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PA3OEN |
MOJNEKYNAPHAA FTEHETUKA

OCHOBHBIE TEOPETHYECKHME ITOJIOKEHUSA

I'eHeTHMKa — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHUYHBO-
CTH KUBBIX OpraHn3MoB. TepmuH «reHetuka» Been B 1906 r. V. barcon.

HacsencTBeHHOCTb — 3TO CBOWCTBO JKMBBIX OPraHU3MOB IE€PEIaBaTh U3
MOKOJICHUS B MOKOJIEHHE 0COOCHHOCTH MOP(OIOTUH, OHOXUMHUH, (PU3UOTIOTUU U
MHJUBUYyAJIbHOTO PA3BUTHS B ONPEICICHHBIX YCIOBUAX CPE/IBL.

HacnenoBanue — 3710 crioco0 nepenayu reHeTHIecKor nH(OpMaIum.

MN3MeHYnBOCTE — 3TO CBOMICTBO JIOYEPHUX OPraHU3MOB NMPUOOpETaTh B
MPOIECCe OHTOTEHE3a MPU3HAKH, OTIMYAIOIINE UX OT POAUTEIBCKUX (POpM.

HacaenyemMocTb — 3TO CTENEHb COOTHOIICHHS! HACIEACTBEHHOCTH U U3-
MEHYUBOCTH.

Hyxk1eMHOBBIE KHCJIOTHI

B nauane 50-x rr. XX Beka ObLIO JIOKa3aHO, YTO CAMHHUIICH HACJIEICTBCH-
HOCTH U U3MEHUYMBOCTHU SIBIISIETCS T€H, MaTEPUAIbHOM OCHOBOM KOTOPOTO SIBJIS-
ercs JIHK.

Crpykrypa monekynsl JHK Obina pacumgpoBana
Jx. Yorconom, @. Kpukom u M. Yunkuncom B 1953 r.
Ona mnpexacraBisier coboit (puc. 1) naBe cnupabHO
3aKpydeHHBIC AHTHIAPAICIbHbIC (HAMNPOTUB KOHIA 3’
OZHOU LENH PACTIOIaraeTcs 5' konen JIPYrom) MoJMHYKJIEO-
tuaHele nenu. Monomepamu JAHK sBisitoTcst Hykieomuowi,
B COCTaB Ka)KJI0TO U3 HUX BXOMSAT:

1) maTuyriaepoHbIN caxap — JAE30KCUpU003a;

2) ocrtarok GpochopHOM KUCTOTHI, Puc. 1. Cxema

3) OAHO M3 YETHIPEX a30THCTHIX OCHOBAHWU (aJCHUH, crpoenns JJHK
TUMWH, TYaHUH, [IUTO3UH).

Hyxkneotuapl coeAMHSIOTCA B LUEMNOYKY MyTeM 0O0pa3oBaHUs KOBAJIEHTHBIX
(pocpoousghupnuvix) cBsizeit MexKIy AE30KCUPHO030M OJTHOTO U OCTATKOM (hoc-
(OpHOM KUCIIOTHI IPYTOro HYKJIEOTHAA. A30TUCTbIE OCHOBAHUS IPUCOEIUHSIOT-
csl K J€30KCUpr003e U 00pa3yroT OOKOBBIE pajuKaibl. Mexay a30TUCTBIMHU OC-
HoBaHusMHU Lenoyek JIHK ycTtanaBiamBaroTcst BOIOPOIHBIE CBSI3U: JIBE — MEX]Y
aJICHUHOM U TUMUHOM, TPU — MEXAYy TYaHHHOM M LHUTO3UHOM. CTporoe coot-
BETCTBHE (B3aMMOJONOJHEHNE) HYKICOTHIOB APYT APYTY B MApHBIX LIETIOYKAX
JIHK (A-T, I'-11) Ha3pIBaeTCSI KOMIJIEMEHTAPHOCTBIO.

JIHK siBisiercss xpaHuTelieM IeHeTHdecKod MH(GOpMalMu BO BCEX KIIETKAX
MIPO- U DYKApUOT. Y BUPYCOB 3Ty HYHKIIUIO MOXKET BBINOJHATH U MoJiekyJia PHK.

PHK, kak u IHK, npexacrasnsger coboit nonuuykineorua. CTpykTypa HyK-
neotunoB PHK cxoana ¢ takoBoit JJHE AMEIOTCA CHEAYIOLINE OTIAMYHSA:




1) BMecTo ae30kcupu603bl B coctaB HykiaeotuoB PHK Bxoaut nstuyrie-
POJIHBIN caxap — pubo3a;

2) BMECTO a30THCTOrO0 OCHOBAHUS TUMHUHA — YPALIWIL;

3) monekyna PHK oObryHO mpeacTaBiieHa OJHOM EMOYKON (Y HEKOTOPBIX
BUPYCOB — JIBYMs).

B xinerkax cymectBytor Tpu THna PHK: undopmanumonnas, tpancnopt-
Hasi ¥ puOoCcoMalIbHas.

HUnpopmayuonnas PHK (WPHK) mpencrasnser coOoii KOMUIO KOIUPYIO-
el uenoyku onpeaeneHHoro yuyactka /JHK u BbimosnHseT ponb nepeHocuuka
reHetnyeckoit napopmanmu ot JJHK k mecty cunresza Genka (prubocombl) U He-
MOCPEJICTBEHHO YYaCTBYET B COOPKE €ro MOJIEKY!I.

Tpancnopmuvie PHK (TPHK) TpancnoptupyrooT aMHHOKHUCIOTHI U3 ITUTO-
TU1a3Mbl B pUOOCOMBI.

Pubocomanvnas PHK (pPHK) Bxoaut B cocraB pubocoM. CUuTarT, 4TO
pPHK obGecneunBaeT omnpeneneHHOe MPOCTPAHCTBEHHOE B3aMMOPACIIONIOKEHUE
uPHK u TPHK.

IHepBuuyHbIe QYHKUUM I'e€HA

[Io coBpeMeHHBIM TPEICTABICHUSIM I'eH — 3TO y4acToK MoJiekyisl JHK,
ONPEAEIAIONIMN TTOCIEN0BATEIIBHOCTh HYKIEOTUI0B B Mosekysiax PHK u amu-
HOKHCJIOT B IOJIANIENTHIE.

[TepBuunsie pynkuu JJHK — 310 XpaHeHue u mepenaya reHETUYECKON
undopmaruu. Ilepenaua renerndeckoir nHpopmanuu npoucxoaut ot JTHK k
JHK mpu pernmukanuu JHK (ayrocuHTeTH4Yeckasi (PyHKIUA [IPU pa3MHOXKe-
Huu kietok) u ot JIHK uepe3 uPHK k 6enky (rerepocunrernyeckasi QyHKIUA
npu OuocuHTEe3e OenKa).

Penumuxkauus mosexkyansl JJTHK

Pemumkannsa monexyn JJHK nmpowc-
—~—— «MarepuHCKas» XOAUT B CHUHTETUYECKUW NEPUOJ HUHTEP-
5" cnmpams JIHK daser mpu yuactmm depmenta JIHK-
«JloepHHo HOJII/IMepaSBI.V Kaxnas w3 aByx uneneu
crmpanu JIHK «MATEPUHCKOW» MOJIEKYJIbl CITyKUT Mat-
puLen mia «aouepHen». Ilocne peruka-

Permmkanuonnas
. UM BHOBb CUHTE3MPOBAHHAA MOJIEKYJIA
JTHK-nonumepasa JHK comepXuT OIHYy «MaT€pHUHCKYIO»
LETIOYKY, 4 BTOPYKD — <«JIOYEPHIOIO»,
BHOBb CHUHTE3UPOBAHHYIO (MOJyKOHCEp-
BaTUBHBIN croco0). Jlns maTpuyHOro
cuHTe3a HoBoM Monekysbl JIHK Heobxo-
JUMO, YTOOBI CTapasi MOJIeKyJa Oblia
JIeCIMpaIn30BaHa U BbITSHYyTa. Peruuka-
1Ml HAUMHAETCS B HECKOJbKUX MecTax moiiekyinbl JIHK (puc. 2). Yuactok mo-
nekynsl JIHK oT Touky Havana OHOW perMKanuy 10 TOYKHM Hadajla Ipyrox Ha-

«MarepuHCKas»
cnupans JTHK

Puc. 2. Cxema perumkanmu Mosekyiisl JJHK
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3bIBACTCs PEIVIMKOHOM. «bakrepuanbHas XpoMOCOMay CONEPKUT OJUH PEIUIU-
KOH, a DYKapuOTHUYECKasl COAEPKUT MHOT'O PEIJIMKOHOB.

B xaxnom perukone JIHK-monmmepasza MoKeT ABUTraTbCa BIOJIb MaTe-
PUHCKOW HUTH TOJIBKO B OJIHOM HallpaBJICHUU (3 - 5. IToaTroMy npucoenuse-
HUE€ KOMIUIEMEHTAPHBIX HYKIECOTUIOB «nouepHux Hurei» JTHK unuper B mpotu-
BOIOJIOXKHBIX HAMNpPaBIICHUAX (aHTUMAPAUIENbHOCTH). Pernnukanus Bo Bcex pen-
JIMKOHAX UAET OAHOBPEMEHHO. Bech réHOM KIIETKH PEIUIMUUPYETCS OJUH pa3 3a
IIEpUOJ BPEMEHHU, COOTBETCTBYIOIIUN OJJTHOMY MUTOTHYECKOMY ITUKITY.

Bbuocunres 0eskoB

1. HMudopmaius o nepBUYHON CTPYKType OEIKOBON MOJEKYJIBI 3aKOAUPO-
BaHA IOCJIEOBATENBHOCTBIO HYKIECOTUIAOB (reHeTHYeCKHH KOI) B KOAUPYIO-
e [IENOYKE COOTBETCTBYIOMIETO yuacTka MoJekyisl JJHK — rene.

CBoliCTBA reHETHYECKOr0 KOAa:

e OIHO3HAYHOCTBH, T. €. KaXIbId TPUILIET KOJIUPYET TOJIBKO OJHY
AMHUHOKHUCIIOTY.

e M30bITOYHOCTD, TaK KaK YMCJIO BO3MOXKHBIX KOMOMHAIMN U3 4 HyK-
JIEOTH/IOB 110 3 paBHO 4° = 64, a aMuHOKHCIOT 20, TO HEKOTOPBIE U3 HUX OYIyT
KOJIUpOBatThes 2, 3, 4 wiu aaxe 6 TpuruietaMu (BajluH Koaupyercs 4 TpuiieTa-
MU, a cepuH — 0).

Tabnuya 1
CoorercrBue kKonoHoB HPHK amuHokunciaoram

BTopoe a3otucToe OCHOBaHUE
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L4 HeﬂeperbIBaEMOCTb — OIHOBPEMCHHO 1 HYKJICOTU BXOIUT B CO-
CTaB TOJIBKO OJHOT'O TPHUILIICTA.

L4 YHI/IBepcaJ]bHOCTb — Y BCEX OPraHM3MoOB OAMHAKOBLIC TPHUILICTEI KO-
AUPYIOT OAMHAKOBBIC aMUHOKHWCIIOTHI.




e (OaHOHANPABJIEHHOCTh — KOJI YUTAETCA TOJIBKO B OJHOM HallpaBiie-
Hun 3' — 5.

e Hajuun4yue HOHCEHC (CTON)-KOAOHOB — TPUILIETOB, KOTOPbIE HE KO-
pytoT amuHokucaoThl. Korma pubocoma B mpouecce TPaHCIALHMH JTOXOOUT J10
TaKUX KOJOHOB, TO cuHTe3 Oenka mpekpamaerca. B monekyne PHK — YAA,
YT'A, YATI'.

e HenpepsiBHOCTD (0€3 3HAKOB NMPENUHAHMUSA) — IPU BHINAICHUHN OJI-
HOI'O HYKJICOTHJA B IIPOLIECCE CUMUTHIBAHMS €r0 MECTO 3aHMMAECT HYKJICOTH] U3
coceqHero kojoHa. IIpaBuiibHOE cUMTBHIBaHWE KOJa 00ECIEUMBAETCS TOJBKO B
TOM CJIy4ae, €CJIM OH CUHTBIBAETCS CO CTPOrO ONPEAEIIEHHOro ImyHKTa. CrapTo-
BBIM KoJioHOM B MoJiekyiie UPHK sBistorcs AYT (tabm. 1).

Tpanckpunuusa — npouecc cuHTe3a MoJiekysl u-PHK, npoucxoasmuii B
anpe. @epment PHK-nmoaumepasa noaxoaur k mosekyie /IHK u paspsiBaer
BOJIOPOJHBIE CBA3M MEXKY IBYMs KOMIUIEMEHTAPHBIMU LIETIOYKAMU, I10CIIE YEro
monekyna JIHK packpyuuBaercs. Onna u3 neneit JJHK sBasiercs kogupyroniei
(komorennoii). Oxa HaunHaercs ¢ 3’ konna; pepment PHK-nmommmepasa aBu-
KeTesi MMeHHOo oT 3/ Kk 5 KOHIY M B 3TOM ke HANPABJICHHH TPOUCXOTUT
Tpanckpunuus (cuntbiBanue nndopmanuu), a ”PHK cunTe3mpyercss B Ha-
npasjennn 5 — 3. VI3 cBoGommbix HykineotnoB PHK, KoTopbie ecTh B KapHo-
aumde, dpepment ctpout moinekyiny u-PHK mo mpunmmmy xkommjiemeHTapHo-

CTH a30THCTBIX OCHOBAaHUM HYKJIEOTHJIOB (aje-

3 w A nuny JHK coorserctByer ypamma PHK, Tu-
r E muny JHK — apenun PHK, ryanuny JTHK —
uuto3ud PHK, murosmny JJHK — ryanun

PHK).

Takum 00pazom, reHernueckas wHpoOpMa-
must mosiekyn JIHK mpeoGpaszoBanace B mociie-
JIOBATEJIBHOCTh HYKJIEOTUAOB MOJIEKyJbl U-PHK,
KOTOpasi 3aT€M BBIXOAUT U3 Siipa U HAMPABIISIET-

1 csl K pubocomam.
Pexornuuus — mporecc y3HaBaHUsS MO-
~ nekysamu T-PHK cBoMX aMuHOKHCIOT W npu-

2

COCIMHEHHUE UX K OJHOMY M3 CBOMX aKTHBHBIX
Puc. 3. Cxema cTpoeHus

TpancriopTHoii PHK: ueHTpoB (akuentopusli konen) T-PHK (puc. 3).
| — BOIOpOHBIE CBAZH, 2 — aH- AKTHUBAIMI0O AMUHOKHUCIIOT OCYIIECTBIISIOT
THKOZOH, 3 — MECTO HPHKpEILIe- dbepmenTsl aMmuHoaMI-TPHK-cunTeTa3B1 (J115
HUSI AMUHOKHUCIIOTHI Ka)XJI0 aMHHOKHUCJIOTBI CBOM (hePMEHT).

MexaHu3M akTHBalUM: (PEPMEHT OIHO-
BPEMEHHO B3aHMMOJICMCTBYET C COOTBETCTBYIOIIEH aMUHOKHUCIOTON U ¢ AT,
KoTopasi TepsieT mpu 3ToM (docdar. TpoitHON KOMIUIEKC U3 (hepMeHTa, aMUHO-
KUCI0Thl 1 AT® Ha3bIBaeTCS AKTUBUPOBAHHOM (0oraToil dHeprueii) aMuHO-



KHMCJI0TOM, KOTOpasi CrocoOHa CIIOHTAaHHO 00pa3oBaTh B IMpoliecce MOCIeayro-
e TpaHCIALMK MENTUIHYIO CBS3b C cOocelHed aMUHOKUCI0TOM. CBOOOIHBIE
HEAKTUBUPOBAHHBIE AMUHOKHUCIIOTHl HE MOTYT MPSIMO MPUCOETUHATHCS K MOJIH-
MIETITUTHON IIEIIH.

TpoitHoit komruiekc coenunsercs ¢ T-PHK, u oOpasoBaBmiascs amuHOa-
ui-1-PHK uper B pubocomy.

Crnenyrommii 3Tan B OMocHMHTE3e Oelika — MepeBO/l MOCIeI0BATEIbHOCTH
HyKJIeoTu0B MoJieKyJibl ”PHK B nmocinenoBaTebHOCTh aMUHOKHUCIOT TOJIMIIET-
THUJ1a — TPAHCJISIIHA.

Tpancasiuusi — nepeBoj reHeTHYecKo MHGOpMAILMK € A3bIKa MOCIEe10-
BaTEJIbHOCTH HYKJICOTHUJIOB HA SI3BIK MOCIIENOBATEILHOCTA aMUHOKHUCIIOT, (pac-
mu@poBKa reHeTrudeckoro rojaa). [IpoucxoauT B muroria3Me Ha pubocoMax.
VYyactBytot: u-PHK, amunoanmn-t-PHK, p-PHK, depmentsi. CunthiBanue uH-
dbopmanuu ¢ u”PHK ocyiectsisercs: B HarpaBiIeHUH 5 3.

B pubocome ecth 2 aKTHMBHBIX LIEHTpa: aMHHOAUMWJIbHBINA ((duxcaius
T-PHK ¢ amMuHOKHMCIOTON) M mMeNTHAWIbHBIN (00pa3yloTCs MENTUIHBIE CBS3U
MEXI1y aMUHOKUCI0TaMu). TpaHcasiuMsa COCTOUT U3 TPEX 3TANOB: UHUIIMALIMS,
AJIOHTalMs U TEPMUHALIKS.

Nuanumanuss — oObeauHeHHe Majol CyObeAMHUIBI PUOOCOM, WHUIIMU-
pytomero tpuriera u-PHK (AVYT), metnonnn-amunoanmi-t-PHK u Gomnbiioi
CyObeTMHUIBI pUOOCOMBI.

DJIOHTAlMsl — HapallMBaHUE MOJUINenTHaa. JTa ¢aza BKIOYAET BCe pe-
aKIMM C MOMEHTa 00pa30oBaHUs NMEPBOM MENTUIHOW CBA3U 10 MPUCOCIUHECHHUS
NOCJIEIHEN aMUHOKHUCIIOTHI.

Buytpu pubocomsl Haxonsarcs 2 koaona u-PHK: B amuHoanmibHOM U B
nentuaniabHoM neHtpax. [locne mannmanuu 1-PHKI1 ¢ metnonnHom pacrnomna-
raercsi B NeNTUIWIHLHOM IEHTPE, aMUHOAIMIbHBIN IIEeHTp cBoOoeH. K amMmuHoa-
nuiIbHOMY LeHTpy noaxoaut apyras T-PHK ¢ AK u ycranaBiuBaercs tam, eciu
antukonoH T-PHK kommiementapen xonony u-PHK. C momomisio depMeHTOB
MEX1y aMHUHOKHCIOTaMH, HaXOASIIMMUCS B puOOCOME, YCTaHABIMBAETCS MeEI-
TUaHAs CBs3b. JlJi1 OCBOOOXIEHUS aMUHOAIMIIBHOIO LIEHTpa prubocoma mepe-
npeiruBaet Ha 1 tpumiet u-PHK Bniepen. BenencrBue storo T-PHK ¢ nunentu-
JIOM TEepexolaT B NEeNTHUAWIbHBINA LEeHTp pubocombl. K cBoOOAHOMY aMmuHOa-
MWIBHOMY LEHTpY pubocoMbl noaxoaut cienyromas TPHK ¢ amunokucnoroit,
U TIPOLIECC TIOBTOPSIETCH.

Ha 3aksmouuTenbHOM 3Tarie TpaHCISIIUKY (TepMUHALIMS ) puOocoMa JIOXOIUT
00 oAHOro M3 «nonsens»-koaoHOB MPHK, Kk amMuHOAaMIbHOMY LEHTPY NPUXO-
TUT 0COOBIN OEJIOK, U CUHTE3 MOJIUINENTHAA MPEeKpaIacTcs.

Kunaccnpuxanust reHoB

Bce rennl moapasnendroTcs HAa CTPYKTYPHble W (PYHKIHOHAJBbHBIE.
CTpyKTypHBIE T€HBI HECYT WH(DOPMAITUIO O MOCIEIOBATEIFHOCTH HYKJICOTHIOB
B paznmuuHbix Bugax PHK, o Genkax-depmenrax, ructonax u ap. Cpeau pyHk-
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[IUOHAJIBHBIX T€HOB BBIJICISIOT 2€Hbl-MOOYIAMOPbl, YCUIUBAIOIINE WIH OCIal-
JSIOIIME EUCTBUE CTPYKTYPHBIX T'€HOB (MHTMOUTOPBI, MOAU(PUKATOPHI), U Te-
HBI, PETYJIMPYIOIIHE pad0OTy CTPYKTYPHBIX T€HOB (pecyasamopbl U Onepamopol).
Peryasinusi padoThbl T€HOB Y IPOKAPHOT

Cxema peryssiiuy TPaHCKPHIIINK y TIPoKapuoT Obuta mpeanoxkena @. XKa-
ko6owm, JK. Mono u A. JIbBOBbIM B 1961 1. ['pynmna cTpyKTypHBIX T€HOB, yIIpaB-
JsieMasi OJHUM T€HOM-OIlepaTopoM, oopasyeT omepoH (puc. 4). B cocrap orme-
pOHa BXOJUT Takke HeOoubmol ydyactok JJHK — npomomop — mecto nepBuu-
Horo npukperienus PHK-noaumepasst — dhepMeHTa, KaTaTM3UPYIONEro peax-
uuu JIHK-3aBucumoro cunresza u-PHK. 3a Hum pacnionaraercst unuyuamop —
MECTO Haydajla CYUTHIBAHUS T€HETHUeCKoW mH(popManuu. I en-onepamop BKIIO-
YaeT W BBIKJIIOYACT CTPYKTYPHBIC TE€HBI I CYUTHIBAaHUS MH(DOpPMAITUHU, TOITOMY
OHM AKTHBHBI NEPUOJANYECKU. 3aKAaHUMBAETCA OINEPOH mepMunamopom. Pyxo-
BOJUT pabOTOI ONEpOHa cex-pecysamop, HaXOSIIUNCS OOBIYHO Ha OTpEeIeIICH-
HOM paccTOsiHUU OT Hero. OH MOCTOSTHHO aKTUBEH U Ha OCHOBE ero mHpopma-
MU CUHTE3UPYETCS OCOOBIN Oenox-penpeccop. ITOT OENOK 001amaeT crnocoo-
HOCTBIO OJIOKHMPOBATh T'€H-ONEPATOp, BCTyMHasi C HUM B XUMHUYECKYIO CBSI3b, I0-
cie uero pepment PHK-nonmmepasa He MOXKET pacIIeIuiATh JBOMHYIO IEMOYKY
JHK, u cuntbiBanus uHPOpPMaIIUK HE TPOUCXOJINT.

OnepoH

A
r N\

Ilpomorop Wmmmarop I'en- CTpyKTypHbIE I'€HbI TepmunaTop
oreparop

N P + (s [ c I
y R\\
«nonsens» «nonsens»

KOIOH KOOOH
Puc. 4. Cxema cTpoeHus ornepoHa

T'en-perymsrop

Ecnu B KIeTKy nmoctynaer undykmop (BELECTBO, KOTOPOE pacIlEIUIseTcs
1o JIeicTBUEM (PEPMEHTOB, 3aKOJUPOBAHHBIX B JAHHOM OIEPOHE), TO OH CBS-
3bIBaeT OENOK-penpeccop (BCTYMAET C HUM B XMMHUYECKOE COEIMHEHHE), OCBO-
0oxnas ren-oneparop. PHK-nonumepasa paspbiBaeT cBS3U MEXAy ABYyMs Iie-
noukamu /IHK n Ha 0HOM U3 HUX MO NPHUHIUITY KOMIUIEMEHTAPHOCTH Ha4YMHa-
ercs cunte3 U-PHK, kotopas nepenocut nnpopmainio B puOOCOMBI JJIsl CUHTE-
3a (epMEHTOB, paziararimux UHAYyKTop. Korna mocineaHue MoJIeKyJbl MHIYK-
Topa OyIayT paspylleHbl, OCBOOOXKJIaeTcs OeloK-penpeccop, KOTOPbIM CHOBa
0JI0KUpYyeT reH-onepaTop (paboTta onepoHa MpeKpaniaeTcs).
JUtst Ka)7a0ro ornepoHa MMEETCs CBOW crelu(pUuYecKuid UHIYKTOp (Hampu-
Mep, JUIS JIAKTO3HOT'O ONepOHa MHAYKTOPOM SBIISIETCS JIAKTO34).
Perynsiuusi paGoThl FeHOB Y yKAPHOT



Cxema peryssiiuu TPaHCKPHUIIIMK Y dyKapuoT pa3padorana I'. I1. T'eoprue-
BbIM (1972). EnuHuIia TpaHCKPUIIIIMA HA3BIBACTCS TPAHCKPUNTOHOM (puc. 5).
OH cocTouT U3 Heungpopmamusrot (aKIENTOPHON) U uHpopmamusHot (CTPyK-
TypHO#) 30H. HemHpopMaTuBHas 30Ha HAYMHACTCS npomomopom. Jlanee cieny-
eT uHUYuamop | TPyINIa 2eH08-0nepamopos, 3a KOTOPbIMH PACIIONOXKEHA WH-
dbopmatuBHas 30Ha. MlHPOpMaTHBHAs 30HA 00pa3OBaHA CMPYKMYPHbIM TCHOM,
pa3/ieIeHHBIM Ha 3k30Hbl (MH(MOPMATUBHBIE YUACTKH) U UHMpoHbl (HeuH(pOpMa-
TUBHBIC YYaCTKH). 3aKaHUYNBACTCS TPAHCKPUIITOH MEPMUHATNOPOM.

TpaHCKpUIITOH
HeundopmarusHas 30Ha NupopmaruBHas 30Ha
A
r N
I'ensr - I'ensr - OK30HBI

IIpomotop
PETYIATOPBI ? OIepaTophbI TepmunaTop

-~

HHunuarop CTpYyKTypHBIN T'eH

Puc. 5. Cxema cTpoeHus: TPaHCKPUIITOHA

PaboTy TpaHCKpUINITOHA PEryJUPYET TPYIIIA 2€HOG-Pe2YIAMOpO8, NAIINX
uH(GOPMAIIMIO ISl CHHTE3a HECKOJBKUX OenKoB-pernpeccopoB. Uuaykropamu y
AYKapHOT SIBJISIFOTCS CJIOKHBIE COETMHEHMSI (HanpuMep, TOPMOHBI), ISl paclien-
JIEHUSI KOTOPBIX HEOOXOAUMO HECKOJbKO (pepMeHTOoB. Ha TpaHckpunToHe mep-
BOHAYaJIbHO CUHTE3UpYeTCa OoJblIas MojeKyna npo-uPHK, cniiceiBaromas uH-
dbopmanuio Kak ¢ ”HOOPMATUBHOM, TaK U ¢ HEMH(POPMATUBHOM 30H. 3aTeM B SI/I-
pe MPOUCXOAUT npoyeccune — (PepMEHTATUBHOE pa3pylleHHe HenH(OpMAaTHB-
Hoil wactu npo-uPHK u pacmemnenue dbepmentamu pecmpuxmaszamu wadOp-
MaTHUBHOW 4acTH Ha (hparMeHThl, COOTBETCTBYIOIKE YK30HaM. Monekyna nPHK,
COOTBETCTBYIOIIAsl SK30HaM, (DOPMHUpYETCA MOCPEICTBOM CHIAUCUHEA OTACIb-
HBIX UHGOPMATUBHBIX (hparMeHToB (epmenTamu nurazamu. [Janee uPHK uner
B puOOCOMBI, T/I€ MPOMCXOIUT CUHTE3 Oenka-pepMeHTa HEOOXOAMMOTO s
pacuIeIIeHuss HHAYKTOPOB.

PEIHIEHUE TUIIOBBIX 3AJIAY

3apava 1. B cxemax yuyactkoB monekyn PHK u JIHK paccraBpre nepsbie
OyKBBI HAa3BaHMI COCAMHEHUHN, COCTABIISIONINX HYKICOTUAB: A — aneHuH, [ —
ryanuH, Il — nmurosun, T — tumun, ¥ — ypanui, ® — ¢ocdar, P — pubdo3a,
JI — ne3okcupu6bo3a. Ha cxeme 0003HaubTe: HYKIEOTH, TpUILIET, pochoau-
a¢UpPHBIE U BOJOPOIHBIEC CBS3H.
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3amaua 2. Oxana u3 neneid mosekynsl JJHK umeer cnepyromuii mopsiaox
HykieotuaoB: AAITTHTHTAITTAIIIAI'T.

'..A... --------



1. Omnpenenure MmocineqoBaTEIbHOCTh HYKJIEOTHAOB B KOMILJIEMEHTAPHOU
LEIN.

2. Omnpenenute nocnenoBaTeabHOCTh KogoHOB MPHK, cuHTe3npoBaHHOMU
Ha KOMIUIEMEHTapHO! LIETH.

3. Onpenenute nocaeaoBaTEIbHOCTh AMUHOKHUCIIOT B IMOJUIIETITH]IE, 3aKO-
JUPOBAHHOM B KOMIUJIEMEHTAPHOM LIETIH.

Pemenue.

1. CornacHo NPUHIUITY KOMILJIEMEHTAPHOCTU a30THCTHIX OCHOBAaHUW B
monekyne JJHK (A — T, Il - I'), ctpouM BTOpYIO LIENOYKY MOJIEKYJIbI:
AAITHOTOTAITTAOUOAI'T — nepBas nenouka JJHK
TTHUTAATHHATITTHA — Bropas uenouka JTHK.

2. CornacHO MPUHLMIY KOMIUIEMEHTAPHOCTH a30THUCTHIX OCHOBAaHHUM MO-
nexyn JHK u PHK (A -V, [ -TI'), crpoum nenouxy uPHK:
TTHUTATATHHOATITTHA — BTopas nenouka JHK
AATTIYIYAITYAIIIHATY — mouaekyia n”PHK }TPaHCKPHHHH’I

3. CormacHO CBOWMCTBY TPHIUIETHOCTH T€HETHUYECKOrO0 KOJa, pa3OuBaem
nenouky nPHK Ha Tpumiersi, 3arem mo Tabinile reHeTHYECKOTo Tojia onpe/e-
JIIEM MOCTIEN0BATEIbHOCTh AMUHOKHUCIIOT B OJIMIENTUIE:
AAT THY OYAITY AL AT'Y — tpumierst u”PHK

., TPpaHCIIIUA
JM3 — aJia — JIEH — I'JIK — TP€ — CEP — MOJIUIICITTH/I.

3agaya 3. Cuuras, 4TO CpeaHss MOJIEKYJIIPHAS MAcCa aMUHOKHCIIOTBI OKO-
70 110, a nykieotuaa — okoso 300, onpeaenure, 4To TsHKelee: OSIOK Ui TeH?

Pemenne. Jlonyctum, 4To O€JIOK COCTOUT U3 N MOHOMEPOB — AMHHOKHC-
not1. Torma, ero MoJieKyJisspHast Macca coctaBut npumepHo 110 n. Kaxxnas amu-
HOKHCJIOTa KOJIUPYETCS TpEMs HYKIEOTHIAMHM; CIIeI0BaTeNbHO, Henoyka JJHK
COAEPKUT 3 N MOHOMEPOB, a ee MoJieKyssipHas macca: 300 x 3 n = 900 n. Kak
BUJIUM, MOJIEKYyJIsipHas macca resa (900 n) npumepHo B 8,2 pa3a BbIlLIE MOJIEKY-
nsipHOi Maccol (110 n) komupyemoro um Gemka.

3anaua 4. HyknenHnoBas kuciora (ara MMEeT MOJIEKYJISIPHYIO Maccy Mo-
psnka 107, CkonbKo, NPUMEPHO, GEIKOB 3aKOJAMPOBAHO B HEil, €CIIM MPUHATH,
YTO TUMHUYHBIA O€I0K cocToUuT B cpeaHeM u3 400 MOHOMEpOB, a MOJIEKYJIIpHAsI
Macca Hykjieotnaa okoao 300?

Pemenue. benok n3 400 MOHOMEPOB KOAMPYETCS IMOCIEIOBATEIBHOCTHIO
n3 1200 Hyk1€oTu10B (110 TPU HYKIEOTHIA HA KAXKyI0 aMUHOKHUCIOTY). More-
KyJIIpHas Macca Takou komupyromied nernodku pasHa 300 x 1200 = 360000.
Morekyia HyKI€HHOBOH KHCIOTHI ¢ MOJEKYISpHOH Maccoit 107 MoxeT comep-
XKaTh MPUOTUZUTENHHO 28 T€HOB (107 : 3,6 X 105), T. €. UMEHHO TaKOe KOJIMUECT-
BO Pa3NUYHBIX OCIKOB MOXKET OBITH 3aKOJMPOBAHO B HEH.

3AJAYN JJIAA CAMOKOHTPOJIA
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3agaua 1. [lepBbie 9 amMmuHOKHKCIOT B B-IlenU MHCYIMHA: (DEHUTIATAHUH —
BaJIMH — aclaparMHoBasi KUCJIOTa — TIIyTaMUH — TUCTUAMH — JICUIIMH — IUCTe-
UH — TTIUIUH — cepuH. Omnpenenutre OJuH U3 BAPUAHTOB CTPYKTYphI ydacTKa
JHK, kogupytoiero 3Ty 4acThb e UHCYJIMHA.

3amauya 2. benok cocrout u3 200 amuHokuciaoT. Kakyro pjinMHy uMeeT or-
PENCIAIONIUA ero TeH, €CJIM PACCTOSHUE MEXIY JBYMSI COCETHUMH HYKJICOTH-
namMu B crnmpanuzoBaHHor Mosekyne JIHK (u3mepeHHOe BIOJIb OCH CHHpPAIH)
cocTaBiisieT 3,4 X 10710 m?

3amauya 3. [IpumeM yclIOBHO Maccy OJIHOrO HykjeoTuaa 3a 1. Onpenenure
B YCIIOBHBIX €IMHHUIIAX MAcCy OIlepoHa 0aKkTepuu, B KOTOPOM MPOMOTOP C UHU-
IMaToOpoM cocTouT u3 10 map HyKJI€OTHIOB, onepaTop U TepMuHaTop — u3 10
nap HYKJICOTHUIOB KaXKIIbIi, a KKl U3 TPEeX CTPYKTYPHBIX T'€HOB COJIEPXKHUT
UH(GOPMAIIIIO O CTPYKType Oelka, cocrosmiero n3 50 aMuHOKHUCIIOT.

3amaua 4. @epMenTsI, ocyliecTrisomue perukanuio [JHK, neuxyTcs co
ckopocThio 0,6 MkM B 1 MuH. CKOJIBKO BPEMEHH IMOHAIO0O0UTCS ISl YIBOCHUSI
JIHK B xpomocome, umeronieid S00 perimKoHOB, €Cly JJIMHA KaXJ0ro PEIiu-
koHa 60 MKM?

3agaua 5. OauHakoBa JM JUIMHA CTPYKTYPHBIX I'€HOB Yy OakTepuu U y
JIPOAGKEBOM KIIETKH, €CIM B 3TUX I'€HaX 3aKOJUPOBAHBI OCJIKU C OJMHAKOBBIM
YUCJIOM aMUHOKUCTOT? OTBET MOSCHUTE.

3agaua 6. MoxHO 1, 3Hasi CTPYKTYpy Oejka, OnpeeiauTh COCTaB CTPYK-
TYpPHOI'O F'€Ha, B KOTOPOM 3aKOJIMPOBaH 3TOT OEJIOK B KJIETKE YeIoBeKa?

3amaua 7. Onpenenure aMMHOKHUCIIOTHBIM COCTaB MOJUIIENTHIA, KOTOPBIN
KoJupyetcs caenytoieit nociaenoBarenbHocteio MPHK: LA HIIY ITY YVV
I'TL.

3agaua 8. Y 1ByX pasiUyHBIX MOJUNENTHAOB OKA3aJIHCh COBMAJAOIIMMHU
HaYaJIbHBIN M KOHIIEBOM ydacTku. O0a mojaunenTuaa HaYuHAIOTCA ¢ aMUHOKHUC-
JIOTHl METHOHWHA (MET), 2 KOHYAIOTCSI aMUHOKUCIOTON apruHuH (apr). Beerna
JIM COBIIAJIAIOT MEPBbIN U MOCJIEIHUNA TPUILIETHI Y CTPYKTYPHBIX T'€HOB, B KOTO-
PBIX 3aMPOrpaMMUPOBAHbI ATH MONMUNENTHABI? J{JIs perieHus: uCnoab3ynTe Tad-
JIUIy TEeHETUYECKOTO KOJa.

3agaua 9. B GakTepualibHyI0 KJIETKY NEpecajuiii TPAaHCKPUIITOH U3 KIIET-
KU 4enoBeka. Kakue MosieKyasipHO-reHeTHYeCKUE 3aKOHOMEPHOCTH JAat0T OCHO-
BaHUS O0XHUAATh, 4yTO OakTepus OyAEeT CHUHTE3UPOBATH OEJOK, CBONCTBEHHBI
YeJI0BEKy?

3agaua 10. B monexyne JJHK Ha 10J110 IMTO3UMHOBBIX HYKJICOTUAOB MPHU-
xoautca 18 %. Omnpenenure MpoLEHTHOE COAECPKaHUE APYTHX HYKIEOTHUJOB,
BXxosux B mosiekyny JIHK.
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3amaya 11. CKOJIBKO CONECPKUTCS aICHUHOBBIX, THUMHUHOBBIX, I'YaHMHOBBIX
U IIUTO3UHOBBIX HYKJICOTHA0B BO (hparmente mojekyibl JIHK, eciu B HeM 006-
HapykeHo 950 HMTO3MHOBBIX HYKJICOTHIOB, cocTaBisitomux 20 % ot oOiero
KOJIMYECTBA HYKJICOTUIOB B 3TOM (pparmente JJTHK?

3apava 12. VccnenoBanus nokaszaiu, 4to 34 % OT 0O0IIero uuciia HyKjeo-
tuaoB u-PHK npuxoaurca na ryanun, 18 % — Ha ypamun, 28 % — Ha uuro-
3uH, 20 % — Ha agenuH. Onpenenure MPOLUEHTHBINA COCTaB a30TUCTHIX OCHOBA-
Huit aByxuenoyeynoi [JHK, cnenkom ¢ koTopoii siBngercst ykazanHas nPHK.

3agauya 13. Y GOJbHBIX CEPHOBUIHOKIECTOYHOM aHEMHEH B 6-M IOJI0XKe-
HUU B-11enu MOJIeKyJbl TeMOTrJI00MHa TIIyTaMUHOBAsI KMCJIOTa 3aMellieHa Ha Ba-
auH. Yem otnuuaerca JIHK dgenoBeka, 00JIbHOTO CEeprIOBUIHOKICTOYHON aHe-
mueit, ot JTHK 310poBoro uenoseka?

3amaua 14. Koaupyromas nens JJHK umeeT ciaegyromuii nopsaok HyKJIeo-
tunoB: AATTHTHAATITTAILILL... Kakas amuHOKHCIIOTa OyAE€T B MOJIMIICITHIEC
HA TpPETheM MeECTe, €CJIIM TMPOU30MAET 3aMeHa JACBATOrO0 HyKJIeoTHaa?
(Ha3BaHue aMHMHOKHCIIOTBI COKPATUTE 10 TpeX OYKB).

3amaua 15. VYuactox JIHK, koaupyromiuii MNOJUNENTHI, COCTOUT U3
300 map HYKJIEOTHUI0B. M3 CKONBKUX aMHHOKHCIOT COCTOUT KOJAMPYEMBIA UM
MMOJIUOENITUT?

3agaua 16. ®parMeHT MOJIEKYJIbl MUOTJIOOMHA UMEET CIIEAYIOIINEe aMUHO-
KHUCIIOTHI: BaJMH — aJlaHUH — TJIyTAMUHOBAsl KUCIOTa — TUPO3UH — CEPUH — TIIy-
taMuH. OnpeneauTe OA1UH U3 BO3MOXKHBIX BAPMAHTOB CTPOCHUS (PparMeHTa MO-
nexynbl JIHK, kogupytoieit 3Ty nocienoBaTeIbHOCTh aMUHOKUCIIOT?

3agaya 17. YuacTtok MoOJekyibl Oelka HMEeT CIeIyIolee CTPOCHHE:
po — JIU3 — TUC — Ball — THUP. CKOJIBKO BO3MOXKHBIX BAPUAHTOB CTpOEHUS (ppar-
menTa moJiekysbl [IHK konupyet 3Ty yacte Mosiekyibl Oenka?

3agaua 18. Kommuectso JIHK B syipe KiIeTKH deqoBeka paBHO 6 x 1077 .
Kak u3BecTHO, yuyactok aBorHou cnupanu JHK nmunoit B 0,1 HM umeeT maccy
paBHy10 Macce 190 aromoB Bojopoaa. Onpenenure oomryro pmnHy JJHK B sape.
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PA3OEN I
3AKOHOMEPHOCTWU HACJIEQOBAHUA

DneMeHTapHbIMU JAUCKPETHBIMU €AMHHUIIAMHU HACIEACTBEHHOCTH U HU3MEH-
YUBOCTH SIBJISIOTCA reHbl. [1o coBpeMeHHBIM Npe/ICTaBIEeHUsIM I'eH — 3TO yya-
ctok moJiekyJibl JIHK (PHK — y HekoTOpbIX BUpPYCOB), ONpeaesSONIAi moce-
J0BaTeNIbHOCTh HYKJIeoTHn0B B Moiiekyie PHK, nmocnegoBarenbHOCTH aMuHO-
KHUCJIOT B MOJIUIIENITUIE U, B KOHEUHOM UTOre, KaKOW-T11M00 MpU3HAK.

AJIbTEPHATHUBHBIMM B I'€HETHKE Ha3bIBAIOT MPHU3HAKH, KOTOpPHIE MMEIOT
HECKOJIbKO KaYeCTBEHHBIX COCTOSHHM, HAIlpUMEP, LBET CEMsIH Topoxa (»KeJThIil
1 3€JICHBIN).

['ensl, onpenenstonue pa3BUTUE aJbTEPHATUBHBIX MPU3HAKOB, HA3BIBAIOT-
cs aJuleJbHbIMH. OHU pacnosiaraloTcsl B OAMHAKOBBIX JOKYCaX IOMOJIOTMYHBIX
(mapHbIX) xpoMocoM. ['eHbl, pacnosnararmommecs: B pa3HbIX JIOKycax roMOJOruy-
HBIX XPOMOCOM WJIM B Pa3HBIX XpPOMOCOMAaX U OINPEIEIISIONIME PAa3BUTHE PA3HBIX
MIPU3HAKOB, Ha3bIBAIOTCS Hea/JIeJIbHbIMH.

AJIbTEpHATUBHBIN NPU3HAK U COOTBETCTBYIOIIMM €My I'€H, IIPOSIBIISAIOIIMMI-
Cs B TOMO3UTOTHOM U B T€TE€PO3UTOTHOM COCTOSIHMM, HA3bIBAIOT JOMHHAHT-
HBIM, a MPOSIBJISIOUIMICSA TOJIBKO B TOMO3UTOTHOM COCTOSIHUM M «IOJABJIEH-
HBII» B T€TEPO3UTOTHOM HA3bIBAIOT pPelecCHBHBIM. AJUIENbHbBIE T€HbI IPUHSATO
0003HayaTh OJMHAKOBBIMU OYKBaMHU JIATMHCKOTO ajipaBUTa: TOMUHAHTHBIM —
3arjaBHOM OykBoOii (A4), a pelieCCUBHBIN — NPONUCHOM (a).

T'OMO3MTOTHBIM MO JAHHOMY HNPHU3HAKY HA3bIBAETCS OPraHHU3M, y KOTO-
poro B 00€MX roMOJIOTMYHBIX XPOMOCOMAaXxX HaxoJATCA OAMHAKOBBIE AJIJICJIbHbIE
reHbl (JIBa TOMUHAHTHBIX — AA Wil JABa peneccuBHbIX — aa). OH 00pa3yeT
OJIMH THUIl TaMET W HE JAeT PaCIIEIUICHUs MPHU CKPEIIMBAHUM C TAKUM K€ IO
I€HOTUITY OPraHU3MOM.

I'eTepo3UroTHHIM MO JAHHOMY NPU3HAKY HA3bIBAETCS OPraHU3M, Y KOTO-
poro B 00€MxX rOMOJIOTHYHBIX XPOMOCOMaX HaxoJATCs pa3Hble T€Hbl OJTHOM all-
nensHOM maphel (Aa). OH 00pa3yeT ABa TUIA TaMeT U JaeT pacllelyieHue Mpu
CKpEIIMBAHUU C TAKUM K€ MO F€HOTUITY OPTaHU3MOM.

I'eHOTHII — 53TO COBOKYIHOCTh TI'€HOB, MOJYYEHHBIX OPraHU3MOM OT
POIUTENEN.

®eHOoTHII — 3TO COBOKYIHOCTh BCEX CBOMCTB M NPHU3HAKOB OPraHHU3MAa,
KOTOpbIE Pa3BUBAIOTCS HA OCHOBE F€HOTHIIA B ONPEACIIEHHBIX YCIOBUIX CPEIbI.

OtaenbHbIN MpU3HAK Ha3biBaeTcs ¢GeHOM (LBET IJ1a3, popma HOca, 00bEM
KEIyJIKa, KOJUYECTBO IPUTPOLIUTOB U JIp.).

OcCHOBHBIE 3aKOHOMEPHOCTU HacieAoBaHUs ObUIM u3ydeHsl . Mennenem.
OHu npHCyLIU BCEM KUBBIM OPraHU3MaM.

JInst 0ObsicCHEHHsI YCTAaHOBJICHHBIX MeEHIelIeM 3aKOHOMEPHOCTEN Hacle0-
BaHMS TIpeJiokeHa cunomesa yucmomsul 2amem (batcon, 1902 r.): y rubpua-
HOT'O OpraHu3Ma reHbl He THOPUAU3UPYIOTCS (HE CMEIIMBAIOTCS) U HAXOASATCS B
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YUCTOM AJUICJIBHOM COCTOSIHHH, IIpU MEKH03€ TOMOJIOTUYHBIC XPOMOCOMBI pacxo-
IATCA, U B TaMCTY IIOIMAAaCT TOJIbBKO OAWH I'CH M3 IIAPbI AJJICJIbHBIX I'CHOB.

I''TABA 1. BAKOHOMEPHOCTHU OBPA30BAHUSA 'AMET
OCHOBHBIE TEOPETHYECKHME INOJIOKEHUSA

'ameTsl (TIOJIOBBIE KIJIETKH) COJEPKAT TaIUIOMIHBIM HA0Op XPOMOCOM
1 00pa3yroTCs B MOJIOBBIX JKeJe3ax (SUIEKICTKH — B SUYHUKAX, CTIEPMATO30H-
JIbl — B CEMEHHHKAaX) B Mpoliecce Meio3sa.

[Ipu BeIMUCHIBAaHUHM TaMeT HEOOXOAMUMO 3HATh, UTO:

1) mpu Meiio3e U3 KaxJI0W mapbl TOMOJOTUYHBIX XPOMOCOM, B TaMeTy
MOTAIaeT TOJIBHO OJIHA, CJIEJOBATENIbHO, U3 KAXIO0W Maphl AJJICIbHBIX TEHOB —
OJIVH T€H;

2) ecnu OpraHu3M roMo3uUroTeH (Hampumep, AA), TO BCE TaMEThI, CKOJIbKO
Obl UX HEe 00pa3oBaIOCh, OYAYT COMEPKaTh TOIBKO OJUH T€H (A), T. €. Bce OHH
OyIyT OJTHOTHUIIHBI U, CJIEIOBATEIHHO, TOMO3UTOTHBIA OPraHU3M 00pa3yeT OAMH
THII TAMET;

3) ecau opraHu3M reTepo3uroreH (4a), To B mpolecce Melo3a OJIHa Xpo-
MOCOMa C T€HOM A MONaJeT B OJHY TaMETY, a BTOPasi TOMOJIOTUYHAsI XpOMOCOMa
C T€HOM a TomaAeT B APYry raMeTy, CJIEI0BATElIbHO, T€TEePO3UTOTHBINA Opra-
HU3M I10 OJIHOM Tape reHoB OyieT 00pa30BhIBATH JIBA TUIIA TAMET;

4) dopmyra s BeimuchiBaHusS Tamer N=2", rige N — 3TO YHCIO THIIOB
ramer, a # — 3TO KOJIMYECTBO IMPU3HAKOB, MO KOTOPHIM JAHHBIM OpraHu3M
reTepo3uroTeH.

PEIHIEHUE TUITIOBBIX 3AJIAY

3apaua 1. Sapo comaTuyeckon (HEMOJOBOM) KJIETKU YeIOBEKa COACPIKUT
23 mapel xpomocoM. KakoBo BO3MOXkHOE pa3HOOOpa3ue rameT oJIHOM ocodu, ec-
JI1 HE YYUTHIBATh KPOCCUHIOBEP?

Pemrenne. M3 kaxx10i1 rOMOJIOTUYHOU TTAPbl XPOMOCOM B FaMETy MOIAAAET
onHa. Beibop XxpomMocombl U3 MEpBOM mapbl AAET IBE BO3MOXKHOCTH; MIPUCOECIH-
HEHHE XPOMOCOMBI M3 BTOPOW Mapbl YBEJIMYHMBAET YUCJIO BAPUAHTOB BIBOE,
13 TPEThEN Mapbl — €I BJIBOE U T. . Bcero umeem 2 X 2 x 2 x || x 2 = 2% =
8 x 10° BapranToOB ramer.

3agaya 2. Bpinumure TUIBI TaMeT, KOTOpble 00pa3yroTcs y ocoOeH,
MMEIOIUX T€HOTHIIBI:

a) A4;

0) Rr;

B) S5,

r) AaBb.
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Pemenne. ITo dopmyne N=2" onpenenseM YKCIO TUIIOB raMer y ocobeit
CIICAYIOMIUX TeHOTHIIOB: ¥ 0c06n A4 — 1 tum ramer (2° = 1), y ocobu Rr —
2 tuma (2' = 2), y ocobu ¢ renorumom ss — 1 tum (2°= 1), y 0co6H ¢ FeHOTHIIOM
AaBb — 4 tuna ramer (2°= 4).

a) OAHH THII I'aMCT

0) 1Ba TUMA ramMeT @ @

B) OJIHWH THII I'aMCT @

I') YETHIPE THIIA FAMET

3apaua 3. Myxckas 0coOb uMeeT reHOTHUIl Nn.

a) KaKue TUIIbI CIEPMaTO30UI0B 00pa3ytoTcs y 3TON ocoou?

0) KaKOBO YHCJIEHHOE COOTHOIICHUE CIePMATO30MAOB Pa3HBIX THUIIOB, 00-
pasyroluxcs y ocodu ¢ reHotunom Nn?

