3aJaHUs 0JIMMIIUAAbI IIKOJIBHUKOB «®Pu3Tex.bro» mo 6uosioruu
2019/20 yu.rop,
3aK/II0YUTE/IbHBIN 3TAl

3AJAHUA A4 11 KJIACCA

3aaanml OJIMMIIHAABI pa3A€/ICHbl HAd TPHA YdCTH:
Yacrb A: 3a/1aHMS C HECKOJIbKMMHY BepHbIMU 0TBeTaMHU (Bcero 20 3afjaHUi)
Yactse B: 3a1aHus Ha conocTaB/ieHus (Bcero 8 3a/iaHui )
Yactse C: 3a1a4u co cBO60AHBIM OTBETOM (BCero 5 3a/laHui)

Bpemsa BbInoIHeHUA 3aaHui: 4 yaca (240 MUHYT)



3adanus onumnuadsl «Pusmex.Buo» 3akaouumensvHuiii sman 2019/20 yu.2od 11 KJIACC

YacTe A. 3ajaHuA C HECKOJIBKUMU BEPHBIMU OTBETaAMHU

Bo Bcex 3a/jaHUsIX JaHHOM YaCTH B HauyaJjle UJET yYCA0BUE, a 3aTeM NATh BApUAHTOB
oTBeTa (nmox 6ykBamu oT A 10 E). YyacTHMKaM HEOOXO0AUMO ONpPEENUTD SIBJSETCS
JIU KaXKJbld W3 BAapUAHTOB OTBeTa BEPHBIM (MOAXOAUT IMOJA (GOPMYJIUPOBKY
3a/laHusl) WK HEBEPHBbIM (He MoAXOAUT moj GopMYyJIHUPOBKY 3aZaHus). B kaxaom
3a/laHUM MOXeT ObITh OT 0 10 5 BepHbIX BapMaHTOB OTBETA.

B MaTpulne OTBE€TOB OJd KaxKAOro BadpHdHTaA OTBETAa HeO6XO,£[I/IMO OTMETHUTD
ABJIAeTCAd OH BEPHBIM HWJIM HEBEPHDbIM. ,[[JIH BBOJid OTBE€TAa B MATpHULy LIEJKHUTE I10
HY)KHOI;'I ssyerKe U BbI6€pI/ITe 3Ha4YeHH € M3 BbIIIaJal0oIlero ClincCKa.:

3aganue A1 (ID 1) OTBeT A B C D E

BEPHO
HEBEPHO
€1

3aganue A2 (ID 2) OTH
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3aaanue A1l (ID 3)

Ha pucyHke mokasaH ¢pparMeHT NpoJoJIbHOTO Cpe3a Yyepe3 MPOBOASAIIUI My4YOoK. BepHbIMHU

YTBEPKACHUAMHU ABJIAIOTCA:
. - -

A) Tuabl MoryT GopMUPOBATH KJIETKH, IOKa3aHHble udpamu 4 U 6;

B) nepBbIM chopMHUpoOBasICs NPOBOASAILNI 3JIEMEHT 7;

C) crpesika yka3blBaeT Ha CTPYKTYPY, KOTOPYIO MOXXHO OXapaKTepHU30BaTh Kak MOpY;
D) [JsivHa 4JIeHUKOB COCYZI0B YBeJUUYUBaeTCA OT 1 10 7 IpOBOASALLEr0 371EMEHTA;

E) K pacTsikeHMI0 CHOCOGHBI COCY/bl, TOKa3aHHble upamu 1, 2, 3.

3aaanue A2 (ID 6)
BbiGepuTe XapaKTepUCTUKH, KOTOpPbIe CBOMCTBEHHbI IBeTKaM OpXHAHBIX (Orchidaceae):

A) pblablie cuasyee;

B) cnpocThIM OKOJIOLBETHUKOM;

C) akTuHOMOpQHDIE;

D) MoryT 6bITh CO LINOPLEM;

E) TbhluyMHKa 6€3 ThBIYMHOYHOU HUTH.

3aaanue A3 (ID 9)

OAHOC/IOMHBIN 3NMUAEPMHUC, BbIAENSAI0IIUNA KYyTUKYJIy, BCTPEe4aeTcs y npeACTaBUTe/Ien:
A) TUIPOUAHBIX;

B) rpeGHEBUKOB;

C) /eHTOYHBIX YEepBeW;

D) KpyrJbIX 4YepBew;

E) xopaoBbIx.

3aaanue A4 (ID 12)
Hsyqa;l 0COGEHHOCTH KpaHHAJIBHOTO OTAEJ/Ia CKeJleTa Hpe,l[CTaBPlTe.)Ieﬁ Pa3JINIHBIX Theria
MO>KHO CcAeJiaTb BbIBOAbI O N0JIOBOM NpUHAAJIC)KHOCTHU, BO3paACTe X KUBOTHOI'0, 4 TAKIXKE €ro
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3KO0JIOTUYECKHX O0COOEHHOCTAX. [0 KaKMM M3 nepedyuc/eHHbIX HUXKe NMPU3HAKOB HaubGoJiee
AOCTOBEPHO MOKHO ONpeje/MTh NOJIOBY0 INPHUHAAJIEKHOCTb y 0C00ed OJHOro BHJAA H
OAMHAKOBOro Bo3pacTa:

A) pacnoJsioxeHue IJ1a3HHUL, Ha Yepene;

B) cTeneHb CTEPTOCTU KeBaTeJbHOW NOBEPXHOCTH MOJISIPOB;

C) mMacca xpycTa/vKa;

D) creneHb BbIpaXK€HHOCTH CarUTTAJbHOIO rpebHH;

E) nokasatesnb KB/IY (koHM106a3a1bHas AJ1MHA Yepena).

3aganue A5 (ID 15)

IToceacTBUA BBIPAXKEHHOI'0 aliiA03a NP MIIEMUYECKOM MOBpPeKAeHNH KJIeTOK MUOKapa:
A) yrHeteHue Ca%*-TpaHCHOPTUPYOILEH GYHKIUU CAPKOIJIa3MaTUYECKOr0 PETYKYJIyMa;

B) axktuBanusa Na*/K+-AT®a3bl;

C) uHakKTHBaLUs JIU30COMaJIbHBIX IpoTea3 u pochosnmnas;

D) akTHBauus NepeKUCHOr0 OKUCIEHUS JIUU/OB;

E) cHwXeHHe COKpAaTUTENbHOU QYHKIUHA MUOPUOPUJLIL.

3aaanusa A6-A8 (ID 16-18)

Ilepes, BamMu - ynpouieHHass cXeMa MeTa60/iu3Ma KETOHOBBIX TeJs. KeTOHOBble TeJia
o6ecrneyuBalOT NUTaHUEe MHOTHX TKaHeW oOpraHu3Ma 4YeJioOBeKa B oOIlpeJe/IeHHbIX
dusmnonornuyeckux ycaoBusax. OHM 006pa3ylOTcd B MHUTOXOHJAPHSAX MeYeHU U3
ageTwikodepmenta A (apetwi-KoA) - mpoaykra mera6o/iM3Ma YrjeBOJAOB, JIUNUJOB M
HEKOTOPbIX aMUHOKMCJIOT, B pe3yJjibTaTe pa6oThl psija ¢epMeHTOB, U SABJAAKTCA, IO CyTH,
TpaHCOpTHOW ¢opmoii aunetwi-KoA. /Jlaee KeTOHOBbIE Tesla NOCTYyNalOT B KPOBb H
3aXBaTbIBAKTCA NepuPpepuyeCcKUMHM KJIeTKaMH, IAe pacnajanTca A0 aueTua-KoA, KoTopblid
MO>KET ObITh UCNOJIb30BAH AJISI META00/IMYECKUX HYK/,.

gy 00
T T

Me4yeHb Mepudpepusa
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CH-OH | MupHan
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oM - | /0 : [ /O rnukonus |
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3azanue A6 (ID 16)

IIpoaHasM3upyiiTe cxemMy, NpUBeJEHHYK Bblllle, M BbIOEpUTEe BepHble YTBepXAeHMHH,
Kacawuuecsa GU3n0JI0rudiecKux 0CO6eHHOCTe CUHTEe3a U pacnajia KeTOHOBBIX TeJI:

A) B HopMe nokazaTesb pH KpoBHU YesioBeKa paBeH 1;

B) npu ynoTpebsieHUM NUILH, COJiepKalllell HeJoCTaTOYHbIA YypOBEHb YIJIEBOJOB, y 4eJioOBeKa

MOXKeT HabJ10/1aThCs a/iKasio3 (3aljesadiBaHUe) KPOBY;
4
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C) npu gedunurte pepMeHTa, KaTaJUM3UPYIOLLET0 peakL1i0 3, YypOBeHb KETOHOBBIX TeJl B KPOBHU
MOKeT YBEJTUYUTHCH;

D) npu oTCyTCTBUH aJleKBaTHOTO Jle4eHUsl caxapHOro AuabeTta | TMna MoKeT BO3HUKHYTb alji/i03
(3akucJieHHEe) KPOBY;

E) riudsio3uHbl - npenapaTbl, NPeNsTCTBYOLIHE peabcopOLUM TIJOKO3bl B IMOYKaX, MOTYT
IPUBOJAUTH K KeTo3y (YBeJIMUeHHI0 KOHIIEeHTPaLM1 KETOHOBBIX TeJl B KPOBH).

3aganue A7 (ID 17)

IIpoana/mmsupyiTe cxeMmy, NpPUBEAEHHYIO BbIllle, U BbIOEpHTE BepHbIe YTBepXKJeHMHH,

Kacamoluyecs MeTa60/JI1u4eCKHX 0CO6eHHOCTel CHHTe3a M paclaZa KeTOHOBBIX TeJI:

A) anernn-KoA MoxeT y4acTBOBAaTb B peaKLIMAX OMOCUHTE3a KU PHBIX KUCJIOT;

B) npwu yyactuu anetun-KoA npoxoAsaT peakuu aJlKUJINPOBaHUSA 6€JIKOBOY LieNy;

C) B KJIeTKax, akTUBHO NOIVIOIAIOUIMX KETOHOBbIE TeJla, SJHepreTUYeCcKUi BbIxo/ LUKIa Kpebca
CHUKEH;

D) anetun-KoA, o6pasyrouiuiica B nepudeprdeckux KjieTKax B XOJ€e paclaZla KEeTOHOBBIX Tel,
MOeT ObITb KOHBEPTUPOBAH B YIJIEBObI;

E) 1o cpaBHeHMIO C aleToaleTaToM, F'MAPOKCUOYTUPAT NPU NOJHOM OKUCAEHUHU JaeT 60JbLIMH
BbIXO ATO.

