3asaHyusA OJIMMIIMAAbI MIKOJbHUKOB «®PH3TEeX» 10 OM0JIOTHH
2020/21 y4. rop,
3aK/IlDYUTE/JILHBINM 3TaN

3AIAHMA /1A 11 KJIACCA

BaAaHI/IH OJIMMITIHNA /bl OBbL/IN pa3acsieHbl Ha ABEC YdCTHU
(BpeMs BbINOJTHEHHA 3aAaHMI KaOXK/0H YacTH - 120 MUHYT, epepbIB MeXAY YacTAMH - 1 yac)
MakcumyM 3a BClo osimMmnuaay: 180 6asioB

B Ka)kA0# 4aCcTHU BCTPEYaKTCs 3a4aHUS TPeX TUNOB:
Tun A: 3a1aHus C HECKOJIBKMMU BEPHbIMU OTBeTaMU (Bcero 15 3aganuii, cymma 45 6as1y10B)
Twun B: 3aganusa Ha conocTaB/ieHus (Bcero 5 3a7jlaHuii, cymMma 25 6as1ioB)
Tun C: 3agauu co cCBOOOJHBIM OTBETOM (Bcero 2 3aJjaHusi, cymma 20 6aJ1jioB)
MakcumyM 3a 0aHY 4YacTh: 90 6a/110B
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Tun 3aganuii A. TecToBble 3aJaHUA C MHOXKEeCTBEHHbIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3aaHUsIX JaHHOM YacTH B HavaJle UJeT YCJI0BHeE, a 3aTeM LIeCTb BApUAHTOB O0TBeTa (Mo
6ykBamMu oT A fj0 F). YyacTHHKaM HEOGXOAUMO ONPEAETUTD, IBASETCS JIM KaXKAbIH U3 BApUAHTOB
OTBETa BEpPHBbIM (MOAXOAUT MoJ GOPMYJHMPOBKY 3a/laHUsI) UM HEBEPHBbIM (He MOAXOAUT MO,
bopMyIMpOBKY 3a/laHus ). B kaxkjoM 3a/jlaHuu MoXKeT 6bITh OT 0 10 6 BEpHbIX BApPUAHTOB OTBETA.

CucreMa OLl€eHKMH:
3a Kax/Jj0e MpaBUJIbHO OTMEUYEHHOE YTBEPXKIEHUE MOXKHO Moy4uTh 0,5 6asia
3a Kax/Jj0e HEMpaBUJIbHO OTMeUeHHOe yTBepkieHue — 0 6as1/10B
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3aaanue 1 (ID 2) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Pa3sHooGpa3ue TPUXOM B pacTUTE/IbHOM MUPe Ype3BbIYailHO BeJIMKO. TpUXoMblI pa3/iMyalTcs
1o ¢popme, pasmepy, CTPYKType, MeCTOI0102KEHHUI0, CIIOCOGHOCTH CEKPeTUPOBaTh M T.A.

Ha MukpodoTorpadpuax Huxe npeacrabBjaeHbl ABa TUIIA TPUXOM.

YKakuTe AJIf1 KaXKA0r0 U3 CJIeAyIIIUX YTBEPKAeHUH, ABJ/ISAETCA OHO BEPHbIM UJIH HEBEPHBIM:

Bapuanm 1:

A) Tpuxombl MOTYT GOPMHUPOBATHCS KaK Ha BEreTaTUBHBIX, TAK U HA TeHePaTUBHBIX OpTraHax;

B) B o6pa3oBaHUM TPUXOM NPUHUMAIOT y4acCTHe KJIETKU 3NUAepMUCca U TapeHXUMbl IEPBUYHON
KOpBI;

C) Y HeKOTOpBIX pacCTEHUH OJIUH OPTaH MOTYT MOKPbIBATh HECKOJIBKO Pa3HbIX TUIIOB TPUXOM;

D) TpuxoMbl MOTYT 3alMILATh PACTEHUA OT HACEKOMBIX-BpeAuTeJIeH;

E) Ha doTorpaduu A kporoiujasi oAHOKJIETOYHASA TPUXOMA;

F) Ha ¢oTtorpaduu b xenesucras TpuxoMa ¢ MHOTOKJIETOYHOW 'OJIOBKOH.

Bapuanm 2:

A) Oco6eHHOCTH TPUXOM /11 HEKOTOPBIX TPYII PACTEHUN ABJISIOTCS Ba>KHBIM TAKCOHOMHYECKUM
IPHU3HAKOM;

B) VY HekoTOpBIX pacTeHUH OJIUH OpPTraH MOTYT MNOKPbIBATh HECKOJIBKO Pa3HbIX TUIIOB TPUXOM;

C) TpuxoMbl HEKOTOPBIX paCcTeHHWH 3alUILAOT HMX OT H3OBITOYHOrO YJbTPadUOJIETOBOIO
U3JIy4YeHUs;

D) 2Kese3ucTble TPUXOMBI pacloJiaraloTcsl TOJAbKO Ha HA/I3EMHON 4acTH PacTeHUs;

E) Ha doTorpaduu A kporoijasi MHOrOKJIE€TOUYHAsA TPUXOMA;

F) Ha ¢ortorpaduu b xxenesucras Tpuxoma ¢ 0JHOKJI€TOYHOU rOJI0OBKOU;
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3aaanue 2 (ID 3) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha ¢oTorpaduu Hmke npuBeJeHbl NoNepeyHblil cpe3 (cj1eBa) U yBeJIMdYeHHbIe pparMeHTHI
3TOro cpesa (ABa cnpaBa) 0JHOTO COCYyAHUCTOr0 pacTeHHs.

OcCHOBBIBasiCh HA AaHATOMHUYECKOM CTPOCHHUHU ITOI'0 paCTEHU4, oNipeae/jiuTe, ABJI4€eTCA BEPHbBIM
MWJIM HEBEPHBIM KaxKJ0€ U3 CJIEAYIIIUX YTBep)KAEHI/Ii;I:

Bapuanm 1:

A) TlpeacraBiieHHbIN Ha poTorpaduu cpe3 NpUHAJIEKUT XBOLLY;

B) /[l ;aHHOTO pacTeHUsI XapaKTepHa aTaKTOCTea;

C) IMosocTh, 0603HaYeHHas [UPoOH 1 aBJsIeTCS BO3/[yXOHOCHOH;

D) Ilosiocth, o6o3HaueHHass LUPpoOM 2 o6pa3yeTcss B pe3yJibTaTe pa3pylleHUsT 3JIeMEHTOB
IPOTOKCHJIEMBI;

E) IllpoBojsiue Ny4YyKH IBJASIIOTCS KOJLJIATEPATbHBIMU OTKPbITHIMHU;

F) IlpoBojsimue ny4yky, ABASIOTCS KOJIJIATePaJbHbIMU 3aKPbIThIMHU.

Bapuarnm 2:

A) IlpeacraBieHHbIN Ha poTorpaduu cpe3 NpUHAJJIEKUT LIBETKOBOMY PACTEHHUIO;

B) /lnig naHHOrO pacTeHus XapaKTepHa apTpOCTea;

C) TMosoctb, obo3HayeHHass LUbpol 2 ob6pa3yeTcss B pe3yJibTaTe pas3pyLIeHUs] 3JIeMEHTOB
IPOTOKCHUJIEMBI;

D) Iosocth, o0603HaueHHass Uudpod 1, obpalyeTca B pe3ysbTaTe paspylleHUs LEeJ0ro
NPOBOJSILIETO MYYKa;

E) IllpoBojgdmue ny4yky, ABAAKOTCA KOJlJIaTepaJbHbIMU 3aKPbIThIMY;

F) Tlosocth, ob6o3HayeHHass Lubpoi 2 ob6pa3yeTcss B pe3yJibTaTe pa3pylIeHUsT 3JIEMEHTOB
BTOPUYHOU KCUJIEMBI.
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3aganue 3 (ID 7) - 3 6a/1a

06u4(151 0415 8cex 8apudaHmMos 4acms eonpoca.:

Ha wuiocTpanusx HUKe NMpUBeJeHbl NATh PUCYHKOB M U306pakeHui npotucra Tokophrya
Sp., a TaKXKe MPOL,ecca ero NuTaHMs.

I/layane NnpuBeA€HHbIC HW/UVIIOCTpAIUM M YKAXKUATE AJA KaXXA0oro m#H“3 ddIeaAyrlnux
YTBep)K/:[eHI/Iﬁ, ABJIAE€TCA OHO B€PpHBbIM UWJIK HEBEPHbLIM:

Bapuanm 1:

A) /laHHBIV OPraHM3M MO>KHO OTHECTH K IJIAHKTOHY;

B) /[laHHBIM OpraHyW3M NUTAETCS, B OCHOBHOM, APYTUMHU IPOTUCTAMUY;

C) /laHHBIM OpraHM3M UMEET PECHUYUKH;

D) /lanHbIM OpraHM3M MOXKHO OTHECTH K cyneprpynie Alveolata;

E) HWantoctpanus 1 nosydyeHa npu nomouiyd GpayopecieHTHON MUKPOCKONUY;

F) HWanoctpanusa 3 nosyyeHa Npu NOMOUIYA CKAHUPYIOILEN 3JIEKTPOHHON MUKPOCKOIHUH.

Bapuanm 2:

A) /laHHBI¥ OPraHHW3M MO>KHO OTHECTH K HEKTOHY;

B) /laHHBIN OpraHU3M IUTAETCs, B OCHOBHOM, 6aKTepUAMY;

C) /[laHHBIM OpraHMU3M UMeeT 3KCTPYCOMBI;

D) /laHHBIM OpraHM3M MOXKHO OTHECTH K cyneprpynne Rhizaria;

E) Wnmoctpauus 1 nosydyeHa npu noMouy ¢pa3oBo-KOHTPACTHOU MUKPOCKOIIUY;

F) Wamoctpauus 5 nosydyeHa Npu NOMOILY CKAaHUPYIOILEN 3/IeKTPOHHOW MUKPOCKOIIHH.
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3aaanue 4 (ID 8) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke HM»Ke nmpHBeAeHbl pa3/IMYHble CTAaJAUM )KU3HEHHOr0 LMKJ/A Napa3suTHYeCKOro
m10cKoro 4epBsi Echinoparyphium recurvatum. 3TOT 4epBb MMeeT CJA0XKHbIN KU3HEHHBIN
IIMKJI CO CMeHOH Tpéx xo3saeB. CTaguu 0603Ha4YeHbI MPpPaMH B IOPAAKE, OTINYAIOILEMCS OT
TOr'0, B KOTOPOM OHM UAYT B )KU3HEHHOM LIUKJIe YepBs.

1.0 mm

Hsyane PHUCYHOK H YKAXKHUTE AJIA KAXKA0ro M3 CjaeaAyrnimmnux YTBep)l(,Z[eHPIﬁ, ABJIAE€TCA OHO
BE€PHBIM UJIM HEBECPHBIM:

Bapuanm 1:

A) Craauu 1u 5 pa3aMHOXKaOTCS IPU NOMOLIY NAPTEHOTeHE3a;

B) Cragus 2 pa3BUBaeTCs B IEPBOM IPOMEKYTOYHOM XO35IUHE;

C) Crapus 8 HOCUT Ha3BaHUE peaus;

D) Cragus 4 pa3BuBaeTcsl B OKOHYATE/bHOM XO35IMHE;

E) Teno craguy 1 nOKpbITO HEOJIEPMUCOM;

F) BepHoil siBssieTco cieAyolas N0CAe10BaTEbHOCTb CMEHbI CTa/IUM B })KU3HEHHOM IMKJIE: 3, 8,
7,4,1,6,2,5.

Bapuanm 2:
A) Craguu 2 ¥ 6 pa3MHOXAKTCA NP NOMOLIY NAPTEHOreHe3a;
B) Cragus 3 pa3BuBaeTcsl B IEPBOM IPOMEKYTOYHOM XO35IMHE;
C) Cragusi 8 HOCUT Ha3BaHUeE MeTallepKapus;
D) Cragus 6 pa3BUBaeTCs B OKOHYATEJIbHOM XO35IMHE;
E) Teno ctafuy 4 noOKpbITO HEOJEPMUCOM;
F) BepHoil aBasieTcA caefyolas Nocjae0BaTeJbHOCTb CMeHbI CTaZiuM B )KU3HEHHOM LIUKJIE: 4, 8,
52,7,1,6,3.
7
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3aaanue 5 (ID 9) - 3 6ana

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

K Ttuny 4iaeHucroHorue (Arthropoda) otHocsaTca rpynmnsl xeaunepoBble (Chelicerata),
MHOroHokku (Myriapoda), pakoo6pasHsbie (Crustacea) u Hacekomble (Hexapoda). Ha
JAAaHHbI MOMEHT Hau6oJ/iee NMOMyJIAPHON runoTre3od 0 (PpUIOreHeTHU4YeCKHMX OTHOLIEHUAX
MeX/Jy 3TUMH rpynnamMm sBjsercs runmore3a Mandibulata (ksi1agorpamma A, Ha pHCyHKe
HU)Ke), HO CYILIeCTBYIOT M aJIbTepHAaTHBHbIe runote3nl - Atelocerata (xkiagorpamma B) u
Myriochelata (ki1agorpamma C).

BHu3y c/ieBa NOKa3aHa Hau6oJiee BeposiTHAsA KapTHHA rOMOJIOTMHM CEerMeHTOB NepeaHen
YacTH TeJla M UMX NPUAATKOB MeXAYy NpejcTaBUTeJsIMHM 3THUX rpynn (Mopdosiorundyeckue
AaHHbIe). CNUCOK 0603HAayeHui: Antenna - aHTeHHbl, Mandible - manau6y.b1, Maxilla -
Mmakcu/ibl, Walking leg - xoanslie Hory, Chelicera - xenunepsl, Pedipalp - negunanbnel.
[IpaBee moka3aHbl JaHHbIE N0 3IKCIpeccuy 0CHOBHBIX hox-reHos (lab, pb, Hox3, Dfd, Scr, ftz,
Antp, Ubx, abd-A u abd-B), a Tak:Ke reHa cnc, ynpaspJ/isilOllMX pa3BUTUEM CEerMEHTOB TeJia y
npejcTaBuTe/Ied paccMaTpruBaeMbIX rpynim. JlaHHbie no reHam Hox3 u ftz HenoJiHbIe.

A Onychophora leHbl CermeHTbl TENa
Oc | Ch I Ppl L1 L2 L3 L4 | Op1| Op2 | Op3 | Op4 | Op5 | Op6 | Op7 | Op8 | Op9
Chelicerata tab === ITTTTT (T T
pb .
Wiyriapeds Hoxs = Chelicerata
Dfd
Scr
Mandibulata Crustacea ftz
Antp
Pancrustacea d Ubx T e
Hexapoda Py
MANDIBULATA Abd-B
C chc
Onychophora Onychophora oc AnlI Int l Mn | Mxt [ Mx2|mxpd| L1 | L2 | 3| a| 5| 6| 7| | Te
% . lab
Chelicerata Chelicerata s H}"‘"l' .
Myriochelata Hox3 1 . MyrlapOda
Crustacea Myriapoda o
ftz
Myriapoda Crustacea Antp I
Ubx
Pancrustacea abd-A
Hexapoda Hexapoda Abd-B 1 T T T ] I T I
ATELOCERATA MYRIOCHELATA cnc
Oc Anl1IAn12|Mn Mx1 | Mx2 Tl|T2|T3|Td|T5|T5|T7|T8|T9|TiDITl1|T|2IT|3|T14IT&
Chelicera h | e H T L
CWIXI) Chelicerata Ho‘)’(g Crustacea
Dfd
Pedipalp ser
ftz
Antp
. Ub:
Myriapoda abech
=
cnc
Oc AnlI Int | Mn|Mx |Lb |[T1|T2| T3 [A1|A2]|A3 A4[A5|ASIA7|A8IA9{A10ITE
RO Crustacea l:: -‘ ’ IH\ E 2 (|j ]
- exapoda
Dfd
Scr
ftz
.-+ Hexapoda ntp
Ubx
Mandible sbd-A
Maxilla S

cnc

U3yuuTe nmpuBeAEéHHbIe JAaHHbIE U YKAXKUTE AJis KaXKJO0ro U3 CAeAyIIHX YTBEPXKIAEHUH,
SIBJIAETCS OHO BEPHbIM WJIU HEBEPHBIM:
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Bapuanm 1:

A) B xoze 3BOJIIOIMU YJIEHUCTOHOTUX MOXXHO HAbJIIOAATh NOCTENEHHOE «IepeKpbITHE» MeXAy
hox-reHamy, pacnpocTpaHeHHe 3KCIPEeCCUU KaXK/L0r0 reHa Ha BCE 60JIblilee KOJIMYeCTBO CETMEHTOB;
B) Ecin paccmaTpuBaTh TOJIBKO NpHUBeAEHHble Mop¢oJIorMYecKhe JaHHble, TO HauboJee
NapCUMOHUYHOM (COOTBETCTBYIOIEN NMPUHIMIY MaKCUMaJbHOM 3KOHOMMH) OKaXKeTCs CMIoTe3a
Atelocerata;

C) Ilo coBpeMeHHBIM NpeACTaBJEHUAM XeJULepbl IayKOB FOMOJIOTUYHBI aHTEHHAM HAaCeKOMBIX;
D) Ecau npugepxuBaTbca runotedsl Mandibulata, skcnpeccuro rena Dfd Toabko B npesenax 4 u 5
CerMeHTOB MOXXHO CUMTATh CHHanoMop¢uel Pancrustacea;

E) Ten Antp yuacTtByeT B AuddepeHIIMpOBKe IPyAu Yy HACEKOMBIX;

F) B coorBectBUM ¢ runorte3oi Atelocerata rpynma Pancrustacea OyaeT cuuTaTbhCs
napadujeTHYEeCKOH.

