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. Mpwn cpaBHEHM aMUHOKMUCNOTHOW NocrnegoBaTernlbHOCTN 6enNKoB ABYX BUOOB XMBOTHbIX
0OHapyXurnock, 4To OHM ngeHTu4Hbl. OgHako, npu noctaHoBke MNUP ¢ OHK renHa,
Koaupytowero aToT 6enoK, OAHMMM U TEMU XKe peakTuBaMm NpoaykT 6bin Nony4YeH TONbKO C
obpasuom ogHoro 13 Bugos. Kak aTo 06bacHUTL?

OHK mMoxeT pasnuyaTbCsa U3-3a BbIPOXAEHHOCTU reHeTUYEeCKOro Koga
Benok MOXeT BbINOMHATL pasHble OYHKLMMK Y pasHbIX BUOOB

OAvH 1 TOT Xe reH MOXeT ObITb NO-pa3HOMY METUNIMPOBAH Y pa3HbiX BUAOB
Y pasHbiX BUOOB reH MOXET TPaHCKpNOUPOBATLCS B pa3HbIX HanpaBneHNax

3. Anga paboTbl reHa He0OX04MMO OHOBPEMEHHOE CBSA3bIBAaHME C €0 MPOMOTOPOM ABYX
TPaHCKPUNLUMOHHbIX bakTopoB (A 1 B). CkpelumBatoTca ABE YNCTbIX NIMHWK, Y OOHON He
paboTaerT reH, kogupytowmi daktop A, y gpyron - paktop B. Kakum 6yageT pacwenneHue
no ¢oeHoTMNy 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 Obinm NonyyYeHbl CaMKM C BbIEMKOW Ha Kpblfe, CaMKu
OMKOro Tuna n camubl AMKOro Tuna B cooTHoweHun 1:1:1. Ecnu ganblue ckpelmBaTb CamMokK
W camMuoB OUKOro TMna U3 3Toro NoTOMCTBA - B MOCNeayLWnX NOKONeHNAxX nosyvyaeTcs
TONbKO Ankuin Tnn. O6bACHUTE pesynbTaT:

[loMHMpOBaHWe nonHoe, MyTauus peLeccuBHas, rOMO3UIrOTHbIE camLbl TMOHYT
JoMuHMpOBaHMe NonHoe, MyTauus peLeccuBHas, camubl, HeCyLmMe MyTaumo rmbHyT
JoMuHMpoBaHMe NonHoe, MyTauus NPoSBASETCS TONbKO Y NOMOBMHbLI CaMLOB (HEeMNosHas
NeHeTPaHTHOCTb) M BbI3bIBAET UX rnbens.

[JoMuUHMpoBaHMe NOMHOE, MyTauus AOMUHAHTHas, caMLibl, HecyLluue MyTaLuo rMoHyT



5. Kakon meTtog onpegeneHus nocnegosatensHoctn [JHK no3sonseT npountats Hanbonee
OTNVHHBbIE hparMeHTbI?

OnNeKTPOHHAs MUKPOCKONUS
MeTtoga lllumina (UnnomuHa)
HaHonopoBoe cekBeHupoBaHue
MeToa CaHrepa

6. Camok Ap030hurbl C KENTbIM TENIOM CKPECTUNM C caMuaMu ¢ cepbiM Ternom. B nepeom
MOKOMEeHMN caMKn UMeNu cepoe Tero, a camubl - xenTtoe. Kakoe paclwenneHve byaet
nony4eHo BO BTOPOM MOKONEHUN?

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

7. Mpwn npoBeaeHuu MNMLP 6binn BoiGpaHbl TeMnepaTypa omxkura 55 rpagycos, TemnepaTypa
cuHTe3a 72 rpagyca n Temneparypa nnaenenus 75 rpagycos. OgHako, MNUP He npowna.
Kakas rpy6as owmbka 6bina gonyuieHa?

