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NPEJUCJITIOBHE

Buonornueckue HAyK:M Ha COBPEMEHHOM 3Tale TOCTAINIH
HeGHRIBANEIX yclexoB. Takme ycmexm CBsA3aHBI LPEKE BCETO C
PACKDHITMEM MEXAaHM3MOB M CYIIHOCTH SIBIEHUN HACIeLCTBEH-
HOCTH.

Vcmokon BeKOB 9eloBEK CTpeMUICH ysHATh, IIOYEMY OT
KayKIOT0 3KUBOTO OPTaHE3MA poKFaeTcs emy mofobusii. Y mpn
BCEM HTOM He OTMEeTaercs abCOMIOTHOM CXOKECTH DPOAMTeNnei
7 IOTOMCTBA HE B (PM3MYECKMX NMpU3HAKAX, HE B Xapakrepe.

Temeps 04eBWAHO, UTO CXOKECTH POAUTENEH M MOTOMKOB
OPraHW3MOB OJHOTO BUJA ONpENelseTCs HaCie[CTBEHHOCTHIO,
a WX OTIMYUTENbHEE OCOGEHHOCTH — M3MEHIUMBOCTHIO. [IBa
CBOHCTBA — HACIEACTBEHHOCTh W H3MEHYWBOCTH XapPaKTEeDPHHL
He TOJBKO /IS 9eI0BEKA, HO W /A BCEro ;KMBOTO Ha 3eMmie.
VIzyuenveM 5TUX BaKHEHIIWX CBOMCTB JKUBBIX CYI[ECTE 3AHH-
MaeTcsl HayKa, HasblBaeMas FeHETHKOH.

lemetvra Kak Hayka BosHmKiIa Ha pyGeme XIX u XX me-
koB. OpunmansaeiM rofoM ee poxkmenus cuuraercs 1900 rogm,
KOrja Tpu yieHHBIX u3 pasubix crpad (A. Kopperc us Apcrpun,
K. Yepmaxr n3 lIpeitnapuw u I'. [le @pus us omnaagun) me-
3aBUCHUMO JPYT OT APYra B CBOUX MCCIENOBAHUAX 0GHADYRAIH,
YTO B Ilepefade OT/eNbHHIX IPH3HAKOB OT POJMTENEN IMOTOM-
CTBY CYINECTBYIOT OIpe/eleHHbIe B3aKoHOMepHocTH. OmHEAKO
H3yUeHHe IUTEePATYDPH IOKA3aJ0, IT0 3AKOHOMEDHOCTH, BHIAB-
JIeHHBIE DTUMU TPEMs YYeHBIMY, ObLIM yCTAHOBIEHEI eIe B
1865 romy ma caj[oBOM TOpOXe UEINCKUM y4eHBIM-ECTECTBOUC-
neitatenaeM I'peropom Menpmemem.

Taxum oGpasom, okasamock, ato B 1900 rogy mpousommio He
OTKDHITHE 2aKOHOB HACIEJCTBEHHOCTH, a IEPEOTKPHITHE.
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HaxoBw jxe GBIIM yCTaHOBIEHHBIE 3aKOHLI HACIE[CTBEH-
poctu? Paccmorpum ux ma mpumepe omsitos I'. Memmeis.

Tagr, I'. Menpens ckpemusai, T. €. TPOBOAZI MEPEKPECT-
BOe ONBLIEHNe DA3HBIX COPTOB CAMOOMBLIAIOIETOCS PACTEHUS
TOPOXa, OTIMIAIOMAXCA 0 opMe (TIajgKue u MOPIIUHUCTEIE)
O IBery (3KeunThle U 3eleHble) ceMsH. llpm aHagmse B mOTOM-
¢TBe OJJHOTO M3 DTHWX MPUBHAKOB, HAIPUMEP I[BETA CEMAH, OKa-
3BIBANIOCH, UTO B IEPBOM MOKOJEHWH NPOABIAETCH JHINL ONHH
73 POLMTENbCKUX IIPE3HAKOB — JKENTHIA 1{BeT. A BTOpDOH mpH-
3HAK — 3eJeHHIA IBeT B mepPBOM moKojenun F| mcuesan. [lan-
Hoe mokosienme I'. Mengens ocrapian camoousLisaThesa. 1lomy-
9eHHOe OT Hero BTopoe mOKojieHme Iy mMeIo ceMeHa Kak sKell-
TOrO, TaK U 3eJ€HOr0 IBeTa B COOTHOUIeHUH 3 : 1, T. €. JKeJITHIX
CeMAH OKasbIBANOCH B 3 pasa GOIbIme, YeM 3eJMeHBIX (B OMEI-
tax Menpens 6022 ;xentrix m 2001 3exensix).

ITH W OrPOMHOE KOJWUYECTBO HPYIUX IMOMOGHEIX OIBITOB
possosmnm I'. Mengemio copmymupoBarh B3HAMEHUTHIE 3a-
KOHBI:

1. Exuroo6pasusa nepBoro moKOIeHHUA.

2. Pacmemnnennsa poguTenbCKuX MPU3HAKOB BO BTOPOM IIO-
KOJIEHUT.

3. HesaBucumoro xoMGuHmpoBaEUa mpusHaxos. CormacHo
5TOMY BAaKOHY /IBa PAa3jIMYHBEIX IPU3HAKA HACIEAYIOTCA He3a-
BHCHMO IPYT OT [pyra, pacUleliAfAch BO BTOPOM HOKOJEHUH
B cootHOImenmm 9 : 3:3: 1

3a mepmop ¢ 1900 roga m 10 Hamux gHEeH B reHETHKE GHLIR
cmenansl GonbIIMe OTKPHITHA. B wacTHOCTH, YCTAHOBIEHH Ma-
TepHaJbHBIe HOCHTENH HACHEICTBEHHOCTH B KIETKe B BHIe
XDOMOCOM, B KOTOPHIX BaKIUEHLI MOJEKYIH He30Kcupubo-
myraensoBerx kucaor (JHK). THK Bxogut B cocra KieTou-
HOTO ANpa XPOMOCOM, B HUX XPAHUTCA U Yepe3 HUX Mepekaer-
¢ regetmiecKas (Hacle[CTBeHHAasg) WHQOPMAIUA OT POJHTE-
ae#t moroMctBy. OupeneneHsl cmocoGh XPaHEHHWA W MEXaHU3-
MBI IeHCTBUA TeHeTHIECKON ma(opMaIud B KIeTKe.

PacmimpoBan reHeTmuecKWit KOJ, CHHTE3WPOBAH IEH —
yaacror [JHK, orBercTBeHHbIi 3a CEHTE3 ONHOH MOIEKYJIEI
Genra-pepmenta. DepmMeHTHI KOHTPONHPYIOT W PEANUIYIOT
[POIECCH KU3HEeATEIbHOCTH KIETKM W B KOHEUYHOM CueTe
¢opMEpoBaHWe BHEINHWX NPU3HAKOB OpraHm3Ma. Bmecre ¢
TeM Ha [eATeNbHOCTh T€HOB OIPOMHOE BIUAHEE OKa3bIBAIOT
YCIOBHS BHeIIHeH cpefsl. B c¢BA3y ¢ 9TuM pasmmuaioT gBa Io-
HATHUA: 2eHOTUN KaK COBOKYHIHOCTH BCEX HACIE/[CTBEHHHIX (haK-
TOPOB — TeHOB, IOJyIaeMBIX IMOTOMKAMH OT Pofureie#t; ghe-
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HOTUR — COBOKYIHOCTh BHENIHUX NPU3HAKOB, BOSHUKAIOIAX
OpH B3auMoJeiicTeuu remoTuna uw BHemHe# cpedsl. CiegoBa-
TEILHO, B (JOPMEUPOBAHLHU (JEHOTHIIA OPTAaHE3Ma BAKHEI Kak
TeHOTHII, Tak ¥ BHEIOHSA CPela, B KOTOPOH TPOHCXOAUT pas-
BUTUE 0COGH.

3aKOHOMEPHOCTH TeHeTHKH B GOJBINWHCTBE CIydaeB HO-
CAT yHUBepcaabHEIN xaparktep. OHM OIUHAKOBO BaKHBI W A
pPACTeHHUH, W [ KUBOTHHIX. BelnKo 3HaYeHZE TeHETHIECKUX
CTPYKTYD ¥ [IJIsi 9EJI0BEKA.

B namnofl kawmre mo BOsMOMKEOCTH OYAYT PACKPHITEL 0CO-
GEeHHOCTH TeHEeTHKH YeJOBEKA M HEPCHEKTHBE PasBUTHAL 3TOH
HayKd. Boasuiasg 4acTh CBeJEHME 1O TeHETHKE HeoGXoamMma
Kas/KOMy YeJ0BEKYy B IIaHe (IO3HAHUA caMoro ceGs», ¢ Te
4T06El ¢ GONBIIEH OTBETCTBEHHOCTHI) OTHOCHTHCI K cefe, K
OKPY:KAIOMIM JTI0/AM, K OKpYyIKaloue cpeye.

V310 eHNI0 TaHHBIX IO PeHETHKEe TeJoBeKa U 0 ero 6mo-
CONMAIBHON TPUPOJie HPeInecTByeT TIasa mo o0mell m Mole-
KyJNApHO# TeHeTHKe. Be3 yCBOeHUA 3TOro marepuaja HEBO3-
MOMKHO COBHATENHHO BOCIPHHUMATH MHTEPECHOE COMep:KaHme
KHUTH O TeHeTHKe 4eJ0BeKa.



Taasa 1.

MOJIERYJILI HYRJIENHOBLIX KHCJIOT —
NCTOYHNKN TEHETNYECKOU MHO®OPMAIIUN

OPEeBHUX MOpP SBIEHWS HACIENCTBEHHOCTH IIPUBJIEKAIN

K cebe pumMamme jiofeir. [Joaroe BpeMsa ocraBaloch 3a-
rafikofl, B 4eM SaRIIOUEHKEl MATEPHANbHbIE OCHOBHI HACIEICT-
BeHHOCTH (remermueckaa magopmanma). B XIX Bexe, mocie
OTKPBITHA KIETKM U CO3[aHUA KIETOYHOH TEOPHH, CTANO SCHO,
YTO WCTOYHEK TeHeTHIECKOH WH(OpPMAnnu JIOKAIW30BAH B
rietke. OHAKO KAKON KOMIOHEHT RJIETHKHU CIYKHET T2KHAM HC-
TOYHHKOM, [OJITO€ BPeMS, BILIOTH 710 cepeauHel XX BeKa, 0CTa-
BaJIoch 3arafikoii. Ha aror cuer BEIiBUranucs pasangHbIe IpeJi-
monokennsa. MHOrme yueHbie CBA3BIBAIM HepefaTy HacIe[cT-
BEHHBIX CBOMCTB 0T pofuTesnedl MOTOMCTBY ¢ OPraHHIECKIMHU
BBHICOKOMOJIEKY/ISIPHEIMU BEIIECTBAME KIETKE — GeIKaMU.

Opmaxo B KoHre XIX Bera meefinapcknii 6uoxummx Dprn-
pux Mumep o6HAPYHEI B AApPE KIETOK COETUHEHHS ¢ KECIOT-
HBEIME CBOHCTBAMHZ W C elfe GOJbImell MOJEKYJIAPHOH Maccoi,
yeM Geaxm. OH HasBaj WX HYKIEMHOBLIME KumcjioTaMu (JIaT,
CHYRIEYC» — fANPO).

Hoctmxerya reHeTHKH, MOJEKYIApHOH Gumonormm m Gmo-
xuMun XX BeKa MO3BOJWJIY YCTAHOBUTH, YTO HMEHHO HYKIEH-
HOBEIM KHECIOTaM HPWHAJIEHKUT TIAaBEHCTBYIOINAA POIL B Ie-
Pelate HACIE[CTBEHHOCTH OT MOKOJEHWS K MOKoJeHWio: Bme-
cT€ ¢ TeM U GeJKW ABJIATCA BayKHEHIIUME KOMIOHEHTAMU
RJIeTKH, 6e3 KOTOPEIX HEBO3MOKHA ObLina OBl peannm3arus reme-
THUecKo# muEgopMmanun. BsammMHas cBA3b M B3amMHAA 00yc-
JOBIEHHOCT, HaGNI0aeTCA MEMKIy BCEMU COCTABHEIMH KOM-
momeHaTaMu Kierkm. Jlio6as :KmBas wierka (B TOM dHCIe 1
KJIeTKa TeJloBeKa) HpefcTaBisger co0oil 1[eI0CTHYIO, CaMOBOC-
HPOU3BOJAIIYIOCH JKABYI0 CHCTEMY, BCE COCTABHBIC HJIE€MEHTEI
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KOTOPO#i 0CHApy:KEBAIOT TEeCHOE B3aMMOJeHCTBHE MEMIY CO-
Goii m oKpy:rawImein cpefoii. Bes Takoro BzammogeicTBua He-
BO3MOsKHA ObLia OBl }KM3HB, CBA3AHHAS C peajum3anmeil reme-
THYECKOW MHQOPMANAN, BaKNIOYEHHON B HYKIEHHOBBIX KUCJIO-
rax. PaccMoTpmM coBpeMeHHEIe IPEACTABICHUA O KIETHe Kak
BIIeMEHTAPHON CTPYKTYPHOU e[HHUILE JKUBOTO.

COBPEMEHHBIE NPECTABJIEHUA O KJETKE

[octmxenna nuronorny (HayKm O KIETHKe) IIO3BOJIMIM
NPOHUKHYTh B IMyCHHHBIE MEXAHUBMEL CTPOGHUA W (PYHKIIUA
KiaeTKd. MOIMHBIM CPE/ICTBOM HCCIE[OBAHUS CTPOCHUA KIIETKA
CIY:HUT 3JNeKTPOHHBLA MuKpockonm. C MOMOIIBIO CBETOBOTO
MUKDPOCKOIIA MOKHO HW3Yy4YaTh CTPyKTypsl pasmepom 0,4 MEKM,
TOr/[a KAK BJIeKTPOHHBIA MUKPOCKOII II03BOJISIET PACCMATPUBATD
o6bertel B 200 mM. Ecnu cpaBHETE pasperiaioniue CIOCOGHO-
CTM MUKDOCKOIIOB I YeJI0BEYECKOTO Ia3a, TO CBETOBOU B
500 pas cmapHee rmasa, a snexTponssid B 000 pas cuibHee
CBETOBOT0 MUKPOCKOIIA.

WsoGperenue 31eKTPOHHOr0 MEKPOCKONA IIO3BOJIUIO Ha-
Gar0/IaTh TaKWe KIeTOUHBIE CTPYKTYPHI, Kak pmOOCOMBI, MeM-
GpaHBl, KPyOHEIE MOJEKYJBl OPraHNYeCKHUX BEIecTB @ T. [,

IloMuMo 57eKTPOHHOTO MUKPOCKODA, B COBPEMEHHOH I[H-
TOJIOTAU MCIOIB3YETCA PAN GHOXUMHUUECKUX W OCuoPusmaecKux
METO[0B WCCIEIOBAHUA, IOMOTAIIWX H3YUYEHHWIO COCTABA H
musHeneaTensnocTr Kietku. Ha pucyrre 1 mpmBoguresa 0606-
[MeHHAsA CXeMa CTPOEHHS KIEeTKH, XapaKTePHOH KaK s 4eo-
BeKa, TaK W A JRUBOTHBEIX. Tamas KieTKa OrpaHWYeHa OT
OKpy:Kaiomell cpefbl HADY:KHOM Iia3MaTHYeCKOl MeMOpaHOi,
cocrosAImei u3 Tpex (6eaKOBO-TANUNHBIX) CI0eB. BHYTpH HieT-
KO pasiuuaioTcsa ALpo W muToiiasMa. fIfpo or HATOMIa3sMEL
OTTPAHWYEHO TAKKe TPEXCIOWHON IIa3MaTHIEeCKOH MeM-
Gpamnoii.

W B appe, m B maromnasme mo 00beMy OCHOBHYIO MaceCy
cocraBisgeT OeciBeTHAS BA3Kasg HKHUIKOCTH (COK), B KOTODYIO
OOrPY/REHH IPYTUe CTPYKTYDPHBIE KOMIOHEHTH KIETKH.

HMuronnazma. Iutonmasma KIeTOK BHCINAX MKUBOTHEIX HPO-
HH3aHA CIOKHON CeTIaTOl CHCTEeMOH, CBABAHHOW ¢ HADPY/KHOR
Na3MaTH9ecKon MeMOPAHOM I COCTOAIEN M3 COOOIMAIOIMXCA
MeRITy co0oif KaHAJBIEB, OY3bIPHKOB, YIUIOMEHHEIX MEII0Y-
xoB (cm. puc. 1). Taras ceruaras cTpykrypa Onlia HasBama
BaRyoJIApHOH cucTeMoit. OCHOBHEIMM KOMIIOHEHTAMHI BaKYyO-
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[TuroyuTo3H

Puc. 1. OGobmennaa cxemMa CTPOSHAA KIETKH.

JAPHO#N CHCTEMBI ITUTOMNA3MBI CJIY:HAT DHAOMIA3MaTHIeCKas
ceTh, AmepHas MeMOpaHa W KOMITeRC [ombRy.
Indonaasmaruieckas ceTb UpeACTaBILeT co00il crCTeMy
OTTDaHWYEHHBIX MeMOpaHaMy IIy3sIPHKOB, KAHANBIEB U IH-
cTepH, opMa u pasMepsl KOTOPHIX B PABHBIX KIETKAX Pas-
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ameabl. HasBaHme sTOTO opraHoma KIETKE OTPaskaeT MeECTO
PacHoJiOMReHHSA €r0 B IEHTPANbHON HYACTH IETONJIA3MEIL
(rpeu. «3HMOHY — BHYTpPE). OJHOMIA3MaTHYeCKasA CeTh ObI-
BaeT [BYX BHUIOB: I'PAHYJIAPHAS, COCTOAIIAS W3 KAHAIBIEB I
IUCTEPH, MOBEPXHOCTh KOTOPHIX yCesHa 3epPHLIMKaMd (rpaHa-
Mu), ¥ arpaEyJisapHad, T. e. rnafgras (6es rpau). I'pans B 58-
JOIIa3MaTAYECKOR CeTw He YTO MHOe, KaK pubocoMbi. 3aMede-
HO, ITO B KIETKAX 3apOojsImieil KUBOTHBIX HaGIIOTAETCA Ipe-
IMYIeCTBEHHO TPAHYIAPHAsA SHIOMIASMATHYECKAS CETh, 4 Y
B3pOCHBIX (JOPM — arpamHyisgpHasd. 3Hasg, 4T0 PrGOCOMEI B IH-
TOMIa3Me CJIy:KaT MEeCTOM CHHTe3a OeiaKa, MOMHO YTBEPHK-
IaTh, 4TO TPaHyIsAPHAS CeTh mpeofiagaerT B KIETKAX, aKTHB-
HO cuaTesupyoInux 6emor. CumraoT, 9T0 arpaHyIspHAd CeTh
B Gosjpmieil cTemenm HpecTaBieHa B TeX KJIETKAaX, Ife mjier
AKTUBHEIA CMHTE3 NAMUOB (JKEDPOB W JKUPONONOOHBIX Be-
IOEeCTR).

O0a BuIa DHOMIA3MATUYECKONA CETH HE TOINHKO YIACTBYIOT
B CHHTE36€ OPraHMiecKuX BEIECTB, HO I HAKAIIUBAIOT X TPAHC-
HOPTUPYIOT X K MecTaM Ha3HAUEHH:, PeTyIHPYIOT 00MeH Be-
MIeCTB MEMKY KIETKOR M OKPY:KaoIIell ee cpeflol.

Komnaerc Ioavdocu B oTimume OT DHIOINIAZMATHYECKON
ceTm pacmonaraerTcs BGam3m sApa, B 30HE, COBEPIIEHHO JIH-
menuoi pubocom. Hommnexe I'onb[En yuacTBYeT B CEKPeTOD-
HOH [[eATEeIbHOCTE W B CHHTE3€ YIJIeBOJOB, a TaK:Ke B TPaHC-
HOPTHPOBKE W XPAHEHUM MUTATENLHBEIX BOINECTB KIIETKIE.

Murozondpuu (rped. «Mu-

TOCY» — HATh, (XOHIPUOH)» —
IpaHyna) HA3LIBAIOT YHepre-
THYECKAMHU CTAHIUAMY Kie-
ToR. Tarkce mHazsamme 00-
YCIOBIMBAaeTCA  TeM,  4TO
HMEHHO B MAETOXOHIPHAX TIPO-
HCXONUT H3BJIEUEHHE DHEp-
TAM, 3aXII0YeHHOM B IUTH-
TeXBHEIX BemecTBax. Dopma
MUTOXOHJPUH W3MEHYUBA, HO
qaile Bcero OHH OBIBAOT B
BHpe HuWTel wiu rpasyn. Pas-
Mepbl B YHCIO HX TaKkKe He-
TOCTOSHHEL

MuroxoHnpum yame BCeto
AP arm Pme. 2. ODIeKTPOHHO-MUKPOCKO-

PaBHOMEDPHO  DPACHPENCNCHEl ppqecpag dororpadma m cxeMa
B IUTOIJIa3Me. B cooTserct- MHTOXOHIPHH.



BHH ¢ BLIIONHAEGMEIME (QYHKIUAME OHE B HEKOTODPBIX KIeTKaX
CBOGOJIHO TEPeMenaoTCsa Mo MUTONIa3Me, [OCTABISAA 10 Mepe
meobxomuMocTy B pasnuuaubie yuacTkun AT@ (sHeprermuecroe
BemecTB0). B cmenmannsmpoBaHHLIX KIETKAX MATOXOH[IPHU
TMOCTOAHHO JIOKAJU30BAHLL B TeX Y4acTKaX, IJie IPOUCXOIHUT
HempepriBHOe moTpebieHne sHepruu. Hampmmep, B MEIIIETHBIX
KJIeTKaX MEUTOXOHJPUU KONBI[OM OKPY:KAiOT MBLIIIEYHEIE BOJIO-
KOHTA.

MuroxoHZpPUA cOCTOAT W3 ABYX MeMOpaH: HAPYXKHOH I
BHyTpeHHel. BHyTpenuss MemGpaHa oGpasyeTr BBIPOCTEHI, Ha-
3BIBaeMbie KpmcTaMu (puc. 2), KOTOphle CIJIOMB YCTIAHSI
gepmentamz. Hanmuve wpucr yseamumsaer OOLIYI0 IIOBepPX-
HOCTH MHTOXOHJIPWiA, 4TO BAKHO I AKTHBHON [eATeJBHO-
cru gepmentor. Ha kpucrax mpowmcxomsar epMeHTATUBHEIE
peaxnuu, B pesyibrare KoTophix us gocdopa u AID (ageno-
suHAH(ochaTa) CHHTE3UPYETCHA MAKPODPIEIECKOE BeEIIecTBO
ATO (apmenosmuTpudocdar). Ilocrenree cIyRAT OCHOBHLIM
HMCTOYHWKOM SHEPIWU [JIsI BCEX BHYTPHKIETOIHLIX IPOILECCOB.

Muroxomgpun — 5T0 OPraHOUALI, B KOTGPEIX OOHAPYHEHEI
ceou cuenuduyeckue [JHHK m pubocomsr. B cBA3m ¢ aTUM OHE
CaMOCTOATENBHO Pa3MHOMKAIOTCA NPHU [eNeHNN KIEeTKH.

Pubocompt — BaykHeHINUe OPTaHOU/HI TATOIIAZMEL, COCTOSA-
uime ©3 pubOHYKIEMHOBON KucxoTH 1 Genra. Ecam mmrToxonp-
puu; HasBIBAIOT «(HabpUKOH SHEPIrUUy (IHEPreTHIECKAMH CTaH-
nuaMu), To prbOCOMBI MOKHO Ha3BaTh «(pabpuioir Oeiakay,
TaK KaK B HOX MPOMCXOJUT CUHTE3 Genka.

HonmuectBo pubocom 3aBUCHT OT (PYERIHOHAIBHOTO CO-
croguus KieToK. Tak, B MONOMBIX, pacTymiux KIeTKax, THe
UeT WHTEHCHBHEIA cumHETe3 Gesnra, omm cocrasisior 20—30Y%
ot obmieit maccel. Ilpw romomanwm ke, HampmMep, KOTHa UH-
TEHCHBHOCTH GEIKOBOTO CHHTE3a CHEIKAETCH, UHCI0 pubocoM
CyLIECTBEHHO YMEHDIIAETCH.

ITo ghopMe puGoCOMEL MPEACTABIAIT COGOM ORPYTJIBIE TElb-
112, pasfeneHHble KeA00KOM Ha GONLIIYI ¥ MEHBIIYIO YaCTH
(cy6penmmnnsi) (pme. 3). YacTo meckoinko pubocom 00benm-
HAITCA HHUTLIO CHELHANbHOM pPHOGOHYKIEMHOBONH KUCIOTHI
(PHR), zassiBaemoit madopmanuonnoii (n-PHK).

Bryrpennee crpoenme pm6ocoM BO MHOTOM €I€ OCTAETCA
saraproit. Cunralor, uro PHK B puGocome 3ammmaer moBepx-
HOCTHEBIH cx0ft, a Genxku — BHYTPEHHUIA.

fAnpo. Adeprnas membpara, OTTpaHAIUBAIOIIAA AAPO OT IH-
TOTJIA3MbI, BXOJAUT B KOMIUIEKC BAKYOISPHOH CHCTEMEI
(puc. 1). 3ror BHIBOJ, OGycmoBnAmBaeTCsa NByMA (axramm. Bo-
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TepPBLIX, U JHOIIa3MaTHYe-
cKafg CeTh, I KoMIieKc 1 0ib-
IJRU HEIOCPEeCTBEHHO CBS-
3aHLL ¢ A7ePHON MemOpamoi
(cm. pume. 1). Bo-Bropnix,
OBLTI0 yCTAHOBIEHO, ITO OPH
(opMEpOBaHUN ANIpa HA CTa-
oum Temoashl MHUTO3A IIH-
CTEpHBI  DHJOIIa3MaTHIe-
CKOl CeTH CKAIIMBAIOTCHA oo, i
BOKDYT XpoMocoM m 00pa-  kugioma
3yIOT AfepHyI MeMGpaHy.

IIpu sToM PUGOCOMBI OKASBEI-

BAIOTCA  PACHOJOKEHHBIMU

Ha TOBEPXHOCTH fAJepHOHA

MeMOpaHbsl, o0pameHHON K
nuromnasMe. Ha spepHO Pacmyuuil
MeM6paHe Gbim OGHapyske- nopunenmud
HEL IOPHE, Yepes KOTOpbIe

(kar w uepes HapymEYIO Puc. 3. Cxema cTpoenusa puGocoMBr
mIa3MaTAYecKyl0  MemOpa- e

HY) OJHE BeINecTBa MpPOXO-

mar gerde, geM gpyrue. Hanmame Taxmx mop ompepenser uzGu-
paTeapHYI0 IPOHUIIAEMOCTh 3TUX MeMGpaH.

B anpe pasamuanTcs OfHO MW HECKONBKO Adpblser. ORa-
3aJI0Ch, UTO MEXKIY AKTHBHOCTHIO KIETKH W Pa3MepPOM SIDHI-
IDeK CyIMecTByeT HOpsAMas CBA3b: UeM AaKTUBHEE INPOTEKAIOT
TIPOIeCCH CHATe3a GeKa, TeM KpyIHee APHINKT, 1 Haobopor,
B KJIETKaX, Ifle CHHTe3 (GeaKa orpaHnYeH, ALPHIOKA WINX 096HD
HEBEJIWKHU, WIA COBCEM OTCYTCTBYIOT.

UccenemoBanusa yIeHBIX MOKA3aH, 9TO AAPLIIOIKYA HAXOMAT-
¢s1 B TECHOM KOHTAKTE C OHpeeleHHbBIME Xpomocomamu. 1lpn-
YeM KOHTAKT OCYIIeCTBIAETCH uepes OUpe[eNeHHEIH yIaCTOK
XPOMOCOMEI, Ha3bIBAEMEBIN OPraHM3aTOPOM sAApsImKa. [Ipuasaro
CUMTATH, UTO OPTAHMBATOP ANPEIIIKA COJEP:KHAT TeHBI, KOTO-
phie RopmpyioT pubocomannryio PHR.

Ha pucyske 4 mpuBopmTcs 3JEKTPOHHAA MEKPOQPOTOrpa-
usa agpa (KIETKE HO[KeIyTOoYHOH sienesbl). Ha Heit scHO
BUJHO, UTO AJIPHIIIKO OKPYIKEHO TNIBIOKAMEW ZpoMATUHA, TPeN-
CTABIAINEMA CO0OH ITOTHO CHMPANW30BAHHEIE YIaCTKU HU-
TH XPOMOCOM. OTH TIBIGKH XPOMATHHA B ALPE KiIeTKW HaGI0-
JaloTcA B Iepuoj mokosa — B maTepdase. B mpouecce moxro-
TOBKZ K [IENCHMIO sflpa MPOMCXOJUT COEpAIW3alHsa HUTHE XPO-
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Puc. 4. dmerTpoHHO-MUKpOCKonmIecKas dotorpadus ampa:
1 — SNEPHBI COK; 2 — SAIPBINKO; 3§ — XPOMATHH.

MOCOMBI, YTO IPHUBOAMY K IOABIEHUIO CTPYKTYP, XOPOIIO 3a-
METHHX B MeTad)ase Py M3y4EHHWH B CBETOBOM MHUKDPOCKOIE.

IIpomecc meneHus KiIeTku, B pes3yibTaTe KOTOPOrO ®3 Of-
HOW MAaTepHHCKON 00pas3yTca ABe HICHTHIHBIE JOTEPHEE, Jie-
JKUT B OCHOBE CAMOBOCHIPOM3BE/eHNA BCero MuBoro. OTKpeiTHE
HTOTO NIPOIECcca MOCHYHMIO YCTAHOBIEGHHUIO COI03a MEKAY IIU-
TOJIOTMEN W TeHEeTHKOW, CO3[LaHWI0 HOBOM OTPacay — IHUTOTe-
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perurd. Takoil o3 BHOIHE OHpaBIaH, TaK KaK HMEHHO B
mporiecce JeleHusa KISTKM OCYIECTRIAETCA mepefada Haciel-
CTBEHHBIX CBOMCTB (TreHETHYECKOW WHEQOPMAIUE) OT POIUTE-
neir moToMCcTBY. B 0CHOBe KM3HE[EATENbHOCTH KIETKH JIeKAT
GUOXMMUYECKIE HPOIECCH, MPOTEKAEMEIE HAa MOJIEKYIAPHOM
ypoae. COOTBETCTBEHHO W TeHETHUYECKHE HBIEHWS B KIeTKe
CBA3AHLL C MOJNEKYJIaMd OPraHWYIeCKUX BeIEeCcTB, CHYRAIuX
mpefMeToM W3yueHHs Gmoxmmuu. B pesyibrare 3a mociefEee
HecATWIeTre BO3HUKIN HOBEIE OTpacidm OWOJOrMYEecKol Hay-
KA — GMOXUMWUYIECKasd W MOJNEKYIAPHASA TeHeTHKA.

Temepsr yie HECOMHEHHA POJIb HYKIEWHOBEIX KHCIOT B
XpaHeHWH ¥ Iepefade reHetmyeckoin wudopMmanuu. OnmHaxo
BEIMKA ¥ PoNb GENKOB B peaim3aliuu TeHeTHIeCKOod mHEOp-
Malid ¥ B JKE3HEIeATeIbHOCTH KieTKE B meioM. [lostomy
HeNb3d PACCMATPHBATh HYKJIEWHOBEIE KHCIOTHI BHE B3aWMO-
cBsasu ¢ Genkamu. O3HaROMEMCH Hpesk[e BCero ¢ OeaKaMu, UX
cTpoenneM B (PYHKITUAMA.

BEJIKH, NX COCTAB, CTPYRTYPA 1 BHUOJIOTUYECKASA POJIb
B RJIIETHE

Benxn mpepcraBasior co6oit GonbIme MOIEKYIBI, COCTOH-
mue n3 100—3000 u Gomee smeMeHTAPHBIX 3BEHBEB — aMUHO-
KmenoT. Takue BermecTBa, COCTOAIMAE U3 MOBTOPAIMIAXCA diie-
MEHTAPHBIX 3BEHHEB — MOHOMEDOB, HA3BIBAOTCH MOIHMEpa-
mu. CooTBETCTBEHHO OJIKM MOKHO HABBIBATHL MOJIMMEpaMHd
(zommammuEorucaoTaMn). MoHoMepaMm mx CiIy:KaT aMwWHO-
KUCIIOTHL,

Beero B :®uBo#l KaeTke m3BecTHO 0oKolo 20 BHIOB OCHOB-
HEIX amMmuHORECHOT (Tabn. 1). Haspamwe aMHHOKHCIOTEL mMONY-
Y@IU W3-3a COJEPIKAHUsA B CBOEM COCTaBe aMUHHOM TI'PYLIIEL
NH,, ofmagarormeir oCHOBHHIMA (IIEA0YHBIME) CBOMCTBAMHE, H
Rap6okcunpHOR rpynmet COOH, mmelomed KHCIOTHBIE CBOM-
crBa. Hanmume 5THX OBYX TIDPYyOO — aMUHHOX W KHUCIOTHOR
(xapGokcunpHEOM) — o0ycaoBIMBaeT aM@OTEPHOCTh AaMUHO-
KHUCIOT, T. €. BX CIOCOOHOCTh aKTHBHO PEAarmpoBaTh C Bele-
CTBAMH KaK KUCIOTHON TPHPOAHI, Tak W memoanoi. [lpu sanm-
MaTeILHOM PAaCcCMOTPEHHAH XAMUYECKEX (DOPMYJ aMAHOKHCIOT
(cMm. Ta6u. 1) MOKHO 3aMETHTH, YTO BCE OHH HMEIOT OfUHAKO-
syio rpynny NHe—CH—COOH u ornmwaromyiocs rpynmy, Ko-
TOPYI0 Ha3eIBAIOT pajfmKanoM. TakaMm o0pasoM, aMIHOKUCIOTEL
OTIMYAIOTCH APYT OT IPYra COCTABOM PAaSHKAIOB.
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Fanuns Ananann Banun Jlefinua
(ram) (ama) (Bau) (v1eit)
H;,C CH,
N/
H;C CH, CH
N/ |
?H3 CH CH,
|
CH, CH éH CH
VA /N N\ N\
H,N COOH |H,N COOH H,N cooH H,N Cool
Cepur Tpeonnn Oucrenn Acnmaparud
(cep) (Tpe) (1uc) (acm)
?HP, CONH,
|
(I:HZOH CHOH CH,SH CH,
| |
CH CH (l,l-l CH
N\ N\ N\ AN
H,N cCoon H,N COOH H,N COOH H,N COOH
Aprurug Jinsun Mmctunun
(apr) (mn3) (rmc)
H,N NH NH,
\/ |
? CH,
I
(,ZH2 (,_[{2 CE
/N
CH, CH, HN” N
| | — CH
CH CH CH
N\ '\ '\
H,N COoH H,N COOH H,N COOH
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Ta6amna 1

WUzoneinnu MeTwoHns DennnanagnH Tuposun
(nneit) (Mer) (en) (Tmp)
CH, OH
|
P : @ Qe
“H, CHj JIHQ N\ N
\/ |
(']H CH, H, CH,
CH H H &H
VAN AN VAN AN
H,N COOH H,N COOH H,N COOH H,N COOH
[oryrammn Tpunrodan IIpomrus
(ray) (Tpm) (Tpo)
CONH,
CH CH.
& ? | Hzcl__ CH,
H CH H,C CH
/N /N NA N
H,N COOH H,N COOH NH "'COOH
AcnaparuHOBasg KHCJIOTA 'yTaMuHEOBafA KHCJIOTa
(acm) (ray)
?OOH
COOH CH,
| |
CH, C!H2
(,ZH CH
7\ '\
H,N CooH H,N COOH
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Puc. 5. CxeMa KoEfeHcanuu ammuokmcaor. R, Rl RII, R1II
A 7. ).— PAJUKAIE AMAHOKHCIOT.

Momneryina Geara o6pasyerca MOCIENOBATENLHBIM COeIHHe-
HEEM aMUHOKHUCIOT [PYr ¢ ZAPYrOM NeNTHAHBIME CBA3AMHE
CO—NH. CoegumHennio aMHHOKHCIOT B HOIMMEPHYI CBA3b
cmocoGCTBYeT BX CBGHCTBO amgoTrepHOCTH, Grarofapsa KoTopo-
My ofpasyercs MeNTUIHAsA CBASH MEKAY KUCIOTHON IPyHIoR
COOH ofnoi aMIHOKICITOTH U ocHOBHoM rpynmoit —NH, npy-
roit aMuHEOKHCIOTEL. llpum sTOM BEIflENsETCA MOJEKYda BOMEI
(pmc. 5). Ecan ob6pasoBaBimasica moamMepHad Iels KOPOTKAd,
OHA HA3BIBAETCHA MENTHIHON, ecim [IWHHAS — OOJNUMeNTH[-
uoit. IlocmenoBaTeIbHOCTS aMUHOKACIIOT B Ienu GeIKOBOH Mo-
JAEeRYNBl CIYRAT HKAYECTBEHHOH XapPAKTEPUCTHKON JaHHOIO
Bupa Oenka. VismMeHenwe B pacuoiosKeHun Haske OXHONU aMUHO-
KUCIOTHL BefieT K 06pa30BaHUI0 COBEPUIEHHO HOBOH MOJERYIEI
6enra. Mcexona m3 9TOTO, HETPYAHO IOLCUATATH, YTO UHCIO
0eNKOBEIX MOJIEKYJ, KOTOpoe o0pasyerTcsa Lpu COYETAHUN
20 pasHBIX AMHHOKUCIOT, IOCTATAET aCTPOHOMUIECKOH AP PEL.
Jlns cpaBHeHHA MOMKHO DPHBECTH IpmMep ¢ anfaBATOM pycC-
CKOrO ABBIKA, cocToAmMuM m3 32 GyKB. 37eCh raK ke, Kak U B
crydae ¢ Gelkamu, m3MEHEHEE B OfHOH TOIBKO GyKBE mPUBO-
OUT K 00pasoBAaHUI0 COBEPINEHHO HOBOTO CIOBA, HANpPUMeEp:
COH — TOH — TPOH — 3BOR m T. 1. BMmecre ¢ Tem coueramme
Bcero 32 GyKB pyccroro angasuTa faeT HaM 60raTcTBO U Kpa-
COYHOCTH MOTYUero PyCCKOTO A3BIKA.

Ouesmpno, 4r0, eciam Gonplume MOJEKYIH (MaKpPOMOJTEKY-
apl) Gemxa 6yLyT pacmonaraThbCsi B KIETKE B BHITAHYTOM CO-
CTOJHNH, OHH 32MMYT B HEH CIMUIIKOM MHOTO MECTa, 4TO Ompe-
TeleHHO 3aTPYZHMIO OBl JRUBHEEATENBHOCTL KIeTKU. B cBaA-
3W C DTHM MOJEKYIJsl OeJIKa CKDPYYHBAOTCH, H3TUGAIOTCH,
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CBEPTHIBAIOTCA B CaMble Da3IHYHEIE
rorgurypanua. CoOTBeTCTBEHHO Pas-
AW9A0T NEePBUYHYI0, BTOPHYHYI,
TPETHUHYI0 W IeTBEPTHIHYI CTPYK-
TYDPHl MOJEKYJ 0eIKOB.

IHepsuunas cTPYKETYpPa MOIEKYI
feaKOB mpefcTaBisaeT coboH MOPATOK
aMUHOKHCIOT, COeIWHEHHBIX ME-
ny co6oii TenTHAHBIME CBA3AMH
(puc. 6).

Bropuuhas CTpYKTYpa BOBHUKA-
eT Ha OocHOBe mepemuHOH. B sTOM
cayyae BEITAHyTad OeIKOBAad IeIb
VRIa[EBaeTCA B (QOPMY CHOHDAJH,
COCTOSAIIEl M3 PaBHOMEPHEIX BHTKOB.
Coceiaue BUTKE COGJUHEHBl MEKIY
coGoii cnaGeIMu BOJOPONHBIMH CBf-
38MHI, KOTOPbie 0OPU MHOTOKPATHOM
NOBTOPEHMH UPUTAIOT YCTOHIMBOCTH
MojieKynaM GeJIKOB C DTOH CTPYKTY-
poit (cM. pme. 6). BropuuHyio cTpyK-
TYPY MOJEKYX GEJKOB MOKHO CpaB-
HOTH €O COHPANbI0 B JIEKTPOILIHT-
Ke WIM ¢ BHHTOBOM JIeCTHUIIEH.

Tperuunas cTpykrTypa BOBHUKAET
ma ocmoe BropuuHoit. IIpm »TOM
cOWpanb  BTOPHYHONH  CTPYKTYDHI
VRKIQ[EIBAeTCS B TPEXMEDPHBIH RIIy-
Gox. DopMa TaKoro KIy6Ka y Ka-
moro Buma GEIKOB CTPOTO CHENMIEPUI-
ma. Tpermumas cTpyKTypa yIepsRu-
BaeTCA B TAKOM BHUJ@ 3a CUET TaK Ha-
3EIBaEMBIX auCyabPuaabix (S—S)
CBA3EH, BOSHWKAWIINX MEKIY aMu-
Hormcroramu nucremnamu (puc. 7),
a TaK:Ke 3a CIeT MHOKEecTBA CJIabbix
cBsAZeH (DIEKTPOCTATHYECKEX).

Yergepruuhaa CTPYKTYpa WMeeT
MeCTO B Cliy4ae CKPYJYUBAHUS He-
CKONBKUX MOJEKYJ GeJKOB TpPETHY-
HOH CTPYKTYpHI ¢ 06pasoBammeM ge-
THIDEXMEPHOA KOHQUrypammm (cm.
puc. 6). UereprmuHas CTPYKTypa
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Puc. 6. Paznmansie CTPYK-
TYpsl GeNKOBEIX MOJEKYJ:
1 — nepBUYHAs;, 2 — BTOPHUY~
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Puc. 7. CBasm, crabmizsupylolige TPETHUHYIO CTPYKTYDY GeJIKOB:
1 — BJeKTpPuCTATHYECKIE; 2 — BOJOPOAHBIE; 8 — S—S (AUCYNbPUAHEIE).

MozkeT GBITh 0GpasoBaHa MOJeKyIaMu GelKoB He OJHOTO BHA,
a HECKOJNbKUX.

B crpyrTypax GeaKoOBHIX MOJERYNn HaGII0[aeTcs Ciejyio-
mas 3aKOHOMEPHOCTH: UeM BBIINE CTPYKTYPHHIN YPOBEHB, TEM
cnabee mojlep:RUBAIONINe HX XuMnYeckue cBsasu. CGBA3M, mMOA-
JepKuBalolue UYeTBEPTHUHYI0, TPETHYHYI0 ¥ BTOPHUHYIO
CIPYKTYDPH, KpafiHe UYBCTBUTEIbHEI K (PH3HKO-XEMHAYECKUM
yenoBusaM cpefsl, TeMueparype, pH, pagunanuu u 1. A, Ilop ux
BO3JIeficTBHEM CTPYKTYPHL MOJEKYH GeJIKOB pa3pyINaoTcsa [0
IePBUYHON — MCXOJHOW CTPYKTYpPHL. Takoe HapylleHWe Ha-
TUBHOU (OPHPOIHOIN) CTPYKTYPLI GEIKOBBIX MOJEKYJ HasbIBa-
for feHarypanmei. CremeHs JeHATYypPAlHd 3aBHCHT OT WMHTEH-
CUBHOCTH [HCTBYIOINNX HA HIPHPC/HBIA GelOK (PU3WKO-XUMU-
YeCKNWX YCJOBHH: 4dYeM OHNM WHTEHCHBHee, TeM CHIbHee
JleHaTy paIas.

Monexynsl GelKOB OTIAMYAIOTCA APYT OT APYTa MO BOCIPH-
UMYMBOCTH K JeHaTypupywomeMmy arenary (yciosmio). Tax,
ANYHE Genox memarypmpyerca mpn 60—70°C, a corparm-
TeNbHBLA GesoK Meimr — npa 45°C.

IIpn neGoasIoit HETEHCHBHOCTHE [EHATYPUPYIOIIEro areH-
Ta MHOTHE GeJKH CHOCOGHBI CAMOMPOW3BONBLHO BOCCTAHOBHTH
CBOI0O HCXOJIHYIO CTPYKTYPY, T. €. 3jlech Habmiojaerca pedary-

panus.
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BumecTe ¢ TeM Hp¥ BBICOKOW WHTEHCHBHOCTH [eHCTBUA fie-
HATYypUPYIOIEro areHTa OEIKHA MOTYT IOJABEPrHYThCA HEeoO0-
patumoii memarypanmm. Hanpumep, AwgHEI GeXOK, mogBepr-
HYTHI# BO3[EACTBHIO BHICOKOII TeMIIepaTyphl, HeoOpaTuMo [e-
HaTypupyercs (cBapmBaercs) m y:Ke o0paTHO B HATUBHEIA He
nepexonur. VImermHO (paKkTOM HaNW4yWsa HEOOPAaTHMON HeHATY-
pauum GeIKOB KIETOK O0BACHAETCH HEBOBMOKHOCTH JKUSHEU B
YCHOBHSAX 0OY€Hb BEICOKOW TeMIIepaTypHl.

Buonormueckas poxb GenxoB B KieTke. Deinxu, HasbiBae-
MEBIe Tak:Ke mporemHaMu (rped. «IpOTOCY — IEpBHIH), B KiIeT-
Kax ;KUBOTHBIX W PACTEHUH BBHINOJHSIOT IPAH/HO3HEIE L0 CBO-
M MacmrabaM QYHEKIAD.

B GonpmmHCTBE CiIyYaes TPOABIEHWE JKA3HEA OMpeesd-
eTcs aKTHBHOCTBIO GeiKa. OHeprus KIeTKH IIPEekIe BCero
mper Ha cuHTe3 (eiKa, a 3areM yiKe pPAacXO[yercsl HA BbI-
HONHEHNWEe [PYTUX PasHOOGPAasHBIX MPOIECCOB. K OCHOBHBIM
(QYHRUUAM, BEIIOMHAEMDBIM OeAKAMHU, MOMKHO OTHECTH CJe-
IyIoIIue.

1. Karaauruneckas. fRusnenearelbHOCTh KIOTKA, B OCHO-
Be KOTOPOI JIEKAT CUCTEMA B3AUMOCBIBAHHBIX OMOXHMAIECKUX
pearuuii, 6blia GBI HEBO3MOKHA (€3 OMOTIOTHIECKUX KaTalu3a-
TOpoB — (epMerToB. DepMEHTHI IO CBoeH HPHPOJe MpeacTaB-
JAT MONHOCTHI0 WM IOYTH HOJHOCTHIO Geixxm m obiamaior
Heo0BI9aiino GoNbINoll KaTaTUTAIeCKON akTUBHOCTH. Hampn-
Mep, OflHa MOJeKy;aa (epMeHTa 3a OJHYy MUHYTY OCYINECTBIA-
eT pearnuio pacmafa OATH MYJUITOHOB MOJEKYN HEpPOKCHIA
Bomopoma (HqOp). Harammruueckas axtmBHOCTH (epMEHTOB
obecmeynBaeT MPOXOsKAeHAE OTPOMHOIO IHCIA CHOMKHBIX CHH-
TE30B B KJIETKe IPU HUSKHAX TEMIEePATYyPax ¥ MajoM [IaBIeHUH.
Taxoro ypoBHs cHHTE3a IOKa He JOCTHIIO HW OFHO HPOMEIII-
JIEHHOE IPOU3BOJCTBO.

2. Orpaxcareavras. Bearu KiIeTKE OCYIIECTBIAOT IPUEM
curmanos, uaymux usBHe, llpm stom pmeficTByoomme QaxrTOpPEI
cpesl — TeMIEepaTyPHBIH, XWMUWYECKUH, MeXaHWYeCKUT
U T. I.— BEI3HIBAI0OT WBMEHEHWd B CTPYKType GelIKoB — oGpa-
TAMYIO JAeHATYpaIuio, KOTopas B CBOIO OYePENb CIOCOGCTBYeT
BOSHHKHOBEHHUIO XUMUWYECKUAX Pearnuil, o6ecmeInBaIomux oT-
BeT KIeTKH Ha BHEIITHee pasfpasKeHme. JITa CIOCOGHOCTD
GeIKOB NeRHT B OCHOBE paGOTHI HEDPBHOI CHCTEMEBI, MO3Ta
# Apyrux OpM OTpPasKeHU#A, CBOHCTBEHHBIX JRWBLIM Opra-
HHU3MaM.

3. I'opmonasvras. T'opMOEEr Tarke MPENCTABIAT COGOR
Genxn. Hapsagy ¢ HepBHO# cmcTeMOM TOPMOHEBI YIPABIAIOT pa-
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GoTol pasHBIX OPraHOB (M BCEr0 OPraHW3MAa) YEpe3 CHCTEMY
XAMUIECKUX PeaKHuil.

4, Jleuzareavrasn. Bee BUBL IBMKEHNH KICTKE W OPTAHU3-
Ma: MepIlaHWMe pEeCHWYEK Yy MPOCTEAMHNX, COKpaljeHune
MBI, y BHICIIWX JKWBOTHBIX W [PYrHe ABUraTelbHBIE IPO-
IleCChl — MIPOUBBOJATCA OCOOBIM BUIOM OEIKOB — COKpa-
TUTEIHHBIM.

5. Iaacruueckasn. Benku ABIAOTCA OCHOBHBIM CTPOUTEIb-
HBIM MaTepuajioM KieTok (mx meMOpaH — 060J0UeR) m opra-
HEU3MOB (MX KPOBEHOCHBIX COCYMOB, HEPBOB, HUI[EBAPUTEIBHO-
ro tpakra u T. 1.). Ilpm srom Gexxw o6mafanT WHIUBULY-
aIbHOM CHeNWQUIHOCTHIO, T. €. B OPTraHA3MAX OT/ENbHBIX
JI0Mlel cofepsKaTCsa HEeKOTOPhIe, XapaKTepHEIe JHNIL [JIS Hero,
Oenxu.

6. 3awurnas. Hexoropsie BuAsl GeIKOB 3aIMAMAIOT KIET-
Ky W B IIEIOM OpPraHWsM OT MONAfaHHs B HEX YYKepPOXHBIX
res. Takue Genkw HOCAT HasBaHue aHTHTEeN. HpoMe Toro, Ger-
Kz ((pepMeHTHI) MOTYT BOCCTAHABIWBATL B KIETKEe HOpasKe-
HUf, BOSHUKAIOINE B YHAKAJILHBIX MOJIEKYJNaX HYKIEMHOBBIX
KUCIIOT.

7. T'pancnopruas. Bejaok remMorno6ue KPoBHu CHOCOGEH CBS-
3BIBATH KMCJIOPOJ, BO3yXa U TPAHCIOPTUPOBATHL €r0 IO BCEMY
Texy. JTa BasKHeHmas (yHKOHS CBOHCTBEHHA W HEKOTOPHIM
Ipyrum Geaxam.

8. Inepeerunecran. Benkm HapALy ¢ YIIAEBOJAME ¥ RH-
paMu ABIATCA UCTOUHHKAME DHEPrud B opranmsme. Ilpu pac-
memnerun 1 r Geaxa ocBoGosmmaerca 17,6 w/sx. Tawmm 06-
pasoM, GeTKM — 9T0 Ba)KHEHIOWHA KOMIIOHEHT KJIETKH, 6e3 Ko-
TOPOr0 HEBOSMOKHO IPOABJIEHAE CBOMCTB JKU3HMU.

ITomueprmBas orpoMHEYI0 PONb GEJIKOB Mg ABICHUSA KU3-
g1, 0k0s10 100 ner mazag @D. JHreapc mECAI, UTO (KU3HD €CTh
coocof cymmecTBOBaHMA GenroBHIX Ten». Passmrue Gumomormm
TOKA3aJI0, UTO [EWCTBUTENHHO BCE OCHOBHDLIE CTOPOHLI HKH3-
HeJleATENHHOCTH CBSA3AHBL €O CTPYKTYPOH ¥ (QYHKOUAME
6enKoB.

OnHakro BOCHpOW3BeNeHNE RHBOTO, SBICHUE HACIECTBEeH-
HOCTH, KaK MBI YBUJUM MO33Ke, CBA3AHO C MOJNEKYJISPHLIME
CTPYKTYPAaMA HYKIEHMHOBBIX KHCIOT. JTO OTKPHITHE SBHIOCH
PesynbTaTOM HOBeHIMIHX HOCTW:KeHUH Guonormum. Temepb Mbi
3HaeM, 4T0 jobad KEBad KieTKa 00a3aTelbHo oblafaer OBy-
MsA BAJAME OOAUMEPOB — GelKaMd 1 HYKIEWHOBEIMU KHCIO-
taMu. B ux B3amMmopeicTBUN 3aKI0UEHBI caMble IIy6oKAe ¢TO-
POHBI ABJEHUSA KUZHIU,
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HYRJEMHOBLBIE KHCJIOTBI, COCTAB, CTPYKTYPA U BHbI.
CAMOBOCIHIPOI3BEJEHUE MOJEKRYJ [JHK. AT®

HyxnewHoBbIe KMCIOTHI, TAK KE KaK U 0elKH, ABIAOTCH
monumepamu. MoHEOMEpaMu WX CIYKAT HYKIEOTH[H, B CBA3N
¢ YeM HYKJIEHHOBEIE KUCIOTH MOKHO ele HA3EIBATh MONHHYK-
JIeOTHAMMH.

HywnenmHoBEle KuUCHOTHI Oblnm o6HADY:KEHBI B KIeTKax
BCEX OPTAaHM3MOB, HAYMHAA OT MPOCTEHMUX ¥ KOHYAS BLICIIHA-
mu. XUMHAYECKHUA cOCTaB, CTPYKTypa U OCHOBHEIE CBOICTBa
9THX BEINEeCTB OKA3AIHCH YAWMBUTENLHO CXONHBIME y CaMBIX
Pa3sHo0GPa3HBIX JKUBEIX CYHIECTB.

B mocrpoenuu GenkoB mpmHMMaer ygactme oxomo 20 Bm-
OB aMHHOKUCIOT. Pa3nuaAbIX BAMOB HYKIEOTHIOB, BXOMAIITX
B COCTAB HYKJIEHHOBHIX KACIOT, BCOTO 4.

B KUBBEIX KieTKaxX COMEPKUTCA JBAa THUIA HYKIEUHOBEIX
KEcioT — fesoxcupubonywiennoBas ([JHHK) m pmbomywienm-
voBag (PHR). B cocra rax QHHK, rax uw PHK mxonar myx-
JEeOTH[BI, COCTOAINNE W3 TPeX KOMIOHeHToB: 1) asormcroro
OCHOBaHHs, 2) YIIEBOZA, 3) oOcTaTKa (POCQOPHOR KHUCIOTEL
Opmaxo cocraB stmx kKommoHentos y JITHH m PHH wumeer ot-
JIAYATENbHBIE 0COGEHHOCTH.

@Docgopras Kmcaora opmHaxKoBa B Momeryrax JHH =
PHHE. VYraeBog mMeerca B [BYX BapHaHTaX: y HYKIEOTHIOB
IHHK — nmesomcupubosa, a y mywkuaeorunmos PHHK — puGosa.
N pmbosa, m me3orcupmboza — OATALNEHHABIE, IATHYIIEPOLH~
CTHIE COeJMHEHNUA (OEHTO3E). ¥ Ne30KCHPUO03El B OTIHUNE OT
pu003pl JIAOIL HA ONWH aTOM KMCJIOPOJa MEHBIIE, 9TO W OIpe-
meinsieT ee HasBaHZe (Ie30KcHpuUGO3a B MEPEBOLE C JATHHCKO-
r0 03HAYAET JMINEHHAs KUcIopofa pmboza) (pue. 8). Crporas

H H
l

l He== C=——0H
A AL
H/\H H\C/ il w \C/__\C/ " !

\

C
OH
O/H OH H/ \OH
1 2 8
Puc. 8.

1 — pubosa; 2 — fe30kcHpI6osa; 3 — PocHOpHAA KIICAOTa,
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JNOKANU3aIAA [e30KCUPH-

\ 6036l B J;‘[e301<cnpm60—

HYKIEHHOBOX  KHUCIOTE

I &\\\\\-O— (%,[HH), a pnbo3sl — B

puGOHYKIEWHOBOH  KHUC-

aore (PHK), war B

yiKe Jorajaiuch, m Ompe-

Puc. 9. Jenser Ha3BaHHE HTHUX

1 — «CKeJeT» NUDUMHAHMHA; 2 — GCKeJeT» ABYX BHIOB HYRJIEMHO-
AdypHUHA. BBIX KHCJOT.

Tpernit  KOMOOHEHT
myrkiaeorugos JHK =m PHR — asorucreie coenmuenms,
T. BemecTBa, Ccojlep:Ramime as30T # obmafalime oc-
HOBHBIME (IEIOYHEIMHU) CBoiicTBaMu. B HyKIemHOBEIE KUCIO-
TEI BXOJAT [Be TPYOOBI as30THCTEIX OcHOBaHWA. OpfHE u3
HAX OTHOCATCA K TpyHle NHPUMELHNHOB, OCHOBY CTPOCHHSA
KOTOPHIX COCTABJISeT INECTHYIJEHHOE KOJBIO, a [pyrme — K
rpymne IypPUHOB, ¥ KOTOPHIX K NHPAMUIAHOBOMY KOIBIYY IpH-
COE[MHEeHO eIe U MATHYIeHHOe KOIbIo (puc. 9).

B cocras monexyn JHK u PHHR Bxopmar gBa pasmsix mypm-
Ha u aBa pasmux nmpummupwmaa. B [JHK mmeorcs mypursr —

/ aneeop,

thoctar tocdar
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Asnetnn e o e Tumun —Yrnesog

/

Yrnesoa ———Tumun ® o o Aponun——Yrneson

/\

docpar Docdar
Yrnesoa Fyawun o o o Ll,mosun—-Vrneson<
thocar docgar
Yrnesoa TuMuH o o o Anenun —yrneao.q<
@ocpar dhochar
Yrneson LUutosnH e o o I'yauuu———anenoA<
docgar tochar

Puc. 10. Coeguneniie HYKACOTHA0B B MOJHHYKICOTHAHYIO MEOb 3a CUeT
cBAselt mMesxay PocopHOil KNCAOTOH OJHOTO HYRIEOTHAA II YIJIEBOJOM
ZpyTOTO.
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apenus (A) u ryamue (I') m nupmmupumes: — nurosun (L)
n tamun (T). B monexynax PHK re :xe camiie nypuHEL, HO H3
OUPUMUJMHOR — IUTO3MHE M BMeCTO THMHHA — ypamua (V).
Taxkum o6pasoM, MO COMEP:KAHWIO YETHIPEX a30TUCTHIX OCHO-
Bammit [[HK n PHHK oravwarTca mo ogEOMYy OUpPUMHUIUHY: B
JAHK — tumun, 8 PHR — ypanma. Ocrannmsie Tpm HYKI€0TH-
Ia COBEPIIeHHO UJEHTHYHBL. B 3aBECUMOCTH OT COMep:KaHUA
TOTO0 WJIK WHOTO a30THCTOr0 OCHOBAHHWA HYKJIEOTHHI HA3HIBA-
I0TCHA aleHWIOBEM, TEMUJIOBBIM, IIUTO3WIOBEIM, YPallUI0BBIM,

I'yaHAJIOBEIM,

Har e coepumA0TCa MERIY CO-
00l HYKIEOTHIH B IVHHEE IOJIH-
ByKIeorunasie meau? OraspiBaeTcs,
970 TAKOE COENWHEHMe OCYIMecTBIIA-
eTcsI HyTeM YCTAHOBJIEHUS CBS3W Me-
JKITY OCTATKOM MOJIEKYJIBI ocopHOH
KHUCJIOTHI O/[HOTO HYKIEOTH/A U yIiie-
BogoM ppyroro (pmc. 10). 910 mpu-
BOAUT K 0GpasoBaHUIO caxapo-poc-
(hOpHOTO CKexeTa MONEKYJIHI IO~
HYKJIEeOTHla, Ha KOTOPOM COOKY OfME
3a [pyruM IPHECOEJUHSIIOTCA a30TH-
CTHIe OCHOBaHUA. Kciam yuecrb, 4ToO
B Ka/[lofl HyKJIEWHOBOH KHCJIOTE I10
TeThIpe BUJla A30THCTHIX OCHOBAHMIA,
TO CTAHET 0YEBU/HO MHOKECTBO CIIO-
co00B DACHONOKEHUS WX B IEIH,
momo6HO TOMY KaK MOKHO B CaMoil
PAasHON IOCIeLOBATEJIBHOCTH HAHM-
3aTh HA HUTKYy OYCHHKE 4YeTHIpex
IBETOB — KpacHEBIE, Geible, ;KelThle,
senensie. Tak jKe KarR M [y aMEHO-
KHUCJOT B MOJEKYyJax GenKoB, mOCIe-
NMOBATEILHOCT PACIONOMKEHUA HYHK-
JIEOTHIOB B IIEMAX MONEKYJ] HYKIeHn-
HOBBIX KHUCJOT CTPOTO CHENHQUIHA
I HKIETOK PA3HBIX OPranm3MOB,
T. €. HOCHAT BH/IOBOH XapakKrep.

AHK mpepcrasnser coboit mBoii-
By compans (pme. 11), a PHK —
opmaapEyIo (puc. 12).