3aaanue A8 (ID 18)

IIpoana;mmsupyiite cxemy, NpPUBEAECHHYI0 Bbillle, U BbIOEpHUTE BepHble YTBepXKJeHMH,

Kacallyecsa XUMUYeCKUX 0COOeHHOCTe! CHHTEe3a U pacna/ja KeTOHOBBIX TeJI:

A) peaxkuus 2 compsKeHa C pacXxoZ0OM IPYNIbI C BBICOKMM NOTEHLMAJIOM IlepeHoca (pa3pbiBOM
MaKpO3pPru4ecKou CBSI3M);

B) artoMm yriieposa, BblAe/eHHbIM NYHKTUPHBbIM oBasioM, B 'MI-KoA MoxeT nmpoucxojuTb U3
aToMa yrJjiepo/ia IJI'0KO3bl, BbIJIeJIeHHOI'O IYHKTUPHBIM KPyroM, eC/IM Ta Yy4aCTBOBAJIA TOJbKO
B IIpOLiecCax, OTMEUYEHHbIX Ha PUCYHKE;

C) aroM yruepojia, BblJleJIeHHbIA NYHKTUPHBIM oBajsioM, B 'MI'-KoA MoxeT npoucxofuTthb u3 3
aToMa yrJjiepo/ia NaJIJbMUTUHOBOM KHUCJIOThI (KapOOKCU/IBHBIM aTOM CcYMTaWTe 1bIM), ecav Ta
y4acTBOBaJIa TOJIbKO B IIPOLieCCax, OTMEUYEHHbIX Ha PUCYHKE;

D) peaknusa 4 nuMeeT OKHUCJIUTETbHO-BOCCTAHOBUTEBHBIM XapaKTep;

E) Bpeakyuu 5 ot kodpaktopa (NADH) k aneToaneraTy nepejaétcs NpoOTOH.

3azanue A9 (ID 19)

MPHK, oGpa3yemble npu TpaHCKpunuuu reHa Dscam miogoBoi mymku D. melanogaster,
cogepxKaTt 24 3K30Ha, 20 U3 KOTOpPBIX BCerja OAWHAKOBbIL. OAHAKO, 3K30HBI 4, 6, 9 u 17
MMEIOT 0 HEeCKOJIbKO BapuaHTOB: 12 a4 3K30Ha 4, 48 Ay 3k30Ha 6, 33 a1 3K30HA 9 U 2
A 3k30Ha 17. Ilocie crmutaiicudra B 3pesiod MPHK mpucyrcrByeT mo oJHOMY BapUaHTY
Ka)KJ0ro M3 NnepevyMc/JeHHbIX 3K30HOB. YYUTbIBasg 3Ty MHpopMaunMio, BbioepuTe BepHbIe
yTBEpXKAECHUA:

2T.N.H

1 2 3 4 5 6

9 10-16 17 18-24
Dscamt —H/H,

A) 4wucao Bo3MoxHbIX U30¢popMm 6esika DSCAM npessbiuiaet 100000;

B) BaToM reHe 3akogupoBaHo cBbilie 30000 Bo3MokHbIX BapraHTOB 6esika DSCAM;

C) pasmep 3pesoit MPHK, o6pa3yeMoii npu TpaHCKPHUMIUHK 3TOTO IreHa, npeBbiiaeT 50 ThICAY nap
HYKJIEOTUO0B (T.IL.H.);

D) cnoco6 nosydyeHusi pazHoobpasusa uzodpopm 6eska DSCAM B JaHHOM ciiy4yae TaKOU ke, Kak U
IIpY reHepaluy pa3Ho00pa3usa aHTUTeJ Y NO3BOHOYHBIX )KUBOTHBIX;

E) npu cpegHel ckopocTu TpaHCasAuuu 10 aMMHOKHUCJAOT B CeKyHAY TpaHcasauus 6enka DSCAM
oyzeT uaTu 6osiee yeM 30 MUHYT.
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3azanue A10 (ID 20)

IIpu 3kcnpeccuu reHoma (+)PHK-BupycoB cemeiictBa Coronaviridae, Takux Kak SARS-CoV-2,
oopasyerca Ha6op cyoreHomHbix PHK (mRNA2-9 M, BeposATHO, HECKOJbKO
AonosiHuTeabHbIX). PaMKku cuutbiBanusa ORFla u ORF1b TpaHcaupyoTcsa B BUJe eJUHOro
NOJIMNIPOTENHA, KOTOPbI 3aTeM Hape3aeTcsd BHPYCHbIMM npotrenHazamMmu PL u 3CL.
PaccmoTpuTe npuBeJeHHyW cxeMy 3Kcnpeccuu reHoma SARS-CoV-2 u BbiGepuTe BEpHbIE
yTBEpPXKAECHUA:

SARS-CoV-2
5': | ORF1a | ' ¥
| ORF1b _ || ||| GenomicRNA
R1a |n51 ns2 Plpra ns4|3CL nsEH?HB ns1 YW Y
Riab |ns1 ns2 PLpro ns4|3CL| ns5 H ?H9 RdRp | Hel |ns14{n515[r¢15|

L5 ] ensastsAAA MRNA2
e 38 .M mRNA3

\J,} PL proteinase 77 3CL protease i I s MANAZ
.f_ l rnasitiARg MRNAS

s aaa SR MRNAG

Ll 7a L asksmRNAT
| 7b

B

& IB saanadtfAANL MRNAS

.:.-m..wm mRMNAG
b

14 MRNA?
| ORF107

A) BupycHaa PHK, nmomasas B kiieTKy, BbicTynaeT B kadyecTBe MPHK Ha HauyasbHBIX 3Tamax
vHekuuu. [Ipy aToM obpasyeTcsa noaunpoteuH lab;

B) B KkJeTKax 3yKapuOT MOTYT TPaHCJIUPOBATbCS TOJbKO MoHouMcTpoHHble MPHK, Tak kak
pubocoMa B OOJIBIIMHCTBE C/ly4ae UHULMHAPYET TPaHCJAALMI0 HA nepBoM ¢ 5’-koHua MPHK
kozoHe AYT. O6pasoBaHue cy6reHoMHbix PHK mno3BosisseT 000WTH 3TO OrpaHuYeHHE U
TPaHCJIUPOBATh HECKOJIBKO 6esikoB ¢ reHOMHOM PHK Bupyca;

C) cunrtes cyorenomubix PHK ocymectBasieTcs kiaetouyHot PHK-nonumepasoi I1;

D) k3anupoBaHHUE U N0OJIMAJIEHUIUPOBAaHUE BUPYCHOr0 reHoMa U cy6reHoMHbix PHK MackupyeT ux
o kaetouyHnble MPHK;

E) Jpusa penyinkauuu BUPYCHOrO reHOMa Heo6x0/iMMa BUpPYCHasi 06paTHas TPaHCKpUIITA3a.

3azanue A11 (ID 21)

Ilepes, BaMum npodwab 3NUreHEeTUYECKHMX METOK Omnpeje/leHHOro y4acTKka reHoMa B
renaTonuTax 4esjoBeKa. JTOT nNpoduab MOKa3bIBaeT J0JII0 COOTBETCTBYWIIMX METOK B
HyKJIeoCOMaX, KOTOopbleé MNpUXOAATCA Ha 3TOT y4yacTtok reHoma. H3K4me3 -
TpUMeTUJIHMpoBaHue Jin3uHa 4 ructoHa H3, H3K27ac - aneTuimpoBanue Jiu3uHa 27 ruCToOHa
H3, H3K27me3 - TpuMeTuMpoBaHue Ju3uHA 27 rucroHa H3. I'eHbl, pacnojio’keHHbIe Ha
3TOM y4YacTKe reHoMa, 0003HayeHbl HYMepOBaHHbIMH CTpeJsiKaMHM. CTpesiKa yKasbIBaeT
HalnpaBJieHHue OT IPOMOTOPA K TEpMUHATOPY. BoiGepuTe BepHbIe yTBEPK/AeHUA:
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500kb | |

H3K4me3 l |

H3K27ac

H3K27me3 bl g v e e - e A Sy T e

1-»> —
2

A) ckopee Bcero, reH 3 aKTHBEH B renaTolUTax;

B) ckopee Bcero, reH 4 He aKTUBEH B renaTOLUTAX;

C) Ha OCHOBaHMH MPOUJIS MOXKHO MPEJIIOT0KHUTb, YTO TPUMETHIMPOBAHNE YETBEPTOrO JTU3UHA
ructoHa H3 - 3To MeTKa TepMHUHATOPOB aKTUBHBIX TEHOB;

D) B HelipoHax Ha 3TOM Yy4yacTKe TeHOMa o00s3aTejJbHO OyJeT TaKoW e MNpoduJb
3MUTreHeTHYECKUX METOK;

E) MeTuivMpoBaHUe 'MCTOHOB BCeT/ia MPUBOAUT K MOAABJIEHUIO TPAHCKPUIIIUU.

3aaanue A12 (ID 22)

Bbl mosiyduad KyJbTypy GUOGpPO6/IacTOB 6apcyka M pellnJd HU3YYUTh JIOKAJIU3alLHIo
HYKJIEMHOBBIX KMCJOT B 3THUX KJeTKaX. /g 3Toro Bbl BBOJAUTE B HUX HeOOJbIIOE
KOJIMYEeCTBO PAJMOAKTUBHO MeYEeHHOro Aae3okcupudoorumuauHtpudochpara (aTTP) wu
KAeTe HeCKOJIBKO JHel. B Kakux KoMapTMeHTaxX OKa)KeTCsl paJAMO0aKTUBHAsA MeTKa:

A) BsApE;

B) B MuUTOXOHApUAX;

C) BxJOpOMJIACTAX;

D) B3IICG;

E) B mnepokcucomax.

3aaanue A13 (ID 23)

HekoTopslie ry6ku poaa Latrunculia B KayecTBe 3aLUThI OT PbI6 BbIPA6GATHIBAT TOKCHHBI

JIATPYHKYJ/IMHbI, CBfA3bIBAKOIIUeCd C MOHOMepaMHM aKTHHA M OGJOKUpyWIIHe HX

NOJIMMEepU3anI0 B MHUKpPOdUIaMeHThbl. JIaTPYHKY/JIMHBI CBA3bIBATCA C a6GCOJIIOTHO

KOHCEpPBAaTHUBHbIM YYaCTKOM MOJIEKYJIbl aKTUHA. BepHO, YTO JIaTPyHKYJ/IUHBI:

A) ILMPOKO UCNOJIB3YIOTCA B MeJUIMHE B KaueCTBe aHTHOAKTepHUabHbIX IPenapaToB IUPOKOTO
CIIeKTpa JIEUCTBUS;

B) Hakan/iuBalTCA B /jpax KJAE€TOK I'Y6OK, CHHTE3UPYIOIUX 3TU TOKCUHBI;

C) O/JI0KMpYIOT pacxoX/eHue XpOMOCOM K MOJIKCaM JleJieHHs B aHadase MUTO03a;

D) uHru6bupyroT ob6pa3oBaHHUe MICEB/ONOAUM;

E) cHWXalT CyMMapHYIO AJIMHY aKTUHOBbIX MUKPOUJIaMEHTOB B KJI€TKaX.