TemnepaTtypa oTKura CnmLIKOM HU3Kasi
TemMnepaTtypa oTKuUra CnmKoMm Bblcokast
TemnepaTtypa cuHTe3a HeonTuMarnbHas
TemnepaTtypa nnaBneHUs CAULLKOM HU3Kas

8. Bo BTOPOM NOKONMEHUUN OT CKpELLMBaHMA OBYX YUCTbIX MMHMI NOyYEHO pacLienseHme
3:3:2. 3T0 MOXHO 06BACHUTE CnegyLwmMm 06pasom:

B3aumopgencTBYIOT ABa reHa, OAUH M3 HUX HaxoAuTcs Ha X-XpoMocome
B3aumopgencTeytoT Gonee ABYX reHOB, CLIENINEHMS C NOMOM HEeT

B3aumopgencTBytoT ABa reHa, oanH U3 HUX HAXOAMTCS Ha 06emrxX NOMoBbIX XPOMOCOMaXx
B3aumopencTeytoT ABa reHa, oguH U3 HUX HaXoaMTCSH B MUTOXOHAPUANbHOM reHoMe

9. Y reHa A ecTb YeTblpe annens, npyu 3ToM MOXXHO HabntogaTb wecTb QPEHOTUMNOB,
CB$13aHHbIX C 3TUM reHoMm. MoXkHO ckasaTb, 4YTO:

B nobon nape annenen 6ynet HabnwogaTbCA NONHOE JOMUHUPOBaHME

OpHa napa annenewn AomkHa AEMOHCTPUPOBaTb HEMOMNHOE LOMUHMPOBAHME UMK
KOLOMMWHMPOBaHMWE

[Be napbl annenen AOMKHbI AEMOHCTPUPOBaATb HEMOJIHOE AOMUHUPOBaHUE UNN
KOAOMUHUpPOBaHue

Tpw napbl annenen AoMKHbI AEMOHCTPMPOBATL HEMOMHOE JOMUHUPOBaHUE UK
KOLOMMWHMPOBaHMWE

10. MNpwn ckpewmBaHUM OBYX COPTOB pacTeHus ¢ 6ensbiMmn LBeTKamn NOTOMCTBO UMESo
XenTble UBETKN, a BO BTOPOM MOKONeHUU Habntoganock pacwennexnve 27:37 (kentble u
Benble COOTBETCTBEHHO). OTO MOXHO OO BACHUTD:



Bsaumogencteuem ABYX reHOB, OOVH U3 KOTOPbIX CLEneH ¢ Nonom
B3aumopencTBMeM TpEéX ayTOCOMHbIX FreHOB

B3anmogencTemem ABYX reHOB, HAaXOOsLWMXCS Ha OQHOM ayTocoMe
HenonHbiM OMUHMPOBAHNEM

MyTtauuen

11. Kakyto U3 nepeyncrneHHbiX HKe HacneacTBEHHbIX 6one3Hen MOXHO Nerko
KOHTpONMpoBaTb C NMOMOLLbIO ANETHI?

Mykosucumaos

CwvHpgpom [ayHa
CepnoBmaHokneTovyHass aHeMums
PeHUNKeTOHypuA

Heckonbko oTBEeTOB

1. Bo BpeM4A NMPOoXoXaeHnAa KpoCCMHroeepa:

XpOMOCOMBbI AEKOHOEHCUPOBAHbI

XpomMocoMmbl yxe pennuuupoBanucb

XpOMOCOMbI BbICTPaMBaKTCA B O4HOW MIOCKOCTU, 06pa3yst meTadasHyo NnacTuHKY
YeTbipe xpoMaTuabl coeAnHEHbI BMeCcTe 6enKkamMmm CUMHaNnTOHEMHOro KOMMJeKca
MoxHo HabntogaTh Xx1Ma3mbl

2. BblbepuTe 13 cnvcka opraHM3mbl C FrOMOraMeTHbIM MY)XXCKUM MOSIOM:

YTKOHOC

Kosonomn
BopopaaTtasa arama
Jlorrepxen
BuHorpagHas ynutka

3. Kakme npoueaypbl MOryT MCMONb30BaTLCA NpW BbladeneHnn n oumctke PHK?

OcaxpgeHue PHK cnuptamu
OcaxaeHne PHK xnopodopmom
CesasbiBaHue PHK ¢ copb6eHTOM
O6pa6oTka [JHKaszon
O6paboTka PHKason