Ilonmryrneorungsle Henwm KocTH-
raioT IETaHTCKMX pa3Mepos. B cBa-
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coupanu Moderyasl [JTHH
(Mofens Yorcoma — Hpm-
ra), A — agenus, T — TH-
muna, [ — mqurosmr, I' —
ryannH, [ — mesoxkcmpH-
603a, ® — dochopnasn ku-
clIoTa



BE C 9THM OHH, TaK e Kak u
Oenku, onpegeneHABLIM ofpa-
30M YIIAKOBAHHI B KIETKE.
Mopmenp cTpyRTypH MO.Ie-
kyxer [JTHHR BmepBoie cospanm
Oumoxmmukn u3 HemGpuysxcko-
ro yHEUBepcurera B AHIINHM
Isxeiive Yorcom m Dpencme
Kpux B 1953 rony (cm. pue. 11).
Brino moxasamo, 410 Moue-
rynma JHHK cocromr m3 pmByx
NONUHYKIEOTULHBIX Iemeii, 3a-
KDPY4YeHHEIX O[Ha BOKDYTI [ApYy-
Toit, ¢ o6pasoBammeM [BOWHOI
coupang. [Ipuuem cymectByer
CBfA3h W MEXTY obemMmu MmoJu-
HYKJIEOTHIHBIMY [[eNAMEA — 9TO
cinabbie BOMOPOJIHEIE CBSA3H, BO3-
Puc. 12. CTpyKTypsl MOIeRy- HEKAIOIIKe MEeHy a30THCTBI-

upt PHR: MU OCHOBAHUAME, TOTHEE, MEM-
1 — pa3BepHYTafA CIUpaib; 2 — -
e Yaas, Cmmpan; Iy UOYPHHOM OJHOTO HYKIe

oTHfa ¥ OUPUMHULUHOM JIPyTO-
ro. O6pasoranme cBaseit 8 moneryine [JHHK — mpomece crporo
BaKOHOMEPHBIN: aJ[eHNIOBHH HYKIEOTH], MOKET 00pa30BEIBAThH
CBSI3H JUING C THMUJIOBBIM, & TYAHUIOBBIA TONBKO C {UTOBUIIO-
BEIM. JTa 3aKOHOMEDHOCTH MOJNyuYMiIa HA3BaHWE NPWHIUIA
KoMITeMeHTapHOCTH (fomomHuTenbHOCTH). B camom gexe,
TaKasg cTporasd m30MPATENBHOCTH B BBIOOpE Mapbl HABOMUT HA
MBICHb, 9T0 B IBoHHO# Momeryae [IHK amenunm xar Gbr momos-
HgeT TEMEH (um Hao6opor), a TyaHWH — OUTO3WH (H Ha-
o6opoT), Kak fBe TIOJOBHHKA pasbuToro 3sepKambma. Vmen-
HO Tax #X # #u300paykaloT daime BCETO Ha DPHCYHKAx
(pume. 13).

IlpuEnun KoMmIeMeHTapHOCTH MO3BONAET MOHATL MeXa-
HO3M YHEKaabHOTO cBoiicTBa Moserkyn HHH — mx cmoco6-
HOCTb  ayTOPENpORYLMPOBAThCA  (CaMOBOCHPOH3BOJATHCA).
IOHK — o710 epuncTBeHHOE BEmECTBO B MKEBEIX KJIETKaX, 00-
Jajiaomee HofloGHBIM CBOMCTBOM caMOBOCHIpOm3Bejenus. I1po-
mecc camoBocupomssenenus Moxeryn [JHHK npoxomur nmpm ax-
TUBHOM yuacTmu QepmenTtces. Ilpm srom onue gepmMeHT mocie-
TOBATENBHO MPOXOMAUT BJOIL CHCTEMH BOLOPOIHEIX CBA3EH,
COeIUHAIONINX A30THCTHIe OCHOBAHUA OGCHX MONHHYKICOTHL-
HBIX IleNeHd, u paspbiBaer sTum cBasm. O6pasoBasiiuecs B pe-
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Pmc. 13. Cxemaruueckoe maoGpaskenme gactu Mmoseryanl JHH.

3yAbTaTe OJWHOYHBle mojmHyRIeotmimbie memm JHR
IOCTPAUBAIOTCA COTHACHO IPHHIUANY KOMILIEMEHTaPHOCTH ©
momoinnio apyroro gepmenta (J[JHHK-mommmepassl) sa cuer
CBOGOMHBIX HYKJIEOTHUJOB, BCETfa HAXOMAIMEXCA B IWTOMIA3-
Me u B saupe (puc. 14). B cooTBercTBHM ¢ NPUHNHANOM KOM-
IJIeMEHTAPHOCTH HANPOTUB TyaHWIOBOTO HYKJIEOTHIA CTAHO-
BUTCA CBOGONHBEIA NUTO3WIOBBA HYKICOTHA, & HATPOTUB I{ATO-
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Puc. 14. Cxematnueckoe m300paKeRme caMmo-
Bocmponssenernsa [JHH.

3UJI0BOT0, B CBOIO 0OUepesb, TYaHWJIOBHH U T. 7. B pesyuasrare
TaKOTO Mpoiecca Kaskpgad pasopBaBmasca iens JHK mo-
cTpavBaeTca KOMIIeMeHTapHOH. Bo BHOBL o6pasoBapmefica
nenu BO3HEKAT yriaeBofHO-(ocdaTHE U BOMOPONHBIE CBA3M.
Taxum ob6pasom, B xoze camoBocnpoussefenna [JHK us ogmoit
MOJIEKYJIbl CHHTE3UPYIOTCH J{BE€ HOBbIE,

JHK B KiIeTHC IOKanm30Ba#Ha B OCHOBHOM B fJPe, B €ro
CTPYKTYPHEIX KOMIOHEHTaX — XPOMOcoMax (rped. «XxpoMay —
nger, «coMa» — Teo). CBoe HasBauWe XPOMOCOMEI IONYIHIN
n3-3a UHTEHCHBHON OKPAIIHBAEMOCTH IIpH UPHTOTOBIEHUN
IATOJIOTAYECKUX IpemapaTtoB. B cocraB XpoMocoM, IIOMEMO
IHHK, Bxopmar Gexkm, T. €. XPOMOCOMBI MPECTABIAIOT COGOL
HYKJIEOIPO TeHHL.

3a mocmefEme rofsl OGHADYMKEHO, YTO MARPOMOIEKYJIHI
JHHK npucyTcTBYIOT o B TAKHX HATOMIA3MaTHIECKHX OPTaHO-
7WRaX, KaKk METOXOHJIPAM W ILJIACTH/IBL.

PHEK B ornmane or [JTHK umeer nedpmne pasmepsl I MeHb-
OIyo MOJEKYJIAPHYIO MacCy W IPeACTaBIeHAa ONUHOYHON CIH-
pansio. PHK nmokanusoBama Kak B Afipe, Tak W B IHETOIIa3Me.
B mmBBIx KieTkax BeTpeuamTca HecKonsko Bumos PHH: mm-
gopmanmornas (n-PHH), puGocommaa (p-PHK) u rtpamc-
noprEas (r-PHH). Pasupte Bugsi PHK ornuuatorea memmy
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co00H M0 cOCTaBy, 10 MONEKYJSPHOM MacCe W BBEIMONHIEMEIM
¢yurnmam. Ilogpobree ocobernrocTn raskmoro Buga PHI pac-
CMaTPUBAITCA MPH aHAIU3e IPOIeccOB GmocmHTe3a Gelra.

AT®. Becwpma cxopmmo ¢ myrneotumamu PHH npyroe samx-
Helilmee OprammYecKoe BeINECTBO, M3BECTHOE KAK a/|eHO3UH-
tpudocopras kucaora (ATD). AT® upencrasiser coboit
HYKIEOTH]I, COCTOSINAN U3 a30THCTOI0 OCHOBAHUA — ajfieHUHA,
yriesofa — puGo3sl I TPeX MOJEeKyn (POocOPHOR KECIOTEHL
(B ornmume or myrmeorupor [JHH u PHHR, mmeromux Tonbko
0fHY (OCHOPHYI KHCIOTY). ITH TPH MOJEKYHNBl (POCHOPHOH
KUCIOTH, Bxofamue B coctaB AT®, 00ycaoBImBaI0OT YHUKAI-
mbie cBoiictBa AT® ®ax YHUBEpPCANHHOTO 3SHEPTETHIECKOTO
marepumana kunetku. Taxme csoictea AT® ompenensoTces
TEM, UTO CBSI3W, BOBHWKAMOIUE MEMKY TPeMA ocTaTKaMu (oc-
¢opHO#t KmcmoTH, 06Iafa0T GONLIOIOH MOTEHIWANLHON dHEp-
Tmeil, KoTopas BHICBOGO:K[aeTcs mpu ux paspeiBax. [loatomy
TaKWe CBA3W Ha3BIBAWOTCH Makpospruaeckumu. [Ipu orpoise og-
HOUl (ocopHOM KHUCIOTH ameHO3MHTPAPOCHOPHAA KHCIOTA
(AT®) mpespamaercsas B afeHO3HMHAAPOCHOPHYIO KHCIOTY
(AID), a upm oTpbIBe ¥ BTOPOH MOJEKYIBI — B afl€HO3HHMO-
sopocdopryo kucmory (AM®D) (pume. 15). OueBmpmo, uro
HarGONBIIYI0 HeHHOCTh B JIAHE XPAHEHUA DHEPIUH IPEJCTaB-
aser AT®. BricBoGo:Raw0Iaaca NPH OTPEIBE MAaKpOIPrEde-
CKEX CBf3ell DHEPrus 3aTPAuyWBaeTcd Ha JKUSHEIEATEILHOCTD
RJIETKM, B 4aCTHOCTH HA MPOIECCHl GmocMATe3a HeOGXOMMMbIX
LIS KIETKM OPraHWYECKWX BEIIEeCTB (YINEBOJOB, JIWNWIOB,
GearoRr).

ATd
p A )
o] o) o
' 1
Asortucroe Mentoza— | n 1 h
OCHOBanue—~ f=— ’ 00 f=  ~om b on
aAOHUH puGoaa = l ¥ HaO e
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(e} o]
AzoTHeros Mexrosa- “
ocHosaHne~ |— 000 P o
1G03a
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—

aLm
Puc. 15. Cxema crpoenns AT® u mpespamienns ee B AILD.
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BIOCHUHTE3 BEJIKOB. TEHETUYECKUU KOJ

Yaukaneusie monexynsr [JTHK coymar xpamumrenamm wu
HCTOUHUKAMHA TeHEeTHUECKON wH(opManmu B KieTke. B cBasm
C TUM BO3HHKAIOT BOIPOCH: B 4eM 3aKIHYaeTcd dTa TeHeTH-
gecKasa MHPOPMANUA W KaKUM 06pasoM OHA XPAHUTCA B IO-
qmEyRIeotufHoH menn [JHK?

B oprammsme KaK[IOro 4eioBeKa CONEPIKATCA HEKROTOPHIE
Oenku, XapakTepHBIE JWIOG [JiA TAHHOTO 4eJoBeKa. VIMemHo
C 9TUM CBsI3aHA TKAaHEBAasg HECOBMECTUMOCTDL, IIPOSBILIOIIAS-
¢S, B YACTHOCTH, P mepecajKe TKaHell U OpraHoB, HalpUMeEp
KOMKM OT OJ[HOrO OpraHuaMa Apyromy. «dy:as» Koa co CBO-
UMU 0COGEHHBIMU MOJEKyjaMu OeJKOB BCTYIaeT ¢ OpraHmU3-
MOM «XO03AVHA» B HeKelaTeJbHEIEC PEaKIWH, W MOITOMY OHA
HE «IOPIKEBAETCSy. AHAJTOTWYHHEEA mpomecc HaGIOTaeTca u
[pu mepecagiKe OTHENbHLIX OPraHOB.

ITo-mrOMY O6GCTOWT [€70 y OAHOANIEBLIX GJIU3HEI[OB, KO-
TOPHIE BOBHHKAIOT M3 ABYX KJIETOK, 00pa30BaBINHXCA M3 e[u-
HOU OIIOAOTBOPeHHO# siinernerkn (3mrorsl). Tanme Giaumsme-
OB o6nafaioT mAeHTHYHBIM (cxomMm) resorummoM. CoorBer-
CTBEHHO OHW BCErfa OJHOMNOJE W BHCIIHE MOPA3UTENbLHO HOXO-
KU ApYT Ha Apyra. Y ONHOAHIEBBIX GIH3HEIOB BIOJHE BO3-
MOJKHA mepecajKa TKaHEW W OPraHoB ¥ HUKAKOTO OTTOPKEHUS
nx He HabGawgaercsa. IT0 OOLACHIETCS CXOHCTBOM GEIKOBBIX
MOJIEKYJI B HX OPraHU3MaXx.

9Ty m mMHOrMe Apyrme (DaKTHI MOKA3aJIH, 9TO IJIABHOE B
meiicrBun JJTHK — srto mporpammupoBamme cuHTEe3a OEIKOB.
OjpHako, HpeMae UeM YCTAHOBHTH 3TO ABIeHWe, Heo0X0TEMO
ObL10 noraszath, uro [JJHHK ects mocmrens reHeTmueckoil wH-
opmanmu. IlepBoe morazatenscTBo 5TOTO GBUIO HONYYEHO
PN W3YIEHUU SBICHUN TPAHCHOPMAIHIE.

Tpancdopmanua. fIsnenme rpamcdopmanum GO0 OTKPHI-
TO B OOBITaX ¢ MHEEBMOKOKKAMI, T. €. ¢ GAKTePUAMY, BHIBHIBAIO-
UMY BOCIAJIEHHE JIETKUX. ¥ [HEBMOKOKKOB U3BECTHEI
mraMM A ¢ moJMCaxapuAHON Kamcymoi m mramMm B Ges Kam-
cynsl. O6a 5Tu mMpusHAKA HACIEICTBEHHEL.

Hnuerxku mramMa A, cofep:Kalize Kamcyly, BEI3EIBAIOT IPK
3apasKeHUn MBIIIeH BOCHAJIEHUE JIETKMX, 0T KOTOPOr0 OHH IIO-
rubator. IHramm B mus meimeir Gesepener (pume. 16).

B 1928 rony amramiickmit Gaxrepmomor @. I'puddurc 3a-
pasKa; MEIOIE# CMEChIo, COCTOAINell m3 yOWTHIX HarpeBaHUeM
THEBMOKOKKOB A-(OPMBI W JKUBEIX ITHEBMOKOKKOB B-()opMEL
Mosxmo 6BlI0 0KEAATh, YTO MBIIE HE 3a00I€0T U OCTAaHYTCA
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Hinsue

Puc. 16. fABmenna TpaucopManuy Ha OpHMepe THEBMOKOKKOB:

1 — 3aparkeHUe MbIIlelf IHeBMOKOKKaMU 0e3 Kamcys He BbI3bIdaeT 3alosieBa-

HUE; 2 — IpPU 3apaKeHNH KIeTKaMH ¢ KalcyJdaM# MBINH 3a60jieBaloT H I'U0HYT;

3 — y6uThle HAarpeBaHNEM KJIETKH C KancyjgaMil He BBI3BIBAIOT ITHEBMOHUIO;

4 — cMech YOHTHIX KJIETOK C KamCyTaM# I JKUBBIX KJIeTOK 0e3 KalCyJ BBI3EI-

BaeT 3abojieBaHHe, 5 — CMeChb JKHBBIX KIeTOK 0e3 KalCyl H DSHCTpaKTa U3

YOUTHIX HATPEBAHHEM KJIETOK C KaICylaMH JaeT ’KUBble KIETKW € KalcyjaaMi,
KOTOpHIe BHIBHIBAIOT 3a00jeBaHUe MBIIIEH.

uBeiME. Ho Bomnpexky OMEJAHESAM 5DTH MEBIOX TOTHOIH.
@. I'puddurcy ymanoch BEIIEINTH U3 MOTUOIMKX MEIIEH 9HC-
TPaKT ODHEBMOKOKKOB. Bce 5Ty MHEBMOKOKKHM OKa3alHCh Kal-
CYJBHBIME, T. €. A-popmer (cm. puc. 16). CaegoBarensHO, you-
trag B-gopma rarmm-to o6pasoM mepefaBalia CBOH CBOMCTBa
suBbiM KiaetkaM A-gopmer. Ho kax? Haxoe mMenHO Belmect-
BO: MOJMcaxaphjl, W3 KOTOPOTO cocTomT Kamcyna? Bemox?
JHK? Ot pemenus »5THX BOIPOCOB 3aBUCEI0 MHOTOE, TaK
KaK yCTaHOBJI@HUE BEINEeCTBa, IePelaBINero HacCIe[CTBeHHELA
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npusHEaK — o0pa3oBaHMWE KANCYJEl, O3HAYAI0 YCTAHOBIEHUE
HICTOUHUKA TOHETHUECKO# wH(opManuum B Kierke. Pemutsb
3TOT BOMPOC HoiAro He yaaBamock. Cuycra 16 mer mocme ombl-
trog @, T'puddurca, B 1944 rony amepuKraHCKAA yIeHBIH IBe-
PU ¢ COTPYRHHKAMN, IOCTABUB P Y6TKAX DKCIEPUMEHTOB,
CyMeJl ¢ IONHBIM OGOCHOBAHUEM [[OKAa3aTh, YTO MOIMCAXAPHUL
u GenoK He WMEIOT OTHOIIEHWA K Iepefade HACIE[CTBEHHBIX
CBOMCTB THEBMOKOKKA A. TH BKCIEPUMEHTHI COCTOANT B Ciie-
JAyoomeM. BHavane ¢ MOMOINBI0 CIENWaNbHOrO (epMeHTa pac-
TBOPUJIK MOJHCAXAPHUIHYI0O KAmCyny YOHTHIX NHEBMOKOKKOB
A w mposepmim, DPONOIKAIOT JU OCTATKU KieTKH (PopMel B
mepefaBaTh HACIELCTBEHHEYI0O WHPOPMAIUIO KIETKH POPMBI A.
Oxazanoch, 9T0 TPOJOJDKAIOT. SHAUUT, MOJIUCAXAPHS KaK MC-
TOYHVK TeHETHYECKOH mHQpopManuu ormafaer. [lamee yieHEe
TPU DOMOIIK APYraX ()ePMEHTOB yAAJHIW U3 OCTATKOB MHEB-
MOKOKKOB A GeJKu m CHOBa mpoBepmiu ux fieitcrme. Ilepema-
4a HaCIeACTBeHHOH mHGopMammm or A ¥ B mpopmomzanacs.
CneroBatennpHO, W GEJIOK OKAsBIBANCA HEU Ipm 4eM. Takum oG-
PasoM, METOJIOM HCRIIUeHMA GBLIO yCTAHOBIEHO, YTO HACIEN-
CTBEHHYI0 HHQOPMANHWI0 B KIETKE XPAHWUT W IHepefaeT Moie-
kyna JHH. Heitcreurensro, worga paspymmiu JJHH, o6pa-
30BaHME KaICYJbHBIX PopM A mu3 GecKalCyNbHHIX D mperpa-
THIOCE.

Taxoe sBireHue mpeoGpasoBaHUs (HACIELCTBEHHOTO W3-
MEHEHHs) CBOMCTB 0JTHOH ()opMEI GaKTepHi moj BO3HeHCTBIEM
BeImecTB W3 APYroit gopmel GBITO HasBaHO TpaHcPopmayuel,
BEIEeCTBO, BEHI3bIBAIOmee  TPaHCHOPMALUIO,— TPAKCPHOPMU-
pyrwum azenron. TpaHC(HOPMUPYOIIAM AareHTOM, KaK GBLIO
ycraHoBIeHO, cayxut JHH.

Tpancexpunuusa. [lonmMepasie nenun GeaKOB COCTOAT U3 MO-
HOMEPHEBIX 3BeHBEB — aMuHOKUCIOT. IIpmaem mocmemoBaTens-
HOCTh DACIONOHKEHNsS AMUHOKRHCIOT B GEIKOBOH MOJEKYIE
crporo cuernuguuaa. B casm ¢ stum ouesugHo, uro B JTHK
TOBKHA XPAaHUTHCA MHQPOPMANUA HE TOIBKO O KAYeCTBEHHOM
7 KOJAMIECTBEHHOM COCTABE aMUHOKHUCIOT B MOIEKyJe NaHHO-
ro Gexra, HO W O IOCHEOBATENbHOCTH UX pacnonosxenus. Co-
OTBETCTBEHHO KaH/as aMUHOKUCIOTA B 0EJOK B IEeIOM TOJIK-
HBL OBITH KaKHM-TO 06pasoM B3aKOIEPOBAHHI B IOJIHHYKIEO-
ranuoi merm JTHHK.

3Has1, 970 aMEHOKRUCIOT Beero okono 20, a HyKIeoTumIoB —
4, MOMKHO HOJCYMTATH, 9TO 4 HYKJIEOTUOB ABHO HENOCTATOU-
HO 11 Romwposamma 20 ammmormcixor. HemocraToumo Taksme
I KOJAa W3 [BYX HYKIEOTHJOB Ha KKy AMUHOKHWCIOTY
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(42=16). OueBupno, uto mus KopmpoBamus 20 aMHHOKHUCIOT
HeoGXOMMEl IPYIIEL 10 MEHbINeil Mepe W3 Tpex HYKIEOTHI0B
(43=64). IlomoGHas rpynma m3 Tpex HYKJIEOTHIOB, HECYLIAsd
ua@opManuio 06 OJHON aMEROKECIOTE B MOIeKyle OGelxa,
HasbiBaeTca Kodonom. Becoh me yuacror JJHHK, orsercrsen-
HEIH 3a CHHTE3 OIHOM MOJIEKYJbl 6eiKa B HeJ0M, HOCAT Ha3Ba-
Hue 2eHa. B cBs3m ¢ 9TEM NOHATHO, YTO B reHE CTOJBKO KO-
MOHOE (TPHIIETOB), CKOIBKO aMHUHOKHCIOT BXONHT B COCTAB
TAHHOTO CHHTE3UPyeMOoro GenKa.

Cunres Genxos mpoumexogut Ha pubocomax. [JHHK e, raxr
M3BECTHO, JOKANM30BAaHA B fAfipe, B €ro xpomocomax. Bosmm-
KaeT BONPOC: KakUM 00pasoM reHerwmueckas mH@OpPMAusa M3
Apa HePeHocHTCH B NETOMIasMy Ha puGocomy? IIpepmomo-
wuTh, uro JJHH cama mocrymaeTr uepes mopel AEpROE MeM-
Gpamsl, HEKak Hexb3s moroMy, uro IHK sapmep oGuamaer
OTPOMHOHN MONEKYJIAPHONR Maccoil W B CBA3HW C HTHM HE MOIKET
NPOHWKHYTH Yepe3 MeJKUe IOpPHl sifepHoi MemOpamsl. [lo-
HTOMY JOJIKHBI OBITH KaKMe-T0 Goee MeIKrne MONEKYJIH — II0-
CPe[lHUKM, Iepefalolnme reHeTAIeCcKy0 napopManuio or THH
K Geaxam. Taxumum mocpefHEKamum ciy:xar monexyinsr PHE,
Temeps y:e BOBHUKAET JPYroil BOIPOC: Kak Komupyercs (CHE-
Maercsa) mupopManusa ¢ ompefeneHHoir [IHH ma XKoporxme
monerynsi PHH?

Ecnu BcmomuuTh, 9T0 B crpoeHmm mHykieortapos JHK m
PHHK mBoro o6mero, B 9acTHOCTH B CXOJCTBE a30TUCTBEIX OCHO-
BaHOH, TO CTAHOBUTCA MOHATHBIM, 4TO JaHHAA HHMOPMAILHAA
¢ JHH ma PHK mosker mepeHOCHTHCA COTVIACHO UPUHIAIY
roMmieMmenTapuaocta. CormacHo 3TOMY UPHHIUIY 06GpPas0BEHI-
BaTh Maphl MOTYT HE TOJBKO HyKIeotufnl B cumcreme JHK —
OHK, mo u nyrieorazu B cucreme [JHHR — PHH. Tlockonbky
PHE, rax e xax u [JHHK, comepxur nypuroBEIe 0 mupuMuy-
HOBBIE OCHOBAHU, HA yvyacTKax ofHoi m3 memeit [JHK mpm
momomu epmenta PHH-monmmepassl cTposrcsa KOMIIeMeH-
taprbie Koporkme menm PHK (pume. 17). dror mpomecc curTe-~
sa PHK ma wMarpume [JHK, npoumcxomammii ¢ momombio
depMenTOB, HOCUT Ha3BaHHE TpaKCKpunyuu. B pesyabrare
mpomecca TpaEckpunuum 3akopmpoBanurasg B [IHHK mocremosa-
TENbHOCTH HYKIEOTHIOB, KOTOPAA M HpeficTaBiusgeT coGoil ompe-
IeNeHHY0 TeHeTHYecKyo mHpopManmio, nepexaerca ma PHH.
Tpamcdopmanmsa TporcXonuT Ha OTAEABHEX ydacTkax JJHH —
TEHOB, KayK[BI W3 KOTOPHIX COMEP:KHAT HAGOp KOJOHOB B IPO-
IPAMMEPOBAHHEIX [TOCIE[OBATENbHOCTAX aMUHORICIOT B JIaH-
HOi# Mosexryie Gelxa.
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Pue. 17. Cumres u-PHK ma marpume JJTHHK.

CxeMa Ttpamckpunmumu, T. e. cuaTesa Monekyasl PHK ma
goporkoM yuactke Moueryasl JHHK, moxer mmers Takroi sum:

ogaa mens HHK  rtpamckpmnnma momexyna PHR

s
o............7T
r............1n
T ... ... ... .0 A

Taxum obpazom, B kasgoMm Kogone [JHH rparckpuGupyer-
ca KoMmeMenTaprbi kofor PHI. B pesynsrare momyuaercs
rar 6s1 merarme (PHH) ¢ moswrmea ([JHK). 9ra PHK, cam-
Mmamomas magopmanuio ¢ JHK, massiBaerca wmuEdopmanuon-
moit PHK (z-PHR).
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H macrosuieMy BpeMeHH YYeHBIM yAaloCh pacmm@poBaTh
KOMOHBI i BCeX aMuHOKRHCI0T. OKaszamnoch, YTO OJHON aMm-
HOKZCIOTE 3a4aCTyi0 COOTBETCTBYET HECKOJBbKO KOmOoHOB. Ta-
KOM KoJi HasbIBaeTCHd BHIPOKIEHHBIM. Hapany ¢ stum o6HApy-
JKMIIOCH, YTO HEKOTOPHE KOJOHLI HE KONHPYIOT HH ORHY
aMUHOKHCIOTY, WX HAashBalT GeccMbicieHHbIMYU. Takme Gec-
CMBICIEHHEIC KOMOHE IMEIOT 0Y€Hb BAKHOE 3HAUEHNTE, TaK KaK
ONpeiesIA0T TPAHUIE Havala WM KOHIA TPAHCKPUINHHM, T. €.
IrPaH@NEL TeHoB B AnnmHuol Momeryre [THH.

B Tabmume 2 mpmBOOUTCA HEPeUYeHbL AMUHOKUCIOT U COOT-
BeTCTBYIOIMX mM KofoHos uagopmanmonnoir PHI. Beccurre-
JieHHDbIe KOMOHB! 0003mauensl B Ta0nuie 3Be3T0IKaMI.

Tab6numnpa 2
Tenernueckuii Koy (monexyast u-PHEK)
BTOpOil HYKJIEOTUL,
TIepBHIil Tp eTuit
HYKJIEOTHT, v I A T HYKJIEOTH],

0% Den Cep Tap Huc Y
Den Cep Tmp Iuc 10
Jleit Cep * * A
Jleit Cep * Tpn r

1 Jleit IIpo ruc Apr 11
Jleii ngo Tuc Apr L
Tlei ITpo TayH Apr A
Jleit IIpo I'nyH Apr r

A Uie Tpe AcnH Cep y
Hime Tpe AcoH Cep |
Hie Tpe Jlus Apr A
Mer Tpe Jlus Apr r

T Ban Ana Acn Tay Y
Ban Ana Acn Ty 14
Ban Ana oy Ty A
Baxn Ana Ty Ty T

Tpamcuamua. Monerynst medopmanmornoir PHH, mpen-
crapagolme co00i Kommu (HeraTmpbl) Pa3HBIX IeHOB, OTBET-
CTBEHHBIX 32 CHHTE3 PABIHIHBIX MONEKYJ] 0eiKa, IPOHHKAIOT
Tepes AfepHy0 MeMOpaHy B IHTOIIA3MY M HAIPABIATCA K
pmbocomam (pme. 18), k mecry cmaTe3a Gemkos. B cocrae pum-
Gocom BxopmT ompenenenuwii smp PHK, maseiBaemoiit pumGo-
comansroit PHK (p-PHK). 310 y:xe Bropas pasEOBHHOCTSH

2 3ak 704 33



PHK. @yarnmn stoit Bropoit pasnosugaocts PHI Bo MBOTOM
0CTAIOTCA ele HegCHBIMHE.

Hnre n-PHK B nmmromnasme pacmonaraercs Ha pubocoMax.
ITpu stom muth u-PHHK Mosker omogcars He oy puGocomy, a
HEeCKOJBbKO, 06pasysa KOMILIEKC — IoaupubocoMy, Ha KOTOPHIX
u mpoucxoauT cuHTed Gemka (pmc. 19). Kak sxe mporeraer He-
HOCPE/ICTEEHHO CaM IPOmece CHaTe3a GemKoB?

Tleperifi »Tam cmHETE3a CBS3aH ¢ (YHRIHOHUPOBaHUEM
rpamcnopraoi PHH (r-PHHK). HoamuecrBo pasHoBmpHOCTEH
moneryn PHI paBHO umeny OCHOBHBIX aMHHOKHCIOT (OKOIO
20 supoB). Haspoit aMUEOKMEIOTE COOTBETCTBYET OMpeeNIeH-
mas 7-PHH = onpenenenHstit hepment.

B muromnaszme KieTKW BCerjia B JOCTATOYHOM KONHYECTBE
MMEIOTCA pPasHEe aMUHOKUCIOTH. V3 HabGopa cBOGOTHEIX aMm-
HORmcxor Moneryaa T-PHHK orGupaer cooTBeTcTByOmMYy0 aMu-
HOKECaoTy. Haykiag aMUHOKECIOTA, MpeKe 4eM BCTYOUTL B
GeJKOBYIO Ielb, ¢ MOMOINBI0 CHENUAJbHOr0 epMeHTa COem-

Aeownan cnupans JHH

VYA Uru FTY  AUA  TTY Y¥T VYA YIY Uuy AYU Ty ruy vl
o o

Al L Lol [ Lid Ll ol R Ll L

UndopmauncrHan PHH

Jien—— Apr —Tnu —T
Pes
~
"y

BHosb cunTesnposannar nentuanan A\-’I
uens

Puc. 18. Cxema cumaTesa Geira B KISTKe.



asereas ¢ ATD u ra-
KuM oGpasoM 3amacaer-
¢ sHeprmei. AKTH-
BHPOBaHHAS TAKAM 06-
pasoM aMIHOKHCIOTA
ceaspiBaeTca ¢ T-PHH,
KOTOpas NMEPEeHOCUT €e
K puGocomam. Xapax-
TepHOH YepTol Mole-
gyax 1-PHK caymur
HAJINYAE B UX CTPYK-
Typax  aHTHKOMIOHOB.
Jdra ocobenHocTh 06ec-
meumBaeTcsa  pacroio-  Pue. 19. OGpasoseHue noauprGocoMEr
JKEHHEM COOTBETCTBY-

IOIIUX aMHHOKHUCIOT B TOH HOCIEXOBATENLHOCTH, KOTOPAsA 3a-
mugporara B Monexyre u-PHK. Memny pamom pacmomo-
KEHHBIMZ AMHHOKHCIOTAMYU BOSHUEAIOT NENTHIHBIE CBA3H O
CHHTE3UpPyeTcsH Moderyna Geara (cm. puc. 18).

Taxkmm o6GpasoM, remermueckas HHPOPMAIHI, 3aKII0YEH-
mas B JJHHK, peannsyercsa pasmoiMm supamu PHK B momery-
JaX COOTBETCTBYIOINEX GEIKOB.

IMporpammy amna curTe3a GeIKOB OPHHOCAT ¢ COG0H MOIe-
ryas m-PHH, xotopyio oum nepeparot (tpamchopMupyior) B
mpormecce CHHTe3a MOJEKYJIH GelKa. dTa mepemada mHE@OpMA-
nuz or Moxeryn u-PHH mpm cumTese 6enkoB momyumia ma-
SBAHUE TPAHCAAYUL.

PEIYIANVA HEATEJBHOCTHA T'EHOB

BuocurTes GeaKoB, MAYNIHA MOJ, FeHETHIECKHAM KOHTPO-
JeM,— 9TO0 TOJIBKO HAYANO CIOMKHBIX, MEOTOCTYIEHUATHIX OGHO-
XUMHIECKIIX Tporeccos kixetru. Ilpomeccel cmATEesa GeIKOB
[I0-Pa3HOMY HJYT B Pa3IUYHBIX KIETKAX.

Ha npmmepe BereTrat#BHO pasMHOMAIOIINXCA PaCTEHu 110-
JIydeHO [0KasaTelbCTBO, UTO OTfedbHad UacTh OpPraHU3Ma
pacrermit (KnyGeHb, AWCT, JYKOBUIA, T6PEHOK U T. [.) AT
Hauajg0 [eJI0OMYy HOPMAJLHOMY PacTeHHI. JTH (aKTH y6es-
HalT, 9TO Bce KICTKW [JaHHOTO OpraHH3Ma HeCYT MOJHYIO0
TreHeTHYECKYI0 HHQOPMANHI0, TAKMHKEe KAK I MCXOMHAS CILIONO-
TBOPeHHAA AUINEKIeTHa, U3 KOTOPOH BO3HUKAET LedbIil opra-
HE3M. BMecTe ¢ TeM B RaRIOoM OPraEW3Me pasInialorcsa Aud-
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depernEpoBaHAbIE KIETKYE, ¢ OHMpefeseHHon GopMoit u PyHK-
uumeit. Hanpumep, B opranu3Me 4enoBeKa €CTh HEPBHEBIE, MBI-
ImeYnbie, Kele3ucThie, MOJIOBEE, CKeJeTHEE KISTKEH # T. [
Hasmpgasa wierka Ttema HeceT NONHYH wnH@OpMAIWio, T. e.
MOJHEIHA HaG0p TeHOB, MOJYYEHHBIX OT PORUTENeH, a (QYHRI[HO-
HEUDYIOT UMb OHpPEelIeHEble TeHbI, O0CTaJbHEIE IeHH HAXO0-
OsATCA B HEAKTUBHOM cocTosHmEM. Hakmm ofpasoM B KiIeTKe
peryimpyerca [eaTelbHOCTh TeX WU MHEIX TeHOB?

OCHOBHYI0 DPOJB BO BCEX HPOIECCAX KU3HENEATeNbHOCTH
KJIETKHA UrparoT (ePMEHTH KaK GHOJIOTHIeCKre KaTaJdu3aTOPHL.
Bes yuacrua ¢epMeHTOB B KIETKe HPAKTHYECKHA HE IPOTEKAeT
HU O/lHA XUMWYECKas peaKlus CHHTe3a WU paclafa BeImecTs.
B cBa3u ¢ 9THM peryismusa NeATeJbHOCTH TeHOB OLpefiesser
CHHTE3 TOJBKO TeX (PepMEHTOB, KOTOpHle TpeGylTcs B [aH-
HBIX YCIOBHAX, T. €. B JAHHOM KIETKE C €€ XapaKTepHBIMHE
QyHRIEAMA. ITO HOKA3EBIBAET, YTO B KJIETKE JOKHBI HAXO-
MUTHCA TAKWe PEryJsiTOPHBIE MeXaHU3MEI, KOTOPble KOHTPOJIH-
PYIOT He TOILKO KaueCTBEHHBIA coCTaB (KaKue HMEHHO GenKm
(epMEHTH), HO W HX KOIXIECTBO (CKONBKO mx). B mpoTrmBEOM
ciydae GeCOpephIBHO CHHTE3UpPyeMble MaKpPOMONEKYIbl 0e-
KOB HAaKAILIMBAIOTCA B KJETKe HEHY:KHBIM 0allacToM, 3arpo-
MOKTAA ee.

W peficrBurensHO, MOMOGHLIA pEryIATOPHBIA MeXaHU3M
ObLI ycTaHOBIEH B KieTkax Gakrtepuit B 1961 rogy dpanmys-
cxumu yuennivm @pancya HaroGom m Harom Momo.

B 4eM 3aKmi09aeTCSa HTOT MEXAHU3M PEryIsAnun?

Haxo6 m Mono forasanu, uTo He Bce TeHBI GaKTepwii ofiy-
HaKOBH 10 cBOeMy HasHauenuio. Omma rpymnma — CTPyKTyp-
Hbie TeHBI, OHU BBIZAT MHQPOPMANHIO O CHHTE3e OIpe/leleH-
HBIX IOnUmenTujueix meuneit. [lpyrag rpynma — peryasrop-
Hble TeHEBI, OHW PEeTryAWPYIOT aKTHBHOCTH CTPYKTYPHEIX T€HOB
OyTeM BX (BKIUEHUS» U (BLIKAOYCHTAN.

Perynaropusie reHbl mpejcTaBIeHH TEHOM-OIEPATOPOM,
HETOCPE[ICTBEHHO CIEIUIeHHBIM € IPYUIOH CTPYKTYPHBIX Ie-
HQB, W TeHOM-DeryJIsATopOM, KOTODBHIH MOKET HAXO[UTBCA B
HEKOoTOpoM oTfaneHnn oT HuXx (pmc. 20).

T'en-omeparop ¢ rpynmoit peryiupyeMEIXx UM CTPYKTYPHEIX
reHoB Obln Haszean fHakoGom mw Momo omeporom. Omepor ciy-
HMAT efWHAIEH TPAHCKPUOIUM, T. €. ¢ HAM CJIHBAETCA OJHA
Monekyna m-PHH.

Hax pmeficteyer omepon?

Paccmorpnu fleficTBre JaHHBIX TEHOB Ha UPIMEpPEe CHHTE3A
aMIHOKHCIOTH apruunea. CMHTe3 apruHUHEAQ U3 HPeJillecTBYIo-
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mMEX TPOAYKTOB HIeT Fen- Onepon

mpuMepHO B 4 »Tama. perynaTop

o Fen-  CTPYHTYpHbI®
Hamﬂbﬂl aTal 3To- oneparop  reHsl
r0 CHHTE3a IPOXOJAT R o, AL B

w3 QepMEHTOB, CHHTE3  Bewecreo

MO BIHUAHWEM OJIHOIO & A * *

1

1

| VWAAAA
KOTOPOTO B CBOI0 QYe-  Penpecoop ; u-PHH
pefbs  KOHTPOIAPYIOT ! % *

1
4 rema. O6osmaumm o U\N‘ /! eoma
3TH CTPYKTYpPHLIE Te- T
e A, B. Ten-ome- Bsanwonerorans
paTop pacmoao:KeH ps- penpeccopa G

MeragonuTammn

IOM CO CTPYKTYPHBIMHE

(cm. pme. 20). B yn-  Pmc. 20. Perynanma cmETesa Gemxos.
KIWI0  TeHa-0ImepaTo-

pa BXOJUT KOHTPOJH 3a MEATEIHHOCTHIO CTPYKTYPHHEIX TEHOB.
Cymecrsyer eme rer-peryiusarop (oM. puc. 20), B yHKIUR KO-
TOPOTO BXOAUT PeTryIAmusa AeATeIbHOCTH TeHa-0llepaTopa, ero
TOJIOKEHUSA HA (BKJIIOYEHWE» M (BLIKJIOUEHHE» CTPYKTYDPHBIX
TEHOB.

Ter-perymsaTop fefictByer He IyTeM HEMOCPEACTBEHHOTO
KOHTAKTA CO CTPYKTYDHbIME reHamu (Kak B CIyYae ¢ I'eHOM-
omepaTropoM), a mpu momomu Genxa-penpeccopa. [Ipm mamm-
9uE J0CTATOYHO HAKONWBIOUXCA MOJEKYJ] CHHTE3HPYEeMOTO
BellecTBa GEIOK-PeIpeccop, COENHHSSICH ¢ BTEMHU MOJIEKyJIa-
MU, aKTHBUBHDPYETCA M CBASLIBAETCS € TI'eHOM-OIIEPATOPOM.
B pesymprare Tako#l CBA3:W IPEKpAINAETCS CHHTE3 [JAaHHOTO
BemecTBa. CBoe masBamme GemOK-pempeccop MHOIYYWI H3-3a
TOTO, UTO ero JIefiCTBHe Ha TeH-omepaTop penpeccupyer (mo-
IaBIfAeT) ero jeArerbHOCTH (cM. pme. 20), T. e. CTAaBUT TeH-
oHmepaTop B MOJIOMKEHME «BBIKIIOYeHO». B pesyabrare momas-
nIseTcA [[eATEeNLHOCTH BCell IPYHNOEL CTPYKTYDPHBIX TeHOB.

IIpm ManoM KONMYECTBe CHHTESHPYEMEBIX MOJEKyn GeroK-
pempeccop 0cTaeTcs peaKTUBHBIM. B Takux ycroBuax felicTeue
omepoHa (rema-omepaTtopa X CTPYKTYDHLIX TeHOB) He IOJaB-
AsgeTcsA W cuHTE3 GymeT GecmpemsaTcTBEHHO HPOJOHATHCA.

Ilopo6HbIe CIOMKHBIE ONEPOHBI XapPaKTEePHEL 1isa GaKTepui.
Y [Ipyrux opraEuU3MOB, B TOM 9HCJIE U Y 4eJ0BeKa, TeHBI, KOH-
TPOIUPYOINMEe TPONECChl CUMHTe3a, HE PACIONO0KEHBI B BHE
Takmx TecHHX rpyni. OpHaKo nesaTeNbHOCTH T'eHOB, OHpee-
IAIMAX cOCTaB 0EIKOB, KOHTPOIUPYETCA [PYTHMH TeHaMIH.



Trasa 2.
XPOMOCOMBI 1 II0J YEJOBEKA

a3BUTHE FeHSTUYECKON HAYKW TECHO CBA3AHO ¢ PA3BATHEM

METOJIOB M COOTBETCTBEHHO ¢ OOGBbeKTaMm HCCIeOBaHMUIA.
QOcrosononoskank remeruku — I'. Memnens paGoram ¢ gymu-
CTHIM TOPOITKOM. FETo HOCIefoBaTelM WCHONb30BANH [pyrue
00LEKTH — PACTeHUA JLBUHBIH 3€B, HOYHYIO KPAaCaBUIy, OC-
IuHAWR # T. . [losany#, caMbiM HOMYJIAPHLIM TeHETHIECKAM
00BEKTOM CTajia IIOJIoBas MyInKa — fposodmaa. C 3Tol Myu-
KOM BCE MBI XOPOINO BHAKOMEL — TYYM 9THX MEJKHX CEPOBATO-
KODUYHEBBIX MYIIEK HOBCEMECTHO JETOM JeTalnT Hajx Qpyk-
TaMM.

Passurne remermueckux uccieoBaHuil Ha MONEKYIADHOM
YPOBHE W BOSHUKHOBEHWE MOIEKYJISPHON EHETHKW OKa3al0Ch
CBA3aHO C MCIOJH30BAHUEM HOBEIX 00HEKTOB — GaKTepuil, Bu-
pycoB, paros.

IlomMmMo HasBaHHEIX, B T@€HETUYECKAX HCCIEMOBAHUAX IIH-
POKO MCHONB3YIOTCS TaKue 00HeKTH, KAK MBIIIH, KPOIAKH, XO0-
MAKHI, KyKyPy3a, IIMeHna i T. . Bei6op Kammoro us sTux 065-
G@KTOB 3aBHCHUT OT Hejell M 3a[a4 KOHKDPETHBIX UCCIETOBAHRI.

IIpz BmGope remeTmuecKUX OGHEKTOB CIEAYET YYUTHIBATH
OCHOBHEIe TpeGOBAHUS, KOTOPHIM OHM JOJKHEI COOTBETCT-
BOBATh:

1) HeGONLIION MUK PASBUTHA I PASMHOMKEHUS;

2) Gonbimas MIOTOBATOCTD;

3) Hagwdue APEMX PEHOTHNMYECKUX HPH3HAKOB, YIOGHBIX
VI aHAIN3A;

4) BO3MOKHOCTH DKCIEPUMEHTHPOBATH (CKDEITABATh, pas-
MHOKaTh U T. [.) Ge3 (ONbIMUX 3aTpaT yCHIUi U BpeMeHH.

38



YEJIOBEK KAK TEHETHUYECKUM OBBEKT

UenoBer Kaxk TeHETHUECKUil 06hext mHamboiee TPyHeH Hiad
m3yieHnA. TPYHHOCTH BT COCTOAT WPEKZE BCETO B TOM, 4TO
DKCIePUMEHTUPOBATh C YEIOBEKOM KaK ¢ RWBOTHLIMU WJIH
pacrermaAME HefomycTuMo. Henbss pajin sKcnepuMenTa 3acra-
BATH MOKEHUTHCH W 3aBeCTH JleTeldl KaKyo-TO mapy, Kax ObI
HE WHTepeceH ObLI 3TOT ONBIT I HayKU. 3eCh CPasy BCTAIOT
HepaspeIuMEe dTHIeCKEe mpoGiaeMbl. Kpome Toro, cMema of-
HOTO IIOKOJIEHUA y 4YesoBeKa MPOHCXOAUT 3a 25 jer (cpaBHE-
Te: y gposogmusl — 3a 10—12 cyror). KommuectBo mereir y
9eJI0BeKa BCerfia OorpaHmdYeHo (y TOH sKe APO30QUIBI KaykEas
CaMKa OTKIANLIBAeT COTHHU fWI(). Bce 5TO B 3BHAYMTENBHOM CTe-
meHN 3aTpPyAHAET aHANIA3 Yy dYejoBeKa HACHEJCTBEHHEBIX
CBOMICTB W UX HEPElatin B MOKOJISHUSAX.

BwMmecre ¢ Tem oueBmjHA TPAHAMO3HOCTL 3HAYEHUS PA3BH-
THA TeHETHKUW 4YenoBeKa. B dacTHOCTH, mepBOCTENeHHOe 3Ha-
YeHNE PABBUTHE TEHETHKH YeI0BEKA WMEeT /i PEeIleHus Ipo-
Giaem macmemcTBeHHsIX Gomesmeir. CoBpeMeHHBIE [OCTU KeHHS
B 3T0# obmactm yGeswpamoTr, 4To MHOTHEe OOJE3HH deIoBeKa
IId HEHmOCPE[CTBEHHO HACHENyTCA (HeCBepPTHBAEMOCTE: KPO-
BH, I[BETOBAs CIEIMOTA, PAJ MCHXHIeCKAX 3a60MeBaHAA U T. [T1.),
HIZ IepeflaloTcsa NPefpacloiioKeHnsa K HuM (Hampumep, TY-
Geprynes). IlpenpacmonoskenHOCTs 03HAYALT, UTO JMNA C STHM
daxTopom uaime 3a60EBAIOT, YEM Te, KOTOPble HE MMEIOT ero.
ITomumo msygeHUA HACIECTBEHHBIX GONE3Hell, TeHOTHKA Ue-
JI0BeKa IpW3BaHa pemlaTh MHOTHE pyrue Bompocsl. O mEX
mofipoGHee BB y3HAETE JlAIBIIIE,

Bonpniyo momoimb B UBYYEHWN TeHETHKH YEIOBEKA OKa-
BBIBAIOT JIOCTISKEHHA JPYTHEX OTpacieil HayK O 4eIOBEKe —
MEJWIUHEI, [CUXHATPHH, ICAXOJIOTUH, COIUOJIOTHAH, I6/[arorT-
KU, DKOHOMUKH.

XPOMOCOMHBINI KOMIIJIEKC YEJIOBEKA

Haxr m3BecTEO, 0COGCHHOCTH, XapaKTEPU3YIOIIAE TOTOMKOB,
[epelaloTCA UM OT POAWTENIEH Yepes MONOBHIE KIETRE (MY’K-
CKas — CIOepPMaTO30U[ W jKeHcKas — simernerra). CiaumaHme
BTUX JIBYX KJIETOK IPZ ONJIOJOTBOPEHHU NPHBORHUT K 06paso-
BAaHUIO O[(HOl RIETKW-3UTOTHI, W3 KOTOPOH 7 PA3BWBAETCA de-
ToBedecKmit 3aponpit. O4eBUIHO, 9TO UMEHHO B 9TUX [BYX HO-
JIOBEIX RjE€TKax M B 00pasoBaBIlelics NPy WX CIHAHAN 3ETOTE
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XpaHEUTCA HACTEe[CTBEHHAA (reHeTmueckas) HHQOPMAIUA O
TOM, ¢ KaKEMH (PUBHYECKUMH [JaHHBIMH, (QU3HOJOTHYECKEMH
(byHEKUHOHANLHEIME) W HCHXHYECKEMU HpPEeIOCELIKaMu (3a-
JaTKaMH) IOABUTCA HOBHIM uenoBek. Haxkwmm e o6pasoM Ta-
Kag Macca CIOyKHeHmedl wHQOpManum 3amEcaHa B MOJOBBIX
RJIeTKaX — CIePMAaTO30H/e U ARIEKIETRE?

Bui yixe 3Haere, uTO0 MaTepmaibHO# OCHOBOM Hacie[CTBEH-
HOCTH CJIy‘KaT HYKJIeHWHOBHIe KmcioThl, a mmenmo JJHH.

Yeranopienne Takoro PaKTa, 9TO MCTOYHUKOM W IEPeRaT-
YOKOM TeHeTHIecKoi mugopManmm B wietke caymmr JHE,
MOBJEKIO 3a c000i MHOKECTBO HOBBIX HPOGIEM, I B 9aCTHOCTU
crefylIyoo: KakuM o0pa3oMm reHEeTmiecKas mHQOpMAIUA He-
pefaercs or popumreneir moromcrBy? Har wm3BecTHO, HOBEIE
HJIeTKE NOSBJIAIOTCA B PE3yJibTaTe MEJNeHHs HCXONHBIX MaTe-
puHCcKEX KiIeToK (pumc. 21). [emenme wiaeTkm Moker OBITH
TIPOCTHIM — IIYTEM MEPETKKE CONEP/KUMOro KIETKY MOHO0IaM,
Taroe menenue maswpiBaroT ammrosoMm. [lia GONbOIMHCTBA Kie-
TOK XapaKTEePHO (U3WOJOTNYECKH LOJHOMEHHOEe KIETOTHOE
menenwe. Taxoe feneHme cocTtouT w3 pspa ¢as, BO BpeMs KO-
TOPHIX AAPO KIETKHU IpeTepIeBaeT 3aKOHOMEPHEIe H3MEHEeHNUs,
B pesyunbrate 4dero o6pasywTCA [Ba AAPa, COBEPIIEHHO
mhaeHTUYHEe mexofHoMy. Llmrommasma mpm dTOM [eIUTCH Ha
ABe HONOBHHBEL. Takoe CJIOMKHOE [eNeHHE KIETOK HOJYIHI0
HasBaHme MmTo3a. IlyreM MmTO3a Jensarca KIETKE Tela (co-
matmueckne). Ha ocHoBe MurTosza mpomcxofur Gecmonoe pas-
MHOKEeHHE.

OpnHako B OpraHm3Max pPACTEHHN W }KEBOTHBIX (X YesioBe-
Ka), TOMHMO COMATHYECKUX KJIeTOK, HMMEIOTCA W IIOJNOBEHIe:
EHCKUE — ANIERISTKE W MYMKCKHEe — CIIePMaTO30HALL. JTH
[ONOBbIe KJIETKH YYacTBYIOT B IIONOBOM DPa3MHOMKEHHN Opra-
ru3MoB. O6pasoBanme HONOBHIX KIETOK HPOUCXOAUT TaKiKe
B Pe3yiapTaTe MHTO30B, W3 KOTODPBIX [BA MOCIETHUX [eNeHUS
COCTABJIAIOT 0COOYI0 KATErOPUI0O MUTO30B, MOJYYUBIINX HA3Ba-
HEe Meiotmyeckux [emeHmit. llpomeccst mnpeoGpasoBarHmsA
Aflep, KOTOPEIE BHISEIBAIOTCA DTHMHE JIeJEHUAMH, MOy Ha-
3BaBHe Meio3sa.

Bo Bpemsa m MuTo03a, U Meit03a AZPO TePsIeT OKPYIIbIE 0Yep-
TAHUS I B HEM OTYETJIMBO BBIPHCOBBIBAIOTCA €r0 CTPYKTYPHBIE
KOMIIOHEHTHI, HasbIBaeMble xpomocoMmamu. OKaszanoch, 470 B
coctaB xpomocom Bxofar [IHK um Gemku-rmcToHEL, T. €. XpoMmo-
COMEI 10 CBOEH OMOXWMWYECKOU IPHpPOJe IPEe/CTaBIAIOT HY-
Kieonporenpl. XPOMOCOMBI HMEIOT CaMble pPa3iudHsle (Pop-
MBI TaJI09€K, KOPOTKAX CTePHEHLKOB, KANelb U T. [.

40



Pmc. 21. Muros:

1— uHTepdasza, 2, 3, 4 — upogasa; 5 — Meradasa; 6, 7 — anadasza; 8, 9 —
Tenodasa; 10 — modepHUE KIETHH.
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Puc. 22. XpomocomMuBIE KoMmIeRe My:uuE (A) n swemnmur (B).

Ilpm msyuenwm Mmeitosa m MUTO3a OKA3ajx0Ch, 4TO MPOIECC
LDeleHusl KIETOK HalpaBieH Ha CTPOro paBHOMEpHOe, yHops-
TOYEHHOE pPacmpefeieHre XPOMOCOM 0 00pasyoInuMcs [0-
YePHEM KJIeTKaM.

Bo Bcex mimeTkax opraEm3Ma 9YelOBeKa CONEPIRUTCA OJH-
HaKOBOE, II0CTOAHHOE KOJMYECTBO XPOMOCOM — 23 maphl (Bce-
ro 46). Uckiouerne m3 5TOro MpaBHia COCTABIAIOT HOJOBLIE
RIETKH, B KOTOPBIX HAXO[UTCH IONOBAHHOE YHCIO XPOMO-
coM — 23. Taroe HOIOBUHHOE YMCIO XPOMOCOM HA3LIBALTCH
TaINIONJHBIM (IPed. «TamiIocy — eJUHCTBEHHBIA), a ABOWHOM
HabOp — [UIIOERHEIM (rped. «g@» — fBa). Jumionjssii Ha-
fop xpoMocom oGosmauaerca 2r, rammomgebd — n. CiaemoBa-
TeNbHO, ¥ UenoBeKa 2n =406, n=23. Ha pucynre 22 npumBogar-
Cf CXeMBI CTPOEHHUA [HIUIOEAHOTO HaGopa XpPOMOCOM,
T. €. XDOMOCOMHBIM KOMIUIEKC MY/KUUHEI U JKeHIIHHEL
3meck  xXopomo HaGmoaeTca NapHOCTL  XPOMOCOM B
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gumaongaoM HaGope. B rammoummaoM Habope HOJOBBEIX KIETOR
MpeICTaBIeHO [0 OJHOM XpPoMocoMe U3 KaKMOH mapsl

Hanmuue gummomproro HaGopa XpoMOCOM B COMATHIECKHUX
KIeTKaX W TalIonJHOro Habopa B IOJNOBHIX KIETKAX HMEeT
BUKHOE 3HAUeHMe JiIs opranmama. MiHade HeBO3MOMKHO GBLIO
OLl COXPaHUTH MOCTOSHCTBO YMCIA XPOMOCOM [ OPTaHE3MOB
nagHOro BUja. VI meiicTBUTENBHO, PA3BUTHE OPraHW3Ma HadM-
HAeTCHA C OJHOU 3WIOTHI — OILNIOJIOTBOPEHHON CIEPMAaTO30UIOM
ARTIERIETKH. JHAA TAIIOWAHOCTE IIOJOBEIX KIETOK (AHIeKIe-
TOK ¥ CIIEPMATO30MMIOB), MOKEM 3alMcaTh 00pasOBaHMe 3UIOT
CIEeIYIONAM 00pa3oM:

gfiierneTRa n=23 X cmepmaro3ouy rn=23

surora 2n = 46

IIpencrasbre, 4TO MONOBHIE KIETKW, WY, WHAYE, raMeTH,
nmeroT me 23, a 46 xpomocom. 3mrora, ofpasoBaBmascsa IpA
OX OIIONOTBOPeHWH, OyAeT COOTBETCTBEHHO HecT:m 92 XpoMo-
COMEI, B CiIefyiormeM TNoroseHmE — 184 xpomocoMer m T. 1.
B aTom ciyuae B RasK[0oM HOBOM IOKOJEHHH JIOfedl HPOMCXO-
muro 681 yoBoerme HaGopa XpOMOCOM, I B KOHEYHOM CUETe CO-
BPEMEHHHIl 4eJI0BEK #mMeNn 0Ll acTPOHOMUYECKOe YHCI0 ITUX
TeHEeTHYECKUX eIWHMUI.

Ecam paccmarpmBath BHEMATENBHO XPOMOCOMHEIE HAGOPHI
MYKUWHBL U KEHINEHBL (CM. pmc. 22), MOJKHO 3aMeTUTH, 4TO
Y SKEeHIIWH KaKTas XpomocoMa nmmeer cebe mapy, a y Myk-
9WH [Be HOCHE[HUWE XPOMOCOMBI Hemapubl, OfHA ©3 9THX XPO-
MOCOM B JIBa Pa3a MEHBINE BTOPO# W BCTPEUAETCSA TOIMBKO Y
MysK4mH, ee ofo3HaualoT Y-xpomocoma. BrTopas XpomocoMma
KPylnHee W UAEHTHYHA HOCHe[Hell mape KeHCKHX XPOMOCOM.
3Ty XPOMOCOMY MY}KYMH ¥ IIOCIENHION, 23-10 mapy XPOMOCOM
HeHiquH o6o3HavaT cumBoiaoM X. CieqoBaTenbHO, MYRIAHEL
7 JKEHIMWHLI Pa3nuyanTcesa MeXRLy coboil mo mocnefnel, 23-ei
mape xpomocom; y My:umH — XY, y smemmua — XX. 9ta
XPOMOCOMEI Ha3HIBalOT mosioBeIMu. OcTanbHbie 22 mapsl, ofd-
HAKOBBIE U Y MY;KUHH, U y JKeHINUH, HASBIBAIOT ayTOCOMAaMU.

ONPEJEJEHHUE IIOJIA ¥ YEJOBEKA

B romme 40-x rogor yuemsiii M. Bapp ofmapy:sun pasim-
Yy B CTPOSHHN WHTEPHASHEIX A7lEP COMATHIECKUX KJIETOK Y
CAMOK W CaMI[OB KOIMEK: B Afpax KIETOK caMoK Oblia oGHa-
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pPy:KeHa cBoeoOpasHasd XPOMATMHOBag IJbIOKA, HA3BaHHAA
TOJIOBBIM XPOMATWHOM, MW TedblleM Bappa; B Aapax caMIioB
Takwe TIBIOKM He ObLtm Halimenbl. Takag B3aKOHOMEPHOCTH
OKa3aJaCh XapaKTePHOH JUIA MJIEKOMHTAIOIINAX, B TOM YHUCIe
JIIs YelOBeKa.

Hanwame mosmoBoro xpoMaTnHEa TOBOIBLHO JETKO ONPENeNs-
€TCS MEeTO/IOM MCCIe/[OBAHUSA DIUTENNATHHEIX KIETOK B COCKO-
6e camsucroil meru. C 9TOH mMeNb0 TyHOW CTOPOHOH JIe3BUA
CKaJbIeJNs J[eNaeTcss COCKOG € BHYTPEHHEH CTOPOHBI INEKH
(B poToBO# momoCcTH), 9TO COBEpINEHHO Ge3BpenHO u Oe36omes-
HEHHO. DOUTeNHATIbHEIe KIETKH, COJep:Kamuecsi B CocKobe,
TOABEPraTcs OKPacKe W PACcCMATPHBAIOTCA IOJ MUKpPO-
CKOIIOM.

CrefoBaTeIbHO, OTINYIATH KIETKE MYKIHH OT KIETOK KEH-
IMWH MOKHO KaK HEHNOCPEICTBEHHO — IyTeM AaHAJIH3a XPOMO-
COMHOr0 Habopa COMATHYECKUX KIETOK, TAK M KOCBEHHO — IIO
HaJIMYUIO MOJOBOr0 XPOMATHHA,

YraszaHHbIe BBIIE METOMH MCCIEROBAHUA JUMIh KOHCTATH-
PYIOT Pasiw4us B KIETKAX HOPMAJBHBIX MYKUYWH U YKEHIIUH,
Heo6xomuMo BHIACHATD, KAKOB MEXAHU3M MOABICHUSA DTUX Pas-
In4mit, 970 CBSI3aHO C MEXaHW3MOM OIpeJeNeHHs Homa y
JI0JIelt.

OTBeTHTH HA TOT BOLPOC MOMOMKET AHAJIU3 HCCIEIOBAHMIA
PasIugHEIX aHOMANWii moa.

