3aJjaHuA OJIMMIIKA/bI IIKOJIBHUKOB «®U3TeX» 10 6M0JIOTUU
2020/21 y4.rop,
3aK/II0YUTE/IbHBIN 3TAl

OTBETbI HA 3AJAHUA 14 11 K/JIACCA

3aAaHI/Iﬂ OJIMMIINAABbI ObLIM pa3aesieHbl Ha AB€ 4YaCTHU
(BpeMs BbINOJIHEHH 3aJaHUI KaXKJ0# 4acTu - 120 MUHYT, HepepbIB MeXKAY 4acTAMM - 1 yac)
MakcumyM 3a BClo oimMnuazay: 180 6asios

B Ka)KAOﬁ 4YaCTHU BCTPECYAKTCA 3aldHUA TPEX THUIIOB:
Tun A: 3aiaHus C HECKOJIBKMMU BEPHBIMU OTBeTaMHU (Bcero 15 3aganuii, cymma 45 6a/110B)
Tun B: 3aganus Ha conocTaBaeHus (Bcero 5 3agaHui, cymma 25 6aJj1j10B)
Tun C: 3agayu co cBO6G0JHBIM OTBeTOM (Bcero 2 3afjaHusd, cymma 20 6a/110B)
MakcuMyM 3a OgHY YacTh: 90 6a/1/10B
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Yacte 1
(120 munyT, 90 6aJ1J10B)
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Tun 3aganuii A. TecToBbIe 3aJaHUS C MHOKECTBEHHBIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 33laHUSIX JaHHOW YacTHU B HavaJsle UJIeT YCJIOBHE, a 3aTeM IIeCTb BAPUAHTOB OTBeTa (MOJ,
oykBaMu oT A f0 F). YyacTHMKaM HEO6XOAUMO ONpeeUTh, ABIAETCA JIM KaX/J bl U3 BADUAHTOB
OTBeTa BepPHBbIM (MOAXOAUT NojA GOPMYJIMPOBKY 33JaHMs) WM HEBEPHBIM (He MOAXOAUT TNOJ
bopMynupoBKy 3aZjlaHus ). B kax0M 3aiaHuU MOXeT O6bITh OT 0 0 6 BEpHBIX BApDUAHTOB OTBETA.

CucremMa OLl€eHKH:
3a kaxkJj0e MPaBUJIbHO OTMEUYEHHOE YTBEPXKEHUE MOXKHO Moy4uTh 0,5 6asia

3a KaxJ0€e HelIpaBUJIbHO OTMEYEHHOE YTBEpKACHHUE — 0 6aJ10B

OTBeThI KBEPHO» MOAYEPKHYTHI
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3aganue 1 (ID 2) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

PasHooGpa3sue TPUXOM B pacTUTEJbHOM MHpe 4Ype3BbIYailHO BeJUKO. TpHUXOMBI
pasiuyawTca mno <¢opme, pa3Mepy, CTPYKType, MeCTONOJIO)KEHHID, CHOCOGHOCTH
CeKpeTHUpOBaTh M T.A.

Ha mukpodoTorpadpusax HuKe npejcTaB/aeHbl ABa TUIIA TPUXOM.

YkakuTe A8 KaXKAOro M3 CAeAyWIIHX YTBEPXKJEHUU, SBJAETCA OHO BEPHBIM WJIH
HEeBEPHbIM:

Bapuanm 1:

A) Tpuxombl MOryT GOPMHUPOBATHCA KaK HAa BETeTaTHBHBIX, TAK M HA TeHEPATUBHBIX OpraHax;

B) B o6pa3oBaHMU TPHUXOM NPUHUMAIOT YYacTHe KJIETKU 3MUJepMHUca U TapeHXUMbI IepBUYHON
KOpBI;

C) Y HeKOTOpBIX pAaCTeHUHN OJUH OPraH MOLYT NOKPbIBATb HECKOJIbKO PA3HbIX TUIIOB TPUXOM;

D) TpuxoMbl MOTYT 3aIIMIATh PACTEHUS OT HACEKOMbBIX-BpeUTeel;

E) Ha doTtorpaduu A Kporouad oJHOK/JIeTOYHAA TPUXOMA;

F) Ha ¢ortorpaduu b xkesne3rcras TpuxomMa ¢ MHOTOKJIETOYHOU TOJIOBKOM.

Bapuanm 2:

A) Oco6eHHOCTH _ TPUXOM JUIS  HEKOTOPbIX TPYNN  PACcCTeHUW  ABJAAKTCA  BaXKHbIM
TaKCOHOMHYECKHUM NPU3HAKOM;

B) Y HeKkOTOpBIX pacTeHUHN OJJMH OPraH MOTrYT MOKPbIBATb HECKOJIbKO Pa3HbIX TUIIOB TPUXOM;

C) TpuXOMBl HEKOTODPBIX pPACTeHUHU 3alUIAKT MX OT HK306bITOYHOIO YJIbTPadHU0JIeTOBOrO

Y3JIYYEeHUS;

D) Xese3ucTble TPUXOMBI PACNIOIAralOTCsA TOJAbKO Ha HaI3eMHOW YaCcTU PACTEHUS;
E) Ha ¢oTorpaduu A kporwiiass MHOTOKJIETOUHAs TPUXOMa;

F) Ha dotorpaduu b xkenesrcras TpyuxoMa ¢ 0JHOK/JIETOYHOHN rOJIOBKOY;
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3aganue 2 (ID 3) - 3 6as1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ha ¢poTorpadpum HMKe nNpUBeAeHb] NONepeYHbIi cpe3 (c1eBa) U yBeJIMYeHHbIe pparMeHTsI
3TOro cpesa (ABa cupaBa) 0JHOTr0 COCYyAUCTOr0 pacTeHHUsI.

OCHOBBIBAasICb Ha AaHAaTOMHU4YECKOM CTPOEHHUM 3TOro pacTeHMs, OmpejeuTe, SBJIAAETCA
BE€PHBIM WM HEBEPHBIM KaXKA0€ U3 CJIeAYI0IIUX YTBEPXK/eHUl:

Bapuanm 1:

A) IpexacraBieHHbIN Ha oTorpaduy cpe3 NprUHAAIEKUT XBOULY;

B) /lng faHHOTO pacTeHUs XapaKTepHa aTaKTOCTeNa;

C) IHosocTk, 0603HaYeHHasa nHdpon 1 aBJsgeTcd BO3JYXOHOCHOM;

D) IosocTh, o60o3HayeHHad uMbpol 2 o6pa3yeTcd B pe3yJbTaTe pas3pylleHUsd 3JeMeHTOB
IPOTOKCHUJIEMBI;

E) IlpoBojsuye Ny4KH AABJIAOTCA KOJJIaTepaJbHbIMU OTKPBITBIMUY;

F) IIpoBoadimue ny4yky, ABASAKTCA KOJJIaTepaJbHbIMU 3aKPbIThIMHU.

Bapuanm 2:

A) TlpeacraBieHHbIN Ha poTorpaduu cpes NprUHAAIEKUT LIBETKOBOMY PaCTEHUIO;

B) /[lig naHHOTO pacTeHUs XapaKTepHa apTPOCTea;

C) Hosoctb, o6o3HayeHHad uMbpol 2 o6pasyeTcd B pe3yJbTaTe pas3pylleHUsd 3JeMeHTOB
IPOTOKCUJIEMBI;

D) Ilonocth, o0603HaueHHass uubpodl 1, obpalyeTcda B pe3yJbTaTe paspylleHUs LeJ0ro
NIPOBOJALIET0 Ny4Ka;

E) IIpoBoasumye Nyyky, ABJASOTCA KOJJIaTepaJbHbIMU 3aKPBITBIMU;

F) TIlonocth, o603HaueHHass 1udpoil 2 obpa3yeTcs B pe3ysbTaTe pas3pylleHUs 3JeMEHTOB
BTOPHUYHOU KCUJIEMBI.
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3aganue 3 (ID 7) - 3 6a/1a

061146151 0415 8cex 8apuaHmos 4acms eonpoca:

Ha waiocTpanusx HUKe NMpUBeJeHbl NATh PUCYHKOB U M300pakeHui npotucta Tokophrya
Sp., a TaKXKe NMPOoIecca ero NUuTaHUs.

Pl3yane NpuBeACHHbIC WUJIKCTPAIUMH H VKAXKUATE A KaxKA0oro wMu3 dCcieayrommux
YTBep)K,ZleHI/Iﬁ, ABJIAETCA OHO BEPHBIM UJIX HEBEPHBIM:

Bapuanm 1:

A)
B)
0)
D)
E)
F)

JlaHHBIN OpraHW3M MOKHO OTHECTH K MJIaHKTOHY;

JlaHHBIY OPraHU3M NUTAETCHd, B OCHOBHOM, IPYVTUMU IPOTUCTAMU;
JlaHHBIN OpraHU3M UMeeT PECHUYKH;

JIaHHBIN OpraHy3M MOXKHO OTHECTH K cyneprpyiie Alveolata;
Wnntoctpanusa 1 nmosydeHa npu noMouiy GJiyopecieHTHONM MUKPOCKOIHY;

I/IJ]JU-OCT[!aLI.I/IH 3 IMOJIY4€HA MPH TOMOIITH CKaHI/IQy}OQJ,eI‘/JI SHGKT[QOHHOﬁ MUKPOCKOIIHH.

Bapuanm 2:

A)
B)
Q)
D)
E)
F)

JlaHHBIY OpraHU3M MOXXHO OTHECTHU K HEKTOHY;

JlaHHbBIN OpraHU3M NMUTAETCS, B OCHOBHOM, 6aKTEepUAMU;

JlaHHBIX OPraHU3M UMeeT IKCTPYCOMBI;

JlaHHBIN OpraHUu3M MOXKHO OTHECTH K cyneprpymnime Rhizaria;

Unnrocrpanyda 1 noayyeHa npy noMomy Ga3zoBo-KOHTPACTHOW MUKPOCKOIUY;
Wnntoctpanuda 5 nosydeHa Ipy NOMOIM CKaHUPYIOLel 3J1eKTPOHHON MUKPOCKOIIUH.
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3aaanue 4 (ID 8) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ha pucyHke HMKe nmpHMBeAeHbl pa3/IMYHble CTAJUH KU3HEHHOr0 LMKJA NMapa3suTHYeCKOro
m10ckoro 4epBsi Echinoparyphium recurvatum. 3TOT 4YepBb UMeeT CJA0KHbIA KU3HEHHbIN
IIUKJI CO CMEHOH TPEéX xo03s1eB. CTasuu 0603HaYeHbl MPpPaMH B IOPAJKE, OTIUYAONEMCS OT
TOr0, B KOTOPOM OHM MAYT B ’)KU3HEHHOM LIUKJIe YepBs.

Ll P

I/Isyane PHUCYHOK H YKAXHUTE AJIA KAXKA0ro U3 Cjaeayroimmux YTBep}KﬂeHl/Iﬁ, ABJAETCA OHO
BE€pPHBIM WJIN HEBEPHBIM:

Bapuanm 1:

A) Craauu 1u 5 pa3MHOXKaOTCS IPU IOMOIIM NapTeHOreHe3a;

B) Craausd 2 pa3puBaeTcs B 1epBOM NIPOMEXKYTOYHOM XO35SUHE;

C) Cragus 8 HOCUT Ha3BaHUE peays;

D) Cragus 4 pa3BUBaeTCs B OKOHUYATE/NbHOM X035IMHE;

E) Teso ctaguy 1 NOKPBLITO HEOJEPMUCOM;

F) BepHoil siBsisieTcs caeAyollas N0CAe10BaTEbHOCTb CMEHbI CTa/IUN B })KU3HEHHOM LIUKJIE: 3, 8,
7,4,1,6,2,5.

Bapuanm 2:

A) Craauu 2 ¥ 6 pa3MHOKAKTCA IPU MOMOIIY NapTeHoreHesa;

B) Cragus 3 pa3BUBaeTCsl B IEPBOM NPOMEKYTOYHOM XO35IMHE;

C) Craauda 8 HOCUT Ha3BaHHWe MeTallepKapU4;

D) Cragus 6 pa3BUBaeTCs B OKOHYATENbHOM X035IMHE;

E) Teno ctasuu 4 noOKpbITO HEOJEPMUCOM;

F) BepHoii aBaseTcs caefyrouias nocjae0BaTeJbHOCTb CMEeHbI CTaAUN B )KU3HEHHOM LUKJIE: 4, 8,
52,71,6,3.
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3aaanue 5 (ID 9) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

11 KJIACC

K tuny unenucroHorue (Arthropoda) oTHocarca rpynnsl xenunepoBble (Chelicerata),
MHOroHOKKH (Myriapoda), pakoo6pa3Hbie (Crustacea) u Hacekomble (Hexapoda). Ha
AAHHBI MOMEHT HauboJiee MOMYJSIDHOW TUNOTE30M 0 PUIOreHeTUYeCKUX OTHOLIEHUAX
MeXXAy 3THMH IrpynnamMu fBjsdeTcd runore3a Mandibulata (knagorpamma A, Ha pHUCyHKe
HUXKe), HO CYyLIeCTBYT U a/ibTEpHAaTHBHbIe rumnote3nl - Atelocerata (kiaazorpamma B) u

Myriochelata (ks1agorpamma C).

BHu3y c/ieBa NOKa3aHa Hau6oJiee BeposTHAasA KapTHHA FOMOJIOTMM CEerMeHTOB NepeaHeu
YacTH TeJla M UX NPUJATKOB MeXAYy NMpeJcTaBUTE/ISIMM 3THUX rpynn (Mopdosiornyeckue
AaHHble). CnUCcOK 0603HaYeHui: Antenna - aHTeHHbl, Mandible - manau6ysb1, Maxilla -
makcusibl, Walking leg - xogHubie Hory, Chelicera - xenunepsi, Pedipalp - negunaabnsl.
[IpaBee moka3aHbl JaHHbIE N0 IKCIpeccuy 0CHOBHBIX hox-renos (lab, pb, Hox3, Dfd, Scr, ftz,
Antp, Ubx, abd-A u abd-B), a Tak:ke reHa cnc, ynpas/flOIMX Ppa3BUTUEM CETMEHTOB TeJsia y
npejcraBuTesIed paccMaTpuBaeMbIx rpynin. /lanHbie o reHam Hox3 u ftz HenoJiHbIE.
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H3yunTe nmpuBeAEéHHbIE JAaHHbIE U YKAXKUTE JJisl KaXKJ0r0o U3 CAeAYHIMX YTBEpPXKAECHMIH,

ABJIA€TCA OHO BEPpHBIM UJIK HEBEPHbIM:
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Bapuanm 1:

A) B xope 3BOJIIOLMU YJIEHUCTOHOTUX MOXKHO HAOJ/IIO[ATh MOCTENEHHOE «IEPEKPBITHE» MEXAY
hox-reHamMu, pacnpocTpaHeHMe 3KCIOPECCUHM KaXKJOoro reHa Ha BCEé 06oJiblilee KOJUYECTBO
CEerMeHTOB;

B) Ecau paccMaTpuBaTh TOJIBKO TNpUBeAEHHble MoOpPQOJ0TMYecKUe JaHHble, TO HauboJiee
NapCMMOHUYHOU (COOTBETCTBYIOIIEN NPUHIMIY MaKCUMaJbHOW 3KOHOMHUM) OKXKeTCs TUNoTe3a
Atelocerata;

C) Ilo coBpeMeHHbIM Npe/CTABIEHUAM XeJUlepPbl NaYKOB FOMOJIOTUYHbI dHTEHHAM HACeKOMBIX;
D) Ecau npuaepxkuBaTbca runoTesnsl Mandibulata, sxcnpeccuio reHa Dfd Tosibko B npezesiax 4 u
5 cerMeHTOB MOXHO CYMTaTh ciHanoMopduel Pancrustacea;

E) Tlen Antp yyacTByeT B iuddepeHINpPOBKe IPYIN Y HACEKOMBIX;

F) B_coorBecTBUM ¢ rumnoTe3od Atelocerata rpynma Pancrustacea 6yjaeT cyMTaTbcd
napadbuaeTHIecKon.

Bapuanm 2:

A) B xoze 5BOJIIOIMH YJIEHUCTOHOTMX MOXHO Ha6JIl0JaTh NOCTeNeHHOe «pa3jeneHrue QYHKIIUN»
MexJy hox-reHaMu, 3aKpellJleHWe KaXXJOro M3 TeHOB 33 HeOO0JbIIKWM _KOJUYECTBOM
CHelnyalM3upPOBaHHbBIX CETMEHTOB;

B) Ecnu paccMaTpuBaTh TOJIbKO NpUBeAEHHbIe MOpQOJIOrHYecKHe [JlaHHble, TO HauboJjee
NapCMMOHUYHON (COOTBETCTBYIOILEN MPUHLUIY MAaKCHUMaJbHOW 3KOHOMHUHU) OKaXKETCS TUIIOTEe3a
Myriochelata;

C) Ilo coBpeMeHHBIM MpeJCTaBJEHUSM MeAUNalblbl MAayKOB TOMOJIOTUYHbl aHTEHHaAM
HAaCEKOMBIX;

D) Ecau npupepxkuBaTbcs runoTtesbl Atelocerata, skcnpeccuto reHa lab Tosbko B mpepenax 3
cerMeHTa MOXXHO CYMTAaTh CHHanoMopuen JaHHOM KJa/ibl;

E) Ten Scr yuactByeT B AuddepeHIMpOBKe HorovestocTel y Crustacea;

F) B_coorBeTcTBuM c runore3od Mandibulata rpynna Myriochelata 6yaeT cuuTaThbed
napadbuaeTu4ecKou.
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3aaanue 6 (ID 14) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:
Ha pucyHke HMKe M300pakeHa yNpoILEHHas cXxeMa KacKaja CBEPThHIBAaHUA KPOBH.

KoHTAKTHERA NOBEPXHOCTE Tranessid daxkTop
Xl i
Vil Vil
| ¥
X dCN
Ca=*
MPOTPOMBUHASA
NMPOTPOMEWNH = TPOMBWH
il
GUEPWHOTEH » OUEPUH-MOHOMEP

“ l

PACTBOPUMbIWM ©UEPWH

. HEPACTBOPUMBIW
MNASMAH > DUEPUH

[IpoaHa/U3MpylTe CXEMY U AJIA KaXKJ0T0 M3 CJAEAYIOIUX YTBEPKAECHUIN YKaXKUTE SBJISIETCS
OHO BEpPHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) KiunHuyecku HauboJiee TsKeJ0 MOPOTEKAIT KO0aryJaoNaTHH, CBd3aHHble € JgedUIUTOM
daxTopoB X, V uiu Il (B oTainuue ot fedunnra dakropos XII, IX nau VIII);

B) Temoduausg - rpynna Hac/ieJACTBEHHbIX 3a60J1eBaHUH, 06YCI0BIEHHbIX 1eUIIUTOM GAKTOPOB
CBEPTLIBAHUA;

C) Ha koneuyHoMm 3Tamne o6pazoBanus ¢paktopos II, VII, IX u X npu kap60KCHUIMPOBAHUU OCTATKOB
IJIyTaMUHOBOM KHCJOTHI B 3THUX 6eJIKax HE00X0/AUM KHUPOPACTBOPUMBbIA BUTAaMUH D;

D) Ilpu 1uuppo3e TmedyeHU CJAeAyeT OXUAATb CKJIOHHOCTb LUPKYJSTOPHOTO pycaa K
TPOMO6006pPA30BaAHMUIO;

E) BHyTpeHHHH nyTb Kackajia KoaryJsiuyd HauMHaeTcs ¢ akTUBalMu ¢pakTopa VII;

F) KimwoyeBbIM MOHOM B Kackajie CBEPThbIBAHUA BbIcTymaeT Ca?+.

Bapuanm 2:
A) Ha koHeuyHOM 3Tane o6pa3oBanus dpaktopos I, VII, IX 1 X npy Kap6OKCUJIUPOBAHUMN OCTATKOB

FHYTaMHHOBOﬁ KUCJIOTHI B 3TUX OesKax HeO6XOgI/IM X(H[!O[)&CTBO[!HMbIﬁ BHTaMuH K;
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B) Ilpu 1uuppose mneyeHu cjeAyeT O0XHUAATb CKJIOHHOCTb IMPKYJATOPHOTLO pycaa K
KPOBOTEYEHUAM;

C) Temodunua - rpymnma HacJefCTBEHHbIX 3aboJieBaHUM, OOYC/I0OBJIEHHBIX JAepUIUTOM
aHTHUKOATyJIALMOHHBIX PAaKTOPOB;

D) Kirw4veBbIM HOHOM B KacKaJie CBEPThIBAHUA BbIcTynaeT Ca?*.

E) BHyTpeHHUM NyTb Kackaza KoaryJsiuyd HaUMHaeTCs ¢ akTUBalMu ¢pakropa VII;

F) KiuHuyecku HauboJiee TsKeJO MOPOTEKAT KOaryJonaTHUW, CBs3aHHble C JedULIUTOM
dakTopos X, Vuiu Il (B oTanvue ot fedunura pakropos XII, IX vau VIII).
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3aaanue 7 (ID 15) - 3 6a11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Huxe npuBeAEeHbI pe3yJIbTaThbl yJbTPa3ByKOBOTO HCCIeA0BaHus cepana
(axokapauorpadpuyeckoe wucciaegoBanve, Ixo-KI') aAByxX pasHbIX HNalMEeHTOB. Y 060HUX
NaLUEeHTOB B MOJIOCTH KaMep BbISABJIEHbI TPOMObI, 0003HaYeHHbIE 6e/I0f CTPEeJIKOM.

MNepebiA Bropoi
NayMeHT e MAUMEHT

AN KaxAoro U3 CJAeAyINUX YTBep)KAEHMHM YKaKuTe ABJSIEeTCA OHO BepHBIM WIH
HeBEPHBIM:

Bapuanm 1:

A) Y JaHHBIX MAlMEeHTOB TPOMOBI JIOKAJIM3YIOTCS B Pa3HbIX I0JIOCTAX CEPALLA;

B) Tpomb6oTHUYeckue Macchly IepBOro nanveHTa 6ojee CTabUJIbHBL, YeM Y BTOPOLO;

C) VY nepsoro nayueHTa HabJI0AaeTcs MOJIHAsA anJja3us 0JHOT0 U3 CTBOPYATHIX KJIAllaHOB;

D) Ilpu oTpbiBe TpoM6ba y NepBOro naiyeHTa TPOMOOTHYECKHE MAcChl Yepes JieBoe Npejcep/iue U
JIerOYHble BeHbI IONaAyT B MaJibli KPyT KPOBOOOpalleHHUS;

E) Y o6oux nanyveHTOB BbICOKUU PUCK PAa3BUTUSA UHCYJIbTA;
F) Hapyimenud pyuTMa cepzlia NOBBINAKT PUCK TPOMO6006pPa30BaHUA B OJIOCTAX CEPALA.

Bapuanm 2:

A) Y jaHHBIX NAlIMEeHTOB TPOMOBI JIOKAJIU3YIOTCSA B OJHOU U TOW 3Ke KaMepe cepAla;

B) Tpom6oTHYeckue Macchl y IEPBOro NauveHTa 6ojee CTaOUJIbHBL, YeM Y BTOPOLO;

C) Ilpu oTpeiBe TpoMba y NepBOro nanyeHTa TPOMOOTUYeCKHe MacChl MONaAyT B 60JbIIOW KPYT
KpPOBOOOpallleHU4;

D) Ilpu oTpbiBe TpoM6Ga y BTOPOrO NaleHTa MOXKeT Pa3BUTbCSA UHCYJbT;

E) HapyueHusi puTma cep/Aila He BJIUSIIOT HA PUCK TPOMO0O0OOPA30BaHUS B MOJOCTIX CEPALLA;

F) VY nepBoro nauueHTa Hab6J/104aeTcs MOJIHAs aljla3us 0JJHOI'0 U3 CTBOPYAThIX KJIalaHOB.
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3aaanue 8 (ID 19) - 3 6as1a

U3BecTHO, YTO B KJIeTKe HEeKU! MNoJIMNenTHJ A mnoABepraercs NPOTeOJIUTHYECKOMY
npouneccuHry. CHayaja B ero HnepBHYHOM CTPYKType BO3HHMKaeT pas3pbiB, KOTOPHIA
pa3jesisieT mocjejoBaTe/IbHOCTh Ha ABe 4dactu (B u C). Bropoii pa3pbiB 3aTparmBaeTt
noMnenTtuj B, mpu 3TOM CymecTBYOT JBa KOHKYPHMPYIOIUUX IYyTH, KOTOpble BeAyT K
npoayktam D u E, coorBeTrcTBeHHOo. O6GpaTuTe BHUMaHHe, YTO mojaunentus D o6pasyer
AuMepbl B (U3HOJIOTHYECKMX YCJI0BUAX. B Jj1a6opaTtopum MMeeTcs najuTpa M3 CEMH
MOHOKJIOHA/IBHBIX aHTUTEJI, KaXKA0€e U3 KOTOPbIX paclio3HaeT OJAUH M3 JIMHEHHbIX YYaCTKOB
(1-7) nmoaunentuaa A. /laHHBIe aHTHTeJAa MOTYT ObITh MCHOJIb30BaHbl AJIA CO3JaHUA
MMMYHOXMMHYECKHX CUCTEM JieTEeKIMM nojaunentusa A u ero npousBojusix (B, C, D, E). B
cJ/lydae MOHOKOMIIOHEHTHOM CHCTEeMbl 3KCTPAaKT KJIETOK HAHOCAT Ha CBA3bIBAIOLIYIO
NMOBEPXHOCTH, IOCJIEe Yero ee 00padaThIBAIOT PACTBOPOM aHTHUTEJI, CHIUTHIX C OKpalleHHOH
MeTKO#. /lajlee MOBEpPXHOCTb NMPOMBIBAKOT O6ydepoM, 4YTOObl U36ABUTHCA OT AHTUTEJ, He
CBA3aBIIMXCA C aHTUreHaMU. AHA/IM3 3aBeplIalOT CYMTHIBAHMEM IBETHOI'O CHUrHaJIa.
JBYXKOMIIOHEHTHAasA CHCTeMa YCTpOeHa CXO0XXUM 00pa3oM, OJAHAKO B 3TOM CJjy4ae
HCNOJIb3YIOT MNOBEPXHOCTb, 3apaHee OO0pPaGOTaHHYI0 aHTUTeJOM. IIpu HaAU4YUU
Ka/IMOPOBOYHBIX CTAHAAPTOB 06a MeTOJa MOTYT AAaBaTh KOJIMYeCTBEHHbIE Pe3y/IbTaThl.