Bapuaum 2:

A) B xoge 3BOJIIOLMY YIEHUCTOHOTUX MOXXHO HA6JII0aTh NOCTENeHHOe «pasjeseHne QyHKIUN»
Mexay hox-reHaMy, 3aKpelsieHHe KaXKJOro H3 TeHOB 3a HeOOJbIIUM KOJHUYeCTBOM
CrelMaJu3MpPOBaHHBIX CETMEHTOB;

B) Ecim paccmaTpuBaTh TOJBKO NpuBeJéHHble MopdoJioruyeckue JaHHble, TO Haubosee
NapCMMOHUYHOM (COOTBETCTBYIOILEN NMPUHIMIY MAaKCMMa/JbHOW 3KOHOMUM) OKaXKeTCs TUIoTe3a
Myriochelata;

C) Ilo coBpeMeHHbIM NpeACTaBJE€HUSIM MeJUNa/bllbl MAayKOB TOMOJIOTUYHBI aHTEeHHaM
HaCeKOMBbIX;

D) Ecau npupepxkuBaTbcs runotesbl Atelocerata, skcnpeccuto reHa lab Tosbko B mpepenax 3
cerMeHTa MOXKHO CYMTATb CMHanoMopduel JaHHOU K1aJbl;

E) TeH Scr yyacTByeT B AuddepeH1IMpoBKe HOorovyearcTel y Crustacea;

F) B coorBerctBuM ¢ runorte3od Mandibulata rpynma Myriochelata 6yaeT cuuTaTbhcsa
napaduieTu4ecKou.
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3aaanue 6 (ID 14) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:
Ha pucyHke HMKe M300pakeHa yNpoLEéHHasA cXxeMa KacKaJa CBEPThIBAaHUA KPOBH.

KoHTakKTHan NoBepxHoCTb TkaHeBbI chakTop
XII %
Vil VI
IX
X dCJ
vV Ca?
NMPOTPOMBUHASA
NPOTPOMBUH » TPOMBUH
Il
OUBPUHOIEH » OUBPUH-MOHOMEP
A l
PACTBOPUMbIV ®UBPUH

. HEPACTBOPUMbIV
MMASMUH > SUEPUH

l'[poaHaJmsnpyiflTe CXeMy U AJid KaXKA0oro u3 CjieaAyrnmux YTBep)KAEHl/II‘/JI YKAXKHUTE ABJIACTCA
OHO B€PHBIM UJIX HEBEPHbBIM:

Bapuanm 1:

A) KiauHuyeckd HauboJjiee TsKeJI0 MNPOTEKAKT KOaryJonaTUH, CBfI3aHHble C JAedUIIMTOM
¢dakTopoB X, V unu Il (B oTnnuune ot aedpunura ¢paktopos XII, IX nau VIII);

B) T'eModunusa - rpymnna HacaeACTBEHHbIX 3a60JieBaHU, 00YCJIOBJIIEHHBIX IeGULUTOM GAKTOPOB
CBEpPTBHIBAHUA;

C) Ha koneuyHoM 3Ttamne o6pazoBanus paktopos II, VII, IX u X npu kap60KCHUIMPOBAHHUU OCTATKOB
I'JIyTAMUHOBOM KUCJIOTHI B 3TUX 6€JIKaX HE00X0JUM XXUPOPACTBOPHUMbINA BUTAaMHUH D;

D) llpu nuppose mnedyeHU cJjeAyeT OXUAATb CKJIOHHOCTb LUPKYJATOPHOTO pycaa K
TPOMO006pPaA30BAHUIO;

E) BHyTpeHHMU NyTb Kacka/ia KoaryJsiliud HauMHaeTcs ¢ akTuBauuu pakropa VII;

F) KirwoudeBbIM HOHOM B Kacka/ie CBEpTbIBaHUA BbicTynaeT Ca?*.

Bapuanm 2:
A) Ha koHeuHOM 3Tane o6pasoBaHus ¢pakTopoB II, VI, X u X npu KapO6OKCUIHPOBAHUN OCTATKOB
IJIyTaMUHOBOM KHCJIOTHI B 3TUX 6e/IKaX HeE06X0AUM KUPOPACTBOPUMBbIA BUTaMUH K;
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B) llpu 1uuppo3e nmedyeHU CJAeAyeT OXUAATb CKJIOHHOCTb LUPKYJSATOPHOTO pycaa K
KPOBOTEYEHHUSIM;

C) Temodunua - rpymnma Hac/AeJCTBEHHbIX 3aboJieBaHUM, O0OYC/I0BJEHHbIX JAedULUTOM
aHTHUKOATyJISLLMOHHBIX PaKTOpPOB;

D) KiroueBbIM MOHOM B KacKaJie CBEpTbIBaHHUA BbicTynaeT Ca?+.

E) BHyTpeHHHUH NyTb Kackajia KoaryJisilijii Ha4yMHaeTcs C akTuBanyu ¢pakropa VII;

F) Knunuuecku Haubosiee TsKeJO MNPOTEKAIOT KOaryJoNaTHUH, CBfI3aHHble C JAeQUIUTOM
dakTopos X, V uau Il (B otinume ot gedpunura pakropos XII, IX nau VIII).
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3aaanue 7 (ID 15) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Huxe npuBeA€eHbI pe3yJibTaThbl yJbTPa3ByKOBOTO HcceA0BaHus cepana
(axokapauorpadpuyeckoe wucciaegoBanve, Ixo-KI') AByx pasHbIX HalMeHTOB. Y 06OHUX
NaLUEeHTOB B MOJIOCTH KaMep BbIsABJIEHbI TPOMObI, 0003HaYeHHbIE 6eJI0f CTPEeJIKOM.

MNepBbi » Bropow
nayumeHT ‘% ) nayueHT

AJIH KaxKa0ro u3 cjieAyroumux YTBep)K,ZIeHHﬁ YKAXKHUTeE ABJAETCA OHO BEPHBIM UJIKM HEBEPHbBIM:

Bapuanm 1:

A) Y naHHBIX NallUEHTOB TPOMOBI JIOKAJIU3YIOTCS B pa3HbIX MOJIOCTAX CEPALA;

B) TpomboTuyeckue Maccel y IepBOro nayyeHTa 6oJiee CTabUIbHbBL, YeM y BTOPOIo;

C) Y nepBoro nauueHTa HabJ/I04aeTcsA NOJIHAsA anJiasyusa OJHOr0 U3 CTBOPYATHIX KJIANAHOB;

D) Ilpu oTpeiBe TpoM6Ga y NepBOro namnyeHTa TPOMOOTUYECKHE MACCHI Yepes JieBOoe Mpejcepaue U
JIerO4YHble BeHBI ONAaAYT B MaJIbli KpyT KPOBOOOpalleHu;

E) VY o6oux nauueHTOB BbICOKMI PUCK Pa3BUTUS UHCYJIbTA;

F) Hapyuwenusa putma cep/ija NOBBIILAT PUCK TPOMO00OPa30BaHUA B [TOJIOCTAX CepALA.

Bapuanm 2:

A) Y naHHBIX NallUEHTOB TPOMObI JIOKAJIU3YIOTCS B OJJHOU U TOU e KaMepe cepALa;

B) Tpomb6oTuueckre Macchl y IepBOTo NalnydeHTa 60Jiee CTabUJIbHbI, YEM Y BTOPOrO;

C) Ilpu oTpriBe TpoMba y MepBOro nanydeHTa TPOMOOTUYECKHE MacChl MONAAYT B GOJIbIION KPYT
KpOBOOOpalleHHUs;

D) Ilpu oTpeiBe TpoM6ba Yy BTOPOTo NaleHTa MOXKET Pa3BUTbCS UHCYJIbT;

E) HapyumeHnus puTMa cep/ilia He BJUSAIOT Ha PUCK TPOMOG006pa30BaHUS B OJIOCTAX CEPALA;

F) VY nepBoro nanueHTa HabJofaeTcs N0JIHAsA anJa3us 0JHOT0 U3 CTBOPYATHIX KJIAllaHOB.
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3aaanue 8 (ID 19) - 3 6a1a

H3BeCcTHO, YTO B KJIETKe HEKU! MOoJIMNEeNnTH] A mNoABepraercsi NpPOTeOJIMTHYECKOMY
npoueccuHry. CHayasia B ero nepBUYHOM CTPYKTYpe BO3HUKAaeT pa3pbIB, KOTOPbIH pa3jeseT
10C/Ie0BaTeJIbHOCTD Ha ABe 4YacTH (B u C). Bropoii pa3psIB 3aTparuBaeTt nojaunentuz B, npu
3TOM CYyILeCTBYKOT JBa KOHKYPUPYKOIIUX NYTH, KOTOpble BeayT K mnpoaykrtam D u E,
COOTBETCTBEHHO. O6paTuTe BHHMMaHHMe, 4YTO noaunentus, D o6pasyer paumMepsl B
dusnonornyeckux ycaoBusax. B 1a6opaTopuu MMeeTcs NaJiMTpa U3 CEMU MOHOKJ/IOHA/IbHBIX
aHTHTeJI, KOXKA0€e U3 KOTOPbIX paclo3HaeT OAUH U3 JIMHEUHBIX YYaCTKOB (1-7) nosMnentuaa
A. laHHbI€ aHTHUTEJIa MOTYT GBITh MCII0JIb30BaHBI JJIsl CO3AaHMSI UMMYHOXMMHUYECKUX CUCTEM
JeTeKuu noaunentuga A u ero npousBojHsix (B, C, D, E). B csiyyae MOHOKOMIIOHEHTHOM
CUCTEeMbl 3KCTPAaKT KJIETOK HAHOCAT Ha CBA3bIBAOUIYI0 MOBEPXHOCTh, MOCJE 4Yero ee
06pabaThIBAIOT PACTBOPOM aHTHTeEJ, CIIMTHIX C OKpalleHHON MeTKOM. /lajiee IOBEPXHOCTh
NPOMBIBAlOT O6ydepoM, 4TOObl U36ABUTHCA OT AHTUTEJI, HE CBA3ABHIMXCSA C AHTUT€HAMM.
AHanu3 3aBeplIalOT CYUTbIBAHMEM ILBETHOT0 CHUrHaja. /IByXKOMINOHEHTHasl CcHCTeMa
yCTPOEHa CX0XMM 00pa3oM, OJHAKO B 3TOM CJ/iy4yae HCHNOJIb3YIOT NOBEpPXHOCTh, 3apaHee
06pa6oTaHHy0 aHTHUTesIoM. [Ipy Ha/IMYUM KAaJTUGPOBOYHBIX CTAHAAPTOB 06a METOa MOTYT
/laBaTh KOJINYECTBEHHbIE Pe3y/IbTaThl.

MOHOKOMITOHEHTHAs! CUCTeMa JeTeKI MU :
Cxema MmpouecCcuHra noJuInenTuia A:

! Memxa
Al i )
_ H ZemexkmopHoe
' ' ammumeno
B - ' | Cl ) AHmuezen
' ITosepxnocmu
JIByXKOMIIOHEHTHasl CHCTeMa JeTeKIUN:
D E || | E Memka
Hemexmophoe
anmumeno

KapTa amMTOI0OB MMEeIIIMUXCA aHTUTE:

AHmuezeH

(

AHmumeno
NnoonoMKu

1 23 4 56 7

ITlosepxHocmu

BHUMaTe/IbHO paCCMOTPUTE PUCYHOK U AJIS1 KAXKJ0T0 U3 C/IeAYIOUIUX YTBEPKAEHUIN YKaKHUTE
SIBJISIETCS OHO BEPHBIM UJIK HEBEPHbIM:

Bapuanm 1:

A) IlpexacraBiieHHas MaJATpa aHTUTeJ He NMO3BOJISAET ONpeJe/UTh CYMMApHYH KOHLEHTPaLHUIo
Bcex nentu/oB (A-E) 3a oqHO u3MepeHue JByXKOMIIOHEHTHBIM METO/I0M;

B) llenTuj A - eAUHCTBEHHbIA aHAJUT, KOHIIEHTPALMIO KOTOPOTO MOXHO ONpPEJEJUTh 32 OJHO
M3MepeHue C UCN0JIb30BaHUEM JIBYXKOMIIOHEHTHOU CUCTEMBI;

C) Konpentpauuio nentuja C HEBO3MOXXHO YCTAaHOBUTb C MCHOJIb30BaHHWEM HCKJIIOYUTEIBHO
JIBYXKOMIIOHEHTHBIX CUCTEM;

D) KoHueHTpanuioo nentuja D BO3MOXHO yCTaHOBUTbH C HCIIOJIb30BaHWEM HCKJIKYUTEBHO
OZJTHOKOMIIOHEHTHBIX CUCTEM;
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E) B o6uieM ciy4dae ABYXKOMIIOHEHTHbIE CUCTEMBI I03BOJIAIOT JJOCTUYb 60JIbllIel CeJIeKTUBHOCTH
110 OTHOILEHHUIO K 1|eJIeBOMY aHaJIUTY;

F) AHTHTesa, cBA3bIBAIOIIMECH C Pa3HBIMU 3MUTONAMU OJHOI0 OesiKa, He MOTYT OBITh M0JIyYeHbI
OT OJIHOTO ZJ0HODA.

Bapuanm 2:

A) IlpeacraBiieHHas MajJydTpa aHTUTeJ He NMO3BOJISET ONpeJe]UTh CYMMapHYH KOHLEHTPaL U0
Bcex nentuzoB (A-E) 3a o4HO u3MepeHre 0OJHOKOMIIOHEHTHBIM METO/0M;

B) Illentuj A - eAMHCTBEHHBIM aHAJUT, KOHIEHTPALMIO KOTOPOTrO MOXHO OIpEeJeUTh 3a OJHO
V3MepeHHe C UCNI0JIb30BaHUEM MOHOKOMIIOHEHTHOU CUCTEMBI;

C) KoHueHTpaunuwo nentvzpa E HeBO3MOXHO YyCTAaHOBHUTH C UCIOJIb30BAaHWEM HCKJHYHUTEBHO
OZJHOKOMIIOHEHTHBIX CUCTEM;

D) /Jlng Toro 4To6Bl yCTAaHOBUTh KOHLIEHTPALMK BCeX MEeNTU0B He00X0UMO HUCI0JIb30BaTh KakK
MOHOKOMIIOHEHTHBI€, TaK U JJByXKOMIIOHEHTHbIE CUCTEMBI;

E) B o6uieM ciayyae ByXKOMIOHEHTHbIE CUCTEMBI IO3BOJISIIOT LOCTHUYb OOJIbLIEN CeJIEKTUBHOCTU
110 OTHOILEHHUIO K 1|eJIeBOMY aHaJIUTY;

F) AHTHTesa, cBA3bIBAKOIIMECS C Pa3HbIMHU 3MUTONAMU OJHOTO 6esiKa, He MOTYT ObITh MOJIyYeHbl
OT OJIHOTO JJ0HODA.
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3aaanue 9 (ID 20) - 3 6a1a

KuBble opraHusMbl 006/1aJal0T CIOCOOHOCTBI TOHKO peryJvpoBaTh CBOMl MeTa60/IM3M B
3aBMCHMMOCTH OT YCJIOBHMHM OKpY)Kamolieu cpejbl. Y 6aKTepMil OAHUM M3 HHCTPYMEHTOB,
o6ecrneYyrBalIIMX JAAHHBIM IPOLECC, ABJAITCA TaK Ha3blBaeMble [JBYXKOMIIOHEHTHbIe
cuctemMbl. OHH I@pPeACTaBJAKT CcO060M KoMOMHauuum ructuauH(H)- u acnmaprat(D)-
coJiep KaliuX JOMEHOB, KOTOpbIe MOTyT ObITh GpocpopumpoBaHsl. [Ipucoesunenue pocdara
K nociaegHemy D-pomeny (D2) usmensetr akTuBHOCTb HTH-go0MeHa, BBINOJ/IHAKLIETO POJb
peryJjAaTopa reHHOM aKTMBHOCTU. Ha pucyHKe npeacraB/ieHa ABYXKOMIIOHEHTHasA CUCTeMa
ArcAB, KoTOpas aKTUBUPYeTCA B YCJIOBUAX HeAOCTaTKa KUcJIopoja. U3BecTHO, YTO JIaKTaT,
nupyBar, auetat, NADH, a Tak:Ke OKHuC/IeHHbIe XUHOHBI BJIMAKT Ha ArcB.

Bokosas yene Axmusayus
2ucmuduHa HHzubuposaHue
2 DDA DDDD DDA
N e Oy 5 )
\ 3 t’: .’
1 B (¢ (5
\ ’ ’: CoenuHeHMs [PYyNIbI A
= L Lo CoenuHeHuUs rpynIisl B
AN IOIAN T

4 w"oooooaooooo
J 0 /
Cxema 83aumodelicmaus ArcB (I';__O QATP
H- u D-domeHos ‘ o ‘>> ADP

Il
P
I *H,p 0
2 - Il _
0. \* 0-p-0~  Perymauus
0. reHOB
\’ '

His Asp |
-/H-aomeﬂ\ / -ao,uel
[

y Ok

His Asp

y -/H-aomen ﬁ)-aomeu .:

s

BHUMaTe/IbHO PacCMOTPUTE CXeMy U JJisl KaXKJ0ro U3 CJAeAyIIUX YTBEPXKJEHUN YKaKUTe
SIBJISIETCS OHO BEPHBIM UJIM HEBEPHbIM:

Bapuanm 1:

A) YBesnuyeHHe KOHIIEHTpALMU JIAKTaTa CTUMYJIUpYeT pochopuinpoBanue D2;

B) VYBesnuyeHMe KOHLEHTpALUU aljeTaTa CTUMYaAUpyeT pochopunupoBanue D2;

C) VYBesnyeHMe KOHLiEHTPALMU OKUCJIEHHBIX XHHOHOB CTUMYJIUPYeT AedochopuirpoBanue D2;
D) CoeauHeHus rpynnbl A CTUMYJIUPYIOT LUK Kpebca;

E) Hcxoms w3 uHbopMauuu, NpeAcTaBJeHHOW Ha KapTUHKe, H-ZOMeHbl KaTaJU3UpYHOT
docdopunupoBanue D-nomeHOB;

F) ArowMm yriiepojia B 60KOBOH LieNy FMCTU/MHA, OTMeYeHHbIH [UPPOH 3, BBICTyNaeT MUIIEHbIO
docdopunupoBanus B H-nomenax.

