneTke xe, ckosb Dbl Be-
NMKa OHa HW Obina, Hebosbloe aapo. M BOT oka3biBaeTcs,
CaMKOBOE U CaMLIOBOe spa COEAMHAIOTCA, NOSy4aeTcs aapo
3UroThbl. TO eCTb MOMoBble KNETKM PasfindHbl Mo 06bemy, HO
fapa X NpakTU4eckn OAMHAKOBbI, U B 3TUX SAPaX HAXOAAT-
€51 abCOMIOTHO NAEHTUYHbIE HABOPbI XPOMOCOM. Hy, C ofHUM
NCKITIOYeHEM, MOATBEPXKAAIOLWMM NPaBUO, — Tak Ha3blBae-
Mble MOJIOBbIE XPOMOCOMbI, K KOTOPbIM Mbl €LLe BEPHEMCS.
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BoT 370 4pe3BbiHaMHO CyLLECTBEHHOE ODCTOATENBCTBO,
0 KOTOPOM MogyManu 3T yMHble nioan B 90-e rofsl — 370
Obinv B ocHoBHOM ToT e CTtpacbyprep, epacumos, epT-
BUr, boBepu, KomnbLOB 1 aMEPUKAHCKNIA LIMTONON YUIICOH U
ero y4eHvk Mak-KnaHk, Torfa elle CoBCEM MOJIOAON Yeno-
BeK. W oHM cka3anu cebe: He 3ps B NpUpPOLE TaK YCTPOEHO.
Ob6a nona GuonorMyeckn pasBHOMpaBHbI. [aMeTbl KpaviHe
Pa3NNYHbI, MPUYEM 3TO HECYLLIECTBEHHO; 3TO Mbl BUAMM K3
TOro, YTO pasHuMLa Mexay 00bemMoM ANLEeKNeTKM 1 CnepMu-
€B B Pa3HbIX rpynnax XMBbIX OPraHM3MOB MOXET ObITb O4eHb
pasnnyYHa 1 3aBUCUT OT COBEpLUEeHHO Apyrmx Beuen. Cka-
XeM, OT TUMa PasBUTUS Y ANLEKNALYLWMX, Y KOTOPbIX 31ro-
Ta Pa3BMBAETCS BHE MaTEPUHCKOrO OpraHn3Ma 1y KOTOPbIX
3MOpMOHanbHOE Pa3BUTME 3aKaHYMBAEETCS [OBOSbHO-TaKM
COBepLUEHHOM CTafnel MHAMBMAA, B OCODEHHOCTU Y Tak Ha-
3bIBAEMbIX BbIBOLAKOBbIX MTULL. Y BbIBOAKOBbIX NTUL, K KOTO-
PbIM OTHOCUTCS U KypULLa, KCTaTW, Pa3HULLA-TO OrPOMHa, Mo-
TOMY YTO B fLLEKNIETKE [ENCTBUTENBHO AOMIXKHO HAKOMUTHLCS
OrPOMHOE KONMHYEeCTBa 3anacHOro NULLLEBOro MaTtepuana ans
Pa3BUTUS 3apOAbILLA.

Xnsopogawmm hopMaM 1 TeM, y KOTOPbIX MPUMUTUB-
HblE JIMYMHKI BbINYMASIOTCS U3 AiLa, Takoro BoMbLIOoro 3a-
naca He TpeOyeTcs, 3Ta pasHMLa MeHbLUe. 3Ha4mnT, pasHuLa
B pa3mepax HecylecTBeHHa, a BaXHO TO, 4To y obomx no-
OB XPOMOCOMbI U fiApa abCoMOTHO NAEHTNYHBI. W 3T1 nloau
PELUUIIN, HTO 3TO U eCTb OCHOBHbIE YMPABASIOLLME CUCTEMBI
KaK KneTku, Tak 1 BOODLLe opraHM3ma, nepefatolymecs ot
NOKOMNEHNsl K MOKONEHMIO. B CBA3M C 3TUM CyLLIeCTBYeT 3ame-
YaTenbHas CTaAMs peayKUMmM Y1CIa XPOMOCOM Mpu Co3pe-
BaHMM MOMOBbLIX KNETOK, MOTOMY HTO U B Yepeae NMoKOoeHN
LLOMKHO COXPaHWTBLCS TOXAECTBO 3TUX OCHOBHbIX YNpPaBnsio-
LWMX CUCTEM.

Janblie Mbl ¢ Bamu OyemM roBopuTh O KPOCCUHIOBEpE;
a ellle A0 Pa3BUTUSA IKCMEPUMEHTAIbHOW FeHeTUKIN HEeKOTO-
pble YMHble Nioau, B YacTHocTh [le ®pu3 1 KonbLoB, ncxoas
13 BCEOOLLIHOCTN HanmM4mMs CTaAMU KOHbIOraLmMy FOMOSOry -
HbIX XPOMOCOM, TMMNOTETUYECKN cKasanu cebe: «XpomMocom
HEMHOT0, 3/1EMEHTAPHbIX MPU3HAKOB MHOMO. Heyxenn B Buae
HEMHOTMX YeMO[AaHOB OHW B 3BOJIOLMK U MyTELIECTBYIOT?
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He Morno Obl ObITb OCTATOYHOW KOMOMHNCTUKA. [103TOMY,
Ha[o nonaraTb, YTO B CTaAUM KOHBIOraLLMM ABE TOMOSOrnY-
Hbl€ XPOMOCOMbI KaK1M-TO 06pa3oM 0OMEHMBAIOTCS CBOMMMN
4acTAMM, MOXeET ObITb, NepenneTaTcs Apyr BOKPYr Apyra u
NOTOM MPY PACXOXOEHUN HENPABUIIBHO pPa3pbiBatoTca. [1o-
Ny4aeTcs 0bMeH yHacTKaMu Mexay roOMOOrMYHbIMU XPOMO-
coMamm».,

KonblLOB BnepBble BblHepTU Aaxe Takue Tabnuupl B
CBOEM MEPBOM KYpCe LIUTONOMM, KOTOPbIA OH YinTan B Mo-
CKOBCKOM YyHuBepcuTeTe ¢ 1899 oo 1901 roga. 370 TO, 4TO
Mbl Cen4ac Ha3blBaeM KPOCCMHIOBEPOM U YTO B HacTosilLlee
BPEMS NIEXMUT B OCHOBE U3Y4eHMS NIOKaNM3aLLMmM FeHOB B XPO-
MOCOMe.



Csepgrnosck, 1964 r.



CosellaHve Mo Bonpocam BHYTPUBU[OBOW M3MEHYNBOCTA U
Mukpo3sBonoumn. Ceepanosck, 1964 r.
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Il cbe3g BOMmC, BcTpeda ¢ Menbxepcom, apyrom
n konnerovi no pabore B bepvH-byxe, peBpans 1972 .

Tumogpeessi-Pecosckue ¢ H.H. BopoHL0BbIM.
ObHuHck, nekabpb 1972 r.






XpomocoMHasi TeOpPUS
omnpeeJeHus1 M0JIa

1 XO4y HaNOMHWTL BaM ellie [1Be BELLM, A5 TOro 4ToObI
3aKOHYUTb C 3TUMK Jenamu. epBoe — 3TO OAHO 3ameya-
TeNbHOEe VCKIIOYeHMe, NprBefLLee K XPOMOCOMHOW Teopuin
onpeneneHns nona, M OAVH 3aMedaTenbHbli foKnad, cae-
naHHbIM B 1893 rogy npoheccopomM opraHn4eckor XUMnm
MocCKOBCKOrO yHMBepcuTeTa Konnm Ha o4epeHOM Cbesge
PYCCKMX ecTecTBOMCMbITaTeNeN 1 Bpaden. JomkeH Bam Ha-
MOMHUTb, 4TO TOrga, B KOHUe XIX Beka, Hadana MHTeHCWB-
HO Pa3BMBATLCA OpraHMyeckass XMMKUs, B HaCTHOCTU XUMWS
OenkoB. Bnepsble ObiNM peanbHO NpoaHanM3npoBaHbl ben-
KOBble MakpoMoJiekyfbl, ins psaa 6enkoB Obi onpeaeneH
MOJEeKYNAPHbIA BEC, KOTOPbIVM OKa3ancs orpoMHbiM. Ctana
COBEpLUEeHHO fCHOW CBSi3b DOENIKOB C XM3HbIO, YTO U NpurBe-
J10 DHrenbca K 3HaMEHNTOMY BbICKa3bIBaHWMIO, KOTOPOE HaMm
HY>XHO MOBTOPATH Ha 3K3aMeHax no hunocopunin.

Konnu, ©yoydn XMMUKOM, Hadan pasmbinaTb (470
CBOWCTBEHHO MHOMM XMMMKKaM), a buonorn o6 3Tom Tor-
[a, KaK npasuio, He gymanu. Bot, npumepHo Tak, Kak Mbl
C BaMV B MPOLUNbINA Pa3 MOCTaBUAN OCHOBHYIO Mpobnemy:
C OCeTpaMu 1 ceBploramu.

[oKoneHUs XKMBbIX OPraHM3MOB pPa3fenaTca cTagu-
e OHOW KNEeTKN OMNIOAOTBOPEHHOMO ML, HYy, B TO Bpe-
M$SI XMIMUKI Obinn Bronormyeckt obpa3oBaHbl, MOTOMY HTO
ObINo ectecTBeHHoe oTheneHue HU3NKo-MaTeMaTUYEeCcKoro
dakynbTeTa, rae ABa roga No OAHOW W TOM Xe nporpamme
YYNNCh BCE, OT XMMUKOB 0 reorpadoB, YTO O4EHb XOPOLLO.
Konnwu ctan ymaTb, 4TO Beflb BCe-TakKM OpraHmM3Mbl — O4eHb
CIIOXHble WTYKW, 1 BMeCTe C TeM, Tak CKa3aTb, CTOA Ha MaTe-
PUANNCTNHECKOW TOYKE 3PEeHNst, HeMb3d MHadve AymMaTb, Y4TO
0719 KaXA0ro npuri3Haka M CBOWCTBA XXMBOFO OpraHmsma B
3TOW OAHOW KneTke OO/KeH ObiTb KaKon-TO MaTepuasibHbIN
cybcTpat. Ho oH, xoTs 1 He 3Han pabot Hawta, Caxp3, Ho-
feHa u MeHpens, npeactasnsn cebe, 4To OpraHM3M MOXHO,
Tak CKa3aTb, Pa3fenuTb Ha Kakne-TO 3f1eMeHTapHble npu-
3HakM 1 CBOWCTBA. W 4TO TaKMX 3NEMEHTAPHbIX MPU3HAKOB U
CBOWICTB JOSIXKHO ObITb 10 YepTa.
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N BOT OH y CBOMX Komnner-6uonoroB no dakynbtety
CTan CnpawmBaTh: «A CKaxuTe, NoXanywncra, BOT 1 CiibllWwan,
4TO ANLEKNeTKN Oonbline, a CNeEPMUN ManeHbkie, Tak BOT
KaKoro oHu pasmepa? Kakoro pasmepa camble MalleHbkue
cnepMumn?» OH cobpan uesbivi psih, MHEeHWI, Befb TOrAa yxe
CyLLLEeCTBOBANN OKYNAPHbIE MUKPOMETPbI, 1 BOOOLLE MUKPO-
CKOMbI C TeX Nop yCOBEPLUEHCTBOBANMCbL HEMHOrO, Kak M3-
BecTHO. EMy ckaszanu pebsiTa, ckaszan KonbLos, MeH30u1p ©
PS4 OPYTUX FTPAMOTHBIX LATOMNOMOB, YTO Y MHOTMX XXMBOTHBIX
OEeNCTBUTENbHO CNEPMUN KPOLLEYHbIE, 1 B OMIOAOTBOPEHMN
NPUHMMAET y4acTre TOSbKO FOSIoBKa Crnepmus, obbem ee
npumepHo Takow-To. Torga Konnu caenan cnegyioulee: OH
pa3fennn oObeM rofloBKN ManeHbK1X CNepMUEB Ha 0ObeM
Makpomornekyn 6esika 1 nony4un BrosiHe onpeaeneHHyio Be-
JINHMHY. Sl HEe MOMHIO CKOMbKO, HY, nopsaka 10 nnn 20 Teicay,
He Bor BeCTb 4TO 0CcObeHHoe. He acTpoHoMMYeckme Lmdpbl.

Mo>KeT, OH TOria HEMHOXKO 3aBbICUIT CPELHION BESTNYY-
Hy GeIkoBOW MoreKysibl, HEBaXXHO. NopsAa0K BEIMYMH Moy -
YMNCS pa3yMHbIN, U OH cka3zan cebe: «Tak, BOT B 3TOW roJioB-
Ke cnepmus AOMKHO COAepXaThCs BCe TO, HTO npefplayliee
NoKOMneHVe nepefaeT nocneayollemMy». BoT B 3Ton rofioBke
cnepMus, Kak npeactaBnany cebe oypakui-aHUManbKymcTbl
XVII Beka, CMamMT BeCb OCETP CO BCEMM YellyMKaMu W1 MNnaB-
HUKaMW U yCMKaMKM 0Kono pTa. I B pacnopsixkeHumn 3Toro
«OCeTpa» BMOMHEe KOHeYHOe YMCno Monekyn. M 310 yumcnio
MOJeKyS1, 3aKJIIOYEHHbIX B FOJIOBKE MasneHbKoro crnepmus,
nopsaka OecATKoB ThiCAY, @ HE MUJIIMOHBI, CKaXeM, Kak W
TO YMCNO 3NEMEHTAPHbIX MPU3HAKOB M CBOMCTB, M3 KOTOPbIX
0CEeTP HEN30EXHO U AOMXKEH COCTOATb.

3 3TOro Hy>kHO YyMO3aKJIo4Y1Tb BeCbMa a1 TOro Bpe-
MEHM 3aHMMaTeNbHYIO Belllb, YTO Ha KaXXAbl NMPU3HAK Npu
nepegade OT MOKOMIEHMSA K MOKOMEHWIO Yy NPUPOAbI B pac-
Nopsi>KeHWM He Dofblie OHOV MoneKysbl. BOT 370 OH 1 A0-
JIOXWI, HO, KaK W1 CnefoBano oxuaate, ero gokniag He Bo3-
Oyaun BceoOulero MHTepeca, NoTtoMy 4to Guonoru Toraa
He ObIfM rOTOBbI K BOCMPUATMIO Takkx Beler. K cyacTblo,
HEeCKONbKO MONOAbIX MCCnenoBaTenemn, B YaCTHOCTM Ba 3a-
MeyaTeslbHbIX IKCMepPUMEHTanbHbIX pycckux Ouonora Hu-
konan KoHcTaHT1HOBMY KonbLoB 1 Bnagnmunp BacunbeBuny
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JlenewkuH (KpynHenwmm drusmonor pacTeHnin CBoero Bpe-
MEHU, OYeHb PaHO YMePLUWIA), OYeHb STUM 3aMHTepecoBa-
NCb. M Kak MOTOM HeogHOKpaTHO rosopun KonblLoBs, 370 40
3BECTHOW CTEMEHM Ha BCIO XXM3Hb ONpeaennso, Tak ckasaTtb,
OOMWHAHTY ero UcciefoBaHum, 3aCTaBWO ero 3anHTepeco-
BaTbCsA (DU3MKOM KNETKMU.

BoT 310 BeCcbMa 3amMedaTenbHas BeLlpb, KOTopas Npom3o-
LU eLle B OreHeTUYEeCKN NEPUOA, eCIIN CHUTATb HaYanoMm
reHetukn 1901 rog.

BTopas Bellp NpousoLla B CAMOM Havane Beka — B
1902 ropy, korga amepwkaHel, Mak-KnaHr, Kotoporo £
yXe YNOMWHan, OAuMH U3 CaMbIX CTapLUMX YYeHWKOB Y-
COHa, HaneyaTan paboTy, KoTopas fBMMAacb A0 WU3BECTHOM
cTeneHu oboDLLEHMEM YXKe U3PALHO HAKOMMBLLErocs Toraa
MaTepurana, CBOAMBLUErocs K Crnefylolemy. 1 BaM rosopun,
4TO OCHOBHOE LOCTMXEHME y4eHUA O MUTO3e 1N MenOo3e CBO-
OMNOCh K YCTAHOBJIEHMIO TOTO, YTO Y KaXO0ro BUAA XMBbIX
OpPraHM3MOB eCTb ornpefesieHHoe YMCSI0 XPOMOCOM, obpa-
3YIOLMX Napbl TOMOJIOroB. Y YenoBeka 46 XPOMOCOM, 00-
pa3ytowmx 23 napbl. Ho cenvac Mbl 3HaeMm, 4YTO y 4enoBeka
22 napbl AencTBUTENIbHO abCOMIOTHO FOMOJIOTMYHbI, @ OfHA
COCTOUT 13 HEOOMHAKOBBIX XPOMOCOM.

3a[0Mro [0 YenoBeka 3T0 OblNo 00HapYXeHO, N3BUHSA-
l0Cb, Y KJTOMOB, HO HEe Y TeX, O KOTOPbIX Bbl AyMaeTe, a y CTOMb
e HEMPUATHBIX, KOTOPble 0COOEHHO HYaCTo NOMNAAoTCA B Ma-
NMHe. Tak BOT 3TO TPaBsAHbIE KI0Mbl, MOHUMAETE i1, BOHIOYMe
4yeptun! Tak BOT, Y LeNOro psaa BUO0B KMOMOB, 3aTeM y paga
IPYrX HAaCeKOMbIX, HEKOTOPbIX NTUL, 1 PbID, a 3aTem y Lieno-
ro psaa ApYrvx XMBOTHbLIX ObINO 0OHaPYXKeHO, YTO XPOMO-
COMbI 0DPa3yIoT Napbl, HO OfHa NMapa y CaMku Takas Xe, Kak
Opyrve napbl FOMOSOroB, a y caMLa BTopas XpOMOCOMa 3TOWn
napbl HeoguHakoBas. M BoT Mak-KnaHr oOHapyXus, 4To Ka-
Kow Obl 0ObEKT OH HK 13y4an, Be3ae HaboaaeTcs ofHa 1 Ta
Xe KapTrHa. M 3atem, 13y4as co3peBaHyie rameT 1 NpoLecchl
ONMIOAOTBOPEHNS, OH JIerko BbIBEST 3aKOHOMEPHOCTb. [1pu
peayKuMM XPOMOCOM B Kaxaylo 3peflyto raMeTy 13 KaxaoMm
napbl XpPOMOCOM MOMNafaeT 04Ha XPOMOCOMa, Y APO30( Uk,
Hanpumep, y KOTopon cameL, umeeT XY XpOMOCOMbI, a y CaM-
K1 OB€ OOMHAKOBbIX XPOMOCOMbI XX. A Mpo4yre XpOMOCOMbI,
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B OT/IMYME OT 3TOWM Mapbl MOMOBbIX XPOMOCOM, KaK Mbl UX
Oynem cerdac HasbiBaTb, Ha3bIBaAlOTCA ayTCOMamMu. Tak BOT,
y CaMKK BCe fNUeKneTkn OyayT oamMHakoBble, Tak Kak Bce
OyayT cogep>kaTtb MO OOHOW 13 KaXA0M Napbl ayTOCOM U Mo
ofHOM X-XxpoMocoMme. Y caMLIOB e cnepmMum ByayT AByX CO-
PTOB: MOMOBMHa OyaeT cogepxaTb X-XpOMOCOMY, a Apyras
MONOBMHA Y-XPOMOCOMY. W 4TO BbIXOAUT? HTO ecnin snLo
X-XPOMOCOMbI OMfIOL40TBOPSETCA CriepMuem X-XPOMOCOMbI,
nony4atoTcsa aga X, To eCcTb camka, a eCln AnLO0 X-XPOMOCOMbI
ONSIOA0TBOPSAETCA CEPMUEM Y-XPOMOCOMbI, TO NOJTy4aeTCs
XY, To ecTb camel,. M Tak Bceraa.

OTO 1 eCTb MEexaHW3M, NOAAEePXMBAIOLWMA HOpManb-
Hoe, npuMepHo 1:1, CcooTHOLEeHWe MnonoBs. [laHHyto napy
XPOMOCOM, TAe NapTHepbl OTAMYaloTCA Apyr OT Apyra, Mak-
KnaHr Ha3Ban NofioBbIMY XPOMOCOMaMW. B oanbHenLwem 3to
ObINO MHOrOKpaTHewLle NMOATBEPXAEHO, MPUYEM BbISCHW-
nack 04eHb NIODOMbITHAsA BELLb: YTO Y OAHNX KPYMHbIX Py
>KVBbIX OPraHM3MOB reTeporaMeTHbl camLbl, To ectb XY, a'y
OPpYrnx rpynn reteporaMeTHbl CaMKM. DTUM COOTHOLLEHVEM
MONOBbIX XPOMOCOM BCErfa 1 onpefensercs nofl.

YnomsHy elle OBe Belum. [lepBas: B 3TO Xe Bpewms,
korga Mak-KnaHr, a 3atem CTmBeHC (amepurkaHckas Jama-
UMTONOr), YUIbCOH, a MOTOM W ApYrue 300/10MU U LIMTOSNOMM,
NPUHANNCH U3y4aTb MNOMOBbIE XPOMOCOMbI Y Pa3HbIX BUOOB,
0Ka3aNoCh, YTO 3TO AENCTBUTENBHO O0LLee NPaBuUIo XMBOM
nprpoabl. B 311 Xe rogbl, Kak g y>e yrnomMuHan, MHTEeHC1B-
HeWlle pa3BMBancs Meraennsm. Y TyT ymHble nioam, BKIO-
vas Mak-KnaHra, BunbcoHa v opyrnx, ckasanu cebe: «aray...
W TyT Mbl BO3BpallaeMcs K runotese MeHzens, KOTOpyto A
Ha3Bas «Harmom».

000 Bcex 3Tux Bellax MeHzenb HUYero He 3Han. OH Te-
OPETUHECKM, N3 NOTUYECKUX COODPaXXeHU NoCTynMpoBar:
«[1ns TOro 4ToObl OAHO3HAYHO N MPOCTO OO BACHUTL MONYYEH-
Hbl€ Y/CNOBbIe JAaHHbIE B CKPELLMBAHMSAX, S LOMXEH Npeano-
NIOXKUTb, YTO AN KaXKAOro Npr3Haka y NoNoBbIX OPraH1M3MOB
nMeeTcst ABa pakTopa — OAMH OT Nanaliu, ApYron oT Mama-
wn. Mpwn co3peBaHMM NONOBbIX KNETOK, KakM 06pa3oM, i He
3Halo, B KaXAylo 3penyio NOSIoBYIO KNETKY M3 3TOW Mapbl NO-
nagaet oAuH. Toraa s Mory 3aHMMaTbCs KOMOWHUCTUKOMY.
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M BCe, MO-HeMeLKM Bblpaxanch, zer gut, No-ameprikaHckmn —
OK, a No-MOCKOBCKM — CMIIOLLHOM OOHXYp». [lencTButenb-
HO, onpefeneHue nofa — 3TO He YTO MHoe, Kak obpaTHoe
MeH[eneBckoe ckpelyyBaHue. Ecim B3aTb BMecTto X — A, a
BMecTo Y — a, To Aa OyaeT y apo3odusibl camel], a camka
Oypet AA, 1 Bbl NONy4UTe Y CaMLIOB [iBa COpTa rameT, CAun c
d, a Y CaMOK UMeeTCs ToSIbKo A. VI aBTOMaTU4eckun B KaXK40M
nokoneHuu DyaeT NpoucxoamTb Takas LWTyka: Oyaete nony-
4aTb MOJIOBMHY CAMOK 1 MOJIOBMHY CaMLIOB. B yem oTnudne
OT MeHLEeNeBCKoro ckpelyeaHma? Y MeHoena 1 camkum, m
CaMUbl-rOpPoXu MOrnn ObITb U AA, 1 Aa, a TYT CaMKK C CaM-
KaMy CKpeLLMBaTbCs He MOryT, caMupbl C CaMUaMm — TOXe,
TaK 4YTO MMeeTC OAHO LOMONHUTENBHOE YCITOBME — OrpaHu-
yeHue. A B oCTanibHOM 3TO 0OblIKHOBEHHOE 0bpaTHoe ckpe-
LmBaHMe. Tak 4TO 3TO Bellb BECbMa 3aMeYdaTtefibHas.

Toraa umMtonory, pasobpaBWncs B MUTO3e 1 Meno3e,
NPOoYMTaBLUM MEHLENNCTOB, U Aaxe camoro Mengens, cka-
3anu: «[ocnoam 6oxe MOM, MUTO3 U Mero3, YTo 3TO Takoe?
370 U eCTb BUAMMOE Mo, MUKPOCKOMNOM MeHZeneBckoe pac-
uierneHve, 1 Gonblue Huvero. ONNOAOTBOPEHME U eCTb He
YTO MHOE, KaK BUAMMOE B MVKPOCKON MeHAeNeBCckoe paclle-
naeHne, o4eHb NpocTol»

EE 3

BoT Ha 3TOM, B CyLLIHOCTW, 1 ObIIO 3aKOHYEHO NoCTpoe-
HVe NPeAnoCbIIOK XPOMOCOMHOW TEOPUU HACNeACTBEHHOCTU.
[anblie cnopuTb C XPOMOCOMHOM TEOPUEN HAaCNeACTBEHHO-
CTW MO TONbKO YyOakK, HeBeXObl U peTporpagbl. A BOT
[leTanbHo pa3pabaTbiBaTb ee OblNo Hy>XHO. HO B OCHOBHOM,
Kak roBOpUTCS, «Cyaly ObIo BCe iICHO». YToObI 3aKOHYNTB C
nosioM 1 Donblie K HEMY He BO3BpallaThCs. Tak Kak «cna-
OOCTHas HaTypa» GoraTa YacTHOCTAMM M MOKa3biBaeT HaM,
YTO BCEe HECKOJbKO 3anyTaHHee U CJIOXHee, YeM KaxkeTcs Ha
nepBbIv B3rMA4, TO U XPOMOCOMHOE onpefeneHe nona He-
CKOJbKO CIIOXHee.

Jliogm ctanu gymatb, B Y4eM e Aeno. 3Ha4Y1T, BOT, CKa-
XeM, rae camupbl XYy Myx, y ntofen. Y, 4To N, Bcerga onpe-
nenset My>ckown non? Ho ckopo, BO-nepBbIX, y psaga kio-
NoB ObINO HaWOEHO, YTO reTeporaMeTHbIV MO MOXET ObITb
He Tonbko XY, HO y HekoTopbix B1AoB — u X0. Bo-BTOpbIX,

69



X,DOMOCOMH&FI Teopus ornpenenieHns rnosia

3KCMEPUMEHTANBHO Yy AP030duI, a NOTOM Yy LeNoro paga
Opyrux obbekToB Obin nonyyeHbl X0-caMupbl B pe3yfbTa-
Te TaK Ha3blBaEMOro HEPaCXOXAEHMS MOIOBLIX XPOMOCOM.
Oka3zanocb, 4YTo 31O PU3MONOrMYECK HOPMallbHble CcaMubl,
npaeaa, crepuibHble. HO OHW KOMYNMPYIOT, BCE YMH-YMHOM,
CaMLbl Kak camLbl. bbiny nonydeHbl camkut XXY 1 XXYY — 310
HOpMarbHble CaMKM, AaXe NNOLOBUTbIE, HUYEM OT HOPMasb-
HbIX CAMOK He OTNNYaloLLMecs. 3Ha4UT, Aeno, No-BUAVMOMY,
He B X-XpPOMOCOME.

W Torga bpuakec, o4eHb YMCTBEHHbIV U KpaHe Tpyao-
MOOVBbIA MYXMK, CTan AymaTb U npuaymarn Takyio LTYKY.
Mpuayman noToMy, YTO Y HEro nof, pykamu Obin roTOBeHb-
KM 3KCMEepPUMEHTaNbHbIM MaTepuas, Ha OCHOBaHUM KOTO-
POro MOXHO ObINO NPOBEPUTL PE3YbTaTbl 3TUX Pa3MblLLe-
HUW. A yayman oH Takylo Bellb: 4YTO, NO-BUAVMOMY, MO B
OCHOBHOM, BO BCAKOM CJlydae y Ap030dwr, onpenensercs
OTHOLUEHMEM ayTOCOM K X-XpoMocome. Mbl C BaMu JOrOBO-
PUAKCb, YTO ayTOCOMbI — 3TO BCE HEMOJIOBbIE XPOMOCOMbI.
3Ha4uT, y MagaM Apo3odunbl, y camku, MMeeTcs ABa Habo-
pa ayTocom niocC ase X-XPOMOCOMbI, U 3TO CaMKa. Y caMm-
ua — Te e ABa Habopa ayToCcom Moc ofHa X-XpOMOCOMa.
06 Y noka roBopuTth He OyAeM Ha OCHOBaHUM TOro, YTO
BaM CKasafl, YTo y AP030(duIbl OHa K ONpeAeneHmo nona
KaK TakOBOMY CEPbE3HOro OTHOLLEHMS He nMeeT. Y bpuaxe-
Ca B TO Bpemsi ObInn NosyyYeHbl TpUnnonaHble Apo3ohurbsl,
cpenn KoTopbix ObIW, HanpyMep, Takie WTYKW: Tpy Habopa
ayTOCOM MoC ABe X-XpPOMOCOMbl. OH CTan BbI1aBIMBATbL
3TUX MyX; OKa3anocCb, OHW BCe CTepPUIbHbI U Mopdonormye-
CKW 3TO UHTepcekchl. HW1 6aba HU MyXunK, HK Oory cBeuka,
HU YepTy Kodepra. ([ambl fa He NogyMaloT, 4To g noa 6abown
MOHMMaIo Kodepry.)

[anblue CTano MHTepecHee, Jalblue Havanacb pagma-
LMOHHAA MeHeTUKa, CTaso BO3MOXHbIM JIOMaTb XPOMOCO-
Mbl, B TOM YMcie U X-XPOMOCOMY, U MOXHO Dbifio crneuu-
anbHbIMW reHeTU4YeCKMMM MeToA4aMu NPUCTErBaTb NNLLHME
KyCKM X-XPOMOCOMbI K HOPMaJSlbHOMY Habopy XpOMOCOM.
To eCTb MOXHO ObIfIO Mosy4aThb, ckaxem, 2A+1X+, Hy, cka-
xem, 0.5Xunn, B gpyrom cnydae, +1X, +0.3X 1 Tak ganee.
1 BO BCEX Cny4asx NONy4anmcb MHTEPCEKChbI Pa3HOW CTeNeHN.
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B obLeM, Tem «MHTepcekcucTen», YemM Bonblie K camLoBO-
My Habopy (2A+1X) npmubasneHo nuLHero X-MaTtepurana.

Ha 3ToM oCHOBaHMW Bpuaxec NoCTpoun MOMUreHHyo
Teoputo nosia, To eCTb YTO PasBUTME Mosa C Kakoro-To Mo-
MeHTa 3apofbllla HanpaBsieHO «HaneBo», npuyemM s ondTb
He CyMTalo «neBayaMu» Aam; B 0DLLEM, PacXOXAeHVe npo-
NCXOONT NOL BAUAHWEM MHOTUX FeHOB B [BYX HarpasfieHn-
Ax. Vimelotca reHbl, akTopbl, TOfIKalLMe B «CaMLOBYIO»
CTOPOHY, W1 (haKTOPbI, TONKAIOLWME B «CaMKOBYIO» CTOPOHY.
N 3TM-TO 1 onpefenaerca 3Ta WTyka — B X-XpOMOCOMax
CMAAT Yy APO30PUIbl NPENMYLLECTBEHHO «CaMKOBble» dak-
TOpbl, NO3TOMY ABa A+ ABa X JAeT CaMKy, a eXenu K ABYyM
AnpnbaBnTb 0AMNH X, NonyvaeTcs camel]. Tak cka3aTb, «CaM-
LOBbIe» reHbl, KOTopble CMOAT NPeVMYyLLLEeCTBEHHO B ayTOCO-
Max, NepeTArnBaloT.

OTa nonureHHas Teopus bpraxeca nonyyuna ganbHem-
LLee NMOATBEPXKAEHME B O4eHb U3SALLHbIX paboTax, koraa cTanm
NprbaBnsaTb KyCkM X-XpOMOCOMbI, HO COBEpPLLUEHHO onpeae-
JIeHHble KyCKW, M3 PasHbIX MeCT, 1 B X-XpOMOCOMe YAaNioCh
NMOCTPOUTb CBOEro POAAa KapTy pacnpefeneHnsd «CamMKOBbIX»
reHOB, TO €CTb TeX JIOKYCOB XPOMOCOMbI, KOTOpble Hanpas-
NIFI0T pa3BUTNE B «CaMKOBYIO» CTOPOHY. OKa3asock, 4TO 3Ta
camas TeHAEHLMA K «CaMKOBOCTM» He MPOCTO NPOnopLmo-
HaslbHa KofinyecTBy X-ro BeLlecTsa, a NpornopLyoHanbHa Ko-
NIN4eCTBY ONpefenieHHbIX YacTen X-XPOMOCOMbI, B KOTOPbIX
NPenNMYyLLECTBEHHO BOT TakKmMe «CaMKOBbIE» reHbl U CUOAT.

To e camoe ydanocb caenatb U C Y-XPOMOCOMOMW.
A yxe rosopusi, 4to X0 camubl MOP(POPU3INONOTUHECKU
COBEPLUEHHO HOPMasibHbl, TOMBLKO abCOMIOTHO CTEPUITbHDI.
Oka3anocb, 4To Y-XxpoMoCOMa ornpefendeT He Mo Kak Ta-
KOBOW, a >XM3HECNOCOOHOCTb U MIOAOBUTOCTb CriepMUEB.
CnepmatoreHes y X0-camL0B NpoTekaeT HeHopMalbHO, U
CrepMU1mM 0Ka3sbIBaAIOTCS He COCOBHbBIMM K OMIOLOTBOPEHMIO.
Tak BOT, ONATL-TakW B pesyfibTaTe Pa3fioMOB Y-XPOMOCOM
MOXHO ObIfIO MONYYUTb KYCKM Y-XPOMOCOMbI, OHa Takas
HepaBHoOMeYHad XpoOMOCOoMKa. W okasanocb, 4TO Hy>XXHa
[Janeko He BCA Y-XPOMOCOMa, a CnepMumn CTaHOBATCA MIO-
OOBUTLIMW, eClin UMeIoTCAa OornpefeneHHble KyCcku, rae cu-
OAT Kakue-To (aKTopbl MIOLOBUTOCTU. ECIM C NOMOLLbIO
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TPaHCNoKauMy npuUenntb 3TU Kycku  Y-XPOMOCOMbI Ha
KaKylo-H1MOyab Apyryio, TO BCe OKa3blBaeTcs B nopsake. Yaa-
N0Cb U B Y-XPOMOCOME NOKan13oBaTb (akTopbl My>KCKOW
PepTUNLHOCTA Y OPO30MUIIbI.

B 3akniodeHve OOMKeH OTMETWUTb, YTO 3TO MOKa3aHo
He TONbKO Ha ApPOo30Mduiie, HO 1 Ha HEMapHOM LWeflKonpsaae.
Tornbko TaM HaobopPOT — reTeporamMeTHbl CaMKK. Tam Takas
Xe UCTopUS C MHTepcekcamu, faxe bonee nHTepecHas, no-
TOMY YTO pAf reorpauyeckm pasfinyHbIx NPUPOLHbIX MO-
nynaumm otnmnyaeTcs Habopom NoMoBbIX reHOB. Tak YTO He-
KOTOpble CKpelmBaHnsa Mexay YAaneHHbIMU NPUPOLAHbIMM
nonynauMsIMmM NPaKTUYECKN CTEePUNbHbI, «Onarogaps» Tomy,
4TO rMBPUABLI B OONBLUINMHCTBE CIy4YaeB NHTEPCEKCHI.

Ceyac s xo4y CKasaTb 0 APYrom: Aeno B Gorareniiem
Habope opM XMBOW NPUPOABI, BCE HE TaK MPOCTO, Kak Ka-
XKETCA, 1 BOT B KaKOM CMbIcI1e. [JaBHO, K KOHLLy MepBOro Aecs-
TUNETUA HaLLero Beka, LWBEeMLaPCKMii 3005101 BUtym BnepBble
3aMeTuI, 4TO B psfe C/ly4aeB, B OCODEHHOCTU Y MOBUMBIX
BaMW NIArYX 1 NPO4MX aMPUOUIA, MOXHO PSLLOM YMCTBEHHbIX
BHELLHWNX BO3LEWUCTBUI CABUraTb 4YMCIOBOE OTHOLLUEHME MNo-
JI0B. VIHOrAa, AOBOMBbHO-TaKM PeAKo, Nomy4aTh NOYTU OLHO-
nonble BbIBOAKWU. DTO 0OCTOATENBCTBO MONYYMNO Ha3BaHMe
(heHOTUNMYEeCKOrO onpefieneHns Nona. 3aTemM Ha pblbax oHO
ObINo feTanbHO M3y4YeHo AaT4aHWHOM BUHre, KOTOpbIA No-
Ka3an o4eHb MHTEPEeCHYIO BELLb, YTO MMEHHO Y pa3Hbix pbib
Mbl MIMeeM BCe nepexofbl, TakK CKa3zaTb, OT «JIAryLHOro»
COCTOSHMA K «APO30(MUNBHOMY». A MOA 3TUM A BOT YTO MO-
HMMaI0: Y APO30MUIbI, €CIIU HE NPOLENbIBaTb XPOMOCOMHbIX
(oKyCoB, CaMka — BCerfa caMka, camel, — Bcerga camel, u
TYT HUKAKWX FynocTen, Kak roBopmuTca. 3HauunT, ABa X — 370
camKka, oauH X — 3To cameL, Mpy BCex yCNIoBUAX, NP KOTO-
pbIX BOODLLE 3TN MyXM XMN3HeCNOoCObHbI. Bbl MoXeTe Marb-
TPETUPOBATL UX XUMUHECKM, PU3NYHECKM, TeMNepaTypHO, Kak
YrooHO — HMYero He feuncrsyeT. [1Ba X BCeraa caMKu, OAMH
X — Bcerga camubl.

A BOT Y NAYLLKN U Y HEKOTOPbIX PbIO MHa4e. U BOT kakas
LUTYKa: CKaXeM, oAMH X'y HEKOTOpPbIX pblb B onpeaeneHHbIX
YCIOBUAX JAET CTOMPOLEHTHbIX CAaMLIOB, @ B APYTMX Bbl MOXE-
Te NpeBpaTUTb MX B CAMOK, eC/IM BO BPEMS SMOPUOHANBHOTO
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pa3suTUs OyfeTe BO3LENCTBOBaTb onpefeneHHbIMN dak-
Topamu. Y Apyrvx BMAOB MPOLIEHT 3MOPUOHabHbIX npe-
BPaLLEHWI NONa MeHbLUe, y TPeTbMX BUAOB elle MeHblUe, 1,
HaKoHeL, y 6OMbLUMHCTBA pblD, Tak e, Kak y Ap0o30dun, HA-
4ero He cfenaelb: NpW onpefeneHHoOM Habope XPOMOCOM
BCerga nosly4aloTca Unm camubl, Unmn camki. C TOHKM 3peHuns
OPUIOXKECOBCKON KONUYECTBEHHOW TEHETUYEeCKon Teopuu
onpeneneHns nona, 3TO BMOJSIHE MOHATHO. PasHuua mexay
OBYMSt X 1 OfHUM X'y TaKmMX XMBOTHbIX, KaK, CKaXeM, Apo-
30(WIbl, O4eHb BeNvka. BoT Bam ABa X, BOT oauH X, GanaHc
«CaMLIOBbIX» N «CAMKOBbIX» MPU3HAKOB MOXET HEeMHOXKO
BapbVpOBaTb B Ty W APYryl0 CTOPOHY, HO Y ApOo30dunbl He
nepekpeLLmnBaeTcs, 1 pasHuLa Bcerga coxpaHsaerca. Ho ecnm
3Ta Pa3HMLA OTHOLLEHVA B pacrpefeneHnn nosoBbix reHos
HeBenvka, To Bapuaumm OyLyT nepekpbiBaThCs, WU onpene-
NATb non OyAeT He reHeTMYeckasi OCHOBA, a BapbMpyloLLas
BHeWHss cpefa. DTUM cenyac OOBbACHAETC Hanuyve BO
BCEM XXMBOTHOM U pacTuUTENbHOM MUpe NioObiX Nepexofos
OT TaKOro COCTOAHUA, rae MeHOTUMNYECKN MOXHO CUSTbHO
COBWHYTb OTHOLLEHVE MOMOB, A0 TakMx Clly4aes, rae Huka-
K1e BO34ENCTBMA HUYEro He MeHSIOT B reHeTUYeCKOM Npeao-
npegeneHnn nosna.

BoT 3TO [OBOMBHO CyllecTBeHHas Belllb, O KOTOPOW f
BKpaTLe YNOMSIHY NWLLb A5 TOro, 4ToObl Te, KoMy NpuaeT-
Csl C 3TUM CTaNKMBaTbCs, He NoManu cebe 3ps ronosy. Het
CMbicna ocobeHHo nomaTtb cebe ronoBy BOT Haf Yem: Mbl
3HaeM, 4YTO B MPUPOAE U B MPUPOLHbLIX YCIIOBUAX AOBOSBLHO
4acTo Y MHOTVX BMAOB HAabMIOAAETCS OTKNIOHEHME OT OTHO-
WweHuns nonos 1:1, NpyyeM y Lenoro psaga 3to BUOOBO Cre-
UMpryHO. OcobeHHO YacTbl BUAbI, Y KOTOPbIX YACNO CAaMLIOB
BCerga CTaTUCTUHECKM 3HaYMTeNIbHO MeHbLUe YMCa CaMOK.
STO HEMYLPEHO 1 0DObIYHO CBS3aHO C ABYMS MEXaHM3MaMU.
B oToenbHbIX Clly4asx 3TO KaXeTCs 3aHATHBIM, HEMOHATHBIM,
HO KOBBIPSITbCS Y>XKe He CTOWUT, MOTOMY 4TO oba ciyyas u3-
BECTHbI.

Bo-nepsbix, 310, NO-BUAMMOMY, (POPMUPYETCS B 3BOSTO-
LMK nyTeM oTOOpPa, €SIV BbIrOLHOW OKa3blBAETCS HE paBHas
BEPOATHOCTb OMNIOAOTBOPEHUA X- 1 Y-cnepmuem, OTHOCK-
TenbHas XM3HECNOCOOHOCTb X- 1 Y-Ccofep Kallmx CrepMmeB
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HeofMHakoBa. [TOHATHO, YTO TorAa ToYHOro 1:1 OTHOLIEHWS
nonoB yxe He Oyaet. Bo-BTOpbIX, U 3T0, noxanyn, bonee
4aCTHbIV Cryyan (0COBEHHO Yy MO3BOHOYHbIX), peakas, NHO-
roa oyeHb peakas pasHuLa B paHHeIMOPMOHANIbHOW WK
No34He3MOPMOHANBHOM, @ MHOTAA U OeTCKOM CMePTHOCTU
0[HOro 13 nosioB. OBbIYHO CMEPTHOCTb MY>KCKOrO Mnosa Obi-
BaeT Bbllle. DTO ONATb-TaKN MOXET SBUTbCH Pe3ynbTaToM
3BOJIIOLMOHHOIO 0TOOPA, HY, CKaXeM, Y CTafiHbIX XNBOTHbIX,
y MfeKonuTalwmx, Tak CKa3aTb, MaroMeTaHCKOro Bepo-
NCNOBEOBAHNSA, TAe UMEETC KakKoM-H1Oyab ObiK nnn ma-
pan, KOTOPbIV FOHSET C CODOW LieNbIvi rapem. 3HaunT, n3bbl-
TOK ObIKOB BeLET TONbKO K MULLIHUM ApakaM 1 Mopaoboio.
MoTpebHOCTb MaromMeTaHCKMX apaboB BO MHOIUX >KeHax
YAOBNETBOPSANACh, Kak M3BECTHO, TOXe Mopaoboem — My-
XMKM BCe BpeMsi BOeBaNv 1 UCTpednann Apyr apyra, 1 nos-
TOMY MPUMEPHO Ha MOMAIXMHbI 4aMCKOrO Mofla COXpaHsin-
CS1 OAVIH MYXXVIK, 1 BCe Oblf1o KO BCeobLEMY YA0BOMBCTBUIO.
1 3BOMIOLMOHHO y onpefeneHHbIX BUAOB, eCsiv 3TO M Bbl-
roflHO, MOXeT CO3[aBaTbCst BOT Takas AnddepeHLmManbHas
paHHAS 3MOpLUOHaNbHAs CMEPTHOCTb.

MoXanyu, Ha 3TOM Mbl 3aKOHYMM U B ClefyoLnin pa3
nepenaemM K reHeTrke. B mpowwnbiv pas 1 cerofHs s No3eo-
nunn cebe KPaTKO 0XapakTeprn3oBaTb OCHOBHYIO BHEHAYYHYIO
CUTyaLMIO B XXMBOW NPUPOAE — YTO eCTb 3aMevaTeNlbHoro u
[OCTOVHOIO YAMBNEHWS B XN3HW Ha Halllew nnaHeTe. 3aTeMm s
BKpaTLLe paccka3as OCHOBHbIE 3Tambl ABYX NyTeW, NPUBEALUNX
Ouonoruio B XX Beke K MOMEHTY pa3BUTNS COBPEMEHHOW re-
HETUKW. DTO NMyTb NCMOMb30BAHUS METOAOB CKPeLLMBaHUM U
NyTb Pa3BUTUSA KIIETOYHOW TEOPUM KMBbIX OPraHN3MOB. §l He-
OOHOKPATHO NOAYEPKMBAN M MOAYEPKMBALO ELLe pa3: 3TV [ABa
nyTY POPMMUPOBANNCH Ha NPOTAXKEHMM NONYTOPaCTa neT Co-
BEpPLUEHHO HE3aBUCKMO Apyr oT Apyra. M K yanenexuio 1 pa-
JLOCTU HECKONbKMX YMHbIX OUOMOroB, BOCCOEAMHUMNCD yXe
B XX BeKke, CO3[0aB OCHOBblI XPOMOCOMHOW TEOPUU Hacnen-
CTBEHHOCTU. B CyLIHOCTM, BCA SKCMEPUMEHTaNbHas reHeTUKa
XX Beka Oblfa He YeM MHbIM, KaK Pa3BUTUEM M aHANIM30M fe-
Tanen XxpOMOCOMHOW TeOPUI HaCNeACTBEHHOCTU.

Tak 4TO K HacToseMy MOMEHTY Mbl YN O4YeHb [a-
neko. Mbl 3HaemM Maccy [feTaner XpOMOCOMHOW Teopumn
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HacneacTBeHHOCTU. Mbl JOBOSILHO YETKO WM ACHO MpeacTaB-
nsemM cebe rpaHMUbl ee KoMMeTeHUMM Kak Teopun. Cenvac
Mbl MEPEXMBAEM POXAEHME WHTepecHeurLlen Monekynsap-
HoW Bronornm 1 ydeHUss 06 OCHOBHbIX YMPABASIOLMX BHY-
TPUKIETOYHbBIX CMCTEMAX, POAMBLUMXCS U3 XPOMOCOMHOWN
TeopUK HaCNeaCTBEHHOCTU.

BoT B cnefyiowmm pas Mbl 3TUM K 3aMeMcs. Ho o Tex
TPUBMAIbHbIX ODLIMX Bellax, O KOTOPbIX f FOBOpWII, 5 Obl
nonpocus Bac He 3abbiBaTb. TO, YTO Mbl C BAMW paccMoTpe-
11, B 0COOEHHOCTW B MPOLLIIbIA Pa3 W CerofdHs, 3To U eCTb TO
OCHOBHOE, YTO onpeaenseT HanpasneHre MbiCI B 06nacTu
He TONMbKO reHeTnKU, HO 1 BoobLLEe obLLer BUonorum, 1 4to
bopMUpyeT coBpemeHHble bronormyeckme KoHuenumm. [e-
Tanew B B1onornn o YepTa, a Hanbosee ObLLIMX NOSTOXEHW
COBCeM HeMHOro. d Obl cka3as, YTo HM OAMH BUMONOr HUKOrOa
He [oMXeH 3a0biBaTb OCETPOB U CEBPION, POXAAIOLMXCA 13
WNKPVHOK, SBASIOLLMXCS OAHOW KIETKOW. DTO BCE-TakW OCHOB-
Has, camas rnybokas 1 caMmas yamBuTeNbHas Oronormyeckas
npobnema, KoTopas CyLeCcTBYyeT Ha 3emre.
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Mbl ¢ BaMW paccMOTpenu MCTOPUYECKYIo YacTb, TO, Kak
OBYMSI MyTAMW LUMNO Pa3BUTUE MOLAXOAOB K COBPEMEHHOM
reHeTMKe Ha NPOTSXKEHUW NoNyTopacTa NeT. A CerofHs npu-
CTYNUM K reHeTrke XX Beka. 1 BaM y>e roBOpwWsi, 4To nocne
BTOPMYHOIO OTKPbITUSA MeHaeneBckmx npasun 8 1900-1901
rogax ¢ OOMbWOW CKOPOCTbIO M Ha OFPOMHOM MaTepuarne,
NpW y4acTum y>ke COTeH UCCNeoBaTeNen Hayan pa3BrBaThCS
MeHOenn3M. To ecTb, UCXOAs 13 TOro, 4To nosy4mun MeHaesnb
CO CBOMMM NpefLwecTBEHHNKAMM 1 BTOPUYHbIE OTKPbIBATENM
MeHgaens Ha NAaTK pas3fYHbIX 00bEKTAX, YHeHble NPUCTYNUN
K aHanu3y MeToA0M CKpeLLMBaHWS LLeloro psiaa O4HOKNETOu-
HbIX, PACTEHUI U XNBOTHbIX. S y>Ke YNOMUHaM, 4TO K KOHLY
nepBoro gecstunetus XX Beka oObeKTbl, NOABEPraBLUMEecs
MeHOeNneBCKOMY aHanu3y, NCHUCAANMUCh yXe CoTHAMM. [paB-
[a, Ha OONbLIMHCTBE OOBEKTOB Db NCCIEA0BaHbI NIWLLL OT-
HOCUTENIbHO HeMHOrKe npu3Haku. Hy, 3To NoHATHO, Aaneko
He y BCAKOro obbekTa 1erko B3sTh B CKpelumBaHme HosbLLoe
KONMMYecTBO MPM3HaKoB. HO cpasy e Havanu BbISBAATHCS
0c060 ya00OHbIE AN FeHETUYeCKMX NCCNedoBaHNA 0ObEeKTHI,
N Ha HUX CTau NPOBOAMTLCS MOHOrpaduyeckre paboTbl No
BCECTOPOHHEMY U O4eHb NOSTHOMY aHaNM3y UX FreHeTUKM.

YeMm npexpe Bcero onpepensercs ynobctso obbekTa?
Yno6cTBO 0O6beKTa onpeaensieTtcs HeCKONbKUMW Npu3Haka-
MW, Hy npexze Bcero faneko He Bce 0O6beKTbI NIErkO NOAKOH-
TPONbHO pa3BoauTb. [epBoe TpeboBaHMe K reHeTUYeCckomy
00BbEKTY — 3TO NPOCTOTA W NErkoCTb Pa3BefeHNs, KOTopble
MOTyYT onpeaensaTbcs pasHbiMu Bellamu. C 0aHOV CTOPOHSI,
ICHO, YTO paboTa OyAeT o4eHb CMOKOMHOWM, HO KpanHe npo-
LONXKUTENBHON, €CN 3aHATbCS MEeHETUKOW CIOHOB, Y KOTO-
PbIX MPOAOMIKUTENBHOCTE MOKONEHUs npuMepHo 30 nerT.
A Befib Bpemsi B reHeTuKe, TaK e Kak 1 BoobLie B O1onoruu,
NCYUCIAETCA He CeKyHAAMMU, AHAMK, YacaMu, rodamu, a no-
KoneHusiMK. TO eCTb YeM KOpoYye MokofneHue, Tem BbicTpee
MOXHO MPOBOAMTL aHaNM3, MOTOMY YTO A5 reHeTN4ecKoro
aHanusa TpebyeTcs HeckoNbKo MOKONEHWN. Y CIOHOB 3TO
cocTaBuo Obl HeEMHOro Gonblie cToneTus. bbin, npasaa,
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y KapneyeHku* OAMH OCTPOYMHBIA aCMVPAHT, KOTOPbIN
NMEHHO 13 3TX COobpaxxeHnn n3bpan cebe TeMon reHeTn-
Ky LMTPYCOBbIX, Y KOTOPbIX MOKONEHWe NpoaonxKaeTcs npu-
MepHO 20-25 neT. 3Ha4ynT, MOXXHO MOCTaBUTb CKPeLLBaHme
M CMOKOWHO XXWTb A0 MEHCUM, a MOTOM Yy>e, CMOTPS Mo COo-
CTOSHWIO 340POBbS, MO0 caMmomy F2 foXAaThCs U B KOHLE
KOHLLOB KaK-TO B HeM pa3obpaTbcs, nbo 3aBeuaTb NOTOM-
kKaM. Ho 3To Tonbko ofiHa CTOpoHa Aiena. Bropoe TpeboBaHme
COCTOUT B TOM, 4TODObI MOAKOHTPOSIBHO MOXHO ObINo Obl MO-
nyyaTtb 6onblune uMdpbl, NOTOMY YTO 3aKOHbl HAaCIEACTBEH-
HOCTW CTaTUCTUYHbI. HO onsATb-TakK MMeeTcs Uenblin psf
0ObEKTOB, KOTOPbIE PA3BOAUTb NErKO UM KOTOPbIX PAa3BOASAT
(K HUM OTHOCUTCA BOMBLUMHCTBO AOMALLUHNX XMBOTHbIX), HO
CeMbMW Y STUX XMBOTHbIX HEBENWKM, TO eCTb OT ONpefeneHHo-
ro CKpeLMBaHns OT onpefeneHHoM napbl Hemb3s Nony4uTb
©onbLIOro Y1cna NOTOMKOB.

Tak Kak 13 MpaKTU4eCcKuX Lienen npuxoamnTca 3aH1MaThb-
CSl MHOTZLA U FeHeTUKOWN Heyao00HbIX OObeKTOB, B TaKMX CIly-
4asx MNPUXOAMUTCS, BHOCS HEKOTOPYIO HETOYHOCTb, CyMMU-
poBaThb pe3ynbTaTbl NapaniefbHbiX CKPeLLMBaHUA, TO ecTb
CKpeLLMBaHNI, KOTOPbIE MO Mepe HYenoBeYeckoro pasyMeHums
HMYeM CyLLEeCTBEHHbBIM APYr OT Apyra He OTV4YaloTCA.

TpeTbe TpeboBaHMe: BOIMOXHOCTb MOYYEHNS NapHbIX
cKpelwmBaHni. [1eno B TOM, H4TO Cpefitt XXMBOTHbIX CyLLECTBY-
eT psf, BMAOB, YAOOHbIX B O4EHb MHOMMX OTHOLLEeHUAX. MHe
Kak-TO MpULNOCh NepenpoboBaTth AOBOILHO MHOMO BCAKMX
00BEKTOB, Cpefn HUX Obina Takas MyKponenuaontepa, Ka-
nyctHas mMonb (Plutella maculipennis). OHa paetr 12-13
MOKOMEeHWI B rof], 3HAa4UT, Pa3BUBAETCS O4eHb ObICTPO, Mo-
TOMCTBa Yy Hee [10 4YepTa, HO COBEPLUEHHO He yaeTcs CTaBUTb
napHble CKPELLMBAHNSA. TN MOMM PAa3MHOXAIOTCS TONbKO B
MaCCOBBIX YCNTOBUSX M MO3TOMY MOYTU HEMPUIOAHbI 151 TOY-
HbIX FreHeTUYeCKNX UCCNefoBaHUN.

imeeTcs wenbin pag opyrimx o6bekToB, KOTOpble TOXe
O4eHb TPYOHO Pa3BOAMTL MapHbIMU CKPELLMBAHUSAMM, OHU
CKPeLLMBAIOTCS TOMbKO B Macce. Takue BOT ObIBalOT 3aTpya-
HeHUs.

*T.[. KapneyeHko.
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Cpean pacTeHni CyLLeCTBYIOT BUbI, Y KOTOPbIX BOODLLE
O4eHb TPYAHO MPOM3BOANTb CKPELLUMBAHUS, KOTOpble ABMS-
IOTCA MOYTL OBNMFATHBIMM CAMOOMbBINUTENAMU. W eCnin Yy H1X
LBETKM A5 nonykacTpaumm (o KoTopow s BaM y>Ke roBOpun
B CBSA3U C OnbiTaMu KenbpelTepa) NocTpoeHb! HeyaobHo, To
Takne oObekTbl ToXe HeydoOHbl ANf reHeTUHeCcKUX Lenen.
DTO O4eHb CyulecTBeHHasi Bellpb, YAOOHble U HeynobHble
00beKThl, 1, Kak Bbl BUAUTE, ONPEAeNnsioTCs OHM COBEpLLEH-
HO CNyYamHbIMW NpU3HaKamMK yaobCTBa M HMKAKOro OTHO-
LIEHWNSI He UMELOT K hmnoreHesy pasnnyHbix GopM 1 BUOOB.
C TO4KM 3peHust bronormdeckor GUnoreHeTU4eckon cucre-
Mbl, 3TO COBEPLUEHHO CyYalHble Bely. [o3ToMy yao0Hble
BW/bl MONafaloTCs Cpeay CaMblX Pa3HOODPAa3HbIX Py Xu-
BbIX OPraHn3MOoB. M ABNAITCA XOpoLlen penpeseHTaumen.

A1 310 BOT no4emy rosopto. Jliogn, Mano ceepylume B
obLlen MeTofonorMmM ectecTBO3HaHWs, MHOrma roBapuBa-
nu: «Hy fa, BOT reHeTnKM 3aHUMAIOTCH TaM Ha HeCKOJIbKMX
obbekTax, HO Mpupoaa, MoJl, CTonb Gorata, MMeeTcs Tpu
MUANMapaa BUOOB Ha 3eMne. DT CaMble 3aKOHbl, KOTOpble
YCTaHaBNMBAIOT FEHETNKM, OHW FOAATCA TONbKO BOT AN18 3TUX
LTEHETUYECKMX" 0DbeKTOBY. DTO, KOHEYHO, Yernyxa. Tak BOT,
KOHEYHO, BCe bronornyeckme 3aKkoHOMEPHOCTY Aa 1 LEenbil
PSA eCTeCTBEHHONCTOPUYECKMX 3aKOHOMEPHOCTEN B LLeIOM
psage Apyrux AUCLMMANH yCTaHaBAMBAIOTCA, ECTECTBEHHO, He
Ha BCEM MPUPOLHOM MaTepuarne.

KoHe4HO, Henb3a M3y4YnTb TPY MUSIMOHA Pa3HbIX BU-
[0B, OHM HMKOrAA U He OyayT n3y4eHbl, HUKOrAa — MOXHO
rofoBy Ha oTceveHWe AaTb. Ho ecnun, ckaxem, B Gronormm
onpefeneHHas 3aKOHOMEPHOCTb yCTaHaBNMBAETCAa Ans Ca-
MbIX pa3HOODPa3HbIX (HOPM XKMBbIX OPraHU3MOB, TO Mbl MO-
KeM yCTaHaBNMBaTb Liefbl psf 0OLIMX 3aKOHOMEPHOCTEN 1,
TaK CKasaTb, MHTPA- 1 3KCTPANONMPOBaTh KX Ha BCIO XXUBYIO
npupoay.

Tak MpUXOAMTCA OeWCTBOBaTb M B um3monornm, n B
CpaBHUTENIbHOW Mopdonoriv, 1 B nobown bronormyeckomn
ancumnnnHe. CoBeplUieHHO eCTeCTBEHHO, YTO TOYHbIMK Na-
DopaTopHbIMK MeToAAMWN HUKOrAa He OyayT U3ydeHbl BCe
OPMbI XMBbIX OPraHN3MOB CO BCAKMX SKCMEPUMEHTANbHbIX
TOYek 3peHus. TO HaZo UMeTb B BMAY. Hy v Tak Kak cemyac
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y>Xe reHeTMyeckn OOBOJIbHO XOPOLLO M3yYeHbl He COTHM, a,
noxanym, TbiCS4M BUOOB XMBbIX OPraH3MOB, TO B fallbHen-
wemM o6 3TOM 3aD0TUTLCA Heyero, a O reHeTUyecknx m1c-
CNefoBaHUM HaANeXxuT n3dKrpaTb Havbonee yao0OHbIe BUAbI.
3HaunT, MoBTOPAlo, YOOOCTBO CBOAMTCA K Creaylolemy:
HY>XHO MMETb BO3MOXHOCTb NTErko Mofly4aTb MapHble cKpe-
WMBAHWS, MPOAOMKNTENIbHOCT MOKOMEHWI AOMKHa ObITb He
CIIMLLKOM AAVMHHOM, U OT Napbl HY>XHO MMETb BO3MOXHOCTb
nonyyatb DOMbLLIOE KONMYECTBO MOTOMKOB, JyYLle BCero coT-
HW, a He OecaTKu.

Tenepb, KOHEYHO, elle OJHUM yA0DOCTBOM [IOMIXKHa AB-
NATbCA OelleBn3Ha pa3BefeHs, Tak Kak reHeTnyeckme 3a-
KOHOMEPHOCTU CTaTUCTUYHBI, YCTaHABMMBAIOTCA Ha OOMbLIMX
4yrcnax, TO oNaTb-TakM ACHO, YTO CTOHbI HEBbLITOAHbI HE TOMb-
KO M3-33 MeJIeHHOCTU, HO eLlle M MOTOMY, YTO OHW MHOTO
XPYT U 0OPOro 06xoasTcs. 3Ha4nT, Ans Toro 4Tobbl NpoaHa-
U3MPOBATh Pe3yNbTaT CKPELLUMBAHNI Ha NATU ThiCa4Yax Cfo-
HOB, HY>XHO 3aTPaTUTb, MOMUMO BPEMEHM, OFPOMHbIE Kanu-
Tanbl. A, CKaxeM, NATb ThiCAY Ap030dus1 BOobLLE HUYEro He
CTOSIT, M 3TO BOODLLE He umndpa, 1 Ha Apo30dmne MOXHO pa-
©0TaTb C COTHAMM ThICAY, C MUNTMOHAMU NHOMBWAOB MOYTU
0e3 cylecTBeHHbIX 3aTpar.

ITO HEKOTOPOE MeToAMYeCcKoe OTCTYMNJIeHe B OTHOLLE-
HUM 0ObeKTOB. Tenepb BepHEMCS K MeHaenu3my. bnarogaps
TOMY, 4TO O4eHb MHOIO NUCCNefoBaTeNeln 3anHTepecoBanoch
METOAOM CKPELIMBAHNI B Te4eHne OyKBanbHO NepBOro ae-
CATUNETUA NOCSIe BTOPUYHOIO OTKPBITUSA MEHOENEBCKMX Npa-
BWJ1, CKpeLMBaHNe U y4eT pe3yNbTaToB CKpelmBaHu Obin
npoBefeH Ha COTHAX BMOOB XMBbIX OPraHM3MoB. [1pn 3ToM
4aCTb AaHHbIX PaboT Obina cAaenaHa Ha HeydoOHbIX 00bek-
Tax, M TeM CaMbIM Ha OTAeNbHbIX Npobax Oblna pa3 1 HaBcer-
[a YCTaHOB/EeHa BCEODLIHOCTb 3TUX MEeHAENeBCKNX NpaBul.
Kakomn BMA HW BO3bMU, eCSIM NPOBECTU YUCTble aKKypaTHble
CKpeLlMBaHs, NONy4aeTcs B NpUHLMIE OAHO 1 To Xe. C apy-
roV CTOPOHbI, pAf YOOOHbIX BUAOB Obln M3y4eH yXe focTa-
TOYHO MOHOTrpaU4ecKun.

YTo 37O 3Ha4UT — UCCNefoBaTb MOHOrpaguyeckm?
1 y>Xe rOBOpUN O TOM, 4TO He y BCAKOrO BMAA MOXHO M3Y-
YUTb LOCTAaTOYHOE KOMYECTBO HACEACTBEHHbIX MPY3HAKOB.
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ST0 CBOAMTCA BOT K YeMy. Korga y Hac Obino NpuHATO BCA-
4ecku pyraTb reHeTVKy, MHOrve yTBepXXdanu, fa BoT, Mofl,
FeHeTVKW FOBOPSAT, YTO WX TaK Ha3blBaeMble FeHbl — CO-
BepLUEHHO CTapvHHble 0Opa3oBaHKA, OTKYAa e Toraa be-
PETCA M3MEHYMBOCTb B 3BOMIOLMIN? DTO OAHO M3 Hanbornee
HaMBHO-MYMbIX BO3PaXeHW, KOTOPOe, Kak MHe KaxeTcs,
He NPWIET B rofloBy Aaxe pebeHKy, ecnm oH 03HAKOMUTCS C
TeM, 4TO TaKoe ckpeLLMBaHme. YTo BoobLLe cKpeLLBaTh ecTb
CMbIC/ TOJIbKO B TOM CJly4ae, eCv B BalleM MaTtepuane nve-
eTca No AAHHOMY 3feMeHTapHOMY MPU3HaKy MUHUMYM OBe
(hOpMbl — KpacHOLBETYLLMI 1 DenouseTywmii ropox. Ecin
NpW3HaK B BalleM pacnopsi>keHUM Haxo4MUTCs NLLb B O4HON
hopmMe, TO 1 CKPELLMBATb, 1N 13y4aTb HEYero.

CnenoBaTeNlbHO, NPeANOCHIIKON MeHAENV3Ma ABASeT-
€A M3MEHYMBOCTb HaCNeACTBEHHbIX MPU3HAKOB, MOTOMY YTO
MeHIENUCTNYECKM M3y4aTb MOXHO TOJIbKO TO, YTO MMeeTCs
MUHUMYM B ABYX (DOpMax, TO eCTb KOrAa-To WU3MEHWUIOCh.
OTO Knaccnmyeckoe y Hac BO3paXKeHMe ABNAETCH pe3ynbTaToM
CMeCK HeBeXecTBa C HeCNOCOOHOCTbIO A0AYMbIBATb BELLM 10
KOHUa. Ho coBeplueHHO ACHO, YTO ecnu UcCnefoBaTenb Cy-
4alHo BepeT Kakom-To BUL B paboTy, eMy MOXKeT NonacTbCs
OTHOCUTENBHO OAHOPOAHBIM MaTepuan, rae HeT BoMbLIoro
noANMOpPdU3Ma MO KakUM-HUOYAb YOOOHbIM MpPU3HaKaMm,
KOTOPble Nerko NpocnexmnBaTh B CKpeLLmBaHmnax. Takon mMa-
Tepuasn, NOHATHO, OyaeT HeyaobeH ANs reHeTnyeckon pa-
0O0Tbl, NO3TOMY ObICTPO MOHOrpatU4eckn ObiNV U3yYeHbl B
OCHOBHOM Te 00beKTbI, M3MEHUMBOCTb KOTOPbIX Oblna XOpo-
IO M3BeCTHa, 1N Te 0OBbEKTLI CPEeAN AOMALLIHMUX XMBOTHbIX
N KyNbTYPHbIX PacTeHUI, Yy KOTOPbIX CenekLMoHepamMm, Xn-
BOTHOBOZAMM, pacTeHveBogamu, nobutensammn Obino yxe
nofyyeHo Gonblloe KOAMYECTBO PasfMYHbIX HacNeACTBeH-
HbIX COPTOB M (hopM. W TOrAa 371 MMelowmecs pasnmyms
MOXKHO Nerko 1 ObICTPO aHaNM3MpPOBaTh B COOTBETCTBYIOLLMX
CKpeLLMBaHMNAX.

MepBbIMU MOHOTrpadUyeckin N3yHeHHbIMK OObeKTamu,
K CYaCTblo, CTanu ONATb-TakW NPencTaBUTENM O4YeHb pas-
HbiX popM. Bo-nepBbix, cpeam pacTeHUn — NbBUHbLIV 3€B,
CafoBbIV LBETOK, Y KOTOPOro, KaXAoMy W3BECTHO, [0 Yep-
Ta BCAKMX COPTOB, OT/IMHAIOLLMXCA U MO OKpacke LBETOB, U
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no Benu4mnHe, 1 no obLuemy rabutycy, 1 no Gopme NUCTbEB,
M MO LenoMy psay pasnmMyHbIX NMPU3HAKOB. 3aTeM HeKoTo-
pble KynbTypHble PacTeHWs, B HaCTHOCTU KyNbTypHbIe 31aku:
0Bec, MNWeHNLa, SYMEHb U B OCODEHHOCTM KyKypy3a, KOTO-
pas ABNAETCA 04YeHb YA0OHbIM 0OBEKTOM AN reHeTUYeCKMX
MCCNefloBaHMM. 3aTeM HeCKONbKO >KMBOTHbIX, Hanpumep
Lpo3ocumna, 0 KOTOPOW HaM eLLe HacTo NPULETCS FTOBOPUTD,
npuYemM HeckomnbKo ee BULOB. M3 baboyek — wenkonpsg, vy
KOTOPOro, Tak Kak OH TOXe pa3BOAMIICS U3LpeBIe, B APEB-
HUX LEHTpax UMBUIM3aLMM MMENoCb MHOXECTBO COPTOB,
OTNMNYAIOLLMXCS LEenbIM PSAOM HacNeACTBEHHbIX MPU3HAKOB.
M3 pbib — rynnu (Lebistes reticulates), koTopble B npupoae
obpa3yloT Lenbir psag Xopowmx reorpadu4eckm n3onmnpo-
BaHHbIX NOMYAALMI, OTANYAIOLLMXCA Pa3INYHBIMU LIBETOBBI-
MW Npr3Hakamun, GOpMON NNIaBHMKOB 1 Tak fAanee. Kpome
TOro, UX AOBOJIbHO AABHO Pa3BOAAT NOOUTENN, KOTOpble 1C-
KyCCTBEHHbIM 0TOOPOM BbIBENM (HOPMBbI, OTAMYatOLLMECs Mo
LenoMy psifly HacneACTBEHHbIX MPU3HAKOB. 3aTeM — 30/10Tble
PbIOKK, KOTOpPble Pa3BOASATCA KUTanuamu yxe donee 2500
NeT U UMEIOT Pa3fIUYHbIE LIBETOBbIE N CTPYKTYPHbIE (POPMBI.
PasnunyHble ByanexsBoCTbl, TENIECKONbI, FAe OKpacka Bapbu-
pYyeT OT cepebpsiHOM Yepes 30/10Tyi0 A0 HYepHO-0apxaTHoW;
MMeEIOTCS CaMble pa3HoobpasHble hopMbl Tena, BNAOTb A0
CaMbIX NPUYYLMBBIX U YPOLNMBBIX.

/13 NTUL, 0YeHb BbICTPO Obifla XOPOLLO reHeTUYeckn mc-
CnefloBaHa AOMaLUHAS Kypula, 13 MAeKOnUTaloWmMx — [0-
MallHss OBLa, Hy W, KOHEYHO, Takue kfaccuyeckme nabo-
paTopHble 06BEKTLI, Kak MbILLK, KPbIChl, KPOAMKM, MOPCKME
CBUHKN. W, HakoHeL, psag npocTentunx. Eue IKeHHNHIC B Ha-
4ane Beka MCCefoBan Lenbln psj HacneaCcTBEHHbIX NpK3Ha-
KOB Y MH(Y30pUiA, a BCKOpe Obina B3sTa B paboty Neurospora
crassa, HA3LWWM rprbok. Tak HTO U3 MHOTMX TPy XXMBbIX Op-
raHV3MOB psf BUOOB ObiN M3y4YeH BECbMa AeTanbHo.

CHavana Mbl C BaMK pacCMOTPUM OBLLYIO KapTUHY, KO-
TOPYIO [an 3TOT pacuBeT MeHZenv3ma. pexae Bcero Bo3-
HUK psg 3aTpyAHeHWI. B nepBoe Bpems nocsie BTOPUYHOIO
OTKPbITUS 3aKOHOB MeHaens uenbin psag 1ccnefoBatenen
eCTeCTBeHHO CKOHLLEHTPMPOBA CBOE BHUMaHME Ha peskumx
anbTePHATUBHbBIX HACNeACTBEHHbIX PA3NUYMAX B MPU3HAKaX.
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BenougeTylime 1 KpacHOLBETYLLME LBEThI, cepble 1 Oenble
MbILLW, TO eCTb TaKuMe ABHblE OTINYUSA, KOTOpbIE Mbl cemvac
Ha3blBaeM «BonblWMMU MyTaumsMuy. OBbIMHO 3T Pe3Ko
pasnunyatoLLmecs, KavyecTBeHHble, Tak CKas3aTb, pPas3nnyms B
HacneaCTBEHHbIX MpuU3Hakax Benn cebsa npocTo, akkypaTHO
N MPUSATHO, JaBaiu NpocTble MOHOMMOpUAHbIE MeHAeneB-
cKue pacuienneHnsa Tpy K ogHomy. OfgHa 13 opM oKasbl-
Bafnacb LOMWHAHTHOM, Apyras — peueccMBHOW, M BCE LUMO
O4eHb XOPOLLO 1 NPOCTO. HO BCKOpe OnATb-Taky Ha CaMblxX
pa3HOObpPa3HbIX PACTUTENbHBIX U XMBOTHBIX OObeKTax Bbl-
ACHWNOCh, YTO MOMKMMO MPOCTbIX NPU3HAKOB eCTb MPU3HAKM
Donee cnoxHble, HanpyUMep, BO BCEX yHeOHMKAX reHeTUKM
Bbl BCTPETUTE KNAaCCUYeCcku MpruMep C rpebHAMU Y NeTyXOoB.
DopMbl 1 pazMepbl rPebHs y NeTyXOB ONpefensoTcs Tpems
napamu reHoB, TpeMs reHaMU. 3Ha4uT, B pe3yfibTate KOMOU-
HaLMW Pa3fMYHbIX anneneun, ckaxem, B CKpelimBaHuax AA
BB CC ¢ aa BB CC MOXeET MosBNTLCA OFPOMHOe pa3Hoobpa3ne
BENMYUH 1 HOPM rpebHs B 3aBUCUMOCTI OT TOTO, Kakue as-
nenv BOMZOyT B KOMOMHaLUMIO BO BTOPOM, TPeTbeM W TaK Aa-
nee NOKONEHUSX.

CrnenoBaTesibHO, OblNo OTKPBITO (Kak 1 CNefoBano oxXxu-
[aTb) TO 0DCTOATENbCTBO, YTO He HAafo MpencTaBnaTh cebe
[eno CTonb NPoCTo, Kak B NepBoe BPeMs 3TO KOoe-KOMYy Mo-
Ka3anocb. 410 AN KaXXaoro npu3sHaka, BepHee, A1 KaXkaom
anbTepHaTUBHOW Napbl 3f1IeMeHTapHbIX NMPU3HAKOB, VIMeeTCs
TONbKO CBOW reH B popme Aa. Okazanock, Y4TO Uenbin psg,
MPV3HAaKOB HaXOAMUTCS MOJ BO3LENCTBMEM Pa3HbIX MeHOB, U
NO3TOMY MeHfeneBckie pacllenneHmns MoryT ObiTb He ToMb-
KO MOHOMMOPUAHBIMU, HO AUFMOPUOHBIMK, TPUTMOPUAHBI-
MU U1 ellle 6onee CIOXKHbIMU. DTO NMepBoe.

BTopoe o4eHb BaxkHOe 00CTOATENbCTBO. OKa3anoch, HTo
B LIeSIOM psifie CJly4aeB Kakon-HUOyAb Npr3HaK MOXeT ornpe-
LensaTbCcsi MOHOMMOPUAHO, Kakom-H1MOYab napon annenen A
N a. 3HaYUT, NPEANnonoXnM, Kakon-H1MOYOb PeuecCcrBHbIN
NPW3HaK, CKaXXeM aa, BbI3bIBAeT MepepbiB B MonepeyHbIX
KUAKax Kpbina y Apo3odunbl. 3Ha41T, Hanpumep, BTOpas
nonepeyHas Xumnka, HaxogsaLanca Mexay AByMsa NpOoAosb-
HbIMW XUKaMU, MOXeT ObITb NMpepBaHa 1 COBCEM OTCYT-
CTBOBATb.
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1 BOT OKa3bIBAETCS, YTO HAPAY C OCHOBHbIM reHOM (Kak
OH Oblfl Ha3BaH) 3TOT NPU3HAK MOXET ONpPeaenaThCs LefbiM
PSAOM AOMOSHUTENbHBLIX FeHOB, KOTOpble ObINM Ha3BaHbI
MoamcmKaTopaMu. To eCTb MOMVMO OCHOBHOIO reHa MoryT
ObITb pa3nunyHble reHbl B, C, D 1 Tak fanee, KOTopble onsiThb-
TaKW B rOMO3UIOTHOW UM FreTepo3nroTHom chopme DyayT, Tak
WNU VHaYe, BIVSTb UM CABUIaTh MNPOSIBIIEHE 3TOMO NpU3Ha-
Ka B Ty WM UHYIO CTOPOHY. B pe3ynbtate 0oTOOPOM MOXHO
BbIBOAWTb JIMHNN aa, y KOTOPbIX, CKaXKeM, XWKa Bceraa ot-
CYTCTBYET, U NINHNK, Y KOTOPbIX, CKaXKeM, TONbKO ofHa npe-
pBaHa, la 1 TO He BCeraa, y HEKOTOPbIX 3K3eMMIISIPOB XMKa
MOXET OCTaBaTbCsl HOPMasbHOMW.

CnepoBatesnbHO, 3TO ObiN OanbHENLUKA Lwar, NoKasbl-
BaloWMM, Y4TO Aeno obCTOMT He Tak MpPOCTo, Kak KaxkeTcs:
reH — Npu3Hak; BOBCE He TaK. A YTO B CBOUX AENCTBMSAX FeHbl
y Kax[4oro BUAa TECHO nepenneTeHbl B OHTOreHese, 4To, B
CYWHOCTW, Cryyau, rae Mbl MMeem YnUCToe, MpocToe MOHO-
rmbpuaoHoe paclienneHne, — 3To npedenbHble Cydan. Te,
B KOTOPbIX AENCTBME Ha JAaHHbIA N3yYaeMblii HaMU MPK3HaK
IPYr1X reHoB, KpOMe 3ToW aa KOMOMHaLMK, OO CTONb He-
BENNKO, NMOO Takoro pofa, YTo Mbl ero He yaBvBaeM Uim
He 3amMe4aeM. M 0encTBUTENbHO, B JallbHENLLEM LENbIV psag,
TOYHbIX OMbITOB MOKa3asl, 4YTO, B CYLLHOCTU, Ha CTEMEHb NPO-
SBMNEHNS KaXK0ro Npr3HaKa MOXHO B TOM UM MHOW CTeMNeHU
BO3/EeNCTBOBATb NOAOOPOM APYruX reHOB, K STOMY Mbl BEp-
HeMcs Npu paccyxaeHusx o cpefe. NposBreHne Kaxaoro
OTAENBbHOMO reHa 3aBUCUT OT ero, Kak Mbl TEMEPb BbIPaXkaeMm-
Csl, FEHOTUNNYECKOW Cpefibl, TO eCTb OT TOr0, B KOMOWHALMM
C KaKUMW APYrvMN reHaMu B JaHHOM reHOTUMe HaxoOmUTCs
paccMaTpUBaeMbIi HAMW TeH.

OcobeHHO CyllecTBeHHbIM Oblnl BKMag B pa3BuTve
MeHOenM3Ma 3HaMeHUTOro LLIBECKOro reHeTuka XepbepTa
HunbcoHa-2ne. B Ha4ane BeKa OH 3aHANCSH KONNYeCTBEHHbI-
MW NpY3HaKaMn y psfia PacTeHWN, B OCHOBHOM Y KyNbTyp-
HbIX 3/1aKOB, HO W1 Yy HEKOTOPbIX APYrMX, B TOM YMCTIE AUKMX
pacTeHMI, a MOTOM W Y HEKOTOPbIX XXMBOTHbIX. OH Pe30HHO
paccyxaan cneayloummM obpasoM: reHeTUKWM, HadmHas C
MeHpens, noHavany 6panu Hanbonee ynoOHble NPU3HAKKL
KpacHOUBETYLIMI ropox — OenouBeTywmin ropox. TyT BCe
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SICHO, MPOCTO 1 yA0BHO — Denble 1 KpacHble LiBETKM KaxablIM
OYPaK Nerko OTNHNT.

Ho wnHorpa nonapanuch NpU3HakuM 1 MeHee 4YeTkue,
pasHMLA Mexay anbTepHaTVMBOW 3M1EMEHTAPHOro Npm3Haka
Oblna NPOCTo MeHbLle — MOpPMONOrnyeckM nnm ursnonori-
4eckun. HakoHeL, Ha LienoM psfe 0ObekToB 04eHb CKOPO Bbl-
ACHWUNOCh, Y4TO ABa MEHOTUMA MOTYT OTNIMYATLCA W MO OYeHb
ManeHbKOMY Mpu3Haky. Hanpumep, y HaCeKOMBbIX YCIO UK
PaCcrosnoxXeHne Kaknx-H1OyAb LLUETUHOK Ha KakoM-HMOyAb
MecTe — TepruTax, Unu ctepMmTax, Unm Ha ronose. Hebonb-
LUMe LBETOBblE PA3NNYUA MO UMETb, CKaXKeM, LBETKK Y
pacteHun. Y MHOTUX PacTeHU IUCTbS OTAINYAIOTCS OTTEH-
KOM 3€eneHOro LiBeTa — Y OOHUX (GOPM OH HEMHOXKO XenTo-
3efeHbln, a y APYrnX, CKaXeM, CUHe-3eneHbI. 3Ha4uT, OT-
NINYUS MOTYT ObITb HEOOMBLLINMMU.

HnNbCOH-2Me COo3HaTeNbHO B34S YUCTO KONMNYeCTBEH-
Hble OTNIMYMA B MEPHbIX MPU3HaKax U LenoM page Apyrix,
OTHaCTN XMMUYECKMX, TakUX, KaK, Hanpumep, cogepxaHue
pe3epBHOro Genka B CeMeHax KyNbTypHbIX pacTeHun. Hy,
Bbl 3HaeTe, YTO PasHble COpTa MeHWLbl, ASYMEHS, OBCa OT-
NNYaOTCA NO CpeaHeMy MPOLEHTHOMY CoAepXaHuio ben-
Ka. Llenbi pag Takmx KOIMYeCTBEHHbBIX MPWU3HAKOB OH CTan
13y4aTb METOLOM CKPELLUMBAHWNA W NOMYHMI 3aMeY4aTesibHyo
Belllb, KOTOpYlO B 00LLIeN hopMe MOXHO CHOPMYNIMPOBAThL
cnenyouM obpasom.

Bo Bcex 3Tvx cny4asax Mbl BCcerga nMeem Aeno ¢ MeHe-
NEeBCKMM pacLuenneHmeM, C TOW NNLLb pasHULLEN, HTO MHOTAa
3TO pacLLenieHe 3aTeHaeTcs cnedyowmm. MNpeacraBnm 31o
TakvM 00Opa3oM: BOT [Be POAMTENbCKMX (DOPMbl C BapbU-
PYIOLMM KONIMYECTBEHHBIM MPU3HAKOM, NMPpUYeM pasfnyme
Mexay 3TMU GopMaMU He anbTePHATUBHO, B OLHUX Npeae-
nax y opMbl BapbMpyeT Npu3sHak A, a B Apyrux npegenax —
npursHak B. OHWM MepekpbIBalOTCA YaCTUHHO, HO B UMdpax
peanbHO OTIMYaloTCA Apyr OT Apyra. M BOT B TakMx cryvanx
MOXeT ObITb Takas WTyKa: Fprim COOTBETCTBYET OfHOWN hop-
Me, TO eCTb NMPW CKPeLLMBaHNK Mbl MMeeM LOMVHVPOBaHMe
ofgHou opMbl. briomeTpuyeckn nerko nokasatb, YTO Mpu-
MepPHO 4eTBEPTb COOTBETCTBYET CPefHeWN BeNnyuMHe OOHOW
OopMbI, a TPY HeTBEPTW LAl0T CPELHIO BENNYNHY APYron
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(hOPMbI, TO €CTb B 3TOM KOMMYECTBEHHOM MPU3HaKe MPUHLM-
MUanNbHO HeT HMKAKOW PasHMLibl MO CPAaBHEHMIO C KPACHbIM U
OenbiM LBETOM LBeTKa. B Apyrmx e cinyvasx kapTWMHa oka-
3bIBaeTca Oonee CrnoxHom. HarngaHo 370 MOXHO npefcTa-
BUTb CIeAytoLLMM 00pa3oM: MMeloTCs ABe Kakme-To PopMmbl,
KONMYeCTBEHHO OTNM4aloLLIMecs Apyr oT Apyra. MNepsoe no-
KoneHue He faeT 0coboro pasMaxa M3MEHYMBOCTM, pacrno-
naraetcs 6onee-MeHee NPOMEXYTOYHO. A BO BTOPOM MOKO-
NeHUM Mbl Mofny4aeM BecbMa bonblon pas3dpoc. 4 He Oyay
TPaTUTb Ha 3TO Bpems 1 Balle BHUMaHMe. XenatoLme MoryT
03HAKOMUTBCS C 3TUM MOYTU B NIOOOM yHeOHMKE reHeTUKU.
Bo BcsikoM criydae, B MtoOo KHXKKE Mo MaTeMaTUYeCKoM re-
HEeTUKe.

