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NMPEANCINOBUE

B mamHoM cOOpHUKe IIpeAjiaraloTcs 3amaduM, Ha-
OpaBJieHHbIE HA 3aKpeIlieHle TEeOPeTHUYECKUX 3HaAHUMI
o Kypcy o011et 6moioruu o0I1reobpasoBaTeIbHOM MIKO-
Jasl. Ocoboe BHUMAaHIE yIeJeHO KJIACCUUECKON reHeTuKe,
0a30BBIe IIOJIOMKEHHUSA KOTOPOM JiesKaT B OCHOBE IIpej-
CTaBJIeHUII 0 MexXaHM3MaxX U IIpolleccax Iepegadu Ha-
cJIeNCTBeHHON NHPOPMAIIMY U N3MEHUYNBOCTH Y JKUBBIX
OpraHM3MOB.

Kuwura comep:xut 6osee 250 3amau, cpeau KOTOPBHIX
€CTh U TUIIOBHIE, W 3aJaUM C HEKOTOPOU CIIeIU(PUKON —
WX Ha3bIBAIOT «CIOYKETHLIMHU». THUIOBLIE 3aauu 3HAKO-
MAT C OCHOBHBIMHY IIPHEMAaMHU PACCYKIeHUN B IreHeTHKeE,
a «CIOKETHBIe» — IIOJIHEe PACKPBIBAIOT U UJLIIOCTPHUPY-
0T ocobeHHOCTHU TOoM Hayku. Ilogmo6paHHbie 3agaun Xa-
PaKTepU3yIOT TeHeTUKY KaK TOUYHYI0 HAyKy, HCIIOJb-
3YIOIIYI0 MaTeMaTUYecKle MeTOIbl aHaau3a. Pelenue
mpeajlaraeMbIX 3amau TpebyeT yMeHUusA aHAJIU3UPOBAThH
daKTUUeCKU MAaTepuaj, JOTHUYECKH IyMaThb M pac-
CYsKIATh, U OIIPeeIeHHOI n300peTaTeIbHOCTH IIPU pe-
IIeHUY 0COOEHHO TPYAHBIX 3a1adu.

Marepuasn mocobusa pasdUT Ha TJIaBbI, KaKIas 13
KOTOPBIX MOCBAIEHA KOHKPETHOMY pas3aey TreHeTUKN:

I'nasa 1. «OCHOBHBIE HOCUTEJU HACJIELCTBEHHOCTHU.
JleneHre KJIETOK »

I'nasa 2. «3aKOHOMEPHOCTH HACJIELOBAHUS IPU3HA-
KOB, ycraHoBJeHHBIe I'. MeHmemeM»

I'nasa 3. «BzaumojelicTBre IeHOB»

I'nasa 4. «<HaciaenoBaHMe MPU3HAKOB, CIEIJIEHHBIX
c moaom. ['eHeTuKa moja»



I'nasa 5. «CleneHnne reHOB U KPOCCUHToBep. I'eHe-
TUYECKUE KapThI»

I'nasa 6. « AHAIU3 POTOCIOBHBIX »

I'nasa 7. «IsmeHunBOoCThb. MyTamuonHaa NU3MEeHUM-
BOCTB»

I'nasa 8. «I'eHeTHUKA TOMY AWM »

I'nasa 9. «MonerynapHas OMOJOTUA U TeHETHUKA »

Kaxxngas roaBa coep:KUT KpaTKOe CHUCTEMAaTHU3UPO-
BaHHOE W3JIOJKEHNEe TEeOPeTHUUYEeCcKOTO0 MaTepuaja C HC-
OJIb30BAHMEM CXeM U Tal0JINIL, o0ecIIeunBaroInx 0oee
mocTymnHoe ero BocupusaTre. OCHOBHbIE TEPMUHEI BhIJE-
JIEHBI TOJIYKUPHBIM IIPUQGTOM, a JOMOJHSIONE 1 KOM-
MEHTUDPYIOIINE UX IOHSATUSA — CBETJIBIM KYPCUBOM.
ITocsie TeopeTuyeCcKOI YacTU MPUBOAATCS IPUMEPHI pe-
MIeHNSI HeCKOJbKUX 3a7aY C HOAPOOHBIM 00bSICHEHHEM
¥ aHaJIu30M. JJid 3aKpeIIeHus TeOpeTUUeCKUX 3HAHUH
peaJaraloTcsa KOHTPOJIbLHEIE 3a4aUl IJISA CAMOCTOATE I b-
HOT'O PeIlleHns ¥ BOIPOCHI AJA CAMOKOHTPOJIsI. B KoHIe
KHUTHY JAaHBI OTBETHI KO BCEM 3a7layaM U IIPUBEIEH Kpar-
KUH CJI0Bapb TEPMUHOB AJIA IIOJHOTO OBJIaIeHUA OCHOB-
HBIMY TOHATUSIMU.

IIpeniaraemoe mocobme mIpegHA3HAUYEHO CTapIIiie-
KJIACCHUKaAM JJis MOATOTOBKM K BBIIYCKHBIM JK3aMe-
HaM 110 O6MO0JOTUY U abUTYPUEHTAM BY30B MEeIUIIUHCKO
U OMoJIOTMUeCKOl HampaBaeHHocTr. OHO OyAeT I0Je3HOo
yUaluMcs CPeqHUX CIeNuaJbHBIX YUYeOHBIX 3aBeje-
HUN — MeQUIIMHCKUX VUWJIHNIN ¥ KOJLIeIKell IIPU OBJIa-
IeHUY 3HAHUAMU II0 OCHOBAM TeHeTHKH. IIpakTuue-
CKUI MaTepHaJl TaKKe MOKeT OLITH MCIIOJIb30BAH YUU-
TeJAMHU CcpemHell IIKOJBI B IIPOIlecce MpernoJaBaHUsS
COOTBETCTBYIOITUX Pa31eJI0B OMOJIOTHUH.



BBEAEHUE

T'emeTuka — coBceM ellle MoJogas Hayka. B Hauale
XXI Beka eit ucnoauugock 100 jger. Ho moctuixeHusa rexe-
TUKOB BIeuatT/saior. Ecaum B 1956 r. 6br10 m3BecTHO 700
dopmM HacjaenCcTBEHHBLIX 3abojeBaHuii, To B 1992 r. Koauue-
CTBO M3BECTHBIX 3a00JIeBaHUM, IMepemaroluxcs 10 HacJe[-
CTBY, Bo3pocyo g0 5710. IloABuIMCH HOBbIEe METObI HCCJIe-
IOBAHUA: MeIUKO-TeHETUUECKOe KOHCYJIbTUPOBaHNE, II03BO-
JISIOINee BBISIBJIATD U IPeAyIPeKIaTh 00Je3HU U MATOJIOTHUN
HaA paHHUX CTAAUAX Pa3BUTUA opranmsma. Tak, ¢ IOMOIILIO
YJIBTPa3BYKOBOT'O MCCIEMIOBAHUS Ha 7—9-1 Heleax pasBUTUA
9MOpPHOHA MOXKHO OIIPEIeINTh IOPOKU CepAlia, MoueK, MOo3-
ra, JJOMKOCTb KocTeli, nedekThsl KuinedyHuka. Ha 15—16-i
HeIeJ X aHaJnu3 KPOBU MATEPHU U OKOJIOILIOSHOM KUIKOCTHU
IIO3BOJISIET BLIABJATEL 3a00JIeBaHUA, CBA3aHHBIE C 00MEHOM
BEIIeCTB, CIleIIJIeHHbBIE C TIOJIOM, cUHApPoM [ayHa.

WccnenoBanus, IpegyCMOTPEHHBIE II00AJIbHBIM MEKIY -
HapOAHBLIM MpoeKToM «I'eHOM uesioBeKa», ToKa3aJl, UTO I'e-
HOM uejioBeKa 3T0 30 ThICc. reHOB, a He 100 ThIC., KaKk mpe-
TmoJjiarajioch pamee.

OpnHO# U3 1eseil mpoeKTa OBIJIO U3yUeHNE CTPYKTYPHI I'e-
HOB. MI3BECTHO, YTO KaKAbIA I'eH IPUIINChIBAETCSA K OIIpee-
JIEHHOII XpoMoOcoMe M HaXOJHUTCS B CTPOrO OIIpeleeHHOM
MecTe, JoKyce. Ha ocHOBe ompeeeHus PACCTOAHUN MEKIY
reHaMHU COCTaBJIIeTCA KapTa XpPOMOCOM dUeoBeKa, T'le Bce
XPOMOCOMBI MapKUPYIOTCA U AesasaTca Ha yuacTku. Cospe-
MEHHBIE K€ TeXHOJIOTHUU IT03BOJIAIOT BBINEJATH OTAeIbHBIE
dparMeHTBI XPOMOCOM U Pa3sMHOKATh UX BHE OpranmusMa.

Jpyroe HampaBJIeHUEe HCCJIEOBAHUIN CBSI3aHO C OIIpPee-
JIeHNEeM CTPYKTYPHO-PYHKIITMOHAIHLHON B3aMMOCBS3U T'€HOB.
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Tak, mo gedpekTHOMY (PepMEHTY-0€JKY, OTBETCTBEHHOMY 3a
HacJieICTBeHHOe 3a00JeBaHNEe, MOYKHO UCKYCCTBEHHO CUHTE-
supoBatb u-PHK, a sarem u coorBercTBeHHBIN yuacTok [[HEK.
N neHTrOUIIUPOBATL 9TOT YUACTOK HA XPOMOCOMHON KapTe
¥, BBIAEJIUB 3TOT T'eH, KJOHUPOBATHL €T0 BHE OpPraHM3Ma,
YyTOOBI YCTAHOBUTH, B UeM IPUUMHA 00pa3oBaHuA qedeKTHO-
ro gepmenTa. TakuM cmocob6oM OBLIIM M3YyUEHBI T€HBI JUCT-
poduu, paka MOJOUHOI :Kee3bl. Ha ceroguAnIamii 1eHb BO-
IIPOC O KJIOHMPOBAHUM PABJIUUYHBIX OMOJOTHUECKUX (HOPM
OCTAeTCsI CTIOPHBIM.

IlepceKTHBa UCIOJIB30BAHUA AOCTUKEHUN IIPOTPAMMBI
«I'eHOM yesi0OBEeKa» OUYeHb MHOTOILJIAHOBAA: OT UAeHTUGUKA-
U TEeHOB, OTBETCTBEHHBIX 34 BO3HUKHOBEHUE HACJEMCT-
BEHHBIX U IIPHUOOpETEeHHBIX 3a00JeBaHUN M0 PAa3BUTHUS CHC-
TeM JIeUueHUA, OCHOBAHHBIX HA BBeIEHUU B OPraHU3M HOBOM
reHeTHUUYEeCKoll mH(pOpMAIlUU, KOPPEeKTUPYIOIed TeHeTuue-
ckue nedeKTHI (TaK Ha3blBaeMas I'eHHadA Tepanusd), U MHTEeH-
CUBHBIX METOJIOB JUATHOCTUKM, OCHOBAHHBLIX HA BBIABJICHUU
TeHEeTUUYECKUX AedEeKTOB U Iepexoja B JUAarHOCTUKE K Hau-
60J1ee TTOJTHOMY 00CJIeTOBAHUIO MOTYJIANNIN AJA BHIABICHUSA
IPEPaCIIONOKEeHHOCTU K OOJIe3HU.

YesioBeueCcTBO MOKa cIa00 0CO3HAET BO3MOKHOCTH, KO-
TOpBIE OTKPLIBAET Iepe]] HUM IeHeTuKa. B HbIHEITHEM BeKe
eMy TIPeACTOUT YBUAETH PeasibHbIe Pe3yJIbTATEI U IIOCJIEeCT-
BUS NMPUMEHEeHUA T'eHeTHUKU B PACTeHUEBOICTBE, KMBOTHO-
BOJICTBE, MEIUIINHE, a TaKKe B IIOJYUYEHUH YNCTBIX U CBEPX-
YHCTBIX XUMUYECKUX BeIecTB U 3JeMeHTOB. C reHeTHKOI
CBABaHBI CAMbIe CMeJIble HalesKIbl, HO OHa MOJKET TauTh B ce-
0e U1 cepbe3HbIE YIPO3hl. UeM MOII[HEE TEXHOJIOTUSA, TeM 00JIb-
I1el OCTOPOKHOCTH TPedyeT ee MpUMeHeHNte, TeM OOJIbIITUM
00beMOM 3HAHUN MOJIKHBI 00J1aJaTh T€, KTO CUUTAET cebs
BIIPABE CTABUTH YKCIEPUMEHTHI M BBLICBOOOXKIATH HEBUIAH-
HBIE J0ceJe CUIbI TPUPOIbI.

TeneTuKy ompenesnaoT Kak HAYKY, U3YYAIOIITYIO 3aK0HO-
MEPHOCTHY HACJENCTBEHHOCTU W M3MEHUMBOCTHU JKMBBIX Opra-
Hu3MoOB. Iloj HacCJIeACTBEHHOCTHIO IOHWUMAIOT CBOMCTBO
OpPraHM3MOB IIOBTOPATH B PAAY MOKOJIEHUI IPUBHAKY, CXOJ-
HbIe TUTIBI 00MeHAa BEeIeCTB U MHAUBUIYAJTbHOTO PA3BUTUS
B meJjoM. [I[pyruMu cjaoBaMu, HACJEICTBEHHOCTb 00eCIIeuu-
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BaeT BOCIIPOU3BEIEHNE HOBOT'O TTIOKOJEHUA B CTPOTUX (hopMax
HCXOJHOTO BHJA 34 CUET Iepefayu HacJeACTBEeHHON MHOOP-
MAaIlli’ O IPU3HAKaX M CBOMCTBaX. VIBMEHUMBOCTh — ITPSIMO
IIPOTUBOIMOJIOXKHOE CBOIICTBO. Baromaps el y IOTOMKOB II0-
ABJAIOTCA HOBBIE IpU3HaKU. VI3MeHeHHaA HacJeACTBEeHHAA
nHPOPMAINA TEepefaeTcsi B MHOCHENYIONEeM OT ITOKOJIEHUS
K TTOKOJIEHUIO.

HaciencTBeHHOCTh 1 UBMEHUYNBOCTD ABJIAIOTCS IePBUY-
HBIMA HEOThEeMJIEMBIMHU CBOMCTBAMHU JKUBBLIX OpPraHU3MOB.
OHuU JiesKaT B OCHOBe BCeX JKM3HEHHBIX IIpoABJIeHuli. Bes Ha-
CJIEICTBEHHOCTH ¥ W3MEHUYMBOCTU HEBO3MOJKHA OblJa ObI
9BOJIIONIUA KUBHU Ha 3eMiie. UesIOBEK ABJISIETCA <«IPOAYK-
TOM» IJIUTEIBLHON DBOJIOINY KUBOUM IIPUPOJLI, B HEM OTpAa-
JKeHBI Bce 00I1e01oIoTHUecKre 3aKOHOMEPHOCTH.

Kaxk 651 To HU OBLJIO, TeHEeTHKA UIIEeT OTBETHLI Ha BOIIPOC
0 TOM, MOYeMY JKUBBIE CYIIeCTBa U PACTeHUS TaKue, Ka-
KWe OHU eCTh, M KaKUM 00pa3oM U MoUYeMy OHU MOTYT Me-
HATHCA.

Mpz1 TOTBKO HAUMHAEM IIPUBLIKATH K TOMY, UYTO B T€HETH -
Ke MOXKHO CTaBUTL W peIllaTh 3ajlaui, Kak B (GU3UKe U XU-
muu. OgHaKo camMa reHeTHUKa Tak OLICTPO pa3sBUBaeTCHA, UTO
C pellleHreM MeHeTUUYEeCKUX 3a4a4 IPUXOAUTCA YiKe CTaJIKU-
BaAThCA B CPeNHEl ITKOJie M IPHW IOCTYIJIEHUU B BYS3HI, TJe
TJIY0OKO M3YYaioT OMOJOTHI0, OMOXUMUIO U MEeTUITUHY .

PaccmoTpuM HaA IIPOCTOM IIpUMeEpe ONUH M3 OCHOBHBIX
MIPUHITAIIOB PeIlleHns TeHeTUYeCKUX 3a1au.

IIpumep
Kapeznasas sxenwuna-npasuia 6uvlllaa 3aMyxH 3a Kape-
27143020 MYHCHUHRY-NPABWY. ¥ HUX poOucsa zonybozaasvlil

pebenox-nesura. Kaxue demu mozym nossumoscs y HUX
6 danvHellutem?

He ToponuTech yTBep:KAATh, UTO 3aJjaUa COAEPIKUT MAJIO
nudopMaInuy AJs ee peinenus. He menaliTe BLIBoga U O TOM,
uTO peOeHOK, HaBepHOe, IIPOUCXOAUT OT APYTUX POAUTEJeI.
W3 Toro, 4To OH He YHACJENOBAJ OT POAUTENECN MMEHHO Te
MIPU3HAKM, KOTOPbIE MHTEPECYIOT HAC B paMKax 3aJadu, Ta-
KO BBIBOJ, BOBCE He CIIeyeT.



Y Kaxkmoro ms poguTeseil OLLIN CBOU IPEIKU U CPeIu
HUX, HaBepPHAKA, ObLIN IoJy0orJiasblie JieBIIn. ['eHeTUKA He
U3ydaeT IPOIlecC HACJIeNOBaAHUSA, HAUNHAA C JAHHON KOHK-
peTHOU maphl poauTeseii, OYATO MO 9TOTO HUKAKUX HMHBIX
mpeaxoB He 6bL10. HeT, B reHeTHMKe MBI MCXOAUM W3 TOTO,
YTO IIPOIECC HACJEAOBAHUS PACCMATPHUBAEMBIX IIPU3HAKOB
IIPOUCXOAUT MHOTOKPATHO, U IILITAEMCS II0KA3aTh MEXaHU3-
MBI HacJeIOBaHUSI.

Peur mmer o Kapux M TroayObIX IJIasaxX He CJIyYaiiHO.
B kapux riiasax mpHUCYTCTBYeT Kpacsaliuii MATMEHT — Ta-
KKUM 00pasoM IpPOABJIAET cebsA reH, OTBEUAIOINIl 3a KOJIMYe-
CTBO 9TOr0 IIMT'MEHTa. B rojyObIX Iilazax KpacsIlero IIur-
MEHTAa IPaKTHYEeCKH HET, T. €. COOTBETCTBYIOIINII I'eH ceds
He mposABasaeT. Takum 006pasoM, STOT I'eH IIPOABUI ce0s B KarK-
IOM U3 poauTeseli u He IPOABUI cebd B UX peOeHKe.

To Xe caMoe MOXXHO TPEAIOJOMKUTh OTHOCUTEILHO Te-
Ha, OTBEUAIOIIero 3a aKTUBHOE BJIaJleHIe IIPaBoil MU JIeBOI
pykoii. ITosToMy UeJIOBEK OT POKIEHUA ABIAETCA JU6O
IpaBIIoii, Jubo JeBIoli. B gaipHelIIeM OH MOKET IIOCPe/I-
CTBOM TPEHHPOBOK MOOUTHCA OJMHAKOBOTO BJIafeHUA 0bOen-
MU pykamu. Ho mpu pokIeHUU B HeM JuOO MPOABUT ceds
reH, OTBeUAIOINUII 3a aKTUBHOE BJaJeHWe MIPaBOil PYyKOIi,
a0 9TOT reH cedsA He IPOSABUT, U MBI OyeM HabI0qaTh ag-
(EeKT JIeBIIIH.

Koneuno, BOIpoc o CyI[eCTBOBAHMY TOI'0 WU MHOIO Ie-
Ha OJIKeH ObITh HAYYHO yCTaHOBJIeH. ONUPATLCA JIAIIEL Ha
TUIIOTE3y O TOM, UTO TaKOM I'eH eCTh, PUCKOBAHHO.

Wrak, MBI MOMKEM CIeJaTh BAKHBIA BBIBOJ: (DOPMY.JIHU-
Py I00yI0 TeHeTHUYeCKYIO 3a1auy, HaJo ACHO OTAaBaTh cede
OTUeT B TOM, KaKHe T'MIIOTe3bl Mbl IPUHUMAEM W Ha KaKue
HAYYHO YCTAHOBJIEHHBIE (DAKTHI OIIPAEMCH.

Temeps MBI MOXKE€M KOPPEKTHO CPOPMYJIUPOBATE 3a1auy
paccMaTpuBaeMOro HaMU IIpUMepa.

Kapeenasaa menwuna-npasuia uvlllaa 3aMYx 3a Ka-
pezna3ozo Myxicuuny-npaswy. ¥ HuUx poousacs zoayoo-
2aa3blil pebenok-nesuia. Kaxue demu mozym nosasumu-
ca Yy HUX 6 danvHellulem, ecau Y 4eno8exa umemces:



a) zen A, omeeuaiouwjuil 3a KOAUYeCME0 Kpacsau,ezo nuez-
MmeHma 6 padyxcHoil 060s0uKe 2]030;

0) zen B, omseuaowuil 3a akmueHoe 8aadenue npasoii
pyxoii?

OnpenesnM MOHATUS, KOTOPbLIE CTAHYT AJIs HAc 0a30BEI-
MU B JaJbHEHIIeM U3JI0KEeHNN.

Ten oTBeuaeT 3a HaJWUYMeE UJIU OTCYTCTBHE Y OpraHH3Ma
KOHKPETHOTro IpusHaka — (peHa. [IoCKOJIbKY MeHbI « CKPBITHI»
B siIpe KJIeTKU, a IPU3HAKY U CBOMCTBA OPraHU3Ma JOBOJIb-
HO «OTKPBITHI», SIBHBI, TO TAKOE IIPOsABJIEHIE I'eHa HAa3bIBA-
eTCsl DKCIIPeccHeil: peaInsyercsa HacJaeACTBeHHas nH(popMa-
IS B BUAE KaKOro-aubo nmpusHaxa — gena. COBOKYIIHOCTD
BCeX MPU3HAKOB U CBOMCTB OPraHM3Ma, IPOABJIAIOIIUXCS
B IIpPOIleCCe ero MHAVMBUIYAJIBHOTO Pa3BUTUS IIPU B3aUMO-
IEeHCTBUM CO cpenmoit, HasbiBaioT (heHOoTHIOM. O003HAUAIOT
TeH IIPOIIMCHOM OYKBOM JaTHWHCKOro ajdasuTa (Hampumep,
A, B, C, ...). Kaxasiii red MOKeT HPOABUTH ce0A MIU He
MIPOABUTH B KOHKPETHOM ciaydae. Eciu res ce0s IposBiseT,
TO FOBOPAT, YTO UMEET MECTO JOMHUHAHTHBIN aJjiens. Eciu
JKe TeH cebs He IIPOABJSIET, TO TOBOPST, UYTO NUMEET MECTO pe-
I[eCCUBHBIN aJuIesb. JJOMUHAHTHBIN aJjie b 0003HAYAIOT TOU
JKe TMIPONMCHOM JIaTUHCKOII OYKBOii, uTo u cam reHd (A, B,
C, ...), a pellecCUBHBII aJlIeJb — TAKOH JKe CTPOUHOIl OYK-
BOH (a, b, ¢, ...). Alnenell y reHa MoskeT ObITh 0oJiee ABYX.
Torga TOMUHAHTHBIN aJlieNb, KaK W Ipekae, 0003HauaioT
MIPOMMUCHOII OYKBOI, a OCTAJbHBbIE — CTPOUYHBIMU OYKBAMU
¢ MHAeKCcaMH, KOTOphIe 1100 HyMepyIoT (A, a, a,, ...), J160

MOJIb3YIOTCS UHAEKCAMU, SIBJIAIOIINMUCS HAYAJIbHLIMU OVK-
BaMM HasBaHMM npusHakos (C, ¢, ¢;).

BriOupasa HasBaHMe KOHKPETHOTO TeHa, JealoT aKIeHT
Ha 6oJiee peIKO BCTpeUaloleMcs CBOMCTBE, OJHAKO B Kaue-
CTBe JOMUHUPYIOIIEro 6epyT TOT aJliiesib, KOTOPBIl COOTBET-
CTBYeT HOPMAJBLHOMY COCTOSIHHIO OpraHmama. Hampumep,
BCTPEUAIOTCs JIIOAM, HECIIOCOOHBIE BOCIIPMHMMATL aJeKBaT-
HO AJWHHOBOJIHOBBIE 30HBI BUAMMOTO CBETa — KPACHBIH,
JKeJITBIN, 3eJIeHBIH. 9TO — JadbToHMKMN. OTBeuaroiuii 3a
9TO T'eH Ha3hIBAIOT T€HOM JaJIbTOHHN3MAa M 0003HAUAIOT OYK-
Boii D. OgHaKo B KauecTBe JOMUHUPYIOIIETO 0ePYT ajljeib
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HOPMAaJBbHOTO 3PEHUS U ero ToXKe obo3HauaioT D, a ToT aj-
JieJib, KOTOPBIA COOTBETCTBYET ITPOABJICHUIO TaJbTOHU3MA,
OyIeT peleCCUBHBLIM U IIOJYUYUT o0o3HaueHue d.

TeHoTUII JaHHOTO OpraHuU3Ma OIPENeIsaeTCA IIPOSBICHIEM
WJIN He IPOSBJIEHNEM paccMaTpUBaeMbIX reHoB. IIpenroia-
raercs, 4TO HabOp 9TUX I'eHOB 3agaH. ITosaToMy AJssaA 0603HA-
YeHUs TeHOTHUIIa JOCTATOYHO YKAa3aTh B HAbope COOTBETCTBYIO-
e eMy ajrenu. X 3amuCchIBalOT OOBIYHO HaJ Ha3BaHUeM
regotumna. Ilog HasBaHMEM TeHOTHUIIA PACIHCHLIBAIOT oOpa-
3yeMble UM COpTa raMeT — IIOJIOBBIX KJIETOK. 3[IeCh BaKHO
He cIejaTh OIMUOKY, MHAUE BeCch NaJIbHEHINii aHaJIu3 OKa-
2KeTCs HeBEepPHBIM.

ITpe:x e Bcero HY»KHO 00paTUTh BHUMAaHME HA TO 00CTOA-
TeJILCTBO, UTO KaKIBIHA I'eH B KJIETKaX OpraHu3Ma, KpoMe II0-
JIOBBIX, IIPEJCTABJIEH, II0 KpallHell Mepe, ABYMS aJIJIEJISIMU.
B mosioBBIX KJeTKax (ramMeTax) MOMKeT OBLITH TOJBKO OAUH
aJIenb KaKkmoro reHa (cM. c. 48). I'eHnbl ponuTteseil B mpu-
Mepe, KOTOPBIf MBI aHAJIU3UPYEM, HAXOOATCA B IeTepPO3U-
TOTHOM COCTOSAHHWH, T. €. TeHOTUII KaKJOTr0 W3 pomuTeseii
umeeT Bun AaBb. Eciu 6bI reHbl 000UX poauTeseil ObIIN
B rOMO3UTOTHOM coctosauuu (AABB), To y moTomMcTBa co-
XPaHUINUCHL OBl TOYHO Takue (hpeHOTUNH! (MIPU3HAKHU) UTO U
y poauTesieii, T.e. He OBLIO OBl pacIlellieHusA IIPU3HAKOB
(cM. 171. 2) 1 pebeHOK He ObLI GBI T0JIYOOTrIa3bIM JIEBIIIOM.

Temeps y Hac ecThb BO3MOYKHOCTH M300pasuTh 3amauy
cXeMaTUYeCcKH, a 3aTe€M BBISCHUTD, C KAKOM YacTOTON MOTYT
TMOABJIATHCS paccMaTpUBaeMble HAMU MPU3HAKH.

OOGBIYHO B cCXeMaX YIOTPeOIAI0T 0003HAUEHUA:

Q@ — «3epkaso Benepnl», 0603HAUAET KEHCKUII 1TOJT;

3 — «xombe u muT Mapca», 0603HAUAET MYKCKOM II0JT;

P — popurenu (ot aar. Parental);

F — nmeru (ot mar. Filli);

F, — mepBoe noxonexne IOTOMKOB (feTH);

F, — BTOpOE mOKONEHMEe IIOTOMKOB (BHYKH) M T. J.

F3, Fy, ..0);

X — KOCOIi KpecT, 3HaK, 0003HAUAIOIINI CKpeI[UBaHUE.

Ecim B cxeme mosm He yKaszaH, TO Ha IepPBOM MeCTe
B CKPeIlBAHUU CTOUT 0CO0b KeHCKoro moja. Cxema IIpu-
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IaeT 3ajave HArJISASHOCTb, M PEIINeHUe STOU 3aJauu CTaHO-
BUTCSA 0003PUMBIM.
B 5Tux 0603HAUEHUAX CXeMa IpuMepa BRITJIAIUT TaK:

P @ AaBb X 3 AaBb
KaperJazasi mpaBliia KaperJiasblil pasIia
TameTsr AB, Ab, aB, ab AB, Ab, aB, ab
(ANUIEKJIEeTKN) (cmepmMaTo30UIbI)
F, aabb

rory6orasblil JeBIna

Temeph paccMOTPUM BCEBO3MOMKHBLIE THOPUIbI, BO3HI-
Kalolllyie IPYU CKPEIIUBaHUY raMeT — SHIEeKJEeTOK ¢ raMeTa-
MU — CIepMaTo30ougaMu. ITO YAOOHO CAEJIaTh C IMOMOIILIO
pemietrku, npemioskernHoi P. K. IleaneToM, B KOTOPOIi 3aro-
JIOBKAMU CTPOK SABJISIOTCA COPTA raMeT AMWIEKJIEeTOK, a 3a-
rOJIOBKAMU CTOJIOIIOB — COPTa raMeT CIePMAaTO30UAO0B IIO
usydJaeMbIM ajuiensaM. Ha mepecedueHUM CTPOK U CTOJIOIIOB
BHOCATCA oO0pasyeMble raMeTaMU POAUTEJIeHl coueTaHUSA aJl-
Jejyeli, T. e. reHOTHUILI 3uroT. [[Jisg 3ajaumM U3 HAIIEro Ipu-
Mepa pemreTka [lennera umeer Buj Tab. 1.

Tabauua 1
PEHNIETKA ITEHHETA [JId 3AJAYM M3 IIPUMEPA
AB Ab aB ab
AB AABB AABD AaBB AaBb
Ab AABD AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

Bcero Bosuukaer 16 BapuanToB. I3 Hux B 9 Oyzmer mpu-
CYTCTBOBATH B KauecTBe JOMUHAHTHBIX ajeseii — u A, u B
(BapuanTter AA, BB, AaBb), T.e. 9 us 16 — Kapersassie
IIpaBIIN; B 3 KJIeTKaxX ecTb A u b (Bapuauter AABDb, Aabb),
9TO — KaperJiasble JIeBIIIN; B 3 KJIeTKaX eCTh a 1 B (BapuaH-
Tel aaBB, aaBb), 570 — roayo6oriaseie mpasmiu; B 1 KiIeTke
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eCThb TOJBKO a 1 b (BapuauT aabb), 970 — rosyooraassrii(as)
JIeBIIIA.

Mgz paccMoTpesu IpuMep HacJaeAOoBaHUS ABYX IIap IIpHU-
3HaxkoB 1o I'. Meugento. I'eHeTuKM Ha3bIBAIOT UX MEHIEIIN-
pylommuMu nmpusHakamMu. Takum o6pas3oM, pacierieHnue 1o
KaKI0ol Imape MPU3HAKOB HUAET HE3aBUCHUMO OT APYTUX IIap
MIPU3HAKOB. ITU MPU3HAKY OTJINYAET PABHOBEPOSITHOE OSAB-
JIeHUe BCceX COPTOB raMeT, OTKyHa cJeayeT, UTo U KoMOmHa-
UM TaMeT IOSBJAIOTCI C OJMHAKOBLIMU BEPOSTHOCTAMU.
Bce uwncioBble OIEHKM B TAKOM CJIyuae 3aBUCAT OT OTHO-
IIeHUs Yncjaa «OJaronpuATHBIX» MCXOHO0B K OOIIEMY UHCITY
BO3MOJKHBIX MCXOZOB. OTO ¥ MO3BOJUJIO OIPEIEIUTH BO3-
MOXKHBIe (DEHOTUIILI MeTell B CeMbe M BEPOSITHOCTH IIOSABJIE-
HUA KayKIOT0 U3 (PeHOTUIIOB — TEOPEeTUUYECKYIO CTPYKTYPY
TIOTOMCTBA.

Pacuersl ¢ momomibio permteTku IleHHeTa mOCTAaTOYHO
mpoctbl. TakKoi MeTOJ CTAHOBUTCA CJAMUIIKOM TPYAOEMKUM
C yBeJMUYEHMEM dYHucja MIPU3HAKOB M WHBIX pasMepHOCTeHl
B 3agmaue. Torga npuberaroT K 3JieMeHTaM KOMOMHATOPUKHI
¥ IIPOCTERIIIUM (POopMyJIaM U3 TeOPUU BEPOSITHOCTEH.

IIpu oOpaiieHUY K MaTeMaTUYeCKOMY anmnapaTry HYKHO
MIPaBUJIHLHO OTBETUTH HA BOIIPOC O TOM, KaKue COOBITHA CJIe-
IyeT CUMTATh He3aBUCUMBLIMU M KaKWe — DPaBHOBEPOATHBI-
mu. OTIBIT TPUMEHEHNA MaTeMaTUYeCKUX IPOIeayP CIIOCO0eH
MMOACKA3aTh TOT MU MHOU BapuauT. OQHAKO TaKkad IIOACKa3Ka
MOJKeT OKas3aTbCA U omimbouHoii. [TosToMy riiaBHOe — IIpHU-
HATH BO BHUMAHWE Te YTBEP)KIECHUA TEOPUU, KOTOPBLIE ATy
TMOJICKAa3Ky COMEePsKaT U MO3BOJIAIOT CKOHCTPYHUPOBATh aJleK-
BaATHYIO I€JIM MCCJIEIOBAHUA MaTeMaTHUUYECKYIO0 MOJeJb IIPO-
mecca.

Teopuss BeposATHOCTellI paccMaTpHUBaeT BEPOATHOCTH Ha-
CTYILIEHUA PA3JUUYHBLIX COOBITHII. B reHeTmKe COOBITUSIMU
MOTYT OBIThH: IIOSIBJIEHME TOW WJIM MHOM XPOMOCOMBI, aJjije-
Jis, TeHa, IPU3HaKa, OIpelesIeHHOTO (DeHOTUIIa UJIU UX CO-
yeTaHWsA B paMKax OJHOTO opraHmuama u T. 1. [Ipu aTom mo-
ABJIeHVE Pa3HBIX (DEHOTUIIOB WJIU T'€HOTUIIOB — HECOBMECT-
Hble HE3aBUCUMBbIE COOBITHA, a MOABJIEHUE ONPEAEJIeHHOTO
coueTaHUA MPUBHAKOB (MJIU aJlesiell) — COBMeCTHEIe He3aBU-
CUMBI€ COOBITUSA.
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B ganbHeiiieMm HaM IOTPeOYIOTCA ABe IIPOCTEHIIINE Teo-
PeMBI TeOPUY BEePOATHOCTEM.

Teopema CNOXeEHUS BEPOATHOCTEW. BeposamHocmbv Ha-
cmynJneHus 08Yyx HeCO8MECMHbLX He3A8UCUMBLX COObL-
muil (A u B) pasna cymme eepoammuocmeil nacmynJe-
HUs Kax00z20 ux smux cobbvimuii 8 omoesbHOCMU:

P(A + B) = P(A) + P(B).

Teopema YMHOXEHUS BEPOATHOCTEN. Beposmuocmbv Ha-
cmynJenus 08Yx COBMECMHbLX UAU CAedYynwux 00HO
3a Opyzum He3zasucumvlx cobbimuii (A u B) pasha
npous3gedeHuio eposmuocmeil HaAcMynJieHus Kaxi0ozo
u3 amux cobvimuil 6 omoesvbHOCMU:

P(A+ B) = P(4) - P(B).

ITpuMeHeHME 3TUX ABYX TEOPEM MOXKHO ITPOUJIIIOCTPH-
poBaTh Ha mpUMepe PaCCMOTPEHHO# BHIIIEe 3aJauu O ceMeli-
CTBe KaperJjashIxX IpaBlieii. 3Had, UYTO PA3JIUYHEBIE COPTA Ta-
MeT 00pa3yioTcA B PABHBIX KOJMUECTBAX, T. €. B OpTaHU3ME
poxuTeneii obpasyercsa mo 1/ 4 KasKJI0Tro U3 YeThIPeX COPTOB

ANNEKJIETOK W CIIepMATO30MJ0B, MOXKHO HAWTH BEPOSATHOC-
TU MIOSIBJICHUS JIIOO0T0 COUETAHUSA OIPEeaeIEHHOTO COpTa SAil-
LIEKJIETOK C OIIPeeIEHHBIM COPTOM CIIEPMATO30MI0B, IIPUME-
HUB TeopeMy YMHOKEHUs BeposTHocteit. Hampumep, Bepo-
ATHOCTb CJIOKHOTO COOBITHUA, COCTOAINET0 B COUYETAHUU
atmnexgeTkun AB co cumepmarosougzom Ab O6ymeT paBHA IIpo-
U3BEIEHUIO BEPOSITHOCTEH MOABJIEHUA KasKIOTO M3 IPOC-
TBIX COOBITUHM B OTHEJIbHOCTH, WU IIPOU3BEICHUIO BEPOAT-
HOCTH TOSBJICHUS ANIEKJIeTKN AB 1 BepOSTHOCTHU IIOSIBJIE-
Husa cuepmatosouga Ab. Mubimu caoBamu, P(AB X Ab) =
= P(D) = P(AB) - P(Ab), rme P(D) — BepOATHOCTH HACTYII-
aeHus cobeiTua D. Utaxk, P(AB X Ab) = P(AB) - P(Ab) =

= 1/4 ) 1/4 = 1/16-

TeopeMa CJIOKEHUS BEPOATHOCTEI IIO3BOJISET OIpee-
JINTDH, HAIIPUMEP, BEPOATHOCTD MOABJIECHNS B N3y4aeMOM Ha-
MU ceMbe Kaperjasbix Jesimeii: P(Aabb + Aabb + AAbb) =
= P(Aabb) + P(Aabb) + P(Aabb) =1/, + 1/, +1/,=3/,.
(B pemterke Ilennera saemenT Aabb BeTpeuaercs IBaYKIbI.)



lrnnaea 1

OCHOBHbIE HOCUTEIUN
HACNEACTBEHHOCTMW.
AENEHUE KNETOK

T'eneTurka — Hayka, m3ydaroliad 3aKOHOMEPHOCTHU Ha-
CJEICTBEHHOCTU U UBMEHUYMBOCTHU KUBBIX OPTAHN3MOB.

HacixexcTBeHHOCTh — 9TO CIIOCOOHOCTHL OPTraHM3MOB
MMOBTOPATH B MOKOJEHUAX CXOAHBIe MPU3HAKU U obecIie-
YMBaTh CcIenuPUUecKUl XapaxkTep HUHIUBUAYAJILHOTO
pasButusa. Biaromaps HacJaeICTBEHHOCTU COXPaHAIOTCS
OMHOPOIAHOCTD U eAUHCTBO Buaa. OCHOBHBIE BUIbI HaCJIE -
CTBEHHOCTH MOJYKHO IIPEJICTABUTh B BHUIE TaOJIUIIEI
(raba. 2).

N3MeHYNBOCTh — 3TO CIIOCOGHOCTH OPraHU3MOB IIPU-
obpeTaTh pasiInuUusa B IpU3HAKaX APYT OT APYyra W OT CBO-
ux poautesieii. VI3MeHUMBOCTL [ejlaeT BUJ HEOTHOPOI-
HBIM M CO3JAeT IPEANOCHIIKU AJA ero AajJbHeHInei 3BO-
JIOIUH.

OCHOBOIIOJIOJKHUK TeHeTUKU — UYeICKUU yueHblil I'pe-
rop Meugens (1822—1884), onybaukoBaa B 1865 r. Tpyxn
«OmpITEI HAA PACTUTEJIbHBLIMH rubpumamMm», TrIe Ha
mpuMepe CKpeIMBaHUA TopoxXa IIOKasaJl 3aKOHOMep-
HOCTHU IlepeJauy NMPU3HAKOB B Pa3HBIX IMOKOJEHUSAX IIPU
moJIOBOM pasMHOKeHHU. OJHAKO AATOW BO3HMKHOBEHUS
reHeTHUKHN NpuHATO cuutath 1900 r., Korma yueHble pas-
HBIX cTpaH I'. me ®pus, K. Koppenc u 9. Uepmax Hesa-
BHCUMO JPYT OT APYTa OTKPBIIU 3aKOHBLI T€HETUKHU, CBEP-
KB 5TO IIOBTOPHO. HasBaHme HOBOII HaykKe OBLIJIO TaHO
B 1906 r. aurauiickum yueHbIM B. BaTcomoMm (reHeTuka oT
Jar. geneo — 1mopo:kzaam), a B 1909 r. maTcKuii reHeTHUK
B. HUoramcen BBes TaKkue MOHATHUA KaK I'eH, TeHOTHN U (de-
HOTHII.
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1.1. OCHOBHbIe HOCUTENU HacneacTBEHHOCTU

OCHOBHBIMHY HOCHUTEJISIMU SIePHON HACJIEICTBEHHOCTHU
ABJISIOTCA XPOMOCOMBI, PACIIOJIOKEHHBIE B SAApEe KJETKU.
IIpenmosiaraercsi, YTO y KaKJ0H XPOMOCOMBI UMEIOTCS XUMU-
YecKHe KOMIIOHEHTHI: OfHa rurantckaa wmojekyaa [JHEK
(me30KCcUPUOOHYKICNHOBAS KUICJIOTA), JOCTUTAOIAd MHOTAA
HECKOJbKUX CAHTUMETPOB B AJUHY IPU MUKPOCKOIMUECKUX
pasMepax KJeTKu. Kamzada XpoMocoMa IIpefcTaBJieHa Of-
Hoit moserynoit [JHK. VI3 xpomocoM desoBeka camas 6OJIb-
mas — mepBasd; ee JTHK umeet ob1ryio aauny g0 7 cm. Cym-
MapHad aauHa Mosekysa [JTHK Bcex XpoMocoM OFHOM KJIETKHU
yejioBeKa coctaBisdeT 170 cwm.

Hecmorpsa Ha ruranarTckue pasmepsl moaekya [JTHK, oru
JIOCTATOYHO IIJIOTHO YIIAKOBaHBI B Xpomocomax. Takyio cme-
nmuduryecKkyo yraagky xpomocomuoir [JHK obecmeuwmBaior
b6esKu, comep:kainueca B xpomocome (JJHK rak 661 HamMmaThbI-
BaeTcsdA IO HECKOJIBKO BUTKOB Ha MOJIEKYJIBI O€JIKOB U TaKUe
OJIOKY PacIoJIOKeHbI BILUIOTHYIO APYT K APYTY):

® 0eJIKM, KOTOPbIE€ BBHITOJHAIOT CHeHaJIbHble PYHKIIUU
(dpepMeHTATHUBHBIE, CTPYKTYPHBIE, PETYJIATOPHEIE);

¢ HeOosbIToe KosmuecTBo PHK.

Xpomocoma sIepHBIX OPraHU3MOB (9YKAapPHOT) COCTOUT U3
OHEK, 6eK0oB 1 IPYIrUX XUMUYECKUX BeIeCTB U, KaK IIPaBu-
J0, cocraBasaer 99% NHK kKiaeTku, KoTopas cBsa3aHa c 6eJ-
kamu. Comep:xanue 6eJIKOB B XPOMOCOMAX BBICIINX PacTe-
HUM U 3KUBOTHBIX gocturaetr 65% .

VY mosimepHBIX (IIPOKAPHOT), K KOTOPBHIM OTHOCATCSA OaKTe-
pUM U CUHEe3eJIeHble BOIOPOCJM, B KaueCTBE XPOMOCOM Jie-
JKUT OgHA KojblieBasg mosiekysna [[HK. ¥V BupycoB HocuTe-
JieM HacJIeACTBEHHOCTHU ABJAeTcsA 6o mosnekyna JHEK, mu-
60 MoJIeKyJaa pubouHyKJIenHoBoM KucaoTel PHK.

XPpoMOCOMBI XOPOIIIO 3aMEeTHEI TOJIBKO BO BpeMS JeJIeHU
KJEeTOK B mpodasy, meradasy u aHadpasy B CBETOBOM MUKPO-
cxome. OHU 00pa3yIoT TeJblla MAJT0UYKOBUAHON (opMBI. XPO-
MOCOMBI OTJIMYAIOTCA APYT OT IPYra HOPASKOM HYKJIEOTHIOB
OJHK u pacmonoxeHUEM ITePBUYHOU MEPETAKKU — I€HTPO-
MepBbl, JeJAIell XpoOMOCcoOMY Ha ABa mieda (puc. 1).
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Puc. 1. CtpoeHne xpomMoCOMbI:
1 — uenTpomepa; 2 — uutu [[HK; 3 — xpomarugsl; 4 — mieuu
XpOMOCOM

XPpoMOCOMEI MOT'YT COCTOSATE M3 OSHOM HYKJICOIIPOTEUIHOI
HUTU — XPOMATUABI (OTHOXPOMATUIHBIE XPOMOCOMBI), JI6O
U3 ABYX XPOMATHUJ — CECTPUHCKUX XPOMOCOM (IABYXPOMATHU/I-
HbIe XxpoMocoMbl). ITociiegusasa mpeacrasiaeHa Ha puc. 1.

PacmosiosxeHre 1eHTPOMEPHI OIPEAeisieT OCHOBHBLIE TH-
OBl XpoMocoM (puc. 2).

Puc. 2. OCHOBHbIe TUMNbI XPOMOCOM:

1 — mnanoyKoBUIHBIE (aKpOLEHTPUUE-
CKHe), MMelolue ONHO Ieyo; 2 — He-
paBHOWJIeune (cy0OMeTaleHTpUYECKHe),

HMeIoIye IIJIeYd HePaBHOU IJIUHBI; 3 —
paBHOILIeYUe (MeTalleHTPUYeCcKHe), C ILIe-
yaMu OZUHAKOBOU IJIUHBI 1 2 3

Kaxxgas xpomocoma yHUKAaJIbHA MOPQOIOTNUECKHN U Te-
HeTUUYEeCKHU, OHA He MOKeT ObITh 3aMeHeHa APYT'Od U He MO-
JKeT ObITH BOCCTaHOBJIeHAa Ipu morepe. Ilpu morepe xpomo-
COMBI KJIETKa, KaK IIpaBujo, norubaer. Kasxkapiii Bua nMeeT
oIpee/IeHHOe, [IOCTOSTHHOE UKMCI0 XPOMOCOM (Y SIIEPHBIX Op-
TaHU3MOB OT 2 10 HECKOJbKO COTEH).
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Muorue opraiusMbl IOJIYYAOT OOUH HaOOP XpoMocoM (IIo-
JIOBUHY) OT MaTepPUHCKOI'0, a APYTroii, TaKOii 2Ke, — OT OTI[OB-
CKOro opraHusMa. I10aToMy y 9TUX OPraHU3MOB B KaKIOH
KJIETKe KaKJasi XpOMOCOMAa MMeeT TOMOJIOTUYHOTO «IIapTHe-
pa», T. e. XpPOMOCOMBI B Imapax Mop(oJIOTUYEeCKU U TeHEeTHU-
YeCKU CXOOHBI. ITO AUILJIOUIHBIE OpraHusMbl (KjaeTku). Ta-
KO muIIoumHbIi (2n) (yIBOEHHEBI) HA00P COCTOUT W3 Hap-
HBIX, OJMHAKOBBIX IO (hopMe M CTPOEHUIO XPOMOCOM (OIgHA
IIPOUCXOAUT OT AUIEKJIETKHU, NPyrad — OT CIIepMaTo30maa
UJIM CIEePMHUs), HA3HLIBAEMBIX TOMOJIOTMYHBIMM. XapakTe-
PeH AJig cOMAaTHYEeCKHUX KJETOK (He IIOJOBBIX). Umcao Xpo-
MOCOM He 3aBHCUT OT YPOBH:A OPraHM3aIuu opranusma. duce-
go IHK B gumiouamnoM Habope ABYyXPOMATUAHBIX XPOMOCOM
(mociyie pemyauKanmum B S-miepuojge) — 4c¢, OTHOXPOMATHUJ-
HBIX (Tocyie MuTosa) — 2c¢. JIaTuHCKOII OYKBO# «Cc» 0003Ha-
YaeTcsi KApUOTUI — COBOKYITHOCTH IIPU3HAKOB XPOMOCOMHO-
ro Habopa (umcio, opmMa, 0COGEHHOCTH CTPOEHUSA XPOMO-
COM), XapaKTEepPHOTO JJIA TOTO MU MHOT'O BUJa OpTaHU3Ma.

Kapuortun — »T0 macmopr Buga. AHajaums KapuoTHUIIA
MMO3BOJIAET BLISIBUTH HAPYIIIEHUSI, KOTOPHIE MOTYT IIPUBO-
OIUTh K aHOMAJUAM DPa3BUTUA, HACIENCTBEHHBIM 0OJIE3HAM
UJIu TUOeaW IJIONOB, MU dMOPUMOHOB Ha PAHHUX CTAAUAX
pasBUTHUA.

CaMKu 1 caMIlbl OOJIBIIMHCTBA OPTaHU3MOB Pas3IUYaOT-
cA XPOMOCOMHBIM HAaG0OpOM COMATHYECKUX U IIOJOBBIX KJIe-
TOK.

| XPOMOCOMbI CAMKM V1 CAMLIA |

/ AN

Aytocombl (A) — oOAuHaKoBble FeTepoxpomocomsl (X, Y) — pas-

(MAEHTUYHBIE) XPOMOCOMBI Y CaMKU Hble (HEWAEHTUYHbIE) XPOMOCOMbI

1 camua y CaMKku 1 camua, ux HasblBatoT No-
1NOoBbIMU

Heo6xoqumMo yIOMAHYTH ellle 00 OJHOM Habope XPOoMO-
coM — ramrougHoM (ogmHapHOM) — n. OH cOCTOUT U3 Pas-
HBIX IO (h)OpMe U pasMepy XPOMOCOM, KaKJas M3 KOTOPHIX
HAXOOUTCS B eNWHCTBEHHOM uucjie (UHIUBULYAIHLHOCTH
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xpomocoM). XapaKTepeH s raMer (IIOJIOBBIX KJIETOK) U
cnop. Yucno reHeruueckoro marepuana (JHK) B rammounn-
HOM Habope JBYXPOMATHUIHBIX XPOMOCOM (IIOCJIeé TIE€PBOTO
IeJieHUA Meio3a) — 2¢, OTJHOXPOMATHUAHBLIX (IIOcCjie Melo-
3a) — c. Bosiee mogpo6HO O reHEeTHUKeE II0JIa CM. B IJI. 4.

B Tabs. 3 mokasaHO YMCJIO XPOMOCOM Yy Pa3HBIX T'PYIII
OPraHU3MOB (B COMAaTUYECKUX KJIETKaX).

Tabauua 3
YUCJIO XPOMOCOM ¥V PASHBIX I'PYIIII OPTAHIISMOB
Bup opranusma Il“;g;?;?;ﬁ (1121;[1(;.110
SumeHb OOBIKHOBEHHBIN 14
OBec moceBHOI 42
Towmar 24
Kaprodenn 48
IlnomoBas mymika gposoduia 8
Homarruas myxa 12
Peunoii pak 118
Kypuma 78
Kpoaux 44
Koza 60
IIMTummnausze 48
YenoBeK pasyMHBIHI 46

1.2. leneHue KneTokK

B npomeccax HacienoBaHuA IPU3HAKOB IPU POCTE, pe-
reHepalluy U Pa3MHOMKEHUU OPraHU3MOB OIIPeessIONIyIo
POJIb UTPAET MOBEAEHNE XPOMOCOM IIPHU AejieHnn KJieTok. Cy-
IIECTBYIOT TPY OCHOBHBIX TUIIA MEJIEHUA KJIETOK.
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| OENEHUE KNETOK |

I

MuTo3 (Henpsmoe pene-
Hue appa)

Mpoucxogut B coma-
TUYECKUX KMeTKax >Xu-
BOTHbIX W 4enoseka, B
KneTkax pacteHuir. [pwu
AENeHNUn OAHOW UCXOA-
Holl obpasyeTcsa ABe AO-
yepHue knetkn. B npo-
uecce [eneHus 4ucno
XPOMOCOM B KfneTkax He

Amuto3 (npsimoe
AeneHue aapa)

BcTpeuaetcs peako
N NPeACTaBnsAET He-
NONMHOLUEHHOE  Ae-
rNeHne KneTok, YT-
paTuBwMX Ccnocob-
HOCTb K  MWTO3y.
XapaktepeH  Ans
3apOAbILIEBbIX Kne-
TOK MIIEKONUTAIOLLIMX

Meio3
MpowncxoauT B kneT-
Kax NonoBbIX Xernes
KWUBOTHbIX W Yeno-
Beka, B KneTkax
cnopaHrueB (MecTa,
rae obpasytoTca
cnopbl) pacteHui

N3MeHAeTCcA

Haubosnbiinii MHTEpeC OPeACTABIAIT MUTO3 U Meio3s,
IIOTOMY YTO HPAKTUYECKHU BCE JKUBbIE OPraHU3MEI B IIPOIIECCe
CBOEH JKM3HeIesaTeIbHOCTU J160 pasMHOKAIOTCs, J1U00 BOC-
CTaHABJIMBAIOT yTpaueHHbIe KJIETKH MUTO30M, JI0O oOpasy-
IOT IIPH [I0JIOBOM Pa3MHOKEHUU II0JIOBbIe KJIETKU Meii030M.

MWTO3

JKU3HEHHBIN UK KJIETKM, NIV KJIETOYHBIA LMK, —
[0OCJIeI0BATEIBHOCTD COOBITHH, IPOMCXOMAIIAX MEXAY obpa-
30BaHMEM KJIETKU U ee JeJIeHreM Ha JouepHue. B :KusHeHHOM
[UKJIEe KJIeTKY PasJnyaioT Cleayolre nepuoasl (puc. 3).

Puc. 3. )KU3HEeHHbIN LUK KNEeTKU:

J — mHTepdasa (IOArOTOBUTEIBHBIN IIe-
puon); G; — IpecUHTeTHYEeCKUIl Iepuos
uHTep(}hasbl; S — CUHTeTUYECKUHN IIePUO

uaTepdasel; G, — MOCTCHHTETHYECKHUM
nepuon; M — mMuTo3 (COOCTBEHHO meJie-
Hue KJeTKu); II — mnpodasa mwuTo3a;

M® — wmetadasa murtosa; A — aHadasza
muTosa; T — Tenmodasa MuTosa

IIpomomKuTeIbHOCTh KJIETOUYHOTO IIUKJIA 3aBUCUT OT THUIIA
KJIETKM M OT BHENTHUX (paKTOPOB cpeAnl (TeMIepaTyphl, MU-
TaTeJbHBIX BEIEeCTB, KUCJIOPOAA U AP.).
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BakTepuanbHble KJIETKH geasaTca Kamaoie 20 MuUHyT,
KJIeTKY KUIIIeUHOTO SUUTEeNNA — Kakable 10 uacos, KJIETKU
KOHUYMKAa KOpHA AyKa — Kaxkansle 20 uacoB. ITogroroska
K meneHwuio (uuTepdasa) moxker uatu 10 20—22 yacon. Coob-
CTBEHHO MUTO3 3aHHUMAaeT B OOJBIIINHCTBE CJAyd4aeB a0 2 ua-
coB. HacToTa MUTO3a B Pa3HBIX TKAHAX U Y PA3HBIX BUIOB
pacTeHuil, JKUBOTHBIX, B TOM YUCJE U Y YeJOBEKa, Pa3ind-
Ha. Hampumep, B KpacHOM KOCTHOM MO3Te€ UeJIOBeKa, Iie
KasKOyio0 CeKyHay obpasyiorca 10 MJIH KpacHBIX KJETOK
KPOBU — SPUTPOI[UTOB — B CEKYHIY MOJIPKHO IPOUCXOIUTD
10 MmaH MHUTO30B. A B HEPBHOM TKAHU MUTO3LI KpaliHe pej-
KH: TaK, B IIeHTPAJbHON HEPBHOI cucTeMe (COMHHOUN U TO-
JIOBHOM MO3T) KJIETKY B OCHOBHOM II€PECTAIOT AEeJINThCS yiKe
B IIePBbI€ MECSIILI OCJIe POKICHUA, a B KPACHOM KOCTHOM
MO3Te, B AIIUTEJIUM KUIIMTEYHUKA U IMOYEK OHU JeJATCA M0
KOHITA *KU3HU.

Paccmorpum 6GoJiee MOAPOOHO MHUTOTHUUECKOE ejieHIe
kaerku. OHO BKJIIOUaeT B ceOA ABa IIporiecca: MHTepdasy u
COOCTBEHHO MHUTO3.

NMEPNOA MHTEP®AS3A (J)
(NepMoA MHTEHCMBHOIO CMHTE3a BELLECTB W pOCTa KNEeTKM)

/ o

MpecuHTeTUYECKUIA CuHTETHUYECKUN ne- MocTtcuHTeTnye-
nepvog (G,) puogp (S) ckuin nepuop (G,)
Mpoucxoaunt obpaso- Mpouncxoant pennu- [MpoONCXo0ANT WHTEH-
BaHIe B KNeTke opra- Kauus (yaBoeHue) CUBHbI cuHTe3 Gen-

OHK, cuHtes 6enkos-
TMCTOHOB (C  HUMK

HOMAOB (MWTOXOHA-
pwii, xnoponnacros,

ka, cuHtes AT® (mo-
NeKyn 3Heprum) n Ha-

rC, pubocom u gp.),
CUHTE3 CTPYKTYPHbIX
6enkoB 1 hepMeHTOB
n-PHK, p-PHK, 1-PHK,
WHTEHCUBHbI MeTa-
6onuam (obmeH Be-
LLEeCTB) 1 POCT KNEeTKN

CBA3bIBAETCH Kakaas
HuTb AHK), B pesynb-
Tate uJero kaxaas
XpOMOCOMa COCTOUT
M3 ABYX Xpomarug,
COeAVNHEHHbIX BMECTe
LeHTpuonen

KOMMeHne 3aHeprum,
pennukaums  LeHT-
puoneit U HauuHaeT-
ca obpasoBaHue Be-
peTeHa geneHus

(Perumukarmus JHEK, ctpoerne u pyuknmnonupoanue u-PHE,

p-PHK, T-PHK — sTu nporecchsl cMoTpuTe Ha ¢. 218.)
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Muros — 5TO OCHOBHOII cIIOCO0O JeeHUs SYKapUOTU-
YeCKUX KJIETOK, KOTOPLIX cocTouT u3s 4 ¢das. ['1aBHBEIM IIpo-
IIECCOM SIBJIIETCSA PaBHOMEPHOE paclpee/ieHne IeHeThde-
cKoli mEpOpMAIINHY AApa KJIETKN — TaK Has3bIBAEMbIA Kapuo-
KUHe3.

PaBunomepHOe paciipeseseHre OPraHoua0B U IIATOILIA3MbI
MeXK Iy HOBOOOPa30BABIINMUCS AOUEPHUMHU KJIETKaMU obecIIe-
YHUBaeT IUTOKHUHE3, IIPOMCXONAIINI B Teodase Murosa. Boiee
oApPoOHO ha3bl MUTO3a IIPEACTABICHEI B Ta0. 4 Ha ¢c. 22—23.

Taxum o0pasom, IpU MUTO3€ M3 MAaTEPUHCKON KJIETKU
(2n4c) obpasyioTcs ABe mouepHMe KJeTKHu (2n2c), Kaxkgasa
13 KOTOPBIX COAEPKUT HUACHTUUHLIN MaTepPUHCKHUIL XPOMO-
COMHGBII HAOOP.

Buosornueckoe 3HaueHre MUTO3a OTPOMHO. Bo-TIepBhIX,
GJiarofaps eMy IIPOMCXOAUT yBeJINUeHe Uncjaa KJIeTOK, obec-
IMeYnBAaIOIe POCT OTAEJIbHBIX OPraHOB ¥ BCETrO OPraHu3Ma.
Bo-BTOpBIX, 00ecneunBaeTCA CTPOTO DPABHOIIEHHOE pacIIpeje-
JIeHTEe XPOMOCOM MeXKIy HOUepHUMH KJaeTKamu. IloaTomy re-
HETHYeCKOe CXOJCTBO AOUYEPHUX KJETOK C MCXOMHON Mare-
PUHCKO# KJIETKOM BIIOJHe 00BbAcHuUMO. Kakmasa oOpasyro-
mascsa KJeTKa o0JamaeT IIOJHBIM (POHIOM TIeHeTHYEeCKOro
MaTepuaga — TOTHIOTEHTHOCTH. V1, B-TpeTbux, MUTO3 00ec-
IMeYyrBaeT PasMHOKEHNE OJHOKJIETOUHBIX OPraHu3MOB (IIpoC-
TeHllne JKUBOTHBIE, B3€JIeHbIe OIHOKJIETOUHBIE BOIOPOCIIU
U Ip.), PereHepaInio OTAeJIbHbIX OPraHOB Y PACTeHU IPU Be-
reTaTUBHOM PA3MHOMKEHUHN U Yy HEKOTOPHIX MHOIOKJIETOUHBIX
"KUBOTHBIX (KJIEIITHU PaKOB, XBOCT AIEPUIILI U IP.).

AMUTO3

IIpu amuTO3€ AAPO KJIETKU COXpaHsaeT nHTepdasHoe co-
crosiHre. XPOMOCOMBI He CIIMPAIN3YIOTCH, X BEPETEHO MeIeHU
He ob6pasyeTrcd. Apo mepenHypoBbIBaeT A IepeTa:KKoi. CTpo-
0 PaABHOIIEHHOrO pacIpee/ieHns MeHeTUYeCKOro MaTepuasia
He mpoucxoaut. O6pasyioTcsa aABa Aapa B KJaeTKe (YacTo MHO-
rosfiepHble KjaeTkn). I[luToKknHe3 MOKeT OTCYTCTBOBATD.

AMUTO3 BeTpeuaeTca peKo U IPeACcTaBIsaeT co00ii HemoJI-
HOILIEHHOE JieJIeHre KJIETOK, yTPATUBIIINX CIIOCOOHOCTD K MUTO-
3y (porosuiia rJjasa, 3apoIbIllieBble 000JIOUKHN MJIEKOIIUTAIO-
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IuX) ¥ OBICTPO CTAPeIoINX 1 OBICTPO morubamiux. TeMm He
MeHee, 00pa3oBaHNe ABYANEPHBIX 1 MHOTOAJAEPHBIX KJIETOK,
KakK, HAIIpUMep, ¥ UHPY30pUHU UK HUSIINX I'PUOOB IPOUC-
XOJIUT TOJBKO OJaromgapsa aMUuTO3Y.

MEMNO3

Meii03 — 9TO OCOOBII TUII JeJIeHUA KJIeTKU, B pPe3yIbTaTe
KOTOpPOr0 M3 ONHOM MATEPHUHCKONM — TIEePBUYHOI II0JIOBOI
KIeTKu (2n4c) — o00pas3yioTca dYeThIpe OoUepHUe KJIEeTKU
(1nlc) c yMeHBIIIEHHLIM BABOE XPOMOCOMHBIM Habopom. Takum
crmocoboM 006pas3yioTCs TaIIOMJHBIE IIOJIOBBIE KJIETKU: SAHIE-
KJIETKHM W CIePMAaTO30UIbI, CIIOPhI pacTeHuii. Meiios cocTouT
U3 ABYX KJIETOUHBIX IEJIE€HUU, CIAeNYIOUIUX APYT 3a APYTOM.
Kaxxmoe us neneHunii BKJIO4YaeT ueTbipe dasnl. Ilepen Meiiosom
IIPOMCXOAUT TaKasd sKe MHTepdasa, Kak U Iepe MUTO30M.

Bouiee moapo6HO (hasbl Meiioza IpeAcTaBIeHbI B TabJ. 5 Ha
cTp. 26—29.

3HaueHUe Meio3a.

1. O6pasoBanue TaILUIOMAHBLIX KJIETOK (TaMeT M CIIOp)
B "KM3HEHHOM ITUKJIe OPTraHN3MOB.

2. TocTr:KeHre OTPOMHOTO MeHETUUECKOTI'0 PasHOo00pasus
raMer M CIOp B pe3yJbTaTe CJIYyYallHOrO paciIpeesieHus
MEXKAY KJIeTKaMHU TOMOJIOTUYHBIX XPOMOCOM U OOMEHa MX
yJ4acTKaMu — KPOCCHUHTOBepa.

FTAMETOIEHES YEJTOBEKA U XXMBOTHbIX

T'ameTtorenes — mpoliecc pa3BUTHUA IIOJIOBBIX KJIETOK, T. €.
raMeT — PEempPONYKTUBHBIX KJIETOK KMBOTHBIX U PACTEHUH.

TAMETOIEHES

Oundcby3HbIN — rameTsbl pasBuBa- Jlokanu3oBaHHbIW — rameThbl pas-

1oTcsa B nobom yyactke Tena (y ry- BMWBAIOTCS B MOMOBLIX Xenesax —

60K, KNLLUEYHOMOMOCTHbIX, NIOCKMX roHapax. XXeHckue roHagbl — And-

yepBeil) HUKW, MY>CKNE FOHafbl — CEMEHHN-
Kn (y 60MbLUMHCTBA XNUBOTHbIX)
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II eoMo\ ‘(eomoieanHaedIdd UI'M ‘9O0OHHOUIIRAMNE) BEOMOI dMHALRY aodorg
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OcHOBHBIE CTAIUM TaMeTOreHe3a, a TaK)Ke OCOOEHHOCTH
Pa3BUTUS KEHCKUX U MYMKCKUX IOJIOBBIX KJETOK ITPECTAB-
JIeHBI B Ta0JI. 6.

CxeMa pasBUTHUSA CIEPMATO30UIOB U SNIIEKJIETOK IIPH-
MEpHO OIWHAKOBAasi, C HEKOTOPOU cHenmudpUKONM ooreHesa.
B pesysibTate rameroreHesa M3 KajyKJOro raMeTOrOHUS 06-
pasyioTca uan 4 cuepMaTo3onuaa (ClepMaToreHes), MIn OJHA
AnneKgeTka (oorenes). BrosoruuecKkuii CMbICT HEPABHOTO
JIeJeHUA IPU OOTeHe3e 3aKJII0UaeTCA B COXPAaHEHUU B siIle-
KJIETKEe MaKCHUMAaJLHOTO KOJUYECTBA ITUTOILIA3MbI C JKEJIT-
koM, PHK u gpyrux BelIecTB M CTPYKTYP, HEOOXOAMMBIX
UL Pa3BUTUA OYAYILET0 3apPOABIIIA.

BoJsee HarsmAgHO ciepMaToreHes U OOTE€HE3 MOYKHO Ipe-
CTaBUTh B BUIe cXeMbl (puc. 4).

Puc. 4. Cxema rameToreHesa (cneBa cnepmaroreHes, cnpaBa OOreHes):
A — 3ona pasMHOXKeHUs; B — 30oHa pocra; B — 30Ha pasBuTusd;
I' — 30HAa cospeBaHUA, OIJIOJOTBOPEHE

30



Tabauua 6

TAMETOI'EHE3 YEJIOBEKA 1 BOJIBIIIMHCTBA KNUBOTHBIX

Cramgua CnepmaroreHes Oorenes
(30HA) IIpomnecc passurus cuep- | IIpomecc pasBurtus Aiime-

ramMeTro- | MaTO30UI0B, I[IPOMCXO- | KJIE€TOK, IPOUCXOMAIIUI

reHesa IAIMUE B CeMeHHUKAaX, | B CEMEHHUKAaX, U3 20HO-
U3 20HOYUmMOo6 (MepBuU- | yumog (MEePBUUHBIX IIO-
HBIX IOJIOBBIX KJIETOK) | JIOBBIX KJIETOK)

Pazmuo- TomonuTrel maroT Haua- | [OHOIMTHI JarOT HAUYAJIO

JKeHue JI0O OUILIOWIHBIM KJIeT- | AUILIOUIHBIM KJIeTKaM —
KaM cnepmamozonusam | oozoHusam (2n4c). Ooro-
(2n4c). HUU MHOTOKPATHO JIEJIAT-
CrepMaTOrOHUY MHOTO- | ¢ MUTO30M. HacTh oOpa-
KPaTHO OEJATCS MUTO- | 30BaBIINXCA KJIETOK IIO-
30M rubaer

Poct Cnepmatoronuu  pac- | OOroHMM pACTyT, BCTY-
TYyT, BCTyIlad B Ipodaldy | mad B mpodas3y I1epBOro
TIEPBOTO JleJIeHUs Meiio- | Meiio3a, U IIpeBpaIlaioT-
3a, W NIPEBPAIIAIOTCA B | CA B QUIIOUTHBIE KJIET-
IUILIOUIHBIE KJIETKA — | KU — O00UUmMbL Nep8ozo
cnepmamoyumsl nepeo- | nopadrxa (2ndc)
20 nopadka (2n4c)

PasButue | Ciepmaronutsl 1epBo- | OOIUTHI TEPBOTO HOPAT-

(cospeBa- | ro TmOpAAKA JAENATCS | Ka AeJATCS Mero30M.

HHE) meitiosom. B pesyisbraTe | B pesyabrare  mepBoro

EepPBOTO JAeJeHUuA Meio-
3a M3 KayKJIoro crepMa-
TOITa IEePBOTO IOPSI-
Ka obpasyiorcsa 2 raiio-
UIHBIX CHepmMamoyuma
8mopozo nopsadka (n2c),
a B pesyJbTaTe BTOPOTO
nejleHusa Meiiosa 4 rari-
JIOUIHBIX cnepmamuda

(nc)

IeJeHusa Meiio3a U3 KaK-
JIOr'0 OOITMTA IIEPBOTO II0-
pAnka obpasyercA OAUH
ooyum 6mopozo nopso-
ka (n2c) u nepgoe noasap-
Hoe peOYKUUOHHOe Mmeib-
ue (n2c), a mocJie BTOPOro
IeJieHUs Meiiosa — siluye-
kanemka (oomuda) u 6mo-
poe noaaproe meavye (ep-
BOE TOJISIPHOE TeJIbIle TaK-
JKe IenuTcs, o0pasys elre
nBa). B pesyiabTaTe 00-
pasyiorca 4 ramjougHbIe
KiaetTku: 1 ailyexnemka
(nc) u 3 noaspHbLLX Meab-
ya (nc)
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OxoHuaHue maba. 6

dopmu- Cunepmatugbl He geasar- | OrcyTerByer
poBaHue ca. U3 xammoit opmu-
(cmiepMue- | pyeTcs 3peJblii cnepma-
reHes — mo3soud (nc)

TOJIBKO
IULST MY3K-
CKUX 0CO-

Geit)

Takum o0pasoM, B KH3HEHHOM IIMKJIE OPraHU3MOB CY-
IIECTBYIOT IBa THUIA KJETOK: AUILJIOUAHBIE (2Nn) M TaIjousi-
Hble (n). ¥ KUBOTHBIX B KHU3HEHHOM IIMKJIe OPTraHU3MOB
IpeoldIafaoT JUILJIOUIHBIE KJIETKH, FallJIOUAHBIMU ABJIAIOT-
Cs TOJIBKO TaMeThI.

CyIIIHOCTh TOJIOBOT'O PA3sMHOMKEHUS y UeJIoBeKa W KU-
BOTHBIX MOJKHO BBIPA3UTh B BUJE CXEMBEI (pUcC. 5).

HeTeHsbiw, [Monoso3pensie

NWYKHKa, NTeHeL| ocobu

(kneTkm B (6onbLMHCTBO | Meitos

OVNAOUIHbI) KINeToK AUNIOonaHbI)

OMOBPUOH (KneTkn 1 1

AVNNOUAHbI) Anueknetka Cnepmartosong
y (rannowngHa) (rannowngeH)

%

MwuTo3 |« 3urota (aunnovgHa) (< OnnogoTBopeHue

Puc. 5. CyHOCTb NONMIOBOro Pa3mMHOXEHUS y YernoBeKa U XXMBOTHbIX

PA3BUTUE MONOBbIX KIETOK
Y LIBETKOBbIX PACTEHWN

Y pacreHuit HabaOgaeTCA peryjasdpHas cMeHa SAepHBIX
da3 (rammougHoN M gumIougHoi). Ocoboro BHUMAHUA 3a-
CIIY;KMBAIOT I[BETKOBBIE PACTEHUS — CaMbI€ PaCIPOCTPa-
HeHHbIe Ha 3eMJjie. B JK1IBHeHHOM I[MKJIe BRICIIINX PACTeHUI
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BBIIEJIAIOT CMEHY ABYX IOKOJIEHWH: TamMeTOo(UTa U CIIOPO-
¢ura. 'ameropur — HEOGOJIBITOE PACTEHBUIE TTOJOBOTO IIO-
KOJIeHU I, Ha KOTOPOM (DOPMUPYIOTCA MOJIOBBIE OPTaHbI, IIPO-
Iynupyioiire raMetsl. Ha HeM pasBUBAIOTCS KaK JKEHCKUE,
TaK U MYKCKHE raMeThl. ¥ CEeMEeHHBIX PAcCTeHHil ramero-
bUTHI TPAKTUYECKU YTPATUIU CIOCOOHOCTH K CaMOCTOS-
TEJILHOMY CYIIecTBOBaHMIO. IIpeobafaioniuM IOKOJIEHUEM
ABAAETCA crIopo@uT (GOJBITUHCTBO KJIETOK IUILIOUIHBI),
OOBIYHO IPEACTABIAIONINI CO00H KPYIIHOE JINCTOCTe0eIbHOe
pacTeHUe, CYIIECTBYIOIlee AOCTATOYHO IJIUTEJNBHBIN CPOK.
Coopodur obpasyercsa mocje CANAHUA MYKCKHUX U JKeHC-
KUX TalJIOUAHBLIX raMeT.

IIBeTOK — OCHOBHOI OpraH Pa3MHOKEHUA IOKPBITOCE-
MEHHBIX IIBETKOBBIX pacTeHni. [[BETOK MOXKHO CUMTATH KaK
cnopoUTOM, OPraHOM OEcIIOJIOTO Pa3sMHOKEHUA (TaK Kak
OH ITPOMBBOAUT MUKPOCIOPHI U METacIiophl), TaK M raMeTo-
¢duToM — OpraHOM IMOJIOBOTO PasMHOKeHUs (TaK Kak U3
MHKPOCIIOP Pa3BUBAIOTCA MYKCKHE raMeThl — CIEePMUHU, a
U3 Meraciop — KeHCKHe — SUIEeKJIEeTKH).

My>xckue 4acTm — ThIYMHKN — »KeHckne yactn —
MUKpocnopodunnbl. NMoAONUCTUKN —
1. COBOKYNHOCTb TbIYNHOK — Meracnopocdunnbl.
aHgpouein 1. CoBOKYNHOCTb NNOAONNCTU-
2. CTpoeHune TbluuHKK (puc. 6) KOB — reHuuei
2. CtpoeHune nectuka (puc. 7)

1 1
2 2
3 3
4
Puc. 6. CTpoeHue TbIYUHKNU: Puc. 7. CTpoeHue necrtuka:
1 — TBUIBHUK C IBLIBIEBBIMU 1 — pouable; 2 — CTOJOUK;
sepHamMu; 2 — CBS3HUK; 3 — 3 — 3aBsa3b; 4 — ceMA3aYaTOK

ThIYMHOYHAaA HUTH

33



PasBuTue NblIbIEBBIX 3€PEH MPOUCXOAUT B IBLIBIIEBBHIX
THe3IaX — MHUKPOCIOPAHTUAX ILIJILHUKOB B Ba 9Tala.

JTar mepBbIii — MUKPOCIOPOTeHe3 — Pa3BUTHE MUKPO-
crop. Croporenubie KIeTKHU (2n) CIIOPOTeHHON TKAHU JeJIaT-
Cs MUTO30M, 00pasys KJIETKU MUKPOCIOP — MUKDPOCNOPOUU-
mut (2n). MUKPOCIIOPOIIUTEI AEIATCA MEH030M, 00pasysa MUK-
pocnoper (n). Kakpgaa mMaTepuHCKas KJIETKa TaeT YeThIpe
MHUKDPOCIIOPHI (TeTpasa MUKpocnop). CxeMaTuyecKu 3TO IpeI-
CTaBJIEHO Ha puc. 8.

Meno:s o

Muwutos u u
Meuos o

CnoporeHHbIE MuxkpocnoporuTs! (21n) Mukpoctopsr (n)
KJIeTKHu (2n)

Puc. 8. MukpocnoporeHes

Jran BTOPOII MUKpOraMeToreHe3 — DasBUTHE MUKpPOTa-
merodpura. Karkgaa Mukpocmopa (n) JeJuTcsa MUTO30M, 00-
pasyda mMmukpozamemoum — MYIKCKON raMeToDuT, UJIU
nuiLavyegoe 3epHo. CHaUaIa OCYIIECTBIAETCA Ipoliece 6ecio-
JIOTO Pa3MHOMKEHUA crmopoduTa, A Uero U MCIOJb3YIOTCA
MeJIKHE CIIOPhI. 3aTeM BHYTPHU IBLIBIIEBOTO MEIKa U3 IIPOo-
pacramwiIneii (meJsIeicsa) cropbl (QOPMUPYETCA MUKPOCKO-
MUYECKUN MYXKCKOI raMeTO(pUT, ABJIAIOINUICA yyKe HOBBIM,
TIOJIOBBIM ITOKOJIEHUEM.

MuxporameroduT, Uau MLLIBIIEBOE 36PHO, COCTOUT M3:

e 000JI0UKH (CIIOpOZEepMa), UMEIOIell Hapy KHBII CJI0H —
9K3WHY, BHYTPEHHUH — WHTUHY U CKBO3HBLIE OTBEPCTUA —
alepTyphI;

® BereTaTUBHON, Uiy cu()OHOT'eHHOH, KJIeTKU (N), pa3BuU-
BaloIIelicA B MBLILIIEBYIO TPYOKY;

34



¢ TeHEPATUBHON KJEeTKU (N), B AaJbHEHIIEM AesaInei-
CcA MUTO30M M 00pasyiolleil MyKCKHUe raMeThl — JBa CIep-
musd (n).

Bropoii sTam MOKHO TOKe IIPEACTABUTL B BUIE CXEMBI
(puc. 9).

Muro3s Muro3s

1 1
Muxkpocmnopa (n) ITb1BIIEBOE 3€PHO

Puc. 9. MukporameTtoreHes:
1 — BereraTuBHaA KJjeTKa (n); 2 — reHepaTuBHaA KJjeTKa (n);
8 — nBa cuepmus (n)

PasBuTue 3apoABINIEBOTO MEIIIKa TPOUCXOAUT B ceMA3a-
yaTKe (MeracmopaHruu) B Ba aTaima.

ITepBeIli 3TAan — MeracmoporeHe3 — pas3BUTHe Mera-
crmop. Cooporenunie KJeTKU (2n) measTcs MHUTO30M, obpa-
3yd KJIETKU Meracrop — JMmezacnopoyumut (2n). Meracmopo-
IIUTHI JeJATCS Meio3oM, o0pasya Mmezacnopur (n). Kaxxpgasa
MaTepUHCKasA KJETKAa JaeT YeThIpe Meracmopbl. B merarame-
TOoUTE Pa3BUBAETCA TOJbKO OJHA M3 MUKPOCHODP (OOBIYHO
HUKHSA), OCTaJbHBIE ereHepupyroT (puc. 10).

@ Muros @ Muros @ Meiios
_— _— _—
Cnoporenusble KJaeTKu (2n) Meracnoporuts! (2n) Meracnops (n)

Meracnopa,
JaroIasa Hayauao
MerarameTopuTy

Puc. 10. MeracnoporeHe3s
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Bropoit sTam — MeTaramMeroreHes — pas3BUTHE Merara-
MeToduTa — 3apOABIIIIEBOr0 MelrKa. OCTaBIAaACST U3 UEThIPEX
omHa Mezacnopa (n) IMOCJeI0BATEIBHO AEIUTCA TPEMS MUTO-
3aMu 6e3 IIUTOKMHE3a (JeldaTca TOJbKO Aapa). O6pasyercs
IO YeThIpe sAApa Ha IOJII0CaX 3apOIbIIIIeBOT0 MEIKAa — 80Chb-
MUSAOePpHBLIL 3ap0o0bluLesblil MeUuLoK.

IBa Aapa OT MOJIOCOB OTXONAT K IEHTPY U CIUBAIOTCS
BMecTe, 00pasys IleHTpajJbHble (BTopmuHble) aAapa (2n). Oc-
TaIuecsa Ha MOJII0CaX Anpa IPEeBPAIaloTCA B KJIETKU: AH-
munoost (n), silyexaemry (n), cunepzudst (n). PopMupyercsa
MeraramMeTo(UT — 3apObINIeBbIi MeIIoK (puc. 11).

Muwuros Muwuros
e —_—
Meracmoopa (n) BocbmusimepHbIi
3apOJBIIIEeBbII
MEIIOK —
MerarameTo(QuT

Puc. 11. MetarameTtoreHes:
1 — BTOpUUYHOE IIeHTPaAJIbHOE AApPO; 2 — AlIeKJeTKa (n); 3 — cu-
Heprupsl (n); 4 — aHTUIONEI (N)

MerarameTo(puT, MU 3aPOABIIIEBEIN MEITOK, COCTOUT M3:

® IOKPOBOB (MHTEr'YMEHTBI), UMEIOIINX OTBEPCTHUE HbLIb-
1eBxo (MUKPOIIUJIe) IJIsI BpaCTaHUSA MLLILIIEBON TPYOKH;

e Anpa ceMdA3auaTKa (HYILEJNIYC), COAEpKaIlero KeH-
CKYIO TaMeTy — SAHIEKJIEeTKY, KJIETKU-CUHEPTUABI, aHTHUIIO-
IBI U IIeHTPAaJIbHOE (BTOPUYHOE) AApo (cMm. puc. 11).

HeobxoguMo o00paTuTh BHUMAaHKWE Ha TOT (PaKT, UTO
Y BBICIIIUX PACTeHUH (B OTJIMUME OT *KMBOTHBIX) IIPOIIECC 00-
PasoBaHUS IIOJIOBBIX KJETOK OCYIIECTBJAETCA C IIOMOIIBIO
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MHUTO3a. ¥ BCeX MHOI'OKJIETOUHBIX JKMBOTHBIX U UeJIOBEKA IJIA
9TOT0 UCIOJIb3yeTcsaA Melio3. Myskckoil rameTouUT y 1BeT-
KOBBIX PACTEHUII COCTOUT 13 3 KJIETOK, IIPU DTOM OJUH CIIep-
MU OIJIOZOTBOPAET AUIEKJIETKY 3apPOJABIIIEBOTO MEIIKAa, a
IPYTOi — IIeHTPAJbHYIO AUIEKJIeTKY. IIPOUCXOOUT «ABOI-
HO€ OILJIOZOTBOPEHME» (€TI0 OTKPHLI PYCCKUI IUTOJIOT U 9MO-
puogor pacrenuii C. I'. Hasamuu B 1898 r.):

TepBBIN cuepMuii (n) + AimexaeTka (n) = aurora (2n);
BTOpOU criepMuii (n) + meHTpasbHOE AAPO (2n) =
= MepBUYHOE AAPO sHAocIepMa (3n).

Bosiee mocTymHO 3TOT IPOIECC MOKHO IIPENCTABUTH B BU-
e cxeMbl (puc. 12).

| MbinbueBoe 3€PHO NnonagaeT Ha pbifibLue necTtuka (OI'IbIJ'IeHVIe)

{

W3 BereTaTMBHOW KNeTKM MblnbLEBOro 3epHa obpasyetcs
neinbLesBas Tpybka

{

[Ba cnepmusi nepemeLaoTcs no NbinbLeBon Tpybke 1 nonagatot
BHYTPb CeMsA3avaTka

{

[MepBbI cnepmuin cnvBaeTcs ¢ sinLekneTkon (obpasyeTcs
avnnoungHas 3urorta)

BTopolt cnepmMuii cnnBaeTcs ¢ KpynHOW AUNMOUAHON LieHTparnbHon
KreTkon (obpasyetcs TpunroungHasi KneTka)

[Mocne onnopgoTBOPEHNS Ha4YMHaeTCs npouecc PopMMPOBaHNS
ceMeHu 1 nnoaa

Puc. 12. OnbineHue u gBOMHOE ONNIOAOTBOPEHME LBETKOBbIX pac-
TeHUN

PesynbpraroMm moJsioBOro pasMHOMKEHUA raMeTroduTa ITBET-
KOBOTO pPacTeHUA ABJsIeTCA 00pa3oBaHNe UILJIOUIHON 3UTO-
Tl WM KPYIHOH TPUILIOUIAHON KJeTKU. WX meeHHe myTeM
MHUTO3a B KOHEUHOM HTOT'e IIPUBOAUT K (DOPMUPOBAHUIO 3apO-
OBIIIa ¥ DHAOCIIEpMa ceMeHH! (3amachl MUTATEJNbHBIX Be-
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miectB). CeMs — 5TO BasKHBIN 9TAIl B PA3BUTHUU HOBOTO IIOKO-
JeHus cuopodpura. CxeMaTHUHO 9TO IIPEACTABICHO Ha puc. 13.

™ ™
3uroTa 3apoabliLl
OHpocnepm
Kpynnas A P
TpUnnonaHast (c sanacrsimy > Cems
P | nuTatenbHbIMU
Krnertka
BeLlecTBaMu)
MokpoB 7~ Mnon
Koxypa cemenun
cemsizadaTtka J
CreHka
OKononnoaHuK
3aBA3n
MokpoBbl MnopoBas
3aBA3N ” o6oroyka J

Puc. 13. Cxema «Pa3Butue cemeHu n nnoga»

YKU3HEHHbIV LINKN CMOPOBbLIX PACTEHUN
(MXW, MAMOPOTHUKW, XBOLLW, MNMITAYHbI)

B :Ku3HeHHOM IIMKJIe CIIOPOBBIX pacTeHUil mpeobagaeT
crmopoduT (2n), B CIOPAaHTHUAX KOTOPOTO PasBUBAIOTCS CIIO-
pul. VI3 cmiop Ha BJIAXKHOII ITOUBe 00pasyioTcsa raMeTo(duThI:
JKeHCKUe U MYJKCKUe, B KOTOPBIX COOTBETCTBEHHO Pa3BUBa-
IOTCA CIEePMATO30UALI U ANIEKJIeTKY. VICKII0OueHe COCTaB-
JIAIOT MXU — B UX JKU3HEHHOM I[UKJIe IpeodasaeT raMeTo-
¢ur. A OII0OTOTBOPEHUSA BCEX CIIOPOBBLIX PACTEHUM HY KHA
BOZIA, B KOTOPOM ITOABUKHBIE CIIEPMATO30UABI JOJIMKHBI IIO[T-
IJIBIBATh K HEIMOJBUIKHBIM sAMIleKjJeTKaM. Bexs ramerodu-
TBI CIIOPOBBLIX PACTEHHI — 5TO aOCOJIIOTHO CAMOCTOATENb-
Hble pacTeHUsA. B ;KM3HEHHOM IHKJeE CIOPOBBLIX PACTEHUI
IOCJIe[OBATeIbHOEe COUeTaHMe MUTO3a M Meio3a oIpeessieT
yepemoBaHue IOJ0BOTO (ramMmeToduTa) u 6eciosioro (crropodu-
Ta) moKoJaeHni. CXeMaTUUeCK! KM3HEHHBIN IIUKJ CIIOPOBBIX
pacTeHuii mpeacTaBiieH Ha puc. 14.
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PacTteHue, obpasyioLiee

cnopbl, N cnopouT Merios Cnopa
(60MbLINHCTBO KNETOK (rannoungHa), n

annnoungHo), 2n

MwuTo3 MwuTto3

3uroTa _| Cnepmarosong
(aunnongHa), 2n (rannoungeH), n
\
PacteHue, obpasytoLlee
OnnogoTBopeHne |-
= MwuTo3 rameTbl, Ui rametopuT
(BO BnakHowm cpeae) |~
(kneTku rannongHbl), n
\
|| Anueknetka

(rannoungHa), n

Puc. 14. )KU3HEHHbIN LMKN CNOPOBbLIX pacTEHUN

MpumMmepsl peweHus 3agay

1. UsBecTHO, UTO TPYTHU PA3BUBAIOTCS U3 HEOIJIOJOTBO-
PeHHBIX AlekJeToK (n = 16). Kaxoit Habop XpoMOCOM HMe-
IOT COMaTHUYeCKIe KJIeTKHU U KaK Y HUX 00pasyoTcs ciepMa-
TO30UIBI?

Pemrenue. B mporiecce MHANBUAYATHLHOTO PA3BUTHUA TPYT-
Hell B COMaTHUYECKUX KJIETKaX IIPOUCXOAUTh YIBOEHME UNC-
Jla Hab0pPOB XPOMOCOM, T. €. COMaTUUYeCKUe KJIETKU TPYTHeH
numaonnusl (2n = 32). IlosoBwIe sKee3bl (TOHAABI) OCTAIOT-
cA TaILJIOUIHBIMHU, ITOITOMY TUNWYHBIA Me03 B HUX HEBO3-
MOJKEH, CIIEpMAaTO30UALI 00Pa3yIoTCsA B pe3yIbTaTe MUTO3a (K-
BAI[MOHHOTO JleJIEHUA Meii03a).

2.Y KpymHOro poratoro ckora m 3edy 60 xpomocom.
Tubpugbl MeXAy HUMU IIJIOHOBUTHI. CKOJIBKO XPOMOCOM
B OOI[MTAX BTOPOTO MOPAIKA Y THOPUIOB?

Pemrenne. OoIuTLI BTOPOTO IIOpAAKa oOpasyloTca us3
OOIIMTOB IIEPBOrO IIOPALKA B PE3YJIbTAaTe PEIYKIMOHHOTO Je-
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Jeuns metiosa. I[IosToMy B 0OIIMTaX BTOPOTO IOPSAAKA OyaeT
30 xpomocomM.

3. B KysbType TKaHell uesioBeKa B OJHOM M3 KJIETOK BO
BpeMs HEHOPMAaJILHOTO MUTO03a JOUePHUE XPOMOCOMBI OTHOMH
13 KOPOTKMUX XpoMocoM (Ne 21) momasu B OJHO AOpO B pe-
3yJIbTATE He PACXOKIEeHUS, KPOME TOr0, IPOMUI0IILIA DJIAMHU-
Hanua (rubesb UK yaajleHue) Ipyroi xpomocoMsl (Ne 15).
CKOJIBKO XPOMOCOM OYAYyT UMETh AOUEePHYE KJIETKU?

Pemrenne. B pesyinbTaTe He pacxoKIeHUS CECTPUHCKUX
xpomatug 21-if XpOMOCOMEI B TOH KJeTKe, KyJa OHH IIoIla-
au, 6yaer Tpu xpoMmocoMbl Ne 21, HO He OyAeT XBaTarb Of-
HOIT xpoMocoMbI Ne 15, B pesysbTaTe 00Ilee YKMCJIO XPOMO-
COM B 9TOU KJeTKe Oyzer 46. A B Apyroii KjaeTKe, KOoTopas
He moJyuuT omHy xpomocomy Ne 21 m ommy Ne 15, Oyzer
44 XpoMOCOMBI, TAaK KaK B HOPMAaJIBHBIX KJIETKaX UeJoBeKa
46 xpomMocoMm.

4. MaTepuHCcKas KJIeTKa CIOpbI apOy3a umeeT 22 XpOMO-
combl. B npomecce Meiiosa MeXAy TOMOJIOTUYHBIMU XPOMO-
coMaM¥ JBYX Iap mpowusolnes mepekpecT. CKOJIbKO THUIIOB
MHKPOCIIOP 06pa3oBaioch U3 MAaTePUHCKOI KJIETKU CIOPHI?

Penrenne. V13 MaTepuHCKOI KJIETKHU CIIOPHI B PE3yJILTATE
IBYX IeJeHWi Meiiosa obpasyerca 4 Muxpocmopbl. IIpu pe-
OYKIIMOHHOM JeJIeHUHW Melo3a, OUeBHIHO, oOpasyeTcsa aBe
pasuble KJIeTKU. B KayKI0#i M3 3TUX KJIETOK JBEe XPOMOCOMBI
OyAyT UMETh II0 OMHOM XpoMaTuae ¢ 0OMeHaMu, IIOTOMY UTO
B IIpollecce IIepeKpecTa B KasKIOoM OuBajieHTe OOMEeHSIOTCS
y4acTKaM# TOJBHKO JBe XPOMATHUALI U3 ueTbipex. IloaTomy,
B pesyJibTaTe SKBAIIMOHHOIO MeJeHUA M3 KaKJOM KJIeTKU
OmsaTh 00pas3yioTcs ABe pasHbiXx. Takum obpasom, M3 MaTe-
PUHCKO# KJIETKM CHOPBLI 00pas3yloTCA YeThIpe THUIIa MUKPO-
cmop.

5. KakoBa BEpOATHOCTb TOTO, UTO PeOEHOK YHACJIELYET
oT 0a0YIIIKU II0 OTIY Bce 23 XPOMOCOMBI?

Penrenne. Orelr pe6eHKa MOJYUYU HOJOBUHY XPOMOCOM
oT 0abyIIIKK, IIOJOBUHY OT AEAYIIKH, T. €. B Ka)KIOU mmape
TOMOJIOTHYHBLIX XPOMOCOM y OTIIa OfHA 0a0yIIKWHA, IPyras
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menyiikuHaa. CiaeroBaTeIbHO, BEPOSTHOCTD IOJYYUTDL OXHY
6a0yLIKNHY XpOMOCOMY paBHa 1/,, a Bce 6aGyIIKUHBI —
o o1y« o = 1/, (28 pasa) = (1/,)?3 (Teopema ymHOKe-
HUA BepoATHOCTeit). X0Ts, eC/ii YUNTHIBATL HPOUCHIeNIITN T
y OTIIa MEepPeKPecT XPOMOCOM IIPU CII€PpMATOreHese, UKCTO

6a0yITKMHBIX XPOMOCOM BOOOIIle HE OCTAHETCH, KAK U YHCTO
IenYIIKUHBIX .

KoHmponbHbie 3adaqu

6. lomycTM, YTO y KHUBOTHOTO MMEETCS MUILJIOWIHBIN
Habop XpomMocoM, paBHBIN 6. B KaKoii uacTu raMeT OKaKyT-
cA KOTIMU IIeHTPOMeD, UCXOMHO MOJYUYEHHBIX OT caMIia?

7. Kponuk mmeer 44 xpomocoMbl. CKOJIBKO XPOMOCOM
B cIlepMaTonuTax 1-ro mopsaka Kpoauka?

8. Ecau 10 cmepMaTo30UI0B, IPOAYIIUPYEMBIX CAMIIOM,
UMEIOIUM OIHY IIapy XPOMOCOM, OYAyT OILIOZOTBOPATH
10 aunI, IpoAYIIUPYEMbBIX TaKOU Ke CAaMKOIi, TO CKOJIbKO TH-
IIOB 3UTOT 00pasyeTcsA IPU dTOM, AOIyCKasi, YTO B MpoIecce
Melio3a y caMKH UAYT OOMEHBI MEXKIy TOMOJOTUUHBIMU XPO-
MOCOMAMU B Pa3HbIX yYacTKaxX, a y caMIia HeT?

9. HomrycTuM, 4UTO y omyBaHumKa obpasoBasoch 100 ce-
MsH, CKOJIBKO CIIEPMUEB M MaTEPUHCKUX KJIETOK MEracriop
y4acTBOBAJIO B X obpasoBaHuU?