Bapuanm 2:

A) YBesnueHHe KOHIIEHTpALMK NUpPyBaTa CTUMYJIUpYyeT AebocdopunrmpoBanue D2;

B) YBesnunuenue koHueHTpanuu NADH ctumynupyet aepochopunvpoBanue D2;

C) YBesnmuyeHUe KOHLEHTpPALMU OKUCAEHHBIX XWHOHOB CTUMYJIHPYeT AedocdhopuiupoBanue D2;
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D) CoeauHeHUs TPyNNbl A CTUMYJIUPYIOT GpOXKEeHUE;

E) Cob6cTBeHHasd  rujpoJia3Hasd  aKTUBHOCTb  D-ZlOMEHOB  y4yacTByeT B  peryJslyU
IPOJIO/DKUTENIbHOCTH llepeiayy CUTHaJIa;

F) BBaHMOﬂeﬁCTBHe H- u D-,E[OMEHOB IIpOTEKAeT dHAJIOTHUYIHO BBSlI/IMO,HeI‘/JICTBI/I}O TUPO3HNHOBBIX
MMPOTENMHKHWHA3 MJIEKOIMUTAKIIHUX U UX MUIIeHeH.
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3aaanue 10 (ID 21) - 3 6a/1a

Ha PHUCYHKe npejacTaBJ/ieHbl HEKOTOpbIe acCneKThbl MeTa6osiM3Ma  JIMOKAA
rio6oTpuaoswinepamuaa (G3b). HU3BectHo, yTo G3b CAyXMT OAHUM H3 OCHOBHBIX
penentopoB lllura-ToKkcuHa - 6eJIKOBOr0 KOMILJIEKCA, BblJegeMoro 6akrepusamu Shigella
dysenteriae. [laHHbIA NAaTOTeH SIBJIAETCA BO30yAMTE/IeM IIMre/yié3a, KOTOPbI B HauboJiee
TsDKeJIbIX CJIydYasX CONPOBOXKJAaeTcs KpOBaBOW JAuapeed U TeMOJUTHKO-ypeMUYeCKUM
cuHApoMOoM. B ¢usmnonornyeckux ycaoBuAax Karta6osmsm G3b mporekaer ¢ y4yacTtuem
depmenTa anbda-rasakrosngassl A (aGalA wt), pyHKIUOHMPOBaHHUE KOTOPOT'0 HAPYLIEHO Y
NaLUeHTOB C 6oJie3HbI0 Padpu (penecCMBHOe MOHOTeHHOe HacjejoBaHue, aGalA mut). B
pAAy pa6coT ObLIO NOKa3aHO, YTO NpPHUMEHEeHHe COeJHMHEHMH N0 THUIy TraJlaKTOCTaTUH
oucysbdara (Gbs) cnoco6HO yayyinaTh MOKa3aTe/Jd 340POBbs TPAaHCreHHbIX MbILIEH,
3KCNPeCcCUPYIILUX MyTaHTHYI0 popMy ¢pepMeHTa.

- 06unbHO NpeacTaBneH B membpaHax Shigella
3HOOTENUSA COCYAOB YernoBeka ——=o AkTuBauus dysenteriae
- 06unbHO npeacTasneH B MmembpaHax
KneTok paka xenyaka U » MeaneHHas peakuus
- MOYTU He npeacTaBneH B MembpaHax
3HAOTENUA COCYAOB CKOTa .
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SINTNTN 3 - Hezpadayus

O6nacmeb X-XpOMOCOMbI o 3r1P

BHUMaTe/IbHO PacCMOTPUTE CXeMy U JJIsl KaOXKJ0ro U3 CJAeAyIIIUX YTBEPXKIEHUN YKAaKUTe
SIBJISIETCS OHO BEPHBIM UJIK HEBEPHbIM:

Bapuanm 1:

A) Anbda-ranakro3ujasa A ru/ipoansyeT cBs3b, 0003HaUYeHHYI0 UPpoi 1 Ha cTpykType G3b;

B) Iura-TokcuH peanu3yeT cBOU 3pPeKT yepe3 UHTMOUPOBAHUE TPAHCISALIMU B KJIETKE;

C) /loMalHUM CKOT MOKeT BbICTyNaTh 6€CCUMIITOMHBIM IEPEHOCYMKOM IIUTe//1€33;

D) TepaneBTtuveckui apdekt Gbs npu 60sie3Hr Pabpu MOXKeT ObITh 0ObSICHEH B paMKaxX ero
CIOCOOHOCTH CBAA3bIBAaTb aibda-raslakTo3ugazy A U CTaOUJIM3UPOBATb (QPYHKLHOHAJIBHYIO
KoHpopManuio GpepMeHTa;
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E) TecTupoBaHHe aKTHBHOCTH aJibda-raJaKTO3uJasbl A B JIEUKOIUTAX KPOBU MOXKET BbICTYNATh
Ha/IeXKHbIM CII0COO0M JJUAarHOCTUKU 60s1e3HU Pabpu y MyKUKH;
F) TecTupoBaHue aKTMBHOCTH a/jibda-rajaKTo3u/asbl A B JeMKOIUTaX KPOBU MOXET BbICTyNaTh
Ha/le>KHbIM CI10COO0M JUAarHOCTHUKHU 60J1e3HU Pabpu y KeHIUH.

Bapuanm 2:

A) Anbda-ranakro3ujasa A ruJipoansyeT CBsi3b, 0003HaUYEHHYIO IUPpou 2 Ha cTpPYKType G3b;

B) A-cy6bemsuuunpbl lllura-TokciHa MOryT ObITh HCIIO0JIb30BaHbI /IJIs TOTO, YTOObI YBEJIUYHUBATh
CeJIEKTUBHOCTb XUMUOTEPANEeBTUYECKUX ar€HTOB B OTHOLIIEHWU paKa XKeJy/1Ka;

C) BonesHbr @®abpu BbI3BaHA HapylUIeHHEM aKTHBHOCTU ajbda-rajakTo3ujasbl A, B OCHOBe
KOTOPOTO JIEXKUT 3aMeHa 0JJHOr'0 U3 aMUHOKUCJIOTHBIX OCTATKOB, BbINOJHAIOIIUX KJIIOUYEBYIO POJIb
B KaTaJlu3e;

D) TepaneBTuueckuit 3dpdexkt Gbs npu 6ose3Hu Pabpu MoXKeT OBITb JUMHUTHUPOBAH €r0
CMOCOGHOCTBIO MHIMOUPOBATh PaboTy a/ibda-rajakTo3niasbl A 10 KOHKYPEHTHOMY MeXaHU3MY;
E) TecTupoBaHMe aKTMBHOCTHU ajibda-rajaKTo3uJasbl A B JJeUKOIUTAaX KPOBU MOXKET BbICTyNATh
Ha/le>KHbIM CIIOCOO0M JUAarHOCTHUKHU 00Jie3HU Pabpu y My>KUMH;

F) TecTupoBaHue aKTMBHOCTH ajibda-rajakTo3u/Jasbl A B JJeMKOIUTAaX KPOBU MOXKET BbICTYyNATh
Ha/le>KHbIM CI10COO0M JUAarHOCTHUKH 60J1e3HM Pabpu y KeHIUH.
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3aaanue 11 (ID 25) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

BaxHelMi 6e/1I0K HUTOCKeJIeTa aKTUH MOXKeT CyLeCTBOBATh B MOHOMEPHOH U N10JIMMEPHOH
dopmax. 3a mosumMepusanyerl aKTMHA B NPOOHPKE MOXKHO HAOJJII0JaTh MO yBe/JIUYEHHIO
cBeTopaccesaHus. Bol cMeminBaeTe akTvH ¢ AT® u ciieauTe 3a pacuienieHueM nociaeaHero. Ha
nepsoM rpaduke npuBeJieHO U3MEeHeHUe cBeTopaccesHUs (criomHas puoJieToBass KpyuBas)
U KOJIMYeCTBa THUAPOJIM30BaHHOro AT® (myHKTHpHasA 3ejieHasd KpuBas). Tenepb BbI
CMellMBaeTe aKTHH C HeruJposimsyeMbiM aHasioroM AT®. Pe3ysibTaT nmoKa3aH Ha BTOpOM
rpaduke.

Mpaduk 1

cBeTopacceaHune

rugponua AT® / ceeTopaccesHue

Bpemsi

Mpaduk 2

cBeTopacceaHue

rmaponu3 AT® / ceeTopaccesiHne

rMAPOAN30BaAHHbIN AT

Bpemsi

IIpoaHanu3upyiTe rpapuky MU YKaKuTe [Jf KaXKAOro U3 CJIeAyWINUX yTBEpPXKAeHUM,
SIBJIAETCS OHO BEPHbIM WJIU HEBEPHBIM:

Bapuanm 1:
A) 3aBpeMs npoBeeHMs SKCIIEPUMEHTA CyMMapHas JJIMHa aKTUHOBBIX (pUJIaMEHTOB B IPOOUpKe
BO3pOCJIa;
B) Tugposn3 ATO npensaTcTByeT noJaMMepU3aliy aKTHHA;
C) Ckopoctb rugposinza AT® Bbille CKOPOCTH MOJUMEPU3ALIMU aKTUHA;
D) AT® ruaposusyeTcs BCAeACTBUE AeN0oJUMepU3alii aKTUHA;
E) CkopocTb nosMMepu3aldu akTHHA IPSIMO NPONOpIMOHa/JbHA CKOPOCTHU ruaposinsa ATO;
19
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F) Heopranuuyeckuii ¢ocdat, BbICBOOOXKJAaeMbl B mpolecce ruaposusa ATD, obGaazaet
3dpdeKkTOM cBeTOpACCESHUS.

Bapuanm 2:

A) 3aBpeMs npoBeAeHUd SKCIIEPUMEHTA CyMMapHas [IJIMHa aKTUHOBBIX pUJIaMEHTOB B IPOOUpKe
BO3POCJIa;

B) 3aBpems npoBejieHUs SKCIEPUMEHTA CYMMapHas JJIMHa aKTUHOBBIX pUJIaMeHTOB B IPOOUpPKe
CHU3UJIACh;

C) Tupposnus ATO Heob6x0AUM JJis1 TOJIUMEpPHU3aLUY AKTHUHA;

D) [llosuMepu3anus akTHUHA IPOUCXOUT ObICTpee, yeM ruapoau3 ATD;

E) Ckopoctb ruaposinza AT® HUKe CKOPOCTH JleNoJIMMepPHU3alii aKTUHA;

F) Heopranuveckuilt ¢ocdat, BbICBOOOXKZaeMbld B mnpouecce rugposansa AT, ob6aajzaer
3apPeKTOM CBETOpACCESHUS.
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3aaanue 12 (ID 26) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Bbl n3y4aeTe TpaHCIOPT 6eJiKa X, 3aKOAUPOBAHHOTO s1J€PHbIM Te HOMOM /P 0XKKEeBO KJIeTKH.
L1 3TOro BbI NOJIyYaeTe NpenapaThl pa3/IMYHbIX APOAOKEBBIX OpraHesul, 06aBjseTe K HUM
6eJ10K X, CHHTe3MpPOBaHHbIN B 6€CKJIETOYHOM CUCTEMeE, IIOC/IEe Yero pa3pyuaeTe OpraHeJibl,
ourmiaere 6eqoK X M H3y4yaeTe ero CBOWCTBA C MNOMOWbI 3JeKTpodope3a B
NOJIMAKPUWJIAMUJHOM rejie B JAeHAaTypUPYWIIUX YCJAOBUAX. JTa IpoueAypa COCTOUT M3
HEeCKOJIbKHMX 3TaMoB.

1) K 6esiKy A00aBIAKTCA A0AeBuICcyabdaT HAaTPpUA (AeHATypUupyeT O6esIOK, MIPOYHO C HUM
CBA3BIBASICh U NPHUAAET NOJYy4YUBILIEMYCH KOMIUIEKCY OTpULLATe/JbHbIA 3apsj) U OGera-
MepKamnTo3TaHoJ (pa3pyliaeT AUcCyJibPpUIHBIE CBS3U B GeJIKe).

2) lMosyYynBIIAACS CMECh BHOCUTCS B NOJIMAKPUJIAMUAHBIN reJib, HAXOAAIMICA B KaMepe AJis
ajekTpodopesa (3amosiHeHa crnenyua/JibHbIM pacTBOPOM M MMeeT ABAa 3JIEKTPOAA: KAaToJ U
aHoA).

3) BK/IIOYAKOT 3JIEKTPUYECKUH TOK. 3apsKeHHbIe GeJIKM M0 BO3JeMCTBUEM 3JIEKTPUYECKOro
NoJisl mepeMelalTcA B TOJIIEe MOJUAKPUIAMHUAHOrO reJs, NpuyeM NOJBIKHOCTb OeJIKa
3aBHMCHT OT €ro Macchbl: YeM OHa 60JIbllIe, TEM Me/JJIeHHee NepeMelaeTcs 6e/IKoBas MOJIeKyJia.
4) Yepe3 HeKOTOpOe BpeMs TOK BBIK/JIIOYAIOT, rejib NPOABJIAT KpacuTeseM, MU36MpaTeJIbHO
CBSI3bIBAKOIUM GeJIKMU.

Bbl BHOCHTE B reJib Th 06pa3uoB 6eka X: | - cMHTe3MpOBaHHBIN B 6€CKJIETOYHOM CUCTEME,
II - BbIA€/1IeHHbIN U3 0OBIYHBIX APOXKAKeBbIX KJIeTOK, III - cCHHTe3MpOoBaHHBbIN B 6€CKJIETOYHOM
cucteMe 6GesoK X mocjle HUHKy6anMM C nepokcucomamu, IV - CHHTe3MpOBaHHBIN B
0eCKJIETOYHOM cucTeMe 6e/10K X moc/ie MTHKy6anuyu C MUTOXOHAPUAMH, V - CHHTE3UPOBaHHbIN
B 0eCKJIETOYHOM cucTeMe 6eJ10K X mocjie UHKYOal MM C 1paMHy KJIETOK.

KaTopg,

| o m Iv v 8HeA

U3y4yuTe pe3y bTaThbl IKCIEPUMEHTA M YKaXKUTe JJ1 KaXKA0T0 U3 c/1eJyIIUX YTBePKAESHUH,
SIBJIAE€TCS1 OHO BEePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) Macca 6es1ka Bo BCeX JJOPOXKKaxX 0/JUHAKOBas;

B) Macca 6eska B gopoxkax Il u IV MmeHblie, uem B fopoxkkax I, [l u V;

C) Ckopee Bcero 6eiok X UMeeT siIEpPHYI0 JIOKAJIU3aLUI0;

D) W3 3kcneprMeHTa C/eAYET, UTO B IepoKcucoMe 6esiok X 06pasyeT AucCyAbPUHbIE MOCTUKY;
E) W3 skcnepuMeHTa cjefyeT, YTO B MUTOXOHZAPHUU 6esloKk X MOXKeT MOJBePraTbCsi YaCTUUHOMY
pOTEO0JIU3Y;

F) /lusaliH 3TOro aKcnepruMeHTa He 03BOJISIET ONpPeJieIUTh 3aps 6esika B pusuosoruieckom pH.
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Bapuanm 2:

A) Macca 6es1Ka Bo BCeX JJOPOKKaxX 0JJUHAKOBas;

B) Macca 6eska B gopoxkax Il u IV 6osbliie, yem B gopoxkax I, I[I1 u V;

C) Ckopee Bcero 6eyiok X UMeeT MUTOXOHPHUAJbHYIO JIOKAJIU3aLUI0;

D) W3 a3kcnepuMeHTa CJeAYET, YTO B si/ipe 6esIoK X MOKeT M0iBePraThbCsl YaCTUYHOMY MPOTEO0H3Y;

E) W3 skcnepuMeHTa ciefyeT, 4TO B MUTOXOHZPHUU Oesl0K X MOXKeT MOJBePraTbCs YaCTUUHOMY
IpOTEO0JIN3Y;

F) llonagas B a4po, 6es10k X JUMepU3yeTCH.
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3aaanue 13 (ID 27) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Y4yeHble 0OHAPYKUJIM Y OJHOK/JIETOYHOM NapasuTUYeCKOU MUKpocnnopuauu Encephalitozoon
cuniculi opraHe/ibl, IOX0XHMe HAa MHUTOXOHJAPHHM, HO MeHbIIEro pasmMepa U 6e3 KpHCT.
UcciepoBaTem npejnosioKuiy, 4YTo nepej HUMH UHTEPECHbIM NpUMep peAylHpPOBAHHbBIX
MHUTOXOH/APHUH - MUTOCOM. YTOGBI IPOBEPUTH 3Ty TMIIOTE3Y, OHU U3Yy4YHJIU JIOKA/IM3aLMI0 ABYX
6esikoB - mtHsp70, cnenupuvHoro aAaA MutoxoHapuu, u EcNTT3, oOGHapyKeHHOro B
MeMOpaHaxX HOBbIX opraHeJsul. /lJ11 3TOro OHU crenyaJbHbIM 06pa3oM 06padaThIBA/IU KJIETKH
aHTHMTe/IaMH, Y3HAKOIIUMHM 3TH O6egkd. C aHTUTe/laMM OBIJIM KOBaJIGHTHO CBf3aHBbI
dayopodopsl, ucnyckawimue cBeT B KpPaCHOM WM 3e€/IeHOM 00J1aCTHU CHeKTpa
cooTBeTCTBeHHO. Paccmorputre  MHMKpodoTorpadum, caejlaHHble C  IIOMOINBIO
dryopecuenTHoro Mmukpockona. Ha nepBsbix AByx MUKpogoTorpadpusax (d u e) ¢payopodopsi
BHU3ya/IM3UPOBAHbI N0 OTAEJBbHOCTH, a TpeTbe M300pakeHue (f) - pe3y/ibTaT Ha/I0KeHUA
IepBLIX ABYX APYyr Ha Apyra. CHHUM IiBETOM OKpalleHbI AApa KJIeTOK.

3aTeM yuyeHble pelu/IM BIICHUTh QyHKIHI0 6es1ka ECNTT3. /111 3TOro OHM NOMeCTH/IU €ro B
MeMOpaHy KJeTKM KuumedyHou mnasouyku (Escherichia coli), BBelM B 3TH KJIETKM
paauoakTuBHbIN AT® 1 Ha6/104a/14, KaK 6bICTPO AT® nokuHeT Ki1eTKy (puosieToBass KpuBas
Ha rpaduke). B KayecTBe KOHTPOJII OHH HCHOJIb30BAa/IM OObIYHbIE KJIETKM KHIIEYHOH
I1a/I0YKH (3eJiIeHasd NYHKTHPHaA KpMBas Ha rpaduke).

+ ECNTT3

KoHueHTpauusa paguoaktusHoro AT® B Knetke
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[IpoaHa/mM3upyiiTe NpUBeJeHHbIEe IKCIIEPUMEHTHI U YKaKUTe AJIS KaXKAOro U3 CjJAeAyIuX
yTBEp:K/J eHUi, SIBJIAEeTCS OHO BEePHbIM U1 HEBEPHbIM:

Bapuanm 1:

A) mtHsp70 nokanusyercs B ifpe kiaeTkU E. cuniculi;

B) mtHsp70 HaxoauTCs B 0AHOM KJ1eTOYHOM KoMnapTMeHTe ¢ ECNTT3;

C) EcNTT3 paBHOMepHO pacnpe/esieH o Bceil nuromnasMme E. coli;

D) EcNTT3 npensitctByeT TpaHcnopTy AT® yepe3 MeMbpaHny;

E) Ilockonbky EcNTT3 kosiokanusdyetca ¢ mtHsp70, ckopee Bcero ydeHble [eHCTBUTEJBHO
00HaApy>KUJIK OpTraHeJLIy, FOMOJIOTUYHY MUTOXOH/IPUY;

F) EcNTT3 ckopee Bcero yuyactByeT B ruaposinze ATO.

