OguH oTBeT

1. Mpwn CKpeLLMBaAHUN YNCTLIX JIMHUIA YEPHBIX U BenbIX rPbI3yHOB BCE rMbpunabl NepBoro
MOKONEHMS UMENM Cepyto LepcTb. Bo BTOpOM nokoneHun Bb1no nonyyYeHo paclienneHne
9:4:3 Ha cepblX, 6enbix 1 Y€pHbIX. Kakoe paclienneHve 6yaeTt nonyyeHo npu cKkpeLmBaHnm
rmépnaoB NEPBOro NOKOSIEHUS C PELLECCUMBHBIMU FOMO3UIOTaMM MO BCEM reHam,
y4acTBYIOLLMM B KOHTPOME 3TOro npmusHaka?

1 cepbiin : 2 6enbix : 1 YEPHbLIN
1 6enbin : 2 cepbix : 1 YEPHbIN

1 6enbin : 2 YépHbIX : 1 cepbin

1 cepbiit : 1 YEPHbLIN

1 cepbinn : 1 6enbin

1 YépHbIN : 1 GenbIn

2. Kakasi n3 nepeyncrneHHbIX HUxKe HacneacTBeHHbIX 60ne3Hel OTHOCUTCS K XPOMOCOMHbBIM?

MykoBucumaos

remocpunus

Cunpgpowm Kowauybero Kpuka
AnkanToHypus

3. [lna paboTbl reHa He06X0AMMO OAHOBPEMEHHOE CBA3bIBAHWE C Er0 NPOMOTOPOM ABYX
TpaHCKpMNUMOHHLIX hakTopoB (A n B). CkpelunBatoTcs gBe YNCTbIX JIMHWM, Y OOHON He
paboTaeT reH, kogupyrowwmin daktop A, y apyrou - cpaktop B. Kakum Byget paciuenneHune
no oeHoTUNy BO BTOPOM NOKONEHNN?

3.1

9:7
13:3
15:1
9:3:3:1

4. CamKy opo3odusibl, UMEKLLYIO KPbIflbsi C BbIEMKOW CKPECTUIN C CaMLIOM AUKOro Tuna
(kpbInbsa 6e3 BoleMkn). B pesynbtaTte 6binn NonyyYeHbl CaMKM C BbIEMKOW Ha Kpblfe, CaMKu
OMKOro Tuna n camubl AUKOro Tuna B cCooTHoweHun 1:1:1. Ecnn ganblue ckpelimBaTb CamMok
N caMUOB OWKOro TMna M3 3Toro NoTOMCTBaA - B MOCNEaYLWNX NOKONEHNAX NOy4yaeTcs
TOMNbKO Aukun Tun. OBbACHUTE pesynbTar:

JoMuHMpoBaHmMe NonHoe, MyTauus peLeccuBHas, roMO3UroTHbIE camubl TMOHYT
[loMMHMpoOBaHWe nonHoe, MyTauus peLeccuBHasl, camubl, HECYLLME MyTaUMo TMOHYT
JoMuHMpOBaHMe NonHoe, MyTauus NPOSBASETCS TONbKO Y NOMOBMHbLI CaMLOB (HEeMNosnHas
NeHeTPaHTHOCTb) M BbI3bIBAET UX rmbens.

[JoMuHMpoBaHMe NOonHoe, MyTaumusi AJOMUHAHTHas, caMLibl, HeCcyLluue MyTaLuo rMoHyT

5. Mony4eHHbIN Npu CKpeLLmMBaHNM ABYX COPTOB KyKypy3bl rnbpua NpoAeMOHCTpMpoBan
BonbLUY YPOXXaNHOCTb, YEM POAUTENbCKUE NIUHUK. YeM 3TO MOXHO OBBACHUTL?



MyTtauus

FeTepo3uc

HecbanaHcnpoBaHHbI HAbop XpomMocoMm y rmbpuaa
Hopma peakumm

6. Camok Ap030huribl C KEMNTbIM TENIOM CKPECTUNM C caMuaMu ¢ cepbiM Tenom. B nepeom
MOKOMEHMN caMKn UMeNu cepoe Tero, a camubl - xenTtoe. Kakoe paclwenneHve byaet
Nosly4eHo BO BTOPOM MOKONEHUN?