10. Ecim 100 cmepmaTo30MAOB, MTPOAYIIUPYEMBIX CAM-
IIOM, UMEIOIIUM OIHY IIapy XPOMOCOM, OYAYT OILIOZOTBO-
pate 100 sui, OpoAyIMPYEeMBIX TaKOU Ke caMKOM, TO
CKOJIbKO KOMOMHAIITMHA MaTepPUHCKHUX 1 OTI[IOBCKUX XPOMOCOM
BO3HUKHET B 3UT0TaX, 1 B KAKOH IIPOIOPIIHAM?

11. Treppaa nmenuiia umeetr 28 xpomocoMm. [lomyctum,
YTO B IIpoIlecce Meiio3a IIPOM30Ies] 00MeH MeXKAy I'OMOJIO-
TUYHBIMU XpoMocoMaMu BcexX nap. CKOJIbKO TUIIOB sazep 0y-
€T UMEeTh 8-ANePHbBII 3aPOJBIIIIEBLIA MEIIIOK ?

12. MaTepuHCKasA KJIETKA CIOP IIOACOJHEUHUKA HNMEEeT
34 xpomocombl. [lomycTuM, B Impoiiecce Meiiosza MeXAY Io-
MOJIOTUUYHBIMHM XPOMOCOMAaMHU OJHOII Tapbl IIPOU3OIIIO ABA
obmena yuacTkamMu. CKOJBKO THUIIOB ANIIEKJIETOK 00pasyer-
cs IpU 3TOM Ha ramerodure?
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13. Yucao XpoMocoM B KJETKaX KOHUMKOB KOPEIIKOB
puca paBuo 24. CKOJIBKO XPOMOCOM COAEPIKUT MATEPUHCKAA
KJIETKa MEeracIopsi?

14. B kyieTKax »sHAOCIEpMA KYKYPY3bl TPUILJIOUIHBIN
Habop xpomocoM. MOTyT Ju KJIETKU 9HAOCIIEPMA AEJIUTHCA
MUTOTUYECKU?

15. Uunioxk umeer 82 xpomocoMbl. CKOJIBKO XPOMOCOM
MMeeT MapTEeHOTeHeTUYEeCKUH NHAIOK ?

16. VY cobarku 78 xpomocom. CKOJIBKO COMEepsKaT XpPoOMO-
COM ee OOIUTEI 1-ro mopsaaka?

17. Jlomags umeeT 64 XpoMocoMbl, a ocesl — 62. CKoJIb-
KO XPOMOCOM B raMeTax r’mOpua0B MeKIY HUMMU ?

18. T'ubpuapl JOMaIIHUX W MYCKYCHBIX YTOK O€CILIOJ-
HBI, ¥ 000MX BUIOB OAMHAKOBOE YUCJIO XpomMocoM. Ilouemy?

19. Ckoapko X-XxpoMocoM AOJKHO OBITH B 100 B3ATHIX
6e3 BbIOOPA BTOPUYHBIX CIIEPMATOIIUTAX UeJoBeKa?

20. CkosbKO (QPYHKIIMOHUPYIOININX TaMeT o0pasyercs
B HOpMe u3 100 mepBuuHbIX cnepMaronuTos? 100 BTOpMY-
HBIX OOIITOB?

21. CkosbKO 6mBaIeHTOB UMeeTcA B MeTadase I y ueso-
BeKa?

22, Bo BpeMs HEHOPMAJIBHOT'O Mei03a B UCXOTHOM KJIET-
Ke dJeJiloBeKa OJHA Ilapa I'OMOJIOTMUYECKUX XPOMOCOM OTO-
Ia K ogHoMy moiiocy (Hepacxo:kneHne). CKOJIBKO XPOMO-
COM OKAasajioch B KaKJOU KJIeTKe, oOpasoBaBIlieiicsi B pe-
3yabTaTe meiiosa?

23. MoryT Jiu B AHIeKJIeTKe cobaKku, nMmeroInei 39 xpo-
MOCOM, 38 OBITH OTILIOBCKHMU ?

24.Y camioB aposodmabl obmMeH ydyacTKamu (Iepe-
KpPeCcT) MeXXJy IOMOJIOTUUYHBIMU XPOMOCOMAMM B IIPOIleCCe
Meiiosa He npoucxoaut. CrepMaTOroHu camiia APo30QhUIIbI
comep:kuT 8 xpomocoM. CKOJIBKO TUIIOB CIIEPMAaTO30UI0B 00-
pasyeTcs U3 3TOTO CIIePMAaTOrOHUA?

25. OoroHU# BOJOTHUCTOTO XOMSUYKa wumeer 44 xpo-
MocoMbl. JlomycTuM, UTO B IpoIlecce Meiio3a MeKIy OIHOI
Iapoil TOMOJIOTUUYHBIX XPOMOCOM IIPOM3O0IIe] OOMEH y4acT-
kaMu. CKOJIBKO THUIIOB SAUIEKJIETOK 00pasyeTrcsa M3 JTOTrO
OOTOHUS?
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26. KakoBa BEpOATHOCTb TOTO, UTO PEOEHOK IOJYYUT OT
6a0yIIKY Mo MaTepu 23 XPOMOCOMBI M OT AeAYIIKU IO OTILY
TOoKe 23 XpPOMOCOMBI?

27. KakoBa BEpOATHOCTb TOTO, UTO PEOEHOK IOJIYYUT OT
6abymiku mo matepu 10 XxpoMocoM, OT AeAYIIKK II0 MaTepu
13 xpomocom, oT 6abyIKu Mo OoTIy 13 XpoMocoM U OT Je-
Iymiku 1o ority 10 xpomocom?

28. Eciz  00IIlee YMCJIO CIIEPMATO30UI0B, 00pasyeMBbIX
KuBOoTHBIMU paBHO 1000, ymcia0 XPOMOCOM B AUILJIOMIHBIX
KJIeTKaX PaBHO 2, TO CKOJbKO COPTOB CIEPMATO30UIOB U
B KaKOM KoJimuecTBe O0yaeT B aToit 10007?

29. [Iposodpuna mmeer 4 mapbl xpomocoMm. Kak uyacrto
MOJKHO OKHJIaTh, UYTO raMeTa 9TOM CaMKM OymeT HecTH Bce
MaTepPHUHCKNE XPOMOCOMBI?

30. CKOJIBKO COPTOB MBLIBIIEI 00pasyeTcsA B IBLIbHUKE,
ecJii coMaThuyecKas KJeTKa numeJia 4 mapbl XpoMocoM ?

31. Y pacreHusa KyKypy3bl, UMEIOIIETO B COMATUUYECKUX
kiaeTkax 20 xpomocom, obpasoBasock 200 cemsau. CKOIBKO
CIIEPMIEB YUacTBOBAJIO B X 00pasoBaHumu?

Bonpoce! 05151 camokoHmporns

1. Kakue CTPYKTYPhI KJIETKU ABJIAIOTCA MaTepUAJIbHON
OCHOBOII HACJIeJCTBEHHOCTH ?

2. B ueM pasuuiia Me;xay IOHATUAMU «KJIETOUHBINA ITUKJI»
U «MUTO3» ?

3. YueHbIe IPOBEJIU HCCJIESOBAHNSI MUTO3a: OKa3ajoCh,
YTO y *KUBOTHBIX, BeAYINX HOYHOHN oOpas *KU3HU, B 0OJIb-
IIIMHCTBE OPraHM3MOB MAKCHMMYM MMTO30B IIPHUXOAUTCA HA
YTPO U MUHUMYM — Ha HOUHOE BpeMsA. ¥ THEBHBIX JKUBOT-
HBIX MaKCHMyM HaOJ/I0JaeTcss B BeuepHee BpeMs, U MUHIU-
MyM — gHeM. [IpoaHanmuaupy#Te aTOT (haKT.

4. O6bsACHUTE, MOUYEeMY KOJHUYECTBO XPOMOCOM B IHII-
JIOUTHOM Habope Bceraa IpeaCTaBIeHO YeTHBIM YNCJIOM.

5. B uHTepdaze mepes MUTO30M UM MEPBBLIM JeJeHUEM
Mel03a B KJIETKE yIBAMBAETCA KOJHUYECTBO I'€HETHUECKOI'0
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MaTepuaJja, yBeJInUnBaeTcsa KoauuecTBo 0eakoB, ATP. Ka-
KOBO OMOJIOTMYECKOe 3HAUEHNE KaKIOr0 M3 dTUX H3MeHe-
HU?

6. ITouemy B mmpodase MUTO3a IPOUCXOJUT PACTBOPEHIIE
ATepHON 000JI0UKHI?

7. B ueMm 3HaUeHMe MUTO3a B Ilepegade HaCJIeICTBeHHOI
uHGOpMAITIN?

8. U3BecTHO, UTO IIPU MUTO3€ 00pPA3YIOIIMECA MOJOLBIE
KJETKU MMEIT OJNHAKOBYIO M€HETUUYECKYI0 MH(OPMAIIHUIO,
CXONHYIO C TAKOBOM y POAUTEJIBLCKOI KJIeTKu. Ilouemy ke
KJIETKM OJHOTO M TOTO K€ UeJIOBEeYeCKOr0 OpraHu3Ma Ta-
KKe pasHble (M II0 CTPOEHUIO, W II0 BBIMOJHIEMBIM (PYHK-
nuam)?

9. KakoBbI NPUHIIUNHAAJbHLIE Pas3InuUUA MEXKIY II0JIO-
BBIM U GECIIOJIBIM pasMHOKeHueM?

10. B ueM COCTOST 5BOJIIOIIMOHHBIE IIPEUMYIIECTBA II0-
JIOBOTO PA3MHOKEHH mepe] 0ecIIoabiM?

11. IIpoBeauTe CpaBHUTEJIbHBIN aHaJIU3 IIPOIECCOB MIU-
To3a 1 Metio3a. Ha3oBUTe NPUHITUITNAIbHBIE OTIUUYNSA U Y€PTHI
CXOJICTBA.

12. ITouemy crepMaTO30UABI § OOJILIIIMHCTBA OPraHU3-
MOB MMEIOT MeJKHE pasMephbl, a SHIEeKJETKH — OTHOCHU-
TeJIbHO KPYIIHbBIE?

13. Kakyio poJib BRIIOJHAIOT IPOIECCHI MUTO3a U Meio-
3a B raMeToreHese OpraHinusMoB?

14. Ilouemy pasHbIe CIePMATO30UILI OJHOT'O 1 TOTO Ke
MYJKUYMHBI II0 TE€HHOMY COCTABYy HECKOJbKO OTJIMYAIOTCS
ApYT OT Apyra?

15. ITouemy mOJIAPHBIE TEJIBITA, 00PABYIOIITUECA IIPU CO3-
PEBaHUU JKEHCKUX ITOJIOBBIX KJIETOK, 0043aTEeJIbHO JOJIKHBI
UMEeTh MeJIKUe pasMepbl? A moueMy HeJb3si 060ATHCH BOOO-
e 6e3 HuX?

16. 3auem HYKHO BTOpOe feseHne Meiiosa? Beab yMeHb-
IIeHVe KOJMYeCTBa XPOMOCOM B JBa pasa yiKe IIPOU3OIILIO
B IIEPBOM JeJIeHUHU.

17. YKauTe OTIUYMUA CIIEPMATO- U OOTeHe3a.

18. ITouemy II0JIOBBLIE KJIETKU MOJKHBI MMETh TallJIOUI-
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HBI, a He OUILIOUAHLIE Habop xpomocom? IlpencraBbTe,
YTO OHU AUILIOUAHLI. KaKOBBI BOBMOXKHBIE IIOCIECTBUA?
19. V 1BeTKOBBIX pPacTeHUH OILIIOLOTBOPEHE HA3bIBAET-
cs gBoiHBIM. [Touemy? HacKoJIbKO BepeH TepMUH «IBOMHOE
OILJIOLOTBOPEHUE » ?
20. ITouemy m0JIOBBIE KJIETKHU Y BBICIIIUX pacTeHUi obpa-
3YIOTCSA B pe3yJabTaTe MUTO3a, a He IyTeM Meio3a?



lrnnaea 2

3AKOHOMEPHOCTHU
HACNEAOOBAHUA NMPU3HAKOB,
YCTAHOBJIEHHbBIE ' MEHAEJIEM

TricAuM JieT MeXaHU3M HACJEACTBEHHOCTU OBLIT OKYTaH
TaritHoii. Y TonbKo uerickuii MoHax I'perop Mennens B 1865 r.
chopMysIMpoBaJ IEPBhIe 3aKOHBI HacaeacTBeHHOCcTH. OH cuu-
Taj, 4TO MaTepuajJbHasg OCHOBA HACJEIACTBEHHOCTHU COCTO-
UT U3 «(PaKTOPOB», W ITU «HACJIEICTBEHHBIE (PaKTOPHI»
TIOOAVHOUYKeE TIOIAAAI0OT B 3aPOJABIIIEBLIe KIETKN, KOMOUHU-
PYIOTCA TIPU OILIOAOTBOPEHUM W PACXOAATCA IIPU 00pa3oBa-
HUM 3apOABIIIEBLIX KJETOK. BIocyencTBuu AJA ompenese-
HUS 9TOTO MOHATUA ObLI BBEJIeH TEPMUH «TeH». 'eH — 3TOo
ompezesieHHBIN yuacTok Mojerkyabl [JHK (marepmanbuasa
eqUHUIIA HACJIEACTBEHHOCTH) CO CBOeU chmenuduyueckKoii Io-
CJIEJOBATEJNILHOCTHIO IIap HYKJEOTHUAOB, KOHTPOJIUPYIOIIM
ctpykTypy PHEK, a uepes Hee — CTPYKTypy O€JIKOBOM MoJIe-
KYJbI, M OIPEAENAIONINNA pPasBUTHE OJHOTO IIpU3HaKa (CM.
ri. 9). KasKaniili TeH B XpOMOCOME 3aHUMAET OIIpelesIeHHOe
MecTo — JoKyc. I'. MeHIenb TPOBOAMI CBOU SKCIEPUMEH-
ThI HA Pa3HBLIX COPTaxX ropoxa: us 34 COPTOB ropoxa IIOCeB-
HOT'0 OH BBIOpas 22 copTa, 00Iaai0N[MX YeTKO BEIPaKeHHBI-
MU Pa3JNUYUAMU IO 7 IMapaM aJdbTePHATHBHBIX (KOHTPACT-
HBIX, B3BAMMOMCKJIIOUAOIINX ) IPU3HAKOB (Tab. 7).

BbI10op ropoxa ImoceBHOTO OBLLI IIPOAUKTOBAH CJIEIYIOIIH-
MU YCIOBUSMU:

1) MHOTO COPTOB, YETKO PAa3JIMUAIOIINXCA IO PALY IPU-
3HAKOB;

2) pacTeHUud JIETKO BLIPAIIMIBAIOTCS;

3) MeCTUKU U THIYMHKY I[BETKOB HMOJHOCTHIO MPUKPLITHI
JIeTleCTKaMU, M PacTeHUA CaMOOIBLIsIeMble, T. €. €0 copTa
PasMHOXKAIOTCA B YUCTOTE, ¥ MIPUBHAKU U3 IMTOKOJIEHUA B I10-
KoJIeHUe He UBMEHSIOTCH;
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Tabruua 7
AJIBTEPHATUBHBIE ITPUSHAKHU I'OPOXA IIOCEBHOTI'O

IIpusnak JloMUHAHTHBIH PeneccuBHbIi
Okpacka ceMsH HKenras 3esieHas
dopma ceMAH T'nagkas Mopmmaucras
OKpacka IBeTKOB Kpacuzre Bennie
IToso:xeHMe IIBETKOB ITasymiabie Bepxyireunsie

Ha moberax

Bricora crebnsa JauHHBIHT KopoTkuit
®dopma 6060B BsayTtoie YneHucTbIE
Oxkpacka 6060B 3eJieHbIe Kentrie

4) BO3MOYXHO CKpPeIMBAaHNE COPTOB M IIOJIYUYEHHUE ILIOIO-
BUTBIX IIOTOMKOB.

VYcnex TI'. Meugenio obecrieums He TOJNBKO YAAYHO BHI-
OpaHHBIN 00BEKT (CaJOBBIi TOPOX), HO U PSAJ YCIOBUI, KOTO-
pBIe OH cobJIrogaut:

1) BeJl KOJIMYECTBEHHBIN yUeT B IOTOMCTBE, T. €. IIOACUH-
THIBAJI PACTEHUS C PA3IUUYHLIMU IPU3HAKAMY OTAEJIbHO;

2) BeJl MHAUBUIYAJbHBIN yUeT MOTOMCTBA, IOJYUEHHOTO
OT CAMOOTBLIEHUA KAaKI0TO PACTeHNI;

3) BBeJI GYKBEeHHBIE 0003HAUEHUS «HACJEJCTBEHHBIX (aK-
TOPOB» (T€HOB), UTO IIO3BOJIUJIO €My JIETKO O0BACHUTD IIOJIY-
YeHHBIE Pe3yJIbTaThl;

4) IpeAII0J0KUI IIAPHOCTh OIPEeNeJeHNA KaXKI0ro IPHU-
3HAKa, T. €. IPU3HAK OIIPEAessAeTCsA Iapoil «HaCJIeICTBEH-
HBIX (paKTOPOB». IIpu 00pa3oBaHMM IIOJOBBIX KJIETOK B KaK-
IYI0 U3 HUX MOMNAZaeT TOJLKO OJWH W3 IIaphbl «HAaCJEeNCTBEeH-
HBIX (PAKTOPOB». OTUM OH IIPEABOCXUTUI OTKPBITYIO IMO3Ke
IIAPHOCTH XPOMOCOM y SUILIOUAHLIX OPraHu3MOB (FOMOJIOT Y-
HBbIe XpOMOCOMBI). BmociegcTBun ObLIO JOKA3aHO, YTO B IIO-
JIOBYIO KJIETKY JEeMCTBUTENLHO IIONANAeT OJHA U3 KaXKAoH Ia-
PBI TOMOJIOTMYHBIX XPOMOCOM IIOCJIE PeAYKIIMOHHOIO JAeIeHNA
Meiiosa.
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Hy:xHO oTMeTuTh, uTO HacjemoBanue mo I'. Memzeiio
UIeT B TOM cJydae, ecau reabl A, B, C u 1. 1. HaxomATCs
B Pas3HBIX, He TOMOJIOI'MYHBLIX XPOMOCOMAaxX. Paciierienue Ho-
CUT CTATHUCTHUUYECKUI XapaKkTep. II0aToMy BO BTOPOM HOKOJIE-
HUY HYYKHO IMMOJYYUTH JOCTATOUHO OOJIBIIIOE UMCJIO IIOTOM-
KOB, UTOOBI HAOJIOZATHL 3aKOHOMEPHOCTH HACJIEeIOBAHMSI.
Yewm Gosiblile map IPU3HAKOB (MU I'eHOB) OepeTcs B yUeT Ofi-
HOBPEMEHHO, TeM O0OJIbIIIe IIOTOMKOB BTOPOI'O IIOKOJI€HUS
HYKHO IPOaHAIN3UPOBATE.

2.1. MoHOrM6pmaHoe ckpewmBaHue

T'. MeHzenp TPUMEHUJ THOPUAOJOTUUYECKUH METOH WC-
CJIeOBaHUsA, KOTOPBIA aHAJM3UPYeT 3aKOHOMEPHOCTH Ha-
CJeMOBAHUA OTAEJbHBIX CBOMCTB M NPU3HAKOB OPraHN3MOB
IIPY IOJIOBOM Pa3MHOKEHUU, a TaKKe UBMEHUUBOCTH OT/IEJIhb-
HBIX T€HOB ITPU UX KOMOMHAIINYU U BBAUMOJENCTBUN.

T'népuansanusa — cKpeluBaHre ABYX OPTaHU3MOB, pas-
JNYAIONINXCA aJbTepPHATUBHLIMU IpusHaKamu. IlonydeH-
HOe IIOTOMCTBO IIPW TUOPHUAMBAIIMYM HA3LIBAIOT THOPHIHBIM
noxonenuem (F,), ormenpHas ocobb B 3TOM IOKOJIEHUU —
THOPUIOM.

MoHoruopugHoe cCKpeniuBaHNe — CKpPeIIWBaHUE Opra-
HU3MOB, aHAJIMBUPYEMBIX IO OJHOI ITape aJbTepHATUBHBIX
(IOMUHAHTHOTO M PEIeCCUBHOTO) MPU3HAKOB (cM. TabJ. 7).
Hanpumep, MeHgenb CKpeIuBajJ COPT TropoxXa, UMEIOIIET0
OeJsrble IIBETKU, U COPT, ¥ KOTOPOTO OBLIM ITypPIyPHbIE IBET-
Ku. CxeMa CKpeIMBAaHUA B 9TOM cjJydae OyIeT BHITJIAAETH
TaK:

P Q aa X 3 AA

OeJible IBETKU IypIypHBIE IIBETKU

4 Y N\
TamerTsr @ @ @

\
O,
Fy

TypPIyPHBIE IBETKU
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ITpusnak, npossuBmuiica y rubpuznos F;, Obl1 HazBaH

JTOMMHMPYIOIIUM, VIV JOMHHAHTHBIM (TOCIIOACTBYIOIIIMM), a
JpyToli, He IPOABUBIIHNICA y rubpunos F; — peneccuBHEIM

(cKpeITHIM). PacTeHuA, BBIPOCIIINE U3 CEMSAH IIOCJIE CKPEeIIN-
BaHUA, UMEJIU TOJbKO JIUIIL OAUH U3 aJbTePHATUBHBIX IPU-
3HAKOB — JOMHWHAHTHBIN. [OMMHUPOBaHUE — SBJIEHUE IIpe-
obnamaHmA OJHOrO Npu3HaKa Haj apyruM. CieqoBaTesbHO,
3lech MypOypHas OKpacKa AOMUHUPYET Haj OeJyioil (ZoMu-
HAHTHBIE U PEIleCCHUBHBIE NMPU3HAKKA rOpOXa IIPEACTAaBJICHBI
B Tabua. 7). B manmoii cxeme 6yKBoii A 0003HaUeH I'eH OKpa-
CKHU I[BETOB, a OyKBaMu A 1 a 0003HAUYEHBI PA3IUYHLIE AJlb-
TepHATUBBI 3TOT0 TeHa, T. €. aJlJIeJJU T'eHa OKPACKU I[BETOB

ropoxa.
I'. MeHgens BBeJ CHUMBOJBI: 3arjaBHbIe OYKBBI (A) —
I TOMUHAHTHOTO U CTPOYHBIE (4) — [JIs PEelecCHBHOTO

IIpU3HAaKa, IoApasyMeBasi, YTO CAaMU IPUSHAKY O PEHEJIAIOT-
cA TMCKPEeTHLIMU (haKTOPaAMM HACJIEICTBEHHOCTH — 3aJaTKa-
mu (remamu). 'ameTsl KaKIOTo U3 poAuTeseil HeCyT IO OJ-
HOMY TaKOMY T'eHy. B ombITax ¢ TopoxoM B raMeTax OJJHOTO 13
pomuteneit HaxomuTca reH (A), oOycCIOBIMBAIOIIUNA Kpac-
HYI0O OKpacKy IIBETKOB, a apyroro (a) — Oejlyl0 OKpPackKy
1BeTKOB. TaKme COOTBETCTBYIOINE APYT IPYTYy T'eHbI Ha3bI-
BAIOTCA aJlIeJbHBIMU reHamMu. Ajamenas (oT rpeu. allelon —
Ipyroii, MHOM) — omHa M3 ABYX W 0oJiee albTePHATUBHBIX
dopM reHa, UMeEIOIas ONPEAeJIeHHYIO JOKAIU3AIUI0 Ha XPO-
MOCOME U YHUKAJbHYIO IIOCJIEN0BATEJIHLHOCTh HYKJIEOTHUOB.
AnnenbHble TeHBI KOHTPOJUPYIOT PA3BUTHE aJbTEPHATHUB-
HBIX IPU3HAKOB.

Opranusmbl, IpUHALJIEKAIINE K YNCTBIM JUHUAM, UMe-
10T 160 ABa JOMHHAHTHBIX (AA), 100 OABa PeIecCUBHBIX
(aa) anyesna m o6pas3yOT TOJBKO OOUH TUHI ramer (A mau a
cooTBeTCTBEHHO). Takue opraHmM3Mbl HAa3bIBAIOTCS IOMO3U-
rorHpIMu. Ecsi opranmsM HeceT B KJEeTKaxX KaK T'eH JOMU-
HAHTHOTO, TaK U I'eH PEIleCCUBHOTO IPU3HAKa, T. €. OH OyJeT
TeTepO3UTOTHBLIM 1 00Pa30BLIBATE ABa THIa ramet (A u a).

T'. MengenemM mpoBoAMJIACH THOPUAM3AIINS IIO 7 Hapam
arbTEePHATUBHBIX TPU3HAKOB, U B KAXKIOM CJIydyae ITIOTOMKU
TIEePBOr0 MOKOJEHUA OT CKPeIMBAHUA YUCTBLIX JUHUN nUMe-
JI JOMUHAHTHBIA IPU3HAK.
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Taxum oO6pasoM, IPH CKPEIUBAHUU IBYX TI'OMO3UTOT-
HBIX 0co0eil, OTINYAIOIUXCA APYT OT APyTra II0 OLHOI ma-
pe arbTepHATUBHBIX IPUBHAKOB, BC€ MOTOMCTBO B IIEPBOM
MMOKOJIEHUYW eIWHOOOpas3Ho. ITO 3aKOH JTOMUHHPOBAHUSI,
UV 3aKOH eTUHO00pa3us rHOPUIOB IEPBOr0 MOKOJIEHUS.
ATOT 3aKOH MMeeT ellle OJHO Ha3dBaHMe: nepavlit 3akon Men-
dens.

Crenyroimuii sxcnepuMeHT MeHae/ si COCTOSAI B TOM, UTO
rubpuasl mepeoro moxojenus (F;) camoonblnanmck u BO
BTOpoM rubpusHoM mnokxoneHun (F,) moaBmiInMCch pacTeHHS
C IpU3HAKaMHu 000uX poxuTeseii. Eciiu IpogoKUTh BhIIIIEN3-
JIO’KEHHBIN IIPUMEP CO CKPEIMBAHUEM PACTEHUI ¢ GeJbIMU
U OYPUOYPHBIMHU IIBETKAMH, TO CXeMa CKDEIMBaHUA OyeT
BBITJIAZETH TaK:

P (F)) Q Aa X 3 Aa

IIypIIypHBI€ IIBETKU IIYPIIYPHBIE IIBETKN

N /N
rawers () (1) ® &
r, 6 a3 (a9 (w)

ypIypHbIE Gesble
LBETKU LBETKU

IIpousoryio pacuienjieHue (pasaeseHne) TPU3HAKOB
B OIIPe/ieIEHHOM COOTHOLIEHNY: 3/, rUOPUL0B HECIHU LOMHU-
HAHTHBIA TPU3HAK (B HAIIEM cJydyae — IYPIYPHBIE I[BET-
Ku), 1/4 rubpug0B MMeJU PeleCCUBHBIN Impua3HaK (OeJble
IIBeTKM). SIBJIeHUe, ONKUCaHHOE B IEPBOM 3aKoHe MeHens,
TIOKAa3bIBAET, YTO PACIIENJIEHUA He IIPOMB3OIIIO, TaK KaK
MIPU3HAK ONpeAesAicd OAUHAKOBLIMHM AaJJIEIAMU OTHOTO
rea (AA u aa), T. e. 66T TOMO3UTOTEH. PacienieHue mo
OJOMUHAHTHOMY ¥ PeIleCCHBHOMY IpU3HAKy HabJmomaercs
B TOM CJIy4ae, KOTJa CKPEeIMBAIONINecA 0COO0U reTepO3UTOT-
HBI 110 pacCMaTpUBaeMOMY IPU3HAKY. B mpuBeJjeHHOM IpU-
Mepe B nokojieHuu F, HabmiofaeTcsa pacileljeHue IO BHU-

IUMBIM IPU3HAKAM B COOTHOIIEHUH 3 C NYPIYPHBIMHU I[BET-
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KamMu m 1 ¢ OeqbIMHU IIBETKAMU — 9TO paclieljieHue IIo
(denoTUITY.

Kpowme Toro, paciierienre uaeT 1 II0 COUETAHUIO map aj-
aeneir (1AA : 2Aa: laa), KOTopoe HA3LIBAIOT pacCIIeNJIeHHU-
€M II0 TeHOTHIIY.

ITox TreHOTHIIOM ITOHMMAETCA COBOKYITHOCTH T'€HOB OIHO-
0 OpPraHu3Ma, a 0] (PeHOTUIIOM — COBOKYIITHOCTh IIPU3HA-
KOB U CBOICTB OJHOTO OpTraHu3Ma, 00yCJIOBJIEHHBIX B3aNMO-
IelicTBMEM TeHOTUIIA W BHeIIHe# cpeabl. Ho ymoTpebisior
9T TePMUHBLI U [OJS OTAEJbHBIX TEeHOB, IIPU3HAKOB U
CBOIICTB OPraHU3MOB. ¥ Topoxa paciieirieHue mo GeHOTUIIy
¥ TeHOTUIly He coBmazajo. Beiasieno sato I'. Mengenem mpu
UHAWUBUAYAJTHLHOM yUYeTe IIOTOMCTBA OT CAMOOMIBLIIEHUA KasK-
JloTO pacTeHHA 13 NoKoneHusa F, B cieqyromemM IOKOJIeHUHT

F;. Oxazamoch, 4To pacTeHHA ¢ OeIbIMH IIBETKAMU IIPHU Ca-
MOOIBLIEHNN He JaBaau paciiennenus Fy; m B mocienyio-

WX TOKOJIEHUAX, a CPeqUu IYPHYyPHOIIBETKOBBIX PACTEHUH
OBLIN TaKue, KOTOpPhIe He MaBajid, U TaKue, KOTOPHIE AaBasiu
pacrenesnue.

Taxum o6pazoM, MPU CKPEIIUBAHUN ABYX I'eTepPO3UTOT-
HBIX 0ocobell, T. e. THOPHUOB, aHAJN3NUPYEMBIX II0 OJHOI Ia-
pe aJbTEePHATHUBHBLIX IPUBHAKOB, B IIOTOMCTBE HAOJIIOAAETCS
paciemnaenue mo genoruny 3 : 1, a mo remorumy 1:2:1.
ITO 3aKOH pacHieIIeHUs NPU3HAKOB, UJIU 6MOpPOil 3AKOH
Mendens nyis IMOJTHOTO JOMUHUPOBAHUS IPU3HAKOB.

ITomHoe nomMunupoBaHme — 370 GopMa HAaCJIeJOBAHUI,
IIPY KOTOPOH y THOPUAOB HAOJIIOJAI0TCA TaKue JKe (heHOTH-
IbI, KaK U y poputeseii. Tak B HaIlleM mpuMepe IpU CKpe-
IMUBAHUYN (PEHOTUNHI POAUTEJEl U MOTOMKOB OBLIM OAMHA-
KOBBIE: OeJsible IIBETKM UM KpacHble. IloTHOe TOMUHUPOBAHYE
OIHOTO I'eHa HaJ APYTUM HabJII0JaeTcsa He BCeraa.

B nacrosAliee BpeMA M3BECTHO MHOI'O MIPUMEPOB HEIOJI-
HOTO AOMUHHPOBaHUs. HemomHoe TOMHUHUpPOBAHUE — BTO
dopma HacsiefOBaHUSA, TPU KOTOPOH Y M€TEePO3UTOTHBIX I'0-
PHUIOB MEPBOTO MOKOJEHUSI (POPMUPYETCA IPOMEIKYTOUHBINA
(cpemuuii) (peHOTHUNI IO CPABHEHUIO C POAUTEIHLCKUMU OpTa-
HuU3MaMu. BrepBbie 3TO HAGJIIOZATIOCH ¥ PACTEHUSA HOUYHOM
KpacaBUIIhI IO OKPacKe IIBETKOB (puc. 15).

51



aa AA

Sesbie \ / pacHbIe
Fy >
)/03031>\

F, >
aa AA

Sesbie —O030BbI€ pacHble

Puc. 15. iBneHne HENONHOro JOMUHMPOBAHUSA Y HOYHOMW KpacaBuLbl

Eciu wmcmoab3oBaTh OﬁIJ.IEHPI/IHHTLIe OﬁOBHa‘IEHI/IH, TO
IIOJIYUYHUTCA cleayrIinada cxema.:

P AA X aa
KpAacHbIe I[BeTKU OeJible IIBETKH
twes (3) () ® ®
Fy Aa Aa Aa Aa
PO30BBIE€ IBETKN
P (F)) Aa Aa
PO30BEIE PO30BEIE
res (3) (@ ® ®
Fy AA Aa Aa aa
KpacCHBbI€ PO30BEIE 6eJII>Ie
IIBETKU I[BETKU I[BETKMN
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B mamHOM CKpelmBaHUYM THOPHUALI IE€PBOT0 MOKOJEHUS
ele pa3 Ha MPaKTHUKe IIOATBepP:KAaloT 3akoH I'. Meupmens
0 eIUHO00Pa31H1 MEePBOT0 IMOKOJIEHNA T'MOPUI0B: BCE IIBETKU
posoBbIe ¢ reHoTUIIOM Aa. ¥ reTepo3urot (Aa) mpu CKpeIu-
BaHUU 00a aJIessi MOTYT O0pPa30BBIBATL ITPOMEKYTOUHBIE
MIPUBHAKHU, YKJIOHAMOIINECHd B CTOPOHY TOMUHAHTHOTO WUJIK
pPeIecCUBHOTO ajijiesid. B TaKOM ciiyuae TOBOPAT O IIpOMe-
JKYTOUHOM XapaKTepe HacJeJOBaHUS WJIN HEIOJHOM JOMU-
HUPOBAaHUU Ipu3HaKoB. Torga pacimernenue mo (GeHoTUIy
¥ TeHOTHUITY COBIIaJaeT:

1AA : 2Aa : 1laa

KpaCHbI€ DPO30OBEIE GeJibie
IIBETKU IIBETKU IIBETKU

31echk reTepo3uroTa (peHOTUHIHUYECKUH OTJINYAETCS OT 00emx
TOMO3UTOT.

TakuM 00pa3oM, 3aKOH PaCHIEIIEHUA TPH HEIOJIHOM
JOMUHUPOBAHUM NPU3HAKOB (HOPMYJUPYEeTCA TaK: npu
CKpewu8arHuu 08Yx zemepo3uzomHuuvlx 0cobeil, aHaiu3upye-
MulX nO 00HOU nape ALbMEPHAMUBHBLLX NPUIHAKOS, NPU
NPOMeHCYMOUHOM XapaKmepe HACAe008AHUS 6 nomomcmae
Habawdaemces pacuienjeHue no (eHomuny u zeHOmuny
6 coomnowernuu 1 : 2 : 1.

Tak:xxe MeHaensr IpUMeHUJ IJA YCTAHOBJIEHUSA T'€HO-
THIIa pacTeHU# BToporo noxonenusa (F,) camoonslneHne.

OIHAKO IIPU 9TOM BEPOATHOCTD IMOSBJIEHUS PEIleCCUBHOI0
Impu3HaKa B IIOTOMCTBE KasKIOTO PACTeHUA B TPU pasa
MeHbIIle, UYeM JOMUHAHTHOro. EcJIM TOTOMCTBO OT Ka-
KHX-TO PACTeHUH MaJIOUMCJIEHHO, TO PEeIleCCUBHLIN IIPU-
3HAK (B HJAaHHOM IpuMepe — OeJIOIBETKOBHIE PACTEHUA)
MOJKeT U He MOSBUTHLCA UYUCTO cayuaiino. ITosTomy, B re-
HETUKe AJIA ONpeeJieHNs TeHOTUIIa OpraHu3Ma IpUMeH -
IOT OJJHO U3 BOBBPATHBIX CKPEIVWBAHUI — aHAJIU3UPYIOIIEe.
BosepataeiM ckpemuBanueM (F)) HasbIBaloT CKpeIuBa-

HUEe IIOTOMKOB C HUCXOAHBIMU POSUTENAMU. 3IeCh BO3MOMK-
HO CKpell[iBaHNEe C JOMUHAHTHBIM HUJIU PEIleCCUBHBIM POIN-
TeJeM.
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1) P A- X AA

(F, mypmypHEIe) (P nypnypubIe)
T'ameTsr ? @ @
F, A-
IypIypHbIE
2) P Aa X aa
(F, nypnypHEIe) (P Genbie)
e B © ©©
F, Aa Aa aa aa
TypIyPHBIE Gesbie
1/ 1
2 2

3naxom F_ 0603Haya0T IOTOMCTBO OT BO3BPATHOTO

cKkpemuBanud. IlepBoe CKpellluBaHWE TaK U HAa3BLIBAIOT
BO3BPATHBIM, OHO He IIO3BOJIAET IIPOAHAJIU3UPOBATEH I'€HO-
THUI, TaK KaK KaKuM Obl HU OBLJI BTOPOI ajjiesb, MOJYUYEeH-
HOe TIOKOJeHHue OyaeT eAMHOOOpas3HBIM, 0e3 paclielLie-
Hus. Bropoe cKpeluBaHye HAa3bIBAIOT AHAJIU3HPYIOIIUM,
TaK KaK B CJIydYae reTepO3UTrOTHOCTH IIPU3HAKA CJeayeT
pacimerienue B moromcTBe. IIpu sToM paciienjeHne uger
B cooTHomieHuu 1 : 1, T.e. BEePOATHOCTH PEIECCUBHOTO U
JOMWHAHTHOTO IIPU3HAKAa OANHAKOBBI (1/2). ITO ABJIAETCA

pesyJabTaToM TOTO, YTO y T'e€TepPO3UTOTHI M0 MEHIEJIUPYIO-
UM TpU3HAKaM pas3JudYHbIE COpTa raMeT 00pasyioTcsa
B PaBHLIX IIPOHOPIIUAX. AHaJIU3UPYIOIIee CKPeIUuBaHNe
MIPOBOAUTCS TOJbKO IIPU MMOJTHOM JOMUHUPOBAHUU IIPU3HA-
KoB. IIpu HemosiHOM THIle JOMUHUPOBAHUA HACJIEIOBAHUSI
9TOro He Tpedyercs, TaK KaK IeHOTHUII ollpeaeiaercs (heuo-
THUIIOM.

He Bcerga pacimenjieHrue HOCUT TaKoll IPaBUJIbHBINA Xa-
pakTep. B psime ciyuae B Cuy PasHBIX IIPUYNH MEHJEJEB-
CKMe DPACIIellJIeHUS MOT'YT SHAUNTEIbHO HCKAMKAThCSI. ITO
MOJKeT HPOUCXOAUTh M3-3a Pa3IUUYHON KN3HECIOCOOHOCTHU
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WJIX aKTUBHOCTH TaMeT, PAa3HOM BEPOATHOCTH BCTpeY ra-
MeT, PasHoli ;Ku3HecrocobHocTr 3uroT. Hanpumep, mpu Mo-
HOTMOPUIHOM CKpPeIuBaHUM o0pasyeTcs ABa copTa ramer A
u a u Tpu Tuna 3urot AA, Aa u aa, ecau OAUH U3 aJLIeseil
OymeT BINATHh HA JKU3HECIIOCOOHOCTh MM aKTHUBHOCTH, TO,
€CTEeCTBEHHO, COOTHOIIIEHNE IIPU pacIlellJieHNN M3MeHUTCH.
Hanpumep, Kak sTo HaAOJ0IAI0Ch Y IIJIATHHOBBIX JIMCHUIL,
MMOJIYUEeHHBIX OT cepebprcTo-uepHbix B Hopseruu B 30-xX T0-
max XX Beka.

P Aa X Aa
ILJIATUHOBBIE
N ORO ® @
F, AA Aa Aa aa
TuGHYT IJIaTHHOBBIE cepebpucTo-
2/, yepHsble 1/,

no rexoruny 2/, Aa: 1/, aa
(oTcyTcTByeT reHoTun AA)

p Aa X aa
ILJIATUHOBBIE cepedpucTo-uepHbIe
ters (3 (2 ® ®
F, Aa Aa aa aa
IJIATHHOBBIE cepebpuCTO-UYepHEIE
1/ . 1/
2 : 2

VuureiBasi, 4TO IJATHHOBas OKpacKa mexa y JH-
CHUII B TOMO3UTOTHOM cocTosaHuu (AA) He BcTpeuaercd, u,
pacmucaB TeopeTHYeCKOe pacIlellJieHrue II0 TeHOTHUITY
1/,AA : 2/,Aa : 1/,aa, HeTpysHO mOrajarbCs, UYTO JO-
MHUHAHTHBIE TOMO3UIOTHI T'MOHYT B SMOPHOHAJLHBINA IIe-
pUOA WHAWBUAYAJIBHOTO PAa3BUTHA, YTO OBLIO JOKAa3aHO
BCKPBITHEM OEPEMEeHHBIX CaMOK — IPHMEPHO !/, miozos

OBIJIM MEPTBLIMU.
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Mpumepsbl pelieHust 3apgay

32. IIpu cKpeluBaHUM MYX APO30MUIBI ¢ HOPMAJIbHBI-
MU KPBLIBAMU MeKAy coboii B moToMcTBe 13 5347 myx 1338
ObLIM C 3aTHYTBIMHU BBePX KPbLIbaMu. OmpeneanTe Xapak-
Tep HacJeJOBaHUs MPU3HAKOB U M'€HOTUIILI POAUTEIEH.

Permtenue. B mmoToMcTBe IIPOM3OILIO paclellieHne, cie-
IOBATENbLHO, POAUTEIbCKUE MYXU TeTePO3UTOTHBI. Y UUTHI-
Basf, UTO B reT€PO3UTOTHOM COCTOSHUM MOKET OBITh TOJIBKO
JIOMUHAHTHBIHA IIPU3HAK, TO HOPMAaJbHbIE KPBLIbS JOMUHUDY-
IOT HAJ 3arHyThbIMU KPBLIbAMHU. OTO IIOATBEPIKIAET U TOT
$axT, 4TO MpPU PaCIIeIJeHNN MyX C HOPMAaJIbHBIMY KPBLIbSI-
mu (4009) ux npumMepHo B 3 pasa 00JbIlle, UeM C 3aTHYTBIMU
BBepx (1338), kak u ciemoBajo o:KUIaTh Mo MeHIeio:

P Q@ Aa X 3 Aa
HOPMAaJIbHBIE HOPMAaJIbHBIE
KDPBLIbSA KPBLIbSA
T'amerTsI @ @ @ @
AA Aa Aa aa
Fy
HOpPMAaJIbHbIE 3aruyThbIe
KDPBLIbS KPbBLIbS

Pacmensnenme mo remorunmy 1 : 2 : 1, paciienyieHue II0o
denoTuny 3 : 1.

Tak Kak paciierieHre o (GeHOTUIY U TeHOTHUIIY He COB-
maJjaloT, TO XapaKTep HACJeIOBAHUA IPU3HAKOB — IIOJHOE
IOMUHUPOBAHUE.

33. [IBe yepHbIE CAMKU MBIIIN CKPEITUBAJINCHL C KOPUU-
HeBBIM camioM. [lepBasi caMKa B HECKOJIbKHUX IIOMeTax Jaja
19 uepubIX U 17 KOpMYHEBBLIX IMOTOMKOB, a BTopad — 33
yepHbIX. OIpeeanTe reHOTUIILI POLUTEIEH U TOTOMKORB.

Pemenne. OT BTOpPOIl caMKHU pacIIeIlIeHuA B IOTOMCTBE
He mpousoIlryao (Bce uepHbie). CiemoBaTeIbHO, UepHAA OK-
packa IOMUHHPYeT Hajl KOPUYHEBON M BTOPAs CaMKa roMO-
surotHa. IlepBasd caMKa reTepo3uroTHa, Tak KakK Cpeau ee
IIOTOMKOB IIPOMBOIIJIO PACIIEIJIeHNEe B COOTHOIIEHUN IIPU-
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mepHO 1 : 1. OueBUAHO, YTO pacIlellieHe U JOJKHO OBITH
KaK OT aHAJU3UPYIOIIETr0 CKPeIMBaHWUsSI, TaK KaK caMel]
MMeeT PelleCCUBHBIN NIPU3HAK:

P Q@ Aa X 3 aa

YyepHasd KOPUYHEBBIN
tvens (3 ® ®
F Aa Aa aa aa
1

yepHbIe KOpPUYHEBbIE
P Q@ AA X 3 aa

yepHasd KOPUYHEBBIN
twens (3 (@ ® ®
Fy Aa Aa Aa Aa

yepHbIe

34. Ha 3Bepodepme OBIIO ITOJYYEHO MOTOMCTBO HOPOK:
148 6enbix, 154 uepHbix 1 304 KOXUHYPOBHIX (CBETJIAA C Uep-
HBIM KpecToM Ha crnuue). OmnpegenanTte (PEHOTUIILI U T€HOTH-
IIBI POAUTEJICH.

Pemenue. IIocKOJIBKY cpeau IIOTOMKOB HabJaiogaeTcs
paciienjeHue, TO POAUTEIbLCKHE CAMKU U CAMIIBI JOJIK-
HBI OBITH reTepPO3UrOTHBIMU. OUEBUIHO, YTO I'€TEPO3UrO-
ThI JOJIKHBI OBITH KOXHHYPOBBIMHU, TaK KakK 10 MeHIeIIo
paciiieryieHre 10 TeHOTHUITY AOJKHO IIPOUCXOAUTH 1/4AA :
:2/,Aa : 1/,aa, a2/, (rakxke Ha 3BepodepMme Ipeobia-
IalT UMEHHO KOXMHYpPOBLIe). B mpupose TeMmHas oKpac-

- 1
Ka JOMUHUDYyeT HaJ cBeTnoi — !/, uepHBIX (ZOMHHAHT-
HBIN NIPU3HAK), 1/4 GesbIxX (pellecCUBHBIN mpua3Hak). Tak
KaK paclmenjenye 10 GeHOTUIIy M FeHOTUIIY ONUHAKOBOE:
1/,AA (uepusle — 154) :2/,Aa (koxunypoBbie — 304) :
:1/,aa (Gensle — 148), To 3mech HabiOKaeTCs SABIEHUE
HEIIOJIHOTO JOMUHUPOBAHUS.
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P Q Aa X 3 Aa

KOXVHYPOBBIE KOXUWHYPOBEIE
twens () (@ ® @
F, AA Aa Aa aa

YyepHbIe KOXMHYPOBBIE GeJsible

Y 2/ Y
4 4 4

35. CxpemuBaHue cepedPUCTHIX HOPOK ¢ KOPUUHEBLIMU
BCErJa JaeT Kak cepeOpHMCTBIX, TAK M KOPUYHEBBIX IIOTOM-
KOB. IIpy BHYTPUIIOPOZHOM pPasBeIeHUU KOPUYHEBBIX HOPOK
cepeOprCThIie HUKOra He IMOABJIAITCA B moToMcTBe. Kakoro
IIOTOMCTBA, 1 B KAKOM COOTHOIIIEHUH CJIeAYET OKUIATD OT Ce-
pPedpHuCTHIX HOPOK?

Pemenue. KopuuHeBbie HOPKU IPU CKPEIIUBAHUU He
TAalOT pacllenjeHus, HO NPU CKPeIIMBAaHUU UX C cepeld-
PUCTHIMU pacllienjieHue naior. VI3 Teopuu M3BECTHO, UTO
pellecCUBHBIN IPU3HAK BCErja HAXOAUTCSA B T'OMO3UTOT-
HOM COCTOAHUU (aa) U IMOSTOMY He JaeT pacIlelJeHUsd.
fcHo, YTO KOpUUHEBasA OKpacKa SIBJIAETCA PEIleCCUBHOMN
II0 OTHOIIEHUIO K cepebpucToii. CepebpucThie HOPKU IPU
CKPEeIMBAaHUU C KOPUYHEBBIMU BCerjga AAIOT pacIielJie-
Hre. OueBUAHO, UTO cepebpucTad OKpacKa Bcerjga Haxo-
IUTCSA B TeTepO3UTOTHOM cocToauuu (Aa), T. €. TOMO3UTO-
Tl (AA) He BCcTpeUualmTCcsa B CUJY I'mbejr B oMOPUOHAb-
HBII mepuoj pasBuTusA. [lo9TOMYy NOpPU CKPeI[MBAHUU
cepebpUCTHIX HOPOK MeEXKIy co0oil paclienjeHue Oymer
UATH B COOTHOINeHHUU 2 cepebpucThie : 1 KopuuHeBasd
(KaK y IJaTUHOBBIX JHCHUIL).

P Q@ Aa X 3 aa
cepebpuCThIe KOpPUYHEBbIE

tens (@) (D) ® G

Fy Aa Aa aa aa
cepedpucThie KOpUYHEBbIE
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P Q Aa X 3 Aa

cepebpucThIe cepedpuCcThIe
ters () () ® ®
F, AA Aa Aa aa

norubaoT cepeOpucTble KOPUUYHEBLIE

36. B mapHuMKax OBOIIECOBX03a BBICAsKeHAa paccaga To-
maToB. 31 760 KycTOB 5TOIi paccaabl IPUHECIHN ILIOABLI I'PYy-
mieBuaHOM opmel, a 95 150 KycToB — Kpyrioii. Oupenern-
Te XapakTep HacJiefoBaHUA (POPMEI IIJIOJOB ¥ TOMATOB U Te-
HOTUOBI poxutesieli. CKOJIbKO NMPUMEPHO TeTEPO3UTOTHBIX
KYCTOB cpeau HuX?

Pemenue. Paciienienue IporsoIiIo B OTHOUIEHUY 3 KPYT-
J0# : 1 rpymeBuAHOR (HOPMBI, UTO XapakTepHo Aaa F, npu
MOHOTHMOpPUAHOM cKpelnuBaHuu. CiiefoBaTeIbHO, POAUTENN
UMeJIi TeHOTUIbl rubpusnos Fy, T. e. 06a — reTepo3UroTHHI.
Kpyrnaa dopma miaoma JOMUHHPYET Haj T'PYIIEBUIHBIMU,
Tak KaK TeOPeTUUYECKM C JOMUHAHTHBIM HIPU3HAKOM pacTe-
HUHA OJI’KHO OBITH B 3 pasa 6oJibIlle, UeM C PeIleCCUBHBIM,
uTO HabJII0aI0Ch B OBoOIlecoBxo3e. Vcxoaa us obiieir hop-
MYJIBI pacilemyienus mo regoruny B Fy (1AA : 2Aa : 1aa) re-

TepPO3UTOTHBIX KYCTOB OBLLIO IPUMEPHO 2 /3 OT OBIIETO KOJu-
yecTBa KYCTOB ¢ KpyriabiMu miaomamu (1AA + 2Aa), T. e.
951502/, = 64 433 reTepoO3UrOTHBIX KyCTA.

CxeMa CKpeIuBaHuA:

P Q Aa X 3 Aa
KDYTJIbIE KDYTJIbIe
ew @ @O ®  ©
F, AA Aa Aa aa
KpyTJble IpymIeBUAHBIE

Pacmennenue mo pemoruny — 3 : 1.
Pacmensnenne mo resoruny — 1 : 2 : 1.
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Tak xak pacrenyieHre mo (GeHOTUITY U T€eHOTUITY COBIIA-
aeT, HeT IPOMEKYTOUHOTO (DeHOTHUIIa, HAGJIIONAETCs ABJICHE
IIOJIHOT'O JOMUHUPOBAHUS.

37. lerckasa ¢opMa aMaBPOTUUYECKOM CeMeNHOM HMINOTUHI
Teii—Caxca HacegyeTcsa KaK PelecCUBHBIN MPU3HAK U 3a-
KaHYMBaeTca OOBIYHO CMePTEJIbHBIM UCXOO0M K 4—5 rogam.
IlepBoIii pe6beHOK yMep OT 9TOif 60JIe3HUM B TO BpeMsd, Koraa
IOJI’KEH POoAUTHCA BTOpoii. KakoB pUCK poKAeHUA 6OJIBLHOTO
BTOpOrO pebeHka?

Pemenune. Pogurenn, oueBUAHO, OBLIM 30POBLIE, MHAUE
ObI OHU YMEPJIX B IeTCKOoM Bo3pacTe. CiiemoBaTeIbHO, €CJIU 9TO
dopMa UAMOTHUN — PEIleCCUBHLIN IIPU3HAK, TO 00JIBHOI pede-
HOK — Pe3yJbTaT pacliellieHusa B moromcTBe. OueBUAHO, 06a
poauTesiA TeTePO3UTOTHEI TI0 OAHOI U TOH Ke (hopMe UAUOTHH,
T. e. OBLIM MOX0:KKM Ha rubpuzsos B noxonenuu F,. Orcioza,

pacirenieHre B MX IIOTOMCTBE TEOPeTHYeCKU JOJIXKHO OBITH
3 .1
kak B Iy, T. e. °/, HOpManbHBIX : !/, OONBHBIX. PuCK poxxne-

HUsI BTOPOro peGeHKa G0JIBHBIM paBeH 1/, mnu 25% .

38. WenmuHa ¢ cuHJaKTHIMElHl (cpallleHVe IIaJIbIIER)
BBIIILJIA 3aMY2K 32 HOPMAJIBHOTO MY KUUHY. Y HUX POAUINCH
HODMAaJIbHBIE CBHIH UM OYb W CBHIH C CUHIaKTUIHeH. Bee poj-
CTBEHHUKM MYKUMHBI ObLIM C HOPMATbHBIMY Haibiiamu. Or-
peleinTe reHOTHUIIBI YKeHIITUHBI U MYsKUNHBI.

Pemrenne. IIocKONIBKY Yy MYSKUYUHBL U €r0 POJCTBEHHU-
KOB OBLIM HOPMAJbHBIE MAJBIBI, TO BPAJ JIX OH OBLI reTepo-
BUTOTHBIM. ¥ UX JIETel IIPOU30IILI0 PACIIeILIeHIe, I 9TO MOTJIO
TIPOMB0MTH, €CIV CUHAAKTUINSA — JAOMUHAHTHBIA IPU3HAK U
JKEeHIIHA TeTePO3UTOTHA:

P Q@ Aa X 3 aa
CHUHIOAKTUJINA HOPMAaJIbBHBIE

TAJIbIBL

s () () ® O
Fy Aa Aa aa aa
CHUHIOAKTUJINA HOpPMAaJIbHBIE

TAJIbILI

Pacmensenne 1 : 1 He mOJyYnJIOCh BBUAY MAaJOUKUCIECH-
HOCTH IIOTOMKOB.
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KoumponbHbie 3adaqu

39. IIpu CKpeluBaHUM KEJTHIX MBIIIeH MeXKIy cO00i
nosiyueHo moroMcTBO 1195 sxentoix u 617 ceprix. Kakoe mo-
TOMCTBO ¥ B KAKOM OTHOIIIEHUU OYIeT IMOJYyIEHO OT CKPEII -
BaHUS JKEJIThIX MBIIIEH ¢ cephIMu?

40. Y TomaTos rubpuzs: F; ¢ KpacHBIMU IJI0JjaMH, & IPU

CKPEITUBAHUYT UX C PACTEHUAMU, UMEIOIIUMH JKeJIThIe IIJIO0-
IbI, B IIOTOMCTBE IIOABJSIOTCA PacTeHUA KaK C KPacHBIMHU,
TaK U C JKeJThIMU Imogamu. OnpenennTe UX COOTHOIIEHUE.
41. IIpu cKpellUBaHUN IBYX PACTEHUI MIIEHUIIBI C BEI-
COKHUM cTeGJeM B IOTOMCTBE IIOSBIIIOCH OKOJIO !/, Kapiuko-

BbIX. KakoB xapakTep HACJIeTOBAHUA BBICOTHI CTE0JISI Y IIIITe-
Hunbl? OnpegenTe TeHOTUILI POAUTENEH.

42, Cenexmnuonep moayuma 5000 ceman Tomara. 1210
pacrenuii, BEIPOCIIIE U3 3TUX CEMAH, OKA3AJINCh KAPJIUKO-
BeiMu. Ompenenure XapaxkTep HACIENOBAHUS BBICOTHI pPacTe-
HUs, a TaKsKe (DEHOTUNBI ¥ T€HOTUIBI PACTEHMUI, C KOTOPBIX
coOpaHbI 9TU cEMeHA.

43. YV oBca paHHAA CIIEJIOCTh JOMHUHUPYET HAJ IMO3THEMH.
Ha onbITHOM y4YacTKe OT CKPeIluBaHUA II03JHECIIEJIOT0 OBCAa
c rubpugom F; monyueno 59 789 paHHecmenbIX pacTeHMI.

CKOJIbKO IPUMMEPHO IIO3IHECIEJBIX PACTEeHUIl BBHIPOCTO Ha
ONBITHOM yYacTKe?

44. CaMKa MOPCKOM CBUHKH C PO3ETOUHOH (BCKJIOKOUYEH-
HOM) HIEPCTHIO CKPEIMBaIach C JBYMs caMIlaMMi, U3 KOTO-
PBIX IEPBBIN UMEJI TVIaAKYIO IIIEePCTh, a APYToil PO3ETOUHYIO.
OT mepBOro oHa mpuHeca 27 po3eTOUHLIX 1 25 riaagkoIiep-
CTHBIX IIOTOMKOB, a OT BTOPOTO 35 PO3eTOUHBIX 1 12 riaagko-
LIEPCTHBIX TOTOMKOB. OIpeesinTe TeHOTUIIHI BCEX TPOUX PO-
OUTEeJIEeH.

45. Ha sBepodepme mosyueH mpuiion 675 Hopok. s
Hux 501 HOpKa mMeeT KOpUUHEBBIH Mex u 174 rosy6oBaTo-
ceprlii. OnpenennuTe TeHOTUNBI U (DEHOTUNBI POAUTEIBCKUX
dopm.

46. My:xumHa-IIpaBIlia, UMeBIIINN Tpex OpaTbeB U cec-
Tep, ABOE M3 KOTOPBIX OBLIM JIEBIIAMU, KEHUJICA HaA JKEH-
IIUHe-TIpaBIie. ¥ HUX POAUJICS MaJbuuK-jaeBina. Ompenein-
Te TeHOTUIIBI POAUTEJIEH.
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47. Y cynpyros, CTpafaoIx reMepajonueii («KypuHas
CJIEIIOTa» ), POAUJICS HOPMAaJbHLIN pebeHok. OnpeneanTe xa-
pakTep HacJieqOBaHUA reMePOJIONUY U 'eHOTHUII POIUTEIel.

48. B cemMbe y 3MODPOBBIX pOAUTENeNl POAUMJICS PeGEeHOK
C IpU3HAKaMM OZHOI 13 (hOopM araMMarjIo0yInHeMun (IOUTH
IIOJIHOE OTCYTCTBUE JUM(MATUUECKO! TKAHU, IIOTEPs UMMY-
uurera). KakoBa BepOATHOCTb POMKAEHUS 3JO0POBOr0 pebeHKa
B 9TOI ceMbe?

49. IIpu cKpelmuBaHUY MeXK Y co00¥ pacTeHUH JIbBUHO-
ro 3eBa C MIUPOKUMHU U Y3KUMHU JIUCTbAMU BO BTOPOM IIOKO-
JIEHUW TOSABJISAETCH, KPOMe WMCXOMHBIX THUIIOB, eIlle YacThb
pacTeHuil ¢ JUCTHLAMU IIPOMEKYTOUHOM IMUPUHBI. KaK uger
pacienjienre BO BTOPOM IIOKOJIEHUHY U MoueMy ?

50. Yuensniii coobimaer, uro B IloTganguu omgHa IIOPT-
FOPHCKAasA KOPOBa IPUHECJAa B OAWH OTEJI IATh TEJIAT, B TOM
YKCJIe TeJOUKY KPacHOI MacTH, ABYX OLIUKOB YaJIOM MACTU
(cMech KpacHBIX U 0eJIBIX BOJIOC) U IBYX TeJiouek 6ejioii mac-
tu. OmpeneanTe reHOTUIILI M MACTU ObIKA X KOPOBBI, OT KO-
TOPBIX POAMUJIUCEH OTU TEJIATA.

51. Ha depme nipu pasBeieHUHN XOXJATHIX YTOK BHYTPHU-
IIOPOJHO OKO0JIO 25% 5MOPUOHOB Ir'mOHET, 4 U3 BBLIYINBIINX-
cA YTAT BBIPACTAIOT XOXJIAThIe M HOPMaJbHbIe yTKU. Kak
caeqyeT pasBOAUTHL XOXJIATBIX YTOK, UTOOBI M30e:KaTh rube-
Ji1 moToMcTBa?

52. IIpu cKpeIluBaHuY PACTEHU JILBUHOTO 3€Ba, MME0-
WX KPAaCHbIe ¥ PO3OBLIE I[BETKH, B IIOTOMCTBE IIOSBJISIOT-
CcA pacTeHUs C KPACHLIMU M PO30BBIMM I[BETKAMMU, a CKpe-
IIYBaHNE PO30BOI[BETKOBLIX U 0OEJIOIBETKOBBIX PACTeHUN Ia-
€T B IIOTOMCTBE PACTEHUS C PO3OBLIMU U PACTEHUSA C OEJIBIMU
nBerkamu. Kakoro moTroMcTBa cjeqyeT OMKHIATh OT CKpe-
IUBAaHUA MEXKIY co00il pacTeHull ¢ PO3OBLIMU I[BETKAMU?

53. Ilpu cKpeluBaHuM MeEXKAYy CO0OU cepbIX Kyp B IIO-
ToMCTBe ObLIo moayuerno 1488 Geawix u 4044 ceprix. Kako-
BBl (DEHOTHUIIBI M T'€HOTUIILI MCXOIHBLIX MOPOJ, OT KOTOPBIX
IIOJIyUEeHBI cepble KyPhI?

54. Y poxureineii, cTpamamolux MUOILIErneil (Irepuoau-
yecKue Iapajudi), POAUJICA HOPMAJILHBIA pebeHOK. Kakme
IEeTH MOT'YT POAUTLCS B 9TOI ceMbe B AaJbHeHIeM 1 KaKoBa
BE€POATHOCTD POKAEHUA 60JIHHOTO U 30POBOr0o pebenka?
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55. Ilpu cKpeIluBaHUU MEeTUX KPOJUKOB CO CILJIOIIDH OK-
pallleHHBIMU IIOTOMCTBO OKasanoch nmerum. B F, — 46 nerux

u 16 co ciromiHOoi okpackoii. CKOJIBKO IIPUMEPHO I'OMO3MH-
TOTHBIX KPOJIUKOB B Fy?

56. IIpu cKpeluBaHUMN MEKAY COO0M MOPHOCTAEBBIX KY-
PUILI U IIeTyxa IOoJIyueHO 22 TopHOCTaeBHIX, 10 uepHBIX U
9 6enpIX IBIIIAT. KaKuX Kyp U IETYyXOB HYKHO OpaTh IJIA
CKPEeIMBAHUSA, UYTOOBI IIOJYYUTH TOJHKO TOPHOCTAEBBIX
IBIIIAT?

57. Ilpu cKpeluBaHUY IIOPa’KEHHBLIX TOJIOBHEH pacTe-
Huil oBca ¢ ycroduuBeiMu B F; Bce ObLIM yCTONUYUBEL K TO-

JI0BHe, a B Fy, nonyuyeno 634 nopaskaemsix u 2002 ycroiiun-

BBIX K T'OJIOBHe pacTeHuii. OmpemennTe xapakTep Hacaemo-
BaHUA MIPU3HAKOB U T€HOTUIILI poauTeaeii?

58. B xossaiicTBe IpU CKPEIMIUBAHUN UEePHBIX ocobeii
KPYIIHOTO POTaTOro CKOTa C KPacHBIMU IoaydeHo 321 uep-
HBIX U 312 KpacHBIX IOTOMKOB. CKpelumBaHHE KPacCHBIX
ocobeil Me:KIy co00ii ZaBajio TOJBKO KPACHBIX, O0BACHUTE
pes3yJabTaThI.

2.2. Aurn6pugHoe u nonurnépupgHoe
cKpewuBaHue

B npupomHBIX yCIOBUAX CKPEIMBAaHUE OOBIUHO IPOMUC-
XOOUT MEXKAY 0CO0SIMU, PA3INYAIOIMMHUCS 10 MHOTUM IIPU-
3HaKaM. KakoBBI 3aKOHOMEDPHOCTU HacJIeNOBaHUS Y 0co0eid,
OTJIMYAIONINXCS II0 HECKOJbKUM IpusHakam? OTBeTUTL Ha
9TOT BOIIPOC MOXKHO, PACCMOTPEB 3aKOHOMEPHOCTH PACIIIEIl-
JIEHUA MPUBHAKOB HPU JUTHMOPUIHOM WU MIOJUTAOPUIHOM
CKPeIIMBAHUHU.

JAurn6pugHoe CKpeluBaHNe — 9TO CKPEIUBaHUe opra-
HU3MOB, aHAJM3UPYEMBIX IO ABYM IIapaM aJbTepPHATUBHBIX
TIPU3HAKOB.

ITonurudpugHoe CKpeN[MBaHME — 3TO CKpeIuBaHUeE
OpPraHU3MOB, aHAJIN3UPYEMBIX IO TPEM U 0oJiee TapaM aJib-
TEePHATUBHBIX NPU3HAKOB. MexaHU3M HacJeIOBaHUA IBYX,
Tpex U MHOTHX IIap MPU3HAKOB, OIpeleAeMbIX I'eHaMH, Jie-
JKaAI[IMY B PA3HBIX HETOMOJIOTMYHBIX XPOMOCOMAaX, B IIPHUH-
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I[YIIe He OTJIMYAeTCs OT MeXaHU3Ma HacCJIeqOBaHUA OMHON ma-
PBI IPU3HAKOB. B OCHOBe BCeX STHUX CKPEIUBAHUN JIEXKUT
OJlHA U Ta K€ 3aKOHOMEPHOCTbD.

W3 ka0l maphl IPU3HAKOB IIPU IIOJHOM JOMUHUPOBA-
HUUW B IIEPBOM T'MOPUIHOM IIOKOJEHUMU IOABJISIETCA TOJBKO
OIUH, a IIPU HETIOJJHOM — IIPOMEKYTOUHBI.

Pacmennenue Bo BropoMm nokosnenuu (F,) rubpuzmos mo

deHOTUITY ITPU HETIOJTHOM JOMUHUPOBAHUY 110 KaKAOHN mape
UIeT B OTHOIIEHUU 3 : 1, IO TEHOTUITY TPYW HETIOJTHOM JJOMU-
HupoBanuu — 1 : 2 : 1, Ipu aHAJIU3UPYIOIIEM CKPENnBa-
HUM — 1 :1. Ecam mo Kakmoil mape NpU3HAKOB XapaKTep
TOMUHUPOBAHUS Pa3InUeH, TO 00IIee pacilleIyieHre Moaudu-
IIUPYeTCsA OIMpenesIeHHBIM 00pasoM s KasKIOro KOHKPET-
HOTO cJIydas.

Paccmorpum onwiT I'. MeHAeasa, B KOTOPOM OH H3YUILI
He3aBUCUMbIe HAaCJeIOBAaHUSA NPU3HAKOB y ropoxa Hpu Iu-
TUOPUIHOM CKpeIluBaHUU. PoauTeabcKue (GpOPMBI OBIIN
IpeJCTaBJEHBI TJIAAKUMU KEJITHIMU U MOPIIMUHUCTBIMU 3€-
JIEHBIMU ceMeHaMu ropoxa. Ha cxeMme mokasaHbI pe3yJibTa-
THI CKPEIUBAHUSA 3TOTO OIBITA:

P Pacrenue Pacrenue
¢ TIIagKUMN _— C MOPIIUHUCTLEIMUI
JKeJITHIMU CeMeHaMU 3eJIeHBLIMU CEMEeHAMU
F, PacreHue ¢ TVIaJKUMU MKeITEIMU CEMEHAMU
(exmHOOGOpA3UE)

F, 315 108 101 32
rJIagKue rJIagKue MOPIIUHUCTEIE MOPILHUCTBIE
JKeJIThIe 3eJIeHbIe JKeJIThIe 3eJIeHbIe

9 : 3 : 3 : 1

Pacmennenue no ¢penoruny

Beenem Heo6xoquMbIe 0003HAUECHUA:

A — ren, orBevalonuii 3a POPMUPOBAHNE KEJITOU OK-
packKu ceMsH;

a — T'eH 3eJIeHOM OKPAaCKU CEeMsIH;
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B — rewn, orBeuaromiuii 3a GpopMUPOBaHIE IIaAK0H (op-
MBI CEeMSH;

b — res MopIUHUCTON (POPMBI CEMSAH.

PesynbTaThl CKpPeIBaHUA YKA3bIBAIOT Ha TO, UTO T'eH A
IOMHUHUDPYET Haja reHoM a, a red B — man remom b. Hamom-
HUM, YTO I'eHbI, OTBEUAIOINEe 32 OKPACKY CEeMsAH, HAXOIsT-
csA B OJHOU mape rOMOJIOIMYHBIX XPOMOCOM, a reHbl (hOPMBI
ceMaH — B Apyroii. Vlcxoxs U3 3TOTo, 3alnIlleM CKpeIuBa-
HIIe B TeHHOM 1 XpPOMOCOMHOM BBLIPAKeHUHU.

A B ab
P —_ X —_ =
AB ab
YKeJITBII 3eJIeHbII
TIagKui MOPIIUHUACTEIN

Kasxcdas podumenvcikasn ¢popma xapaxmepudyemcs 08Yyms uH-
mepecyouumMy HAC 2eHAMU.

B kaxcdyio eamemy nonadaem 00UH zeH, OMEeLAOWUL 34 OK-
packy, u 00uH zen, omeewawuil 3a Yopmy cemsH.

. AB
1 —_—
ab

JKeJITBIN TVIagKUHA

Jluzemepo3uzomuulii OpeaHu3M, Y KOMOPOZO NPOABILEMCS
Oeiicmeaue 060ux OOMUHAHMHBLY 2eHO8.

B mepBoM mOKOJIeHUUW THUOPUAOB IIPOSBUJIOCH HIPABUJIO
eInHOO00pas3us, TaK Kak B JaHHOM CJIydae MMeeT MeCTO II0JI-
HOe JOMMHMpPOBaHNe reHa B man remom b, a rema A Haf re-
HOoM a. Ilpu guruOpUAHOM CKPEIMBAHUY IIPU pacIielie-
HUU KakIasd mapa Mpu3HaKoOB BeaeT cebsa He3aBUCUMO, T. €.
Kak npu MoHOruOpumHoMm. Temepsr McHoab3yeM THOPUIBLI
IIePBOr0 MOKOJIEHUS KaK poxuTenbcKue (dopmbl. OueBmpi-
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HO, UTO IIPpU 00pa3s0oBaHUU raMeT KaKJIoe TMOPUIHOe pacTe-
HUe, HCIOJIb3yeMOe yiKe KaK POAUTeNbCKas (opma, CIO-
cobHa maTh 4 KoMOWMHAIUM ABYX Imap ajjaeneii. Ilpu sTom
pacxo:kIeHUN OOHOU Maphl I'eHOB He BJAUAET Ha PacxokiIe-
HUU apyroi mapsl. IIponosxuM paccMaTpUBaeMyIo cXeMy
CKPeIuBaHUA:

A B AB
P (F)) —_ X —_

IIocKONBbKY B AUTUOPUIHOM CKPEIIUBAHUYN JUTETEPO3U-
TOTHBIE pacTeHusA o0pasyioT 4 Tuiia raMeT, BOBHUKAIOT 3a-
TPYAHEHUA IPU 3aIUCU BO3MOKHBIX BApUAHTOB CIUIHUS
TIOJIOBBIX KJIETOK IIPU OILIOAOTBOpeHNU. KosmuecTBO TUIIOB
3UTOT IIPU CAYUAHHOM CIAUAHUY FaMeT, 00Pa30BaHHBIX JUTE-
TE€PO3UT'OTHBIMU POAUTENLCKUMU (hopmamMu, paBHo 16. Hiaa
ymoOCcTBa 3amMCU BCEX OSTUX BApPUAHTOB CJIUAHUA TaMeT
ucnonn3yercss pentetka Ilernnera (cMm. ri. 1), umeromas
16 KJIeToK (AJA IUTruOpPUAHOrO CKpeIluBaHus). PagoMm ¢ pe-
IIeTKO! IO TOPUSOHTAJMN U IO BEPTHUKAJIMN 3aIlMCHIBAIOTCS
THUIIBI TAMET, KOTOPble POPMUPYIOTCA POAUTEILCKUMU (DOP-
MaMu. BHyTpu KaKI0ii KJIeTKU B TeHHOM BLIPAKeHUU 3alll-
ChIBAeTCSA BapMaHT KOMOMHAIIMU JBYX IIap T'€HOB, BO3HUK-
IMUX B pe3yJbTaTe CIAUAHUSA ABYX TaMeT, T.e€e. I'eHOTUIIBI
surot. Kak Oyzer BeITJIsAAeTh perieTka [leHHeTa Is1 UCXOI-
HOM 3aJauu BUAHO Ha puc. 16.

IIpu BHMMaTenIbHOM M3y4YeHUU pelneTKu IleHHeTa MOMK-
HO YBUIETh:

e 9 coueranuii rameT u3 16 6yayT comepKaTh XOTA OBI IO
OJHOMY HJOMWHAHTHOMY aJljesio oboux rexos A—B— (ycios-
HadA 3aMUCh HAJIUYUA JOMUHAHTHOTO T'eHa);

e 3 coueTaHus ramMeT OYAYT COAEP:KATHL TOMUHAHTHBIN
aJLJIesIb reHa A;

e 3 coueTaHusa — rexa B;

e 1 coueranme He COIEP;KUT AOMUHAHTHBLIX aJlIejiell —
aabb.
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B xparTkoM BuIe paclielljieHre BO BTOPOM IOKOJIEHUU
TUOPUIOB Yy rOpoXa MOMKHO 3amucaTh TaKuUM obpasom 9 : 3 :
:3:1, roe

9 : 3 : 3 : 1

3eJIeHbI 3eJIeHBIIH
TIagKUH  MOPIIMHUCTBIN

JKeJITBINA 2KeJIThII
IIagKuil  MOPIMUHUCTBINA

Takum 06pasoM, BBIIEISIETCS YEThIPpEe T€HOTHUIA B COOT-
mHomenuu 9:3:3:1, BuepBbie oOHapy:keHHoM I'. Men-
JeJeM TIpU aHajau3e pes3yJabTaTOB NUTMOPUIHOTO CKPEIu-

T'ameTs!
3 AB Ab aB ab
T'ameTsr
AABB AABbDb AaBB AaBb
AB O O O O
K eJITHIH SKeJITHIN SKeJITHIN SKEeJITBIA
TIIagKui TyIaK Uit TyIagKui TyIafK Uit
AABDb AAbb AaBb Aabb
Ab : 3 C @
JKEeJITHIR SKeJITHIN SKeJITHIN JKEeJITBIH
TJIaSKUHA MOPIIH- TJIagKHUHA MOPIIH-
HUCTHII HUCTBII
AaBB AaBb aaBB aaBb
aB @ Q o Q
JKEeJITHIR JKeJITHIN 3eJIeHbI i 3eJIeHbI
TJIaSKAHA TJIagKAi TIIagKAHA TJIa KAl
AaBb Aabb aaBb aabb
ab : S g Q
JKEeJITHIR SKeJITHIN 3eJIeHbI i 3eJIeHbI
TJIaSKAH MOPIIH- TIIagKUH MOPIIH-
HUCTHII HUCTBII

Puc. 16. PeweTka MNeHHeTa Anst AUrnopmMaHoro cKkpewmBaHus
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BaHUS COPTOB ropoxa. OTMeTHM, UTO AUTUOPUAHOE CKpe-
IMUBaHUEe MOXKHO paccMaTpuUBaTh KaK JBa HEe3aBUCUMO
OCYIIECTBIAINXCA MOHOTHMOPHUIHBIX CKPEIUBAHUI, pPe-
3yJIbTATHl KOTOPHIX KaK ObI HaKJAAbIBAIOTCA APYT Ha Apyra.
B sToM Jierko ybeauThCs, IPOaHAIN3NPOBAB Pe3yIbTAaThI pac-
IIeIJIEHUA II0 KaKI0l KOHKPETHOU mape albTepPHATUBHBIX
ITPUBHAKOB: JKeJITasd OKpacKa ceMsH — 3eJieHad oKpacKa ce-
MAH; Taagkaa gopma ceMdH — MopInuHHUCTaA gopma ce-
MSTH.
Tak, 0 OKpacke ceMAH pacireiierue B F, 6yger:

3/4 YKEeJITHIX (9/16 + 3/16) u 1/4 3eJIEHBIX (3/16 + 1/16);
o popMme ceMsH:
3/14 TJIagKHUX (9/16 + 3/16)
u 1/, mopmuanersix (3/16 + 1/16)-

HNayuasa pemmerky Ilennera, JIeTKo oIpeneinTh PaCIIel-
JIeHUE TI0 TeHOTHUITY:

1AABB : 2AABb : 2AaBB : 4AaBb :
: 1Aabb : 2Aabb : : 1aaBB : 2aaBb : 1aabb.

IIpy aHaIM3UPYIOIIEM CKPEIUBAHUU pacliellieHne 0y-
ner uaTu B cootHomienuu 1 : 1 : 1 : 1, TaKk KaK B TaKO# IIPO-
mopiuu obpasyercsa 4 copra raMeT y THOPUI0B ITIOKOJIEHU A :

P Q@ AaBb X J aabb
JKeJIThbIe 3eJIeHbIe
TrJIagKue MOPIIUHUCTBIE
Fasors
F, AaBb Aabb aaBb aabb
JKeJIThbIe JKeJITbIe 3€eJIeHbIe 3€eJIeHbIe
riIagKue MOPIIH- raagKue MOPIIH-
HUCTBIE HUCTBIE
1 1 1 1
/ 4 / 4 / 4 / 4

AHaJIOTMYHO UIeT HAcJeAoBaHUe, €CIV POIUTENIN OTINYa-
IOTCA IPYT OT APyra IO TPeM IapaM aJbTePHATUBHBIX IIPHU-
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3HaKOB (mypnypubie (A) — Gexable (a), Kearsie (B) — seine-
uule (b), rimagkue (C) — mopiuancToie (¢)). B sTom ciyuae
TPH IapbI ajienel OyayT HaXOAUThCA B TPEX Hapax XPOMOCOM.

P @ AABBCC X 3 aabbcc
OypIypHbIE Gesble
JKeJIThble 3eJIeHbIe
rjiIagKue MOPIIVHUCTBIE
T'ameTsI
F, AaBbCc
IypHypHBIE JKeJThle TJIagKye
P (F,) AaBbCc X AaBbCc
nypuypHbIe nypuypHbIe
JKeJIThble JKeJIThble
TJIagKue TJIagKue
T'ameTnl ABC ABc AbC ABC ABc AbC
aBC Abc aBc aBC Abc aBc
abC abc abC abc
Fy

A-B—C|A—B—cc|A—-bbC—|aaB—C—|A—bbcc|aaB—cc | aabbC— |aabbce

27 9 9 3 3

/64 /64 /64 /64 /64 /64 /64 /64
2 o 2 ©
4 4 4 A
E |Ee |E 2 to |ge |g e e
g g2 |5 2 SE2 | EE | & 2 2
g |Eg |88 |58 [€g|5¢ g8 |g¢
o |0 |08 |S2E |of |CE |88 |cH

o i i i
= = e % Q %

H H H o H 0
2o 2 N 4 & = 4 N | = |
2 e | og ooH S ZH |9 | 9= e
o e ch oo a5 IS 4 3, b K a4 8,
=Sl ET BT |5 Bl ET i
2 g s = 8 EE | &8 | & g =
> > > >
= E = =

MoskHO JIeTKO yO0eauThCs, HCIIONb3ys TeopeMy CJIoKe-
HUS BEPOSTHOCTEH, UTO 3[eCh II0 KasKIOU IIape IIPU3HAKOB
uger pacmiemnyaerue 3 : 1.
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Paciensienue Mo oKpacke BETKOB:

3/, nypuypmsie (27/g, + /64 +2/64 T 3/64) ¢
: 1/4 OeJble (9/64 + 3/64 + 3/64 + 1/64)'
Paciiensienue mo okpacke ceMsAH:
3/4 SKEJIThIe (27/64 + 9/64 + 9/64 + 3/64) :
11/, senensie (°/gy +3/64 +2/64 T V6a)-
Pacmrensienue o ¢popme ceMAH:
3/4 TIagKue (27/64 + 9/64 + 9/64 + 3/64) :
: 1/4 MOPIIHUCTBIE (9/64 + 3/64 + 3/64 + 1/64)'

Takum o6pasoM, Ipu JIFOGOM YHCJe Iap aJTbTePHATUBHBIX
IIPU3HAKOB (IIap aJuienel, Hacaepylomuxca o I'. MeHpgeiio)
Ha0JIIOfaeTCA OJHA M Ta K€ 3aKOHOMEPHOCTb: COOTHOIIIEHVE
npu paciremnneruy no ¢Genoruny B F, coorBeTcTByeT 3aKoHo-

n
MEPHOCTAM pasJjokeHusa OmHoMa HbioTona (3 + 1), mpu
n
aHaIu3upymoIeM ckpemupauun — (1 + 1), mo reHoTuny —

n
(1+2+1), roe n — yucJio map aJdbTepPHATUBHLIX IIPU3HA-
KoB (umcJio resoB). IIpu 9TOM HOsSBJIsIETCA CTPOTO OIpeeieH-
HOE YICJIO COPTOB ramMeT u (DeHOTUIINUYECKUX KJjaccoB ((peHo-

n n
TUIOB) — 2 , TeHOTUIINYECKUX KJIacCOB (IeHOTUIIOB) — 3 ,
BCEBO3MOJKHBIX COUETAHUN raMeT (UMCJIO KJIeTOUeK B PeIlerT-

Ke Ilennera) — 4",

ITogBomss wmTOrM aHaimM3a MHOJUTHUOPUIHBLIX CKpeIrBa-
HUii, cjefyeT HAIIOMHUTHL OOIHe (GOPMYJIBI pPacCIeIaeHusa
IpU AUTHOPHIHOM CKpelMBaHMH B Fy:

9/16A-B—:3/,4,A-bb : 3/ saaB—: 1/,,aabb;
IIpY aHAIUBUPYIOIIeM CKpelnuBanuy F
1/,A-B-:1/,A-bb:1/,aaB-: 1/, aabb.
ITpu TpurndépugHOM cCKpemuBanuu B F,:
27/ JA-B—C—:9/c A-B—cc : 9/5,2aB-C—:
: 9/64A-bb—C—: 3/¢ ,aaB—cc : 3/4,aabbCec :
: 3/64A-bbee : 1/4,aabbec,

IIPY aHAJIMSUPYIOLIEM CKPEIIUBAHNY — 110 | /¢ KA’KIOro KJacca.
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MpumMmepsl peweHus 3agay

59. ¥ TomaToB mypnypHad OKpacKa cTebsid TOMUHUPYET
HaJ 3eJIEHOMH, a pacceueHHbIe JUCThA HaJ IeJbHOKPATHUMU
(«rapTodenenucTHOCTh» ). IIpu ckpemuBaHUY pacTeHU TO-
MaTa ¢ TYPHYPHBIMU CTEOIAMY U PACCEUEHHBIMU JIUCThAMU
C pacTeHUAMU, UMEIOIIUMHU 3eJIeHbIe CTe0JU U PAaCCeUeHHbBIe
JUCThA, MOJyUueHo 642 mypIypHBIX pacceueHHBIX, 202 myp-
MYPHBIX KapTodeeJnucTHbIX, 620 3ejIeHbIX pacceueHHBIX U
214 zenensrx KaprodeneanucTHbrx. O6BACHUTE PE3YIbTATHI.

Pemrenne. ITpu ananuse Mo HeCKOJbLKHUM HapaM OIpuU3Ha-
KOB I1eJIec000pa3HO IIOCMOTPETh CHauaJjla 3aKOHOMEDPHOCTH,
HaOJIomaroIIecss II0 KasKIoW Iape B oTAeiabHocTH. Tak,
B ATOI 3ajave MO OKpPACKe pacIlellsIeHre UJeT IPUMEPHO
B orHomernun 1 : 1 (844 nypuypHbIX : 834 3ejeHBIX), a IO
¢dopme snucTOBBIX mIacTMHOK 3 : 1 (1262 pacceueHHBIX
: 416 xapTOodeIeNNCTHHIX), T. €. II0 OKPACKe pacIlelIeHnsa
KaK IIPU aHAJU3UPYIOIEM CKPeIMBaHUU, a 10 GhopMe Juc-
TOBOM InacTUHKKM — Kak F,. Orcroma obiee pacierieHne
npuMepso 3 : 1 : 3 : 1. Ecaiu npuMeHUTh TeopeMy YMHOMKe-
HUA BEPOATHOCTEH, TO JeTrKO yOeaAUThCs, UTO TEOPETUUECKH
TaK U JOJMKHO OBITh:

P @ AaBb X 3 aaBb
ypIypHEIe 3eJIeHbIe
pacceueHHbIe pacceueHHbIe
Tavers:
1 3 1 1 1 3 1 1
F1 /9 %°/4 [aX /4 [9%x°%/4 /9 X /4
3 /8 1 /8 3 /8 1 /8
AaB- aabb aaB— Aabb
IIypIIypHLIE 3eJIeHbIe 3eJIeHbIe IIypIIypHLIE
pacceueHHBLIe KapTo(esie- paccedeHHEIe KapTodele-
JIMCTHBIE JIMCTHBIE

60. X03A1CTBO MOJYYNIO KIAAKY AUI TYTOBOTO IIEJIKO-
mpsAga, U3 KOTOPOTo BbIBEJOChL 12 770 mosocaThIX TI'yCeHUII,
ILIETYIINX KeJThble KOKOHBI, 4294 mojocaThIX ¢ 6eJIbIMU KO-
KoHaMmu, 4198 — OAHOLBETHBIX C KEJITHIMU KOKOHAMHU U
1382 omHOIBETHBIX C OeabIMU KOoKoHaMu. OmnpemennTte ()eHO-
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THUIIBI 1 T€HOTHUIIbI I'YCEeHMUI, POONTEJIBCKOI'O IIOKOJIEHUA, OT
KOTODBIX ITIOJIy4Y€Ha I'rpeHa, 1 OKPaCKy KOKOHOB.

Pemenue. HeTpynuo y6eguThcsi, YTO 37€Ch pacIIeInie-
Hue uget npuMepao 9 : 3 : 3 : 1, T. e. pacienyieHue o ooe-
UM IapaM IPHU3HaKoB, Kak F,. CienoBaTenbHO, poAUTENIN
noxoxxu Ha rubpuzgos F,. IIpu sTom BuaHO, 4TO moJocaTas
OKpacKa I'yCeHUI JOMUHUPYET HaJ ONLHOIIBETHOH, TaK KaK
paclelyieHne IIo okpacke — 3/, mosocarsix : 1/, ongHOLBET-
HBIX (17 068 mosocateix : 5580 ogHonBeTHBIX). HKenras ke
OKpacKa KOKOHOB JOMUHUPYeT Haja 0eJyioii, TaK KakK pac-
IieruleHe uxer — 3/, entex : !/, Geasix (16 968 sxeu-
THIX : 5678 Gesnbix). ITak, GEeHOTUNILI POAUTEJIEHT — TIOJIO-

caTble I'YCeHUIbI, IJIETYINNE MKeJIThle KOKOHBI, a TeHOTUIILI
AaBb:

P Q@ AaBb X 3 AaBb
mmoJiocaTsle mmoJiocaThble
SKeJIThIe SKEJIThIe
Tavers:
3 3 : 3 1 1 3 01 1
F1 [aX°/q 2 4 X"y [4%°/4 4% /4
9 3 3 1
/16 /16 /16 /16
A-B- A-bb aaB— aabb
IoJiocaThble II0JIOCATEIe OJHOIIBET- OJHOIBET-
JKeJITble Oesble HBIE HbIE
JKeJITble Oesbie

61. Iloceana kenTad MOPIIMHUCTAA TOPOIIMHA HEU3-
BECTHOTO Ipoucxo:kieHus. Kakue mMoryr GbITH ceMeHa Ha
pacTeHnu ropoxa, BEIPOCIIIEM U3 dTOH TOPOIIUHEI?

Pemenne. JKenTasa oKkpacka ceMaH y ropoxa JOMUHUPY-
eT HaJ 3eJIeHOli, a MOPIUHUCTLIE CEMeHAa — pPeIleCCUBHBINA
npusHakK. OUeBUIHO, UYTO AOMHHAHTHBI IPU3HAK MOJKET
OBITH KaK B TOMOBUTOTHOM cocTosiHUU (AA), TaK U B reTepo-
surotHoM (Aa). ITosTomMy Ha 3TOM pacTeHUU MOTYT U KeJ-
Thle, U 3eJIeHble, HO BCe MOPIIUHUCTELIE cCeMeHa:
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P @ AAbb X 3 AAbb

JKeJTasd JKeJTasd
MOPIIUHUCTAS MOPIITUHUCTAA
T'ameTsI
F; Aabb
JKeJTasd
MOPIIIUTHUCTAA
Nnn:
P Q@ Aabb X 3 Aabb
JKeJrasa JKeJTasd
MOPIIMHMCTaA MODPIIMHKXCTAA
Faers:
F, AADbb, Aabb, Aabb aabb
JKeJIThIe 3€eJIEHbIE
MOPIIUMHUCTHIE MOPIITHUCTHIE

62. IIpu ckpemuBaHUU pacTeHuUs apbysa, Y KOTOPOTO
pasBUBAINCH NJIMHHBIE IIOJIOCATHIE IIJIOABLI, C PACTEHUSIMH,
MMEIOIUMY KPYIJble 3eJeHble IIJIOAbl, B IIOTOMCTBE MOSB-
JIAIOTCA PACTEHUSA C AJIUHHBIMU 3€JIeHBIMU ¥ KPYIJIBIMU 3€-
JIEHBIMY IIJIOJaMU, a CKPeI[UBaHNe IIePBOT0 pacTeHus apoy-
3a C pacTeHHeM, UMeIOIUM KPYIJble IIoJocaThie ILJI0bI, 1a-
eT PacTeHUs C KPYrJLIMUA MOJOCATBIMH ILIoZamMu. KaxkoBbl
TeHOTHUIILI BCeX POAUTENbCKUX PacTeHui apoysa?

Pemenne. IIpoaHanmu3upyeM IO KasKAOU Iape IIpu3Ha-
KOB 0oTJeabHO. ITo hopMe ILI0Z0B BO BTOPOM ITOKOJEHUY IPU
CKPEeIMBAHUU y TMOPUAHBIX PACTEHUH Pa3BUBAJIUCH TOJb-
KO KpyrJible mogbl. OueBuaHo, Kpyriaas dopma mioxa (A)
IOMUHUDPYeT Haj AJIUHHOU hopMoii mioza (a), a TpeTbe pacre-
HIe — TOMO3UTOTHO 10 (hopMme mioga. Ha ocHOBe pesysbTa-
TOB IIEPBOTO CKPEIMBAHUA BUIHO, UTO 3eJieHas OKpacKa
mnoxnos (B) nomuHmpyeT Hax mosocaroii (b), a Bropoe pacre-
HHe II0 3TOMY IPU3HAKY IOMO3UTOTHO. OUEeBUIHO, UTO TeTe-
POBUTOTHOCTE HabJIoZaeTcA o popMe ILIoZa Y BTOPOTO pac-
TEeHUA:
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P @ aabb X 3 AaBB

IJIMHHBIE KpyTJIble
IIoJjiocaTsnie 3eJIEHbIE
TameTsr
Fy aaBb : AaBb
AJIHHBbIE KpPYyTIJIble
3€JIeHBbIe 3eJIEHbIE
P Q@ aabb X 3 Aabb
AJINHHBIE KpPYyTJbie
IIoJjyiocaTsnie IIojJocarTsele
TameTsr
F, Aabb
KDYTJIbIE
II0JI0CaThIie

63. CxpemuBaloTca JBa OpraHM3Ma C TeHOTHUIIaMU
AabbCCDdee X AaBbccDdEe. KakoBa BepOATHOCTE MOSBJIE-
Hus oprauusma ¢ remorunom AabbCcDDEe?

Penrenne. 31ech MpUBeIeHBI OPTaHU3MBI C PA3JIUUHBIMU
TeHOTHIIaMU, II09TOMY HY/KHO CHauajla ITPOaHaJIN3UpPOBAaTh,
Kak OymeT UATHU pacliellJieHNe II0 KaK a0l mape aJjieseii.

Brerusienum ux:

AaxAa=1/,AA:2/,Aa:1/,aa,
bb X Bb=1/,bb:1/,Bb,
CC X ¢cc = 1Cec,
DdxDd=1/,DD:2/,Dd:1/,dd,
ee X Ee=1/4ee:1/,Ee.
IATU AeficTBUA MOXKHO JTaske IIpoms3BecTu B yme. Temepn He-
CJIOYKHO BBIUYUCJIUTH BEPOATHOCTD JIIOOOTO T€HOTUIIA, UCTIOJIb-

3ys BEPOSATHOCTH HYKHBIX COUETAHUH ajijieseil Mo KaKIou
mape aJjjesei (TeopeMa YMHOXKEHUSI BEPOATHOCTEI):

2/,Aa X 1/,bb X 1Cc X 1/,DD X 1/,Be =
=2/,,=1/,,Aabb Cc DD Ee.
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IIpuMeHssA TAKYI0 HECJIOMKHYIO <«TeHEeTHUYECKYIo ajreo-
Py», MOYKHO JIETKO IIPOCUUTATDH JII000€ BO3MOYKHOE PACIIIel-
JIeHUe, U He TOJIbKO MEHAEJUPYIOINX IPU3HAKOB.

KoumponbHbie 3adaqu

64. YepHbIT XOXJATHIA METYX CKPEIIeH ¢ TaKOH Ke Ky-
putieii. OT HUX IOJYUYEHBI ABE KYpPHUIbI: Oypas xoxJjaTas U
yepHas 6e3 xoxJja. OupeaeanuTe TeHOTUIILI POAUTEIe.

65. ¥ TomaToB KpacHasd OKpacKa ILJIOJOB AOMUHUPYET
HaJ KeJITOM, a HOpMaJIbHaA BLICOTA PACTEHUA HAZl KaPJIUKO-
BBIM. IMEIOT copTa JKeJITOILJIOMHBIN ¢ HOpMaJbHOM BLICOTO
¥ KpacHOILIOAHBIN KapaumKoBbI. Kak IesecooOpasHee u3
9TUX COPTOB MOJIYUUTDH HOBBIE: KPACHOILJIIOAHbIE HOPMAJIbHBIE,
JKeJITOILIOAHBIe KapauKoBbie? Kakoii copT moayuuTs jgerde?

66. Pacrenue nypMaHa C MypIypHLIMHU IIBETKAMU U TJIaf-
KUMU KOPOOOUKaMU, CKPEIeHHOe C PACTEHNEM, UMEIOIITUM
MIypOypHLIEe IIBETKU W KOJIOUNEe KOPOOOUKM, MaJI0 B IIOTOM-

cTBe 3/8 MyPIYyPHBIX KOJIOUUX, 3/8 MYPIYPHBIX TIaIKUX,

1/ Genblx Komo0uux U !/g Genbix raagkux. OGbscHUTE pe-

3yJIBTAT, €CJIV KOJIoUNe KOPOOOUKY U MyPIYPHBIE IBETKUA —
JIOMUHAHTHBIE IPUSHAKN ?

