MockoBckaa onuMnuaja LWKOJIbHUKOB MO reHeTUuKe
2021/22, 8 knacc

10:00—23:59 19 deB 2022 .

Yactb 1

BbI6op 0AHOrO BapuaHTa oTBeTa

1 6ann

Benukwit BuHceHT BaH lor 6b11 ypoxeHLem MonnaHann — LieHTpa BblpallyBaHus TionbrnaHos B EBpone. OpHa us
ero pa6oT nocesiaHa nossimM TobnaHoB. [onycTUM, LiIBETOBOZA O6HaPYXXUIT He0BbIYHble MyTaHTHbIE THONbMaHbI
¢ 6axpomuaTbiMu fienecTkaMu. Ha cnefytoLwnii rofj Ha OnbITHOM MOJIE OH BbICaAWI UCKITIOUUTENBHO JOYepHUe

JIYKOBULbI MyTaHTHbIX pacTeHuin. Kakow pesynbtaTt CTOUT eMy oXugatb?

O MyTauMs 3aKpPenuTcs, reHbl 6axpomMyaToCTH nepeitayT B roMO3UroTHOE
cocTosiHue

O MyTaLus He 3aKPenuTcs, reHbl 6axpoM4yaToCcTy NepergyT B reTepo3nroTHoe
cocTosiHue

. BCe pacTeHUsi 6yAyT MyTaHTHble, HO U3MEHEHUI reHoTuNa He NponsonaeT

() uacTb pacTeHWi 6yAyT MyTaHTHbIE, HO U3MEHEHUI FeHOTHUNa He NpousonaeT




1 6ann

leH A KapTMpoBaH B OAHOM U3 YesloBEYECKUX XPOMOCOM. CKONbKO annenen reHa A NnpucyTcTBYeT B AensLencs

LMMIONAHON KIIeTKe Ha CTaanu MeTadasbl BTOPOro fesieHns Menosa?

Ne3

1 6ann

Y nposodusibl Habop nosioebix xpoMocoM y camok X X, y camuos — XY, npu aToM non onpegensietcs
cooTHoLeHreM Yyucna X-xpoMOCOM U ransionaHbIX ayTOCOMHbIX Ha6opoB. Kakoe uncio X-xpoMocoM JOMKHO
6bITb y APO30dMIIbI, FeKCanI04HOM Mo ayTocoMam, YTobbl OHa 6bla camKomn?




1 6ann

Kapn KoppeHc, rlepeOTKprBLIJVIVI 3aKoHbl MeHpaens, B3an aBa CopTa ropoxa C >XenTbiMn 1 3eJieHbIMN CEMEHaMMU,
CKpecTun unx, nonyvumn I'VI6pVI,ElbI NepBOro NnokKoJieHua, caMmoonblNna UX U nNonyynn paculenneHune 3kleo BTOPOM
nokosneHum. 13 BTOPOro NoKoJsieHns OH Bblépaﬂ TOJIbKO reTepo3nroTHble pacTteHuns, nocsie 4ero caMoonbina ux

M CHOBa Ha6mop,an pacuwienneHue. KaKyro 4YacTb NOTOMCTBA COCTaBAMN 3€/IeHble FOPOLLNHbI?

| = | = —
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1 6ann

Kakoe pacuyenneHue no heHoTuny 6yaeTt nosy4yeHo oT AUrnbpuaHoro ckpelmparHus Aabb xaaBb npu ycnosuu

He3aBUCUMOro HacnefoBaHUA U HEMONHOIo AOMUHUPOBaHUA ANA 060X reHoB?




1 6ann

D,}'Iﬂ nieyeHunst 60JIbHbIX pakom LINTOBMAHOM Xenesbl HEO6XOAMM peKOMGI/IHaHTHbIIZ TVIpeOTpOI'IHbIﬁ FTOPMOH. Ero

Npon3BOAAT B NPOMbILLJTEHHbIX MacluTabax npv NOMOLLY MUKPOOPraHM3MoB. 3TOro YAanochb no6uTbhCS,
NpUMeEeHuB MeTOoA:

3KCTPaKOPMNopasnbHOro Onsof40TBOPEHUs

KJlacCUYEeCKOM cenekumm

K/1IeTOYHOI ruébpngusauum

. reHHou WHXXeHepun



1 6ann

Y 0fiHOr0 13 BULLOB MOPCKUX YNIUTOK NMOJ ONpefensieTcs npy B3auMoaencTBUU € APYrMMU 0COBSIMU 3TOro BUAA.
Monnocku 3Toro BUAa HarpoMoXAakTCs APYr Ha Apyra, o6pa3sys xonMuK. Ecnm Monofble ocobu Kpensitcst K
paKyLLKe camMKK, UX MO - MY>CKOW. ECnv B KONOHUM CITIMLLKOM MHOTO CaMLOB, 0COBb MOXXET NOMEHSITb Mo Ha
YKEHCKMI. TO )Xe CaMoe MOXKET NPOU30NTH, ECNIY USMEHUTb MOJNTOXKEHNE 0CO6U. Kak Ha3blBaeTCs Takomn
MexaHu3M AeTepMuHauum nona?

nporamHbIM (onpepgeneHue nosna A0 ONJIOAOTBOPEHUS)

CUHraMHbIM (non onpeaensieTcsl B MOMEHT OMNJIOA0TBOPEHUS)

. anuraMHbIM (onpezeneHue nona cnycTsl Kakoe-To BpeMsi nocsie
ONIOA0TBOPEHUS U B 3aBUCUMOCTM OT IKOJIOrMYECKUX YCII0BMIA)

araMmHbIM (KaK pe3ynbrart 6ecnonoro pa3M|-|0)Ke|-|m|)



1 6ann

Y MHOTMX XXMBOTHbIX Cpasy nocsie Ornaof0TBOPEHUA Ha CTaANUM LPOBEHNsI 3UrOTbl FEHOM CaMOM 3UTOTb elLE He
HauMHaeT TpaHCKPUBUpoBaTbes. Mpy 3TOM AeNALMMCS KNeTKaM HY)XXHO NOCTOSIHHO CUHTE3WpoBaThb 6enku. Kak
peliaeTcs ata npobnema?

AN TPaHCKPUNUUu UCNoJib3yroTCA BHEXPOMOCOMHDbIE 3JIEMEHTbI
HacneaCcTBeHHOCTU

@ nnn cunTesa 6enkoB ucnonbayetcs 3anac MPHK, 06pa3oBaHHbIii elLé Bo
BpeMsi CO3peBaHus ALLEKNEeTKN

ANA cCMHTe3a 6enkoB ucnonb3yetca 3anac MPHK, o6pa3oBaHHbIi eLwé BO
BpeMsi CO3peBaHus cnepMaTto3ouaa

Apo6sieHne NPoMCXOAUT HACTOJIbKO 6bICTPO, YTO NOTPE6GHOCTb B 6enKax
NOJIHOCTbIO MOKpPbIBaeTCA 6e5KkamMu, 3anaceHHbIMM elLLé BO Bpems
Co3peBaHusa rameT

1 6ann

CKonbko Pa3/InvYHbIX TUNOB raMeT o6pa3yeT B XO4e MeWosa OpraHnU3m C reHoTnunom 2n =12 npun ycnosuu

OTCYTCTBUA KPOCCUHIroBepa u npu CﬂyqaﬁHOM pacxoxaeHnn oTLOBCKUX U MaTEPUHCKUX XpOMOCOM?

O o4

32

24
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N2 10

1 6ann

I'IpM Pa3MHOXEHUN 6aKTep|/||7| 6VIHaprIM AeneHneM eAUHCTBEHHbIM UCTOYHUKOM FreHOTUMMUYECKOM
N3MEHYUBOCTU ABJIAKOTCA

aganTauum
MoauduKaumm
Mop¢o3bl
® wmyrauum
YacTb 2

Bbl60p OT O4HOro A0 NATU BEPHbIX OTBETOB




2 6anna

ﬂ,}'lﬂ KakKnux BuaoB HUKOrga He CO6ﬂIO,D.a}OTCH MeH[eNneBCKUe 3aKOHOMEPHOCTH HacnepoBaHuA?