3aaanue A14 (ID 24)

B cocTaB KOPOHABUPYCHOTrO KaNCUAA BXOJUT HECKOJIBKO TUNIOB 6eJIKOB. OAUH U3 HUX, 6e/I0K
S, CBA3BIBAETCA C pelleITOPOM Ha NOBEPXHOCTH KJIETKH M 3allyCKaeT Npouecc eé 3apaKeHus.
Jpyrou, 6es0k N, cBA3bIBaeTcsl ¢ BUPYCHBIM reHOMOM. besiok M Heo6xoAuM /i1 COOPKHU
BUPYCHBIX YaCTHUI: OH BCTpauBaeTcd B MeMOpaHy 3HAomIasMatudeckoil cetu (IIIC) ¢
LMTO30JIbHOM CTOPOHbI M CTHUMYJIMPYeT OTIIHYpPOBbIBAaHME MeMOPAHHOro mny3bIpbKa B
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nosoctb IJIIC TakuM o06pa3oM, YTOGbl BHYTPU MNy3bIpbKa OKa3aJucbh 6ejJKu N wu
reHeTHYeCKUi MaTepuas Bupyca. [losryduBmuiics ny3bipeK M €eCTh BUPYCHasi YaCTHLA.

o oN
[

M LMTO30/1b
I I I I I membpana 3MC

nonoctb 3MC

BUpPYCHasA
I yactmua B IMC

PaccmoTpuTe cxeMy U BbIGepuUTe BEPHbIE YTBEP KA EHUA:

A) 6esioKk S HAXOAUTCS BHYTPH 3pesIOod BUPYCHOM YaCTHIIbl M HE CBSI3aH C MEMOPAHOU;
B) 6esiok N MO>XHO 06Hapy»KUTh BHYTPH LUCTEPHBI KOMIJIeKca ['onbaxuy;

C) 6enok M cuHTE3UpyeTCsS HAa MUTOXOHAPHUAJbHBIX pubOoCOMaX;

D) 6esok N cuHTe3upyeTcs Ha pubocoMax rpanyJisipHoi IIIC;

E) pensvkanusa Bupyca npotekaet B mosoctu 3I1C.

3azanue A15 (ID 25)

Y cob6ak ceBepHbIX mopoj (camoenoB, Ma/laMyTOB, XaCKM) BCTpe4YaeTcsl Hac/ieJCTBEHHOe

3a60/1eBaHUe TUNOTPUXO03. Y GOJIbHBIX >KMBOTHBIX MOHM>KE€HA TyCTOTA WIEPCTH U UMEKTCA

roJibieé y4aCTKHM Ha roJioBe M XBOCTE, UTO He MO3BOJISET >KMBOTHBIM BbDKUBATh B YC/IOBHSIX

X0JIOAHOTO0 KJMMATA M SABJAETCS TIpyobIM AedpeKToM Nnopojbl. 3ab6o/ieBaHUE OObIYHO

BCTpeYaeTCs y CaMIl0B, HO ONMCaHbl eAUHUYHbBIE CIy4YaH NPOsBJIeHUA 60JIe3HH y CaMOK. Bce

60JIbHbIE CaMKHU POXJAE€Hbl OT CJAy4YaWHBIX BA3OK OOJIbHBIX KOOe/ied C MaTeps MU HIU

POAHBIMU CEcTpaMH. X035AMKa 340POBOM XaCKM B POAOC/JIOBHOM KOTOPO HUKOTr/Ja He GbLIO

rUNOTPUX03a, IJIAHMpPYeT IMOBA3aTh CO6AKy C BBICOKONOPOJAHBIM KoGeseM. H3yuasn

POAOC/IOBHYIO KOGeJisl OHAa y3HaJIa, YTO Yy Hero ectb 3J0poBasi ceCTpa U 6paT, KOTOPbIX

cTpajaeT runorpuxo3om. [Ipexxje yeM NpuUHATH pelieHHe O BA3Ke X03AWKa o6paTujach 3a

COBETOM K reHeTUKY. Kako# coBeT AaJs1 cnenuaamct?

A) 3abosieBaHHe HacjleAyeTcCs ToJaHApPUYECKH (cCLemnyieHo ¢ Y-XpOMOCOMOM) M KO0b6esib TOYHO
nepezacT ero CbIHOBbSIM;

B) 3a6oJieBaHUe CBSI3aHO C JEHWCTBUEM PEIECCUBHOrO asljelis, CUEeNJIEHHOTro ¢ X-XpOMOCOMOH,
3/10POBbIN BHICOKOTIOPO/IHBIN KOGEJIb He HECET HeXeJlaTeJIbHOT0 aJlyesis;

C) 3aboJsieBaHHE HOCUT ayTOCOMHO-PELECCUBHBIM XapaKTep HacJeJ0BaHHUS, U KOOesJb TOYHO
SIBJISIETCSI HOCUTEJIEM HeXKeJIaTeJIbHOT0 aJlyeJist;

D) 3aboJieBaHHE HOCUT ayTOCOMHO-PELIeCCUBHbIN XapaKTep HacjeJ0BaHMs, U OCHOBBIBAsICh Ha
MMeIoLeics poJloCIOBHONM HEBO3MOXXHO TOYHO CKa3aTh SBJSETCH JU KoGesJb HOCHUTEJEM
3ab0JieBaHUS UJIU HET:

E) ko6esib He HeceT aJljiesisl TUIIOTPUX03a, HO MOXET ObITb HOCHUTEJIEM JIPYTUMX HacJeJCTBEHHbIX
3a60/1eBaHUN C ayTOCOMHO-PEIeCCUBHBIM THUIIOM HacCJ/Ie/JOBaHUS.

3aaanue A16 (ID 26)

Y co6ak onucaHbl HECKOJIBKO CUCTEM rpynn KpoBu. Han6osiee 3Ha4yuMoi /151 BeTepUHAPHOM

NPaKTUKU fABAseTcsa rpynna kpoBu DEA1 (dog erythrocyte antigen 1). B cucreme DEA1

U3BECTHO 4 aJiesis, AJOMUHUpYyIOLIMe B caeaywineM nopaake DEA 1.1 > DEA 1.2 > DEA 1.3 >
8
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0. [Ipu 3ToM astesib 0 He AaeT PYHKIMOHAJIBHOIO 6GeJIKa U 3PUTPOLMTAPHBIA aHTUTEH He

dopmupyercsa. BepHo, yTo:

A) Bcero B cucteMe rpymnn kpoBu DEA1 MoxeT ObITh YeTbIpe IpyIIibl KPOBY;

B) yoaHOM co6aky MOXKeT ObITh TOJIBKO /iBa aJsljiesis rpynibl kpoByu DEAT;

C) cob6aka c rpynnoi kpoBu 0 sBIfeTCS yHHBepCaJbHbIM PELMIUEHTOM (MOXXeT NMPUHUMAThb
KpOBbB JItI060# rpynnbl) no cucreMe DEA1;

D) ob6snagaTtesnu rpynnbl KpoBU 1 Bcerja JOMAUHAHTHbBIE TOMO3UTOTHI;

E) o6sazaTtenu rpymnnel kpoBu 0 Bcerja pernecCUBHble TOMO3UTOTHI.

3azanue A17 (ID 27)

Y cob6ak 6eJibli OKpac IIEepCTH CBA3aH C JeMCTBUEeM AOMUHAHTHOrO aljiesisa reHa W, KOTOpbIH

N0AABJIAeT pa3BUTHeE JIIOGOro okpaca. PeneccMBHBINM ajiieJib W He BJIMA€T Ha pa3BUTHE

OKpaca U co0akKa MOKeT HUMeTb OKpac Jiio6oi Mactu. [locse Kopa6GiieKpylueHUs Ha

HeoOHUTaeMOM OCTpPOBe OKa3aJ/IoCh YeThIpe CO6AKH - ABe OKpallleHHbIe CaMKH, 6eJIbli caMel,

MaTh KOTOpOro 6bLIa 6€JIOM, a OTel, OKpPAalleHHbIM U YUCTONOPOJAHBIN Oesibii camel. B

nocjaeymolye TpU roja co6akm CBO6G0JAHO CKpelMBaJ/JIUCh, M BCe IIeHKHU BbIKUIU. BepHo,

4yTo:

A) B mepBOM MOKOJIEHUH LIEHKOB CTOUT OXUJATb POXJEeHHUS OesbIX U OKpalleHHbIX LEHKOB B
COOTHOILIEeHUH 3:1;

B) B nmepBOM NOKOJIEHUM LIEHKOB CTOUT OXUJATh POXKAEHUs OeJibIX U OKpalleHHbIX IIEHKOB B
COOTHOILIEeHUHU 2:1;

C) 4epes Tpu roga cpeau cobak Ha OCTPOBE CTOUT OXHJAATb pacuienyieHusa 0,86 6esabix : 0,14
OKpallleHHbIX;

D) depes Tpu rosa cpesy cobak Ha OCTPOBe CTOUT OKU/ATh COOTHOLIEHUS OeJIbIX U OKpalleHHbIX
1:1, T.K. HY OJIMH U3 3THUX aJ/lJIeJiel He AaeT Jiy4dlleil IPUCIoco6JeHHOCTH;

E) 4yepe3s Tpu rojia Ha OCTpOBe BCe IleHKU OyAyT 6eJibIMH, IOTOMY, UYTO GeJibli IIBET JJOMUHUPYET.