MOHOKOMIIOHEHTHAS CHCTeMa AeTeKIIMHM;

CxeMa AROUeCCHEra NOAKTenTHA A

LADHMA HIpOHCUOHMENd HOJBALICITTdd A ..
: 2 Memka
Af ' ) (\\\
e - g NN e
\W JemexmopHoe
/{\)J OHMNMEeRo
i Sa
B¢ | CI ) LB Apmucen
ey ¢ T —
L TTosepxnocme
5 . ,HBYXKOMT[OHEHTH&H CUCTeMa AeTeKI MK :
D E I I | E Memxa
HemexmopHoe
AHNTUMENno

AHmuzeH

Anmumeno
noO/MOMCKU

1T 23 4 56 7

TTosepxnocnib

BHUMATE/ILHO PAaCCMOTPpHUTE PHCYHOK H [AJAd KaKA0ro #HU3 cdcdIeaAyrolux YTBep)K,ZleHI/Iﬁ
YKaXKHUTE ABJIAE€TCA OHO BEpHbIM HJIH HEBEPHBIM:

Bapuanm 1:

A) llpexncraB/ieHHas NaJydTpa aHTUTEJ He 103BoJigeT ONpeJeJ]UTbh CYMMAapHYI KOHIIeHTPALUIO
Bcex nenTuo0B (A-E) 3a 01HO U3MepeHHe IBYXKOMIIOHEHTHbIM METOOM:;

B) Ilentug A - eAMHCTBEHHBIN aHAIUT, KOHLIEHTPALMI0 KOTOPOTO MOKHO ONpeJieJIUTh 32 0JHO
M3MepeHHe C UCN0JIb30BaHUEM IBYXKOMIIOHEHTHOW CUCTEMBI;

C) KoHueHTpauuw nentuzpa C HEBO3MOXHO YCTAHOBUTb C HCIOJIb30BAaHUEM HCKJIKYUTEJIbHO
ABYXKOMIIOHEHTHBIX CUCTEM;

D) KoHueHTpauuw mnentuga D BO3MOXXHO YCTAaHOBUTb C MCHOJb30BaHHWEM HCKJIKYUTEJIbHO
OJHOKOMIIOHEHTHBIX CUCTEM;
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E) B o6uiem ciyyae JBYXKOMIOHEHTHbIE CUCTEMbI N03BOJIAKT AOCTUYb 60JbLIEN CeJIeKTUBHOCTH
10 OTHOINEHUIO K I1eJIEBOMY aHAJIUTY;

F) AHTHTesa, cBA3bIBAKOIIMECS C Pa3HBIMHU 3MUTONAMU OJHOTO OesiKa, He MOTYT OBITh N0JIy4YeHbl
OT OJHOTO ZJ0HOpA.

Bapuanm 2:

A) IlpencraBjieHHas MajJUTpa aHTUTE] He MO3BOJISET ONpeAeJUTh CYMMAapHYI KOHIEeHTPAIMIO
Bcex nentuoB (A-E) 3a 0jHO U3MepeHUe 0JHOKOMIIOHEHTHBIM MeTOZI0M;

B) Ilentug A - eAMHCTBEHHbBINA aHAJUT, KOHIIEHTPALMIO KOTOPOTrO MOXHO ONpeJeUTh 32 OJHO
M3MepeHUe C UCN0JIb30BaHUEM MOHOKOMIOHEHTHOU CUCTEMBI;

C) KonneHTpauuio nentuja E HEBO3MOXHO YCTaHOBUTb C MCIOJb30BaHHWEM HCKJIOYHUTEJBHO
O/ITHOKOMIIOHEHTHBIX CUCTEM;

D) /lns Toro 4To6bl yCTAHOBUTBH KOHLEHTPALUM BCeX NMEeNTHA0B HE06X0JUMO UCIO0Jb30BaTh KakK
MOHOKOMIIOHEHTHbI€, TaK U IByXKOMIIOHEHTHBIE CUCTEMBI;

E) B o6uieM ciayyae JBYXKOMIOHEHTHbBIE CUCTEMBI NO3BOJIAIOT JOCTUYDb 00JbLIEN CeJIeKTUBHOCTU
10 OTHOIIIEHHUIO K I1eJIeBOMY aHaJIUTY;

F) AHTHTesa, cBA3bIBAIOIIMECS C Pa3HBIMHU 3MUTONAMU OJHOTO OesiKa, He MOTYT OBbITh M0JIy4YeHbl
OT OJHOTO Z0HOpA.
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3aaanue 9 (ID 20) - 3 6a.1a

KuBble opraHusMbl 006/1aJal0T CHOCOOHOCTHIO TOHKO peryjupoBaTh CBOW MeTaG0J/IU3M B
3aBMCHMMOCTH OT YCJIOBHMM OKpYKamolied cpejbl. Y O6aKTepuMd OJAHUM M3 MHCTPYMEHTOB,
o6ecrne4YyrBawIIMX JAAHHBIM IPOLECC, ABJAITCA TaK Ha3blBaeMble JBYXKOMIIOHEHTHbIE
cucteMbl. OHM MNpejCTaBJAAKT c060M KomoOuHanuu ructuauH(H)- um acmaprat(D)-
cojepiKallMX /JAOMEHOB, KOTOpble MOryT ObITh ¢ochopuaupoBanbl. IIpucoeauHenue
docpara k mnocaegHemy D-gomeny (D2) wusmenser axkTuBHoctb HTH-gomeHa,
BBINOJIHAKOILEr0 PpoJib peryjsaTropa TreHHOM aKTMBHOcTU. Ha pucyHKe npeacraB/ieHa
ABYXKOMIIOHEHTHas cucTeMa ArcAB, KoTopas aKTMBHMpyeTCsd B YCJOBHUAX HeAOCTaTKa
Kucjopoja. U3BecTHO, 4YTO JIaKTaT, nupysBar, aneraT, NADH, a TakKe OKHC/IeHHble XUHOHBI
BJIMAIOT Ha ArcB.
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BHMMaTe/IbHO PacCMOTPHUTE CXeMY U AJisl KQOXKAOro U3 cJeJyIIUX YTBEePKIAEeHUN yKaKUTe
SIBJIAE€TCS1 OHO BePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) YBesnueHUe KOHIIEHTPAIMU JIAKTATa CTUMYIUpYeT docdhopuarupoBanue D2;

B) YBeauuyeHue KOHLIEHTpALUU alleTaTa CTUMYJIUPYeT pochopuiupoBanue D2;

C) YBeianyeHMe KOHLIEHTPAIMY OKHCJIEHHbIX XUHOHOB CTUMyaUpyeT fAedocbopunrpoBanue D2;
D) CoenuHeHus rpynnbl A cTUMyJIUPYIOT LUK Kpebca;

E) HUcxoms u3 wuHdopManuy, MpescTaBJeHHOM Ha KapTHHKe, H-joMeHbl KaTaJlu3UpYyIOT
docdopunupoBanue D-g1oMeHOB;

F) AtowMm yrsieposa B 60KOBOU IleNH TMCTU/MHA, OTMeYEeHHbIA IIUPpPON 3, BBICTyNaeT MULIEHbIO
docdopunvpoBanus B H-qomeHax.

Bapuanm 2:
A) YBesnuyeHMe KOHIleHTpALMU NUpyBaTa CTUMYyJIUpyeT AedocopunrpoBanue D2;
B) YBesnunuenue koHueHTpanuu NADH ctumynupyet nepochopunivpoBanue D2;
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C) YBeJsinyeHue KOHIOEHTPAIIWH OKHCJIEHHBIX XHHOHOB CTUMVJIMPYVET QGSIQOCQ];OQI/IJII/IQOBEIHI/IE D2;

D) CoeauHeHud rpynnbl A CTUMYJIMPYIOT OpOXKEHUE;

E) CobGcTBeHHas  rujpoJia3Hasd  aKTUBHOCTb __ D-JIOMEHOB  y4yacTByeT B peryJsaluu
IPOJO/KUTEIbHOCTHY lTepelayy CUTrHaJIa;

F) BsaumogeiictBue H- u D-70MeHOB NMpOTEKaeT aHAJIOTUYHO B3aUMO/JIEMCTBUI0O THUPO3UHOBbIX
NPOTEeMHKHHAa3 MJIEKONUTAOIHUX U UX MUIIEHEeH.
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3azanue 10 (ID 21) - 3 6a/11a

Ha  pucyHke npeACTaBJIEHbI HEKOTOpble  aCHeKThbl MeTa6osiM3Ma  JIMOKAA
rjao6orpuaosuanepamuga (G3b). H3BectHo, uTo G3b CAyKUT OJAHUM H3 OCHOBHBIX
penentopoB lllura-TrokcuHa - 6eJIKOBOro KOMILJIEKCA, BblAe/sseMoro 6akrepusamu Shigella
dysenteriae. [laHHbIA NATOTeH SIBJIAETCA BO30yAHUTEe/IeM LIMreJ/jié3a, KOTOPbI B HauGojiee
TsDKeJIbIX CJIydyasX CONPOBOXJAeTcsl KpPOBaBOM JAHvapeed U TeMOJMTUKO-ypeMHUYeCKHUM
cuHApoMoM. B ¢usuosiornyeckux ycjaoBUAX KaTta6osm3Mm G3b mporekaer ¢ y4yacTuem
depmenTa anbda-rasmakrosugassl A (aGalA wt), pyHKIIMOHUPOBaHHUE KOTOPOT'0 HAPYILIEHO Y
NanMeHTOB C 6osie3HbI0 ®a6bpu (pelecCHBHOE MOHOTeHHOe HacjeAoBaHue, aGalA mut). B
pAAy pa6coT ObLIO NMOKAa3aHO, YTO NpPUMEHEeHHe COeJUHEHHMH M0 TUIYy raJaKTOCTaTHUH
oucyabdara (Gbs) cmoco6HO ysyymiaTh NOKa3aTe/M 3J40POBbsS TPaHCT€HHbIX MbIIIEH,
3KCNpPecCUpPyUIUX MyTaHTHYI0 popMy ¢pepMeHTA.
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CEngomp X-Epomucins

BHMMaTe/IbHO PAacCMOTPHUTE CXeMY U AJisl KQOXKAOro U3 CJleJyIIUX YTBEePKIAEeHUN yKaKUTe
SIBJIAE€TCS1 OHO BePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) Anbda-ranakTosujaza A rUpPoaU3YeT CBS3b, 0603HaYeHHYI0 IMbpoH 1 Ha cTpykType G3b;

B) Ilura-TokcHH peaju3yeT cBoil 3¢ deKT Yepe3 MHIHOUPOBAHUE TPAHCASAIUY B KJIETKE;

C) [omamHU# CKOT MOXET BbICTYIATh 6E€CCUMITOMHbBIM IEPEHOCYHUKOM IINUTe1€3a;

D) TepaneBTuyeckui 3ddekt Gbs npu Gosiesnn Pabpu MoxeT GbITb 06bCHEH B paMKax €ro
CIIOCOGHOCTH _ CBSA3bIBaTh _aJbda-rajJakTo3uziazy A W CcTa6GUIN3UPOBAThb OYHKLIHMOHAJbHYIO
koHbopManuw GepMeHTa;
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E) TectupoBaHWe aKTUBHOCTH aJbda-raJakTo3uia3bl A B IEUKOIMTAX KDOBU MOXET BbICTYNATh
HaJeXHbIM CIIOCO60M JUATHOCTUKHU 60J1e3HU PabpU Y MY>KYHUH;
F) TecTtupoBaHHe aKTUBHOCTHU aJibda-rajakTo3u1a3bl A B IEHKOIUTAX KPOBHU MOXKET BBICTYNATh
Ha/le>KHbIM CII0COO0M JUArHOCTUKU 60/1e3HU Pabpu y KeHIHH.

Bapuanm 2:

A) Anbda-ranakTo3ujasa A ruiposnsyeT CBsi3b, 0003HaUEHHYI0 IUPpoit 2 Ha cTpyKType G3b;

B) A-cy6bemuuunpbl lllura-TokciHa MOTYT ObITb MCIOJIb30BaHbI JIJIsl TOTO, YTOOBI YBEJIWYHUBATH
CEeJIEKTUBHOCTb XUMHOTepaNeBTUYECKUX aT€HTOB B OTHOLIIEHUU PaKa XKeJTyKa;

C) Bone3sHb ®abpu BbI3BaHA HapylLUIeHHEM aKTHBHOCTU ajbda-rajakTo3ujasbl A, B OCHOBe
KOTOPOTO JIEXKUT 3aMeHa 0JJHOT'0 U3 aMUHOKHUCJIOTHBIX OCTAaTKOB, BBIMOJIHAIIIUX KJIIOUYEBYIO POJIb
B KaTaJIU3e;

D) TepaneBTuueckuih 3ddexkT Gbs npu 6GosiesHn Pabpu Mo¥KeT ObITb JUMHUTHUPOBAH €ro
COOCOOHOCTBIO UHTMOWPOBATh PAabOTY ajibda-rajakTo3u1asbl A 10 KOHKYPEHTHOMY MEeXaHU3MYV;
E) TecTupoBaHHe aKTUBHOCTHU aJibda-rajakTo3nia3bl A B IEHKOIHUTAX KPOBY MOXET BBICTYNATh
HaJle>KHBIM CII0COO0M JUArHOCTUKU 60Jsie3HU Pabpy y My»KYUH;

F) TecTtupoBaHHe aKTUBHOCTHU aJibda-rajakTo3uia3bl A B IEHKOIUTAX KPOBU MOXKET BBICTYNATh
Ha/le>KHbIM CII0COO0M JUArHOCTUKU 60/1e3HU Pabpu y KeHIHH.
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3aganue 11 (ID 25) - 3 6a/11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

BakHeMIIMH 6eJIOK LUTOCKeJleTa aKTHH MOXeT CyIleCTBOBAaTb B MOHOMEPHON M
nosuMepHo ¢opmax. 3a mosMMepusanuell aKTMHA B NPOOHPKe MOXKHO HA6GJKWJaTh MO
yBeJIMYEHHUI0 CBeTOpaccesiHUusA. Bol cMemuBaeTe akTuH ¢ AT® M ciieauTe 3a pacuienjieHueM
nocaeaHero. Ha mepsBom rpaduke npuBeAeHO HM3MeHeHHMe cCBeTopaccessHMs (cniomIHass
duoseToBas KpuBasgA) U KOJMYECTBAa TUJAPOJIM30BAaHHOro AT® (myHKTUpHasA 3ejieHas
KpuBas). Tenepb Bbl CMelIMBaeTe aKTHMH C HErHJpoJim3yeMbiM aHajioroMm AT®. PesyabTaT
II0Ka3aH Ha BTOpOM rpaduke.
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[IpoaHau3upyiTe rpaPuKN M YKaXKUTE AJIS KaXKAOro M3 CAeJyIIIUX YTBepXKAeHHH,
AIBJIAETCA OHO BEPHBIM UJIM HEBEPHBIM:

Bapuanm 1:
A) 3a BpeMs mnpoBeJieHUsd 3IKCIepUMeHTa CyMMapHasd JJMHA aKTUHOBBIX (UIaMeHTOB B
IpOGUpPKe BO3pOCIaA;
B) Tugposus ATO npensaTcTByeT NoJiMMepU3al i aKTUHA;
C) Ckopoctb rujposin3a AT® Bblllle CKOPOCTH MOJMMEPU3aALMU AKTUHA;
D) AT® rupposinsyeTcs BCleCTBUE JleNOJUMePHU3aLUY aKTHHA;
E) CxopocTb nojiMMepu3aluy aKTUHA NPSIMO NPONOPIMOHAIbHA CKOPOCTU ruzposn3a ATO;
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F) Heopranuueckuit ¢ocdat, BbICBOOOXKAaeMblii B npouecce rugposnusa AT®, obiajaer
3dpdekTOM cBeTOpaCCESHUS.

Bapuanm 2:

A) 3a BpeMs 1npoBeJieHUsd 3IKCIepUMeHTA CyMMapHasd JJMHA aKTUHOBBIX (UIaMeHTOB B
npoOGUpKe BO3POCIa;

B) 3a BpeMsa mpoBeJeHHS 3KCIEpUMEHTa CyMMapHas [JIMHA aKTUHOBBIX (UIAMEHTOB B
npo6UpKe CHU3UIACh;

C) Tupponus ATO Heob6x0AUM AJis1 HOJUMEPU3ALUU AKTHUHA;

D) Ioaumepusanusa akTHUHA NPOUCXOJUT ObIcTpee, YeM ruapoans ATP;

E) Cxkopoctb rugposinza AT® HUKe CKOPOCTH JienoJMMepHu3alii aKTHHA;

F) Heopranuueckuii ¢ocdart, BbICBOOOKJAaeMbli B mpouecce ruaposusa ATD, obiagaer
3pdeKTOM CBeTOpaCCESTHUS.
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3aganue 12 (ID 26) - 3 6a/11a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

Bel u3yyaere TpaHcnopT 6esika X, 3aKOJAMPOBAaHHOI'O SAAEPHBIM T'eHOMOM JPOXKeBOoH
KJeTKUd. /lj1IA 3TOoro BBl IOJiyyaeTe IpenapaThbl pas/MYHbIX JPOX:KeBbIX OpraHeJu,
A06aB/isieTe K HUM 06esiOK X, CHHTe3MPOBAaHHbIA B 0GECKJIE€TOYHOM CHCTeMe, MOCJe 4Yero
paspyliaeTe oOpraHe/Ibl, Oo4YHMilaeTe 6eJOK X M H3y4yaeTe ero CBOMCTBA C IIOMOLIbIO
3JleKTpodopesa B NOJIHAKPUIAMHUAHOM reJie B JeHaTypUPYWOILIMX YCI0BUAX. ITa IpoLeaypa
COCTOMT U3 HECKOJIbKUX 3TallOB.

1) K Genky f06aBasAl0TCA AoAeNMICYIbdaT HAaTPpUs (AeHaTypUpyeT 6eJIOK, IPOYHO C HUM
CBA3bIBAsACh UM NPUAAET MOJYy4YUMBLIEMYCA KOMIUJIEKCY OTpHMIIATe/JbHbIM 3apdaj) M GeTta-
MepKanTo3TaHoJ (pa3pymaeT AucyabpuaHbIE CBA3H B 6eJKe).

2) Mony4yuBIIAACA CMeCb BHOCUTCA B MOJIMAKPUJIAMUAHBIN reJib, HAXOAAILIUICA B Kamepe
A4 3/1eKTpodopesa (3ano/IHeHa cielaJIbHBIM PAaCTBOPOM U UMeEeT JBa 3JIEKTPOAA: KaTOx,
U AaHOA).

3) Bk/IOYAT 3JJIEKTPUYECKUHA TOK. 3apspDKeHHble OeJIKM 1OoJ  BO3JelCTBHEM
3JIEKTPUYECKOro IoJiA IepeMellalTcd B TOJIEe NOJHaKPpWIAMHMIHOIO resd, IpU4YeM
NOABM)KHOCTh O0eJIKa 3aBUCUT OT €ero MacCbl: 4YeM OHa OoJibllle, TeM Me/JJIeHHee
nepeMelaeTcs 6eJIKOBas MOJIeKyJIa.

4) Yepe3 HeKOTOpOe BpeMs TOK BBIK/JII0YAIOT, reJib NPOABIAIOT KpacuTeieM, M36MpaTeIbHO
CBA3bIBAIONINM 6€JIKH.

Bbl BHOCHTE B reJib ISITh 06pa3noB 6eska X: | - CHHTe3MpOBaHHbIN B 6€CK/IeTOYHOM CUCTEME,
II - BblAe/NleHHbII M3 OOBIYHBIX JPOXOKeBbIX KJjaeToK, IIl - cHUHTe3upoBaHHBIA B
0eCK/IeTOYHON cucremMe 6eq0oK X mMmocjie MHKyO0anuM C @Oepokcucomamu, IV -
CHUHTEe3UPOBAHHBIN B 6€CKJIETOYHOM cHcTeMe 6eJIoK X nocjie HHKy6auuy ¢ MUTOXOH/PHUAMH,
V - CHMHTe3MpOBaHHbIM B O0eCKJIETOYHOUN cHucTeMe GesioK X Mmoc/ie MHKYO0aluu C siipaMu
KJIETOK.

KaToa,

| o m v vy 3HOA

U3y4yuTe pe3yabTaTbl 3KCOHEpPUMEHTAa M YKaXKUTe AJA KaXKAO0ro U3 CcjleAyoIux
yTBEp:K/JeHUi, AB/IAETCS OHO BEPHbIM U1 HEBEPHbIM:

Bapuanm 1:
A) Macca 6esika BO BCeX JOPOXKKax 0JJMHAKOBas;
B) Macca 6eaka B gopoxkax Il v IV menbiiie, yeM B lopoxkkax [, [1l u V;

C) Ckopee Bcero 6eyiok X UMeeT si/IEPHYI0 JIOKAJIU3aLUI0;
D) W3 akcnepuMeHTa cieflyeT, UYTO B IepoKcHcoMe 6esioK X o6pa3yeT AUCYIbPUHbIE MOCTHUKHY;
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E) 13 skcrepyuMeHTa CAe[yeT, YTO B MUTOXOHJAPUU 6eoK X MOXKET IMOJABEPraThCs YaCTUYHOMY

IPOTE0JIU3Y;
F) /lu3aiiH 3TOro sKkclepuMeHTa He M03BOJAET ONpe/eauThb 3apsaj O6ejka B GHU3M0JI0rHIECKOM

pH.

Bapuanm 2:

A) Macca 6es1ka BO BCeX JOPOXKKaxX 0OJJUHAKOBas;

B) Macca 6enka B fopoxkax Il u IV 6osb111e, ueM B fopoxkax I, [l u V;

C) Ckopee Bcero 6esiok X UMeeT MUTOXOHAPHUAJIbHYIO JIOKAJIU3aLUIO;

D) M3 skcnepuMeHTa cleAyeT, 4To B sjpe 6enok X MOXeT MOABEPraTbCsd YacCTUYHOMY
IpOTEO0JIU3Y;

E) U3 skcnepuMeHTa cieyeT, YTO B MUTOXOHAPUH 6esok X MOXKeT MOJBepraThCd YaCTUYHOMY

IPOTEO0JIU3Y;
F) TIlonapas B siApo, 6esiok X AUMEpPU3yeETCH.
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3aganue 13 (ID 27) - 3 6a/11a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

Y4eHble 0GHAPYKWJIM Y OJHOK/JIEeTOYHOM Napa3suTH4YeCKOM MUKpocnopuauu Encephalitozoon
cuniculi opraHe/uibl, MOX0XXKMe Ha MHUTOXOH/JPUH, HO MeHbIIEero pasmMepa M 6e3 KpUCT.
UccnepgoBaTenu npeanosioKu/iy, 4YTO nepej HUIMU MHTEPECHBII NMPUMepP peAylUPOBAaHHbIX
MHUTOXOH/JAPHUHA - MUTOCOM. YTOGBI NPOBEPHUTH 3Ty THNOTE3y, OHM HU3Yy4YU/IM JIOKATU3ALMIO
AByXx 6eakoB - mtHsp70, cnenupuyHoro aasa MmutoxoHapui, 1 ECNTT3, o6HapyKeHHOro B
MeMOpaHax HOBBIX oOpraHe/ul. /i1 3TOro OHM CHelMaJbHBIM 06pa3oM oGpaGaThIBaIU
KJIETKM aHTHUTeJ/IaMH, Y3HAIUMH 3THU 6esIKU. C aHTUTe/IlaMHM GbLIM KOBAJIEHTHO CBS3aHBI
dayopodopsl, wucnyckawimue cBeT B KpPacCHOM WM 3e/IeHOM 00J1aCTU CHeKTpa
COOTBeTCTBEHHO. PaccMoTpute  MukpodotorpaduM, cAejJaHHble C  NOMOIILIO
dayopecuenTHoro mukpockona. Ha nepBsix AByx Mukpodortorpadusax (d u e) psiyopodopsni
BHM3ya/IM3UPOBAHbI N0 OTAE/JILHOCTH, a TpeThe u3o6paxeHue (f) - pe3ysbTaT Ha/I0KEHU
NepBbIX ABYX APYT Ha Apyra. CHHMM IIBETOM OKpalleHbl A/pa KJIeTOoK.

3aTeM y4yeHble pelinId BbIsICHUTh QyHKIUI0 6eaka ECNTT3. /i 3TOro OHU NOMeCTU/IM ero
B MeMOpaHy KJeTKH KuleyHoW mnanouku (Escherichia coli), BBeM B 3TH KJETKM
paguoakTuBHbii AT® u HaGmozanu, Kak 6bicTpo AT® nmokuHeT KiaeTKy (¢uosieToBas
KpuBasg Ha rpaduke). B KadyecTBe KOHTPOJIA OHH HCHOJIb30BAJIM OOBbIYHbIE KJIETKH
KHMIIEeYHO! NaJI04YKH (3e/leHasd NyHKTUPHaAsA KpUBas Ha rpaduke).

+ ECNTT3

KoHueHTpauua pagunoaktusHoro AT® B Knetke
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[IpoaHa/IM3MpyiTe NpUBEJeHHbIEe 3KCIIEPUMEHTBI U YKaKUTe AJIS1 KaXKAOro U3 CjJAeAyLuX
yTBEp:K/JeHUi, AB/IAETCS OHO BEPHbIM UJIU HEBEPHbIM:

Bapuanm 1:

A) mtHsp70 nokanusyeTcs B iApe KaeTkH E. cuniculi;

B) mtHsp70 HaxoAWTCcd B OTHOM KJIETOYHOM KoMnapTMeHTe ¢ ECNTT3;

C) EcNTT3 paBHOMepHO pacnpeeJsieH o Bceil nuromnasMe E. coli;

D) EcNTT3 npengarctByeT TpaHcnopTy AT® yepe3 MmeMO6paHy;

E) IHockoabky EcNTT3 kosokanudyetrca c mtHsp70, ckopee Bcero y4eHble AeWCTBUTEIbHO
0OHAPYKUJIM OpraHeJL1y, TOMOJOTUYHYI0 MUTOXOHJPHUH;

F) EcNTT3 ckopee Bcero y4yacTByeT B rufiposinze ATO.