AMéba o6bIkHOBeHHas (Amoeba proteus)

Oposoduna (Drosophila melanogaster)

KuweuHas nanouka (Escherichia coli)

Hematopa (Caenorhabditis elegans)




C] Pe3yxoBuaka Tans (Arabidopsis thaliana)

2 6anna

Kakue opraHenbl XXMBOTHOM KJTETKM OTBETCTBEHHbI 3a TaK Ha3blBaeMyk LyuToniasMaTn4yeckyro

HacneACcTBEHHOCTb?

S

MUTOXOHAPUA

pubocoma

rnagkun AP

wepoxoBatbliit AP

aapo

O 0 0 0O




2 6anna

Tenbue Bappa (KOMFIaKTVISOBaHHyIO WHaKTUBUPOBaHHYIO X-XpOMOCOMy) MOXXHO Ha6ﬂI'O,D.aTb B KJleTKax caMoK:

Mypaebs

Mypaebefa

MypaBbUHOIO JibBa

nbBa
NbBUHKU
N2 4
2 6anna

Y KOsoKo/bYMKa 3a LiBET JIeNecTKOB OTBeYaeT ABa reHa. OauH red (A) koampyeTt GpepMeHT, NpeBpaLyaroLmni
6ecuBeTHOe BellecTBo X B 6ecLBeTHOE BelecTso Y, BTopoil reH (B) KogupyeT hepMeHT, NpespaLLaroLui
6ecLBeTHOe BeLecTBO Y B rony6oil NMrMeHT. PelieccuBHble annenm reHos A v B He NPUBOAAT K CUHTE3Y

COOTBETCTBYIOLLMX DEPMEHTOB. Bbibepute reHoTUMbl pacTeHWI, 1ENECTKM KOTOPbIX OKpaLleHbl B rosly6oi.

AaBb

Aabb

AaBB

aaBB

aaBb




2 6anna

Kakne pacuienneHuna no dJeHOTVIny (paCTeva Cc rOﬂy6bIMI/I nenecTtkamu : pacTeHusa c 6enbiMu J'Iel'lecTKaMI/I)

MOTYT MONYYUTHCA MPU CaMOOMbINIEHNN PACTEHUN], BblﬁpaHHbIX BaMu B NpeAablayLLemM 3agaHun?

13:3
15:1
9:7
SR
2:1
YacTb 3

OueHnTe BEPHOCTb CYXXAeHWUM




10 6annos

Bbl6epuTe BEpHbIE CYXAEHUS

FeHeTUYeCKUit MaTtepuan cnepmMmatugbl NoJIHOCTbIO CcoBNagaeT C
reHeTU4eCKMM MaTepuasioM cnepmarTo3onja, KOTOprVI M3 Heé o6pa3yeTc;|

Pu6ocoMbl apxeii COCTOAIT TOJIbKO U3 pubocoManbHbix PHK

B AApax pacTUTeJIbHbIX KJIETOK MOXXET HaxoAUTbCA 6onee OAHOro AApbilKa

Mo mepe auddepeHUMPOBKU CTBONIOBOI KPOBETBOPHOI KIETKM YeNoBeKa B
HenTpodun NPOMCXoAUT CMEHa IKCNpeccMpyeMbix 6e5KoB, HO U3MEHEeHU B
reHome He NPOUCXOAUT

Y nyén onpegeneHue nona ranio-guMniouaHoe: camiibl pa3BMBaloTCA U3
HeonNoAOTBOPEHHbIX SNLLEKIETOK, a CaMKM - U3 ONJIOA0BTOPEHHbIX. Mpu
TaKoW cucTeMe ornpepeneHuns nosna Ao4b KOPOeBbl KOIOHUM B CpeAHEM
uMeeT 60sblLue 06LLUX FeHOB CO CBOMMM CeCcTpaMM, YeM C bpaTbaMuU

PeueccueHoe 3a6oneBaHue Yyenoeeka, cuenneHHoe ¢ X -XxpoMocomo, B
paBHOBECHOM NONYAALMM Yallle BCTPEYAETCS Y MY>KUUH, YEM Y XKEHLUH

MpeHaTanbHas AMArHOCTMKa He NO3BONIAIET 06HaPYXXUTb y Nloga [0
pOXKAeHMss MyTaLuK, NpMBoASALLUE K Pa3BUTUIO CUHAPOMA [layHa