3aaanue A18 (ID 28)

Bupyc SARS-CoV-2, Bbi3biBaoumuii 3a6osieBanue COVID-19, OTHOCHMTCA K CeMeHCTBY
Coronaviridae. J[lpyrue mnpeACTaBUTE/NM [JAHHOTO CEMEWCTBA BbI3BIBAKWT pa3/IMYHbIe
pecnupaTopHble 3a00JieBaHHUS 4YeJIOBeKa U [JpPYyrux MJIEeKONMTAWINUX, B YaCTHOCTHU
OJIMDKHEBOCTOYHbIN pecnupaTOpHbIA CUHApPOM 4YesoBeka (MERS), Tskénblii oCTpbIA
pecnupaTopHbIA CUHAPOM 4YesioBeKa (SARS) u ero aHasior y jieTyyux mbiiei (Bat SARS-like
syndrome). UTanbsaHcKue y4éHble NMpPOaHaJIU3UPOBAIA NOJIHOTeHOMHbIE
NMOC/JIeJ0BaTe/IbHOCTU 3THUX BUPYCOB M MNOCTPOWIH HMX (uIoreHeTudeckoe JpeBo (Ha
KOTOPOM yKa3aHbl 3a00J/ieBaHMA), a TAaKXKe OOHApPYXWJIM, YTO Oe/IOK HYKJIeOKalCuja H
riMKonporedH SARS-CoV-2 uMewT caiThbl, NOoABepraBlIMecs MOJIOKUTEJIbHOMY OTGOpY.
BoJiee Toro, 6eJI0K HyK/JleOKalcCuAa UMeeT CTPYKTYPHbI€ OT/IMYUSI B CPABHEHHUHM C JPyruMHU
KopoHaBupycaMu. Tak:ke MHbIe CaUThl B 3TUX OeJIKaX ObLIM MOJABeEpKeHbl OYHIIAKILEMY
oT6O0pYy.
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() Wuhan_IVDC-HB-0S_2019_EPI_ISL_402121
:\ Wuhan_WIVO7_2019_EPI_ISL_402130
) Wuhan_IPBCAMS-WH-04_2019_EPI_ISL 403929
D) MN908947IWuhan-Hu-1112-2019
\ Wuhan_IPBCAMS-WH-01_2019_EP1_ISL_402123
) Zheflang_WZ-02_2020_EP1_ISL_404228
() Nonthaburi_74_2020_EPI_ISL_403963
D WN06_2019_EPL_ISL_402129 — COVID'lg
() Wuhan_WIV05_2019_EPI_ISL_402128
() Nonthaburi_61_2020_EPI_ISL_403962
T Zhejiang_WZ-01_2020_EP1_ISL_404227
(©) Wuhan_IVDC-HB-04_2020_EPI_ISL_402120
*i0 O Guangdong_205F040_2020_EPI_ISL_403937
R @ Guangdong_205F025_2020_EPI_ISL_403935
@ Guangdong_205F012_2020_ P ISL 403932 _ .
Bat SARS-like syndrome
AY274119 9
o ®GU553363
DQ182595 — SARS
x50
AY297028
AY515512
. K1473816 ~
0.6 DQ022305 .
basssss? — Bat SARS-like syndrome
JX993987
-
*, r'PJ)(BMOS'J MERS
lo k368820 JF

Ha ocHoOBaHMH UX AAdHHBbIX BO3MOXKHO BblABUHYTH CJI€eAYIOIIIUE T'NIIOTE3bI:

A)

B)

0

D)
E)

SARS-CoV-2 HauboJiee pPOJICTBEHEH BO30YAWTEI0-KOPOHABUPYCY APYroro 4esjao0BevyeCcKOro
3a60J1eBaHUS;

Bo3oyauTesed SARS denoBeka u Bat SARS-like syndrome BMecTe MOXHO CUMTaTh
MOHOQUJIETUYECKOW Tpynmnod (BKJIWUawUled Bcex IMOTOMKOB 06uiero mnpejka),
NPOTUBOINOCTaBJsIEMOH (CECTPUHCKOM) IMHUU Bo36yauTens COVID-19;

IpU NOJIOXKUTEJIbHOM OTOOpe HabJiloJaiyd CKOpee CMHOHUMUYHbIE 3aMeHbl B KOAWPYIOIIUX
ydacTKax reHOMOB, a IPY OYMILAI0LEM — HECHHOHUMUYHBIE;

3ab0JieBaHMe MOJTYYEHO YeJI0BEKOM OT JPYTUX KUBOTHBDIX;

onvcaHHble YHHUKalbHble 11 SARS-CoV-2 MyTauuu 6e/KOB MOTJIM IPUBECTU K BO3MOXKHOCTH
3P deKTUBHOTrO 3apakeHUs YeJI0BeKa.

3aaanue A19 (ID 29)

B omnpepenéHHoe BpeMsi ce30HAa y4YéHble HU3y4Ya/iM CTPYKTYypy NONyJIALUUA AYLIUCTOrO
KO0JIOCKA, NPOU3PaCTaKIUX OKOJIO CTapOH IIaXThl, I'/ie N0YBa 3arpsA3HeHa HOHaAMM TAXKE/IbIX
MeTa/IJIOB. OHM OGHApYXWJIH CJIeAYIIyI0 3aBUCMMOCTbh CTaJAMH LBETE€HU:dA, 3aBUCAILEH OT
reHOTHIA, OT NPOCTPAHCTBEHHOTIO M0JI0KEeHUS NONYJIALMH:

YcnoBHasA cTaaua UseTeHUA

1.0 :
1979 1
o.. : Moysa 4yucmas
Garden !
0 5 1966 . i
2005 e———=_"__ !
1965 Y T T T r
; 2005
0.0 1
5 01079
i =¥ 1065
—0.5 - 3
lMoysa 3a2pA3HeHa ! ~ T wGarden
! 1966
-1.0 ‘I T T

-40 =30 -20 -10 0 10 20 30 40
PacctosHue (M)
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OHM crpynnupoBa/iyd Bce NONMyJ/IsIiMY B 2 rpynnbl: Npou3pacTawiiye B IPUCYyTCTBHH, JTU60 B
OTCYTCTBHME€ HMOHOB TSKEJ/IBIX METa/UIOB. OTHOCUTE/JbHO 3THX TIpPyln MOXHO CJeJsaTh
cJieAyouye BbIBOJbI:

A) Mexay rpynnaMu MoHUKeH OTOK M'eHOB;

B) Mexnay rpynnamu B epBylo oyepe/ib GOpMUPYeETCH NOCT3UTOTUYECKUU bapbep;

C) rpanHuna Mexzay rpynmnamy yCToM4MBa BO BpeMEHU;

D) ru6puabl OKaXKyTCs MeHee MPUCIOCO0JIeHbI;

E) yrpynnsl, npouspacTawilei Ha 3arpsA3HEéHHbIN N104YBe, JAJIMTEJbHOCTb [IBETEHUS YBeJUYeHa.

3aaanue A20 (ID 30)

W3Havya/JbHO OAHA MOMNYyJIALMSA LBETKOBBIX PAacTeHUH Gbl/Ia PAa3HOPOJHON M COCTOsJIa U3
ocoGeil, UMeIIUX KpacHble WU OeJsible JenecTKU. lIBeT JieneCcTKOB JAeTepMHUHHMPOBAH
reHeTHYeCKH, KPacHbIN aJ/l/iesib JOMMHUpPYeT HaJ 6esbiM. Ho ¢ TedueHHMeM BpeMeHHU B 3TOH
MECTHOCTH CTaJIM BCTpedaThCs JIMIIb Oesible BBeTKU. Takoe pa3sBUTHE COGBITHA BO3MOXKHO
BCJIEICTBHE:

A) npelidareHos;

B) cTabuausupymoiiero orbopa;

C) pmBuXKyllero oToéopa;

D) auspynTUBHOrO 0T60Pa;

E) cob6aronenus paBHoBecus Xapau-BaliH6epra.

11
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Yactsb B. 3agaHus1 HA CONIOCTABJ/IEHUS

B 3amaHusx JaHHOW 4YacTM y4YacTHHKAM Heo0XO0JAMMO IpOaHaJIM3UPOBATh
pasJInyHble CXeMbl, PUCYHKH, TaGJUIbl U COTOCTABUTh UX 3JI€MEHTbI MEX/y COOOH.
B kauyecTBe oTBeTa B Ka/JOM 33JJaHUM YYaCTHUKHU JOJIKHbI 3aMIOJIHUTH SYEUKH B
TabJIMIe COOTBETCTBHUH.

B MaTpulne OTBETOB [OJAd KaxKAO0ro 3aJdHUA NpHUBE€AC€HA CBOA HMHAWBHUAYAJIbHAA

TabJIMI[A COOTBETCTBHUM — ee M HYKHO 3alOJIHUTH. /lJis BBOJla OTBeTAa B MATpHUILy
IIeJIKHUTE 10 HY>KHOU siyeiiKe Y BbIOepUTe 3HAaUEHHEe U3 BbINA/AI0IIero C1cKa:

3aganue B3 (ID 33)

06pa3s »KU3HHU

(B/H/A)

OTpsapg, HWmaro JInunHka (HUMda)

CTpeko3bl

[Mopénku nycro

BJioxu
Ilyxoe/bl U BIIK

Kitoner
JKecTKOKpbLILIe

JIByKpbLiIble

IlepenoHYaTOKpLLIbIE |

=
~

OTMTmMmoONw>
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3aganue B1 (ID 32)

Kak wu3BecTHO, IJOJ - 3TO TreHEepaTHUBHbII OpraH NOKPBITOCEMEHHbIX pacTeHMH,
pa3sBUBAKOIIUNCA M3 OJHOI0 LBETKA, COCTOAIUMA U3 OKOJIOIJIOJHMKA (CTEHKHU IJIOAA) M
ceMeHU. CTeHKa IJIOAA MOXET ObITb CyXOM MJIHA COYHOM (MACHUCTOM). YcTaHOBUTE
COOTBETCTBHE MeKAy Ha3BaHHUeM IVIOAA, ero pUCYHKOM U3 TaG/IUIbl U XapaKTepPUCTUKOM.

= il
N .
<Y

XapakTep OKOJIOIJIOAHHMKA:
1) cyxoi;
2) COYHBIN (MACUCTBIN).

Ko/in4ecTBO CeMsiH B ILI0/€:
13
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A) ogHOCEMEHHOM;
B) AByceMsiHHOW;
B) MHOrOCEMEHHOM.

11 KJIACC

Ha3sBaHmue nioga

PucyHOK

XapakTep
OKOJIOIJIOAHUKA

KosinyecTBO ceMaH

Ctpy4ok

Ctpy4oyek

BucaoniaogHuk

A6J10K0 WU A06JI0YKO

Bo6

CeMsHKa

MHoOro/McTOBKa

KpbliaTka
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3azanue B2 (ID 33)

Ha wumocTpanuu K 3aJaHU0 NpuBeAeHbl goTorpadpuu MMaro M JUYMHOK/HUMQ /HasaA,
npejcTaBuTe/ e OTPALAOB HaceKOMbIX. COOTHecHMTe HM300paKeHHs C COOTBETCTBYHILMMH
CTPOKAaMH U CTOJIOLLAMM TAOGIUIbI (YaCTh 4Ye€eK JO0/DKHA OCTAThCS MYyCTOM - OTMETbTE HX
CJIOBOM «mycTO»). B mocieaHemM cTo/i6Le OTMeTbTEe, BeAyT JIM JIMYUHKA MU HUMaro
U306pAXHCEHHBIX HA CHUMKAX BHUAOB NpPeUMyLeCTBEHHO BOJAHbIA (B) mim HasemHbiii (H)
06pa3 »KU3HU JIU60 CMEHSIOT CpeJy OOMTaHMsA C BOAHOM HA Ha3eMHYIO B XOJe€ >KU3HEHHOTr0
nukia (A).

