Jlucuopuonoe ckpewqueanue.
3 3axkon Memndena.

3agavu:

o BbiBectn 3 3akoH MeHpgens.
o Haydutbca pewatb 3agadum Ha 3 3akoH MeHagens.

Ilumenoes A.B.




LuaubpuoHoe ckpewusaHue
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Xentoe v 3eneHoe
rnagkoe \ / MOPLUUHUCTOE
AABB YXenToe aabb

rmagkoe

ratb_- W ~_

OpraHu3mbl OTNUYaTCa APYr OT Apyra no MHOrMM npuaHakam. [loatomy,
YyCTaHOBWUB 3aKOHOMEPHOCTW HacrneaoBaHUs O4HOW Napbl NPU3Hakos, I.
MeHaenb nepeLuen K u3y4eHuo HacnegoBsaHus AByX (M bonee) nap
anbTepHaTMBHbIX NPU3HAKOB.

Lu2ubpudHbIM Ha3dblearom cKpeujusaHue 08yx opaaHU3Mo8, omrudarouuxcs
Opya om Opyea o 08yM riapam aslbmepHamueHbIX rnpu3Hakos. Ons
anrmbpuaHoro ckpewmBaHma Menaens 6pan roMo3uroTHble pacTeHNs ropoxa,
oTNnYatoLMecs No oKkpacke ceMsaH (KenTble U 3eneHble) n dopmMme ceMsiH
(rmagkve n MOPLLUMHUCTBIE).



LuaubpuoHoe ckpewusaHue
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Xentoe 3eneHoe
rnagkoe \ / MOPLUUHUCTOE
AABB YXenToe aabb

rnagkoe
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CerLLI,I/IBaFl pacteHune C XentbiMmmnm n rmagkmmm cemeHamm ¢ pacteHmeM C
3elieHbiMn N MOPWHNHNCTbIM CEMEHAMMN, MeHpenb noJs1yynn eﬂ,I/IHOO6pa3HOe
FVI6pI/ILI,HOG NnokKosrneHmne F1 C XKeJNTbiMU N MmMagknuMmm cemMmeHamun.

XKenTas okpacka (A) n rmagkas popma (B) ceMsH — OOMUHAHTHbIE
NpuU3HakKku, 3erieHas okpacka (a) n mopLimnHmctasa doopma (8) — peleccuBHble
MPU3HaKu.
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LuaubpudHoe ckpeuwusaHue
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Yentoe Xentoe 3eneHoe 3eneHoe
rnagkoe rnagkoe rnagkoe rnagkoe
Aa  Aa aa aa
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XKentoe JYXentoe 3eneHoe 3eneHoe
rnagkoe MOPLUMHUCTOE | rnagkoe MOpPLUMHUCTOE
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[Tpn camoonbineHnn rmbpuaos
(F,) B F, ObbInn nony4eHbl
pesynbraThbl:

9/16 pacTeHun nmenu rnagkue
XEenTble CeMEHa;

3/16 6bINKn XenTbiMn U
MOPLLMHUCTbIMMU;

3/16 Obinn 3eneHbIMN N TMaaKkuMK;
1/16 pacTeHn MOPLMHUCTLIE
CeMeHa 3eneHoro LBeTa.

OH 0bpamurn eHUMaHuUe Ha mo,
umo pacuiersieHue rno Kaxoomy
omaoesibHO 835MOMYy MPU3HaKy
coomeemcmayem pacuwersieHuro
rnpu MoHo2ubpudHOM
CKpeuwusaHuu: Ha Kaxoble 12
Xxernmeix — 4 3eneHbix (3:1); Ha 12
araokux — 4 mopwuHucmeix (3:1).



LuaubpudHoe ckpeuwusaHue
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UeTbipe dpeHoTUNa CKpbIBAKOT OEBATL
pPa3HbIX FTEHOTUNMOB:

X.r. 9/16(A B ) 1/16 AABB
2/16 AaBB
2/16 aaBb
4/16 AaBb

X.M. 3/16 (A_bb) 1/16 AAbb
2/16 Aabb

3.r. 3/16 (aaB ) 1/16 aaBB
2/16 aaBb

3.M. 1/16 (aabb) 1/16 aabb




LuaubpudHoe ckpeuwusaHue
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[MpoBeneHHOe nccnegoBaHue
NO3BONNNO COOPMYNMPOBaTb
3aKOH He3aB1CUMOTO
KOMOGUHMPOBaAHNA reHOB (TpeTun
3akoH MeHpens):