OdeHb ObICTPO, CHayana camMuM HwnbCOHOM-3ne, a
BNOCNEACTBMM C NPUBIEYEHNEM K STOMY [leny MaTemMaTykoB
Obin pas3paboTaH psf NPOCTbIX MaTeMaTUYEeCKX METO[O0B
aHanmM3a BapuaLmii 3K3emMnIFPOB BTOPOro MOKONEHUS, KOTO-
pble NoKa3anu, YTo 13 xapaKTepa M3MeHY1MBOCTM BTOPOro Mo-
KOMNEHMSs MOYTM BO BCEX CIyHasiX MOXHO COBEPLUEHHO TOYHO
onpefenunTb, Kakoro pofa 3To CKpellyBaHe: MOHOrMopua-
Hoe, ourubpuaHoe, TpurnbpuaHoe unu bonee rbpUAHoe.
To ecTb, UCXOLS U3 XapaKTepa M3MEeHYMBOCTI BTOPOTO MNOKO-
NeHWs, MOXKHO Nerko BbI4MCIUTL HACIO Nap reHoB, No KOTo-
PbIM KOMMYECTBEHHO COpPTa UMW (DOPMbI BHELLHE OTIMHaI0TCS

Opyr ot apyra.
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IBoJaonus resoruna. Iloaunaonaus

Cel4ac 9 pacckaxxy Bam 00 OLHOM 13 eLLLe He PELLEHHbIX
npobnem — npobneme 3BOOLMM reHoTMNa. S HaflelCh, YTO
BCe Bbl CEMYAC ACHO NpeACcTaBAseTe, YHeM 3aHMMAaEeTCs SKCne-
PUMEHTaNbHasA reHeTnka. DKCNepUMeHTanbHas reHeTnka
NOMOLLbIO METOAA CKPELLUMBAHWNA aHaNM3MpyeT HacnenoBa-
HMe 31eMeHTapHbIX HaCNeACTBEHHbIX BapuaLi, MyTaTUBHO
BO3HUKLWWX annenen, eguHunl, Koga HacnencTBEHHOW UH-
opmMaLnm, UMeHyeMbIX reHaMU.

Mbl C BaMW rOBOPUIIW, YTO MeHbl — 3TO, C OAHOW CTOPO-
Hbl, 3IEMEHTapPHbIE eANHULIbI MEeHe1IEBCKOro PaCLLEeneHns,
a C Apyrow, — 3neMeHTapHble NOoKanmM3aLUMoHHbIe eanNHNLbI,
TO eCTb 3eMeHTapHble eaMHULbI XPOMOCOMHbIX CTRYKTYP,
fanee, B HopMe, He noppasfensieMble KPOCCUHIOBEPOM.
SnemMeHTapHble eAuHULbI HACNeCTBEHHOW U3MEHUYNBOCTY.

Tak BOT, s MonpoLly Bac NpeAcTaBnTL cebe cneayiolilyio
CUTYaLMIO: CYLLIECTBYET HEKMI BUA XKMBbIX OPraHM3MOB, He-
BaXKHO KakoW, y 3TOro BWOA UMEETCS HEeKUI FeHOTUM, Unu,
LMTOreHeTUYECKM Bblpaxasch, reHOM. F[eHOMOM, KCTaTu, Mbl
Ha3blBaeM reHHbI Habop rannonaHoro Habopa XPOMOCoM —
BOT TOYHOE ONnpefeneHe reHoma. HUKTO ero, K coxaneHuio,
HWKOrAa TOYHO He onpefensn. 3To LUMTOreHeTU4eckoe Bbl-
paXxKeHe OTINYAETCS OT reHOTUMNa BOT B KAKOM OTHOLLIEHUM:
FeHOTMMOM Mbl Ha3bIiBaeM rarnionaHbI Habop reHoB NNLLb Y
raniouaHbIX OPraHM3MOB, a Y HOPManbHO-ANMNNIOUAHbIX re-
HOTMMOM Mbl Ha3blBaeM AMMNOWAHbIN HAOOP COOTBETCTBYIO-
LLKX annenen.

NTaK, cyuwiecTByeT HeKUIM BUA, U Y HEFrO MMEETCS HeKIN
CpeAHW reHoTUN, BepHee, OBOWMHOW reHOM, OBOWHOM Ha-
Oop reHoB, NpUYeM y pas3HbiX MHANBWOOB 3TOrO BMAA pas-
Hble reHbl MOryT ObITb MpPeACTaBNeHbl Pa3HbIMK annensmMn B
FOMO- WV TeTepOo3UrOTHOM COCTOSIHUW. BaxxHO sicHO cebe
NPeACTaBUTb, HTO 3TOT B, MEET HEKOTOPOEe KOHEYHOe YIC-
1O reHOB, NPUYEM 3TW reHbl B 00bIYHOM MYTALMOHHOM MPO-
Llecce NpeBpaLLaoTCa U3 OHWX annenev B Apyrue, To ecTb
nyTeM MyTaUM OfHW anneny NpeBpaLLaoTcs B Apyrve.

13 3TOro NpeacTaBneHns scHo crneayet, 4To 0cobon 3B0-
NOLMK reHoTUMNa NMoka He MPOUCXOAUT. [TPOMCXOANT, KOHEYHO,
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HeKme HayanbHble CTaMM 3BOMIOLLN, 3aKITI0HAIOLLIMECS B TOM,
4TO 0fHW NonynsauMn (06 3ToM Mbl Oyaem roBopuTb Aanblie,
paccMaTpuBasi MMKPO3BOMIOLMIO) B pe3ysibTaTe 0Tbopa, M30-
TIALMM NONYNALMOHHBIX BOMH hOpMUPYIOT y cebst onH Habop
VNHAMBWAYaNbHbIX TeHOTUMOB, ApYyrve Nonynaunm — Opyrou.
Taknm 06pa3oM, MOXET NPOUCXOLUTb BHYTPMBMAOBAS AND-
(hepeHUMpPOoBKa, MOryT 00pa30BbIBATLCS M BALbI.

HecoMHeHHO, CyLLeCTBYIOT BUABI, TO eCTb (hOPMbI KMBbIX
OpraHn3MOoB, y>e HOpMasnbHO APYr C APYroM He CKpeLlnBa-
loLLMeCs], a@ eCnn U CKpeLLMBaloOLLMeCs, TO He AaloLlme Nnofo-
BMTOrO WIIN XKM3HECNOCOOHOIO MOTOMCTBA, HO, B CYLLHOCTH,
KaxXaoMy Ouonory LOMXKHO OblTb MOHATHO, YTO 3BOJIOLMS
Ha 3emre 3akJoyanack He TOMbKO B 3TOM. YTO Npexae Bce-
ro [LOSIXXHO ObINO MEHATLCS YMCIO FEeHOB, a 3aTeM LLOSIXKHbI
ObINM NpoMCXoaMTb NpoLecchl Gonee-MeHee KanuTanbHOro
N3MeHEHWS reHOoB.

Mbl cerogHs pacCMOTPUM Te BOMPOChI, KOTOpble BO3-
HMKAIOT B CBSA3M C NPOONeMor 3BOIOLMM FreHOTUMNA, KOe-4To
n3BecTHoe 0bCyaAMM U 03HAKOMMMCS C KOe-KaKMMUW HaMeT-
Kamu (noka eLlle He 3aBepLUEHHbIMW, @ TObKO MOKa3aHHbI-
MW BO3MOXHOCTAMMN MEXaHN3MOB M3MEHEH s YCT1a reHOB U
MN3MEHEHNSs NPUPOABI CaMKX reHoB). Takue HaMeTKK, Kak Mbl
YBUIMM, YXe eCTb.

Mpex/ae BCero Hy>HO pa3obpaTbCs B BOMPOCE O YnCTe
reHoB. O yuche reHoB B 00OLLen hopme, O TOM, CKOJbKO re-
HOB MO>eT ObITb Y BUAA, Mbl y>Ke roBOpUN. TakmMm bonee-
MeHee TOYHbIMW AaHHbIMK Mbl pacnonaraem ans Drosophila
melanogaster, y KOTOPOW OKOMO LLIECTU ThiCsY reHoB. V1 Mbl
MOXEM C O4YeHb OOMbLIOM [OCTOBEPHOCTLIO YKa3aTb HUX-
HIOIO 1 BEPXHIOW FPaHWLbl, HY, MPUMEPHO MeXAay NATbio U
BOCEMbIO ThICA4aMM FeHOB — HK DOJbLLE HU MeHblue. Bepo-
SITHee BCEro, y 3TOro BMAA OKOJO LUEeCTU ThbiCsY reHoB. 1 cen-
4ac He NMOMHIO NocseAHIo abCoNOTHYIO LMPY — AOBONIBHO
TOYHO YCTaHOBMEHO YMCIIO TEHOB Y KYKYpYy3bl, TOXE MNOPALKa
HECKOIBKMX ThICAY.

BoT, B cywHOCTM, 1 BCe. C M3BECTHOW TOYKM 3peHus,
3TOro BMOJSIHE [OCTaTOYHO, MOTOMY YTO, €SI Mbl TOYHO
3HAaEM YUCIIO TEHOB XOTS Obl Y OJHOrO MHOTOKIETOYHOrO
XMBOTHOFO M Y OHOTO MHOFOKNETOYHOIO PacTeHus, Mbl,
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No-BUAMMOMY, YXe 3HaeM NopAaaoK BEIMYUH YMCIa FeHOB,
Tak CKas3aTb, YTO BO3MOXHO, YTO HEBO3MOXHO. [10 TOro Kak
y 0p0o30dusibl He ObINo C JOCTAaTOYHOM TOYHOCTBIO onpeae-
NIeHO YMCIO reHoB, 00 3TOM MOXHO ObINO TOMLKO ragath Ha
KodenHon rywie. OAMH MOr yTBepXAaTb, YTO MX HECKONbKO
COTeH, a APYron — 4TO HECKOMNBbKO MUMNMOHOB. /1 CnopuTb Ha
3Ty Temy Obino BecrnonesHo.

Cer4ac Mbl yxXe MOXeM yTBepX[aTb, 4To y Oonee-
MeHee CJIOXKHbIX MHOMOKNETOYHbIX OPraHM3MOB YCSIO FeHOB
He MOXET ObITb PABHO COTHAM WU MUMMOHAM. A BOT, Mo-
BUAMMOMY, TbICAYM, OECATKM ThbiCAY — 3TO TO, YTO HY>XHO, B
CMbIC/e NOPSAKOB BEMNYMH HMCI1A FEHOB Y XXMBbIX OpraHm3-
MOB.

XoueTcs 00paTnTh Ballle BHMMAaHMe Ha T, YTO BCEM BaM
N3BECTHO, HO MHOTAa 3a0bIBAETCA: YTO YMUCSIO FEHOB Kak Ta-
KOBOE, Tak Xe KaK Y1CJ10 XPOMOCOM, B CyLLLHOCTW, HE COCTOUT
HW B KakOM COOTBETCTBWW, HW B MPAMOM, HW B MPOCTOM, C
unoreHnen, Tak ckasaTb, C 3BOMOLMOHHBIM MPOrpeccoM
N C Mepapxm4eckon necTHuLen cyulectB. Mbl 3HaeM, 4To,
Hanpumep, B 300M10MMKN CaMble BbICOKME YMCIa XPOMOCOM
HabnogaloTcs y HEKOTOPbLIX MHMDY30pUK, KOTOpble BPSA N
MO>HO CHUTaTb OpraHu3Mamu, bonee COXHbLIMU, Yem Mbl.
Ay 4yenoBeka 46 xpomocoMm. imeeTcs uenbit psag XMBOT-
HbIX, Y KOTOPbIX Y1CIIO XPOMOCOM DoJiblie, YeM Y HesloBeka.
Ob6LWen3BecTHO, HTO YACIIO XPOMOCOM He COCTOUT B NMPsSIMOM
MPOCTOM 3aBNUCUMOCTU C PUIOrEHVEN.

OTO MOHATHO, BeAb YMUCIIO XPOMOCOM CaMO fBMAETCA
NPU3HAKOM, NOANEXALLUMM Pa3fIYHbIM 3BOSIIOLMOHHbIM Mne-
punetnsam. M B CyLLIHOCTW, YTO TaKoe YMUCIIO XPOMOCOM? ITO
4MCIIO LeHTPOMEp, YMCNO MeCT NpUKpenieHns H1UTen Bepe-
TeHa, 3T0, COBCTBEHHO, MPWU3HAK, CBA3AHHBIV C MEXaHU3MOM
MUTO3a, 1 TONbKO. [TOTOMY H4TO Mbl 3HAEM, YTO XPOMOCOMBI
MOTyT ObITb 11 6OMBLIVMU, U 04eHb ManeHbKUMK. Y11Cno Xpo-
MOCOM BOBCE He MPOMOPLIMOHANbHO YACTY reHOB. Y OLHOTO
BMOA MOXET ObITb 50 ManeHbKMX XPOMOCOM, a Yy APYroro —
10 o4eHb BOMbLUMX. W'y BTOPOro BUAA YACIIO FEHOB B 3TUX
[ecsaT BOMbLIMX XPOMOCOMax MOXET OblTb HAMHOIO 6OJIb-
we, 4eM B 50 ManeHbKMX XpOMOCOMax y APYyroro snaa. 3Ha-
YT, C 3TOW TOYKM 3PEeHMS, YACIO XPOMOCOM Kak TakoBOe He
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COCTOUT B MPOCTOW CBA3M C 3BOSIIOLMOHHBIM MPOrpeccom m C
durnoreHmnen.

Tenepb 4MCNIO reHoB. MOXHO Obilo Obl AymaTtb ©
yTBEPX4aTb, YTO, AECKaTb, YeM OpraHu3M CJIoXHee, Tem y
Hero JOJSIXKHO OblTb DOMblLE TEHOB, 1 Yy 3HAMEHWTOrO Liaps
NpUpPoabl — YenoBeka — YUCJI0 FreHOB A0MKHO ObITh CaMbiM
OonblwmmM. ECTb OCHOBaHMS Monaratb, H4TO U MeXAy Y1CIOM
reHoB, 1, Tak CKa3aTb, 3BOJIIOLUMOHHOW Nepapxmen, ToXe HeT
NPSMOV MPOCTON CBS3U. DTO BUAHO U3 00OLLEN3BECTHbIX SB-
NEeHUN NONUNAOUAMN Yy PACTEHUN. Y pacTeHUM, Yy KOTOPbIX
BCTPEYaeTCsH CaMOOMbIIeHNe, COXPAHAIOTCA BO3HMKalOLLMe
NONVNIOUANK, TO eCTb YBENNYEHME YMCNa XPOMOCOM. VMe-
eTCs uenbln psa POAOB U AaXe CEMEWCTB, Yy KOTOPbIX BUAbI
pacnonaratoTcs B NOANMAOUAHOW CEPUN.

OOuLem3BecTHbl psabl NuleHul,. B kavectBe OCHOBHO-
ro ranioMgHoro Y1cia XPOMOCOM MLUEHWLbI MMEIOT CEMb,
3HauuT, 2n (AunnouaHoe Yncno) oyaet 14. MimetoTca BUIbI
C 28 XpOMOCOMamMK, TO eCTb ranfomngHoe ymucno — 14, on-
nnongHoe — 28. VimeloTcs BMAbl C rarmiounaHbiM YUCITOM
21, aunnongHoe cooTBeTCTBeHHO 42. VI HakoHel, nMetoTcs
popMbl € ranfiongHbIM HYUCIoM 28, AUMNOVAHOE YUCIO COo-
OTBETCTBEHHO 56. MweHuL, KyNbTypHbIX U ANKKX, NPOn3pac-
TaeT O4eHb MHOIO BMOOB, M BCE OHM YKaObIBAIOTCA B 3TOT
NONVNNOUAHBIV pag,.

MweHnLbl, Tak XXe Kak 1 HeKoTopble Apyrue KynbTypHble
pacTeHus, ABNAIOTCA OYeHb YA0OHbIM OObBEKTOM, MoKa3bi-
BaloOLWMM cnegytoulee. Bl Bugute: 7 1 28 — B YeTbipe pasa
yBefIMYeH reHOM, TO €CTb M YNACAIO MreHOB. 3HA4YUT, Y STUX MLle-
HWL| Y1CMO reHOB B YeTbipe pa3a bornblie. Ho 1 To n apyroe —
nweHuua. 3Ta — 28-XPOMOCOMHas, 3TO He Kakue-HUbyIb
TaM MNWEHNYHbIE FreHUK, COBEPLLEHHO OTOPBABLUMECH OT NPO-
YMX MLWEHUYHbIX HAPOLHbIX MAcC, a B OOLLEM MLLIEHNYKN K
NLWeHNYKM, OT APYrMX OHU OTANHAIOTCH PSAOM NPU3HAKOB,
HO M BCe BWbl MEHKL, OTNINYAIOTCH KaKMMU-TO MPKH3HaKa-
MU. B KynbType, noxanyn, Hanbonee yaoOHbIMN ABASIOTCS C
21 XpOMOCOMOMN.

MonvnaonamMio  MOXHO MOAy4aTb 3KCNepVMeHTasnb-
HO. Mbl 00 3TOM y>e roBopunu, Koraa s ynomMuHan o 3a-
MeyaTeNlbHbIX MepBbiX paboTax [epackMoBa, KOTOPbIN
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TeMnepaTypHbIMU LLOKaMW Mosydan y cnmpormpbl yABOEHMe
XPOMOCOM. Cernyac NOAVNIOUAMIO NPeANnoYNTaIoT 3KCNepn-
MeHTaIbHO BbI3bIBaTb HE TEMMEPATYPHbIMU, @ XMMUNYECKUMM
LLIOKaMM, KONXMLMHOM WK eLLe Kakon-HUOyAb APSHbIO, HO
MPUHLMIMANBHO 3TO OLHO M TO Xe.

Tak BOT, MOXHO 3KCNEePUMEHTaNbHO MNONYy4UTb, CKa-
XeM, U3 7-XPOMOCOMHOM — 14-XpOMOCOMHYI0, a 13 14-
XPOMOCOMHOWN — 28-XPOMOCOMHYIO MLUEHULLY. Takme skcne-
pYMeHTasbHble NOAUMNONAbL! UK, KaK MX YaCTO Ha3bIBAloOT,
ayTononunnonabl, 3aMevatesibHbl BOT YeM — HY, Bbl Camu
MOXeTe CKa3aTb, YeM: CBOMM MeHeNeBCKMM pacLuensieHn-
eM 1 CTagmen KoHbloraumu. Beab ecim 13 7-XpOMOCOMHOWM
popmMbl Mbl nofly4aem 14-XpoOMOCOMHYIO, TO Kakaf-TO XPO-
MOCOMa, KoTopas Obina B BMAE Napbl, Tenepb npeacTaBneHa
B BUAE YeTBEPKU. 3HAYNT, e/ rAe-HNOYAb BO3HMKIIA MyTa-
LMS @ M ecsiv OHa peLeccrBHa, TO CMOXET MPOSBUTLCS BOBCE
He y YeTBepTM BTOPOro MOKOMEHNS, a ULb TOraa, Koraa Ml
CKpeLLlMBaHVEM BblBELEM LUTAMM, Te BO BCEX YETbIPEX XPO-
MOCOMaXx CManT a.

3HauYUT, YCIOXHAIOTCA MeHAeneBckme pacllenneHns, 1
B CTaAMM KOHbBIOraumm nponcxoamt nobonbiTHas Bellb. Benb
CTagus KOHBIOraLuMm — 370, MOXET ObITb, CAMOe 3aMeyaTenb-
Hoe Bronoruyeckoe sBneHKe (s Bam B CBOe BpeMs NPOM3HeC
Lenyto, Tak ckasaTb, arMTNPOMNOBCKYIO peyb B NMOJb3y CTagmm
KOHblOraLmm). B cTafivm KOHbIOraLmMm KOHbIOMMPYIOT ABe ro-
MOJIOTM4HbIE XPOMOCOMBI, C TEM YTOObI MOTOM Pa3oUTUChH K
NPOTMBOMONOXHbLIM MoJocaM Aenguleroca aapa. Hy a 1yt
4eTblpe rOMOSIOTMYHbIE XPOMOCOMbI.

CHa4ana 370 npepnofaranocb JIeBUTCKUM U HeKOTO-
pbIMU APYTMMW. 3aTeM CTOSIb Xe 3amedvaTteSlbHbIM aMepu-
KaHCK1M LmTonoroM bapbapon Mak-KnmHTok (o KoTopol s
ynomuHan BMecTe co LLITepHOM, B CBA3M C LOKa3aTeIbCTBOM
nepekpecTHoW NPUPOLbl KPOCCUHIOBEPA C MOMOLLbIO Map-
KMPOBAaHHbIX TPAHCIOKaLMAMU XpOMOCOM). Tak BOT, bapba-
pa Mak-KnnHToK, NoMeTB XPOMOCOMbI Y ayToTeTpanionaa,
CMOrNa MoKasaTb yXe COBEPLUeHHO MUKPOCKOMUYecku To,
41O Npegnonaran J1eBUUKMA. A MEHHO: YTO KOHblOraLmsa B
3TOV YeTBEpKe MO ABe MPOUCXOAUT YNACTO CITyHaMHO. 3HA4YUT,
ecnin Mbl 0003HaYMM 3TU XpoMocombl 1, 2, 3, 4, To eanHMLA
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MOXEeT CKOHBIOTMPOBaTh C ABOMKOM, TPOMKA — C YETBEPKOW,
a eQMHULIA MOXET C TPOMKOM, B NOObIX KOMOMHALIMSAX, NO-
NnapHO CKOHBIOMMPOBATb.

Cpeay KynbTypHbIX 3/1aKOB, B YaCTHOCTM MLIEHML,
MIMEIOTC OYeHb [ApeBHMEe nonmnnongHble copta. C no-
MOLLbIO TeHeTHUYeckoro aHanmsa W Yucto OOoTaHUKO-
MOPCOMOrMHYeCcKoro aHanm3a MOXHO CKas3aTb, YTO Heko-
Topble MNweHulbl C 14 XpoOMOCOMamMU, KynbTypHble COpTa,
HECOMHEHHO, MPOV30LWIM OT 7-XPOMOCOMHBIX, HO KOrAa —
HensBecTHO. Nobody knows.

Nobody knows — 3T0 «HWKTO He 3HaeT» — o4YeHb Mony-
NSIPHOE 3a rpaHMLIEN B HayKax BbipaxkeHue. B koHue MepBow
MUVPOBOW BOWHbI MOSBMMNACh TONCTas aMepyKaHckas [OKTOP-
cKas omccepTaums, NoCBaALLEHHas TeMe pacnpoCcTpaHeHUs B
AMeprike KaKOM-TO €BPOMENCKOM CenbCKOXO3UCTBEHHOM
raflocTV — MYYHUCTOW POChI, U FOSIOBHN, WA eLLe KaKoro-
TO 3aboneBaHNs KynbTypHbIX 3M1aKOB. B anccepTaumm Obio
NPOC/EXeHO PacnpoCTPaHEHME 3TOM eBPONEMNCKOM MLIEHWNY -
HOW 3apa3bl ¢ 1916 roma B rnydb BekoB A0 kKakoro-1o 1866
rona. M 3akaH4mBanach 31a AmMccepTaumsa pasomn, cTaBLlen
Knaccmyeckon: «and where weed brand was before 1866
nobody knows». A rge, 3HaunT, 3Ta caMas rofloBHs Obina [o
1866 roga, HUKTO He 3HaeT.

BOT TaK »e HWMKTO He 3HaeT, Korfaa, CKaxkem, npoun3oLu-
1 3TW NoAMNonaHble copTa. M Takmx AoBOSIbHO MHOrO. To
eCTb, He CBEXEe3KCMNepMMeEHTaNbHO MOMyYeHHble cenekumo-
HepaMu yxe B Hay4HYylo 3MoXy cenekumm, a Koraa-Tto Bo3-
HUKLLIWe, NoAXBaYeHHble 6ecco3HaTeNIbHbIM UCKYCCTBEHHbIM
0TOOPOM [APEeBHMX 3emMeenbLeB U yaepxasluecs. 1 BoT
Cpeau Takmx, CKaxkKeM TaK, CTapblX ayTOMOAMMIONAO0B Ha-
Onofaetca nobonbITHas Bellb. VIMeloTcs Bce nepexons! oT,
no-BUAVNMOMY, OTHOCUTENIBHO eLLie MOJIoAbIX, e NMPOoUCXo-
OWT [ieNo Tak Xe, Kak f BaM TOJbKO YTO pacckasblBar, [0 Ta-
KMX C/ly4aeB, Korga, Ckaxkem, nepBoHayanbHO roMofIormy-
Hasi YeTBepka pa3bunach yxe Ha ABe napsbl. EAMHMUA Bceraa
KOHBIOMMPYEeT C ABOWKOWM, a TPOMKa BCerda C YeTBEpPKOW.
A ecTb nepexofbl, ecTb HOopMbl COPTOB, rAe Oonee-mMeHee
3TO NPOUCXOANT TaKM 00Pa3oM: eAMHILA MOXET U C TPON-
KOW, 1 C HeTBEPKOW CKOHBIOMMPOBATb, a 4BOWMKA — C TPOMKOW

91



SBosnoyns reHotmna. losnnonams

NAW YeTBEPKOW, HO B OOMbLUMHCTBE Clly4aeB KOHbOraums
NPOUCXOANT y>Ke NonapHO, a He MPOCTO MO CTAaTUCTUKeE, Kak
npuaeTcs.

Ay TaK Ha3bIBaeMbIX AUKNX NOAUMNONOHbBIX BUOOB Ta-
Kne noaunnongHble pagpl CywecTsytoT. [onnMnaonaHbIX po-
[l0B, [axe CEMENCTB, O4eHb MHOIoO B OOTaHKKe, U BOT TaM
TOYHbIA UMTONOMMYECKUIA aHanmM3 OObIMHO YXKe MOXKeT Mo-
Ka3aTb, Kakiie XPOMOCOMbI Kak1M OblfIv TOMONOMMYHbI, HY a
cervac MMeloT ye BCerfa napHyto onpeneneHHyo KOHbIo-
raumio.

YeMy Hac 3Ta «My3blka» y4uT? [pexae BCero ToMmy, 4o
COOCTBEHHO YBeIMYEHME YUCIa YKe HaTUYHbIX FeHOB flaxe,
CKaXkeMm, B YeTbipe MNn B LWECTb Pa3 HUYero ocobeHHOro He
npoussoamT. OObIYHO nonunnnouaHble GOPMbI Y PACTEHNI
0b6nafatoT ToNbko Donee KpynHOW BENNYNHOW — NO CTapOMy
FMCTONOrMYECKOMY MpaBuly KOMMYECTBEHHOrO COOTHOLLE-
HWS BENWYMHDBI §4PA U NNa3Mbl, YCTaHOBNEHHOMY eLle B XIX
Beke. Yem BosbLUe 84po, Tem DonbLue 1 KNeTka.

A Mbl Cervac 3Haem, 4To HYem BOosbLIE HNCIIO XPOMOCOM
y MOANMAOUAHOIO BMAA, TeM Borblie 1 SAPO0. 3HAUNUT, Hem
Donble YMCNIO XPOMOCOM, TeM Borblie 84po, Tem Oosblie
Knetka. A Tak Kak Yy MOYTW BCEX XKMBbIX OPraHU3MOB YNCIIO
KNETOK — BEMMYMHA, HY, KakK Obl OCTOPOXXHEE BbIPA3UTHCS..
He To4HO onpepeneHo, HO ANA AAHHOrO BMAA BapbupyeT
OKOJ10 Hekow Mofbl. Bedb ecTb Lenbivt psag BUOOB 1 pacTe-
HWW, U XXMBOTHbBIX C COBEPLUEHHO TOYHbIM YMUCIIOM KEeTOK.
EcTb BMObI KONOBPATOK, Yy KOTOPbIX YUCNO KIETOK Y UHAM-
BMIA COBEpPLUEHHO TOYHO, OO LUTYKW, onpedeneHo. Ho 3to
npegenbHble Ciyyau.

BooblLiie e Y1Cno KNeTok y MHOTOK/IETOYHbIX OpraHmn3-
MOB MOXET BapblpOBaTh, HO He 60T BeCTb B Kaknx npefenax.
f1 HaNnoOMKHalo 3Ty AOBOMIbHO M3BECTHYIO Bellb, MOTOMY HYTO
MOHATHO: eCNN NOAUMNONAMSA YBENUYMBAET BENVYMHY a4ep,
a BeNMYMHa A4ep YBENVYMBAET BEINYMHY KeTOK, a YMcIo
KNneTok Oosee-MeHee MOCTOSIHHO, TO B pe3ynbTaTe Mosn-
NAOUANN HeN3DEXHO NOMYYUTCS TUraHTU3M. MonmMnaonamio
B Cenekumm KynbTyPHbIX pacTeHM A8 3TOro M Bbi3blBalOT —
NS NoNyYeHus KpynHbix hopm. YacTo ObiBaeT BbIrOAHO Mo-
nyqeHre Gonbluen B1omMacchl.
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OTO OMNATb-TakM He BCerfa O4YeHb MPoCTo, NMOTOMY HTO
MHOrAa MOANMIOMANKN, OCODEHHO BbICOKME CTEMEHWU Momn-
NAOVAHOCTA, MPUBOASAT K Pa3fMyHbIM PU3NONOTUYECKNM
HapyLleHUAM, KOTOpble BTOPVMYHO MOTYT Bbl3BaTb yrHeTeHme
pOCTa, Tak YTO MMraHTM3M MOXET U He MOJNy4UTbCs, HO 00bIY-
HO nosny4vaetcs. Tak BOT, KpOMe TakoW BelLU, Kak TMraHTU3Mm,
cBeXuve nonmnaonapl, B CyLLHOCTM, NMOYTU HUYEM He OTn-
4aloTCA OT MCXOOHbIX OVNAOUAOB. YNCIO reHOB YBENMYN-
NOCb BABOE, BTOPOE UM BYETBEPO, @ HUYEro 0COBEHHOIO He
npousoLuno. MonnnnovaHsle paabl BUOOB B Npefenax poaa
ONATb-TakW OTINYAIOTCS APYr OT ApYra, Tak Xe Kak 1 Boobule
BMIbl B Npefenax pofa oTan4atoTcs apyr ot gpyra. M oco-
Obix hoKycoB TyT Kak byaTo Obl HeT. ClefoBaTeNIbHO, YNCIO
reHOB KakK TaKoBOe, B 0OLLEM, CKOSIb 3TO HU CTPAHHO, HUYEro
0COBEHHOro He NMPON3BOAMT B OPraHu3Mme.

Bot on1a KoHTpacTa reteponnovann. Feteponnonansamm
Mbl Ha3blBaeM Y[BOEHWe, YTPOeHMe U TaK [aliee He BCero
Habopa XPOMOCOM, a, CKaxeM, OTAeNbHbIX XPOMOCOM WN
KYyCKOB XPOMOCOM. M BOT 4TO N0OOMNbLITHO: B OONBLWIMHCTBE
Cfly4aeB reteponfionanmy netanbHbl, @ HeneTanbHble Xxapak-
TepU3yIoTCA UenbiM psaaoM KPYMHbIX MPU3HAKoB, B OCHOB-
HOM CBOAAWMMCH K TepaTtofioruv. Yem reteponnongms
NPUHLMIMANBHO OTAIMYaeTCH OT noaunnonann? MoHATHO,
HapylueHuemM GanaHca reHoB. Y, Tak ckasaTb, HACTOALLMX MO-
NNMIOUAOB BCe reHbl MO0 yABOEHbI, MO0 YyTPOEHbI, OO
y4eTBEPEHbI, @ MEXTeHHbIN DanaHC COXpPaHAETCs BCE TOT Xe.
Ay reTeponnonaoB 4acTb reHOB YABOEHa WM YyTPOeHa, a
OCTanbHas-TO — HeT. 3Ha4YMT, HapyLLIeH reHHbIn GanaHc.

C reHHbIM HanaHCoM Mbl C BaMU yKe BCTpeYanuch, ob-
cy>xas OpnaXKeCoBCKYO KONMYECTBEHHYIO TEOPUIO Onpeae-
neHua nona. Mbl BULOEU, YTO B ONpefeneHnn nona Aeno
3aBWCUT OT KONMYECTBEHHOro HanaHca — GakTopos, ToNKa-
IOLLIX OHTOFEHE3 B «MYXKCKYIO» UM B «XKEHCKYI0» CTOPOHY.
B pesynbTate 4ero BOT Takue reteporniongmm, ckaxem, XXX
nnoc AA (nnioc aBa Habopa ayTocoM) BbI3bIBalOT CBepXca-
MoK. A XX+AAA, ABa X B TpUNIONAE BbI3bIBAIOT MHTEPCEKCHI.
[eTeponnonams, TO eCTb HapyLUeHe HOPManbHOro Konmye-
CTBEHHOrO reHHoro GanaHca, MMeeT O4eHb CyLIeCTBEHHOE
3Ha4veHue.

93



SBosnoyns reHotmna. losnnonams

BepHeMcst K OCHOBHOW NMHUN paccy>XaeHns. Yincno re-
HOB Kak TakoBOe B 00LLEeM HMYero 0CobeHHOro He NPomn3Bo-
amT. C Apyromn CTOPOHbI, 1 BaM pacckasbiBas, Kak nepBoHa-
YanbHas NosHas rOMOIONS YeTbIPEX XPOMOCOM, YABOEHHOWM
napbl, MOXET CO BpeMeHeM HapyLnTbCs, U 0bpa3yioTcs ase
onpeaeneHHble napbl. A BHa4ane oHW KOHbIOrMPOBann B Jto-
Obix KOMBUHaUMsaX. YTo 13 3Toro ceayet? YTo C TedeHveM
BPEeMeHM, NMo-BUAMMOMY, B pe3ynibTaTe HaKOMMeHUs Pa3nny-
HbIX MYTaLM B 3TUX Pa3HbIX XPOMOCOMaXx, NepBoOHaYanbHO
FOMOJOrMYHbIX, HapyllaeTcs romonorus. CnenoBaTtesibHo,
NOSBNSIOTCS Y>Ke [IOBOJSIbHO MPUHLMMNANbHbIE pa3HuMLbl. DTO
O4eHb CYLIECTBEHHO M MOKAa3blBaeT HaM, 4TO Aeno obctout
He TakK MPOCTO, YTO FOMOJIOTNYHbIE TeHETUYECKIE CTPYKTYPbI
B pe3ysibTaTe MyTaLMOHHOro npoLecca B TedeHue auTenb-
HOro BPeMeHM MOryT, Tak CKa3aTb, pa3amddepeHUmpoBaTh-
cs. BbINO YeTbIpe rOMONOrMYHbIX XPOMOCOMbI, a CTano age
napbl — No Nape. 70 ABNSETCA BaXKHbIM YKa3aHNeM Ha TO, 4TO
[OJKHA CyLLIeCTBOBATh Kakas-To 3BoftoLMs reHoB. [paBaa,
nepef Tem Kak nepexoimTb K 3TUM TeMHbIM BOMPOCaM 3BO-
TIOLMIN TEHOB, HY>XXHO HEeMHOro pPa3obpaThbCsl B HEKOTOPbIX,
B LESTIOM YXe XOPOLIO M3BEeCTHbIX Belllax. Beab romonorus
XPOMOCOM MOXKET HapyLLIATLCA LebIM PAAOM XPOMOCOMHbIX
nepecTpoek, 1 BOT B KAKOM CMbIC/e. BO3MOXKHbI TpaHC/I0Ka-
UMM — ABe Pa3HbIX HEFOMOMOMUYHbBIX XPOMOCOMbI OOMEHM -
BAIOTCS yHaCTKaMM.

IHBEPCUM CYLLIECTBYIOT, O HUX Mbl y>Ke roBopuau. OHK
npexmnae BCero 3aTpyaHAIOT KOHbIOraLmio, NOTOMY HTO B UH-
BEPTUPOBAHHOM KyCKe MPW KOHbOraumm Apyr npoTye Apy-
ra OKa3bIBAlOTCS y>Ke HEerOMOJOMMYHbIE MeCTa Y HErOMOJIO-
MYHbIE TeHbl. I BOT TyT 3TOM FOMOMOTMMYHOM aTTpakumn He
NPONCXOAUT, N 3TU WHBEPTUPOBAHHbIE MeCcTa HOPMasbHO
He KoHblornpytoT. CriegoBaTenbHO, eCiii B XPOMOCOMAaX Ha-
KarnnmBatoTcs mHBepcun (a B AanbHenulem, paccMaTpuBas
MWKPO3BOSIOLMIO, Mbl C BaMU YBUOWUM, HTO UHBEPCMK, MO-
BMOAMMOMY, — OObIYHbIN MaTepuan reTeporeHHOCT! CBO-
0OOHO XMBYLLMX NOMNYALMIA), TO 3TO HEM3DEXHO BeaeT K
HapPYLUIEHUIO TOMOMOMUM UCXOAHO TOMOJSIOMMYHBIX XPOMO-
COM, HapYLUEHWMIO HOPMaJbHOW KOHbBIOraLMm B Meno3se. 3T0
OYeHb CyLLIEeCTBEHHAs Bellb. 3aTeM Hefb3s 3abbiBaTb, YTO
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XPOMOCOMHble abeppaunn, pasnudHble XPOMOCOMHbIE Mne-
PeCTpoOnKN MOTFYT M3MEHSATb U YUCIO XPOMOCOM. CNOXHble
TpaHCNoKaLUMm MOTyT YBENUYUTb YUCNO LIEHTPOMEP, U Nony-
4aeTcs bonbluee NN MeHbLLEE YO XPOMOCOM.

Takunm obpasom, B 30-e rogpl cHavana KoxXeBHUKOBBIM,
a 3ateM yOuHNHBLIM ObINO NOMyYeHO Clefyiollee: SKCnepu-
MeHTanbHO, MOoAOOPOM COOTBETCTBYIOLMX XPOMOCOMHbIX
abeppauunn n3 4-xpomocomHown Drosophila melanogaster,
Obina nonyveHa 3-XpoOMOCOMHas U 5-XPOMOCOMHas, KOTO-
pble, eCcTeCTBEHHO, yXXe He CKpeLiMBannCb C MCXOOHOW, TO
eCTb 3KCNepUMEHTANIbHO M3 OAHOro BWAA ObINO MofyYeHo
[Ba HOBbIX.

Bech TpIoK 3aKnto4Hasncs B TOM, YTOObI yMCTBEHHbIM 0TOO-
POM KynbTyp CENaTh 3TO Kak MOXHO CKopee. 3-XPOMOCOMHas
Oblna nonyveHa, Mo-mMoemMy, 3a MATb MOKONEeHWM, a
5-XpOMOCOMHas — 3a BOCEMb MOKOMEHWUN. 3HAYUT, OYeHb
ObicTpo. Y apo3odunbl, CnefoBaTeNlbHO, 5-XPOMOCOMHaS
Oblna nonyyeHa 3a nonroga. HoebiI BUA! K 3TMM pa3nnyHbimM
XPOMOCOMHbIM abeppauusM Mbl elie BEpHEMCS.

CrnefoBaTesfibHO, CemYac BCAKME YMHble AAAEHbKN — CU-
cTemMaTnKm, Moponoru, LMTonoru, nonesble O1onoru, 300-
noru, 6OTaHNKN — HUYEM He MOTyT Hac yaMBUTb B CMblC/e
41Cra XPOMOCOM, MOTOMY HTO Mbl 3HaEM MexaHu3M Mobbix
TUMNOB V3MEHEHWUI YMCIa XPOMOCOM B Mpefienax KoHeYHbIX
BEPOATHOCTEMN.

Mbl 3HaeM, 4YTO 3KCNepPUMEHTaNIbHO MPOaHanM3npPoBa-
Hbl 1 BMOJIHE [0 KOHLA NOHATHI Pa3fnyHble MEXaHU3MbI L~
TOreHeTUYeCKMX U3MEHEHNI YCTIa XPOMOCOM, Tak YTO TyT
XMBas NMPUPOAaA, Tak ckasaTb, HE MMEET NS HAC HUKAKMX
TalH. H1kKakuMu Yyncnamu, OAMHaKOBbIMU UM Pa3HbIMU, Y
OnV3KMX BUAOB NPUPOAAa YAMBUTL HAC He B COCTOSIHUM. Mbl
MoeM cebe npeacTaBuTb, C MOMOLLIO KakMX MEXaHN3MOB
BO3HMKaNM Takne-To M3MEHEHUS YMCeN XPOMOCOM Y BUAOB
B Mpefenax pofa Unn y pofos B Npefenax ceMencTsa, 1 Tak
nanee. A ey BUAbl AOCTAaTO4HO XOPOLUO LIUTOreHeTUYeCkM
NpoaHanmM3nMpoBaHbl XoTs Obl B NepBOM NPUOMXKeHUM, TO
4aCTO MOXEeM [axe KOHKPETHO yKa3aTb 3TY MeXaHMU3MbI.

C Lpyrov CTOPOHbI, yTpaTa Co BpEMEHEM CBOEW NOSTHOM
FOMOMNOrMYHOCTI NePBOHAYaNbHO FOMOMOTUYHbBIX XPOMOCOM
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MoKasblBaeT HaM, 4TO MPONCXOAUT KaKoe-TO U3MEHeHNe re-
HOB. MOTOMY 4TO OObIYHblE MYTAaTUBHO BO3HMKLUME annenm
FOMOMNOrMM He HapyLatoT. DTO MHTePECHas 1 B TO XXe BpeMs
KpaviHe Tpy4Has Npobnema 3BOSIOLMM FeHOB.

Y70 Xe C Te4eHneM BpeMeH M B NpoLiecce 3B0MoLMM MO-
KeT MPOUCXOANTL C reHaMK? YUCII0 FreHOB MOXKET MEHATLCS, U
He TOMbKO C MOMOLLbIO NOAMMNOUANM U FeTEPONIOVANM, HO U
C MOMOLLbIO AYNNMKALMIA, MHOTAa O4eHb ManeHbKmnx. B cyLu-
HOCTW, MyTaumsa bar — 3To Toxe gynnukaums. Onpefenex-
HbI NIOKYC XPOMOCOMbI B pe3yfnbTaTe unequal crossingover
(HepaBHOro KpoccoBepa) yaBouncs. 1o 1 dbino bar. V1 mo-
XeT ellle pa3 yABOWUTLCS, Torda nofydaeTca superbar, mnu
dublebar. CnegoBaTensHo, cnydan ¢ bar Ham nokasbiBaeT,
4TO MOXET NPOUCXOAUTb YABOEHWNE OTAESIbHbIX FEeHOB.

Ho BCMOMHMTE O TOM, YTO MOANMAOUOUM HNYEro OCO-
OeHHOro He MPOV3BOAST, @ FeTePONIONAMN MOTYT MPON3BO-
ONTb neTanbHble 3PdeKkTbl U BCAKME Mopdodr3mnonormye-
CKVe CBMHCTBa «bnarogaps» HapyLleHuio reHHoro banaxca,
MO3TOMY W yOBOEHMEe OJHOro reHa Moxet Mopdhodun3noso-
MMYeCKM CKa3aTbCs, MOXET ObITb, MHOW Pa3 He MeHbLLE, YeM
«y4eTBEpEHVE» BCEX FEHOB.

Y po30odunbl Kak y ABYKPbIIOrO MMEIOTCA MMraHTCKme
XPOMOCOMbI CJIIOHHbIX >Kefle3, @ Ha MMraHTCKUX XPOMOCO-
Max CJIOHHbIX XXene3 MOXHO O4eHb TOYHO YCTaHaBNMBaTb
FOMOMNOrMYHOCTb MV HEFOMOJTIOMMYHOCTb PasHbIX Y4aCTKOB
XPOMOCOM. [10CTaTO4HO HEOOMBLLOW NHBEPCUN, U B LAHHOM
MecTe 3Ta rMraHTckas xpomocomMa byaet fasaThb Lienb 13-3a
OTCYTCTBMSA TaM KOHBlOraLum.

M BOT TakmMm cCnocobom, TO ecCTb TLATeNbHbIM
MOP@ONOro-UUTONOMMHYECKMM aHaIM30M TUFaHTCKMX XpPOo-
MOCOM Y pa3Hblx BMAOB,— a K CHaCTbiO MEIOTCS BUAbI BPO-
e Apo30dunbl, KOTOpble He AaloT MNOLOBUTOrO NOTOMCTBA,
HO AaloT Fprim, — MOryT nony4aTbCs rMOpPUALI, HO OHKM Dec-
MAOAHbI; Yy TAKOro rnbpuraa MOXHO COBEPLUEHHO TOYHO yCTa-
HOBWTb FOMOMNOMMYHOCTb WAV HErOMOSIOTMYHOCTb, TO eCTb
KOHbIOrMPOBAHHOCTb UM HEKOHbIOTMPOBAHHOCTL  JIODbIX
Yy4aCTKOB reHoMa.

STO AEeMOHCTPUpPYeT o4eHb NobonbITHYIO Bellb. Cei-
4aC TUFAHTCKME XPOMOCOMbI HEMoX0 U3y4eHbl elle y
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HECKONbKMX TPYNN ABYKPbIMbIX, HanpuMep y KOMapoB K3
pona Chironomus — MOTbINb MNO-PYCCKM, 3TO KPACHBIA MO-
Tbiflb, KOTOPLIM KOPMSAT akBapUyMHbIX pblO 1 Ha KOTOPbIV
31MOV MOXHO epLUel TIOBUTb, 3TO NINYMHKM KOMapOB M3 ce-
mMenctBa Chironomidae, obbl4HO poma Chironomus. Tak BOT,
B poae Chironomus reHeT4yeckn BULbI HUKAK He U3yYeHbl,
MOTOMY YTO Pa3BOAMTb UX CKY4HO U CJIOXKHO, HO MPOCTO U3
NPUPOLHBIX MOMYNALUMIA NPOAHANIN3MPOBAH OFPOMHbIN Ma-
Tepuan 3TUX MraHTCKMX XPOMOCOM M Ha HeM MokasaHa pac-
NPOCTPAaHEHHOCTb, B 4aCTHOCTU MeNKMX MHBEPCUI B reTepo-
3UrOTHOM COCTOSIHUW.

Bo3MOXHO, 4TO MOMMMO bar UMeloTca 1 apyrue Takue
Lynnvikaumm oTAenbHbIX FeHoB. B YacTHOCTM, B nocnegHee
LecsATneTne y TOM e Apo30dubl U3ydeH Lenbii pag nio-
OOMbITHLIX Cry4aeB: PAAbILKOM B Kakon-HMOyAb XPOMOCO-
Me HaxoAsTCs [iBa reHa, o4eHb CXOLHbIX MO CBOEW MyTaLmu.
/I oveHb BEpPOSTHA rMnoTesa, 4TO 3TO CTapble ManeHbKue Oy-
nnvKaLmm, KoTopble yxe cevac pasfensiorcs KpOCCUHroBe-
poM 1 BooDLLEe BefyT cebsi B MyTaLMOHHOM MpoLecce CoBep-
LIEHHO OZMHAKOBO, HO MPOU30LLIIN B pe3yfbTaTe AynivKaLmm
onpefeneHHOro ManeHbKoro y4acTka XpoOMOCOMBI.

CnepoBaTenbHO, YMCIO reHOB MOXET YBEIMYMBATLCA U
TakuUM MnyTeM — AWUCNPONOPLIMOHaNbHO, HecbanaHCcMpoBaH-
HO. OTaenbHble reHbl B hopMe ManeHbKX Ayniankaumm, no-
BMAMMOMY, NPUCYTCTBYIOT B YABOEHHOM, @ MOXeT OblTb, 1 B
YTPOEHHOM KOMMYeCTBe, BEPOSITHO, Y BCEX BULLOB XMBbIX Op-
raHu3MoB. Bo Bcex criyyasx, rae 310 No TeXHUYECKMM Nprym-
HaM y[aeTcs U3y4nTb, TaM 3TO M HaxodsaT. CnefoBaTenbHo,
HET OCHOBAHWM AyMaTb, HTO B MHbIX Clly4asXx y Apyrvx BUAOB
3TOro HeT.

Celnyac [OBOSILHO MOLHOW, HO KpanHe cnabo npopa-
DoTaHHOW TeMOW B reHeTuKe ABRsSETCS npobnemMa Tak Ha-
3blBaeMbIX CyrnepreHoB — supergens, unu onokos — bloks,
1 CBOOMTCSA OHa K credytolemy. Poamnock 370 feno, Kak u
MOYTW BCE B reHeTUKe, W3 Apo30dus, B YaCTHOCTM U3 ApO-
30DUIbHOV MNONYNALMOHHOW reHeTUKI. bbino HanaeHo, 4YTo
B OMKMX NONYASUMAX 4PO30dUN HacTo BCTPEYaloTCs MHBEP-
CWK, 0CODEHHO MefKKMe, KOTopble ABASIOTCA BUOAOBO CneLm-
PUYHBIMN.
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B HekoTOpbIX CyYasx BUAbI Ap030duIibl MOXHO CKpe-
CTUTb, NONY4YUTb BeCnNOAHbIN Fprim, U B €r0 MMraHTCKUX Xpo-
MOCOMaXx CJIIOHHbIX Xefne3 yBUAETb FOMOJSIOrMYHbIe 1 HEero-
MOJIOrMYHble MecTa. [lyTeM [eTanbHOro LMUTONOrM4eckoro
aHanu3a 3TUX HEroMOMOMMYHbIX MEeCT MOXHO YCTaHOBUT,
ABNAETCA X 3TO TPAHCIOKALMEN UM MaNEHbKOW MHBEPCUEN
1 Tak ganee. Tak BOT U ONKM3KMe BUObI, OKA3bIBAETCSA, OTHO-
CUTENBHO YaCTO COAEPXAT MHBEPCUM MO OTHOLLIEHMIO APYT K
apyry. Hy, nHBepcus — 310 n3MeHeH1e nopsaka HaobopoT.
Tak, ecnny BUAa A oaMH NOPSAOK PacnoNoXEHUS reHoB, a Y
BMOA B TOT e Nopsnok, Tofibko HA0BOPOT, MOXHO rOBOPUTH
Tak — APYr N0 OTHOLUEHUIO K ApYry. YTO e NpuHATb 3a Uc-
XO[HOE? DTOro Mbl MOKa He 3HAeM, HO B OTAENbHbIX C/Ty4asnx
Ha MOBTOPHbIX NHBEPCKAX MOXEM COBEPLUEHHO TOYHO YyCTa-
HOBUTb uUoreHuio 6IM3KMX NOABMAOBBLIX HDOPM U BAN3KNX
BUOOB.

Ho ecnm npocTo cpaBHWMBATb OAHO PACMONIOXEHMe C
OPYrVM, MOXHO TONbKO CKa3aTb 00 MHBEPCUW MO OTHOLLe-
HUIO ApYr K Apyry. Tak BOT, OiM3KmMe BUIbl MOTYT OTIMYATbCS
TaKUMW ManeHbKUMN MHBEPCUSMU. W BOT 4TO 3aMedaTenbHO.
BbISCHMNOCH— 1 3TO O4EeHb MHTEPECHO,— YTO, MO-BUAVMOMY,
WNHBEPCUI, 0COOEHHO MENKMX, B MPUPOAHbLIX NOMYNALMAX 1
B pa3nuumsax mexay 6nmskMMm BMAaMmM MHOIo DofibLLE, Hem
cnenosano 6bl. YTo 370 3HaYMT?

Celryvac y XOpOLLIO U3YHEHHbIX BUOOB Mbl [IOBOJIbHO MHO-
ro 3HaeM O CMOHTAHHOM MYTaLMOHHOM MPOLecce, B YaCTHO-
CTV O KOJIMYECTBEHHbIX COOTHOLLEHNSAX MEXAY Pa3HbIMU TU-
namuy MyTaumi, reHHbIX MyTaLW, XPOMOCOMHbBIX MyTaLWN,
Pa3HbIX MHBEPCUI, TPAHCNOKALWIA, Aeneunm, ynamKaumnm.

Mbl 3HaeM, 4TO B CMOHTAHHOM Mpouecce y Ap030hunma
XPOMOCOMHbIE MYTalMM BO3HMKAKOT OTHOCUTENIbHO PEAKO.
Bo Bcsikom crniydae, onpefeneHHas rpynna MHBEpPCUA, cka-
XeM, CpefiHue 1 Menkie, BO3HMKAIOT 6eCKOHEYHO pexe ToY-
KOBbIX MyTaUM. A B DONbLUMHCTBE MPUPOAHbIX MOMYNALMM
WHBEPCUM O4YeHb MHOro. YacTtoTa WMHBEPCUM BMOSHe CpaB-
HMMa C 00LLer YacTOTOW BCTPEYAIOLLIMXCS B FeTePO3NrOTHOM
COCTOSIHUM TOYKOBBIX U FeHHbIX MyTaumin. CnefoBaTensHo,
113 3TOrO BbITEKAET, YTO 3BOSOLLMOHHO OHW NPeanoYmTAIOTCS,
HaxoAsATCs B MPeAnoYTUTENbHOM Fpynne.
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Jlloon ctanu gymatb, noveMy Tak MPOUCXOAMUT. bbina
BbIABWHYTa Cedytollas runoTesa. B ee paspaboTke npuHM-
Masnn y4acTue HecKomnbKo KOJITOKBUYMOB, Tak YTO TPyAHO
CKa3aTb, KTO KOHKPeTHO ee npuayman. Ha a1y Temy B 30-e
rofbl PasMbILLNAna 1 Hala rpynna ¢ OModurmn4ecknm Kos-
NOKBMYMOM, 1 0fHa U3 rpynn B AMepuike, a Nocse BOMHbI U
rpynna Panta — Manepa — [JobpxaHckoro. bbino BbISBNEHO,
4TO y PSAa BMAOB Apo30du Yalle, YeM 3TOro MOXHO ObIno
Obl OXnpOate, B HOPMasbHOM reHOMe BCTPEeYaloTCs Cocef-
cTBylOWMe AynnmMkaumm. Takme cinyyam, KOoraa, ckaxem, Me-
CTO OynnUMPOBaHO Bpoae Kak B bar, TONbko He OAMH reH,
a HEeCKOmNMbKO COCedHMX FeHOB B MaNeHbKoW OynimvKauuu.
3HauUT, MHBEPCUM AyNavKauMM HabnoaaloTcs He3aKoHHO
4acTo. B yem xe geno?

MpULLAN K TaKOW TOYKE 3PeHUs, YTO HacTo B 3BOSIOLM-
OHHOM MpoLecce 13, Tak ckazaTb, COOOPAXEHNN OHTOreHe-
TNUYeCKOro Pa3BUTUS UHAMBUOOB BWAY ObIBAeT «BbIFOAHO»
CTabunn3MpoBaTb Kakylo-TO FPynny KOHBLIOMMPYIOLWMX re-
HOB — 4TOObI OHa He pa3bmBanacb KPOCCMHIOBEPOM U He
noanexana Obl MeHAENeBCKOMY paclierieHuio.

Mopobpanack Hekas rpynna reHoB, KoomnepupyloLlas
B OHTOreHese, ee BbIrOAHO CTabWNM3MpPOBaTb. A cTabunu-
31POBAaTh €e MOXHO ABYMS NyTAMW: AynnuKaumMen Unm re-
TEPO3UrOTHOW WHBepcren. TO ecCTb, CNefoBaTenbHO, 3Ta
nopgobpaHHas KoonepupytoLas rpyrnna reHoB He byaeT pas-
OunBaTbCA KpoccUHroBepoM. ObpasytoTcs 6ok, UMK, Kak Ux
Ha3bIBaOT aHIMMYaHe, supergens — CBepXreHbl, — rpynnsbl,
Tak CkasaTb, Koonepupylowmx reHos. CnefoBaTenbHO, Mbl
yCTaHOBWUY [1IBa HamMeka. [epBbi — HaMeK Ha BO3MOXHOCTb
BHYTPUreHHOW 3BOSIIOLUMOHHOM AnddepeHUpoBKU. [eH,
ObIBLUNN OLHNM YECTHLIM FEHOM, HAa4YMHAET NPeBPaLLATHCS B
[Ba 1Y B TPU reHa, To ecTb AnddepeHLMpoBaThCs BHYTPU.
BTopown Hamek — BOT 3Tu supergens, unu bloks, korga B no-
nynguMax NepBOHaYanbHO, NO-BUAVMMOMY, FeTepO3UrOTHbI-
MU MHBEPCUSAMU CTaOUNN3UPYIOTCH B COCTOSIHUM Hepaspy-
LeHMs 0bpa3oBaBLUMeCs KOMOWHALIMIN COCeAHMX FEHOB.
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Pa3zBuTHE 3BOJIOHUOHHOU TEOPHH.
Mukpo3BoJIouus

MpucTynuM K pacCMOTPEHWIO MMKPO3BOMouMK. [ns
3TOro 9 OO0MKEeH, Kak BCerga, K CoXaneHuilo, caenatb He-
Oonblioe BBefdeHMe Mo MpUYMHE HeYeTKOCTWU BallMX 3BO-
TIOLMOHHBIX NPeacTaBneHnn. Bbl 3HaeTe, 06 3TOM A yxe
BCKOJIb3b FOBOPWIT HECKOJBKO pa3, YTo, COOCTBEHHO, 3BOJIO-
LMOHHas Teopus Obina cozfaHa [lapB1UHOM Kak eCcTeCTBEHHO-
ncropuyeckas Teopus, 4To 0o [JapBuHa, a oT4acTn 1 nocne
Hero BbICKa3blBaNMCb pa3nnyHble HaTyphnnocodckme KoH-
Lenuumn No NoBoay 3BOMIOLMOHHON naeun. [lapBuH xe cdop-
MYNMPOBan eCTECTBEHHO-UCTOPUHECKYIO TEOPUIO SBOSTIOLNN,
BCKPbIB MOHATHE, 3TO Aaxe, CODCTBEHHO, He NoHATHe, a 00-
Lee HabntogeHMe 0 TOM, YTO, BO-MEPBbIX, B XNBOW Npupoae
BClofy, BCerga, y BCex BMOOB MMEETCA Nepenpou3BOACTBO
NMOTOMKOB. BO-BTOPbIX, MMEETCS M3MEHUYNBOCTb, U U3 3TOrO
cnefyeT To, YTO MPUHATO Ha3biBaTb 6OPLOOW 3a CylLLEeCTBOBA-
HWe, UNU KOHKYPEHLMEN 33 AOCTUXEHWE penpoaykKTUBHOIO
Bo3pacTa. M3 3Tnx npegnocbinok [1apBvH BbIBEN NPUHLMN
OopbObI 3a CyLIECTBOBaHWE, KOTOPbIA ABASETCS OOHUM 13
04YeHb HEMHOIMX DLOMOMMHYECKUX MPUHLMMOB B MUPE.

Mocne [apsuHa (ocHOBHas ero pabota nosiBMNach B
1859 rofly) 3BOMIOLUMOHHbBIE UOEW U 3BOMIOLMOHHAA TeopUs
04eHb ObICTPO NMPOHKMKIM BO BCE pa3faesibl Bronorim: ot cu-
cTeMaTvku 1 3ooreorpadum 4o Mopdonornm 1 Gusnoso-
. O4YeHb ObICTPO HAKOMUICA OrPOMHbBIA OMUCATENbHbIN
MaTepuan, KacaloWnncs 3BOIIOLMOHHBIX (heHOMEeHOB — 00-
LMX ABNIEHWI 3BONIOLMN.

dakTnyeckn MaTepman anas 3Toro noctaefasna u no-
CTaBfSeT B OCHOBHOM NaneoHTonorns. O4eHb CyLLLeCTBEHHbIN
BCMOMOraTeNbHbI MaTepran aAns NoCTpoeHns hunoreHeTn-
4eCcKoW CUCTeMbI V1 ONMUCAHUS OCHOBHbIX 3BOJIIOLIMOHHbIX SIB-
JIeHWN NMOCTaBNAET, MOMMMO MaNeoHTONOorMK, cernyac gaxe B
DosblIeM KONMYeCTBe 1 Donee TOYHOW opmMe, CPaBHUTESb-
Has ur3nonorms, cpaBHUTENIbHas Mopdonoris 1 smopuo-
0rmns, a TakxKe, KOHEYHO, CKCTeMaTrka 1 3o00reorpadus.
Tak BOT, BO BCeX 3TMX 06MacTaX Ha4ancs MHTEHCMBHbIN cObop
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MaTepuana 1 ero TPakToBKa C AaPBUHUCTNYECKNX MO3ULLN.
D70 MO3BONMMIO K KOHLY XIX Beka, BO-MepBblX, BCKPbITb
OCHOBHbl€e 3BOOLIMOHHbIE (DEeHOMEHbI 1 3BOSIOLMOHHbIE B-
NEHUSA 1, BO-BTOPbIX, MOCTPOUTb OCHOBbI (MNOreHeTUYeCKOn
CNCTEMbI XMBOTHBIX 1 pacTeHMI. To eCTb, MOMPOCTY roBOpPS,
NOCTPOUTb OCHOBY POAOC/OBHbIX APEB 3TUX CaMblX XMBOT-
HbIX 1 pacTeHMI, KOTOPbIe YKa3blBalOT COOTBETCTBYIOLLME re-
HeTMYeCKme CBS3W, TO eCTb CBA3M MO NMPOUCXOXAEHMIO Mexay
OTAENBHBIMU FPYNNAMU XXMBOTHbIX M PACTEHUN.

K Havany XX Beka Takoro pofa aHanmn3 orpoMHoro 6umo-
Norn4yeckoromMaTtepranac3BoIloLNOHHO-AaPBUHUCTUHECKNX
no3unumi Obif1, BO BCAKOM CJlydae Ha onpedenieHHOM dTare,
Donee-mMeHee 3aKoH4YeH. B ToM cMmbicsie, 4To ObiNn nocTpoe-
Hbl OOLLMe NpaBaoNoA0OHbIE (PUNOreHeTMYECKME CXeMbI ANS
>KVBOTHbIX M PacTeHWU, BbISCHEHbI OCHOBHbIE reHeTn4eckme
CBSA3M MeXY Pa3HbIMY FPYNNamMm XXMBOTHbIX M PacTEHUM U B
LeTansax onmcaHbl OCHOBHbIE 3BOJTIOLMOHHbIE ABMEHUS.

Becb 3TOT mepuviof pa3BUTUS 3BOJIOLMOHHOW TEOPUN
MOXHO, YCNOBHO KOHEYHO, Ha3BaTb y4eHMEeM O Makpo3BO-
nouMn. 3TO0 MakpO3BOMIOLMOHHOE HanpaBneHue xapakTe-
pU3yeTca TeM, YTO M3yYaeT 3BOJIIOLNOHHbIE ABIEHNS, NpoTe-
KatoLwpe Ha 6oMbLINX MPOCTPAHCTBAX M 3a OonblUMe 0Tpe3KM
BPEMEHW, 1 B OCHOBHOM KacaeTcs (PUIIoreHeTn4eCckmx OTHO-
WweHun mexay bonee-MeHee KpymnHbIMU CUCTEMATUHECKMMN
KaTeropmamMu: TMNamu, Knaccamm, oTpsgaMm, ceMencrtamu,
HMCXoAs [0 BMAOB. Tak Kak Makpo3BOJoLMS CBA3aHa C 6onb-
WMM MacwTabamm BpemMeHu, MPOCTPaHCTBa U C 60ONbLLIMMM
CNCTEMATMHECKMMU KAaTErOpUAMMK, TO €CTECTBEHHO, YTO OHa
paboTaeT B OCHOBHOM YMCTO OMMCATENbHO-CPAaBHUTENbHBIMMN
MeTodaMmu (MeToJaMu onmcaTenbHOW OUONOTN PasHbIX
pa3fenoB C NPUMeHeHMeM CPaBHUTEIbHOTO MeToaa, KOTO-
pbIi, Kak BaM W3BECTHO, pa3paboTaH A0 COBEpLUEHCTBA B
0b6nacT cpaBHUTENIbHOM MOPGONIOrnN).

B koHue XIX Beka 1 Ha rpaHmue XIX 1 XX BekoB Npom3o-
Wwna nobonbITHAA C NUCTOPUKO-KYSIbTYPHOM TOYKWU 3PEHUs
LUTYKa — BO3POXAEHME HEMELKOW HaTypdunocodum Ha4ana
XIX'Beka 1 B CBA3M CITUM BO3POXIEHME HATYPDUNOCOPCKNX,
B OCHOBHOM TENEO0NIOrnyeckmnx, 3BOMIIOLMOHHBIX Maen. 3To
He ObINIV, B CYLLIHOCTW, TEOPUU B €CTECTBEHHO-UCTOPUYECKOM
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CMbICJle 3TOr0 CII0Ba, 3T0 ObINO HaTypPMNOCODCKMM OPOPM-
NeHMeM, O4eHb Pa3NUYHbIX, Ha MEePBbIN B3rNAL, HO B KOHLE
KOHLIOB YMMPaBLUMXCA BCErfa B MAANUCTMHECKYIO HaTyp-
unocoduio Hadana XIX Beka Teneosorm4eckmx 3BOMOLN-
OHHbIX MpeAcTaBneHu. Pa3nnyHble GOpMbl NamMapKkmama,
Heonamapku3ma, MexaHonamapkusma, ncmxonamMapkusma,
3aTeM y4yeHMe O MHeme*, OPTOKMHE3 U pa3nnyHble Nofob-
Hble HanpaBeHVA B 3BOSIIOLMOHHOM YHEHNN.

Hapo ckas3aTb, 4TO B OCHOBe BCeX 3TUX WAen nexa-
710 OfHO OYeHb CyLeCTBEHHOe OBCTONTENbCTBO, OfHA Me-
Toponornyeckas owurbka, 3akfio4aBLUascs B TOM, YTO Ha
onmncaHnm obLLMX BUONOTMYECKUX SIBIEHWI, B OTANYME OT
0apBUHU3Ma, 3Ha4YUTENIbHO MeHee TOYHOM, aBTOpaMu fena-
JINCb YMO3aKMOYeHUs O NeXallmx B OCHOBE 3BOOLMOHHO-
ro npouecca MexaHm3Max. XoTs 13 Takoro NoBepxXHOCTHOro
OnMncaHus psaa BOMIOLUMOHHBIX SBIEHMI NofoOHOro poaa
YTBEPXKAEHWNI AenaTb ObINo HeMb3s.

C Apyrou CTOpOHbI, B OCHOBE 3TOrO J1eXasio TOXe 04eHb
NOBOMbITHOE C TOYKM 3PEeHUst UCTOPUM HayKK sIBNeHWe, O
KOTOPOM A TakXe YNOMWHan, Koraa msnaran Bam UCTOpuio
Pa3BUTUA MeToAa CKpeLLMBaHWA. 5l BamM Toraa roBopus, 4To
BCA 3Ta NMHKA oT KenbpenTepa 40 MeHaens BKIOYUTENBHO
npowna He3aMe4YeHHOW. SBOMIOLUMOHWUCTEI BTOPOW MOSO-
BMHbI 1 KOHLA XIX Beka No KakMM-TO CTPaHHbIM MPUYMHAM
He 0bpaTUNIM BHUMaHWS Ha TO, YTO AN PacCy>XAeHur ob
3BOJIIOLUMOHHBIX MeXaHW3Max KapAuHanbHevllee 1 Cyllle-
CTBEHHeWLLlee 3HaYeHne VMeeT M3yYeHue N3MEeHYUBOCTU U
HacneACTBEHHOCTM NPU3HAKOB. [OTOMY YTO, ACHOE [ieno, sB-
NEHNS U3MEHYMBOCTU 1 HaCNeaCTBEHHOCTW 1eXXaT B OCHOBE
Noboro npouecca U3MeHeHUs X1Bbix HopM. A TakoBOE fB-
nsieTcs oba3aTeNbHOW NPeAnoChIIKOM 3BOMIOLMN.

B pesynbrate Nnb B caMOM KoHUe XIX 1 Havane XX
BEeKa MOABMIIOCH M3PAOHOE KOMMYECTBO 3KCMEpPrMEHTOB,
O4YeHb MPUMUTMBHBIX OMbITOB MO BO3LAEUCTBMIO Ha XU-
Bble OpPraHM3Mbl BCAKOW BCAYMHbI 1 MOMbITOK NMPOCNeAnTb
338 COOTBETCTBYIOWMMM  M3MEHEHUAMU  HaCNeACTBEHHbIX
NpV3HakoB. HO M3-3a Lenoro psga MeTOLONOrM4ecknx U

* YyeHurie 00 opraHn4eckor OCHOBE MaMsATH.
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MeTOLAMYECKMX OLUMOOK BCE 3TW IKCMEPUMEHTbI He Aanu pe-
LUNTENBHO HUYero.

Tak BOT, 1 TO U Opyroe 13 3TUX OBYX SBMAEHWUA — BO3-
pOXAeHWe UAeaNIUCTUHECKNX HaTYPMOUIIOCOPCKNX 3BOIOLN-
OHHbIX CXEM W CTPaHHOe NpeHebpexeHme OCHOBHBIM PYCIIOM
3BOJIOLMOHHON OMONOMMK, 3KCNePUMEHTasbHBIM aHanM3oM
ABNEHNN HaCNeACTBEHHOCTU Y U3MEHYMBOCTU — HECOMHEHHO
MOKa3bIBaNio CBOEro pofa Kp13nc Makpo3BOSMOLLMM, KOTOPbIN
MOXHO onpefnennTb creaytolmmM obpasoM. LapBUHOBCKMM
NPWHLMN eCTeCTBEHHOIO 0TOOPa — Kak OCHOBHOW 0 CMX NMOp
M Ha BEKM BEeYHble OCTaOLWWMINCA B CUne 0DLLebronormyeckimin
NPUHLMMN B OTHOLLIEHUWU OOBSCHEHNS OCHOBHbIX 3BOMIOLIMOH-
HbIX (heHOMEHOB — [0 WM3BECTHOW CTeneHn Obin McyepnaH.
OOuas KapTvHa 3BoIOLMKM Oblna AcHa, a AN U3yveHus ae-
TaNbHOMO MeXaHM3Ma NPOTEKAHNS 3BOMOLLMOHHbIX MPOLLECCOB
He ObIIO HUKAKMX MPeanockInoK, He ObiNo 3HaHWS FeHeTUKU.
3HaHWs TOro, YTo NpeAcTaBnseT cobor N3MEHYNBOCTb U Ha-
CNefCTBEHHOCTb.

OTO NOBesO K TOMY, YTO Ha4aBLUas pa3BMBATbCA B KOHLE
XIX Beka aKcnepuMeHTanbHas BUonorms pasHbix TUMOB, IKC-
nepuvMeHTanbHasa MU3MONOrus PasHbIX HaNPaBIeHUN, SKCne-
PUMeHTaNbHas 3007107 1S, KCNeprmMeHTanbHas aMopronorvs,
3KCNepVIMEHTaslbHas OHTOreHeTMKa PacTeHU KaK-TO OTOLLN
B CBOMX MHTEpecax OT 3BOJMIOLMOHHOMO yyeHus. MNony4mncs
Heknn pa3pbiB. COBpPEMEHHbIe Af1 TOrO BPeMeHW 3KCnepu-
MeHTasnbHble OMONorM He WHTEePecoBanMCh 3BOMOUMEN, a
3BOJIOLUMOHUCTBI W Aalblie Bapuincb B CBOEM COKY U, Ury-
panbHO BblpaXkascb, 3aHNMaNNCb U3y4eHNneM COpPOK MepBOV
HOXKM COPOKOHOXKM, TO €CTb AeTansiMun NPUIoXeHWs obLe-
OAPBUHUCTCKMX MPUHLMMOB 3BOIOLMOHHOW TPaKTOBKM. Hy
MOXHO ObIf10, MOHMMAETE 1M, MOKOBbLIPATHCS eLLe HEMHOXKO,
BbIACHUTb KOe-Kakue AeTanu, TPakToBaTb HEMHOXKO MHaye,
4eM 3TO TPAKTOBAS KaKoW-To KOJIera, Ho 370 Nepectasno ObiTh
OCHOBHbIM pPyCIoM BrONorMyeckix nccnefoBaHun. 3To pyc-
110 Nepeko4eBano B 00NacTb 3KCNepyMeHTanbHoW bronorum.

Ho Tyt ¢ 1901 roga Havana OypHO pPa3BMBATLCH reHe-
TWKa, KaK Mbl C BaMW y>Xe paccMOTpenu, 1 npovsolina Ta-
Kas Bellb: reHeTUKWM ObINv Tak 3aHATbl aHaNM30M SBMEHUN
MeHIEeNM3Ma, a 3aTeM MOCTPOEHNEM XPOMOCOMHOW Teopuu
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HaCcNeACTBEHHOCTW, YTO TOXE aKTUBHO He 3aHMManNnCb 3BONIO-
LMOHHOM NpobnemMaTKon. DBOMIOLUMOHNCTbI XXe NPOoCMOoTpe-
NN N 3KCNEePUMEHTaNbHYIO FEHETUKY — 3TO 0CODEHHO CTpaHHOe
fIBNeHue B MCTOpUM Haykn. COOCTBEHHO, TO, YTO UM KPOBHO
ObIN0 HEOOXOANMO 419 TOr0, HTOObI MPOAOKATL Pa3yMHO pa-
©oTaTb B 001aCTV 3BOMIOLMOHHOM TEOPUM, OHU NPOTNFAENN.
HaobopoT, Mo N3BECTHOM KOHCEPBATUBHOCTU M MACCUBHOCTH
BCsIKMe npodeccopa OOTaHNKM 1 300510 OTKPELLMBANUCS,
OTMAaxXMBaNNCb, FOBOPWUIIN: HY, 3TO TaM Kakom-TO Y LIBETOYKOB
LBET N1enecTkoB MM Kakme-To Tam NlabopaTopHble npur3Ha-
KW Y KaKMX-TO Ap030dnSl, 3TO BCE HAM HEUHTEPECHO, 3TO He
MMeeT, MOJ1, OTHOLLIEHWS K BOMIOLIMOHHOW NpobnemaTtike —
NPOCMOTPEB, MPSIMO HafO CKa3aTb, MO TUMWYHOW ANd Mac-
Cbl B1ONOroB METOA0IOMMYECKON ManorpPaMoTHOCTA, TO 00-
CTOATENbLCTBO, YTO, B CYLLHOCTW, N3y4YeHMe reHeTnkM, TO eCTb
y4eHust 00 M3MEHYMBOCTI U HACeACTBEHHOCTY MPU3HAKOB U
CBOWICTB XXMBbIX OPraHW3MOB, ABMAETCA COBEPLUEHHO 0bsi3a-
TelbHOW OCHOBOW AN1S1 MOHNUMaHUS NPOTEKAHNS SBOSTIOLOH-
HbIX MEXaHU3MOB.

M BoT nub B 20-e rofpbl Hallero Beka, M — 370 O4eHb
TUMNYHO — He CO CTOPOHbI 3BOJTIOLMOHNCTOB 1 He Knaccuye-
CKMX 300/10r0B, OOTAHNKOB, (PU3MONOrOB UM SMOPUOSIOroB,
a MMEHHO CO CTOPOHbI FEeHETUKOB BO3HMKI1a MOMbITKa HOBOrO
OCBELLEHWS 3BOJIOLMOHHON Npobnematvikn. Korga reHetu-
Kam B ODWMX YepTax CTana sicHa KapTMHA U3MEHYMBOCTU U
HaCNeOCTBEHHOCTW MPU3HAKOB 1 CBOMUCTB Y XXMBbIX OPraHu3-
MOB, OHW MNOMbITANVCh NPUMEHUTL LOCTUXEHNS FEHETUKM AN
MOHVUMaHWS MexXaHN3Ma BOSIOLMOHHbBIX MPOLECCOB, NCXOAS
13 BMOJSHE KNACCUYECKMX AAPBUHUCTMYECKMX NO3Mumi. dap-
BVH Belb B OCHOBY 3BOJOLMOHHbIX M3MEHEHWI MOMOXNN TO,
YTO OH Ha3blBal HeONpeaeNeHHOM M3MEHYNBOCTbIO, @ MHOTAA
DNyKTyaumsMm, To eCTb pasfivyHble U3MeHeHus, npegnona-
ras, 4To OOMbLUMHCTBO U3 HUX Hac/leacTBeHHo. Ak 20-M rogam
reHeTVka co3asna icHble NpeacTaBeHns 06 N3MEHYNBOCTI U
HacNedCTBEHHOCTU, U B CBA3W C 3TUM FeHETMKM COBEPLLEHHO
PE30HHO PeLUMn, YTO B OCHOBY PacCMOTPEHMS SBOSIIOLMOH-
HbIX MEXaHU3MOB MOXHO MOMIOXUTb TOYHbIE 3HAHWA 00 13-
MEHYMBOCTW 1 HACeCTBEHHOCTM NPU3HAKOB. I MOCMOTpeTb,
YTO 13 3TOrO MNOYYUTCA.
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TyT, Kak 1 BO MHOTMX MOAOOHBIX Cyyasx, TPYAHO ro-
BOPUTb O 4YbMX-TO npuopuTeTax. KHixka Puwepa «The
genetic theory of natural selection» 6bina ofgHon 13 NepBbix
KHWr (OHa Bbiwma B 30-M rofly), B KOTOPbIX He BCe sBMeHUs
3BOMIOLMM, HO ABNEHWS eCTeCTBEHHOro oTbopa paccMmaTpu-
BaUCb C FreHETUKO-MaTeMaTU4eCKOW TOHKM 3peHMS.

B 20-e rombl Obino onybnmnMkoBaHO HECKONbKO paboT
[>xeHHVHrca, XongeHa, Toro e Puepa, KOTOpble MbiTa-
NINCb PAaCCMOTPETh BOMPOC O TOM, YTO MPOUCXOAUT C MeHIe-
JVPYIOWMMU 3NeMeHTaPHbIMW HaCeACTBEHHbIMM NMPU3HaKa-
MW B MPUPOLHbIX NONYAALMAX, TO eCTb B MONYAALMAX XMNBbIX
OpraH1M3MOoB, B KOTOPbIX CKPELLMBaHWe NpoTekaeT bonee nnu
MeHee CTaTUCTUYHO ClyYariHo. He B cTafiax, NoABepratoLwmx-
€Sl UICKYCCTBEHHOMY OTOOPY YeNOBEKOM, @ B TOM, HTO MHOrAa
Ha3bIBaAIOT «AMKMMM NONYAALMAMMY, NPaBUIbHEE HA3bIBaTb
NX MPUPOAHbLIMM NMONYAALMAMU 1 COBEPLLEHHO HEBEPHO Ha-
3bIBaTb MX «€CTECTBEHHBIMU NOMYNALUMUAMIY» (a eCTb paboTsl,
B YaCTHOCTW U pYyCCKMe, TOEe WX Tak Ha3blBaloT), MOTOMY YTO
HeecTeCTBeHHbIX MOMNyNAUMNA, B CYLLHOCTU, ObiTb HE MOXeT.
3Ha4uMT, NPUPOLHbIe MOMNyAALMM, TO eCTb NOMNyNALmMM, B KO-
TOPbIX YENOBEK CO3HATENIbHO He MPON3BOAUT NCKYCCTBEHHO-
ro otbopa, — NPaBUbHbLIN TEPMUH.

AHTPOMNOreHHbIN (HakTop BO34ENCTBMA YenoBeka MO-
KeT CKa3bIBaTbCA, TaK CKasaTb, OeccosHaTenbHO, 0CODeHHO
B MocfefHee BPems, Ha O4eHb-O4YeHb MHOTUX MPUPOLHbIX
nonynauusx. Hy, Bo BCAKOM cllydae, B OTIMYME OT CTafa Kak
COBOKYMHOCTU MHAMBWUAOB AOMALLUHWUX XXMBOTHBIX WU KyJSlb-
TYPHbIX PACTEHNI CO3HATENIbHOMO WCKYCCTBEHHOrO OTOOpa
B MPUPOAHBbIX MONyAfUMAX He npomsBoauTcs. loxanywm,
NPaBUIIbHO CYUTaTb HayasioM PasBUTUS MUKPOIBOMIOLMN,
KOTOpYIO 5 Aablle onpedesiio To4Hee, NOSBEHME CTaBLUen
knaccuyeckom ctatbm Cepresi CepreeBmya Heteepumkosa. OHa
Obina onybnukosaHa B 1926 rogy B «KypHarne skcnepumMeH-
TanbHoW Guonornm» nog TUTNoM «O HeKOTOPbIX MOMEHTaXx
3BOSIIOLMOHHOIO MpoLecca C TOYKM 3PEHWUS COBPEMEHHOM
FeHeTUKN.

[leno B TOM, YTO Halla MOCKOBCKas, Tak Ha3blBaemas
4eTBEepPMKOBCKasa rpynna ¢ camMoro Havana, ewe ¢ 20-x ro-
[l0B, OQHOW W3 rNaBHbIX 3aga4y noctasuna cebe n3ydeHue
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C COBPEMEHHbIX MeHeTn4ecknX NOo3nLMA PSaa SBOJIOLMOH-
HbIX Npobnem. B rpynny Mbl NPULLAK 13 pa3HbIX pa3nenos
OmMonorum, 4acTb U3 Hac, B TOM 4ucne v 1, EneHa AnekcaH-
OpOBHa*, bankallvHa, elle HekoTopble, ObinM rMapoburo-
noramu, PomalloB 1 caM YeTBeprKoB Dbl SHTOMOIOraMM
cMcTeMaTVkaMu, elle Heckoslbko 4enoBek Obinv CpaBHU-
TenbHbIMY MOpdonoramu — Actaypos, benses.

C cepeauHbl 20-X roo0B MEHHO B HalEeW rpynmne Obinm
MOCTaBMEeHb! OMbIThI 1 CO3[4aHbl OCHOBbLI MOMYNSLMOHHON re-
HETUKN, U3YHeHWNs reHeTUYeCKOW CTPYKTYPbl MPUPOAHbBIX MO-
nynauun. Mepeas 13 onybnmMkoBaHHbIX paboT Obina Kak pas
Hawa ¢ EneHon AnekcangpoBHou 1927 ropga, caenaHHas
Ha Drosophylla melanogaster. OHa Gbina onybnMkoBaHa B
1928 rogy. B 1928-29 roay, K COXaneHumoo, o4eHb KPaTKo,
Obina onybnunkosaHa pabota Cepres Cepreesuda YeTeepu-
KOBa C €ro HecKofbKMMW COTPYAHMKAMM, TOXE NO aHanu3y
NpUPOAHON NOMNyNALMM, TONbKO Apyron, Tor xe Drosophila
melanogaster. A 3aTeM NOHEMHOrY BO BCEM MUpPE CTanu no-
ABNATLCS NMOMNYNALUUOHHO-reHeTUYeckmne paboTbl, kKak B Mo-
CKBe, Tak 1 B Haulen nabopatopun B byxe, B AHMMN 1 B
AMepuke, Kyaa nepeexan pabotatb k MopraHy ®eofocmm
Mpuropbesuny [JobpxxaHckni. Cenyac rpynna JobOpskaHcko-
ro ABNSETCA CaMOW MOLLHOW MONySLMOHHO-FreHeTUYeCKoM
rpynnov B Mupe. B HacToswee BpemMs NonynsLMOHHas re-
HeTVKa MpeacTaBnseT cobol XOpoLo CchoPMUPOBABLLIYIOCS
OBLLINPHYIO ANCUMNIIVHY B Npeaenax reHeTku 1 3BOoLM-
OHHOTO y4YeHUs.

N1ak, c cepeamnHbl 20-x O BTOPOW NONoBUHbI 30-X ro-
[OB pasBKvBanacb MONynsLMOHHAsa reHeTrka, Ha4vano pas-
BMBATbCS 3BOJIIOLMOHHOE TEOPETU3NPOBaHME B OCHOBHOM
CO CTOPOHbI reHeTVKOB. [ToMUMO YeTBeprKoBa, B 3TOM Mpw-
HANMW y4acTue y Hac NMOKOWHbIN DUAMNYEHKO HEMHOXKO U
PomalloB, a rnaBHbIM 06Pa3oM aHrMYaHe 1 amepuKaHLpbI:
Ouiwep, XonaeH, XorbeH, Mawnep B AHINUK, cnepBa xXeH-
HWHIC B OCHOBHOM (OH yMep B Havane 30-x rofos, 310 6bin
KPYMHbI 30010r-NPOTUCTONON, NEPBbIA reHeTMK NPOTUCTOB
M O4YeHb Henjoxon matematvk), PanT, KoTopbln celvac

* E.A. TumodeeBa-Pecosckas.
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co3fan B AMepuKe Lenyio KOy 3BOIIOLMOHUCTOB, OTHaCTU
3BOJIOLMOHKNCTOB-MaTeEMATUKOB.

BoT 3TMMK paboTaMu napannesibHo C pa3BUTUEM 3KC-
nepuyMeHTanbHOM MOMysUMOHHOM FeHeTUKM Obina co3pa-
Ha 3BOJIIOLMOHHO-MONYALUMOHHASA MaTemMaTukKa — cenyac
M3pSAHAA ONCUMNINHA C XOPOLWIO PasBUTbIM MaTematunye-
CKMM annapaToM, BO rnage kotopon ctosT Guilep, XonaeH,
XorbeH, Pant. B 30-e roapl HEKOTOPOE yyacTue B 3TOM Ha-
Yan NpUHMMaTb Hal KPYMHbIM MaTemMaTukK KonmMoropos, HO
MOTOM, K COXamneHwuto, M3-3a Oe3dHbl ApYrUx Aen otollen
OT 3TOrO, K COXaneHuo, He OCTaBMB YHEHWUKOB, KOTOpPbIe Obl
NPOAONXUMN 3TO Aeno. VM Obinm onybIMKoBaHbI TONbKO ABe
pPabOoTbl 3BOMOLIMOHHO-MATEMATUYECKOrO COAEePXKaHMS.

310 ObiIo BTOPOE pPa3BMBalOLLEECS HanpasfieHne —
NonynAUMOHHO-3BOMIOLMOHHAs MaTemaTvka (a nepBoe —
3KCNepUMEHTANIbHO-3BOSIOLIMOHHAS FeHeTKa). 3aTeM reHe-
TUKW CTanu 3aHMMaTbCS, Tak CKa3aTb, PEBU3MEN LiENoro psaaa
MaKpPO3BOMOLMOHHBIX BOMPOCOB 1 BOMPOCOB, CBA3AHHbIX C
cucTeMaTmkom 1 broreorpadmen. Hanagmnm KOHTakT ¢ Hau-
Donee «KMBbIMW» NPELCTaBUTENAMM ONNCATENBHOW 300510
1N DOTaHVKK, U 3TO BbINUOCH B P Takux, Hy, 4TO U, CUM-
No3MyMOB, HEDOMbLLIMX KOHMEPEHLMIA, NO Halliel ToraallHemn
TEPMUHOMOTN — «TPEMoB», rae cobMpanocb CPaBHUTENbHO
OrpaHMYeHHOe YUCO MI0AeN, aKTUBHO NHTEPECYIOLLXCSA 3TU -
MU JenamMu, 0OMeHNBAaBLLMXCA MHEHUAMW U TaK Janee.