1.1
3:1
9:7
2:1:1

7. Kakyto U3 nepeyncrneHHbiX HKe HacneacTBEHHbIX 60ne3Hen MOXHO Nerko
KOHTPONMpOBaTb C MOMOLLbIO ANETbI?

MykoBucumaos

Cungpom [layHa
CepnoBnaHokneTo4YHasi aHeMns
PeHUNKeTOHypuUA

8. Bo BTOPOM MOKOSIEHMM OT CKPELLMBAHUSA OBYX YMCTbIX JIMHUI NOJTy4YEHO pacLlensieHne
3:3:2. 310 MOXHO 06BACHUTL crneayroLwmm obpasom:

B3aumopgencTBYIOT ABa reHa, OAUH M3 HUX HaxoauTcs Ha X-XpoMocome
B3aumopgencTeytoT Gonee ABYX reHOB, CLENINEHMS C NOMOM HeT

B3aumopgencTBytoT ABa reHa, oauH U3 HUX HaXOAMTCS Ha 06eurxX NMONoBbIX XPOMOCOMaXx
B3aumopencTeytoT ABa reHa, oauH U3 HUX HaxXoaMTCS B MUTOXOHAPMANbHOM reHoMe

9. Y reHa A ecTb YeTbipe annens, npu 3ToM MOXHO HabnogaTh WecTb PEHOTUMNOB,
CBSI3@HHbIX C 3TUM reHOM. MOXHO ckasaTb, YTO:

B nobon nape annenen 6yget HabnwogaTbCA NONHOE JOMUHUPOBaHWE

OpHa napa annenen AomkHa AEMOHCTPUPOBAaTb HEMOMHOE AOMUHUPOBAHUE UMK
KOAOMWHMPOBaHME

OBe napbl annenen AOMKHbI AEMOHCTPUMPOBATb HENOJIHOE AOMUHUPOBAHUE UMK
KOAOMUHUpPOBaHue

Tpw napbl annenen AomMKHbI AEMOHCTPUPOBaTb HEMOMHOE AOMUHUPOBAHNE UK
KOAOMWHMPOBaHME

10. MNpwn ckpelwmBaHUM OBYX COPTOB pacTeHus ¢ 6enbiMmn LBeTKamm NOTOMCTBO UMESo
XenTble UBETKN, a BO BTOPOM MOKONeHUM Habntoganock pacwennexve 27:37 (kentble u
6enble COOTBETCTBEHHO). OTO MOXHO OOBACHUTL:!

B3anmopgencTBmem ABYX reHOB, OAMH U3 KOTOPbIX CLIEMSIEH C MOJIOM
B3aumopgencTBMeM TpEéX ayTOCOMHbIX FreHOB



B3anmogenctemem ABYX reHOB, HAaXOOsALWMXCS Ha OQHOM ayTocoMe
HenonHbiM OMUHMPOBaHNEM
MyTtauuen

Heckonbko oTBEeTOB

1. Bo BpeM4A NMpPOoXoXaeHnAa KpoCCMHroeepa:

XpOMOCOMbI AEKOHAEHCUPOBAHbI

XpoMOCOMbI yXe pennuuupoBanucb

XpOMOCOMbI BbICTPaMBaOTCA B O4HON NOCKOCTU, 06pa3ys meTadasHyo NnacTUHKY
YeTbipe XxpoMaTnabl coeanHeHbl BMecTe 6enkamMm CUMHaNnTOHEMHOro KoMMreKkca
MoxxHo HabntogaTbh XxMasmbl

2. BblbepuTe 13 cnvcka opraHM3mbl C rOMOraMeTHbIM MY)XXCKUM NOSIOM:

YTKOHOC

Kosogomn
BbopopaaTtasa arama
Jlorrepxeq
BuHorpagHas ynutka

3.3aK0OH roMonorMyecknx psaooB o6bACHAETCS TEM, YTO:

Y poacTBEeHHbIX BUAOB NOXOXUE FeHbl

Mpun KyNbTUBMPOBAHUKN pPa3HbIX BUAOB CO34AI0TCH O4MHAKOBbIE YCIOBUS
KynbTuBupoBaHue cnocobcTByeT HanpaBrieHHbIM MyTaumsm

MyTauum B OpTONOrMYHbIX reHax NPUBOAAT K NOXOXUM 3 dekTam
Y pOACTBEHHbIX BUAOB OANHAKOBLIN XPOMOCOMHbIA Habop

4. Yto MOryT KoaMpoBaTb reHbl, KOTOPbIE HE KOAUPYIOT Genok?

depMeHTHI
PubocomHyro PHK
Mnasmngbl
MaTtpuuHyto PHK
TpaHcnopTHytro PHK
MpUoHLI
TpaHCNo30HbI

5. B paBHOBECHOW NONynsAuun reTepo3nroTbl BCTpeyalTcsa ¢ Yactoton 32%. Kakon moxeT
ObITb YacToTa AOMMHAHTHOIO ansnens B 3Ton nonynaumm?