Bapuaum 2:

A) KenThlii BET Ha TPETbEM PUCYHKE — pe3y/IbTaT HaJI0OXKEHUsI KPaCHOTO U 3eJIEHOT0;

B) mtHsp70 HaxoauTCs B 0AHOM KJ1eTOYHOM KoMmnapTMeHTe ¢ ECNTT3;

C) EcNTT3 paBHOMepHO pacnpeeJsieH 1o Bceil uutonaasme E. cuniculi;

D) EcNTT3 BeposiTHO yyacTByeT B TpaHcnopTe AT® yepe3 MeMbpaHy;

E) IHockonbky EcCNTT3 kosokanusyercsa ¢ mtHsp70, ckopee Bcero ydeHble JeHCTBUTEJbHO
0OHaApy>KUJIK OpraHeJLIy, FOMOJIOTUYHY0 MUTOXOH/|PUH;

F) EcNTT3 ckopee Bcero yyacTtByeT B ruaposinde ATO.
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3aaanue 14 (ID 31) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Mu4ypHHCKOe yYyeHHe - JDKeHayYHoe HalpaBJ/ieHHue B 6M0J10TUH, BO3HHKIIee B cepejuHe 20-
ro Beka B CCCP, npoasuraemoe T.Jl. /IbiICEHKO ¥ rocyAapCTBeHHOM mpomaraHjou. MHorue
BO33peHHs 3TOM KOHLENIHMU BBITEKAlT M3 MOCTYJIaTOB JlaMapKu3Ma. /Il KaKJoro us
IpUBeJeHHbIX HMKe MO0JIOKeHUH, CBA3aHHbIX C 3THMM y4YeHUeM, OTMeTbTe BEePHBIMHU Te,
KOTOpble COOTBETCTBYKOT, a HeBepHbIMH Te, KoTopble HE COOTBETCTBYWOT COBpeMEHHBIM
3HAHMAM 10 LMTOJIOTUH, PU3H0IOrMH paCTeHNH, TeHeTHKe M TEOPHH 3BOJIIOLUH:

Bapuanm 1:

A) OCHOBHBIM Me€XaHU3MOM H3MEHEHMUs HacCJeJCTBEHHOCTH SBJISIIOTCS H3MEHEHUs B
MeTaboJIMYeCKUX polieccax OpraHM3Ma, BAMsIMe Ha OpMUPOBAHUE FaMET;

B) HacnenacTBeHHble IPU3HAKU MOTYT IepeaBaThCsl HEMOCPE/ICTBEHHO OT NPUBOS K OABOIO (MpU
TaK Ha3bIBa€MOM "BereTaTUBHOU rMOpPU/AM3aLMU" PACTEHUH, KOTZa COBMEIATCS YaCTU pacTeHUH!
pa3HbIX BUJI0B);

C) H3MeHeHHe OPraHU3MOB WJIU UX OT/l€JIbHBIX OPraHOB U CBOMCTB He BCerja WJU He B MOJIHOU
CTeleHH NepeaéTcs IOTOMCTBY, HO U3MEHEHHbIe 3a4aTKHA HOBbIX OPraHM3MOB BCeTa M0J1y4arTCs
TOJIBKO B pe3yJibTaTe U3MEHEeHHUs Tesa POAUTENbCKOr0 OpraHu3Ma, B pe3yJbTaTe MNPSMOro UJId
KOCBEHHOT'0 BO3/I€eICTBUS YCJIOBUM )XKM3HU HAa pa3BUTUE OPraHM3Ma WU OT/eJIbHbIX €ro YacTew;
D) H3MeHeHHe Hac/JeACTBEHHOCTH, NPUOOPETEHHWE HOBBIX CBOMCTB U HUX YCUJIEHUE B psje
nocje/0BaTe/IbHbIX IOKOJIEHUM Bcerja (CTOMT MOHMMaTh, KaK "TOJIbKO"- MPHM.) ompeJeseTcs
YCJIOBUSIMU KU3HU OPTaHU3MOB;

E) CyiecTByeT He TOJIbKO MEXBU/J0Basi KOHKYPEHIUS;

F) CoBpeMeHHble BH/bl CIIOCOOHBI MpeBpalllaTbC OAWH B JIPYroM MmoJ, AeHUCTBUEM YCJIOBUU
BHEILHEHW CpeJibl.

Bapuanm 2:

A) H3MeHeHHe OPraHM3MOB WUJIM UX OT/EJIbHbIX OPraHOB U CBOMCTB He BCerjia UM He B MOJHON
CTelleHU NepelaéTcs IOTOMCTBY, HO U3MEHeHHble 3a4aTKH HOBBIX OPraHKW3MOB BCer/ia noJiy4amTcs
TOJIbKO B pe3yJibTaTe WU3MEHEHUs Tesa POJUTENbCKOTO OpraHu3Ma, B pe3ysbTaTe MPsIMOro WJIU
KOCBEHHOTI'0 BO3/]eICTBUSA YCJA0BUM KU3HU HAa pa3BUTHUE OpraHU3Ma WM OT/e/IbHBIX ero YacTel;
B) H3MeHeHUe Hac/eCTBEHHOCTH, NPUOOpETEHHE HOBBIX CBOMCTB U UX YCUJIEHHE B psjie
nocse/0BaTe/IbHbIX OKOJIEHUM Bcerjaa (CTOMT MOHMMAaThb, KaK "TOJIbKO"- MPHM.) ONpeJeisieTcs
YCJIOBUSIMM )KHU3HU OPraHU3MOB;

C) XpoMOCOMBI He SABJSKTCS HOCUTE/SIMU Hac/1e[,CTBEHHOCTH;

D) KieTku cnoco6HBI cCaM03ap0K/AaThCsl U3 HEKJIETOYHOU Macchl;

E) CyuiecTByeT He TOJIbKO MEXBU/0Basi KOHKYpEHIHS;

F) CoBpeMeHHble BH/bI CHNOCOOHBI MpeBpalaTbCsl OJUH B APYrol mnoj JelcTBUEM YCJOBUU
BHEILIHEHW CpeJibl.
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3aganue 15 (ID 33) - 3 6a/u1a

O6bwas da5 8cex eapuaHmMos yacms 80nNpoca:

H3yuyuTe npejcTaB/JieHHYI0 HUKe PUIoreHeTUYecKyw pekoHcTpykuuwo (Misof et al., 2014,
published in Science). Ha ¢usiorpamme npegcrasiens! lllectunorue (Hexapoda): rpynna
Ha3eMHbIX YJIEHUCTOHOI'UX, BK/II0YaKasa B ce6s HacekoMsix (Insecta) 1 HeCKOJIbKO JPYrux,
60J1ee CKPOMHBIX N0 YUC/Iy BUAOB KJIACCOB, A TaK)Ke HEKOTOpbIe Apyrvue 4ieHUCTOHOrue B
KayecTBe BHENIHUX rpymnn. Bpemsa pacxoxxgeHus y3/I0OB GbIJIO OLLleHEHO C MOMOILIbI0 MeTOoAa
MOJIEKYJIIPHBIX 4YaCOB, Fe0XpPOHOJIOTHYecKas IIKaJia npuBeAeHa cHu3y. Huxke ¢puiorpammsl
Bbl MOXKeTe BHUAETb HeGO/IbIIYI0 CXeMy, Ha KOTOPOM CONOCTaBJIeHbl 3HAYMMble COOBITHSA B
3BOJIIOLMM OHMochepbl M BpeMs IMOABJEHHMS pa3/IMYHBIX OTPAAOB HacekombIx 1o
MaJIeOHTOJIOTUYECKUM JAHHbIM.
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IIpoaHaM3upyHTe NIpe CcTaB/I€eHHbIA PUCYHOK H, JJIs1 KAXKA0T0 U3 CJIeAYIONMX YTBEPXKAeHUM,
YKa)KuTe, IBJISIeTCS OHO BEPHbIM UJIM HEBEPHBIM:

Bapuanm 1:

A) Tlo masieoHTOJIOTMYECKUM AAHHBIM K HayaJly MesioBoro nepuoza (Ha cxeMe - Cretaceous, 145-65
MJIH. JI. H.) yKe [I0SIBUJICh BCe COBpeMeHHble oTpsAbl HacekoMbIx;

B) IlosBnenue u guBepcudukauus LiBeTKoBbIX pacTeHUM (Ha cxeMe - Angiosperm radiation),
NpPeANOJIOXKUTENBHO, IPHBeJa K NOSABJIEHUIO O0JIBLIOr0 YUca OTPAA0B HacekoMblx, B HaCTHOCTH,
Yemyekpsolibix (Lepidoptera);

C) Ilepenonuyatokpsblible (Hymenoptera) — camasd 6a3asbHasd rpynna HAaceKOMbBIX C MOJHBbIM
npespaueHreM (Holometabola);

D) Illectunorux (Hexapoda) Mo»xHO paccMaTpuBaThb KaK OJHY M3 BeTBel Pakoo6Gpa3HbIX
(Crustaceans);

E) bBeccsxkoBble, uiau npotypsl (Protura) - camas ApeBHssA coBpeMeHHas rpymnmna llectuHorux
(Hexapoda);

F) Ilo naHHBIM QuUOreHeTHYEeCKON peKOHCTPYKL MK, HacekoMblie (Insecta) mosiBuince okosio 490-
480 MJIH. 1eT Ha3aJ,

Bapuanm 2:

A) TlosiBneHue U auBepcudukanua LIBeTKOBBIX pacTeHUM (Ha cxeMme - Angiosperm radiation),
NpeANOJIOXKUTENbHO, IPHBeJa K NOSBJIEHUI0 60JIbLIOr0 YUcaa OTpAA0B HacekoMblx, B 4aCTHOCTH,
Yemyekpolibix (Lepidoptera);

B) IllepenonuyaTokpbliible (Hymenoptera) - camas 6a3ajbHas rpynna HaceKOMbIX C IMOJHBIM
npeBpanieHueM (Holometabola);

C) Hcxops v3 majeoHTOJIOTUYECKUX JAHHBIX, IOSIBJIEHUE MePBbIX NpeAcTaBuTesel lllectuHorux
MO>KHO CBfI3aTh C BOBHMKHOBEHHEM Ha3eMHbIX IKOCUCTeM (Ha cxeMe - origin of terr. ecos.);

D) Ilo paHHBIM QuIOreHeTHYeCKON peKOHCTpyKUUuH, Hacekombie (Insecta) mosBuinch He paHee
400 MJIH. 1eT Ha3aj;

E) Bbawxaimue poactBeHHUKH XKecTkokpblibix (Coleoptera) — Beepokpbliblie (Strepsiptera);

F) Hexapoda - nonudunerrnyeckas rpynmna.
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Tun saaaﬂm‘/i B. Baﬂaﬂﬂﬂ Ha COIIOCTAaBJIEHUE J3JIEMEHTOB

B 3aaHuAX JaHHOM YacTH y4aCTHUKAaM Heo6X0JMMO [pOaHaIM3MpOBaTh pa3andyHble poTorpaduy,
PUCYHKH, CXeMbl (0OTMedYeHbl apabCKMMU IMdpaMHU) U CONIOCTABUTh UM 3JIEMEHTHI U3 [IBYX CIIMCKOB,
IpUBeJleHHbIX HIKe (OTMeuyeHbl JIATUHCKUM OyKBaMU U pUMCKUMHU LuppaMu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHUMM YYaCTHUKM JOJDKHBI IIPOBECTH CTPEJKU MeXJy COINOCTaBJsieMbIMU
3JleMeHTaMH.

CucreMa OLl€eHKMH:

3a KaxJj0e BepHO YKa3aHHOe COOTBETCTBUE MEeXAY 3JeMeHTaMUu 1 u 2 pAfoB uau 2 U 3 pAaoB
y4acTHHUK noJjaydaet 0,5 6asia.

3a KaxkJloe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aganue 16 (ID 34) - 5 6a/110B

Bapuanm 1

Jluct sABAseTcs HaubGoJiee IUVIACTUYHBIM OpPraHoM pacTeHuil. AHaTOMUYeCKoe CTpoeHHe
JIUCTbEB OYE€Hb CHJbHO HU3MEHSeTCd B 3aBUCHMMOCTH OT YCJOBUH, B KOTOPBIX OOHMTAIOT
pacTeHus.

B faHHOM 3aJaHuU nIpuBeJeHbl poTorpaduu nonepeyHsnix cpe3oB (Uiu ¢pparMeHTOB Cpe30B)
JIUCTbEB IBETKOBBIX PacTeHHH (0OpaTUTe BHUMaHUe MaclITadé HeogMHAaKOB!). Heo6xoaumo
cooTHecTH doTorpaduio cpesa C NOAXOAALLEH €My XapaKTEPUCTHKOM M 3IKOJIOTHYeCKOM
rpynmnom:

AT

%

XapaKTepUCTHKH JINCThEB (CNIMCOK U30bITOYEH - B HEM €CTh JIMIIHUE XapaKTEePUCTUKH):

A) Mesoduan suddepeHIMPOBaH Ha /iBa TUIA — CTOJI6GYATHIM U ry64yaThli, TOHKasA 0JHOCJ0MHas
KYTHUKYJIa;

B) Ycrbuua norpyxenssble. [lof anujiepMoil pacnoJsiokeHa TMIIOJlepMa, COCTOsIas U3 KJIETOK C
pPaBHOMEPHO  YTOJILIEHHBIMU OJIpEBECHEBAIOIIMMU  KJIETOYHBIMHU CTeHKaMu. Me3soduii
OZJHOPO/IHBIH, CKJIa[4YaThIN;

C) JlucT runocToMaTUYECKUHU. YCThUIA PACIIOJIOKEHDBI B KPUIITAX, B KOTOPBIX TAKXKe Pa3BUBAIOTCS
Y OZJTHOKJIETOYHbIE TPUXOMBI;

D) JlucT 3nuMCTOMAaTUYECKUH, pa3BUTa MollHass KyTHKyJa. B Mesoduisie pacnosararTcs
aCTpOCKJIepeu/bl;

E) JlucT anucToMaTUYEeCKH#, peOPUCTBIN C BepXHEW CTOPOHBI, OOJBILION ero 06beM 3aHHMaeT
o/ipeBeCHeBIlas CKJIepeHXUMa;

F) MoiHoe pasBUTHe UMeeT BoZ03anacamiias NIapeHX1umMa;

G) IdnujepMa BbinoHsAET QYHKIUIO GOTOCUHTE3A, YCThUL] HET;

H) JlucT runocroMaTU4eCKUH, 3NK/jepMa NOKPbITa TOHKOW KYTUKYJIOH, YCThUIA NPUMNOAHSTHIE.

CnMCOK 3KOJIOTUYECKUX Tpynill pacTeHu#dl MO0 OTHOLIEHHIw K BoJe (CIUCOK HM3OGbITOYEH,
BbIOMpalTe Hau60JIee TOYHYI0 XapaKTEepPUCTUKY!):

[)Me3odur;

II)BogHble pacTeHUs € IOJTHOCTBIO NOIPYKEHHBIMU JIUCTbSIMU;
[II)BoaHble pacTeHus € NJIaBalOIMMU Ha TOBEPXHOCTH BOJbI JIMCThSIMU;
IV)CyKKyJIeHT;

V)Ckuepodur;
VI)Kcepodwur.
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3aganue 16 (ID 34) - 5 6a/110B

Bapuanm 2

Jluct sABAseTcs HaubGoJiee IUVIACTUYHBIM OPraHOM pacTeHuil. AHaTOMUYeCKoe CTpoeHHe
JIUCTbEB OYE€Hb CHJbHO HU3MEHSeTCd B 3aBUCHMMOCTH OT YCJOBUH, B KOTOPBIX OOHMTAIOT
pacTeHus.

B faHHOM 3aJaHuU nIpuBeJeHbl poTorpaduu nonepeyHsnix cpe3oB (Uiu ¢pparMeHTOB Cpe30B)
JIUCTbEB IBETKOBBIX PacTeHHH (0OpaTHTe BHUMaHUe MaclITad HeoJuHAKoOB!). Heo6xoaumo
cooTHecTH doTorpaduio cpesa C NOAXOAALLEH €My XapaKTEPUCTHKOM M 3IKOJIOTHYeCKOM
rpynmnom:

XapaKTepUCTHKH JINCThEB (CNIMCOK U30bITOYEH - B HEM €CTh JIMIIHUE XapaKTEePUCTUKH):

A) Mesoduan suddepeHIMPOBaH Ha /iBa TUIA — CTOJI6GYATHIM U ry64yaThli, TOHKasA 0JHOCJ0MHas
KYTHKYJIa;

B) Ycrbuua norpyxenssble. [lof anujiepMoil pacnoJsiokeHa TMIIOJlepMa, COCTOsIas U3 KJIETOK C
pPaBHOMEPHO  YTOJILIEHHBIMU OJIpEBECHEBAIOIIMMU  KJIETOYHBIMHU CTeHKaMu. Me3soduii
OZJHOPO/IHBIH, CKJIa[4YaThIN;

C) JlucT runocToMaTUYECKUHU. YCThUIA PACIIOJIOKEHDBI B KPUIITAX, B KOTOPBIX TAKXKe Pa3BUBAIOTCS
Y OJIHOKJIETOYHbIE TPUXOMBI;

D) JlucT 3nuMCTOMAaTUYECKUH, pa3BUTa MollHass KyTHKyJa. B Mesoduisie pacnosararTcs
acTpOCKJIepen/ibl;

E) JlucT anucToMaTUYEeCKH#, peOPUCTBIN C BepXHEW CTOPOHBI, OOJBILION ero 06beM 3aHHMaeT
O/ipeBecHeBILIasl CKJIePEHXUMA;

F) MoiHoe pasBUTHe UMeeT BoZ03anacamiias NIapeHX1umMa;

G) Idnujepma BbinoyHsAET QYHKIMIO GOTOCUHTE3A, YCTHUL] HET;

H) JlucT runocroMaTU4eCKUH, 3NK/jepMa NOKPbITa TOHKOW KYTUKYJIOH, YCThUIA NPUMNOAHSTHIE.