Bapuanm 2:

A) KeaThld IBET HAa TPETbeM PUCYHKe — pe3yJbTaT HaJI0XKEeHUs KPaCHOT0 U 3eJIeHOr0;

B) mtHsp70 HaxoaWTCcd B 0OIHOM KJIeTOYHOM KoMnapTMeHTe ¢ ECNTT3;

C) EcNTT3 paBHOMepHO pacnpejeJsieH o Bceil nuronasMme E. cuniculi;

D) EcNTT3 BeposATHO yyacTByeT B TpaHcnopTe AT® yepe3s MeMOpaHy:;

E) Ilockosbky EcNTT3 kosaokaausdyetrca ¢ mtHsp70, ckopee Bcero y4eHble JeWCTBUTEJIbHO
0OHAPY>KUJIM OpraHeJL1y, TOMOJOTMYHYI MUTOXOHAPHUH;

F) EcNTT3 ckopee Bcero y4yacTByeT B rufiposinze ATO.
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3azanue 14 (ID 31) - 3 6a/11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

MuuyypHHCKOe y4eHHe - JDKeHay4YHoe HalpaBJ/IeHue B 6M0JIOTMH, BO3HHUKIIee B cepeauHe 20-
ro Beka B CCCP, npoasuraemoe T./l. J/IbiICEBHKO M rocyJapCTBEHHOM mponaraHjou. MHorue
BO33pEeHUs 3TOM KOHLENUUM BBITEKAIOT U3 NOCTY/JIAaTOB JIaMapKu3Ma. [l KaXAoro us
IPUBEJEHHbIX HUXKe NOJIOXKEHUH, CBA3AHHBIX C 3TMM y4YeHHeM, OTMEeTbTe BEpPHbLIMHU Te,
KOTOpble COOTBETCTBYIOT, a HeBepHbIMHM Te, KoTopble HE COOTBeTCTBYIOT COBpeMeHHBLIM
3HAHMAM 110 IMTOJIOTMH, PU3M0I0TMH pacTeHUM, FeHeTUKe U TeOPHHU 3BOJTIOLUU:

Bapuanm 1:

A) OCHOBHBIM MeXaHHM3MOM M3MeHEHHUs Hac/JeJCTBEHHOCTU SBJISIIOTCA H3MEHEeHUs B
MeTaboJIMYeCKUX NMPOoLeccaXx OpraHu3Ma, BausoLiMe Ha popMUpOBaHUE FraMeT;

B) HacnenctBeHHble NMPU3HAKU MOTYT MepefaBaTbCsl HEMOCPECTBEHHO OT MPUBOS K MOJBOIO
(mpu Tak Has3bIBaeMOM "BereTaTMBHOM TMOpPUAM3AIUHU" PACTEHHH, KOTJA COBMEIAIOTCS YacTH
pacTeHUl pa3HbIX BU/0B);

C) /3meHeHHe OpPraHU3MOB WJIU UX OT/EJbHBIX OPTAaHOB U CBOUCTB He BCErja WJU He B MOJIHOU
CTelNeHU TepesaéTcsi MOTOMCTBY, HO H3MeHEHHble 3ayaTKM HOBBIX OpPTraHU3MOB Bcerja
MOJIYYaKTCS TOJIBKO B pe3yJsibTaTe U3MeHeHHUs Tesia POAUTEJNbCKOr0 OpraHMW3Ma, B pe3yJibTaTe
NpPsSIMOT'0 UM KOCBEHHOI'0 BO3/J€eMICTBHUS YCJIOBUM )KU3HU HAa pa3BUTHE OPraHM3Ma UJIH OT/AebHbIX
ero gyacrei;

D) H3meHeHHe HacC/e/CTBEHHOCTH, NMPUOOPETEHHE HOBBIX CBOMCTB U HUX YCUJIEeHUE B ps/jie
nocJjen0BaTe/NbHbIX MOKOJEHHUN Bcerza (CTOMT MOHUMATh, KaK "TOJbKO"- MPUM.) ompenesisieTcs
YCJIOBUSIMH )KU3HU OPTaHU3MOB;

E) CyuecTByeT He TOJIbKO MeXBUJI0Basd KOHKYPEHIIUS;

F) CoBpeMeHHble BH/Ibl CIIOCOOHBI MpeBpaUiaTbCsd OJWH B APYrod moJj AeWCTBUEM YCJI0BUU
BHEUIHEN cpeJibl.

Bapuanm 2:

A) V3MeHeHMe OpraHM3MOB WJIM UX OT/eJbHbIX OPTaHOB U CBOMCTB He BCerja WJIU He B IOJHOU
CTeleHU TIepefaéTcd MOTOMCTBY, HO H3MeHEeHHble 3a4aTKM HOBBIX OpPraHU3MOB Bcerja
NOJIy4alOTCH TOJIbKO B pe3yJibTaTe U3MeHEHHUs TeJsla POAUTEJIbCKOI0 OpraHM3Ma, B pe3yJibTaTe
NpPSAMOr0 UM KOCBEHHOI'0 BO3J€CTBUA YCJOBUM )KU3HU HAa pa3BUTHe OPraHM3Ma UJIM OTJeJbHbIX
ero yacrep;

B) H3meHeHMe Hac/eCTBEHHOCTH, NPUOOpeTeHHEe HOBBIX CBOMCTB U UX YCUJIEHHEe B psfe
noc/e0BaTe/NbHbIX NOKOJEHHUUN Bcerga (CTOMT MOHMUMATh, KaK "TOJBKO"- MPUM.) ONpesesisieTcs
YCJIOBHSIMU )KU3HU OPTaHU3MOB;

C) XpoMOCOMBI He ABJISIIOTCSA HOCUTEJISIMU HaCJIeICTBEHHOCTH;

D) KieTku criocoGHbI CaM03apOoXK/AaThCS U3 HEKJIETOYHOW MacCChl;

E) CymecTByeT He TOJIbKO MeXBH/I0Basl KOHKYPEHLIUS;

F) CoBpeMeHHble BH/bI CIOCOOHBI MpeBpalaTbCs OAWH B JAPYrov MoJ AeWCTBUEM YCJIOBUM
BHEUIHEW cpeJibl.
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3aganue 15 (ID 33) - 3 6a/1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

H3yuyuTe npejcTaB/JIeHHYI HUKe PUIoreHeTuYecKylw peKoHCTpykuuwo (Misof et al., 2014,
published in Science). Ha ¢usorpamme npegcrasieHnsl lllectunorue (Hexapoda): rpynna
Ha3eMHbIX YJIEHUCTOHOI'UX, BK/II0YaKInasa B ce6s HacekoMsix (Insecta) M HECKOJIBKO APYrux,
60J1ee CKPOMHBIX N0 YUC/Iy BUAOB KJIACCOB, A TaK)Ke HEKOTOphIe Jpyrue 4JIEeHUCTOHOrue B
KayecTBe BHEIIHUX rpymnn. Bpems pacxoxxgeHus y3JI0B ObIJIO OLlEHEHO C IOMOLIbI0 MeTOAA
MOJIEKY/IIPHBIX 4YaCOB, Fe0XpPOHOJIOTHYecKas IIKaJa npuBeAeHa cHU3y. Huxke ¢puiorpammel
Bbl MOXKeTe BHAETb HeGO/IbIIYI0 CXeMy, Ha KOTOPOM CONOCTaBJIEHbI 3HAYMMbIe COOLITHS B
3BOJIIOLMM O6HMochepbl M BpeMs IMOABJEHHMS Ppas3JIM4YHbIX OTPAA0B HacekoMbIx 10
MaJIeOHTOJIOTUYECKUM JaHHbIM.
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[IpoaHa/M3upyiiTe mNpeaCTaBJIE€HHbIA PHUCYHOK M, JJs KaXAOoro M3 CcjleAylliux
yTBEPKJEeHU, YKAKUTE, ABJIAETCS OHO BEPHbIM U1 HEBEPHbIM:

Bapuanm 1:

A) Ilo maseoHTOJIOTUYECKUM JAHHBIM K Havyaay MesoBoro nepuosa (Ha cxeme - Cretaceous, 145-
65 MJIH. JI. H.) y>Ke TIOSIBUJIMCh BCe COBpeMeHHble 0TpsA/ibl HaceKoMBIX;

B) [losBneHue u guBepcudukauus L|BeTKOBbIX pacTeHUH (Ha cxeMe - Angiosperm radiation),
NpeAIoJIOKUTE/bHO, TPUBEJIA K NOSBJIEHUI0 O0JIBIIOTO YUC/Ia OTPSA0B HacekoMbIX, B YaCTHOCTH,
Yewyekpoliabix (Lepidoptera);

C) IepenonyaTokpblible (Hymenoptera) — camasd 6asajbHad rpynna HAaceKOMBIX C MOJHbIM
npespaiieHreM (Holometabola);

D) WlecruHorux (Hexapoda) MoxHO paccMaTpuBaTh KaK OJHY W3 BeTBed Pakoo6pasHbIX
(Crustaceans);

E) BeccsaxkoBble, Wau npoTypbl (Protura) - camad gpeBHAd coBpeMeHHad rpynmna I[llecTUHOrUX
(Hexapoda):

F) Ilo panHbiM duaoreHeTHyeckKon peKoHCTpyknuu, Hacekomble (Insecta) moAgBHUIKMCH OKOJIO
490-480 MJIH. JieT Ha3ax.

Bapuanm 2:

A) TlosBnenune u auBepcudukanusa l[BeTKOBbIX pacTeHU# (Ha cxeMe - Angiosperm radiation),
NpeANOoJIOXKUTENBbHO, TPHBeJIa K MOSBJEHUIO 60JIBIIOr0 YUC/Ia OTPAA0B HaceKoMbIX, B 4aCTHOCTH,
Yemyekpoliabix (Lepidoptera);

B) IlepenonuyaTokpblible (Hymenoptera) — camad 6a3ajbHad rpynna HaceKOMBIX C MOJHbIM
npespamenreM (Holometabola);

C) I/ICXO,QH N3 NMAJIEOHTOJIOTMYECKHNX NJAHHBIX, MTOABJEHHWE MMEPBLIX H[}egCTaBHTeﬂeﬁ [MlecTUHOTUX
MOXKHO CBS3aTh C BOSHUKHOBEHUEM Ha3eMHBIX 9KOCUCTEM (Ha cXeMe - origin of terr. ecos.);

D) Ilo maHHBIM ¢UJIOTreHEeTUUECKON peKOHCTPYKIMU, HacekoMbie (Insecta) mosiBU/MCh He paHee
400 MJIH. 1eT Ha3az;

E) Bawxaiimue pojacrBeHHUKH XKecTkokpbliabiX (Coleoptera) - Beepokpblible (Strepsiptera);

F) Hexapoda - nonuduierndeckas rpymna.
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Tun 3a,aaHm‘71 B. 3ajaHus Ha conmocTaB/IeHUe 3JIEMEHTOB

B 3azaHMfAX JAHHOM YaCTH yYaCTHUKAM HeOOXOJUMO IMpOoaHaJM3UpPOBaThb pa3jU4YHbIe
doTorpadum, pUCyHKH, CXeMbl (OTMeYeHbl apabCKUMU IUpPaMH) U CONTOCTABUTh UM 3JIeMEHTHI U3
JIBYX CIHCKOB, MPUBEJEHHbIX HIKe (OTMe4YeHbl JJATUHCKUM OYKBaMH U PUMCKUMHU LHppamu). B
KauyecTBe OTBeTa B KaXKJOM 3aJlaHUM YYaCTHUKH JOJDKHbI TPOBECTU CTPEJKH MEXAY
COIOCTABJIIEMBIMHU 3JIEMEHTAMHU.

CucreMa OLl€eHKH:

3a KakJjoe BepHO YKa3aHHOEe COOTBETCTBHE MeXJy 3JieMeHTaMu 1 U 2 pAJoB Wi 2 U 3 pALOB
y4acTHUK noJydaet 0,5 6asa.

3a kaxJ0e HeBepHOoe cooTBeTCTBUE — () 6asI0B.
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3aaanue 16 (ID 34) - 5 6a/1710B

Bapuanm 1

JIUCT fABJsAeTcA HaubGoJiee NUIACTUYHBIM OPraHOM pacTeHMH. AHaTOMHYeCKoe CTpOeHHe
JIUCTbEB OYeHb CHJIbHO HU3MEHsSeTCsd B 3aBUCHMMOCTH OT YCJOBUH, B KOTOPBIX OOHMTAIOT
pacTeHus.

B gaHHOM 3ajaHuM npuBeJeHbl ¢oTorpadpuy mnomepeyHbIX Cpe3oB (MM (pparMeHTOB
Cpe30B) JIUCTbEB LBETKOBBLIX pacTeHUN (OOpaTUTe BHHUMAaHUe MaclITabé HeOAUHAKOB!).
Heo6xoaumo cooTHectu ¢oTorpaduio cpesa ¢ noaxoAsdlieil eMy XapaKTepUCTHKON M
3KO0JIOTMYeCKOM rpynnoi:

XapaKTepUCTHKH JINCTheB (CNIMCOK U30BITOYEH - B HEM e€CTh JIMIIHUE XapaKTEePUCTUKH):

A) Mesoduan guddepeHIIMpoBaH HA [Ba THUIA — CTOJOYATHIA U I'y6UYaThIM, TOHKAasl OJHOCJ0MHas
KYTHUKYJIa;

B) VYcrbuua norpyxenssle. [lof anuaepMoil pacrnoJioxeHa THIojepMa, cOCToALLas U3 KJIETOK C
paBHOMEpPHO VTOJILIEHHbIMU OJIpeBeCHEBAOIIMMM  KJIETOYHbIMHU CTeHKaMU. Me3soduu
OZJHOPOJIHBIM, CKJIaA4aThIy;

C) Jluct runocToMaTUYeCKUH. YCTbUIA pacloJioKeHbl B KpHUITAX, B KOTOPBIX TaKxe
pPa3BUBAIOTCA U OJJHOKJIETOYHbIE TPUXOMBI;

D) Jluct 3nuCTOMaTUYECKUM, pa3BUTa MOILHAs KyTUKy/aa. B Mesoduie pacnosararoTcs
acTpOCKJIepenabl;

E) Jluct anucToMaTH4YeCKUM, peOpUCTbIM C BEpXHEW CTOPOHBI, OOJIbIION ero 06’beM 3aHUMaeT
O/ipeBeCHeBIlIasd CKJIepeHXUMa;

F) MomHoe pa3BuTHe HMeeT BoZ03anacarwllas napeHxuMa;

G) IdnujepmMa BbInoyHsAET QYHKLUIO GOTOCUHTE3A, YCThUIL] HET;

H) JlucT runocroMaTU4eCcKUH, aNuepMa NOKPbITa TOHKOM KYTUKYJIOH, YCTbULIA NPUNIOJHATHIE.

CnMCOK 3KOJIOTUYECKHX Tpynill pacTeHUil MO0 OTHOWIEHHMI K BoJe (CIUCOK HM3GBLITOYEH,
BbIOMPpalTe HanM6Go0/iee TOUYHYI0 XapaKTEePUCTUKY!):
[) Me3zodur;
II) BopgHble pacTeHHs C HOJHOCTbIO NOTPYKEHHBIMU JIUCTbSIMU;
III) BopgHble pacTeHUs C JIaBAOLMMU Ha TOBEPXHOCTH BOJbI IUCThSIMU;
IV) CykkyJieHT;
V) Cknepodur;
VI) Kcepodur.
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OTBeT:
KapTunaka 2 5
XapaKTepHUCTHKaA G D

JKoJIoTHYecKas rpymnmna

VI
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II1
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3aaanue 16 (ID 34) - 5 6a/1710B

Bapuanm 2

JIuct gaBysgeTcda Hau6GoJiee IJIACTUYHBIM OpraHomMm paCTeHﬂﬁ. AHaTOMHYECKOe CTpOo€HUue
JIUCTh€B OY€Hb CHJ/IBHO HM3MEHAETCA B 3daBUCHUMOCTH OT YCJIOBI/Ii;l, B KOTOPBIX 06HUTaIOT

pacTeHus.
B gaHHOM 3ajaHuM npuBeJeHbl ¢oTorpadpuy mnomepeyHbIX Cpe3oB (MM (pparMeHTOB
Cpe30B) JIUCThbE€B LBETKOBbIX pacTeHH#l (0OpaTHTe BHMMAaHUE MacCIITad0 HeOJAMHAKOB!).
Heo6xoaumo cooTHectu ¢oTorpaduio cpesa ¢ noaxoAsdlieil eMy XapaKTepUCTHKON M
3KO0JIOTMYeCKOM rpynnoi:

XapaKTepUCTUKH JIMCThEB (CIMCOK U30bITOYEH - B HEM €CTh JIMIIHUE XapaKTEePUCTUKH):

A) Mesoduan guddepeHIIMpoBaH HA [Ba THUIA — CTOJOYATHIA U I'y6UYaThIM, TOHKAasl OJHOCJ0MHas
KYTHUKYJIa;

B) VYcrbuua norpyxenssle. [lof anuaepMoil pacrnoJioxeHa THIojepMa, cOCToALLas U3 KJIETOK C
paBHOMEpPHO VTOJILIEHHbIMU OJIpeBeCHEBAOIIMMM  KJIETOYHbIMHU CTeHKaMU. Me3soduu
OZJHOPOJIHBIM, CKJIaA4aThIy;

C) Jluct runocToMaTUYeCKUH. YCTbUIA pacloJioKeHbl B KpHUITAX, B KOTOPBIX TaKxe
pPa3BUBAIOTCA U OJJHOKJIETOYHbIE TPUXOMBI;

D) Jluct 3nucTOMaTUYECKHH, pa3BUTa MOIHAsg KyTUKyJa. B Mesoduine pacnosaramTcs
acTpOCKJIepenabl;

E) JlucT 3nucTOMaTHUYeCKUM, peOPUCThIM C BEepXHEN CTOPOHBI, GOJIBLION ero 060'beM 3aHUMaeT
O/ipeBeCHeBIlIasd CKJIepeHXUMa;

F) MoiHoe pa3BUTHEe UMeET BoJ03anacamwlas NapeHx1umMa;

G) Jdnugepma BbINOJNHAET QYHKIMIO GOTOCUHTE3A, YCTHUL] HET;

H) JlucT runocroMaTU4eCcKUH, aNuepMa NOKPbITa TOHKOM KYTHUKYJIOH, YCTbULIA NPUNIOJHATHIE.

COMCOK 3KOJIOTMYECKHX Tpynn pacTeHud MO OTHOWIEHHUI0 K BoJe (CIHMCOK H30BITOYEH,
BbIOMpalTe HanM6Go/iee TOUYHYI0 XapaKTEPUCTUKY!):
[) MesodurT;
II) BoaHble pacTeHUs C NOJHOCTBIO OTPY>KEHHBIMU JIMCTbSIMU;
[II) BojgHble pacTeHUs C IJIaBalOLUMMH Ha TOBEPXHOCTU BO/bl IUCTbIMU;
IV) CykkyJsieHT;
V) Cknepodur;
VI) Kcepodur.
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OTBeT:
KapTunka 2 4 5
XapaKTepHUCTHKaA G B D F
JKoJIoTHYecKas rpymnmna 11 | VI [11 I\
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3aaanue 17 (ID 36) - 5 6a/1710B

Bapuanm 1

B npouuioM rojy MHOrMM M3 Hac NPUIIJIOCh NPOBECTH A0MA HeJe/IM WM AdxKe MecAlbl, HO
HEKOTOpble GeCcrno3BOHOYHbIE He NOKHMJAIT CBOM JAOMHMKHM BCIO >XU3Hb. ComocTraBbTe
NpeJCTaB/JIeHHbIe HUXKe HM300pa)KeHUsl AOMHUKOB/PaKOBUH/CKeJIeTOB 06eCnO03BOHOYHBIX C
HasBaHUSAMM MX oOJilajaTesied M HEKOTOPbIMM XapaKTepUCTHKAMHM, KOTOpble MOXKHO
IPUCBOUTH 3TUM }KUBOTHBIM.

CnucoOK Ha3BaHUM )KUBOTHBIX (CMIUCOK U30BITOYEH — B HEM €CTh JIMIIIHUE HA3BaHUA):
A) Ilectunydeas ry6oka Euplectella sp. (Hexactinellida);

B) Bproxonoruit mosntock Patella ulyssiponensis (Gastropoda);

C) /JByctBOpuaThii MoJtock Teredo navalis - «<kopabesibHbIN YepBb» (Bivalvia);
D) TosoBoHOruM MoJitock Sepia bertheloti (Cephalopoda);

E) IlepucroxabepHoe Spartobranchus tenuis (Hemichordata: Pterobranchia);

F) PakymkoBbi# pak Loxoconcha damensis (Ostracoda);

G) Yconoruii pak Teloscalpellum ecaudatum (Cirrhipedia);

H) Bectumentudepa Lamellibrachia sp. (Annelida: «Vestimentifera»);

[) Bpaxuonoaa Rhynchonella peregrina (Brachiopoda);

]) Tuapouansiii nonun Oswaldella incognita (Hydrozoa).

CnMCOK XapaKTepHUCTHUK:
[) OTHOCATCA K BTOPUYHOPOTHIM KUBOTHBIM;
II) HWMeloT KONy IATHBHBIN alllapaT B HECKOJIBKO pa3 NpeBbIIIAIIUHN AJINHY TeJa;
[II) WMeroT 3HAOCUMOUOTUYECKUX OAKTEPUH, 32 CYET KOTOPBIX IEPEBAPUBAIOT LI€JIJII0JI03Y;
IV) HMeroT X0aHOCUHUUTHUN (CAUBIIMICA BHYTPEHHUN CJI0M BODOTHUUYKOBBIX KJIETOK);
V) AHyc, opraHbl AbIXaHHUS U OTBEPCTUSA BbIJEJUTEJbHON U PENPOJYKTUBHOM CUCTEM CMellleHbl K
nepeJHeMy KOHIY TeJla B pe3yJibTaTe TOPCHOHA.

OTBeT:
Mukpodotorpadpus 1 2 3 4
Tun kietok A B C E G
XapaKkTepUCTUKa IV \Y [11 [ II
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3aaanue 17 (ID 36) - 5 6a/1710B

Bapuanm 2

B npomuioM rojy MHOIMM M3 Hac NPUIIJIOCh NPOBECTH A0MA HeJe/IM WM AdXKe MecAlbl, HO
HEKOTOpble GeCcrno3BOHOYHbIE He NOKHMJAIT CBOM JAOMHMKHM BCIO >XU3Hb. ComocTraBbTe
NpeJCTaB/JIeHHbIe HUXKe HM300pa)KeHUsl AOMHUKOB/PaKOBUH/CKeJIeTOB 06eCnO03BOHOYHBIX C
Ha3sBaHUAMM MX oOJiIajaTesied M HEKOTOPbIMM XapaKTepUCTHKAMH, KOTOpble MOKHO
IPUCBOUTH 3TUM }KUBOTHBIM.

CnucoOK Ha3BaHUM )KUBOTHBIX (CMIUCOK U30BITOYEH — B HEM €CTh JIMIIIHUE HA3BAHUA):
A) IectunydeBas ry6ka Euplectella sp. (Hexactinellida)

B) Bproxonoruit mostock Patella ulyssiponensis (Gastropoda)

C) /JByctBOpuaThiii MoJstock Teredo navalis - «kopabenbHbIN yepBb» (Bivalvia)
D) TosioBoHOTHI MoJTIOCK Sepia bertheloti (Cephalopoda)

E) IlepucrtoxabepHoe Spartobranchus tenuis (Hemichordata: Pterobranchia)

F) PakymkoBbi# pak Loxoconcha damensis (Ostracoda)

G) Yconoruii pak Teloscalpellum ecaudatum (Cirrhipedia)

H) Bectumentudepa Lamellibrachia sp. (Annelida: «Vestimentifera»)

[) Bpaxuonozaa Rhynchonella peregrina (Brachiopoda)

]) Tuapouansiii nonun Oswaldella incognita (Hydrozoa)

CIMCOK XapaKTepHUCTHUK:
[) ViMeloT X0aHOCUHIIMUTUH (CUBLIUINCS BHYTPEHHHUM CJ10M BODOTHUYKOBBIX KJIE€TOK)
II) AHyc, opraHbl AbIXaHHUS U OTBEPCTUSA BbIJEJUTENbHON U PENPOJYKTUBHON CUCTEM CMellleHbl K
nepesiHeMy KOHIly TeJsia B pe3yJbTaTe TOPCUOHA.
[II) WMeroT aHTEeHHBI, IPUCIOCOOIEHHbIE Jis 0J3aHbs U NJIaBaHbs
IV) OTHOCATCS K BTOPUYHOPOTHIM }KUBOTHBIM
V) HmerwoT 10dpodop (0cobbiii annapaT U3 Liynasel, NOKPbIThIX pECHUYKAMU)

OTBer:
MukpodoTtorpadpus 1 2 3 4 5
Tun kietok F [ A B E
XapakTepucTHKa [11 Vv | I1 I\Y
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3aaanue 18 (ID 40) - 5 6a/1710B

Bapuanm 1

Ha pucyHke n3o6pakeHa ynpolieHHas cxeMa KaTa/im3a ¢pepMeHTa eHoJ1a3bl, y4acTBYIOLLEro
B I/IMKoJiM3e. PeGpucThie TMHUU 0603HAYAKOT OCTOB 0€JIKa, U30THYThIE CTPEJIKU OTPAXKAIOT
MHUIpanyl0 3JIEKTPOHHBIX Map, MNYHKTUPHbIe MpsAMble COOTBETCTBYIOT HOHHbIM
B3aUMO/ e CTBUAM, NIpsAAMbIe CTPEeJKH COOTBETCTBYIOT AOHOPHO-aKIeNTOPHBIM CBA3AM. MbI
3amupoBasiv 5 y4acTKOB aKTUBHOIO LIEHTPa €HO0Ji1a3bl 6YKBaMHU JIATUHCKOro ajidasura (A-
E).

o]
O/
A HO \P\
x_ O/ o

PaccMoTpuTe PpHCYHKH, IIOCJle 4Yero YCTAaHOBUTe, KaKue XUMHUYeCKHe CTPYKTYpbI
COOTBETCTBYKOT 3alIU(PPOBAHHBIM Yy4YacTKaM, a TAKKe COOTHEeCUTe UX ¢ GyHKIIMOHATbHBIMU
XapaKTepUCTUKAMM M3 cnUcKa. OGIMMM KHMCJI0TaMH HA3bIBAalOT COeJAWHEHMs, CIIOCOOHbIE
BBICTYNIAaTh JOHOPAaMHU NPOTOHOB. OGLIMe OCHOBaHUA BBLICTYNAIOT B KayeCcTBe aKIENTOpPOB
IPOTOHOB.

1 Q 2 NH, 3 NH
/_)\—DH /_/‘/ :

1 5

- O

CNMCOK yYaCTKOB Ha cxeMe KaTaJ/iu3a:
A) VYuyacTok A;
B) VYuactok B;
C) VYuacrok C;
D) VYwuactok D;
E) VYuacrok E.

Cnucok GyHKIMOHAIbHBIX XapaKTEPHUCTHK:
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[) O6uiee ocHOBaHUE;

II) DnekTpoduabHBIA OpraHUYECKUUN KaTaaIu3aTop;
[II) 3JnexTpodUIbHBINA HEOPTAaHUYECKUI KaTaJau3aTop;
IV)  Jluraup;

V)  O6was KucaoTa.

OTBer:
CtpykTypa 1 2 3 4 5
YyacTtok A B C E D
XapakTepUCTUKa \Y [ II IV [11
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3aaanue 18 (ID 40) - 5 6a/1710B

Bapuanm 2

Ha pUCYHKe U300pakeHa ynpouieHHasa cxeMma KaTaJiu3a depmeHTa
U30LMTPaATAEruAporeHasbl, y4acTBYOILero B UK€ TPUKAPOOHOBBIX KHUCJIOT. PeGpucThie
JIMHUY 0003HAYAKT OCTOB 6eJiIKa, U30THYThI€ CTPEJIKM OTPAXKAKT MUTPALMIO 3JIEKTPOHHBIX
nap, npsiMbie CTPeJKH COOTBETCTBYIOT AOHOPHO-AKLeNITOPHBIM CBSA3AM. MbI 3amiMdppoBaiu 5
Y4aCTKOB aKTHMBHOI0 LeHTpPa M30LUTpaTAerujporeHasbl OyKBaMM JIATUHCKOro ajs¢gaBuUTa
(A-E).

PaccMoTpuTe PpHCYHKH, IIOCJe 4Yero YCTAaHOBUTe, KaKue XHUMHUYeCKHe CTPYKTYpBbI
COOTBETCTBYKWOT 3alIUPPOBAHHBIM Yy4YacTKaM, a TAKKe COOTHECUTe UX ¢ GYHKIIMOHATbHBIMU
XapaKTepUCTHKAaMM M3 cnUcKa. OGIMMM KHMCJI0TaMH HA3bIBAalOT COeJAWHEHMs, CIIOCOOHbIE
BBICTYNIaTh JOHOPAaMU NPOTOHOB. OGLIMe OCHOBaHUA BBICTYNAIOT B KayeCcTBe aKLENTOpPOB
IPOTOHOB.