B) KaKOW OMOJIOTHYECKUM MPOLIECC PETYIUPYET ITO COOTHOIIEHHE?

Pemenue. /[Ba Tuna cnepMaro3ouoB ¢ reHaMu N U 1, B COOTHOLIEHUU 1:1
(mo 50 %). B ocHOBE 3TOr0 COOTHOIIEHUS JIEKHUT PABHOBEPOSATHBI MEXaHU3M
pacxoXxAeHUs] XpOMOCOM U XpoMaTu[ B aHadaszy Menos3a 1 u anada3zy meiiosa 2.

SAJAYHA JJIAA CAMOKOHTPOJIA

3agaua 1. CKoOJIbKO THUIIOB raMeT 00pa3yroT:

a) TOMO3UTOTHAsl 0COOb C OJTHUM JOMUHAHTHBIM MTPU3HAKOM?
0) reTepo3uroTHasi 0coob MO0 OAHOMY MPU3HAKY?

B) 0COOb C OJTHUM PELIECCUBHBIM MPU3HAKOM ?

3amaua 2. Eciu y )K€HCKOIro opranusma ¢ reHoTunoMm Mm ren M nipu men-
03€ nomnai B AUIEKIETKY, Ky/1a NONajaeT reH m?

3agaua 3. YV dyenoBeka Kapuii LBET IJ1a3 JOMUHHUPYET HAJl TOTyObIM:

a) CKOJIbKO THUIIOB SIMIEKJIETOK, pa3/IMyarolUXcs MO AAaHHOW Mape IeHOB,
o0OpasyeTrcs y reTepo3UuroTHON Kaperia3on »KeHITUHbI?

0) CKOJIbKO TUIOB CIIEPMATO30U]I0B 00pa3yeTcsl y roiy0oria3zoro My K4nMHbl?

3agaua 4. CKOJIbKO TUIOB I'aMET, U KAKUE UMEHHO, 00pa3yl0T OpraHUu3Mbl,
MMeEIoIue TeHOTUIbL: a) AA? 6) AABB? B) aaBB? 1) aass?

3agaua 5. CKOJbKO THUIIOB TaMET, U KaKMe UMEHHO, 00pa3yIoT ClIeyIOII1e
OpraHUu3MBbl:

a) MOHOTHOpuU Mo reHy A7

0) nurubpuy o renam 4 u B?

B) Tpurubpu no reiam 4, B, C?
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3apaya 6. CKOJIbKO THUIIOB raMeT 00pa3yeT OpraHu3M:
a) TeTepPO3UTOTHBIN 1O OJHON Tape reHoB?

0) reTepO3UroTHBIN M0 ABYM MMapaM IreHOB?

B) T€T€PO3UTOTHBIN MO YETHIPEM IMapam I'eHOB?

I') FETEPO3UTOTHBIM 110 N IapaM T'eHOB?

3agaya 7. CKOJBKO THUIIOB TaMeT, M KaKUe UMEHHO, 00Pa3ylOT OpTaHU3MBbI
C TEHOTHUIIAMHU:

a) MmNnSsRr?

0) MMnnssRR?

B) DdeeFfHH?

3agaua 8. Y denoBeka kapuii 1IBET IJia3 JOMUHUPYET HaJA roxyObiM, a Ou-
30pYKOCTh — HaJl HOpMaJbHBIM 3peHHeM. CKOJIbKO THIOB T'aMeT M, KaKue
UMEHHO, 00pa3yeT TUreTepO3UroTHas Kaperiaszasi OJu30pyKas >KeHIIUHA?

I''TABA 2. MOHOTUBPU/THOE CKPEIIIUBAHUE
OCHOBHBIE TEOPETHYECKHUE ITOJIOKEHUSA

CkpeniuBanue, Ipyu KOTOPOM OPTraHU3Mbl aHAIM3UPYIOTCSA MO OJIHOM Mape
aJbTEPHATUBHBIX (KaU€CTBEHHBIX ) MPU3HAKOB, HA3bIBAECTCSI MOHOTHOPHIHBIM.

IlepBblii 3akon MeHaeasi — 3aKOH eOuHO00paszus TUOPUIOB TEPBOTO
nokoJjeHus. MopMyJIMPOBKA 3aK0HA: MPU CKPEIIMBAHUUA TOMO3UTOTHBIX OCO-
Oeil, aHANMM3UPYEeMBIX [0 OJHOW Tape aIbTEPHATHBHBIX (KAYECTBCHHBIX)
MIPU3HAKOB, HAOIOMAETCS eqUHOO0pa3ue THOPUIOB MIEPBOTO MOKOJICHUS 1O de-

HOTHUILY U T€HOTHUILY.
P.

G.@ @5

F. Aa— 100 %

J{1s1 5TOro 3aKOoHa HET YCJIOBUM, OrpaHUYMBAIOIIUX €ro JeWCcTBUE (BCeraa
IIPH CKPEIIUBAaHUY TOMO3UTOT IIOTOMCTBO €IMHOOOPa3HO).

Bropoii 3akon Menaeasi (3akon pacwennenusn) GopMynupyercs cie-
OYIOITAM 00pa3oM: MPH CKPEIIUBAHUH T'€TEPO3UTOTHBIX OPraHU3MOB, aHAJIM3H-
PyEMBIX IO OJIHOM Mmape aJibTEPHATHUBHBIX (KaU€CTBEHHBIX) MPU3HAKOB, B IEp-
BOM ITOKOJICHUH HAOJII0/1aeTCsl pacilelyieHne B COOTHOIECHUH 3:1 1o GpeHoTumy
u 1:2:1 mo reHorumny.

P. Aa X Aa
G @ @
F,. AA; Aa; Aa; aa.
J71s1 9TOrO 3aK0HA €CTh YCJIOBHS, OTPAHUYUBAOIIUE €TI0 JICUCTBUE:
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1) Bce pa3HOBUAHOCTH BHYTPUAJUIEIBHOTO B3aUMOJIECHCTBUS T€HOB, KPOME
MOJIHOTO JIOMUHUPOBAHUS,

2) neranbHBIE U MOJyJETaIbHbIE TEHBI,

3) HepaBHasi BEPOATHOCTh 00pPA30BaHUSI TAMET U 3UTOT PA3HbBIX THUIIOB;

4) menerpanTHOCTh reHa meHee 100 %;

5) TIEHOTPOIHOE IEHCTBUE TEHOB.

JIJist BBISICHEHUSI TEHOTHUIIA OCOOM C JIOMUHAHTHBIM MPU3HAKOM (IIPH TOJI-
HOM JOMMHHMPOBAHUU TOMO3UToTa AA U rerepo3urora Aa GEeHOTUIIMYECKH He-
OTJINYKMBI) MPUMEHSIIOT @HAIUUPYIOUiee CKpeuwjueanue, Ipu KOTOPOM Opra-
HU3M C JOMUHAHTHBIM MPU3HAKOM CKPEUIMBAIOT C OPraHU3MOM, UMEIOIIUM pe-
LIECCUBHBIN IIPU3HAK.

Bo3MoxkHBI 1Ba BapuaHTa pe3yJbTaTOB CKPEIIMBAHMUS:

P. A4 x aa P. Aa X aa
6 @ @ @
F;. Aa F;. Aa; aa
Ecnu B pesynbTaTe CKpenuBaHus MoaydeHo eAMHOo00pa3ue TuOpHI0B mep-

BOT'O MOKOJICHHUS, TO aHAIM3UPYEMbIH OPraHU3M SIBJISIETCS TOMO3UTOTHBIM, a €C-
mu B Fy npousoiinet pacueruienue 1 : 1, To 0c00b — reTepo3uroTHa.

PEIHIEHUE TUIIOBBIX 3A/IAY

3agaua 1. Y yenoBeka kapuid LBET [VIa3 JOMUHUPYET HAJl royryobiM. [ oiry-
Oornasplii My)K4rHa, )KEHWICA Ha Kaperjiazoi >KeHIIMHE, Y OTIa KOTOPO# ria3a
ObLTH TONTyOBIC, a Y MaTepu — Kapue. OT 3Toro Opaka poAawics OJAWH PEOCHOK,
rjia3a KOTOPOro OKa3aJuch KapuMH. KakoBbI T€HOTHUIIBI BCEX YIOMSHYTBIX 3/€Ch
nuu?

Pemenne. OdopmirsieM yCiaoBue 3aa9d B BUJIEC TAOIHIIBL:

[Ipu3nak I'en ['enoTun
Kapuii user rinas A AA, Aa; niu A-
["ony0oit uBeT ria3 a aa

lNonyGornaspiii MyX4MHA TOMO3UTOTEH (T€HOTHUIl ad), TaK Kak ToiayOoi
I[BET TJIa3 — PELEeCCUBHBIN Npu3Hak. Kapernaszas >keHIMHA MOXET OBITh Kak
roMo- (reHoTun AA), Tak ¥ TeTepo3UroTHOMN (TeHOTHUIT Aa), n0O Kapuil IIBET TJia3
nomuaUpyeT. Ho 0T cBoero romy6oria3oro (¥, clieoBaTeIbHO, TOMO3UTOTHOTO)
OTI[a OHA MOTJia MOJIyYUTh TOJIbKO PELIECCUBHBIN I'€H, IO3TOMY KEHIIMHA TeTe-
po3urotHa (reHotun Aa). Ee kapernaspiii peOeHOK TOXE HE MOXKET ObITh TOMO-
3UTOTHBIM, TaK KaK €ro OTeI] UMEET roryObIe riasa.
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I'eHeTHYecKas 3amuch OpaKa:
P Aa X aa

F]. Aa

Takum 00pa3oM, reHOTHII MY>KYHHBI ad, )KCHIIUHbI — Aa, TEHOTHII €€ pe-
Oenka — Aa.

3agaua 2. Genunkeronypus (HapylieHrne oOMeHa (peHuIIaTaHWHA, B pe-
3yJbTaTe KOTOPOTO pa3BHUBAETCS CiIadOyMHeE) HacleAyeTcs Kak ayTOCOMHO-
penieccuBHbIN npu3Hak. Kakumu OynyT et B ceMbe, TJie POAUTEIN TeTepO3u-
TOTHBI MO 3ToMy TIpu3HaKy? KakoBa BEpOSTHOCTh POXKICHUS HETEH, OOJBHBIX
bennakeToHypuein?

Pemenne. OdopmiisieMm yciaoBue 3a7a4d B BUJI€ TAOIHIIbL:

[IpusHak I'en | I'enorun P. Aa x Aa

Hopma A A-
DEHUIIKETOHYPHS a aa G. @ @

F;. AA, 2Aa, aa

B Opak BcrymaroT retepo3uroTHsie poautenu Aa u Aa. OEHOTUIUYECKU
oHM 370pOBHI. [Ipu Opakax reTepo3UTrOTHBIX POJAUTENECH BEPOSTHBI TCHOTHUIIBI
nereit: AA — 25 %, Aa — 50 %, aa — 25 %. CnenoBaTeiabHO, BEPOSTHOCTh
POKIIeHUs 370POBBIX neTed paBHA 75% (W3 HHUX 2/3 TE€TEPO3UTOTHI), BEPOAT-
HOCTh POKJICHHS IeTel, O0IbHBIX (peHmIKeTOnypHeit, — 25 %.

3agaua 3. ATs0MHU3M — HacJEeACTBEHHAs! ayTOCOMHO-PEIIECCUBHAS MaTO-
norus. JXKeHIMHA-aTb0MHOC BBIIUTA 3aMY’K 3a 3I0POBOTO MY>KUHMHY M POJAUIIA
pebenka anrOmHOCa. KakoBa BEPOATHOCTH, YTO BTOPOIl PEOCHOK TOXKE OKAXKETCS
apOUHOCOM?

Pemenne. OdopmiasieM yCIOBHUE 3a/1aUd B BUJIE TAOJIHIIBI:

[Tpu3nHak I'en | I'enotun
Hopma A4 A-
AJbOMHN3M a aa

Taxk kak >keHIIUHA 0OJBHAsS, TO €€ TeHOTHUI aa. Ee My — 310pOBBINA MyX-
YHA — MOYET ObITh TOMO3UIOTHBIM U T€TEPO3UTOTHBIM, HO TaK KakK y 3TOM
CYNpY>KECKOM mapbl poAwiics OOJbHON PEeOEHOK, TO MY)KUMHA T'€TEPO3UTOTEH
0 TeHY A.

FeHeanecKaﬂ 3anmuch ITOro Opaka:

aa X

G'@

F
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Jlaxxe eciii B 2TOM ceMbe yxke uMeeTcsi 00JIbHOM peOEHOK, BEPOSATHOCTH
POXKJIEHUsI CIeAyIolero pedeHka OoJIbHbIM coxpaHsieTcss U coctaBisier 50 %,
TaK Kak COOTHOIIEHUE TaMET HEe U3MEHSETCS.

3agaua 4. YV yenoBeka JOMUHAHTHBIM reH D BbI3bIBAET aHOMAJIMIO pa3BU-
THS CKeJleTa — YEPenmHO-KIIOUUYHBIN TU30CT03 (M3MEHEHUE KOCTEeH yepena u
peaykius kitouuir). JKeHIHa ¢ HOpMaJIbHBIM CTPOCHUEM CKeJleTa BBILIA 3a-
MY3K 32 MY>KUYUHY C YepPEITHO-KIFOYHYHBIM JU30CT030M. PeOeHOK 0T 3TOr0o Opaka
UMeJ HOpMaJIbHOE CTPOeHUE ckesieta. MoKHO Jid 1o peHoTHITy pebeHKa orpe-
JEJIUTh TEHOTHIT €T0 OTIa?

Pemenne. Odopmiisiem yciaoBue 3a7a4d B BU/I€ TAOIHIIbL:

IlpusHak | I'eH I'eHoTHI
Jn3zocto3 D D-
Hopma d dd

'eHoTumnbl >keHIMHBI U peOCHKAa HAaM W3BECTHBI: OHHU TOMO3UTOTHI IO
pEIEeCCUBHOMY NpU3HAKY — dd. OTer uMeeT JOMHUHAHTHBIA MPHU3HAK, TOITOMY
OH MOXET OBITh TOMO3UTOTHBIM M TE€TEPO3UTOTHBIM MO JAHHOMY IMPHU3HAKY H
uMeTh u6o renotun DD, mubo Dd. Tak kak peOCHOK UMEET peleCCUBHBIN MPU-
3HaK, TO OJUH IeH d OH 0053aTeNbHO JOKEH MOJYyYUTh OT OTIA, 3HAYUT OTEI
reTepO3UTOTEH.

I'eneTn4eckasi 3anmuch Opaka:

P. dd x Dd

F; dd

Takum 00pa3om, reHoTun otua — Dd.

SAJAYUA JJISA CAMOKOHTPOJIA

3apaya 1. Muonnerusi (mepuoAnMYeCcKUe MNapajiuyuv) IepeaeTcs Mo Ha-
CIIEJICTBY KAaK ayTOCOMHO-IOMHUHAHTHBIN mHpu3Hak. Omnpenenure BEpOSTHOCTb
POKIEHUs JIeTeld C aHOMAJIUEW B CEMbE, IJIe OTel] IeTePO3UrOTEH, a MaTh HE
CTpPafacT MUOIUIETHEN.

3apava 2. YV yelioBeKa JOMUHAHTHBIA I'eH D BbI3bIBAET aHOMAJIUIO Pa3BU-
TUSL CKEJIeTa — YCPEIHO-KIIOUYNYHBIA AU30CTO3 (M3MEHEHUE KOCTEW depera u
PENYKLHS KITFOUHIT):

a) KCHIIMHA, CTPAAIOIIAsl YePETTHO-KITFOUNYHBIM JIU30CTO30M, BBIIILIA 3aMYyXK
3a MY>KYMHY C HOPMaJIbHBIM CTPOCHHEM ckeneta. PebeHok ot sToro Opaka yHac-
Jie1oBall OT Matepu AedeKT ckeneTa. MOoKHO JIi OTIPeIeNTh TEHOTHIT MaTepH?

0) o0a poauTeNs CTPAAAOT YePEITHO-KIIOUMYHBIM TU30CT030M. PeOeHOK oT
ATOr0 Opaka MMEET HOpPMallbHOE CTpoeHue ckenera. OmnpenenuTe TeHOTHUIIbI
oboux poautenei U pedeHka.

3agaua 3. [Ipu ckpemMBaHUM METUX KPOJMKOB C PABHOMEPHO OKpaIIeH-
HBIMH B IOTOMCTBE MOSIBUJIUCH TOJIbKO Tierue kpoipyata. B F, — 24 merux
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KpOJIbYOHKA U 8 paBHOMEPHO OKpalieHHbIX. Kakoe KoinnuecTBo Kposibuat cpeau
24 merux, ckopee Bcero, 0y1eT roMO3UTrOTHBIM ?

3anava 4. YV yenoBeka pelLIECCUBHBINA I'€H S JETEPMUHUPYET BPOKIACHHYIO
TJIyXOHEMOTY:

a) HaCJIEICTBEHHO TIYXOHEMOW MYXXYHMHA >KEHWICS Ha >KCHIIHUHE C HOp-
MaJbHBIM cllyXxoM. X peOeHOK MMeeT HOpMalbHbIA ciiyX. MOXXHO JU onpene-
JIUTh TEHOTHUIT MaTepu?

0) HacJIeICTBEHHO TIIyXOHEMas >KEHIIMHA BbIIUIA 3aMYyX 3a MYXUYUHY C
HOPMAJIBHBIM CITyXOM. Y HUX POJMJICS TIIyXOHeMou pebeHok. MoHO Jiu orpe-
JEJUTh TEHOTUIl POAUTENECH?

3apgava 5. Cunpgaktiiud (CpanieHue NaibleB) 00yCaOBIIEHA TOMUHAHTHBIM
I€HOM, HapyLIAIOUIUM pa3/elieHue MajJbleB BO BpeMs aMOpHoreHnesa. JKeHiyHa,
UMEIOINas 3TOT Ae(EeKT, BCTyMana B Opak ABaXabl. Y 000MX My>Kel masbIiibl ObLTH
HOpMasibHBIMU. OT MEpBOro Opaka poaUIIOCh ABOE IETEH, OAUH U3 KOTOPBIX UMEI
cpociIfecs Maiblbl, OT BTOPOTo Opaka poAUIOCh TPOE JETEH, IBOE U3 KOTOPBIX
MMEJHU CPOCIIMECS NATbLBI. KakOB reHOTHIT )KEHITUHBI U €€ MyKen?

3agaua 6. ['eH anpOMHM3MA SBISETCS PEIECCUBHBIM 10 OTHOIIEHUIO K Te-
HYy, JICTEPMHUHHUPYIONIEMY HOPMAJIbHYIO NMUTMeHTanuioo. KakoBa BepOsSITHOCTH
POKIeHUs aTbOMHOCA B CEMbE, TJI€ POJAUTEIN ATbOMHOCKHI?

3apaua 7. 'omyOoria3elii My»K4rMHa JKEHAT Ha Kaperjlia3oi >KCHIIMHE, PO-
JIUTENIN KOTOpOM ObUIM Kaperjia3piMH, & CECTpa >KEHILIMHBI — TroiyOoriasasi.
MOo2eT 71 Y HUX POAUTHCS TOIy00rIa3bii peOeHoK?

3agaua 8. OTCyTCTBHE MajbIX KOPEHHBIX 3yOOB HacieayeTcsi Kak JIOMU-
HaHTHBIA ayTOCOMHBIN Ipu3HaK. KakoBa BEpOSATHOCTh POXKICHUS AETEN C ITOMN
aHoMaJueHl B ceMbe, Ilie 00a pOJUTENs TETEPO3UTOTHBI 10 JJAHHOMY MIPU3HAKY ?

3angauva 9. «Kypunas» cienora B psifie CllydaeB HAcJIeICTBEHHO O0YCIIOB-
JIEHA W ONpEeNeNseTcs JOMUHAHTHBIM TreHoM N. JKeHIuHa, cTpagaromas «Kypu-
HOW» CIIENOTOM, BBIIJIA 3aMYyXK 32 3J0pPOBOTO My>X4uHYy. Bce mects nereit yHac-
jaenoBany 310 3a0oneBaHue. PopHas cecTpa KEHIUMHBI, TAaKK€ CTpajaronias
«KYpHUHOI» CJIENOTOM, BBIILIA 3aMYX 3a 3JOPOBOTO MYXYHHY, U OT 3TOr0 Opaka
POAWIIOCH TPOE 3A0POBBIX JAETEH U OJMH C «KypHHOW» cienorod. KakoB reHo-
THUII CECTEP U UX POJAUTENIEH, €CIIM OHU 00a CTpaJaid «KypUHOI CIEeTOTON?

3agaua 10. Y 3710pOBBIX CYNPYroB JBOE JETEH OOJIBHBI aramMmMmariiooysu-
HeMUel (ayTOCOMHO-PEIECCUBHBIN THUI HACJIEIOBAHUsA), OJIMH PEOCHOK 370POB.
KakoBa BeposITHOCTD, UTO YETBEPTHI PEOCHOK, KOTOPOMY MPEICTOUT POIUTHCS,
OyzeT 310pOBbIM?

3apauya 11. AmaBporuueckas uauotust Teii—Cakca (cMepTelbHOE TTopake-
HUE HEPBHOM CHCTEMbI) — 3a00JIeBaHKHE C ayTOCOMHO-PEIIECCUBHBIM THUIIOM Ha-
cnenoBanus. [lepBblil pebeHOK (MaJIbUMK) B CEMbE CYNPYTroB YMeEp OT 3T0il 0o-
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ne3nu. KakoBa BEpOSITHOCTB, UTO PEOCHOK, KOTOPOMY IIPEJACTOUT POJUTHCS, OY-
et 0oseH?

3agaya 12. YV yenoBeka yMEHME BIIAJIETh NMPEUMYLIECTBEHHO MPAaBOU Py-
KOW JOMUHUPYET HaJ, yMEHUEM BIAJAECThb NPEUMYLIECTBEHHO JIEBOW pYKOMH.
My>xurHa npaBiia, MaTb KOTOPOro ObLjia JIEBILIOH, )KEHWICS Ha IMpaBUIe, UMEB-
el Tpex OpaTheB U CecTep, ABOE U3 KOTOPBIX ObUIM jeBiH. Onpeaenure BO3-
MO>KHbIE T€HOTHUIIbI )KEHIIIMHBI U BEPOSITHOCTb TOTO, YTO €€ JIeTH OyAyT JIeBLIaMH.

3agava 13. Ogna u3 ¢popm remepanionuu (HECIOCOOHOCTh BUAETH MPH CY-
MEPEYHOM CBETE) HACJIEyeTCs] KaK ayTOCOMHO-IOMUHAHTHBIN npu3Hak. KakoBa
BEPOSATHOCTH POXKACHUS 30POBBIX I€TEU Y FETEPO3UTOTHBIX POJUTEIICH?

3agaua 14. bonesnr KonoBamoBa—Bunbscona (HapyuieHne oOMeHa Men)
HACJIEAYETCSl KaK ayTOCOMHO-PELECCUBHBIN IPU3HAK. Y 3J0POBBIX POJIUTENECH
poauicst 60apHOM pedeHok. OnpenenuTe TeHOTUIIBI POAUTENeH U peOeHKa.

3agaua 15. Anupuaus (OTCYTCTBHE PayKHOHW OOOJIOYKH, NMOMYTHEHHE
POTOBHUIIBI U XPYyCTaJIMKa, CHUKEHUE OCTPOTHI 3pEHUs) HACIEAYeTCs KaK ayTo-
COMHO-JJOMUHAHTHBINA Tpu3HaK. Ornpeaenure BEpOSITHOCTh POXKACHUST 00JIBHOTO
pebeHKa B ceMbe, TIe OJIMH U3 POAUTENIe NMEET aHUPHUINIO, 4 BTOPOU 370POB.

3agaua 16. I[lnede-nomaroyHo-nuneBas ¢opma muonatuu (aTpodus
MBIIII) SBIISIETCS 3a00JIeBaHUEM C ayTOCOMHO-TOMHUHAHTHBIM THUIIOM Hacle0-
BaHus. KakoBa BepoOsSTHOCTb POXKIEHUS 3A0pPOBOro peOeHKa B ceMbe, rje 00a
poauTens O0JbHBI, HO OJIMH U3 HUX TOMO3UTOTEH, @ BTOPOU T€TEPO3UTOTECH?

3agaya 17. V demoBeka TEMHBI LBET BOJIOC JETEPMHUHUPYETCS JTOMH-
HAaHTHBIM T€HOM A, a CBETJIbII IIBET BOJIOC — PELIECCUBHBIM I'€HOM a. Y CBETJIO-
BOJIOCOTO OTLA M TEMHOBOJIOCOM MAaTEPU POAWIOCH 8 IE€TEW C TEMHBIM LIBETOM
BOJ10C. OTIpeneNInTe TeHOTUIIBI POTATEIIEH.

3agaya 18. VY Koimexk KOpOTKash IIEPCTh JOMHHUPYET HaJ aHTOPCKOMU
(nmuHHOM mepcThro). KopoTkomepcTHass KOIIKa MPU CKPEIIMBAHUM C aHTOP-
CKHM KOTOM IpUHECTa 6 KOPOTKOILIEPCTHBIX U 2 aHTOPCKUX KOTAT. Onpenenure
TC€HOTHUITBI POJTUTEIBCKUX (POPM.

3agaua 19. Y kpynHOro poratoro ckota KOMOJIOCTh IOMUHHUPYET HaJ po-
ratocTbio. KoMosiblif ObIK CKpEIIeH ¢ TpeMsi KOPOBaMMU:

a) MpU CKPEUIMBAHUU C POraToil KOPOBOM POAMIICSA POTaThIil TEIECHOK;

0) Mpu CKPEIIMBAaHUU C POraToi KOPOBOM POJAMIICS KOMOJIBINA TEICHOK;

B) IIPH CKPELIMBAHUH C KOMOJIOM KOPOBOM POAMIICS POTaThIil TEICHOK.

Omnpenenure TeHOTUIIBI BCEX POJUTEIBCKUX 0COOEH.

3agaua 20. CrannapTHble HOPKH UMEIOT KOPUYHEBBIA MeX (JOMUHAHTHBIN
MPU3HAK), aJeyTCKUE HOPKH HMMEIOT T0Jdy00BaTO-cepblii MeX (perecCUBHBIM
npu3Hak). Kakoe mnoToMCTBO 03KMAAETCS OT CKPELIMBAHUS HOPKU C KOPUUHEBBIM
MEXOM U HOPKH C ro1y00BaTO-CEphIM MEXOM?
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I''TABA 3. TIOJIMT' UBPUJHOE CKPEIIIUBAHUE
OCHOBHBIE TEOPETUYECKHUE ITOJIOKEHUSA

CkpeluBaHue, Ipu KOTOPOM OpPraHU3Mbl aHATU3UPYIOTCS MO ABYM Mapam
albTEPHATUBHBIX (KAUECTBEHHBIX) MIPU3HAKOB, HA3bIBACTCS NUTMOPUIHBIM, €C-
T aHATU3UpyeTcs 0osiee ABYX MPU3HAKOB — MOJUTHOPHIHBIM.

Tperuii 3axkoH MeHaeass — 3aKOH HE3ABUCUMO20 HACIEO006AHUA

NPU3HAKOG.
DopMyJIMPOBKA 3aKOHA: IIPU CKPELIMBAHUHA TOMO3UTOTHBIX OPTaHU3MOB,

aHAJM3UPYEMBIX 10 JIBYM IMapaM ajlbTePHATUBHBIX (KaU€CTBEHHBIX) MPU3HAKOB,

BO BTOPOM MOKOJICHUM HAOJIIOJAETCsl HE3aBUCUMOE HACIIEIOBAHUE MPU3HAKOB U

KOMOMHUPOBAHUE COOTBETCTBYIOIIMX UM T'€HOB Pa3HbIX aJIJICBHBIX Map.
I'enernyeckas 3anuch 3aK0Ha:

P.  AABB X aabb

G

F. AaBb—100 %

P.  AaBb X AaBb

AL

Jlist yno6cTBa 3amucu pe3yJsibTaTOB CKPEIIMBAHUS MOIb3YIOTCA PELIETKON
[lennera, B KOTOPOi MO FOPU3OHTANHU 3AMUCHIBAIOT )KEHCKUE TaMEThI, a TI0 Bep-

THKaJIN — MYIKCKHC!

G AB Ab aB ab

AB |AABB AABb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

F;: 9A4-B-; 34-66; 3 aaB-; laass

B pesynbraTe CcKpemuBaHUSA IOJYYarOTCS pa3Hble KOMOWHAIIMM TEHOB.
I'enoTHI 3amMCBIBACTCS MPU MOMOITH (DEHOTUITMYIECKOTO pauKaia.

@DeHOTUNINYECKUIT PpaauKajl — KpaTkas 3aluch T€HOTHUIIA Ha OCHOBE
dbeHotuma. 9 yacrelr ocobeil UMEIOT JKEJIThIC U IJIaJKhe CeMEHa — 3aIllMChIBacM
reHotun A-B-, 3 4acTu — XKeNTble U MOPUIUHUCTBIE — 3aMMChIBAEM T'€HOTHI
A-66, 3 yacTH — 3€JEHBIC U IIaJKHUE — 3aIlliCEIBaeM I'€HOTHII aaB- n 1 yacte —
3€JIEHBIE U MOPIIMHUCTHIE — 3aMKUChIBAEM T€HOTUII aabb.
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Ecnu ydects pacuieruieHue 1o OJHOW Mmape MPU3HAKOB, TO MOJYYUTCS CO-
otHomienne 12:4, wnm 3:1. CienoBarenbHO, NIPU JUTHOPUIHOM CKPEIIMBAHUH
KKJIBIH TPU3HAK B MOTOMCTBE JAaeT pacIleIJIeHHEe HE3aBUCHMO OT JPYroro.
[Ipu 3TOM TIPOUCXOIUT CiIydyallHOe KOMOMHHUPOBAHHE I'€HOB (M COOTBETCTBYIO-
IIMX UM TPU3HAKOB), MPUBOJISAIICE K HOBBIM COUYETAHMSIM, KOTOPBIX HE OBLIO Y
POJUTENBCKUX (DOPM.

Jlns mposiBIIeHHsT TPEThero 3akoHa MeHzaenss HeoOXO0IUMO COOJII0ICHHE
CIICAYIOIINX YCJIOBHM:

1) oTcyTcTBHE B3aUMOJICUCTBUS I€HOB, KPOME MOJTHOTO JOMUHUPOBAHMS;

2) OTCYTCTBHUE JIETAJIbHBIX U MOJYJICTAIBHBIX TCHOB;

3) OTCYTCTBHE CLICTUICHHS T€HOB,;

4) paBHOBEPOSITHBIA MEXaHU3M 00pa30BaHMS TaMET U 3UTOT Pa3HBIX THUIIOB;

5) nenerpantHoCTh Tena 100 %.

6) OTCYTCTBHE IIJICHOTPOITHOTO JACHCTBHS T€HOB.

JIuruépuaHoe aHAIM3UPYIOIIEe CKpeIlUBaHUE:

1)P AABB x aabb 2)P AaBb x aabb
G G (aBXABAbXab)
F, AaBb F, aaBb AaBb Aabb aabb

Ecnu B pesysnbraTe cKpenimBaHus NOJYyYE€HO eIuHo00pa3rue ruOpuioB nep-
BOTO TOKOJIEHUS, TO aHAJIU3UPYEMbId OPraHU3M SIBIISIETCSI TOMO3UIOTHBIM, a
eciu npousoiaet pacuemienue 1:1:1:1, To AUreTepo3uroTHLIM.

PELWEHUE TUMNOBbIX 3A0AY

3agaua 1. YV denoBeka kapuil IBET IJ1a3 JOMUHUPYET HAJl TOJIyObIM, a CIIO-
COOHOCTh JIy4Yllle BJIQJIeTh HPaBOM pPyKOH AOMHUHHUPYET HaJ JEBOPYKOCTHIO,
npuuéM TeHbl 000MX MPU3HAKOB HAXOJATCS B pa3iMYHBIX Xpomocomax. Kape-
rJ1a3blid MpaBIilia >KEHUTCS Ha rojrydoriaszoil sesiie. Kakoe moTroMcTBO B OTHO-
IICHUH YKa3aHHBIX MMPU3HAKOB CJIEIYET OKUIaTh B Takoh cembe? Paccmorpute
JIBa Cyyas: KOTJla FOHOIla TOMO3UTOTEH M0 00OMM MpHU3HAKaM M KOTJa OH IO
HUM T€TEPO3UTOTEH.

Pemenne. Odopmiisiem yciaoBue 3a7a4d B BUI€ TAOIHIIbL:

IIpu3Hax I'en | I'enoTun P. aabb x AABB
Kapue riaza A A-
["onyOsle riaza a aa G.
IIpaBmia B B-
Jleua b bb Fi. AaBb

lNonyOornasas neBymika-jeBlla TOMO3UTOTHA MO OOOMM MpHU3HAKAM, TaK
KaK OHU PEILIECCUBHbBIC; €€ TeHOTUIl Mbl MOXKXEM 3amucarh Tak: aabb. I'enotun
TOMO3HUTOTHOTO Kaperiiazoro roHouuM mnpaBiuin AABB. Y neByiiku oOpasyercs
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OJIMH TUN ramMeT — ab, y I0OHOIIM TOKe oOpa3zyeTcsi ouH Tui rametr — AB. Ux
cnusiaue 1aét 3urory AaBb. CnepgoBarenibHO, BCE MOTOMKH OKaXyTCs 1O (heHo-
THUITY Kaperjia3bIMu MpaBlIaMHu.

Eciu e 1oHOIIA TeTepPO3UroTeH M0 00OMM IMPH3HAKAM, TO €r0 T'eHOTHII
AaBb.

P. aabb x AaBb

F; AaBb, Aabb, aaBb, aabb.

VY Hero npu mMeno3e BO3MOXKHO oOpa3oBaHue ramet 4-x Tunos: AB, aB, Ab,
ab. B pesynbrare CAUSHUS KaXKJIOW M3 3TUX raMeT C raMeTod royry0oriasoif
nesiu ab oOpasyercs 4 Tumna 3urot 1o 25 % xaxaoro tuna: A4aBb (kaperna3biit
npasiia), aabb (romybornaseiii nesmia), Aabb (kapernasslii jeBiia), aaBb (ro-
ny0Ooria3bii mpasiia).

G.

3apaua 2. Oten ¢ Kyp4yaBbIMU BOJIOCAMU (JIOMUHAHTHBIN MPU3HAK) U 0€3
BECHYILIEK U MaTh C MPSIMBIMU BOJIOCAMH U C BECHYIIKaMH (JJOMUHAHTHBINA TIPU-
3HAaK) UMEIOT TpOuX JieTei. Bce et MMEOT BECHYIIKM U KypdaBble BOJIOCHI.
Onpenennute reHOTUIIBI POAUTENCH U IETEH.

Pemenne. OdopmiisieM yciaoBue 3a/1auu B BUJIE TAOJIUIIBI:

IIpusHax I'en | I'eHorun
Becnymku A A-
OTCyTCTBHE BECHYILIEK a aa P. A-bb X aaB-
KypuaBbie BOI0OCHI B B-
IIpsiMble BOJIOCHI b bb Fi. 3 A-B-

Tax xak MaTh UMEET [Ba PEUECCUBHBIX reHa bb, TO OMH U3 HUX OHA 00sI-
3aTeNbHO JOJDKHA NEepeaaTh CBOEMYy pPEOCHKY, 3HAUHT B TEHOTHUIIE JIETEH eCcTh
Takoi reH. Tak Kak oTel MMEET JBa PELECCUBHBIX I'€HA ad, TO OJIUH U3 HUX OH
00s13aTeIbHO JODKEH MepeAaTb CBOMM JETSIM, 3HAYUT B TCHOTHUIE JETEH €CTh
Tako red. Jletn OyyT quretepo3urotHsl (AaBb). Y cTaHOBUTH TOUYHO F€HOTHIIBI
poauTeNiel He IPEACTABIISETCS BO3MOXHBIM, HO TaK Kak BCE JI€TH UMEIOT OJMHA-
KOBBI T'€HOTHUIl (€IUHOOOpa3ue MEpPBOro MOKOJICHUS), TO, BEPOSTHO, POJUTEIU
TOMO3UTOTHBI 110 IBYM 3TUM NPU3HAKAM U UMEIOT TeHOTUIbl: AAbb u aaBB.

3agaua 3. Y denoBeka Kapuil UBET IV1a3 JOMUHUPYET HaJ TOayObIM, a TEM-
HBI [BET BOJIOC JOMHHHUPYET HaJl CBETJIBIM LIBETOM BOJIOC. I'€HbI 000UX Mpu-
3HAKOB HaXOJATCS B pa3HBIX Iapax XpoMocoM. Y roiy0oriia3oro TeMHOBOJIOCO-
ro OTLA M Kaperja3od CBETJIOBOJIOCON MaTepH POAWIOCH YETBEPO AETEH, Kax-
IbIA U3 KOTOPBIX OTIMYAETCS JIPYr OT Apyra Mo yKa3aHHbIM npu3Hakam. Ormpe-
JEJIUTE TEHOTUIIBI POJUTENEH.
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Pemenne. OdopmiisieM yciaoBuUE 3a/1aud B BUJIE TAOJIHIIBI:

[Ipu3Hak I'en | I'enHoTun
Kapue rnaza A A-
["onyOble rnaza a aa
TeMHBIN [IBET BOJIOC B B-
CBeTIIbIN LIBET BOJIOC b bb

Kaxnpii u3 poaureneil Mmeer OJWH JIOMHUHAHTHBIM TMPU3HAK W OJUH
PELECCUBHBIN NPU3HAK, MMO3TOMY HMX T'€HOTHUIIBI ClEAyIolue: oTen — aab-,
Matb — A-bb.

Tax kak uX 4eTBEpO JAeTeH OTIMYAIOTCS APYT OT APYyra, TO 3HAYUT, YTO MX
(EHOTHUIIBI ¥ TEHOTHUIIBI TAKOBHI:

— MepBbIi peOEHOK — Kaperia3blil TEeMHOBOJIOCHIN (A4-B-);

— BTOpOU peOEHOK — KaperJia3blil CBETIOBOIOCHIN (A-bb);

— TpeTuil pebeHOK — roy0oria3blii TEMHOBOJIOCKIN (aaB-);

— YeTBepThIA peOEHOK — royy0oria3biii CBETIOBOJIOCHIN (aabb).

3Hasg TEHOTHIT Y€TBEPTOro peOeHKa, MOKHO YCTAaHOBUTH T€HOTHUITBI POIH-
TeNed, TaK KakK KaXAbld U3 HUX JIOJDKEH IMepefaTh 3ToOMYy PeOCHKY JiBa perec-
CUBHBIX reHa: ab.

Takum 00pa3om, reHoTUIl OTHA — aaBb, renotun marepu — Aabb.

SAJAYHA IS CAMOKOHTPOJIA

3agaua 1. YV denoBeka Kapuil IBET I71a3 JOMUHUPYET HAJl FOJIyObIM, a CIIO-
COOHOCTB Jydllle BJIQJIETh MPABOM PYKOH JOMUHUPYET HAJl JICBOPYKOCTbIO, MPHU-
4E&M TeHbl 000MX MPU3HAKOB HAXOJATCS B pa3IMuHbIX XpoMocomax. Kakumu mo-
I'yT OBITh JI€THU, €CIM UX POJAMTENM Kaperyasble MpaBIld, T€TEPO3UTOTHHIE MO
o0ouM mpu3HaKam?

3agaua 2. ['onyOorna3blil mpaBIlia >KEHUTCS Ha Kaperyia3ou mnpasiie. Y HUX
POAMIIOCH JBOE JIETeM — Kaperjiasblii JeBla U rojiyooriassiii mpasima. OT BTO-
poro Opaka y 3TOro My>KUMHBI C APYTroOd Kaperiazol MmpaBIlIoil poausioch 9 kape-
rJ1a3bIX jeTei (Bce mpaBiiK). KakoBbl T€HOTUIIBI KaXKIOTO U3 TPEX POAUTENICH?

3agaya 3. V 4yenoBeka HEKOTOpbIe (OPMBI OIU3OPYKOCTH JOMUHHUPYIOT
HaJl HOpMaJIbHBIM 3PEHHEM, a Kapuid LBET IJ1a3 — HaJ roJyObIM;

a) Kaperiasplii OJIM30pyKHl MyXK4YHHA, MaTh KOTOPOro ObuIa roixyOoriasas
C HOpPMaJIbHBIM 3PEHUEM, JKEHUJICS Ha rojiyOOIIa3oil ¢ HOPMaJbHBIM 3PEHHUEM
xeHmmHe. KakoBa BEpOsITHOCTh POKJIEHUS PEOCHKA C IPU3HAKAMK MaTepu?

0) AMreTepO3UTOTHHIM Kaperiasblil OMM30pyKUil My KUrHA JKEHUJICS Ha To-
nyOoria3or rerepo3uroTHoM OIM30pyKoM keHIuuHe. KakoBa BEpOSITHOCTH PO-
KJIeHUsI T0Ty0orI1a30ro pebeHka ¢ HOpMaibHbIM 3peHHeM?

3agaua 4. Oenunkeronypus (HECTTOCOOHOCTh YCBOSHUS (heHUJIATAHWHA) U
OJIHa U3 peAKux popMm araMMarjioOyJIMHEMHUH IIBEUIIAPCKOTO TUMa (0OBIYHO Be-
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IET K CMEPTH A0 IIECTUMECSYHOTO BO3pAcTa) HACIEAYIOTCS KaK ayTOCOMHBIE
penieccuBHble npu3Haku. 1. KakoBa BepOsSTHOCTh pOXKACHHS 30POBBIX JETEH B
cembe, e 00a poauTeNsl TeTepo3UroTHHI Mo o0euM mapam reHoB? 2. Omnpene-
JIUTE BEPOSITHOCTh POXKIIEHUSI OOJNBbHBIX (DEHUIKETOHYpUEH U KU3HECTIOCOOHOCTh
Takux JeTed B CeMbe, I7ie 00a poAUTENs TeTEPO3UTOTHHI IO 00EUM Mapam IpH-
3HAKOB.

3agaua 5. Ogna u3 ¢popm KaTapakThl U OAHA U3 POPM IITyXOHEMOTHI Iepe-
JIAI0TCS KaK ayTOCOMHBIE PELIECCUBHBIE HECIICTUIEHHBIE MEX1y COOOM MPU3HAKHU.
OTtcyTcTBHE pE3LOB M KIIBIKOB BEPXHEH YENIOCTH TAaKXKE€ MOXKET TepeaBaThCs
KaK peleccCuBHBIM mpu3Hak. KakoBa BepOsSITHOCTh pOXKACHHS AECTEH CO BCEMH
TpEMsi aHOMAJIMSIMU B CEMbE, IJIe 002 pOAUTENN 3I0POBbI, HO T€TEPO3UTOTHBI 110
BCEM TPEM IMapaM Ir'eHOB?

3agaua 6. OpykTo3ypus (HapylleHUE YCBOCHMS (PPYKTO3bl) UMEET JIBE
¢dopmbl. OnHa ¢dopma mpoTekaer 0e3 KIMHUYECKH BBIPAKEHHBIX CHUMIITOMOB,
BTOpasi MPUBOAUT K TOPMOKEHUIO YMCTBEHHOTO U (PU3HUECKOTO Pa3BUTHUS. DTH
(bopMBbl IETEPMUHUPYIOTCS PEIIECCUBHBIMU I'€HaMH, PACIOJIOKEHHBIMU B pa3-
HBIX XpoMocoMax. MyK4KrHa UMEET MOBBIIIEHHOE Co/iepKaHue (PYKTO3bI B MO-
4ye ¥ TOMO3HUTOTEH Mo To popme GpyKTO3ypuH, KOTOpasi HE MPOSBISETCS KIIU-
HUYECKH, HO T€TepO3UrOTEeH 10 BTOpoi hopme 3aboneBanus. JKeHumHa retepo-
3UrOTHA M0 MepBoM GopMe PPYKTO3YypUHU U YCICIIHO MPOoIia Kypc JECYSHUS O
BTOpOH opme 3a0osneBanusi. KakoBa BEpOSITHOCTh POXKIACHUS B 9TON CeMbe Jie-
TeM, CTpaJaloIIUX KJIMHUYECKU BhIpaKEHHON hopmoit hpyKTOo3ypun?

3amaua 7. Cynpyru: reTrepo3uroTHbIi pbI>)KEBOJIOCHIM (JOMUHAHTHBIA MPU-
3HaK) U 0e3 BECHYIIEK MY>KUMHA U PyCOBOJIOCAs KEHIIMHA C BECHYIIKaMu (J10-
MUHAHTHBIN npu3Hak). OnpeaennuTe BEposiTHOCTh POXKIICHUS Y TAKUX POJUTENEH
JETeN ¢ PhKUMH BOJIOCAMH U BECHYILIKAMMU.

3agaua 8. Myx — romy0ornassiii siema. Ero poaurenu u )xeHa — Kape-
ryia3pie mpapiid. Math JKeHbl Obl1a roiryoornaszoit snesmoi. ['ensl, o0ycnaBiu-
BaIOIIIME PAa3BUTHE ITHX MPU3HAKOB HAXOJATCA B Pa3HBIX Mapax xpomocoM. Ka-
KOBa BEPOSITHOCTh POXKJIEHUS peOeHKa ¢ MpU3HAKaMH OTIa?

3agaua 9. ['eH KypyaBbIX BOJIOC JOMUHUPYET HaJl T€HOM MPSIMBIX BOJIOC;
reTepO3UroThl UMEIOT BOJIHUCTBIE BOJOCHL. ['eH, 00ycraBIMBAIOIUN PHLKHIA
IIBET BOJIOC, SIBJISIETCSI PELIECCUBHBIM 110 OTHOIICHHIO K Te€HY TeMHBIX Bojoc. [e-
HBI, ONPEACIISIONINE ITH NMPU3HAKU, HAXOAATCS B pa3HBIX mapax xpomocom. Omn-
peleuTe BEPOSITHOCTD POXKICHUSI KYypUaBOro PhIKEBOJIOCOr0 peOCHKA B CEMBE,
rae o0a cynpyra MMEIOT BOJIHMCTBIE TEMHBIE BOJIOCHI, @ UX MaTE€pU — BOJIHU-
CThI€ PBIKHE BOJIOCHI.

Banaqa 10. V 4genoBeka uMerOTCA ABa BHUIa CJICIIOTHI, KaXXKIasd U3 KOTOPBIX
HNMCCT aYTOCOMHO-pGHGCCI/IBHLIﬁ THUII HACJICAOBAHUS. FCHLI, O6y0HaBJII/IBaI-OHII/IC
9TH MMPU3HAKH, HAXOAATCA B PA3HBIX IIapaxX ayTOCOM. OHpGI[GJ'II/ITe BCPOATHOCTD

27



POKICHUA CIICIIOTO pe6eHKa, CCJIM U3BCCTHO, YTO POAUTCIIN 3PAYUC, o0c Oa-
6YI]IKI/I HMCIOT OI[I/IHB.KOBLIIZ BUJI HaCHGHCTBCHHOﬁ CJICIIOTHI, B pO,Z[OCHOBHOﬁ Jac-
AYLICK CJIY4acB HaCHGHCTBCHHOﬁ CJICIIOTHI HC BCTPCHAJIOCH.

3apaya 11. OxHa U3 GopM TIIAyKOMBI JIETEPMUHUPYETCS JOMHUHAHTHBIM
ayTOCOMHBIM T€HOM, a BTOpasi UMEET ayTOCOMHO-PEIIECCUBHBIN THIT HaclieJ0Ba-
HUSl. DTU TeHbl HAaXOJATCA B Pa3HBIX Mapax xpomocoM. KakoBa BeposiTHOCTB
pOkJeHUs O0JILHOTO peOeHKa, eclid 00a POAUTENS JUTE€TEPO3UTOTHBI?

3agaua 12. Hexotopsie opmbl KaTapakThl UMEIOT ayTOCOMHO-IOMUHAHT-
HBI TUI HacJeAOBaHUs, Apyrue GopMbl — ayTOCOMHO-PEHECCUBHBIA THUI Ha-
cienoBanusa. KakoBa BeposSITHOCTh pOXKACHHS 3JOPOBOIO PEOCHKA B CEMbE, TIe
o0a poauTensi UMEIOT JTOMHUHAHTHO OOYCJIOBIIEHHYIO (JOPMY KaTapakThl, HO re-
TEPO3UTOTHBI, a TAKXKE I'€TEPO3UTOTHHI MO (opMe 3a00JIeBaHUSI C AyTOCOMHO-
PELECCUBHBIM TUIIOM HACJIEJOBaHUS?

3apmauya 13. YUepHas MacTh KpYyHNHOrO poOraTtoro CKOTa AOMHUHUPYET Haj
pBDKEH, a 0eJIoroJIoBOCTh — HaJl CIUIOIIHOM OKpacKoW royioBbl. ['eHbl 0060ux
IPU3HAKOB PACIOJIaraloTcs B pa3HbIX Mapax XpoMocoM. Kakoe moToMCTBO MOYKHO
MOJYYUTh OT CKPEIIMBAHMSI T€TEPO3UTOTHOIO YEPHOro ObIKa, MMEIOIIEro CILIOII-
HYIO OKPacKy roJIOBbI C pbIKEN T€TepO3UTrOTHON OeI0roj0BOi KOPOBOit?

3agaua 14. V cobak 4epHbIH LBET HIEPCTU JOMUHUPYET HaJ KO(DEWHbIM,
KOPOTKasi MIepCTh — HaJ JJIUHHON. ['eéHbl 000MX MPU3HAKOB pacIoJiaraloTcs B
pa3HbIX Mapax XpoMocoM. OXOTHHK KyHWJI YEpHYI0 COOaKy ¢ KOPOTKOW IIep-
cthio. Kakoro maptuepa HeoOX0AMMO BBIOpATh ISl CKPEIIMBAHUS, YTOOBI BbISIC-
HUTh, HET JIM B T€HOTHUIIE UCXOJIHON COOaKU T'€HOB, NETEPMUHUPYIOMINX JITTUH-
HYIO IIepCcTh Ko(eHoro usera?