10%

20%

40%

60%

80%



6. BbibepuTe BepHble yTBEpXAEHMSA. Ha pekombuHaumoHHON (NOCTPOEHHON C NOMOLLIbIO
KpOCCUHroBepa) reHeTU4eCcKoun KapTe:

MopsiAoK pacnonoXKeHUs reHoB OTNNYaeTCAa OT pearnbHOro Nopsaka pacnosioXXeHusl reHoB Ha
XpoMocome

PaccTtosiHus B caHTUMOpraHax He NponopLuMoHarbHbl pearibHbIM PacCTOSIHUAM B
napax HyKneoTuaos

PacctosHne mexay reHamu He MoXeT 6bITb 6onee 50 caHTUMOpPraHoB

PaccTosiHne mexay reHamu He MoXeT ObiTb 6onee 100 caHTMMOpraHoB

UeMm ganblue pacCcTosiHUe Ha KkapTe, TeM fydlle noryyaemMas B 9KCnepuMeHTe YyactoTa
KPOCCUHroBepa COOTBETCTBYET 3TOMY PACCTOSAHUIO

7. FameTbl y pacTeHun MoryT o6pa3oBbiBaTbCA B pe3ynbTarte:

MuTo3a
Menoaa
AmuTo3sa
AnonTo3aa
LLinsoroHmn

8. Y ogHoro TpaBAHUCTOro pacteHus reH A oTBeyaeT 3a BMOCMHTE3 KPAaCHOro MUrMeHTa, a
nog gencTenem GenkoBOro nNpoAdykTa reHa B KpacHbIi NIMrMEHT NpeBpaLllaeTcs B
nypnypHbIA. Mpy CKpelmBaHUn pacTeHW ¢ KpacHbIMK 1 6enbiMu LiBETKAMK BCE NMOTOMCTBO
nmerno nypnypHble useTkn. Kaknm moxeT 6biTb pacluensieHne BO BTOPOM MOKONEHUN?

9:3:3:1
9:7
9:3:4
12:3:1
13:3

9. Cepas okpacka ceMsiH y 0QHOrO M3 3r1akoB 4OMUHUpYeT Hag 6enon. YépHasa okpacka
onpegenseTca JOMUHAHTHbLIM annenem Apyroro reHa u MackmpyeT nNpoyvme TUMbl OKPacKu.
Kakum moxeT BbITb pacLuenneHme BO BTOPOM MOKOSIEHMM NPU CKPELLMBAHUN YNCTbIX JIMHUN
C YEPHbLIMU 1 BenbiMK ceMeHamMmn?

9:3:3:1
3:1
9:3:4
12:3:1
13:3

10. MNpwu3Hak KOHTpoNMpyeTCH ABYMS HECLerneHHbIMY reHamu. Kakvne paciienneHnss MoryT
ObITb NOMYyYEeHbl TONBKO NPU YCNOBUU rMBEnn 0gHOro UM HECKONBbKNUX reHOTUMOB?

4:5



9:6:1
10:3:3
6:2:1
8:3:1

OTBeT Yncrnom

1. Kakon 6yget gons reHotmna AaBbCcddee B notomctee ckpewmBaHna AaBBCCddEe x
AabbCcDdee? OTBeT fanTe B NpoLeHTax, OKpYrivMe 4O LLenoro Ymcna npoueHToB.
OTBeT 6

2. CkonbKo pasnunyHbix reHoTunoB Byaet obHapyxeHo npu ckpewwmsaHum AabbCcDd x
AaBbCcDd, ecnu ons reHoB A n B gomnHupoBaHue nosnHoe, ans reHa C - HenomnHoe, a
romo3urotsl DD rubHyT Ha paHHUX CTaanax pasBuTma?

OtBeT 36

3. eHbl A 1 B HaxogAaTcs B 0gHON rpynne cuenfieHunsi, YacToTa KpoCCMHroBepa Mexay HUMm
18%. A NOMNHOCTBLIO JOMUHUPYET Hafg a, Y annenen reHa B - HenonHoe gomuHnposaHne. OT
CKpeLmBaHus YncTbix NiMHUIA AAbb x aaBB nony4veHo aBa nokoneHusi. CKonbko
hEeHOTMNUYECKMX KITAaCcCOB BO BTOPOM MOKOSIEHUN NpeaCcTaBnsaoT U3 cebs YicTble NMHUN?