Npu CKpeLmBaHUN OBYX
reTepo3nroTHbIX 0Coben,
oTnn4atoLmxca apyr ot gpyra no
asym (1 bonee) napam
anbTePHATMBHbLIX NPU3HAKOB,
FeHbl 1 COOTBETCTBYHOLLNE UM
NPU3HaKM HacneayTcs
He3aBMCUMO APpYr OT Apyra B
COOTHOLEHMN 3:1 U
KOMOUHUPYHOTCS BO BCEX
BO3MOXHbIX COYETaHUSAX.




LuaubpuoHoe ckpewusaHue
CerLLI,I/IBaHI/Ie retepo3nroTHbIX OPraHN3MOB.

MoHornbpuagHoe OurnbpugHoe TpurnbpunagHoe

Aa x Aa AaBb x AaBb AaBbDd x AaBbDd

KonnyectBo peHOTUMNOB B NOTOMCTBE:
21 (3+1) 2% = 4; (3+1)? 2% =8; (3+1)°.

KonnyecTtBo reHOTUNOB B NOTOMCTBE:
3" (1+2+1) 32=0; (1+2+1)? 33 =27; (1+2+1)°

KonnyecTBo 06pasyroLmxcst raMer:
2 22 =4 23=8

KonnyectBo obpasyowmxca pasnnyHbiX TUNOB raMeT pasHo 2", rae n — Yncro
nap reTepo3nroTHbIX annenen reHo. Hanpumep: ocobb ¢ reHotunom AABBCC
obpasyet 2° = 1; AaBbCC obpasyeT rameT 22; ¢ reHoTunom AaBbCcDdee — 24
= 16 TMNOB ramer.



LuaubpudHoe ckpeuwusaHue
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Hucno a3HbIX a3HbIX - Hiero EOSMORHbIC
Tvn ckpewmsaxusa |  nap P P reHo- KOM-
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ramet TUNOB u
B F2
MoHorubpuaHoe 1 2 2) 3 4
[OurnbpuaHoe 2 4 4 9 16
TpurnubpuaHoe 3 8 8 27 64
n n n n
MonurmbpuaHoe 2 2 2 3 4
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LuaubpuoHoe ckpewusaHue

F

-‘
+O

ol

@54@

h@ OB

Tpemuu 3akoH MeHOerns cripasedrnus
morsibKO 011 mex criy4aes, koeda
aHanusupyemMble 2eHbl Haxo0simcs 8
pasHbIX napax 20Mosio2u4dHbIX XPOMOCOM.

Llumonoau4yeckue ocHossbl. [pun
obpasoBaHuUM raMeT, U3 KaXkaon napbi
XPOMOCOM M HaXOOSALNXCA B HUX
annesnbHbIX reHOoB B raMeTy nonagaer
TOSIbKO OJHa W OOWH reH U3 napbl, Npu
9TOM B pe3yrnbraTte Cry4anHoro
PacxXoXXgeHnUsa XpoMOCOM Mpu MenNose rex
A MOXET nonacTb B OfHY raMeTy C reHOM
B nnn c reHoMm 8, a reH a MoXeT
06BbeaAnNHUTLCS C reHOM B nnmn ¢ reHom s.



PeweHue 3aday ¢ ucriofib3o8aHue meopuu e8epPoAmHocmu.

BepOFITHOCTI/I noaBrieHnda Toro unn MHOro reHoTumna MO>XXHO J1erko NoCHNTaTb U

6e3 peweTkn lNeHHeTa.

KakoBa BEpPOATHOCTb TOro, YTO OT CKpPeLLUMBaHNSA OBOUHbIX retepo3nrot AaBb x
AaBb nosiBatca ocobu ¢ reHotunom 1). AABB? 2). AaBb? 3). AaBB? 4). Aabb?
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1.) NpoBegem aHanns3 gMrndpuaHoOro CKpeLLnBaHus
AaBb x AaBb kak oByx moHormbpugHbelx: Aa x Aa u Bb
x Bb. KakoBa BEPOATHOCTb TOro, YTO OAUH N3
poauTenen ¢ reHoTmnom Aa gacT NOTOMKY raMeTy C
xpomocomon A? OyeBnaHo, oHa paBHa 1/2. Btopown
poauTerb TOXE AAaeT raMeTbl ¢ XpoMmocoMmamm A a c
PaBHOW BEPOSATHOCTBLIO. PaccMoTpum Tenepb, KakoBa
BEPOATHOCTb BCTPETUTL 3UrOTY, cogepxawyo AA. [Ing
9TOro OOSTKHbI BCTPETUTLCSA raMeThbl Hecywine A n A.
BeposaTHOCTb aToro cobbiTnsa pasHa 1/2 x 1/2 = 1/4.