3amauya 15. V denoBeka reH KypyaBbIX BOJIOC JOMUHHUPYET HaJ T'€HOM
raakux Bosioc. ['eH, oOycraBauBaroOlUMii HOPMAJbHYIO IMHUTMEHTAIIUIO KOXKH,
JTOMUHUPYET HAJl T€HOM, JETEPMUHUPYIOIIMM OTCYTCTBUE NMUTMEHTA B KOXKE. Y
poauTeneid, UMEIOIIUX HOPMAJIbHYIO MUTMEHTALIMIO KOXKUA U Kyp4yaBbl€ BOJIOCHI,
POAWIICS aTbOUMHOC C IIaAKUMH Bojocamu. OnpeieanTe reHOTUITB POJAUTENICH 1
BEPOATHOCTDH POXKJACHUA AETEH ¢ KypyaBbIMU BOJIOCAMU M HOPMaJbHOW MUTMEH-
Talen KOXKH.
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TJIABA 4. MHOKECTBEHHBIE AJLJIEJIN, IVIEMOTPOITNS,
JIETAJIBHBIE I'EHbI, IEHETPAHTHOCTD

OCHOBHBIE TEOPETHYECKHUE ITOJIOKEHUSA

MHOXKECTBEHHbIM AaJUUICJIM3M — DOTO SBJIEHHE, IIPU KOTOPOM T€H
MPEACTaBICH HECKOJbKUMHU aJUICIbHBIMU COCTOSTHUAMH (OOJibIlle JBYX), HO B
JTUTUIOMHOM HA0Ope XPOMOCOM Y KaKJI0M 0COOM €CTh TOJIBKO JIBa COCTOSIHUS U3
BCEr0 3TOT0 MHOKECTBAa. MHOXECTBEHHBIC aJIJICIM BO3HUKAIOT B PE3yJIbTaTe
MHOT'OKPAaTHOT'O MYTHUPOBAHUS OJHOTO U TOTO K€ JIOKyca XpOMOCOMBI. B »Tnx
CllydasXx MOMHUMO JIOMUHAHTHOTO M PEIECCUBHOTO T'€HOB MOSBIISIIOTCS €lIe U
MIPOMEXKYTOUHBIE AJIJIE]IU, KOTOPHIE 1O OTHOIICHUIO K IOMUHAHTHOMY BEAYT Ce-
0s1 KaK PeIeCcCUBHbBIC, a M0 OTHOILIEHUIO K PELIECCUBHOMY — KaK JIOMHUHAHTHBIE.
VY KpoNMKOB CIUIONIHAS TEMHAs OKpacka oOycCJoBjIeHA JOMUHAHTHBIM TeHoM C.
benble )KMBOTHBIE — PELIECCUBHBIC TOMO3UTOTHI (cc). CIuioniHas cepasi OKkpacka
(IIMHIIWILTOBAs) TPOSIBISETCS y TOMO3UTOTHBIX OPraHU3MOB M0 aJIJIEIIO ¢
(c"c¢™), a rumanaiickast (OCHOBHAsI MACTb Oeiasi, a KOHYHKH YIIeH, HOT, XBOCTA H
HOCA OKPAIICHBI) — y TOMO3HroT ¢'c”. Amtens C JOMHHAHTEH [0 OTHOLICHHIO
KO BCEM alUTeisiM, amienb ¢ peleccHBeH Mo OTHOmeHHI0 K amiemo C,
HO JOMHHAHTEH [0 OTHOLICHHIO K a/ICIsM ¢ U C; alielb ¢ PeLecCHBEH
110 oTHOIICHNIO K amemsiM C ¥ ¢, Ho JOMHHAHTEH 10 OTHOLICHUIO K AIUICIH C
(C>c™>c"> o).

Tabnuya 2
I'eHOTHIIBI PAa3JIMYHBIX TPYIN KPOBH Yesl0BeKa mo cucreme AB0
I'pynna kposu I'enoTun
I °r
il e, rr
111 re,rr
I\ r'r

Emie oqHUM npuMepoM MHOKECTBEHHOTO aJljieInu3Ma ABJISIETCS Hacjlea0Ba-
HUE TPyII KpoBH 4enoBeka 1o cucreme ABO. UeThipe TpyIibl KpOBU YeIOBEKa
06yCIIOBIICHBI TpeMs amiensiMu oguoro rena: I°, I u I°. Tlpu srom 1(0) rpymma
KPOBH 00YCIIOBIEHA pereccuBHOi amwtensio %, II(A) — amnensio I, III(B) —
atensio I°, a IY(AB) — amnemsamu I u I° ogroBpemenHo. Amtens I° He getep-
MUHHUPYET CHHTE3 crenuuueckux OeIKoB (AHTUTEHOB) B SPUTPOLIUTAX. AJLIENb
I TOMHHAHTEH IO OTHOLICHMIO K AIUTENi0 [° M IeTePMHHHPYET CUHTE3 B PUT-
poLMTax aHTUreHa A. Aivtens I° JOMUHAHTHA 1O OTHOLICHHIO K annenu I° u 1e-
TEPMUHUPYET CUHTE3 B dpuTpouuTtax oeiaka B. OnHoBpeMeHHOE MPUCYTCTBUE B
rexotue awteneit I' u I” oOycnoBnuBaet Hanuyne antureHoB A u B (IY rpynna
KpoBH; cM. KogomunupoBanue, paszaen 3).

JleTanbHbIe T€HBI — 3TO TEHBI, BHI3BIBAIOIINE THOEIh OpPraHu3Ma B M-

OpuoreHe3e WM B MOMEHT POXKICHHS
—
6 @ @ @ ™)
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(MX HANMMYUE B TEHOTHUIIC HECOBMECTHMO C XH3HBIO). Hampumep, npu ckpemu-
BAaHUM TeTEPO3UTOTHBIX KapaKyJIbCKUX OBEIl paciieruieHne B F; cocraBmsiet 2:1
(BMecto oxumaemoro 3:1). SIrHSATa, TOMO3UTOTHBIE MO JOMHUHAHTHOW aJuIeIH
cepoit okpacku (W), Hexxu3HECTTOCOOHBI U MOTHOAIOT U3-3a HEJOPA3BUTHS pyOIia
(oTmen xemyaka).

VY denoBeka aHAJIOTUYHO HACJIEAYETCs JOMUHAHTHBIA T'eH OpaxuIaKkTUIHH
(KOpOTKHE TOJICThIC MAJBIBI). ¥ TeTEpPO3UroT HaOIroAaeTcs OpaxumaKTHIH, a
TOMO3HUTOTHI TI0 3TOMY T'eéHy TIOTHOAIOT Ha PAHHUX CTaHUSIX dYMOpPUOTEHE3a M3-3a
APYTHUX KPYITHBIX TOPOKOB Pa3BUTHSL.

IMoayserajabHble TeHbI — 3TO TCHBI, CHIDKAIOIIUE >KU3HECTIOCOOHOCTH
ocoou.

IMnefioTponusi — 3TO SBICHHUE, IPH KOTOPOM OJHMH T'€H OTBEYAET 3a MpO-
SIBIICHUE HECKOJIBKUX MPHU3HAKOB. Tak, y TOMO3UTOTHBIX CEPBIX KapaKyJIbCKHX
OBeIl TeH W NETepMUHHUPYET U CEPYIO OKPACKY IIEPCTU M HEOPA3BUTHUE JKEITY IKA.

IleHeTpaHTHOCTH — YacTOTa (DEHOTHITMYECKOTO TMPOSIBIICHUS TEHA: MPO-
[ICHTHOE COOTHOIIEHUE 4YHCia 0cOOCi, MMEIOMINX JaHHBIM MpPU3HAK, K YUCIY
0co0eii, UMEIONIHNX JaHHBIN I'eH, BRIPAXKAeTCs B TIPOIICHTAX.

PEIHIEHUE TUIIOBBIX 3A/IAY

3apaya 1. Xouapoauctpodus (HapylleHUE pa3BUTHUSI CKeeTa) B 0OJIb-
IIMHCTBE CIIy4YacB 3aBUCUT OT IOMHUHAHTHOTO T'€HA C MOJIHOM MIEHETPAaHTHOCTHIO,
IpUYEM TOMO3UTOTHI 110 AITOMY T€HY TOTHOAI0T 10 pokaeHus. Cynpyru OOJIbHEI
xoHApoaucTpodueir. Onpenennte BEPOSTHOCTh POXKACHUS Yy HUX 3J0POBOTO
pebeHka.

Pemenue. OdopmisieM yclaoBHe 3aa4d B BUJIE TAOHIIBL:

[Ipusznak I'en | I'enotun
XoHapoauctpodus A, a Aa
XoHapoaucTpodusi 1 BHYTpUyTpoOHas rudeb A, A AA
HopmanbHoe pa3BUTHE CKeseTa a aa

W3 ycnoBust 3aaum U3BECTHO, YTO TOMO3UTOTHI A4 MOTHOAIOT BHYTPHYTPOO-
HO, CJIEZIOBATENILHO, CYTIPYTH Oy IyT T€TEPO3UTOTHBI M0 TE€HY XOHIPOIUCTPOPHH.
I'eneTn4eckas 3anmuch Opaka: X

P. Aa Aa
BeposiITHOCTB pOsKIeHUS 37J0POBOTO ]C?; CAQ @

2A4a aa
pebenka cocrasiusger 1/3 wm 33,3 %. L ’ ’
noLu0ar0T, OOJIBHBI, 3H0POBBI

3agaua 2. ['pynna KpoBu — HACJIEACTBEHHBIN ITPU3HAK, 1€TEPMUHUPOBAH-
HBIIl TEHOM, KOTOPBIM UMEET HE J[Ba, & TPU aJljIessl (MHOXKECTBEHHBIN aJluIeIn3M),
o6o3nauaembie kak I, I’ u I’. Jluua ¢ renorunom I°I’ umeror nepsyio rpymmy
kpoBH, ¢ rerorunamu I'I' wmu I'I° — Bropyro, ¢ renorunamu I°I° wm I°I° —
TpeThio, a ¢ reHotunom I'I’ — uersepryio (amtenu I' u I° noMuHEpYIOT Haj
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aensio I’ , TOrJ1a Kak Jpyr JApyra oHu He nojasisitoT). Kakue rpynmsl KpoBu
BO3MOJKHBI Y JIETEH, €CJIM Y UX MaTe€pu — BTOpasd rpynna, a y otua — nepnasi’?
Pemenne. OdopmiisieMm yciaoBue 3a7a4d B BUJI€ TAOIHIIbL:

[Ipusnak I'en | I'enorun
I (0) rpynma kpoBu ! I’
11 (A) rpynma Kposu r e, rr
111 (B) rpyra KpoBH r rr rr
IV (AB) rpynma kposu | F'u I” | I'I°

Martsb co Il rpynmoit KpoBU MOXKET OBbITh JIMOO TOMO3UTOTHOM, JIUOO TeTe-
po3urotHoil. B nepBom cinyuae pe6énok Oyaetr umets Il rpynmy KpoBH, BO BTO-
poM ciyyae — Il mim I rpynist.

3agaya 3. AHruomaTo3 CeTYaTKM Ijla3a JIETEPMHUHUPOBAH JOMHHAHTHBIM
ayTOCOMHBIM T'€HOM, IEHETPAHTHOCTh KoToporo 50 %. KakoBa BepOATHOCTH
(B mpolieHTax) poxaeHust 00JIbHOTO peOEHKA B ceMbe, Iie 00a cymnpyra rerepo-
3UTOTHBI 110 TAHHOMY T€HY?

Pemenne. OdopmiasieM yciaoBue 3a/1aud B BUJE TaOJIUIIbI:

ITpusnak I'en | I'enotunn | T'eHeTHMYecKas 3alUCh Opaka:
AHruomaro3s cetdyatku | 4 A- X
Hopma a aa
$ @ @ @ 04
F; 2A4a, aa

BeposiTHOCTh TOTO, 4TO JE€TH B ceMbe OYyIyT C aHTHOMATO30M, paBHa 3/4.
Ho 3aboneBanue nposiButcs auiib y 50 % (1/2) geteit, uMeronmx reH anruoma-
TO3a, ¥ BEPOATHOCTh UX pOXKIeHUs cocTaBut 3/4 X 1/2 =3/8 umm 37,5 %.

3agaua 4. [lo 1aHHBIM MIBEICKUX I'€HETUKOB, HEKOTOPBIC (POpMBI IH30dpe-
HUU HACJIEYIOTCS KaK ayTOCOMHO-JIOMUHAHTHBIE TPU3HAKU. Y TOMO3HUTOT MEHET-
panTHOCTh TeHa paBHa 100 %, a y rereposuror — 20 %. Onpenennure BEpoAT-
HOCTb POXICHUS OOJBHBIX JIETEH B CEMbE, TJIe 00a POUTEIS TE€TEPO3UTOTHBI.
Pemenne. OdopmisieM yCIOBHUE 3a/1a4d B BUJE TAOJIHIIBI:

[Tpu3nak I'en | 'enotun
[u3odpenus A A-
Hopma a aa

I'eneTn4eckasi 3anmuch Opaka:
P. Aa X

6. () (@) @@
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F,. AA; Aa; Aa; aa.

BepoaTHOCTh poXKAEHUS TOMO3UTOTHOTO 110 JOMUHAHTHOMY MIPU3HAKY
pebenka cocrasisier 25 %. [lenerpantHocTh TeHa y romo3urot 100 %, moatomy
BCE OHU OyyT OOJIbHBI MM30(PPEHUECH.

BeposiTHOCTB poskeHHs TeTepo3uroTHOTo pedbenka cocranisieT S0 %.
[lenerpanTHOCTH reHa y retepo3uroT 20 %, mo3ToMy TOJabKO 1/5 9yacTh Takux
nereit Oyner 6onbpHa mu3odpenueit, a umenno, 10 % (0,5 x 0,2 =0,1).

Takum 00pa3om, BEpOSITHOCTh POKICHUS OOHHOTO peOeHKA Yy TaHHBIX
poautenent cocrabisieT 35 % (Bce TOMO3UTOTHI [0 JIOMUHAHTHOMY IIPU3HAKY, a
ux 25 % ot Bcero noromctBa + 10 % (1/5 gacte rerepo3urot, a ux 50 % ot Bce-
ro IOTOMCTBA)).

3AJAYN JJIAA CAMOKOHTPOJIA

3anaua 1. Y martepu nepBas rpymnna KpoBH, a y oTiia — derBepTas. Moryr
JIY IETU yHACJeI0BaTh IPYIIY KPOBH OJJHOTO U3 CBOUX POJAUTENECH?

3agaua 2. B pogmibHOM q0oMe mepernyTand IByX MalbuuKoB. Pomurtenu
OJIHOTO M3 HUX UMEIOT MEPBYIO U BTOPYIO IPYIIbl KPOBU, POAUTENH APYroro —
BTOPYIO0 M 4eTBEPTYI0. MccienoBanue Mokas3ango, 4To JIE€TU UMEKT NEPBYIO U
BTOPYIO TpyIIbl KpoBU. Omnpenenure, KTo 4l cblH. BO3MOXKHO 1M 3TO cAenaTh
[pU IPYTUX KOMOMHAIUSAX TPYII KpoBH (MpUBeauTe npumMepsl)? B kakux ciy-
gasx MOXKHO ObLIO ObI 000HTHCH 0€3 UCCIeA0BaHNS KPOBU OTIIOB?

3apaua 3. YV manburika nepBasi rpynmna KpoBH, a y €ro CeCTpbl — UYETBEP-
Tasg. YTO MOXKHO CKa3aTh O TPYIIaxX KPOBU UX POJAUTEIICH?

3anaua 4. Ponurenu umetrot II u III rpynnel kpoBu. Kakue rpymnmsl KpoBu
MOYHO OKHJIaTh Y UX A€Te?

3anaua 5. [logarpa onpenensercss JOMUHAHTHBIM ayTOCOMHBIM reHoM. I1o
HeKoTOpbIM naHHBIM (B. I1. Ddpoumcon, 1968), neHeTpaHTHOCTh T€HA Y MYX-
yuH cocTasisieT 20 %, a y )KEHILUH OHA PaBHA HYJIIO.

1. KakoBa BepOATHOCTH 3a00JIEBaHUS TIOJIArPON JETEH Y T€TePO3UTOTHBIX
poauTenein?

2. KakoBa BepOsSITHOCTH 3a00JI€BaHUs TOJIarPON B CEMbE, TJI€ OJIUH U3 PO-
IUTENEN TeTEPO3UTOTEH, a IPYTrOi HOPMAaJIeH N0 AaHAIM3UPYEMOMY IPU3HAKY ?

3agaua 6. Y 6parbeB [V(AB) rpymnmna kpoBu. KakoBbl rpynmbsl KpoBU BO3-
MOXHBI Y UX POJIUATEICH?

3agaya 7. CUHIPOM HEPAaBHOMEPHOW NMUIMEHTALIMU KOXKH BCTpPEYAETCS
TOJBKO Yy XKEHIIUH. ¥ HHUX POXKIAIOTCA TOJIBKO 3J0POBBIE CHIHOBbS, JOUYEPHU KE
OBIBAIOT KaK 37I0POBBIC, TAK U C HEPABHOMEPHOU mUrMeHrtanuein. Kpome toro, y
TaKuX >KEHIIUH YacThle BBIKUJIBIIIN MY>KCKOro mnojia. KakoBa Bo3MOXkHasi reHe-
TUYECKas MPUPOJIa ITOro 3a00aeBaHus?
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3apauya 8. Otockiepo3 (04aroBoe MOpPa)K€HUE CIYXOBBIX KOCTOYCK, MPHU-
BOJIAIIEE K TIIYXOTE) HAcleayeTCsl KaK JJOMUHAHTHBINM ayTOCOMHBIN MPHU3HAK C
neHeTpanTHOCTHIO 30 %. ['unepTprxo3 (pOCT BOJOC HA KParo YIIHOW PAKOBUHBI)
HacJIeAyeTCs KaK ToJIaHIpUYECKUi IpU3HaK (T'eH JOKaIu30BaH B Y XpOMOCOME),
C MOJHBIM MposBieHUeM K 17 rogam. JKeHlMHa MMEET HOpPMabHBIA CIIyX, a
MyXK4rHa — 00€ aHOMajiui. MaTh My»XYMHBI UMeJla HOpMaJibHbIN ciyx. Ompe-
JIEITUTE BEPOSTHOCTH TMPOSBICHUSI OJHOBPEMEHHO OOEHX aHOMAaJMi y JIeTei B
9TOM CEMbE.

3agaya 9. B oaHO¥l ceMbe y Kaperyia3plX poauTesiel (JOMUHAHTHBIN
NpU3HAK) UMEeTcsl 4eTBepo AeTeil. J[Boe rosybormasbix jereit (pereccCUuBHBIM
npu3Hak) umeroT [ u IV rpynmel kpoBu, a nBoe kapersazsix — II u Il rpynmsr
kpoBu. Onpenenure BEpOsITHOCTb POXKICHUS CIIEYIONIEr0 peOeHKa Kaperiia3oro
¢ [ rpynmoii kpoBwu.

3agava 10. 'en Opaxugaktuinu (KOPOTKUE U TOJICThIE Maiblibl) B B romo-
3UTOTHOM COCTOSIHUU TPUBOJUT K THOETu 0coOu. ['eTepo3uroTsl Ku3HECHoco0-
Hbl. OnpeiennTe IpOIeHT KU3HECTIOCOOHBIX JIETEN Y T€TePO3UTOTHBIX POIUTEIICH.

3agaua 11. YepenHo-nuiieBoil AM30CTO3 (MPEKICBPEMEHHOE 3apacTaHHe
IIBOB Yeperna U He3apalieHre OOJIbIIOro poJHUYKA) HACIEIYETCsl KaK ayTOCOM-
HO-IOMUHAHTHBIM TMpU3HAK ¢ HeHeTpaHTHOCThI0 S50 %. Omnpenenure BeposiT-
HOCTb POXACHUS OOJIbBHOTO peOeHKa, eclid OJUH U3 POJIUTENEH TeTepO3UroTeH
10 JAHHOMY TPU3HAKY, & BTOPOU POJIUTEIH 30POB.

3apaua 12. ApaxHomaktuius (TaydybW IMaJIbIlbl) HACIEAYETCs Kak ayTo-
COMHO-JIOMHUHAHTHBIN NPU3HAK C MEHETPAaHTHOCTHIO 30 %. YMeHue npeumynie-
CTBEHHO BJIAJIETh JIEBOM PYKOW HACIEAYETCS KaK ayTOCOMHO-PEIECCUBHBIN MPU-
3HAaK C MOJHOM NMEHETPAHTHOCThIO. OpenennuTe BEpOsSTHOCTh OJHOBPEMEHHOIO
NOSIBJICHUSI 00EUX aHOMAJIMK y JIeTel B ceMbe, e 00a pOAUTEINs FeTEPO3UTOT-
HBI 110 IBYM NPU3HAKAM.

3apauya 13. Cungpom Ban aep Xee (rosybasi okpacka CKJep, JOMKOCTb
KOCTEH, rIyXoTa) UMEET ayTOCOMHO-JIOMUHAHTHBIN TUN HaclienoBaHus. [lener-
PaAHTHOCTB 3TUX Npu3HaKoB u3MeHunBa. [1o nanneiM K. [ITepna (1965) ona co-
cTaBisieT s ronyOsix ckiep nmoutu 100 %, mo momkocTu koctet — 63 %, mo
riyxore — 60 %. MyxunHa, UMerouuil rolyooi BET CKIIEp, U HOPMAJIbHBIN B
OTHOUIEHUU JBYX JPYTHUX NMPU3HAKOB, BCTYIUJI B OpaK coO 3710pOBOM >KEHIIUHOM,
B POJOCIIOBHOW KOTOpOW cilyyaeB cuHApoma Ban aep XeBe HE BCTpEUasoCh.
Onpenenute BEPOSITHOCTh POKIACHUS B 3TOM CEMbE JIETE ¢ MPU3HAKOM JIOMKO-
CTHU KOCTEW, €CIIM U3BECTHO, YTO OTELl My»ka UMEJ JaHHBII CUHIPOM.

3apauya 14. PetunoGmacToma (OIMyxo0Jib CETYATKH TJ1a3a) oOycaoBjIeHa J0-

MUHAHTHBIM T€HOM, MEHETPAHTHOCTh KoToporo coctasiser 70 %. B memuko-

TCHETUYCCKYI0 KOHCYJIBTAIIMI0 00paTHiiack OepeMeHHas skeHIuHa. M3 anamHe3a

M3BECTHO, YTO OHA U €€ CYNpyT 3[I0POBBI, HO HMEIOT OOJIHHOIO CTAPIIETO ChIHA.
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Taxxke yCTaHOBJIEHO, UTO B POJOCIOBHOM >KECHIIMHBI CIIy4aeB PETUHOOIACTOMBI
HE BCTpEYalIoCh, a OTEIl CyINpyra B JETCTBE ObUI OMEPUPOBAH IO IOBOIY
petrHoOacToMbl. KakoBa BEpOATHOCTh POXKIEHUS OOJBHOTO peOCHKA B JaHHOMN
ceMbe?

3amauya 15. YV mbllieil reH TOMMHAHTHOM KEJITOM MATMEHTALMK 1mepcTu A
00J1a1aeT PeIeCCUBHBIM JIETAILHBIM JIEHCTBUEM (MBIIIU ¢ TEHOTUTIOM AA moru-
6aroT B aMOpuorenese). Ero anmnens a BpI3bIBaET PELIECCUBHYIO YEPHYIO MUTMEH-
TallMl0 U OOECIEUUBAET HOPMAJBHYIO >KU3HENESITeNbHOCTh. CKpelieHbl JBE
xenTeie ocoou. Kakoe paciiierienre no okpacke mepcT oxujaaercs B Fy?

3agaua 16. I'er C”, neTepMUHHUPYIOIIHIA y YETOBEKA CBETIYIO OKPACKY BO-
JI0C, SBJISIETCS PELECCHBHBIM 0 OTHOIICHHIO K I'eHy TeMHBIX Bosoc C°, Ho,
B CBOIO OY€pe/b, JOMHHHPYET HAJl T€HOM, OOYCIOBIMBAIOIIKUM DPBDKUN LIBET
Bonoc C'

Kakoil uBer Bosoc MOXKET ObITh y J€TEl, eciii My>KUYMHa OJOHJIMH, JKEH-
niMHa OpIOHETKa, @ MaTePU MYKUMHBI U )KEHUIUHBI PhIKEBOJIOCHIE?

3agaua 17. Y MEKCHKaHCKOTO J0ora TeH, 00yCIOBIMBAIOIINA OTCYTCTBHE
HIEPCTH, B TOMO3UTOTHOM COCTOSIHUM MPUBOJIUT K rubenu noromctBa. [lpu
CKpELIMBAaHUU JABYX JAOTOB C HOPMAJIbHOW HIEPCTHIO YAaCTh NOTOMCTBA MOTrHOIa.
[Ipu ckpenmBanuu KoOess, UMEIOLIET0 HOPMAIBHYIO IIEPCTh, C APYrOM CaMKOM
ru0enu MOTOMCTBAa HE oOHapyxeHo. lIpu CKpemuBaHUU MOTOMCTBAa OT 3THUX
JIBYX CKpEIIMBaHUI OMSITh HaOMoAanach rudenpb meHkoB. Onpenennure reHoTH-
IIbI BCEX CKPEIIMBAEMBIX 0COOEH.
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PA3AEN I
B3AMMOOEUCTBUE '’EHOB

OCHOBHBIE TEOPETUYECKHUE IIOJIO’KEHUSA

BreiensaioT 2 OCHOBHBIX THIIA B3aUMOJICHCTBUS T€HOB: 8HYMPUANNEIbHOE U
MedHcallienbHoe.

BuyTpHua/uie/ibHOe B3aMMOJeliCTBHEe T€HOB — B3aMMHOE BIIMSHHUE AaJl-
JISJIbHBIX TEHOB JPYT Ha JIpyra.

Buabl BHyTpHAJLIIEJILHOTO B3AUMOIEHCTBHS:

I'eneTnueckas 3anmch:

Len [TpusHak PrAa x  Aa
A | KenTslii UBET ceMsIH G: @ @ @@
a 3eJIeHbIN LIBET CeMSIH Fi. AA;Aa; Aa;aa

K K K 3
3 : 1 no ¢penoTumy
1 :2: 1 noresorumy

1. Iloanoe oomunuposanue — NOMUHAHTHBIN I'€H TTOJTHOCTHIO MOJIABJISIET
JNEUCTBUE PELIECCUBHOTO, ITIO3TOMY T'OMO3UTOTHOE M I€TEPO3UTOTHOE COCTOSHHSA
dbeHoTUNMYECKH MACHTHYHBI: AA = Aa. Tak HacjemyeTrcs I[BET BOJIOC U a3 y
4esoBeka, (popma u IBET CEMSH Topoxa u T. 1.

2. Henonnoe oomunuposanue — JOMUHAHTHBIA T€H HE MOJIHOCTHIO IO-
JIaBJISIET JEHCTBUE PEIIECCUBHOTO M B TE€TEPO3UTOTHOM COCTOSTHUU (PEeHOTUIINYE-
CKM BO3HMKAE€T HOBBIM BapUaHT IMPU3HAKA, 3aHUMAIOLINN IPOMEXKYTOYHOE I10-
JIO)KEHUE MEXIY JTOMHHAHTHBIM U peleccHuBHbIM: AA > Aa. B moromctBe no-
MUHAHTHBIE TOMO- U T€TE€PO3UTOTHI OyIyT OTIMYATHCA (PEHOTUITMYECKH U pac-
nieruieHne o (EeHOTUIY U TeHOTHIY ojruHakoBo (1:2:1) — 1 dacTh pacteHuii ¢
KpPacCHBIMU I[BETaMH, 2 YaCTH — C PO30BBIMU U | 4acCTh — C OEIBIMH.

['eHeTnueckas 3amnuce:

Ten IIpusHak P: Aa x Aa

A KpacHsb1ii iBeT . @

a benwrii nBer G: @ @ @
A, a | Pozoswill ysem Fi. AA; Aa; Aa; aa.

1:2:1 mo genoruny, 1:2:1 no renotumny
Tak Haciemyercss KypyaBOCTh BOJIOC YEJIOBEKA, MAaCTh KPYITHOTO pOraTtoro

CKOTa, OKpacKa OIlepeHus y Kyp u T. [I.
3. Ceepxoomunuposanue — B TETEPO3UTOTHOM COCTOSIHUH JOMHUHAHT-
HbIM TE€H MPOSBISIETCS CHIIbHEE, YEM B TOMO3UIOTHOM: Aa > AA. Ilpumep:
AA — HOpMaibHasi KU3HECTIOCOOHOCTh MyX Apo30¢ui, Aa — MOBBIIICHHAS
KU3HECTIOCOOHOCTD, aa — JIETAJIbHOE JICHCTBHE.
4. Kooomunuposeanue — 2 annenbHbIX I'€HAa PAaBHO3HAYHBI IO OTHOLIE-
HUIO JIPYT K APYTY U, HAXOJSACh BMECTE, OHU OOYCJIaBIMBAIOT HOBBIM BapHaHT
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npusHaka. [Ipumep: HacnenoBanue y denoBeka [V rpymibl KpoBU MO CUCTEME

ABO (cm. paznen II). I'pynmsl kpoBu 110 cucteme antTureHoB ABO o0yciioBiieHBI
A B .

3-ms ayutensamu oguoro reda: 1%, I7 u IV (MHOKeCTBEeHHBIN aJu1eIu3M). Aes

I° He JeTepMHHHUpDYET CHHTE3

AHTUI'CHOB B JPHUTPOLIUTAX. An-

A B
gema I m I” goMuMHAHTHEI 11O

OTHOILLIEHUIO K amuiemo I° u ne-

[Tpusznak I'en I'enoTun
I (0) rpymma 1° 1°1°
11 (A) rpynma " 1%, 1°1°
111 (B) rpymma I ', °r
IV (AB) rpymmna “ul’ "

TEPMUHUPYIOT CUHTE3 B SPUTPO-

OuTax aHTHI'CHOB A u B coot-

BercTBeHHO. [TprcyTcTBre B renotumne amteneii I* u I° o6ycioBinBaer Hammane
antureHoB A u B (IV rpynmna kpoBn).

MexansejJbHoe B3aUMOJeiicTBHEe TEHOB — B3aMMHOE BIIMSHHE Heall-
JIENbHBIX TEHOB (F€HOB Pa3HbIX aJuIeNIbHbIX Map). OHO MPUBOUT K MOSBICHUIO B
OTOMCTBE JUT€TEPO3UTOTHl HEOOBIYHOIO paculeryieHus: mo ¢denotuny: 9:7,
9:6:1, 9:3:3:1 (xomrmiemeHTapHocTh), 13:3, 12:3:1 (TOMUHAHTHBIM >MKCTA3),
9:3:4 (peueccuBHbIl dnucTas), 15:1, 1:4:6:4:1 (monmumepust).

Buabl Me:ka1ieJbHOIro B3auMO/AeCTBUA:

1. Komnnemenmapnocmo

I'en I'enotun [Tpuznak

A D AbD [p— 2 TOMUHAHTHBIX (PELIECCUBHBIX) I'e€Ha

B, a 2aB- [y M3 pa3HbIX AJUIEJBHBIX IAap B3aUMO-

A, B | AB- TlyprypHsiii JOIOJHSAIOT ACUCTBUE JAPYr JApyra u

a ,b 2abb Berbmi 0o0yCTaBIMBAIOT PAa3BUTHE HOBOTO

’ BapHaHTa MPU3HAKA.

IIpuMep: okpacka IBETOB TyLIMCTOrO ropomka (pacuenienue 9:7).

P. AAbb x aaBB

OenbIit OenbIi

G

F,. AaBb - 100 % My pITy pHBIN

P (F;. AaBb X AaBb

F, 9A-B- 3A-bb 3 aaB- laabb

Iy pIypHbIN OebIit OebIit OenbIit
[Tpumep: HacienoBanue ¢hopmsel rpedHs y Kyp (paciensienue 9:3:3:1).
P. AAbb x aaBB I'en | I'enotun [TpuzHaxk
PO30BHIHBII TOPOXOBHTHBIH A, b A-bb Po3oBugusIii
G. B,a aaB- ["'opoxoBuIHBIIM
Fi. AaBb—100 %  opexoBUIHBIH AB | A-B- OpeXOBI/II[HLIVI/I
a,b aabb JlucToBUAHBIHI

P (F1,. AaBb X AaBb
F> 9A-B- 3A-bb 3 aaB- laabb

OPEXOBUIHBIM PO30BUIHBIA T'OPOXOBUIHBIA  JIMCTOBUIHBIN

36



2. Onucma3 — HEAUICIBbHBIN I'eH (CyNMpeccop) MoJIaBiiseT ICHCTBHE APY-
roro HEaICJIbHOIO reHa (THMOCTATHYECKOT0) M HE JIaeT €My MPOSBHTHCS (e-
HoTHIHUeckH. [Ipumep: okpacka onepenus y kyp. I'en C oOycinaBiuBaeT CUHTE3
IUTMEHTa, TeH ¢ — OTCyTcTBHe murMeHTa. I'en | momaenser nelictBue rena C,
I'eH 1 TaKuM JefictBueM He oOiagaet. Ilturel ¢ renorunom C-I-, ccl-, ccii — Oe-
abie, C-ii — MMEIOT OKpPAIICHHOE OIepEHUE.

P. CClI X ccil
Oenble Oenble
o @ @
F;. Ccli—100%  Oenwie
P(F,). Ccli x  Ccli
F,. 9C-I- 3C-ii 3ccl- lecii
Oenbie OKpaIllleHHbIE Oenbie  Oenbie
3. Ilonumepuss — HECKOJIBKO JOMHUHAHTHBIX HEAWICABHBIX T'€HOB, 000-

3HaYaeMbIX OJTHOM OYKBOU C pa3HbIMU HU(PPOBBIMU WHIEKCAMH, YCUIIUBAIOT (e-
HOTUIIMYECKOE MPOSBIECHUE OJTHOTO KOJIMYECTBEHHOTO MPU3HAKA.

[IBeT KOXU 4YeMOBEKa OMPEEIAETCS HECKOJIbKMMHU MapamMu HealleIbHBIX
PaBHO3HAYHO JCHCTBYIOMIMX reHOB. YeM O0Jibllie B TEHOTHUIIE YEIOBEKa ITUX Te-
HOB, TEM TEMHEE €T0 KOXa.

Oxpacka 3epeH y MIIEHUIbl TaKXKe OMPENesSeTCs KOJIMYECTBOM IOJIU-
MEPHBIX T€HOB: IIPH HAJIMYUH B TEHOTHUIIE XOTS Obl OJHOTO JOMHHAHTHOTO T€HA
OKpAacKa MOSIBJISIETCS U BBIPAXKEHHOCTH €€ 3aBUCHUT OT KOJMYECTBA TOMUHAHTHBIX
TeHOB B TeHOTHUIE. Takasi pa3sHOBUAHOCTh MOJMMEPHUH HA3BIBACTCS KyMYJISITHB-
HOI.

P. R1R1R2R2 X I
KpacHbIe Oenble
G G
F]. R1r1R2r2 —100 %
IPOMEKYTOUHAsI OKpacka (pO30BBIE)
P(F]) R]I']Rzl'z - X R]I']Rzl'z
F,. 15/16 1/16
OKpallICHHBIC Ocable

[To Tuny KyMyJSITUBHOW MOJIMMEPUU HACIEAYIOTCA TaKUE€ MPHU3HAKU: MO-
JIOYHOCTb, SIMLIEHOCKOCTh, Macca W JIPYyTHe MPU3HAKHU CEIbCKOXO3SIICTBEHHBIX
’KUBOTHBIX; MHOTHE Ba)KHbIC MapamMeTpbl (PU3UIECKON CHIIbI, 3J0POBbS U YMCT-
BEHHBIX CIIOCOOHOCTEH YeNoBEeKa; JIJIMHA KOJIOCAa Y 3JIaKOB, COJIEpKaHHE caxapa
B KOPHEIIOJAX U T. [I.

CyluecTByeT Takke U HeKyMYJSATUBHASA MOJMMEPHs, KOTJa CTEIEeHb IPO-
SBJICHUS MPU3HAKA HE 3aBUCUT OT YKCJIa JOMUHAHTHBIX T€HOB B T€HOTHUIIE (OIle-
PEHHOCTb HOT' Y KYP).
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PEHIEHUE TUIIOBBIX 3AJIAY

3anaua 1. Peaxuii reH a y yenoBeKa BbI3bIBaCT aHOPTAIbMUIO (OTCYTCTBUE
IJ1a3HbIX S0JI0K), ero amienb A 00yCIOBIMBAET HOPMAJIbHOE pa3BUTHE TJia3, y
TeTePO3UTOT TJIa3HbIC SIOJIOKM yMeHbIeHbl. OmnpeaenuTe paciieruieHne mo ¢e-
HOTHUITY M T€HOTHUIY y MOTOMKOB, €CIIH UX POJUTEIU UMEIOT YMEHbBIIICHHBIC
rJ1a3HbIE SI0JIOKHU.

Pemenne. OdopmiisieMm yciaoBue 3aa9d B BUIC TAOIHIIBL:

ITpusnax Teu | Tenotutt | p 4, x Aa
HopwmasnbHble rna3Hble si0J10Ku A, A AA
YMeHbIIICHHBIC TT1a3HbIC A0J0KU | 4, a Aa G. @ @
Ano¢ranbmus a aa Fi. AA 24a. aa

Pacmennenue no renotuny u gpenoruny 1:2:1. 25 % — HOpManbHbIE I1a3-
HbI€ 10;10KH, 50 % — yMEHBIIICHHbIE T1a3HbIe 0JI0KH, 25 % — aHopTaIbMUSL.

3agavya 2. Okpacka IIBETKOB y HOYHOW KpacaBHMIbl HACIEIYETCSA MO IPO-
MEXKYTOUHOMY THUIY (KpacHbI€, pO30BbIe U OeJble I[BETKH), a BHICOKHI CTEOENh
JOMHHHUPYET HaJ KapiaukoBbIM. [Ipru3Haku Hacnenyrorcs He3aBUCUMO. CKOJIBKO
IIPOLIEHTOB IMOTOMKOB OT CKPEIIMBAHUS JABYX I'€TEPO3UTOTHBIX BBICOKMX pacTe-
HUI C PO30BBIMU IIBETKAMU OyJE€T UMETh PO30BbIC IBETKH U BBHICOKHIA POCT?
Pemenne. OdopmiisieMm yciaoBue 3aa9d B BUIC TAOIHIIBL:

IIpusHak ['en ['enorun
KpacHble nBeTkun A AA
Po30BbIe 1IBETKH A, a Aa
bexnrie nBeTkn a aa
Bricoknii ctebenn B B-
Huskuii crebens b bb
3anuchIBa€M CXEMY CKpEIIMBAHMS: CocraBnsgem pemietky llennera:
P. AABB x aabb G AB Ab aB ab

AB |AABB |AABb |AaBB |AaBb

G. Ab |AABb |AAbb |AaBb |Aabb

aB AaBB |AaBb aaBB aaBb

Fi. AaBb - 100 % ab |AaBb |Aabb |aaBb aabb

AaBb X AaBb

P.
) : :
VYka3zaHHbIe MPU3HAKU U COOTBETCTBYIOIIUE T€HOTHUIIBI OYIyT UMETh 6 Op-

ranu3mMoB u3 16, miau 37,5 %.
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SAJAYHA IS CAMOKOHTPOJIA

3agava 1. Oxna u3 popM HUCTUHYPHUH (HapyLIeHUE 0OMEHa YEThIPEX aMu-
HOKMCJIOT) HAcClEQyeTCsl KaKk ayTOCOMHBIN PEIECCUBHBIM MpHU3HAK. Y TeTepO3u-
roT HaOJIOAAETCs MOBBILIEHHOE COJAEP)KaHUE LIUCTUHA B MOYE, Y TOMO3ZHIOT —
0o0pa3oBaHME UCTUHOBBIX KAMHEW B MOYKAX.

1. Omnpenenute BO3MOXKHBIE (POPMBI MPOSIBICHUS [UCTUHYPUU Y NIETEH B
CEMbE, TJIe OJMH CYIPYT CTpaaall 3TUM 3a00JIEBaHUEM, a APYTOi UME JIUILb I10-
BBILICHHOE COJAEP/KaHNUE [IUCTUHA B MOYE.

2. Omnpenenure BO3MOXHBIE (POPMBI MPOSIBICHUSA [TUCTUHYPUU Yy NI€TEH B
ceMbe, IJIe OANH U3 CYIIPYTOoB UMeJNl KaMHHU B MOYKaX, a APYroil ObUI HOpMaJseH B
OTHOILIEHUH aHAITU3UPYEMOTIO IIPU3HAKA.

3apgaua 2. [lepen cyneOHO-MeIUIIMHCKON SKCIIEPTH30M MOCTaBJICHA 3aja-
4a: BBIICHUTD, SIBISCTCA JIM MAJIBYMK, UMEIOIINNCS B CEMbE CYIIPYIOB, POAHBIM
WM IPUEMHBIM ChIHOM. lccnenoBaHue KpOBH BCEX TPEX YJIEHOB CEMBH J1AJIo
CIeAyIOIME pe3yJbTarhl. JKEHIMHA UMEET Pe3yC-NOJIOKUTEIBbHYIO KpoBb [V
rpynnsl ¢ antureHom M. Ee cynpyr mMeer pe3yc-OTpHULATENIbHYI0 KpOBb [
rpynmnsl ¢ antureHoMm N. KpoBb pebenka pesyc-nofioxkuTenbHas | rpynmesl ¢ an-
tureHoM M. Kakoe 3aknroueHne TOJKEeH AaTh SKCIEPT U HA YEM OHO OCHOBBIBA-
ercs?

3agaua 3. B kakux ciry4asix MOKHO OTPHIIATh POJACTBO MaTepu U peOeHKa?

deHoTuI 1. 2. 3. 4, 3. 6.
Matb I1(A) | IV (AB) N MN M Rh"
Pebenok 1(0) I (A) M N MN Rh

3anaua 4. YV nByx manbuukoB rpymnmna kpou [(0) N u II(A) M, y aByx
xeHuH — [V(AB) M u II(A) MN. Onpexnenurte, KTO 4eil CbIH?

3apauya 5. Y manpumka rpynna kpoBu MN, y ero marepu — M. Kakas
rpyIina KpoBU HEBO3MOKHA y oTLa?

3agaua 6. B ogHOM pOIMIBLHOM JIOME y TpeX >KCHIIUH B OJIUH JICHb POJIU-
nuchk cbiHOBbs ¢ rpynnamu kposu [(0) M, III(B) N, II(A) MN. I'pynnsl kpoBu
ponuteneit II(A) MN u IV(AB) N, II(A) N u III(B) N, II(A) M u II(A) MN.
Onpenenute, KTO Yeit peOSHOK?

3anauya 7. Y uyenoBeka aHTureHsl cucrembl ABO neTepMUHHpPOBAaHBI MHO-
skecTBeHHbIME amtessivu 1, I, I°; pesyc anturen (Rh+ u Rh-) amrensimu D u d;
MN — rpynmnsl KpOBU — KOJOMUHAHTHBIMH aJJIEISAMU — LY u L. Ckonbko
pPa3TUYHBIX (PEHOTUIIOB MO TPEM CHCTEMaM TPYII KPOBHU CYIIECTBYET y JIOJIEH,
€CJIM YYUTBHIBATh BCE BO3MOXKHBIE coueTanusi antureHoB ABO, pezyc u MN?

3agaua 8. Y uesnoBeka pa3nuuus B IBETE KOXKHU O00YCIOBJICHBI B OCHOBHOM
IByMs napamu HeaiuienabHbIX TeHOB B u C. Jlrogu ¢ renotuniom BBCC uMeroT
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YEpHYIO0 KOXKY, C TEHOTUIIOM bbcc — Oenyro koxy. Paznuunblie codyeranus Jo-
MUHAHTHBIX TeHOB B u C o0ecnevyrBaloT MUTMEHTAIMI0 KOXKH pa3HOW MHTEH-
CUBHOCTH. JIt0Oble TpU JTOMUHAHTHBIX ajulelis IETEPMUHUPYIOT TEMHYIO KOXKY,
Jo0BIe JIBA — CMYTJIYIO, OJIMH — CBETIIYIO:

a) or Opaka CMYIJIOrO MY>KYUHBI U O€JION JKEHIIUHBI POAWINCH JI€TH, U3
KOTOPBIX 1O 1/4 moToMcTBa OBLIIO CMYTJIBIX M O€MbIX, a 1/2 — CBETIOKOXHUX.
Onpenenute TeHOTUTIBI POAUTENIEH U TOTOMKOB;

0) ABa CMYTJIBIX POJUTENS UMEIOT peOeHKa ¢ uyepHOM U pebeHka ¢ Oenoi
KOKeil. MOHO JIM YCTAHOBUTH T€HOTUIIBI POJIUTEIICH ?

B) MOTYT JId OBITh CBETJIOKOXKHE JI€TU y poauTesied HerpoB? MOXKHO JH
OXKHJIaTh Y O€JIBIX POJAUTENICH POXKICHUS JIeTeH ¢ Oosiee TEeMHOM KOoxKen?

3agaua 9. B pa3BuTuu oprasa ciyxa y4yaCTBYIOT KOMIUIEMEHTAPHBIE T€HbI
A u B. I'nyxonemsble cynpyru no pamminu CMUT UMENH 4 MIIyXOHEMbIX JETei, a
riiyxoHemble cynpyru Beccon — 5 rimyxonemsbix. [lociie cmeptu xenbl CMuUT
xKeHwics Ha BaoBe Beccon. Ot atoro Opaka poawinch 6 AeTeil, Bce ¢ HopMab-
HBIM ciiyxoM. Ompenenute reHoTUunsl cynpyroB Cmut, cynpyros Beccon u ux
JI€TeH OT MEPBOrO U BTOPOTO OPAKOB.

3amaua 10. Yenosek ¢ reHotunoM A;A4;A,A, umeer BbICOKUN POCT, a C re-
HOTUIIOM @;d;a,a; — HU3KUK pocT. Hanmuimmre BapuaHThl TEHOTUIIOB Y JIOAECH
CpPEIIHETO POCTAa.

3agaua 11. Cunte3 uHTEp(EpoOHa y HYEIOBEKA 3aBUCUT OT JIBYX TI'€HOB,
OJIMH U3 KOTOPBIX HAXOAUTCA B XpPOMOCOME 2, a APYTOM — B XPOMOCOME 5.

1. HazoBure popmy B3anMOACHCTBUS MEXKIY STUMHU TCHAMH.

2. Ompenennre BEPOATHOCTh POXKACHHS PEOEHKA, HE CIIOCOOHOIO CHUHTE-
3UpOBaTh UHTEPPEPOH, B CEMbE, I/l 00a Cymnpyra reTepo3UroTHbl M0 yKa3aH-
HBIM F'€HaM.

3anaua 12. PocT yenoBeka KOHTPOJIUPYETCSA TPEMsI TapaMu HECIEIIEHHBIX
IE€HOB, KOTOPBIE B3aUMOJIEVCTBYIOT MO THUILYy NOJUMEpUH. B KakoW-TO momyss-
LU CaMble HU3KOPOCJIbIE JIFDAM UMEIOT BCE PELECCUBHBIE TeHbI U pocT 150 cM, a
camble BbICOKME — pocT 180 cM U Bce IOMMHAHTHBIE T€HBI. ONpenenuTe pocT
JII0JIeH, F€TEPO3UTOTHBIX MO BCEM TPEM MapaM I'€HOB.

3agaua 13. bpaku Mexay aibOMHOCAMU BCTPEUYAIOTCS OYEHb PEIKO U OT
HUX, KaK IPaBWIO, POXKAAIOTCS TOJBKO aJbOMHOCHL. B o/nHOM cembe, rae poau-
Teau ObUIM aJIbOMHOCAMU, POJMIIUCH TPOE JIeTeH ¢ HOPMAJIbHON MUTMEHTallUEH.
OOBbsicHUTE 3TOT CITy4ail.

3amaua 14. [11yxoTta — peueccuBHBIN Npu3Hak. MoJIoAbple Cynpyru Iiy-
xue. AHaJIN3 UX POJOCIOBHBIX MOATBEPJNII ayTOCOMHO-PELIECCUBHBIN THUIT Ha-
cienoBaHusl nmpu3Haka. [Ipeamnonaranoch, 4To BCe UX JI€TU OyAyT TIyXuMu. Y
HUX POJWINUCH ChIH, JI0Yb U pa3HOMoOJIas JABOMHS. Y BCeX JeTeil ObLI HOpMalb-
HBII cityX. OOBSCHUTE 3TOT Cilyvail.
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3agaua 15. Y kyp ren C o0ycCIOBIMBAET OKPAILIEHHOE ONIEPEHHE, a €ro ajl-
nens ¢ — Oenoe onepeHue. JJOMMHAHTHBIN I'eH Apyrou amienbHoU napsl (1) mo-
JABJISIET IPOSIBJIEHUE OKPACKHU, a I'eH I 1M03BoJIsIeT reHy C MpOsIBUTH CBOE JCHUCT-
BUE. J[UTeTepOo3UroTHasl Kypulla CKpElIieHa ¢ TOMO3UTOTHBIM PELIECCUBHBIM 10
o0ouM npu3Hakam neryxom. Kakoii nBet onepenus 6yner y ocobeii B F,?

3apava 16. Jlomaau ¢ reHotunom BBcc u Bbcc — 4depHON MacTH; JI0IIa I
c reHOTHUNIOM bbcc wmeroT pehkuid 1BeT; ¢ reHotuniamu BBCC, BBCe, BbCc,
bbCC u bbCc umerot cepbiii nBeT. HazoBute HOpMBI B3aUMOJICUCTBUS MEXKITY
resamMu B u b, C u B, C u b. Onpenenure, Kakoil MacTu OyJaeT IOTOMCTBO TIPH
CKpeIllMBaHUU Jlomajen ¢ renotunamu BbCe.

3agaua 17. ¥V kyp BcTpeuaercs 4yeTbipe QopMbl rpeOHs, 00yCIOBIECHHBIE
B3aUMOJIEHCTBUEM JIBYX I1ap F€HOB, HAXOASAUIMMHUCS B Pa3HbIX Hapax XpOMOCOM.
I'en R neTepMuHUpYET PO30BUIHBIN I'PeOCHB, TeH P — ropOXOBUIHBIN I'PEOCHB.
[Ipu coderanun 3THX T'€HOB PA3BUBAETCS OPEXOBUJIHBIN IpedeHb. Y Kyp, perec-
CUBHBIX IO 00OUM I'eHaM 7¥pp — JTUCTOBUIAHBIN TpedeHb. CKpelleHbl 1Be Iure-
TEPO3UTOTHBIE 0COOU C OPEXOBUIHBIM TpedHeM. Onpenenure BEpOsITHOCTD MO-
SIBJICHUSI TIOTOMCTBA C PO30BU/IHBIM TPEOHEM.

3agauya 18. Y kpynHOro poratoro cKota reH KOMOJOCTUA JTOMHUHHUPYET HaJl
TeHOM POraToCTH, a Yajiasi OKpacka mepcTu GOpMUPYETCs KaK MPOMEKYTOUHbIN
NPU3HAK MPU CKPELIUBAHUU OCNbIX U KPACHBIX (IOMUHAHTHBIN MPU3HAK) )KUBOT-
HbIX. OnpenenuTe BEPOSATHOCTh POXKACHUS TEJIAT C MPU3HAKAMU POJUTENICH TPH
CKpEIIMBaHNUHU T€TEPO3UTOTHOTO KOMOJIOTO YaJIoro ObIKa M TaKOH K€ KOPOBBI.