4. Kakune 13 HmxkenepeyncrieHHbIX MeToA0B NO3BOMAIOT ONpeaenvTb OAHOHYKNEOTUAHbIE
3aMeHbl B nocnepgoBaTenbHocTn AHK?

PeCcTPMKUMOHHbLIN aHanu3
NnuP-ananus
BecTtepH-rubpuansaums
CaysepH-rubpuamsaums



Macc-cnekTpomMeTpust BbICOKOTO paspeLLeHus

5. B paBHOBeECHOW Nonynsuumn retepo3nroTbl BCTpeyatTcs ¢ Yactoton 32%. Kakon moxeT
ObITb YacTOTa JOMUHAHTHOIO annens B 3TON nonynsauMn?

10%

20%

40%

60%

80%

6. BbibepuTe BepHble yTBEPXKAEHMS. Ha pekoMOMHaLMOHHOM (MOCTPOEHHON C MOMOLLbIO
KpOCCHHroBepa) reHeTU4eCKon kapTe:

Mopsgok pacnonoXeHNsa reHoB OTNMYaeTCsa OT pearibHOro Nopsaka pacrnosioKeHNsa reHoB Ha
XpoMocome

PaccTosiHuA B caHTUMOpraHax He NPonopLUOHanbHbI peanbHbIM PacCTOAHUAM B
napax HyKneoTuaos

PaccTosiHne mexay reHamm He MOXeT ObITb 6onee 50 caHTMMOpraHoB

PacctosHne mexay reHamm He MoXeT 6biTb 6onee 100 caHTMMOpraHoB

Uem panblle paccTosiHMe Ha KapTe, TeM fydlle nosiydaemas B 3KCnepuMeHTe YacTtoTa
KPOCCUHroBepa COOTBETCTBYET 3TOMY PACCTOSHUIO

7. MNpu anekTpodopese HYKNENHOBbLIX KUCMOT:

KopoTkne Mmonekynbl ABWXKYTCS MeaneHHee

ONWHHbIE MOMEKYNbl UMEIOT MeHbLUIUK Nnpober

HyknenHoBble KNCNOTbI ABUXKYTCS K OTpULATENbHOMY MOMOCY

[BuXeHne HyKNenHoBbIX KUCIOT NPOUCXoAUT B BOOHOM pacTBope

[Monockl HYKNENHOBLIX KUCNOT BUAHbI HEBOOPY>KEHHbBIM ra3oM, HET HEOBX0ANMOCTH
NPUHUMATb Kakme-TO Mepbl ANs UX OBHapyXeHus

8. Y ogHOro TpaBAHUCTOrO pacTeHusi reH A oTBe4vaeT 3a OMOCUHTE3 KpaCHOTro NMUIMEHTa, a
nog, gencrenem 6enkoBoro npoaykTa reHa B KpacHbIi MMrMEHT NpeBpaLlaeTcs B
nypnypHbIN. Mpy CKpewmBaHumn pacTeHni ¢ KpacHbIMK 1 6enbiMu LiBETKaMM BCE NOTOMCTBO
nMeno nypnypHble useTkn. Kakum MoXeT ObITb pacLienneHme BoO BTOPOM NOKONEHUN?

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

9. Cepas okpacka ceMsiH y OHOro 13 3n1akoB AOMUHUPYET Hag 6enon. YépHasa okpacka
onpeaensaeTcs AOMUHAHTHbBIM ansfenem Apyroro reHa u MackupyeTt NpoYme TUMbl OKPACKK.
Kakum moxeT ObITb pacLyenneHre BO BTOPOM MOKOSIEHUN NPU CKPELLMBAHUN YUCTbIX JIMHWIA
C YE€pHbIMM 1 BenbiMm cemeHammn?

9:3:3:1



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

10. MNpur3HaK KOHTpONUpyeTCs ABYMsI HEeCLeNneHHbIMY reHamu. Kakue pacluenneHns moryTt
ObITb NOMYyYeHbl TONLKO NPY YCNOBUMN FMGENM OAHOMO UMM HECKOSBbKMX FEHOTUMNOB?