OTpsap, Hmaro JInuunka (Humda) O6pa3 xu3uu (B/H/A)

Ctpeko3sbl

Ilopénku

Baoxu

[lyxoenpl ¥ BILIX

Kunonbl

)KeCTKOKprJIbIe

JIByKpbLible

[lepennoHYaTOKpbL/IbIE
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3aaanue B3 (ID 35)

CooTHecuTe 3HJAOKPHUHHBbIE OpraHbl (MJIM MX CTPYKTypbl) M TOPMOHBI, KOTOpble OHH
npoAyuMpywT. O6paTuTe BHMMaHHUe, YTO OPraHy MOXKeT COOTBETCTBOBATb HECKOJbKO
FOPMOHOB; OJJHU U T€ K€ TOPMOHBI MOTYT NPOAYIMPOBAThCA B pa3/IMYHbIX OpraHax!

JHJOKpPHUHHBbIE OpraHbl T'opMOHBI
1) Hapnoye4HUKH A) npo/s1aKTUH
2) Anudus (IHUILKOBUIHASA XKesle3a) B) comaTocTaTuH
3) l'unodus C) nporecTtepoH
4) OctpoBkH JlaHrepraHca D) ritokarox
5) 'mnoTanamyc E) nodpamuu
6) Anuku F) acTporeHsbl
7) Slu4yHUKHU G) TUPOKCUH
8) Tumyc H) kaibUMTOHUH
9) [lnaneHTa [) aHaporeHsl
10) llluToBUAHAsA KeJie3a ]) anbocTepoH
K) TUMONO3THH
L) MeslaTOHUH
OpraHbl 1 2 4 5 6 7 8 10
['opMoOHBI
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3aaanue B4 (ID 36)

MHorve 6UOXMMHUYECKHE peaKIMH BKJIKWYAKWT B ceGs B3aUMOJAeHCTBUHE HyK/Jeopuaa Hu
ajieKTpopu/ia, B KayeCcTBe KOTOPBIX BBICTYNAKOT aTOMbl C OTPULATEJNIBHBIM H
MOJIOKUTEJbHBIM 3apsiilaMH, COOTBeTCTBeHHO. Kak mpaBuio, Hyk/jeopus1 npeaocTaBJasieT
3JIEKTPOHHYW Mmapy AJis1 o06pa30oBaHMs CBA3M C 3jekTpopuiom. Ha pucyHke Hmke
n3oo6paxenbl 10 coeguHeHu, OpMUPYWINUX 5 map, KaxJas U3 KOTOPbIX NpeACcTaBJsieT
co60#l ABa peareHTa, y4acCTBYWUIIMX B HEKOTOpPOM OHMOXHMHMYECKOM Mpouecce. ATOMBblI,
KOTOpble HMrpalT pPoJb HYK/J1e0PHI0B/3/IeKTPOPHJIOB B AAHHbIX peaKUUAX, BblAeJIE€HbI
YyepHbIM LBETOM. BHUMaTe/IbHO pacCCMOTPUTE PUCYHOK, IOCJ/IE Yero 3ano/IHUTe TaoauLy.

A CH, CH, B | o o
o T [ [ [
O—FI’—O—FE’—O/ O F|> @] Fl’ @] FI’ 0] Ribose-Adenine
o_ o_ Q 2 O_
CHj
C D o 0 E 0 o)
| I - Il
H\O/H O—Fl’—O—Fl’—O CH, O—Fl’—O—Fl’—O—Ribose-Adenine
0 o) o 0
F oo G [ 05 .©
I I [ T ]
“0—P—0 0=C=0 . Il
~ C—O0—P—0O _
| CH, ] I OO
O CH OH
- L O\ H /O CH, o} o EOOH
C=0 yc—chH,—¢
OH S—CoA H,C
OH OH 2"NgH
OkucsieHUue
MeTa60./11- YKUPHBIX KUCJIOT C
. [lenTo3odocha p CunTe3 Perynauus
YyecKui ['uKou3 - He4YeTHbIM
THBIA My Th XoJIeCTEPUHA | TJIMKOJIM3a
npoiecc KOJINYEeCTBOM
aTOMOB yTJiepoJa
Hykneodpun
dyekTpodua
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3aaanue B5 (ID 37)

Ilepes, BaMu KapThl IeHOMOB (MJIM Y4YaCTKOB TeHOMOB) pa3/IMYHbIX OPraHU3MOB WJIHU
opraHe/ul KJeTKU. BaMm He06x0AUMO CONMOCTAaBUTh KapTy C OPraHM3MoOM (OpraHesjjion), a
TaK)Ke Hay4YHbIM (aKTOM NP0 COOTBETCTBYIOIMI reHOM.

PerynaTtopHble nocneaosaTebHOCTH

leH 6enka araC leHbl 6enkos
. [ 1 1 ,\ |
1 = o] '
araC ara02 Parac araO1 l CAP aralr aral2 Parasso | araB | araA | araC
— | S
MpomoTop araC MpomoTop araBAD
;1 i’? & fgs ¢ !
1Y \ § 8 1HsP1 o,
2 ol 1] /i i T 3 @ - leHbl TPHK
R: 17y & e T “11p-Loop
g ©Hbl C UHTPOHaMM i

L

1@y, C3t2

Heavy Strand

[l TeHbl pPHK feRiA

2\ M renb TPHK Not

o
>
o
o

E
i e,
&y 7
&
16, 569bp
S

5
%
% +
LSC, <, P A
e
oy o) *
a2
e
< pe)
"
e 89 bp
! %
*
\
\

154 4
.
i \\ﬂ\“ /\/ 5
C < * 2%
e

J £ gi ' ’*% 3HXaHcep leHbl 6enkos
«—> = " ~ T Y
) 4321 ¢ Sy Ay 5 B

40000 50000 60000 70000 M-H-

silencer motif

HCanThI cl

'TpaHCKpMI'ILwIOHHbIX dakTopos

GATA-1 CCAAT GATA-1
eF1 CACC Sp1 ATG

0 '

CCACC

19100 19200 19300 19400 19500 19600 M-H-

Opranusm (opraHeJsiia) dakT

A) YenoBek (s1po) [. Penyinkanys 3TOro reHomMa UeT 110 MeXaHU3MY KaTsLerocs KoJjblia

B) Yenosek [I. Tpanckpunuus reHoB 3TOro reHoma ocyuectBiasgerca PHK-

(MUTOXOH/pUSA) noJiMMepasaMH BYX TUIIOB

C) ®ar X174 [II. 3a wuccnesoBaHWe peryaslud 3KCOPECCUU OIpeJeJIeHHOTO
onepoHa 3toro reHoma ®. XKako6 u K. MoHo nosiyuuau HobeseBckyto
peMUI0

D) Xnoponnact IV. B aToM reHoMe HauboJiblllee cojiep>KaHHEe TMOBTOPSIIMXCSA

Arabidopsis lyrata 10C/eJ0BAaTe/IbHOCTEN, MEXIeHHbIX Y4YaCTKOB M HHTPOHOB IO
CpPaBHEHMIO C OCTAJIbHBIMU F€HOMaMH

E) KumieyHasi najso4yka V. TpaHcKkpunyuss TreHOB 3TOro reHoMa ocyujectiasercda PHK-

(E. coli) noJsinMepasoi, nogo6Hou PHK-nonmmepase dara T7
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TF'eHOM 1 2 3 4 5

Opranusm (opraseJisia)

dakr
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3aaanue B6 (ID 38)

ConmocTaBbTe Nepevyuc/eHHble HWKe 3a00J/IeBAaHUA C BbI3bIBAIOIIMMH HUX HapyLIEeHUAMH
$dyHKIUI1 6e/IKOB, a 3aTeM yCTAaHOBUTE JIOKAaJIU3aLUI0 3TUX O€JIKOB.

3a60/1eBaHUSA:

1. PeTuHoGsacTOMa - 3JI0KaueCTBEHHasl ONMyXOJib CETYATKM IJia3a, 4allle BCero BCTpedaeTcs y
JeTewu;

2. Mwuopuctpodusi /[liouileHa - MHUONATHs, NPU KOTOPOW MbllleyHass TKaHb IOCTENEeHHO
3aMellaeTcsl XKUPOBOM, 60JibHbIe 0OBIYHO C 12 JieT TepsiloT CHOCOOHOCTh K X0/ib0Oe, Ha MO3JHUX
CTaAUsIX HapylIaeTcs JbIXaHUE;

3. Cungpom XatunHcoHa-I'undopaa (nporepus) - 3abosieBaHUe, TIPU KOTOPOM B KJIETKaX 60JbHbIX
HapyaeTtcs penapauus AHK, pasBuBaroTcs npoliecchl npexeBpeMeHHOr0 CTapeHus;

4. I-knetoyHass 6osie3Hb (Mykoaunuzo3 II) - passuyHble JedeKTbl COEJUHUTENbHBIX TKaHEH,
NposBJSIOIIMECS B pPaHHEM BO3pacTe M CONPOBOXJAIOIUECS OTCTaBaHHUEM B MCUXUYECKOM
pa3sBUTHUM, PpPe3KO TMOBBIIIEHHBIM YpOBHEM KaTabojudyeckux ¢GepMeHTOB JIM30COM B
nepudepruyecKor KpoBH;

5. MykoBucuuzo3 (KuMcTOo3HbIM (GuUOpPO3) - CUCTEMHOe HacCJeACTBEHHOe 3aboJsieBaHMUe,
COMPOBOXKAAIeecsl MOpaKEHUEM >Kesie3 BHEIIHEW ceKpeluu (BBIJENSIT CAUIIKOM TyCTble
CEKpPETHhI) U TSHKEeJbIMU HapyIllleHUSIMU OPTaHOB JIbIXaHUS;

6. CeprnoBUJHOKJIETOYHAs aHEMHUsI - CHWXKeHHe CII0COOHOCTU 3PUTPOLUTOB MEpPEHOCUTH
KHCJIOPOJ,

BeJikH, HapylieHHs B pa60Te KOTOPBIX IPUBOAAT K Pa3BUTHIO 3a00/IeBaHUM:

A. Xnopubiu kaHas CFTR;

B. JlamuH A;

C. Oukocynpeccop Rb1, penpeccupyroujdii TpaHCKpUNLIMOHHBbIN PpakTop E2F;

D. N-aueruarjioko3amuH-1-pocdaT TpaHcdepasa, yyacTBywIlas B CO3JaHUU MaHHO30-6-
docdaTHOUN MeTKH, XapaKTePHOU /1151 6eJIKOB JIN30COMHOM JIOKa/IM3aLUH;

E. JluctpoduH, yyacTBymUMi BO B3aUMOJIEMCTBUU LUTOCKesJeTa MbIIIEYHBIX BOJIOKOH C
MeMOpaHOU;

F. Bera-remor/io6uH.

Jloka/iu3anus 6e/IKOB:

I. uTO30.1B;

II. Axpo;

[II. luTon1a3MaTHyeckass MeMOpaHa;
IV. Komnnekc lN'osbaxu.