67. IIpu cKpenMBaHUU MEXKAY COOOM MOBYX DPACTEHUN
THIKBBI, UMEIOIIUX 0eyi0 OKpacKy u cdepuduecKyio (opmy
ILJIOJIOB, IIOJIYYEHBI CEMeHa, 13 KOTOPBIX B3OIILIO TOJHKO ABa
pacterusa. OQHO U3 HUX OKAa3aJIOCh C OeJIbIMU ChepuuecKu-
MU ILTIOAAMU, a APYroe — C JKeJIThIMU U YIJWHEHHBIMU.
C KakyMM ILJIOJAMHU MOTJIM ObI IIOSBUTBHCA €Ille PaCTeHUS
TBIKBBI, €CJIX OBbI B30OIILIO OOJIbIIIEe CeMSIH?

68. IIpu cKkpelBaHUU PACTEHUN 3eMIAHUKY C yCaAMU U
PO30BBIMU STOJAaMHU B IIOTOMCTBE IIOABJAIOTCA PacTeHus Ge-
3yChble C PO3OBBIMU SITOJaMU, C YyCAMU M KPACHBIMHU SIrOa-
M. MOXKHO JIM BBIBECTH M3 9TOT'0 MaTepHaia COPT 3eMJIISTHU-
KU C yCAMU U PO3OBBIMHU AT0HaMu?

69. Kapernazaa ’KeHIMUHA-IPaBIIa BBINLJIA 3aMy:K 3a
MYKUNHY C TAKUM Ke (GeHOTUIOM. Y HUX POAUJICA ToJry6o-
TJIa3bIil pebeHOoK-JIeBIna. Kakre [eTu MOTYT MOABUTHCA Y HUX
B JajbHelemM?
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70. O6a poguTesia ¢ KypuyaBbIMHU BOJOCAMY U BECHYIITKA-
MU, a JOYb C IPSIMBIMH BOJIOCAMU U 0e3 BecHYIIEK. VIX 10ub
BBIIIIJIA 3aMYy2K 3a IOHOIIy ¢ KYyp4YaBBIMM BOJIOCAMU UM Bec-
HymIKaMu. MaTh IOHOIIIX C IPAMBIMHU BOJIOCAMY U 0€3 BeCHY-
mek. Kakux mereil MOYKHO OKUIATHL B MOJIOJLOH ceMbe U Ka-
KOBa UX BEPOSITHOCTH?

71. Or ckpemuBaHUA MEXKAY cO00II paHHECIEJIBIX pac-
TeHUU OBca HOPMAJILHOU BBICOTHI IIOJIyUeHO 33 558 moToM-
kKoB. I3 Hux okasasoch 8390 ruraHTCKUX pacTeHU! U CTOJb-
KO ’Ke moamHecenbrx. OmpeneanTe YMCI0 TUMaHTCKUX 03] -
HeCIIeJIbIX PacTeHU.

72. VI3 coOpaHHOTO B X03AUCTBE ypOsKas IMOMUIOP OKa-
3ajioch 18 T rTafKUX KPAacHBIX M 6 T IMYIMHUCTHIX KPACHBIX.
CKOJIBKO B JaHHOM ypo:Kkae OymeT KeJTBHIX IIYIINCTBLIX IIO0-
MUIOP, €CJIN HCXONHBLINM MaTepuaj ObLIT T'eTePO3UTOTEH II0
obouM mpusHarkam?

73. BinopyKuil JieBIa KeHUJICA Ha KeHIWHEe-IPaB-
me. Y HUX POAUJIOCH 8 gmeTeii: Bce GJIMBOPYKHE, YACTL U3
HUX — JI€BIIU, YaCTh HpaBinu. KaKoBbl BOBMOKHBIE I'€HO-
THUIBI POAUTEIEH?

74. IIpu cKpeIuBaHUU IIECTPOI XOXJIATOM KYPUIIBI C Ta-
KUM 2Ke IIeTYXOM ObLIO IOJYUYeHO 8 IMOTOMKOB: 4 IeCTPhIX
XOXJIATBIX, 2 6eJbIX 0e3 XoxXJia U 2 UepHBIX XOXJaTbixX. OII-
pemesuTe XapakTep HaCJeNOBAHUSA IIPU3HAKOB M Me€HOTUIIBLI
ponuTteneii.

75. IIpu cKpelMBaHUN XJAMHIOMOHAZI, OAHA M3 KOTO-
PBIX OBbLyIa 3eJIeHadA C TJIa3KOM, a Apyrasa KejTasd 0es raasKa,
B IIOTOMCTBE IIOABUJINCH CJEAYIOIIHE OcOo0M: sKejaras 0e3
riiaska, JKeJTasi ¢ IJIa3KoM, 3ejieHas: 0e3 riaska, sejieHas
¢ riaaskoM. VI3BECTHO, UTO OT XJIAMHUJIOMOHAJ 3€JeHBIX
C IJIa3KOM IIOSIBJIAIOTCA TOJBKO 3€JI€HBIE C TJIa3KOM, OT JKeJI-
TBIX 0e3 rilaska — TOoKe HeT pacierienuda. O0bsACHUTE pe-
3yJILTATHIL.

76. CxpemuBaHue AByX 0a60YeK TYTOBOTO INEJIKOIPA-
Ia, ogHa 13 KOTOPHLIX Oejasi, a Apyras — C IMINPOKOUN TeMHOM
KaMOl Ha KPBLIbAX, OAJI0 B TOTOMCTBE IIOJIOCATBIX WU
CILJIOITH OKPAITIEHHBIX (CBETJIBIX) I'yCeHUIT U Gesbix 6ab0ueK,
IIPU 9TOM IIOJIOCATBHIX U CBETJIBIX I'yCEHWI] OBLIO MPUMEPHO
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nmopoBHy. KaKkoBO IIOTOMCTBO U B KAKOM COOTHOIIIEHUU CJIe-
IyeT OXKUAATL OT CKpeIuBaHuA MeXKIy co0oii 6abouek, Io-
JIyYEeHHBIX U3 000UX THUIIOB I'yCEHUIL?

77. Y LyIIncToro ropoIika NypuypHbIe I[BETKY JOMUHU-
pyIoT Hajx 6eJbIM, BEICOKUI POCT — HaJ KapJUKOBBIM, 3eJe-
Has oKpackKa 06000B HaJ KeJITOi, KpyTJble ceMeHa — HaJ yrI-
JoBaTeiMu. Kakym 4YacThb IIOTOMCTBa COCTABAT MEXKIY CO-
60ifi pacTeHuUss C OeJbIMH I[BETKAMHU, BBICOKMM POCTOM,
3eJIeHBIMU 600aMU ¥ YIJI0OBAaTHIMU CEMEHAMU OT IeTepO3U-
FOTHBIX IO BCEM IIPU3HAKAM PACTEHUN AYIIKUCTOrO I'OPOII-
ka? Kakyio uactb moTomMcTBa 6YYT COCTABJIATH PACTEHUS
c renotunom AABbCcDd?

78. Y ToMaTOB BHICOKMI POCT JOMUHUPYET HAJA KapJu-
KOBBIM, KpacHas OKpacKa IIJIOJL0B — HaJ KeJITOl, KPYIJble
ILIONBI HAJA OJIUHHBIMU. I[IpU CKpEI[MBAHUHN BBLICOKOI'O
KpacHO- M KPYTJIOIJIOMHOTO PAaCTEHUA TOMAaTa C TaKUM Ke
1o (heHOTHNY OBIIN MOJYUYEHEI CEMEHA, U3 KOTOPHIX B3OIILJIO
TOJIBKO OHO. PacreHue oKasajoch KapJIUKOBBLIM KEJITO- U
IJIMHHOILJIOAHBIM. BO3MOYKHO JIM IIOABJIEHNE B IIOTOMCTBE
Ipyrux (eHOTHNOB, ecyiu ObI B3oLIu Bce cemeHa? Eciuu na,
TO KaKOBa BEPOATHOCTh IOABJIEHUA KaKIoro us (peHOTH-
moB?

79. CkpemquBaioTcd OBa OpraHM3Ma C TEHOTUIAMU
AAbbCCDdEe u aaBbCcDdEe. KakoBa BepOATHOCTH IIOSB-
nenua penoruna A—BBC—D-ee u renorunia AABBCCddEe?

80. B oxmoii cembe, Tle Cympyru ObLIN OGJM30PYKUMU
KaperJia3bIMU IIPaBIIaMU, POAMJICS CHIH C HOPMAJIbHBIM 3pe-
HUeM, ToJyOorjiasplii JeBina. KakoBa BepOATHOCTL TOrO,
YTO ABA CJHEAYIOINX pebeHKa OyAyT MOX0XKHU Ha IIepBoro?

81. Or nproOpPEeTEeHHBIX XO3ANCTBOM UEPHBIX KOMOJIBIX
(6e3porux) KUBOTHBIX KPYIIHOTO POTaTOTO CKOTA B TeUEeHUE
pAzna jeT 6b110 mosyueHo 1462 moromka. Cpequ HUX OKasa-
Jock 384 poraTeiXx m 366 KpacHBIX KHBOTHBIX. B KakoM
KOJIMYECTBE U KaKWe KMBOTHBHIE IMOABUJINCH B IIOTOMCTBE IIO
OBYM IpuU3HaKaM (KOMOJIOCTb — pOraTOCThb, KpPacHbIe —
yepHbIE)?

82. Kakas yacth mOTOMKOB OT cKperfuBanus AaBbCc X
X AaBbCc 6ygeT mOJIHOCTBIO TOMO3UTIOTHA ?
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Bonipocsi dnsi camokoHmporns

1. Yro memrano mpepiiectBeHHUKaM I'. MeHIe s momoii-
T K aHaJIu3y HacJemoBaHMA Ipu3HaKoB? B uem mposaBu-
Jach reuuagbHocThb I'. MeHmeasa?

2. ChopMmynupyiiTe OCHOBHBIE 3aKOHBI, OTKPBIThIE
I'. Menugeaem.

3. B uem cymHOCTh TUOPUIOJIOTUYECKOTO MeTOHA, Pas-
pab6orarnoro I'. Mengemnem?

4. YTo TaKkoe «YuCTOTa ramMeT» ?

5. Ha KxaKoM SIBJIEHMY OCHOBAH 3aKOH YMCTOTHI raMeT?

6. Kakue reHbI MOXKHO OTHECTH K ajuienbHBIM? Kak ot
coueTaHUA ajljiejiell 3aBUCUT IIPOABJIEHNe IIpu3HaKa?

7. Uto Takoe «remotumn» u «penorun»? KarxoBo ux
B3aMMOOTHOIIIEHUE?

8. B uem mpuumHa pacienyieHus BO BTOPOM ITOKOJIEHUU
10 aHAJIMBUPYEMOMY IPUSHAKY?

9. Kakue BBIBOABI MOYKHO C€JIaTh, AaHAJIU3UPYS Pe3yab-
TaThl MOHOTUOPHUAHOTO CKPEIUBAHUSI?

10. Kakue npusHaKM MOKHO OTHECTH K «MEHIeJIUpPYyIo-
IUM», T. €. HOTUNHAIOIINUMcA 3akouaM I'. Meugens?

11. Yro Taxkoe amaiamsupyioiee ckpemuanue? Kakum
00pa3oM ero MOKHO MCIOJIH30BATh IIPU aHaJIM3e HAaCJIeI0Ba-
HUA IPU3HAKOB?

12. Kak wusMeHMInChL OBI pPE3yJbTATHI AUTHMOPUIHOTO
CKPeIUBaHUsA, ecau Obl aHAJU3UPYeMbIe TeHbI OKa3aJIuCh
B TOMOJIOTMYHBIX XpoMocoMax ?

13. Kakoe mpaxkTuyecKoe 3HAUeHWE MOYKET MMETh aHa-
JU3UPYIOIee CKpeIuBanme, 1 B KAKUX 00JI1acTAX yeJoBeye-
CKOH JeATeJbHOCTHU 3TO CKperuBanue 3hGeKTUBHO IIpUMe-
HseTcA?

14. Pacrenue, BeIpocCIiiee 13 3eJIEHOM TOPOIIINHEI, 3allBe-
JIO W TIOCJIE CaMOOTIBLIEHUA AAJIO0 ceMeHa. KaKoB reHOTHUIT U
deHOTUII 3TUX ceMAH? APryMeHTUPYUTE CBOIO TOUKY 3PEeHUA.

15. IIpeamoso:KuM, YTO B IPUPOE CYIIIECTBYET TOJIBKO
HaCJIeICTBEHHOCTh, & M3MEHUYUBOCTEL OTCYyTCTBYeT. K Kakum
ObI IIOCJEACTBUAM 5TO IIPUBEJIO U IIOUeMY?



lnnaea 3

B3AUMOOEUCTBUE N'EHOB

B mpenpigyimeii riiase ObLIN PACCMOTPEHBI CAyYan Bl3au-
MOJeHCTBUA aJJIeIbHBIX T'€HOB, KOHTPOJIUPYIOIINX KaKOIi-
J160 OAVH IPUBHAK, HO He BCe MPU3HAKY ITPOSABJIAIOT IIOJHOE
IOMUHWPOBaHWE. BO3MOMKHBIE THUIBI B3aMMOAEUCTBUA aJl-
JIEJILHBIX TeHOB IMIOKAa3aHbl HA CXeMe.

B3AUMOLEWNCTBUE ANNENbHBIX TEHOB

y
HenonHoe
LOOMUHMpPOBaHue

LomMuHaHTHas  an-

OoMmuHupoBaHue
OpHa annenb nonHo-
CTbi0 CKpblBaeT npu-

KopomuHuposaHue
MposiBneHue B rete-
PO3NrOTHOM COCTOSA-

cyTCcTBUE Apyroi an-
nenu (onbiTel MeHge-
NS C ropoxom)

nenb He NOMHOCTbIO
CKpbIBaeT peLeccus-
Hyl0 annersb, OHa Yyac-
TUYHO nNpoABNAETCH
(onbITel MeHaens c

HUW MPU3HAKOB, OnN-
pegensiembix obenmun
annensMu:  Hanpu-
Mep, Kaxablili n3 oT-
LenbHbIX FEHOB KOAW-

HOYHOIA Kpacasuuein) pyeT onpeaeneHHbIN
6enok n y reteposu-
rOTHOTO  OpraHusma

CUHTE3UPYOTCA oba

Bce npuBeenHbIe TPUMEPHI TO3BOJIAIOT BEIPA3SUTDL B3aU-
MOOTHOIIIEHUA MEKIy FeHOM U IPU3HAKOM [0 IPUHITUIY:
OJVH I'eH — OJWH IPU3HAK.

Kak mpaBuso, oTHOIIIEHUA Me:KAYy TeHaMu W IIpU3HaKa-
MU ropaszio cjo:KHee. B JaHHOU riaBe pacCMOTPUM Mexa-
HU3MBI B3aUMOENCTBUA HE CIEILICHHBLIX I'eHOB, T. €. KOrjaa
pas3BUTHE HOBOTI'O IPM3HAKA Y OPTaHU3Ma OIPENeIsIeTCA TP
COBMECTHOM [IeHMCTBUY HeaJlJIeJIbHbIX I'eHOB. PasBurue KaxK-
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JIOT0 IPU3HAKA 00eCIIeuBAEeTC BCEM I'€HOTHUIIOM, 11 BCE I'eHbI
B M€HOTHIIE B TOM WJIM MHOMN CTEIIeHU BJINAIOT HA PA3BUTHE
KasKIOoro IpM3HaKa, a TaK)Ke ObIBAIOT CJIydar, KOI'La OfUH I'eH
BaMsIeT Ha (JOPMUPOBAHIE HECKOJbKUX IPU3HAKOB. Mexanus-
MBI HACJIELOBAHMUA BO BCEX CIYYasIX OOBACHAIOTCA C TOUKU
3peHunsd 3aKOHOMEPHOCTeH, yecTaHOBJAeHHBIX I'. MeHIemeM.
Tax, npu B3auMopeicTBUM ABYX TeHOB 414 F, mcIoib-

3yeTcs o01asa (popMyJia paciienjeHusd Mo (peHoTumy:
9/16A-B—:3/,4A-bb : 3/ saaB~: 1/,,aabb;
I8 aHATUBUPYIOIEro CKpeliuBaHuA paciennesue B F:
1/, A-B-:1/,A-bb:1/,aaB-: 1/, aabb.
Ecnu BzaumogeiicTByIoT Tpu reHa, To paciensenue B F, nger

o peHOTHUTY:
27/ 64, A—B—C—:2/c , A-B—cc : 9/, A-bbC~: ?/4,2aB-C—:
: 3/¢42abbC—: 3/c aaB—cc : 3/5,A~bbce : 1/, aabbec;
B aHAJIMBUPYIOLIEM CKPELMBAaHNN paclieluienue B F:
1/¢A-B-C:1/gA-B—cc:1/;A-bbC-:1/gaaB-C—:
: 1/gaabbC—: 1/gaaB—cc : 1/gA~bbce : 1/gaabbec.

XapaKTepHOI 0COO€HHOCTBHIO IIPKM B3aMMOAEHCTBUU He-
aJlJIeJIbHBIX M'eHOB SBJIAETCS PA3BUTHE B IIOTOMCTBE HOBBIX
MpU3HAKOB (TOUHee Bapualuii mpusHaxa). OueHb 4acTo oc-
HOBHBIE MEHEJIEBCKHEe pAacIellie s MOIupUIUPyIOTCs,
TaK KaK HEKOTOpbIe KJAacChl 110 (PEHOTHUIIy He OTINYAIOTCS
Ipyr ot apyra. Hanpumep, Ipu B3auMOIeACTBUU JBYX I'e€HOB
BMecTo pactiemiedus 9 : 3: 3 : 1 moxker 6bITH 12:3:1,9: 7,
9:6:1,9:3:4 ur. 1. AHamoruuyHble pe3yJIbTAThl HabI0mA-
IOTCS IIPU B3aMMOJEMCTBUHN TpeX T'eHOB. XapaKTep B3anMO-
IefCcTBUSA I'eHOB MOXKET ObITh PAa3JIMYHBLIM. B KiaccuuecKoin
reHeTruKe Hanbojiee U3YUYEHHBIMU SABJIAIOTCS TPYU TUIIA B3aU-
MOJIENCTBUA HeaJJIeJbHBIX TI€HOB: KOMILIEeMEHTAPHOCTD,
anmucras u noaumepus. OHU OIpeIe/IAI0T MHOTHE HacJenye-
Mble IPU3HAKY OPraHM3MOB: OKpacKa IepCTH, IePheB, I[BET
KOJKM, BOJIOC, PaAy’KHOII O0OJIOUKHK TIJja3, POCT, TJIYyXOTa
y 4eJIoBeKa.
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Taxk ke paccMOTPUM ellle ABa YHUKAJIbLHLIX JeHCTBUA I'e-
Ha — IJIEHOTPOMHOCTh — CIIOCOOHOCTD OJHOTO T'eHa BIUATDH
Ha IPOsABJIEHNE He TOJbKO Ha OJHOI'0, HO ¥ MHOT'MX IIPHU3HA-
KOB, 1 MOAU(pUIUPYIOIIee AeliCTBUe TeHOB.

KoMiutemMeHTapHOE B3aMMOECTBHE TeHOB (KOMILIe-
MEHTAPHOCTh) — II0 TUNY B3aWMMOIIOMOIIY, B3AUMOOIIOJIHE-
HUS JPYT APYyTa B PA3BUTUHU IpHU3HaKa. [IpusHaK KOHTPOJIN-
pyeTca IByMs IIapaMM HeaJUIeJbHBIX reHoB. KoHTpoJsmpye-
MBI MMM TPHU3HAK IMIPOABIAETCA IIPHU OSHOBPEMEHHOM
IeHCTBUU ABYX TAKUX I'eHOB. KOMIIJIEMEHTAPHOCTH MOXKHO
paccMoTpeTh Ha IpUMepPe HACIeTOBaHUSI OKPACKU I[BETKOB
Yy OYIIHCTOTO T'OPOINKA: CYIIECTBYIOT Pachl AYIIIHUCTOTO T'OPIII-
Ka C IIyPIYPHLIMHA I[BETKAMM U PAChI — C OJILIMU IIBETKAMMU.
IIpu cKpelmuBaHNN IIYPIYPHOIBETKOBLIX C 0EJIOIBETKOBLI-
MM pacaMu OOBLIYHO HaOJIoJaeTcs HacjedoBaHNe II0 cXeMe,
XapakTepHON MO MOHOTHMOPUIHOTO MEHIEJeBCKOT0 CKpe-
IMUBaHNsA, T. €. B F; MoABIAeTCA MypoypHas OKpacKa I[BeT-

KOB, a B F, — pacmenenne 3 : 1.

OmHaKO IIPW CKpPeIIMBaHUU JBYX O€JIOIBETKOBBIX pac
PasINYHOIrO IPOUCXOKICHUA NHOTAA HAOI0gaeTca HeoObIu-
HBIHA XapaKTep HacJeJOBaHUA:

P GeJIoIBeTKOBaA X feJIoBeTKOBAA

F, NyPOYyPHOIIBETKOBLIE
(CKpeluBaHUe X MeKIy co00ii)

F, 9/.6 TYPIYDHOIIBETKOBBIX : '/, GEI0IBETKOBBIX

Ha mepsBwIit B3rysaa ncxond n3 (pakKTUUECKOTO0 MaTepualia
(110 KOJIMUECTBY PACTEHUH B KaXKI0M (PeHOTUIIMUECKOM KJIac-
ce) MOXKHO IIPUHATH, YTO PacIlielIeHe UIeT 37[eCh B OTHOIIIe-
Huu 1 : 1, HO ¢ TOUKY 3PeHUSA MOHOTHMOPUIHOTO CKpeIBa-
HUA 00BACHUTD PE3YJIbTAThI HEBO3MOYKHO, TaK KaK pacIerne-
Hue 1:1 mabaiomaeTca IpU aHAJIHU3UPYIOINIEM CKPEeIMBAHNH,
a 3ech pacllerienue npusegeHo B Fy. Jla n moasienue B Fy
HOBOUM OKPACKM YKa3blBaeT Ha TO, UTO KaKHe-TO Te€HBI OT
PasHbLIX pomUTesed COeIUHUINCH y I'MOPUIOB U 00ECIIeUIN
IIPpY B3aUMOJEHMCTBUHN Pa3BUTHE IYPIYPHOH OKPaCKHU I[BET-
KOB. Pe3y/IbTaThl JIETKO OOBACHUTh C TOUKU 3PEeHUA JUTUO-
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PUAHOTO CKPEIUBAaHNA, eCJIM HAallucaTh ero ooy GopMmy-
JIy pacieIyieHu 1o peHoTuIy:

9/,6A~-B—:3/,4A-bb : 3/ ;aaBb : 1/, ;aabb.

Mo:xHO TpPeAIoI0KUTh, UTO 7/16 0eJIOIIBETKOBBIX pacTe-

HUI He UTO MHOE, KaK He pasjuyaromieecs 1mo (PeHOTHILY IIO-
ciaenuue 3 kKJacca. OTcioga cienyer, 4YTO HU AOMUHAHTHBIN
red A, Hu red B, eciiy oHE He HAXOTATCS B PA3HBIX M€HOTH-
max He MOTYT CaMOCTOSATEJIbHO 00eCIIeUUTh Pa3BUTHE OKpa-
CKH IIBETKOB U II09TOMY (PEHOTHIMYECKMe KJacchkl A—bb u
aaB— He orimuaroTca ot KJjacca aabb. ToabKo coBmecTHOe
X IPHUCYTCTBYME B OAHOM I'eHOTHIIE 00ECIIeUBAET IIOABJIEHIE
OKpacKu IBeTKOB (Kjacc A—B—). Mo:kXHO IIPpeamoI0KUTh, UYTO
IOMHUHAHTHBIE T'eHbI A M B KOHTPOIMPYIOT pasHble STAIILI
CUHTEe3a IIUTMEeHTa, a UX peleCCUBHLIe ajienn HeT. [losTomy
OKOHYATEJIbHO CXeMa JAHHOI'0 CKPEI[NBAHNS BBIIVIAAUT TaK:

P Aabb X aaBB
6eJIOI_IBeTI{OBI>Ie GeHOHBeTKOBLIe
F, P AaBb X AaBb
NyPIYPHOIIBETKOBbLIE OypIypPHOIIBETKOBLIE
F, A-B- 3/ 16 A—bb +
+3/,6AaB~ + 1/, aabb)
9 . 7
/ 16 : / 16
TYPIYPHOIIBETKOBBIX 6eJIOI[BEeTKOBBIX

Taxkum 06pa3oM, IPU KOMILJIEMEHTAPHOM B3aMMOMAEMCT-
BUU ABYX I'€HOB B JAHHOM CJIy4ae IMOABJIAETCSI THOPULI C Iyp-
IIyPHOI oKpackoil nseTkoB (AaBb), uro ompexmensierca Ha-
JUYMEeM T€HOB, OTBETCTBEHHBIX 34 CUHTE3 IpeAIleCTBeHHU-
Ka OecIIBeTHOI'0 IIMT'MeHTa — IIpornurmMenTa (red A) um cuHTE3
depmenTa, mon gelicTBEM KOTOPOTO M3 IPOIUTrMeHTa o0pa-
syercdA nurMeHT (reH B). B Hatem cirydae pereccuBHBIE TE€HBI
B TOMO3UTOTHOM COCTOSAHUU ITOJABJIAIOT IIPOABJIEHUE JOMU-
HAHTHBIX aJljiejiei, T. e. 6JJOKUPYIOT CHHTE3 IIUTMEHTAa.

PaccmoTpum errie oiuH IpUMep: CUHTE3 HEKOTOPBIX aMU-
HOKUCJIOT B KJeTKe Oaxrepuii. OKasbIBaeTcsA, UYTO B CHUHTE3e
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KOHKPETHO! aMWHOKWCJIOTHI IPUHUMAET ydacThe He OAWH, a

HECKOJIbKO reHoB. IIpu aToM mpoiiecc 6nocuHTe3a (M3 aMUHO-

KHCJIOT 00pasyioTcsa OeJIKM) MOXKeT HIATH II03TaIlHO, ITOA00HO

LemHOU peaKinu. KaKablii ouepeHON IeH HaunHaeT JefCTBO-

BaATh TOTZA, KOTIA 3aKOHYMJI CBOIO PAOOTy IMIPEeALIAYIITNIA I'eH:
A, P, B, P, <, AmuHOKUCIOTA

A, B, C — reusl, ynpaBJAmoIie KOHKPETHBIMIU CTASNA-
MU (sTanmamMu) CUHTE3a;

P,, P, — mpomesxyTouHBIe NPOSYKTHI — IIPeIIeCTBEeH-
HUKY aMUHOKHUCJIOT.

KommniemeHTapHOE B3amMojelicTBue HambojJgee UEeTKO
MIPOSABJISETCH, KOrIA CKPEIUBAIOTCS ABe Oesible (DOPMBI JKU-
BOTHBIX WJIM PACTEHMUII, a B IIOTOMCTBE IOABJIAIOTCA OKpa-
meHHble QopMEBI. B 9TOM ciryuae CyIIHOCTL B3aUMOLEACTBUAA
FeHOB COCTOMUT B TOM, UTO OKPACKA IPOSABJIAETCS IPU B3au-
MOAEMCTBUY IBYX JOMHUHAHTHBIX HeaJlJIeJIbHBIX TeHOB A u B.

ITpuMepoM KOMIIJIEMEHTAPHOTO B3aMMOAENCTBUA T'€HOB
y UejloBeKa SIBJIAETCS 00pasoBaHne B MMMYHOKOMIIETEHT-
HBIX KJEeTKaxX OpraHuaMa cIleliuduuecKoro 6egKa mHrepde-
pOHA, CBA3aHHOI'O C B3aMMOIEMCTBUEM ABYX HeaJLJIeJIbHBIX
reHOB, JIOKAJIN30BAHHBIX B PA3HBIX XPOMOCOMAX.

Emie onuu npumep. Jaa Toro 4TOOBI UEJIOBEK UMEJ HOP-
MaJbHBII CIyX, HeoO0XOoAuMMa COIJIACOBAHHAA AeATEeIbHOCTh
HECKOJIbKUX Tap TeHOB, KasKABLII M3 KOTOPBIX MOYKET OBLITHb
IpeCTaBIeH JOMUHAHTHBIMU UK PEIIeCCUBHBIMU AJIIEIIMU.
HopmasnbHBIN CIyX pasBUBaAETCS TOJBKO B TOM CJIyYae, eCJIn
KaKXIbIA 13 9TUX I'€HOB MMeeT XOTdA Obl OJMH JOMUHAHTHBINA
aJllesib B JUILJIOUIHOM Habope xpomocoMm. Eciiu X0oTsA GBI Of-
Ha mapa aJjijiejeil mpejcTaBjeHa PelleCCuBHON roMO3UT0TOH,
TO YeJoBeK OyaeT rayxuM. IIpeArnososKuM, YTO HOPMAaJb-
HBIHA cayx dopmupyer napa reHoB A u B. B aTom cayuae
JIOOSM C HOPMAJBHBIM CJIYXOM IpucyIinu reHoTunsl AABB,
AABDb, AaBB, AaBb. HaciencTBeHHaA TIyX0oTa OIIPeNeJIs-
ercda regorunamu: aabb, Aabb, aaBb, aaBB. Hcmoas3ysa 3a-
KoH MeHeas A5 TUTUOPUIHOTO CKPeIlBaHus, JIETKO pac-
cuuTaTth, 4uto rayxue pogurenu (aaBB X AAbb) moryrt
NMeThb JeTel ¢ HopMaJbHBIM cayxoMm (AaBb), a HopmaabHO
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CJIBIIIAINYE POAUTENH IIPU COOTBETCTBYIOIIEM COUYETAHWUU T'e-
morunos (AaBb X AaBDb) ¢ BBICOKOH moJieill BEepPOATHOCTH
(6omee 40% ) — rayxux geTeii:

P AaBb X AaBb
CJIBLIIIIAIIITIE CJIBIIIAIIAE

F; 9A-B- : 3A-Dbb: 3aaB—-: laabb
9 cimlaniye 7 riyxue

KoMmemMeHTapHBIM B3aWMMOAEHCTBMEM TI'€HOB SABJIACTCSA
HacJenoBanue (QOPMEI IPeOHS ¥ Kyp:

PPrr, Pprr — ropoxoBuIHBIN;

PrRR, pppRr — posoBugubIii;

PPRR, PpRR, PpRr, PPRr — opexoBuaHbIi1;

pprr — IIpOCTOii.

Jdnucraz — aHTArOHWCTUYECKUH THUI B3aUMOJeNCTBUA,
KOT/la IIPOsBJIEHNE OJHOTO I'eHa MoAaBiAeTca npyrum. Ilpu-
3HAaK KOHTPOJIMPYETCA ABYM:A MapaMy HeaJlJIeJbHBIX T€HOB.
T'en oxHoO# apsl (sIUCTaTUUYECKUN I'eH) MOAABJIAET IIpaBJie-
HUe TeHa APyroil mapsl (rumocratrudecKkuil ren). CUMBOJIU-
YeCcKU ABJEHUE dIIMCTa3a 0003HaUaeTCsa 3HAUYKOM >, ['eH-TI0-
IaBUTEJb MOJKET JeliCTBOBaTh, HAXOACh KaK B JOMUHAHT-
HO#l, Tak U B peleccuBHOl ¢dopme. Hampumep, rem A
IO aBJISIET ITPOABJIEHNE F'eHAa B — MOMMHAHTHBIN 3MHCTA3,
TeH CC II0JIaBJIAET IPOoABJIeHNE reHa D — pemeccUBHBIN dIIHU-
cTa3; B3aUMHOE IIOJaBJIeHUEe PelleCCUBHBIMU IreHaMM, HaXo-
IAIUMUCA B TOMO3UTOTHOM COCTOAHUU, JOMUHAHTHBIX aJi-
aeneit (cc > D u dd > C) — nBoIHOII pellecCUBHLIH SIUCTAa3.

JOoMUHAHTHBIN SIIMCTAa3 MOKHO PACCMOTPETDH Ha KJIACCU-
YeCKOM IIPUMepe CKPEITUBAHUA KYypP II0 OKPAcCKe OIlepeHunA.
OKasajioch, UTO CKPEIWBAHUA CILIONIL OKpAINeHHBIX IO-
poxn Kyp (aBCTpaJIOPHOB U ApP.) ¢ 6eJIbIMHU JIETTOPHAMU OAeT
6eJIbIX THOPUIOB IIEPBOTO MOKOJIEHNA, a CKPeIl[UBaHNe dTUX
JKe OKpAIeHHBIX KYp € APYrUMH OeJbIMUu mopogamMu (Mu-
HOPKaMH, ILINMYTPOKaMH) JaeT OKpallleHHbIX ruopuios F;.

Korga ckpectunu 6eabIX JIETTOPHOB € APYTUMHU GEJIBIMU II0-
poJaMu, OKas3aJoch, 4To B Fy moaBmMIOCE HEOOIBIIOE YKCIIO

OKpAIIleHHBIX KYyP:
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P GeJsible JIETTOPHEL X Gesible

F, (P) Gesbie

F, 1/, GempIx ! 3/, OKpAIIeHHBIX

Ha @daxkTuueckoMm MaTepuajge MOKHO IIPUHATH, YTO
3lech pacliellJieHue HUAeT B oTHolleHUu 3 : 1, HO ¢ TOUKH
3peHUsSI MOHOTHUOPUIHOTO CKPEIUBAHUA O0BACHUTDL 3TU Pe-
3yJIbTATHEI HEBO3MOYKHO, TaK KAaK POSUTEJUN TOJIMKHBLI OTJIH-
YaThCsA B MOHOTMOPUIHOM CKPeIMBAaHUU OJHOM Iapoil ajb-
TePHATUBHBLIX NPU3HAKOB. IlosTOMYy ciefyeT IIPeaIoJo-
KUTb, UTO PA3JUUAIOTCS 3TU IIOPOALI II0 AByM renam. Ilpu
9TOM y OOHOUW U3 MOPOJ €CTh AJOMHHAHTHBIA T'eH OKPACKU
(C), HO IPUCYTCTBYET U JOMUHAHTHBIN T'eH, IOJaBIAIOIINHA
OKpackKy. I'eH-mmomaBuTe b 0OLIYHO 0003HAUAIOT OyKBamu I u
Su (HauaabHBIe OYKBBI CJIOB inhibitor — WHTUOUTOP UJIN
Suppressor — IOJaBUTeJIb). PelleccuBHbIe ajljiesind 3TUX Te-
HOB 03HAYAIOT:

C — OTCYTCTBUE OKPACKH;

i — oTcyTcTBUe MONABIEHUA OKPACKHU.

HerpynHo mgoramaTbCs, UTO T'eH OKPACKU W MHTUOUTOP
IIPUCYTCTBYIOT y O€JIBIX JIETTOPHOB, TaK KaK OHU IIPU CKpe-
IITUBAHUY C OKPAIIIeHHBIMHU IIOPOJaMU JAal0T HeOKPAIIeHHBIX
rubpumoB mepBoro mnokoseHus. CiemoBaTesbHO, OKOHYA-
TeJbHAs CXeMa CKpel[uBaHusA OesIbIX JIETTOPHOB C APYTUMU
6eJIBIMU IIOPOJaMu OyeT BBITJIALETh TaK:

P CCII X chii
OeJibie JIeTTOPHBI Oesible
T'ameTsl @ @
F,(P) Celi X Celi
GesbIe OeJsible
ramerss (o) () (e) () (o) (o) (e1) (o)
F, (°/16 C-I-+ 3/ ccl-+ : 3/16 C—ii

+1/,6 ccil)
13/, ¢ Oemble 3/, 6 OKpAIIeHHbIE
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OKpallleHHBIMU OKAa3bIBAETCA TOT KJACC, B KOTOPOM IPH-
cyrcTByeT reH okpacku (C) U OTCYyTCTBYeT IOAaBJEHNE OKpa-
cku (ii). OcranbHbIe KJacchl 0 (EHOTUIY He OTINYAIOTCA —
Bce Oesble, TaK KaK y HUX WU IIPUCYTCTBYeT WHTUOUTOP
(C—I-), unu HeT reHa okpacku (ccl—, ccii).

IIpuMepoM HZOMWHAHTHOTO 3TMCTAa3a ABJSIETCA HACIemo-
BaHUE OKPACKU IIEPCTH ¥ JOMAIITHUX KPOJIUKOB:

ITAA, T1Aa, Tiaa, IiAA, Iiaa — anpbuHOCHI (0esbIe), B Te-
HOTUIIE IPUCYTCTBYET [-MHIUOUTOD, IOJABIAIONINI OKPACKY;

IiAa, iiAA — cepnle, B T€HOTHUIIE €CThH i-UHTUOUTOP —
OTCYTCTBUE MOAABJIEHUA OKPACKH;

Iiaa — uepH&Ie.

JABOHOI pelecCUBHBIN 3MMCTAa3 PACCMOTPEH Ha IIpUMe-
pe KOMILIeMEeHTapHOTO AeHCTBUS I'eHOB MPU CKPEeIUBaHUU
besonBeTKOBBIX (Aabb m aaBB) pacremmii gymmcroro ro-
pomika. B nanumom npumepe bb > A u aa > B — 310 ABO#HOI
peleccUBHLIN SIIKUCTAS.

ITonmmepuss — o0O0YCJIOBJIEHHOCTH OIIPENEJIEHHOTO IIpU-
3HaKa HECKOJBKUMU ITapaMy HeaJlJIeJIbHBIX TeHOB, 00JIafaio-
X OJMHAKOBBIM feiicTBueM. TaKue reHbl HA3bIBAIOTCA II0-
auMepHbIMIE. CTelleHb BBIPAXKEHHOCTU MPU3HAKa 3aBUCUT OT
YyucJa TeHOB, OTBETCTBEHHBIX 34 €Tro MoABJeHue. [elicTBue
TaKUX TEHOB CyMMUpPYyeTcd, a (heHOTHUIHNUECKOe IIPOABJE-
HIe IpU3HaKa TeM CHUJIbHee, YeM OOJIbIIIE TeHOB YUaCTBYIOT
B er0 KoHTpoaupoBaHuu. OOLIYHO 9TH I'eHbI OIIPeAeIAI0T KO-
JUYeCTBeHHbIe NPU3HAKM, HO ObIBAeT M KaueCTBeHHBIE:
POCT, TeJIOCTOMKEeHUe, ONAPEHHOCTh U IIBET KOXKH Y YeJso-
BeKa, MOJIOYHAA NMPOAYKTUBHOCTH Y KOPOB, AUIEHOCKOCTH
Y KyP, BeJIMUMHA TJIOJOB ¥ PACTEHUI U MHOTHE JPyTHe.

ITosuMepuo MOYKHO PACCMOTPETh HA TpUMepe KJIacCH-
YeCKUX OIBITOB IIIBEJACKOTO TeHETHKA U CeJeKI[MoHepa
I'. Hunscoua-9Jjie Ha MIIeHUIle. ¥ Hero ObLIN COPTA HIIIeHU-
Bl ¢ OeJIBIM 3€PHOM M COPTa — C KPacHBIM 3epHOM. IIpm
CKpeIuBanumu 0eJI0O3ePHBIX € KPAacCHO3ePHBIMU COPTAMU
T'. HunbcoH-971e B OCHOBHOM OOHApY’KMBaJ pacIlleIlJIeHNe
B F, B otHOmenun 3 : 1. OfHAKO B HEKOTOPHIX CIydadx Oe-

JIO3EPHBIX PACTEHUH IIOABJIAJIOCH IOPa3N0 MEHBIIIE, PACIIEI-
JIeHMe ILJI0 B oTHOoIeHuu 15 : 1, a unorza gaske 63 : 1. 3Haa
3aKOHOMEPHOCTH, ycTaHoBleHHbIe I'. MeHIeneM, Jerko 00b-
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SACHUTDH, UTO B IIEPBOM CJIyuae COPTa OTJIUYAIUCH APYr OT
JIpyra o OZHOI Iape aJiejieil, BO BTOPOM caydae — II0 JBYM,
a B TPETHEM CJIyyae — II0 TPEM.

ITonumepHbIe TeHbI (IOJUTeHbI) OOBLIYHO 0003HAYAIOT O -
HOl OyKBOIl ¢ HyMepanueii reHoB (A, A,, A,).

PaccmorpuMm mpumep, Korga paciieljieHue UAeT B OTHO-
menuu 63 : 1 (T. e. cKkpeluBaeMble COPTa OTJIUUYAIOTCA IO
TpeM Imapam aJijieseii):

P Gesto3epHBIe X KpacHO3epHBIE

F, KpacHO3epHbIe

F 63/ KpacHO3epHEIe : 1/., 6eno3epHbIe
2 64 KD p 64 D

OueBUIHO, 3TO PACIIEIIEHNEe XapaKTePHO AJIs TPUTUOPH/I-
HOT'O CKpeIUBaHUA. Y 3epeH MIITeHUIIbI KPACHBIN 1BeT (Hau-
6osee MHTEHCUBHBIN) onpefensaeTca resamu A;A,A,. Beso-

3€PHBIMU PACTEHUSA OYIAYT TOJBKO TOr/A, €CJIU II0JNMEPHbIE
reHBI OyAYT 8,8;85843585. Bcau e B remorune Oyaer mpu-
CYTCTBOBaTh XOTA ObI OJUH JOMUHAHTHBINA ajjIesib, TO OKpac-
Ka sepHa Oymer KpacHasd. CiemoBaTesbHO, 3aKOHOMEPHOCTU
[IPY IOJUMEPHUY IIOTUNHSIIOTCA MEHIeJeBCKUM 3aKOHAM, TaK
KaK COIJIaCHO MM OJHA YaCTh U3 BCEX TEOPETUUECKU BO3ZMOIK-
HBIX JOJI’KHA UMETh BCE PEIeCCUBHEBIE aJlJIeiN. SHAUUT, IIPHU-
BeZIeHHOE BBIIIE CKPEIUBaHNe COPTOB MINEHUIBI MOYKHO 3a-
mucaTh B Takoii popme:

P a,8,8,858384 X AAAAAA,
6eJI03epHBIH KPacHO3epHBIH
F; (P) Aja;Aya,A5a, X Aja;Aa,A5a,
KpaCHO3epHBIE KpaCHO3€pHbIE
T'ameTs1 AALA,, AJAjag, AjayAg, a,A0A, Ajaya,,
(y obonx) a,A5a4, 2,8,A4, 22585
F, A- : a,8,8,8983584
93/64 KPaCHOBePHEIe 1/44 O€IT03€pHBIE
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B F, na cxeme HajJ KpacHO3ePHLIMU DACTEHUAMHU IO -

craBjieHa ofHA OykBa A—. 9TO 3HAUUT, YTO JOMUHAHTHBINI
ajaensb J000ro reHa ompenenaseT KPACHYIO OKPACKY 3ep-
Ha. I'. HunbcoH-9e 3aMeTHJ, UTO OKpPacKa 3epHa y pas-
JUYHBIX KPaCHO3ePHHIX pacTeHuit B F, 6blna pasHO# HMH-

TEHCUBHOCTH: OT TEMHO-KPACHOU MO CBeTJIO-KpacHoU. O
MIPEAIIONOKII, YTO MHTEHCUBHOCTH OKPACKHU 3aBUCUT OT
KOJIMYeCcTBa JOMUHAHTHBIX ajjiejieli B TeHOTHIIe KOHKPEeT-
HOTO pacTeHUusi. HeMm 60JbIlle JOMUHAHTHBIX aJljiejell mpu-
CYTCTBYIOT B T€HOTHUIIE PACTEHUA, TeM 6oJiee TeMHasa OKpa-
CKa 3epHa:

A AA ALAZ A, — TeMHO-KpacHasA OKPacKa 3epHa,
A a;A a,Aa; — HacBIIIIEHHO-KpacHasd,

A A a,a,Aza; — ymMepeHHO-KpacHad,

A 835353585 — OegHO-KpPacHAdA (caMas CBETIAd).

Hawn6osee TeMHasA okpacka OygeT y pacTeHmUil, B TeHOTH-
Ile KOTOPBIX IIPUCYTCTBYIOT BCE IIIECTh JOMWHAHTHBIX aJljIe-
Jeli, a HauboJlee CBeTJiasd B TOM CJIy4yae, €CJIM B I'€HOTHIIE
IIPUCYTCTBYET OOWH U3 IIECTH JOMHHAHTHBHIX ajjeil. ITo
IpUMep KyMYJATHBHON (HaKONMTEJbHOI) moaumepun. Ta-
KUM JelficTBreM 00J1ajaioT IMOJIUTeHbI, OIIPeeIAIoIe KO-
YeCTBEHHBIE IPU3HAKY OpPraHu3MoB. Hanmpumep, KoJaudecT-
BO IUTMEHTa B KOXKe UeJIOBEKa KOHTPOJUPYETCS ABYMS IIO-
JUMepHBIMH AoMuHaHTaMu (A A A,A,) U pellecCUBHBIMU

(a;a;85a,) resamu. IHTEHCHBHOCTE OKPACKU KOXKH 3aBUCHUT

OT COOTHOIIIEHUS AOMHUHAHTHBIX ¥ PEI[ECCUBHBIX ITOJIMMED-
HBIX T€HOB:

Herp — AjA A A,, Genblll — aja,a52,,

mynaT — Aja;Aza,.

IIpuuem y meTeil MyJIaTOB BO3MOXKHBI BCE BAPUAHTHI OK-
PAacKM KOXKH OT 0eJIOH O UePHOI.

B Opake gByx mymnarto (AaAa u A a;A,a,) BepoATHO

posKaeHUe meTeil ¢ PASHBIM TUIIOM KOMKIU:
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P A, a,A,a, X A a,A,a,
MyJaT MyJaT
AJAAA, AjAAa, tAja Aqa,
Herpbl CBETJIOKOKVe Herphbl MYyJIaThI
1/ W %/
16 16 16
Aqajay2, 21818287
CBETJIOKOXHE MYyJiaThbl Gesbie
4 Y
16 16

Ilo Tuny KyMyJIsSsTUBHON MMOJIUMEPUU OOBIYHO HACJIEXY-
I0OTCA MPU3HAKU, KOTOPbIE MOYKHO BBLIPDA3UTH KOJUUYECTBEHHO:
I[BET KOXKU, IIBET BOJIOC, IIBET PaAy KHOII 000JOUKH TJias,
pocCT uesioBeKa.

Kinaccuueckas celleKiius, MpUMeHAA TUOPUAU3AIINIO U
0oTOOpP B MOTOMCTBE IIPU PACIIENJIEHUU, OCHOBLIBAETCS HA
oTOOpe MOTOMKOB ¢ HAMOOJIBIIINM YMCJIOM JOMUHAHTHBIX Te-
HOB X03SHCTBEHHO-IIEHHBIX IPU3HAKOB. IlosgBIeHUe MOJIH-
TeHOB, OIpeIeNAIINX KOJNUYeCTBeHHLIe IpU3HaAKU (Bec,
pasmep, MPOAYKTUBHOCTH), HOABEPIKEHO CUJILHOMY BJIUA-
HUIO BHeIHeN cpenbl. [loaTOMy Ipu pacliernjieHuy HeBO3-
MOJKHO BBIJEJNUTH OTHeJbHbIEe (PeHOTUNUUYECKHe KJIAacChl,
a IoJIyuaeTrcs 3[eCh HelPePLIBHBIA CIIEKTD 3HAUEHUS IPU-
3HaAKA.

HexkymynatuBayro (HEeHAKONMTEJIHHYIO)
MOYKHO PacCMOTpPeTh Ha mpumepe (GopM KOpPoOGOYEeK ¢ ceme-
HaMU HACTYIIbLEeH CYMKM:

IOJINMEPHIO

p a,8,852, X AAAGA,
OBaJIbHasA TpeyroJjJibHasa
F, (P) Aja,Aja,
TpeyrojbHas
F, A- : a;8,a52,

15/, 6 TPEYTOJbHAS

1/, OBaJbHAA

89



IlneiioTponusa (MHOYKECTBEHHBIN ajjieJn3M) — He3aBU-
cuMoe, NI aBTOHOMHOE, IelficTBUe reHa B pa3HBIX OpraHax
U TKaHAX, T. €. BIUAHUE OJHOTO reHa Ha ()OpMUpPOBaHMIe He-
CKOJIbKUX MIpU3HAKOB. Hampumep, y UesioBeKa I'eH «IayYb-
UX TaJbIeB» (IJIUHHBbIE TOHKNE HAJIbIIbI) OMHOBPEMEHHO BbI-
3bIBaeT AeeKT XpycTaanKa Iaasa; y Apo30( ULl TeH «besibie
rjia3a» OJHOBPEMEHHO M3MEHSEeT OKpPacKy BHYTPEHHUX Op-
TaHOB U CHU’KAEeT JKU3HECIIOCOOHOCTD U T. 1.

IlnefioTponHLIM fAelicTBHEM 00JaJal0T MHOTHE HaCJe[-
cTBeHHBIE TaTosoruu. OnpeneneHHbIe 9Tanbl MeTa00IU3MA
obecrieunBaOT TeHBI. IIPOAYKTHI METAa0OJIMUYECKUX peak-
1[I, B CBOIO OUepe b PEeryJupyIoT, a BO3MOXKHO, 1 KOHTPO-
JUPYIOT Apyrue MerabosamuecKkue peakiuu. I[losTromy Hapy-
meHne MeTabosn3Ma Ha OIpefeeHHOM dTalle OTPas3ATCA Ha
TIOCJIEAYIOIMX JTaraX, TaK UTO HapyIIeHWe SKCIPECCUU O-
HOTO T'eHa OKaKeT BJIUAHNE Ha HECKOJbKO 3JIeMEHTapPHBIX
pusHaKoB. K sToMy B3amMOAEHCTBUIO T€HOB OTHOCUTCS U
HacJleLoBaHNe TPYINbLI KPOBHU y UejioBeKa. Bbojee moapo6HO
3Ta TeMa pacCcMOTpeHa B IJI. 8.

Moaudunupymouiee reiicTBe TeHOB — IIPEAII0JIaraeTcs
HaJuuyre TeHOB B TeHOTUIIAX OPTaHM3MOB, KOTOPHIE CAMU He
OIIPEIeNIAIOT Pa3BUTHE IPU3HAKOB, HO U3MEHAIOT IIPOABJIE-
HUe JPYTUX TEeHOB, T.e€. B 3aBUCUMOCTUA OT MIPUCYTCTBUS
B T€HOTHUIIE TeX WU MHBIX I'eHOB-MOAM(PUKATOPOB OCHOBHOI
TeH, ONpelesAoNinil KaKoui-1100 Ipu3HakK WJIU CBOMCTBO,
MIPOABUTCA PA3JIUUHBIM 00pasoM. B mociiegHee BpeMsa CKJIO-
HSAIOTCA K MBICJIM, UTO CIEIMAJBHBIX TMeHOB-MOAUMDUKATOPOB
HeT, a MOAU(PUIIUPYIOT IIPOABJIEHIe TeHOB APyTue T'eHbl, ca-
MU OIIpeejdmolnue Kakue-Inb0 IpHM3HAKK WMJIU CBOIICTBa
opranusmoB. CyIIlecTByeT THIIOTE3a, UTO B IIPOIIECCE BBOJIO-
Uy 6JIaTOTTPUATHBIE PEIleCCUBHBIE MYTAaHTHBIE TeHBI IIepe-
XOASAT B JOMUHAHTHOE COCTOSHME Ojarogapsa 0TOOPY reHOB-
MOAU(MDUKATOPOB, aHAJIN3 KOTOPHIX BECTU TPYAHO.

Mgbl paccMoTpenan OATL HamboJiee pPaCIpPOCTPAHEHHBIX
B3aMMOENCTBUI T'eHOB, KOTOPhIe He 3aBUCEJU OT T€HOTHUIIA
W YCJOBUII BHEIIHEH cpeabl M 00A3aTEJbHO IIPOSABIIAINCDH
B BUJie IPU3HAKOB U CBOIMCTB OPraHM3MOB (3a MCKJIIOUEHI-
eM CJIy4aeB AIHCTAa3a).
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Ceituac HAKOILIEHO HEMAJIO IIPUMEPOB, KOTa JOMUHAHT-
HbIe TeHBLI He BCeTJa MIPOSBJSIOTCA B BUJE MPU3HAKOB WU
cBoO¥cTB opraHusama. [Ipu 9TOM B caydae MPOABICHUA JOMU-
HAHTHOTO I'eHa, IPU3HAK MOJKET OLITh PAa3BUT B PA3JIUUHOI
crerneHu. To Ke HaOMOZAeTCcA M B OTHOIINEHUU PEIEeCCUB-
HBIX T'€HOB B TOMO3UTOTHOM COCTOAHUY. BEpOATHOCTD peasiu-
3alluy I'eHa B BUJe IPU3HaKa UJIMW CBOICTBa, a TaKiKe cTe-
TIeHb ero BEIPAKEHHOCTHU B (heHOTHUIIE OyAeT B 3HAUUTEIbHOI
CTeleHU 3aBHUCETh OT KOHKPETHOT'0 TeHOTHIIAa 1 BHEIITHEH cpe-
Ibl. BepoartaocTs peanusanuu resa B pernorurie H. B. Tumo-
deeB-PecoBckuii (B 1927 r.) mpeaIoKun Ha3hbIBATh IEHETPAHT-
HOCTBIO, a CTEIIeHb eT0 BIUAHUA HA MIPU3HAK — IKCIPECCHB-
HOCTBIO.

IleHeTpaHTHOCTh MU3MEPAETCA IPOIEHTOM Oocobeii, y KO-
TOPBIX JAHHBIN T'€H IPOABUJICA B BUJe MPU3HAKA WU CBOM-
CTBa. IKCIPECCUBHOCTb M3MepseTcsd CPeIHUM 3HaueHUeM
pU3HaKa, Ha KOTOPLI BIUAET JaHHbIN red. CiemoBaTesbHO,
B PaCCMOTPEHHBIX TpUMepax TeHBLI 00JaJaloT IMOJIHONM IIe-
HeTpaHTHOCTHIO (Y 100% oco6eil mpu3HaKU IPOABIAIOTC).
OmHaKO ecjau pacCMOTPETh, HAIIPUMED, V UeJIoBeKa I'eH II0-
JugakTHINM (MHOTOIAJIOCTH), TO 3TOT MNOMUWHAHTHBIN T'€H
IPOABJAETCA He Yy KasKJI0ro ero obyamaTessa (HemoJHas Ie-
HeTPaHTHOCTH). IIpy 5TOM nIpoABIIgeTCA OH V¥ PA3HBIX JIIOeH
B PA3JIMYHON CTEHEeHMW: MOTYT Pa3BUBATHCA MTOMOJHUTEb-
HBbIe TaJbIbl Y OJHUX JIIOJeH Ha PYKax, y APYIuX — Ha HO-
rax, WJiu TOJbKO Ha OJHOUN PYKe WJIM HOTe, IPUUYEM CTeIleHb
Pa3BUTUA AOMOJHUTEIbHBIX ITAJBIIEB MOXKET OBITh HEOAMHA-
KoBO#. OOLIYHO T€HBI C HEIIOJHOU IIeHeTPAHTHOCTBLIO 00Ja-
IAioT U PA3INYHOI 9KCIIPECCUBHOCTHIO. IIprMepoM HemoIHOM
TIEHEeTPAHTHOCTA PEIeCCUBHOI0 TI'eHAa B TOMO3UT'OTHOM CO-
CTOSHUU MOJKeT OBbITh MyTalnus «6esrsia3ocTh» (eyeless)
Yy AP030(pUJIbI. ITOT PEIECCUBHBLIN I'eH B TOMO3SUTOTHOM CO-
CTOAHUM IIPOSABIAETCS CPenM 0cobeil MyX II0-PasHOMY: OT
TIOJTHOTO OTCYTCTBUA (PACETOK A0 3HAUUTEJBHOTO Pa3BUTHUA
TJIasa.

Ha mposiBiieHrIe MHOTMX T€HOB MOXKET OKa3bIBaTh 3HAUU-
TeJIbHOE BJIUSHUE TeHOTHUIINYeCKas M BHEIIHAA cpela, IIpPU
9TOM 0OJIbIIIOEe 3HAUEeHMe MMeeT MoAUpUuIupylollee AeiicT-
BUE TEHOB.
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Mpumepsbl pelieHust 3apgay

83. IIpu cKpeInuBaHUM YEPHON KYPUIIBI C OEJILIM MHEeTY-
XOM BCe IBIILJIATA UepPHBbIe. B aHaIM3UpPyIoOIeM CKpeliuBa-
HUU T0JIyueHO 44 6eabix u 15 yepHBIX NBIIIAAT. O0BACHUTE
pes3yJbTaThI.

Pemenue. CooTHoOIlleHHMEe B IOTOMCTBE 3:1, OZHAKO
mpeamoJiaraTh 3A€Ch pasjuuue II0 OAHON Iape aJiaeieii
HeJIb3sd, TaK KaK [IJA MOHOIMOPMIHOI'O AaHAJN3UPYIOIIEro
CKpeIUBAaHUA XapaKTepHO cooTHoIenue 1 : 1, 1a 1 BeposT-
HOCTH JOMMHAHTHOI'O M PEIeCCUBHOIO IPU3HAKOB HEe XapakK-
TEePHBI A8 MOHOTMOPHUIHOI'O CKpeluBanusd. IlosTomy ciie-
IyeT IPeaIoIOKUTDh, UYTO PA3INUNA OKPACKU MEXKIy IeTy-
XOM ¥ Kypulleili ompefeaseTcda AByMs reHamMu. MOMKHO
MIPEIIOJIOMKUTD, UTO UepHAas OKPacKa pasBUBAETCS B TOM CJIy-
yae, ecJ B IMeHOTHUIIe IIPUCYTCTBYET ABA NJOMHUHAHTHBIX I'e-
HAa, T. €. IPX UX B3auMojelicTBuu. Eciau nIpucyTCTByeT OqUH
JOMHHAHTHBIN I'eH, OKPAacKa He PasBUBAETCS, TAK U B CJIY-
Yyae OTCYTCTBUSA 000UX JOMUHAHTHBIX T'€HOB:

P AABB X aabb
uyepHas GeJTbIit
F, AaBb
uepHbIe
F, AaBb X aabb
yepHasd GesbIit
F, (/,A-bb+1/,aaB-+ : 1/, A-B-
+ 1/, aabb)
3/, 6exnble 1/, uepHbIe

CiemoBaTeIbHO, B JAHHOM IIpHMepe HabJII0aeTcss KOMII-
JeMeHTapHoe B3anMOJelCcTBIe I'eHOB, MU ABONHON peliec-
cuUBHBIM snucTas (aa > B u bb > A).

84. ITpu cKpeIuBaHUY PACTEHUH IIIITEHUIILI, ¥ KOTOPBIX
pasBUBAeTCA KpPacHOE 3€pPHO, C 0eI03ePHBIMU DPACTEHUAMU
B IIOTOMCTBe ObLIO IoJyueHo 584 KpacHo3epHBIX 1 86 GeJo-
3epHbIX pacreHuii. Ilouemy? OObsaAcHuTe. Besoe 3epHO —
pelecCUBHBIN ITPU3HAK.
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Pemtenne. CooTHOIIIEHWE IIPU PACIIEILJIEHUN COOTBETCT-
ByeT mpumepuo 7 : 1. OueBMAHO, UTO TAaKO€ COOTHOIIIEHUE He
M3BECTHO HY IIPY MOHOTHMOPUIHOM, HU IPU AUTUODPUIHOM
CKpeIllMBaHMK. A BOT pasjuuyue IO TpeM IlapaM aJjiiejeit
3IeCh MOXKHO IIPEAIIOJ0KUTh. Eciu yuecThb, UTO Oejioe 3ep-
HO — PEeIleCCUBHBIN MPU3HAK, TO IIPUBEJEHHOE CKpeIluBa-
HUe ABJISIETCSA He UeM MHBIM, KaK aHaJUu3UPYIoIuM (CKpe-
IBaHMe C¢ 0eJ03ePHLIMHU pacTeHuaMu). IIpu Tpurubpui-
HOM aHAJU3UPYIOIIEM CKPEIUBAHNY JOJIKHO IIOSIBUTHCA IO
I'. Mengemnio 8 KJaaccoB ¢ paBHBIMU UHCJIEHHOCTAMU (COOTHO-
meume 1 :1::1:1:1:1:1:1), ceMb 13 KOTOPBLIX OYAYT
NUMeTh KpacHoe 3epHO U TOJbKO oguH — Oemgoe. OueBumHoO,
TaKOe BIIOJIHE BOZMOYKHO IIPU IIOJUMEPHUM:

P A a,A,a,Aza, X a,8,8,8983585
KPACHO3EePHBIE 0es103epHEBIE
F, A- : a,8,8,898584
7 g KDaCHO3epHEIe 1 g Oes03epHEBIE

85. IIpu CKperuBaHUU PACTEHUIN THIKBBI C AUCKOBUI-
HOU (hopMoil moga B moToMcTBe ObLIO onyueHo 240 pacre-
HUI ¢ IUCKOBUAHOM (hopmoii mioxa, 154 co chepuueckoit u
26 ¢ ynnuuenHoi. Kak onpeznesdercs HacJaeqoBaHue (YOPMBI
ILJIOKA ¥ THIKBBI?

Pemrenue. JIeTKO omIpeesinTh, UTO PACIIeIJIEHE COOTBET-
CTBYeT cOoOTHOIeHuio 9 : 6 : 1, T. e. paciienjgenue UAeT IO
nByM mapam ajiesneii. Corstacuo I'. MeHzenio paciienyieHue
IpU AUTUOPUIHOM CKPelluBaHuM B Fy NOJNKHO UATH B CO-
orHowmeHuu °/;,A-B— : 3/,,A~bb : 3/,.aaB— : 1/, ,aabb. Oue-
BU/HO, UTO B IIPUBEJeHHOM OIIBITe KJacc 1/ 16 CO ChepUIECKO
dopmoii Ioza coxeperut aBa Kiacca (3/;4,A-bb u 3/,.aaB-),
KOTOpbIe HE OTJIMYAITCA MO (hopMe IIoga. ITO BOSMOIKHO
B TOM CJIy4uae, eCJaM KaKAbIM M3 JOMUHAHTHBIX I'€HOB B OT-
IeJbHOCTU OIIpesiesideT OofNHAKOBYIO (popMy maona (chepu-
YecKyio), a X BaaumojeiictBue (kKJjgacc A—B-) mpuBogut
K PasBUTHUIO YIJHUHEHHOI (OpMbI mjaofa (IMCKOBUIHOI).

BsauMmopelicTBre Ke pelecCUBHBIX aJjljieieil 9THUX TeHOB
(kmacc aabb) IPUBOAUT K PA3BUTHUIO YIJMHEHHON (POPMBI
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maoxa. IIoCKONBKY pacliielieHre IIPOU30III0 10 000uM re-
HaAM, POAUTEILCKIE PACTEHUA THIKBBI F€TePO3UTOTHBI [0 HUM:

P AaBb X AaBb
UCKOBUIHBIE UCKOBUAHBIE
F, A-B- : A-Dbb u aaB- : aabb
9 6 1
/16 /16 /16
IUCKOBUIHBIX chepuueckux VIJIMHEHHBIX

aTo IIpuMep KOMIIJIEMEHTaAPHOI'O BSaI/IMOI[efICTBI/IH T'eHOB.

86. IIpu cxkpelliuBaHUM YKUCTON JUHUU COOAK KOpPUUHE-
BOI MacTu ¢ cobaKkaMu U3 YKUCTOU 6eJIo¥ JIMHUU BCE IIOTOM-
CTBO OKasaJioch 0eJioii MacTu. Bo BTOpPOM IIOKOJIEHUU THUOPU-
IoB moayueHo 236 Genbix, 64 yepHBIX U 20 KOPUUYHEBBIX.
Kak M0oXKHO reHeTHUECKU 00'BACHUTH 9TU PE3YJIbTATHI?

Pemenue. Bo BTOpOM IIOKOJEHUU IOJIYUUJIOCH PACIIIEIl-
JieHNe IIPUMEPHO B cooTHoIneHuu 12 : 3 : 1, KoTopoe MOK-
HO OOBACHUTH C TOUKM 3PEHUS AUTHOPUTHOTO CKPEIH-
BaHus. OYeBHAHO, YTO !/;; KOPUYHEBBIX IIOTOMKOB IIO

I'. Meugeaio umeroT regotuil aabb. fAcHo, YTO HJOMMHAHT-
HBIN I'eH YepHOUM OKPACKU MOT OBbITh TOJBKO B UHMCTOM 6eJoii
JUHUU cobaK, OMHAKO OBLI IMOMaBJIeH JOMUHAHTHBIM I'eHOM
6esi0if OKpacKu (MOMHHAHTHBIN smucTas). B mamHOM cCiy-
yae MOXKHO IIPEATIONOKUTD, UTO YePHAsS M KOPUUHEBasd OK-
packu — ajjaesbHBI, mpuueM uepHas (B) momuHupyer Han
KopuuHeBoii (b), a Genas OKpacKa ompeesaeTcsa APYTUM
JTOMUHAHTHBIM reHOM (A), KOTOPBIT OTHOBPEMEHHO SBJISET-
csA MHIuOMTOPOM II0 OTHOIIIEHNIO K reHaM B u b. Ero pernec-
CUBHBIN aJlIejib a He MOAaBJIsgeT YePHYI0 U KOPUUHEBYIO OK-
packu:

P aabb X AABB
KOpUYHeBas Gesasa
F, AaBb
OeJbie
Fy (9/,6A-B—+3/,,A-bb) : 3/ ,aaB— : 1/ .aabb
12/ 16 OeJbIe 3/ 16 YEDHEIE 1 16 KOPUYHEBEIE
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87. IIpu cKpeluBaHUM ABYX COPTOB JIEBKOSA, ONWH U3
KOTOPBIX MMeJ MaxpoBble KpacHBIe IIBETKH, a BTOPOH —
MaxpoBble Oenble, B F; rubpuasl mMenn IpocThle KPacHBIe

nBeTKH, a B F, Habmogamock paciiensnenue: 68 pacrenuii

C MaxpOBBIMHU 0eJbIMH, 275 — ¢ IIPOCTLIMU KPacHBIMU, 86 —
C IpocThIMU 0eJabIMu, 213 — ¢ MaXPOBLIMHU KPACHBIMU IIBET-
kamu. O6bsICHUTE PE3yJIbTATHI.

Pemrenne. B aT0ii 3amaue mpuBeneHbl JBe Mapbl IpU3Ha-
KOB, II09TOMY Ilejecoo0pasHee CHadyala PacCMOTPETh, KaK
HUIeT pacllellieHre II0 KaKIol mape mpusHakoB. Ilo mep-
BOIl mape Npu3HaxosB B I, nmoasunock 361 pacrenue ¢ mpoc-

THIMU IIBeTKaMu 1 281 — ¢ MmaxpoBbIiMu. COOTHOIIIEHE IBHO
He COOTBETCTBYeT 3 : 1, KOTOpoe XapaKTepHO IJIsI MOHOI'MG-
pupHOro cKpemuBanus B F,. YuuTeiBasg, uTo y rubpuaoB

IIePBOTO IIOKOJIEHUA MOABUINUCH IIBETKM HOBOTO THIIA (IIpOC-
ThIE), OTJIUYHBIE OT POAUTEEl, CIAeayeT IPEIIoI0KUTE B JaH-
HOM cJy4ae B3amMojelicTBue reHoB. OUeBUAHO, YTO MBI Ha-
OsfomaeM B3auUMOJIeHiCTBHE ABYX I'€HOB, TaK KaK COOTHOIIIE-
HIe IPUMEPHO COOTBETCTBYeET 9 : 7.

B aToM HeTpynHO YOEAUTHCS, €CJIN ITPOU3BECTHU PACUETHI.
Bcero B moromcTBe mosyueHo 642 pacrenus. Eciau coort-
HOIIIeHIIE€ COOTBETCTBYeT 9 : 7, TO C IPOCTHLIMHU I[BEeTKaMU
orakerca 642 + 9/,. = 361 pacreHme, ¢ MaxpoBBIMU —

642 - 7/16 = 281.

Temneps MOKHO O0BACHUTH XapaKTep HACJIeIOBAHUSA TaH-
HOT'0 IPU3HAKa: MaXPOBOCTh Yy PABHBIX COPTOB JIEBKOA OIIpe-
JleJsiach pa3HBIMU PEIleCCUBHBIMY I'eHaMU (MyTanuaMmu) (a u
b), HO KOrZa OHU EePeKPHITH y THOpKOoB F; noMuHAHTHBEIMU
aJLIeJIIMH, TO Pa3BUBAIOTCA IpocThle nBeTKu. B F, mpu pac-
MIETJIEHNN C MPOCTHIMM ITBETKAMU OKAXKYTCSA Te PacTeHUd,
Y KOTOPBLIX B FeHOTHUIIE OYAYT IPUCYTCTBOBATH 004 STUX JO-
MUHAHTHBIX T'eHa, a TeopeTrdecku 1o I'. MeHIe 0 nX JOJK-

HO ObITh ?/,9A-B—. Ocranbusie pacrenus (3/;,A—bb +
+ 3/,¢2aB— + 1/, aabb) 6ysyT nMeTh MaxpoBbIe I[BETKH.

ITo oKpacKe IBETKOB PacCIellIeHre IPOMSOLILIO IPUMep-
HO B oTHomtenuu 3 : 1 (488 pacTreHuii ¢ KpaCHLIMH IIBETKAMU
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u 154 — c 6eabpIMu), UTO XapaKTEPHO IJIsI MOHOTHUOPUIHOTO
cKkper[uBanusa. IlogBoisi WTOrW, MOMKHO KOHCTATHPOBATD,
uTo 0 hopMe I[BETKA COPTa OTJMUYAIOTCA APYT OT Apyra IIo
IBYM KOMILIEMEHTAPHBIM reHaM, a II0 ero OKpacKe — II0 Of-
HOoMY reny. IIpyHMMas BO BHUMAaHUE BEPOATHOCTH IIOSABJIE-

HUs Kaskaoro npusHaka B F, 9/, mpoctsie : 7/ 16 MaxXpOBEIE;

3 .1
/4 KpacHble : '/, Oesble), IETKO PACCUYUTATH COOTHOIIEHHE
1o 00enM ImapaM IIPU3HAKOB:

P AabbCC X aaBBcc

MaxpoBble KpacHbIe MaXxpOoBbIe OesIblie
F, AaBbCc
IIPOCTBhIE€ KPpaCHBbIE

p, AaBbCc X AaBDbCc
IIPOCTHIE KPAaCHbIE IIPOCTBIE€ KPpaCHBbIE
Fy 16 % 4t %/16 %%/ 42 %16 x4t /16 %3/ 4

7/64 27/64 %/64 21/64

MaxpoBbIE IIPOCTHhIE IIPOCTHIE MaxpoBbIe
Oesbie KpacHBIe Oesbie KpacHBIe

88. OnpenenrTe BepOSATHOCTL POKICHUA AETEH Pa3IUY-
HBIX (DEHOTUIIOB B C€Mbe, I'lle ONUH U3 POAUTEJIell HOCUTEb
JOMUHAHTHOTO ayTOCOMHOIrO MeHa apaxXHOJAKTUJINU, a BTO-
poit — mopMaJsieH. MI3BeCTHO, UTO IIEHETPAHTHOCTh 9TOT'0 r'eHa
cocraBiaeT 30% .

Penrenne. Eciiv 661 MeHeTPAHTHOCTh M'eHa apaXHOAAKTH-
auu cocraBasana 100% , To BepoOATHOCTE AeTeH B 9TOH ceMbe
ObLa OLI paBHOIM:

P aa X Aa
HOpMa apaxHOJAK TUJINA
F, aa : Aa
0,5 mopma 0,5 apaxHOZAKTUINUSA

OnHAKO apaXHOAAKTUIUA IPOABJISIEeTCA TOJIbKO ¥ 30%
Iereii — HocuTeseit aToro reda. CiaemoBaTeIbHO, apaXHOTAK-
Tuaua 6ymer ToabKo ¥ 15% Bcex mereii (0,5 ¢ 0,3 = 0,15).
Ocranbuble 85% mereli OyAyT ¢ HOPMAJIbHLIMY MAJbIIAMH.

89. Bpoknennsbiii caxapHbiii fuabeT 00yCJIOBJIEH perlec-
CHUBHBIM ayTOCOMHBIM IeHOM d C IIEHETPAHTHOCTBIO y JKEH-
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muH 90%, v myskuuda — 70% . Omnpenenure BEePOATHOCTH
(deHOTHUIIOB JeTell B ceMbe, I'ie 00a POAUTENS SABJIAINCH Te-
TEePO3UTOTHBIMI HOCUTEJISIMH 5TOr'0 I'eHa.

Pemrenune. OueBUIHO, UTO BEPOATHOCTL HOJYUYUTH STOT
pellecCUBHBIN I'eH B IOMO3UTOTHOM COCTOSHWUU Y NE€BOYEK U
MarbunKoB 6ymer 25% (0,25):

P Dd X Dd
310pOBa 3[I0POB
F, DD, Dd, Dd : dd
3/, 31OPOBBI 1/, nuaGeTuru
(moTeHIATBHBIE)

OpHaKO B CHJIY PAl3JIMYHON ITEHETPAHTHOCTHU STOTO T'eHa
y IeBOUEK M MaJbUYMKOB COOTHOIIIeHNE (DEHOTUIIOB CPEIH Je-
BOUEK M MaJbUMKOB OKaXXeTCsA PasHbIM. BepoATHOCTH ca-
xapHoro auabera y neBouek okaskercs 22,5% (0,25 - 0,9 =
=0,225), y mansuukoB 17,5% (0,25 - 0,7 = 0,175). Tax
KaK BEPOATHOCTDL POKICHUA MAJbUNKA U JeBOUYKY IIPUMEDPHO
paBHEI (0,5), TO BEPOATHOCTh NOABJEHUA quabeTUKa B STOM
cembe pasHa 20% : (0,225 + 0,175) - 0,5 = 0,2. CnexmoBa-
TeJIbHO, BEPOATHOCTHL (DeHOTUIIOB JeTell B BTON ceMbe CO-
craBasgeT 80% 3mopoBuixX u 20% mMabeTUKOB.

KoumponbHbie 3adaqu

90. YV HOUYHOII KpacaBUIbl M3BECTHHI ABa JOMUHAHTHBIX
rexa: Y u R. B pesysbraTe ux B3auMoIeCTBUA II0JIyUAIOTCS
pasJInYHbIE OKPACKU I[BETKOB:

YYRR — anas; YYRr — opaH:KeBo-KpacHas;

YYrr — xenaras; yyRR, yyRr, yyrr — Genas;

YyRR — majg:xenToBasd;

YyRr — posoBaTo-MaaKeHTOBAA;

Yyrr — cBeTJs0-2KeJITasd.

JBe HOUHBIE KPAacaBUIbl C HEU3BECTHOM OKPACKOM IBET-
KOB [IPU CKPELIMBAHNY JAJIH B IOTOMCTBe ! /g aibIX, !/ opaH-
’KEBO-KPACHBIX, !/, Ma/PKeTOBBIX, !/, PO30BO-MaJKeTOBBIX U
1 4 0enbix. KakoBbl (heHOTUIBI U T€HOTHUIILI PoAuTe el ?

91. Tubpuabl HOPOK C KOPUUHEBOII OKPACKON MeXa IIpU
CKpeIUBAaHUU MeXKIy coboii manm 28 cepbix, 92 KopuuHe-
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BbIX, 10 KpeMoBBIX U 32 0eKeBbIX MOTOMKOB. KakoBBI BO3-
MOJKHBIE (PEHOTUIIBI M T€HOTHUIIBI UCXOAHBIX IIOPO] HOPOK ?
92. CxpelniuBaHrue KpacHOIVIa3eIX rubpunos F; nposobu-

JIBI MEJKIy co00ii Jajio B IIOTOMCTBE, KpOMe KPaCHOTJIA3hIX
MYX, ellle MyX C APKO-KPaCHBIMHU IJIa3aMM, a TaksKe 0eJjo-
riaseix. Kakue BO3MOMKHBIE (DEHOTUIIBI M M€HOTUIILI MMEJIN
popuTenu rubpugos F;?

93. IIpu ckperuBaHuU OeJIBIX MOPCKUX CBUHOK C Uep-
HEIMY IIOTOMCTBO IIOJIYYMJIOCH cepoe, a B Fy Ha Kaxabre 9 ce-

PBIX MOPCKHMX CBUHOK IOABJAIOTCSA 3 UepHble U 4 Gesble.
O06BbsicCHUTE XapaKTep HacJIeJOBAHUA OKPACKH IIIEPCTH Y MOP-
CKHUX CBUHOK.

94. IIpu cKpeImuBaHUM YEePHON HOPMAJILHOIIEPCTHOMR
KPOJIbUMXK C OeJBIM KOPOTKOIIEePCTHBIM caMuoM B F; Bce

KpoJsipuaTa 4Y€pHbI€ HOPMAaJIbBHOIIIEPCTHHLIE, a B F2 IIOJIyun-

JIOCh cJIemyloIliee paciiellieHne: 62 uepHBIX HOPMAJbHOIIIED-
CTHBIX, 18 roaybnIX HOpPMAaJIbHOIIEPCTHBIX, 26 0OeJbIX HOP-
MaJbHOIIIEPCTHBIX, 16 YepHBIX KOPOTKOIIEPCTHRIX, 6 ToJy-
OBIX KOPOTKOIIIEPCTHBIX U 8 G6eJbIX KOPOTKOIIEPCTHHIX.
Ompepenure XxapaxkTep HACJIeTOBAHWS HPU3HAKOB M M€HOTH-
IIBI POAUTEJIEH.

95. [Ipy CKpeIuBaHUM OBYX MOPOJA KYpP, U3 KOTOPBIX
oIHa mMeJia 0esioe ollepeHbe U X0XO0JI, a BTopas — bejas 6e3
xoxJia B F; Bce KypsI Genble Xoxnarele. B F, monydeno cie-

Iyioliiee pacliierneHue: 78 6eJbIX XOXJATHIX, 8 PHIKUX 0e3
xoxJa, 24 0enbix 6e3 xoxJa, 18 pelskux xoxaaTbeix. Kak Ha-
CIeqyIOTCS IPU3HAKMU?

96. Y macrymibeir cyMKu hopMa ILIOAA MOKET OBITH Tpe-
YTOJIbHOY U OKPyTrJoi. Ilpu cKpelmBaHuy MacTyIIbeil CyM-
KM C TPEeyroJbHON ()OPMOM IIJI0Ja C pacTeHUEM, UMEIOIIIM
OKpyTJyIo hopMy mioza, B F; Bce pacTeHHs ¢ TpeyroiabHON
(dopmoii mnoza, a B F, moasunocs 426 pacTeHnii C Tpeyrob-
Hoii u 30 — c oKpyrioi popmoit maoga. Kak ompenensercs
dopma mIoga y macTyIibeii CyMKu?

97. Ymu kponuka nmoponsl Bapan umeror giauny 30 cwm,
y apyrux nopog, — 10 cm. Pasnuuud B fiuHe yiieil 3aBUCAT
OT IBYX T'€HOB C OJHOBHAUYHBIM JeiicTBUEM. '€ HOTUT KPOJIH-

98



koB-6apanoB — L;L;L,L,, reHOTUIl OOBIYHEIX KPOJIUKOB —
1,11L,1,. Onpenenure pauny yme# kponukos B F; u y Bcex
BO3MOXXHBIX TeHOTHUIIOB B F,.

98. Ob6a poxuTess raIyxue, a UX AETH C HOPMAJIbLHBIM CJIY-
xoM. JlafiTe reHeTHUECKOE O0BSICHEHNUE.

99. V uenoBeKa IIBET KOXKU OIPEAEIseTCs AByMA TeHa-
MU, IIPHA 3TOM UeM OOJIbIITe JOMUHAHTHBIX ajljiejieii B TeHOTH-
Ile YeJOBEKa, TeM TeMHee KoKa. Eciam nBa mysata OymyT
UMeTh JeTel, TO MOXKHO JIU Cpefud MX JeTeil 0KHuIaTh He-
rpoB? myJaToB? OesbIX?

100. Mo:xkHO 1 OT GEJTOKOKUX POAUTEIel 0KUAATh Je-
Tel 6oJiee TeMHBIX, yeM oHU camMu? O0bsacHUTe.

101. ITpu ckpemuBaHUY GEJIBIX KYP MEKAY cO00 B II0-
TOMCTBe oKasajioch 230 GenbiX u 58 uepHBIX, a CKpeIuBa-
HIe 9TUX JKe 0eJIbIX KYP ¢ YePHBIMHU IaJio B moToMcTBe 124 Ge-
JBIX U 68 uepHBIX Kyp. O0bsacHUTE.

102. CkpeluBaHye UepHBIX MBIIIEN ¢ GeJIBIMU JajIo ce-
poe motoMmcTBO. CKperiuBanue ke rubpHUI0B IIEPBOT0O IIOKO-
JIeHU MeXKAy coboii majo 82 cepbIx, 35 0esbIx 1 27 YepHbBIX
MbIineii. OnpenenrnTe XxapakTep HACIeIOBAHNA OKPACKHU Y MbI-
mew.

103. IIpu cKpeluBaHUU 3€JeHBIX IONYyraunKOB-He-
Pas3JIyYHUKOB MeKAY CO00M ITOJy4eHO ITOTOMCTBO U3 56 3e-
JIeHbIX, 17 KeaTbix, 18 ronyonix u 6 6eabix. Kax ompenesns-
eTCs OKpacKa OIepPeHUA Y IONyTailunKoB?

104. IiBeToBBIe Bapualuu B OKPAaCKe JIOIIAAeH ompeme-
JIAIOTCA PABJINYHBIMY COUETAHUAMU aJLjIejiei TpeX reHOB:

aBE — ruenmas; ABE — caBpacas;

Abe — cosoBas; aBe — Oypas;

Abe — poixkas; AbE — Oynanas;

ABe — wmrpimacras; abE — Gynamad.

IIpu ckpeIuBaHUU COJIOBOM U OyjaaHOIl JoIamei po-
IUJICA PHIKUI jKepebeHOK. Kakue sKepebdATa ellle MOTYT IIO-
SABUTHCA Y dTOM MaphI?

105. IIpu ckpeluBaHUY ABYX 3€JE€HBIX PACTEHUH KYKY-
PY3bI B IIOTOMCTBE IToIyueHo 156 seseHbIX cesuIiieB u 119 me-
JKMB3HECIIOCOOHBIX aNbO0MHOCOB. Kak MOMKHO O0BACHUTH
peayabTar?
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106. Yem MOXKHO OOBSICHUTH TOT (PAKT, UTO IPU CKPEIIH-
BAHUU PACTEHUH XJOIKA ¢ KOPUUYHEBBLIM U 3€JIEHBIM I[BETOM
BoJIOKHA B I} mosrydaercsa KopuuHeBOe BOJIOKHO, a B Iy mosas-
JIAIOTCA PACTEHUA B OCHOBHOM C KOPUYHEBBIM, HEKOTOPOE KO-
JIMYECTBO C 3eJIEHBIM ¥ OUeHb HEMHOI'O C 0€JILIM BOJIOKHOM?

107. Ha nTunedepme cKpemuBaau 0eJbIX KYyp C IECT-
peiMu u nonyumau 5065 6enbix nbimiaATt u 3033 okpaiieH-
HbIX. O0BACHUTE PE3yIbTaTHI.

108. IIpu ckpemuBaHUM OBYX (POPM JKEJTHIX Maprapu-
TOK, OJHA 13 KOTOPLIX MMeJia IyPHOYPHLIA IIeHTP I[BETKAa, a
apyras — KeJThll, B F; y Bcex 11BeTKOB OBbLI IypPIypPHBII
IeHTP, a B F, mpousomno pacmiennenue: 141 ¢ mypnyp-

HBIM ¥ 39 ¢ JKeJThIM IeHTpoM. O0bACHUTE Pe3yJIbTaThI.

109. B Opak BCTynmIu HOPMAaJbHbIE MY:KUWHA U JKEH-
IIIUHA, B CEMbSIX KOTOPBIX OAWH U3 POIAUTEEH CcTpamat
BPOJKIEHHBLIM IICOPMAa30M (UelryiuaTo-KOPKOBBEIE IIOpaskKe-
HUSA Koxku). OmnpegesnTe BepPOATHOCTbL (PEHOTUIOB HeTei
B 9TOI ceMbe, €CJIU MEeHETPAHTHOCTEL I'eHa IICOpHas3a COCTaB-
aser 20% .

110. OmpengenuTe BePOATHOCTH POKICHUA HOPMAJbHBIX
IeTell B ceMbe, Iae 06a pOgUTeNaA ¢ aHUPUAUEi (OTCYyTCTBUE
pany:xHOU 00O0JIOUKM TIjia3a) U IPOUCXOIAT U3 ceMeli, B KO-
TOPBHIX OAWH U3 CYIPYTOB MMeEJI 9Ty aHOMaJiuio. MI3BecTHO,
YTO MEHETPAHTHOCTH 9TOTO reHa oKoJio 80% .

111. ¥V uesoBeKa mTo3 (OIyllleHWEe BEKAa) YaCTO OIpefe-
JIAETCSI ayTOCOMHBLIM PEI[eCCHUBHBIM Te€HOM C II€HETPaHTHO-
crbio 60% . OmpegennTe BEPOATHOCTD POMKICHUSA qeTell pas-
JUYHBIX (DEHOTUIIOB B CeMbe, TZie 00a POAUTENA ABIAIOTCS
TeTepPO3UTOTHBIMHU.

112, YanuHeHue (UaW yKOPOUeHME) HUMKHEH YeJTI0CTHU
y oBel, — gedeKT He CTOJb YK penkuii. Hopabu mares mo
ogHOMY M3 9THX AedexToB moutu y 1,4% wncciIeToBaHHBIX
uMm 7000 araar. Cpegu STHAT, ¥ KOTOPBIX 00a pPOAUTEJIS
WMeJU OOUH U3 9TUX AedeKToB, oH Habaoxausca y 16,4%.
Hacnenyiorcsa au stu anomanuu? Ecau ga, To Kak?

113. Curgpom Bam gmep XeBe HaciaenyeTcs KaK JOMI-
HAHTHBIY ayTOCOMHBIN IIJIEOTPONHELIN I'eH, OIIpeAeIA0IINH
roJIyOyI0 OKpPAacKy CKJEepPbl, XPYIIKOCTh KOCTEH M TJIyXOTY.
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IleHeTpaHTHOCTh MPU3HAKOB pasjanyHa. B psme ciyuaeB oHa
cocTaBiseT Mo roayooil ckjepe moutu 100% , XpynmkocTu
Kocreit — 63% , riryxore — 60% .

Hocurens rony0oii cKepbl, HOPMAJIbHEBIN B OTHOIIEHUH
IPYrux IPU3HAKOB CHUHAPOMA, BCTYIAeT B OPaK C HOPMAJIb-
HOTI JKEeHIITUHOM, IPOUCXOIAIIel 13 6JIarOMOJIYUHON 110 3TOMY
cuHIpoMy ceMbl. OmpeneanTe BEPOATHOCTh POKICHUS B 9TOMH
ceMbe IJIYXUX JeTell ¢ Mpu3HaKaMU XPYIIKOCTU KOCTel.

114. OTtockJjiepos (ouaroBoe mopakeHre KOCTOUEK Cpe-
HEero yxa, CIl0co0HOe BBIZBATH TIIYXOTY) HACJIeAyeTCsd Kak
JOMHUHAHTHBIN ayTOCOMHBLIN HPU3HAK C HEeHETPAHTHOCTHIO
30% . OmpenennTe BEPOATHOCTL (DEHOTUIIOB JIETEH B ceMbe,
rae o6a POAUTEJA TeTEePO3UTOTHEI IO 9TOMY T'eHYy.

115. Kapersasslit MyKUMHA, CTPASAIONINi peTuHOOIaC-
TOMOM (3JI0OKAUeCTBEHHAA ONYyXOJIb IJa3a), MaThb KOTOPOTO
ObLIa TOJYOOrIa30ii U IIPOMCXOAMIA U3 0JIArOIOJIyYHOH B OT-
HOIIIEHUY PEeTHUHO0JIACTOMBI CEMBbM, a OTell — KaperjasbIiM
U CcTpajaj PeTHHOOJIACTOMOM, KEHUJICA Ha roJyborjaasoi
JKEeHIIUHE, BCe IPeAKN KOTOpoil ObLiIM 3M0poBhIMU. KakoBa
BE€POATHOCTD IIOSIBJIEHUS B 3TOM CceMbe I'0JIy0OorJIasbIxX AeTei
C PeTUHOOJIACTOMOIA, €CJIN IIeHeTPAHTHOCTE ee reHa — 60% ?

Bonipocsi dnsi camokoHmporns

1. IIpuBeauTe mpUMephl BCEX THUIIOB B3aUMOJEHCTBUA
aJlJIeIbHBIX T'€HOB: JOMUHUPOBAHUS IIOJHOTO M HEIOJIHOrO,
KOJOMUHUPOBAHUS.

2. Kax B3amMOJeMCTBYIOT MeXKAYy co00#l pasjnuHbIe Ba-
PUAHTBI '€HOB, BXOJSIIE€ B CEPUI0 MHOXKECTBEHHBIX AaJliie-
Jemn?

3. OxapakTepusyiiTe (opMBI B3aUMOJEHCTBUSA HeaJ-
JIEJIbHBIX T€HOB.

4. YKa)XKuTe IpuUMephl BCEX TUIIOB B3aWMOJIEMCTBUA He-
aJlJIeIbHBIX TEHOB Yy UeJIOBEKA.

5. Kakum o0pasoM ompefiessieTcsa HacJaeLoBaHUE KOJIUUe-
CTBEHHBIX HPU3HAKOB Yy JKUBBIX OPraHU3MOB?

6. Kak BBI 00'bsICHUTE, UTO MBYUEHUE SABJICHUS IOJIUME-
puu 0COOEHHO BasKHO AJIsI IIOHUMAaHUA HAaCJIeJOBAaHUS KOJIH-
YeCTBEHHBIX IIPU3HAKOB?
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7. Kak BBI cunTaeTe, KAKOBLI MOJIEKYJIAPHbIE MEeXaHU3-
MBI SIBJIEHUSA KOMILIEMEHTAPHOCTH ?

8. PaciudpyiiTe TEepMHH «IOJUTE€HHOCTh IIPU3HAKA».
Kakumu nmpumepamMy MOMKHO IIPOUJLIIOCTPUPOBATE 9TO SBJIE-
Hue?

9. YTo TaKkoe MeHETPAHTHOCTD ?

10. Yo BKIIOYAET MTOHATHE 9KCIIPECCUBHOCTH?

11. Kakyio mepcrleKTUBY B MeIUIIMHE U OMOTEeXHOJJOTUHN
MOKEeT OTKPBITH IIOUCK U U3yUYeHe IeHOB-CYIIPeccopoB?

12. KakuMm o0pasoM 3HAHMWE O IIOJMMEPHOM [IeHCTBUU
TeHOB BO3MOJKHO IIPUMEHUTD B CEJILCKOM X031 CcTBE?

13. Yo TaKoe mIeioTPOIHOE AeficTBUe reHa?



lnaea 4

HACJIEOOBAHUE NPU3HAKOB,
CLUENMJIEHHbLIX C NOJIOM.
FEEHETUKA MNMOJNA

BaKHbIM ¥ aKTyaJbHBIM HAIIPABJICHUEM HAYYHOI'O IIOWC-
Ka B 00JIaCTH COBPEMEHHOM OMOJIOTUY U CeJeKIINU ABJIAETCS
M3yUYeHNWe TeHeTUKU II0Jia: BBISBJIEHUE (PAaKTOPOB, OIpee-
JIAOIIUX PacIIpee/ieHre II0JOB B IOMYIAINAX, IPUINH I10-
SABJIEHUSA ITOJIOBBIX Pa3JINUMi.

IToroBOe pasMHOKeHUe obeclieurBaeT oOMeH HacJenCT-
BeHHOII mH(pOpMAaIMeli, YTO II03BOJIIET KUBLIM OPraHM3-
MaM IIPUCIOCAOJIUBATHCA K IIOCTOAHHO MEHSIOIIUMCS YCJIO-
BUAM Cpeabl OOMTaHUA.

4.1. BapuaHTbl onpeaeneHus nona

Omnpenesienne 1moja OOBIYHO CBA3BIBAIOT C HAJIUUYNEM O/I-
HOM ITapbl XPOMOCOM, II0 KOTOPOH OTJINUYAETCA *KeHCKUH 10
OT My:KCKoro. HamoMHuM, UTO TaKkue XPOMOCOMBI HA3bIBa-
IOT moJoBbIMHU (cM. TJI. 2). PaccMOTpuM OCHOBHBIE CIIOCOOBI
oIlpeeJIeHNs [10JIa Y PasieIbHOMOJIbIX OPraHn3MOB.

1. Y KoJIOBpaTOK, TJieli, IePBUUYHLIX KOJbUEI[OB OIIpee-
JIEHUe I10JIa IIPOUCXOMUT eIlle IO OILJIOLOTBOPEHUS B IIPOIiecce
CO3peBaHUA AUIEKJIETOK. ¥ 9THUX OPraHM3MOB PasBUBAIOT-
cs IBa copTa AHIeKJEeTOK: KPYIHLIe 1 MeJKue. B maabHeli-
IIeM M3 KPYITHBIX AUIEKJIETOK ITOABIAITCA CAMKHY, a U3 MeJl-
Kux — camibl. Takoe ompegeneHue I0Jia Ha3bIBAIOT IPO-
TaMHBIM (T. €. IIepeJ OIJIOJOTBOPEHUEM [0 CIAUAHUA raMeT).

2. Y mopckoro uepBsa Bonellia viridis m HeKOTOPBIX APY-
TUX OPraHM3MOB OIpeJesieHre I0JIa IIPOUCXOIUT IIOCJIe OILIO-
moTBopeHusi. Ero caMKu 3HAUMTENBHO KPYIIHEe, C PasIBOEH-
HBIM XO0OTKOM BEeAYT CUAAUMNI 00pas KU3HU, CAMIIBI — MHUK-
pocKonuuecKue. ¥ 9TOro UepBsi U3 AUIL B IIPOIlecce OHTOreHesa
(MHAVBUIYAIBLHOTO PASBUTUA) BBIXOAAT JUYUHKK, KOTODBIE
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yepe3 HeKOTOPOe BpeMsI B 3aBUCUMOCTHU OT TOT'O, B KaKue YCJIO-
BUS MOIAAYT, MIPEeBPAIAIOTCA UJIN B CAMOK, WU B CAMIIOB.
Ecau nuuumHKa momagaeT Ha X00OOTOK CaMKI, TO OHAa IIpeBpa-
I1aeTcs B caMIla, eCJIi IIPUKPeILIIeTCsa K cyocTparty (omope) —
TO B caMKYy. I10J0GHBIN THUII OIpeAeIeHNA M0JIa Ha3bIBAIOT JITH-
TaMHBIM (TI0CJIe OILJIOJOTBOPEHM A, T. €. TIOCJIE CAUIHUA TaMeT).

3. Y GOJIBIIMHCTBA KUBBIX OPTraHM3MOB, KOTOPBIM IIPHU-
cyllle IIOJIOBOE pPa3MHOKeHNe, HaOJIoJaeTcs CHHraMHBIH
TUII ONpeAeieHns moja (T. e. B MOMEHT OILJIOLOTBOPEHM!).
9TO — TeHeTHUECKOe ompejeseHNe I0JIa, TaK KaK 3aBUCUT
otr 6asaHca XpoMmocoM. [[OBOJILHO YACTO €r0 Ha3LIBAIOT XPO-
MOCOMHBIM OIIpeJie/IieHHueM II0JIa.