4.5
9:6:1
10:3:3
6:2:1
8:3:1

OTBeT Yncnom

1. Kakon 6yget gons reHotuna AaBbCcddee B notomcTBe ckpewmBaHua AaBBCCddEe x
AabbCcDdee? OTBeT ganTe B NpoueHTax, OKPYriMB 4O LLENOro Ymcna npoueHToB.
OtBeT 6

2. CKONbKO pasnnyHbIX reHoTunoB 6yaet obHapyxeHo npu ckpewmBanun AabbCcDd x
AaBbCcDd, ecnu ans reHoB A n B goMnHupoBaHue nonHoe, Ans reHa C - HenosnHoe, a
romo3urotbl DD rmbHyT Ha paHHUX cTagusax passuTna?

OtBeT 36

3. YHacTtoTa BCTpeyaemMocT HacneacTBEHHOroO peLeccrMBHOro 3abonesaHna cpeau
HaceneHus ropoga N coctaenseT 6%. [na nuccnegoBaHnsa yyeHomMy Heo6xo4MMO U3yYnTb
HocuTenen gaHHoro 3aboneBaHusi. KakoBo oxkngaemMoe KONMYecTBO HOCUTENEN cpeamn
BbIGOpKM, cocTosiwen ns 343 3goposbix Ntogen. OTBET OKPYrNUTb A0 LenbIX.

OTtBeT 135

4. PacTeHune ¢ KpaCHbIMM LIBETKAMM U KOPOTKMM NECTUKOM CKPECTUNN C pacTEHNEM,
UMEILLMM KPEMOBbIE LIBETKM U AJIMHHbBIA NECTUK U MOSTYYUNIN pacTEHUSs C KpaCHbIMN
LBEeTKaMM W ANTMHHBIMW necTukamn. MI3BeCTHO, YTO KaXKabI MpU3HaK onpeaenseTca OgHuM
reHoMm, a reHbl pacnonaralTcsa Ha O4HON XPOMOCOME Ha paccTosHUMN 36% NpPOLEHTOB
KpoccuHroeepa. Kakon 6yget [ons pacTeHui ¢ KpacHbIMU LBETKAMU U ASTMHHBIMUA
nectmkamu B NOTOMCTBE OT cKpeLymBaHua rmbpugos F1 ¢ aHanusatopom (aabb), ecnn
BCXOXECTb CEMSIH C reHOTUNom aabb BOBOE HMKE, YEM Yy CEMSH C APYrMMU reHoTUnamMm?
OTBeT ganTte B NpoueHTax, OKpYrimB 40 LeSioro Yncra npoLeHToB.

OtBeT 20

5. KonnyecTBo LBETKOB B COLBETUM OOHOMO TPOMMYECKOro pacTEHUSI KOHTPONMPYeTCs
HECKONbKUMW reHaMu, KOTopble B3aUMOAENCTBYIOT MO TUNY KYMYNATUBHON NONMMepun.



MoxHO HabnoaaTb ceMb BapyaHTOB NPOSIBIEHMS 3TOrO npuaHaka. CKonbKko reHoB
y4yacTBYyeT B MOSIMMEPHOM B3aUMOAENCTBUN?

OtBeT 3

6. Y Menkoro MiekonuTarLLEro OTCYTCTBME LLIEPCTU AOMUHUPYET HA4 Hann4mMeMm, a cepas
oKpacka LepcTu - Hag YEPHON. TOMO3UTOTHYHO YEPHYIO CaMKy CKPEeCTUMNN C FOMO3UrOTHbLIM
GecLlépCTHbIM camuoM, B pe3ynbTaTe nony4nnucb 6ecluepcTHble CamMKn U cepble Camubl.
Kakon 6ygeTt gons 4€pHbix ocobert BoO BTOPOM nokoneHnn? OTBeT ganTe B NpoLeHTax,
OKpYrnvB 40 Lenoro Yicria npoLeHTOoB.

OTBeTt 12 +/-1

7. ®parmeHT reHa anvHon 1000 nap HyKNEOTMAOB HAYMHAETCS CO CTApT-KOL4OHA,
3aKkaH4YMBaeTCHA CTOMN-KOAOHOM U COAEPXKUT ABa UHTpoHa: 252 n 403 HykneoTnga. CKonNbKo
aMWHOKMCINOT COAEPXUT NONUNENTUA, KOTOPbIA KOOUPYETCH STUM FrEHOM?