OCHOBHbIMW LieHTPaMM Obini Hallia byxoBckas nabopa-
Topus, JIoHOOH 1 Okcdopa B AHMAMK. B AHIIMM 0COBEHHO
nedrtenibHoe yyactue NpuHAN B 3TOM XakKc/IM — OPHUTOSOT,
cancTemaTvik, buoreorpad M 3KCnepuMeHTaslbHbIA 300510T.
OH 04YeHb MHOMO 3KCMepUMEHTaNbHO 3aHMManca Teopuen
pocta. C cepegmHbl 30-x rOAOB OH, B CBA3M C COBPEMEHHOWM
TorgalHen reHeTUKOW, akKTUBHO 3aHANCA SBOSIOLMOHHOMN
npobnematnkon. bbina co3maHa rpynna nofen, KoTopble
CTanu pa3pabaTbiBaTb TO, YTO MOJYYMIO HA3BaHWE «HOBOW
CNCTEMATUKIMY, TO €CTb B CUCTEMATUMKY XMBOTHBIX M PacTeHNN
BHOCWUIIUCb MPUHLMMbI COBPEMEHHOW MrEHETUKN U MUKPO3BO-
JIIOLLMOHHOIO Y4eHNS.

N BOT KO BTOpOW MonoBrHe 30-X rofoB y4eHME O MU-
KPO3BOSIIOLUMOHHBIX MPOLLeccax co3peno AN BbloeneHns
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B XOPOWO chOopMMpOBaBLLEECS HamnpasfieHne. Hy, cammu
TEPMUHBI  «MUKPO3BOMMIOLMS» U «MWUKPOIBOSIOLMOHHbIE
NPOLLECChI» COBEPLUEHHO CTyYanHO NPULLAOCL BBECTU B NnN-
TepaTypy MHe, B Ka4ecTBe, Tak cka3aTb, HEKOTOPOW aHTUTE3bI
Makpo3Bonoummn. NogpasfaeneHre Ha Makpo- U MUKPO3BO-
TIOUMOHHbIe HampaBNeHUs Mbl CTanu NMPUMEHATb B Hallen
rpynne, 3ateM B HECKONbKO WMHOM CMbICNe 3TO NepeHsnu
[onbawWMMAT N Xakcnwu.

Tak 4YTO Xe Takoe MWKPO3BOSOLMA? f BaM paHee oxa-
pakTepu3oBan Makpo3BosiouMio. Tak BOT, B OTMYME OT
Hee, MWKPO3BOJIIOLMEN MOXHO Ha3biBaTb MPOLECChI, KOTO-
pble KacaloTca CPaBHUTENBHO MaslblX MPOCTPAHCTB, TO eCTb
CPaBHUTENIbHO OFPaHUYEHHbIX TEPPUTOPUIN, KOPOTKMX MPO-
MEXYTKOB BPEMEHM, HN3LIMX TaKCOHOB; B OCHOBHOM W3y4a-
eTCq BHYTPVBMOOBAA WM3MEHYMBOCTb, W 3afayen ABNSAETCH
n3yveHune BNO00OPA30BaHMS B Y3KOM CMbICSIE 3TOrO CJIOBA.
To ecTb M3y4eHne NyTn OT U3MEHYMBOCTU HACNeACTBEHHbIX
NPW3HAKOB B MPUPOLHbLIX NOonynaumax A0 GopMUPOBAHNS
BWOOB, NMOHMManA Nnof Buaamm (TouHoe onpeneneHve B1aa
1 BaM MOTOM [laM) rpynnbl MHOWBWIOB W Nonynsauui, obna-
JaoLIMX OOWMMY NPU3HAKAMU 1N OTIAENEHHbIX OT CXOAHbIX
rpynn B NPUPOAHbIX YCIIOBUSAX NMPAKTUYECK MOMHOM 130M8-
upen, To eCTb HeCKpeLLMBaeMOCTbto. 1 MoOAYepKMBato, B Mpu-
POAHbIX YCNOBUSAX, MOTOMY YTO Mbl Aasblue YyBUAKM, YTO 3TO
CylLlecTBeHHO. EcTb BUAbI, KOTOpble B MPUPOAHbIX YCIIOBUSX
COBepLUeHHO OMoNorM4eck U3oMpoBaHbl Apyr OT Apyra,
HO B YC/TOBUSIX MCKYCCTBEHHOIO Pa3BefeHUs MeXAy HVMMU
MO>HO MONYYUTb TOpUabI.

Hago yxe cemyac ckasaTb, YTO 3Ta BEPXHAS rpaHMLA
MUKPO3BONIOLMN He YCJTIOBHA U He ciydanHa. Bumoobpaso-
BaHMe B CMbIC/le (DOPMMPOBAHUS TakMX BUAOB, Kak §i TOSb-
KO 4TO onpedennsl, To eCTb BMONOrMYeCcK U30NPOBAHHbBIX
Opyr OT Apyra, 3aBepLuaeT OCHOBHOW 3Tan 3BOMOLMOHHOIO
npouecca. NMoka CylIeCcTBYeT CKPeLBaeMoCTb, Hen30exHo
CYLLLECTBYET HMBENMPOBAHME, NepeMeLlnBaHMe, a Npekpa-
LLEeHNEe CKpeLLMBaeMOCTU [efnaeT COOTBeTCTByoWMe hop-
Mbl XXMBbIX OPraHN3MOB He3aBUCKMbIMY APYT OT Apyra B 1X
JanbHenLLer 3BOMIOLMOHHON cyabbe.
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Cer4ac Mbl C BaMU NPUCTYNUM K PacCMOTPEHMNIO, KO-
HEYHO, Hen3beXHO o4YeHb KPaTKOMY, OCHOBHOMO ComepKa-
HUS MUKPOIBOSIOLIMN, UMW, BEPHEE, YYEHINS O MUKPO3BOSIO-
LIMOHHbIX MpoLeccax. B caMoM KoHLe HaLLMX pacCy>XaeHW
7 byny B bonee obuien opme 06 3TOM roBOpMTb, Tak Kak
3HaHME MUKPO3BOMIOLIMOHHBIX MPOLECCOB UM MexaHM3MOB
cenyac obs3aTenbHO A1 BCskoro bronora moboro Hanpas-
NeHust, KOTopbIn cebsi cHMTaeT Mano-Manbckyi rPamMOTHBIM.
BbiTb rPaMOTHbIM COBPEMEHHbIM DMOMOroM, He 3Has reHe-
TUKN U MKPO3BOJIIOLMN, MO-MOEMY, Helb3s. W gaxe Hau-
Oonee TanaHTNMBbIE U paboTALLME COBPEMEHHbIE Dromnory,
He MMeloLLME TEHETUKO-MUKPOIBOMIOLIMOHHOM «3aKBaCKI»,
Kak 3TOMY Yy4UT pacCMOTPEHME TOro, YTO AenaeTcs B COBpe-
MEHHOW OMOoNornK, He OenalT HUYero CyuleCTBEHHOro, a
3aHMMAIOTCS «OTOHAHMEMY U «TeperoHsHnemM», a 3To ca-
Moe mevarnbHoe 3aHaTMe B Haykax. M 3TuM obbACHAeTCa TO
06CTOATENBCTBO, YTO OOMBLIMHCTBO AENCTBUTENBHO MPUH-
LMNVansHO HOBOMO U MHTEPECHOIO BOT Y>Ke MOYTK YeTBepTb
Beka, K COXaneHuto, MPUXOAMT K HaM M13-3a rPaHuLbl. DT
o4eHb NevanbHo. I obbsCHAeTCH BOT 3TMM OTCYTCTBMEM «3a-
KBACKM» HOBbIX HaY4HbIX KOHLEMLMIA Y HALLNX OMONOroB. 3T0
JEeNCTBUTENbHO KpalHe BaXHas U HEMHOXKO, i Obl ckasan,
y Hac Tparnyeckas npobnema, K KOTOpOn Hago OTHOCUTbLCS
Ha MNOJIHOM Cepbe3e, He Brafas B TO e BPemsi B 3BEPUHYIO
CepbesHOCTb.

Tak BOT, MPUCTYNMUM K PACcCMOTPEHMIO TOFO, YTO Takoe
MWKPO3BOOLMSA. 18 3TOrO HY>XKHO NpeX[e BCero nomnbitaTb-
s (B CyLLHOCTW, BblAgneHne MMKPO3BOIOLIMOHHOMO Hamnpas-
NeHVs 1 BbINo CBA3aHO C TEM, YTO 3TW MOMbITKM Dbl NpoBe-
JleHbl pAaoM Nofen), pacCMOTPEB AeN0, BbIICHUTL, C KakMMM
31eMEHTaPHbIMW CTPYKTYPaMM, SBNEHUSMU U hakTopamm Mbl
NMeeM Aeno B 3BOMOLMM. PacCMOTpeHME HY>XKHO Ha4YMHaTb C
onpefeneHns Toro, YTo Xe SBASETCS TOW 3NeMeHTapHOM Be-
LLblO, CTPYKTYPOW, MPEAMETOM, C KOTOPbIM Mbl CTaNIKMBaEMCS
NPV PaCcCMOTPEHWIM SBOMIOLIMOHHbIX MPOLLECCOB.

PaHblle, ga U cer4ac MHOTMe 3BOMIOLMOHNCTLI, Takume
«MaKpPO3BOSIIOLIMOHNCTBI», YKe CKYYHbIE 1 HEMHTepecHbIe, Ha
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3TO OTBeYaloT: «Hy, BOT XMBOW MUP, 3HAYUT, MUP XKMBOTHBIX,
PaCTEHNN, MUKPOOPraHM3MOB» U BCAKas Takas LWTyka. Hy,
3TO, KOHEYHO, CnoBobnyaMe. 3To He oTBeT. Buabl? Ja HeT, U1
He BUfbl, KOHEYHO. HYy>KHO BbI4NIEHUTb Camble Mesikiie BeLlM,
KOTOpble B XVBOW NPUPOAE MMEIOT, TakK ckasaTb, peanbHoe
NCTOPUYECKoe 3HaveHne. ITO, KOHEYHO, He OTAEenNbHble WH-
IVBUAbI, MOTOMY YTO OTAEMbHbIN UHAMBUA OObIYHO He MOXET
pa3MHOXaTbCs. Mapoyka MHANBUIOB, CAMeL, U caMKa, — TOXe
HEeT, MOTOMY YTO 3TO CAINLIKOM ClyYarHas WTyKa. BoT oguH 13
HUX 3arHyncs, 1 <KOHYeHO Aero, 3ape3aH cTapuik, JyHawm ce-
pebpuTcs, bnncras», a BONOUMS NPOTEKaeT.

Tak BOT, AONMME PacCy>XaeHKs, Cnopbl 1 NOMbITKA UATA
PA3NUYHBIMY MYTAMUW MPUBESIU NPAKTUYECKM BCEX COBPEMEH-
HbIX NMpeacTaBuTene B 061acT MUKPOIBOSIIOLIMOHHOO yye-
HUS K CleflylolleMy: SnemMeHTapHOW CTPYKTYpOM, nexalien
B OCHOBE 3BOJIOLMOHHbIX MPOLIECCOB, SABAAETCS MONYyNaLmMs,
e nonynaumio onpefennts ceaylowmm obpasom. Mo-
nynsuMer Mbl HasblBaeM COBOKYMHOCTb VHOMBWIOB, 3aHW-
MalOLLIMX HEKYIO TePPUTOPUIO B LLIMPOKOM CMbICIE CloBa (370
MOXET ObITb 1 akBaTopws), CyLIECTBYIOLIMX Dronoruiecku
[OCTaTO4HO [0NIroe BPeMsi, TO eCTb B Te4eHMe MHOTUX MOKO-
TIEHWUI, NOTOMY YTO, Kak Mbl yKe 4acTo roBopunu, Guonoru-
4yeckoe BPeMs NCHUCTIAETCS NoKoneHuamu. EauHnuen 6uo-
NOrMYeCckoro BpemeHu fBASeTCs NokoneHne. Tak YTo B 3TOM
CMbICIIE 3TO CYLLIECTBYIOLLASA B TeYEHNE MHOMMX MoKoneHni (a
He CnyvariHas, KPaTKOCPOYHas) COBOKYMHOCTb WMHAMBWIOB.
3Ha4uMT, 3TO [ONrOBPEMEHHas COBOKYMHOCTb MHAMBWNOOB, 3a-
HVYMaloLLas OMpeaeNeHHy0 TepPUTOPUMI0O — COBOKYMHOCTb,
BHYTPW KOTOPOW MPaKTUYECKM OCYLLECTBAETCSA Ta MU MHas
cTeneHb MNaHMKWKCMM, TO eCTb CBODOJHOrO CKpeuiBaHns 1
nepemeLlMBaHna — 1 (3To CyLLIECTBEHHO) OTAeNeHHas OT BCex
OPYrX COCeACTBYIOLMX TakMX Xe COBOKYMHOCTEM TeM WM
VHbIM JaBneHuem m3onaumm. JasneHrnem B 3BOIOLMOHHON
MaTemMaTuke Mbl 0603Ha4YaeM KOIMHECTBEHHYIO CTOPOHY Aen-
CTBUSI TEX WIU UHbIX (haKTOpOB. V30MLUMs COBEPLIEHHO He
0bA3aTeNIbHO AOMXHa ObITb aDCOMOTHON.

Hanpumep, BOT ofHa CXema: Hekasi TeppuTopus, U Ha
Hew pa3bpocaHbl MONyNALMN, HY, CKaXeM, CTerb C Oepe3oBbI-
MW KOJIKamu. BoT 3T Gepe3oBble poLum 1 OyayT nonynsaumsmm
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Oepes: Mexay HMMK Bepesbl He pacTyT, ronas ctenb. Ho Mo-
XeT ObITb 1 Apyras cUTyaUms: Tak, Ha Kakon-To Tepputopunmn
nonynauMmM MoryT 10 M3BECTHOWM CTEMeHN 3aHMMaTh CroLLb
HeKoe MPOCTPaHCTBO, MepecekaThbCs.

1 NoKa roBopuWII BaM O NMPOCTPAHCTBEHHOW CTOPOHE Mo-
nynauui, a cendac gomkeH fobasutb cneaytolee. CTeneHb
M30NALUMM MeXOy ABYMs MONynsumMsMin onpeaensercs, Ko-
HEYHO, He TOJIbKO MPOCTPAHCTBEHHOW Pa300LLEHHOCTLIO, a
TeM, 4TO MHOIO B CBOE BpeMs ObIflo Ha3BaHO «MHAMBMOYaNb-
HbIM PAANYCOM aKTUBHOCTUY.

HauHeM C rnynbix, KpamH1X NpUMepoB. YNuUTKa 1 Kakas-
HWMOYAb NTULA. YNUTKA MefIeHHO NOJ3aeT, 1 Moka oHa npo-
nonset 10 mMeTpoB, Hefensa nponaet. OHa NON3eT, XyeT cebe
TpaBKy NOManeHbky, 1, 4Tobbl Ha 10 MeTpOB yMnon3Tu, er Tpe-
OyeTcs o4eHb MHOTO BpeMeHU. A NTWLa MOXET neTaTb Ha ca-
Mble OJIHHble aucTaHumy. CenoBaTtesibHO, OT MOABUXHOCTY
NHANBNIOB BMOA YAaCTUYHO 3aBUCUT UX AMCMEpCIs MO Teppu-
TOpUM. Sl HAPOUHO CKa3as «4acTiHO». C COOTBETCTBYIOLLIMM
nonpaBKamm 1 YaCTHOCTAMM 3TO B TAKOWM Xe Mepe OTHOCUTCA
M K pacTeHUsaM, MOTOMY HTO PacTeHMs OTAUYAIOTCS OT XKMBOT-
HbIX ELLE 1 TEM, YTO Y XKMBOTHbIX MOABMXKHbIMW Yallle SBASIOT-
€A B3pocsible hopMbl, a Y pacTeHnin — 3MOpUOHanbHble dop-
Mbl, ceMeHa. Bbl 3HaeTe, YTo Y BCEX PaCTEHNN UMEIOTCS Te UK
NHble MPUCNocobneHns ans AuMcnepcun SMOPUOHOB, AMC-
nepcnm cemsH. CeMeHa — 310 SMDpL1OHarbHas CTaams pacre-
HUM. Y OIHUX CEMSIH €CTb NIETYYKM, Y APYrUX CeMsaH — TONCTas
ckopnyna ans Toro, 4tobbl ObiTb CbeAeHHbIMU NTULAMW, HO
Oyay4m HacTUYHO He nepeBapeHHbIMM, ObiTb BbIOPOLLIEHHbI-
MW B KaKOM-TO APYroM MecTe. Y TPeTbUX UMEIOTCS KOMOYKHM
BPOAE PEnenHNKOB, KOTOpble MPUKPENNMOTCA K WTaHaM, Ha
HUX NEPEHOCATCH, 1 3aTEM Mbl, MOPYraBLLUNCh, OTLEeNNseM 1x
1 BbiDpacbiBaem B ApyromM Mecte. To Xe KacaeTcs He TObKO
HALLMX LWITAHOB, HO W Pa3fMYHbIX YacTen Tena niobbix XMBOT-
HbIX, K KOTOPbIM TakK1e penenHuKin MoryT npuuenmtses. Hy,
He Oyaem BOABaTbCs B 4aCTHOCTU, STUM 3aHMMAOTCS 300/10T1
1 BOTAHWKU.

Tak BOT YTO BaXKHO MMeTb B BMAy. Monynaummn BUaoB C
BObLLIOV MNOABUXHOCTLIO, Ha NEPBbIV B3rNAM4, MOTYT ferko
nepemMelLnBaTbcsa. HO 3TO TONbKO Ha NepBbIn B3rNL.
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BoT Kak pa3 cpefu NTuL, MeIoTCA O4eHb XOpOoLUKe Npu-
Mepbl. MTULbI, Kak M3BECTHO, MOXanym, caMble NoaBUXHbIe
KVBble OpraHmM3Mbl Ha cBeTe. CyLIecTBYIOT NTULbI, Hanpw-
Mep, eCTb OAWH KYJIMYOK BOCTOYHO-CUMOMPCKUIA, KOTOPbIN
rHe3ayeT TOJIbKO Ha O4eHb HeDOMbLLOW TePPUTOPUN, MEXIY
JleHow v SiHOW, B TyHOpe. A 3MMYeT OH, Kak NpaBunno, Ha tox-
HoM ocTpoBe Hosow 3enaHauu. CnefoBaTenbHO, KaXAylo
BECHY 1 OCeHb OH OTMAxMBAET 3AakK YyTb Oonblue 15 ThicaY
KnnoMeTpoB. Ho TyT g xody obpaTuTb Balle BHUMaHMe, 4To
rHe34yeT OH BCergda TofIbKo B TYHAPe. A TaM, rae NTmua rHes-
LYeT, N ecTb ee CODCTBEHHAs TEPPUTOPUS, C IBOSIIOLIMOHHOM
TOYKM 3pEHNS, PENPOLAYKTUBHAsA TEPPUTOPUS.

EcTb Takas oBCAHKa-OyOPOBHMK, OHa cervac pacnpo-
CTpaHwmnack Ha 3anag Ao MonblWwn BKMOYUTENBHO. A 31MyeT
OHa B I0r0-BOCTOYHOW A31K, NPMYeM TaK Kak 3TV NTULLbI, NO-
BMOMMOMY, MPOUCXOasT 13 BocTtouHom 1 CpenHen Cubupn,
TO OHM (3TO YacTo ObIBAET Y MTUL,) CBOW MPOMETHBbIV MyTb
chopMmpoBanM, Tak ckasaTb, MO MyTW pacceneHus BMAa.
 BOT 3TV Nonbckme AyOPOBHMKM 3MMOBATh NIETAT He Ha tor,
a cnepga B 3abawikanbe, a y>ke oTTy[a CBOPA4MBaloT Ha loro-
BOCTOK, B VIHOOKUTam v Manamsumio, cnefoBaTesibHO, ToXe
OTMaXxKBatoT OrPOMHbIE PACCTOAHMS KaXAYI0 BECHY M OCEHb.

ECTb mTnubl, KOTOpble 3HAMEHUTbI CBOVIM THE3LOBbLIM
KOHCepBaTM3MOM. DTO JIIOAM AaBHO Habnonu, a 3a nocnep-
Hre 60—70 neT, KOrfa pa3Besiocb Tak Ha3blBaeMoe KorbLie-
BaHMe NTVL, MeyeHune NTiL, ObiNo TOYHO YCTaHOBIIEHO, YTO
uenbi pag BUOOB MTUL, MMeEeT TEHAEHLMIO BO3BPALLATLCS
Kax bl ron OykBanbHO B CBOe rHe3fo. [oTOMCTBO, BbiBef -
Leecs B AAHHOM rHe3fe, CKIOHHO BO3BpaLLaThCs ONsTb Ha
TeppuTOpUIio, rae ObiNo PAcNoNoXeHo 3To rHe3no. Ecnun ans
OAHHOMO BMAA rof, YPOXKalHbIN 1 DOMbLLOW NMPOLEHT NOTOM-
CTBa BbIKWI, TO, KOHEYHO, Ha BCEX «Ty3eMLEB» He XBaTaeT
OHOr0 POAMNTENBCKOro rHe3aa, CTPOSATCS HOBbIE.

C opyron CTOPOHbI, MMEIOTCS Takme CJlydaun: KpsiKoBble
YTKN W YUPKA. B AHFANK, HE NOMHIO TOYHO, B KOHLE 20-X 1
B Hadane 30-x rofo., OblN NpoBeaeH OOLWMPHLIN OMbIT MO
KOMbLIEBAHMIO YMPKOB Ha rHe3/e, NTeHL0B-Y1PKOB. VX ObINno
OKOJIbLLOBAaHO MHOTO TbICAY B KaKOM-TO CpefHeaHrNNCKOM
rpachcTBe, TO eCTb B onpeaeneHHon HebOoMbLLIOW MeCTHOCTU.
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A 3aTeM, KaK Nnonaraercs, 3T1 KofbLia 13 PasHbIX MeCT CTanu
noctynaTb obpatHo. Koraa Kakon-HMOYb OXOTHMK 3acTpe-
JINT Kakoro-HMbyb YMpka 1 0BHapyXMUT KOMbLO, TO 0DbIK-
HOBEHHO OTCbINAETCS OHO B ONMXAWMLWIUIM LLeHTP KofbLieBa-
HUS. Ha KonbLie nmeeTcs Wwndp, 13 KOTOporo BUAHO, Koraa
1 rae NTiua Gbina nomMeyeHa, 1 3TO KOMbLO MOChINAoT B CO-
OTBETCTBYIOLMI LIEHTP KOSbLIEBAHWS.

Taknm 0bpa3om Obin cobpaH M3BECTHbIV MPOLEHT 3TUX
KoneL, C OKOJIbLLOBaHHbIX B AHMIMK YMPKOB. W oka3zanocs,
4TO B OAVXKaNLLIME Xe rofbl Ha THe30Bbe 3T OKOJbLOBAH-
Hble B CpefiHen AHIINKM YMPKKM OKa3anmncb pazbpocaHHbIMM
no TeppUTOPUN MPUMEPHO C CEBEpO-3anaga oT McnaHamm
Ha CeBEpO-BOCTOK [0 YCTbeB EHMCEs U HXKHero EHuces, Ha
toro-3anag 1o, He NomHio, He To KaHafckmx, He To A3op-
CKMX OCTPOBOB, YTO-TO B ATNIAHTUYECKOM OKeaHe, 1 Ha loro-
BOCTOKe A0 Hawewn CpegHen Asnn. CnefoBaTtenbHO, B Kax-
[LOM MOKOMEHWI MPOUCXOANT OrPOMHas Ancnepcms, pa3dbpoc
NOTOMCTBa Ha OrPOMHOW TEPPUTOPUN.

MOHATHO, YTO B TaKMX MpefdenbHbIX Clyydasx AencTBu-
TeNbHO KpawHe TPpyAHO YCTaHOBUTbL NONynsumm. M o4eHb nio-
©OMbITHO, YTO KaK Pa3 y 3TUX YAPKOB, ia 1 Y KPSIKOBOW YTKMU,
HECMOTPS Ha BCE YCUNS CUCTEMATUKOB U X N0OOBL ONKUCHI-
BaTb NOABWAbI, Tak MYTHbIX MOABWAOB U He onvcaHo. MNoTomy
4TO Ha OrPOMHbIX TEPPUTOPUSX AENCTBUTENBHO MPONCXOANT
NPaKTU4eCKM NaHMUKCUS — ClydalriHoe nepemelurBaHme. Ho
S HAPOYHO NPUBEN NPUMEPbI U3 NTUL, YTOObI MOKa3aTb, YTO U
NPOTMBOMOMNOXHAA KPaHOCTb — Ype3Bbl4aliHas rHe3foBas
KOHCEPBATMBHOCTb — BCTPEYAETCA Takke Cpeam NpeKkpacHo
nepefBUratloLLXCS XKUBOTHBIX.

B npuvHUMNe feno NpakTUYeckoro onpefeneHns nony-
NALWIN 3aBUCUT OT MeCT, Tak CKa3aTb, CHUXEHWS NaHMUKCUW.
CTeneHb NaHMUKCUM 3aBUCUT OT LABMEHWUS, CUSIbHOMO MK
MeHee CUbHOTO AaBneHus M30nsaUMK. Tak BOT, NONysLMm
B 3TOM CMbIC/IE 1 SBASIOTCS TEMM SNeMeHTapHbIMK Bellamu,
WA CTPYKTYPAMM, KOTOPbIE J1eXaT B OCHOBE 3BOSIOLIMOHHbIX
npoueccoB. Huxe nonynsumm TpyaHO NOAPasfAennTb rpyn-
MUPOBKM KMBbIX OPraHM3MOB B OTHOLUEHWW 3BOSIOLMOH-
HbIX MPOLLECCOB. 3HAYUT, 3TO M1EMEHTapHas IBOSIOLMOHHas

CTPYKTYpa.
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Y70 XXe ABNSETCS NeMEHTapPHbIM 3BOMOLIMOHHBLIM 5iB-
neHnem? [ns Toro 4To0bl NPOM30LLNA SBOMIOUMS, HYXKHO,
4TOObI MPOM3OLLINO HACNEACTBEHHOE M3MeHeHMe AaHHOM
dopMbl. Monynsums Bcerga, 3a WCKIIOYEHMEM pPeaKmx
CNy4aeB CBEXMX KIIOHOB U YUCTbIX IMHNK, ABNSETCS MEHO-
TUNUYECKOW CMeCblo. TO eCTb FeHOTUMUYECKN, reHeTnYe-
CKN VHAMBUABI HE TOXAECTBEHHbI. Hy, 4TO MOHATHO, TOX-
0ECTBeHHbIMU WMHOMBUOAMM OblBalOT NMOO WMHOMBUObLI B
npeaenax YACTOn NNHUK, NOMYHEHHOM CaMOOMbINEHNEM Y
pacTeHUI 1 He ycreBLUMe ellle ©e3 CTPOroro camoorbine-
HWSA OONTO NMPOCYLLECTBOBATb, MOTOMY YTO TOrda HakoMsT-
ca MyTaumMu. Mnu, Hanpumep, poasTcs mapoyku, MHoraa
Tpoeyku, a koraa focnoap bor nanatly xo4eT BOapuThb, TakK
CKa3aTb, OOMbLIOM KOMOTYLLKOW MO YepenyLuke, TO MOXeT
N YeTBEPHS poamnTbcsa y cynpyri. OgHoAMLOBbIE Onmn3Heub
ABMAIOTCH FEHETUYECKU UAEHTUYHBIMU UHAVBUAAMA. Boob-
LLle Xe, KaK MPaBWo, UHAMBUIbI B NONYNALMN FreHeTUYeCKN
He MOEeHTUYHBI. W BCAkas nonynsums npedcraBnseT cooom
reHOTUMMYECKYIO CMECh.

Tak BOT, 3/1€eMEHTaPHbIM 3BOMIOLUMOHHBIM SIBNIEHNEM,
HEM3DEXHO AOMKEHCTBYIOWMM NexaTb B OCHOBe Noboro
Ha4YMHAIOLLErocs NN NPOTEKAIOLLErO BOMOLMOHHOIO NPo-
Lecca, sBASETCS M3MEHEeHWe reHOTUMMYEeCcKoro cocTaBa no-
NynsauMm — onsTb-Taku M3MEHeHMe reHOTUMINYECKOro CoCTa-
Ba nonynaumm donee-meHee AnuTenbHoe DUONOrMYECcKn, TO
eCTb COXpaHsAoLLIEeecs Ha PAL MOKONEHNN, a He KPAaTKOCPOY-
HOe — Ha OflHO, [1Ba, TP NOKoNeHus. Mbl AanbLue yBUANM,
4TO Take M3MEHEHWS MOCTOSHHO MPOTEKAIOT M HOCAT Ha3Ba-
HVEe NONYNALMOHHBIX BOMH.

DneMeHTapHOM, nexXalller B OCHOBE 3BOSIOLIMOHHbIX
NPOLIECCOB CTPYKTYPOW, ABASETCSA NONYNSALMS, O KOTOPOWN Mbl
y>Xe MoroBopunu. A anemeHTapHoe SiBNeHWe ecTb M3MeHe-
HME FeHOTUMMYECKOro COCTaBa MoMynsaumK, Buonornyeckn
[LOCTaTOYHO ANNTENbHOE.

TyT Xe 3aMe4y, 4TO MW3MEHeHMEe TeHOTUMMYECKOro
COCTaBa MOMNyNAUMM OTHIOOb elle He sBSeTCs 3BOJSIo-
LUMOHHBIM MnpoueccoM. [eno B TOM, YTO 3BOJIOLUMOHHLIN
Npouecc XapakTepmsyeTcs psaoM CBOWCTB. Bo-nepBblix,
XapakTepHbIM ANs 3BOJIIOUMOHHOIO Mpolecca ABAAETCS

114



Mukpossontoumns. Bugsl. MNonynaymm

BEKTOPM30BAHHOE 1 aanTBHOE MOPMOMU3NONOorn4eckoe
npucnocobuTensHoe n3MeHeHre. Bo-BTOPbIX, 3BOMOLIMOH-
HbIX MpoLecc xapakTepusyeTcs MopdodU3nONorM4eckon
ONdhepeHLMPOBKON, NHaYe roBops, YCIOXHEHMEM MOP-
odrsmonornyeckon opraHM3aLmm XmBbIX OPraHM3MOB.
B-TpeTbux, dunoreHetnyeckon OnddepeHUMPOBKON, TO
ecTb 0bpazoBaHMeEM U3 OOHOM (DOPMbI ABYX NIV HECKOMb-
KX OpM, 13 Yero, KCTaTh CKaszaTb, BOBCE He cfieayeT no-
CTOAIHHOE MPOrpeccMBHOE yBeNUYeHre Yuncna Gopm, no-
TOMY 4TO YacCTb (DOPM MOXXET BbIMEPETb, @ YaCTb OCTATbCA.
I BoOOLLIE, BOMPOC He pelleH 1 TPYOHOPA3peLIMM: B KaKow
Mepe 1 B KakMX TeMrax npubbIBaeT UMW N3MEHSETCS YMCII0
POPM XMBbIX OPraHM3MOB, HaCeNALMX 3eMio? ITO He
TaK NPOCTO, KaK KaxeTcs. V1 Bce 370, BMeCTe B3ATOe, CO3Aa-
€T TO, 4TO Mbl Ha3bIBAaEM 3BOJIIOLMNOHHbLIM MPOrpPeccom. 370
OOBOMBHO TPyAHOOMNPeAeNnMOe B MPOCTOU U ACHOM hopMe
noHsaTve. Hy BOT NyTb OT aMebbl K YenloBeky. Mbl BCe-Taku
BCE, €C/IV He XOTUM OPUTMHAaSIbHUYaTb, COMMacUMCH C TeM,
4TO YenoBek — opma bonee NporpeccuBHas, Yem ameba,
XOT$S CTPOrO M TOYHO OnpefenuTb, B YeM 3aK/oHaeTcs 3TOT
3BOMIOLMOHHbBIV MpOrpecc, TpyAHO. f BaM cendac nprseny
OAVH MpPYMeP, MOKa3bIBAOWMIM HanpaBneHWe 3TUX TpyLa-
HOCTen — Be[lb B CBOEM pofe BCe CyLLecTBYIOLIMe XMBble
OpraHM3Mbl SBAAIOTCA COBEPLUEHHBIMMU.

YacTto, B BMAe aopmsma, He JINLLEHHOrO OCTPOYyMUS,
YTBEPXAAETCA: a 4eM Xe bakTepus Kakas-HMOyab, C KOTOPOW
Mbl, BCE YenoBe4ecTBO, Hopemcs Co CTpaLlHOM CUMON U BCe-
TaKW BbIXUTb ee C 3eMJIV He MOXKEM, MeHee COBEPLLEHHA, YeM
venosek? OHa B CBOEM pofe TaK Xe NprcrnocobneHa K Xmn3Hu
Ha Hallewr nnaHeTe, Kak 1 Mbl. Ha 3TOT ahopur3M 1 yKasbiBalo
B CBA3W C TEM, YTO Npeanaralo BamM BCEM MO Mepe CBOWX CUJ
CO3[aTb CTPOWMHOE KPaTKOe TOYHOE 1 CTPOroe onpefeneHne
MOHSATUS «3BOSIOLIMOHHbIV MPOrpecc». M Bbl yBUAMKTE, H4TO 3TO
He TaK nerko, Kak KaxeTcs.

OnmcaTtenbHO MOXHO Tak Cka3aTb, YTO 3BOSIOLMOHHbIN
nporpecc CBsi3aH, No-BMANMOMY, C MakCMManbHOW cTene-
Hbto MopoduU3nonormyeckon anddepeHUMPOBKM, TO eCTb
CBOEro pofa pasfeneHns Tpyaa BHyTpU nHamsmaa. W, so-
BTOPbIX, HEe CO crneumanmsaumen 1 cneumanm3mpoBaHHbIM
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npucnocobneHreM K onpeaeneHHbIM YCIIOBUAM, Kak KaxeT-
Csl MHOTMM 300710ram 1 BOoTaHKKaM, a Kak pa3 HaobopoT,
Mopdodusmonormyeckas OMPdepeHLNpoBKa CBfizaHa C
MaKCMMYMOM 3BOSIOLMOHHOM OMHUWMOTEHTHOCTU, TO eCTb C
[OCTaTOYHOM CTemeHblo OTCYTCTBMA CrlelmanbHbIX Nprcno-
cobneHnn.

MprMep, KOTOPbIM NMOKa3bIBAET, YTO A UMelo B BMAY, —
YenoBek 1 0be3bsiHa. fl BbICKa3biBa yXe CBOe coxaneHue ob
OTCYTCTBUW Y HaC xBOCTa. KOHEYHO, UMETb ANMHHBIN XBOCT,
KOTOPbIM MOXHO Y4TO-HWUOYAb WENKHYTb WA Ha KOTOPOM
MOXHO MOBUCHYTb, O4eHb NPUATHO. KoHeYHOo, MHorga xo-
4EeTCs UMEeTb BMECTO [IBYX PYK HeTbIpe pyku, Kak y 00e3bsiHbI.
1 BOT BCe-Taku B 3TOM NpenmMyLLEeCcTBO YenoBeka nepep, obe-
3bsIHOW. HenoBek 3Ha4YnTeIbHO MeHee CNeLan3npoBaHHoe
KMBOTHOE, YeM 00e3bsiHa. O6e3bsiHbI XKe 3Ha4MTENbHO Oonee
Cneumanm3npoBaHHble XMBOTHbIE, YeM YesloBeK. B pesynb-
TaTe B APEBECHOMN XM3HW ANs OOHWX 00e3bsiH 1N B XU3HW B
KaMeHMUCTbIX MYyCTbIHAX AN8 APYrix 00e3bsH NMeeTCs Lenbli
PO Taknx NpUCnocobneHmi, YTo YenoBeKy TONbKO 3aBUAO-
BaTb ocTaetcst. M 3T npncnocobneHns CBs3aHbl B OCHOBHOM
C OnpefeneHHbIMU CTPYKTYPaMM XBOCTOB 1 C 3TOM UX YeTbl-
PEXPYKOCTBIO UMM MOYTU YeTbIpexpyKoCTbio. Ho 3ameyaTesb-
Has LUTYKa y YenoBeka 3akJ/llo4yaeTcs B TOM, YTo Gnarogaps
OTCYTCTBUMIO KaKMX-NMOO SIPKO BbIPAXKEHHbIX Creumanmn3n-
POBaHHbIX Ka4yecTB Yyenoek obfafaer o4eHb MHOMMMN Ka-
decTBaMU. EMy He 3aKpbIT LEenbIA pag Takmx nyTen, Kotopble
3aKpbIThl CNeLnanmM3npoBaHHbIM BMAaM. [ToToMy 4TO BcsAkas
cneumanmsauma AT 3a CHeT COKPALLEHUsS OMHUMOTEHTHO-
CTW, COKPALLEHUS, @ MHOMAA W YCTPaHeHUs Lenoro psaa apy-
TMX BO3MOXHOCTEN.

MopdOoPU3NONOTMHECKyIO 3BOSIOLIMOHHYIO MNporpec-
CMBHOCTb YenoBeka Ha hoHe OTCYTCTBUSA MMEHHO Yy Yenose-
Ka fPKO BblpaXeHHbIX CreLanbHbIX aganTtaumm B Hanbonee
AcHOW hopMe nokaszan IxynunaH Xakcim B 1936 rofy B 3a-
Me4yaTeNlbHOM [okNafe Ha cobpaHun British association for
the advancing of science. Hy, 310 HebonbLUIOe OTCTynneHne
1 cAenan ans Toro, 4ToObl MoKa3aTb BaM, 4TO AaTb AENCTBU-
TeJIbHO CTPOroe TOYHOEe U KPaTKoe ornpefefieHne MOHATUS
3BOSIOLMOHHOIO NPOrpecca He Tak NPOCTOo, KakK KaxeTcs.
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Sl Ha3blBan 4enoBeka NMLIEHHbIM CheumanbHbX Npu-
CnocobneHnit, HoO 3To He CoBCeM Tak. Koraa-to Havanach
YenoBeyeckas crneumanmsaums no nyTm passuTtms B6onbLIMX
nonyLwapui, BOT 3Ta OFPOMHas rmnepTpodms BOMbLLMX MNo-
NyLwapum 1 cneumanmsaL g no nyTu, Hy, MOXHO Tak cka3aTb,
YCIIOBHO-pehNeKTOPHOW BbICLLIEN HEPBHOM AeATeNbHOCTY B
LUMPOKOM CMbicne cioBa obyvaemoctu.. OTkyda 1 nowna
MOroBOpKa «y4eHye CBET, a Hey4eHVe — TbMa», COBEpPLLEHHO
YenoBeYeckas NoroBopka, onpefenaoLias OCHOBHOE Kade-
CTBO YefloBeka Kak Bunaa.

Tak BOT, BEPHEMCS «Ha NepBoe», Kak roOBOPWUI MPOTOMNon
ABBakyM. 1 Ha4an 371 Paccy>XAeHns C TOro, YTo 31eMeHTap-
HOe 3BOJIOLMOHHOE fABMeHME, CBOAALLEECS K WU3MEHEHMIO,
Bronorn4eckn LOCTaToYHO AAUTENBHOMY, FEHOTUMNYECKOro
CoCTaBa NONyNALMN Kak SNeMeHTapHOM CTPYKTYPHOWM 3BOSTIO-
LUMOHHOW eAVHNLbI, OTHIOOb ELLe He SBMSEeTCA 3BOMOLMEN,
MOTOMY 4TO OHO JIMLLEHO BCEX TeX Ka4yecTB, O KOTOPbIX Mbl
FOBOPWAN, KOFAa Havanu xapakTepm3oBaTb 3BOJIIOLMOHHbIN
npouecc. M ynepnmcb B 3TOT CaMbli 3BOSIOLMOHHbIN MPO-
rpecc, KOTOpbIM BCEM HaM ACEH M KOTOPbIM BMeCTe C TeM
O4eHb TPYAHO CTPOro 1 TOYHO ONpefenuTb.

3Ha4YMT, BO BCAKOM CJly4ae MOXHO HaMeTUTb [BE BaX-
HbIX BELL: 31IEMEHTAPHYIO 3BOSIIOLMOHHYIO CTPYKTYpY — Mo-
Nynaumio 1 anemMeHTapHoe 3BOSIIOLMOHHOE ABNEHME — 13Me-
HeHMe reHOTUNMYeCcKoro coctaBa Monynaumu. f npocto He
MMelo BpeMeHu, YTobbl, Tak CKazaTb, 00AMCKYTMPOBaTb NOL-
pPOBHO BOMPOC: MPaBUIBbHO NN He MPaBUITbHO 5§ BaM Npeasio-
KW 3TN ABE BeLLM — 3N1EMEHTAPHYIO SBOMIOLMOHHYIO CTPYK-
TPy ¥ 31eMEeHTapHOe 3BOSIIOLIMOHHOE ABJIEHVE, NONYNALMIO
N U3MEHEHMe reHOTUIMYEeCKOro cocTaBa nonynsaumm. Mory
TONbBKO CKa3aTb, YTO BOMPOC 3TOT ANCKYTVMPOBANCA B Pa3HbIX
rpynnax niogen, Bcepbes 3aHMMaBLUMXCH STUMU Lenamn B
TeYyeHue Oonee fecatmneTns. M Bce Mbl yMHee HMYero Bbldy-
MaTb He MOrn. YTO AeNCTBUTENbHO HUYEro He MpuayMaellb
B Ka4ecTBe 3MeMeHTapHOM 3BOSIIOLMOHHOW CTPYKTYPbI, KPO-
Me NonynsumMmM B TOM BUAE, B KOTOPOM  BaM ee onpesenu.
M HnYero yMHee He BblyMaellb B Ka4ecTBe 311eMeHTapHOro
3BOSIIOLMOHHOIO SIBIEHWS, YEM M3MeHeHe, BUonormyeckm

117



Mukpossontoumns. Bugsl. MNonynayumm

OOCTaTOMHO AJIUTeNIbHOe, FeHOTUMNYECKOro CocTaBa Mony-
naummn. JencrButensHo, No-BUANMOMY, 3TO MOXHO CHMTATb
BeccnopHbIM. B 3T onpeneneHns MoxeT ObiTb MOXHO Oy-
[EeT BHeCTM Koe-Kakye NonpaBoYky, KOPPeKTMBbLI, HO CyLue-
CTBEHHO HWMYETO He M3MEHUTCA. DTO AeNCTBUTENBHO OKOHYa-
TeflbHOe onpefeneHme Tex OCHOBHbIX 3/IeMeHTapHbIX BeLLeln,
KOTOPbIMU MPUXOAUTCA OMeprpoBaTh, PacCy>XAas O Mexa-
HM3MaXx 3BONIOLIMOHHOIO NpoLecca.

[anbHenwm BONpocC CBOAMUTCA BOT K Yemy. [nsa Toro
4TOObl NPOUCXOAMNIO WU3MEHEHNE TEeHOTUMMNYECKOro COCTa-
Ba MONyNALUMU, HY>XEH KaKoW-TO 3BOJIIOLUMOHHBIN MaTepu-
an. JapBuWH ero o4eHb 00LLO, NPUONU3UTENIBHO U HETOYHO
onpefenan B KadecTBe 3TOW CBOEW HeonpedeneHHOW W3-
MEHYMBOCTU, NN (PAYKTYaLMW, MPUHNMAS, YTO OHW Hacnes-
CTBEHHbI. Cen4ac Mbl 04eHb XOPOLLO 3HAaEM OfVH UCTOYHUK
HacneaCTBEHHOW 3N1eMEHTapPHON M3MEHYMBOCTUM — MyTaLu-
OHHbIV MPOLLECC B LLUIMPOKOM CMbIC/e CJI0Ba. 3HaYMT, MepPBbIv
BOMPOC, KOTOPbIV AOMKeH ObITb NOCTaBEH: YTO Xe ABNAETCS
3/1eMeHTaPHbIM 3BOJIIOLIMOHHBIM MaTepranom? To ecTb Temu
3N1eMEHTapHbIMW HACNEACTBEHHBIMM NU3MEHEHWAMU, KOTO-
pble Nexar B OCHOBE 3/1IeMeHTapHOro 3BONIOLIMOHHOIO ABJ1e-
HUA, KaK Mbl €ro onpefennnu, a Janee — 11 B OCHOBE 3BOSTIO-
LIMOHHOrO npoliecca. ¥ BTOpowm BOMPOC: YTO HY>KHO CHMUTATb
3M1eMeHTapHbIMK  3BOJIOLMOHHBIMK - hakTopammn?  [loTomy
4TO ANs TOro, 4ToObl MPOMCXOAMNO Kakoe-TO BeKTOpW30-
BaHHOE M3MeHeHVe, M3MeHeHNe reHOTUMMYeCKoro CoCTaBa
NonyfsfUMKM, HY>XKHO, YTODbI Ha 3TK NOMNYNALMK YTO-TO AeW-
CTBOBaso. B nonHom 6e30encTBMM HUYero He OyeT Npomc-
XOAWNTb, MPUYEM 3TO B CTPOrov opme elile Oonee nonyseka
TOMy Ha3af nokasan XapAm 3HaMeHUTOW CBOen (hopMyJIon
reHeTn4ecKoro pasHoBecus B nonynauun. Ecnm mol nmeem
DeckoHeyHO OONbLUYIO CTPOro MaHMUKTUYECKYIO MOonyns-
LMIO, COCTOALLYIO 13 CMeCK MEeHAENMPYIOLLMX NPU3HAKOB, U
Ha 3Ty MONyAALMIO He OKa3bIBAeTCA HMKaKUX OABMNEHWUN, TO
He Janee Kak 4Yepe3 [Ba NOKONIeHWs reHOTUINYECKMIA COCTaB
Takow nonynsaummn ctabunmsmpyertcs.

CrnepoBaTenbHO, 4TOObl BLIBECTU Takylo CTabuUIbHYIO
nonynauMio 13 paBHOBeCUSt 1 NS TOro YToObl OHa Ha-
4ana M3MeHATbCS, HYXXHO [OaBNeHMe KakuMx-TO (akTopOB.
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CnepoBaTtenbHO, HY>XHO NMOAyMaTb, Kakune e haKTopbl fB-
NFHOTCS 3M1EMEHTAPHbIMU 3BOIOLMOHHBIMK (hakTopamu, 3a-
KOHOMEPHO 0OKa3bIBalOLWMMU AaBMEHME Ha NONYNALMN U 3a-
CTaBAALWUMM 3TN NONYAALMN U3MEHATBCSA C TOYKWN 3pEHNS
CBOEro reHoTUNMYeCKoro CocTaBa. BoT 3To ABa AanbHeMWmX
OCHOBHbIX BOMPOCA: PAaCCMOTPEHMe 31EMEHTapHOrO 3BOJO-
LUMOHHOro MaTepmana 1 pacCMOTPEHME 3N1EMEHTAPHbIX 3BO-
JIIOLMOHHbBIX (hakTOPOB.

HayHem C anemMeHTapHOro 3BOJIOLMOHHOrO MaTepuana.
S y> Bam roBopw, 4to [apBWH CYUTaN TakoBbIM — TO, YTO
OH Ha3blBan HeonpeaeneHHON U3MEHYMBOCTBIO, UK RyK-
Tyaumsamun. Mbl cenyac 3HaeM MHOMO O HaCNIe[CTBEHHOCTU U
M3MEHYMBOCTU. W BOT, B camom obLer popmMe HaM HYXKHO
CHayana peLunTb, 4YTO Xe HaM paccMaTpmBaTb. Mbl 3Haem o
MOCTOSIHHOM NPOTEKAHWN CMNOHTAHHOMO MYyTaLMOHHOIO Npo-
Lecca y BCeX XMBbIX OpraHu3moB. B camomn obuier hopme
MyTauMsMK Mbl Ha3blBaeM CKaykoobpazHoe AMCKPeTHoe —
M Y3KONOKanbHOE, N WHAMBWAYaNbHOE — W3MEHeHWe Ha-
CNEeACTBEHHbIX MPW3HAKoB, TO eCTb MOSBIEHME KaKOro-To
HacneaCTBEHHOrO M3MeHeHUs. 11 Hago ckasaTk, YTO B Cyll-
HOCTWM — 3TO B Takow obLLen hopme eMHCTBEHHOE, YTO Mbl
TOYHO 3HaeM 00 3NeMEHTapHbIX eanHULAX HAaCIEACTBEHHOM
M3MeHYMBOCTU. [lpyrux, Kak cemdac s Bam B cCamMon obLLel
popMe NoKaxy, Mbl He 3HaeM.

HanomHio, 4To Takoe MyTaummn. MyTaumm moryT ObiTb
reHHble, TOYKOBbIE MyTauuMn. BoT, Hekoe MecTo «A» Bonb-
LIOE NPEeBPAaTUNOCh B «a» Manoe Uinm HeKOTOpoe MecTo «d»
Masioe NpeBpaTMnock B «D» Gonblwoe. To ecTb NPON30LWNIO
MN3MEeHEeHE KaKoro-To O4eHb ManeHbKoro y4acTka XpoMoCo-
Mbl, TOTO, YTO Mbl C BaMW YCNOBUAVCh ONpefensTh B KadyecTse
reHa.

Kpome Toro, MOXeT M3MEHUTbCA He FeH, a CTPyKTypa
XPOMOCOMBI. B OCHOBe Bcerfa nexar pa3pbiBbl XPOMOCOM.
[1Ba pa3pbiBa MOryT AaTb HEMpaBUIIbHOE COEAMHEHME XPO-
MOCOM U aTb NMNOO, Kak Mbl y>Xe roBOPWUN, UHBEPCUIO, Tae
BMmecTo A, B, C, D, E, Fnony4vaetca A, E, D, C, B, F, onpege-
NEeHHbIN y4aCTOK XPOMOCOMbI MepeBepHYNCs TakiM 00pPa3oMm.
JInbo npowmsowen pa3pbiB ABYX Pa3HbIX XPOMOCOM. Xpo-
MOCOMbI OOMEHSANNCH KyCKammn — 3TO TpaHcnokaums. Kycok
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XPOMOCOMbI MOXET BbINAaCTb U MOMYYUTCH YKOPOYEHHAA XPO-
MOCOMa — 3TO Jefeums, Unn HexeaTka. Hy, 1 Kak Mbl roBO-
PWAN, MOXET BCTaBUTLCS MMLIHNIM KYCOK M MONYYUTbCS Oy-
navKaums.

MoryT nponcxoomTb camble CNOXHbIE KOMOWHALMN:
WNHBEPCUM, TPAHCIOKaLMW, Aeneumn, [ynamKaumm — B 3aBu-
CMMOCTW OT TOrO, CKOJbKO MEPBUYHBIX Pa3PbIBOB XPOMOCOM
NPOM30LLO B JAHHOM KNETOYHOM siape. Ecnmn MHoro, To Mo-
YT NOABUTBECA OYEeHb CITOXHbIE XPOMOCOMHbIe MePeCcTPOVIKU.
Bce 370 OyyT XpOMOCOMHble MyTaumu. Kak 1x nHave Hasbl-
BaIOT, XPOMOCOMHble abeppaLmm, UM XPOMOCOMHbIE nepe-
CTPOWKMN.

3HayuT, B NEPBOM Clydae eAnHULEN M3MEHYMBOCTA AB-
NAeTca oTAEeNbHbIV TOKYC XPOMOCOMBI, @ BO BTOPOM — MOp-
bonorns ofHOM MM HEeCKoMbKMX XPOMOCOM. M HakoHel,
MO>eT NMPONCXOAMTb TO, O YeM Mbl y>Ke C BaMWU HEO4HOKPaT-
HO roBopunn. CkaxeM, ranionaHbln Habop XPOMOCOM: BOT
y Apo3odunbl MoXeT BeCb Habop yABOWTLCS, 3TO OyaeT no-
amnnovama. Vinu MoxeT yaBoUTbCA OTAe/IbHas XPOMOCOMa,
370 — reTeponnovaus. M Te v apyrve BMecTe HOCAT Ha3BaHWe
«reHOMHbIe MyTaumm», MOTOMY YTO TYT eQUNHULLEN V3MeHe-
HWA ABNAETCA He CTPYKTYpPa OAHOM UMM HECKONBbKMX XPOMO-
COM, @ 4YMCJI0 XPOMOCOM; TO eCTb eANHULLEN M3MEHEHWS AB-
NINIeTCS He TeH WM NIOKYC, He XPOMOCOMa, a reHoM — Habop
XPOMOCOM, KOTOPbIN LIeNIMKOM UMK YacTU4HO y[BaMBaeTCs.
BoT 370 OCHOBHbIe TWMbI MyTaumi. [og onpefenexHve MyTa-
LM NoaxoasT nobble KOHCTAHTHbIE M3MEHEHNS NODbIX KOH-
CTaHTHbIX, FeHETUYeCKM CyLLEeCTBEHHbIX MaTPUYHbIX CTPYK-
TYp, pPenynanLMpyIOLLMXCH CTPYKTYP.

MMOMMMO Mepe4uCNeHHbIX TUMOB MyTaLMM Y pacTeHNn
HabniofaloTca nnacTuaHele MyTaumu. Mnactmuabl B oOLew
bopme, Mnm xNoponnacTbl y pacTeHNN, ABASIOTCA — YaCTLY-
HO BO BCSKOM Clly4ae — aBTOHOMHbIMW BHesAepHbIMU 00-
Pa3oBaHVAMMK, KOTOPble MOTYT OENUTbCS, Pa3MHOXaTbCs.
W'y pacTeHnn noaBAsioTCA MyTaumm — M3MEHeHWS BOT B 3TUX
cambix nnactraax. OBbIMHO OHW BbI3bIBAIOT MATHUCTOCTb JN-
CTbEB Yy PACTEHWUM, YTO MHOTMM 3HAKOMO. 3TO ODbIYHO XU-
Mepa — CMeCU M3 pasHblX NAACTUIAHbIX MyTauuK, KOoTopble
no-pa3HoMy obpasytoT xnopocunn. beisaeT xentas, benas,
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Mukpossontoumns. Bugsl. lNonynaymm

CBETNO-3e/eHas NATHUCTOCTb B 3aBMCUMMOCTW OT TOro, Kakue
MYyTaLWK, Kakme M3MEHEHMS MPON3OLLMM B 3TUX CaMblX MNa-
cTmoax.

TeopeTnyeckn MyTaL BO3MOXHbI B JTI0ObIX KOHCTaHT-
HbIX BHYTPUKIETOYHbIX CTPYKTYpPax, CMOCOOHbIX K aBTOHOM-
HowW ayTopenynnukaumn. Moka, KpoMe nnacTug y pacTeHum,
C [OCTAaTOYHOW TOYHOCTBIO APYrMX TakmxX CTPYKTYp Mbl He
3HaeM. Hy, npegnonaraeTcst koe-4to 00 1M3BeCTHOW aBTOHO-
MWW MUTOXOHAPUM, XPOMUAMM, HO AOCTAaTOYHO OonpefeneH-
HbIX JAHHbIX Y HAaC B 3TOM OTHOLLEHMM HeT. BOT 3To TO, 4TO
MOXHO CKa3aTb O MyTaLMsIX.
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K aTomy ocTaetcs [,o00aBUTb elle OfHY 3aHUMATENbHYIO
FMNOTEeTMYECKYIO BELLb, KOTOPas CBA3aHa C NpMpoaon BUpY-
COB 1 (haroB. BO3MOXHO, YTO B KNETKAxX Kak OQHOKIETOYHbIX,
TaK 1 MHOFOKETOUHbIX XVMBbIX OPraH3MOB CITy4aeTCs CBOe-
ro pofa «CcaMO3apoXLAeHME» BUPYCOB U (Paros. B KaBblvkax,
MOTOMY YTO 3TO He CaMO3apoXaeHue, a BUpYChl U arn, BO3-
MO>HO, 0Opa3yloTCs 13 «OAMYABLUNX» OCKONKOB reHoTu1Ma,
M3 KyCcKOB XpOMOCOM. OnpefeneHHble KyCOYKM FeHOTUMa
BbIXOAAT U3-M0M4 HOPMabHOrO KOHTPONS, BEPHEE, 13 KOOP-
AVHUPOBAHHOW CUCTEMbI FEHOTUMNA 1N HAYMHAIOT «Pa30oMHN-
4aTb», BECTW, Tak CKa3aTb, CAMOCTOATENbHYIO XXWN3Hb 1 pedy-
MANLMPOBATHCA B M1a3Me COOTBETCTBYIOLLEN KITETKU.

BONbLWMHCTBO TakmMx CnyYaeB BefeT K natoreHesy. Ko-
HeYyHo, Takas [AMKasa ayTopedynivuMpylollasca LwTyka B
nnasme KNneTku — Knetke 0bbIKHOBEHHO He Ha MoJb3y MAET,
a ckopee, BO BpeA. / Hapo ckasaTb, 4TO cemyac HeT fokasa-
TeNbCTB B MOJIb3Y Takoro NMpOMCXOXAEeHWS BUPYCOB. 3a UC-
KIIOYEHMEM OOHOrO — 3HaMEHWUTbIX OMbITOB PPaHLLy3CKOro
BUpycosnora Angpes Bacunbesumya JlbBoBa, AHOP> JIbBOBA,
KOTOpbIV, NO-BUAVMMOMY, B YUCTOM hopMe nokasan CBOero
pofa caMo3apoXAeHME 13 OCKOSIKOB reHoTUMNa bakTepui Co-
OTBETCTBYIOWMX DakTepmodaros. Bo BCAKOM ciydae, O4eHb
Cepbe3HbIV U KPYMHbIM UCcnefoBaTeNb BUpYycoB CT3HAN, OT-
KpbIBLUMIA B KOHUe 30-X rOgoB MepBbI YMCTbIA npenapaTt
BMpYyCa, Npenapat Taba4yHoM MO3anKuK, CHUTAET 3TO BMOJHE
peanbHbIM. Hy, 06 3TOM Bbl MOXeTe NounTaTh Yy KHYyHbSHLA.
MMOMUMO MHOTUX OPYrux Mofe3HbiX Bellen, B ero XypHa-
ne* HanevaTtaH nepeBof bnectaulen paboTbl, cOBCTBEHHO,
obuero goknaga CTaHAM nof, YyAHbIM Ha3BaHMeM «[eHbl,
BMPYCbI, paK U XU3Hb» UK «BUpyCbl, reHbl, pak 1 XXU3HbY.
OyeHb pekoMeHayIo 3Ty CTaTbio.

Tak BOT, BaM NPUXOAMNOCH, HABEPHOE, CMbILWATh U NpU-
[OETCA YacCTo CribILLaTh O PasNYHbIX POPMax Tak Ha3bIBAaEMOW
Mna3MaT4eckon HacnefCcTBEHHOCTM. DTO MOKa O4eHb Maso

* Ckopee BCero, MMeetcs BBUAY «KypHas BCECOIO3HOMO XMMUYecKoro obLLecTsa
M. .M. MeHpeneesa», rae V.J1. KHyHbsHL, Obin rNaBHbIM peakTopoM.
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n3yyeHHas obnacTb. EAVMHCTBEHHO LOCTOBEPHbLIM SABMAETCS
BOT YTO: XM3Hb KJETKN CBOAMTCS K TOMY, YTO LieHTpaNnbHas
ynpaBnsiollas cucteMa — reHoTun, Habop XpoMocoM, pa-
DoTaeT B onpefeneHHOM KIIETOYHOM aHTypaxe, B KOHEYHOM
cyeTe VM W CO3LaHHbIM 3BOSMOLMOHHO. KaXabii reHoTmn
KOOPAMHMPOBAH CO CBOVM MAA3MOTUMOM, UK Mia3MOHOM,
Tak 3TO Ha30BeM. W, N0-BUAMMOMY, He BO BCAKOM MJ1a3MOHe
reHoTUM MoXeT paboTaTb.

OTO MOKa3bIBalOT 3HAMeHUTble OnbITbl Muxasnunca, Ko-
TOpPbIV YyTb He YeTBepPTb BeKa CKPeLLBan B PasfnNyHbIX KOM-
BrHaLMsX pasHble BUObI MBaH-4aeB (Epilobium) n Epilobium
hirsutum v uenbin psg opyrux Buaos. OH NMoOny4nn Takyto
3aMevaTeNibHylo Bellb. BoT ecnv BUA «A», 1 Ha30BEM ero
reHOTUN ManeHbKNUM «a», CKpelynBaTh C BUAOM «B» — ero
reHoTUN ManeHbkoe «b» — 1 caenath Tak, 4To «A» — 3TO caMm-
Ka, «B» — cameL, TO eCTb B3ATb ANLEKNETKY OT «A», a OT «B»
Nbifbly, TO Mbl NOfy4aeM rubpua, y KOTOPOro mnasma «A»
(B MbInbLie NPAKTUYECKM M1a3Ma He COAePXKMUTCA), @ FeHOTIM
«ab»y rmbpuaa. N ecnu Tenepb Takyio AULEKNETKY CKPeCTUTb
OMSATb C MbILLOM «B», Mbl ONYYNM FTMOPUA;: NAAa3MOTUN «Ay,
a reHoTun yxe «abb», Tak cKa3aTb, pa3baBrneH ellle dornblue
«b». VI BOT HauMHaeTCsa «neTpyLika». DT camble pacTeHns
CTPEMSATCA 3arHyTbCs, MOAOXHYTb, MX OYeHb Mano XXWM3He-
CNocobHbIX. TO €CTb FEHOTUN NPeNMYLLECTBEHHO ThUMNa «b» B
nnasme «A» nnoxo paboTaer.

Takas e LUTyKa NOMy4aeTcs, eciv BCe 3TO MpoLenath
PeLMnpPOKHO, TO ecTb MOMasneHbkKy BHOCUTb, CKaXeM, reHo-
TMN «a» B NNa3My «B» — He COOTBETCTBYIOT OHW ApYr APYry,
nonyyaloTcs ypoaubl, 1 BOOOLLE OHW CKIOHHbI «3arHyTh-
cs». Ho BOT 4TO 3amevatenbHo. Muxasnuc, 3aMeHuB B pae
CKpeLLMBaHNI, CKaXeM, B Mnasme «A» reHOTUN NpaKTUYeckn
LENMKOM Ha «b» (eMy 3To yanoch), Bce-Taku 371 NapLIMBO
XMBYLLME pacTeHbMLA PA3BOAMN Jafblie B TeyeHue Leno-
ro psga nokonexnu, 6onee 15-1u. M BoT okasanacb nobo-
MbITHAs LUTYKA: OHWM BCE NyYLLe U Jly4dlle CTanu XWTb, NoKa He
BEPHYINCb B HOPMY, HO B Kakyto? OHW cTanm «B»!

3HayuT, 3Ta NnasmaTmyeckas HacnefACcTBEHHOCTb OKa3a-
nack CBOEro pofia BpeMeHHoM. B KoHLe KOHLIOB nobeaun re-
HOTUM U «Mepecobavmn» nnasmMy KJeTok Ha CBOW MaHep Tak,
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KaK eMy X04eTCs. B HeKOTOPbIX NNHMAX BEKTOP CKPELLMBAHNS
NMOMEHATb YA3N0Cb, MHOMME BbIMEPSIN, HO BCE BbIXMBLUME
NpeBPaTUANCL B pacTeHUs TOro TMna, C TEMW MpU3Hakamu,
KOTOpble CBSA3aHbl C COOTBETCTBYIOLLMM FreHOTUMOM COOTBET-
CTBYIOLLIM XPOMOCOMHbIM HaOOPOM, a He COOTBETCTBYIOLLIEN
nnasmou. Bce nmetouimecs B nutepatype B OrpOMHOM KOJN-
4ecTBe HaMeKM Ha KaKylo-TO NiasMaTuyeckyto HacneCcTBeH-
HOCTb COBEpLUEHHO HEAOCTAaTOMHO MPOAHANU3MPOBaAHbI U
MO0 ABNAIOTCA TaKOM Xe LWTyKoW, Nbo BOT elle Kakas Obl-
BaeT neTpyLUKa.

370 ObINO YCTaHOBMEHO AMOHLAMM 1 KMTaNLAMM Ha LLes-
KOBMYHOM 4epBe, a CTepTeBaHTOM Ha ynMUTKax 1 Obino Ha-
3BaHO «MAaTEPUHCKOW HacneaCTBEHHOCTLIO». [leno ceoamTcs
K cnegytowemy. Y yanTok, Bbl 3HaeTe, PakOBMHKA CIMPAnbHO
3aKpy4eHa n1Mbo B BMAE NNOCKOM, OO B BULE KOHYCOBUA-
HOW CnMpanu, NpuyemM ecTb BUAbl, Y KOTOPbIX OOHWN (DOPMbI
obpa3yloT npaeylo, a Apyrne — NeByio cnnpanb. 3akpyyeHa
nmbo Tak, nnbo 3tak. CTepTeBAHT CKPECTUST 3TUX YIIUTOK U
NOYYMN O4EHb 3aHATHYIO LITYKY: MePBOE NOKOSIEHNe — BCer-
03 B MaMall. 3HayuT, AnuekneTku OT MpaBO3aKpyyYeHHOW
YAUTKM, OMAOAO0TBOPEHHbBIE Kak NPaBO3akpy4eHHbIMU, TaK U
NEBO3aKPYYeHHbIMU CepMUAMU, AAIOT MPABO3aKPYYEHHbIE.
ANLeKNeTkn OT NeBO3aKpyyeHHbIX, 0e3pa3nnyHo, Yem UX
ONNOAOTBOPATb, AAIOT NeBO3aKpyYeHHble. Ho BOT fanbLue-To
BCe vnaet no Npuwe MeHgzento.

B 4yem xe peno? O4yeHb NpOCTO. 34eCh NPUCYTCTBYIOLLME
300J10TM JOMKHbI 3HATb, HO DOMBLUNHCTBO M3 HUX He 3Ha-
eT TInbl ApobneHns y 6eCno3BOHOYHbIX. Y MOMMIOCKOB Tak
Ha3blBAEMbIN CMMPaNbHbIA TUN OpobneHus, To ecTb Opob-
NeHne 3UroTbl UOET Mo Chvpanu, npudem Tmn apobneHns,
eCTEeCTBEHHO, 3a/I0KeH B Mfla3Me OTHOCUTESIbHO OrPOMHOM
AMLEKNETKN. B Heln pacnpeneneHbl BCskMe Tpoduyeckmne 1
Opyrve BeLlecTBa. Tun Xe CTPOeHUs AMLLEKNETKI 3aBUCUT OT
ee reHoTnna, 1 No3ToMy APOOUTLCA YNUTKA, BbIPOCLIAs 13
ONIOAOTBOPEHHOM AMLLEKNeTKM, OyOeT Tak 1 OyaeT 3aBep-
HyTa Tak, Kak reHeTu4ecku Obifo onpeaeneHo cnvpanbHoe
OpobneHre B COOTBETCTBYIOLIEV ANLEKNETKE; BHOCUMBbIN
npyv ONAOAOTBOPEHUM CMEPMUN YXKE HUYEFO WN3MEHUTb He
MoxeT. Ho ganblie-To y 31oro Fprim TN apobneHuns dypet
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TakoW, Kak MOMIoXKeHo Mo ero reHotuny, A yxe 3abbii, 410
TaM JOMMHAHTHO, Y4TO PeLeccMBHO — MpaBbIv UKW NEBbIN
3aBopoT. Kaxetcs, y 3Toro BMaa ynuTKM NpaBbl 3aBOPOT
OOMWHAHTEH, NeBblI peleccrBeH. [pocTo NpoMCXoauT OT-
CTaBaHMe OT reHoTWmna Ha oJHO nokoneHue. EctecTtBeHHoe
OTCTaBaHWe, MOTOMY YTO B OaHHOM CJly4ae HamnpaBfieHue
3aKpy4MBaHUA eCTb BOBCE He NMPM3HAK NepBOro NOKOMNeHns,
a NPY3HaK POAMTENbCKOrO MOKOMEeHWs. DTO NPU3HaK anue-
KNeTku, ChopMMPOBABLLENCS B MATEPUHCKOM OpraHmM3Me, a
BOBCE He MpU3HaK YIUTKN NepBOro MOKONEHNS.

To4Yb-B-TOYb Takas Xe WTyka Habnoganacs y LWenko-
BMYHbIX 4YepBel. PasHble pacbl LUENKOBU4YHbIX YepBen OT-
IMHAOTCA UenbiM PSaOM NPU3HAKOB; B TOM YMUCE UMEIOTCS
reHbl, onpefensolne LUBeT AnLEKTETOK, OTNIOXEHHbIX ANL,
00605104KI AULL, CKOPSYMbl — Yy LWENKOBOAOB 3TO Ha3bIBAeTCH
«rpeHon». M UBeTOM NMYMHOK nepsomn ctagun. OHWM MOryT
ObITb XXenTble, cepble, Oypble, B 3aBUCUMOCTM OMNATb-Taku OT
Moy MeHpens — Kak-To MeHgenupytoT. Ho Tam Haboaa-
eTCA Takas WTyKa: LBET ANLEKIETOK OTNOXEHHbIX ANL, ecTe-
CTBEHHO, eCTb MPM3HaK He MepBOro NMOKoneHus, onpenens-
eTCs He CnepMueM, a 3TO MpU3Hak MamMalln. M nostomy anua
OTK/aAbIBaAIOTCA TAKOro LBETA, KaKOM MOJSIOXKEH MO reHoTMny
MaTtepu. /1 3To neset [0 OKPaCKM NYMHOK NEPBOro NoKose-
HWMS, OKpacka Komx onpegensercs nponurMeHTamm, cogep-
KALLMMKCA B gnLIeKIeTKe.

CnefoBaTtenbHO, 3TO OMATb-TAKW He Kakaa-To ocobas
nnasmaTideckas HacleaCTBEHHOCTb, MOTOMY YTO OObIKHO-
BEHHO, €XEeNKV Takme Ciy4Yam TLLaTelbHO He NpoaHanm3npo-
BaHbl, rOBOpAT: «Ara, BOT HacNedyloTCs YACTO B Mamally,
nnasMaTu4eckmin Npm3Hak». TakmMx OMUCAHHbIX Mna3MaTtu-
4eCcKMX HaCcNeACTBEHHOCTEN YepTOBa NPOPBA, HO BCE OHU He
NpPOaHanM3MpoOBaHbl, a BCe MPOaHaNM3nNpPOBaHHbIE MPU3HAKK
[aloT BOT 3Ty Tak Ha3biBaeMyto maternial inheritance, To ectb
3anasfgblBaHue peanuvsaluuy npusHaka Ha OOHO MOKOMeHMe
BO BCEX TeX C/ly4asx, Koraa 4rto-To npedopmupyioLee AaH-
HbI NMPU3HAK y>Xe COAEPXNTCS B AMLIEKNeTKe, B Nna3me an-
LeKneTKu.

OfHax bl MHe yaanocb 04eHb MHTEPECHbIN Takown Npu-
3Hak y Apo30dubl HanTW. OKa3anocb, YTO PUCYHOK LLIETUHOK
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Ha TopeKce, BapbMPYIOLLIMIA Y OAHOM CaMOM OObIKHOBEHHOM
LLETMHOYHOW MyTauMK, onpefenseTcs BOT 3TMM maternial
inheritance. To eCTb 0 KYKOJIOYHOW CTaguu, rae onpepe-
NAETCA Pa3BUTME XETOTaKCUM MyXM, MOXET MpPOCTUPAaThCS
npecdopmaums Kakmx-To MOp@OreHeTUHeckmMx CyOCTaHLmmn
B AnLekneTke. A ganbliue Bce onatb MAeT no puwe MeH-
Lenio, BCe Kak cfiegyeT. 3710, no-moemy, B 40-M rogy vnv B
39-mM rofy ObINO MHOW HanevaTtaHo. Moxanym, BOT 3TOT MO
Opo30dubHbIM Npu3Hak maternial inheritance — oHTOreHe-
TWUYeCKM CaMbli MO3OHWUIA. DTO PeKOp[, B CMbICNe AeNCTBUS
MopdoreHeTnyeckx cybcTaHUMM, NpedopMNUPOBaHHbIX B
AnLeKkneTke BMIOTb A0 KYKOJIOYHOW CTagun HaceKOMOro.
Y WeNKOBMYHOIO YepBA KyKOOYHAs OKpacka, MO-MOeMy,
y>Xe HUKOraa He onpenenseTcs no Tuny maternial inheritance,
HO NUYMHKW B MOCNedHeN CTagmm MOryT UMeTb MPU3HakK
MaMmalln. A TyT [0 KYKOSKW JONe3no.

3Ha4YUT, O APYrMX TUMNAxX HaCNeACTBEHHbIX M3MEHEHUN,
KpoMe MyTauui, Mbl, B CYLLLHOCTW, HUYero He 3Haem. U mo-
XeM chenatb cnefyoulee yTeepxaerue. MpeackasbiBath U
NpPOpPOYeCcTBOBATL B €CTeCTBO3HAHWWN BCeraa [eno rHycHoe
N HUKYeMHoe. [103TOMy NPOpPOYeCTBOBATL HEMb3S, HO B MON-
HOW yOeauTenbHOCTU M OCTOBEPHOCTU MOXHO YTBEpPXAaTb
cnepylolee: ecyiv U UMEIOTC Kakme-nnbo opMbl Hacnes-
CTBEHHbIX M3MEHEHWI, KOTOPbIE HAM ELLE He M3BECTHbI, TO
OHU, BO BCAKOM CJ1y4ae KONMYeCTBEHHO, He UrpatoT 6osbLLIoM
POV MO CPAaBHEHUIO C TEMU, KOTOPbIE HAM U3BECTHbI. MoxeT
ObITb, B UCKIIIOYUTENBHBIX CIyHasx M OblBAlOT Kakne-HNOyab
nnasMoreHbl UK elle Kakas-HNOYAb YepTOBLIMHA, HO, He-
CMOTPS Ha OrPOMHOE KOSIMYECTBO OMbITOB, MPOBOAMBLINXCS
C LEnblo aHanm3a BO3MOXHOCTM Mia3mMaTUyeckon Hacnen-
CTBEHHOCTM — KPOMe TOro, 4TO § 3[4eCb FOBOPW W1 4TO BCe-
Taky NOATBEPKAAET MPUMAT FreHOTUMNA, — HNYEro TOYHOro He
N3BECTHO.

CnepoBaTenibHO, Mbl MOXeM YTBEPXXAaTb: eAMHCTBEH-
HOEe TOYHOE M XOPOLLUO HaM U3BECTHoe B 0OnacT anemMeH-
TapHbIX HaCNeACTBEHHbIX U3MEHEHWI — 3TO MYTaLMOHHbIN
npouecc B WMPOKOM CMbIC/le CJI0Ba. DNeMeHTapHbIN 3BO-
TIOUMOHHBIA MaTepuan UenMkoM, WK, BO BCAKOM Crydae,
OrpOMHOE ero DOoJbLMHCTBO, MPeaoCTaBfieH XOPOLIO HaM
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MN3BECTHbIM 13 3KCNEPUMEHTANbHOWM MrEHETNKIM MYTaLMOHHbIM
NPOLIECCOM. DNeMEHTapHbIV MaTepyran 3BONoLUMM NpeacTaB-
NeH MyTauusMm, MyTalMOHHBIMU NpoLeccamMu, BepHee, Co-
BEPLLEHHO CTPOro BbIpaxasCh, MOCTABMASETCS MyTaLOHHbBIM
MPOLIECCOM U NpeacTaBneH MyTaLMaMU.
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MyTanum — 3JieMEeHTAPHBII
3BOJIIOIUOHHBIN MaTepuaJ

Mbl  [OMKHBI  NPOLOSIXUTE TeMy MUKPO3IBOMOLUY,
KOTOPYIO 3aKOHYMAW B MPOLWbIA pa3 Ha YCTaHOBMEHWN
3NeMeHTapPHOM 3BOJIIOLIMOHHOM CTPYKTYpbl — MOMyNaLmm,
3N1eMeHTapPHOrO 3BOJIIOLUMOHHOIO SBAEHNS — M3MEHeHWs re-
HOTUMNYECKOro COCTaBa MOMNyAAUMM U BBIACHWNM, YTO Ans
OCYLLECTBNIEHWNS OHOrO BMeHNs HeEOOXOAMMO, BO-MepBbIX,
pa3obpaTbcs B TOM, YTO ABMSETCS SMeMEHTaPHbIM 3BOJIOLM-
OHHbIM MaTepuaniom, 1, BO-BTOPbIX, pa3obpaTb anemMeHTap-
Hble 3BOJIIOLMOHHbIE (aKTOpbl. B KavecTBe 3nemMeHTapHOro
3BOJIOLMOHHOIO MaTepurana Mbl MOXeM pPacCMOTPETb NNLLb
N3BECTHBIV 3KCMEepUMeHTaNbHOW reHeTVKe MaTepuan — My-
Taumn. CobcTBeHHO, Apyrve opMbl 3feMeHTapHbIX Ha-
CNeACTBEHHbIX U3MEHEHWNI HaM TOYHO He M3BECTHbI. Hesb3s
OTpULLATh BO3MOXHOCTM HaxOXAEHWs TakoBbIX, HO TaK Kak
MOWMCKM 3TV [ABHO W [OBOMIbHO MHTEHCMBHO MPOAOIKAIOT-
€1, MOXHO C DonblION yOeanTeNbHOCTBIO YTBEPXAATh, HTO
MYTaLLN B LUMPOKOM CMbICTIe CTTOBa SIBMAIOTCS €CIIN He BCEN,
TO BO BCAKOM C/ly4ae OCHOBHOW YacTblO 3/1eMEHTapHbIX Ha-
CNefCTBeHHbIX U3MEHEeHWI, HaM U3BECTHbIX 1 BOODLLe Cyliie-
CTBYIOLLMX B Mpupofe. Ecnv 4to-nmbo apyroe 1 ecTb, TO posib
ITUX APYTNX U3IMEHEHNI AOMKHA ObITb KpaiHe He3HauYUTE b-
HOW KONIM4ECTBEHHO.

Tenepb HYXXHO PaCcCMOTPETb, YAOBNETBOPSAIOT U MyTa-
UMM TeM TpeOOBaHWUAM, KOTOPblE HAAMEXWUT MpPeabsBisTb
K NoOOMy 3neMeHTapHOMY 3BOJIIOLMOHHOMY MaTepuany,
a MMEHHO: BO-NEepPBbIX, 3TOT MaTepunan AOMKeH NOSBNATHCS C
LLOCTAaTOYHOW YacTOTOM. BO-BTOpPbIX, OH AOMKEH OXBaTblBaTh
BCE MPW3HAKM 1 CBOWCTBA COOTBETCTBYIOLLIMX XMBbIX OPraHn3-
MOB, KOTOpble BOOOLLEe MOTyT BapbMpOBaTh. B-TpeTbux, 3TOT
3M1eMeHTapPHbIV 3BOMIIOLMOHHBIV MaTepuran LOMXeH 3aTparu-
BaTb Takue OMONornyeckme CBOWCTBA XKMBbIX OPraHW3MOB,
KOTOpble nofnexar otbopy, B nepsyio odepenb — obuebro-
nornyeckre CBOMCTBa, NOA0OHbIE OTHOCUTENBHOM XXN3HECNO-
COBHOCTU, NNOAOBUTOCTU, PE3UCTEHTHOCTM MO OTHOLLIEHMIO K
HOKCaM, 1 TaK fanee. B-4eTBepTbIX, 3TOT MaTepman AOMXKeH
MPWUCYTCTBOBATb B MPUMPOAHBIX MOMynauMsax. WM HakoHel,
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B-NATbIX, Te 3/1eMeHTapHble HacneACTBEHHble V3MeHeHWs,
KOTOpble Mbl CHUTaeM 3BOSIOLMOHHBIM MaTepUanom, AomxX-
Hbl ObITb OOHAPYXMBaEMbl 1 BO BHOBb 0OPa30BbIBAIOLLMXCS
opMax XMBbIX OPraHM3MOB, TO €CTb AOMXKHbI NPUobpeTaTh
3BOJMIOLMOHHO-UCTOPUYECKYIO 3HaYMMOCTb, Ha JONIoe Bpems
3aHMMaTh Kakue-To Tepputopumn. BoT cemyac Mbl 1 paccMo-
TPVIM, B KakoW Mepe U3BeCTHble HaM MyTaLuuW YA0OBNETBOPS -
10T 3TUM NATU TPEOOBAHNAM.

Bce 37K Bewy Mbl yXe yNOMWHaNX Mpu paccMoTpe-
HWUW CMOHTAHHOMO MYTaLMOHHOrO MpoLecca M, B CyLLHOCTY,
[OOJKHbI MX TOMBbKO MOBTOPUTb. Mbl C BaMu BUAENU, YTO Y
BCEX XXMBbIX OPraHM3MOB MyTaUMW NOSBASIOTCS CMOHTAHHO,
TO eCTb 0e3 Kakux-nnbo BO3eNCTBUN CO CTOPOHbI YesloBeka.
MpOoUeHTbl CMOHTaHHO BO3HWMKAIOLLMX MyTaLMM NpeacTaBns-
0T COOOV BENMYMHBI M3IMEPUMBIE U, NMO-BUANMOMY, B 3Ha-
YUTENbHOW CTeNeHn CTabunbHbIe, UM KOHCTaHTHbIe, TO eCTb
(IIOKTYMpPYIOLLME BOKPYT HEKOW CPefHeN BENNYMHDI.

Mpy pacCMOTPEHUM MYTaLMOHHOIO MPOLLecca Mbl C BaMu
y>Ke roBOPUNN, YTO 3TU MPOLLEHTbI BO3HVMKHOBEHWS CMOHTaH-
HbIX MyTaLMI HEBENWKW. HO TOrAa e 3aMeTunu, YTo Bce 3a-
BUCUT OT TOYKM 3peHns. C OfHOW CTOPOHbI, OHW HEBEJIVKM,
HY, NOpsAOKa OT OAHOW MyTaLMN Ha AECATKM Thicsy ocoben [0
O[HOW Ha MUNNMOHbLI 0coben Ha nokoneHne. Ho, ¢ apyromn
CTOPOHbI, 3TO BCE-TaKM He Takume Maslble Yucna, ecsiv BCNoM-
HUTb BPEMSI XKM3HW U YUCNIEHHOCTb MHAMBWA0B KaXXA0ro BUAA.
3a CpaBHUTESIbHO HEDOMbLLOE YUCIIO MOKONIEHNI MoOon BIL,
NosIBAAETCS Ha 3emne B MUMIMOHAX, a YacTo B MUANMapAax
ocober, 1 Ha 3TO BOMbLIOe YUCSIO BEPOSTHOCTL MOSIBNEHMS
nobow, faxe camMon peikon MyTaLMmn, KOHEYHO, OHeHb Be-
nvka. M Mbl C BaMu TOBOPUIN, YTO He cnefyeT YANBAATHCS
TOMY, YTO MPOLLEHTbI BO3HNKHOBEHWS CMIOHTaHHBIX MyTaLMM
HEeBbICOKM, MOTOMY YTO Kak pa3 C 3BOSIOLIMOHHOM TO4KM 3pe-
HUS onpefeneHHas cTeneHb CTabUbHOCTU reHOB ABMSETCS
onTMMarnebHou. Ecnn © oHa Obina MeHblle, TO 3TO NoAopBa-
110 Obl 3HaYeHMe HacNeaCTBEHHOCTM, TO €CTb 3HAYEHME HEKOW
cTabunbHoM nNepefaqn opmM OT MOKONIEHUS K MOKONEHUIO, U
3TO 3aTPYOHWUIO Obl, M O4eHb Pe3Ko, AencTBMe oThopa. A 3T0
B CBOIO OYepeflb BeCbMa 3aMEeTHO 3aMefinio Obl BO3MOX-
HOCTb NMPOTEKAHMSA BONIOLIMOHHOMO NPOoLIecca.
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Ecnu B3ATb ApYryio KPamHOCTb, ecnu Obl reHbl Obinn ab-
COMIOTHO CTAabWMbHbBI, — YTO BOODLLE HEBO3MOXHO, MOTOMY
4TO HWYTO HE BEYHO MOJ, JNIYHOWM, — TO, KOHEYHO, 1 IBOMIOLMS
He Morna Obl npoucxoanTs. CrefoBaTenbHO, HAAEXNUT OXM-
[laTb HEKOW ONTUManbHOW CTabunbHOCTM reHoB. U npun pac-
CMOTPEHWUM CMOHTAHHOTO MYTALMOHHOIO NPOLLECCa Mbl C BaMM
y>Xe FOBOPUIIM O TOM BeCbMa 3amedaTenlbHOM, He [0 KOHLA
NCCNefoBaHHOM SIBNEHUW, KOTOPOE MOATBEPXKAAET 3TOT 3BO-
TIOLMOHHBIA ONTUMYM CTabWNBbHOCTU, @ MMEHHO TO 0DCTOS -
TENbCTBO, HTO MyTabMIIbHOCTb BCEX AOCTAaTOYHO XOPOLIO M3Y-
4eHHbIX (HhOPM, OT MUKPOOPTraHN3MOB [10 BbICLUMX XMBOTHbIX,
JlaeT CXOXKMeE MPOLeHTbI HE Ha eIMHULYY BPpeMeHM, a Ha MoKo-
NeHue, To eCTb Ha eduHNLY BUONOTMHYeCcKoro BpeMeHU.

B To Bpems Kak ASNTeNIbHOCTb MOKOMEHWs pasHbIX Op-
raHVM3MOB OTNIMYAETCS HA MHOMO MOPSAKOB BEINHUH, OOLLIMIA
NPOLEHT MyTaLMI BPsL, N AANeKO BbIXOAWT 338 OAMH, MaKCu-
MYM 3a [1Ba NOpsAKa BenuyuH. CrnefoBaTesnbHO, C 3TOM TOHKK
3PEHNS, M3BECTHbIM HaM MYTaLUMOHHbIV NMPOLECC NOCTaBNs-
eT 3NIeMeHTapHble HaCNeACTBEHHbIE U3MEHEHMS TaK, KaK 3TO
TpebyeTcs C TOUYKM 3PEHUNS IEMEHTaPHOrO 3BOIOLMOHHOIO
MaTepuana.