Takke paccyXgaem 1 no BepOATHOCTM BCTpPeYun
ramMeT, Hecywux B, BeposaTHOCTL Takke paBHa 1/4.
3HauunT, BEPOATHOCTb 0bpasoBaHua reHoTuna AABB
paBHa 1/4 x 1/4 = 1/16.



PeweHue 3aday ¢ ucriofib3o8aHue meopuu e8epPoAmHocmu.
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2). Ewe nerde onpenennTtbs BEPOSATHOCTU C
MOMOLLbIO reHOTUNOB. BepoAaTHOCTL 0Opa3oBaHUS
3UroTbl ¢ reHoTunom Aa pasHa 2/4 (AA + 2Aa + aa).
Bb Takxe 2/4. 3Ha4uunT, BEPOSATHOCTb 0Opa3oBaHUS
reHoTMna AaBb paBHa 2/4 x 2/4 = 4/16.

3). BepossTHOCTb 06pa3oBaHUA 3UrOTbl C FEHOTUIMOM
Aa paBHa 2/4 (AA + 2Aa + aa). BB — 1/4. 3Hauwur,
BEPOSATHOCTb 0bpasoBaHUs reHoTuna AaBB paBHa
2/4 x 1/4 = 2/16.

4). BepoaTHocTb 0b6pasoBaHms 3UroTbl C rEHOTUMNOM
AA pasHa 1/4 (AA + 2Aa + aa). bb Takxke 1/4.
3HauunT, BEPOATHOCTb 0bpasoBaHua reHoTuna AAbb
paBHa 1/4 x 1/4 = 1/16.



[lodsedem umoau:

CKOsibKO Nap roMonornyHbIX XpOMOCOM OTBEYAIOT 3a HacnegoBaHMeE OKpacky w
doopMbl CEMSAH Yy ropoxa?

Llee napei.

CKOsbKO TUMOB raMeT obpasyeTca y copTa ropoxa C XenTbiMu 1 rmagkumm
cemeHamMmn?

OOuH, makK KaKk copm — 20M0o3Uu20mHble opaaHu3mel (AABB).

CKonbKo TMNOB raMeT obpasytoTcs y ropoxa, nmetowero reHotmn AaBb, AABD,
aaBb, AaBB?

AaBb — 4, AABb — 2, aaBb, AaBB — 2.

CKOMNbKO pasnnyHbiX eHOTUNOB 0b6pasyeTcs Npu CKpewmBaHUSa ABONHbIX
reTeposuroT, eCNnn annenbHble reHbl PAcnonoXeHbl B pasfinyHbIX napax
FOMOJSIOMMYHbIX XPOMOCOM? B KakOM COOTHOLLEHUN?

Uemsipe (2?), 8 coomHoweHuu 9+3+3+1 (3+1)2,

CKOMNbKO pasfnyHbIX reHOTUNoB 0bpasyeTcs Npu CKpeLLBaHUS OBOMNHbIX
reTeposuroT, eCnn annenbHble reHbl PacnonoXeHbl B pasfinyHbIX napax
FOMOJSTOMMYHbBIX XPOMOCOM?

[eesmb 2eHomuros (3?)e coomHoweHuu (1+2+1)?,

CKOMNbKO pasnnyHbIX rameT byaet ob6pa3oBbIiBaTbCA Y TPOMHOW rETEPO3NTOThI?
2°=8



[lodsedem umoau:

Kakoe ckpelinBaHue HasbliBaeTca aurmnopuaHbim?

Ecnu dse ocobu omnu4varomcesi Opy2 om Opyaa rno 08ym ripu3Hakam, mo
CKpewusaHue mexx0y HUMU Ha3bleaemcs OuaubpuOHbIM.