OTBeT 114

8. CKpecTunum HU3KopocCrble pacTeHnsi ¢ 6enbiMu LBETKAMU U BbICOKOPOCTbIE PacTEHUS C
KpacCHbIMM LiBETKaMW. BCE NOTOMCTBO OKa3anocCb BbICOKOPOCHbIM C KpaCHbIMU LiBETKAMM.
Mpwn ckpelumBaHnn rMépnaoB NepPBOro NOKoneHus Mexay Obinv nonyyeHsl BCe YeTbipe
BO3MOXHbIX COMETaHMSA NPU3HAKOB, NPY 3TOM 0N BbICOKOPOCHbIX PpaCTEHMIN C BenbiMu
LBeTKamu cocTaBuna 7/64. Yemy paBHa 4yacToTa KPOCCUHIOBEpa Mexay 3TUMM OBYMS
reHamn? OTBET ganTe B NpoLueHTax, OKPYrnune 40 Lenoro Yncna npoLeHToB.

OtBeT 25 +/-2

9. MNeHeTpaHTHOCTb AOMUHAHTHON MyTauuK Y roMo3uroT coctaBnseT 85%, a y reTeposuror -
65%. Kakon 6ynet gonsa ocoben ¢ SOMUHAHTHBIM (PEHOTUMOM B MOTOMCTBE OBYX
retepo3urot? OTBeT AanTe B NpOLIEHTaX, OKPYrNnB A0 LIenoro Ymicna npoLeHToB.

OTBeT 54 +/-1

10. Y mbllwen cepas okpacka AOMUHUPYET Hag 6enon. Kakas BEpOSATHOCTb TOro, YTO Npu
CKpeLLMBaHUN reTepo3nroT B MOMETE M3 TPEX MbILLAT BCE TPU OKaXXyTCA OAHOro Lseta?
OTBeT ganTte B NpoueHTax, OKpyrimB 40 Lesioro Yncra npoLeHToB.

OTtBeT 44

11. Y gposocunel cepblin LBET Tena JOMUHUPYET Haf KEMTbIM, a NONocKoBUAHaA opma
rnas JOMUHUPYET Hag HopmanbHon. OBa 3TnX reHa pacnonoXeHbl Ha X-XpoOMOCOME,
YyacToTa KpoccuHrosepa mexay Humm 50%. Kakon Byaet oonst Myx ¢ cepbiM TENOM U
NOSIOCKOBUAHBLIMUY rfla3amMmu BO BTOPOM MOKOMEHUN OT CKPeELLMBaHUS CaMKN C CepPbIM TENOM,
NOMOCKOBUOHBLIMU Fla3aMn 1 camua C XenTbIM TeNoM, HopMarbHbIMK rnaszamu. OTeeT
AanTe B NpoLeHTax, OKpyrnvB 4O LEesioro YmMcna npoLeHToB.



OTBeT 62 +/-1

12. lNMpoBoguTCcA “HacbiwaroLee” cKkpelmBaHme ABYX COPTOB ropoxa Mo CneayoLwen cxeme:
pacTeHusi U3 copTa C XENTbIMW rMagkuMM CEMEeHaMM ONbINSAT NbINbLOK copTa ¢ 3eNéHbIMU
MOPLUMHUCTBIMU CEMEHaMMI, NONYyYEHHbIX TMBpPNAOB (NepBoe NOKONEHNE) BHOBb OMNbINSOT
NbINbLON pacTEHWI U3 YUCTOW JIMHUKN C 3ENEHBIMM MOPLUMHUCTBIMU CEMEHAMWN U T.4., NPK
3TOM AN AanbHENLWero pa3smHOXeHNst 6epyT TONbKO XENTble ceMeHa. Kakasi BeposiTHOCTb
TOro, 4YTo Hayrag BblbpaHHOe cemMsi U3 NATOro nokonenuns dyaet rmagkum? OTBET AanTe B
npoueHTax, OKpYrnu1B A0 Lenoro Ymcna npoueHToB.

OtBeT 6