Jleno B ToM, uTO, HOMEMO 0COGEHl HOPMAIBHOTO MYKCKOTO
7 ;KEHCKOTO II0JIa ¢ HOJOoBRIMHU xpomocoMamu XY m XX, Berpe-
9aloTCsa NI0[d, MMEIIHe AHOMAJIME HOJOBEIX XPOMOCOM —
YMeHbBIIeHVe WM yBeanmueHWe WX KonmdecTBa. Tarue amoma-
JIAY HOJOBBIX XPOMOCOM BBISEHIBAIOT B OPTaHU3ME OIpPEfesIeH-
HEIe OTKJIOHEHHS 0T HOPMEI — Gomesum. CylgecTByer GOe3Hb,
u3BecTHAA Kak cuEApoM TepHepa, HasBaHHAA MO MMEHH Bpa-
4a, BOEPBEIe ONMCABINETO AaHHYH OonedHp. llpm cummmpome
TepHepa y GONbHEIX WMEETCHA JWINL OJHA U3 MOJIOBLEIX XPOMO-
com (224+X0), 1. e. Bcero 45 xpomocom. [[aEHEIH CHEIPOM
BCcTpedaercsa npuMepHo y ofuoil w3 H5000 HOBOPOKAEHHEIX IC-
Bouek (pmc. 23). XapaKTepHHIME NpU3HAKAMHI STHX GOILHBEIX
caysut gusrmi poct (120—130 cm), me0pPasBUATOCTL BTOPHM-
HEIX TONOBLIX NPH3HAKOB, Gecmrogme. Hapysxuble momoBnie
OpraHbl cPOPMUPOBAHEL IO KeHCKomy tumy. OnHAKO B cOMa-
THYECKUX KJIeTKaX IonoBoi xpomarmu (rembie Bappa) me ma-
Oaromaercs.

Bonee wacro BcrTpeuaercs mpyraz Gome3sHbL — CHHIPOM
Huefirhenprepa,— xapakTepusyomascs HaiudueM Tpex II0-
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Pmc. 23. Xpomocommslii KoMmiaekc OonbHOTO cmHRpoMoM TepHepa
(44+X0).

JIOBBIX XPOMOCOM B COCTaBe JBYX X-XPOMOCOM W OJHO# Y-Xpo-
mocombr (224 +XXY) (puc. 24). Hapy:muble monoBsie opra-
HBI TPHE 3TOH GONE3HW MYKCKOTO THNA, HO B COMATAYECKHX
KJIeTKaX TaKkiX GOJIBHBIX 00HAPYHUBAETCA MOIOBOA XPOMATHH,
Kak y jkeHmmH. ¥ OGoabHBIX cumHEApoMoM Hielingensrepa
Halaroaerca TawkKe HETOPAa3BUTOCTh CEMEHHHKOB H Oec-
LIofme.
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Puc. 24. XpoMOCOMHBIH KOMIIEKC GOXBHOTO CRHApPOMOM Hieiin-
denbrepa (44+XXY).
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[Tpuaumsr paccmoTpen-
HBIX AaHOMAJHMH B3aKIIo-
TAI0TCA B HEPACXOMEHNY
XPOMOCOM WpH [eJIeHnN
RIGTOK W Kak CJIefCTBOE
B o0pasoBaHWE  raMmer
(AliTieRIeTRE 1 cOepMa-
TO30HMA) ¢ YKIOHMIOIIH-
MUCS YUCTAMEA XPOMOCOM.
BosMomEsiii Mexammam

9THX OPOIECCOB IIPHBO-
Pmc. 25 BosMoO)KHBEIE MeXaHH3MEL BO3- JIATCS Ha cXeMe (pmc. 25).
ENKHOBEHHS AHOMAJUH IIOJOBBIX XpPO-

Momumo  cummpmpomMon

MGCOM Y 4eljlOBEKa.

Tepuepa m Hueitndenn-
Tepa, BCTPEUAOTCA ¥ APYTHe AHOMAINHA IOJOBEIX XPOMOCOM:
rpucommg — XXX (peHorHm — meHCKHUil); TeTpacoMus —
XXXXY (dpemormn — wmymcxoit) u 1. 1. llomoGEbie amoma-
JiUW ToJia 9aCTO BEHYyT K TOMY, UTO IO, AMEIONHe TaKue Ha-
PYIIEHWST B YUCIEe XPOMOCOM, XapPaKTEPU3YIOTCH YMCTBEHHOR
oTecTamocthio. Y 9T0 BIIOAHE MOHATHO, TAK MHOTHE M3MEHEHNS
B TEHETHIECKOM MaTepualie CKasslBAIOTCA HA TOHKO cOanaH-
CHPOBAHHELX, CIOKHEHIINX MEXAaHH3MaxX MO3TA.

Anaju3 Op@BENEeHHBIX AHOMAJHWH [OIa YKA3BIBaeT, 4TO
OPHUCYTCTBEE Y-XPOMOCOMEI HE3aBHCEMO OT 9HCIa X-XPOMO-
COM Bcerfla OIpefessier My:KCKIe 0COBeHHOCTH.

Qcobu, obramaroimme TOILKO X-XpPOMOCOMAaMHU, OPOABISIIOT
SHEHCKIe MPA3HAKM.

COOTHOIIEHNE IIOJIA Y YEJOBEKA

Hanmane monoseix xpomocom XX m XY He Tombko o0bsac-
HFeT HAJIMIAE MYYKCKOTO W JKEHCKOTO IOIOB, HO W 0GYCIOBIIH-
BaeT poKeHEe paBHOTO Ymcia fietein oGoero moxa. [leicrBu-
TEIbHO, ¥ MYKUUH, UMEIUX 22 maphl ayToCOM ¥ IOJOBEIE
xpomocomsr XY, o6pasyiorcsa ramersl fiByx TmmoB: 224+ X n
224+Y. VY menmuHE, nMeo0IuX 22 Maphl ayTOCOM K HOJIOBEHIE
xpomocomer XX, ofpasyioTcs TamMeThl JHINIL ONHOTO THUIA:
224 +X.

CoueraHrme MYHCKHX W KEHCKEX TaMeT U OIPEJelser Co-
OTHOIIEHHE Ioja B MOTOMCTEE 1o (hopmyie 1 : 1,

50% 444 +XX — smenuiuns,
90% 444 +XY — mymumHEHL
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OnHaKO BOINPEKH TEOPETHYECKH OKUIaeMOMYy PABEHCTBY
cpefn POYRIAOIIAXCA MANbIMKOB ¥ JIEBOYEK He Habrofaercs
crpororo coormomenus 1 : 1. OGEYHO MaJBYMKOB DPOKIAETCS
HeCcKONbKo Gonpiue, uem mesouek. Hampumep, ma 100 nmeBouer
cpenm Gemoro macexenus CIIA posxpaercs 106 ManbuuKoB, B
Tperum — 113,2, B I0:xuo0it Hopee — 113,14 = . 1.

B cooTHOIIEHHHE I0OJ0B B MOMEHT 3apOK[EHUs 3apOJHIIma,
T. €. OILIOJOTBOPEHHS M 00Pa30BAHMA BUTOTH, KO BPEMEHH
possnenma peGeHKa ¥ B DPasHBIE BTANBL PA3BHTAS [0 CTAPOCTH
BabmofaeTca MHTEPECHAas 3aKOHOMEPHOCTh, JTa BaKOHOMEp-
HOCTH COCTOMT B CIEMYIOIIEM.

Y3BecTHO, UTO 3a BPEMA IHOCTE 3a4aTHA H IO POMKJIEHHSA
pefenka mormGaeT MHOTO 3apO/BINIEH (€CTECTBEHHEIE U HCKRYC-
CTBeHHLIE af0PTHI, MEPTBOPOIK/ICHHEIE) .

ViccnemoBagma aGoOpTHPOBAHBLIX 3apOjBIIIed I0Kasand,
4TO Cpeau HUX OTMedYaercs GOoNbIIee YMCIO 3aPOJBIIIER MY:K-
CKOTO IOJa, ueM MeHcKoro. TaK, cpefn BBIKHJBINIEH W MEPT-
BOPOKIEHHHX Ha BTOpoM Mecsie Gepemernoctn ma 100 meso-
9ek nmpumxoguioch 431 ManpumK, Ha 9eTBEPTOM Mecdme —
201 manpumk, Ba cegpMoM Mecane — 112 mangpumnoB. B Kom-
me GepeMeHHOCTH W B MOMEHT pOMIeHHA HPUXONMIOCH
133 mampunmia.

ITH NaHHBE [OKA3BIBAIOT, 9TO HA PAHHEX CTAIAX dMOpPH-
oremesa (3apoMBIIIEBOr0 PasBUTHA) CMEPTHOCTh MAJIbIHKOB
MIPEBHIIAET CMEPTHOCTH [IEBOIEK.
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Puc. 26. CMepTHOCTS MYIKAUH U JKEHIIUH B Pas3JNUHALIE BO3-
pactHbie mepuops (Genoe macensmue CIIA).,
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AHajoruyHasg 3aKOHOMEPHOCTh B CMEDPTHOCTH MYKYHH H
MeHIMUHE Ha0moNaeTcs BO BCeX BO3PACTHBIX TIpyIax
(puc. 26). Kak Bmpmo m3 TpHBefeHHOrO rpauka, Bo BCEX
BO3DPACTHHIX IPYNHAX MYKIMHE yMEPAET GOIbINe, UM 3KEHIHIL.
JTU [AHHBIE 3aCTABJIAIOT TMPHBHATH, YTO [IEPBHIHOE OTHO-
IIeHFWe TOJO0B HA YPOBHE 3UT0OT 3aMETHO CIBUHYTO B IONb3Y
oGpasoBamus 3uror ¢ XY-xpomocoMamu, T. €. 3UTOT, U3 KOTO-
psix GyAyT pasBHBATHCA MAJbUHOKM. JTOT CHABHAT obecHeymBaeT
yOBIL MalbYMKOB B TeYeHHE MOpPHOTeHe3a W HEeKOTOPoe MX
OpeBGIIIeHNe cpefid [eTedl B MOMeHT poikfenm:a. [lanpHeiiniee
npuGsBAHKE YUCIA MAIbYAKOB IPHBOJUT K PABHOMY UHCIY
JKEHINIH I My:KJInH Ko Bpemenz 20-1eTHEro Bo3pacrta, T. €. KO
BpemeHm pasMHOKeHHA. Ilocse 5TOro 4mCNIO JKEHIIWH HAYM-
HaeT MPeBHIMATH UHCI0 MYIKYHH, 4TO PE3KO NPOSBIAETCI K
90-1eTHEMY BO3pAcCTy, KOT/la IHCIO JKEHUMH B JBAa pasa GONb-
16 CPABHUTEIHHO ¢ IUCIOM MYKIUH.

Bce sro morassiBaeT Hamm4me BechMa TOHKO cOalamcupo-
BAaHHOTO MeXaHW3Ma MeRIY HPOIeccaMu OIIONOTBOPEHHA, 06-
pasoBauma 3mror ¢ XY-XpoMocoMaMu H JKH3HECIOCOOHOCTHIO
MalbIAKOB.
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IlormsKenHaA KU3HECHOCOGHOCTL MYKYUH, MO-BHIAMOMY,
BLI3BAHA, TeM, 4TO OHE o0aafaioT ofHOK X-XPOMOCOMOH. ITo
CIy/RUT NPUYMHOU TOTO, 9TO B TAKUX YCIOBHAX NPOABIANTCH
MHOTHE OTPUIATeNbHbIe pereccuBHbie Myranmd. Ilokasa-
HO, UTO IOYTH BCe HMHQEKIUOHHEBIe 3a00jeBaHHA BBI3EIBAIOT
Gojiee BEICOKYIO CMEPTHOCTH MYKImH. Hpome TOro, mpm posK-
[IeHHU MaNbYUKA EMEIOT GOJbIIme PasMepsl Texa, 4eM [eBod-
KU, B CBASH C 9eM ¢AM MOMEHT POKIeHHS [JiA HEX Gojee oma-
ceH, 4ro m o0ycroBamBaeT GoJbimee KOIXYECTBO MAJILUNKOB
cpey MePTBOPOKICHHBIX.

Bonpimo#t waTepec BHI3bIBAeT (YaKT HAJIMIHA CeMeH, B Ko-
TOPHIX W3 NOKOJEHWSA B MOKOJEHWE POMRITAIOTCA WIH TOIBKO
MAQJIBYEKY, WIN TOABKO [eBouku. Takux cemeit memuoro. Ilpu-
MepHl IBYyX IpefcTaBlIeHs Ha pucyHKe 27. Hawr o6bacHaerca
MeXaHu3M TAKOTO SABICHUA?

OraselBaeTcd, aHAJIOTHIHOE ABJICHUE BCTPEUALTCA U Y Py~
THX OPraHm3MOB.

Y HEKOTOPHIX BHJOB IJIO0BO# MYIIKA — ApPO30QUIEL GHI-
am 00HAPYIKEHBL CaMIIBl, KOTOPEIE MaBajd MOTOMCTBO IOYTH W3
ofEux caMoK. OKa3ajoch, 9YT0 HTH CaMubl OGHALal0T TeHOM
(7. e. ysactkom [JHHK, oTBeTcTBeHHLIM 3a TOT WM HHOH MOp-
(opmsmonorugecKil TPU3HAK), OTBETCTBEHHBIM 34 COOTHOIIE-
HEe H0JO0B IIyTeM BO3[eHcTBIA Ha Hpomecc 00pasoOBAHUSA CIIEp-
matosoupoB. IlokasaHo, 4T0 B mporecce meiioza Y-xpomocoMa
IereHepupyeT H BCA CHEPMa COCTOWT M3 CIIEPMATO30HIOB G
X-xpoMocoMoii. ITEM U O0OBACHAETCA, YTO MOYTH BCE TMOTOMCT-
BO [TaHHOTO CaMI{a OKa3EIBAETCA CAMKaMM. AHAaJOTHIHEIH TeH
IPepPacIoNOKeHIs K «MYKCKOMY COOTHONIEHHIO IIOJIOBY TaK-
JKe OOCHAPY/KEeH y CaMI0B. ITH CaMIlLl IPOHMBBOIAT HCKIIOUM-
TEJIBHO CIIEPMAaTO30HABI TOIBKO C Y-XPOMOCOMOH W COOTBETCT-
BEHHQ HOTOMCTBO JIUIIL MYKCKOTO IOJA.

Buecre ¢ Tem cymecTByeT m Apyroit MexaHU3M MpemMyIie-
CTBEHHOTO 06Da30BAHMS MOTOMCTBA KEHCKOTO TOJA, 3aJI0MKeH-
HBHIH B camMKax. HexoTopeie caMKu mMeI0T B MUTOMIABME CBOMX
KIeTOK BHPYCOHONOGHBIN areHT, KOTOpBIi BHEMPSETCS BO BCe
AfineriIeTkE. ITOT areHT y6uBaer 3uroTe ¢ X Y-xpomocomamm
Ha DaHHEUX CTafuAX dMOPHOHAIBHOrO PA3BUTHUA, a BUTOTHL G
XX-xpomocoMaM® 0CTAITCA 3{0POBLIMI.
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Irasa 3.
OHTOTEHE3 YEJOBEKA

3ydeHme OHTOTeHe3d, WIM WHAUBWAYAIbHOTO pAa3BUTHUA

YeJOBEKA, ABIAETCA HCKINUMTENBHO BAKHOM mpobieMoin
B COBpeMeHHON Omoiormu, Tagimeil B cebe elme OYeHb MHOIO
sarafoK. YTo0bl paspemurs 9Ty npobiaeMy, HeoGXOIUMO BEIAC-
HUTH, KAK TeHeTHYecKas nporpamMma (MHQOPMAIHs), 3aIUCaH-
Had B OTHOH-eIUHCTBEHHON KIeTKE — OILIOLOTBOPEHHON diile-
KIeTKe, peajn3yeTcs, yupaBida CO3[MaHUEM CIOKHERIned xu-
BOIl cmcreMHl — opraEmaMa. Hajx pemeHumeM HpoGIeMsl
OHTOreHesa O6boTca yueHsle mMEOrmx crpad. OfHaro riayGuH-
Hble MEeXaHU3MBI HTOI0 IpoIliecca BCe eMme OCTAaioTCs HEeBHI-
sACHeHHBIMU. B [JaEHO# TiaBe paccMaTpPUBAIOTCA COBpe-
MeHHbIe MpeJcTaBieHNs 00 OCHOBHBEIX 3TallaX OHTOTeHesa
YeJI0BEKA.

TAMETOTEHE3. OIIJIOJOTBOPEHUE

B onToremese wenosexa pasiamuaror fBa srama: 1) smGpmo-
HaJIbHBIA (3apOJBINIEBEI) U 2) mOCTOSMGPUOHAIBHEIH (mOCie-
3aPOJIBIIIEBEIH ) .

OGBITHO CUMTAIOT, 9TO OHTOTEHE3 YelNoBeKa (Kak W APYTHX
OPraHW3MOB) HAYHHAETCA C OIUIOFOTBOPEHHON ARIEKIETKE
(3urorsl) m 3aBepiaerca cMeprhio. OnHako Gomee mpaBHIIBHO
Oymner, HoXKajayH, CIATATL, 9YTO OHTOTEHE3 HAUMHAETCA C raMe-
TOreHesa, T. €. ¢ (DOPMUPOBAHYA W CO3PEBAHUA CIENUATH3N-
POBAHHEIX HOJNOBHIX KIETOK — ramer. I10JIOBBIe KIETKH My -
9WH — CHePMAaTO30H/H, a KEHINHH — AWINEKIETKA HECcyT Ta-
mIoupgHbld HaGop xpomocoM. Ciemyer OTMETHUTH, 4UTO K
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CIIEPMATO30HUAEL, B AHIEKIETKE 0 CBOET0 CO3PEBAHUA IIPOXO-
IAT BECbMA CIIOKHBIE DTANBI POCTA U PA3BUTHL.

ITponece gopMupoBaHMS KEHCKHEX TaMeT HA3LEIBAIOT 0602e-
Hesom (mar. «OByM» — AHIO; TPed. «TeHE3HC» — PasBH1ME),
MYRCKUX — cnepuarozereson. OBOTeHes OpoTeKaeT B SUIHU-
Kax, clepMaToreHes — B ceMeHHUWKax. HecmoTpa Ha ocoGen-
HOCTH MODPQOJOTUM 3DENBIX SHNEKRIETOK U CIEePMAaTO30UIOB,
IOAKI DPasBUTUsA WX BO MHOTOM CXOfleH. B pasBuTHEm 5THX HO-
JOBEIX KJIETOK (raMeroreHese) pasimIaioT dYeThIPe CTANUH:
1) pasmuoernwme, 2) pocr, 3) cospesanne, 4) gopmuposanue.

Crnusiame My;KCKUX U $KEHCKMX TAIUIOUIHEIX MOJOBHIX ra-
MeT HOPOHCXONUT B HPOIECCe OINIOMOTBOPEHUS, B PE3YJIbTaTe
ROTOpOTO o0fpasyercs OUILIOWAHAsS 3HUrOTa, AA0INad HAYajo
HOBOMY OPTaHH3MY.

Pacemorpum mofpobHee cTagum raMeToreHesa.

PASMHOREHUE 1 POCT T'AMET

IlepBas cragua rameroreHesa (cTafua pPa3MHOMKEHWT),
mpoTeKanias B CaMOM Hadaje MOJOBBIX jKeje3 (ANIHEKOB I
CEeMEHHUKOB), CBA3aHA ¢ MUTOTHIECKUME NENEHUAMHI IWUILIO-
WIHBIX MEePBUYIHBIX 3apOJBIMeBEIx KieToK, Murotuweckoe me-
JeHWE XaPaKTEePHO TAKKe W JJA COMATHIECKHX KIETOK (He-
TOJIOBBIX KJIETOK TeJa).

Kaerounwili yurxa. Murosy mpemmectsyer maTepdasza, B
TeYeHNEe KOTOPOM MPOMCXOAUT YIBOEHME XPOMOCOM. B ocHOBe
YABOGHHSA XPOMOCOM JIE}KHUT CAMOBOCIPOW3BELEHHE MOIEKYI
IOHHK. Pansme nuTepdasy HassiBand (asoil mOKoA ARpa, IMOJ-
pasymeBas TOJ STHM OTCYTCTBEE [I€JEHUA W MeTaGOIUIECKYIO
MHEPTHOCTE (T. €. ¢ab0 BHIpAsKeHHEIH 00OMEH BEIMECTB W DHEP-
THU).

OpEaro Teneps ACHO, 9T0 BO BpeMsa WHTEPPA3EL AAPO HAXO0-
IOWTCS B COCTOSHUU HAUBBICIIEH MeTaGoiIMdIecKOl aRTHBHOCTH.
Wmerno Bo Bpems mHTEp(as3Hl MPOABIAETCA NEHCTBHAE TEHOB,
OpOUCXONUT camoBocupoussenenue monerysn [JHHK, carres na-
dopmanuonnoit PHK u Geaxos u 1. n. UaTepdasa naumaaer-
CA JUIMTENbHBIM MEPHOJ0M B BHMIe TaK HA3BIBAGMON CTafmd
opencunaTesa (dasa Gi) (pue. 28). Ha sroit cragme marepda-
351 QYHKIIMOHUPYIOT T€HHI ¥ ueT HoiroToska K cuaTesy [JHH.
B 310 Bpemsa muts [IHK B cocraBe xpoMocoMm pasBepHyTA.

Henrtpansasivy MoMenToM B mHTEepgasze ABIAETCS CTafma
cuHTe2a S, BO BpeMsa KOTOPOWl TPOMCXOMUT MPOIECC CaMOBOC-
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$ mpoumssefgenusa  (ayTopenpoayKIus)
o2 JHK. B pesyinTaTe 5TOro IIpomec-
ca XPOMOCOMEI TPHOOPETAnT [BOWM-
HYI0O CTPYKTYPY B BHUME [BYX XpO-
MaTtup, OOBeWHeHHBIX [EHTPOME-
\ poii. CmmTe3s Ke GelKOB, BXOAAMAX
Gt mapsagy ¢ JTHHK B cocraB xpomo-
Puc. 28. Kneroumerii mugn: COM, IPOWCXOMAT B TeueHme Goree
Gi— cramus  mpencmsresa, JWIATENBHOTO BDEMENH, TeM CHHTe3
8 —cranua cmmresa; Go— JTHH.
cTagus co3peBaHHMA, M —
CcTafus MHTO3a Tocue 3aBepmieHnsda CcTaguyd CHUH-
Te3a ANPO W3 AUILIOUJHEOr0 06paso-
BaHNA BPEeMEHHO HpPEBpAM[AeTCA B TeTpaluomgHoe (rped.
«Terpa» — UeTHIpE), TaK KaKk Kagas XpPoMOCOMa COCTOUT
73 IBYX XPOMATH[, T. €. HAXOAWUTCA B YIBOEHHOM COCTOSHUH.
3a crajmeir cunTesa S ciemyer cragma mocrcuHTesa Ge
(mocie cmHTE3a) WHTEpPEA3EL, BO BpeMA KOTOPOHl XPOMOCOMEI
mpeTepueBanT CUAbHYK coupaiusanuio. Gragus mOCTCHHTE3A
G, samepmaer mHTepdasy, mocie 4Yero HaYMHaeTCH MuTO3 M
(cM. puc. 28).

MuroTuueckoe feleHMe KIETKH — CIOMKHEIA, MHOTOCTY-
NeHYaTHI# mpormece, 3a KOTOPHIM BHOBDL CjeflyeT mHTEpQasa co
BcemMm ee cTafmamMm. Takmm o0pasoM, KUBHEIEATEIHHOCTDH
KJIETKU HOCUT MUKINIECKUN XapaKTep, MOITOMY ee W m3obpa-
SKAIOT B BHIE COUPAJIN.

JauTenbHOCTS KIETOYHOTO MUK Y PasHBEIX KIETOK pPas-
JWIHA, HO CTPOTO NOCTOAHHA [WIA IaHEOro Bupaa tramedl. Ha-
npuMep, B KyJAbTypPe PAKOBBIX KJIETOR [IATEILHOCTEH CTALUH
G pasma 8,54, S — 6,2, Go — 4,6 =M — 0,6.

Murto3. MuTo3 cocrout m3 ueTeIpex a3 — mpodasbi, Me-
raassl, aHadassl u terodaspl. [IIATENbHOCT, KaMKIOW U3
as meogmmaropa. Taw, mpodasa samumaer 60% Bpemenn
muTo3a, Meradaza — 5%, amagaza—>5% m remodaza — 30%.

XpoMOCOMBI Ha CTagUM IOCTCHHTE3a B EHTEPHase CHILHO
companusyorcsa. [logeMy mpomcxomuT TAKOU mpolece compa-
gusanmy xpomocom? Ilemo B ToM, uTo B mHTEp(ase XpoMOCo-
MBI TONHOCTHI0 NECOUPAaNW30BaEHl (PACKPYUYEHBI) W IOTOMY
UMeIOT oueHb Goubinyio fuuay. OueBumHO, UTO Iepefada rpo-
MaJHOW HUTH XPOMOCOM IIPH [EJIEHUN WCXOILHOTO MaTEPHHCKO-
ro Afpa B J0YEPHION — HepaspemmuMas safada. [lostomy me-
per MHTO30M U B CaMOM IIPOIECCEe MUTO3a XPOMOCOMEI TIO/BEP-
raioTCA YIAKOBKe W COMPAJIMBALME, IIOCTE 9ero JaKe caMast
KPYIHaA XPOMOCOMa YeJ0BeKa He IpeBhImaeT 6—8 MKM, T. e.
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[pPOWCXONAT YMEHBIIEHHE [JIAHSI XPOMOCOM B CpejHeM B
10 000 pas.

B mpojaze mmrosa Takue cHoUIpaNIN30BAHHBIE (KOMIAKT-
HEIE) XPOMOCOMEI JasKe HOJ CBETOBLIM MIKPOCKOIIOM JIOBONIb-
HO OTYETIIMBO BEAUEL. XOPOMIO PA3NHIAETCA TAKMKE HX [IBOI-
CTBEHHOCTD — CTPOEHZE KAKOM XPOMOCOMEI U3 [[BYX CECTPUH-
CKEX XpoMaTuj, o0BefWHEHHBIX o06Imeir meETpoMepoir. Bo
BpeMs mpogasbl 3TH XPOMOCOMEI elle OONbIle COUPAIA3YIOTCA
u yropaumBaiorcsa (cM. puc. 21). Ilommmo aroro, B mpogaze mu-
TO3a IPOMCXOIAT elrfe DAL, U3MEHEHU, HMeIIAX BAKHOe 3HA-
4eHWEe B IPOIECCE MeNeHHs KIeTKH. Tar, OpPraHOWIBl IUTO-
IIasMbl — IeHTPUONU yBaWBaoTCA eile B mATepdase. B mpo-
aze xamgas u3 o0PasOBABIIMXCA JIBYX IHEHTPHOIEH OTXORWT
K momiocaM. OcoGeie Genkm 006pasyioT Tak HasbIBaeMble axpo-
MaTMHOBBIE HWUTH, KOTOPHIE IPOTATHEBAIOTCA OT MEHTPHOJIEH B
CTOPOHY XpOMOCOM, B pesyiabrare o0pasyercs axpoMaTHHOBOE
BepeTeHo. B 9T0 Xe BpeMs DacTBOPAIOTCA ANPHIIKA U ANEp-
Hasg meMmGpaHa. B pesymbraTe XpoMOCOMEBI OKa3BIBAIOTCSA pac-
TOJI0KEHHBIMH MPAMO B IATOIIIA3ME.

Meragasa xapakrepusyercsa oGpasoBaHmEM TaK Ha3bIBae-
Mo# MeraasHON HIaCTHHKM, IpeficTaBidiomeid coboil pacmo-
JI0KEHHBIE B DKBATOPHANbHOM ILTOCKOCTH XPOMOCOMEL. AXpo-
MaTHHOBHIE HUTH BEPETEHA [IeJeHHS BO BPpEMs HTOi (pasnl mpm-
KpeIlIeHsl K I[EHTPOMePaM XPOMOCOM, TOYHO PACION0KEHHBIM
B 9KBATOPUAJIBLHON MIOCKOCTH., YIMEHHO Ws-3a TAaKOTO PacIoc-
JOKEHHA XpoMocoM B Meraase OYEHL UETKO pPasinvarntcs
9UCI0 U HHAABUAYaNbHOCTD XPOMOCOM Kaskaoro sujpa. B ama-
(ase, cregyromei 3a Meraasoll, meHTpOMEpH], 06BeAMHSAIO-
mue [Bé CEeCTPHHCKAE XPOMaTHU/Ll B xpomocome, fensrcsa. Ce-
CTPUHCKWE XPOMATU/EI, TE€LEePh y3Ke CTABIIEE CAMOCTOATENb-
HBIMA XPOMOCOMAaMU, PACXONATCA K moacam (cMm. pme. 21).

ITpomeccel, HaGiaoaeMble B KOHIE MHTO3a — B Terxodase,
HOJOOHEI NPOMCXO[AIIAM B Hauajke, T. €. B mpodase, TOIBKO
NMPOTEKalT OHM B o0paTHOM MOpsAfKe. B KoHIe Temodassl Ha-
umHAaeTCd [eCOUpPaJM3anus XPOMOCOM, BOCCTAHABIMBAIOTCS
ANPHINKEA U AfepHan memGpana. B mrore o6pasyiores fBa [o-
YePHUX ANpPA, AHAJNOTHIHLIX MCXOJHOMY — MAaTEPHHCKOMY,
Mocne »Toro mauwmmaerca NHTOKEHE3 — pPasfeleHHe IUTO-
OJIa3MEL, KOTOPOe B KIETKax uesoBeKa (Kak W [PYTHX JKUBOT-
HEIX) OPOHCXONMT MyTE€M IEePEIIHYPOBEIBAHUA COJAEDPIKUIMOrO
[ATOIIA3MSI TOTIOIAM.

W3 mpuBefeHHOr0 amasm3a MPOIECCOB, NMEIOMUX MeCcTo B
RaKION (pase MHTO3a, MOIKHO 3aKIIOYHTH, YTO B PE3yabraTe

93



n

Puc. 29. Cragun pasBUTHA TONOBHX KIETOK:
1 — pa3MHOMEHHA, 2 — pocTa; 3 — CO3PeBAHHA.

MUTOTHIECKOTO IeJIeHUA 06pasyioTesa ABe KIETKU ¢ TOTHO Ta-
KUMU K6 0COGEHHOCTSAMYU TeHeTWYeCKOH HPOrpaMMEl, Mopdo-
Jornu W (QEBMOJIOTHW, 9TO W B MCXONHON KieTKe. B aToM 3a-
KITI09a6TCs OHOIOTUIECKAs POIb MUTO3A.

Ileperansie 3apo/simessie KiIeTKA, 06pa3oBaBIINECT B Pe-
8YJIBTATE METOTUYECKUX JEMCHUNA B CTafuN PasMHOMKEHNA, Ha-
BBIBAIOT OBOTOHHAMHI (JHEHCKWE) W CHEePMATOTOHWSAME (MY:K-
cxme) (pme. 29). Cragms pasMHOMEHWS W JJs OBOTOHEH, X
UL CHEePMATOTOHAM MPOTEKAET OfHHAKOBO.

Pasnuunsa MeXIy MMEHCKAMYM H MYMKCRUMHA 3aDOLLIIIAMY
nabmogaTes B ClaeAyloIledl cragmm raMeroreHesa — pocTa.
Ha sroif crapmm sKeHCKUE 3aPOJBIINEBEIE KISTKE HA3BIBAIOTCA
OBOOMTAMH MEPBOro mopsifka (oBomuTel 1), a My:HcKue —
cuepmaronuramu mepBoro mopanua (cmepmarommrel I). Cra-
Rust pocta oBonuToB | Golee mPONO/IKUTENBHA, UM Y cllepMa-
TONUTOB I, Tak KaK B HTOT mePWOJ B OBOOWTe Kak Oymymieit
giimeRIeTKe TPOUCXOAUT HAKOIIGHAS 3aM1aca THTATeNbHLIX Be-
IECTB ¥ CTPYKTYPHBIX KOMIIOHEHTOB KIETKH.
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CumepmaronaTel I TawyKe mogBepramTcs POCTY, XOTA U Me-
Hee MPOOIKUTEIHLH0E BPeMA.

3a crammeii pocTa KpPYHOHBIE OBOIUTHI W CIHEPMATOLHTEHL
BCTYMAIOT B CTAJUI CO3PEBAHUA U 3aTeM ()OPMUPOBAHASA TaMeT.

CO3PEBAHHE 11 ®OPMHPOBAHVE TAMET. OIJIOJJOTBOPEHUE

Crajma cO3PeBAHOA MPOWCXOAUT AHAJOTUIHO U y IKEeH-
CKUX, I y My:KcKmx ramer. OHa cBaA3aHa ¢ 0COOLIM [leeHImeM
MONOBEIX KIETOK, HasbIBaeMbIM Meiiozom. Mefios kak pas m
mpeJCTABIAET TOT WPOIECC, Onarofjaps KOTOPOMY B TaMeTax
0CTaeTeca TAaIOUIHOe TUCI0 XPOMOCOM. Brojme MOHATHO, UTO,
ecan GbI He TaKasg PETyNsAIWA Yicia XPOMOCOM B ramerax, op-
TAHE3MBL KasKIOTO CJIeyIOmero IOKOJEHMA MNOJyJYanm OHl
BABOE GOJbINE XPOMOCOM [0 CPaBHEHHIO ¢ pomuTensamu. Tax,
y 4eloBeKa B KIEeTKaX, KaK m3BecTHO, 46 xpomocom. Ecnm 6m
ero TaMeThl TaK:KRe uMean 46 XxpoMocoM, To B Clieflyiolnel omo-
TOTBOPEHHON ANIERIETHE M B KIETKAX PasBHBAMINETOCH U3
Hee OpraEmMsMa CONep:Kanoch 6ul 92 XPOMOCOMEI, a B CIeyIo-
mux 3a 3TuM — 184, u 1. 1. [losTOMYy perymanus qucia Xpomo-
cOM, YMEHLINEHNE B JIBa pasa X KOJUMYECTBA B ramerax HpH
MeHAOTHYeCKOM [leMEHWN WMEET BaXKHOe 3HAUECHUE MIA COXpa-
HEHHUA IIOCTOSHCTBA XKapuoTHna (XPOMOCOMHOTO KOMILIEK-
ca) BEmoB. UYro sme coboil mpemcraBiger Meiios m Kak Tpa
5TOM TPOILECCe IPOUCXONAT YMEHBLINEHUE BIBOE UYUCIA XPO-
Mocom?

B o6mux weprax Mmeio3 HamOMZHHAET MITO3 HAJIWYHEM I
XaparkTepoOM TPOTeKaHHA deThipex as (mpodassl, Meradassl,
agadasel 1 Temodassi), yasoenmem [JHHK m xpomocom B maTep-
daze (pue. 30). OgHakro Meitos mmeeT 0COGEHHOCTH, KOTOPEHIE
OTIWYAOT 6T0 OT MATO3a:

1. Meii0o3 cocToHT W3 [BYX CIEAyOIIWX APYT 3a APYTOM
KJIETOYHEIX [eJeHUH.

2. Yiasoerue JTHK u xpoMocom mpu ABYX [eNeHUSX B MEOH-
03€¢ MPOMCXONUT ONMH pas — HepPef HIepBLIM [IeJTeHueM B KH-
Tepdase.

3. B mepBoM jlejleHHE MeH03a He IIPOMCXOUT PABEIeHES
nerTpomep. IlosTOMYy XPOMOCOMEI, COCTOAINEE H3 [IBYX XPO-
MaTHJ, PacXoJATCA B pasHubie KieTku. O6Imee IUCIO XPOMOCOM
YMeHbInaeTcs BIBOE.

4. Bo BTOpOM [eleHMM Mei#03a TPOUCXONMT pasfesieHme
LEHTPOMEp, IMOCIe Yero XPOMAaTH/sl PACXOAATCH MO [OYePHUM
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Puc. 30. Mefios:

1, 2, 3, 4 — mpodasza
~ 5 — aHadaza I; 6 — wH-
Tepdasa; 7 — aHadasa
II; 8 — raneThl.
©
0
o
a8 «
o
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Anadasa |

Untephasa §

Anagasa |l

FameTs §




xaeTkam. Ilocie BTOPOro JeneHHd B KaRIOW M3 uersipex Kie-
TOK 0CTaeTCsA MO TallNIONIHOMY IHCIY XPOMOCOM.

5. Bammeimue coGhITHA XapaKTEpPE3YOT npodasy MmepBo-
ro fmenenus Meiosa. B redenme 5TOM (Pas3hl NPOMCXOAUT KROHD-
OTAIFA TOMOJIOTOB B KaJKIO# Imape XpOMOCOM, 4 HAa 3TOM [Iefi-
CTBUE OCYIIECTBISETCH KPOCCHHIOBEP. JTO fABIEHHE COCTOUT
B o0MeHEe TOMOJIOTHMYHBIMU YYaCTKAMU MERIy Iapoil ToMOIo-
THYHEIX XPOMOCOM.

Crajina cospeBaHUs, 3aKI0YA0INAACA B MEHOTHIECKOM Jie-
JIeHHH, y 3KEHCKHX OBOIIETOB mepBoro mopspka (oBommrer I)
HMEeT OTIWYHA OT MYMKCKEX cmepMarornuroB. [locme mepsoro
Me#OTHIECKOro JleldeHus oBonuTa 1 06pasynres Be HeoJWHa-
KOBbIe KJIETKU — OfHA KpYIHAs, Ha3blBaeMasg OBOIUTOM BTO-
poro nopsgxa (oBommtom 1I), a mpyras ManeHBKas, Ha3bIBae-
Mas TONAPHBIM TeJIbIieM. B pesyiabrare BTOPOro MefoTHYECKO-
ro penenmsa u3 osomura Il o6pasyioTca KpymHas 3penas
ARNEeRIETHA W MAaJeHbKOe BTOpoe mojspHOe Teisie. llepsoe
HOJAPHOE TeNblle TAKKe JIeIHTCA ¢ 00pa3oBaHWeM elle NBYX
TAKOX He KiIeToK. Taxmm obGpasoM, B pesyinbrare Melio3a u3
JKEHCKWX OBOI[XTOB MEPBOTO HMOPSIKA MONYIaIOTCH TPH MeIKue
RIETKU — HOJISIPHEIE TeNbI[a W OfHA KpPYIHas 3penas siie-
KkieTKa. IlongpHEbie Tesiblla IereHEepUPYOT W B OILIOLOTBOPE-
HEX HE YYaCTBYIOT.

My:®cEne cIepMaTOIUTLL B IPoiiecce Meiiosa HexsaTca pas-
HOMEpIOo ¢ 00pasoBaHUEM UETHIPEX ONMHAKOBEIX KJIETOK —
CIIepPMATOIUTOB.

Crapma QopMHpOBAHUA OTCYTCTBYET B OBOTeHE3e, OHA Xa-
paxTepHa [Jd crepMaToremesa. SIopo cmepMaTHI yMeHbIIaerT-
¢ B pasMepax 4 IpeBparmaercs B T0J0BKY (cM. pmc. 29). Op-
ragomaspl UHETOIUIA3MEI 00pasyloT OpraHBI, obecliedmBaiolnue
JBU;KEHWe W NPOHUKHOBEHHE MYYKCKOIl TaMETE B ARIEKIETHY.
Tak, IeHTPUONL BXOAUT B MMEHKY, COEIHHAIONIYIO T'OJOBKY C
rEOKEM XBOCTHKOM, 00pa3sOBAHHLIM W3 IHTOILTasMbl. B paiio-
He Ke meHKu pacmojaraioTca muroxomapmm. Cdopmmposan-
HEIE MYJKCKZE raMeThl HA3GIBAIOT CIIEPMATO30MAAMI.

Ounomorsopenue. B magane »T0r0 mpomecca coepMaTo30m],
aKTHBHO [IBETAsCH C IOMOINLI0 XBOCTHKA, HOHATAET K sAiIe-
RIeTKe, IPHKPEIIAETCA K €6 MOBEPXHOCTH W MPOHUKAET B Hee,
Tlocne mponuKHOBEHHA B AHICKIETKY FallIoNgHOE AP0 CHEp-
MATO30H/a [BHKETCH B CTOPOHY TaILIOUTHOTO SApa SHNEKIeT-
KH, cImBaeTcs ¢ HuM. B pesyuabrare o6pasyeTcs THILIOMTHAS
OIITOIOTBOPEHHAS SANTEKIETHA — BUTOTA, B KOTOPO# ONWH ra-
IUIONHEIE HAGOp HOIYYeH OT MATepH, a APyrod — oT oTIa.
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[Ouniounmad 3urota OpE CBOEM pPa3BUTHH AaeT HAUYaJ0
MUIIOUTHOMY OPTaHW3MY UYeJI0BEKa CO BCEMH XapPaKTEPHBIMU
eMy ocoGemmocTamu. Ha ompepesemHoMm sTame OHTOreHE3a B
OUILTOMTHOM YeJI0OBEYeCKOM opraHu3Me 00pa3yloTcs Tralllouf-
uble raMeTsl. Takum 06pasoM, y 4enoBeKa, KaK U y IPYTHX :KU-
BEIX CYINECTB, HaGIOIaeTcd CMEHA AUIJIOWTHOTO W TAIIOW[-
HOoro cocrognmsa. [lpmuem rammompHoe COCTOSHWE YeIOBEKA
CBOJUTCA NAME K 06pa3oBaHUI0 TaMeT.

OCHOBHBIE CTAJTUN SMBPUOHAJBHOI'O PA3SBUTHIA YEJIOBEKA

IToce mpoEMKHEOBEHAA ClIEPMATO30M A B AHNEKIETRY, T. €.
o6pa3oBaHUs 3WUTOTH, B IOCHENHEH HPOUCXONUT PAN (PHIUKO-
XUMHUYECKUX U3MEHEeHWH u o0pazoBanve CIenuanbHoi 060710Y-
KU OIJIOOTBOPEHUA. ITa 000/0TKa OMIOJOTBOPEHHA HPeroT-
BpallaeT NMPOHUKHOBEHZE JIPYTHX CIEPMaTO30HIOB B sAlme-
KIETKY.

3urora, BO3HUKINAA B Pe3ynbTare OILIOTOTBOPEHHSA, Iepes
HECKOJIBKO MUHYT HAYXHAET JIEIAUTHCS, T. €. IOJABEPraercs
npobuenuo. Bo BpemMsa [po6ieHns w3 OfHOA KIETKEU (3UIOTHI)
oGpasytorcsa 2, u3 2 — 4, w3 4 — 8, m3 8 — 16 u 1. 1. Obpa-
3YyIOIEecs B Mpomecce APOGIEHHA KICTKU Ha3HIBAIOTCS Oia-
cromepamu (pue. 31).

Cragua mpobGneHus B paHHEeM MepHOJe PAa3BETHS 3aPONBI-
IMa KAJeCTBEHHO OTINYAETCH OT JIeTeHHA KIETOK B3POCIEHIX
OpPraHm3MoOB TeM, 4T0 GiIacToMephl mepef [poblIeHreM He yBe-
JINYMBAIOTCA B pasMepax, T. €. He PacTyT.

3asepmaerca cranua Apobienus oGpazoBaHUmeM GIacTyIBI
(rpeu. «BracToc» — 3a4aTOK, POCTOK), IPeRCTABIANOINEH CO-
6Of IMapOBUHYI MACCy KJIETOK, BHYTPW KOTOPOH HaXOZWTCsS
MOJIOCTE, JTa BHYTPEHHSA IMONOCTH, 3alI0IHEHHAA KUIKOCTHIO,
HA3BIBAETCS GIaCTOMETBIO.

Cruenyiomeit cragueir SMOPHOHAILHOTO PA3BUTHAS CIYHAT
ractpyia (tped. «racrepy — sxexynok). OGpasyercsa racTpyna
myTeM mporufaHusa yIacTKA KIeTOYHON CTEHKM 6IacTyasl (CM.
pume. 31).

3aponLInT Ha BTOM CTAJAM COCTOUT M3 SICHO PasiMYaloIux-
¢ IJIACTOB KJIETOK, HASLIBAEGMBIX 3apOJBIMIEBEIMA JIHCTKAMM:
1) mapymHOr0 — DKTONEPMBI (rped. «IKTOCY — HAXORAIMMACA
CHApYKH), 2) BHYTPEHHET0 — DHTOHEPMBI (TPed. «DHTOCH —
HaxoAAmuiicsa BHyTpu). B mampHeiimeM pasBwBaeTca cpejHM
BapONBIIIEBEIl  NHCTOK — Me3ofepMa  (Iped.  «Me3ocy —
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Purc. 31. Cragny pasBUTHA 2apojbIOIa:

1 — 3urora; 2 — 6yjacToMepsl, 3§ — fraciyna, 4 — ractpysa, a — 9KTOHmepMa;
6 — DHTOIEepMa; 6 — Me30LepMa

Haxomamuiicsa nocepenune). Ilocmenyiomee pascrTme sMGpro-
Ha YeJI0BEKa CBA3AHO ¢ IH(PPepeHNTPOBKOM B3anMOeHcTBYIO-
OEX MEKIY co6ol 3apOnbIIIeBLIX JUCTKOB. Ham/siii 3 3apo-
IOBIIEBHIX JUCTKOB WTPAHAMAET y4acTHE B BOSHAKHOBEHUU
3a9aTKOB ONPEJENeHHBIX OPTaHOB M CHCTEM OPraHoB. VI3 9KTO-
IEPMLI B HpOIecce MOCHeIVIOMAX fAeleHuit u nuddepeEnnpo-
BOK KJIETOK (DOPMEPYIOTCA KOMKa, BOJOCHI, 5Majb 3y06OB, BCA
HepBHaA cmcrema. VI3 9HTOZEpPMBI PasBUBAIOTCA BHYTPEHHHI
CIIOli, BBICTHNAOINUIA BeCh MUIIEBAPUTEIBHBIA TPAKT, & TAKIKE
THIIeBAPUTEILHEIE JRENIe3H W SIUTENWR Jerkmx. Bee ocrain-
Hble OPragbl Tejla YejIOBeKa BO3HUKAIOT HPH PA3BUTHH MeE30-
mepmMel. K HEM OTHOCATCS OPraEbl BHIIEICHWA, HOJOBHIE OpP-
TaHBI, CKEJIeT, MBIIII[BI, KPOBEHOCHAA CHCTEMA.

Ha cragmu o6pasoBarmsa racTpynasl SMOPHOH UeIOBEKa
BHEIPAETCHA B CIUBHCTYI0 CTEHKY MATKE MATEPHHCKOTO Opra-
HU3MA.

C caMoro HaYaja pa3BHTHA 3aPOJIHIIIA YEIOBEKA 00pasyer-
cs1 AR 06070ueR (PREITOYHDIA MEITOK, AMHIOH, alIaHTOUC U
xopuor). Camasg NOBePXHOCTHASA, OKPYKalOIlas pasBUBAIO-
muiica sapojipiin W Apyrue O0GONOYKH,— TeTBepTag 06OI0U-
Ra — xopuoH. Bo BpeMs pasBuTHA 3apOJBIINA, Ha CTAJUK Ta-
CTPYNBI HA MOBEPXHOCTH XOPHOHA 00PasylTCa MATKEAE MAJb-
11e06pasHbIe BEIPOCTH. JTH BRIPOCTHL B MPOIecce NPHKPEIIeHT
3apojBIia K CTeHKe MATKY BPACTAalOT B CAUBHUCTYI0 TKAHL MAaT-
km (puc. 32); Bce BTO, BMECTe B3FTOE, COCTABIAET IUIALEHTY,
WIE JETCKOE MECTO, 4Yepes KOTOPOe OCYIIEeCTBIISAETCA CBA3D
5MOpHOHA ¢ MATEPHHCKHM OpranmsMoM. Takas CBSI3h MaTepn
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fMonocrs matku ©annonuesan TpyGa

Anueson donnukyn

Puc. 32. Buegperue fiinma B CTEHKY MaTKH,

B pasBmBaiollerocs pebeHKa HeoOxofmMa g obecmedeHUs
pebeHKa TMHUTATENLHBIME BEIIECTBAMH, KHCIOPOJAOM W BEIHOCA
nponykTos Bhifenenusa. OcymiecTBiasiercas Takoe ofecledeHUme
gepes KPOBEHOCHEBIE COCY[LI MATepPH, HAXOMANIWECT B CIU3H-
croi MaTKM, m pebeHKa, pACIONOKeHHbIE B BBIPOCTAX XO-
pmoHa.

Hposernocubie cocymsr Marepu u peGeHKa B HODMe HIKOTZA
He coobmatorcsa. O6Men BemecTs MeXIy MaTePHHCKHUM U JIET-
CKEM OPTaHUBMOM HPOUCXOIHNT MyTeM JUPPysn:m NHTATEIH-
HBIX BEIECTB Yepe3 CTeHKM KPOBEHOCHBIX COCYA0B. B Hauase
CBOETO PAa3BUTUA 3aPONBIII BCEH MOBEPXHOCTHI0 MPUKPEILICH
K IiamedTe, W AUQQPY3UA TOITOMY MPOUCXONUT CO BCEH ero
noeepxuocTe. Ho mo Mepe janbpHelirniero pasBuTHs 06pa3yer-
¢ cmenuwaibHAg TPyOKa — MymOBHHA, KOTOPAs MAST OT MUIIe-
BapUTEIHHOr0 TpaKTa pefeHKa K mIalenTe. B mymosuHe Ha-
XO[ATCA KPOBEHOCHBIE COCYME, oGecmedmBaroiqume OOMeH Be-
IeCTB MEKY MaTephio U peGeHKOM.

PasBuTtme sapoppima 4egoBeKa BHYTPH MaTePHHCKOTO Op-
raausma (oMOGpHOHANBLEBIH mepmoa) mpopoiskaercs 280 cy-
oK, mianm 10 TyHABIX MeCAIEeB.

TnaBuasa sarafika HMHJMBULYANLHOTO PA3BUTHA 3aKIHUYEHA
B MeXaHW3Me peajmsali¥ FeHeTHIeCKOH# IpPOrpPaMMBI B XOfe
FEIUBHIYAIHHOr0 PA3BUTIA.
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Hecmorpsa Ha pasamumsa cTajuil pasBuTHS, Ha CIOKHEH-
mmue Tporeccsl TUQPEPeHIEPOBKN KIETOK, BeAyINWe K opra-
HoreHe3y ((popMEpPOBaHWIO OPTaHOB W CHCTEM OPraHOB), BO
BCEX KIETKaX 5MOpMOHA COXpaHAeTCA IONHAS TEeHEeTUIEeCKas
mEOpManua. ITOT QaKT GBI [NOKA3aH HPH HCIONH30BAHMH
MeTofla KyJNbTYphl TKAaHEH, T. €. IPH BHIPAIMABAHAM KIETOK
OTMIeNBHLIX TKaHeldl BHE opraHWsma (in vitro) — Ha mckycer-
BEHHOU muTaTeNbHOH cpefe.

Tar, amepurauckuit yuensrit Crioap mokasal, 4To Ieoe
DPACTeHWE MOPKOBE MOKET GBITH IMOJYYEHO W3 ONHOU [IHIIIOU[I-
HOH COMATHYeCKOH KIETKW, BHIEIEHHOH W3 KODHS MODPKOBH.
Taxoe pacrerme JOCTHTaeT TOJOBOH 3PEIOCTH W [aeT CeMe-
Ha. JTOT (PaKT CBUETENBCTBYET O TOM, YTO BCE KIETKHU Pa3BH-
BAIOIETOCs OPTaHM3Ma, HECMOTPS Ha WX AAQE@EepeHmUpPOBRY,
COXDAHAIT BECh FeHHEIA HAGOD, T. €. BCH IeHETHIECKYIO HH-
opmarumio. Bmecre ¢ Tem, xors B paudgepeHIEpPOBaHHEIX
KJIeTKax Bech HAGOp TeHOB W COXpaHeH, MaJeK0 He BCE TeHH
OfMHAKOBO aKTHBHLI. TakmMm o06pasom, MOKHO YTBEpP:K[IATD,
9T0 NPOIECCH Pa3BUTHA SMOPHOHA CBA3aHEI ¢ AUPepeHnn-
QJILHON aKTHBHOCTHIO T€HOB.

ITO XOpOmIo WINIOCTPUPYETCA Ha IIpUMepe ¢ TIeMoraobn-
HOM. I'eMorio6me KpoBE — GENOK ¢ YeTBEPTUYHOH CTPYKTY-
poH, B KoTopoil pasnmuaiorcs GexkoBwle ienm P u o. Oxasa-
J0Ch, 9T0 reMOorao0mH 5MOPMOHOB YeJIOBEKa OTIMYAETCA OT
remMoraobmaa B3pOCHBIX. Pasnmumsa CBASAHH ¢ HalM4meM B
5MOPUOHATLHOM TeMOTrTOGHMEE Ienu [} BMECTO Ieln ¢, MMeio-
mefica B remorio6mEe B3pocaslx. HpoBs HOBOPOHIEHHBIX
comepsxur 70% remormoGuma ¢ membio . K ®oHIY mepsoro
rofia TeMoriao0uH KPOBHU [eTell MOTHOCTHI0 mOo6eH reMoriobu-
HY B3pocanix. CrefjoBaTeIsHO, MOKHO YTBEPIK/IATh, YTO BHAYA-
e aKTUBeH TeH, KOHTPOJHpyoniui obpazoBaHme GeIKOBOMH
nenm 3, 3aTeM OH HOJaBIAeTCHA W HAUYWHAET [EeHCTBOBATH IEH,
OTBETCTBEHHBIN 3a CHHTE3 IeNn .. ['eH Iel: o, aKTHBEH BECh
nepmoj, Pa3BHTUA PeGeHKA.

HOCTOMBPNOHAJIBHOE PA3BUTHE YEJIOBEKA

ITocTamMbpuonansHas CTaJWA OXBATHIBAET IIEPUOJ, C MOMEH-
Ta POXKJGHUA W [[0 KOHIA SKU3HE YeJIOBeKa. B TedeHme 3TOro
meprmofia TPOMOKAETCA HEUpephlBHOE M IIOCIEOBATEIBHOE
Mop(hoTIOTAYECKOe U (DHBMONOTHYECKOe PAa3BITHE HUeNOBEKa.
Hecmorpa ma crporyo mociefoBaTeabHOCTh HOCTIMOPAOHAI L=
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HOTO PasBUTHA UeNOBEYECKOTO OPraHmsMa, Ha [JAHHOM MEpHo-
7e OHTOreHesa PasiUyYaioTCA OT/EIbHBIC STANbBI, XapPaAKTEPH-
3YIOIIMecAa He TONLKO KOJMYECTBEHHBIMHE, HO M KAaYeCTBEHHEI-
MO HOKa3aTeasMHU. OTH 3TallBl PeicTaBIAnT coboil Bo3pacT-
moie nepmoani. Ha cmMIrosmyme oo BO3pACTHONM Meprou3alny,
cozsanHoM B UECTHTYTE BOo3pacTHOl (huswnosorun AITH CCCP,
Oblim PeKOMEH/IOBAHLI CIEYIOIINe BO3PACTHLIE TIEPUOJILL:

. Hosopommennsrit 1—10 cyTor
T'pynuoit Bospact 10 cyrox — 1 rop
. Panmee gerctBO 1 rom — 3 roga
. IlepBoe merctBO 4 rona — 7 ner
. Bropoe gercrBo 8—12 mer — ManbumKI

8—11 1er — neBoUYHnm
IMogpocrroseiit Bozpact 13—16 et — manpunKm
12—15 ner — meBouk:
IOnommecknii Bozpact 17—21 ron — roHOIUIA
16—20 nmer -— neBymrn
3pensiin Bospact: I nepmon22—35 mer — MYyKINEBI
21—35 meT — sReHU[UHEL
IT nepumop 36—60 mer — MyssumHEBL
36—55 meT — MeHIMUHBI

9. Ilomumoit Bospact 61—74 — MyRUEHBL
56—74 — menmunnl
10. Crapueckmit Bo3pact 75—90 MyKIAHE W $REHITAHEI
11. Honrosxurenu 90 zet u BEIIIE

Has®papiit m3 npuBeeHHBIX IePUOJOB JKU3HU Yel0BeKa He-
cer crenupruecKue KaueCTBEHHLIE 000eHHOCTH MOPHOodU3IO-
JIOTHYECKOTO PasBHTHA, Kacawiuecs MOpPHOTOraIecKrx u ¢i-
3WOJOTMYECKAX CBOMCTB OPraHW3MAa — POCTA, MACCHI, OKPY:K-
HOCTH TPYAHOH KIETKH, }KHPOOTIOMKEHUs, PABBETOCTH MYCKY-
JAaTypsl W T. [I.

Oco6oe 3HaYeHEE B MEPBLIE TOMLI JKW3HK YETOBEKA HMEIOT
mpomeccsl pocta. Tak, Ka)KAbIii Bo3pacTHOW HEPHUON — TPY.-
HOH, [IeTCKUH, UO[POCTKOBLIN, MOHOUIECKHH — OTIMIAETCH
OTPEJeNeHHIMA COOTHOIMEHUAMA B MHTEHCUBHOCTH pPOCTA OT-
TMeIbHBIX YacTell Tena. Poct kak mpusHak Jijisl JAHHOTO BO3PAC-
Ta OUpefieNiAeTCA OOf, BO3LEHCTBHEM TEHOTHIIA U CONUAIBHO-
OBITOBBIX YCIOBHHN JKU3HEN KasRI0TO YeloBeKa.

Y HOBODOMRIEHHBIX MaJbYMKOB POCT Kojebmercsa oT 47 o
53 cM; pPOCT IeBOYEK HECKOIbKO HIMKE MalIbINKOB.

Camas GonpIias MHTEHCHBHOCTL POCTA OTMEUAETCS HA Hep-
BOM ropiy sKusHE pebeHka. B cpemmem 3a mepBEIil rofi peGeHOK
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seipacraer ma 19—25 cm. IIpuGaska e B Macce 3a 5TOT me-
puon y manpumroB 7—9,6 kr, a y mesouex 7,0—9,2 kr. Ile-
OMaTpsl YCTAaHOBWIM, 4YTO Macca jereil ¥ 6 Mecamam ypBsam-
BAeTCH, K TOJy YBeJIM4MBaeTCsa B 3 pasa, a K 2 rofaM — B 4 pa-
3a. Poct fereit 3a Bropoii roj :Ku3HN yBenuauBaercs Ha 10 cm,
a 3a Tpermit — Ha 8 ¢M. B mexoM pasMepsl Tejla y MaJAbidKOB
GospIle, IeM y [[eBOYeK (pocT, Macca, OKPY;RHOCTH IPyAHOK
RIIETKN).

Taxum 06pasoM, IIepBHIe TrOfIbI RUBHE NeTed (0cobGeHHO KO
OIHOTO TOfia) XapaKTepusyTCs HHTEHCUBHBIME IPOIleCCaMU
pocTa u pasBUTHA.

B mocnemyromue ferckme rogel (4—8 jer) rofmYHbe IPH-
POCTHL [UIWHEL Texa (pOCT) CHMWIKAITCA, a IPHGAaBKM B Macce
Boszpacrair. O6paTHAd 3aBUCEMOCTH HAGIIOTAETCA B HOLPOCT-
KOBBI Heprojl — IPUPOCTHI [UIXHEL Tejla HAa AAHHOM IEePUONe
UHTEHCHBHEE, 4eM HIpmGaBKa B Macce. B IOAPOCTKOBEIR Ie-
PHOJ, DPOHCXOMUT TAK:Ke MPOIECC MOJIOBOr0 CO3PEBAHU, ¢ KO-
TOPLIM TECHO CBSI3aHBI Bce APyrHe MOopPPOPYHKIMOHAIbHEIE
W3MEeHEeHUsI OPTaHm3MAa YeJI0BEKA.

Ha coBpeMermHOM dTalle pasBHTHA deroBeuecTBa HaAGIIO-
maeTca yCKOpeHEme (DU3WYECKOTO PasBUTHA feTeir (axcexepa-
nmsa). Uem Br3BaHA Taras akxcemepanusa? Uro cay:sur npm-
quHoi ee?

Kar ussectHO, paseuTme ni0060r0 OpraEE3Ma HTPOUCXORHT
moji BO3[eHCTBMEM TeHOTHIIa M YCJIOBUI BHEIMHeH cpefsl. Io-
BOPA MHAYE, JOPMUPOBAHUE 0COCH €CTH Pe3yabTaT B3amMOfeli-
CTBEA TeHOTWIA W BHENIHe# cpedrl. BHemHAs cpefa Oas de-
JIOBEYECKOr0 OpraHW3Ma — MOHATHEe BechbMa OOINHpPHOE @ OT-
JAYHOE OT TAKOBOTO Y RKUBOTHHIX, TaK KaK HTO He TOILK0 a0mo-
THYECKNE YCJIOBUA, HO U CONZANbHBIE (PaKTOPH KU3HU.

Ha passuTme YeioBEYECKOT0 Opranm3Ma HECOMHEHHOE
BIIMSHUE OKA3BIBAIOT W (DUBWYECKUE, W COLWANbHBIE YCIOBHA
srusain. Tar, eme M. B. JloMomOCOBEIM OBIIO 3aMedYeHO, 4TO
JIOoNapH, NATAINAECA TOJBKO PHIGOH, «MEIKN W MAJOTIOTHEY,
a caMoeNipl, ymoTpebisoinue B ey HPeEMYI[eCTBEHHO MSCO,
BBLCOKH, IMHPOKOIIEYN U CUALHEL He BEI3BIBAIOT COMHEHUHA I
(haKThI, YTO HENOCTATOYHOE NMUTAHNE, IIOXWE YCIOBUS JRU3HA
OTPWIATENSHO0 BIHAIOT Ha PACTYINWi AETCKUHE OpraEmsM, 3a-
TePRUBAIOT POCT W PA3BUTHE.