B reHOMe apxeii, B OT/IUUMIN OT 6aKTepUil U AyKapuoT, MOXKET BCTpevaTbCs
HeobblYHOE OCHOBaHWe — AUrnapoypauun

B knetkax paCTeHMﬁ HacneaCTBEeHHYI0 MHd)OpMaLl,VIIO MOryT XpaHUTb
XpoMonnacTbl

B HOpMe KPOCCUHIOBEp B YXU3HEHHOM LiMKJIe NeYEHOUHbIX MXOB MPOUCXOAUT
npu o6pa3oBaHUM rameTt

Yactb 4

PewwnTe 3agaumn



6 6annoB

CooTHecuTe 6yKBeHHbIe 0603HayeHus Ha KapTUHKe C CTagnMsaMun MUTO3a.

npodasa

MeTadasza

aHada3za

Tenodasa

Ha kapTuHKe nsobpaxkeHo AeneHne KeTok B 6nacTysie pbibbl cura. Ero ranfiongHblii Habop coctasnsieT 40
XpoMocoM. CKonbKo XpomaTtung Ha ctagum b?

160




6 6annos

CooTHecuTe asdy co CTPYKTYpOI MU NMPOLIECCOM, KOTOPbIE MOXHO B Hell HabnoaaTb

Tenodasa | 06paszoBaHue CUHANTOHeMalbHOro

Tenodasall

KOMIMJieKca

pa3pyLLeHmne aaepHon 060104KN

AunnoTeHa (POMOCOMbI TUMa "NaMnoBbIX LETOK"

oxXpoMaTnaHble XpOMOCOMbI BHYTPHU

3UroTeHa
aapa
naxuteHa announAHbI Habop ABYXPOMATUAHBIX
XPOMOCOM BHYTpY sifpa
npomeTadasa |

KPOCCUHroBep




6 6annos

CooTHecuTe CTPYKTYPbI C MUKpodoTOorpadusmm
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NONINTEHHbIE XPOMOCOMbI

XPOMOCOMbI MO TUMY "NamnoBbIX LLLEeTOK"

ALPbILIKOBbIV OpraHu3aTop

nonupméocomMbl Ha MPHK




TesioMepHaa neTnsa

HYKNeoug,




9 6annos

Ha PUCYHKE npeacTaBne€Ha poaocsioBHaa CEMbU, iBa YJieHa KOTOpOﬂ CTpajaroT HacneACTBEHHbIM

3a6onieBaHueM Mo reHy A. Y poautenei 1 v 2 poauncs oanH 3A0poBbIi pe6eHOK 1 ABOe 60MbHbIX. Jpyrue uneHbl
CeMbM, NPeLCTaBNeHHbIE Ha POAOCIIOBHOM, HACNIEACTBEHHbIX 3a60/1€BaHUI HE UMEIOT.

O O

-
osrmll

Kakow reHotun y 2?

AA

O 4a

A

aa

Kakoi reHoTtun y 6?
® m

Aa

aa

KakoBa BEPOATHOCTb, YTO CriefytoLmin pe6eHok napbl 1 n 2 6yneT gesoykon ¢ 3abonesaHmem?

0.125

KakoBa BEpPOATHOCTb, YTO CriefytoLmin pe6eHoK napbl 5 n 6 6yaeT ¢ 3abonesaHmem?



KakoBa BEPOATHOCTb, YTO CPeau CreaytoLwmnx AByX geTen napbl 1 n 2 6yget xots 6bl 0f4Ha 340poBas AeBoyKa?

39/64

12 6annos

Bbino ycTaHOBMEHO, YTO OKpacka naHumMps Xyka ¢ nnaHeTtbl KapanakcuaH onpegensertca TpemMsa reHamv — A, B u

C. MyTaHTHble annenu a u ¢ peLeccnBHbl, FTOMO3UTOTHOCTb MO J'IK)60My N3 HUX NpUBOAUT K NOSTHOMY OTCYTCTBUIO

nurMeHTaumm. XXyku ¢ OgHUM MyTaHTHbIM annenem B2 umetot He6oNbLIOE KOSIMYECTBO GeNbIX NATEH B OKpacke,

¢ ABYMS annensmu B2 — MHoro nsiteH. YcTaHOBMEHO, YTo reH B nokannaoBaH B N0SI0BOM XpomMocome. MyxcKon

non y xykoe — XO (oaHa X-xpoMocoMa, 6es Y), skeHckmnit — X X (aBe X-xpomMocoMbl). XKyKu AUKOro TUna

MMEIOT TEMHYHO OKPacKy.