1 2 1 3 :

CnMCOK y4acTKOB Ha cxeMe KaTa/iu3a:
A) VYyacTtok A;
B) VYuactok B;
C) VYwuactok G;
D) VYwuacrok D;
E) VYuyactokE.
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CnucoK QYHKIMOHA/IbHBIX XapaKTePUCTHK:
[)  Oxucauresn;
[I) 2nekTpoduJbHBIA HEOPTAHUYECKHUH KaTaaU3aToOp;
[II) Jlurang;
IV)  CnHauaJsia 0611iee OCHOBaHHE, 3aTeM 00611[asi KUCJIO0Ta;
V) IllepeHOoCYHK NpPOTOHA.

OTBer:
CtpykTypa 1 2 3 4 5
YyacTok B E C D
XapaKTepUCTUKa [11 [ Vv IV I1
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3aganue 19 (ID 42) - 5 6a/u10B

Bapuanm 1

B JaHHOM 33JjaHUM U306paKeHbl pa3/In4YHbIe CyOK/JIeTOYHbIe CTPYKTYPhI BbICIIMX PacTeHHUH.
CooTHecuTe M300paKeHUA CYyOK/JETOYHBIX CTPYKTYP (B HEKOTOPBIX CJAy4YasX CTPYKTYpbl O
KOTOpPBbIX MJEeT peyb B 3aJJlaHUU OTMeYeHbl KpPAaCHBIMU CTpeJIKaMHM) C UX HAa3BaHUAMM H
$yHKIMOHA/TBbHBIMM XapaKTepUCTUKAMU:

CnMCoOK Ha3BaHMH CTPYKTYP (CNIMCOK U30BITOYEH - B HEM eCTh JIMIIHUE TEPMHUHBI):
A) Xusopomact;

B) Xpomomnaacr;

C) Irtuomnact;

D) Kaporus;

E) Ilporomaacr;

F) PybucKO;

G) Ilnasmopecma;

H) Bakyouib;

[) Ilenr0/1030CUHTA3HI;
]) Xunopodunr.

CnMCcoK PYHKIMOHA/IBHBIX XapaKTEePUCTHK:
[) KpacHblii cBeTOyJIaBJIMBaOLUI TUTMEHT.
II) MeXKJIeTOYHbIM KOHTAKT.
[II) OmHOMeMOpaHHas opraHesijia, 4acTo 3aHUMaroLasg 60JbIIYI0 YaCTh PAaCTUTENbHON KJAETKU.
IV) PactuTenbHas KjieTKa 6e3 KJIEeTOYHON CTEHKH.
V) Mlnactuga, ¢opmupywomasca B POTOCHMHTE3UPYIOUIUX OpraHax B YCJIOBUSAX OTCYTCTBUSA
OCBellleHu .

OTBer:
H306paxeHne 1 2 3 4 5
CtpykTypa C E G H
XapakTepUCTUKa \Y IV II [11 [
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3aganue 19 (ID 42) - 5 6a/u10B

Bapuamm 2

B JaHHOM 33JjaHUM U306paKeHbl pa3/In4YHbIe CyOK/JIeTOYHbIe CTPYKTYPhI BbICIIMX PacTeHHUH.
CooTHecuTe M300paKeHUA CYyOK/JETOYHBIX CTPYKTYP (B HEKOTOPBIX CJAy4YasX CTPYKTYpbl O
KOTOpPBbIX MJEeT peyb B 3aJJlaHUU OTMeYeHbl KpPAaCHBIMU CTpeJIKaMHM) C UX HAa3BaHUAMM H
$yHKIMOHA/TBbHBIMM XapaKTepUCTUKAMU:

CnMCOK Ha3BaHMH CTPYKTYP (CNIMCOK U30BITOYEH - B HEM €CTh JIMIIHUE TEPMHHBI):
A) Xusopomsact;

B) Xpomomacr;

C) Irtuonuact;

D) Kaporus;

E) Illporomnaacr;

F) PybucKo;

G) Ilnasmogecma;

H) Bakyoub;

[) Ilenr0/1030CUHTA3HI;
]) Xunopodusr.

Cnucok QYHKIMOHA/IbHBIX XapaKTEePUCTHK:
[) Mnactuaa, B KOTOPOM NPOTEKAOT TeMHOBAs U cBeTOBasA pa3bl GOTOCUHTESA.

II) ®epmeHT 1uKIa KasbBUHA.

[II) [MnacTupa, 3ano/iHEHHash >KUPOBBIMH KaIJISIMM, COJepXKalllUMH  OOJIbLIOE KOJIMYEeCTBO
KapOTHUHOUJOB.

IV) ®depMeHTaTHBHblE KOMILJIEKCh], CBSI3aHHble C MeMOpaHOM M Yy4YacTBYWOILHE B CHHTe3e
KJIETOYHOU CTEHKH.

V) 3esieHbll CBETOYJ/IaBJIMBAOIIMN MUTMEHT.

OTBer:
H306paxeHne 1 2 3 4 5
CtpykTypa F ] B [
XapaKTepUCTUKa I1 \Y [11 IV [
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3aaanue 20 (ID 44) - 5 6a/1710B

Bapuanm 1

CoBpeMeHHasA OMOJIOTMA HeOTAe/MMa OT KOHLENUMM OHOoJIOTMYeCKOM 3BoJonuu. Kak
CKasaJl OAMH M3 KpynHelmux O6u0J10roB-TeopeTtukoB XX Beka deogocuit I'puropbeBud
Joopxanckuii (1900-1975), «<HUYTO B GUOJIOTMM He MMeeT CMbIC/Ia KpOoMe KaK B CBeTe
aposonun» (nothing in biology makes sense except in the light of evolution) — Tak 6bL10
o3arjiaBJIeHO ero 3cce, Oomy6/iIMKOBaHHOe B 1973 r. MHoOro4yuc/jeHHble JO0Ka3aTeJbCTBa
3BOJIIOLMM MNOATBEPXKAAIT 3BOJIOLUMOHHOE MNPOMCXOXKJEeHHe BCeX KHUBBIX CYIIeCTB OT
o6mmero npejaxka. OAHaKo, B 001eCTBEHHOH IJIOCKOCTH BONIPOC OCTaeTCA JUCKYCCUHOHHBIM 110
MHOI'MM IPUYHHAM.

B 3TOoM 3ajaHMM HeO06XO0JAMMO CONOCTAaBUTh KAapTUHKH, WIIIOCTPpUpYIOIIHUe pa3IuYHbIe
OUoJIOTUYEeCKHe fBJIEHUS C Ha3BaHUAMM ITUX fAABJIEHUHM M KaTeropusMH A0Ka3aTesbCTB
3BOJIIOLUH.

Tamsean, 2 3

TR T N TR

= LHBnBmi,

I

e B W L A R

lmuu'_l._

NS A N T N R R R R L

B = -

Kareropuu aoka3aTe/IbCTB 3BOJIIOLUU:

A) TlaseoHTOJIOrHYeCKHE JOKA3aTebCTBA;

B) Mopdosoruyeckue foka3aTe/bCTBa;

C) JMbpuosioruyecKre 10Ka3aTeabCTBa;

D) MonekyasspHO-reHeTUYEeCKHE 10Ka3aTelbCTBa;
E) Buoreorpaduueckre JoKa3aTelbCTBa;

CnMCcoK Ha3BaHMM GMOJIOTMYeCKMX AABJIEHUH, NIPOU/IIIOCTPUPOBAHHBIX PUCYHKAMU:
[) Buoctpaturpadus;
[I) ToMeo3ucHble MyTaLUU;

[II) [lapassnesibHast 3BOJIOLMS;

IV)  CxoAcTBO KApUOTUIIOB 6JIU3KOPOACTBEHHBIX BU/0OB;
V) ToMoJiorM4YHbIE OPTaHBbI;

OTBeT:
KapTunka 1 2 3 4 5
JlokazaTenbCTBa A D B E
ABnenunsa I A% \% I11 II
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3aaanue 20 (ID 44) - 5 6a/1710B

Bapuanm 2

CoBpeMeHHasA OMOJIOTMA HeOTAe/MMa OT KOHLENUMM OHOoJIOTMYeCKOM 3BoJonuu. Kak
CKasaJl OAMH M3 KpynHelmux O6u0J10roB-TeopeTtukoB XX Beka deogocuit I'puropbeBud
Joopxanckuii (1900-1975), «<HUYTO B GUOJIOTMM He MMeeT CMbIC/Ia KpOoMe KaK B CBeTe
aposonun» (nothing in biology makes sense except in the light of evolution) — Tak 6bL10
o3arjiaBJIeHO ero 3cce, Oomy6/iIMKOBaHHOe B 1973 r. MHoOro4yuc/jeHHble JO0Ka3aTeJbCTBa
3BOJIIOLMM MNOATBEPXKAAIT 3BOJIOLUMOHHOE MNPOMCXOXKJEeHHe BCeX KHUBBIX CYIIeCTB OT
o6mmero npejaxka. OAHaKo, B 001eCTBEHHOH IJIOCKOCTH BONIPOC OCTaeTCA JUCKYCCUHOHHBIM 110
MHOI'MM IPUYHHAM.

B 3TOoM 3ajaHMM HeO06XO0JAMMO CONOCTAaBUTh KAapTUHKH, WIIIOCTPpUpYIOIIHUe pa3IuYHbIe
OUoJIOTUYEeCKHe fBJIEHUS C Ha3BaHUAMM ITUX fAABJIEHUHM U KaTeropusMH [A0Ka3aTesbCTB
3BOJIIOLUH.

1 w2 ;2w 393985

Kareropuu aoka3aTe/IbCTB 3BOJIIOLUU:

A) TlaseoHTOJIOrHYeCKHE JOKA3aTebCTBA;

B) Mopdosoruyeckue foka3aTe/bCTBa;

C) JMbpuosioruyecKre 10Ka3aTeabCTBa;

D) MonekyasspHO-reHeTUYEeCKHE 10Ka3aTelbCTBa;
E) Buoreorpaduueckre JoKa3aTelbCTBa;

CnMCcoK Ha3BaHMM GMOJIOTMYeCKMX AABJIEHUH, NIPOU/IIIOCTPUPOBAHHBIX PUCYHKAMU:
[) HecoBepuieHCTBO CTPOEHUS KUBbIX OPTaHU3MOB;
II) IlceBporensl, peTpoBUpychl, «MmycopHasa» JIHK B cocTaBe renoma;
III)  Apeassl, 06bsicHIeMble NajeoreorpadpueCKMMU PeKOHCTPYKLIUSAMY;
IV)  «lIpomexyTouHbIe» GOpPMBI;
V)  CxoAcTBO 3MOPHMOHOB IO3BOHOYHBIX;

OTBeT:
KapTunka 1 2 3 4 5
JlokazaTenbCTBa B E C A
ABnenunsa I II1 \'% IV II
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3a/jlaHMfIX JAHHOM 4acTH B Haydase HJET yCJOBHE 33/auM, a 3aTeM K HeMy 3aJjaeTcs
HEeCKOJIbKO BonpocoB. OTBeThl Ha BONPOCHI JO/GKHBI OBITh 3alMcaHbl B BUJe TekcTa. O6paTuTe
BHUMaHUE, YTO OTBETHI HA BONPOCHI J0JKHBI ObITh MAKCHUMAIbHO KPATKUMHU U TMOJHBIMHY, CIEAYET
u3beraTb 60JIbIIMX 00'bEMOB TEKCTA HE MO CYyTH 3a/laHHOT0 BOMpoca.

CucremMa OLl€eHKH:
[IpuBeneHa B OTBeTE AJIS1 KAXKA0T0 3a/laHUS OTAEJbHO.
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3aaanue 21 (ID 53) - Makcumym 10 6as1710B

baktepunodaru (Pparu) - WIMPOKO pacnpocTpaHeHHasA B nmpupoje ¢popMa CyliecCTBOBaHUA.
daru cnenudpUUeCcKH 3apakawT KJIETKH ONpe/e/eHHbIX IITAMMOB OaKTepUi, 3aXBaTbIBAIOT
HUX CUCTEMBbI CUHTEe3a HYK/JIEMHOBBIX KUCJIOT U 0€JIKOB AJI1 CBOEro BOCHpou3Be/eHus, 3aTeM
yalie BCero youBalT 0aKTepHI0-X03AMHA M BBIXOAAT BO BHEILIHIOK CpeAy B MMOMCKAX HOBBIX
)KepTB. /11 60pbOobI ¢ paramMu GaKTepuM 0063aBeJIMCh PA3/JIMYHBIMM CUCTEMAMHU 3alIMThI.
MO>KHO BbIJeJIUTh TPH pa3/JIMYHBIX I0JX0/ia K 3aluTe OT Garos:

1. He no3BoJIMTh ¢pary NIpOHUKHYTh B KJIETKY.

2. 3a6/10KMpPOBaTh pemIMKanup ¢ara BHyTPH KJIeTKH-X0351UHA.

3. 3anyCcTUTh KJI€TOYHBIN CYUIIM/ KJIeTKU-X03AUHaA [0 TOr0, Kak ¢ar ycrneet pasMHOXKXUTbCA.
YTo6Bl OmpejesIMTh MeXaHU3M [JelCTBUSA TOW W/JIM HMHOMW 3alUTHON CHUCTEMBI, MOXKHO
3apasuTh KJIETOYHYI0 KyJbTYpy Ppa3HbIM KOJIMYECTBOM AaKTHUBHbIX (aroBblXx YacTHIl.
CooTHoOIIEeHHe AaKTHUBHBIX (aroBbIX 4YacTHUL, K KJeTKaM 0603Ha4yalT TepMuHOM MOI
(Multiplicity Of Infection).

3a poCcTOM KyJIbTYpBbI YAOOHO C/J€AUTH N0 U3MEHEHUI0 ONTUYECKON IJIOTHOCTH CpeAbl NPH
AavHe BOoJIHbI 600 HM (ODeoo). IIo Mepe pocTra KyJbTypbl KOJIMYECTBO OaKTepHAJIBHbIX
KJeTOK B Hel BO3pacTaeT, cpeja CTAHOBUTCA OoJiee IUVIOTHOM, YTO OTpa)KaeTci B
Bo3pactaHum ODeoo.

Y4yeHble pelIWIM BbIACHUTb, KAKOB MeXaHU3M pa6oThl 3amuTHON cucteMbl CBASS. CBASS
COCTOMT M3 NMaphbl F€HOB, ¥ IIMPOKO paclpoCcTpaHeHa B IPUpPOJe. YYeHble B34/I4 ABa lITaMMa
6akTepuu: oauH c cucrtemom CBASS, a apyrol - 6e3, M NpoBeJIM C KaXKAbIM TpHU
3KCIepUMeHTa:

A. K 50 M1 6aKTepHa/JibHOM KyJbTYpPbl C KOHIleHTpanuen kKjaeTok 103/mi go6aBuau 1 ma
pacTBopa ¢ara c KOHIleHTpaLuel akTUBHbIX ¢paroBbix yactun, 105 /mr.

B. K 50 M 6akTepua/ibHON KyJIbTypbl C KOHIeHTpanued KjaeTok 103/ma go6aBuamn 1 ma
pacTBopa ¢ara c KOHIeHTpalyeil akTUBHbIX ¢paroBbix yactuy, 104 /mu.

C. K 50 M 6akTepua/ibHON KyJbTYpbl C KOHLEeHTpauuend kjaeTok 103/mia He [006aBiasiv
¢arosbix yacTuu,

Bce 6 K016 ¢ OGakTepHMa/IbHbIMM KyJIbTYpaMH 3aTeM BbIpallMBa/IMCh B OJAUHAKOBBIX
yCJOBUAX NPU ONTHMMAJbLHOM TeMIepaType AJid pocTa 6akTrepud. B pesysbTraTe ydeHble
MOJIyYUJ/IM C/1eAyIole pocToBble KpuBble (M3MeHeHHe ODeoo BO BpeMeHH).

LITamMMm 3KCNepUMeHT
A B C

0.6 1 - CBASS — — 22t

+ CBASS —

00

0 30 60 90 120 150 180

Bpema, MUH
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IIpoaHanusupyuTe rpaduK ¥ OTBEThTE HA CJIeAyIOLI}e MOABONPOCHI:

1. OObsAcHUTe, No4YeMy MNpU 3apaXeHUU OaKTepUabHOM KyJAbTypbl (aroM CHUXaeTcs
ONTUYECKas MJIOTHOCTb KYJbTYpBI.

2. Tlocumrtaitte MOI gy1g sxkcnepuMeHTOB A U B.

3. B kakoM skcnepuMeHTe 6aKTepuasibHas NONy/asALMsA Norubaet 6bicTpee Bcero?

4. OOBACHHTE, 10 KAaKOMy U3 TpeX NpHBeJeHHbIX B yCJOBUM MeXaHU3MOB paboTaeT cHCTeMa
aHTUdaroBou 3amuTel CBASS.

OTBer:

1. O6bsicHUTe, NOYeMy IMpU 3apakKeHUH OaKTepUaJbHOW KyJbTYpbl (aroM CHUXKAETCS
ONTHYecKasi IJIOTHOCTb KYJIbTYPBHI.

2. TlocuymuranTe MOI g5 axciepuMeHTOB A U B.

3. B KakoM 3KCcnepHUMeHTe GaKTepHaabHas MO JIATHUA noru6aet 6bICTpee BCero?

4. 0OBsCHUTE, N0 KAKOMY M3 Tpex MPUBEJEeHHBIX B YCJIOBUHM MEXaHHM3MOB pabOTaeT CHCTeMa
aHTudaropoi 3amuTsl CBASS.
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3aganue 22 (ID 55) - Makcumym 10 6as1710B

Kiaauctuyeckuii aHa/Iu3 NMO3BOJISIET IOCTPOUTD JiepeB0 3BOJIIOLMOHHON UCTOPHUM TAKCOHA.
B paMkax 3Toro 3ajaHusi Bbl NOCTPOMTE JepeBO TIUNOTETUYECKOro TakcoHa. [Ipumep
NMpocTeNero Aepesa NnpyuBeAeH HA KAPTUHKe HUXKe (crpaBa).

Kiraccnyeckue KjIaAuCTHYECKHMEe MeTOAbl HCHOJB3YIOT MOp¢oJiorMHyecKkue JaHHbIe,
3aKOJMpOBaHHble B MNPHU3HAKU. YA00Hee BcCero BblJeJATh JABa 3HAa4YeHMs MpPHU3HaAKa:
ne3nomMopdpHoe, KoTopoe 0603HaYaeTcad Kak «0» U anomopdHoe, 0603HaUYaeMoe Kak «1».
IIpeanosioxkeHue 0 TOM, KaKoe 3HaYeHHe NPU3HAKa SBJIAeTCA JIE3UOMOPHBIM, CTPOMTCA Ha
OCHOBEe TMaJICOHTOJIOTMYECKUX, 3MOPHOJOTUYECKUX M CPAaBHUTEJIbHO-aHATOMHUYECKHUX
AaHHBIX. /[l/Is1 ynpolieHUs paccyKAeHUs Mbl OGyJeM HCI0J/Ib30BaTh TAaKCOH - BHEIIHIOIO
rpynny (A), Yb4 NPU3HAKU MBI a priori 6yaeM cuuTaTh IiesnoMmopdHsiMu. Huxke B Tad iune
JlaHbl 3Ha4YeHUs 4 NIPU3HAKOB /151 4 BUA0B, 2 TAKXKe PACKPBIThl CAMHM NPU3HAKH.
Ucnoab3yiiTe MeTOA MaKCHUMAaJIbHOM NMapCHUMOHUM (MaKCMMaJbHOW 3KOHOMHM), KOTOPBIA
06asupyeTcsd Ha MNpeANOJIOKEHUHU, YTO IBOJIOLHUOHHBIE COOBLITHS (M3MeHeHHMS 3HAYEeHUU
NPU3HAKOB) MNPOUCXOAAT peAko. CiesoBaTe/IbHO, CaMOWl BepOATHOM OyJAeT ABJIATCA
TOIOJIOTHS, YTO ONUCHIBAETCSI MMHUMAJ/IbHBIM YHMCJI0M COGbITHNA. KOHEeYHO, B peajibHOCTH BCe
/laJIeKO TaK He TaK NPOCTO.

Bua A O 0 0 0 B A C
BuaB 1 0 0 2

EBvaC 1 0 0 0

BuaD O 1 1 0

MNapameTpMsauma;

1. T[MywwcTocTb: chabaa -0,
xopowana — 1;

2. WrpuBOCTb: He BbipaseHa — 0,
3amerTHaa — 1;

3. KWCTOYHM Ha ylax: oTCYTCTBYOT — I
0, imeroTca — 1;

4. RKonwuyecteo XxeocTos: oauvH — 0,
cemb W Bonee — 1.

OTBeThbTE Ha C/IeAyI0LHE OABONPOCHI:

1. 3anumure B CTpoyHOM ¢opMaTe JepeBO, 3Had, 4YTO BHEIIHAA TIpyNNa olpejeseHa
M3Ha4yaJbHO, U MOJIb3ysCh METO/JOM MaKCMMaJbHOM 3KOHOMUHU. [Ipumep cTtpouyHoit 3anucu: (X, (Y,
U)), rae X, Y, U - 0603HauYeHHUsI TAKCOHOB.
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2. [JlobaBbTe Ha Hallly CXeMy, 3allMCaHHYI0 B CTPOYHOM ¢QopMaTe 3BOJIOLUOHHBIE COOBITHS,
0603Ha4YuB HOMepa pu3HakoB. [Ipumep Takoi 3anucu: (X, (Y/#1, U)/#2+3)).

3. OnuiuuTe cJ0BaMM 3BOJIIOLMI0 GeHOTHUIla B rpylIe, Ha4YMHasA ¢ GpeHOoTUNa OOlLero npejaka,
3aTPOHYB BCe U3BECTHbIe IPe0OpPa30BaHUS.

4. [lonpobyeM MCHOJb30BaTh NpOCTeHlIMe MeTOJbl KJIACTEPHOro aHaau3a. PaccuuTaiTe
K03pPULMEHT CXOACTBA ([,0J151 CXOJHBIX IPU3HAKOB OT 06LIero Yrcjaa NpU3HAKOB) MeXAy BUAAMU
D, B u C (BHeLIHIOW TPyNIy He pacCMaTpUBaeM) U 3alMIIUTe ero. Y Bac AOKHO NOJYYUTBHCSA TPU
yucsa: BC=x, BD=y, CD=z.

5. Tenepr BbIOepuTe JBa HauboJiee CcXOAHbIX BuJa. OHU o06pa3ywT nepBbli kiaactep (X, Y),
Jl060aBMB K HHUM OCTABLIMMICS, NMOJYYMM TOYHO TaKyl e TOIOJIOTHIO, KaKk M paHee (HO ©6e3
BHeLIHeH rpynbl). 3alULIMTE ee B CTPOYHON popMe.

OTBerT:

1. 3anumuTe B CTpoyHOM d¢opmaTe JepeBo, 3Has, 4YTO BHEIIHSd Tpylnna onpejeseHa
HM3Ha4yaJbHO, U MOJIb3ysICh METO/JOM MaKCMMaJbHOU 3KOHOMUHU. [Ipumep cTtpouyHoi 3anucu: (X, (Y,
,rne X, Y, U - 0603Ha4eHHs TaKCOHOB.

2. [lobaBbTe Ha Hally CXeMy, 3allMCaHHYI0 B CTPOYHOM ¢opMaTe 3BOJIIOIMOHHbIE COOBITHS,
0603Ha4YuB HOMepa Npu3HakoB. [Ipumep Takoi 3anucu: (X, (Y/#1, U)/#2+3)).

3. OnuuuTe CJOBaMU 3BOJIIOLMI0O GpeHOTHINA B Tpyle, HAYUHas ¢ GpeHOTHUIa 0OIIero npejka,
3aTPOHYB BCe U3BECTHbIE NPEOOPA30BAHMUSI.

4. IlonpobyeM MHCNOJIb30BaThb MNpOCTeHIIMe MeTOAbl KJIAaCTepHOro aHajausa. PaccuuTaiTe
k03pPULMEHT CX0ACTBA ([,0J151 CXOAHBIX IPU3HAKOB OT O6LIEro Yrcjaa NPU3HAKOB) MEXAY BUAAMU
D, B u C (BHeLIHIOIO TPyNIy He pacCMaTpUBaeM) U 3alUIIUTE €ro. Y Bac J0KHO NOTYIUTHCS TPU

yucia: BC=x, BD=i, CD=z.
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5. Temnepb BbiOepuUTe ABa HauboJiee cXOoAHbIX BUAA. OHU o6pa3yioT mnepBblid kiaactep (X, Y),
JI0OGABUB K HUM OCTABLIWKICS, MOJYYUM TOYHO TAKYK >Ke TOIOJIOTHIO, KaK U paHee (HO 6e3
. 3aMLIUTe ee B CTPOYHOU popMe.
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YacTts 2
(120 munyT, 90 6aJ1J10B)
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Tun 3aganuii A. TecToBbIe 3aJaHUS C MHOKECTBEHHBIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 33laHUSIX JaHHOW YacTHU B HavaJsle UJIeT YCJIOBHE, a 3aTeM IIeCTb BAPUAHTOB OTBeTa (MOJ,
oykBaMu oT A f0 F). YyacTHMKaM HEO6XOAUMO ONpeeUTh, ABIAETCA JIM KaX/J bl U3 BADUAHTOB
OTBeTa BepPHBbIM (MOAXOAUT NojA GOPMYJIMPOBKY 33JaHMs) WM HEBEPHBIM (He MOAXOAUT TNOJ
bopMynupoBKy 3aZjlaHus ). B kax0M 3aiaHuU MOXeT O6bITh OT 0 0 6 BEpHBIX BApDUAHTOB OTBETA.

CucremMa OLl€eHKH:
3a kaxkJj0e MPaBUJIbHO OTMEUYEHHOE YTBEPXKEHUE MOXKHO Moy4uTh 0,5 6asia

3a KaxJ0€e HelIpaBUJIbHO OTMEYEHHOE YTBEpKACHHUE — 0 6aJ10B

OTBeThI KBEPHO» MOAYEPKHYTHI
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3aganue 1 (ID 4) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ha pucyHKe npeacTaBJjieHbl AUarpamMMbl IBETKOB ABYX BOJAHbIX pacTeHuil (Ronse De Craene,
2010): xkyBminHku 6esio Nymphaea alba L. (Nymphaeaceae) v JypoHUyMa NJIaBaKwILEro
Luronium natans (L.) Raf. (Alismataceae).

Nymphaea alba L, Luronium natans (L.) Raf.