Mbl C BaMUW yXe roBOPWIN, HTO MyTauMK, U3BECTHble
HaM M3 3KCMepUMEHTaNbHOWM FreHeTUKM, 3aTparvBaloT nodble
HaCNeACTBEHHbIE MPU3HAKM U CBONCTBA XMBbIX OPraHU3MOB:
Mopdornoruyeckme, hulnonormdeckme, XxuMmmyeckme, ncu-
xnyeckme, niobble. Bce, YTO OHTOreHeTUYECKN AaHHbIV BUA
MOXeT [aTb, BO3HUKAET B KA4eCTBe dMemMeHTapHbIX Hacnes-
CTBEHHbIX V3MEHeHU B (hopMe W3BECTHbIX HaM MyTauum.
N 3Ta M3MEHYMBOCTb B OAPBUHOBCKOM CMbIC/ie Heonpene-
NeHHa, HeHaMnpaBeHHa, LB OrpaHMYeHa BO3MOXHOCTAMM
OHTOreHe3a AaHHoM opMmbl. To, YTO B OHTOreHe3e AaHHOro
BMOA HE MOXEeT BO3HWKHYTb Briarofilaps OTCyTCTBUIO COOTBET-
CTBYIOLLMX MPEANOChINoK (HanoMm1Halo o AypaLkoM npumepe
C KMCTOYKOW Halllero OTCyTCTBYIOLLIErO XBOCTa), TO, KOHEYHO,
He BO3HMKAeT — B 3TOM OrpaHWyeHre MyTaUMOHHOro npo-
uecca. Ho BooOule MyTauMM MOTyT M3MeHsATb BCE CBOWMCTBA
N MPW3HAKK B Pa3HbIX HaMpaBMeHUsX, CHUTas OT UCXOAHOM
dopmbl, KoTopas myTmpyeT. CrnegoBaTesibHO, B Kiaccuye-
CKOM [apPBUHOBCKOM CMbICTIE MyTaUMKW ABNSIOTCA NPUMEPOM
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HeonpeaeneHHoM, CyYanHoM, CTaTUCTUYHOW HacneOCTBeH-
HOW M3MEHYMBOCTY.

TpeTbe TpeboBaHWe CBOAMTCS K TOMY, 3aTparvBaioT v
MyTaLMKM Takne BUONOrMYecKm 3Ha4YVMble CBOMCTBA OpraHm3-
MOB, KOTOpble MOFyT Nofnexars oToopy.

Mbl C BaMUW ye BUAENN, YTO MyTaLumn 1 KOMOMHaLMM
MyTaUMIA MOTYT B Pa3HOM CTeneHun, 0ObIYHO CHUXKas!, 3aTpa-
MMBaTb OTHOCWUTENbHYIO XM3HECNOCOOHOCTb HOCUTENS 3TUX
MyTaummn. § BaM NPWBOAMA NPUMEPbLI MyTaLMK, KOTopble
CHUKAIOT XKM3HECNOCOBHOCTb, HO B OMnpefeneHHbIX KoMOu-
HaUMsAX 3Ta XKW3HECNOCOOHOCTb MOXKET [axe MOBbILLATHCS.
A ecTb MyTaLMW, KOTOpble MOBBILLAIOT XWN3HECNOCOOHOCTb.
Llenbin psag MyTaumi, MOHMXKAIOLWMX XM3HECNOCOOHOCT B
FOMO3MIFOTHOM COCTOSIHMMW, MOFYT HECKOMbKO MOBbILLATh 3Ty
XKM3HECNOCOBHOCTb B reTepPO3MrOTHOM COCTOSHUN.

CnewumanbHble OMbITbl MOKa3anM TakXke O4eHb Bax-
Hylo BeLllb. Takue, HanpuMep, CBOMCTBA, Kak CeNekTMBHOCTb
OMI0AO0TBOPEHNA, MOTYT 3aTparMBaTbca MyTaumamn. OnbITb,
HamMoMHIo, Ha GnaronpusaTHbIX 0ObekTax, KOTopble MOXHO
Nerko pasBoAMTb B MACCOBbIX KOMMYecTBax, BpoAe 4p030-
un, MoryT BbITb MOCTaBMIEHb! 04eHb TOYHO. MOXHO CpaBHU-
BaTb BEPOATHOCTb, CKaXeM, OMOA0TBOPEHNS CAMOK OJHOMO
reHoTMna camMuamu TOro Xe reHoTuna Man psaga Apyrux re-
HOTWMOB, 1 HaobOPOT, OMNNOAOTBOPEHME CAMOK Pa3HbIX re-
HOTWMNOB CaMLUAMW OOHOMO reHoTMna. Takme OmMbITbl MOXHO
CTaBWTb O4eHb TOYHO, BapbMpys B 3aBUCKMMOCTM OT Crelimanb-
HbIX 33434 METOAMKY OMbITOB Ha OFPOMHOM MaTepuane, 1 no-
Ny4aTb CTAaTUCTUHECKM 3HAYMMble Pa3HULbI, KOTOPbIE 1 Dby
nosiydeHsl B onbitax CreptBaHTa, LLTepHa 1 Momx. A Hano-
MWHAIO NPO 3TW OMbIThl, MOTOMY YTO 3TO MOHAZOOUTCH Ham
NpW PacCMOTPEHMUM BONPOCa 0 bronornyeckmx hopmMax 13o-
nsaumn. Mo-BUAMMOMY, OCODEHHO Y pacTeHWM MOSBNSIOTCS
XPOMOCOMHble MyTaLlMKW, KOTOpble MOTYT BbI3BaTb HaCTUYHYIO
WA NOJSTHYIO CTEPUIBHOCTD TMOPUAOB NN AaXe UX HEXM3-
HecnocobHoCTb. CTepUNbHOCTb BbI3bIBAETCS B YCIIOBUSX re-
TepO3MroTHOW NoAMNNONaMM. HeveTHble nionabl, Hanpumep
TpUNAoWabl, Kak NPaBWO, CTEPUSIbHLI NO MOHATHBIM MPU-
YMHAM — KaX4as XpPOMOCOMa NPEefCTaBfieHa He napon unu
4eTBEpPKOW, a TPOWKOW, TO eCTb HEeBO3MOXHa HopMasbHas
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KOHBlOraLmMs 1 HopMabHbI Meo3. OpraHM3m COMaTUHeCKn
Pa3BMBAETCSA COBEPLUEHHO HOPMaJIbHO, HO BO BpeMS Melo3a
NPONCXOANT MONHBIV «Ae30paep», NyTaHuua, becnopsaok u
KM3HECNOCOBHOM HOPManbHOWM raMeTbl He obpasyeTtcs, Mno-
TOMY 4TO He MOXET HOPMaJSlbHO MPOTeKaTb HU CTaAUA KOHBIO-
raunm, H pegykumsa XpoOMOCOM.

To e caMoe MMeeT MeCTO 1 B O4eHb MHOMMX Crly4anx
reTeponyionanmn, To ecTb YABOEHWUA Y1Cia OTAENbHbIX nap
XPOMOCOM, BepHee, OTAESbHbIX XPOMOCOM W3 PAa3INYHbIX
nap romonoros. CnefoBaTesibHO, MOXHO CKa3aTb, Y4TO My-
TaLWW U C 3TOW TOYKM 3peHUs YA0BNETBOPSIOT TPeOOBaHMIO,
npeabaBiseMoMy K 311eMeHTapHOMY 3BOJTIOLIMIOHHOMY MPo-
Leccy.

[axe y HacekoMbIx BpoOAe Apo30(uIbl MNOABNAOTCA
MyTaLMKW, BANAIOLLME, CKaXKeM B KaBbl4KaX, Ha «MCUXONOMN-
Yyeckme» Npu3Haku. Hanpumep, MyTaums, Npu KOTopow oT-
CyTCTBYeT HOPMaJbHbIVI ANS B1Aa APO30MUIIbl MONOXMUTENb-
HbI POTOTPONM3M. MyXI He pearnpyioT Ha CBET, XOTA BUAAT
COBEPLUEHHO HOPMaSIbHO. 1POCTO OTCYTCTBYET BOT 3TOT WH-
CTWHKT, NV TPOMU3M NONOXNTENBHOW PeakLni Ha CBET; OHU
He NeTAT U He BeryT K MCTOYHMKY CBETa, @ OTHOCSTCS K HEMY
COBEepLUEHHO PaBHOAYLLUHO.

Y NO3BOHOYHbIX, KaK M3BECTHO, OMUCaHbl MyTaLMK, TaK
CKa3aTb, napannenbHble OONbWMHCTBY HEBPOMOrMYeCKn-
NCUXMATPUHECKMX NPU3HAKOB 1 BonesHel Yenoseka. Bcnom-
HUTb TONbKO MbILLEN -XOPEATUKOB, «BaNbCUPYIOLLMX» MblLLEN
W LUenbiv pag Apyrvx MyTaumi, Bbi3blBalOLLMX HaCNeACTBEH-
Hble 3a00neBaHNs LUEeHTPabHOM HEPBHOW CUCTEMbI, COBEP-
LLeHHO napannenbHble TeM, KOTopble HabMoAAI0TCS Y Yeno-
BeKa.

C lpyrovi CTOPOHBI, ONSATb e Ha NabopPaTOPHbIX rPbI3y-
Hax MOKa3aHo, YTO MyTaLMW BAUSIOT U Ha KOJIM4ECTBEHHYIO
CTOPOHyY, Hanpumep, TakuxX Bellen, Kak (opmmpoBaHue
YCIIOBHbIX pedieKCoB.

CnepoBatefibHO, MOXHO Tak NMOAbITOXNUTL: MyTaLN Bbl-
3bIBaIOT NIOObIE M3MEHeHWs NIoObIX HACNEACTBEHHbIX NPU3HA-
KOB 1 CBOMCTB — MOPMONOrMYeCcKmnx, PU3nNonormyeckmnx, xm-
MUYeCKUX, MCUXONOrMYecKmX, BKItoYas ooLLebronormyeckmne
CBOWCTBA, Takme Kak OTHOCUTENbHAas >XWM3HeCrmoCOBHOCTb,
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NJIOAOBUTOCTb, CKPELLMBAEeMOCTb M Tak Jasnee. Bcrpedatorcs
I OHW B MPUPOAHBIX NONynAaumMax? A BaMm B NpOLUbIA pa3
roBOPWMI, Ha4MHas PacCy>XOeHWs O MUKPO3BOMIOLMM, HTO
C cepenHbl 20-X rofoB Hayanocb reHeTn4eckoe 13yveHue
NPUPOAHbIX MONYNALMM, BEPHEe, aHanm3 reHoTUNM4ecKoro
CoCTaBa NPUPOAHbIX NONyAfUMI. Hy, MeToa KpanHe npocT, y
ManonoaxodaLMx AN reHeTU4eckmx NCccnefoBaHn BUOOB
COOTBETCTBEHHO TPYA0EMOK. Y TakMX Xe BMUAO0B, Kak ApO30-
duna, Lenbin psa PacTeHNIM, HAaCEKOMBbIX, HEKOTOPbIX PblD
W TaK fanee, OH He CJIMLLIKOM TPyA0eMOK. 3ak/o4HaeTCa OH B
cnepytouleM. § npueeny npumep Havbonee NpocToro, ne-
MEHTapHOro Takoro aHanumsa. bepyTtca camkm 13 NpUpPoOLHON
nonynauMm, onfIofoTBOPEHHbIE, TO eCTb Bbl MOXETE HabpaThb
M3 MPUPOAHOWN MOMyNAuMM AOCTaTO4HOE KONMYeCTBO Ca-
MOK, HY a flanblle, icCHoe Aeno, UAeT paboTa TONbKO C Temu,
KOTOpble ObiIV ONIOAOTBOPEHBI B MPUPOIHbLIX MOMyNsALm-
Ax. Te, KOTOpble He OMNo4OTBOPEHb!, He AafdyT NOTOMCTBA,
N COOTBETCTBYIOLME MPOOUPOYKM MOXHO BbIOPOCUTL. OT
TakoW CaMKM MOMy4aeTCst NepBOe MOKOMeHMe, 3HaYUT, rae-
TO B MPVPOOHOM MONyAsALMM OHa CKPeCcTMnacb C KakyM-TO
CaMLOM WY CaMuaMu, HaM HensBeCTHbIMU. W HaM Ha Hux
HannesaTb. [1ony4eHo Fprim — nepBoe nokoneHue. 13 storo
NepBOro NokoneHus bepeTcst BO3MOXHO Oosibliee YO OT-
OeNbHbIX MaPHbIX CKPELLBAHNINA.

MPUMUTUBHbBIN  CTaTUCTUYECKUM  aHanmM3 MOKa3bIBaeT,
4TO ANA Tex Lefier, O KOTOPbIX A cemyac CKaxy, AOCTaTou-
HO, Hy, ckaxem, oT 10 go 20 napHbIx ckpelimBaHn Ha Fa.
M BOT OT HMX M NoJly4aeTca cooTBeTcTByOLee F2. Tenepb ACHO
cnepytoLLlee: eciv cCamka M3 MPUPOAHOM NONYASLMN U OMo-
[LOTBOPUBLLNIA ee camMell, U3 NMPUPOAHON NonyNaumnm Obinu re-
TEPO3MrOTHbI MO KakoW-HMOYAb MyTaUmMK, TO CTaTUCTUYECKN
NPYMepHO MOSIOBMHA MyX MepPBOro MOKOJeHWs Toxe Oyaet
reTepo3nroTHa no 3Tov MyTaumu.

YBUAETb Bbl 3TOr0 HE MOXETE, MOTOMY YTO DOMBLUMHCTBO
MyTaLUMN pPeLecCMBHbI. 3HAYUT, HYXXHO MOCTaBUTb U3 3TOrO
NepBOro MOKOMEHUs CTOMbKO OTAEMbHbIX Map, 4Tobbl C [0-
CTaTO4HOWM [OCTOBEPHOCTbIO MOMacTb Ha napy, rae oba, ca-
MeL, U caMKa, reTepo3nroTHbI MO OAHOM M TOM e MyTauuu.
Torga B cootetcTBylOWeM F2 3ta MyTaumsa pacwenutcsa 3:1
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W BbISBUTCA. 3HAYUT, BOMbLUOE KOAMYECTBO Nap HY>XXHO B3ATb
TONBbKO A1 TOrO, 4TOObI ObITb YBEPEHHbBIM, HTO XOTS Obl OAHA
napa OyfeT reTepo3nroTHa no OfHOM 1 TOM Xe MyTaLun,

Ecnn nonosKHa 3TMX Myx NepBOro MOKOMEHNA reTepo-
3UroThl, TO, BOOOLLLe-TO roBops, CTaTUCTMYECKK, Ha BonbLIMX
uMdpax — NPUMEPHO OfHa 4eTBEPTb 3TUX CKpeLMBaHUN —
[OOJKHA 0Ka3aTbCa retepos3nrota C reteposmroton. Ho, Ko-
HEYHO, 3TO MPW MarbIX YMCNax O4eHb BapbupyeT. M BOT A
TOro, YTOObI C MOSIHOM LOCTOBEPHOCTHIO XOTb OLHO CKPEeLLM-
BaHWe Ha F2 ObINo retepo3nrota C retepo3nroTon, Hy>Ho
B3ATb B CpefiHeM OKOMo 15 WTyK. 3TO MOXHO Jlerko, NoBTO-
pAlo, NPoCHUTaTb MateMaTn4eckn. Takoe NPoCHUTbIBaHME U
MOKa3blBAET, YTO MpuemMinemMble BePOATHOCTW OaHHOro ckpe-
LwmBaHua nexart B npegenax ot 10 go 20 nap Ha Fa.

CnepoBaTenbHO, eCnn XOTs Obl OHO CKPELLMBaHWE Bbl-
LLeNMIO Kakylo-TO MyTaumio, CKaXem, «a» manoe, TO 3TO
3Ha4YUT, YTO 3Ta MyTaLMA B reTepoO3UrOTHOM COCTOSIHUK CO-
flepanach yxe y COOTBETCTBYytOLLen BabylwKky nnu nepyLu-
KW, B3STbIX M3 MPUPOLHOro HaceneHus. V1 Takum cnocobom
MOXHO MpoaHanu3MpoBaTb noboe KONMYeCcTBO MHAMBULOB
13 MPUPOLHOrO HaceNeHns.

OObIYHO A4151 NePBOro 03HAKOMSIEHWS C FeHOTUMMYECKNM
COCTaBOM MOMyNALMK M3 NPUPOLHOro HaceneHus bGepetcs
HECKOJIbKO COT, OKOMIO MATUCOT MHAMBWMAOB. W 3TO AaeT Bam
npencraBlieHne O CTeneHu reTepo3nroTHOCTU Mo MyTaumam
COOTBETCTBYIOLLIEW MPVPOAHON NONYAALMN.

1 BOT, OKa3bIBAETCH, YTO Y BCEX XMBbIX OPraHM3MOB, KO-
TOpble TakMM 00Pa3oM UCCIEeLOBaNNCh, BCe MPUPOLHbIE MO-
NyNALMM B BbICOKOW CTEMEHM reTePO3UroTHbI. Hy, YTO 3Ha4nT B
BbICOKOWM CTENeHW? 3TO 3Ha4UT CeflyioLlee: Y4To AecATKM Npo-
LIeHTOB BCEX MHAMBWAOB B MPUPOLHOM NONYAALMM reTepo3n-
FOTHbI MO KakoW-N1Mbo MyTaumm, OOMbLLIOW MyTaLMK, YCTaHO-
BMMOW 0e3 MOMOLLM Kaknx-nnbo crneumanbHbIX METOLOB.

To e caMoe yCTaHOBMEHO M ANa Mafbix MyTaumn. [Ans
MYTaLN OTHOCUTENTBHOMN XKM3HECMOCOOHOCTU, ANS MyTauui
No NAOAOBUTOCTU — AN BCAKMX TaKMUX (DU3MONOTMHECKMX My -
TalMi yCTaHOBMEHO TO e camoe (Hanpumep, yxe B NepBoM
aHanmM3se, 0 KOTOPOM f BKpaTLe YNOMWHan, KOTOpbIN Mbl C
EneHon AnekcaHapoBHOM Nposenn B 27-M rofly). Tam 6binm
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MNCCeA0BaHbl NLLb OKOMO ABYXCOT MyX U3 OfHOW NMPUPOAHOM
nonynaumu Drosophila melanogaster 1 BbiLLenmnock, Ckonbko
NOMHITCS, 0KOJ0 20 pa3nnyHbIX MyTaLMIA BO BTOPOM MoKone-
HUM, NPUYEM MHOTME MOBTOPHO. TO eCTb YacCTb 3TUX MyTaLMM
BbILLIEMNMACh TONbKO B OJIHOM U3 Fprim — cogep»kanach ToNbKo
B OfHOW 13 NPUPOAHbIX CAMOK, B3ATbIX 13 NMPUPOAHOrO Ha-
ceneHuns. Ho Obinn ciydam, Koraa ABe, TpW, KaxeTcs, Makcu-
MYM [10 [IBEHAALATN CaMOK OblIv reTepo3nroTHbl MO OfHOM
1 TOW Xe MyTalyn. DTO NMokasblBaeT, YTo Nodble NprpoaHble
Oonee-mMeHee cBOOOAHO CKPELLMBAIOLLIMECS MONYAALMM B Bbl-
COKOW CTeneHWn retepo3mnroTHbl. KcTaTi, HamoMHIO, YTO BCe
CTapble 1 MHOTO HOBbIX «FPSA3HBIX» OMbITOB, KOTOPbIE CTABATCS
C Lenblo KakKoro-HMoyab TaM YCTaHOBNEHWS BIISHNS Yero-To
Ha HacnedCTBEHHOCTb 1 TaK Aanee, CTaBATCA Ha NPUPOAHOM
MaTepuane, He YCTOM reHeTUHeCKN, 1 TaM BbILLeNNseTcs, KO-
HEYHO, BCsKas BCAYMHA. Tak YTO TaKOro POfa OMbIThl HE MMEIOT
HMKAKOrO 3Ha4YeHUs U PeLlnTeNbHO HUYEro He MoKasbIBaloT,
[l0Ka3blBalOT NULLb reTepo3nroTHOCTb NoOOro MpPUPOLHOro
MaTepuana no uenomy psay MyTauum.

Hy, Mbl 3HaeM, 4TO ¥ YenoBeyveckoe OOLLIECTBO OTNIMYa-
eTCs He MeHbluen, a, noxanyn, 6onbLien cTeneHbio reTepo-
3UrOTHOCTW MO LENoMy psay MyTauui, B TOM Y1Cie W nato-
reHHbIX. B Kaxpom 4enoBedeckow Monynsaummnm CoaepsKnTcs
BbICOKMI MPOLIEHT LIeSIOro psfia PeuecCcMBHbLIX HacNeacTBeH-
HbIXx Oone3Hen. 1 He Oyy Bam 3TO pacCyconMBaTh, MOTOMY HTO
3TO TPUBMANBHO 1 CaMO COOOM MOHSTHO, YTO BbILLENEHMe ro-
MO3WrOT, NPOSBNSAIOLLMX MNPU3HAK, KOHEYHO, BO3MOXXHO NLLb
No AOCTUXEHUW OnpefeneHHON KOHUEHTPALMN reTepo3nror.

Ecnu KNMHWIKM B ropofiax 3a0nTbl BCAKUMU HACNIeACTBEH-
HbIMW NMNUKAMU, U WN30DPEHNKAMM, N LMKIIONOHBIMUA, U
napaHoMKamm, 1 3NUNenTUKamm 1 Tak Janee — 310, KOHe4YHo,
OYeHb MeyasibHO. BomnblNHCTBO 3TUX 3aboneBaHU pelec-
CWMBHbI, M YacTas BCTPEYAEMOCTb UX B YeJTOBEYECKMX MOmnyss-
UMAX B KIIMHNYECKOM FrOMO3UIOTHOM (hopMe MoKa3biBaeT Ha
BbICOKYIO CTeMeHb KOHLEHTPAUMW COOTBETCTBYIOLIMX reTe-
PO3MIoT B COOTBETCTBYIOLLIMX NONynsumax. Hy, 3To NOHATHO:
CHUXas CMepTHOCTb Yy YenoBeka, MeauLHa UMeeT 1 oTpuLa-
TeNlbHble CTOPOHbI. CHMMXas AaBneHue oTbopa, NoBbillas Be-
POSITHOCTb BbIXXMBAHMWS MOObIX KOHCTUTYLMIA, OHA, KOHEYHO,
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YBENNYMBAET 1 BEPOATHOCTb MOBbILLEHNSA KOHLEHTPaLMKW Ha-
CNefCTBEHHbIX DoNesHel B YenoBeyeckmnx Nonynsumsx.

BoT Takoro poga pabotsl, cervac NpoBefeHHble yKe Ha
LeSloM pafe BUAOB MUKPOOPraHM3MOB, PaCcTeHUN U XNBOT-
HbIX, MOKa3blBaIOT, 4TO BCE MPUPOLHbIE MONYAALMM, Kak ry6-
KW, HanMTaHbl reTepo3nUroTHLIMU MyTaLMAMK, MyTaUUsMU B
reTepo3nroTHOM COCTOAHUN.

CnepoBaTenbHO, C 3TOW TOYKM 3PEHMA MyTauuu ToxXe
yaoBneTsopsioT TpeboBaHMio, NpeabaBAseMoMy K oOoMy
3/1EMEHTapHOMY 3BOJTIOLIMOHHOMY MaTtepurany, YTO OH JOMKeH
NpWCYTCTBOBATb B NIOOLIX MPUPOLHbIX nonynsumsx. Hako-
HeLl, JOMKEH 3aMeTUTb, YTO Cemyac 1y XOPOLLIO reHeTUYeCKy
M3y4YeHHbIX 0OBEKTOB MMEETCS LeNbIv Paf CneumansHbiX T1-
MOB CKPELLMBAHMW, KOTOpble MO3BONAIOT C MEHbLLEN TPYLO-
€MKOCTbIO BbINaBVBaTh N0ObIE TUMbI MyTaLMIA, HAXOAALLMX-
CA B MPUPOLHbBIX MOMYAALMAX B FETEPO3UTOTHOM COCTOSHWN.
Y Ap030MPUITbl UMEIOTCH KyJbTYPbl, KOTOPbIE NMO3BOSAIOT CPAB-
HUTENbHO MPOCTO OTNAaBAMBATL PeLecCMBHble MyTauun Mo
BCEM YeTbIpeM XPOMOCOMaM Y Ap0o30dubl, Takue cOanaHm-
POBaHHbIE KyNbTypbl. TO Xe MeeTCa Y KyKypy3bl, Y NIbBUHOMO
3eBa, Y Lenoro paaa Apyrux XopoLuo U3y4eHHbIX BUOOB.

MocneaHM BOMpPOC, a MMEHHO: eCliv MyTaLun ABASIOT-
Csl 3NeMeHTapHbIM 3BOJIOLMOHHBIM MaTepuanom, obnagatot
BCEMW HY>XKHbIMW CBOWCTBAMU U MPUCYTCTBYIOT B 3aMETHbIX
KOHLEHTpaLMAX B NPUPOAHbIX MOMYAALMAX, TO 30010TU U
DOTaHWKK, M3ydas NOMNYALUMOHHYIO U reorpaduyeckyto 13-
MeHYMBOCTb, AOMKHbI HAUTW PAL C/Ty4aeB, B KOTOPbIX Onpe-
LleneHHble MyTaummM npuobpenn COOTBETCTBYIOWMIA Treo-
rpar4ecknin apean, To eCTb CTOMPOLEHTHO UK B BbICOKOM
npoLeHTe PacnpoCTPaHWUANCh B LESIOM psae monynaumi B
Kakom-nnbo mecte. Ho Hafo ckasaTb, YTO, K COXaNeHwuio,
paboT Takoro TMna AO CMX Mop o4veHb Mano. O4eHb Marno.
[Mo3TOMYy HeMyApeHO, 4TO OMUCaHHbIX Clly4aeB reorpadu-
4eCcKOoro pacnpefeneHns oTaeNbHbIX MyTaunn AeNCTBUTENb-
HO HeMHoOro. Hy, Ha nTuuax cneumanbHO 3TUM 3aHKMaSCH
LLiTpe3emaHH, koe-KTo 13 O0TaHWKOB. Ho rnaBHbIM 06pa3om
FeHETUKM BbIMCKMBANM Clly4am Takoro pacnpoCcTpaHeHus no
TeppUTOPUM OTAENbHbIX MyTaLM Cpeay MaTepurana 300510-
roB 1 6OTaHMKOB, KOTOPbIM 300710TU 1 OOTaHWKM MO CEPOCTU
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npornagenu. W takme cy4an ectb, 1 eCnin XOpOLLEHbKO U3-
Y4UTb OFPOMHBIVI MaTepwuan, cobpaHHbIV NONEBLIMU 30010~
ramu 1 6oTaH1KaMK, To MaTepuran no MyTaLMsM MOXHO, KO-
HEeYHO, O4YeHb 300POBO MPUYMHOXMUTD.

§ Ha3oBY BaM OfIH NpMMep, Hebe3bIHTEPECHbIV B CBA3M
C TeM, YTO OH CMOT ObITb MPOCTIEXEH Ha MPOTAXEHWN CPABHM-
TeNbHO GONBbLIOrO BPeMEHU. 3HAMEHUTbIN PYCCKMIA akaLeMmK
MBaH VBaHoBWMY JlenexmH Bo BTOpon nonosuHe XVIII Beka,
To ectb 200 net TOMy Haszapg, nyTewectsya no Mpuypansto,
n3y4an Te MecTa B eCTeCTBEHHO-NCTOPUHECKOM OTHOLLEHUU.
B Balkumpum, NpuMepHo B parioHe Ydbl, Ha OalLKMPCKUX NyL-
HbIX PbIHKaX OH OOHAPYXXMI CPABHUTENBHO BbICOKMI MPOLEHT
LLUKYPOK XOMSKOB YepHOro LiBeTa, MenaHncTnyeckyto hopmy
XOMAKOB. Hy, XOMAKM pacnpocTpaHeHbl O4eHb LLUMPOKO MO
BCEMY CeBepy W LieHTPY BCeW CTEMHOW 30Hbl, OT BeHrepckow
nywThl Ha 3anage u LleHTpansHow EBponbl Ha 3anage Ao Cu-
oupw.

TpexLuBeTHble, 04eHb NeCTpble XOMsAYbYM LUKYPKX Obinv B
HEKOTOPOW LIeHe 1 LN Ha OTAENKY W yKpalleHne ofex bl 1
BCSKMX ObITOBbIX BELLEW, MOITOMY OHM B HOMbLIOM Konnye-
CTBE MOCTYMNanu Ha MyLUHble pbiHKK, 1 JlenexuH Obin, noxa-
NIyW, NepBbIM 300/10rOM B MM1pPE, KOTOPbIV MOUHTEPECOBasCH
KONMYECTBEHHbIM y4eTOM MaTepwmana. OH 0BHapy>XII, YTO KakK
pas3 B 3TMX MecTax ballknpum, B parioHe HU30BbEeB pek Ydbl 1
Benow, o4eHb BbICOKMI MPOLEHT MENAHUCTNYECKMX XOMSKOB.

Tak kak JlenexmH Obin 3HaAMEHWTLIM akafeMukoM (a nio-
LM CBOWCTBEHHO YHaCNeA0BaHHOE OT 00e3bsHbMX NPeAKOB
nofpaxaHue, 1 no NIeHOCTM OTCYTCTBYET BblpaXKeHHoe Xena-
HW1e 3aHMMaTbCA YeM-TO CBOVIM), TO B TEHEHWe BOT yKe ABYX-
COT NIeT noApaxaTtefnu CTann ropoputb: «Ax, BOT JlenexmH
OTKPbIN 3TUX XOMAKOB». /1 KaxXAabln, 3Ha4UT, fypak, KOTOPbI
nonagan B COOTBETCTBYIOLLUME MeCTa, CYUTa CBOWM LOJTOM
NHTEPeCoBaTbCH MENAHUCTUYECKUMM XOMSIKaMu. DTo obe-
3bAHbe CBOWCTBO y4eHbIX MO0 Ha MOMb3y Hayke, MO3TOMY
B TeYeHMe ABYXCOT fIeT HaKOMUICS MaTepuran no KOHLEHTpa-
UMM B pasHbIXx MecTax BMOOBOro apeana xomska Cricetulus,
BOT 3TUX MENAHWNCTOB.

B niobor nonynaumm xoMskoB B BUE, Kak 300/10MM 3TO
Ha3bIBaIOT, abeppaHTOB, 3TW MENaHWUCTbI BCTPeYaloTCs rae
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yrogHo. Hy, BOT OHM paccenunmncb BAOMb CEBEPHOW FpaHuMLbl
BMOOBOro apeana. loyemy — HewnsBecTHO. [10-BUAMMOMY,
B 3TMx Oonee npoxnaaHbix, Gonee Cbipblx ycnoBusx 6nm3
CeBepHOM rpaHuLbl 3Ta MenaHUcTMYeckas MyTaums Umeet
Kakune-To NperMyLLEecTBa.

3T0 NpocTas MyTaums, NPOCTO, MOHOIMOPUAHO MeHae-
nvpyloLas. 3T0 CPABHUTENbHO HEelaBHO, Kak pa3 HakaHyHe
nocnefHen BOVHbI, ObINo 3KCNePUMEHTANIbHO YCTAHOBNEHO B
Knese Cepreem Muxamnosudem eplieH3oHOM. OH MU3y4umn
HacnefoBaHVe OKPACOK Y XOMSIKOB W BbISICHWUI, YTO BCe 3TU
MeNaHuCTbl — OfHa U Ta Xe peLeccBHas MyTaLus, KoTopas
NpOCTO MeHZenumpyeT 1 pacwennsetcs 3:1.

Mory ellie NpMBECTM OAMH NPUMEP «HACEKOMOWM». SKC-
NepVMEHTANbHO MCCNeays reorpaduyeckylo M3MeH4YMBOCTb
pacTuTenbHosAHOM boXbel KopoBkn Epilachna chrysomelina,
Mbl OOHAPYXXNAN Y 3TOFO BUAA LESbli psf, MPOCTO MEHOENN-
PYIOLLMX MPU3HAKOB, B TOM YMCIe NPU3HAK, HOCALLMI Ha3Ba-
Hwe Elaterii. Jeno o6cTonT NpUMepHO TakM 00pa3oMm: Liefbii
pag nonynsaumm, B 4acTHoCTn Ha Kopcrike, ceBepe CapamHumm,
NpPakTU4eCKN CTOMPOLEHTHO 3naTepus, HY N KOHLEHTpaLMs
anaTepun K nepudepun 3Toro apeana nagaer. B kadvecrse
3Ton abeppaumm reTepo3nroTHbIE 3MaTEPUM BCTPEYAIOTCS B
uenom psage nonynaumn Epilachna chrysomelina, a 3gech 37a
MyTauus 3natepum npuobpena, Tak ckaszaTb, reorpaduye-
CKWUI apearn, cTana, ecnm XxoTuTte, NoABULIOM.

3Ha4UT, Mbl BUOUM, YTO B psafe CJly4aeB AeNCTBUTESb-
HO MOXHO MOKa3aTb, Tak CKa3aTb, BbIXOXAEHWe OTAeNbHbIX
MyTaLMN Ha NUCTOPUYECKYIO SBOSIOLMOHHYIO apeHy, To ecTb
nprobpeTeHne MU onpeaeneHHoro apeana. Cneayet Takxe
OXWAATb ABYX APYTVX BELLEN, eCni MyTauumn — AeNCTBUTESb-
HO 3/1eMeHTapHbIN 3BOMIOLMOHHbBIV MaTepuan.

Bo-nepBbIX, KOMOVHUPOBaHME MyTaUWI UAKU NPOCTbIX
KOMOMHALMA MyTaLM B pa3HbIX YacTaX BWOOBOrO apeana.
3710 ObINO NokasaHo LoOp>XKaHCKMM OMsTb-Taky Ha XXyKe, Ha
DoXbelr KOpoBKe, 04eHb 3aMeyaTenbHOM [albHEBOCTOYHOM
KpynHou Ooxben KopoBke Harmonia axyridis. 9Ta 00Xbs
KOpOBKa pacnpocTpaHeHa Ha 3anafe oT lNpubankanbs, Ha
BOCTOK A10 ANOHWM BKITIOUNTENIbHO, BKITIOYas BCe [Mpramypebe,
YCCypumCKMI Kpart 1 CEBEPHYIO 1N CpefiHioio MaHbuXypuio.
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B pa3Hbix Nonynaumsx KOMOUHMPYIOTCS MPUMEPHO OKONO No-
NYAI0XNHBI MPU3HAKOB, CO3[4aBas NoA4ac JOBOMLHO NPUYy -
nuBble PopMbl 3To Harmonia axyridis. bbino nokasaHo, 4To
3TV OTAenbHble NPU3HaKkM Harmonia axyridis — npocTele Mo-
HOrMbpPUAHO pacllennsaoLwmecs MyTaummn. CnefoBaTtenbHo, B
JaHHOM Cily4ae Mbl MMEeM KapTUHY B3aMMOMPOHUKHOBEHNS
apeanoB OTAENbHbIX MPOCTbIX MyTaLMiA, CO3AA0LLMX JOBOMb-
HO CNOXHYI0 KapTWHY B reorpacu4eckon N3MeHY1BOCTY.

Bo-BTOpbIX, ONATb-TakKM, eCnm BCe 3TO TaK, TO CKpeLn-
BaHWA Nepecekalowmxcs NPUPOLHbIX TakCOHOB, MOABMAOB U
OAN3KMX BUAOB — €CIN UX MOXKHO B UCKYCCTBEHHbBIX YCIOBM-
X CKpeLLMBaTb — LOMXHbl 4aBaTb MO BCEM 3feMeHTapHbIM
npy3HakaM NpocTble MeHAeneBckme pacLlenneHns, a B Cym-
Me OTINYUIN — OYeHb CNIOXKHbIe NONUTMOPUAHbIE MeHOEeneB-
CKve pacLienfienns. 370 Tak U ecTb U NMPOBEPeHO HaMM Ha
Epilachna, TonsawmMmToM — Ha 6aboyke Lymantria dispar, Ha
HenapHoM Lefnkonpage, BMHre — Ha MekcMKaHCkMX pbibKax
Lebistes, KoTopble akBapWyMMUCTaMUN Ha3bIBAIOTCS TYNAWAMMU,
CaMHepOoM ¥ ero LKoo — Ha aMePUKaHCKOM MbILLEBUAHOM
rpbi3yHe Peromyscus, Ha Tak Ha3blBaeMOW OneHber MbILUW,
XOTSl OHa 1 He MbiLLb B Y3KOM CMbIC/e CJTOBA, a MblILLEBUAHbIN
FPbI3YH, Y Ha OFPOMHOM KONMYeCTBE PacTeHui, NOABUAOB U
BMOB PacTeHWN.

Bciogy, roe TLwaTeNbHO M TO4HO MPOBOASATCA CKpeLym-
BaHWs, OKa3blBaeTCs, YTO MPUPOLHbIE TaKCOHbI OTNM4alOTCS
KOHeYHbIM, MHOrAa O4eHb OOMBbLUMM YMCIOM 3f1IEMEHTAPHbIX
MYTaHTHbIX MP13HaKoB. KaXablvi B OTAENBHOCTM aeT MPOCToe
MeHOeneBckoe pacliensneHne; BCce BMeCTe, KOHEYHO, AaloT
KpaviHe CNOXHYI KapTUHY MOAUIMOPWMAHOrO pacluenneHuns
1N (PEHOTUANYECKOrO B3aMMOLENCTBMSA Pa3HbIX MPU3HAKOB,
MO3TOMY MaflorpaMoTHbIE JI0AM YacTo roBopAT: «BoT, ckpe-
CTWAM [Ba Janekux copTa nweHnubl. Kakune TyT MeHgenes-
CKVe paciienneHna?» Hy, 370 NpocTo pesynbTaTt NpoBeneH s
coBepLLIeHHO Be3rpaMOTHOrO reHeTNYeCKoro aHanmsa. Jlioau,
nnasawliMe B [EVCTBUTENBHO OMPOMHOM pa3HOoOpasmu
KOMOMHaLMM, He MPpoCiexmBaloT TOro, YTO eLle nontopa-
CTa C NIMLWHWM NIeT TOMY Ha3af, Kak Mbl C BaMKW B Ha4ane Ha-
WX paccy>xaeHun Buaenu, obHapyxunn Hamt. OOHapyxun
Ha Tex e MWEeHNLAX U MPOYUX CKPELLMBAHUAX PaCTEHWN,
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a VIMEHHO — pacnaf, B CKpeLLMBaHMAX A0 3NIeMeHTapHbIX Npu-
3HaKOB, KOTOpble Aanblle B CKPeLMBaHNAX He pacnafatoTcs.
A 113 3TUX 3MIeMEeHTaPHbIX NMPU3HAKOB Kax[bl B OTAENbHO-
CT1 [JaeT NpocToe MeHOeneBckoe pacliennerve. Cnenosa-
TeNIbHO, Mbl MPUXOAMM K 3aKIIIOYeHMIO, YTO PacCMOTpPeHne
BCEX CBOWCTB W MOBEAEHWS MyTaLMiA MOKa3bIBAET, YTO OHMU,
MyTauMK, yIOBNETBOPSIOT BCEM TeM TpeboBaHMAM, KOTopble
MOXHO MpeabsBnaTb K 31EMEHTaPHOMY 3BOJIIOLMOHHOMY
MaTepurany. W'y Hac HeT HUKaKMX OCHOBAHWI MX TakoBbIM He
cynTaTh.

Hy>Ho 06aBUTb ellle 0fHO 0OCTOATENBLCTBO, O KOTOPOM
NpY PacCMOTPEHUM MYTaLMOHHOIO NPOLLECCa f y>Ke BCKOMb3b
yrnomuHan. BoNbLWMHCTBO BHOBb BO3HUKAIOWMX MyTaLun,
TaK CKa3zaTb, OMOMOrMyeckn Xyxe WCXOLHOro martepuana,
06nafatoT 0ObIMHO MOHMXKEHHOW OTHOCUTESTbHOW XXM3HeCno-
CODOHOCTbIO. A MHOMMe MyTauuu Aaxe neTanbHbl. Ha 3ToM
OCHOBaHWM MHOrMe BMOoNory paHblie (U cenvac y Hac ellle
LIOCTATOYHO Takmx) yTBepXAanu: «Hy, 3TO 3Ha4YWT Kakme-To
nabopaTopHble NPOAYKTbI, BCE 3TO K 3BOJIOLMU HE UMEET OT-
HOLEHNSA...», 1N TaK Aanee. 370, KOHEYHO, COBEPLUEHHO Hau-
BHO 1 HEMpPaBUIIbHO.

CoBepLIeHHO eCcTeCcTBEeHHO, YTO Afif COenaHHOW [of-
MM OTOOPOM TapPMOHWUYHOW HaCNenCTBeHHOW CTPYKTYpbl
BCEX XMBYLUMX Ha 3emIle 1 BbIKMBAIOLWMX XXMBbIX OpraHm3-
MOB Clly4anHble MyTaLMOHHblE U3MEHEHUS KaKoW-nmnbo Ya-
CTN KoMa HacNeACTBEeHHOW MHMOPMALMI OKaXyTCs ckopee
BPELHbIMU, YeM Mone3HbIMU. W Mbl 3HaeM, 4TO YeM cnabee
JaBneHve otbopa, Tem Goble NPUPOAHbIE NONYNALUM CO-
[ep>KaT Toro, YTO aHro-aMepyrkaHLbl HasbiBaloT detrimental
mutations — HebnaronpusaTHble MyTaunn. W ecnu nasnexHvie
oTbopa o4eHb cnabo, To 1 OTMeTaHKe OTOOPOM 3TUX Hebna-
ronpuATHbIX MyTaLMI coKpallaetcs. VX oTHOCUTENbHbIV BeC
B MONynsUmMM Bo3pacTaeT. Tak 4To ¢ MyTaumMsmmn Bce obctont
©narononyyHo.

MepenaemM K pPacCMOTPEHUIO 31EMEHTApPHbIX 3BOJIIO-
LUMOHHbBIX (PakTOPOB. B monynsaumMm HaxoOmTCs Hekasi CMechb
reHoTMnoB. Mbl C BaMW B MPOLLIbIV pa3 yXe roBopuiu, YTo
XapAu MaTeMaTnyecky nokasar, 4YTo ecim Ha 3Ty CMeCb HUYTO
He BO3LEWCTBYET, B HEE He MOCTyMaeT HOBbIN 31eMeHTapHbIN
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HacCnefCcTBEHHbIM MaTepuan, He faBuT oTbop, He AaBUT U30-
nAUMS M NoNynaums AOCTaTOYHO BENMKa, TO He Mo3Xe Kak
Yepe3 [Ba MoKofieHus Habop reHoTMNOB CTabUNN3MpyeTCs
1 fanblle ocTaeTca cTabunbHbiM. CnefoBaTeflbHO, NS TOro,
4TODObI MPOW3OLLNO 3M1eMEHTapHOE 3BOSIIOLMOHHOE fBNEHME,
HeobXxoAMMO [aBneHue Kaknx-To (hakTopoB. B npoLunbii pas
A X BaM NEPeYUCSIUA, Cemyac HanoMHIO, U Mbl Nepenaem K
MX PaCCMOTPEHMIO. DTO, BO-MEPBbIX, MyTaLMOHHbIV MPOLLECC.
Mbl 3HaeMm, YTO 3MeMeHTapHbIM MaTepranoM 3BOSIOLMN AB-
NSIOTCA MyTaLWK, CAMW HAaCNeACTBEHHbIE M3MeHeHWs, a MyTa-
LIMOHHbIA NPOLECC, NOCTOSIHHOE BO3HWUKHOBEHWE MyTauui u
COOTBETCTBEHHO [aBMEHNEe BO3HMKHOBEHWS HACNeACTBEHHbIX
MN3MeHEHUI ABNSETCS, KOHEYHO, HAaCNeACTBEHHbIM (PakTOPOM.

Bo-BTOpbIX, TaKMM HacNeACTBEHHbIM (DaKTOPOM ABNSETCS
BpeMeHHas AMHaM1Ka Nonynsaumii, B OCHOBHOM piyKTyaLm
4NCNEHHOCTV MHOVBMAOB B MONYAALMAX — TO, YTO YeTBEPUKOB
B 1915 roay B CBOe knaccnyeckom paboTe Ha3Ban «BOHaMM
XM3HW», paboTa Tak 1 Ha3biBanacb «BonHbl Xn3HW». Cenyac
Mbl MPefnoYMTaeM HasblBaTb 3TO MOMYNALMOHHBIMU BOSHA-
MW, NnoToMy 4To population waves, population wellen xopoLuo
nepeBOAUTCS Ha BCe A3biku. A lebens wellen no-Hemeukm 3By-
4UT B YPe3BbIYAHO BbICOKOM LUTUME, MO3TUYHO, BOMHBI XI3-
HW, TaK cka3aTb. B pycckoM si3blke HET 3TOro CTUAMCTUHECKOrO
CBOWCTBa LaHHOIO CIOBOCOYETaHMS. O BOJHAX KM3HU MOXHO
BMOJIHE FOBOPUTb M B CMbIC/IE NOMYNSLUMOHHBIX BOJH, HO Ha
LPYTX s13bIKaxX 3TO 3BYYUT BbICMPEHHe. MNo3ToMy Mbl Npeano-
4MTaeM Ha3blBaTb 3TO MOMNYNALMOHHBIMU BOTHAMM.

3aTeM pasnun4Hble POPMbl M30NALMK 1, HAKOHeL,, ecTe-
CTBEHHbI OTOOP.

Hy, ¢ MyTaLMOHHBIM NPOLLECCOM MOXHO «pacnpaBUTb-
Cs1» OYeHb ObICTPO, MOTOMY YTO OMATb-TAKM HYXHO TOMbKO
BCMOMHWTb TO, O YEM Mbl YK€ FOBOPWUIN. 3HAUYUT, CMIOHTaH-
Hble MYTaLMOHHbIE NPOLLECChl MPOTEKAIOT Y BCEX XMBbIX Op-
raHV3MOB, OT BUPYCOB [10 YenoBeka. Mbl y>ke HeOLHOKPATHO
rOBOPUAN O MPUMEPHOW €ro YacToTe, KOTOPOW OnpeaenseTcs
[laBMeHme 3TOro MyTaUMOHHOro npouecca. TonbKo BOT HTO
HY>XHO MMETb B BULY.

1 y>ke ynomMmnHan o pasfnyHbIX NaMapKMCTCKMX hopmMax
3BOMIOLMOHHBIX MAen. Ecnn nepeBecTn BCskne bonee-MeHee

141



MyTaLlVIM - BHGMEHTaprIfI BBOﬂfOuMOHHbIVI marepunasni

CNOXHbIe HATYPUNOCOMCKME BbICKA3bIBAHWUS NIaMapKMCTOB
pa3HbIX TOMKOB Ha 0Gofee TOYHbIN FeHeTUYeCKNA A3blK, TO
MOXHO BbIPa3nTb 1€M0 Tak: 3T pa3Hble POPMbI TaMapKmM3ma
CYUTAIOT MYTALMOHHBIA NPOLeCcC, BO-MepBblX, HamnpaBeH-
HbIM, @ BO-BTOPbIX, BEAYLUMM W HanpasasiowmmM hakTopom
3BOMIOUMK. B CyWIHOCTL, K 3TOMY CBOASATCS NOOble OTTEHKM
namMapkm3ma. Ho, Bo-nepBbIX, Mbl C BAMU BUAENN, 11 3TO O4eHb
CYLLIECTBEHHO, YTO CMOHTAHHbIN MYTaLMOHHbINA MPOLLECC ABNS-
eTCs Clly4arHbIM, CTaTUCTUYHBIM MO NPUPOLE, OH He Hanpas-
NeH, a TONbKO CeNeKTUBEH B TOM CMbICTE, O KOTOPOM Mbl TOXe
y>Xe HEeO[IHOKPATHO rOBOPUN. He MOXET BO3HMKATb TO, YTO
He MOXEeT BO3HMKaTb, HO BCE, HTO Y JAHHOIO BUa MOXET BO3-
HVKHYTb B CMbIC/e HaCNeACTBEHHbIX M3MEHEHWI, BO3HMKAET.
3HaAYUT, HMKAKOW HaNPaBNEHHOCTU HET, Aia U HacCTOTbl Pa3HbIX
MyTaUMI pacnpefensoTcs YACTO CyyanHo, be3 BCsikom CBs-
31 C TeMU NPU3HAKaMU, KOTOPbIE OHW BbI3bIBAIOT.

CnepoBatenbHO, MyTaUMOHHbIN NPOLLECC He HamnpaBJieH,
CTAaTUCTUYEH U CTyHaeH. YKe B 3TOM CMbIC/IE OH He MOXKET siB-
NATbCS HaNpaBnsoWMM hakTopoM 3BOMIOUMM, MOTOMY YTO
eMy Hekyfa, Tak cka3aTb, HanpaensaTb 3Bonoumio. OH pabo-
TaeT B Pa3HbIX HaNpPaBAeHMAX YACTO ClyYamHO, CTaTUCTUYHO.
Bo-BTOpbIX, 1 3TO O4eHb CyLIECTBEHHO, LaBreHne MyTaum-
OHHOrO NpoLecca, TO eCTb YacToTa BO3HMKHOBEHUSA MyTaLMM
OTHOCUTENIbHO Masia, N COBPeMeHHasi 3BOJIIOLMOHHAs MaTe-
MaTK1Ka Nerko nokasblBaeT, YTO AaBMeHne Apyrix dhakTopos,
B YacTHoCTM oTbopa, 3Ha4YMTeNbHO NpeBbIaeT AaBfeHue
MYTaLUMOHHOIo NpoLecca Ha nonynsaumm. No3ToMy 1 B 3TOM
CMbIC/IE MYTALMOHHBIA MPOLECC Kak TakOBOW, TO €CTb Ha-
CNefCTBEHHAA M3MEHYMBOCTb KaK TakoBasi, He MOXET ObiTb
HanpPaBASOLLM SBOIOLMOHHBIM MPOLLECCOM.

MyTaLMOHHBIV NPOLECC KaK 3NeMEHTapPHbIA SBOMOLN-
OHHbIV (haKTOp ABNAETCS, TakUM 06pa3oM, NLb HaKTOPOM-
MOCTaBLUMKOM MaTepmana, HO OTHIOAb He HanpaBnoLM
3BOMMIOLUMOHHBIM NPoLLeccoM. MyTaUMOHHbIN NpoLecc NuLlb
nocTaBnseT MaTepuan Ans o0pa3oBaHUs SNeMeHTapPHbIX 3BO-
TOUMOHHbIX SBIEHNNA.

142



HOHy.]IHIII/IOHHbIe BOJIHBI

Tenepb BTOPOW 3BOMIOLMOHHBIM 3NeMeHTapHbIN dak-
TOP, OYeHb MHTEpPEeCHbIN. AN Toro 4Tobbl MPUCYTCTBYIOLLIM
30echb Hecneumanmctam Bbino NMOHATHO, i LOMXKEeH chaenathb
ManeHbKOe, COBEPLUEHHO TPWBMAIIbHOE, 3MeMeHTapHoe
BCTYMNeHbULE, B CTUIIE HANOMWHAHUA MAapKOBCKMX Lienen*.
Hy, Mbl He OyaeM BOABaTbCS B MapKOBCKME LMW Y MapKOB-
CKMe MHTepnpeTaLmm BepOATHOCTHBIX ABMEHUI, HO BOT HTO
HY>XHO COBEpLLEHHO AICHO cebe NpeacTaBnsTh, 1 3To Brono-
rMYecku MMeeT o4veHb ObLLee 3HaYeHVe, a MMEeHHO: 3Hade-
HVEe YUCIEHHOCTW NONYAALMN. DTO MOXHO NPefCcTaBUTL cebe
O4eHb NPOCTO.

BoTy Bac 4ncieHHOCTb MONyNAUMK, TO eCTb YUCI0 UHAN-
BMAOB. A fanblle Mbl Tak PacCMOTPYM AeS10, 4TO BO BPEMeHN
3Ta YUCIIEHHOCTb MOXET BapblpoBaTh. [pnyeM i ondTb-Taku
He HacTamBalo B npucyTcTBum Konm MnoToBa, 4To 3710 byneT
Kakas-To HopMalbHasi KpuBasi, HO B 0bOLLeM, KOHe4YHo, Oy-
[0eT Kakaf-To KprBas pacnpefeneHns. 3HaunT, nonynaums
obnafaeT To BbICOKOW YUCNIEHHOCTbIO, TO HU3KOW. 1 BOT, B
33aBUCMMOCTW OT TOM CpefHen BeNUYMHbI, BOKPYT KOTOPOW B
NPUPOAHbIX YCNOBUAX MO BANSAHWEM BCAKUX (DaKTOPOB BO
BPEMEHW 3Ta YUCIEHHOCTb (IYKTYMPYET, B 3aBUCUMOCTU OT
NONOXeHNs CpefHero apudmMeTyeckoro byaet cynbba no-
nynaumn.

[leno B TOM, 4TO ecsI1 3TO CpefHee HYNCSIO HEeBENNKO —
HY, CKaXkeM, pacTeT Kakad-To «MiaHTa» B KakoW-TO nomnyns-
LM, PopMa Takaa-To, 1 BCero 3ton «anaHTbl» 100 WwryK;
1 BOT HaCTyMNmna 3acyxa — pe3skas oTpuLaTteNibHasa (rykTya-
LMS, — MOXKET CTY4UTLCS, YTO HN OLLHOW LUTYKM HE OCTaHeTCA.
To xe caMoe: Kakon-HMOyab 3Bepb XMBET B BMae Oonee-
MeHee M30M1MPOBaHHOW nonynaumm B konudectse 20 WTYK,
10 «magam» n 10 «mecbe». 3Ta Nonynaums onaTb Xe nyk-
TyupyeT. M BOT Kakme-To HebnaronpusiTHble yCroBuMs, Ha-
nprMep y MOMOAHSKA KOKJIIOW KakoW-H1OYAb nnn apyras
3NM300TUA. VI onate: Ang ABYMNOJSIOro OpraHmM3mMa LoCTaToy-
HO, YTOObI YNCNEHHOCTb OAHOrO M3 MOMOB AOCTUINA HYNS, 1

* HasBaHbl B HecTb A.A. MapkoBa.
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Ha 3TOM BCS «Mrpa» KOHYaeTca. TO eCTb B CTOPOHY yBenunye-
HUS YUCNIEHHOCTb MOXET BapbMpOBaTh [0 BECKOHEYHOCTH,
HUYero 0CobeHHOro He MPOM3oMAeT. A B CTOPOHY YMeHbLUe-
HWA, eCs YNCIEHHOCTb CBapbMpPOBana A0 HyNs, TO «KOHYe-
HO Aeno, 3ape3aH cTapuk, yHan cepebputcs, bnncras». Bot
3TO HY>KHO BCerfa NOMHUTL.

DTO 0YeHb CylIeCcTBEHHOe 0bCToATeNbCTBO. o3BOMbTE
MHe nnpu4eckoe OTCTyMneHue. B razetax v XXypHanax Bpems
OT BPeMeH NOABASAIOTCA BCAKME CKa3KM O CHEXHBbIX YenoBse-
Kax, 0 KakuxX-TO 4yOOBULLAX NOX-Heccknx B LLloTnaHamm, a B
nocnefHee Bpems y Hac B AKyTUM B KakKMX-TO O3epax Nnossu-
NCb AKOObI TPeTUYHble YyaoBuLWa. Mpuyem nHorha Takue
CTaTerKM MULLYTCS 300110raMm, KOHYMBLUMU yHMBEpCUTET!

MpepncraBnseTe cebe KapTUHY: B KpaHe HebnaronpusT-
HbIX YCNOBMAX KakWX-TO, COBEPLLUEHHO MPUKPOBEHHbIX, B Bbl-
COKOrOpHbIX parvioHax MMManaeB XMBeT KparHe ManeHbKas
rPYMNNKa CHEXHbIX YeNOBEKOB — AKODbI NePexXmnToK Kaknx-To
JOHeaHOepTanbckux BpeMeH. HacTonbko Manag rpynrnka,
4TO ee ULLYT-ULLYT, HNKaK HX OLHOro 3K3eMnispa HamTu He
MOTYT, OKPOMSI sIKOObI CliefloB B CHery. V1 HUKOMY He Npuxo-
IOVWT B FONOBY, YTO 3TO PM3MYecKasn, BepHee MaTeMaTHecKas
HEBO3MOXHOCTb — COXPaHUTLCA TaKoW V30NMPOBAHHOW Ma-
NeHbKOW NonynauMmM ckaxkem, MUANMOH neT. [oToMy 4TO 3a
3TOT MUJIIMOH NET OHa MMeSla BO3MOXHOCTb MHOTOKpPaTHeN -
LLle CBapbMPOBaThb 1O Hy/s XOTs Obl MO OAHOMY MOy U AaBHO
npekpaTuna Obl CBOE CYLLECTBOBAHME.

To e caMoe KacaeTcs MNoObIX YyA0BULL, WOTAAHACKMX
NN SIKYTCKMX — COBepLUeHHO De3pa3nnyHo. Ho MHe B Mo-
CKBe MPUXOAMNOCH CMblLlaTh OT 300/10r0B, HTO OHW CObMpa-
IOTCH — 4aCTU4HO (POKYCOM, HaCTWMYHO Ha Ka3eHHble AeHb-
M — WCCNefoBaTb 3TUX AKYTCKMX «OPOHTO3aBpoB». W 370
FNYNoCTb y>Ke He TONbKO MaTeMaTnyeckas, a buonormyeckas.
MpeacTtaBbTe cebe: B AkyTMM OonblLNX 03ep Bpoae barkana,
nnn Apanbckoro, nnm Kacnmmckoro Mopst HeT, 03epa Cpas-
HUTENBbHO HeOOMbLUME, NMOLAAbIO OT HECKONbKMX KBagpaT-
HbIX KMJTOMETPOB [0 HECKONIbKMX AeCATKOB KBaAPaTHbLIX K-
noMeTpoB. V1 BOT B TakoM 03epe, B CyOMnonspHbIX yCIOBUSIX,
roe, M3BMHSIOCh, XPaTBbl HEMHOMO, AOMXKHbI CyLLECTBOBaTb
Kakye-To 4yaoBuLa. Bo-nepBbix, MM Hevero Tam ecTb, OAMH
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TaKow «OPOHTO3aBP» 3TO 03€PO CIIOMAET Ha 3aBTPaK 1 NOTOM
B CUJIbHBIX MYYEHWUSX roflofa OKOHYUT CBOWM OpPOHTO3aBp-
cKue OHW. A BO-BTOpPbIX, Ta XXe MaTemMaTiyeckas npobnema:
Takas ManeHbkas nonynsaums MHOroOKpaTHelLe nmena cny-
4al CBapbMpPOBaTh XOTS Obl MO OLAHOMY MOy A0 HYNs, TO eCTb
npeKpaTuTb CBOE CYLLECTBOBaHME.

CnenoBaTesibHO, KO BCAKMM TakiM  OUONOrMYeckmm
CKa3kaM HY>HO BCerga noaxoamtb HEMHOXKO NOAYyMaBLUW.
I BCMOMHWUTL COBEPLUEHHO TPMBMANBHYIO MaTeMaTUYeCKyto
33aKOHOMEPHOCTb BapuaLMM YUCIEHHOCTU N DU3MHeCcKon
HEeBO3MOXHOCTW, BEpPHee, MOBTOPSIO, MaTeEMATUYECKOW He-
BO3MOXHOCTW AJIUTENBHOrO CyLLIECTBOBAHMS MaslbIX MOMys-
LN,

MNepengem K TOMy, O YeM § Ccenyac y>ke roBopus, HO NO
OTHOLLEHWIO K HOPMaslbHbIM, CyLLLECTBYIOLLMM B NpUpPOfe No-
nynauusm. To ecTb nonynsumam, obnafatouMmM AoCTaTou-
HbBIMW YUCIEHHOCTAMM.

[laBHO M3BECTHO, 4YTO HET BNAA XMBOTHBIX UM PaCTEHUN,
N Kakom-nubo nonynsumm Kakoro-nubo Buaa, Kotopas
Obl Ha JOCTAaTOYHO ANUTENbHBIM CPOK COXPaHsNa KOHCTaHT-
HOCTb YUCIIEHHOCTU, TO €CTb MOCTOAHCTBO YMC1a MHAVBUOB.
Y pa3HbIX BMAOB C Pa3HOM 4aCTOTOM U C Pa3HOM aMMnmTy-
[0V MPOUCXOAAT BapuaLmm YMCeHHoCTU. Meproamka 3Tmx
Bapvauum, B 3aBUCUMOCTA B OCHOBHOM OT MPOAO/IXUTENb-
HOCTW XXN3HW UHAVBUAO0B A@HHOIO B1AA, MOXET ObITb O4eHb
pa3nunyHou. Tenepb, Ha BCAKMM Clydan, g YK 00 3TOM roBo-
PV, HAMOMHIO, HTO KaXXAbI BUA, 1 KaX[4as ANUTeNbHO CTa-
OunnbHas NonynsuMs XapakTepusyeTcs TeM, HTo Kaxaas napa
WHOMBWOOB, €C/M 3TO MOJSIOBble OpraHM3Mbl, OCTaBMseT Ha
cnepytolliee nokoneHne nocne cebsa nuwes napy. Hy, s npu-
BOAMI BaM 3HaMEHUTbIN CTapbl 3k3aMeHaLMOHHbI BOMPOC
CTy[leHTaM, O TOM, CKOJbKO Oenyr ocTaBfsieT OfHa Camka
Oenyri Ha OymoyuiMe NMoKoneHus, NPUHUMas BO BHUMaHMe,
4TO camMka Benyrm MoXxeT BbIMEeTaTb 3@ CBOIO XM3Hb OKOJIO
20 MUNIMOHOB MKPUHOK. Tak BOT, HeYero Aymatb, a Hy>HO
oTBeyaTb — «AByx». [apa 6enyr, ckonbko Obl OHa HU BbiMe-
ThiBasna VKpPbl, OCTaBASET B CPeAHEM, CTaTUCTUYECKM, NOCTe
cebs napy, NOTOMY YTO JIErKO NOACHUTATh, YTO e/ Dbl Kax-
[as napa oCTaBfAna Ha cliefyloLlee NoKoneHme ToNbko ABa
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C MONOBVHON NHAMBMAA, MUP O4YeHb ObICTPO 3anonHUACS Obl
Benyramu, 1 1M ObINo Obl Herge XMnTb, Kak 1 BCEM NMPOYUM.
13 3TOro TOXE HY>XXHO BCeraa McxoauTb.

Tak BOT, HaNOMHIO BaM HECKOJbKO NMpUMepPOB yKTya-
LMW YUCNEHHOCTW. Y LEenoro psaaa BUOOB XXMBOTHbBIX M pac-
TEHVI Mbl MIMeeM Ce30HHble UM BHYTPUCE3OHHbIe MOCTO-
fHHble PAYKTYaUUKU YUCNEHHOCTU. MHOMMe Ham W3BECTHbI.
B mioHe Ha Ypane 1 B LiefioM psfe Apyrx MecT, a Tem bornee
Ha ceBepe, OT rHyca, 1 B HaCTHOCTM OT KOMapOB, >XN3HW HeT.
Nx Munnmnapabl. Lensin pag npoBefeHHbIX «KOMapUHbIX»
NCCNefoBaHM NOKa3blBaET, OAHAKO, HTO YMCIO 3UMYIOLLMX
3K3eMMNASPOB, NEPEXMBAIOLLMX 3MMHWI CE30H, Y psifa BUOOB
[BYKPbIbIX MOXET OblTb B MUANMOHbI Pa3 MeHbLUE YUcna
WNHAMBWAOB BO BPEMS NMMKOBOrO KOMMYeCTBa. TO eCTb Takme
BOJIHbI XXM3HM Yy 3TUX KOMapOB COBEPLUEHHO OFPOMHbI. Huc-
NeHHOCTb MONYASLUMUA MOXET (nyKTyMpoBaTb B MUMNMOHbI
pa3. [Mpr4eM 3TO MPOUCXOANT KaxkabIn rof. Hy, 3To KpanHum
nprmep.

KoHe4yHo, onfTb-TakKM, pa3Max 3TUX BOMH XXU3HW, WK
NoMNyNALMOHHbIX BOJH, pa3nuyeH. HekoTopble, MOTyT 4OCTU-
raTb nopsgka MUIMOHOB pa3. OYeHb CUMbHbI HECE30HHbIe
NyKTyaumm, HanpuMep YUCNEHHOCTU MbILLEBUOHbIX IPbI3Y -
HOB — BpeAMTenen Cenbckoro xo3amncrea. 3BectHo nasHo,
0CcobeHHO B HalleM OBLIMPHOM OTEYEeCTBe, HTO CyLLECTBYIOT
«MBbILUNHbIE» TOAA, KOr4a 3TW Camble rPbi3yHbl Pa3MHOXa-
OTCS1 B TakMX OrPOMHbIX KOSMYECTBaxX, YTO MPeLCTaBnsioT
Cepbe3Hylo yrposy ypoxaio, ambapHbiM 3anacamMm 3epHOBbIX
xneboB M TaK fanee. B OTHOWEHNM 3TNX BOMH XXM3HU MbilLe-
BMOHbBIX FPbI3YHOB COOpaH 04eHb OonbLUIOW MaTepuan, 1 OHK
[LOBOJIbHO XOPOLUO M3y4eHbl. B TeyeHne pspga net YmcieH-
HOCTb epXUTCs Donee-MeHee NOCTOSHHOW, 3aTeM Ha4MHa-
eT JOBOSIbHO ObICTPO HapacTaTb, 0ObIYHO B ABa, MaKCMMYyM
B TPW rofa [AOCTUraeT CpaBHUTENbHO BOJbLION BEINYMHBI U
MOTOM OYeHb Pe3Ko MafaeT, a 3aTeM BCSA «My3blKa» HadMHa-
eTcsa cHavana. Hy, KoHeYHo, 5 BaM NPUBOXY TaKOW CxemaTu-
3MPOBAHHBIV TUNNYHBIV CllyYalt. B pa3HbIx ciydasx Ans pas-
HbIX BULOB 3TV BOJHbI XXM3HW, WUAX NOMNYNALMOHHbIE BOMHBbI
rPbI3yHOB, VMEIOT pasfinyHyto hopmy, HO, MoXKanyw, ooLwmm
L5 BCeX HWUX ABNAeTCA bonee MeAfleHHoe HapacTaHue, Yem
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nagerve. MageHne oDObIKHOBEHHO MPOTEKAET OYeHb Pe3Ko.
CBf13aHO OHO C TEM, YTO, MO-BUOVNMOMY, Y MENKMX MIIEKOMN-
TaloLLMX, B psiae ClyHaeB 1y HaceKOMbIX, HabJoaeTcs To xe
camoe Npu AOCTUXXEHUN ONpefeNeHHOW NIOTHOCTL Hacene-
HKMA. DTO pe3koe NafeHme BbI3BaHO He CTOSbKO FONIOAAHMEM,
CKOMBbKO 3MM300TUAMMK, C PACAPOCTPAHEHMEM 3MUOEMUN,
KOTOPbIEe O4eHb ObICTPO BeAyT K BbIMUMPaHUIO OONbLIMHCTBA
MHOVBWOOB.

B psge cyyaeB 3TO M3y4eHO aHMMYaHaMy LOBOJSIbHO
To4HO. Hago nonaratb, 4TO B CUNbHbBIX KOIebaHMAX YUCNEeH-
HOCTU MbILWEBUOHBIX TPbI3YHOB 3MM300TUM UIPAIOT OYeHb
Donblyio ponb. BO3MOXHO, U y HacekoMbIx. Y nocnegHmx
VMIMEIOTCH He TOSIbKO CEe30HHbIe MOMyNALUMOHHbIE BOJHbI, HO,
Bbl MPEKPACHO 3HaeTe, N HECE30HHbIE, TOXE MHOTOroAn4YHble
MaKCMMYMbl Pa3BUTUA LLENOro psfa BpeauTenemn: HenapHoro
LwienKonpsaia, MoHalleHoK, Iy6oBOro LWeKonpsaa 1 BCIKOM
TakoW He4ucTu. W pasfnyHbIX BpeauTenen CenbCcKoXo3sm-
CTBEHHbIX KyNbTyp. TaM, NPUMEPHO Kak C «MbILLUMHBIMWN» FO-
JaMK, NpoTeKaeT Takas LUTYKA: JOBOJIbHO ObICTPO HapacTaeT
KONMMYECTBO 3TUX BpeauTenen, a 3aTeM ODbl4HO A0BOSbHO
pe3ko nagaer.

B 1955-56 rogy Mbl Habntogany 310 B 3aNoBeAHMKe.
Ha tOxHOM Ypane 1 orpoMHbIx niowaasx 3anagHon Crou-
pY NEeTOM Nec BbIrnsaen o4eHb YyAHO, nec BbIrNsaaen Tak, kak
B KOHLLe anpens: rofble AepeBbs, @ NO4 HAMW MbILWHbIN NeT-
HWI TPaBSIHOM MOKPOB. VI 3TOT MK NPoAepP>Kancs NoyTL Tpu
rofa, «bnarofaps» Yemy neca YyTb He NorMbnmn oKoHYaTenb-
HO; ecnn Obl Tak NPOLOSIXKANOCh elle rof, Katok Obin Obl ne-
cam, a Tak norndno npmumMepHo ot 10 Ao 20 % nepesbeB. M B
57-M rofly y>e rocnoiaM 3HTOMOJOraM HY>KHO ObIfo nasaTtb
no AepeBbsiM, YTODbI HANTK Kakoro-HUOYob OAHOIO LWesiKo-
npsaa. A paHblie nx OblO CTOMBKO, YTO MAELb MO 1ecy — U
0aBULLb VX. BOT 3TO BOMHBI XM3HW. 51 BaM NPUBOXY pe3kune
npriMepsbl 1 eLlle pa3 NnogvyepkrBalo, 4To y BCEX OPraHM3MOB
3TO Tak: 1 Aybbl, U CekBOMM (MaMOHTOBbIe fepeBbs B Kanu-
(DOpHUM) ToXe KONebmnioTCA B CBOEN YNCIIEHHOCTU, TOMBKO Y
HWMX 3TO BEKOBble, MHOrOA ThicAYeneTHne KonebaHmsa. A BoT
Yy KOMapoB OHW OOHOrOAMYHbIE, Y PSAA MNAHKTOHHbIX Opra-
HW3MOB, Y HEKOTOPbIX BOAOPOCNEN, KOIOBPATOK, HU3LIMX

147



”OHyﬂﬂL{MOHHbIE’ BOJIHbI

Pa4KOB 1 TaK fAanee, NMeeTCcd HeCKOJIbKO OrpOMHbIX MNMKOB
B rofn. I'Iepe|7uj,eM K 3BOJTIOLNOHHOMY 3Ha4YeHWIO 3TOrro ABJle-
HUA.

* % %k

3Ha4eHre NonyNAaUMOHHbBIX BOSIH OFPOMHO. B pe3ynb-
TaTe TaKMX KOJIMYeCTBEeHHbIX KoneGaHWM MPOUCXOAMUT Mio-
DOMbITHBLIV MPOLIECC PE3KOr0, CKAa4KOOOPa3HOro M3MeHeHUs
KOHLEHTPAUMN reHOTUMOB B NOMNynsaumax. Jns Toro 4roObl
ObINo ACHO, YTO f TOBOPIO, W AN1F TOro, YTOObl HE Pa3BOAUTb
V3NNLLHUX CNIOXHOCTEeN On1g BMONoros 1 HemaTemMaTkoB —
MaTeMaTU4eckn 3TO BCE BbIMISAUT CPABHUTENBHO MPOCTO.
N300pa3nM cxemMaTnyeckn Takyto Belllb: Hekas Tepputopus,
HaceneHHas KaknMM-To BMAOM. B nonynaumsx Ha 3Tov Teppu-
TOPUM COOEPXKATCH, Kak Mbl y>XXKe FOBOPUAY, MyTaLMu B reTe-
PO3MrOTHOM, CKaXXeM, COCTOSIHUK. BOT coaep>XmTCs Kakaa-To
MyTauma A, MyTauma B, BCTpeYatoLwancs 3Ha4MTeIbHO Yallle,
yem A. Mytauma C — pefnkas onsatb, MyTauma D — vactas, u
Tak panee.

W/ BOT NpeacTaBuM cebe Takyto WTYKY: MPONCXOOUT pes-
Koe nageHue BOJMHbl XU3HW. YTO 3TO 3HAYUT? 3HAYUT, YTO
COXPAHAETCA OTHOCUTENBHO Mano UHAMBMOOB B PenpoayK-
TUBHOM CTaie, BblpaxkasCh CMNbCKOXO3AMCTBEHHO. BOT ObIIO
MHOro VHOMBUAOB, @ Ha Oydyllee B KadyecTBe NMpon3BOAN-
Tenen ocTanock Mano. Hanpumep, rae-to, B Kakom-To 4acTu
nonynauMm 13 MUIIMOHA KOMapOB OCTaNoCh CTO LUTYK.

 BOT 4TO Npoucxoamt. MyTaums CObina odeHb penkas,
HO ecnn CNly4aHo OHa Oblna B TOM MecTe, re COXPaHMNoCh
penpoayKTMBHOE CTafo, TO B CJleAyioLLer BOMHE XXM3HM OHa
CKaYkOM BO MHOFO pa3 MOBBLICUT CBOK KOHLEHTPALMIO, a
BCE OCTaSlbHble MyTaLMKX BbIMPYT. 3TO Ype3BblHaNHO Cyllle-
CTBEeHHaA Belb. MonynauMOoHHbIe BOMHbI, VAW BOMHbI XXM3HN,
BedyT K elle bonee peskuM, Yem KonebaHus HYUCNEeHHOCTH,
KonebaHWsAM KOHUEHTPaUMM CoaepXallumxcs B MOmnynsaum-
AX MyTaumn. DTo 0CODEeHHO KacaeTcs Haubornee pemnkmx
MyTaumi. KonebaHms MoryT OgHNUM CKa4koM NnMbo 1X yHK-
4TOXWTb B MONYAALMU, MO0, HA0OOPOT, MNOBLICUTL KOHLIEH-
TPaUMIO Kakom-HMOYAb pefkor MyTauum C Kakux-Hubyab
COTbIX MPOLEHTa OO OeCATKOB npoLeHToB. KOHeYHo, YacTo
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BCTpeYalolwmecs MyTaumm TakiuMm ClydamHbiM CKadkaMm nog-
BEp>KeHbl COOTBETCTBEHHO B MEHbLLIEN CTEMEHMU.

HemaTtemaTnky nerye Bcero 31o cebe npeacTaBuTb, 40-
BeAs Jeno Ao abcypaa, 4o KpanHero crydvas: ecnm MyTaums
pacrnpocTpaHeHa B 100% uHAMBMAAX, TO, TakK Kak Obl HU
Konebanncb 3T YUCIEHHOCTM, C MyTaLMen HNYero He cae-
NAeTCs, OHa Tak 1N OCTAHeTCs B MOMNYNSALUMUM CTOMNPOLEHTHOWN.
3HaAYUT, YeM pexe MyTauuu, Tem B OomblLen Mepe MX KOH-
LeHTPaLMM 3aBUCAT OT CITyHalHbIX KONebaHWIM YNCNeHHOCTen
WNHOMBWOOB B MOMyNAUMAX. DTO Ype3BblHaMHO CyLLECTBEHHAS
BelLlb.

13 3TOro BMAHO OrPOMHOE 3HayeHVe MoMnynsaLUMOHHbIX
BOJH. MMpu3HaK, MyTaLMs, KOTopast NosBMNAack B MOMyNsLMN
1 COOEPXUTCS B KAKOW-TO AECATON UM COTOW [ioJ1e NMPOLEHTa
WNHOMBWAOB, [aXe ecii OHa 1 NOANEXMUT NMOMOXUTENBHOMY
o1bopy, Tak ckasaTb, No3efeHeellb, Noka oTbop cpaboTaerT,
TYT LeMbI reoforuieckmnii neprod MoxXeT MPOoTK. A BOT 3TH
cyYaniHble KonebaHusa YMCIEHHOCTM CIyYalHO pe3Ko Mof-
HUMAIOT KOHLIEHTPALIMIO HEKOTOPbIX M3 3TUX MyTaLui. U 3Tu
cnlydanHble KonebaHus NoAHMMAIOT KOHUEHTpauun Ao Ta-
KX, roe otobop yxe paboTaeT OTHOCUTENIbHO O4eHb DbICTPO.
3T0 Ype3BblYaNHO CyLLECTBEHHOE 0DCTOATENLCTBO.

CnepoBaTtenbHO, MOXHO Tak ChOPMYyIMPOBaTb: B Nep-
BYlO OYepefb MOMNyAUMOHHbIE BOMHbI KakK 3MeMEHTapHbIN
haKTop 3BOMOLNN ABNSIOTCS ONATb-TAKM, TakK e Kak 1 My-
TaLMOHHbIE MPOLECChbl, MOCTaBLMKAMWN  3BOMIOLMOHHOIO
MaTepuana. Ho yxe, Tak ckasaTtb, He (U3NONOrnyeckn, He
B CMbIC/IE VX NEPBUYHOIO BO3HUKHOBEHUS, a B CMbICNE MNX
NOAHSATUS A0 KOHLEHTPALMI, KOTOpbIe B MOMYyNsALMN CTaHO-
BATCS BMOJSIHE OLLYTUMbIMU, XOTS Obl AN NPOLIECCOB OTOOPA.
HekoTopble Ha3bIBAIOT 3TW MOMYNALMOHHbIE BOJHbI, BEPHEee,
Te NPOLIeCChl, KOTOPble C HUMM CBA3aHbl (Npasaa, noameLmn-
Bas ellle Koe-kakie [pyrne), reHeTKo-aBTOMAaTUYeCKMMM
npoueccamu. 1 370 BblpaxKeHue, AOMKEH MPU3HATbCH, He
Mobnio. OHO HECKONbKO HEACHO. MPOCTO HYXKHO CYUTATLCA C
TeM, 4TO NONYNALMOHHbBIE BOMHbI ABNSIOTCH (DAKTOPOM, pes3-
KO MEHSIIoUM, COBEPLUEHHO ClyYanHO, O€30THOCUTENBHO K
BronorM4eckoMy 3Ha4eHMIo MyTaumii, KOHLEHTPALMN MyTa-
LM B NMONYNALMSX. DTO O4EHb 1 O4eHb CYLLIECTBEHHAS BELLlb.
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BTopoe 0b6CTOATENBCTBO B CBOE BPEMs ObINIO HEMoxo
n3y4eHo 3oonoramu, cynpyramm ®oppammn B Okcdopae.
Muctep Popa, KpYnHbIV FEHETVK U 3007107 -3BOSIIOLMOHUCT,
ero cynpyra mmccuc Gopp — 04eHb XOPOLWUIA 30010 U DOSb-
LoV CrneumanucT B obnactn AMHaMUK NoNynsumMin Haceko-
MbIX. Tak BOT, BTOPOe 3Ha4eHme NnonynsumMoHHbIX BOSH BOT B
4eM: BCMOMHUTe Genyr. B cpenHem napa ocTaBnsieT napy, Ho
BOT B TO BpeMSs, KOrAa YMCNeHHOCTb pacTeT, napa oCTaBs-
eT GosbLUe napbl, a B TO BpeMsi, KOrAa Y1CIEHHOCTb NagaeT,
napa oCTaBnseT MeHbLUE Napbl. YTo 13 3TOro cnegyet? Y1o Ha
BO3pacTaloLlen CTOpoHe MONymnsaLUMOHHOW BOSHbI AaBfieHne
oTbopa cHMXaeTcs, bopbba 3a cyllecTBOBaHWe ocnabesaer,
a Ha HNCXOASILLEW CTOPOHE NOMYNSLMOHHOW BOMIHbI AeNo 00-
CTOUT Ha0BOPOT — Pe3KO BO3pacTaeT AasseHne otbopa. B To
BPeMmsi Kak Ha Nnogbeme Koe-KTo 13 HeJlOHOCKOB, COMMSAKOB U
NPOYMX, 3HAYNUT, NMUPUKOB MOT Obl BbIXWTL, TO Ha CNajzle emy
KaloK — CJIMLLIKOM BefiKa KOHKYPEHLMS, Y Hero, 3Ha4uT, OTo-
ObIOT He TONbKO CManeLl, HO U1 XNeDYLLKO, U OH 3arHeTcs.

dopabl NoKasanu 370 3KCNEPUMEHTANIbHO Ha HEeKOTO-
pbix Buaax 6aboyek. OHM Npofenany Takyto Belllb: U3ydann
Kakux-To Gaboyek, He MOMHIO, KaXeTcs, JOBOJIbHO BPeno-
HOCHbIX (1 HE SHTOMOJON, HAaCceKOMbIX He oboXalo, maxe
Lpo30duny, C KOTOPOV 04eHb MHOrO paboTar, cHMTato Npo-
CTO APO30MUIION 1 BbIAENSIO U3 SHTOMOMOIMM, TaK Xe, Kak
Epilachna v HekoTopbIx Apyrix 6OXbMX KOPOBOK); Tak BOT
3TK 0aboYKKM 0T OrPOMHbIe MOMYNALUMOHHbIE BOMHbI. OHM
cobpanu GonbWon MaTepuan 13 pasHbIX TOYeK Nonynsum-
OHHOW BOJIHbl U MPOCYUTBLIBANN YUCIO MOPDONOrMHecku
OTNINYHBIX (DOPM, Tak Ha3blBaeMbIX abeppalnii, 13 KOTOPbIX
OONBLIMHCTBO OHU MPOBEPUIN IKCMEPUMEHTASIBHO U KOTO-
pble OKa3anmcb NPOCTbiMK MyTaumaMu. Dophbl nokasanm
O4eHb WHTEPECHYIO Bellb: YTO MapasnensHo MonynaumoH-
HOW BOJIHE NOET KpUBast KOHLEHTPALIMM 3TUX CaMblx abeppa-
unn. Ha Bocxoasulen 4acty nonynsuMoHHOW BOMHbI YUCIIO
abeppaumnin nNpmbbIBaeT, a 3aTeM OHO Pe3Ko NafaeT, faxe
Oonee pesko, 4eM MagaeT YMCIeHHOCTb. CrnefoBaTenbHo,
BOT 3T BOJHbI XXM3HW ABAAIOTCS B TO XXe BPEMsl, eCliv XOTU-
Te, CNocobOM [IOCTaBMATL Ha anpobaumio oTbopa pasnuy-
Hble reHoTUMbl. MTOMMMO TOTrO YTO MOMYNALUMOHHbIE BOJIHbI
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BbI3bIBAIOT (IIYKTYaLMIO KOHUEHTPALMIA CAMUX MyTaLLWN, OHK
NepUOANYeCcKI BbI3bIBAIOT (NYKTyaLLMO faBeHus otbopa v
TeM CaMblM, Tak CKa3aTb, B KaX/yl0 BOJIHY 3aCTaBNsoT 0TO0Op
pe3ko nepenpoboBaTh BCE, HTO eMy MOANEXMUT. B 3TOM BTO-
poe, TOXe OYeHb CYLLECTBEHHOE 3HAYEHME MOMyNALMOHHbIX
BOJIH.

V1 HakoHeL, TpeTbe 3Ha4eH1e, 0 KOTOPOM 51 XOHY YNOMSi-
HYTb, 3aK/todaeTcs B crepytollemM. C pacluMpeHneM 3aHnMa-
emMol nonynaunen Tepputopmun MHAMBMOAMM JaHHOTO BMAA
3aHUMAETCs psf, Kak paHblie OLOLEHONOMM BblpaXanuch,
BU1OTONOB, WNK, MpaBWibHee, CTaUMM, — MeCT 3aceneHus
JlaHHbIM BUAOM, KOTOpble 0DbIYHO, B CpedHeM COCTOSIHUM
nonynsauMKY, He 3aHATbl MHOMBUAAMMW 3TOTO BUAA. 3HAYUT, B
pe3ynbTaTe NOMNyNALMOHHbBIX BOJTH MPOUCXOLAUT, KPOME TOro,
MOXHO TakK BbIpa3uTbCsi, anpobaums OKpecTHOCTen Hop-
MarnbHOro apeana nonynsuMnu MHAMBMAAMMN JAHHOTO BUAA.
OHM MMEIOT BO3MOXHOCTb MNONpob0oBaTh, MOXHO N TaM Bbl-
XUTb U YAEPXATbCA UM H YepTa He MONyYUTCS.

Mo-BMAMMOMY, 3TMM MyTEM HacTO N WAET pacceneHue
MHOTMX BMAOB. BOT TakvMMK MONYNSUMOHHBIMUA TOMHYKaMMU
pacWMpAIOTCA MecTa, 3aHVMMaemble MHOMBMAAMW BUAA, 3a
rpaHuLy obblYHOTO apeana. W B psafe 3TMxX MecT NoToM, npu
cnafie, BUA MOXET yaepaTbcsi, 0Opa3oBaB crepsa HOBble
OCTPOBHbIE MOMYNAUMK, a 3aTeM, NPy AanbHENLWMX BOMHAX
KM3HW, e BUA BOODLLE, TaK CKa3aTb, CKITOHEH pacluMpsTh
CBOW apeart, 3TV OCTPOBa CPACTAlOTCs C OCHOBHbLIM apeasnom,
1 TakM 0Dbpa3oM UAET NPOLBLMXKeHWe apeana BUAa.

BoT, no MpoMnToBY, MPMMEPHO TaknMM MyTeMm Lo pac-
ceneHvie Ha 3anaj ayobpoBHMKa. BecbMa BEPOSITHO, YTO 3TUM
MyTeM LUMO paccefieHne Ha CeBepO-BOCTOK KaHapeeyHoro
BblOpKa, 37O eLle Boree BEPOSTHO, MOTOMY HTO Ny4Lie U3yye-
HO B KJlaccuyeckor pabote Maiiepa, rie ero pacceneHue no
EBpone GbIo NpocnexeHo OykBanbHO 3a NofTopacTa neT Ha
Kaxzoe fecstuneTue.