[eHOTUN ropoxa C XenTon okpackon u rnagkon gopmon cemssH — AABDb. Kakue
TUNbI ramMeT obpasyeTca y AaHHOro coprta?

AB u Ab.
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Y TomartoB Kpyrnas oopma nnogos (A) AOMUHUPYET Hafg rpyLiesmngHon (a),
KpacHas okpacka nnogos (B) — Hap xenton (b). PacteHna ¢ okpyrnbimMu
KpacHbIMW NiiogamMun CKpeLleHbl C pacTeHus MU, obragarowmmm

rpyweBnaHbIMUM XKenTbiM rnjiogamMu. Orlpe,u,envlTe reHoTunnbl pO,EI,I/ITeJ'IeI7I 7
NOTOMCTBaA.




3aodayva:

| P
-

k

50% 50%

50% 50%
AaBb aaBb

Y TomartoB Kpyrnas oopma nnogos (A) AOMUHUPYET Hafg rpyLiesmngHon (a),
KpacHas okpacka nnogos (B) — Hap xenton (b). PacteHna ¢ okpyrnbimMu
KpacHbIMW NiiogamMun CKpeLleHbl C pacTeHus MU, obragarowmmm

rpyweBnaHbIMUM XKenTbiM rnjiogamMu. Orlpe,u,envlTe reHoTunnbl pO,EI,I/ITeJ'IeI7I 7
NOTOMCTBaA.
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Y TomartoB Kpyrnas oopma nnogos (A) AOMUHUPYET Hafg rpyLiesmngHon (a),
KpacHas okpacka nnogos (B) — Hap xenton (b). PacteHna ¢ okpyrnbimMu
KpacHbIMW NiiogamMun CKpeLleHbl C pacTeHus MU, obragarowmmm

rpyweBnaHbIMUM XKenTbiM rnjiogamMu. Orlpe,u,envlTe reHoTunnbl pO,EI,I/ITeJ'IeI7I 7
NOTOMCTBaA.
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Y TomartoB Kpyrnas oopma nnogos (A) AOMUHUPYET Hafg rpyLiesmngHon (a),
KpacHas okpacka nnogos (B) — Hap xenton (b). PacteHna ¢ okpyrnbimMu
KpacHbIMW NiiogamMun CKpeLleHbl C pacTeHus MU, obragarowmmm

rpyweBnaHbIMUM XKenTbiM rnjiogamMu. Orlpe,u,envlTe reHoTunnbl pO,EI,I/ITeJ'IeI7I 7
NOTOMCTBaA.




3adaya:

B cembe y Kapernasbix pogutenen nmeetcd 4etsepo aeteun. [1soe n3 HmMx
ronybornasbsle n umetoT | n IV rpynnel kposn. Onpegennte BEPOATHOCTb
poXaeHust cneaytowero pebeHka kapernasbiM ¢ | rpynnom Kposu.

Onpedensem eeHomurbl podumernel. Tak kak 00uH u3 demeu umeem |
epynny I°l°, a emopod — IV (I'IB), mo oduH u3 podumeneti umeem Il 2pynny
kposu (I*I°), emopoti Il epynny (IBI°). Tak kak y kapeanasbix podumenel
deoe demed 2onyboenaskie, Mo podumeriu 2emepo3u20mHbl U Kapul usem
ana3 domuHaHmMHbIU npusHak. CrnedosamernbHo ux 2eHomurbl Aal*l°, AalPle.

OnpedersieM 8eposimHoOCcMb poxx0eHuUs criedyrouez2o pebeHKka KapeanasbiM
c | nepeou epyrnnou Kposu:

1. Aa x Aa. BeposmHocmb poxXOeHuUs1 kapeana3oeo 3/4.

2. PP x [BI°. BeposmHocmb poxdeHus ¢ nepeoti epynnoti 1/4.

3. [nsa onpederneHus eeposimHocmu poxXoeHusi criedyrouje2o pebeHka
Kapeana3sbiM ¢ | 2pyrnou Kposu, 8eposimHocmu riepemHoxxaem: 3/4 x 1/4
= 3/16.
Omeem: 8eposimHocmb PoXXO0eHUs criedyruiezo pebeHka KapearasbiM C
| epynnou kposu pasHa 3/16.