3a6o0/ieBaHHE 1 2 3 4 5 6

Bbesnok

Jlokanusanus
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3aaanue B7 (ID 39)

B Ta6/MLe HIbKe NpUBeAEeHbl CXeMaTHYHbIe U306pakeHUsI XpOMOCOM OJHOT'0 OpraHv3Ma Ha
pPa3HbIX CTAAUAX JAeJ/ieHMs ero KjeTtok. Hampumep, moj HOMepoM OAUH HM300paKeHbI
XpOMOCOMBI B Tesiodpa3y MUTO3a.

PaccmoTpute wu3o06paxkeHusa. Onpeaenure ¢a3y JAejieHHMS KJAETKM W BIOUIIWTE
COOTBETCTBYIOLIHE OYKBbI B AYEHKHU TAOGIMIbI AJis1 OTBETOB. Ha KaXKa0M pHCyHKe 3HAKOM
BOIIpOCa OTMeYeHa ompejes/ieHHash CTPYKTypa. Boi6epure U3 npeasioKeHHbIX BapHaHTOB
TEPMHHOB T€, KOTOPbl€e COOTBETCTBYIOT HAa PHCYHKAaX CTPYKTypaM, OTMe€4YE€HHbIM 3HaKaMH
BONPOCA, ¥ BIMIIUTE UX PUMCKHe BUPpbI B 14eHKH B TaGIMLie /151 OTBETOB.

1 3 4

&
N[

da3el Ae/1eHUA:

A) Tlpodasa MuTo3a;

B) Metadasza MuTO033;
C) Meradasa meliosa l;
D) Anadasa meiiosal;
E) Tenodasa meiiosal;
F) TIlpodaza meito3zall;
G) Meradaza meiiosa Il;
H) Tenodasza meiiosa Il.

TepMHUHBI K pUCYHKaM:
[) Jlokyc reHa A;
II) Jlokyc reHa B;
[II) BuBasieHT;
IV) /IByxpoMaTuAHass XpOMOCOMa;
V) OpHoxpoMaTHU/HAsi XPOMOCOMaA;
VI) Mounekyna IHK;
VII) LeHnTpomepa;
VIII) Tenomepa.

Homep pucyHka 1 2 3 4

®a3za gesieHus Tesnodaza muTo3a

TepMUH K pUCYHKY

O6pamume 6HUMAaHUe, YMoO cnucku a3 deseHusi U MEPMUHO8 K PUCYHKAM U36bIMOYHbI, m.e.
00/13#CHbI ObIMb UCNO0/Ib308AHbI He 8ce OYK8bl U puMcKue Yyudpovl!
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3aaanue B8 (ID 40)

[Ipucnoco6/1eHHOCTh - CpeAHee 4YMCJA0 BBDKHUBIIUX NOTOMKOB JAaHHOTO TIeHOTUINA IO
CPaBHEHUIO CO CPeJHHUM 4YHCJIOM BBDKHUBIIMX NMOTOMKOB KOHKYPUPYKWIIUX T€HOTHIIOB B
OJHOM MOKOJIEHUU. ['eHOTHNBI, MOJAep KMBAKIIUEe AJTbTPYUCTUYHOE NOBeAeHUe (Korga
OJMH OpraHu3sM B Yyumep6 ceGe mnoMoraetr JApyromy), Ha mNepBbId B3IV, MeHee
NpUCIOCO6JeHbl, 4YeM 3roucTbl. Ho asnbTpyusm BcTpeyaeTcsi B mpupoje. [lJisi pemeHus
JIQHHOT'O MPOTUBOPEYHs IUPOKO MCNOJIb3yeTCsl KOHLENIUs UTOrOBO NMPUCIOCOG/I€eHHOCTH,
B KOTOPOH MPUCNOCOGJEHHOCTh OpraHu3Ma pas3/e/ieHa Ha npsAMylw U Henpsamywo. [Ipsmas
NPHCIOCOGJIEHHOCTb 06YC/I0B/IEHa BO3MOXKHOCTBI0 CaMOro OpraHu3Ma cjeJjaTh OTOMCTBO,
TOrJa KaK HemnpsiMasgs oOGYyC/IOBJIeHA IMOBbILIEHUEM 4YMCJIa OPraHM3MOB CO CXOJHbIM
reHOTHUIIOM, HO He HeNOCpPeJCTBEHHBbIX MOTOMKOB. COOTHecHTEe NpeACTaBJIE€HHbIE CIy4Yau
aJIbTPpyHU3Ma C MX NPHUCNOCOGI€HHOCTbI0 OTHOCUTE/IBHO 3TOUCTOB.

Ciayyam aJIbTpyU3sMa:

1) Pabouure caMKy M4éJ1 He pa3MHOXAIOTCS U 00CIYKUBAIOT MaTKy U CBOIO KOJIOHUIO;

2) CaM1bl MHOTHX [ITHUL], YYaCTBYIOT B BbICU?>KMBAaHUM U KOPMJIEHUH CBOETO IOTOMCTBA;

3) Crepu/ibHas NATHUCTOOOKAs UryaHa MOMOraeT 3allyMLaTh TEPPUTOPHUIO U NMPUKPBIBAET NMpPHU
CllapyMBaHUM CaMIIOB C TAaKOM ke OKPACKOM ropJibILIKa, KaK U y ce6s;

4) IITULbl, K KOTOPBIM KyKyLIKa OAOpOCHIa CBOU SN0, BBICHXKUBAET €r0;

5) Baby1ika cieAuT 3a BHyKaMHU, IOKa POJAUTENHN OTCYTCTBYIOT;

6) CaMKH{ MJIEKONIMTAIOIIUX J10JIF0€ BpEMsI BbIHALIKMBAIOT CBOUX IOTOMKOB;

7) YesioBeK XepTBYyeT CBOEH KU3HBIO pajiy CIaCEHUSI TPOPOJHOM CECTPHI;

8) UesioBeK »kepTBYeT CBOEU XKM3HbIO pa/iu CIaCeHUs TPEX CBOMX OpaThEB.

BapuaHTBbI HCXO/10B:

A) utorosas NpUcnoco6JIeHHOCTb NOBbIIIAETCS, BBIMIPBILI B IPAMOM NIPUCIIOCOOJIEHHOCTH;
B) uToroBasi npyucrnoco6JeHHOCTb MOBBIIIAETCS, BBIMTPhIILI B HENPSAMOUN NPUCIIOCOOJIEHHOCTH;
C) utorosast NpUCNOCO6JIEHHOCTb He OBbIIIAETCS.

Ciay4yau abTpyu3sMa 1 2 3 4 5 6 7 8

BapI/IaHTbI HCXO0/ 0B
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Yacts C. 3aga4u co CBOOGOAHBIM OTBETOM

Bo Bcex 3a/1aHHUAX ,E[&HHOFI 49aCTH B Ha4daJie UAET yCJIOBHUE 3a1a4H, 4 3dTEM K HEMY
3a1d€TCAd HECKOJIbKO BOIIPOCOB. OTBeThbI Ha BOIIPOCBI AOJIXKHbI ObITh 3alMCaHbl B
BUAe TEKCTa. O6paTI/ITe BHHUMaHHeE, 4YTO OTBETbl HaA BOIIPOCbI AOJIXKHbI OBITh
MAaKCHUMaJIbHO KPAaTKHWMH H IIOJIHBIMHY, CJieayeT n3beraThb O0JIBIIUX 00'EMOB TEKCTA
He I10 CYTH 3aldHHOTI'O BOIIpOCa.

OTBeThl Ha BOIIPOCHI AOJI?KHBI ObITb BHECEHbI B MaTpulny B BHAE TEKCTA. Z[JIH
KaxKa0ro 3aaBaeMoro BOIIpOCa €CTb CBO€ IIoJie A4JId OTBE€Ta — BBEPXY 3TOI'0 IIOJIA

yKa3biBaeTcs1 popMyIMPOBKA BONpoca.

3apanue C1 (ID 41)

1. OnpeJienTe KaKHe OpraHbl H300paXKeHbl HA prucyHKax A, b u B.
3TO OTBET Ha IIepBbIi Bopoc 3a4aHus 1.

2. OnuuIMTE AHATOMHUYECKHE 0COBEHHOCTH, KOTOPhIE 3aMeTHbBI Ha PUCYHKe A (paclioJIoKeHUE XJIOPEeHXUMBbI, THII
IPOBOJANINX MYYKOB U UX PACIIOJIOKeHHE).

3To OTBET HA BTOPOH BoOIpoc 3aaHus 1.
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3aaanue C1 (ID 46)

Ha pucyHke uso6pakeHa ynpolieHHas cxeMa MeTa60/iM3Ma yrJjieBOJOB U JIMIHJOB B
cepAeyYyHbIX MbIlIeYHbIX KaeTKax. Hagnucu “+X”/“-X” pAagoM ¢ peakiusasMy 0603HA4YaK0T, YTO
BemecTB0O X o6pasyercsa/pacxoayeTrcd B XOAe [JaHHOro mnponecca. BHumarteabHO
paccMOTpHUTeE CXeMy, I0CJIe Yero OTBeThTe HA 3aJlaHHbIEe BONPOCHI.