3amauya 19. XKenuna ¢ rpynnamu kposu I u MN nojaer B cya Ha Myx-
YUHY, KaK BUHOBHUKA POXACHUS ee pedeHka ¢ rpynnamu kposu | u N. Myxuu-
Ha uMeeT rpynnsl KpoBu I u M. MoxeT i1 oH ObITh OTIIOM peOeHKa?

3apava 20. YV nmeHuisl 0eas ¥ KpacHasl MUTMEHTalUs 3epHa KOHTPOJIH-
pyercs TpeMs nmapamu auieneu: R;-r;, Rr-r;, R;-r; PacteHus:, peniecCuBHbIE MO
BCEM TpEM Mapam ajuiesieu, uMeroT Oenbie 3epHa. Hamuuue B reHoTune ocoou
XOTsI OBl OJHOTO JIOMUHAHTHOTO T€Ha, OOYCJIOBJIMBAET MPOSBICHUE OKPACKH
3epHa, 3aBHUCANIYI0 (YCHJIMBAIOIIYIOCSA) OT KOJHWYECTBA JOMHHAHTHBIX TEHOB.
Onpenenute pacuieryieHue mo (GeHOTUITY BO BTOPOM TOKOJICHUHU MPU CKPEIH-
BaHHUH JTUTOMO3UTOTHOTO (R;R;R,R;) KpacHOTO pacTeHHs C OCIIbIM.

3amaya 21. YV pa3BoauMbIX B 3BEPOBOJUECKHUX XO3AMCTBAX HOPOK LIBET
MIEPCTH ONpENeIsaeTCsl ABYMs TMapaMu HECIECTUICHHBIX HEaJICIbHBIX TEHOB.
JlIoMUHAHTHBIEC aJJIeJIM 000MX T€HOB JIETEPMUHHUPYIOT KOPUUYHEBYIO OKPACKY, a
pelieccuBHBIE ajieii 000UX N'eHOB — IUIATHHOBYIO OKpacky mexa. [Ipu ckpe-
IIMBAaHUM KaKUX POJUTEIBCKUX Iap BCE MOTOMCTBO OyJE€T UMETh MEX KOpUYHE-
BOro 1Bsera’?
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3agaua 22. Y IymmcTOro ropoiika KpacHas OKpacka IIBETKOB 00yCIIOBIe-
Ha COYETaHWEM JIByX HeaJlielbHbIX JOMUHAHTHBIX TeHoB C u P. Ilpu orcyrcr-
BUU OJTHOTO M3 HUX WJIM 00OOMX MUTMEHT HE Pa3BUBAETCS, U IIBETKU OCTAIOTCS
oenbiMu. CKpelieHbl AUreTepO3UTOTHBIN KPACHBIA TOPOIIEK U OeNblii ¢ TeHOTH-
nom CCpp. CkolbKO pacTeHuii (B MpoIeHTax) Oy yT UMETh KPACHBIE IIBETKH?

3agaua 23. Kakoe pacuierieHne nmo (peHOTUIly MOXKHO HaOMoJaTh IpH
CKpEILMBAaHUHU JIUTETEPO3UTOT, €CIIM OKpacka MPU3HAK OMpEAeIseTCS NBYyMs He-
AJJICNIbHBIMY T€HaMH, B3aMMOCHCTBYIOLIMMHU 110 TUITY JOMUHAHTHOTO dMKCTa3a?

3amaua 24. 3a okpacKy CeMsH y KyKypy3bl OTBEHaroT JBa reHa. [lpu ckpe-
MIMBAaHUU MEX]y COOOM TUTeTepO3UTrOTHBIX 1O OKPACKE CEMSH paCTEHUH KyKYy-
py3bl ¢ yprypHbIMU ceMeHamMu 43,75 % noToMcTBa uMenu Oelble ceMeHa, 0C-
TajgbHble — MyprypHble. Kakoil MpoIeHT NOTOMCTBA OT CKpEIIMBaHUS AUTETe-
PO3UTOTHOM KYKYpy3bl, UMEIOIIEH MypIypHbIE CEMEHA, C JUTOMO3UTOTHOM pe-
IIECCUBHOM C OeNbIMU ceMeHaMH OyAeT UMETh ITypIypHbIE cemeHa?

3agaua 25. 3a oKpacKy KOKOHA y TYyTOBOT'O IIEJIKOIPsa OTBEYAIOT J[Ba re-
Ha. [Ipu ckpenmBaHuu MeXay COOOW AUTE€TEPO3UTOTHBIX TYTOBBIX IIEIKOIPS-
JI0B, 00pa3yroNIMX OKPAIICHHBIA KOKOH, 35 MOTOMKOB MMEIM HEOKpAIIECHHBIH
KOKOH, a 45 — okpaieHHbIi. Kakoil mpoiieHT moToMCTBa OT CKPEIIMBAHUS U~
reTepO3UrOTHOrO HISNIKOMPSIa, 00pa3yIolIero OKpaleHHbIH KOKOH, C JUTOMO-
3UTOTHOM PELIECCUBHOM OCOOBIO C HEOKpAUIEHHBIM KOKOHOM OyaeT o0pa3oBbI-
BaTh HEOKPAIICHHBIA KOKOH?

3amaua 26. 3a okpacKy IIEpCTH y CBUHEW OTBeYaroT aBa reHa. [Ipu ckpe-
MIMBAaHUU JUTOMO3UTOTHBIX YEPHBIX U O€NbIX CBMHEH pa3HbIX MOPOJ BCE IO-
TOMCTBO uMeeT Oenyto okpacky. Cpenu rubpunoB F2 72 mopocenka Obliu Oe-
abiMH, 18 — uepHbiMu U 6 — KpacHbiMH. Kakoe kommdectBo (%) MOTOMCTBA,
MOJIy4eHHOT0 OT Xpsika u3 F1 1 uepHOii reTepo3uroTHOM CBUHBY, OyAeT OeabiM?

3agaua 27. 3a okpacky IIepCTH y CBUHEH oTBeuaroT jBa reHa. [Ipu ckpe-
IMBAaHUU JUTOMO3UTOTHBIX YEPHBIX U O€NbIX CBMHEH pa3HbIX MOPOJ BCE IO-
TOMCTBO MMeeT Oenyro okpacky. Cpeau rubpunoB F2 96 mopocsar Obuiu Oebl-
MU,
24 — yepHbiMU U 8 — kpacHbIMU. Kakoe konuyecTBO (%) moTomMcTBa, MoOJy-
YeHHOT0 OT XpsAka u3 F1 u uepHOoil roMO3UTOTHOM CBUHBU, OYJI€T KPACHBIM?
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PA3OEN IV
CUENNEHUE 'EHOB

OCHOBHBIE TEOPETUYECKHUE IIOJIO’KEHUSA

Cueruienue reHoB 0bu10 OTKPHITO B 1911-1912 rr. T. Mopranom u ero co-
TpyaHuKamMu. OOBEKTOM HCCIIeIOBaHMs Oblia MyXa-Ipo3odriia.

[Ipu ckpemmBaHUU TOMO3ZUTOTHBIX OCOOEH C CEphIM TEIIOM M HOPMAJIbHbBI-
MU KPBUIbSIMH C OCOOSIMH C YEPHBIM TEJIOM U KOPOTKUMHU KPBUIbSIMH IOTYUYEHO
eAMHO00pa3ue THOPUAOB MEPBOTO MOKOJIEHUS, OCOOM KOTOPOTO MUMENIH JTIOMU-
HAHTHBIC PU3HAKU:

P. BBVV X bbvv
cepble C HOPMAJTbHBIMH KPBLIbSIMU YEPHBIE C KOPOTKUMH KPBLIbIMU
4
G
F. Bblv

cepble ¢ HOpMaJabHbIMU KpbLIbaMu — 100 %

JIns BBIACHEHUWsI TeHOTHUIAa THOpUI0B | MOKOJNIEHUS MPOBEACHO aHAIHU3H-
pyloliee CKpeluBaHue (peueccuBHasi TOMO3UILOTHAs caMKa M JAUTE€TEePO3UTOT-
HBIN camern):

P bbvv  x  BbVY [Ipn cBOOOAHOM KOMOMHUPOBAHUM T'€HOB,

COrJacHO TpeTheMy 3aKOoHY MeHpens, B MOKoJe-

F;. bbvv BbVv  uum momkHBI GbUTH GBI HOSBUTHCS MYXH YETHIPEX

50 % 50%  pasmbix deHoTHNOB TOPOBHY (0 25 %), a MOMy-

4yeHbl ocoOu nByX (enotunoB no 50 % c nmpuszHakamu poauteseil. Mopran

MPUIIENT K BBIBOIY, YTO T'€HBI, IETEPMUHUPYIONINE [IBET Tella U JIUHY KPBLIbEB
JIOKAJIM30BaHbl B OJTHON XpOMOCOME U NIEPEIAtOTCSI BMECTE, T. €. CLIETIEHHO.

OOBICHUTH ATO SIBICHUE MOKHO CIEAYIOIIMM: OJHA U3 Mapbl FOMOJOTUY-
HBIX XPOMOCOM COJICPKHT 2 TOMHUHAHTHBIX reHa (BV), a npyras — 2 peleccus-
HbIX (bv). B nponecce mMeito3a xpoMocoMa ¢ reHaMu BV nomnajier B 0JIHy raMery,
a ¢ reHamMu by — B zpyryto. Takum o0pa3om, y TUreTepO3UroTHOr0 OpraHu3Ma
oOpa3yeTrcsi He YeThIpe, a TOJIBKO J[BA THUIIA TaMeT, U TOTOMKU OyIyT UMETh Ta-
KO€ K€ COYETaHHE IMPHU3HAKOB, KaK M POAUTENH. B maHHOM ciiyyae cuerieHue
OyZeT MOJHbIM, TaK KaK KPOCCUHTOBEP HE MPOUCXOINUT.

[Ipu nanbHelilieM aHaiu3e CUEIUIEHHUsI TeHOB ObUIO 0OHApY EHO, UTO B HE-
KOTOPBIX CIydasXx OHO MOXET Hapymatbes. [Ipu ckpeluBaHuy JUTETEPO3UTOT-
HOM caMKH JApo30(HIbl € PEUECCMBHBIM CAMIIOM MOJYYEH CIIETYIOIIHii
pe3ynbTar:

P. BbWv x  bbvy

F,. BbVv; Bbvv;, bbVv;, bbvv

41,5% 8,5% 8,5% 41,5%
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[Tonyuyeno 4 tuna noromkoB — 41,5 % ¢ cepbIM TE€JIOM U AJIMHHBIMHU KPbUIb-
amu, 41,5 % c 4epHBIM TEJIOM U KOPOTKUMHU KPBUIbIMHU U 110 8,5 % MyX C cepbIM
TEJIOM U KOPOTKMMH KPBUIbSMHU U C YEPHBIM TEJIOM U JVTMHHBIMU KPBUIbSMHU.

[TosiBneHue B MOTOMCTBE TMOPUIHBIX O0COOEH TOBOPUT O TOM, UTO CIIeTie-
HUE TEHOB Yy CAMKHU HEMOJIHOe. DTO MOXHO OOBSICHUTH SBJICHUEM KPOCCHHIO-
Bepa, KOTOPBIA 3aKioyaeTcss B OOMEHE y4acTKaMU XpOMAaTH[ TOMOJIOTMYHBIX
XpoMocoM B npodaze meiioza 1.

B otinuue ot cBOOOJHOrO KOMOMHMPOBAHHUSA, MPOLEHTHOE COOTHOILIECHUE
YeThIpEX THUIOB T'aMeT OyJeT HEpaBHBIM, TaK KAK KPOCCHUHIOBEP MPOUCXOIUT
HE BCErJa.

YacToTa KpOCCHHIOBEpa 3aBHUCUT OT PACCTOAHMS M CHJIbI CHENJICHUSA
ME:K1y reHaMM: yeM OOJIbllle pACCTOSTHUE, TEM MEHbIIIE CHIIbI CLUECIIJICHUS U TEM
Yaiie NpOUCXOAUT KPOCCUHTOBED.

Enununina pacctossHus MeXay réHaMu Ha3BaHa B yecTb Moprana MOpraHu-
noi; oHa cooTBeTcTBYET 1 % KpoccuHrosepa.

Kpoccunrosep npoucxoaut y O0JIbIIMHCTBA PACTEHUN U KUBOTHBIX 32 HC-
KJIIOUYEHUEM caMlla MyXH JPO30(HIIbI U CAMKH TyTOBOI'O IIEIKOIPSIIA.

Jljist Toro 4ToOBl IOKa3aTh, YTO TeHbl B 1 'V pacnosokeHsl B pa3HbIX XPO-
MOCOMaXx, IPUMEHSIIOT CJIEAYIONTYI0 (POPMY 3alKCH T€HOTHIIOB:

BV

= = (1Be mapajuiesibHbIe YEPTOUKU — ITO YCIOBHOE 0003HAYEHHUE Maphl

b vV TOMOJOTHYHBIX XPOMOCOM).

3anuce:

BV

= MOKAa3bIBAET, YTO reHbl B u V HaxoasATcs B OHOW XPOMOCOME, a UX

bv  peneccuBHbIC AJJIENH B IPYTrOi, TOMOJIOTMYHOM.

['enbl, TOKANM30BaHHBIE B OJHOW XPOMOCOME, OOBIYHO MEPEal0TCs BMECTE
U COCTaBJIAIOT OJHY IPyNIy cuemjieHusi. Tak Kak B TOMOJIOTUYHBIX XpPOMOCO-
Max JIOKaJIU30BaHbl AJUIENbHBIE T'€HbI, TO TPYIILY CLEIUICHUS] COCTABJISIOT JIBE
TOMOJIOTUYHBIE XPOMOCOMBI, U KOJIHMYECTBO TPYII CHENJICHUSI COOTBETCTBYET
KOJIMYECTBY Map XPOMOCOM (KX rariougHoMy uuciy). Tak, y Myxu Apo30dusl
8 XxpomMocoM — 4 TpyIIbl CUETUIEHUS, Y YelioBeka 46 XpoMOCOM — 23 TpyIIIb
CUEIJICHUS.

Ecnu npu oOpazoBanuu ramMeT HE MPOUCXOAUT KPOCCHUHTOBEP, TO TaMEThI
HA3BIBAIOTCSL HeKpoccosepuvimu. Ecnu npu oOpa3oBaHWHM TaMeT MPOUCXOIUT
KPOCCHUHI'OBEp, TO IaMEThl Ha3bIBAIOTCS KPOCCOBEPHBIMU; NX OOBIYHO MEHBIIE,
a HEKPOCCOBEPHBIX raMeT OOJIbIIIE.

OcHOBHbBIE N0JIOKEHUS] XPOMOCOMHOI TEOPUH HACJIEICTBEHHOCTH.

1. T'ennl pacnoyioxKeHbl B XpOMOCOMAaX JIMHEWHO B ONMPEJIEICHHBIX JIOKYycaxX
(yuacTkax). AJUTeNbHbIE T€HbI 3aHUMAIOT OJIMHAKOBBIE JIOKYChI B TOMOJIOTHUYHBIX
XpOMOCOMaX.
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2. T'eHnl ogHON XpOMOCOMBI 00pa3yrOT TPYMITy CIETUIeHus. Yucio rpym
CIICTUICHUS PaBHO TaIlJIONTHOMY Ha0Opy XPOMOCOM.

3. Mexmay TOMOJIOTUIHBIMU XPOMOCOMAaMH BO3MOKEH OOMEH aJlIeIbHBIMU
reHaMu (KpOCCHHTOBED).

4. PaccTosiHuE MEXIy T'€HaMH MPOMOPIHUOHAIBLHO MPOIEHTY KPOCCHHIO-
Bepa MEXKIy HUMHU U BbIpaxkaeTcsi B Mopranujax (1 mopranuna passa 1 % kpoc-
CHUHTOBEpa).

3Has pacCTOSTHHE MEXKIy T'eéHaMH, MOKHO KapTHpOBaTh XpoMocombl. I'eHe-
THYeCKasi KapTa XPOMOCOMBI MPEACTABISAET COO0H OTPE30K MPSMOMA, Ha KOTO-
poM 0003HAYEH MOPSIOK PACIOIOKEHUsSI TEHOB W YKa3aHO PACCTOSHUE MEXIY
HUMH B MOPTaHU/IaX.

HuTosiornueckasi KapTa XpoOMOCOMbI — OTpaKEeHUE ee MopdosoTuye-
CKOM CTPYKTYpHL. DTO MU ¢GoTorpadusi WIH TOUYHBIH PUCYHOK XpPOMOCOMBI, Ha
KOTOPOM T'€HBI OTOXKIECTBIISIOTCS C ONPEICICHHBIMU CTPYKTYPaMU XPOMOCOMBI.
Ee cTpossT Ha OCHOBE COTOCTaBJICHHSI Pe3yIbTaTOB aHAJIM3UPYIOLIETO CKPEIIU-
BaHUS M1 XPOMOCOMHBIX TIEPECTPOCK.

PEIHIEHUE TUIIOBBIX 3A/IAY

3agaua 1. CKoJIBKO U KaKue TUIIBI TaMeT 00pa3yroTCs:

a) y JKEHIIUHBI C TEHOTHIIOM: 0) y My>KYMHBI C T€HOTUIIOM:
AB D AB V
ab d Ab v

OTtBeT. a) — HEKPOCCOBEPHbIC;
— KpOCCOBEpHBIE.
6)y — (HEKpPOCCOBEPHBIE U KPOCCO-

BCPHBIC I'aMCThbI I/I,ZICHTI/I‘IHLI).

3apava 2. Y npo3zoduibl Bo BTOpoi XpoMocome B JIoKyce 48,5 HaxoauTcs
PELIECCUBHBIN T'€H, JETePMUHUPYIONIMN YEpHBIN LIBET TeJa, a B JOKyce 54,5 —
PEIECCUBHBIN TeH, 00yCIOBIMBaKOMIMK mypnypHbii 1BeT a3 (H. H. Mensenes,
1968). CkoNbKO THUIIOB raMeT, U B KAKOM IIPOIICHTHOM COOTHOIIIEHHUH 00pa3yeTcs
y IUTETEPO3UTOTHOM CAMKH C CEPBhIM LIBETOM T€Jla U KOPUYHEBBIM LIBETOM IJ1a3?

Pemenne. [10 ycinoButo 3a1auu MOKHO OINPENEIUTh, YTO PACCTOSIHUE MEXK-
Ny TeHaMH paBHO 6 mopranuf (54,5-48.5).

Y IUreTepo3uroTHOM camMKu JIpo30¢uIiIbl MPU Meo3e o0pa3yeTcsi YeThIpe
THUIIA TAMET, IPUYEM Ha KPOCCOBEPHBIE raMeThl OyieT nmpuxoautbes 6 % (mo 3 %
Ha KaX]IbIM THUIT), TaK KaK PacCTOSHUE MEXIY T'€HaMU B XpPOMOCOME IPsIMO TPo-
NOPLUHUOHAIBHO MPOLIEHTY KPOCCUHTOBEPA U MPOLEHTY KPOCCOBEPHBIX IaMET.
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Ha nexpoccoBepHbie rameTsl Oynet npuxoauthbest 94 % (mo 47 % Ha Kax-
JIBIA THIT).

3agaua 3. ['eHbl, BIMSIONIME HA CUHTE3 OelKa pe3yc-aHTUreHa U GopMy
SPUTPOIUTOB, HAXOASTCS B OJIHON ayTOCOME Ha PACCTOSIHUU 3 MOPTaHU/IbI.

XKenumna, oren KOTOpoil ObUT pe3yc-OTpULIATETLHBIM, HO UMEJ AJUIUAITH-
YEeCKHE IPUTPOLUTHI (JOMUHAHTHBIN NMPU3HAK), @ MAaTh PE3YC-MOJIOKHUTEIbHAS, C
HOPMAJIbHBIMU J3PUTPOLIMUTAMH, HUMEET DJUTMINTHYECKHUE IPUTPOLUTHI U pe3yc-
noJiokuTenbHas. E€ My pe3yc-oTpHuIlaTesIbHbIN, ¢ HOpMaJIbHBIMHU 3PUTPOIUTA-
mu. OnpenennTe BEpOATHOCTh POXKIACHUS peOeHKa:

a) pe3yc-MoJIOKHUTEIBHOTO C HOPMAJIbHBIMU SPUTPOLIUTAMMU;

0) pe3yc-MOJIOXKUTEIBHOTO C ILTUITHYECKUMU SPUTPOLIUTAMU;

B) pE3yC-OTPUIIATEIILHOTO C ILTUINITUYECKUMU SPUTPOILIUTAMU;

I') pe3yC-0TPUIIATEIBLHOTO C HOPMAIbHBIMU SPUTPOIIUTAMHU.

Pemenne. OdopmiisieMm yciaoBHe 3a7a4d B BUJI€ TAOJIHIIbL:

[Ipu3Hax T'en I'enorun Jlokanu3anusa reqa
Pe3yc-nonoxurenbHas KpOBb D D- OJIHA ayTOCOMa,;
DITUTITOIIUTO3 El El- } paccrosinue D — El =

3 MOpraHujsl
Pesyc-oTpuniarenbHasi KpoBb d dd
OO6b1yHas HOpMa SIPUTPOIIMTOB el elel

1. OnpenensieM reHOTHUIT KEHIUMHBI TIO PEHOTUITY €€ poauTENel — OHa re-
TEPO3UTOTHA MO F'€HaM AJUIMINTOIUMTO3a U HAIMYUIO pe3yc-haktopa: dE]

Del
2. OmnpenensieM reHOTHUIT My’kKa — OH TOMO3HUTOTEH T10 PEIIECCUBHBIM ajlie-
nmam d u el: del

del
3. 3amuceiBaeM cxemy Opaka.
P. Del x del

del

dEl

G. — HEeKpOoCcoBepHas
@ — HEKPOCCOBEpHAs
@ — KpOCCOBEpHas

— KpoccoBepHas
F,. Del dEI DEIl del
del del del del
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4. BbluuciisieM MpOLIEHT KPOCCOBEPHBIX M HEKPOCCOBEPHBIX ramer. Kpoc-
coBepuble — 3 % (mo 1,5 %), Tak Kak paccTOSTHUE MEX]y reHaMu — 3 Mopra-
HUBI, HeKpoccoBepHbie — 97 % (1o 48,5 %).

5. Kaxxnas rameTa MOKET MOJIYYUTh TOJIBKO OJIHY M3 TOMOJIOTUYHBIX XPO-
MocoM. BepossTHOCTh 00pa3oBaHus y KEHIIUHBI TaMeT ¢ TeHamu Del — 48,5 %,
dEl — 48,5 %, DEl — 1,5 %, del — 1,5 %. Y My>a raMeTbl OTHOTHIIHBI — del.

6. OnpenensieM BEpPOATHOCTh POXKJICHUS JETEHl ¢ YKa3aHHBIMU B YCJIOBHHU
3a/la4yd COYETaHUSAMU MpU3HAKOB. OHA 3aBUCUT OT BEPOSATHOCTHU CIUSHUS FaMeT
pa3HbIX TUIIOB: a) 48,5 %; 6) 1,5 %; B) 48,5 %; 1) 1,5 %.

3apaua 4. Y npozodwisl TeH B IeTEpMUHUPYET CEPhIi 1BET Tea, a TeH V'
OTpeJeNIsieT pa3BUTHE JJIMHHBIX KpbUIbeB. PelieccuBHBIC aiienn 3TUX T'€HOB b
U V 00YyCIIOBJIMBAIOT YEPHBIM I[BET TE€Ja U KOPOTKUE KPbUIbS. DTH I'€HbI pacrio-
JI0’)KEHBI B OJHOM Iape ayTocoMm Ha paccTtossHuu 17 mopranud. CkpenieHsl aBe
MYXH, Y KOTOPBIX B OAHOW XPOMOCOME HaXOAWINCh 004 JOMHUHAHTHBIX I'€Ha, a
BO BTOpPOI — JIBa PELECCUBHBIX reHa. Onpenennte BEpOSITHOCTh MOSBICHUS T10-
TOMKOB, (DEHOTUITUYECKU OTIIMYAIOLIUXCS OT POJUTEICH.

Pemenne. OdopmiisieMm yciaoBue 3a7a4d B BUJIE€ TaOJIHIIbL:

IIpu3Hax T'en I'enorun Jlokanmu3anus reqa
Cepblil IBET TeNa B B- OZlHa ayTOCOMA;
JInuHHbBIE KPBUIbS 4 4 } paccrosinue B — V=17 mopranua
YepHblii IIBET TENA b bb
KopoTkue kpbuibs v vy

Kak u3BecTHO, y TUTeTEepO3UrOTHOM caMKu JApo30¢uiibl Mpu Meiosze oopa-
3yeTCsl YeThIpe TUIA TaMeT, MPUYEM Ha KPOCCOBEpPHBIE TaMeThl OyIeT MpPUXO-
authbest 17 % (mo 8,5 % Ha KaK[blil TUIT), TaK KaK PaCCTOSHHUE MEX1y F€HaMU B
XpPOMOCOME MPSIMO MPOMOPHHUOHATIBLHO MPOLIEHTY KPOCCHUHIOBEPAa M MPOLEHTY
KpoccoBepHbIX rameT. Ha HekpoccoBepHble raMeThl OynieT npuxoautbes 83 %
(mo 41,5 % na xaxabiid Tym). Y camua apo30duiibl o0pa3zyeTcst TOJIBKO J1Ba TUMa
HeKpoccoBepHbIX ramer (1mo 50 % COOTBETCTBEHHO), TaK KaK Y HUX HE MPOUCXO-
JUT KPOCCHHTOBEPA.

3anuchiBaeM CXeMY CKpEIIMBAHHUS

P. BV X BV

bv by

G. — HekpoccoBepHas (41,5 %) HerOCCOBepHa;I (50 %)
— HekpoccoBepHas (41,5 %) — HekpoccoBepHas (50 %)
— KkpoccoBepHasi (8,5 %)

— KpoccoBepHasi (8,5 %)
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F,. BV bv Bv bV BV bv Bv bV

bv bv bv bv BV BV BV BV

20,75 %; 20,75 %; 4,25 %; 4,25 %; 20,75 %; 20,75 %; 4,25 %; 4,25 %.

B mepBoM moxoseHUH 00pa30BaTUCh MYXH YEThIpeX (EHOTUIIUYECKUX
KJIacCOB: cepble JMHHOKpbUIble — 20,75 % + 20,75 % + 20,75 % + 4,25 % +
4,25 % =170,75 %;

YyepHble KOPOTKOKpbUIble — 20,75 %);

cepble KOPOTKOKpbLIble — 4,25 %;

YepHbI€ JJIMHHOKpbUIbIE — 4,25 %.

Takum 00pa3oM, cymmapHasi BEpOATHOCTb BO3HUKHOBEHUS IOTOMKOB, (e-
HOTHUITMYECKHU OTIIMYAIOIINXCS OT poauTeneil, cocrapusier 20,75 % + 4,25 % +
4,25 % =29,25 %.

3AJAYN JJIAA CAMOKOHTPOJIA

3agaua 1. YV npo3odusisl reHsl, IeTePMUHUAPYIONINE KpacHyto (W) okpackKy
ria3 (HopMaiabHbIe MyXH) U Oelyto (W) OKpacky ria3 (myraius white), mokamu-
30BaHbl B X-XpOMOCOME. Y-XpOMOCOMa COOTBETCTBYIOILIETO JIOKYCa HE UMEET U
HE COAEPXKUT HU reHa W, uu w,

a) CKOJIBKO M KakWe THUIBI raMeT 00pa3yeT TOMO3UIOTHas KpacHOTJIa3as
camka?

0) CKOJIbKO M KaKue THUIIBI TaMeT 00pa3yeT reTepO3UroTHasi KpacHOTIa3asl
camka?

B) CKOJIBKO Ml KAKH€ THUIIbI TaMeT 00pa3yeT KpacHOTJIa3bli camerr?

3apava 2. Y yenoBeka JOMUHAHTHBINA T€H AumnTonuTo3a (£l) u reH, o0y-
CJIOBJIMBAIOIIMKM HAJTUYHUE PE3yC-aHTUTEHA B ApUTpOLUTax (D), pacmoararorcs B
OJIHOM ayTOCOME Ha pacCTOSHUM 3 Mopranu. Kakue rameTsl 1 B KaKOM KOJIUYe-
CTBE 00pa3yIoTCs:

a) Y )KECHILUHbI C TEHOTUIIOM: 0) y My>KYMHBI C TECHOTUIIOM:
Eld EID
elD eld

B) OuH U3 CynpyroB reTepo3uroreH mo ooonm npusnakam. [Ipu stom Rh+
OH YHAcCJEeA0BaJl OT OJHOT0 POJIUTEIIS, a AJUITMIITOLUUTO3 — OT Apyroro. Bropoi
cynpyr Rh- u umeeT HopManbHbIE SpUTPOIUTHL. ONpeenTe MPOIIEHTHOE COOT-
HOIIICHUE BEPOSITHBIX TEHOTUIIOB U (DEHOTHUIIOB JETEH B 3TON CEMBE.

3agaua 3. Y denoBeka karapakta (00Jie3Hb IJ1a3) 1 MHOTOMAIOCTH (TOJH-
JAKTHIINS) JETEPMUHUPYIOTCS JOMUHAHTHBIMU aJUIENIIMU JBYX T€HOB, pacrioia-
TaronIMXcst B OJTHOM M TOW e XpOMOCOME Ha paccTosiHuu Oosee 50 MopraHu.
XKeHinHa yHacienoBajia KaTapakTy OT OTLa, @ MHOTONaJOCTh — OT MaTepu. EE
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MYy’X UMEeT HOpMajbHbIC MPU3HAKU. KakoBa BEpOSTHOCTH TOTO, YTO HUX peOE-
HOK:

a) OyZIeT OJJHOBPEMEHHO CTPaJaTh 00CMMHU aHOMAJIUSIMH;

0) OyzeT cTpaaaTh TOJBKO KaKOWM-HUOYIb OJTHON U3 HUX;

B) OyZIeT HOPMAJIBHBIM 110 aHAJTU3UPYEMBIM ITPU3HAKAM?

3amaua 4. ['ensl L, M u N oTHOCATCS K OIHOM TpyMIe cuerieHus. B omnbite
YCTAHOBJIEHO, YTO PACCTOSIHUE MEXAYy TeHamu L U M paBHO 5 MOpraHujam,
a mexnay reHamu M u N — 3 Mopranugam. MoKHO U ONPEIENIUTh PACCTOSTHUE
Mexy reHamu L u N? B 10noiaHUTEIbHOM OIBITE YCTAaHOBJEHO, YTO PacCTOsI-
HUEe Mexay reHamu L u N paBHO 2 mopranujaMm. M3o06pa3ute rpadudecku pac-
MI0JI0XKEHUE reHoB L, M u N B XpoMOCcoMe.

3amauya 5. ['ennl 4 1 B JIOKaIM30BaHbl B OJTHOM U TOM K€ ayTOCOME.

a) KaKUe TUIIbI HEKPOCCOBEPHBIX M KPOCCOBEPHBIX raMeT o0pasyeT Jurere-
pO3UTOTHAsI >KEHIIMHA, Y KOTOPOW JOMHUHAHTHBIC T€HbI HAXOJATCS B OJHOU
XpPOMOCOME, a UX PELIECCUBHBIEC AJUICNIN B IPYTOM?

0) KaKue THIbI HEKPOCCOBEPHBIX U KPOCCOBEPHBIX raMeT 00pa3yeT JAUrere-
PO3BUTOTHBIN MY>KUMHA, Y KOTOPOrO JIOMHUHAHTHBIE T'€Hbl HAXOASATCS B OJHOMU
XpPOMOCOME, a UX PELIECCUBHBIE AJICNIN B APYTOi?

3apauya 6. Camka u camenr apo30¢uiibl TeTepo3UroTHsI 1Mo reHam 4 u P.
O6a TOMUHAHTHBIX T'€HA HAXOASATCS B OAHON ayTOCOME Ha paccTosiHuU 12 mMop-
ranuja. Kakoit mpoueHT sHLeKIeTOK U CriepMaTo30uI0B OyIeT CoAepkKaTh Xpo-
MOCOMY C JIByMsI 9TUMU JOMUHAHTHBIMHU FeHaMu ?

3apauya 7. Y yenoBeka pelieCCUBHBIN I'eH reMobuinuu (/) U perieCCUBHBIN
T'CH I[BETOBOM CIIETIOTHI (C) JIOKAJTH30BaHBI B X-XPOMOCOME TI0 JJaHHBIM HEKOTO-
PBIX POJIOCIIOBHBIX Ha PACCTOSHUU MPHUOIU3UTEIBHO 9,8 MOpraHu:

a) OIpeaeNuTe, KaKue raMeThl U B KAKOM KOJIMYECTBE 00pa3yloT: My)KUHHA
PELIECCHBHBIH 110 0GOUM TeHAM U JKEHIIMHA ¢ TeHOTHIIOM X 7

XCH
0) JKeHIIIMHA, MaTh KOTOPOH cTpajaia JAIbTOHU3MOM, a OTell reMO(HIIHEH,
BCTyIaeT B Opak ¢ My>XUMHOM, CTpajaroniuM obonmu 3aboneBanusmu. Omnpee-
JINTC BEPOATHOCTD POKICHUA B 9TOU CEMbE neTeﬁ ¢ 00eMMH aHOMAaJIUSIMH.

3agaua 8. Uem oTnuyaercs reHeTHUECKas KapTa XpOMOCOMBI OT IIUTOJIO-
rUYeCKOM KapThl?

3amayda 9. I'ennl P 1 R JIOKaIM30BaHbl B X-XpPOMOCOME.

a) CKOJIbKO M KaKHUe TUIIbI raMeT 00pa3yeT JUIeTepO3UroTHAs KEHIIUHA, Y
KOTOPOM JOMUHAHTHBIE F€Hbl HAXOJATCSI B OOHOM X-XpOMOCOME, a UX pelec-
CUBHBIE aJUIENIH B IPYTOi?

0) CKOJIbKO M KaKKe€ THIbl TaMeT 00pa3yeT My>KUiHa, UMEIOLUi reHbl P u R?
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3agaua 10. Paccrosinue Mexay ayTOCOMHBIM I'€HOM, OTBETCTBEHHBIM 3a
rpynmy kpoBu JlrorepaH, ¥ reHOM, OT KOTOPOTO 3aBUCHUT PAaCTBOPUMOCThH HEKO-
TOpPBIX OEJIKOB KPOBH, paBHO 13 Mopranuj. YKaxuTe MPOLUEHT HEKPOCCOBEPHBIX
rameT y JUreTepo3uroTHON 0coou.

3apaya 11. XenmHa anbOMHOC (2yTOCOMHBIM PEIIECCUBHBINA IMPU3HAK)
BBIIILJIA 3aMY’K 32 MYXKUYMHY JalIbTOHUKA (PELIECCUBHBIN CLEIMJIEHHBIA € MOJIOM
npu3Hak). B octanbHOM, y MY>KYMHBI M JKEHILUHBI 0JIarOMOIy4YHbIE T€HOTHUIIHI.
CouyeraHue Kakux T€HOTUIIOB U IPU3HAKOB BO3MOKHO Y UX JIETEH?

3agaua 12. [Ipu ckpemiuBaHUM TUTETEPOZUTOTHBIX CAMOK MYXH JIpO30(u-
JIbI C PEIIECCUBHBIMU CaMIlaMU TOJyYEHbI CIIEIYIOLIUE PEe3yIbTaThI:

1)AB : Aé :aB :a6=25%:25%:25% :25 %;

2)AB : As :aB :as=45%:5% :5% :45 %,;

3)AB: As :aB:ae=5%:45%:45% :5 %.

B kakux cimydasix OyAeT CIEIIEHHOE HacjeJ0BaHKHE, B KAKOM — CBOOO/I-
HOe KoMOuHUpoBaHue? Kak pacrosniokeHsl TeHbl B XpoMocoMax B 1, 2 u 3 ciy-
yasax? Onpenenure paccTosiHue Mexay reHaMu A u B Bo 2 u 3 cityyasix.

3agaua 13. ['ensbl, BIusOIIMEe Ha HaTU4KUe pe3yc-dakropa u Gopmy 3puT-
POLIMTOB, HAXOJSATCSA B OJIHOM ayTOCOME Ha pacCTOSHUU 3 MopraHujsl. Jlurere-
PO3UTOTHBI MY>KYMHA HMMEET PEe3yC-NOJIOKHUTEIbHYI0 KpPOBb (JIOMUHAHTHBIN
NPU3HAK) W SPUTPOLUTHI SJUMITHYECKOW (OPMBI (JIOMUHAHTHBIN MPHU3HAK),
IpUYEM OJIMH JOMUHAHTHBIN I'€H OH MOJy4MJI OT MaTepu, a BTOPOA — OT OTIIA.
Ero cymnpyra umeer pe3yc-oTpUIIATEIbHYIO KPOBb M APUTPOIUTH HOPMAJIBHOM
¢dopmbl. KakoBa BEpOATHOCTH, UTO peOCHOK OYy/1eT UMETh IPU3HAKH OT1A?

3amaua 14. )KenmuHa noiyudumsia OT Matepu ayTOCOMY C JOMHUHAHTHBIM
reHoM Pat, o0ycIOBIMBAIOIINM Je(EKT KOJICHHOW YalleyKd U C TeHOM, KOTO-
peiif gerepmunupyet Il rpynmy kpoBu. OT oTIla OHA MOJy4YUsia T€H pat, KOTO-
pBIif I€TEPMUHUPYET pa3BUTHE HOPMAJILHOW KOJIEHHOM 4Yallleyku U TeH, 00Yy-
cnosnuBaromuii 1 rpynmy kposu. Paccrosinue mexay stumu renamu 10 mopra-
HUA. My MMeeT HOpMaJIbHYIO KOJICHHYIO yaiieuky u [ rpynmy kposu. Onpene-
JIUTE BEPOATHOCThH POXKAEHUS peOCHKa C MPU3HAKAMU OTIIA.

3agaua 15. ['en nonmugakTwimu P TOMUHUPYET HAJl TCHOM p, 0OYCIIOBIIH-
BAIOIM HOPMaJIHHOE YUCIIO MaIbIEB. | '€H HOpManbHOTO ciiyXxa [D JOMUHUPYET
HaJl TEHOM TJTyXOThl — d. B cembe, I/ie oMH U3 pOAUTENeH AUTeTepO3UTOTEH, a
BTOPOI MMEET 2 PElECCUBHBIX MPHU3HAKA, BEPOSTHOCTD POXKIACHHS TIYyXOTO pe-
OeHKa ¢ noJauaaKkTuiIneil coctaBisieT 25 %. Onpeaenure B OHON WK B Pa3HbIX
XpoMocomax Haxonaarcs reHbl P u D. KakoBa BepOSTHOCTh POXACHUS 37J0POBO-
ro pedenka?

3apaua 16. Y aposzoduibl paccTosiHue MeXay reHamu 4 u B cocTaBiser
5 mopranug, a Mexay renamu A u C — 7 mopranua. Onpeaenure paccTosHUe
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MCKAY I'CHaMU B n C. Kakoe HCO6XOI[I/IMO IMPOBCCTU CKPCIIUBAHHC HJIS TOI'O,
YTOOBI Y3HAaTb HICTUHHOC PACCTOAHNUC MCIKAY OTHUMU reHamu?

3apaya 17. ['eTepo3uroTHelil camer] Apo30(HIbl, UMEIOIIMN JBa JTOMHU-
HAHTHBIX TPU3HAKA: CEPBIM IBET Tela M KPAacCHBIM MBET TJia3, ObLI CKPEIICH C
YEpHBIMH IMyPITyPHOTIA3bIMH CaMKaMHM (pPEIeCCUBHBIC NMPU3HAKK). B moTomMcTBe
okazanoch 50 % uepHbIX myprypHoriassix U 50 % cepbpiX KpacHOTJIa3bIX MyX.
Kaxkoe ckpemnnBanue He0OXOAUMO MPOBECTH JJISI TOTO, YTOOBI BBISICHUTD, SIBJIS-
€TCs JIM TaKO€ COOTHOIIEHHE PEe3yJbTAaTOM IUICHOTPONHOIO0 WM CLUEIIEHHOIO
JIEUCTBUS T'€HOB?

3amaua 18. [Ipu ckpemyBanun quretepo3urotTHon no reiam C u T caMku
Ipo30(UIIBI ¢ PEIIECCUBHBIM 110 OOOMM I'eéHaM CaMIIOM, B OTOMCTBE MOJIYYEHBI
cienytoue pesynbTarsl: 46,25 % myx denorunuyeckoro kiacca CT; 3,75 %
mMyx ¢enorunuueckoro kimacca Ct; 3,75 % myx deHotunmueckoro kiacca c7;
46,25 % myx denoTunnueckoro kiacca ct. Onpenenure paccTosHue MEXy re-
Hamu Cu T.

3agaua 19. [IpoBeneHsl TpU CKpEIIMBAHUS TUTETEPOZUTOTHBIX CAMOK APO-
30(uIIBI ¢ pereccuBHbIMU camiamMu. [loydensl cienyronme pe3yibTaThl:

a) B MOTOMCTBE caMOK AaBb oOHapyxeHO 6 % peKOMOWHAHTOB;

0) B motomcTBe camok MmNn o6HapyxkeHo 0,5 % peKoOMOMHAHTOB;

B) B IOTOMCTBE caMOK PpRr oOHapy»keHO 2,5 % pekoMOMHAHTOB.

Onpenenute paccrosHue Mexay reHamu A u B; Mu N; P u R.

3amaua 20. Y TyTOBOro LICJIKONPsIa reHbl 4 U D pacnonoXeHbl B OJHOU
IpYyIINe CHEMJICHUs] Ha paccTosHUM 8§ MopraHuj. OmnpenenuTre, KakKhue TaMeThl
U B KQaKOM IPOIEHTHOM COOTHOIIICHUN 00pa3yroTCsS Y CAMKH, UMEIOIICH TeHOTHII
AD.
ad

3amaua 21. KakoBa BepOSTHOCTh CUECIUICHHOTO HACJIEIOBaHUs, €CJIM pac-
CTOSTHHE MEXK]Iy TeHaMH B I'PYMIIE CIEIJICHUS COCTaBIsIeT 24,6 MOpraHuib?

3agaua 22. ['maakas ¢popmMa ceMsiH KyKypy3bl TOMUHUPYET HaJl MOPUIUHU-
CTOM, OKpaIlleHHbIE CeMEeHa TOMUHUPYIOT HaJl HeokpamieHHbIMU. O0a mpu3Haka
cueruieHsl. [Ipu ckpenBanuy KyKypy3bl € MIaJIKUMU OKpPAlIEeHHBIMA CEMEHAMHU
C pacTeHHeM, UMEIOUIUM MOPIIUHUCTHIE HEOKPAIICHHbIE CEMEHA, MOJYUYEHO: OK-
pameHHbIX Tiaakux — 4152 ocobu, oKpalieHHbIX MOPIIUHUCTBIX — 149, He-
OKpAILIEHHBIX TaJKux — 152, HeoKpaleHHbIX MOPIIMHUCTRIX — 4163. Omnpe-
JICJIUTE PACCTOSIHUE MEXKy T€HaAMHU.

3agaua 23. V BacuibKa MPU3HAK PACCEYEHHOCTH JIMCTHEB IOMUHUPYET HAJ]

LEJIbHBIMU JIUCTBSIMHU, & CUHSIA OKpacKa IIBETKOB JOMUHUPYET HaJ po3oBoi. [1pu

aHAIM3UPYIOIIEM CKPEIIMBAHUU IOJIYYE€HO MOTOMCTBO YeThIpex (peHoTumnuye-

CKUX KJ1accoB: | Kjtacc — pacTeHusi ¢ pacCeUeHHbIMU JTUCThIMUA U CHHUMH I1BET-

kamu — 348, Il knacc — pacreHus ¢ UeIbHBIMH JIMCThSIMH U PO30BBIMH IIBET-
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kamu — 352, III kjmacc — pacTeHusi ¢ pacCEYCHHBIMU JUCThSIMU U PO30BBIMU
uBetkamMu — 153, IV kimacc — pacteHusi ¢ UEIbHBIMU JIUCThSIMU M CUHUMHU
nBetkamMu — 147. CKOJBKO MPOUEHTOB PAacTeHUl OyayT MMETh pacCceueHHbIE
JIUCThSL U PO30BBIC I[BETKH OT CKpelIuBaHus pactenus | ykazanHoro penorumnu-
YeCcKOro kJacca u pacrenus [V ykazaHHoro peHOTUNHMYECKOro Kiacca?

3anaua 24. Y nojacogHeYHUKa NPU3HAK BBICOKOTO POCTAa JOMUHUPYET HAJl
KapJMKOBBIM, a OJJHOTOHHAsI OKpAacKa IUIOJI0B JOMUHHUPYET Haj rnectpou. Ilpu
aHAIM3UPYIOIIEM CKPEIIMBAHUU IOJIYYEHO MOTOMCTBO YeThIpeX (peHoTurnuye-
CKHMX KJaccoB: | Kjl1acc — BBICOKME PACTEHHS C OJJHOTOHHBIMU IUIOgaMu — 455,
IT kitacc — kapJIMKOBBIE pacTEHUs ¢ MECTphIMU Muiogamu — 445, 11 knacc —
BBICOKHE PacTEHHUs ¢ necTpeiMu 1uogamu — 53, IV knacec — kapaukoBbie pac-
TEHHUS C OJHOTOHHBIMU TuIOAaMU — 47. CKOJIBKO MPOIEHTOB pacTeHUi OyIyT
UMETh BBICOKHMI POCT M MECTPYIO OKPACKY IUIOAOB OT CKPEUIMBAHMS PACTECHHIA
I u 11T yka3zaHHBIX ()EHOTUITHMUECKUX KIIACCOB?
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PA3OEN V
F’EHETUKA MNMOIJA

OCHOBHBIE TEOPETUYECKHUE ITOJIOKEHUSA

Iloa — 3T0 COBOKYMHOCTh MOP(OJIOTHYECKUX, (PU3NOTOTUUECKIX, OMOXHU-
MUYECKHX, MOBEJACHYECKUX M APYTUX MPU3HAKOB OpPTraHM3Ma, O0YCIOBIUBAIO-
IIMX PENPOaYKIHUIO (BOCIIPOU3BEIeHUE) ceOe MOA0OHBIX.

[Ipu3Hakyn mona AENAT Ha JBE TPYMIbBL: TMEPBUYHBIE W BTOPUYHEIE.
Ilepsuunvie nonosvle npuznaku TPUHUMAIOT HEMOCPEJCTBEHHOE YYacTHE B
npoleccax BOCHPOU3BEACHHUS (raMeTOreHe3, OCEMEHEHHE, OIUIOJOTBOPEHHE).
OT0 HapyXHbIE U BHYTPEHHHUE MOJIOBbIe opranbl. OHU HOPMHUPYIOTCS K MOMEH-
Ty POXKICHHS B 3aBUCUMOCTH OT COYETaHUS TOJIOBBIX XPOMOCOM B 3UTOTE.

Bmopuunvie nonoevie npusnaku He TPUHUMAIOT HENOCPEACTBEHHOTO
y4acTusi B penpoOAyKLUHU, HO CIIOCOOCTBYIOT IPUBJICUCHHUIO 0COOEH pa3HOro mo-
na. OHM 3aBUCAT OT NEPBUYHBIX TMOJOBBIX MPU3HAKOB M PA3BUBAIOTCS MO BO3-
JEHUCTBUEM MOJIOBBIX TOPMOHOB (y uenoBeka B 11-15 ner). K Takum npusHakam
OTHOCSITCSI OCOOEHHOCTH Pa3BUTHSI KOCTHO-MBIIIEYHONW CHCTEMBI, BOJIOCSHOTO
MOKPOBa, TEMOp rojioca, MOBEeICHUE U JIp.

Comarnueckue npu3Haku ocoOei, 00yCIIOBIEHHbIE TI0JIOM, MTOAPA3IEIISIOT-
Csl HA TPU TPYINIbL 0ZPAHUYEHHbIE NOOM, KOHMPOJIUPYyemMble NOIOM U CUen-
JIeHHble C NOJIOM.

PasButue npusznakos, ocpanuyennslx noaom, oOycioBICHO FeHaMH, pac-
MOJIO)KEHHBIMM B ayTocOoMax oco0el 00OMX MOJIOB, KOTOpBIE MPOSBISIOTCS
TOJIBKO y 0c00€el 0HOro 1osia (FeH MoAarpbl €CTh U 'y MYXYHH U Y KSHILUH, HO
NPOSIBIISIET CBOE JAEMCTBHE TOJIBKO Yy MY)KUUH).

PasButne npusnaxoe, konmpoaupyemvlx nonom, oOyCIOBICHO T€HaMH,
PACIIONIOKEHHBIMHU TAaKX€ B ayTOCOMaX 0co0eil 000oMX MOJIOB, HO AKCHPECCUB-
HOCTb U TMEHETPAHTHOCTh MX Pa3IMYHA y JIUI] PA3HOTO moja (pa3BUTHUE BOJOCA-
HOTO TOKPOBa U OOJIBICEHUE Y YETIOBEKA).

[Tpu3Haku, pa3BUTHE KOTOPHIX OOYCIIOBICHO T€HAMH, PACIOI0KEHHBIMU B
HErOMOJIOTUYHBIX Y4aCTKaX MOJOBBIX XPOMOCOM, HA3bIAIOMCA CUENIeHHbIMU
¢ n0108bIMU XPOMOcOMamu (TOHOCOMHOE HACJIEIOBAHHUE).

[Ipu3Haku, pa3BUTHE KOTOPHIX JETEPMHUHHUPYIOT T€HbI, PACIOJIOKEHHbIE B
HErOMOJIOTUYHOM y4YacTKe X-XpPOMOCOMBI, Ha3bIBAIOTCS CUENIAEHHbIMU C
X-xpomocomoiui (¢ nonom). Takux NPU3HAKOB ISl YEJTOBEKA OMMCAHO OKOJO
200 (HopMaJIbHOE LIBETOBOE 3PEHUE U JAIBTOHU3M, HOPMAJIbHOE CBEPTHIBAHHUE
KpPOBH U TeMODUIIHUS U 1Ip.).

Tonandpuueckue npuznaku 1eTEpPMUHUPYIOTCS T€HAMU, PACIOI0KEHHBIMU
B HErOMOJIOTHYHOM YYacTKe Y-XpPOMOCOMBI (TPOSBISIOTCS Yy MYK4HH). Takux
Ie€HOB omnucaHo 6 (reH ofHON u3 (opM UXTHO3a, OOBOJIOIIEHHOCTH HApPYKHOTO
CI[yXOBOT'O TIPOXO0/Ia M YIITHBIX PAKOBHH, CPEIHUX (haaHT MaIbLEB PyK H Ip.).
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AHOMAJINM COYETAHHUA MOJIOBBIX XpoMocoMm. [Ipyu HapynieHun TedeHHUs
MHUTO03a MOT'YT 00pa30BbIBaThCSl 0co0Ou — ruHaHApomMopdsl. ConeprxkaHue moJio-
BBIX XpOMOCOM B Pa3HbIX KJIETKAaX TaKUX 0co0Oel MOXKeT ObITh pazHoe (Mo3anuy-
HOCTB). Y uYejgoBeKa MOTYT OBITH pa3Hble cilydan MozauiuiMma: XX/XXX,
XY/XXY, X0/XXX, X0/XXY u ap.