CrnepoBaTenibHO,  MOAbITOXMBAEM:  MOMYNAUMOHHbIE
BOJIHbI, Tak e KakK MYTaLMOHHbIA NPOLEeCC, OTHIOAb He Ha-
NpaBAsioLnA hakTop 3BOMIOUMM, A NNLLb NOCTABLUMK 3BO-
MIOLMOHHOIO MaTepuana, TobKo, B OTINYMe OT MyTaLMOH-
HOro npoLiecca, He B (PM3MON0orM4eckoM, HeNmoCPeaCTBEHHOM
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CMbICIe BO3HWKHOBEHMSA MyTaLMK, @ UX CTY4alHOIO YHUYTO-
XEHMS B NONYNALMSAX M CTONb XKe CJy4arHOro MoBbILLEHMS
KOHLLEHTpaLMN. I MyTauMOHHbIN NPOoLecc, M NonynsuMoHHbIe
BOJIHbI IENCTBYIOT HE BEKTOPM30BAHHO, COBEPLLUEHHO CTaTu-
CTUYHO, CNYYaMHO M B 3TOM CMbIC/1e OMNATb-TaKM ABASAIOTCS
o4eHb cxofAHbIMK akTopaMu. Ocoboe 3HaYeHne UMeeT To
00OCTOATENLCTBO, YTO B pe3ynbTaTe MOBbILEHNS KOHUEHTPa-
UMK psaa peaknx MyTaumi B NONynsLmsax OHM NepeBoasTCs
Ha TakoW ypOoBeHb KOHLEHTPALMN, Ha KOTOPOM OTOOP MOXET
[OenCcTBOBaTh ObICTPO.
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MNepengem K TpeTbeMy, O4eHb MHTEPECHOMY 3neMeH-
TapHOMY 3BOSIIOLMOHHOMY (hakTopy — u3onaumm. C OgHON
CTOPOHbI, 3TO Haubonee OaBHUI M3BECTHLIN (akTop, eLle
C AAPBUHOBCKUX BpeMeH. OCODEHHO CO BpeMeH OfHOro 13
nocneposatenen lapsuHa — Mionnepa Ha4yanock MHTEHCWB-
HOE M3y4eHne BCAKMX OCTPOBHbIX, 03€PHbIX hayH 1 (nop 1
BCAKMX Takmx Bellen. 6o ele apBuH nokasan, YTo cTeneHb
M30NUMM NONYNALMN UK FPYANbl NONYNALMA onpegenset
ansepreHumio popm. CoBepLUeHHO eCTeCTBEHHO: YeM MeHb-
e M30nauMa MeXay OBYMSA rpynnamm OpraHu3MoB, TeM,
cnepoBaTenbHO, Oorblie CKpelmMBaHU U nepemMellnBaHms
1 TeM DOnblLe BTOPUYHOW HUBENMPOBKM.

BoT npepnonoxum: ofHa GopMa xapakTepmsyetcs
KakMMU-TO NpusHakamun A n B, apyras opma xapakrepmnsy-
etca npusHakamm Cu D. OHM n301mMpoBaHbl. Ho BOT, npes-
NONOXMM, M30A9LMA HaPYLLNIACh, N OHW NepeMELLMBAIOTCS,
1 BO3HWMKHET HMBEIMPOBKA paHee yxe AOCTUTHYTOW pa3Hu-
bl MeXIY 3TUMU OBYMSA N30NMPOBaHHBLIMW FPynnamMu. 1 Ha-
POYHO MpvBeN NpuUmep, Tak CKasaTb, C KOHLA. BoT nmeetcs
y>Xe HeKoTopas pPa3HMLa, a HacTynuno nepemMellnBaHune,
3Ta pasHMLa MeXAy ABYMSA OaHHBIMU rpynnaMy noCTeneHHo
HUBenupyeTcs. Yem Gonblue nepemelLBaHve, TeM bbicTpee
3Ta HMBENMPOBKa NPOVIAET, YEM MeHbLLE NnepemMeLliBaHne —
Tem [ofiblie ByaeT COXpaHsATbCA pa3HMLA. DTO COBEPLLIEHHO
AICHO.

Ho Tenepb paccyxaeHue MOXHO NOBEPHYTb Ha00OoPOT.
Yem Oonblle M30M4UMs, TeM ObICTpee HacTyNUT pasHMLA B
reHeTM4YeCKOM COCTaBe ABYX B TOW UM MHOW CTENEeHM 130N -
POBaHHbIX rpynn. Ecnn nsonauus GyneT AoctaTodHoW, ABe
rpynnbl OyOyT OTANYATLCS, eCIU U30AALUMN HET — pa3nnyns
He BO3HWKHeT.

CnepoBatenbHO, 3TO TPUBUANbLHO U AcHO. Ewe Napsu-
HOM ObII0 MOKa3aHO BAMSIHWE M30MAUMM Ha TakK Ha3blBae-
MbIX «OCTPOBHbIX» (hayHax 1 nopax, Kak f y>xe roBopuJl.
Yem n3onmpoBaHHee OT GRMXKaMLLIEero KOHTMHeHTa OCTPOB,
Tem Oofblle Ha HEM, Kak roBOpsT OMONOrv, 3HOEMUYHbBIX
opMm, TO eCTb HOPM, CBA3AHHbIX TOMBKO C 3TOM MECTHOCTbIO,
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C 3TVM OCTPOBOM. YeM ke OH K KOHTUHEHTY, YeM M30-
NALMS MeHblUe, TeM 3TUX SHAEMMWKOB MeHblue, TeM DorbLe
CXOXEeCTb MexAy dhayHom 1 hnopor 3Toro ocTpoBa 1 6nn3-
Jiexallero KOHTUHeHTa.

Ha pa3bpocaHHbIX B OKeaHe apxmnenarax BCTpeyaloTcs
3amMevatefibHble BellM, Hanpumep 3HaMeHUTble JapBNHOB-
CKMe BblOPKM Ha ananarocckmx octpoBax. V13 BopoObUHbIX
ATWL, Ha Mananarocckmx oCTPOBax MOYTU UCKITIOHNTENTbHO BO-
ONTCA rpynna BUOOB Tak Ha3blBaeMbIX OAPBUHOBCKMX BbiOp-
KOB, Mpu4eM TLiaTeNbHOEe CPaBHUTENIbHO-aHAaTOMMYeCKoe U
cUCTeMaTMHeckoe UCCefoBaHne C 04eHb DObLLIOW Bepo-
ATHOCTbIO MOKAa3bIBAET, YTO BCE OHW MPOUCXOAAT OT OAHOMO
LeHTPanbHO-aMepMKaHCKOro BMAa BbIOPKOBbIX, KOTOPOro
KOrfa-To 3aHecsio Ha 3TV OCTpoBa. TamM OH obpasoBan pag
NONyNALUMI, N30NIMPOBAHHbIX Ha 3TUX OCTPOBaXx. Bblopkn —
OY4YeHb MoXKMe NeTyHbl, N OCTPOBa NNLWb M3pefKa 0OMeHN-
BalOTCS HECKONbKMMW 3k3eMnnspamu. Obpa3oBancsa Lenbin
Habop ¢opM, AOCTUMLMX yXe Mopsaka XOPOLMX BWAOB,
npu4eM CneLvanm3npoBaBLUMXCS B Pa3HbIX HamnpaslieHUsX:
OHM MOXOXM Ha XMLLHbBIX NTULL, Apyrie — Ha HaCeKOMOSAA-
HbIX, TPETbM — Ha 3epPHOALHbBIX. [TOXOXN 1 MO PopMe KITIoBa,
1 no popmMam nan, 1 Tak ganee.

TaK 4TO M30MALMA ABNAETCA YPE3BbIHaNHO BaXKHbIM (haK-
TopoM opmMoobpazoBaHNs, NPenaTCTBYIOWMM BTOPUYHOM
HVBENMPOBKE. M B 3TOM CMbIC/Ie 0CODEHHO BaXHbIM SBASETCS
TO, YTO Cenyac B onpefeneHne NOHATUA BUOA BCEMU PasyM-
HbIMW NIOABMU B Ka4eCTBE BaXKHeWLIero npm3Haka BBOAUTCS
OTCYTCTBME B MPUPOLHbBIX YCJIOBMAX 3aMETHOW CKpeLlyBae-
MOCTU U nepemMeLlnBaHna C ApYruMu Taknmmn Xe Buaamu,
C ApYrMMn BAM3KMMN BUAAMW. DTO CO3AAET M3 BMAA, KakK f
y>Xe BCKOJb3b YMOMWHAJ, 4PE3BblHaNHO CYLLECTBEHHYIO 3BO-
TIOLUMOHHYIO CTyMneHb. Ty cTyneHb hopMooDpa3oBaHns, Kor-
0a JaHHasa dhopMa, NoTepsas NPakTUYecky CKpeLBaeMoCTb
1 NepemMeLlVBaeMoCTb C APYrMMIN cOCeiHUMU (PopMaMu, He
NOLBEPraeTCs BTOPUYHOW HUBENMPOBKE, NprobpeTaeT nosn-
HYIO 3BOMIOLMOHHYIO CaMOCTOATENbHOCTb W fanblue naeT CBO-
M 3BOJIIOLMOHHBIM MyTEM, HE CMEeLLMBAaACh U He HUBENVPYS
B pe3sy/ibTaTe CMeLUNBaHMA CBOV OTINYUSA OT APYIMX TaKMX Xe
6A13kMx hopM. BOT B 4eM 3HaYeHMe n3onaumm.
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KoHe4Ho, n3onaums Kak TakoBas TOXe He ABNAeTCa Ha-
NPaBASIOWMM 3BOJTIOLNOHHBIM (PaKTOPOM. DTO TOXe CTaTW-
CTUYHBIM aKTOP, CyYarHbI No cBoen npupoge. OT nony-
JIALMOHHbIX BOMIH OH OT/IN4aeTCA NMOCTOAHCTBOM. HekoTopble
TEOPETUKM 0ObeVHSIOT MONYALMOHHBIE BOSIHbI C U30AALM-
eun, CNpaBefIMBO CHMTas, YTO MaTemMaTnyeckas nHTepnpeTa-
UMS TeX MeXaHW3MOB, KOTOpble paboTaloT TyT 1 TaM, OfHa.
Ho Guonoruyeckst 310 o4eHb pa3Hble Bewy. onynsaumoH-
Hble BOMHbI — 3TO PNYKTyaLMW BOKPYr HEKOW MOfbl, B TO
BPeMA KaK M30MSLUMEN Mbl Ha3blBaeM MepepbIB 1M NOSHOE
HapyLlweHWe NaHMWUKCUK, TO eCTb Clly4amHOro CBOOOAHOro
CMeLUMBaHMA U CKPELLMBaHWS, Ha Bronormyeck foctatoy-
HO ANUTeNbHOe BpeMs, UcHmcnsemMoe LenbiM paaoM Mnoko-
NeHnN.

A Tenepb paccMOTpUM opmbl m3onaumn. Kakmne xe
hopMbI M30MALUMN BO3MOXHBI? VX BecincneHHoe Konude-
CTBO, HO BCe MOXHO pa3buTb Npex e BCero Ha Ase bonbLune
rpynnbl. 9TV ABe rPYNMbl A Ha3bIBaO TaK: TePPUTOPUNASbHO-
MexaHnyeckne 1 Bronoruyeckme Gopmbl M3onaummn. Mog
nepBbIMM MOHMMAIOTCS BCE Te Clydau, Korfha Kakue-nmbo
NMOCTOPOHHME XMBOMY OpraHu3My (MakTopbl NMPenaTcTByioT
MONMHOMY MepemeLlnBaHuIO. [Ing CyXOnyTHbIX XNBOTHbIX U
pacTeHWn 3TO NoOble BOLHbIE Mperpagbl: LMPOKME pekw,
MOpCKMe NponvBeI, TeM bonee MOps U OKeaHbl, NpUYem B
3aBMCMMOCTM OT BMAA XMBOrO OpraHm3Ma nHorga Hebonb-
LLIOe BOLHOE MPenaTCcTBMe MOXKET OKa3aTbCA CyLLeCTBEHHbIM
NpPenaTcTBMEeM AN1f CYXOMYTHOMO OpraHu3ma.

Hanpumep, gaxe Takme KpynHble XMBOTHbIE, Kak CycC-
JINKN, B 10XXKHOW Poccum, 0bpasytoT sicHble NoABMALI Ha Npa-
BOM U fleBOM Oepery H130BbeB [JHernpa, Ha NpaBoM 1 IeBOM
Oepery H130BbeB Bonru. 3HauuT, Kasanock Obl, He Bor BeCTb
Kakas nperpafa — WMPOKasa peka, HO OHa OKa3blBaeTcs [0-
BOJIbHO Cepbe3HOW Nperpagon. HekoTopble nepeMelLiBaHNS
nonynaauMu, no-BUAMMOMY, M3peAka W Cy4arHO MpowCc-
xofsT. Hy, B monoBofbe Ha KakuMx-HWOyOb CTBOMAx Lepe-
BbeB C 0f|HOro Hepera Ha Apyrort MOXeT NnepenpaBnTbCs KTO
YroHo, caMble pacnpocyxonyTHble popMbl. Ho cycnmnkun, Tak
CKa3aTb, He ABNAOTCA NoOUTENAMIN BOLAHOMO CNopTa W NNoB-
Lamu 1 B obLLeM B HOpMe He nepennbiBatoT Henp v Bonry.
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Mo3ToMy HM30BbA [JHenpa 1 Bonry Ang cycyIMKOB ABNSIOTCA
CEpPbE3HOW MPerpagon.

[na BOAHbIX OPraHM3MOB Cylla TakXke sABASETCA npe-
rpagouv. XoTs Aaneko He Bcerga abconoTHow. [laxe o3ep-
Hble POPMbI Ha TEPPUTOPUK, TAe 03epa PACMONOXKEHbI O4EHb
0aneko Opyr ot gpyra, nepemMeLurBatoTcd. Hanpumep, vkpa
MHOMMX MPECHOBOAHbBIX XXMBOTHbIX — OTMIOXEHHbIE 1 OMO-
OOTBOPEHHbIE ANLEKIETKM — MOXET NepeHOCUTHCA C BOAHbI-
MW pacTeHMAMM Ha nanax N, MHorme UmMcTbl NepeHoCsATCs
B XeflyAKax NTuL, B CbefeHHOM Buae. YTka B OOQHOM MecTe
MOXeT MoecTb, B APYroM, M3BUHAIOCb, MOKaKaTb, BOT BaMm
LMCTa 1 NepeHeceHa 13 04HOro o3epa B Apyroe. Tak 4To Ta-
Kue cilydariHble NepeHOoChl BCeraa MMeloT MecTo, HO perynsp-
HOe, NOCTOAHHOEe MepemMeLLBaHVe CyXonyTHOW Nperpagon,
KOHEeYHO, HapyLlaeTCs B OTHOLUEHWW BOAHbIX OPraHn3MOB.
Hanpumep, Mexay BOCTOMHbIMY 1 3anafiHbIMN Nobepexbs-
MK 00erx AMepuK payHUCTNYecKas 1 propucTnyeckas pas-
HVLA B NPUOpEeXHbIX OroLeHO3ax OrpoMHa, HeCMoTps Ha
TO, 4TO laHaMckMI nepelueek Bcerna Obin y3eHbKMM, TEM
He MeHee NS MopCKMX hopM 3TO Oblna HenpoxoaMMast npe-
rpaga. Cenyac yepes [aHaMCKUA KaHan nepemellrBaHme
HeCKONbKO YCUIIMBAETCA, U Y>XKe HeKOTopble aTnaHTu4eckue
(hopMbI MPOHKMKAIOT B «MaNCUPUKy», 1 HA0OOPOT.

1 He Oyay [ONTO OCTaHaBMBATLCA Ha TEPPUTOPUATBHO-
MexaHn4eckux opmMax M30nsaLMK, UX, MOBTOPSIO, MOXET
ObITb BecyncneHHoe KOMMYeCTBO. BbicOKoropbe fABASETCS
NpenaTcTBMEM ON11 pacCceneHns CyxXOonyTHbIX OopM, Ans Bbl-
COKOrOpHbIX (POPM NPenaTCTBUEM SBASIOTCA HWU3MHbBI. [ns
NECHbIX OPraHM3MOB — CTenu, AN CTeMHbIX — N1eca, U Tak Aa-
nee. BCAKMX TeppmuTopranbHO-MexXaHNYeckmnx nperpag o4eHb
MHOTO, a Mepapxus nx beckoHevHa. MoryT BbITb cepbe3Hble,
KpynHble Makponperpagbl 1, HakoHel,, MWKponperpagkm
Ha TeppuUTOpPUKM N B aKkBaTOpUW. B akBaTOpMSAX OYeHb HacTo
TakKMMK NperpagamMmn aeasioTcs bonee-mMeHee MOCTOAHHbIE
BOAHbIE Te4yeHus. Hanpumep, U3psaHOW rpaHunLen SBRaeTcs
3HaMEeHUTbIV FToNbdCTPUM.

Bronornyeckon Gopmon n3onAaLMmn SBASETCSA, Hanpwu-
Mep, CABWI MHe3J0BOro nepuvofa BO BpPeMeHW. PeHbliem,
Mavpowm, LLTpesemMaHHOM W1 paaoM APYrMX OPHUTONOrOB
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Obin cobpaH MaTtepuan, MokasblBaloLWmK, YTO Yy NTUL, Mo-
BVAMMOMY, He Tak pefika Takas (popMa 3KONOrnmyeckom 13o-
naumMn. Ecnv 3ToT COBWUr HEBeNuK, nonyyaeTtcs cnaboe aaB-
JieHue N30NAaLMKn, TO eCTb M30NALMA OaNeKo He MNomHas, 3Tn
CPOKW TPaHCrpeampytoT, BO3MOXHbI CMELUMBaHUA U BCAKME
Takme WTykn. Ecnn cABWUr 4OCTaTOYHO BENVIK, B Npeaene Mo-
KET NONYYUTHCA NPAKTUYECKM NOIHAA N30MALMS.

To e camMoe MOXeT KacaTbCs YCOBUM MHe3O0BaHWS.
3BECTHO, YTO MTUYKM KaXXAOro BMAa obnafatoT onaTb-Taku
BPOXAEHHOW HAaCNeACTBEHHOM CKIIOHHOCTBbIO THEe3AUTbCS
onpefeneHHbIM obpaszoM. OOHW FHE3AATCS Ha BepxyLiKax
OepeBbeB, APYrne — Ha 3emI1e, TPeTbM — B KyCTapHMKaXx, YeT-
BepTble — B HVXXHEW YaCTW KPOHbI IePEBLEB, M TaK Janee.

BO3MOXHbI COBUTM U Takoro popa: Hanpumep, npu
pacceneHnn yxe ynoMmHaBLLErocs AyOpoBHMKA, OBCAHKN-
nyOpoBHMKA, NO-BUANMOMY, B OCBOEHHOW MM Cenyac yxe
3anagHouv YacTu apeana, B eBponenckon Poccum go Monb-
LK, OH y>Xe gone3 noytk go MAP; rHe3goBble OMOTOMbI, Kak
BbIPaXaloTCA OPHUTOMNOIM, Y HEro HeckoNbKO WHble, YeM B
Cubunpw, Ha Ypane.

Duzronormyecke TMnbl N30NALMM CBOAATCS BOT K YEMY:
B OCHOBHOM, aHTPOMOMOPMUYECKN, «MO HYeNOBEYeCTBY», 3TO
onpenennTb MOXHO O4eHb MPOCTO: C MY>XXCKOW TOHKM 3peHNS
«KOW MpefnoymuTaloT OPIOHETOK, a KoW BIOHAMHOK, a eCTb
LLLEronbkuy, KOTOpble CTPENAIOTCA K PbIXKEHbKMMY. TO B LUYT-
Ky, a Bcepbes pumsmonornyeckrie GopmMbl M30NALMN CBOOATCH
K TOMY, 4TO BEPOATHOCTb 3 EKTUBHOW Konynsaumm, achdek-
TVUBHOMO CKPeLIMBaHWA, HapyLLAeTCsa KakKMMUM-TO BHELLHVMMN
MO OTHOLLEHMIO K BUAY (akTopaMu, 1 He TeM, YTO Takoe CKpe-
LLMBaHME TEeHEeTUYeCkM HEeBO3MOXHO WM HEMOMHOLLEHHO.
Ecnu ckpelumBaHne NponcxoauT, rmbpuasl BNOHE XM3He-
CNocobHbI, NNOLOBUTLI 1 BCE Takoe, HO BOT OCYLLECTBIIEHWE
CKpeLlMBaHMs N0 TeM UAK NHbIM MOPEHOPU3NONOTNYECKNM
NPUYMHAM CHUXXaeTcs.

Haxe y Myxn-gpo3odunbl  CTaTUCTUYECKM BMOHe
3Ha4YMMO ObINO MOKa3aHo, YTO OnpefdeneHHOW MyTaHTHOW
opMbl caMLbl MPeAnoYnTalOT OnpefeneHHble reHOTUMNN-
yeckne PopMbl CaMoK, 1 HaobopOoT. MNoyemy, nec nx 3HaeT,
TaK CKa3aTb, HalweMy OpaTy He BCeraa ferko TO4HO 1 CTPOro
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onpefennTb, Noyemy, ckaxem, npeanoymTaellb GpOHeToK,
NOAW TaM onpefenn, 3T0 He Tak-TO MPOCTO. A B MyLUMHbIX
NPEeANOYTeHUAX, YK AEUCTBUTENIBHO, YepT HOTYy cnomuT. Mo-
4eMy, ckaxeM, camubl yellow npegnovumTaloT camok ebony,
a He yellow, 1 He HOpMarnbHbIX, HEM3BECTHO. [a 3TO U He Cy-
LLeCTBEHHO.

Ba>kHO TOMbKO, YTO Yy NMOObIX OPraHM3MOB MO Pa3HbIM
MOPMOMDU3MONOrNHeCcKM NPUYMHAM MOXET BO3HMUKATb MO-
HV>XXEeHMe BEPOATHOCTM OMNpeneNIeHHOro TUNa CKpeLLBaHNS.
XoTo, OCyLeCTBMBLUMNCL, TakKoe CKpellMBaHue npoTekaer
COBEPLUEHHO HOPMaIbHO, MMOPNLLI HOPMAaNbHO XKN3HECMO-
COOHbI 1 NNIOA0BUTLI. W onsTb-Takm pa3Hbix GopM hrsmo-
NOrM4eCKor U30MALMN MOXKeT BbITb O4eHb MHOMO. 3TO 3a-
BMCUT OT BMAa. Hanpumep, y pacTeHu pacnpocTpaHeHHom
opMoV PU3NONOrNHEeCKOro NPENATCTBUA K CaMOOMbIIEHWIO
ABNAETCA TaK Ha3blBaeMas reTepoCTUna, reHeTnka KoTopom
NpeKpacHo 13yyveHa DpHcToM B LLiBerLapum 1 LenbiM pSaoM
apyrvx mofen. To ecTb MOPoNornMyeckoe B3aMMopacmnoso-
XKeHWe MecTrka M TbIYMHOK, KOTOpoe NMOO CrnocobcTByerT,
nnbo NpensTCTBYET CAMOOMbINEHMIO B LIBETKE.

* % %k

N HakoHeLl, cobCcTBEHHO reHeTMyeckas buonormnyeckas
n3onsaumsa. OHa CBOAMTCA BOT K Yemy. B 3ToM criydae moxet
He ObITb HM 3KOMOrMYeckomn, HW (U3NONOrnyeckon Kn3o-
NAUMKM, TO eCTb BEPOSITHOCTb CKPelMBaHWs COBEPLUeHHO
HOpMaribHa, HO pe3ynbTaTbl CKPeLIMBaAHUA He HOPMaJbHbI.
B pe3ynbTaTe HakonneH1s onpeaeneHHbIX MyTaluii, a O4eHb
4acTo — XPOMOCOMHbIX abeppauuii, rmbpuabl OT CKpeLn-
BaHWA NMOo 00najatoT MOHUXKEHHOWM XN3HECNOCOOHOCTHIO,
nMbo faxe Npy HOPManbHOW XM3HECNOCODHOCT — MOHK-
>KEHHOW MM COBEPLLEHHO OTCYTCTBYIOLLEN NNOLOBUTOCTHIO.

MHoroa *m3HecnoCcobHOCTb COBEPLIEHHO HOpMalbHa.
BoT Knaccu4eckmm npmumMep 13 CeibCKoro Xo3amncTaa — notua-
K 1 Myfbl, TO €CTb rMOpKAabI Mexay NoLagbMu 1 oClamu,
peLmnpokHble rbpuabl. OHWM He TONIbKO BMOMHE XN3HeCno-
COOHbI, HO 06MIaAAIOT LENbIM PALOM MOME3HbIX XO3ANCTBEH-
HbIX Ka4ecTB. HanpumMep, MyJoB crielmanbHO pa3BoasT Kak
0COD0 BbIHOC/IMBbIX BbIOYHbIX M BEPXOBbIX XMBOTHbIX AJ15
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FOPHbIX CTPaH, XOTA OHM abCOMOTHO CTEPWUIIbHbLI. 3HAYWT,
MYJIOB 1 NTOLLIAKOB HY>XKHO BCEraa, Tak ckasaTtb, habprkoBaTb
3aHOBO, OHU «B cebe» He pa3BoOAATCS, OHM abCoNOTHO CTe-
PWITbHBI, 1 X HY>KHO MOJTy4aTh BCEraa B pe3ynbTaTe CKpeLm-
BaHMs JIOLWaAen 1 OCroB.

BoT 3Ta coOCTBEHHO reHeTu4eckas U3onaums aBngeT-
Cs, NO-BUMAMMOMY, CaMOW BaXKHOW KOHEYHOW CTyMeHbIO.
N uenbim pag copmMrpoBaBLUMXCA BUAOB B TOW UV MHOM
cTeneHn obnagaeT 3ToW CODCTBEHHO reHeTU4yeckon K30-
nauven. Korga nBe opmbl reHeTUYeCckn, B COOCTBEHHOM
CMbICNe CNOBa, M30MMPOBaHbI, TO TOraa yXe HeobpaTMMo
HapylleHa HMBENMPOBKA B pe3yfibTaTe nepemMellnBaHus.
Opyrve dopmbl M30AAUUN MOTYT ObITb YaCTUYHO, Tak cka-
3aTb, HapYLLEHbl, a CODCTBEHHO reHeTnYeckas dhopma obbI4-
HO y>e HeobpaTimMa, NOTOMY HYTO B OOMbLIMHCTBE ClyYaeB
OHa ABNSAETCH Pe3yNbTaTOM He KakoW-H1OyAb OfHOW MyTa-
UMK, KoTopas, Hanpumep, mMorna bl 0OpaTHO MyTMPOBATb
(Mbl C BaMu BUOENN, YTO CYLLECTBYIOT 0bpaTHble MyTaLmmn),
a pe3ynbTaToM yXe NoJobpaHHON KOMOWHALMM MyTaLuWA,
4aCTO FeHHbIX M XPOMOCOMHbIX, @ BEPOSTHOCTb PeEBEPCUM
KOMOUHALMN HUYTOXKHA.

DTUM 1 OOBACHATCA 3HAMEHWUTBLIN CTapbI, TakK Ha3bl-
BaeMbIl 3aKOH [1ofno, 6enbrmnckoro naneoHTosnora; 3akoH
HeobpaTUMOCTX SBOJIIOUMOHHBIX MPOLECCOB, MOTOMY 4YTO
3BOMOLUMOHHbBIA MPOLECC — KOMMMEKCHbIV, UCTOPUYECKM
npoTeKaloLLMI BO BpeMeHn. TeopeTnieck MOXHO cebe Bce
npeacTaBUTb — 0DPATHO TEMM e LWaXKamK, HO BEPOSTHOCTb
Takoro MoBTOpeHUst B 0OPaTHOM HamnpasieHUM 3BOSIOLM-
OHHbIX LLAroB HACTOMBbKO HUYTOXKHA, YTO €e MOXHO CYMTaTb
NpPaKTUYeCckM HeoCyLeCcTBMMOW. W BOT Takoe obpallieHue
BCMNATb AOCTUIHYTOW FreHeTUYeCKOM U30MALUU MeXAY OBYMS
hopMamm Toxe NPaKTUHeCcK! HeBEPOSTHO.

B cBSi3M C M3onsuMen Ham OCTaeTCsl PacCMOTPEeTb CJle-
nytowee. Kakne dopMbl M3onaumm nepeuYHbI? Focnoga
30010 1 BOTaHUKK MO NPUYMHE CKITOHHOCTI K KakoMy-TO
OrpaHWYeHHOMY CBOEMYy MaTepuany — OfMH UHTepecyeTcs
©aboukamu, Opyron — BacUIIbKaMK, UM HeOOCTaTOYHOMY
3HAaKOMCTBY C reHeTrKow 1 obler buonorven 4acto cro-
pPAT Ha 3TM TeMbl. OQHW YBEPSIOT, YTO BCErda HadMHaeTCs
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C reorpauyeckor n3onaumMm, a NoTom nepexoamT Ha buo-
norvdeckyto. [lpyrue roBopst: «4enyxa, Tak He MoOXeT ObITb,
MOTOMY 4TO HMKOrda He OblBaeT, MOTOMY YTO He MOXeT
ObITb, — Ha4YMHaEeTCs, Ha0bOPOT, C BUONOrMYEeCcKou, a MoTOM,
MOJ, OHM PACXomATCs, MHOMAA Aaxe nofaplckiBas cebe nop-
XOZSLLYIO Cpefly B pa3HbIX MeCTax 3eMHOro Wapa». KoHe4yHo,
BCe 3TO CJIOBOONyAMe, CMOpUTb Ha 3TK TeMbl OecnonesHo,
MOTOMY YTO COBEPLUEHHO ICHO, YTO NMEPBUYHO MOXET BO3HMU-
KaTb Nobas popMa 1M30NaumMn, BNNOTb Aaxe A0 COOCTBEHHO
reHeTM4eckor. Mbl 3HaeM, YTO y PacTeHUM OYeHb YacTo Mo-
ABNAETCH Cpa3y MYTaTMBHO, CKaXem, nonunnouaus. A Te-
Tpannona, npu CKpewmBaHy C UCXOOHbIM OMNIONIOM AaeT
CTepunbHble TPUMANONIbI, KakK Mbl yXXe C BaMu FOBOPUIIN.
CnefoBaTenibHO, MNOSBNEHWE MNOMUMMNOUAHbBIX PAaCTeHUM He-
N30eXHO BeLET, eC/IV OHU CTOSILLME N HE OTMEeTaloTCs OTOO-
poM, K 06pa3oBaHMio, Kak BblpaxaloTcsi broreorpadbl, CUM-
naTpW4eckoro, TO eCTb B NPefenax O4HOro 1 TOro Xe apeana,
XOPOLLEero HoBOro BMAa.

BHayare oHu, KoHe4Ho, MophOodU3NONOrMHECKM OHEHb
CXOAiHbI, 3@ UCKIIOYEHNEM TeX OTNNYUIA, O KOTOPbIX Mbl FOBO-
PUIU, HEKOTOPLIV TUIraHTU3M U Tak Aanee, CBs3aHblX C Nou-
nnovamsaLmen xpoMocom. A 3atemM, bnarogaps bronormnye-
CKOW M30M18LMM C CAMOrO Havana, X 3BONIOLMOHHAn Cyab0a
HeM3beXHO MoNAeT HEMHOXKO MO-Pa3HOMY, OHM CMOTYT B
npenenax ofHOM 1 TOW Xe TeppUTOpUM NprodpecTy pasnmny-
Hble aganTaumm, No-pa3HOMY pacluMpsTb CBOV apearbl 1 Tak
Janee. BoT BaM 0fiHa KpalHOCTb.

[pyras KpaHOCTb, A@aBHO, CO BpemeH [lapBlHa 13BeCT-
Has, No-BMAMMOMY, Hanmbonee HacTo BCTPEYaloLasncs: anmio-
naTpuyeckoe obpa3oBaHMe BULOB, TO €CTb HaYMHatoLLleecs
C reorpadnyeckon U3oMaUMM y XMBOTHbIX. Hanbonee reo-
rpadryeckn yaaneHHble hopMbl, BO-NEPBbIX, MEHbLLUE BCETO
nepemMeLLBaIoTCS, @ BO-BTOPbIX, OObIKHOBEHHO HAXOAATCS B
Havbonee OTANYHbIX YCIIOBUSIX, B KOTOPLIX MO-Pa3HOMY Npo-
TeKaeT eCcTecTBeHHbIN 0TOOp. EcNu B cepeMHe Takoro apea-
Na BO3HMKAET Kakas-nnbo Henpeogonnmas nperpana, oyap
TO 3KOsormyeckas, Grsnonormdeckas Unm TepprTopranbHo-
MexaHu4eckasi, — Takme GOpMbl  MOryT MpeBpaTUTh-
Cs B XOpOLUMe BWAbI, KOTOpble MOTOM BTOPUYHO MOTYT U
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TpaHCrpeanpoBaTh CBOVMMM apeanamu. 3To BTOPOW KpamHMiA
CNyYan co BCeMU BO3MOXKHbIMY MPOMEXYTOHHBIMM.

BecbMa BEpOSITHO, YTO WM Y >KMBOTHbIX MEPBUYHbI-
MU POopMaMU  M30AALUMM HacTO SBASIOTCH KakK pa3 He
TeppuTOpUaNnbHO-MEXaHW4YeCckne, a 3Koflormyeckne, OT-
4acTu Gursnonornyeckre. Bo BcskoM cyyae B BUO00Opa-
30BaHMWN KOHEYHbIM 3TanoM Bcerga fABnfeTcs Ta UM UHas
cTeneHb COBCTBEHHO reHeTUYEeCKOM N30MALMN, TO eCThb Jaxe
B Tex CJlyyasx, KOrfaa pesynbTaTbl YOA4YHOro CKPELLMBaAHNS
Heyaa4YHbl, TO eCTb rmbpuabl MO0 00NaAAIT MOHWXKEHHOM
SKM3HECNOCODHOCTBLIO, IMDO MOHMXEHHOW MIOLOBUTOCTLIO,
nmbo 1 TeM 1 APYTUM.

N eule pa3 noBTOpSsO, N30ASLUMA — ONATb-TakW He Ha-
npasnsioLM hakTop 3BOMOLMK, a hakTop dunoreHeTYe-
CKOW AMBepreHumn, To ectb hakTop, 00yCNOBANBAIOLLMI U,
BO BCAKOM CJly4ae, peako yCunmBalowmin AnddepeHLpoB-
Ky 0fiHOW (OpMbI Ha AiBE UM HECKOJTbKO. TaknM 06pa3om, 13
eauHoM Bronorm4eckon GopmMbl BO3HUKAET HECKOJIbKO pa3-
HbIX Bronornyeckx Hopm B pesynbtate AeNCcTBUS TeX Uin
WHBIX POPM U30MAUUN — TePPUTOPUATIBHO-MEXAHUYECKON,
U OMONOrMYeckon, WM KOMOMHaUWK, MO-BUAMMOMY,
Yallle BCero pasHbix opM 3TUX U30NALNNA.
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Mbl paccMOTpenu Tpu 3M1eMEHTaPHbIX 3BOSIOLMOHHbBIX
(hakTopa: MyTaLMOHHBIV NpoLecc, NONYNALMOHHbIE BOSTHbI U
n3onaumio. M Hamo ckasatb, YTO y BCex 3TUX hakTOpOB OHa
obLLasn YepTa — OHM He BEKTOPM30BaHHbIE, a CllyYanHble, OHY
paboTaloT CTaTUCTNYHO. O MYTaLMOHHOM MpoLecce Mbl yxe
MHOIOKPaTHO rOBOPUN — 3TO JAapPBWHOBCKAaA «Heornpege-
NEeHHas M3MEH4YMBOCTbY, CITyHarHOe CTaTUCTUHECKOE BO3HMK-
HOBeHMe MyTaLumK. MonynaLMOoHHbIe BOSTHbI TOXEe YUCTO CTa-
TUCTNYeckM paboTaloLmii hakTop, 3TO C TOYKM 3peHNs BUAA
COBepLUEeHHO Cly4anHble PyKTyaLmm Kakoro-To KoMmnekca
YCII0BUI, B pe3yJibTaTe KOTOPbIX (PAYKTYMPYIOT YUCIIEHHOCTH;
B pe3ynbTate QnyKTyaumin YUCNEHHOCTEN (RyKTYMPYIOT CO-
OTBETCTBEHHO KOHLIEHTPaLMM MyTaLMIM, NPUCYTCTBYIOLLMX B
nonynaumn.

M3onaums — anutensHo paboTatowmit hakTop, HO B KO-
HEYHOM CHETE MEXaHW3M OMATb-TaKmM CBOAUTCA K CTaTUCTUIKE.
Hapyluaertca Ta Unu nHas cteneHb NaHMUKCUK, B pesyribTaTe
4yero, ecin He paboTaeT OoTOOP, TO COBEPLUEHHO CIy4aNHO
13 OLLHOWM rpynnbl ocoben obpasyeTcs ABe MW TP rpynmbl
ocoben, oTaeneHHbIX N30MALMOHHBIM OapbepOM, B KOTOPbIX
npedblgylime OBa MIyKTynpyloLwmx @akropa — MyTaLyoH-
Hble MpoLecChbl M NONYNALMOHHbBIE BOMHbBI — MOTYT, Clyyan-
HO, COBEPLLUEHHO He3aBMcMMOo cpaboTaTb. Eciv 370 He OyneT
HMBENMPOBATLCH, TO COBEPLUEHHO CTyHaMHO, MO CTAaTUCTUKE,
YUCTO MATEMATUNKO-CTAaTUCTUHECKM JOMXKHA MPOU30NTI ANd-
bepeHLMpoBKa OAHOM hDOpMbI B ABE, MV B TPU, U CKOSTb-
KO Tam Moapasfennt msonaumsa. CnefosaTenbHO, BCe 3TU
hakTOpbI MO NPUPOLAE CBOEM PabOTAIOT C MOMOLLBIO CITyYai-
HOCTHbIX MEXaHM3MOB. DTO 0ObeIHSET BCe TpW PakTopa.

B pe3ynbtate paboTbl 3TMX Tpex GakTopoB MOXET, Of-
HaKO, BO3HWKHYTb 3N1leMeHTapHOe 3BOSIIOLMOHHOE ABNeHue,
O KOTOPOM Mbl FOBOPWUIIM BHa4ase 1 Nof KOTOpbIM Mbl MO-
HUMaeM M3MEHEHMe reHOTUMMYECKOro CoCTaBa Nonynaumm.
B pesynbTate MyTauUMOHHOTO Mpouecca, MNOMyNALUMOHHbIX
BOMH W V30NSAUMN MOXET WM3MEHUTLCS TeHOTUMUYECKUNN
coctaB nonynsumu. OfHa nonynaums MOXeT pa3duTb-
Csl Ha ABe, TpW mnu Borbliee YCIO NOMYNSAUMIA C Pas3HbIM
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reHoTUNM4eckM coctaBoM. CriefoBaTeNbHO, S1EMEHTapHbIe
3BOJIOLMOHHbIE SIBEHUS, Te eAUHULbI, 13 KOTOPbIX, KaK Mbl
B KOHLIE YBUANM, CKI1aflbIBAeTCs COOCTBEHHO 3BOSTIOLIMOHHbIN
npoLecc, MoryT obpa3oBaTthbCst B pesyfbTate AeUCTBUS TUX
NepBbIX TPeX 3N1eMeHTapHbIX 3BOSMIOLIMOHHBIX (haKTOPOB.

Ho, Kak Mbl rOBOPMAW B Hayase 3THX pacCy>KAeHWI, 3B0-
ToUMs — NPOLEeCC HanpaBeHHbIV, afanTUBHBIA U XxapakTe-
PU3YIOLMINCA KakK (DUTOreHEeTNHeCKOM, Tak U OHTOreHeTnYe-
ckow anddepeHLMPOBKOM, YTO BCE BMECTE CO34AET TPYAHO
TOYHO OMNpefdenvVIMbIi, HO, TaK CKa3aTb, KA4eCTBEHHO BMOJIHe
MOHATHBIN TaK Ha3blBAEMbI 3BOMIOLMOHHBIN Nporpecc. Tak
BOT, eMHCTBEHHbIM (DaKTOPOM, KOTOPbI HamnpasnseT 3BO-
JIOLMOHHBIV MpOoLLecc, co3faeT afantaumm 1 TeM CaMbiM B
pe3ynbTaTe OHTOreHeTU4eckon AnddpepeHLnpPOBKM 3BOSIO-
LUMOHHbIN NpOrpecc, SBNSeTCs eCTeCTBeHHbIN 0TOOP.

EcTecTBeHHbIN OTOOP — hakTOp YPe3BbI4aHOM BaXKHO-
cTn. BHavane g Bam KpaTtko y>xxe rosopusn o6 otobope B AapBu-
HOBCKOM MOHWMMaHWM 3TOro cnoBa. [JapBuH O4eHb TIOMMYHO
BCKPbIT B XXKMBOW NPUPOLE NPUHLMN OTOOpPa; B 3TOM, COb-
CTBEHHO, €ro OCHOBHas 3acnyra 1 Bennyue. BckpbiB B Nprpo-
[e npuHLMn otoopa, JapBrH NOCTaBM 3BOMIIOLMOHHbIE NAEU
Ha Hay4HYI0 OCHOBY W1 CO3/1as1 3BOSTIOLIMOHHYIO TEOPUIO, KaKo-
BOW [10 HEro He ObINO. 3HAYUT, 3Ta APBUHOBCKASA NOrKa —
ee MoBTOPIO eLLe Pa3, 3TO YPEe3BbIYAMHO CyLLLIECTBEHHAS BeLllb,
HY>XHO COBEepLLEHHO ACHO cebe ee NpeaCcTaBNsATh — CBOAUTCS
K TOMY, Y4TO HabsoAeH e NoKa3bIBaeT, YTO Y BCEX XMBbIX Op-
raHNM3MOB MMEETCH Ta UMW MHaA CTemneHb Nepenpomn3BOACTBa
noToMcTBa. MHoraa orpomMHast (BCmomHum mMagdam Genyry ¢
20 MUAIMOHAMU UKPUHOK), NHOMOA CPaBHUTENbHO HEOOSb-
Las, Ho B1AOB 6e3 nepenpon3BoACTBa MOTOMCTBA HET.

BTopoe HabnoaeHWe — 370 BCEOOLLHOCTb HAaCeACTBEH-
HOW M3MeHYMBOCTU. [apBWH Ha3biBan 3Ty WM3MEHYMBOCTb
«HeonpeaeneHHoN N3MEeHYMBOCTbIO» COBEPLLIEHHO NPaBUb-
HO, MHOr4a «Cy4anHOW N3MEHYMBOCTbIO», MOTOMY YTO 3TO
LEVCTBUTENBHO NyYlle BCEro OTpakaeT ee 0D xapakTep:
HeHanpaBNeHHOCTb, CNy4aMHOCTb, BO3MOXHOCTb (yKTya-
UM NioObIx MPU3HAKOB B NIOObLIX HampasneHusx. B pesynb-
TaTe MNepenpou3BOACTBA MOTOMCTBA HEM3DEXHO TO, 4TO
[apsuH Ha3Ban 6opbbo 3a cyllecTBOBaHME. [JapBLMH B CBOE
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BpeMsi MOHMMan 3Ty 6opbOy 3a CyLLIECTBOBAHME O4EHb TOYHO
1 TOHKO. He Tak, Kak ee nocne [JapBlHa MHOMMEe Nonynspu-
3aTopbl M306pakanu nullb B BUAe rpybbix B3aMMOOTHOLLE-
HUM <XULLHWK — XepTBa», Hanpumep.

Bopbba 3a CyllecTBOBaHME CBOAMTCA, Tak CkasaTb, K
KOHKYPEHUMM 3a [OOCTMXEHMEe pPenpoayKTMBHOMO BO3pac-
Ta, GOPMbI, N MEXaHU3Mbl 3TOM KOHKYPEHUUM BECKOHEYHO
pa3HoobpasHbl. I cam [LapBuH npefActaBnan mnx cebe scHO
1 OMUCbIBAN LIeNbI PAf CTy4aeB TakoM KOHKYPEHLMN CaMblX
pa3Hbix pofoB. Mpuyem Gopbba 3a CywecTBOBaHMe — 3TO
ONSATb-TakW He rMMnoTe3a, He Teopus, He BblAyMKa, a pe3ysib-
TaT HabnoOeHWs, 3TO MPOCTO HeMoCPeACTBeHHOe CIeACTBMe
TOT0, O YeM Mbl HEO[HOKPATHO Y>Ke FOBOPUN: YTO Y BULAOB,
CTAaTUCTUHECKM HAXOASALLMXCA B CTaOMNBHOM COCTOSIHUM B OT-
HOLLEHUM YUCTIEHHOCTU, TO eCTb He BbIMUPAIOLNX 1 PE3KO He
YBEMNYMBAIOLLIMX CBOIO YNCNEHHOCTb, OT MOKONEHUs K MOKO-
NeHuIo nepeaaeTcs no Ase ocobu. Kaxaas napa octasnset
nocne cebs napy B CpefHeM, CTaTUCTUYECKM, MOTOMY YTO
Nerko NofAcHUTaTh, HTO ecnn 3To OyaeT HeMHOXKO borblue,
B, O4eHb ObICTPO 3aMONIOHUT BCIO 3eMIII0, eMy MPOCTO Me-
CTa He XBaTUT; eCN 3TO ByeT HEMHOXKO MeHbLLE, OH CTOSb
e BbICTPO BbIMPET.

Tak BOT, pa3 MMeeTCs Nepenpomn3BoACTBO NOTOMCTBA, a
B HOpMe DOMbLIMHCTBO BMAOB 06M1afaeT CTabuiibHbIMN YUC-
NEeHHOCTAMU, TO M3 3TOTO NPOCTO CrefdyeT Hem3beXHOCTb BOT
3TON Ccamoun OopbObl 3a CylleCTBOBaHWE B AaPBUHOBCKOM
CMbIcne cnoBa. TyT HMYero He nofenaellb. Mbl 3HaeMm, 4TO Ha
napy 6enyr npuxoamTcs 3a nokosieHne okono 20 MUINO-
HOB B OOMbLIMHCTBE CBOEM OMIOAOTBOPEHHbIX MKPUHOK, a
OCTaeTCs Ha Cliefylolllee nokosneHve Aga dk3emnnspa. Cre-
[LOBaTE/bHO, OFPOMHOE YNC0 NOrMOaEeT Ha PasHbIX CTaAMAX
Pa3BUTLS, He AOCTUIHYB PenpPoayKLUMOHHOro BO3pacTa.

I BOT, M3 BCeX 3TUX Tpex HabmoAeHNUn — nepenpo-
M3BOACTBO MOTOMCTBA, M3MEHYMBOCTL M Oopbba 3a cyule-
cTBOBaHVe — [1apBMH W BbIBEN NMPUHLIMN OTOOpa. DTO yXe
He HabnoaeHve, a NPUPOAHBIA MPUHLUMM, TaK Xe KaK Hblo-
TOHOBCKME OCHOBHbIE MPUHLMMBLI MEXaHUKK SBASAIOTCA He
NpoCTo HabnoAeHUIMM, a NPUHLMNAMM, BbIBEAEHHBIMM Ha
OCHOBe HabnogeHW. B Takom e CMbiCne OapBUHOBCKMM
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NPUHUMN OTOOpa ABNAETCS BbiBeAEHHbIM U3 HabnioaeHuN
0obLMM NPUPOLHBIM MPUHLMIMOM, OTHOCSLLMMCSH K KUBOW
npupode. Hy 1 B CyLIHOCTU, 3TO OAWH M3 O4eHb HEMHOTMX
4MCTO BUONOTNYECKMX MPUPOAHBIX MPUHLMMOB. Mbl K 3TO-
MYy B KOHLIE BEPHEMCS, OH CBSI3aH JIOMMYeCcKn 1 TecHewLle C
OCHOBHbIM BG1ONOrMYeCcKUM NPUHLMMOM, C KOTOPOrO Mbl Ha-
Yanu BCe HalW PACCy>XAeHus, — C MPUHLIMIMOM B U3BECTHOM
CTeneHu N3MeH4YMBOW, HO BbICOKO CTabUIbHOM CUCTEMbI KOO
HacneaCcTBEHHOW MHAOPMaLUK, NepefaBaeMoro oT Nokose-
HWS K MOKOMEHNIO.
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Tenepb HaM HY>XHO MNOCMOTPETb, YTO NPeACTaBnseT Co-
Do oThop C reHeTUYeckom TOYKM 3peHus. Sl BaM yxe roBo-
pun: B cBoe Bpemsa [1apBWH B CyLLHOCTW HWYero He 3Han o
HacneaCTBEHHOCTU 1 M3MEHYMBOCTU. Tak e, Kak MeHaenb B
CBOE BPeMSI HMYEro He 3Han O LMTONOr1Kn. STO He NMoMeLlano
MM BCKPbITb MPaBUbHbIE 3aKOHOMEPHOCTW B npupoge. Ho
Mbl Cenyac 3HaeM OCHOBHblE CBOWCTBA W MPU3HakK Hacneq-
CTBEHHOCTU 1 M3MEHYMBOCTW OPraHM3MOB U No3Tomy Gonee
ONPdepeHLMpPOBaHHO MOXEM OLEHVBaTb 3HaveHune ecre-
CTBEHHOro oTbopa.

Hapo ckasatb, 4to xoTa [JapBUHY y>Xe yAanocs NpUHLM-
nom oTbopa 0OBACHUTL C ECTECTBEHHO-NCTOPUHECKOW TOYKM
3peHns DONbLIMHCTBO (hEHOMEHOB MaKpPO3BOSIIOLMN, cenyac
paboTy npuHLUKMna otbopa Mbl NpeacTaBnsem cebe n bonee
MOLLUHOW, W 3HauuTenbHo Gonee AMdhEpPeHLUPOBAHHON,
4eM 370 OblNo BO3MOXHO BO BpeMeHa [lapBLiHa 1 BooOLLe B
KoHue XIX, 1 gaxke B Hadane XX Beka.

Ha ocHoBaHWW TOro, Y4TO Mbl HEOOHOKPATHO YyXe 06-
Cy>XAanu B CBA3M CO CBOVICTBAMU MyTaLMM U MyTaLMOHHOIO
npoLecca, AeVCTBUTENIbHO MOXHO CKa3aTb, YTO NMPU KakKMX-To
KOHCTaHTHbIX YCITOBUSX TEOPETUHECKM NMIOOOM reHOTUMN UMe-
€T Kakoe-TO MOMOXMTENIbHOE UK OTpULLaTENbHOE OTOOPHOE
3Ha4YeHue, Bcerga B Kakom-To, XOTa Obl Majion CTeneHun oT-
NINYaeTCH MO CBOEN OTHOCUTENbHOM >KM3HECTIOCODHOCTM B
LUMPOKOM CMbICIe cioBa. TO eCTb BEPOATHOCTU BbIXMBAHWS,
B [laPBMHOBCKOM CMbICNE C/IOBA, — AOCTUXEHMUS Penpoayk-
TUBHOrO BO3pacTa.

Y uenoro psga oObekToB M3 MUKPOOPraHW3MOB, pac-
TEHUM N XMBOTHbIX MPOBOAMAVCH CMeLmanbHble OMbITbl, O
KOTOPbIX 5 BAM YaCTUYHO Y>Xe paccKasblBas, rae C 4oCTaTou-
HOW TOYHOCTbIO M3y4anacb OTHOCUTENIbHAA >KM3HEeCnocob-
HOCTb OTAENbHbIX MyTaLMW — B OMNpefeleHHOM reHoTune, B
onpefieneHHoN reHOTUNNYeckon cpede, — W KOMOMHaLMN
MyTaUMm, 1 MyTauuiA B Pa3HOW reHOTUNUYECKOW Cpefe, YTO
3KCNepUMeHTanbHO, MPaKTUYECKM Bblpaxaetcs B oTbope
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MOOMMUKATOPOB KM3HECNOCOOHOCT OnpeaeneHHon My-
Tauum, KoTopas SBNAeTCA B OMbiTe UHAMKATOPOM WK, Cob-
CTBEHHO, OCHOBHbIM NPeIMETOM OrbITa.

Mo>XHO B3Tb Kakylo-HMOyOb MyTauumio, white unm
yellow, nnu elle kakyto-HMOYOb, nnu ebony, 1 Bectn otdop
Ha ee OTHOCUTENIbHYID >M3HeCcnocobHOCTb, Oe3pas3nnyHo
B reTepo3vroTHOM, rOMO3UIOTHOM COCTOSIHUK — B 0OOM.
NHorpga B koHUe XIX, Ho ocobeHHO B Havane XX Beka, Koraa
NOSIBUNNCH CBEAEHNS Y OB1OMOroB 0 MEHAENEBCKMX NMpaBuiax
HaCNeaCTBEHHOCTW, MOHATUN reTePO3NUrOTHOCTM, FOMO3UIOT-
HOCTW NPWM3HAKOB, BbICKa3blBaNOCh TaKoe, HY YTO N, COMHe-
HMe B NPaBUNbHOCTU AAPBUHOBCKMX 3BOJNIOLUMOHHBIX B3rNsi-
[0B Ha Ha3zHaveHe oTbopa, KOTOpoe CBOAMIOCH MPUMEPHO K
cnenyoLLeMy PacCy>KAEHMIO.

«Hy nagHo, NosBMNCA Kakom-HWOyAb Npu3Hak B BUae
MyTaLMK, HY, eXXenn OH NOANEXUT OTpULIATENBHOMY OTOOPY,
TO OH W UCHE3HET, a MOXET ObITb, OH ObiNn Obl NHTEPECHee 1
HYy>XeH B CBA3M C KakKMMU-TO APYrMU NMPU3HaKaMu, B KOM-
OMHaLMK C HUMWY». Beapb Takme Cllydau y XXMBbIX OpraH/3MOoB
HabnoOalTCs 04eHb YacTo. Bce Bbl 3HaeTe M3 MOMyNspHbIX
KHUXKEK U YHeOHUKOB O ABNEHNAX MUMUKPUN Y1 MUMUTM3MA,
B 3TUX SBMEHUAX O4eHb MHOro ntobonbiTHOro. Hanpumep,
MMEIOTCS BOT Takme NnepernoHYaToKpblfible HaCeKoMble — na-
NOYHWMKM, BOroMorbl 1 BCsikmne apyrme. OHU UMUTUPYIOT OO
3eN1eHbIN UK CYXOW NCT, NMBO Cy4oK KycTa Un Aepesa, HO
BCS 3Ta UMUTALMSA FOAMUTCSA NPWY OAHOM YCNTOBUM, YTO 3TO Ha-
cekomoe, n3obpaxkas Cyxom cydok, He Oyaet npbiratb, 6eratb
1, NMOHVUMaeTe N, Pe3BUTbCs. TOTOMY HTO CyxXme Cy4KM He
pe3BaTCs, BeAb Toraa nobas nTu1ua yx kak-Hnbyab pazbeper,
YTO 3TO He CYXOW Cy4OK, a COBEPLUEHHO XXMBOE HAaCEKOMOE,
KOTOPOE MOXHO CbeCTb.

Tak BOT, NMOOOMbLITHO, YTO Yy HACEKOMbIX, MUMUTUPYIO-
WX onpeaeneHHble HernomBWXHble 00beKTbl, B KOMMEKC
MUMUTUYECKMX MPU3HAKOB MPUBHOCUTCH OAMH CyLLeCTBEH-
HbI PU3NONOrMHYECKMIA NPU3HAK — KaTanencus, To eCTb Cno-
CODHOCTb Npy onpefeneHHbIX pa3apaxeHrsx N3BHe BnadaTth
B KaTanenTmyeckoe COCTOSIHWME, Tak Cka3aTb, COMPSXKEHHOE C
TUNOM MUMUTUpPYIOLWEN Mopdonorin. BoT, ckaxem, nanoy-
HUK, 1300paxaloLlMin CyxoM Cy4OK C BETOYKaMM, Bradas B
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KaTanentTmieckoe COCTOsHWE, 3afHIo YacTb Optolika npu-
XNMaeT K BETKe UMK K CTBOJY 1 OKA3bIBAETCSH HEMOIBUXKHO
TopYalMM, a nepeaHue Nankmn NoaHUMaeT Brepes KBepxy u
LEeNCTBUTENIbHO CTAHOBUTCS COBEPLLIEHHO MOXOXMM Ha CyXoW
Cy4OK Ha BeTKe. To Xe caMoe NMpoAesbIBaloT HeKoTopble 60-
rOMOJIbI.

3ateM, 5 3a0bi, Kak 1X 3BaTb MO NaTblHW, €CTb Takme
3aMeyaTesibHble MIoCckMe HaceKoMble, TOXe U3 NepenoHYa-
TOKPbINbIX, KOTOPbIE UMUTUPYIOT 3eMeHbIn TUCT Bpofe Ay0o-
Boro. OHM TakuM e 0bpa3oM BradaloT B KaTanentuieckoe
COCTOSIHME 1 U300PaXKaIoT INCT, MPUKPENNIEHHbIN K CY4KY.

CrnenoBaTefibHO, Lenbli psam, 0TOOPHbIX NPM3HAKOB Tpe-
OyeT Oonee-mMeHee CJIOXHOW KOMOUHaUMK. Bce otaenbHble,
COCTaBHbIe HaCTV Takoro 0TOOPHOro KOMMJIeKca Kak TakoBble
B Ka4YecTBe Npr3HaKoB MOPMOIOrM4eckmn HMKakoro ocoboro
3Ha4YeHMs He 1MMetoT. be3 MoXOoXKecTh Ha Cy4oK KaTanencums
©e3 HagobHOCTK; HaobopoT, NTMUaM OyaeT elle yaobHee
1 CMOKOWHee noefath 3TUX HEMOABUXKHbBIX HaCeKOMbIX. be3s
KaTanencmu Moponorvdeckme npusHaky, UMUTMpYoLme
CY4OK WU NINCT, BPOAe, Takxke 6e3 HagobHOCTU.

Tak BOT, BO3paxeHune CBOOMMNOCh K creaytolemMy. Kak
e MOryT oTfefibHble HaceACTBEHHbIE KOMMOHEHTbI Takow
KOMOWHALMM OOXOaThCs, MOKa C/ly4arHO obpa3yeTcs Takas
KOMOUHaLms, He Byay4mn ycTpaHeHbl oTpuLaTeNlbHbIM OTOO-
pom?

A BOT cemyac Mbl 3HAEM, YTO JOMUHAHTHOCTb ABNAET-
€S 3BOJMOLMOHHO 1 OTOOPHO NMPUODPETEHHBIM NPU3HAKOM,
SBUBLUMMCS pe3yfibTaTOM TOrO, YTO BHOBb BO3HMKaloLMe
MyTaLMW B TOMO3UTOTHOM COCTOSIHUM, eCTECTBEHHO, B BOMb-
LLINHCTBE CNyYaeB Xy>e UCXOAHOro MPUPOLHOro TUNa, 13 Ko-
TOPOro OHW BO3HUKIN. M03TOMY B pe3ysibTaTe AJIUTENbHOro
oTbopa (no-BMAMMOMY, CaMOro JONroCpoYHOro otbopa B
XMBOW MPUPOLE) OpraHnN3Mbl UMEIOT BO3MOXHOCTb 0OXO-
OUTbCS OAHUM UCXOAHbIM annenoMopdom, To eCTb B reTepo-
3UFOTHOM COCTOSIHUW. DTM 0OBACHSAETCS TO, YTO Jaxe pe3-
KO oTpuLaTeNbHble MyTauUuUK B reTepo3nUroTHOM COCTOSHIN
OBbIYHO He CHNXAIOT XXM3HECNoCobHOCTb, a MHOrAa Aaxe no-
BbILLAIOT OTHOCUTESIbHYIO XKN3HECMOCOOHOCTb. STUM 1 00b-
ACHAETCS TO, O YeM Mbl y>Ke roBOpUnK, — BOT 3Ta MU3psaaHas
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HaLWMNMFOBaHHOCTb MyTaLMAMM NPUPOAHbLIX NONYAALUA, My-
TaUMAMMN B FeTePO3UrOTHOM COCTOAHUMU.

3HauuT, Kaxkaas NnpupoLHas nonynaums sensetcs dora-
TeNLWKM pe3epByapoM MyTaLWi B reTepo3nroTHOM COCTOS -
HUW. N B reTepo3nroTHOM COCTOAHUM 3TU MyTaLun U MOTyT
KOaTb, ABNAACH, TaK CKa3aTb, KAHAVMAATAMW Ha NMONOXNTESb-
HbI 0TOOP. ITO BOraTCTBO NGOV NMPUPOAHON MOMYNALMN
reTepo3nroTHbIMIN MyTaLMAMK CO30aeT ONATb-Taku BEPOAT-
HOCTHO CTaTUCTUYECKM DNaronpuUsaTHYIO OCHOBY A1 00pa3o-
BaHMS NMIOObLIX MOTYLLMX ObITb NOME3HbIMU KOMOUHALMI 13
3TUX MyTaLMN.

BTopas o4eHb BaxkHas BeLlb, KOTOPYIO HY>XHO COBep-
LeHHO sicCHO cebe NpefcTaBnsTb WM KOTOPYO OO CUX Mop
0Y4eHb MHOTrVe B1oNorun, 0CObEHHO 300M10MM, HMKAK He MOryT
cebe AICHO NPeACTaBUTb M K Hel NPUBBLIKHYTb: YTO OTOMpa-
l0TCS BCerfa reHoTunbl, a NpuM3Hakn — MHOTAa. B pesynbtaTe
3TOro HeMoHVMaHMsa Bronornyeckas NMTepaTypa 3acopseTcs
BCAKMMU JYPaLKNUMKN PACCy>XKAEHUAMU O TOM, Kakoe MoJsio-
KNTENbHOE, NV OTpULaTeNbHOE, UM 3BOJTIOLMOHHOE 3Ha-
YeHVe MOXeT UMEeTb XBOCT AJIMHHEE Ha NONTOpa CaHTMMeTPa
WX KOpOYe Ha MoMTopa CaHTUMeTpa, UK Kakoe-To MATHO,
MOHMMAaEeTe N1, Ha XBOCTe, UM Ha KPbINbAX, UM Ha XNBO-
Te, UNW Ha CrinHe, Unn elle YTO-HMOYab Takoe. B 6onblUMH-
CTBE CJ1y4aeB 3TO MYCTOMOPOXKHME PACCYXKAEHWA, MOTOMY HTO
DOMBLLIMHCTBO MOPGOMDU3NONOrMHECKNX NPU3HAKOB Kak Ta-
KOBbIE HE MMEeIOT OTOOPHOIO 3HAYEHMS.

A fanee ckaxy, 4To 3TO He BCerfa Tak, Ho, Kak Npasuiio,
OTOOpHOE 3HayeHMe MMEIOT FeHOTUMbI, TO eCTb OMsATb-Taky
CBOWCTBO MyTaUMUW — B OMNpefeneHHOM reHOTUMNYeCKoM
cpefe, TO ecTb B KOMOWHAUMW CO BCEMU APYrUMU reHa-
MW COOTBETCTBYIOLLErO MeHoTUMa, B KOTOPOM 3Ta MyTaLus
BO3HMKIA, — TaK WM MHa4e BUATb Ha 3Ty OTHOCUTESbHYIO
>KM3HECMOCOBHOCTb, Ha BEPOSTHOCTb LOCTUXEHUS PEenpo-
OYKTMBHOrO BO3pacTa. Tak KakK Kaxaoe HacnedcTBeHHOe
M3MeHeHV e, No-BUAVMOMY, BbI3bIBAET Lienbin psg Mopdo-
NOrM4eCKmnX, U3NONOTNHECKMX, XUMUYECKUX N3MEHEHUN B
opraHmsmMe, To oObIYHO Aaxe Npu KpariHe TOYHOM aHanmse
TPYLHO CKa3aTb, C YeM CBA3aHO, CKaXKeM, MOBbILLEHNE UK
MOHWKEHME OTHOCUTENTBHOW XXM3HECTIOCODHOCTH.
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Hy>Ho Bcerpa cebe npencTaBnsiTh, YTO AencTBME OTOO-
pa 1aeT, Tak cka3aTb, eCTECTBEHHO — OT Ha4ana K KOHLY, a He
OT KOHLA K Havany. He npu3Haky oTOMPAIOTCS, a reHOTUMbI
oTbupatoTca 0OblYHO. Beab O4eHb 4acTo onpeaenieHHbIn re-
HOTWUM MOXET OTPULLATENIbHO OTOMPATLCS B pe3ysibTaTe NoBbl-
LLIEHHOW 3MOPUOHANBHOW UMW NIMYNHOYHON CMEPTHOCTH, elle
3a[0N1ro [0 TOro, Kak obpa3yeTcs OCHOBHOW Mopdonormye-
CKMI NPU3HAK, OTNHAOLLMIA JAHHYIO MyTauMio OT APYIUX.

Tak 4TO [OMAro paccyxpaTb O XBOCTax WM MPOYUX Mpw-
3Hakax — 0e3pa3NuyHO, ANMHa N 3TO XBOCTa WK BecC
neveHKn-ceneseHkun (ceryac y MHOMMX 300/10r0B yBreYeHmne
He 3KCTePbepPOM, a MHTEPbEPOM — MpU3HAKaMW aHATOMU-
4eckMMM), — 3TO KOHEeYHO, NMPOCTO HeflopasymeHue. B 3Tom
OTHOLLEHNW MeXY BECOM MeYeHKM 1 XBOCTOM HMKaKOW 0CO-
OO0V pasHNLLbI HET, MOTOMY YTO CaM BeC NMeYeHKI SBASETCs KO-
HEeYHOW CTafMEeN OHTOreHeTUYeckoro passutusa. OT Yero OH,
3TOT BeC MeyveHKu, 3aBUCUT — 3TO APYron BOMPOC. 3aBUCUT
OH OMATb-TaKM OT KaKMX-TO FeHOTUMMYECKMX MPU3HAKOB, OT
KOMOWMHALMN COOTBETCTBYIOLLMX MyTaUMIA. IHOrAa, KOHEYHO,
CKaXeM, runepdyHKUMUS UK TMNodyHKUMS CeneseHku unm
OpYyroro opraHa, Tak e Kak v OfavHa WM okpacka XBoCTa,
MOXET KaK Mpu3Hak MMeTb 3Ha4YeHMe.

BoT, nocne Toro kak s BaM CKasarl, 4To B OCHOBe 0TOO-
pa NeXUT reHOTUM, HY>XHO CTOMb XXe fcHO cebe npeacTaB-
NSATb, YTO B PAAE CJIy4aeB NPU3HaK UM CBOMCTBO Kak TakoBOe
MOXET VMMETb MOOXMTENIbHOE 3HaveHMe. Hanpumep, ecnu
Kakas-nmbo MyTaums NOBbIWAET MUMUKpPUYECKME CBOMCTBA
opraHv3ama, Hy CKaxkeMm, Tak BAMSET Ha OKpacky, YTO Bparam
CTaTUCTUYECKM, Ha CTOMBbKO-TO MPOLIEHTOB, CTAHOBUTCS TPY/[L-
Hee y3HaBaTb CBOIO A00bIMY Ha MPUPOAHOM (hOHe, TO 3TOT
NPW13HaK Kak TaKOBOW MOXET MMeTb MOMoXUTENbHOE 0TOOP-
HOe 3HaYeHue 1 COOTBETCTBYIOLLMIA FEHOTMM MOXET MONOXM-
TenbHO 0TOMPAaTLCS.

OT160p heHOTUMOB, HECOMHEHHO, eCTb, HO B OOLlen
opMe Hy>XHO BCerga UCxoamuTb 13 TOro, YTO AaBfeHUe OT-
Oopa HauMHaeTcs, COOCTBEHHO, C 0OPA30BaHWUs 3UroTbl U
OTHOCUTCS K COOTBETCTBYIOLLIEMY FEHOTUMY, W AaXe He K OT-
JOenbHOW MyTaumn. B kavecTBe nprmMepa s NprBoaUI MAMN-
TUYecKne NPU3HakK, HO TakMX MPU3HAKOB CKOJSIbKO YrOAHO,
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roe, CoOCTBEHHO, KOMBOMHAUMS reHOB MOXET 0Ka3aTbCs Mo-
NOXUTENBHO OTOMPAEMOW, B TO BPEMS KaK OTAeNbHbIE reHe-
TUYECKME KOMMOHEHTbI 3TOM KOMOUHALUMM MOTYT OKa3aTbCs
oTpuULaTeNbHO OTOMpPaeMbIMK.

OTK paKTbl MOKa3bIBAIOT, HACKOBKO AMbhepeHLmpo-
BaHHO Mbl MOXEM Cenyac NpefcTaBnaTh cebe AencTBMe OT-
bopa — 3Ha4uTenbHo Gonee aMddepeHUMpPoOBaHHO, YemM BO
BpemMeHa [lapBuHa. Tak Kak oTbop B OCHOBHOM [eMCTBYET Ha
reHOTUMbI, TO HAM Cenyac MOHATHA, MPUMEHSAN «BepHaACKoe»
CNOBO, «BCIOAHOCTb» reTePOreHHOCT NoNyNALMI, TO eCTb TO
00CTOATENBCTBO, YTO BCE MPUPOLHbIE MONyNAUMM BCeraa se-
NAIOTCS B Donee-MeHee BbICOKOW CTENEHN reTeporeHHbIMU.

[leno B TOM, 4YTO reTeporeHHOCTb MONYNALNUA, C OLHOM
CTOPOHbI, BefeT K TOMY, O YeM Mbl TONBbKO YTO FOBOPUIIV:
ecnn B Monynsaumm, XoTs Obl B reTepo3nMroTHOM COCTOSIHMM,
HaxoOMTCa OOCTAaTOYHBIM 3aMac Pa3fNMYyHbIX MyTaLMK, TO TeM
CaMbIM MOMyNAUMS B Crlydae Hy> bl BCerga crnocobHa K ob-
Pa30BaHMIO HYXXHbIX KOMOUHaLUMI. Tak cKasaTb, KMPIUYUKHA,
cTpoviMaTepuvan ectb. BoT ecnm nosBMnncbL MyTaumm, aena-
folLMe ObIBLIEro Ky3HeYMKa NMoXoXMM Ha JINCT UK CYy4OK, 1
nosBMNach MyTaLMs, KOTopas Bbi3blBaeT CMOCOOHOCTL K BMa-
LEHNIO B KaTaNenTn4yeckoe COCTOSHMUE, TO OHN MOTYT CKOMBU-
HMPOBATLCA W MONYHYUTCS BENMKOMENHbIN ClyYan MUMUTA3-
Ma. C Opyrov CTOPOHbI, M3BECTHas CTeneHb reTeporeHHOCTY
Hen30exHO MoBbILAET OBy MNACTUYHOCTL NOMNYALUK.
Tak Kak, B CYLLHOCTW, HET ABYX abCOMOTHO MAEHTUYHbIX, C
TOYKM 3PEHUS KN3HECTIOCOOHOCTM, FEHOTUMOB, TO NMtobas no-
nynsums, Hem30exXHO HaXOAsACh B YCIOBUAX PIYKTYUPYIOLLEN
cpenpl, PRyKTyMpYIOLIMX B3aUMOOTHOLLEHUI C APYTMUK BU-
Jamun, DnyKTympyioLLen YCNeHHOCTU 1 Tak Janee, TeM pe3n-
CTEHTHee, YeM OHa Oonee NoTeHTHa, Gonee NIOPUNOTEHTHA.

Ecnv nonynauus npeacraBnser cobom YUCTYIO NUHUIO,
TO eCTb BCe NHAMBUWAbI FTEHOTUNNYECKN MAEHTWYHbI, TO fCHO,
4TO AN 3TOW NONYAALMN MMEETCH KakoM-TO OAVH ONTUMYM U
B 00e CTOPOHbI NEeCCUMYMbI CYLLLECTBOBAHWSA, 1 NpU yKTya-
LMSX B CTOPOHY NECCUMYMOB MOXET ObITb OCTUIHYTO COCTOS -
HWe AeNCTBUTENbHO NeccManbHoe Ana nonynaumn. Ecnm xe
nonynaumsa reTeporeHHa, To B KakMx-TO PasyMHbIX Npegenax,
KoTopble onpefensaioTcd  MU3NONOTMYECKMMN  FPaHMLAMM
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BO3MOXHOCTM CyLLIeCTBOBaHNA OAHHOrO BMAA, NOMNynaums,
B CYLLHOCTW, NOYTU HUKOTAA He NOMafaeT B YC/IOBUA Neccu-
MyMa. YTO fBNAETCA NeCCUMMYMOM A1 OLHWUX reHOTUMOoB, TO
MOXET 0Ka3aTbCs ONTUMYMOM AN APYruX, U Tak fanee.

3HayuT, reTeporeHHas NoMnynaumMs HaxoauTcs B Oonee
BbIFOAHbIX OTHOLUEHMAX CO CPedoW, YeM Momynaums reHe-
TMYECKM roMoreHHas. Hy, 3To onsTb-TakK MOXHO MokasaTb
aKCnepuMeHTansHo. HepaBHo B CBepanoBcke Obina 300-
norvyeckas KoHMepeHUMs, Ha KOTOpoW a8 caenan AokKnag o
nonnmopduaMe y 6oxbMX KOPOBOK. BKpaTLLe HanmoMHIO 3TOT
npumep. CylwecTByIoT ABYTO4EYHbIe 6OXbU KOPOBKM — Adalia
bipunktata, oHW BCEM NPUCYTCTBYIOWMM 34eCh M3BECTHbI.
311 6OXbU KOPOBKM ObIBAIOT IBYX COPTOB — C YEPHbLIMM TOY-
Kamu, a MOryT ObITb YePHBIMW C KPAaCHBIMM NATHAMMU.

1 BOT oueHb NMIOBOMBITHO, YTO MPaKTUYECKW BCE MOMy-
naumm aTon Adalia bipunktata (HacKonbKO M3BECTHO, MHE BO
BCAKOM CJly4ae HeM3BECTHO FOMOIEHHbIX B OTHOLLEHMM OKpa-
CKM MoNynaLmnin) cogepat 06e hopMbl, TONBKO B Pa3HbIX HKC-
JIOBbIX OTHOLWEeHUAX. VI BOT B TedeHue npumepHo 10—11 net
51 cobvpan o4eHb OOMNbLIOW MaTepman B MecTe 3MMOBOK 3TMX
0oXbMX KOPOBOK. OHW Ha 31MY 3abMpPalOTCA B LLLENM CTeH, Ape-
BeCHble Lenn, Nof Kopy AepeBbeB. B Lenix KaMeHHOW CTeHbl
(B 10XHbIX CTeHax 3T0 0ObIYHO OblBaeT) 1 Hallen oveHb bora-
Thle 3UMOBKM 3TUX Adalia bipunktata v Kaxzbivi rof, cobupan
M3PSAHOE KOMMYECTBO, Nopsaka napbl ThiCsY NepBOMN BeCeH-
HewW NonynaummW, Koraa nepesriMoBaBLLYie B NePBble BECEHHME
XKapKme OHWM HaYMHAIOT BbIne3aTb 13 3MMOBKM 1 pa3neTaThbCs
no nyram v NonsiM, 1 NociefHWe oCeHHWe NONynaumm, Korga
B NnocnefHune Tersble OCEHHWE OHW 3TV aflanvv B MacCOBOM
KONM4YecTBe C/IeTaloTCa Ha MeCTO 3MMOBKM, 3aMo3aloT B 3TK
CaMmble e 1 OCTaloTCA TaM Ha 31Mmy.

BoT oka3anacb o4eHb 3amMedaTenibHas Bellb. MNonyyaeT-
CA Takad KapTVHa: B MePBbIX BECEHHWMX MOMNYyNALMAX BCEMAaA
Dornble KpacHbIX, MeHbLIe YepHbIX, @ B OCEHHWUX, Haobo-
poT, — OonblUe YepHbIX, MeHblUe KpacHbIX. 3HAYNUT, 3a NeT-
HWI Ce30H OTHOLLEHME CABUIAeTCs B MOMb3y YepHbIX hopMm,
a 33 3UMHUI CE30H — B NOJb3Y KPACHbIX hOPM — C KPaCHbIMU
3NTPAMU U YePHbIMK NSTHaMK. W Tak ©e3 eMHOro UcKnio-
4eHusa B TedeHWe Bcex 11 neT. Heckonbko pas, He KaxAbin
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rofd, A NPoAesbiBan CHETHYIO NPOBEPKY: BECHOM, KOraa BCe
KYKW 13 OnpefefieHHbIX LWeflen BbINeTAT, 8 MPYTUKOM BbIKO-
BbIpMBan OTTYAa BCEX MOKOMHUKOB. Bcex, KoTopble He nepe-
XU 31MMY. I COOTBETCTBEHHO TaM Oblno Gosblle YepHbIX
N MeHblle KpacHbIX. KapTMHa cOoBepLleHHO fAcCHas: 34ecb
Mbl MMeeM yA0OHbIN U HAarNaaHbIN ClyyHan Toro, o YeM s ro-
BOpWUA, — DanaHCMpPOBaHHOro nonMMopdraMa, B LaHHOM
cnyyae gumopdmamMa. 3Ha4nUT, KpacHble 1 YepHble POpMbl
NOABEP>XKEHbl AeNCTBMIO MPOTMBOMOMNOXHbIX AABMNEHUN ce-
30HHOro oTbopa. 3MMOM NyYLle BbIXMBAIOT KpacHble, a fne-
TOM — YepHble. B pesynbTaTe nonyvaerca HeKOTopoe AMHa-
MUYEeCKoe paBHOBECHE 3TUX ABYX (DOPM.

Cny4am Tak Ha3blBaeMOro AMMOpPMdU3Ma MU NONNMOP-
dr3mMa, Habnofaemble O1onoramMu, — 310 Beflb B CYLIHOCTM
He 4YTO MHOe, KaK Crlydan, Korna Ha yAoOHbIX anbTepHaTUB-
HbIX, BHELUHE Nerko OTNIMYMMbIX MPU3HaKax MOXHO MpoBe-
psATb TO, YTO B O0OLLEen hopMe s BaM roBopusl. PasHble reHOTU-
Mbl BCErAA OTINHAIOTCA APYT OT APYra B OTHOLIEHWM JaBIeHUA
Ha HWX TOro UM MHOrO 0TOOPa NPW TeX UM MHBIX YCIIOBUSIX.
I Gnaropaps 3TOMy reTeporeHHOCTb MOMyAAUMN — He YTO
MHOE, KaK NoIMMOPMU3M.

Monnmopdr3M ecTb creLnanbHbln Guonornyecknn Tep-
MWH ON19 Tex Cny4aeB, KOrAa reteporeHHOCTb N1erko BMAHA
Mopcdonornyeckmn Ha yaobHbIx Npr3Hakax, bonbLue H1Yero.
MonnmopdunsmM ecTb MPOCTo, Tak CKaslaTb, YaCTHbIN CTyHau
reTeporeHHOCTV MONynsumMm, Mopgonornyeckn yaoOHbIN.
W Ha TakmMx yOOBHbIX Cyydasx MOXHO 3KCMePUMEHTaNbHO No-
Ka3aTb 3TO pa3HOHaNpaBieHHOe AaBNeHMe OTOOPa Ha pasHble
reHOTUMbI, BXOAALLME B COCTaB MONYyAALMN.

KctaTun, AHyc AHycoBmy Jlyc*, 300510T rpeyecknii, B CBOe
Bpemsi, 30 neT TOMy Hasag, reHeTu4eckn nccneposan Adalia
bipunktata 1 nokasar, 4To 3TO BCE NPOCTble MeHAeNVpyoLLme
npwsHaku. Hy, dopm-To He OBe, a Ha camoM [fene GosbLue.
MmeloTca pa3Hble BapmaHTbl KpacHbIX POPM U HePHbIX (opM,
HO Hanbosee OObIYHBIMU ABMASIOTCA Te, O KOTOPbIX 5 BaM r0-
BopwWI. Bce 3Tn UBeToBble popMbl Adalia bipunktata onpege-
NIFOTCH MPOCTbIMU MEHAENMPYIOLLMMI MyTaLMAMU.

*AHnc AHoswmd Jlyc (Jlycunc).
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Ha3oBy elle OAMH reHeTMYecKmn NPoaHanmM3nNpPOBaHHbIN
npumep, rae hr3nonormyecknim NprusHak B HeKOTOPbIX Mo-
Nynsaumax nonmMMopduyeH, a B HEKOTOPbIX AeNnaeTcs MOHO-
MOpHbBIM. Mbl 3KCMEPUMEHTANbHO M3y4anu reorpaduye-
CKylO M3MeH4MBOCTb Epilachna chrysomelina, Toxe GoXbel
KOPOBKM, HO, B OTNIX4YME OT BOMBLUIMHCTBA DOXbUX KOPOBOK —
XVILLIHWKOB, NofcemMencTso Epilachnini ssnsaiotca dutodara-
MW — pacTuTenbHosgHbIMK. BoT 31a Epilachna chrysomelina
noefaeT pasfinyHble TbIKBEHHbIE PACTEHMSA: ThIKBbI, AbIHK,
ap0by3bl, OrypLibl, B HEKOTOPbIX MECTax ABMSETCA BPeAUTeNeMm
DaxyeBblx KynbTyp. OHa 04eHb LMPOKO pacnpocTpaHeHa: ce-
BEpHaa rpaHvLa npoxoamTt no toxHon PpaHumm, Anbnam,
ceBepy bankaH. Kak noyTtu Bcerfa B Takux Cryyasx, rae oHa
MPOXOAMUT y HAaC — HEM3BECTHO, MOTOMY YTO HalLIK BCE SHTOMO-
NOMM 3aHMMAIOTCA YEeM-TO, HO TOYHO JIOKanM30BaTb HAaCeKO-
MbIX He MOryT. Ho rae-To, Ha camoM tore, B [1pnyepHOMOpbe,
NPOXOAWT CeBepHas rpaHuLa, no cesepHoMy Kaskasy 1 no
ceBepy cpefHen A3unu, 3aTem yxoamuT B VIHAMIO, @ BOCTOYHas
rpaHvLa naet no 3anagHon VIHamu, 1 Ha toro-3anag oTryaa,
3HayuT, BKIloYeHa BCA nepenHas Asng, Cpen3eMHOMOpPbE U
BCA Adprika.

Tak BOT, Mbl MMeNN XMBOW MaTepuan 13 HeCcKOoNbKMnX
[LECATKOB MOMyNAUMA M3 CaMblX Pa3HOODPA3HbIX MECTHOCTe
Adprkn, CpearzeMHOMOpPBA, I0XXHOM EBponbl 1 Tak fganee u
pa3BOAMIIV B OHUX U TeX Xe YCJIOBUSX, B OAHOW U TOW Xe
3KCMepUMeHTanNbHOM OpaHXepee C Donee-mMeHee KOHCTaHT-
HOW TeMnepaTypour, CO BCAKOW Takow wWTykown. KopMunmce
OHW Ha MPOPOCTKAX TbIKBbI, HA HEOONBLLINX pacTeHbULAX ThbIK-
Bbl, KOPMUIIV UX BEIUKONENHO KPYrblA rof.

XKyKu 3T LOBOMBHO AOMMO XMBYT, C NOAroda, Ho CpaB-
HUTENBHO ObICTPO Pa3BMBAIOTCA — HeAeNb NsATb, TaK YTO B rof
MO>HO MonyyaTb 6—8 NoKoneHU. M BOT 4TO Mbl BbISICHUIM:
KYKM 13 CEBEPHbIX MOMYNALMIA OCEHbIO NpeKpaLlany Knaaky,
a cybTponunyeckme 1 Tponu4eckme MONynsauMM Knanm amua
Kpyrnbin rof. Hy, Takas sBHas HacneACTBeHHas pa3HuLa.
Mbl npoboBanu onpefenuTb, B 4eM AeN0o, HU YepTa y Hac He
Nosy4anoch, XOPOLUVX pacllenieHnit He BbIXOAMNO, NepBoe
BpeMst — Hi4ero. Noka cny4arHo Mbl He Hadanu paboTaTs (Mo
LpYroMy BOMPOCY) Ha Tex Xe XyKax B MoAuTepMocTaTe, rae
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ObINO NCKYCCTBEHHOE OCBELLIEHME, KOTOPOE MO34HO BEYEPOM
nabopaHTKa BbIKOYana, a paHo yTpPoOM BKJloHana. 3HauuT,
KPyrmbl rof, B 3TOM MofnTepMocTate Oblo OAMHAKOBOE
ocBellleHue.

1 BOT okasanacb Takas LTyka: B 3TUX MonMTepMocTa-
Tax BCAKas pasHuLa Mexnay loXaHaMu U CeBepsiHamu M1c-
vesna. Korga Mbl nofdpobHee pa3obpanuch, BblsSCHMMNACh
OYeHb MPOCTas Bellp: MMEETCH OfiHa MyTalusl, NPOCTO MEeH-
Jenupytolas, MoHormbpuaHo pacwennsiowascs 3:1, 3a-
KnoyaloLwascs B TOM, YTO peleccuBHas dopMa obnapaet
CBOWMCTBOM €CTb TOfIbKO Ha CBETY. EC/I TeMHO — OHa He ecT, a
LIOMVHaHTHas — NWUTAeTCsl, Kak roBOPUTCS, Npwm nioboi noro-
[le, VI AHEM U Houblo. A TaK Kak Y HaceKoMbIX Knafika 3aBuUCHT
OT COCTOSIHWS YMUTAHHOCTM CaMOK, TO 3TV CaMble CEBEpHble
pacbl, KOTOpble OKa3afncb rOMOreHHbIMW MO PeLEeCcCUBHOM
hopMe, Ha 31My MPeKpaLLaloT KNagKy, YTo C TOYKM 3peHus
IOXHO-eBPOMEeNCKMNX, CEBEPHBIX A1 3TOrO BUAA Pac, BMOJHE
pa3yMHo, MOToMy 4TO B EBpoMe 3vMoM — 31Ma, a B TPOMu-
Kax 3VIMOV 31MbI HeT, a B 00LLeM Takoe Xe NeTo, U OHWU MO-
ryT CTOMb e 61aronony4Ho CyLecTBOBaTh U Pa3MHOXATHCS.
CeBepsiHaM, KOHEYHO, HY>XKHO, Bpofe Adalia bipunkta, 3anon-
3aTb B KaKMe-HMOY b LWenn, B 3eMio 1 Tak Aanee, BNagaTth B
bonee-MeHee aHabMOTUHECKOE COCTOSIHME, MOTOMY HYTO XXPaTb
1M Hevero. OTKNaAblBaTh AnLA NPW 3TUX YCIIOBUSX O3HaYaeT
rybutb COOCTBEHHOE MNOTOMCTBO.

Tak BOT, ceBepHO-athprkaHckmne 1 BOMbLUMHCTBO nepea-
HeasMaTckMX NonynsaLMM NonuMopdHbl. OHK BCeraa cocTonT
13 CMECK rOMO3UIOT 1 reTepo3nroT. IMeIoTCsl, 3Ha4UT, U Nn-
TaloWMecs B TEMHOTE, U He NWTalolLMecs B TeMHoTe. Ha tore
B pe3y/bTaTe oTOOpa ocTaeTca ofHa ¢dopma, nuTaloLlascs
Kpyrnble CyTKW, @ Ha ceBepe — Lpyras, KOTopas ecT TO/bKo
Ha cBeTy.