4.Y pAga MHOTOKJETOUHBIX JKMBOTHBIX OIIpeIesieHIe
I1oJia IPOMCXOIUT BHE CBA3HU C OILIOAOTBOpeHmeM. Sliiia niu
AUIEKJeTKN pPa3BUBaIOTCs 6e3 oIIogoTBopeHuA. Ilpumepom
MOT'YT CIYXKUTh HadHUU — MeJKKNe pakoobpasusbie. ITapTe-
HOTeHeTUUYeCKH pasMHOKalomecsa caMKku gaduunii (T. e. 6es
OILJIOAOTBOPEHMUS) B HOPMAJBHBIX YCJIOBUAX IIPOU3BOMAAT,
KaKk IpaBUJO, cebe MONOOHBIX ITOTOMKOB »KEHCKOTO IIOJIa.
IIpm yxyAllleHUHW YCJIOBUI CYIIECTBOBAHUA (IOHUIKEHUE
TeMIepaTyphl, YMEeHbIIIeHNE KOJNUYECTBA COTHEUHBIX JyUel,
HeXBaTKa IMHUIIU U Ap.) U3 OOBIUHBIX IapTeHOreHEeTUUECKUX
AUI, MOTYT PA3BUBATHCS HE TOJBbKO CAMKHU, HO M CAMIIbI.

4.2. XpoOMOCOMHOE onpeaeneHue nona

M3yueHme GOJBIIOTO UMCIa HOBOPOMKAEHHBIX 0Cc00eil mo-
Kasajio, UYTO y MHOTHX OPraHW3MOB COOTHOIIIEHVE MEXIY
0CO0AMHM MYIKCKOTO M KE€HCKOTO II0Jla BCErZa IPUMEDHO
PaBHO, T.e. paclleIlIeHWe IO IPU3HAKY II0Ja IIPOUCXOTUT
B oTtHoIeHuH 1 : 1. OT uero ke 3aBUCUT HMOSIBJICHNE MY KCKUX
U KEeHCKUX 0c0o0eii?

IIocKONBbKY ¥ OOJIBIIIMHCTBA JKUBBIX OPraHM3MOB IIOJI Ya-
1Iie OImpenesiAeTca B MOMEHT OILIOLOTBOPEHUSA, TO BasKHEI-
mas pojb B NeHETUYECKOM OIpeIeIeHWY IIoJIa IIPUHALJIe-
JKUT XPOMOCOMHOMY Ha0OpPY 3UTOTHI.

Tak, HaTpuMep, XPOMOCOMHBINI HabOp uesoBeKa (KapHo-
TUII) COLEPIKUT 22 maphbl XPOMOCOM, OJAMHAKOBBIX V¥ MYKCKOT'O
U YKEHCKOT'0 OPraHU3MOB, U OJHY IIapy XPOMOCOM, II0 KOTOPOi1
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pasnmuaiorcsa oba mosia. HamoMHUM, YTO XpPOMOCOMEBI, OJTMTHA-
KOBBIE y 000MX IIOJIOB, HA3BIBAIOT ayTOCOMaMHu. X POMOCOMBI,
0 KOTOPBIM MYJKCKOM M JKE€HCKUH IIOJI OTJIMYAETCA APYT OT
Ipyra, HasbIBAIOT IIOJOBLIMU, IV T€TePOXPOMOCOMAMM.

ITost0BBIE XPOMOCOMBI V JKEHIITUH OJUHAKOBLI, X Ha3bI-
BaroT X-XpoMocoMbl. [JuniongHble (coMaTrYeCKIe) KJIEeTKHU
"KEeHCKOT0 OpTaHm3Ma colep KaT ABe X-XPOMOCOMEI 1 B IIPO-
Imecce ooreHesa o0pPasyIoT ANIEKJIeTKHN, IMEIOI1e 10 OJHOI
X-xpomocome. Ilojy, oOpasymoIuii raMeTbl, OJUHAKOBLIE IIO
TIOJIOBOM XpPOMOCOMeE, Ha3bIBAIOT TOMOTAMETHBIM 1 0003HA-
gaioT XX. YV MyXUMH B IUNJOUAHBIX KJIETKAaX NMEETCS
onxHa X-xpomocoMa u OofgHa Y-xpomocoma. Ilpu cmepmaro-
reHese IOJIYUYAIOTCS TaMeThl ABYX COPTOB: ITOJIOBUHA HECET
X-xpoMocoMy, IIOJOBHUHA — Y-XpoMmMocoMmy. I1oj, KOTOpBIi
GopMUPYIOT TaMeThl, HEOJUHAKOBBIE II0 MOJIOBOM XPOMOCO-
Me, Ha3bIBaIOT reTeporaMeTHBIM 11 o0o3HauaoT X Y. Takum
00pas3oM, y YeJI0OBeKa XPOMOCOMHBLIN HAOOD BBITJISAUT TakK:

SKEeHIIUHBI — 2 X 22 + XX,

MysKuuHBL — 2 X 22 + XY,
rae 2 X 22 — 310 22 napel ayTocoM, a XX u XY — 9TO0 rere-
POXPOMOCOMBI, MJIU ITOJOBBIE XPOMOCOMBI.

B macrosamee BpeMs n3ydeHBI IATH TUIOB FeHETUUECKO-
ro omupeaesneHus moja (ta6u. 8 Ha c. 106).

Ucxona na nmpuBeeHHBIX TaOJIWYHBIX JAaHHBIX CIeAyerT,
YTO Y UeJOBeKa, MyXU-AP030(UILI 1 PALA IPYTUX OPraHu3-
MOB I'OMOTaMeTeH KeHCKUI I0oJI, y 6abouer, IIpecMbIKA0-
IUXCs, ITUL, — MYKCKOIi, HO Yy 9TUX I'PYII X-XpoMocoMa
HasBaHa Z-XpoMOCOMOI, a Y-xpomocoMa — W-XpOMOCO-
MOIi; 4, HAKOHEIl, Y MePemoHYaTOKPBIJIBLIX (ITYeJbl, OChI, Ha-
e3MHUKM) CaMIIbl PAa3BUBAIOTCA U3 HEOILJIOAOTBOPEHHBIX SMUI]
(mapTeHoreHeTUYeCKH) 1 MMEIOT TaIllJIOUIHbIN Habop XPOMO-
COM — N, a CAMKHU U3 OILIOJOTBOPEHHBIX AUIl UMEIOT AUILIO-
UIHBIN Ha0Op XpoMocOoM — 2n. XOTd HYKHO yKasaTb, UTO
B COMaTHYECKUX KJIETKaX B IPOIECcCe OHTOTEHEe3a YUCIIO XPO-
MOCOM y CaMIIOB yABawBAaeTCsa, HO roHAJbI (IIOJOBEIE JKeJje-
3bI) IPOAYIIUPYIOT rallJIONHbIE TAMETHI.

VY uesoBeKa reTeporaMeTHBIM SIBJIAETCA MYSKCKOI II0JI,
a roMoramMeTHBIM — JKEHCKUU. B coMaTuuecKoll KJeTKe
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Tabauua 8

THUIIBI TEHETUYECKOI'O OIIPENEJIEHUSA ITOJIA

I'pynnel opraHu3sMoB

Onpenenenue moja

Kencknit | My:xckoit Tun
HexkoTopkeie oTpAabl HAce- XX X0 X0
KOMBIX (MYyXH ¥ ID.) (MY3KCK.)
Hekoropsie oTpaabr Hace- XX XY XY
KOMBIX, MJIEKOTUTAIOIINX (My2KCK.)
(B TOM umHCIe 4YeJOBEK),
OOJIBIIIMHCTBO pBIO, pac-
TeHUN
Babouku, nTHUIBI, IIpe- ZW 77 ZW
CMBIKalomnyecsa, HEKOTO- (sKeHCK.)
pble BUIBI pacTeHuit
Hexkoropeie Bugbsl Hace- Z0O 77 Z0
KOMBIX (HAIpuMep, MOJIb) (*KeHCK.)
IlepemoHyaTOK pPBLIbIE 2n n n—2n
(uessl U Op.) (¥ MyXXCK.

¥ JKEHCK.)

MY KUMHBI pasHble I0JioBble xpomocoMbl (XY). B comaru-
YEeCKOU KJIETKE "KEHIITMHBI OJUHAKOBBIE IIOJIOBBIE XPOMOCO-
MbI (XX). IIpu meiiose B KasKIblil 00pasyouiicsa ciuepMa-
TO30UJ IOomajgaeT Jubo ogHa X-, Ju00 omHA Y-XpoMoOcoMa,
T. e. 00pa3yroTCA raMeThl JBYX TUIOB. B KaKayIo AHIEeKJIeT-
Ky momafiaeT Imo oxHo# X-xpomocoMe (KpoMme OZHOTO Habopa
ayTocoMm), T. €. 00pa3yI0TCs raMeThl OJHOTO TUIIA.
Pacmensierne nmo mpusHaky moJia B cooTHommenuu 1 : 1
HaO0JII0gaeTca UMEHHO IIOTOMY, UTO raMeThl ¢ X- U Y -XPOMO-
COMOIi 00pas3yIoTCs ¥ MYsKUMH B PABHBIX KOJIUUYECTBAX.

P Q@ XX X 3 XY
SKEeHIIHA MyKUnHA

e (0 &, @),

F, XX, XY, XX, XY
JKeH. MYK. JKeH. MYXK.

Pacwennenue 1/, nesouex : 1/, MaabuuKoB
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4.3. HacnepoBaHne NPpU3HaKOB,
cuensieHHbIX C NOJSIOM

B Tom ciyuae, Korga reHbl OTBETCTBEHHEBI 3a (hDOPMUPO-
BaHMe KaKoro-JInbo Ipu3HaKa, PaciioIOKeHbl B ayToCcoOMax,
HacjegoBaHMNe OCYINECTBJISIEeTCA He3aBHUCUMO OT TOTO, Ka-
KO m3 poxuTejel (MaTh WJIM OTEI]) ABJAETCA HOCUTEJIEM
n3ydyaeMoro IpusHaxa. Ho cuTryanusa pesKo H3MeHAeTCHd,
KOorJa NPU3HAKU OIpPeAesIOTCS reHaMH, JeXKaIl[UMU B II0-
JIOBBIX XPOMOCOMAaX.

X u Y-XpoMOCOMBI TOMOJIOTUYHEI, IIOCKOJLKY 00J1ama-
0T OOmIMMHU (CXOSHBIMU) TOMOJOTUYHBIMHU YUYACTKAMMU, T'Ie
HaAXOOATCS JIOKYCHI ajlJIeJIbHBIX T'eHOB. HO 5T XpOMOCOMBI
pasauuaiorcss mo mopdosoruu. IIoMruMo OOIMUX YUACTKOB
OHU HecyT 0OJIBITION HAGOP pasauyarIuxcsa renos. B X-xpo-
MOCOMe JIe;KaT I'eHbl, KOTOPhIX HET B Y-XPOMOCOME, a HeKO-
TOpbIe T'eHBI Y-XPOMOCOMBI OTCYTCTBYIOT B X-XpPOMOCOME.
Y MyXUMH B IOJIOBBIX XPOMOCOMAaX HEKOTOpbIe T'eHbI He
WMEIOT BTOPOTO aJijieii B TOMOJIOTMYECKOH XpPOoMOCOMEe.
B TaxkoM ciyuae MpU3HAK OIIpeNesiseTcs He Mapoi aIeIbHbIX
TeHOB, KaK OOBIUHLIN MEHIeJNPYIOININHA IPU3HaK, a TOIbKO
omguuM ajienaeM. Ilogmo6HOe cocTOsSAHME TeHa Ha3bIBAIOT re-
MH3UTOTHBIM.

ITpusHaxku, pasBUTHE KOTOPBHIX OOYCJIOBJIEHO OXWHOY-
HBIM aJjljiejieM, PAcIIOJOKeHHBIM B OJHOM 13 aJbTEePHATHUB-
HBIX IIOJIOBBIX XPOMOCOM, IIOJIYUMJIN HasBaHUe CIEILJIeHHBIX
c mosiom. IIpusHaKy IPEeUMYIIIeCTBEHHO Pa3BUBAIOTCA V Of-
HOT'O M3 ABYX IIOJIOB U II0-PA3HOMY HACJIEAVIOTCS V MYKUMH
" sKeHIIUH. [Ipr3HaKH, cllelIeHHbIe ¢ X-XpPOMOCOMOM, MO-
I'yT OBITh PEIleCCUBHBIMH UM AOMHUHAHTHBIMH. K pelieccus-
HBIM OTHOCSITCA: aTPO(us 3PUTEJIbHOTO HepBa, reMopUIns,
JaJIbTOHM3M (HECIIOCOOHOCTh pasauvaTh KPacHBLIM U 3ee-
HBIH IBeTa). K JOMUHAHTHBIM — PaXUT, He IOAJAIOIIUICS
JedyeHnIo BUTaMuuoM D, u TeMHasA sMajb 3y00B.

PaccmorpuM HacemoBaHUe, CIEIJIEHHOE C X-XPOMOCO-
MOIi, Ha IpUMepe PeIleCCUBHOIO reHa reMoPuInu. ¥ MYsK-
YMH T'eH reMO(UINN, JOKAJIN30BAHHBIN B X-XpoMOCcOoMe, He
UMeeT aJLjIesisd B Y -XpOMOCOMeE, T. €. HaXOAUTCA B TeMU3UTOT-
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HOM cocrossHuu. CiaenoBaTesibHO, HECMOTPSA HA TO UTO IIPU-
3HAK PEIleCCUBHBIN, Y MYKUNH OH IIPOABJIAETC:

N — reH HOpMAJBLHOU CBEPTHLIBAEMOCTH KPOBU;

h — reu remopuanm;

XbY — mysxumHa ¢ reModunneit;

XNY — my:KumHa 3ZODOB.

YV SKeHINVH IPU3HAK OIpeedeTca Hapoil aJlIeIbHBIX
TeHOB B ITOJIOBBIX XpoMocoMax XX, cjaeloBaTeJbHO reModu-
JINS MOJKET IPOSIBUTHCS TOJHKO B TOMOSUTOTHOM COCTOSTHU:

XNXN __ :xemmuna 370poBa;

XNXh __ rereposurorHas ;KeHIIUHA, HOCUTEJIHHUIA Te-
Ha reMOo(pUINM, HO 340POBA;

XbXh _ sxenmuna ¢ remoduneii.

Eciu HasBaTh BCe OCHOBHBIE XAPAKTEPUCTUKHU X-CIIEIl-
JIEHHOT'O PeIleCCUBHOI'0 HACJIEIOBAHMSA, TO OHU OYIYT TAKUMMU:

¢ 00BIYHO 3a00JIeBaHUE TTOPAYKAET MYKUNH;

¢ PEHOTUIINYECKH 30POBbIE€ HOYEPHU SIBJIAIOTCA I'eTEepO-
BUTOTHBIMU HOCHUTEJIBHUIIAME, IIOCKOJILKY OT OTIIA IOJIYYHJIN
X-xpomMocomy:

P XNXN X Xbhy
3I0pOBa b6oJieH
F1 XNxh XNxh XNy XNy
Iouyepu 3J0POBHI, CBIHOBBS 3[I0POBBI
HOCHUTEJIbHUI[bI

e cpenu CHIHOBeil reTeposmroTHbIX Matepeii (XNXDP) co-
OTHOIIIeHEe OOJBbHBIX M 3QOPOBBIX cocTaBiasioT 1:1, Tak
kak ramersl XN u X! o6pasyiorca ¢ paBHOI BEPOATHOCTBHIO:

P XNXh X XNY
310pOBa 310POB
HOCHUTEJIbHUILA
Fy XNXN XNxh XNy  xby
ooYb I04Yb 370pOBAa, CBIH CBIH
3a0poBa HOCHUTEJIbHHUIla 300POB 6oseH

Takoe HacJiefoBaHUE IOJTYUYNJIO Ha3BaHUE «KPUCC-KPOCC»
(MM KpecT-HaKPECT): CLIHOBLA HACTIEAYIOT (heHOTUIIMIYECKUA
MIPU3HAK MaTepH, a JOUepu — IPU3HAK OTIA.

3aKoHbBI Iepegaul IPU3HAKOB, CIIEILIEHHBIX ¢ X-XPOMO-
coMaMu, ObLIM BIlepBbie u3dyuensl T. Moprauom (cMm. ri. 5).
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ITomumo X-CHEILIEHHBIX, V MYKUHNH HMEIOTCSA Y -CIIell-
JeHHble mpusdHaku. OHM HA3LIBAIOTCA TOJaHAPHUYECKHMMHU U
JIOKAJIN30BaHEI B T€X palioHax Y-XpPOMOCOM, KOTOPhIE He MMe-
10T aHajoroB B X-xpomocoMme. ojlaHapuuecKue IIPU3HAKU
TaKyKe OIMPEAeJIAIOTCS OJHUM aJlIesieM, a TTOCKOJIbKY X T'eH
HAXOAUTCA TOJBKO B Y-XPOMOCOME, TO BBIABISAIOTCA OHU
TOJIBKO Y MYJKUMH U IIePeJaioTCsa OT OTIIa KO BCeM ChIHOBbAM.
K ronamgpwueckmM NTpuU3HAKAM OTHOCSTCS: BOJOCATOCTH
yIei, IepermoHKy MeK Y MabIlaMy HOT, UXTHUO3 (KOXKa MMe-
€T IVIy0OKYIO0 NCUePUEHHOCTL 1 HATIOMUHAET PhIOLIO UEITyIo).

IIpusHakm, cCBA3aHHBIE C AJIJIEIBHBIMY T'eHAMU, HAXOM -
mumucsa B X- 1 Y-XpomMocome, HacJeAyIoTCA Mo KJaccuue-
ckuM 3axkoHaM I'. Meugess.

MpumMmepsl peweHus 3agay

116. YepenaxoBad OoKpackKa, T. €. YepeJOBaHUE UEePHBIX
U JKeJITBIX ISTEeH BCTPEYAeTCsA TOJBKO y Kolnek. KoToB ¢ ue-
pernaxoBoii oKpacKoil He ObiBaeT. O0bsacuuTe, mouemy. (ep-
Has OKpacKa — JOMUHAHTHBIN IPU3HAK.)

Pemrenne. YepHasa oKpacKa KOIIIEK OIPEJEIsIeTCs reHoM B,
priskasg — b. BodaM0KHO, 9TH MeHbI PACIOJIOMKEHBI B X-XPO-
Mocome, B Y-XpOMOCOME OHU OTCYTCTBYIOT.

0603HaYnM X-XpPOMOCOMY, HeCyIyio ajaaeab B — XB,
n X-xpomocomy ¢ amrereM b — XP. CremoBaTenbHO, BO3-
MOYKHBI TaKMe KOMOMHAIINI:

XBXB _ yepmasm womka, XPXP — pwpxas xomka,
XBXb _ yepemaxoBas komka, XBY — uepnsrit kor, XPY —
PBIKUM KOT.

Tax Kak My’KCKas 0CO0b MMEET TOJIBKO ONHY X-XPOMOCO-
MY, TO KOT MOJKeT OBbITh WJIM UEePHBIM, WJIU PBHIXKUM, HO He
MOKET MMEeTh YePeIaxOByI0 OKPacKy, TaK KakK [Jid ee pas-
BUTUS HEOOXOAUMO OJHOBPEMEHHOE IPUCYTCTBME I'eHOB B u
b, a OHM MOT'YT OBITH TOJBKO B X-XPOMOCOMAX.

117. IIpu cKpelmBaHUU OEJIBIX KYP C IIOJOCATHIMHU IIe-
TyXaMU IOJYYUIN OJIOCATHIX KYPOUEK U METYIIKOB. B majb-
HeHllleM IIPU CKPEIUBAaHUU STOT0 IIOTOMCTBA MEXKIY CO00M
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mosryueHo 594 mosocaTwIxX metymika u 607 moaocaTeixX u Oe-
JBIX Kypouek. O0bsICHUTE Pe3yaIbTaThl.

Pemenne. IlonocaTas oKkpacka Kyp AOMUHUPYeET Haz Oe-
Joi. IIpusHaK ciiemieH ¢ moJoM, TaK KaK UMEIOTCA Pas3jIudus
cpenu MeTYyUIKOB U KypoueK. Paciienienue cpefu KypoueK
YKasbIBaeT Ha TO, YTO ¥ KyP reTeporaMeTHBIM II0JIOM SBJIAETCA
sKeHcKuil. OueBUAHO, B 9TOM cCJiydyae IeTYIIKU (TroMoraMert-
HBIH IIOJI) TEOPETUUYECKU U JOJI’KHBI OBITH C JOMUHAHTHBIM
OpU3HAKOM (II0J0CaThie), a CPear KypoUueK — 1/2 moJioca-

TBIX ¥ 1/, GEJBIX:

P 7AW X ZAZA
Genble oJIoCaThIe
F, 7AW ZAZa
F, ZAZA ZAZa ZAW ZaW
3/, mosocaTsle 1/, 6embie
Pacnpenenenue
110 TIOJIY:
ZAZA  ZAZa ZAW  Z2W
1/, mosnocarsie 1/, monocarsre, Gesle
HeTyIKY KYDPOUKH

118. OT omHOII Tapbl Kyp 3a HEKOTOPBHIN ITPOMEXKYTOK
BpeMeHHU ObILI0 moyueHo 140 neiniaar, us Hux 45 Kypouex,
a ocTaJibHBIe — IeTyInKu. O0bACHUTE, IOUEeMYy OT dTOMH IIa-
PBI B IIOTOMCTBE OBLIO HepaBHOE COOTHOIIEHNE MOJI0B?

Pemenne. Kypouek B mOTOMCTBE IOJIyUYE€HO B ABa pasa
MeHbIle, 4YeM HeTYIIKOB. OueBUIHO, 9TO BO3MOJYKHO, €CJIU
TOMOTaMETHBIA II0JI B OJHOM M3 Z-XPOMOCOM HMMEET pellec-
CUBHBIH JieTaJbHBIN TeH (1), KOTOPHIH IPOABUTCS Y TOJIOBU-
HBI 0C00€ell TeTeporaMeTHOTO 10JIa, YTO MBI 1 Ha0JI0JaeM Ha
JaHHOM IIpUMepe:

P Q ZLw X SAVA
KYpPOUKUu IIeTYIIKU-
HOCHUTEIN
F, QZLW Q Z'w 3 zvLz! 3 zlz!
300pOBbIE KYPOUKU 3I0POBbIE HIeTYyIIKU-

KYPOUKU TUOHYT HeTYIIKU HOCHUTEJIU

110



IIpu sTOM HOJIOBMHA KYPOUEK I'MOHET B SMOPHMOHAIHLHOM
Tepuoe.

119. YV aswmarckoit myuku (Aplocheilus) wopuuHeBasd
OKpacKa ompefejasiercsa reaom B, a ronybas — b. I'ex B mo-
JKeT HaXOAUThCA B X- U Y-XpPOMOCOMAaX, a €ro ajjiejib HU-
KOTZa He BCTpeuaeTcs B Y-Xxpomocome. Ecau cKpelruBaercsa
rojaybas caMKa ¢ TOMO3UI'OTHBIM KODPUYHEBBIM CAMIIOM, TO
KaKoe moToMcTBO 6yger B F; u F,? CaMKu y 5Tolt akBapuyM-
HO¥ PBIOKU SIBJISAIOTCA TOMOTAMETHBIM IIOJIOM.

Pemenne. CaMIIbI MOTYT OBITh TOJBKO KOPUYHEBBLIMH,
TaK Kak B Y-XpPOMOCOME BCTDPEYaeTCA TOJHKO JOMUHAHT-
HBIA TeH KOpUUHeBOl oKpacKu. CaMKH B IIEPBOM T'MOPHUIHOM
TIOKOJIEHUU BCe OYAYT KOPUYHEBLIMU, TaK KaK IIOJydYaT OT
oT1ia ¢ X-XpoOMOCOMOM JOMUHAHTHBIA I'eH KOPUYHEBOM OKpac-
Kz B. Bo BTOpOM mOKoOJIEHUU cpefu caMOK IIPOMU30IIeT pac-
memenue: !/, KopuuHeBbIX U !/, rony6pix. Takum oGpa-

30M, 00IIlee pacIerjenue Oymer:

P Xbxb X XByB
ronybas KOPUYHEBBIN
F, XBXb XbyB
KOpHUYHeBasa KOPUYHEBBIH
F, XBXb Xbxb XBYB XbyB

KOpUYHeBasA TroJiy0asd KOPUUYHEBBII KOPUYHEBBINA

120. Camiia 1po30UIBI C JKEJITBIM TEJIOM U KOPOTKUMU
KPBLIbAMU CKPECTHUJIN C CEPOTEJI0N JINHHOKPBLION CaMKOIA.
B F, Bce Myxu C CepeIM TeJOM M JJIMHHBIMU KDPBLIbAMHU.
B F, nonyueno 58 caMOK ceprIX JIMHHOKPBLIBIX U 21 cepas
KOPOTKOKDbLIad, 29 caMIIOB CEphIX MJIUMHHOKPBLIBLIX, 11 ce-
PBIX KOPOTKOKPBLIBIX, 9 KeJITHIX KOPOTKOKPBILIBIX U 32
JKEeJIThIX IJINHHOKPBIIBIX. O0BACHUTE MOJYUEeHHBIE Pe3yb-
TaTHI.

Pemenne. Cepasa okpacka (A) IOMUHUPYET HAL JKeJITOM
(a), a gnauuable KpbLIba (B) — mag xoporkumu (b). Pac-
IIeIlJIieHe 0 OKPacKe TeJia IIPOM30IILI0 B OTHOIIeHun 3 : 1
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(119 cepnix : 41 KeJnThIX), IPU STOM KEJITBIMH OKa3aJNCh
TOJILKO TOJIOBUHA CAMIIOB. OTO pACIIeNJieHre XapaKTepHO
JLJIsT HacJeIOBAHUS CIIETIJIEHHBIX C IIOJIOM IPU3HAKOB, KOT/a
rOMOTaMeTHBIA Mol (y APo30(UJIbI CAMKH) HMeeT JOMIH-
HAHTHBLINI NPHU3HAK, a IeTeporaMeTHBI — pelecCHUBHBINI.
JinHAa KpPBIIBEB OIpeNeideTcA ayTOCOMHBIM T'€HOM, TaK
KaK cpeiud CaMOK M CAMIIOB pacIIellieHre UJEeT OANHAKOBO
IpuMepHO B oTHomreHuu 3 : 1. B obIieM cpeau caMOK HIET
pacIiienyienre TOJIbKO 0 JJINHE KPBLIBEB, & CPEIN CAMIIOB —
0 OKpacke Tesia 1 : 1, Mo ganHe KpbLIbeB — 3 : 1, mosToMy
obmree pacmierienre 3 : 1 : 1 : 3.

P Q@ XAXABB X 3 X?Ybb
cepasa JKeJIThIN
IIUHHOKDBLIAA KODPOTKOKPBLIBIH
F, Q@ XAX?BB 3 X*YBb
cepada cepbIit
IIUHHOKDBLIAA IIUHHOKPBLIBIH
P, (Fy) Q@ XAX?Bb X 3 XAYBb
cepad cepbIit
IIUHHOKDHLIAA KOPOTKOKDBLIBIH
Fo: XAXAB-, XAX*B— XAXAbb, XAX%bb
3/, cepble : 1/, cepbe
IJIMHHOKDBLIbIE KOPOTKOKDHLIbIE
XAYB- u XAYbb X2Ybb u X?*YB-

(/9%3/) Agx1/y  (A/gXt ) (H/5%X3/y)
3/gceppie  1/gceppie  1/gxemrtnie 3/ senThle
IJINHHO-  KOPOTKO- KOPOTKO- IJIMHHO-
KPBLIBIE KDBLITBIE KDBLIBIE KPBLIBIE

121. PelieccuBHBIN I'eH JAJBTOHM3MA HAXOAUTCI B X-XPO-
mocome. OTell IeBYIIKK CTPALAET JaJbTOHI3MOM, TOTAA KaK
MaTh U BCe ee MPEIKM PasjnuyaloT I[BeTa HOpMAaJbHO. [le-
BYIIIKA BBIXOAUT 3aMy2K 34 3J0POBOr0O IOHOINY. UTO MOXKHO
CKas3aTh 0 UX OYAYIIUX CHIHOBLAX U AOoUepsX (IIPU YCIOBUHU,
YTO CBLIHOBbS M JOUEPU He OYAYT BCTYIIATh B OpaK C HOCHUTE-
JaMU reHa reMouinm)?
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Pemrenne. [leByImKa, 0 KOTOPOIl HIOET peub B 3ajmaue,
pasauuaer IBeTa HOPMAJbHO, HO SIBJIAETCS IeTePO3UIOTHON
HOCUTEJbHUIIEH TeHa JaJlbTOHM3Ma. Bece mouepu ot Opaka co
3IOPOBBIM IOHOIIEeH OYAYyT pasjuvyaTh I[BeTa HOPMAJIBLHO,
a II0JIOBHHA CHIHOBEH OKAMKYTCsA SAJbTOHUKAMIK:

P Q XHXh X 3 XHY
HOCUTEJbHUIIA 3I0POB
F, XHXH  xhxH XHY xXhy
JeBOUKa JeBOUKa MaJIbUYUK MaJbUYUK
3I0poBa HOCUTEJIb 3I0POBBIH OaJIbTOHUK

KoHmponbHbie 3adaqu

122. V KoIlleK pbhIXKas OKpacKa IIepPCTH OMIpenesisaeTcs
JOMUHAHTHBLIM reHoM B, a uepras — b. I'er B cuemien ¢ mo-
soMm. Ilpu CKpeluBaHUM UYEePHON KOIIKU C PBIXKKUM KOTOM
B IIOTOMCTBE BC€ KOTBI UepHBIE, & KOIIKU C UYepernaxoBOu
OKpackoil (TpexmBeTHble). Kakue KoTAaTa OyAyT IPU CKpe-
IUBAHUU PBIJKEN KOIIKHU C UePHBIM KOTOM?

123. JKeHckoe pacTeHme [peMbl, wuMelollee Y3Kue
JIUCThSI, OIBIIAIOT NBLIBIIOA MYKCKOTO PaCTeHUS € HOP-
MaJbHBIMU JIUCThAMHU. B F; 'xeHCKMe pacTeHUA UMeIOT HOP-

MaJIbHBIE JIUCThs, a MY:KCKHe — y3Kue. Kaxkoe moayumrcsa
IIOTOMCTBO, €CJIM IIBeTKH KeHCKHUX pacTeHHit F, ompLiaTs
TIBLJIBIION MYKCKOTO PACTEHUA, aHAJOTUYHOTO OTIIOBCKOMY 7

124. Y xyp mojsocaTas OKpacKa OIepeHUSA OIpejessaerT-
csA JOMUHAHTHBIM IreHoM B, a uepras — b. OT Her3BeCTHBIX

KYPUIBI ¥ [eTyXa MOJIyYeHBI IBIILUIATA: 1/ UepHBIX Kypo-
9eK C HOPMAJbHBIMH HOTaMM, !/g IIOJOCATHIX IIETYIIKOB
¢ HOPMAaJbHBIMU HOTaMH, !/; UepHBIX KOPOTKOHOTUX KYypPO-

YeK n 1/3 II0JI0CaThIX KOPOTKOHOI'X IIETYIIIKOB. Ol'Ipe,I[eJII/I-

Te (heHOTUIIBI U TeHOTHUIIBI POIUTEIEH.

125. My:xumHa-TaJdbTOHUK (IIBETOBAs CJEIOTa, IPU3HAK
CIIEILIEH C IIOJIOM) JKEHMJICA HA JKeHINUHE C HOPMAJIbHBIM
3peHneM, HO UMEBIIIeH OTIla-IaJlbTOHUKA. MoMKeT I y HUX
POAUTBCS AOYL-IAJIbTOHUK? KaKoBa BEPOSTHOCTH POKIAEHUS
TEPBLIX IBYX CBIHOBEH-TaJIbTOHUKOB?
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126. Orell 1 CbIH — JAJbLTOHUKM, a MaTh pas3jnvaeT IBe-
Ta HOpMaJbHO. IIpaBuUJIBHO JU OyAET CKasaTh, UTO B STOH
ceMbe ChIH YHAaCJeI0BaJl CBOM HeJOCTATOK 3PEHUs OT OTIa?

127. My:KumHa ¢ HOPMAJBHHOU CBEPTHLIBAEMOCTHIO KPO-
BU B3BOJIHOBAH M3BECTHEM O TOM, UTO CECTPa €ro KeHbI Po-
Iuja MajdbuuKa-reMopuinka (MysKUMHA OyMaeT O 30-
PoBbe cBOUX OyAyIIUX HeTeii). B Kakoii Mepe MOTJIO ObI ero
YCIOKOUTH COOOIIEHNEe, UTO CPeAUu POJCTBEHHUKOB €ro JKe-
HBI [10 MATePUHCKON JIUHNY reMoQUINA HUKOTAA He HalJIo-
Jajach?

128. Kakwue geTu Morju OBI POAUTHCA OT OpaKa MYyakK-
YNHBI-TeMOpUINKA C KeHIITNHOI, cTpagaplneil JaJIbTOHNS-
MOM (2 B OCTAJILHOM — MMeIOIlell BIIOJIHE 0JIAarOMOJIyUHBIi
reHoTHuI)?

129. [Toub KaIbTOHWKA BBIXOJUT 3aMYyJK 34 ChIHA APYTO-
ro TaJIbTOHWKA, IPUUYEM *KeHUX U HeBeCTa PasJinyaloT I[BeTa
HOpMaabHO. KakuM OyeT 3peHue y ux gereii?

130. Y MoI0ABIX HBIMIJIAT HET BHEIIIHe 3aMeTHBIX II0JIO-
BBIX IIPU3HAKOB, a MEXXKIY TeM 9KOHOMUUYECKU Iiejiecoodpas-
HO YCTaHaBJIMBATD AJIA OYyAYIIUX MMETYIIIKOB U KypoueK pas-
JIMYHBIE PEKUMBI KopMiieHusi. Henbsst Iy I BBIABICHUS
10JIa BOCIIOJIL30BATHCA TEM 00CTOATEIHLCTBOM, UTO I'eH, OIIpe-
IeJIAIONINi YepHYI0 NI PAOYIO0 OKPACKY, HAXOAUTCA B X-XPO-
MocoMe, HmpuueM pAbasdg OKpacKa AOMHUHHPYyeT. Pasiaumumns
MEKIY 00eMMU OKPACKAMU CTAHOBATCSA 3aMETHBIMU CPasy iKe
1ocje BBUIYILICHUS IBIIAAT. [IpyMuTe BO BHUMAaHUE, YTO
y ITUIL TeTepPOraMeTHBII 0 — JKeHCKUH.

131. Anp0MHUBM ONpeeiaeTCA PeIeCCUBHBIM ayTOCOM-
HBIM I'€HOM, a reMO(UJINA — PEleCCUBHLIM I'€HOM, CIIeM-
JeHHBIM ¢ mojsioM. JKeHIuHA-aIBOMHOC, OTEl KOTOPOU OBII
reMo(MJINKOM, BEIXOAUT 3aMY2K 38 HOPMAaJbLHOTO MYKUNHY,
OTeIl KOTOPOro ObLI aabbuHOCcOM. KakoBa BepOATHOCTD POIK-
IeHUA B 9TOM ceMbe IIePBBIX JBYX CHIHOBEH HOPMAJIbLHBIMU?

132. Orerr u chblH B ceMbe KaperJyasble TeMODUIUKH,
a MaTh UMeeT HOPMAaJbHYIO0 CBEPTHIBAEMOCTh KPOBU U I'OJIY-
6orsaasad. MoKHO JIM CKas3aTh, UTO ChIH YHACJEI0BaJ CBOU
MPU3HAKHU OT OTIa?

133. Ot mapwel mMyx aposoduiabl moaydueHo 210 morom-
KOB, 13 HUX TOJbKO 71 camer;. Kak 5T0 MOXXHO 00bACHUTH?
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134. Y uesoBexka B Y-XpOMOCOMe HAXOAUTCA T'€H, OIIpe-
IeJIAIINI Pa3BUTHE IePEeIOHKY MeK Iy BTOPBIM U TPeThUM
najabiiamu Hor. OmpemenauTte, Kakue OyAyT OETH WM BHYKU
Y MYKUMHBI C IEPEHOHKAMY MEXKAY MMAJIbIAMMU U KaKOBa UX
BEPOATHOCTH?

135. YV uenmoBeKa €CTh HACJIEJCTBEHHOE aJlJIePrUUecKoe
3a0o0jieBaHIIE — TeMOpparndyecKuil JuaTes3, BHISLIBAEMBIN pe-
IIeCCUBHBIM I'eHOM. AJIJIeJ I 9TOr0 reHa HaXomATcsI B X- U
Y-xpomocomax. OmpenmennTte, Kakue OYAyT OeTU WM BHYKH,
ecJIi POAUTEJIN: a) MaTh U BCe ee IPeIKU 3[I0POBhI, OTell 60-
JieH; 0) OTell 1 BCe ero IpeaKu 3J0POBhI, a MaTh 60JIbHA?

136. IIpu cKpemmBaHUM KPACHOTJIA3BIX MYX APO30QU-
JIBI MEeXKAy co00¥ B IIOTOMCTBE OBLIO IOJiyueHO 81 KpacHO-
rjaasad caMKa M 79 KpacHOrJIasbIiX M 0eJIorJIas3bIX CaMIOB.
Kaxoro moroMcTBa ClIeayeT OKUAATh OT CKPEIMBAHUA Ca-
MOK MCXOIHBIX MYX C 0€JIOTJIa3bIM caMIioM?

137. IIlpu cKpemMBaHMM KOIIIKMW, WMEIOIIEH dYepemnaxo-
BYIO OKPACKY IIIepCTU (TPeXI[BeTHHIE) C PhIXKUM KOTOM B He-
CKOJIBKUX IIOMETaX I0Jy4YeHo 18 uepenaxoBbIX U 14 PBIKUX
KoIlleK, 16 peixkux u 17 uepHBIX KOTOB. CKpeluBaHue uepe-
TMaxXO0BOM KOIIKY C YePHBIM KOTOM aajio 10 uepemaxoBbIX U
13 pBIKUX KOIIEeK, 11 uepHbIX u 8 uepHBIX KOTOB. O0BscC-
HIUTEe Pe3yabTaThbl.

138. T'unonyiasMusA sMaay HacJeIyeTcsd KaK JOMHUHAHT-
HBIN, CIEeILIeHHBIA ¢ I0JIOM IIpuU3HAK. B cembe, rae oba po-
IUTEeJs CTpamaju 3Toll aHOMAaaWell, POAUJICA CBIH C HOP-
MaJIbHBIMH 3yb6amu. OipemenuTe BEPOSTHOCTH TOI'O, YTO
caenyoIie aBa pebeHKa OyAyT ¢ HOPpMaJIbHLIMU 3y0aMu.

139. T'umepTpux03 ompeeJsieTcsad TeHOM, JeXKaIuM
B Y-xpomocome. KaxkoBa BEPOSTHOCTh POKAEHUA pebeHKa
C BOJIOCATBIMHU YyIIIaMH B Ce€Mbe, T'Jle OTell — reMO(GUIUK
c runeprpuxo3om? PellecCuBHBINA reH re MOMUINN HAXOMIUT-
csa B X-XpoMocoMe.

140. Kapersazas KeHIMHA C HOPMAJBHBIM 3PEHUEM
BBIXOJUT 3aMy’X 3a MY/KUMHY C TaKUM ’Ke (DeHOTHUIIOM.
Y HUX POAMINCH T'OJYOOrJIasbIii MAJBUNK C I[BETOBOII CJIEIIO-
TO¥ 1 KaperJasas JeBoOuKa ¢ HOpMaJbHbIM 3peHneM. KakoBa
BEPOSITHOCTD POYKIEHMS rOJIy0O0rIa30ro MaJIbUMKaA ¢ HOPMAJIb-
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HBIM 3pEHUEM, €CJIM JaJbTOHU3M — IIPU3HAK, CIIEILJIEHHBINA
c moJyiom?

141. KeHiuua ¢ HOPMAJBHBEIM I[BETOM 3y0OB BBIIILIA
3aMy’K 3a MYKUMHY C TEMHBIMU 3ybaMu. ¥ HHX POIUJIOCH
4 MeBOYKHU C TEMHBIMHU 3y0aMu 1 3 MaJIbUMKA ¢ HOPMaJIbHBIM
nBeToM 3y00oB. OIpenesnTe XapakTep HacJeZOBaHUA I[BETa
3y0OB U T€HOTUIIBI POAUTEIIEH.

142. Arammariao0yInHeMus HAcJeoyeTcsa KaK pellecCuB-
HBIT mpusHak. OgHa 13 ee GopM oIIpemeAeTCa ayTOCOMHBIM
TeHOM, Apyras — JeKamuMm B X-xpomocome. OmpenmenuTe
BEPOATHOCTh POKIEHUA OOJBHBLIX JeTell B ceMbe, I'le W3-
BECTHO, UTO MaTh IeTePO3UTOTHAA IO 000MM IreHaM, a OTelr
3I0POB U UMeEeT JINITh JTOMUHAHTHEIE TeHbI.

143. YV uenoBeKa NAJIbTOHU3M — PEIeCCUBHBIM, CIIeIl-
JIEHHBIN C II0JIOM, ITPU3HAK, a OAWH U3 BUJOB aHeMuwu (Ta-
JacceMmusA) HacJeoyeTcs KaK ayTOCOMHBIM MAOMUHAHTHBIA
npusHak. ['oMo3uroTel mo TajiacceMum (OoJbIIasd Tajacce-
MUs) 00bIYHO morubaioT. JKeHITMHA ¢ HOPMAaJbLHBIM 3peHU-
eM, cTpajalas MajJoll TajacceMueli, B 6paxke co 3L0POBBIM
MYJKUYMHOM, HO JaJbTOHUKOM, NMeEEeT ChIHA-aJIbTOHUKA C JIeT-
Koit opmoii Tamaccemuu. KakoBa BepOATHOCTH POKIECHUS
CJIeQYIOIIEero cbiHa 0e3 aHoOMaJJIui?

144. TunepTpuxo3 mepegaercsa ¢ Y-XpPOMOCOMOIi, a IIO-
JIUAAKTUWINA (MHOIOIIAJIOCTh) — ayTOCOMHBIM NOMUHAHTHBIN
mpusHakK. B ceMbe, Tle OTeIl MMeJ TUIEPTPUXO03, a MaTh —
MOJIUAAKTUINIO, POAWIAChE HOpMaJabHasA Aoub. KakoBa Bepo-
ATHOCTH TOT'0, UTO CJIEAVIOIIUN peOeHOK OymeT ¢ 06erMu aHo-
MaauAMU?

145. Y ogHot HOPMAaJIBLHOM CYIIPYKeCKOI mapbl POAUIICS
CBLIH-aJIBOMHOC, CTPAJAIOIINI reModuiIneli, a B JadbHeHIIIeM
TPU AOUepHu: ogHAa aJb0uHOC U aABe 0e3 aHoManuii. KakoBbl
TeHOTHUIILI poauTeaeii?

146. T'unmepTpux03 oOmpeAeasieTcs TeHOM, JIeXKaIuM
B Y-Xpomocome, a ofHa 13 (OPM UXTHO3a SIBJIAETCS PeIlec-
CUBHBIM, CIIEIJIEHHLIM C IIOJIOM HpHU3HaKOM. B cembe, rie
JKeHIIMMHA HOPMAaJbHa, a MY:KUWHA C TUIEPTPUX030M, PO-
IUJICA MaJbUUK C IpU3HAKaMU uxTruosa. OmpegeanuTe Bepo-
ATHOCTD POKIEHUS B 9TOI ceMbe JeTelt 6e3 aHOMAJIMH.
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147. Y Hae3qHUKA MOPMOHMEJJILI CAMIIBI Pa3BUBAIOTCA
napreHoreHeTndyecku mus auil. CKpeluBaHNe UepPHOTJIa30i1
CaMKH C KPACHOTJIa3bIM CAMIIOM B IIE€PBOM IIOKOJIEHUU IAJI0
yepHOTJIa3blX Hae3JHUKOB. Kakue camipl moasarca B Fy?

148. KeHmurHa-JaIbTOHNK BBINLIA 3aMYsK 38 MYKUNHY
c BoJiocaThIMU yIiitamMu. Kakue meTu MOTYT POAUTHCA y HUX,
€CJIN PelleCCUBHBIN I'eH JaJbTOHN3MA JIOKAJIN30BaH B X-XPO-
MocoMe, a TeH BOJIOcCAThIX yIieii B Y-xpomocome?

149. YepHbIHl TEMHOKOMKUH METYX C PO3OBUAHBIM I'peb-
HeM CKPeIIeH C II0JIOCATOIl TEMHOKOMKeH KypuIleii, nMeroIei
JUCTOBUAHLIN Ipeberb. Cpenu HbIILIAT 12 mojsocaThIX TEM-
HOKOKMX TETYIIKOB, 4 IIOJI0caThIX OeJIOKOKUX IIeTYIIKA,
10 uepHBIX TEMHOKOXKHNX KypoueK U 4 uepHbIe OeIOK0KIe
Kypouku. Bce HIbIIATa ¢ po30BUAHBIM rpebHeM. KaKoBBI
TeHOTHUIILI poguTeaeii?

Bonpoce! 05151 camokoHmporns

1. Kakue TUIIBI OIpeAe/ieHIs 0Jia BbI CMOJKeTe Ha3BaTh?

2. Kakue XpoMOCOMBI HA3bIBAIOT IIOJIOBBIMU?

3. Kaxoii o1 Ha3hIBAIOT TOMOTaMETHBIM, 1 KAKOH — TIe-
TeporamerHbiM? IlpuBeauTe MpUMeEpHIL.

4. TTouemy poOKAaeTcs IPUMEPHO OJUHAKOBOE KOJIHYe-
CTBO 0C00eil MYyKCKOI'0 1 »KeHCKOro moJia?

5. Kak reHeTruuecKu oIpeesieTcs I0J y yejaoBeKa?

6. HasoBure reHerudecKkre u (pusuosiornueckue (paxTo-
PBI, OIpeIessION[ye II0J Y YeJIOBeKA.

7. Yo TaKoe CIlellJIeHNe I'eHOB ¢ IIOJ0M?

8. Kakune 0coGeHHOCTY HACJIEeNOBAHUA IIPU3HAKOB, CIIEll-
JIEHHBIX C [10JIOM, BbI MOXKETe Ha3BaTh?

9. Yro Taxkoe rojmamgpuueckue npusHaku? IlpuBegure
nmpuMep.

10. O KaKuxX DpU3HAKaX FOBOPAT, UTO OHU OIPAHUUEHBI
mojom?

11. O0baAcHuUTE, moueMy OJM3KOPOIACTBEHHLIE OpaKu
YacTO NPUBOAAT K HOHUMKEHHUIO KU3HECIOCOOHOCTH IIOTOM-
CTBa ¥ €ro BhIPOIKIEHUIO.

12. KakuM 00pa3oM IPOUCXOIUT OmpeAesieHne moja 6y-
IyIIero opranmuama?
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13. Kakoe mpaxkTuuecKoe 3HAUEHUE MOXKET HMEeTh HC-
KYCCTBEHHOE M3MEHEHNE COOTHOIIEHN II0J0B?

14. O0bACHUTE C MO3UINHU T'eHEeTUKHU, II0UYeMy OO0JIBLICEB-
IMIUX MYXKUYUH HAMHOTO GOJIBIITE, YeM YKeHIUH?

15. Kakoe mpaKTuuecKoe 3HaUeHHUe [Jis UeJOBeKa MO-
JKeT UMeThb u3yueHune IPU3HaKOB, CIEeIJIeHHBIX ¢ TTOJIOM?

16. BcnomuuTe, Kakue reHbl, He NMEIIe OTHOIIIeHU
K II0JIY, PACIIOJIOMKEHBI B IIOJIOBLIX XPOMOCOMAaX?

17. ITouemMy TPOSABJISIOTCA B BUJAE IIPU3HAKA PEIECCUB-
HbIe TeHbI, JOKAJIN30BaHHLIe B X-XPOMOCOME UesioBeKa?



lnmnaea 5

CLEEMMEHUWE TEHOB
N KPOCCUHIOBEP.
FrEHETUYECKUE KAPTbI

Hacunenosanne mo sakonam I'. Mengesnss mabJurozaercs,
eCJIU OTHeJIbHbIE TeHbI HAXOAATCS B PA3HBIX TOMOJIOTUUECKUX
XpoMocoMax. B aTom ciyuae meiicTByeT 3aKOH He3aBUCUMO-
ro0 KOMOMHUPOBAHUSA MIPU3HAKOB U Pa3JIUYHBIE COPTA TaMeT
00pasyioTcss B PaBHBIX Ipomoprnusax. Hampumep, B ciaydae
IBYX Iap aJbTePHATUBHBLIX NPU3HAKOB, OIPEIEISAEMbIX IBY-
Ma reiaMu A u B, ciyuaiinoe pacmmosyioskeHue 9TUX IIap Xpo-
MocoM B MeTadase PeIyKIIMOHHOTO HeJIeHUs Meio3a II0 OT-
HOIIIEHUIO K IOJII0CAM JeJIeHUA KJIETKHU OIpPeNesUT, B KAaKOM
COUeTaHUHU MOMALYT aJlJIeJ N 3TUX T'eHOB B TaMeThI:

A B A Db
_= uwim — —y
a b a B

B cymiHOCTH 5TO 3aKOH HE3aBUCHMOIO KOMOMHMPOBA-
HUS XPOMOCOM, HO OH MMEeT OrPaHNYEHNEe, TaK KaK YHCJIO
map XpoMOCOM Y TUILIOUIHBIX OPTaHU3MOB orpanudyeno. Ha-
IIpUMeED, y UesIoBeKa 23 maphl XPOMOCOM, II0O9TOMY He3aBU-
CUMO KOMOMHUPOBaThCA OyAYyT He 6osiee 23 map MPUBHAKOB.
Tak KaK YKMCJIO T€HOB BO MHOTO pa3 IIPEBHIIIAET YKCJIO Iap
XPOMOCOM, CJIeIOBATEJIHLHO B OJHON Iape XPOMOCOM MOKET
HAXOJUTHCS 3HAUUTEIbHOE KOJIUMUECTBO I'eHOB.

B camom gene, y Jr000ro opraHmsMa IPU3HAKOB OYEHDL
MHOT0, a4 YKCJIO XPOMOCOM HeBesInKo. Kak ke HacienyrooTes re-
HbBI, PACIIOJIOKEHHbBIE B OTHOU IIape rOMOJIOIMYHBIX X POMOCOM ?

IIpu rubpugoiornyecKoM aHaause 6epeTcs, HalIpuMep,
IIBe Iapbl aJbTePHATUBHBIX IIPUSHAKOB, OIpENe/sAeMbIX MIBY-
MA IMapaM¥ aJjijaesei, JiedKaluX B OJHOI Ilape XPOMOCOM,
¥ He3aBMCHMOT'0 KOMOMHUPOBAHUA STUX IIPU3HAKOB He OymeT.
TeHbI OKAXKYTCA CBA3AHHBIMU B T€X COUETAHUAX, B KAKUX OHU
OBLJIN Y MCXOMHBIX poauTeseii (cM. cxemy Ha c. 120).
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OTO ABJIeHUE OBIIO 00HADPYIKEHO Y AYIIUCTOTO MOPOIIKA
B 1906 r. V. Barcorom u I'. IleHHeTOM 1 Ha3BaHO «IIPUTIIKeE-
HueM», a T. Moprau oO0bACHUJ SBJIEHVE U OIPENENU] ero
KakK CIeIJIeHue.

Boabiryio paboTy Mo n3yueHUIo HacJieJOBaHUS Heallelb-
HBIX T€HOB, PACIIOJIO}KEHHBIX B OJHOU mape TOMOJOTHUUYHBIX
XPOMOCOM, ¥ CO3JJaHUIO XPOMOCOMHOM TEOPUM HACJIEICTBEH-
HOCTU OCYIIIeCTBUJIM aMepUKaHCKUM yueHbll T. Mopran u
ero yuenuxu A. CrepreBanr, K. Bpumxec, u I'. Mémrep.
BosbmuHCTBO TOKa3aTeJbCTB B IIOJIB3Y XPOMOCOMHOM Teo-
pPUU HACJIEACTBEHHOCTU OBLIO IIOJYyUYeHO Ha OCHOBAHUU OIIBI-
TOB C IIJIOJOBOI MYIIKOI APO30(MUIOLN.

Br16op apo3oduiabl 661 IPOSUKTOBAH CIEAYIOIIUMU yC-
JIOBUSMU:

1) Mymiku 00JIafal0T YeTKO BLIPAYKEHHBIMY BHEITHUMU
nmpusHaKamMu (OKpacKa Tejia, AJUHA KPBLIBEB W Op.), JO-
CTYIIHBIMU IJisi Habaogenus (puc. 17);
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FRREEA

E

Puc. 17. Pa3Hble HacneacTBeHHbIe hOpMbl MyXuU Apo30duUnbI:

A — camen; B — camka (gukuit Tun); B — cepoe Teso, pyaumeH-
TapHbIe (3aUaTO4YHbIe) KPbLIbA; [' — cepoe Teso, HOpMaJIbHBIE
KDPBLIbA; [| — TeMHoe TeJio, pyAuMeHTapHble KPbLIbia; E — TeMHOE
TeJIO, HOPMAaJIbHbIE KPBLIbS

2) HeOOJIBIIIOE YKCJIO KPYITHBIX XPOMOCOM — 4 IaphI;

3) 6pIcTpasa cMeHa MOKoJdeHU (Kaabpie 10 CYyTOK) U BbI-
COKad MJIOJOBUTOCTD, UTO BasKHO AJIS CTATUCTUUECKOTO aHa-
JI3a U TMOJYUYEHUA JOCTOBEPHBIX BHIBOJOB;

4) yeTKOe pasjauuMe MEXKJY JKEeHCKUMHU M MYsKCKUMH
0c00aMU, 00ECIIeUNBAIOIIlee BOBMOKHOCTEH KOHTPOJIA IIPU CIIa-
pUBaHUM;

5) JIETKO pa3BOAATCA B JIaOOPATOPHBIX YCJIOBUAX HA IIH-
TaTeJbHBIX CPefax U3 PACTUTEIHHOTO ChIPbA.

Y npos3oduybl TeHbl, KOHTPOJUPYIOIINE OKPACKY Teja
(cepoe — UepHOE) U IJIUHY KPBLIBEB (AJMHHBIE — 3aYaTOoY-
HBIE), PACIIOJIOYKEHBI B OJJHOM XPOMOCOME.

T. MopraH CKPecTHJI IBe 0CO0M, OTINUAIOIINECs JPYT OT
JIpyra o OKpacKe Tejia W IJIWHE KPBLLILEB (OH IIPOBOJIUI Pe-
IeCIPOKTHBIE CKPEIMBAHNUA, T. €. CKPEIIUBAHUA B 000MX Ha-
IIPaBJIEHUAX, KOTa B OOJHOM CKPEIVBaHUM B KauecTBe Ma-
Tepu Oepercs ogHa opMa, a OTIIa — JApyrasd, a B 060paTHOM
ckpemuBanuu (F,) — HaobopoT). CaMKa umesa cepoe Teslo
¥ HOpMAaJbHBIE KPBLIbA, & CAMeI] — YepPHOe TeJIO U 3a4aTou-
HBIE KpbLIbA. O603HAUEHNE TeHOB — HavaJibHbIe OYKBBI aHT-
JUNCKUX Ha3BaHUU ITPU3HAKOB (CM. cxeMy Ha c. 122):

b — uepnoe Teio (black),

b™ — cepoe Teio,

vg — 3auaTouHbIe KPbLIbs (vestigial),

vgT — HOpMaJbHBIE KPBLILA (3HAKOM + IIOKAa3aHBI J0-
MUHAHTHBIE ITPU3HAKI).
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W3 cxembl BUIHO, YTO IIPU CKPEIUBAHUY MYIIKHU, 00Ja-
Jarolell cepulM TEJOM M HOPMAJIbHBIMU KPBLIbAMU C MYIII-
KOi, HMeIoIell TeMHYI0 OKPACKy TejJa W 3auaTOuHbIe
KPBLIbSA, B IIEPBOM IIOKOJIEHUY I'MOPUAOB BCe MYIIKKU OYIyT

btvg™
CepBIMH, ¢ HOPMAJIbHBIMU KPBLIbAMU | ——— |. OTO reTepo-
bvg
3UTOTAa MO ABYM IIapaM ajliejeil (cepoe TeJo — TeMHOe TeJI0
¥ HOPMAJIbHBIE KPBLIbA — 3a4YaTOYHBIE KPBLIb). urere-

PO3UTOTHBIX CAMOK CKPEIIMBAIOT C aHAJOTMUHBIMU CaMI[aMU
(JieBasg YacCThb CXEMbI) ¥ BOIPEKU OKUIAEMOMY COOTHOIIIE-
HuO BF, 9: 3 :3: 1 moxyueno 3 : 1. 9To 00bACHASTCA JIOKA-
Jau3arnueil TeHOB B OJHOII XPOMOCOME, T. €. T€HbI CIIEeIJIEHbBI
MeKAy coboi 1 HacJaeqyIoTCsa BMeCTe.

btvg™
IIpy cKpeluBaHUM TUTE€TEPO3UTOTHBIX CAMOK —b—
vg
bvg
€ AUTOMOSHTOTHBIMY | == | CAMIAMHU B BO3BDATHOM CKpe-
vg

muBauuu F (B) (IpaBasg 4acTh CXe€MbI) CAMKU IPOAYIIUPYIOT
YyeThIpe BHUAA TaMeT: ABa POAUTEIHCKUX U JABAa HOBBIX TaK
Ha3bIBA€MbBIX KPOCCOBEPHBIX TaMeT, 00pa3yloniuxcsa 6aro-
Iapsa KPOCCUHIOBEPY (IIEPEKPECTY XPOMOCOM).

Taxum o0pazoM, B aHAJIHU3UPYIOIEM CKPEIUBAHUY B IIO-
TOMCTBE HOABJIAIOTCS YeThIpe (EeHOTUMUIECKUX KJacca MyX:
JIBa U3 HUX MMOXO0KU Ha MCXOTHBIX POAUTEJEH (HEKPOCCOBEp-
HBIX), IBa APYTUX — C HOBBLIMU COUETAHUSIMU MPUSHAKOB —
KPOCCOBEPHBIX.

YucIeHHOCTh MYX ITapbl KPOCCOBEPHBIX KJIACCOB COCTA-
Buaa 17% ot obIero KoaudecTsa IIOTOMKOB, ITOJTYUYEHHBIX OT
QHAIM3UPYIOLIETO CKPEIUBAHUSA. ITO U ABJAETCA MPOILEH-
TOM KPOCCHUHIOBEpPa Me:KAy reHaMu V 1 bg, MU 0THOCUTEJIb-
HBIM PACCTOSIHUEM MEKIY HUMU.

PesynbTaThl JAHHOTO W IPYTUX IPUMEPOB YKA3bIBAIOT HA
TO, YTO T'e€HBI, PACIIOJIOKEHHBLIE B OJHON XpOMOcCOMeE, Hei-
CTBUTEJNLHO CIEIJIEHBI W JIAIIE C OIPEeJeJeHHOM YacTOoTOoH
Pa3beIUHSAIOTCA BCJIEACTBUE KpoccuHroBepa. Hacrora (IIpo-
IIeHT) MepeKpecTa MeKAy IBYMA CIEIJIEHHBLIMU T'eHaMu 3a-
BUCHUT OT PACCTOAHUS MEXKAY TeHaM1 B XPOMOCOMeE U IIPOTOP-
IMUOHAJIFHA 3TOMY PACCTOAHUIO: UeM OJIMIKEe PaCIIOJIOKEHBI
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reHbl B XPOMOCOME, TEM TeCHee CIIeILIeHNe MeXKIy HUMH U
TeM pe’Ke OHU pasJesdloTcsa Ipu mepekpecre. VI HaoGopor,
yeM [gajibllle MeHBbI IPYyr OT Apyra, TeMm cjabee CIeIJeHUe
MeXKIy HUMU, M TeM dYallle IIepeKpecT. B mJanHOM mIpumepe
MIPOIIEHT HEKPOCCOBEPHBIX MyX (83% ) yKasnIBaeT Ha CHUJIY
CIIeTIJIEHUA.

YacTrora KPOCCHHIOBEpa oOIpenejsiercsa 10 (opmyJie

n
71 +100%, rme n — obIIiee YKUCIO IOTOMKOB, & 71y — YHCJIO

KPOCCOBEPOB.

T. Mopran oOGHApPYsKWJ SABJIEHUE CIEILIEHUs TeHOB He
TOJIBKO y *KUBOTHBIX, HO U Y pacTeHuil (ropox, AYIIUCTHIA
ropomex u ap.). MarepuaibHON OCHOBOU CIIeNJIEHUSA SIBJISA-
eTcs JIOKaJImsalusa ABYX WUIM 0ojiee Uucja T€HOB B OJHOM
xpoMocoMe. Bce reHbl, JJOKAJIN30BAHHBIE B OAHOM XPOMOCO-
Me, 00pasyioT rpynmny cuermienus. CierieHrne MOXKeT ObITh
MMOJIHBIM HJIY YaCTUYHBIM. IIpH ITOJIHOM CIIEIIEHMH BO BTO-
PoM IIOKOJIeHUY TUOPUIOB pacIlenieHre UaeT Ha ABa (GeHo-
TUINYECKUX KJIACCA HE3aBUCUMO OT TOI'0, CKOJIBbKO IIap IPHU-
3HAKOB aHaJIU3MpoBaJioch. IIosHOE ciemnieHre HabJ0gaeTca
Y HEMHOTUX OPraHn3MOB.

B mporiecce sBosfonimu BHIpa0oTAICa MeXaHU3M OOMeHa
aJLIeNIAMY MEXKIY MOMOJIOTUYHBIMY XPOMOCOMAMMU, IIOJIYUEH-
HBIMH OT MaTepPu U OT OTIa, B pe3yJabTaTe KOTOPOTO IIOAB-
JseTcsA HoBasd KOMOMHAIIUS TeHOB. DTOT IPOIlecC Ha3bIBAET-
cA KPOCCHHTOBEPOM U ITPOMCXOAUT, KaK yyKe YIIOMUHAJOCH,
B mpodase peaAyKIIMOHHOTO [AejieHHs Meiosa. B mpoiiecce
KOHBIOTAIINY IIPU IIePeKpPecTe XPOMOCOM ITPOUCXOAUT 0OMEH
FOMOJIOTUYHBIMY YYaCTKAMU, a CJAENOBATEJbHO, U AJLIEJISIMUI
FeHOB MEXKIy MATEePUHCKUMYU U OTI[OBCKMMM XPOMOCOMAMU.
B pesysabTaTe eIUMHHUYHOTO KPOCCHUHIOBEpa IIOABUTCA mapa
XPOMOCOM, B KaKXIOH M3 KOTOPHIX OyAeT HOBOE COUeTaHIe

T'€HOB:
A B A B A b
o T j—

abab_>aB

B pesyiabrare KpPOCCHHIOBEpa IOABUTCSA HBA HOBBIX
copTa ramMer, a CJIeJOBATEJIbHO, ABa (PEHOTUIINYECKUX KJIAC-
Ca C HOBLIMHU COYETAHWAMU IPU3HAKOB, OTJIMYHBIX OT HUCXOJ-
HBIX pOAuTeNbCKMX. Taxme ramMeTbl M KJACChl HA3BLIBAIOT
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KPOCCOBEPHBIMM, a TaMeThl ¥ KJIACCHI C COUETAHUAMYU I'€HOB
¥ IPU3HAKOB KaK Y UCXOJHBIX PONUTEJIell — HEKPOCCOBEP-
HBIMH.

B cayuae moJsiHOTO CIiemJIeHNS TeHOB 00pasyeTcs TOJIBKO
nBa copra ramer y rubpugos F, u aBa (eHOTHNMUYECKHX

KJacca Ipu pacinernaesun B Fy:

A B

ﬁ*’ABH&b

IIpy yacTUUHOM CIleIJIEHUY T'eHOB MOABUTCA 4 copTa ramer
u 4 peHOTUIIMUECKUX KJIacca:

A B
PO AB u ab — HEeKpOCCOBEpPHbIE TaMeThHI
u
A B

:Cb — Ab 1 aB — KpoccoBepHBIE TAMETHI.
a

CremoBaTesIbHO, IIPH YACTHYHOM CIIEILIEHUMN 00pasyeTcs
CTOJIBKO K€ COPTOB rameT U (peHOTUINIECKUX KJIACCOB, KaK U
B cayuae HaciaeqoBaHuA 1mo I'. Mengento. OMHAKO UX COOTHO-
mreHue OymeT 3mech MHOE: KPOCCOBEPHBIX I'aMeT, CKOJIbKO ObI
UX COPTOB He OBLTO, Bcerma obpasyercsa menbine 50%. 9To
B3HAYUT, UTO KPOCCOBEPHBIE KJIACCHI MEHEee MHOI'OUYMCJIEHHBI,
uyeM OJHa mapa HeKPOCCOBEPHBIX rameT. B mapax KpoccoBep-
HBIX KJIACCOB YMCJIEHHOCTH OAMHAKOBasdA. IIPOIeHT KpoccoBep-
HBIX TaMeT — OIIPENEeJIeHHBIN IJIA KasKIoro OTIEeIbHOr0 coue-
TaHUA T'eHOB, 1, KaK yCTaHOBUJ 1 Jokasaya T. Moprax, 6ymeT
3aBUCETDH OT PACCTOSHUA MEXKIY aHAIU3UPYEMbIMU I'eHAMU.

CooTHoOIIIEHNEe COPTOB TraMeT, KaK YyiKe YIOMHHAJIOCh,
MOKHO YCTAHOBUTH C IIOMOIIbI0 aHAJIU3UPYIOIIEr0 CKPEIy-
Baumus. Mopram IMIpeIIoKHJI OIPEeNeIATh OTHOCUTEJIbHOE
paccTossHMe MeXKIy TeHaMU II0 IPOIEHTY IIPOUCIIEIIIIEero
KPOCCHHTOBEpA, T.e€. [0 IMPOIEHTY IMOABUBIINXCI KPOCCO-
BePHBIX 0cobell IpHU aHAJIM3UPYIOIEM CKPeIlnBaHNN.

B nmanbHelirniieM Ha MHOTHX BUIAX OPraHW3MOB OBLIO II0O-
KasaHo, UTO AEeHCTBUTEJbHO IIPOIIEHT KPOCCOBEPHBIX 0CO0eit
ABJISETCA OTOOpaKEHUEM DACCTOAHUS MeKIy reHamu. Jlo-
CTATOYHO TOUYHO OTHOCHUTEJIbHOE PACCTOAHNE MeXKAY I'eHaMU
B AUTHUOPUIHBLIX CKPEIUBAHUAX MOYKHO OIIPENeNnTb, KOTIa
oHO HeBesuKo (He 6osee 5—10%). Ecau paccrosinue MexxIy
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TeHAMM BEJIMKO, TO Ha STOM YYacTKe BO3MOYKEH KPOCCUH-
roBep B IBYX TOYKaX.

ITpu gBOMHOM KPOCCUHTOBEpPE I'OMOJIOTUYHBIE XPOMOCO-
MBI OOMEHUBAIOTCS CPESHUM YYaCTKOM, PAaCIOJIOKE€HHBIM
MeXKAy TeHaMu, U 9TOT 00OMeH He OyIeT 3aMeTeH:

A B A B A B

a b a b a b

B pesyabraTe IBOMHOTO KPOCCHHTOBEPA MEXKAY IeHaMH
KPOCCOBEPHBIX 0co0eil MOABUTCA B IIOTOMCTBE MeHbIIe,
a BBIYMCJIEHHOE OTHOCUTEJILHOE PACCTOSAHUE OKa’KeTcs 3a-
HUKeHHBIM. [109TOMY, €Caiu OKaKeTCsl, YTO OTHOCUTEIHLHOE
paccTodHMEe MeXKIy TeHaMH BeJNKO, TO CJIENYeT BBECTU
B CKpEIUBaHMeE ellle OAUH I'eH, KOTOPBIN PACIIONOMKEH MEXIY
aHAJN3UPYEeMbIMH, TOTa CPEJHUIN YUIaCTOK OKa’KeTCca Map-
KMPOBAHHBLIM M JBOMHON KPOCCHHTOBED CTAaHET 3aMETHBIM.
Jpyrumu cjioBaMu, HYKHO ITPOBECTH TPUTHOPUAHOE CKPEIIH-
BaHue. IIpu TpuUruGpUIHOM CKPEIMBAHNN MOABUTCA 8 COp-
TOB raMeT, eCJIN, KOHEUHO, ¥ JaHHOTO OPraHm3Ma UJeT Kpoc-
cuurosep. Cpenu HUX MOABUTC:

® IBa COPTa HEKPOCCOBEPHBIX T'aMeT,

® IBe Tapbl OAMHAPHBIX KPOCCOBEPHBIX TaMeT,

e Ba COPTAa ABOMHBIX KPOCCOBEPHBIX raMeT (CM. CXeMy).

ABC
abc
Kpoccunro- Kpoccunro- I BoitHOIT
BED MEXKIY BED MEXIy KPOCCHHTO-
remamMmu A u B | resamu Bu C BED
ABC ABC A B C
- —<— — o o e e
a be ab ¢ a b ¢
aBC ABC aBec
P — — N —
ABC abe AbC
ABC, abc — OpuHapHbIe OpuHapHbIe IIBoMiHBIE
HEKPOCCOBEp- KpOCCOBEDP- KPOCCOBEp- HEKPOCCOBEDP-
HBIE TaMeThI HbIE TaMeThI: HbIe TaMeThI: HBbIE€ T'aMeThI:
AbC, Abc ABc, abC aBc, Abc
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IIpy aHAIMBUPYIOIEM CKPEIUBAHUU yKas3aHHBIe oOMe-
HBI aJIIeJIAMHU IIPOABJIAIOTCA B BUJe 0OMEHOB aJbTEePHATUB-
HBIMHM TIpudHakamu. Hy»XHO o0paTuTh BHUMAaHMNE, UTO IIPHU
IBOMHOM KPOCCHHIOBEpe I'OMOJIOTHMYHBIE XPOMOCOMEI oOMe-
HUBAIOTCA AJJIeIAMU TeHa, HAXONAINErocd MeXKIy IBYMS
IPYTUMH.

CiemoBaTesIbHO, II0 Pe3yJabTaTaM TPUTHUOPUIHOIO CKPEII-
BaAHMUS MOJKHO OIPEIeJUTh HE TOJHKO OTHOCUTEJIbHOE pac-
CTOAHUE MEXKIY COCETHUMY reHaMU, HO 1 TTOPAJOK PACIIOJIO-
JKeHUs TeHoB. ITopAaIoK pacIoioiKeHusa TPeX I'eHOB MOXKHO
BBIABUTD U II0 PE3yJbTaTaM TPeX AUTHMOPUIHBIX CKPeIuBa-
HUT Mexxay popMaMM, COTep KaIllUMU II0 OJHOMY U3 TpPex
peliecCUBHBIX TPU3HAKOB. [leTasbHo U 6ojee MOAPOOHO OII-
peneneHne PacCTOSHUA MeXKIY TPeMs FeHaMH PAacCMOTPUM
IIpU peIleHuy 3a7ad.

CrenmyeT OTMETUTH, YTO TPAKTOBKA KPOCCUHTOBEPA B IaH-
HOM MaTepuaJjie HeCKOJbKO yIIpoIreHa. PakTUUecKu ke Ipu
KOH'BIOTAIIUM T'OMOJIOTUYHBIX XPOMOCOM, KaKAad M3 KOTO-
PBIX COCTOUT M3 ABYX XPOMATHUI, B OJHOI TOUKE KPOCCUHTO-
BEP UAET TOJBKO MEXKIY ABYMs XPOMAaTHUIaMU, a JBe APYyTue
ocraioTcs 6e3 ooMeHa. IlosToMy B pe3ysabTaTe ABYX MeJIeHUH
Mel03a MOABJISAIOTCS ABe KJETKHU (raMeThl) KPOCCOBEPHBIE U
IBe — HeKpoccoBepHEIe. [[BOMHON KPOCCUHTOBED He 00sA3a-
TeJILHO UAET MEXXKIY ABYMS XpOMaTUIaMU, YaCTO OBIBAIOT 06-
MEeHBI MEXKJIYy TpeMsA XPOMaTHUAAMU, TaKyKe B OOMeH MOTyT
OBITH BOBJIeUEHBI Bce 4 xpoMaTuabl (Tabi. 9 Ha c. 128).

Taxum o6pasom, 3akoH MopraHna, i 3aKOH CI[EIJICH-
HOTO HAacCJeTOBAHUS I'eHOB 3BYUUT TaK: I'eHbI, PACIIOJIOMKEH-
HBIEe B OJHOM XpPOMOCOME, HACJEAYIOTCA MPEeNMYIIeCTBeHHO
BMecTe (CIeTJieHo0), 00pa3ys TPYIIY CIlellJIeH! .

Yucmo TPyNI CIEIUIEHWs PaBHO UYMWCIYy IIap XPOMOCOM,
T. €. TAILIOUJHOMY UYHCJIY XPOMOCOM. ¥ uUejioBeKa 23 mapsl
XpoMocoM 1 23 TPYIILI CIeIlJIeHUdA, ¥ ropoxa 7 map Xpo-
MOCOM ¥ 7 TPYIIII CIIEILJICHUA U T. [I.

W3yueHUs CIEIIEHHOTO HACJIeJOBAHNA I'€HOB 1 KPOCCUH-
roBepa IMO3BOJAIT cHOPMYJIUPOBATH OCHOBHBIE IOJIOKEHM S
XPOMOCOMHOM TeOPUH HACIEJCTBEHHOCTH, Pa3paboTaHHbIE
T. Moprauom, K. Bpug:xecom u A. CrepreBantom B 1910 r.:
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1. T'ennl HaxoAATCS B XpoMocome. Kaskmasa mapa XpoMo-
COM IIpeACcTaBJAeT CO00il IPYNIY CILEeIlJIeHNs IeHOoB. JuciIo
TCPYIII CIeIJIEHUA ¥ KaKI0T0 BHAAA OPraHM3MOB PaBHO UMC-

JIy TIap TOMOJIOTUYHBIX XPOMOCOM.

Tabauua 9

BO3MOJHBIE BAPUAHTHI OBMEHA MEKIY XPOMATUIAMN
ITAPBI KOH'BIOTMPYIONINX T'OMOJIOTUYHBIX XPOMOCOM
(oJ1s ymo6eTBa onepanuy MOKa3aHbl aKPOIEHTPUUYECKHEe XPOMOCOMBI)

»
= =y 1 s
g 2 23 & EBY
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2. Kaxxanlii TeH B XpOMOCOME 3aHHNMAeT OIpeesIeHHOe
MEeCTO, Ha3bIBaeMO€ JIOKYCOM. I'eHbI B XPOMOCOME PACIIOJIO-
*KeHbI JIMHENHO.

3. Mexy TOMOJOTUUYHBIMU XPOMOCOMAMM MOXKET IIPO-
MCXOIUTh IepeKpecT (KPOCCUHTOBEDP), IPUBOAAIINI K 00Me-
HY aJlJIeJIbHBIMU T'€eHAaMU U MMOABJEHUI0 HOBBIX PeKOMOMHA-
TUBHBIX COUETAHUI IPUBHAKOB.

4. YacToTa KPOCCHHTOBEpa MNPAMO MIPOIOPIIMOHAILHA
pPacCTOAHUIO MEKJy TeHaMM B XpomocoMe. UeM [gajibliie
IPYT OT ApPYyra HaXONATCS TeHBbI, TeM dYallle MeXXJIy HUMU
ITPOUCXOAUT KPOCCUHT'OBED.

5. 3yuasa 4acToTy KPOCCUHTOBEPA MEMKY aJJIeIbHBIMU
reHaM¥, MOXKHO BBIACHUTDL MOPAIOK PACIIOJIOMKEHUS TE€HOB
B XpOMOCOME M PacCTOSAHUE MeXKIy HUMU, T. €. COCTABUTD
TeHETUUYECKYIO KapTy XPOMOCOMBI.

T'eneTnuyeckass KapTa XpoOMOCOMBI — 3TO CXeMa OTHOCH-
TEJILHOTO PACIOJIOMKEHUA TeHOB, BXOAAIINX B COCTAB OJHOM
XPOMOCOMBI ¥ HPUHAIJIEKAIUX K OTHOW TPYIIIE CIere-
HudA. PaccTodHme MeKIy JJOKycaMU I'eHOB ¢ YaCTOTOM Kpoc-
cuHrosepa B 1% BbIpasKaeTcsi YCJIOBHOU eTUHUIIEN — MOP-
TaHUIOM.

TemeTnuecKune KapThl COCTABJIEHBI IS XOPOIIO U3YUEH-
HBIX B TeHETUYECKOM OTHOIIEHUU OPTaHU3MOB (Apo3oduia,
KYKypy3a, TOMAaThbl, Heipocmopa u Ap.). Ha reHeTmuecKoi
KapTe YKas3bIBaeTCsI HOMED TI'PYHIBI CIEIJIEHUA (XPOMOCO-
MBI), cCXeMaTuuecKoe M300parkeHrue XPOMOCOMBI B BUJE OT-
pesKa JIMHUU, Ha KOTOPOI YKAa3hIBAETCA MECTOIIOJIOKEHUA
IIeHTPOMEPhI, TeHOB U UX Has3BaHUe (IIOJIHOe MU KPaTKoe),
a TaKsKe pacCTOsHME T€HOB OT OJHOTO M3 KOHIIOB XPOMOCO-
MBI, TPUHSTOTO 3a HYJeByI0 TOuKy (puc. 18). Hywmeparnusa
TPYIII CIEeIJIEH A ITPOU3BOAUTCS IO MEPE UX OTKPBITUA.

OmnpepesieHre TPYIII CIEIIJIeHUA U COCTaBIeHNe TeHeTH-
YeCKUX KapT OCYIIECTBIAETCA TMOPUIOIOTMUECKUM METOIOM,
T. €. IyT€M U3YUEeHUsS Pe3yJbTATOB CKPEeIUBAHUI, a MUCCJIe-
JOBaHME XPOMOCOM UM COCTABJIEHUE ITUTOJOTUUECKUX KapT —
IIUTOJIOTUYECKUM METOIOM, T. €. IIyTeM aHajm3a IIperapa-
TOB II0J MUKPOCcKoIioM. CpaBHeHNe IreHeTUYEeCKUX KapT, Mo-
JIYUYeHHBIX ITPU U3YUEHUU KPOCCUHTOBEDPA MEKIY TreHaMU, U
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urosornyeckaly Kapra

\ eHTpOMED
veHeTnueckald Kapra

/ \ \rﬂasa‘uBeTa / mmme \

AeJiToe Sebie KUHOBapu riaasa «aBuBaromadc
TeJo ryiasa —agBeTeHHA IIEeTUHKA
‘MOJIETOBBIE MeTUHKA

rJjasa

Puc. 18. Cxema unsobpaxeHusi X-xpomocoMbl Apo30odunsi

IIATOJIOTUYECKUX KapT, MPEICTABIAIOIINX XPOMOCOMY KaK
dusuyeckoe TeI0, IIOKA3LIBAET JOCTATOUHO YAOBJIETBOPHU-
TeJIbHOe cooTHoIneHue (cM. puc. 18). Ilopanok reHoB uxeH-
TuueH. ['eHBI, yaalleHHbIe IPYT OT Apyra Ha INeHeTHUUYecKOoil
KapTe, NeCTBUTEIbHO PACIIOJIATAaI0TCA B XPOMOCOME Ha 3Ha-
YUTEJBHOM PACCTOSAHUU. BIM3KO PACIIONOKEHHBIE HA reHe-
TUYECKOII KapTe I'eHbI COCEACTBYIOT M HA ITUTOJIOTHUECKOM.
B To Xe BpemMsa 3aMeTHO OTCYTCTBUHE IIOJHOM IIPOIOPIIHO-
HaJILHOCTHU: BOJM3U IIEHTPOMEPHLI Ha TeHETHMUYECKOUM KapTe
FeHbl PACIIOJIOKEHBI CYIIECTBEHHO ILIOTHEE. ITO CBA3AHO
C IOHMKEHHOU YacTOTO! KPOCCHUHTOBepa B paiioHe I[eHTPO-
Mepbl. TakumM o0pasoM, reHeTHUYEeCKHe KapThl TOUYHO yKa-
3BIBAIOT HA PEaJbHBINA IOPAJOK T'eHOB U NAIOT MPUOJIUIKEH-
HOe oToOpaskeHUe PU3MUECKUX PACCTOTHUN MEXKIY TeHaMU
B XpOMOCOME.

ITocTpoenue meTanbHBIX TE€HETHUYECKUX KapT AEMOHCT-
PHUDYeT BBICOKYIO CTEIIeHb OMOJOTMYECKONH M3YUEHHOCTU 00'h-
€KTa U IPeCTaBJAET OOIBINON NHTepeC AIA GyHIaMEeHTAIb-
HO# HayKu. Bo3MOKHO mpuMeHeHUe IeHETUUECKUX KapT Ha
IpaKTHUKe: B MeIUIINHE — AJIS TUATHOCTUKY PAa TAMKETIBIX
HacJIeICTBeHHBIX 3a00JIeBaHUIl, B CeJIeKIIUN — PACTEeHUUN u
JKUBOTHBIX — JJIS IOJYUYEHUS YCTONUMBBIX K 3200 I€BAHUAM,
BBICOKOYPOXKANHBIX, IPOAYKTUBHBIX U T. II. COPTOB PACTeHUH
¥ TOPOJ XUBOTHBLIX, B MUKPOOUOJIOTUM — [JIA CO3MaHUSA
IIITAMMOB MHUKPOOPTaHM3MOB, CIOCOOHBIX CHHTE3UPOBATH
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HeobOxoauMbIe st (DapMaKOJIOTUN U CEJbCKOT0 XO03diicTBa
0eJIKM, TOPMOHEI U APYTHE CJI0KHBIE OPTaHNUECKIE BEIIeCT-
Ba. B OyayiiemM mocTpoeHmre reHeTUYeCKuX KapT CYII[eCTBeH-
HO YBEJUYUTCS.

MpumMmepsl peweHus 3agay

150. IIpu cKpeluMBaHUY OATHUCTHIX HOPMAaJbHOIIIEPCT-
HBIX KPOJIMKOB CO CILIOIIb OKPAIIEeHHBIMUA AHIOPCKUMU
KPOJILUMXaMU THOPUABI OBLIN NSATHUCTHIE HOPMAaJbHOIIIED-
cTHBbIe. B IIOTOMCTBE OT AHAJM3UPYIOIIEr0 CKPEI[UBAHUA
TIOJIYYEHO:

52 — MATHUCTBLIX AHTOPCKUX;

288 — cmJIOIIb OKpPAIIeHHBIX aHTOPCKUX

46 — CIIJIOIIb OKPAIIeHHBIX HOPMAaJIbHOIIIEePCTHBIX

314 — NATHUCTBHIX HOPMAJIbHOIIIEPCTHBIX.

O6BbsAcHUTE Pe3yIbTATHL.

Pemenne. OueBUAHO, UTO IIEPCTh HOPMAJLHOI AJIMHBI
IOMHUHUPYET HaJ aHTOPCKOI, a MATHUCTAA OKpacKa — HaJ
ciomiHoii. 'eHbl OKpacKy 1 AJIMHEI IIIEPCTU CIIEIJIEHbI, TAK
KaK IIpU pacliell/IeHUN B aHAJU3UPYIOIEM CKPeIuBAHUU
HabJII0faeTcsi HePaBHOMEPHOE COOTHOIIeHre (PeHOTUIINYeC-
KHUX KJIaccoB (B OTJImUue OT MeHaeseBcKoro 9:3:3: 1 mua
F, B iurnOpugHOM CKpeIuBaHuN).

KpoccoBepHbIe KJacChl JIETKO OINPEIeJIUTh II0 MeHbIIeH
YHCJIEHHOCTH WM CPABHUBASA KJIACCHI C MCXOMAHBIMU POSUTE-
aamu. JcHo, UTO 3MeCh KPOCCOBEPHBIE KPOJIUKU 52 IMATHUC-
TBIX AHTOPCKUX 1 46 CILIOIIb OKPAIIIEeHHBIX HOPMAJbHOIIEeP-
CTHBIX. [JIs oIlpeie/ieHnA OTHOCUTEIBHOTO PACCTOSIHUSI MEXK-
Iy reHaMM OKPACKM W IJIWHBI IIEPCTH HYKHO BBIUNCJINTDH
MIPOIEHT KPOCCOBEPHBIX KPOJMNKOB OT BCEr'0 IIOTOMCTBA:

52 + 46

C= 53788467314

+100% = 14%

(C — ot aHrJI. crossingover).

151. Mexxay periecCUBHBIMU T'€HAMU TeMODUINY U JaJTb-
TOHM3Ma paccTodgHMe paBHO 9,8 Mmopranuael. O6a reHa Jexar
B X-xpomocome. [JeByIIKa, oTell KOTOPOIi cTpazaeT reModu-
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Jueil M JajJbTOHM3MOM, & MAaTh 3[0POBAa M IIPOUCXOIUT M3
0JIarOIIOJYYHOM II0 STUM AHOMAJIHUSAM CEeMbH, BBIXOIUT 3a-
MYK 3a 3I0POBOro My:KunHy. OIpeaennTe BeposiTHOCTY (DeHO-
TUIIOB eTell B TON ceMbe.

Pemenmne. [[eByIIKa sSBIsSeTCS HOCUTEIEM (T€TEPO3UTOTOIR)
IBYX PeleCCUBHBIX aHOMAJbHBIX reHoB. IIpu saTom B X-Xpo-
MOcoOMe, IMOJYUeHHOI OT 0TIa, OYAYyT HaXOAUThCA 00a dTUX
reHa, a B Jpyroii X-xpoMocoMe JOMUHAHTHLIE aJjieIu, OIpe-
IeJIA0Inre HOPMAJbHYI0 CBePTHIBAEMOCTbL KPOBU U 3pEHUeE.
Y 310pOBOTO MYKUMHBI B X-XpPOMOCOMEe JOMUHAHTHBIE TeHbI,
a B Y-XxpoMocoMe X HeT. ¥ JeBYIIIKHU o0pasyeTcsd 2 copTa He-
KPOCCOBEPHBIX AUITEKJIETOK ¢ BeposTHocTamu (100 — 9,8)/2 =
=45,1 — o 45,1%, a TaxkKe ABa COPTa KPOCCOBEPHBIX siiIle-
KJIETOK ¢ BepoaTHocTAMU 9,8/2 = 4,9 — 10 4,9% .

ITocKONMBKY Y MY:KUMHBI B X-XpPOMOCOMe 00a JOMUHAHT-
HBIX TeHa, a ee IIoJIyJyaT AoUepH, Bce Jouepu OyayT 3JJ0POBLI.
CBLIHOBBA Ke OYAYyT IOJydaTh OT OTIA Y-XPOMOCOMY, B KO-
TOPOI HET ajijiesiell aHOMaJbHBIX TeHOB. I103TOMY A5 CHIHO-
Bel aTOT Opak OyIeT aHAIU3UPYIOIUM CKPEeIuBaHIEeM 1 Be-
POATHOCThL (DEHOTHUIIOB CHIHOBeIl OymeT TaKasd ke, UTO U Be-
POATHOCTH COPTOB AMIIEKJIETOK, 00Pa3yIOIIUXCA Y MaTepu —
45,1% 3mopoBbix : 45,1% reMo(pUINKOB-AATbTOHUKOB :
: 4,9% remopuankos : 4,9% IaJIbLTOHMKOB.

B zagaue TpebGyeTcsa HAWUTU BepPOATHOCTH (PeHOTHUIIOB Je-
Teit 0e3 pasIuUnA I0JIa, II03TOMY HYYKHO IPOMOJIKATh BEIUNC-
JleHsA. BepoATHOCTE POKIeHNA JeBOUKY OyAeT IpUMepHo 1/ 9
uiu 50% , Bce OHU OYAYT 3T0POBBI. BEPOATHOCTH POKICHUA
MaJbunKa ToxKe 1/, mian 50% .

BerunciuM BepOSATHOCTDH MOABJIEHUS MAJbUHMKOB C pas-
JIMYHBIMY FeHOTUNAMU. I[JIA 3TOr0 BLIUMCJIEHHOE BBIIIE CO-
OTHOIIIEHVE CPeAY MaJIbYMKOB HY’KHO YMHOXKUTD Ha 1/, 10-
ayuaem 22,5% 3mopoBeix : 22,55% remModpUINKOB-IaILTO-
HUKOB : 2,45% remoduankos : 2,45% maabToHUKOB. Eciu
K YKCJIY 3HOPOBBIX MAaJbUMKOB IPUOABUTH UMCJIO 3J0POBBIX
JIeBOYEK, TO OKOHUATEJIbHASA BEPOATHOCTh (DEHOTUIIOB JEeTelH
B DTOM ceMbe OyneT TaKoi:

72,5% — 3m0poBBIX, 22,5% — reMopUINKOB-IAJIbTO-
HUKOB, 2,45% — remoduinkos, 2,45% — IaJIbTOHUKOB.
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152. IIpu ckpeluBaHUY AYIIIUCTOTO TOPOINKA C yCaMU U
APKOI OKPACKOH IIBETKOB C PACTEHUAMU, UMEIOIIUMU OJies-
HYIO OKPacCKy IIBETKOB 1 0e3 ycoB, B F; Bce pacTeHus ObL1u

¢ APKUMHU IBeTKamMu u ycamu. B F, oT aroro ckpemusanusa

OBLJIO MOJIyueHO 424 pacTeHHUsA ¢ APKMMHU IIBETKAMM U yca-
mu, 102 — ¢ gapKuMHT nBeTKaMu u 6e3 ycoB, 99 — c GyIe1HEBI-
MU IIBETKAMU U ycamMu 1 89 — c OJIeIHBIMU I[BeTKaMu 1 0e3
ycoB. ITpu cKpeluBaHnY IPKOIIBETKOBBIX pacTeHuii 6e3 yCcoB
C pPacTeHUsSIMU, UMEIOIUMY OJIeJHbIE I[BeTKU U YCbI, TUOPU-
IbI IIEPBOTO IIOKOJIEHUSA OBLIM TAKUMHU K€, KaK U B IIePBOM
CKpeIuBaHuu, a B I, 661710 mosyuyero 797 pacTeHnii ¢ APKHU-

MU I[BeTKaMHu U ycamu, 298 — GJIeIHOIIBETKOBLIX C ycaMu,
300 — ApPKOIIBETKOBBIX 0€3 ycoB U 37 — 0JIeMHOIIBETKOBBIX
6e3 ycoB. Kak Hacnenyiorcsa atu nmpusHaku? [[okaskure.

Pemenne. B sToi1 3amaue mpuBeneH IpuMep AUTHUOPUI-
HOTO CKpeIBaHusA, OJHAKO paciemnyennue B Fy, ABHO He co-

oTBeTcTBYyeT cooTHoIeHuio 9 : 3 : 3 : 1. Kpome Toro, cooTHo-
IIeHUSA B O00UX CKPEI[MBAHUAX IIOJYyYEHBI Pas3HbIE, UTO He
MOJKeT OBITh B cJiyuae HacJjemoBauusa mo I'. Meugeno. 9To
YKasbIBaeT Ha CIeIlJIeHNe T'eHOB MexKay coboii. O0o3HaAUUM
TeH APKOM OKPAaCKU IIBETKOB OyKBOI A, GyiefHOII — a, HAJIH-
uynsa ycoB — B, orcyrerBusa ycoB — b. CocTaBuM cxemy mep-
BOT'O CKPEeIIMBAHNSI:

A B a b
P Q [ e % 3 [ e
F—F F—
A B a b
ApKadg OKpacKa OJsemHas OKpackKa
c ycamMu 6e3 ycoB
A B
F d+——Fh
1
F—F
a b
APKad OKpackKa ¢ ycamu
ANNEKJIeTKU cIIepMuun
AB, Ab, aB, ab AB, Ab, aB, ab

Ecau mocmoTpers Ha TOJIOBBIE KJETKM U CPABHUTH UX
¢ (peHOTUNIMUECKUMU KJIACCAMY PACTEHMH, IoayuyeHHEIMY B Iy
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IIPU pacIeIieHun, TO HeTPYIHO yOeauThCs, UTO KJIacc pac-

TEeHUU ¢ ABYMSA PelecCUBHBIMU Ipu3HakaMmu (0JemHbie 6e3y-
ChIe) MOT IIPOMBO0MTH TOJHKO OT COUETAHUS SIHIEKJIETOK ab
co cuepmuamu ab. Ecii KpocCUHTOBEp UAET C OAUHAKOBOM
YacTOTOI IIpU 00PA30BAHUY AUIEKJIETOK U CIIEPMUEB, TO UX
obpasyeTcAa IPUMEPHO IMOPOBHY, T. €. OAMHAKOBOE KOJIUYe-
CTBO KDOCCOBEPHBIX SHIEKJIETOK M CIEPMHUEB, TaKKe IIO-
POBHY HEKPOCCOBEPHBIX AUIEKJETOK U CIIepMHeB. 37ech ra-
MeThl ab — HeKpoccoBepHbIe. Eciin 0003HaUMM 4acTOTy SA¥i-
LIEeKJIETOK ab OYKBOI 1, TO yacToTa ciiepMmueB ab — Toxke n.
Orciona, nab X nab = n2abab. DTo 3HAUWT, YTO dYacToTa

KJacca «0JelHOIIBETKOBRIX 6e3ycoB» 6ymer pasHa n2. Cie-

ZOBaTeJbHO, YACTOTA TaMeT ab paBHA nn = /n? . Haiizem uac-
TOTY (q) Kyaacca «89 6JeIHOIBETKOBLIX 0€3 YCOB» B IIEPBOM
CKPeIMBaHUN:

89 89
2 — DY =
= 3171057900780 714 _ 01246

CuiemoBaresibHO, yacTora ramer ab pasua ¢ = /0,1246 =
= 0,353, uiau 35,3% , BTOPOro copTa HEKPOCCOBEPHBIX IraMeT
ToKe — 35,3% . Bcero HEKpPOCCOBEPHBIX ramMeT y rHOpUI0B
F, obpasyercsa, takum obpasom, 70,6% , a KpoccoBepHBIX

100% - 70,6% = 29,4% . IIpubiusuTesbHOE PACCTOSHNE
mesxny remamMu A u B paBuo C = 29,4% . Bo BTOpOM CKpe-
IVBAHUY IIPOBOAATCS AHAJOTHUYHBIE PACUEThI, YUUTHLIBAA,
uTO KJace «37 OJIeHOIBETKOBBIX 0e3yChIX» — KPOCCOBEP-
HbI. Ero moJisa B ToTOMCTBE TUOPUIOB F, cocraBusaer

37

7971298+ 300537 _ 0258

CiiemoBaTeIbHO, KPOCCOBEPHBIX TaMeT ab y ru6pumoB 00-

pasyercsa q = ./0,0258 = 0,160, uau 16,0% . CTonbKo Ke
obpasyerca ramer AB. Paccrosnue mexxay remamu A u B,
BLIUKMCJIEHHOE II0 BTOPOMY CKPEIIMBAHWNIO, COOTBETCTBYET
C=16,0% -2 = 32,0% . YacTOThl KPOCCUHI'OBEPA B IIEPBOM
(29,4% ) u Bo BTOpOM (32,0% ) cKpeluBauuu 0JIU3KU, HO He
COBIIAZIaIOT, TAK KakK B F, MoIyueHo He 04eHb MHOTOUNC/IEH-
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HOe IIOTOMCTBO, U IIO9TOMY CJOyYalHbIe KOJEeOAHUS UINC-
JIEHHOCTH OTIEJbHBIX (DEHOTUINYECKUX KJACCOB IIPUBOAAT
K KojiebaHMAM BBIYMCJIEHHOTO IIPOIEHTAa KPOCCHHIOBEpA.
OIleHKY [OCTOBEPHOCTH COOTBETCTBUA IPAKTHUUECKU IIOJIY-
YEHHOI'0 PACIelJIEHNA TeOPETUYECKH OKUTAEMOMY MOXKHO
IIPOBECTU AHAJOTUYHO TOMY, KaK 9TO IPUBENEHO IJs IIep-
BOT'O CKPEeIIMBAHUS.