[Ipu HOpManbHOM TEYEHUH Meil03a y >KEHCKOTO OpraHu3Ma olpasyercs
OJIMH THIl SIULEKIETOK, coAep)amux X-xpomocomy. OgHaKo, Mpyu HapyLICHUU
PACXOXICHUS TMOJOBBIX XPOMOCOM MOTYT OOpa30BBIBATHCS €IE [Ba THIA —
C ABYMS MOJOBBIMU XpoMocoMaMu (X 1 X) U HE CoJIeprKalllre MOJIOBBIX XPOMO-
com (0).

VY MyXCKOTro opranusma B HOpME 00pa3zyercs JiBa THIa CIEPMAaTO30UJIOB,
copepxkamux X- U Y-xpomocomy. IIpu HapymeHHHM pacXOXkKAEHUS IOJOBBIX
XpPOMOCOM BO3MO’KHBI BapHaHThl T'aMET: CHEPMATO30MAbl C ABYMs IOJIOBBIMU
xpomocoMamu (X 1 Y) u 6e3 mostoBeIx xpomocoM (0).

Bo3MoxHBIE KOMOMHALIMM MTOJIOBBIX XPOMOCOM B 3UIOTE Y YeJIOBEKa:

W X | ¥ | xv | o
KeHIUHDBI

X XX XY XXY X0
XX XXX | XXY | XXXy | Xx*
0 X0 Y0 XY* 00

XX — HOpMaJbHBIN KEHCKUN OPTaHU3M.

XXX — cungpom tpucomuu X. Hacrora Bcrpewaemoctu 1:800-1:1000.
Kapuotun 47, XXX. )Kenuna ¢ my>kenono0HbIM TenocnoxenueM. Hegopassu-
Thl IIEPBUYHBIE U BTOPUYHBIE T0JIOBbIE Mpu3HaKu. MHOrna HabmoaaeTcst yMcT-
BEHHAas OTCTAJIOCTh. HapylieHa (pyHKIUS SIMYHUKOB; MHOTJA MOTYT UMETh Je-
teit. [loBwimen puck 3a0oeBaHus MH30PPECHUCH.

X0 — cungpom IllepemeBckoro—Tepuepa. Yacrtora BCTpedyaemMoCTH
1:2000-1:3000. Kapuotun 45, X0. ®enorun xeHckuil. CoMaTudecKkue Mmpu3Ha-
Kku: pocT 135-145 cMm, KpbUIOBUAHAS KOKHAs CKJIajka 1ied (0T 3aThUIKa K IJie-
yaMm), HU3KOE PacCIoOJIOKEHHE YIIeH, HEJOPa3BUTUE MEPBUYHBIX U BTOPUUHBIX
IIOJIOBBIX NPHU3HAKOB. B 25 % cimydyaeB MMEIOTCS MOPOKH CepAla U aHOMAJIUU
nouek. MHTemnekT crpagaer penko. HenopasButue SMUHUKOB IPUBOJIUT K Oec-
10,1t0. DP(HEKTUBHO paHHEE TOPMOHAIBHOE JIEUCHHUE.

XY — HOpMaJIbHBIN MY>KCKOW OPTaHU3M.

XXY u XXXY —cunapom Knaitapenrepa. Yacrora Bcrpeuaemoctu 1:400—
1:500. Kapuotun — 47, XXY; 48, XXXY u np. ®enorun myxckoil. JKeHckuii v
TEJIOCIIOKEHNSI, TMHEKOMACTHs. BBICOKHMII pOCT, OTHOCUTENIBHO JJIMHHBIE PYKU U
Horu. Ci1iabo pa3BUT BOJIOCSHOM MOKPOB. MHTEIeKT cHIbkeH. Benenctsue Heno-
pa3BUTHS CEMEHHHMKOB €Ja00 pa3BUTHI MEPBUYHBIE U BTOPUYHBIE MOJIOBBIE MPH-
3HaKW, HapylleH mpolecc crepMarorenes3a. llonoBeie pedrekchl COXpaHEHHBI.
Wuorna 3 pekTuBHO paHHEE JIEYEHNE MYKCKHUMHU MOJIOBBIMH TOPMOHAMH.
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Y0 u 00 — 3urotb! HEKU3HECTIOCOOHBI.

XY* — HOpMasIbHBIN MYKCKOW opraHu3M. Ero ocoOeHHOCTh 3aKiIro4aeTcs
B TOM, 4TO 00€ MOJIOBBIE XPOMOCOMBI OH TOJIYYHII OT OTIIA.

XX* — HOpMaJIbHBIA KEHCKUW OpraHu3M, HO 00€ MOJIOBBIE XPOMOCOMBI
IIOJIyYEHBI OT MaTEPH.

HNuorga Bo3MOXKHBI cilydan yBeandyeHus yucia Y-xpomocoMm: XYY, XXYY
u n1p. Takue OobHBIE UMEIOT JOBOJBHO BBICOKHI POCT M arpecCUBHOE IMOBE/Ie-
Hue. MoryT ObITh aHOMaJIMK 3yOOB U KOCTHOM cucTeMbl. [1osioBbIe xene3nl pas-
BUTBI HOPMAaJIBHO.

PEHIEHUE TUIIOBBIX 3A/IAY

3agaua 1. PeneccuBHbIiif TeH remodinn (HECBEPTHIBAEMOCTh KPOBH) CIIe-
wieH ¢ mojoM. OTelr IEeBYIIKY CTpaaaeT reMopuiInei, Toraa kak e€ MaTh B 5TOM
OTHOIIECHUU 37I0POBA U MIPOUCXOJIUT U3 CEMbH, OJIAromoJy4YHON MO JAaHHOMY 3a-
OoneBanuto. JleByIika BBIXOJUT 3aMyX 3a 3J0POBOTO OHOIIY. UTO MOKHO CKa-
3aTh O UX OYJyIIUX CHIHOBBSIX, JOUYEPSX, a TAKKE BHyKax 00oero mosa (mpu yc-
JIOBUH, YTO CHIHOBBS U J0UYepH HE OYyIyT BCTyMaTh B Opak C HOCUTEISIMU TeHa
remoduiiun)?

Pemenne. Odopmiisiem yciaoBue 3a7a4d B BUJI€ TAOIHIIBL:

IIpu3nak I'en I'enotun
['emodunus X' xX'x" X'y
HopMasibHast cBEpTHIBAEMOCTH KPOBU X! X'x X'y

Oren neBymIKd — reMoUINK, 3HAYUT, €IUHCTBEHHAs X-XpOMOCOMaA B €T0
TeHOTHUIIE HECET PEIIECCUBHBIN IreH. DTy XpOMOCOMY OH Iepejial CBOEH Jouepu.
Matp neBylku U €€ MpeAKU 3J0POBBI: CIIE0BATENIbHO, MOJTyYeHHas OT Heé J10-
4yepbio BTOpas X-XpoMOCOMa MMEET JOMUHAHTHBIA T'€H HOPMaJIbHOU CBEpPTHI-
Ba€MOCTH KpoBU. Takum 00pa3oM, B F€HOTHUIIE HEBECTHI TOJBKO OJHA U3 JBYX
X-xpomocoM HecéT ren reModmmnn (X7X"). X-xpoMocoMa B FeHOTHITE 310pPOBO-
ro XEHHUXa HEe COJIEPKUT ITOro reHa (MHade oH ObLT Obl O0JieH). ChIHOBBS OT
ATOro Opaka MoJIy4aroT OT OTHa Y-XpOMOCOMY, HE COJIepPKAIlyt0 T€HOB CBEPTHI-
BAa€MOCTH KpPOBH, & OT MaTe€pH — C OJJUHAKOBOM BEPOSTHOCTHIO — MO0 X-Xpo-
MocoMy ¢ reHoM remodmmnn (X"), m6o X-XpoMOCOMY ¢ FEHOM HOPMAaibHOI
CBEpTHIBAEMOCTH KpoBH (X). B 3aBHCHMOCTH OT 9TOTO CHIHOBBSI OYAyT CTpa-
nath reModuiauenn win OynyT 370poBbl. [louepu ke mosiyyar OT oTua X-
XpOMOCOMY, C T'€HOM HOPMAaJIbHOW CBepThIBa€MOCTH KpoBHU. [losTOMYy OHUM B
mo0oMm citydae OyayT 3A0pOBBIMH, HO € BeposITHOCTBIO 50 % MOryT Oka3aThCs
reTepO3UTrOTHHIMA HOCUTEISIMU TeHa reMopuiauu (MOJy4eHHOro ¢ X-XpOMo-
COMOM OT MaTepH).

Ecnu BBecTu renernueckue 0003Ha4Y€HHs, TO HAOOP IMOJOBBIX XPOMOCOM
y OTLA JEBYIIKH X'y, y €€ MaTepu — XX y CaMOU JE€BYIIKHA — XX, y XKe-
Huxa — XY
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B PE3YIIbTATC TAKOI'O 6pa1<a MOI'yT POOUTBCA ACTU CO CIICAYIOIIUMU I'CHO-
THUIIaMHU U (I)CHOTI/IHaMI/I'

P Xx" X

G. @ @ @ @Y

F, X X"y, Xy
3,[[0p0Ba5{ JCBOYKA — 3z(op0Ba;1 JC€BOYKa 60J'II>HOI71 MaJIbYUK 3,[[0p0BLIfI MaJIbUUK

HOCHTCIIb I'CHA FGMO(I)I/IJII/II/I

Jl5is TOro, 9YTOOB! BBISICHUTH T€HOTHUIIBI U (DEHOTHUIIBI BHYKOB 000€ro moJa,
PacCMOTPUM CJEAYIOIINE CIyYau:

1. Ecnum 310pOBBIM CBIH KEHUTCS Ha 3J0POBOM AEBYLIKE, HU OJUH UX pe-
0EHOK (BHYK MepBO# mapbl) HE OyJeT cTpagaTh TeMOQUINeH, Tak Kak B TeHOTH-
nax poAMuTeNIel HET PELlECCUBHOIO I'eHa.

I'enetnyeckas 3anuch Opaka:

P XX X

J
D & @
F,. XX

3I0pOBas JICBOYKA  3JI0POBBIN MaJbUUK

2. Ecnu xe Ha 310pOBOM JEBYIIKE )KEHUTCS OOJBHOM ChIH NIEPBOM MaphI,
TO FeHeTUYECKas 3auch Opaka cleayromasi:

P Xx X

6 & & @

F, XX

3I0pOBas AE€BOYKA — 3J10POBBIN MAJIBYHK

HOCHTCJIb I'CHA FeMO(l)I/IJ'II/II/I

3. Ecnu B O6pak co 3J0pOBBIM MY>XYMHOW BCTYIUT J0Yb MEPBOU Maphl, HE
SBJIIONIASICS. HOCUTEIBHUIICH TeHa TeMO(UIINU, TO BCE UX JIeTU OyIyT, €CTEeCT-
BEHHO, 3/I0POBBI.

['enetnueckas 3anuch Opaxa:

P. Xx"  x X'y

6. @ @@
F, XX

310pOBas I€BOYKA 310POBBIA MAJIbYUK

4. Ecnu xe B TakoM Opak BCTYNUT J0Yb MEPBOM Mapbl — IeT€PO3UTOTHBIN
HOCHTEJIb FeHa TeMO(HIINU, TO MOJOBUHA €€ CHIHOBEU OKaXKyTCsl TeMO(DUIMKaAMU
(OHM moNyHaroT OT MaTepu X-XpoOMOCOMY), a Bce €€ nodyepu OyayT (GeHOTUIH-
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YEeCKHU 3/10pOBbI, HO U3 HUX 50 % MOryT OKa3aThCsi HOCUTENSIMU I'eéHa reMoQu-
Uy (TeTepO3UrOTHOE COCTOSIHUE).
['enernueckas 3anuch Opaxa:

P. X'x" X Xy

6. ®) &

F, XX XX Xy, Xy

3A0poBadg ACBOYKA — 300poOBadg ACBOYKaA 0O0JILHOH MaJbYHK 3,[[0p0BBII>i MaJIbYUK
HOCUTCIIb I'CHA FGMO(bHHHH

IIpu 00CyKIeHUU IeHETUYECKUX 3a/1a4 HEOOXOUMO ITOMHUTB O CTaTUCTHU-
YeCKOM (BEpPOSITHOCTHOM) XapaKTepe MOJYyYaeMbIX PpPe3yJbTaTOB: KOJIUYECTBO
AeTel Jake B MHOTOJETHBIX CEMbsIX HEJOCTATOYHO MJIS TOTO, YTOOBI MOKHO
OBUIO MIPUMEHSTH 3aKOH OOJBIINX YHCET U OKUIATh, UTO (PaKTUUECKOE pacien-
nenne no genotuny Oyaer OAM3KUM K TeopeTHmueckomy. Ho ecnm paccmatpu-
BaTh HE OTJEJIbHBIA Opak, a Bce Opaku TAaKOro TUINA B MONYJALMH YEJIOBEKA, TO
corjacue TEOpUH C MPAKTUKON OyJEeT 10CTaTOYHBIM.

3agaua 2. ['uneprpuxo3 (BOJIOCSHON MOKPOB MO Kpar YUIHOW PaKOBHHBI)
nepenaércd Kak roJIaHJIpUYEeCKUi Mpu3HaK (depe3 Y-XpoMocoMy), a MOIUIAK-
TUuA (IIeCTUNANIOCTh) — KaK JIOMUHAHTHBIM ayTOCOMHBIN Mpu3Hak. B cembe,
I71e OTELl UMEN TUIEPTPUX03, a MaTh — IMOIUAAKTHINIO, POJIMIIACh HOPMAJIbHAS
B OTHOILIEHUHU 00OWX MPHU3HAKOB /104b. KakoBa BEpOSITHOCTH TOTO, YTO CIEAYIO-
muii peOEHOK B ATOM cembe OyIeT Takxke 0e3 00enx anomanun?

Pemienne. Tak Kak rUNepTprUx03 HACIEAYETCS KAK TOJIAHAPUYECKUN NPH-
3HaK, TO I'€H, OTBEYAIOIINI 3a €ro MPOsBICHUE, BCET1a MPOSBIAETCS (HEHOTHUIH-
YeCKH Yy MYXXYHMH. YCIIOBHO OOO3HAYUMM T'€H TUIEPTPUX03a, HAXOISIIUNCA B
Y-xpomocome, OyKBOH z.

[Ipn3nak I'en | I'enorun
CunepTpuxo3 Y XY
Hopwma Y’ XY*
[llectunanocts A A-
[TsTunanocts a aa

Tak kak oTel| MMeJ TUIEPTPUX03 W ObUT NATHIIAIBIM, €0 TeHOTHIT XY aa.
VY Marepu He ObLJIO TUIIEPTPHX03a, HO OHA ObLIA IIecTUIano. B aToit cembe po-
JIAJIACh HOpMaJbHas neBouka. Ee renorun XXaa.

P. XX4A- x XYaa

F; XXaa

OJIMH T€H MATUIIAIIOCTA OHA IMOJIYYHiIa OT OTUA, & BTOPOU I'€H MATUIATIOCTH
MOTIJIa MOJYYUTh TOJBKO OT MaTepu. Ha ocHOBe 3TOro peiiaem, 4To mMaTh Oblia
reTEpO3UTOTHA 10 TeHY mecTtunanoctu. Ee renorun XXAa.
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OdopMiisieM reHETUYECKYIO 3alIUCh OpaKa TaKuX POIUTENIEH:
P. XXAa X XY aa

B T

F.. XXaa; XXAa; XY'Aa; XY aa
be3 06enx anomanuii BO3MOXKHO Julb 1/4 nereit, unu 25 % (1eBOYKH).

3apava 3. Oren U CbIH — JANbTOHUKH, & MAaTh PA3JINYaCT L[BETA HOPMAJIb-
HO. I[IpaBuiibHO 7T OyJIEeT cKa3aTh, YTO B 3TOW CEMbE CbIH YHACJEI0Bajl CBOM He-
JIOCTaTOK 3pEHUS OT OTHA?

Pemenne. OdopmiisieM yciaoBue 3a/1aud B BUJIE TAOJIHIIbI:

IIpusnak I'en I'enotnn
JlanbToHN3M X! XX x7y
HopwmanbsHoe 3penue X° X°x, X’y

P. X°x' x X

F,. Xy

CblH HE MOXET yHacjeloBaTh JajJbTOHU3M OT OTLA, TaK KaK I'eH AaJIbTO-
HU3Ma HaXOAMUTCS B X-XpOMOCOME, a OTel] MEePeaeT ChIHOBbIM Y -XpOMOCOMY.
ITosTOMYy CBIH yHacieAyeT T'€éH AaJIbTOHU3Ma TOJIBKO OT MAaTrepu BMECTE C €€
X-XpOMOCOMOM.

3amauya 4. Y kaHapeek 3elleHas OKpacka ONEpEeHUs JOMUHHUPYET Hajd KO-
PUYHEBOM U ONpENEsSeTCs TeHOM, JIOKAIM30BaHHBIM B X-XpOMOCOME, & KOPOT-
KU KJIIOB JOMUHUPYET HaJ JJIMHHBIM U ONIPENEISAETCs TeHOM, JJOKAIN30BaHHBIM
B ayTocoMme. [Ipu ckpelmBanuu camiia 3eJ€HON OKPACKU ¢ KOPOTKUM KIIFOBOM U
KOPOTKOKJIFOBOM KOPHUYHEBOM CaMKHU IMOJTYYEHO MOTOMCTBO C PA3IMYHBIM COYe-
TaHUEM BceX (PEeHOTUNUUECKUX MpU3HaKoB. 1. CKOIbKO MPOIIEHTOB MOTOMKOB 0Y-
JET UMETh KOPUYHEBOE ONEpEHUE U KOPOTKUM KItOB? 2. CKOJBKO MPOILIEHTOB Ca-
MOK OyZeT UMETh KOPUYHEBOE ONEPEHUE U KOPOTKUH KITFOB?

Pemenne. OdopmiasieM yciaoBue 3a/1aud B BUJIE TAOJIUIIBI:

IIpu3Hak I'en I'enorun
3esieHast oKpacka X! X'x x'y
KopuuneBas okpacka X! XX XY
KopoTknii KiroB B B-
KopoTkuii ki110B b bb

[Ipu peliennu JaHHOM 3a7a4M HEOOXOIUMO 3HATh, YTO Y NTHUI[ TOMOTaMET-
HBIM SIBJISIETCSI MYKCKOU I10JI, @ TETEPOraMEeTHBIM — >KEHCKHUU 1oJ. To, 4To 1o-
Jy4EHO MOTOMCTBO C Pa3IUYHBIM COYETAaHHEM BceX (DEHOTUIHMYECKUX MPU3HA-
KOB, TTOKa3bIBACT, YTO MO YKa3aHHBIM IPU3HAKAM 0COOH TeTEPO3UTOTHHI.

Odopmisiem cxeMy CKpelIMBaHUs U CTPOUM penieTky [lennera.
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P. X'YBb x

XAX*Bb

G. X% X*b N
G XB [ —X‘b X*B X*b
Fi | X*B |X*X*BB |X*X°Bb |X*X°BB |X*X*Bb
X% [X*X*Bb |[X*X%bb |X*X*Bb | X*X*bb
YB |[X*YBB |X*YBb |[X“YBB |X*YBb
Yb [X*YBb |[X*Ybb [X*YBb |X*Ybb

Takum 00pa3om, KOJIMUECTBO OPTaHU3MOB C YKa3aHHBIMH IMPU3HAKAMH CO-
craBisieT 6 u3 16, umm 37,5 %.

KonnuecTBo caMOK ¢ yKa3aHHBIMU IPU3HAKAMHU COCTABIISIET 3 U3 8, UK
37,5 %.

3AJAYM JJIAA CAMOKOHTPOJIA

3agaya 1. B qurutongHoM Habope y ropoxa cojgepkurcst 14 xpomocom, y Ky-
Kypy3bl — 20, y npo3oduibl — 8, y roiny0os — 16, y gemoBeka — 46 XpoMocom;

a) CKOJIbKO XpOMOCOM COJIEPKUTCS B MOJIOBBIX KJIETKAX ropoxa, KyKypy3bl,
npo30duibl, rony0s, yeaoBeka?

0) CKOJIbKO ayTOCOM U IOJIOBBIX XPOMOCOM COJIEPKHUTCSI B COMAaTHUYECKUX
KJIETKax Apo30¢uIibl, roiy0s, yenoBeka?

3apaya 2. Y apo3oduiibl, MICKONMUTAIOMIUX W YEJIOBEKa TOMOraMeTeH
KEHCKHUU T0JI, & TETEPOraMETeH — MYKCKOW. Y ITHUI TOMOTaMETEH MYXKCKOU
0JI, @ TeTeporameTeH — >KeHCKHi. Kakue 1mojgoBble XpOMOCOMBI CO/ICPKATCS B
COMAaTHYECKHUX KJIETKaX:

a) y caMKu Jpo30¢huiIbI?

0) y camiia 1po30husib1?

B) Y KypHIIbI?

r)y neryxa?

1) Y )KEHIIUHBI?

€) Y My>KYUHBI?

3agaua 3. CKOJIbKO THIIOB TaMEeT, Pa3IMYAOIIMUXCS 110 MOJIOBBIM XPOMOCO-
MaM, o0pa3yeTcsi Ipu raMeToreHese:

a) y caMKHu Jpo30(uiibI?

0) y camita 1po30huiibi?

B) Y KyPHIIbI?

r) y neryxa?

1) Y )KEHIIUHBI?

€) Y MY>KYUHBI?

3apaua 4. Y dyenoBeka periecCuBHBIN T'eH (/) remodumnu A (pe3ko CHHU-
’KEHHAasi CBEPThIBAEMOCTb KPOBH ) JIOKAJIM30BaH B X-XpPOMOCOME;
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a) Kakye TUIbl raMeT 00pa3yeT KEHIWHA ¢ HOPMAaJIbHOW CBEPTHIBAEMO-
CTBIO KPOBHU, T€TEPO3UTOTHAS 110 T€HY reMOpUITHH?

0) Kakue TUIbl rameT oOpa3yeT OMO3UTOTHAsl EHIIMHA C HOPMAaJbHOM
CBEPTHIBAEMOCTHIO KPOBH?

3apava 5. Y denoBeka perecCUuBHBIN T'€H (¢) IIBETOBOM CIENOTHI (JaibTo-
HU3Ma) JIOKAJIM30BaH B X XpOMOCOME;

a) Kakhe THUIIBl TaMEeT 00pa3yeT JKCHIIMHA ¢ HOPMaJIbHBIM 3PCHUEM, OTEIl
KOTOPOM CTpajiajl IBETOBOM CJIENOTOM?

0) KaKkhe THUIIBI TaMeT 00pa3yeT MY>KUHMHA C HOPMAJIbHBIM 3PEHHEM, OTell
KOTOPOT'0 CTpaja [BETOBOM CJIENOTON?

3amaya 6. OTCyTCTBUE MOTOBBIX KEJIE3 Y UETIOBEKA NIEPEACTCS KaK perec-
CHUBHBIM TPHU3HAK, CLUEIUICHHBbIM ¢ X-XpoMmocoMou. He crpamarommi >3TuM He-
JIOCTATKOM IOHOIIIA EHUTCS Ha JIEBYIIKE, OTEIl KOTOPOM JIMIIEH MOTOBBIX XKe-
Jie3, a MaTh U €€ NpelKu 370poBbl. KakoBa BEPOSITHOCTh, UTO CHIHOBbS U I0YEPHU
oT 3TOoro0 Opaka OyayT CTpaaaTh OTCYTCTBUEM MOTOBBIX JKeje3?

3apaya 7. I'enpl remodwinu () u AalbTOHHM3MA (d) JOKaIW30BaHbBI B
X-xpomocome Ha pacctosiauu 10 mopranua. JKeHiuHa, oTer KOTOPOU cTpaaal
obonMH 3a00JIeBaHUSAMH, a MaTh TAKMX TEHOB HE MMEJIA, BBIIIUIA 3aMyK 32 3710-
poBoro MyxunHy. OTpeenuTe BEpOATHOCTh POXKICHUS peOCHKA, CTPaIAIOIIeTO:

1) oGoumu 3a00€BaHUIMU;

2) OJHUM U3 HUX;

3) (dbeHOTUNMHYECKU 30POBOTO.

3agaua 8. XKenmuHa npaBina ¢ KapuMH TJla3aMH ¥ HOPMAJIbHBIM 3PEHHUEM
BBIXOJIUT 3aMY’K 32 MY>KUHMHY TIPaBIIly, FOJIyOOIIa30ro U JAJIBTOHUKA. Y HHUX PO-
JWIIach JI0Yb JICBIINIA, TOTyOoria3as u JajabToHUK. KakoBa BEpOATHOCTh TOTO, UTO
CJIeyIOUH peOCHOK B ATOU ceMbe OyJeT JIEBILOM, rory0oria3biM U JaJIbTOHU-
KOM?

3agaua 9. MyxunHa, cTpagaronuil JATbTOHU3MOM U TIIYXOTOW, MKEHUIICS
Ha KEHIIMHE HOPMAJIbHOM 10 3PEHUIO U CIYXY. Y HUX POJUINCH ChIH TIIyXOW U
JaIbTOHUK, 0Yb JAJbTOHUK, HO C HOPMAJIbHBIM CIIyxXoM. Ompeenure BeposiT-
HOCTb POKJCHUS B 3TOM CEMbE JI0UEpPU C 00EUMH aHOMAJIMSIMH, €CJIU U3BECTHO,
YTO JAJIBTOHU3M U TIIyXOTa MEepe/laloTcs KaK pPelieCCUBHbIE MPU3HAKH, HO J1ajlb-
TOHU3M CLEIJIEH ¢ X-XPOMOCOMOI, a IIyX0Ta — ayTOCOMHBIN MpU3HAK.

3agaua 10. ['uneptpuxo3 HacnemyeTcs Kak rojJaHAPUYECKU (CLIeTIICHHBIH
¢ Y-XpoMoCcOMO#1) MpU3HaK, KOTOPBIN MposBiseTcs aumib K 17 ronam. OnHa u3
(bopM HXTHO3a HACIEAYETCS KaK PElEeCCUBHbBIN, CLIETUIEHHBIN ¢ X-XpO-MOCOMOI
npu3Hak. B cembe, rje xeHIMHA HOpMalibHa MO OOOMM MpHU3HAKaM, a MYX
CTPaJAaeT TOJIBKO THUIIEPTPUXO30M, POJIUIICA Malb4MK C MPHU3HAKaMU HXTHO3a.
Onpenenure:

a) BEPOSTHOCTh MPOSBIICHUS TUNIEPTPUX03a Y MATIBUYUKOB;
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0) BEpPOSITHOCTh POXKIEHUS B ITOM ceMbe JeTel 0e3 00enx aHOMaIui.

3agaua 11. ['unomnasust sManu (TOHKas 3€pHUCTAst 3Mallb, 3yObl CBETJIO-
Oyporo 1BeTa) HacleayeTcsl Kak CIEIUICHHBIN ¢ X-XpOMOCOMOW TOMHUHAHTHBIM
npusHak. B cembe, rie 06a poauTens HMeNu TUIOIIa31I0 YMali, POIWICS ChIH
C HOpMallbHbIMH 3yOamu. Ompenenure BEPOATHOCTh POXKICHHUS B ITOH CEMbE
clelyouero pebeHka ¢ HopMalabHbIMU 3yOaMu.

3agauva 12. V kyp nectpasi oKpacka OmnepeHHsl JOMUHUPYET Haja Oeiol u
OIpPEEINSIETCSl TEHOM, JIOKAJIU30BaHHBIM B X-XpOMOCOME, a OIEPEHHbIE HOTH
JOMHHHUPYIOT HaJ TOJBIMH U ONPEACIIAIOTCS F€HOM, JOKAIU30BaHHBIM B ayTo-
come. Ilpu ckpelmMBaHUM NECTPOOKPAIICHHOIO METyXa C ONEPEHHBIMU HOT'AMU
u 0enoil Kypulbl C ONEPEHHBIMA HOTAMH IOJIYYEHO MOTOMCTBO C Pa3IMYHBIM
coueTaHueM BceX (DEeHOTHMIIMYECKHUX Npu3HakoB. KakoBa BeposiTHOCTH (B Mpo-
[IEHTaX) MOSBICHUS CPEIN CAaMOK JJAHHOTO IMOTOMCTBA 0cO0el ¢ OenbiM orepe-
HUEM U TOJBIMH HOTaMH?

3anaua 13. Kaperna3zas *eHIIMHA C HOPMAJIbHBIM 3pEHHUEM, OTELl KOTOPOU
ObLJT TOTYyOOTrIa3pIM M UMEN IIBETOBYIO CIICMIOTY, BBIIIUIA 3aMYX 3a TOJy0oria3o-
ro MyX4HMHY, UMEIOIIEro HOpMalibHOE 3peHue. KakoBa BEpOsSTHOCTh POXKICHHUS
B OTOW CEMbE MaJbUMKa C KAPUMU TIIa3aMU U JATbTOHMKA; IEBOYKU TOITyOOTIa-
300 C IIBETOBOM CJIENOTON?

3agaua 14. [loremHeHue 3y00B AETEPMUHUPYETCS ABYMSI TOMUHAHTHBIMU
reHamH, OJMH U3 KOTOPBIX PACIIONIOkKEH B ayTOCOME, a BTOPOl B HETOMOJIOTHUY-
HOM ydYacTKe X-XpOMOCOMBI. Y POJIUTENICH, KOTOpble UMEIH TeMHbIE 3yObl, poO-
JTWIIMCh MAJIbUYMK M JIEBOYKA C HOPMaJIbHBIM IBETOM 3y00B. Ompejenure Bepo-
ATHOCTh POKJICHUS CIIEIYIONIEr0 peOeHKa ¢ HOPMAIbHBIM IIBETOM 3yOOB, €Cliu
YCTaHOBJIEHO, YTO TEMHBIH I[BET 3yOOB y MaTepu OOYCIOBJIEH F€HOM, CLIEIIJICH-
HBIM ¢ X-XpOMOCOMOM, @ TEMHBIE 3yObl OTIIa — ayTOCOMHBIM I'€HOM.

3agaua 15. V poaurenent co Il rpynmoit kpoBu poamics celH ¢ | rpynmoii
KpPOBH U reMODUINK (CHETUIEHHBINH ¢ X-XpOMOCOMOW PELECCUBHBIN TUI HACIIEA0-
BaHus). Y poauTesiell HOpMajbHOE CBEPThIBaHKUE KPOBU. OnpeieuTe BEpOSATHOCTh
POXAEHUS BTOPOro peOeHKa 3J0POBbIM U BO3MOKHBIE Y HETO TPYIIIbI KPOBH.

3amaua 16. B cembe, rie MyX JanbTOHHK, A )K€HA 3J0pOBA U HE UMEET B
TE€HOTHUIIE MAaTOJIOTMYECKOTO I'eHa, POJAWIACH JIEBOUKa ¢ cuHIpoMoM lllepemies-
ckoro-TepHepa. KakoBa BEpOSITHOCTh, UTO OHA OKAXETCS JATbTOHUKOM?

3agaua 17. Ykaxute popMyity KapuoTHNa:
a) npu cuuapome Knaitndenrepa;
0) mpu cuaapome Illepemerckoro—TepHepa.
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PA3OEN VI
U3MEHYUNBOCTDb

OCHOBHBIE TEOPETUYECKHUE IIOJIO’KEHUSA

N3MeHYUBOCTL — 3TO CBOWCTBO JKUBBIX OPraHU3MOB MPUOOpETaTh B
MPOLIECCE OHTOreHE3a OTINYHUS OT POJUTENBCKUX (HOPM.

Paznmuuator nBe ocHOBHBIE (DOPMBI U3MEHYUBOCTH: (DEHOTUIIUYECKYIO (HE-
HACJIEJICTBEHHYI0) U TCHOTUIUYECKYIO (HACIIEICTBEHHYIO).

DeHOTUITUYECKON, U MOAU(PUKAITMOHHON, NU3MEHUNBOCTHIO HA3BIBAIOT
n3MeHeHus (heHOoTuna moja AeicTBreM (aKTOPOB BHEUTHEH cpelbl 0e3 h3MeHe-
HUS TeHOTUIA (M3MEHSIETCS UMb (PYHKIIMOHATIbHAS aKTUBHOCTH T€HOB).

I'enoTMnn4yeckasi KBMEHYMBOCTD CBSI3aHA C U3BMEHEHUSIMU T€HETUYECKOTO
Marepuajia, KOTOpbIE IEpeNaroTcsi mo HaciencTtsy. OHa mojapaszensercs Ha
KOMOWHATUBHYIO U MyTaIllMOHHYIO.

KoMOuHaTMBHASI N3MEHYHUBOCTH CBSI3aHA C HOBBIMH KOMOWHAITUSIMU T€-
HOB POJUTENEH pu 00pa3oBaHUM raMeT U 3urot. Ee MexaHnu3mel:

1) mepexomOHWHAIMS TE€HOB MPU KPOCCHUHTOBEpE B Ipodazy meiiosa 1;

2) HE3aBHCHMOE PacCXOXICHUE XPOMOCOM B aHadaszy Meiio3a 1;

3) He3aBHCHMOE PacXOkKJICHHE XPOMaTHJl B aHadaszy Meiio3a 2;

4) cny4ailHO€ COYETaHHE raMeT MPU OIJIOAOTBOPEHUH.

[IpumepoM KOMOMHATHUBHOW M3MEHYMBOCTH MOKET CIY>KUTH IOSBICHUE
3€JICHOM OKPACKHU CEMSIH TOpOXa MPU CKPEIIMBAHUN I'€TEPO3UTOTHBIX PACTEHHI C
KEITHIMU CEMEHAMHU.

MyTanmoHHO! M3MEHYHMBOCTBI0O Ha3bIBae€TCA CKauKoOOpa3HOE M YCTOMl-
YMBOE U3MEHEHNE I'€HETUYECKOr0 MaTepurara, epeJaroeecs 0 HacIeACTBY.

ITpornecc oOpa3zoBaHUs MyTallMii Ha3bIBACTCS MyTareHe3oM. MakTopkl, CIIOo-
COOHBbIE BBI3BIBATH MYTAllUM, HA3BIBAIOTCS MYyTareHHbIMH (pakTtopamu. OHH
OBIBAIOT:

—  ¢usuueckue (pa3IMYHbIC BUIH MOHU3UPYIONINX W3TYyUYCHUN, TeMIepa-
Typau T. 11.);

—  xumuyeckue ((hopMalivH, aHAJIOTH a30TUCTHIX OCHOBAHWM, UIPUT, HEKO-
TOpbIE JIEKApCTBA U Ap.);

— Ouonocuveckue (BUPyChl, OAKTEPHUH, TPOTUCTHI U TEITLMUHTHI).

Ilo usmenenuro zememuueckozo mamepuana MyTaluu MOAPA3IEIAIOTCS
HA: 2eHOMHbLE, XPOMOCOMHbBIE Y 2EHHbIE.

I'enom — 3TO cojaepkaHHe HACIEACTBEHHOIO MaTepHalia B ralOUJIHOM
Habope xpomocoMm. I'eHOMHBIe MyTanuy OOYCIOBICHBI U3MEHEHUSAMU KOJIUYE-
CTBa XpPOMOCOM B KapUOTHUIIE OCOOU. DTO MOXKET OBITh NOIUNIOUOUSL — KPATHOE
rariouHOMY YBEJIMYEHHE KOJIMYECTBA XpOMOCOM (2n + n + 1 ...) B KApUOTHUIIE.
OTH MyTaluu CBS3aHbl C HAPYIIEHHEM PACXOKJIEHUS XPOMOCOM IPH MHUTO3E H
meiiose. [lomumuonaus pacmpocTpaHeHa, TJIaBHBIM 00pa3oM, y pactenuid. [lo-
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JUIUIOUIHBIE (POPMBI PACTEHHM UMEIOT 00Jiee KPYIHbIE JTUCThS, IIBETHI, IIObI U
cemena. [lonumnuonaus s OOJIBIIMHCTBA )KUBOTHBIX M YEJIOBEKa SIBIIAETCA Jie-
TAIBHOW MyTaIME.

I'emeponnoudus (aneyniouous) — BUJ TCHOMHOM MYTallMH, MPU KOTOPOK
IPOMCXOUT HEKPATHOE TarylouIHOMY HAOOpy YBEIMYEHUE WM yMEHBIICHHUE
gucia xpomocoM (obmras ¢popmyia rereporionanii: 2n = 1, 2n + 2 ...). ['etepo-
IUIOUJUU TPUBOJAT K HAPYIICHHIO HOPMAJIbHOIO pa3BUTHsI OopraHu3MoB. Ha-
npUMep, Y YeJoBeKa JIMIIHASL XpoMocoMa B 21-i1 mape mpUBOAUT K CHHAPOMY
JlayHa, a OTCyTCTBHE BTOPOM IMOJIOBOM XPOMOCOMBI Yy KEHIIMH BBI3bIBACT CHH-
IpoM
[IepemeBckoro—TepHepa.

XpoMOCOMHBIE€ MYTAIlMHM CBSI3aHbI C U3MEHEHUEM CTPYKTYPbl XPOMOCOM.
DTO MOXKET OBITh MOTEPs y4yacTKa (dereyus) WIK yaBOSHHUE (PparMeHTa XpoMo-
coMbI (Oynaukayus), TOBOPOT yacTu xpomocombl Ha 180° (unsepcust), mepeHoc
YacTH OJHOM XPOMOCOMBI Ha APYTYIO (mpanciokayus). MHOTHE XpOMOCOMHBIE
MYTAalMH CHIKAIOT KU3HECTIOCOOHOCTh OpPraHu3Ma.

I'ennble MyTaIuu CBsi3aHbl C U3MEHEHUEM CTPYKTYphl Mosekyisl JJHK. Dto
MOTYT OBbITh HAPYIIECHUS MOPSAIKA HYKICOTHAOB BCIEACTBHE N00ABICHUS, BbIIa-
JICHUS WK TIEpecTaHOBKHU UX. [Ipu 3TOM M3MEHSIETCSI KOAUPYEeMbIi T€HOM OEJIOK,
YTO MOKET MPOSIBIATHCS (DEHOTUITMYECKH (CEPIIOBUIHOKICTOUHASI aHEMUS ).

PEHIEHUE TUIIOBBIX 3A/IAY

3agaua 1. Monusupyrormias paguaius cnocoOHa «BBIOWBATHY OTHAEIbHBIC
Hykieotunsl u3 mosiekynbl JJHK 0e3 napymenus ee nenoctaoctu. OmnHa us 1e-
neu JHK AMEET [ (147210010517 MOPSIJIOK HYKJIEOTHJIOB:
AATHALTATHHOTTHTAITAATI. Kak u3mMeHUTCS MEpBUYHAS CTPYKTypa 3a-
KOJINPOBAHHOTO B Hel Oeika, eciu OyIeT BBIOUT:

a) BTOPOU TPUILIET;

0) TpeTuil HyKJICOTUI?

Pemenue.

AAT DA TAT OUT TOHT AI'T AATI"' — ucxoanas nenouka JJHK

yya ryr uya rra ara yuu yyn — ucxoanas u-PHK

Jiell — BaJI — Jield — IJIM — apr — cep — (peH — UCXOHBIN NOJUNENTH]

a) JHK* — AAT I'AT HUT THT AI'T AAT
u-PHK* — YYA LNYATITA ATA YL YYII
0e10K* — J1ei — Jieil — 1M — apr — cep — ¢eH

0) JHK* —AAINALNTATHHOTTHOTAITAAT
H-PHK* — Y YT VYIHYATTAATAYNNOYYI
o0esok* — Jier — muc — Non
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3agaua 2. Bce kieTku 0OJbHOTO MYKUYHMHBI UMEIOT 47 XpPOMOCOM 3a CUYET
JUIIHENR X-XpOMOCOMBI. YKa)KUT€ HA3BAaHHUE ATOM MYTAallMU, BCE BO3MOYKHBIE
MEXaHU3Mbl €€ BO3HUKHOBEHHS U BEPOSITHOCTD MEepeauu €€ NOTOMCTBY.

Pemienune. Aneynionans — TPUCOMHUSA T10 MTOJOBBIM XPOMOCOMAaM.

Hepacxoxnenue XxpoMocoM Mpu Mero3€e BO BpeEMs OBOT'€HE3A WJIM CIiepMa-
TOTEHE3a: a) CIIMBAETCs SULIEKIIETKA, UMEIOIIas IBE€ X-XpPOMOCOMBI U CIIEPMATO-
304J, coJepKamui Y-xpoMocomy; O) ciMBaeTcs SHIEKIETKa, HMEIoIas
X-XpOMOCOMY U CIIEPMATO30M/I, UMEIOIIMNA X- U Y-XPOMOCOMBI. Takue myx uu-
HbI Oectuioaubl (cunapom Knaitndenrepa).

3AJAYN JJIAA CAMOKOHTPOJIA

3apaya 1. [Ipu BO3melcTBHM a30THCTOM KHUCIOTHI Ha Mmotekyiny JIHK
LIMTO3WH 3aMeHsAeTcd Ha ryaHuH. Kakoe crpoenue OyJleT MMETh y4acTOK CUHTE-
3upyeMoro Oenka (0JMH U3 BApUAHTOB), €CJIM JOJDKEH ObLT 00pa30BBIBATHCS
MOJIUTIETITU]T C TAKOW MOCIEA0BATENbHOCTHI0O AMUHOKHUCIIOT: Cep — W€ — TPE —
PO — cep, HO BCE LIMTO3MHOBBIE HYKJIEOTU bl COOTBETCTBYIOIIEro yyactka JIHK
MOJIBEPIIINCH YKa3aHHOMY XUMUYECKOMY MPEBPALIEHUIO?

3agaya 2. MoxeT 11 HOpMasbHasl CTBOJIOBAsI KJIETKAa KOCTHOIO MO3ra ye-
JIOBEKa UMETh 92 XpOMOCOMBI?

3apgaya 3. Bce kineTku OOJNBHOrO MY’KYMHBI UMEIOT 1O 47 XpOMOCOM 32
CYET JUIIHEH Y-XpPOMOCOMBI. YKA)KUTE HAa3BAHUE OTOM MYTALMU U BO3MOKHBIE
MEXAaHU3MBbI €€ BOSHUKHOBEHUS.

3agaua 4. HexoTopbie KJI€TKHM OOJIbBHOIO Y€JIOBEKAa MMEIOT HOPMAaJIbHBIM
KapuoTutl, apyrue — 47 unu 45 XpoMocoM. YKaXUT€ Ha3BAaHUE U BO3MOXKHBIE
MEXaHHU3MBI 3TOT'O SIBJICHHUS.

3agaua 5. Oten rosy0Ooraselif, MaTh Kaperiasas, a y J0o4epu OAMUH TJia3
Kapuii, BTopoit — roy0oii. Kak 3To MOKHO 0OBSICHUTB?

3agaya 6. Y JKEHIIMHBI ¢ MOHOCOMHMEH MO X-XpoMOCOMe OOHapy>KeH
JAIbTOHU3M. YKaKUTE €€ TEHOTHII 110 I'eHy JalbTOHU3MA, U BEPOSTHOCTH Iepe-
Jla4M 3TOTO T€HA MOTOMCTBY.

3agaya 7. YV NoXWIBIX CyNpyroB pOJIMJICSA ChIH, T€TEPO3UTOTHBIN 10 TEHY
nanbToHM3Ma. Yto Bel MOKeTE CKa3aTh O €ro KapuoTHIIE?

3agaya 8. B pe3ynbprare MarojJOrMyecKOro MHUTO3a KJIETKa 4YEIOBEKa,
MMEBILIAs HOPMAJIbHBIM XpOMOCOMHBIA HAOOp, pa3Aenuiach Tak, YTO OJIHA JIO-
yepHssl KJeTka nojryuuiia 45 xpoMocoM, a Bropas — 47. YKaKUTe BO3MOXXHBIN
MEXaHU3M ITOU MYyTallUU.

3apauya 9. OMHAKOB JIM COCTaB OEJIKOB Y IByX MOHO3UTOTHBIX OJIM3HEIIOB,
€CJIM B UX KJIETKaX He ObUIO MyTalluii?

64



3agaua 10. ¥V mnonoBoit Mymku Apo30(uiibl CyIIECTBYET AOMHHAHTHAS
MyTalus Bae, mpuBojdAIas K Pa3BUTHUIO MOJOCKOBUAHBIX ria3. J[annas myTta-
I[Usl — CJIEJICTBUE JYyIUIMKAIMU reHa B. Y npo3odun nukoro tuma (HOpMaib-
HBIX) — TI0 OJJTHOM KONHUU T'eHa B B 00eux roMoJIOrMuHbIX Xpomocomax. Ckpe-
CTWJIM MYX JIaDOpaTOpPHOU JIMHUU Bae, y KOTOPHIX B 00€MX TOMOJIOTHYHBIX XPO-
MOCOMax reH B OblI yJIBOEH, C MyXaMH JUKOro tuma. OnpenenuTe KOJIUYECTBO
KONUM TeHa B B FTeHOTUIIE Y TOTOMKOB OT TaKOT'O CKpPEIIUBAHUS.

3apava 11. Onpenenure cooTHOIIEHHE (PEHOTUIIOB B MMOTOMCTBE OT CKpe-
IIMBaHUSI CAMKH C TEHOTUIIOM Aa ¢ caMIIOM-TpucoMukoM Aaa. ClieqlyeT y4ecTb,
YTO Y OTIIOBCKOTO OpraHM3Ma >XHU3HECIOCOOHBI TOJBKO TaIlJIOUIHBIE TaMETHI,
BEPOSATHOCTH 00pa30BaHMsI FaMET, HECYIIIUX Pa3HbIe AILJIENIN, OJJUHAKOBA.

3apauya 12. Onpenenure COOTHOIIEHHE ()EHOTUIIOB B TOTOMCTBE, IMOIY-
YEeHHOM OT CKPEIIMBAHUSI CAMKH C T€HOTUIIOM Aa C CaMIIOM-TPUCOMHUKOM AAa.
Crnenyer y4uThIBaTh, YTO B OTLIOBCKOM OPraHU3ME >KU3HECIIOCOOHBI TOJIBKO ra-
IUIOW/IHBIE TaMeThl. BeposTHOCTh 00pa3oBaHus raMeT, HECYIIUX pa3Hble ajlIei,
OJIMHAKOBA.
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PA3OEN Vi
nonynaAuMoOHHAA rEHETUKA

OCHOBHBIE TEOPETHYECKHME ITOJIOKEHUSA

IMomyassuus — 3TO COBOKYIHOCTh 0COO€W OJJHOTO BH/A, IJIUTEIBHO 3aHU-
MAIOIKUX ONpENEICHHBI apea, CBOOOJHO CKPEUIMBAIOLIMXCS MEXIY COo0O0il
Y OTHOCUTEJIBHO M30JIMPOBAHHBIX OT JIPYTrUX 0coOeil Buia.

Boiaensitor nanmukcuesie nonmynsiuMyd (HET OrPaHUYEHUNA K CBOOOJHOMY
BBIOOPY MOJIOBOrO MapTHEpa) U HenaumukcHvle (€CTh OTpaHUYCHHS] B BbIOOpE
noyioBoro naptHepa). Ilo uucneHHoctu nomynsiuuu OBIBAIOT: Ooabuiue (Oosee
4000 ocobeit) u mansie (Mmenee 4000 ocoOeit) — AeMBbI U U30JISTHI.

YenoBeyeckre MOMYJSILUN XapaAKTEPU3YIOTCS democpaghuueckumu noka-
3amensamu: pazMepamu, POKIAEMOCTbIO, CMEPTHOCTBIO, BO3PACTHOU CTPYKTY-
pOii, poIOM 3aHATUH, IKOHOMHUYECKUM TOJIO)KEHUEM U T. J. [ enemuueckas xa-
pakmepucmuka 4el0BEYECKUX MOMYJISIUI 00ycloBlIeHa CUCTEMOM OpakoB U
(akTopamu, U3MEHSIIOUIMMHU YacTOThl T€HOB (MyTauuu, oTO00p, MUTpaluu, U30-
asuus, Apend reHos).

OcHOBHasi 3aKOHOMEPHOCTb, IMO3BOJISIONIAs HUCCIEI0BAaTh T'€HETHUYECKYIO
CTPYKTYpY OOJIbIIMX MOMyJsiuui, Obla ycraHoBieHa B 1908 rogy He3aBUCUMO
Apyr OT JApyra aHriuickum MareMatukoM I'. Xapam v HEMelKuM Bpavyom
B. BaitnOeprom.

Eciu uncneHHOCTh MOMyJISiIUUMU BeJIMKa, CYLIECTBYET NAaHMUKCHS, TIPAKTHU-
YECKU OTCYTCTBYIOT MYTAllMM IO JJAHHOMY MPU3HAKY, HE IEUCTBYET €CTECTBEH-
HBI 0TOOP, OTCYTCTBYIOT IPUTOK U OTTOK T'€HOB, TO TaKas MOIYJSLUs Ha3bIBa-
€TCs UOeabHOLL.

3axon Xapou—Baiinoepza hopmynupyercs CleayromuM o0pa3oM: B uae-
AJIbHOW MONMYyJISIiMM COOTHOLIEHHWE YACTOT I'eHOB M TeHOTHIIOB BeJIWYHHA
NMOCTOSTHHAS U3 MOKOJICHUS B IIOKOJICHHE.

Ecnn 0603HaYuTh 4acTOTY BCTPEUaEMOCTH JOMUHAHTHOTO T'€HA p, a 4acTo-
Ty BCTPEYAEMOCTH €ro PelecCuBHOM amienn — ¢, To p + g = 1 (100 %). Yacto-
Ta BCTPEYACMOCTH JOMHHAHTHBIX FOMOBHIOT OyJET p’, 4acTOTa BCTPEYAEMOCTH
TeTepPO3UrOT — 2pg, YaCTOTa BCTPEYAEMOCTH PEIECCHBHBIX TOMO3HIOT — .

p+q=1 (const), p’+ 2pq + ¢’ =1 (const)

W neanbHast HOMyasiUUs HE SBOJIIOLUOHUPYET, OHA CTAOUIIbHA, U U3BMEHEHUS
COOTHOILIEHHS YACTOT T€HOB U T'€HOTHUIIOB HE MPOUCXOAUT. TaKUX MOIMYJISIUN B
IIPUPOJE HE CYLIECTBYET, TAK KaK JAEUCTBYIOT hakmopwl, Hapyuiaowue pagHo-
gecue 2enos. JlelictBue 3THX (PAKTOPOB 0OJie€ 3aMETHO B MaJIbIX HOITYJISLUSX.
K HUM OTHOCST: MyTarmOHHBIA TPOIECC, €CTECTBEHHBIH OTOOp, Mpeiid TreHoB,
MUTpAIUH, TONYJISIUOHHBIC BOTHBI, U30JISIIHIO.