Hab6monarouimecs na coppeMeRHOM dTalle ABICHAA aKcele-
panmuu jiereil B GosbIel cremeHu 00YCIOBIEHE! MOBLIIIEHUEM
MaTepHaNbHOTO GIAarocoCTOsHMA Niofiell B HAlleli cTpame,
yaydmmeHueM yCIOBEH# Bocmmramwms u obydenus. lloBbimennme
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MaTepualbHOro GaarococtogHuss Tpyasmmuxcss CoBeTCKOTO
Comosa ¢noco6cTBOBAJIO MOJHOLEHHOMY YJIyYIIeHHOMY MHTA-
HOIO JeTel, KoTopoe, B CBOK ouepenb, 00yCIOBUIO YCKOPEHHE
(Qumamueckoro passurusa. Tak, mo cpaBEeruo ¢ feromu 1927 ro-
Ia y COBPEMEHHLIX TOPOJICKUX JleTell pasHUIA B [IKHE Tela y
MaJbpumKoB 9 mer B cpenmeMm cocraBmia 3,6 cM; 12 jer —
6,7 cum; 15 mer — 10,2 cMm. VY [eBOUEK TOTO Ke BO3pacTa Co-
orsercrsenno 3,1; 7,5 u 6,2 cm. Hapsfly ¢ sTuM coBpeMeHHEIE
OeTH OTIMYAlOTCA W 0ollee KPENKAM 370POBbEM, UeM [eTH
20-x ropos.

HACJEJNCTBEHHOCTh I CPEJA B OHTOT'EHE3E

OmnrTorenes uyeloBeKa (KAK ¥ J[IPYIEX SKUBEIX CYIIECTB)
mpepcTaBaser coboit mpomece, UAYUIHH MO/ BAXAHYEM TeHETH-
YeCKOH IporpaMMbl, 3aKII0UEHHOH B OIJIOJOTBODEHHOHN Afie-
KIeTKe. ITOT MPOIECC TPOTEKAET BO B3AWMONEHCTBHU C OIpe-
IeleHHBIMH YCIOBHUAMY BHeImHeil cpensl. Ilpmuem nomsatme
BHEITHEH cpeqsl HA PA3HBIX HTANlaX OHTOTeHEe3a HeOJHO3HAYHO.

OueHbL XOPOHIO B3AWMOEHCTBHE M B3AWMOCBABL KHEBOH
CUCTEMBI MINCTPUPYETCA HA MPHUMEPE ¢ AJPOM WM I[UTOIIA3-
Moit. Amramiickne yuensie bpurre mw Huar y narymiu ypamns-
AW ANPO B3 BUTOTHL Iepe]] HavanioM ApobieHnd U 3aMeHANU ero
ANPOM, B3ATHIM U3 GIacTyNsl miau elme Golee MO3[HEH CTaflnn
5MOPHOHANBHOTO pas3BuTsa. BBulo mokKasaHo, UTO IHepecajxa
sgpa u3 6IacTyIBl BeJleT K HOPMaJbHOMY IPOIECCY Pa3BUTHA.
Opmaro mepecajika sipa u3 Goxee MO3MHUX CTAJHHE He IPUBO-
anT ®k o0pasoBaHHMIO pasBuBalomerocsa »MOpmoHa. UTo me
CIY3KUT MPHINHON 3THX PaKTOB?

Oxra3ayoch, UTO MHTOMIA3MA PA3HEIX KIETOK (B 9aCTHOCTH,
PasHEIX THAllell) HMeeT OTJIHYATENLHBIE OCOGEHHOCTH IO CO-
cTaBy W B (YHKIIMOHANEHOM OTHOMICHWH. TaKme 0COGEHHOCTH
Ha cTajui 6JacTyJEL eme He CTOIDb Pe3KU, 9TO0H MOBIHATH Ha
HOPMAaNbEEIH X0f pasBuTus 3apoasima. Ho ma Gomee mosmamx
CTafiUsAX ANpA yiKe BCTYNAIOT B crel{HuIecKie QyHKIHOHAND-
Hble CBASH ¢ IUTOMIAa3MOiH, KOTOphle HAPYHIAIOTCS MpH IIepe-
cajike X B YY)KYI0 IUTOIIasMy (HeONJO/OTBOPEHHOH siire-
KIETKH) .

Bwmecre ¢ Tem mpyroit yuensiii — 'epion, ycoBepimercTBOo-
BaB MeTOJ[ MEPEeCANKH ANeP, MOJydald HOPMalbHOE PasBUTHE
JRUBOTHBEIX, IepecaskuBas Afpa fake u3 nudgepeHIHPOBAH-
HBIX KiIeToR. Tak, mepecajika sajep W3 SMUTEIHANLHLEIX KIETOK
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KAIIEeTHUKA B HEomxIo-
JOTBOPEeHHYID  sHIle-
RIETKY,  JUOIEHHYIO
fppa, OpUBeJa K pas-
BUTHI0  HOPMAIbHEIX
JATYIIEK, IaBIIHX
HOPMAaJILHOE IIOTOMCT-
Bo (pmc. 33). Ilpm me-
pecagxe axep oT Oiams-
KOPOJICTBEHHOTO BH/A
(ucmonbzoBasumch [Ba
moaBuga afpEKAHCKOM
#abbl) CTpOeHHE B3PO-
CJIOf IATYIIKE IielH-
KOM OIPEeJensiocs fAf-
pom.

Ilo mepe BEyTpPEyT-
pPOoOHOTO pAasBHTHUA DM-
OpuoHA 4YelOBEeKa W
YCTaHOBJIGHAA  HETO-
CPe[CTBEHHOU CBA3U C
MaTepUHCKUM OPraHu3-
MOM 4Yepes INIAUEHTY
BCe Goibimee 3HaYEHUE
IS HEero HaYWHAET
nprobperars Pusmoso-
THYECKOE  COCTOSIHEE
marepu. Bmecre ¢ TeM
BO3pacTaeT Poih U yc-
JOBUS CpeJibl, B KOTO-
poii muBer Math. Oco-
0eHHO BajyKHOE 3HAYC-
HUE WMEIOT COCTOSHUE
MaTepH ¥  YCIOBHSA
BHeINHeH cpejbl B Iep-
BHIE JIBA MECANA pas-
BUTHA BMOpPHMOHA, KO-
Ifla  3aKIABIBAIOTCS
OCHOBHBIE OPTaHBI U UX
CHCTeMEL. ¥ CTAHOBJE-
HO, 970 HHQEKI[HOHTHOE
3afoneBaHZe MaTeph

3 3ak, 704

Puc. 33. Tloxydernme KJIOHA JATYIIKA Oy-
TeM Hepecaiid sAep U3 KIeTOK KAIMIeYHH-
Ka TONCBACTHKA B 0e3bANEPHYI KIeTKy:

1 — HeOMJIOMOTBOPEHHOE fAlno; 2 — Aiino 06es

Agpa; 3 — SIUTeIHaJbHbIe KIeTKHN; 4 — BBele-

HHe fAnpa; 5 — OjacTyna U pasBUTHe JATYIO-

KHO;, §— Ojactyna, pgamouias nedeKTRBI oMO-

DIOH, 6 — [ejeHuii HeT; 7 — HedeKTHBI sMG-~
PUOH.
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B DTOT HEPHOJ, HPHBOAMUT K IOPasKeHuWIo 9MOPMOHA, K MOsB-
JNeHNI0 Y HEro pasHoOGpa3HHIX MeQEKTOB (PU3MIECKOTO W IICH-
XHYecKoro xapaxrepa. llomoskeHme ycyryGugercs, ecIu mpn
5TOM IPUMEHAIOTCA PasiWIHOrO POJla CHILHEIE AHTHOHOTARE U
Apyrue JeKapcTBeHHEIE Tpemapartsl. [losToMy odeBmpHA HEOO-
XOMMOCTh 0COGEHHO GepesXHOro OTHOINEHWA K Pa3BUBAIOIIE-
Mycs DMOPHOHY Ha HaYalbHBEIX 9TAlaX ero PasBHTHI.

TloMumo yrasaEHBIX (PaKTOB, Ha passuTHe SMOpPHOHA He-
COMHEHHO BimsAeT ofINee COCTOSHWE Marepw, ee TUTAHUe, pe-
sEM paGoTel M oTHbixa u T. M. JloGoe 3abomeBaHmE MaTepn
MO3KeT maryGHO OTPas3WThCSA Ha 3apopsime. B 9acTHOCTH, BBI-
SIBIIeHO, YTO OONBIIMHCTBO 9MOGPUOHOB, MOBEPrHYBINUXCS HA
PAaHHEX CTaJUAX €CTECTBEHHOMY aGopTy (BHIKHUMABIINY), ABIHA-
OTCA aHOMAJLHBIME, T. €. HMEIOT PasimIHOro pofia HedeKTH.

BsaumopeiicTBue HaciencTBeHEHOCTH ¥ cpejsl npu dopmu-
poBaHMHU 0cOGH OTMeTaeTCS Ha BCeM MPOTAKeHWH OHTOreHe3a.
Oco6yi0 Ba;KHOCTD TaKO€ B3aMMOJEHCTBHE mpmoGpeTaeT B me-
puonbl (OPMUPOBAHAA YeJIOBEIECKOTO OpraHmsMa — sMOpHO-
HAJbHBIH, TPYRHOU, METCKUil, TOMPOCTKOBEIA W OHOIIECKWI,
Korfa HabmwanTcsa HanGojaee WHTEHCHUBHEBIE MPOLECCHl POCTa
¥ Pa3BUTHA OPraHH3Ma, (POPMUPOBAHUA JHYHOCTH. B 5TH BO3-
pacTHbIe IEePWONBI OPTraHW3M dYeJIOBeKa Hamboiee MOIBEPIKEH
W3MeHEeHUAM B 3aBUCHUMOCTH OT YCJIOBHil cpensl. Hacmencrsen-
HOCTBH ONpefessieT, KAKAM MOMKET CTATh OPraHW3M, a CHIAJBI-
BaeTCA OPraHWSM JIUINL HOJ ONHOBPEMEHHBIM meldcTBHEM 060-
mx aKTOPOB — HACHE[CTBEHHOCTH U CPEJIHL.

Hapsiny ¢ atuM BosgeiicTBre cpefsl Ha CTENEHD BIPAKEHNAS
PasHBIX (DPHOTHIIMIECKAX IMPH3HAKOB, ONMpENeIAeMBIX IeHOTH-
IIOM, OKA3BIBaeTCA HepaBHOMePHEIM. CTelmeHb BHIpa)KeHHOCTH
TMPU3HAKOB B CYIIECTBEHHON Mepe 3aBUCHT OT cpensl. Hampm-
Mep, BHICOKME POCT 06YyCIOBIMBAETCS TeHOTHIIOM, T. €. HOCHT
Hacle[ICTBEeHHEIH XapakTep. B BaBECcHMOCTH OT yCAOBWil mMHTa-
HUfA, CONUAILHO-GLITOBOM CpPeNBI JIIOAN, MONYyIWBINME OO Ha-
CJIeJCTBY TeHBI BLICOKOTO POCTA, MOTYT GBITh BEICOKUME (IpH
ONTHEMAJBHBIX YCIOBUAX), CPEIHUME (IPH CPETHUX YCIOBUAX)
I HUSKEME (OpH IoXmx yciorusax). OpHaxo AeT ot 9TOrO
epPBOTO MOKOJIEHUS, BOCIUTAHHBIE B XOPOMIKX COMUAIbHO-0BI-
TOBBIX YCHAOBUSX, GyAyT Bce pocnbiMu. I'oBops mHade, B faH-
HOM ClIydae HacIe[CTBeHHOCTH OCTalach HEM3MEHHON, H3MEHN-
I1ach JUINE CTelleHD ee IPOFBICHUS HOJ BO3IEeHCTBUEM Pa3HBIX
ycaopuil susHu. Takue usMeHeHNA NPU3HIKOB HOJ BAKIHEEM
Pa3IMYHBIX YCJIOBUI Cpebl MPHU IIOCTOSHCTBE TeHOTHIIA Ha3Hl-
BalT MopmpmKamuaMu. [lonp3ysacs HTHM TEPMHHOM, MCHKHO
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Puc. 34 OmmosiineBsie Giu3HENBI, BHIPOCIIAE B PasAWYHLIX YCIOBHAX,
HO 0YeHb CXONHBIE IO YMCTBGHHOMY Da3BUTHUIO I BHEIIHEMY BHY.

CKa3aTh, UTO B HANIEM IpUMepe TeHHI BEICOKOT0 pocTa Moxmgu-
OEPOBANM CBoe MelicTBHEe B 3aBHCHMOCTH OT YCJIOBHUH CpeH,
ITpenenst Momuduranuu, oGycIOBIeHHEE TeHOTHIOM, HA3hHI-
BAIOT HOPMOU peaKInd.

Ha mexoTopsie mpu3HEaKy cpefia TOITH He OKA3HIBAeT HUKA-
KOro MOOEQUIUPYIOIero BiausHuda. Taw, mouTu Ge3 m3MeHe-
HOA B JMOOBIX YCIOBUAX CPEIBI MepefaioTCs OT pORUTeNel
MOTOMKAM [JalIbTOHU3M, TPYNIBI KpoBH, pesyc-aKTop, mBeT
KOKW W APyTue IMPU3HaKH.

Boabpmoit mETEpec s W3y4eHMA COOTHOIIEHWA HACIe[-
CTBEHHOCTH ¥ CPe[bl IPeJICTaBIAeT POKICHNE UICHTHIHBIX IO
reHoruny (OmHOANIEBHIX) GamsHeroB. Taxkue GIU3HENH BO3-
HUKAMOT B CIyIafgX, KOTJa OTHA OIJIONOTBOPeHHAA AHTMEKIETKA
IaeT HaYallo MBYM HEe3aBUCHMO pPa3BUBAOIIUMCS OimsHeIaM.
9TO MOMKET CIAYUYHTHCSA, HAIpHMep, Ha PaHHEH CTafguh APobie-
HEf, KOTJla 3WTOTa [MEJUTCA MOIoJaM Ha fBa OiacTroMepa m
KayKIHi U3 9THX 6I1acTOMEPOB HAIMHAET CAMOCTOATEIHHO pas-
BHBATHCA.

Onuosiinessie GAW3HeNH, Kak HETPYAHO AOTafaThCsa, Bee-
IIa OJHONONS! (MW MANBIUKE, VI JeBOYKK). ITAM OHE OTIIH-
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Yal0TCA OT [BYANNEBHX GIU3HENOB, KOTOPHE MOTYT OBITH W
PasHONOAEMHU. VIXeHTHIHOCTH TeHOTHIA NPWBOAUT K IIOPasH-
TENIBHOMY CXOJICTBY (PeHOTHIA KAK COBOKYIHOCTH BHEIIHHX
usmIeCKnX KAaUeCTB JaKe B CIyIasX, KOTJa Takme GIU3HENBI
BOCHUTHIBAINCH B PAa3HBIX YCIOBEAX (puc. 34). IToro HEIAB3A
CKa3aTh 0 XapaKrepe, SPYAUNOUA U T. J[., KOTOpEe B 0odbImed
CTEHEeHN MOAWQUUUPYIOT HOf BIUSHWEM BHEINHEH Cpefsl.

Usyuenve onmosiineBEX OXU3HEIOB IIO3BOIHIO YCTAHO-
BUTbH, YTO YHEJALHEIH BeC HACIEJCTBEHHOCTH INPY Pa3BUTUH
OpraHm3sMa JIOCTaTOYHO BEICOK, XOTA Be/yIlee 3HAUeHNe IPHOG-
peraer cormuaibHAS Cpefa.

HACJIEJOBAHNE OTHEJIBHBIX OU3NYECKNX IPI3HAKROB

YenoBeK, pasBUBAIOMIAACA W3 MCXOMHON ONMIOXOTBOPEHHOM
ARTeRIeTRY, ModydaeT HaGop TeHOB OT MaTepu | oTHa. B mpo-
mecce CIOKHOTO, MHOTOCTYIIEHUYATOr0 OHTOTEHe3a yHacIexo-
BaHHBIE OT POJUTEJEH TeHBl MyTeM B3aWMOMeHCTBUA X NpPH
BINAHUE YCJIOBUI OKPY:KaIIell cpefbl ONpefelal0T IPOABIe-
HEe JaHHOTO (PW3MIecKOro HPU3HAKA Yy POKAAIOIIAXCA JeTei.
T'ensl, Kax W3BeCTHO, KONUPYIOT CUHTE3 GelKoB. Bexknm ke, B
CBOIO 0Yepe/ib, He TOIbLKO CTPOMTENbHEIH MaTepual OpraHm3Ma,
HO I OCHOBHEIE KOMIIOHEHTH (DePMEHTOR — DTHX GCuoJormde-
CKEUX KaTajm3aTopoB, 63 KOTOPHIX HeBO3MOKHA HU OJJHA PeaK-
U B KIETKAX, COCTABIAIONINX OPraHM3M.

DopMuposanue PEHOTHOUIECKOTO NPH3HAKA — PE3yIbTaT
CHAOKHEHIMMNX MeTaG0IMIeCKNX peaKnuii, IPOTEeKAMUX IIOf
BO3/IEHICTBEEM ONpeeNeHHEIX YCIOBUIL Cpefbl. ¥ IPOIIEHHO
COOTHOTIEHNWS TeHa W IPU3HAKA MOKHO NIPEJICTAaBUTHL B BUJE
ciaenymoInel cxeMbl:

TeH — Gelok (fepMeHT) — HPH3HAK

BHeEIOHAA cpenma

IIpuBeneEEag cxeMa orpaskaeT BechMa YHIPOIIEHHO TIOAB-
JleHWe MOHOT€HHOTO IIPWBHAKA, T. €. CIydYail, KOTAa B ABIEHUAX
HacleNOBaHWs OJUH I'eH OmpeJieiifeT OfUH NpM3HAK. TaKue
MOHOTEHHEIe TPW3HAKHW YeJOBEKA MePelaloTcs OT PoamTelNei
meTsaM B coorBercTBuM ¢ 3akomaMu I'. Mempens.

TunmvAEIM MOHOTEHHEIM PEIeCCHBHLIM IPUBHAKOM Y YesI0-
BEKa ABJIAETCA aNsO0MHMUSM, T. €. OTCYTCTBHE MUTMEHTA B KOKe,
BOJIOCAX ¥ B IiasaX. AITb0MHE3M CBOMCTBEH TaKKe MHOIUM
BHJAM JKEBOTHBIX W pacTeHuil. AnpCUHA3M y deloBeKa BCTpe-
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Puc. 35. AnbbuausM y niopeil pasELIX pac:
1 — amnoHna; 2 — adpuxaHua; 8 — eBpomeiina; 4 — uHpeina.

gaeTcA BO Bcex pacax (pmc. 35). B cBasm ¢ Tem uTO annbm-
HE3M SBJISIETCA PENECCHBHBIM IIPU3HAKOM, OH (DeHOTHINYECKH
TIpOABIAETCA JUINb Yy TOMO3UTOTHEIX ocobeli. PacecMoTpuM, Kax
Gymer Haclae[OBaTHCA HTOT MPUBHAK B CEMbe, ITe MaTh — aih-
6uHOCcKa (0603HAYEM ee TEHOTHO ad), a OTeI] — HOPMAJIbHO
OATMEHTHPOBAH ([OMUHAHTHEIA npm3Hak — remoram A4):

p ? aa X g AA
TFamers a J A
Fy Aa
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TemeTwueckas cxeMa, MOKAa3BIBAIOINAA HACTENOBAHUE WHTE-
pecyiolfero Hac reHa — albp0MHMW3MA, MO3BOJAET ONPEENATD,
970 110 PeHOTHNY BCe IeTH B NaHHOI ceMbe 6yIyT NUrMEeHTUPO-
BaruEble. ONHAKO B FeHOTHIIE TU JIETH HECYT PEIECCUBHLIA reH
arsbuHEN3Ma @, eHOTHINIECKOe OPOSABICHNE KOTOPOTO HOMIaB-
JgeTcs NPUCYTCTBEEM NOMEHAHTHOTO €My AaJIeIbHOTO TeHa
HOPMAJIBHON METMEHTHPOBAHHOCTH — A. OT0 mOKa3BIBaeT, 4TO
OeTH HACIeRyIOT NPH3HAK OTIa, XOTA B CKPHITOM COCTOSHHU
comep:xar u npusHak Marepu — Aa. [Ipoasurcs nm 10T MaTe-
PHHCKE IPU3HAK B MOTOMCTBE fleTeil — y BHYKOB HJIM IPABHY-
KoB? IT0 GyaeT 3aBHCETH OT TeHOTHUIIA [0 HCCAENYeMOMY IIPH-
BHAKY y JHI[, ¢ KOTOPBIMA BCTYHIAT B GpaK MPeCTABHUTENN
netelt m3 mamHOH ceMsu. Ilpenmono:xmM, 4T0 CHIE (WIE FOYb,
3TO He EMeeT 3HAUEHHs, TaK KaK 'eH alb0MHU3MA PACIONOKEH
B ayTOCOME), JKeHWICA Ha [eBYIIKe ¢ HOPMAJILHON MUTMeHTa-
numeit u regotuniom AA. Tlpoananuwsupyem Ha cxeMe XapaKTep
HACTIEIOBAHAA ¥ BHYKOB Fg:

P 9 AA x F, 3 Aa
Tamers A ¥ A a
F, AA Aa

Rax BujHO 13 cXeMEI, DeHOTHINIECKT BCe BHYKE Fo GymyT
HODMAaJBbHO OUTMeHTHpOBaHLL. Ho momosmua m3 HEHX B reHoTH-
He HeceT reH ajnb0uWHM3Ma, Oepemmemni ¥ HOM 0T 6aGyIIKu.

B caryuae, ecam chiE eHHTCA Ha HOPMAJBHO OHETMEHTHPO-
BaHHOHN JIeBYIIKe ¢ reHOTHNOM A, TO BHYKE GyIyT HMeThb Cie-
OyOImue reHOTHIIE:

p ? Aa X F, & Aa
Tamerst A a | A«

F, AA, Aa, aA, aa

Hax BujHO M3 cXeMHl, Cpej(i BHYKOB OTMEYaeTCss pachlem-
JeHNe 10 (eHOTHIY B COOTHOIMIEHWW 3 MATMEHTHPOBAHHEIX ©
1 ampGuHOC, 0 reHoTHNy B cooTHomeRwn 14A4 : 24a : 1aa.

B cembe, rie u MaTh, U OTEI| TOMO3ATOTHHI II0 TeHY albGH-
HEU3MA (aa), Bce fleTn 663 MCKI0UeHAS GYIyT alb0mEOCAMH.

Y mofieit oKpacKa pay’KHOM 0GONOYKE T1a3 0YeHb PasHO-
obpasra. OHa GeIBaeT roiy6oii, cepoit, 3eJeHOBATOMH, KOPHIHE-
Boif, depHOH. OKasanocs, 4T0 roiy6bie raasa OTpPeeIsIOTCH
PeriecCUBHBIM TeHOM (a), TeMHEIC (KOPHYHEBEIE, YeDHEBIE) —
HoMuUHAHTHBIM renoM (A). B coorsercTBum ¢ TnM B Gpakrax,
rje MyK W jReHa ToiyGordaskie (aaXaa), OeTH DPOMKIAIOTCH
TONBKO roiy6oraaseMu (aa). OnEaro, ecam My n KeHa 06a
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Kaperiasble, X JeTH MOTYT OBITh KAaK KAperiaassiMm, Tak M
ronyGoraaseiMu. Ot yero 9To 3asmeut?

OgeBuUHO, 9TO B JAHHOM CIydae XapaxTep HaCIeTOBAHUA
mBera a3 y jereil GyneT 3aBHCETH OT TeHOTHHOB HX POJHTE-
nei. Taxr, eciim 06a POIUTENIA TOMO3UTOTHEL IO TeHY Kaperiaso-
CTH, TO IETA BCE COOTBETCTBEHHO GYIyT TOKe MCKIIOIATEIHHO
KRapernasmiMu. YI300pasmM BTO Ha cxeMe:

P ¢ AA x J AA
Tamers A | A
Fy AA

TemoTun pmereir oT maHHOrO Opaka HIOeHTWIEH DPOIUTENb-
CKUM, T. . Oy[IeT TOMO3UTOTHEIM 110 [IOMHHAHTHOMY TeHY Kape-
[II230CTH.

Kapermaseivu GynyT fileTd 4 B CIydae, €CIH OfHH U3 POjH-
TeJiedl TeTePO3UTOTEeH:

P ? Aa X g AA
TaMerst A a A
F1 AA, Aa
XoTsa 3jech [eTH 10 FeHOTHIY W PasHbie (IOJOBEHA IOMO-
surotsr AA, a mpyras monosmHa rereposurorsi Aa), demorm-
nraecKui 5QeRT y HUX OJUHAKOB BCJIE/CTBAE TOMUHAHTHOCTH
reHa KaperiIasoCTH.
B cembe, T71e 06a popmTesns no GeHOTHIY Kaperiaashle, a IO
reHOTHIY — reteposurotsl (Aa), mosBarca W TomyOoriasbie
neTu:

P @ Aa X d Aa
Famersr A4, a ! A, a
F, AA, Aa, aA, aa

V nereii B TakOU ceMbe HabumomaeTca paclielyieHne B OTHO-
mennn: 3 Kaperiassix u 1 romxyGoraassii. Ilo remorumy: 1 mo-
MEHAHTHAas roMosumrorHas oco6r AA:2 rereposmrormsie Aa:
1 pemeccuBHas FOMO3UTOTHAA 0c00b aa.

OpHosiinesbie (MOHO3HIOTHLIE) GIAM3HENbl WMET COBep-
MIeHHO OJXHAKOBEIH TeHOTUI W (eHOTHI. JTO IIOKA3LIBAET, ITO
o omeHKe a3 OHA 00a Kaperdasele, WX roxy0oriasble, WiIH
aJb0MHOCH.

JipysiineBsie (A@BUrOTHEIE) Gam3HEMEl GyIyT NOXOMKE He
Gonpre, 9eM OOBIYHEIE [eTH JAHHON CeMbH, He POKIeHHbIE
BMecTe, T. €. ONMH W3 OJMBHENOB MOMeT OBITH aabOHHOCOM,
[PYTroii — MATMeHTUPOBAHHEIM (pmc. 36) mim ojmH — rouy-
GormassiM, APYTroil — KaperiashiM | T. [I.
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Cremyer ormeruTh, UTO
IpuUBeJeHHbe COOTHOIEHUSA
(peHOTUTIOB U TEHOTHIIOB Jiei-
CTBHUTENLHO MOKHO HAOIIO-
JaTh JUIIb TpH GONBIIOM KO-
JInvecTBe [eTei B m8yIaeMoi
ceMbe WIW IO JTaHHEIM, IIO-
JIyYeHHEIM PN aHAIN3E aHA-
JIOTHIHBIX 00BEKTOB.

AHaJIOTHIHEIM obpa-
30M Hacle[yeTcA y delloBe-
Ka U IeJbli pAg ApYyrax ¢m-
3WYECKUX MPHU3HAKOB. B Ta-
Guaume 3 NPUBORMTCA Iepe-
9eHb pAfA OPH3HAKOB Y Te-
J0BeKa, HACHEIYeMBIX IIO
sakoHEaM Mermens (MeHIe-
JEPYIONUTAX) .

Pnc. 86. Pasmosiinessle GImsHEIE.
Bpar — axsbunoc, cecTpa — OHI-

MeHTHPOBaHA.
Ta6aumma 3
Menpenupyomuye IPA3AAKA Y YeI0BeKa
Opragst IIpusHaKI
I CHCTEMEL
OOMUHaHTHEIE peneccruBHBIE
Koma IIarancras Hopma
BecHymKn OTCyTCTBHE BeCHYMIEK
ITurMeETU POBAHH A AnpOuHN3M
Bosocu Hypuassie IIpaMuie
Temurre CaeTJsle
He prisxue Primue
Cenasa mpans Hopma
PamHee o6nrIcerEnme Hopma
F'masa Hapmne T'ony6sie nim cepkle
Fmayxoma Hopma
Harapakra Hopwua
AcTurmMaTHsM Hopma
CKelleT HapauKoBocTh Hopma
Meoronanocts (monmpak- | Hopma
THJINA)
3aggea ryfa Hopma
Xpynrocers KocTeit Hopma
Kposerocraa | Hanmume pesyc-daxropa|Orcyrcreue pesyc-dak-
cmcTeMa Topa
Hopma Anneprusa




Trasa 4.

YEJOBEK — CYIIECTBO BHOJOTHYECKOE
U COIIMAJBHOE

H acTosmee 1 Oymylee 9eJOBEYECTBA 3ABUCUT OT COMHATb-
HOro mepeycrpoiictBa Mupa. OmEako He ciexyer 3a6si-
BaTh, 9TO Y€JOBEK IIOMYMHAETCA U APYTHM 3aKOHAM — GmOJIO0-
rmuecknM. Ero reHeTmuecKan mHQOPMAIUA 3alACAHA B MOJe-
rynax JJHK m mepemaercs OT HOKOJEHNA K IIOKOJEHHIO. JTO
CBOMCTBO MEpeJavyl [0 HOKOJEHUAM SBJIAETCS CaMBIM Xapak-
TEPHBIM 1 HeoGXOMMMBIM YCJIOBHEM CYINECTBOBAHUA Ha JeMie
JeJ0BEKA KaK pasyMHOTO cyliecTBa. Bce ero Gmosnorumveckme
0COGeHHOCTH, MOCIYKUBIINE B CBOE BPEMs OCHOBOM I MOSAB-
JeHNWA 4YejI0BeKa, 3AKONUPOBAHLI B HACIECTBEHHLIX CTPYKTY-
pax. Har Gumomormueckmii BHJ 4UeJOBEK — CaMoOe BBICOKOE H
OPH 5TOM YHHKAJIBHOE B3BEHO eCTeCTBEHHOW HBOJIONHH HA
3emie.

TEHETNYECKAA W COIIMAJIbHAA TIPOI'PAMMDI
HACJIELJOBAHUA N PA3BUTHE YEJOBEKA

YruranbroCcTh Bua vesioBex pasymubii (Homo sapiens)
o0yCIOBIIeHA TE€M, YTO B OTJIWIHE OT KMBOTHBIX BTOT BHJ HapA-
Iy ¢ reHeTHYeCKO#l mporpaMMmoil mMeeT (6Iarofaps HAJIHIIIO
CO3HAHUA) BTOPYIO MPOTPAMMY, OHMPEIeNsIONIyI0 €ro pasBHTHe
B KaJKIOM IOCJIeAyIeM MOKOoJIeHrH. ITy BTOPYIO NIPOTpaMMy
MOKHO Ha3BaTh CONMAIBLHON MPOrpaMMoH.

VccnepoBanmsa 0o MBANBUIYAIbHOMY PAa3BUTHIO MOKA3AJIH,
9T0 TUYHBEIE KA1eCTBA JI000M 0co0M 3aBUCAT KAK OT T@HOTHUTIA,
TMONYy49eHHOTO0 WM OT POJUTeNel, TaK W OT BAUAHHUA TO# CO-
MUATHHON M PUBUIECKOU CPEbl, B KOTOPOIl IPOMCXONUT Pa3BH-
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tme ocobu. B 5TOM OTHOmeHUH 0COGEHHO IONATIHBO AETCTBO
7 IGHOIIECTBO. ¥ UeNOBeKa POMRIAIOTCA [BA THIOA OAU3HEIOB:
ONHOSIITEBbIe U IBYAUMEBEIE.

OpnnosiineBble GIU3HENBI BOSHMKAIOT Ha CTANUU JEISHUS
3WTOTEL, KOTJIa [Be KIeTKW, HOABUBINNECS IPW NeJIeHWH 3TOI
3WTOTHI, BMECTO TOT0 YTOGLI MPOMOMKATE albHellee neleHNe,
OTHeNAIOTCA OJHA OT APYTO# | JaloT HAYAJI0 JBYM 3apOJbIMiaM
yenoBera. COOTBETCTBEHHO TaKwme GiAMBHENb HIEHTHYHBI IIO
cBOel reHeTHYECKO# mporpaMme (TeHOTHIY) U OUeHBH IOXOKU
10 (peHOTHIY, T. €. BHEINHEMY BUIY.

IiBysitnessie GansHEmBI MOTYT HOABUTHCA B PE3yIbTare
OHOBPEMEHHOTO OILIOJIOTBOPEHUS ABYX PAa3HBIX AHIIEKIETOK
aByMa cmepMarosoupamu. CXOfcTBO MO TeHOTHNY Y TAKHX
GausHenoB He Goablne, 94eM y 0OGIYHEIX GparThes u cecrep. Ilpu-
deM eCIIH OMHOsNIeBble GIU3HENBl BCIAEICTBUE WAEHTHIHOCTH
IX TEHOTHUIA TONLKO OFHOMONEI (uiu GpaThsi, WIH CECTPHI), TO
nByaAfineBble MOryr ObITh OfHOHNONBIME (ABa GpaTa WIm [Be
CecTpEl) Win jKe pasHomombIME (6Gpar m cecrpa). OpHako, He-
CMOTPA Ha TOKIECTBEHHOCTL 'eHOTUIA, ONHOANIEeBEe GIn3He-
Obl, BOIEI CYHALOBI BRIPOCIIHE B Pas3HBIX COMUAIBHBEIX YCIIO-
BHUSX, IPH BCEM IIOPA3UTEJIBHOM BHEIOHEM CXOJCTBE MOIYT
(popMHEPOBATECA B PABAWIHBIE TYXOBHBEIE JNHIHOCTH.

ITox BawsEmEeM OTPUIATENBHLIX CONWANLHBIX YCIOBHA MO-
I'yT OKa3aTsCa Ienble IMOKoIeHus moneli. Pamsme Takume gax-
Thl 00'BACHAINCH HACIHECTBEHHOCTHIO, IPOBOHINCEH OGIIUPHEIE
POJIOCIIOBEEIE, B KOTODPHIX W3 MOKONEHHS B HMOKOJICHUE IEPeX0-
UM TakWe TMPU3HAKH, KaK MPeCTYHHOCTh, aTKOTOJIH3M, IPO-
CTUTYIUA U T. [I.

B cBere coBpeMeHHLIX TaHHLIX [0 TEHETHKE J€J0BEKA 0Ue-
BUIHO, YTO CHELNUANbHBIX IeHOB [JIA HACIEJOBAHUA TAKIX
COIUAILHEIX TPH3HAKOB, KAK IPECTYITHOCTH, AIKOTOIU3M, IPO-
CTUTYIUA ¥ IP., He CYIIecTBYeT. B 5T0M ciaydae moBTopsmommme-
CA YCJIOBUSA COMAANBHON CPENEI B PANle MOKOJIeHUH BOCIHTHIBA-
0T Iofell ompefeneHHOro conuanbuoro mopemerEus. Ciemosa-
TeIbHO, 3/[eCh MBl HaGINaeM KapTHHY He TeHeTUIeCKOTO, a
conmanbpaoro HacaemoBamusA. CommanbHasg mporpaMma mpef-
CTaBJIeHA HAYKOW, pejlnuruer, RyIbTypoi, MOPAIbHO-3THIECKH-
MHZ HOPMaMW¥ IOBEJ€HUS B JAHHON commanbHON cpefie.

OnHAaKo 5T0 BOBCE HE 03HAYAET, YTO BCE JNIONH TeHETHIECKH
ONWHAKOBEI IPW POKIEHAN W YTO OHU B PABHOH Mepe BOCIDU-
HEMAT BOCOHUTATEIbHYIO PONb cpemsl. Hasnmplii us Hac oGuia-
JaeT YHHKAJIbHEIM, COBEPIIEHHO CBO606PA3HEIM reHOTUIIOM, [0~
JNy4eHHLIM HaMZ 0T popumTelneil. Taroe pasmooGpasume mmopeil,
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WX TEHEeTHIECKHX KOHCTUTYHNHI CO3[aeT NOAYIAC CIOKHBIE
0po6GaeMEl mpu BocmUTAHUU. TPYIHOCTH 9TH CBA3aHBI mpeiK/e
BCETO C TeM, UYTO KayKIblli 4€J0BeK, MMesd YHHKANLHYI0 reHeTH-
TeCKYI0C OpraHm3anuio, obiamaeT cBoell HOPMON peaKiuu, T. 6.
OIpeeNIeHHLIME TPAHWIIAME, B PaMKaX KOTOPHIX OH CIIOCOGeH
pearmpoBaTh Ha CONMANbHBIE W (PU3WIECKHE BIWAHWUS CPEJEL
CornuasibHas mporpaMMa BOCHPEHEMAETCS B MPOIECcce BOC-
mUTaHWuS, OHa ()OPMUPYeT MOBeJeHWe YelOBeKa B CeMbe W 00-
mectee. C pasBuTHEM YeloBedecTBa 00HEM CONMMANBHOE IPO-
rpaMMBl HEYIEeP:KUMO pacTeT, 0COGEHEHO B HAID BEK HAYYHO-
TEXHUYECKON peBOMONUU. B ¢BA3m ¢ DTUM TeHETHIECKHE
0COGEHHOCTH KayK[OTO0 Yel0BeKa 06eclednBa0T He TOIBLKO ero
fmonoruveckue cBOficTBa, HO M BOCHPUATHE CONUAILHON mpO-
rpaMMbl. [l1acTAYHOCTS CO3HAHUA 9YeTOBEKA TaK BEIMKA, ITO
Oynymas o6o3pmMas MCTOPHS YeNOBEUISCTBA HE TOBJETET 32
c060il 0cOOBIX M3MEHEHHN ero GMOIOTMYECKHX CBOMCTB.
Heo6xopmMocTs mepefasyu cONUanIbHON TPOrPAMMEL B IIOKO-
JIeHUAX IyTeM BOCHUTAHHWA NpPWBeNa B SBOJIONHN JeJOBEKA K
XapaKTepHOMY AJd HEero [IUTeIbHOMY MePHOAy 3aBHCHMOCTH
perelt oT popmTenei, K 6€CHOMOIMHOCTH JeTeH, K LHOABICHUIO
CIIOKHOTO KOMIJIEKCA JIO0BE m 3a6OTHI 0 JETAX. JTUMH e
(arTopaMu OGBACHSAETCA W YOIMHEHNWE MIePHOfA CTAPOCTH
(mocse mpexpalneHus PeIPOAYKTUBHOIO BO3pacTa) y Moje mo
CPABHEHHUIO C APYTEMH KUBHIME cymmiecTBamu. U meiicTBUTONb-
HO, CONWAJNSLHBIA ONBIT HAKANAMWBAETCA B OTHENBHBIX TPyIHAaX
y Iofel cTapIiero MOKOJEHWs, YCBOMBIIMX W OGOTATUBINHMX
ero 3a nepmoj cBoel ;Km3HU. TaKk Kax conumanbHAs IPOTpaMMa
(omeIT) ycBamBaeTCH MOAPACTAMINUM [MOKOJIEHWEM UL B
pesyibTaTe BOCHHUTAHUA W O0YYEHMS, CTAHOBHTCS OYEBHIHOMN
MEHHOCTD JIIOflefl CTapInero MOKOJEHHA [ Mepeqadn HAKOI-
JeHHOTO [PEeMIeCTBYONIIME NOKOJEHUSME CONHAIBHOTO
OTIBITA.
Bce ckasammOe mOmBONUT HAC K IMOHAMAHWI0 HPHAPOMLI de-
JOBeKa Kak OMOJOTMYECKOT0 W COIHMAIbHOTO CYMIECTBA.
ToBopa o Gumomormueckoit mpumpoje 4YenoBeKa, He CIENyeT
ee CBOMUTDH NHUINL K TeHETHYECKOH mporpamMMe. Peammsammsa
TeHeTHIEeCKON HHQPOPMANME OT TeHa 0 NpU3HaAKa Operepie-
BaeT JIHTENBHLIM myTh. Ha Xon Takol peanrwsanun CyIIECT-
BeHHOE BIUSHIE OKA3BIBAIOT YCIOBUA BHENIHEW W BHYTPeHHEMH
Cpelbl — COCTOSZHUE BHYTPUKIETOYHEIX IIPOIECCOB, YPOBEHD
06MeHa BEINeCTB W SHEPTHH, YCIOBUsA, OKPYKAOINIe OPramm3M
B TeJOM (TeMIIepaTypa, CBET, BIaKHOCTh, IHUINa w ap.). Ilepe-
qucleHHBle YCIOBHA K CONUAIBHON Cpejie HeMOCPEACTBEHHO He
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orHOCsTCH. TeM He MeHee BO3[eCTBUSA WX MPUBOJAAT K QUBH-
YeCKEM ¥ (PUSHONOTMYECKHM W3MEHEHWsM B OpPraHmsMe, B
JaCTHOCTH BLI3BIBAIOT IaTojormieckue dPderts (GodesHnu).
ITocnenaue B CBOIO OYepeb OKABHIBAIOT BIMAHUE HA BOCIPUSA-
THE CONMAaNLHOM TPOrpaMMEL.

Taxkum 0o6pasoM, moHATHE Cpefbl y WelIOBeKa BO MHOIOM
Ka9eCTBEHHO WHOE, 9eM Y JRUBOTHHIX. VI y wenoBexa, m y :Hu-
BOTHBIX OOIIUMY SBISIOTCA GmotTmueckue u abmornieckue Pax-
TOPHI BHemIHe# cpensl. Ilog GmotvdeckuMu (aKTOpaMu Cpejsl
OpE STOM NOHHMAIOTCA B3AWMOOTHONIEHWS X B3aUMOCBA3H
Me)K[Iy SKHBLHIMU OpraHWSMaMH B [aHHOH cpefge OGHTAHWUA.
Afunormueckue GaKTOPHl BRINYAIT KIMMATHIECKUE YCIOBUSL
He;KWBOH mpupofE (cBeT, TeMHEPATypa, BIAKHOCTD M T. 11.).

OpHAKO IS 9e0BeKa B OTINYHE OT MKABOTHHIX BajKHEHIIM-
Mz (pakTOpaMH, BO3JEHCTBYIOMUMY Ha PA3BATHE, OKA3BIBAIOTCS
(aKTOPH! COMUANLHOM CPenbl, 0OCOGEHHO BOCHUTAHHE W 0Gyde-
Hue. B mpomecce Bocnumranus m 0GyIeHAA HPOUCXONHT PeatIH-
3aI(UA CONMAaNbHON MPOTPaMMEL, CIOCOGCTRYIOIeH hopMupoBa-
HUI0 TYyXOBHOH JWMYHOCTH. JTa CONmAJbHAA HpOrpaMMa He 3a-
OncaHa B reHax, TeM He MeHee OHa BEICTymaeT KaK BaiKHEH-
muil BEYTPeHHENH (PaKTOP PA3BUTHA YI€JI0BEKA.

COLIMAJNBHAA NPOTPAMMA = 9BOJIOINUASA YEJIOBEKA

O6pamascs K ucropny u GyayeMy d4eJ0BeKa, HO-BALAMO-
My, MOKHO HaMeTHTL UeTHIpe IVIABHLIX HTalla €ro PasBHUTHA.

1. Ilpeppicropma (opmuEpoBaHMA uenoBeKa. ITOT HTal
OCYINEeCTBIAJICA NOJ HANPABIANINAM JefiCTBHEM eCTecTBeH-
HOTO 0T6Opa, MyTaNNil, HBONANAN U CKPEIABAHE.

2. CranoBienne uwenoBeka. OHO CBA3aHO C TOSBICHEEM
ofmecTBeHHON (HOPMEI [BMKEHUA MATEPHH, ¢ yTaCaHHeM Ha-
OpaBJIAIOIel POld eCTeCTBEHHOTO 0TGOpa, PasBATHEM IIPOU3-
BOMUTENHHEIX CHJ, [YXOBHLIX OTHOINEHWH ¥ COMEAILHOTO
HACNEIOBAHHUA.

3. Cospemennsiii wenoBek. Bepymee smauenme Ha 9TOM
sTame NOpHOOPeTaT comualbHbIe (HaKTOPH. EcTecTBeHHLI
0T60p yTpaumBaeT CBOIO POIbL B Paco- W BU006PA3OBAHMH,
CTAHOBATCA aKTYalLHLIME 3a[a9U OXPAHBl HACIEICTBOHHOCTH
9eJI0BEKA.

4. Bynymee senoBeka. Ono ommpaercs Ha pOCT HPOH3BONM-
TeNBHEIX CHJI M HOBLIE CONMAJBLHBIE YCIOBHSI, CO3HAIOINAE TPO-
MajHbIH 06beM YXOBHOH W MaTepHAILHOR KyILTYPEHL.
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Puc. 37. YBennuerne o6beMa MO3ra YelOBEKa 3a 3 MIH. JeT PA3BUTHA.

PaccmorpuM mosipoGHee KaKIBIA U3 HTHX YETHIPEX DTAIMOB.

PemarmomuM MOMeHTOM Ha OepBOM 3Taie (POPMHPOBAHES
9geJl0BeKa OBLIO pasBHTHE MO3Ta KaK ammapaTta OTPasKeHM!s.
Benymyio ponb B 5BONOIME MO3ra HIrPaiyd OGIIECTBEHHO-TPY-
IOBEIE OTHOIIEHWA. B X0fe 9T0il 5BOMIONUU BO3HAKIA W PA3BH-
Jach HAXOMOJOrMYeCKasa MYXOBHAA KM3HL UeJ0BEeKa, T. €. ero
conmuanbHasa mporpaMma. B ¢BAsE ¢ 5TUM II0 Mepe TPOTeKAHUA
DBOJIIOLHU 4YeJlOBeKa Halmiofgaercsa yBeiwdeHHe 00HEMa €ro
Mosra (pme. 37).

ITepsoiM mpepcraBUTeIeM MOrPAHHYHON TPYNNEL, OTHE[H-
HEBINEH IPEIKOB MCKOOAEMBIX Yel0BeKa OT O00e3bSHEHI, OBLI
pamanuTer, mogpupmmiica 14—20 mam. get mHaszan. Ascrpasio-
OATEeKN, MOABMBINIECA OKOJIO D MIH. jeT Hasam (06beM MO3-
ra — 600 cm?), yme crosum ma morax. [l HEHX XapaKTepHO
IeJIeyCTPEeMIeHHOE ONb30BAHAE €CTeCTBeHHEIMA OPYIUAME —
HaJKaMi W KaMHAMEA — [JIS 3a0IWTH ¥ HaUaJeHAS Ha KHBOT-
Heix. OX0Ta Ha MEBOTHBIX ONpee/niia ePexon Ha SKRUBOTHEIH
(nmorosmEril) Twn nmuTaHmsA. OBIajieHNe eCTeCTBEHHLIMU
OPYAHAMEI IA0 BO3MOKHOCTH aBCTPAJIONUTEKY BBI[BUHYTHCS
IaJieKo BIepes. JTO B CBOIO OYepelh MPHBEJIO K JalbHeHmeMy
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PasBHTHIO HOBEIX CHeNEPUUIECKHX TeTOBedecKmX olbmactell
KOPBI 670 MOBTa.

Mosr aBCTpaJOMATEKa BO MHOTOM CXOJI€H C MO3IOM COBDE-
MeHHBIX BEICIONX 0Ge3bAH U ¢ MO3rOM HOBOPOMK/I€HHOTO COBpe-
MEHHOTO JeJI0BEKa.

O6BeM Mo3ra CIeAYINAX 3a ABCTPATONUTEKOM IMTEKAHT-
poIla I CHHAHTpoma B cpefHeM cocTtaBiuszer 950 cm®.

Ba)KHBIM IDAroM APeBHNUX MPEKOB Yell0OBeKa NI JaabHeil-
mell WX SBOMIONEN TOCTHYKEIO obiajeHnme orseM. Hm ommo
MUBOTHOE, B TOM YHCJIe W 06e3bsHBI, He HAYIHMIOCH UCHOIB30-
BATh OTOHB JUIA CBOMX ;KU3HeHHEIX HYy:;KN u 3amutsl. Oiane-
HIe OTHeM B 3HAUHTENBHON Mepe HOMOIIO IeJ0BeKy 6OPOThCA
¢ HeGIarONpUATHBIME KJINMATHYECKAME YCIOBHUAMH, CO3JATh
MHEKDOKIUMAT I ce6s M MOfpacTaoInero MOKOMEeHAS W a0
BO3MOKHOCTE PAcCeNnThCsA B PasHbIX mmporax 3emim. Hpome
TOr0, HCHOJIBL30BAHKE OTHS MBMEHWIO XapaKTep IHUIIM: €e CTa-
au ymoTpeGaATH B BapeHOM U jKapeHOM Bufe. lsMemenme
OWIZ B CBOIO Ovepe[hb HAPAAY ¢ MOTepeil 3auTHOR (yHKOEH
3y00B MOBIEKIO NBMeHeHUE 3yGHON CHCTEMEL

B Gomee mospHUE mepHO] Y MCKONAEMBIX HPEIKOB YejoBe-
Ka HabJam[aeTca pasBUTHe Pa3HOOOPA3HBIX BHLOB MaTepUahb-
HOM KynbTyphl. B GBITY y HAX OIEPOKO HCIOIB30BAINCH KPACa-
Imume BeIlecTBa — 0Xpa, MeJ, yroib. [lIf yKpameHHA mpmMe-
HAIUCH PAKOBUHEI MOJUTIOCKOR, 3yGHI M Apyrme Koctu. Mx
OpyIuA W mpegMeTHl TPyHa OTIAWIAINChH yiKe TOHKON clemma-
nusammeir. Hapsagy ¢ s1uM paspBmBmascA COMUANBLHAL Cpefia
CHIyJKUIa WCTOYHHKOM W XpaHATEeNeM HAKOIIeHHOTO OIBITA,
3HAHUN, MaTePUATHHOA KYJIbTYPHl U STHKH.

XapaKkTepHBIM @IJIA DasBUTHA Mo03ra B (POPMHPOBAHUE
9elI0BeKA Pa3yMHOTO ABUJIOCH TO, 9TO HBOJIOIUA ITPOMCXOMIA
He TOJIBKO 10 OTHOINEHWI0 K 06'beMy MO03ra, HO U K €r0 CTPYK-
TYPHO-(DYHKIMOHATIHHEEIM ocofeHHOCTAM. B mporecce Takoro
PasBUTHA B MO3Te IIPOUCXOIUT 0UCHB CIOKHASL IePeCcTPoiiKa —
HepPerpynoupoBKa ero 4acTeil, 06IMedl KOHCTPYKIME M BBIHOJ-
HAEMBIX QYHKIUA.

C BOBHEHKHOBeHHEM 4UeJOBEKa PasyMHOTO CTPYKTYpa Tela
U MaKpPOCKONWYECKU 06beM MO3Ta COBPEMEHHOTO Yel0BeKa
Kak Obl cTa0WAMBWPOBAJACHL B CBOEM DAa3BUTHM, MHTEJIEKTY-
aJBHEIA Ke MPOTPecC PesKo HapacTaeT B TeUeHWE BCEH HCTO-
puz. WHTemnexTyadpHSIN TpOrpecc 0GYCIOBIMBAETCS BO3Da-
CTaHMEM COIHAIBHON MPOrpaMMBbL C PA3BUTHEM Y€IO0BEYECKOTO
o6mectBa. [Iporpecc senoBera cBsg3am ¢ TeM, 410 OH crai Omo-
COIMAJILHEIM CYI[ECTBOM.
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BHOJIOTUYECKROE 1 COIIMAJIBHOE B MHINBUIYAJBHOM
PA3BIUTUN YEJIOBEKA

B mEguBmnyalbHOM pPasBUTUE YejOBeKa (OHTOreHE3) pas-
AWYal0TCA [BA Oepmojia: SMOPWOHAILHLIA m OOCTAMOGpHO-
HAJIbHBIH.

IMOPUOHAILHBIA EePUOJ, 0XBAaTHBAET MPOMEKYTOK BpeMe-
HH C MOMEHTa OINIOMOTBOPEHHUS KEHCKOU ANIEKIeTHE MYK-
CKEM crepMaTo3ommoM (0GpasoBaHWE BUTOTHI) U [0 DOMKASHUS
peGeHKa. ATOT HePUOJ, BHYTPUYTPOGHOTO pa3BUTHA Y€JIOBEUE-
croro sM6pmona amurca 40 memensb, T. e. 10 IyHHEBIX Mecsnes
(myrmEBIZ Mecan paBeH 28 gusam).

B sm6proEanbHLI 0epunoj, pasBUTHE OPraHM3Ma IPOUCXO-
JAT MO KECTKO 3aKPEMJIeHHOW reHeTHYECKOHW IporpaMMe npu
CpaBHATENBHO ciaaloM (Yepe3 OpraHESM MAaTepH) BIUSHAU
OKRpyIKamomeil pU3nIeCKON W COMUATBHON CPEIEL.

Yixe Ha cTaguyW 3UrOTHl HAYMHAETCA PEATM3ANHA TeHETH-
9eCKOM HporpaMMbl, 3aKIIOYeHHOH B xpomocoMax (JAHK) u
MOJIYYeHHOR OT POJUTENeH.

JlansHeiiee pasBepTHBAHWE TeHETHYECKOH IIPOTPAMMEL
HaGIOMaeTCs MOCTANWTHO, ¢ PA3HBIMI TeMIOAMHU B PasiUIHBIC
aTanbl 9MOproHaIbHEOro pasputusa. Ha pucyrre 31 mpusonarcs
pasamYHbIe CTANNY HSMOPHOHAIHHOrO0 Pa3BHTHA Y€JI0BEUECKOTO
3apogeima. CpaBHETENLHEI aHANW3 PA3SBUTUA UEI0BEIECKOTO
9MOproHa ¢ 9MOPIOHAMHT IPYTHEX MO3BOHOYHLIX MOKA3LIBAeT IX
[0pasuTeNIbHOE CXOACTBO, 0COGEHHO HA IEPBLIX Tanax sMGpuo-
reHesa. [lamee ¢ pasBuTHEM 3TH 3MGDPHOHBI BCe GONMbIne MpU-
obperaT BUIOBEE 0COGeHHOCTH. [JINTENbHO cOXpaHAWINeecd
CXOJCTBO 5MGPHOHOB YeloBeKa W 00e3bgaH CBUNETEILCTBYET 00
X HeCOMHEHHOM (DUIOTEHETHIECKOM DPOJCTBE W eIUHCTBE IPO-
HCXOK/IeHESA. ITUM jKe OGBSICHAETCA W CXOJCTBO 3apOopbimiei
BCEX MO3BOHOYHBIX HA PAHHWX DTANAX X PA3BATHA.

Ecan mpocrenunrs ¢opMrpoBanme MO3Ta B UHIABULY AIbHOM
pasBATHE YENOBEKAa, TO BLIACHAETCA OrPOMHOE 3HAYCHHE He
TONBKO SMGPHOHATHHOTO, HO W MOCTIMOPUOHAIBHOTO IePHOJa.
Mosr mOoBOpOsKIEeHHOrO pebGeHKA mMeeT Maccy 345—>540 r npm
macce Tena 3—3,5 Kr, T. e. OpuOImKaeTcs K Macce MO3Ta
B3POCJBIX 9eJI0BEKOOGPa3HBIX 00e3bgH — MuMNanse (IpH Mac-
ce tema D0 Kr), OpaHTyTAaHTOB W Topumil (OpEm Macce Teaa
oxono 90 xr).

HecMorpsa Ha GONLOIYI0 Maccy, MO3T HOBOPOSKIEHHEIX NeTei
OKa3BIBaeTCA Janeko HezpelasiM. OTHAKO HOBODOMKICHHEIE YiKe
06afaoT PAKOM OPHEHTHPOBOYHEIX pPe(IeKCOB, HAIpPABJIeH-
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HEIX Ha Y/OBJIETBOPEHME YMCTO OMONOTMIECKHX MHOTPEOHO-
cTell — mWTaHWe MOIOKOM MAaTePH W IepPBOHAUAILHOE 3HAKOM-
CTBO C BHEITHAM MUPOM.

IlepBriMu cpefcTBamMm OOUIeHUA HOBOPOKIEHHOTO C OKPY-
JRAIOMIM MEDOM SIBJIAETCA KPUK W MuMuka. MmMmka moaroe
BpeMs ellle ocTaeTcs A pebeHKa IIaBHOH (OpMOR 0CIIeHHA.
Bravane oma BBIpasKaeT HEIOCPEICTBEHHO OTPHIIATENbLHLIE
SMOIUY, a 3aTeM ¥ IOJOKUTeNbHbIe. TaKkoe paHHee Pa3BUTHE
MOMUKEA OGBACHAETCH PACHONOMKeHWEeM Ha Jjune (0Co6eHHO B
obmacTax BOKPYT ry6) Haubodee BayKHEIX [y PeCeHKA OPTaHOB
IYBCTE.

Mumuka peGeEKAa BO3HMKAeT PaHbINE, 94eM OH BOCIPHHIMA-
eT o6passl. JTO MO3BOJSET WOPEAUNOJAraTh, 4TO MEAMUYECKUE
pearuuy miada ¥ cMeXa HNOABJIAIOTCS He Ha OCHOBe IOfipaska-
mua. [logpaskaTenbrble peakmuu peGeHKA CBI3aHBI HE TOIBKO
C PasBUTHEM SDUTEJBHBIX AHAJIW3ATOPOB (3PUTEIBHOTO BOC-
OPEATHAA OKPY/KalOmero Mmpa), HO ¢ PasBUTHEM U JAPYTUX
AHAJIUBATOPHLIX CHCTEM KOPH TOMOBHOTO MO3Ta, a TAKKe HX
B3auMojeiicTBUIEM.

B mepmop, korpa pasnmuHble aHANM3ATOPHI BCTYHIAIOT BO
B3aMMOJIeiCTBHE NPH YCIOBHOPE(IEKTOPHOH [eATEILHOCTH,
OmoNOTHYECKA MOTHBAIAS MOBEJEHUA CMEHIETCS CONUATIBHO
06yCcIOBIeHHOH NCEX0MOTHIeCKol hopmoil. Binarme comuans-
HBIX (PaKTOPOB HAaUMHAETCHA O0IIeHHEM MaTephm ¢ peGeHKOM U
B5IpaGOTKO# HOPM OTHOIIEHUH Me:KIy PeGeHKOM H OKpY:Ralo-
muMz. BosHUKA0T BOCHPAATHA OTPUNATENBHEIX W IOJOKHU-
TeJIbHBIX WHTOHAIIMH TONOCA MaTepw, 3BYKOBBIX DIEMEHTOB
pedu, Ha 9T0 peGeHOK BBIpabaThIBAeT ajeKBATHEE OTBETHEIE
pearruu. Begymiyio posh Ha HepPBOM TOLY KA3HE HAYMHAIGT
ArpaTh WHTOHALWW, W HE TOJBKO BOCHPHATHE Y MaTepH WIR
OKpPYy:KaloIqux, HO U cBou cobcrBernbie. Ha mporsxenun mep-
BEIX [IBYX JIeT MHTOHANUWE pebeHKa 06OraImaioTCs, MU BLIpa-
JRAIOTCA CIIOKOHMCTBUeE, PagoCTh, IPOCEGEI, BOOPOCH U AID.

WaTOHATMA 3BYKOB — MEPBBIA OPHEHTHDP BO B3aMMOOTHO-
meHuAX peGeHKA ¢ OKPYRAIOUAM €ro MHPOM, 3HAUEHHE e
5TUX 3BYKOB BOCHPUHVMAETCS IOPasio MOo3IKe.

IlocrenenHo peGeHOK yUMTCA BHIIEAATH CeGA M3 OKPYIKAIO-
mMero MEHpa, y HETO BEIPAGaTHIBAIOTCSA ONpe/eleHHbIe YMONUN
K Pa3HBIM OKDY;KAIOIIUM eT0 JIOMIM: MOJIOKUTENbHEIE — K Off-
HOM ¥ OTpHOATelIbHBle — K JApyruM. BHawane Bocmpumstue
OKPYRAIOMUX IPeMeTOB W N6l HPOMCXOMUT OT TECHOTO U
MacCHBHOTO KOHTaKTa ¢ HuMu. [losToMy, B TacTHOCTH, PeGEHKY
B TIepBBle MeCAUBl TaK GIWBKM W HEOTHeJHMEL OT HEro BcCe
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IOpe/iMeTH], ¢ KOTOPHIMA OH HAYWHAET o6IIaThesa U UrpaTth. [lo-
CTEeIeHHO peGeHOK HaYMHAET OIMYIIATh IPEIMETHL HIBOM U He-
KUBOM MPUPOAEL HA PACCTOSHUE, OTINIATE ce6s cpenu Apyrux
nmofiell, BEINENAThL OMU3KUX OT UYYKHX, KUBHIE CYI[ECTBA OT
HEJKUBBIX [PEIMETOB B XOIe HOIPaKaTeIbHOW NeATeIHLHOCTI
¥ B IPOIEcce Urp.

Mpun panbHelimeM passuTAU BOZHMKAET KAYECTBEHHO HOBAS
¢opma obIeHUs, CBA3AHHASA C BOCHPHATHEM M BOCIIPOU3BEIE-
HHEeM CUMBOJHYECKEX 06pa30B, BHIPasKeHHBIX 3BYKAMH, [BH-
SKeHHAMH, a TakKe GykBamu m nmudpamu. Ha sToMm srame yiie
HabIoaeTca 1eJleHAlPaBI@HEOe MHOTOTPAHHOE aKTHBHOE BO3-
neiicTBme Ha ORpy:Katomuii Mup. llpu BospmeiicTsuu Ha BHemI-
HUf MED 49ell0BeK He OTPaHUYUBAETCH €CTEeCTBEHHLIMHU BO3-
MOKHOCTAMH CBOX OPTaHOB WYBCTB, 4 JOMOJHAECT I YCIAOKHILT
X B COOTBETCTBUU C HPHOGPETEHHBIM JKU3HEHHEIM OIIEITOM,
YMEHHAME U HAaKONIeHHBIME 3HAHUAMH, T. €. (DAKTOpaMu CO-
OUAILHOM mporpaMMEl. ITOT mpomece OPMUPYETCH NIATeILHO
U cTaJuilHO U IOJBEPraeTcs mepe/ieike B Te4eHUe BCel KU3HM.
CoOTBETCTBEHHO M pa3BUTHe MO3Ta UelOBEKA OTIMIASTCH M-
TeILHOCTLIO.