ConocTaBbTe d)eHOTVII'I C reHoTunom

TeMHble NaHLupu .\.

TeMHble naHuunupu ¢ He60MbLUNM
KONIMYecTBOM 6efbix MNsATEH

TeéMHble NaHUuupu C 60/1bLLUNMM
KONMYecTBOM 6enbix NATeH

6enble naHumpu

3anuwnTe pacLiensiedne no GeHoTunam npu ckpewmuBaHum AAchBZO X AaCCX
CaMKku, TeMHbIN NaHumps 0

CaMKu, TEMHbIN NaHLMPb C MasbiM YucioM nsateH 1

CaMKu, TEMHbIN NaHUMPb C 60JbLUMM YMCoM nsaTeH 1

Camku, 6enbint naHumps 0

CaMupbl, TeMHbIN NaHumpb 1

CaMLubl, TEMHbI NaHUMPb C MasbIM YucioM nsTeH 1

CaMLibl, TEMHbIi1 MaHUMPb C 60/1bLMM Ynuciom nated 0

Camupl, 6enblit naHupb 0

Bl
X

Aacex B x P!

aaCex 220

AaccxPxB?

AACcx 2 xB?

B2




12 6annos

leHbl A 1 B cLiensieHbl B TPaHC-NOMOXEHUM U HaXOAATCA Ha paccTosHMM, akeueaneHTHom 12% kpoccuHrosepa.
l'eH C HaxoanTCA Ha Apyron xpoMocome. leHbl A 1 C B3aMOAeRCTBYIOT MO TUMY HEKYMYNATUBHOM NONUMEPUN.
'eH B, B criyyae HanmMuymus XoTsi 6bl OLHOIO ero JOMUHAHTHOrO anfens, NoAaBAsieT NpuaHak, 3a KOTopblIi

OTBeYaloT JOMUHaHTHble annenu reHos A u C.

3anumTe JONto KaAoM raMmeTbl opraHnama ¢ reHotunom AaBbCc B npoueHTax.
ABC 3

ABc 3

AbC 22

Abc 22

aBC 22

aBc 22

abC 3

abc 3

Y Kakon Aonu NoToMcTBa OT CKpelwmBaHna aByX TPUreTepo3nroT 6y;:1eT NpPoABNATbCA NPU3HaK, KOp,VIpyeMbIIZ

reHamu A un C?

0.2491



11 6annos

KneToyHbIM LUMKIOM Ha3blBalOT BpeMA U npoueccbl, npoTekarouwme ot ogHOro MUTOTUYECKOro geneHna Ao

Apyroro. KneTouHbli Lk BkAoYaeT B cebs 4 dasbil:

* MWUTO3 — KJIETOYHOE AeNieHue;
« G1-— BbIX0OA4 U3 KNETOYHOIo AesieHUA, BOCCTaHOBJIEHUE HOPMaJibHOIo pasMepa KneTku;
o S — cunTeTnyckas (basa, yaABoeHue reHeTM4yeckKon I/IHdJOpMaLI,I/II/I;

o (G2 — noAroTtoBKa K MUTO3Y.

[lns onpeaeneHns NpoAOIKNTENBHOCTHU KNETOYHOIO LMKIA Y LITAMMa APOXOKEN 6bil MOCTaBIEeH CrieayoLmii
aKCMEpUMEHT. KNETKM Iposokelt Bbi BHECEHbI B YNCTYIO CPefly, UCXOAHas KOHLeHTpauus coctasuna 5 - 10°
kneTok/mn. Yepes 80 u, konnuecTso knetok Boapocno Ao 20 - 10% knetok/mn. 3atem yacTb KynbTypb
nHKy6upoBany B TeyeHne 20 MUHYT B Cpesie, COfepXXalLen MeYeHbln TAMUAMH. Mocrne MHKyGaLmm KNeTku
OTMbI/IN U MEPEHECTIV B HOBYIO MUTATENbHYIO CPEAY C HEMEYeHbIM TUMUAUHOM. B TeyeHne onpeaeneHHoro
BPEMeHU Neprognyecku 6panm npobbl U U3MEPSIN NMPOLEHT MUTOTUYECKUX KITETOK, COAEPIKALLMX MEYEHbIN
TUMUAWH. B Kaxgoit npobe okono 1% scex kNeTok Haxo[NMNoCh Ha CTagnn MUTO3a. PesynbTaThl aKCnepuMeHTa
nNpuBEAEHbI Ha PUCYHKe.