153. ¥ ropoxa IIpu CKpeIMBAHUMU CTEJIOIIerocs OIy-
IIIEHHOTO PAaCTeHUs, MMeIONIero OeJsible IIBEeTKU, C KYCTHC-
THIM HEOIIYIIIEHHBIM PacTeHUEM, 00JIaJalouM OKPAaIllleHHbI-
MU IIBETKAMM, TMOPUABI OKA3BIBAIOTCA CTEJIOITUMUCS OITy-
IIEHHBIMU C OKPAIIIeHHLIMU IIBETKaMH. B aHaIusupyroiem
CKpelBaHuM ImoJyueHo 61 cresomieecs OmyIlIeHHOe OKpa-
meHHoe, 190 creamoiuxcsa OMYIIeHHBIX 6eJbIX, 56 creJo-
IUXCA HEeOIYIIeHHbIX OKpallleHHBIX, 188 creamolmuxcsa He-
OIIYIIIEHHBIX OeJIbIX, D9 KYCTUCTHIX OIYIIEHHBIX OeJbIX, 195
KYCTHCTBIX OIYIIEHHBIX OKPAIIeHHBIX, 62 KYCTHUCTBHIX He-
OIIYIIIeHHBIX 0esbiX, 193 KyCTHCTHIX HEONYIIEHHBIX OKpa-
IIeHHBIX pacTeHuii. O0bACHUTE Pe3yIbTaThI.

Pemenne. CooTHOINIEHNEe HEOOBIUHOE — [BE UEeTBEpPKU
KJIACCOB, B Ka’KIOM M3 KOTOPBIX OTHOIIIeHMe mpuMepHo 1 : 1 :
:1:1. B rakoMm ciaydae HyKHO IPOCMOTPETD, KaK HIET pac-
IIelJIeHre TI0 COYEeTAaHUIO ABYX Map nmpusHakoB. Hampumep,
II0 mepPBBIM ABYM — 251 creirolieecs omyiieHHoe : 244 cre-
JIIOITUXCA HEOMYIIEeHHBIX : 254 KYCTHUCTBIX OMYIIEHHBIX :
: 255 KyCTHUCTBIX HEONYIIIEHHBIX; II0 IIEPBOI U TPeThel mape
pu3HAKOB — 117 cTenmomuxcsa OKpaIIeHHbIX : 378 cresio-
muxeda 0eaprx : 121 KycTucTeix 0eabix : 388 KyCTHCTBIX
OKpAIIIeHHBIX; II0 BTOPOH U TpeThell Iape NMPU3HAKOB —
256 omyIIeHHBIX OKpAIIeHHBIX : 249 OmyIIeHHBIX OeJIbIX :
: 249 HeomyIIIeHHBIX OKpallleHHBIX : 250 HeomylieHHBIX Oe-
JbIX. B mepBOM M TpeTheM cJIydasiX pacIlelljieHue IIpo-
nzonuio B coorHommeHnu 1 : 1 :1: 1, . e. mo I'. Mengesio,
a BO BTOPOM COOTHOIIIeHMEe HepaBHoe. XapakTep cTebda u
OKpacKa IIBETKAa ITIOKA3BLIBAIOT CIIEIJIeHUE, a OIYIIIeHHOCTH
HacjeayeTcA HE3aBUCUMO OT MBYX APYTUX NPUSHAKOB. ITO
3HAUUT, YTO TeH OIIyIIIeHHOCTH HAaXOAUTCSI B OJHOI Iape
XPOMOCOM, a TeHBbI XapaKTepa cTe0JsI M OKPACKU IBETKa —
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B Ipyroii mape. PaccTosaHne MexXay TreHaMHU XapakTepa cTe0-
JI ¥ OKPACKHU I[BETKA JIETKO OIPEeAeUTh Ha OCHOBAHUU II10-
JIyYEHHBIX Pe3yJIbTATOB:

_ 117 U .
C=1{irramsr1zir3ss  100% =23,7%.

CregoBaTesbHO, €CIM 0003HAUNTE IIPU3HAKHY IO IIOPAJ-
Ky 6ykBamu A, B, C, To cxeMa CKpeluBaHusa OyIeT BBITJISA-
IeTh CIAeIYIOIUM 00pasoM:

B A ¢ b a C
- e—— = G-
B A c b a C
cTesoneeca KYCTHUCTOE
OIYIIIEHHOE HEOITyIIIeHHOe
Gesoe OKpAaIlleHHOoe
B A ¢
F - h:b
1 S C':*
b a C

CTeJIIlleecd OIIyIIIeHHOe OKPallleHHOoe

154. CkpermuBaroTrcs: aBe Oejorjasble JUHUMU APO30QHU-
JIBI HEM3BECTHOI'O IIPOMCXOXKAEHUA B 000MX HAIPABIEHUIX:
oJHA M3 HUX 0003HAUeHa Kak Oejoriasas 1, a BTopasd — Oe-
Jorsasas 2. JlafiTe BO3MOXKHO 0oJjiee IoJIHOe 00 bACHeHNE pe-
3yJabTaTaM PEIUIIPOKHBIX CKPEIUBaHUH:

P Q 6esorsazas 1 X P Q Gesoraazaa 2 X
X & Genormasad 2 X & Genormasas 1
F, Q@ KpacHOTJIa3bIe : F, Q@ u 3 KpacHorIasble

: 3 6esoryasnle

F, 709 xpacHornassle : F, 686 kpacHOrIasHIe :
: 121 xopuuHeBorIa3HIE : 116 xopuuHeBOrIassle
116 sipro-KpacHorIaskIe : 99 sApKo-KpacHOrIasbIe

: 1235 6enornasas : 529 Gesornassie
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Pemenne. 3agaua ycJIo;KHEHA TeM, UTO aHAJIN3 HYIKHO
IIPOBECTH II0 pe3yJIbTaTaM paciienenus B F, 1 6e3 yuera mo

KayKIOMy MOJy OTAenbHo. OpHako wmHGOpPMAIUMU B 3TUX
CKPEIIMBAHNAX JOCTATOUHO, UYTOOBI JOBOJBHO IIOAPOOHO
00BSICHUTD Pe3yJabTaThl. Pe3ysbTaThl PEIUNIPOKHBIX CKpe-
IMVBAHW IT03BOJIAIOT CEJIATh HECKOJIBKO BHIBOJIOB:

1. Benaa oxpacka ria3 y o6eux JMHUE IPO30(UILI HO-
CUT PeIeCCUBHBIN XapaKTep, TaAK KaK BO BTOPOM CKpeII1Ba-
HuK y rubpugos F; He ObL10 GeI0rIa3eIX MyX.

2. ITpupozma 6esoryIa3ocTd y STUX JUHUN APO30(DUIbLI
pasinyHa, TaK KaK B PEIIUIIPOKHBIX CKPEIUBAHUAX IIOJY-
YeHBI pasHbIe Pe3yJabTaThl.

3.V OGesormasoit 1 mpusHaK, IMO-BUIUMOMY, OIIPEIesId-
eTCsl PeleCCUBHLIM, CIIEILIEHHBIM C IIOJIOM I'€HOM, TaK Kak
HacjemoBaHMUe UAET II0 TUNY «KpecT-HaKpecT». [IpaBaa, Ha-
cjaeqoBaHMeE OT OTI[OB K JOUYepsM IPOCJIeKUBaAEeTCSI He SBHO,
Tak Kak BTOpasa JUHUA ToxKe Oesoriasas. Ho mpuponma Ge-
JIOTJIA30CTH Y BTOPO# JMHUU HMHASI, M MOXKHO MOIYCTUTD,
yTOo y 6eJiorsasoil 2 uMeeTcs HOPMAaJLHBIN (ZOMUHAHTHBIN)
ayuienpb rema Oesorsasorn 1. CiaemoBaTesibHO, CIIEILIEHHBINA
C IIOJIOM peIleCCUBHBIM IpPU3HAK MMEHHO y GejorJasoii 1,
TaK KaK HacjiefoBaHUe «KPeCcT-HaKpecT» HaOJIIogaeTca B TOM
caydae, KOTJa TOMOTaMeTHBIN mOoJI (37eCh KeHCKUI) nMeeT
B X-XpoMOCOMax pelecCUBHBIN I'eH.

4.7V Genoryaasoi 2 Ipu3HaK, I0-BUINMOMY, OIIPEedeT-
cs B3aMMO/IefiCTBHEM PelleCCUBHBIX T€HOB, TaK KaK B IIOTOM-
CTBe MOSABIINCHL HOBbIE OKPACKH IJias (KpacHasi, 0COOEHHO KO-
puuHeBas W SpPKO-KpacHasi). ¥ Oejoriasoii 2 mpu3HaAK He
CIIeILJIeH C IIOJIOM, TaK KaK HacJIeJOBAHUA «KpPeCT-HAaKPecT»
He HabJIOMaeTcs, Korga 0epyTcs B CKpellluBaHue caMKu Oe-
Jgorsasoit 2. CiaemoBaTesbHO, B3aUMO e CTBYOIIe TeHbl —
ayTocoMHBIe. BO3MOKHO, 9THUX T'€HOB OBLILJIO JBa, TaK Kak
paciterienre WAeT Ha uYeThIpe (heHOTUIIMUECKHX KJjiacca,
YTO XapaKTEePHO IJA JUTMOPUIHOTO CKPeInBaHnA.

Ha ocHoBanumM TaKuX IJOOYIIEHWII MOXKHO IIPEIIIOJIO-
KUTh, UTO 3TO CKpEIMBaHNE — TPUTUOPUIHOE: OAUH T'eH
pacmoJiokeH B X-xpoMocoMe (CIIeIJIeH ¢ IT0J0M), a IBa JpPY-
ruX — ayTocoMHbIe. Ecau nx 0603HAYUTD IIPOU3BOJIbHO, CO-
orBeTcTBeHHO A, B, C, TO reHOTHUIILI MCXOABIX JIMHUU IIpes-
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BapHUTEJNbLHO MOJKHO 3aIlCaTh TaK: caMKHu Oesorjasoit 1 —
a a a o
X" X"BBCC, camipr — X" YBBCC, camKu OeJsorsasoi 2 —

XAXAbbee, cammpl — XAYbbee. Temeps Heo6xozmMo 06-
OCHOBATh BBIIBUHYTHIE I'UIOTe3b. HauHeM aHAJIN3 C IepBO-
IO CKpeINMBAHUA, TaK KaK IIPH HACJELOBAHMU <«KDPEeCcT-Ha-
KpecT» JIeTrde paso0paThcd B ero 3aKoHOMepHocTax. Hamu-
IIIeM IpeJBAPUTENbHYIO CXeMY CKPeIlNBaHUA:

P X*X*BBCC X X" Ybbee
Gesoraasas 1 b6esoriasas 2

TameTs! X*BC XADbe, Ybe

F, XAX*BbCe  : X* YBbCc
KpacHOIJIa3ble : Oesioryiaseie

ITocKOJIBKY MBI He 3HAeM, CIeIJIeHbl UJIX HeT reHbl B u
C me:xkay coboii, TO 3aIHUIIIEM COPTa ANIEKJIETOK 1 cIiepMa-
TO30MJ0B y TubpunoB F,; B o0meil ¢hopme, BEIUIEHUB IIOKAa

uyTo reH A, HaxogAIuica B X-XpoMOCOMAaXx:

ANNEKJIeTKU CIIePMAaTO30UIbI
1/,XA(BC, B, bC, bc), 1/,X*(BC, B, bC, be),
1/,X*(BC, Be, bC, bc). 1/,Y(BC, Be, bC, be).

IIpoananusupyemM BO3MOMKHBIE COUETAHMS IraMeT II0 I'eHy
ay, 3anucaB B CKOOKax 0osee KOpoTko reHsl B m C, umea

B BUY, YTO OHU IPUCYTCTBYIOT:

1/, XAX" (B, 0), 1/,XAY(B, ), 1/,X" X" (B, C), 1/,X" Y(B, O).
Tenepb OTMEeTHM, YTO BO3SMOJMHBIE COUETaHUA I'eHOTUTOB

1/, X*X*(B, C)u '/, X" Y(B, C) conepxar res X" B romosu-

TOTHOM WJIA I'€MH3UTOTHOM COCTOSAHUAX M, CJIEJOBATEIBHO,
OH JOJIKEH IIPOABUTHCA. OTO 3HAUUT, UTO COPT AUIEKJIETOK

a
1 9 X" (BC) co Bcemu criepMaTO301aMu faeT 6eIorIasblX MyX.

CremoBaTe/IbHO, TEOPETHUUECKU IOJOBMHA MYX T'MOPUIOB
F, monxub1 ObITH GesOTIa3BIMU B Pe3yJIbTaTe OILIOJOTBOPe-

HUS 9TOT'0 COPTa ANIEKJIETOK.
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BbruncinMm, CKOJIBKO IPUMEPHO MYX HOJIKHO OBITH B pe-
3yJbTaTe STUX COUeTAHMI:

709+ 121 +116 + 1235

5 =1090.

VYaanum sTux 0esorjaashiX MYX OT BceX OeJlorjiasbIX:
1235 — 1090 = 145. ITocmoTpuM, Kak OyAeT BHITJIAIETH OC-
TaTOK OT pacimenieHus B F, B mepBoM cKpemuBaEun:

709 kpacHorsassie : 121 KopuUHEBSHIE :
: 116 apko-KpacHorsassie : 145 Gesoryiassie.

a
OrmerumM, 4TO Ba IEPBBIX coueranus ramer !/, XAX" (BC)
ul/ 4XAY(BC) CoflepaKaT JOMUHAHTHLIN res XA — HOpMaJIb-
HOM OKpacku ryas. II0aToMy 3TOT OCTATOK OT paCIIeIlJIeHUA
B F, — pesynbTar paciiemyieHns TOJILKO IO ABYM APYTHUM

regam B u C. Ecau 0bI Hacaegosauue o o I'. Mengesro,
pacimenienre JOJKHO OBITH B oTHOIeHun 9 : 3 : 3 : 1. 31ech
9TOr0 He IpoucxoauT. IlosToMy caeayeT MPEAIOJOMKHUTH,
YTO OTKJIOHEHIE OT MeH/IeJIEBCKOTO pacllenjieHnsa Habarona-
eTcsA B CUJIY TOTO, UTO M'eHbI CIlellieHbl. Ecau 5To TaK, TO MbI
MOKeM pacHmucaTh raMmeTsl rubpugoe F; oT mepBoro ckpe-
IIUBAHUA B OKOHUATEJILHOM BUJE, VUNUTHIBAA, UTO ¥ CAMIIOB
Ip0o30(UIbl KPOCCUHTOBED He UAET:

ANIEKJIeTKU CIIEPMAaTO30UIbI

1/,(XABC, XAbc, XABc, X4bC), 1/,XBC, !/,Xbc,
1/,(X*BC, X"be, X" Be, X"bC). 1/,YBC,1/,Ybe.

Bropyio mosioBUHY AHIEKJIETOK MBI PACCMOTDENH, Te-
mepb 6yZeM aHAJIU3UPOBATH IIEPBYIO IMOJOBUHY, TAe TeH XA
yoKe He OyIeT BIMATH HA Pe3yJbTAThl PACIIEILICHUS II0 I'e-
"Ham B u C. 3ameTum, UTO Yy ABYX COPTOB CIEPMATO30UI0B

1/4Xa1 BC u 1/,YBC umerorcs o6a soMuHaHTHBIX reHa B u C.

CrenoBaTelbHO, 9TA IIOJOBHHA CIIEPMATO30MIOB C IIEPBOIL
IIOJIOBUHOM AHIIEKJIETOK JACT KPACHOIVIA3bIX MyX. IloaToMy
Cpely KPAaCHOIJIA3BIX MMEIOTCA MYXH, IIOABUBIIHECH B pe-
3yJbTare omIooTBOpeHus !/, ainexaerox (XABC, XA4be,
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XABe, XAbC) ¢ mosoBuHOI crepmaTozonsos (X BC, YBC),
T. €. OHU JOJIXKHBI COCTaBIATb ! /,+1/, =1/, uacts Bcero mo-
TOMCTBa MyX Irubpuzmos F,: 2181 - 1/4 = 545, Yganum atux
545 TeopeTHUECKUW KPACHOTJIA3bIX MyX OT BCE€X KpacHOTJIAa-
3BIX, MOJNyUeHHBIX B Fy: 709 — 545 = 164. Teneps sanuimiem
OKOHYATEJbHEII OCTATOK OT pacmiemienus B F, mepsoro

CKpeInBaHuA:

164 kpacHoryiassie : 121 KOpUYHEBHIE :
: 116 apko-kpacHorsassie : 145 Gesoryassie.

IMonyuunBIIniica OCTATOK PACIIEILIEHNS XapaKTePeH IJis
HacJeJOBaHUA YACTUUHO CIIEIJIEHHBIX T'€HOB, a COOTHOIIIE-
HUe — IJIA aHAJU3UPYIOIIET0 CKPEINBaHuA, Korga (eHo-
TUOWYEeCKNE KJIAaCChl IIOMapHO (KPOCCOBEPHBIE M HEKPOCC-
OBEPHLIE) TEOPETUUECKU MOJIKHBI IMOABIATHCS IPUMEPHO
C OMMHAKOBBIMU UHCJIEHHOCTAMU. JeficTBUTeIbHO, CIIepMa-

a
Toszouael X bc m Ybe comepakar oba pelecCHBHBIX reHa b

u c. CremoBaTeabHO, TeIlEPh MOKHO HAWTH PACCTOSHIE MEK-
Iy reHamu b u c:

_ 121+116 L1000 — 23T 1000, _ aa 40
Coc= Tor7 121+ 1457176 1007 = 546 " 1007 =43.4%.

Urak, y Geaorsasoii 1 mpusHak ompenessieTcs IPearno-
JIOKUTEJBHO HaXOOAIUMCI B X-XPOMOCOMAaX peIeCCUB-
HBIM T'€HOM, CIIOCOOHBIM CAMOCTOSTEJIbHO B TOMO- UJIU TeMI-
3UTOTHOM COCTOSIHUU OJIOKMPOBATHL CHHTE3 BCeX MUTMEHTOB
ryiasa. ¥ BTOPOM JIUHUU GeJIoTJIasre OIIpeesseTcsa B3auMo-
IefCTBUEM JBYX CIEILIEHHBIX ayTOCOMHBIX PEIeCCUBHBIX T'e-
HOB (bcbc). B To ke BpeMsi KayKIbIi 13 STUX ayTOCOMHBIX pe-
IIECCUBHBIX I'€HOB B TOMO3UT'OTHOM COCTOSIHUY YaCTUYHO 0JI0-
KHUpPYeT CUHTe3 IMUrMeHToB (Hanpumep, bCbC — KopuuHeBbIe
riasa, BcBe — Apko-KpacHbIe riasa). [Ipu B3auMoaeicTBUn
IOMUHAHTHBIX aJjiejeii BC cuHTe3upyoTcsa Bce MUTMEHTBI
riasa (Kpacuble riasa). OKoHUaTeIbHbIe T€eHOTUIILI MCXO/I-
HBIX JIUHUI APO30(UIILI C YUEeTOM clielieHusa renos BC:

Gesmorsazas 1 — camku X- X° BCBC, camiibr x? YBCBC;
fesormazas 2 — camiku XAXAbebe, camiisr XAYbcebe.
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C ydeToM MOJYUYEHHBIX PE3yJbTATOB aHAJIMN3a IIEPBOTO
CKPEITUBAHUA CXeMa BTOPOTO CKPEIUBaHUA OYAET BhITJIAAETH
TaK:

P XAXAbche X X*YBCBC
Gesiorsiazasd 2 Gesorsazas 1
T'ameTs! XAbe X*BC YBC
F, X*X*BCbe  : XAYBChbe
KpacHOIIa3ble : KpacHOIJIa3ble
ANIEKJIeTKU cIepMaro-
30UIBI

1/,X4(0,283BC, 0,283bc, 0,217Bc, 0,217bC), 1/,XABC,

1/,X*(0,283BC, 0,283bc, 0,217Bc, 0,217bC). '/, X*be,
1/,YBC,

1/,Ybe.

TaMeThl pacmMcaHBI C YUETOM BBLIUMCJIEHHOTO PACCTOA-
Hug Mexxkay reiamMu B u C (Aaa ARIEKJIeTOK B 0000IeHHO
(dopme BbIZeseH TeH XA), a TaKKe ¢ YIETOM OTCYTCTBHUS KPOC-
CHUHrOBepa y camioB Apo30o(uJbl. IIpOIeHThl KpPOCCOBEP-
HBIX Y HEKPOCCOBEPHBIX raMeT IlepeBeleHbl B JOJU eIUHU-
bl 415 yao6cTsa pacueToB. OIpenenTb BOSMOMKHBIE COUeTa-
HUSA 8 COpPTOB AHIIEKJETOK ¢ 4 copTaMu CIepMaTO30UI0B
MOKHO C HCIOJIb30OBaHMeM pelrieTKu IlemHeTa, OJHAKO 9TO
TpynoeMKo. IlosToMy pacueT MOYKHO IIPOU3BECTH TEM JKe
ImyTeM, KaK IIPU aHaJn3e IepBoro ckpermruBanusa. Couera-
HUS TIOJIOBUHBL SAHIEKJIETOK, CONEPIKAIAX T'eH X, ¢ II0JIO0-
BUHOH criepmarosonnos YBC u Ybe magyr 1/,+1/, =1/, Ge-
JIOTJIA3BIX CAMIIOB, HE3ABUCHMO OT COUETAHUSA ABYX IPYTUX
resos X Y(-).

sIiinexknaeTkn ¢ reHoM X P COYETAHMU CO CIIEpMa-
TOo30oMIAMU, cofep:kamiuMu oba reHa B m C, DOMKHBI JaTh
1/4+1/4 =1/, KDaCHOIIABBIX MYX.

o a
SIimexrerky ¢ reioM X, co crepmaTosouzamu XABC Teo-

PETHYECKH JOJIXKHBL AaTh 1/, + 1/, = 1 /¢ KpacHOrIasbIX CAMOK.
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Haxomer,, copT cliepMaTo30uI0B 1/ 4 XAbc co BceMH cOp-
TaMH AHIEKJIeTOK 1 COPT CIIEPMATO30UA0B YbC ¢ SAHIleKIeT-
KaMM, IMeOIIMH TeH X4, JoJKHBI TeOPeTHUECKH JaTh pe-
3yJILTATHI IO TeHaM b—C KaK IPU aHAJINU3UPYIOININX CKPEeIn-
BaHUAX. OTU JBe IPYINBI COUETAHUU COCTABAT 3/8 OT BCex

BO3MOKHBIX [1/,XAbe X 1 + 1/,Ybe X 1/,XA(-)] = 3/,XA~,
T. €. 3/4 COUETAHUIT JONIKHBI AT BUTOTHI, COJEPIKAILAE XO-

Ta ObI ofuH reH XA. B aToM ciaydae pesysnbTar OyIeT 3aBU-
CeTh TOJIBKO OT PACIIeIlJIeHus 0 AByM Apyrum reaam B u C:

3/4(0,283BC : 0,283bc; 0,217Bc; 0,217bC) X b,

€CJIV OTBJIEUbCH OT TeHa XA,
BLIUMCINM TEOpeTHYeCKOoe COOTHOIIEHHe (DeHOTUINYe-
CKHX KJIACCOB U3 9THX /g BOBMOYKHBIX COYETAHUIT TrameT:

0,106XA-B-C : 0,106XA—bbcc :
:0,081XA-B—cc : 0,081XA-bbC—,

0,106 kpacuorsaassix : 0,106 6esoriassix :
: 0,081 c KOpUYHEBLIMY IJIa3aMU :
: 0,081 ¢ ApKO-KpaCHLIMU IJIa3aMMU.

Tereps HYKHO CYMMUPOBATH I10 KJIACCAM BCE BHIUMCJIEH-
Hble BEPOATHOCTH: KpacHoraassix — (3/4 + 0,106) = 0,481,
¢ kopuuHeBbIiMHu TiazamMu — 0,081, ¢ ApKo-KpacHBIMU —
0,081, Gesoraasblx — (1/4 + 0,106) = 0,356. IlepeBemem
9TH BEPOATHOCTH B TEOPETUUYECKNE UNCIEHHOCTH (heHOTUIIH-
YecKHUX KJIaccoB, UCXO/A U3 MoJyueHHoro B Fy KomnuecTBax
myx 1430: kpacHorsasbix — (1430-0,481) = 689, kKopuu-
HeBorsaselx — (1430-0,081) = 116, ApKO-KpacHOIJIA3BIX —
(1430-0,081) = 116, 6emoraaseix — (1430-0,336) = 509.

155. ¥V KyKypysbl eCThb CJIeIVIOIIne IPU3HAKM!: 30J0THUC-
Tasg OKpacKa BCXOoB (V), 3eJeHas OKpackKa BCxomoB (v');
Hanuuue auryi (lg), orcyrersue aurya (lgh); HopmaspHaa
okpacka anuctees (b), yeunennas okpacka (b1). Ilo mpusegen-
HOMY PAacCIIeIIEHNI0 B aHAJU3UPYIOIIEM CKPEITUBAHUU CO-
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CTaBbTE KAPTy XPOMOCOMBI, OIIPEE/INTE PTeHOTUIILI UCXOJHBIX
ponuTeeii:

b*vlg — 305, btvlgt — 112, btvtlg — 74, bvtlg — 128,

bvtlgt — 275, btvtlgt — 22, bvlg — 18,  bvlg™ — 66.

Pemrenue. B sT0ii 3amaue (KaK ¥ Bceraa) CTPOUYHBIE OYKBEI
YKa3bIBAIOT Ha PEI[eCCUBHBIIN XapaKTep IPU3HAKOB, CIELOBA-
TeJIbHO, 3HAYKOM (1) 0003HauUeHbl JOMUHAHTHbIE IPU3HAKU.
YT06bI COCTABUTH KAPTY XPOMOCOMBI, HY?KHO OIPENeJIUTD II0-
PANOK PAaCIIOJIO}KEHUA T'eHOB U PACCTOSHUE MEXKIYy T'eHaMwu,
a 3aTeM PAacCIIOJIO}KUTh UX Ha OTpe3Ke IPAMOI, BEIOpaB HE0O-
XOAUMBIII MaciITab AJisd PacCTOSHUUN Mexkay reHamu. Ilops-
JIOK PpACIIOJIOKEHUA TEeHOB MOJYKHO OIIPENeNTh, CPaBHUBAA
Iapy ABOWMHBIX KPOCCOBEPHBIX KJIACCOB (HAMMEHBIIAA UNC-
JIEHHOCTBH) C HEKPOCCOBEPHBIMM KJaccaMu (Iapa KJacCoB
¢ HanboJIbIIIel YMCIEHHOCTBIO). IIpaKTHUYeCKH 9TO OCYIIeCTB-
JISETCS TTO0UYEPEIHBIMY ITIEPECTAHOBKAMY aJlyIejieli TeHOB MeXK-
Iy HEKPOCCOBEPHBIMHU KJIaCCAMMU, IIOKA IOCJE OUePemgHOI Ie-
PECTAaHOBKY OHU HE CTAHYT IMOXOKUMM Ha MBOMHBIE KPOCCO-
BepHBIE KJyacchl. [loMmeHAeM MecTaMu ajliesiu reHa b:

Hekpocco- btv lg b vlg IBOMHBIE bvlg
BepHBRIE | T — KPOCCOBEDHEIE
KIacchl ytlgt btvtlg* KJIaCcCh brvtlgt

ITocne mepecTaHOBKU aJuiesieli TeHa b MeKIy HEKPOCCO-
BEPHBIMHU KJiaccaMu 00pa3oBajioch JBa KJiacca, MOXOMKUX Ha
IBOMHBIE KPOCCOBEPHI. ITO 3HAUMUT, UTO IIPU ABOMHOM KpOC-
CHUHT'OBEpe TOMOJIOTUYHBIE XPOMOCOMBI OOMEHAJNCH AJIJIes-
Mu reHa b u, ciegoBaTesIbHO, OH HAXOQUTCA MEKIY TeHaMu
v u lg. Takum o0pasoM, IOPALOK PACIIOJOMKEHUS I'€HOB
vblg. 'eHOTUIIBI UCXOAHBIX POAUTEICI, OUeBUAHO, OYAYT Ta-
KUMHU Ke, KaK U COueTaHUe IPU3HAKOB Y HEKPOCCOBEPHBIX
KJIaccOB (MCXOMHbIE POAUTENHN OBLIN TOMO3UTOTHBI):

vbtlg  v'blg*t
X
vbtlg  v'blg*t
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Yr0o0BI OIIPEE/INTh PACCTOSIHNE MEXKAY I'eHAMu V 1 b, He-
00X0AMMO HAWTH Ty Hapy OOUHAPHBIX KPOCCOBEPHBIX KJIACCOB,
KOTOpBIE ITOABUJINCH B PE3YJIbTAaTe KPOCCUHIOBEPA MEKY 9THU-
MU reHamMu. I[Jis 9TOro HYKHO CPABHUTH IMapbl OAMHAPHBIX
KPOCCOBEPHBIX KJIACCOB, MMEIINX MPUMEPHO OAUHAKOBYIO
YHCJIEHHOCTD, C HEKPOCCOBEePHbIMU. IIpakTuecKu, 3Has I10-
PANOK PaCIOJIOMKEHUS I'eHOB, IPU KPOCCUHTOBEPE MEXKIY V
“ b roMOJIOTMUHBIE XPOMOCOMBI JOJI?KHBI OOMEHATHCA aJLjie-
JIAMU TeHa V:

v btlg vTbtlg

1 -
vtb gt v b lg*t

9TO ogUHaAPHBIE KPOCCOBEPHI, IIOSIBUBIIINECS B PE3yIbTa-
Te KPOCCUHTOBEepa MEXXKIY TeHaMu b u V.

IIpu ompemeeHUM PACCTOAHUS MeXKIY NJaHHLIMHU T'eHa-
MU Heo0XOAUMO K UMCJICHHOCTSAM TaKUX KJIACCOB IIPUOAaBUTDH
YHCJIeHHOCTHY ABOMHBIX KPOCCOBEPHBIX KJIACCOB, TAK KaK IIPU
IBOMHOM KPOCCHHTOBEPE OH OyHeT IIPOMCXOINUTH U MEXKIY
reHaMu v u b:

C 74+66+22+18

= . 0, = 0,
ve = 30571127741 128+ 275+ 92 7 181 66 1007 = 18%.

AHaJIOTMYHO MOYKHO OIIPEEJIUTh PACCTOSTHIE MEKIY Ie-
Hamu b u 1g:
_112+128+22+18

Kapra xpomocombl GyneT BBIMVIALETh B BHUIE OTPe3Ka
MPSAMO C HAHECEHHLIMU Ha HEro TOYKAMHU PACIIOJIOMKEHUS
TreHOB:

v 18% b 28% lg

156. T'eH cIMBOBOII OKPACKH IJIasd AP030(UIbI (pPn) OBLI OT-
HeCeH K IepBOil rpymre ciemierus. [[JIs JOKaIu3amu 3TOro
reHa B3ATa JuHUA bisn: bi — mapesannoe KpbwLao (JT0KyC 7,0),
sSn — omaJjieHHbIe IeTuHKU (JoKkyc 21,0). Omnpenennure JOKyC
reHa Ha OCHOBAHUY PACIIEIIeHNs CPeAr caMIoB B Fy:
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ITpusnaru KoauuectBo
Tnasza Kpsuiss MleTuHKu CaMIoB
CiuBOBBIE HopmanbHbIe ITpameie 401
CiuBOBEBIE HopwmanbHbie OnayieHHbIC 71
CiuBOBEBIE Wzpesannbie OmnayieHHbIe 28
CrnuBoBbIE Wspesanusie ITpameie 4
Kpacusbie Wspesannbie ITpsameie 59
Kpacuzbie Hspesannbie OmnayieHHbIE 422
Kpacusbie HopwmanbHbie OmnajenHble 6
KpacHuzbie HopwmanbHbIe ITpsamebre 24

Pemenne. IlepBas rpynna ciemnjeHusa — 3T0 X-XpPOMO-
coMa, TaK KakK B Y-XPOMOCOMeE IOUYTH HeT reHoB. Ilo cimer-
JIGHHBIM C II0JIOM IpusHaKaMm B F, cpeau caMIi0B 1po30(uiib

UIeT pacilellyieHre KaK IIPU aHAJU3UPYIOIIEeM CKpeIuBa-
Huu. OmpenesuM IMOPSAAOK PACIOJOMKEHUS STHUX TpPeX Tre-
HOB, CPaBHUBASA ABONMHBIX KPOCCOBEPHBIX 0cO0ell (HauMeHb-
I1as YHMCJIEHHOCTh) C HEKPOCCOBEPHBIMHY (HAMOOJIBINIASA UKC-
JIEHHOCTB). ¥ OBOMHBIX KPOCCOBEPHBLIX 0CO0EH ITPOM30IIeJT
00MeH yJacTKOB I'eHa, OTBeUaloIero 3a QOpMy KPbLIbEB, CJIe-
IOBaTeJILHO, I'eH bi JIesKuT mocepenuue Mexxkay pn u sn. Haii-
JIeM paccTosdHMe MeKIy reHaMu pn u bi:

C

28+24+4+6

pnbi 401+ 71+ 28 +4+59+422+6+ 24

+100% =6,1%.

Tenepb HaxXoauM paCCTOAHUE MeXAy reHaMu bi u sn:

Cbisn

1015

_ 71+59+4+6

+100% =13,8%.

OueBHIHO, MO IOPALKY PACIIOJOMKEHHUSA I'€HOB MOKHO
OIIpeJieNINTh, UTO I'eH PN HAXOAUTCA OJIMsKe K HYJIeBOMY KOH-
Iy XPOMOCOMELI II0 OTHOIIIEHMIO K I'eHy bi Ha paccTosHUN
6,1%, 1. e. B 10Kyce 1,0:

Jlokyc 1,0

JIokyc 7,0

Jlokyc 21,0

pn

6,1% bi

13,8%

sn
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157. Y pacTeHuil oKpaIlieHHbI [[BETOK JOMUHUPYET HaJ
HEOKPAIIIeHHBLIM, a JKeJTasd OKPacKa PacTeHUs pellecCHuBHA
[0 OTHOIIIEHUIO K 3eJieHO#. J[Ba reTepo3UroTHBIX PACTEHUS
CKPeIIeHbI C PElleCCUBHOM (hOPMOIi, B Pe3yIbTaTe MOJYUEHO
cJIeyIoIee IIOTOMCTBO:

Oxpacka
Pacrenue 1 Pacrenue 2
IBETKA pacTeHus
OKpallleHHbI 3eneHas 88 23
HKenras 12 170
Heoxpareuusbrit 3esieHas 8 190
HKenras 92 17

KakoBbl reHoTuUnbl 000MX I'eTEPO3UTOTHBLIX pPaCTeHuii?
PaccunTaiiTe BeTnmunHy KpocCHUHTroBepa. Kakoe moiyumnioch
OBl IIOTOMCTBO OT CAMOOIIBLIEHUS Ka’KIOTO M3 PACTEHUN U
IIPU CKPEeIUBaHUU APYT C APyrom?

Permtenue. B 1ByX aHAIM3UPYIOIINX CKPEIIUBAHUAX IIO-
JIyYeHbI pasHble Pe3yJbTaThl, UTO YKA3bIBAET HA Pa3JIMYHbBIE
coueTaHUsS JOMUHAHTHBIX W PEIlECCUBHBIX ajljiejiell AByX Te-
HOB B KaXKJI0# XpOMOCOMe JaHHOII Iaphbl TOMOJIOTOB.

BBemem obo3HaueHMe 9TUX ABYX I'eHOB: A — OKpallleH-
HBIA IIBETOK, a — HEOKpAaIlleHHbBIN, B — 3ejleHas oKpacka
pacrenus, b — xearas.

Y reTeposUroTHBIX PACTEHHI cOUeTaHHe I'eHOB B KaiK-
oM XpoMOCOMe M3 9TOM IIapbl TOMOJIOTUYHBIX OyIeT TaKUM
JKe, KaK CoueTaHVe MPUBHAKOB B KaKIOM U3 ITaphl HEKPOCCO-
BEPHBIX KJIACCOB: OKpPAIIIeHHBIH IIBeTOK (A), 3ejeHas OKpa-
cka pacrenus (B) u HeokpallleHHEBII IIBETOK (a), KeJaTas OK-

AB
packa pacreuud (b). CiremoBaresbHO, €I0 I€HOTHUII __b
a

OT pacTeHuHs 2 B aHAJUBUPYIOIIEM CKpeIIUBaHUMN, Ha-
000pPOT, YIIOMAHYThIE KJAaCChl OYAYT KPOCCOBEPHLIMI, a He-

KPOCCOBEPHBIMU — OKpaI.T.IeHHI:IfI JKeJITasd M HEeOKpPaIlleH-
AB

HBbIU 3€JIeHad U, CJiegoBaTeJIbHO, €0 '€ HOTUIIL —b
a
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B reneruke moJio)keHne JOMUHAHTHBIX I'eHOB B OJHOM,
a WX PeleCCUBHLIX aJjjiesieli B TOMOJIOTHMYHOII XpoMOcoMe

A B
o C‘:b
Ha3bIBAIOT (DA30M MPUTAKEHU S c——p 8 PACTIONOXKeHNe Te-
a b
A b
HOB ¢dasoil oTTAIKUBAHUSA
C':* ¢
a B

Hocrcom:my y oboux paCTeHI/Iﬁ aHaJIM3upyeTcda HacJie-
AOBaHNEe OJHUX U TeX e I'eHOB, BeJIMUMHa KPOCCHMHIoBepa
B OTHUX CKPEIIMBaHUAX OJMHAKOBA:

1248 oo oo
Cas= ggrigv8voz 100% =10%;
23+17

= . 0/ — o,
537170519017 100% = 10%.

Cab

A ompemeleHUs COOTHOIIEHUA (HeHOTUIHUUECKUX
KJIACCOB B IIOTOMCTBE OT CAMOOIBLICHUSA KasKAOTO W3 dTUX
pacTeHu U IPU CKPEIMBAHNT UX IPYT C IPYTOM HEeo0XOoau-
MO pacIHucaTh IIPOIIOPIIMU COPTOB TraMeT, 00pPa3yIOIUXCS
Y KayKJIOTO0 TeTePO3UTOTHOTO pPAaCTeHUs, Ha OCHOBE OITpeje-
JIEHHOT'O IIPOIIeHTa KPOCCUHTOBepa (IIPOIEHTHI ITepeBeleHbl
B JIOJIU €IUHUIIBI):

pacrenue 1 — 0,45AB; 0,05Ab; 0,05aB; 0,45ab (aiime-
KJIETKU U CIIepMUN);

pacreuune 2 — 0,05AB; 0,45Ab; 0,45aB; 0,05ab (atie-
KJIETKU U CIIEPMUH).

Ha ocHOBe mpomopiimu copToB ramMeT JeTKO HAlTU COOT-
HoIlleHre (PEHOTUNMUYECKUX KJIACCOB, UCIOJB3YsS DEIeTKY
IlenHeTa mau ABe TeopeMbl TEOPUU BEPOATHOCTEH (CJIOKe-
HUA 1 YMHOKeHuA). [Ipu caMOOIIbIJIeHUY PACTeHUH IIPOIIOP-
NN COPTOB AHIEKJETOK M CIepMHEB OyAyT OJMHAKOBEI,
y pacrenua 1 B F, noasuTca (Ha IepBOM MeCTe 3aIKCAHBI
ANIEKJIeTKN):

e 3ejleHbIE PAaCTEHUA C OKpAIIeHHBIM IBETKOM (A—B-) —
70,25%:
0,45AB X (0,45AB + 0,05Ab + 0,05aB + 0,45ab) = 0,45;
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(0,05Ab + 0,05aB + 0,45ab) X 0,45AB = 0,2475;

0,05Ab X 0,05aB = 0,0025;

0,05aB X 0,05Ab = 0,0025;

Bcero: 0,7025.
o JKenTwie pacTeHUs ¢ HEOKPAIIIEHHBIMY IIBeTKaMu (aabb) —
20,25%:

0,45ab X 0,45ab = 0,2025.
e 3ejleHble PACTEHMUA C HEOKPAIIIeHHBIM IBeTKOM (A—bb) —
4,75%:

0,05Ab X 0,05Ab = 0,0025;

0,05Ab X 0,45ab = 0,0225;

0,45ab X 0,05Ab = 0,0225;

Bcero: 0,0475.
o JKenTble pacTeHUSA ¢ OKpaIlleHHBIM I[BeTKOM (aaB—) —
4,750/0:

0,05aB X 0,05aB = 0,0025;

0,05aB X 0,45ab = 0,0225;

0,45ab X 0,05aB = 0,0225;

Bcero: 0,0475.

AHaJOTUYHO PACCUUTHIBAETCS IIOTOMCTBO OT CAMOOIIBI-
JIEHUA pacTeHus 2:
e 3esieHBIE PaCTEHUA C OKpAIlIEeHHBIM 1IBeTKOM (A—B-) —
50,25%:

0,05AB X (0,05AB + 0,45Ab + 0,45aB + 0,05ab) = 0,05;

(0,45Ab + 0,45aB + 0,05ab) X 0,05AB = 0,0475;

0,45ADb X 0,45aB = 0,2025;

0,45aB X 0,45ADb = 0,2025;

Bcero: 0,5025.
e JKenTble pacTeHuUs ¢ OKpAIlIEeHHBIM IIBeTKOM (aaB—) —
24,750/0:

0,45aB X 0,45aB = 0,2025;

0,45aB X 0,05ab = 0,0225;

0,05 ab X 0,45aB = 0,0225;

Bcero: 0,2475.
e 3ejeHble PACTEHUSA C HEOKPAIIIEHHBIM I1BeTKOM (A—bb) —
24,75%:

0,45ADb X 0,45Ab = 0,2025;

0,45Ab X 0,05ab = 0,0225;
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0,05ab X 0,45Ab = 0,0225;

Bcero: 0,2475.

e JKesnTble pacTeHUA ¢ HEOKPAIIEHHBIM IIBeTKOM (aabb) —
0,25%:

0,05ab X 0,05ab = 0,0025.

AHaJI0OrnYHO MOYKHO HAHITH BEPOATHOCTU (DEHOTUIIOB IIO-
TOMCTBA OT CKPEIMBAaHUS 9TUX ABYX I'eT€PO3UTOTHBIX pac-
TeHU# Mexxnay coboit (0,45AB; 0,05Ab; 0,05aB; 0,45ab) X
X (0,05AB; 0,45ADb; 0,45aB; 0,05ab), mpuMeHHUB JBe Teope-
MbI TEOPUU BEPOSATHOCTEI:

o 3ejleHbIE PAaCTEHUA C OKPAIIEHHBIM IBETKOM (A—-B-) —
52,25%:

0,45AB X (0,05AB + 0,45Ab + 0,45aB + 0,05ab) = 0,45;

(0,05Ab + 0,05aB + 0,45ab) X 0,05AB = 0,0275;

0,05Ab X 0,45aB = 0,0225;

0,05aB X 0,45Ab = 0,0225;

Bcero: 0,5225.

o JKeuTble pacTeHUs C HEOKPAIIIEHHBIM I[BeTKOM (aabb) —
2,250/0 :

0,45ab X 0,05ab = 0,0225.

e 3ejeHble pacTeHUSA C HEOKpAIlleHHBIM IBeTKOM (A—bb) —
22,750/0 .

0,05Ab X 0,45ADb = 0,0225;

0,05Ab X 0,05ab = 0,0025;

0,45ab X 0,45Ab = 0,2025;

Bcero: 0,2275.

e JKenrble pacTeHUsA ¢ OKpallleHHBIM IIBeTKOM (aaB—) —
22,750/0 .

0,05aB X 0,45aB = 0,0225;

0,05aB X 0,05ab = 0,0025;

0,45ab X 0,45aB = 0,2025;

Bcero: 0,2275.

KoHmponbHbie 3adaqu

158. CkpeltieHbl [1Be JUHUM MBIIIEH: B OOHON M3 HUX
JKUBOTHBIE MMEIOT M3BUTYIO IIEPCTh HOPMAJbHON IJWHBI,
B Apyro#l — AauHHyI0 npamyo. ['ubpugsr F; ¢ HopmanpHOM
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MIPAMOII IIePCThI0. B aHaausnpyoineM CKpeIiuBaHuN II0JY-
YyeHo: 54 MBIIIAT ¢ HOPMAJIbHOI IIPAMOI IIepcThio, 198 —
C HOPMAJIbHOI M3BUTOM, 196 — ¢ AauMHHON mpAMoln u 48 —
¢ IJIUHHOI m3BuToi. OmpeaesnnTe pacCTOSHNE MeXKIy reHa-
MU, OTBEUAIOIIMMHU 34 TU IPU3HAKHU.

159. V TomaTOB BBICOKHII cTeOenbh MOMUHUPYET Had Kap-
JUKOBBIM, a IITapoBUAHAA (popMa IIIofa HAI I'PYIIeBUIHOI.
Paccrosinve Mexkny reHamMu, ONPENeIAOIUMYA 9TU HPU3HA-
Ku, paBHO 20% . CKpelleHo BhICOKOE PACTeHIe ¢ IPYIIIeBHU/I-
HBIMH ILJIOJaMU C KapJIUKOBBIM PacTeHUeM, UMEIOIUM I1apo-
BUIHBIE ILIOABI. KaKoro moromMcrsa m B KaKOM OTHOIIEHUH
clefyeT OXXHUAATh OT CKpeIluBaHusa rubpusos F; ¢ Kapauko-

BBIMU TPYIIIEBUAHLIMU PACTEHUAMU ?

160. IIpu cxpemmBaHNY KYKYpPYS3hI C TNIAAKUMU OKpa-
IIIeHHBIMY CEMeHaM!U C PACTeHUAMU, UMEIOIIIUMU MOPIITMHIC-
ThIe HEOKpAaIlleHHble CeMEeHA, IIOTOMCTBO OKAa3aJioCh C IJIAj-
KMMHU OKpAIlleHHBIMU ceMeHaMHu. A OoT aHaJIu3UpPYIOIIero
cKkpemuBanua moayueHo 8304 pacTeHUs ¢ TJIAAKUMHU OK-
pallleHHBIMHE ceMeHaMu, 298 — ¢ MOPIMUHMUCTBIMH OKpa-
meHHbIMY, 304 — c rIaAKUMU HeoKpallleHHbIMHu, 8326 —
C MOPIITUHUCTBIMUA HeOKpallleHHbIMU. JlafiTe 00BbsCHEeHUE
IMOJIyYeHHBIM peadyabraram. OupenennTre pacCTOAHIE MEXKIY
reHaMu.

161. JKenmmuaa, MaTh KOTOPOH JAJIBTOHHK, a OTeIl — Te-
MODHUJINK, BCTyHaeT B Opak ¢ MYKUMHOI, CTPajaroIluM
oboumu 3aboaeBaHuAMU. OIpenesiTe BEPOATHOCTL POKIE-
HUS JeTell B 3TOII ceMbe OJHOBPEMEHHO C 00eMy aHOMAJIMA-
mu. Paccrosanue Mexay reHaMu reMOpUINY 1 JaJIbTOHU3MA
paBuo 9,8% . ITomHHuTE 0 TOM, 4TO 00a MPU3HAKA PEI[ECCUB-
HbI€, CIEIIJIEHHBIE C IIOJIOM.

162. T'eHEbI IIBETOBOM M HOUHOM CJICIIOTHI CIIEIIJIEHBI C II0-
JIOM ¥ HaxXomATcs Ha paccrosauu 48% napyr ot apyra. Ompe-
IeJINTe BEPOATHOCTh POXKIEHUA MHeTell OIHOBPEMEHHO
c 00erMUu aHOMAJIUAMU B CeMbe, Ile KeHa UMeeT HOPMAaJIb-
HOe 3peHue, HO ee MaTh CTPaJAIa HOUHOM CJIeIOTol, a OTel —
I[BETOBO¥ CJIEIOTOI, MY K€ HOpMAJIeH B OTHOIIIEHUU 000-
UX IPU3HAKOB.
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163. Y aposodunbl peneccuBHBIN reH cut (ct), 00ycmoB-
JIMBAIOIUY BHIPE3KY HA KPBLIbAX, U PEIlECCUBHBIN r'eH tan (t),
00yCJIOBINBAIOIINI TEMHYIO OKPACKY TeJjia, CIEIJIEHBI C II0-
goM. MOXKHO JIM YCTAHOBUTH PACCTOSHUME MEXKIY dTUMU Te-
HaMH, CKPEIIBasA IeTEePO3UTOTHYIO CAMKY C CaMI[OM, JOMMU-
HAHTHBIM 110 00ouM npusHaxaMm? O0bsiCHUTE.

164. CkperuBaioT ABe JUHUU AP030duasi: bpr (uepHoe
TeJIo, IypIypHBIe raza) u b prt (cepoe Teso, KpacHsIe Iia-
3a — JOMHUHaHTHBIe IpudHaku). O6a rena us 2-ii TPYIIILI
CIIeIIEHUS, KPOCCUHTOBEp MeXKIy HUMU cocTaBiaser 6% .
Ompegenure, Kakoe pacinenenue Oyger B F; or ckpemusa-

HUA auHul b pr u bprt.
165. ¥V npo3oduibl KPOCCUHTOBEDP MEKAY I'eHaMu b 1 vg
cocraBuser 17% . Omnpegenure, Kakoe 6yner F, or ckpemu-

BaHUA JuHU bvg X b*vg u bvgt X btvg (vg — 3auaTounsie
KPbLIbS, Vg™ — HOpPMaJbHEIE KPELIbA, b — UYepHOEe TeJo,
bt — cepoe Teno).

166. Eciu y sKeHIIUHBI POAUIOCH 8 CHIHOBEH: OAUH Te-
MO(pUINK, CTPAJAIOIIUNA IIBETOBOM CJIETOTOH, JBOE — T'€MO-
$UINKY, YeTBEePO — C I[BETOBOMU CJIETOTOIN U OAUH HOPMAaJb-
HBIH 110 060UM IPU3HAKAM, TO KAKOU I'eHOTHUI BePOATEH IJIs
Hee?

167. Bo BTOpOI XpOoMocoMe y Ap0o30GhUIbI B JOKyce 54,5
pacrojyio)KeH reH 3a3yOpeHHOro Kpas Kpbljia, B JoKyce 48,5
HaXOJUTCs T'eH YepHOTIo Teja, a B JIOKyce 5,5 — reH, ompe-
IeJAoNnil yBeJInueHHbIe padMephbl paceTok rias. Bece aTu
reHbl pelneccuBHbIe. OpeneanTe BepPOSITHOCTH (DEHOTUIIOB
IIOTOMCTBa OT CKPEIUBAHUS I'MOPUSHON CaMKM C CAMIIOM
CO BCEeMHU pPEIeCCUBHBIMU NpPU3HAKAMU, €CJAU THUOpHUIHAA
caMKa MOJIy4eHa OT CKPEeI[MBAHUA CAMKH IUKOITO THIIA
C caMIIOM CO BCEMH YKa3aHHBIMU PEIeCCUBHBIMU IIPU3HA-
KaMmu.

168. CxpeinmuBaoTCcA ABe MOPOIAbl KPOJUKOB: ¥ OJHOM
W3 HUX JKUBOTHBIE MMEIOT UepPHYIO IePCTh HOPMAaJIbHOM
OIJIUHBI U OeJBIA JKUP, Y APYTOl — KOPHUUYHEBYIO KOPOT-
KYIO IIEePCTh U KEeJTHIH Kup. ¥ rubpumoB IIepCcTh dep-
Hasd HOPMAaJIbHOM AJMHBI U JKeJTHIH :Kup. B aHamusupyio-
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IeM CKPeIWBAHUM IOJYUUJOCH CIEAYIOINee pacIiene-
HUe:

Jdauna Oxpacka Oxpacka KoanuectBo
IEePCTH JKHpa ePCTH IOTOMKOB
Hopmanbuas Benaa Yepuas 44
Koporkas HKenras Yepuas 19
HopmanrHas Kenrasa YepHasa 20
Koporkasa Benaa Yepuas 45
HopmanrHasn HKenrasa Kopuunesasa 44
Hopmanbaas Benaa Kopuunepas 18
Koporkaa HKenras Kopuunesasa 43
Koporkaa Bemas Kopuunesasa 17

OmnpegennTe, KaK HACJIEAYIOTCA MIPU3HAKK ?

169. OmpesennuTe TEHOTUN TETEPO3UTOTHOTO POIAUTEN,
MMOPAJOK PACIIOJIOMKEHUA 'eHOB, PACCTOSHNE MEXKIYy reHaMu
HUCXOIs M3 CJEIVIOIIEero pacllellieHus B aHaJU3UPYIOIIeM
CKPeIlMBaHUN:

AbC — 104,
Abc — 5,

abc — 180,
Abc — 5,

aBC — 109,
abC — 191,

Abc — 221,
ABC — 169.

170. CkperuBaIu ABe JUHUU APO30(PUILI: B OJHOMN JIU-
HUYM MYXU HMeJHU PeNyINPOBAHHLIE KPLLIbs, KPACHBIE IJIa-
3a, HOPMAJIbHBIE II[eTUHKWH, a B APYroil — HOPMAJIbHBIE
KDBLIbSA, KOPUUYHEBBIe Ijas3a, Oes IleTmHOK. B F; Bce myxm
C HOPMAJIbHBIMY KPBLIbAMU, KPACHBIMU IJIa3aMU W CO IIfe-
THHKaM, a B F, moxyuniocs pacmiennenue:

IIpusnaxku Komu-

YeCcTBO
Kporapa T'naza MleTunkn MyX
HopmanbHabIe Kpacusie Ecthb 126
Hopwmanbable Kpacuzie Her 42
HopmanbHabIe Kopuunessie Her 20
Hopmanbable Kopuunessie Ectp 61
PenynupoBanubie Kpacuzie Ectb 59
PenynupoBaHHbIe Kpacusie Her 21
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O6bsacHuTe pesyJabTaThl. He 3a0yabTe, YTO y CaMIIOB
IPO30(PUIbI KPOCCUHTOBED HE UIET.

171. Y TomaTa reH BLICOKOTO POCTa JOMUHUPYET HAJ Te-
HOM HUB3KOTO0, a T'eH IJIaJKOro sIuaepMuca HajJ I'eHOM IIepo-
xoBaTtoro. CkperiuBaHue AByX pacrenuii maetr 209 BBICOKUX
rIagkux, 10 BBICOKUX IIIEePOXOBATHIX, 6 HUBKUX TJIASKUX U
197 HUBKUX IIePOXOBAThIX. KaKOBBI T€HOTUIILI POLUTEJIEH
¥ paccTOosIHUE ME KAy reHamMm?

172. CkperuBanue KOPOTKOHOTUX MBIIIEN ¢ KOPOTKU-
MU YIIaMWA U MBIIIEH, UMEOINNX JUIIHNEe IaJbIlbl Ha 3a-
HUX KOHEUHOCTAX (MOJUAAKTHUJINI), AAJ0 TUOPUIOB TUKOTO
Tuna. B aHAIMBUPYIOIEM CKPEITNBAHUY IOJIYYEHBI CIEIYI0-
III1e Pe3yJIbTaThI:

Aauna KoamdectBo Yucao

HOT yieit najabueB ocobeit
Koporkasa Koporkasa Hopwmanbnoe 158
Koporkasa Hopmanwsras IonupaxkTunns 149
Koporkas HopmanbHas Hopmanbroe 28
Koporkas Koporkasa ITonumaxkTuans 21
HopmanbHas Koporkasa Hopmanbnoe 160
Hopmanwsaas Hopmanwsaas Hopmansnaoe 26
Hopwmanbuasa Hopwmanbpuasa ITonumaxkTuans 156
Hopmanwsaas Koporkasa IMonupaxkTunns 24

HatiTe mosHOe 00'bSICHEHNE MMOJTYUEHHBIM Pe3yJabTaTaM.

173. CamKa Opo30(duabI C JKEeJTLIM IIBETOM TeJa, KUHO-
BapHBLIM IIBETOM TIJla3 U OOpe3aHHBIM KpaeM KPBLILEeB CKpe-
IMABaeTCA C caMIloM AuKoro tuma. B F; Bce caMKu AuKOro

TUTIA, a CAMIIBI JKeJIThle ¢ KHWHOBAPHBIM I[BETOM TJias 1 obpe-
3aHHBIM KpaeM KpbLibeB. B F, momyueno: 1780 myx auxoro
Tuma, 442 KeaTeix, 296 ¢ KNHOBAPHLIMU IJIasaMu, 53 ¢ obpe-
3aHHBIM KpPaeM KPBLIbeB, 1712 JKeJIThIX KMHOBAPHBIX 00pe3aH-
HBIX, 471 KUHOBapHBIX 00pEe3aHHBIX, 266 JKeJITHIX 00pe3aH-
HBIX, 49 KeJThIX KWHOBApHBIX. IlocTpoiiTe reHeTUYecKYIo
Kapry.
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174. B cembe, rae oba poauTesad He MMEIOT aHOMAJINH,
poamiocs 8 MaJIbUMKOB 1 3 JEBOUKM, M3 HUX 3 AEBOUKU U 1
MaJIbUMK HOpMAaJIbHbIEe. VI3 ocTalbHBIX 7 MaJbYNKOB 3 cTpa-
IAloT MBIIIeUHON AucTpodueii, 3 — IIBETOBOM CJIEIOTOH
(mambToHU3M) 1 1 — obomMmm 3abosmeBaHmAMU. [laiiTe reHe-
TUYeCKOoe 000CHOBAHIME TAKUM JAaHHBIM.

175. Ha ocHOBaHUH pPe3yJIbTATOB aHAJIU3UPYIOIIEro CKpe-
IMuBaHUA rubpusoB F; KyKypyshbl, IMeIOIUX HOpPMalbHOe
cofepKanme XJIOpopuaia, MaTOBbIe JJUCTbA U HOPMAJIbHYIO
depTUIbHOCTEL (CIIOCOGHOCTHL OPTraHM3MOB ITPOU3BOIUTH IIO-
TOMCTBO), C PEIECCUBHOM POAUTEIHCKO (DOPMOM ITIOCTPOUTE
KapTy XPOMOCOMBI U OIIPEIeINTe FeHOTUI I'MOPUIOB:

denoTUIIBI Yueao

depruis- pacre-
IIpopocTkn JucTea HOCTS Hi
HopmannHbIE MatoBsie HopmanbHas 237
HopmanbHabIe Buecramiue ITouu:keunnas 63
HopmanbHabIe MaTtoBbIe ITouu:keunnas 40
Becxmopopuabubie MatoBsbie ITonm:xkennasa 4
Becximopopuiabubie Buecramue ITouu:keunnas 270
HopmasnsabIe Baecraiue Hopmanwsaas 7
Becxmopopuiabubie Buecramue HopmanbHas 49
Becxmopopuabubie MaToBbie Hopmanwsaas 71

176. Y mposodunbl MpU3HAK KPYIHBIE U T'pyObIe (dacer-
KU TJa3 (ec) pelecCUBEH IO OTHOIIEHUIO K MPU3HAKY HOD-
MaJbHBIE aceTKu (ec’), OTCYTCTBHE IIOMEPEYHOH KUIKU
(cV) 0 OTHOINEHWIO K ee mpucyTcTBuio (cv'), BeIpeskm Ha
KPBLIbAX (ct) mO OTHOIIEHWI0O K HOPMAaJBHBIM KDBLIbAM
(ct™). Ompenmenure MOPALOK PACIIONOMKEHUA M'€HOB, PACCTOS-
HIUe MEeXAY HUMU U FeHOTUII FeTEPO3UTOTHOTO POAUTEIA II0
pesyJibTaTaM aHaJN3UPYIOIIEr0 CKPEITUBaHUA:

eccviet — 2125, eccvet — 3, ectevet — 223,
eccvtet™ — 217, ecteviet — 265, ecteviett — 2,
ectevet™ — 2207, eccvett — 273.
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Bonipocsi dnsi camokoHmporns

1. Kakoe cooTBeTcTBHe HAaOJIOZaeTCSI MeEKAY UYHCIOM
TCPYIII CIIEIJIEHUSA U YKCJIOM Iap XPOMOCOM?

2. Yro coboii IpeAcTaBIsgeT IPYIIa CIeIlJeHns?

3. Kax HasbpIBalOTCA T'eHbl, HAXOAAIINECA B OJHOHU XPO-
mocome?

4. Kakne XpoMOCOMBI BKJIIOYAIOT B OJHY TPYIIIY CIIeIl-
JeHuA?

5. Kak BBI MOsKeTe 000CHOBATD ABJIE€HNE COBMECTHOM ITe-
pemauyu TeHOB M3 OJHOI IPYIIIEI CIeIIJIeHUs?

6. CKOJIBKO TPYIII CIEIJICHUA Y MYSKUYUH 1 JKeHIITUH?

7. Kak BbI cumTaeTe, OIPOBEPTAIOT JIU PE3YJIbTATHI OIbI-
ToB T. Mopraua Tpetuii 3akoH I'. Mengensa?

8. Uro Takoe kpoccunroBep? KaKkyio posib OH UTpaeT B sIB-
JIEHUHU CIIEILJIeHUS TeHOB?

9. Kakoe oTHOIIIEHE NM€EeT YacTOTa KPOCCUHTOBepa K pac-
CTOAHUIO MEXKIY reHaMu ?

10. Kakue mporiecchbl MOTYT HAPYIIIUTD CIETIJIEHNEe TeHOB?

11. J[y1a yero UCIoJb3yeTCA TaKasd eIUHUILA U3MEPEHUT —
Mopranuzga?

12. Kak ciaengyer cTpouTh pabOTy HIPU COCTABJIEHUU Te-
HEeTUUYECKOH KapThI?

13. ITokakuTe CXOACTBO 1 OTJINUYNSA FTeHeTUUECKO 1 I1-
TOJIOTUUECKOI KapT.

14. Kakue mojoKeHus XPOMOCOMHO TeOPUU HACJIEICT-
BEHHOCTH IIOMOTJIM O0HAPYKUTh U HOATBEPAUTDH MeHETUUEC-
KUe U I[UTOJIOTHYEeCKre KapThl?

15. Yro maroT Iid IPaKTUYECKON JeATeJIbHOCTH YeIoBe-
Ka M3yUYeHUe U COCTABJICHNE MeHEeTUUYEeCKUX U IIUTOJIOTHUUEC-
KHUX KapT?



Frnmaea 6

AHAIIN3 POAOOCIIOBHbIX

B Tex ciayuasx, Korga HeBO3MOKHO IIPHMEHUTH TuOpU-
JIOJIOTUYEeCKUI aHAJN3, HAIIPUMEeD IPU MaJOUYNCIEHHOM IO-
TOMCTBE, MCIIOJIb3YIOTCS APYTue MeTOIbl TeHEeTUYEeCKOT0 aHa-
J3a, B TOM YUCJIe TeHEeaJOTUUEeCKUl, T. €. aHAJIN3 HECKOJIb-
KHMX IIOKOJIEHUH POJACTBEHHHKOB. OTOT METOJ IIPUMEHIETCS
O0BIUHO y UYeJIOBeKa U JOMAIITHUX *KMBOTHBIX, HO MHOTJA U
y pactenuii. C IOMOIIIbIO TeHEAJIOTUYECKOTO aHaIN3a MOK-
HO peIaTh TaKkue BOIPOCHI: KaKOBa IIpUpo/ia Ipu3HaKa (Ha-
cJelCTBeHHAs MU HeHACJeACTBEeHHAaA), XapaKTep HacJeno-
BaHUA IpU3HAKA (JOMUHAHTHBIN WX PEIleCCUBHLIIN, ayTOCOM-
HBIH, CIEeIJeHHbBINA ¢ 0JIOM, 3aBUCUMBIN OT IOJIa U T. 1.).

T'eHeasornueckuii MeToJ BKJIIoUaeT B ceOsI ABa dTara:

e cocTaBJIeHNE POJIOCJOBHOI 1 ee rpaduuecKkoe m3obdpa-
JKeHue;

® TeHETUUECKUH aHaJIU3 MOJYUEHHBIX JaHHBIX.

COop cBefeHU 0 ceMbe HAUMHAETCSA C MpoOaHaa — WH-
IWBUA, KOTOPHIH ABJsETCA IIpeIMeTOM MHTepeca Bpaua (1c-
cJeoBaTeNsI) K JAaHHOM KOHKPETHOM ponocyioBHOI. Yare
BCETo 3TO0 GOJBLHOM WJIM HOCUTEJb U3yuaeMoro nmpusHaka. Po-
JIOCJIOBHAA BKJIOUAET M3BECTHBIX POJCTBEHHUKOB KaK IIO
HUCXOAAIIe JUHUY (IeTH, BHYKU, IPAaBHYKHU U T. 1.), TaK 1
Mo BOocxXonAle# (poaurenu, nembl, mpageabl U T. A.). Hetu
OIHOII POAUTEJIBbCKOI Maphl (0paThsa U CECTPhI) HA3BIBAIOTCA
cuocamu. OGBIYHO POJOCIOBHAA COOMPAETCS IO OMHOMY HMJIK
HECKOJILKUM IIpu3HaxKaM. deMm 00JIbIlle TOKOJIeHHUI IIpocIe-
JKE€HO B DPOJIOCJIOBHOU, TeM OHA IIOJIHEe W BBIIIe MIaHCHI Ha
MoJIyueHne IJOCTOBEPHLIX cBemeHmuii. COOp reHmeTHUecKoil WH-
dopManiy MPOU3BOAUTCA HYTEM OIIPOCa, AHKETHUPOBAHWUI,
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JINYHOTO 00CIefOBaHUA ceMbU. IIpy cocTaBIeHUN POLOCTIOB-
HOM BeZeTcsd KpaTKasd 3alliCh JaHHBIX 0 KAXKI0M UJeHe Po-
Ia ¢ yKasaHUeM ero poJACTBa IO OTHOIIEHUIO K MpobaHmdy,
a TaKiKe yKasbIBaIOTCA (haMUINsd, UM, OTUECTBO, JATa POIK-
IeHUusa U CMePTHU, BO3PACT, HAITMOHAIHLHOCTD, MECTO *KUTEJb-
cTBa ceMbH, Ipodeccus, HAJINUYNE XPOHUUYECKHUX 3a00JieBa-
HUI B ceMbe, IPUYNHA CMEePTH YMEPIIUX 1 AP.

ITocse cb6opa cBemeHUI COCTABIAIOT rpaduyecKoe M30-
OpaskeHNe POJOCIOBHOII, MCIOJb3ys CHCTEMY YCJIOBHBIX
0003HAYCHMH:

O — xenmuna;
0 — mysxuuna;
@®. B — o61azarenu npusHaKoB (Uau GOJIbHEIE);

O— umu — 6pax;

6‘ ¥
niu [] — mpo6ann;

— IeTH, POXKAEHHbIE OT OJHOIO Opara
1 2 3 4

(mmhpbl YKa3bIBAIOT MOPSAAOK POKIEHUA JeTei);

({b — OJHOsANIEeBbIE OJM3HEIHI, ﬁ — IOBySAHIle-

BbIe OJIM3HeIbI;
©., @ unu © [[] — rerepo3suroTHLIe HOCUTENN;

B é — MepTBOpOXKIEHHBIE;

e, B, 0, @, E] — o6raxarenn pasHBIX aHOMAJTHII
U UX COBMECTHOE IIPYCYTCTBHE;

O—= — 6ausropoacTeenHbIl 6paK;

1024 ]Z[ — yMepJIu IocJjie POXKISHUS;

Ojﬂro — OpaK MYKUMHEI C IBYMS KeHITUHAMY;

OEEI — BHeOpauyHaaA [0Yb;

— ob111ee KOJIUYECTBO JeTell (IATh) 6e3 YKa3aHUA IMo-
Jia UJIY TIOJI HEU3BECTEH.
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CocraBnasa rpaduueckoe mus3o0OpaskeHHEe POIOCIOBHOI,
COOJIIOAIOT CJIEYIONTNEe TIPaBUIa:

® HAUMHAIOT POJOCJIOBHYIO ¢ IpobaHma (ocobu, Ha KOTO-
PVIO cocTaBisgeTCs POMOCIOBHAs). BpaTha m cecTphl paciio-
JIaraloTcA B IOPAIKE POXKISHUA CJIeBa HalpaBo, HAUMHAA CO
cTapIiero;

e IPECTABUTENN KaXKIOT'0 IOKOJIEHWS B POJOCIOBHOI
pacrmoJiaratoTcsA CTPOro B OAUH PALI;

® PUMCKUMU ITUPpaMu 0003HAUAIOTCA IMOKOJEHUA: CJIe-
Ba OT POJIOCTIOBHO¥ CBEPXY BHU3;

e apabcKkuMu upaMu HyMepyeTcs MOTOMCTBO OITHOTO
MMOKOJIeHUA (Bech PSAA) cJaeBa HAMPABO IIOCJEJOBATEIBHO
(IO KasKABIM IIPEICTABUTEIEM — POJACTBEHHUKOM).

Taxum o6pasoMm, KaKIObI UJeH POJOCJIOBHONM KNMeEeT
cBoil mudp, sanpumep I1-3, II11-6.

Yro6bI IOJAYUYUTh IPABUIbHBIE U TOUHBIE TeHETUUYECKIIE
BBIBOJIBI, HAJIO CTPEMUTHCA K MIOJYUEHUI0 Hanbojaee IIOJHOTO
1 00BEKTHUBHOIO IIEPBUYHOTO MaTepuaJia, KOTOPBIil SABJIAET-
Cs OCHOBOII CTaTUCTUYECKOTO U FeHeTHUYeCKOTro aHaJIun3a.

TeHeasornuecKuii MeTOL OTHOCUTCA K Hambojgee YHUBED-
CAJILHBIM B MEIUIIMHCKOM M'eHeTHuKe. ITOT METO, YacTO HA3hI-
BAIOT KJIMHUKO-TeHEAJOTMYEeCKUM, MOCKOJbKY peub uaeT o0
U3YUYEHUN MATOJOTMUYECKUX IIPU3HAKOB (00Je3Hel) B ceMbe
C NIpHUBJIEUEHNEM IPHUEMOB KJIMHUUYECKOro oocienopanusd. OH
IITUPOKO IIPUMEHAETCA IIPU PEIeHNN TeOPEeTUUEeCKUX 1 IpaK-
TUYECKUX 3a7au:

e yCTAHOBJIEHHE HAaCJeJCTBEHHOr0 xapakTepa 3aboJieBa-
HUS;

e oIlpeiejieHIe TUIA HACJeSOBAHUA IIPU3HAKA;

® OIIEHKA ITeHeTPAHTHOCTH I'eHa;

¢ pacmupoBKa MEXaHN3MOB B3aMMOIEeHCTBUS T€HOB.

Ocoboe MecTO reHeaJIOTMUECKUII MeTOJ 3aHIMAeT B Me-
IUKO-TeHETUYECKOM KOHCYJBTUPOBAHUU, SBIASACH IIOJYAC
eIUHCTBeHHBIM: IIPU YTOUHEHUMW IIPUPOAbI 3ab6oJieBaHUA;
IIPpY TIOCTAHOBKE JMATHO3a HACJIEICTBEHHOI'O 3a00JIeBAHNA;
IIPU OIleHKE ITPOTHO3a 3a60JIeBaHMA; IIPU pacueTe PUCKA IJIA
IIOTOMCTBA U IP.

ITenpio reHeaJIOTUUECKOTO aHaJNM3a SBJIAETCS YCTAHOB-
JIeHe TeHEeTUUYeCKUX 3aKOHOMEPHOCTE.
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IlepBasa samaua IIpu aHAJIW3€ POJOCIOBHOM — YCTaHOB-
JIeHUe HacJIeICTBEHHOTO XapaKTepa mpusHaka. Ecau B pomo-
CJIOBHOU BCTpeUYaeTcs OAWH M TOT Ke IpusHak (uiau 0o-
JIe3Hb) HECKOJIBKO pPa3, MOKHO JyMaThb O €T0 HacJeICTBEH-
HOM IIpupoze.

ITocsie TOrO Kak yCTaHOBJIEH HaCJIeJCTBEHHBLIN XapaKTep
IpU3HAaKa W1 3a00JeBaHnA, HEOOXOAMMO YCTAHOBUTL MUN
Hacaedo8anus. JIJIsd 5TOT0 UCIOJB3YIOT IPUHITAIILI TeHEeTH-
YeCKOro aHaJIM3a W Pas3JNuUuHbIe CTATUCTUUECKNE METOALI 00-
paboTKU TaHHBIX, MOJYUEHHBIX U3 POJOCIOBHOI.

MeHme/IeBCKUM 3aKOHOMEPHOCTAM HAacJeIOBaHUS TOJ-
YMHAIOTCA TOJBKO MOHOT'€HHBIe HaCJIeICTBeHHbIe 3a00I1eBaHMsd,
T. e. 3a00J€BaHUSI, STHUOJOTUUYECKUM (PAKTOPOM KOTOPBIX
ABJAETCA MYTaIlWs OJHOTO I'eHa. B 3aBUCUMOCTH OT JIOKAJIH-
3aIlM U CBOMCTB T'eHa Pas3NuaioT: aymoCcoOMHO-OOMUHAHM-
HbLil U AYMOCOMHO-PEYeCCUBHbLIL TUTIHI HACIeOBAHU, KOT/Ia
TreH pacIoJIOXKeH B OLHOU u3 22 map ayTocoM (HEIOJIOBBIX
xpomocoM), X-cuenyenHbvle OOMUHAHMHbBLI U PeyecCUBHbLIL
TUIILI HACJIeAOBAHUA, KOTa I'eH PAaCIoJIOKeH B X-XPOMOCO-
Me, Y-cyengneHnHoe (zonaHdpuieckoe) HacJieTOBaHUE, KOTZa
TeH pacmoJio:KeH B Y-XpoMocoMe.

TouHoCTh aHANM3a IIPU STOM OyAEeT 3aBHCETH OT UHCJIa
MMPOAHATU3UPOBAHHBIX IIOKOJEHUII M KOJUYECTBA IIE€PCOH
B Ka’KJIOM IOKOJIEHUU TIPU 0e3YCJIOBHO XOPOIIUX 3HAHUAX
3aKOHOMEPHOCTEl, PACCMOTPEHHBIX B IPEABIAYININX TJIaBaX.
Kparko paccMoTpuM OCHOBHBIE 3aKOHOMEDPHOCTU HACJIEHO-
BaHUA PA3JIUUYHBIX TUIOB, OTKJOHAIOIINUXCSI OT HOPMBI IPH-
3HAKOB.

HacnemoBanue ayToCOMHO-TOMUHAHTHOTO TPHU3HAKA.
Ecau 3abosieBaHMe 00YCJIOBJIEHO PEIKMM ayTOCOMHO-IOMIU-
HAHTHBIM TE€HOM, TO a0COJIIOTHOE OOJIBIITMHCTBO OOJBHBIX
B HOMYJAIUUA POXKIAIOTCA B Opakax MeKJIy HOPaKeHHBIM
¥ 3IOPOBLIM CYIIPYroM. B sToM ciaydae oguH 13 pomUTeei
reTepo3UroTeH II0 ayTOCOMHO-IOMHHAHTHOMY reHy (Aa),
a Ipyroi roMO3UTOTEH II0 HOpMaJbHOMY aJjenaio (aa). B Ta-
KoM OpaKe BO3MOXKHBI CJIEIYIOIIINe BapUAHTHI TE€HOTUIIOB
y moTomcTBa: Aa, Aa, aa, aa. TakuMm o6pasom, KasKAbIiA Oy-
nymuii pebeHOK He3aBUCHMO OT ero moJja B 50% cayuaeB
UMeeT BEPOATHOCTH IMOJYUYUTE OT OOJIHLHOTO POAUTEIIA KaK aJl-
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aenb A (u, ciliegoBaTeabHO, OBITH IIOPAKEHHLIM), TaK W HOP-
MAJBHBIN ajjiesib a, U ObITh 340pPOBBIM. OTHOIIIEHME YHCJIa
3OPOBBIX OEeTe B IIOTOMCTBE K UYHCJIYy IMOPaKEeHHBIX PaBHO
1 : 1 u He 3aBUCHUT OT I10JIa peOeHKA.

OCHOBHBIMY KPUTEPUSIMHU, TO3BOJIAIOIIUMY IIPEIIOJIaraTh
ayYTOCOMHO-TOMUWHAHTHBIHN TUII HACJIEOBAHNS, SIBIAIOTC:

e 3a00JI€eBaHNE MIPOSBJISETCI B KaKJOM IIOKOJIEHUU 0e3
IIPOIYCKOB («BePTUKAJIbHBIN» THUII);

® Ka)KIblil peOeHOK OT POAUTEJIsI, 00JLHOTO aAyTOCOMHO-
JOMHHAHTHBIM 3a0oeBaHneM, nuMmeeT 50% -HBII PUCK yHAC-
JieIoBaTh 9TO 3a00JIeBaHNeE;

e HeIlOpasKeHHbIe AeTH OOJbHBIX POAUTEJel CBOOOIHBI
OT MYTAaHTHOTO I'eHa U UMeIOT 3JJOPOBLIX IeTell;

¢ 3a00JI€eBaHNE HACJEAYEeTCsS JIMIIaMU MYKCKOTO U JKEH-
CKOTO MO0JIa OJMHAKOBO YacTO U CO CXOAHON KJIMHUUYECKOM
KapTUHOM.

Ha cerogusamrauii gens onucaxo okoao 3000 ayTocoMmHO-
JOMUHAHTHBIX IPU3HAKOB UejioBeKa. Ilo aToMy THUIY y ue-
JIOBEKa HAacJeAyIOTCs OpaxuIaKTUINA, WJIX KOPOTKOIA-
JIOCTH (YKOPOUEHHBIE 1 YACTUYHO PeNyIIMpOBaHHbBIE (haaH-
TU TAJbIEB PYK W HOT), MOJUAAKTUINA, UJIM MHOTOIAJIOCTD
(Ha pyKe mam HoTe OoT 6 m0 9 masbIeB), apaxHOMAKTHUINA
(CUJIBHO YAJWHEHHBIE «IIay4YbW» ITAJIBbIIbI), HEKOTOPBIE (hop-
MBI OJIMB0PYKOCTHY U APyTUe MIPU3HAKMN.

I ayTOCOMHO-PEIleCCUBHOTO HACJHEIOBAHUA XapaK-
TEPHBI CJIeAYIONINe TPU3HAKN:

e poauTean O0OJIHLHOTO pebeHKa, KaK IPaBUIO, 340POBBI
U SABJSIOTCA TeTEPO3UTOTHBIMHM HOCUTEJIAMHU HATOJOTHUYe-
CKOT'0 aJLIeJis;

® MAJbUNKHU U JEBOUYKHU 3a60JIeBAIOT OAUHAKOBO YaCTO;

® IOBTOPHBIN PUCK POKIEHUSA pebeHKa ¢ ayTOCOMHO-pe-
IIeCCUBHLIM 3a00JeBaHUeM cocTaBisaeT 25% ;

® «rOPM30OHTAJIBHOE» paciIpeneeHre OOJbHBIX, T. €. Ia-
IIMeHTHI Yallle BCTPEUAlOTCA B IIpeesax IIOTOMCTBa OIHOI
POOUTENBCKOI ITaphl;

® yBeJIMUEHNE YaCTOTHI OOJBHBIX JeTell B POACTBEHHBIX
Opakax, MpUUYeM, UYeM pesKke ayTOCOMHO-PeIleCCUBHEIEe 3a00-
JIeBaHUs, TeM dYarile OOJIbHBIE IMPOUCXOAAT M3 KPOBHOPOJCT-
BEHHBIX OPaKoB;

e B Opake ABYX HOPa’KEHHBIX POAUTEJIEH BCce AeTU OOJILHEIL.
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Ilo ayTocomMHO-pellecCUBHOMY THUNY HACJIEIYIOTCA MAT-
KUe IpAMbIe BOJIOCHI, KYPHOCBIH HOC, CBETJbIE TJia3a, TOH-
Kasd KoiKa W pes3yc-OTpUllaTeJbHas IepBas Ipyloa KPOBHU.
Hawubosee yacTbIMY 1 3HAUNMBIMY B KINHUYECKOM OTHOIIIE-
HUU GOJIE3HSIMU C ayTOCOMHO-PEIeCCUBHLIM THUIIOM HaCJem0-
BaHUA ABJSIOTCA: MYKOBUCIUI03, (GPeHUIKETOHYPUSI, MHO-
rue GOPMBI HAPYIIIEHUA 3PEHUA U CIyXa U IpyTrue.

PeneccuBnbrii  X-CueIIeHHBI THUII HACJeTOBaHUSA.
X-crenenHoe pelieccuBHOe 3aboJieBanue (UIM MIPU3HAK)
BCeT/Ia MPOABIAETCA Y MYJKUUH, UMEIONINX COOTBETCTBYIO-
MU TeH, a ¥ JKeHII[UH — TOJBKO B CJAYUYasdX TOMO3UTOTHOTO
cocTosgHUA (UTO HabIOgaeTCcs KpaiHe peagKo).

OcHOBHBIE IIPU3HAKU X-CIEILIEHHOT'0 PEelecCHBHOTO Ha-
CJIeJOBAaHUSA CJIEYIOIINE:

e 3a00JI€BaHME BCTPEUAETCA B OCHOBHOM Y JIMI MY3KCKO-
T'0 T10JIa;

e Mpu3HaK (3abojieBaHMe) IIepefaeTcsa OT OOJIHLHOTO OTIA
yepe3 ero (peHOTUIIMUECKH 3JOPOBBLIX Aouepeil II0JOBUHE
BHYKOB;

¢ 3a00J€BaHNE HUKOTA He IIepelaeTcs OT OTIA K CHIHY;

® Y JKEHIIMH-HOCUTEeJe MHOTAA BLIABIAIOTCS CYOKJIU-
HUYeCKUe IPU3HAKY IaTOJOTUH;

® B OpaKe JKEeHIIMHBI-HOCUTEJIbHUIILI C OOJBHBIM MYIK-
ynaoit 50% mouepeit OymyT Gosbubl, 50% mouepeit OymyT
Hocurenamu, 50% cuIHOBEHN Takske OyayT OOJbHBI, a 50%
CLIHOBeIT — 370poBbIe (IIpu 3a60JIeBaHUAX, HE CHUMKAIOIIIUX
PENpPOAYKTUBHYIO CIIOCOOHOCTL GOJIBHBIX MYy:KumH). Ilo Ta-
KOMY TUITYy HacJjiegyeTca remodpuansd A, 1aJbTOHU3M U APY-
rue.

JoMUHAHTHBIN X-CIleNJIEHHBIN TUN HACJIeTOBAHUA. 3a-
6oseBaHUsA ¢ X-CIlEIIJIEHHBIM TOMUHAHTHBIM TUIIOM HAacJe-
JOBAHUS BCTPEUAeTCs B 2 pasa uallle y KeHIIUH, YeM Y MYK-
ypH. ['JlaBHAs XapaKTepUCTHKa X-CIEIIEHHOTO JTOMHHAHT-
HOTO HACJIeZOBAHUA B3aKJIOUaeTcsd B TOM, UYTO OOJbHEIE
MYKUYMHBI IIepefaloT aHOMAaJbHBIN TeH (uam 3abojieBaHUe)
BCEM CBOUM JIOYEPAM UM He MepefaioT ero ChIHOBbAM. BOoJIb-
Has JKeHIUHAa IepefaeT X-CIeIJIEHHBIN JOMUHAHTHBINA I'eH
TIOJIOBUHE CBOUX JIeTel He3aBUCUMO OT II0JIa.
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OcHOBHBIE IPU3HAKHU X-CIEeIIJIEHHOT'0 JOMUHAHTHOTO TH-
1a HacJeTOBaHUA CJAeAYIOIe:

® 00JIE3HB BCTPEUAETCA Y MY KUUH U JKEHITNH, HO Y JKeH-
IITUH IPUMEPHO B JBA pasa yallie;

e OJILHOII MY KUMHA IIepeJaeT MYTAHTHBIN ajljiejIb BCEM
JouepAM U He IepelaeT ChIHOBLAM, MOCKOJBKY ITOCTeTHIE
IOJIYYaioT OT OTIIa Y -XPOMOCOMY;

e DOJIbHBIE JKEHIMHBLI MepefaloT MYTAHTHBIA aJljIesb
50% cBoUX JeTell He3aBHCUMO OT I10JIa;

® JKEHIIMHBI B cayuae 00JIeBHU CTPAAAOT MeHee (OHU Te-
TEPO3UTOTHBI), UEM MY KUNHBI.

Y-cuenineHHoe, MM ToJIaHAPUYECKOoe, HacJIeJOBaHUeE.
JuTesbHOE BpeMs moJiaraju, YTo Y-XPOMOCOMa CONEPIKUT
TOJBKO TEeHEeTHMUEeCKW HeaKTWBHbIEe ydyacTKuU. B HacrosIee
BpeMs B Y-XpOMOCOME BEISABJIEHA JIOKAIU3UIuA okoio 20 re-
HOB, B TOM YWCJI€ T€HOB, OIPENEIAIOIINX PA3BUTHE CEeMEH-
HUKOB, OTBEUAIOIIMX 34 CIIEPMATOTeHe3, KOHTPOJUPYIOIIAX
MHTEHCUBHOCTh POCTA, OMPEAEAIOIINX OBOJOCEHNE YIITHOM
PaKoOBUHBI, cCpeIHUX (aJaHT KUCTEH U HEeKOTOPBIX APYTHUX.
IIpusHak, reHbl KOTOPOTO JIOKAJM30BaHBLI B Y-XpPOMOCOME,
mepesaeTcs: OT OTIIA TOJBKO BCEM MAJbUYUKAaM.

HacaemoBaHnue 4aCTUYHO CIETIJIEHHOTO € IOJIOM pellec-
CHBHOTO TPHU3HAKA (aJlIeau reHa nMeioTca B X- 1 Y-XpOMO-
coMax) OTJIMYAETCSA OT ayTOCOMHO-DPEIeCCMBHOTO TeM, YTO
MpU3HAK, KaK IIPaBWJIO, B POJOCTOBHON HPOABJIAETCA y TO-
TOMKOB OJTHOT'O II0JIa, & MMEHHO TOr'0, KOTOPBIA HEC 3TOT
MIPU3HAK.

Mpumepsbl peweHus 3agay

177. IIpoBenuTe aHaIM3 POJNOCTOBHBLIX UeJIOBEeKAa, MPU-
BeIeHHBIX Ha puc. 19—25.

Pemrenmne.

a) B sroii pomocioBHO#l (puc. 19), oueBHUAHO, ayTOCOM-
HO-IOMHMHAHTHOE HACJIeJIOBaHUe MMPU3HAKA, TAK KaK C HUM
HamboJIiee 4acTO MOABJIAIOTCS IOTOMKY PA3HOTO I0JIA TOJIb-
KO B CeMbsX, I'le oouH u3 poauteneir (I-4) umes nmpusHak.
B cembsax, rge He OLLIO POoAUTEEI ¢ IPU3HAKOM, JETH TOXKEe
He IIOSABJISJINCDH C OTUM IIPU3HAKOM.
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Puc. 19. PogocnoBHas k 3agade 177, a

6) B sroit pogocsioBHOI (puc. 20) pelecCUBHBIN TPU3HAK
CIIEIIJIeH C IO0JIOM, TaK KaK B MCXOJHOM ceMbe, He MMeIOIIeil
MpU3HaKa POAUTENell, IMOABIAIOTCA ¢ IPU3HAKOM TOJbKO IIO-
TOMKHU MysKcKoro moJja (II-2, I1-5, I1-7, II1I-3, IV-1). Cie-
JIoBaTeJbHO, B OgHOM 13 X-xpomocoMm martepu (I-1) umeerca
peliecCuBHBII T'eH, ONMpeaeNAInuil sToT npusHak. O6aaga-
renbHUIa npusHaka (III-7) moaBmiack TOJIBKO B OIHOI
ceMbe, rae y ormna (II-7) 611 mpusHaK, a MaTh, IO-BUAUMO-
MY, B OHOI X-XpPOMOCOME NMeJIa PeIleCCUBHBIN I'eH.

II

II1

v

Puc. 20. PogocnoBHas k 3agaye 177, 6

B) B aToi1 pomocioBHoi (puc. 21 Ha ¢. 164) ¢ mpusHAKOM
TIOABJISIIOTCA B IIOTOMCTBE TOJIBKO MYKUUHBI, TAK YTO MOYKHO
OBLIO MIPEIIOJIOKUTE, UTO IIPU3HAK — ToJlaHApmuecKuii. OxHa-
KO B OJHOU CEMbe C IPU3HAKOM IosaBUiach :KeHimuHa (I11-6).
B sroii cembe orer (II-8) mmen mpusHak, a mats (II-7),
TMO-BUAMMOMY, OBbLIA T€TEPO3UTOTHA, TOTAA B IIOTOMCTBE BO3-
MOXKHO TIOSIBJI€HWE TOMO3UTOTHOM nouepu. [IpusHAK y JKeH-
IIIUH TPOSBJISAETCS TOJBKO B TOMO3UTOTHOM, & V MYXKUUH
B T'OMO- U TE€TEPO3UTOTHOM COCTOAHUSIX, UTO XapaKTePHO
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JJIA 3aBUCUMOTO OT II0JIa IPU3HAKA, T. €. ¥ MYXXUYHUH OH JI0-
MUHUDPYET, V YKEeHIITUH — PelleCCUBEH.

|
I ol

2
II
5 6 7 8 9 10
5 6 7 8 9

Puc. 21. PogocnoBHas k 3agaye 177, B

II1

v

r) 3nech (puc. 22) HabiomaeTcsa HacjegoBaHWe, Xapak-
TepHOe IJIA YACTUYHO CIEIJIEHHOTO C II0JIOM PeIleCCHBHOI'0
mpu3HaKa. B aToM cayuae MOTOMKM C IPU3HAKOM MOSBJISA-
IOTCSA TOTO K€ II0Jia, KOTOPBINl B Havajie HeC IPU3HAK B pe-
gyabTare Toro, uro mpaBHy4YKa (IV-2) m ee myx (IV-3)
(mpaBHYK) B X-XpOMOCOMEe MMEJIM 9TOT PEIeCCUBHBIN TeH.
B oxgmoii cembe, rae oterr (IV-9) umesn nmpusHak, IMOSIBUINCH
BCe IMMOTOMKM C IPU3HAKOM, OUEBUIHO, B pe3yJbTaTe TOTO,
yTO OTel; B X- U Y-XPOMOCOMax WMMeJl PEeleCCUBHBIN T'eH,
a npaBuHyuka (IV-8) B oxnoit 13 X-XpoMOCOM TOXKe HMeJia
reH. IToaTomMy uucTO ciaydailHO MOABUJINCH B ATOM ceMbe Bce
JIeTHU C IPU3HAKOM.

I

II

II1

v

Puc. 22. PopgocnoBHas k 3agaue 177, r

) B pomocioBHoii (puc. 23) oba moJsia UMeT TPU3HAK.
YacToTa ero BBIIIE B TeX CEMbSX, I'le OJUH N3 POAUTEe
nMeeT MPU3HAK, a BTOPOl, BEPOATHO, rereposurored. Ogua-

164



KO He BO BCEX BETBAX POAOCJIOBHOU OH IPOSABJIAETCS, HAIPU-
Mep B TOM cjaydae, IJle OOUH U3 POAUTEJEH MMeeT IPUSHAK
(I-2). Bce aTo yKas3bIBaeT Ha TO, UYTO IPU3HAK HACJeAyeTCs
II0 ayTOCOMHO-PEIleCCUBHOMY TUILY, TaK KaK TaKOI IIPU3HAK
MOJKET IIOABUTHCA B IIOTOMCTBE B TOM cJydae, ecau oba po-
IVTeJs FeTepPO3UTOTHBI MU YKe OAUH U3 POAUTeJIell reTepo-
suroreH (II-9), a Bropoit (II-10) umeeT 5TOT pelecCUBHBII
IIpU3HaAK.

o

11

Puc. 23. PogocnoBHas k 3agave 177, g

e) B aroit pomocioBHOM (puc. 24) MBI ©UMeeM IeJ0 C TO-
JaHIPUUYECKUM IIPU3HAKOM, TaK KaK Bce chblHOBbA (II-2,
I1-6, I1-8) umeloT npusHakK, ecau ux orel, (I-2) ero ume-
€T, T. €. OTell ¢ Y-XPOMOCOMOM IepenaeT ChIHOBbHAM JTOT
TeH.

10

Puc. 24. PogocnoBHas k 3agave 177, e

k) B aT0#1 pomocioBHO#t (puc. 25 Ha c. 166) Hacenmo-
BaHmWe MIPU3HAKaA IBHO XapaKTepHO IJIA CIEILJIEHHOTO C IIO-
JIOM MTOMMWHAHTHOTO T'eHa, TaK Kak ecaum orel (I-2) mmeer
B X-XpoMOCOMe JaHHBIN IreH, TO Bce nouepu (II-1, II-5, I1-8,
IT1-10) B cembe noaBasaioTca ¢ npusHakoM. Ecau mats (II-1)
nuMeeT XOTA ObI B OAHOM X-XpoMOCOMe JOMHUHAHTHBIA I'eH,
TO MOTYT MOABUTHLCA ¢ Tpu3HAKOM KakK mouepu (I11-2), rak u
culHO0BbA (II1-1), moToMy uTO OT MaTepu oba moJia IOJYUaroT
X-xpomocomy.
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Puc. 25. PogocnoBHas k 3agayve 177, x

KoHmponbHbie 3adaqyu

178. IIpobaHx cTpamaeT HOUHOM cJernoToii. [[Ba ero 6pa-
Ta Tak:Ke 00JMbHBI. Ilo JUHNUM OTIIa IpodaHAa CTPASAIOIIUX
HOYHOI cJjemoroit He ObLmo. MaTh mpobamma GoabHa. I[Be
cecTphl 1 ABa OpaTa MaTepu IpobaHa UM UX OETHU 3J0POBHI.
ITo maTepuHCKOII JWHUN W3BECTHO: 0aOyInkKa OoibHa, Ie-
IyIIKa 3J0pPOB; cecTpa 0aOymIKu 0oJibHA, a OpaT 370pOB;
mpajenyIlnKa U ero cecTpa u 0paT 00JbHBI; IpanmpaaenyIinka,
ero 6pat, mOouYb 1 [Ba CchbiHa OpaTa 6osbHBI. JKeHa mpobanza,
ero POAUTENN U POACTBEHHUKHM 340pOBBI. OIpenenute Be-
POSATHOCTL POKIEHUA OOJBHBLIX OeTelli B ceMbe IIpoOaHma.
ITocTpoiiTe pOAOCIOBHYIO.