[nokosa XK(C,)
L|,I/ITOI'U'Ia3MaTI/I'-IeCKaF|
MemMbpaHa
'\\ AMa-3aauctmas 2AA0 —» ATO + AM® Lintosonb
KuHasa Mau- K()A
nukoreH niokosa \/ XKK(C,)
v ) AM¢ /AT'QZ'
S Au-KoA  -co, ‘ -AT® |,
" TN-6-p/Pp-6-cp N .
: ereHga.
o 4, -Aro Oxcan KK(C)-AMO + ©D —p 20 pi
CDp L6 cp ¢_K0A_SH —> Peakuna/nepeHoc
AMD LwTpar XKK(C,)-KoA == » /unnabl ——@ AkTUBaLMA
(ANWHHDBIE) ™
,Eer-3-q) «—p Fa—3—cp . HKK(C,)-KoA — WHrnénposatue
+AT® ‘ +KoA-SH (Cpep,Hme)
e +NADH3v
‘ AT® ©EN KapH
+CO, L+AT¢ )KK(CN)
Okc-al, Mupysar KK(C,)-KapH S
T g are age /T T T T T Ty Meme, mum.
A _— H*
BHYMpEHHSS
mem6. mum. STH L
NADH
@ ATe Ape KK(C,)-KapH FADH,
"""" - -0,
S FAT® -KoA-SH 2
' +3NADH XKK(C,) +H,0 ~
/+FADH, KapH  3KK(C)-KoA ——————» ,oasH He
. " *2C0, | -KoA-SH Afdrd
i +FADH,
AT® v +NADH
-co, n +NADH
wpysaT ) Au-KoA & HKK(C,, ,)-KoA

MaTprKc MUTOXOHpUK

OTBeThbTE HAa BONPOCHI:

1. Ecay BblJie/IeHHBI MMOKap/, B OTCYTCTBUM TOPMOHAJIbHBIX CTUMYJIOB U B IOKO€ CHa0XaTb
CMECbIO IJII0KO3bl U AJWHHOLENOYEYHOU ) XKUPHON KHUCIO0ThL, YTO OYAeT NPOUCXOJUTh C KaXKbIM U3
COeIMHEHUH: B Cc/lyyae U30bITKa IJIIOKO3bI U B CJly4ae U30bITKa XKUPHOU KUCI0ThI? [loueMy? B uem
$U3M00TUYECKUN CMBIC/ TAKOTO OBEJ€HUS CUCTEMBbI?

2. Ecnu BblAeJIeHHbIM MHOKapJ, B OTCYTCTBUU TOPMOHAJIbHbIX CTUMYJIOB CHabXaTb CMECHIO
[JIIOKO3bl W JUIMHHOLIENIOYEYHOW J>KUPHOW KHUCJOThI € U3OBITKOM TMOCJAe[HeH, 4YTo OyAeT
NPOUCXOJUTh C KOXK/AbIM U3 COEIMHEHUN B YCJIOBHUSX aKTHUBHOTO coKkpauleHusa? Ecau Bam oTBeT
OTJIMYAEeTCsl OT OTBETAa Ha MepBbIA BONPOC, TO MPEJINOJI0XKUTE, B YeM GU3HUOJOTUYECKUI CMBbICI
JlaHHbIX pa3JInyUi?

3. Eciu BblJiesIeHHBIA MHOKap/, B OTCYTCTBUM TOPMOHAJIbHbIX CTUMYJIOB U B IOKOE CHA0XaThb
CMeCbI0 CpeJHEelLeNoYeYHON XUPHOW KHUCJOThI U TJIIOKO3bl C U3OBITKOM NOC/HAEJHEN, YTO OyAeT
NPOUCXOJUTb C KaXKJbIM M3 coeJuHeHUW? Eciu Ball OTBET OT/IMYAETCS OT OTBeTa Ha MeEPBbIU
BOMPOC, TO NPEANO0JI0KUTE, B UeM GU3UOTOTUYECKUN CMbICJ JaHHBIX Pa3JIMuUn?

4. ByjeT /M OTJMYATbCA KOJIMYECTBO TJIMKOTE€HA B MHUOKapJe 340pPOBbIX JIOAEW U JIoJeH,
CTpajlalolyX OT caxapHoro auabeta? [louemy?

5. U3BecTHO, 4TO CBOOOJHbIE 3HEPTHUU TUAPOIH3a NUpodochaTHON, THOIGUPHON U CMellaHHOHN
aHruapuaHou (pocdaT-kapObOKCUIbHAS TPYIINa) CBA3eM COCTABAAOT oKoJio -50 k/lk/Mouib. Takke
M3BECTHO, YTO (epMeHT, rujposusyroudii nupodocdart (gBa octaTka ¢ocdaTa), TOCTOSHHO
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aKTHUBEH B KJIeTKax 4YesioBeKa. [loyeMy >KUpHble KHUCJIOTBHI I[OCJe NONaJaHUsl B KJETKY
aKTUBUPYIOTCA nyTeM npucoefuHeHuss AM® Kk KapOOKCHUIBHOW Trpylie C MNOCJAefyHLUAM
npucoeguHenneM KoA-SH, a He nyrem npucoenuHenHus ¢ochata uz ATP c nocaepyroumum
npucoearHeHreM KoA-SH?

6. Cunutad, yto okuciaenue 1 moss NADH/FADH2 B 3TL no3BoJsissieT cuHTe3upoBarth 2.5/1.5 monsa
ATO®, paccuuTtaiTe, ckoJbKO AT® MOKHO MOJYYUTH MPU MOJHOM a3pPOOHOM OKUCAEHUH 1 Mo
IJIIDKO3bl /MTaJIbMUTUHOBOM KHUCIO0THI (16 aToMOB yrJiepoaa)?

7. U3BectHO, yTo NADH u FADH: nepeHocAT no 2 3neKTpoHa KaxzAbld. Kakon U3 mnpoueccos
(mosHOe a3pobHOe OKHUCJeHHe T[JIIKO3bl/IIOJIHOe a3jpoOHOe OKHUCJIeHHe MaJbMUTUHOBOU
KHUCJIOTBI) siBJIsIeTCs 60Jiee BBIFOJHBIM B yCI0BUAX HeJloCTaTKa kucaopoaa? [louemy?

8. CyuiecTBYIOT JIM B Cepjlie KakKue-JIMO0 MeXaHU3Mbl, KOTOpble BJMUSIT Ha HabJIO[aeMylo
pa3HuLy? YCUIMBAIOT JIX OHU €€ UJIM CHUXKAIOT?

9. lloxoxast cucTeMa paboTaeT UM B CKeJEeTHBIX MbIIINAX 4esoBeka. KoHIleHTpanusa KapHUTHHA
(kapH) B JaHHOW TKaHU COCTaBJISIET OKOJIO 5 MMOJIb/JIUTP, B TO BpeMs KaK KOHCTaHTa Muxasiuca
(koHLLeHTpanusa cy6cTpaTa, IpU KOTOPOU CKOPOCTh PeaKliMy paBHaA M0JIOBUHE OT MaKCUMaJIbHOM)
depMeHTa, MepeHoCAlLlero 0CTaTOK }XUPHOU KUCI0ThI ¢ KOA Ha KapHUTHH, paBHa 0.5 MMOJIb/JUTP.
Hackosnbko ompaBaaH mpueM MpenapaToB KapHUTHMHA CIOPTCMEHAaMU C LeJibl0 CTUMYJALUAU
KUPOCKUTAHUA?
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3aaanue C2 (ID 47)

IIpu TpaHcasauuu pamok cuuTbiBaHUus ORFla u ORF1b renoma kopoHaBupyca SARS-CoV-2
o0Opa3ywoTcsa mnoaunporeMHnl la wim 1lab, koTopble 3aTeM Hape3alwTCsd BUPYCHBIMU
NpOTeUuHa3aMM.

SARS-CoV-2
5 | ORF1a | | ¥
| CORF1b _ || |||/} GenomicRNA
Ria [nsi] ns2 Plpro | nsa[3Cl nssl 7jdg ™ :
R1ab |ns1 ns2 Plpro ns4 3CL nsSH?HBl RdRp | Hel |n514[n515[ri15|

* Ribosomal
framieshift

O6pa3oBaHMe 3THX NOJUIPOTEHHOB peryjupyeTrci pUOOCOMaJbHBIM ¢pedAMmudprom -
CABUIOM PaMKHM CYUThIBAaHUA HA -1 HyK/eoTu . Ilepes BaMu y4acTok reHoMma Bupyca SARS-
CoV-2 B paiioHe ¢ppeiimmudra:

..UGAUGCACAAUCGUUUUUAAACGGGUUUGCGGUGUAAGUGCAGCCCGUCUUACACCGUGC ...

NoagyepkHyThIN1 KOAOH GAU HaxoAUTCA B paMKe CYMUTBIBAHMA NoJMnporenHa la. CaBur
PaMKM CYMTBIBAHUA HA -1 HYK/IEOTHJ - PACIPOCTPAaHEHHOEe fIBJIeHHe INPHU TPaHCJAALUH
0€eJIKOB pa3HbIX BUPYCOB. TaKOM CABUI MPOMCXOAMT Ha CKOJIb3KHUX NOCJIeL0BaTe/JIbHOCTAX
Buga XXXYYYZ, rae X - 110601 Hyky1eoTus, Y - 06b14HO U miin A, a Z - C, A nau U. Pu6ocoma
TpaHcaupyeT KoAoH YYZ, nocie yero ucxogHaa pamka XXY YYZ casuraercs, M HOBasi paMKa
Ha4YMHaeT C HyKJIeoTHAA Z - pu60coMa Kak 6bl CMelIaeTCsl HA OAWH HYKJIeOTH/J, Ha3a/.

T'eHeTHuecknii koa (APHK)

IlepBoe Br Tpetbe
opoe OCHOBAHHE
OCHOBAHHE OCHOBAHHE

v I A I
®eH Cep Tup [uc N

v ®eH Cep Tup [uc I

’ Jleit Cep — — A
Jleit Cep — Tpn r
Jleit IIpo T'nc Apr v

I Jleit IIpo T'mc Apr I
Jlein IIpo I'mu Apr A
Jleit IIpo I'1r Apr I
Ine Tpe AcH Cep vV

A e Tpe AcH Cep |

: e Tpe JIns Apr A
Met Tpe JIn3 Apr I
Ban Ana Acn I'ma v

r Ban Ana Acn I'ma I
Ban Ana Ty I'm A
Ban Ama Ty I'm

OTBeThbTEe HAa BONPOCHI:

1. 3anumuTe nocyeaoBaTeJIbHOCTb aMUHOKHUC/IOT ITOJIMIIPOTEHWHA 1a, 3aKOAWPOBAHHYIO B 3TOM

y4aCTKe reHoMa.

2. 3anuvIIuTe MOC/Ae[0BaTeJbHOCTh aMUHOKUCIOT NOJUNpOTerHa lab, 3akoAMpoBaHHYI0 B 3TOM

y4aCTKe reHoMa.