100

80

60

40

20

% MEYEHHBIX MUTOTUYECKIMY KNETOK

i}
0 4 (5] 8 10 12 14
Yackl nocne MHKkyGauun B cpene ¢ MeYeHHbIM TUMWONHON

B kakyo (hasy KM3HEHHOr0o LKA KeTKa BK/IHoYaeT MeYeHHbIN TUMUANH?

MUTO3

G1

® s

G2

KakoBa 06Luasi IPOAOIHKUTENIbHOCTb XKMU3HEHHOMO LMKIa B Yacax?

OkpyrnsviTe ro npasBuiam OKpyr/ieHnsi 4o Lesbix!

40

KakoBa NpogonXuTenbHOCTb ¢)a3bl G'1 B XU3HEHHOM LuKne B yacax?



OkpyrnsiviTe ro npasBuiam OKpyr/ieHns 4o Lesbix!

28

KakoBa NpogonxuTenbHOCTb ¢)a3bl S B XWU3HEHHOM uuKne B yacax?

OkpyrnsviTe Mo npaBuiam OKpyr/ieH1s 4o yenbix!

KakoBa NPOAOCJIKUTENIbHOCTb CbaBbI G2 B XU3HEHHOM LMKIe B Yyacax?

OKpyrAs¥iTe Mo npasuaam OKPYrfieHns 4o Lesbix!

KakoBa NpofomKnTenbHOCTb hadbl MUTO3a B XXM3HEHHOM LiMKIIe B Yyacax?

OKpyraswiTe Mo npasuaaM OKpYyrieHus 4o AecsTbix!

0.4



8 6annos

e S oTBevaeT 3a cuHTes 6enka P B knetke. OAuH GyHKUMOHANbHBIN annenb S 06ecneynBaeT CUHTES T
Monekyn 6efika B MUHYTY, @ MyTaHTHbIW asfesib S He NPUBOAUT K 06pa3oBaHuto 6eska. Bpems XXM3Hu Monekynbl
6enka P coctasnsaet 6 MuHyT. Heobxoanmas ans HopManbHOro GyHKLMOHMPOBaHMUSA KIETKU paBHOBECHas

KOHLIEHTpaLua 6enka cocTaBnseT 7, 25 MOoneKyn Ha KNeTKy.

MyTauusa asnsertca

@ noMMHaHTHOM, LOMUHNPOBaHKE MoNHOE

AOMMHaHTHOﬁ, AOMWHUPOBaHWE HenoJiHoe

peueccuBHoﬁ, AOMUHUPOBaHUe NoJsiHoe

peL.ecCUBHON, LOMUHUPOBaAHME HEMNoJIHoe
KakoBa paBHOBECHaA KOHLeHTpauua 6enkaB peueccwsHoﬁ romosurore?
12 T

KakoBa paBHOBeCHasi KOHLIeHTpauus 6enka B JOMUHAHTHONM roMO3urote?

0 T

JNekapcTeeHHbIn npenapat L nosbiwaeTt ckopocTb CUHTE3a € 0fHOro annens Ao 1, 5z Monekyn 6eska B MUHYTY.

KakoBa paBHOBeCHas KOHLIEHTpaLus 6e/ka B reTeposurote yepes 1 MuHyTy nocine BBEAEHWA NIEKapCTBEHHOO
npenapata L?

6.5 T

Mo3BONWT K NOCTOsIHHOE YroTpe6reHve npenapaTta L noanepyuBaTbh HEOGXOANMYIO KOHLEHTpauumio 6enka P B
reTepo3UroTHbIX KNeTKax?

® s

HeT