PaCCMOTpI/lTe AUArpaMMbl U YKAXKHATE AJIA KAXKA0ro u3 CJieAyrnoiux YTBep)KAEHPIﬁ, ABJIAETCA
OHO BE€PHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) PacnosioxxeHue 3/1eMeHTOB IIBeTKA KYBINTMHKY IUKJINYECKOE;

B) PacnoJsioxxeHue 3/1eMeHTOB [|BeTKA KYBLIMHKU CIUPAJIbHOE;

C) Ywucso JenecTKOB BO BHYTPEHHEM Kpyre BeHYHMKA KYBIIMHKY 60Jibllle, Y4eM B HAPY>KHOM KpyTe
BEHYUKA;

D) JsneMeHTBl IBeTKa JIypOHUYMa pacClOJIOXKEHbl XaOTHYHO, HEBO3MOXXHO BBbIIBUTb HU
CIIUPAJIBHBIX, HU KPYTOBBIX 3aKOHOMEPHOCTEH;

E) PacnosioxeHue 3/71eMeHTOB I1BeTKa JIYPOHUYMA [IUKINYECKOE;

F) Il1oaoiucTUKY LIBETKA IYDOHUYMA CBOOOAHBIE.

Bapuanm 2:

A) PacnosioxxeHue 3/1eMeHTOB 1jBeTKa KyBLUIMHKU CIMPAJIbHOE;
B) T'uHenel 1BeTKa KYBUIMHKU allOKapIHbIN;

C) T'uHene¥ 11BETKA KYBUIMHKYU CUHKAPIHBIN;

D) PacnoJsioxkeHue 3/1eMeHTOB 1|BETKA JIYyPOHUYMa CIUPAJIbHOE;
E) PacnosioxeHue 3/1eMeHTOB LIBeTKA IYDOHUYMA HUKIUYECKOE;
F) IlnomosucTUKY [1BeTKa IypOHUYMa CPOCLIMECS.
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3aganue 2 (ID 5) - 3 6a11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

BOJIbIIMHCTBO BBICIIMX pacTeHUH MMET 7-MH KJIeTOYHbIN 8-MHU AJepHbIi 3apo/blleBbIil
MelloK (KeHCKHMIl raMmeTtoduT), OAHAKO ero (pOpMHUPOBAHHUE MOKET NPOXOAUTH Pa3HBIMH
NyTSAMM Yy Pa3HbIX CHCTEMAaTU4Ye€CKHUX IPynil.

B Ta6/uIe HMKe MpeCTaBJIeHO pa3BUTHE 3apoAbIlIeBbIX MEIKOB TPéX TunoB. lluppamu
0603HaYeHbl CTaguu: 1 - MaTepUHCKas KJeTKa Meracmnop; 2 - mocje nepBoro AesjieHMs
Melo03a; 3 - mocje BTOPOro jejieHUs Meio03a; 4-6 - pasBUTHe XKeHCKOoro ramerodpura; 7 -
cdopMUpOBaHHbIN raMeTO(UT.

- MMeracmoporemes Passumie sencyoro raMerodmTa
THmE KeHCcKOTD

rameTodiTa

Monocnopugecksi
{ Polyvgonum-THna)

brenopHeckHi
(Allium-Tana)

Terpacopuyec KHi
{Adoxa-THrTa) »

1010]0
o

¢ e

Onupasch Ha JaHHble W3 IJTOH TaG/MIbI, YKaXKUTE /I KaXKJAOTro M3 CjAeAYyIOIIUX
YTBEPK/EHUI, ABJIAETCS OHO BEPHBbIM UJIU HEBEPHbBIM:

Bapuanm 1:
A) B cayuae xkeHckoro raMmetoduTa Polygonum-Tuna npu MeracnoporeHese o6a JieJieHUs Melo3a

CONPOBOXKAAITCA UUTOKUHE30M;
B) B ciayyae xeHckoro ramMetodura Adoxa-TMma Npu  MeraclnoporeHese MeHo3 He

CONPOBOXAAETCA IIUTOKWHE30M;
C) Ipu o6pa3oBaHUHU OGUCIOPUYECKOTO KEHCKOro ramMeTobuTa B X0Jie MeracrnoporeHesa
006pasyioTcd JBe ABYXAePHbIe KJIETKH, 0JlHa U3 KOTOPbIX OTMUPAET;

D) Ilpu o6pa3oBaHWUM TETPACIOPUYECKOr0 KEHCKOro rameToduTa B XOJie MeracrnoporeHesa
o6pa3syeTcd oJiHa YeThIpExdaJiepHad KJIeTKa;

E) Bce aapa Ha cTaauax 2 v 3 aBAAI0TCA TalJIOUJHBIMU;

F) H[!I/I IQBOIL/'IHOM OIIJIOAOTBOPEHHWH 3dPOALIINEBOT0 MENIKA Polygonum-THna SHAO0CTIEPM 6ygeT
TPUIIJIOWJHBIM.
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Bapuanm 2:

A) B cayuae xkeHckoro rametodurta Allium-Tuna npu MeracnoporeHe3e oba JiejieHUs1 Melo3a
COTNPOBOX/AAIOTCS [IUTOKUHE30M;

B) IIpu 06pa3oBaHUK MOHOCHOPUYECKOTO XEHCKOro raMeTopuTa B XOJie MeracrnoporeHesa
00pasylTcd YeThlpe OAHOAAEePHbIE MEracnopbl, U3 KOTOPbIX pPa3BHBAETCA OJHA, a TPU JPYrUe
OTMUPAIOT;

C) Ilpu o6pa3oBaHUM OHUCIIOPUYECKOTO >KEHCKOro rameTopuTa B XOJle MeracrnoporeHesa
06pasyloTcs ABE YeThbIPEXSAIEPHBIE KJIETKH, OHA U3 KOTOPbIX OTMHUPAET;

D) Ilpu 06pa3oBaHHUM TeTPACIOPUYECKOTO KEHCKOro rameroduTa B XO0Je MeracnoporeHesa
006pasyeTcd 0/1HA YeThIpEéxdaepHasa KJIETKa;

E) Bce saapa Ha cTagusax 2 v 3 aBJSIOTCS AUIJIOU/bIMU;

F) Bce aapa Ha cTaguu 7 ABAATCA TalJIOUIHBIMU.
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3aganue 3 (ID 6) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ha pucyHKe npeacTaB/JeHO MOJIEKYJIAPHO-QHIOTeHeTHYECKOe JepeBO0 I BEeTKOBBIX
pacTeHUd, Ha KOTOpoe HaJ/JOXeH OJMH Hu3 Mopdoorudyeckux MNPU3HAKOB IBETKA -
dunnorakcuc okosionBeTHHKa (Endress & Doyle, 2015).

Cokpamenus: Nymph = Nymphaeales, Aust = Austrobaileyales, Chlor = Chloranthaceae,
Piper = Piperales, Ca = Canellales, Magnol = Magnoliales, OM = point of attachment of other
monocots, OE = point of attachment of other eudicots.

) Masangiospanmae
' : Magnolkdae =
Mymph Aust Chlor Piper Ca Magnol Laurales Manocols Eudicots
ra T oy Y BT il B K F 5
. T ! : = 1 1
] z E | THY 5:_— 3 I 11 g glin 3.888 % g
gggaggiégwéezi!&g%;sz%js;g{;gga;f_gg%g,;yggéﬁiiig%iggsgﬁs |
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= % N \\ H‘u on NN o€
P AAOTIRCML
DEOMAAUEE THE K
1 companbHeas

T T T
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Onupasch Ha JaHHBIE 3TOTO JepPeBa, YKaXKHUTE AJIA KaKA0ro U3 caeAyIUX YTBePKAEeHHIH,
AIBJIAETCA OHO BEPHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) I'pynna Austrobaileyales aBasgeTca MoHobUIETUYECKOH;

B) B rpynne Monocots Bce npeJcTaBUTe/M UMEIOT LIBETKU CO CIMPaJbHbIM QUIIIOTAKCUCOM;
C) Brpynny Magnoliidae BxogaT nopsaaku Piperales, Canellales, Magnoliales u Laurales;

D) Bce npeacraBuTteny rpynnsl Eudicots UMeroT I BETKHU € [UKINYECKUM QUITOTAKCUCOM;

E) Iopsgok Laurales He siBasieTc MOHOUJIETUYECKUM;

F) llpeacraBuTesv co cCnMpasbHBIMU BETKAaMU 00pa3yoT 0JHYy MOHOQUIETUYECKYIO FPYIILY.

Bapuanm 2:

A) Tpynmna Austrobaileyales siBisieTcs nonnduieTU4eCcKom;

B) TI'pynna Austrobaileyales siByisieTcs napaduieTu4ecKou;

C) Brpynne Monocots Bce npeCTaBUTENN UMEKOT IIBETKH C IUKJINYECKUM QUIIOTAKCUCOM;
D) Iopsagoxk Nymphaeales BxoauT B rpynny Magnoliidae;

E) Bce npeacraButesnu rpynnbl Eudicots UMeIOT 11BETKU CO CIUPaIbHBIM QUIITOTAKCUCOM;

F) [IlpeacraBuTe/ M CO CIUPAbHBIMU [[BETKAMU 00Pa3y0T OJHY MOHODUIETHIECKYIO IPYIIIY.
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3azanue 4 (ID 11) - 3 6a1a

0611461.51 015 ecex 8apuaHmos 4acms eonpoca:
Ha (l)OTO H306pa)KéH MO3r HpeACTaBHTeJIeﬁ OJIHOTO U3 KJIacCoB noaTuna Ilo3aBoHoOUYHbIE.

lIpoananusupyiite ¢pororpadpuio M A KaKAOro U3 CIAeAYIIUX YTBEPKAECHUN YKaKUTe
SIBJISIETCSI OHO BEPHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) H306paxkéHHBIN Ha $OTO 06bEKT NPUHAJIEKUT NPeJCTaBUTENAM KIacca Aves;

B) 3ToT Mo3r BK/IIOYaeT B cebs 4 oTAeNa;

C) Ha doTo xopo1io BUAEH cpeJHUNA MO3T;

D) 3tor wmosr HE npuHagieXxuT NOpeAcTaBUTENsIM  CUCTeMaTHUYeCKOM  Ipynmbl C
JIUCCOHLePpaJNIeCKUM CTPOEHUEM I'0JIOBHOTO MO3Ta;

E) IlonoGHBIN MO3r XapaKTepeH BOJHHUCTOMY NONYralo U JJoMalllHel KYpUILE;
F) Mo3r noio6HOro0 cTpoeHus xapaKTepeH BceM npeAcTBUTe M Mammalia, Carnivora.

Bapuanm 2:

A) H306paxkéHHBIN HA GOTO 06'bEKT He IPUHAAJIEKUT NpeJCTaBUTE/AM KJacca Aves;

B) JTOT M03r BKJIIOYAET B ce6s 5 0T/1e/10B;

C) Ha doTo cpeHUI MO3T HE BU/IEH;

D) 3tor MO3r OPUHAJIEXKUT npeJCTaBUTe]IAM CUCTeMaTHUYeCKOH CPYIIbI C
JUCCIHLedaNTNYeCKUM CTPOEHHEM r0JIOBHOI'O MO3ra;

E) IlozoGHBIN MO3r XapaKTepeH CU30My I'0J1y610 ¥ 10JIeBOMY BOPOOLIO;

F) Mo3sr no06HOro CTpoeHusl XapaKTepeH BCeM NIpe/iCTaBUTeIAM NoATUIIA Acrania.
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3aganue 5 (ID 12) - 3 6a1a

O6was 045 8cex eapuaHmMos yacmsv 80nNpoca:
Ha ¢poTo n306paxéH Mo3r npeAcTaBuTe e 0JHOr0 U3 KJIaccoB noaTuna [lo3aBoHOYHbIe.

[Ipoananusupyite ¢otorpadpuio U AJ KaXKAOro U3 CAEAYINX YTBEPKAEHUU YKaKHUTe
SIBJIAE€TCS1 OHO BEePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) Hsz06pakéHHbIN Ha POTO 06'bEKT NPUHAAJIEKUT NPeJCTaBUTEIAM KJacca Aves;
B) JTOT M03r BKJIIOYAET B ce64 5 OT/1e/10B;

C) Ha doTo xopo1o BUieH NPOJ0ITr0BaThIN MO3T;

D) CpenHuy MO3Tr He NPUKPBIT NepeJHUM MO3TOM;

E) Xopouio pa3BUTHIN llepeJHUI OT/e/1 3aKpbIBAaeT BCe OCTaJIbHbIE OTZeJibl MO3Ta;
F) Mo3xe4ok 1 cpeJHUI MO3T IPUMEPHO paBHbI 10 pa3Mepy.

Bapuanm 2:

A) H306pakéHHBIA HA GOTO 0O'bEKT NPUHAAJIEKUT NPEACTaBUTEAM Kiaacca Mammalia;
B) 3TOT M03r BKJIIOYAET B cebs 4 0T/ena;

C) Ha doTo npogosiroBaTbiii MO3T HE BU/IEH;

D) CpeaHui MO3r He 3aKDLIT IEPEJHUM;

E) IlepenHuii Mo3r He 3aKpbIBaeT CPeJHUM;
F) Mo3xe4ok 3HaUUTEJbHO MeHbllle 110 pa3Mepy, YeM CpeJJHUH MO3T.
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3aaanue 6 (ID 16) - 3 6a11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

IIpeacTaBbTEe, YTO y ManMeHTa X. Obl/I HEKUM 06GpPAa3oM BbINOJIHEH 3a60p NMEePpBHYHOH M
BTOPUYHOM MOYU M NPOBeJEH OHMOXMMHUYECKUNA aHAIU3 BeleCTB, COAEPKALUXCI B HHX.
JlaHHble 00 H3y4YeHHbIX BellleCTBaX ObLJIM BHeCeHbl B Tao6iauny Hke. I[IpoueHTHOE

coJepiKaHH e BEeIIECTB IIJIa3Mbl KPOBH AdHbI B HOpMeE AJIA 3J0P0BOro 4€/J1I0BE€Ka.

Ha3BaHue BelecTBa

Copepxanue, %

Ilnasma KkpoBH, B

IlepBuyHasa Mmoya

BTopu4yHasa Mo4a

HOpMe nanueHTa X. nanueHTa X.
MoyeBUHa 0,03 0,03 2,0
MoyeBag KucCJ0Ta 0,004 0,004 0,05
['yroko3a 0,1 0,1 0,1
Benku 7 5,3 5,3
Kuper 0,8 OTtcyTcTBYIOT OTcyTcTBYIOT

[IpoaHa/M3upyiiTe npeAcTaBJeHHble B TaG/JMLe JaHHbIEe U AJIA KaXKJ0ro U3 cjeyoliux
yTBEp:K/JeHUl YKa)KUTe SBJIAETCS OHO BEePHbIM UJIU HEBEPHbIM:

Bapuanm 1:
A) TManueHT X. 3/10pOB;

B) IlpoueHTHOe copepKaHHe IJII0KO3bl BO BTOPUYHON MOYe COOTBETCTBYET HOPME;

C) OTcyTrcTBUEe KHUPOB B NMEPBUYHONW U BTOPUYHON MOYe TOBOPUT O HaJIM4YUHK 3a00JIeBaHUSA Y
nanveHTa X. Ha ypOBHe NIPOKCHMaJIbHbIX U3BUTBIX KaHAJIbIIEB;
D) Y nanueHTa HapyiueHa ¢uabTpanoHHasd QYHKINSA NOYEK;

E) Y mauuenTa Ha

IeHa peabcopOIIMOHHAad

HKIIWA TTI0YEK;

F) B HopMe 6esKky QUABTPYIOTCA IOYEYHBIMU KIYOOUYKAMM.

Bapuanm 2:
A) TManueHT X. 3/10pOB;

B) B HopMe 6es1ku QUABTPYIOTCA MOYEYHbIMU KIyO0YKAMU;
C) VY manueHTa HapylleHa KOHLeHTpaLMOHHasA QyHKL U 0YEK;
D) MoueBas KHCJI0Ta 06pa3yeTcs U3 aprMHMHA B X0/ie OJHOMMEHHOT0 MeTab0JIM4eCcKOro [JMKJ/a B

IeYeHY;

E) MoueBuHa siB/sIeTCS NPOJYKTOM pacnaja NyprUHOB;
F) IlpoueHTHOe cofepkaHue IJIIOKO3bl BO BTOPUYHOM MOYe COOTBETCTBYET HOpMe.
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3aganue 7 (ID 17) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

[lepBbIM M Ba)XHBIM 3B€HOM CBepTbIBAaHMS KPOBHU ABJSETCA arperanusi TPOMOGOLUTOB C
dopMupoBaHueM mnepBUYHOro TpoMmba. 1A 3¢¢PeKTUBHON arperanud TPOMOOLUTOB
TpeOylTCA BHellHHMe (IJIa3MeHHble, TKaHeBble) M BHYTPeHHUe (TPOMOGOLMTApHbIE)
MHAYKTOPBI arperanuy, a Takke cnenudpudeckye r’iinKonporeMHossle penentopsl (GP) aasa
CBA3bIBAHUA (PUOPU/UISIPHBIX O0eJKOB (HUTHM KoJulareHa M ¢uopuHoreHa). Hapymenue
paGoThI NepeYrCAeHHBIX 3JIEMEHTOB NPUBOAUT K JAJIUTEJIbHbIM KPOBOTEYEHHUAM.

Komrarew

PHAPUHOTEN ;
FPOMBOLHT

ibawrap

Braneipanss  CEKPELLMA BAB

CaZ4
A
CeqHITInm GPIIR/Mx
Safip e PEIETITO

TPOMBOLUHT

THCT s Wi

Moo TR Laniy gl

Tpissafithkecsani Bt e dipan g
IV ipusETog

Tikambakisi

AARCIETHI Kaaaaren

AL Tpomdime

Ana  JAMardHoCTMKM MNaTOJIOTMM  arperagjMd  TpPOMOOLMTOB NPHMEHAETCA  METOJ,
arperatoMeTpuu in vitro no BoOpHY: perucTpupyercd H3MeHeHHEe CBEeTOIPONYyCKaHUA
CyClleH3UH TPOMOOLMTOB BO BpeMeHHM 3a c4yeT GOpMHUPOBAHHUSA TPOMOOLUTAPHBIX CT'YCTKOB.
HopmaJsibHas arperaTorpamMmMa BbITJIAAMT TaK:

10058,
‘-._
Eropas goaHa
E A perknHm
=)
[
4 Asfiapicane
E-' CEHMYEIrID P
w Al peEran m IE‘L‘I}EIII BOUTHA
l aArperunHn
L]
Bpems#, MHH

CaMBIMM 4YaCTbIMM MHAYKTOPAaMH, MCNI0JIb3yeMbIMHU B arperaToMeTpus no bopHy, sB/s10TCA
Al®, aapeHaIUH, KOJIJIareH U PUCTOLeTUH (AHTUGMOTHK, CTUMYJIMPYIOLIUI NpUcOoeJUHEeHU e
dakTopa Buieopanaa k GP1f penentopy).
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TpeM nmanyeHTaM C NOBBIIIEHHOM KPOBOTOYMBOCTHIO MPOBEJIN arperaToMeTpuio no bopHy
(KpacHbIH IIBET) M CPAaBHUJIM C HOPMOM (CUHMH LIBET).
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Bpema, MHH

[IpoaHa/M3upyiiTe NpUBeJeHHbIE arperaTorpaMMbl M JAJIS KaXKJOro Hu3 CJeJylliux
yTBepKJeHU# YKa)KuTe ABJIAeTCS OHO BePHbIM UJIM HEeBEPHbIM:

Bapuanm 1:

A) [IlepBas BoJsiHa arperanyu o6ycaoBJeHa JerpaHyJisluueil TpOMOOIUTOB;

B) Y mepBoro nmanyeHTa MoXeT 6bITb 06HapykeH JeduuuT pakropa Bunnebpansa;
C) VY Broporo nanuenTta Habstopaetca geduuut GPIIB/Ilo penenTopos;

D) Y BTOporo nanueHTa Hab6Jaw0AaeTcsa HU3Kad CTeleHb JerpaHy/IslUuY TPOMOOLUTOB;
E) Y Tpetbero nanuenTa Habawogaetca gedunut GPIIB/Ilo penenTopos;

F) Y TpeTbero manueHTa MOXeT ObITb 0OHapyxeH Jebunut GPIB perentopos.

Bapuanm 2:

A) Arperauusd, MHAYLIMpPOBaHHAA PUCTOLIETHHOM, HaMMeHee 3aBUMcHMA OT da3bl JerpaHyJasaluu
TPOMOOLIUTOB;

B) Y nepBoro nanyeHTa MoeT O6bITh 06HA eH geduuut GPIP penentopos;

C) VY BTOporo manyeHTa MOXeT ObITb 06HapykeH AepuuuT pakTopa Buiebpana;

D) Y BTOporo manyeHTa HabJw0AaeTCcd HU3Kad CTelleHb erpaHy Isaiui TPOMOOLUTOB;

E) VY TpeTbero nauueHTa HabJ0/jaeTcs HU3Kasi CTeNeHb JleTrPaHyJIs Ui TPOMOOIUTOB;

F) Y Tperbero nanueHTta Habawaaetca gebunut GPIIB/Ila perienTopos.
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3aaanue 8 (ID 18) - 3 6a.1a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

UccnepoBaHue 3pavykKoBOro M aKKOMOJALMOHHOro peduiekca - HeoTbem/ieMasd 4acTh
HEBPOJIOTUYECKOT0 OCMOTPA, NMO3BOJISIIOIIET0 YCTAHOBUTH JIOKA/IM3AaLMI0 U pa3Mep odara
nopakeHUsi B HepBHOM cucrteMme. [Ipu npoBejeHUM 3pavykoBOro pedJiexkca My4oK SIPKOro
CBeTa HaNpaBJIAIOT B N0Jie 3peHMs IPaBoro rjasa, a 3aTeM - JIeBoro rjiasa. [Ipy nposeseHuun
pedsiekca aKKoOMOAALUM HEBPOJIOTUYECKUII MOJIOTOYEK WM PYy4YKy MOCTENEeHHO
NPUGIMKAIOT K IepeHOoCcUlle NanueHTa, GoKycHpyouero B3rjias/j Ha JAHHbIA IpeAMeT.

d KRNI I HH
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[peTexTanbise
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RLTEHYMaTOR TR0

///
3 APHTEALHAA KOp

MEIDEHLIT MOZra

H3yuyuTe cxeMaTU4YHble U306paKeHUSI HEPBHBIX KOHTYPOB, 06C/IY)KMBaOIIUX 3PA4YKOBbIM U
AKKOMOJALUOHHBIA pedJieKChbl, U [Jf KaXKJ0ro U3 CjJeJyIIUX YTBEPXKAEHUN YKaKUTe
SIBJIAETCS OHO BEPHbIM WU HEBEPHBIM:

Bapuanm 1:

A) Tena apdepeHTHBIX HEUPOHOB, 0OCTYKUBAIOILUX 3TU pedIeKChl, paC0JI0KEHbI B MOKPBIILIKE
MOCTa;

B) B HopMe npu OcCBellleHUM NPABOIO IJa3a NPOUCXOJUT NpAMOe CyKeHHe IPaBOro 3payka U
coZpyKeCTBEHHOe Cy»KeHUe JIeBOT0 3payKa;

C) IIpu npaBoCTOpOHHed nepepe3Ke OTPOCTKOB adbdepeHTHhIX HEeMPOHOB, 06CAYKUBAKUIUX
3payKOBBIN pedJieKc, JeBblid 3pavyoK OyJeT Cy>KaTbCA TOJbKO NPU NPSAMOM OCBEUIeHUHU JIEBOTO
r/1asa;

D) Ilpy mnopakeHUM MOBEPXHOCTHOM (JOpCajbHOM) YacTH IpeTeKTaJbHbIX fAJep 3paydku
CY’KalOTCS TOJIBKO B OTBET Ha APKOEe OCBellleHHe, HO He Ha aKKOMO/ AL Io;

E) Ilpu oTeke Mo3ra caaBiuBaHHUe Tes 3PQPepeHTHbIX HEHWPOHOB, OOCHYKUBAKOIIUX 3THU
pedJieKchl, IpUBEJET K pacxoAda1eMycsl KOCOTJIa3UI0 U CYKEHUI0 3paYKOB;
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F) IloBpexjeHue KpacHoro sjpa (Ha cxeMe o6o3Ha4yeHO kak «Kf») HepeaKo compoBoxaaeTcs
pacxoaauMMcsd KOcoraa3ueM U 0JHOCTOPDOHHUM MUJIPUA30M.

Bapuanm 2:

A) Otpoctky 3dbepeHTHBIX HEMPOHOB, 0OCAYKUBAKIIUX 3TU pedJieKchl, POXOAAT B COCTaBe
rjaasozasuratenbHoro Hepsa (Il mapa YepenHbIX HEPBOB);

B) Ilpu npaBocTOpoHHell mnepepe3ke OTPOCTKOB 3(pdepeHTHbIX HEHWPOHOB, OOCIY>KUBAIOIIUX
3paYKOBBIN pedJieKc, JeBbld 3padyoK OyJeT CyXKaTbCA TOJBKO IPHU NPSAMOM OCBELleHUH JIEBOTO
riaasa;

C) Ilpu nopakeHUU 3pUTEJBLHON KODBI TOJIOBHOIO M03ra 3payKy CY>KalTCd TOJbKO B OTBET Ha
ApKoe OCBellleHWe, HO He Ha aKKOMOJALUIO;

D) Ilpu otTeke Mo3ra caaBiuBaHue Tea 3QPepeHTHbIX HEWPOHOB, OOCAYKUBAWOUIUX ITHU
pedJieKchl, IpUBEET K CXOAAILEMYCH KOCOTJIa3UI0 U PACIIMPEHUI0 3pAaYKOB;

E) Ilpu akkoMoZaLUy NPOUCXOAUT COKpallleHue PeCHUYHOM MBIl U HallpsX)KeHHWe LIMHHOBBIX
CBA30K;

F) OpHocTopoHee MejJieHHOe Cy)KeHHWe 3payKa NPU OCBelleHWU U aKKOMOJAIMK MOXKeT ObITb
CBA3aHO C IOBpeXJeHWeM PeCHUYHOr0 TaHIJINS.
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3aganue 9 (ID 22) - 3 6as1a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

B 3MOpHUOHa/ILHOM pa3sBUTHUHU IUIOA0BOM MyWIKM Drosophila melanogaster 60abuyl0 poJb
UrpalT reHbl C MAaTePUHCKUM 3¢P¢eKToM. ITH reHbl TPAHCKPUOHPYKWTCA B OpraHusMe
matepu M ux MPHK nocrymawTt B sinekserky. OJUH U3 TakuxX reHoB - bicoid. [Ansa
onpeaeseHdss QyYHKIUI 3TOro reHa y4yeHble U3y4U/IM pa3BUTHe JUYMHOK D.melanogaster,
MOJIy4YEeHHBIX OT CAMOK C MYTaHTHbIM (HeyHKIIMOHA/IbHBIM) reHoM bicoid. YyeHble BBOAWIU
MPHK 3TOro reHa B pasHble y4aCcTKH JIMYMHOK M CJeJWJIH 32 Pa3BUTHEM CerMeHTOB TeJa.
PHCYyHOK HM)XKe WIIIOCTPpUPYeT pe3y/JbTaTbl 3TOro 3KcnepuMeHTa. KpacHbIM Kpyrom
orMedyeHO MecTO BBeJeHUss MPHK bicoid B imunHKy. 0603HayeHusn: bicoid wt - TMYUHKH,
NoJy4YeHHble OT CaMOK JMKOro Tuma; bicoid- - JIWYMHKH, NOJy4YeHHble OT CaMOK C
MYTaHTHbIM reHoM bicoid; A - akpoH (rosioBHas Jjonactb), H - rosioBa, T - rpyas, Ab -
o6pwoiiko, Te - TeJIbCOH (XBOCTOBAs JIONACTh).
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PaccMoTpuTe pe3yabTaTbl 3TOr0 IJKCHEPUMEHTA U JJs KaXAOro U3 CcjleAyoliux
yTBepKJeHU# YKa)KuTe ABJIAeTCS OHO BePHbIM UJIM HEeBEPHbIM:

Bapuanm 1:

A) bBenkoBbIU IPOAYKT reHa bicoid He06X0AUM J1Jisl pa3BUTHUSA 3aJHEN YACTH TeJla;

B) Cnenuanuvsaius cerMeHTOB TeJa onpeeisgeTcd rpajueHToM koHeHTpauuu MPHK bicoid;

C) B ob6aactu Haubosbliel koHeHTpanu MPHK bicoid 06pasyeTcs 6prolLiko;

D) MPHK bicoid paBHOMepHO pacnpejesieHa o fiilieKJeTKe JUKOT0 TUIIa;

E) BeskoBbIft NpoAyKT reHa bicoid He06X0AUM J1Jis1 PAa3BUTHS TeJbCOHA;

F) BBemenue MPHK bicoid B ueHTpa/bHYy0 4YacTb JIMYMHKKA JUKOTO THUIA He HApPYyLIUT
HOPMaJ/IbHYIO CerMeHTaLMIO TeJla.