CrpeMieHne K MO3HAHWIO OKPY;KAIOINEr0 MAPA, BEI3BAHHOE
€ro B3aUMOJeHCTBEEM C YCIOBHAME CONUANGLHOH Cpefibi, He
ocrabeBaeT y UenoOBeKa BCIO KUBHb. [leTH, OKpY:KeHHEIe pas-
HBIME COIMAJIBHBIME YCIOBHAMH, IPOIENBIBAIOT COBEPIICHHO
pa3iIuyYHble OyTH HHIWBUAYANLHOTO PA3BUTHUA

W3 npuBeieEAOrO KpaTKkoro aHaAm3a POPMHPOBAHMIST MO3TA
9eJI0BEUECKOT0 3apOJbIia BUIHO, ITO, HECMOTPS Ha 0COGEHHO-
cTu 06BeMa W CTPYKTYPHL MO3ra SMOpPHOHA M HOBOPOKIEHHOTO
pebGeHKa, Bce XapaKTepPHEE 4ePTHl 1eJ0BEYECKOTO HOBEJCHHUS,
IeATeJIbHOCTH IIPHOGPeTATCA Yepes OOIHeHrne ¢ OKPYKAIOIIN-
MU TIOfBME, T. €. Iepefiady CONMANLHON MPOrPaMMEl ((KU3HEH-
HOTO ONBITA, 3HAHUH, yMeHW#) B IpoIecce BOCOUTAHUA 1
o6yuernus. CiemoBaredbHO, OCHOBOIOJAralolliee 3HAUEHWE B
WHIABAAYAJILHOM pPasBUTHM deJOBEKa UMEEeT COIHUAIbHOEe
macuaemoBarre. CBUIETENHCTBOM, IPABAIHHOCTE JAHHOTO BEIBO-
Ia CIyRUT aHAJIM3 (PAKTOB, KOTJA [JeTH Cpasy Mocie POX/IeHNus
momafaiyd K [UKAM ;KMBOTHBIM UM BOCHHTHIBAJIUCH CPENM HUX.
V Bcex oTuX feTell, pocIIEX BHE COIMANLHOM cpelnl, He pa3BH-
BAJIMChL YEJIOBEUECKME ICUXHUYeCKHe (DYHKIWH, OHU JasKe He
MMeIX HaBBIKOB IPAMOXOKIEHAS.

Takme akThl MOKABEIBAIOT, YTO Han(0lee B0CIPUAMINBELIM,
MIACTUYHBIM I YCBOEHUA COIMATHHOW IpPOTPAMMBI 9Ta-
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MOM B HHAWBHAYAJIHHOM pPAa3BHTUWM UeJOBEKA ABIAETCA
JIeTCTBO.

Bmecre ¢ TemM 00memsBecTHO, UTO Jaske B OJHOH ceMbe
HeTH BHIPACTAOT PA3SHEIMU IO CBOMM INCHXWIECKAM H MHTEITe-
TyalbHEIM (YMCTBEeHHBIM) KadecTBaM. OUeBHIHO, 9TO KasKIBII
Yel0BeK, o0nafiad YHEKAJIbHOA TeHETHYECKOH m OMoIormde-
CKOH mporpaMMoi, WHAUBANYAILHO BOCHPUHAMAET B OCO3HAET
CONMaIbHYI0 IporpaMMy o6ImecTBa.

COIIIAJIbHAAl HACJIEJICTBEHHOCTD — BEAYIINIT ®AKTOP
9BOJIONNN COBPEMEHHOI'0 YEJIOBEKA

Hax y:xe orMeuanocs paree, sun Homo sapiens (YenoBex
pa3yMHBIH) COBEDINEHHO yHHKajieH. Ero yHEKanbHOCTH 06yC-
JOBJIEHA TeM, U4TO B OTJAWYNE OT JKUBOTHBIX OH CO3[aJ HAPAMLY
¢ IeHeTHYEeCKOl MPOrpaMMoOil mpPOrpaMMy COHAIBHOTO Hacie-
ToBaHHA. JTa BrOpas IporpamMMa OmpejeiseT PasBUTHE Ieo-
BEYeCTBA B KAKIOM MOCIHEIYIOIIEeM MOKOJIeHNN.

Temermaeckas sBoMONUA — 95TO OTHOCUTENBHO MEJICH-
HBIJ mporecc. DBOMONAS, TPOINeANias Ha Gase ecTeCTBEHHOIO
orfopa TreHETHYECKHX OPOTPaMM, MpPUBElNa K BO3MOMKHOCTH
noaBierus cosEamug. CoznaHme, Ppurcupys B ceGe mTOT® CO-
IEaJbHBIX Ipeo6pa3oBaHUil, OMUPasACh HAa CONUMANBHYIO CYII-
HOCTb TeJOBEKa, cTamo (PaKkTopoM GLICTPOTO HpOrpecca delio-
Bexa. MeIeHHOE TeUeHIE TeHETHIECKO DBOIIONAN Y TeI0BeKa
Kak OB 3aMEHHJIOCH OBICTPLIME OPOIECCAMU H3MEHEHHS [Iy-
XORHOTO MHpa dYellOBeKa W OKpy:Kafomedl ero cpempt. Hampa-
IMuBaeTCA BBEIBOM, ITO HOCHE CBOErO MMOABICHUA JNIONW, NIPH-
Hajse;kamue K Bupy Homo sapiens (Yemoer pasymusrit),
AN ICTOPHIECKOTO PA3BUTHSA yiKe He HYRIAINCH B ABICHUAX
TeHEeTHIeCKOT 3BOJIOIIAN.

AHaJU3 HCTOPHE YeJ0BEYECTBA HOATBEP:KIACT HTY KOHIEI-
muo. DaHTacTAYECKHN B3I6T HAYKA W KyJABTYPH OT BPeMeHH
CPEe/IHEBEKOBbA [I0 HAIKX AHEH HAKAKNIMI TeHeTHIeCKUMMY IPO-
IleccaMH He CONpPoBOKAaics. Viymas B Hamu NHE conmamn-
Had U HAYYHO-TeXHWUECKAS PEeBONIONHAA, NPHBEMIad K TAKEM
NOCTUKEHHAM, KAK BBHIXO B KOCMOC, PACKPEITHE MOJEKYIAPHOH
OPEPONE! reHa W MCIOIb30BAHHE aTOMHO#W DHEPIWH, IIOBJIedeT
8a coGoif eme Gollee rpaHIMO3HEIe N3MEHEHHA B JYXOBHOM CO-
nepannym genoBexa. OMHAKO HMKAKOUW reHETHIECKOH DBOIIO-
IUY 9eI0BEeKa 3a DTO BPeMS HE MPOM3OHfeT.

Uro e BefeT weaoBedecTBO mo myTH nporpecca? flcmo,
4T0 BeJymuM (PaKTOPOM BTOrO IpOIEecca CIYKAT pas3BUTHE
TNPOM3BONUTENBHBIX CHJI OOIIECTBA, COMPOBOMKIAIONIEECS Ha-

82



KOIUIGHHEM WTOTOB CO3HATENBHON NeATelIbHOCTH 4YeJOBeKa B
BHJie BCEe BO3PaCTAIOINEero OT MOKOJIEHUSA K MOKOIeHHI0 oGbeMa
conumanpHOi mporpamMel. Comep:kamme u o6beM 5ToOH mpo-
IrpaMMBI IIePefaoTCsaA OT MOKOJEHHA K MOKOJeHHIO Yepes BOC-
nuranume u o6yuenne. VI kaxxmoe morouenme el oGoramaer,
OPUBHOCUT HOBOE B ee cofep:Kamme m o0beM. VMeHHO Taroe
Bo3pacranme 00heMa CONMANBLHOH HPOrpaMMEI 0GecmedmBaeT
BOCXOKJI@HUEe 9YeJIOBEKA K BepIIMHAM COIMAJIHHON KU3HU, Ha-
VKE ¥ KyJIbTYPHL.

Hepepro 651510 GBI moMaraTh, 9T0 BCA HBOIIOLUSA YejIOBEUE-
cTBa (CO BpeMeH BO3HUKHOBEHHU: YeJ0BEKa Pa3yMHOro) o0yc-
JIOBJIGHA JIWIND COMMANLHBIMKM (PAKTOPaMU — HAKOIIEHHAMHA
JKH3HEHHOTO ONBITA, 3HAHHAMY, YMEHAAMU W TPYMOBHIME Ha-
BeikaMu. ColmajnbHOe pasBHTHE 4YEI0BEKa B KaKIOM IIOKOJe-
HOM HEBO3MOMKHO 0e3 B3aMMOJeHCTBHA CONMUaAbHOA W TeHe-
THIEeCKOR IPOrpaMM.

ITombiTaeMca mpoaHaXM3mpoBAaTH HTO B3amMofeficTBUe Ha
npuMepe ONHOTO H3 BERYI(UX KOMIOHEHTOB COIMANLHON HpPO-
TpaMMEL — HHTELIEKTa (YMCTBEHHBIX CHOCOGHOCTEIR).

Haxr y:xe orMeuasocs, KayKIBIH 9€I0BEK TeHETUYECKN YHU-
KaJjieH, HemoBTopmM. ['eHeTMYecKas mporpaMMa BO B3amMOCBS-
31 ¢ YCIOBUAMH BHEIDHEH cpefsl 00ycaoBInBaeT Bce GHOJIOId-
4eCcKIe O0COOGEHHOCTH YeIOBEKa — ero aHaTOMO-MOP(OIOoTHYe-
ckme, (puamoOJOTHIECKHME KadecTBa. A Kak o6CTOMT [eno ¢
NCHXUYEeCKUME 0CO0eHHOCTAME Jiofeii? M3BecTHO, 4T0 mcuxum-
gecKMe CBOMCTBA dYelOBeKa — 9T0 (PYHKIMOHAJIBHAS CTOPOHA
meareabHocTH ero mosra. Crpoenme m QPYHKIHE MO3TA, KaK H
IPYIEX OPraHOB Teja YeNOBeKa, OMPeIesAoTCS TeHeTHIe-
ckoit mporpammoit. Ciemyer au m3 HTOro, 94T0 W TCUXUIECKHE
0COOEHHOCTH KAayKIOT0 dYeJoBeKa OO6YCIOBIEHEI €r0 TeHO-
THIOM?

OcTaHoBEMCS Ha OJHOM BechMa BayKHOM MOMeHTe. AHamm3
Hacle0BaHHA (E3MIECKAX NPU3HAKOB (HAOPEMEP, DOCTa,
Macchl, I[BeTa BOJOC, TMa3 W T. [.) y0e:RgaeT, 4To HacIeayeTcs
He caM OpU3HAK, a IPeJUuOCHUIKA eT0 PA3BUTHA, NPeJCTaBIeH-
Hasg ONHAM WK HeCKOJABKAME (WHOTTA MHOTHMHE) reHamu. ['e-
HBI B cOCTaBe XPOMOCOM JeTH moaydaioT or pogureinei. C pas-
BHTUEM 3UTOTHL (OTMJIOMOTBOPEHHON SHUIMERIETKE) HAUMHAETCH
pasBepTHIBaHHE, peaNm3amusd WHEOPMAIWM, B3aKI0YEeHHOH B
B TreHaX. JTOT WPOIECC Peammsanuy TeHeTHIecKOoH HMH opMa-
OUEW BechbMa CJIOKHEBIN, MHOTOCTYTEeHYATHA, O4YeHbh MHOTOE B
HeM elle 0cTaeTcd A Hac saragroii. HecoMHEHHO, 9TO reHE
B CBOEM [IeHiCTBME He W30JMPOBAHEL, a B3aWMOCBA3AHSI, T. €.
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Bropoe

Tperve noxonenwe

Puc. 38. Mopugmranua opMsI KpPELILEB y IPO30QHIE B 3aBUCHMOCTH
0T TeMIepaTypsL:

A — ¢ OOBIYHBIMU KpPHIIbAMU; B — ¢ 3aKPYYEHHBIMU KPbLJIbSMIM.

dopMmpoBaHWe KaKIOTO mPU3HAKA ¥ CBOMCTBA OPraHE3Ma
IPOMCXONUT IOJ KOHTDPOJeM Bcero reHormma. Bmecre ¢ Tem
Ha pealW3aquio reHeTHIECKON MHEGOPMATEY OTPOMHOE BIUSHAE
OKa3BIBAIOT (DAKTODPHI BHEINHEH U BHYTPEHHEH Cpendl, T. e.
YCJIOBHA, OKPY:KAIOINYe OPTAaHW3M B I[eIOM, W BHYTDHKJIETOU-
HOe COCTOSHME. ITH (PAKTOPHI CPEIBI MOTYT MOAUQHUIZPOBATE
(BEmOM3MeHATL) meilcTBUE reHa B ONpe/eldeHHBIX IPaHUIAX
(B mpejiesiax HOPMBI PEAKNIHHN ), IPETYCMOTPEHHBIX T€HOTUIIOM.
CrazaHmrOe XOPONIO WIIIOCTPUPYETCA Ha CIefyIeM mpuMepe.
Y nmI0xoBO# MYIIKHM — APO30QHUIBL €CTh T'eH, OIPeReIAlmuil
mpu  KoMHaTHO# Temmepatype (20°C) sarmyThle KBEpXY
KpLiabA. Ecim BHpammumBaTh HOKOJEHHME MYIIEK C TAKEMEI
KDBIIBSAMY B YCIOBUSX HMOHMKeHHOH Temmepatypst (16 °C), To
HOBOe ITOKOJeHme Gy/aeT yiKe ¢ IPAMBIMA KPLLIbAME (pHc. 38).
IIpomomsKuM HAIN ONEIT W MOLYYUM CHEyIOINee MOKOMEHHE OT
HOCHeHUX NPAMOKDBLIILIX MYX, HO YK€ B YCIOBHSIX KOMHAT-
HO# Temmeparypsl. Har BmmEo (cM. pme. 38), mociemymomee
IOKOJIeHNe [0 JaHHOMY IPHBHAKY (POPMEI KPLIIBER HeHTHTIHO
HCXOJHBIM  DONMTENAM — TOKe HMeeT B3arHyThie KBEPXY
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®PBIIbA. B ueM ke Tyt memo? UrTo sBasercA mpmumHON Momu-
uramuyn (BULOW3MEHEHUN) MefCTBHA aHAAU3HPYeMOoro rena?
O4eBuHO, YTO NPUYAHON BUIOM3MEHEHUSA [EHCTBHSI TeHA SB-
astercsa axkTop BHelmHe# cpensl — Temmeparypa. HomeGarus
TEMIEPATyPHl BLIZHIBAIOT PAasHbIA 9PeKT MPOABIeHH HeHcT-
Bus fgamHOro rema. CiefoBaTenbHO, Ha 3TOM IPUIMeEpEe MOMKHO
YTBEPKOATh, UTO TeH ONpeNesseT He KaKOU-TO KOHKPETHBIH
TMpH3HAK, 4 HEeKWe IPAHWNGI HPOABIeHHA JAHHOTO IPH3HAKA.
Tax, B aHaA@3UPOBAHHOM ciydae C (DOPMOM KPBIIBEB TeH
ompefeNisieT BO3MOJKHOCTD DPA3IMYHBIX IPOABIEHUN TaHHOTO
OpusHAKa (3arHyTHEe KBEPXY KPBLIbA — MPAMbIe KPLLIbA) B
3aBHECHMOCTH OT TeMOepaTypHBIX yciaosuit. I[Ipemenst mpossie-
HOf NPU3HAKA NPU JAHHOM TeHOTHIIE eT0 MOTU(UKAINT HA3E-
BAaIOT HOPMOH peaxriui.

Hampeiii npusHaAK ¥ CBOHCTBO OpraHmaMa HMEET CBOIO
HOPMY DPeaKIH: — OJHU HPU3HAKH (ojiee IMUPOKYIO, APYTUe —
Gonee ysryw. lluporue mpepmenn m3MeHYHBOCTH HMEIOT Tak
Ha3bIBaeMble KOJMYECTBeHHEIE IpPW3HAKEW, HAIPHMEpP pPOCT,
MOJIOYHOCTH Y KPYIHOTO POraToOro CKOTa U T. 1.

Taxum 06pazoMm, MOKHO 3aKIIOYMTH: COBPEMEHHAS TeHe-
THKA JOKa3aja, 4To HaCJe[yeTcs reH, ONpeeSiONuil He Ka-
KO#-TO CTaGUIbHEIN MPH3HAK, a €70 HOPMY PEaKI[UH, T. €, mpe-
Iensl W3MEHUYWBOCTH [AHHOTO MNPU3HAKA B 3aBHCHUMOCTH OT
YCIOBUH OKPYRAIOIMIEN CPEJIbL.

Ilna gemoBera YCHOBHS OKPY;KAIOINEH Cpefbl COCTABIEHBI
Tpems BufaMu QarTopoB: 1) abumoTmueckumu, 2) GUOTHUECKH-
ME 7 3) CONHAIBHBIMH. B coOTBeTCTBHHU ¢ HTHM BCce aHATOMO-
MopgonornIecKne ¥ QYHKIKOHANBHBIE 0COGEHHOCTH OPTaHm3-
Ma YejloBeKa (POPMUPYIOTCA HOJ BO3JIeHCTBHEM BTUX TPeX (pak-
TOPOB.

Y4ueHBIE OHITANNCH NMOKA3aTh HACTEIOBAHNE YMCTBEHHEIX
cnocoGHOCTe! W TPHIINK K TPOTHBOMONOMKHBIM Pe3yIbTATaM.
CyimecTByer nBa MHEHHS: IepBOE, 9TO YMCTBEHHEIE CII0CO0-
HOCTH HACHENYIOTCH TeHEeTHIeCKH, W BTOpPOe, 9YTO pPa3BUTHE
YMCTBEHHBIX CHOCOGHOCTEH OIpeIenseTcd BAXAHIEM COMEANL-
Hoi#t cpepel. OueBMOHO, 9TO YMCTBEHHBIE CHOCOGHOGTH BechMa
CIIO3KHOE KavecTBO, COCTOAINEe M3 IEJ0r0 psfia COCTABHEIX
KOMIOHeHToB. Tak, B 00mXx0e MH Ha3biBaeM YMHEIMEU U CIIO-
COGHOro JUTEpPATOpa, W TANAHTINBOIO MaTeMaTHKa, XOTS IH-
TepaTop MOKeT OHITH BechbMa cjia6 B MaTeMaTHKe, a MaTeMa-
THK — B JuTepaType. VI3BecTHH m TaKk Ha3HBAeMbIe CHEIUANb-
HBIE CIIOCOGHOCTH — MYBHIKAJIbHEbIE, MaTeMaTUIeCKUe, XY I0Ke-
CTBeHHEIe ¥ T. . KpoMe Toro, ofwH 4en0BeK MOKeT 06IajaTh
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CIOCOGHOCTSME B 00NacTH TOYHBEIX HAYK W He MMETh WX K
TYMaHWTAapHEIM, a Apyroi#t — HaoGopor. Hax BugHO #3 5THX
09eHb TPOCTHIX IPEMepPoB( B JKU3HM MBI BCTpedaeMmMcs ¢ Go-
llee CIOMKHBIME CIYYasiMH), MOHATHE CHOCOOHOCTH BechMa 06-
mupHo. YacTto mop cmocOoGHOCTAMM MOHWMAIOT CBOWMCTBA (Ka-
9eCTBA) TeNOBEKA, NEJAINUe ero IPUTOJHEIMA K YCHEITHOMY
BBIIOJTHEHUIO KAKOTO-InGO0 BHIA TPYHOBOH# [eATENBHOCTH.

Hacmenyworea He camMum cmocoGHOCTH, KaK TAKOBBIE, a WX
3aflaTKH, KOTOpPbIe B Hpefesax HOPMBI PEAKIUH MOIYT IIpO-
ABUTLCA B 3aBUCHMOCTH OT YCIOBHM cpeabl B GONbINeld miam
MeHBIIeH cTeneHN. B HacTOAIMUA MOMEHT MBI HE PACIOJaraem
eIre TAKAMH METONAMH, KOTOPBIe MMO3BOMMAN Obl BHIACHUTH
KapTAHY TeHEeTHUYEeCKUX CKIOHHOCTE! B TaKOW CIOMHOHN KaTe-
ropuud, KaK c1ocOGHOCTH YeI0BeKa. I1epCIeKTHBHEIM B PemieHNH
9TO# 3ajjaum ABIAETCA WBYYEHHE ONHOSMIEBHIX OJW3HEIOB,
BHIPOCIOAX KaK BMeCTe, TaK U OTHENbHO. JTO HO3BOJHUT OMpPe-
IOeNIUTH CTeHeHDb BIMAHUSA HACHEICTBEHHOCTH X CPeIsl Ha IPO-
ABJIeHNE TeX WIM UHEIX COOCOOHOCTE! TelI0BEKA.

VsBecTHEI criyduam, KOrja MO3rI YeNOBEKAa OKA3BIBAETCS
MOPaKeHHLIM. ¥ TAKWX JIOfiell PAa3BUBAETCS TSIKKON HEJXYyT —
YMCTBEHHASA 0TCTAIOCTE. [ puYmab], BHIBBIBAOINTE YMCTBEHHYIO
OTCTaNOCTh, MOTYT OBITh Kak (pusmveckme (TPaBMEL TONOBEHI
opum popax, ymuGe, BOCHANWTENLHEIE NPOIECCHI B MO3Te
7 T. ), TaK W TeHeTHIEeCKHe (XPOMOCOMHBIe AHOMAJHW, H3ME-
HEHHUS B OJHOM WJIW HECKOILKAX TeHax).

Ilpu amanmse pomocioBHON feTell ¢ YMCTBEHHOM OTCTa-
JIO0CTHI0 OKA35IBAJIOCH, 9TO JajKe B CIydae, KOTMA HX POJUTEJIH
OLLIZ COBEPINeHHO HOPMAJLHBIME, y HUX OOHAaDYKHBAIHCDH
IOAOM UIE TeTH ¢ TaKuM 3abomeBaHumeM. ITO CBUETENbCTBYET
0 3HAUEHNW IeHETHYECKHX (PAKTOPOB, MHAYE B DPOMOCIOBHOMN
meTeidl ¢ BTEM HeXyroM He OBLIO GBI YMCTBEHHO OTCTAMHIX POM-
CTBEHHUKOB. BLICOKHiII MPOIEHT YMCTBEHHO OTCTANBIX [eTei
pOKITaeTCa B CeMbsix, Ifie OfUH wiad o0a PONUTENA HEMOJHO-
IeHHEI 110 3TOMY KaIeCTBY.

Mersas ycnosus pocumTamma W OGydYeHUS JNETel ¢ TAKUM
HEIYTOM, MOKHO MOOHTHhCH MEHBINEH CTEMeHU NPOABICHUS
TAHHOTO 3a00JeBAHMA U MOATOTOBHTH WX K CAMOCTOATEILHON
KU3HU ¥ HNOCHIBLHON TPYHOBOH fesaTenbHOCTH. BechMa BaiKHO
BBIABATL KaK MOMKHO paHbINe HOXOOHSIE OTKIOHEHHS, ITOOBI
CBOEBPEeMeHHO HAYaTh BO3/eficCTBME Ha OPOSBIEHWE aHHOTO
CBOMCTBA. JTY TIPaHAMO3HYI MO CBOEl TYMAHHOCTH 3afady
npr3BaHa BEIIOIHATE B Halleil cTpaHe CeTh MCHXOHEBPOIOTH-
9eCKHX KOHCYIBTAIUN, GONBHNAT W BCIOMOTATeALHBIX ITKOII.
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Taasa 5.
MYTAIIIH, CPEJA U YEJOBEK

Hacnenc'rBeHHHe pasamaus B (PUIMYECKUX, (PHU3MOIOTHUE-
CKEX W [PYTHX IDPU3HAKAX MEKTy PasHBIMHU JIOAGME 00y-
CIOBIEHDI PA3NAUMAMA B TeHOTHIE. Pasnuuus MeKIy NonbMu
MOTyT GBITH HE TOJBKO IO IPH3HAKAM HODMAIbHEIM, HO W
AHOMAJBHEIM, T. €. ¢ KAKAMHU-TO OTKIOHEHWAMZ OT HOPMEI
(dmsmueckue ypomcTBa, HacielCTBeHHEIe 3a0oneBanns). B uem
OpUYNHA BOSHUKHOBEHUS IOJOGHBIX aHOMAIH?

OCHOBHBIE BH/Jbl MYTAIUNNI

W3specTro, 9T0 ONHON W3 NPHYUH aHOMAJIUN B PA3BUTHH
TI07lell CIy KAT H3MEHEHHS IHucia XpoMocoM B rerorume. Onna-
KO W3MEHEHHA MOTryT KacaThCsS He TOIHKO UHMCIA IOJOBBIX
XpOMOCOM, HO W 9HCIA ayTOCOM, CTPYKTYDPHL XPOMOCOM H OT-
TeIBHBIX TeHOB. Bee 9TH M3MeHEHWS B reHeTWYECKOM MaTepha-
Jle HOCAT HACJeJCTBEHHBIA XapaKTep, U WX HA3LIBAIOT MYTa-
yuamu. PazinmaaioT HECKONBKO BHIOB MyTamuii.

Myranun unmena xpomocom. OHE OMpefensiiOTCH H3MeHe-
HUEeM gucaa HaGopoB XpoMocoM B Kietke (2n, 3n, 4n u t. 1.)
U KONMYECTBOM OTHAEeNbHEIX XxpoMocoM (2n—1, 2n+1 m 1. 1.).

TlepBas warTeropms MyTaumil — TO KpaTHBE H3MEHEHUS
[0 9UCIy TaIiongHEIX HaGopoB. COBOKYNHOCTEL TeHOB, BaKIIO-
YeHHBEIX B TAKOM TaljIomgHOM HaGope XPOMOCOM, HAsbIBAIOT
2enbém. T'emoTun 0cO6KM BMECTO HOPMATHHOTO NUIIOUTHOTO IHC-
Ta (2n) MoskeT HeCTH TpUIIOHAHOE (37), TeTpamaomgHOE
(4n) u 1. 1., 7. €. KparHOE reHOMY. Takme MyTanum| ducia Xpo-
MOCOM, KpaTHBIe T'eHOMY, HA3HIBAIOT noauntouduei.
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Bropas KaTeropus MyTanuil — 370 H3MEHEHHS B KOJIAIECT-
Be OTJelIbHEIX XpOMOCOM (moTeps miau fAoGasirenze 1, 2, 3 xpo-
Mocom). Ee maswsiBator aneynaoudued. -

CrpykrypHsie MmyTaguu xpomocom. OHE BEIpAKAOTCA B Ha-
JVYAE BEYTPUXPOMOCOMHBIX W MEKXPOMOCOMHBIX HEPeCcTpPOex.

BRyTpmXpoMOCOMHEIE MYTAMU BO3HEKAOT HPH CIElyI0-
mux Qarrax: 1) menerum — HeXBAaTHe TOTO WIH HHOTO yIaCTKa
XpOMOCOM, COJIEPIKAIETo OT JAHHOTO TeHa JI0 IIeJI0T0 UX KOMI-
nmexca. Eclim HCXOMHYI0 XPOMOCOMY 0003HAYUTEH KaK PAJ IOKY-
coB: 12345678910, to menenusa Gymer uMers Bum: 12 3
5678910 mum 1234510 u 1. 1.; 2) AyNIEKAIEN — yOBOE-
HOW KaKoro-imbo ydYacTKa XPOMOCOMBI, HecyImero HeOIpefe-
JeHHOe KOAUYeCTBO reHoB. Tak, [js Hamlero opmMepa AyNJH-
Kammsa MoeT mMeTh cuenymommi o 123456789104
5 6; 3) urBepcuu — mOBOpOTE GI0KA TEHOB BHYTPH XPOMOCOMEL
ma 180°. [Ina mamero mpuMepa 5T0 Gymer mMeTh Bum: 1239
8765 410.

MesXpoMOCOMEbBIe TEPECTPOIKE BOZHEKAIOT Ipm oOMeHe
yuacTKaMu (KOMILUIEKCAMHU) MeKIy TOMOJIOTHYHBIME XPOMO-
CcOMaMH, B pesylabTare 4ero o6pasyioTcs XPOMOCOMHI yiKe C
HOBEIM HaGOpOM TeHOB.

lennsie Mmyramun. Kax y:e oTMedYanoch, TEHE HpeJiCTAB-
aaioT coGoit orpeskn Monerya JHK, nus roTopbix XxapaKkTepHa
crenuuIecKas moCIe0BaTeAsHOCT HYKISOTHIOB, BXONAIMAX
B uX cocTaB. ['eHHbIe MyTam@:m MOryT OBITH YETHIPEX THIOB:
1) samena map ocroBauumit B Monexyie [JHK. Tax, ecin ncxon-
mhle maphl ocHoBarmit mmenn su: AT, AT, T, AT, o nocie
myramuu Mosker Geitp: AT, T'Tl, T'll, AT; 2) moreps opHoi
mapsl OCHOBaHHU (mnm mx rpynnsi). s Hammero mpuMepa
aro mosker mmerh Bum: AT, T, AT mwma AT, AT m r. n;
3) BcraBKa ofmoit mapsl waum rpynus ocnosaruit: AT, AT, T'll,
TIl, AT wumm AT, AT, TII, AT, AT; 4) mepecraHOBKa IOJO-
menua mywkmeorunos sEyTpu rexa: AT, I'll, AT, AT.

VsMeHenna B MONEKYIAPHON CTPYKType TeHOB BeAYT K
U3MeHeHUAM CIOMCHIBAEMON ¢ HHX TeHeTHIeCKON HE(poOpMAIAHT,
HY)KHOIl /i IPOTeKaHUA OCMOXHMHUYECKAX PEAKIUH B KIETKE.
9Ty U3MEHEHUs B TeHaX BHI3LIBAIOT COOTBETCTBEHHO M3MEHEHMA
OUOXMMUYECKHX PEaKNUil W B HTOre NPHBONAT K IIOABICHUIO
HOBOTO Ka9eCTBA B KJIETKE B B KOHEYHOM CUeTe B CAMOM Opra-
gusMe. [IprMepoM reHHOM MyTamnNU ¥ I€0BEKA MOKET CIYHRATh
fonesus (QEHMIKETOHYPHA, BeAyIlasd K YMCTBeHHOU HEIIONHO-
IEeHHAOCTH. BhispiBaeTca sTa Gole3HL MyTammed reHa, KOHTPO-
JEPYIOINero 8 HOPME ULpPeBpAlleHHe AMUHOKMCIOTH (OUHII-
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alaEMHEA B TEPO3WH. MyTamma »TOro reHa HPHBOAMT K OIOKH-
POBaHZIO JAHHOTO OpeBpallleHNs, B Pe3yiabraTe 4ero GONBIIOe
KOJIMYeCcTBO MIPOM3BOHOTO eHMNANAHNHA — (PEeHIIOIPOBUHO-
IpajHO KWCIOTH HAKOMJAETCS B KPOBH, B COHHHOMO3TOBOM
HUIKOCTA W B Mode. VI3nmimHee KOMUYECTBO HTOTO BEIECTBA
LIPUBOAUT K ciaboyMmio.

Myranmn MoryT 3aTparuBaTh Bce HPU3HAKU OPTaHU3MA, KAk
aHaTOMO-MOP(OIOTHIECKIEe, TaK B (PU3AOIOTAIECKHE,

HACJEJXCTBEHHBIE BOJIESHI YEJIOBERKA

MyTanum mocTOAHHO BOSHEKAIOT B IPHPOSie ¥ CAMBIX pas-
JIUYHBIX OPTAHH3MOB. UeJ0BEYECTBO B pe3ynbTaTe BOSHAKHO-
BEHHSI MyTalmil B KaMIOM MOKONEHHM 06aajaeT SHAYUTENH-
HSIM KOJIMYECTBOM Me(EKTHHIX TeHOB ¥ XPOMOCOMHBIX aHOMA-
AW, BHIBHIBAIOINUX PA3HOTO pPONA HACIe[CTBeHHEIE 0OJE3HHU.
B rasxmom mokonennu poskmaercs oxkono 6% merei, oTaromen-
HBIX HaCJIeCTBeHHLIME 3a00/eBaAHIAMH.

T'maBEbiM MeTomoM wmccienoBammi npum aHANW3e UPAYLH
HaCIe[CTBeHHBIX 3a00leBAHAN CIHYKHT W3YICHHE POITOCIOB-
HBIX. VI3y4eHme DOJOCIOBHEIX, WM, MHAYe, TeHEANOTMICCKUM
METOJI, ITEPOKO UCIONb3YETCA He TOIALKO IIPH BLIACHOHWH MPU-
9UH HACIEJCTBeHHBIX 00lle3Hel, HO ¥ NpPH KCCIETOBAHUU Xa-
pakTepa pacupeieleHUA BCeX HACHE[ICTBEHHLIX IPH3HAKOB B
momyssanuaAx. Ilpu sToM mpoBoguTesa cG0p MOCEMEMHBIX TaHHBIX.

Wsydenwe TOro miam mHOTO MPH3HAKA B CeMbe OGLITHO Ha-
YAHAETCS ¢ IMOPAKeHHOTO» (GOJBHOT0) WieHAa CEeMBbH, KOTO-
poro HasbiBawT npobandom. Ilpm cocraBieHMEM POMOCIOBHEIX
B TeHETHKE HPUHATO IOIH30BATHCA CHMBOIXYECKEMU 0003HA-
YeHHAMM: MYKYmH O0GO3HAYAIT KBAJpaToM, a JKeHIOWH —
Kpy:RKoM. Bpak Memay HuMu 0603HAYAIOT BEPTHKAILHONR dep-
Toit. Jleredl oT OFHOM MapEl POUTENel HABHLIBAIOT CUOCAMU
(6e30THOCUTENBHO OT UX [OJIA), UX HOMEINaieT B POJTOCIOBHOM
B MOPSAKE POKAEHWS, ClieBa Hamparo. VIHor[a mokoxeHus 06o-
3HAYAIOT PAMCKMMHI UUpaMU, a WHBAIUJOE B KaKIOM IIOKO-
nerun — apaGekumu, Hampmmep, 11 — 4 oGosmagaer uerBep-
TOr0 MHBAJIULA BO BTOpoM mokoixeHuu. OpmHOsiessx GamsHe-
I[0B W300pasKa0T IBYMs 3HAYKAMH, COCIMHEHHEIMA 1€PTOIKOMH,
OTXOIAIMER 0T 00Ime#l BePTUKAIBHON 4ePThI, & ABYANIEBHIX —
9ePTOUKON, OTXONAIIel oT 06imeit Touru. IIpoGanym oGosHagaoT
3a9epPHEHHBIM CHMBOJIOM, 8 TeTEePO3UIOTY 10 NaHHOMY IpU3HAa-
Ky (T. e. HHEBAIA/ — HOCHTENH NeeKTHOIO pelleCCHBHEOTO TeHa)
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Pme. 39. MyTamuss KOPOTHOIANOCTH.

WA CAMBOJIOM C TOYKOH BHYTPH (B cilIydae cIeNTeHUd IPA3HA-
Ka ¢ MOJIOBO# XPOMOCOMON), MIH HANOJOBUHY 3aHITPUXOBAH-
HBIM CHMBOJIOM.
Hax HOpManpHBIe, TaKk W aHOMAXbHEIE (e)eKTHBIE) OpU-
8HAKZ Y€J0BEKA MOTYT GBHITH [[OMEHAHTHBIME I PEI[ECCHBHBIMH,
pocToe TOMUHAHTHOE HaclefoBaHue Ha0mofjaeTca N0 Ipu-
8HaKy KoporTromasnoctn (Gpaxmpmaxtuimm) (pme. 39). Ha pn-

cyake 40 mpumBopuTCA POJOCIOBHAA CeMbH C JAHHOM amHo-
Majmeit.
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Puc. 40. Pogocnosnas




ITo goMUHAHTHOMY THIy Hacimemyertcs ocobas dopMa Kap-
auKoBocTH (XOoHApommcTpodmueckas). I'omoBa m TymoBmme y
TAKMX KapIHKOB CXOMHBI OO BeIMIMHE ¢ HOPMAJLHEIMH, a KO-
HeYHOCTH yKopoueHsI (pmc. 41). Ha pucyrre 42 mpmBommrcsa
POIOCIOBHAS CeMBH, IJie TINaTeAbHO MPOAHANA3UPOBAH XapaK-
Tep HACIe[OBAHUA JAHHOTO MpH3HAKA.

IIpuMepoM MOMEHAHTHOTO HACHEIOBAHUA CIyyRaT Oelblit
JTOoKOH Haj 160M (pmc. 43), oTBUCIAas HIMRHAA ryba, XapaKTep-
HAafA JA WICHOB MMIIEPATOPCKOTO moMa I'aGeGypros m mp.

PereccuBHbIe npU3HAKY B OTIWYIHE OT JOMAHAHTHBIX MOTYT
OPOSBUTLCA (PEHOTUNWYECKM JHMIIL Y IOMO3UTOTHEIX IMOJEH.
ITosroMy sauacTyio B KUBHM HaGNIOMAOTCA TaKWe KapPTHHEL,
KOTZla OT BHEINHe 3/I0POBBIX POJNHUTENeR pOKIaeTca pebeHoK
¢ Hacle[[CTBeHHOI aHoMajmeil. B sToM ciyuae o6a pommrens
ABIAIOTCA HOCHTENAMH Je(DEeKTHBIX TEeHOB, T. €. TeTepPO3UTO-
TaMH II0 OHOMY 7 TOMY Ke MYTaHTHOMY reHy. A Tak Kar game
BCEr0 O[[MH U TOT K€ MYTAHTHLI{ I€H MOrYT HECTH KpPOBHEIE
POJCTBEHHUKY BCJIE[CTBHE ONPEeNeHHON OGIIHOCTH WX TeHO-
THUIA, CTAHOBHTCS MOHATHSIM, MOYeMY B Gpakax JBOIOPOHEIX
fpaTheB I cecTep dalle POKIAIOTCA AETH CO BCAKOTO POTa
AHOMAIMAMU.

ITo pemeccueHOMY THOY HACHEAYIOTCA M TakHe GONE3HH,
KaKk (PeHMIKeTOHYPHUA, ONHH U3 BUIOB IIyXOHEMOTHI, aMOBpa-
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THYECKAA WHOTHUS, CEPIOBUJ-
HOKJIeTOYHAS aHeMUs M MHOTZE
npyrue GolesHH, 3a9aCTYI0 BbI-
3BIBAIOIINE CMEPTH TOMOBUIOT-
HBIX JI0Ien.
B pazoGpaHHBIX BBIOIE CIY-
gagx MOMHHAHTHOTO H Delec-
CHBHOTO HACJIE[OBAHUA TEHEL,
olpejeNA0INne Te WIM KHEIE
npu3HAKH, OGBUIE JOKAJIH30Ba-
H5I B ayrocoMax. [ToaTomy moxn
popmTeseil He BIMAN Ha XapaK-
Tep HaclelOBaHUS 1eTHMU aHa-
JAU3APYEMbIX TPU3HAKOB.
Wnasa xapruHa Habmopnaer-
¢A IpH JIOKATH3ANUE T€HOB B
nonoBsIx xpomocomax (X u Y).
OTH TeHBl TaKiKe MOIyT OHITDH
W [OMHHAHTHBIME, ¥ PEI[eCCHB-
HBIMT.
XapaxkTepHOH  0COGEHHO-
CTHIO TEHOB, JOKAIW30BAHHBIX
B X-xpoMocome (T. €. CI[EIIeH-
gg)‘;:éénMﬂgzgggqléilf{g’;‘;“fr‘;)]f;‘;‘ HBIX ¢ X-XPOMOCOMO) , CITYIKUT
" OTCYTCTBEE [EPeJiadu UX OT OT-
[a CHIHOBbAM. JTO CBABaHO ¢ HaawameM y orpa (XY ) mawmb
ogHOH X-XpOMOCOMEI, KOTOPYI0 OH MEPefiaeT TOJHKO [O0IEePAM
(c. 44). IlosToMy B cyuasx mPUBHAKOB, CIEIIIOHHLIX C OJIOM
(¢ X-xpomocomoit), wacTo HaGMONAETCA [EPEKPECTHOE HacHe-
TOBaHHUE: 0T OTIA — J0YEPSAM, OT MAaTePH — CHLIHOBBAM.
HuaccuueckuM npmMepoM HAcieIOBAHUSA CIEIIEHHOTO ¢
X-XxpoMocoMOll mpmsHAKa ABIAETCA GONE3HL HECBEPTLIBAEMO-
CTH KpoBUW — reMopuius. [lake HesHAIUTENBHAS CCAUHA IIPH
a0l GoNe3HE BieueT 3a cOGOM CHILHYI HOTEPI0 KpoBum. U3
aHANW3a POJOCIOBHHIX HBBECTHO, 9YTO TeMoQuimeidl GoueioT
HACKIIYATEIHHO JUIfA MYKCKOro mosa. Jluma KeHCKOro moma
ABJIAIOTCA TeTePO3UTOTaMHU, T. €. HOCUTENbHUIAMA 3TOT0 IIPH-
8HAKa B CKPBHITOM cocrosuun. O6bACHAETCA TaKoe HaclIemoBa-
Hue HaawumeM fiByx X-xpomocoMm (XX) B reHOTHUIe :KeHIHH,
BCEJCTBIE Yero PeIeCCHBHLIN red reMOQUINN IOJABIACTCH
TOMEHAHTHGIM HOPMAJILHBIM ajieneM. B reHoTHOe MYMHKINH
(XY) umeercs onra X-xpomocoma, B pesyIbTaTe PeIeCcCHBHBIN
TeH NPOABIAET CBOE JelcTRHe.
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Amnparormuno reMomiany HacleqyeTcs U NPU3HAK I{BETOBOH
CIIeHOTH — NalbTOHH3M, T€H KOTOPOr0 TaKikKe IJOKAaIN30BaH
B X-xpomocome.

VY uwenmoBeka HacumTEIBaeTCH OKo0jio 60 mpm3HaKoOB, B GONb-
OIMHCTBE CBOEM IATOMOTHYECKHX, CIEINIeHHHIX ¢ X-XpOMOCO-
Mo#. Bce OHE B OCHOBHOM HOCSAT PEIECCUBHBIN Xapaxrep.
C MyTanusaMu 4mcia XPOMOCOM BHI y3Ke BHAKOMUINCH Ha NPH-
Mepe aHOMAaIWit MOJNOBHIX xpoMocoM. CymiecTByoT amoMainn
U ayTocoM deloBeKa. K HEM oTHOCHTCSH, B YaCTHOCTH, 0OJIE3HbD,
u3BecTHas Kak cmanpoM [layma. Ilpm stoMm cmEmpoMe BO Beex
KiIetkax Tena 21-g xpomocoma HpPeCTaBIeHA He ABYMSA TOMO-
moraMm, Kak oGbrumO, a Tpema. Ha pucymke 44 mpueopuresa
BHEIIHNH BU M KapuoThU GOJSHEIX cHHApoMoM [layma.

B ocmoBe Gomesam [Jayma neuT HepacxoKIeHHE XPOMO-
coM B Melioze TpH O6Pa30BAHHEM IOJOBEIX KIETOK WIM HA

XERIT
-SQUAHOEN éom

He
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vil

vin D

Puc. 42. PopocaosHasa mo XOHAPORHCTPodHIeCKOR KapAMKOBOCTH.



paEHUX cTaguax apobmeHus suroThl. BoasHBIE, cTpagaroImze
3Toi GONE3HBIO, MMEIOT XapPaKTePHBIA PACKOCHI paspes rias,
KODOTKHE HOTH W PYKU, HELOPA3BUTHIE BHYTPEHHUE OPTaHHI,
YMCTBEHHYIO OTCTAJIOCTh.
Wenmuae: ¢ cuugpomom Jlayma wmWHOTIA HMEIOT HeTei.
Y TaKHX ;KeHIIZH PaBHOMEPHO o0pas3yoTCA [BA THIA TaMeT:
¢ ogHOi 21-H xpomocomoifi (HOpManbHam) @ aBYyMA 21-Mm
xpoMocoMaMu (aHOMajbHasg). Ilpm OmIOXOTBODEHEH W3
ARNERTIeTKH HOEepPBOI0 THIA PAaSBUBAETCA HOPMANBHBIH, B3710-
poBLIii  peGeHOK, a u3 AHUERIETKH
BTOPOr0 THHIA — peGeHOK ¢ CHHIPOMOM
Hay=a.
Bonezns [layHa BcTpeuaercs [o-
BOJILHO 9acTo — ofmu caydai ma 500—
600 pomoB. Y mOMMUNBIX JREHINWH TaKWUe
IeTH POMKIAIOTCA 4alle, YeM Y MOJOMIBIX.
CmrgpoM [JayHa Gnln OOGHapY:;KeH B
1959 romy. B macrosmee Bpemsa ycra-
HOBJIEH IEJEBIH psX XPOMOCOMHSIX 6o-
Je3HEeU, BHI3BAHHSHIX HAPYIIEHHEM KO-
agdecTBa ayrocoM. Tak, TpmcoMma Mo-
sReT GBITH He TONBKO B 21-it xpoMocome
(kak mpm cuHgpome [layHa), HO U B
Ipyrux xpoMmocoMax. Takue aHmoMannmu
Ymesia ayToCOM YacTO BHIBLIBAIOT TS3Ke-
avie neexrsr. HampuMep:
TpucoMusa B OIHON W3 XPOMOCOM B
rpynne 13—15 BEI3EIBaeT THHENYIO 3a-
JTEePHKY YMCTBEHHOTO DPA3BUTHUSA, CYIO-
POoru, TIYXOTY, BONYBI0 HACTE, NeeKTH
3peHNd, YPOJACTBA CTYIHEH, rema-
TOMBL.
Tpucomus B 17-if xpoMocoMe BHIZEI-
RaeT (TPeYroJIBHBIAY POT y HOBOPOK-
MeHHBIX, OTCYTCTBHE INeH, He(EeKTH
yIIel, fepeRTEl cepamna.
Tpucomus B 18- xpoMocoMe BHI3EI-
BaeT HeJOpPasBUTHE CKEJIETHOH MYCKY-
JaTypPHI, GeMI0CTEH, TereHepanuio ymei,
HeNpaBUIBHOE MNONOKEHHE YKAa3aTelb-

Puc. 43. Myra- HOTO TaJbna, AeEKTH CTONEL.
THE Genoro. mo- Tprcomns B 22-it xpoMocome — ciry-
KOHa. 9au [MU30()PEHNAMN.

94



Tpucomuss mo pasHBIM XPOMOCOMAM fBIAETCA OPHIMHON
PaHHEX CIOHTAHHEIX a60PTOB (BBIKH/HIINEH) # CIy4aeB MepT-
BOPOKIEHHOCTH.

TToMuMo amOMANUH YuCIa XPOMOCOM, Y JOfeH 06GHAPY KO HE
O MyTamwd, CBA3AaHHLIE ¢ HepecTpoiikoir xpomocoM. Taw, y
GonbHEIX ToNUpHCTOHUAAeN (Pu3MIeCKas U YMCTBEHHAS OT-
CTATIOCTh, CIOJKHDLIC Ne(PEeKTHI NO3BOHOYHWKA) OGHAPYREBAIOT
TpaHCIOKAamuio Me:xay 13- m 22-i xpomocomamu. [emerun,
T. €. OOTepA OTAeNbHBIX YIaCTKOB XPOMOCOM, HAIpPIMep
B X-xpomocome, OpPHBOAAT K DALY He(PeKTOB B pasBHTHH
IoNa W K yMCTBEHHON 0TCTANO-
cru. orepa !/s BemecTsa 21-i
XPOMOCOMEBI  BBI3BIBaeT Jeii-

KeMHIO (Pak KpPOBH).

IlpuBenennbie  (axTol 0O-
KasbIBAIOT 3HadeHHE HapyIie-
HAH XPOMOCOMHEBIX CTPYKTYD
B AApaxX KIETOK YeJOBeKa MJiA
NpPOABIEHNA HEKOTOPEIX TSKE-
IBIX 3abojleBaHUMA. ITH OTKPHI-
TAA ~ OpuBeIm K GypHOMY
Pa3BUTHUIO HOBO# oONacTd Me-
AUMAHCKOM TIeHeTHKM — IIHTO-
reHeTHKe HACIE[CTBEHHEIX 3a-
fomeBaHM W IUTOreHETHKE
paKa, W3yYAOIMUX OPEPORY
aHoOMa/iuil Ha ypOBHe KIETOK
TeJI0BeKa.

3 B8 »8 s 8

RS B2 %X %% BR X3 XX H& BA R4

6 7 8 9 10 ] 12 13 14 15
XR Xxan Ax K® ix Hhe
6 17 18 19 20 22 xy

Puc. 44. @enorun u remotun pefeERa ¢ cuELpoMOM [ayHa.
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TEHBI B NONYJIANUAX JIIOJEM

B o6meGuonornaeckoM IjaHe HONYAANASA HPERCTaBIseT
co6oit rpymmy ocobeil (pacTeHHN WM KUBOTHBIX) JaHHOTO
BHjla, CBOGOTHO CKPEIMBAIOMIUXCHA MEKIY co00ii m 00beuHeH-
HEBIX OGITHOCTHIO TEPPUTOPHUH.

YenoBeuecTBo B mMEIOM MOMKHO PACCMATPHBATH KAK OTPOM-
HYI0 TONYIAIHUIO, MOIPa3feNeHHy0 Ha NOLIUHEHHbIe IOMYJia-
IWd, MMIABHEIMA W3 KOTOPHIX ABIAKTCS packl. Packl uemoBeka
B CBOIO OUepefb HendTcsa Ha 0ojee MelKWe MOMYIANNH, Pas-
JeleHHEIE TPYr OT Apyra GapbepaMu M3-3a A3BIKOBHIX, HAIWO-
HAQJIBHBIX, PEJUTHO3HEIX W TePPUTOPUATHHEIX Da3Iudmi.

B mpepsigymux TeMax TOBOPHIOCH O MaTePUAIBHBIX HOCH-
TeNAX HaclAe[CTBeHHOCTH — FeHax, XpOMOCOMax, 06 UX aHOMAa-
IuAX — MyTan¥WaX, BeOYyIIEX K TAKKUM HACIEICTBEHHBIM
3a00JIeBaHIAM, a TaK}Ke O XapaKkTepe HacJe[OBAaHHA STUX 3a-
foeBaHW M HOPMANLHBIX OPU3HAKOB B OTHEIHHEIX CEMBSIX.

Hecomuenusii mATepec BEISBIBAIOT BOMPOCHI: a KaK pac-
mpefeleHsl Te WY WHBE NPUBHAKE (HOPMAJbHBIE I aHOMAJb-
HEle) B momymsnuax Jiofgeii? He mpuBemer mu mocTosHHOE
mOABNEeHME MOMUHAHTHBEIX MYTalHii K TOMY, 9TO 9acTOTa HUX
Oymer Bo3pacTaTh OT MOKONEHWA K IOKONEHUI0 U B KOHETHOM
cieTe BCe JIONW OKaKYTCA C KAKMMA-TO TAMKKEMIE HACHIEJCT-
BeHHBIME HepgyramMu? Hak mpowcxomuT HacleqoBaHWE OTENb-
HEBIX TeHOB B momyianuax jopeii? C Kako#t 9acToToil TOT WIn
WHOH TeH BCTpedaeTcss B MOmMyJdAInusax? BHadajle paccMOTpuUM
3TH BOIPOCH! HAa HpEMepe aGCTPaKTHON MOMEI.

ITpencraBum, 910 B ma®HON MOMYJIANWHE JIOJIEH BCTPEUYAIOT-
CA TOMO3UTOTHEIE 0CO0H 1O NOMUHAHTHOMY TeHY KaperiasocTH
(o6osmagnm ren A) ¢ wacroroir 0,2 ¥ TOMO3UTOTHEIE 0COGH 1O
pemeccuBHOMY TreHy rosxyGormasoct (reH @) ¢ dacroroi 0,8.
HaxoBo momxs0 6BITH pacmpemenernme ocoGelr ¢ PasHBEIME Te-
HOTHOAME ¥ (DEHOTHIAMHE B clefymommeM moxoiexuu (F) B
nagHOH Homynsaumu? Eciam ydecTs, 9To mBeT ria3 Ha BHIOOD
CyIpyroB He BJIUSAET, a BCTpedYa raMeT HPH OIIOIOTBOPEHUT
ABJIAETCSA CAYIAfHEIM COOBITHEM, TO B pe3yabTaTe TAKOro Gpa-
Ka HabJ0JanTed cleNyomue KOMOHHALINT:

JKleHCKIe rameTsl
l\/i[‘gg(:;gxe 0,24 | 0,8a
0,24 0,0444 (rapue) 0,16Aa (rapue)
0,8a 0,164a (rapue) 0,684aa (rony6rie)
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[IpocymmmpoBaB pesymbTaTel TaGaumel, OOHAPY:KHBaeM,
4T B ciefyioleM noxkoxeHu® (F1) no demornny 36% mopmeit
Gynyr wapersiaseiMum, a 64% mromeit — romy6oraassivm. Ilo
regorany: 4% (0,04) mofmell TOMOBHTOTHEIX MO Kaperiaso-
crm — AA, 32% (0,32) — reTepos3uroTHBIX 10 Kaperaaszo-
cru — Aa m 64% romosuroTHIX m;IOme#t MO TromyGOrIazo-
CTH — aa.

Hax 1w npusHaxm GYyRyT HAaciIeMOBATHCS BO BTOPOM IIOKO-
JIeHNW JaEHON momyaanuud (Fg)?

BrracEuM coorHOIIeHWe pasHBIX ramer y aojei ms Fi c
TOMUHAHTHLIM W PENecCHBHBIM amieneM. 4% moneir AA maror
4% ramer A; 32% rereposmrorurix moneit Aa maor 16% ra-
mer 4, 16% ramer a; 64% momeit romo3uTOTHLIX MO peneccus-
HOMY aienio aa fawot 64% ramer a. CyMMmmpoBaB 3Tz maH-
HBIE, DOJIYUNM:

qacrora ramet A =4% +16% =20% (0,2),

gacrora ramer a=16% +64% =80% (0,8).

HerpyneO paccumraTs Temephb, YTO COYETAHHSA DTHX TaMeT
AT B MOOMYIANNE TO K CaMOe COOTHONNeHHe TeHOTHHIOB W
(eHOTHIIOB, 9TO 7 B F|.

TakuM 06pa3oMm, TPE OMpPENIENEHHBIX YCIOBHAX dacTOTa
MOMWHAHTHEIX B PELECCHBHEIX aJlielell B JAHHON HONYNALNH
nMeeT TEHJEHIHIO OCTaThCA MOCTOSHHOW B PAAY MOKOIEHMUIA.
Jra 3aKOHOMEDPHOCTH H3BECTHA Kak 3aKOH Xapnm — BaituGep-
ra, Ha3BAHHBIA MO0 WMEHHU [ABYX AaBTOPOB — aHTIMICKOTO Ma-
reMaTuKa Xapaum m HeMeI[Koro Bpada BaitrGepra, HesaBucumo
mpyr or ppyra opepnoxmsmux B 1908 romy dopmymy, orpa-
JKAIOIMYI0 pacHpefeleHne FeHOTHHOB W (DEHOTHIIOB B IOIy-
JATAN.

OGmas wacToTa ramMeT CocTaBiAeT egumHUIly. dacToTa HO-
MPHAHTHBIX ajlneneil 0603HATAETCA CHMBOIOM — D, PeIeCCHB-
Hasg — CEMBOJIOM ¢, UX COOTHOIIEHWE NPW 00pa30BAaHUE BUIOT
IMeeT CHeNYIONE BUI:

JKeHCKUe ranveThl

MYyXKCKHe raMeThl I

pA qa
pAa p2AA pqda
qa pgda q%aa

IIpousBensa CyMMAPOBaHHE HTUX JAHHBIX, MOAYyIAM POPMY-
ny Xapgu — Bafir6epra:
p*AA 4+ 2pgAa + qPaa.
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YraszagHasg (OopMylna MOO3BOJIAET PACCIUTHIBATH OTHOCIH-
TeNBHYI0 9aCTOTY IOABICHHA 0COGel ¢ CAaMbIMU PA3HBIMU TeHO-
TANAMA U (PEHOTUIAMU B JAHHONW MOMYJIANNA.

Bonpmioii npakTMIecKuil WHTEpPEC MPENCTABISACT U3YICHUE
XapaKTepa HaCHel0BaHUA 0COGHX BOIIECTB — aHTUTEHOB KPOBH
9eJI0BeKA, MMONYYHBINNX HasBaHme pesyc-parropoB (Rh-dax-
ropet). WccmemoBamus mokasanu, 9T0. B HOUYAANUAX JIO-
neit okono 85Y% wmmeror rem Rh-monossurensmenii (Rht — mo-
MUHAHTHBIA OpE3HAK), a octaibHbie 15% — rh-orpmiarens-
Helf (rh™ — pereccuBHEIR mpmsHAK).

BasgupiM niis MeumuHbL 6BLII0 OTKPHITHE, ITO HECOOTBETCT-
Bue otna u Martepu no Rh-arropy npuBopmt K cMepTH mioma
WI¥ HOBOPORIEHHOIO BCJIEMCTBHE PaspyLIeHHs DPUTPOIETOB
7 PasBUTHS TeMOJUTHYECKON KeaTyxu. ITo 3aboieBaHME BO3-
HUKAeT B Clydae, ecliu MaTb pesyc-oTpumarensHas (rh™), a
orer; pesyc-monosxurensHsit (Rht). B ceasu ¢ Tem aro pesyc-
TMONORUTEIBHEIN TeH JOMUHAHTEH, IeTH B TaKHX OPaKax mpo-
apugior npusHak Rht, monyuernsrit ot orma. [Ipu pesyc-mono-
sguTenbEOM mWwione amtmrer Rht mpommraer uepes muamenty
B KPOBOTOK pe3yC-OTPHIATEILHON MaTepd U BHI3BIBAeT B ee
KpoBm ob6pasoBanme anTuTed. [Ipm meproit GepeMeHHOCTH KOMH-
9eCTBO DTHX aHTHUTEN He3HAYUTENLHO, MOITOMY OHU, NPOHUKAS
B 3MOpPHOH, He BBI3LIBAIOT B HEM H3MeHEHH# u PeGeHOK POoia-
ercs HOpManbHO. OMHAKO NPH MOCIAeTYIOIUX GepeMeHHOCTIX
KOIMYEeCTBO aHTHTEN Ha amTureH RhT mocrarowHo Benuko, oEE
OPOHUKAIT B IJIOJ B PEATWPYIOT C YPATPONATAME KPOBH ILIO-
na, paspymas mx (pumc. 45). B pesymbrare »THX mpomeccos
ooy morubaer.

YauTeiBasg HECOBMECTEMOCTL II0 Pe3yc-PaKTOpy, KaKmblit
9eJOBEK JONKEeH 3HATH He TOJBKO IPYNNY CBOeil KPOBHW, HO U
Karo# y Hero pesyc-paxrop. Ilpm HecoBmameHME y cympyros
pesyc-hakTopa (mpm pPes3yC-OTPHI[aTENHHOH jKeHe) B IelAx
n36e)KaHNA OCHOKHEHUHA NUPH GEepeMEeHHOCTH pPEeKOMEeHIYIOT
IMeTh TOJNBKO IIepBOTO peGeHKa. KpoMe Toro, 3HaHEE pesyc-
hakTOpa OUEHH BaIKHO IPU MEPEIWBAHHAX KPOBH, B XOJie KO-
TOPBIX HECOBMECTEMOCTD IO Pe3yc-(DaKTOPy MOJKET HPHBECTH
K HeKelaTelbHBIM OCHOKHEHIAM.

ITpuBenernsie Boime aKTH MOKA3BIBAIOT, HACKONBKO BayK-
HEI yUeT pesyc-aKkropa ¥ BHISCHEHWE YaCTOTH BCTPEUAKMAX-
¢S JaHHEIX 'eHOB B HMONYJIANUAX. PaccMoTpuM pacmpeeneHne
BTHX T'eHOB M0 3aKoHy Xapju — BaitaGepra. Cormacuo sTomy
3aKOHy pacmpefienerne reaos Rh* u rh— mommuo mmers cie-

OyIOIuR BOA: p*RhRLT: 2pqRhtth— :g?rh—rh—.
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1 2

Puc. 45. HecoBMecTUMOCTE O pesyc-PaxTopy:
1 — My pesyCc-TOJOMUTeNbHBIH; 2 — )e€Ha pesyc-oTpuuaTenbHas; 3 —
Haunbospilee KOJMIECTBO AQHTUTeJI, HaKaIauBaeMbIX BO BpeMsA nepBoﬁ
GepeMeHHOCTH, He NpeNCcTaBjisfel oDacHOCTH AAd pebeHwa; 4 — BTOopas
OepeMeHHOCTh HECeT yrposy piasa peﬁemﬁa BCJIELCTBHE HAKOIJIEHUS O00Jib-
LIOTO KOJIN4YecTBa aHTUTEI.

Ecam uacrora rema Rh* B pmammoii nomynamuu pasmHa
0,3 (p), To wacToTa amIENBHOTO eMy pelecCMBHOro reHa rh—
pasaa 1—0,3=0,7 (q). lloxcraBnasa »TH 9UCcia B QOPMYIy
Xapnu — BaitaGepra, noayanMm:

0,32 +2(0,3 - (0,7) 4 (0,72 =0,9 + 0,42 4 0,49.