CnepoBaTenbHO, 30eCb Mbl MIMEEM OYeHb KPacuBbIi
Cny4dan r3MoNorM4eckoro nprsHaka, npocTo MeHaennpyo-
wero, raey cybTponunyeckmx nonynsaumin nonMMopdmaMm, Ko-
TOPbIN Ha CeBepe 1 Ha tore nof, AasneHvem otbopa npespa-
LAeTcst B MOHOMOPMU3M — 0CTaeTcs Ivbo Ta, NIvbo apyras n3
3TMx AByX hopmM. CoBepLIeHHO pa3yMHO B JAHHOM Clly4ae.
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B pe3ynbTrate oTOOPa MOryT 0Opa3oBbIBaTLCS U Niobble
popMbl U30NaLMK. A BaM yxxe roBOPWI B CBA3M C XapakTepu -
CTUKOW MyTaLUM KaK 3NEeMEHTapHOrO 3BOSIOLMOHHOIO Ma-
Tepmana, YTO CyLLEeCTBYIOT MyTaumu, BAVSoWmMe Ha husmo-
norn4eckyto M3oaaumio. Y Apo3odunbl MOXHO O4eHb TOYHO
B onblTax NtoboM OBLIMPHOCTM MokKasaTb, YTO MeXAdy pas-
JNYHBIMU MYTaLMSAMKM, KOMOMHAUMAMU, UCXOLHBIM ANKUM
TUMNOM W Tak fasniee MOryT HabnAaThCs CamMble pa3HOObpa3-
Hble OTHOLLUEHWA B CMblCie npedepeHTHOro onnoAoTBOpe-
HUA. CkaxkeM, caMLbl ogHMX DOPM NpeanoYmTaloT onpeae-
NeHHble PopPMbI CaMOK, 1 Ha0bOPOT.

Mpwn3Hak y Epilachna, Npo KOTOPbIV 5 Bam pacckasbiBas,
3TO TOXE TUMMYHBIV 3KONOTMYeCKU MPU3HaK; B pe3ynbTaTe
oTOOpa M reTeporeHHOro CocTaBa reHOTUMOB B MOMYNALMM
MoryT o0pa3oBbIBaTbCS TakKMe TaKCOHbI, BHYTPUBWMAOBbIE
popmbl.

Mpo oTOOP MOXHO FOBOPWUTH OECKOHEYHO AO0Mro, MHe
e Ha OCHOBE TeX HEMHOMMX MPMMEPOB, KOTOPble A Pa3o-
Opan, Xxo4eTcs ckasaTb, YTO Ccenmyac Mbl, COOCTBEHHO, He BU-
OVIM FpaHnL, fencTems oToopa, NoTOMY HTO, ellle pa3 NoBTo-
psito, NPY Kakmx-nmbo ycnoBusx niobon reHoTn obnagaert
KaKMMMW-TO NMONOXMUTENBbHBIMU UK OTpULATENbHBIMK OTOOP-
HbIMW MPM3HaKaMW. 3Ha4YUT, B YCIOBUAX OAMHAKOBOW Cpeapbl
pa3Hble reHoTUMbl BeayT cebs Mo-pa3HOMY, U COOTBETCTBEH-
HO Habop pPa3HbIX FEHOTUNOB COOTBETCTBYET Pa3HbIM OMTU-
MyMaM cpefbl.

B pe3ynbTate B 000 NpUpPoAHOM NONYyNALMM CO3AaeT-
€Sl CMCTEMa YPe3Bbl4aNHO TOHKO AeNCTBYIOLEro 0Tbopa, Hy U1
MO3TOMY He YAMBUTENbHO, YTO BCE PeanbHO CyLLEeCTBYOLLME
B Npupode hOPMbl XXMBbIX OPraHM3MOB B CBOEM POJE ABMIA-
IOTCA COBEPLUEHHbIMI C TOYKM 3peHns agantaumm. OHu Bce
KaK-To NprcnocobneHbl K yCIIOBMUSM CBOETO CyLLECTBOBAHMS.
MpyY 3TOM Mbl C BaMU, OHAKO, Y>Ke FOBOPUIIM Ha TEMY O TOM,
4TO CMeumanV3npoBaHHble afanTaLmm He BCerga COOTBeT-
CTBYIOT 3BOJIOLMOHHOMY MPOrpeccy.

Mbl ¢ BaMu pa3burpani BONpocC O TOM, HTO B 3BOSIOLN-
OHHOM OTHOLLIEHMM HaCTO HeCNeLManm3npoBaHHble hopMbl 1
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B CUNY CBOEWM HecneLmanm3aLmm 4acTo KOMMYECTBEHHO YrHe-
TEHHble MOTYT JOMro CyLLIEeCTBOBATh B Ka4eCcTBe KaHAMOATOB
Ha OonblloM pacupeT B Oyayllem B pesyfbTaTte nosBieHns
Cneumanm3npoBaHHbIX aganTaLmi.

B 4acTHOCTM, A BaM roBOPWI, YTO U YeNTOBEK ABMSETCS
cnabo crneurann3mMpoBaHHoM hopMOor, 1 B 3TOM ero cuna.
MpenMyLLecTBOM YeroBeka nepep, 06e3bsHON SBMSETCS TO,
4TO y 00e3bsiHbl CIMLIKOM MHOrO pyK, Oofblie POBHO Ha
ofHy napy. Y obe3bsiHbl YeTbipe pyKW, a y YesloBeKa TOmNbKO
[Be, a BMeCTo BTOPOW Napbl PyK — Napa Hor, 1 3TO BbIrOAHee,
3TO MO3BOINIIO YENOBEKY MPUHATL BEPTUKANbHOE MONOXe-
HWe, Y4TO, B CBOIO o4epefb, NMO3BONMIO OTOMpPaTh MyTaLmNn,
yBenm4MBatoLimMe Yepen, Kopy OofblIMX MOAywapu U Tak
nanee. B pe3ynbTaTe YenoBek cTan Mophodu3nNoNormieckin
no-npexHeMy o4eHb cnabo cneumanm3rvpoBaHHbIM 3BEPEM,
HO OYeHb Pe3ko Pa3BMBLUMM 3HUedanbHylo afanTaumio B
CMblicrie OONbLIMX MOMyWapu. 3TO O4eHb XOPOLWO W Mof-
pOoOHO pacnucan IxkynmaH Xakcnu ele B 36-M rofy.

Mbl MOXEM BepHYTbCS «Ha nepsoe». Pazobpas yeTbipe
3BOJIIOLMOHHbBIX PaKTOpa, KPaTKo PacCMOTpeTb, Kak Xe (pop-
MUPYIOTCS S1IEMEHTAPHbIE SBOMOLIMOHHbIE SBIEHUS, HEM OHU
ABASAIOTCH M YTO MPOUCXOAMT Aanblue. § y>e roBOpu, 4To
ouonornyecky ONUTeNbHOE W3MEHEHME TeHOTUMMYECKOro
COCTaBa NonynaumMm MoxeT MPOU30OUTA 1 NMOJ, BO3AENCTBMEM
NepBbIX TPEX He HAMPaBAAIOLLMX SBOSIOLMIO BOMOLIMOHHbBIX
akTopoB. HO 3TV 3BOSIOLMOHHbIE ABIEHMS, TO CTb MOoMnyns-
LU, U3MEHMBLLME CBOW MEHOTUMNYECKIM COCTaB, KOHEYHO,
eLLle He SIBNAIOTCS IBONIOLUMOHHBIM MNPOLLECCOM. DBOJIOLMOH-
HbIM MPOLECCOM OHU HaYMHAIOT CTAHOBUTLCS TOrAa, KOraa
MeXIy HUMMW NMPOUCXOLUT y>Ke KOHKYpeHTHas bopbba.

Tak e, Kak MOXHO yTBEep>XAaTb, YTO HET ABYX HAMBN-
0B C O/HAKOBbIM F€HOTUMOM, MOXHO yTBEpPXAaThb, YTO HET
IBYX MOMNynsLMi, abCoMOTHO MAEHTUYHBIX MO reHOTUMMYe-
CKOW CMeCK, MO CBOEMY FeHOTUMMYeCKOMY COoCTaBy. Bce no-
nyasumMmM B TOW UK MHOW Mepe OTIMYaloTCa ApYyr OT Apyra.
CnepoBaTtenbHo, B npefenax BuAa Mbl BCerga MIMeeM Ha-
©op nonynauui, No onpeaeneHnio NpeacTaBnaoLLIx cobom
3M1eMeHTapHble 3BOMIOLMOHHbIE ABEHUSA, TO €CTb OTANYalo-
LUMXCS APYT OT Apyra no CBOEMY FreHOTUMMHYECKOMY COCTaBy.
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M BOT MexXay TakKnMmu Nonynaumamin, UiV sneMeHTapHbIMU
3BOJIIOUMOHHBIMU  ABMEHNAMM, B CBOIO O4epefb HayuHa-
eT MPoMCXoamMTb W MOCTOSHHO MPOUCXOAUT KOHKYPEeHLMS.
STa KOHKYpeHLMs BEAEeT K TOMY, YTO Nof BAVSHMEM OTOOpa
yCKOpsieTcsi obpa3oBaHMe CneLnanm3nMpoBaHHbIX afanTta-
LMK, afanTaumm Tex Uiam UHbIX PopMm K cpefie 0bUTaHms. 3To
y>Ke 3BOMIOUMOHHBIA MPOLLECC, U 3TN ABNEHUS — OTOOpPHbIE
afjanTtaluynuy, OHW CBA3BLIBAIOTCA HE TOMBbKO C ABMEHUAMMW OH-
ToreHeTMYeCckon AndhepeHLMPOBKN, HO 1 C unoreHeTnYe-
ckow anddepeHLMpoBKON, ¢ 0boCcobneHneM BHyTpM BMAA
TeX UU UHbIX POPM, OTSINHAIOLLMXCA CTAaTUCTUHECKM MO Ha-
Oopy reHoTMMoB.

B nocnefnHee Bpems cMCTEMaTVKM, B OCHOBHOM 300J10-
1, TPENJIIOTCA OTHOCUTENIbHO TOTO, CYLLECTBYIOT U He Cy-
LLeCTBYIOT NoABUAbL. Ja 4TO Takoe noAsunAbl? 3TO Takas TU-
MWYHas TPENOOrns OT HEAOMbICIUS, f Obl cka3as. IMeHHo
OT pPaccMOTPeHUs (OPM OMATb-TakKM C TOYKM 3PEHUA ANNHbI
XBOCTa W Beca MeyeHu, a He C reHOTUMUYECKOW TOYKM 3pe-
HMA. C reHOTUNNYECKOW TOYKM 3PeHNs, KOHeYHO, KapTuHa
COBEPLUEHHO iICHa. BHYTPY Ka>KA0ro BMAa NpoCXO4nT And-
hepeHLMpPOBKa Ha POPMbI, CTaTUCTUHECKW APYT OT Apyra OT-
NnyatoLLmecs. BoT 3Toro ToBapuLLM OMONOrM HUKak He MOryT
NOCTNYb, HNKAK He MOTYT OCBOUTb CTaTUCTUHECKOE MVPOBO3-
3peHue. Ons HUX BCEraa OONXKHbl ObiTb NUHENHbIE TPaHW-
Upbl. Y oOHOro NofBmnAaa, NMOHUMaeTe N, ANMHHBIM XBOCT, Y
OpYyroro — KopoTkumn. Tak Kak BO MHOMMX CITyHasix MMeoTCs
nocTeneHHble KONMYeCTBEHHbIE MPafMeHTbl, KOTOPble CoBep-
LLIeHHO PE30HHO YMHbIW YeloBek Xakcu Ha3Ban «clines» —
KIVHBAMW MO-PYCCKM, TO MOXHO «K/IVHMPOBAaTb» BCE Ha
cBeTe. XoTa MeXAy KNMHbAMU U NoBbIMU APYrMIA TUNaMu
CTaTUCTUYECKOrO BapbMPOBaHMS NMPU3HAKOB 1 KOMOMHALLMN
NPV3HaKOB B Npefenax apeasna HUKakon MpUHLMNMaNbHOM
pa3HMUbI, KOHEYHO, HeT. /I npobnemMa noaBnaoB, KOHEYHO,
npobnema TakCOHOMMYECKasn, TO eCTb MO-MPeXHEMY HY>XHO
Ha3blBaTb Te MOABUIbI, KOTOPble MOXHO JIerko oTin4ath, 1
He Ha3biBaTb Te MOABUAbI, KOTOPbIE Hefb3A NIerko oTin4aTh.
TeopeTryeckn BCe 04eHb MPOCTO. DTO, KOHEYHO, He CHMaeT
NPaKTUYEeCKMX TPYLHOCTEN C cncTeMaTtkoB. OT cucTeMaTiika
TpebyeTcs TakT 1 ONbIT ANA ONPeLEeNeHMs TOro, YTO NOANEXMUT
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TaKCOHOMMYECKOMY KNacCUpULMPOBaHNIO, TO eCTb HanMe-
HOBaHWMIO MO MeXAyHapO4HbIM 3aKOHaM C MOMOLLbIO TPU-
HapHOW HOMEHKNATYpPbl POL, — BMA — NOABUA 1 B KOHLE OYK-
Ba aBTOPA, @ 4TO TaKOMY HaMMEHOBaHMIO He MOANIEXMWT.

Ho TeopeTudeckn kapTuHa scHa: niobon apean npej-
CTaBnsieT CODOW Hekylo TEPPUTOPUIO, B Npeaesiax KoTOpon B
AVHaMNYeCKOM PaBHOBECUM HAaXOLATCA CBOEro pofa MuKu
onpefeneHHbIX reHOTUMNYECKMX CMeCeln, KOTopble Ha rpa-
HMLAX pacnmbiBalOTCs, NEPEXOASAT OOHM B Apyrue. B 3Tux
CMeCsX OTheNbHble NPU3HaKM MOryT 00pa3oBbIBaTh KNHbBS,
Lpyrve paBatb bonee sicHble, NpubnmMxatoWwmecs K NMHen-
HbIM FPaHWLbI pacnpefeneHns. TeopeTnyeckn 34ech BCe Co-
BEPLUEHHO AICHO.

MWKpPO3BOMIOLMOHHOE PAacCMOTPEHME KacaeTcsa Ha-
4anbHbIX CTaAMM 3BOMIOLMK W1, B CYLLIHOCTM, 3aKaHYMBaeTCs
BMA000Opa3oBaHneM. CaMbli BaXKHbIN 1 3aHATHBIN NpoLecc,
NMPONCXOAALLMI Ha TaKMX BULAOBbIX TEPPUTOPUSX, B Mpeae-
Nlax BWUOOBbIX apeanoB CBOAMTCA K CBOEro Pofa Takomy Au-
HaMMYeCKOMY U KOHKYPEHTHOMY PaBHOBECWMIO MeXAy Ha-
Bopamu pasHbIx reHoTnnos. CBOAMTCA K TOMY, YTO B 3TUX
opMax, BbIHNEHSAIOWMXCA B Mpefenax B1aa B PasHbIX Ha-
CTAX TeppUTOpPUM, HAYMHAETCSH Takas CTeneHb W30MAuMK,
KoTOopas BeAeT K JafibHenLeMy He3aB1CYMOMY 3BOMIOLMN-
OHHOMY MOBEAEHMIO, KakK Mbl yXe C BaMV roBOpWUAN. B aTom
CMbICIe OCHOBHbIM MPU3HaKOM BWAA ABNAETCA NPaKTUYeckas
HeCKPeLLMBaAEMOCTb B MPUPOLHbIX YCIOBUSX C ONM3KUMU Ta-
KMMW Xe BMAAMM, MOTOMY YTO 3TO CHUMAET Yy AaHHbIX (hOpMm
BO3MOXHOCTM BTOPUYHOW HMBENMPOBKM MyTEM CKPELLMBa-
HUS 1 NepeMeLLnBaHMUs LOCTUMHYTBIX Pa3nuynm.

 BOT TyT onATb 4acTO MPOUCXOOAT CMOPbI, OCHOBAH-
Hble Ha Hefopa3yMeHUW. BOTaHWMKM 1 300110TV COBEPLUEHHO
PE30HHO Pa3fMyaloT [BE OCHOBHble (POPMbI BMA00OPa30-
BaHWA: CUMMNATPUYECKyIO U annonaTpuyeckyio. ITO 3HaYUT
cnegylollee. BHyTpu apeana kakoro-nubo Bupa obpasy-
eTCca N30/IMPOBaHHas (opma BWAOBOIO 3HaYeHWs, TO eCTb
«naTpua» — PoAMHA Y HWUX efAMHa. Annonatpuyeckas, nau
«pa3HopoAVHHOE» BMAO0DOpas3oBaHMe, — 3TO Te Clydau,
Korga HoBbIV BuA 0bpasyeTcs Ha ApYyrovt TeppUTOpUn, Yem
WNCXOAHBIN. DTV apeansl MOryT TPaHCrPeaMpoBaTb, UV He
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TpaHCrpeanpoBaTb, UKW, B KOHLE KOHLOB, B 3HAYNTENBHON
Mepe nepekpbiBaTbCA ApYr APYroM y>Xe BTOpU4HO. HO BO3-
HWKHOBEHME BNOA UAET HAa PA3HbIX TEPPUTOPUSX.

Hy, KoHe4Ho, cnopuTb TyT He cTonT. OOLIKHOBEHHO CMo-
PAT CNELMAnMCTbl MO PasHbIM rpynnam, MOTOMY YTO B OOHMX
rpynnax Aeno, MOXeT ObiTb, MAET NPEeNMYLLECTBEHHO TaK, B
OPYrUX NPenMyLLLEeCTBEHHO 33K, HO eCTb LieNbl Pag rpynm,
roe v 7o U Apyroe npoucxodmT, CKaXeM, B psae OTPsSA0B Ha-
CeKoMmbIX. M nmetoTcst, KOHEYHO, U BCe NnepexoiHble (hopMbl.

[Lpyroe neno — BOMPOC, KOTOPbIX Mbl MO APYromy mno-
BOLY Y>X€ KpaTKo 3aTparvBanu: Kakme opMbl M30MALMM
ABNSAIOTCA NEPBUYHBIMU?  OObIYHO MNpPU CUMMATPUHECKOM
BMA000Pa30oBaHNN NepBUYHBIMU ABNAIOTCS OGuonorudeckme
bopmMbl M30AAUMK. I MOHATHO, KOrAa B Npefdenax Toro xe
apeana, Tou xe Tepputopun 060cobnseTcs Kakas-To HoBas
hopmMa; OHa MOXET 3TO CenaTh, TONIbKO eCnn y Hee 0bpasy-
IOTCS KakKne-To aKkonorudeckue, rsmonormdeckme nnm coob-
CTBEHHO reHeTUYeckne opMbl M30AAUMK. 1 BaM rOBOPUI,
YTO Takme Cflydau OYeHb YacTbl Yy PACTEHUM, MPUYeM nps-
MO cka4ykoobpa3sHbl. ObpasoBaHMe MONUNIOUAHbLIX HOPM
00ObI4HO BELET K MHTEPCTEPUNBHOCTY C UCXOAHOW AUMIOUA-
HOW (DOPMOM, MOTOMY HTO TeTpanIou Npun CKpewmBaHnn C
ONNNOWAOM, M3 KOTOPOro OH NpOou3oLLen, AaeT TPUNNoUbI,
a TpUNIoMAbl, Kak NpaBuno, CTepuiibHbl «bnarogaps» He-
BO3MOXHOCT/ MPOTEKAHUS «XOpOLLUero» Merosa, MoToMy
4TO BMECTO Map XPOMOCOM TPOMKM XPOMOCOM WMEIOTCS.
OpHa XpoMOoCoMa, Tak ckaszaTb, He 3HaeT, K KakoMy Motocy
ev nydile uaTK, 1 B pesynbTaTe NPONCXOAAT MeXaHuyeckme
HeypsavLbl Mero3a BO Bpems peayKumm XpoMOCOM U NMpak-
TUYeCKM He 0b6Pa3yIoTCs XKM3HECMOCOOHbIEe raMeTbl.

Ho, noxanyn, vaule BMaoobpa3oBaHme NpoxomauT rno-
nyannonatpudeckn (xoTts He Gepycb 3TOro yTBepxaaTh, Tak
KaK rojarato, 4To C J40CTaTO4YHOW TOYHOCTbIO HW A8 OfHOWN
KPYMHOW IPynbl XMBbIX OPraHM3MOB HU CUCTEMATUKM, HU
Broreorpadbl He YOOCY>XNIUCb 3TO BbIACHWTL). TO eCTb Mo
Takomy TUMy: Npu 06pa3oBaHMM 0ObIYHO BPEMEHHbIX, C reo-
NOMMYeCKOM TOYKM 3peHms, Nperpas HapyLlaeTcs NaHMUKCUS
MeX[y Pa3HbIMU YacTAMW apeana, U TyT NMoCTENeHHO MoryT
HaKanIMBaTbCA Takhe reHOTUMMYecKne PasHuLbl, KoTopble
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aBTOMaTM4eCcKU, B TOM UAN MHOW hopMe, BeAyT U K Brono-
rmyeckon msonaumu. M npu ncHesHoBeHWM nperpagbl vnm
nepexofe 4epes 3Ty BTOPUYHYIO Nperpagy npv Hadvane cme-
LWMBAHWSA BUAObl OKa3blBAlOTCH HACTOMBKO XOPOLUO U30MM-
POBaHHbIMMW, 4TO B MPUPOAE CMELUVBAHNA HE MPOUCXOLMT.
Tak ckasaTb, annonaTpmyeckoe NPOVCXOXAEHNE C BTOPUY-
HOW TpaHCrpeccmen apeana. Hy a B HEKOTOPbIX CITy4asx Mbl
MPOCTO He MMEeeM KpUTEPUEB OLLEHKM. S CHUTAIO XOPOLUMMM
BMOaMU BCe Te (DOPMbI, KOTOpble abConoTHO M30AMpoBa-
Hbl B MPMpoAe B pe3ynbTaTe CUIbHO Pa3opBaHHOIo apeana.
Cpefn NTUL, HanpuMmep, 3HaMeHUTble ronydble COPOKM Mn-
pEHeNcKMe M OanbHeBOCTOYHbIE, MeXay KOTOopbiMK Oonee
LECATN ThICAY KMTIOMETPOB PACCTOSHUSA: XOTS OONbLUNHCTBO
300J10r0B CYUTAIOT MX MOABMAAMM, 3TO TUMNYHbIE BUAbI.
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BHayane s BaC npefynpeamn, YTo 3TO OTHIOAb He KypC
reHeTUKN, 1 ceryac elle pa3 Xo4y MOBTOPUTb, YTO B CBA3M C
TeM, O 4eM s CerofiHs, HakoHel|, Oyay roBopuTb, BCEM MpPU-
CYTCTBYIOLMM BUMONOraM HACTOATENIbHO PeKOMEHIy Mpo-
WITYAMPOBATb KaKOM-MOO 13 CemYvac yxKe MeoLLIMXCs Y Hac
y4eOHMKOB reHeTnKW. Jlobalues 1 MIOHUMHT — KHUXKW BMOJSI-
He MPUAMYHbIE, N KaXOOMY CNlefyeT WX MpPOLITYAMPOBaTh.
BecbMa pekomeHayto BaM NpoaenaTtb Apo30duibHyio npak-
TUKY, 1 eLLle pa3 NoBTopsiio, YTO BacypmaHe NPoLeNbIBatOT 3TO
B LIKOMax 6e3 0cobbIx 3aTpaT BPEMEHN.

[enctButensHo, ecnn cobepetcs rpynna [naxe B
YeTbipe-NaTb YenoBeK, TO Ha KaXOoro pacyeToB MyX OKa-
XKETCS O4eHb HEMHOTO 7151 TOrO, HYTOObI B CYMME MO HY>KHbIM
TUNaM CKPEeLLMBaHNI faTb CTAaTUCTUYECKM BMNOMHE AOCTATOY-
HbIVI MaTepuar, 3To pa3 NtoHyTb Npoaenatb. EAMHCTBEHHOE,
4TO 3[EeCb HYXHO, 3TO MNaH WU akKypaTHOCTb. be3 xopolilero
reHeTUYeCckoro NpPakTMKymMa COBEepPLIEHHO HEJOCTATOMHO Bbl-
3yOpuTh UK NPOLWTYANPOBATL YYEOHUK reHeTUKKM. HyxHO
NOCMOTPETL, KaK 3TO BbIMSANT B AENCTBUTENBHOCTM. TakK xXe
Kak 0ecrnonesHo 3aHMMaTbCs TOMbKO MO KHUXKKE, CKaXKeM,
MaTemMaTL4eCcKom CTaTUCTMKOW. ECNn He pelliaTh COOTBETCTBY-
foLLIMe 334a4KM U CTaTUCTUYECKM He 0DpabaTbiBaTh KakoW-To
IKCNepUMeHTanbHbIA MaTepuan, To Bbl, Oyayyiu HemaTte-
MaTUKaMW, HMKOTAA He MpuobpeTeTe HY>KHOMO MOHUMAaHMWS
MaTeMaTUKO-CTAaTUCTNHECKIX 3aKOHOMEPHOCTEN, NeXallnX B
OCHOBE LLeNIoro psga Ouonorudeckmx ssneHum. To xe camoe
N C FeHETUKOM.

§l cTapancs Bam pacckasbiBaTb 13 0OnacTi psaa OCHOB-
HbIX FEHETUYECKNX ABNEeHNI. 1 B 0bLLeM, Tak ckas3aTb C UCTO-
PUYECKMM NOAXOAOM, MPUYEM MPEUMYLLECTBEHHO TO U Ha
TakOM MaTepuane, KOTopbli B y4eOHMKax, B YacTHOCTU y J1o-
DateBa 1 MIOHLMHIA, NOHTU HE BCTPEYAETCS UK OYeHb Cna-
00 pa3paboTaH. 10 NepBoe, HTO MHE XOTENOCh MOAYEPKHYThH
B KOHLIE 3TUX PACCy>XAeHUN.

BTopow BONpoC, KOTOpbIN MHe 3adann. Kakosbl, C MOen
TOYKM 3peHUst, AanbHerLIne NyTu pa3BUTUS reHeTkIn? B cBo-
NX PacCy>XOeHWsaX, 0CODeHHO B MX Havane, s cTapancs Bam
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nokasaTb AeNCTBUTENbHO HEOObIYaMHO U3SILLIHYIO NIOTKY pa3-
BUTMA reHeTUYecknx naer no AByM pycnam. Pycny passuting
MeTofa ckpelymBaHma oT Kenbpentepa no MeHgena n XX
BeKa, C OAHOW CTOPOHbI, U MO PyCiy Pa3BUTUS XPOMOCOMHOWM
Teopun HacneacteeHHocTM ¢ XVIII oo XX Beka — c gpyroun, u
MX BOCCOEAMHEHMSA B CO3AAHNM N SKCNEPVIMEHTaNbHOW pa3-
paboTKe XPOMOCOMHOW TEOPUM HACTEACTBEHHOCTL.

Tenepb O TOM, YTO B MpefdBWOMMOM Oyayuiem Oynert
nponcxoanTb B reHeTuke. Hy, npexmae Bcero, B Onuxaniuem
Oyaywem Oyaet OypHO MpoTekaTb TO, YTO YXKe Hadano npo-
TekaTb.

fl HEeCKOMbKO pa3 BaM rOBOPW, YTO COBPEMEHHas Tak
Ha3blBaemasi MoOJeKynsipHas reHetnka u — Oonee obuWlo —
MosiekynspHas Guonorvs B LESIOM ecTb He YTO MHoe, Kak
norn4eckoe CneacTare pasBUTUA XPOMOCOMHOW TeOpUM Ha-
CNeAcTBEHHOCTU B reHeTuke. 3HaduT, 3a nocnegHue 10-15
NeT Ha psfe oObeKToB, MoKa NMlWb CaMbIX NMPUMUTUBHbIX, B
OCHOBHOM Ha BMpYycax, darax 1 HekoTopbix bakTepusx, byp-
HO Pa3BMBAETCA MOMEKYNPHasa reHeTUKa. To eCTb M3y4aeTcs
NosiBEHWE U MposiBReHWe MyTauWin Ha Nerko 0bo3puMbIx
CnUCTEMAXx OJIMHHBIX NONMMEPOB HYKNEMHOBBIX KUCOT Y 3TNX
Hanbonee NPUMUTNBHBIX OPraHM3MOB. YTO 3TO NMPOUNCXOANT,
O4€eHb XOPOLLO MO TPeM NpuYMHaM. Bo-nepBbix, MOTOMY HTO
1 3TV TBAPW, Kak roBOPUTCS, BOXbM TBAPW 1 HEYEro UMK npe-
HebperaTb. Bo-BTOPbIX, MOTOMY YTO, Kak BCEM BaM M3BECTHO,
Kak pa3 reHeTVka 3TUX Hambornee NPOCTbIX U3 XMBbLIX Opra-
HU3MOB MMeeT o4eHb Oorblioe MpakTM4eckoe 3HayeHve B
XMW, MeduUMHe, MPOMbIAEHHOCTH, (HapMaKonornmm u
Tak fanee. HakoHeLl, B-TPeTbMX, MOTOMY YTO Ha 3TKX Oonee
NPOCTbIX CUCTEMAX flerye MOHATb Pag, NPUHLMNMANBHbBIX Be-
wen. Kak M3BECTHO, Ha HMX YXKe Cemyac XOpoLLIOo MoHsATa pa-
©0Ta MaTPUYHOIO NPUHLIMMA B OMONOMMHYECKMX CUCTEMAX, HTO
4pe3BblHaNHO CYLLECTBEHHO.

He cnepnyet 3abbiBaTh, 4TO CKaXeM, U pa3BUTME COBpe-
MEHHbIX aTOMHbIX TEOPUI Ha4anoCb He C TOro, YTo CTanu
KOBBIPATLCS B CTPYKTYPE aTOMa CPefHEro UK TAXeNoro ne-
MeHTa, a C MOLEenn aToMa BoAopofa, Hanbonee Npocton, 1
3TO COBEpPLUEHHO 3aKOHOMEpPHO. TakK e B 3TOM CMbIC/e 3a-
KOHOMEPHO W TO, YTO MOJIEKYNIAPHAA reHeTNKa Pa3BMBAETCH
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CHayana Ha 3TUX NPOCTEMLLVX FeHETUYECKMX C1cTeMax. W BoT
TYT 5 N03BOSIO cebe BbickasaTb BaM CBOIO TOHKY 3PEHUS, KOTO-
pylo TeM 113 BaC, KOMY NPUOETCS CTaNKMBATHCS C FeHETUYECKM -
MK npobnemamu Kak bronoram, CoBeTyio 0b6yMaThb.

[leno B TOM, 4YTO BCe-TakM MMEIOTCH [Be KaBep3Hble
BelLLM Mo Jopore, TaK ckasaTb, SKCTPANonaLmMmM oT BUPYCOB K
KpokoAmnam 1 Yenoekam. BoT 3TK OBe KaBep3HbIX LWTYKM.
Bo-nepBbIX, Y BCEX, CKaXKeM B KaBbl4KaX, HACTOSALLMXY» Kre-
TOYHbIX OPraHN3MOB, OCODEHHO Y MHOTOKJIETOYHBIX U Y OOHO-
KNETOYHbIX C HOPMaslbHbIM MOMIOBbIM KNETOYHbIM LIKIIOM —
raMeToreHe3oM, WMelTC XPOMOCOMbl. A XPOMOCOMbI,
HEeCOMHeHHO, 0bpa3oBaHuVs bonee CNoXHbIe, YeM NOAUMEpSI
HYKeNHOBbIX KUCJIOT BMPYCOB U HEKOTOPbIX DakTepuin. Beck-
Ma BEPOSITHO, YTO OCHOBHOW rEHETUNYeCKMNIA KO, U B XPOMOCO-
Max 3akfiodeH B nonumMepax AHK, Ho Mbl 4O C1x Nop TOYHO
He 3HaeM NPUHLMNA NOCTPOEHNS XPOMOCOMBI. Hy, focTaTou-
HO Cka3aTb, YTO OAHO BpeMs AOMMHMPOBana Takas Touka 3pe-
HuA, 410 [IHK B XpOMOCOMe pacnonaraeTcs nonepek, a cemyac
ToYKa 3peHus npoTueononoxHas — AHK B Hykneonpotenae
XPOMOCOMbI pacrnonaraeTcs BAOSb. 3aTeM, CeM4ac Mbl TOYHO
3HaeM, YTO XPOMOCOMbI y HACTOSILLIMX KNETOYHbIX OPraHM3MOB
HWKOrga, HY B OAHOW CTauM, 3@ PEAKUMU UCKITIOYEHMUAMN,
He NpeacTaBNeHbl OAHOW MPOCTON MULLENON HyKI1eonpoTeu-
[a, a BCeraa HeckonbkMK. W HekoTopble ManorpamoTHble
TIO[M, HAYUTABLLMCH COOTBETCTBYIOLLEN YHEHOW NUTEpaTypsl,
CKJTOHHbI MyTaTb 3TO C npobnemon aBovHon cnupann JHK.
To, 4YTO A1 Cenmyac roBopio, HNMKAKOro OTHOLLIEHWS U K BOVHOWM
1 K HegBomHown cnvpann OHK He nmeeT. B kaxaom muuenne
XPOMOCOMHOrO HykneonpoTenga ABOUHble cnvpanu OHK;
3TO CBOWM 4epefoM. Ho, KpoMme TOro, 3IeMeHTapHbIX MULLENST
HYKJIEONPOTEMAOB B XPOMOCOME MOXKET ObITb HECKOJIBKO.

OnsTb-Taku, NIOAN CKOPOCNeNble, B TOM YnCie LMTOOMO-
XUMWKN U LUTOPU3MONONK, YKe cemyac C NeHoM y pTa crnopst
CKOJIBbKO VX, 3TUX MuLenn. YeTbipe, nnn 8, nnu 16, LOXOAUT [0
64 — 4mcna Bcerga KpaTtHble ABYM. Ho MHe KaXeTcs, YTo cen-
4ac CyLLECTBEHHO He 3TO, a npobnema MU3nKo-XMMUHecKom
NPUPOALI XPOMOCOM, ellle COBEepLUIEHHO He pa3paboTaHHas.
Mbl cenyac Ha caMoM Jefne 3HaemM HeMHOrMM bosibLue, Yem 25
NeT TOMy Ha3agd. To eCTb Mbl TO4YHO 3HAEM, YTO XPOMOCOMbI —
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3TO HyKneonpoTenaHble MULENbl, HO Kak OHM B MpUHLMME
MOCTPOEHbI 1 CKOMbKO WX Ha 3M1eMEHTapPHYIO XPOMOCOMY, TO
eCTb Ha XPOMaTuAy, 3TOro Mbl He 3HaeM. MOXHO nopo3pe-
BaTb, YTO Y pa3HbIX BMUAOB U FPYM OPraHM3MOB MX MOXKET ObITb
pa3Hoe 4ncno. M onatb-TakM Mbl He 3HaeMm, BUIOBO CreLu-
d1YHO, TKaHEBO CneundUyYHO NV BOBCE He CneundnyHo 310
pa3Hoe YMCIO SNeMeHTaPHbIX HYKNeonpoTenaHbIX MULENN
B CTPYKTYpe XPOMOCOMbI. B 3TOM OTHOWIEHWN 3NEeKTPOHHO-
MUKPOCKOMUYeCKMe UCCNefoBaHus noka KpanHe TyMaHHbI B
OyKBaIbHOM CMbICJ1E 3TOTO CJI0BA, MOTYT MHTEPMPETNPOBATLCSA
04eHb MO-Pas3HOMY, Hy a PYrMx-To, B CYLLHOCTU, 1 HET. 3Ha-
4T, BOT OfIHA O4YeHb CyLLEeCTBeHHas npobnema — npobnema,
CKaXeM TaK, Nepexofa OT MOHVMaHMS MPOCTOro HYKIenMHOBO-
KNCMOTHOrO Kofa K XPOMOCOMHOMY KOfy.

A BOT TO 0DCTOATENBCTBO, HTO BO BCEW XMBOW Npupoe,
32 UCKITIOYEHNEM BUPYCOB, haroB 1, MOXET ObliTb, HEKOTOPbIX
CUHe-3eneHbIX 1 DakTepui, y BCEX HACTOSLLMX KIIETOYHbIX
OpraH1M3MOB OCHOBHbIMM KOJAMU ABASIOTCS XPOMOCOMbI, KO-
TOpble ABNAIOTCA HYKNeonpoTeMaamMu, a OTHIOAb HE TOfbIMN
HYKNENHOBLIMU KUCIOTaMU, U UMEIOT Kakyto-TO CBEpXMOre-
KYJISIPHYIO, UK, Kak HEKOTOPble MakpOMOSEKYSPLLIMKM Ni0-
OST cenyac BblpaxaTtbCs, TPETUYHYIO MONEKYNSAPHYIO CTPYK-
TYpY, HEe MOXET ObITb CIy4aMHOCTbIO. DTO, KOHEYHO, UMeeT
KaKoW-TO BbICLUMIA CMbICT, YTO B pe3ynbTaTe 3BOMOLMOHHOMO
npoLecca Ha Haller nnaHeTe BOT AeNo CTabunm3npoBanoch
Tak. Pa3BuTMe Ha HOBOM MOJIEKYIIPHOM YPOBHE XPOMOCOM -
HOW TEOPWUN HaCNedCTBEHHOCTM — 3TO OfHAa M3 oYepedHbIX
33434 Hapagdy C NPOAOMXEHMEM MpPorpecca MOoMeKynspHom
reHeTnku. B obnactu, Tak ckasaTb, aHanmM3a OCHOBHbIX reHe-
TUYeCKUX CTPYKTYP — 3TO CaMOe BaXkHOe.

Bo-BTOpbIX, Ha TOM Xe YpOBHE O4YeHb CYLLECTBEHHbIM
ABNAETCA pa3BUTUE NPobeMbl MexaH3Ma MyTauu. 4 Bam
npencTaBuUi UTOr NepBOro NPUOAMXKEHWUSs TOro 3Tana, KOTo-
pbi ObIn NponaeH K 50-M rogam Hatero cronetus. Cenyac
HakannMBaeTcs OOMbLWIOW HOBbLIM MaTepuas, MosBASIOTCS
aKkTbl, CBA3aHHbIE C MONEKYNAPHOW reHETUMKOW NPOCTENLLMX
OpraHn3MoB — BMPYCOB, aros, baktepunin. MosBRsioTCs Koe-
Kakye HoBble BO3MOXHOCTW. M BOT 3Ta npobnema MexaHu3ma
MYyTaLUMN AOMXKHA, MHE KaXXeTCst, pelaTbCst ABOSKO.
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C ofHOW CTOPOHbI, 3a NociefHvie npumepHo 15 neT B
PafVALMOHHOM FreHeTUKE U B XMMUYECKOM MyTareHese Co-
BEPLLUEHHO He Pa3BMBaCA NPMHLMN NonagaHns B Knaccuye-
CKOM BME. DTO HY>KHO BO3POAMTb, MOTOMY YTO Be3 NpuHUMNa
nonagaHui B paivallMoOHHOW reHEeTMKe U HOBbIW 3Tan Hakor-
NeHns MaTeprana HUkoraa He ByaeT ACHO U KONWMYeCTBEHHO
NOLBITOXEH. DTO HEM3BEXHbIV NMYTb KONMYECTBEHHbBIX MHTEP-
npeTaumi NepBUYHbIX U3MHECKMX NPOLECCOB, BEAyLUMX K
0bpa3oBaHuio MyTauum.

BTopas YacTb BOnpoca CBsizaHa C XMMUYeCcKon 1 Broxm-
MUN4ECKOW NPUPOAON M3MEHEHWIN B OCHOBHbIX KOAAX Hacnes-
CTBEHHOW MH(OPMaLMKM, HaCTynaloLwmx nocne obpasoBaHums
NepBUYHOro (HU3UYECKOro MyCKOBOrO MexaHu3Ma, ornpege-
nsoLLero MyTaumio. Mbl o4eHb Mano 00 3ToM 3HaeM. MoTomy
4TO, CKOJIb HW CTPAHHO, BMOXMMUKI [LO CUX MOP 3HAIOT NNLLb B
00X YepTax CTPOEHME HYKITEMHOBO-KMCOTHBIX MONMMEPOB
1 B OOLMX YepTax — OCHOBHOW CKENET CTPOEHMUS HYKIeoTK-
[0B. B npocTenwnx cny4asx y BUpyCoB, Hanpumep y B1pyca
TabayHOM MO3awKM, KoL KOTOPOro 3aKio4eH, HECOMHEHHO, B
NPOCTOM [NIMHHOM MonvMMepe pPUOOHYKNENMHOBOW KMUCMOTHI,
Mbl, Ha OCHOBaHMM 3KCNepUMeHTabHbIX AaHHbIX, C 60MbLION
BEPOATHOCTBIO MOXEM YTBEPXAATb, YTO LENbIv pag MyTaLmm
3aK/04aeTCs B 3aMeHaxX OLHWX HYKNeoTWA0B APYTMK.

Cenyac HakannmeaeTcs Bce Gonblle AaHHbIX B MNOMb3y
TOrO, YTO U B HYKIIEMHOBbIX KMCNOTax BOMbLLYO posib Urpa-
IOT, HYy, CKaXXeM TaK, B KaBbl4KaX, «MWKPO3MEMEHTbI», YTO,
No-BUANMOMY, UMEIOTCH CTPYKTYPHbIE MPUMECH OTAENbHbIX
aTOMOB, MPeNMYLLECTBEHHO METasNIoB, KOTOPble, BECbMa Be-
POSITHO, CO3MAI0T LeNbIvi psf crneumduyeckx CBOMCTB 3TUX
TMraHTCKMX DMONOrMYeCcKM akTMBHbIX Monekyn. He cnepyert
3abbIBaTb, YTO C 3TMM CBfi3aHbl Crieumduyeckme CBOMCTBA
BCeX (hepMEHTOB. STV aKTWBHbIE rPYMMbl €CTb TO, HTO 1 OT/IN-
4aeT hepMeHT OT LIeNIoro psiaa COBEPLUEHHO aHANIOMNYHO XW-
MWYECKM NOCTPOEHHBIX CTPYKTYP, O1onornyecky abconioTHo
HEe MHTEepPeCHbIX, He 0bNafaloWMX HUKAKON BUONOrn4eckom
aKTVMBHOCTbIO.

Bce nn MyTaumm NnpeAcTaBnstoT CObOM 3aMeHy HyKNeoTn -
[l0B, OAHOTO HYKNEeOoTUAA APYIM C NOCNeAYOWMMI NoCnes -
CTBUSMM M3 3TOTO YXKE YNCTO PEMPOAYKTUBHO-MEXaHNYEeCKOro
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CBOWCTBA, WM BO3MOXHbI O4€Hb, TaK CKa3aTb, CyOTUMbHbIE
NepecTpoviki BHYTPU MOSeKyN HyKNeoTUA0B — CKaxeM, uU3-
MeHeHMe MUKPO3NIEMEHTHOIO COCTaBa HYKNeoTU0B, — 3TOro
Mbl MOKa He 3HaeM. DTOT MyTb yCMewHOo HavaT IKCNepUMeH-
TanbHO ONSATb-TakW Ha MPOCTEMLIMX CUCTEMAX — Ha BUPYCaX,
harax 1 HeKOTopbIX BakTepUSX.

Hago Hamty cnocobbl 1 3KCNepUMEHTalbHbIE MeTOoApbI
aHanm3a 3T1X SBMeHU B NyTW OT reHa K reHy, TO4YHOro aHa-
N33 Y HACTOALLMX KNETOYHbIX OpraHnM3MoB. CHavana xoTs Obl
Y OOHOKNETOYHBIX, HO HACTOSLLMX SOEPHbIX KIEeTOYHbIX Op-
raHM3MOB C fICHbIM BCEOOLUMM [N BCEM BbICLLEN XU3HWN Ha
3emJie MoJsIoBbIM LUMKIIOM, FraMeToreHe3oM. 370, BO-MepBbIX,
noBefeT K OypHOMY pPa3BUTUIO Kay3allbHOM, a He heHome-
Honorn4eckom eHoreHeTVkM, TO eCTb K MOHVMaHWIo Npu-
YMHHOW OOYCIOBNEHHOCTM, HaYMHas C NMEpPBUYHOIO KOAA U
[10 KOHEYHOrO Pa3BUTUS NMPU3HAKa, OHTOreHe3a, Lenoro psaa
OTLENbHbIX CBOVICTB U MPU3HAKOB OpraH1M3MoB nobon cnox-
HOCTW.

Hy n coBepluieHHO $iCHO, 4TO Hanmpumep, B obnactu
MeAMUMHCKOM TeHEeTUKM YerioBeKa W MaToNorMyeckmx Ha-
CNefCTBEHHbIX MPW3HAKOB YefloBeKa 3TO MO3BOUT He dM-
NUPUYECKN, DparMeHTapHO 1 rpy0o «HUMHUTL» MIIOAEN, Ha-
CNeACTBEHHO MOBPEXAEHHbIX, a AeNCTBUTENbHO NoaBepraTh
Kay3asbHOW U 3TMoNornmyeckn oOOCHOBAHHOW Tepanumn Ha-
CnefcTBeHHble 3aboneBaHUs YenoBeka. ITO MOBbLICUT BO3-
MOXHOCTW (hEHOrEHETNHECKOr0 NCMOMb30BaHNA LENoro psaa
KyNbTUBMPYEMbIX XMBOTHbIX 1 PaCTEHUI, MPUYEM yCnex 3T0-
ro HanpaeneHns — ob 3ToMm s Aanblie Oyay roBopUTb — Tak
Xe, Kak 1 BCen CoBpeMeHHOM buonorum, no mMoemy rnybo-
KOMY yOexaeHuIo, 3aBUCUT OT 34,paBON 1 NPaBUIbHOWN reHe-
TMYeCcKoW ToYkM 3peHns. KoHeYHo, 3TO JOJIKHO BeCTUCh He
B HAaVBHOM CpefHeBEeKOBOM MfaHe, a Ha CEpbe3HOM YPOBHE
NEeNCTBUTENbHO TOYHbIX 3HaHMW. BOT 3TO OanbHenwas reHe-
Tnyeckas npobnema.

Y70 KacaeTcs Npobnem MeHee rpaHaNO3HbIX 1 FyOoKKMX,
S Obl CKa3an, Y4To COBEpPLUEHHO HeOOXOAMMO MPOAOKEHMe
OObIYHOMO TeHETUYeCKOro aHanM3a MakCMMamnbHOro YmMcna
NPUFOAHBIX AN 3TOrO BUAOB XMBOTHbIX, PACTEHNIA U MUKPO-
OpraHn3MOoB — [I151HAKOM/IeHWSi CPaBHUTENIbHO-FeHETUYECKOro
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MaTepumana. He cneflyeT 3abbIBaTh, HTO B KOMIMEKCHBIX HayKax
0 Mpupoae, K KakoBbIM OTHOCUTCS U BUONOrMS MO MPUYNHE
KpalHero pa3Hoobpa3us nofdnexallero aHanmsy mMatepuana,
CPaBHUTENbHbIN METOA, 10 CLX NOP ABNSETCS U OyAeT ABNATLCS
BO BCEM MPEABVAXMOM OyayLemM OfHUM U3 CaMbIX MOLLIHbIX
MeTof,0B B OMonornu. M notomy HeobXoAMMO BCA4ecKoe pas-
BUTWE CPABHUTENIbHOM FeHETUKM.

[ina 31oro «a good thing», xopolwmnm genom, fBAseTcs
MOHOrpacm4eckmi, reHeTU4eckuin aHanms noboro HOBOro
0b6bekTa, KOHEYHO, He LMTPYCOBbLIX 1 HE CIIOHOB, C MPOAOS-
XKUTENbHOCTLIO NoKoJieHma 25—-30 net. 4 BaM yxxe pacckasbl-
BaJl, 4TO XUTPbIV y4eHuK Meoprusa IAmutpmesmda KapnedeHko,
acnupaHT, nonpoboBan 13bpaTb cebe TemMon KaHAMAATCKOM
AMCCepTaLMU TeHETUKY LIMTPYCOBbIX, OKOHYaHKe paboTbl Mo
KOTOpPOW OH MOT CMOKOWHO 3aBeLllaTb CBOMM BHYKaM, a cam,
3HayuT, pasbesxaTtb No Kaskasy 1 3akaBKa3blo 1 MOKYPYIBaTb
TpyoKy. OH ntobun Kyputb TpyOKY, HO 3TO ObINIO NPOSIBIEHN-
eM €ro JIeHN, a He aTpPMOYTOM TOYHOTO MbILLNEHNS hU3KKa.
MHorvne du3nKK, B TOM Y1CIE U TeOPEeTUKM, IOOAT KypUTb
TpyOKy, HO B COBEpPLLUEHHO [PYrOoM KOHTEKCTE.

Tak>Ke MHe KaXeTCsl, HTO O4EHb BaXKHbIM ABMSETCSA Pa3BU-
TMe OBYX FeHeTU4ecknX AUCLMNANH: PeHOMEHONOrMYecKom
(heHoreHeTUKN, TO eCTb U3yYeHUs OMsATb-Taky CPaBHUTENb-
HbIMW MeTOflaMM, MO BO3MOXHOCTM Ha pa3HbIX NpU3Hakax u
pa3HbIX obObekTax, PeHOMEHONorMn BapbUpPOBaHWS heHo-
TUMMYECKOrO MPOSBIEHNS TEHOB. DTO 0COOEHHO BaXHO A1
Pa3BUTUA MeOMUMHCKOW FeHeTVKM, MPUKNAAHOW FeHeTUKM
JOMALLHWX XVBOTHbIX U KYNbTYPHbIX PAaCTEHUIA 1 NMONYNALM-
OHHOW FeHETUKM B CBS3M C AMHaMMKoM nonynaummn. K coxa-
neHnto, B 06nacT nonynsuMoHHON reHeTVKI NoKa eLle O4eHb
Mano AMHaMmMyeckoro Matepuana. Ho onsTb-Taku B CpaBHU-
TEIbHOM MNaHe BaXHO UK3y4eHue reHoTUMMYecKoro cocta-
Ba NIOObIX MONYyNALUMIA, MoObIX BUAOB XMBbIX OPraH1M3MOB,
PacTeHNN N XMBOTHbIX AN HAKOMIEHUS CPaBHUTENIbHOIO
MaTepurana. OCoDEHHO BaXKHbIM ABMAETCS U3yYeHMe NMonyns-
LUMOHHOW reHeTUKN, reHOTUMNYEeCKOro cocTaBa Nnonynaunm B
CBA31 C AMHAMMKOW COOTBETCTBYIOLLMX NONYNALMIA — C OAHOW
CTOPOHSbI. M, C Apyron CTOPOHbI, TO, YTO MOKA COBEPLUEHHO He
CLEeNaHo — 3TO M3yYeHure NoNyNAUNOHHON reHeTUKN B Donee
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YCNIOXXHEHHOM BapuiaHTe C NepexodoM K MonynsuMoHHO-
reHeTM4eckoMy NMoBefeHUIo B YCII0BMsAX OMOLLEHO30B, TO eCTb
COOOLLECTB pa3HbIX BMOAOB XMBbIX OPraHM3MOB B YCNOBMSX
CTabUMbHbLIX CUCTEM U3 Pa3HbIX BUOOB (CLUCTEM, KOTOpbIE pe-
anbHO OKPY>KaloT HaC B XMBOW Npupope, B broctepe).

Mbl C BaMU yxe KPaTKO FOBOPUN, YTO XapaKTepHOM
0CODEHHOCTBIO XWM3HW M 3BOJIIOLMM Ha Haller rnnaHete fiB-
nsetcs popMUpPOBaHMe CTabubHbIX OuoleHo3oB. Cendac
OfIHOW 13 NHTEPECHbIX KMOepHETUYeCKNX Npobnem aBnseTcs
YCTaHOB/EHWE MEeXaHW3MOB, YMPaBSOWMX STUMN PaABHO-
BECHbIMW COCTOSIHUAIMI. TTodeMy Nyr, K NpuMepy, Ha fonrne-
JlONTe BeKa OCTAeTCs Nyrom, nec — necom, 6onoto — 6ono-
TOM, @ He MeHsleTcs U3 rofa B rog? 370, KOHeYHO, OfHa U3
3aHUMaTeNIbHenLLKMX NpobfeM aHanm3a BoobLe duochepsl
Hallew nnaHeTbl, U TONbKO NMOHNUMaHMe STUX MexaHU3MOB Mo-
3BOJUT YeSTIOBEKY [eNCTBUTENbHO YNPaBAsTh NMPUPOLON, a He
KOBepKaTb Npurpomy nof «hupmor» ee nepedenku, Kak Mbi
37O YacTo npofenbiBaeM. CnepBa HAKPUUMMCS Ha Temy TOro,
4TO NepefenbiBaeM NPUPOLY, a MOTOM OKa3bIBAETCs, Fae YTO-
TO ObINO, POCNO 1 XKMMO, TaM BOSbLLE HAYEro He PacTeT U He
XMBET B nepepenke. Tak BOT, 4TOObI 3TOrO He MPONCXOAMIO,
a YenoBek AerCTBUTENIbHO MOT MOBbILWATh, Tak CKa3aTb, 000-
PaYMBaEMOCTb «ODOPOTHBLIX» CPeaCTB B Ouochepe, ycko-
psTb OMONOrMyeckme KpyroBopoTbl 1 MOBbIWATL TEM CaMbliM
NPOAYKTUBHOCTb BUOCHEPbI HA eAVHNLLY 3eMHOM MoLLaan
n obuyto Guomaccy Grocdepbl, HY>KHO MOHUMaHME 3TUX
3aMeyatenibHbIX MPOLeCCoB  CTabunmsaumm OKOLIEHO30B.
I BeCcbMa BEPOSTHO, YTO YaCTMYHO 3TO DyAET NexaTb B aHa-
nn3e NONynsUMOHHO-TeHETUYECKMUX BELLEN B Mpeaenax He
N30MMPOBAHHOM MONYMALMM, a C y4eTOM BOT TaKOro CTabunb-
HOro 61oLLEeHO3a.

HaumHaTb HYXHO, Kak Bcerga, C NpocCTbiXx Mofenew, a
L1151 3TOr0 HeOOXOAMMO Hay4MTbCs VX AieflaTb — NPOCTble CTa-
OunbHble BroreoLeHOTUYECKME MOLENN, YeM, B 4aCTHOCTH,
7 cobupatochk B bnvxanLime rofbl 3aH1MMaThcs. Bot 3710, no-
anym, OCHOBHbIE HaNPaBNeHUs PA3BUTUS FEHETUKM B Y3KOM
CMblCTie Cf10Ba.
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3HauyeHHe COBPEMEHHbIX KOHIeMIH
U METO0JIOTHIi B €CTECTBO3HAHNM.
3HaueHne OMOJIOTHH JJIfl YeJI0BeYeCTBA

OcTancs 3akmo4uTenbHbI Tpen. B KoHLe MHe B He-
CKOMbKO yXe creumann3vpoBaHHom hopme Xo4eTcs Bep-
HYTbCS K TOMY BOMPOCY, KOTOPbIN 5 KaK-TO y>e Ha Hallem
«KONNOKBUWN» [0KNaAbIBan Nofd TUTIIOM «O 3Ha4YeHUM Mpu-
BblKaHMA K HOBbIM KOHLEenumam». MHe Xo4etcs cerogHs
OCTaHOBUTLCS Ha BOMPOCE O 3HAYEHWNN HOBbIX KOHLEMUNA B
ouonornn. MHe KaxeTcs, CerofgHs 3To AeCTBUTENbHO O4eHb
CylecTBeHHas npobnema Aans BCen MUPOBOW OMONOrMn 1
N5 Hawew Gronornmn B ocobeHHocT. To, 0 YeMm s byay cen-
4ac roBOPWUTb, B BMOMOTUM yXe MPONCXOAWT, HO, NMpaBaa,
00bI4HO BeCco3HaTeNbHO, M MHE KaXeTcsl O4eHb CyLLeCTBEH-
HbIM, YTOObI 3TO Ha4aso NPOUCXOAMUTb CO3HATESNIbHO.

1 DOSKeH ondTb, Kak U B TOM CBOeM JoKnafe, HadaTb
C HAMOMMHAHNA O PAa3BUTUN COBPEMEHHOM hU3NKN. Pu-
31Ka — Hayka TOYHasi, U C OJIHOW CTOPOHbI, PU3NKa — Ha-
yKa C4acTNMBas B TOM OTHOLLEHWM, YTO reTeporeHHast Kom-
MNeKCHOCTb MOANexallero ee WUCCIefoBaHMIo MaTepuana
3HAYUTENbHO MeHbLle, YemM B OMONIorun, 1 gaxe, noxa-
nyn, MeHbLue, Yem B xumMuun. C Apyrol CTOpoHbl, hursmka B
OCHOBHOM MMEET A0 U ONMPAETCA Ha YHUBEpPCalbHble 3a-
KOHbI MPUPOAbI, TO eCTb Ha Takue 3aKOHbI MPUPObI 1 Takme
MPUHLMMbLI, KOTOpPblE UMEIOT AeNCTBUTENbHO YHMBEpCanb-
HOe 3HayeHWe — MHOrMe YHUBEPCANbHO-KOCMUYECKME U
BCe YHMBEpPCaNibHO-3eMHble. Hy, 0encTBUTeNbHO, NMPUHLIMN
BCEMUPHOIO TAFOTEHWS PACNPOCTPAHSAETCS 1 Ha HAC C BaMU,
1 Ha Mobon X1BOW opraHn3M. Mbl nagaem C noTosika Ha
mos, a He ¢ nona Ha noTtofok. [la 1 No 3HaMeHUTOMY NCTO-
puUyeckoMy aHekaoTy HbloTOH Ha BronoriyeckomM Matepma-
ne — Ha fbnoke — K3y4an BCEMMPHOeE TAroTeHue. Tak 4To
OONbLINMHCTBO, [a, COOCTBEHHO, BCE MPUHLMMbLI U 3aKOHbI
DU3MKIM PaCNPOCTPAHUMbI Ha BCE ABNEHNS MPUPOAbI, BKIO-
4as, KOHEYHO, 1 bronornyeckue.

3Ha4YnUT, K Bronornyecknm obbekTaM M K 1X ecTecT-
BEHHO-HAY4YHOMY W3YHEHWIO MPUIOXMMbI BCE MPUHLNMbI
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dUr3nKN. MHe NpUXOAMNOCh YXXKe AaBHO, a 3aTeM CPaBHU-
TelbHO HeaBHO MeYaTHO BblpaXkaTbCs MO 3TOMY MOBOAY B
MeTofonorndeckoM nnaHe. Kak pa3 pa3BuTVE COBpeMeH-
HOW PU3VKM HAYYMIO HAC psaay BaXKHbIX METOLONOMMYECKNX
MPUHLMMOB, MPOCTO OTKPbINO Lenbiv psag HOBbIX METOAO0M0-
rMYecKUX NMPUHLMNOB COBPEMEHHOW MUKPOMDU3MKK. V1 BOT
MHe KaXeTcsl, 4To npex[e BCero O1onoram Hy>HoO CHUTaTb-
€Sl C 3TVMU METOLONOrMHYeCKUMM NMPUHLMNAMU COBPEMEH-
HOW PU3VIKM.

Tak Kak W MO-pyccky HameyaTaHbl PacCy>XAeHWs Ha
3Ty Temy B Moelt ¢ husnkom Pomne ctaTbe B «[pobnemax
KNOEPHeTUKIM» CPaBHUTENBHO HedaBHO, B 59-M roay, To
Ha HWX OONTOo OCTaHaBNMBATbCH He Oyay. HanomHio Tonb-
KO, 4TO B camon dm3mke XX Beka ObICTpoe U ycreliHoe
0CBOeHMe ToraaluHer (B Hadane Beka) «bu3nM4eckon» Ta-
NaHTANBOW MONOAEXbIO HOBbIX PA3BUBABLUMXCS UMW TOMb-
KO HaMeYaBLUMXCSA TOrAa Ppr3nN4eckmx KOHLEeNUMn noBnek-
10 K HeobbI4arHO OypHOMY, BbICTPOMY U MIOLOTBOPHOMY
Pas3BUTUIO COBpeMeHHOW hu3uKK. B pesynbrate B LENOM
pafie Knaccnmyeckmx obnacten dusnkm, CTo C NUWHUM net
buryprpyoLlmMx B KadecTse rnaB B JloOOM y4ebHuKe u-
3VKM — OT 3fIEMEHTApPHOro 40 CaMOro TOMCTOro Hemell-
KOro xaHOOyxa, Takmx Kak MexaHuKa, OMThKa, akycTuka,
ydeHne ob anekTpuyecTBe W Tak fanee, 3T HoBble U3N-
Yyeckre KOHLEMNuUUn Mnpou3Ben COOTBETCTBYIOWMIM Nepe-
BOPOT. M uenbi psg pa3fgenoB 3TUX KNacCMYecKmx rna.
PU3MKN MOAHANU Ha COBEPLUEHHO HOBbIM YpPOBEHb, OT-
KPbIB 1 B 3TNX 0DNacTAX COBEPLUEHHO HOBbIE NEPCNeKTUBbI.
M KoHeYHo, ceryac HeMbICIUM PU3KK, CTOALLMIA TEOpeTNYe-
CKM Ha yPOBHe (PU3MKM OBYXCOTNETHEN OABHOCTU, CKaXEM,
KoHua XVIII Beka. PaboTaTb TakoMy h13nKy Obifio Obl cerdac
O4eHb TPYOHO, U paboTa ero Obina Obl ManonIoA0TBOPHOM.
[a emy npocTo 6bIno Obl TPYAHO HaMTK 0BNACTb NPUNOXe-
HWs cBOer paboTbl, CTOs Ha No3numax KoHua XVII Beka.

Hago ckasatb, 4TOo B OwonorvmM ngeno obcTtouT co-
BEPLUEHHO MHa4ve. [JomkeH 3aMeTuTb, YTO U B u3uke, U
B MaTeMaTuMKe, 1 B NOOON TOYHOW OMUCUMMNNHE BPEMS OT
BpEeMeHM NosiBNSIOTCS — U He Oe3napHble — peTporpabl, Ko-
Topble NMMB0 cMexa paau, HTobbl MOOPUTMHANBHUYATb, MO0
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BCEpPbE3 CTAHOBATCSH Ha Kakue-HUOyAb COBEPLUEHHO YyCTa-
penble No3nUMK. B TOYHbIX ANCUMNAMHAX 3TO BegeT Nmbo K
o4eHb ObICTpoMy pa3obradeHmio, NMBO K TOMY, YTO MHOTAA
Takoe BO3POXEHME APEBHEN TOHKM 3PEHUS MOXKET OKa3aTb-
€Sl none3HbIM. 3aTeM OHa NoCTynaeT B 00paboTky, KOHEeYHO,
y>Xe He C APEBHMX, @ C COBPeMEHHbIX No3numn. Horaa pe-
TPOrpafCTBO MOXET MMETb MOMCKOBOE 3Ha4YeHne, HO ODbIK-
HOBEHHO BCe Xe SBMSETCH OpUTMHaNbHUYaHNEM, KOTOpoe
ObICTpO pazobnadaercs.

BoT B OMonorum cutyaums cosepLueHHo apyras. bonb-
LUMHCTBO CaMbIX HOPMaJlbHbIX He peTporpagHbiX, a MPocTo
XOPOLLMX OUONOrOB B CMbIC/IE OBLLIMX CBOMX KOHLEMUMA U
METOA0NIOTNYECKMX eCTeCTBEHHO-NCTOPUYECKUX YCTaHOBOK
[0 C1X Mop paboTatoT C ToHeK 3peHUs NPUMEPHO ABYXCOT-
neTHen faBHOCTU. ECTb, KOHEYHO, 1 NepeaoBble bronoru, u
TakoBbIX MHOIO 1 Cpey MOMOLEXMU.

C 0[1HOVI CTOPOHBI, HAAO MOCTOAHHO MOMHUTL — OUKO-
Noram B 0OCODEHHOCTN — 1 UMETb Nepes, rnasamm 3ToT npu-
Mep pasBUTUS COBpeMeHHon ¢u3nkn. C apyron cTtopo-
Hbl, JIeNO He TOMbKO B YCBOEHWW U NPOBELEHUU B XXM3Hb
Hay4HOM PaboTbl HOBbIX KOHLIEMLUMM, HO U B TOM, O YeM f
roBOpWI B CBOEM [OK/afe: YTO B €CTeCTBO3HAHWUN HOBble
KOHLenuMu Hukorga He ObiBatoT OyKBaNbHO PEBOSIOLMOH-
HbIMW, TO eCTb MPOCTO OTMETAIOLLMMM YTO-TO CTapoe. Xopo-
e cTapble KOHUEeNUMn, YCTaHOBKM 1 TEOPUN BEYHbI, OHU
He M3MEHSIOTCS, HO HOBble KOHLEMNUMM SICHO MoKa3blBatoT
rpaHnLbl UX NpunoxeHus. CTapble KOHLENUMM Ha MoBep-
Ky OObIHHO OKa3bIBAlOTCSH YaCTHbIM CIly4aeM 3TUX HOBbIX
KOHLLeMLKI, TO eCTb none vx OencTBra MeHblle nonsa gew-
CTBUS HOBbIX KOHLENUWMN. HbIOTOHOBCKAs MexaHunka cen-
4ac CTOMb e TOYHa U Tak e Xopowo paboTaeT, Kak U BO
BpeMeHa ee CO3fiaHus, TONbKO CErofHs Mbl 3HAEM FPaHuLbl
NPUMEHEHUS MaKpPOMEXaHWKN U TO, Kakue sIBReHUs npu-
PO[ibl, TaK CKa3aTb, He MOryT ObITb 6e3 ocTaTka 0ObACHEH®I
C TOYKM 3PEHUst 3aKOHOB MakpoMexaHuKu. VI ganbHenuee
pa3BuTME UMK 1N MaTEMATUKIL OyOeT MATU eCTeCTBEHHO-
NCTOPUYECKM, KOHEYHO, TeM Xe nyteM. A BOT B Guonormn
CO3HaTENbHOW MeTO0MorM4eckon paboTbl B 3TOM CMbICI1e
[0 CYX Mop He Npoun3BoauTCs. XoTs B bmonorum B XX Beke
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NMPOM30LLNIO HEYTO aHaornmyHoe usrke — He JapoM U He
TOMIbKO MOTOMY, YTO CO3[aHMe OCHOB N1 Pa3BUTUA COBpe-
MEHHOWM MONeKynsipHON BMONorn 1 MONIEKYNISIPHOM reHe-
TVKM, KaK §l MbITANCa BaM NMOKa3aTb, MPOUCXOAMUIIO Ha MyTaX
CO3[aHNSA XPOMOCOMHOW TeOpU HaCNeACTBEHHOCTU 1 pa3-
BUTUS OMOMU3INYECKON HacTW PaOUMALMOHHON TeHeTUKN;
M He TONbKO MOTOMY, YTO B PafMaLIOHHOW reHeTuKe yno-
Tpebnanca No ToraalwHUM BpeMeHaM BeCbMa COBPEMEHHbI
PaKTop MOHMBUPYIOLMX WU3NYHEHUN. DTO Nexano MHOro
rnyoxe, a MMeHHO, 3aKJio4anoch B TOM, YTO Kak reHeTUKM
20-30-x rofoB., TaK 1 ToraalliH1e nepefosble OMOMU3NKK,
C OHOWM CTOPOHBbI, @ YMHble PU3MKMN-TEOPETUKM, C OPYrom
CTOPOHbI, YBUAEAM 1 NOHANM, YTO METOAONOMMYECK 30eCh
MMEeTCA MHOro napanieflbHoro n B3aUMOWHTEPECHOTO.
C camoro Havana 0bpa3oBasCs TECHbIN KOHTAKT C hU3NKaMK-
TeopeTnKaMu, NpMBEPKEHLLAMIM HOBbIX KOHLLEMLLMIA (DU3UKN.
Benb pa3suTrie XpOMOCOMHOW TEOPUM HACNEACTBEHHOCTA 1
JanbHewnLee ee NpeBpaLleHre B MONEKYNAPHYO Bronoruio
0O3Ha4asio NPUMEPHO TO Xe, 4TO B (PU3MKe 03Ha4ano skcne-
PUMEHTaNbHOE, a He YMO3pUTENbHOE OTKPbITUE MUKPOMMPA
pumsmyeckoro.

Ha nyTax pa3BUTUS XPOMOCOMHOM TeOopuM Hacnen-
CTBEHHOCTU 1 MOJEKYNAPHOM O1ONOrMm ObIT OTKPbIT CBOETO
poAa OUONOrMHeckUi MUKPOMMP, OTKPbLIT HEKUIA YPOBEHb
ABMNEHUN, NPOUCXOOALWMX B OMonormyecknx obbekTax, no-
3BONSIOLLMIA pacCMaTpMBaTh BELLW OO0 U3BECTHOW CTEMeHU,
MOXHO TaK BbIPa3UTbCs, «C Ha4ana NpUYMHHbIX Lienem». Tak
Xe, KaK MHorme usndeckmne ABfeHnsa cemvac MoryT Teo-
peTmnyecky TPakToBaTbCA OO M3BECTHOW CTEMEHM C Havana
KJlacCM4eckux MPUHMHHBIX Lener, ¢ basnca cratmctude-
CKOWI MPUYMHHOCTK, TaK Xe MHorne Guonormyeckme aene-
HWS MOTYT TPAKTOBATbCA CErofHs C TOYKM 3PEHUSA BOT 3TOMO
O1ONOrM4eckoro MUKPOMMPa — C TOYKM 3PEHNST OCHOBHBbIX,
WNCXOOHbIX YNPABASIOLMX MATPUL,, YNPaBASIOWMX CUCTEM,
C KOTOpbIX, Tak Cka3aTb, Ha4YMHaeTCs Ouonormyeckoe pac-
cyxaeHuve.

MpoBoas aHanornm ¢ UKo, Henb3s 3adbiBaTb OHO-
ro BaXKHOro «HefocTaTka» bronornu. f Beflb Hayvan c Toro,
4TO UM3MKA WCMOKOH BEKOB 3aHMMAeETCs YCTaHOBMEHMEM
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BCeOOLMX, YHMBEpCanbHbIX 3aKOHOB 1 MPUHUMMNOB, Hanu-
YeCTBYIOLLMX B OKPYyXKaloller Hac npupoge. BoTt buonorus
3TLM He 3aHK1Manachk, a Gnarofaps HeBEPOATHOW KOMMIIEKC-
HOCTU OMONOMMYECKUX ABMEHNM HE MMeNla BO3MOXHOCTU C
[0CTaTOYHOW YeTKOCTbIO YCTaHABNMBATL AaXe YHUBEPCaSlb-
Hble Bronormyeckme MakpomnpUHLUMIbL. TakoBbIX O4eHb He-
MHOrO, U, NOXanyn, eanHCTBEHHbIM crieuudmdeckin brono-
rMYecK1M ABRAETCH AapBUHOBCKMI NPUHLUMN O0TOOpa. f, BO
BCSKOM Crydae, APYroro He 3Hato. [1oToMy YTo ApYyrov NpuH-
UMn — BCEODLLMM BUONOrNYECKMI MPUHUMN KOHBAPWAHT-
HOW penynauMKauum, MM MOAeHTUYHOro BOCNPOn3BeAeHUs,
KOHEYHO, — NOANEeXNT HU3n4ecKkoMy OObSICHEHUIO. DTO ry-
OVHHenwee GUonornyeckoe sBMeHne, KOHeYHo, NpoTeKkaeT
No YMNCTO PU3NYECKM 3aKOHaM. Mbl eLle He 3HaeM Kak, HO
MO>eM OblITb COBEPLUEHHO YBEPEHbI, YTO OHO NPOTEKAET Mo
DU3MYECKMM 3aKoHaM. M3 Toro obcTosATenbCTBa, YTO KOHBA-
PVaHTHas pedynimnkaums, npoTekatoLLas no onpeaeseHHbIM
PU3MYECKM 3aKOHAM, BCE-TakM HaNMYeCTBYyeT — BO BCAKOM
Cfy4ae Ha Hallen nnaHeTte, a No-BUAMMOMY, 1N B KOCMUYe-
CKOM MacliTabe — nuub B CBA3W C XXW3HbIO, BEAET K TOMY,
YTO NOMMYECKN BbITEKAIOLLMN 13 MPUHLMNA KOHBAPUAHTHOW
penynnvKaumm npuHUMN ecTecTBeHHOro otbopa fBMseTcs
OEeNCTBUTENbHO eANHCTBEHHbIM BCEOOLLMM DUMOIornyeckim
MNPUHLMMOM.

EcTtecTBeHHOro 0TOOPa B HEXMBOW MNPUPOLE Mbl He 3Ha-
eM 1 MoKa [axe yMO3pUTEeNbHO He NpeAcTaBnsemM cebe, BO3-
MO>EH 1 OH NPUHLMANANBHO B HEXMBbIX CCTEMaxX, NOTO-
MY 4TO OeVCTBUTENBHO OH BO3MOXEH TOJMIbKO KaK ClefcTBme
13 NPUHLMMNOB KOHBAPUAHTHOM pedynivkaunm 1 U3MeH4n-
BOCTW pefyninuupyemMbix CTPYKTYp. TONbKO B TaKOM CMbIC-
5le OH BO3MOXEH, 1 3To, No-BUAMMOMY, Haubonee obLas
hopMynMpoBka, Tak CKa3aTb, B KOCMMYeCKOM MacluTabe
MOHATNA XU3HW.

% %k %

Tak BOT, 5 Obl CKa3asl, 4To HOBOW KOHLenuuen 8 buosno-
rv SBNAETCS Ta CyMMa 3HaHWM, NPeacTaBneHn 1 Bblyne-
HEHHbIX OOLMX MPUHLMMOB, KOTOPbIe CBSA3aHbl C Pa3BUTU-
€M XPOMOCOMHOW TeOPUU HaCNeACTBEHHOCTA W1, MOBTOPSIO,
BbITEKaloWen 13 Hee MonekynspHoW Guonorum, To ecTb
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COBpeMeHHbIX MpeacTaBieHnin O Havane Omonormyeckmx
MPUYMHHbIX Lienen.

S ONATb MNOACHIO 3TO HEKOTOPbLIM AyPaLKVIM NPYMEPOM.
B 1O Bpems kak Han nceBoodUNocodamMu B KPbIIOBCKOM
CMbICre, B CMbIcfe DaceH, 4acTo M3AeBaNuCh, roBops, YTO
BOT, 3TV FrOCNOAA 3aHUMAIOTCH AJSIMHHBIMWU PACCYXOEHNAMM
Ha TeMy O TOM, HYTO OT Yero NPOVCXOAMNT — KypuLa OT AnLa
WK AALLO OT KypuLbl. DTa CTapuHHasa 13aeBka Hag, duno-
Co(pCTBOBaHMEM Cenyvac B BUONOrM TepsieT CMbICS, NoTo-
MY YTO OeMCTBUTENBHO YTO-TO BMONOrM4eckoe NPOVCXOaUT
BCErAa M3 OCHOBHOWM yrNpaBAfoLLEen CUCTeMbI. Tak CKa3aTb,
He KypuLa 13 anLa 1 He S1LO U3 KypuLbl, @ TO U pyroe
NPOVICXOAMT 13 TOW YNpaBAsioLLen CUCTeMbI, KOTopas Aena-
eT KypuLy € KYPUHBIMW AnLaMK, a He, KaK y>Ke roBopuu,
Kpokoamna, oyb mnu venoseka. ITO BCKPLITUE MCXOLHbIX
MeCT BUONOrMYECKMX MPUHMHHBIX LEenen 1 sBnseTcs, Kak
MHe KaXXeTCst, OCHOBHbIM AOCTUXEHMEM COBPEMEHHOWN O1O-
JIOrMYECKOW KOHLIEMLMK.

A BblCKa3blBasl BaM CBOIO TOYKY 3PEHMA Ha TO, YeM B
bnvxxariuee Bpemsi, No-BUAMMOMY, CTOWT 3aHMMAaTbCs B
3ToM 06NacT B y3KOM CMbICAe AallbHeNLero 13yyeHus
3TUX ynpasnsowmx cnctem. Ho B obLiem nnaHe pasBuTus
Oronornm HeobxofaMMo, 4ToObI Pa3BUTHE MO BO3MOXHOCTM
DONbLWMHCTBA, €CNIN He BCeX pa3fenos Guonorum nepeLusno
Ha 3TV HOBbIE KOHLeMLMN.

CoBepLUeHHO fICHO, YTO 3o00reorpadaM MU CpaBHU-
TenbHbIM MOpdOonoraM BOBCe He 00s3aTeNbHO 3aHMMaTb-
ca kogamu OHK, ga v nnox ToT 300reorpad WUamM CpaBHM-
TenbHbINM aHAaTOM, KOTOPbIA OyLEeT COBaTbCA B 3TW CaMble
HYKNEMHOBO-KMCNOTHble Aena. CoBepLUeHHO 3TO, Kak roBo-
puTCA, He No ero kadeape, fa 1 6e3 HaJobHocTW eMy. Ho 13
3TOro He CfielyeT, YTO COBPEeMeHHble BUonornyeckme KoH-
Lenumm, a TakoBbIMU ABMAIOTCA FeHETUKO-MONEKYNAPHbIE,
He MMenu Obl 3Ha4YeHUst B 3TUX AMCUMNAMHaX. B niobon
Oronornyeckon ANCUMMNIMHE 3TO MMEET 3HaYeHue ANs npa-
BWSIbHOWM MOCTaHOBKM PaboTbl 1, rNaBHoe, A1 NPaBUIbHOM
OLeHKM pe3ynbTaToB ntobon paboThbl.

MO>HO, CKaxeM, 3BOSOLMOHHbIe NpobnemMbl paccMa-
TPMBaTb C TOYKM 3peHns X0OOTOB, XBOCTOB, KPOKOAMbUX
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3y0OB 1 Tak fanee. To eCTb C TOHKM 3peHUs KaKnxX-TO MaKpo-
Bronorn4eckmx CTpyKTyp. B M3BeCTHOM CMbICe 3TO U JONXK-
HO Aenatb. Ho Gronorv oo cx nop NoYTy BCeraa 3abbiBatoT,
4TO Kak TOMbKO AeNo nepexoamnT K TeOpeTnYecKomn TPaKToB-
Ke 1 3BOJIOLUMOHHOMY OOOCHOBAHWMIO pPe3ynbTaToB NtoOoM
Takown paboTbl, Oyab TO 300reorpacuyeckas, CpaBHUTENb-
HO aHaToMu4Yeckasi, Guoxmmumyeckas, @usmonormyeckas,
Kakasi yrofHo, KaK TOfbkO AeNo NepexoamT K CyLLecTBy, TO
Hen30eXHO BO3HMKAIOT ABE W TOJbKO [Be KapAuHalbHble
npobnembl. Kak BO BpeMeHK NpoTekaeT OHToreHes, Kak mn3
HYKI1eMHOBO-KNCIOTHOrO KOAAa Mosy4aeTcs CIOH UM Kpo-
koamn? NHugmeug, cnoH N2 17 mnun kpokogun N2 35, — 310
npobnema oHToreHe3a. OHa ONATb-Takn Her36exHO ynmpa-
eTCH B UCXOAHYIO TOYKY MPUYMHHOM D1ONIOrM4eckon Lenu,
TO €CTb B OCHOBHYIO VICXOAHYIO YPaBASIOLLYIO CUCTEMY.

Kak 3BOMOUMOHUPYIOT BUONOrMYeckne CUcTeMbl BO
BpemeHn? Korpa-to, B MPOLUIOM BeKe, XU KPOKOLMWI
Ne 17, a B 3TOM Beke xmBeT kpokoamn N2 187, yxxe coBep-
LLIEHHO APYrov KPOKOAMI, N HTO OCTanock? OcTancs «Kpoko-
annunsm». Bot 1o, 0 YeM roBopwn MnaToH: 4To Aypaky 04eHb
XOPOLWO MOHMMAIOT, YTO TaKoe NOWaAb, HO «10LLagHOCTN»
OHW He MOHMMAIOT.

TaK BOT, OCTasnCs «KPOKOAMMM3M», @ YTO 3TO Takoe? ITO
BOBCE He 3yObl, 1 He XBOCTbI, M [laxxe He apeas pacnpoctpa-
HEeHWS, a 3TO HeKMN TN UCXOAHBIX YNPaBASIOWMX CUCTEM.
Bo BpeMeHU «KpoKogun3mM» CyLLecTByeT B (hopMe onpefe-
NEHHbIX KOAOB HacneACcTBEHHOM MHMOPMaLMN. Tak e Kak
onpefeneHHble KOAbl HaCNeACTBEHHOW UHPOPMaunM ecTb
TO, YTO peanunsyeTcs B Nobor hopmMe B OHTOreHese, Tak Xe
3TW KoAbl HAaCNeACTBEHHOW MHMOPMaLUN ABASIOTCA eOuH-
CTBEHHbIM, 4YTO TeyeT B OMONOrnMyeckoMm BpemMeHU U nepe-
XOOWT OT MOKOMeHUsa K nokoneHuto. M coBeplueHHO ecTe-
CTBEHHO, 4YTO 3BOSIOUMOHHOE 3HA4YeHWe MMeeT He TO, YTO
M3MeHuUnocs y kpokogumna Ne 17, Hanpumep, a To, 4TO 13-
MEHUIOCh B «<KpOKOAMNM3Me». NpobnemMy Hy>KHO MoCTaBUTb
C rof1oBbl Ha HOIW.

Kctat, HanoMHIO U3 3amedaTenbHoro nucartens Jle-
CKOBa, 4TO ObIBaeT nonesHbiM 1 HaobopoT. BcnomHu-
Te, B «[leyepckmx aHTMKax» AokTop HukonaBpa m3obpen
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3aMeydaTenbHoe 3yObHoe CpefCcTBO, HO CTOJb AO0BUTOE, YTO
€ro MOXHO KanaTb TONbKO Ha HUXHWe 3yObl. VI Bnbukosy
Tellly OH BbINeYus C MOMOLLbIO BOEHHOMO MOJIKOBHMKA, KOTO-
PbIV NMPUMEHNT BOEHHbIM MeToA,. KyckoMm Wwinarata 3aBsizan
BunbukoBon Tellle 10OKY HMXe KOMEeH, a MOTOM MOCTaBuIl ee
Ha rofloBy, U TOraa BepxHue 3yObl CTany HUXHUMW, M AOK-
Top Hrkonaepa CMOr X Nob30BaTh CBOVIM CPECTBOM.

TyT, ogHaKo, cMcTeMa OfHO3Ha4Ha. [ns coBpeMeHHbIX
TeopeTnyecknx OMONOrMYecKnx Paccy>XaeHn HeobxoarmMo
HayMHaTb C Ha4ana, a He oT KoHLA. Bce NocTaBUTb C roNoBbI
Ha Horun. He ¢ KpoKoAMMbEro XBocCTa, a C TOro, 4YTo BO Bpe-
MEHV MoAAep>XMBaeT CyLIeCTBOBaHME KPOKOAWUIbUX XBO-
CTOB, — COOTBETCTBYIOLIMX KOAOB UHPOPMALMK, KOTOpbIe
onpefensioT cneumduyeckyio COBOKYMHOCTb MPU3HAKOB.
1 BOT 3T0 SIBNSIETCA OCHOBOW TOM COBPEMEHHOW KOHLEMLMM,
KOTOpasi CoBepLIEHHO HeobXxoaMMa A% MPaBUIIbHOTO, OeW-
CTBEHHOrO 1 DYypHOro passuTUs Guonornmn B GnviKaniiem
Byaywem.

TakoBoe W MNPOM3OMAET MO [ABYM MpUYMHAM: BO-
nepBblX, Kak BCEraa B Nopsiake nonsy4ero smMnmpmaMa, To
ecTb bonee-meHee becco3HaTenbHO. bMonoros — kak cobak
Hepe3aHbIX — [0 YepTa Ha cBeTe. ApMusa B1ONOroB ceryvac
MOYTM HEeMCYMUCIMMA, WX HenpuiIn4yHo mMHoro. Ckopo, Ha-
npuMep, 3TUX CaMbIX — MO CTapOVi TEPMUHONOTUU — MY>KU-
KOB, a Mo COBPEMEHHOM — paboTHMKOB Koxo3a byaet MHo-
ro MeHbllie, YeM OMONOroB. ITO NPOrpecc HaykKmM 1 perpecc
NMUTaHMS, MOTOMY YTO OfIMH KONMXO3HWMK MOXKET MPOKOPMUTL
OrpaHUYeHHOEe KONMYECTBO OMONOroB, a He GecKOHeYHoe.
Tak BOT, Cpefiy 3TOM OFPOMHOM apMUK OMONOroB eCTb MHOMO
nofen, 6eccosHaTeNnbHO MAYLLMX NPaBUIIbHbIM NyTeM — 3T0
Bceraa OblBaeT. XOTs Mo TEOpWM BEPOSTHOCT OONbLUMHCTBO
Oecco3HaTenbHO MAET BCerfa HenpasUbHbIMY MyTAMU, HO
onpeaeneHHbIn NPoUeHT uaeT becco3HaTenbHO MpaBWnb-
HbIM MyTEM.

3TO BO-MEpBbIX; @ BO-BTOPbIX, B MUpe BCE-TakW MMe-
eTca [O0CTaTOYHOE YUCIO «3aTPaBOYHbIX», AENCTBUTESb-
HO YMHbIX OMONOroB, KOTOPbIE COBEPLUIEHHO CO3HATESIbHO
nayT NPaBUSIbHLIM MyTEM M COBEPLUEHHO CO3HATeSIbHO Ha-
NPaBNAT Pa3BUTME MW CTapaloTCs HanpaBWTb Pa3BUTHE
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coBpemeHHoM Bronornm B npefienax CBOMX BO3MOXHOCTEN
B NMPaBUIbHOM HamnpasrieHnN.

Tak Kak 34ecb He BCe TeHeTVKM, a pasHble Guonoru,
XO4Yy NOAYEPKHYTb, Y4TO TOMBLKO BOT Te B1OMOr, KOTopble UC-
XOOSAT 13 COBPEMEHHOM KOHLENUMK, 4eM Obl OHW HU 3aHK-
Manncb, CamMon BOHIOHEN OUOXUMMEN, KMDEPHETMKOW UK
NonynAUMOHHBIMM AenaMn Ha YeroBeKe, Ha XXMBOTHbIX, Ha
PacTeHMsAX, Ha YeM YrofHO, OeNnaloT AeNCTBUTENBHO MPUH-
LMMManbHO HOBble BELLM 1 OTKPbIBAIOT HOBble OK1onornye-
CKME FOPM30HTbI. B KOHEYHOM CYeTe — 13 XPOMOCOMHOWM Te-
OpPWN HaCNeACTBEHHOCTM C BbITEKAIOLLEN 13 HEE MATPUYHON
CCTEMOW MOoneKynsipHor Gronornn.