OTtBeT 2

4. PacTteHue ¢ kpacHbIMM LBETKAMU U KOPOTKUM MECTUKOM CKPECTUIN C PACTEHNEM,
UMEIOLLIMM KPEMOBbIE LIBETKM U AJTMHHbBIA NECTUK U MONYYNNIN PpacTEHUS C KpAaCHbIMMN
LUBETKaMM U OJIMHHBIMW NecTUkamn. N3BECTHO, YTO KaxabIi NPU3HaK ONpeaenseTcs oOaHUM
reHoM, a reHbl pacnonaraloTcsa Ha O4HOW XPOMOCOME Ha PaccTosiHUKN 36% MNPOLIEHTOB
KpoccuHroepa. Kakon 6yget [ons pacTeHui ¢ KpacHbIMU LBETKAMU U ANTMHHBIMUA
necTnkamm B NOTOMCTBE OT ckpewmBaHmsa rmbpuaos F1 ¢ aHanusaTopom (aabb), ecnu
BCXOXECTb CEMSIH C reHOTUNoM aabb BOBOE HMKE, YEM Y CEMSH C APYrMMU reHoTUNnaMm?
OTBeT pavite B NPOLIEHTaX, OKPYrNMB A0 LeNIoro Yncna npoLeHToB.

OTBeT 20

5. Konn4yecTBo LIBETKOB B COLBETUN OOHOMO TPOMUYECKOrO PacTEHNS KOHTPONMpyeTca
HECKOITbKMMU reHaMun, KOTopble B3auMOLENCTBYIOT MO TUMY KYMYNATUBHOW NONMMepun.
MoxHo HabntogaTb cemMb BapuaHTOB NPOSIBNEHNSI 3TOro npuaHaka. CKOnbKo reHoB
y4yacTByeT B NOIMMEPHOM B3aMMO4ENCTBUN?

OTtBeT 3
6. Y Menkoro MrnekonutaroLero OTCyTCTBME LIEPCTM AOMUHUPYET Hag Hann4meMm, a cepas

oKpacka LWepCTn - Hag YEPHOWN. [OMO3UIrOTHYI0 YEPHYIO CaMKy CKPECTUSIN C TOMO3UTOTHbLIM
6ecLIEPCTHBIM CaMLOM, B pe3yrnbTaTe Nony4yunuck 6ecluepcTHble CamMKky U cepble camubl.



Kakon 6ygeTt gons 4é€pHbix ocober BoO BTOPOM nokoneHunn? OTBeT ganTe B NpoLeHTax,
OKpYrnunB A0 LIenoro Ymcna npoLeHToB.

OtBeT 12 +/-1

7. ®parmeHT reHa gnvHon 1000 nap HyKNEOTMAOB HAYMHAETCS CO CTapT-KOL4OHA,
3aKaH4YMBaeTCH CTOMN-KOAOHOM U COAEPXKUT ABa UHTpoHa: 252 n 403 HykneoTuga. CKonNbKo
aMWHOKMUCNOT COAEPXKUT NONUNENTU, KOTOPbIA KOOMPYETCA 3TUM FreHOM?

OTtBeT 114

8. Camok fp0o30odunbl € XXeNTbIMK rflasammn CKpeCcTunm ¢ camuamu, umerwmmmn 6enoie
rnasa. B notomcTtee 6binv nonyyeHbl xxenTtornasble U 6enornasble caMku, a Takke camubl C
6enbiMun 1 abpurkocoBbiMK rrasamu. Npu ckpelmBaHum 6enornasom caMmki U3 NOTOMCTBa C
camMuamn, MMetoLLMMM abpuKOCOBbLIE rnasa nosyyancs YaCcTUYHbINA KPUCC-KPOCC - CaMKK
NMOTOMCTBa MMENN XXeNTbIE Mna3sa, a camupl - 6enble. CKOMbKO reHOB KOHTPONMpyeT
npusHaKk?

OtBeT 1

9. MNeHeTpaHTHOCTb AOMUHAHTHON MyTaLuMK Y roMO3uroT coctaBnsieT 85%, a y reTeposuror -
65%. Kakon 6ygeTt gons ocoben ¢ JOMUHAHTHBIM PEHOTUMOM B MOTOMCTBE OBYX
retepo3urot? OTBeT AanTe B NpOLIEHTaX, OKPYrnnB A0 LIenoro Ymcna npoLeHToB.

OTBeT 54 +/-1

10. Y aposocunbl cepbint LBET Tena JOMUHUPYET Had KENTbIM, a NofockoBmaHasa opma
rnas goMuHMpyeT Hag HopmarnbHon. Oba 3TMX reHa pacnonoXeHbl Ha X-XpOMOCOMe,
YyacToTa KpoccuHrosepa mexay Humn 50%. Kakon 6yaet Jons Myx ¢ cepbiM TENOM U
NONOCKOBUOHBLIMW FNia3aMy BO BTOPOM MOKONEHUUN OT CKPELLMBaAHUSA CaMKN C CePbIM TENoM,
NMOMNOCKOBUOHBIMW Fla3aMu U camua C XenTbiM TeNOoM, HopManbHbIMK rnasamu. OTeeT
AanTe B NpoLeHTax, OKpyrnvBe A0 Lernoro Ymcrna npoLeHToB.

OTBeT 62 +/-1