3adaya:

B cembe y pesyc-nonoxutenbHbix poantenen co Il v lll rpynnon kposu
POAUNUCL OBOE OeTen, Pes3yCc-nosioKNTENbHbIN Maribvynk C | rpynnon Kposu u
pesyc-oTpuuartenbHasa gesodka c IV. Onpegennte BEpPOATHOCTb POXOEHUS
cnepytoulero pebeHka pesyc-oTpuuartenbHoro ¢ | rpynnoun kposu. Pesyc-
doakTop HacrnenyeTtcs No ayToCoOMHO-4OMUHAHTHOMY TUMy.

Onipedernsiem eceHomuriebl podumered. Tak KakK y pe3yc-rnosioxXumesibHbIX
pooumeriel pe3yc-ompuuameribHas 0e8oyKa, 3Hadum OHU 2emepOo3U20MmHbI
(Rh*rh’). Tak podurncst Mmane4uK ¢ nepeouli 2pyrnnoll Kposu, criedos8amesibHO
OHU 2emepo3u2omHbl u ro epyrne kposu I*I°, IPI°. CnedosamernbHo ux
aeHomursl Rh*rh- P1°, Rh*rh IPI°.

Onpedernsem eeposiImHOCMb POXOeHUs criedyrouie2o pebeHKa pe3syc-
ompuuamersibHo20 ¢ | nepsou 2pynnou Kposu:

1. Rh’rh" x Rh*rh". BeposmHocmb poxxOeHus pe3yc-ompuyameribHo20o 1/4.

2. PP x [BI°. BeposmHocmb poxdeHus ¢ nepeoti epynnoti 1/4.

3. [ns onpederneHus eeposimHocmu poxxo0eHus criedyrouieao pebeHka
pesyc-ompuyameribHoz20 ¢ | epyrnou Kposu, 8eposimHocmu
nepemHoxaem: 1/4 x 1/4 = 1/16.

Omeem: eeposimHoCcMb poXxX0eHus criedyrouie2o pebeHKa pe3syc-
ompuuyameribHo20 ¢ | epynnou kposu pasHa 1/16.



3adaya:

Ha nnaHeTte ®asaToH oT 6paka 6pakossiBpa
KypsiLLLEro, MIHOLWEro N pyravyero ¢ Takom e
Opako3saBpOYKON, poanncsa 6pako3saBpuK
HEKYPSLLWIA, HENSTIOKOLLWIA U HEepYyraydun.
KakoBbl BEPOATHOCTU POXOEHNSA BTOPOro
TaKoro e bpakossiBpuka n bpakossiBpuka
KypsiLLLero, nnwtoLero n pyradero. N3secTHo,
YTO AaHHble NPU3HAKMN PACMNONOXEHbI B
pasHbIX Napax roMosIorMYHbIX XPOMOCOM.

B cooTBeTcTBUM C yCcnoBmeMm, BBeeM 0003Ha4YeHnsa annenen: A — Kypswmn, a —
HekypAawmn, B — nnoowmu, b — Hennmowownn, C — pyradmn, ¢ — Hepyradnn. Onpegennum
reHOTUMbI poauTenen n NoToMcTea. Hekypawmimn, HeNNLWMA U Hepyradymin Opako3siBpuUK
MOT NOSIBUTBCS TONbKO OT Nanbl U MaMbl, FETEPO3UTOTHLIX MO 3TUM reHam (C reHoTUnNamu
AaBbCc). poBegem aHanms TpUrMbpuaHOro CKpeLnBaHnd, Kak Tpex MOHOrmbpuaHbIX:
1) Aa x Aa 2) Bb x Bb 3) Ccx Cc

F,AA+2Aa+aa F BB+2Bb+bb F, CC+2Cc+cc

3/4 1/4 3/4 1/4 3/4 1/4
B cootBeTCcTBUM C TEOPEMON YMHOXEHUNA BEPOATHOCTEN, BEPOATHOCTL POXAEHUS eLle
ofHOro 6pako3aBpuKa HEKYPSILLLErO, HEMMIOKLWEro N Hepyradero (aabbcec) pasHa 1/64 (1/4
x 1/4 x 1/4), a BEpOATHOCTb pOXAeHNS Bpako3saABpUKa HEKPACMBOTO, MIHOKOLLEro U
pyradero (A B C ) paBHa 27/64 (3/4 x 3/4 x 3/4).