CnMCOK 3KOJIOTUYECKUX Tpynill pacTeHUu#dl MO0 OTHOLIEHHI0 K BoJe (CHUCOK HM3OGbITOYEH,
BbIOMpalTe Hau60JIee TOYHYI0 XapaKTePUCTHKY!):

[)Me3odur;

II)BogHble pacTeHUs € IOJTHOCTBIO NOIPYKEHHBIMU JIUCTbSIMU;
[II)BoaHble pacTeHus € NJIaBalOIMMU Ha TOBEPXHOCTH BOJbI JIMCThSIMU;
IV)CyKKyJIeHT;

V)Ckuepodur;
VI)Kcepodwur.
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3aganue 17 (ID 36) - 5 6a/110B

Bapuanm 1

B npomuioM rojy MHOrMM M3 HaC NPUILJIOCh NPOBECTH A0Ma HeJAe M WM AaxKe MecAlbl, HO
HEKOTOpble O6eCl03BOHOYHbIE He NOKHMJAKT CBOM JAOMHMKHM BCIO KHM3Hb. ComocraBbTe
IpeACTaBJIeHHble HUXKe H300pa)keHUsA AOMUKOB/pPaKOBHMH/CKeJeTOB 0eCl03BOHOYHBIX C
Ha3sBaHUAMM MX oOOJiIajaTesied M HEKOTOPbIMM XapaKTepUCTUKAMH, KOTOpble MOXKHO
IPUCBOUTH ITUM )KUBOTHBIM.

CnuCcoK Ha3BaHMH )KUBOTHBIX (CIUCOK U30bITOYEH - B HEM €CTh JIMIIIHHAE Ha3BaHUA):
A) IectunyyeBas ry6ka Euplectella sp. (Hexactinellida);

B) BproxoHoruit mostock Patella ulyssiponensis (Gastropoda);

C) /JByctBOpuaThiii MoJsTtOCK Teredo navalis - «kkopabesibHbIN YepBb» (Bivalvia);
D) TosioBoHOTHM MoJttock Sepia bertheloti (Cephalopoda);

E) IllepucroxabepHoe Spartobranchus tenuis (Hemichordata: Pterobranchia);

F) PakymkoBbiii pak Loxoconcha damensis (Ostracoda);

G) Yconoruii pak Teloscalpellum ecaudatum (Cirrhipedia);

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

[) Bpaxuonoaa Rhynchonella peregrina (Brachiopoda);

]) Tuapouansiii nosun Oswaldella incognita (Hydrozoa).

CIMCOK XapaKTepUCTHUK:
[)OTHOCATCS K BTOPUYHOPOTBIM }KUBOTHBIM;
[[)MetoT KONyJISTUBHBIM annapaT B HECKOJIbKO pa3 NpeBbIIIAOIIUN JJINHY TeJa;
[II)UMerT 3HAOCUMOUOTHYECKUX OAKTEPHUH, 3a CUET KOTOPHIX TepEeBAPUBAIOT 1€JIJII0JI03Y;
[V)MeoT X0aHOCHHIUTHM (CAUBIIUICA BHYTPEHHUHN C/I0M BOPOTHUYKOBBIX KJIETOK);
V)AHyc, oprasbl AbIXaHUSI U OTBEPCTUS BbIJIEJIUTEIbHON U PENPOAYKTUBHOW CUCTEM CMEIEHBI K
nepeJHeMY KOHIy TeJsla B pe3yJibTaTe TOPCUOHA.
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3aganue 17 (ID 36) - 5 6a/110B

Bapuanm 2

B npomuioM rojy MHOrMM M3 HaC NPUILJIOCh NPOBECTH A0Ma HeJAe M WM AaxKe MecAlbl, HO
HEKOTOpble O6eCl03BOHOYHbIE He NOKHMJAKT CBOM JAOMHMKHM BCIO KHM3Hb. ComocraBbTe
IpeACTaBJIeHHble HU)XKe H300pa)keHUsA AOMHUKOB/pPaKOBHH/CKeJeTOB O0eClO03BOHOYHBIX C
Ha3sBaHUAMM HMX oOOJilajaTesied M HEKOTOPbIMM XapaKTepUCTUKAMH, KOTOpble MOXKHO
IPUCBOUTH ITUM )KUBOTHBIM.

CnuCcoK Ha3BaHMH YKUBOTHBIX (CIUCOK U30bITOYEH - B HEM €CTh JIMIIIHHAE Ha3BaHMSA):
A) IectunyyeBas ryoka Euplectella sp. (Hexactinellida)

B) BproxoHoruit mostock Patella ulyssiponensis (Gastropoda)

C) /ByctBopuaThiii MoJtOCK Teredo navalis - «<kopabenbHbIM yepBb» (Bivalvia)
D) TosioBoHOTHMM MoJTtock Sepia bertheloti (Cephalopoda)

E) IlepucroxabepHoe Spartobranchus tenuis (Hemichordata: Pterobranchia)

F) PakymkoBbiii pak Loxoconcha damensis (Ostracoda)

G) Ycouoruii pak Teloscalpellum ecaudatum (Cirrhipedia)

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

[) Bpaxuonoana Rhynchonella peregrina (Brachiopoda)

]) Tuapouansiii nonun Oswaldella incognita (Hydrozoa)

CIMCOK XapaKTepUCTHUK:
[)IMeroT X0aHOCUHLUUTUH (CAMBIIMKCS BHYTPEHHUU CJI0M BOPOTHUYKOBBIX KJIETOK)
[)AHyc, opraHbl ibIXaHUSl U OTBEPCTHUS BbIJIEJIUTEIbHON U PENPOAYKTUBHOW CUCTEM CMEIEHBI K
nepeHeMY KOHILY TeJsla B pe3yJibTaTe TOPCUOHA.
[II)IMer0T aHTEeHHbI, NPUCIOCOGJIEHHbIE /1151 I0JI3aHbs U MJIaBaHbs
[V)OTHOCATCSA K BTOPUYHOPOTHIM )KUBOTHBIM
V)UmMmeroT iododop (ocobblit anmapaT U3 liynaJjel, HOKPbIThIX peCHUYKAMM )
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3aganue 18 (ID 40) - 5 6a/110B

Bapuanm 1

Ha pucyHke n3oo6pakeHa ynpolieHHasi cxeMa KaTajiu3a ¢pepMeHTa €eHoJ1a3bl, y4aCTBYIOLLEro
B I/IMKoJ/iM3e. PeGpucTbie TMHUM 06003HAYAKOT OCTOB 0€JIKa, U30THYThIE CTPEJIKA OTPAXKAIKOT
MUrpanMi0 3JEKTPOHHBIX Map, MNYHKTHPHbIE IMpAMbIe COOTBETCTBYIOT HOHHBIM
BBaHMOAeﬁCTBHﬂM, npAmMbI€ CTPEJIKH COOTBETCTBYHOT AOHOPHO-aKLENTOPHBIM CBA3AM. MbpI1

3amudpoBasiv 5 y4acTKOB aKTUBHOTO LIEHTPAa €H0JIa3bl OYKBAMHU JIATUHCKOTrO ajidasuTa (A-
E).

PaCCMOTpI/ITe PHUCYHKH, IOoC/I€ 4Yero yCTadHOBUTE, KdKHE€ XUMHYECKHE CTPYKTYPbI
COOTBETCTBYIOT BaIHI/I(l)pOBaHHbIM Y49aCTKaM, d TAKXKE€ COOTHECUTE UX C (l)YHKul/IOHaJIbeIMI/I
XdPaKTEpUCTHUKAMHU M3 CIIUCKA. 06H.II/IMI/I KHC/IOTAMH HA3bIBAKOT COC€AHHEHMA, CIIOCOOHBIE
BBICTYIIATh AOHOPAMH NPOTOHOB. O611me OCHOBAHHA BBICTYIIAKOT B Ka4YeCTBE€ aKIECIITOPOB
IIPOTOHOB.

1 2 3 \

CnMCOK y4acTKOB Ha cCXxeMe KaTaJiu3a:
A) VYyacTok A;
B) VYuacrok B;
C) VYwuactok G;
D) VYwactok D;
E) VYuactok E.

Cnucok GyHKIMOHATbHBIX XapaKTEPHUCTHK:
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[) O6uiee ocHOBaHUE;

II) DnexkTpoduabHBIA OpraHUYECKUHN KaTalUu3aTop;
[II) 3SnexkTpodUIbHBINA HEOPTAHUYECKUN KaTaIU3aTOP;
IV)  Jluraup;

V)  O6as KkucaoTa.
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3aganue 18 (ID 40) - 5 6a/110B

Bapuanm 2

Ha pUCYHKe U300pakeHa ylnpouieHHas cxeMa KaTaJiu3a depmenTa
U30LMTPATAErNApPOoreHasbl, y4aCTBYIOILEero B UK€ TPUKAPOOHOBBIX KHUCJOT. PeGpucroie
JIMHUM 0003HAYaAIOT OCTOB 0eJIKa, U30THYThIe CTPEJIKH OTPAXKAKT MHUIPaALMI0 3JIEKTPOHHBIX
nap, npsAAMbie CTPeJKH COOTBETCTBYIOT AOHOPHO-AKLeNITOPHBIM CBSA3AM. MbI 3aliMdppoBaiu 5
y4aCTKOB aKTUBHOI'O LleHTPa U30LUTpaTAeruAporeHassl 0yKBaMM JIATUHCKOro ajadgasuTa (A-
E).

PaCCMOTpI/ITe PHUCYHKH, IOoCJe 4Yero yCTaHOBUTE, KdKHe€ XHUMHYECKHE CTPYKTYPhbI
COOTBETCTBYIOT BRIHPI(l)pOBaHHbIM Y4aCTKaM, d TAKKe€ COOTHECUTE UX C (l)YHK].ll/IOHaJIbeIMI/I
XApPaKTEPpUCTHUKAMMU H3 CIIHCKA. 06H.IMMI/I KHC/IOTAMHM HA3bIBAKOT CO€JHWHEHMHA, CIIOCOOHBIE
BBICTYIIATh AOHOPAMH NPOTOHOB. Oﬁmue OCHOBAHHA BBICTYIIAKOT B KA4Ye€CTB€ AKLECIITOPOB
IMIPOTOHOB.

1 2 i 3 ;

NH;
| NH,

\

o

CnMCOK y4aCTKOB Ha CxeMe KaTa/u3a:
A) VYuacrtok A;
B) VYuyactok B;
C) VYwuactok G;
D) VYwactok D;
E) VYuyactokE.

35



3adanust onrumnuadsi «Pusmex» no 6uosozuu. 3akaruumensvHslii aman 2020/21 y4.200 11 KJIACC

CnucoK QyHKIMOHA/IbHBIX XapaKTEePUCTHK:
[)  Okucauresb;
[I) 3SnekTpoduabHBIK HEOPTaHUYECKUH KaTaJIu3aTop;
[II) Jluraug;
[V)  Cnauasia ob1iee oCHOBaHHUe, 3aTeM 00111asi KUCJIOTA;
V) IlepeHOCYMK NpOTOHA.
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3aaanue 19 (ID 42) - 5 6a/110B

Bapuanm 1

B JaHHOM 33JJaHUM U306paKeHbl pa3/InYHbIe CyOK/JIeTOYHbIEe CTPYKTYPbI BbICIIMX PaCcTeHHMH.
CooTHecuTe M300paKeHUA CYyOK/JIETOYHBIX CTPYKTYP (B HEKOTOPBIX CJAy4asX CTPYKTYpbl O
KOTOpPBIX MJET peyb B 33aJJaHUM OTMeYeHbl KPAaCHBIMU CTpeJIKaMHM) C MX HAa3BaHUAMHU U
$yHKIMOHA/TBHBIMM XapaKTepUCTUKAMU:

CnucoK Ha3BaHMH CTPYKTYP (CNMCOK U30BITOYEH - B HEM €CTh JIMIIIHUE TEPMUHbI):
A) Xnopomact;

B) Xpomomnnacr;

C) Irtuomniacr;

D) Kaportus;

E) Ilporomiact;

F) PybucKoO;

G) Ilnasmopecma;

H) Bakyouib;

[) Ilesnr0/1030CUHTA3HI;
]) Xunopodumnr.

CnMCcoK PYHKIMOHA/IbHBIX XapaKTEePUCTHUK:
[)KpacHblil cBeTOy/1aB/IUBAOIUNA TUTMEHT.
[[)MexXK1eTOYHbIN KOHTAKT.
[II)OgHOMeMOpaHHas opraHeJuia, 4acTo 3aHMMar1as 60blIy0 4YaCTh PACTUTE/IbHOU KJIETKHU.
[V)PacTuTesibHas KieTKa 6€3 KJ1eTOYHOU CTeHKH.
V)Ilnactupa, dopmupymwomasacas B (OTOCMHTE3UPYIOIIUMX OpraHaXx B YCJIOBUSAX OTCYTCTBUA
OCBeLeHHUS.
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3aaanue 19 (ID 42) - 5 6a/110B

Bapuamnm 2

B JaHHOM 33JJaHUM U306paKeHbl pa3/InYHbIe CyOK/JIeTOYHbIEe CTPYKTYPbI BbICIIMX PaCcTeHHMH.
CooTHecuTe M300paKeHUA CyOK/JIETOYHBIX CTPYKTYP (B HEKOTOPBIX CJAy4YasX CTPYKTYpPhI O
KOTOPBIX MJET pedyb B 3aJaHMU OTMe4YeHbl KPAaCHbIMU CTPeJIKaMH) C UX HAa3BaHUAMHU U
$yHKIMOHA/TbHBIMM XapaKTepUCTUKAMU:

CnucoK Ha3BaHMH CTPYKTYP (CNMCOK U30BITOYEH - B HEM €CTh JIMIIIHUE TEPMUHbI):
A) Xnopomact;

B) Xpomomnnacr;

C) Irtuomniacr;

D) Kaportus;

E) Ilporomiact;

F) PybucKoO;

G) Ilnasmopecma;

H) Bakyouib;

[) Ilesnr0/1030CUHTA3HI;
]) Xunopodumnr.

Cnucok PYHKIMOHAIbHBIX XapaKTEePUCTHUK:
[)IlnacTuza, B KOTOPOM MPOTEKAOT TEMHOBAsI U CBeTOBasi pa3bl GOTOCUHTE3A.
[I)®epmeHT nukIa KaabBuHa.
[II)[lnactTuga, 3amosiHEHHAs JKUPOBBIMHM KaIUIIMH, COJEPXKAU[MMH 6O0JIbIIOe KOJHUYECTBO
KapOTUHOU/IOB.
[V)®epMeHTaTUBHbIE KOMILJIEKCHI, CBSI3aHHbIE C MEMOPAHOH U yYaCTBYIOIME B CHHTE3€ KIEeTOYHOU
CTEeHKH.
V)3esieHbli CBETOY/IaBJIUBAIOIUNA TUTMEHT.
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3azanue 20 (ID 44) - 5 6a/110B

Bapuanm 1

CoBpeMeHHas 6M0J10TUS HEOTAE/MMA OT KOHIENIMH 6M0oI0ru4eckoi spoaonuu. Kak ckasan
OJMH M3 KpynHedmux OHO0JIOroB-TeopeTUKOB XX Beka ®Peoaocuit TIpuropbeBuY
Joopxanckuii (1900-1975), «<HUYTO B GHOJIOTMM He MMeeT CMbIC/Ia KpOMe KaK B CBeTe
3posnonum» (nothing in biology makes sense except in the light of evolution) — Tak 6b1L10
o3arjiaBJIeHO ero 3cce, Oonyo6/MKOBaHHOe B 1973 r. MHoOro4yucjeHHble [JOKa3aTeJbCTBa
3BOJIIOLMM NOATBEPKAAIT IBOJIIOIUOHHOE IPOUCX0XKAEeHME BCEX )KUBBIX CyLLeCTB OT 0611ero
npejka. 0A4HaKo, B 061 eCTBEHHOH NJIOCKOCTH BONMPOC OCTAETCA AUCKYCCHOHHBIM 10 MHOTUM
NPUYMHAM.

B 3TOM 3ajaHMM HeO06XO0JMMO CONOCTAaBUTh KAPTUHKH, WLIIOCTPUpPYKOLIIHE pa3iuyHbIe
OMoJIOTHYeCKHe fBJIEHUS C HAa3BaHUAMM ITHUX fAABJIEHUA U KaTeropusMH A0Ka3aTesbCTB
3BOJIIOLUH.

2 3
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Kareropuu aoka3saTe/IbCTB 3BOJIIOLUUA:

A) TlasieoHTOJIOrMYECKHE 10KA3aTEbCTBA;

B) Mopdosioruyeckue 10Ka3aTeabCTBa;

C) 39mMbpuosioruyeckre JJ0Ka3aTeNlbCTBa;

D) MouJiekyasipHO-TeHEeTUYECKUE 10KA3aTeIbCTBA;
E) Buoreorpaduueckue f0Ka3aTeNabCTBa;

Cnucok Ha3BaHMH GMOJIOTUYECKHX ABJIEHUH, IPOU/IIOCTPUPOBAHHBIX PUCYHKAMU:
[)  Buoctpaturpadus;
II) ToMeo3ucCHble MyTaLUK;

[II) IlapansnesbHas 3BOJIIOLMS;

IV)  CxoAcTBO KAapUOTUIIOB OGJIM3KOPOACTBEHHbBIX BU/0B;
V)  T'oMoJioruyHble OpTaHbl;
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3azanue 20 (ID 44) - 5 6a/110B

Bapuanm 2

CoBpeMeHHas 6M0J10TUS HEOTAE/MMA OT KOHIENIMH 6M0oI0ru4eckoi spoaonuu. Kak ckasan
OJMH M3 KpynHedmux OHOJIOroB-TeopeTUKOB XX Beka ®Peoaocuit TIpuropbeBuY
Joopxanckuii (1900-1975), «<HUYTO B GHOJIOTMM He MMeeT CMbIC/Ia KpOMe KaK B CBeTe
3posnonum» (nothing in biology makes sense except in the light of evolution) — Tak 6b1L10
o3arjiaBJIeHO ero 3cce, Oonyo6/MKOBaHHOe B 1973 r. MHoOro4yucjeHHble [JOKa3aTeJbCTBa
3BOJIIOLMM NOATBEPKAAIT IBOJIIOIUOHHOE IPOUCX0XKAEeHME BCEX )KUBBIX CyLLeCTB OT 0611ero
npeaka. OgHaKo, B 0611eCTBEHHOM IJIOCKOCTU BOMPOC OCTAaeTCA AUCKYCCHOHHBIM 10 MHOTUM
NpUYMHAM.