CiemoBaTedisHO, B NAHHOHW MOONyJANAEm HAGIOLAeTCA Cle-
OyIomee pacupefiejieHne N0 TeHOTHITY:

9% (0,09) RntRh™, 42% (0,42) Rh¥th—, 49% (0,49)rh—rth—;

no genormmy: 51% mrosieli pesyc-moOMOMUTENBHBIX (BCIENCT-
Bme goMmHAHTHocTm remEa Rht 99% Rh*tRh++429% Rh+rh—=
=51%); 49% pesyc-orpumarensubx (pemeccuBHAS TOMO3H-
rotra rh—rh™).

W3 mpusemennoro amanmsa BUAHO, 4To amimb 9% moneit
B MAaHHOH MOMYJANHUM <(IHCTHIY [0 JAOMUHAHTHOMY Temy Rr+
(romosurorasie Rh*tRht); smaunrensuo e Gombme (42%)
nmofieit HecyT B cebe Kak mommHauTHHM rem Rht, raxk u pemec-
cuBHEIHE reH th™ (rereposurorasie Rhtrh—).

ITo saxony Xapmu — BaiteGepra 9acToTsl reHOTHIOB 1 (he-
HOTHIIOB OCTAIOTCS MOCTOSTHHBIME W3 MOKOJNEHWS B IIOKOJCHHE
OpW YCIOBUM, 9TO HUKaKWe (DAKTOPHI He HAPYIIAIT 3TOTO
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paBHOBecusa. H ¢arropam, HapymamoIiuM paBHOBeCHE B IIO-
OyJIANUAX, OTHOCATCA MyTanuu, OTGOp, pOJCTBeHHBIE Gpa-
KE U [p.

Tax, popcTBeHHBIe GPaKW B IOTOMCTBE 3a CUET OGIIHOCTH
TeHOB BEJlyT K MOBHIINEHWIO IMCIa roMO3uroT. Myranum uaMe-
HAIOT 9acTOTy TeHOB, [aBjieHWe 0T6opa Ha OJHE NPUBHAKE
Mo:xeT GBITH Gosbllie, 4eM Ha Apyrue. 3T (PaAKTOPLI HPUBOIAT
K HapyIIeHNIO PABHOBECHA B MONYIIANMAX.

OnHako faske mpW OTCYTCTBUM JaBIEHEUS MyTamuit u 016o-
pa GeCKOHeYHOEe COXPAaHEHWE JAaHHON KOHIEHTPANUY ajlileb-
HBIX reHOB (mo 3akoHy Xapmu — BaiimGepra) B orpaHHuYeH-
HEIX OOOyJIANmsX HeBosmo:kHO. Ilpmummoit sromy caymar
9HECTO CIydailHbIe MPOIECCHI, CBA3AHHEIE ¢ TeM, 9TO B OTPAHH-
YeHHBIX NONYIANNAX Hepeatn ajjiesiel Mo mOKOJeHIIM BCerga
MPOUCXOJIAT ¢ HEKOTOPO#l 0mulKoii, YT0 HAPYIIAeT paBHOBeCHE
maEBEBIX ajenedl. Ilpwaem, weMm Gospime momymAmMsa, TeM
MeHpIIe BenwYmHA Takoi ommbru. IlomoGHEIEe ABIeHMA Ciy-
9afiHEIX CABATOB B KOHIEHTPANUAX ajjieledl M0 NOKOJEHUAM
Obiiy  HasBaHnl arkagemMumikoM H. II. [[yOwHEHBIM reHeTHKO-
aBTOMATHIECKUMH IPOMEeCcCaM.

T'eHeTHKO-aBTOMAaTHUECKIE MPOIECCLI MPOTEKA0T T€M WH-
TeHcuBHee, ueM Membine momynaanus. Oco6eHHO O0TIETAHBO
TaK@e MOpPONEecChl NMPOTEKA0T NP OPraHuW3amuE HOBEIX OOCE-
nenumii. Tak, B Jlankacrepe (mrar Ilemcunsamus, CITA) mu-
BeT CeKTa MEHHOHHUTOB, KOTOPAs MONJeP:KUBaeT GpaKu Me;rIy
coGoit. ITouru 8000 wemoBeK HTOH CEXTHI IPOUBOILIA OT TPeX
CYNpYReCKuX mmap, mocemupmuxca B AMepure o 1770 ropa.
Hma sroit rpynmsr mofieil xapakTepHa HeOOBYAWHO BHICOKASA
KOHIEHTPanus reHa, KOTOPLIi B IOMO3WTOTHOM COCTOSHHAN
00yCIOBIUBAET MOSIBIEHHE 0COG0H (POPMBI KAPIHKOBOCTH C
nomupakTunnedn (MuoromanocTeio). Orono 13% »sroit rpynmer
JM0fefl TeTeposUroTH [0 AaHHOU maromorwm. llo-Bmmmmomy,
CIy9aiiHO OfMH W3 MPEJKOB GBI reTePOSHUTOTHBRIM IO TeHY,
OIpe/eNAIIIeMy 3Ty G0Je3Hb.

PesynpraroMm meficTBES re HETHKO-aBTOMATHIECKUX IPOLEC-
COB MOKHO OOBACHETH DAJl Pa3nuyuil mo IpymmaM KPOBH Ha-
CeJeHMs PA3HBIX TEPPUTOPHMANBHBIX paitomoB., Tak, y miofmeil
oTMeuaroTcsa dereipe rpynasl kpoBu: 0, A, B u AB. Ilpu usy-
9eHEU HaceJeHHA Ydubca (AHrams) GBIIO yCTAHOBIEHO, 9TO
B CEBEPHOM dYacTH ¥Y3IbCa TacTO BCTPEYAETCHA TIPYmMOa Kpo-
Bx O m pexro rpynma Kpoeu A. VY miojieil xe, JRUBYIOWX B IO-
pax IOKHOTO ¥3jbca, HamGojee 4acTo BCTpPeTIaeTCs TIPyNma
kposu B.
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[leficTBeM reHETHKO-aBTOMATHYECKEX MPOIMECCOB MOIKHO
00BACHUTE Takue PAKTHI, KOTIA B OfHOH [ePEeBHE WIN OJHOM
CeNeHNN, HAXOMAINEMCsa B OTHAJeHWW OT NPYTEX MOCEeIeHMII,
BCe JIIOfM MPEemMYINeCTBeHHO HOCAT OJHY W Ty Ke (aMUIHIO,
9T0 CBUIETEIbCTBYET 06 YBeIMYGHWH [OTOMKOB B [JaHHOM Ha-
CeJIEHHM OT IPEeNKOB, OIPHWHANJIEKAIIIX K OTHOH ceMbe.

MYTATEHHBIE ®AKTOPBI. CIIOHTAHHBIE
N THAYIOUPOBAHHBIE MYTAIINN

Pasmoro poma MyTanum Bapagy ¢ KOMOMHATIMOHHOM H3MEH-
9HBOCTHIO COCTABIAIOT PE3EPB HACIE[CTBEHHON H3MEHIHBOCTH.
HacnegcrBenras (popMa H3MEHIMBOCTH — ONHH I3 OCHOBHBIX
(paKTOpPOB, HEOGXOMUMEIX I MPOXOKIEHAS DBONICIHA Opra-
prYecKoro mmpa. HaciemncrBeHHas M3MEHYMBOCTD OCTABIIAET
Marepmanl IS [eWCTBHUSA eCTeCTBEHHOro 0T6opa, 0TOGpaHHEBIE
A3MEHEHNs 3aKPEIIAIOT HACAEICTBEHHOCTb.

B cBasm ¢ Taxoit BayKHONM PONBI0 MyTaOnii O9eBAMEBIA WHTE-
pec BHIBBIBAIOT CJIENYIOIIWe BOMPOCHI: KAK 94aCTO B €CTECTBEH-
HBIX YyCIOBUAX (B HPUPOMe) BOBHHKAT MyTalWa # 9YTO
CILyJKUT NPUYMHON MyTaumit, T. e. arTopaM¥, BEI3HIBAIOIIY-
Mz ux?

TIpe:xme weM OTBETHTH Ha BOMPOC O YACTOTE BOSHUKHOBE-
HUA MYTamuil, PACCMOTPEM NPUYUHLI, BHI3HIBAIOINIE PA3HOTO
pofia MyTaluu.

Tlo xapakTepy IpPOMCXOKIEHASA MYTAIUN JEIATCH HA CIOH-
TaHHbIE, BO3HUKAIOIIAE eCTeCTBEHHBIM IIyTeM B YCIOBHAX
HPUPONB,, W HHAYIXPOBAHHEIE, BHI3HIBAGMEIE MCKYCCTBEHHO
YeII0BEKOM EHCTBUEM PAaB3IUIHBIX (PAKTOPOB.

@aKTOPH], BHI3LIBAOINKE MYTAIMA B OPraHMZMAax, Ha3BI-
BawT Myrazenamu. MyrareHs GriBaioT Tpex Bmaos: 1) Pusm-
qeCcKHUe — pafiMOaKTHBHBIE W3JIyYeHWs, PEHTTeHOBH JydH,
TeMIeparypa u T. .} 2) XUMWYeCKne — (€POKCHABI, DM a3o-
THCTBIX W IPYIAX XUMHUYECKEX coejmHeHmil; 3) GuoxmMmmde-
ckue — BHepipeHue B Kierky uyskoit [JHHK Bmpyca u mp.

IIpruuELl BOSHMKHOBEHWS ©CTECTBEHHDLIX (COOHTAHHBIX)
MYTanuii MOTYT KOPEHUTHCA B YCIOBHAX CPEJBI, B 0COGEHHO-
CTAX XWMHYECKHX MPOIeccoB ofMeHa BelmecTB. Moryr mpo-
m30iTH TaKiKe «ommOKWY mpm camoBocupousseneHnum [HK,
OpH KOTOPHIX HAPYMIAeTCs KCXOfHAS CTPOTO cHenumiecKas
OCIEeI0BATENBHOCTh HYKJIEOTH0B. 3aMeHA ONHOI0 WIH He-
CROJILKAX HYKJIEOTHOB BHYTPH reHa (reHHEIE MyTaluu) MPH-
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BOIAT K HCKAKeHHI0 KOMMPYEMOil ¢ HUX TeHeTHIeCKOH WHEPOP-
MaInmd I K U3MEHEHNIO NPOABJICHUA KAKOro-Iubo CBOUCTBA
oprammsMa. HecMoTps Ha GOIbINYI0 TOTHOCTH IIPOIEcca camo-
Bocupoussefenusa autu [JHHK, nnorna B sT0M mporecce mpouc-
XOmAT OIMEOKY, 970 U MPUBORKUT K MYTAIUAM.

CooHTaHHEBIe MyTaluu OGYCIOBIWBAIOTCA BO3AeHCTBHEM
NPUPONHOA pajdalyi, Pa3iMYHBIX XVMHIECKMX MYTareHOR,
TeMIOepaTypsl B ApYyrux PaxkTopoB. XuMUYeCcKHUe BemecTsa, 1o-
CTyIaioINue B OPraHu3M C OUIIEH, BOOH U BO3LYXOM, a TaKKe
HEKOTOPHe MPONYKTEL, 06pasylomuecs B Xofe BHYTPeHHETO
KJIETOYHOr0 MeTaGoamu3Ma, HHOT[a ABIAIOTCS NIPAINHON eCTecT-
BEHHO BO3HWKAMINAX MYTaI(Ui.

Wsyuenve cumoHTaHHEIX MYyTanuii pacTeHHi, KUBOTHEIX W
MUKPOOPraHE3MOB II0KA3al0, YTO Pa3NUYHLIe BUALI OPraHW3-
MOB OTIMYAOTCA APYT OT APYyra OO YacTOTe BOSHMKHOBEHUS
HACIIe[[CTBEHHBIX W3MeHeHN. IT0 06yCIOBINBACTCS DPA3HUIEH
B TeHOTWIAX BHOA, B CTEIeHW MOPHCIOCOGIeHHOCTH HAHHOTO
BOJla K YCJIOBUAM Cpefsl OCHTAHWS, B OPUPOMHEIX (aKTopax
uT. I

Myranun Kak cmoHTaHHBIE, TAK W WHIYIHPOBAHHEIE BO3HMA-
KAlOT B COMaTHIECKUX KIeTKaX (COMaTHIeCKie MyTAI[UN) HIIH
B TOJOBBIX KI€TKAX — raMerax. ¥ BereraTHBHO DPa3MHOKAI0-
OIUXCsA PACTeHHI COMaTWYecKHe MYTAlu# MOTYT AATh HAIANIO0
HOBOMY OpPraHUH3MY ¢ WHHIME OpH3HaKaMu. Tak, copr aGioHu
aHTOHOBKA ImecTHcoTrpaMmoBasa Goun BeieneH Y. B. Muuypu-
HBIM Ha OCHOBE COMATHYECKOl MyTal(di, BOSHUKINEH Ha mepe-
Be OOLIYHOW AGIOHE — AHTOHOBKH. Y JKUBOTHBEIX W YE€JOBEKA
(Y ®OTOpHIX BereTaTHBHOE PasMHOKeHUWEe HEBO3MOIKHO) coMa-
THYECKAsA MYTAlWsA WCIe3aeT CO CMEPTHI0 JAHHOTO HHAWBHUIY-
yMa, T. €. He lePeaeTcsa Mo HaCIeICTBY HOTOMKAM.

Myranum, BO3HAKAIOMHE B raMeTax PomuTesnell, mposBiIs-
0TCa B umx moroMiax. IlpmMepamm Takux MyTamuil CiyKaT
BCce IpuBe[eHHBIE BbHIMe AHOMAJIUH XPOMOCOM, I'€HOB, IEepe-
JAIOI[HEcs IO HACHENCTBY.

VenynuposaHHEble MyTauy BOepBsie GBIIA HOMLYIeHEL PYC-
cxuMu yuenniMzm I'. A. Hapcomom m I'. C. @QuimnmossiM B
1925 romy Ha KIeTKaX MPOMIKeN MPW BO3MEHCTBUM HA HEX JIy-
gaMm pajusa. BroocaepctBuu, B 1927 rogy aMepuKaHCKEN yde-
et . Mensnep oOTKpbuI MyTareHHBIH 3(PPEKT PEHTTEHOBHIX
Tydeil U, HCIOAB3YS METOIB KOMMIECTBEHHOTO yueTa MyTaundi
y opo3oQui, fan eMy o0bACHEHHE.

CoBercrue yuensie B. B. Caxapos, M. E. JloGammer n oco-
Gemno U. A, Pamonopr u amrnmiickuit remernr III. AyspGax
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OTKPBUIM CYI[ECTBOBAHME MONI[HEIX XHMUYIECKUX COeIUHEHHH,
BBI3BIBAIOINUX MyTareHHEIT 5PQEeKT y pasHBIX OpPraHH3MOB.

C rex mop WHAYIUPOBAHHGBIA MYTareHEe3 IMONYIMI INHPOKOE
pacmpocrpaHenre. BBImenAioT [Ba BEAA UHIYIUPOBAHHOTO
MyrareHesa: 1) pajmanuoEHBIH u 2) xuMumdecKumi. BosEukia
He00X0UMOCTL HayYHBIX HCCIENOBAHUN A pa3paGoTKu Me-
TOMOB 3aMIUTHl HACIEJCTBEHHOCTH YeJOBEKa OT HeHCcTBHA My-
rareHoB. Hapsangy ¢ sTuM OTKPEUIMCH OGMIMPHBIE BO3MOKHOCTH
paspaboTaTh HOBLIE METOMBI MOMYYEHUA ¢ MOMOILLI0 MyTAreHOB
BLICOKOLIPOAYKTUBHEIX COPTOB DPACTEHHN ¥ IITaMMOB MUKpPO-
OPraHU3MOB B CEJIeKIUN.

Uccnegopanusamu B obnacTé paguamu@oHHOTO MYyTareHe3a
Oblia yCTaHOBJIGHA HPAMO IIPONOPIUOHAIBHAA B3aBHCUMOCTD
MRy M030H 9Hepru® 06IydeHNs (s OIpe/[elleHHOTO ramna-
30Ha) @ 9YaCTOTOM TEHHBIX MyTalyil, T. €., YeM BHIIIe J03a
DHEPruu OoGIydeHUs, TeM GOJbhiee KONMIECTBO TeHHBIX MYyTa-
U7 OHA BHI3LIBAET.

Ha pucyrre 46 npusopures rpaduk, uzoGpamanoiqui mpsa-
MO IPONOPHUOHANLHYI0 3aBUCUMOCTD MEKLY IaCTOTOM JeTalb-
HBIX (BeAyINUX K CMepPTH) MyTammi y APOo30mWIEl M [030i
perTreHoBnix aydeii. Haxk moxasamo Ha rpadmre, obiydenue
nosoit 2000 perTreH BHI3EIBaET 5% JeTANBHBIX MyTammil, yBe-
muvenue 1o3el B 3 pasa (6000 peHTreH) COOTBETCTBEHHO B
3 pasa yBeJHYMBAeT W YACTOTY JETANBHBIX MyTtamuii — 15%.
Taras mpAMOIUHE#HAs 3aBECUMOCTD PAfA MyTaluil OT Beju-
9EHBE 03Bl IONYIeHHLIX
PEHTreH XapawkTepHA MIA
BCEX JKUBBIX OPTaHH3MOB, B
TOM YHCJE U LA TeNOBEKA.
B uwacTHOCTH, MPOBOIHIOCH
o6nyueHne PEeHTTeHOM B Te-
PANEBTHYECKAX MEJIAX JIO-
mei ¢ GOJNLHBHIM MO3BOHOY-
muxom. [lpm  wmccaeposa-
aun 1200 rtakmx GONHHEBIX
Obiim  0GHAPYIKEHEL CIyuan
nefikeMuu. AHan®3 ROIH-
gecTBa GOJBHBIX C JeHKe-
Mue#l B COOTHOUIEHAH C IIO- 0 1000 2000 3000
Ty9eHHO#l JOKambHON (Me- Loza P

CTHOM) 0300 06AyIeHUA MO~ .
) R DOILY Puc. 46. T'padur, maobparkaromuit
Kasal JIMHEHHYI0  3aBH- 2aBHCAMOCTD YHCIA JIETANBHBIX MY-
CHMOCTb. Tanail 0T 0351 00aydeHusL.
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Bonbimoe 3Hauenme mMeeT ApPyroit spgerT pafpanum —
cymMmmpyomuit (Rymynumpyomuit). Orasalocsk, 4To feiicTBme
TI0GBIMY MAaJBIME [J03aMu 00JAyYeHUsa B pasHOe BpeMsd IPHBO-
IUT B KOHIle KOHIIOB K CyMMHPOBAHWIO WX W IIPOABICHUIO B
BH/e CyMMapHOTO MyTalEOHHOTO 3pderra.

Mmnorue akThl CBUETEALCTBYIOT O TOM, 9TO MyTalUd IO-
SBIAIOTCA B BEAE IOTEHIMANbHEIX n3MeHeHumi. Tak, GbLIn
HOoNyYeHE! JaHHLIE, MIOKAasaBIlme, 4TO HWHQPAKPACHLIA CBeT
MonH(pUIEPYeT [eHCTBHE DPEHTTeHOBHIX Iydei. MmKpOCIOPEHI
Tpafeckarnum obiaydanu perrreHoM. Cuycrs 96 4 mx obpaba-
THIBAIN MEQPAKPACHBIMHE TydaMu. JTO MIPHBOJUIO K yBeauIe-
HUI0 XPOMOCOMHBIX MEPECTPOEK B METKPOCIOPaX.

OrcyTcTBHe KHCIOPOa B HEKOTODHIX CIydasdXx yMeHBbIIaeT
MyTareBHbI et maaydeHWH. AHAJOTHIHEIA pE3yAbTAT
nodydaeTca W OPH MOCTPAJUANHOHEHON 06paGoTKe CTPENTOMH-
HIHOM, XJI0paMQeHIKOIoM, KofenHOM, HI3KON TeMIepaTypoi.
Ha mudysopmax Gburo mOKasaHO, 9TO KONHIECTBO MyTaIwi
TeM GoJIbINe, 9eM Falblle OTCTOUT 06aydeHne OT a3kl CHHTE3a
IOHK B rnerounom mukae (cmures [JHK npomexomur B maTEp-
(asze). IT0 MOMKHO OGBACHUTH TEM, ITO NOTeHNUANbHBIE W3Me-
HeHHUsA, HE yCOeBINHE BOCCTAHOBHTHCA K MOMEHTY CaMOyHBoOe-
mua [THK, cramoBsarca HCTHHHBIME MyTalHAMHE.

IlpnBenenHsIe MaHHBE MOKABEKIBAIOT, YTO HA IPOIECCH, Be-
Iymp@e K MyTammaM, MOKHO BO3[EHCTBOBATL BEMECTBAMHE-
Mopgupuraropamu. Kpome Toro, B KIeTkax OBLIE 0GHAPYHEHEI
CIenuaNbHbIEe CHCTEMEl BOCCTAHOBICHNs (perapanmit), Kak Obl
HA3IeYnBaINe HapyIMIeHNa B TeHeTHIeCcKoM Marepuaie. fBie-
HEe penapanum ObLT0 OTKpsiTo Gonee 20 jeT Hasafm W C Tex
oop mpuBIeKaeT K cefe caMoe HPUCTANHHOe BHUMAHWE TeHe-
THKOB.

HauGonee riy6oKo may1eHEl [BA THHA «CAMOU3IEYNBAHAA)
doropearTHBanUA (BOCCTAHOBJICHME NOPAIKEHHHE OT YIBTpA-
(PHONIEeTOBOrO0 CBETA MYTEM BO3JEICTBHS BHIUMBIM CBETOM) U
TeMHOBaA penapanus («usjleduBaHme» reHeTIIecKOro ammapa-
Ta KIeTKN B TEMHOTe OT mopakenwmi, posamkatomux B JJHHK
oocie JeifcTBHA PasHHIX (PUBMYECKHX W XUMHUIECKEX MyTa-
TeHOR).

Brino moxasamo, 4ro B (poTopearTHBanmu OpU 06paboTHe
BAJUMBIM CBETOM JEHCTBYET CHEenuaibHbIN (hepMeHT, KOTODHII
BOCCTAHABIMBAET HMPUPONHYIO, HOPMAJIbLHYIO CTPYKTYPY MOJe-
ryast JHEH.

(DepMeHTH y4acTBYIOT W NP TEMHOBOW pemapamui, 37ech
AefcTBYIOT qBe IPYNIE JePMEHTOB: IePBas BEIPE3aeT MOBPEe:K-

104



neansid yuactor JHK, ocrasnas 8 meii 6pemis; BTopas rpym-
na ()epMEHTOB 3acTpauBaeT 3Ty Opellb CONIACHO MPUHIUIY
KOMIUTEeMEHTapPHOCTH. B pesynbrare [egTeNbHOCTH 3THX (ep-
MEHTOB BOCCTAHABIMBAETCA HOPMAJbHAS CTPYKRTYpPa MOJEKYJHI
IHEK.

Her comMHeHnmsa B BasRHOCTH OTKPHITES STHX pPeNapaljioH-
HEIX CHCTEM, OPUBOAINKUX K «CAMOM3JIEIABAHUIO)Y IOBPERICH-
HBIX KJIETOK.

Hapsany ¢ moruwsupywomieit paguanmeil B HacTOAIee BPeMsA
W3BECTHH COTHH XUMUYECKHX BeIIeCTB, 06iafaioiqux MyTa-
TeHHOH aKTWBHOCTHIO. B COOTBETCTBHH ¢ NPHHIMOAME WX
HeHCTBHSA BBINENAIOT 9 KIACCOB XWMHYECKMX MYyTareHoB: 1—
ATKUINPYIOINEE COSMHEHN, 2 — HePOKCH/BI, 3 — alIbIeTU b,
4 — IMAPOKCHIAMUHEL, 5 — a30THCTYI0 KHCIOTY, 6 — amTHMe-
TaboMUTHI, 7 — COMU TAMEIBIX MeTaJUIOB, 8 — KPaCHTeId ¢
OCHOBHBIMH CBO#icTBaM#, 9 — TPYLIY BEINECTB apOMaTHIECKOTO
pAfga (KaHIEpOreHBl, aJKaJIOWILI, HEKOTOPHIE JEKAPCTBEHHIE
BEIEeCTBA, repOUIU/bl, HHCeKTHIE/BL B JP. ).

HauGonee of6mupHyw TIpPyHOy XAMHYECKHX MYTareHOB
NPeCTABAA0T QTKHIAPYOIINE BeNIeCTBA — DHOKCHUIBI, DTH-
JEHUMOH, UIPUT, YPETAH H JP.

Tax e Kak 1 pajEanus, XAMAYECKNE MYTareHbl 06IagaoT
YHHBEPCAILHOCTHIO B CBOEM [efCTBMH, T. €. BBI3HIBAIOT MYyTa-
TeHHEBIA 3QQeKT y BCeX OPraHW3MOB, HAYMHAA OT IIPOCTEHIIIX
hopM [0 BLICIOMX — UYENOBEKA.

CymecTByioT au Kakue-1un60o oTAwdwma B feficTBON (Pusmde-
CKAX W XUMHIecKmx MyTareHOB? OKa3ajoch, CyIIeCTBYIOT.
Hanpumep, ankunumpymiolqne coefUHEHNs HE EHUCTBYIOT Ha
xpomocoMsl B (pase Gp. ITO HPHBOIMUT K TOMY, YTO MYyTAIUH
MORHO OGHAPYRUTH TONBKO CIIYCTSA HECKOJIBKO 9YaCOB IOCIHE
06paloTKU XpOMOCOM MyTareHaMZ. JTO ABIEHUE 3aJePHKE B
BO3SHUKHOBEHHN MYTalWil mocjie HX 00paboOTHE XAMWIECKHMHU
MyTareHaMd IOMYYHIO HA3BAHHE (3afleP:RKE MyTareHe3a».
O6uapy:en Tarme (PakT cmenu@UIHOCTH NEHCTBUL XUMHUIE-
CKHX MyTareHOB — OHHO Kak OBl «HAIYOBIBAIOTY ciIabble yuacT-
KM B XPOMOCOMAaX M MNPEUMYIECTBEHHO MMOPaykanT uX. Hpome
Toro, mpu o6paGoTxe pa3HBLIME XWMHYECKUME MyTareHaMH
OIHY TeHBl MOpasKkarTCA uaime, 4eM apyrue. Ilpm meficTBum
MOHMBUPYIOINUX H3IyIeHnH Hanboxbinaa 3PpPeKTHBHOCTh Xa-
pakTepmsyeT uX BIUAHNE Ha XpoMocoMbl B pase Go.

TaxuM o6pasoM, n (PHU3WIECKIE, I XUMHIECKHE MYTATeHBI
HPeJCTaBIAT MOIMHBIE AreHTHI, HOPaRANIINE HacleJCTBeH-
HOCTD KUBBIX OPraHU3MOB.
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MYTATEHBI W HACJEJICTBEHHOCTb YEJIOBEKA

MHorme MyTanuu BBI3BIBAIOT Y KEBHIX CYIECTB aHOMAIUN,
HapyImaiomjie CTPOeHNEe HIN (byHRn;mo HX OpPraHoOB, W TeM
CaMbIM HOHHIKAIOT B BHAYMTENLHON CTENEHH KEH3HECI0co0-
HOCTD JaHHBIX OPraHW3MOB. JTO fACHO, TAK KaK BHOBb BO3HUK-
Imye MyTaljil W3MEHSIOT Ty WIN HHYI0 0COGeHHOCTL B IIEJI0CT-
HOM OpraHm3Me, 9TO HAPyIIaeT eT0 Pa3BUTHE WM ero B3amMo-
OTHOHIeHWS ¢ BHemmeld cpepoir obmraEuma. (raHoBieHuUe
OpraHmaMa KaK [eJ0CTHOH CaMOperylnpylomeics CHCTeMBl U
€ro mpucmocoGieHre K yCIOBUAM BHEIIHEH Cpefsl — 3TO IPO-
1lecc, BOSHUKIOUA B pesysbTaTe [JIMTEIBHOTO BBOJIIONHOHHOTO
nytn. Myranuy, BOSHUKAWIINE cKaYko06pasHo, 4acTo Hapyma-
10T TaKylo IPUCHOCOGIeHHOCTh W HOITOMY Jamie JJiA OpraHus-
MOB BPeJHBI, 9eM II0JE3HEL

Y uenoBera M3yYaWTCH CHOHTAHHEBIE MYTAI[MH, BOSHAKIINE
€CTeCTBEHHBIM IIyTeM, TaK KaK DKCIePHMEeHTaJbHO BLI3BATH
MyTareHes y 4eJ0BEKA HEBOSMOKHO. BMecTe ¢ TeM pap mofei
HOOBEPraeTcsa NCKYCCTBEHHEOMY OONYIeHAI0 MM KOHTAKTHPYeT
¢ BBICOKHMHE [03aMH XHMHYeCKuXx MyTareHOB. OCHOBHBIME
darropamu oGnyueHm CITyHaT: 1) MenumnmuaCKEit, 2) mpo-
deccnoransEEL, 3) BoeHHDIH. VcTOIHAKA BHICOKOKOHIEHTPH-
POBAHHLIX XMMHUYECKHX BO3JelicTBUil CBs3aHBL ¢ paGoToi Ha
BpEIHBIX IPOU3BOACTBAX.

MemunmuacKoe 06Iy1eHHe OPOBOJHUTCA C J€IeOHO-IUATHO-
CTUIeCKUMH HensMu. IIpm HeKoTOpEIx 3a060IeBaHUAX (3JIOKA-
YeCTBEHHLIC ONYXOJH ¢ T. [[.) HA3HAYAIOT JOKAIBHBIE 00IyIe-
Had. Takoe o6iaydenne ¢ JeIeGHLIME IeAAME IIPH MOIYyYeHHR
JOCTATOYHO CUILHOW [O3BI MOKET MPWBECTH K WHAYKIHH MY-
Tamuil W 3aBePIIATHCH HPOABJIEHHEM TOH mim WHOH (HopMBI
aHoManmil B OpraHU3Me.

Jua moroMcTBa TAKOTO OGIYYeHHOTO OGOIBHOTO BayKHOE
3HaUeHME mMeeT o0IydeHNe, Hajaioniee Ha MOJOBYI0 CUCTEMY,
rae npomexonuT 0GpasoBaHme MOJOBEIX KieToK. O4eBuIHO, 9T0
o0ydeHrWe HOJOBOIl cUCTEMbl He WMeeT 3HAUEHHUA B CIydIae,
€CJIH MaHHBIA GOJLHOW BBIINEN U3 PEIPOJYKTMBHOTO BO3pacTa.

IIpodeccnonanbHEOMY 0GIydIeHNIO IOABEPTalOTCS JIOAMN He-
KOTODBIX CIlequadbHOCTedl (Bpadu-pajiMoNIOrH, Bpadd-PeHTTe-
HOJIOTH, y4eHLbIe, pafoTamomue ¢ pairoaKTABHBIMA M30TOIAM,
IMaxTephl yPAHOBBIX PYMHUKOB, paGodme aTOMHBIX CTAHIUH H
HEKOTODHIX PYTUX OPeJUPUATUH]).

BriscHeRme MyTareHHOCTH W3MYyYeHWH OMPENIENMIO MEPEHI
TeXHHIECKOU 6e30mMacHOCTH [IA MPOPHUIAKTAKE HACIECTBEH-
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HEIX OOBpe:RmeHuil. ['TaBHEIME cpefcTBaM@ 3aIOWTHL B BTHUX
CIyYasAX CHy:RaT IMUTH W3 0eTOHA, MOrTOIAIINKE OCHOBHYIO
MacCy U3Iy4eHnl.

Homnoccanprsie koMmuecTEa TIIyGOKO TPOHUKAIOMIETO H3ILY-
9eHHA 06pasyioTcsa OT AJEePHBIX B3PHIBOB BO BPEMS SAMEPHBIX
mcnbiTamit. [laske B ciyuae sAePHLIX HCHBITAHUN WO, 3eM-
Jeli, WOJ BOMOH W B KOCMHYECKOM MPOCTPAHCTBE MPONYKTEHI
PafmoaKTUBHOIO pacmajia MOBEIIA0T (DOH paguanuy Ha 3eMie
I COOTBETCTBEHHO YBEJIMIWBAIOT PANMOAKTHBHYIO OIACHOCTH
I 9eJIOBEKA.

B cBasu ¢ sTuM Gompmryio ryMamHY pois mMmeeT Jlorosop
0 3ampeleHWYU WCHBITAHUI SIEPHOTO OPY:KEUS B aTMocdepe,
KOCMMYECKOM MPOCTPAHCTBE K IOJ BONOH, IONOUCAHHBIHA
15 asrycra 1963 roma memmy CCCP, CIIIA u BeamkoGpura-
Hueit. Baarogapa stoMy [loroBopy yMeHLIIHIOCH 3aTPA3HEHNe
BO3[IyXa W BOMBI pajimalimeii.

VYuureiBag 5TH PaKTOphl 0GHyYeHHA, KajK[ABH YellOBeK,
coGuparoIuiics WMeTh fieTell, MOIKeH 3HATh, YTO Iake HpPo-
UCXOK[IeHNe M3 TeHETHIECKY 30POBOU CEMBH W OT BIOPOBHIX
popuTeseil eme He ofecmevYMBaeT S[OPOBBE WX MOTOMCTBA.
Po:xnenne amoMannHOTO peGeHKA MOMKET OBITH CIENCTBHEM
KaK COBIAJIEHHA CKPBHITHIX PEIIECCHBHEIX IeHOB ¥ 000mX pOim-
Teje#, TAK M HOBBIX MyTamui.

Hexroropsie ucciepoBaHusa GblIU NPOBENEHEI HA OTHEIBHEIX
rpyumax Jiofieit, oGIyIeHHBIX BEICOKMMH JI03aMH peHTTeHa
(rpynnma SOOHCKEX W aMePHKAHCKEX Bpadeil-peHITeHOIOroB
U Bpadeil pajgwosiioroB, MYKYMHDLI U KeHITHHEL, 06IyYeHHEe B
obiacTy Tasa MO MeIMOUHCKAM HOKABAHUAM, U SAHOHIE, Hepe-
HecIIme aTOMHEBIE B3PHIBEI B Xupocume u Haracakm). ITotom-
CTBO BTHX OOIYYeHHBIX JNIONell W3yd4amoch [ yCTAHOBIEHHS
9aCTOTH BPOKIEHHBEIX AHOMAJIUW, MEPTBOPOKIEHHOCTH W
CMEpPTHOCTH HOBOPOMKIEHHEIX, COOTHOMIEHNS MalbiMKOB U Jie-
BOYEK II0 CPABHEHUIO C HEOOIYICHHHIMU.

Uccmemorarnsa moxkasanu, Y10 B rpynmax oGIyIeHHSIX J0-
nell gacToTa POMKIEHUA QeTed ¢ ypOACTBAMHU HWIU C APy~
ruIMy MyTam@AMY OPEBHIIAET TAaKOBBIX B Tpynme HeoOIy-
9eHHBIX.

B papme mcciaemoBaHMiT yCTAHOBIEHO TaKiKe CMeINeHWe CO-
OTHOINEHWS M[OJOB HOBOPOKMEHHSIX B TPyNNax OOIyIeHHBIX
mofeii. IT0 cMeImeHWe COOTHOIIEHWS IONOB MOMKHO CUHTATH
0cobeHno BaKHBIM IOKaszaTeneM. Kcaum ofiydeHmI0 IomBepra-
eTCsa My;KYMHA, TO OUYeBIHA GOMbmIasg BePOSATHOCTH IOBPEIK-
JeHHUA B €r0 KPYyIHOH ¥ aKTHBHOHA X-XpoMocoMe, IeM B Maloi
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Y-xpomocome. Tlostomy sxemckume ocob6u (XX) B wmoromcrme
OT TAKUX OTIOB morubaroT gaime (MepPTBOPOKAEHHBIE, BEIKUIEI-
mu). B caygae sxe, Korja ;KeHIIAHA IOBEPraeTcs 061y IeHAIO,
MyranmsaMu nopaskaorcs obe ee X-xpomocoMel. Ilpm sTom
BPEIHOCTL DTUX MYyTamuil [Jig 5MOPHOHOB MYMKCKOTO [OINA
(XY ) or Taroil sKEHIIMHDLI rOpPasfo BBINIE, €CIH yIECTh, U4TO
BHOBGH BO3HUKAMINVE MYTAlLUN Jalle BCEIO PEIIECCHBHEL ¥ Ie-
BOYEK OT TAKUX }KEHIIWH BPENHLIe PEmecCHBHEIE MyTAIlMd MO-
ryr GHITH OOMABIEHB! JOMAHAHTHBEIMI HOPMAJIBHEIMA XPOMOCO-
mamm (XX). IlosroMy cpenm pmeredl oT OGNY4eHHBIX MYKIUH
0TMEYaeTCs HEKOTOPOe yBelmdYeHNe MAalbiWmKOB, a OT JKeH-
OUH — JeBO4YeK. VIMEHHO TaKoe CMEINeHWEe MOJ0B HAGIIO-
maeTca cpequ OOMyYeHHOro HacejdeHms XwupocuMbl m Hara-
CaKm.

Ho kar 651 Hm GbUTE OTHOCHTENBHBI BCE DTH BBIBOXEI, caM
haKT mopasRamInero AefCTBEA Ha HACJIEICTBEHHOCTD Yel0BeKa
MOHUSUPYIOINHX M3IYIOHAN M XUMAISCKMX MYTAreHOB HEOCHO-
puM. Her coMmuenusa B ToM, 910 yBenmdenume poHA MyTareHOB
B OKPY:KaIOWmell 9YejiOBeKa cpele NpPHBENET K MEUJIMOHAM [a-
TOJOTHYECKAX TEHOTUHOB, K POKIGHUI0 MUJIIMOHOB JeTeil ¢
Pa3INYHOTO POfA YPOACTBAMHO U TsIKEJHIMEU 3a60eBAHUIMH.

B cBsasm ¢ stmM A 3am@THl  HACHAENCTBEHHOCTH BCETO
9el0BeYeCTBA TPOMAJIEYIO POJIb UTPAET MEUPONIOGHBAsA NOIATH-
Ka W aKTHBHAsg Oopbba 3a Mup W pasopy:KeHHe, OPOBOAEMAA
OPaBUTENbCTBOM M HAPONOM Halmel CTPAHBL

MYTATEHBI CPE[bI

CoBpeMeHHBIIl 9Tan HCTOPUE YeNI0BEYECTBA XapaKTepU3y-
ercs GypHBIM pasBUTHEeM HayKu u TexHuKH. IlodeTs B KocMoc,
OPOHMKHOBEHHE B TalHy arOMa W €ro WCHONb30BAHUE B MUp-
HEIX IedAX Ha 0(Jaro 4exoBeYeCTBa, aBTOMATH3ANHUA TeXHH-
9EeCKIX CPEeJCTB MPOU3BONCTBA M MHOTHE APYrUe NOCTHMKeHHS
HayYHO-TeXHAUECKOH PeBONIONAN, KOTOPLIMHU M5! 110 MPaBY TOP-
IOWMCSI, OKa3BIBAIOT B TO jKe BpeMs Cephe3HLbIe BO3JIeHCTBHA Ha
6mocepy. B cBs3u ¢ 9TuM momEmMaerca upoGieMa 3arpszHe-
HUA CPefibl, OKPY:Kaiolmell 4e0BeKa, PASHEIMA BPEIHEIMHE Be-
mecTBaMH’, B TOM 9UCIe U MYTAreHaMH.

[IpenmymecTBa BHEApEHNA ANEPHON DHEPIUM W IMEPOKAs
XUMHUBAN¥A OPOMBIMJIEHHOCTH B CEJIbCKOTO X03fAHCTBA, paspa-
6OTKM HOBBIX JEKAPCTBEHHBIX MpemapaToB odeBnpHLL. Heot-
BpaTuMo u [ajbHelillee pa3BUTHE MX B HTOM HaIpaBIeHHN.
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BuMecTe ¢ TeM BH yKe 3HaeTe, KAKIMU MOIMHBIME MyTareHaMu
ABIAIOTCA pajuanusa u xuMmdeckue coenumueHmA. CoorBerct-
BEHHO U Pa3BHUTHE OTpAaciell, CBA3aHHBIX C DTAMH (DaKTOpaMH,
CONPSKEHO ¢ OIMACHOCTBHI0 YBEJIWYEHHS KOIMIECTBA HHIYIIM-
POBAHHBIX MYTallnii B COMATUYECKUX W IIOJOBEIX KIETKAX de-
JI0BEYEeCKOro opraHmaMa. IlpudeM eciu coMaTudecKue MyTanuu
VBEINYHBAIOT KOJWIECTBO 3IOKAYECTBEHHDLIX OHYXOJeH, BIHSA-
0T Ha IPOJOIKATENHHOCTS JKU3HY U IPYrUe IPU3HAKE I0fei
OJHOTO HOKOJEHHs, TO MyTAllAA B MOJOBEIX KIETKAX IPOABIA-
I0TCA B BHJe HACHeJCTBEHHEIX GoJe3Hell W YPOJACTB IOCIENyIo-
IMUX TOKOJEHMI.

Hain Mup B cpaBHUTEIHHO KOPOTKUE CPOKE MPETEPINT eIe
Gomee cepnesHBle W3MeHEHHWA. llpefgmomaraioT, 910 depes
300 sieT OCHOBHEIE 9HEPTeTHIeCKYe PeCYPCH 6YAYT MCIepuaHEL.
JHeprug B OCHOBHOM GyHeT H0oGHIBATHCS 38a CUeT SMEPHBIX
peaxropoB. Tak, mo mamasiM HanmomanpHoit AxameMun Hayk
CIIA, ® 2000 romy owromo 50% smexrposmepruu GyneT MmOIy-
9aTLes 3a cueT AnepHoi sHepruu. U B TO e BpeMs aMepUKaH-
CKUIe yYeHbie 0TMeJaroT, 9TO0 TONbKO 3a mocaenune 30 jer K-
KHX paJUOAKTUEHBIX OTXOJ0B HAKONWJIOCH B XPaHUIMI{AX
ceprme 50 mam. 1, a ® 2000 rony ux o6beM Bozpacter B 10 pas.

BMecTe ¢ TeM B OKPYKAIYI0 9€I0BEKA CPEY MOCTOAHHO
BBOJATCA PaJHOAKTHBHEIE BEIIECTBAa 3a CIET AMEPHBIX WHCIbI-
TaHEE #W ARepHO# HpoMblmieHHocTH. lloka mosa panmanum,
nonyuaeMasa HACEIeHWEM 3eMIN 0T MCKYCCTBEHHO CO3TMAHHBIX
9eJI0BEKOM PAaIMOAKTHBHEIX MCTOIHUKOB, OCTAETCSA HUKE YPOB-
HA ecrecTBeHHO# pajpmarumu. OgHAKO TePPATOPHAIBHOE pac-
npefielieHne SHEPTUN OT UCKYCCTBEHHBIX MCTOYHUKOB HEPABHO-
mepro. MMerorcsa paiioHsl (B KOTOPBIX NIPOBOAATCA SAEPHbBIC
HCOBITAHUA B TOH wim wWHO# (hopme), rie cpeja 3arpAsHeHA
BLICOKMME KOHIEHTPaOUAME PaJuOaKTUBHBIX BeInectB. Tax, B
Hallu JHU HACEJIEHWe U ;KUBOTHEIA Mup Ha Teppuropunm CHIA
sKEBYT Ha (POHEe YHBOEHHO# mo3el papumanuu. OdYeBHIHO, 9TO
VIBOEHWE 9SHEPTUM paJuanud B cpejle OOUTAHWA UGJIOBEKA
mpefcTaBIsAeT cOGOH (PaKTOP, KOTOPHIH MOMKET MOBIMATL Ha
3[[0POBHE MOCHEAYIONAX IIOKOJIEHU.

BypHEIl nporpecc HAyK® W TeXHUKH Ha COBPEMEHHOM BTa-
ne ofecmeunmy IMOABJIeHHE OTPOMHBIX KONHYECTB paHee HEW3-
BECTHBIX XUMMYECKHX coenuHeHm#. Esxerogmo apcenal
XUMWYECKNX COoefuHeHmI momoxHseTca 2,5X 10° mopmiMm ma-
3BaHHAME B fomonHeHue K yike 2X 10° saperucTpmpoBaHHEIM.
MHorme w3 HEX Ha OIpPeIeJeHHOM 3Talle MCIOJB30BAHHA TIO-
CTYHAIOT B OKPYKAIOUIYI0 CPeNy W OTTY[A, IPAMO HIU KOCBEH-
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HO, B MPOAYKTH NHTAHWA W B OpraHwaM dYejoBeka. Ecim eme
HECKOJBKO IeCATUICTUN Ha3a Ha 3eMHOM INape GBIIA YTOIKH,
rje HacelleHHE He COMPUKACAIOCH C MCKYCCTBEHHO CO3TaHHDIMA
HCTOYHHKAMHU DagUaldd ¥ CHHTETHYCCKUME XUMHUISCKHAMH
COeMHEHNUsAMM, TO B HACTOAINEE BPEMs TAaKHX YIONKOB e
npakTuuecks mHeT. [lake B 30HAX BEYHO# MepaioTsl 6huim 00-
Hapy:KeHH 3arpA3HeHHS XVMWYECKWME BeINECTBAMM, HAIPH-
Mep MEeCTHIMIOM, CONSIMU TsIKEIBIX METAJIOB, KOTOpPHIe 3a
cueT aTMocepHBIX ABIEHWI MEePEeHOCATCS Ha IPoMajiHEIe pac-
CTOSHHS 0T MecTa BRIGpOCA.

B CIIIA, rpe npoussofarca oxoxo 100 xr B rog cmETETHYE-
CKUX OPTraHMYEeCKUX COeNMHEHHHN, yTeYKa B aTrMocdepy u Io-
CTyIIeHNE B CETh BONOCHAOKEHAA TOIBKO OJHOTO Kiacca STHX
COe[IMHEHUN MBMEPAETCA THICAYAME TOHH B TOI.

XoTA MYTareHHOCTH MHOTHX XHMHYECKHX COeIMHEHUN
6pima oTkpwiTa 30 JsieT Hasajl, OJHAKO HCTUHHYIO OIACHOCTD
X A OKPY:KAOINe# cpefbl m YeJOBEKa MOIKHO IIPEICTABUTH
NN Teneps. Jeso B TOM, 9TO Cped XMMAIECKAX COeIHeHMIA
Obim O0HApPY:KEHLI TaKue, KOTOphe O6GNafaoT B [ECATKHA U
COTHU pa3 GOmbIIedl MyTareHHOW aKTHBHOCTLHIO 10 CPABHEHMIO
¢ pamuanueit. OHu GBIIM HasBaHBI cynepMyTareHamu. Homoc-
calbHOE DPAa3BUTHE COBPEMEHHOIO XMMHUYECKOTO MPOU3BOMICTBA
00yCIOBIEBaeT OOMafaHWe B OPTAaHU3M UEIOBEOKA DTUX U APY-
THX MYTareHOB uepe3 BO3IYyX, BOLY, OPOAYKTHl NUTAHEM, Je-
KapcTBeHHBIE IIPemaparhi, NUINeBkie MOGABKA W T. .

VicrounmroM MyTareHOB OKpY:KaWINeHd Cpefsl CIY:RHAT
XUMHA3amusg CeJIbCKOT0 W JECHOTO X03gicTBa. B wacTmOCTH,
GonbInoe BHUMaHNE IPUBIEKaeT K ceGe mpobieMa MeCTHIU/IOB,
MITPOKO MPUMeHSIeMSIX B HapogHOM xo03aiicTe. UccaenoBanns
MOKAa3aJId, 9TO T BeIlecTBa yiKe MPUCYTCTBYIOT B MPOAYKTAX,
IAYIIAX B OUILY YeI0BeKY.

HpoMe Toro, MyrareHEEIM 3pderToM 06IamatoT HUTPOCO-
eIVHeHNs, B OTPOMHOM KOJIWIeCTBE BHOCHMbIE B COCTaBe MIHe-
PaIbHHEIX yAo6peHuit B mouBy. Uepes mouBy 5TH HATPOCOENIHE-
HOSA 3arPA3HAIOT UCTOYHUKE BOJOCHAGKEHHS W depe3 BOMY
mOMafiaioT B OPraHU3M YeloBeKa.

VcrogEmKaMu MyTareHOB CIYIKAT TakMe OTXONH XHMHTe-
CKOH NPOMHIIIEHHOCTH. BhicTpo pacmmpsercs TpEMeHeHmE
AIKWINPYOIIAX COeMUHEHNMA, KOTOPhe MCIOIL3YIOTCA B Kade-
CTBe IPOMEKYTOUYHBIX TPOAYKTOB IS PA3NUTHBIX TEXHOJOTH-
YeCKUX MPOIECCOB.

HKax ysme oTmedanmocs, aTkmImpyoOmue COeAUHEHHS CIIy-
AT MOIDHBEIME MYTareHHBIME (PaKTOPAMIE,
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TloMEMO aNKENIAPYIOMAX COCNMHEHHN, OTXONH XUMUIECKO-
IO MPOMBBOACTBA MOTYT COMEP:KATH CONH THENBIX METAJIOB
O [pyrue BemmecTBa — XJopunbeH30ypoHEl, TpuMeTmIdocda-
TH # T. f. Hexoropsie MyTareHHEIE OTXORBI IIPOM3BOJICTBA B
OKpY:RaINell cpefie BCTYIAIOT BO B3aMMOfefiCTBUE C IPYTAMHA
XUMHIeCKEMA MyTareHaMil, B Pe3yAbTaTe 9Yero CO3JalTcsa BEHI-
COKEEe KOHI[@HTDAIlM¥ ONACHBIX MYTAreHHBIX KOMIJIEKCOB WM
cMeceit.

MEorue n3 mepedncieHHEIX MYTareHOB CpPe[Ll MOMAAl0T B
OpPraHM3M 9YeJIOBeKA W SKUBOTHBIX 4epe3 IUINeBble HTPOLYKTEHL
Hax mpasmmo, MyrareHbl, 3arpsasHA0IHe UHIOY, O0CIamaioT
ciraboil mnm cpepHeil MyTareHHOH spderTuBHOCTHIO. 1losTOoMy
OoGHapy:KUTh WX He Bcerja ypgaercsa. BMecte ¢ TeM, 3Has
spPerT CyMMUPOBAHNA [EHCTBAA MYTAreHOB W YUMTHIBAS IIO-
CTOSTHHOe YmoTpeClieHMe 4YeJOBEKOM TAKOH B3arpsa3HEHHON
OUMY, CTAHOBUTCA OYEBHIHBIM, YTO HX BpeN MOPEBOCXONUT
CUIbHBIE MYTAreHHLIE COCMMHEHNs, ¢ KOTOPHIMHA 9eJIOBEK, KaK
[IPaB@IO, BEChbMa OTPAHUIEHHO KOHTAKTAPYET.

IIprMmepom mo0GHEIX MyTareHOB, MOCTYIAIINX Yepes MMH-
oy, ciry:xuT KodeumH. Boxpmas wacts KodemHA B OpraHmsM
9eN0BEKA IIOCTyHAeT 3a CYeT 4as U Koge, MEHbINAA JaCTh —
gepe3 HOKOTOpPbLie Ge3aIKOr0JMbHEIE HAUTKY W JIEKAaPCTBEHHbIE
npenaparsl. lloTpebienme KoerHa Ha IeI0BEKA OMPEAEIACTCA
B 500 Mr B fens, HaunHAA ¢ 14-meTHEro0 Bospacra. Mosuo mop-
CUMATATh, UTO IPU e3KeTHEeBHOM moTpebieHnn Kode WiIm das B
OpraHu3Me YeJ0BeKa IOLMEePKMBAETCA KOHIEHTPALUS OKOJIO
10-° M.

B Herortopbix caydasx, ocoGeHHO OiarofapA IUIIEeBEIM
n0o6GaBIeHEAM, YEJOBEK 4epe3 IHINY IO[BEPraeTcs CUIBHOMY
BIUAHHAIO CO CTOPOHBI XUMUYeCKuX MyTareHoB. Tak, B Anonmm
mpoTUB pocTa GaKTepHUil B COEBOM MOJIOKE W PHIOHBIX COCHCKAX
ucnoabsoBanca KoucepsanT AF-2. B 1973 rogy 65110 morasa-
HO, 9TO HTOT KOHCEPBAHT 00iajjaeT MUPOKAMH MYTareHHEIMH 1
KaHIePOreHHLIMY CBOHCTBAMI.

Bricoknm myTareHHBIM 3geKrToM o6mafaioT (0coGeHHO
Opu GONBINNX KOHIGHTPAIWAX) W MHOTHE OOBIIHBIE JIOKAp-
CTBEHHEIE IPEHmapaThl.

B kawroii Mepe HempoBepeHHBII HA MYTareHHOCTH HOBEII
JIeKapPCTBEHHEI mMpemapaT MOKeT OKa3aThCs ONACHBIM JIJIA Ha-
CJIeNICTBEHHOCTH Y€JIOBeKa, MOKABHIBAeT CIydail ¢ THKaHTOHOM.
IIpenapar rukamToH OXKazajica BechbMa (PPEKTUBHLIM MHPOTUB
TAMKEIOTO 3a00IeBAHNUs, BLIBLIBAEMOTrO0 OMHUM U3 BHJOB Ielb-
MuHTOB (rauctoB). Boxee 300 000 pmereit m mopmpocTroB cramnm
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Jle9nTh 3TEM HmpemapaToM 3a pybexoM, B PasHBIX IacTAX CBe-
Ta. Berope, omHaxo, o6Hapy:RmIach BBICOKAd MYTareHHOCTD
TUKAHTOHA — €ro [JelicTBue BHI3LIBAET MYTAIMM B JEHKOIUTAX
YeIOBEeKAa, B JEMMOMIHBIX KIETKAaX MBIIIeH, BHIPAIIHBAEMBIX,
BHe oprammsMa (in vitro), B KyJIbType TKaHeH.

Taxum o6pasom ObLI0 HempegHAMePeHHO [OTYIIeHO MIEPO-
KOe HCIOJb30BaHMWE B KAYeCTBe JEKAaPCTBA CHIBLHOTO MyTareH-
HOTO COeIUHEHUS.

Bompoc o myrarenHBIX 3¢peKTax MHOTEX JEKAPCTBEHHBIX
OpenapaTor mMeeT Ba)KHOe 3HaveHWe Njig deioBexa. HeoGxo-
JAuMa TeHeTMIecKas cIy:k6a, mposepsomas MyTareHHLIe CBOI-
CTBA JeKAapPCTB Hpe:K[e, IeM AONYCKATh HX K MCIO0IH30BAHHIO.

Oco6rit  mHTepec BbHI3BIBAIOT OmONOrmIecKEe (aKTOPH!
MyTareHes3a desoseKa. VIMeercs psj OpraHm3MOB, KOTODEIE,
TPOHUKAA B KIETKE TeJ0BEKA, CTAHOBATCI HCTOYHUKAME TOpa-
sweaun [JHK xosammaa. K BuM oTHOCSTCS, B 9acTHOCTH, BEDY-
CHL. B psjie ciyuaes yiKe ycTaHOBIEHA KaK MyTareHHas, TakK H
KaHIlepOTeHHAsI POJL BHPYCOB B opraHuaMe deioseka. lIoxa-
8aHO, YTO BHPYCHl MOTYT M3MEHATH TeMI MyTaNuil y 4eI0BEKA
3a C9eT MOPaKeHWS CHCTeM TeMHOBON pelapamyui U APYTHMH
coocoGaMmu.

MyTareHEEBIME CBOWCTBAMHU 0GJafai0T HEKOTODHIe KUBBIE
BaKIUHE. VccnenoBanmsa MOATBEPKIAIOT, 9TO KUBIE BAKIIHEL
¢ HOflaBIeHHOH BUPYJIEHTHOCTHI0 COOCOGHEI HHAYIAPOBATE MY-
Tanuu. A Belb W3BECTHO, YTO BAKIUHANKUAM IPOTHB OCIHBI, KO-
PH, TPEONA U APYIUX HHQEKIWHA MOLBePraloTCs MacChl JOfeH.
B cBssm ¢ »TEM OUeBHMIHA BajKHOCTL MYTareHHOTO 3ddeKrrta
SKUBBIX BaKIUH.

MyrareHnslit 5eKT BHIBHIBAIOT TOKCHIECKEE BeHIECTBA
OUOMOrAIeCKOr0 NPOUCXOMKEHHS — BEINeCTBA, BHIEIAEMEIE
Pa3INIHBIMY NapasUTHIeCKUME OpraHusMaMu dYejoBeKa (Ha-
npmMep, reIbMEHTaMu). BakHocTh mociemHero paxropa teM
Gonee oueBmAHA, YTO B paAfe paiiomos seMHOro mapa 100 %
HaceJeHHA 3apasKeHbl DABIUYIHBIME HapPasUTHYECKUMEH dTep-
BSIMH.

Bce mpuBefieEHbIe (aKTHI CBHETENLCTBYIOT O THTAHTCKOM
PasHOo00pasny MyTareHHEIX HCTOYHAKOB B cpejie, OKPY:KaoIei
9el0BeKa. B CBssm ¢ 5TEM OYeBHIHA TPAHIEO3HOCTEL 06BeMa
paboT, KOTOpbIe MPEICTOUT BLIMOJHATH [0 AHAIH3Y ITOCHEN-
CTBHI OT MYTareHEHIX (AKTOPOB Cpefsl. SHaHHE MEXaHH3MOB
BO3HMKHOBERUA MYTAOUH W WX MOCHENCTBUH MJId YeJOBEKa I[0-
KasBIBAeT BCI0 OMACHOCTH BarpsAsHEHHS CPeNbl MyTareHaMu.
Onmaro adhert MyTareHOR cpefsl Ha (YHKIMOHIPOBAHIE
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KJIETOK ¥ OPraHM3MOB BO MHOTOM eIlle OCTAETCH HEM3BECTHHIM
M3-33 MHOTOILUIAHOBOCTH eHCTBUA CaMHX MYTAreHOB U CIOK-
HOCTH MPOIIECCOB JKMBHEEATENHHOCTH OHMOTOTAYECKAX CHCTEM.

[na GopnObl OPOTUR BIWSAHAS MYTareHOB CpPefBl Ha Ha-
CJIeJICTBEHHOCTH YelI0BeKa GOJbINMe MePCHeKTUBEI OTKPBHIBAIOT
HCCHeIOBaHUA [0 aHTUMYyTareHaM. AHTAMyTareHAaMI HasBald
coelnHEeHN, HeHTPANU3yOIie caM MyTareH eme 0 eT0 Peakr-
nru ¢ Monerynoir [JHK mam camMaromime mopayKeHEA ¢ MOJe-
ryn [THHK. B macrosimee BpeMa uzsecTHO okoxo 30 aHTHEMYyTa-
renoB. Ilouckm ux mpomomxarorcsa. Hampumep, okasarocs, 41o
HEKOTOpBIe BUTAMHUHBI MOTYT OBITh AKTHBHBIME AHTHMYTAa-
reHaMI.

Vsmenenne myrareHHOCTH GAKTOPOB CpPEBl NI BCEX Opra-
HIY9eCKUX (DOPM Be[eT K HapyIIeHNI0 BaKRHEHINero 9BOMOIAOH-
HOTO CBOWCTBA BHOB — K YBEAMUYEHWIO YWCIa MyTanuit, 9TO
HapyImaeT CIOKUBINMECA B MPOLecCe MIMNTEILHON DBOJIOMUN
MeXaHU3ME MYTHPOBAHUAA.

ITockonbky MyTamum B Macce MMEIOT OTPUI[ATEILHBIN Xa-
paxTep [ MPHCIOCOOUTENBHBIX 0COGeHHOCTe! BHfa, OYEBU-
HO, UTO MOBBIMICHWE KOJIUIECTBA MYTAIUN BO BCEX CIydadx
BeleT K YBENUYEHHI0 B MONYJIAMUAX YUCACHHOCTH IeHETHYe-
CKUX JKepPTB. BEIX0J ®3 9TOr0 MOJOKEHHSA OCYIIECTBIACTCH
OyTeM 3BOJIONWOHHAKIX N3MEHEHUN, HAIPABIAeHHLIX Ha afairTa-
nuo (mpumemocoGleHne) K MyrareHaM, BBeJleHHBIM B CpPeMy
oburanma. OfHAKO Takad aganTanusa TpeGyeT OrpOMHOro YIcia
reHEeTHIEeCKUX JKEPTB, T. €. MPOU30MIET 3a cueT rubean orpom-
HOTO KOJHIECTBA 0CoGedl. IT0 KOMuIecTBO OyHeT HMOCTEIEeHHO
YMEHBIIATHCA IO Mepe CO3[aHUs TeHeTHIecKo# ycToiiamBocTH
NPOTHB MYyTAareHHOTo BamsaHuA (parTopor cpemsl. [Ipoumsoiger
TeHeTHYECKAsA afalTanus MOMyJAIuil B OTBET Ha BHICOKHME MY-
TareHHLI QOH oKpysRatomied cpensl. [lpuMepsl Taroit aganTa-
Uy y:Ke M3yYeHS! B DKCIEPUMEHTAX C MCKYCCTBEHHO CO3MaH-
HHIM BBICOKEM (PoHOM papmamuu. Hpome TOro, IMeHHO Takoi
sBosTIONMell 0GBACHASTCA MOABJIEHHE B IPUPOZIE Pac HACEKO-
MBIX, YCTOMYWBEIX K HECTHNUAAM ¥ AJOXUMHUKATAM, BUPYCOB
7 G0Je3HEeTBOPHEIX GaKTepHil, yCTONYMBEIX K aHTHOHOTHKAM.