PEIHIEHUE TUIIOBBIX 3A/IAY
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3agaua 1. B 10’)kHOaMEPUKAHCKHUX JKYHIJISX JKUBET MOIMyJsiuusi abopure-
HOB YHMCJICHHOCThIO 127 udenoBek (Bkiroyas aereit). Yacrora rpynmsl KpoBu M
coctaBisieT 31echb 64 %. MOXHO 1M BBIYHUCINUTH YAaCTOTHI IPynmbl KpoBU N U
MN B 3TOM nonyasAuun?

Pemienue. 11 MajoOYMCIEHHOM MOIYJISIUMNA HENb3S NMPUMEHUTh MaTeMa-
TUYECKOE BbIpayKeHUE 3aKoHa Xapau—BaitnOepra, mo3ToMy paccuuTarb YaCTOThI
BCTPEYAEMOCTH F€HOB HEBO3MOXKHO.

3apauya 2. bonesnnr Teii—Cakca, oOyciOBI€HHAs ayTOCOMHBIM PEIIECCUB-
HBIM T'€HOM, HEU3JIEUMMa; JIFOJIU, CTPAJAIoIIUe 3TUM 3a00JIeBaHUEM, YMUPAIOT B
nerctBe. B oHOM M3 OONBIIUX MOMYJISLMN 4acTOTa POKIACHUS OOJBHBIX JETEH
coctaBiser 1:5000. M3MeHHMTCS 1M KOHLIEHTPALMS IATOJOTMYECKOTO I'€Ha U
4acToTa 3TOro 3a00JICBaHUS B CJICAYIOIIEM MOKOJICHUU JaHHOW TMOMYJISIIIUU?
Pemenne. OdopmiisieM yciaoBue 3a/1aud B BUJE TaOJIUIIBI:

[Ipu3Hak I'en | T'enoTun
Bbonesnrs Teii—Cakca a aa
Hopma A A-

[TpousBoarmM MaTeMaTHUUECKYIO 3alIUCh 3aKOHa Xapau—BaitnOepra:

pta=1p"+2pg+q’ =1,

p — 4YacToTa BCTPEYaeMOCTH TeHa A,

¢ — YacToTa BCTPEUaeMOCTH T'€HA &,

P’ — 4acTOTa BCTPEYaeMOCTH JOMHUHAHTHBIX TOMO3HIOT (AA);

2pgq — 4acToTa BCTPEUYaeMOCTH T'eTepo3Uror (Aa);

¢’ — 4YacTOTa BCTPEYaEMOCTH PELIECCHBHBIX TOMO3HIOT (4a).

N3 ycnoBus 3agaun, cornacHo ¢popmyne Xapau—BaiinOepra, HaM U3BecTHa
YaCcTOTa BCTPEUaeMOCTH GOIBHBIX Aeteii (aa), T. €. ¢° = 1/5000.

I'en, BeI3bIBAIONIMH JaHHOE 3a00JI€BaHNE, MEPEUIET K CICAYIOMIEMY ITOKO-
JICHHUIO TOJBKO OT T€TEPO3UTOTHBIX POJUTENEH, TOATOMY HEOOXOAUMO HATH
4acTOTY BCTPEUAEMOCTH T€TEPO3UTOT (Aa), T. €. 2pq.

q=1/71,p=1-q="70/71, 2pg = 0,028.

OmnpenenseM KOHIEHTPALMIO TeHa B cleayronieM nmokoinenuu. OH Oyaer B
50 % raMeT y reTepo3uroT, ero KOHIEHTpaIus B TeHO(OHIE COCTABISIET OKOJIO
0,014. BeposTHOCTb POXKIEHUSI OOJIBHBIX JI€TEH q2 = (0,000196, uau 0,98 Ha
5000 nacenenusi. Takum 00Opa3oM, KOHLIEHTpALUs MaTOJIOTMYECKOro Ir'eHa U yac-
TOTa 3TOTO 3a00JIEBaHUA B CIEIYIOIIEM MOKOJICHUH JaHHOW TMOIMYJSIHNUA MpPaK-
TUYECKH HE U3MEHUTCS (€CTh He3HAYNTEIbHOE YMEHBIIICHNUE).

3agaua 3. BpoxxJeHHbII BBIBUX Oepa HacleayeTcsl JOMUHAHTHO, CPEAHSIS
MEHETPaHTHOCTh reHa 25 %. 3aboseBanue BcTpeyaeTcss ¢ yactoroil 6:10 000
(B. II. Ddpoumcon, 1968). Onpenenure 4nciIo TOMO3UTOTHBIX O0COOEH MO pe-
LIECCUBHOMY T'EHY.

Pemenne. OdopmiasieM yciaoBue 3a/1aud B BUJE TAOJIHIIBI:
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[Ipusnak I'en I'enotun
Hopwma a aa
BriBux 6espa A A-

Takum oOpa3oM, u3 ycioBus 3agauyu, corjacHo Qopmyne Xapau—
BaiinOepra, HaMm HM3BeCTHa 4acTOTa BCTPEYAEMOCTU I'eHOTUNOB AA U Aa T. e.
p2 + 2pq. Heob6xoaumo HaiiTh 4acTOTy BCTPEYAEMOCTH I'€HOTHUIIA aa, T. €. qz .

U3 popmyis p° + 2pg + ¢° = 1 SCHO, YTO YKMCIIO FTOMO3UIOTHBIX TIO periec-
CHBHOMY TreHy ocobeii (aa) ¢° = 1- (p° + 2pq). OnHako npHBeIEHHOE B 3a1aue
qrcino GonbHbIX (6 : 10 000) mpexcraBmsier co6oit He p° + 2pg, a b 25 % Ho-
cuTeneil TeHa 4, a UCTUHHOE YHCIIO JIIOJIeH, UMEIOIINX JaHHBIN T'€H, B YeThIpPE
pasa 6Gomsire, T. e. 24 : 10 000. CnenoBarensHo, p° + 2pg = 24 : 10 000. Torma
¢” (4HCII0 TOMO3HTOTHBIX 110 PELIECCHBHOMY TeHy 0cobeit) paBro 9976 : 10 000.

SAJAYHA IS CAMOKOHTPOJIA

3agaua 1. Jletu, OGonbHble (DEHUTKETOHYpPUEH, POXKIAIOTCS C YaCTOTOM
1:10000 HOBOpOX)IE€HHBIX. OnpenennTe NPOLEHT FETEPO3UTOTHBIX HOCHUTENIEH
reHa.

3agaua 2. AnpOMHU3M 001K (MOJIOYHO-0€1ast OKpacKka KO>XH, OTCYTCTBHE
MeJTaHWHA B KOX€, BOJOCSHBIX JIYKOBUIIAX WM JMUTEINN CETUYATKU) HACIEAYyeTCs
KaK PELECCUBHBIN ayTOCOMHBIN MpU3HaK. 3a00JieBaHNE BCTPEUAETCA C YACTOTOM
1:20 000 (K. ITepH, 1965). Onpeaenute NpoOUEHT T€TEPOIUTOTHBIX HOCUTENICH
reHa.

3apauya 3. HacneacTBeHHass METTeMOTJI00MHEMUSI — ayTOCOMHBIN peliec-
CUBHBIA NPU3HAK — BCTpedYaercss y 3CKUMocoB Ausicku ¢ yactotoir 0,09 %.
Onpenenure TeHETUYECKYIO CTPYKTYPY HNOMYJISIMU IO IAHHOMY MpPU3HAKY.

3amaua 4. Jlrogu ¢ rpynmoit kpoBu N cpenn HaceaeHUsl Y KpauHbl COCTaB-
151107 16 %. Onpenenure yactoty rpynn M u MN.

3agaua 5. Ilpu obcnegoBanum HaceneHus r0xHOM [lonpmm oOHaApyxkeHO
vl ¢ rpynnamMu kpoBu: M — 11163, MN — 15267, N - 5134. Onpenenute
4acTOTy I'€HOB LYuL" cpeau HaceseHus rXKHOU [lonbim.

3apauya 6. B CIIA oxono 30 % HaceneHust OLIyIIaeT ropbKUil BKycC (e-
HuntuokapOamuaa (OTK), a 70% — ner. CnocoOHocTh omymars Bkyc OTK
JNETEPMUHUPYETCSI PEIIECCUBHBIM reHOM a. OmnpeenuTe 4acToTy auiene A u a
B JIAHHOM ITOILYJISILIAM.

3agaua 7. 'pynnsl kpoBu no cucteme autureHoB M u N (M, MN, N) ne-
TEPMUHUPYIOTCS KOJOMUHAHTHBIMU I€HAMHU LY u LM Yacrora BCTPEYAEMOCTH
rena Ly Genoro nacenenns CIIA cocrapmsier 54%, y unneiines — 78 %, y
ackumocoB ['pennanguu — 91 %, y aBcrpanuiickux abopureHoB — 18 %. Omnpe-
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JIEIIUTE YaCTOTY BCTPEUAEMOCTH Tpymiibl KpoBU MN B KaKJI0M M3 3TUX MOITYJIsi-
1105058

3agaua 8. Ha mycThIHHBIN OCTPOBOK CIIy4ailHO MOMAajio OJHO 3€PHO IIe-
HUIIbI, TETEPO3UTOTHOM MO TeHY A. 3epHO B30ILJIO U JAJ0 HAYaJl0 CEPUU TMOKO-
JIEHUH, pa3zMHOXKAIOIIMXCS MyTeM camooribuieHus. KakoBa OyneT 1oisi rerepo-
3UTOTHBIX PACTEHUN Cpelu MpeICTaBUTENIed YETBEPTOro MOKOJICHUS, €CIIH Jie-
TEPMUHUPYEMbIH T€HOM MPU3HAK HE BJIMSET HA BHDKMBAEMOCTh PACTEHUM U Ha
UX pa3MHOXKeHue?

3agaua 9. AnbOMHU3M y PKU HacleAyeTcs Kak ayTOCOMHO-PEIeCCUBHBIM
npusHak. Ha o6¢cinenoBannom ydactke cpeau 84 000 pactenuii o6HapysxeHo 210
anbOuHOCOB. OTpeieTuTe YacTOTy BCTPEYaeMOCTH IreHa allbOMHU3MA Y PiKH.

3apaua 10. Ha ogaom u3 octpoBoB 06110 oTcTpeissHo 10 000 mucuir. 9991
U3 HUX OKa3aJiMCh PhDKETO IBeTa (JIOMMHAHTHBIN IPHU3HAK) U 9 ocobeit Oenoro
1BeTa (pereccuBHbIN npusHak). Onpenenure 4acTOTy BCTPEUYAEMOCTU T'€HOTH-
OB TOMO3UTOTHBIX PBIKUX JIMCHI], T€TEPO3UTOTHBIX PHIKHUX U OCNBIX B JTAHHOM
MOy JISIIINH.

3apauya 11. Onpenenure 4acToTy BCTPEYAEMOCTH aTbOMHOCOB B OOJIBIION
10 YUCIIEHHOCTH adpUKAHCKON MOIMYJISIUY, T/Ie KOHIIEHTPAlKs MaTOJI0THYECKO-
ro pereccuBHOro resa cocrasisaer 10 %.

3agaua 12. YV ropoxa pelieCCUBHBIN aJijiesib MPUBOJUT K MOSBICHUIO Oec-
XJIOPOPUIITBHBIX PACTEHUM, KOTOpbIE OTHOAIOT YK€ Ha paHHUX CTaAUSIX pa3BU-
tusa. Yacrora momuHantHoro amiensi cocrasiser 0,9. Paccuuraiite mpomo (%)
pacTeHui, MOruOaIMUX B KaXKJIOM MOKOJICHUU B JAHHOW MOMYJISIUU, YIUTHI-
Bas, YTO B HEW COXpaHsIeTCs paBHOBecue Xapau—BaitnOepra.

3apava 13. V3 nonynsiuu N B3sutn citydaiinyto BeiOOpKy u3 100 ocobeit,
Cpeau KOTOPBIX ObLIO BBIABICHO 64 ocobu ¢ reHotunom AA. Onpenenure dac-
TOTY PELECCUBHOTO aJJIeNs a B JAHHOW MOMYJIALIMM, YYUTHIBAas, YTO B HEH CO-
XpaHseTcs paBHOBecue Xapau—BaitnOepra.

3agaua 14. Y nosjeBok yepHas OKpacka IEepCcTH JOMUHUPYET Haja Oenoii, a
reTepO3UroThl M0 JAHHOMY I'eHy UMEIOT Cepyro OKpacky mepctu. Jlomns Genbix
MOJIEBOK B MOMYJISIUU cocTasisieT 36 %. Onpenenute koiandecTBo (%) YepHbIX
oco0ei, yunuThIBasi, YTO B JAHHOW MOIYJISIIIUU COXPAHSETCs paBHOBecHe XapIu—
Baitn6epra.

3apaua 15. Y pacTeHus 1bBUHBIN 3€B JOMHUHAHTHBIA ajienb R obecrneun-
BaeT IMPOSIBIICHUE KPACHOM OKPACKH I[BETKOB, pELIeCCUBHBIN I — Oenoi. ['eTepo-
3UTOTHI IO JAHHOMY TeHY po3oBble. HacToTa ajutens R B nmomnynsiuuu cocTaBiisieT
60 %. Onpenenute nomo (%) pacteHuil ¢ OeIbIMU IBETKAMU, YUYUTHIBAsI, YTO B
JTAHHOM TIOMYJISIIIUY COXPaHSIETCs paBHOBecue Xapau—BaitnOepra.
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3amaua 16. OniepeHHOCTh HOT Y Kyp HacJeayeTcs Kak JOMUHAHTHBIA MpHU-
3Hak. Onpegenure 0710 (%) NTUI C ONIEPEHHBIMU HOTaMH B TOMYJISILIUU, TIE
4acToTa ajijielisd OMepeHHOCTH HOT cocTaBiisieT 70 % u coxpaHseTcs paBHOBECHE
Xapau—BaitnOepra.

3apauya 17. OrcyTcTBHE XBOCTa y I'PhI3yHOB HACJEAyETCS KaK PELECCUB-
HbII Npu3HaK. ['eTepo3uroTsl UMEIOT YKOPOUYEHHBINA XBOCT 10 CPABHEHHIO C JI0-
MUHAHTHBIMM F'OMO3UroTaMu. YacToTa JOMHUHAHTHOTO aJUIENsl B MOILYJISLHUH CO-
ctaBisieT 80 %. Onpenenure 10510 (%) OECXBOCTHIX TPHI3YHOB, YUUTHIBAS, YTO B
JTAHHOM TIOMYJISIIIUY COXPaHsIETCs paBHOBecue Xapau—BaitnOepra.
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PA3OEN Vi
METO[Obl TEHETUKU YEJTOBEKA

OCHOBHBIE TEOPETUYECKHUE IIOJIO’KEHUSA

I'eneanornuyeckuii Mmerox npemioxken B 1883 rogy ®. NanbToHOM. DTO
METOJ| aHajiu3a POJOCIOBHBIX (MIPOCIICKUBAHUE HACJIEIOBAHUS HOPMAIBHOIO
WJIU TIATOJIOTUYECKOTO MPU3HAKA B CEMbE C YKA3aHUEM THUIIA POJCTBEHHBIX CBS-
3el MEeXIy 4JIe€HaMH POJOCIOBHOM). B MEIMIITMHCKON T€HETUKE €r0 Ha3bIBAIOT
KIUHUKO-2€Heal02u4ecKum, TaKk KaK MPOCIICKUBAIOTCS MATOJIOTUYECKUE PU-
3HAKU U MPUMEHSIOTCS METObl KIMHUYECKOTO UCCIIeI0BaHUS.

Cymb memooa: BbISIBJICHUE POJCTBEHHBIX CBS3CH U MPOCISKUBAHUE U3ydae-
MOTO MpU3HAKA CPe OJIM3KUX, TAJICKUX, IPSIMBIX U HEPSMBIX POJICTBEHHUKOB.

Imanwvt memooa:

1. Coop cBenmeHui 0 POJACTBEHHUKAX Yy npobanda (4ernoBeka, oOpaTuBIie-
rocsi K Bpauy-reHeTHKY ).

2. CocTaBieHue poa0CIOBHOM.

3. AHaJIU3 POJIOCIOBHOM.

Memoo npumensaemcsa 011 yCmaHoe1eHuA: a) HaCJIEACTBEHHOIO XapaKTe-
pa mpusHaka; O) TWUMA HACJIEIOBAaHWSA, B) T€HOTHIIOB YICHOB POJOCIOBHOMN;
') IEHETPAaHTHOCTH T'€Ha.

JI1s1 TOCTPOEHUST POJIOCIOBHBIX HMCIOJIB3YETCS CHUCTEMa CUMBOJIOB, IMpE-
noxxeHHas B 1931 roay anrnuiickum yuersiM FOctowm.

Ocnoeénble cumeonvl:
O — YKEHCKMI opranusM (He MMEIOIHIl aHAIM3UPYEMOTro IPU3HAKA)

. — MYXXCKOW OpraHu3M (MMEIOINUNA aHATM3UPYEMBI MPU3HAK )

<> — 10JT 0cOON POOAHTy HEH3BECTEH

— TIpo0aH T MY>KCKOT0 T0J1a

o

i ) — Opak (poauTtenu)

—
— netu (poJIHbIE CHOCHI)

O — IeTepO3UrOTHBII HOCUTENb aHAJTU3UPYEMOro IMpU3HAKa

[Ipu mocTpoeHMHM pPOJOCIOBHBIX HEOOXOIUMO COOIIOATh Caedyrouiue
npasuna:

a) HEOOXOIMMO BBISICHUTH IO COOPaHHOMY aHaAMHE3Y YMCIIO MOKOJEHUH;

0) pOJOCIIOBHYIO HAUMHAIOT CTPOUTH C MPoOaHa;

71



B) Ka)XJ10€ MTOKOJIEHHE HyMEpYyeTCs pUMCKUMU LU pamMu CJieBa.

I') CUMBOJIBI, 0003HAYAIONME 0COOeH OJHOTO MOKOJICHHS, PaclojararTcs
Ha TOPU3OHTAIHLHOW JIMHUHU U HYyMEPYIOTCS apaOCKUMu Iudpamu;

CylecTBYIOT CIEAYIOIINE MUNbl HACIe006AHUA TIPU3HAKOB:

® ayTOCOMHO-JIOMUHAHTHBI;
ayTOCOMHO-PELIECCUBHBIN;
CUEIJICHHBIN ¢ X-XpOMOCOMOH (C TTOJIOM) TOMUHAHTHBIH;
CUEIJIEHHBIN ¢ X-XpOMOCOMOMH (C TTOJIOM) PELECCUBHBII;
TOJIAHAPUYECKUH.

AYTOCOMHO-IOMUHAHTHBbIN THII HACJIEIOBAHUS

1. BonbHBIE BCTpEYaAIOTCS B KaXK10M MOKOJECHUH.

2. boneroT B paBHOU CTENEHU U MY>KUHHBI, U KCHIITUHBI.

3. bosbHOU peOeHOK POXKIAETCS Y OOJNBHBIX POIUTENCH C BEPOSITHOCTHIO
100 %, ecau oHU TOMO3UTOTHBI; 75 %, €CJIu OHU T€TEPO3UTOTHBI.

4. BepoatHOCTb poxkIieHUs 00JILHOTO pedeHKa Y 30poBbIX poauTeneit 0 %.

AYTOCOMHO-pelnleCCUBHBIN THIT HACJIEIOBAHMS:

1. BonbpHBIE BCTPEYaArOTCS HE B KAXKJAOM MOKOJIECHHHU.

2. bonerT B paBHOM CTENEHU U MY>KUYHUHBI, U )KEHIIHBI.

3. BeposTHOCTH pOXA€HUA OOJBHOTO pPeOCHKA Yy 3J0POBBIX POIUTENEH
25 %, ecnu oHU reTepo3uroTHel, 0 %, ecau oHu 00a, WM OAUH U3 HUX TOMO3H-
rOTEH MO JIOMUHAHTHOMY T'EHY.

4. Yacto nposiBIseTcs Mpu OJTU3KOPOICTBEHHBIX Opakax.

CueruieHHblid ¢ X-XpoMOCoOMOii (C MOJIOM) IOMHUHAHTHBIA THI HAacJie-
JOBAHMSI:

1. BosibHBIE BCTpEUAIOTCS B KAXKIOM IMOKOJICHUH.

2. bBoseror B 0OJIBIIEN CTEIIEHH KEHIIIMHBL.

3. Ecnwm oren 60seH, TO BCe ero 1o4epu OOIbHBI.

4. BosibHOM pPeOEHOK POXKTACTCS Y OONBHBIX POJIUTENIEH C BEPOSTHOCTHIO
100 %, ecau MaTh TOMO3UTOTHA, 75 %, €CIM MaTh reTEPO3UTOTHA.

5. BeposiTHOCTB pOsKIeHUS OOJILHOTO peOeHKA Y 31I0pOBbIX poauTeneit 0 %.

CuenyieHHbIH ¢ X-XpOMOCOMOIi (C M0JIOM) pelieCCUBHBIA THII HACJIE0-
BaHHA:

1. BonbHBIE BCTPEYAIOTCS HE B KAXKJIOM MOKOJICHHH.

2. boueroT, B OCHOBHOM, MY KYHUHBI.

3. BeposaTHOCTH poxieHUs OOJIBHOTO MaJlbuMKa Yy 370POBBIX POJUTENEH
— 25 %, 6onbHOM neBoukd — 0 %.

Tosanapuveckunii THII HACTIEOBAHMS:

1. BonbHBIE BCTpEUAIOTCS B KAXKIOM MOKOJECHHH.

2. BoJeroT TOJIBKO MYy>KUYHMHBI.

3. Ecmm oter 60J1eH, TO BCE €I0 CHIHOBBS OOJIBHEI.
4. BeposTHOCTh pOXAEHUS OOJIBHOTO MajbuKMKa y OOJILHOTO OTIIa paBHA
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BausnenoBblii Meton (npemioxken B 1876 rony ®. NanbToHOM) — 3TO
U3y4YeHHE T'€HETUYECKUX 3aKOHOMEPHOCTEN Ha OJIM3HEaxX.

Cymp memooa: cCpaBHEHVE TIPU3HAKOB y PA3IMUHBIX TPYIIT OJU3HEIOB, UC-
XOJIsl U3 UX CXOJICTBA (KOHKOPOAHMHOCMU) WK PA3I4us (OUCKOPOAHMHOCIU).

Imanwvt memooa:

1. CocraBnieHue BIOOPKH OJIM3HELIOB U3 BCEH MOIMYJISLUU.

2. JInarHoCTUKA 3UTOTHOCTU OJIM3HEIIOB.

3. YcraHoBieHUE COOTHOCUTEIBHON POJIM HACJIEACTBEHHOCTH U CPEJIbl B
(bopMHpOBaHUYU MTPU3HAKA.

JIJ1s1 OLIEHKU POJIM HACIECTBEHHOCTH U cpelibl B DOPMUPOBAHUU U Pa3BU-
TUU TPU3HAKA UCTIOJIB3YIOT hopmyiy XoJbIUHTepPA:

1 _ KMB% - KJIB%
100 % — K15%

rne H — nmonst nacnencreennsix daktopoB, KMb% u KIb% — konkopaaHT-
HOCTh MOHO3HUTOTHBIX U JIM3UTOTHBIX OJM3HEIIOB B MPOIICHTAX.

Ecnmu H 6onbire 0,5, To B hopMupoBaHUM MTPU3HAKA OOJBIIYIO POJIH UTPAET
redorur, eciu H menbie 0,5, To 00JbITyI0 POk UTPAET Cpea.

Kpome 31X METO0B B I€HETHKE YEJIOBEKA CYIIECTBYIOT METOAbI: LIUTOIE-
HETHUYECKUN, TMOMYJISIIUOHHO-CTATUCTUUECKUN, OMOXUMHUYECKHE, PEKOMOMHAHT-
noit JIHK, nepmatornmuduueckuii, MomenupoBaHUs, TEHETUKA COMATHUYECKUX
KJIETOK, ompenesieHuss X- U Y-II0JIOBOTO XpOMAaTUHA, ITPEHATaJIbHOM JIHATHOCTHU-
KH.

PEIHIEHUE TUIIOBBIX 3AJIAY

3anayva 1. Onpenenure TUII HACTEOBAHUS.
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Pemenue. [Ipu3Hak BCcTpedaeTcs B KaXOM MOKOJEHHH. IJTO Cpa3y HC-
KJIFOYAeT PELIECCUBHBIN THUIT HACJIENOBaHUs. TaK Kak JaHHBIM NPU3HAK BCTpeYa-
€TCSl U Y MYXKUYHH U Y KEHIIHWH, TO 3TO UCKJII0YAET TOJaHIPUIECCKUN TUIl HACJIE-
noBaHus. OcTaeTcss JBa BO3MOXHBIX THIIA HACJIEJOBAaHUSA: ayTOCOMHO-
JOMHWHAHTHBIA W CUETUICHHBIN C IMOJIOM JOMHWHAHTHBIM, KOTOPHIE OYE€Hb CXOXKHU
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Apyr C JpyroM.
VY myxuunsl [I-3 ecth nouepu kak ¢ nanabsiM npuszHakom (III-1, III-5, I1I-7), Tak

u 6e3 "ero (III-3), yTo ucKIIOYaeT CIENICHHBIN ¢ M0JI0M JOMUHAHTHBINA THUI Ha-
CJeOBaHMs. 3HAYUT B JAHHOW POJOCIOBHON — ayTOCOMHO-JOMUHAHTHBIA THI
HacJICIOBaHUS.

3amaua 2. Onpenenure TUIT HACJIEA0BaHMUS.
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Pemenne. [Ipu3Hak BcTpedaeTcs HE B KOXKIOM MOKOJECHUU. DTO MUCKITIOYA-
€T JIOMUHAHTHBIN TUT HACJIeIOBaHMs. TaK Kak MpU3HAK BCTPEUACTCS Uy MYyXK-
YUH ¥ y KCHIIHH, TO UCKIIOYAET TOJAHAPUYECKUA TN HacienoBanus. s uc-
KITFOUEHHUS CIEIJICHHOTO C TOJIOM PEIECCUBHOTO THUIIA HACJIEIOBaHUS HEOOXO-
Mo paccMoTpeTh cxeMy Opaka [11-3 u I1I-4 (y My X4uHBI 1 KEHIIUHBI TPU3HAK
HE BCTpedaercs). B gaHHOM ciydae €ciiM JOMyCTUTh, YTO T€HOTHUIT MY>KUYHHBI

Y, a TCHOTHII CHIIMHB XX, y HUX HE MOXKET POIHTHCS AO0Ub C JAHHBIM
MPU3HAKOM
(X"X"), a B 1aHHOMN POIOCIOBHOM €CTh JO0Yb C TAKUM IMpHU3HAKoM — IV-2. Vuu-
ThIBasi BCTPEUAEMOCTh NMPU3HAKA B PABHOM CTENEHU M y MY>KUUH U y KEHIIUH U
ciy4ail OJM3KOpPOJCTBEHHOTO Opaka, MOXKHO 3aKJIIOYUTh, YTO B JAHHOW POJIO-
CJIOBHOM MMEET MECTO ayTOCOMHO-PELIECCUBHBIN TUIT HACJIETOBAHHUSI.

3apaya 3. KOHKOpJAHTHOCTh MOHO3WTOTHBIX OJIM3HEIIOB MO Macce Tela
coctaBiseT 80 %, a qu3urotHeix — 30 %. KakoBoO COOTHOIIEHNE HACIIEACTBCH-
HBIX U CPEeIOBBIX (PAKTOPOB B POPMUPOBAHUH MpU3HAKA?
Pemenne. Ilo dopmyne Xonpuuurepa paccuntaem KodhuimeHT Hacue-
JTyEMOCTH:
_ KMbB% — KJ1b%

100 % — KJIb%
80%—30%
T100%-30%

Tak kak koddduiment nacneayemoctu pased 0,71, To B popmupoBanuu
npu3HaKa OOJIBIIYIO POJIb UTPAET T€HOTHIL.

b
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SAJAYHA IS CAMOKOHTPOJIA

3amaua 1. Onpenenure TUIT HACIEAOBAHHUS.
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3agauya 2. Onpenenure TUIT HACIEIOBAHHUS.
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3agauya 3. Onpenenure TUIT HACIEAOBAHMUS.
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3agava 4. ['pynner kpoBu 1o cucteme ABO y MOHO3UTOTHBIX OJM3HEIOB

coBmagatoT B 100 % ciydaeB, a y nu3urotHeix o6musHenoB B — 40 %. Uewm ompe-
nensieTcs KodGPUIMEHT HACIeyeMOCTH — CPEION MM HACIIEICTBEHHOCTHIO?

3agmauya 5. Kakue U3 nepedyucieHHBbIX MPU3HAKOB XapaKTepU3yIOT ayTo-

COMHO-JIOMMHAHTHBIN THUIT HACJIEJIOBaHUS: a) 3a00JieBaHHWE OIMHAKOBO YacTO
BCTpEUASTCS Y JKCHIIUH M Y MY>KUrH; 0) 3a00JIeBaHUE TIepEAeTCs OT POJUTEIICH
JETSAM B Ka)KJIOM TTOKOJICHUH; B) Y OOJILHOTO OTIIa BCE JOYEPH OOJIbHBI; T') ChIH
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HUKOTJIa HEe HacjeayeT 3a0ojeBaHKe OT OTIA; /1) POAUTEIN OOJIBHOTO peOeHKa
3710pOBBI?

3apaya 6. Kakue M3 nepeyrcieHHBIX MPU3HAKOB, XapaKTEPHU3YIOT ayTo-
COMHO-PCIICCCUBHBIA THIT HAcCIEIOBaHMs: a) 3a00JieBaHWE OJMHAKOBO YacTO
BCTpPEYAETCS Y JKEHILUH U Y MY>KUrH; 0) 3a00JieBaHuE TIepeIaeTCs OT POJAUTEIICH
JIETSAM B KaKJIOM TIOKOJICHUH; B) Y OOJBHOTO OTIIa BCE 1I0YEPH OOJIbHBI; T) POIU-
TENN SIBJIAIOTCS KPOBHBIMHM POJCTBEHHHKAMHM; JI) POJIUTENIN OOJIbHOTO pedeHKa
3710pOBBI?

3agaua 7. Kakue U3 nepevyuclieHHbIX MPU3HAKOB XapaKTepU3YIOT JTOMU-
HAHTHBIN, CUEIJICHHBIM ¢ X-XpOMOCOMOW THUIl HACJEeIOBaHHUA: a) 3a00JieBaHHE
OJIMHAKOBO YaCTO BCTPEUAETCS y KCHILUH U Y MY>KUuH; 0) 3a0o0yieBaHue mepe/a-
€TCsl OT POJUTENEH AETSIM B Ka)KIOM MOKOJICHUU; B) y OOJILHOTO OTIIA BCE A0Ye-
pu OOJIBHBI; T') ChIH HUKOT/A HE HacleAyeT 3a00jieBaHue OT OTIA; J1) €CIu 00JIb-
Ha MaTh, TO HE3aBHCHUMO OT MOJa BEPOSATHOCTH POXKIEHUS OOJHLHOTO pedeHKa
paBHa 50 %?

3agaua 8. Kakue mpusHaku XapaKTepHU3YyIOT PELIECCUBHBIN, CIIETIICHHBIH
¢ X-XpOMOCOMOW THWIl HAaclie[JOBaHUs: a) 3a00JieBaHHUE MPEUMYIIECTBEHHO
BCTpeyYaeTcs y My>KuuH; 0) 3a001eBaHUE BCTPEUYAECTCS HE B KAKJOM MOKOJICHHH;
B) y OOJILHOTO OTIIa BCE JI0UepH OOJIBHBI; T') ChIH HAceAyeT 3a00JieBaHUE OTIIA;
1) €CJIM 3]I0pOBasi MaTh SIBJISICTCS. HOCUTEIbHUIEH I'eHa, TO BEPOSTHOCTH TOTO,
YTO CHIHOBBS Oy 1yT O0sbHBI paBHa 50 %?
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PA3OEN IX
OMNPEAENEHUE BEPOATHOCTHU
FTEHETUYECKU OBYCIOBJIEHHbIX COBbITUN

OCHOBHBIE TEOPETHYECKHUE ITOJIOKEHUSA

B meaunuHCKON TeHETHKE OmnpeiesieHUe BEPOSITHOCTH Te€HETHYECKH O0Y-
CJIOBJICHHBIX COOBITHI UMEET 00JIbIIIOE 3HAaUCHUE.

Hammpumep: renetmueckas aerepMuHauus nosa. SUIEKIETKHA KEHIIUHbI
nMerT X-xpomocomy. CepmaTto3ouipl HecyT X- Wi Y-xpomocoMmy. PaBHOBe-
POSITHO CIIMSIHUE KaXXJ0r0 M3 HUX C siilekneTkon. Ecnu sitnekierka Oyner or-
JIOJOTBOPEHA CHEPMATO30MAOM C X-XpPOMOCOMOM, U3 3UTOTHI PA30BLETCS JiE-
BOYKA, €CJIM CIIEPMATO30UIAO0M C Y-XPOMOCOMOM — MajbuuK. Tak Kak Koiauye-
CTBO CIIEPMATO30UAOB TOTO M JAPYTrOro TUIIA OAWHAKOBO, TO KAXKIOE U3 ITUX
JIBYX BO3MOKHBIX COOBITUN paBHOBEPOSITHO. Clie10BaTEIbHO, B MOJIb3Y POXKJIE-
HUS MQJIbYMKA UMEETCS OJIMH OJIarONMPUSITHBIN IIAHC U3 IBYX BO3MOYKHBIX, TO K€
Y B MOJIb3Y POXKACHUS AEBOUYKHU. OTCI0/1a BEPOATHOCTH POKICHUS MAIbYMKA WU
neBouku cocrapiseT 1/2 (50 %).

BepositHocth (P) B €€ KOJIMUECTBEHHOM BBIP@XKEHUU TPEACTaBIsSET 4acT-
HOE OT JieJieHUsl yucia onaronpuaTHeix maHcoB (F) Ha oOliee ynciio Bcex IiaH-
coB (S) mn:

F
P=—
S
B namewm ciyuae, xorna F paBHo egunuie, a S — nym, P pasuo 1/2. To
K€ CaMO€ MOKHO BBIPA3UTh B MPOLICHTAX:

F
P% = 100§ =100 x 1/2 =50 %.

B 0onbIIMHCTBE MPOCTHIX CIY4YaeB, MOIb3YACh 3TUMHU (POPMYTIaMU, MOKHO
BBIYUCIIUTh BEPOSITHOCTH POKIACHUSI peOEHKa C ONpEACICHHBIM HACIIE/ICTBEH-
HBIM [TPU3HAKOM.

B Oonee cioxHBIX Cily4yasix NMPU BBIYHCICHUU BEPOSITHOCTU T'€HETUYECKU
00yCIIOBIIEHHBIX COOBITUN HY)KHO UMETh B BHJIY CJICITYIOITUE TIPABHIIA.

IIpaBuio 1. Bepoamnocms nocnedyouiezo codvimusa He 3asucum om
npeoutecmeo8aguiux coovtmuil.

Ecnu B cembe A. mepBeiM peOEHKOM ObliIa JIEBOYKA, KAKOBA BEPOSATHOCTD,
YTO BTOPBIM PEOCHKOM OYJET MaIbuuK?

Hepenko mymaror, 4TO MOCKOJIBKY PACIICIUICHHE MO IMOJY MPOUCXOJIHUT B
orHouieHuu 1:1, u mepBeIiM peOEHKOM B ceMbe A. Obla JAeBOYKA, 3HAYUT BTO-
PBIM JIOJDKEH ObITh MalTbuuK. CTaTUCTHKA JTOKA3bIBAET, UTO ITO 3aKIIOUCHUE HE-
npaBuibHO. [lon BTOporo peb€nka, Tak ke Kak U MoJ IEPBOT0, 3aBUCHUT OT CIIy-
yas. YUCIEHHOE COOTHOLICHUE CIIEPMATO30UIOB C X- U Y-XpPOMOCOMOM y OTIa
JIETEH ToCIie POXKIACHHS MEPBOTO peOEHKAa HE M3MEHIIIOCh U TIPH MeH03€ BO3HU-

77



KaeT paBHOE YUCIO CHEepMaTo30M]I0B 00oux TUMoB. CleaoBaTelibHO, BEpPOSIT-
HOCTb POXICHUS MaJlbYMKa MpU BTOPOH OEpeMEHHOCTH, KaK U MIPHU MEPBOMl paB-
Ha 1/2 wim 50 %, u BEpOATHOCTH POXKACHUS JIEBOUYKH cocTaBisieT Toxe 1/2 (50
%).

B cembe B. poaunuck nBa pebenka, o0e neBouku. KakoBa BepOATHOCTD,
YTO TPEThbUM peOeHKOM OyneT Toxe aeBouka? Mcrnonb3ys To ke pacCykJeHue,
ClIelyeT CKaszaTh, YTO TaK KaK COOTHOIIEHHE CIIepMaTo30MI0B ¢ X- U Y-
XpOMOCO-MOH Yy OTIIa MOCJIE€ POXKICHUS JABYX JE€Te HE U3MEHUIIOCh, TO BEPOSIT-
HOCTb TOTO, YTO TPETHUM peOEHKOM OyneT aeBouka cocrapiseT 50 %.

B o6miem Buje paccMarpuBaeMoe MpaBuilo BeIpaXkaeTcs Tak: MpHU ABYX WU
HECKOJIbKUX HE3aBUCUMBIX COOBITUAX, BEPOSITHOCTD MOCIIEAYIONIETO COOBITHS HE
3aBucHUT oT npenpayuux. Jle llarense Boipasun 3to B popme adopuszma: «Be-
POSITHOCTD MaMATH HE UMEET.

IIpaBuwio 2. Bepoamnocms coenadenus He3A8UCUMBIX COObimull (npa-
6UJI0 YMHONCEHUSA 6EPOAMHOCHEIL).

Cembst M. pemnna nmerth IByxX aeteil. KakoBa BeposITHOCTh, yTO 00a pe-
0¢Hka OyayT manbuuku? Beiiie ObUIO MOKa3aHO, YTO BEPOSITHOCTH POXKICHUS
pebEHKa OMpeIeICHHOrO MoJa IPpU BTOPOl OEPEMEHHOCTH HE 3aBUCHUT OT 10Jia
nepBoro pedénka. ITo He3aBUCUMBbIE cOObITUA. [IpH BYX 3a4aTHsIX BO3MOKHBI
YEeThIPE PABHOBEPOSTHBIX PE3YJIbTATA:

1) mepBslif peOEHOK MaJIbUKK, BTOPOl — MaJIbYUK;

2) mepBblil peOEHOK MaIb4yHK, BTOPON — JI€BOYKA;

3) mepBbIii peOCHOK JE€BOYKA, BTOPOM — MAaJIbUUK;

4) mepBbIil peOEHOK AEBOYKA, BTOPOM — JI€BOYKA.

DTHU YeThIpe cilydasi IpeICTaBIEHbl Ha CXEME.

1-i1 peGeHoK 2-i1 peOeHOoK Htoro B cembe
[Ton BepositHOCTB [lon BepositHOCTB [Toxn BepositHOCTB
Mambank | 1/2 (50 %) | MBI |y 05 0
Manpunk 1/2 (50 %) ﬁiizii
JeBouka 1/2 (50 %) ’ 1/4 (25 %)
JIeBOUYKA
Mambank | 1/2 (50 %) | 7BOHKD |4 95 04
JleBouka 1/2 (50 %) lLELL
Jlepouxka | 1/2 (50 %) | "CBOTE |14 05 04
JIeBOYKA

HerpynHo BUAETH, YTO POXKIACHUE B CEMbE JBYX MAJbYMKOB MPEJCTABISACT
co0oit 1 u3 4 paBHOBO3MOXXHBIX citydaeB. CienoBareiabHo, 1o hopmyIie:

P=— ,rne F=1,a S =4, BepoATHOCTb POXKIACHUS B CEMbE JIByX MaJIbUH-

S
KOB cocTtaBisieT 1/4 wnu 25 %. DTOT e pe3ynbTaT MOXKHO MOJIYYUTh U IPYTUM
yTEM, YMHOKUB BEPOSITHOCTH HE3aBHCHUMBIX COOBITUI. BEpOATHOCTH TOrO, UTO
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nepBbIi peOEHOK OyAeT MadbuuK — 1/2, BEpOSITHOCTh TOTO, YTO BTOPOH peode-
HOK OyJleT Majb4uK Toxke 1/2. OTcro/1a BEpOSITHOCTh COBIAJICHUS IBYX COOBITHIA
(poxaeHre MajlburKa MpU MEepBOM U BTOPOM OepeMEeHHOCTH) paBHa 1/2 x 1/2 =
1/4 (25 %).

[IpaBuno yMHOXKEHHS BEPOSTHOCTEH MO3BOJIAET JIETKO PEUIUTh U TAKYIO
3anauy. Cembs B. pemmna umerts Tpex geteil. KakoBa BeposITHOCTb, 4TO BCe Jie-
T OynyT AeBOYKH? BepoATHOCTh POKIACHUS KaXKIOM U3 TpeX JAOYEepeil cocTaB-
asiet 1/2. BeposSTHOCTh UMETh TpeX Jouepeit paBHa Mpou3BeAcHUto 1/2 x 1/2 x
1/2=1/8 umu 12,5 %.

IIpaBuio 3. Bepoamnocms, umo cayuumces audo 00Ho, 1ubdo opyzoe u3 He-
CKObKUX Hecoemecmumuix coovimuil. (Ilpasuno cnosxcenun eeposmmuocmeit).

KakoBa BeposITHOCTb, UTO Cpelu JIBYX JETEW B ceMbe OYIyT U JEBOYKA U
MaJb4MK (MO0 MepBbI PEOEHOK JeBOYKA, BTOPOM MaJbUYUK, MO0 MEepBBIA —
MaJibuuK, BTOpPOU JIeBOYKA, HO HE 00a peOeHKa OHOTO 1oJia)?

['nans Ha IPUBEEHHYIO BBIIIE CXEMY, MOKHO BUJETh, YTO B CEMbE U3 JIBYX
JeTel BOBMOXEH Cllydaid, KOrja MepBbIM PEOCHKOM SIBJIIETCA MallbUMK, a BTO-
pbIM JieBouka. BepositHoCTh 3TOTO ciydast 1/4. Kpome Toro, BO3MOXKeH Cliy4an,
KOTI'/Ia epBbId peOCHOK IEBOYKA, @ BTOPON — MaslbuuK. BeposATHOCTh TOXKeE paB-
Ha 1/4. CnenoBarenbHO, BEPOSTHOCTh UMETh PA3HOMOJIBIX JeTel (MO0 MepBbIil
MaJb4MK, BTOpas J€BOYKA, JTMOO MepBas AeBOYKA, BTOPOH MaJbUMK) COCTaBISET
CYMMY BeposiTHOCTeH 3Tux coObituil 1/4 + 1/4 = 1/2 (50 %).

PEIHIEHUE TUINIOBBIX 3A/IAY

3agaua 1. 310poBas xKeHIIMHA, OpaT KOTOpoi O0eH reMouiInei, BhIlIa
3aMyK 3a 3710poBoro myxxuuny. Ilpu nuddepennmansHol 1uarHocTuke 0oJies-
HU OpaTa yctaHoBieHa TeModmins B, Haciaemyemas Kak CUEIUICHHBIN C MOJIOM
PELECCUBHBIN TMPU3HAK, YTO ITOATBEPKICHO AHAIM30M pPOAOCIOBHOM. [leHer-
panTHOCTh remoduiauu B 100 %. Onpenenure:

a) BEpOSATHOCTb, UTO MepBbIi peOCHOK OyaeT 00JieH;

0) BEpOSITHOCTb, UTO MPU HAJTTUYUH B CEMbE JBYX JETEH, OJUH U3 HUX OyIeT
OOJIbHBIM.

Pemrenmne.

A. CornacHo ycJlOBUSAM 3a/1ayH, 37I0pOBasl >KEHIMHA, OpaT KOTOpor OoJieH
reMo(uiIMe, BhILUIA 3aMY3K 32 3J0POBOro Myx4uny. [Ipu Gnoxumuyeckom aHa-
nu3e GakTOpOB CBEPTHIBAHUS KPOBU YCTAHOBIIEHO, YTO 0OJI€3Hb BhI3BAHA HEJOC-
TaTo4HOCTHI0 (pakTopa Kpucrtmaca (dakrop IX). luarnoz — remodunus B. bo-
JIE3Hb HACIIEYETCsl KaK CIETUICHHBIM C MOJIOM PELEeCCUBHBIN MPU3HAK. AHAIHU3
POJIOCIIOBHOM MOATBEPAUI ITO 3aKIIOYEHUE U TIOKA3all, 4YTO MaTh OOpaTUBIIECICS
32 COBETOM JKEHIIMHBI rerepo3urotHa. llenerpantHocts remodunuu 100 %.
[Ipu ompeneneHrny BEPOSITHOCTU POXKACHHUS OOJBHOTO peOEHKa, MPEXkAE BCETO
OTMETHM, YTO FEHOTHIT KOHCYJIbTHPYEMOil KEHIMHBI MOXKeT 6bITh 60 X X",
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6o XBX®, Tak kak eé marth reTepO3UroTHa XBXb, a TeHOTHII €€ OTIa XBY, TO
BEPOSITHOCTh, YTO OHA TOMO3UIOTHA paBHA 1/2, Tak ke KaKk U BEPOATHOCTh reTe-
PO3UTOTHOCTU. BeposaTHOCTh poXkKeHUs OOJBHOTO pedeHKa y TeTepO3UroTHON
KEHIIMHBI PU Opake ¢ HOPMAIbHBIM MYX4YHHOU cocTaBisieT 1/4. CnenoBareib-
HO, BEPOSTHOCTh, YTO PEOCHOK OT 3TOoro Opaka OyaeT OosieH reModuiueit co-
craisiet 1/2 x 1/4=1/8 (12,5 %).

b. Ilpu KOHCYJIBTUPOBAHUU ITOTO Clydasi Bpad JOHKEH UMETh B BUAY Clie-
IyIolue o0cTosITeNbcTBa. Bo-nepBhIX, €ciu MpHu MOJ0KUTEILHOM COBETE KOH-
CYJIbTAHTa, CEMbS 3aX0YeT UMETh JIBYX JETei, TO BEPOSITHOCTh TOIO, YTO OAMH
u3 HUX Oyner OoneH paBHa 1/8 + 1/8 = 1/4. Bo-BTOPBIX, BEPOSATHOCTH POIKIACHUS
reTepO3UrOTHOrO HOCHUTEIIS COCTABIIAET IIPU OJHOM peOeHke B ceMbe 1/8, a mpu
nByx — 1/4. BeposTHOCTB Iepeayu reHa reModuiaIny MoToMCTBY (O0JIbHBIE +
HOCHUTEJIM) paBHa, IIpU OJHOM peO&Hke B cembe, 1/4. Eciam ke cembs Oyner
UMETh JIBYX JIeTed, TO BEPOSATHOCTh, YTO OJAUH M3 HUX OyJeT JuO0 OOJIBHBIM,
1m0 HocuteneM, cocTaBisieT 50 %.

3agaua 2. ['mroko3ypusi — ayTOCOMHO-perieccuBHOe 3a0oneBanne. Kakos
PHUCK POXIEHHUS OOJNBLHOTO peOCHKa y CYNPYroB, KaXKAbld M3 KOTOPBIX HMEI
6oJsbHOTO Oparta?

Pemenue. bonpHOI peOCHOK MOXET POAUTHCS TPU YCIOBUH, YTO 00a
POIUTEINST TeTePO3UTOTHBI. KaKIplii U3 CYNpYroB IeTEpO3UTOTEH C BEPOSITHO-

cThio 2/3. CoryiacHO MpaBUjly YMHOXEHUSI PUCK POXKICHUS OOJBHOTO pEOCHKA =
1/4 x 2/3 x2/3=1/9 (11,11 %).

SAJAYA JJIAA CAMOKOHTPOJIA

3apauya 1. PetunoOnacToma — 3J710Ka4yeCTBEHHAsl OIMYyXOJib TJlaza — Jie-
TEPMHUHHUPYETCS TOMUHAHTHBIM ayTOCOMHBIM T€HOM C MIEHETPAHTHOCTHIO OKOJIO
60 %. B ceMbe 310pOBBIX poaUTENEH pedeHOK OoJieH peTuHoOmacToMoi. TeTka
M0 JIMHUM OTLA ATOro pebeHka Taxxke 6onpHa. KakoBa BepOATHOCTb, YTO APYroi
peOEHOK B 3TOM ceMbe OyaeT 60seH?

3agaya 2. Myx4MHa ¢ ayTOCOMHO-PELIECCUBHBIM 3a00J1€BaHUEM COCTOUT B
Opake co cBOE€H JBOIOPOJHOW CecTpoil, KoTopas 3a0poBa. Paccuuraiite puck
POXKJIEHUS B 3TOI ceMbe O0IBHOTO pedeHKa.

3anava 3. V 310poBbIX poautenen 5 aereil. JIBa cbiHa 60JbHBI reMO(HIIH-
el, ChIH U JBE Jouepu 3710poBbl. KakoBa BeposSTHOCTH 3a00J€BaHUS TeMO(UITH-
€l BHYKOB?

3agava 4. YV denmoBeka JOMHUHAHTHBIN IeH A JETEPMUHHUPYET aXOHIPOILIA-
3110 (KapJIMKOBOCTh, PE3KOE YKOpPOUEHHE cKelleTa KOHeuHoctTel). Ero annens,
PELIECCUBHBIN I'€H a, 00YCIIaBINBAeT HOPMAJIBHOE CTPOCHUE CKEJIETA.
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a) JKEHIIMHA, UMCIOIIasi HOpMaJbHOE CTPOSHHUE CKelleTa, BBIILIA 3aMyXK 32
MY)KYHHY T€TepPO3UTOTHOIO M0 IeHy axOHIporuta3uu. KakoBa BEpOsSTHOCTH poO-
KJIeHUs peOeHKa ¢ aXOHApoIIazuei?

0) ’KeHIIMHA, UMEIoIasi HOPMAJIbHOE CTPOCHHUE CKEJIeTa, BBIIUIA 3aMyXK 32
MY>KYMHY TOMO3HUTOTHOTO IO TeHY aXxoHAporuia3uu. KakoBa BEpOSTHOCTb, YTO Y
ux peOeHKa OyIeT aXOHIPOIIa3us?