3. Kakoro u3 AByX NOJIMIPOTEUHOB 06pa3yeTcs OOJIbIIE U TOYEMY?
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3aaanue C3 (ID 48)

Bbl moJsiyyaete KyJbTYypy HMMOPTA/JIHU30BAHHBIX, TO €CTbh CIIOCOOHBIX K OGECKOHE4YHOMY
AeqeHu0 B-mmmdouuToB, 3apa)kada ux BUpycoM JnuuteiHa-Bapp. 3aTeM Bbl usmepsere eé
MUTOTHYECKUN UHAEKC (TO eCThb, J0JI0 KJIETOK B KyJbType, HAXOAALIUXCA Ha Pa3IUYHbIX
craauax murTo3a). Ilocsie 3TOro Bbl pemaeTe HUCObITaTh Ha KJIeTKax JBa COeJUHEHUH,
HUCIOJIb3yeMble B JIeYeHMHM 3JI0KaYeCTBEHHBIX omyxosied. Bbl Jo6aBiisieTe K KJjeTKaM
KOJIXMIMH HWJIM TaKCOJI B BBICOKOW KOHUEHTpauMM (KOJIXMIMH NPOBOLMPYET Ppas3soopKy
MHUKPOTpPYOOYEK, a TAKCOJI, HA060POT, CTAGM/IU3UPYEeT MUKPOTPY60UYKH). Yepe3 pasiuyHbIe
IPOMEXYTKH BpeMeHHM IMocje A06aBJeHMs K KJeTKaM TOKCHYeCKOro BellecTBa BbI
u3MepsaeTe MUTOTHYECKUI HHAEKC KYJIbTYpbl. Pe3y/ibTaTbl yKa3aHbl B Ta0 1M1e.

06paboTKa MuTtoTH4YecKuil MHAEKC, %
6e3 06paboTKHU 3.7
KOJIXHUIIMH, 12 yacoB 4.9
KOJIXUIIMH, 48 yacoB 0.3
TakcoJ, 12 yacoB 4.6
TakcoJ, 48 yacoB 0.1

B o6oux ciay4yasx 4yepe3 48 4yacoB 6o ibmiasg 4acTh KJAETOK moru6sja. CMepTh KJIETOK
conpoBoxaaaach pacuemvienueMm /JIHK Ha ¢parmeHnTsl, KpaTHble 200 HyKJIeOoTHAaM,
aKTHBalMel Kacnas 4 pacnajom KJeTOK Ha MEMOpPaHHbIe My3bIPbKH.

OTBeTbTE Ha BONPOCHI:

1. KoJMXMIIMH M TaKCOJl OKa3blBAlOT CTPOr0 NPOTHUBONOJIOXKHOE BO3JEUCTBHE Ha KJETKH.
06bsicHUTE, TOYEMY 06a 3TH BellleCTBAa TOKCUYHBI.

2. llouemy npu BBeJleHHM B OpPraHM3M YeJIOBeKAa KOJIXUIHUH M TAKCOJI OKa3bIBAIOT HEraTHBHOE
BO3/leMICTBUE NPEX/ie BCET0 HA ONYX0JeBble KJIETKU?

3. C 4eM CBsI3aHO MOBbIIIIEHUE MUTOTHUYECKOTO HHJIEKCA B IepBble 4achl IMocje A00aB/eHUS K
KYJIbTYp€ KJIEeTOK KOJIXUI[MHA UJIU TaKcoJ1a?

4. Kakoil MexaHM3M KJIETOUYHOM Irubesiy 3anyCcKalT KOJXULIMH U TaKcoJ1?
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3aaanue C4 (ID 49)

B mocieaHee BpeMsi Bce GoJiblliee pacnpoCTPaHEHHE MOJIyYalT GecliepCTHbie MOPOAbI
C00aK, TaK Ha3blBaeMble roJsibie co6aku. [lony/ispHbIie y CO6AKOBOLOB NMOPOAbI KMTAaWCKas
roJjiast C06aKa Y roJiblii Tepbep BbIBeJeHbl HE3aBUCUMO.

IIp1 3TOM KMTAMCKYI0 roJIyl0 CO0aKy He yAaeTcs NMOJIyYUTh B YUCTOM BUJe. B momerax oT
BAI3KM [IBYX NOPOAUCTBIX KUTANMCKHUX IOJIbIX COOAK POXKAAKTCA OTAe/IbHbIE HIEHKU UMele
BOJIOCSIHOM NMOKPOB (MyXOBKM). B cBOI0 0Yepe b NyXOBKH, NPU CKpeLUBAHUU MEXKAY COOO0M,
HUKOTJA He JAI0T roJibIX eHKOB.

Ilopoaa rosbiii Tepbep NojaydyeHa B YUCTOM Buje. OT BA30K YMCTONOPOAHBIX COGAK BCeraa
NOJIy4YaloTCsA TOJILKO roJible IeHKU. OJHaKo NpHU BA3Ke roJjioro Tepbepa ¢ c06aKou Apyrou
NMOPO/bl, UMEKIel EePCTAHON NOKPOB, BCe ILeHKH POXKAAKTCA C IEePCThIO.

OnpejenvTe XapaKTep HacJleA0BaHHUs 6GeCIIEPCTHOCTH Y KUTAUCKHUX roOJIbIX CO0AK M roJibIX
TepbepoB U OTBETbTE Ha BOIIPOCHI:

1. C felicTBMEM O HOIO WX Pa3HbIX TEHOB CBSI3aHO OTCYTCTBUE LIEPCTH y KUTAWUCKUX IOJIbIX COOAK
U ToJiblX TepbepoB? BBeguTe 0603HayeHUs] FeHOB OECIIEPCTHOCTH M UX ajljiejied U OMUILUTE
XapaKTep JOMUHUPOBAHMUS.

2. Kakol reHOTHUI UMEKOT roJible TePbePbI?

3. Kakoil reHOTUI UMEIOT KUTANCKHe rojible CO6aKH, UX TOJIble LEHKHU U KITYXOBKU»?

4. B moMeTax KakoW MOPOAbI, KUTAWUCKUX TOJIbIX COOAK WM TOJIIX TEPbEPOB MOXHO O0XHUJATh
60J1b11IET0 KOJIMYeCTBa 1eHKOB? [louemy?

5. Kakoii peHOTUN M reHOTUN MOTYT UMeThb LieHKHU F1, mosyyeHHble OT CKpellMBaHUsl KUTAaWUCKON
roJiol C06aKu U rojioro Tepbepa?

6. C KakOM BEpOSATHOCTBI0 MOXXHO OXXUJAThb POXKJEHHUS TOJIbIX IOTOMKOB B F2 0T cKpelyuBaHus
MeX/y coO0M 1EHKOB C pa3HbIMU PpeHoTUnamu U3 nomeTta F1? OTBeT 060CHYHTE.
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3aaanue C5 (ID 50)

YyéHble M3y4ya/d 3BOJIIOLUIO a/IJIEJIBHOr0 pasHOOGpa3us, KOAUPYyWIero 6ejJKyd rj1aBHOro
KoMIuiekca rucrocoBMmectumMoctd (MHC) y rynnmu. OHM CONOCTaBU/IM NapaTonbl GeJiKa,
KOAMPYeMOro Ka)kJbIM aJjijieJieM, KOTOpble paclo3HaT 3NUTONbI Napa3svuTOB, U HAPHCOBAJIU
KapTy NoKpbITUA. OGHApPYKUI0Ch, YTO ajiesd MHC o6pasyloT KjacTepbl, NOKpbIBawIiye
onpejejéHHble 00/IaCTH 3TOM KapThl - CyllePTHUIIbI, KOTOPbIe COBMECTHO NPUCYTCTBYIOT WU
OTCYTCTBYIOT B onpe/e/IEHHbIA IPOMEKYTOK BpeMeHH CylleCTBOBAaHUA MOMYJIALUU. 3aTeM
y4éHble pa3pa6oTa/ii MaTeMaTH4YeCKyl0 MOoJe/ib U3MEeHEeHUs 4acTOT CyNnepTUNOB, ajlesiel
3MUTOIOB U NPOBEJIU CUMYJIALMIO, pe3y/IbTaThl KOTOPBIX IPe/ACTaB/IeHbl HUXKe.
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Bpemsa
Pucynok (A). Kapra nokpsiTHs B nonyjasanuu. I[IpocTpaHCTBO BO3MOX>KHBIX 3MUTONOB
NOMNyJ/ISIMM NMapa3suTa O4YepyeHO KBAaJpaToM, MO OCAM KOTOPOro OTJIOXKE€HbI MX yC/JIOBHbIE
napameTpbl. OyepyeHHble KUPHbBIMU JIMHUSMU 30HbI BHYTPHM KBaJpaTa H300paKaioT
CynepTUlbl NapaToONoOB, KOAUPYeMble COOTBETCTBYIOIIMMH a/l/Ie/IAMU (TOYKHA HA PUCYHKe)
u3 reHodpoHJa MONMYJSALMHM TyNIHM, KOTOPble Y3HAKT 3MMTONbI Hmapa3suToB. BmMecre OHM

¢dopmupyloT napaTonHoe NOKpbITHE.

PucyHnok (b). U3MeHeHMsA npoLeHTa 0C06el, MMEeWINUX OAWH U3 CYyNIEPTUIIOB, B NONYJISLHUHA
rynnu (xo3sauHa) (HenpepbiBHAs IMHUS) U IPOLeHTa 0CO6el Napa3uTOB, UMEIIIUX IMUTOII,
y3HaBaeMbld 3TUM CyNepTUNOM (MPepPBIBUCTAS JIMHMSA).

OTBeTbTe He BONPOCHI:

1. CoBnajiaeT Jiu nNapaTONHOE NMOKPbITHE reHOPOH/|a MONYJIALMU U TEHOTUIIA KOHKPETHOW 0CcOOH
rynnu? OUuHaKOBOE JIU MOKPBITHE OyAeT Y KaXK/J0W 0COOU I'YIIIY B NOMYJISALAU?

2. Xopouio Jid TUNOTe3a O CAy4alHOM M3MEHEHUHU 4YacToT ajuiesei (Jpeld reHoB) 0ObSCHSET
VM3MeHEeHHS 4aCcTOThl CylepTUIa BOOOILE UJIH €ro OTAe/bHble 3Tamnbl? [louemy?

3. Kak cBfizaHbl 4acTOTBHI CynmepTUNa y TYINU U COOTBETCTBYIOILEr0 3MMTONA y NapasuToOB?
[Ipeanoxurte u KPATKO onuiiuTe MexaHHW3M TaKOU CBSI3M.

4. K KaKMM KOHEYHbIM COCTOSTHUSIM MOKeT NPUUTH TaKasl cuctema?

5. B yectp kakoro reposi «Anucbl B (CTpaHe 4yJec» Ha3BaH 35BOJIIOIMOHHBIA (QeHOMEH,
npejcTaBJeHHbIN Ha rpaduke B?
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