B 3TOM 3ajaHMM HeO06XO0JMMO CONOCTAaBUTh KAPTUHKH, WLIIOCTPUpPYKOLIIHE pa3iuyHbIe
OMoJIOTHYEeCKHe fBJIEHUS C HAa3BaHUAMM ITHUX fAABJIEHUA UM KaTeropusMH A0Ka3aTesbCTB
3BOJIIOLUH.
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Nervus laryngeus recurrens
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Arteria
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Kareropuu aoka3saTe/IbCTB 3BOJIIOLUUA:

A) TlasieoHTOJIOrMYECKHE 10KA3aTEbCTBA;

B) Mopdosioruyeckue 10Ka3aTeabCTBa;

C) 39mMbpuosioruyeckre JJ0Ka3aTeNlbCTBa;

D) MouJiekyasipHO-TeHEeTUYECKUE 10KA3aTeIbCTBA;
E) Buoreorpaduueckue f0Ka3aTeNabCTBa;

Cnucok Ha3BaHMH GMOJIOTUYECKHX SABJIEHUM, IPOU/IIOCTPUPOBAHHBIX PUCYHKAMU:
[) HecoBeplieHCTBO CTPOEHUS KHUBbIX OPraHU3MOB;
II) TlceBporensbl, peTpoBUpPYCh, «MycopHasa» JJHK B cocTaBe reHoma;
III)  Apeasbl, 06bsiCHs€MbIe MajieoreorpapruyecKUMU peKOHCTPYKIUSAMU;
IV)  «IlpoMexyTouHble» GOpPMBI;
V)  CxoACTBO 3MOPHOHOB TO3BOHOYHBIX;
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3aZjaHMAX AAHHOMW 4YacTHM B Hayaje HJeT YCJOBMe 3aJaud, a 3aTeM K HeMy 3aJjaeTcs
HECKOJIbKO BOINpocoB. OTBeThbl Ha BOMPOCH!I JOJDKHBI OBbITh 3alMcaHbl B BUJe TekcTa. ObpaTuTte
BHMMaHUe, YTO OTBETHI HAa BONPOCHI J0JKHBI ObITh MaKCHMa/IbHO KPaTKUMHU U NIOJIHBIMY, CJIeJlyeT
u3beraThb 60JIbIINX 06'bEMOB TEKCTA HE 110 CYTH 3aJlaHHOI'0 BONPOCa.

CucreMa OLl€HKMH:
[IpuBeseHa B OTBeTe AJIS1 KOXKA0T0 3a/laHUS OTAEJIbHO.
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3aaanue 21 (ID 53) - MakcumymMm 10 6a/10B

BbakTrepuodaru (paru) - WIUMPOKO pacnpocTpaHeHHas B npupoje popma cyueCTBOBAHUA.
daru cnenuPpuYeCcKH 3apaKalOT KJIETKH Ollpee/IeHHbIX ITAMMOB GaKTepui, 3aXBaTbIBAKOT
HUX CUCTEMbI CUHTEe3a HYK/JIEMHOBBIX KUCJIOT U 6€JIKOB AJI1 CBOEro BOCIpou3BeAeHus, 3aTeM
yaie BCcero youBalT 6AKTEepUI0-X03s1MHA U BBIXOJAT BO BHELIHIOIO CpeAy B IOMCKAaX HOBBIX
XkepTB. 11 60pbObI ¢ paramMu GaKTepuH 0063aBeJUCh PAa3/JIMYHBIMU CHCTEMAMHU 3aLIUTHI.
Mo:xHO BblA€e/IMTh TPU PAa3/IMYHBIX 10AX0/A K 3aluTe OT paros:

1. He no3BouTh ¢pary NnpOHUKHYTH B KJIETKY.

2. 3a6/10KMPpOBaATh pelIMKanMio ¢ara BHYTPH KJIE€TKU-X03UHA.

3. 3anycTUTh KJI€TOYHBINA CYMI U/ KJIETKHU-X03s1MHa [0 TOro, Kak ¢ar ycneet pa3sMHOXKUTbHCH.
YTo6Bhl OmpeAesUTh MeXaHU3M /[eNCTBUA TOW W/IM HWHOM 3alMTHON CHUCTEMbI, MOXXHO
3apasuTh KJIETOYHYK KyJbTypy Ppa3HbIM KOJHUYECTBOM AaKTHUBHbIX (aroBbIX YacTHII.
CooTHOILIEeHMe AKTMBHBIX (aroBbiX 4YacTHUL, K KJeTKaM 0003Ha4yawT TepMuHoM MOI
(Multiplicity Of Infection).

3a poCcTOM KyJIbTYpPbl YAO0OHO CJIeAUTh N0 U3MEHEHHUI0 ONTUYECKO! IJIOTHOCTU CpeAbl IpU
AsviHe BoJIHbI 600 HM (ODsoo). [Io Mepe pocTa Ky JIbTypbl KOJIN4€CTBO GaKTePHAJIBHBIX KJIETOK
B HEH BO3pacTaeT, cCpeAa CTAHOBUTCA 60Jiee VIOTHOM, YTO OoTpakaeTcs B Bo3pactaHuM ODsoo.
YdeHble pellnId BbISICHUTH, KAKOB MeXaHM3M pa6oThl 3aliUuTHOM cucTtemMbl CBASS. CBASS
COCTOMWT M3 NMapbl FeHOB, ¥ IIMPOKO pacpoCcTpaHeHa B IPUPOAe. YYeHble B354 ABa LITaMMa
6aKTepuu: 04UH c cuctemoii CBASS, a apyroii - 6e3, 1 IPOBeJIH C KaXKAbIM TPH IKCIIepUMEHTa:
A. K 50 M1 6aKkTepHa/IbHOM KyJIbTYpbl C KOHIleHTpauuen KjaeTok 103/ma go6aBwim 1 ma
pacTtBopa ¢ara c KOHIleHTpanueil aKkTUBHbBIX ¢paroBbix yactuy, 105 /ML

B. K 50 ms 6aKTepua/ibHOM KYJIbTYPbl C KOHLleHTpauuen KjaeToK 103/mua go6aBuiu 1 mi
pacTBopa ¢ara ¢ KOHIeHTpanuel aKkTUBHbIX ¢parosBbix yactuny, 104/mr.

C. K 50 Mg 6aKTepua/JlbHOM KyJIbTYpbl C KOHLleHTpanuei Kjaetok 103/mia He A06GaBaAAIH
¢aroBbix yacTuu,

Bce 6 K016 ¢ 6aKTepuaJIbHBIMHU KyJIbTYPaMHM 3aT€M BbIpaliUBa/IMCh B OJUHAKOBBIX YC/I0BUAX
IPpU ONTHMAJIbBHOM TeMIepaType AJiA pocTa 6akTrepuu. B pesynbraTe y4yeHble NMOJIyYHJIHU
c/leaywoiuye pocTtoBbie KpuBble (M3MeHeHUe ODeoo BO BpeMeHH).

WTamm SKCNepUMEeHT
A B C

0.6 - - CBASS — — ot

+ CBASS e—

0.5 1

0.4 1

Dco 03 i

0.2 1

00

0.1+

BpeEMA, MUH

IIpoaHanu3upyiiTe rpapuK U OTBEThTE Ha C/IeAYIOLIHE MO BONPOCHI:
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1. OObsicHUTE, TOYEMY IPHU 3apaKeHUH 6aKTepUaJbHOM KYyJIbTYpbl paroM CHUKAeTCs ONTHUYecKast
IJIOTHOCTb KYJIbTYPBI.

2. TlocuutakTe MOI n1 3kcnepuMeHTOB A M B.
3. B kakoM skcnepuMeHTe 6aKTepHasibHas NMONyJIAL U IOTHbaeT ObICTpee Bcero?

4. OODBSCHUTE, N0 KAKOMY U3 Tpex NPUBEJEHHbIX B YCJIOBUM MEXAaHU3MOB pabOTaeT cucTeMa
aHTudaroBou 3auuThl CBASS.
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3aaanue 22 (ID 55) - Makcumym 10 6a/110B

Knaaucruyeckuii aHa/Iu3 N03BOJIAET NOCTPOUTD AePeBO 3BOJIIOIMOHHON HCTOPUH TaKCOHA. B
paMKax 3TOro 3aJaHUfA Bbl NOCTPOUTE JepeBO THUINOTETUYECKOr0 TakKcoHa. [Ipumep
NpocTeNero Aepesa NpuBeAeH HA KAPTUHKe HUXKe (cnpasa).

Knaccuyeckue kiaagucTudeckue MeTOAbl MCHOJIB3YOT Mopdosiornyeckue JaHHBIE,
3aKOJMpOBaHHble B MNPHU3HAKM. YJ00Hee BCero BbIAENATh /JBa 3HAa4YeHUA IMPU3HAKA:
nie3nomMopdHoe, KOTOpoe 0603HaYaeTcad Kak «0» U anomopdpHoe, 0603HaYaeMoe KaK «1».
[IpeanookeHWe 0 TOM, KaKOe 3HaUueHUe MPU3HAKa ABJIAETCA JIE3UOMOPHBIM, CTPOUTCA Ha
OCHOBe IIa/IEOHTOJIOTUYECKHX, 3MOPHOJIOTMYECKUX M CPAaBHUTEJIbHO-aHATOMHYeCKHX
JAAHHBIX. /I/1s1 ynpouieHus paccyKAeHus Mbl 6yAeM UCN0J1b30BaTh TAKCOH - BHELIHIOK IPynmy
(A), YybM NPU3HAKHU MBI a priori 6yjeM cYMTaTh ie3anoMmoppHeiMU. Huke B TaGMue AaHbI
3HayeHUsd 4 NPpU3HAKOB AJ14 4 BUA OB, a TAKXKe PACKPBIThl CAMU IPU3HAKH.

Hcnosib3yliTe MeTOJ MaKCMMa/IbHOM NMAapCUMOHMM (MaKCUMaJIbHOM 3KOHOMMH), KOTOPBIA
6asupyeTcd Ha NpPeANOJIOKEHUHU, YTO IBOJIMOHHBbIE COOBITUA (M3MEeHeHUs 3HAYeHUH
NPU3HAKOB) MNPOUCXOAAT peako. CiegoBaTe/ibHO, CaMOM BEPOATHON OyAeT ABJIATCA
TOINOJIOTUSA, YTO ONMCBhIBAETCA MUHUMAJIbHBIM YHCJIOM COObITHI. KOHEeYHO, B pea/ibHOCTH BCe
JlaJIeKO TaK He TaK MpoCTo.

BugA O 0 0 0 B R c
BugB 1 0 0 1

BugC 1 0 0 0

BugD O 1 1 0

MNapameTpusaums:

1. [ywwuctocTb: chabas -0,
xopowaa — 1;

2. WUrpueoCTb: He BbipaxkeHa — 0,
3ameTHasa — 1;

3. KWUCTOYKK Ha ywax: OTCYTCTBYHOT —
0, umetrotca—1; 1

4. Konun4yecTtso XBOCTOB: oguH — 0,
cemb U bonee — 1.

OTBeThbTe Ha C/eAyI0LIHEe N0JBONPOCHI:

1. 3anumwuTe B cTpoyHOM PpopMaTe JepeBo, 3Has, UYTO BHEIIHSASA IpyINia onpejeseHa U3Ha4albHo,
Y NI0J1b3Yy$SICb METO/J0M MaKCHMaJbHOM 3koHOMUU. [IpuMep cTtpouHoii 3anucu: (X, (Y, U)), rae X, Y, U
- 0603HaYeHUs TAKCOHOB.

44



3adanust onrumnuadsi «Pusmex» no 6uosozuu. 3akaruumensvHslii aman 2020/21 y4.200 11 KJIACC

2. Jlo6aBbTe Ha Hally CxeMy, 3allMCAaHHYI0 B CTPOYHOM ¢opMaTe 3BOJIIOLMOHHbIE COOBITHS,
0603HauYMB HOMepa npu3HakoB. [Ipumep Takou 3anucu: (X, (Y/#1, U)/#2+3)).

3. OnuiuMuTe CJI0BaMM 3BOJIIOLMI0 GeHOTHUIla B rpylnIle, Ha4yMHas ¢ GpeHOoTUNa OOLero npejaka,
3aTPOHYB BCe U3BeCTHbIE Ipe0Opa3oBaHHUA.

4. [lonpobyeM MCHOJb30BaTh IMpOCTeHlIMe MeTOoJAbl KJACTepHOro aHanusa. PaccuuTtainTte
KO3QPULHMEHT CXOACTBA ([10/1 CXOAHBIX IPU3HAKOB OT 06L1ero 4y1cja NpUu3HaKoB) MeXAy BUaMHU
D, B u C (BHeLHIOI0 IpyNIy He pacCMaTpUBaeM) M 3alIMIINATE ero. Y Bac JAOJDKHO MOJYYUThCA TPU
yucsa: BC=x, BD=y, CD=z.

5. Tenepb BbiOepHUTe JBa HauboJiee CXOAHBIX BUAa. OHU 00pa3ytoT nepBbik kaacTtep (X, Y), A06aBUB
K HUM OCTaBLUMICS, IOJYYUM TOUYHO TAKYIO 3Ke TOINOJIOTHIO, KaK U paHee (HO 6e3 BHeLIHe! rpymmbl).
3anuiuuTe ee B CTPOUHOHN PpopMe.
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YacTtp 2
(120 munyT, 90 6aJ1J10B)
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Tun 3aganuii A. TecToBble 3aJaHUA C MHOXKECTBEHHBIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3aaHUsIX JaHHOM YacTH B HavaJle UJeT YCJI0BHeE, a 3aTeM LIeCTb BApUAHTOB O0TBeTa (Mo
6ykBamMu oT A fj0 F). YyacTHHKaM HEOGXOAUMO ONPEAETUTD, IBASETCS JIM KaXKAbIH U3 BApUAHTOB
OTBETa BEpPHBbIM (MOAXOAUT MoJ GOPMYJHMPOBKY 3a/laHUsI) UM HEBEPHBbIM (He MOAXOAUT MO,
bopMyIMpOBKY 3a/laHus ). B kaxkjoM 3a/jlaHuu MoXKeT 6bITh OT 0 10 6 BEpHbIX BApPUAHTOB OTBETA.

CucreMa OLl€eHKMH:

3a Kax/i0e MPaBUJIbHO OTMEUYEeHHOE YTBEPKAEHHE MOXKHO Moy4uTh 0,5 6asia
3a Kax,0e HeMPaBUJIbHO OTMeYEHHOe YTBepkeHue — 0 6a/1710B
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3aaanue 23 (ID 4) - 3 6a/11a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHKe npejacraB/ieHbl JUarpamMMbl IIBETKOB ABYX BOAHBIX pacTeHuil (Ronse De Craene,
2010): kyBminHKu 6esior Nymphaea alba L. (Nymphaeaceae) u sypoHUyMa IJIaBaKWILEro
Luronium natans (L.) Raf. (Alismataceae).

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

PaCCMOTpI/ITe AHArpaMMbl U YKAXKHUTE AJIA KAKAO0T0 U3 CJ1eAYIOIIUX YTBepH(AGHHﬁ, ABJIAETCA
OHO B€PHBIM UJIX HEBEPHbBIM:

Bapuanm 1:

A) PacnosioxkeHHe 371eMEHTOB 1IBETKA KYBIIMHKHU [IUKJIUYECKOE;

B) PacnosioxkeHue 3/1eMeHTOB [|BeTKAa KyBLIUWHKHU CIIUPAJIBHOE;

C) Ywcsio s1enecTKOB BO BHYTPEHHEM Kpyre BeHYHWKa KyBIIMHKHU 60JIbllle, Y4eM B HAPYKHOM KpyTe
BEHUYMKQ;

D) JneMeHTBl LBeTKa JIypOHUYMa pacClOJIOKEHbl XaOTHYHO, HEBO3MOXXHO BBIABUTb HHU
CIMPaJIbHbIX, HU KPYTOBBIX 3aKOHOMEPHOCTEW;

E) PacnosoxeHue 3/ieMeHTOB [|BETKA JIyPOHUYMA IUKJIUUECKOE;

F) IlnogosucTuku LBeTKa JIypOHUyMa CBOOOAHBIE.

Bapuanm 2:

A) PacnosiokeHHe 371eMEHTOB I1BETKa KYBLUIMHKU CIUPaAJbHOE;
B) T'uHeuel nBeTKa KyBLIMHKU allOKapIHbIN;

C) T'uHeuel 11BeTKA KYBUIMHKU CUHKApPIHbIN;

D) PacnosioxxeHue 3J1eMeHTOB [|BETKA JIyPOHUYMA CIUPAJIbHOE;
E) PacnosioxxeHue 3/ieMeHTOB [|BETKA JIyPOHUYMA LUKJIUUECKOE;
F) Ilnomo/sucTUKY [jBeTKa JIypOHUYMa CpOCLIKecs.
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3aaanue 24 (ID 5) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

BO/JILIIMHCTBO BBICIIMX PAacTeHUN MMET 7-MH KJIeTOYHbIH 8-MHM AJepHbId 3apo/blleBbIi
MeloK (KeHCKUH rametoduT), OJHAKO ero ¢popMHUpPOBaHHE MOKET NPOXOJAUTh pa3sHbIMHU
NyTAMH y pa3HbIX CUCTEMAaTH4YeCKUX IPyMIl.

B Ta6/M1e HMKe NpeACTaB/JIeHO pa3BUTHE 3apOoAbIlIeBbIX MEIIKOB TPéX TUnoB. Lluppamu
0603Ha4YeHbl CTaAuM: 1 - MaTepUHCKasA KJeTKa Meracnop; 2 - mocJje nepBoro JejeHuf
Melo03a; 3 - mocje BTOPOro AejieHHs Meiio3a; 4-6 - pa3BUTHe KeHCKOro rameropura; 7 -
cdopMUpOBaHHbIN raMeTO(UT.