3apauya 5. CemeitHas Muoruierus (IEPUOJAUYECKH MOBTOPSIOIINAECS Mapa-
JIMYM KOHEYHOCTEH) 00yClIOBIeHa IOMUHAHTHBIM TeHOM M.

a) OOJBPHON MY)KUMHA, T€TEPO3UTOTHBIA IO T'eHYy CEeMEHWHOH MHUOIUICTHH,
KEHWJICS Ha 310pOBOi eHluHe. KakoBa BeposITHOCTh, YTO UX peOEHOK OyaeT
00JIETh MUOILIIETHEH?

0) My M *eHa — POJCTBEeHHUKHU. O0a reTepo3UroTHHI M0 FeHy CEMENHHOM
muoruieruu. OnpeneanuTe BEPOATHOCTh POXKACHUS Y HUX O0JIBHOTO peOeHKa.

3agauya 6. Y deroBeka MMpH criepMaToreHe3e 00pa3yroTcs B PaBHBIX KOJIH-
YeCcTBax CIIEPMaTO30U bl JABYX TUIOB. CriepMaTo30ubl C X-XpPOMOCOMOUW MpH
OIJIOJIOTBOPEHUH SIUICKJICTKH TETEPMHUHUPYIOT Pa3BUTHE OCOOM KEHCKOTO IIO-
Ja, a ClIepMaTO30UIbI ¢ Y -XPOMOCOMOM — MYKCKOTO.

a) KaKoBa BEPOSITHOCTh, YTO B CEMbE TIEPBBIM PEOCHKOM OyIeT MATbYMK?

0) B ceMbe H. mepBbiM peGeHkom Ob1 Masibuuk. KakoBa BEpOSTHOCTD, YTO
BTOPBIM PEOCHKOM B 3TOH ceMbe OyIeT AeBoYKa’?

B) KaKOBa BEPOSITHOCTD, UTO BTOPHIM peOEHKOM B ceMbe H. OymeT Manpuuk?

3amauya 7. Cembs P. peminiia uMeTh ABYX JACTEH.

a) KaKkoBa BEPOSITHOCTh, YTO 00a peOeHka OyayT 1eBOYKH?

0) KaKoBa BEPOSITHOCTh, YTO MEPBbIA peOCHOK OyeT AEBOYKA, a BTOPOH —
MaJb4yuK?

B) KaKOBa BEPOSITHOCTb, YTO OAMH U3 JieTel OyJeT AeBouka, a APyrou —
MaJb4YuK?

3agaua 8. HacneacrBennoe 3a0oseBaHue 00yCIOBICHO TOMUHAHTHBIM ay-
TOCOMHBIM reHOM P. Matb 60JibHA U TeTepo3uroTHa 1o resy P, oter 310poB.

a) KaKkoBa BEPOSITHOCTb, YTO MX MEPBBIA peOeHOK OyaeT OOJbHBIM?

0) nepBbIii peOEHOK O0JIeH; KaKOBa BEPOSTHOCTb, YTO BTOPOUM peOEHOK OY-
JET 3710pOB?

B) KakoBa BEPOSTHOCTb, YTO W3 JIBYX JETeH B ceMbe 00a peO&Hka OyayT
00JBHBI?

3agaua 9. HacnencrBennoe 3aboiieBaHre 00yCIIOBIECHO PELIECCUBHBIM ay-
TOCOMHBIM reHOM n. O6a poauTens 310pOBbI U T€TEPO3UTOTHHI IO FEHY N.

a) KaKkoBa BEPOSITHOCTb, YTO MX MEPBBIA peOeHOK OyAeT OOJbHBIM?

0) KakoBa BEpPOSITHOCTb, YTO MPU POXKJIECHUU TPEX JIeTeld BCE OHU OYyIyT
310pOBBI?

B) KakKasl 4acTh UX JieTel OyayT 1u00 OOJBLHBIMU, INOO HOCUTEIISIMU TeHa n?
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3agaua 10. PeneccuBHBIN TeH 1 JeTepMUHUPYET OOJie3Hb. B mokoneHnn
JeI0B BCE 370pOBHI. babyIika co CTOPOHBI OTIIA U JIe]] CO CTOPOHBI MaTEpHU Te-
TEPO3HUTOTHEI 110 TeHY 71, OCTAIbHBIE TOMO3UTOTHBI (NN).

a) KaKoBa BEPOSITHOCTb, YTO MX BHYK OyeT 0oseH?

0) KaKkoBa BEPOSITHOCTh, YTO UX BHYK OyJIET T€TEPO3UTOTHBIM HOCHUTEIIeM?

B) KaKkoBa BEPOSTHOCTh, UTO MX BHYK MOJYYHUT reH n (Oymer aubo 00Jib-
HBIM, JINOO TE€TEPO3UTOTHBIM HOCHUTEIIEM)?

3amaya 11. Onpenenure BEpOSTHOCTD:

a) YTO ChIH MOJIYYHUT PEUECCUBHBIN allieNb (71) OT T€TE€PO3UTrOTHOIO OTIIA;

0) 4TO BHYK MOJYUYUT PEIIECCUBHBIN aJlJIeNb (#) OT T€TEPO3UTOTHOTO Je/a;

B) YTO MPaBHYK MOJYYUT PELIECCHUBHBIM ajlienb (7) OT T'e€TEPO3UTOTHOTO
npajena.

82



PA3OEN X
Fr’EHHAA UHXEHEPUA

OCHOBHBIE TEOPETHYECKHME ITOJIOKEHUSA

I'eHHas MHKEHEPHUSI — ATO OTPAC/Ib MOJICKYJIIPHOM OMOJIOTUN U TEHETUKH,
LEJIbI0 KOTOPOU SIBJIIETCS MOJIyYE€HUE C TOMOUIbIO J1a00paTOPHBIX IPUEMOB Opra-
HU3MOB C HOBBIMU, HE BCTPEYAIOITUMUCS B IIPUPOJIE, KOMOMHAIIUSIMU T€HOB.

B ocHOBE T€HHOM HMHXKEHEPUU JIEKUT BO3MOKHOCTH LIEJIEHAIIPABIEHHOTO
MaHHUIYJUPOBaHUS C (PparMEHTaMH HYKJIEUHOBBIX KUCJIOT. DTH HKCICPUMEHTHI
CTaJIM BO3MOXKHBIMM OJ1arojiapsi yCTaHOBJIEHUIO YHUBEPCATbHOCTA T€HETHYECKO-
ro Koja u Ojarojaps ycrexaMm I'éHeTHYeCKOW SH3UMOJIOIMH, KOTOpas NpeaocTa-
BUJIa HA0Op (PEpMEHTOB, MO3BOJISIONIMX TMOJY4YaTh B HM30JIMPOBAHHOM BHJIE OT-
JIeJIbHbIE T€Hbl WM (PparMeHThl HYKJIEUHOBOW KUCJIOTHI, OCYILECTBISTh in Vitro
CUHTE3 ()parMEeHTOB HYKJIEMHOBBIX KUCIOT U OOBEAUHSITH UX HH(POPMALIHH.

LleJib reHHO MHXKEHEPHUHM — KOHCTPYHUPOBAHUE T'€HETUUYECKUX CTPYKTYP
[0 HAMEUEHHOMY IUIaHy (CO3/IaHHE€ OPraHW3MOB C HOBOM T'€HETHUYECKOW Mpo-
rpamMMoi, MyTeM MepeHoca TeHeTHYeCKor nHGOpMAIliK U3 OJTHOTO OpraHu3Ma B
Ipyroi).

JTanbl METOA0B N'eHHOM HHKCHEPHUHU

1. IlonyyeHne reHeTHYECKOTr0 MaTepuaJia:

a) XuUMHKO-(pepMEHTATUBHBIA CHHTE3 T€HOB: in Vitro CHUHTE3UPYIOT
kopoTkue (8—16) omgnomenoueunsie pparmentsl JIHK, xoToprie 3aTem coemu-
HSIOT C TIOMOIIBIO JIUTa3 M OTKUTAIOT (Aar0T BO3MOXKHOCTh 00pa30BaThCs JIBYX-
HuTeBbIM MosiekysaM JIHK). Jlyist 3Toro Merona reH MoJbKeH OBITh CeK8eHUpo-
éan (pacumdpoBaHa HYKJICOTHAHAs mocienoBaTeabHocTh). K. Miommuc (1980)
pa3paboTan METOJl, KOTOPbIM MOJTY4YMsI HAa3BaHUE MOJMMEPA3HOH LENHOoi pe-
akuuu (ITIP). Ucnons3oBanue Meroauku 1P nmo3Bonsier ammiuduiupoBath
(pazmuoxate) JIHK wnu ee pparment in vitro, ypenuuuBasi KOJUYECTBO KOIMI
B MIJVIMOHBI Pa3 32 HECKOJIbLKO YaCOB.

0) @epMEHTATHBHBIN CUHTE3 CJ0XKHBIX reHoB: BoICis0T U-PHK, u Ha
HEW, ¢ MOMOUIBI0 peBepTasbl cuHTe3upyroT HUTH JIHK, KoTtopyto 3aTem pernnu-
UUPYIOT. ['€Hbl, CUHTE3UPOBAHHBIE C TTOMOIIBIO PEBEPTA3bI, HE UMEIOT PETYIIsi-
TOPHOM YacTH M IIPOMOTOPA, TOITOMY HE MOTYT (DYHKIIMOHUPOBATH B KJIETKAX.
[Ipu nmepeHoce B OakTepuio, K CTPYKTYPHBIM T'€HaM MPUCOETUHSIOT MPOMOTOP
OIlepOHa, BCJIEJICTBUE YEro, T'eH (TPAaHCKPUIITOH) HAYMHAET paboTaTh.

B) BbljiesieHne NPUPOAHBIX I'€HOB ¢ MOMOIIBLIO PecTPUKTA3: 3TU (Pep-
MEeHTHI BbI3bIBAIOT ruposin3 JJHK ¢ obpazoBanuem «iunkux Jub0 Tymnbix (poB-
HbIX) KOHIIOBY». Onu nerictByroT Ha JJHK nro0bsiX opraHu3MoB, eciiv B HEH eCTh
pacrio3HaBaeMble CalThl (OOBIYHO PACIO3HAIOT CTPOTO CrelUpUUYHBIE TSI KaXK-
noro ¢bepMeHTa y4acTKU JUIMHOM B 4—6 map HykJeoTusoB). Ceiluac B T€HHOM
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UHKeHepuHn HCcnoib3ytoT Oonee 500 pectpukras, cnocoOHbIx pazpesars JHK
npuMepHo B 120 pa3auyHbIX MecTax.

Ne PecTpukrasa CaiiTbl pacnio3HaBanusi u Mecta paspesa JITHK
1. Hae III 5-T|r -3
3-morir-5
2. Bam H I 5-T| T ATIIO-3
3-M IO TAIDTr-5%
3. EcoR1 5-T/AATTI-3
3-ITTAATT-5
4. Hind III 5_AlATIOTT-3
3-TTHT AtA-5
5. Sma I s_qouomrrr-3
-rrrromn-5
6. Hpa II s_murr-3
-rruro-5

2. AHasm3 u ucnojib3oBanue pparmenros IHK.

[Tpu nmomomu Habopa GepMEHTOB PECTPUKIIUU MOKHO MOJTydaTh pparMeH-
el JIHK opranusmoB jt00bIX BUIOB, KOTOPbIE Pa3IEsiOT METOJaM JIJIEKTPO-
¢opesa B arapo3nom resie. 3aTeM OHU ACHATYPHPYKOTCH A0 OJHOLENOYeY-
HBIX MOJIEKYJ, U Bech dekTpodopernueckuit cniektp JJHK ornmeuarsiBaercs
(blotting) 3a cyeT KaNWJUISIPHBIX CHUJI HA NPHJIOXKEHHOW K IelIl0 HHUTPOUE/LII0-
JIO3HOH MemOpaHe (IJIEHKe), MOCe 4ero (PUKCUPYEeTCsi BHICOKOW TeMIepary-
poii. 3areMm MeMmOpaHa MoMeniaeTcsl B ClelUalbHbIN Oydep, coaepxaiiuii pa-
auoakTuBHO MeuveHblil JIHKoBbIW 30HA, KOTOPBIM CIOCOOEH COSTUHATHCS C
oIpeJeieHHbIM KoMIuieMeHTapHeiM (pparmentom JIHK u3 Bcero anexrpodope-
TUYECKOTO CIEKTpa MOJTYyYEHHbIX pecTpukimoHHbIX GparmentoB JJHK. 3atem k
HUTPOLICIUTIOJIO3HOW MeMOpaHe, cojliepkailield BCe MOJyYeHHbIE (PParMeHThI
JIHK npukiiagsiBaloT peHTreHOBCKYIO MieHKY. Ha menke (aBTopaguorpamme)
IIOCJIE DKCIIO3ULIUU BBISIBIISFOTCS 3ACBEUYCHHBIE MECTA, COOTBETCTBYIOLIME PACIIO-
noxkenuto MeueHblx ¢pakuuii JTHK. 310 Meron momyuun nHazBanue Cay3epH-
0J10T rudpuaAM3aIMu B YeCTh pa3pabdorasiiero ero J. CaysepHa.

3. BriwyeHne reHoB B aBTOHOMHO PeIIMIUPYIOIIYIOCS BEKTOPHYIO
MoJIeKyJay U co3nanue pekomOunnanTHoii JIHK. B kauecTBe BekTOpa UCHOJIb-
3YIOTCS: TUIa3MUIbI, KOCMUJIBI, (ha3sMUIbI U JAp.

4. Beenenne pekoMOnHaHTHBIX JIHK B KJIeTKy-pelMNIUeHT W BKJIKOYe-
HHE ee B XPOMOCOMHBIN anmapar. /[ 3Toro uenoiap3yroT CAEAYIOIUME METOBI:
KOHBIOTAIMS y OaKTepuil, TpaHCAYKIMS, TpaHchopMaus, TpaHcheKus u Jp.

5. CeJsiekuusi KJIOHOB KJIETOK, COAEpPrKAIIMX MOJIEKYJbl THOPUAHON
JAHK: otOGupator TpaHchOpMUPOBaHHBIE KIIETKH, B T€HOM KOTOPBIX BKJIFOYEH
MEPEHOCUMBIN T'€H, a B TaJIbHEHUIIIEM — KJIOHUPYIOT (Pa3MHOXKAIOT KJIETKU C pe-
koMOuHaHTHOM JIHK) 1 monyyaroT KJIOH KJIETOK C 3aJaHHBIMU CBOMCTBAMH.
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PEHIEHUE TUIIOBBIX 3AJIAY

3anava 1. Mmeercsa nocnenoBaTenbHOCTh U3 39 HYKIIEOTUIHBIX AP ABYX-
uenoueunout JIHK cnenyromero cocrana:
S-HUTTAITHUTTAATTAAITHAATAITTTTAATTHAIATT-3'
3-ITAATHLITAOTTAATTHUUI TTATHAOALUTTAATI TI TALL-5'
KakuMm criocoOom 1 Ha CKOJIBKO YacTeil MOKHO pa3pes3ats 3Ty JJHK?
Pemenne. B pannoii nocnenoBarensHocTr JHK mmeercs nBa yuwactka
pacno3HaBanus: TAATTL nus pecrpukrasel EcoR I u I'THIL nis Hae III. Tlo-
stomy mckomas JIHK moker ObITh pazpezana B IByX MecTax ¢ 0Opa3oBaHHEM
TpeX Pa3INYHBIX (PPAarMEHTOB CIIETYIOMINX TOCIEI0BATEILHOCTEMH:
1) 5-HUTTAIT-
3-I'TAATILI-
2) -HUTTAATTAAITHAATAI'TITI -
-ITAUTTAATTHUI TTATHAIALITTAA-
3) -AATTHALATT-3'
-I'TTALL-5'

3agaya 2. Hwxe mnpuBeneHbl MOCIEIOBATENBHOCTH JBYX (parMEHTOB
JIHK, BpII€IEHHBIX U3 OPTaHU3MOB Pa3HBIX BUIOB.

1) 5-ATHATALOTI'TTAATTHAIIA-3'

3-TUI' TATTAOALUTTAAI'TI'T-5'

2) 5S-ATTAATTUTTAI'TIATAILL-3'

3-TAUTTAATAATLI TATT-5'

C nomomplo Kakux (EpMEHTOB MOXKHO MOJYYUTh TMOPHUIHYIO MOJIEKYITY
JHK u3 stux ¢parmeHToB? Onuuimre NocCieq0BaTENIbHbIE 3TaIlbl MOJIYYESHUS
TUOPUIHON MOJIEKYJIBI.

Pemenne. Ha nepBoM 3Tane HeoOXOIMMO pas3pe3aTh MPE/ICTABICHHBIE
¢parmentsl IHK ¢ moMompio MoAXoAsIuX pecTpukra3. B nmanHoMm ciyuae
MOXHO ucnonb3oBath pectpukrasy EcoR I, koropas paspexer JIHK nByx Bu-
noB Ha 4 HOBBIX (pparmenTta 1,a); 1,6) u 2,a); 2,6) ¢ nunkumu KoHITaMu AATT
u TTAA:

1,a) S-ATHATAILITTTT 1,6) AATTLIAIIA-3'
3T TATTALIALITTAA I'TI'T-5'

2,a) 5'-ATl 2,6) AATTLTTATTIATAIL-3'
3_TAITTIA TAATHUTTATT-5'

B xozxe BTOpoOro sramna HEOOXOAMMO COECIMHUTH HYXHbIE HaM (hparMeHTbI
l,a) u 2,6). B pesynbTare, BBHICTYMAIONINE JUTIKUE KOHIIBI COCIUHSATCS MEKITY
c000i1 BOJOPOTHBIMH CBSI3IMU B CHITy KOMILJIEMEHTAPHOCTH.

S-ATHATALTITT A-A-T-T-UTTAT'TIATAILL-3'

3-TUI' TATTAIAILL-T-T-A-A TAATHI TATI-5'

OxoHuaTenbHOE coenuHeHne pparmeHToB 1,a) u 2,6) nByx monekyn JHK
npomsBoaut JIHK-mmrasa, kotopas «cmmBaer» MeXTy co0oil caxapodocdar-
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HbIE OCTOBBI 000MX (pParMeHTOB ¢ 0OpPa30BaHUEM IOJHOW CTPYKTYPBI JTBOHHOM
criupanu JJTHK.

3AJAYN JJIAA CAMOKOHTPOJIA

3anaua 1. meercs nocienoBaTenbHOCTh U3 27 HYKIEOTUIHBIX Map ABYX-
uenoueunou JIHK cnenyromero cocrana:

S-OTTAATTAITATHUAITHAATATTITT -3

3-TAOTTAATHOUTAITTHUI TTATIHALTALL-S'.

Kakum cioco6oM, 1 Ha CKOJIBKO YacTel MOXKHO pa3pesats 3Ty JJHK?

3anaua 2. Mmeercs nocienoBaTeNnbHOCTh U3 24 HYKJICOTUIHBIX Map ABYX-
uenoueunou JIHK cnenyromero cocrana:

S-THATAATTUTITHIAAT TALTTAT-3'

3-AITUTTALUTAOUITTTUHATIAATII-S'.

Kakum cioco6oM, 1 Ha CKOJIBKO YacTel MOXKHO pa3pesats 3Ty JJHK?

3anauya 3. Huxe npuBeneHbl ABE MOCIEI0BATEIbHOCTA OJIHOLECTIOYEYHBIX
moutekyn JIHK. Kakyto u3 HEX B AByXIIeno4euHON (opMe MOTYT pa3pe3aTh U3-
BECTHBIE BaM PECTPUKTA3BI?

a) S'-ALUTHHAT AATTHALTIILII -3

0) S'-IT'HUTHATTUT AATTIIITA-3'

3anauya 4. Huxe npuBeneHbl TPU MOCIEI0BATEIBHOCTH OJIHOLIETIOYEYHBIX
moutekyn JIHK. Kakyto u3 HEX B AByXIleno4euHON (opMe MOTYT pa3pes3aTh U3-
BECTHBIE BaM PECTPUKTA3BI?

a) S'-TAITHTAATUTTALIUTI'AT-3'

0) S-LUIT'AATATTTUHUITATT AA-3'

B) S'-AITTHUTTATHUI' ATAATT-3".

3apaua 5. Pecrpukraza Hpa II paspesaer [JHK mno mocinenoBarenbHOCTH
HIIT. KakoBa cpennsis jymmHa ¢parmMeHToB paspe3annoin JJTHK?
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PA3JIEJ XI
3AKOHOMEPHOCTH JIBUJKEHUSI BEIIECTBA
Y DHEPTUU B DKOCUCTEME

OCHOBHBIE TEOPETUYECKHME ITOJIOKEHUSA

JIBU)KEHUE BEIIECTBA U SHEPTUU B SKOCHUCTEME — 3TO OCHOBHOE YCIIOBHE
ee ycTtoyuBOCTH. OCHOBY CBS3€H MEXAY MOIMYJSIIUSIMU B OHOreoieHos3e oly-
CJIaBJIMBACT XapaKTep MUTaHUS 0coOeil U crocoObl mosiydeHus: sHepruu. s
KPYyroBOpOTa HEOOXOJIMM MPUTOK dHepruu u3BHe. crounnk — sueprust Comn-
a. Jta 3Heprus B OMOreoleHo3e npeodpazyercs B SHEPIHI0 XUMUYECKUX CBS-
3eil, MEXaHUYECKYI0 U MOTEeHIHaNbHYI0. OCHOBa OHOreoleHo3a — aBTOTPOd-
HbI€ OpPraHu3Mbl (MPOAYLIEHTHI), KOTOphIe MpeoOpa3ytoT 3Hepruto CoJiHIIA B
DHEPIUI0 XUMUYECKHUX CBSI3€l OpraHnyeckux BemecTB. C MOMyssuusIMU IPOIy-
LEHTOB TECHO CBSI3aHbl IMOIYJSLHUN TPaBOSIHBIX KUBOTHBIX — KOHCYMEHTOB
nepBoro nopsaka. KoHCyMeHTbI BTOPOTO MOpsiJiIKa — IUIOTOSAIHBIE )KMBOTHBIE,
UCIIOJIB3YIOT B IHUILY TPABOAAHBIX. YacTO caMM XMIIHUKH SIBJIAIOTCA UCTOYHU-
KOM MUIIY BTOPUYHBIX XUIIHUKOB — KOHCYMEHTOB TPEThETO NMopsaka. OcTaTku
IPOJYLIEHTOB U KOHCYMEHTOB pa3pyllialoTcs penyleHTamu (6akrepuu, rpuobl),
KOTOPBIE MPEBPALIAIOT UX B MUHEPAIbHBIE COEIMHEHUS, BHOBb JOCTYIIHBIE pac-
TeHusM. [lepeHoc nmoTeHuanbHOM YHEPTUM MUILK OT €€ co3JaTeNen (pacTeHui)
4yepe3 psii OpraHu3MOB ITyTEM MOEIAHUS OJHUX JPYTUMU, HA3bIBACTCS NULYEBOL
(mpoghuuecrxoii) yenvio. Ilumeas 1enb COCTOMT W3 3BeHBEB. KomanuecTBo
3BEHBEB B 1IN OTPAHUYEHO, Yalle 3—5, Tak Kak ToJIbKO okoi10 10 % moTreHIu-
aNbHOW DHEPrUU MHUILY MEPEHOCUTCS OT OJHOTO 3BEHA LIETH K Apyromy (IpaBu-
7o Jlunnemana).

B OuoreorieHo3ax mNuINEBbIE HENH MEPEKPEIIMBAIOTCA: 3BEHO OJHOW LIEnu
OJTHOBPEMEHHO SIBJISIETCS 3BEHOM JPYTOH, MOATOMY B 3KOCHCTEMax 0Opazyercs
nuwesas cemo. 'ycTOoTa MUIEBON CETH OMOT€OIIEHO30B OINPEAETSET CTENEHb €ro
ycToiunBOCTH. ECiu U3 11leny MUTaHus BhINAAaeT Kakoe-11u00 3BEHO, IKOCUCTEMA
B II€JIOM OCTA€TCSl CTAOMJIBHOM T. K. OPraHU3Mbl HUCIIOJIB3YIOT JAPYTUe UCTOUHUKH
TUIIH.

Tunbl nened NUTAHUA:

Ilacmbuwnas — uens Beienanud. [Ipumepsl MacTOMIIHBIX TIETICH:

1. Bomopociib — BOAHbBIE MEJIKHE OECrO3BOHOYHbIE — MeJKas pbrida —
XMILHAs ppl0a —> YeJIOBEK.

2. TpaBbl — IpbI3yHBl —> MEIKNAE XULIIHUKH.

Knesep — kponuk — BOJIK.

@UTOIUIAHKTOH —> 300IJITAHKTOH — TJIOTBA — IIyKa —> CKOIIa.

TpaBbl — KOMBITHBIE —> KPYITHbIE XUIITHUKH.

Hexkrap niBetka — 6abouka — cTpeKo3a — JATYIKA — YK —> sICTpeO.

S U BEW
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7. baktepuun — reTepoTpoHbIE MPOTUCTBI —> MEJKHE PAYKH —> PHIOBI
(mumieBas 1enb npyaa).

Jlempumnas — uensb pasznoxeHus. HaunHaeTcst ¢ opraHM4ecKuX OCTaTKOB,
Jajiee 4epe3 MUKpOOPraHu3Mbl K AeTpurodaram (OpraHu3Mbl, TUTAIOLIUECS Op-
raHUYECKUMHU OCTaTKaMW) W UX XMUIIHHMKaM. JleTpuTHble nenu HauOoliee pac-
IIpOCTpaHeHkI B Jiecax. [lpumep neTpuTHOM 1enu: JucToBas MOACTHIIKA —> MHO-
TOHOKKH —> YEPHBIN Ip0311 —> sCTped-nepenensiTHUK

OTnenbHbIe 3BEHbs NMUILEBON LenHu 00pa3yloT mpoguueckue ypoeHu — Co-
BOKYITHOCTH OPTraHW3MOB, NOJydaronye 3Hepruto oT CollHIa 4epe3 OJIMHAKOBOE
YHCJIO CTyNEHEH (3aHMMAIOIIMX ONpeIETICHHOE MOJIOKEHHE B OOLIEeH Lenu muTa-
HUS).

Tunsl TpoduyecKrX ypoBHei:

l. YpoBeHb IPOOYLIEHTOB — 3€JICHBIE PACTEHUS U XEMOCHUHTE3UPYIOIINE

OakTepuu.

2. YpOoBEHb NEPBUYHBIX KOHCYMEHTOB — TPAaBOSIHBIC )KUBOTHBIE.

3. YpOBEHb BTOPUYHBIX KOHCYMEHTOB — II€PBUYHBIE XUIIHUKHU, II0O-
€JAI0IINE TPABOSIAHBIX.

4. YpoBEHb TPETUYHBIX KOHCYMEHTOB — BTOPHWYHBIE XWUIIHUKHU. Poib

XHUIIHUKOB B OMOr€OLIEHO3€ 3aKII0YAETCs B MOAACPKaHUN COCTaBAa U YHCIIEHHO-
CTH MOITYJISIUH )KEPTB Ha ONTUMAIbHOM YPOBHE.

5. Tpoduueckux ypoBHEH MOXKET OBITH 0OJIBIIIE, €CITU YUYUTHIBATH Mapa3u-
TOB U PEYyLIEHTOB.

Takast mocienoBaTeNbHOCTh M CONOAYMHEHHOCTh OPraHM3MOB Tpoguye-
CKUX YPOBHEH COCTaBJISET TPOPHUUECKYIO CTPYKTYpPY SKOCHCTEMBI, KOTOPYIO
M300paxaroT B BUJIE IKono2uieckux nupamuo (Inton, 1927). OcHoBanuem mnu-
paMHIbl CIYXKHUT NEPBBIA TPOPUUECKUN YPOBEHD, a TIOCIEAYIOIINE ITAXKHU MPE/-
CTaBJISIIOT YPOBHU, 00pa30BAHHBIE PA3HBIMU KOHCYMEHTAMH.

[IporpeccuBHOE YMEHBLIEHWE MAcCChl, YKHCJIAa WIM SHEPTHH B KaXKJIOM IO-
CIIEIyIOLIEM 3BE€HE LE€NU IMHUTAHMS, HA3bIBACTCA MNMPABHJIOM 3IKOJOTHYECKOH
nupamuabl (mpaBwioM Jiuaaemana). OCHOBHas 4acTh HEPTUM PACXOIYETCS
Ha 700bI4y NMUIIM (MEXaHUYECKasl SHEpPrus), ee nepeBapruBaHue (3HA0TepMUYE-
CKHE XMMHMYECKHE pEeakluu), padoTy CHCTEM OpPraHOB, TEPMOPErYJLHUIO (Ten-
noBasi 3Heprus) u T. 1. CylecTBYIOT MMPaMHUJIbL:

l. Yucen (0Oo0ybLIOE KOJUYECTBO TpaBbl — HECKOJBKO 3allIEB — OIUH
BOJIK). B mupamMugax 4ucieHHOCTH MO Mepe MOBBIIIECHUS TPOYUIECKOTO YPOBHS
quciio oco0ell yaile yMmeHbluaercsa. Eciau opraHu3Mbl B MpeAenax OAHOrO TPo-
(bu4ecKoro ypoBHs CHJIBHO OTIMYAIOTCA MO pa3Mepam (TpaBbl U IEPEBHS), YUCIIO
OpraHU3MOB TOCIEAYIOIIEr0 YPOBHS MOKET OBbITh OOJIbIIE YEM Ha MpEIblIy-
IIEM, YTO J1a€T UCKAKEHHOE MPEeJICTaBIeHUE 00 UX UICTUHHOM COOTHOLIEHUHU.

2. buomacchl (OMomacca mpoayLEHTOB OoJiblle, yeM Onomacca KOHCY-
MeHTOB | mopsinka, uem 6momacca koncymeHnTtoB Il mopsiaka u T. 4. — ecnu 3aii-
bl cbenu 10 Kr TpaBbl, TO UX Macca yBEJIWYWIACh HA | Kr; BOJKH, CbeB | Kr
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3aifiuaTUHbI, YBEIUUYUBAIOT CBOIO Maccy Ha 100 r). B BoaHbIX 3KocucTeMax, B
OIpeJICICHHbIE CE30HbI, OMOMacca KOHCYMEHTOB 1-ro nopsijka Oosblie Onomac-
ChbI MPOAYLIEHTOB ((PUTOIJIAHKTOH) Ha BBICHIMX TPOPUUECKUX YPOBHAX IMpeoda-
JaeT TeHJICHLIUS K HAKOTUICHUIO OMOMAacChI (MIepeBEPHYThIE MUPAMU/IBI).

3. DHeprum (HauOoyiee TOUYHBIH CMOCOO YCTAHOBJIEHUS COOTHOIICHHMS
Tpoduueckux ypoBHei). C moBbllIeHUEM TPOPUYECKOTO YPOBHS KOJIMYECTBO
(UMKCUPOBAHHON PHEPTUU CHUYKAETCS — MUPAMUJIA BCET/Ia TPEYTONBHOM (POPMBI
C MIUPOKUM ocHOBaHueM. dopma nmupamubl COOTBETCTBYET NpaBuity JlnHaema-
Ha (mpaBuiio 10 %).

JUITUTENbHOCTh CYHIECTBOBAHUS KAXKJO0M 3KOCHCTEMbI MOIJIEPKUBACTCS 32
cdeT o0IIero KpyroBopora BEHIeCTB, OCYIIECTBISIEMOr0 IPOyLIEHTaMH, KOHCY-
MEHTaMHU U PEIYyLIEHTAMH; MOCTOSIHHOTO MPUTOKA COJHEYHOW PHEpruu; Ouoiio-
TMYECKOro pa3Hoo0pasus U CI0KHOCTU TPOUUYECKUX CBSI3€H OPraHU3MOB, BXO-
JSUIMX B €€ COCTaB. buonornyeckuii KpyroBopoT BEIIECTB OCYIIECTBIISIETCS TIPU
y4acTHUU BCEX OPraHU3MOB, HACEJSIOIIUX AKOCUCTEMY. ITO HOCTYILJICHUE XUMU-
YECKUX 3JIEMEHTOB U3 MOUBbI, aTMOC(HEPHI, TUIPOCPEPHI B KUBBIE OPraHU3MbI U
MOCTPOEHUE U3 HUX CIIOKHBIX OPraHUYECKUX COCIMHEHUM, a TaKKe BO3pAICHUE
MX BO BHEIIHIOIO Cpeay B MpoIlecce KU3HEAEATENbHOCTH. B akTUBHBIN KPYyTroBO-
POT BKJIFOUYEHO OKOJI0 40 XUMUYECKUX 3JIEMEHTOB. KpyroBopoT BelecTB HUKOT1a
He OBbIBA€T MOJHOCTHIO 3aMKHYTHIM. YacTh OpraHMYECKUX U HEOPTaHUYECKUX Be-
IIECTB BBIHOCUTCS 32 TMPEJIEIbl IKOCUCTEMBI, X B TO K€ BPEMsI MX 3arachl MOTYT
MOTIOJIHATHCSA 32 CUET MPUTOKA U3BHE. HeronHas 3aMKHYTOCTh IUKJIOB B MacCIIITa-
0ax reoJOrMuecKoro BpeMEeHH NMPUBOAUT K HAKOILJICHHUIO 3JIEMEHTOB B Pa3JIMYHbBIX
npupoAHbIX chepax 6uocdepsl (yroib, HeQTh, ra3 u ap.).

CkopocTh (hUKCAlMU COJIHEYHON HSHEPrUU OIpeAessieT NMPOAYKTHBHOCTD
6uoreno30B. OCHOBHOM MOKa3aTesb MPOJYKTUBHOCTH — 3TO Omomacca (ooiiee
KOJIMYECTBO OPraHUYECKOro BEIIECTBA, MPUXOSIICECs HA €IUHUILY IUIOLIAIH
win o0beMa). [IpoayKTUBHOCTHL — 3TO MPUPOCT OMOMACCHI 3a E€AUHUILY Bpe-
meHu. OHa ObIBaeT mepBUYHAsA — 1TO OMOMacca, CHHTE3Upyemasi paCTeHUSIMHU
B €IMHUIlYy BpeMeHU; Ouomacca, oOpa3oBaHHas M3 HEOPraHWYECKUX BEILECTB B
nporuecce gorocuHTeza Wi xemocunresa. Jns MupoBoro Oxeana 50 % Bceii
npoayktuBHoctu (60,9 mupn 1/rox), necoB — 33 % (20,4 mupa. 1/rox), nam-
HU — 10 % (5,6 mupa 1/ron). IIpoayKTUBHOCTH Takke ObIBACT BTOPUYHAS —
3TO0 OMOMacca, obpazyeMasi TeTepoTpodHBIMU OpraHu3MamMu (KOHCYMEHTHI, pe-
IYLIEHTBI) B €AUHUIlY BpeMeHU. OHa MEHbIIe IEPBUYHOM, U3-3a MTOTEPb SHEPTUU
pu ee nepeaaye yepes3 TpopudecKkrue ypoBHHU.

PEHIEHUE TUIIOBBIX 3A/IAY

3agauya 1. Paccuuraiite, CKOJIBKO TOMKHO OBITH MCTPEOJICHO (PUTOILIAHK-
TOHA, YTOOBI BBIPOCJIA OJHA lIykKa mMaccoi 10 kr. YcinoBHO NmpUHUMANTE, 4TO
Ha KaXIOM TpO(PUYECKOM YPOBHE BCErja MOSBISIOTCS TOJNBKO MPEICTaBUTEIU
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MPEIbIIYIIEero YPOBHA: (PUTOIUIAHKTOH —> 300IIAHKTOH —> MEJKHE PBIOBI —>
OKYHb —> IIIyKA.

Pemenne. YuuteiBas npasuio Jluanemana (npasuio 10 %), MoxxHO oripe-
JeIUTh Maccy okyHel (oHa coctaBuT 100 Kr), Maccy MeNnKUX pblO (OHA COCTaBUT
1000 kr), maccy 3oomnankroHa (oHa coctaBuT 10 000 xr) v, HakoHEI], Maccy
¢uTorutankToHa, koropas coctaBut 100 000 kr.

3apava 2. Onpenennre, KaKO€ MaKCUMAIIBHOE KOJIMYECTBO MAPa3UTOB MO-
KET IMMPOKOPMUTHCS B OPTraHU3ME XO35MHA, €CJIM Macca OAHOTOo napasuta — 10 ¢
u B 1 r ero tena 3axmodyeHo 200 kkan sHeprun. X0351MH — TPABOSAIHOE )KUBOT-
Hoe co cpenHer maccou tena 40 kr, B 1 kr koroporo coxepxurcsa 2000 kxan
sHeprud. (IIpouecc Tpanchopmanum >HEPrUM ¢ OAHOTO TPOPHUUECKOTO YPOBHS
Ha JAPYroi MPOTEKAeT B COOTBETCTBUH C ITpaBuiIoM JInHaemaHa).

Pemenne:

1. KonmuectBo snepruu B macce 1 mapasurta = 2000 kkai.

2. KonunuectBo 3Heprun B macce 1 xo3simaa = 80000 kkai.

3. CocraBuM MHUILEBYIO LEMb: X035 UH-Iapa3HT.

4. Ilpu nepeHoce 3HEPrUU C OAHOTO TPO(PUYECKOrO YPOBHS Ha JAPYTOH,
B COOTBETCTBHUM C IpaBWiIoM JInHznemana coxpasserca ymmb 10 % sHepruw,
MO3TOMY KOJIMYECTBO 3HEPrUH, KOTOpoe OyAeT NOCTYIHO Mapa3uTy, COCTABUT
8000 kkai.

5. KomnuectBo mapazutoB B xo03siune = 8000 : 2000 = 4.

3agaua 3. YcraHOBIEHO, 4TO B 1 KI Macchl CUHULL (KOHCYMEHTBI BTOPOTO
nopsiaka) conepxutcs 4000 kkan suepruu, a KIIJ[ doTocunTesa B jiecy coctas-
nset 1 %. Kakoe MakcuManbHOE KOJMYECTBO 3TUX MTHIL CO cpeaHert maccou 20
I' CMOXXET MPOKOPMUTHLCSA B COOOIIECTBE, HA TTOBEPXHOCTh KOTOPOTO MOCTYyMaeT
2 x 107 kkan.

Pemenue:

1. KonuuecTBo 3Hepruu, npeodpa3oBaHHOE B X0J€ (POTOCHMHTE3A MPOJY-
LIEHTaMH = 2 X 107 xxan x 0,01 =2 x 10° kka.

2. CocTaBuM MNHILEBYIO LIENb: MPOAYLEHTbl — KOHCYMEHTHI | mopsiaka —
koHCyMeHTHI I mopsiaka.

3. Ilpu mepeHoce 3HEPTrUU C OJHOTO TPO(MUYECKOTO YpOBHS Ha JIPYroOW, B
COOTBETCTBHM ¢ TpaBwioM Jlunaemana coxpansercs quuib 10 % sHeprum, mno-
3TOMy KOJNMYECTBO SHEPIHH, comepaiiee KoHcymentamu I mopsiika = 2 x 10°*
KKaJI, a KOJHYEeCTBO SHEPIrHH, coaepkamee koncymentamu 11 mopsiaka = 2 x 10°
KKaJ.

4. KomuuectBo snepruu B 1 xoHcymente Il mopsnka (cunuie, Becsien
20 r) = 80 kkau.

5. Paccumtaem obmiee xommuectBo KoHCYMeHTOB I mopsimka = 2000:80 =
25.
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SAJAYHA IS CAMOKOHTPOJIA

3agaya 1. B cpenHux mumporax NPUTOK COJIHEUHOM JHEPrUM 3a roj Co-
craiser 3,8 x 10" kJlx/ra. Oxuu rektap neca NpOM3BOAMT 3a rof 10 Teic. Kr
JIPEBECHUHBI U JINCTHEB. B KaKI0M IrpaMMe MPOU3BOAUMBIX BEIIECTB 3aKJIFOYEHO
B cpeaHeM 19 xJIx. CKOIbKO MPOLEHTOB MaJar0IIe S3HEPIUH UCIOIb3YET Jiec?

3agaya 2. DKojoruyeckas nupamuga COCTOMT W3 CIEAYIOIMIMX YPOBHEM,
KOTOpBIE MEPEUHCIIEHBI B CIIy4ailHOM MOpSAJKE: HAE3/IHUKH, KaIlyCTa, sSICTPEOBI,
ryceHuupl, cnHuIpl. B nens nuranus Bosnedeno 1000 xr xamyctel. Paccunrait-
Te, Kakoi OyneT macca (Kr) Hae3JHUKOB, BXOISIIUX B JAHHYIO LI€b MUTAHUS,
€CITM M3BECTHO, YTO MPU MEPEX0/ie ¢ OAHOTO TPOPUUECKOTO YPOBHS HA JIPYroOi
0e3B0o3BpaTHO TepsieTcs 95 % sHeprur M OTCYTCTBYIOT IPYyTre HCTOUHUKH TTHIITH.

3anava 3. PaccunTaiite KOJIMYECTBO KOHCYMEHTOB TPETHErO MOPSJIKA B JIe-
cy, rae 3Heprus Bcex npoayueHToB cocrasisier 100 000 x/[x. M3BecTHO Takxke,
YTO 0JJHAa 0COOb UCKOMBIX KOHCYMeHTOB BecuT 100 1, a B 1 Kr ee macchl 3anaca-
ercsa 1000 Ix sneprun.

3anaua 4. Ha octpoBe moxeT npokopMuThCs 60 aHTHIION CO CPEAHEN Mac-
cout 50 kr. B 1 kr ux tena cogepxurcs 1500 kxan sHeprun. Onpenennure Maccy
pacTeHuil (B TOHHAX), NOEIAEMbIX aHTUJIONIAMHM, €CJIM U3BECTHO, YTO B 1 KT pac-
tutenbHor nuim coaepxkurcs 1000 kkan. (IIpouecc Tpancpopmaiuu 3HEpruu ¢
OJTHOTO TPO(PHUECKOTO YPOBHS HA APYrod MPOTEKAET B COOTBETCTBUU C MpaBH-
qoMm JIuanemana).

3amaua 5. Macca Bcex npoayueHtoB B ropax coctaswia 500 1. OquH Ku-
aorpamMm ¢puToMaccel coaepkuT 800 kkan sueprun. Onpeaenute, Kakoe MaKCH-
MaJbHOE KOJIMYECTBO XMUIIHHUKOB IEPBOIO IMOPSAKA MOXKET HNPOKOPMHUTHCS B
JAHHOM DKOCHUCTEME, €ClM UX cpenHss Macca 4 kT, a B 100 r ux tema coaepxur-
cst 500 kkan suepruu. (Ilpouecc Tpancdopmammu SHEPruu ¢ OJHOTO Tpoduye-
CKOI'0 YPOBHS Ha PYroil MPOTEKAET B COOTBETCTBUU C NMPAaBUIIOM JIMHIeMaHa).

3agaua 6. Ycranomineno, yro 100 r Tena XHMIIHON OTUIBI (KOHCYMEHT
TpeThero mopsiaka) coaepxkat 300 kkanm sueprum, a KIIJ[ doTtocunresa B necy
paBeH 2 %. Kakoe MakcHMMallbHOE KOJIMYECTBO 3THX ITHI] CO CPEIHEH Maccor
0,5 Kr cMOKeT NPOKOPMHUTHCSI B COOOILIECTBE, HA TOBEPXHOCTh KOTOPOI'O MOCTY-
naet 4,5 x 10° Kkal COMHeUHO# sneprun? (I[Ipouecc Tpancdopmanmu suepruu ¢
OJTHOTO TPO(PHUECKOTO YPOBHS HA APYTrod MPOTEKAET B COOTBETCTBUU C MpaBU-
qoMm JIuaemana).

3agaua 7. Onpenennre, KAKOE MAKCUMAJIbHOE KOJMYECTBO HAONAPA3ZUTOB
MOKET HaXOAUThCS B opranu3zMe ciusss, ecnu B 0,01 r tema nmapasura maccoun
0,15 r comepxurca 1 kkan sHepruu. Macca caMoro cimsHs cocTasisieT 15 T, a
Ha 10 r ero buomaccel npuxoautrcs 600 kkan sxepruu. (IIponecc Tpanchopma-
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IIUU SHEPTUH C OAHOTO TPO(PHUUECKOr0 YpOBHS Ha JPYroi MPOTEKAeT B COOTBET-
CTBUU C TipaBwiioM JIuHaemana).

3agaua 8. Omnpezgenure, Kakoe MAaKCUMaJIbHOE KOJIMYECTBO MEUECHOYHBIX
COCAJIBIITUKOB MOKET MPOKOPMUTHCS B OpraHU3ME OKOHYATEIHbHOI'O XO3sIMHA,
€CJIM Macca OJJHOro napasuta — 5T U B | r ero Tena 3axntoueHo 200 kkan sHep-
ruv. B 30011€HO3€, BKIIIOYAIOIIEM MOMYJISLUIO XO35IMHA, OOMTAIOT KOCyJIH (CO
cpeaneit maccoit Tena 40 kr), manbie npyaoBUkHU (10 1), rueHsl (50 Kr) U JIBBBI
(120 xr). B 1 xr Tena xo3stuna conepxkurcs 2000 kkan suepruu. OTBET 3aMUIIU-
T€ B BUJIE YHCIIA.

3agaua 9. Onpenenute, KaKoe MaKCHUMaJIbHOE KOJIMYECTBO MAPUT KOIlIayb-
UX COCAJIBIIUKOB MOXKET MIPOKOPMUTHCA B OpPraHu3Me XO3siMHa, €ClIu Macca O/I-
Horo mapasutra — 0,5 r u B 1 1 ero Tena 3axmtouedHo 200 kkan sHeprun. B 300-
[IEHO3€, BKJIIOYAIOIIEM MOMYJISLUI0 X035MHa, OOUTAIOT JOCU (CO CpeaHel mac-
coit Tena 500 xr), mansie npyaoBuku (10 r), 3yopsl (1000 kr) u menseau (300
KT).
B 1 xr Tena xo3siuna conepxkurcs 2000 kkan sHeprur. OTBET 3alUILNATE B BUE
qHCIIa.

3apauya 10. Onpenenure, KaKoe MaKCUMAaJIbHOE KOJIMUECTBO OBIYBUX IICTI-
HEl MOXET MPOKOPMUTHCS B OPTaHU3ME OCHOBHOTO XO035MHA, €CJIM Macca OJIHO-
ro napazuta — 80 r u B 1 T ero tena 3akmoueHo 200 kkan sHepruu. B 30011€H0-
3€, BKJIFOYAIOIIEM MOIYJISIUI0 X0351MHa, OOUTAI0T KOPOBKI (CO CpeHEel Maccoil
tena 600 kr), moau (80 kr), Mmanble NpyAoBUKH (5 T), codaku (20 Kr) U MBIIIU
(20 1). B 1 kr Tena xo3stmHa coaepkutcs 2000 kkai sHeprun. OTBET 3aIlUIINATE B
BU/JIE YMCTIA.

3amauya 11. Onpenenure, Kako€ MaKCUMAJIbHOE KOJIMYECTBO JIEHTOUYHBIX
($hopM 3XHHOKOKKA MOYKET TPOKOPMHUTHLCSA B OpraHu3Me OCHOBHOTO XO35IMHA, €C-
nu macca onHoro napasuta — 0,1 r u B 1 1 ero tena 3akmoueno 200 kkai sHep-
ruu. B 30011€HO3e, BKITIOUYAIOIIEM IMOMYJISIUI0 XO3SMHA, OOUTAIOT JOCH (CO
cpeaneit maccoit Tena 500 kr), moau (80 kr), kocynu (40 xr), Bosiku (30 kr). B 1
K Tesa xo3auHa cojepxkurcs 2000 kkan sHepruu. OTBET 3aNUILNUTE B BUJIE YKC-
ja.

3apaua 12. Onpeaenute, Kakoe MaKCUMaIbHOE KOJMYECTBO (DUHH OBIYBHUX
[ENMHEH MOXET CYyIIECTBOBATh B OPraHM3ME MPOMEKYTOYHOTO XO35MHA, €CIH
Macca oaHoro napasuta — 0,5 r u B 1 r ero tena 3akitoueHo 200 KKajl SHEPTrUu.
B 30011€H03€, BK/IIOYAIOIIEM MOMYJISIHI0 X03IMHA, OOUTAIOT JIOIU (CO CpeaHeit
maccoi tena 80 kr), kopossl (600 kr), Masnbie py10BUKH (5 T), cobaku (20 Kr) u
mbId (20 r). B 1 xr Tena xo3suna conpepxkutcs 2000 kkan sHeprun. OTBET 3a-
NUIINTE B BUJE YUCIIA.

3apava 13. IIpoayieHTl OMOTEOIIEHO3a OXOTHUYBETO YrOjbsl HaKaIlJuBa-
7
ot 1,2 X 10" xIx sHepruu. Ha kakoe KOJIMYECTBO MECIIOB MOKHO BbIJIATh JIM-
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IIEH3UI0 OXOTHHKY, €ClId OMomacca TMOMYJISIIIUU TIECIIOB B OXOTHUYBEM YTOJIbE
COCTaBJISIET OJIHY YETBEPTYIO 4acTb OMOMACChl BCEX KOHCYMEHTOB BTOPOTO IIO-
panka? B 1 kr koHCYMEHTOB BTOpOro mnopsjaka 3amnacaercs 50 k[ sHeprumu.
Macca onnoro nectia papHa 30 kr. [Iporecc Tpancdopmaluy SHEpruy ¢ OJTHOTO
TpodHUUECKOr0 YpOBHS Ha JPYrol MPOTEKAET B COOTBETCTBUM C IPABUIIOM
JInanemana.

3agaua 14. [IpoayneHTsl 6MOreoneHo3a OXOTHUYBETO Yro/ibsi HaKarIuBa-
0T 3,5 x 107 kI sHeprun. Ha kakoe KONMYECTBO BOIKOB MOYKHO BBIIATD JIH-
[IEH3UI0 OXOTHHKY, €CJIM OMomacca MOMYJIAIMA BOJIKOB B OXOTHUYBEM YTOJbE
COCTaBIIECT OJIHY ISTYIO 4acTh OMOMACChl BCEX KOHCYMEHTOB BTOPOIO MOPAJIKa
U TOJOBHHA MOMYJISINUU JIOJKHA COXpaHUThCs? B 1 KT KOHCYMEHTOB BTOPOTO
nopsiaka 3amnacaerca S0 k[ snepruu. Macca ognoro Bosika paBHa 70 xr. Ilpo-
1Iecc TpaHcPopMallMK SHEPTUH C OJJHOTO TPOPHUUECKOT0 YPOBHS Ha JPYrou mpo-
TEKAaeT B COOTBETCTBUU C IIpaBuiioM JIMHAEMaHa.
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OTBETbI

PA3AEJ I . MOJEKYJISIPHASI TEHETUKA

3anaua 1.
AAAIDATTTATTT I'TT AAIl AIA IIIIY AT'A — nepBas nenouka JJHK
TTTI'TA AAT HAA OAIL TTI' TI'TI'TT THT — Bropas nenouka JIHK

3amaua 2. 2036,6 x 107" m.