1 yXKe, KaxeTcst, FOBOPWUIT, YTO 3TO LOKA3bIBAETCS O4eHb
NoOONbITHBIM hakTOM M3 NocegHVX ABaALaT neT. B pe-
3ynbTate MoLbl U yBRieYeHUs OMOXMMMEN B Hallel CTpa-
He B 30-e rofbl y Hac ObINO N eCTb 04eHb MHOTO XOPOLLINX
OVOXMMMKOB. W BOT nioOOMbITHasA Belllb: B COBPEMEHHOWM
OUOXMMUM POfb UX HUYTOXHA, HECMOTPS Ha TO, HTO MHOMO
XOPOLMX U apMUst BUOXMMUKOB Y HaC OrpoMHa. OHU 3aHN-
MaloTCs NaTaHWeM Aplp, NyCcTAYKamMm, YacTHbIMU Aenamu, a
BCe HOBble MOPU30HTLI COBPEMEHHOW BUOXMMUM BbIn CO3-
[aHbl DacypMaHCKMMM OMOXMMMKAMK, KOTOPbIE He Ny4LLe, a
B CpeflHEM Xy>Ke HaLLMX, HO KOTOPbIe CTOSMIN Ha NMPaBUIbHbIX
TeopeTn4eckmx KoHuenumsx. OHW pa3BMBanv COBPEMEHHYIO
OUNOXMMUIO, NCXOLSA N3 TEHETUKM, TO eCTb UCXOAS M3 Mpa-
BWJIbHOW METOLONOMMYeCKOM KOHLENUMM, KOTOPYIO MOXHO
MHaYe Ha3BaTb «TNAAN B KOPEHbY, UMW «HaYMHaW C Ha4ana».
B XX Beke reHeTu1Ka co3fana 0CHOBbI HOBOrO NMOAXOAa K pe-
LeHuo bruonormyeckmnx npobnem. M broxmmMmkam yaanoch
NPbIKKOM MOAHATb NMPOBNEMAaTUKY COBPEMEHHOW ONOXM-
MWW Ha COBEPLUEHHO HOBBIV YPOBEHb, B TO BPEMS KaK Y Hac
[lO CUIX MYTAIOTCA U HUKAK He MOTyT pacrnyTaTbCsl, YTO Takoe
u3nonornyeckas XmMMms, 4To Takoe CoBpemMeHHasi broxum-
MU, @ 4TOo BoODLLe opraHuyecknn aHann3. OnpeneneHve
Kpaxmana B KapToLlKe, MOHWUMaeTe N, A BOT B COBPEMEH-
HOWM NpobnemMaTKe NyTaloTCA No nepudepun 1 B NyCTaKax.
A BCe [encTBUTENbHO BorblUvie NpobemMbl B COBPEMEHHOM
OUNOXMMUM BBIPOCTV U3 MPaBUIIbHBIX TEOPETUHECKMX KOH-
Lenumnin, NpaBuIbHbIX TEOPETUHECKMX YCTaHOBOK.
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To e caMoe MOXHO CKa3aTb 1 O COBPEMEHHbIX 3BOSIO-
LUMOHHbIX NpefcTaBneHnsx. O6 3ToM Mbl y>ke C BaMK creum-
anbHO roBOPUIIY, paccMaTpyBast 3BooUMI0. ONsaTb-Taku He
300510r1, He 6OTaHMKK, NO CTapUHKe 3aHMaBLLUMECS SBOJIO-
LUMOHHBIMW CMOPaMM Ha OCHOBAHWWM MN3Y4eHNs OfyBaH4n-
KOB, CO3[aNnn COBPEMEHHbIE NPeACcTaBneHns B 06nacTy 380-
TIOUMOHHOTO YYEHUs, a FTeHETUKM M MaTeMaTUKK, KOTopble
nocTapanucb, ganu cebe TpyL NOCMOTPETb, YTO XKe LOJIXKHO
[enaTbcs BOT C 3TMMM KOAaMK B NMonynaumsx, B broueHosax
BO BPeMeHW 1 NPOCTPAHCTBE, UCXOASA U3 M3BECTHOMO O TOM,
4TO onpefenseT cyapby 3TMX KOAoB. Icxons 13 M3BeCTHOro
0060 BCEX ITUX AABMEHUAX MN30MALUMM, MYTaLMOHHOIO Mpo-
Lecca, MOMNynsUMOHHBIX BOJSIH, ecTecTBeHHoro otbopa, o
KOTOPbIX Mbl C BaMV roBopunu. Moctapanvcb NOCMOTPETb C
3TOVI TOYKM 3PEHWS, Y POAMIICS COBEPLLEHHO HOBbIN YPOBEHb
3BONIOLUMOHHOIO y4eHUsl, Ha (POHe KOTOPOro KOBbIPsIHME [0
CMX NOP MHOTMX 300/1070B 1 OOTAaHMKOB, O4eHb XOPOLLIO 3Ha-
fOLLMX ONpeaeneHHyio nokanbHyto dayHy 1 dnopy, pasaensl
(DU3NONOTNM TAaKUX-TO XKMBOTHBIX UM CAKNX-TO PacTeHUN,
NpencTaBnseTcs HaMBHbIM, YCTapenbIM 1 COBEPLUEHHO s
Hallero OpaTa, coBpeMeHHOro 6rosnora, Heobs3aTeNnbHbIM.
Beflb C 3TMMU KOHUEMNUMSMU HUKTO U3 YMHbIX-TO MOLAEN
cemyac yxe He cnoput, 1 cnoputb becnonesHo. Kosbips-
ewbca? Moxanyncral Kak roBopuTcs, B CJIOHOBbLIX X00OTax
KOBBIPATHCS MOXKHO.

Mpv 3TOM, ecnin 3TO KOBbIPSHNE He3aHOCHMBOE, YCUL -
4MBOE 1 TOYHOE, TO KakoW-TO NONe3HbIN MaTepmnan Hakannim-
BaeTCs BCerza. Ho 3Tu TeopeTnyeckie KOHLENLMN, KOHEYHO,
HaCTOMNbKO PETPOrpafHbl, HEMHTEPECHbI 1 HUKOMY Cenyac He
HY>KHbI, 4TO Ha HMX MPOCTO He 0DPALLAIOT BHUMAHMS.

BmecTe ¢ TeM He TOfIbKO B OMOXMMMK, Brodursmke 1
BCAKMX TaKMX «BUO-HTO-TO», HO B CaMbIX KNacCUYeCKmnx O1o-
nornyeckux npobnemax BANOTb A0 Ouoreorpadmyeckomt
npobnemaTuk, cUcTEMaTUKK, PayHUCTUKKN, PROPUCTUKM 1
CPaBHUTENBHOW MOPHODU3NONOrUM MONbITKA MAHMPOBATb
paboTy, MHTePNPeTMPOBaTL Pe3yNbTaThl 1 AenaTh TeOpeTn-
yeckne 0bobLEeHMS C TOHKM 3peHUs COBPEMEHHbIX Brorori-
4eCKMX KOHLENUUIA Hen30exXHO MPUBOAMT K MI0L0TBOPHEN -
WM pe3ynbTaTam. [ae 37O TONbKO He MPONCXOANT, MHOMAa
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[laxke B CMeLLHbIX 1, C MOV TOYKM 3PeHUS, HEUHTEPECHDIX,
HO KpaviHe MOAHbIX pa3fenax Tak Ha3biBAaeMOW OMOHMKN.
Hy, nom, GMOHWMKOM cenyac NOHMMAOT O4eHb MHOIO BCAKMX
Belller — eCTb MHTepecHble, eCTb KparHe HeMHTepecHble U
HaviBHble, HO BCe OHU Donee-MeHee MHTepecHbl Bnarogaps
MMEHHO TOMY, YTO NMPOBOAATCS C TOYKM 3PEHUS HOBbIX KOH-
Lenumn.

Cendac Takoe NpakTU4eckoe yBreveHne ONOHWKOW.
LlymatoT, 4To nobomr cnecapb MOXET NofpaxaTb KakoMy-
HMOYOb CKOTY — 3TO, MO-MOEMYy, KOHEYHO, He TaK. XoTs
COBEPLUEHHO NpPaBWibHA TOYKA 3PEHMS, YTO BCe-TakW Han-
bonee VHTepecHble MOAENM YNPaBASIOLLMX CUCTEM 3asl0-
KeHbl, KOHEYHO, B XXMBOW MPUPOLE, B XKMBbIX OpraH1M3Max
1 KOMMEKCaX XMBbIX OPraHM3MOB — B MONynsumsx 1 ouno-
LeHo3ax. Ho 3aHsTne BuoLeHonornyecknmm npobnemamm
OnMATb-TaKM AOMKHO MCXOAMTb 13 COBPEMEHHbBIX KOHLLEMLINIA,
LOJIKHO OTbICKMBATb UCXOOHbIV SMeMeHTapHbI MaTepuar,
NOANEXALLMIA U3YYEHMIO, CHUTATBCH C HalMYMEM KakMX-TO
CBOWX, Ha 3TOM YPOBHe CyLLIeCTBYIOLLMX SNeMeHTapPHbIX Aei-
CTBYIOLLMX (DAKTOPOB 1 He 3abbiBaTb 06 OCHOBHOWM Npobne-
Me — yrnpaBRsioLLMX paBHOBecKeM cucTemax. A 6e3 31oro
BCe CBOAMNTCS K TakUM DeCHMCIEHHbBIM OMUCAHMUAM, HUKOMY
He HY>XHbIM 1 ©ecnnofHbIM CropaMm LLUKOM O TepMUHax. Bce
3TO BefeT K TOMY, YTO HaM, NoASAM CMEXHbIX ANCLUMMIVH,
KOTOPbIM MPUXOAUTCS MCMONb30BaTb OMOLEHONOrMYeCKniA
MaTepmas, CKaxem, reoOOTaHWKOB, J1eCOBEAOB, Moayac
nerye caMmM YTO-TO U3Yy4nTb, HYeM Pa3obpaTbCs B MUCAHMAX
COOTBETCTBYIOLLMX yYeHbIX. [TOTOMY YTO TPYAHO HaUTK ABYX
LfAeHeK, KoTopble Obl OAHO 1 TO Xe 0603Ha4anm Obl 0AHMM
N TEM XKe CIOBOM WA MOA OLHUM 1 TEM XK€ CIOBOM MOHMU-
Manu Obl AeNCTBUTENbHO OAHO W1 TO e, a He COBEepLUeHHO
pasnnyHble BeLLM. M noka Bo BCeM 3TOM pa3bepelubcs, Aen-
CTBUTENBHO MPOLLLE CAMOMY U3YUUTb.

1 6bl ckasas, YTo 3TO JOCTONHO COXAaNeHNs, MOTOMY YTO
COBpeMeHHY0 O1OoMoruio xapakTepmnsyeT orpoMHOe Konnye-
CTBO Npon3BOAMMON PaboTbl. HMKOrAa B UCTOPUM HaykKK He
npoun3BoamMnack Takas orpomHas buonoruyeckas pabora,

* H.B. notos.
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Kak ceryac. 3a NocnefHio napy AecATUNeTUIA OHa BbIPOC/a
BO BCEM MUpeE, HO 0COBEeHHO y Hac. ApMusa B1ONOroB rpo-
MafaHa. buonornyeckas npobrnematnka KpavHe BaxHa, HO
90% 6Guonornyeckon paboTbl MMEHHO K3-3a TeopeTuye-
CKOW HEeNpoayMaHHOCTM U He UCMOMb30BaHMS COBPEMEHHbIX
€CTEeCTBEHHO-HaYy4HbIX, 1N B YaCTHOCTM OOLIMX Gronormye-
CKMX KOHLENUUA, NOET MNOYTU BRAYCTY0. DTO HEYTO aHaso-
MYHOe TOMY, O YeM B KakOM-TO M3 CBOWMX [OKNaL0B WUn
BbICTynneHu Kong* roBopun B OTHOLLEHWUM 3HAaMEHUTOM
MaTeMaTU4YeCckom CTaTUCTNKU.

M3-3a oTcyTCTBUS y OMONOroB, 0CoBEeHHO y NpuKnag-
HbIX, CEpPbe3HOro MOHWMAaHWUS METOMONOMMN U METOAMKMN
NpUMEHEHWNS MaTEMATUYECKOM CTAaTUCTUKIA OFPOMHOE KON -
4eCTBO OMbITOB HEMPaBUIbHO MIAaHNPYETCA C CaMoro Havana
B CMbICJle pacyeTa 00bemMa OMbITOB U 3aTpaT cuIl. Henpasusib-
HO 0bpabaTbiBalOTCS pe3ynbTaThl, U TeM CaMbiM — «Bnaro-
Japsi» HeMpPaBUIbHOMY MIaHMPOBAHMIO C CAMOTo Havarna u
nopoYHoM 0bpaboTke pe3yNbTaToB MO CPABHEHMIO C Teope-
TNYECK BO3MOXHOM — 0ObeM Mosy4aemMon MHMOPMALLM
00ObI4HO CHIMXXAEeTCs B HECKOJbKO pa3. B nepeBofe, Tak cka-
3aTh, HA SKOHOMUYECKMI A3bIK 3TO O3HAYaET KpaHe HN3KU
KM (koathduLmeHT NonesHoro Aencrsms).

B 4acTHbIX Ciyyasx 3TO NPOUCXOOUT 13-3a HerpamoT-
HOIO 1 HeMPaBUIbHOMO MPUMEHEHUs MaTeMaTUK UIU Ma-
TeMaTU4eckom CTaTUCTUKK, a B 0DLLLen hopme TO Xe camoe
NPONCXOANT B pe3yfbTaTe TOro, YTo HOMbWMHCTBO OMONO-
roB MUCXOAST M3 HEenpaBWIIbHbIX, HECOBPEMEHHbIX OOLLMX
KoHUenuum. MoToMy 4TO Mpexpae BCero npaBuibHble CO-
BpeMeHHble obLiMe Bronorudeckme KOHUEMUUU MOTYT W
OJKHbI onpeaensTb BbIOOP 1 xapakTep mMaTepuana, noj-
nexatlero obpaboTke.

BoT, Hanpumep, noneeown 30050or. Mano nu 4yem nosne-
BOW 300/10r MOXET 3aHMMaTbCsA! Hy>XHO, 3Ha4nT, BbIOpPaThH
cebe Takylo npobremy, KoTopas MpW pasymMHOW 3aTpaTte
BpeMeHM U Cun JacT MakclMyM MHdopmMaumm ans pelle-
HWS Kakoro-To obLero Bomnpoca unm obler npobnembl.
[ns Toro 4Tobbl OnpeaenTb, Kakow obLMIA BOMPOC WK
obuyto NnpobnemMy pelatb, HYy>HO ObITb COBPEMEHHbBIM, TO
eCTb UCXOAMNTb He 13 HyXA BpeMeH Kapnywu JapsuHa, a u3
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CEerofHALUHMX HY>XXA. A AN5 TOro, YToObl NPaBUbHO BbIOPaTh
MaTepuan 1 xapaktep paboTbl, Hy>KHO OMATb-TaKW UCXOAMTb
13 MPaBWUmbHbIX ODLWMX KOHLENUMI, NOTOMY YTO C TOYKM
3peHMA OLHMX KOHLEMNLUMM MOXHO AenaTb Tak-To 1 TO-TO, a
C TOYKM 3peHNA JPYTrX KOHLENUMI NyYyLle Tak-To 1 TO-TO.

Tak BOT, cemyac Hy>HO AenaTb HayKy C TOYKM 3peHns
COBPEMEHHbIX Hay4HbIX HYX[, OonpefensieMblx COBPeMeH-
HBIMM Hay4HbIMU KOHLENUMAMKM, a He B3rNadamMuy Halumx
npenkoB. Halwmv npeakm npu TorgallHux B3rngnax caenanm
YAVBUTENIbHO MHOTO. KNacCcuKm eCTecTBO3HaHNs, B TOM YUC-
ne v duonorn, ObiNy 3amedvaTenbHble NoAM, MOXET ObiTb,
MOTOMY YTO TorAa Obin XecTokmr oTOop Nyt B Hayky. Ho
BeAb Mopaxaellbcst! XoTa Obl BOT 3005101 AOMXKHbI 3TO
3HaTb. Begb A0 cvx nop aMOpMonoram nNpuxoamnTcs obpa-
LWaTbCs He Tonbko K paboTam bapa Gonee vem cToneTHewn
IaBHOCTW, HO 1 K 3Mbpronormndeckinm pabotam Bonbda 60-
fee NoflyTopacTofieTHen AaBHOCTU — nocnegHen Tpetn XVIII
BeKa. 3TV NIIOAM OMUCbIBANIX MaTepmas HacToJbKO KNaccu-
4eCcKM TOYHO M Bblnn HAaCTOMNbKO TPe3BbI U CKyrbl B 06006LLe-
HWSX 1 TeopeTU3aLmm, 4To fan bor kaxgomy cendac!

A ecnn KOMy-NMb0o NPUXOAMNOCH 3arNsabiBaTh B Kiac-
Cnyeckme naneoHTonorudeckne pabotsl Kiosbe, Tak NpocTo
LVBY [aeLlibcsi, Kak 3TOT YefloBek (KOTOPOro y Hac Tak Ha-
3blBaeMble PUNOCOMbI CHUTANM PETPOrPaLOoM, 3abbIBast, YTO
BCAKKe cnopebl ¢ Koddpya CeHT-VInepom 4na T0ro BpemMeHu
ObINW NPOrpPeCcCcUBHBIMK, MOTOMY YTO NMPOUCXOANIIO BCE 3TO
3ag0nro 4o [apBuHa; 3BOMIOLMOHHOW TEOPUM He CYLLLECTBO-
Bafio BOOOLLe), TakK BOT 3TOT YeNlOBEK Dbl UCKIIIOYNTENBHO
rPaMOTHbIM eCTeCTBEHHVKOM CBOEro BPEMEHM 1 B COOTBET-
CTBUW C TOYHBIMW (PU3NHECKMMI KOHLIENLMAMUM pa3paboTan
CBOW METOA, BOCCO3[aHMA MO AeTaniM Lenoro, ncxoasa ms
3HaHMA KOPPENALMOHHBIX CUCTEM. DTO Xe KJlaccuyeckme
BeLLM Ha BbICOKOM TeopeTnyeckoM ypoBHe! VI Hafo ckasaTb,
4TO B TaKOW KJlacCMYecKowr onmcaTtefibHom 30010rmm 1 6o-
TaHWKe 3a NocnefHee cToneTVe CpefHNN YPOBEHb PaboTh
KpanHe HM3Ko ynan. NpexXae BCero nopaxaeT HUYTOXHbIN
KMA. 3a rocy0apCTBEHHbIN CHET WM 3a CHET KakMX-HMUOYAb
TaM 3a rpaHnLen yyeHbix ODLLECTB NPOLeNbIBAETCH OrpPOM-
Has paboTa, pe3ynbTaTbl KOTOPOW UMEIOT YACTO BPEMEHHOE
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3Ha4yeHue, Yepes MNAaTb JIET OHU YXKe HUKOTO He MHTepPeCyIoT,
a TeopeTMYeckm 13 3TOro BOoDLLE HYero He cieayert. M 31o
CBSI3aHO C HEMPaBUIIbHbIMIW OBOLLIMMU eCTeCTBEHHOUCTOPW-
4eCcKMK KOHUENUMAMU.

B 6uonorum, noBTopsto, 6OMbLIOro paclBeTa 1 pa3Bu-
T GonblIOV NPobneMaTiki He MPOUCXOOUT BHE TOYHOM
eCTeCTBEHHO-NCTOPNYECKOW METOA0NOIMM, a B XX BeKe — BHe
HOBbIX Hay4YHbIX KOHLLENLWKN. Bce cOBpeMeHHble AeCTBUTESb-
HO MHTepecHble pa3aenbl OVoNorK CBA3aHbl C 3TUMM HOBbI-
MW Hay4YHbIMW KOoHLenuuamMn. IHorga y Hac MHOrve He 0Co-
3HAIOT 3TOrO MO HEe3HAHMIO AaHHbIX KOHLUENUMW, HanpumMep
Lef1oro psfa MHTepecHenLWnX BeLlen, caenaHHblx B 0651acTu
pusmonorum, hapmMakonorim, faxe npaktndeckmx. Bce oHun
MOCTPOEHbI Ha 3TWX HOBbIX Hay4HbIX OMOMNOrMYECKNX KOH-
uenumax. A BHe MX Mope, Korbixatolleecs Mope 6onbLIoi
NPOV3BOAMMOM PaboTbl Oe3 SCHO ChOPMYNMPOBAHHOM LieNK
1 MOCTaHOBOK BOMpOCa, paboThbl, Aatollen Masblii TEopeTu-
4eCcKM BbIXOf, TO €CTb MMeLWMI O4eHb KOPOTKOe Bpems
KWM3HU; @ Beflb COBEPLUEHHO FCHO, H4TO HET CMbICa paboTaTb,
CKaxeM, NATb neT, HapaboTaTb YTO-TO, 4TO OyAeT Ans Koro-
TO NPenCTaBNsATb MHTEPEC B TeYeHKe Tpex JieT. ITO HepeHTa-
©enbHo. Mony4nTb AaHHble TPeXNeTHEN MPOOOKUTENBHO-
CTW XXW3HM B pe3yJibTaTe TpexmecsayHoln paboTbl cTouT, bena
HeBenka. Ho natb neT paboTtatb C TeM, 4TOObI pe3ynbTaThl
Yyepes Tpu rofa nocsie KoHua paboThl, a 4acTo elle ObicTpee,
©e3HaaexHo ycTapeny 1 nepectani Koro Obl To HX ObINo UH-
TepecoBaTb, — 3TO KOHEYHO, BeccMbiCieHHoe 3aHsATMe. DTO
TONOYb BoAy B cTyne. Jlyylle 3aHMMAaTbCs BblipallMBaHMEM
KYKYPY3bl U MOPOCAT UM BEPTETb BTYJIKW AN FPY30BMKOB.
370 MHoro 6ornee nonesHoe Aeno, Yem Takoro poja Hayka.

[ns Toro 4T06bI M36eraThb 3Toro Manoro KM v kpatkom
NPOLONIXKUTENBHOCTU XMU3HM Pe3yNbTaToB Hay4HOW paboThl,
HY>XHa NMpaBWbHas eCTeCTBEHHO-NCTOpUYeckas MeTohoI0-
rnyeckas yCTaHOBKa WM HY>XXHO WCXOLUTb M3 COBPEMEHHbBIX
0bLLMX HAaYYHbIX KOHLENUMn. B Gronorum 310 Npomr3oLwno
nosgHee, 4em B chmmke. ur3nka o4eHb ObICTPO NepecTpou-
nack Ha Gur3mky XX Beka, a b1onorus Ao CMx Nop He MOXeT
packayaTbCs 1 BCe elle ABnseTcs cMecbio bronornmn XVIII
XIX BekoB.
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STUM 0OBACHAETCS TO, O YEeM Y HAC MOCTOSIHHO CTOHYT U
Ha YTO >XanytoTcs BUONOr: YTO BOT, MOJ1, Mbl FAe-TO Ha 3a-
[BOPKax, BOT p13MKaM 1 AeHbr UayT, 1 TO U Ce, XUMUNKOB
3aBasIMBalOT NprbopamMK, a HaM rpollia He AaloT, U npodee,
1 npoyee, 1 Npoyee. Camn BUHOBATLI! A O1onor, HO coBep-
LWEHHO UCKPEHHe CHMTalo, YTO Ha DMONOrMIo y Hac TPaTUT-
cs nprmepHo B 10 pa3 bosblie rocyaapcTBeHHbIX CPeaCTB,
4eM HY>XHO, NotomMy 410 9/10 3TKX CPpencTB MAYT BNYCTYIO,
BOT Ha 3TV HUYTOXHbIe KM 1 HAYTOXHbIE NMPOAOIIKUTENb-
HOCTW XXU3HW pe3ynbTaToB.

OrpomHas apmMus bronoros pabotaet, pabotaeT, pa-
©oTaet, 3apnnaty nony4aeT, Mo KOMaHAMPOBKAM e3AsT,
nonesble, 3KCNeOMLMOHHbIE MOMyHaloT, KOBbIPSIOTCS, KOBbI-
PAOTCA, KOBBIPSIOTCS, @ NOnNpodynTe oLeHNTb B pydnmkax
TEOPETUYECKNI BbIXOA. DTO NONYYUTCS NPUMEPHO NMOPSA0K
NpoLeHTa 3aTpadeHHbIX CpefcTB. A B LienoM psae obnactein
4acTo W Npolle, U AelleBne nepeBecTn Kakyto-HUbyab 3a-
rPaHNYHY0 MOHOrpaguio.

YTOObI 3aKOHYUTL C 3TUMU HENPUSATHBIMW Pa3roBopa-
MU, S AOIKEH CKa3aTb, 4TO, C APYron CTOPOHbI, cemyac, 0Co-
OeHHO B HallleM oTeYecTBe, DMOOrIA NepexXMBaeT 1 Cepbe3-
Hble OMacHOCTW BBEPXY, B HaCTHOCTW B de science akageMum.
1 BOT Kakoro pofa. Hu Ans Koro He cekpeT, 4TO NepefoBble
pa3fernbl COBETCKOW Guonorin BeiTalmnm 13 6onota 1 m3
3anpeTta He O6MOMOrM, a B OCHOBHOM MateMaTuKn U ursn-
KW, U HekoTopble XxumukKn Bpode CemeHoBa M KHyHbsHLA.
He ©uonorn, a MaTeMaTnkn, GU3MKK U OTHACTU XUMUKN B
TO BpeMs Korfa MHOXeCTBO B1OMOroB, B TOM YMCTe 1 aka-
IemMunyeckux, nnbo opobenu [0 nocneaHen cteneHn, nmoo
OTCTanu Ao nocsiefHen CTeneHu U camu He 3Hanu, 4To, B
CYLWHOCTW, HY>XHO [enaTb Ans Toro, 41obbl Ovonornio m3
©onoTa BbITaLLMTb XOTb 33 BONIOChI, — 3TV NIIOAM, BO-NEPBbIX,
He ncnyranuce. Hy, Haoo ckasaTb, OHU U PUCKOBaNN MeHb-
LLie MHOTMIX, BCerga nerve BoeBaTb 3a pyroro, 4em 3a caMo-
ro ce0s, 370 A4aBHO M3BECTHO. OHW PUCKOBANM MeHbLLE, HO
©1ONOrMIo OHM BbITALLN.

KHYHbSIHL, 1 TaMM, CKaxkeMm, MMeloT camble Honbline
3aCJ1yr B TOM, Y4TO OHW «MPOJABUNM» MevaTaHue CBOOOK
N CaMbIX VHTEpPEeCHbIX PaboT 13 3anafHOEBPOMNenNCcKon U
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aMepUKaHCKOW NuTepaTypbl B NepeBofax. Te xe Tamw,
KHyHbsiHL, CemeHoB, oT4acTV Kanuvua v uenbii psg, Apyrnx
dn3MKoB 1 MaTeMaTukoB (JlsnyHoB, MHeAeHKo M npoyne)
MIMEIOT OrPOMHOE 3Ha4YeHMe Kak nponaraHanCTbl COBpemMeH-
HoW Bronorum. Ho TyT ckasblBaeTcs NpakTuyeckas AManek-
TUKa UM NONPOCTY Pe3ybTaTbl CTAPOM MOrOBOPKM: HET Xy1a
©e3 nobpa 1 HaobopoT, — Aobpa Ge3 xyaa. B pesynbrate
cenyac B CoeTckom Colo3e, B Tak Ha3biBaeMbIX PYKOBOAS-
LMX MHCTAHUMAX, B YHaCTHOCTU akadeMU4eckux, CIoXnnach
HenpasWbHas oLeHKa d1onorum.

Bce 3T o4eHb OOCTOVHblE DU3MKN, XUMUKK LU MaTe-
MaTUKM UCKPEHHe yBEpeHbl, YTO MonekynsapHas buonorus,
n3yyeHve uenovek OHK, PHK 1 kak B HMX 3akogupoBaH
Denok — o4eHb BaxHas Bellb. JonycTUMO eLle XUMUYeCKM
4eM-HMOyAb MOMasynTb, BOT Kakas-HMOyAb Ouoxmmus,
eCnv flaxke TONbKO Ha3blBAETCS DMOXMMUIS, @ Ha CaMOM fiene
r3monornyeckas XMMm1s UM Kakas-HUOyAb opraHudeckas
aHanuTtuka. Ho BOT ecnn Yenosek, Byny4u Guonorom, no-
MNHTEepecyeTcs, Kakue 3Bepy BOOATCS Ha Ypane munu B Sky-
TUW, TO Ha Hero HamyllalT BCE MHCTAHUMN, OT PaMiOHHOIO
00 pecnybnukaHckoro MacwTtaba. Hag HUM HadMHaoT 13-
[eBaTbCs B rasetax, NnpopabaTbiBaTk Ha MPOU3BOACTBEHHbIX,
NPOCOO3HbIX, MAPTUMHBIX, KOMCOMOJIBCKMX 1 MPOYUX CO-
OpaHusX, 1 3TW NOYTEHHbIE aKadeMNKN JeHer Ha nposeae-
HUe Takux paboT He AaloT, U Tak Aanee. DTo y>KacHas Belllb,
1 B 3TOM BMHOBATbI CaMu O1osIoru.

Celndac y Hac ofiHa 13 peasbHbIX onacHocTen ans Guo-
NOTMK 3aKJTIOHAETCS B 3TOM «CBEPXY» — CBEPXY HE B CMbIC-
1ie MONUTUYECKUX MHCTAHLMIA, B 3TOM CMbICTIE Y HaC cenyac
MOYTU CMIOWHOW DOHXYP, 3aHUMANCSH YeM Xo4yellb, — HO
C TOYKWN 3PEHNSI BEPXOB, OPraHM3yIoWmMX 1 PUHAHCMPYIO-
WKMX HayKy, TOro e npe3uamyma de science akagemumu.
Y Hac coBepLIeHHO HaWBHOE 1 HermpaBMibHOe, 5 Obl ckasarn
npsiMO, KPUBOE 3epKano BMeCTo Ouonorun nepeg 3TUmu
WNHCTaHUMAMW HAaXOAMTCA. W nonHoe HemoHWMaHWe 3adad
COBpPEMEHHOM OKronorum. Tak e Kak XMMUs He Morna Obl
pa3BMBaTLCS, €NV Obl MIOAM HE Y3HANN, Kakue 31eMeHTbl 1
XVIMUYeCKne coefnHeHns BOASTCS Ha Hallewn nnaHeTte. Hu-
Kakown Obl Mepuoan4eckon CUCTeMbl, HMKAKOW pPa3yMHOM
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XMW Obl He Obino. [laxke HbloTOHY [0MKHO ObIIo ynacTb Ha
rofioBy A6710K0, A5 TOro YTOObI OH 3aMHTEPEeCOBaNCs NPUH-
LMMOM BCEMUPHOIO TArOTEHUS; Tak 1 Bronoram B Nepeyio
o4epenb HaOo 3HaTb MaTepuan, NoAneXalinh U3y4eHuIo.
A0 3TOM 4acTW B Halllen CTpaHe Aeno ob6CToUT COBEPLLEHHO
KaTacTpodryecku.

Mbl Tak JONro Tpenanucb O BCAKMX Nepedenkax npu-
pofbl 1 BCIOA4Y Ha nmiakatax UuMtmpoBany MudypuHa, Kak-To
«MWIOCTU», 4TO-TO TaM... NepefionaynBanm, caxkanm rHe3go-
BbIM CMNOCODOOM AyOKM B ApXaHrenbCckow ryoepHn, OgHNM
C/I0BOM, nepefensiBanu. A 4To nepefenbiBatb, He rOBOPS
y>Ke 0 TOM, KakK, 3a BCEM 3TUM TPEMNOM He yCnenun nouHTepe-
coBaTbCsi. M Bronormyeckas 1M3y4eHHOCTb Hallero oowmp-
HOro OTeYeCTBa Ccenyac Haxoamntcs (B MUPOBOM MacliTabe)
Ha ypOBHe Aaxe He KoHua XIX Beka. Kakoe-Hnbynb KoHro
N3y4eHo PnopucTU4eckn, GayHUCTUYECKM MHOrO ny4lle
Cosetckoro Coto3al 210 coBeplUeHHO peanbHasa Bellp. Ha
3TO OEHbIMM He OAl0T, W Ha AeHbrM He «CrmbatoTca», XoTa 3T0
nepBelLlas 1 BaxHenLlas npobnemMa, nognexalias nsyye-
HUIO Buonoramu. C OHOM CTOPOHbI, 3HA4YNUT, Ha GMONOroB
HenpaBW/IbHOE OABMEHME U MpoYee, a C APYron CTOPOHHI,
OnATb-TakKM NPaBUIbHO. NOTOMY YTO BLONIOT MPUYHNIV BCE
WMHCTaHLUMW, OT PaMOHHOIO [0 BCECOI3HOro Maclutaba, K
CBOEMY OeTCKM HaVBHOMY NCeBAOYTUNNTAPU3MY.

B HalweMm 3gellHeM 30010MM4eCKOM KPYry S BbISCHWI,
4YTO HEoDXOAMMOCTb M3Y4YeHWs MbIEBUAHbLIX TPbI3yHOB
00bACHAETCA TEM, HTO OHW BbICTYNalOT B KayecTBe nuTaHus
018 AManbCkmx necuos. A ©e3 3Toro Hemnb3sd 3aHMMaTbCA
300J10rMen — BOT B 3TOM-TO, KOHEYHO, U BlHa OMOSIOroB.

MoToMy 41O GUonoraM mnopa nepectatb 3aHMMAaTbCA
yCTapeBLUer OeTCKOW «My3blKOM» U Ha NoOOM nepekpecT-
Ke Kpn4yaTb O HEOOXOAMMOCTU MHTEHCUBHEWNLLIErO PA3BUTUIS
B Halen CTpaHe Bcer B1onoruum, HadmHas oT KacCcnm4eckom
300710 U BOTaHUKN Ha COBPEMEHHOM YPOBHE U C TOYKMN
3peHUs COBPEMEHHbIX No3uumi. [Ing yero? He ans npokop-
Ma MnecTpylKamMm necuoB Ha dmMarke, 4To OeNCTBUTENBHO
HWKOrO He MHTepecyeT, BeAb NecCLibl NepecTaloT UHTepeco-
BaTb JaXe AaM, MOTOMY YTO Cervac MMelTCs HEMTOHOBbIE
WM KaKMe-TO MHble NecLbl, KOTOpble AelleBne 1 y4lle.
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Cunna coBepLUEHHO He B 3TOM, @ B TOM, YTO YenoBeYe-
CTBY, NpedbiBalOLEMY B OFPOMHOM YMCIEHHOCTW, Mpef-
CTOWT B Npeauanmom byayliem pelaTtb Npobnemy nosbi-
WeHNst CpefHer CKOpPOCTM OUONOorMyeckoro KpyroBopoTa
Bburoctepbl, NepecTporky broreoL,eHoO30B B brocthepe 3em-
NIV TakKnm 00pa3om, 4TOObI Ha Napy NOPSLKOB BENHKH MO-
BbICUTb MOAMEXalllylo U3bATUIO BromMaccy 13 brocdepbl 1
3aMefiUTb NPOLLECChbl OMONOrMYeckoro ncHe3HoBeHs bro-
chepHOM NPOAYKLMMK, TO eCTb Nepexofa B 0CaA0O4HbIE rop-
Hble MOPOAbl — MUHEpPanu3aunmn. 3aMeAnnTb NpeBpaLleHme
B 3HAYUTENIbHO MeHee LieHHOe A9 YeNoBeKa BeLlecTBO OT-
MUpaloLLen Hact bruomacchl buocdepsl. s 3TOro HyX-
HO KOMIJIeKCHOe, BCECTOPOHHeE pa3BuTMEe OMonorum, Ons
3TOr0 HY>XHO M3y4aTb M NeCL0B, U NeCTpyLUeK, 1N Kpadek, 1
TPACOry30K. HO BCe 3TO HY>KHO Ha COBPEMEHHOM YpPOBHE, 1
C TeMaTVKOW 1 LeneyCcTpeMeHHOCTbIO COBPEMEHHOM, a He
apxaundeckon. MoTtoMy 4YTO AEUCTBUTENBHO MHOW pa3 Mno-
pakaellbCs AMKOCTU U FAYNOCTU pyKOBOASALLMX MHCTAHLN
ParoHHOro 1 061aCTHOrO MaclTaba, 40 C1X MOP KIOIOLLIMX
Ha BCSKME «MecLoBble» yao4kM. byab s Ha nx MecTte, g Obl
[aBHbIM-[aBHO K YepToBown Habke nocnan Gbl 300510r0B C
3TOM Oypblo. 3aHMMaMUTeCh MYTHbIM AEIOM W He BTUpanTe
o4Kkun. [MOTOMY 4TO, KaK TaM HW paccynTbiBanTe, 1 C MOMO-
wbto Bragumuypa CrenaHoBKr4Ya™*, BCe PaBHO YMCIIEHHOCTb
necLoB OyAeT 3aBMCeTb OT TOro, KakoW CrycTaT nnaH npo-
MbllWneHHWKaM. CnycTaT nnaH — OHW BbIObIOT BCEX MeCLi0B
0e30THOCUTENBHO K BO3PACTHOW MMpaMUIe UX HaceneHus.
Tak e, Kak v pbloKy Bbinaenmeatot. Cnaea Tebe, ocno-
IO, pbiObW NPaMNObl U3BECTHBI Y>Ke CO BpemMeH XalHeke
n LLmnara; ewe ¢ 90-x rogoB XIX Beka Hay4Hble OCHOBBI
PbIOOMPOMbILLINEHHOCTM, PbIOONOBCTBa 1 PbIOOBOACTBA B
nepBOM NPUBNMXKEHWM NPEKPACHO M3BECTHbI, JOCTAaTOYHOM
N5 MoObIX NPaKTUYECKN MeponpUsaTiA. A pblOKY-TO YHM-
YTOXKAIOT, M ANS 3TOFO HUKAKOW — HU XOPOLLEN, HW MIIOXOW,
HW CpelHEHbKOW Hayku He Hafo. YHWYTOXaT 1 0e3 Bac U
necLoB, N pbidy. 3HAYUT, MMEHHO B 3TOM MpobremaTika.
W cTaHyT yHM4TOXATb A0 Tex mop, noka Ouonorn GynyT

* B.C. CMVpHOB.
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3HayeHune COBpPeEMEHHbIX KOHL{EHL{I/II;I 1z MeTOﬂOﬂOFMﬁ B eCTeCTBO3HaH1.

NpakTU4eCcKn onpaBabiBaTb OMONOMMIO CTOMb MYMbIMMK CMO-
cobamMn 1 noka He BOONOAT HaceneHnio — He Buosornye-
CKOMY U He eCTeCTBEHHO-UCTOPUYEeCKOMY, — YTO Mnepef, Ye-
NOBEYECTBOM CTOST MPaHAMO3Hble OrocdepHble Npobnemsl,
pelleHVe KOTOPbIX HEBO3MOXHO ©e3 BCeCTOPOHHEro pas-
BUTMA BUonorim, a 6es 3Toro CyLlecTBOBaHMe U1 Yenoseka
Kak BWOa, U MHOTUX APYrVX XMBbIX OPraHM3MoB Ha 3emre
OypeT nog yrpo3om.
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IMepconanuu

Acmaypoe bopuc Jlveosuu (1904—1974), poccuiicknii Tene-
THK, OKOHYHJI €CTECTBEHHOE OT/eTIeHHe (PU3NKO-MAaTEMaTHUECKOT O
¢axynperera MockoBckoro yuuBepcutera (1927), yueHmK
H.K. Konbnosa. Akanemuk AH CCCP (1966). 1o 1930 1. paboTtan B
WHucTuTyTe sKeniepuMenTanbHol ouonorun Hapkomsnpasa CCCP,
¢ 1930 . — B CpenHea3naTckoM HHCTUTYTE IeaKoBoacTBa (TamikeHT).
ITo Bo3Bpammennu B MockBy (1935) paGoTasn B Hay4UHBIX HHCTUTYTax
ouonoruyeckoro npoduis. B 1967 r. mo ero ununuatuse ObLT Opra-
HU30BaH IHCTUTYT OMOJIOT MY Pa3BUTHSL, KOTOPBIII OH BO3IIIABIISLI IO
KOHI1a )KM3HHU. OCHOBHBIC UCCIICI0OBAHMU S TOCBSIICHBI TEOPETHYECKUM
1 IPAKTHYECKUM BOIIPOCAM PA3BUTHSI M HACICACTBEHHOCTH TYTOBOT'O
LICJIKOTIPSIJIA, Ha IPUMEPE KOTOPOTO MM BIIEpBBIE OblLIa pelieHa Ipoo-
JeMa peryJisiiiu 1ojia y )HUBOTHBIX. ABTOp paboT 1o QyHaaMeH-
TaJIbHBIM IPOOJIeMaM COBPEMEHHOM OMosIorun (KCIiepuMeHTalIbHAS
TIOJIUTION TS y ’)KUBOTHBIX, B3aUMOOTHOILEHHS 171pa U LIUTOILIA3MbBI
B HACJIEJICTBEHHOCTH M MHIMBHyaIbHOM Pa3BUTHH). BblT 0THUM 13
OpraHU3aToOpPOB M NEepBHIM Mpe3uaeHToM (1966—1972) Beecoro3noro
o011ecTBa reHETHKOB U cesiekiinoHepos uM. H.J. BaBuiosa, ocHoBa-
TeJIeM U IJIaBHBIM peiakTopoM (¢ 1970) xyprana «OHTOreHe3».

Bankawuna Enuzasema Heanosna (1899—-1981), pycckuit
ouoor, renetuk. Komnnera Tumogeesa-PecoBckoro rno KoiboBCKO-
YETBEPUKOBCKOM rpyme «/{po3coop» B MOCKOBCKOM yHUBEPCHUTETE,
1o 6uocTaHuusAM B 3BeHUroposie U AHUKOBO. [IepBOOTKpBIBAaTENH
OZIHOM U3 MyTanuii (aristopedia), perynupytouieii pa3zBuTHE OPraHOB
Apo3oduiibl. OCHOBHOE HaIlpaBJIeHNE HAYy YHbIX HCCIIEJOBaHUI — I10-
mysMoHHas reHeTHka. ITocne cebliku B 1935 I. B Ka3axCTaHCKUE
CTEIH, OCTaJIach KUTh B YcTb-KameHoropceke.

Beamcon (Bateson) Yunvam (1861-1926), aurnuiickuii 6uo-
JIOT, OJTUH U3 OCHOBATeJ el TeHETHKHU, CAMO Ha3BaHUE KOTOPOU OBLIO
npeasiokeHo uM B 1907 r. DHepruyHO OTCTanuBajl HEHACICOBAHKE
MIPUOOPETEHHBIX [TPU3HAKOB, IPEPHIBUCTBIN XapaKTep H3MEHUMBOCTH,
ydeHue o uuctore ramer. B 1905 1. BbIIBUHYT TEOPHIO «IIPUCYT-
CTBHSI — OTCYTCTBHUS», CTPEMSICh OOBSICHUTh BOSHUKHOBEHHE HO-
BBIX ITPU3HAKOB Y OPraHH3MOB BBINAICHUEM TOPMO3SIIIHX (PaKTOPOB.
B 1910 . ocHOBaJ aHIIIMIACKHI reHeTHYeCKuil xypHa «Journal of
Geneticsy.

benap Kapn (Belar Karl) (1895—1931), tuToreHeTHK, paboTat
B UHcTHuTyTe OMosoruu kaisepa Bunbrensma B bepnune ([Janem),

209



[lepcoHarnm

3ateM B KandopHUCKOM TEXHOIOrHYeCKOM HHCTUTYTE IO Py KO-
BojcTBOM T. Moprasna.

bensee Braoumup Heanosuu (1855—1911), pyccknii 00TaHHK-
Mopdoitor. OCHOBHBIE TPYIbI IO CPaBHUTEIBHO-MOP(OIOrnUeCKOMY
U3YUYCHUIO Pa3BUTHS M CTPOCHUS MY>KCKHX 3apOCTKOB Y pa3HO-
CHOpoBBIX TTayHOBHIX (1885), y BogsHEIX manopoTHUKOB (1890)
MBUIBIEBOH TpyOKH y XxBoWHBIX (1891, 1893). Onucan Mmopgonoruto
U MEXaHM3M MHUTO3a U Mei03a y pPaCTEHHH.

bensee Huxonaii Koncmanmunosuu (1899-1937), pycckuit
6uoror. B 1925 r. okonuni Ouonoruyeckoe oraeneHrne MockoBCKo-
IO YHUBEPCUTETA, B TOM e I'ojly Hadaja paboraTh B J1aOOpaTOpuu
C.C. YerBepukoBa. 3aHUMAJICSI KAPUOCUCTEMATUKOI: OIIpeIeNT I Xpo-
MocoMHbIe uncia y 38 BuaoB 6abouek u3 16 ceMeicTB. YCTaHOBUI,
YTO B 9BOJIIOIMH 0a00YEeK INIABHYIO POJIb UTPAIOT HE KAPUOTHIINYE-
CKHE U3MEHEHHUS, a TOUKoBble MyTauuu. B 1928 r. nauan paGorath
B OT/IeJIC TCHETHKH U celiekinn CpeiHea3naTcKkoro HHCTUTYTa LIej-
koBo/icTBA. [IpOBeI reHe THUECKHUI aHAJIM3 HETIOITHO-TOMHUHAHTHOTO
IIPU3HAKA MEJIAaHUCTUYECKOH OKpackn 6aboUeK IIenKonpsiia, ToKa3aB
€ro MoJIMMEepHOe HacjenoBaHue. B Hadane paGoThI ¢ IENIKONpPsiIoM
MIOCBSITHII MHOT'O CHJI M3YUYECHUIO MHOPUMHTA U CBA3aHHOH € 3TUM
nHOpenHou nenpeccun. Pazpaboranusie um MeToasl (1932) 1o cux
IO UCIOJIB3YIOTCS B IPOMBIIIICHHOM IIEJIKOBOJICTBE. YCTAHOBHII
Pas3IHYKs MEKAY NPSMBIMU M 00paTHBIMU KOMOWHAIIMSIMH THOPHJIOB,
BBISIBHJI 3aKOHOMEPHOCTH HACJIEI0BAHUS THOPHIaMH ()OPMBI KOKOHOB.
W3yuain Koppensuuio psijia pU3HAKOB Y HICJIKOINPS/Ia H €€ BAXKHY O
POJIb IIPU UCKYCCTBEHHOM HJIM €CTECTBEHHOM OTOOpE, CleIaB BbI-
BOJI O HEBO3MOKHOCTH YCIIEIITHOTO 0TOOpPa MO BCEM XO3IHCTBEHHO
Ba)KHBIM NpU3HaKaM. PacctpensH B 1937 1.

bosepu (Boveri) Teooop (1862—1915), nemMeukuii TUTOIOT U
smbpuonor, npodeccop Bropudyprekoro ynusepcurera. Mccneno-
BaJ (c 1887) m3MeHeHnsI BHY TPUKJIETOUHBIX CTPYKTYP B IIpoIieccax
JIeNIeHN s KJIETKH, CO3PEBaHM s IIOJIOBBIX KJIETOK, OIIOIOTBOPEHHS 1
panHero pa3sutus 3apoapiina. ComectHo ¢ K. Pabiem BbLABHHYI
TEOPHIO MHANBHYaJIbHOCTH XPOMOCOM, UCIIOJIb30BaHHY FO TI03KE JUIs1
000CHOBaHHM S XPOMOCOMHOM TEOPHH HACJIECTBEHHOCTH. YCTaHOBHJI
POJIb LIEHTPOCOMBI KaK KMHETHYECKOTO LIEHTPA KICTKH. 3aJI0KHII
OCHOBBI yUCHHS O TaK HA3bIBEMBIX OPraHO-00pa3yIOIIUX BEIIECTBAX.
Harmren paznngue MeKy XpOMaTHHOM MOJIOBBIX U OCTAJIBHBIX (CO-
MaTHYECKUX) KICTOK. OTKPBUT BBIJICIUTEIBHYIO CHCTEMY Y JIaH-
LETHHUKA.
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bpuoicec (Bridges) Koneun (1889-1938), amepukaHnckuii 6uo-
nior, wied Haronansnoit AH CIIA. Oxonunn KoxymOuiickuii yHu-
Bepeutet (1912). B 1910-1915 rr. padoTasn tam xe, B 1915-1938 rr. —
B uHcTUTyTe KapHeru B Bamuurrone. OCHOBHbBIE HayUHBIE UCCTIE-
JOBAaHUS MOCBSIIEHBI pa3padoTKe XPOMOCOMHOI TeOpHU Hacien-
CTBEHHOCTH. Y4acTBOBaJI B KJIACCHYECKUX pabOTax, IPOBEICHHBIX
B 1912-1923 rr. mox pykoBoactoM T.X. Moprana, 3a710KHBIIEr0
OCHOBBI 3T0H Teopuu. M3yuan XpoMOCOMHBIE MEXaHU3MBbI OIpese-
nenns nona. ChopMyaMpoBa TEOPUIO FeHETHYECKOro OallaHca, ¢
KOTOPOI1 CBSI3aHO OMpeJIeieHue T0JIa JXUBOTHBIX, ycTaHoBUI (1916)
I'PYIIIBI CUEIUICHUS Y 1PO30(QUIIBI U CBSA3b 3TUX I'PYIII C ONIPE/ICIICH-
HBIMH XpoMOcoMaMu. Vccie1oBa CTpoeHre OIUTEHHBIX XPOMOCOM
HACEKOMBIX.

b3p Kapn Maxkcumoeuu (Kapn Spucm) (Baer Karl Ernst)
(1792—1876), ecTecTBOUCIIBITATENb, OCHOBATEIb COBPEMEHHOIT 9M-
opuosnoruu. OKOHYMII MEAUIIUHCKUH (akynbreT JleprnTcKoro yHu-
Bepcuteta (HpiHE Tapty, DcToHM), rae B 1815 . momyuni cTeneHs
nokTopa MenuurHel. B 1814-1817 rT. m3yyan cpaBHUTENBHYIO aHa-
Tomuio B BropuOypre. B 1817 . momyumni 10omKHOCTH pO3eKTOpa
B Kenurcoeprckom ynusepcurere (HpiHe Kanununrpan, Poceus),
B 1819-M ctan npoeccopom 300J0rUU B TOM KE YHUBEPCUTETE U
BO3TJIaBHJI OPTaHNU30BaHHEBIN UM 300sornueckuii myseit. B 1827 .
ObLT N30paH YWICHOM-KOPPECIIOHACHTOM, a B 1828-M — opArHAPHBIM
akagemukoM Poccuiickoit Akagemuu Hayk. B 1834-M nepeexan B
CankT-IleTepOypr, Te 3aHUMAICS aHATOMHEH U 300JI0THEH, ObLI
JIUpeKTopoM Akanemuueckor oubnuorexku. B 1841-1852 rr. — npo-
(beccop Menuko-xupypruueckoii akagemuu B Cankt-IletepOypre.
Haxonsce B Poccun, coBepimil psii My TEIECTBUH: TTOCETHII C KC-
nenunueit Hosyto 3emutio, mo6siBan Ha Kacmum, Uynckom o3zepe.

OCHOBHBIE TPYABI TOCBSIIEHBI BOITpocaM smoOpuorenesa. Hau-
0OJIBIIY 0 U3BECTHOCTD IOJTY YHITH €r0 UCCIICIOBAHMS 10 SMOPHOIIOT UK
103BOHOYHBIX. OH BIIEPBBIC ONMUCAI AUIEKICTKY U XOPAY Y MIIEKO-
MTUTAOIIUX (B TOM YHKCIIe Y uesioBeka). Vizyuast pa3BuTHE 3apozibliieit
TITHIL, TPECMBIKAIOIIMXCS, 36MHOBOIHBIX, PbIO U MIICKOIIUTAIOIIHX,
OH TPEJIOKHI TEOPHIO 3aPOJIBIILIEBBIX JUCTKOB M CHOPMYINPO-
BaJl OCHOBHBIC 3aKOHOMEPHOCTH Pa3BUTHUs OpraHu3Ma. Boiienuin
y 3apOJIbIIIIa IBA OCHOBHBIX, IIEPBUYHBIX CJI0S — IKTOAEPMY M DHTO-
JepMy. YCTaHOBHII, 4TO B X0JIe SMOpHOreHe3a CHavaIa MosBISIFOTCS
camble 00IIMe MPU3HAKY TUIIA, K KOTOPOMY OTHOCHUTCS JKHBOTHOE,
3aTeM MOCJIEe0BAaTEIbHO Pa3BUBAIOTCS MMPU3HAKH Kilacca, OTpsia,
CEeMENCTBa, poja ! T. A. DTH TPYAbI OKOHYIATEIHHO pa3BEHYAIH KOH-
LEMIIHNI0, COTIIACHO KOTOPOH )KMBOTHOE B CHOPMHPOBAHHOM BHJIE
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HE3pUMO MPUCYTCTBYET yKe B criepmarosoue. OfuH 13 OCHoBaTeneit
Pycckoro reorpaduueckoro obuiectsa (1845). Cpean ero Harpag—
menaib Ko JIoH1oHCKOr0 KoposieBckoro obiecTsa (1867).

Bunze 00sceuno (Winge Ojvind) (1886—1961), natckuii rene-
THK, HAaHOOJIBIIYIO H3BECTHOCTH MOJIYYHIIN €r0 paboTEl B 001acTh
TCHETUKH JIPOAKIKEH.

Bumuu Imuns (Witschi Emil) (1890—1971), mBeiiniapckuii u
aMepuKaHCKHi 300510T. OCHOBHBIE pabOTHI B 00J1aCTH MOJIOBOI TU]-
(bepeHray opraHu3MoB. ABTOp OoJiee IByXCOT HayYHBIX padoT.
[podeccop 300moruu B Yausepcurete Aiiossl, CILIA (1927-1958), o-
YETHBIH TIOKTOp MenuiuHbl yHUBepcuTeta basens (Leiinapus).

Boaovgh (Wolff) Kacnap ®@puopux (1734—1794), nemenkuit
€CTECTBOUCIBITATENb, OAUH U3 OCHOBOIOJIOKHUKOB YUCHUS 00 HH-
JIBUlyaTbHOM Pa3BUTHU OPraHu3MoB. B 1759-M omy6iukoBan auc-
ceprauuto «Teopus 3apokieHUsA», B KOTOPOH HA OCHOBE U3y4YEHUs
Pa3BUTHS LBIIUICHKA U POCTa PACTCHUH OABEPT KPUTHKE UAICIO TIpe-
dopmarmu. B 1766 r. mpussn npurnamenue [lerepOyprekoit AH u B
1768-Mm moxunyn ['epmannto. B ToM ske romy on npenctaBu Tpya «O0
00pa30BaHUM KUIICUHUKA Y IIBITNICHKa», B KOTOPOM OKOHYATEJIbHO
YCTaHOBMJI HPUHIMI SMOPHOHATIBHOTO Pa3BUTHSI OPraHOB U3 JINCTO-
BUJIHBIX CJIOEB, 32JI0)KHB TAKUM 00pa30M MepPBbIE OCHOBBI yUCHHS O
3apOJIBILIEBBIX JINCTKAX. J[pyrue paboThl MOCBSIIEHBI AHATOMUYE-
CKUM HCCJIEIOBAHUSM MBIIII CEP/Ia, KICTUYATKH 1 JIp.

TI'epacumos Hean Heanosuu (1867-ok. 1920), pycckuii 60TaHUK-
IIUTOJIOT, OANH U3 IMOHEPOB IUTO(PU3HOIOTHUECKUX U IIUTOT €HETH-
YecKHX uccreoBanuii. OOHapy KHJI BIMSHUE YBEIMUSHHOMU s1IepHOI
MAacChl Ha POCT U pa3Mepbl KJIETKH, yCTAHOBUJI COOTHOILLIEHH S MEKAY
Maccoi MPOTOIIa3Mbl, XpOMaTO(hOPOB U s/1pa.

I'epmeuz Xepmeue (Hertwig) Ockap (1849-1922), nemen-
KM OHOJIOT, OCHOBATENb U JUPEKTOP AaHATOMHYECKOT0 HHCTHUTYTA
Bepnunckoro ynusepcuteta (1888—1921). OcHOBHBIE TPyl B 00-
nacTH MOPGHOIOruy OECO3BOHOUYHBIX, [UTOJIOTHMH U IMOPHOIOTHH.
HccrenoBal pa3BUTHE MOJOBBIX KIETOK U SIBJICHUE OTLIOA0TBOPEHHUSI.
CoBMecTHO ¢ OpatoM Puxapiom u3y4ui IpOUCXOKIACHHE U CYAbOY
CPE/IHET0 3apO/IbIIIEBOr0 JINCTKA B SMOPHOHAIBHOM PA3BUTHH U BbI-
JIBUHYJI TEOPUIO MTPOUCXOXKICHHS LIeJIoMa — BTOPUYHOM MOJOCTH
tena. OQUH U3 THOHEPOB IPHMEHEHH S SKCIIEPUMEHTAIBHOTO METOAA
B 9MOPHOJIOTHA.
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T'epmeuz Xepmeue (Hertwig) Puxapo (1850—1937), nemenxuit
ououor, npodeccop Mrouxenckoro yuusepcureta (1885-1924). Ilep-
BbIE pabOTHI BBINONHSI cOBMECTHO ¢ Opatom Ockapom. [Tozxe, u3yuns
JIeICHUE TIPOCTEHIINX, C(HOPMYIIMPOBAII 3aKOHOMEPHOCTH OO EMHBIX
COOTHOUICHHH sIJIpa M MPOTOIIA3MbI, HAPYICHHE KOTOPBIX, KAK OH
CYMTAJ, IPUBOIUT K KJICTOYHOMY JCICHUIO. ABTOp MOHOTpaduid,
TIOCBSIILICHHBIX JTyYeBHKAM, COTHCYHUKAM M HHDY30PHSIM, a TaKKe
y4eOHHUKaA MO 300JI0TMH U SMOPHOJIOTHH.

T'epwienzon Cepeeit Muxaiinosuu (1906—1998), poccuiickuit
U YKpauHCKUH reHetuk, akagemuk AH Ykpaunckoit CCP (1976).
B 1923-1927 rr. — CTyJIeHT OHOIOTMYECKOTro OTACICHUs (PU3UKO-
MaTeMaTH4ecKoro ¢axkyybreTa MOCKOBCKOIO rOCYHHUBEPCHUTETA
uM. M. B. Jlomonocosa, B 1927-1930 rr. — acniupant kadeapsl IKc-
nepumMenTanbHoi 300norun MI'Y. B 1931-1935 rr. — crapmnii Ha-
YUHBIH COTPYIHHK U yueHblil cekpeTapr HUU 3001m0run MI'Y, a
Takke (0 COBMECTHUTENBCTBY) JOLEHT Kadeapsl reetuku MI'Y,
IJIC YMTAJ U BeJI TPAKTUYECKHUE 3aHATHSI [0 Kypcy reHeTHKH. Kpome
toro, B 1931-1935 rr. paboran crapimiuM Hay4YHBIM COTPYIHUKOM
buonornyeckoro uncruryTta um. K.A. Tumunpssesa B Mockse, B
1935-1937 rr. — Hay4YHBIM ClleHUATUCTOM VHCTUTYTa TeHETUKH
AH CCCP. B aT0T ieproj1 iM BEITIOJTHEHBI HCCIISIOBAHUS 110 H3yUe-
HUIO T€TEPOXPOMATHUYECKUX PAHOHOB X-XPOMOCOMBI APO30(QHIIBI.
OnpeessronMM ero Kak y4eHOoro sBUJIOCh TO, YTO €r0 NepBbIe Iaru
B HayKe COBITAJIN C «30JI0THIM BEKOM)» OTEUECTBEHHOM reHeTHKH. Ero
yuntensimu 0b11u H.K. Konbuos, A.C. Cepebposckuii, C.C. Uetse-
pukos, H.W. BaBunos, I"./I:)x. Mennep.

Bosnbiioe BHUMaHUe yaes1 pa3padoTke mpodieM BUI000pa-
30BaHudA. B 1942 r. 3ammTii JOKTOPCKYIO THUCCEPTALUIO 110 CIe-
LMAJIBHOCTH «T'CHETHKa» Ha TeMy: «HadanpHble Tambl BHYTPH-
BUJI0BOW MU depeHInauu y KHUBOTHBIX». [IepBBIM YCTaHOBHII
BaxkHbIil pakT myTarenHoro aeiictus JJHK (1939), nonyunBinit
TIOJIHOE ITPU3HAHKE JIUIb CITYCTS YEeTBEPTh BEKa BCIICJICTBHE MOCIION-
CTBA B YKa3aHHBIN IEPHO]] JILICCHKOBCKOT'O IPONU3BOJIa B OMOJIOTHH.
B 1948 1. mocne aBrycroBckoii ceccurt BACXHWJI 6b11 3akieliMer
KaK «@aHTUMHYYPHHEID U «MEHJIEJIUCT-MOPraHucT, yposieH u3 KI'Y,
a OTJIeJI TeHETHKH, KOTOPBIM OH 3aBefjoBall B IHCTUTYTE 30010THK
AH VYxpaunckoit CCP, 6b11 nukBuaupoBas. Ero uccnenoBanus B
o0J1acTu reHeTHKY ObLIN BO30OHOBIICHBI Yepes 15 jieT, Koria ynomsi-
HYTBIH OT/Ie] BHOBB OTKpBLICS. B 19761985 rr. — riaBHbIM penakTop
xypHana «luronorus u renetuxa». ABTop csbiiie 300 Hay4YHBIX U
Hay4YHO-TIONYJISIPHBIX pabOT, B TOM YKCiie MOHOTpaduii: « MyTanumy,
«MHoroob6pa3Hoe 3HauYeHHE Me03a 11 IpobeM o01ei GnoIorum»
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u J1p., a TaKxke aBToOuorpaduueckoii KHuru « Tpororo reHeTHKIY.
Pesynbrarhl ykazaHHBIX HCCIEIOBAHUH CIeNIalid €ro BblatolIeics
¢burypoii B MUpOBO# HayKe, KIIaCCUKOM reHeTHKHU. B 1995 1. oH ObL1
ynocroeH npemuu uM. B.C. Kuprnuunukosa 3a Huki1 padoT, coaepixa-
IIMX BaJKHBIE TTOJIOKEHHUSI COBPEMEHHON TEOPHH IBOTIONHH.

I'nomoe Huxonaii Bacunveeuuy (1939), pyccknii yaeHbIi, JOKTOP
ouonornyeckux Hayk (1984), mpodeccop (1992). Oxonun eued-
HBII akynpTeT CBEpIIOBCKOI0 TOCYJaPCTBEHHOT'0 MEAUIITHCKOTO
nacTUTyTa (1963) MO ciennanpHOCTH «JleueOHoe nemo». B 1964—
1967 rr. o0yuascs B acnupanType MHCTUTYTa MEIUIIMHCKON paro-
norurn AMH CCCP, HayuHBIi pyKOBOIUTETh — A-P OMOJOTMYECKHX
Hayk, podeccop H.B. Tumodees-Pecorckuii. O0nacTh HayIHBIX
HWHTEPECOB: T€HETHKA, TTONYJISUOHHAS OUOJIOTH S, IKOJIOTHsI, OHO-
METPHSL, HCTOPUSI OMOJIOTUH.

T'neoenko bopuc Braoumuposuu (1912—1995), pycckuit ma-
TEMAaTHK, CHeLUAINCT [0 TEOPUU BEPOSTHOCTEH, MaTeMaTHUECKOM
CTaTUCTHKE, BEPOSITHOCTHBIM U CTATUCTUYECKUM METOJaM, 4JICH-
koppectionzieHT (1945) n akanemuk (1948) AH YCCP. ABTop yueOHMKa
«Kypc Teopun BeposTHOCTE».

Tonvouwmuom Puxapo (Goldschmidy) (1878—1958), nemenxuit
ouonor. Paboran B Mionxene, bepnune, Tokno u Kanudpopuuu. Ero
paHHUE paboThI OCBAIICHbI H3YUYSHUIO IIPOCTEHIINX, @ TAKIKE PALY
LUTOJIOTMYECKUX M TUCTOJIOTMUECKHIX BOIPOCOB. B 00nacTy reneTnku
uccienoBan (raBHbIM 00pa30M Ha HEMAPHOM LIEJIKOIpPsi/ie) Hacie-
JIOBaHUE MTPU3HAKOB I10J1a U TEHETUKY reorpa)MuecKux Bapualmi,
YTO MPUBEJIO €ro K MOCTAaHOBKE BOIPOCOB, OTPAHUYHBIX MEXKAY
TCHETHKOW M 9BOJIOLMOHHBIM YYeHHEM. ABTOp psiJia MOHOTpaduii.

Japeun (Darwin) Yapnz Pooepm (1809—1882), anrnuiickuit
€CTECTBOUCIIBITATEIb, OCHOBOIOJIOKHUK IBOJIOLUOHHOTO YUCHUS
0 IPOMCXOKJICHUM BHJIOB KMBOTHBIX U PACTEHUI MyTeM ecTe-
cTBeHHOro otdopa. ITo okoHuann KeMOpuaKckoro yHuBepecurera
(1831) coBepurrur Kak HaTYypaJIUCT KPyrOCBETHOE MyTENIeCTBUE Ha
kopabie «burmy (1831-1836), Bo Bpemsi KOTOPOTO C/Ieiall OrpOMHOE
KOJIMYECTBO HAOJIIOAEHUH 110 30010ruH, OOTaHUKE, T'€0JIOTHH, Ta-
JICOHTOJIOTUH, aHTPONIOJIOTHH 1 ATHOrpaduu. [locie myremecTBus
onyonukoBan «/lHeBHUK u3bickaHui» (1839; 2 uzn., pacu., 1845),
IJie BIEPBBIC OMUCAI MHOTHX F)KHOAMEPUKAHCKMX U OCTPOBHBIX
YKHBOTHBIX, B 0COOCHHOCTH I'PbI3yHOB, XUIIIHBIX IITHII, TaJararoc-
CKHUX SIICPULL, YepEenax, BEIOPKOB U Jp. OMyOIMKOBa TPH KPYTTHBIC
paboTs! 1o Teonorun: «CTpoeHNe U PaclpenesICHue KOPaIoBbIX
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pudo» (1842), «['eonorunueckre HAOIIONCHNS Hal BYIKAHUISCKUMU
octpoBamuy» (1844) u «'eonornveckue HabmoaeHus Haa FOxHOI
Awmepuxoi» (1846). Ocoboe 3HaueHne UMeNnn pa3padoTaHHAS UM
TEOPHS IIPOUCXOXKACHHS KOPAJIJIOBBIX PU(OB U MOATOTOBICHHBIN
1oJ| ero penaxiueit Tpyn «3oomorus» (T. 1-5, 1839-43). Ilozauee
BBIIILIA MOHOTpadus «YCOHOTHE pakm» (T. 1-2, 1851-1954). OcnoBHOI
Tpy 1 — «IIpOHCXOKICHNE BHJIOB [Ty TEM ECTECTBEHHOT0 0TOOPA, WK
CoxpaHeHne 01aronpusATCTBYEeMbIX HOPOJ B 60ph0e 3a KU3HB» —
BBIIIET B CBET B 1859-M (epBBIii HAOPOCOK TEOPHH IBOITIOIIH ClIeTIaH
B 1842-m, mepBoe coobmenne B iedatn — B 1858-Mm). B aTom Tpyne
MI0KAa3aJI, YTO BUbI PACTCHUI M )KMBOTHBIX HE IIOCTOSHHBI, & U3MEH-
YHBBI, YTO CYILIECTBYOLINE HBIHE BH/IbI TPOM30IILIN €CTECTBEHHBIM
IIyTEM OT JPYTUX BUJOB, CYIIECTBOBABIINX paHee; HabIroaemas B
YKHBOW IIPUPOJIE LIETECO00Pa3HOCTH CO3/1aBAIACh U CO3AACTCS Iy TEM
€CTEeCTBEHHOr'0 0TOOPA MOJIE3HBIX JJIsl OPraHU3Ma HEHAIPABJICHHBIX
n3MeHeHui. B 1868 r. onyOnukoBai BTOpOi KaUTaJ bHBINH TPy —
«/I3MeHeHe TOMAIIHUX KUBOTHBIX U KYJBTYPHBIX PACTCHHI»
(B 2 T.), KOTOPBIH SIBUJICS JOMIOJIHEHHEM K OCHOBHOMY TPYAY U KyAa,
TIOMKMO CBEJICHHH O BBIBEJICHNH MOJIC3HBIX JTIS YEJIOBEKaA JKHBOTHBIX
1 pacTEeHHUH IIOCPEICTBOM HCKYCCTBEHHOT0 0TOOpA, BOILIA Macca (ax-
THYECKUX JO0Ka3aTEeIbCTB 3BOJIIOLNU OPraHUYeCKUX OpM, MoUepI-
HYTBIX 13 MHOTOBEKOBOH ITPaKTHKH YenoBeka. B 1871 r. omryOnnkoBat
TpeTuii GonbIIoN TPy 1o Teopuu oo — «IIponcxoxaeHue
YeJIoBeKa U T0JIOBOH 0TOOP», I/ie paccMOTpesl MHOTOYHCICHHBIE
JI0Ka3aTeIbCTBA JKUBOTHOTO IIPOUCXOXK/ICHUS YesioBeka. Jlomoiue-
HHUEM K HEMY sIBUJIaCh KHUTA «BbIpa)keHue SMOLMI y YeoBeKa U
KHUBOTHBIX» (1872).

Hapnunemon Cupun /Jun (Darlington Cyril Dean) (1903—1981),
aHIMlckuii reHeTuk, B 1939-1953 rr. pabotan B IHCTHTYTE CalOBBIX
KyIsTyp B Meptomre, B 1953—1971 rr. B OKchopcKOM YHUBEPCH-
tere. OCHOBHBIE Hay4YHbIE PAOOTHI MOCBSIIEHBI U3YYEHHUIO Mei03a,
CTPYKTYPbI XPOMOCOM, BOITPOCAM I'€HETUKH 1 CEJICKIINHU PACTEHUH 1
KHUBOTHBIX, TEHETHKH YEJIOBEKA, SBOJIIOLNU T€HETHYECKUX CHCTEM.
Harpaxnaen menaneto um. Y. [lapsuna. CoBmectHO ¢ P. ®uiepom
ocnoBal xxypHan «Heredity: An International Journal of Genetics»
(1947).

Je @puc (De Vries) Xyzo (1848—1935), ronnanackuii 60TaHUK.
OnuH U3 y4eHbIX, BTOPUYHO OTKPBIBLIMX 3aKOHBI MEH/IeNs1; ONH
13 OCHOBaresei yueHus 00 nameH4nBocty 1 9Bosrounu (1900). Ha-
0J1r0/1ast U3MEHUHUBOCTH SHOTEPBI, IIPHUIIEI K BBIBOAY, YTO BUJ MOXKET
BHE3AITHO PACTIACTHCS Ha OOJIBILIOE YHCIIO PA3HBIX BUJIOB. DTO SIBICHHE
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Jle ®pu3 Ha3BaI MyTAUSAMM U CYMTAI, YTO OUOIOTHYECKHE BH/IbI
MePHOMYECKH BCTYTAIOT B (pa3y MyTHPOBAHUSI.

Jwcennunec I'epoepm (Herbert Spencer Jennings) (1868—
1947), amepuKaHCKUH 300JI0T, OAWH W3 TEPBBIX HCCIeA0BaTeNei
TE€HETUKH ONHOKJIETOYHBIX MHKPOOPTraHW3MOB. MHOCTpaHHBIN
yineH-koppecnonzienT AH CCCP (1925), uHOCTpaHHBINH 4jIeH-
koppecnionneHnT PAH (1924). Tpyas! mo reHeTHKe MOMYJISIITUTH |
9KOJIOTMH KUBOTHBIX.

Hoopocanckuit (Jooxncanckuir) @eodocuii I'puzopvesuy
(Dobzhansky Theodosius) (1900—1975), pycckuii 1 aMepUKaHCKUAN
reHeTuk. [lokasasn, 4To mpeuMyIiecTBa pasHbIX pac Apo30QuIIbl
MPOSIBJIIOTCS TIPH Pa3HBIX YCIOBHSX, ONPEACIIEMbIX, HATIPUMED,
BBICOTOH HaJ ypPOBHEM MOpSI, TEMIIEPaTypoil OKpyKarollel cpeasbl,
XapaKTepoM AOCTYITHON MUK, BpeMeHeM roja. CoBmectHo ¢ JIx. M.
CMHTOM OIIPeIeIsl CKOPOCTh ECTECTBEHHOTO 0TO0pa B IPUPOIHBIX
U OKCHEPHUMEHTANBHBIX MOMYJISAIHsIX. Ero uccienoBaHus co3aanu
MIPEANOCHUIKH 1J1s1 00BSICHEH S MeXaHU3Ma OpMHUPOBAHMSI HOBBIX
pac u BuoB. OiMH U3 OCHOBOIOJIO)KHUKOB CHHTETHYECKOI TEOpHH
sBosoy. [Inpoko u3BecTHHI TPy bl: «I €HeTHKA U IPOUCXOK -
uue BunoB» (Genetics and the Origin of Species, 1937); «3Boro-
nus, renetuka u yenosek» (Evolution, Genetics and Man, 1955);
«buonorudeckue ocHOBEI uenoBedeckoit cBobonbl» (The Biological
Basis of Human Freedom, 1956). beut unenom Jlon0HCKOT0 KOpO-
JIeBCKOT0 0011ecTBa, ['epMaHCKoil AKaeMUuH eCTECTBOUCIIbITATENCH
«Jleononbaunay, llIBenckoit Akanemuun Hayk, JlaTckoro Koposies-
ckoro obrmiectBa. Harpaxaen menasapio Dmmnota HarmoHanbHO#M
Axanemun Hayk CIIA.

Honno (Dollo) JIyu (1857-1931), 6enbruiickuii majJeoHTO-
nor, npodeccop Bproccenbckoro yHHBEpCHTETa W XPaHHUTEIb
EcTecTBeHHO-UCTOPUYECKOTO My3es. B nccieqoBaHUAX INIaBHBIM
00pa3oM HCKOMaeMbIX TO3BOHOYHBIX J1aJ1 aHAJIM3 SIBJICHUH IIPUCIIO-
COOJICHNU S JKUBOTHBIX K OIPE/ICJICHHBIM YCIOBHAM KHU3HH, YEM I10-
JIOKMJT HA4aJI0 3TOJOTMYECKOMY M3YyUEHHIO MaJeOHTOIOTHYECKUX
o0bexToB. CBOI MeTox onucain B MOHOrpaduu «ITOJIOrHYEcKas
nasneonTosorus» (1909), nocesmennoii namaru B.O. KoBanescko-
r0o, KOTOPOro c4MTas CBOMM yuurteineM. B 1893-m chopmynupopan
3aKOH 0 HEOOPATHUMOCTH SBOJIIOIIHH.

Jyounun Huxonait Ilempoesuu (1907-1998), pyccknii reHETHK,
akagemuk PAH (1991), akagemux AH CCCP (1966), I'epoii Cortmanu-
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cruueckoro Tpyna (1990). Otkpsii (coBmecTHO ¢ A.C. CepeOpoBCKUM)
neauMocTh reHa. Meenenosai 3()deKT nojokeHus reHa, BOpochl
TeHEeTUKH NOmysiuil. Tpyibl 0 3BOIIOLUOHHON, PaJUallHOHHON
1 KOCMUYECKOH IeHeTHKe, HCTOPUU COBETCKOU reHeTHkH. Kuura
BociomuHaHuil «Beunoe aBmxenney. Jlaypear Jlennnckoii mpe-
muu (1966).

Kueazo Ilemp Heanosuu (1883—1948), pyccknii muToor, ¢
1943 1. 3aB. maboparopueii kapronoruu THCTHTYTa IUTOJIOTUH, TH-
cronorun ¥ dMOpuonorur AH CCCP. OcHOBHEIE HayYHBIE Pa0OTHI
MOCBSILIEHBI N3y YEHHIO TOHKOTO CTPOCHHMS KJIETOYHOTO si1pa. JleTan-
HO UCCIIeZIOBaJ CTpoeHHe HHTep(ha3HbIX siiep. C MOMOLIBIO MeTO/Ia
KOHTPACTHPYIOIIEeH MUKPOo(OTOrpaduu onpoBepr MpeiCTaBICHNE
0 OGeccTpykTypHOCTH HHTEpdas3HOro siapa. M3yyan MexaHusMm pac-
XOKJACHHSI XPOMOCOM BO BPEMSI MUTO3a.

Kodpppya Cenm-Hnep (Geoffroy Saint-Hilaire) Imvenn
(1772—1844), hpaHIy3CKHii 300J10T, SBOJIOIMOHKCT, OAMH U3 Hpe/-
mectBeHHUKOB Y. Jlapsuna, wien [lapuxckoit AH (1807). B 1793-m
BO3IJIaBHJI Kadenpy 300JI0THH IT03BOHOYHBIX Npu HanmoHaisHOM
My3ee ectecTBeHHOH nctopun. B 1798—1801 rr. — y4acTHHK JKC-
nexunuy B Erumer, rae codpat KOJIEKINH BBIIAIOIIEr0Cs HAyYHOTO
3Ha4yeHus1. OCHOBHBIE HAY YHbIE HCCIIE0BAHMUS IIOCBSIICHBI pa3paboTke
9BOJIOLIMOHHOM TeopuH. Ha 0CHOBE CpaBHUTENBHO-aHATOMUYECKHX
JI0KA3aTeIbCTB €IMHCTBA CTPOCHHS OPraHM3MOB BHYTPH OTACTBHBIX
KJIACCOB MO3BOHOYHBIX TP PUHSLI TOMCKHA MOP(OIOr HUECKOro eIMH-
CTBa KUBOTHBIX PA3HBIX KJIACCOB, HCTIOJIb30BAB METOJ] CPABHUTEIILHOTO
U3YYCHUS 3apOABILICH, KOTOPBI BIOCIIEICTBHH JIET B OCHOBY SMOPHO-
JIOTHYECKUX I0Ka3aTeNbCTB SBOJIOHUI H OUOTCHETHIECKOr0 3aKOHa.

Kanuya Ilemp Jleonuoosuu (1894—1984), pycckuii Gpusuk u
nmxenep, uieH Jlongonckoro Kopomnesckoro oomectsa (1929), aka-
nemuk AH CCCP (1939), I'epoit Cormanuctidaeckoro Tpyna (1945;
1974). Oxonunn [letporpaackuii nonmurexHmaeckuii HHCTHTYT (1918)
u ocrajcs paborath Ha Kadenpe y A.D. Modde. B 1921 1. 6b11 Ha-
IIPaBJICH B HAYYHYO KOMaHIMPOBKY B AHIJIHIO, T7ie paboTas B KaBen-
nuickou nadoparopuu. B 1924—1932 rr. ObL1 3aMeCTUTENIEM TUPEK-
topa Kasen qumickoit naboparopu, B 1930—-1934 rr. — nupexropom
naboparopun Mona npu Koposesckom obmiecTBe u mpoheccopom.
IMocne Bozeparenus B CCCP opranuszosan 8 Mockse HCTHTYT (-
3UYECKUX MpoOIeM, IUPEKTOPOM KOTOporo Obl1 B 1935-1946 rr. n
¢ 19551. B 1939-1946 rr. mpodeccop MOCKOBCKOTO YHHBEPCUTETA, C
1947 .— MOCKOBCKOr0 (hpH3UKO-TEXHUIECKOr0 MHCTHTYTa. Tpy sl o
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(H3MKe MATHUTHBIX SIBJICHUH, (QU3HMKE U TEXHUKE HU3KHUX TEMIIEPATyD,
KBaHTOBOH ()M3HMKE KOHJJEHCUPOBAHHOI'O COCTOSTHHSL, 3JIEKTPOHUKE U
¢usuke miaasmbl. B 1922-1924 rr. pa3zpaboTain UMITYJIbCHBII METOA
CO3/1aHHsI CBEPXCHIIBHBIX MArHUTHBIX 1oJ1eit. B 1934 1. n300pen u no-
CTPOMJI MAILIMHY JUIS aJHa0aTHIECKOro OXJlax AeH s renus. B 1937 .
OTKPBLIT CBEPXTEKydecThb )uaKkoro renus. B 1939 r. HoBbIlf MeTOR
OXKVDKCHHU S BO3/1yXa C OMOIIBIO IIUKJIA HU3KOTO JIABJICHUS U BBICO-
kod(dextnBHOTO TYpOONeTanIepa. JlaypeaT HobGemeBckoit mpemun
(1978), I'ocynapcteennsix npemuit CCCP (1941; 1943). Harpaxxnen
3onoToit Mmenanbsio uM. JlomonocoBa AH CCCP (1959), menanbro
®Dapanes (Aurnust, 1943), @panknuna (CILHA, 1944), Hunsca bopa
(Hanus, 1965), Pezepdopna (Aurmus, 1966), Kamepnuur-Onneca
(Hunepnannel, 1968).

Kapneuenko TI'eopzuii /Imumpuesuy (1899—1942), pycckuit
nurorenetuk, mpodeccop (1938). Oxoruna MOCKOBCKYO CEIbCKO-
X03sUCTBeHHYI0 akaaemuto (1922). 3aBeayromuii nabopatopueit
reHeTHkH BeecorozHoro nHeTuTyTa pactenueBoicTsa (1925-1941),
3aBenyrouuit kapenpoit renetuku pacrenuit JII'Y (1932—1941).
Onna 13 Ommkaimux corpyaanko H.M. BasmoBa. OcHOBHEIE
TPY/IbI IO OTAAJIEHHON rubpuan3annu pactenuil. [lomy4us miomo-
BUTBHIN MEKXPOJIOBOIT pereuHo-KarycTHbIH ruopu (Raphanobrassica),
9KCHEPUMEHTAJIBHO JIOKa3aJl BO3MOXKHOCTH IPEOIOJICHHUS OECIIONUS
Y OTJaJICHHBIX I'MOPH/I0B PACTEHHH TTOCPEICTBOM Y/IBOCHHUS YHCIIa
xpomocoM. Pa3paboTta OCHOBBI TEOPUH OTAJICHHON THOPHI3ALHN Y
pacTteHuii, 00paTuB 0ocoboe BHUMaHUe Ha ee (hopMooOpa3oBaTeIbHOE
3HAUCHHUE; MPEJIOKHIT KIAaCCUPUKALIUIO OTAAJICHHBIX THOPUIIOB B
CBSI3U C TEHETUYECKOM OJIU30CThIO UX ponuTeNeil. ABTOp paboT 1o
9KCTIEPUMEHTAILHON MOJIUTUION THH.

Kenvpeiimep (Kilreuter) Hozegp F'omnué (1733—-1806), ne-
Mmeuxuit 6oranuk. 1756—-1761 rr. paboran B IlerepOyprekoit AH,
¢ 1766 1. ee noueTHsIi wieH. {upextop borannyeckoro cana B Kapi-
cpyd (1763-1769). DxcniepuMeHTAIBHO JTOKa3aJl HAJIMYHE TI0Ia y
pacTeHuil, ycTaHOBHB CKPEIINBAEMOCTb Pa3HOBUAHOCTEI OZHOTO
Buja u nonayuus (1760) nepseiii MexBUI0BOM rudpuy (y Tabaka).
BBeu B cesieKIIMOHHY 10 IPAKTHKY METOJ PELMITPOKHBIX (B3aUMHBIX)
CKpPELIMBaHWH, OTKPBUI ABJICHHUS I'€TEPO3UCA U CAMOCTEPUIIBHOCTH.
W3yuas GHOJIOTHIO IIBETKA, BIIEPBBIC OIKCAI OIBIJICHHUE C [IOMOIIBIO
HACEKOMBIX.

Keno Jliocven Knoo (Cuenot L. C.) (1866—1951), bpanmysckuit
TeHETHK.
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Knuynoany Hean Jlroosuzosuu (1906—1990), pycckuii XUMHK-
OpraHHK, OCHOBATEJIb HAYYHOMH MIKOJIBI ()TOP-OPraHUKOB, AKaJIEMHUK
AH CCCP (1953), I'epoii Conmanuctudeckoro Tpyza, renepai-Maiop-
umxkeHep (1949). Ha Boennoii cirysx6e ¢ 1932. Oxonunn MBTY (1928),
B 1939-1942 rr. mpomien myTh OT IpemogaBaTens 10 HadalbHUKa
kadespbl OPraHUYECKOit XUMUHU U OOCBBIX XUMHUECKHX BEIICCTB
(1942-1976) BoenHol akajgeMHH XUMHUUYECKOHW 3amuTh, 1976—
1987 rT.— KoHCYNBTaHT akagemun. OMHOBpEeMEHHO ¢ paboToli B AKa-
JieMUM 3aBeioBai aboparopueit MHCTUTYTa OpraHu4ecKoi XUMuu
AH CCCP (1938-1954), a Takyke ObLI TIIaBHBIM pefiakTopoM « Ky pHana
Bcecoroznoro xumuueckoro odmiectsa um. [1.11. MenneneeBa». Bee
UcciIe0BaHus — B 00J1acTH PTOP-OPraHUYECKUX U TeTePOLUKIH-
YeCKUX COeMHEeHU. Pa3paboTall IpoMbIIIICHHBIE METO/IbI CHHTE32
HOBBIX MOHOMEPOB, TEPMOCTOMKHX MOJIMMEPOB U JIEKAPCTBEHHBIX
npenaparos. B 1942-1943 rr. co3gan aHTUAOT-IPOTUBOSIINE OT OT-
PpaBlIeHUs CHHUIIBHOM KHCIOTON U ITMaHUIaMu. B 5T roziel um coznan
KaIlpoH, HEWJIOH — TKaHHU, KOTOPbIC HAIIUTH IIHPOKOE IPUMEHEHHE
B BOCHHOM Jielie. B oOnacTu papmakonorun Hapsiiy ¢ akpuXuHOM B
1958 r. cozan HOBBIE A (heKTHBHBIE ITPENapaThl IPOTUB HEKOTOPBIX
¢dopm paka. ABrop 6oinee 900 HayuHBIX padboT 1 okoio 200 nzobpe-
TEHWH, MHOT'HE U3 KOTOPBIX HALIIM IPUMEHEHHUE B IIPOMBILIJICHHO-
CTH, B TOM uHcie oboponHoil. Jlaypear Jlenunckoit mpemun (1972)
u locynapcrBennbix mpemuii CCCP (1943, 1948, 1950). Harpaxnen
opnenamu Jlenuna, Oktsaopsckoii PeBontonnu, Kpacuoro 3namenu,
Tpynosoro Kpacnoro 3namenn, Kpachoii 3Be3/1b1, MEAAIsIMHU, @ TAKKE
WHOCTPaHHBIMU OpJICHAMH M MEAAJISIMH.