Bapuanm 2:

A) DbenkoBbI¥ NPOAYKT reHa bicoid He06X0AUM JUJ1Sl Pa3BUTHUA NepeiHei YaCTHU TeJia;

B) Cnenuanuvsanysa cerMeHTOB TeJla onpejesseTcd rpaaueHToM koHueHTpauuu MPHK bicoid;

C) w™PHK bicoid B HOpMe KOHIeHTPUPYETCS B 3aiHEN YaCTH ANIeKIeTKU;

D) MPHK bicoid HeobxoiuMa /151 pa3BUTHS BCeX cerMeHTOB TeJia D.melanogaster;

E) BeskoBbIf NpoAyKT reHa bicoid He06X0AUM J1Jis1 PAa3BUTHS TeJbCOHA;

F) DBenkoBblil NpoAYKT reHa bicoid onpezesisieT J0pCO-BeHTPAIbHYIO (CIMHA-6PI0X0) MOJISIPHOCTD
3MOpHOHa.
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3aganue 10 (ID 23) - 3 6a/11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ha pucyHke mokasaHa kKapTa miasMuJbl R1, KOTOpyl MO>XHO OGHApYXUTb B KJeTKax
6akTtepuu Escherichia coli. 3Ta ny1asMua uMeeT AOCTAaTOYHO 6OJILIION pa3mep - 95 ThicAY
nap HyKJIeOTH/0B, U COAEPKUT HECKOJIbKO reHoB. B yactHocTH, reHnsl bla, cat, aph, aad wn sul
KOAMPYIOT OeJsIKH, o6GecneyMBaWIMe YCTOMYMBOCTb K AHTUOMOTHMKAM aMMIHULUIJIUHY,
xJiIopaM$eHUKOJIy, KAHAMUIMHY, CTPEeNTOMUIMHY U Cy/ibpaHUIAMHUJaM, COOTBETCTBEHHO. B
3TOHN IUIa3MHJA€E 3aKOAUPOBAH reH GeskoBoro ToxkcuHa hok (parB), koTopslil pa3pymaeTt
MeMOpaHy kjeTKH, a Takke reH PHK sok, koropasa kommiemeHTapHa ydyactky MPHK hok.
ABoiiHaa cnupayb Mexay PHK sok u MPHK hok y3naercs PHKa3soii 111, koTopasi pa3pymaet
MPHK hok. PHK sok saBjisieTca HecTaGW/IbHO#, ee BpeMs >XU3HHM B KJIeTKe HeBeJHKO (B
orsinue ot MPHK hok). T'en repA koaupyer O6eJiOK, HeOOGXOJUMBIN JJsI 3amycKa
pemIMKanuu miaasmMuabl. FeH copB KogupyeT 6e/10K, KOTOPbIH NMOAABJISIET TPAHCKPUIIIHIO
reHa repA, yAep>KuBas ee Ha HU3KOM ypoBHe. CHHMM LIBETOM Ha KapTe OTMe4YeHbI I'eHbl,
KoAMpywilue GesJKM, Heo0XoJMMble AJI1 KOHBbKWraliyiH, a TaKKe MO0C/IeJ0BaTeJbHOCTH,
peryjupywiiye KOHbIOranuio.
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AN Kaxaoro U3 CAeAyKINUX YTBEPXKAEHMHW YKa)KuTe SABJSETCA OHO BEPHBIM WU
HeBEPHBIM:

Bapuanm 1:

A) leHbl yCTOMYMBOCTU K aHTUOMOTHMKAM JAlOT 3BOJIOIMOHHOE INPEUMYIIeCTBO KJeTKaM,
06J1a1al0 UM IaHHOW MJIa3MUJIOW;

B) KieTku, KoTophle NpH JeeHUH NOTepdaad JAHHYI0 IJIa3MUAY, MOTMOa0T M3-3a JeUCTBUA
TokcrHa hok;

C) BoaToit n1asmuze Ao/KHa ObITh 3aK0UpoBaHa coocTBeHHass PHK-nosimmepasa;

D) KieTky, copepxallye JaHHYIO IJIa3MUAY, TOTU6AIOT OT el cTBUA TOKCHHA hok;

E) Knetku E.coli, He cofiepkaljye 3Ty Maa3MUAy, 00/1aJal0T YCTOMUYUBOCTHIO K TOKCHUHY hok;

F) ﬂaHHaH IJjasMujad MMEET MOAYVJIbHOE CTPOEHHWE — I'€HbI, BBINMOJHAKNINE CXOJHbIE QIQYHKQI/II/I,

ACIIOJIOKEHDbI PAAOM rc roM.
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Bapuanm 2:

A) H3-3a HU3KOTr0 YPOBHA 3KCIpeccuy 6esKa repA JaHHad NJa3MU/A ABAAeTCId HU3KOKONUWHON
— ee pelJiMKalusg He TpebyeT 3HAYUTeJbHbIX PECYPCOB Y He CHUXKAeT XKU3HEeCH0COOHOCTh KJIETOK
E.coli, Hecymyx 3Ty n1asMuay;

B) Ilocne nonaganuu B kjeTkU E.coli jaHHas na3sMuzia He HacJleAyeTcs CTabUIbHO U B TEYEHUU
HeCKOJIbKUX IOKOJIEHUH Mc4ye3aeT U3 NONyIAL1Y;

C) BoaToi n1asmuze A0KHbBI 6bITh 3aKOJUPOBaHbI COOCTBEHHbIe prubocoMaibHbie PHK;

D) B aToil niiasmuze Ao/KHa O6bITh 3aKogUpoBaHa coocTBeHHas JJHK-nosmmepasa;

E) KieTkuy, comeprkaliye JaHHYO0 MJIa3MUAY, TOrU6AIOT OT AeWCTBUS TOKCUHA hok;

F) J[laHHad nJjia3aMuja MMeeT MOAYJbHOE CTPpOEHHE — I'eHbl, BbINOJHAKUIME CX0JHble QVHKIIMHU,
pacroJioXKeHbl PAJIOM APYT C JPYTOM.
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3aganue 11 (ID 24) - 3 6a/11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

YyeHble HCC/IEA0BA/IM MeXaHHM3M [JelCTBUSA ONpeje/IeHHOr0 aKTHBATOpa TPaHCKPUIIMU
6aktepuun Escherichia coli - TpaHckpunuuoHHbIi d¢aktop X. OHHM nDoOMelaJHn
N0C/IeJ0BaTEe/bHOCTD (CAMT), C KOTOPOH CBA3BIBAETCS 3TOT TPAHCKPUNIIMOHHBIN paKTOp, HA
pPa3HOM pacCTOSIHMM OT MPOMOTOpa reHa GeTa-rajakTo3uAa3bl M U3MepSJIM aKTUBHOCTb
3Toro epmMeHTa B KaxKAOM ciaydae. Pe3ysibTaThl 3TOro OombiTa NMOKa3aHbl Ha rpaduke.
0603HavyeHusa: TP X+ (mIK0C) - KJIETKU C TPAaHCKPUNIMOHHBIM ¢pakTopoM X; TP X- (MuHyC) -
KJIETKHM C JAeJieliued TpaHCKpUNUUOHHOro ¢pakropa X. ludppsl Ha ocu a6CMCC 0603HAYaAIOT
NOJIOKeHHE cepeAHuHbl caiiTa cBA3bIiBaHUSA T® oTHOcUTe/NIbHO +1 HYK/I€eOTHJA — TO €CTh,
IEpPBOro HyYK/JIEOTH/a, KOTOPbIN MOSIBJIsSETCSA B COCTaBe CUHTe3upywueics MPHK.

AkTuBHOCTb BeTa-ranakTosnaassl

R R I S B S O S S S
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[IpoaHa/M3upyiiTe 3TOT IKCHEPUMEHT U JAJIs KaXKAOro U3 CJAeAYIOIIMX YTBepXKIeHUM
YKaXKHMTe AABJISIETCA OHO BEPHBIM UJIH HEBEPHBIM:

Bapuanm 1:

A) [lnd aKTUBalM¥ TPAHCKPUNIWK HeO6XOJMMO, YTOObl TPAHCKPUIIUOHHBIN dakTop X
OKa3bIBaJICA B OllpeJieJIEeHHOW OpUeHTaluU OTHOoCUTeabHO PHK-iosiMMepasbl — Ha TOW e CTOpOHe
ABonHou cnupaau JIHK, yto u PHK-noarmepasa;

B) AKTHUBHOCTHL NpPOMOTOpPa He 3aBUCUT OT paCCTOSHUS [0 calTa CBSI3bIBaHUS
TPaHCKPUNLUOHHOrO GaKTOpa;

C) Ckopee Bcero, akTUBHOCTb 6eTa-rajakTo3u/asnbl B kjaeTkax TO X* (mtoc) 6bl1a 3HAUUTEJBHO
Bbllle, yeM B kJeTkax T® X- (MHHYyC), B c/aydae, KOrja CaWT CBSI3bIBAaHUS TPAHCKPUIIIMOHHOTO
dakTopa pacrnoJiarajcs Ha MO3ULUH -85.5 HyK/1e0THU/I0B;

D) YeMm 6smke K MPOMOTOPY pacnoJiaraeTcs CaWT CBSI3bIBAaHUS TPAHCKPUIIIMOHHOrO $aKTopa,
TEM Bblllle aKTUBHOCTb 6€eTa-rajlakTo31/ja3hbl;

E) PeBy.IIbTaTbI 9TOI'O SKCIIEPHUMEHTA 00'bIACHAKTCA XdpPaAKTEPUCTUKAMHU QBOﬁHOﬁ CIIpaJan ﬂHK

— Ha OJIUH BUTOK IIPUX0AUTCT MpuMepHo 10 map HYKJIEOTHUJIOB;
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F) TpaHckpunuuoHHbli ¢akTop X NMpHUBJIEKAeT OeJIKHM, KOTOpble MPHUCOEJUHSIOT aleTHJIbHbIe
T'PYIIbI K TUCTOHAM.

Bapuanm 2:

A) [lnd aKTUBaUMM TPAHCKPUNIWK He0O6XOAMMO, YTOObl TPAaHCKPUNIMUOHHBIN dakTop X
OKa3bIBaJICA B OllpeJieJIeHHOW OpreHTauuu oTHocuTebHO PHK-nosiiMepassl — Ha TOW e CTOpoHe
asoyriHou cnupanu JIHK, yto u PHK-nonrmepasa;

B) AkTUBHOCTH MpoOMOTOpa He 3aBUCUT OT pacCTOSHUA [0 calWTa CBA3bIBAaHUA
TPaHCKPUILMOHHOTO GaKTOPa;

C) Ckopee Bcero, akTUBHOCTb 6eTa-rajlakTo3u/asbl B kjieTkax T® X* (mtoc) 6blj1a 3HAYUTEJIBHO
Bblllle, 4yeM B KileTkax T® X- (MuHyC), B ciy4dae, Korja calT CBA3bIBAaHWA TPAHCKPUIIIMOHHOIO
dakTopa pacmnoJiarajcs Ha MO3ULUU -55.5 HYK/1€0TH/10B;

D) Yewm jasibllle OT IPOMOTOpPA pacio/iaraeTcsl CauT CBA3bIBaHUA TPAHCKPUINIIMOHHOTO PaKTopa,
TeM Bblllle aKTUBHOCTb OeTa-rajlakTo31u/ia3bl;

E) PesyabTaThl 3TOro skcneprMMeHTa 00bICHAKTCA XapaKTepPUCTUKAMU ABOWHOM cnupaau JHK
— Ha OIUH BUTOK NPUXOAUTCA IpUMepHOo 10 nap HyK/JIe0TUL0B;

F) TpaHckpunuuoHHbIN ¢pakTop X NpUBJIeKaeT 6eJIKM, KOTOpble YAaNAIT MeTUJIbHbIEe IPYNIbI Y
0eJIKOB-TUCTOHOB.
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3azanue 12 (ID 28) - 3 6a/11a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

IOHbIe HaTypaucThl [leta u KaTta u3y4aiu 3aKOHOMEpPHOCTH HacJe0BaHHUSA NMPU3HAKOB Y
ApakoHOB. IleTa mbITa/IcA HAaWTH 3aBUCHMMOCTb MEXJAYy HacjleJOBaHHEM OKpaca M IBeTa
m1amMeHd. A KaTta u3yyasa Kak CBs3aHbl Hac/ieJjOBaHUe OKpaca U IBeTra rja3. Pe6sara
NPOaHAJIM3MPOBaJIU JaHHbIE O CKpellUBaHUM JPAKOHOB B IMTOMHHUKe 3a NOCJAeAHMeE 5 JIeT U
OOHAPYKUJIM C/IeAylolLee.

OT cKpelMBaHUA YUCTONOPOAHBIX KpPACHBIX JPAaKOHOB, MMEKWINUX KpacHoe IUlaMs C
YHCTONOPOJHBIMH 3eJIeHbIMHM JpPaKOHaMH, HMEKIIUMH XejToe miamMa B F1 Bce NOTOMKH
ObIM KpacHbIMM UM HU3Beprajv Kejroe IaMs. B aHa/iu3upymomeM CKpelmuBaHUU
M0JIy4U/10Ch 4 GpeHOTUNIMYEeCKHUX K/IacCa MOTOMKOB B PABHBIX COOTHOIIEHMSX.

OT cKkpelMBaHUA KPACHBIX APAKOHOB C KAPMMH IJ1a3aMHU U 3eJIEHbIX C 3eJIEeHbIMM IJIa3aMU B
F1 Ttakke Ha6/1104a/I0Ch €AUHOOOpa3ue, BCeé MOTOMKHU ObLIM KPaCHbIMM U MMeJIU Kapue
rjiasa. B aHajusupymomeM CKpeliMBaHUM MNoJy4Yaaocb 4 d¢eHOTMNIMYECKHUX KJacca
NOTOMKOB, HO 90% U3 HUX MMeJIM TAaKOH e (PeHOTHUIN, KaK UX poauTe/ M U TOoJbKO 10%
OBbI/IM JIN60 KPAaCHBIMH C 3eJIeHbIMH IJ1a3aMH, JIM00 3eJIeHbIMHM C KApMMHU ra3aMHu.

Ha ocHOBe BbISIBJIEHHBIX 3aKOHOMepHoOcTeil IleTsa u Kata caesnanm BbIBOABI U BLICTYNUJIU C
JOK/JIalOM Ha IHHATCKONl KOH(pepeHUUH, TAe BbIACHUIOCb, YTO HEKOTOpble BBIBOABI
OLIMGOYHBI.

YkaxuTe A KaXKJAOro U3 CjJAeAyLIUX BBIBOJAOB, CJe/JIAHHBIX peGATaMM, SBJIAETCSA OH
BE€PHBIM WJIM HEBEPHbIM:

Bapuanm 1:

A) HccnepoBaHud 0JHO3HAYHO MOKAa3aJIy, YTO aJlJiesb KPACHOT'0 OKpaca JOMUHAHTHBIU;

B) H3Beprathb keJsiToe IJjaMsd MOIYT KaK JOMHHAHTHbIe TOMO3UTOThHI, TaK U FeTEePO3UTOThl, T.€.
JOMUHUPOBAHUeE I10JIHOE;

C) 3eseHble rja3a HAGJIOAATCA TOJbKO Y PeLleCCUBHBIX TOMO3ULOT;

D) leHbl, oTBeyawimue 3a GOpMHpOBaHMEe OKpaca M IBeTa MNJAaMeHW, HAaXOAATCA B DPAa3HBIX
XPOMOCOMaX;

E) Yerbipe deHoTHnuyeckux kJsacca B F2 o06oux wucciefoBaHUN SIBJASAIOTCA pPe3yJbTaTOM
CIy4alHOT'0 PACX0XJeHUs XPOMOCOM B MeH03e;

F) B KaTuHOM ucciejoBaHUM JJisl BbIsIBJIeHUs] NPUYMHBI 0siBaeHUs 10% MOTOMKOB, UMELUX
deHOTUN OTJIMYHBINA OT POAUTEILCKOI0 HEOOXO0JUMO CKPECTUTh UX C JJIOMHUHAHTHOU TOMO3UTOTOM
Y OLIeHUTD pacllel/IeHue.

Bapuanm 2:

A) HzBepraTb xeJTOe IJaMgd MOIYT KaK JJOMUHAHTHble TOMO3UIOTHI, TaK U TeTePO3UTOThI, T.€.
JAOMUHUPOBAHUeE I10JIHOE;

B) MHccnenoBanHus oJHO3HAYHO MOKa3asy, YTO OKpac, IBET IJIaMeHHU U LBeT IJia3 HacJelyrTcs
He3aBUCUMO APYT OT APYTa;

C) lenbl, oTBeyawiye 3a GopMUpOBaHUe LIBeTa MJIAMEHU U LiBeTa IJa3, HAXOAATCA B Pa3HbIX
XpOMOCOMaX;

D) Yetbipe deHoTHNUYecKHX KJsacca B F2Z o60uX ucclefOBaHUN SBJAAITCA pe3yJbTaTOM
CJIly4alHOTO PaCX0OX/JAeHHUsA XPOMOCOM B MENO03€;

E) B uccnegoanuu Katu 10% noToMKoB, UMeOLUX GEHOTUI OTJIUYHBINA OT POJAUTEBCKOTO 3TO
pe3y/IbTaT FeHHbIX UJIM XPOMOCOMHBIX MyTallui;

F) CpenaTtb BepHble BBIBOJbl O XapaKTepe HacJleJ0BaHUA TNPU3HAKOB MOXHO TOJbKO HMed
60JIbLIYIO BEIGOPKY.
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3aganue 13 (ID 29) - 3 6a/11a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

Y ApakoHOB G6GeJsOK, KOAUpyeMbl reHoM X y4acTByeT B pa3BMTHM POroBBIX 4Yellyek.
[Tocko/IbKY Yellyu He TOJIbKO NOKPBIBAKT TeJ0, HO U GOPMUPYIOT rpeGeHb M BBIPOCTHI Ha
XBOCTe, MyTallUi B reHe X OKa3bIBalOT BJHUsSHHE Cpa3y HAa TPHM Npu3Haka. Takoe sABJIeHHE
Ha3bIBAETCs IJIEHOTPONHBIM (MHOXKeCTBeHHbIM) 3¢ PeKTOM rexa.

Oco6M JUKOro THUN UMEKT KpyMNHble 4Yellyd, NPsIMONl rpe6eHb U BBIPOCTbI HA XBOCTE.
JOMUHAHTHBII ajaienb reHa X, /ema/ibHblili 8 20M03U20me, B TeTepoO3UroTe AaeT MeJKue
NOKPOBHBIE 4Yelllyd, BOJHHUCTBII rpe6eHb M OTCYTCTBHEe BBIPOCTOB Ha XBocTe. IIpu 3TOoM
BEPOATHOCTb NMPOSIBJIEHUS 3TUX NPU3HAKOB pa3HadA. Mesikue yemyu GpOpMHUPYIOTCA Y BCeX
6e3 MCK/II0YeHMs JPAaKOHOB, MMEIMX AOMHUHAHTHBIN aJl/ie/ib, BOJTHUCTBIM rpe6eHb TOJIbKO
y NOJIOBUHBI, a BBIPOCThl HA XBOCTe OTCYTCTBYIOT JIMIIb Yy Y 06G/ajaTes el JOMUHAHTHOTO
a/uiens. Takass 0COGEHHOCTb HA3bIBAaeTCHA HENOJIHasA NEeHEeTPAaHTHOCTh IJIEMOTPONMHOro
a¢pdexra.

UccnepgoBaTenu ApakKOHOB CKPECTHJIM CAMKY € MeJKMMH YelysiIMU C CAMILOM AUKOrO TUMA.
YKkaxuTe AJA KaKAOro HU3 CJAeAYIINUX YTBepXKJAeHUH, ABJAeTCA OHO BepHbIM WJIHU
HeBEPHBIM:

Bapuanm 1:

A) CamMen aBJseTcs pelleCCUBHON TOMO3UTOTOM 110 reHy X;

B) OT gaHHOTrO CKpellMBaHHS C BEPOSATHOCTbIO 1/4 MOXHO MOJIYYUTh NMOTOMKOB C KPYHHBIMHU
YyelysiMU U 6e3 BbIPOCTOB Ha XBOCTE;

C) Iosi0oBHMHA NOTOMKOB, MOJYYEHHBIX OT JAHHOTO CKpelIMBaHUs, OYIeT UMeTh MeJIKUe YelllyH;
D) IloTOMKH, MMelliMe TOJbKO MeJIKMe Yelllyd WUMEIT TaKOW Ke TeHOTHI, KaK W NMOTOMKH
HMerliye 0JHOBPEMEHHO MeJIKMe YelllVU U BOJHUCTBINA Ipe6eHb;

E) OT pnaHHOro ckKpeudBaHWSA IOTOMKHM, 06JajJlaloliye OJHOBPEMEHHO MeJKHMHU YellysMHU,
BOJIHHUCTBIM I'PEOHEM U OTCYTCTBUEM BBIPOCTOB Ha XBOCTE MOTYVT POJUTHCA C BEPOATHOCTLIO 1/16;
F) Y noToMKOB OT JaHHOTO CKpeLUBaHUs MOXeET ObITh TOJIbKO JIBA Pa3HbIX GpEeHOTHIIA.

Bapuanm 2:

A) Camern aBageTcsd pelleCCUBHOW TOMO3UTOTOM 10 reHy X;

B) CamMka c MeJIKUMU YellysIMU MOXeT ObIT TOJbKO FeTePO3UT0TON N0 reHy X;

C) OT pmaHHOTrO CKpellMBaHUsl C BEPOSITHOCTbIO 1/2 MOXXHO MOJYYUTh MOTOMKOB C KPYHMHBIMU
YyellyssMU U BOJIHUCTBIM FpPeOGHEM;

D) IloToMKu, MMewIliye TOJbKO MeJKUe YellyU UMEeKT TaKOW >Xe TeHOTUN, KaK U MOTOMKHU
YMMeliye 0JHOBPEMEHHO MeJIKUe YellYU U BOJHUCTbIN rpebeHb;

E) OT paHHOro cKpelmiMBaHUd NOTOMKHM, 006JiafialolliMe OJAHOBPEMEHHO MEJKUMM YellysIMA U
OTCYTCTBUEM BBIPOCTOB HA XBOCTE, MOT'YT POAUTHCA C BEPOATHOCTBIO 1/8;

F) Y noToMKOB OT JaHHOTO CKpeIlllMBaHUs MOXKET ObITh UeThIPe Pa3HbIX TEHOTHIIA.
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3azanue 14 (ID 30) - 3 6a/11a

O6was 0415 8cex apuaHmMos yacmsv 80npoca:

Bo BpemMs ucc/ieA0BaTe/IbCKOM 3KCNeAMIUY ObIIM OOHAPYKeHb]l TP OCTPOBHEIE NONYJIALUU
KapJIMKOBBIX PaKOHOB. Ha ocTpoBax 1 1 2 06MTAOT APAKOHbI MMeWIIMe 6e/ibIi OKpac, a Ha
OCTpoBe 3 OKpac y BceX JPAaKOHOB KpacHbIi. B ecTecTBeHHOM cpejie Kap/IMKOBBIE APAaKOHBI
U3 pasHbIX NONyJAALUNA HUKOr/Ja He CKpelUBaloTCH, T.K. MaJible pa3Mephl He O3BOJIAIT UM
JleTaTh Ha 3HAa4YMUTeJ/IbHble pacCTOAHUA. OJHAKO B HMCKYCCTBEHHBIX YCJOBHMAX JPAKOHbI
CKpelMBalTCA U OCTAaBJAKT IUIOAOBUTOE IOTOMCTBO. C Ie/bl0 BBIACHUTH XapaKTep
HacJIeJ0BaHUA OKPACKHU Y KapJIMKOBBIX JIPAKOHOB ObL/IO IPOBEAEHO JBa 3KCIIepUMEHTa.
JkcnepuMeHT 1. OT cKpellMBaHUSA KPACHBIX APAKOHOB M3 NonyjasaAnuu 3 ¢ GeJbIMU U3
nonyJiAMM 1 wiaM 2 B mnepBoM NOKOJIEHHMH BCe NMOTOMKHU KpacHble. Bo BTOpoM NnoKoJ/JIeHUH
ruOGpHUAOB HAO/IIAAaeTcs pacienyieHue 1 4yacTpb 6e/bIX M 3 4aCTU KPaCHbIX.

IkcnepuMeHT 2. OT cKpemMBaHUA 6eJibIX JAPAKOHOB U3 momyasanuid 1 u 2 Mmexay co6oil B
IIepBOM NOKOJIEHMH BCe NMOTOMKHM TaK)Ke KpacHble. Bo BTOpOM NnoKoJIeHMM Hab6JIl0AaeTcs
pacienyieHue 9 4yactei KpacCHbIX U 7 YacTei 6eJbIX.

YKakuTe JJd KaXAO0ro M3 CJAeAYIIMX YTBEep)KJeHUH, fABJAETCA OHO BEepHBIM WJIH
HeBEepHBIM:

Bapuanm 1:

A) HacnenoBaHue oKpacay JIpaKOHOB CBSI3aHO C JIeMCTBUEM OJTHOTO FeHa;

B) Besble ApakoHbl U3 nonyaduui 1 ¥ 2 UMeT pPa3HbIA FeHOTU;

C) beusas okpacka opmupyeTcs B pe3y/bTaTe SNMCTaTUYECKOTO Ae¥CTBUSA FeHOB;

D) Bce OGesible ApakKoHbI, TMoJY4YeHHble BO BTOPOM CKpeUIMBAHUW 3KcOepMMeHTa 1, MMeT
OJIMHAKOBBIY I'€HOTHII;

E) Besable apakoHbl, moJyyeHHble BO BTOPOM CKpENIMBAHWM 3KCIepUMeHTa 2, MOTYT HWMETb
DPa3HbIM reHOTHII;

F) Bce kpacHble [ApaKOHBbI, MOJIyYeHHble BO BTOPOM CKpeUIMBAaHUM 3KCIepuMeHTa 1, UMEIOT
OJJMHAKOBBIHA r€HOTHII.