HawuGonpmuit yenex B nomo6HOI 9BOMIONUN CBOMNCTBEH BH-
maM ¢ GONBINAME YUCIEHHOCTAMY OPH GHICTPOH CMeHe MOKOJe-
HOf (MEEPOOpPTaHW3MEL, HacexkoMble). HaoGopor, mpm Maisix
MONYJNANUAX U GONBIION MPOAOIRUTEABHOCTY KU3HU (HANPH-
Mep, y 9eN0BEKA) BBIXO[ TAKUX BUJOB M3 TeHETHIECKOTO KPH-
3WCa, BRIBBAHHOTO BO3POCIIUM [efiCTBEEM MYTAreHOB CpPEHI,
HpejicTaBIsAeT TPYAHOCTH. B ¢BA3H ¢ 9THM BIMsAEWe Bo3pacra-
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torero (POHA MyTareHOB CPeJIBl Ha UeJI0BEKA [OIKHO KMETh
maubouee maryGHBIC MOCTENCTBIIA.

OGpamascs ¥ W3MEHEHHAM TeHETHYIECKHX OCHOB MOLYJdA-
omit uejaoBeKa IOJ BJMSAHWEM BO3PACTAIONIEr0 3arpPsA3HEHUS
cpefibl MyTareHHBIMU (DaKTOPaM®, MBI BCTPEYAEMCs ¢ MPUHIU-
OUAJbHO HOBBIMHU, UHBIMY 3aKOHOMepHocTAMEU. Hawr y:xe oTMe-
9alloch, TeHETHUYECKAsA afalTallis BCEX OPTraHMIeCKHX (HopM
OCYINEeCTBJIAETCS 4Yepe3 OTMeTaHWe OTGOPOM TeHEeTHYECKHX
JKePTB U co3[laHMe Ha 0ase TOJ0KUTENbLHEIX MYTAIlui mIporpec-
cupHbIX (opM. [lia gemoBena orGop moTepss 3HadYeHWe (ak-
TOpa, HAMPABIAIOIIEr0 €ro GUONOrmIecKyio »BoOJIONUI0. B mo-
OYIAOUAX Tel0BeKa 0TGOpP yiKe He MMEeT TBOPIECKOTO XapaK-
Tepa, TaK KaK MEHHOCTHBIE CBOMCTBA KasKAOr0 YeJOBeKa B
BOTIpOCe 06 OCTaBIeHUHM MOTOMCTBA CTANU MPEIMETOM COIUAIIb-
Hoit spomonuy. Ha (oHe 3aKOHOB cOUMaNbHON JRUBHU NIOREH
€CTeCTBEHHEIH 0T60p CTAT PaKTOPOM, CAEPRUBAIOIINM PaCIPO-
CTpaHEeHWE B MONYJIANKUAX TOABLKO T€X MyTaIuil, KOTOpEIe OIpe-
TeNS0T POoKAeHUe Mofell ¢ HacaeqCTBeHHBIME HegyraMu. Bcee
ocTaJbHOE pasHOOOpasme MyTamuili peanwsyeTca B IOIYIs-
OHuAX 9IelI0BeKa, 00eCleYnBas HOIBIeHNME B OCHOBHOM THTaHT-
CKOM TeHeTHUUYeCKON M3MEeHIMBOCTH JIOeii.

B cBasu ¢ 5TEM remeTmYecKas afanTanKa DOMYIANUA 9eJo-
BeKa IOJ] BIMAHWEM BO3pACTAIONIell B3aTPASHEHHOCTH CpPe[bI
MyTareHaM§ OKAa3bIBAETCH HEBO3MOKHOIM,

B cBeTe CKa3aHHOTO OYEBMIHO, 9TO JI0060€ MOBHLIMICHUE
MyTareHe3a y UeJOBEKA NPH YBEJIWYEHNH 3arpsA3HeHHOCTH
cpesl MyTareHHLIME (DaKTOpaMu cileqyeT OPU3HATD BPENHBIM.
OnHAKO HeNb3sd CTaBHTL albTePHATHBY: WJIN MOpPaskeHHe Ha-
CIe/ICTBEHHOCTH YeJI0OBeKa, WIH POCT HAYIHO-TeXHHIECKOM
pesomtonmu. Heo6xomuMo COXpaHMTL Hay4HO-TeXHHUYECKHH
mporpecc 1 He JIONYCKaTh 3arpasHeHUs cpenbi. BMecre ¢ Tem
HEO6X0AMMO MCKATh AKTUBHEIE METO[H 3AIMUTH IIPOTHB MYyTa-
reHe3a — XUMHAYECKHUE CpPEJCTBA, AHTHMYTareHBI, AKTHBAINA
(hepMeHTHEIX CHCTEM pellapalud | T. [,



T'zasab.
IT'EHETHNKA N BYJYHIEE YEJOBEKA

H acTosIee u GyayIiee 4e0BEUeCTBa 3aBUCHT OT COIMANE-
HOTO IepeycTPOiMCTBA MuUpa. BMecTe ¢ TeM KU3HL YeloBe-
Ka IpOoTeKaeT IO OMOJOIEYecKHM 3aKOHAM. PasBmrie wesmose-
Ka, ero 3[0pOBbe, MIATEIHLHOCTL JKHBHHU, CTaPOCTH, CMEPThL —
Bce 9TO 3amporpaMMupoBaHo B ero Momeryrax [JHHK. Buaaro-
fapsA HalHYuio CO3HAHUS B HACTOsINee BPEM: 9eJOBEK BO3He-
CeH Haj BceM opraHmdeckmM MmMupoM. (Dusmueckoe OGymymiee
9ell0BeYECTBA B3aBHCHT OT TOTO, CyMeeT Ju OH cGepedb CBOIO
NParoneHHy0 HACIE[CTBEHHOCTh W CMOKET I OCBOGOMUTL B
3aIMUTUTL ee OT fAeHcTBEA (aKTOPOB, HAPYIIAIOIIWX €€ MOJ-
HOIIEHHOCTE,

OXPAHA OKPYRAIOIIEW CPEJIBI M HACJHEJICTBEHHOCTD
YEJIOBERA

3arpssEeHNe MyTareHaMM OKpY’Ralome#l cpemsr — obpar-
Hag CTOpPOHA Mefann HAyIHO-TeXHHYECKOTO NIpOrpecca demo-
BedecTBa. JarpsAsHeHUE CPeiBsl MyTareHAMU KacaeTcs CaMOTo
IParomeHHOT0, 9T0 CO37|aHO BBONIOIMEN KuBOfl Marepum,—
reHeTHYEeCKO# mporpaMMsl denoBeKka. OHO 3aXBATHIBAET TaKKe
TeHO(OH B MOMYJIANKHA BCeX BUOB ;KUBOTHBIX, PACTOHUI, GaK-
Tepuil W BUPycoB, Hacensomux Omocepy. Coxpamemme n
yIpoueHNe OWOIOrmIecKUX OCHOB UEJIOBEKAa W BCEX IKUBBIX
CYIIeCTB B YCIOBUAX M3MeHEHHs OmOc(epHsl TpeGyIT TOYHOTO
3HaHUSA 00beMa W XapaKTepa BIMAHMUSI CO CTOPOHBI MYTareHOB
cpensl. B nacrosimee BpeMs yiRe CO3[AH I(ENBIA PAN CIym0
WO CIeHEHHI0 (MOHHTODHHTY) 3a OCHOBHEIME pecypcaMu u
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mponeccaMu, HAyIMEME Ha 3emiae. Ecth caymba oxpaHb! HEAP,
CIIeKEHMA 3a OO0, 3a YPOBHEM 3arpA3HEHUA OKPYKawIen
cpefsl  ap. Bece 3TH cay:RGel B MTOre OXPAHAIOT WHTEPECHI
gejoBeKa. B Hacrosmmee BpeMs MBI CTOMM mOepefl 3amadeit
CO3MaHMUA CHY:KOGBI 0 MOHMTOPHHTY 3a TFeHO(MOHIOM CaMoTo
9eJI0OBEKa, KOTOPass OpeficTaBisgeTca HamGojee BaKHOIM.

B ocHoBHBIE 3a7jaul TeHETHYIECKCTO MOHUTOPHHTA BXOIAT
permcrpanua 9Wcia MYTandii ¥ CPaBHEHWEe TeMOa MyTHPOBa-
HUSA B MOCHENYIOMAX MOKOJEHNAX M0 OTHOMIEHUIO K MCXOHEIM.
HecMoTps Ha KayKyIIyIOCA OPOCTOTY STOH 3ajavdm, pealbHOE
€e peleHre CTATKEBACTCA C I[EIBIM PANOM TPYAHOCTEM.

T'maBHas TPyMHOCTH IPM MOHUTOPHUHTE 3a MOABIEHUEM HO-
BBIX MYTammil B MONYJANMAX 9YEJOBEKA COCTOUT B OTPOMHOM
pasHOOGpa3Wy reHeTHIECKHX 0cobeHHOCTel uesnoBera. Ilo cra-
THCTUKE pAfa cTpaE EBponst m AMepuKn, eseroqHo posKIaer-
cs1 okosto 6% peTedl ¢ reHeTmYeCKH OOGYCIOBIGHHBLIMH BPOMK-
neHHBIME 3a6oieBanmaMu. Eciam K aToMy H06AaBUTH MOBOIBLHO
OONBIIOe YHCIO HACHEeJCTBEHHBIX 3a60JeBaHUiL, NPOABIAIO-
MEXCH K KOHIYy IePBOrO rofia PasBUTHA B (DOPMe Pa3IHTHBIX
MOPPOPYERIMOHATHHEIX HaPYIIeHAN, TO 9TH HMUPPHI CTAHYT
eme Oonee sHaumTedbHBIMH. [Ipumepmo 309% cmomTammBIX
aGopToB (BEIKUBIIEIH) OGYCIOBIEHO CTPYKTYPHLIMA MYy TATIHA-
Mz xpomocoM, 5% GONbHBIX, FOCOATANN3APOBAHHEEIX B GOJb-
HIOAX, IMEIOT MYTAIlUi KakuX-TuG0 reHHHX JOKYCOB, a OKOJIO
1Y% GoabHEIX ¢ aHOMANEAME umcia xpomocoM. Hasamocw Gor,
MOABIeHME MOMHHAHTHBIX MYTAI(H# [OIKHO COOCOGCTBOBATH
5M(OEeKTUBHOCTHE TeMIIa MYTAMUA y 9eJ0BeKa BCIeACTBUE (eHO-
TUIOUYECKOT0 OGHADYIREHUSA WX B mepBoM ke moxoienwmu. On-
HAKO DTO OKa3bIBaeTcss He Tak npocro. [leixo B TOM, 94TO OJHO
¥ TO jKe 3aboleBaHme MOKET OBITb O0YCIOBIEHO HE3ABUCHMBI-
Mz reHaMI AW BO3HEKHYTH B NPOIECCe HHANBANYANbLHOTO Pas-
BUTHS B KauecTBe Mopmduwranuum. Bce 9T0 B 3HAUYHTENHHON
CTeIeHW 3aTPYMHAET yIeT KOJAMIecTBa MyTamuil W WX pPasHo-
o6pasus B HONYIANUAX TeI0BEKA.

OueHnBasg TPYMHOCTH, CTOAINHE HAa IOYyTH NOKAa3aTelbCTBA
TOTO, ITO JIAHHBIE MYTAllUl BO3HUKIW [eHCTBUTEIHHO B H3Y-
9aeMOM NOKOJIeHWH, NPUXOAUTCA NPHU3HABATH, YTO OGBIYHBIMM
MeTO/laMF HTPAKTHIeCKH HEBO3MOYKHO OCYIIECTBUTL MHPOBE/je-
Hue MOHWTOPWHTA 3a M3MeHEeHHeM TeMIla MyTalil y JeJoBeKa.
ITora BosMOMeH TONBKO ydYeT OTHEIBHHIX THIOB AHOMAJHN B
COOTBETCTBHM C POCTOM HX YMCIEHHOCTH BO BPEMEHH.

OupefiesieHEbIe NEPCOEKTHBEL IJIS MOEUTOPHHATA OTKPEIBACT
HCNOOJIb30BAHKE MUTOTEHETHIECKHX MeTONOB. Ilpu sTOoM mporo-
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IOUTCA MYTeM MPAMBIX MUTOIOTHYECKHAX HaGIIO[jeHNH MacCoBEIi
aHalIu3 0GpasloB B KYJbType KPOBH C IENbI0 OMpPEeleleHHA Y
GONBHEIX MOflell M3MeHeHH! XPOMQCOMHOTO ammapara. B psme
CIly4aeB XPOMOCOMHEIe HapPYINEeHUsS HE BCETJlA CBA3AHHEL U (e-
HOTANUYECKAME MPOABIEHUSAME, KOTOPEIE MOTYT HE OTIAYATb-
CA OT HOPMHL. AHalwW3 KPOBE MO3BOJAET BBIABUTH BTH XPOMO-
coMuble Hapyimenua. lluToremernueckuit MeTon MOHHTOPWHTA
HOKa eIre PegKo MCHOJB3YeTCSa B CBA3H ¢ OTCYTCTBEEM paspa-
GoraHHOTO 0GOPYHOBaHUA [ GHICTPOTO aHAIN3A OYeHH (OIb-
HIOTO KOAMYecTBAa 06pasnos Kposu. AHamms GONBUIOro KoJmde-
CTBAa KPOBM fleTell HYKeH [/ BHIABIEHWUS HCXOTHON TaCTOTH,
T. €., HCXOQHOW TOYKE OTCUETa [IJA M3yUeHWUS BIUAHUN MyTa-
reHHBIX (PAKTOPOB CPENEl B PA3IWIHEIX reorpaduiecKux paito-
max. OgEako Takoe o6opymnoBaHWe HJs YCKOPEHHOTO aHAIM3a
06pasIoB KpoBHW feTeil yie HaumHaeT paspabaThiBaThcs M
BHEIPATHCA B OPAKTHKY. ITO OO3BOJIUT HPOBOMUTH ITHTO-
PeHETHYECKYI NPOBEPKY TeMOa MYTHPOBAHHA NOMYIAmuit
Jlofieil B 3aBUCUMOCTY OT CTEIEHW MYTareHHOCTE (PAKTOPOB
CpPEeNEL

HoBrbie nepcmexTrBsl mis ydera MyTanuil OTKpPBIBAeT U3Yy-
yenme GeJKOBOTO woxmMopdmaMa (pasHOOOpasua OeaxoB).
B mammoM cayuae mpoBOMTCH TaKKe aHamm3 Kposu. Meron
U3y9eHAA GEIKOBOrO MOJAMMOP(U3Ma OCHOBEIBAETCA HA TeHETH-
JeCKOM KOHTPOI2 CHHTe3a GeNKOB B XO[e KIeTOYHOTO GROCHH-
tesa. Hax mssectHO, ojfuH renm Hecer B cebe wmHE(OPMAIUIO
0 CTPYKType (¥ COOTBETCTBEHHO 0 (DYHKIWAX) OXHON MOMHIEL-
THEIHON Moueryabl. B xome OmocmmTesa GEIKOB BTa reHeTHYe-
crag mH(OPMAIUA Pealn3yeTcs B BHAe 00pa3OBaHUS OmpeJie-
JeHHOH MoneRymbl Oenka. B xpomMocoMax afpa KIETOK deloBe-
Ka COJIeP:RUTCS OIPOMHOE ROJIMIecTBO reHOB. COOTBETCTBEHHO
1 KOJIWYeCTBO BUJOB CHHTE3WPYEMBIX OENKOB TaK/Ke BeIHKO.
FemoTun (T. €. COBOKYIHOCTH T€HOB) KayKIOTO YelOBEKa YHH-
KajleH TT0 CBOEMY COCTaBy, 00 9TOM MOKHO CYIUTH U M0 Geaxro-
BOMY COCTABY Ka:KIOT'0 UeJIOBEKA, KOTOPHIA HMeeT CBOM 0cobeH-
HOCTH. B ¢BABW ¢ 3TUM permcTpanus pa3IddHBIX BULOB GENKOB
1 KOHTPOJUPYIOMMUX 5TH OeJKUH TeHOB [O3BOJAET OLECHHUTI
q4acTOTy MyTauuwi B TaHHON momyianwz. dacrora MyTammil
OIHOTO TeHa HEBEIUWKA, MOO3TOMY KOIWYECTBO HAOIIONeHMH
JOIKHO OBITH JOCTATOYTHO GONBIINM, ITOOH OOGHAPYIKHTHL MY-
ranTHEI Genor. Eciam e Gymer o6HAapy:KeH MyTaHTHLIA
GeoK, HEOOXOMMMO WCCIeNOBAaTh PONCTBEHHUKOB, [JA TOTO
9706bI ITOKA3aTh, UTO BOBHUKINUI HOBBIA 0EJIOK — pesyabTar
HOBOHl MyTamuu: reHa.
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Hapsany ¢ MOEMTOpPHHTOM (CleKeHHEM) TEeMIOB MyTamui
B NONYJANUAX YeJOBeKa B CBASH C YBEAUYEHHEM ONAaCHOCTH
PAIHAIHOHHOTO U XIMUIECKOTO MyTareHe3a BOBHHKAIOT TPOG-
JeMbl MPOTHO3a, T. €. OIMEeHKH BO3MOKHEIX MOCJIENCTBHAM.
H. II. ly6urnE ¢ COTPYNHEAKAMEA TEOPETHYECKH I HKCIIePUMEH-
TaJIbHO 0GOCHOBAJ [Ijif YeJIOBEKA 3aBHCHMOCTD YHMCIa MyTaruil
OT 03Bl MyTareHa C IIOMOINLIO IIPE/CTABIEHUS 00 «yIBamBa-
omein pose». OmpegereHne Tako#l 3aBECHMOCTH TO3BONSAET
paccuuTaTh W KOIMYECTBEHHO BBHIPABUTL TOT «TeHETHYECKUH
Ipy3» B BHNE [OONOTHUTEIBHBIX MyTanmui, KOTODHIi NaHHAST
monyJiAnus 6ymeT WCOBITHIBATH IPH TOM WIK WHOM IOBBIIIE-
HNW KONHWYeCTBAa MYTareHOB B cpefe oburaHWsA. BosmoxkHas
MUHAMANBLHAS YIBAUBAIOIIAA 03a i NOHU3UPYOIIeH pagua-
IUE OKa3alach CpaBHUTeNbHO HeGombmo# (10—20 p) u Grina
NpUHATA IIA ONEHKN OHACHOCTH OQUIUAJLHBIME OpTraHaMH
OOH.

3a mpeJIISCTBYION[YI0 HCTOPHIO PA3BUTHUS YEJI0BEYECTBA,
TJIaBHBIM 00pa3oM 3a CUeT eCTeCTBEHHOTO MYTAIIOHHOTO IPO-
mecca, yke HaKONMICH (TeHeTHYeCKHH Ipys», BHIPaKaIOIIUA-
¢s1 B GOJBIIOM YHCIe HACIECTBEHHBIX U TeHeTHIeCKH 0GYCI0B-
MeHHSIX 3a00jeBaHUN, MOEepPeYeHD KOTOPBIX YiKe MPEBHICUI
2 roic. [lpu cymecTByomux Mepax 3aIMuTH OT OCNYIeHAH yIe-
grie CIITA momararot, uto e:xerommo 0,05% HOBOPOMIEHHBIX
nmeteil GymyT MMeTh TsKeJsie 3a60jeBaHUS OT JOMHHAHTHBIX
¥ PerecCHBHSIX MyTanuil, BRI3BAHHEIX HCKYCCTBEHHEIMU HCTOY-
HUKAMU pajfimaliui.

OmyTuMEIii Bpes 96I0BeYeCTBY HAHOCAT HOBOOGPA3OBaHUA,
06y CIOBICHABIE MYTAIAAMA COMaTHIeCRUX KIETOK. TOMbKO Ha
OHOM aMepPVKAHCKOM KOHTHHEHTEe B CBA3W C MYyTareHHBIM
BIUSHUEM OKPYMKAWIMel cpeqbl MOKHO B OAMKailimme roms
ORUJaThL yBenmueHme Ha 2% cMepTeNBHOrO MCXOMa OT TaK
Ha3bIBaeMOT0 (CIOHTAHHOTO pPaKay.

Bospacramme wacToT XpOMOCOMHSIX MYTANUil HOJMKHO BBI-
3BaTh POCT CHOHTAHHBIX (ECTECTBEHHBIX) BLIKmsImei. Taroe
BO3pacTaBWe OBIIO BaperucTpmpoBaHO, B dacTHocTH, B [IBe-
um®, rge wx gacrora sa mociaegHme 50 Jger momHsIack ¢ 6
mo 149.

Psn saGonepanwuif, CBA3aHHLIX ¢ NATONOTHEH GepeMeRHOCTH
n pedexramu pasputmd (cmHApPoM [layHa m Ap.), 3a HEpPHON
¢ 1966 mo 1976 rop ysemmumnca B 2—2,5 pasa. Hecommenno,
9T0 9TH JaHHBIE HAXOMATCS B MPSAMON 3aBHCUMOCTH OT yBENH-
9YeHUA 3aTPA3HEHUN MyTareHaMH CpPeIsl, OKpY:Halomed weJo-
BCHa,
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[lma saMeTHOrO yMeHBIIEHWs DPasMepPOB BO3MOKHOTO He-
GIaronpuATHOr0 MYTATeHHOTO NEHCTBHA, CBA3AHHOIO C IIPH-
CYTCTBHEM B OKPY!KaioImell cpejie XUMUIECKHUX BeIecTB, HEOO-
XOEMO OCYINECTBIATH WCOBITAHWA B TECT-CHCTeMax (KOHT-
PONBHEIX METOfax) Ha MYyTareHHOCTh BCeX IOAOGHEIX
coepmupenuit. OQHAKO BTO YCIOBHE BHIMOJIHUTHL BEChMA CIOKHO
BBHY OTPOMHOTO KOJIWYECTBA PABHBIX XHMHYECKHX COeJH-
HeHW.

Buecre ¢ TeM majke Te MeTOmbl KOHTDOJA, KOTOPBIMH
pacmomaraioT B HACTOSAMee BpeMa ydUeHBIe, OPUTOJHEL [JiA
MPOBEPKH Ha MYTAareHHOCTH GOJBIIOr0 KONHYIECTBA XUMOTE-
CKUX COeNWHEeHMI.

OugeBugHA Ba)KHOCTH [NallbHeHINell paspaboTHE NPHEMOB
MOHHTOPUHTA 33 TeHETUIECKIMY U3MEHEHUAMY B MONYIAMUAX
gemoBexa. OfHAKO, OpesKme 9eM MOHHTOPUHT 3a (TeHeTHIe-
CKHM I'DYy30M» 4ejloBeKa TBEePAO BCTAHET HA HOTH, HEOOXOMIMO
U3y4aTh CTEeIEHb 3arpAsHeHWs Gumocepsl MyTareHaM® C IIO-
MOINBI0 CHENHANbHLIX KOHTPOJBHBIX METOJ0B — TeCT-CHCTEM.
Pemenne s10it 3agaun Tpebyer n3ydeHUs BIAUAHUA MYTAreHOB
CPensl s BHPYCOB, GaKrepwit, pacTeHW#, HWBOTHBRIX. [as
ROKION W3 9THX IPynnm OPraHWYECKOW MPUPOREI MCIONb30Ba-
HEEe TeCT-CHCTeMEl MO3BOJIUT HPUOIUBWTEILHO ONEHATh HX
OMACHOCTE NI YeJOBeKa W, KPoMe TOoro, Oyger MMETh caMo-
CTOATENbHOE 3HAYEHUE.

OT[eapHBIM BOIIPOCOM CTOUT CO3JaHHE DKOCHCTEM MUKpO-
OPTraHU3MOB 1 GHONOTMIECKOH OINCTRY OTXO/0B XUMAYECKUX,
METAIIYPTAIECKAEX U APYIUX NPe[NpPHATHHN, a TaKxKe mpoBee-
HHIe TeHeTHYeCKOro oT6opa [iis OpraHW3MOB, JKUBYIIAX B Cpe-
Je, BapasKeHHOH XMMWYECKUMHI W PAIKOAKTUBHBIME OTXONaMMH.

UcnonszoBanme HaGopa TecT-CHCTEM TO3BOJHAT YIABIUBATh
U3MeHeHNA MYTAreHHOCTH CPe/Hl, HMeIoIue KaKk II0GaabHBLH
XapaKTep, TaK U IO OTHeNbHEIM paifoHaM. BMecte ¢ TeMm cie-
IyeT yd4ecTh HepPaBHOMEPHOCTHL DPe3YJILTATOB, MOJYYEHHEIX OT
TECT-CHCTeMBI, [JIs Pa3HBIX KIETOK UejOBeKa. B OCHOBe 3TOi
HEPABHO3HAYHOCTH JIeKAT WHIWBHAYANbHAS CHEIU(PHKA cOMa-
THYeCKHAX U IONOBBIX KJIETOK 9el0BeKa, a TaKiKe 0COGeHHOCTH
mporieccoB 06MeHa BEHIECTB B JAHHLIA MOMEHT B KI€TKEe, KOTO-
pble MOTYT 3aMeTHO M3MEHATH MyTareHHOe fielicTBEe aKTOpPOB
cpensl. Bee 5T0 mokasbiBaer, 4To M060il aHAINS M KOHTDOID,
mMeIollie MecTO B TECT-CHCTEMaX, IIPU OmeHKe MyTaudi y de-
J0BeKa HOCAT YCIOBHHEIYA (mpmGiamsurTelbHBIN) xapaktep. Tax,
€CJIH IPOBEPUTHh TeHETUYECKHN 3PQEKT 0T MelicTBMA Kakoro-
an6o O/HOTO coefUWHEHWS, TO MOKET OKasaThCH, UTO NAHHOE
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coenriHeHne BeneT ce6da KaKk MyTareH o OTHOIIEHHIO K OaKTe-
pHUAM, HO HeHTpajleH B OpraHH3Me YelOBeKa, U HA00OPOT.

BasxHeiiiuuM HampaBieHHEeM MOHHTODHHTA SBJIAETCA aHa-
Jii3 HE OTHENbHBIX COeNMHEEUH, a H3ydeHne KOMIIEKCA MyTa-
TeHOB CpPeJbl, COCTABIAIONIAX AP0 MYTAareHHON 06CTAHOBKY Ha
MaHHOM HTale W3MEHEeHWs W PasBuTHA Gmocgepsl. 9TO HPUH-
IANAAILEO HOBEIX BUJ MOHUTOPHHTA.

Yro6ul o6ecnevunTh MOHUTOPHHT 34 MYTAWOHHBIMA H3Me-
menmaMu B Gumochepe B medoM, HeoGXOmEMO paspaboraTsh
METONEI MO/IEIVPOBAHES IIAaBHEIX KOMILIEKCOB MYTareHOB, Kak
rnoGanpHOr0 (06I(ero), TaKk W JOKAIBHOTO (MECTHOTO) 3HaTe-
Husa., B ao6oM oTfenbHOM IPOM3BOACTBE, KPYIHOM TOPOfe I
IOPYTUX TePPETOPHAX HAGIIOgaeTCsa coeruguKa 3arpA3HeHA 1
KaK CJe[CTBHe 3TOro — crerudura MyTareHHBEIX CBOHWCTB Cpe-
nsl. B cBsA3® ¢ 5TMM 0YeBHM[HA IIeNeCO06GPABHOCTH COCTABICHASN
KapTorpauu KOHIEHTPAIHUil OTHEeNbLHLIX MYTareHOB B Cpefie
I UX KOMINIEKCOB B IIpefeiax m3ydaeMmoro paiioHa. MecTHsIle
(morampHEIE) 3arpAsHeHWs HAYT Ha (oHe obmmx (TIo6ais-
HBIX) 3arpsA3HEHHN B BUe OKUCIOB Cepbl, YIIEeBOJOPOMIOB, CO-
Jeil TAKEIBIX METAJIOB M [APYIMX XHEMHAYECKUX COeMHEHUI
O6muit mror oT 3PQEKTOB 3aTPA3HEHNUN CPEABI MOKHO IOJBE-
CTH JUIIs> HA Gase CONOCTABIEHWA BeMIUYWH IOMYISNuil, HON-
BePIKEHHBIX  3arpa3HeHWsM, HW CTEHeHH  MYTareHHBIX
3 PeKToB.

MopgennpoBaHUe YCIOBUI, OTPAKAIOMIUX JNOKAJLHBIE 3a-
IrPA3HEHHS CPeIBl, MOTYT OCYIIECTBIATH CAHUTAPHO-IUTHEHH-
YeCKUe CIYKOBI.

OGmue xe (raoGanbHEE) 3arpsasHeHus Gmocgepsl HEOOXO0-
IUMO W3y9aTh OyTeM OIeHKHW ofmell MyTabmapHOCTH. 3eCh
cleyeT W3yJaTh MAKCHMaJbHO BO3BMOMKHDIA 00BeM HPAMBIX
myranuii. TakuME OyTAMM MOKHO OIEHWBATH KOMIUIEKCHBII
pdeKT MYTAareHOB Ha KPYNHBIX XMMUYECKUX, METAJIyPrude-
CKEX, IeIII0JI03HO-CYMaKHEIX W JPYTEX OPOM3BONCTBAX, TN
OOCHeNCTBUA 0T 3(PPEKTOB MyTATEHOB MOTYT GHITHL OYEHBL 3a-
MeTHH. B armx ycroBmax menecooGpasHO MCIONb30BAHEE
QHTEMYTareHHBIX COeUHEeHMI.

Temetuueckas caymGa oxpaHBl HACIeNCTBEHHOCTH W
yCIeIIHOE NPOBENEeHWE TeHeTHIECKOT0 MOHHTOPHHTra Oymer
IMeTh B CyAyIieM rocyfapCTBeHHOE W MeKIyHAPOJHOe 3HaTe-
mre. IloaToMy BLIGOp mapaMeTpoR cieskeHEMA 3a remo(OHIOM
mONynAnuHd, OmMeHKA MYTAreHHOCTH OTHENbHBIX COeNWHEHHI,
BBOZIIMBIX B CPENy, MOJKHBI IMETh MeRIYHAPONHLIe CTAHIAp-
TEL I 00JIaflaTh CONOCTABUMOCTBIO MEKIY COGOif,
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ITepen reopmeit Myranmii eIme CTOMT 3ajada yCOBEpPIIEH-
CTBOBAHUA TECT-CHCTEM JIA WM3YIeHUS CTENeHH MNOBBIIICHUS
MyTareHnoB B cpefie. O6Ique TPEANUIE TAKOH PaGOTHI ACHEI, U
OHa MHTEHCHUBHO HfeT B Hamm fHA. HacrymaeT BpeMs cosja-
HOS TPAKTHYECKOX TeHETHYECKOH CIyKO0bl IO MOHHTODHHTY
MyTareHOB cpefbl. B Hacrosiee BpeMs BOIPOC O MyTareHax
cpejbl BBIIBATACTCA B KAaYeCTBE KPymHENmed npobaeMsl, paGo-
Ta Haf KOTOPOH HaCyIIHO HeoGXonuMa IS COBPEMEHHOr0 W
OyayImero 4ejoBe9ecTBA.

PasBuTtve mpom3BOmMTENBHEIX CHI B SHOXY HAYIHO-TEXHH-
9eCKOH PeBOMOIUE TPe6yeT JOATOCPOTIHOTO HAYIHOTO SKOJIOT0-
reHeTHYECKOr0 aHaNW3a W MPOrHO3MPOBaHUA. HaxkmM oGpasom
9HEPTeTHKA W XUMUBAIHsI, HOBbIe (JOPMEI CEITHCKOTO XO35MNCTBA,
MeJUIWHCKIEe IPeIapaTsl, H3MeHeHIe TaHTMadTOR IPHN cO3Ma-
HIU ACKYCCTBEHHBIX MOpeil m mepeHOCa CTOKA BOJ PEK, PasBu-
THEe adPOHABTUKE, TPAHCOOPTA W BCe Apyrme (POPMEI HAYIHO-
TeXHUYECKON PEBONIOIUU BAWANT Ha 6uochepy I B KOHEUHOM
nTOTe Ha 4el0oBeKa?

BospMeM B xadecTBe mpmMepa OBICTpOe pPasBUTHE TOPOjaA
¢ GoxpImuM HaceleHWeM. B Hammeil cTpaHe OpW CTPOHTENBCTBE
TaKOTO0 TOpojla MpEeAycMaTpwWBaeTcs Bce HEOOXONMMOe L
yclexa OpOW3BOACTBEHHOH MesaTeJbHOCTH Jofell u s obec-
neveHus KoMpopToM ux ;Km3HE. OTHAKO BTOTO He 0CTATOYHO,
PazpmTme ropoma [OMIKHO OBITH NPOKOHTPOJIMPOBAHO K
YTBEPIKIeHO DKOJIOT0-TeHeTHIECKAM mporro3oM. HeoGxomumo
nofcunTarh Gamanc GakTOPOB, OKA3HIBAIOMINX OTPUNATedLHDIH
ahpeKT Ha TeJO0BeKa (KOIMIECTBO YIIEBOMOPOMIOB, OKCHIA 230-
ta (II), comeit TAmKeNBIX METAJIOB, YIIIEKACIOT & T. . B EO3-
nyxe, Boze). B cBere »THX maHHEIX HEOGXOMHMO pa3yMHO,
Hay9IHO 00GOCHOBATEH W MPOTHBONMOCTABUTL MEHCTBUIO BPENHBIX
akTopoB BumAHME (PAKTOPOB, CHHMAKIIUX OTPHWIATEILHEII
spdert. ITO KacaeTcs KOIMIECTBA, PA3MEIEHNA H BHIOBOTO
cocTaBa PacTUTEIHHOCTH. Y POBEHL MCHOIAL30BAHHA 6E30TX0[-
HBIX [POW3BOJCTB IS NPEIOTBPANIEHAA ¥ HACENCHNA Hacle-
CTBEHHBIX 3a60JeBaHUN HEOGXOAHUMO OCYIIECTBIATHL 3a CUET
[JAHHBIX TeHETAYECKOTO MOHETOPHHTA. KRaKIbIil Topon momsKeH
OBITH MpeBpameH B 61ochePHEIA KOMIIOKC I TAPMOHMIECKO-
TO CYIIECTBOBAHUA 9eJOBEKa W MPHPONHEIX (hakTopoB. B stmx
YCIOBUAX HA BHICOKOM YDOBHE OKaKeTCA B3AMMONEHCTBHE CO-
OWAAbHOX W TEeHETHYECKOX MNpOorpaMM i PasBUTUS JIIONEH.
To e KacaeTca CeIbCKOX0BAHCTBEHHBIX PETHOHOB, IIpO-
MBHIIIJIEHHBIX PalloHOB, MOpel, MCHONB3yeMLIX paHOHOB ceBe-
pamT. [.
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PasBrTue HayYHO-TeXHUYECKON PEBONIONHE BEIeT K yBe-
JIU9eHNIO OTBETCTBEHHOCT! TeHeTHKOB U DKOJOTOB 3a GyayImee
YelloBeUeCcTBA. PelnTh 3TH 3afaul B HOJHOM 00beMe Helb3s
B VCIOBHAX KAUUTAJIMCTHIECKON KOHKYpPEHIHWM, KOTOPOH Xa-
PaKTepHO Ge33RaJ0CTHOE OTHOIIEHNE K MPUPOJe.

ComnumanusM 1 KOMMYHU3M, CTPOANIAECS Ha HAYTHOA OCHOBE
IJIAHXPOBAHUA, OoGecmedaT peNIeHHe THTAHTCKMX HO CBOEMY
BHAYEHHIO NPOGJIeM TeHeTUKM U JKOIOTHH, CIOCOGCTBYIOIIHX
CO3JaHMI0 IOMHONEHHOH Cpejbl, OKPY:;Kalomell dejoBeKa, H
6mocepsl B 1EIOM.

FEHETUYECKAA HMHIOKEHEPUA 1 EE IPARTUYECRUE
NEPCIHERTHBBI

VaTeHcuBHOE pasBHTHE TeHETHKEN, (PUBUKO-XUMUYECKHAX
MeTOJI0B B MPUJIOKEHWW K MOJEKYNAPHOH OWOJOrHH, ycmexu
OuoxuMuz 00yCIOBUIW BO3HWKHOBeHWE HOBOTO HallpaBieHHA,
MOJIy4nBINEero HasBaHWe «reHeTHuecKas wmH:KeHepusy. Camo
Ha3BaHUWe «reHeTHYIeCKAs WHIKeHEPHA» YKA3EIBAET HA BO3MOJK-
HOCTH MOJIeIUPOBAHNS HOBHIX MeHETHYECKUX NPOTPAMM, a 3a-
TeM BOIUIOMICHUS UX B JKUBBIE OPTraHM3MEL.

VcryccrBeHEHOE M3MeHEeHNE HACIEACTBEHHOCTH PACTEHEN U
JKUBOTHEIX M3[aBHA MCIOJB30BANIOCH B MPAKTHKE CeleKIHOHe-
poB. Ho Tonbko paspaGoraHHbIe B IOCTEJHME TOABL METOJSI
o0mell 1 MONEKYIAPHONA reHeTHKY, MOJIEKYIAPHON CHOJOTHE &
OMOXUMUY CO3TANU PEajbHYI0 OCHOBY I Ka9eCTBEHHOTO IIe-
pelloMa B BO3MOKHOCTAX yIPABIeHHS HACIEACTBEHHOCTDIO, YTO
IaeT HaM IPABO FOBOPUTH O POKICHNY NPWHIUINAILHO HOBOTO
HampaBleHUST — reHeTUIeCKON WHIKeHe PUH.

IIpenmeroM wmccienoBaHWS TeHETHYECKON WHIKEHEPUH
ABJIAETCA KaK OPraHWSM B IIeNIOM, TaK U APYTHe YPOBHU Opra-
HUBaMuu KUBOTO: 1) MOmeRynApHLIA, KOTma 7eiI0 Kacaercs
OTHEIBHEIX MOJEKYN; 2) XPOMOCOMHBIH — OTHENBHBIX XPOMO-
coM; 3) DUMCOMHBIA W TIA3MUIHBIA — reHOTHIECKUX eNWHMI
OATONNA3MBI; 4) KIETOUHEIH; 5) TKaHeBEHI; 6) opraEmaMeH-
HEIA 1 7) NOMyIATUOBHEIN.

Rax n xaKpman HOBasg 6UONOTMYECKAS NUCIUIUINAA, TeHOTH-
YecKas WH;KeHepHWd He BOBHMKIA W3 HWYETO, W, MOMKAIYH, ee
UCTOPHIO MOKHO HAYaTh ¢ paboT, MOKa3aBIINX BO3MOMKHOCTE
IleJeHaIpPaBIeHHO, IO 3apaHee paspaboTanHHOil Mojean, usMe-
HATH KAPHOTHIEL RIETOK u ocobeit. OmHOM M3 mepBsIx mMOmoG-
HEIX paboT gBuaserca paGora B 1934 romy H. II. Jy6umnma.
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HOCBAIEHHAA H3YUeHWI0 H3MeHeHH A BUJ0BOI0 TUCIA map Xpo-
MOCOM y INIOHOBOI MYIOKZ-PO30(HILI, MMeIneli B HOpMe
4 mapsr xpoMocoMm. B pesynbrare HpOBEJEHHEIX ONBITOB ©
HCIIOIb30BAHNEM DEHTTEHOBCKOTO OGIYYeHHsA GBI CO3[AHBI
0co0H ¢ U3MEHEeHHLIM KAaPUOTHIIOM 110 3apaHee MpefiCKa3aHHOA
MOJeli — Kak ¢ YMeHBITEHHBIM (3 maphl), TaK ¥ ¢ YBEJIMIeH-
HBIM 9ECIOM ([0 D map) XPOMOCOM.

B mocmemymommx wuccieoBaHWAX [APYTEX YUeHBIX OpH
MOMOINZ PEeHTTeHOBCKOTO 00NydYeHHs OBII OCYIIECTBIEH Iepe-
HOC y4acTKa XPOMOCOMEI ¢ TeHOM YCTOMIMBOCTY K MapasuTHyIe-
CKOMY IpuOKy — JIHCTOBOIl p:HaBIMHE C OFHOTO NHKOPACTY-
Iero 3laKka B XPOMOCOMY MATKOM mimeHmmbl. IloxydeHmsie B
pesyabTaTe HOBBIe (POPMEI MATKON NINeHUNH mprobpenn 3apa-
Hee MIAHUPYEMYI0 YCTOWIWBOCTE K JIMCTOBOM PiKaBYMHE.

Cosercruit yaersiit B. A. Crpyrrukor B 1971 rony npume-
HUJI K TYTOBOMY IIEIKONPSANY METOJBl T€HeTHISCKAX MAaHUIY-
JANMYA HAa TeHHOM W XPOMOCOMHOM YPOBHAX, paHee paspaGo-
TaEHBe Ha Apo3odmie. OH WOXYdYmSa NDOPOABl IHENKOIPANA,
RasR[IBIA IOJ KOTOPBIX HMeJ CBOIO OKPACKY TPeHBI (sgiima, m3
KOTOPBIX PA3BUBAITCA TyCEHUIBI INEIKONPALA), IIA DTOr0 Ha
MOJIOBYI0 XPOMOCOMY OBIT HePeHeCeH YIaCTOK ayTOCOMEL. Boi-
BeJIeHNEe TAKUX MOPOJ IIEIKOMPANOB HMeeT BAJKHOe OpaKTHYe-
CKOe 3HAaUeHWe, TaK KaK CaMIbl IMeJIKONPAAA NAT GOXbIIdi
BEIXOJ{ IMEJIKA C KOKOHOB, 4eM caMiu. CaMubl W CaMKV pa3BH-
BAIOTCA M3 TPEH, PAa3imdalol(uXca 00 OKpacKe, YTO MO3BOJIAET
oT6EpaTh CAMIOB IS ITPOMBIILJIEHAOTO BHIPAI[UBAHIS,

TEHETHUYECKAA WH/KEHEPUA HA YPOBHE KRJETOR
n OPTAHHN3MOB

B coBpeMeHHON reHETMIECKON WHIKEHEPHM IITHPOKOE pac-
IpoCTpaHEHNE HONYIMI MeTO[ TEGpUAM3alud COMATHISCKUX
KIIETOK.

B 1960 romy . Bapckuit mokasas, 4To cOMaTH4ecKme
KJIETKH ;KUBOTHBIX CHOCOGHBI OGBEIMHATH IEHETHIECKYIO HH-
opmManuio ABYX POOUTENbCKEX KieToK. CIumsHWe KIeTOK, B
pesyanTaTe KOTOPOTO IMPOMCXONUT O0heJHeHIe TeHeTHIeCKOR
WHQOPMAaNUKW, HOCUT HasBaHWE COMATHIECKOH ruGpuau3amum.
B 1965 rogy M. Xappuc o6HADPYRMI, 9TO TacTOTa THOpUAM3a-
IIW COMATHYECKIX KJIETOK PE3KO MOBHIINAETCS IPH BBENEHHH
B cMech Kretox vacrurn PHH-conepxamero supyca onpeesnen-
Horo Tmma (Tak HaseiBaemoro tuina CeHfall) MHAKTHBHPOBAH-
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Horo yabrpaduonerom. Ilpm BBemeHUE TaKOro BEpyca MIPOHC-
XOUT CAWINAHUE KIeTOK W WX IOCiefqyiollee CIHAHUE IPYT C
apyrom. ORasanoch, 9T0 B TAKMUX YCIOBUAX BOBMOKHA TUbpuma-
3anus KIETOK, IPOUCXOAMAX OT 09eHb TaleKuX (OPM, TAKEX,
KaK KJIETKE KPBICHL M MBINIHN, MBIIIA W YeJ0BEKA, PAKOBON KIeT-
KU 0 HOPMAJBbHOM KIETKH YejOoBEKa U T. [I.

Braropmapst maTeHCHBHO#E paGote psga maGoparopmit OHlIm
HOJNy9eHsl KaK BHYTPHBUMOBBIE, TAK W MERBUIOBEIE TEODH/IEL
COMATHYECKUX KIETOK WEIOBEKA C COMATHIECKAMH KIIeTKAMHU
KETa#CKOTO XOMSYIKa; KIETOK KPBICH, KOMapa, 00e3bgHEI, MBI-
10U ¢ KIETKAMHE KUTAHCKOTO XOMSYKa, KYPHUIEL, Myia, 00e3bs-
HEL U T. [I.

IJKCIEePEMEHTH [0 COMATHYECKOH TUGPUAM3ANUE KJIETOK
KOCHYINCH W MEpa pacreHuit. Pamee y;ie roBOpHIOCH 0 KyJIb-
Type TKaHeH pacteHmit. B momo6GHEIX sKCHEpUMEHTAX C KYylb-
TYpO# TKaHe#l 0YeHL yA06HO BBOAWTH B PACTYMYI0 TKAHDL 4y-
HEPOMHYI0 TeHETUIECKYI0 WHPOPMALLIO.

CoMaruueckas TUGPULM3ANYA KIETOK ¥ PACTeHUH NPWHIHA-
NHATBHO OTIMYAETCH OT TAKOBOH y RMBOTHBIX. JTO OTJIWIHE
COCTOMT B BO3MOKHOCTH BLIPAIMUBAHUA MEJIOT0 PACTEHHST C
CyMMO#l HPW3HAKOB pOAMTeNed u3 [Byx TUOPHUIHBIX KIETOK.
Y SKUBOTHBIX MONYYATL TAKOH ENMHBIA OPraHE3M € CYMMOil
PORMTENBCKUX NPU3HAKOB W3 IMOPUMHBIX KIETOK He yHaeTcd.
9T0T NyThH NIA reHeTHYECKOM WHKEeHEPUH PACTHTEILHEIX Kile-
TOK OTKPHIBAET IUPOKNE MEPCHEKTUBEL.

Mpu comaruveckoirt rubpupmsanyuy TPOUCXOTAT 00HEIUHE-
Hue TeHOMOB POJUTENLCKMX KIeTOK. Tak, rufpumHas KIeTHa
9eioBeK — MBIMIs uMeeT 43 maper (86) xpomMocom, W3 HEX
23 mapst (46) or wierkm venosexa u 20 map (40) or rieTKE
meimu. Janpreiimasn cynb6a (Ipu pasMHEOMKEHAM TAHHOTO TH-
fpupa) dTHX TeHOMOB PAa3iUIHA: HAOMIOFAaeTCsA HOCTeNeHHAs
DIMMUHAIUA XPOMOCOM YeJ0BEKA, & XPOMOCOMEI MBIIIE COXPa-
HAITCA. JTO MO3BOIAET NPOCIEKUBATH NCICBHOBEHAE MPH CO-
XpaHeHNN ONPEeTeHERX GHOXUMUIeCKIX CBOMCTB MYTAHTHOM
KJIeTKU, YCTAHOBUTHL CBSI3b TE€X WM WHEIX T'eHOB YeJOBEKA C
ompejieIeHHOfT XpoMocoMoil. ¥YcTaHOBIeHHE MNOXOOHOH CBA3H
B CBOIO 09ePeb IOMOTAeT COCTABICHNIO IPYHI CHEIIeHUA, ITa
3ajlava OYeHD BAKHAA KaK B TEOPETAIECKOM, TaK U B IPAKTH-
9eCKOM OTHomeHWH. PeimeHue 3Toll 3ajadn, HampuMep, IO OT-
HOIIEHWI0 K YeJOBEKY IO3BOJNUT BEISICHHUTH, INle, B KaKOi Xpo-
MOCOMe, KaKo¥ JOKaJIn30BAH IeH, OTPUIATENBHOE BIAUAHAE KO-
TOPOTO Ha PasBUTHE 0co0HW HEOOXOIMMO YCTPAHWUTH MU yCTPa-
HOTH caM NeeKTHLI# reH — 3aMEeHHTb 6r0 Ha HOPMAaJbHBIH.
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CocraBienue TPYON CIEIIEHUS — OYeHb CIOKHELH, TPyHOeM-
wkmit mpomecc. Comarmaeckas THOPHAMBAIAA KIETOK OTKPHLIA
B BTOM BOTpPOCE HEOKUIAHHBIE W OYeHL OONbINNE IePCIeKTH-
BHL. Y3Ke YCTaHOBJIeHA JOKAJIM3AImuA pana reHos B 16 mapax
XPOMOCOM YeJIOBEKaA.

Hnerounsiii u opraHm3MeHHBEI YPOBHH TeHETHIECKON mH-
JKeHepUU TeCHO B3aMMOCBSA3aHLI. B Hacrosmee BpeMs WHTEH-
CMBHO paspabarbIiBailoTCa METOABI MCKYCCTBEHHOTO OIMIIONOTBO-
peHUA AWIMEKIeTKEM MIEKONMTAIOIIAX W 4el0oBeKa B MpobmpKe
7 BEIDAITUBAHUA B 3TUX YCHOBHAX 5MOpmoHOB. B momoGHBIX
DKCHOepUMeHTaX ¢ RUBOTHHME KIETKAMU CTaJ BO3MOKHEBIM IIe-
PeHoOC Ampa W3 ONHON KIETKU B APYTYI0, CINSAHUE B OTHO IEJI0e
OBYX MW HECKOABKUX BMOPHOHOB (DABHEIX CTAJUH PasBUTHA),
npo6ienne ogHOT0 SMOPHOHA Ha gBa WIK GOJIbINEe YUCIO H T. J.

Bonpmmoit wATEpEC mpefcTaBisier MONYIeHNe TaK Ha3hIBae-
MBIX QJUIOPEHHBIX MBIIIei, T. 6. MBIIIEH, COTepKAMUX TeHOTH-
ONYecKN pas3invHble TKAHU, HPOUCXOJAIMMe U3 KIETOK, HOIY-
9eHHBIX OT PAasHBIX POAuUTesed. JKCOEPEMEHTHI HPOBOJATCS
creqyomuM 06pasoM. IMOPHOHEL MBIIEH, JOCTUTIINE CTAIHH
8 GmacToMepoB, U3BIEKAOT U3 MATKA MaTePUHCKOTO OPraEm3Ma
U ¢ HOMOIIbBIO OTpEeIeNeHHOr0 (hepMeHTa Pa36uBaIOT HA OT/IEIh-
moie Gmacromepbl. CamBas 6IacTOMEPHI OT ABYX WM GOIBIOETro
KOIHYeCcTBA 3apPONBIMIEH, CO3MAI0T eMMHLIA KOMIIEKCHBIR HM-
GpuoH. dToT >MOPHOH HA CTAJWM TaCTPYJLL BBOUAT B MATKY
upmmu. Ha pumeymre 47 mokasamo o6pa3oBaHme TaKOIo ajlIo-
¢emHOrO 3apojbia HPW COYETAHHH GIACTOMEPOB OT UEepPHOI
u Gejioil Muimmeil. PoRIamomuiicss NPy 5TOM MBIIIIOHOK HECeT TKa-
HE 060uX pojuTeneii — u Gemoro, W UEpPHOTO, T. €. 06'beuHAeT
ux pesoTunbl. AnIodeEHEe 0cOGH MOMKHEO MONYIATE He TOABKO
OT JIBYX, HO ¥ OT TPEX, 4eThIpex m Goabmmero gmesaa ocobei.

Dpobawnecs anua  Mponasa 37°C

In vitro

In vivo

Mpuemnas matsb

Puc. 47. O6pasoBaHue 3apOAbIIa alI0(eEnbIX MBIIIe.



Bonsimme mepcmeRTHBEL OTKPBIBAET IEPEHOC AApa COMATH-
9eCKEX KIETOK B ANHIEKIETKE, OPEIBAPUTEILHO IHIIEHHEBIE
anpa. Tax, B onbiTax ¢ ogruM u3 Bujos ka6 (Xenopus Laevis)
OBLIO TMOKAa3aHO, 9TO IepecajiKka Afpa U3 RIETOK KUINEIHOTO
BUUTENNA TOJIOBACTHKOB B SHIEKIETKY, B KOTOPHIX AAPO GBLIO
y6uT0 yIbTPaPUONETOREIME JTyIaMH, TaeT MONHONEHHO Pa3BH-
TBIX 0C00eil.

B momoGueIx ciyuasx (mpm mepecajike smep cOMATHYECKHX
KRIETOK B 0e3bAlepHLIe SNIEKIETHH ONHOW W TOH Ke 0co6m)
MBI IMeeM MEeTOJ NOJyUeHHS TeHOTHIINYECKA UIeHTAYHLIX 0CO-
Geit. [Tpm ocyuiecTBIEHNN TAKAX METOMOB A MICKOIATAIOIIHAX
OHH MOTyT IpmobpecTw Ba)KHeiImee MPaKTHIECKOe 3HAUEHUE.
Hampmmep, B cTafiax KPYHHOTO POTaTOrO CKOTA, OBEI[ W APYTUX
SKUBOTHBIX BCTPEYAOTCS MeHOTUINYECKH YHUKAJHHBIE JRUBOT-
HbBIE BBICOKOH NPORYKTHBHOCTY € GONBIIVMHU YHOSMH MOJIOKA,
XOpOIIAM KavecTBOM ImepcTr u T. 1. OGHYHBIME CeTeKITOHHEI-
M METOJaMF WX TeHOTHI HEBO3MOKHO BOCIIPOHM3BECTH B IIO-
ToMCTBe (MPOECXOUT PaCIelieHne NPU3HAKOE B IMOPU/HEIX
morosenusnx). Ilonyuenue ocobelt, 06rafaoMUX IONHBIM Ma-
TEPUHCKAM TeHOTHIOM, IyTeM MePecajku Aep W3 COMATHIEC-
KOX KJIETOK B Ge3bsafepHbIe AMMEKIeTKA OTKPBLIO OB OYTHh K
KOJIOCCANBHOMY IOBHIINEHUI0 TPOU3BOIUTEALHOCTH KEBOTHEIX
B CeIbCKOM X03AHCTRE.

HoBble BO3MOKHOCTH [Ji1 TeHETHYECKON WHIKEHEPWH HA
YPOBHE COMATMIECKHX WIETOK [aeT MeTO[ PEeKOHCTPYRIAH
KJIeTOK MJIEKOIHUTAION[IX TOCJIe COeIUHEHNA ANPA W IMATOIIA3-
Mbl. B wacTHOCTHE, KIETKM MOLIINW Pa3feisiiu Ha AP0 U ATO-
miaasmy. 3aTeM BTH COCTaBHEE KOMHOHEHTH KIETKH BHOBD
ob0bequEATH (ANpO BBOMUAW B IETomjasMmy). Tarme pexom-
CTPYHPOBAHHEIE COMATHYECKHAE KJIGTKE HOPMAJIBHO PasMHO-
KAIUCE.

B cospemenHoi reHeTHIECKOM MHKEHEPHU PA3PaGOTAHEL HE
TOJBHKO MPUEMBEI, 06JIeTr1a0Inye CANAHNE KIeTOK, HO W CHOCOGHI
BBEJEHHA OTJAENbHBIX XPOMOCOM, B3ATHIX K3 IPYTOM KIETKH.
Y CTaHOBIEHO, UTO TAKUE OT/IEIAbHEIE W30IUPOBAHHLIE XPOMOCO-
MBI HPOHUKAIOT B IY:KEPONHYI0 KIETKY M WX TeHBI 0KAa3LIBAIOT-
¢ yHKIuOREpYyomuMy. B 9acTHOCTH, KIeTKY MBIINH, IHIICH-
BHe CHOCOGHOCTE BHpaGaTHBaThL ONpeeleHHBIH (DepMEHT
(runokcarTHE-ryaERH-QOcHopubosmanTpancdepasy), I Xpo-
MOCOMEI, BBIJIEJIEHHDIE U3 KIETOK KATANCKOTO XOMAYKA, CMeIln-
BallM W BBICEBANW HA MUTATEINbHO# cpepe. Bolio ompenerneHo,
970 cpeny 1 MIIH. KIETOK TONBKO B OJHOM CIydae XpoMocoMa
XOMAYKA IIPOHUKAET B KJIeTKY MBLIIIH, pasMHOKAeTCA B Heil
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BMECTe ¢ XPOMOCOMaMIY MBIINY U 00€CIeINBAET CHHTE3 TaHHOrO
depmeHrTAa.

Temeruaeckas VH;KeHepHsA Ha KIETOYHOM W XPOMOCOMHOM
YPOBHAX WMEET [eI0 ¢ GOJpImMME GIOKAME TeHEeTHIeCKOTO
Marepuana B BUJE OTHEIbHEIX 'eHOMOB, YIACTKOB WM IEIBIX
XPOMOCOM.

Brimie yixe ormeuanocs, 9To orgenbsubie yaactku JHHK mo-
ryT ImepemaBaThCs OT OJHON GaKTepralbHON KIETKU B IPYIYIO
npu ABIeHNH Tpancopmanuu. Bouto moxasano, 9T0 MOJ BIMSA-
HUEM TPaHCHOPMAIMHE MOHUMAIOT CIYYal, KOTJa KIeTKa Ipuo6-
peraeT HOBBIE [IJIf Hee TeHETUIECKUE 0COCEHHOCTH B PE3YJIbTa-
Te BHe/IpeHnA B Hee hparmenToB wysrReponuoir [JHH.

XoporIo MoKa3aHHBIM LIPEMEPOM eCTeCTBeHHO#M TpaHcdop-
Manuu y MIEKONMTAINAX U Y 4eJ0BEKA CIAY;KUT BIUIHUE OH-
KOT@HHBIX BEPYCOB. B 9TUX clIydasx B KIeTKY BHOCHTCS HOBELA
IS Hee TeHeTHIeCKUi MATePHAT B BUIE HYKIEHHOBOHA KUCIO-
T5I BUpyca. Ilpu 5TOM reHeTHIECKEI MATePHAJ OHKOTEHHEIX BH-
PYCOB BHEIPAETCS B XPOMOCOMY U6JIOBEKA. JTO MOKET LOCIy-
JKUTH NPHIUHON MOABIEHUS 3I0KAYECTBEHHOI OyX 0N,

Baskmefimum HampaBieHEeM B FeHETHIECKOH WH:KEHEPUH
apasgercs cosnanue ruépuaasix moneryl JHH un ux Bremenue
B KieTKH. JIJig 5TOro B MEPBYI0 OYepeNb HCIIOJIB3YIOTCS IIas-
MU, Hpefcraigomue coboit monexynsl [JHK, nesapmcumsre
0T XpoMoCOM. B 0[fHOM 3 epBLIX ONBITOB GBLIA IOTyIeHA THO-
punras moxexyna [JHH, xoropas o6befuHsger remst ycToddn-
BOCTH KJIETOK GaKTepuit K aHTUOHOTUKAM — CTPENTOMUNAHY U
TeTPANUKINEY. OTH TeHH IPUHAIERAIN DPABHEIM KIETKAM
Gaxrepuit. I3 mux 6buin Beigenensr [JHHK mrasmmy. Moxerynst
JTHK mmenn xonsreByio gopmy. OcoGrie depMenRTHI — pect-
pukrasn paspesanum momexynel [JHHK, B woToppix ma Mmecrax
paspbiBa 00pasoBLIBANACH TaK Has3bIBaeMble JUIKME KOHIHL
C moMompIo STHX KOHIOB paspesannbie moiexynsl JHHK mo-
IyT BHOBb BOCCTAHABIMBATH KONBIEBYIO CTPYKTYpy. B pame
cIyJaeB 4epe3 COeIUHEHNUS MO JINIKAM KOHIAM 00be[HHAITCA
aBe monekyisl [JHK B ogro Goasimoe Koibro. B Taro# Monery-
Jle HaXORUTCA TeH, YCTOHYUBEI W K CTPENTOMUIUHY, I K Te-
TpanuKInEy. BBeneHEe TaKoil THOPUIHOR MONEKYILL B KIETKY
faxTepuii mpHEaeT eil yCTONIWBOCTH K 060mM aHTHOHOTHKAM.

[IpakTUYIeCKUe MePCIeKTUBEL OT yCIIeX0B TeHeTUIeCcKol mH-
JReHePHHN OKEAAIOTCA OYeHDL GONBIIMMU. Y KayKeM, HaOpHMeD,
9T0 TAaKUM OyTeM Gymer pemieHa mpoGieMa azoTa B 3eMieje-
anun. EsRerofHO BLIHOCHTCH W3 [OYBGL HAIeH IMJIaHETH KyiIb-
rypEbpiME pactreruamu 110 mam. T asora. OEm He cIOCOGHBI
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(pEKCHPOBATH 30T BO3AYXA, W MOITOMY €KETOJNHO BHOCAT ero
B BHfe yRoOpermit. OfHAKO B mPHpPOME €CTh OPTAHW3MBI, (PEK-
cEpyOINZe a30T BO3Ayxa. TaKUMU ABIAIOTCA a30T-PUKCHPYIO-
mpe pacTeHmA. JTO IMOKas3hiBaeT HyTh peINeHHs 3a/avd.
HeoGxonumo remsl a30T(PUKCAIUA HEPEHECTH B TeHETHIECKYIO
uHEOOPMAIUIO0 BEICINNX PACTEHUA M HPEBPATUTL UX B a30T(PUK-
catopoB. ITa paGoTa HHTEHCUBHO BEIETCA BO MHOTHX jaGopaTo-
pusx. OHa cBasaHa ¢ cosmaEmeM rubpupmsix Moieryx JHH ¢
ToCle[yIOIIUM WX BBeIeHWEM B KIeTKH pacreHmil. Taxoi me-
PeHoC TeHOB OCYINeCcTBICH MeKIy BHIaMu GaKTepHil.

IToTenmuanbHOe MOTYIIECTBO METONOB TeHETHUYECKOH WH-
menepun oueBunuo. C ee moMoIbio GyJeT CBA3aHO pPelleHme
KPyOHEHAMIX BOLPOCOB CEABCKOTO X03AMCTBA, GHOIOTMYECKOMR
OPOMBINIEHHOCTH ¥ MEIWIWHLL. ¥ CIeXH FeHeTHYECKON WHIKe-
mepun obecmedar GOJBIIYIO BIACTH I6JOBEKA HAJ[ OPraHWIec-
KIM MAPOM.