Konnu Anexcanop Anopeesuy (1840—1916), pycckuit XuMHK-
opranuk. B 1876—1903 rr. — npogeccop MOCKOBCKOTO BBICIIETO
TexHH4Ueckoro yuaunuia. B 1869-1870 rr. BiepBsie yCTaHOBHII CTpOE-
HYe TITIOKO3BL. B 1879-M mepBeIM OCYIIIeCTBIII CHHTE3 AMCAXAPH/IOB
13 MOHOCAaXapH/I0B.

Konmozopos Anopeii Huxonaesuu (1903—1987), pycckuit
matemaTuk, akagemuk AH CCCP (1939). lllupora ero Hay4HBIX
HHTEpecoB OecnpereneHTHa: 0T MeTeoposoruu (KoimMoropos ObLt
MOYETHBIM WICHOM AMEPHKAHCKOTO METEOPOIIOTHUECKOr0 00IIECTBA)
JI0 TEOPUH CTHXA (BBILIET COOPHUK €r0 CTUXOBEIYECKUX PabOT 110
penaxuueii J1.C. JIuxauena). OqHako OCHOBHOH c(epoii ero aesTeb-
HOCTH ObLIa MaTeMaTHKa. [lepedeHb JUIIb HEKOTOPBIX 00IacTei
MaTeMaTHKH, TI¢ OH OCTAaBHJI ITyOOKUH Clie]], BKJIIOYaeT TCOPHIO
(GYHKIMI, TEOPHIO MHOXKECTB, TOIIOJIOTHIO, TCOPHIO HHPOPMALIUH,
TEOPHIO AJITOPHTMOB, TEOPHIO BEPOSTHOCTEH — (yHIaMeHTaIbHbIS
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PaboTHI B 3TOH 001aCTH MOIYYHIN BCEMUPHOE IPU3HAHUE. ABTOP
HIKOJIBHBIX Y4€OHHKOB ¥ MHOI'OUUCICHHBIX HAayUYHO-MOIYJISPHBIX
cTaTel, HHUIMATOP U3aHUs (PU3UKO-MaTEMaTUYECKOro XKy pHala
115 roHomectBa «KBant». EMy ke npuHAIIEKNT Uaesl CO3AaHus
3HaMeHHTOro uHTepHara npu MI'Y mnst omapeHHBIX B dusuke u
MaTeMaTHKe HHOTOPOJHUX HIKOJIBHUKOB.

Konvyoe Huxonait Koncmanmunosuu (1872—1940), pycckuit
OHOJIOT, OCHOBOIIOJIOXKHUK SKCIIEPUMEHTaIBHOI Onosiornu B Poccuu
n CCCP, unen-koppecnonaeHT [letepOyprekoit AH (1915), akane-
mMuk BACXHUMIJI (1929). BbINOTHUB HECKOIBKO (QyHIAMEHTATh-
HBIX HCCJICIOBAHUI 110 CPABHUTEIBHOI AHATOMHH [TO3BOHOYHBIX, B
JanpHeiieM paboTal B OCHOBHOM B 00JIACTH dKCIIEPUMEHTAIBHON
LUTOJIOTHH, (PU3UKO-XUMHUECKOW OMOJNIOrMH U TeHeTUKH. [IepBbIM
(1928) pazpaboTas runoTe3y MOJICKYJIIPHOIO CTPOCHMU S U MATPUYHOM
PENpPOLYKIIUHE XPOMOCOM (CHACNIEICTBEHHBIC MOJIEKYJIBI»), IPEABOC-
XUTUBLIYIO [NIaBHEHIIINE TPHHIUITNAIBHBIE TOJIOXKEHUSI COBPEMEHHOI
MOJIEKYJISIPHOH OHONOrUHY 1 reHeTHKH. [10105K 1T Hadamo MOCKOBCKUM
IIKOJIaM 3KCTICPHUMEHTAIBHOI 300JI0T MM, INTOJIOTUH, T€HETHKH.

Koppenc (Correns) Kapn Spux (1864—1933), nemenkuii 6ota-
HUK. OCHOBHAs €ro 3acilyra — BTOPUYHOE OTKPHITHE U ITOATBEPK-
nenne (onHoBpemMeHHO ¢ X. Jle @puzom u 3. Uepmakom) 3aKOHOB
HACIEeICTBEHHOCTH, ycTaHOBIeHHbIX [. Menaenem. Tpy/sl mocBs-
LIEHBI JAJIbHEHIIEMY M3y YCHHUIO SIBICHUH HACJIeICTBEHHOCTH Y pac-
TEHUI: OMpeNIeIeHUIO T0J1a, MEeCTPOIUCTHOCTH U TJIa3MaTH4YeCKON
HACJIeICTBEHHOCTH.

Kroesve (Cuvier) Kopac (1769—1832), PppaHiry3cKuii 300I10r, OAMH
u3 peopMaTOpPOB CPABHUTEIBHOI aHATOMHH, AJICOHTOJIOTHHU, CH-
CTEMAaTHKH )KUBOTHBIX, OJIH U3 MIEPBBIX HCTOPUKOB €CTECTBCHHBIX
Hayk, uieH [lapmxckoit AH (1795) n HenpeMeHHBIH ee cekpeTapb
(1803); unen ®paniry3ckoii akagemud (1818). Oxonuni KaponmHckyio
akazgemuto B Lryrrapre (1788). 3anmuman psij rocyiapcTBEHHBIX
nomkHoctel mpu Hanoneowne 1, a Takske B nepuoasl PecraBpanyy u
Wronbekoii Mmonapxuu. C 1820 . — 6apow, ¢ 1831 . — mp @pannuu.
Co3znai GpakyabsTeT eCTeCTBEeHHbIX HayK B [1apriKCKOM yHUBEpCUTETE,
OpraHu30BaJl psijl YHUBEPCUTETOB M JinlieeB B roponax ®panuuu u
MIPUCOEANHEHHBIX K HEl HTAJIbTHCKUX M TOJUIaHJICKUX TOpOJIax, BBEI
IIpero/iaBaHKe eCTECTBEHHBIX HAYK B cpe/iHeil 1ikoie. OCHOBBIBAsICH
Ha MPUHIHINAX «KOPPEJISIMNA OPraHOBY» U «(PyHKIMOHAIBHON KOp-
persumy, pa3padoTall MeTOA PEKOHCTPYKIIMU HCKOIIaeMbIX (hopM
110 HEMHOTHM COXpaHHUBIIUMCS parMeHTaMm ckeneta. B cBoux uc-

220



[lepcoHarnm

CJIEIOBAHUSIX YCIICUIHO MCIOIb30BaT U Pa3BUBAIl CPAaBHUTEIBHO-
aHATOMMYECKUI METO/I.

Jayuapo Cnananuanu (Lazzaro Spallanzani) (1729-1799),
UTAIbSHCKUAN yYeHBIH, OIMH U3 OCHOBATEICH MUKPOOHUOJIOTHH, a
TaK)ke BYJIKAaHOJIOTHHU ¥ METEOpOJIOrHH. BriepBrie Hamen u omucan
CIIEPMAaTO30M /Il U SHIICKICTKH. BriepBbie MPOBEN HCKYCCTBEHHOE
ocemenenue (y cobak). McciemoBasr n onucas pereHepannio TKaHen
Y HU3IIUX TTO3BOHOYHBIX.

Jlebeoes Bnaoumup Huxonaesuu (1882—1951), pycckuii Ouoor.
C 1908 1. paboTan Ha MOCKOBCKHUX BBICIITHX KEHCKUX Kypcax, peop-
TaHU30BAHHBIX MO3KE BO 2-if MOCKOBCKUI YHUBEPCHUTET, ¢ 1920 1. —
B MHCTHTYTE 3KCTIepUMEHTaIbHOI Onomnorun u ¢ 1949 r.— B UucTH-
tyTe Mopdosiorun xuBoTHbIX AH CCCP. Hayunsie paboTsI mocssi-
IIEHBI BOIIPOCAM CTPOCHUS IPOCTEHIINX OPraHu3MOB. OCOOEHHO 13-
BECTHBI €TI0 TPY/Ibl B 00s1acTH Hay4HOI knHemarorpaduu. CoeiMHUB
KHHOKaMepy ¢ MUKPOCKOIIOM, pa3paboTall MeTO MUKPOKHHOCHEMKH,
a 103Hee U TEXHUKY 3aMe/JICHHOH MUKPOKHHOCHEMKH. B 1912-M,
IIPUMEHUB CBOM METO/I, BIIEpBBIE co3/1aJ1 hriibM 00 nH}py30pun, mo-
JIO’KUB HAaYaJI0 IIPOM3BO/ICTBY OTEYECTBEHHbIX HAY YHO-TIOMYJIIPHBIX
KapTHH 10 €CTECTBO3HAHMIO.

Jesenzyk (Leeuwenhoek) Aumonu ean (1632—1723), ronnan-
CKHUIl HATYPAJIUCT, OCHOBOIIOJIOXHHUK HayYHOH MUKPOCKOIINH, YJIeH
Jlontouckoro KoposneBckoro obmectsa (¢ 1680). 3aHnmascs ropro,ieit
MaHy]akTypoi 1 razanTepeeii. Mcnonb3ys cBoi 1ocyr s nutngo-
BaHMS ONTUYECKHUX CTEKOJ, IOCTUT B 3TOM OOJIBIIIOTO COBEPLICHCTBA.
V3roToBICHHBIC UM JINH3bI, KOTOPBIE OH BCTABJISUI B METAJUIMYECKHE
JIEPIKaTeIIH C TPUKPETUICHHON K HUM UIJION ISl HACA)KUBAHHSI 00bEKTa
HaOmroneHus, nasanu 150-300-kpaTHoe yBenmdenue. [Ipn nomoru
TaKUX «MHUKPOCKOIIOBY JIeBEHTyK BIIepBbIe HAOJIIOAAI U 3apHCOBAI
cnepmaTozonsl (1677), 6axrepun (1683), 5puTPOIHUTEL, @ TAK¥KE IPO-
CTEHIINX, OTAENIBHBIE PACTUTENIbHBIC U )KUBOTHBIC KICTKH, NI U
3apOJIBILIH, MBIIICYHYIO TKAHb U MHOTHE JIPYT'He YaCTH U OpPraHbl
6ostee yem 200 BHIOB paCTEHUH U KUBOTHBIX.

Jesumckuit I'puzopuii Anopeesuy (1878—1942), pycckuii 60-
TaHMK U nuroor, uineH-koppecrnongenT AH CCCP (1932). B 1925—
1941 rr. pykoBouuI 1adopaTopyeii TuToNoruu BeecorosHoro nHeTH-
TyTa pacteHneBoncTsa B Jlenunrpaze. IIpodeccop [lymkunckoro
cenbeKoxo3saicTBeHHOro MHCTHTYTA (1930-1932; 1938—1941) n JII'Y
(1933-1941). OcHOBHBIE paOOTHI 110 U3YUEHUIO CTPOCHUS U PA3BUTHS
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XOHJPHOCOM B PACTUTEJIBHBIX KJIETKaX, MOP(POIOIHU XPOMOCOM U
UX 9BOJIOLIMOHHBIX U3MEHEHUH, 0 KAPHOCUCTEMATHUKE PACTEHUH U
MIPUMEHEHUIO IIUTONIOTNYEecKOro MeToa B cenekuu. Harpaxiaen
opaeHoM Tpynosoro Kpacuoro 3uamenu. PenpeccupoBan; peabuiu-
THPOBaH MMOCMEPTHO.

Jlenexun Hean Heanosuu (1740—1802), pycckuii myTerecTBeH-
HUK W HaTypamucT, akagemMuk llerepOyprckoit AH (1771). B 1760—
1762 rr. yunncs B yansepcurete npu AH; B 1762—1767-m — B Ctpac-
OyprckoM YHHUBEPCHUTETE, IMOJYUYHJ CTEHEHb JOKTOpA MEIUIMHBI.
B 1768-1772-M pyKOBOIWII OJTHOM M3 aKaJleMHYECKUX IKCIEAUIIUH,
kotopas uccnenosana [loBomwkee, Ypan u Ceep EBponetickoii yacTu
Poccum; B 1773-M coBeprumi moe3axy o [pubantuke u benopyccun.
C 1783 . — HempeMeHHbIH cekpeTapb Poccuiickoi akageMun Hayk.
JlenexuHy npuHaIeKaT paboThl 10 OOTAHUKE U 300JI0TUH, PYCCKOH
CJIOBECHOCTH U JIp. BeIcKa3a nmporpeccuBHbIE HJIEH O TOCTOSTHHBIX U3-
MEHEHHU X 3eMHOM MOBEPXHOCTH, O IPHYMHAX 00pa30BaHus nerep, 0o
M3MEHEHUY CBOWCTB PACTEHUM U JKUBOTHBIX I10J] BO3/ICHCTBIEM BHELITHEH
cpensl 1 1p. OCHOBHOM Tpya — onucanue skcrenunnu 1768—1772 rr.
(«/lHEeBHBIE 3aMTMCKH ITy TEMIECTBHS.... IO Pa3HBIM POBHHIHSIM Poccnii-
CKOro rocynapcTBay, T. 1-3, 1771-1780; 1. 4, 1805), conepkut 60IBIIOIT
(baktuueckuii Matepuan mo reorpaduu u 3tHOrpaduu Poccun.

Jenewkun Braoumup Bacunvesuu (1876— ?), pycckuit 00TaHUK,
okoHuymJI Kypc CaHkT-IleTepOyprekoro TeXHOJIOrMYECKOr0 HHCTUTYTa
10 XUMHYECKOMY OT/IeNeH 0. M3ydan hu3Honoruio pacTeHnii ¥ MUKpO-
ouosnoruto. Coctostn nmpenogasarenem Cankr-IletepOyprekoro TexHo-
JIOTMYECKOr0 HHCTUTYTA U TpuBat-ioteHToM Cankt-IlerepOyprekoro
yHuBepcuTeTa; npodeccopom Kazanckoro ynusepcurera. I'naBneii-
mue Tpyasl: «Die Bedeutung der Wasser absordernden Organe fiir die
Pflanzen» (1902); «MccnenoBanune Ha i BbIICTICHUEM BOIHBIX PACTBOPOB
pacrenmsimmu» (1904; marucrepckas auccepranus); «MccimenoBanus
HaJl OCMOTHYECKUMHU CBOHCTBAMH M TYPrOpPOM PAaCTHTEIBHBIX KIETOK»
(1907; moxTopckas nuccepranusi); «K Bormpocy o MexaHH3Me BapHaIi-
OHHBIX JABIKeHHI» («M3BecTrst Akanemun Hayk» 1908); «Zur Kenntniss
d. Plasmomembrany (Berichte bot. Ges., 1910); «O »1BOM 1 MEPTBOM)
(1910); «Zur Kenntniss d. Todesursache» (1912); «Zur Kenntniss der
Einwirkung supramaximalen Temperaturen» (1912); «Kypc ¢puzuonorun
pactenuii» (1912-1914).

Jlunneii (Linné, Linnaeus) Kapn (1707—1778), mBenckuii ecre-

cTBOHMCHBITaTeNb, WieH [laprkckoit AH (1762). B 1732 1. coBepmmnn
myTemnecTsre no Jlarmmananu, pe3yiIbTaToM KOTOPOTO SIBHIICS TPYZ
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«Dropa Jlammangumy (1732, nonnoe u3a. 1737). B 1735 1. nepeexan B
r. Xaprekamn (Ionnanans), rae 3aBeioBai 00 TAHUYECKUM CaJIoM; 3a-
LU T IOKTOPCKY!0 iuccepTanuio « Hopast runoresa nepemMerkarommxcs
JIMXOPaIoK». B TOM ke roy ormy0a1KoBal CBOH IIIaBHBIN TPy — KHUTY
«Cuctema npupoasl» («Systema naturae; BEIIIUIA TIPH €70 KU3HH B
12 m3panusax). C 1738 r. sanumMaics B CTOKrosibMe BpaueOHOH MpakTH-
Koii; B 1739 r. BO3r1aBHII MOPCKOIT FOCTIUTAIb, IOOMIICS IIpaBa BCKPbI-
BaTb TPYIIbI C LEIbIO ONPEAEICHUS IPUUUHBI CMEPTU. YUaCTBOBAJ
B co3nanuy mBeackoid AH u cran ee nepseiM mpesunerToM (1739).
C 1741 . pyxoBomuTeNnb Kadeapsl B YIICAILCKOM YHUBEPCHTETE, B KO-
TOPOM IPEToJIaBal MEMIIMHY U €CTECTBO3HAHKE, CIIOCOOCTBOBAJI 1IN~
POKOMY BBE/ICHHIO €CTECTBEHHBIX HAYK B CHCTEMY YHUBEPCUTETCKOTO
obpazoBanus. [Tomyuna MEPOBY10 M3BECTHOCTH Oi1arofapsi Co31aHHON
UM CHCTEME PACTHTEIILHOTO ¥ )KUBOTHOTO Mupa. OjiHa U3 ero rIaBHbIX
3aCIIyT COCTOUT B TOM, 4TO B «CHCTeMe IPUPOABI» OH NPUMEHUI U
BBEJ B yHOTpeOICHUE TaK HAa3bIBAEMYIO OMHAPHYIO HOMEHKIATYPY,
COTJIACHO KOTOPOI KaXIbli BUJ 0003HAUaeTCs IBYMsI TaTHHCKHIMU
Ha3BaHUSIMH — POLOBBIM M BUJOBBIM. BHOIHOTEKH, PYKOIIUCH U KOJI-
nexuny JInHHes: ObUTH IPOAAHBI €T0 BIOBOI aHINIMHCKOMY OOTaHUKY
Cmury, kotopsiii B 1788 1. ocHoBax B JIonnoHe «JInnHeeBckoe o0me-
CTBOY», CYIIECTBYIOIEE M HbIHE KaK OINH U3 KPYMHEHIINX HayYHbBIX
LIEHTPOB.

Jobawes Muxaun E¢pumosuy (1907-1971), pycckuii reneTuk. Mc-
CIIe/10BaII TPOOJIEMbI SKCIIEPHUMEHTAIBHOT0 My Tarenesa. OtHuM 13 rep-
BBIX N10Ka3aJ1 AU GepeHInaIbHY 10 4y BCTBUTEIBHOCTb PA3HBIX CTaJUI
raMeToreHesa K HCTBIIO MyTareHoB. ABTOp yueOHUKOB «[ eHeTHKa»
(1-e m31. 1963) u «I'eneTnka ¢ ocHoBamu cenekuum» (1979, ¢ coasr.).

Jyc (Tycuc) Anuc Anosuy (1897-1979), BUnHBIN OHOJIOT, TEHETHK,
SHTOMOJIOT, BBIMYCKHUK [TeTporpaackoro yHMBEpCUTeTa, COTPYIHUK
Bropo no esrennke (B 1930 . 61110 peoprannzosano B Jlaboparopuro
renetnkn AH CCCP, aB 1933 r. — B UncTtutyT renernkn AH CCCP).
B 1930 r. opranmzoBai 1a00paTopHio CPaBHATEIHHON TeHETHKH K-
BOTHBIX, Kak rpymiry B coctaBe Jlaboparopuu renetuku AH CCCP.
[podeccop Jlenunrpanckoro yausepcuteta, ¢ 1949 r. mocie pasrpoma
TeHETHKH IpernoaaBal Ha OuosiorudeckoM pakynbrere JIaTBUiicKoro
rOC. YHUBEPCHUTETA, YWICH-KOPPECTIOHICHT AKaieMUH HayK JIaTBuiickoi
CCP (1958).

JIyunuxk Hukonait Buxkmopoeuu (1922—1993), pannoduo-

JI0T, TeHeTHK, ouodusuk. Corpynuuk n yuenuk H.B. Tumodeena-
PecoBckoro, JOKTOp OHOJIOTMYECKUX HAyK.
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JIveos (Lwoff) Anope Muwens (1902—1994), bpanuy3ckuii Mu-
KpOOHOJIOT, ChIH UMMUTPAaHTOB U3 Poccnu. OKOHYMIT METUITMHCKUI
¢axynbret [Tapmxckoro yHuBepcurera; paboran B [TacrepoBckom
unctutyte B [Tapmxke (1921-1958), ¢ 1959 r. mpodeccop ITaprxkcko-
ro yausepcurera, ¢ 1969 r. nupextop HannonaabHOro MHCTUTYTa
HccrenoBaHui paka. [ Ipe3snieHT Mex 1y HapoIHOM accoLa iy MUKPO-
ononormueckux oomects (1962—-1970). OcHOBHBIE HCCIETOBAHUS TIO
POCTOBBIM (hpakTOpaM MUKPOOOB, (PH3HOIOTHH BUPYCOB, HHIYKIIUH U
penipeccun dhepmenToB. [loka3zan (coBmectHo ¢ A. ['yTMman) Hacien-
CTBEHHYIO IPUPOJY JIN30TC€HUH, CBS3aB €€ C CYIECTBOBAHHEM B JIH-
30TreHHbIX OakTepusx HenH(eKnnoHHoi GopMbl Bupyca (podara);
OTKPBLI CMIOCOOHOCTH YIBTPa(UOIETOBBIX JTyUeil HHYIUPOBATH pa3-
ButHe mpodara (1950, coBmecTHO ¢ ipyrumn). e psia 3apy0eskHbIX
AH, unocrpaunsiit wien AMH CCCP (1967). Jlaypeat HobGeneBckoii
MIPEMUH 32 UCCIIEJIOBAaHMS 110 PEryJIsLUK CHHTe3a Oenka y OakTepuit
(1965; coBmectro ¢ @. Kakooom u XK. Mono).

JIanynoe Anexceii Anopeeeuu (1911-1973), pycckuit MmaTema-
TuK, wieH-koppecrnonaeHT AH CCCP (¢ 1964), onnn 3 ocHOBOIO-
TIO’)KHUKOB kKnoepHeTnku. Oxonuni MockoBckuit yausepeuteT (1933).
B 1934-1962 rr. padoran B Marematrueckom nHctutyte AH CCCP,
B 1953-1962 r1. — omHOBpeMeHHO B MOCKOBCKOM YHUBEPCHUTETE, B
1962-1973 rr.— B MHCcTHTYTE TeOpeTHYecKol KubepHeTHKY 1 MHCTH-
tyTe MareMatuku CO AH CCCP. OcHOBHbIE HanpaBiieHUs UCCIIEI0BA-
HUIl — MaTemMaTH4ecKas JOrHKa, MaTeMaTHUecKas cTaTucTuka, OBM,
IPUOJIMIKEHHBIC U YUCIICHHBIC METO/IBI, TPOrPAaMMHUPOBaHKE, KHOEp-
HeTuka. P paboT OTHOCHTCS K IGCKPUIITUBHON TEOPUU MHOXKECTB,
Teopur QyHKUHUIT, MATeMaTH4YECKON JIMHTBUCTHKE, MATEMaTHYECKOH
Ouonoruu. BaxkHble pe3yNbTaThl MONTYYUII B JCCKPUIITUBHON TECOPUU
MHOkecTB. [Tokasan, uro R-omepamus MoxeT ObITH 00001IIeHa Ha ITpo-
U3BOJILHBIC TEOPETUKO-MHOKECTBEHHBIC ONIEPAIIHH TPUMEHUTEIIBHO K
IIPOM3BOJIHOMY HPOCTPAHCTBY MHJIEKCOB CO CUCTHOM INTyOMHOM 1ierieit
(1963); onpe et TpaHCPUHUTHBIE WHISKCHI ATUX ONeparuii. Pazsur
o0m1yto Teoputo oneparuid. Pazpaborai oqHy U3 alropuTMHYECKUX
CHCTEM, OPHEHTUPOBAHHYIO Ha IIPAKTHYECKHE TpuMeHeHus. Crienan
(byHIaMeHTaJIbHbIN BKJIaJI B TOCTpOoeHue anredpsl nporpamm. Cdop-
MYJIMPOBAJl METOJ ONUCAHUS IIPOrPaMM C IOMOIIBIO ONEePaTOPHON
CXEMBI, KOTOPBI ObLI IOJIOKEH B OCHOBY Pa3BUTHS UJIEH COBETCKOM
LIKOJIBI IPOT PAMMHPOBAHUSL.

Maiip (Mayr) Spucm (1904-2005), amepuKaHCKHH 300510T-

CHCTEMAaTHUK W JBOJIOIUOHUCT, wieH Hamwonansuoiw AH CIIA
(1954). C 1926 r., no oxonvanuu I'peiicBanbackoro yHuBepcuTeTa,
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ACCHCTEHT 300JI0THYeCKOro My3est bepimHckoro yHuBepcurera (HbIHe
yHuBepcuteT ['ymbonbara). B 1928—1929 rr. mpoen opHUTONIOTHYE-
ckue nccnenosanns va Hopoii I'sunee. C 1931 r. 8 CILUA: coTpyasuk
eCTeCTBeHHO-ucToprueckoro mysest B Hero-Mopke (1931-1953); mpo-
(eccop apapackoro yausepeuteTa (¢ 1953), Tam sxe TUpeKTop My3est
cpaBHUTENBHOM 300510rUH (1961-1970). OcHOBHBIE TPYABI IO OPHUTOIIO-
T'HH, 300r¢0rpaduit, TCOPUH CUCTEMATHKH, METOIAM CUCTEMATHYCCKUX
WCCIIEIOBAaHNH 1 TTIaBHBIM 00pa3oM Io podiieMaM CTPYKTypHI BUJIa,
BHJI000pa30BaHHIO U APYTHM IPoOIeMaM 3BOITEOLMH. CTOPOHHUK ITPHH-
1MI1a AJUTONATPUYECKOT0 BUI000pa3oBaHus. ABTOp pabOT O HCTOPUU
u ¢unocodun Gronorun. Unen psia mHOCTpaHHBIX AH, moueTHbIH
JIOKTOP MHOTHX YHUBEPCHTETOB.

Maxk-Knanz (McClung) Knapenc (1870—1946), amepuxanckuit
30050r 1 uTorenetuk. Oxonunn Kanzacckuii yausepeuter (1892). B
1901-1912 rr. paboTan Tam xe (¢ 1906 r. — mpodeccop), B 1912-1940
rr.— npodeccop [lencunsBanckoro ynusepeutera (¢ 1940 r.— moger-
HbIH podeccop). OCHOBHOE HAIIPABIICHNE HAYyYHBIX PaOOT — U3yUeHHE
XPOMOCOMHBIX MEXaHU3MOB OTIPE/ICIICHHS T10J1a Y )KUBOTHBIX. M3yuas
0c00CeHHOCTH (POPMHUPOBAHHUS TAMET Y HACEKOMBIX, MEPBBIM yKa3all
(1902) Ha BO3BMOKHOCTH y4acTHsI X-XpOMOCOM B OTIPEIEICHHH TI0TIa,
BBICKA3aJI B CBSI3U C 3TUM HJIEI0 O CHHTAMHOM MEXaHU3ME ONpE/IeTIeHUS
nona. Kpynueimuii cnenuaaucT no MUKPOCKOIMUYECKOH TEXHUKE
MEeTO/laM OKpacKu OUOJIOrHYeCKUX ImpenapartoB. PenakTop MexyHa-
POJTHBIX JKyPHAJIOB MO 300JI0T MU, LIUTOJIOMU U MOP(OJIOTHH.

Max-Knunmox bapéapa (McClintock Barbara) (1902—1992),
aMepHKaHCKHI TeHeTHK, ynocToeHHast B 1983 r. HobeneBckoii mpemun
110 (PM3HONOTUY ¥ MEAULIUHE 32 OTKpBITUE B 1940-X rogax MOOMIBHEIX
TEHETHUYECKHX 3J1eMEHTOB. B TeueHue psija et Bela npenojaBarTelb-
ckyto padoty B Kopremnckom (1927-1931; 1934-1936) u Muccypuiickom
(1936-1941) ynusepcuterax, B 1941 1. mepenwia B 1abopaTopuio rene-
tukn nHCTHTYyTa Kaprern B Kona-Cnpunr-Xap6ope (. Hero-HMopk).
CaMbIM KPYITHBIM €€ JOCTHKEHHUEM CTaJI0 OTKPBITHE MOOMIIBHBIX I'e-
HETHYECKUX HJIEMEHTOB (IPBITAIOLINX)» TCHOB).

Mapkoe Anopeit Anopeesuu (1856—1922), Bblnaroniuics
pyCCKU MaTeMaTHK, BHECIIHK OOJBIION BKJAJ B TEOPHIO Be-
posiTHOCTed U Marematudyeckuit aHanus. C 1886 . — agbIOHKT
(GU3MKO-MaTEMaTHYECKOI'0 OTICJCHUs (4UCcTas MaTeMaTHKa),
¢ 1890 . — sKCTpaopaUHAPHBIH akaeMuK, ¢ 1896 r. — opauHAPHEIHA
akagemMuk Mmneparopckoit CankT-IleTepOyprekoil AkaneMun HayK.
Ero nmenem Ha3BaHbl nenu MapkoBa 1 HepaBeHCTBO MapkoBa.
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Menoens I'pezop Hozann (Mendel Gregor Johann) (1822-1884),
aBCTpUIICKUI OHOJIOT, 0CHOBOIONIOKHUK I'eHeTHKHU. Ponuics 22 utrons
1822 1. B Xetinuennopde (ABctpo-Benrpus, Hoine ['nnunie, Yexs).
VYumies B mkonax XeiHnenopda u JInmauka, 3aTeM B OKpyKHOH
rumHas3uu B Tpormay. B 1843 1. okoHunn Gpuiocodckue Kiiacchl mpu
yHHuBepcuTeTe B OIbMIOLE  IOCTPUTCSl B MOHAXU ABI'YCTHHCKOT'O
MoHacThIpsi cB. @ombl B bpronne (ABcTpusi, HeiHe BpHO, Yexws).
Ci1yHJ1 HOMOLTHUKOM [AacTOpa, MPenoiaBall eCTECTBEHHYIO HCTO-
puto u pusuky B mkone. B 1851-1853 rr. ObuT BONBHOCTyIIIATEIEM
B Benckom yHuBepcutete, rae usydan Gpusnky, XMMHUIO, MaTeMa-
THKY, 300JI0THI0, 00TaHUKY M majeoHTosoruo. [1o Bo3BpaieHnn
B BproHH paboTaj MOMOLIIHUKOM YUYUTENs B CPEJHEH IIKOJIE 10
1868 r., korna ctan HacTosTeIeM MOHACTHIpA. B 1856 1. Menens Ha-
YaJ1 CBOU IKCIIEPUMEHTHI 110 CKPEIIMBAHHIO Pa3HBIX COPTOB TOPOXa,
Pa3ITMYAIOMINXCS 110 eAUHUIHBIM, CTPOTO ONTPEACICHHBIM IPHU3HAKaM
(Harrpumep, 1o popme 1 okpacke ceMsiH). TOuHbII KOTHUECTBEHHbIH
y4eT BCeX THITOB THOPHJIOB U CTaTUCTHYECKast 00paboTKa pe3ysibTaToB
OIIBITOB, KOTOPBIE OH ITPOBOAMI B TedeHue 10 JIeT, 03BONIMIN eMy
copMyJIUPOBATH OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH —
pacuierieHre 1 KOMOMHUPOBAHUE HACIIEICTBEHHBIX «(HaKTOPOBY.
MeHienb okasai, 4To 3Tu (hPaKTOPbI pa3/eseHbl U IPU CKPeLBa-
HUU HE CIUBAIOTCS U HE UCUe3al0T. XOTs IPU CKPEIUBAHUU JIBYX
OpPraHU3MOB C KOHTPACTUPYIOIINMHU ITPU3HAKAMHU (HaIIpUMep, ceMeHa
JKEIIThIe WK 3eJICHbIC) B OJiKaiiiieM MOKOJICHHU THOPUIOB MPO-
SIBIISIETCS IUIIB OJWH 13 HUX (MeHens Ha3Bal ero « JOMUHUPYIO-
IIAM), «MCUE3HYBIIHID) («PEIIeCCHBHBII») MPU3HAK BHOBb BO3HUKAET
B CJIEIYIOIINX TTOKOJICHUSX (CETOHS HACIeICTBEHHBIE «(aKTOPbD»
MeH e Ha3bIBatOTCS TEHAMN).

Menszoup Muxaun Anexcanoposuu (1855—1935), pycckwuii 300-
Jiot, uieH-koppecrnonaent Umnepatopcekoit Cankt-IleTepOyprekoit
AH (1896), akanemuk AH CCCP (1929) u nouetnsiit unen (1926).
Pextop Mockosckoro yausepcuteta (1917-1919). OcHoBHBIE TPY /b
T10 OPHUTOJIOTHH, 300reorpaduu ¥ CpaBHUTENILHOI aHATOMUH. Tpy/Ibl
«Iruust Poccumy (1. 1-2, 1893-1895) u «OXOTHUYBH U IIPOMBICIIO-
Bble nTuilbl EBporeiickoit Poccuu u KaBkasza» (1. 1-2, ¢ atinacom,
1900—1902) — nepBble HOIHBIE CBOJIKH I10 CUCTEMATHKE U OHOJIOT U
nrui Poccrn. Marucrepekast iuccepranus «OpHHTOIOrHYECKasi reo-
rpadus EBponetickoit Poccumy (1882) — kiraccnueckoe HCCe10BaHHe
T10 TeopeTHyeckoii 3ooreorpaduu. Pazpadorain nenenue [laneapkruku
Ha 6 300reorpaduuecKux 30H (TyH/pa, Taiira, OCTPOBHbIE JIECa, CTEIH,
oOepekbsl M OCTPOBa, MycTHIHN). Ee B 1882-M BrICTYTIHII CO cTaThei
0 3a1a9axX U COCTOSHUU DBOIONHMOHHOTO yueHus; B 1925-1929 rr.
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penaxtop [lomuoro cobpanusi counnenuit Y. [apsuna (1. 1-4);
B 1927 . ony6nukoBan kuury «3a Jlapsunay. [Ipesnaent Mockos-
ckoro odectsa ucnbitarenei npupoast (1915-1935). OcuoBarens
MOCKOBCKOI IITKOJIBI OPHUTOJIOTOB, 300re0rpadoB 1 aHATOMOB.

Muxaznuc Ilumep (Michaelis Peter) (197?—?), Hemenikuii reHe-
TuK. MccnenoBanus B 001aCTH UTOMIA3MATHUECKON HACIICICTBEH-
HOCTH y pacteHHi. OCHOBHBIC Pa0OThI BHITIOJHEHBI B IHCTHTYTE
HcclenoBaHnii pa3Benenus pactenuit Maxkca [Tmanka (Max Planck
Institute for Plant Breeding Research) 8 Kenpne B nepuon ¢ 1940-x
o Havaso 1970-x rr.

Mionnep (Miiller) @puy (1821-1897), nemenkuii 30050r. OKoH-
uyni bepaunckuii (1844) u I'peiideBanbackuii (1849) yHuBepcuTeTHI.
B 1852 nepeexan B Bpasuinuto, rae ¢ 1856 coctosin mpodeccopom
psiia yueOHbIX 3aBe/ieHnH, pabortan B HanmonansHoM My3ee B Pro-
ne-XKaneiipo (1876—1891). OcHoBHBIC paOOTHI 110 YMOPHOIOTUH U
9KOJIOTUU OECHO3BOHOYHBIX, B YACTHOCTH 110 MUMUKpPHUH. Pa3Bui
MHOTHE TIOJNIOKeHUS HapBUHU3Ma. B padore «3a Hapsuna» (1864)
000CHOBAJI CYIIECTBOBAHME SIBJICHUS PEKAMUTYJISIIMH U MOKa3all,
YTO OHTOT€HE3 U3MEHSETCA B IIPOIIECCE 3BOJOIMY ITyTeM Mpeod-
pa30BaHMA PA3IHMYHBIX ATANIOB Pa3BUTUS 0COOU (3Ta UAEs IOy YHIIA
paseutue B yuenuu A.H. CeBepuosa o ¢pundmopuorenese). Hapsiny
¢ D. T'exkesieM — aBTOp OMOT€HETHYECKOr0 3aKOHA.

Mrwonumuyunz Apne (Muntzing Arne) (1903— ?), iBeACKUi reHe-
THK, uieH Koponesckoii mBenckoit AH. [{upextop MHcTUTYyTa TeHe-
tuku YHusepcuterar. Jlyna (LBewust). [Ipesunent MenaeneBckoro
obmecta JlyHia. ABTOp Kiaccuyeckoro yueOHuka «I eHeTnueckue
HCCIICIOBAHU Y.

Hagawun Cepeeit I'agpunosuu (1857-1930), pycckuii 60TaHUK
u nurouor, akagemMuk PAH (1918), unen-xoppecnonaent (1901) u
akanemuk AH YCCP (1924). dynaameHTanbHOE 3HAYCHUE UMEIIO
OTKPBITHE UM Y HOKPBITOCEMEHHBIX PACTEHHH ABOMHOIO OIMJION0-
TBOPEHUS1, 00BSICHUBILIETO TPUPOY UX TPUILIOHJTHOTO SHIOCIIEpMA,
a TaK)ke MPUPOAY KCeHUIL. 3aJI0)K 1T OCHOBBI Y4€HH s 0 MOP(OTIOTHH
XPOMOCOM M €€ TAKCOHOMUYeCcKOM 3HaueHuH. Co3all pycCKyIo IH-
TO3MOPHOIOTUYECKYO IIKOITY.

Haiim (Knight) Tomac uopro (1759—1838), anrnuiickuii 6ota-

HUK, PACTEHHEBO/I. BBEI MOHSTHE «3JIeMEHTAPHBIX HACIIEICTBEHHBIX
MIPU3HAKOBY, CO3/IaJl PsIJI COPTOB TLIOAOBBIX JICPEBHEB M OBOIIHBIX
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KYJIBTYP, U3BECTEH OIBITAMHU O TPOITHOCTH pacTeHuil. [loueTHbIi
qyiien MOMUII (1819).

Hunvcon-2ne I'epman (1873—1947), mBenckuii reHeTUK. OKOHYMIT
Jlynnckuit yuusepcutert (1894). B 1900—-1915 rr. pabotau B llIBenckoit
acCcoLMalluK CeMEHOBOACTBA, B 1915-1925 rr. — B lHCTUTYTE TeHeTHKI
u cenexkuun B Jlyanae, B 1925-1939 rr. — B MHCTHTYTE Ceneknny pacTe-
uuii B Casnede. OCHOBHOE HaIrpaBlieHNE HAYYHBIX paboT — U3yUeHHe
TEHETHUKH KOJINYECTBEHHBIX IPU3HAKOB Y CEJILCKOXO03CTBEHHBIX pac-
tenuit. [IpoBen pyHIaMeHTaIbHbIE HCCIIEAOBAHNS MOTUILIONIUH 1 9KC-
MIEPUMEHTAJIBHOTO My TareHe3a, FTeHEeTHKH JIECHBIX M IUI0/IOBBIX PACTEHHUIH,
TPUILION N Y 10710Hb. YcTanoswi (1910) monumepHoe HacIeIOBaHUE Y
OOJIBIIMHCTBA CEIbCKOX03HCTBEHHBIX KYJIBTYP. OJHUM U3 IEPBBIX HC-
TI0JIB30BAJ [EHETHYECKHE METO/IbI B CEJICKIIMH O3MMOH ITIIICHUIIBI, TYMEHH,
oBca. noctpannsiii unen-koppecnonienr AH CCCP (1932).

Hooen (Naudin) Lllapns (1815—1899), dpanumy3sckuii 60TaHUK,
0OHapY>KUBIIMH OCHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTU U
IIPEIBOCXUTHBIIHNH HIEH HCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPa;
wieH [Tapmxckoit AH (1863).

Ilennem (Ilannem) Pedscunano (Punnett R. C.) (1875-1967),
AHTJIMACKUN TeHETHK.

IIpommos Anexcanop Hukonaeeuu (1898—1948), pycckuii reHe-
TuK, opHuronor. [lonynspusarop nayku. B 1921-1925 rr. — corpyanux
AHUKOBCKOH (3BEHUTOPOJICKOI) reHeTHUecKoi ctanuuu HapogHoro
koMHuccapuara semnenenus, B 1928—1935 rr. — corpyanux Mucruryra
HKCIIEPUMEHTANBHOM Onosoruy, ¢ 1929 r. nouent Broporo Mockos-
CKOTO MEJUIMHCKOrO MHCTUTYTA, ¢ 1940 1. corpynnuk MucTuTyTa
9BOJTIOIIOHHOH (DF3MOIOTHH Y ITATOJIOT MY BHICIIIEH HEPBHOM JIeATEeIb-
Hoct AH CCCP (b1He THCTHTY T SBOJTIOIIMOHHOMN (DH3HOJIOTHH 1 OHO-
xumun PAH). OcHoBable padoTs!: «[Ituier B mpuposne. PykoBoacTso
IUTSL OTIPEeIIeHUs] U M3yUSHHS IITUI] B TIOJIEBBIX ycIoBusx» (1937),
«Ce3onHble Murpamyu ntuip (1941).

Ilypkunve (Purkyné) fn eanzenucma (1787-1869), uemcknit
OuoJtor 1 001IeCTBEHHBIN estiTenb. OCHOBA IEepBbIi B Mupe Pusno-
norudeckuii nHCTUTYT B bpecnasne (1839) n anaOru4HbIN HHCTUTYT
B [Ipare (1851). Oxasai GomnblIOE BIHMSHUE; HA PA3BUTHE (PU3HOIOTHH,
LUTOJIOT MU, AaHATOMHH, SMOpHONOruu. OTKPBUI SAPO SHILIEBOIT KIIeT-
ku (1825), BBen monsiTHe «mpoToruiazMay (1839); ycoBepuieHcTBOBAT
MHUKPOCKOITHYECKYIO TEXHUKY.
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Paiim Cusann I'pun (Wright Sewall Green) (1889-1988), ame-
PHMKaHCKWH FeHETHK, OCHOBHBIE pabOTHI B 00IaCTH MOMYJISIIIMOHHON
TCHETUKH U TEOPUH IBOJIOLIUH.

Penwt bepnuzapo (Rensch Bernhard) (1900—1990), nemenxuit
9BOJIFOI[MOHUCT, OPHUTOJIOT M ATOJIOT, aBTOp paboT B 00nacTu 61o-
reorpaduu u Bunoodpazosanus. OcHoBHBIC Tpyasl: «Das Prinzip
Geographischer Rassenkreise und das Problem der Artbildung» (1929),
«Evolution Above the Species Level» (1947). AktuHo padoran B
obJsiacTu co31aHKs U MOMYJISIPU3aLUU CHHTETHYECKON TEOPUH IBO-
JIIOIIMN.

Pomawos Imumpuii /Imumpuesuy (1899—-1963), pycckuit
reietuk. OxoHunn MockoBekuii yHusepcurer (1921). B 1921-
1942 rr. paboTan B MHCTHTYTE SKCHEPUMEHTAIBHONH OHOJIOTUU
(c 1938 r. IHCTUTYT LUTONOIMH, TUCTOJOTUH U 3MOpuosorun) AH
CCCP, B 1942-1946 rr. — Bo Beecoro3HoM Hay4HO-HCCIIEA0BATENbC-
KOM HHCTHUTYTE IIPYAOBOr0 PbIOHOT0 X03s1iicTBa, B 1946—1948 1. —
B MHcTuTyTe nurosnoruu, ructosnoruu u smopuonorun AH CCCP,
B 1953—1955 rr. — B UnactuTyTe neca AH CCCP, B 1955-1963 rr. —
B MuctutyTe Onopmsznkun AH CCCP. OcHOBHOE HampaBlieHHE Ha-
YUYHBIX HCCIIEZIOBAHN I — MOIYJIALIMOHHAs reHeTuka. [IpoBogu re-
HETHYECKUH aHaJIN3 TIPUPOAHBIX MOMYJIAUH Apo3oduibl. U3ydan
HCCIIEZI0OBAHUE U POJTb JIEMEHTA CITyYaHHOCTH B U3MEHEHUH IeHEeTHYe-
cKoli cTpyKTypbl nonysiuuu. [Ipunuman yuacrue (1932, coemMecTHO
¢ H. JlyOunuHbIM) B pa3paboTKe TEOPUH ICHETHKO-aBTOMaTHYECKHX
IIPOLECCOB B MOMyNAiH. OCHOBONONIOXKHUK HOBOTO HAIIPaBICHUS
UCCIICOBAHUH 10 €CTECTBCHHOMY U SKCIIEPUMEHTAIbHOMY IHHOTe-
He3y y peI0. Mccnenosas BIUSHUE pagHallii Ha PEIO.

Pomne Pooepm Bunveenvm I'epman (Rompe Robert Wilhelm
Hermann) (1905-1993), nemenxnii pusuk, wien AH I'ZIP (1953). Oxon-
g Texauuecknii yauepcuteT B bepmune. B 19301945 rr. pabo-
tan B pupme «Ocpam». B 1946 1. cran nmpodeccopom yHUBEpCUTETA
uM. A. T'ym6Gonbara (bepnun) u tupexktopom Broporo duzndeckoro
HMHCTHUTYTa 3TOr0 YHUBEpcuTeTa, B 1950 r.— nupexropom MHCTUTY T
uctouHukoB AH ['JIP, B 1958 r. — ®u3UKO-TEXHUUECKOr0 UHCTUTYTA.
C 1969 .— nupekTop LIeHTpasbHOro MHCTUTYTA SJIEKTPOHHOH (PU3UKHI
AH I'/IP. OcHOBHBIE pabOTBI OTHOCSATCS K JJIEKTPHUECKUM pa3psiiaM B
rasax, QU3MKe MIa3Mbl M pu3KKe TBepaoro Tena. Mcenenopai puznye-
CKHE IPUHIIUIIBI ACHCTBUS HCTOUHUKOB CBETA, TEPMHUYCCKYIO I1J1a3MY,
HCTOYHUKH CBETA C BBICOKMM JIABJICHUEM M UMITYJIbCHBIC HCTOUHHKH,
JIFOMUAHECLICHITUIO U ITPpeo0pa3oBaHie CBETOBOW SHEPIHHU B TBEPIBIX
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Tenax, QU3UKY HMEKTPUISCKON TYTH U dNIEKTPHISCKUI TPOoOOii, 11a3-
MOIOAOOHBIE BJICHHS B [IOJIYTIPOBOHHUKAX. JIaypeaT HallHOHAJIbHON
npemuu (1951). Onun 3 ocHoBarenel )y pHana «Hayka u mporpecc»
u pusuueckoro odrrectsa I'JIP, ObL1 ero mpezcenarenem.

Caowcps Oztocmen (1763—1851), dpaniry3ckuii 00TaHHK, pacTe-
HueBo. [IIupoko MCHob3ys THOPUAN3AIIIO, Oy YN MHOKECTBO
COpTOB (PYKTOBEIX JiepeBbeB. EnnHCTBEHHAs ero myOnKanusi, mo-
CBsIIIIEHHAs ITpoOJieMaM reHeTHKH, — «CoobpakeHus 00 00pa3oBaHUH
rudpuIoB, BapuaHT U pazHoBHaHOCTEI» (1825). [lokasam, ato npu-
3HAKH, IPUCYIIUE POTUTEISIM, TIPU THOPUIU3ALIMU HE CMEIIHBAIOTCS,
a COYeTaroTCsl, OCTABASICh HECTUMBIMH.

Camnep @prncuc (Sumner Francis Bertody) (1874—1945), ame-
PHKaHCKHUI 300JI0T, CTENEHb JOoKTOpa Guiocopun noryqus B Ko-
nymbuiickom yausepcutete (1901), rae paborasn noja pyKoBOICTBOM
3. Yuncona. JlupekTop OHOI0rHuecKoil 1ab0paTopiur aMEepHKaHCKOTO
bropo pei6onoscrsa B Byas Xoyin (1903-1911). IIpoBoaui mupoko-
MaciTadHble 300reorpaduueckue uccienopanus (1913—1930), onHum
13 OCHOBHBIX 00BEKTOB KOTOPBIX OBIITM MBIIIEBUAHBIE I'PBI3YHBI PO
Peromyscus. Unen HanmonaneHoit akagemun Hayk CIIA, Amepu-
KaHCKoro ¢rocockoro odmecTsa, u Outanenbuiickoil akaaeMun
HayK.

Cemenoe Hukonaii Huxonaesuu (1896—1986), pycckuii XUMHUKO-
¢uzuk. B 1913 r. okonunn Camapckoe peabHOe yUHITHILE, TOCTY T
Ha pusndeckuii pakyneret [lerepOyprekoro ynusepeutera. C 1914-ro
HayaJ 3aHUMaThCsl Hay yHOHU paboToii noa pykosonctoM A.D. Modde.
B 1917 1. okonumn yansepentet, B 19181920 rr. paboTan accucTeHTOM
B TomckoM yHHBepcHuTETE U TOMCKOM TEXHOJIOTHYECKOM HHCTUTYTE, B
1920 r. o npurnamenuro 'ocy1apcTBEHHOTO (PU3HKO-TEXHHIECKOTO
U PEHTreHOJIOIMYecKoro MHCTUTyTa mnepeexan B Ilerporpan.
B 1920-1931 rr. — 3aBenytomuii 1aboparopueit, B 1921-1928 rr. —
3aMECTUTEIb AUPEeKTOpa JICHHHIpaaCKoro GU3UKO-TEXHUYECKOTrO
uHctuTyTa. B 1931 1. Bo3rnaBui UHCTUTYT XUMHUYeckol pu3nkw,
OpraHU30BaHHbII Ha 06a3e ero JadopaTopuu, U OCTABAJICS €ro JIH-
PEKTOPOM /10 KOHILIA )KU3HH. HYJIeH MHOTMX HHOCTPAaHHbIX aKaJAeMHN
1 00LIECTB, MOYETHBINH JOKTOP psiJa 3apyOeKHBIX YHHBEPCUTETOB.
ChopmynnpoBa TEOPUIO TaK Ha3bIBAEMBIX LEMHBIX XUMHUYECKUX
peaKIyii, a B MOCIEAYIONUINE TOIbI — OOIIYI0 TEOPUIO PA3BETBICH-
HBIX, BBIPOJK/ICHHO-PA3BETBJICHHBIX M HEPA3BETBICHHBIX LEMHBIX
peakuuil. B ee ocHOBE 51€:kaJ10 IPEACTABICHUE O TOM, UTO aKTUBHAS
JacThIa (aToM, pagukai, Bo30yKICHHAS MOJIEKYJa) peaKI[MOHHOMI
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CMECH MOXKET BCTYIAaTh B PEAKIIHIO, IPOLYKTaMU KOTOPOH SBIISIOTCS
yKe JIBE aKTUBHBIC YACTHIIBL, U TAK JaJIee I10 LIETIOUKe. 32 3TH PaOOThI
Ob11 ynoctoeH B 1956 r. HoOeneBckoit mpeMuu o XuMuu (COBMECTHO
¢ aHruickuM xuMukoM C. XHHILIETbBYIOM).

Cmupnoé Bnaoumup Cmenanosuu (1921), pycckuii 6uosor.
B 1948 1. oxoxunn [lepMckuii TocyHUBEPCHUTET, 3aT€M aCIUPAHTY-
py UnctuTyTa 6nonoruu (1951-1954) mo cnennasbHOCTH «300JI0THS
M03BOHOUYHBIX». TeMa TOKTOpCKO# nuccepranuu: «MaTeMaTHKO-
CTaTUCTHYECKAasl OLIEHKA METO/IOB yYeTa YUCIEHHOCTH MJICKOITUTA-
romx» (1965). B UHCTUTYTE SKOIOTUU pacTeHUH U )KHUBOTHBIX (110
1964 r. — UuctutyT Ouonorun Ypanbsckoro punuana AH CCCP)
paboraet ¢ 1951 r. OcHoBHBIE PabOTHI B 00IACTH MOMYJISIIIUOHHON
sKosoruu. PazpaboTas MeToIbI OlIpe/ieIeHH s BO3pacTa U BO3pacTHON
CTPYKTYPbI NOMYJISLIMIA, METOJIbI IPOTHO3a YUCIICHHOCTH JKMBOTHBIX,
chopMyIHPOBAT TEOPETHUESCKUE OCHOBBI ONITUMU3ALIUY IIPOMBICIIA
MJICKOITUTAIOMINX.

Cmepmesanm (Sturtevant) Angpped I'enpu (1891-1970), ame-
pukaHckuii rereTHk, uieH Hannonansaoit AH CIIA. Oxonunin Ko-
nmymouiickuit yausepcutet (1912). [Ipodeccop Kanudopuutickoro
TexHoornyeckoro nHCTUTyTa (1928-1962). C 1911 1. coTpyaHHK
naboparopuu T. X. Moprana. BHec 3HaunTeNnbHBIN BKIIAA B pa3pa-
00TKY XpOMOCOMHOH TEOPHUH HACJIEACTBEHHOCTH. [IepBbIM 000CHOBAT
TEOPHIO JINHEHHOT'0 PaCIOI0XKEH! s TeHOB B XPOMOCOMAX, ITPEIIOKHB
UX KapTHPOBAHHE B COOTBETCTBHU C YACTOTOM MPOTEKaHUs KPOC-
cunrosepa Mexxay HuMu (1913). Otkpsui sBnenue cynpeccuu (1920)
u 3ddexT nonoxenus rena (1925). OOHapy U1 HHBEPCUHU YaCTEH
XPOMOCOMBI 1 HCCTIEZ0BAI UX BIUsHIE Ha kKpoccuHroBep (1926). Pa-
OOTBI 110 CUCTEMATHKE U CPAaBHUTEIILHON [UTOTCHETHKE BUJIOB POJIA
Drosophila. Jlaypeat Kum6eposckoit mpemun o reseruke (1957).

Cmueenc Hemmu Mapus (Stevens Nettie Maria) (1861-1912),
aMepuKaHCKUH Ouosor ¥ reHeTHK. O1Ha 13 HepBbIX )KEHIINH, C/IeIaB-
mux cebe uMs B MupoBoii Hayke. Jlo noctyruienns B CTandopackuit
yHuBepcutet B 1896 1. paboTana 6ubnuorekapem. B 1900 r. moydaet
cTerneHb Maructpa, B 1903 r. — ydenyto crenesb. B pazHoe Bpems
paboTaia nox pykoBoacTBoM DaMyHa Yuicona u Tomaca Moprasa.
OpHO¥ U3 NepBbIX 00HAPYKHJIA ITOJIOBBIE XPOMOCOMBIL. OCHOBOIOJIOK-
HUK XPOMOCOMHOM TE€OpHH OnpeeeH s mona. Beero nmuies 3a aeBsITH
JIET HAyYHOM I TeIIbHOCTH oIy OirkoBasna cBbiiie 40 paboT. «Y MeHs
He ObLII0 60JIee CIIOCOOHBIX M HE3aBHCHMBIX B CBOMX UCCIICOBAHHIX
acnupaHToB, ueM Mucc CTUBEHC. ..» — nucai o Heil T. Mopras.
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Cmpacoypzep (Strasburger) I06apo (1844—1912), nemenxuit
0OTaHHUK, IO IIPOUCXOXKACHHIO MOJISIK, wieH [Tonbckoit AH B Kpakose
(1888). OcHOBHBIE TPY/bI B 00JIACTH [UTOJIOTMH, AHATOMUHU U M-
Opuosorun pacrenuid. Mccnenoan Muto3. Onucas Meio3 y BBICIIHX
pacTeHui, 00BSICHII OMOJIOTHUECKOE 3HAUCHHE PEAYKIIMHU YHCIIa XPO-
MocoMm. M3y4al mpoiiecc o100 TBOPEHU S, SABJICHHSI TAPTEHOTeHEe3a
u aroramuu. Ero paboTsl nMenu 00JIbII0¢e 3HAYCHHE JTSI [TOJITOTOBKH
XPOMOCOMHOM TEOPUH HACIIEICTBEHHOCTH 1 Pa3BUTHSI IIPEICTaBICHMUHA
0 TEHETHYECKOM €TMHCTBE BBICIIUX PACTEHUH.

Cmnnu (Stanley) Yanoenn Mepeoum (1904—1971), avepukan-
ckuii Bupycounor u bnoxumuk. Uien Hannonansuoit AH CLLIA (1941)
n Hero-HMopkcekoit AH (1963). B 1926 1. okoH4mIT DpiieMCKH KOJUIEIK
B Puumonpe (wrar Muauana). C 1929 r. padoran B MnnuHolcckoM
yHuBepcutere, ¢ 1930 r. B Miouxenckom ynusepcurere. B 1931-m
BepnyJics B CIIA, B Pok(esniepoBckuii HHCTUTY T MEIMIIMHCKHX UC-
cnenoBanuii (Heto-Mopk), ¢ 1932 r.— B PokdennepoBckoM HHCTUTYTE
B [IpuncTone. C 1948 1. npodeccop Kanudopuuiickoro ynusepcurera
B bepkin. OcHoBHEIE pabOTHI MOCBSIIEHB XUMHUYECKOMY COCTaBY
BUPYCOB, UX OMOXMMUH, PEIPOAYKILIUH, MYy TaIUsIM, IPpoOIeMe paka.
B 1935 r. BriepBbIe OUUCTUI U BBIJEIHII B KPUCTAJIITMYECKOM BH/IE
BUPYC MO3aMKH Ta0aKa, OTKPBIB Iy Th JUIs TOJTYHYEHHUS YUCTHIX IIpe-
apaToB BUPYCOB U X u3y4eHus. B 1955 . BbLaenuin Bupyc nonuomue-
nuTta. Jlaypeat HoGenesckoit npemun o xumuu (1946, coBmecTHO ¢
Jlx. Camuepom u J[x. Hoprporom).

Tamm Hzopv Eezenvesuu (1895-1971), pycckuii GpusuK, yno-
croennbil B 1958 r. HoGeneBckoii mpemun 1o Gusuke (COBMECTHO €
.M. ®pankom u I1.A. YepeHkoBbiM) 3a 00bsicHeHHE 3D deKTa
Yepenkosa. B 1913 1. okonunn EnuzaBeTrpaackyro ruMHa3uIo U B
TOM € TO/ly TOCTYIIII Ha (PaKyJIBTeT TOYHBIX HAyK DAHHOYPreKoro
yuusepcuteta (LLlotnanaus), a c Havanom [lepBoit MEPOBOIT BOIHEI
niepeBesics Ha (pU3NKO-MaTeMaTHueckui (pakynbreT MOCKOBCKOTO
yHuepcurera. [To ero okonuyanuu B 1918 1. 6b11 OCTaBIICH IIPH YHH-
BEPCUTETE JIJIsl IOATOTOBKH K Mpodeccopckomy 3Banu0. B 1919 1.
HayaJ npenojasarh GU3MKYy — cHadasna B KppIMCKOM yHHBEpCHUTe-
te (1919-1920), 3arem B OnecCKOM IOJUTEXHUYECKOM HHCTUTYTE
(1921-1922). B 1922 1. BepHyJcs B MockBy, pabortan B KommyHu-
cTu4eckoM yHuBepcutete uM. Cepaiosa. B 1924-1941 u B 1954—
1957 rr. pabortan B MI'Y (c 1930 — npodeccop, 3aBenyrommunii kade-
Ipoii TeopeTHUEeCKOH (pu3uKH), ¢ 1934 — pyKOBOAUTEND TEOpETHIE-
ckoro otnena @usmueckoro mactutyta AH CCCP. B 1945 1. opranmso-
BaJI MOCKOBCKHI HHKECHEPHO-(DH3UUCCKUIT HHCTUTYT, HECKOJIBKO JIET
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BO3IJIABJISAI B HeM Kadepy Teopetnueckoid puznku. Paborel Tamma
TIOCBSIIICHBI KJIACCHYECKOH JIEKTPOMHAMHKE, KBAHTOBOI MEXaHUKE,
TEOPHH TBEPJOTO Tela, (PHU3UYECKOM ONTHKE, SIEPHOH (PU3HMKE, TCOPHH
9IIEMEHTAPHBIX YaCTHIL, TpobiIeMaM TepMosiiepHOro cuHTe3a. Co3aan
mKoity Gpu3uKoB-TeopeTrkoB. Cpenu ero yuennko — B.JL I'un30ypr,
M.A. Mapkos, J[.11. bnoxunnes, JI.B. Kexgprm.

Tumogpeesa-Pecosckan (Duonep) Enena Anexcanopoena
(1898—1973), pycCKuii TeHETHK, YBOJTIOIIHOHHCT, THAPOOHOIIOT, pajino-
ouoror. XXena H.B. Tumodeesa-PecoBckoro, ero 6eccMeHHBIH cOTpy/I-
HUK, aHTeJI-XpaHUTEIh U TIOMOITHHUK. ABTOp O0Jee 60 HaydIHBIX padoT,
OonpimHCTBO B coaBTopcTBe ¢ H.B. TumodeessiM-PecoBckum.

Yuncon (Wilson) (Bunvcon) 30myno buuep (1856—1939), ame-
pI/IKaHCKI/Iﬁ OUTOJIOT, OAUH U3 OCHOBOIIOJIOXKHHUKOB IUTOI'CHCTUKH,
npesunent Heio-Hopkekoit AH (¢ 1904). Ha mpuMepe HaCeKOMBIX
BoIsICHIIT (1905—1912) XpoMOCOMHBIN MEXaHN3M OIPEAEICHUS T01a.
Brec 3HaunTENbHBII BKJIAA B H3yUCHUE CTPOCHUS U (DH3HOIOTHH
KJIeTKH, mpeanoxui (1925) KommougHyo TEOopHIo MPOTOIIa3-
Mbl. OyHIaMeHTalbHas MOHOTpadus 10 MUTOJIOTHU (B PYCCKOM
nepeBozie «Kierka u ee poib B pa3sBUTUU U HACIEICTBEHHOCTHY,
T. 1-2, 1936-1940).

Qununuenko FOpuii Anexcanoposuu (1882—1930), pycckuit
Ouosor. OKOHYMII €CTECTBEHHOE OT/IeIeHNE (PU3NKO-MaTeMaTHYeCKOro
¢axynprera [lerepOyprekoro ynusepcurera (1905) u 6611 ocTaBieH
B YHUBEPCUTETE JIJIs1 IOATOTOBKH K MPOPECCOPCKOIL ACATEIBHOCTH.
B 1911 r. 6611 KOMaHIUpOBaH B MIoHXeH B abopaTopuio ['epTBura
1 Ha Ononornyeckyro crannuio B Heamorne. B 1913 1. yTBepx/eH B
JIOJIPKHOCTH IPUBAT-IOLICHTA U HauaJl YN TaTh epBblil B Poccuu kype
redeTuku. B 1917 r. ony6nuxoBan yueOHnk «HacnencTBeHHOCTBY,
nepensaBasmniics B 1924, 1926 u 1929 rr. B 1919 r. opranmsoBan
niepByto B Poccun kaenpy reHeTHKH M 9KCIIEPUMEHTAIIBHOM 300J10T UH,
a B 1921 . — Bropo mo esrenuke npu Poccuiickoll AkaeMun HayK,
kotopoe B 1930 1. 66110 peopranmsoBato B Jlabopatopuio renetukun AH
CCCP, npeo6pazoBannyio B 1933 . B Unctutyt renernku AH CCCP.
Ony0nrKOBaI HECKOIBKO YUYSOHHKOB U YUeOHBIX MOCOOUM, Cpeau
koTopbIx «O0ImenocTynHas Ouonaorus» (Beiaepxkaia 12 nananuii mpu
YKM3HH aBTOPa), «I3MEeHUYNBOCTB M METO/IBI €€ U3YYSHUS» (5 U31aHuit),
«l'eneTnkay, « JkciepuMeHTaIbHAs 300J0TUs» U Ap. OCHOBHOE Ha-
MIpaBJICHUE HAY YHBIX HCCIICIOBAHUI — YaCTHAs FTeHETHKA KUBOTHBIX
1 pacTeHni. ABTOp paboT 0 poNH AApa ¥ HUTOILIA3MBI B Pa3BUTHH
MIPU3HAKOB OPTaHU3MOB PA3JTHMYHBIX TAKCOHOMHUYECKUX T'PYTIIL.
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@uwep (Fisher) Ponanso (1890—1962), aHTTUACKUI YUCHBIH.
Bonee Bcero n3BecTeH CBOMMH TPyJaMu B 00JIaCTH MATEMATHUYECKOM
cTaTUCTUKU. BHec 00MbII0i BKIIa]] B Pa3BUTHE BOIIOIIMOHHOM Te-
neruku. Ero nepsas kuura «The genetic theory of natural selection»
(«['emeTnyeckast TeOpHs U eCTECTBEHHBIN 0TO0P»,1930) mocssmena
CHHTE3Y JAPBUHOBCKON Teopnu 0TOOpa 1 reHeTuku. Baec 6onbIoit
TEOPETUYSCKUI M NPAKTUYECKHH BKJIAJ B FEHETHKY. BBIIBHHYI
KOHLETILIMIO TPOrPECCUBHOTO 0TOOPa ¥ MHOPHUIMHTA, MOMBITAJICST
YHU(UIMPOBATH yUCHUE 00 3BOITIOLUH.

Dopo I0myno (Edmund Brisco Ford) (1901-1988), anrnmii-
CKHUH 300JI0T ¥ TEHETHK, YieH JIOHIOHCKOro KOPOJIEBCKOT0 001e-
ctBa. Oxonumn Oxcopackuii yausepcurer (1924), padoran tam
xe. OCHOBHbIE HAIIPABJICHHS HAY4YHBIX MCCIIEAO0BAHUH — JKOJIOTH-
YecKasi FTeHEeTHKA, IBOJIIOLMS SBJICHUS TOMUHAHTHOCTH, [CHETHYE-
CKHE MeXaHU3MbI KOHTpOIIs pocta. CoBMecTHO ¢ D. JIoOp:KaHCKUM U
JIx. M. CMUTOM MOy YHJT HOBBIE JaHHBIE B CKOPOCTH €CTECTBEHHOT'O
0TOOpa B €CTECTBEHHBIX M AKCIIEPUMEHTAITHBIX MOMYJISIHSIX. OMH U3
aBTOPOB CHHTETUYECKOI TEOPHH IBOJIOLHUH. JlaypeaT MHOTHX TPEeMHH.
Harpaxnen menansto um. Y. /lapBrHa JIOHJOHCKOTO KOPOJIEBCKOTO
obmrectsa (1954).

Xapou I'ooghpu I'aponso (Hardy Godfrey Harold) (1877-1947),
AHIVINHCKUI MATEMATHK, 4ieH JIOHIOHCKOr0 KOPOJIEBCKOrO OOIIECTRaA.
OcHOBHBIE Pa0bOTHI B 00JaCTH TEOPUU YHMCENl U MATEMAaTHYECKOIr 0
ananuza. [Tonmynspusarop Hayku, scce «A Mathematician's Apology»
(1940).

Xaxkcau /Prcynuan (Huxley Julian) (1887-1975), anrauiicknii
onomnor. Bayk Tomaca Xakcnu (I'ekcim), crapmunii CbIH HCTOPUKA
JI. Xakcnu u 6par nucatens O. Xakcnu. [Tonyuun obpasoBanue B
Wrone u beitnmmmnon-konnemke Okcpopackoro yausepcuteta. Yien
Jlononckoro xoponesckoro obmectsa (1938). Beur ynocroen pui-
napckoro 3BaHusi B 1958 r. OcHOBHBIE pabOTHI TTOCBSIIIEHBI OOLIIM
BOIIPOCAM 300JI0T MH, 3BOJIIOLMH, SKCIIEPUMEHTAIBHOM SMOPHOJIOTHH,
sTOoNIOrKuH, 3TKe. OZMH U3 Co3/1aTesei CHHTETHYECKOH TEOpHH 9BO-
JIIOLIMN.

Xapmman (F'apmman) Maxc (Hartmann Max) (1876—1962),
HEMEI[KHUI OUOJIOT, IMOPHOIIOT, TEHETUK, CIEI[HAIUCT 10 OHOJIOTHH
Pa3MHOXKCHUS 1 MEXaHU3MaM OIPE/ICIICHUS T0JIa Y )KUBOTHBIX U pac-
TeHHH, Ipodeccop, aBTOP HAYYHBIX TPYLOB, MOHOTpaduii 1 y4eOHUKOB
1o o011 OMOJIOTHH U OMOJIOTHH TIOJIA.
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Xozoen Jlancenom Tomac (Hogben Lancelot Thomas) (1895—
1975), aHrnuickuii 6uosor U momynaspu3arop Hayku. OKOHYHII
KemOpumxekuit yuusepcuteT (1915). Usnen koposeBckoro odre-
ctBa (1936). CoBmectHo ¢ xynuanom Xakcnu B 1930 r. ocHOBan
«Kypnan sxciepuMeHTanbHOH Ononorun» (Journal of Experimental
Biology). OcHOBHBIE pabOTHI B 00aCTH (PU3HOTIOT MU, TEHETHKH, Me-
JUIIMHCKOW CTATUCTUKH.

Xonoen (Xonoeiin) /Iricon bepoon Canoepcon (Haldane Burdon
Sanderson) (1892—1964), anrnwiickuii Ouosor, dien JIOHIOHCKOTO
koporeBckoro obmectsa (1932). Oxonunn OkcopacKuil yHUBEPCUTET
(1914). B 19221932 rr. npemnonaBan B KeMOpHIKCKOM yHUBEPCUTETE;
B 1933—1957 rr. 3aBenoBas Kadeapoit reHeTUKH U OMOMETPHH KOJI-
nemxa Jlongonckoro ynusepcurera. B 1957 r. nepeexan B Unauto,
rae 70 1961 r. Bo3rnasisan B KanbkyTTe 1a00paTOpHIo FeHETUKH U
Ouomerpun, a B 1961-1964 rr. — ananoruunyo 1abopatopuio B bxy-
OanemBape. OCHOBHBIE TPY/BI I10 TeHETHKE, OMOXUMUH, ONOMETPUH 1
MaTeMaTH4YeCKOW CTaTUCTHKE, TOABOIHOH (u3nonornu. Pazpadoran
MaTeMaTHYECKYI0 TEOPHIO MOJICIIMPOBAHUS T'eHA U CIETIJICHNS Ha-
CIIE/ICTBEHHBIX (JAKTOPOB, y4aCTBOBAJI B CTAHOBJICHUH MaTeMaTHde-
CKOM, MOJIEKYJISIpPHOI 1 OMOXMMUYECKON TeHeTHKH. MaTeMaTHYeCKn
000CHOBAJI TEOPUIO0 KUHETHKHU (PePMEHTATHBHOTO KaTayiu3a («JH-
3umby; 1930, pycck. mep. 1934). MccnenoBan KOTUYECTBEHHYIO
CTOPOHY (TEMII) ECTECTBEHHOI'0 M HCKYCCTBEHHOI'0 0TOOPA, II0Ka3aB,
YTO AJIEMEHTApHAs eIMHHLA SBOJIIOLUH — HE 0COOb, a MOy
(«Daxropsl 3BOITIOLHNY, 1932; pycck. iep. 1935). Onpenenuin yacToty
MYTHPOBaHHUS FEHOB y yesioBeka (1935), BBen NOHATHE «TeHETHYECKO-
rorpy3a» (1937), BBIYuCInI BepOATHOCTh BOSHUKHOBEHUS MY TAIlHH
B YCJIOBEUCCKUX MOMYJISLHUAX BCICICTBUC B3PhIBA ATOMHOI O0MOBI
(1947). ABTOp paboT 1O HHIOCOPCKUM BOIPOCAM ECTECTBO3HAHUSI.
B 1977 r. na rore Unnu, Boctounee TupyBaHaHTanypama, yupex-
JieH Mex 1y HapoJHbII MEMOpUaJIbHBII HAy YHO-MCCIIE0BATEIIbCKUI
LIEHTp UMEHH X0 AelHa.

Yepnusnee Bacunuiit Mameeeguu (1796—1871), pycCKuii yueHBIH,
uccnenoBaTensb Gpropbl YkpauHsl U r0okHON Poccuu. OKoHUMI Kype
Ha MEJUIMHCKOM (aKynbrere XapbKOBCKOIO YHUBEPCUTETA, TI€ B
MOCJICICTBUH COCTOSLT MOTOM TIpodeccopom O0TaHUKH. OCHOBHBIE
HAaIpaBJICHUS HAYYHBIX pa00T — ()IIOPUCTHKA U MUKOJIOTHSL.

Yepmak-3eiizenez (Tschermak-Seysenegg) Ipux (1871-1962),

aBCTPUICKHI TeHETHK, THOCTPaHHBIH uieH-koppecniongeHT AH CCCP
(1932). OcHoBHOE HaTIpaBIICHNE HAYIHBIX HCCIEA0BAHNH — FeHEeTHKA
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pacrenuil. OnnoBpemenHo ¢ X. [le @pusom u K. Koppencom BTopruHo
OTKPBUI U MOATBEPAUI 3aKOHBI MeHaems.

Yemeepuroe Cepeeit Cepzeesuu (1880—1959) pycckuii Guosor-
9BOJIFOLMOHKCT, SHTOMOJIOT, TeHETHK, OJIH U3 OCHOBOIIOJIOKHHKOB
9BOJIFOIIMOHHOMN U TIOMYJISIIIMOHHON TeHeTHKU. OHUM U3 MEPBBIX
CBsI3aJ1 3aKOHOMEPHOCTH 0TOOpPa B HOMYJISIIUSX C THHAMHUKON 9BO-
JIFOIIMOHHOT O Iporecca. Tpy bl 1o 300reorpaduu 1 3HTOMOJIOTHH.
Opranusarop nepsoit B Poccun 1aboparopu reHeTHKH B CO31aHHOM
B 1917 1. KonbrioBeiM MHCTHTYTE AKCIIEpUMEHTAIBHON OMOJIOTHH.
Co3/1a71 MOCKOBCKYO ILIKOJTY 3BOJIIOIIMOHHOM I'€HETUKH, U3 KOTOPOI
BBIIILJIA TJ1esi1a u3BecTHBIX yueHbix (B.JI. Acraypos, E.H. bankamu-
Ha, C.M. I'epmienson, H.B. Tumodees-Pecorckuii, /1./1. Pomarios,
H.®. Poxunkuii). B 1929 1. o qoHOCY OBLI apecTOBaH M COCIIaH
B CBepaJIOBCK, OTKY/a 4epe3 JBa rojaa nepedpascs Bo Biaaumup.
B aBrycte 1948 r., mocne pasrpomusiieii reaetuky B CCCP ceccun
BACXHIJI, 6511 yBOsieH ¢ paboTs! B uncie Apyrux 300 61oaoros,
JIOLIEHTOB | IpoeccopoB By30B. Ero GpyHIaMeHTaIbHEINA BKJIAX B
OHMOJIOTHIO COCTABJISIIOT, IIPEXKIE BCETO, MCCIENOBAHMS B 00IacTH
TEOPHH 3BOJIIOINHN M TeHe THKH norysrsinuit. B 1905 1. o, eme 6y nyan
CTYIEHTOM, BBEJI B IIOMNYJIALIHOHHY IO OMOJIOT IO KOHLIETIIIHU IO «BOJIH
MKH3HW», OIIMCBHIBAIOILY 0 BHE3AITHOE MACCOBOE MOSIBJICHHE, 4 3aTEM
YMEHBIICHHUE YHCIICHHOCTH ONPE/ICJICHHBIX BUI0B. DTH KoJIeOaHus
YHCJICHHOCTH MEHSIOT I'PAHUIIbI apealioB BUJIOB, KOHLIEHTPALUIO
pPa3IMYHBIX MyTAallUi U TEHOTUIIOB B MOMYJISALUU. BOIHBI )KU3HU
CUMTAIOTCS OZIHUM U3 HJIEMEHTApHBIX SBOJIOIHMOHHBIX (DaKTOPOB.
B pabore «OcHOBHO# (hakTOp 9BOIOIMK HaceKOMbIX» (1915) o nipu-
XOJIUT K BBIBOJLY, UTO XMTHH (KaK SBOJIIOIHOHHOE HOBILIECTBO) M 00-
Pa30BaHHBII Ha €r0 OCHOBE HAPY KHBIH CKEJICT TI03BOJINIIN HACEKOMBIM
TIOMTH 1O Iy TH MUHHUATIOPH3ALIMH PA3MEPOB M 3aHSITh BCE BO3MOXKHBIE
Humw Ha 3emite. B 1926 1. my6nukyeT 0CHOBOIOTAraromy o CTaTbio
«O HEKOTOpPBIX MOMEHTax 3BOJIIOLIMOHHOIO IpoLecca ¢ TOYKHU
3peHMsI TeHETUKMU», KoTopas Hapsiy ¢ paboramu P. O. @umepa u
JIx. B. C. Xonneiina (Benmukoopuranus) u C. Paiita (CILIA), monoxxua
HayaJlo HOBOM JTUCLUIUIMHE — IeHeTuke. B 3Tol cTaThe mokasan
COBMECTHMOCTb IIPHHIUIIOB T€HETHKH C TEOPHEi €CTECTBEHHOI' 0 OT-
60pa, 3aJI0’K1J1 OCHOBBI 3BOJIIOLIMOHHON reHeTHKH. Ero naen u npen-
ckazanus Onecrtauie noareepauwin ero yuenuku C.M. I'epiieH30H,
J.J1. Pomamos, E.W. bankamuna u H.B. Tumodees-PecoBckuii.

Hlsann (Schwann) Teooop (1810—1882), nemeukuii puznomnor

U TUCTOJIOT, CO3/IaTeNb KJIETOYHOHN Teopuu. [I03HaKOMHUBILHCH C pa-
6oTamu Hemenkoro 6oranuka M. Illnelinena o ponu sapa B KJIETKe
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pacTeHuii (k ToMy BpEMEHH YK€ OTHOCUTEIBHO U3y YEHHOU) U COIIO-
CTaBJISIsL €0 JaHHBIE C COOCTBEHHBIMM, IIPUILIEI K BBIBOLY O €JHHOM
[IPUHIIMIIE PA3BUTUA U CTPOEHUS PACTEHUH 1 AKMBOTHBIX U3 KJIETOK.
B 1838 . oH omy0iHMKOBaJ TPH MPEIBAPUTEIBHBIX COOOIICHHUS, 4 B
1839 r. — kylaccuueckoe COYMHEHME, B CaMOM 3arjaBUU KOTOPOTo
OTpa’ke€Ha CYIIHOCTH KIJIETOYHOW Teopnu: « MUKPOCKOIIMYECKHE
HCCIICJOBAaHUS O COOTBETCTBUU B CTPYKTYpPE U POCTE KUBOTHBIX
U pacTEHUN».

LIneiioen (Schleiden) Mammuac fAxo6 (1804—1881), nemenknit
00TaHMK 1 001IEeCTBEHHBIH iestTenb. Pedopmarop coBpeMeHHOI eMy
00TaHMKH; Ha OCHOBE HH/1yKTHBHOIO MeTO/1a o/iBepr B «OCHOBAX Ha-
yuHol 6oTanukmy (1842—1943) pe3koii KpUTHKE TOCTIOICTBOBABIIIKE B
TO BpeMs HaTY p(HHI0co(CKHE U y3KOCHCTEMAaTHYECKUE HATIPABIICHUSL.
OCHOBHBIE TPY/IbI 10 aHATOMHUHU 1 ASMOpHOIOrHH pacTeHuit. O60CcHO-
BaJI OHTOTCHETHYECKUH MOIXO K M3y YCHU 0 MOP(OIOT MU PACTECHHIA.
ChIrpaji BaJKHYIO pOJib B CO31aHHH KJICTOUHOI TEOpHH.

LlImuom Ilemp FOnvesuu (1872—1949), pycckntii 300mor. B 18951
oxonum [lerepOyprekuit yausepcurer. B 1906-1930 rr. — npo-
(beccop cenbckoxo3sicTBeHHOro HHCTHTYTA B [TetepOypre (JIenun-
I'pajie); OAHOBPEMEHHO YUTAJ KypC HXTHOJIIOTHU B YHUBEPCUTETE U
paboTain (1914-1931) B 3oonorunueckom myzee AH CCCP; B 1930—
1949 rr. — y4ensiii cexperapb Tuxookeanckoro komurera AH CCCP.
C 1900 r. Hayan 3aHUMATHCS UXTHOJIOTUEH, B YACTHOCTH MCCJICIO-
BaHNeM UXTHO(ayHbI TUXOro OKeaHa. Y4acTBOBAI B Psijie KPYITHBIX
9KCIEIULIUI, BO BpeMs KOTOPBIX cOOpall OoraTbie KOJUIEKIIMU PBIO.
[epBbIM an o4epk UXTHO(AYHBI PYCCKUX TEPPUTOPUAIIBHBIX BOJ
Ha JlaneHeMm BocToke, B KOTOpOM BBICKa3ajl psifi TEOPETUUECKUX
COOOpaKeHUIT 0 ee PacIIpeICICHNH U POUCXOKICHIH; eMY IPUHAI-
JIeXkKAT TepBasi KpymHas pabora 1o MOpCKUM poMbiciam FOxHoro
CaxannHa ¥ psii 0030pOB IO MHOTHM I'pymaM peio Trxoro okeaHa.
Tpynst no obmieii Gnonorun («AHabN03», 1948; «Murpanus peidy,
1936, u 1p.); oz ero pyKOBOACTBOM M3aHa «Masast Gnojorndyeckast
sHIMKIoeaus» (1924).

LlImepn Kypm (Stern Curt) (1902—1981), amepukaHcKuii 3005107
u reHeTuk, wieH HanuonansHoit AH CLHA. Oxonunn bepnunckuii
yuusepcuteT (1923). B 1928—1933 rr. paboTan tam xe. B 1933 1. amu-
rpuposai B CIIIA u no 1947 1. paborain B PouectepckoM yHUBEpcHTETE
(c 1941 r. — mpodeccop), B 1947-1970 rr. — B Kanudopuuiickom
yHuBepcutere B bepkin. OCHOBHBIC Hay4YHbIC PA0OTHI MOCBSIICHBI
U3YYEHHIO My TAIlMU I'€HOB U KPOCCHHTOBEpa y Apo30¢uibL. [Tomyumn
MPSIMBIC TCHETHYCCKHE 0KA3aTENILCTBA MTPOUCXOSIIETO TIPH KPOC-
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CHHTOBepe 0OMeHa (PU3NYECKUMHU y4acTKaMH XPOMOCOMBI BMECTE C
JIOKAJIM30BAaHHBIMU B HUX F€HAMHU. YCTaHOBUJI BO3MOXKHOCTb KPOC-
CHHT'OBEpA HE TOJILKO TP Pa3BUTHH MOJIOBBIX KIIETOK, B (ha3e Meiio3a,
HO B HEKOTOPBIX CIy4YasX U B COMaTHYECKUX KIIETKaX.

LlImpe3zemann Ipeun (Stresemann Erwin) (1889—1972), nemen-
K1t opHUTOINOT. Ha MPOTSYKEHHN MHOTUX JIeT — OECCMEHHBII peiak-
top )xypHaia «Journal fiir Ornithologie». OCHOBHBIE TPY/IbL: « AVes»
(1927-1934) u pynmameHTaTBHBII 0030p Pa3BUTHSI OPHUTOIIOTHHU CO
BpemeH Apucrotens «Entwicklung der Ornithologie» (1951).
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snyuxaonedusy, 2003.

3. Buoepagpuuecxuii 6ank 0annwix «J/Iuunocmuy
http://www.persons-info.com/

4. Buoepaguueckas suyuxionedus «buoepagus.py»
http://www.biografija.ru/

5. Buxuneous: http://ruwikipedia.org/, http://en.wikipedia.org,
http://de.wikipedia.org

6. Dnyukiaonedus «Kpyeoceemy http://www.krugosvet.ru/
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VSTOKMAC
(\ TIPECC

«I'puiia xe Menaens 6oL, Kak
H3BECTHO, MHHX. EMy 6bLI10, Kak
TOBOPHTCSI, HAIUIEBATh Ha BCIO
3anagHyio Espomny. Hukakue
NPaKTHYECKUE MPOOIEMBI €r0 HE
HHTEPECOBAIIH, IIO3TOMY OH TaK
370pOBO IBHHYJ HayKy. UTO H BceM
HaM HaJUIeKUT BCErIa IOMHHTb:
HayKH IPOJBHUTraloTcs TeM ObicTpee,
TOYHEE U JIy4llle, Y4eM MEHbLIE OHU
HMEIOT JIEJI0 C MPAaKTHKOH...»

«Tak kak JlenexuH ObLT 3HAMEHHUTBIM
aKaJIeMHKOM (a JIIoIIM
CBOMCTBEHHO YHACJIEOBaHHOE OT
00€e3bAHBUX MPEIKOB MOAPAXAHHE,
H 110 JIEHOCTH OTCYTCTBYET
BBIPa)XEHHOE JKEJIaHHE 3aHUMAThCS
YEM-TO CBOHM), TO B TEUEHHE BOT
YK€ JIBYXCOT JIET OApaxKaTesIH
CTaJId rOBOpHUTH: "AX, BoT Jlenexun
OTKPBLT 3THX XOMSAKOB". Y kaxbIid,
3HA4YMT, JypaK, KOTOPhIi nomnaaain B
COOTBETCTBYIOLHE MECTA, CUUTAII
CBOUM JOJIT'OM HHTEPECOBAThCSA
MEJIAHHCTHYECKHMH XOMAKAMH...»

«buonoroB — kak cobak
Hepe3aHbIX — JI0 YEpTa Ha CBETe.
ApMmus 6HONIOrOB ceiyac mo4TH
HEHCYHCIIMMA, HX HENPIWIHYHO
MHoro. Ckopo, HarpuMep,
3THX CaMbIX — II0 CTapoH
TEPMHHOJIOTHH — MY)XHKOB, a
10 COBPEMEHHOH — pabOTHHKOB
KoJxo3a 6yzieT MHOTO MEHBILIE, YEM
6100r0B. ITO NpOrpecC HayKH U
perpecc MMTaHuA, IOTOMY YTO OIMH
KOJIXO3HHK MOXXET IPOKOPMHTH
OrpaHH4YE€HHOE KOIHYECTBO
6HOJIOrOB, @ HE OECKOHEYHOE...»