Bapuanm 2:

A) HacsenoBaHue okpacay ApaKOHOB CBSI3aHO C IeCTBUEM JIBYX I'€HOB;

B) Besble gpakoHbl U3 oNyasauui 1 ¥ 2 UMET OJJMHAKOBbIN I'€HOTHUII;

C) bBesnble JpaKkoHbI MOTYT ObITh TOJIBKO pelieCCHBHbIMUA I'OMO3UT0TAMU;

D) Besable apakoHbl, MoJyYeHHble BO BTOPOM CKpENIMBAHWM 3KCIEpUMeHTa 2, MOTYT HMETb
Da3HbIM FeHOTHUII;

E) Bce kpacHble [ApaKoOHBbI, MOJIy4eHHble BO BTOPOM CKpeUIMBAaHUHU 3KCIepuMeHTa 1, UMEIOT
O/IMHAKOBbIY I'eHOTHII;

F) Bce kpacHble ApaKOHBbI, MOJiydYeHHble BO BTOPOM CKpELMBAaHUM 3KCIEPUMEHTa 2, UMEKT
O/IMHAKOBBIY I'eHOTHII.
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3aaanue 15 (ID 32) - 3 6a/11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

Ko6pamu Ha3bIBalOT NMpeAcTaBUTEed HECKOJIBKMX poAoB ceMeiicTBa Acnujbl (Elaphidae).
Yrpoxawinee mnoBeJeHHe KOOpbl XOPOLIO M3BECTHO: OHA MNPUNOJAHUMAETCH, pa3AyBaeT
KaliIIOH M, €C/Id ONAaCHOCTh He HcYe3aeT, OpocaeTcsli Ha MNPOTHMBHMKA M KycaeT. Ho
HEKOTOpbIe KOOPbl HAYYUJ/IMCh He 6pOocaThCAd HAa Bpara, a BbICTpeJIMBaTh B Hero s40M. Huxe
npeacrasjieHo ¢uaoreHernueckoe AepeBo (Kazandjian et al, 2021) HeKOTOpBIX BHU/JO0B
Ko6p. KpyroBbiMu JAuarpaMMaMHM O06GO3HAa4Y€eHO COOTHOLIEHHME KOMIOHEHTOB s/a.
0603HayeHus Ha ApeBe: African - agppukaHckue, Asian - a3uaTckue, non-spitting cobras -
HeIUIIIuecs KOOPBhI, spitting cobras - niwwomuecsa Koopsbl, outgroups - BHEIIHUE IPYINbI,
Toxin key - KOMIOHEHTbI TOKCUHOB.
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[IpoaHa/M3upyiiTe mNpeaCTaBJIE€HHbIA PHUCYHOK M, [JJs KaXJA0oro M3 CjleAylliux
yTBEPK/JEeHU, YKAKUTE, ABJIAETCS OHO BEPHbIM UJIU HEBEPHbIM:

Bapuanm 1:

A) CnocoGHOCTB IJIeBaThcsd 910M KOOPbI NPUOOpEeSY MUHUMYM TPUXKBI;

B) Y Bcex miwronuxca ko6p nosbliieHa KoHeHTpanuud TokcuHa PLA2 (bocdoaunasza A2);

C) OTHOCHTe/NIbHO NPUMHUTHUBHBIE KOOGDBI, GJIM3KHE K 00LIeMy MNpeAKY TPYINbl, OTINYAKTC
00JIBIIMM Pa3HOO6Pa3ueM TOKCUHOB B COCTaBe A/1a;

D) B xoje 3BOJIIOLIMH ¥ KOOP MOSIBUJIMCh HOBbIE KOMIOHEHTHI 51714, OTCYTCTBYIOLIME Y GJIMKAWLIIUX
PO/ICTBEHHUKOB;

E) HesaBucrMMoe pa3BUTHe HOBOHU aJanTallMd HECKOJIbKO Pa3 B paMKax OJHOW TPYNINbl MOXET
TOBOPHUTH 0 HAJIMYMU M3HAYAJIbHbBIX IPENOChIIOK K 3BOJIOLHH B 9TOM HalpaBJIEHUH;

F) PasBuTue npakTH4YecKH WJEHTUYHOTO MeTOoJa 3alllUThbl Yy PA3HbIX BUJOB TOBOPUT O
BO3MOXHOM HaJIMYUU CX0XKEero BEKTOpPa 0TGOPA B IBOJIOIHOHHON UCTOPHUU ITUX BUJIOB.
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Bapuanm 2:

A)
B)
0

D)

E)
F)

Croco6HOCTD NJ1eBaThCs 10M KOOPBI IPUOOGPESY MUHUMYM TPUXK/DL;
Bce nutoroniyecs s/10M KO6pbl 06UTalOT B AQpUKe;

OmelHukoBasa Kobpa (Hemachatus haemachatus) — eJUHCTBEHHBIN NpeACTaBUTE]b aCIUJ0B
(M3 paccMOTpeHHBIX B CTaThe), He OTHocAmMKcA K poxay Hacrtosmue kobpwl (Naja) u
CIIOCOOHBIN IJ1eBaThCA AJIOM;

OTHOCHUTENBHO NPHMUTUBHBIE KOOPHI, OJIM3KHE K OOIIEMY MNPEeJKY TPYOIbL, OTJAWYAIOTCI
00JILIITUM Pa3HO06pa3reM TOKCHUHOB B COCTaBe 4/1a;

AdpukaHckue KOOPbI — MOHOPUIETHYECKAS TPYIINA;

Kak B cayyae a3syaTCKUX KOOGD, TaK U B ciiydyae aQpPUKAHCKUX KOOD, 6aKaWIve POJCTBEHHUKHU
CPVIIIb]l IJIIOIONIMUXCA BHUJAOB OTJMUYAIOTCS IMOBBIINIEHHOW KOHIIeHTpalnueld TokcuHa PLA2Z

(bocdhosunaza A2).
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Tun 3a,aaHm‘71 B. 3ajaHus Ha conmocTaB/IeHUe 3JIEMEHTOB

B 3azaHMfAX JAHHOM 4YaCTH yYaCTHUKAM HeOOXOJUMO MpOoaHaJM3UpPOBaThb pa3jUYHbIe
doTorpadum, pUCyHKH, CXeMbl (OTMeYeHbl apabCKUMU IUpPaMH) U CONTOCTABUTh UM 3JIeMEHTHI U3
JIBYX CIHMCKOB, MPUBEJEHHbIX HIKe (OTMe4YeHbl JJATUHCKUM OYKBaMH U PUMCKUMHU LHppamu). B
KauyecTBe OTBeTa B KaXKJOM 3aJlaHUM YYaCTHUKH JOJDKHbI TPOBECTU CTPEJKH MEXAY
COIOCTABJIIEMBIMHU 3JIEMEHTAMHU.

CucreMa OLl€eHKH:

3a KakJjoe BepHO YKa3aHHOEe COOTBETCTBHE MeXJy 3JieMeHTaMu 1 U 2 pAJoB Wi 2 U 3 pALOB
y4acTHUK noJydaet 0,5 6asa.

3a kaxJ0e HeBepHOoe cooTBeTCTBUE — () 6asI0B.
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3aaanue 16 (ID 35) - 5 6a/1710B

Bapuanm 1

B )KM3HEHHOM LIMKJIe BbICIIMX pacTeHHMH NPUCYTCTBYeT YepeA0oBaHHe N0JI0BOr0 U 6eCrojoro
NMOKOJIEHU.

CooTHecHUTe YaCTH PACTEHMH, U306paKEHHbIE HA PUCYHKAX, C TAKCOHAMH, K KOTOPBIM OHM
npuHajaexar. Omnpejaenure, K Kakoil ¢ase KU3HEHHOro LUK/JIAa OTHOCATCA [AAaHHbIe
CTPYKTYPbI (YYUTBIBATh TOJILKO TO, YTO HENOCPE/JCTBEHHO BU/JHO HA PUCYHKAX).

CnMCOK TAaKCOHOB (CNMCOK U30BITOYEH — €CTh JIMIIHNE TAKCOHBI):
A) Kuacc llokpeiToceMeHHble (Angiospermae);

B) Kiacc CocHoBsle (Pinopsida);

C) Hopotaen [lanopotHuku (Pteridophytina);

D) Knacc XBomoBsie (Equisetopsida);

E) Otgen [lnaynoBugnsble (Lycopodiophyta);

F) Otaen Mxu (Bryophyta);

®a3bl )KU3HEHHOTO0 HUKJ/IA (CIIMCOK U30BITOYEH - eCTh JIMIIHKE (a3bl):
[) Toabko rametoduT (n);

I[I) Tosnbko rameToduT (2n);

[II) Tosbko ciopoduT (n);

IV) Tousbko cnopoduT (2n);

V) T'amertodut (n) u cnopodur (2n);

VI) TameTtoduT (2n) u cnopodut (n);

OTBeT:
KapTunka 1 2 3 4 5
TakcoH A F E C
®a3a »KU3HEHHOro [UKJIa \% \% \Y% IV IV

73



Omeembsi Ha 3a0aHus oaumnuadst «Puszmex» no 6uosozuu. 3akaqumensHsiii sman 2020/21 y4.200 11 KJIACC

3aaanue 16 (ID 35) - 5 6a/1710B

Bapuanm 2

B )KM3HEHHOM LIMKJIe BbICIIMX pacTeHHMH NPUCYTCTBYeT YepeA0oBaHHe N0JI0BOr0 U 6eCrojoro
NMOKOJIEHU.

CooTHecHUTe YaCTHU PACTEHMH, U306paKEHHbIE HA PUCYHKAX, C TAKCOHAMH, K KOTOPBIM OHM
npuHajaexar. Omnpejaenure, K Kakoil ¢ase KU3HEHHOro LUK/JIA OTHOCATCA [AaHHbIe
CTPYKTYPBbI (YYUTBIBATh TOJILKO TO, YTO HENOCPE/JCTBEHHO BUJHO HA PUCYHKaX).

CnHMCOK TAKCOHOB (CNMCOK U30BITOYEH - €CTh JIMIIIHNE TAKCOHBI):
A) Kuacc llokpeiToceMeHHble (Angiospermae);

B) Kiacc CocHoBsle (Pinopsida);

C) Hopotapen [lanopotHuku (Pteridophytina);

D) Knacc XBomoBsie (Equisetopsida);

E) Otgen [lnaynoBugnsble (Lycopodiophyta);

F) Otaen Mxu (Bryophyta);

®a3bl )KU3HEHHOT0 UKJ/IA (CIIMCOK U30BITOYEH - eCTh JIMIIHKE (a3bl):
[) Toabko rametoduT (n);

I[I) Tosnbko rameToduT (2n);

[II) Tosbko ciopoduT (n);

IV) Tousbko cnopoduT (2n);

V) T'ameTtodut (n) u cnopodur (2n);

VI) TameTtoduT (2n) u cnopodut (n);

OTBeT:
KapTunka 1 2 3 4 5
TakcoH F D B A
®a3a »KU3HEHHOro [UKJIa \% IV \Y% \% IV
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3aaanue 17 (ID 37) - 5 6a/1710B

Bapuanm 1

CkesieTHble 3JIEMEHTBbl INpeAcCTaBUTesJell KJjacca Aves HMeKT XOpOLIO M3BeCTHhbIe
0CO0EHHOCTH BHENIHEro cTpoeHus. B 3asanuu npuBegennbl poTorpadum HEKOTOPBIX KOCTEM.
BaM Heo6x0AUMMO ompeAe/MTh Ha3BaHME KOCTH (B HEKOTOPBIX CJAy4YasaX — CJI0XKHOTO
KOCTHOTO OGpa30BaHMsA) U COOTHECTH C NMOAXOJAlled ell XapaKTepHMCTUKOM M3 CIHCKa
(MacmTaé Ha GpOTO He BblJEPrKaH):

CnucoK Ha3BaHUM KOCTEH UJIM C/I0XKHBIX KOCTHBIX 00pa30BaHMil (CIMCOK U30bITOYEH - B HEM
€CTh JIMIIIHHE TePMHUHBI):

A) ArnaHT;

B) BeapeHHas KOCTb;

C) IlneuyeBasi KOCTb;

D) TI'pynHble NO3BOHKY;

E) Koctu roseny;

F) IeBka;

G) CrnoxHbIN KpecTell;

H) Be3biMsiHHAs KOCTb;

[) JlomaTka;

]) Kurouunpr;

K) JlokTeBasi KOCTb;

L) TunuyHbIN LIeHHBIA TO3BOHOK.

CnUCcOK XapaKTepUCTHK KocTedl (COIMCOK M30bITOYEH - B HEM €eCThb JIMIIHHEe
XapaKTepPUCTUKH):
[) KpenuTcs HemocpeACTBEHHO K Yyepeny MpU oMol 1 Mbllesnka;
II) ¥ ntun ux MmoxeTt 6b1Th OT 11 g0 25;
[II) ToJsioBKa 3TON KOCTU BXOAUT B BEPTIAY>KHYIO BIIaJIUHY;
IV) fdBaseTcs cTuonoareM Ha NepeaHell KOHEYHOCTH;
V) CpacratoTcsi BMecTe U SBJISIIOTCS YaCcThIO NOsica NepeJHUX KOHEYHOCTEH;
VI) K Hell KpensTcs BTOPOCTeNeHHbIe Max0Bble Nepbsi;
VII) CocTaB/iSIlOT 4aCTbh OCEBOTO CKEJIETA, K 3JIeMEHTAM KOTOPOU NPUKPEIISIOTCS PEOPa;
VIII) BxoauT B cocTaB mosica nepeJHUX KOHEYHOCTEN U pacrojiaraeTcs J0pcaibHo;
IX) fIBasieTcs yacTbio CBOGOJHOM 3a/JHEH KOHEYHOCTU U HOCUT HAy4YHOe Ha3BaHUe TUOUOTApP3YC;
X) CocTouT M3 NO/|B3/I0LIHOM, CeIa/IUIIHON U IOOKOBOM KOCTeH;
XI) Yactb oceBoro ckesieTa, 06pa3oBaHHasi B pe3y/bTaTe CpacTaHHUsI HECKOJIbKUX ero OT/1eJI0B;
XII) CnoxHoe o6pa3oBaHUe CBOOOJHOW 3aJlHE KOHEYHOCTH, XapaKTEPHOE UCKJIIUYUTENbHO
NTHULAM.
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OTBeT:
KapTunka 1 4 5
Ha3sBaHue KoCTH, in60 06pa3oBaHUsA B C F
OnucaHue I11 IV XII
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3aaanue 17 (ID 37) - 5 6a/1710B

Bapuanm 2

CkesieTHble 3JIEMEHTBbl INpeAcCTaBUTesJell KJjacca Aves HMeKT XOpOLIO M3BeCTHhbIe
0CO0EHHOCTH BHENIHEro cTpoeHus. B 3asanuu npuBegennbl poTorpadum HEKOTOPBIX KOCTEM.
BaM Heo6x0AUMMO ompeAe/MTh Ha3BaHME KOCTH (B HEKOTOPBIX CJAy4YasaX — CJI0XKHOTO
KOCTHOTO OGpa30BaHMsA) U COOTHECTH C NMOAXOJAlled ell XapaKTepHMCTUKOM M3 CIHCKa
(MacmTaé Ha GpOTO He BblJEPrKaH):

CnuCcoOK Ha3BaHUM KOCTEH UJIM C/I0XKHBIX KOCTHBIX 00pa30BaHMil (CIMCOK U30bLITOYEH — B HEM
€CTh JIMIIHUE TEPMHHBI):

A) AtnaHT;

B) BeapeHHas KOCTb;

C) IlneuyeBasi KOCTb;

D) TI'pynHble NO3BOHKH;

E) Koctu roneny;

F) lleBka;

G) CrnoxHbIN KpecTell;

H) BesbiMsiHHAs KOCTb;

[) JlomaTka;

]) Kuwouunpr;

K) JlokTeBasi KOCTb;

L) Tunu4yHbINA HIeHHBINA TO3BOHOK.

CONMCOK XapaKTEPUCTHUK KocTell (COMCOK HU36bITOYEH - B HeM €eCTh JIMIIHUE
XapaKTepPUCTUKH):

D) KpenuTcst HemocpeACTBEHHO K Yepeny Ipy MOMOIIM 1 MBIIIEKa;

1) Y nTui ux MokeT 6bIThb OT 11 10 25;

[11) ['o/10BKa 3TOU KOCTU BXOJUT B BEPTJIYKHYIO BIaJUHY;
IV) ABasieTcsa cTuonoarMeM Ha nepeJHEN KOHEUHOCTH;
V) CpacTraroTcsi BMeCTe U ABJAKTCA YacThIO [10s1ca NepeJHUX KOHEYHOCTeN;
VI) K Heli KpendaTca BTOpOCTelleHHble MaX0BbIe Nepbs;
VII) CocTaBJISIIOT YaCTb 0CEBOI0 CKeJIeTa, K 3JleMeHTaM KOTOpPOM NPUKPeIIAITCS pébpa;
VIII) BxoauT B cocTaB nosica rnepejHUX KOHEYHOCTEH U pacroJiaraeTcs 40pCcaabHO;
1X) flBnseTca 4vacTblo CBOGOAHOM 3aJHed KOHEYHOCTH M HOCUT HayyHOe Ha3BaHHUe
TUOUOTAP3YC;
X) CoCTOUT 13 NOAB3J0LIHON, CeJaJIUIIHON U JIOOKOBOU KOCTEMH;
XI) YacTb oceBOro CKeJsieTa, 00pa3oBaHHas B pe3yJbTaTe CPaCTaHUS HECKOJIbKUX ero OTZeJIOB;
XII) CinoxxHoe 06pas3oBaHME CBOOOJHOUM 3aZjHEM KOHEYHOCTH, XapaKTepHOE HCKJIHYUTEJbHO
OTULAM.
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OTBeT:
KapTunaka 1 2 3 5
Ha3BaHue kocTu 1160 06pa3oBaHUsA E K | G
OnucaHue IX VI VIII XI I
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3aaanue 18 (ID 39) - 5 6a/1710B

Bapuanm 1

C/10)kHOe aHaTOMH4YeCKOe CTpOeHHe BHYTPEHHUX OPraHOB OOYyC/JI0OBJIEHO, BO MHOIOM,
0COOEHHOCTSIMH MX Pa3BUTUSA B 3MOPHOHA/ILHOM Nepuoje (MUrpanusa KJIEeTOK, IOBOPOTHI,
anonTos3 U Jpyrue MeXaHu3Mbl).

OnpegesMTe aHaTOMHU4YeCKOoe O0Opa3oBaHMe 10 CXeMAaTHYHOMY M306pa)KeHHI0 ero
3MOPHMOHA/JIBHOTO Pa3BUTHS, a TaKXKe YKaKUTe, OCHOBHOE GHMOJIOTUYECKH aKTHBHOE
BellleCTBO, KOTOpPOe CeKpeTHpyeTCs JAaHHbIM o6pa3oBaHueM. OGpaTuTe BHMMaHHUe, 4YTO
06pa30BaHUA 0 KOTOPHIX HJAET pedyb Ha CXeMaxX OTMe4eHbl CHHUM LBeTOM. Ec/iM Bbl cuuTaerTe,
YTO JAAaHHOE€ aHAaTOMHUYeCKOoe O06pa3oBaHHe CeKpPeTHPYeT HEeCKOJIbKO OHO0JIOrMYecKu
AaKTHUBHBIX BellleCTB, TO HY>KHO BbIOpaTh OJHO, KOTOpoe BbIAessIeTCA B HaMOGOJbIIMX
KOJINYEeCTBaxX UM CBSI3aHO C OCHOBHOM QpyHKIMeH JAHHOTO 06pa30BaHHUS.

[ .::'-*. _ -.r!_; [ .. xl '-II . f.( ‘\ /,4‘ “;

tddg

CnucoK Ha3BaHMI aHATOMHUYECKHX 00pa30BaHUM (CIUCOK U3OBITOYEH - B HEM €CTh JIMIIHHE
TEpPMMHbI):

A) XeHckue BHYTpeHHUE OpraHbl peNpoyKTUBHOU CUCTEMBI;
B) Mykckre BHYTpeHHUE OpraHbl penpoJyKTUBHOW CHUCTEMBI;
C) Cepaue;

D) HaanoyeuHuky;

E) OpraHbl BblJ|eJINTEJbHON CUCTEMBI (IOYKU U MOYETOYHUKH );
F) IlluToBuaHAd KeJie3a;

G) ToJsioBHOM MO3T;

H) IleuyeHs;

[) IopmxenynodHas kejesa;

]) CeneseHka;

K) KenygoyHo-KUIlI€YHBIN TPAKT;

L) Jlerkue;

CnuCcoK Ha3BaHUM OCHOBHBIX CEKPETHUPYEMbIX GMOJIOTUYECKM aKTHBHBIX BelleCTB (CIMHMCOK
U30bLITOYEH - B HEM €CTh JIMIIHUE HA3BaHUA):
[) AHTMOTEH3HHOTEH;
I[I) HaTpuilypeTuueckuil nenTuzi;
[II) SHkedanuH;
IV) KanbuuTOHUH;
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V) CekpeTus;

VI) AnbpocTepos;

VII) 3puTpomnoaTuH;
VIII) Ilporectepown;

IX) Tpuncus;

X) TectocTepoH;

XI) TumosuH;

XII) CypdakTaHTHBIN 6esioK A

OTBeT:
KapTunka 1 2 £ 4
O6pasoBaHue F c E K B
CeKpeTupyeMoe v 1 VII \ X
BEIeCTBO
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3aaanue 18 (ID 39) - 5 6a/1710B

Bapuanm 2

C/10)kHOe aHaTOMH4YeCKOe CTpOeHHe BHYTPEHHUX OPraHOB OOYyC/JI0OBJIEHO, BO MHOIOM,
0COOEHHOCTSIMH MX Pa3BUTUSA B 3MOPHOHA/ILHOM Nepuoje (MUrpanusa KJIEeTOK, IOBOPOTHI,
anonTos3 U Jpyrue MeXaHu3Mbl).

OnpejesMTe aHaTOMHU4YeCKOoe O0Opa3oBaHMe 10 CXeMAaTHYHOMY M3006pa)KeHHI0 ero
3MOPHMOHA/JIBHOTO PAa3BUTHS, a TaKXKe YKaKMTe, OCHOBHOE GOHMOJIOTUYECKH AaKTHBHOE
BellleCTBO, KOTOpPOe CeKpeTHpyeTCs JaHHbIM o6pa3oBaHueM. OGpaTuTe BHMMaHHUe, 4YTO
06pa30BaHUA 0 KOTOPHIX HJET pedyb Ha CXeMaxX OTMe4eHbl CHHUM LBeTOM. Ec/iM Bbl cuuTaerTe,
YTO JAAaHHOE€ aHAaTOMHUYeCKOoe O06pa3oBaHHe CeKpPeTHPYeT HEeCKOJIbKO OHO0JIOrMYecKu
AaKTHUBHBIX BellleCTB, TO HY>KHO BbIOpaTh OJHO, KOTOpoe BbIAessIeTCA B HaMOGOJbIIMX
KOJINYEeCTBaxX UM CBSI3aHO C OCHOBHOM QpyHKIMeH JAHHOTO 06pa30BaHHUS.
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CnucoK Ha3BaHMI aHATOMHUYECKHX 00pa30BaHMi (CIUCOK U30BITOYEH — B HEM €CTh JIMIIHHUE
TEpPMMHbI):

A) XeHckue BHYTpeHHUE OpraHbl peNpoyKTUBHOU CUCTEMBI;
B) Myckre BHYTpeHHUME OpraHbl penpoJyKTUBHOW CHUCTEMBI;
C) Cepaue;

D) HapnoyeuHuky;

E) OpraHbl BblJ|eJINTEJbHON CUCTEMBI (IOYKU U MOYETOYHUKH );
F) IlluToBuaHAd KeJie3a;

G) ToJsioBHOM MO3T;

H) IleuyeHs;

[) IopmxenynodHas »kesesa;

]) CeneseHka;

K) KenygoyHo-KUIlIEYHBIN TPAKT;

L) Jlerkue;

CnucoK Ha3BaHUMN OCHOBHBIX CEKPETHUPYEMbIX GMOJIOTUYECKM aKTHBHBIX BelleCTB (CIMHMCOK
U30bLITOYEH - B HEM €CTh JIMIIHAE HA3BaHUA):
[) AHTMOTEH3HHOTEH;
I[I) HaTpuilypeTuueckuil nenTuzi;
[II) SHkedanuH;
IV) KanbuuTOHUH;
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V) CekpeTus;

VI) AnbpocTepos;

VII) 3puTpomnoaTuH;
VIII) Ilporectepown;

IX) Tpuncus;

X) TectocTepoH;

XI) TumosuH;

XII) CypdakTaHTHBIN 6esioK A

OTBer:
KapTunaka 1 2 3 4 5
O6pa3oBaHue H G E I A
CexkpeTupyemoe I I VII IX VIII
BellleCTBO
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3aaanue 19 (ID 41) - 5 6a/1710B

Bapuanm 1

C noMoLIbI0 TeHHOW MHKEHEPHH MOXKHO CO03/aBaTh reHeTUYEeCKHe KOHTYPbI, KOTOpbIEe GYAYT
BBINOJIHATH MpOCTeiiliue Jornyeckue omepanuu. FeHeTHYeCKU KOHTYpP - rpynmna reHos,
CBSI3aHHBIX JPYT C JPYroM aKTUBUPYIOLUIUMHI WIN penpeccupywimumu cBa3samu. [lepes Bamu
IATh reHeTU4eCKUX KOHTYPOB (1-5), KoTopble BBOAUINCH B KJIETKH 6akTepuu E.coli.
0603HavYeHUs:

cTpesika U Ps - cuibHbIA mpoMoTOp (AJ11 TPAaHCKPUINIIUU He TpeGyeT MPUCYTCTBUS GesKa-
aKTHBaToOpa);

cTpesika M Pw - cs1a6b1i1 npoMoOTOP (AJ151 TPAaHCKPUIILMY TPeoyeTcsl 6e/I0K aKTUBATOP);

GFP - reH 3es1eHOro ¢gyiyopecueHTHOro 6eJsiKa;

araC - reH 6eJ/IKa-aKTMBaTOpa, KOTOPbI CBA3bIBAETCS C MOCJAeA0BaTe/JIbHOCTbI ara Mpu
JL06aBJIEeHUU apaGUHO3bI;

CAP - Ge/10K-aKTHMBAaTOp, CBA3bIBAETCA C NMOC/IEL0BATEJbHOCTHIO Cap NPHU HA/IM4YUe B KJIeTKe
nAM®;

Lacl - reH 6esika-pempeccopa, KOTOPBIii CBA3bIBAE€TCA C MNOCJEA0BaTeJbHOCTbIO lac B
OTCYTCTBHE JIAKTO3bI;

TetR - reH OGeJsika-pempeccopa, KOTOPbIA CBS3bIBAE€TCA C MOC/JA€J0BaTe/JIbHOCTbIO tet B
OTCYTCTBHE TeTPALMK/INHA;

TrpR - ren Gesika-penpeccopa, KOTOPbIi CBS3bIBAETCA C MOC/JA€J0BATEJbHOCTBIO trp mpu
Ha/IMYUM B KJIeTKe TpuntodaHa;

Fur - reH GeJika-penpeccopa, KOTOPbIH CBSI3bIBA€TCS C MOC/E€A0BaTeJbHOCTHIO fur mpu
BbICOKOW KOHLleHTpanuu HoHoB Fe2+,

B ciy4yae, eciM Ha NOPOMOTOpPe OJHOBPEMEHHO MPUCYTCTBYWOT O6€/IKM aKTUBATOP H
penpeccop, TO penpeccus JOMUHHPYET.