MeracnoporeHes PazButHe XeHcKoro rametodura
TUns XeHCKOTro
ramerodura
1 2 4 b) 6 7
MoHocnopuyecKkui

(Polygonum-Tura)

_—
@

bucnopuuecxuit
(Allium-Tumna)

Terpacniopuyeckuii
(Adoxa-Tumna)

€ D N G-

Onupasicec Ha JaHHble M3 3TOW TaGJHMLbI, YKAOKUTE AJA KaXKJOro M3 CJAeAYIOLIUX
yTBepPKJAEeHUM, ABJIAETCSI OHO BEPHbIM HJIU HEBEPHBIM:

Bapuanm 1:

A) B cayyae xxeHckoro rametoduTa Polygonum-Tumna npu MeracnoporeHese o6a JieJieHusi Meiio3a
CONPOBOX/AAKTCS LIUTOKUHE3OM;

B) B ciy4aexeHckoro rametodpuTa Adoxa-Tuma Npu MeracnoporeHe3e Meio3 He COIPOBOXKAAETCS
UTOKHWHE30M;

C) Ilpu o6pasoBaHUM OUCIOPUYECKOrO0 MKEHCKOTOo raMetopuTa B XOJle MeracrnoporeHesa
006pasyloTcs ABe ABYXs/I€PHbIE KJIEeTKHU, O/lHA U3 KOTOPbIX OTMHUPAET;

D) Ilpu o6pa3oBaHUM TeETPACIOPUYECKOr0 KEHCKOro rameTodpuTa B XOJle MeracrnoporeHesa
ob6pasyeTcs 0/iHA YeThIpEXsi/iepHasi KJIEeTKa;

E) Bce sapa Ha cTagusx 2 ¥ 3 BJISIIOTCS TalJIOU/HbIMU;

F) Ilpu ABOMHOM OIJIOJAOTBOPEHUH 3apo/ibllieBOro Menika Polygonum-Tuna sHgocnepm O6yeT
TPUNJIOUHBIM.
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Bapuanm 2:

A) B cayuae xeHckoro rametodurta Allium-Tuna nmpu MeracnoporeHese ob6a JAejieHUsI Melo3a
CONPOBOX/AAKTCA LUTOKUHE3OM;

B) Ilpu o6pa3oBaHWM MOHOCIOPHUYECKOIO >XEHCKOro ramMetoduTa B XO0Jle MeracrnoporeHesa
06pa3yloTcs YeThblipe OJHOsI/IEPHblE MEracrnopbl, U3 KOTOPbIX pPa3BHBAETCS OJHA, a TPU Jpyrue
OTMHUPAIOT;

C) Ilpu o06pa3oBaHUKM OHUCHOPUYECKOTO IKEHCKOro ramMeTopuTa B XOJle MeracrnoporeHesa
00pas3yloTcs ABE YEThIPEXSAAEPHBIE KJIETKH, OJHA U3 KOTOPBIX OTMUPAET;

D) Ilpu o6pa3oBaHUMMU TETPACHOPHUYECKOTO KEHCKOro raMmetoduTa B XO0J€ MeracrnoporeHesa
ob6pasyeTcs 0/iHA YeThIPEXsiJiepHasi KJIETKa;

E) Bce saapa Ha cTagusax 2 v 3 ABJISIOTCS AUMJIOUIbIMY;

F) Bce siapa Ha cTaguu 7 ABASIOTCS ranJiouAHbIMM.
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3aaanue 25 (ID 6) - 3 6a11a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke npeacTaB/ieHO MOJIEKYJIAPHO-PUI0OreHeTHYeCKoe AepeBo IBETKOBbIX PaCTEeHUH,
Ha KOTOpoOe HaJ/IoKeH OJUH U3 MOp(POJ/IOrMYeCcKHX NPU3HAKOB LBeTKa - (QUIJIOTAKCHUC
okosionBeTHUKA (Endress & Doyle, 2015).

Cokpawmenusa: 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.

Mesangiospermae

~ ~~
Magnoliidae
- ~
Nymph Aust Chlor Piper Ca Magnol Laurales Monocots Eudicots
= NC N\ T DNT AL N7 = Vs =
© o9 8§ 3
: §§5 §§§8 §§§g§z§§-§8§§ §
g THL § §83EN.E g
il MR HHRERHT
SR BHURIR RO SRR
528523238 32322358323% :-Egao 0220 BE200EO3=8TB82E4524
0 BEEEROCCOOD B SBENEEEER GRENENNEEEEN llllllll an
. oM OE
dunnoTakcuc
OKO/IOLUBETHMKA
] cnupanbHbii
B upknnueckuii

E=3 ueonpepenéHnblii

Onupasice Ha AaHHbIE 3TOTO0 AepPeBa, YKaXKUTe JAJisl KaOXK/J0r0o U3 CAeAyIIIUX YTBepKAEeHMI,
SIBJISIETCSI OHO BEPHBIM UJIM HEBEPHbIM:

Bapuanm 1:

A) TI'pynmna Austrobaileyales siBasieTcss MOHOGUIETHYECKOH;

B) B rpynne Monocots Bce npeACTaBUTENN UMEIOT LIBETKU CO COUPAJIbHBIM QUIIOTAKCUCOM;
C) B rpynny Magnoliidae BxoasaT nopsgku Piperales, Canellales, Magnoliales u Laurales;

D) Bce npeacraButenu rpynnbl Eudicots uMelOT IBETKHY € LUKIUYECKUM QUIIOTAKCUCOM;

E) Topspok Laurales He siBisieTCs MOHOQUIETUYECKHM;

F) [IlpeacraBuTe/v co CHMpPaIbHBIMU LIBETKAMU 00pa3y0T 0HY MOHOQUIETHYECKYIO IPYy Y.

Bapuarnm 2:

A) T'pynmna Austrobaileyales siBasieTcs noiuduieTudeckou;

B) TI'pynna Austrobaileyales siBsisieTca napaduieTuyeckou;

C) Brpynne Monocots Bce npeAcTaBUTeNM UMEIOT LIBETKU C LIMKJINYECKUM PUIIOTAKCUCOM;
D) Iopsagoxk Nymphaeales BxoauT B rpynny Magnoliidae;

E) Bce npegcraBuTtenu rpynnsl Eudicots uMeroT LiBETKH €O CIMpaJbHBIM QUII0TAKCHCOM;

F) IlpexcraBuTesn co CnUpaJbHBIMU [IBETKAaMU 06pa3yloT 0HY MOHOQHUIETUYECKYIO IPYIILY.
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3aaanue 26 (ID 11) - 3 6a/1a

06u4(151 d14 ecex 8apudaHmMos 4acms eonpoca.:
Ha (l)OTO n306pa>xéﬂ MO3r HpeACTaBHTeJIeﬁ OJIHOT'0 U3 KJIacCOB noaTuna Ilo3aBoHoYHbIE.

IIpoaHanusupyiite ¢pororpadpuio M s KaKAOro U3 CIAeAYIOIUX YTBEPKAECHUH YKaXKUTe
SIBJISIETCSA OHO BEPHBIM UJIM HEBEPHBIM:

Bapuaunm 1:

A) H306pakéHHBbIN HAa POTO 06'bEKT NPUHAAJIEKUT NPeCTaBUTENSAM KJlacca Aves;

B) 3ToT M03r BKJIIOYaET B cebs 4 oTAena;

C) Ha ¢oTo xopo1o BUAEH CpeJHUNA MO3T;

D) 3tor Mo3r HE npuHaZ/ieXXUT MNpejCcTaBUTENSIM  CUCTEMAaTHYECKOHM  Tpynmbl  C
JIUCCIHIePaTUIECKUM CTPOEHHEM FOJIOBHOT'O MO3Ta;

E) Ilozo6GHBIN MO3T XapaKTepeH BOJIHUCTOMY OMYTalo0 U IOMalllHel Kypule;

F) Mos3r nojo6HOro cTpoeHusi XapaKTepeH BceM npeAcTBUTesiM Mammalia, Carnivora.

Bapuanm 2:

A) H306pakéHHBIN HA GOTO 0O'BEKT HEe MPUHAJIEKUT MPe/ICTAaBUTENSAM Kaacca Aves;

B) 3ToT M03r BKJIIOYaEeT B cebs1 5 0T/e/10B;

C) Ha ¢oTo cpesHUt MO3T He BU/IEH;

D) 3TOT MO3Tr NpUHA/JIEKUT NPECTABUTENSAM CUCTEMATUYECKOM IPYNIIbI C IUCCIHLIedATUYECKUM
CTpOEHHEeM roJIOBHOT'O MO3Ta;

E) Ilogo6HBINA MO3T XapaKTepeH CU30MY I'oJIy610 U M0JIeBOMY BOPOOLIO;

F) Mos3r nojo6HOro CTpoeHus XapaKTepeH BCeM NMpPeJCTAaBUTEJSAM Mo ATHNA Acrania.
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3aaanue 27 (ID 12) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:
Ha ¢poTo n306paxéH Mo3r npeAcraBuTe el 0JHOr0 U3 KJ1accoB noaTuna [lo3aBoHo4YHbIe.

[Ipoana/mmsupyiite ¢pororpaduio M Al KaXKAOT0o M3 CAEAYIOIINX YTBEPXKIAEHUIN yKaKHUTe
SIBJIAE€TCS1 OHO BEePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) H306pakéHHBbIN HAa POTO 06'bEKT NPUHAAJIEKUT NPeCTaBUTENSAM KJlacca Aves;
B) 3ToT Mo3r BKJ/ItOYaEeT B cebs1 5 0T/1e/10B;

C) Ha ¢doTo xopo1io BUJ€eH NpoA0JroBaTbli MO3T;

D) CpenHuil MO3T He IPUKPBIT NepeJHUM MO3TOM;

E) Xopomo pa3BuThIN lepeHUM OT/eJ1 3aKpbIBAET BCE OCTAJIbHbBIE OT/eJIbl MO3Tra;
F) Mo3xe4ok 1 cpeJHUM MO3T IPUMEPHO PaBHbI [10 pa3Mepy.

Bapuanm 2:

A) W306paxéHHbIA HA GOTO 00'bEKT NPUHAAJIEKUT NPeJCTaBUTEAM Kaacca Mammalia;
B) 3ToT M03r BK/IIOYaET B cebs 4 oTAena;

C) Ha ¢oTo npososroBaThiii MO3T He BU/IEH;

D) CpeaHui MO3T He 3aKpbIT ITEPEHUM;

E) [llepenHuii MO3r He 3aKpbIBaeT CpeJHUY;

F) Mo3xe4yok 3HaUMTEbHO MEHBIIIE 110 pa3Mepy, 4eM CpeJJHUN MO3T.
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3aaanue 28 (ID 16) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

IIpeacTaBbTe, YTO y nmapueHTa X. 6bLJI HEKUM 06pa3oM BbINOJIHEH 3a60p MEepPBUYHOH U
BTOPUYHOM MOYU M NPOBeJEeH OMOXMMHYECKHUN AHA/IU3 BEUIECTB, COJEpPrKalUXCAd B HHUX.
JlaHHble 00 H3y4YeHHBbIX BellecTBaXx ObLJIM BHeCeHbl B Tao6iuny Hke. I[IpoueHTHOE
coAep:KaHUe BellleCTB IJIa3Mbl KPOBH JaHbl B HOPMe AJIS 3,0pOBOro 4Ye/IoBeKa.

Coaepxanue, %
HaspaHue BemecTsa Ilnasma KpoBH, B IlepBuyHasg Mmoya BropuyHasa Moya

HOpMe nanveHTa X. nanyveHTa X.
MouyeBHHa 0,03 0,03 2,0
MoueBag KUcJ0Ta 0,004 0,004 0,05
'n1roko3a 0,1 0,1 0,1
Benku 7 53 5,3

Kuper 0,8 OTcyTcTBYIOT OTcyTcTBYIOT

l'[poaHaJmsnpyﬁTe npeacraBJ€HHbIC B Taﬁjmue AAdHHBbIEC U MJIAd KaXA0ro M3 CjaeaAyroliux
YTBep)K,Z[eHI/Iﬁ YKAXKHUTE ABJAAECTCA OHO BEPHBIM UJIM HEBEPHDbIM:

Bapuaunm 1:

A) TlanueHT X. 31,0pOB;

B) IlpoueHTHOe copepxaHUe TII0KO3bl BO BTOPUYHON MOUY€e COOTBETCTBYET HOPME;

C) OTcyTcTBUE KHUPOB B MEPBUYHONW U BTOPUYHOM MOYe TOBOPUT O HAJIMYUM 3a00JIeBaHUS Y
nanueHTa X. Ha ypOBHE IPOKCHMaJIbHbIX U3BUTBIX KaHaJIbLIEB;

D) VY manueHnTa HapyuieHa GUAbTpaLMOHHAsA QYHKIUS NOYEK;

E) VY nauuenra HapyuieHa peabcop6uroHHasA QYHKIMS 0YEK;

F) B HopMe 6es1ky GUABTPYIOTCSA MOYEUYHBIMU KJIYOOYKAMU.

Bapuarnm 2:

A) TlanueHT X. 3710pOB;

B) B HopMe 6esku QUABTPYIOTCS NOYEYHBIMU KJIyOOYKaAMU;

C) Y manueHTa HapylleHa KOHLieHTpaLHOHHAasA QyHKIUSA OYEK;

D) MoueBas kucs0Ta 06pasyeTcss U3 apruHUHA B X0/le 0JJHOMMEHHOr0 MeTab0JIMYeCKOro [[UKJIa B
NeYyeHu;

E) MoueBuHa gBJsETCS NPOAYKTOM pacnajia NypuHOB;

F) IlpoueHTHOe coziepKaHKe IJII0KO3bl BO BTOPUYHOU MOY€E COOTBETCTBYET HOPME.
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3aaanue 29 (ID 17) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

[lepBbIM M Ba)KHBIM 3B€HOM CBepTbIBAaHMS KPOBHU fABJSETCA arperanuss TPOMOGOLUTOB C
dopMupoBaHueM mnepBUYHOro TpoMm6a. [Jia 3¢pPeKTHBHON arperaud TPOMOOLUTOB
TpeOylTCA BHellHHMe (IJIa3MeHHble, TKaHeBble) M BHYTPeHHHe (TPpOMOGOLMTapHbIE)
WHAYKTOPBI arperanuy, a Takke cnenudpuyeckue r’imkonporeMHosble penentopsl (GP) ana
CBA3bIBAHUA (PUOPU/UISIDHBIX O6eJKOB (HUTH KoJulareHa M ¢uopuHoreHa). HapymeHue
paGoThI NepeYrCAeHHBIX 3/IEMEHTOB NPUBOAUT K JAJIUTEIbHbIM KPOBOTEYEHUAM.

KoJnareHn

®ubpuHOreH
TPOMBOLIUT
dakTop
BunneGpanza  CEKPELIUAl BAB
Ca2+
GPIB e
pene CepoToHuH GPII/Ma
®OuGpUHOTEH penentop

TPOMBOLIUT

I'mcramMmun
AppeHauH dakTop
TpoMGoKcaH BuieGpanja

IV pakTop
aJjpeHaJIuH A[lq) i

W Konnaren
Tpom6uH
AJISI AHATHOCTHKH aToJIOTuM arperanuuu TpOMGO[U(lTOB NNpUMEHAEeTCA MeTo/
arperaTomMeTpumn in vitro mo BOpHy: pPerucTpupyercad HN3MEHCHHE CBETONPONYCKAHUA
CyClI€H3UuHn TpOMﬁOI.lI/lTOB BO BPEMEHH 3a CUEeT (l)OpMPlpOBaHPlH TpOMﬁOHI/lTaprlX CrYCTKOB.
HOpMaJIbHaﬂ arperaTorpamMmma BbITVIAAUT TaK:

Tpom6okcan

100%

Bropas BosiHa
arperanuu

JloGaBsieHue
CTUMY/IATOpA
arperanuu

l

arperanud

IlepBas BoJIHA
arperaumu

Bpemsda, MUH

CaMbIMM YaCThIMU UHAYKTOPAMH, UCNOJIb3yeMbIMH B arperaroMeTpum no bopHy, aBasw0TCs
Al®, aapeHaIUH, KOJIJIareH U PUCTOLEeTUH (AHTUGMOTHK, CTUMYJ/IMPYIOLIUI IpUcoeJHEHUE
dakTopa Buieopanaa k GP1f peuentopy).
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TpeM manyeHTaM C NOBBIIIEHHOW KPOBOTOYHBOCTHIO MPOBEJIM arperaToMeTpuio no bopny
(KpacHbIH IBET) U CPAaBHUJIM C HOPMOM (CUHMH LIBET).

100%, IMTanueHT N2l

+AJlD {+ApeHaluH "+Komlareﬂ +PucTOLeTHH

/

0% ' / ’_//J N

100% IMamuenTtNe2

4

+A/1D /" +AfipeHanun /" +Kosnaren

0% _/\-\ / < /

arperanusi

Bpems, MuH

' +PucTOLIETHH

arperanusi

Bpemsd, MUH
100%, IMTaueHT N23
= r—
= __ o~
g +A1D +AlpeHasuH +KOJIJIaF€H +Pucronerun
l’q—j /
o /
— /
(] =
0%| = S
Bpems, MUH

[IpoaHa/M3upyiiTe nNpHBeJeHHbIe arperaTorpaMMmbl M [Jisl KaXAOro HU3 CJAeAyIIIHX
YTBePKAEHUN YKAKUTE SIBJISIETCS OHO BEPHBIM UJIM HEBEPHbBIM:

Bapuanm 1:

A)
B)
)
D)
E)
F)

[lepBasi BosiHa arperauuu o6ycaoBJieHa AerpaHyisiiuei TPOMOOIUTOB;

Y nepBoro nauueHTa MOXeT ObITb OOHapyxeH AepuuuT paktopa BunnebpaHaa;

Y BToporo nayueHnTa Habswgaetcsa gebunut GPII/Ilo penentopos;

Y BTOpoOro naiyeHTa HabJ0JaeTcsl HU3Kasl CTeNeHb JilerpaHy isiiui TPOMOOLIUTOB;
Y TpeTbero nanyeHTa Haosogaetcs gedunut GPIIB/Ilo penentopos;

Y TpeTbero nauueHTa MoXeT ObITb 06HapyxeH Aeduuut GPIf peLentopos.

Bapuanm 2:

A)

Arperauus, MHAYIIMpOBaHHAas PUCTOLETUHOM, HAUMeHee 3aBHCUMa OT (a3sbl JleTpaHyJISaALUU

TPOMOOIMTOB;

B)
)
D)
E)
F)

Y nepBoro nayyMeHTa MoeT ObITh 060Hapy»keH febunut GPIB penenTopos;

Y BTOpoOro nanyeHTa MOXeT ObITb 0OHapyXeH Jepunut paktopa Buinebpanaa;

Y BTOpOTroO NanueHTa HabJ/110/jaeTcsl HU3Kas CTelleHb JlerpaHy Isiiui TPOMOGOLMTOB;
Y TpeTbero nanyyeHTa HabJ0JaeTcs HU3Kasl CTelleHb JerpaHyIsaLu1 TPOMOOLUTOB;
Y TpeTbero nauueHnTa Habawgaetca gebunut GPIIB/Ilo penenTopos.
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3aaanue 30 (ID 18) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

UccnepoBaHue 3pavyKoBOro M aKKOMOJALMOHHOro peduiekca - HeoTbeMJeMasA 4YacThb
HEBPOJIOTMYECKOI'0 OCMOTpa, MO3BOJIAIIEr0 YCTAHOBUTH JIOKA/IM3aLMI0 U pa3Mep ovara
IopakeHUsl B HepBHOM cucrteMme. [Ipy npoBejeHUM 3padykoBOro pedJiexkca Ny4oK sIpKOro
CBeTa HAaNpaBJIAOT B [10JIe 3peHHs IPaBoro rJjasa, a 3aTeM - JieBoro rJiasa. [Ipy npoBeseHuun
pediiekca aKKoMoOJalUM HEBPOJIOTUYECKHUH MOJIOTOYEK MW/IM PYy4YKy IOCTEleHHO
NPUGIMAKAIOT K IepeHoCUlle NanueHTa, GoKycupyouero B3rjias/j Ha JaHHbIA peAMeT.