179. IIpoGaHg — 3m0opoBasA KEHITMHA MMeEET ABYX 3110-
POBBEIX OpaTheB U ABYX OpaTheB, OOJbHBIX aJIbKAIITOHYpUeH
(BBIZlEIEHNEe C MOUOM TI'OMOT€HH3WHOBOM KHCJIOTBI). MaTb
nmpobaHga 370pOBa W MMeeT ABYX 3M0POBEIX OpaTheB. OTelr
npobaHga 60JieH aJbKAIITOHYpPHeld M MPUXOAUTCS IBOIOPO/I-
HBIM IAJeil cBoeli JKeHbI. ¥ Hero ecTh 3JJ0POBbIe OpaT 1 cecT-
pa. Babymika mo JuHHH OTIa OblLaa OOJBLHON M COCTOSJIA
B OpaKe cO CBOMM 3J0POBBIM ABOIOPOAHBIM OpaToMm. BaGyri-
Ka U OeAyIlliKa MpobaHma M0 JUHUU MaTepPy 340POBHBI, OTEI]
¥ MaTh Jefla TaKsKe 340POBhI, IIPU STOM MATh AeIVIIKU IPU-
XOOUTCA PONHOUM CeCTpPOM AeAYINKH IIPo0aHIa CO CTOPOHEBI
orma. Omnpene/nTe BePOSITHOCTh POKAEHUA OOJBHBIX aJlbKall-
TOHypHUeil neTeii B ceMbe IMpobaHa IPU YCJIOBUU, €CJIU OHA
BBIMZIET 3aMy’X 3a 3I0POBOTO MY KUMHY, MAaTh KOTODPOIO
cTpajajia aJbKanTonypueii. IlocTpoiiTe pogOCIOBHYIO.

180. IIpobamyg — HOpMaJbHAA KEHIIUHA WMeeT HATh
cecTep, ABe M3 KOTOPBIX OMHOANIEBLIEe OJM3HEIbl, B —
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pasHosiieBsie. Bece cecTpbl MMeNM IO IIECTh HaJbIleB Ha
pykax. Marb mpobanma HOpMaJbHA, OTEIl — IIeCTUIAJIbINA
(monugakTuanus). Co CTOPOHBI MaTEPHU BCe IPEAKH HOPMAaJIb-
HBI. ¥ OTIIa ABa OpaTa 1 UeThbIPe CeCTPLI — BCe MATHUIIAJbIE.
Babyika 1mo JUHUY OTIIA IIIecTUIIaIasd. ¥ Hee ObLIN ABE IIec-
TUOAJble CEeCTPhl U OfHA maTunanas. OmpeneanTe BePOSAT-
HOCTBh POKIEHUA B ceMbe IPOo0aHa IIeCTUIIATBIX JeTel IIpu
YCJIOBUH, €CJIM OHA BBINIET 3aMy K 38 HOPMAJIBHOTO MYKUM-
Hy. [TocTpoiiTe pOgOCIOBHYIO.

181. IIpoGaup cTpamaer JierKoil OPMOM CEPIOBUIHO-
KJeTouHOU aHmemMuu. Ero cymnpyra sgopoBa. OHa uMeeT J0UYb
TaKkKe c Jerkou ¢opmoii amemuu. MaTh u 6abyIIka mpo-
0aHIa cTpajgaju 9TOI Ke (popMOil aHeMUU, OCTaJbHbIE —
cubchI (6paTha U CECTPhI) MAaTePU U €e OTell 3M0POBEI. ¥ Ke-
HBI ITpobaHga ecTh cecTpa, OoJMbHAS JIETKOH (opMoil aHe-
MHHU, BTOpas CecTpa ymepJia oT aneMuu. MaThb U OTell KeHbI
mpobaHaa cTpamanu amemueii. Kpome Toro, m3BecTHO, UYTO
y oTiia ObIJI0 ABa GpaTa M cecTpa c JerKoi (hopMoit aHeMuu,
¥ YTO B CEMbe CEeCTPHI OTIIA JBOE JeTell YMepJau OT aHeMUU.
Onpenenute BepOATHOCTHL IeTell c TAesol (opmoil aHe-
MHU B ceMbe JoUuepu MpobaHa, ecjiu OHa BBEIMIET 3aMYyK 3a
TAKOTO Ke MYKUHHY, KaK ero orer. IlocTpoiiTe pogocIoB-
HYIO.

182. TIpobGaun 3M0pOB, OTell MpobaHaa OOJIEH SITHIepPMO-
Jau3oM OyJsnesHbIM (o0pasoBaHUWE ITy3LIpEH IIPU TpaBMax).
MaTh u ero poACTBEHHUKU 370POBBI. I[Be cecTphbl IIpobaHga
3IIOPOBLI, OAMH OpaT 60sieH. Tpu AAIM CO CTOPOHBI OTIIA U UX
JIeTHU 3J0POBbI, 4 TPU AAIN U OAHA TETA — OOJBbHEI. ¥ OJHOTO
6OJILHOTO ASAM OT IIePBOT'0 Opaka ecTh 0OJbHOII CHLIH U 370-
poBas Ioub, a OT BTOPOro Opaka GOJIbHEIE JOYb 1 CHIH. ¥ BTO-
poro 6GOJIBHOTO ASAAN €CTH OB 3A0POBbIe AOoUuepr U OOJbHOUI
CBhIH. ¥ TPeThero 60JILHOTO AL — ABa 00JBbHBIX ChIHA U [BE
6oJsibHBIE mouepu. BaOymika mo oTiy OoJbHA, a JeAyIIKa
3I0POB, 30POBLI OBLIN ABE CeCTPhI 1 ABa OpaTta 6a0yku. Omn-
penenuTe BEPOATHOCTHL POKAEHHUS OOJILHBIX AeTeill B ceMbe
npobaHa IPU YCIOBUH, UYTO OH BCTYIIUT B OpaK CcO 340POBOii
KeHIuHOM’. ITocTpoiiTe poJgOCIOBHYIO.

183. IIpobanyg — OosbHAsT MO3XKEUYKOBOM aTakacuen
(paccTpoiCTBO COTIACOBAHHOCTHY B COKPAIIeHM MBIIIII IIPU
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IIPOM3BOJIbHBIX ABUMKEHUAX) KeHInHa. Ee cynpyr 3m10posB.
Y "Hux 6 ceiHoBel u 3 mouepu. OAUH CBIH U OJHA J0Yb 0O0JIb-
HBI, OCTaJbHBIE — 3I0POBBLI. IIpoOaH] MMeeT 3I0POBYIO
cecTpy U Tpex OOJNBHBIX OpaTheB. 340poBasi cecTpa 3aMy-
JKeM 3a 3JOPOBLIM MYKUMHOMN U MMeeT 3JOPOBYIO N0Ub. Tpu
6OJIBHBIX OpaTa mpoOaHIa KeHaTbl Ha 340POBBIX JKEHIIH-
HaxX. B cembe ImepBoro 6para Tpu 3JOPOBBIX ChIHA W OJHA
3I0poBas O0Yb, B CeMbe BTOPOTO OpaTa ChIH U OOJIbHASA
I0Ub, B CEMbe TPEThEero — IBa ChIHA U TPU AOUYEPU 340POBHI.
Orern mpobGaHga 6oJieH, a MaTh 3m0poBa. KakoBa BeposT-
HOCTBb IIOSIBJIEHUS OOJNBHBLIX JeTell y O0JbHOI JouepHu IIpo-
6aHIa, eclIM OHA 3aMy:KeM 3a 340POBBIM MYy:kumHuoii? IlocT-
poiiTe pOAOCIOBHYIO.

184. IIpobang crpagaer nedeKTOM HOTTell M KOJEHHOU
yarieuKku, a ero 0paT 3J0poB. ITOT CHHAPOM ObII Yy OTIa
mpobamnga, a MaTh ObLIa 30poBa. Jeaymika mpobaHa Mo JIv-
HUM OTIIAa C CHHAPOMOM, a 6abyinka s3gopoBa. Orelr mpobau-
Ia mMeeT TpeX OpaTheB 1 UeThIpPeX cecTep, 13 HUX JBa Opara u
JIB€ CeCTPhbl ¢ CUHAPOMOM. BOJbHON AALA MO JUHUU OTIA
JKeHaT Ha 3J0POBOM KeHIUHEe U UMeeT ABYX Jouepeil 1 Chbl-
Ha. Bce oum 3mopoBul. OmpenesnTe BePOATHOCTD IIOABJIE-
HUS AeTell ¢ CHHIPOMOM B ceMbe IIpob6aHIa, ecjii ero Cympy-
ra He OymeT cTpalaTh Ae)eKTOM HOTTeH ¥ KOJIeHHOU uJalreu-
Ku. ITocTpoiiTe pogoCIOBHYIO.

185. OmpegesnnTe xXapaKTep HacJIeIOBaHUA aHaILOyHe-
Muu (CUJIBHO CHUJKEHHasA KOHIIEHTpalusd albOyMHUHOB —
6eJIKOB — MIPOTEMHOB) IO POJOCIOBHOI (puc. 26).

Puc. 26. PopocnoBHas k 3apnaye 185
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186. IIpoananusupyiiTe XapaKTep HacJaedOBaHUA ceMeli-
HOM SIUJIEIICUU B POAOCJIOBHOI (puc. 27).

Puc. 27. PopocnoBHas K 3agave 186

187. IIpoaHasmns3upyiiTe XapakTep HaCJIeJOBAHUS CeMeli-
HOM SIUJIEIICUU B POAOCJIOBHOI (puc. 28).

I o1l
1 2
II
1 2 3 4 5 6 7 8
III
1 2 3 4 5 6 T8 9

Puc. 28. PogocnoBHas Kk 3apaye 187

188. OnpenenuTe xXapakTep HAacJaefOBAaHUSA W3BUTOU
IIEPCTH § afpPOIIMPCKUX KOPOB («KapaKyJIbCKUX») IO PO-
IocyioBHOU (pmc. 29), ecam XapakKTep BOJOCAHOTO IIOKPOBa
Y POOHAUAJILHUKOB HEM3BECTEH.

II
IIT

v

v

Puc. 29. PogocnoBHas K 3apaye 188
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189. Ompenenure xapakKTep HacJeTOBaHUA 0€3BOJOCOC-
TH Tejia y MepHCEHCKUX KOPOB, IPUBEIEHHBIX B POLOCJIOB-
HOM (puc. 30).

II

III
v

VI

Puc. 30. PogocnoBHas k 3agaye 189

190. IIpoaHanusupyiiTe POAOCIOBHYIO ABYX CTpamaio-
X MO3KEUKOBOIT aTrakcueil meHaT (puc. 31), poAUBIIKNXCSI
B OJTHOM IIOMETe OT HOPMAaJbHBIX POAUTEIe.

n OO
1 2

111 |j d)
1 2
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Puc. 31. PogocnoBHas Kk 3agaye 190

191. IIpoananusupyiiTe, KaK HacJaeAyeTcsA NPUSHAK
«VI30THYTBINI MU3UHEI» Y YeJOBeKa C POJOCJIOBHOM, IIpuBe-
JIleHHO Ha puc. 32.

I o0
é*r';éwﬂ%r@wn
D0doodm

1 2

Puc. 32. PogocnoBHas k 3agaye 191
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192. Kak HacienyeTrcs y UYejIOBEKa MPU3HAK «AMOYKA HA
IeKe» , IPeJICTaBJIeHHBIN B poocaoBHOM (puc. 33)? KaxkoBsl

OBLIN POJOHAYANILHUKM ?
8 | 9 10 | 11
7 8 9 10

g 4 g
193. OmpemeniuTe xapakTep HacJeIOBaHUA IIPUBHAKA
«MaJIeHbKHeE TJIada» y POJOCJIOBHOI uesoBeKa (puc. 34).

Puc. 33. PogocnoBHas k 3agave 192

I

II

II1

VI

Puc. 34. PopocnoBHas k 3apgave 193

194. IIpoBeguTe aHAIN3 POJOCIOBHOI YeJOBEKA, IIPUBE-
IeHHOU Ha puc. 35.

Puc. 35. PogocnoBHas Kk 3agaye 194

Bonipocsi dnsi camokoHmporns

1. Yo TaKoe reHeajsornyecKkuii aHaamns?
2. Kaxkue BOIpoCHl MOYKHO PEIIUTE C IIOMOIILIO TeHeao-
ruyecKoro aHaamnsa?
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3. UTo 03HAUYAIOT TEPMUHBI «IIPOOAHI», «CHUOCHI», «POJI-
CTBEHHBIN OpaK» ?

4. IIpuMeHUMBI JIM 3aKOHBLI HACJIEICTBEHHOCTH K UeJIo-
Bexy? IIpuBeauTe mpuMepsl 1 0OOCHYHITE BaIll OTBET.

5. IlepeunciuTe KPUTEPUH AayTOCOMHO-IOMUHAHTHOTO
TUIA HACJEeAOBAHUSA U IPUBEIUTE IPUMeDbI 3a00IeBaAHUA.

6. IlepeuncaurTe KpPUTEPUU ayTOCOMHO-PEIECCUBHOTO
THUIIA HaCJeNOBaHUA U Ha30BUTEe 3a00JieBaHUSA, HacJenye-
MBbI€ 10 9TOMY THITY.

7. B ueM OCHOBHBIE OTJIMUNA ayTOCOMHO-TOMUHAHTHOTO U
ayTOCOMHO-PEIleCCUBHOI'0 TUIIA HACJIEJOBAHNS Y YeIoBeKa?

8. Kak Hac/ienyooTca pereccuBHLIE IPU3HAKY, CIIeIlIeH-
HbIe ¢ X-XPOMOCOMOI?

9. OxapaKTepusyiTe pPasjuuusa MeKIY X-CIeIJIeHHBIM
JIOMUHAHTHBIM U X-CIIEIJIEHHLIM PeIleCCUBHBIM TUIIAMU Ha-
CJIeJOBaHUS.

10. Yro Takoe rosaHapuuecKue IPU3HAKT?

11. KaxkoBBI KpUTEepUU TOJaHIPUUECKOTO THUIIA HACJIEIO0-
BaHUA?

12. B ueM 3aKJII0YaeTCs OIIACHOCTD OJIM3KOPOICTBEHHBIX
6paxoB?

13. B Kakux momyaAmuAx JoAell 0JM3KOPOACTBEHHbBIE
Opaxu OBLIBAIOT OTHOCHUTEJIBHO YacTOo?

14. Bo3MOKHO JIU JeUueHNe HaCJIeACTBEHHBLIX aHOMAaJINN
y uesoBeKa? BoaMoKHO JIM ITOJTHOE U3jIedyeHne?

15. Bamu mpemyioKeHUsA O MeXaHM3MaxX JIeUeHWs Ha-
CJIeICTBEHHBIX 3a00JIeBaHMA.

16. Mo:xHO M TPEIOTBPATUTh HACJIeJACTBEHHBIE aHOMA-
Juu yeaoBeKa?

17. KakoBo HasHaueHNe MeIUKO-TeHeTHYeCKUX KOH-
cyabTanuii? B Kakux cayuasx Heob6XoamMo oOpalaThbCcsa 3a
KOHCyJIbTamuer?
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M3MEHYUBOCTD.
MYTALIMOHHAA USMEHYUBOCTb

7.1. OCHOBHbIE TUMNbI U3BMEHYUBOCTH

O0BEKTOM T€HEeTHUYECKUX WCCJAEIOBAHNI SIBJISAIOTCA He
TOJIBKO 3aKOHOMEPHOCTU HaCJeNOBaHUS IIPU3HAKOB, HO U
pasIuuHbIe IPOABIECHUSI N3MEHUYNBOCTH Y OPraHU3MOB.

ITox M3MeHYMBOCTHIO ITOHMMAIOT CBOMCTBO KHBOM CHC-
TeMbl NIPUOOPETATh B OHTOreHe3e HOBble MOPGOGYHKIIHO-
HaJbHBIE TPU3HAKU U OCOOEHHOCTH WHIWBUAYAJILHOI'O pas-
BUTUS, OTJUYAMOINUECT OT poauTejbckux. ChopmMupoBas-
IIMecss HOBbIE€ INPUSHAKK HPU YCJIOBUM UX HACJIEIOBAHUS
MOTYT CJIIYXUTh OCHOBOH IJIS 9BOJIIOIIUY BUIA.

C 5BOJIOIMOHHON TOUKM 3PEHUS PasjiMuaioT OABa BUIA
OMOJIOTMUYECKOM U3MEHUNBOCTH (CM. cxeMy Ha ¢. 174): HeHa-
CJIeICTBEeHHYI0 (T'PYIIIOBYIO0) M3MEHUYMBOCTD, IIOJ KOTOPOI
MMOHVMAIOT PA3JIUUYNA MEKIAY MONYIAINAMYI, STHOCAMU WJIN
pacamMu, ¥ HACIEACTBEHHYIO (MHINBUIYAJIbHYIO) U3MEHUU-
BOCTD, T. €. PA3JUUYUSI MEXKAY OCOOAMU OTHOU TOIMYJIAIUU.
IIpumepaMu IpyOIIOBOM M3MEHUYUBOCTH MOTYT CAYKUTDH Pas-
JINYUSA B OKPACKe KOXKHBIX IIOKPOBOB V a)PUKAHIIEB U €BPO-
IeiIes, XxapakTep OBOJIOCEHUSA U CTPYKTYPBI BOJIOC, paspes
rjia3 1 MHOTHE APYrHe IPU3HAKY, PA3JINYaIONIuecsa ¥ Ipe-
CcTaBUTEeN PasJIMUYHBIX pac uyejoBeKa. HAUBUAYaIbHAS 13-
MEeHUYUBOCTb I'Opaslio Iiupe rpynmnoBoii. OHa BKJIIOUAET BCe
pasnuuusa Me)KIy KOHKPETHBIMU WHAWBUAAMHU II0 XapaKTe-
Py, TeMIlepaMeHTy, I[BeTy TIJa3, HaJWYUIO OIIpeaeeHHOH
TPYIIIBI KPOBU, OCOOEHHOCTAM BHEIITHEro 06JIMKa, POCTY, Te-
JIOCTIOKEHUIO U T. 1.

Hannume o0IMMX «BUAOBBIX» IIPU3HAKOB II03BOJIAET
00BbeUHUTL BCeX JIofell Ha 3eMJjie B equHBLIA Bupm Homo
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OCHOBHBbIE TWUMNbl U'SMEHYNBOCTU

/N

HeHacneacrteeHHas HacnepacTBeHHasi
(MoaudmKaLMoHHas, y
ceHoTUnMYeckas (neonpeaeneHias,
rpynnosas) UHANBUAYaTIoHan)
Conorneokan LiuTonnasmatuyeckas

[MponcxoanT B XPOMOCOMHOM

annapare agpa KneTku

CBsi3aHa C M3MEHEHUSMU
B OHK n PHK nnactua
N MUTOXOHAPWIA KNETKM

MyTauunoHHas
CenasaHa
C U3MEHeHnem
CTPYKTYpbI FEHOB,
XpOMOCOM

CooTHocUTenbHas
CesAsaHa
CO CBOWCTBOM
reHoB BNUATb
Ha hopmuposaxmne
He OfHOro,
a AByx n 6onee
NpM3HaKoB

KombuHaTtuBHas
CBsAsaHa
C nonyyeHmem
HOBBIX COYETaHMiA
reHoB, MMeloLuxcs
B opraHusme

sapiens. Tem He MeHee
JIgeM JINIO0 3HAKOMOTO
awogeii. Pazaoo6pasue

MBI 0€3 TpyAa OGHUM B3TJISAA0M BhIJe-
HaM YeJIOBEKa B TOJIIE HEe3HAKOMBIX
Jofell KaK BHYTPUTPYIIIOBOE, TaK U

MEKT'PYIIIIOBOE O0YCJIOBJIEHO X I'EeHETUYECKUM OTJINYMEM.
B macrosiee BpeMs CUNTAETCA, UTO BCA BHYTPUBUJOBAA U3-
MEHUYMBOCTL 00YCJIOBJICHA PA3INUYHLIMY M€ HOTHUIIAMMU.

OpgHa dYacTb wu3Me

HYMBOCTY OPIraHU3MOB IIPOABJIAETCA

TOJIBKO B BH € Bapualluu IIPHM3HAKOB, APpyrad 3aTparmuBaeT

TeHeTUYEeCKUHA alrrmapar

. B cBsA3U ¢ 9TUM U IIOABUIUCH orpene-

JICHU A q)eHOTI/IHI/I‘IGCRaH, WJIN HeHacCJIeACTBEeHHAadA, 11 I'eHeTHu-
YeCKad, NI HacJeOCTBeHHad N3MEHYNBOCTH.
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B saBmcumocTu OT TOro, rie MPOUCXOAAT U3MEHEHUA
B reHeTudyeckoM marepuase: B JJHK anpa kieTku, uiu B op-
raHouaax IUTOIIA3MBI KJETKHU, coaep:kainue MHK wnam
PHK, BbIZeNAIOT TE€HOTHUIIMYECKYI0 U I[MTOILIasMaTHhde-
CKYIO USMEHUYNBOCTH.

B 3aBMCUMOCTH OT TOT'0, KAKUM 00pPa30M IIPOUCXONAT U3-
menenns [JHK aapa KJIeTKH, BLIAEIAIOT MyTAIlUOHHYIO, KOM-
OMHATUBHYIO I COOTHOCUTEJIHLHYIO U3MEHUMBOCTH.

KpaTko oxapakTepusyeM mepeurcIeHHble TUILI N3MEH-
YU BOCTH.

HenacaencrBennasa (MoamdpuKamuoHHaA, (DEHOTUITTYEC-
Kasd, olpefeseHHad, rpynnoBad). Hapagy ¢ reHamu, mOJy-
YeHHBIMHU OT POAUTeNeH, Ha (popMUpOBaHYEe IPU3HAKOB Y Op-
TaHN3MOB OKAa3bIBAIOT BIUAHUA YCJIOBUS BHEITHEH Cpembl,
B KOTOPBIX 9Ta reHeTnYecKasa nHGOPMAIuA peaausyeTcs.

JIucKpeTHBIEe, NIV KayeCTBeHHbIe, TPU3HAKK (OKpacKa
IIIePCTH ¥ *KUBOTHBIX ¥ BEHUNMKOB Yy IIBETKOB, I'PYIIIbI KPOBU
Yy 4eJIOBeKa, JKUPHOCTH MOJIOKA ¥ KOPOB U T. J.) IIOJHOCTBIO
KOHTPOJIUPYIOTCSA T€HOTUTIOM, ¥ BHEIIHAA cpeja Ha HUX He
OKa3bIBaeT HUKAKOTO BIUAHUSI.

HenpepsIBHBIE, NIV KOJNYECTBeHHbIE, TPU3HAKU (POCT,
Macca, BLICOTa OPTaHU3MOB, YIONHOCTh KOPOB U JIP.) B 0OJIb-
el cTelmeHu HaXONATCS IIOJ BINAHNEM BHEITHEeH Cpebl.
BsToM ciiyuae HacjaemyeTcss He T'OTOBBLIM IPU3HAK, OIpPeme-
JISIeMBIH TeHaMU TeHOTUIIA, a OIIPeleIeHHBIN TUII peaKI[UH re-
HOTUIla (HOpMa peaKI M) Ha Bo3/elicTBUe BHEIITHE! cpefbl.

Hopma peaxkimu — BO3MOXKHBIN pasdMax (PeHOTHUINYEC-
KMX MTPU3HAKOB OPraHM3Ma, ONpPeNeAeMbIX JaHHBIM T'€HO-
TUIOM O] BAUAHNEM yCJIOBUH OKPYIKAIOIIell CpeIbl.

Takum obpasom, MomupuKaUOHHAA HM3MEHYUBOCTbD,
Uau MogM(pMKAnuM, — HeHAaCJIeJICTBeHHOe M3MeHeHUe IIpHU-
3HAKOB OpraHM3Ma, BOSHUKAIOIIee B IIpeieiaX HOPMBI peak-
IIUY, OMpeAegeMbIX T€HOTHUIIOM, IIOJ BIUAHUEM YCJIOBUM
OKPYsKaloIleil Cpebl.

ITpuuuHoii MomupUKaNUii SBIAETCS Pa3IUYHASA CKO-
pocThb epMEHTATUBHLIX PeaKI[hil, YUACTBYIOIINX B (hopMo-
o0pas3oBaHNU MPU3HAKA, 3aBUCAINAA OT YCIOBUH cpeabl (KO-
JebaHUI TeMIIepaTyphbl, OCBEII[€eHHOCTH, BJIAYKHOCTH, KOJIHU-
YyecTBa U KauecTBa IMUINMK U Ap.) [Ipumepamu MmoguduKaiimnii
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MOTYT CJIYKUTb pasHble (POPMBI JHUCTHEB Y BOJHOI'O pacre-
HUSA CTPEJIOJINCTA: B BO3LYIIHOM cpejle — B BUIAE HAKOHEY-
HUKOB CTpeJI, Ha IIOBEPXHOCTH BOJAbI — YILIOIIIEHHbIE OKDPYT-
Jble, a B BoJle — TOHKHNe AJMHHBIe. ToOUuHO TaK »Ke IIof Iei-
CTBUEM YJIbTPA(pUOJIETOBBIX JIyUel y BCeX JIoAel, eciiu OHU
He aJb0MHOCHI, BOBHMKAET 3arap — HAaKOILJIEHHEe B KOXKe
rpaHyJ MATMEHTa MeJaHuHA.

CroiicTBa MoguduKauii.

1. He mepemaroTca IO HACJIENCTBY, TaK KaK SBJIAOTCH
cuenuduUecKoO peakIiymeill oprammaMa Ha BIUSHIE OKPY-
JKaloIel cpebl.

2. HocaT MaccoBbIil XxapaKTep, T. €. Ha0JIAaTcA y 60JIb-
III0T'0 YmcJjIa ocobeli Buaa B OMMHAKOBBIX YCIOBUAX.

3. AeKBaTHBI YCIOBUAM CpeIbl XU HOCAT IPUCIOCOOHU-
TeJILHBIT XapaKTep, T. €. IOBLIIIAI0T YKU3HECTONKOCTD 1 CII0-
COGCTBYIOT BBIXKMBAHUIO 0COGeii.

4. ITogmaroTcss CTaTUCTUYECKONM 00paboTKe, MO3BOJISIOT
0oTO0pPa3UTh M3MEHEHWe NPU3HAaKa B BHUIEe BapPUAIMOHHOTO
pPdma 1 BapuaIuoOHHON KPUBOIA.

Cratucruxka wmomudurkanmit. Bapuayuornustii. psd —
COBOKYITHOCTh BCEX 0c00ei, ob6ragaoInx u3MeHeHneM JaH-
HOTO IIpU3HAKa, PacIoJIO)KeHHas B OAUWH P IO yOBIBaio-
M UJIW BO3pacTaoniuM 3HaueHusaM (puc. 36).

Kaccosvie unmepsanbl — y4acTKYU OJUHAKOBBIX pasMe-
POB, Ha KOTOPEIE Pa30OUT BapUAIMOHHBIN PAI.
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Bapuanma (f) — cpenHee sHaueHue IPU3HAKA B KaCCO-
BoM wuHTepBasie. IlofcUMTHIBAETCA UaCTOTA BCTPEUAEMOCTU
o n o
KasKJ0l BapuaThl 1o hopmye f = 5 [Ae n — ducio ocobeit
B KaccoBOM MHTepBaje, N — obIiiee 4Y1cao ocobeid.
Bapuayuonnas kpueas — rpadudecKoe OoToOpaskeHUE
U3MEHUYUBOCTY MPU3HAKa, 0TOOparkaioliee pasMax Bapuaiui
U YacTOTy BCTPEUAaeMOCTH OTJeJbHBIX BapuauT. CpexnHee
3HaUeHWe IIPU3HAKa BCTPEUAETCsS Yalle, IIOACUYNTHIBAETCSA

o opmye:
d>.(v-p)
M==—,
n

rie v — 3HaYeHWe BapUaHThI, P — YACTOTa BCTPEUAEMOCTHU
BapUMAaHTHI, I — OO0IIlee YMCJIO0 BADUAHT BAPUAIITOHHOTO PALA
(puc. 37).

P4
32

24

DN Ot-3 00

14 15 16 17 18 19 20 n

Puc. 37. BapuaunoHHasi KpuBas umcra 3epeH
B KOroce nweHulbI

TakuM 00pasoM MOKHO ONPENEJUTH pPasMephl cepaia
UJIYU TOJIOBHOTO MO3Ta y UejioBeKa U JKUBOTHBIX, Y HaceKo-
MOOIIBIIAEMBIX pacTeHuii — @QopMy U pasMephl I[BETKA,
IUINHY JINCTHEB U CEMAH, KOJIUYECTBO CEMAH B ILJIOJE.

IIpu peHOTUNINUYECKOT M3MEHUYNBOCTH HACJEIACTBeHHBIN
MaTepuas B U3MEeHeHHUs He BKJIouaeTcsa. OHU KacaroTCsA TOJIb-
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KO TPM3HAKOB WHIAWBUIA U IPOUCXOMAT IIOJ IEeHCTBUEM
dakTopoB BHeIIHe# cpenbl. Ilomo6HBIE M3MEHEHUs He Ha-
CJaenyI0TCsA, OHM UMEIOT IPUCIOCOOUTENIbHOE 3HAUCHNEe U SIB-
JISIIOTCA CBOEOOpasHOIl peaKIMell opranmsMa Ha H3MeHeH!e
daxTopoB cpenbl. OmHAKO MOJA 9BOJIOIIUU TpebyeTcsa He
IIPOCTO M3MEHUYMBOCTh, a HacjiegyeMas M3MEeHYHBOCTH IJII
TOT0, YTOOBI MMeEJIAaCh BO3MOYKHOCTH PACIPOCTPAHUTDH (MU
YIAJINTh) B MOIMYJISAINY II0JIe3HbIe (MU BpeoHbIe) A1 BUIA
BOBHUKIIIVE UBMEHEHUS.

HacaencTBeHHAsT M3MEHUYMBOCTh (TeHOTHUIIMYECKAA, He-
ompejeieHHAdA, UHINBUAyaIbHasi) — HaCJIeACTBEeHHbIe M3-
MeHeHUA IPUBHAKOB OPraHM3Ma, OllpeiesiaeMble TeHOTUIIOM
U cOXpaHsAeMbIe B PALY ITOKOJIeHUI.

CBolicTBA TeHOTHUIIUYECKON M3MEHUYNBOCTH.

1. ITepematoTcs Io HACTIEACTBY.

2. HocAT nHAMBUAYAJIBHBIN XapaKTep, T. €. HaOJIIOHAI0TCs
Y OTIeJIbHBIX 0CO0eii.

3. HeasekBaTHBI YCJIOBUAM CPEABI, T.€. MOTYT OBIThH
HeATPaAJTbHBIMU, BPeAHLIMU WU HOJIE3HBIMH.

4. Bo3HHKAIOT CKauYK000pas3Ho, T. €. CAyYallHO, M MOTYT
MIPUBECTU K 00pa3soBaHUIO HOBLIX 0co0eil, MOMyJISaIlinii, BULOB
nan rubeiid OTAEeJIbHBIX 0CO0e.

KoMOMHATHBHAA M3MEHUYUBOCTh — Ba’KHEHINTUIT MCTOU-
HUK OEeCKOHeYHO OOJIBIIIOr0 HACJIEJCTBEHHOrO pasHoobpa-
3Us1, KOTOpOoe HabOJ0gaeTcs y JKUBBIX OpraHu3MoB. B ocHo-
Be KOMOMHATUBHON M3MEHUMBOCTH JIEKUT IIOJIOBOE PA3MHO-
JKeHMe JKWBBIX OpPraHM3MOB, BCJEACTBME KOTOPOTO
BO3HHKAET OrPOMHOE pasHooOpasue T'eHOTUHOB. ['€HOTHII
IMIOTOMKOB, KaK M3BECTHO, IIpeACTaBJiAeT cob6oil coueTaHue
TeHOB, MOJIYYEeHHBIX OT pojguTesieii. Yuciio reHOB y KaKI0TO
opraHmsMa HCUUCIAETCA THICIYAMHU, IOITOMY KOMOMHUPO-
BaHUe T'€HOB IPU IIOJOBOM Pa3MHOKEHUU IIPUBOAUT K POp-
MUPOBAHUIO HOBOTO YHUKAJBHOTO TeHOTHNA " (DeHOTHUIIA.
¥V mr06oro pebeHKa MOKHO OOHADPYKUTh NMPUSHAKU, TUINY-
HBIe NIJIsI eT0 MaTepu U OTila. TeM He MeHee Ja’Ke cpeau
OJIM3KHUX POJACTBEHHUKOB He HalTH ABYX abCOJIOTHO OAMHA-
KOBBIX Jrofeli. VCKJIOueHHe COCTaBJIAIOT OIHOAMNIIeBbIE
OJIMBHEIIbI, CTeIIeHb UAeHTUYHOCTY KOTOPBIX OUeHb BEJIUKA.
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IIpuumza TaKoro pasHoobpasusa — KOMOMHATHUBHASA M3MEH-
ynuBOCTh. OCHOBHBIE €€ UCTOUHUKN:

® HE3aBHCHMOE DACXOKIeHHe XPOMOCOM B Meiio3e mpu
CO3pPeBaHUU IT0JIOBLIX KJIETOK;

® PeKOMOUMHAIMS TeHOB IIPU KPOCCUHI0OBEPE B IIEPBOM [ie-
JIeHUU Melo3a, T. e. 00pasoBanue KPOCCOBEPHBIX XPOMOCOM;

e cJIyualiHOe coueTaHWe TeHOB MATEPUHCKON U OTI[OB-
CKOM raMeT IIPU OILIOJAOTBOPEHUH.

MyTranuoHHasi W3MEHYMBOCTh (MyTalMM) — BHe3all-
HBbIE, CTOMKUE, eCTEeCTBeHHLIEC WJIM BBIBBAHHBIE M3MEHEHUS
TeHOTHUIIA U €TO YaCTeH.

MyTaHT — OprammsM, HacJeACTBEHHO U3MeHEHHBI! B pe-
3yJIbTAaTe MyTallUu.

B 1901 r. Xyro e ®pus BBeJ B HAYKY TEPMUH «MyTa-
IUA» W CO34aJ MYTaIlMOHHYIO Teopuio, a T. Moprau ¢ 1910 r.
HavYaJl U3y4aTh MYTAIlUUA Y APO30QUIILI.

ITpyumHBI MyTaLUN.

1. CononTanHbIle omubOKu npu pemaukanuu [JHK wu
Tpanckpuniunuu PHK B KieTrkax (cm. ri.9), HapylieHue
PacxoKIeHUsT XPOMOCOM IIPU KJIETOUHOM JeJIeHUMN.

2. leticTBue pusnuecKUX (PaKTOPOB: MOHUIUPYIOIIAA pa-
Iuamus, raMMa-, PEHTTeHOBCKHE U YIbTPA(UOIeTOBLIE JIYUM.

3. lleficTBUEe XUMUYECKUX COCTUHEHUH, UCTIONb3yEeMBbIX
B CEJILCKOM X03AKCTBe (repOouItuabl U IEeCTUIIHUABI), B MEIN-
IHEe B KAUecTBe JIEKAPCTB U AHTUCEITHUKOB (AHTUOMOTUKH,
dopMaiuH U Ip.), B IPOU3BOACTBE (KOHCEPBAHTHI MIPOAYK-
TOB, TsKeJble MeTasasl: Pb, Hg, Cu u ap.).

4. ITpoHUKHOBEHNE B OPTraHU3M OMOJOTUUECKUX OO0BEK-
TOB (BUPYCOB, OAKTEPUIi, IPOCTEHINNX), CIIOCOOHBIX BBLI3HI-
BaTh HapymeHue cTtpyKTypsl JHE.

DaxTOpPHI CPeAbl, BHI3BIBAIOIIE MYTAIINN, HA3BIBAIOTCS
mymazeHamu.

CBoiicTBa myTanuii (OCHOBHBIE IOJOKEHUA MYyTaIlMOH-
HOW TeopHuHu).

1. BosHuKAaoOT BHE3aIlHO, CKAuYK000pasHO, 0e3 BCAKUX
IIePexo0B, He 00Pa3yIOT HeIPEePBIBHLIX PANOB (HE IPYIIIUDY-
IOTCS BOKPYT CPeJHero 3SHaYeHUA IPU3HAaKa).

2. IlepenaoTcs Mo HACJIEACTBY.
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3. HenampaBJiieHBI, T. €. MyTHPOBATH MOYKET JI00asa 4acTh
FeHOTHIIA, YTO IMPUBOAUT K M3MEHEHWIO IPU3HAKOB B pas-
HBIX HAIlPaBJIEHUAX.

4. Penxue coObITHUS (YacTOTa MyTaIlii 3aBUCUT OT YHCJIA
TeHOB: ueM 6OJIbIlIe TeHOB, TeéM BBIIIEe YACTOTa MYTAIU) —
1 #a 100 000—1 000 000.

5. 3aTparuBamT B OCHOBHOM DPeI[eCCHBHEIE I'eHHbI (Y rere-
PO3UrOT HAXOAATCA B CKPBITOM COCTOSIHWU, 00pasys peseps
HacJIeICTBeHHOI N3MEeHUYNBOCTH).

6. OfHY U Te JKe MyTaIliy MOTYT BO3HUKATH IIOBTOPHO.

MyTanuyu MOKHO O0BEAUHATH B I'PYIIILEI — KJIACCU(PUITH-
poBaTh M0 KAaKUM-JIN00 Mpu3HaKaM. [IpUHITUITNAIBHONA Pa3Hu-
Il MEXKIY MYTaIlUAMU, OTHECEHHBIMU K TOW MM WHOU I'PYII-
me, HeT, TaK KaK UX OOBEeIMHSIOT MCXOAsS M3 COOOpasKeHm!it
ymoOcTBa.

| KNACCUOUKALINA MYTALIUM |

1. Mo cBoemy nposiBNeHuto

/

| MonynetansHsie |

HentpanbHble

JleTanbHble

2. Mo xapakTepy nposiBNeHus

i N

PeueccuBHble

L[OMUHAHTHbIE

3. Mo HanpaBneHUo N3MEHEeHUs1 NPU3HaKOB Yy opraHuamoB

/ \

O6paTtHble

MpamMmblie

[MpuBOAAT K OTKMOHEHUIO NPU3HAKOB
OT TaK HasbiBaeMOro AMKOro Tuna,
Hambornee pacnpoCTPaHEHHOro B
npupoae (M3MEHEHNE B OKpacke HO-
POK Ha 3Bepodhepmax npeacrasnseT
kom6uHaumio 30 MyTauui; AuKuiA
TUMN HOPOK UMEET KOPUYHEBBIA MEX)

MpnBOASAT K NOMHOMY MW YacTWuy-
HOMY BOCCTaHOBINEHUIO AUKOro TU-
na (ognuasLlune cobaku valle Bce-
ro no BHELUHeMY BUAY HanomuHa-
0T UX NPEAKOB — BOJIKOB U LWaKa-
nos)
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4. Mo xapaKTepy KNneToK, B KOTOPbIX MPOU3OLLNU MyTaLum

/

\

Comarunyeckue

MpouncxogaT B niobbIX KneTkax, Kpo-
Me MOMOoBbIX, U HACMNeAyTCA TOMb-
KO npu 6Gecnonom pasMHOXEHUN
(BCcTpeyatoTcs ocobu cpeamn Yenose-
Ka U XXUBOTHBIX, Y KOTOPbIX LIBET 04-
HOro rnasa oTnn4aeTcs OT APYroro)

leHepaTuBHbIE

I'Ipomcxo,qm TONMbKO B NOMNOBbIX
KrneTkax u nepejarTca nocnegyto-
WMM NOKONEeHMAM npu nosioBOM
pa3aMHOXeHUN (BOSbLUMHCTBO MyTa-
umi)

5. Mo MecTy HaxoXXaeHUsl reHeTU4eCKoro matepuana,
3aTPOHYTOro MyTaLusiMu

i

N

ApnepHbie

3aTparvnealoT XpOMOCOMbI A4pa

LiuTonnasmaruuyeckune

3artparmBaloT reHeTUuYeckuii mare-
puan opraHouaoB LMTOMNasMbl (Mu-
TOXOHAPUW, NNacTuabl 1 Ap.)

6. Mo npuynHam, BbI3BaBLUMM U3MEHEHUSA

/

CnoHTaHHble
(ecTecTBeHHbIE)

N

WHpyumnpoBaHHbIe
(nckyccTBeHHbIE)

7. Mo cTeneHn N3MeHeHUs reHeTUYeCcKoro Marepuana

/

\

eHHble (TOYKOBLIE)

MN3meHSI0T CTpYKTYpY
OTAENbHLIX  FEHOB
(y yenoeeka 3abone-
BaHWe CceproBuaHo-
KneTtoyHasa aHemMus

uap.)

OTAENbHbIX

XpOMOCOMHbIE FeHOMHbIe
MN3MeHAIT CTpYKTYpY M3meHeHne  konu-
XpOMO- 4yectBa  XPOMOCOM
COM (XPOMOCOMHbIE B XPOMOCOMHbIX Ha-
Bopax opraHu3moB

nepecTpoiikn  unu
abeppauun) B pe-
3ynbTate paspbiBOB
U BOCCOEAUHEHUM

(ana yaobctBa OHM uaHomy  (aneynno-
NPEACTABNEHbI naus unu reTtepo-
B Buae tabn. 10 nnouaus)

Ha c. 182)

KpaTHOe rannougHo-
My (3ynnouaus) unu
He KpaTHoe ranno-
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Tabauua 10
XPOMOCOMHBIE MYTAITNN

YcaoBHOE H3MeHeHHE CTPYKTYPHI
PYKTYP Hazsanue
o003HaAUYEHNE XPOMOCOMBI
ABBTIE HopManbHBIHA TOPAIOK I'eHOB —
ABJIE HexBarka, Beinasenve BHyT- | Ienenus

PEHHero yJacTKa

BI'IE, ABBI' | YTpaTa KOHIIEBOTO y4acTKa Hedumencu

ABBBI'IE YnBoeHUE yuacTKa Hynnukamnus
ABJITBE IToBopot yuactka Ha 180° WuBepcusa
ABBI'MN ITepememnienne yuactka Ha | TpaHciaoxkamusa

HEroOMOJIOTUYHYIO XPOMOCOMY

7.2. TeHHble MyTaLuun

Tennble Myramuu — HauboJiee YacTO BCTPEUAIOITUIICA
KJIacC MYTAITMOHHBIX M3MeHeHuii. ['eHHbIe MyTalliu CBsA3a-
HBI C U3MEHEHMEM IT0CJIeoBaTeIbHOCTH HyKJaeoTun0B B [[THK
(cM. 1. 9). OHE OIPUBOJAT K TOMY, UTO MYTAHTHBIN I'eH IIe-
pectaeTr paboraTh, U TOorga Jubo He 00pa3yoOTCsa COOTBETCT-
pyiomue PHK u 6enok, 1160 cuHTe3upyeTca OeJIOK C u3Me-
HEHHBIMHU CBOMCTBAMM, UTO IIPOSBJISETCA B M3MEHEHUM Ka-
KUX-I1M00 TPU3HAKOB OpraHuaMa. BciaencTBue T'eHHBIX
MyTaIlliii 00pasyioTcsd HOBbIEe ajljIeil. JOTO MMeEeT BasKHOoe
9BOJIIOI[MOHHOE 3HAUYEHUE: TaK 00pasyIOTCsA HOBBIE T'DYIIIIBI
OpPraHu3MOB.

o cux mop paccMaTpUBAaJINCh TOJLKO I'€HBI, NMEIne
mo aBa ajuensi. Ho Tak Kak reH ©MeeT 3HAUUTEJIbHYIO IPO-
TSAYKEHHOCTh, XUMUYECKNE N3MEHEHUS MOT'YT IPOUCXOIUTH
B PAsHBIX TOYKAX I'eHa, B PE3yJIbTATe Yero MOKET IOSBUTh-
csd HECKOJBbKO COCTOAHMUN reHa (HECKOJIbKO ajieeii). Ta-
KOe SBJIeHVE HAa3bIBAIOT MHOKECTBEHHBIM AJLIEJIM3MOM, N
MHOKEeCTBeHHBIM JelCTBHEeM, reHa. XapaKTep B3auMOJeiCT-
BUA B CEPUU MHOKECTBEHHBIX aJLIEJINHA MOKET ObITh Pa3nd-
HBIM: IIOJIHOE MJIX HEIIOJHOe JOMUHHWPOBAHUE OJHOTO aJlje-
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JIg HaJ APYTUMU, WJIN OTCYTCTBHE AOMHHUPOBAHUA (KOLO-
MUHUPOBAaHUE).

OpHa IUILIONAHASA 0CO0b MOMKET MMEeTh TOJIBKO J[Ba AJLIeJIs
u3 cepuu. I'eTreposurora 1Mo MHOMKECTBEHHBLIM AJLICIAM Ha3bI-
BaeTcs KommayHaoM. KommayHwm — opranusM, reTeposuroT-
HBIN 0 ABYM MYTAHTHBIM aJLIEISM OJHOI'O M TOI'O Ke JIOKYyca.
HaciiemoBanue 1mo omHO#M Iape 13 CEPUU MHOMKECTBEHHBIX aJLie-
Jel He OyIeT OTIMUYAThCS OT HacaegoBaHus 1o I'. Mergesro.

OnHAKO B IIOMYJIAIMAX I'eHbl, COAEePsKallie MHOTO aJjljie-
Jiel, Jal0T HAMHOTO 0OJIbIIIe FT€HOTUIIOB, YeM ABYXAJLIeJIbHbIE
reubl. PaccMOTpUM 3aKOHOMEPHOCTH BOSHHUKHOBEHUS T€HO-
TUIIOB B CEPUU MHOKECTBEHHBIX ajijeseii. [IByxXalelbHbli
JoKyc resa (A u a) gaet 2 romos3uroTs (AA u aa) u 1 rerepo-
suroty (Aa).

Jlokyc, comepaxamuii 8 annens (A, a;, a,), AacT 3 roMo-
3uroTel: AA, a;a,, a,a,; auanaensb A ¢ AByMsa APYTUMH ajlje-
JAMU JacT 2 coueTaHua: Aa,, Aay; ajljlesb a, C ajjIejleM a,
nact 1 KoMmayH[ a;a,.

Taxkum obpasoM, B cepuu Tpex aJuieseil moaBuTcs 6 re-
HOTHUIIOB. Eciu B3ATE JOKyC, comepsxamuii 4 annens: C, Cy,
C,, Cg3, To monyuum 4 romosurorsi: CC, C;C;, C,C,, C5Cs.
Annens C ¢ ocraneEbIME JacT 3 coderanusa: Ccq, Ccy, Ccg;
annenb C; ¢ AByMa facT 2 cOUueTaHUA: C{Cy, C;Cg; AJLIEID
C, c annenem cg mact 1 coueranue c,cg — Bcero 10 renoru-
noB. HeTpyaHO 3aMeTUTh, YTO JBYXAJLIEJIbHBIN JOKYC 00pa-
syer 1 + 2 = 3 remorumna, TpexaieabHei — 1 + 2 + 3 = 6,
yeThIpexaaeabHbii — 1 + 2 + 3 + 4 = 10 reHOTHUIIOB.

CreoBaTeIbHO, MOYKHO 3aKJIOUYNTD, UTO YNCJIO M'eHOTH-
IIOB B CEPUU MHOKECTBEHHBIX aJlIejiel PaBHO CyMMe UKCeJ
HATypaJbHOTO PsAAa OO0 YKCJIa ajljaesell BKIIUNTeabHo. [Ipu
GOJIBLIIIOM UMCJIe ajliesel (na) Yucjo TeHOTHUIIOB OIpeIess-
eTcd 1o popMyJe:

1

3 na(na + 1).

Yucao (GpeHOTHUIIOB HIPU IOJHOM AOMHHUPOBAHUH II0 BCEM
amrensam (C > C; > C, > C3 u T. 1.) paBHO YHUCTy ajjieyneii.
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SIpxuM nprMepoM MHOXKECTBEHHOT'O aJIjIeIu3Ma ABJIAET-
cA HacJleJ0BaHWE I'PYIII KPOBU y UeJ0BEeKa, KOTOPOe KOHT-
poaupyercsa rexom Ii (m3oreMarrJiIOTUHO-TEH), IIPEACTAB-
JIeHHBIT TpeMmsd amenaamu: A, B, 0.

I rpynna xposu (0) — i0i9;

II rpynna kposu (A) — IATA mm IAi0;

III rpynna xposu (B) — IBIB wim IBi0;

IV rpynna (AB) — IAIB,

MosxHO crasaTh, uTo amiaenu A u B foMuHUPYIOT HaAX
amnensio 0, Torga Kak APyT Apyra OHU He MOAABJIAIOT.

IIokasarenem aJjenn3Ma BO3SHUKAIOIIUX MYyTaluil AB-
JAI0TCA QYHKIIMOHAJBHBIN KpuTEepuil aajiein3Ma, OCHOBBI-
BaloIIuiica Ha TOM, YTO I'eH ABJSIETCA eAUHUIEH GYHKIUU.
9TO 3HAYUUT, UTO €CJU IPU CKPEIIMBAHUU JBYX MYTAHTOB
IIOABJIAETCA T'MOPUJ ¢ MYTAHTHBHIM (DEHOTHUIIOM, TO MYTAIUM
aJIIeJIbHBI, & €CJIU C HOPMAJIbHBIM (PeHOTUIIOM, TO MYTAIlUN
HeaJtesbHBI. Eciim m3060pasuTh XpPOMOCOMBI ¥ T€HBI OTPE3KaMM
IPAMOM, a MyTaIuy 3Be3JOUYKAMMU, TO 9TO OyeT BHITJIALETH
TaK:

MYTaHT MYTaHT
1) P o X o)
F o
1 R

MYTaHTHBIH (eHoTHUI

MYTaHT MYTaHT
2) P — X —
F *
1 R

HOPMAaJbHBIHN (heHOTUI

B nepBomM ciryuae y reTeposuroTsl (KOMIIayHIa) B 00eux
FOMOJIOTUYHBIX XPOMOCOMAaX MOBPEIKIeH OAUH U TOT K€ I'eH,
BO BTOPOM CJIyuae — IIOBPEKISHHbIIN I'eH IIepeKpPhIBaeT HOP-
MaJIbHBII B TOMOJIOTUYHOH XPOMOCOME.
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MpumMmepsl peweHus 3agay

195. Ecau maTh nmeer rpynmny KpoBu A, a orer; — B, To
Kakue IpyIbl KPOBU MOTYT UMETh ux aAetu? IlomHUTE, UTO

rensl 1A u IB gomurupytor Han resom i0, a mexay remamu 14
u IB foMuHEUpOBaHTE OTCYTCTBYET.

Pemenne. Math ¢ rpynmoii KpoBu A MOKeT IMeTh TeHOTHII
TAIB pmm 1410, a orery — IBIB purm IBi0. Ecom 06a poguTens ro-
MOBUTOTHEI, TO I€TH NMEIOT YeTBEPTYIO IPYIIIY KpoBu — IAIB:

P IATA X IBIB
T'ameTsl
F, JAIB

Ecau oba poauTeJid reTepo3nuroTHbl, TO J€TU MOI'YyT UMETH
BCe YeThIpe I'PYIIIIbI KPOBM:

P IAi0 X IBi0

Favers

F 1 i0i0 TA{0 1Bi0 TAIB
Irp. Ilrp. III rp. IV rp.

196. ¥ maTepu nepBas rpyIia KpPoBH, a y OTIIa UeTBepTas.
MoryT a1 meTu yHacaeIoBaTh IPYIINY KPOBY OJHOTO U3 CBO-
UX POAUTEIein?

Pemenne. Tenorum matepu i%° , resorun orma IAIB. PeGe-
HOK 00s13aTeJIbHO IOJYUNT OT MaTepu reH i, a ot otma — oxgun
(1 TOJIbKO 0fiMH) U3 ero reHos I4 wiu IB. IToaTomy peGeHOK MoO-
sxeT uMeThb rerotui 1210 nam IBiO, 1. e. 6ymeT 06azaTs BTOpOIL
WV TPEeThEH I'PYIION KPOBU, HO He IIEePBOIl M HE UETBEPTOM.

Kak MBI BUgUM B 9TOM ciiyuae peOeHOK He CMOMKET YHAacCJIeIo-
BATh I'PYIIY KPOBU HU OT CBOEr'O OTIIA, HU OT CBOEH MaTepu:

P i0i0 X IATB

Favers

F 1 A0 1Bi0 1A10 1Bi0
IIrp. IIIrp. IIrp. IIIrp.
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197. B poguibHOM JO0Me HMepenyTaau IBYX MaJbUMKOB.
Poaurenu oguoro us uux umeroT I u II rpynner kpoBu, poau-
Teau apyroro — II u IV. HccinegoBaHue moKasajio, UTO IeTH
umetor I u IT rpynnet kpoBu. OnpenesnnTe, KTO Yeil ChIH.

Pemenne. Y mepBoil mapbl poAUTeell MOTYT OBITH JETHU
TonbKO ¢ I u II rpynnamu KpoBu:

P i0i0 X TATA
]_i‘1 TA0 TA0 1A{0 TAj0
II rp. II rp. II rp. II rp.
nin
P i0i0 X 1A{0
F 1 1A10 j0i0 TA{0 i0i0
II rp. Irp. II rp. Irp.

Y npyroii mapsl poauTeseit netu Mmoryt ObITh co II, III,
IV rpynnamu KpoBu:

P IATA X IAIB
F, IATA IAIB IATA IATB
II rp. IV rp. II rp. IV rp.
nin
P TA{0 X TAIB
]_i‘1 TATA TAIB 1A10 1Bj0
II rp. IV rp. II rp. IIT rp.

CiemoBaTeIbHO, MAJbUYUK C I Tpynmoil KPpOBU SABJIAETCS
CBIHOM nepBo nmapkrl poxuteseii (¢ I u Il rpynnamu KpoBu),
a manbpuuk co II rpynmoit KpoBu ABJIgeTCA CHIHOM BTOPOI
naps! pogureseit (co IT u IV rpynnamMmu KpoBu).

198. Eciiu y HEKOTOPBIX JKUBOTHBIX €CTh CEePUS U3 UETHI-
pex anneineit B 1-it xpomocome (D, dy, dy, dg) u apyrasa ce-
pua us aByx ajsueineir (C u c) Bo 2-f1 xpomocoMe, TO, Kak

MHOT'O Pa3JIMYHBIX I'€HOTUIIOB B OTHOIIEHUU 3TUX IBYX Ce-
puii anaeseil TeOpeTUUECKH BO3MOYKHO B IIOMYJIAIIAN?
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Pemenmne. Ilo cepuu anesneit B 1-it XxpomMocoMe BO3MOK-
HO moaByeHue 1 + 2 + 3 + 4 = 10 reHOTHUIIOB, IO BTOPOII ce-
puu Bo 2-i1 Xxpomocome — 1 + 2 = 3 remoruna. OueBugHoO,
YTO II0 00EUM CEePHUAM ajLieseii BO3MOKHO mosaBiaernue 103 =
= 30 reHoTHUIIOB (TeopeMa YMHOKEHHUA BePOATHOCTE).

KoumponbHbie 3adaqu

199. ¥V manbumKa mepBas IpyIniia KPOBHU, a Y €70 CECTPHI
yeTBepTad. UTO MOMKHO CKas3aTh O IPYIIaxX KPOBU UX POLU-
TeJyeit?

200. ¥V marepu mepBas Ipyniia KPoBU, a ¥ OTIA TPETHA.
MoryT nu feTu yHacaeqoBaTh IPyIny KPOBU CBOel MaTepu?

201. VY Tpex mereii B ceMbe Ipynnbl Kposu A, B, 0. Ka-
K¥e rPYIIIbl KPOBU MOT'YT OBITH ¥ UX POAUTENEH?

202. PeGeHOK MMeeT YeTBEPTYIO I'PYIIY KPOBU, HA HETO
IIPEeTEeHAYIOT ABE HMaphbl poAuTeaeli. ¥ OJHOI maphl OTeIl 1MMe-
eT rpymnmny KpoBu A, a math — B, y apyroit mate — AB,
a orer, — 0. IIpeTeH3ua KaKoIi MAphbl MOXKET OBITh MCKJIIOUEHAa?

203. B nmonynamuu Kam6ajibl eCTh Cepus aJiesieii, ompe-
JIeJISIoIasd 0COOEHHOCTH OKPACKH, COCTOAIIAA U3 CEMU UJje-

HOB (P0 , p" B p"e , P° , P B Pt , P). Kakue reHOTHUIIBI PBIO
BO3MOJKHBI B 3TOM MOTYJIAIIAN?

204. B ceMbe y KaperJyia3sIX pOAUTEJIEH MMeeTcA YeTBe-
po mereii. [IBa rosy0oriassix peOeHKa MMEIOT IPYIIIbI KPo-
Bu 0 u AB, 1Ba Kapersassix — A u B. OnpenenuTe BepOAT-
HOCTBH POKAEHUA CJIEAYIOIEero Kaperjasoro pedbeHka ¢ rpyn-
ot kposu 0.

205. ManbTOHU3M Yy UeJIOBEKA — CIIEIJIEHHBIN C IIOJIOM
npusHak. B ceMbe, I'ie KeHa uMeeT rpynmny Kposu 0, a My:K —
AB, poauicsa ChIH-ZATBTOHUK C IPYyIInoi Kposu B. Ob6a po-
IUTeJIA PasjInJyaioT I[BeTa HopMasbHO. OIpenesinTe BEPOST-
HOCTB POKIEHIS 3J0POBOT0 pebeHKa ¢ IPYIIIoil KpoBu A.

206. Y wmbIlne#t gjiuHa XBOCTA OMIPEeIAeTCA cepueil aj-
neneii: A, a, a;, a,. l'omosurors!r noru6aioT. I'eTepo3uroTsl

Aa umeroT yKOpOUeHHBIN XBocT, Aa; — OecxBocCThle, aa,,
aa, 1 a,8, — HOPMAaJbHBIN XBocT. OnpesenuTe BEPOATHOCTD
(heHOTHUIIOB IOTOMKOB OT CKPeIIMBaHIA OeCXBOCTHIX MBIIIeH
C MBIIIAMHU, UMEOIIIMYU YKOPOUeHHBIH XBOCT.
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207. IIpu cKpeIuBaHUU MEXKIY COO00M KPOJIUKOB ITUKOM
OKpacku (aryTu) ¥ ruMajiafiCKoOi OKPAcKH B IOTOMCTBE IIO-
ABUJINCH aryTH, TMMaJalicKoil OKpacKu u anbbmHockl. Ka-
KMe TeHOTHUIBI MOTYT OBITh Y POAUTEIEI 1 IIOTOMKOB?

208. CxpelnBanue MeXKAy cO00H KPOJMKOB aryTH C T'U-
MaJaficKuMu gaio B moroMmctBe 106 KpoaukoB arytu, 56 ru-
MasiaificKux u 48 anb6uHOCOB. OIIpefesinTe TeHOTUIBI POAYI-
TeJieil U IOTOMKOB.

7.3. XpOMOCOMHbIe NepecTPoOrKn

IIyTu nusMeHeHUA CTPYKTYPHI XPOMOCOM Pa3HOOOPA3HHI.
HacnemoBaHve TIpM HAJIUYUU XPOMOCOMHBIX II€PECTPOEK
npuobpeTaeT crenu@UUECKNl XxapaKkTep, TaK Kak HabJamoaa-
I0TCA OCOOEHHOCTU MPOTEeKAHUA Meio3a, Tubesb 3UTOT U ra-
MeT OIIpeIeJIEHHBIX COPTOB U T. . Kpome TOro, XpoMOCOMHBIE
MIEPECTPORKM YacTO (GEeHOTUIINYECKU TPOABIAIOTCI B BUIE
KaKUXx-TO IpU3HaKoB. TakK, yacTo mo heHOTUIy HEBO3MOK-
HO OIIPEJIeJINTD, SABJIAETCA JIU N3MEHEHHBIN IIPU3HAK Pe3yJib-
TaTOM I'€eHHOUM MyTalluy WJIU IIepecTpoiiku. IlosTomy HApALY
¢ TUOPUIOJOTMUECKUM aHAJIN30M TpebyeTcsA IpoBeleHUe U
IIATOJIOTUYECKOT0 u3yueHus. MHOTHEe 13 XPOMOCOMHBIX MY-
Tanui JOCTYIHBI N3YYEHUIO IOl MUKpPOocKomoM. IIpu muTo-
JIOTMUECKOM aHajIu3e, OOHAKO, He BCErjga 3aMeTHBI MUKPO-
TIEPECTPOUKY, IIOATOMY MX YACTO YUUTHIBAIOT BMECTEe C I'eH-
HBIMU MYTAIlUAMHA U OOOOIIEHHO HA3BIBAIOT «TOYKOBBIMU »
MYyTaIuAMU.

XpomocomHbIe MyTamuu. Jyniukayui — TUI XPOMO-
COMHOI MyTaIuu, Ipyu KOTOPOU IPOUCXOAUT YIBOEHUE KaKo-
ro-Jmbo y4acTKa XpoMocoMbl. IIoBTOpeHMEe yUaCTKOB XPOMO-
COM ABJSAETCA PE3yJIbTATOM MOTEePh APYTMMH XPOMOCOMAaMU
Y4acTKOB IIpU paspbiBax. PacmosiaraTbCsa OHM MOTYT KaK Psi-
JIOM IPYT C APYTOM, TaK W B PA3HBIX MECTaX MJaHHOUN XPOMO-
COMBI WJIM JaKe B APYrux xpomocomax. IIpemmoJiaraercs,
YTO AYIJIMKAIIUY JOBOJLHO IIIMPOKO PacIpocTpaHeHbl. Hac-
TO OYIJINKAIIAY IIPOABJIAIOTCA B BUJle UBMEHEHHOTO IIPU3HA-
Ka. B KauecTBe mpuMepa IYIJINKAIIUYA MOXKHO MPUBECTU XO-
POIIIO0 M3BECTHYIO MYTAIIUIO ¥ TPO30(MUIIbI, 3aTParuBaroIlyIo
CTPYKTYpY IJiada Bar — miocKoBuAHEIE Iia3a (B HOpPMeE T'eH
Bar gaer HOpMasbHBIE BBIITYKJIbIE TJIa3a).
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Heneyuu — TUO XPpOMOCOMHOM MyTaIlM, IIPU KOTOPOM
yTpaunBaeTCA YYACTOK XPOMOCOMBI. ITO IMEPECTPOMKM, IIPO-
TUBOMOJIOXKHBIE JYILIUKAIUAM, OHU CBA3AHBI C IIOTEpPel
YYacTKOB XpoMocoM. MeJKre HeXBATKU MOTYT COXPAHATHCA
B TOMO3UTOTHOM COCTOAHWHU, JAaBasd WHOrAa (DeHOTUIIUYe-
cxuii adekT. Kpynuble HeXBaTKU COXPAHAIOTCA B T€TEPO3U-
TOTHOM COCTOSAHUU, BHEIITHE IPOABJIAACH OOBIUHO B BUJIE J1O-
MUHAHTHBIX T€HOB.

O HaInuuu Aejiellud B M3yYaeMOl XPOMOCOME YacTo Cy-
AT IO TPOABJIEHUIO PEITECCUBHBIX M'€HOB, HAXONAIINXCS B CO-
OTBETCTBYIOIIeli 30He TOMOJIOTHMYHOII XpoMocoMbl. HexBaTKu
00BIYHO BHI3BIBAIOT TMTOHMKEHME KM3HECIIOCOOHOCTH U IIJIOJO-
BUTOCTH 0COo0u. Y MbIIIeli, HAaIpuMep, Aejelus (pparMmeHTa
17-i1 XpoMOCOMEBI MO2KeT OBIThH JOKasaHa bJyaromaps IposBJie-
HUIO B TeMUBUTOTHOM (T. €. IIPeACTaBJIeHA JINIIL OJHA KOS
reHa) COCTOAHUM PeIleCCUBHON MyTanuu qr (KBeHKUHT), BbI-
3BIBAIOIIEl CUJIBHYIO APOKDb U MoJepruBaHue. [enenuu yKo-
pauMBaIOT XPOMOCOMY, OYILIUKAIIUY — VIJIUHAIOT.

HHueepcuu — TUIl XpOMOCOMHOM MyTaluu, IPpU KOTOPOI
TIOCJIeTOBAaTEJILHOCTD I'€HOB B YUaCTKE XPOMOCOM M3MeHeHa Ha
00paTHYIO, T. €. IPOUCXOAUT IIOBOPOT YIACTKA XPOMOCOMBI Ha
180°. OuHu MOryT OBITHL GOJBIIIMMH U MAaJIeHbKUMU, BO3HU-
KaTh B OJHOM ILJI€Ue XPOMOCOMEI (IIapalieHTpuuecKasa MHBEP-
cus), Tak U B 000ux (mepuiieHTprUecKan). B o0iieM KiIeTKu
COXPAHAIT HOPMAJBHYIO JKU3HECIIOCOOHOCTD 3a MCKJIIOUEHH-
€M TeX CJIy4YaeB, KOTAa IpoABisgeTcA 3(hdeKT MoJIoKeHUA Te-
Ha, T. €. HEKOTOPHIe TeHbI TPU N3MEHEHU N TIOJIOJKEHUA B XPO-
MOCOMEe MOT'yT OKashIBaTh HEOJaTONpUATHOE [AefcTBHE Ha
JKM3HECIIOCOOHOCTh. OMHAKO KaK TOJNBKO KJIETKU BCTYHAIOT
B Meli03, B pe3yJabTaTe OQUHAPHOT'O KPOCCHHTOBEPA B MHBED-
TUPOBAHHOM YYaCTKe y Te€TepPO3UTOT IO MHBEPCUSIM, BO3HU-
KaioT HeOOBIYHBIE XPOMOCOMBI 1 (DPArMeHThI. ITO IPUBOAUT
K BHAUMTEJbHBIM HEXBATKAM IO OJHUM yYacTKaM W AYILIU-
KanusaM — II0J APYTUM, YTO IIPUBOAUT K TOEN KIETOK.

Y reTepos3uroT mo MHBEPCUAM B Meiiose IIpU KOHBIOTA-
NN XPOMOCOMBI M3Tru0AIOTCA TaK, UTOOBI KOHBIOTHMPOBAIHU
TOMOJIOTMYHBIE YUACTKY XPOMOCOM, B Pe3yJIbTATe Uero oopa-
3YIOTCS CJIOKHBIE IeTJIM B XpoMocoMax. OnuHapHBIN Kpoc-
CHUHTOBEeDP B MHBEPTUPOBAHHOM YUYaCTKE Yy TeTepPO3UTOT IIO

189



MMapameHTPUUECKUM MHBEPCUIM II0CJIE PACXOMKIEHUA IOMO-
JIOTUYHBIX XPOMOCOM CIIOCOOCTBYET IIOSBJIEHUIO AIl€HTPHYE-
cKuX (parMeHTOB, HEXBATOK U AyIJauKaruii. [[BoitHOI
KPOCCHUHTOBED BHYTPU UHBEPCUU Y T€TEPO3UTOT He IPUBOILUT
K TaKUM IIOCJIEACTBUAM. Y TeTEePO3UTOT II0 IIEePUIEHTPU-
YeCKUM HMHBEPCUSAM IPU OAUHOUYHOM U TBOMHOM KPOCCHH-
ToBepe JaeT HEKM3HECIOCOOHBIE KJIETKU (TaMeThl, CIIOPHI).
ITosToMy KpocCCOBEpHBIE KJIACChI 0C00el, 3a MCKJIIOUEHHEeM
MAJIOYMCJIEHHBIX ABOMHBIX KPOCCOBEPHBLIX KJIACCOB IIPU IIe-
PUIEHTPUUYECKUX NHBEPCUAX, B IOTOMCTBE He IMOABJISAIOTCS.
Ilo sToif mpUUMHE WHBEPCUU HASBLIBAIOT 3ANUPAMEAAMU
KPOCCUHZz08epa: TIePEBEPHYTHIM yUYacTOK He o0pasyeT mapy
C TOMOJIOTUYHOM XPOMOCOMOH Hpu Melio3e W HacCJeAyeTcs
KaK IleJloe — cymepreH. B roMo3UroTHBIX MHBEPCUIX KPOC-
CHHT'OBEp IIPOTEKAeT HOPMAJIBHO. ¥ I'eTepOs3UroT II0 MHBEP-
CHUSAM KPOCCHHTOBEpP IPOMCXOAUT HOPMAJBHO B yYacTKax
XPOMOCOMBI 3a IIpejiejlaMy NHBEPCUU.

Tpancrokayuu TPUBOIAT K M3MEHEHUIO I'PYIIIBI CIEIl-
JIeHUSA B pe3yJbTaTe IIePeHOCca yUacTKa OJHOM XPOMOCOMBI
Ha ApYyrylo HeroMoOJOTuuYHyI0 IepBoii. Tak Kax xpomoco-
MBI KOH'BIOTUPYIOT CTPOT'O TOMOJIOTMYHBIMY YUYaCTKaAMHU, TO
B Melio3e HabJoaeTca HeOObBIUHAS KOHBIOTAIIMA XPOMOCOM
rpynnamMu. Eciiu penunmpoKHbIi (B3aNMHBIN) 00MeH ITPOM30-
IIeJI MEXKAY ABYMS HErOMOJOTUYHBIMY XPOMOCOMAaMH, TO IIPHU
IIUTOJIOTMYECKOM aHajau3e B mpodase PeAyKIIMOHHOTO JeJie-
HUA Melio3a oO0Hapy:KuBaeTcA GUrypa B BUIEe KpecTa u3 ue-
THIPEX XPOMOCOM, a B MeTadase IPU OTXOKIECHUU XPOMO-
coM OOHapy:KMBaeTcsa KOJbI0. Ecau 0OMeHAINCh yIacTKa-
MU TPU HETOMOJIOTMYHBIE XPOMOCOMBI, TO KOHBIOTHPYIOT
BMeCTe IIIeCTh XPOMOCOM. B KaKAyI0 KJIETKY CJAYYarHO MO-
TYT IOIAaCTh M3 KasKIOM KOHBIOTHPYIOIell IPYIIILl pasHble
COUeTaHHUSA XPOMOCOM C TPaHCIOKAIUAMHU U 0e3 HuX. Ecau
B OJIHY KJIETKY IOIAAyT BCE XPOMOCOMBI C TPAHCIOKAI[USIMH,
a B IPYTyI0 HOPMAaJbHBIE, TO 00pas3yooIueca y HUX TaMeThI
OyayT HOPMaJbHO (PYHKIIMOHUPOBATE, TaK KaK OYIYT comep-
JKaTh BCE YYACTKU XPOMOCOM (cOaslaHCUPOBaHHBIE FaMeThI).
IIpu pacxoKIeHWM B APYrUX COUETAHUAX TaMeThl OyIyT
MMeTh HeJOCTATOK OJHUX U U30BITOK APYTUX YYACTKOB XPO-
MOCOM M OKAaKyTCA HeKU3HecIocoOHbIMU. Takme XpoMo-
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COMHBIE KOMILJIEKChI B HOPME BCTPEUAIOTCA ¥ HEKOTOPHIX BU-
JIOB: KY3HEUUKU, CKOPIIMOHBI 1 AP.

Wrak, XpoMOCOMHBIE MYyTAllMH — PE3yJIbTaT OTKJIOHE-
HUII B HOPMAaJbHOM TEUEeHUH! IIPOIIECCOB KJIETOUHOTO JeJie-
HuA. OCHOBHAA MPUUYNHA BO3HUKHOBEHUSA PA3INUYHBIX XPO-
MOCOMHBIX II€PECTPOEK — Pa3pbIBHI XPOMOCOM M XPOMATH/I
M BOCCOeAMHEHNEe B HOBBLIX coueTaHUAX. OOpasoBaHIe XpPOMO-
COMHBIX MYTAaIlHil CXeMaTUYeCKH IIOKa3aHo Ha puc. 38.

A S S B AS SBv
AXB‘r = A -y

A

A v BS

AS -0PQ Puc. 38. Cxema
BN ob6pa3oBaHus
NMY E XPOMOCOMHBIX
nepecTpoek

MpumMmepsl peweHus 3agay

209. ITuTonormueckoe HCCIeLOBaHUWE Mello3a y HEKOTO-
PBIX pacTeHUU KYKYpys3bl IOKas3ajto, 4To xpomocomsl IV u V
00pasyoT KOJIBIIO B IIEHTPe KJIETKU. UeM MOXKHO OO'BACHUTH
TaKyI0 HEOOBIYHYIO KOHBIOTAIII0 XPOMOCOM ?

Pemenne. O0BACHUTL 5TO MOYKHO PEIMIIPOKHON TpaHC-
Jokamuein mexxkay IV u V xpomocomamu, B pe3yJjIbTaTe 4ero
JIB€ HErOMOJIOTMYHBIE XPOMOCOMBI OKA3aJIMCh C TPACIOKAa-
UAMU, a ABa UX IOMOJIOTa — HOpMaJIbHbIE. I[03TOMY KOHB-
IOTUPYIOT BMECTE ABE ITaphl XPOMOCOM, KOTOPbIE B MeTadase
I meito3a 06pa3yIOT KOJBIIO U3 YETHIPEX XPOMOCOM:

Kopma —enunpoKTHA UILIOHEeMa heradasza 1
TpaHcaoKamu

- T = T r-

v \4
191



210. Vzob6pasuTe KOHBIOTAIIUIO CIAEAYIOIIUX XPOMOCOM:

1-2-3:6-7-8-9

1:-2-3:4:-5-6-7-8+9 (mudpamu 0603HAYEHBI T€HBI)

Penrenne. 'oMOJIOTMYHOT0O yYacTKa B XpOMOCOME C JIeJie-
el B o0sacTu 4 U 5 TeHOB HET, II09TOMY B 3TOM MeCTe HOp-
MaJbHas XpoMocoMa obpasyeT IeTJio.

XPpOMOCOMEBI CMOT'yT OOMEHATHCA TOJIBKO ABYMSA yUacTKa-
MWU: IepBBIl — c redamu 1, 2, BTopoit — ¢ renamu 6, 7, 8, 9:

1 2 3 6 7 8 9
(=)

1 2{35)6 7 8 9
340

211. ITpu cKpeluBaHUN CAMKHU APO30(UILI C MO3ANUHEI-
MU IJia3aMu (CBETJIbIE ISATHA) ¢ 6€JIOTJIa3bIM CAMIIOM B IIOTOM-
CTBe IOJIyYeHbI CAMKM C MO3AMYHBLIMHU ¥ O€JIBIMHU IJIasaMu,
KpacHorJIassle u OesorJiasblie camibl. OmpenennTe xapakTep
HacJIeOBaHUS OKPACKU IJia3 ¥ T€HOTHUIILI POJUTEIEI.

Pemenne. Pe3yabraThl CKpelIUBaHUA APO30(GUJ IIOJY-
YUJINCH pPasHble CPeAUu CAMIIOB MU CAMOK B IIOTOMCTBE, UTO
YKas3bIBaeT Ha ClielyieHue ¢ mojaoM. OueBUIHO, UYTO KPaCHO-
TJia3ye MOTJIM IIOJYYUTh CAMITLI B IIOTOMCTBE OT MaTepu (caM-
KM ¢ MO3aMUYHBIMHY TJIa3aMu), 6esioryaasue — ToKe ¢ X-XPOMO-
coMoi MmaTepu. SIcHO, UTO B OJHOI X-XpOoMOCOMEe MaTepHu Ha-
xomurca red (W), olpenensamonnii KpacHyI0 OKPAacKy IrJas
(IOMUHAHTHEIN I'eH), a B Apyroil — pelieccuBHbIM red (W),
omnpeneaAInuil 6eayio okpacky. OqHAKO Yy IeTepO3UTroTHOMR
CaMKM MO3aWYHOCTH I'JIa3a MOTIJIA OIPeaeIAThCA HeCTa0uIb-
HOCTBHIO JOMMHUPOBAHUSA IeHa KPACHOTIJIA3Us, YTO OOBIYHO
ITPOUCXOJUT TPU IIEPEMENeHNN ero K reTepoXpoOMaTUHOBO-
My paiioHy XpoMocoMBEI (3(hheKT IOJT0KEeHNA I'eHa).

B equHCTBeHHOII X-XpPOMOCOME caMIla HaXOMUTCS pellec-
CUBHBIN I'eH 0eJIo¥ OKpacKu rJias ( — X-xpomocoMa,
——_ — Y-xpomocomMma).
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Wt W

P — X [S—]
—Do q
w
MO3BaMuHbIe TJIa3a GeJble rasa
W+ W+ W+ \i%
c . c . ) c
1 Mo3aWuHBIe ~ OeJble = KpacHble ~ OeJble
riasa riasa riasa riasa

KoHmponbHbie 3adaqu

212. Pacy 1, TOMO3SUTOTHYIO IIO CIIeIJIEHHBIM reHam A,
B, C, D, E ckpeluBaioT ¢ pacoii 2, UMeIei pereccuBHbBIe
ajieny d9TUX reHoB. IIpy aHAJIMBUPYIOMEM CKPEINBAHUN
OKa3aJIoch, UTo y Tubpunos F; o6pasyroTcsa TONBKO UeThIpe

tuna ramer: ABCDE, ABCDe, abcdE u abcde. O0bsacuure
9TOT CIydYall HacJaeTOBAHUSA.

213. B ogHOIi M3 XPOMOCOM CIIEPMATO30UAA UYeJIOBEKa
ecTh HexBaTKa. VHAWBUI, IOJYUYUBIIHN 9Ty XPOMOCOMY,
CTAHOBUTCS aHOMAaJbHBIM. KaKue TUOBI MOTOMKOB U B Ka-
KOM MPOIOPIUY MOKET IPOU3BECTU 3TOT UHIUBUI?

214. Pebenok ¢ cuuapomom [Jayua mmeer 46 xpomo-
coM BMecTO 47, MOCTOAHHO OOHAPYKUBAeMbIX IPU 3TOU
6osesHHN (MuMIHAA Xpomocoma Ne 21). McciremoBanue Ka-
prUoTHIIa TOKAas3ajio, YTO OJHA M3 ero xpomocoM Ne 15
IJIVHHEe 00BIUHOM. ¥ MaTepu OOJBHOTO, a TaAKMKE Y TETKU
II0 MaTepPUHCKON JUHUU (C HOPMAaJbHON KOHCTUTYyIUeil)
obHapy:KeHo 45 XpoMOCOM ¢ YAJUHEHHON XPOMOCOMOIi
Ne 15. Yem MOKHO O0BACHUTH HaOJIOZAOIeecsa B 9TOI
cemMbe ABJIeHUE?

215. Eciu 3urora yejloBeKa MMeET JUMITHIOI0 XPOMOCO-
My Ne 21, To u3 Hee pa3BUBaeTcA PeOEHOK C CHUHIPOMOM
ayHa; ecaiu B 3UTOTe He XBaTaeT OJHOI XpoMocoMbr Ne 21,
TO oHa rubHeT (CIOHTAHHBIN abopT). Matb umeer 45 Xpo-
MOCOM, TaK KakK ofHa u3 21-# mapbl XpOMOCOM TPaHCJIOIM-
poBaHa Ha xpoMocoMy u3 15-i1 mapsl (3TO MOXKHO M300pa-
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3uTh Kak 15/21), a orern HopmanbHBIN. Kakue mo reHoTH-
oy MOTYT 00pas3oBaThCA 3UTOThI U KAKOBAa MX JaJbHeHmias
cyanba?

216. Y KyKypy3bl TeHBI BO BTOPOII XPOMOCOME pPaCIO-
JIOJKEHBI B CJIEAYIOMIEM IOPSAAKe: T'eH, Ol peae oI 6e-
JyI0 OOBEPTKY, 3aTeM — OOpeleasdiolnuili O6JecTAIne
JUCThsA, MIOTOM — ONYIIeHHOCTH, WM, HAKOHEI[, — Iepu-
Kall III0KO0JIAJHOTO I[BeTa. B 0HON N3 JUHUK OLIJIO Halge-
HO, UTO MOPAAOK I'eHOB MHOM: Oejass o0BepTKa, OIMYyIIeH-
HOCTb, OJIeCTSAINME JUCTbA M IIOKOJIAJHOTO I[BETa IepH-
Kam. Yem »To MOKHO 00BAcHuUTL? Kax Oymger uatu
KOH'BIOTAIIUA XPOMOCOM y I'MOPHUAOB MEXXKAY TAKUMU JIU-
HUAMUA?

217. N3o6pasuTe KOHBIOTAIINIO CJAEAYIOIIUX XPOMOCOM
(nudpamu 0603HAUEHBI T€HBI):

9.8.7.
5.6.7.

5.4.3.11.12
9.10.11.12

1.2.10. 6.
1.2.3.4. 8.

218. Nzo6pasuTe KOHBIOTAIIUIO CJIEAYIOIIUX XPOMOCOM
(mudpamu 0603HaUYEHBI T€HBI):

.1
0.11.12

219. Nzo6pasuTe KOHBIOTAIINIO CIAEAVIOIIUX XPOMOCOM
(nudpamu 0603HAUEHBI T€HBI):

1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16
1.2.3.6.5.4.7.8.15.14.11.10.9.16

220. Hu:xe msobpaskeHa XpoMocoMa, MapKUpPOBaHHAS
7 remamu (OT a [0 g), a TaKKe 5 XpoMOCOM, KOTOPbIe Teope-
TUYECKU MOTJIM 13 Hee BOSHUKHYTH B pe3yJbTaTe pasiind-
HBIX XPOMOCOMHLIX II€PECTPOeK (Jejeruu, IYILJIUKAIIUH,
WHBEPCUU, TPAHCIOKAIUU). ITU XPOMOCOMBI MOTJIM IIO-
SABUTBHCA JIAIITH TOTNA, KOTLa IePeCTPONKY BOSHUKAIU B Of-
HOM OIIPeJeIEHHOM HOPSAKe. Y KAXKUTe IOPSIL0K BOSHUKHO-
BEHUSA IIEPECTPOEK U HA3OBUTE KAXKIYIO U3 HUX:
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ITopsaakoBeIii HaumenoBanue

Xpomocoma .
HOMeEp nepecTpoiiku

abcdefg

abxefyz

abfedccg

abxeyz

abfedcg

abfexyz

7.4. leHOMHbIe MyTaLuu

T'eHOMHBIMU HA3BIBAIOTCA MYTAIllVU, IPUBOAAINNE K W3-
MEHEHMIO YMCJIa XPOMOCOM, KOTOPHIE CBA3AHBI C HEPACXOXK-
JeHUEeM OTAEJBHBIX XPOMOCOM WUJIH IEJBIX HaOOPOB XPOMO-
CcOM. JTO IPOUCXOIUT B PE3YJIbTAaTe PA3PYIIeHUS TAHYITUX
HUTEN MU BCEro BepeTeHa JesieHudA. IIpu paspylieHuu Be-
peTeHa JeJIeHUA YABOEHHBIN HAab0Op XPOMOCOM OCTAaeTCsA B TOH
’Ke KJeTKe, TaK KaK KJeTKa He Jeaurcda. Ecam paspymaior-
cd OTHeJIbHbIe HUTU BepeTeHa JIeJIeHUs, TO OTHU KJIeTKU OKa-
3BIBAIOTCA C M30BITKOM OTAEJNBHBIX XPOMOCOM, a B APYTHUX
OyZYyT OTCYTCTBOBATH HEKOTOPHLIE XPOMOCOMEI. Bce reHoMHEBIE
MYTAaI¥ MOYKHO Pa3feIUTh Ha JBe I'PYIIIEL.

IlepBas rpynna — aHeymJoumgus — 3aKJII0YAETCA B YT-
paTe miau KobGaBJIEHWU K TaIllJIOUIHOMY WU AUIJIOUTHOMY
Ha0OpPy OTAeIbHBIX XpoMocoM — n + 1, 2n + 1, 2n — 1. ITpu-
MepaMU aHEeYIUIOUAWY ABJISAETCA TPUCOMUSA 2-U XPOMOCOMEI,
unu cuaapom [layHa, y desioBeka: B 21 mape XpoMocoM BMe-
cTo Byx — Tpu. Mouocomusa XO, unu cungpom Ileperes-
cxkoro—TepHepa, IpX KOTOPOM IPOUCXOAUT yTpaTa IMOJ0BOM
X-xpomocomsl. Tpucomusa XXY, unu cuaapom Kiafiadens-
Tepa, KOoraa IOABJSAeTCA JUIMIHASA X-XPOMOCOMA B IIOJIOBOI
mape.

9TU IpuUMephl — OCHOBHBIE XPOMOCOMHBIE AaHOMAJIUY Ye-
JIOBEKA, KOTODHIe XapaKTepPU3YIOTCA YMCTBEHHON OTCTAJIO-
CTBHIO U APYTUMU IPU3HAKAMU.
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Bropas rpymnmna reHOMHBIX MyTaIuil — MOJUAILTIOMIHT —
3aKJIIOYAETCsI B YBEJIWYEHWM YUCJIa XPOMOCOM, KPATHOTO
ralIOuIHOMY: 3N — TPUILIOUA, 4N — TeTpamjoum;, 5n —
TIEHTOILION]. BOBHMKHOBEHNE IOJUILJIOUIOB CBA3aHO C Ha-
PYyIIeHneM MUTO3a UM Meiiosa. B uacTHocTH, HepacxoKIe-
HUe TOMOJIOTMYHBIX XPOMOCOM B Melio3e IIPUBOAUT K (hopmMu-
POBaHUIO TaMeT C YBEJMUEHHBIM YHCJIOM XPOMOCOM. ¥ IHII-
JIONJHOTO OpraHM3Ma B pe3yJibTaTe TaKoro IPoIecca MOTYT
o0pasoBaThCs AUIIOUIHBIE (2N) TaMeThl, OT CAMUAHUA KO-
TOPBIX 00pasyeTcsa TeTPalJOUAHBIN opranusmM. Ilpumepom
TeTPAILIoONja ABJIAETCSA KAIyCTHO-peAeuHbIl rudbpu. Iloam-
IJIONHBbIE BUABI PACTEHUI MOBOJBLHO YacTO OOHAPY KUBA-
I0TCA B IIPUPOJE; YV KUBOTHBIX IOJUIJIONANS peaka. Hexo-
TOphIe TMOJUILJIONTHBIE PACTEHUA XapaKTepusyiorca 6ojee
MOIITHBIM POCTOM, KPYITHBIMH PadMepaM’ U JPYTUMU CBOIi-
CTBaMU, YTO JeJIaeT UX IMEeHHBIMHU JJIA FeHeTUKO-CeJeKITNOH-
HBIX paboT.

Cpeny moJUIIONA0B PA3InUaoT GOPMbI, Y KOTOPBIX He-
CKOJIBKO Pas3 IIOBTOPEH OAUWH U TOT JKe Habop XPOMOCOM —
ABTOIOJIMILIONIBI, a TAKIKE ITOJIUILJION b, BOSHUKIIINE ¥ MeK-
BUIOBOI THOPUANBAIINYA U COMeP KalIliie HECKOJIbKO Pa3HbIX
Hab0pPOB XPOMOCOM — AJIJTOMOJIUILIONIHI.

Bonipocsi dnsi camokoHmporns

1. [MaiiTe ompeesieHrIe TEDMUHY «U3MEHUYUBOCTD» .

2. IIpeAmoaosKuM, UTO B IIPUPOMAE CYIIECTBYET TOJIBKO
M3MEHUYMBOCTh, 4 HACJIEINCTBEHHOCTh OoTCcyTCcTByeT. Kakmmu
OBLIY OBI ITOCJEACTBUA B 9TOM ciayuae?

3. Kakmne MexaHU3MBbI ABJSIOTCS MCTOUHMKAMU KOMO-
HATUBHOI M3MEHUYNBOCTU?

4. B ueMm IpUHIIUTINAJIbHOE Pas3anuure MeXIy (PeHOTUIIN-
YeCKOM U IreHOTUIINUECKOM N3MeHUNBOCTbIO?

5. ITouemy HeHacJIeCTBEHHYI0 M3MEHUYMBOCTH HA3LIBA-
IOT TPYIIIIOBOM, WX ONpPeneIeHHO?

6. Kak Ha mposABJeHNN KAYeCTBEHHBIX U KOJUUECTBEH-
HBIX IPU3HAKOB OTpaskaeTcsA BINAHNE (DAKTOPOB OKPYKAIO-
el cpeanr?
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7. B ueM MOKeT 3aKJUYaTbCs OMOJIOTMYECKOe 3Haue-
HUe mpeobpasoBaHuA (eHOTHUIIa IIOMA aeicTBueM (haKTOpPOB
cpenbl 0e3 M3MeHeHU A reHoTuna?

8. Ilo KaKUM TPUHIIMIIAM MOKHO IIPOBECTU KJaccudu-
KaIuio MyTamuii?

9. Kakre MexaHM3Mbl MOTYT JIeXKATh B OCHOBE ITOSABJIE-
HUA MYTAIlui Y Opraunmu3MoB?

10. B uem 3aKJIIOYAIOTCA PA3JIUUUSI B HACTETOBAHUU CO-
MAaTUYEeCKHUX U IeHepaTUBHBIX MyTanuii? KakoBo ux smaue-
HUe [IJIsI OTAeJbHOr0 OPraHu3Ma M IeJIoro Buga?

11. Kaxkue ¢paxkToOpsI cCpedbl MOT'YT AKTHBU3UPOBATH IPO-
Imecc MyTalliii 1 moueMmy?

12. Kaxkue paKTOphI cpeabl MOTYT OKasaTh HAaMOOJIbIIIee
MyTareHHoOe JericTBue?

13. ITouemy meATENIBHOCTHb UYEJIOBEKA YBEJIUYUBAET MY-
TareHHOe JeCTBUe Cpebl?

14. Kax McHoib3yOTCSI MyTareHbl B CEJIeKIIMU MUKPO-
OpPraHM3MOB, PACTEHUI 1 JKUBOTHBIX ?

15. Kakue meponpusaTusa TpedyeTcsa MIPOBOAUTL IIO 3a-
IUTe JIOJe U IPUPOILI OT JeHCTBUSA MyTareHoB?

16. Kaxkue myTanmuu MOXKHO Ha3BaTh JeTadbHbBIMU? UTO
OTJIMYAET UX OT APYTUX MyTaIuii?

17. ITpuBenuTe MPpUMEPHI JeTATBHBIX MYTaI[UH.

18. ImeroTca v BpeHbIE MYTAIlUY Y YeJaoBeKa?

19. ITouemy HYKHO XOPOIIIO 3HATHL CTPOEHUE XPOMOCOM
yeJyioBeKa?

20. Kakoii Habop XpoOMOCOM BCTPeUaeTCA IPU CUHIAPOME
Haymua?

21. ITepeuncinTe XpPOMOCOMHBLIE HAPYIIIEHNA, KOTOPbIE
MOT'YT BOSHUKHYTH IIPU AEHCTBUY MOHUSUPYIOIIUX U3JIyUe-
HUA?

22. Kakue THUIIBI TeHHBIX MYTAIIU BAM U3BECTHBI?

23. Yem oTIMYAIOTCS TeHHBIE MYTAIlUU OT TEHOMHBIX ?

24. K KaKkoMy TUIY MYTAIIUH OTHOCUTCS IMOJUILIONIUSA?



Frmaea 8

FEHETUKA nonynsauum

Bce BuaBI :KMBBIX OPraHM3MOB B IPUPOJE PeaTbHO IPe-
CTaBJIEHBI YCTOMUYMBHIMU COBOKYITHOCTAMM 0CO0ell — MOImy-
AAIMUAMH, T. €. K&KIbIN BUJ IPEACTABIAET CO00I CHUCTEMY
B3amMoeiicTByIMUX nonyaanuii. [lonynanuu B mpegeirax
BUJA B OOJILINIEH MJIM MEHBINeH CTeIeHU N30JNPOBAHEI JPYT
OT APYyTa, MMO9TOMY KaiKas IMOMyJIAIUsI 00pasyeT CBOIO TeHe-
TUUYECKU YCTOMUYUBYIO cucTeMy 1 (hOPMUPYET COOCTBEHHYIO
9KOJIOTUYECKYIO HUIIY. B reHEeTHUYeCKOM CMBICJE MOIYJIs-
A — BTO IPOCTPAHCTBEHHO-BPEMEHHAas TPyIIa CKperu-
BaIOIINXCA MEXKIY co00ii ocobeil OAHOr0 BHa, N30JIUPOBaH-
HadA OT TaKUX JKe COCEJHUX COBOKYITHOCTEI, T/ie HEITPEPHIBHO
IIPOTEKAaeT MYTAIIMOHHBINA ITPOIlECC, IPUBOAA K IIPOABIEHUIO
HOBBIX BAPUAHTOB '€HOB U COOTBETCTBEHHO IPU3HAKOB.

C SBOJIIOIIMOHHON TOUKM 3PEHUS IPEACTABJIAIOT WHTE-
pec BOIIPOCHI N3YyUEeHUA FeHETUUECKON CTPYKTYPHI IO JIsA-
U ¥ TeX IPOIIECCOB, KOTOPHIE PA3hITPHIBAIOTCA B CMEHSIO-
IUX APYT APYyra MOKOJeHUAX ocobeii. IMeHHO MOMyJIAINOH-
Hafd TeHeTHKAa M3YyYaeT T'eHOTUIUYECKUU COCTAB IIOITYJIAIIMI
PasHBIX BUJOB OPTAaHW3MOB WM ITO3BOJIAET MPOCIEIUTH U3ME-
HEHUs YacTOT aJljaejieil U TeHOTUNOB B reHO(MOHE MOIYJIs-
nuii. 'eHo(oHT — COBOKYIIHOCTH I'eHOB (aJlneseil) y Irpyl-
IIBI 0CcO0eli MOMYyJIANNY NN BUAA.

OOBIYHO TOBOPSA O MOMYJISIIUNA, MBI UMEEeM B BUJY, UTO
ee WJeHbl He TOJBbKO B TOW MJIM MHOM CTEIEeHU CBA3AHBI POJI-
CTBEHHBIMU y3aMH’, HO M B BHAUUTEJHLHOIN CTEIIEHU JOCTYII-
HBI IPYT APYTy KaK OpauyHble MapTHephl. B equmHOI momy-
JISIIIUY BCEBOBMOJKHBIE BapUAHTHI CKPEIMBAHUIN TOJKHBI
OBITH IPUMEPHO PABHOBEPOATHHI. IIpy mMoHOI ciaydaiiHOC-
TU BHYTPUOOMYJAINOHHBIX CKPEIIUBAHUI TOBOPAT O IMAaH-
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MHKCHM: O CBOOOSHOM CKpPeIUBAHUN Pa3HOIIOJLIX ocobeii
C Pa3HBIMY T'€HOTHUNAMY B MOMYJAINYN MEePEKPECTHOOILIONO-
TBOPAIOIIUXCA OPTAHU3MOB.

YacTo MOMyadaIus, ABAAACH TAaHMUKTUUECKOH II0 OTHO-
IIIeHWI0 K OJHOU I'PYIITe JIOKYCOB (IIPU3HAKOB), HE SIBJISETCS
TAKOBOM IO OTHOIIEHUWIO K APYroii rpymnmne npusHakoB. Ha-
IpuMep, OJId YeIOBeUeCKUX IOMYyJIANNN XapaKTepHa (IIpas-
IIa He BCeraa) 0COOEHHOCTh CKPeIMBaHNIl B OTHOIIIEHUN I[Be-
Ta KOXKHU (IpemMyIlecCTBEHHOe BCTYILIeHNe B Opak JIogeit
onHOII packl). BmecTe ¢ TeM, Te JKe MOIMYJISIIUA MOMKHO CUH-
TaTh TAHMUKTUYECKUMHU 10 OTHOIIIEHUIO KO MHOTUM JPYTUM
JIOKycaM, HAIpPUMep, OIPeNe/dioIluM TPYINy KpPoBU OGpadu-
HBIX ITaPTHEPOB.