Jlns pemeHns 3agau reHeTUIECKON MHKEHEPHE BasKHeHIIee
3HAYEHNEe NMEeT HAJIWYUE TeHOB, KOTOPble HeOGXOMUMO BBOJUTE
B TEOPUIHBIE MOJIEKYJIEIL.

[l monyueHNA TAKWX TeHOB HAMEYEHO HECKOJBKO HYyTel.
Bo3sMmoen XUMUYECKAR CHHTE3 TEHOB.

B 1970 rony amepuraHckuit yuensin Hopana u gpyrue yde-
HBIE OCYIIEeCTBUIN XHMHIECKUY CHHTE3 TeHa KIeTOK MeKAPCKAX
IPOKIKeH. OTOT TeH OTHOCHTENBHO MaJleHbKMI, OH COCTOUT BCe-
ro m3 77 myKiaeormroB. OMHAKO MOCTHIKEHHE BTO OTPOMHO HO
cBoeMy 3HadeHHIO. OHO [OKAB3amo He TOIBKO PEAILHOCTL Cy-
[EeCTBOBAHNAA I'eHA, HO U NOCTYHHOCTH 610 HO3HAHUS, TIyOHHY
¥ HePCHEKTHBEI Y€JI0BEIECKAX BO3MOMKHOCTEH.

B macroamee Bpema Hopama u ero corpynuukm ocymect-
BUJIW CHHTE3 TeHAa, KOMUPYIOIIEro THPO3UH. ITOT TeH COCTOUT
u3 126 map HyKIe0THOB.

OnHaK0 XUMHUYECKVW CHHTE3UPOBAHHBIN TeH HE CcHOCOGeH
CHHTe3HPOBATh HeoOXOJMMBIEe BeINecTBA GEJKOBOH MPHPOJELL
OGBsACHSETCS BTO TE€M, 9TO B IPUPONHOM TeHe, IIOMHAMO €ro
CTPYKTYDHBIX 9acTeil, eCTh TOYKH OTCUETA HAYANa W KOHIA CHH-
re3a. Takux TOYeK 0TCUeTa B XEMUIECKH CHHTE3UPOBAHHOM Te-
He IMoKa Her.

Wnsie Bo3MOKHOCTH B CHHTe3e reHa OTKPBLINCH IIOCTE 06-
Hapy:xenus pagoM yueHHEX B 1970 romy depmenta, mon meit-
CTBEEM KOTOPOTO MPOUCXOAMT TPAHCKpUONUA (CHATHE HHEPOD-
manun) ¢ marpan u-PHHK ma moxeryan JHH. dtor gpepment
BaspBalT 00paTHOH TpaHCKpWOTAas30i. Hak msBecTHO, 10 TOTO
BpeMeHE OBLIO IPHHATO CINTATH, ITO TeHETHISCKAA WHDOPMA-
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U MOKET KOMHPOBATHCS TOJIBKO B OJHOM HATPABICHHH —
¢ IHK ma u-PHHK.

OGrapy:xernue pepMeHTa 0GPATHON TPAHCKPHUOTA3LI HOKA-
3BIBAET, UTO €CHW OyAyT BBIJENEHBl B OPOOUPKE MONEKYJIIBI
n-PHK, nopumajgne:ramue manHOMYy ONpeeleHHOMY TeHY, TO
3TOT TeH MOMKeT GbITh (ePMEHTATHBHO CHHTE3HPOBAH MOyTEM
ero TpaackpubnpoBarusa ¢ moneryn u-PHH. B mpmenmme sre
oTHOCHUTCA K NoGoMy m3 remoB noboro oprammsma. llpomecc
(pepMEHTAaTUBHOIO CHHTE3a — CJIOKHEIA, MHOrOCTYHEeHYAaTbLil
upomecc. Opmaro ye 3a uepuon 1972—1973 romor Gouru
(hepMeHTaTHBHO CHOHTE3UPOBAHBI OT[ENbHSE TeHBl KPOIHKA,
9eJI0BeKa, MBI, Tony6s, YTKU, a TaKiKe remsl Oeika xpycTa-
amKa raasa m mMmMmyHoraoGunaa. B 1973 romy depMeHTAaTHBHEIA
CHHTEe3 reHa riobuHa Kponmka OwLT ocyimecTBieHn B Mockee
B Umcruryre obmeii remeruru AH CCCP cosMectrO ¢ UHCTH-
TyTOoM MoleRyaapHok 6monornn u reseturd AH YCCP u rema
rano6uaa rony6a — B VIECTETYTE MONERyIApHON Guosormm
AH CCCP.

IMepcnexkTrBHOM OKa3alach METOMWKA, 0JYIUBIIAs Has3Ba-
HHe <«BHICTpen W3 Npo6oBoro pysea». B arom cayzae JHK
pas6uBaeTca Ha (PArMEHTHI C HOMOINBI0 YIBTPasBYHA HIH
npyrux Bosneiicteuit. Orgensrsie yuactku JJHHK Berasnsorea
B ruCpuiHSIe MOJIEKYIbL.

B orromeHmum rmGpPHAHBIX MOIEKYJN MOKHO CKas3aTh, 4TO
OHH [TOJKHBL HMETh Pas3Hble CBOMCTBA B 3aBUCUMOCTH OT TOTrO,
B KJIETKH KaKuHX OPraHum3MoB oHH OymyT umpoHmrarb. Hampm-
Mep, B KIETKH }RUBOTHBIX JETKO OpoHEKawT Moxeryxs [JHH
Bupyca SV40. Ilosromy momeryns [JHH srtoro Bupyca may-
gatorcsl Kak o0berT cosmamuma ruOpupasix Momexyn [JHH.
Monexyasi, oGiamaioinue CBOWCTBAMYU OPOHUKATEH B IyyREPOJ-
Hble KJIETKH ¥ CHOCOOHBIE NPUBHOCHTH ¢ CO0OM TyIKepONHLIe
BCTABJIEHHEE B HUX TEHEl, [ONYYMIN HA3BAHUE MOJEKYJI-IO-
BO3OK.

Vcnonbsys BekTopHY0 Moleryay B Bage Moxeryns: [JHH
(ara aaMOpa, B KIeTKy GakTepuu GBUI BHeceH reH adpHKaH-
CKOIT sKkaCHL.

TarkuM o6pazoM, B NPUHIATNE TeHETHISCKAA HHKEHEPAT —
5T0 KOMINIEKC METOJO0B, MO3BONAIIINX CO3/|aBATH OPraHE3MBI
mo 3ajagHEo# Mozienu. HacnencreernHaA IporpaMma TaKMAX Opra-
HE3MOB 06pasyeTcs IIyTeM BBEJIEHUA B APYIyI0 KIETRY (pemu-
OHeHT) HOBO# remeTmuecKoit madopmanum. dTa HWHPOPMATEA
MoeT OBITh MCKYCCTBEHHO CHHTE3HPOBAHA WIW BBEIJiENEeHA B
BUJIe IPEPOMHEIX TeHETUYECKUX CTPYKTYP OT Pa3HLIX OPraHm3-
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MOB. B pesynbraTe SKCIepEMEHTANBHO CO3MAETCS HOBAs eJH-
Has TeHeTUTIecKas CHCTEeMa, T. €. HOBHI OPraHH3M CO CHeru-
(pmIeCKUM TeHOTHIIOM, KOTOPHIY HEe MOKET BOSHUKHYTL OYTEM
€CTeCTBEHHON BOMIOIAL.

Penrenme 3ajad, MOCTABIEHHBIX Iepe]] FeHETHYCCKON MH-
JKeHepuel, MO3BONIUT IHOJYYATH B IPOMBIIIEHHBIX MACIITAa-
f6ax MuUKpoOHBIE IOTAMMEI, CHHTE3HpPYIOIMIAe. GHOIOTHUSCKI
akTUBHBIE GENKU, He0GXOQUMble 3APAaBOOXPAHEHHUIO U CEIbCKO-
MY X03A#HCTBY (FOPMOHBEI, (DePMEHTbHI, AHTHOHOTHKH ) .

Bakneiinee 3HaueHUWe AnsA 3[paBOOXpPAaHEHWI WMeeT TeH-
Hasg MEKeHEPUs B [JIaHe JeYeHHs HACIENCTBEHHEBIX 3aboie-
BaHMI.

B Bacrosamee BpeMs y GOJBHBIX Jiofell H3y4eHO OKOJIO
1000 macnepcTBermEbIX Hapymernii o6mena. Bomee wem B 100
cIydasX TOYHO YCTAHOBIEHO, 9TO (DePMEHTHI, TOPMOHHI WJIN
nHBE GelIKN, 00yCAOBIMBAIOINZE Te WM HHBE Peaknuum oGMe-
Ha, HaPYIIeHH B Pe3yibTaTe MyTAlH OUPEIeNeHHOr0 TreHa.
Hanmame rakoro myraHTHOTO TeHa, HapymIaiommero o6GMeH B
R0 13 MULTHAP/OB KIETOK Y€JI0BEKA, NPeBpaIaeT Hacae/l-
CcTBeHHBIe 3a00neBaHUA B TAKENBE, B GONBIIMHCTBE CIydYaes
Hem3neduMsle Hemyru. Taw, 0pu HACHeJCTBEHHON GOJIE3HH ra-
JIaKTO36MHH KIETKH Yel0BeKa TEPANT CIOCOOHOCTD CHHTE3H-
poBaTh (PepMeHT, CHOCOGCTBYIOIUN YCBOGHHIO TaJlaKTOB3bI,
BXOJAIEH B cOCTAaB MOJOYHOro caxapa. 'anmarToza m ee mpo-
H3BOIHEIE HAKAINIMBAIOTCS B KIETKAX IEYEHH, TOJOBHOTO
MO03ra W HAPYTHX opramoB. B pesyibrare BosmmKaior ciabo-
yMHe, cilemora, paccrpofictBa (DYHKIWE MEYeHH W APyrue
TSORENBIE OCHORHEHUs, BeAyinne K CMEPTH B paHHEM JIeT-
CTRE.

B cBasm ¢ aTEM GonbImme mepCHEKTHBBI OTKPHIBAET T'EHO-
Tepanudg, OpefycMaTPUBAIOINas BBeJeHWEe HOPMAaIbHOTO IeHa
B KIETKY I B OPTraHH3M, KOTOPbIl BOCCTAHABIMBAET HEJOCTA-
I0IMYI0 (PYHKIRIO U [[eNaeT TeloBeKa 3L0POBBIM,

Bumecte ¢ TeM HEOGXOOUMO OCTaHOBHTHCA Ha HpobieMe
fmonormuecKoill OTMACHOCTI, BOZHUKAIIIEH BCIencTBHe pPaGoT
o reHeTHd9ecKoll HHMKeHepmnu. O4eBUHO, YTO MAHANYIALAL
¢ monexynamn JJHHK mosker mpumeectm K HempenBHieHHOMY
CO3MAaHMI0 OMOJOTMYECKY ONACHBIX THOPUAHBIX MOJIEKYII.
B pesymprate MoseT BOSHEKHYTH HEKOHTDONWPYEMOE pac-
mpocTpaHenne B Gmocdlepe HOBEIX NATOTEHHLIX W CBEPXHATO-
TeHHBIX BUfOB GakTepnil W BHPYCOB, KOTOPLIE HPH DTOM MO-
IyT OBITb YCTOHYMBEL KO BCEM CyMECTBYIOIIIM AaHTHGHO-
THKAM.
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Kpome Toro, Meropbl reHETHYECKOH WHIKEHEPUH MOTYT
GBITH WCIONB30BAHEI I CO3JAHEA HOBOTO OHMOJIOIHIECKOTO
OPYREAL.

Ha romgepennun & [JaBoce (CINMA) B 1972 rogy rpynma
reHETHKOB, YKa3hiBad HA BO3MOKHbIE CEPHhe3HBIe MOCJIeCTBHUA,
MpeJIoKANA 3alPETATD IIPOJOKeHNe PatoT B MOTEHIHANDL-
HO ONACHBIX HANPABIEHUAX TeHHON WHIKEHePHH.

B ¢espane 1975 roma ma MesxmynapogHoil Kor(epeHIAN
B Acmaomape (CHIA) sompoc o sampemenun 6p1n cHAT. Oc-
TAJCs MPUBHE K OTBETCTBEHHOCTH YYEHBIX 32 MOCHE[[CTBHA
OT [eATENBHOCTH B BTOH OTPACHN HAYKH.

TEHETHKA W NHINEBBIE PECYPCBI MUPA

ITepen celbCKEM X03AWCTBOM B HACTOAINEE BPEMS H 0CO-
Gemmo ma Gnmmatimme 30—40 mer cToAT CcnosKHEIE, TPEGYIO-
mue GEICTPOrO Pas3pellieHHus 3aaud, KAKWe He CTOSIU mepeq
mmM 3a Bee 20 000 met, mpoTeRIIMX CO BPeMEHH 3aPOMKICHAL
KyJAbTYPHOTO 3eMieflelusa. JTH 3afaud LPeRIe BCEro CBA-
3aHBI ¢ PESKUM OOBBIIIEHHEM OPONYKTHBHOCTH IOPOJ FOMAaI-
HUX KUBOTHBIX, COPTOB KYJIbTYPHBIX PACTEHHH W PAC MHKPO-
opraEmsMoB. I'TaBHasg NpWYnmHA AKTYaJbHOCTH STHX 3aad —
BTO TEMIbI POCTA HACEJIeHH.

B menom macenerme 3emam sa mociepyiomue 30 mer Gy-
mer ynsoeHo m K 2000 ropy mocturmer 6—7 MIpH. demoBex.
OvueBuHO, ITO POCT MOMYJAINA Yel0BeYeCTBA Ha 3eMie 0XBa-
TBIBaeT BECHh eT0 reHOTUIECKAN MOTeHnual. I11pn 9ToM ypoBeHs
(pU3EIECKNX H ITYXOBHLIX 0COGeHHOCTeH el momsxen Gy-
7eT MONHMMATBCH, ONUPAACh HA POCT MATePHANLHBIX YCJIO-
BUI W 3a CYeT YBEJIWYEHHA IeHETHISCKOr0 pPasHoobpasmsa mH-
nmusaayyMoB. Ho poct umMcienHocTH ni0fiefl He MOMKET MPOJIOJ-
marbes goxro. llo-Bumumomy, manmume B Gygymem 10 muapp.
nofiell Ha Haleldl OorpaEWYeHHON NiaHeTe SBUTCA Ipe/lelioM,
3a KOTOPBI He ClelyeT MepexoauTh. JTO MOKA3BIBAET, 4TO B
HefajlekoM OymyIieM MpHIETCA OCYIeCTBIATH pPeryiAnnio
POMIaeMOCTH, KOTOPAs CBA3AHA ¢ GOJIBINUM YHCIOM TeHETH-
YeCKHUX MPOGIeM.

B pesymprate pocra HacejeHHs NaxOTHAS IUIOMA[s Ha
qen0oBeKRa ymamer ¢ 4—5 mo 2 ra. CremoBaTelnbHO, OCHOBOMI
YBeIWIEHNUS OUINEBBIX PECYPCOB MOMKHA OBITH pe3Kasg WHTeH-
cupuKAINyA CeIbCKOXO03ANCTBEHHOO MPOKN3BOACTRBA. Baskueii-
Iy POIL B 3TOM OYAYT WrPaTh BBEJIeHHE B MPAKTHKY 0CO-
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OLIX BBICOKOMPOMYKTUBHEIX W BEICOKOKAYECTBEHHEIX (OpM
pacTeHn, JKUBOTHEIX 1 MEKDPOOPTaHH3MOB.

I'nyGoxoe BiusiEMe Ha METOIBl CeJIeKIWH, NPH3BAHHLIE CO-
3faBaTh Takue dPPeKTmBHEBIE (OPMBI, OKA3aJ0 Pa3BUTHE re-
HEeTH K.

W3 coBpeMeHHBIX reHOTHYECKAX METO/IOB B CENEKIUH pac-
TeHHH# caMoe OIMPOKOe OPHMeHeHHe MONYImI0 HCIONb30BA-
HUe HHANBUAYaabpHOTO orGopa, rubpuiusamuu, reTeposuca,
OONHOIONAHHN, BSKCOePUMEHTANbHOTO NOJXYIeHAS MyTaunmi
u pp. OcymecTBiasercs GHOXUMAYECKHH OTGOP 10 KAIECTBY
3epHA, 0T60p Ha WMMYHHTET K PasIndHOro pofa 3aboxeBamHu-
AM, Ha cofiep:KaHme OejKa B 3epHEe W T.[J. TaK, HaXOK/eHNe
MYTaHTOB, OPOAYOUPYOLUMX JH3HH B 3epHE KYKYPY3HI, BO
MHOTO pa3 [OBBICHJIO KOPMOBYI0 I[€HHOCTH DTOTO PAaCTeHHA.
Tpunnouyesie opMsr (¢ TpoliHBIM HAGOPOM BMECTO HOPMAJb-
HOI'O IBOHOTO HaGopa XPOMOCOM) CaxapHOH CBeKIbl OBBIIIA-
10T BEIXOR caxapa ¢ 1 ra ma 10—209%. Yeenuuenne npoayKnun
Ha 25—30% mator rubGpupmbie GopMBl KYKYyPY3HI, OBOIIHEIX
n apyrmx Kyaeryp. MyrareHHas celeKmus yie Aajda [eH-
HEIE COPTa CO CBOMCTBAMY HEMOJEraeMOCTH, yCTORYNBOCTH K 60-
Je3HAM W JPYTUM He)KelaTelbHBIM PE3HaKaM.

Vcnonk3oBaHue aTOMHOW 3HEPrHE ¥ XAMAYECKHX MyTa-
[eHOB B celeruuz ofermaer odeHh MHOroe. B Hacrosmee Bpe-
Ms B Haledl CTpaHe CO3JAHO I[eJ0e HallpaBieHHe IO BKCIEPH-
MEHTAQJIHHOMY  MyTareHe3y — CeJEKNuH, OCHOBaHHOH  Ha
HCOONH30BAHAM PAJUANUOHHEIX M XMMHYECKEAX MYTaHTOB.
B cromx paborax cemeKMUOHEPH! CO3MAI0T HOBEIE (DOPMEI, O B
MepBy0 odepens myTeM orGopa u ckpeiqmeammii. Hacaepcr-
BeHHAs WSMEHYWBOCTD, T. €. MyTAlUH, BOSHIKIINE 6CTeCTBEH-
HBIM OyTeM (CHOHTAHHBIE), CIYMKAT MATEePHAIOM JJA 0TGOpa
B cenexnmu. llomyueHne HOBBIX MyTanuii Opm BO3JEHCTBRU
pajHanuy WIN XUMAYECKHX MyTareHOB B rpoMajHoil Mepe
pacImmpseT MCXOAHBIN MaTepmald g cenexnuu. Hanmpumep,
Y OJHOKJIETOIHOHl 3emeHOfl BOXOPOCIE XJOPENdbl d9acToTa
CHOHTAHEBIX OUrMeHTHEIX MyTanmmit pasma 0,005—0,025%.
ITpmMenenme ke pajuamum WM XUMUYECKUX MYTareHOB MO-
BBICHJIO 9aCTOTY HTHX MyTanui B Thicadm pas. flcmo, wro or-
6op mocie BO3meHCTBEA MyTareHaMy GBICTPO OPHBOJUT K MO-
TydeHHI0 HYKHBIX popM. B pesyisraTe cospaercsa HeCcpaBHEH-
HO Gomee GHICTpas W COBEPINEHHAS CEIEKIHAL.

IInpokoe upmMeHeHEWe pajHalmOHHOK # XAMHIECKO
CeJIeKIINY OCYINEeCTBIAETCA B MEKPOOHMONIOrHIeCKOH OPOMBINI-
aearocTd. CoBpeMeHHEBIe (POPMEl MHKPOOPTAHM3MOB, CO3JAH-
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Hble OyTeM oTGOpa pPafmanuOHHEIX M XUMUYIECKEX MYTAHTOB,
BBIJIGNAIOT B COTHE ¥ THICAYH pa3 Goxblle aHTHOHOTHKA B
KYJIbTYPHYIO cpeny. 10, 970 aHTHOHMOTHKE CTANH HOCTYIHEI
B MeQUIMHe W CeIbCKOM X03AHCTBE, 3aCiyra pafHanuoOHHO,
XAMUYECKOH reHeTHKA W CeNTeKIIN.

B pacremmeBomcTBE cpefm XMMHMIECKEX MYTAHTOB 0C0Goe
MECTO 3aHMMAIOT MYyTalUW MONUIIONANE, BeAyIIHe K Kpar-
HOMY YBeNWYeHUI0 dmciaa xpomocom (3n, 4n, 5Sn m 1. I.). Ora-
3aJ10Ch, 4TO MONUMIIOUHBIE (DOPMBI BCTPEUAIOTCA M B €CTeCT-
BeHHOIl mpupome. Hamm ocHOBHBIE CeXBCKOXO03AMCTBEHHBIE
KyJAbTypsl (HImeHMIa, Kaprodenb, u3 MIOMOBHIX — CAHBA, U3
TeXHEYECKMX — XJONYATHEK U HEKOTODSIe [PYTUE) ABIANTCH
©CTECTBOHHO BOBHUKIIIMU M 3aT€M HCIONH30BAHHLEIME IIOJU-
IOugaM:.

HommaectBo nomoGHEIX €CTECTBEHHEIX MOMUIION/OB B Pac-
TATENIHHOM MHpe o4eHb Benmko. OGHapy:KeHA ompeeleEHad
CBA3b MEJKIY 9acTOTOH BCTPEYIaeMOCTH IONUIIOMTHEIX (HOpM
cpefw pacTeHWil W reofpapuuecKAM IONOREHEEM OTHEINHHBIX
obnacreir. Tak, B ceBepHOM MOMyIIapUU KOAHXYECTBO MOJIHUILIO-
HI0B BO3pacTaeT ¢ iora Ha cesep. llpm mx mccmemoBammu 06-
HapYRUJIOCh, 9TO IOMUIUIOUALI JIy94ide, Y€M MUIIOMHI, IIPH-
CroCcOGIeHB! K IEePeHeCeHHI0 KPaiHUX KIAMATHYeCKUX YCIO-
BUii, KOTODBIE C HIPOJBM;KEeHHEM K CeBepy CTAHOBATCA ECe
Ooslee HEOIArONPUATHEIMI,

IMoxnnaonaabie OPMEI BCIENCTBUE YBENWYEHHA y HHX
qnciia XpoMOCOM MMeIoT Gojiee KpymHBle KieTKH m anpo. Co-
OTBETCTBEHHO YBEJIWYEHHl H PasMephl OPraHOB M CAMEX pac-
THTEIHHBIX OPraHH3MOB, a B CBA3W C BTHM HAGJIONAeTCsa yBe-
JIVYeHNE 3ePeH, DOJBIIAA yCTOWIMBOCTD K HONETAHWIO W APY-
rme Ka4ecTBd NpogyKrmpHOCTH. Vcxomsa U3 3Tux ocoGeHHoCTeH
MOJWOIONIOB, OYeBUHA BAJKHOCTH HMCKYCCTBEHHOTO IIONyYe-
oEsg 00J06HEIX (OpM MeToZaMU WHAYIMPOBAHHOTO MYTare-
Hesa. ITOT MeToj] bl MUPOKO MCNONB30BaH B SKCIEPHMEHTaX
O MpaKTIKe.

HawuGomee pacmpocTpaHeHHHIM MeTOHOM MOAYYEHHA MTOIH-
OJIOUJOR ABNSIETCA KOIXUUMHOBHI, HONXmuwH — 3TO0 CHILHO-
nefCTBYIOMUN PACTHTENBHSIN AN, KOTODHI BechMa CBCeOO-
pasEOC HapymIaeT NPOIECC KIAETOYHOro feleHusa. Eciam mM
BOBJEMICTBOBATE Ha NEIAIMWEcCT KIeTKH, TO PasIelmBIIHeCH
XPOMOCOMBI HE PacXONATCA B J09ePHHEe KIeTKM (Kak mnpn
ofpIuHOM METO3€), a ocTalTcs B MaTepmuckoil. Takum obpa-
30M, B MaTePWHCKOM KIETKe ORA3bIBAETCA He OCBIYHBIA O-
TIOWABHR Hafop XpomMocoM — 27, a TeTPaIIOUHBEIN — 4n,
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ATOT mporece moj MeficTBueM KOJIXHIMHEA MOKET DOBTOPATHCH,
yBeIMIMBaA OCHOBHON HaGop xpomocoMm. CBepxHOpMAaIbHOE
VBeJIMUEHHE 9YHCIa XPOMOCOM HPHBOAUT K OTPHIATENbHBIM
[OCHEeICTBUAM: POCT PacTeHUA NpPEKpAIlaeTcs W OHO MOTH-
Gaer.

Ha npaxruxe GoapmIoro yselmdyeHHs 9mcia XPOMOCOM He
TOGMBAIOTCH, OrPAHMIUBASLCH MONYTOPAKPATHEIM (37) @ ABY-
RpaTHHIM (4n) yBenmdeHHeM [UIIOMJHOro HaGopa.

HonxunumHoM, Kak XHMHYECKAM MyTareHOM, g MOIyYe-
HEA RejaeMoro sdpderrta o6padaThiBAiOT ceMeHA, BEPXYIIKH
no6eros, KOPHA # T. [.

NMonunnounasie GopMBI MOTYyT GBITH DOJXYYEHBI TAKIKE IOJ
JmedicTBMeM W psAfla APYTHX XHMUIECKHX U PalHOAKTUBHLIX
MyTareHOB, a TaKKe B Pe3yJbTare Me;KBU0OBOH ruGpuausanun.

Meron sKCHmeprMeHTANLHOTO NOJIYYEHHS MOJHILIOMIHEIX
pPACTeHUH IMHPOKO HCIQIB3YETCS B CEJIGKIUH MHOTHX KyJib-
Typ. 3HAaUMTEIbHBIE BaCIyrE B pPaspaGoTKe pAfa BOIPOCOB
MONHUIIIOUAUN MPUHAJIEHAT PYCCKUM HcciaemoBaTensaM. Eime
B 40-x romax 8 CCCP M. C. Hapamuamm u E. H. I'epacnmo-
poii-HaBammuoll GbLT MOAYYIeH MOMUMIOUAHBIA COPT KAYIYKO-
HOCHOTO DACTeHHs KOK-Carkl3a. TeTpanmomgHEIH KOK-carbl3
o6lIaflaeT CKOPOCHENOCTHI0, Golee KPYMHBIMA CeMEHAMH W«
Maccoli KopHeH, yBenmueHmoii Ha 60Y mo cpaBHeHHmIO ¢ mc-
XOMHEON (POopMOii.

Iony4eHE moaMOEOMAEI CAXapHON CBEKIBI, TPOUYAXH, Kie-
Bepa, TypHeIca, p:Km, ap0y30B U IPYTUX KYyALTYP.

PasButrme reHeTMRE JeRaN0 B OCHOBE BCEX HOCTHKEHUH
cOBpeMeHHO# cedeKnud. Ilyrem muEgmBUAyansHOTO OTGOPA
HaciepncTReHHEx yraoneruir B. C. IlycromoiiT cospan same-
qaTedbHbIe cOpTa mopconmeynuKa, B. H. Pemecio — smamenn-
Tylo o3mmylo nmeruny Muporosckaa 808. cnonnsysa skomo-
ro-reorpaguveckue cxpemmusaums u or6op, II. II. Jlyrranen-
KO [ONydYmsI O03MMYy0 NIIeHHNy besocrag 1, mpusHammEyIo
megespoM cexeknuu. 1. B. Muuypun mcmonbsoBas oTHateH-
HYI0 THOGPHAM3ANHUI0 y MIOMOBBIX M CO3[AJI MHOTO BHINAIOIIHX-
ca coproB. H. B. Humure ocymecrsun ru6pupusanuio Ibiped
7 NIIeHANdI, 9T0 obecmeumio orpomMHoe (PopMooGpas3oBaHme B
ra6puabix nokoneruax. OH MOXydmsi (opMBI MHOTONETHE:H
OINEHATE! U DA HePBOKIACCHBIX OJHOJETHHX COPTOB MINeHH-
mpr. @. I'. Kupwaenko npu oTaneHHOH ru6pHM3auy OITEHAI,
OOJTYyYAII HOBYIO KYJISTYyPYy — O3UMYI0 TBEpAyH INIICHHIY.
A. ©. MlyasaguE, DepeKpeIquBas POKs U NINeHHIY, BEHIBEI
O9YeHH I[EePCIeKTHBHOE HOBOe XJe0HOe pacTeHHe, Ha3BAHHOE
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tputakaise. M. . Xamsuros paspaGorajs MeTOm moJydeHHS
IIPOCTHIX TEGPHIOB ¥ KYKYPY3bl, 4TO 3HAYUTEIHHO OGIErdmiio
BLIpAN[UBAHNE TOBaPHBIX IHOPIIHBIX CEMAH.

C. MupaxmenoB myTeM oTHaeHHOH ru6puam3anmy CO3Mall
£OpTa XJIOMYATHHKA, yCTOXYIMBHIE K BHUITY, OMAacHONW Goie3HH
9T0# KyIbTypbl. JTH W ApPyIHe OIPUMEPH IOKA3LIBAOT OypPHBLH
POCT YCIEXOB COBETCKOM CeJeKRIuE pacTeHni, Gasmpyiomeiics
Ha PA3BHTUN T€HETHKH.

Basxmbie samaunm mo Ka4eCTBEHHOMY YIYUIIEHWIO OOIYYa-
€MOT0 CHIPHS, 0 MOBBHIMIEHNI0 TPOXYKTHBHOCTH CTOSAT U mepes
celleRmuel KMBOTHEIX. Ee meixm Ha COBPeMEHHOM 3Tale BO
MHOrOM M3MEHHIHCH B CBABM ¢ KOPEHHHIMU H3MEHEHUIMHU
XapaKkTepa Tpyja dYeioBeKa. B3aMeH BHIMOJHEHHUS THAKEIOTO
(m3mIecKOro Tpyna 4eioBeKoM mpuxonar MamunuEBL Coormer-
CTBEHHO OCJErYeHMe TAKeNOoro (M3MYIeCKOro TPyAa YMeHb-
maer ero mOTPeGHOCTH B KEpax (SHUPHL, KaK H3BECTHO, OC-
HOBHOH MCTOYHWK DHEPrum B opraEm3Me). Bo Bcem Mmpe maer
mepecTpoilka JKMBOTHOBOJACTBA Ha I[IPOM3BOJCTBO Msca, Gora-
TOro GesKOM, a He ;KEHpoM. Pesxo moBmIcHICA CIpoc HA MOJIOU-
HEIH GEIOK — MOJIOKO, TBOPOI, CHIp W T. . BO3HuKIu HOBEHIE
OTpacIu KWBOTHOBOJCTBA, TaKWe, KaK, HAOpUMep, OYIIHOE
3BEPOBOJICTBO, IPYROBOE PEIGOBOMCTBO U T. [1.

ITpoBogmMass B COBpeMEHHOM CENBCKOM XO3SHCTBE WHIY-
CTpHANM3aUMA PAfa BayKHBIX OTpPacieil ;KUBOTHOBOJACTBA, U
B IEepPBYI0O OdYepelph ITUIEBOJNCTBA, MOJOTHOTO CKOTOBOMICTBA,
CBMHOBO/ICTBA, IOTPEGOBAA IPOBONUTEL CENERIMI0 Ha MPHCIO-
COBJIOHHOCTD JHKEBOTHBIX K HOBBIM [POH3BOJCTBEHHBIM IIPO-
meccaM. B 3THX yCcHOBEAX TMepPBOCTeNeHHOe BHAYEHWE IPHOG-
peTaer IMEPOKOe HCIOIH30BAHUE HPOMBBOJMTENEH, MCOBITaH-
HBEIX [I0 KA9eCTBY WX IOTOMCTBA, MCIIONBL30BaHUE reTeposmca.
IlopTBep:xneEnemM BTOMY CIOy:RUT TEOpuURHOE OGpoilrepHoe
OTHUIEBOJCTBO, KOTOPOE PACIPOCTPAHUIOCH BO BceM mupe. Ha-
MeuaeTcsa NCIONH30BaHHE I'eTeposuca W B MACHOM CKOTOBOJI-
CTBe, B OBIEBOJICTBE U CBUHOBOJICTBE; CEJEKIUSA HA YyBEIUIe-
mme GelKa B MOJIOKe, CEJIEKIHA Ha YCTOMIWBOCTH K GOJesHAM
M T. 1.

3uadeHue reHeTHKW B Gopnr0e 3a NMUINEBEE PeCypPCH MUpa
HE OrpaHHYMBAETCHA TONLKO HHTeHCHOUKAIHeH MeTOJO0B ce-
Jexnmu. B mpsMoil ¢BA3W ¢ mMpoOrpeccoM reHETHKE CTOAT Ta-
Kue mpobieMsl, KaK HCKYCCTBEHHLIA CHHTE3 GelKa W HCKyC-
CTBeHHEI! (orocnHETe3. B npobieme cuHTe3a GelIKa MBI CTOEM
nmepej pemaiomuMu co6brTmaMm, OcHOBAaHEEM IS HTOTO CIY-
JKUT BEIACHEHHAsA 3a HOCIeIHEME rofgsl o0mas cxeMa Ipouec-
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coB, 00'Be/IMHAEMBIX [I0]] HABBAHUEM (TEHETHIECKH ONpejels-
eMBIf KOHTPONL CcHHTe3a Oenka». Pamee G6blI0  [JaHO
ommcaHue MeXaHm3Ma [efiCTBYA reHOB U peajlW3aluu reHeTH-
gecKoit mE(OpPMAIUU OT reHa Ko Genra. Beulo mokasaHo, 4T0
OfMH TEH KOHTPOJUPYeT (KOJUPYeT) CHHTE3 OJHON MOIEKY-
JB DOJIMIENTHNIAa. Y CTAHOBIEHME MPHUPONL W CTPOGHUS TeHEe-
THYECKOr0 KOJa TIO3BONUT [ATH CJIOBAPh I[IePEeBOJA A3BIKA
reHeTHYECKAX 3ammcedl Ha a3bik Gexxos. Ocobbiii mHTEpec
[PEeICTABIAIOT HCCIEIOBAHUSA MeXaHW3Ma MATPHIHOH COOPKH
Mosneryn Genxa ma pubocoMax. Ilora emie He sicHO, Rak fmeit-
CTBYIOT, PYHRIMOAAPYIOT PEGOCOMBI B Iporecce OMOCHHTE3a
GenxoB. OfHAKO yCTAHOBIEHHDLIE OCHOBHEIE 3TANBI IMPOXOIKIIE-
Hus GHocuHTe3a GENKOB IO3BOJIAKT YTBEPIKIATH, 9TO pac-
KpBITHE BCEero MexaHm3Ma 6GmocmHTe3a GelKa cTaHeT BIOJHE
BO3MO;KHEIM B HejlalleKoM OynyImeM.

B pesynbpraTe BEIACHeHHWS MeXaHH3Ma OHOCHHTE3a OejiKa
HOABATCS BO3MOMKHOCTHL yNPABIATH BTEM NPONECCOM BHYTPH
W BHe OPraHm3Ma. JTO MO3BOJHNT MOMYIATH B JMIOGHIX KOIUIECT-
BaX NHIIEBble PECYPChI, TeXHMIECKOE CHIPhe H TaKkwe Heo6Xo-
OEMBIE OpPTaHm3My 0eiky, Kak (epMeHTHI, aHTUTENa, I U3Me-
HATH UX CBOMCTBA B JKeJaeMOM HaIllpaBJeHNN.

Hapsany ¢ GenrraMu OCHOBY NWINEBBIX PECYPCOB COCTABJIA-
0T YIUEBOMBL. YTJIeBOIBI, KAK H3BECTHO, CHHTE3UDPYIOTCA H3
npocroix BeopraHugeckmx BemecTte (COg, H20) B x0me mpo-
mecca (orocmHTesa. [locTmiKeHns GmoxuMmm U (DUBHOIOTUE
pacTeHmi MO3BONWIN PACKPHITH MHOTHE CTOPOHBI (OTOCHHTE-
3a. BMecTe ¢ TeM TaiiHBI (DOTOCHHTE3a, €T0 MEXaHM3MH B Ie-
JIOM OCTAIOTCs ele HeM3BECTHBIMHU Uel0BeKy. PackpoiTme mx
O3BOJNIUT MOAYYATh YTIAEBONSI W3 BOIB H YIJIEKMCIOTO Tasa
B HEOTPAHMICHHOM KOJHIECTRE.

Bynymue ycmexu 6Gumosormm u reEeTuru obecmedar mepe-
X0l HAYyKH H TeXHHKH 4YeJ0BEYeCTBA B BIOXY, KOTOPAS MOIY-
9UT Ha3BAHHE BeKa GWOJOTHH,

SAKRJIOYEHNE

3Havenwe TEHETHKHU i H3yIeHHS OpoGieMbl deIoBeKa
CBABAHO C eC OGIMMM HAYYHBIMI yCIIeXaMil I ¢ TeM, 9TO HTH
ycoexm HAaUHHAIOT 3aHUMATh GOJBINOE MECTO B MAyINedl Hay4-
HO-TEXHUYCCKOIT PCBOMIOIMIL,

Pasputie remerurm mMeer BaykHOoe 3HaUeHHe A MO3HA-
HOA ABIeHWI KU3HHU, i YCIEX0B CeILCKOr0 Xo3diicTBa H
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menuumes. [lo cBoeMy 3HAYEHWIO GHONOTHUA, B KOTOPOH TeHe-
TUKa 3aHMMAaeT KIIYeBOe IOJOKeHWe, CTAHOBHTCS OJHUM U3
JUIEPOB eCTECTBO3HAHMA.

IIpnMep ¢ (PusuKON XOpONIO MINIOCTPEPYET HAYIHO-06-
IMecTBeHHOe MOJIOMKeHNe Jjuaepa ecrecTBo3HaHHA. Duamra
rryGOKO TIPOHUWKIA B MPHUPOAY MAaKPO- M MHKPOMHUPA, BRIIO-
gmaach B pasBAUTHE (PHUIOCOPCKHX IPOGIeM COBPeMeHHOTO
IMaleKTHYeCKOr0 MaTepuajimsMa, cTaja Bemymeil cuioir mHa-
Y4HO-TEXHHIECKOT0 Iporpecca, 6e3 KOTOPOTO HEBO3MOMKHO
pasBUTHe NUBHJIM3ANNY, a TIABHOe HEBO3MOIKHO YTBEDKIeHTE
Pa3BUTOrO COMUANUIMA.

Taxoe momoxkeHNe HacTymaeT I TeHeTHRU. UToOLI ome-
HUTH BINsAHNE TeHETHKE HA KU3HG Jiofiell B Gumkaiimem Gy-
oymeM, Heo6XOQMMo yKasaTh Ha IJABHBIE CTpATErHdYecKme
3a7aud, KOTOpPble B HAIIWM JHU BCTAIOT Ilepe] DTOH HAYKOIL.
Mo:xHO yKa3aTh Ha IMECTH IIABHBIX 3aka4.

1. TemeTnka m mnpobieMa MHIOEBHIX X CHIPEEBEIX PeCyp-
cOB. 3JHaUeHME 3TOH TPOGIEMBI COCTOMT B TOM, 4TO M306mIme
TIPOAYKTOB H CHIPHSA BO MHOTOM 3aBUCHT OT YCIIEXOB TeHETHKN
B CEIBCKOM XO03ANCTBE M B GHONOTHYECKOH HPOMBIIIIEHHOCTH.
CosnaHMe BBICOKOKAYECTBEHHHIX W UPWHIUOHAILHO HOBBIX
COPTOB paCTeHNM, MOPOJ RMBOTHBIX M Pac MUKPOOPTaHH3MOB
ofecrmevdT CKAa90K B WHTeHCH(PUKAIUE OTPOM3BONCTBA. JTO
CHIMET € CeIBCKOTO X03fHCTBA BCTAMINUE Hepe] HUM MOTpel-
HOCTH B OTPOMHOl 9HEProBOOPY:KEHHOCTH U B GONBINEX 3aTpa-
Tax Ha TeXHUIECKY0 OPOMBIILIECHHOCTh YROOPEHUN W CpejicTB
3aIMuTHl pacTeHU.

2. TemeTnra — 5T0 (yHmaMEHT MeQUNUHEL. 3ajada co-
CTOHT B TOM, 9TOGH! reHETHUECKAs HPOTrpaMMa KajkIoTo Tesio-
BeKa Oblia OBl MOAHOIEHHON H BBICOKOAKTHBHON BO BCEX KIeT-
Kax Telna.

3. Kpynmrefimeit npobGieMoii, kKoTopas BeTala mepep 4elo-
BEYECTBOM B CBSI3M C PAa3BHTHEM HAYIHO-TEXHHUIECKOH peBo-
JMIOUWE, SABIAETCA B3arpsa3HeHWe CPeIbl OOHTAHHA YeJIOBEKa.
Hapany ¢ skoJOTHYeCKUME CIEyeT ORHAATH TeHETHYECKHX
s¢derron. Ilocaeane BEIBBAHEI TeM, 9TO B CPEAY NOCTYHAIOT
MyTareHsl, T. €. Teé XUMUYeCKHe 1 (PU3HUeCKHe areHTH, KOTO-
phle MPOHMKAT B KIETKH ¥ MOpaKaioT B Hux Moxexyusl [JHE.
B pasBuThix KaNIUTAIUCTHYECKHX cTpaHaX, rakmx, Kak CIIIA,
fAnomnsa, OPT, mo 10% pgereii pomuaoTCsa ¢ TAMKEILIMA Ha-
caencrsenabiME federravn. B CIIIA 18,4% mopmeit ymuparor
or paxa. Ilepex crpamamm coummanmaMma BCTaeT 3ajada IICTO-
PEYECKOTO 3HAUeHHS — OCYIIECTBHTH 3aJad1y TeHETHIECKOI
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uHPOpMarwn miofel, HACENAOMUX TH CTPAHBL, 3MUTATEL OT
TOpaKAIOIUX MOCHEACTBUH MyTareHHBIX 3arpAsHeHmil 6mo-
cepsr.

4. OrpoMHOe 3HaYeHWe MMeeT MpoGIeMa CONEAILHOrO U
fuosormueckoro B demosexe. B passuTHE COmMmANLHON CyII-
HOCTH 4YeJOBEKA BENYIIMM SIBASETCHA BINAHAE CONEANLHDLIX
ycaosuit. Vimenro Guarofapsa sTOMy yJacTHe B CTPOETEILCTBE
conmanuaaMa opMEpyeT HOBOTO dejaoBeKa. Bmecrte ¢ TeMm mmd-
HOCTH 4YEJNOBEKA — HTO WHIMBHAYAJIU3UPOBAHHOE eIHHCTBO
COIMATBHOTO W OGHONOTMIECKOT0 [UIA KAaKIOro KOHKPETHOrO
delloBeKa. [malleKTHKA CONUATIRHOTO M GUOJOTHYECKOr0 mMe-
eT IpoMajiHOe 3HAUeHHE [ MefaroTHKd, MCHXONOTHH, I0PHC-
OpyAeHINN, aHTPONMOIOIUH, I BCeX CTOPOH YIEHHA O YJO0-
BeKe.

9. Cpemm mocTm:KeHEN COBpeMEHHOW TeHETHKH, KOTODBIE
CIOCOOHEBI MOBJUATHL HA KU3HL OOI[ECTBA, B IOCIHEIHHE TOIBL
0cofoe BHEMAaHUe NPUBJIEKAIOT YCIEXH MO TFeHeTHYECKON WH-
seHepunu. CyIIHOCTH 3THX JOCTUKEHHHE COCTOIT B TOM, 9YTO
myTeM moayueHUs peroMbummaHTHEIX Moiexkyx [JHHK m mx Bme-
meHust B u30paHHYI0 WIETKY MOMKHO IONydYaTh HOBEIe (op-
MBI OPTaHU3MOB. ¥ CHIeHHAs paGoTa B 5TOM OTHOINEHUHW OYEHD
mepCcueKTHBHA s OYIYIIHX YCIEeXOB CEeJbCKOT0 X03AHCTBa
7 MeJUIAHEL.

6. UcraoanTenbHO BEIMKO 3HAYEHWE TeHETURU g (Pop-
MUpPOBAHUsA HAYYHOrO MHUPOBO33peHEA. JaHHBIE TIeHETHKH
TOKa3all, 970 WHPOPMANHOHHOE HAYANO KHBBIX CHCTEM 3a-
KII0YEHO B MONERYJIAPHBIX cTpyKrypax [HHK, 4ro pma asie-
HU#l JKUSHN OCHOBHBIM CIYIKUT B3amMojeficTeme GeJKOB, Hy-
KIGMHOBEIX KHUCIOT W JHEPIUM, MOJAYyIAeMON KIETKOH H3BHE.
Bce 370 HAONHEIO cOmep:KAHMEM [HATEKTHKO-MATEpPHAaJmC-
THYECKOe YUeHWe O KU3HE Kak o6 OCHOBHOW (popMme Gumoio-
TMYeCKOTO [BUKEHN MATEePHUH.

CoBeTcras HayKa B IIJOM IJIOJOTBOPHO PAa3BUBAETCA IO
MHOTMM HampasieHusM. Hapsany ¢ TeKymuMu 3ajadaMm BbI-
PHECOBBIBAIOTCS IIIaBHEIE HAIPABICHWS, II0 KOTOPHIM JIONKHA
65T HampaBleHA YHEPIUsA HAYKH, YTOOB B MaKCHMAJBLHO
KOPOTKME CPOKU OBLIM PEIIeHBI YKU3HEHHO BAKHBIE MPOGIEMEL.
YrasKy Ha 9eTblpe KpyHnHelmwe 3ajfaqu, Cpeiyu KOTOPHIX [IBe
CBsI3aHHEI ¢ ycmexamu remetwku. [lepBas sajada — pT10 pere-
HUe DHePreTwIecKoll mpobaeMst HyTeM OBIAEHIA TepMOsaaep-
HOM pearmueil, 9HepPrueil CoMHIla, BeTpa U OKeaHOB. Bropas —
FHalbHEE [ONeTH! K IUIaHeTaM W JINTeNbHBle OpOHTalibHBIE
KOCMIYEeCKUe MOoJeTHL.. Tperhbsa — mpobieMBl TeHeTHIECKOMH
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WH;KeHepHUH, 9T0 obecrnednT HeGHIBAXyI BIACTbL YYeHBIX HaJ
apiaenuamu ;kus3Eu. Ha srom nyTtu GygyT co3gaHbl HeoGHIdAli-
HBIe COPTA PACTEHHI, MOPOJ KUBOTHBIX, PAaCc MUKDPOOPraHM3-
MOB, KOTOpbIe 06ecredaT CKAI0K B MHTEHCH(PUKAINA CEeNbCKO-
r0 X0BANCTBA, MHKPOOHOIOTNYIECKON MPOMBIIIIEHHOCTH X Me-
IUUMHECKUX OpernapaToB. JTO OYTh K M300WIMI0 OPONYKTOB,
CHIPBS, HOBBIX YCIEXOB MeAmuumHBL. UeTBepTasd 3amada — 5TO
Goppba ¢ BarpA3HEHWAME CpeJbl, OKPY:KAlomeld dYeloBeKa.
Hapsany ¢ sarpssHenmeM, BeIyIIAM K BKOIOIMYECKUM MOCIIE[-
CTBHSIM, B Cpefly IOMAJaiOT MYTareHbl, T. €. areHTH, CIOCO0-
HBIE TOPasKaTh HACIEICTBEHHOCTD TeI0BEKA.

Crmemyer mOAYEPKHYTH HEKOTOPhIE CTOPOHHEI B mpobieme
MyTareHOB cpefsl. VccieMoBaHHA [0 TeHETHKE MOKa3ajmd, 4To
OCHOBa 3[]0POBSA YeNOBeKa U ero jere#l rayOuHHO Ompeeis-
eTcs MedCTBIEeM reHeTHYeCKOH MpPOrpaMMBbI, KOTOPYIO KasKi[blil
9el0BeK WHAWBHIYANbHO HoiyduaeT npm porpenum. Ceifvac
B paAje pailoHOB Halmeil IIaHETH MOJHOIEHHOCTH 3[I0POBLA
remeTHvecKol WHEOpPMANUYE TPO3HT HedcTBHE OT 3arpsasHe-
HEHA cpefbl Myrtaremamu. llpm pasBmTUE BBEICOKOPA3BHTHIX
KaNUTAIACTAYECKEX CTpaH OBlia [JOUyIMeHa omwubKa: ouwm,
HCHOJB3YS HAYYHO-TEXHHYECKYI0 PEBONIONUIO, HE CUYMTafCh
co BOpPOBbEM JIOfel, HaHecIW CephbesHBIH ymep6 6mo-
chepe.

Il'emermueckass mHGOpPManus a0eil — 9T0 camMoe paro-
MeHHOe ECTeCTBEHHOE [IOCTOAHHE CTPAHSI, KOTOPOe HYHKHO
Gepeur HECPABHHEMO B Goxbplle#l CTemeHH, ueM HeMTL, PYHEHL,
ras, KaMeHHBIA yrois, MuHepansl u npyrue pecypesi. B CCCP
paspafaTEIBaeTCSI CHCTeMa TeHETHYECKON CIy#6hI, KoTOpas
[O3BOJIAT CIENNTH 3a IIPONeccaMu, UAYMUMI B HACHE[CTBeH-
HOCTH JI0fiell, MPOTHOBHPOBATL HTHM HpoIecchl. dra paboTa
pomonnaerca B VHcraryre obmeir remetmrkn AH CCCP =
cexnmeit «I'eHeTmUecKue acmeKTe» B mpobiaeMe «Yenosex u
6uocpepay MesxBeJOMCTBEHHOTO coBeTa mo cpene lLocy-
mapcrserroro kKommrera CoBera Munrmcerpos CCCP mo mayke
U TeXHUKE.

PasBurnle KamuTadmcrHueckue crpaHsl, Takme, Kak CIITA,
Anonma, OPT = apyrume, mcnonb3ys HAyIHO-TEXHEUECKYIO pe-
BOJIIONAI0, COBEPINHJIH CepPHe3HYyI0 ommbKy. JTa ommbra He
crydaliHa, OHA KOPEHUTCA B CaMoOil CyHIHOCTH KaN@TaiuaMa.
B stmx crpamax omu6KM OPH UCIOJB30BAHME YCHEXOB Hayd-
HO-TeXHMYECKOIl pEeBONIONUU COCTOSNH B HpeHeOperkeHnn
0XpaHOI 37[0poBsa Aofel. Tak BOBHUKIO ry6UTeIbHOE 3aTPA3-
HEHNO CPefibl, CKPYRa0Iel Tem0BeKa.
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B Gopobe 3a spmoposyio Oumochepy CCCP mmeer Bce BO3-
MO}KHOCTH BCTATh BO IVIaBe CTPAH CONMEANA3MA K [aTh mpHUMep
Hay9HOro pemeHus mpoGirembl «YemoBeR u Guocdepay nis
BCeX paspuBajommxcsg cTpaH. Boxee Toro, Hama cTpaHa MOKeT
BOEPBEIE B MCTOPHH YeJI0BEYECTBA I[I0CTABHTH BEIXIANNIYIO
FYMaHICTHIECKYIO 3afady — obecnednTs OXPaHy reHeTHIe-
CKO# mHpoOpManmu Jiofell. IT0 ABUIOCH 6B OTHEM W3 TPHYM-
(doB mpy [OKa3aTeNILCTBE [PUHINNIA, YTO COMUAIAIM — HC-
THHHO TryMaHHOe o0mectBo. I[lpumsHaHHMEe B8a TOCYHapCTBOM
06s13aHHOCTH OXPaHBl 3[0POBOi, HONHONEHHON TeHeTHIeCKOH
NEQOPMANUN TENOBEKA BHICOKO OOTHUMET I'yMAHHCTHIECKYIO
cymHOCTE comuanmmama. OHa mocHy:RUT HOBOH CBepKaromei
I'PAaHBIO CPEIM [pPU3HIBOB, 30BYHIAX Y€JI0BEYECTBO K CO3NAHUIO
HCTHHHO HPABCTBEHEHOTO COLMANbHOrC YycTpoiicTBa Mupa,
K KOMMYHH3MY.

B Komcrurynun CCCP sanucambl 3akoHEl 00 OXpaHe Opu-
POJIBL.

IlpuBenernsle npuMepsl CBUAETENBLCTBYIOT, 9TO OO KPYI-
HBIM KOMIUIGKCHBIM Ipo6ieMaM HAyKd BO3MOKeH OPOrHO3
MU3HEHHO BARHBIX HAIpPaBIeHUH, 9YTO Npefmoiaraer rocy-
JlapcTBEeHHOE ILNIAaHWMPOBAHHWE Das3BUTHA HayKh. TaKoii IoAxon
HEe yMaligeT 3HaYeHHA HEeOKUJAHHOTO B HAYKe, HeNPE[BH/IeH-
HEIX IIPOPHIBOB B HOBEIE Hem3BecTHHIe oGiactw. Hamo yamrei-
BaTh BTy cOenmuUKYy Haykm. BmecTe ¢ TeM mepBoodepemHON
0053aHHOCTLI0 COBETCKHX YYEHBIX HBIAETCA KaYCCTBEHHOE,
s peKTHBHOE, MIaHOMEPHOE pa3BATHE HAYKH W OPA DHTOM
OpelBujieHAe, KOHIEHTPAUHS YacTH YCHIWHK A perieHmsA
[JIABHEIX I'OCYapCTBEHHO-CTPATEIMIECKUX 3ajad. BecoMocTh
TAKOrO MOJXO0Ja OmpelelAeTCd TE€M, 9T0 HayYHO-TeXHUIECKAs
PEBOMIONUA B CKOPOM BDEMEHH, B TEPHOJT IIEPEX0/la K KOMMY-
EE3MY, 6yJeT B MepBYI0 Ovepefb ONUPaThCA Ha HAIH YCOEeXA
B penleHuY UMEeHHO TAKRWX 3377 HAYKH.

B 26-it crarbe moBoii Homermrymum CCCP sammcamo:
«B coorBercTBHE ¢ moTpeGHOCTAME 00IMECTBA TOCYHapPCTBO
ofecnednBaeT MIAHOMEPHOE pDa3BHTHE HAYKH ¥ IMOITOTOBKY
HayYHHIX KagpoB, OpraHW3yeT BHEJPCHHE DE3YIHTATOB Hayd-
HBIX HMCCHE/OBAHUN B HAPOIHOE XO3AWCTBO W Jpyrue cdeps
JKE3HEY. JTOT 3aKOH NOKA3HIBAET, KaKoe MOJOMKeHNEe 3aHIMAa~
eT HayKa B 9KOHOMHYECKO! CHCTeMe COMmANN3Ma. ITOT BAKOH
OTKPBIBAET IOPOrY B HAYKY KAUKIOMY MOIOIOMY UeJOBEKY Ha-
meil CTpaHBI, 30BET €ro K 3aMeyYaTeJbHBIM CBepINeHHAM Ha
6aaro Hamei# saMeuartenbHO Ponmmer,
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JATEPATYPA JOJA JTAJUBHEWIMEINO YTEHUA

Ny6memu H. II, Namna 0. B. MyrareEsl oxpymawomei
cpensl. M., «3mammne», 1977.

B sroit He6ONBMOl KAMAKE PACCKA3LIBAETCA O 3alPASHEHNM CPebl
MyTareHaMi, T. €. areHTaMd, COOCOOHEIMA OPOHHKATH B KIETKY H II0-
paskaTh HacJeJCTBeHHBI anmapaT gdedoBeka. B macrosmee Bpemsa 3za-
[uTa HACHAC/CTBEHHOCTH 9eJI0BEKA — 0YeHb BaKHAA 3a7ada, KOTOPYIO
MOKHO PaspemuTh TOJBKO HOPA KCIIONb30BAHUHE TJIABHBIX [OCTHMEHMIl
COBPEMEHHOR FeHETHKH.

Pesrmuk C. Hukonait Basmmos. Husnap sameuaTedbHEIX miofeit,
M., «Mosomas rBapausa», 1968.

B kHHTe OoNMCaHA 3aMedaTeNbHAA KU3Hb O NeATENLHOCTh COBETCKOTO
regetnka — H. /. Basunosa. [Tokaszama ero ruraarckas pabora mo 06-
umopnernio pacremnid CCCP mytem cGopa MApPOBBIX KOMIEKOHUIl co Beeif
onageTl. B rmaBe «BuTBa B myTu» manoess (axTel o Gophbe
H. 1. BaBuiosa 3a Hay9HYI0 OHONOrHI0 B Hamieil cTpaHe.

Guannwenxc [0. A Osomonus mpeit B Gmomorma. M., «Hay-
Ka», 1977,

HKrmra wiraccmka coserckoit regeruxn 10, A. Ounundenko ysaexa-
TeXLHO PACCKAsBIBaeT 00 MCTOPME 9BONIONUOHHBIX yuemmit XIX Bexa m
0 TpyAax pyCccKHX ydeHBIX XX Bexa. 3HAKOMCTBO C 3TOH KHHTOf# 060-
TaTHT YATATeNed OCHOBHBEIMY SBOJIOMUHOHHBIME HAEAMY, MOCIYKUBIIN-
MH CO3JAaHWI0 JapBHEH3MA. BMecTe ¢ TeM JOTMKA H3I0MEHHAA KHHUIA
HocTpOeHA Ha HOBBIX HfleAX, KOTOpble TeHETHKA BHECIA B BBOJIONHOH-
Hoe yueHHe.

@ponos U T, Macrymuwmit C. A. Memmenas, MeHNeau3sM
n gumamextura, M., «Msvicas», 1972,

J[ng Tex, KTo MHTepPeCcyeTcsa CBA3AMU reHeTHKE ¢ guiocodmeit nu-
AJIeKTUIECKOT0 MaTepuajmaMa, sTa KHUra IPeJCcTaBiseT OONBINON HH-
Tepec. B Heli omucan KusHeHEHHIH u HaysHsll nyth . MeEmena — gemr-
CKOTQ YIeHOTO, OCHOBATENd COBPeMeHHOI remeTuru. lccremyercs me-
TONOJOTHSI MEHJENN3Ma, COOTHOIIEHNE COBPEMEHHOH IeHETHKE ¥ [da-

JIEKTUKH.
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OTJIABIUEHRE

Mpenpucaoeue (3).

T'nasa 1
MOJIERYJIBI HYRJIENHOBBIX KHCJOT — UCTOYHINKU 'EHETHNYECKOM
HHO®OPMALUIT

CoBpeMeHHbIe HIpencTaBleHHs o KiaeTke (7). Beaxm, unx cocTas,

CTPYKTypa U Oumonormueckas poab B kieTke (13). HyKiemHoBLle Km-

CJIOTHI, COCTaB, CTPYKTypa # BOAbL. CaMOBOCIpOH3BefeHHe MOJEKYJ

JOHK. AT® (21). BuocmuTes Gemnxos. ['emermueckmit xop (28). Pery-
NANUA eATeNbHOCTH TeHOB (35)

I'naea 2
XPOMOCOMBI M IIOJI YEJIOBEKA

UesoBeK Kak TeHeTHuecKHil o6bekT (39). XpOMOCOMHEIH KOMIJIEKC
genosexka (39). Oupenenennme mona y dwenoBeka (43). CooTHomIeHme
moJia y uejioBera (46).

T'aaea 3
OHTOTEHE3 YEJIOBERA

Tameroremes. Omnomorsoperne (50). PasmuOMKenme m pocT ramer (51).
CospeBamme m opmmpoBarme raMer. OmioforBoperne (55). OcHOBIIEIE
cramgun 9MOPHOHAIBHOTO PasBETUA denoBexa (58). IlocToMbpmorannHOR
passatHe dexoBexa (61). HacamenmcrsemmocTs m cpema B OHTO-
remese (64). HacunemoBamme oThenbHBIX (pusmdeckux mpusaaxoB (63).

T'aaea 4
YEJIOBER — CYIIECTBO BHOJIOTHNYECKOE U COHNAJIBHOE

leneTmueckas m comumanbHAasA TPOTPaMMbBl HACJIEJOBAHHA H DPA3BUTHA
gemosera (73). Commanbmas mporpaMma u sBojonuA denaoBexa (76).
Buomormgeckoe @ CONUanbHOEe B MAJXBHAYAJIBHOM pPa3sBUTHH gejioBe-
Ka (79). CommanbHas HACIAELCTBEHHOCTH — BefyINuil (DakTop 9BOJIO-
OUKE COBPEMEHHOTO desioBeKa (82).
I'naea §
MYTAIIAU, CPEJIA U YEJIOBER

OcuoBaLle BmOH MyTammit (87). HacmegcrBenmsie (O0Je3HUW HeJOBEKA

(89). Temer B momynanmuax mofed (96). MyrtaremmEle ¢aKTOPLL

CumomramHble u WEAynupoBaHHBie Myrtamum (101). Myraremm m ma-
Clle[iCTBEHHOCTE genoBeka (106). MyTarensr cpenst (108).

TI'nasa 6
TEHETHKA U BYOYIOEE YEJIOBEKA

OxpaHa OKpysalolieil cpefisl H HaCIe[CTBEHHOCTH HejoBea (115).

TeneTwuecKas WH)EHEDHHA W ee IpPaKTHIeCKme HepcHmeRTHBH (122).

TemeTWdeckaa WHYKeHepHA HAa YpPOBHEe KJIETOK ® oprammsmos (123).
TemeTHKa W MAIIeBLIe pecypcsl Mupa (131).

3akJatouenne (136)
Hpuaoxenue

Jlmreparypa paa pambHeimero uremus (141). IIpepMerHEIR yRasa-
Teab (142).