ConocTraBbTe NOKa3aHHble KOHTYpbl C Hau6Go/iee MOJAXOASIIUM ONMCAHUEM MeXaHHU3Ma
pa6oThl KOHTYypa (cnucok A - E) u ¢ Tumom oTBeTa (cnucok I - V):

LEH&E A o sl H HES rrean . s [T a—————

_E GEF =

: o— > S

Lirrn 4 et

[No/THOEe WJIK YaCTUYHOE ONMCaHMe MeXaHU3Ma:

A) AraC B mpucyTcTBUU apabuHO3bl akTUBUpPYeT TpaHckpunuuto GFP, a Lacl B oTcyTcTBUHE
JIAKTO3bI N0JaBJisdeT TpaHckpunuui GFP;

B) AraC B mnpucyTcTBUM apabuHO3bl akTuUBUpyeT TpaHckpunuuio GFP u Lacl, a CAP B
npucytcTBUUA UAM® akTuBUpytoT skcnpeccuio GFP u TetR;

C) Fur B npucytctBuu Fe2* unu TrpR B npucyTcTBUU TpunTodaHa noJaBasdoT akcnpeccuio GFP;
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D) Fur B npucytctBumu Fe?* nogasssieT skcnpeccuto TrpR, a TrpR B npucyTcTBuu TpunrtodaHa
NnoJaBJAOT 3Kcnpeccuto GFP;
E) AraC B npucyTCTBHUM apabUHO3bI aKTUBUPYeT 3kcnpeccuto GFP;

Tun oTBeTa. IKcnpeccusa GFP Ha6/04aeTca TOJIBKO B cjaejywomed (-MX) KOMOMHARUU (-AX)
CUTHAJIOB:

[) BoTcyTcTBUHU CUTHAJIOB, B IPUCYTCTBUH TOJBKO CUTHa/IA A, B IPUCYTCTBUU 060UX CUTHAJIOB;
II) B mpucyrcTBuu curHasna A (cucrema ¢ OJJHAM CUTHAJIOM);
[II) B npUCyTCTBUM TOJIbKO CUTHAJIa A UJIU B MPUCYTCTBHUU TOJILKO CUT'HasA B;
IV) B npucyTcTBUU 060MX CUTHAJIOB;
V) B oTcyTcTBHUE 060UX CUTHAJIOB;

OTBerT:
KapTunka 1 2 3 4 5
MexaHU3M E A D C B
Tum oTBeTa I1 A% I A I11
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3aaanue 19 (ID 41) - 5 6a/1710B

Bapuanm 2

C noMoLIbI0 TeHHOW MHKEHEPHH MOXKHO CO03/aBaTh reHeTUYEeCKHUe KOHTYPbI, KOTOpbIE€ GYAYT
BBINOJIHATH MpOCTeiiliue Jornyeckue omepanuu. FeHeTHYeCKU KOHTYpP - rpynmna reHos,
CBSI3aHHBIX JPYT C JPYroM aKTUBUPYIOLIUMHI WIK pelpeccupywimumu cBa3samu. [lepes Bamu
IATh reHeTU4eCKUX KOHTYPOB (1-5), KoTopble BBOAUINCH B KJIETKH 6akTepuu E.coli.
0603HavYeHUs:

cTpesika U Ps - cuibHbIA mpoMoTOp (AJ11 TPAaHCKPUINIIUU He TpeGyeT MPUCYTCTBUS GesKa-
aKTHBaToOpa);

cTpesika M Pw - cs1a6b1i1 npoMoOTOP (AJ151 TPAaHCKPUIILMY TPeoyeTcsl 6e/I0K aKTUBATOP);

GFP - reH 3eseHOro ¢giyopecueHTHOro 6eJsikKa;

araC - reH 6eJ/IKa-aKTMBaTOpa, KOTOPbI CBA3bIBAETCS C MOCJAeA0BaTe/JIbHOCTbI ara Mpu
JL06aBJIEeHUU apaGUHO3bI;

CAP - Ge/10K-aKTHMBAaTOp, CBA3bIBAETCA C MOC/IEL0BATEJbHOCTHIO Cap NPHU HA/IMYUe B KJIeTKe
nAM®;

Lacl - reH 6esika-pempeccopa, KOTOPBIii CBA3bIBAE€TCA C MNOCJEA0BaTeJbHOCTbIO lac B
OTCYTCTBHE JIAKTO3bI;

TetR - reH OGeJsika-pempeccopa, KOTOPbIA CBS3bIBAE€TCA C MOC/JA€J0BaTe/JIbHOCTbIO tet B
OTCYTCTBHE TeTPALMK/INHA;

TrpR - ren Gesika-penpeccopa, KOTOPbIi CBS3bIBAETCA C MOC/JA€0BATE/JbHOCTBIO trp mpu
Ha/IMYUM B KJIeTKe TpuntodaHa;

Fur - reH GeJika-pemnpeccopa, KOTOPbIH CBSI3bIBAeTCS C MOC/EeA0BaTeJbHOCTHIO fur mpu
BbICOKOW KOHLleHTpanuu HoHoB Fe2+,

B ciy4yae, eciM Ha NOPOMOTOpPe OJHOBPEMEHHO MPUCYTCTBYWOT O6€/IKM aKTUBATOP H
penpeccop, TO penpeccus JOMUHHPYET.

ConocTtaBbTe NOKa3aHHble KOHTYpbl C Hau6Go/iee MOJAXOASIIUM ONHMCAHUEM MeXaHHU3Ma
pa6oThl KOHTYypa (cnucok A - E) u ¢ Tumom oTBeTa (cnucok I - V):

Conrvian A T Todhas il i s oraan G LU 2
a4 [= -
Ps Ps B : =
_-.I_'I'-'\_...'_ 17 ———l, GIP
Tigk GEE = gy " Py e

P,
Lo A: spofiescm . o

Capur [ o des z =
s Pw i

INo/tTHOEe WJIK YacTUYHOE ONHMCaHMe MeXaHU3Ma:

A) AraC B npucyTCTBUU apabUHO3bl aKTUBUPYET TpaHCKpuMuui TrpR, KOTopblil B IPUCYTCTBUU
TpuntodaHa noaasssgeT TpaHckpunuuw GFP;

B) AraC B mpucytcTBuu apabuHosbl uau CAP B mpucytctBur HAM® aKTUBUPYIOT 3KCIPECCUI0
GFP;

C) TrpR B npucyTcTBUM TpunTodaHa noAapseT TpaHcKkpuniuwo GFP;
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D) Fur B mnpucyrcrBuu Fe2* mopasssier akcnpeccuto GFP u TetR, a TrpR B mnpucyTcTBUH
TpunTodaHa nojasiset skcnpeccuto GFP u Lacl;

E) AraC B mpucyTCTBHMM apabuHo3bl akTuBUpyeT TpaHckpunuuio GFP, a TrpR B mpucyrtcrBue
TpunTodaHa noJasiseT TpaHckpuniuio GFP;

Tun oTBeTa. IKcnpeccusa GFP HaG/04aeTca TOJILKO B ciaejywoumen (-ux) KOMOMHARUU (-1X)
CUTHAJIOB:
[) BoTtcyTcTBue curHana A (cuctema ¢ OJHUM CUTHAJIOM);

II) B npucyTcTBUY 060MX CUTHAJIOB MJIM B OTCYTCTBHE 0O0UX CUTHAJIOB;

[II) B oTCcyTCTBUU CUTHAIOB, B IPUCYTCTBUHU TOJIBKO CMTHaJja A, B IPUCYTCTBUH TOJIBKO CUTHaJa
B;

IV) B npucyTCTBUM TOJIBKO CMTHasa A, B IPUCYTCTBUHU TOJIBKO CUTHasa B, B mpUCyTCTBUU 060UX
CUTHAJIOB;

V) B npucyTCTBUH TOJBKO cMrHasa A (cucTeMa C AByMs CUTHaJIaMu);

OTBerT:
KapTunka 1 2 3 4 5
MexaHU3M C A B E
Tum oTBeTa I I11 A% A I1
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3aaanue 20 (ID 43) - 5 6a/1710B

Bapuanm 1

Y ApakoHOB B ramiongHoMm Ha6ope 10 xpomocom (n=10). CooTrHecuTe Ppa3bl UHTEepPPa3bl U
JieJieHHs KJIeTOK, KoJin4yecTBO xpomocoM U HUuTel /IHK B KoHIle Kaxkao0# ¢a3bl U IpoLeccsl,
NPOUCXOALUMHU B 3TH Ppa3bl.

Huxe npuBejeHbl Ha3BaHUS Pa3/IMYHbIX pa3 MHTepda3bl ¥ Npouecca Je1eHus KIeTOoK:
®a3za 1: UuTepdasza S

®a3za 2: AHadasa MuTO3a

®asza 3: [Ipodaza meiioza |

®a3za 4: AHadasza merosa |

®aza 5: Tesodasza meiiosa Il

IIpoueccel, npoucxoAye C XpOMOCOMaMHU B JaHHYI0 a3y (CIMCOK U36bITOYEH - B HEM €CTh
JIMIIHHUE MPOLEeCChI):

A) JHK pensuuupyeTcsi, XpOMOCOMbI CTAHOBSTCS ABYXPOMAaTHAHBIMU;

B) B paumsouHON KJIeTKe KaxK/Jasl XpoMaTHU/Ja CTAHOBUTCS CaMOCTOSITEJIbHOW XPOMOCOMOM,
OZJHOXpPOMaTU/Hble XPOMOCOMBI PACXOASITCS K MOJIFOCAM KJIETKHY;

C) ®opmupyloTcs ABa s/ipa, CoAepKallie AUMJIOUIHbIA Habop XpOMOCOM;

D) T'oMosorMyHbIe XPOMOCOM BCTYNAlOT B KOHBHOTallMI0 WU MeXAY HHUMHU MPOUCXOAUT
KPOCCUHTOBED;

E) DBuBajieHTbl BBICTPAaUBAIOTCA B 06/1aCTH 3KBATOPA KJIETKH;

F) BuBasieHT pa3pbIBalOTCs, ABYXPOMATHUAHbIE XPOMOCOMbBI OTXO/IAT K MOJIOCAM KJIETKHU;

G) QopmupyloTCca KJIETKH, siipa KOTOPBIX COJAepXaT TalJIOWAHbIA HAbop ABYXPOMaTHUAHBIX
XpOMOCOM;

H) B ransiouiHON KJeTKe JBYXpOMaTHU/Hble XPOMOCOMbI BbICTPAaUBAIOTCS B 06JIaCTH 3KBaTOpa
KJIETKU;

[) B ramjouHON KJETKe KaxAas XpoMaTHJa CTAHOBUTCS CaMOCTOSITEJIbHONW XPOMOCOMOM,
OZHOXpPOMaTHU/Hble XpPOMOCOMBI PACXOAATCA K MOJI0CAM KJIETKH;

]) ®opMupynTcsd KIETKH, s[pa KOTOPbIX COJep>KaT ramouJHbl Habop OJHOXPOMATH/HBIX
XpPOMOCOM.

KosmmyectBo xpomocom u HUTeld JJHK (cnuMcOK M36bITOYEH — B HEM €CTh JIMIIHUE TEPMUHBDI.
HO, OBPATUTE BHUMAHHME, yTo Kosim4ecTBO XxpomocoM U HUTen JHK mMoxkeT coBnaaaTh B
HECKOJIbKMX (pa3ax, T.e. 04HA U Ta XKe nudpa MoKeT UCN0/Ib30BAThCS HECKOJIBKO pa3):
[) 20 xpomocom, 20 Huteit JJHK;
1) 20 xpomocowm, 40 nuteit JJHK;
[II) 10 xpomocowm, 20 nuteit JJHK;
IV) 10 xpomocom, 10 uuteit JIHK;
V) 40 xpomocom, 40 uuteit JJHK;

OTBerT:

da3a 1 2 3 4 5

IIpoueccsl,
npoucxojsAuume ¢ A B D F ]
XpOMOCOMaMH

KosinuecTBO XpomMocom

u uuTeit THK II \' II II IV
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3aaanue 20 (ID 43) - 5 6a/1710B

Bapuanm 2

Y ApakoHOB B ramiongHoMm Ha6ope 10 xpomocom (n=10). CooTrHecuTe Ppa3bl UHTEepPPa3bl U
JieJieHHs KJIeTOK, KoJin4yecTBO xpomocoM U HUuTel /IHK B KoHIle Kaxkao0# ¢a3bl U IpoLeccsl,
NPOUCXOALUMHU B 3TH Ppa3bl.

Huxe npuBejeHbl Ha3BaHUS Pa3/IMYHbIX pa3 MHTepda3bl ¥ Npouecca Je1eHus KIeTOoK:
®a3za 1: Tesnodpaza muTo3a

daza 2: MeTadaza meiiosa |

®asza 3: Tesodasza meiiosa |

®a3za 4: MeTadasa meiriosa Il

®aza 5: Anadaza meiiosa Il

[Ipoueccel, npoucxoAuye C XpOMOCOMaMHU B JaHHYI0 a3y (CIMCOK U36bITOYEH - B HEM €CTh
JIMIIHUE MPOLEeCChI):

A) JHK pensuuupyeTcsi, XpOMOCOMbI CTAHOBSTCS ABYyXPOMaTHAHBIMU;

B) B paumsouHOM KJIeTKe KaxKJasg XpoMaTU/Ja CTAHOBUTCS CaMOCTOSITEJIbHOW XPOMOCOMOM,
OZJHOXpPOMaTU/Hble XpPOMOCOMBI PACXOASATCS K MOJIF0CAM KJIETKHY;

C) ®opmupyroTcs ABa s/ipa, coAeprKallie JUMJIOUIHbIA Habop XpOMOCOM;

D) T'oMosiorMYHBIE XPOMOCOM BCTYMAlOT B KOHBHOTallMI0 WU MeXAYy HHUMHU MPOUCXOAUT
KPOCCUHTOBED;

E) DBuBajieHTbl BBICTPAaUBaAIOTCA B 06/1aCTH 3KBATOPA KJIETKH;

F) BuBasieHT pa3pbIBalOTCs, ABYXPOMATHUAHbIE XPOMOCOMbBI OTXO/IAT K MOJIOCAM KJIETKHU;

G) ®opmupyloTCca KJIETKH, si/ipa KOTOPBIX COJAepaT TalJIOWAHbIA HAbop ABYXPOMaTHUAHBIX
XpOMOCOM;

H) B ramsiouHol K/JIeTKe JBYXpOMaTHU/Hble XPOMOCOMbI BbICTPAUBAIOTCA B 06JIaCTH 3KBaTOpa
KJIETKY;

[) B ramsouHON KJETKe KaxJas XpoMaTHJa CTAHOBUTCS CaMOCTOSITEJbHOM XPOMOCOMOM,
OZHOXpPOMAaTHU/ Hble XpPOMOCOMBI PACXOAATCA K MOJIFOCAM KJIETKH;

]) ®opMupynTcid KIETKH, s[pa KOTOPbIX COJep>KaT ramjouJHbli Habop OJHOXPOMATH/HBIX
XPOMOCOM.

KosmmyectBo xpomocom u HUTed JJHK (cnuMcOK M36bITOYEH — B HEM €CTh JIMIIHUE TEPMUHDI.
HO, OBPATUTE BHUMAHHME, yTo Kosim4ecTBO XpomocoM U HUTerl JHK mMoxkeT coBnaaaTh B
HECKOJIbKMX (pa3ax, T.e. 04HA U Ta Ke nudpa MoKeT UCN0/Ib30BaAThCS HECKOJIBKO pa3):
[) 20 xpomocom, 20 uuteit JJHK;
II) 20 xpomocom, 40 nuteit JJHK;
[II) 10 xpomocowm, 20 nutet JJHK;
IV) 10 xpomocom, 10 uuteit JIHK;
V) 40 xpomocom, 40 nuteit JJHK;

OTBerT:

da3a 1 2 3 4 5

IIpoueccel,
npoucxojsuume C E G H I
XpOMOCOMaMH

KosimyecTBO XpoMocom
u Huten JTHK
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3a/jlaHMfIX JAHHOM YacTH B Hadaje HJeT yCJOBHE 33/auM, a 3aTeM K HeMy 3aJjaeTcs
HEeCKOJIbKO BonpocoB. OTBeThl Ha BONPOCHI JO/GKHBI OBITh 3alMcaHbl B BUJe TekcTa. O6paTuTe
BHUMaHUE, YTO OTBETHI HA BONPOCHI J0JKHBI ObITh MAKCHUMAIbHO KPATKUMHU U TMOJHBIMHY, CIEAYET
u3beraTb 60JIbIIMX 00'bEMOB TEKCTA HE MO CYyTH 3a/laHHOT0 BOMpoca.

CucremMa OLl€eHKH:
[IpuBeneHa B OTBeTE AJIS1 KAXKA0T0 3a/laHUS OTAEJbHO.
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3aganue 21 (ID 52) - Makcumym 10 6a110B

B pacmimppoBKe reHeTHYeCKOro Koja O60JbIIYI0 POJIb ChIrpajii ONBITHI MO TPaHCASALUHU
HCKYCCTBEHHO CHHTE3HUPOBAHHBIX PHK. Takue PHK CHHTEe3HPOBA/INCh U3
Hykjeo3uaaudocdaTos c nomounibio pepMeHTa NOJAUHYKIAeoTUAPOCHOopuIassl. B npooUpKy
AO06ABJISAJINCh pa3/iMyHble HykjJeo3duaaudochaTbl B U3BECTHOM COOTHOLIEHHMH, U JAajiee
NnoJIMHyKJIeoTugPpocpopuiasa cjay4aMHbIM O006pa3oM KOMOMHUPOBaJA /[00aBJIeHHbIE
HYKJIEOTH/bI B NOJIUMepHbIe Henodku. [locae atoro mosyyenanie PHK TpaHncaupoBasuch B
0eCcKJIETOYHOM cucTeMe CHHTe3a Gesika. Onpejesisis, KaAKMe aMMHOKHUC/IOThl BCTPEeYaJaucCh B
TaKUX NEeNTUAAX, MOXXHO ObLJIO CJeJjiaThb BbIBOJ, O HYK/JIE€OTHJHOM COCTaBe TPHILJIETOB,
KOAMPYIOIIUX pa3Hble aMMHOKHUC/IOThI.

lNemerAmeckmll ka1 (APHK)

il sl Bropos ocEosasne Themhe
(NEOBAHRE | ;. | GCHOBNEER |
¥ | O A T

Qen Cep Ty L v
) e Cep Tup Ll I
Jleit Cep ; A
Tien Cep Tpm r
Jen Tipo THE A ¥
i Jleid Tipa T A i
Jlefi ITpa [ aam Apr A
Jlefi T Cnm Ag T
13e Tpe AcH Cep v
N Tiae Tpe Acm Cep 1
4 L1 Tpe i Aqr A
Bt Tpe Pil'x ] Agr I
Baa ATA ALT [ mi ¥
r Ban i A Fm u
Baa Aan oy m A
Baa | Aan [ov 0 1 I

OTBeThTe Ha C/IeAyLIye 0BONPOCHI:

1. Kakue TpuIieTel MOXHO O060HapykuTb B PHK, cHHTe3MpOBaHHBIX C MOMOIIbIO
nosinHykaeotuadocdopunassl us cMecu AI® u Y/I® B cooTHomenuu 3:17

2. C Kako# 4acTOTOM OYAYT BCTpeyaThCsl yKa3aHHbIe B MPeAbIAyIleM NyHKTe TpumiaeTbl B PHK?
3. Kakue aMHUHOKHUCJIOTBI OYyAyT OOHApyKMBATbCsd B MOJMIENTHAAX, 00pasyoLUXcI NpHU
TpaHcasauuu Takux PHK?

4. B KaKOM COOTHOILEHHUMU OYAYyT MOJYy4YaTbCs YKa3aHHble aMUHOKUCJIOTHI B nentupax? OTBeT
3alMIIUTE B CAeAylleM Buje: apr:rau:cep = 12:3:4 (AaHHble aMUHOKUCJIOTBHI U COOTHOILEHUE
NpUBE/IEHDI JIJIs1 IpUMeDpa).

OTBerT:

1. Kakue Tpumaetrsl MOXHO 060HapykuTb B PHK, cuHTe3MpoBaHHBIX C MOMOILbIO
noJiMHyKaAeotuadocpopuiasnl u3d cmecu AJJ® u YI® B cootHomenuu 3:17?

2. C kako# 4acToTo¥ 6yAyT BCTpedyaThCs YKa3aHHbIe B IpeAbIAYyIeM NyHKTe TpumieTbl B PHK?
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3. Kakuve aMMHOKMCJIOTBI OyAyT OOHApyKMBaTbC B MNOJUNENTHJAX, O0Opa3yWOIIUXCAd MpPU
TpaHcAAnUY Takux PHK?

4. B KakoM COOTHOIIEHUH 6y,CLYT moJjiyd9aTbCAd yKa3aHHbl€ dMHUHOKHCJ/IOTHI B nenTH,an? OTBeT
3allMIuTe B cileayrmeM BUJe:. apr.rjau:.cep = 12:3:4 (,Z[aHHbIe dAMHWHOKHCJIIOTBI U COOTHOIIEHHE

IpuBeaAEHbI AJIA IIpUMEPA ).
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3aganue 22 (ID 54) - Makcumym 10 6a110B

O6was 05 8cex eapuaHMos yacms 80npoca:

Y ApaKoOHOB reTeporaMHbI{ MOJI My>KCKOH, OJHAKO M0JI0BO AUMOpP(PU3M He BbIpaKeH, YTO
He JaeT BO3MOXXHOCTH OT/JIMYUTh CaMILOB OT CaMOK IIPpU HAOJIIOJEeHMH HA PaCCTOAHMM.
N3y4yMB HECKOJIbKO MOMyJSIMHA APAKOHOB, JPAaKOHOBeAbl OOHAPYKHMJIU ABa NMPHU3HAKaA MO
KOTOPBIM MO>XHO OTJINYAaTh CaMLIOB OT CaMOK 6e3 OJIM3KOro KOHTAaKTa. /laHHble IPU3HAKHU
BCTpeYalTCcAa JAaJIeK0 He y BCeX CaMIOB B MONYJSAUMU U HMEKT pPa3HbIi MeXaHHM3M
HacJeJ0BaHUA.

[Ipy3HaK «CHHee IJIaMA» BCTpe4YaeTCs MCK/JIKYHMTE/bHO Yy CaMIlOB M HUKOrJa He ObLI
BbisfiBJIeH y caMOK. [IpuyeMm, ecim camern, 06J1ajaeT CMHUM IJIaMEHEM, BCe €ro ChIHOBbA
06s3aTeJIbHO YyHac/JleAyKT 3TOT NpU3HaK. /JloyepsAM JaHHBIM @NpPU3HAK HHUKOrja He
nepeaaercda. Eciim camern, He MMeeT JAaHHOro NMpPU3HAKAa, BCe ero NMOTOMKHM Bcerja MMelT
O06bIYHOE XKeJITOe IJIaMH.

[Ipu3HaK «cuAIAA Yellysa» TaKxKe NPOSABJSAEeTCA NPeuMyIleCTBEHHO Yy CaMIi0OB, HO ObLIO
BbISIBJIEHO HECKOJIbKO CaMOK C TaKMM THMNOM 4ellyd. OT CKpellUBaHUSA AAHHBIX CaMOK C
caMIlaMH, UMEIMMH OOBIYHYI0 MAaTOBYI0 Yellyl0 BCe CbIHOBbSl BCerja MMeKT CHUAKIIYIO
Yeluylo, a CAMKH 0ObIYHYI0 MAaTOBYIO.

OTBeThbTe Ha cJleAyl0LiUe NOABONPOCHI:

1. Kak HacsiefyroTcd MIPU3HAKU KCUHEE IJIaM» U «CUALIas Yelysa»n?

2. CKoJIbKO aJljiesiedl reHa, 00yclaBJUBaIOLIEr0 pa3BUTHE CUAIOILEN Yellyu OMMCAaHO B 3ajayve?
BBeauTe 0603HaYeHUs] U HA30BUTE I3TU a/lleJd, €CTb JHU CpeJU HHUX [OMUHAHTHble H
peLeccuBHbIe?

3. CkoJIbKO aJsijiesiel reHa, 00yc/IaBJMBAIOLIEr0 Pa3BUTHE CMHErO IJIaMEHU OMMCAHO B 3ajayve?
BBeauTe 00603HaYeHUs] U HA30BUTE I3TU a/lleJi, €CTb JM CpeJU HHUX [OMHUHAHTHble H
peLeccuBHbIE?

4. OT ckpelMBaHUsI CAMKH C 0ObIYHOM MaTOBOU Yelllyel U camlla C 06bIYHONM MAaTOBOM Yellyel 1
CMHUM IlJIaMeHeM T[OoJiy4eH [JieTeHbIl, HMEWLHUN CUAKLYI 4Yellyl U CUHee [JaMf
ofHOBpeMeHHO. OnpeseiuTe reHOTUIIBI POAWTENEN U IOTOMKA.

OTBerT:

1. Kak HacsenyroTcsa NpU3HAKU «CUHEe IJIaMA» U «CUAIIAA Yellysi»?

2. CkoJbKO ajiesieil reHa, 06yC/JaBJAMBAIOLIETO PAa3BUTHE CUSIONIEN Yellyd ONMKCAHO B 3afaye?
BBeauTe o0603HAauYeHUS] M HA30BUTE 3TU a/lJiesid, eCTb JIM CpeJu HHUX JOMHHAHTHble U
elieccuBHbIe?

3. CKoJIbKO aJsjiesiel reHa, 00yCJIaBJIMBAIOLEr0 pa3BUTHE CUHEro IJIaMeHU ONMMCAaHO B 3ajayve?
BBeauTe o0603HaYeHUs] U HA30BUTE I3TU alleJi¥, €CTb JHU CpeJu HHUX [OMHUHAHTHble H
peLeccuBHbIE?
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4. OT ckpelMBaHUsI CAMKH C 06bIYHOM MaTOBOU Yelllyel U camIla C 06bIYHONM MAaTOBOM Yellyel 1
CMHUM IJIaMeHeM TOoJIydYeH [IeTEHbIll, HMEWIIUA CUSIIYI Yellylw U CHHee IJIaMs
ofiHOBpeMeHHo. Onpesie/iuTe reHOTHUIIbl POAUTEJeN U TOTOMKA.
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