IIpenmonoskeHue O CIAYYAWHOCTH CKPEIUBAHUMN II03BO-
JSeT paccMaTpPUBaTh I'€HOTHUIBI BCeX ocobeii, 00pasyIoIinx
MIOTYJIANNIO, KaK €IUHYI0 COBOKYIHOCTDH T'€HOB, OTBJIEKAACH
IIPHU 9TOM OT uUX Hocurteyeii. [0BoOpAT, UTO MaHMUKTHUUYECKAS
TMOMYJIAIUA UMeeT efuHbIN reHodona. ['eHODOHT TUIION -
HOIl TOMYJAIINY, HacUUTHIBatoIuii N ocobeii, COCTOUT U3
2N rarjougHBIX TEHOMOB, T. €. cOIepKuT 2N IreHOB KasKI0T0
JoKyca u N map roMOJIOTHYHBIX XPOMOCOM (HMCKJIIOUEHME CO-
CTaBJIAIOT ITOJIOBBIE XPOMOCOMBI U JIOKAJM30BaHHBIE HA HUX
TeHbI, KOTOPbIE IPEACTABIE€HbBI B OHOM SK3eMILISIPE).

Ionmynamuu moApas3AeAI0TCs HAa MEePEeKPeCTHOOILIONOT-
BOpAOmMecsa (’KUBOTHBLIE, MHOTHE PACTEHUA) U CAMOOILIO-
JOTBOpsIIOIMecsa (4acTb pacTeHuii). EcTecTBeHHO, Hacaeno-
BaHUe B PA3HBIX TUIIAX MOMYJAAINI OyAeT pasinuHbIM.

PaccmoTpuM, Kak TPOMCXOAUT HACJeIOBaHUE B OBTUX
JBYX TUNAX MOMYJIAINH.

Y mepeKpecTHOOIJIONOTBOPSIONINXCSA OPTaHU3MOB TO-
JIepsKaHue MOMYJIAIUY OCHOBAHO Ha CBOOOTHOM CKpeITrBa-
HUU ocobeli ¢ pa3HBIMU IeHOTUIIAMY (HAaHMUKCUA).

YacToThl JOMUHAHTHOI'O U PEIIeCCUBHOTO ajljielieli, BCTpe-
Yaomuxca B reHoQoHIe IMONYJAINN, CBA3aHBI COOTHOIIIE-
HUEM:

ptg=1,
Tlle p — OTHOCUTEeJbHAA YaCTOTa JOMUHAHTHOTO ajiend (A),
¢ — YacToTa PeIecCUBHOTO ajjess (a).
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Ecan mavanbHas monyasanua OyAeT COCTOSATH M3 JOMU-
HAHTHBIX U PeIleCCUBHBIX romMo3urorT (AA um aa) B paBHOM
KOJIMUECTBE, TO OHM 00PAa3yIOT IOPOBHY TaMeThI C JAOMMU-
HAHTHBIMY U PEIeCCUBHBIMU AJIJIEIIMMU.

B 1908 r. maremaruk I'.Xapgu B AHMIMM u Bpau
B. Batinbepr B 'epmaHUu He3aBUCHUMO IPYT OT Apyra ycTa-
HOBUJIM MATeMaTUUYEeCKYI0 3aBUCUMOCTL MEXKIY UYaCTOTAMU
ajiaeeil U TeHOTUIIOB B MOMYJIANUAX OPraHN3MOB — 3aKOH
TE€HeTHUYEeCKOr0 paBHOBecHMA, U1 3aKOH Xapau—Baiinoep-
ra. CorysiacHO 3TOMY 3aKOHY YacTOTa TOMO3UTOTHBLIX W Te-
TEePO3UTOTHBIX OPTaHU3MOB B UAEAJTbHBIX MOMYJIAIUAX IIPU
YCJIOBUM CBOOOMHOTO CKPEIMBAHUA OCTaeTCA ITOCTOSHHOM
¥ BRIpasKaeTcsa ypaBHEHUEM:

@ + 92 =p%+ 2pq + ¢? (p, ¢ — vacToTH anneneir).

Ilpustromp + q=1,p=1-¢q,q=1—p.

B pesyibTaTe 5TOro MOYKHO B JIIO0OM IIOIYJISIIMU BEI-
ABUTH YaCTOTY T€HOB, T€HOTUIIOB, (DEHOTUIOB.

Eciu gomycTuTh, YTO BCe 0COOM MYKCKOI'O I10JIa BHOCAT
OIVHAKOBBIN BKJIAA B PEIPOAYKIINIO (YCIOBHO B HEKHUU 00-
Ui GOHI CIIePMBI) M 0COOM »KEHCKOTO0 I10JIa — TaKKe OIU-
HAKOBBINA BKJIAA (B 00OIIHiT (QOHI ANIEKJIETOK), TO YACTOTHI
TeHOTUIIOB MOXKHO OIIPEIeJIUTh IIyTeM IePEeMHOKeHUA Uac-

TOTHI Pa3HBbIX THUIIOB raMeT U3 (I)OHI[a raMeT OTIia (pcr[epM +

+ qcnepM) u (poHAA ramMeT MaTepe (P, + ¢gy,)- 1acTOTHI 31-

AN
ror AA, Aa u aa 6yIZyT COOTBETCTBEHHO PaBHEI p2, 2pq, ¢2.
ITOCKOJBKY YaCTOTEI TeHOTUIIOB TOTOMKOB PaBHBI KBAAPATY

YaCTOT T'€HOB CPEAbI TaMeT POAUTEei TP YCIOBUH (pcnepM =

= Paitr) X (Gemepw = Taiin)> T 0 + @) =p? + 2pg + ¢* = 1.

Ilonyuenuasi ¢opMysia ABJISETCS MATEeMaTUYECKUM BbI-
paxeHNeM 3aKoHa Xapau—Baiinbepra, KoTopas B IIpUBEIeH-
HOM BHJE OTpakaeT OTHOCUTEJbHbIE YACTOTHI TE€HOTHUIIOB
B IIOMIYJIAIIMY, PacipeesieHHble CIeIYIOIMUM 00pasom:

(AA)p? + (Aa)2pqg + (aa)g® = 1.

HelicTBUTEIBHO, COCTAB BO3HUKAIOIINX 3UTOT, WUJIN, UTO
TO Ke caMoe, 'eHeTHUEeCKHUII COCTaB CJIEAYIOIIEro MHOKOJIe-
HUS, JETKO HOHATHL IPU PACCMOTPEHUN TAOIUIIEI:
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YACTOTA (BEPOATHOCTB) TEHOTUIIOB IIOTOMKOB
ITPU ITAHMUKCUN

Tensl A a
BepositHOCTH p 1-p
A AA Aa
p p? p(1-p)
a Aa aa
1-p p(1-p) (1 -p)?

Tak Kak BCTPEUYU IOJIOBBIX KJIETOK CIAyUYaiHBI UJIU He3a-
BUCUMBI, TO COIJIACHO TEOPUU BEPOATHOCTHU YACTOTA KaKIO0-
ro coueranus (AA, Aa u aa) B cpefHEM paBHA IIPOU3BeE-
HHUIO COOTBETCTBYIOIIMX YacToT. Karkaasa KJeTka TabJIuIlbI
IMOKAa3bIBAET M'eHOTUIBI ¥ UX BEPOATHOCTH B CJIEAYIOIIEM II0-
KOJIEHUU TIPU YCJIOBUU CBOOOIHOTO CKPEIVMBAHUSA, UJIU IIaH-
MUKCHH. 9TO O3HAYAET, UTO €CJAU KOJUUEeCTBO HHINBUIOB
B IONYJAIUN paBHO N, TO MHIWUBUAOB C reHoTumom AA
B cpesHeM 6yzer p2N, MHAWBUIOB C IeHOTHUIOM Aa 6ygeT
2p(1 — p)N m uHAUBUJOB C TEHOTUIIOM aa COOTBETCTBEHHO —
(1 — p)2N. DTu yucIeHHBLIe OTHOIIEHUA B HONYJIAIMM yCTa-
HaBJIMBAIOTCS 3a OJHO IIOKOJIEHNE U B JAJbHEHNIIIEM OHU U HE
U3MEHAITCA. OTU YTBEPIKAEHUS U COCTABJIAIOT CYITHOCTH
sakona Xapau—Baiia6epra.

PaBHoBecue B II€peKpPECTHOOILIOLOTBOPAIOIIEIicA II0-
MyJSIUN COXPAHSETCSI TOJbKO IIPU ONPENeeHHBIX YCJO-
BUAX.

YcioBUA CYyLIECTBOBAHHMSA B MPUPOJE UIAEATHHOH IOIY-
A NN

1) DOMyJIAIMSA COCTOUT 13 GOJIBIIIOTO YNCJIa 0CO0elt;

2) ocobu B IOMYJAINHU CKPEIUBAIOTCA CBOOOIHO (IIaH-
MUKCHSA), T. €. CIYUYalHBIM 00pasoM;

3) OTCYTCTBYIOT MyTAIUH;

4) Bce IeHOTHUIIBI OAWHAKOBO IIJIOLOBUTHI, T. €. OTCYTCT-
ByeT 0TOO0p;

5) IIOKOJIeHVE B HOIYJISAINY He IPePLIBAETC;
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6) oTcyTCTBYeT OOMEH MEXKAY OCOOSIMU HAHHOM! IIOIYJIA-
IUYU U COCeIHEH C Hei, T. e. IMONYJIANNA IOJTHOCTLI0 N30JIH-
PoOBaHAa OT APYI'UX IIOIIYJIAIMIMA.

Koumeuno, BpsAMg i BCce YCJIOBUSA BBIMIOJIHSAIOTCSA B €CTECT-
BEHHBIX TOMyJaAnuax. Tem He mMeHee chOPMYJIUPOBAHHBIMN
3aKOH B BUJle¢ yPaBHEHUS CIIOCOOCTBYET ITIOHUMAHUIO OTAE/b-
HBIX IIPOIIECCOB, IPOUCXOAAIINX B CBOOOIHO CKPEIIMBAIOIITIX -
cA MOMYJANMUAX: pacueT YaCTOThHI MyTaHTHBIX T'€HOB B TOMO-
¥ TeTEePO3UTOTHOM COCTOAHUSAX, CIAeKeHNre 3a HaKOIlJIeHueM
B MOMYJAIUAX BPEAHBIX U IOJE3HBIX MYTaIlluii, IPOTHO3MU-
poBaHMEe BEPOATHOCTU POKICHUSI 0C00ei ¢ reHeTUUYEeCKUMU
aHOMAJIUSA U T. II.

B caMoomiogoTBOPAOMMXCA IIONYJIANUAX U3 IIOKOJIE-
HHUSA B IOKOJIEHIE YaCTOTa TOMO3UTOT OyIeT HeYKJIOHHO BO3-
pacraTb, a reTepo3UroT — yMEHBIIAThCA, T. €. OyoeT UATH
IIPOIleCC TOMO3UTOTU3ALMY 1 PA3JOKeHNe IIONMYJIAIUN Ha
OT/eJIbHBIE JIMHUY C PA3JIAYHLIMU M€ HOTUIIAMMH.

Ecau B3aTh BHauasie reTepo3urory Aa u KosdduiueHT
pasMHOXKeHNsA 4 — HMMEHHO TAKOBO MHHMMAJIBLHOE UMCJIO
IIOTOMKOB OT KaKJoro, o0ecIeuumBarollee pacllellIeHne
1AA : 2AA : 1laa, To MOXHO IIPOCJIEIUTL COOTHOIIIEHNE Te-
HOTHUIIOB B PAAY IIOKoJeHui (Tabda. 11).

CxeMa AMHAMUKHU CAMOOILIOAOTBOPAOIINEicS IIOmYyJs-
YU TMOKA3bIBAET, UTO MOJHON TOMO3UTOTH3AIIUN IIOMYJIA-
IUA TEOPETUUYECKU He MOKET JOCTUTHYTh. OTOMY Ke OyayT
MIPeIATCTBOBATh 00A3aTeIbHO BO3HUKAIOINE PeIleCCUBHbBIE
MYTaIllud Y JOMUHAHTHBIX TeTePO3UTOT MU JOMHUHAHTHBIE
Y peliecCUBHBIX reTepo3urot. CooTHoleHue peHoTumos 3 : 1,
a B Fy — 17:15. CnegoBaTenbHO, B AUKOI IPUPO/E IOIY-

JIAIANA U B CEJILCKOM X03SHCTBE COPTA CAMOOIBLIAIOIITUXCA
pacTeHUll MPaKTUYECKU IPEeICTaBJICHBI MPEUMYIIeCTBEHHO
TOMO3UTOTHBIMYU ()OPMAMU, T. €. C UUCTHIMU JUHUAMU. ITO
OTKpPBITHE ObIIO caenamo B 1903 r. maTCKUM TeHETUKOM
B. Horancesom. CoOTHOIIIEHE IT'eHOTHUIIOB OT MCXOJHOM Ie-
TEePO3UTOTHI MOKHO PaCCUUTATL IO (hopMyJie:

1_ 1_
2" —2Ap:9A: 2 2

5 p) aa,

rle n — TOPAIKOBBIN HOMED MOKOJEeHUA.
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Tabauua 11

IUHAMUKA CAMOOILJIOIOTBOPSIIOINIE! ITOIYJISIIIAN

YacroTa
reHoTumnos, %
Ioxo- P AA X aa
JeHue roMo- | rerepo-
3UTO0T 3UTOT
F, Aa 0 100
Fy 1AA : 2Aa: 1aa 50 50
Fy 4AA 2AA  4Aa 2aadaa | (9 25
6AA 6aa
nian
3AA : 2Aa: 3aa
F, 12AA 2AA  4Aa 2aa 12aa | 8759 12,5
14AA 14aa
niain
TAA : 2Aa: Taa
Fy | 28AA 2AA  4Aa 2aa 28aa | 93,75 6,25
30AA 30aa
nian
15AA : 2Aa: 15aa

Wcxonsa U3 BBIMIEU3I0MKEHHOT0 MOMKHO OIPENeIUTDL OJIO0
reTepO3UroT B N-MIOKOJEHNH I'eHa:

(1)’1 nian l
2) 7 on’
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Heob6xoguMo OTMETHUTh, UTO YACTOTa MeHOTHUIIOB OIIpese-
JsieTCs B IPOIEHTAaX WU JOJAX eTUHUIIBI 0cODell ompeaeseH-
HOT'0 TeHOTUIIA II0 OTHOIIIEHNIO KO BCeM M3yUeHHBIM 0CODSIM.

Mpumepsbl peweHus 3agay

221. B3ATHI 5 IIUHHOCTEOEIBHBIX IeTePO3UTOTHBIX (Aa)
pacreHuii ropoxa M 2 KOPOTKOCTEOEJIBLHBIX TI'OMO3UT'OTHBIX
(AA). Topox — camoonsLiuTeab. OIpenesnuTe COOTHOIIIE-
HHe reHOTHUIOB B F.

Pemenne. CooTHoIeHne reHOTUNOB B F oT Kammoro re-
TEPO3UT'OTHOI'O PACTEHUA Oy AeT

26_2 26_2

TAA:ZAa:

aa, T.e. 31AA:2Aa:3laa

(coryiacHO IpUBeAEHHOI BhIlle (hopmyJie). Beero ke ot 5 rere-
POBUTOTHBIX PACTEHUH C yUeTOM K0o3(puireHTa pasMHOMKe-
HUA OygeT moayueHo 5+4-4+4-4+4 = 5120 pacrenuii. Cie-
JoBaTeJNbHO, cpeau 5120 pacTeHuit KayKILIM MeHOTHUII OyaeT
cocTaBIATEh: 2480AA : 160Aa : 2480aa.

Kpome Toro, 2 KOpoTKOCTEOEIbHBIX TOMO3UTOTHRIX Pac-
TeHUA JaayT HOTOMCTBO 2°4-+4+4-4+4 = 2048. Takum 06-
pasoM, OKOHUYATEJNHHOE COOTHOIIEHWE TeHOTHUIIOB B IIOIY-
aanun: 4528AA : 160Aa : 2480aa, mocyae coxkpalleHus —
283AA : 10Aa: 155aa.

222. B ogHOM NaHMUKTUYECKON MOMYIAINN YaCcTOTa aJ-
nens paBHa 0,2, a B gpyroii — 0,8. B Kakoii momyiamuu
6O0JIbIIIE TeTePO3UTOT.

Pemenne. Eciu uactora annensa b 6yzer ¢, a amnensa B —
p, To B nepBoil nonyaanuu q = 0,2, a p = 0,8, Bo BTOpOIil
q=0,8, ap=0,2. Hacrora rereposurot Bb paBHa 2pq, B miep-
Boit monyasanuu 2+ 0,8+0,2 =0,32, a Bo Bropoii 2+0,2+0,8 =
= 0,32, T. e. YaCTOTHI I'eTEPO3UTOT OYAYT PABHEI.

223. BeruncinuTe OPOIEHT JOAel, ABIAIONINXCSI HOCH-
TeJSIMH TeHa albOMHU3Ma, €CJIM M3BEeCTHO, YTO dYacToTa
BCTPEUAEMOCTH Jofell aJlbOMHOCOB COCTaBJIAET 1/10 000°

CpaBHUTE YaCTOThI BCTPEUYAEMOCTH PEIleCCUBHOr0 MPU3HA-
Ka ¥ HOCHUTeJIell B IIONYJIAIUN.
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Pemenne. Taxk Kak ajienpb anrbOmHH3Ma — BTO pe-
I[eCCUBHLIN I'eH a, TO aa — aJb0MHOCHI. A — ajjaejb HOP-
Mbl; AA, Aa — JI04U ¢ HOPMAJIBHON MUTMeHTaIuel, IIPH-
yem Aa — HocuTenu anbbumHmsMa. Mlcxonsa M3 ypaBHEHUA
Xapau—Baiin6epra p% + 2pg + ¢2 = 1 u yactoTsl aa — g2
nMeeM:

q2=1/10 000 = 0,0001,

orryzna q = 0,001, unu 1% anrb0MHOCOB B MOMYJIAIUA.
ITo ypaBHeHUIO p + ¢ = 1 BBIUKCIAAEM D, T. €. YacTOTy AA:

p=1-¢q, p=1-0,01=0,99, wumu99%.

Brrumciasiem umcio rereposuroT (HocuTeseil reHa aanou-
Hu3ma); 2pq =2+0,99-0,01 = 0,02, uiu 2% .

Taxkum o0pasoM, B MOOYJANUAX JOAer 2% ABIAIOTCA
HOCUTEJIAMHU I'eHa aJIb0uHUI3MA.

224. B ogun cocyn nometreHo 10 map Myx Apo30QduIbl
U3 JUHWUUA C PEIeCCUBHLIMU KOpPHUUHEeBLIMHU riasamu u 40
map U3 KpacHorjaasoii muHnu. Kaxoe cooTHoIeHnne (heHoTH-
nos Oyzer B F; mpu ycioBunu naEMUKCAT?

Pemtenne. B mfanHOl mMOMyaAIiMy HauyaJbHOE COOTHOIIIE-
Hue ajeneii la : 4A. CiegoBaTesIbHO, YaCTOTA PEI[ECCUBHO-
ro aJlesid B HaYaJIbHOM momyaanuu paBHa ¢ = 0,2, a nomu-
"HanTtHOrO P = 0,8. Ilpu ycioBUY MaHMUKCUU 3TU YACTOTHI
OyIyT HmOAIeps;KUBaThCS B AAJbHEUIIIeM BO BCEX ITOKOJIEHU-
ax. CoryacHo 3akoHy Xapau—Baiinbepra yacTora reHOTH-
IIOB BO BceX MOKoJieHUusX paBHa P2AA : 2PgAa : g2aa. Ilox-
craBuM 3HaueHuA P u ¢ B dopmynay, moayuum 0,64AA :
:0,32Aa : 0,04aa. IToMmHEEM O TOM, UTO T€TEPO3UTOTHBIE OCO-
0M HeCcyT NJOMHHAHTHBLINA IIPpU3HAK, WM IOJyYaeM COOTHOIIIe-
Hre (beHOTHUIIOB B NaHHOK monynasanuu B F, — 0,96 kpacHo-

riasbix : 0,04 KOpUYHEBOTIa3bIX.

225. B nmonynsanuu uactora reia A — 0,6 u a — 0,4.
VEKa)KuTe BOSMOYKHEIE BAPUAHTEI CTPOSHUS IOIYJIALNY C JaH-
HBIMU yacToTaMu. Kaxas us nmpeiosKeHHbIX IIOMYJIAnUi Ha-
XOJUTCSA B COCTOSITHUN PABHOBECHUA.
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Pemrenue. ITpu uacrorax 0,6A u 0,4a BO3MOKHBI CJe-
IVIOIIIYe CTPOEHUS HOIYISIUA (11 yao6CTBa BCe BAPUAHTEI
00'beIMHEeHbI B TA0OJIUILY):

Homep

nomy- AA Aa aa p q

JIAIMH
Ne 1 0,2 0,8 0 0,6 0,4
Ne 2 0,36 0,48 0,16 0,6 0,4
Ne 3 0,5 0,2 0,3 0,6 0,4
Ne 4 0,6 0 0,4 0,6 0,4

IMonynamusa Ne 2 6yaer HaXOAUTCA B COCTOSHUU TIOIIY-
JANMUOHHOTO PAaBHOBECUS, TAaK KAaK IONUUHAETCS 3aKOHY
Xapau—Baiin6epra. [Jpyrue monyadamnuu, XOTsS W OTJINYA-
IOTCA IO YacTOTaM T'e€HOTUIIOB, HO COCTOSHME TOMYJIAINOH-
HOT'O PaBHOBECUSA HACTYIUT B HUX B IIEPBOM ’Ke IIOKOJIEHUU
oT cBOGOHOTO CKpeInuBaHus: 84% OyayT UMeTh JOMUHAHT-
HBIH (heHOTHII (B CiIyUae IOJHOTO JOMUHUPOBAHUA), a 16% —
peleccuBHBIN I'eHOTHII.

226. ITonynamus cocrout u3 10 000 ocobeif, roMO3UTOT-
HBIX IO goMuHaHTHOMY reHy A, 20 000 reTepo3uroTHBIX 0CO-
6eit ¢ remorunom Aa u 20 000 ocobeit, TOMO3UTOTHBIX IIO pe-
IIeCCUBHOMY reHy a. ['0loBOIi MPUILIO/ B 3TOM ITOMYJIAIIUA CO-
crasiaser 25 000 merensiieii. KakoB cocTas 9TOro IIpUILIONA
o regotuny? CKpelinBanne Hen30upaTeJbHOe, MyTaI[Uid HeT.

Pemenne. B sT0#i monyianuyu HayaJIbHOE COOTHOIIIEHME
regorunoB — 1AA : 2Aa : laa, ciaemoBaTeJbHO, COOTHOIIIE-
Hue ajuenei 2A : 3a.

YacToTa pereccuBHOro ajnessa oyaer paBaa 0,6; a romu-
"HauTHOrO — 0,4.

Paccuuraem corsacuo 3akony Xapau—BaiiuGepra coor-
HOIIIeHNE TeHOTUIIOB B IIOTOMCTBE:

p2AA =0,16AA; ¢g2aa=0,36aa; 2pgAa=0,48.

CiemoBaTeIbHO, COOTHOIIIEHNE T€HOTUIIOB Y JeTeHbIIIei
oymer 16% AA : 48% Aa : 36aa. IIpoBensa maTemMaTUyecKue
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BBIUHCJIEHU A, IToayuaeM, uTo us 25 000 gerensbiineir — 4000
romosurot ¢ regorurom AA, 9000 roMo3UroT ¢ reHOTUIIOM
aa u 12 000 rereposuror ¢ reHoTUIIOM Aa.

KoHmponbHbie 3adaqu

227, Ha myCTHIHHBIN OCTPOBOK CJIyYailHO IIONAJI0 OXHO
3€PHO MIIEHNIIBI, TeTEPO3UTOTHOM 110 HeKoTopomy reny B. OHo
B3OIILJIO W JaJI0 HAauajao CePUU ITOKOJIEHWH, Pa3MHOMKAIOIIX-
csA TyTeM CaMOOIbLIeHWs. KakuM OymeT MOJA TeTepO3UTroT-
HBIX PACTEHUI Cpely MpeACTABUTEIel IIIeCTOro IOKOJIeHnA?

228. PaccmarpuBaemaa monyadamnus cocroutr us 9000
ocobeii. I3 HUX:

3000 ocobeii nmeroT reHoTuil AA;

4500 ocobeit — renoTum Aa;

1500 ocobeit — reHOTHO aa.

OmpemennTe YacTOTY BCTPEUAEMOCTH ajLieneil A u a B TaH-
HOM MOMYJIAINH.

229. B mexoropoit monyaanuu 1000 ocobeit mmeroT re-
wHotumn CC, 2000 ocobeit — remorun Cc u 7000 ocobeit —
rerHotut aa. OnpegenauTte yacToTy asnenei C u c.

230. Vcxomuoe pacTeHune — rereposurora Bb. Ompene-
JIATE YacTOTHI TeHOTHIOB B Fg mpy camoonbLierny.

231. BriceAHBI B paBHBIX KOJWYECTBAX CeMeHA KpPacHO-
3epHOi minmeHuibl (AA u Aa) u 6esosepHoi (aa). Ilurenuia
pasMHOXKaeTcs IIyTeM CAMOOIbLIEHWs. Kakoe COOTHOIIIeHE
KpacHO3epPHBIX 1 0eJI03ePHBIX pacTeHUU OyaeT uepes b jer?

232. lmeeTcAa rpynma KUBOTHBIX, cocrosamiada us 10%
ocobeii ¢ reHoTunioM AA u 90% — ¢ reHoTHUIIOM aa. YCTaHO-
BUTE UACTOTHI TeHOTUIIOB AA, Aa 1 aa B 3TOH MOTYJIAIINU
B Fy Ipu yc/10BuM NaHMUKCHUH.

233. VcxoiHOe COOTHOINIEHVE T'e€HOTUIIOB B HEKOH IaH-
MuUKTHUYecKoil momyisanuu 2AA : 1Aa: 3aa. Kakoit Oyzer
reHOTHIINYeCKAasA CTPYKTypa sTol nmonyaanuu B Fg?

234. JIBe MOMyAAIIUY UMEIOT CJEAYIOIINe CTPYKTYPhI:

nepBas — 0,33AA : 0,14Aa : 0,53aa;

Bropad — 0,24AA : 0,32Aa : 0,44aa.

KaxoBo OyzeT cOOTHOIlIeEHWE T'€HOTUIIOB B CJIEAYIOIEeM
IMOKOJIEHUU B 00€UX IIOMYJIAMUAX [IPU YCAOBUY IAHMUKCUM?
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235. ImeroTcA TpuU TPYIIIBI 0co0e# co caemyroInei dac-
TOTOM I'eHOTUIIOB:

60% EE u 40% ee;

50% EE, 30% Ee u 20% ee;

30% EE, 40% Ee u 30% ee.

OmnpeznennTe, KaKKe YaCTOThI F€HOTHUIIOB YCTAHOBSATCS BO
BTOPOM IIOKOJIEHUU B Ka’KIOH M3 TpexX I'PYIMI IIPU YCJIOBUU
TMAaHMUKCHUH.

236. CooTHoIleHEe B BBIOOpKe ciaenyroiiee — 10aa :
: 1AA : 10Aa. Onpefenure reHOTUINYECKYIO CTPYKTYPY Fg

IIPY CaMOOTILLIEHUY U TAaHMUKCHUHU.

237. B maHMUKTUYECKOI IONMYJIAIUN COOTHOIIIEHNE TPEX
map ajmesneii cienyroriee — 1A : 1a, 99B : 1b, 1D : 99d. Ompe-
IEeJINTE YACTOThI PASHBLIX M'€HOTUIIOB II0 KaKI0H Imape ajlieseii.

238. B ogHOI MOTIYIAIINY UMEETCs TPU T'eHOTHUNIA B COOT-
nomenuu 9AA : 6Aa : laa. Haxoguresa au ganHas MOMYJIs-
IS B COCTOSITHUU T'eHeTUYeCKOoro paBHoBecusa? Paccuuraii-
Te FeHOTUIIMYECKUI COCTAB ITOIMYJIANNY CIETYIOIIEero IIoKoJIe-
HUS IPU MaHMUKCHUU.

239. Hoxas ocobeit AA B 60JIBITION TTIEPEKPECTHOCKPEIIH-
Barorrelica momyaanuu pasua 0,09. Kakas uacTh momyJis-
WU TOJKHA OBITh MeTepPO3UTOTHOM o aLiero A?

240. 13 14 345 nawucun, u3ydYeHHBIX PoMAaIlIOBBIM U
Wnbunoii, 12 aucui yepunie, 678 — IpPOMeKyTOUHOI OK-
packu, a 13 655 qucun — peixkue. Haligure 4acToThI TeHOB
YyepHOU U phIXKell OKpacKU Mexa B IIONYJIAIIUN JUCHII.

241. VxaxxuTe, KaKue U3 IIePeUYNCIeHHBIX HUMKe IIOIIy-
AN PAaBHOBECHBI, 4 KAKNe — HeT (JaHbl YaCTOTHI T€HOTH-
OB cooTBeTCcTBeHHO AA, Aa, aa):

1) 0,5; 0; 0,5; 2) 25; 10; 1; 3) 0,36; 0,15; 0,49;

4) 0,09; 0,10; 0,81; 5) 15 1; 1/,; 6) 0,45; 0,45; 0,10;

7) 0,22; 0,36; 0,42; 8) 0,5625; 0,3750; 0,0625.

242, Ans6uHU3M Y TOACOJNHEUHUKA HacjJeqyeTcd Kak
peliecCUBHBIN Ipu3HaK. Ha OMBITHOM y4acTKe Y OJHOTO U3
COPTOB IIOJCOJIHEUHMKA 13 obOcyemoBaHHBIX 17 385 pacre-
Huii 39 oxkasanuch anbouHocamu. OmpeaeanTe YacTOTy TeHa
aIL0MHU3MA U TeHOTUIINYECKYIO CTPYKTYPY 9TOT'0 COpTA.

243. Arupunua (OTCYTCTBYE PafysKHOI 000JOUKY TJiasa
y UejIoBeKa) HacJeAyeTcs KaK ayTOCOMHBIN MOMUHAHTHBINA
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npu3HaK u BcTpeuaerca ¢ yactoroir 1 : 20 000. Oupenenure
YaCcTOTy reHa aHUPUIUU U FeHOTUIINYECKYIO CTPYKTYPY HU30-
JIMPOBAHHOM MONYJIAINN.

244, PeHNIKEeTOHYPUA (HOBBIIIEHHOE COAEp:KaHUE e-
HUJIaJIJaHWHAa B OPraHM3Me) Yy UejloBeKa HacJeqyeTcs Kak
peleccUBHBIN ayTOCOMHBIN MPHU3HAK 1 BCTPEUAETCS C UaCTO-
Toii 1 :40 000. OnpegenuTe 4acTOTy aJljiejieil 1 T€HOTUIIN-
YECKYIO CTPYKTYPY IOIIY AN,

Bonpoce! 05151 camokoHmporns

1. Kakyio rpynmny ocobeil MOKHO Ha3BaTh HOIMYJIAIUeH?
HazoBuTre 0CHOBHBIE XapPaKTEPUCTUKU IOMYJISAIIUA.

2. Yto TaKoe reHo(GOH T MOTYIAITAN?

3. OT yero 3aBUCUT pa3HOOOpas3ue reHOMOH 1A TOMYIAIAN ?

4. IToueMy Tak Ba’XKHO COXPAHUTH FeHOMDOHBI HBIHE KU-
BYIINX BHUOOB KUBOTHBIX 1 pacTeHuii? Kaxme mpaxTuue-
CKMe MePbI MOYKHO JJI 9TOr'0 IPEeAIPUHITD?

5. Kak ompemensaioTcs 4acTOTHI ajljiejiell B MOMYJIAIIUN
JLJIS OHOr0 ayTOCOMHOI0 JIOKyca?

6. Uro Taxkoe maeasbHAA MOMYJANUA, U MOKET JIM OHA
CYII[eCTBOBATH?

7. UeM OTIWYAIOTCA TEPEKPECTHOOIJIOAOTBOPSIIOIINECS
¥ CAMOOILIOIOTBOPAIOMINECH IOy AN ?

8. Uro o3HaUaeT TEPMUH «TaHMUKCUI» ?

9. ChopmynupyiiTe sakon Xapau—Baitabepra.

10. IIpu KaKuUX YCJIOBUAX OYKUIAETCS BHITIOJHEHUE 3a-
kKona Xapau—Baiinbepra.

11. B ueMm OMOJOTMYECKUI CMBICJ 3aKOHA XapAu—
Baitu6epra?

12. TloueMy B peajbHBIX IPUPOTHBIX MOMYJIANUSAX, HE-
CMOTPSA Ha BJIUSHUE PA3JIUYHBIX (DAKTOPOB CPEeIbl, YACTOTHI
TeHOTHUIIOB YaCTO COOTBETCTBYIOT ypaBHeHMI0 Xapau— Baiin-
Gepra?

13. IlepeuniciuTe mTpOIlECChl, HAPYIIAIOIINE 3aKOH Xap-
nu—Batinbepra.

14. Becerga i1 4acTOTHI T€HOTUIIOB COOTBETCTBYIOT Uac-
Toram (pernorumnor? IlpuBenure mpumep.

15. TIpu U3MEHSIOIUXCS UJIN CTAa0MIBHBIX YCIOBUAX Cpe-
OBl HOIMYJIAN A OyaeT ObIcTpee IPUOIMKATECA K PABHOBECUIO?



lFrmaea 9

MOJEKYJNAPHAA BUONOIUA
U TEHETUKA

B 1869 r. mBeiiniapckuii 6noxuMuk HMorann Ppuapux
Mutitep BmepBbIie O0HAPYIKUJ, BHIAEIUJ U3 ANep KJIETOK U
onucayg [JHK. Ho Ttoapko B 1944 r. O. diiBepu, C. Maxkeo-
nom um M. Makaptu 6aja AoKasaHa TeHeTHUYecKas pPOJb
OHK, T.e. OBLI0 HOCTOBEPHO YCTAHOBJIEHO, UTO Ilepemada
HacJIeACTBeHHON mH(POPMAIMHU CBSI3aHA C Je30KCUPUOOHYK-
JIEMHOBOM KUCJIOTOM. ITO OTKPLITHE ABUJIOCH MOIIHLIM (haK-
TOPOM, CTUMYJUPYIOIUM H3yUeHHe HACJIeACTBEHHOCTH Ha
MOJIEKYJIAPHOM ypoBHe. C TexX Iop Havasoch OypHOEe pas3BU-
THe MOJIEKYJIAPHON OMOJIOTUN 1 TeHeTUKU.

HyxknennoBble KHUCIOTHI (OT JiaT. nucleus — Amgpo) — BTO
MIPUPOAHBIE BBHICOKOMOJIEKYJIAPHBIE OpPraHMyecKue CoemuHe-
HUA, 00ecIIeunBaIoIe XpaHeHne U Iepeaady HacaeICTBeHHO
(reHeTHUecKoM) nHMOPMAIIUI B JKUBBIX OprannsMax. B ux co-
cras BxogAT: yriepon (C), Bomopox (H), xuciopox (0), dochop
(P). Hyk1enHOBBIE KUCJIOTHI IIPEACTABIAIOT CO0OI Heperyap-
HbIe OMOIIOJMMEpPHI, COCTOAIINE U3 MOHOMEPOB — HYKJIEOTHU-
moB. B cocTaB KasKI0ro HyKJIEOTUAA BXOMAT:

® a30THCTOE OCHOBAHUE,

® IIPOCTOI yIJyIepoa — 5-yriepoaHbIi caxap IeHTo3a (pu-
603a MU Ie30KCcupub03a),

e ocTaTOK (pochOPHOM KUCJIIOTHI.

CyirecTByeT ABa THUNA HYKJEMHOBBIX KUCJIOT: E30KCHU-
pubouykimennoBasa Kucaora — JAHK, comepskamias nesox-
cupubo3y, u puborykigennoBasa Kuciora — PHEK, comep:xa-
mas pubosy.

PaccMoTpuM KaKIbIM TUI HYKJIEMHOBBIX KUCJIOT.

OHEK comep:KuTca MOYTH UCKJIIOUYUTEIBHO B Ape KJIETKH,
WHOT/Ia B OPTaHOWJAX: MUTOXOHIAPUAX, miuactumax. JHK —
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9TO TOJIMMEPHOE COeIUHEHUe
C IIOCTOAHHBIM (CTAOUIBHBIM)
coZlep)KaHueM B KJIETKE.

Crpoenne HK. ITo cBo-
el cTpykType Mmosekysna [[THK
mpeacTaBiasgeT cO00M [aBe IIO-
JUMEepHbIE I[eNU, COeAVHEH-
HbIe MEXKIy co0oli um 3aKpy-
yeHHBIe B (opme ngBOIHOIMI
cuupanu (puc. 39).

CosmaHa MOZENb CTPYKTY-
pet IHK B 1953 r. II. Yorco-
HoMm u P. KpuxkomMm, 3a uTro oba
OoblTu  ymocToeHbI HobGeses-
ckoii npemuu. [Ilupuna aBoi-
HOUM cHupasu BCEro OKOJIO
0,002 mrwMm (20 anrcrpem), 3a-
TO IJIVHA ee WCKJIUUTEIbHO
BeJIMKA — [I0 HECKOJIBKUX Jie-
CATKOB U Ja’ke COTEH MHKPO-
MeTPOB (AJIsA CPaBHEHU: AJIU-
Ha caMoli KpymHOIl 6eJIKOBOi1
MOJIEKYJIBI B Pa3BEPHYTOM BU-
ne He mpeBbimaer 0,1 MKM).

Puc. 39. Yyactok aBycnupanb-
Hyxkigeoruasl pacmoJioKeHbl Hoit Monekynbi AHK

IPYT OT Apyra Ha PacCTOSHUU
0,34 uM, a Ha OAWH BUTOK cliupaau npuxoaurcsa 10 HyKJeo-
™unoB. Monexkynapaas macca [JHK Benmuka: oHa cocTaBis-
eT IeCATKH, U Jaske COTHU MIJLJINOHOB. Hampumep, MoIeKy-
nsapHaa macca (M,) camMoii KpyIHOH XpOMOCOMBI P030(PIIbI

paBHa 7,9+ 1010,

OCHOBHO CTPYKTYPHOU eguHUIEe OTHOU IIeNY ABISAETCA
HYKJIEOTHU[, COCTOAIMHI M3 a30THUCTOTO OCHOBAHUA, IE30K-
cupu6o3sl u docdharuoit rpynnsi. [JTHK comep:xkut 4 Buga
a30THUCTHIX OCHOBAHUM:

nypuHoBble — ageHuH (A) u ryauun ('),

nupuMugnHoBble — 1uTo3uH (1) u Tumus (T).

CyMMapHOe KOJHMYECTBO IIYPMHOBBIX OCHOBAHUU PaBHO
CyMMe IUPUMUIUHOBBIX.
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Hyxmeorunsr JTHK Toxxe 6yayT 4 BUAOB COOTBETCTBEHHO:
ageHmoBhIN (A), ryarunoBbrii (I'), murtuamaossti (1) u Tumu-
nunoBblil (T). Bee nwykneoruasl JTHK coenuHeHbI B OJMHYK-
JIEOTUJIHYIO IIeNb 3a CUeT OCTAaTKOB (POCHOPHBIX KHUCJIOT, pac-
TIOJIOXKEHHBIX MEXKIY Ne30KcupmbozaMu. B IOIMHYKJIEOTHA-
HOI1 1enu MokeT OBITEH 70 300 000 1 Gosiee HYKJIEOTHIOB.

Taxum obpasom, Kaxkaas nens [JHK mpeacrasiser mosm-
HYKJIEOTHU][, B KOTOPOM B CTPOTO OIIPEJeJIEHHOM ITOPSIKE pac-
TIOJIO}KEHBI HYKJIEOTHIbI. ABOTHCTBIE OCHOBAHUSA ITOAXOLAT
IPYT K OPYTy HACTOJBKO O6sm3Ko (puc. 40), 4To MeXKIAy HUMU
BOSHUKAIOT BOAOPOAHBIE CBA3U. YeTKO MPOSABIIAETCS B UX pac-
TOJIO}KEHUY BajKHAsA 3aKOHOMEPHOCTD: aZieHuH (A) omHOI Ire-
nu cBaAsaH ¢ tumuHoM (T) mpyroii menu AByMA BOJOPOTHBIMU
cBABaAMU, a ryanuH (I') ogHO# 1enu cBA3aH TPEMS BOJOPOIHBI-
Mu cBasaAMu ¢ rutoduHoM (1) gpyroit menu, B pesyJbTare
yero opmupytorea napbl A—T u I'-1I. Taxkaa cmocoO6HOCTH

KcTaToK GhochopHOM

KHCJIOTBI .
J30TUCTHBIE ocHOBaHU esoxcnpnﬁoaa

N *

AR . T

Puc. 40. CxemaTnueckoe usobpaxenue monekynoi JHK
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K n30MpaTeJIbHOMY COEIUHEHWI0 HYKJEOTHUAOB HA3LIBAETCS
KOMILIIEMEHTAPHOCTBIO, T. €. IIPOCTPAHCTBEHHOE U XUMUYe-
CKO€ COOTBETCTBHE MeXKIy IIapaMi HyKJIeoTuI0B (cM. puc. 40).

ITocnemoBaTeILHOCTH COEAMHEHNA HYKJIEOTUIOB OJHOM I1e-
I ITPOTUBOIIOJIOKHA (KOMILJIEMeHTapHa) TaKOBOI B IPYyroii,
T. €. IIeTIH, cocTaBJAoIue ogHy mosekyny JTHK, pasHoHa-
mpaBJieHbl, WX aHTHUIapaJieabHbl. llemu 3akpydymBaioTcA
BOKPYT APYT Apyra M 00pasyioT ABOMHYIO CIMPAJb. BoJbioe
YNCJIO0 BOJOPOTHBIX CBs3€H 00ecreunBaeT IIPOYHOE COeAVHE-
uue aureir [HK u nmpumaeT MoJieKyJie YCTOHUYNBOCTD, COXPAa-
HASA B TO JKe BpeMs ee IIOABUKHOCTh — II0J BIAUSHUEM (dep-
MEHTOB OHA JIETKO PacKpyuuBaeTcs (IecIupaan3yercs).

Penmukanmua THEK (pegymnukanua JIHK) — mporrecc
CaMOBOCIIPOM3BEAEHUA (CaMOYABOEHUs) MaKPOMOJIEKYJI HYK-
JIEMHOBBIX KICJIOT, 00ECIIeUMBAIOIINI TOUYHOE KOIIMPOBAHUE
reHeTUYECKOll mH(pOpMAaIlMU W Mepefavy ee OT IOKOJIeHUS
K IIOKOJIEHUIO.

Pennmukanmua [JHK mpoucxoauT B mepuoj mHTEpPdha3bI
mepes KJIETOYHBIM nesneHumeM. MarepuHckas moseryna [JTHEK
(konuyectso 1eneit [HK B KiieTke paBHO 2¢) IMOJ AeCTBUEM
(hepMeHTOB PACKPYUYMBAETCA C OAHOI'0 KOHIIA, a 3aT€M U3 CBO-
OOMHBIX HYKJIEOTHUIOB II0 IPUHIIUIY KOMILIEMEHTAPHOCTHU
Ha 00eux IeAX JOCTPAUBAIOTCS JOUEePHUE MOJUHYKJIEOTHU] -
HbIe Ilenu. B pesyjbTaTe MATPUUYHBIX PEaKIUA BO3HUKAIOT
IIBe ONMHAKOBBIE 10 HYKJEOTHUIHOMY COCTABY JOUEPHMIE MO-
aexkyabl [THK, B KOTOpBIX OfHA U3 Ielell cTapas MaTepuH-
CKas, a Ipyrasd — HOBasd, BHOBb CUHTE3WPOBaHHAA (KOJIM-
yecTBO [JHK B KileTKe cTaHOBUTCA paBHBIM 4¢ = 2 X 2¢).

dyuxnuu JTHK.

1. XpaHeHne HaCJIeJCTBEHHON MHMOPMAIIUN O CTPYKTYpPe
0eJIKOB WJIM OTIOEJbHBIX ee opranonaoB. HanmMeHsbImnei equHu-
Ieli reHeTUYeCKOoll MHMOpPMAIlNU IIOCJe HYKJIEOTHAAa SBJIS-
IOTCSI TPU IOCJIEOBATEIbHO PACHOJI0MKEHHBIX HYKJIEOTH I8 —
Tpumiaer. IlocienoBaTeIbHOCTh TPUILIETOB B IIOJIUHYKJIEO-
TUAHOMU IEMU OIPeAesAeT IIOCJIe0BATEIbHOCTD PACIIONI0MKe-
HUS aMUHOKMCJIOT OOHOM 6eJIKOBOII MOJEKYJIbI (IIEPBUUYHYIO
CTPYKTYPY OejsiKka) 1 mpeAcTaBjseT coboii reH. Bmecte ¢ Oelr-
kamu JJHK BXomaT B cocTaB XxpoMaTHHA, BEIECTBa, U3 KO-
TOPOT'O COCTOAT XPOMOCOMBI SIpa KJIETKH.
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2. Ilepegaua Hac/IeICTBeHHOI MH(MOPMAIIUK B Pe3yJIbTaTe
PeITUKAaIUY IPU KJIETOYHOM JeJIEHUY OT MaTePUHCKOM KJIeT-
KU — MOUYEepPHUM.

3. Peanuzanusa HacseCTBeHHOM nH(popMAaIuu (XpaHAIe-
¢ B BUJie T€HOB) B pe3yJIbTaTe MATPUUYHBIX PeaKIUii OOCHHTe-
3a yepe3 BHIPAOOTKY CIenu(pUIecKUX A KJIETKU U OpraHu3Ma
6enxoB. IIpu 9TOM Ha OAHOM U3 ee Iiemeli 0 MPUHITUITY KOMII-
JIEMEHTaPHOCTH U3 HYKJIEOTUIOB OKPYsKAaIoIIeil MOJIEKYJIY cpe-
bl CHHTE3UPYIOTCA MOJIeKYJIbI mHpopMatimornHoit PHK.

PHEK — coenuuenue ¢ KoaebromuMcs (JIa0UIbHBIM) CO-
IepsKaHMeM B KJIETKeE.

Crpoenne PHK. ITo cBoeii cTpyKType Mmosekyabl PHK me-
Hee KpymHBIe, yeM Mosekyabl JHK ¢ MoneKymapHoit Mmaccoit
ot 20—30 Tteic. (T-PHK) mo 1 mau (p-PHK), PHK-oxguo11€1I0-
yeuHas MOJEeKYyJia, IOCTPOeHHAA TaK JKe, KaK W OJHA U3 Iie-
neit JHK. Moromepst PHK — HYKJIEOTHUABI COCTOAT M3 a30-
THCTOTO OCHOBaHUA, PUOO3LI (IeHTO3hI) U (pocdaTHOH! I'PYII-
nel. PHK comep:XuT 4 a30THUCTHIX OCHOBAHUA:

IypPUHOBBIE — afeHUH (A);

nupuMuguHOoBbie — TyaHuH (I'), tmrosun (11), ypamuia (V).

B PHK tuMuu 3aMeHeH Ha OJU3KUHA K HeMY IIO CTpoOe-
HUIO ypanua (HYKJeOoTua — YypuauiaoBbiit). HykaeoTumsr
COeMMHEHBl B IMOJUHYKJEOTUAHYIO IIeNb TaK Ke, KaK U
B [THK, 3a cueT ocTaTKOB (pOCHOPHBIX KUCJIOT, PACIIOJIOKEH-
HBIX MEKIY pubo3aMu.

ITo mecty Haxo:xaeHua B KieTrke cpenu PHK Boimess-
IOT: sepHble, ITUTOIIa3MaTUUYeCKNe, MUTOXOHIpHUAIbHEIE,
ILJIaCTUIHEIE.

ITo BeImommsaembiM (pyHKEIUAM cpenu PHK Beigensior:
TPaHCIIOPTHBIE, MHPOPMAIIMOHHBIE 1 PUOOCOMHBIE.

Tpancnoptasie PHEK (t-PHK) — oxmomemounbie, HO
MMeEIOIIe TPEXMEPHYIO CTPYKTYPY «KJIEeBEePHBIH JIUCT» , CO3-
JTaHHYI0 BHYTPUMOJIEKYJAPHBIMUA BOJOPOAHBLIMU CBA3AMU
(puc. 41). Moaexkyasl T-PHK — camsblie xopoTtkue. CocToAaT
u3 80—100 mykmeotumos. Ha UX 010 MPUXOAUTCA OKOJIO
10% or obiero cogep:kauuss PHK B Kierke. OHu mepeHo-
CAT aKTUBUPOBaHHBbIe aMUHOKHUCIOTEI (Kakaad T-PHEK cBoio
aMMHOKHCJOTY, Bcero msBecTHo 61 T-PHK) K pubocomam
npu 6uocuHTe3e OeJIKa B KJIETKe.
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HNnudopmamuonnana (matpuunaa) PHK (u-PHK, m-PHK) —
OIHOIEIOYeUHAS MOJIEKYJa, KOTopas o0pasyercsa B Pe3yJib-
TaTe TpaHcKpummun Ha Mosekyie [THK (Kommpyer reHBI)
B Ape U HeceT MHPOPMAIIHIO O IEPBUYHOM CTPYKTYPE OTHOM
0eJIKOBOII MOJIEKYJIbI K MECTy CHHTe3a 0esJiKka B pubocoMax.
Mognekyna u-PHK mosxer cocroars uz 300—3000 HyKJeo-
tmunoB. Ha momto u-PHK mpuxomurcs 0,5—1% oT obiero
cogep:xauus PHK B kieTke.

Pu6ocomurie PHEK (p-PHK) — camble KpymHBIE OTHOIIE-
TIOUeYHbIE MOJIEKYJIBI, 00pa3yIoIe BMecTe ¢ 6eIKaMU CIIO0MK-
HBIE KOMILIEKCHI, IOAAEPKUBAIOIINE CTPYKTYpy pubocom,
HA KOTOPBIX HUAET CHHTe3 OesIKa.

Ha poaio p-PHK npuxozurcsa okoao 90% ot obrgero co-
nep:xkauusa PHK B kieTKe.

Bcea remermueckasa wmHGOpMAauA opraHusMa (CTPYKTypa
ero 0esKoB), 3akJioueHa B ero [[HK, cocTosIeli n3 HyKJIEOTH-
0B, O0'beMHEHHBIX B reHbl. HalroMHUM, YTO r'eH — eINHUIIA
HacJeacTBeHHON wuHbopMamuu (yuacTok mosekyabsl [THK),
cozepskarad nHGOPMAaIIHo 0 CTPYKTYPE OJHOro 6eska — dep-
meHTa. I'eHbI, 00yCJIOBIMBAIOIINE CBOMCTBA OPraHM3MOB, Ha-

Puc. 41. Ctpykrypa T-PHK:

A, B, B, I’ — yyacTKu KOMILJIeMeH-
TapHOTO coenuHeHus; I[ — ydacTok
COeIVHEHUSI C AaMUHOKHUCJIOTaAMU;
E — anTUKOmOH (HEe CcoegWHEHHBIN
TPHUILIET)
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3BIBAIOT CMPYKMYPHLLMU. A TEHBI, KOTOPBIE PETYIUPYIOT IIPO-
sIBJIEHUE CTPYKTYPHBIX M'€HOB, HA3BIBAIOT PezyiAMOpPHbLMULU.
IIposiBiienue (aKcopeccus) reHa (peaausanus HacJIeqCTBEeHHOMI
rH(OPMAaINN) IPOUCXOAUT CIECAYIOIINM 00pa3oM:

TPaHCKPUIIITUAS
OHEK (ren)

TPAHCKPUIIUA

— u-PHK (kKomus rexa)
— Bemoxk — PepmeHT (Ha pubocomax) —
— PeaKnusa B KJIeTKe —

— CBolicTBO nau npusHak (eH).

i OCyIIeCTBIEHUS 9KCIPECCUN I'eHa CYII[eCTBYeT IeHe-
THYECKHI KO — CTPOr0 YIOPATOUEHHAS 3aBUCUMOCTD MEXKIY
OCHOBAaHUSIMU HYKJIEOTHUAOB U aMHUHOKUCIOoTaMu (Tabdua. 12).

Tabruuya 12
TEHETUYECKUWI KOJT
IIepBbrit Bropoii HyKIeoTH] Tperuit
HYKJIeo- HYKJIEeO-
TH y I‘I A r TH
v ®EH CEP TUP II1C v
®EH CEP TUP I1cC 11
JIEN CEP CTOII | CTOII A
JIEN CEP CTOIL TPU r
I JIEN IIPO r'uc APT b
JIEM I1PO Tuc APT 1T
JIEN PO TJIH APT A
JIEN I1PO TJIH APT r
A NJIE TPE ACH CEP v
NJIE TPE ACH CEP 11
WJIE TPE JIn3 APT A
MET TPE JIn3 APT r
r BAJI AJIA ACII i v
BAJI AJIA ACII rim 11
BAJ AJIA Ty rjm A
BAJI AJIA Ty rjm r

216



OcHOBHBIE CBOMCTBA T€HETHYECKOT0 KOa.

TPUIIIETHOCTh — KOJUPOBAaHNE aMUHOKMCJIOT OCYIIECTB-
JseTcA TPOUKaMu (TPUILJIETaMU) OCHOBAHUI HYKJEOTHUIOB.
KosmuecTBO KOZMpPYOIUX TPUILJIETOB paBHO 64 (4 BuAa
HyKaeotunos: A, T, I, T, 43 = 64).

ODHO3HAYHOCTh — KaKIBIN TPUILJIET KOAUPYET TOJLKO
OOHY aMUHOKHUCJIOTY.

BBIPOKIEHHOCTh — YMCJIO0 KOJUPYIOIIUX TPUILJIETOB IIpe-
BBIIIIAET YKCJIO0 aMUHOKHUCIOT (64 > 20). CyIliecTByIOT aMUHO-
KUCJIOTHI, KOAUPYeMble 6ojiee UeM OJHUM TPUILIETOM (B CO-
craBe 0EJKOB TaKWe aMWHOKMWCJIOTHI BCTPEUAlOTCA dYalre).
EcTb Tpu Tpuniiera, He KOAUPYIOITUE HU OTHY aMUHOKUCJIOTY
(VAA, YAT, VT'A). Ouu HaA3LIBalOTCA «HOHCEHC-KOZOHAMMU »
¥ UTPAIOT POJIb «CTOI-CUTHAJIOB» , 03HAYAIOIINX KOHEI] 3aIu-
cu reHa (00IIiee KOJIMYECTBO KOIUPYIOIINX KOJOHOB — 61).

HemnepekpsiBaeMoCTh (HEIPEPHIBHOCTh) — CUUTHIBAHIE
tpumietroB ¢ [JHK npu cunTese u-PHK uger cTporo mo Tpem
TIOCJIeIOBATEJILHBIM HYKJIEOTHUIaM, 0e3 IEPEKPHIBAHUA COCET-
HUX KOJOHOB. BHYTpU reHa HeT «3HAKOB IIPEIIUHAHUA» .

YHUBepPCaJIbHOCTh — OJHU U T€ K€ TPUILIETHI KOIUPY-
IOT OJHU U Te K€ aMUHOKMCJIOTEI ¥ BCeX OPraHu3MOB, JKUBY-
X Ha 3eMJie.

OOIIenpUHATEIE COKPAIIleHNA Ha3BaHU aMUHOKUCJIOT:
DEH — dpenunanaunu; I['MMC — ructuguy;

JIE — JeNInH; T'JIH — royramuHs;

NJIE — usonennug; TJIYV — rryraMuHOBas KHUCJIOTA;
MET — MmeTuoHUH; JIN3 — nusuH;

BAJI — Banumn; ACH — acmaparus;

CEP — cepusn; ACII — acmaparnHoBas KHCJIOTAa;
ITPO — mposuH; IINC — mucreuH;

TPE — TpeoHus; TPU — tpunrtodan;

AJIA — ananun; APT — aprunus;

THUP — Tuposuu; T'JIN — ruunuH.

Tarkum oopasom, JHK-HOCUTENb BCell TeHETUYECKOIT MH-
dopmManuy B KJIETKE — HEIOCPEACTBEHHOI'0 YUYaCTUA B CHH-
Tese Oeska (T. e. peaJausaliii STON HacJeACTBeHHOU nHQOP-
MaIii) He IPUHUMAIOT. B KiIeTKax JKUBOTHBIX M PACTeHU N
mosekynbsl [THK ormeneHwbl AmepHOT MeMOpaHO#W OT IUTO-
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IJIa3MBblI, TJle IPOUCXOAUuT cuHTed OenkoB. K pubocomam —
MecTaM COOPKM O€JIKOB — BBICBLIAeTCA U3 Agpa IIOCPeS-
HUK, KOTOPBIH HEeCeT CKOMUPOBAHHYIO MH(POPMAIIUIO U CIIO-
cobeH MPONTH yepe3 MOPhI AAepHoi MemOpanbl. Takum mo-
CpeIHUKOM saBJaseTcA wuHopmammonnas PHEK, xortopas
y4acTBYeT B MATPUYHBIX PEAKI[UAX.

MaTpuuHbIe peaKIMy — 5TO PeaKI[MM CHUHTEe3a HOBBIX
COeIVHEHUII Ha OCHOBE <«CTapbIX» MAKDPOMOJIEKYJI, BBIIIOJI-
HAIAX POJIb MATPUIIBL, T. €. GOPMBbI, 00pa3Ia AJs KOIIPO-
BaHUA HOBBIX MOJIEKYJI. MaTPUUYHBIMY PEAKIIUAMY Peaansa-
MUY HACJEICTBEHHOH MH(MOPMAIIUM, B KOTOPBIX IIPUHUMAIOT
yuactue [JHK u PHK asaaiorcs:

1. Penmukanua JJHK — yaBoenme mosekyn JHE, 6ia-
rogapsa KOTOPBIM Ilepegaua TeHeTHUecKoH wuH(opMaluu
OCYIIIECTBJISIETCS OT ITOKOJIEHUS K IIOKOJIeHU0. MaTpurieii sB-
astercss matepuackasa JJTHK, a HoBbIMU, 00pa3soBaHHBIMU 110
9TOM MATpHUIle — JOUepPHIe, BHOBb CUHTE3NPOBAHHBIE 2 MOJIe-
Kyael JHEK (puc. 42).

2. Tpanckpunuuda (aT. transcription — IepenuchIBa-
Hue) — 970 cuHTed MosieKyJs PHK mo mpuHIUIy KOMILIEMEH-

Bouepuad i mosexyaa K

KosaX mens

i —IapuBaHUe
OCHOBaHUH
—rapald memnb

—rapaX men

Hharepuucralli

Mosekysia K .
4 KosaXl nens

Bouepud i Mmonexyna K

Puc. 42. Pennukauusa OHK
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TapHOCTH Ha MaTpulle OfHOI u3 |
neneit [JTHK. IIpoucxoaut B Amgpe
nox peiicrBueM depmenta JHK-za- |
Bucumoii — PHK-moaumepassbl. E—
Nudpopmanuounnada PHK — sTo ox-
HOHUTEBasl MOJIEKYJa, U KOIMPOBa-
HUe T'eHa UIeT C OJAHOM HUTHU IBY-
HuUTheBOM MoJseKyabl [JHK. Ecau |
B TpaHcKkpudbupyemonn Hutum [THEK
croutr HyKJeotun I, To ITHK-mo- |
numepasa BKJodaer I B cocraB j; — j
u-PHEK, ecnu crour T, To BKIfOuaeT | | |
A B cocras u-PHK, ecau crour T, j —— « j
BRJIouaeT ¥ (B coctaB PHK ne Bxo- | | |
nut TumuH T; puc. 43). A3bIK TpU- Vv —— v
mietoB JIHK mepeBoauTca Ha A3BIK | | |
komonoB u-PHK (Tpumiersl B i j
u-PHK nasbIBatoTCs KOZOHAMMU).

B pesyiabraTe TpaHCKPUIIIAHN | | |
PasHBIX T'€HOB CHHTE3UPYIOTCA BCe
sunel PHK. 3arem u-PHK, Tt-PHK,
p-PHK uepes mopsl B AmepHOii 060-
JIOUKE BBIXOISAT B IIUTOILIA3MY KJIET-
KU [IJIS BBIIOJHEHUA CBOUX (DYHKIIUIA.

3. Tpancasauusa (nat. translatio — nepegaua, IepeBoOx) —
9TO CHMHTE3 IIOJUMIEeTAWHBIX Ilenell OeJIKOB Ha MaTpHUIle 3pe-
Jgoii u-PHEK, ocyirecTBisieMblii pubocomamu. B aTom mporiec-
ce BBIJIeJISIIOT HECKOJIBKO 9TAIIOB:

ATan mepBLIil — UHUUUaUUA (HAaUaIo CUHTe3a — IIeIlH).
B nmuronsiasme Ha ogquu u3 KouioB u-PHK (umenHo Ha Tor,
C KOTOPOT'0 HAYMHAJICS CHUHTE3 MOJIEKYJbl B SAApE) BCTY-
maeT pubocoMa ¥ HaUMHAET CUHTEe3 IoJaunenTuna. MojeKy-
aa 17-PHEK, TpaHcmopTupyioiias aMUHOKKWCJIOTY METHOHUH
(r-PHK meT), coemuuseTcs ¢ pruOOCOMON U IPUKPEILISIEeTCa
K Hauvany nenu u-PHK (Bcerma xomom AVYT). Pamgom c mep-
Boii T-PHK (He nMeroIieil HUKaKOTO OTHOIIIEHNA K CUHTE3H-
pymoiieMmy 0esKy) npucoenunsercsa Bropad T-PHK ¢ amuno-
kucaoroii. Ecaiu antuxomon T-PHK, To Mexxay aMUHOKMC-
JIOTAMHM BO3HUKAeT MNeNTHUIHAS CBA3b, KOTOPYIO o0pasyer

PR —

< —
< —

Puc. 43. Cxema cuHTe3a
n-PHK no marpuue AHK
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onpenesieHHbIN epmeHT. Ilocie sToro T-PHK moxkupmaer pu-
60ocoMy (YXOOUT B IUTOIJIA3MY 3a HOBOM aMHUHOKMCJIOTOMH),
a u-PHK mepemerlrjaeTcsa Ha OJUH KOJOH.

Bropoii sTan — anornzauyusa (yoanHeHus memnu). Pu6oco-
Ma mepeMelnaerca 1mo moJsekysiae u-PHK He miaaBHO, a mpe-
pBIBHCTO, TpumjaeT 3a TpuiieroM. Tperbsa T-PHK ¢ amuno-
KHCJIOTOM CBSI3BIBAETCA CBOMM AHTUKOJOHOM C KOIOHOM
u-PHK. IIpu ycTaHOBJIEHUY KOMILIMMEHTAPHOCTU CBA3U PU-
6ocoMa JeJiaeT elrle Iar Ha OOUH «KOJOH», a cueln(puuecKuii
depMeHT «CIITMBaeT» IMEeITUIHONH CBSI3HI0 BTOPYIO U TPEThIO
AMHUHOKMCJIOTY — 00pasyeTcs MelTUAHAS Ielb. AMUHOKNC-
JIOTBI B PACTyIIell MOMUIeITUIHON eIl COeAUHAIOTCA B TOMH
IIOCJIeJOBATEILHOCTA, B KOTOPOI PACIIOJJOMKEHBI ITu(pPYyIo-
mue ux Kogousl u-PHK (puc. 44).

Tpetuit aTan — mepmurnayus (OKOHUAHNE CUHTe3a) Iie-
nu. IIporcxXoauT IpK TPAHCIAINY PUOOCOMOM OJHOTO U3 TPeX
«HOHCeHC-KOoa0HOB» (YAA, VAT, YT'A). Pubocomsl cocka-
kuBaioT ¢ u-PHK, cunTes GesKka 3aBepiIlieH.

Taxum o6paszomM, 3HAS IMOPALOK PACIOJOKEHUA aMHUHO-
KHCJIOT B MOJIEKYyJie GesiKa, MOKHO OIPENEJUTH IIOPINOK
HYKJIeoTu 0B (TpuiieToB) B nenu u-PHK, a mo He#t — mops-
IOK map HyKJeoTuaoB B yuacTke [JHK u Haobopor, yuuThI-
BadA MIPUHIUI KOMIIMMEHTAPHOCTH HYKJIEOTHOB.

EcTecTBeHHO, UTO B IIpPOIlecCe MATPUUYHBIX peakKIlui
BCJIEAICTBYE KaKUX-JIN00 IPUUYUH (€CTECTBEHHBIX MU UCKYC-
CTBEHHBIX) MOT'YT IPOUCXOAUTHL HN3MEHEHUS — MYTAaIluu.
ITo reHHbIe MyTaIlUY HA MOJIEKYJIAPHOM YPOBHE — Pe3YJb-
TaT Pa3JUYHBIX MoBpe:xkaAeHmii B mosekyaax [IHK. I'erubie
MyTallu¥, IPOUCXOAAIIE Ha MOJEKYJISIPHOM yPOBHE, 3aTpa-
TUBAIOT, KaK IPaBUJIO, OAWH WJIU HECKOJIBKO HYKJEOTHUIOB.
Bce popMbI TeHHBIX MYTAaIli MOXKHO PaseIuThb Ha ABe 00JIb-
IIT1e TPYIIILI.

IlepBas rpynma — CIBUT PAMKM CUUTBIBAHUA — TIPEJ-
cTaBJIsieT COOOM BCTABKM WMJIM BBINAJNEHWA OJHOM MM He-
CKOJIBKUX IIap HYKJEeOTHIO0B. B 3aBHCHMMOCTH OT MecTa Ha-
PYIIEHNs M3MEHSETCA TO WJIM HMHOEe KOJUYECTBO KOLOHOB.
910 HamboJiee TAKeNble TOBPEKIeHNA TeHOB, TaK KaK B Oe-
JIOK OyIyT BKJIIOUYEHBI COBEPIIEHHO APYTrHue aMUHOKUCJIOTHEI.
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Ha Takwme pesenmuu u BcTaBKM npuxonurcsa 80% Bcex CIOH-
TAHHBLIX T€HHBIX MYyTaI[Wii.

HaubonbmiuM moBpeKIaOIUM JeficTBUeM 00JamaoT
TaK Ha3bIBaeMble HOHCEHC-MYTAI[MU, KOTOPbIE CBA3AHBI C II0-
ABJIEHHEM KOJOHOB-TEPMUHATOPOB, BBISLIBAIOIUX OCTAHOB-
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7] — IIOJIUIIEIITUHbIE

~ @ menu \\
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'=.[.7‘-
«HaK v
npenuHaHU
(omuH u3
3 TpUILIETOB) ‘ “

Sesox

Puc. 44. TpaHcnAuua — cuHTe3 Genka Ha pubocomax:

A — pubocombr; B — u-PHK; B — r-PHK ¢ amunoKucioramu;
I' — monunmenTuaHAS HUTh U3 AMUHOKMCJIOT, T. €. 0€JIOK
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Ky cuHTe3a 6ejiKa. ITO MOYKeT IPUBECTHU K IIpeKIeBpeMeH-
HOMY OKOHUAHHIO CHHTe3a 0ejKka, KOTOPBIil OBICTPO Aerpa-
nupyetr. PesyabraT — rubesb KJIETKHM WIN KN3MeHeHNe
xXapaKkTepa UHAUBUAYAJTHLHOTO PA3BUTHUA.

Myramuu, cBs3aHHBIE C 3aMeHOIi, BBIITaJeHUEM WU
BCTaBKOII B KOAUPYIOIIEH YacTu reHa (PeHOTUIUUYECKHU IIPO-
ABJIAIOTCA B BUJE 3aMeHbI aMUHOKUCJIOT B OesiKke. B 3aBucu-
MOCTH OT IPUPOABI AMUHOKUCJIOT ¥ (PDYHKITMOHAJILHONM 3HAa-
YMMOCTH HapYIUIEHHOTO yYacTKa, HabJogaeTca IoJHAA UIN
YacTUYHAsA MOTepsa (PYHKIMOHAJIBHOM aKTUBHOCTU OesKa.
Kaxk nmpaBujo, 3TO BhIpasKaeTcs B CHUKEHUHU JKU3HECIIOC00-
HOCTH, U3MEHEeHU ! IPU3HAKOB OPTaHU3MOB U T. 1.

Bropasa rpynma — 5To TreHHbIe MYTAIlUU ¢ 3aMEeHOI map
OCHOBAHUI HYKJeoTuAoB. CyIecTBYIOT ABAa THUIIA 3aMEHBI
OCHOBAHUM:

1. TpaH3unuAa — 3aMeHa OJHOTO IIYPUHOBOTO Ha MypH-
HOoBoe ocHoBaHUe (A Ha I wiu I Ha A) niau ogHOrO TUPUMU-
nmaoBoro Ha nupumuauaoBoe (I za T uau T na IT).

2. TpaHcBepcUd — 3aMeHa OTHOTO IIYPUHOBOTO OCHOBA-
HUA HA TUPUMUINHOBOE niau Hao6opot (A uHa II, wau I'ua T,
uau A HAY).

SpKuM nmpuMepoM TpPaHCBEPCUYU ABJISAETCA CEPIOBUIHO-
KJIETOUHAA aHEeMHUsA, BO3HUKAIOIIASA M3-3a HACJIEACTBEHHOI'O
HApPYIIeHUA CTPYKTYPHI I'eMOIJIOOMHA. ¥ MYTaHTHOTO TeHa,
KOJUPYIOIIETro OJHY U3 Iielieil reMoTJIo0nHA, HapYIIeH Bce-
T'0 OVH HYKJIeoTHun, u B u-PHK mpoucxoauT sameHa ajgeHU-
Ha Ha yparui ('AA va I'VA).

B pesyabTaTe IpoMCXOAUT M3MEHeHe 0MOXUMUUECKOTr0
denotumna, B B-menu remorsob6mnHa rayTaMuHOBaAsA KMCJIOTA
3aMeHeHa Ha BaJIMH. JTa 3aMeHa U3MeHSeT IIOBEPXHOCTH Te-
MOTJIOOMHOBOIN MOJIEKYJIBI: BMECTO ABOAKOBOTHYTOTO AWCKA
KJIETKU SPUTPOIUTOB CTAHOBATCA IIOXOKY Ha CEPIIbI U 60
3aKYyIIOPUBAIOT MEJKMeE COCYIbI, 160 OBICTPO YAATAIOTC U3
KPOBOOOPAIIeHU, UTO OBICTPO IPUBOAUT K AHEMUU.

Takum o00pasoM, 3HAYMMOCTH TEHHBIX MYTaIlUi IJIs
JKUBHEeATEIbHOCTU OPraHN3Ma HeOJUHAKOBA:

® HEKOTOPBIE «MOJTUAIIIAE MYTAIllK» He OKA3bIBAIOT BJIUA-
HUA HA CTPYKTYPY U (QyHKIMIo GesKa (HampuMmep, 3aMeHa
HYKJIEOTHIa, He TPUBOAAINAA K 3aMeHe aMUHOKMCJIOT);
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® HEKOTODbIe MYTAIlMX BEAYT K MOJHOM moTepe GyHKIIUU
Gesika ¥ rudeu KJIeTOK (HalpuMep, HOHCeHC-MYTAaIliN);

e Ipyrue MyTaluy — TIPU KAYeCTBEHHOM WN3MEHEHUU
u-PHK 1 aMMHOKMCJIOT BeAyT K U3MEHEHHUIO IIPU3HAKOB Op-
TaHM3Ma;

® 1, HAKOHeI[, HEKOTOPhbIe MYTalluu, U3SMEHSIONTe CBO-
cTBa GEJIKOBBIX MOJIEKYJI, OKA3bIBAIOT IIOBpeEIKIAIoIee Heli-
CTBUE Ha JKUBHEIEATEJbHOCTHh KJETOK — TaKue MyTalluu
00yCJIOBIUBAIOT TsAMKeJIOe TeueHue 0OoJe3Hell (Hampumep,
TPaHCBEPCUN).

Mpumepsbl peweHus 3agay

245. Ogua us nenouex [JJTHK mmeer mocaenoBaTeIbHOCTD
HYKJIEOTUOB:

ATT AIIIL TAT AIT IITA TTT AIIT ...

RaRon II0CJIeAOBaTEJIbBHOCTh HYKJIEOTHJOB HNMEET BTO-
pad nermouyrKa TOU Ke MOJIeKy.HBI?

Pemenne. I1o mpUHIIUITY KOMILIEMEHTAPHOCTH JOCTPAUBa-
em BTopyio enouky (A—T, I'-I1). Ona OymeT BBITJIAAETh TaK:

TITA TIT IITA TTA TIIT AAA TTII ...

246. BosbItasa u3 ABYX Ilenell 6eaKa MHCyJInHA (TaK Ha-
3bIBaeMas Iellb B) HauMHAETCA CO CIeAYIONINX aMUHOKMCJIOT:
deHMIaATaHUH-BaINH-aCIIaparuH-TJIyTAMIUHOBAA KUCJIOTA-THC-
TuauH-Jeiinua. HanuiuTe mocae1oBaTeIbHOCTD HYKJIEOTH-
OB B HavaJie yuacTka Moyekyasl [[THK, xpanamniero nudop-
MaIuio o0 3TOM OelKe.

Pemrenne. IIoCKOMBKY OAHY aMUHOKUCJIOTY MOTYT KOIU-
pOBaTh HECKOJIBKO TPUILIETOB, TOUHYIO CTPYKTypy u-PHK u
yuactka [JTHK ompenesnTs HEBOZMOYKHO, CTPYKTYypPa MOYKET
BapbUpoOBaTh. VICNONB3YsA NTPUHIUI KOMILIEMEHTAPHOCTU
HYKJIEOTHIOB U TaOJUIy TeHeTHYecKoro Koja (Tadia. 12) momy-
YyaeM OUH 13 BAPUAHTOB:

Iens Geaxa ®en | Bax | Aca | T'my | Tuc | Jleit
u-PHK YVY | TVY | AAY | TAA | 1IAIL | VYA
IOHE |1-a uens | AAA | ITAA | TTA | IITT | T'TT" | AAT
2-a wens | TTT | I'TT | AAT | TAA | ITAIL | TTA
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247. YyacTok TeHa HWMeeT CJeAyoIlliee CTPOeHue, Co-
cTosAlIee U3 IOCJEJOBATEILHOCTY HYKJIEOTUAOB:

IIT IITI] TIA AAA TIIT ...

VEKaKuTe CTPOEHME COOTBETCTBYIOIIEr0 ydYacTKa OeJKa,
MHMOPMAILIAA 0 KOTOPOM COLEP;KUTCA B JaHHOM reHe. Kax or-
pasuTcA Ha CTPOEHUM OelKa yAajleHue U3 IeHa YeTBepTOro
HyKJeoTuaa?

Pemenue. Mcmonb3ysa NOPUHIUO KOMILIEMEHTAPHOCTH
COeNVHEHNsI OCHOBAHUI BOJOPOAHBIMU CBA3AMM W TAOJIUILY
reHeTHYeCcKoro kKogza (cm. Tabua. 12), memaem Bce Kak
B Ipenblaylineil 3amaue:

Iens THK III'T | II'y | TITA | AAA | TITI

u-PHK TIIIT | TIIT | ATY | VYV | ATII

AMUHOKHCIOTHI

menu Genka Ana — Ana — Cep — Peu — Cep
IIpu ypaseHuu u3 reHa 4YeTBepPTOro HyKJeoTuma — I

Hponsoﬁ,uy'r 3aMeTHbI€ U3MEeHEeHUA — YMEHBIIINTCA KOJINUe-
CTBO U COCTaB aMUHOKMCJIOT B GesKe:

IIens THK IIIT | TOT | ITAA | AAT ur
u-PHK TINIT | IITA | TVY | YVA T'1T
AMMHOKHCIIOTBI

menu Genka Ana — Apr — Banx — Jleit —

248. ITpu cuagpomMe PaHKOHU (HapylleHHe 00pasoBa-
HUSA KOCTHOI TKAH!) ¥ 6OJIBHOTO ¢ MOUOH BBIAEISIOTCA aMIU-
HOKMCJIOTBI, KOTOPHIM COOTBETCTBYIOT KOmoHBI B u-PHK:
AVA, TV, AVT, VIIA, YVT, T'VY, AVY. Onpenenure,
BBIJeJIeHEe KaKNX aMHUHOKMCJIOT C MOYOU XapaKTePHO IJIsA
cuagpoma PaHKOMHU, €CJIU ¥ 3OPOBOTO UeJIOBEKa B MOUE CO-
IepsKaTcA aMUHOKUCJIOTHI aJlaHWH, CePUH, TJIyTaMUHOBASA
KHCJIOTa U TJINIIHH.

Pemtenue. Mcronb3ys TabaInIly reHeTUUECKOro KOa, OIl-
pereinM aMHUHOKMCJIOTEI, KOTOPhbIe KOAUPYIOTCA YKa3aHHbI-
MU TPUILIETaMU. ITO U30JEeUINH, BAJIUH, METUOHNH, CEPUH,
JeNIuH, TUPO3UH, BaJIUH, u3ojelinua. Takum oOpasoM,
B Moue 0OJILHOTO TOJIBKO OJHA AMHUHOKMCJIOTA (CepuH) TaKas
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JKe, KaK y 3J0POBOr0 YeJIOBEKAa, OCTAJIbHBIE IIIeCTh — HOBBIE,
a Tpu, XapaKTepHbIe IJId 3JJ0POBOI0 YeJI0BEeKa, OTCYTCTBYIOT.

249. VccnemoBauus mnokasanu, uto B u-PHK comepsxuTcs
34% ryanuna, 18% ypanuna, 28% murosuHa, 20% ameHuUHA.
OmpeziesnTe IPOIEHTHBIA COCTAB A30TUCTHLIX OCHOBAHUIA
B yuactke [THK, asiaroierocsa Mmatpuiiei nisa ganuoii u-PHEK.

Pemenune. OueBugHO, uto 34% ryanuna B u-PHK B cMmbIc-
JoBoi (cuutbiBaemoir) nenu JHK 6yayT cocraBaaTs 34% 1u-
TO3WHA, COOTBETCTBEHHO, 18% ypamuaa — 18% amenuna,
28% murosuna — 28% ryanuna, 20% agennua — 20% TumMu-
Ha (IO IPUHIINIIY KOMILJIEMEHTAPHOCTH OCHOBAaHUI HYKJIEO-
TuaoB). Cymmapao A + T u I' + I B cMBbIc/IOBO# 1eniu OyaeT
COCTaBJIATD:

A+T=18% +20% =38%,'+ 1 =28% + 34% = 62%.

B anTucmbicioBoit (HeKoxmpyemoit) menu (JHK —
JBYyXIlelloOUeuyHasA MOJIEKYJla) CyMMapHBIe IIOKasareau Oy-
IYT TAKUMU K€, TOJIbKO IIPOIEHT OTAEeJIbHBIX OCHOBAHUH OY-
IeT oOpaTHBII:

A+T=20% +18% =38%,I'+ 1 =34% + 28% =62%.

B o6eux ke Ienax B mapaxX KOMILTIMMEHTAPHBIX OCHOBA-
HUI OyIeT IOPOBHY, T. €. afeHnHa u TuMuHa — 1o 19%, rya-
HUHA U ruTo3uHa 1m0 31% .

250. ITenp A wmuHCynauHa ObIKA B 8-M 3BeHE COIEPIKUT
aJlaHWH, a JIOIIaAu — TPEOHUH, B 9-M 3BeHEe COOTBETCTBEHHO
CeprH W IMIUIUH. UTO MOYKHO CKasaTh O IPOUCXOKIEHUU
WHCYJIUHOB?

Pemenue. ITocmorpuM, Kakumu Ttpuiietamu B u-PHE
KOJAMPYIOTCA YIIOMAHYTHIE B YCJIOBUU 3aJ]a4ll aMUHOKYCJIOTHI,
U 151 yRoOCTBA CPaBHEHMS COCTaBUM HEeGOJIBIITYIO TabguILy:

Brix Jlomanas
8-e 3BeHO Oeaka AJIA TPE
u-PHK Ty ALY
9-e 3BeHO OesaKa CEP TJan
u-PHK ATY ITY
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IIoCKOJIbBKY aMUHOKKCIOTHI KOAUPYIOTCS PASHBIMHU TPHU-
IJIeTAMU, B3ATHI TPUILIETHI, MUHUMAJILHO OTJINYAIOIINECS
IpYyT OT Apyra. B maHHoM ciyuae y JioIiagu 1 ObIKa B 8-M U
9-M 3BEHBbSIX M3MEHEHbI AMUHOKWCJIOTEI B PE3yJIbTaTe 3aMeHbI
MePBBIX HYKJIeoTunoB B Tpumrerax u-PHK: ryanun samenen
Ha ageHuH (wau HaobopoT). B aByxmemnoueunoit [JHK ato Oy-
et paBHoreHHO 3ameHe mapbl [[-T" ma T—A (mwiu Haobopor).

CremoBaTesNbHO, OTIUYUS Iemeli A WMHCYJIWMHA ObIKA U
Jortagyu OOGYCIOBJIEHBI TPAH3UIIUAMHK B YYacCTKe MOJIEKYJIBI
OHK, xomupymoilmneii 8-e u 9-e 3BeHbs Ile A WHCYJHHOB
OBIKA U JIOILIAJN.

KonmponbHbie 3adaqyu

251. B onHOIT McCIeqOBATELCKON J1abopaTopuy M3y4YeH
YYACTOK OJTHOI 13 IeIOUYEK MOJIEKYJIbI Je30KCUPUOOHYKJIEMHO-
Boit kucyothl (JJHK). Okasanock, 4To OH cocTOUT U3 24 MOHO-
MePOB-HYKJICOTHUIOB:

T'TT TAA IITA ITIIT ATA IITT TAIT AIIIT ...

KakoBo cTpoeHmne COOTBETCTBYIOIIIEr'0 YYacTKa BTOPOM
IEeTOYKY ToH ke MmoJsieKyJisl [THK?

252. Moneryna JHK pacmasnach Ha nBe memouxku. OgHa
13 HUX UMEeT CTPOeHHe:

TAT AIIT I'TT AITA III'T I'TT TAT TIIA ...

Kakoe crpoenme Oymer ummerh BTopad mojekyna [THEK,
KOTZla yKasaHHAas I[[eII0YKa JOCTPOUTCS A0 IIOJHOHN AByXIie-
IIOYEUHOI MOJEKYJIbI?

253. IlonunentuaHasa IIellb OOHOTO OeJKa (KUBOTHBIX
UMeeT cJIeAyIolliee HAUaJIO:

JIU3UH — IVIYyTaMHUH — TPEOHUH — aJIaHUH — aJIaHUuH —
aJJaHUH — JIU3UH ...

C xakoil mocjaegoBaTeJIbHOCTH HYKJIEOTUIOB HAUNHAET-
cs T'eH, COOTBETCTBYIOIIUI 9TOMY OEJIKY?
254. Opna us 1emneit pubOHYKJIeas3b! (hepMeHTa TOAMKeTy-
JIOYHOI »KeJie3bl) COCTOUT 13 16 aMUHOKMCJIOT:
T'ny — I'mu — Aco — IIpo — Tup — Banx — IIpo — Bamx —
IIpo — Ban — T'uc — ®en — Acu — Aga — Cep — Baur.
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Omnpenenure cTpykTypy ydactka [IHK, xommpyroiero sty
YacTh PUOOHYKJIEA3bI.

255. Kakoil mocyenoBaTenbHOCThIO HyKJeoTunos [THE
KOAMPYeTCcA YYacTOK OesiKa, ecau OH HMEeT CJeAyIollee
CTpOeHUe:

IPOJIMH — BAJIUH — apPTUHUH — HPOJIUH — JIEHITNH —

BaJIMH — apruHuu?

256. MeHbIm1asa el MOHOMEPOB B MOJIEKYJIe MHCYJMHA
(Tax HasbIBaeMas Ilellb A) 3aKaHUMBAETCS TAaKUMU aMUHO-
KUCJIOTaMU:

JIEUITUH — TUPO3SUH — aclaparui — TUPO3UH —
IIACTeNH — acIllaparuH.

Kaxoit mocienoBarenbHoCcThI0 HyKJIeoTunoB JHK xomupy-
eTcdA JaHHAasA Ielb MOJEKYJIbI?

257. Kakasa moCIeZoBaTeJIbHOCTh AMHUHOKUCJIOT KOMIU-
pyeTca Takoil mocaesoBaTeIbHOCThIO HyKaeotugos JTHEK:

IIIIT ATT I'TT AAIT ITAT TIIA?

258. C Kakoll IocjefoBaTeILHOCT AMUHOKMUCIOT HAUYM-
HaeTcA 0eJIoK, ecJI OH 3aKOAMPOBAH TAKOU IIOCJIeN0BaTEeIb-
HOCTBIO HYKJIEOTUIOB:

ATIT ITITIT ATT TIII I'TT AITIT?

Kaxum cTaHeT Havajo MOJUNENTUIHON IMEeIW CUHTE3U-
pyemoro 0eika, ecJu I0J BINAHUEM PEHTTeHOBCKUX JIyUeid
MATHINA HYKJIEOTHU OKaXKeTcA BRIOUTHIM 13 MoJeKyabl JHK?

259. OnpenennTre IMOPALOK CJIEHOBAHUSA AMUHOKHCIOT
B y4aCTKe MOJIEKYJIbI 0€JIKa, eC/IM U3BECTHO, UTO OH KOAUPY-
eTcsA TaKoU IocjieoBaTeJIbHOCThI0O HyKJIeoTugoB [[HK:

TTA TTI[ I'TT TAT TIT ITITIL.

Kak msmenurca 6eJIOK, eCIu XUMUUECKUM IIYTEM OYIAYT
yIaJieHbl IeBATHIN U TPUHAAIATHINA HYKJI€OTUIEI?

260. HazoBuTe mocyenoBaTebHbBIE MOHOMEPHI YUYacTKa
MOJIEKYJIbI 0eJIKa, KOTOPBIA CHUHTe3MpyeTcAd Ha OCHOBE HH-
dopmanuu, «3amucaHHO» B Mosekysae JHK Takum mopsan-
KOM HYKJIEOTHIOB:

TIIT ITITIT AAA AAT ATA I'TT IIAT.

Kaxk oTpasuTca Ha cTpoeHUU O6eJIKa BhITIaJeHUE U3 MOJIe-
kyasl [JHK mepBoro HykJaeotuma?
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261. B u-PHK nocaeguuit komoun AAA nsmenen B YAA.
Kaxoit HyKJIeoTus 3amMeHeH B aHTUCMBIcTI0BOH 1enu JJHK?
K uemy sTo MmosxeTr mpuBecTu?

262. Y ueyioBeKa, OOJBHOIO IIMCTUHYPHUEN ¢ MOYOM BBIIe-

JIAIOTCS aMUHOKMUCJIOTBI, KOTOPBIM COOTBETCTBYIOT KOJOHBI
u-PHK:

1YYV, TVY, IIVT, T'VT, VIIT, T'VIL, AVA.

Y 300poBOro uesi0BEeKa B MOUe O0HAPY:KUBAIOTCSA aJaHUH, Ce-
PuH, TIyTaMHUHOBas KHCJIOTA, TVIMIWH. BbIIEIeHVEe KaKuxX
AMMHOKHCJIOT XapaKTePHO IJIA O0JMbHBIX IUCTUHYpPUei?

263. 13BeCTHO, UTO YeTBEePTHIN IIENTUJ reMorjaoouHa A
COIEP:KUT 8 aMUHOKMCJIOT B CJEAYVIOIIeH IocaeqoBaTeJb-
HOCTH:

Ban — I'mc — Jleit — Tpe — IIpo — I'my — I'my — Jlus.

B remorsobune S 1ecras aMMHOKHKCJIOTA (TJIyTAMHHOBAA)
3aMellleHa BaJUHOM, B remoryobuuae C — Jau3uHOM, a B re-
morsobuae G cegbMasi aMUHOKUCJIOTA (TJIyTaMUHOBadA) 3a-
MelneHa raunuHoM. Kak oTpasmiachk MyTanmusa B yUacTKe
JHEK, KOHTPOJIUPYIOIEM IIOCJIEOBATEIHHOCTE AMUHOKUCIIOT
B UETBEPTOM IIEIITHJE I'eMOTJIOOMHOB, Ha MHPOIEHTHBIN CO-
CTaB a30TUCTHIX OCHOBAHU?

264. MoneKkyna reMoryioOnHa A COCTOUT M3 ABYX O- U
IBYX [(-Iemed mMOJUIENTHIOB, COeUHEHHBIX C TPYIIIOH remMa
(*Keses3ocomepskaliasa 4acTb remoriaoouna). Kaxkgasa us 1e-
e comep:KuT 0koj0 140 aMmuHOKKCIOT. CKOJIBKO IPUMEPHO
map HyKJEOTHUAOB COAEPIKUT KAMKIbIM U3 YUACTKOB MOJIEKY-
asl JHK, KOHTPOJUPYIOIINI CHHTE3 STUX Ilelell IOJINIIEI-
TUILOB?

265. Kakyio anumy umeer ydactok ITHK, xomupyromimit
CUHTEe3 WHCYJMVHA, KOTODBLIM comepsKUT 51 aMUHOKUCIOTY

o
B IBYX IIEISX, €CJIU OOUH HYKJIeoTun 3anumaet 3,4 A (aHrcT-

pema) nenu JTHK? 1 A= 0,1 am (marometrpa) = 0,0001 mxm
(mukrpometrpa) = 0,0000001 mm = 0,00000000001 m.
266. HauanbHBIN y4acTOK IlenM B MHCYJIWHA TIpecTaB-
JIEH CJIeNYIOIIUMY aMUHOKMCIOTAMMU:
®den — Ban — Aco — I'ma — T'me — Jleit — IMuc —
Jleit — IMuc — I'mu — Cep — Jlums.
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OHpeI[eJII/ITe KOJIn4eCTBEHHBbIE COOTHOIIIEHUA B IIeIIn

OHEK, kogupyitotreii aTor yuacTox JJHE.

267. Copmepsxanne HykgeotunoB B renu u-PHEK caenyio-
miee: agenuaoBoro — 27%, ryaaunoBoro — 35%, MUTHUAN-
JaoBoro — 18%, ypammiaosoro — 20% . OmpenennTe IpPOIeHT-
HBIII cocTaB HYKJIEOTHUAOB yuacTka MojieKyawsl [[THK (rema),
ABJIAOINET0oCA MaTpulleil a1iaa stoii u-PHE.

268. Kakyio anuay uMmeet yuacTok mosekyasl [JHK, Ko-
IUPYIONINN MUOTJIOOMH COBPEMEHHBIX JKMBOTHBIX, €CJIU
MUOTJIOONH (0eJIOK MBIIIII]) COAEP:KUT ONHY Iemb co 155
aMuHOKHcaoTaMu? PaccTosHume MeKIy OBYMS COCETHUMU

HYKJEeOTHuIaMu paBHO 3,4 A.

Bonpoce! 05151 camokoHmporns

1. Kakme HyKJeWHOBBIE KHCJIOTHI BaM WH3BECTHBI, UTO
B HUX 00111eT0?

2. Yro nmpeacrasaseT coboit mosmexkynia JTHK?

3. ITouemy MHK ob6siamaet cCTpOruM COOTHOIIIEHWEM CBO-
UX KOMIOHEHTOB?

4. Ha yeM ocHOBaHa OTrpoMHasA MHMOPMaIMOHHAA €M-
kocts [JTHK? (Hampumep, B JHK miekomuraiomux comep-
Kutrcad 4—6 mapn 6uT mHOGOPMAIIMH, YTO COOTBETCTBYET
6ubauorexke B 1,5—2 Tric. ToMoB.) Kak sta pyHKIUA oTpa-
JKeHa B CTPOeHUM?

5. KaKkoBbI OCHOBHBIE OTJIMYUS B CTPOEHUM, PYHKIIUAX,
mectopacnosiokennu [[HK u PHK?

6. Yto Takoe HyKJIeOTUR?

7. B ueM 3akJrouaeTcsA IPaBUJI0 KOMIIJIEMEHTAPHOCTU ?

8. Kakue ocobennoctu w™mosekyasl [THK mosBosasior
9TUM MOJIEKYJaM KOIUPOBATh HACJEACTBeHHYI0 MH(popMa-
[0, CAMOY/IBAUBATHCA U MYTUPOBATH?

9. B uem 0COOEHHOCTH MATPUYHBIX PEAKITU?

10. Yto Takoe reu? CKOJIBbKO FeHOB IMeEET UYeJOBEK ?

11. ITouemy HapyIlleHle B CTPOEHNH I'eHa B OJHOU KJIeT-
Ke MOKEeT MHOTOKPATHO ITOBTOPUTHCS B TeHAX €e IOTOMKOB?

12. KakuM o6pa3oM MHAMBUAYAJIbHAS CIEIIU(MUUHOCTH
OpPraHU3MOB OTpasKeHa B OCOOEHHOCTAX CTPOEHUs 6eIKOo-
BBIX MOJIEKYJI?
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13. Ha KaKuxX IpUHIMIAX OCHOBaHA TOYHOCTD B IIepea-
e TeHeTHYeCKOoH NH(GOPMAIIUY OT MATEPUHCKOMN KJIETKH I0-
uyepHen?

14. Kax oTpakeH B IIpoliecce TPAHCKPUIIIUN HPUHIIUAI
KoMILJIeMeHTapHocTu? B ueM cMBICJI TaKoii TOUHOCTHU IIepe-
nuckiBanusa napopmanuu ¢ J[HK na u-PHK?

15. Kakum o6pasom samuppoBaHa reHeTUYECKas WH-
dopmanusa 8 JIHK u u-PHK, u kakue TpeboBaHUS IPeIbAB-
JIAIOTCA K T€eHEeTUYECKOMY KOAy ?

16. Pasinuaerca JiM TeHeTUYECKUN KO y Pa3HBIX BU-
IOB YKUBOTHBIX ?

17. Kax mpoucxomuT paciiu@poBKa TeHETUYECKON WH-
dopmanuu? IlonpobyiiTe M300pPa3UTh STOT IIPOIECC B BUIE
CXEeMBI.

18. [TaiiTe ompejesieHNEe TEePMHHAM <«KOJOH» W <«aHTH-
KOJIOH» .

19. Yro Takoe TpaHCAAINAI?

20. ITouemy 61ocuHTE3 OeJIKa IPOUCXOAUT B IIUTOILIa3Me,
a He B d1pe, Te HaXoquTcA Heobxonumasda A storo JHK?

21. ITouemy mogsexyna IITHK He TpamcmopTupyeTcs us3
AApa B IUTOIJIa3My, K MecTy cuHTesa 6enka? Bexb B aToM
ciayuae He Hy:KHa ObLiIa ObI MOJIEKYJIa-IIOCPeIHUK — mHGOP-
manuonHas PHK u Mo:kHO 6bLIO OBI 130€KaTh BCEX CJydaii-
HBIX MYTaliiii, BOSHUKAIOIINX IPU TPAHCKPUIINYA U TPAHC-
JIAIAN.

22. OT uero 3aBUCUT peajn3aliusd HACJIeIACTBEHHOUN WH-
dopmanuu B KaeTKe?

23. Kakue mepCcueKTUBLI MOTYT OTKPBITHCA B HAYUYHOU U
NPAKTUYECKOH AesTeJbHOCTH YeJIOBeKa C OBJIAJeHHeM Me-
XaHU3MaMU peajn3aluy reHeTuYecKo nHpopMaum?