3amaya 3. Macca onepona — 972 yCJIOBHBIE €TUHUIIBI.

3agaya 4. 100 muH. Yuciao permImKOHOB HE UMEET 3HAUYCHUS, TaK KaK BCE
PEIUIMKOHBI YIBAUBAIOTCSI OTHOBPEMEHHO.

3agaua 5. YV npoxokeBOd KIETKH JJIMHA TeHa OOJIbIIIe: TPOAOKA — dyKapPHO-
ThI, U B UX CTPYKTYPHBIX I'€HaX UMCIOTCS HHTPOHBI, KOTOPBIX HET Y OaKTEPHIA.

3agaua 6. [lo cTpykType Oenka MOXXKHO YCTaHOBUTH TOJBKO COCTaB U IO-
CJIEI0BATEJIbHOCTh HYKJICOTHAOB DK30HOB, a B I'€HaX YeJIOBEKa, KaK y dyKapHuoT,
HMMEIOTCS €1le U UHTPOHBI.

3agaya 7. Ilonmunentua uMeeT CIEAYIONIMM aMUHOKHCIOTHBIA COCTaB:
MPO-MIPO-TIIH-(PEeH-TIIH.

3apava 8. HauanbHbIi TPUIUIET COBIAIAET, TAK KaK METHOHUH UMEET TOJIb-
KO OJIMH KOJIOH, @ KOHIICBOM TPHILIET MOXKET OBITh pa3HBbIM: y apruHUHA 6 KOJIO-
HOB.

3amaya 9. YHuUBEpCaJIbHOCTh T'€HETUYECKOTO KOJ/a; CXOJHBIE MEXaHU3MbI
TPAHCKPUIIUU U TPAHCIISALIUH.

3apaya 10. [utosun — 18 %, ryanun — 18 %, tumun — 32 %, ane-
HUH — 32 %.

3amaya 11. AJEHMHOBBIX HYKICOTHAOB — 1425, TUMUHOBBIX — 1425,
ryaHuHOBBIX — 950, uT0o3uHOBBIX — 950.

3apaua 12. Anenun — 19 %, tumun — 19 %, ryanun — 31 %, uuro-
3uH — 31 %.

3agaua 13. Kononsl JIHK y 6onpHOTO, KOmupytonue Banmua: [{AA, ITAT,
AL, IAT; xomonbl JIHK y 310pOBBIX JI0/I€H, KOAUPYIOUIHUE TJIFOTAMHUHOBYIO
kucnory: L{TT, I{TLI.

3anaua 14. Bai.

3agaua 15. 100.

3amaya 16. OquH 13 BO3MOXKHBIX BapuaHToB MosiekyJibl JIHK cinemyrommii:
IHAA LII'A LITT ATA ATATTT.

3agaua 17. 128 BO3MOXXHBIX BapHaHTOB CTPOCHUs (hparMeHTa MOJICKYJIbI
JIHK (4 x 2 x 2 x4 x 2),

3agaua 18. O6mas ymua JIHK B siape pasua 1,9 m.
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PA3JEJ II. 3AKOHOMEPHOCTH HACJIEJJOBAHMSI
I'nasa 1. 3akoHomMepHOCTH 00pPa30BaHNs FaMeT

3agaua 1. a) oiMH TUII TaMET C JOMHUHAHTHBIM I'€HOM;
0) ABa TUMNA: OJIUH THUIl TaMET C JIOMUHAHTHBIM T'€HOM, JIPyTon
THUII TAMET C PELIECCUBHBIM T€HOM;
B) OJIMH THUII TaMET C PEIIECCUBHBIM T€HOM.
3apaua 2. ['eH m nonajer B peAyKIMOHHOE (HapaBUTEILHOE) TEIbIIE, KO-
TOpoe o0pa3yeTcs Mpu OBOT'EHE3E.
3apaua 3. a) ABa TUNA SUIEKICTOK: B OJHOW M3 HUX OyJIeT JOMUHAHTHbBIN
I'€H, B IpyIrOfl — pELCCCUBHBIN I'EH;
0) OJIUH TUI CIIEPMATO30MJIOB, TaK KaK I'eH roiay0oro 1Bera rias
SIBJISIETCSL PELIECCUBHBIM, MY>KUMHA OyJIET TOMO3UTOTEH M0 TAHHOMY MPU3HAKY.

3anauya 4. a) OIMH THUII TaMET — @

0) OMH THUII TAMET —
B) OJIUH THUII FaMeT —
') OJIUH THUII TaMEeT —

3amaua 5. a) 1Ba TUNa rameT — @ @
0) yeTbIpe TUIA TaMEeT —
B) BOCEMb TUIIOB TaMET — @

3amaua 6. a) corsiacHo dopmysie N = 2", 1Ba THIIA FAMET;

0) yeTbIpe TUIIA TaMeET;
B) IIECTHA/ALATH TUTIOB TaMeET;

r) 2" TUIIOB raMer.

3agaua 7.
a) IIeCTHAAIATh TUIIOB FTaMeT — @ @

CCEICEY T
Y ECEEYEED,
0) OJIMH TUIl TaMeT — -

B) YETHIPE TUIIA TAMET — - - - -



3amaua 8. Uerbipe TUNA AUIEKIIETOK:

r7ie TeH A IeTepMUHUPYET Kapuii BET ri1a3, B — G1u30pyKOCTb.

I'maBa 2. MoHoru0puaHoe cCKpeniuBaHue

3agaua 1. [Ipu Opakax Aa u aa paBHOBEPOSTHAS] BOBMOXHOCTb POXKIEHUS,
Kak OOJIbHBIX, TaK U 340poBbIX AeTeil — 50 % : 50 %.

3agauya 2. a) HENB3s1, TCHOTUI MaTepHu MOXET ObITh 00 DD, mubo Dd;

0) oternr u Mmath — Dd, pebeHok — dd.

3anayva 3. 8.

3agaua 4. a) HeIb3sI, MaTh MOKET OBITH INOO TOMO3UTOTHOM, JTMOO TETEPO-
3UTOTHOM;

0) maTh — s5, oTeIl — Ss.

3anayva S. JKeHmnna reTepo3uroTHa, Tak Kak 4acTb €€ JeTe UMEET perec-
CUBHBII IIPU3HAK, MY>Kbsl TOMO3UTOTHBI 10 PELIECCUBHOMY IIPU3HAKY.

3agaua 6. 100 %.

3agaya 7. Jla, HO JIMIIb IPU YCJIOBHMM, YTO €r0 Kaperyiasas KeHa reTepo3u-
rOTHA. DTa BO3MOXXHOCTh CYIIECTBYET, TAK KaK POJUTEIIN )KEHbI T€TEPO3UTOTHBI.

3agaua 8. 75 %.

3apauya 9. ['enotun cecrep: nepBoit NN (1o 3aKOHY €IMHOO0Opa3us), BTO-
poii Nn. 'eHotun ux pogureneii: oqaoro Nn, Broporo j1udo NN, nu6o Nn.

3agauya 10. BeposaTHOoCTb poXaeHHs 30pOoBOro pedeHka coctaBisier 75 %
(st MOOOTO MO CUETY), TaK KaK POJUTENIN T€TEPO3UTOTHBI.

3agaua 11. Tak kak nepBblil peOCHOK CyNpyroB ObLI 00JIEH, TO OH TOMO3H-
TOTEH N0 PELIECCUBHOMY INpU3HAKY. M3 3TOro cineayer, 4To ero poauTenau rere-
PO3UTOTHBI 110 MATOJIOIMYECKOMY IeHy. BeposTHOCTh poXxaeHus: O0OJIBHOIO pe-
OeHka y HUX cocTaBisieT 25 %, Kak JeBOUYKH, TaK U MaJb4HKa (AyTOCOMHBIA THIT
HaCJICIOBaHMUS).

3agaua 12. Bo3MoXxHBIE T€HOTHUIIBI )KEHIUHEL: TH00 Aa (¢ Oobieii Bepo-
ATHOCTBIO, TAK KaK OHA UMEET 2-X OpaTheB U CeCTEp ¢ FEHOTUIIOM aa), 1100 44
(c MeHblIIel BEpOsITHOCTHIO). B cnydae, eciiu ee reHOTUN AA, BEPOSITHOCTD POXK-
neHus yeslien cocrabisier 0 %, a B ciayyae, eciiu ee reHOTHN Aa, BEpOSITHOCTb
poxxaeHus aesuei — 25 %.

3agaua 13. BeposTHOCTb pOKIAEHUS 310POBbIX aeTen 25 %.

3anaya 14. PeGeHOK — roMO3HUroTa no perecCuBHOMY MPHU3HAKY, POJIUTE-
JIM — T€TEePO3UTOTHI.

3agaua 15. BeposTHOCTD pokaeHUs OOIBHOTO pebeHKa B ciydae, €Clid
6onpHON poauTens romo3uroreH, 100 %, B coyuae, ecnu O0JIBHON POIUTEND Te-
tepo3uroreH — 50 %.

3agaua 16. BepositHOCTh pokaeHus 3mo0poBoro pederka 0 %o.
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3amaya 17. Otel] UMEET PELIECCUBHBIN MPU3HAK U €r0 F'eHOTUN aa. Tak Kak
y BCeX 8 JIeTel UMEIOTCSI TEMHBIE BOJIOCHI, TO, BEPOSITHO, MaTh SIBJISIETCS TOMO-
3UTOTHOM 10 JOMUHAHTHOMY NMPU3HAKY (3aKOH enuHo0o0pa3us I mokonenus). Ho
TaKKe CYIIECTBYET BEPOSTHOCTH (B 3HAYMTEIHLHO MEHBIICH CTENEeHH), YTO OHA
MOKET OBITh U T€TEPO3UTOTHOMA.
3amaya 18. ['eHOTUI aHTOPCKOr0 KOTa — aa, TEHOTHUIT KOIIKU — Aa.
3apaua 19. a) renotun 0bika — Aa, TEHOTHI KOPOBBI — ad;
0) reHoTHUIT ObIKa — Aa, TEHOTUIT KOPOBBI — ad,
B) T€HOTHII ObIKa — Aa, TEHOTHUI KOPOBBI — Aa,
3amaua 20. B cinyyae, eciyu HOpKa, UMEIOIIAsi KOPUYHEBBIN 1IBET, TOMO3HU-
roTHa, TO BCE IOTOMCTBO OyJIeT UMETh KOPUYHEBBINA MeX. B ciryuae, eciu HOpKa,
UMeEIoIas KOPUYHEBBIN IBET, TeTepOo3uroTHa, To 50 % MOTOMKOB OyJeT UMETh
roiny0oBaro-cepbiii MeX, a 50 % — KOpUYHEBBI.

I'naBa 3. IlosiuruOpuaHoe cKpemmBaHue

3agaua 1. 1/16 yacth — romyOoria3sbie JeBmM (aass), 9/16 vacrein —
Kapernaspie mpaBmu (A-B-), 3/16 wactu — romyOornaspie mpaBmiu (aaB-),
3/16 yactu — Kapernasble JIeBIIU (A-686).

3agaua 2. MyxunHa WMEeT TeHOTUN aaBb, ero mepBas xeHa — AaBb,
a BTopas »keHa — AABB, rine a — reH roiny06oria3octu, b — reH JeBOPYKOCTH.

3agaua 3. a) BEpOATHOCTh POXKIEHUs peOCHKA ¢ MPU3HAKAMU MaTepu CO-
craBiseT 25 %;

0) BEPOSITHOCTb POXKACHUS TOJIyOOT1a30T0 pedeHKa ¢ HOPMAIbHBIM 3PEHU-
em 12,5 %.

3agaua 4. 1. 310poBbIe AETH T€, Y KOTOPHIX B TeHOTUIIE OyAET XOTs ObI O
OJIHOMY JTOMHHAHTHOMY T€HY W3 KaXXJ0W ayuienu. BeposTHOCTh pOXICHHs Ta-
Kux aeteut (9 A-B-) paBua 9/16 unu 56,25 %.

2. 3 ocobu u3 16 (4-bb) umeroT HEHUITKETOHYPHUIO U HE UMEIOT araMmMariio-
OynuHemuun (@ — reH, ACTEPMUHUPYET araMMarjioOyJInHEeMuro, reH b — de-
HUJIKETOHYpHI0). 1 0co0b (aabb) nmeet 006a 3aboneBanusd. [losTomy ¢ GpeHmke-
TOHYpHUEH MOXKET poauThcst 4eTBepo u3 16 (3 A-bb+1 aabb). Tpex u3z HUX MOXK-
HO JICYUTh U crmacTu (0Co0b ¢ JABYMs 3a00JI€BaHUSAMH YMHUPAET K 6 MecsalaMm OT
arammarnoOynuaemun). CienoBarenbHo, B 75 % ciydasx pokaeHus OOJIbHBIX C
(heHUITKETOHYpHEeN X MOKHO CTIacTH.

3agaua S. BepostHocTh poxaeHusi 00i1pHOrO pedOeHka paBHa 1/64 wnm
1,5625 %.

3agaua 6. BeposTHOCTh poXksieHUs O0JBbHBIX eTer cocTaBisieT 50 %.

3amaua 7. 50 %, ecnu MaTh TOMO3UTOTHA MO T€HY, ONPEAEISIONIEMY HAJIH-
yue BecHylIek; 25 %, eclii OHa reTepOo3UroTHa.

3agaua 8. BeposaTHOCTh pokJieHUs peOCHKA ¢ IMpHU3HAKaMH OTIA COCTaBJIs-
eT 25 %.
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3agaua 9. BepoaTHOCTh pOXKIEHUSI KypYaBOTO PHIKEBOJIOCOr0 pedeHKa co-
craBisieT 6,25 %.

3agaua 10. BepostHOCTh poKaeHUs cienoro pedeHka coctasisiet 25 %.

3agaua 11. BepostHOCTh pokaeHusi pedeHka XoTs Obl ¢ oHOUN (popmoi
ri1Iaykomsl coctaBisieT 81,25 %.

3agaua 12. BeposiTHOCTH pOXACHHUS 3I0POBOTO peOEHKAa COCTaBISET
18,75 %.

3apaua 13. 25 % TendT yepHbIE CO CIUIOLIHON OKPAacKO#l roJjioBbl, 25 % Te-
JST YepHbIe ¢ 0esI0il KpacKoil royioBbl, 25 % TeNsT phbKUE CO CIUIOIIHON OKpa-
CKOM TOJI0BBI, 25 % TensaT pbikue ¢ 0e10i OKPaCKOM TOJIOBBI.

3apauya 14. HeoO6xoa1uMo mpoBECTH aHATU3HUPYIOIIEe CKpelrBanue (cobda-
Ky OXOTHHKA CKPECTHTh C COOAaKOW KO(EeiHOro 1Bera W UIMHHOW IIEPCTHIO).
Ecnu nmoromcTBO OyaeT eAnHO00pa3Ho, B TeHOTUIIE COOAKM OXOTHUKA HET T'€HOB
Ko(eiHOTO 11BeTa U JIJIMHHOM IIEPCTH.

3apauya 15. Poautenu qureTepo3uroTHbl. BeposTHOCTh pOoXKACHUS ACTEH C
Kyp4aBbIMU BOJIOCAMH U HOPMAJIbHOM TUTMEHTALIMEN KOKHU coCcTaBisieT 56,25 %.

I'naBa 4. MHOKeCTBeHHbIE aJlJ1eJIH, IVIEHOTPONNS,
JIeTaJIbHbIE I'eHbl, ICHETPAHTHOCTD

3anaua 1. Her, He moryT. PeOeHok 00s13aT€IbHO MOJYYUT OT MATEPU T'eH
I’, a or oriia — ren I' wm ren I°. [TosToMy OH OyzieT UMETh BTOPYIO WJIU Tpe-
THIO IPYMNIbI KPOBU.

3anava 2. Ecnu poaurenn MMEIOT NEPBYIO U BTOPYIO I'PYIIIBI KPOBH, TO UX
peOEHOK MOKET UMETh MEPBYIO WU BTOPYIO TPYIIITHI KPOBU.

Ecnu ke poauTenn NMEOT BTOPYIO M YETBEPTYIO TPYIIIBI KPOBH, TO UX pe-
OCHOK MOKET UMETh BTOPYIO, TPEThIO M YETBEPTYIO I'PYIIBI KPOBH, HO HE TEp-
By10. Clie10BaTeNbHO, MAJIBbYUK C MIEPBOM IPYNIION KPOBU — CBHIH IIEPBOU Maphl
pOAMTENEN, Y KOTOPBIX KPOBb IEPBOM M BTOPOM I'PYIIIIBI.

OnpenenuTs TPUHAMIEHKHOCTD JIeTEHd UX MaTepsM 0e3 UCCIEeI0BaHUs Kpo-
BH OTLIOB BO3MO>KHO, B TOM ClIy4yae, KOrja JI€TH UMEIOT TaKHe K€ IPYIIIbI Kpo-
BH, KaK U UX MaTepHU.

3amaya 3. ['eHOTUII OOHOTO W3 POJUTEIIECH I'r, a JIPyroro PPI’, 1. e. oun
MMEIOT BTOPYIO U TPETBIO IPYNIIBI KPOBHU.

3anaua 4. Ilo ycrmoBusim 3agaum poaurenu umerot I u III rpynmsr kpoBwu.
Il rpynmy onpenensitor asa reroruna (I'I° u I'IY), 1 rpymmy toxe nea (I°I° u
I°IP). CneoBatenbHO, BO3MOXKHO 4 BAPHAHTA PEIICHHIL.

BepositHbie reHOTHIIBI poauTeneld | Bo3MokHbIE TeHOTUIBI M TPYIIBI KPOBU JIETEH
1.1'° - I°0 o, e a, r°r an, I'e (iv)
2.1'" - I°I r'ran, F'r av)
3.1 - I°1° rrian, r'e (av)
4.1'" - PP ' av)
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3agaua 5. 1). 7,5 %. 2). 5 %.

3apauya 6. Bosmoxxno 4 Bapuanta: a) II(A) u III(B); 6) I1I(A) u IV (AB);
B) I (B) u IV (AB); r) IV (AB) u IV (AB).

3agaua 7. ['eH HepaBHOMEPHOW NMUTMEHTAIIMU KOXKU CIIETUIEH C IOJIOM U
JOMHHHUPYET HaJ] TeHOM HOPMaJbHOW MUTMEHTALMH; B TOMO3UTOTHOM U T'e€MU-
3UTOTHOM COCTOSTHUU 00JIa/1aeT MICHOTPOIHBIM JIETATbHBIM JIEHCTBUEM.

3agaua 8. BeposiTHOCTH pokieHHs eTel ¢ 00eMMH aHOMAaJUsIMU COCTaB-
aser 7,5 %.

3agaua 9. BeposaTHOCTh pOXKJIEHUs Kaperia3oro pedeHka ¢ I rpymmoi kpo-
BU paBHa 3/16 wiu 18,75 %.

3apaua 10. [IpoueHT xxu3HecnocoOHbIX ocodel 75 %.

3agaua 11. BepostHOCTh pokaeHuUs1 00JbHOTO pedbeHka coctapiser 25 %.

3agaua 12. BeposTHOCTh pOXKIeHUS peOeHKa € IBYyMs aHOMAaJHUSIMU CO-
craBisieT 5,625 %.

3agaua 13. BeposatHocTh poxaeHus 00JIbHOT0 peOeHKa C TPU3HAKOM JIOM-
KOCTH KocTeilt cocTapiseT 31,5 %.

3agaua 14. BeposTHOCTh pokaeHuUs1 00JbHOTO pedeHka cocrapiser 35 %.

3apaua 15. Y 1/3 MbIieit yepHas okpacka mIEpCTH, a y 2/3 Mbllen xenras
OKpackKa IIepCTH.

3apauya 16. O6a cymnpyra reTepo3uroTHsI 10 T€HY PDKUX BOJIOC M UMEIOT
CIIeIyIOIIIE TeHOTHIB: MykunHa — C"C'; xkenmunaa — C°C. BeposTHOCTB
pOXKIeHHsI TeMHOBOJIOcoro pebenka — 50 %, cBetioBonocoro pedenka — 25 %,
pppKEBOIOCOTO — 25 %.

3agaua 17. Tak kak npu CKpelIMBaHUM JBYX JOTOB C HOPMAJIbHOU IIep-
CTBIO YaCTh MMOTOMCTBA MOTKOJIA, TO UCXOIHBIE 0COOM TeTepo3UroTHbl (Aa). [lpu
BTOPOM CKPEIIMBAHUM KOOEJIsl, UMEIOIIEr0 HOPMaJIbHYIO IEPCTh, C IPYroil cam-
KOM rubesn MoTOMCTBAa HE OOHApY>KEHO, 3HAYMT, T€HOTHUIl caMlla Ad, TEHOTHI
camku AA. Ilpu TpeTbeM ckpeumBaHuu HaOI0anach THOENb MEHKOB, 3HAUUT
POJUTENBCKUE 0COOU OB TeTEPO3UTOTaMu (Aa).

PA3aE II1. BBAUMOJENACTBUE TEHOB

3anava 1. 1) BEeposITHOCTh POKJICHUS JETEN C MOBBILIEHHBIM COJEPKaHUEM
IIMCTHUHA B MOYE M KaMHSIMH B ITO4YKax oauHakoBa — 50 % : 50 %.

2) Bce JIeTU B ATOM ceMbH OyAyT UMETh MOBBIIICHHOE COJIEpKaHNE IIUCTHHA
B MOYE.

3agaua 2. PeGeHok npueMHbIi (pOACTBO oTpuiaercs mo cucreme ABO —
KEHIITMHA HE MOKET OBITh €ro MaTtephlo, 1 1o cucteme MN — MyK4nHa HE MO-
KET OBITh €T0 OTIIOM).

3amauya 3. PojcTBO OTpHUIlaeTCsA B CUTyaluu 3.

3anaua 4. I[lepBblii ManbYUK — ChIH BTOPOW >KEHIIMHBI, BTOPOl Mallb-
YUK — IIEPBOMU.

3apaua 5. ['pynna M.
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3agaua 6. [lepBbIil MaNbUUK — TPEThs Mapa, BTOPOH MaJIbUMK — BTOpas
napa, TpeTHil — mepnasl.

3apaua 7. Boamoxxnsl 24 paznuunbix GeHotuna (4 rpynmbl KpOBU IO CHUC-
teme ABO, 2 rpynmnel o pesyc-daktopy u 3 rpynnsl mo cucreme MN; uroro:
4 x2 x3=24).

3anauva 8. a) ['enotun otia — BbCc, reHOTUN MaTepu — bbcc, TEHOTUTIIBI
nerei — BbCc, bbCc, Bbcce, bbce.

0) renoturbl poaureneit BbCc.

B) y pOJUTEJECH HErpOB CBETIOKOXKUX JETel OBITh HE MOXKET, TaK KaK UX
TEHOTHUIIBI HE CcOoJepKaT ajieneit 0enoit koxu. 1o 3Toit ke npuynHe y 6eIoKo-
KUX POJUTEIICH HE MOTYT POJAUTHCS MOTOMKH € 00JIee TEMHOM KOKEH.

3apauya 9. 1) reHorunsl cynpyroB Cmur: 44bb,; cynpyros Beccon: aaBB;
uX JIeTe oT mepBoro O6paka AAbb w aaBB COOTBETCTBEHHO, OT BTOpOro Opa-
ka — AaBb.

3agaua 10. Beipak€eHHOCTh KOJIMYECTBEHHOI'O MpPHU3HAKa, B JJAHHOM CIIy-
yae — JUJIMHBI TeJa, 3aBUCUT OT YHCJIa MOJIMMEPHBIX I'eHOB. BapuaHThl reHoTH-
OB JIIOAEH cpeniHeit pocta — A ;A axa,; a;a;AxA,; Aja Azas.

3apauya 11. 1. KommieMeHTapHOCTh: COBMECTHO OHHU Aal0T (DEHOTUITHYE-
CKUM MPU3HAK, KOTOPBIA HE CITIOCOOHBI 00ECTIEYUTh MOPO3Hb.

2. JInsg mporHo3upoOBaHMs UCIONBb3yeTcs (opmysia pacuieruieHus pu Ju-
rUOPUTHOM CKpeIMBaHUM reTepo3urot. Uurepdepon OynyT CUHTE3UPOBAThH TeE
OpraHu3Mbl, KOTOPbIE MOIY4YaloT 00a yKa3aHHBIX JOMUHAHTHBIX reHa. Bepost-
HOCTh POXKJIEHUS B JTAHHON CeMbe JIeTEH, Y KOTOPBIX OyAEeT CHUHTE3UPOBATHCS
unrepdepoH, — 9/16; ocransubie 7/16 He cMOryT 00pa3oBaTh UHTEP(PEPOH U3-
32 OTCYTCTBHS OJTHOTO MJIM 000MX HEOOXOAMMBIX T€HOB.

3agaua 12. 165 cwm.

3apauya 13. AnpOMHU3M y CyNPYyroB BbI3BaH HaJIUYUEM JBYX OJWHAKOBBIX
PELECCUBHBIX T'€HOB B TeHoTure. ['eHotunsl cynpyroB A4bb n aaBB, reHoTun
nereit AaBb, oHU UMEIOT HOPMAJbHYIO MUTMEHTAlUI0 Onarofaps KOMILJIEMEH-
TapHOMY JICHCTBHUIO STUX I'€HOB.

3agaua 14. ['nyxoTa CynpyroB KOHTPOJUPYETCS Pa3HBIMU PELIECCUBHBIMU
reHamu. MIx renorunsl 44bb v aaBB, reHotunsl neret AaBb (koMruieMeHTap-
HOCTB).

3agaua 15. Y 75 % xyp omnepenue 6emnoe, y 25 % Kyp olepeHue OKpalieH-
HOE.

3agaua 16. ®opma B3auMOACHCTBUSL MEXKAy TeHaMH B U b — moJiHoe J10-
MUHHUpOBaHUe, Mexay reHamu C u B, a taxoke mexay reHamu C u b — snucras.
[ToToMCTBO, OT CKpeuIMBaHus ABYX AUTE€TEPO3UTOTHBIX OCOOEH, Clienyrouiee:
12 ceppix : 3 yepHbIX : | pbiKas.

3agaua 17. BeposTHOCTh MOSABIICHHUS] TOTOMCTBA C PO3OBUAHBIM IpeOHEM
coctaBnsieT 18,75 %.
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3apaya 18. BeposTHOCTh pOXKICHUS TENAT ¢ MPU3HAKAMU POJUTENEH CO-
crasisier 37,5 %.

3apava 19. JlanHbIl My>KYHWHA HE MOXKET OBITh OTIIOM PeOCHKA, TaK KaK OH
uMeeT rpynmy kposu MM, a peGeHok rpyriy kpoBu NN (I€TH 3TOTO MYXYUHBI
B Opake ¢ JaHHOM EHIUHOW MOTYT UMETh TOJIBKO TpyIiy KpoBu MN).

3apaua 20. Pacmeruienue mo peHOTUITY BO BTOPOM ITOKOJIEHUHU COCTABIIS-
eT: 15 kpacHsbix : 1 Genoe.

3apauya 21. [loromcTBO OyneT MMETh ME€X KOPHYHEBOI'O IIBETa BO BCEX
clIyvasx, Korja:

— o0a poauTesisi TOMO3UTOTHBI IO IOMUHAHTHBIM T€HaM;

— OJIMH POJUTEIh FOMO3UTOTEH IO JOMWHAHTHBIM T'€HaM, a BTOpOH —
TOMO3UTOTHBIN MO PEIIECCUBHBIM T'€HAM.

3agaua 22. 50 %.

3agaua 23. 13 : 3.

3angaua 24. 25 %.

3agaua 25. 75 %.

3agauva 26. 50 %.

3agaua 27. 0 %.

PA3aEIIV. CHEVIEHUE TEHOB
3amgaua 1.
a) OJIMH THUII SIHIIEKIETOK — @
0) 1Ba THUMA AUIEKIETOK — @ @

B) JIBa TUIIa CLIEPMATO30UI0B — @ @

3apaua 2. a) 4 Tuna ramer: , — HekpoccoBepHbie (110 48,5 %),
@ — KkpoccoBepubie (1o 1,5 %);

6) 4 Tuna ramer: ‘ ‘ — HekpoccoBepHbIie (o 48,5 %), ‘

— KpoccoBepHbie (110 1,5 %);
B) TCHOTHIIBI B (DEHOTHUIIBI JACTEH:

elD — Rh+, HopmanbHbIe 3puTpoLUThI, 48,5 %
eld

Eld  — Rh-, spnunronnTos, 48,5 %

eld

EID  — Rh+, smmunronuros, 1,5 %

eld

eld  — Rh-, HopmanbHBIE 3pUTpOUTHI, 1,5 %

eld
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3agaua 3. [lockoibKy paccTOsSTHUE MEX]y T€HaMU OJHOM I'PYIIIbI CleTJie-
Hust 6osiee 50 MopraHuj, TO MPU3HAKU 32 KOTOPHIE OTBEUYAIOT 3TU I'€HbI OYyIyT
CBOOOTHO KOMOMHHPOBATHCA B MOTOMCTBE: a) 25 %; 6) 50 %:; B) 25 %.

3agaua 4. Ha ocHOBaHMU JaHHBIX, YTO PACCTOSIHME MEXIy reHamu L u M
paBHO 5 Mopranugam, a Mexay renamu M u N — 3 mMopraHujgam, ¢ yBEpeHHO-
CTBIO ONPENIETUTh PACCTOSIHUE MEXAY reHamMu L U N U TOCTpOUTh TeHeThye-
CKYIO KapTy XpOMOCOMBI HEJb3sl, TaK KaK 3TO PACCTOSHUE MOXKET OBbITh PaBHO
60 3 n1ubo 8 MopraHugam. YUuThIBas, YTO PacCTOAHUE MexAy reHamu L u N
PaBHO 2 MOPTaHM[IbI, MOKHO M300pa3uTh rpaduyecKy pacroyioKeHHe reHoB L,
M wu N B XpOMOCOME TaK:

L N M

2M 3m
3anaua 5.

a) YEThIpE THUIIA: HEKPOCCOBEPHBIE — @) U U KPOCCOBEPHBIE —

0) Te e YeThIPe TUIIA TAMET, YTO B MPEBIAYIIEM ITyHKTE.

3anaya 6. Y camku reunsl 4 u P ocrarorcs cremieHHbIMU B 44 % ramer.
OcranbHble ee raMeTbl UMEIOT reHbl ap (44 %), Ap (6 %) u (6 %). Y camua apo-
30¢uibl KpoccuHrosepa HeT. CienoBaTenbHo, S0 % ramer moxy4uT XpoOMOCOMY
crenamu A u P, 50 % — c renamu a u p.

3apmaya 7. a) KeHIMHA 00pa3yeT YEeThIpe THUlla F&MGTI@— 45,1 %;
@— 45,1 %; 4.9 %: (XM 4,9 %.

MyxuuHa 00pa3yeT /iBa TUIlA FaMeT: @ — 50 %; @ — 50 %.

0) BEpPOSITHOCTH pOoxKaeHUs 001bHOTrO pedenka — 4,9 %.

3anaya 8. ['eHeTnyeckas Kapra — JMHEHHAsE CXEMa XpOMOCOMBI, Ha KOTO-
pOil yKa3aHbl pacCTOSIHUSA MEXAYy 'eHaMH B MopraHuaax. Llutomornyeckas kap-
Ta YYUTHIBAET U MOPPOJIOTHUECKYIO CTPYKTYPY XPOMOCOMBI.

3agaua 9.

a) 4EThIPE THIA: HEKPOCCOBEPHBIE — 1 KPOCCOBEPHBIE —
&:
0) 1Ba THIIA rAMET: @ u .

3agauya 10. 87 %.

3agaya 11. ['eHOoTHIBI JeTeld ¢ HOPMAJIBHBIM 3PEHUEM M COAEpKaHUEM
nurMenta B koke — AaX X n AaX Y.

3anava 12. B ciyuyae 1 Habmrogaercsi cBo60HOE KOMOMHUPOBAHUE, B CIIY-
yasix 2—3 — CUEIUICHHOE HACJIeI0BAHUE. B 1epBOM Cilydae reHbl pacioIOKEHBI
B Pa3HBIX Iapax XpoOMOCOM, a B 2—3 cily4asix B pa3HbIX JOKyCax OJHOH XpOMO-
combl ( AB u Ab ),

ab  aB

u
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Paccrostnue mexay renamu A 1 B 1 BO BTOPOM M B TPEThEM ClIydasix CO-
crapyisieT 10 mopranu.

3agaua 13. BepositHOCTh poxkieHus: peOeHka ¢ npuzHakamu otiua — 1,5 %.

3anaua 14. BepositHOCTB poxkieHus: peOeHKa ¢ nmpu3HakaMu otia — 45 %.

3amaua 15. I'edsl P u D HaxoasATCs B pa3HbIX XpoMocoMmax. BeposaTHOCTb
POKIeHuUs 310poBoro pedeHka 25 % (cBo6o1HOE KOMOMHUPOBAHHUE).

3apauya 16. Paccrosaue mexay reHamu B u C MOXeT ObITh paBHO JIMOO
12 mopranua, 1160 2 mopranuabl. s yTOYHEHUS! PACCTOSIHUS MEXKIY 3THUMHU
reHaMu HeoOXO0JIMMO MIPOBECTU TUTHOPUIHOE AHATIM3UPYIOIIEE CKPEIIUBAHUE.

3agaua 17. Heo0X0auMoO CKpECTUTH JUIETEPO3UTOTHYIO CEPYIO0 KpacHO-
IJ1a3yl0 CAMKy C YEPHBIM IypIypHOIrJIa3bIM caMIOM. ECIM 3TU NpU3HAKH Ompe-
JSJISIOTCS. pa3HbIMUA T€HAMH, TO B MOTOMCTBE JIOJKHBI MOSBUTHCSI PEKOMOMHAH-
TBI: CEpbI€ IYPIyPHOIJa3ble U YEPHBIE KPACHOTJIA3ble MyXH B MEHBILEM MPO-
[IEHTHOM COOTHOILIEHUH, YEM HEKPOCCOBEPHBIE OCOOU.

3amaua 18. Paccrosinue mexay renamu C u T paBHO 7,5 MOpranui.

3amaua 19. Paccrosnue Mexay reHamu A U B cocrtaBisier 6 Mopranuj;
mexnay resamu M u N — 0,5 % mopranun; mexnay resamu P u R — 2.5 mopra-
HUJBI.

3agaua 20. 171 — HekpoccoBepHbIe (110 50 %);

3agaua 21. 75,4 %.

3amaua 22. PaccrosiHue Mexay reHaMu 3,5 MOpraHu/ibl.
3agaua 23. 7,5 %.

3anaua 24. 27,5 %.

PA3AEJ V. 'EHETHKA TOJIA

3agaua 1. a) 7, 10,4, 8,23; 6)6+2,14+2,44 + 2.

3apaua 2. a) XX, 0) XY, B) ZW, r) ZZ; n) XX, e) XY.

3amaya 3. a) OJIUH THUIT AUIEKIETOK ¢ X-XpPOMOCOMOM;

0) IBa THMa CIIEPMATO30UIOB: OJUH C X-XpOMOCOMOM, BTOPO# ¢ Y-Xpo-
MOCOMOM;

B) JIBa THUIA SIMIEKIETOK: OAUH C Z-XpOMOCOMOW, BTOpoi ¢ W-xpo-
MOCOMOM;

') OJIMH THII CIIEPMATO30UA0B C Z-XPOMOCOMOI;

J1) OJIMH THUII SIULIEKIIETOK C X-XPOMOCOMOM;

€) JBa TUIa CIEPMATO30UJIOB: OJUH C X-XpOMOCOMOM, BTOpOil ¢ Y-Xxpo-
MOCOMOW.

3amaua 4.
a) JBa TUIA SUIEKICTOK — @ @

0) OJMH THII SHICKICTOK — @
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a) Ba TUIA SAUIEKIIETOK — @ @
<\
0) JBa THIIA CIIEPMATO30UI0B —

3agaua 6. BeposarHocTs poxaeHus OOJBHBIX JIeTel B TaHHOU cembe 25 %
(50 % ot Bcex MaJIbUUKOB).

Bamaua 7. 1) 22,5%. 2)5%. 3) 72,5 %.

3agaua 8. 6,25 %.

3agauya 9. BeposaTHOCTH poKaeHHS Jouepu ¢ o0eumu anomausamu 12,5 %.

3apauya 10. a) BepOATHOCTb MPOSIBJIECHUS TUIEPTPUX03a Y MAIbYUKOB CO-
crasisier 100 %;

0) 6e3 aHOMaNIHii B 3TON CEMbE MOTYT OBITh BCE JICBOYKH.

3agaua 11. BepodaTHOCTh pOXKACHUS CIETYIONIEr0 peOeHKa ¢ HOpMaJIbHbI-
MU 3y0amu coctaBiset 25 %.

3agaua 12. 12,5 %.

3amauya 13. BeposaTHOCTh pOXKJICHUS MajbuMKa C KapUMHU TJIa3aMH U J1allb-
TOHHMKA cocTaBisgeT 12,5 %; BepOsSTHOCTD POKIEHHUS ToyOO0riia3oil ¢ 1BETOBOM
cinenotoit neBouku — 0 %.

3agaua 14. BeposSTHOCTh pOXKICHUSI CIEAYIONIEro pedeHKa ¢ HOpMabHBIM
IIBETOM 3y0OB cocTaBisieT 25 %.

3agaua 15. BeposTHOCTH pOXKIEHUS BTOPOrO peOEHKa 3/I0pPOBBIM COCTaB-
nsiet 75 %. B 2/3 cnygaeB on Oyner umets Il rpynmy kpoBu, B 1/3 ciyuaeB —
[ rpynny xpoBu.

3agaua 16. BeposTHOCTH TOTO, 4TO AeBOYKA OyeT MaabTOHUKOM 50 %, Tak
Kak B 1/2 ciayyaeB X-XpoMOCOMY C AaTOJIOTHYECKUM T€HOM OHA MOKET TOJIyYUTh
OT OTIIa, a B 1/2 ciy4aeB OT Marepu X-XpOMOCOMY C HOPMAJIbHBIM T€HOM.

3agaua 17. a) npu cunapome Knaitnpenrepa — 47, XXY, 48, XXXY;

0) npu cunapome [lepemesckoro—Tepuepa — 45, X0.

PA3AEJ VI. UBMEHUUBOCTH

3anava 1. Mcnons3ys Ta0iuily reHeTHYECKOro Koja, ONpeAessieM Mpearoia-
raeMyro MocClIe0BaTeIbHOCTh HykIeoTun0B n-PHK (13-3a m30bpITOUHOCTH TeHETH-
YEeCKOro K0Jia MOCeA0BaTeNIbHOCTh HYKIIeoTu0B U-PHK MoxkeT ObITh pa3nuyHoi):

u-PHK  — AI'YAYAAHNI'ITOT'AIL'Y.

JTHK — THOATATTIT O ITHOTOA

[Tocne Bo3gelcTBUs a30TUCTOM kuciaoThl Ha Mojekyny JIHK, ona npuo6-
pena CleyIollee CTPOCHHUE:

JIHK* TITATATTITIITITIA
Crpoum u-PHK u 6enok.

u-PHK* ANOYAYAANI I I IT ALY
Oenok* Tpe — Wie — Tpe — Mpo — Tpe
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3agaua 2. Moxer: B aHadaze MHUTO3a W B Teiodaze 10 3aBEpIICHHS
OUTOKHHE3A.

3apaua 3. AHeymionaus — TPUCOMHUS IO MOJOBBIM Xpomocomam. Hepac-
XOXKJIEHHE XpOMAaTHUZ Y-XPOMOCOMBI MPH BTOPOM MEHOTHYECKOM JIEJIEHUH BO
BpEMs CIEpMaTOreHE3a.

3anaua 4. Mosaunusm. HepacxoxaeHue oqHoM rmapbl TOMOJIOTMYHBIX XPO-
MOCOM IIPU MUTO3€ Ha paHHEW CTauu IMOpPUOTEHE3A.

3agmauya 5. JleBouka reTepo3UroTHa MO T€HaM, ONPEACISIIOIINM OKPacKy
ria3, u 'y He€ o0a riasza JA0HKHBI ObITh Kapumu. Ho Bo BpeMs sMOpuoreHesa B
KJIETKax, 00pa3yrolMux 3a4aToK OJHOIO TJia3a, MpOM30luIa cOMaTHuecKas reH-
Hasi MyTallus, ¥ T€H Kaperiia3oCTu MPEeBPATUJIICS B I'€H roJiy0Ooria30CcTH; BTOPOil
IJ1a3 OCTAJICS KapUM.

3apava 6. Ona remusurorHa. BepostHocts paBHa 0, Tak Kak >KeHIIMHA OY-
net 6ecruionna (cunapom lllepemesckoro—TepHepa).

3agavya 7. Y HEro TpUCOMHMS IO MOJIOBBIM XpoMocoMaM — XXV (CHHApOM
Kunaitngensrepa).

3apaua 8. B MUTOTHYECKOM BEpETEHE OTCYTCTBOBAJa HUTh, CBS3BIBAOLIAS
JaHHYI0 XPOMOCOMY C LEHTPHOJIBIO, IO3TOMY XPOMAaTHIbl HE Pa30ILIUCh, a 00€
NEPEMECTUIIUCH K OJTHOMY TOJIFOCY KIIETKH.

3agaua 9. Her. MoHO3UTOTHBIE OJIM3HEIBI UMEIOT UICHTUYHBIA HAOOp re-
HOB, HO B CHHTE€3€ OCJIKOB MOTYT y4aCcTBOBATH Pa3Hble I'€HbI, IPU YCIOBUH, UYTO
9TH OJIM3HEIbl ’KUBYT B Pa3HBIX YCIOBHUSX.

3anava 10. 3

3apava 11. 2A-: laa.

3apaua 12. 5A-: laa.

PA3agg VII. HHONYJSIMUOHHASI TEHETHUKA

3agaua 1. 1,98 %.

3agaua 2. 1,41 %.

3agaya 3. YacroTa BCTpeyaeMOCTH TeHa MerreMoriioomHemuu = 3 %;
4acToTa BCTPEYAEMOCTU HOpPMajbHOro reHa = 97 %; dactora BCTPEUYaeMOCTH
JTOMUHAHTHBIX TOMO3UTOT = 94,09 %; yacToTa BCTPEUAEMOCTU I€TEPO3UTOT =
5,82 %; gacroTa BcTpedyaeMoCTH 00IbHBIX (perieccuBHBIX ToM03Urot) = 0,09 %.

3anaua 4. Yacrora rpynmnst M = 36 %, MN = 48 %.

3amaya 5. Yactora BCTpeuaeMOCTH T'eHa LY=0,4 (40 %); LY=0,6 (60 %).

3amaya 6. Yacrora BcTpeuaemocTu reHa a = 54 %, rena A = 46 %.

3agaua 7. Yactora BcTpewaemoctu rpymnmbl kpoBu MN y Genoro Hacene-
Husi CIIA cocrasnsier 50 %, y unaeines — 34 %, y ackumocoB I'peHyianinu

16 %, y aBcTpanuiickux abopureHoB — 30 %.
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3apauya 8. Jlons reTepo3UroTHLIX PACTEHHM CpeIU MpeCTaBUTEICH 4YeT-
BEPTOTO MOKOJIEHUSI COCTaBUT 6,25 %.

3agaua 9. YacTtoTa BCTpeUaeMOCTH I'eHa aJbOMHU3MA Y PXKHU COCTABISIET 5
%.

3agaua 10. YacTora BCTpeuaeMOCTH TE€HOTUIIOB TOMO3UTOTHBIX PHDKHUX JIH-
cuty coctanisieT 94,09 %; reTepo3uroTHeIX pelkux — 5,82 % u 6enbix — 0,09 %.

3agaua 11. Yactora BcTpeyaemoctu aab0uMHOCOB — 1 %.

3agaua 12. 1 %.

3agaua 13. 20 %.

3agaua 14. 16 %.

3agaua 15. 16 %.

3agaua 16. 91 %.

3agaua 17. 4 %.

PA3aEJ VIII. METOABI TEHETUKH YEJIOBEKA

3apaua 1. CrerieHHbIM ¢ X-XpOMOCOMOM PelieCCUBHBIN THUIT HACIEOBAHUSI.

3apaua 2. CrerieHHbIN ¢ X-XpOMOCOMOM IOMUHAHTHBINA THIT HACJIEAOBAHUSI.

3amaya 3. ['onaHIpyUUE€CKUM TUIT HACJICIOBAHUS.

3agaua 4. Korddunment HaciemyeMocT paBeH 1, mosToMy nmpu3HaK MOJI-
HOCTBIO OIPEJIEIICTCS HACIEACTBEHHOCTHIO.

3agaua S. a), 0).

3anpauva 6. a), ), n).

3agaua 7. 0), B), 1), 1).

3agaua 8. a), 0), ).

PA3AEJ IX. ONPEJAEJEHUE BEPOSITHOCTH
TEHETUYECKHU OBYCJIOBJIEHHBIX COBbITUI

3agaua 1. BepoATHOCTh MOSBIECHUSI PETHHOOIACTOMBI y CIEAYIONIErO pe-
o6enxka — 1/2 x 0,6 = 0,3 nu 30 %.

3apaua 2. Puck poxjaeHusi 60JbHOr0 pedeHka cocranisier 1/2 x 1/4 = 1/8
(12,5 %).

3apauya 3. Marb rerepo3urotHa. Ee nodepu reTepo3UroTHsl C BEPOSTHO-
cthio 1/2 (50 %). Ilpu yciaoBum, 4TO UX MYKbsl OyAyT 3I0pPOBBI PUCK JJisi BHY-
KoB OT nouepein — 1/8 (12,5 %); netu, kak OOJILHBIX, TaK U 3/I0POBBIX CHIHOBEM
OyIlyT 3/I0POBBI.

3apaua 4. a) BEpOATHOCTh POXKJECHUS peOEHKa ¢ axoHjporuiazue — 1/2
(50 %); 6) BepositHocTh paBHa 1 (100 %).

3agaua 5. a) BepositHOCTh paBHa 1/2 (50 %); O) BeposiTHOCTH paBHa 3/4
(75 %).
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3agaua 6. a) BeposATHOCTH poxkjieHus Mainbunka — 1/2 (50 %); 6) BeposT-
HOCTb, YTO BTOPBHIM peOEHKOM Oyner aeBouka, paBHa 1/2 (50 %); B) BeposT-
HOCTb, YTO BTOPBIM peOEHKOM OyeT Manbuuk paBHa 1/2 (50 %).

3agaua 7. a) BEpOSATHOCTh POXKJEHHUS JABYX JIeBo4YeK paBHa 1/4 (25 %);
0) BEpOSITHOCTh, UYTO TEPBBIM PEOEHKOM OyJIeT JEBOYKA, a BTOPHIM MAaJIbUUK,
paBHa 1/4 (25 %); B) BEpOSATHOCTH, UTO OJMH U3 JeTeH OyJIeT JeBOYKa, @ BTOPOH
Manbuuk paBHa 1/2 (50 %).

3apauya 8. a) BEpOATHOCTh, YTO NEPBLIH peOEHOK OyaeT OOJIbHBIM, PaBHA
50 %; 0) BepOsTHOCTb, UTO BTOpOM peOEHOK OyAeT 370poBbIM, paBHa 50 %;
B) BEPOSITHOCTh, UTO 00a pebEHKa Oy1yT O0sbHBI, paBHa 25 %.

3agaya 9. a) BEpOATHOCTh, YTO TNEPBbIA peOEHOK OyaeT OOJIbHBIM, paBHA
25 % (unu 1/4); 6) BeposITHOCTb, UTO TpU pedEHKa OyayT 310poBbl — 42,2 %
(3/4 x 3/4 x 3/4 = 27/64 wnu 42,2 %); B) AeTH, UMEIOIIME B F€HOTUIIE TE€H N
(OGonbHBIC U TETEPO3UTOTHBIE HOCUTENIN) COCTABIISIIOT 75 %.

3agaya 10. a) BeposATHOCTH, YTO BHYK Oyjaer OoseH (nn), paBHa 1/16
(6,25 %); ©) BEpOATHOCTb, YTO BHYK OyJIeT TeTepo3uroTHbIM Hocutesaem (Nn)
paBHa 6/16 (37,5 %); B) BepOSITHOCTb, YTO BHYK OyJ€T MO0 O0IBHBIM, JTNOO Te-
TEPO3UTOTHBIM HOCUTeseM paBHa 1/16 + 6/16 =7/16 (43,75 %).

3agaua 11. a) BepOSTHOCTD, YTO ChIH MOJYUYUT PEIECCUBHBIN amiesb (n) OT
reTepo3uroTHoro orua, pasua 1/2 (50 %); 0) BeposITHOCTb, YTO BHYK IMOJIYYUT
PELECCUBHBIN ajuielb (n) OT FeTEPO3UTrOTHOrO Aefa, paBHa 1/4 (25 %); B) Bepo-
ATHOCTB, YTO TMPaBHYK IOJYYUT PELIECCUBHBIA ajieib (n) OT reTepo3UrOTHOTO
npanena, pasia 1/8 (12,5 %).

PA3aEJ X. 'EHHAS UHXXEHEPUS

3agaua 1. Pectpukrazoit Bam I (ects ogun caitit [ TATLI) na na ¢par-
MEHTA.

3anpaua 2. Pectpukrazoit Hae III ¢ oO6pazoBanuem n1Byx (hparMeHTOB.

3agaua 3. Pectpukrasza EcoR I moxer pa3zpesars pparment a).

3agaua 4. @parmenTsl a) 1 0) MOTYT OBITH pa3pe3anbl pecTpukTazamu Hae
III u Hpa II cooTBeTcTBEHHO.

3agaua 5. YacrtoTa BCTpEUaEMOCTH UYETHIPEXHYKJICOTHIHOTO (parMeHTa
LT cocrasur (1/4)* = 1/256. Cpenmsis amuna pparmenros JHK mpu paspe-
3anuu Hpa Il paBHa 256 HYyKII€OTUIHBIX Map.

PA3AEJ X1. 3AKOHOMEPHOCTM JIBUKEHUS BEIIECTBA 1 SHEPTUH
B 9KOCUCTEME

3agaua 1. 0,5 %.
3agaua 2. 2,5 kr.
3agaua 3. 1000.
3agnaua 4. 45 T.
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3agaua 5. 200.
3agaua 6. 60.
3apaua 7. 6.
3agaua 8. 8.
3agaua 9. 600.
3agaua 10. 1.
3agaua 11. 300
3agaua 12. 1200.
3apaua 13. 20.
3apaua 14. 10.
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