24. Yto TakKoe TreHHBIE MYTallUd HA MOJEKYJIIPHOM
ypoBHe?

25. Kakue HapylmeHUA TPOUBOUAYT NMPU CABUTE PAMKU
CUUTBLIBAHUSA B IIPOIlECCE TPAHCKPUIIITUY 1 TPAHCIAINN?

26. B ueM NOPUHIUINAJbHOE OTJINUYNE TaKUX TeHHBIX
MyTallnuii, KaK TPAHC3UIIUYU U TPAHCBEPCUU?

27. OfMHAKOBO JIU 3HAUEHNEe FeHHBIX MyTaluil I :KU-
BBbIX OPTaHMU3MOB?



OTBETHI K 3A0AYAM

nasa 1. OCHOBHbIe HOCUTENU
HacrnencTBeHHOCTU. [leneHue KneTokK

6. Bo Bcex ramerax. 7. 44. 8. 10. 9. 200 cuepmues u 100 mera-
cuop. 10. 4 xoMmOumHAIMM XpomocoM B mpomopmwmm 1:1:1:1.
11. 1. 12, 1. 13. 24. 14. Ja. 15. 82. 16. 78. 17. 'ubpuznsr He obpa-
gytorcda. 18. Ilpu omrogoTBOpeHUN He 06pPasyroTCsA MMapbl TOMOJIO-
I'MYecKMX XPOMOCOM B 3UIOTE, OHA He Ku3HecmocoOHa. 19. 50.
20. 400, 100. 21. 23. 22, 24, 24, 22, 22. 23. Her. 24. 2. 25. 1.
26. (0,5)40. 27.~ (1/,)%2. 28. Ilsa copra, 500. 29. 1/,4. 30. 16.
31. 400.

naea 2. 3aKOHOMEPHOCTU HacrnenoBaHUA
NpuU3HaKoB, ycTaHOBMeHHbIe . MeHaenem

2.1. MoHornbpunaHoe ckpelmBaHue

39. 1 xenrsrit; 1 cepsiii. 40. 1 : 1. 41. Beicokuii crebenb — 10-
MUHAHTHBIH npusHak; @(Aa) u S(Aa). 42. Beicokuil KycT — ZOMHU-
HAHTHBIN MPU3HAK, BEICOKUM KycT, Aa. 43. ~ 59 789, Tak Kak pac-
memnenne 1 : 1. 44. AA(Q), aa(F), Aa(J). 45. Kopuunessre, Aa(Q),
Aa(3). 46. Aa. 47. Temepanonua — peIECCUBHBIN TPU3HAK: Aa.
48. 75%.49. 1: 2 : 1 o heHOTUNY ¥ T€HOTUTY, TAK KaK HaOJIm0ma-
eTcs sABJIeHUe HeIoJHOTOo foMuuupoBanus. 50. Hamas okpacka —
IpOMeXKyTOuHBIN dheHOoTHI. Paciierienre 1o GEHOTUIY U MeHOTH-
ny xpacHas (1) : uansle (2) : 6emaa (1). 51. P: xoxumareie (AA) X
X HopmaabHbie (aa). 52. Kpacubsie (AA), pomoBbie (2Aa), Geible
(aa). 53. P: Gesnie (aa) X ceprie (AA). 54. C muomnnerueii (x 75% ) u
HOpMaJsbHbIe (7 25%). 55. ¥ 30—31. 56. Tonbko uepHBIX (AA) 1
6enbix (aa). 57. IlopakeHue roJiOBHE! — peIleCCUBHBIM IPU3HAK
Aa. 58. Pacmenienvie 1:1 xapakTepHO [IJs aHAJIU3UPYIOIIETO
CKpeIlBaHUA, IO9TOMY FeHOTUIBI poauTeneit Aa (KpacHasi) u aa
(4epHBIH).
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2.2. QurubpugHoe n nonurnbpmaHoe ckpeLlyuBaHue

64. AaBb — o6a pogutena. 65. Jlerue mMONyUYUTh KEJITOILIOL-
HBII KapJuKoBbIi. 66. Aabb X AaBb. 67. C GesbIMU yAJIMHEHHBI-
Mu u KeareiMu chepuueckumu. 68. Her. 69. Bece 4 dbenoTnnmMUe-
ckux KJacca. 70. 4 (PeHOTUINUYECKUX KJacca B COOTHOIIEHUU
1:1:1:1.71. 2097. 72. 2m. 73. Aabb X aaBb. 74. Bce 4 deno-
TUMHAYECKUX KJacca B orHomenumu 9:3:3:1. 75. AB X ab.
76. ITomocaTeix OEJIbIX, CBETJBIX O€JIbIX, II0JIOCATBIX KAaeMUaTbIX,
CBETJIBIX KaeM4aThIXx B oTHomeHmu 3:3:1:1. 77.9%/5.05 1/,

78.0a; 9 :9:9:9:3::3:3:1.79.%/44 s 80.1/4096-
81. 820 uepHBIX KOMOJIBIX, 276 UePHBIX POTAaTHIX, 276 KPACHBIX KO-
MOJBIX, 92 KpacHBIX poraTeix. 82. 1/ 4

Mnaea 3. Bzaumoaencrteue reHoB

90. l'erorun poxuteneir YyRr, deHOTUII — PO30BATO-MAaIKe-
ToBadg oKpacka 1BeToB. 91. Pogurenu: ceprie (aaB—) u Ge:xeBble
(A-bb) unu xkpemossle (aabb) 1 kopuuneBsie (AABB). 92. Poxure-
JIM: KpPaCHOIJIasble U OeJioriiasble MU APKO-KPACHBbIE X KOPUYHE-
Bole. 93. KoMmieMeHTapHOCTh I'eHa OKPACKM M TeHa pacipejmeJie-
ausa nurmesToB. 94. ITo okpacke — B3auMoOJeiCcTBUE ABYX I'€HOB,
o [JJIVHE IIepCTH — MOHOTeHHOoe HaciemoBanme. 95. Ilo okpac-
Ke — »3Imeras, [0 XOXJIATOCTA — MOHOTeHHOe HacJjeqoBaHue.
96. ®opma MI0JA MACTYIIbEH CYMKU OIpeNessieTcsa ABYMS IIOJIU-
reHaMMU: a;2,a,2, — OBaJbHAA U A;A;AyA, — TpeyronbHad.

97. BF, — remorun kponukoB L;l L,l,, mauea ux ymei
20 cMm.
BF,: T'enoTuns! kpoaukoB | [dauna yurei
L,L;L,L, 30 cm
L,1,L,L,, L;L;Lol, 25 cm
L, L,l, 20 cm
L, L1, 15 cm
1,111, 10 cm
98. V¥V poxaureneil pasHas Opupoga — MIPUPOJA TJIYXOTHI.

99. ITa. 100. KonuuecTBO mUTMEHTa B KOKE UeJIOBeKa KOHTPOJIM-
pyeTca ABYMA IOJIMMEDPHBIMM AOMUHAHTHBIMU (A;A;A,A,) u pe-

IECCUBHBIMU (a,8,848,) TeHaMu. I'eHOTHII 6eIOKOMKUX pofuTeneis —
22,853, YKa3BIBAET HA OTCYTCTBUE MUIMeHTa. [[1a moasienus 6o-

Jiee TEMHOTO I[BeTa KOXKU HeOOXOAMMO IIPUCYTCTBYUE B JAHHOM COUe-
TaHWU T€HOB XOTs ObI OMHOTO JOMUHAHTHOTO ajuiend (A), a y oboux
poxuTeseit oH orcyrcrByer. CiemoBaTesbHO, BCe AeTH OYAYT CBET-
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nokoxxkumu. 101. TomuuauTubril suucras Celi; Cecii. 102. ITosasie-
HUe HOBOI OKpacKu B 1-M nokxosenuu mbimei (F;) ykaseiBaeT Ha
TO, UTO KaKWe-TO I'eHbl OT PasHbIX DOAUTEJIENl COeAUHUIUCH y TU0-
puIoB 1 obecIeumyiu MpU B3aUMOJeICTBUM pPa3BUTHE CepPoil oKpac-
Ku. PaciienieHre mo oKpacke IMPOUBOIILI0 BO 2-M MOKOJIEHUN MBI-
meit (F,), 3HaUUT HU JOMUHAHTHBIN TeH A, HU reH B, eciu 0b1 0HI

HAXOWJINCHh B PA3HBIX I'€HOTHUIIAX, He CMOTIJIN ObI 00ECIeUNTh pas-
BUTHE HOBOU OKpacKu. II0sTOMYy B IeHOTHUIIE CEPhIX MbIIIel MPUCYT-
CTBYIOT 00a MTOMHHAHTHBIX T'eHa, a HUCXOIHBIX POIUTEJIeH IO Of-
aHomy. 103. KoMmeMeHTapHOCTS, HOMHUHAHTHBIX T'€HOB KEJTOM U
rony6oii okpacku. 104. ComoBas, OyJsaHas, OyJaHO-caBpacas.
105. CxperuBanue rereposuror AaBb X AaBb. 106. I'er kxopuune-
BOU OKPACKU SIUCTATUYEH 10 OTHOIIEHUIO K TeHY 3eJIEHOH.

107. P Q@ Aabb X 3 AaBb
GeJibie OKpAIIleHHbIEe
Tamers! Ab, ab AB, aB, Ab, ab
Fy 2AABDb : 4AaBb : 2AAbb : 4Aabb :
: 2aaBb : 2aabb
%16 + %4
OKpAaIIIeHHbIE GeJibie

Pacmemienue 6 : 10, uau 3 : 5.

CooTHollIeHUEe TIOTOMKOB B 3azaue 3 : 5 (3033 oKpalleHHBIX U
5065 6esbIX IBIILIAT). OTO SABJIEHVE ABOMHOTO PEIeCCUBHOTO M-
crasa: pelecCHUBHBIE T'eHbl B FOMO3UI'OTHOM COCTOSIHUW B3aMMHO
MOJaBJSIOT HOABJICHNE TOMUHAHTHBIX ajuieseit (bb > A u aa > B),
T. €. GJIOKUPYIOT CUHTE3 IUTMEHTA — IILIILIATA Gesibie, a COBMECT-
HOe IIPHUCYTCTBME HOMWHAHTHBIX I'eHOB A 1 B B 0ZHOM reHoTHIIE
o0ecIIeunBaeT MOSIBICHNE OKPAIIICHHBIX IIBITIIAT.

108. T'en mypOypHOU OKPACKU IEHTPA SMUCTATUUYEH 0 OTHO-
IIeHUI0 K TeHy KeJaTo¥ okpacku meHtpa. 109. 95% mopwma : 5%
ncopuas. 110. 40% . 111. 85% mopma : 15% c mrozom. 113. 18,9%.
114. OTtockynepos 6yzetr y 22,5% , ocrambHbie (77,5% ) 3m0pOBEIE.
115. BeposaTHOCTH MOABJIEHUS pebeHKa ¢ MeTHHO0JIacTOMOM OyaeT
30% (0,5-0,6 =0,3).

naea 4. HacnepoBaHue, cuensieHHOE C NONIOM

122. Yepenaxossre, sxexrsle. 123.3/, ¢ HopmaneuemMu u 1/,
¢ yskuMu aucrbamu. 124. AaB, W X Aab,b,. 125. [la. 1/,. 126. Her,
TaK KaK CHIH-JAJbTOHUK IOJYYUT OT OTIA-JATLTOHUKA Y-XPOMOCO-
My, KOTOpasa He UMeeT ajjiejid reHa gajgbroHnusma. 128. Bece manb-
4yuKY GYIyT JAIBTOHUKK, HO ¢ HOPMAJIBHOMN CBEPTHIBAEMOCTBIO KPO-
Bu. JleBouKY GyAyT HOCUTEJIbHULIAMY reMO(DUINY U SAJIbTOHU3MA.
129. OxHa neBouKa 3J0p0OBa, Apyrasd — HOCUTEJIbHUIA JaJbTOHU3MA.
OnuH MaJbUYUK 3J0POBLIH, Apyroil — mnaabroHuK. 130. Kypouku co-
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craeisorT 40% , nerymku — 60%. 131. 1/,. 132. KapernasocTs ot
ortia, remodmanio ot Marepu. 133. Jleranmbusiii red. 134. Bece mamb-
YUKY C IeperoHKaMu, T. e. 1/ 9. 135. a) [leTu 310pOBEI, YACTh BHYKOB
GosibHA; 6) JeTu 37J0pOBHI, YacTh BHyuUeK OosbHa. 136. 1 /9 KpacHo-
IJIas3bIX U 1/2 oemorynaspix. 137. 'eH OKpacKu CIIEIIEH € IIOJIOM.
138. 1/,4. 139. 1/,. 140. 1/,,. 141. Temuble 3y0bl — HOMUHAHTHBIA
IPUBHAK, CIEILUICHHBIH ¢ IIOJIOM, T. €. aJUIeJIA 9TOr0 TeHA HAXONSITCS
BX- u Y-xpomocomax. 142.1/,. 143.1/,. 144.1/,. 145. AaByby
un AaByY. 146.1/,. 147. 1/, uepHornaseix u !/, KpacHOIJasbIX.

148. JleBouKY HOPMAJIbHBIE, MATBUYNKN — AAJBTOHUKU C BOJIOCATHI-
mu ymamu. 149. aya,;BbCC u A, WBbcc.

lnaea 5. CuenneHne reHOB U KPOCCUHroBep.
FeHeTUYeCKMHe KapThbl

158. 20,6% . 159. 4 BBICOKMX I'DYIIEBUIHBIX : 4 KapJIUKOBBIX
MIAPOBUAHBIX : 1 BBICOKOE IIAPOBUAHOE : 1 KapJIMKOBOE rpylie-
BUJHOE.

160. Mcxonma u3 pesysabTaroB ckpemfuBaHus (F;) moxHO cun-
TaTh, UTO JOMUHAHTHBIMYU eHaMM ABJIAIOTCA A — riaakue (caemo-
BaTeJIbHO, & — MOPIIUHUCTBIE) U B — OKpaleHHbIe ceMeHa (COOT-
BeTCTBEeHHO b — HeokpariieHHbIe). O0I1iee uncao ceman — 17 232.

PesyabTaThl CKpEIUBAHUS MOT'YT OBITH IIPEICTABICHBI KaK:

P Q@ AABB X d aabb
riaagKune MODPII[AHUCTHIE
OKpallleHHbIe HEOKpAaIlleHHbIE
ceMeHa ceMeHa
F, AaBb
IJIagKue OKpalleHHbIe
P, (F) Q AaBb X 3 aabb
riaagKue MOPIIMHUCTHIE
OKpallleHHbIe HEOKpAaIlleHHbIE
F, AaBb aabb
riIagKue MOPII[AHUCTEIE
OKpallleHHbIe HEOKpallleHHbIe
8304 _ ... 8326 _ ...
17 232 ~ 48:2% 17 232 ~ 48:3%
ncxonuble (GopMbl
aaBb Aabb
MOPIIMHUCTHIE rIafKue
OKpalleHHbIe HEOKpallleHHbIEe
298 304
—_— 0, —_ 0,
17 232 1,78% 17 232 1,76%

pesyJIbTaT KPOCCHUHTOBEPA
(KpoccoBepHBIE KJIACChI)
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IIpeobnaganue GopMm ¢ GeHOTUIIOM POAUTENIEH CBUIETEeIbCTBYET
0 crieIieHHOM HacJsienoBaunuu. OH ompegesseTca % KpPOCCHHIOBepa:

298 + 304
17 232
Taxum oO6pasom, IreHbI, OIIPEAEJSIIONe TOBePXHOCTh (A, a)

u et (B, b) KyKypyssl JOKa/JIM30BaHbI Ha paccroanuu 3,5%
KPOCCUHTOBepa, UTO B MepBOM NpuOam:KeHuu (6e3 yuera IBOM-

C= +100% =3,5%.

3,5% _
HBIX KPOCCHHI'OBEPOB) COOTBETCTBYET 50 0,07 mIuHBI XpoO-
0
MOCOMBI.
161. 4,9%. 162. 12%.
163. Moxxuo, mo cammam. O6osnHauum: C — HOpMAaJbHBIE

KPBLIbA, ct — KPBLILA ¢ BRIpeskaMu; T — cepad OKpacKa Teia,
t — TeMHas OKpacka TeJja.

Tenorumsr:camru — XCTY; cammer — XCGTXet:t,

Tamets! camok: XOT, Xett, XCt Xt T,

pesyibrar
KPOCCHHTOBEpa

Eciiu mpoaHannsupoBaTh IPUSHAKK CAMIIOB B 9TOM CKpeIIuBa-
HUM, TO IOJYUNM:

ct,t ct,T

x%Ty Xty xSty x* Ty
’ b 9’
HOpM. BI)IpeBKI/I HOpM. BI)IpeBKI/I
KPBLIbs, Ha KPBLIbAX, KPBLIbs, Ha KPBLIbAX,
cepoe TEeMHOe TEeMHOe cepoe
TEeJOo TeJlo TEeJOo TeJo
pesyJbTaTr
KpOCCHHTrOBepa

ITo umcay KPOCCOBEPHBIX CAMIIOB MOXKHO OIIPENEIUTh PACCTOS-
HUe MeXXAY YKasaHHBIMU MeHaMU:

_ XCty 4 Xet Ty 100% paccrosaHue
—_ . 0 = .
YUCJIO BCEX CaMIIOB MEHAY reHamu

164. 72,09%b'prt : 2,91%b'pr : 2,91%bprt : 22,09%bpr.

AB

165. Pemtenue aHAJOTMYHO MpeabIayineii 3amaue. 166. —b
a

167. 61% nopMma : 33% c yBeIMUeHHLIMU pasMepamu (haceTox rias :
: 5% c 3a3yOpeHHBIM KpaeM KpbLIbeB : 1% ¢ YepHBIM TEJIOM.
168. T'enrr A, a (uepHasa u KopuuHeBad mepcTsb) u C, ¢ (PKexThIH 1
OeJIBIN "KUD) JIOKAJIM30BAaHBI B OJHOM XPOMOCOMeE, PACCTOSHUE
mexkay HumMu — 30% . I'ensr B, b (HopManbHaA qIMHA U KOPOTKAA
JIUIMHA IIIePCTU) He cliemieHbl ¢ reHamMu A u C, 3TO CBUAETEIbCTBYET
0 TOM, 4TO r'eHbl B, b HaxozxsTesa B gpyroi xpomocome. 169. acbd.
170. [IBa cueneHbl, TPETUIT — HET.
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171. Kaace AB Ab aB ab

Yucio moTOMKOB 209 10 6 197

% 49 2,4 1,4 47

172. Ter A (wopmasbHAsA AJIMHA HOT') He CIEIUIEH C reHaMu
B (HopmasbHaa gawmHa yineit) u C (HopMaJabHOE YMCJIO HAJIBIEB).
Tennt A u C crenJieHs 1 HaXOOATCA B OJHOII XpoMOcOMe Ha pac-
croaaun 7,5% + 6,2% = 13,7%. 174. P AybyayBy X Ay¢ByY.
175. F, AaBbCc. 176. 45,2%.

naea 6. AHanu3 poaoCcNoBHbIX

178.

w%m¢ =
v Lo mm

HaciezoBanne ayTOCOMHO-DEIECCUBHOE. BepoATHOCTL pOKIe-
HUS pebeHKa, 00JIbHOIO ajdbKanTonypueit, — 0,25%.

179.

00O O OO

. Q N
I ES( h h ‘
180. HaciemoBaHue IIECTHUIIAJOCTH IO ayTOCOMHO-IOMUHAHT-
HOMY Tuily. IIpobGaum — HOCHTEeJIb PeIleCCUBHOTO reHa. Eciu oma
BBHIFZIET 38 HOPMAJIBHOTO MYKUHMHY (TOXK€e HOCUTEJA PEIeCCUBHOTO
reHa), TO BePOSATHOCTE POMKIEHUSA IIECTUNIATBIX AeTeil — HyJeBad,
T. €. BCe [eTU OYIyT MATUIIAJIBIE.
181. HaciemoBaHve ceproOBUIHO-KJIETOUHON aHEMUM CBA3AHO
¢ FeHOM MYTaHTHOT'O reMorjyioouHa (S). ¥ HopMaJIbHBIX Jioaei (6e3

aHeMuun) reHotun — AA, y OGOJIbHBIX TAMKeJoN Qopmoit — SS,
y GOJILHBIX JIETKOH hopMoit — SA.
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BeposaTHOCTh poKIeHUS AeTeil ¢ TAKea0u (GopMoil aHeMUU
paBHa 1/,, T. e. 25%.
182.

roonne

e S

Hacnenosanue — ayTocomHO-moMuHaHTHOE. Eciiu mpobaHz BCTY-
uJI B Gpak co 3J0POBOI JKEHIITMHOIA (T. €. HOCUTEJIbHUIIEI PeIlecCuB-
HOTO T'eHa), TO BEPOATHOCTD POKIEHU OOJBHBIX AeTell — HyJieBasd.

183.

I

B }9# ¢
Pt Q%mmmgmmgé

HacnegopaHue mo ayTOCOMHO-PEIeCCUBHOMY TUNIY. Ecau MyK-
YHA TOMO3UTOTHBIHN (AA) 10 JaHHOMY NPU3HAKY, TO BEPOATHOCTH
poskIeHUA geTeli — HyJieBas. Eciyu MyKUunHA — reTepPO3UTOTHBIN
(Aa), TO BepOATHOCTD POKAEHUA OONIBHBIX feTeit 1/ 9 T. €. 50%.

184.
I

e
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Tun HaciaemoBaHUA ayTOCOMHO-IOMUHAHTHBINA. BeposTHOCTH
HOsABJIEHUA JOeTell ¢ cuHapoMoM ged)eKTa HOIrTell M KOJeHHOI ua-
IIEYKU COCTABJISAET 1/2, niu 50% .

185. HaciiemoBaHume ayTocOMHO-perieccuBHoe. 186. dmmiencus —
pellecCUBHBIN MPUBHAK, CIEILUIEHHBIN ¢ X-xpomocomoii. 187. Ayro-
COMHO-pellecCBHOe HacJiegoBaHue. 188. AyToCOMHO-ZOMMHAHTHOE
HacaegoBaHue. 189. AyTOCOMHO-pelleCCUBHBIN THUII HacJeIOBaHUS.
190. AyrocomHO-perieccuBHbIM Tun HacaemoBanusi. 191. Ayrocom-
HO-IOMUHAHTHBIN THUII HacJiefoBaHUA. VI3 mpeacTaBIeHHON CXeMbI PO-
JIOCJIOBHOIT BUHO, UTO cpenu 6 MOTOMKOB cynpy:kecKoii mapsI (I, 1) u
(I, 2) 4 umerorT GHEHOTUI C «MB3OTHYTHIM» MUSHHIIEM, UTO IIO3BOJIAET
IPEeIIIoNIOKUTh JOMUHAHTHOE HAacjefoBaHNe. B II0Jb3y ayTOCOMHOIO
HACJIETOBAHMUS T'OBOPUT IPHMEPHO ONMHAKOBAT BCTPEUYAEMOCTH IIPH-
3HAKA Y MY»KUMH U sKeHIuH. 192, AyTOCOMHO-TOMUHAHTHBIN THUII Ha-
cienoBanus npusHaka. Cpeau poIoHaYaIbHUKOB OJUH U3 POLUTEIIe
OBIJI T€TEPO3UTOTEH 10 STOMY IIPU3HAKY.

193. HacnenoBanue OaHHOTO IMPHU3HAKA MOXKET OBITH OIIMCAHO
IBYyMs ajuieiiMu: A — «MajleHbKue rasa» (ayTOCOMHO-IOMUHAHT-
HBIM OpU3HAK), a — HOpMasbHbIe Iviada; C — reH, IIOAABJISIOIINI
MposiBIeHNe reda A (IOMUHAHTHBIN SIIMCTA3), ¢ — OTCYTCTBHUE IIOLAB-
neHus. JIJis MOACHEHW B CUMBOJIaX YKA3aHbI TeHOTUIIBI ITOTOMKOB.

I 1
E] @ o]

194. B — ayrocoMHO-ZOMMHAHTHOe 3aGOJi€BaHUe WM IIPHU-
3HAK, NOCKOJbKY IPOSBIAETCA C BEPOATHOCTBIO 1/, mpu Gpaxax
¢ JoabMu 6e3 9TOro reHa U He 3aBUCUT OT I10JIA.

[M — mpusrak mnu saGonepanue, CLEIUIEHHOE ¢ IOIOM ¢ X-XPO-
MOCOMOIA.

Mnaea 7. MyTaumMoHHass U3MEeHYMBOCTb
7.2. l'eHHble MyTaumm

199. II u III rpynns kposu. 200. Ja. 201. A u B. 202. Bropoit
mapel. 203.1 +2 +3 +4 + 5+ 6 + 7 = 28 TUIOB I'eHOTHUIIOB.
204. BeposSTHOCTh POXKIEHUSA CJEAYIOINEero Kaperjasoro pebeHKa
¢ rpymmoit kposu (00) — 3/,6. 205. 3/4. 206. 1/, ¢ yropoueHHBIM
xBocToM : 1/ GecxBoctsie : 1/; ¢ HopMaIbHEIM XBocToM. 207. P Ce X

X Che; F; CCh Ce Che ce.
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7.3. XpOMOCOMHbIE NepecTponkn

212. ABCD B uHBepTHpOBaHHOM yuacTke. 213. !/, aHOMAasb-
HBIX : !/, HopmaubHBIX. 214. 1%/,, (ogHA M8 XpoMocom 21-i mapsl
TPAHCIOLMPOBAHA Ha XpOMocoMy U3 15-if mapsr). 215. 1515/, 21 21 —
cunzpom Jlayna, 15 15/,, 21 — HopMa ¢ Tpancnokanueit, 15 15 21 21 —

HOpMa, 15 15 21 — rubuer. 216. Eciiu 0603HaunTh GYKBaMU I'€HbL
BTOPOM XPOMOCOMBI ¥ HOPMAJIBLHOTO PACTEHUSA KYKYPY3bl, TO MMe-

B C D
eM cJeayoIiee:

A CBD

. B ogHoit u3 nuHUIE oO0HapysKeHA

WHBEPCUA . ¥V rubpumoB KOHBIOTAllis XPOMOCOM MITH
He GyIeT, TaK KaK MHBEPCUS «3alUpaeT» KOHLIOTAIMIO U3-32 HeCOOT-
BETCTBHUA MOPAAKa yepemoBauus remos. 217. Kowbloramusa umer cie-
IyoimuM 06pasoM (MHBEPTUPOBAHHEIE YUACTKY 00PA3YIOT IIETIIN):

76
4
1 2 103 1112
1 2 703 11 12
4
5
76
218.
123456@89101112
12345(@89101112
219.
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220.

Xpomocoma IlopsaakoBeIit HaMMeHOBEjHMe
HOMeEP IepecTpoiiKu
abcdefg 1 Hopma
abxefyz A% WuBepcusa
abfedccg 111 Hynnukanus
abxeyz VI Henenusa

abfedcg 11 WNusepcus
abfexyz v Tpancnokanusa

naea 8. N'eHeTUKa nonynAUMIA

227. CoOTHOIIIEHIe TeHOTHUIIOB B IIEeCTOM IIOKOJEHUU OyaeT

7_ 7_
2—22AA:2Aa:2 2

auror 1/ ,e. 228.p(AA) = 0,33; pg(Aa) = 0,8; g(aa) = 0,17.
229. Yacrora nomuuanTuoro amress (C) — 0,25, pereccusHoro (¢) —
0,75. 230. 255AA : 2Aa : 255aa. 231. 97 KpacHO3epHBIX : 95 Oe-
nosepubix. 232. 0,01AA : 0,18Aa: 0,81aa. 233. TAA : 2Aa : Taa.
234. 0,16AA : 0,48Aa : 0,36aa. 235. 0,36EE : 0,48Ee : 0,16ee u T. 1.
236. 43AA : : 20Aa: 115aa; 4AA : 20Aa : 25aa. 237. b = 0,01, B=
=0,99. 238. 8AA : 6Aa: laa. 239. (A) X (a) =2-0,3-0,7 = 0,42.
240. 0,0244 u 0,9756. 241. PaBHOBecHBbIe IIONyJAIUU 2 U 5.
242, 0,047; 90,82% AA : 8,96% Aa : 0,22% aa. 243. (A) = 0,000025;
(AA) = 6,25-10710; (Aa) = 0,000049998. 244. (aa) 6oaLHBIE
~ 0,25+ 1074; (Aa) rereposurorsl ~ 0,01% ; (AA) 3mopossie ~ 0,99% .

aa, T.e. 63AA : 2Aa : 63aa. [lona rerepo-

naea 9. MonekynsapHasa 6monorusa u reHeTuka

251. ITAIT ATT I'LIT I'TI] TAT I'AIT ATT TIT.

252, ATTI] TT'A ITITA TT'T TIIIT ITITA ATT.

253. Bo3aMOKHBIM BapUaAHT:

AAT TAA AITY TITY TV TIIV AAT — u-PHK

TTII IITT TTA IITA IITA IITA TTI] — JHK.

254. ITTT ITIIT ITTA ITT ATA ITAA I'TA ITAT I'TT IIAT I'TA
AAA TTA IITTI AT'T ITAIT.

255. Bosmookubiit Bapuant: ITA ITAA T'TIA I'TIT AAA ITAT TIIT.

256. Bosmooxusiit BapuanT: TAT ITTT TTA ATA AITA TTT.

257.

u-PHEK ITA — VIIA — ITAI] — VYT — I'VI[ — ATY

Amvunokucaorsr | I'mu — Cep — I'me — Jleit — Bax — Cep
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ITocnemoBaTeIbHOCTL AMUHOKMWCJIOT: IVIMIIUH — CEPUH —
TUCTUAUH — JIEHIIUH — BaJINH — CEPUH.

258.
ITHE ATIT ITITI] ATT TIIIL IT'T AITIT
u-PHEK VTII — ITT — VAIL — IIIT — ITIIA — VIT

AMWHOKHCIIOTBI ITuc — I'mu — Tup — Apr — IIpo — Tpu
B Oeske

ITocnemoBaTeIbHOCTE AMUHOKKCJIOT B OeJIKe: IIUCTEeNH — TJIM-
IUH — THUPO3UH — aprUHUH — IIPOJUH — TPUITOhAaH.

IIpu «BRIOMBAaHUM» MATOTO HYKJEOTUAA MEeM CJIeAVIOIne pe-
3yJIbTATHI:

JTHK AIT TIIII ATT TIIIL IT'T AITIT
n-PHK VI — ITY — AII — I'TI[ — AV — IT

Amvunokucaorsr | ITuc — I'mu — Tpe — T — Tuc
B Oelke

ITocrmemoBaTe/IbHOCT, AaMUHOKKCJIOT B OeJlKe W3MEHHUTCH:
MUCTENH — TJIUIUH — TPEOHUH — TJIUIIUH — TUCTUINH.

259. IlocaemoBaTeIbHOCTE AMUHOKMUCJIOT: TPEOHUH — TPEOo-
HUH — TJIyTAaMUH — M30JIEAIIMH — apTUHUH — apTUHUH.
260. IlociemoBaTeIbHOCTh AMUHOKMCJIOT: ApIMHUH — TIJIU-

MUH — QeHuIalaiud — (PeHnJIaJaHuH — TUPO3UH — IPOMUH —
BanuH. [Ipu BeImageHuu nepBoro HykJgeoruaa (T) usmeHuTca mops-
IIOK CUMTBIBAHUSA TPUILIETOB, oOpasoBauue u-PHK, uucio u moce-
IOBATEeJIbHOCTH AMUHOKUCJIIOT B Gesrke. [TocemoBaTeibHOCTE AaMUHO-
KHCJIOT B 6eJIKe M3MEHUTCS: TJIyTAMUHOBAA KUCJIOTa — TJIUIIUH —
(eHUITATAaHUH — CEPUH — U30JIEUITUH — TJIUIUH.

261. 9TO 3HAUUT, UTO IIOCIAELHEl aMUHOKHUCIOTOM B MOJIEKYJIe
6esiKa OOJMKHA OBITh, COTJIACHO FeHEeTUYEeCKOMY KOAy, aMUHOKIC-
Jora — qusuH. Ho BMecTo Hee moAaBuJicA cTOH-KoxoH (YAA). 9To
3HAUUT, UTO JaHHAA aMUHOKICJIOTA He OyAeT IprucoearHeHa K 6eJi-
KOBOI1 1enu. Bece 5To oTpasuTea Ha CTPYKType, GYHKIIUAX TaHHOMN
MOJIEKYJIBI OeJIKAa.

262. AMUHOKHNCJIOTHI: JIEHAIIMH, BaJINH, CePUH, N30JCHIINH.

263. IIpomeHTHOE COOTHOIIIEHNE a30TUCTHIX OCHOBaHMIL: 1] —
20,8%; I' — 20,8%; A — 25%; T — 33%. 3ameHna mpuBeeT
K CYIIIECTBEHHOMY W3MEHEHUIO IIPOIEHTHOTO COOTHOIIEHUS a30-
THUCTBIX OCHOBAHUM, YTO OTPA3UTCA Ha (PYHKIIMOHAJIBbHBIX 0COOEH-
HOCTAX TeMOTJI00MHA.

264. 420 map mykJaeotusos. 265. 520,2 A , mwiau 0,5202 MKM.
266. IIo 18% (A u T) u mo 32% (II u I') a3oTUCTBIX OCHOBaHUIL.

267. 47% (A + T) 1 43% (T + IT). 268. 1581 A..



CJIOBAPb TEHETUYECKNX TEPMNHOB

Arammarnoﬁynunemua — IIOYTH IIOJIHOE OTCYTCTBUE JuM(a-
TUYECKOM TKAaHU U raMMa-rJio0yJarHa B KPOBU, IIOTEPA UMMYHUTE-
Ta. [letu morubaioT B paHHeM Bo3pacTte. HacaemoBaHme ayTOCOMHO-
DPEIleCCUBHOE U CIIEIIJIEHHOE C IIOJIOM.

«AryTn» — OKpacka IUKOro THUIA y 'PLI3YHOB (cepasi, phIiKe-
BaTO-cepas).

Axarajasus — OTCYTCTBUE KaTaja3hl B KPOBU U TKaHAX. Pep-
MEHT KaTaJjasa pacIIellyIsgeT MepeKrch BOAOPoaa, KoTopasd o6pasy-
eTcs B Ipolleccax oOMeHa BelecTB. [IDUBOAUT K IMOSBJIEHUIO A3B
Ha leCHAX U B TAMKEJBIX CIyUYasax K BblmageHuio 3yoos. Hacaenosa-
HIUe ayTOCOMHO-PeIleCCUBHOE.

Astens — ofHa U3 ABYX MM 00Jiee aJbTePHATUBHBIX (DOPM Te-
Ha, KaXKIad U3 KOTOPBIX XapaKTepU3yeTcs YHUKAJIBHOMH IIOCIeI0Ba-
TeJbHOCTBIO HYKJIEOTUIOB; OIpeHeeHHOe (XUMUYECKOe) COCTOSHIE
reHa. B pesysibTaTe reHHBIX MYTAI[AH [TOSBISIOTCS XUMUUECKUe U3-
MeHeHUsA reHa. Itu usmenenus uepe3 PHK moryr peanusoBaThes
B MOJIEKYJIe TOJUIEINTHa, KOHTPOJIUPYEMOro JaHHBIM '€HOM, UYTO
B KOHEUHOM MTOTE€ MOYKET OTPA3UTHCA Ha (DYHKIIMOHUPOBAHUU OeJI-
Ka U IPOABJIEHUN KaKOT0-JI100 IpU3HaKa.

AnnensHble TeHBI — TIapa reHoB (Aa), pacIloOJIOKEeHHBIX B OfI-
HUX U TeX JKe JOKYCaX FOMOJIOTUYHBIX XPOMOCOM U KOHTPOJIUPYIO-
IUX PasBUTHE aJbTePHATUBHBIX NPU3HAKOB (IOMUHAHTHBINA M'eH —
A, periecCuBHBIM I'eH — a).

ANBKanTOHYPUA — BbIZieJIeHNEe C MOYOM TOMOT€HTU3MHOBOM
KHCJOTHI (MOUYa Ha BO3AyXe TeMHeeT). ¥ OOJbHOT'O XPAIleBbIe TKa-
HU OKpAIlleHbl, B IIOXKUJIOM BO3pacCTe MOABJISETCS apTput. AyTo-
COMHO-DPEIIeCCUBHBIHM TUI HACJIETOBAHUS.

AnbTepHATHBHBIE NMPU3HAKM — B3aMMOUCKJIIOUAIOIYE, KOHT-
pacTHble MPpU3HAKK OpraHuaMa. JacTo OAVH W3 aJbTePHATUBHBIX
MPUBHAKOB ABJISETCS JOMUHAHTHBLIM, & IPYTOM PelleCCUBHBIM.

AMuTo3 — mpAMoe JiesieHne KJIeTKH, IPU KOTOPOM SIPO CoXpa-
HAeT nHTep(hasHOe COCTOSIHME, XPOMOCOMBI HE CIIMPAJIN3YIOTCS, Be-
peTeHo nejeHus He 00pasyeTcs, He IPOMCXOAUT PABHOMEPHOI'0 pac-
mpefieIeHus FreHeTUYecKoro Marepruaja. Berpeuaercs: oueHb peaKo.

Anamsupyromee ckpemusanue (F,) — oqHO 13 BO3BPATHBIX
CKpeIlBaHUI OpraHu3Ma, MMEIOIero HOMUHAHTHBIE IMPU3HAKU,
C perecCUBHOM OpMOIi. ITOT THUI CKPEIUBAHUA IIO3BOJIAET yCTa-
HOBUTH IIPOIIOPIIUIO COPTOB FraMeT, 00pa3yIOIUXCA ¥ TeTEPO3UTOTHI
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B BHUJIe COOTBETCTBYIOIIETO COOTHOIIEHUA (DEHOTUINUYECKUX KJac-
COB, IIPOABJIAIOIINXCA B IOTOMCTBE, a TaKJyKe I'eHOTUII OpraHu3Ma.

AHans0yMHUHEMHUS — CHIDKEHVe KOHIIEHTPAIUU 0eJIKOB — ajlb-
OYMHHOB [0 CJIEHOBBIX KOJHUYECTB. XapaKTepU3yeTCsa YTOMJISIEMO-
CTBIO, CJIa00CThIO, IIEPUOAUUECKU — OTE€KaMu, B KPOBU YBEJIMYUBA-
eTcs KOHIIEHTPaIUA X0JecTepruHa. AyTOCOMHO-PeIeCCHBHOE HacJe-
JIoBaHwUe.

AHeMusA ceproBMIHO-KJIETOYHAS (IpemaHonuTapuaa) — 3a6o-
JieBaHWe KPOBU; B YCJIOBUAX T'UIOKCUM SPUTPOIUTHI KPOBU IMIPU-
HUMAIOT CEePIOBUIHYIO (DOPMY B pe3yJabTaTe IIpeBpallleHUs I'eMo-
rioouHa A B remoryiooun S. Takue spuUTPOIUTHEI YCUJICHHO pacia-
maroTcA. 'oMo3uroTsl 0OBIYHO TOru6al0T SO II0JIOBOT'O CO3PEeBaHUA,
TeTepO3UT0OThl BBIXKUBAIOT 1 YCTOMUYMBEI K MaaApuu. IlosaTomy sTa
aHOMAJINA paclIpocTpaHeHa B MalsgpuiiHoM mosice. Haciemoanue
ayTOCOMHOE HeIlOJTHOJOMUHAHTHOE.

Aneymrongusa (reTeporiouans) — n30bITOK WU HEJOCTATOK
HEKOTOPBIX XPOMOCOM.

AHUpHAUA — OTCYTCTBHE DALY KHOM 000JOUKHU TJjiasa y ueso-
Bexka. CoOIpoBOKIaeTCS CBETOOOSABHBIO, CHUIKEHHBIM 3pEHUEM,
WHOTAAa KaTapaKToii, riaykomoii u ap. Tun HaciiemoBaHUS — ayTo-
COMHO-IOMUHAHTHBIH.

AHTHKOIOH — TPUILIET HYKJIEOTHUIOB HA KOHIIEBOU IIeTJie
TpaucunoptHoit PHK (T-PHK), KoTOpbIi coenuusaeTca Ipu OMOCUH-
Te3e OeJIKa B pubOOCOME BOAOPOAHBIMU CBA3AMU C KOMILIEMEHTAP-
HBIM TpuiieToM (KogoHom) nadopmanuonunoit PHK (u-PHEK).

ApaxHOZAKTHINA — [IJVWHHBIE TOHKME IAJbILI y UYeJIOBEeKa
(«mayuyby MaJbIBI»). AYyTOCOMHO-JOMWHAHTHBIN THUI HacjaeIoBa-
HUS, T'eH C IJIEHOTPONHBLIM AeHCTBHEM: OJHOBPEMEHHO BBIBHIBAET
nedeKT XpycTaJaunKa rijasa.

ATakcua MO3:KeUKOoBasd — II0TEPSA HeHPOMBIIIEUHOH KOODIM-
HaIlM¥U B pe3yJbTaTe MOPaKeHUs MO3KeuKa, IIPOJ0JTr0OBATOr0 MO3-
ra, CIIMHHOT'O MO3ra, HepBOB. CyIllecTByeT HECKOJIBKO (hOPM aTaK-
cuu. Haciexyercs 1mo ayTocCOMHOMY JOMUHAHTHOMY UJIU DEIleCCUB-
HOMY THUITY.

AyTOoCOMHO-TOMMHAHTHOE HAcJIeqOBaHMe — THUI HacJeIoBa-
HUS, IPU KOTOPOM OJZHOTO MYTAHTHOTO aJIJIeJisA, JIOKAJIN30BAHHOI'O
B ayTocoMe, AOCTAaTOYHO, YTOObI 6OJIe3HDb (MM IPU3HAK) MOTJAa
IPOSABUTHCA.

AyToCOMHO-peIleCCHBHOE HacJeI0BaHWe — TUII HacJemoBa-
HUS OpU3HaKa MU 00JIe3HU, MPU KOTOPOM MYTaHTHBIN aJiieb,
JIOKAJIN30BAHHBIA B ayTOCOMeE, HOJIXKeH OBITh YHACJIeIOBaH OT 000-
UX pofuTeNe.

AyTocoMHBIE TeHbI — T'eHbI, DACIIOJIO}KEHHBIE B ayTOCOMAaX.

AyTocoMBI — XPOMOCOMBI, II0 KOTOPBIM 0COOM Pa3HOTrO II0JIa
HE OTJWYAlOTCA APYr OT ApYyra, XPOMOCOMHBLIN HAOODP KaKIoi
KJIETKH, UCKJII0Yas IIOJIOBbIE XPOMOCOMBI.

Busanenr — napa KOHBIOTHUDYIOIIUX TOMOJIOTHUYHBIX XPOMO-

COM B Melo3e, KaxkJasi U3 KOTOPBIX COLEPKUT ABE CECTPUHCKUE
XpoMaTUAbI (TeTpaga XpOMaTUmI).
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Buonoaumepsl — oprannvecKrie COeIUHEHUs, BXOAAIIME B CO-
CTaB KJIETOK »KMBBIX OPraHM3MOB U MPOAYKTOB X KU3HEIEATE b-
HOCTH. BuomojauMepbl COCTOSAT W3 OTHOCHTEJIbHO IIPOCTBIX Be-
I[eCTB-3B€HbeB — MOHOMEPOB. K OuomosmmepaM OTHOCATCS OeJi-
KU, JUINObI, HYKJIEeUHOBbIe Kuca0Thl, AT® u ap.

BpaxumakTuiaIna — KOPOTKOIIAJIOCTh, HAGJIIOaeTCA YKOPOUeHUe
dasaHr maableB, MHOTAA KOCTeH MICTH U 3alsiCThsa. KopoTKomaibie
00BIUHO HIKe pocToM. HaciiemoBarme ayTOCOMHO-TOMUHAHTHOE.

BOBBpaTl-Ioe ckpemusanne (F,) — ckpemuBanue «gereii» co

CBOMMU <«poguTeaaMu». CKpeluBaHue ¢ PEIleCCUBHBIMU DOIUTE-
JAMU — aHAJU3UDPYIOIIee.

I'amera — monosas xmerxa: ANIEKJIeTKA, CIIEPMATO30U I, CIIeP-
Muii, obecrieumBaeT Iepegauy ee (QYHKIUM; obJiagaeT TallIOM-
HBIM HA0OPOM XPOMOCOM.

Tamerorenes — mporecc o6pasoBaHusd, POCTa, CO3PEBAHUS U
¢GhopMUPOBAHMSA MOJIOBBIX KJIETOK — raMeT.

T'ameTodur — mosioBoe MOKOJeHWEe y BhIcIIUX pacteHuii. Co-
IEepP:KUT OOMH HAaGOp XpoMocoM (Traljions), IIO9TOMY raMeThl o0pa-
3YIOTCA IyTeM MUTO3a (9KBAI[MOHHOTO JeJIeHUs Meiiosa).

Tanmoun — opranusm (KJeTKa), UMEOIUI OqUHAPHBINA HA00D
XPOMOCOM.

Temepasonusa — HeCIOCOOHOCTH BUJETH IIPU HOUHOM U CyMe-
peyHOM ocBeIleHUU (KypuHas ciaemnora). HacTo HaciegyeTca Kak
pellecCuBHBIM, CIEIJIEHHBIN C II0JIOM HNPU3HAK, MHOrJAa KaK ayTo-
COMHBIH pPelecCUBHBIA WX JOMUHAHTHBIN.

T'eMH3HTOTHOCTH, — COCTOAHUE OPTaHM3MAa, IIPU KOTOPOM Ka-
KOM-TO I'eH IpeAcTaBJeH B OOHOM Xpomocome. Hampumep, B moJo-
BBIX: TOJIBKO B X- X B Y-XpPOMOCOME.

Temoduana — HecBepTHIBa€MOCTb KpoBu. CBABaHA C OTCYTCT-
BUEM pPas3IUYHBIX (DAKTOPOB CBEPTHLIBAHUS KDPOBU, IIOATOMY CY-
I[eCTBYeT HeCKOJbKO (hopM remopuivu. HYarre HabI0LaeTCA reMo-
bunusa A, Hac/eAyIOasacs 0 PeIeCCUBHOMY, CI[EIIIEHHOMY C II0-
JIOM TUITY, HO Apyrue ()OPMbI UMEIOT ayTOCOMHO-PEI[eCCUBHBIN MU
ayTOCOMHO-IOMUHAHTHBIN TUIM HACJIEIOBAHUA.

T'en — mnociemgoBatesnbHOCTh, HyKJeoTunoB B JIHK, xortopasa
00yCJIOBJIMBaET OINpeAeIeHHYI0 (GYHKIIMIO B OpraHusMe uJu obec-
MeYrBaeT TPAHCKPUIIIUIO APYTOT0o reHa.

T'eHeajioruuecKuii MeTOX — 3TO METOJ W3yUYeHUsS POIOCJIOB-
HBIX, C IIOMOIIBI0 KOTOPOT'O IIPOCJIEKUBAETCS pacipernesieHue 6o-
Je3Hu (IpU3HaKa) B ceMbe UM B POAY C YKa3aHMEM THUIA POJCT-
BEHHBIX CBS3€H MeK Iy YJeHaMU POJOCTIOBHOM.

TemeTnka — HayKa O 3aKOHOMEPHOCTSAX SABJEHUM HaCJEICT-
BEHHOCTH U M3MEHUUBOCTHU.

TeHeTnuecKkas KapTa XpoMOCOMBI — CX€Ma B3aMMHOTO PacIio-
JIOJKEeHUs TeHOB, HAaXONAIIUXCS B OJHOM IPYIIIIe CIEIJIeHUA.

T'eneTnueckmii Koa — cucTeMa 3anucu MHGOPMAIUU O IIOCJTIe-
IOBATEJbHOCTA PACIOJOMKEHUA AMHUHOKHCJIOT B OeJKax ¢ IIo-
MOIIBIO TIOCJIEOBATEJIHLHOCTH PACIIOJNIOMKEHUS HYKJIEOTHUI0B B WH-
dopmanuonnoii PHK.
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T'enHple MyTanum — MyTalluu, CBIBAHHBIE C U3BMEHEHUEM II0-
caenoBaTeabHocT HyKJaeoTuznoB B [[HK. HaubGonee uacto BCTpe-
HaoImuica TUI MyTaui.

T'eHoM — KOMILJIEKC I'€HOB, COIepPIKaIIniics B rallJIONTHOM Ha-
6ope XPOMOCOM.

T'eHoMHBIE MyTalMU — MYyTaIlUU, IIPUBOAAIINE K U3SMEHEHUIO
YKCcJIa XPOMOCOM B XPOMOCOMHOM Habope. PaszinuaioT syIIouguio
(KpaTHOEe TAIJIONZHOMY HaA0OPY XPOMOCOM) M aHEYIJIOUAWIO (He
KpaTHOe rarJIougHOMY).

T'enotunn — 1) BcaA reHermueckasa mHGOpPMAIUA OPraHU3MAa;
2) reHeTUYeCKasA XapaKTepUCTHUKA OpraHu3Ma IO OJHOMY WJIU He-
CKOJIbKUM M3y4YaeMbIM JIOKYCaM.

T'eHo(oHA — COBOKYIIHOCTH T'€HOB, UMEIOIIINXCA B T€HOTUIIAX
Bcex ocobell B monyaAnuu (reHoGoH I HOMyaAINT) NI Buaa (reHo-
doHz BugA).

TereporamerHsIii (IUraMeTHBINH) MOJI — IIOJ, ¥ KOTOPOTO 00-
pasyioTcs pasHbIe cOpTa raMeT IO IIOJIOBBIM xXpomocoMmaMm (¢ X- u
Y-xpomocomamu).

T'eTepo3uroTHoCTh — HAJMWUYNE B I'€HOTHUIIE PA3HBIX ajljieseit
aHaiausupyemoro resa. [Ipu cKpenuBaHuM IreTePO3UTOTHBIX Opra-
HMU3MOB HaOJIOfaeTcsA IOSBJIEHNE HEeCKOJbKUX KJIACCOB IIOTOMKOB
(paciienyienue).

T'eTepoxpoMocoOMBI — I10JI0BBIE (Pa3HbIE) XPOMOCOMBI.

Tubpung — orzesnbHas 0cO0b TMOPUIHOTO TOKOJIEHUA.

TuGpuausamusa — cKpel[uBaHie ABYX OPTaHU3MOB, OTJINUATO-
IUXCA aJIbTeDHATUBHBIMY IPU3HAKAMMU.

T'uGpuaHoe MOKOJIeHNEe — IIOTOMCTBO, IMMOJYYEHHOe IIPU TOPU-
IU3aIUU.

T'unepTpuxo3 — BoJocaThle YIIX Y MY»KUMH, BOJIOCHI BEIpacTa-
IOT TI0 KPAalo YIIHOH PaKOBUHBI, MOABIAITCA K 17 rogam KU3HU.
T'en HaxoxuTcsa B Y-XxpomocoMe (ToJaHAPUYECKUHA IPUBHAK).

Tumocras — TUI B3aMMOJEMCTBHUS I'€HOB, KOTJA JeHCTBUE aJI-
Jiesel OMHOTO reHa MOJaBJIEHO AefCTBUEM ajljiesieil APYTroro rexHa.

Tomanapuyecknii MpU3HAK — IPU3HAK, UMEIOIIUICA TOJHKO
Yy MY)KUYMH U Tepemalol[uiicss BCEM CBIHOBbAM; HacJeayeTcd Kak
CIIEIJIEHHBI ¢ Y -XPOMOCOMOTA.

T'omoramMeTHSIN IIOJ — II0JI, Y KOTOPOT'O 00pa3yeTcss OAUH COPT
ramer (Bce ¢ X-XpOMOCOMOIi).

T'oMmo3uroTHOCTH — OIpEZeieHre MPU3HAKa OAVHAKOBBIMU aJl-
JenaMu ogHoro reHa. CKpeliuBaHue TOMO3UTOTHBIX OPraHU3MOB Ja-
€T B IIOTOMCTBE OAWH (heHOTUINYECKUN KJiacc (HET PaCIIeNIeHnd).

T'omosioruuHBIE XPOMOCOMBI — XPOMOCOMBI, UMeIOIIIe o0IIee
OPOUCXOMKIACHNE U II09TOMY MOP(OJOrMUYEeCK! U TeHEeTUUECKU
CXOIHEIE.

T'onaga — moJioBasd sKejieda y "KUBOTHBIX: AUYHUK, CEMEHHUK.

T'pymma cuemnieHus — TeHbl, PAaCIOJIOKEHHBIE B OZHOI XPOMOCOME.

I[a.mﬂ*ormsm — IIBeTOBAasA CJIENoTa (aXpoMaToIuA), HeCIocoo-
HOCTBH Pas3jnyaTh KPACHBIH (IPOTAHONUA), 3€JIEeHBIHN (IeliTepaHO-
nus), cuHuil (TpuTaHonus) nBera. HacyegoBaHue peliecCuUBHOE,
CIIeIlJIEHHOe ¢ moJioM. EcTh (hopMbI, HACJIEAYIOIMECS IO ayTOCOM-
HO-PEeIeCCUBHOMY TUIIY.
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Hemeuuss — BHYTPUXPOMOCOMHAS IIEPECTPOMKA, BBIpAXKalo-
miasics B IIOTepe BHYTPEHHEro yyacTKa XPOMOCOMEI (HeXBaTKa).

Hedumencu — BHYTPUXPOMOCOMHAsS IIEPECTPOMKA, BBIpa-
JKaIoIascA B IIOTepe KOHIIEBOTO YUaCTKa XPOMOCOMEI (HEXBATKA).

JAuruépunHoe CKpeliuBaHMe — CKpeIlIVBaHWE OPraHM3MOB,
aHAJIU3UPYEMbBIX II0 ABYM IIapaM ajJbTepPHATUBHBIX MPU3HAKOB.

Junuaoux — opraHusM (KJIeTKa), COAEpKaIuil B Aapax KJie-
TOK IO ABa Habopa XpomocoM (OAWH Ha0Op IIOJy4YeH OT MaTepH,
IPYToii TAKOU JKe — OT OTIIa).

OAHK (me30xcupubOHYKJIENHOBAA KUCJIOTA) — IPUPOISHOE BbI-
COKOMOJIEKYJISIPHOE OpraHNWUYecKoe CoelnHeHre, OMOIIoanuMep, CO-
CTOAIIUM U3 a30TUCTOr0 OCHOBaHUS (aJeHuHa, TUMUHA, I'yaHWHAa,
IIUTO3UHA), 5-YTJIEPOJHOTO MOHOCAXapuja — Ae30KCUPUO03EI U OC-
TaTka (QochopHoii KucaoTel. IIpencrasiserT cob0il ABONHYIO CIIH-
panbryio mosiekysy. [IHK obecieunBaeT xpaHeHue, Ilepeady 1 pea-
JIN3AITMIO HACJIeACTBeHHON nH(pOpMaIlul B KJIETKe.

JOMUHAHTHBINA T'eH — TI'eH, IIOJaBJIAIOIINNI IIPOABJIEHYE IPYTO-
IO aJLyesid JAaHHOTO TeHa U IPOABJIAIONMHICS CaM.

JdoMuHUpOBaHMEe — SBJIEHUE IIPe00JaJaHUA OTHOTO IMPU3HA-
Ka HaJ JpYyTUM.
Jdynaukamus — BHYTPUXPOMOCOMHAs IIepecTpOiKa, BhIpa-

JKamnmadacAa B IIOBTOPEHNN OAMHAKOBBIX YHaCTKOB XPOMOCOMBI.

3m‘0’ra — KJIETKa, 06pa3y10maﬁc;{ B pe3yJibTare CJIUAHUA (OHJIO-
/IOTBOpeHI/IH) JABYX IIOJIOBBIX KJIETOK: HﬁHeKJIeTKPI " criepMaTro3onga.

I/I,zmonm ceMeifHasl aMaBPOTHUYECKAdA — IepeOdpOMaKyJIAp-
HadA JereHepaius, XapaKTepU3yIaacsa IPOrPECCUPYIONNM CHU-
JKeHUeM 3peHUsd, JereHepalueil MHTENJIEeKTa, HeBPOJOTUUECKUMU
¥ IBUTATEJIbHBIMU PAacCTPOMCTBAMU, IpUMagKaMu. ViMeeT HeCKOJIb-
Ko dopm. Ogua us ¢popm (Teit-Caxca) nmeeT ayTOCOMHO-PEIECCUB-
HBII THUII HACJIeLOBaHUA.

N3MeHYUBOCTh — OJHO M3 CBOICTB »KMBOT'0 OpPraHMW3Ma: CIIO-
COOHOCTH IIPHUOOPETaTh HOBbIE CBOMCTBA 1 IPU3HAKMH.

Nu6pemunsie Opaku (pOACTBEHHBIE OpaKkm) — Opaku MexIy
KPOBHBIMU DOACTBEHHUKAMU 2-11 UJIU Jajiee CTeIIeH! POJCTBA.

HNHOpuauHT — criapuBaHue ocobeli, COCTOAIINX B POJACTBE.

HHBepcus — BHYTPUXPOMOCOMHAS IEPECTPOIHKA, 3aKJIHOUAT0-
mascsad B MePeBepPThIBAHUM BHYTPEHHEro Yy4acTKa XPOMOCOMBI Ha
180°. B mpegesax nHBepPCUU I'eHbl PACIIOJIATal0TCA B 00OPATHOM IIO-
panke. HBepcus: MOKeT ObITH IapalleHTPUUECKOIi (B OLHOM ILIeuUe
XPOMOCOMBI) 1 IEPUIIEHTPUUECKO (B 000UX IIIedax).

Huaruourop (cympeccop) — TreH, MOJABIAIONUI IDPOABICHUE
IPYTOT0 HeajeJIbHOTO reHa.

Rapuommes — HempaMoOe JejieHue sSapa KJIeTKU, COCTOsIIee
u3 4 a3 murTosa.

Kapuorun — XpomMoCcOMHBINM HAaO0OP KJIETKYU MV OpTaHU3Ma.

KaeTouHslii IUKI — II0CJIEJ0BATEILHOCTh COOBITHII, IIPOUCXO-
IAIUX B KJIETKe ¢ MOMEHTa ee 00pasoBaHUs [0 JAeJIeHUs Ha Jouep-
HUE KJIeTKHU.
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KomomMunupoBaHme — OHO M3 B3aUMOJEMCTBUM aJJIeJIbHBIX
TeHOB: IIPOABJIEHNE B reT€PO3UTOTHOM COCTOSHUM ITPU3HAKOB, OII-
peneiseMbIX 00eMMU aJIJIeIIMU.

Komon — Tpumier HyKiIeoTumoB B mHpopmamnuonunoii PHK,
KOIUPYIOIIUI BKJIOUEHUE OIpeleIeHHON aMUHOKUCJIOTEHI B IIOJIU-
MenTum, Ju00 CUrHAJ Havajia MY 3aBepIeHus TPAHCKPUIIITNHU.

Komnayng — opraHmsm, reTepoO3WTOTHBHIM IO ABYM MYTAaHT-
HBIM aJIJIeJIAM OIHOI'O U TOr'O »Ke JIOKyca.

KoMiuieMeHTapHOCTh — B3aMMOIIOMOIIb (B3aMMOOIIOJIHE-
HUe) 'eHOB B Pa3BUTHUU IIpU3HaKa (CBOCTBA) OpraHuaMa.

Kpucc-kpocc-Hacieqopanue — HacjaeIOBaHUE II0 THITY
«KpecT-HaKpecT», T. €. IPU3HAK IepeJaeTcs OT MaTepeil K ChIHOBb-
SAM, OT OTIIOB — JOYePAM.

Konbloranua XpoMOCOM — B3aMMHOE HPUTAKEHUE TOMOJIO-
TUYHBIX XPOMOCOM (MJIM TOMOJIOTMYHBIX YYaCTKOB XPOMOCOM), B
pesyJabTaTe 4ero roMOJIOTHYHBIE XPOMOCOMBI (MM YUaCTKU) OKa-
3BIBAIOTCS B TECHOM KOHTAKTE APYT C IPYTOM.

Kpoccunrosep (mepekpect xpomocoM) — oOMeH ydyacTKaMU
(u anyIenaMy TeHOB) MEXKIY IOMOJIOTMYHBIMM XPOMOCOMAaMU IIPU
UX KOH'BIOTAIIUU.

Kpoccosepnrie rameTs! ((heHOTHIINUECKHE KJIACCHI) — TaMeThI
(4 KJIacChl), BOSHUKIIINE B PE3yJIbTaTe KPOCCUHIOBEPA.

Jleransuerit ren — reH, BBI3BIBAIOIUY Ir'rbesb opranusma (re-
HOTHIIA).
JIokyc — MecTO IIOJIOKEHMA TeHa B XPOMOCOME.

Mampocnopm (Meracmopsl) — KpYIIHBIE CIOPBI, 00pasylo-
myeca y PasHOCIHOPOBBLIX PACTEHUM B MaKPOCIOPAHTUU (CeMAMOY-
Ke), U3 KOTOPBhIX pa3BUBaIOTCA KeHcKue ramerodutbl. O6pasyior-
cA B pe3yJbTaTe Meito3a U3 MaTePUHCKUX KJIETOK MaKpPOCIIODP.

MaTpuuHble peakIMH — 9TO PEAKIIUU CUHTEe3a HOBBIX COEIU-
HEHUH Ha OCHOBE «CTapbIX» MaKPOMOJIEKYJI, MCHOJHSIIOMIUX POJIb
MAaTPHUILBI, T. €. GOPMBI, Konuu AJA o6pasra.

Meito3 — aBa mocjemoBaTeJ bHBIX (1-e 1 2-e) HesleHuA Aapa 3a-
POABIIIIEBOM (IIOJIOBOM) KJIETKMW IIPW OJHOM IIUKJIE PEIINKAIUU,
B pesyJibTaTe uyero o0pasyioTcA rarnJouaHble KIeTKU.

MengenupoBaHue — HacJieLOBaHUE OIPENEeJIEHHOTO IPU3HAKA
(6o1e3HM) B cooTBeTCTBUU ¢ 3aKkoHamu I'. Menngesns.

Mwurto3 — HempsMoOe IejieHUe KJIETKU, B Pe3yJbTaTe KOTOPOTO
JouepHUe KJETKU IPUOOPeTAIoT UAEHTUUHYIO MeHeTUYeCKYIO WH-
(opmanuio.

MHoxecTBeHHBIE AJIJIEIU — HAJUUMe B IOMYJIANNY (MU Y BU-
Ia) 6oJiee IBYX aJLjiesieil OMHOTO U TOTO Ke JIOKyca.

MomguduranymonHas (HeHaclaeqCTBeHHAs, (heHOTHNUUYEeCKasT)
M3MEHYUBOCTh — HEHAacCJIe[[CTBeHHOe U3MeHeHUe IIPU3HAKOB opra-
HM3MAa B IpelesiaXx HOPMBI peaKI[UMU, OIpenessdeMble T'eHOTUIIOM,
O[T BIAUSHUEM YCJIOBUM OKPYIKAIOIIEH Cpebl.

MoHoru6pumHOe CKpelBaHNe — CKPeI[UBaHNe OPraHu3MOB,
aHAJIU3UPYEMbIX II0 OJHOM ITape aJIbTepPHATHBHBIX IPU3HAKOB.

MoHoMepbI — IIPOCTOE BEIIeCTBO, COCTABJIAIOIEe 3BEHO OMO-
nosiuMepa. Ilomumep, B MOJIEKyJie KOTOPOTO I'PYIIIIa MOHOMEDPOB
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MepUOANYECKH TOBTOPSAETCSA, HasblBaeTcsa peryiaspHbiM. K pery-
JSAPHBIM OHMOIIOJIMMEPaM OTHOCATCA yrJieBoAbl, aununbl u ATO.
ITomumepsl, B KOTOPHIX HET BUAMMON 3aKOHOMEPHOCTHU B ITOBTODSIE-
MOCTYX MOHOMEDOB, Ha3bIBAIOTCA HEPETYJIAPHBIMU. K HUM OTHOCAT-
ca GeJIKU 1 HyKJIEMHOBBIE KUCJIOTHI.
MoHocoMus — OTCYTCTBYE B KAPUOTUIIE OTHOM XPOMOCOMBI.
Mopranuga — pacCTosSAHME MeXKJy ABYMs TreHaMH, 4acToTa
KPOCCHHTOBepa MeX Iy KOTOPBIMU cocTasiseT 1%.
MykoBucuumgo3 — KucToGubpos MoAKeSTyI0UHO JKeIe3hl.
Myraren — (QusndecKuil, XUMUYEeCKNI 160 OGMOIOTHUECKU
areHT, YBeJIUUNBAIOIINI YaCTOTY BOSHUKHOBEHUA MYTaIlU.
MyTtaHT — OopranusM, HECYIIU MYyTAHTHBIN aJlJIeb.
MyTamuu caBura paMKd — JeJIel[UU UM NHBEPCUU YUaCTKOB
mosaekyabl [[HK, paszmepsl KOTOPHIX HE KDATHBI TPEM OCHOBAHUSIM.
Myranmua — wu3MeHEHHWe B HAaCJEeACTBEHHBIX CTPYKTypax
(IHK, ren, xpomocoma, reHoM). MyTatiuu GbIBaioT: 1) TeHOMHBIE —
TMOIUILJIOUAUA U SYILIOANA; 2) XPOMOCOMHbBIE — WHBEPCUU, TYILIU-
Kaluy, TPAHCJOKAIIUU, HeJelnuu; 3) TeHHble, MU TOUKOBBIE —
TPAHC3UIINU, TPAHCBEPCUU.

HaCJIe,I[CTBeHHaﬂ 00JIe3Hb — 060JIE3Hb, IJIsT KOTOPOIl 3TUOJIOTH-
yecKUM (PaKTOpOM SABJISAETCS I'eHHAs, XPOMOCOMHAs WU T'€HOM-
Has MyTamus.

HacnencrBeHHAsET M3MEHYHBOCTh — HACJEICTBEHHBIE N3MEHE-
HUS MPU3HAKOB OpraHmsMa, oIpejesseMble TeHOTHUIIOM U COXpa-
HAEMBIE B PAAY TOKOJIEHUH.

HaciegcTBeHHOCTh — OIHO M3 CBOMCTB JKMBBIX OPTraHU3MOB:
CIIOCOOHOCTh OPraHM3MOB IlepelaBaTh CBOM CBOMCTBA M IMPU3HAKU
CBOUM IIOTOMKAaM.

HenaciegcTrBeHHAST U3MEHUYMBOCTh — CM. MOAUDUKAIIMOHHAS
M3MEHUYUBOCTbD.

HoHceHC-MyTaum — TeHHBIE MYTaIlUU, IPUBOAAIINE K o6pa-
30BaHUIO KOJOHA-TEPMUHATOPA BMECTO CMBICJIOBOTO KOMOHA.

Henonxoe qoMuHHpOBaHME MPU3HAKOB — 3TO (hopMa HacJeqo0-
BaHWsA, IPU KOTOPOH Y IeTePO3UTOTHBIX TMOPUI0B IIEPBOTrO IIOKO-
JeHusa GopMuUpyeTcsi HPOMEKYTOUHBIN (cpemHuit) (PeHOTHII 1O
CPaBHEHUIO C POAUTEIbCKUMU OPraHN3MaMU.

Hopma peakuum — guamnasoH U3MEeHUYUBOCTHU (PeHOTUIIOB IIPU
OIHOM Y TOM K€ T€HOTHIIE B PA3JINYHBIX YCIOBUAX CPEMIbI.

Hocurens — nHAUBU, UMEIOIINI OMHY KOIUIO IreHa, KOTOPBIHA
00ycIaBIMBAET PEIeCCUBHYIO 060JIe3Hb, M OAHY KO0 HOPMAaJIbHO-
TO reHa.

HykaenHoOBBIE KUCIOTHI — IIPUPOAHBIE BHICOKOMOJIEKYJISIPHBIE
OopraHryecKye CoeIUHeHUs, 00ecIeurBalole XpaHeHne 1 mepegaay
HACJIeICTBEHHOU (MeHEeTUYecKoli) MHPOPMAIIUM B JKUBBIX OPTaHU3-
Max. OTO BalKHeUIMe OMOMOJMMEpPHI, OIPEAEIAON[e OCHOBHBIE
CBOMCTBA KMBOTO. B IpHpome CYIIecTBYIOT HYKJIENHOBBIE KHCJIOTHI
IBYX TUIIOB, PA3IUYAIOIIMECSA II0 COCTABY, CTPOEHUIO U (DYHKIIUAM.
OfHa U3 HUX COAEPIKUT YIJIEBOTHBIM KOMIIOHEHT Ie30KCHUPU003y U
Ha3BaHBI Ae30KcupuboHyKIenHOoBoM Kuciaoroit (JJHK). Ipyrasa co-
Iep KUT prbo3y 1 HasBaHa PUOOHYKJIenHOBOI Kucioroil (PHK).
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Qorenes — mpomecc pasMHOMEHUA, POCTA ¥ PASBUTHS JKEH-
CKUX IIOJIOBBIX KJIETOK B ANUYHUKAX.

Ooronmii — AUIIONZHAA KJIETKA ANYHUKA KUBOTHBIX, DA3M-
HOXKAIOIAACA MUTOTUYECKUM ITyTeM, MaTePUHCKas KJeTKa sii-
EeKJIETKU.

Oonur I (mepBoro mopsAaka) — JUIIOULHAA KJIETKA AUYHUKA
SKUBOTHBIX, 00pasyoIIasacsa 13 OOTOHUS II0CJIe IIEPHO0/a eTo POCTa.

Oouur II (BTOporo mopsgka) — ranjoufHas KJIeTKa AUUYHUKA
SKUBOTHBIX, 00pAasyoIIascsi B Pe3yJbTaTe DPEIyKIMOHHOIO HAeJie-
HUA Meiiosa oonura I, mpefliecTBeHHUK ANIIEKIETKU.

OHTOreHes — WHAWBUAYAJIbHOE PA3BUTHE OPraHWU3Ma OT MO-
MeHTa 00pa30BaHUA BUTOTHL IO CMEPTH.

OmrogoTBOpeHne (CHHraMus) — IIPOLIECC CIAUAHUSA JBYX II0JIO-
BBIX KJIETOK.

OTocKiIepo3 — ouYaroBoe ImopaskeHue KOCTOUEK CPeJHEero yxa,
croco0HOe BHI3BATH IVIyXO0Ty. HaciemoBaHve ayToCOMHO-TOMUHAHT-
HOe ¢ IeHeTPaHTHOCTEI0 30% .

IMaavukens — cBOOOAHOE cayuaiilHOe CKpellmBaHUe ocobeil
C PasJIUYHBIMU TeHOTHUIIAMU B II€PEKPECTHOOILIOAOTBOPAIOIIENCa
HOIYJIAIMH.

IIapreHoreHes — pa3BuUTHE AUIEKJIETOK 6€3 OIJIOJOTBOPEHUA.

IleHeTpaHTHOCTh — BEPOATHOCTD IIPOSIBJICHUS reHa B GeHOTHU-
me oco0u; BhIpa)kaeTcs B IPOIEHTaX 0co0ell, MMEIoINX TaHHBIN
OPU3HAK, ONpeaesieMblii NJOMUHAHTHBIM Te€HOM WJIU pPeIlecCUB-
HBIM (B TOMO3SUTOTHOM COCTOSHUM).

IIneiioTponmsa — MHOYKEeCTBEHHOe JeiiCTBUE IreHa, T. €. 3aMEeTHOe
BJIMSIHE OJHOI'O I'eHAa HA JBa MU 0OJIbIIee KOJINYECTBO IPU3HAKOB.

IToruru6puaHOEe CKpenMBaHUWEe — CKpeIllBaHUEe OpraHu3-
MOB, aHAJU3WPYEMBIX II0 TpeM u 0oJjiee IapaM aJbTePHATHUBHBIX
IPU3HAKOB.

IMonumakTuauA — pasBUTHE JUIIHUX MaJblieB (MHOroma-
JaocTh). OmpeensieTcsi ayTOCOMHO-AOMUHAHTHBIM I'€HOM C HemoJI-
HOM IIeHeTPAHTHOCTHIO 1 N3MEHUNBOM 3KCIIPECCUBHOCTHIO.

Ilonumepua — BIMAHWE Ha PasBUTHE MPU3HAKOB IBYX UJIU
0OJIBIIIEr0 KOJIMUYECTBA I'€HOB C OJHO3HAUHBIM AgeiicTBueM. Iloaume-
pusa GbIBaeT KyMYJSATHUBHOMN (HAKONMUTEJNbHOIT), €CJU HAKOIJIEHVE
IOMUHAHTHBIX ajijejiell 9THUX IIOJUTeHOB IPUBOAUT K YCUJIEHUIO
pasBUTHA IPU3HAKA, 1 HEKYMYJIATUBHON. IIposABIeHe MOIUTreHOB
TOABEPKEHO CUJILHOMY BJIMAHUIO YCJIOBUM BHEIIHEI cpeabl (KOJIu-
YyeCcTBEHHBIE IPU3HAKH).

ITonummons — oOpraHmaM, COZEPKAINE HECKOJBKO (0oJbIle
IBYX) HaOOPOB XPOMOCOM.
ITonHoe moMuHHMpOBaHWME NPU3HAKOB — (opma HacjeoBa-

HUA, IPU KOTOPO# ¥y TuOpUA0B HaOMIOAAIOTCA TaKkue »Ke (DeHOTHUIIBI,
KaK U Y POAUTEJIeH.

ITosoBBIe XpoMOCOMEBI (TE€TEPOXPOMOCOMBI) — OJHA ITapa Xpo-
MOCOM, II0 KOTOPOM OTJINUAIOTCA 0COOM Pa3HOTO II0JIa.

ITomynsmusa — rpy1ia cBOGOHO CKPEITUBAIOITUXCSA 0C00ei OTHOro
BUJIa, CYIIIECTBYIOIIAA B OIPEAEIeHHOM IIPOCTPAHCTBE I BDEMEHM.

IIporamuoe ompemesieHue IoJia — OIpeAeJieHUE I10Jia IIepes
omyogoTBopeHMeM. IIpu aToM caMKa o0pas3yeT [Ba THIIA AHIEKJIe-
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TOK: KPYIIHBIE, M3 KOTOPHIX PAa3BUBAIOTCS CAMKHU, U MEJKUe, U3 KO-
TOPBIX Pa3BUBAIOTCA CaMIlbl. B 9TOM ciyuae OILIOZ0TBOpPEHME B OII-
pelieleHUM II0JIa He UTPaeT POJU, a 3HAUeHUe MMeeT KOJUYECTBO
IUTOILIa3Mbl (IUTATEJIbHBIX BEIIIECTB).

IIpo6anx — U0, IO OTHOIIEHUIO K KOTOPOMY CTPOUTCS PO-
IOCJIOBHAS.

IIpokapuoTsl — OJHOKJIETOUYHBIE O6e3bANepHbIe OPraHU3MBI,
MMeoIIre YIIPOIIeHHYI0 BHYTPEeHHIO opranusamnuio. K mpokapuoram
OTHOCSITCS IIPEUMYIIECTBEHHO OaKTePUU ¥ HEKOTOPhIe BOJAOPOCIIH.

IIcopnasd — uemnryiiuaTo-KOPKOBBIE W HIYCTYJIE3HBIE IOPaKe-
HUA KOKHU, TOJIOBBI U APYTUX YacTell Teja, MHOTa COIIPOBOKIATO-
muecss CUJbHBIM 3yJOM W CTATMBaHWEM KoxKu. HaciemoBanue
ayTOCOMHO-PeIleCCUBHOE, NHOTIa JOMUHAHTHOE.

IITo3 BpoOKIEeHHBII — ONYIeHWEe BEepXHEero BeKa y uejioBeKa
B pesyJbTaTe HeIOpPasBUTHUS WY OTCYTCTBUS MBIMIIBI UJIKX IIOPAa-
JKeHUs ee HEPBA, HACJIeZOBaHUE YaIle II0 ayTOCOMHO-DPEIeCCUBHO-
MY THUITY, PEIKO JOMUHAHTHBIN UJIU CIEIJICHHBIN C T0JIOM THII.

Pacmermelme — IMOABJIEHNE B IOTOMCTBE OTJINYAOIUXCS
IPYT OT Apyra ocobeil (pasHbIX (PEHOTUIUYECKUX U T'€HOTUIINUEe-
CKUX KJIACCOB).

PenykunuoHnHnoe nenenne — JejieHre Meio03a, CBA3AHHOE C YMEHb-
IIeHeM YmCJIa HaGOpOB XPOMOCOM BIBOE B PE3YJIbTATEe PACXOMKICHIISA
TOMOJIOTMYHBIX XPOMOCOM K PA3HbIM IIOJI0CAM MATEPUHCKON KJIETKH,
a cJIeZloBaTeJIbLHO, ITOMANAOIINX B Pa3Hble JOUepHIE KICTKH.

Pegynaumkanua XpoMocoM — caMoBocIpousBeneHue (yIBoe-
HIUEe) XPOMOCOM, II0CJIe UeT0o KasKaasi XpoMocoMa OyIeT COCTOATD 13
IBYX OOUHAKOBBIX (cecTpmHCKUX) XxpomaTtuz. [IpoucxoauT B CuH-
TEeTUYECKUH MepUo NHTepDasbl.

Pennmukanusa — camoBocmpousBeseHue moJsiekyn [JHE (uiau
PHEK) na maTpuiiax MmaTepuHCKUX MOJIeKyJi. IIpu aToM HYKJIEeOTH-
Ibl MIPUCOENUHSAIOTCA BOJOPOAHBIMM CBS3AMH B 00JIaCTU a30THC-
TBIX OCHOBAHUU IO MPUHIIUNY KOMILIEMEHTAPHOCTH K HYKJIEOTH-
IaM MATPUIILI ¥ CIIMBAIOTCA MEXAY CO00M B KOMILIEMEHTApHYIO
nensb GochopHO-3(pUPHBIMU CBA3AMU. B pesysbTaTe pemanuKamuu
u3 ogHoU MmaTepuHCcKoi moJsieKyabl [JJTHK obpasyioTcs nBe Takue ke
IOUYEePHUE MOJIEKYJIbI.

PernnoOmacTomMa — 3JI0KaueCTBeHHAs OMYXOJIb Ijia3a, MCXO-
IAIasi U3 HePBHBIX 9JI€MEeHTOB ceTuaTKu. HaciemoBaume ayTocoM-
HO-PEeIeCCUBHOE C ITeHeTPaHTHOCTBIO 60% .

PenieccuBHBIN reH — T'eH, IIPOABJIEHIE KOTOPOTO II0AaBIAETCA
aJJIeIsIMU JaHHOT'O reHa.

PenunpokHoe CKpemuBaHuMe — CKpeIlUBaHWE B 000OMX Ha-
OpaBJeHuAX, T. €. B OAHOM CKpeIMBAHUU B KauecTBe mMarepu Oe-
percs omHa popMa, a OTIA — Apyrasi, B 00paTHOM CKPEIUBAHUU —
Ha000pOT.

PubGocoma — HeOOJIbINNE BHYTPUKJIETOUHbBIE YACTUIIBI, COCTOA-
mue u3 p-PHK u Geska, Ha KOTOPBIX IPOUCXOAUT CUHTE3 IIOJIU-
HeNTUIHBIX Ieme.

PomocioBHaa — cxeMma, ITOKa3bIBAOIasA POACTBO MEXKIY UJie-
HaMU OJHOI CeMbU B PAAY ITOKOJIEHUH.
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Cuéerr — JIeTH OSHOU PONUTEJBCKOI Haphl: 6PAThA U CECTPHI.

CuHraMHoe ompeqeneHne moja (TeHeTHYECKOe OIpeaeieHue
1M0JIa) — OIpeZieieHre I0Jia B MOMEHT OILIOJOTBOPEHUA AUIeKJIeT-
KU, 3aBUCUT OT TOT'0, KAKIe IIOJOBbIE XPOMOCOMBI IIOIIAAyT B 3UTOTY.

CuHIaKTHINA — cpalleHue naabiieB. CTelneHb BbIPAKeHHOCTH
mpus3HaKa pasandHasg. AyTOCOMHO-IOMUHAHTHOE HACJIeJOBAaHE.

CUHApPOM — KOMILIEKC aHOMAJbHBIX HPU3HAKOB U CBOICTB,
XapaKTepU3YOIMUA MHOrYe HACJIeICTBeHHBbIe aHoMaauu (B TOM
YKCJIe UEJIOBEKA).

CrnepMaToroHuii — AUIJIOMAHASA KJIETKA CeMEHHWKA KUBOT-
HBIX, Da3MHOMKAIOIIAACA MUTOTHUECKMM HOyTeM. MaTepuHCKasa
KJIETKA CIIePMAaTO30UI0B.

CrnepMaTo3oua — IIOABMIKHASA MYIKCKas IT0JI0BAsA KJIETKA.

CruepMaTuabl — TalIONIHBIE KJIETKH CEMEHHUKOB JKXUBOTHBIX,
obpasyroIrecsa B pesyIbTaTe SKBAI[MOHHOIO JeJIeHusT Meliosa ciep-
MAaTOITUTOB 2-T0 IIOPAAKA; MPEIIIeCTBeHHUKY CIIEPMATO30MUI0B.

Cuepmaronutsl I (ciepmaTonuTsl 1-ro mopAgKa) — IUILIOML-
HbIE€ KJIEeTKM CEMEHHUKOB JKMBOTHBIX, 00pasymoInuecsa B pe3yIbTa-
Te POCTa CIEPMATOTOHMEB.

Cnepmatouutsi II (ciepMaTonuTsl 2-ro mMopAmKa) — raiiiof-
HBIE€ KJIETKU CEMEHHUKOB JKMBOTHBIX, 00pasyooIuecsa B pe3yJibTa-
Te PEeIYKIIMOHHOIO JeJIeHNs Melio3a CIIepMAaTOIUTOB 1-ro mopAaKa.

Cnepmuii — HeIOZBUIKHASA MY’KCKas I0J0Bas KjeTKa (y ce-
MeHHBIX PacTeHu’it).

Cmopa — OJHOKJIETOUHOE HEIIOABU;KHOe 00pa3oBaHue, NMeIo-
miee oquH HAG0pP XPOMOCOM U SBJIAIOIIEECA CPENCTBOM 0ECIIoJIoro
PasMHOMKEHUs BBICIINX pacTeHUil (B OTJIUYME OT CIIOp OaKTepui,
CIIYKAIUX UIA IEePEeKUBAHUA KJIETOK B 9KCTPEMAIbLHBIX YCJIOBU-
Ax). 300CHIOPHI — IMOABUMKHBIE CIIOPHI Y BOJOPOCJIEH.

CroopaHruii — opraH cruopoduTa y BLICIINX PACTEHUM, B KO-
TOPOM 00Pas3yIOTCA CIOPHI IIyTeM Meitosa.

Cmoporenes — mpoiiecc 06pasoBaHus CIOP.

Cmopouur — MaTepuHCKasa (MCXOMHAA AWILIOUAHAA) KJETKA
cmop.

Cynpeccop — cm. Huzubumop.

Cueniienre reHOB — TEHIEHIUS IPYIIIbI FT€HOB HACIE[0BATHC
BMeCTe B TOM COUETaHUU, B KOTOPOM OHU OBIIN Y UCXOAHBIX POIU-
Teseli. MaTepualbHON OCHOBOU CIIEILIEHUS SABJAETCS JIOKAJIN3a-
A 3TOM I'PYIIIELI T€HOB B OQHOM XpOMOCOMe.

Tanaccemus — anemus MUKpoIUTapHas, anemus Kymiu, o0yc-
JIOBJIEHA HapyIIleHWeM CHUHTe3a «B3pPOCJOro» remMoriaobouHa. B pe-
3yJbTaTe CUHTEe3a IJIOAHOTO (3MOPHMOHAIBHOTO) I'eMOTJIOOMHA dPUT-
poruThl MOPGOJIOTMUECKH U3MeHeHbI (MUIlleHeBuAHAs (hopma), Ha-
OJII0aeTCs TaK)Ke JKeJNTyxXa, U3BMeHeHUs B cKejeTe u aAp. Vmeer
IBe (OpMBI B 3aBUCHUMOCTY OT MOBPEMKAEHUS O- U [3- Iemnei reMo-
riobuHa. I'omosurorel mo (-rasmaccemum (GOJbINIas TalacCeMUA)
00BIYHO ITOTUOAIOT 4O IIOJIOBOIT 3PEJIOCTH, TeTEePO3UTOTHI (MaJiasa Ta-
JacceMus) yCTOMYMBHI K MajaApuu. PacmpocTpaHeHa B OCHOBHOM
B CpenuseMHOMOpBLE, HO UMeeTCA U B IPyrux crpaHax. Haciemosa-
HUE ayTOCOMHOE C HEeIIOJHBIM JOMUHUPOBAHUEM.
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TOTHIIOTEHTHOCTh — CBOICTBO KaXKJ0M KJIETKU, 00pasyIroIiei-
csA B IIpollecce MUTO3a, 00JIaJaTh MOJHBIM (DOHIOM I'eHEeTHYEeCKOro
MaTepuaja, IPUCYIINM JaHHOMY KHUBOMY OPraHu3MYy.

TpancBepcuss — BUJ TeHHOI MyTaIlUU ¢ 3aMEHOM map HYKJIeO-
TUAOB: 3aMeHa OJHOTO ITyPUHOBOT'O OCHOBAHMA HA OJHO IUPUMUIU-
HOBOE UJIX Hao0OpOT (aJeHrH Ha IIUTO3WH, 'YaHUH Ha TUMUH).

Tpanc3unusa — BuUA FeHHOM MYyTAaIlUU C 3aMEHOM I1ap HYKJIEO-
THUIOB: OJHOTO IIyPUHOBOI'O HA OJHO IIYPUHOBOE (aJJeHUH HAa I'yaHUH)
VI OJHOTO NUPUMUIUHOBOTO HA OJHO MUPUMUIUHOBOE (IIUTO3UH
Ha TUMUH).

TpaHCKPMIIIIUA — CUUTHLIBAHME HACJEACTBEHHON NH(OPMAI[UYA
IpU 9KCIpeccuu rexa, T. e. cuured u-PHK depmenrom [[HK-3aBu-
cumoii-PHK-nmonumepasoit Ha matpuie JTHEK.

TpaHcaokamusa — BUJ XPOMOCOMHOM MYyTAaI[UU: IIEPEHOC YaCTHU
XPOMOCOMBI, KaK ITPABUJIO, HA HETOMOJIOTUUYHYIO XPOMOCOMY.

TpaHcaaumua — mepeBoJ A3bIKa HyKJeoTunoB u-PHK Ha a3bI1K
aMUHOKYCJIOT B IIOJIUIIENTHIAX O€JIKOB, T. €. CUHTE3 IIOJUIIEeIITH/IOB
B pubocomax Ha marpuiiax u-PHEK, npu KoTopoM mOPAAOK BKJIIOUE-
HUA aMUHOKUCJIOT B IIOJUMIENITUABL OIIPeAEeIAETCA ITOPATKOM PACIIO-
aoxxenusa KomouoB B u-PHK, Tak Kak K COOTBETCTBYIOIIUM KOIO-
HAM BOJOPOAHBIMU CBASAMU MOXKET HPUCOEAUHUTHCA AHTUKOIOH
TpaHcnopTHOit PHK, HecyIuii COOTBETCTBYIOIIYIO AMUHOKUCIOTY.

Tpunjger — HauMeHbIIAadA eTWHUIIA HacJeJCTBEHHOU MHOOD-
Manuu (mocjie HyKJIEOTHaa), TPU IOCJeZOBATEJLHO PACIIOJIOKEH-
HBIe HyKJeoTuzxa MoJsekyasl [THK, cooTBeTcTBYyIOIIIIE ONHOI aMu-
HOKMCJIOTE OEJIKOBOI MOJIEKYJIBI.

Tpucomusa — Haauume HOOABOUYHONM XPOMOCOMBI B KapUOTHUIIE
IUTLIOUTHOTO OPraHm3Ma; BUJ MOJUCOMUM, IIPHU KOTOPOM HMMEIOT-
cs TPU TOMOJIOTUYHBIE XPOMOCOMBI. MHIUBUA ¢ TpUCOMUEH Ha3bI-
BaeTCsS TPUCOMUKOM.

(I)eHPIJIReTOHprIH — IIOBBIIIIEHHOE cojJep:KaHue (eHUJaNa-
HUHAa, BI3BBAHHOE OTCYTCTBUEeM (hepMeHTa, IIpeBpalarmIimero ge-
HUJIAJAaHUH B TUPO3UH. PeHUIAJTaHUH OKHUCJIAETCS B (DEHUJIIIH-
POBUHOTPAAHYIO KUCJIOTY, BHIAEIAIONIYIOCS ¢ MOuoii. B pesyabTa-
Te OTpaBJeHUA IeHTPAJbHOM HEPBHOII CHCTEMBLI pPa3BUBaETCS
ciraboymue. AyTOCOMHO-PEIeCCUBHBIN TUII HaCJIeJOBAHUSI.

deH — reHeTHUECKU OOYCJIOBJICHHBIM IMPU3HAK WUJIU CBOMCTBO
opranusMa, He TOAPa3JeJANIUiCA Ha COCTaBHbIE KOMIIOHEHTHI;
pes3yJIbTaT MPOsABJIEeHUA (9KCIIPEeCcCHM) reHa.

@DeHOTUII — COBOKYITHOCTH IPU3HAKOB U CBOMCTB OpraHu3Ma,
oIpefenseMblX B3auMOJeliCTBMEM TI'€HOTHUIIA W BHEIIHell cpeabl
B IIpoIlecce MHAMBUAYAJIBHOTO Pas3BUTUA. TepMuH ymnorpebasercsa
TaKKe I XapaKTepPUCTUKU OTAEJNbHBIX IPU3HAKOB 1 CBOMUCTB.

PDepTUIBHOCTh — CIIOCOOHOCTH OPTaHM3Ma IIPOU3BOJUTH IIO-
TOMCTBO PEIPOAYKTHUBHBIM CIIOCOOOM.

Xuasmsr — mecra mepeKpecTa Mexx Iy XpOMaTUZAMMU.

XpoMaTuabl — KOIHUU KMCXOJHOM MaTEPUHCKOIM XPOMOCOMBI,
00pasyoIecs Iocje ee PeIyILINKAIINN B CUHTETUUECKUI ITePUOJ
uHTepdassl. IToc/ie CHHTETMYECKOr0O MePpUoAa Kaaasd XpoMocoMa
Ha0Opa COCTOMUT MX JBYX CECTPUHCKUX XPOMATHJ, COeIMHEHHBIX
IIEHTPOMEDOIA.
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Xpomatun — kKomiuiekc [[HK c 6eskom B simpe KJIeTKU, OH o0pa-
3yeTcsa M3 XPOMOCOM IIOCJI€ OKOHUYAHUS JeJeHUA ANep B PesysbTare
CJIOYKHOTO IIPOIlecca PACKPYYUBAHUS (IeCIUPUIN3AIINN) XPOMOCOM.

XpomocoMa — y SYKapHOT MaJeHbKOE TeJIbIle MaJOYKOBUIHOMN
WJIX IIOUTH OKPYTJION (DOPMBI, 3aMETHOE BO BPEMS IeJIEHUA AApa KJIeT-
KU ¥ OKpAIIIUBaloIeeca KPaCUTEIAMU, ITIOCKOJIBKY COIEPKUT B CBOEM
COCTaBe HYKJIEMHOBBIE KHCIOTHI. XPOMOCOMA SABJISETCS OCHOBHBIM HO-
cUTeJIeM HaCJIeICTBEHHOM MH(POPMAIINN 1 COAEPIKUTCS B ape KIETKU.

XpomMocoMHAsT MyTanusi — M3MEHEHUEe B CTPYKTYPe XPOMOCOM.

XpoMOCOMHBIN HA00P — COBOKYITHOCTB XPOMOCOM B AApe HOD-
MaJIbHOI raMeThl UJIU 3UTOTHI.

X-clleIUIeHHOe HACJIeNOBaHWE — TUII HACJIEJOBAHUSA IIPU3HA-
KOB, '€HbI KOTOPHBIX JIOKAJN30BaHbI B X-XPOMOCOME.

HI/[TORI/[HEB — PpaBHOMEpHOE paclupenejsieHrue IUTOIIJIa3dMbl
MEX Ay AOYEePpHMMU KJIETKaMUu I{eJIHHIefICH MaTepHHCKOfI KJIETKU
B TeJIO(I)a{ie MHTO3Aa.

I_IeHTpOMepa — IIepBUYHadA IMepeTdAxXKa XPOMOCOMEI (KI/IHeTO-
XOp), oTBedYallInasa 3a ABUKeHrne XPOMOCOMBI. XpOMOCOMa, JINIIIEH-
HadA HEeHTPOMEDPHbI, HE croco0Ha ABUTaTbCA. K IIEeHTpoOMepe IPUKPeII-
JIAIOTCA HUTU BepeTeHa JeJIEeHUuA.

axnauuonnoe IeJieHue — YPaBHUTEJIbHOE IeficTBHE B Metiose,
Opu KOTOPOM K DPa3HBIM IIOJIOCAM KJIETKU OTXOAAT CECTPUHCKUE
XPOMATUABI KasKJOM XPOMOCOMBI B DPe3yJbTaTe AeJeHUA IeHTPO-
MeD, COeANHAIINX 3TU CECTPUHCKME XpoMaTuabl. OOBIYHO 3TO He-
JieHne ObIBaeT BTOPBIM, HO He BCeraa.

IJKCIPECCUBHOCTh — CTEIIEHb IPOSABJICHUA TeHa B BUJe IPU3HA-
Ka; CTEIIeHb PA3BUTHUA IPU3HAKA, OIPEAEISIeMOr0 JaHHBIM I'eHOM.

JKcImpeccuss TeHa — aKTUBU3AIUA TPAHCKPUNIINY T'eHa, B IIPO-
mecce Koropoii Ha [THK o6pasyercsa u-PHK.

IdMaJu TMNOILIa3uA — TOHKAaA 3ePHUCTAA dMaJib, 3yObI CBET-
J0-0yporo 1Beta y uejgoBeka. Hacienyerca Kak JOMUHAHTHBIM,
CIETLJIEHHBIH ¢ ITOJIOM IIPU3HAK.

JdnuraMHoe ompegesieHHe IO0Ja — OIpeJeJieHNe I0Jia IOCJIe
OILJIOZOTBOPEHUA AUIEKJeTKY (B JUUMHOUHOM cTamuum). ¥ riaybo-
KoBoaHoro uepBs Bonnelia viridis jauuuHKa, TpUKpENUBIIAACSA
K cyOcTpaTy Ha AHe, IIpeBpallaeTca B CAMKY, a IoIaBIasa Ha X000-
TOK CAMKHU — B caMIia.

IdnumepmMoan3 OyJIe3HbII BPOSKIEHHBINI — o0pa3oBaHUE Iy-
3bIpel MpU TPaBMax B Pes3ysbTaTe Irubesi HeJOCTATOUHO SJIaCTUU-
HBIX BOJIOKOH KOXKU ¥ pacCIlIupeHus cocymoB. HacyiemoBauue ayTo-
COMHO-JIOMUHAHTHOE U PEIeCCUBHOE.

INUCTas — aHTArOHUCTUYECKOe B3aMMOJIeHCTBYE HeaslIebHbIX
TeHOB, IIPY 3TOM OJUH I'eH (SIIMCTATUUYECKUH) IPEIIATCTBYET IPOsB-
JIEHUIO APYToro (TUIIOCTaTUYeCKOT0) HeaJlJIeJIbHOTO I'eHa, CBoeoOpas-
HO€ «JOMUHVPOBAHUE» OTHOTO HEaJJIEJLHOTO TeHa Hall APYTUM.

IYKapHOTHI — TPYIINA KUBBIX OPTaHU3MOB, KJIETKU KOTOPBIX
cozepsKaT AAPOo, OrpaHUYEeHHOe InepHOM MeMOpaHOil. dyKapuora-
MU ABJAIOTCA BCE JKUBOTHBIE, DACTEHUS, I'PUOHI.

Iymiaouauss — IPUCYTCTBUE Yy OPraHW3MOB (KJIETOK) TOJIBKO
TOJTHBIX HAO0POB XPOMOCOM.

Hi«’memeTKa — HeIIOABUXKHAaA KEeHCKad II0JI0OBad KJIETKa.
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