3pa4KoBbIX pedieKc Peduiekc
X aKKOMOJallHH
KoHcTpuKTOpP
: 3payka
7 A & =
Pecuuynas
o< MBIIILA
CeTyaTka
MepauanbHasa

PecHUYHEBIA
TaHIIHH

npAMas MbIIIIA IJIa3a

[IpeTekTanbHEBIE
aapa

JlaTepanbHoe
KOJIEHYaTOoe TeJIo

y

3puTenbHas Kopa
rOJIOBHOTO MO3ra

H3yuyuTe cxeMaTU4YHbIe U300paKeHUsI HEPBHBIX KOHTYPOB, 00C/IY>KMBAaOIMX 3PAaYKOBbIN U
AKKOMOJALUOHHBIA pedJieKChbl, U [AJf KaXKAO0ro U3 CjJeJyUUX YTBEePXKAEHUN YKaKuUTe
SIBJIAETCS OHO BEPHbIM WJIU HEBEPHBIM:

Bapuanm 1:

A) Tena apdepeHTHBIX HEUPOHOB, 0OCIYKUBAIOILUX 3THU pedJieKChl, paCloJIOXKEeHbI B NOKPBIILIKE
MOCTa;

B) B HOpMe npu ocBelleHUM NpaBOro rJasa NPOUCXOAUT NMPSMOE CyKeHHe NpPaBoro 3padka U
COZIpYyKECTBEHHOE CY>KeHHe JIeBOT0 3payKa;

C) Ipu mpaBocTOpoHHeM mepepe3ke OTPOCTKOB adpdepeHTHbIX HEHPOHOB, 0OCAYKHUBAIIUX
3payKoBBIM pedJieKc, JeBbld 3padyoK OyJeT CyKaTbCAd TOJIBKO NPU NPSMOM OCBELIeHUHU JIEBOTO
rJ1asa;

D) Ilpu nopakeHUH NOBEPXHOCTHOM (J0pCa/IbHOM) YaCTH peTeKTaNbHbIX f/lep 3pauKH CY>KaloTCs
TOJIBKO B OTBET Ha IpKOe OCBellleHHe, HO He Ha aKKOMO/Ial 1 1o0;

E) Ilpu oTeke Mo3ra czjaB/rvBaHue Tes 3¢ GepeHTHbIX HEHPOHOB, 00CTYKMBAIOLIUX 3TU pedJIeKChl,
NpUBeJET K pacXoAfALeMycsl KOCOTJIa3UI0 U CY>KEHHUIO 3PaYKOB;
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F) TlloBpexieHue KpacHoro siipa (Ha cxeMe o603HayeHO Kak «Kfl») Hepeako compoBoxzAaeTcs
pacxosiIMMcst KOCOTJIa3UueM M OJTHOCTOPOHHUM MHUJIPUA30M.

Bapuanm 2:

A) OTpocTku 3dpdepeHTHbIX HEHPOHOB, 0OCIYKUBAIOIIUX 3TH pedJieKChbl, TPOXOAAT B COCTaBe
riasojBuraresbHoro Hepsa (Il napa yepenHbIx HepBOB);

B) Ilpu npaBocTOpoHHel Iepepe3Ke OTPOCTKOB 3pdepeHTHbIX HEUPOHOB, OO6CIY>KMBAKLIMX
3payKOBBIN pedJieKc, JeBblid 3padyoK OyJeT CyKaTbCA TOJBKO IPU NPSAMOM OCBELIeHUHU JIEBOI'O
riaasa;

C) Ilpu nopakeHUMU 3pUTEJBHON KOPBI TOJIOBHOI'O MO3Ta 3payKy CY>KalTCA TOJbKO B OTBET Ha
sIpKOe OCBellleHHe, HO He Ha aKKOMO/LALUI0;

D) Ilpu oTeke Mo3ra cjaBiuBaHue TeJ 3pdepeHTHbIX HEMPOHOB, 06CIYKMBAKILUX 3TU pedJIeKChI,
NpUBeJET K CX0JALLeMYyCs KOCOIJIA3UI0 M PaCIIMPEHUI0 3paYKOB;

E) Ilpu akkoMoZaLUy NPOUCXOAUT COKpalleHUe PeCHUYHOM MBIIIIbl U HaNpsi)KeHHWe LIMHHOBbIX
CBA30K;

F) OpHocTopoHee MeJJjieHHOe CyXeHHe 3payka IpPHU OCBElleHWH M aKKOMOJALHUHU MOXKET ObITh
CBA3aHO C NOBpeX/jeHHeM PECHUYHOT0 TaHTJIUS.
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3aaanue 31 (ID 22) - 3 6a/1a
O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:
B 3MOpHOHA/JIbHOM pa3BUTHUHU IIOA0BOM MywKH Drosophila melanogaster 60/ib11y0 poJib
UIrpalT reHbl C MaTepPpUHCKUM 3¢pdeKToM. ITHU reHbl TPAHCKPUOUPYHTCA B OpPraHusMe
matepu M ux MPHK nocrynawT B aAinekseTrky. OJMH M3 TakuX reHOB - bicoid. /insa
onpepeseHdss QyHKIUI 3TOro reHa y4yeHble U3y4U/M pa3BUTHe JUYUHOK D.melanogaster,
NOJIy4YEeHHBIX OT CAMOK C MYTaHTHbIM (HeyHKIIMOHAIbHBIM) reHOM bicoid. Y4eHble BBOAWIU
MPHK 3TOro reHa B pasHble y4YaCcTKH JIMYMHOK M CJeJW/IH 32 Pa3BUTHEM CerMeHTOB TeJa.
PHCYyHOK HMXKe WLIIOCTPpUPYyeT pe3y/bTaTbl 3TOro 3KcnepuMeHTa. KpacHbIM Kpyrom
orMmedyeHO MecTO BBeJgeHUuss MPHK bicoid B inunHKy. 0603Ha4yeHus: bicoid wt - JIMYMHKWU,
N0JIy4eHHbIe OT CAMOK JUKOro TUNa; bicoid- - TMMUHKH, IOJIyYeHHbIE OT CAMOK C MyTaHTHbBIM
reHoM bicoid; A - akpoH (rosioBHas Jionacts), H - rosoBa, T - rpyas, Ab - 6pomko, Te -
TeJIbCOH (XBOCTOBAs JIONACTB).
bicoid wt bicoid -

bicoid - bicoid - bicoid wt

|

PaCCMOTpI/ITe PE3yJbTAaThbl 3TOT0 IKCIEPUMEHTA U AJIA KAXKAO0I'0 U3 CJIEAYIOIIUNX YTBep)K,CleHI/Iﬁ
YKAXKHUTE ABJIAETCA OHO BEPHBIM UJIM HCBECPHBIM:

Bapuanm 1:

A) BeskoBbIN NPOAYKT reHa bicoid Heo6xX0 UM /11 pa3BUTHSA 3a/HEN YaCTHU TeJla;

B) Cnenuanusanus CE(rMeHTOB TeJia Ollpe/iessieTcs rpardeHToM KoHueHTpauu MPHK bicoid,;

C) B ob6saactu Haubosblen koHLeHTpanuu MPHK bicoid o6pasyeTcs 6prolIKo;

D) ™mPHK bicoid paBHOMepHO pacnpe/iesieHa o siileKJeTKe JUKOr0 TUIIa;

E) BesnkoBbiM NpoAyKT reHa bicoid He06X0AUM [1Jisl pa3BUTHS TeJIbCOHA;

F) Bsenenue MPHK bicoid B ieHTpasibHy10 YacTh IMUUHKU JUKOTO TUIIA HE HAPYLUIAT HOPMaJbHY10
cerMeHTalHUIo TeJa.

Bapuarnm 2:

A) bBenkoBbIM NIPOAYKT reHa bicoid HE06X0 UM [J1s1 pa3BUTHUS IEpeJHEN YaCTH TeJla;

B) Cnenuasivsanus CE(rMeHTOB TeJia olpe/essieTcs rpagrdeHToM KoHlleHTpanuu MPHK bicoid,;

C) ™MPHK bicoid B HOpMe KOHIIeHTPUPYETCS B 3aiHEN YaCTU UL EKIETKY;

D) ™mPHK bicoid Heob6xouMa /11 pa3BUTHSA Bcex cerMeHTOB Tesa D.melanogaster;

E) BenkoBbIll NpoAyKT reHa bicoid He06X04 WM [1Jis1 pa3BUTHS TeJbCOHA;

F) BenkoBbli NpoAyKT reHa bicoid onpepesisieT J0pPCO-BEHTPaIbHYIO (CIMHA-OPIOX0) MOJISIPHOCTD
3M6pHOHa.
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3aaanue 32 (ID 23) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke mokasaHa Kapra miasmMyJbl R1, KOTOpyl0 MOKHO OOGHApYXUTh B KJETKaxX
6aktepuu Escherichia coli. 3Ta n1a3sMuaa uMeeT JOCTAaTOYHO GOJILIIONA pa3sMep - 95 ThicAY
nap HyKJIEOTH/J0B, U COAEPKUT HECKOJIBKO reHoB. B yactHocTy, rensl bla, cat, aph, aad wu sul
KOJUPYOT OeJIKM, oO06eclieyuBalIiUe YCTOMYMBOCTb K AHTUOMOTHUKAM aMNULUJIJIMHY,
xJIopaM$peHnKOo/1y, KAHAMUIMHY, CTPENITOMULMHY U Cy/ibpaHUIaMHUJaM, COOTBETCTBEHHO. B
3TOM IJIa3MHJe 3aKOAMPOBAH reH 6eJIKOBOro tokcuHa hok (parB), koTopbli paspyuiaeT
MeMOpaHy kJjeTKHd, a Takke reH PHK sok, koropasa kommiemeHTapHa yyactky MPHK hok.
ABoiiHaa cnupaab Mexay PHK sok u MPHK hok y3naerca PHKa3zoi I, koTopas pa3spymaer
MPHK hok. PHK sok siBisieTca HeCcTaOMJ/IbHOM, ee BpeMsl KU3HM B KJ/IeTKe HeBeJIMKO (B
otrsinyue oT MPHK hok). 'eH repA koaupyet 6e/10K, He06X0AMMBIi AJ1d 3allyCKa pelnIMKanuu
m1asMuAbl. 'eH copB KogupyeT 6esiOK, KOTOpPBIN NMOAABJIAET TPAHCKPHUIILUIO I'eHa repA,
yAep>KHBas ee HA HU3KOM ypoBHe. CHHMM LIBETOM Ha KapTe OTMe4YeHbl reHbl, KOAUpywliue

0eJIKH, HGOGXOAI/IMBIC AJA KOHBbrdliuy, a TAdKiXKe IMoC/JIeA0BaTE/IbHOCTH, peryjimpyrpimue
KOHBHOI'alnluio.
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,[[JIH KaxKa0ro u3 cJieAynummnx YTBep)KAEHPII‘/’I YKAXKHUTE ABJIAE€TCA OHO BEPHbBIM NI HEBEPHBIM:

Bapuanm 1:

A) TeHbl yCTOMYHMBOCTH K aAHTUOUOTHUKAM JAIOT 3BOJIIOIMOHHOE IMPEHUMYILECTBO KJIETKaM,
06J/1aJjal0IMM JaHHOM MJ1a3MUI0H;

B) KieTku, KOoTOpble NMpU [JleJIeHUU NMOTEPSIM JAaHHYI MJa3MUAY, MOTUOAIOT M3-3a JIeWCTBUS
ToKcHuHa hok;

C) BoaTo# n1asmuze AosnKHa ObITh 3aKoupoBaHa coocTBeHHass PHK-nosnnMepasa;

D) KneTtkuy, copepkalliye JaHHYO J1a3MU/y, IOTMOAIOT OT AeMCTBUS TOKCHHA hok;

E) Knetku E.coli, He cofiepkaliye 3Ty Maa3MHuay, 06/1a1al0T YCTOMYUBOCTBIO K TOKCMHY hok;

F) /JlanHas nyia3aMuyjia MMeeT MOAYJIbHOE CTPOEHHE — I'eHbl, BbINOJIHAKLIME CXOJHble QYHKIIMH,
pacrnoJioKeHbl PSIoM APYT C APYTOM.

Bapuanm 2:
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A) H3-3a HU3KOTO YPOBHSA 3KCIPECCUU Gesika repA JaHHas MJ1a3MU/ia ABJIsieTCs HU3KOKOMMUHOM —
ee pelJiMKalusl He TPeOyeT 3HAUUTEJIbHBIX PECYPCOB U HE CHUXKAET >KU3HECIOCOOHOCTh KJIETOK
E.coli, Hecymux 3Ty n1a3MUAY;

B) Ilocsie nonaganuu B kiaeTKU E.coli faHHas myia3MyAa He HACJAeAyeTCsd CTAOUJIbHO U B TEYEHUHU
HECKOJIbKUX OKOJIEHUH McYe3aeT U3 NOoNyJsUy;

C) B oaToM ny1aamMuae A0KHBI ObITh 3aKOAUPOBaHbl COOCTBEHHBIE pubocoMasibHblie PHK;

D) B aToi ny1a3amMuie A0/KHA ObITh 3aKoAMpoBaHa coocTBeHHas JJHK-nosvmepasa;

E) KneTku, copepkaliye JaHHYO J1a3MU/y, IOTMOAIOT OT AelcTBUA TOKCUHA hok;

F) /laHHas nyiaaMuaa MMeeT MOAYJIbHOE CTPOE€HUEe — T'eHbl, BBIMOJIHAIIME CXOAHble QYHKIUHY,
pacnoJioKeHbl pSAAOM APYT C IPYTOM.
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3aaanue 33 (ID 24) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

YyeHble HCC/IEA0BA/IM MeXaHHM3M /JelCTBUSA ONpeje/leHHOI0 aKTUBAaTOpa TPaHCKPUIILUU
o6aktepum Escherichia coli - TpaHnckpunuuoHHbid ¢aktop X. OHM mnoMewaau
10C/Ie0BAaTEeJIbHOCTD (CAlT), C KOTOPOH CBA3BIBAETCA 3TOT TPAHCKPUIILUOHHBIA PaKTOp, HA
pPa3HOM pacCTOSIHMM OT MPOMOTOpa reHa GeTa-rajlaKkTo3uja3bl M U3Mepsid AaKTUBHOCTb
aToro ¢gepmMeHTa B KaxKAOM cjaydae. Pe3ysbTaThl 3TOro ombiTa NMOKa3aHbl Ha rpaduke.
0603HaveHus:: TP X+ (m110C) - KJIETKM € TPAHCKPUNIMOHHBIM ¢pakTopoM X; TP X- (MuHycC) -
KJIETKHM C AeJieliued TpaHCKpUNUMOHHOro ¢pakropa X. udppsl Ha ocu a6Ccuucc 0603HAYAIOT
N0JI0KEeHHe cepeJMHBbl caiWTa CBA3biBaHUA T® oTHOCUTe/JIbBHO +1 HyK/eOTHJA - TO €CTh,
IEpPBOro HYK/JIEOTH/a, KOTOPbIHA NOSIBJIsSETCSA B COCTaBe CMHTe3upywueics MPHK.
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[IpoaHa/IU3MPYHTE 3TOT IKCNEPUMEHT M AJISI KAXKAOT0 M3 CJIEAYIOIMX YTBEPKAECHUIN YKAXKUTE
SIBJISIETCSI OHO BEPHBIM UJI HEBEPHBIM:

Bapuanm 1:

A) g akTUBaUUM TPAHCKPUIIMAM HeOOXOAHWMO, UYTOObl TPAHCKPUNIMOHHBIA akTop X
OKa3bIBaJICS B OIlpe/ieJIeHHOM OpHeHTal U oTHOcHTeibHO PHK-nosinMepa3sbl — Ha TOM e CTOpoHe
nBorHou cnupanu [AHK, yto u PHK-nosimmepasa;

B) AKTUBHOCTb NpOMOTOpPa He 3aBUCUT OT paCCTOAHUA [0 CcaWTa CBS3bIBaHUA
TPaHCKPUNLUOHHOTO GaKTOPa;

C) Ckopee Bcero, akTUBHOCTb 6eTa-rajiakTo3u/iasbl B kjieTkax T® X* (mtoc) 6bly1a 3HAYUTEJIBHO
Bblllle, yeM B kjeTkax T® X- (MUHYyC), B cjy4dae, KOrJa CaWT CBA3bIBAaHUS TPAHCKPUILMOHHOIO
dakTopa pacroJiarajcs Ha MO3UILUH -85.5 HYK/JIeOTUIOB;

D) Yem 6s112ke K IPOMOTOPY pacnojiaraeTcsl CauT CBSI3bIBAaHUS TPAHCKPUIILIMOHHOTO paKTOpa, TeEM
BblIllle aKTUBHOCTb OeTa-rajlakTO3U/a3bl;

E) Pe3synbTaThl 3TOro sKCepuMeHTa 00'bSCHIIOTCH XapaKTEPUCTUKAaMU ABoiHOoM cnupanau JHK -
Ha OZJMH BUTOK NpUXOAUTCA NpuMepHO 10 nap HyKJIeOTH/I0B;
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F) TpaHckpunuuoHHbI ¢akTop X NpHBJIeKaeT OeJIKH, KOTOpble MPUCOEAUHSIOT alleTHUJIbHbIE
I'PYIIbI K TUCTOHAM.

Bapuanm 2:

A) Jlng akTHMBALMM TPAHCKPUILMUKA HEOO6XO0JUMMO, 4YTOObI TPAHCKPUNIUOHHBIM akTop X
OKa3bIBaJICA B ONpe/ieJieHHOM oprveHTanu oTHocuTesibHO PHK-nmosinMepassl — Ha ToM e CTOpoHe
ABorHoU cniupasu JIHK, uyto u PHK-nosumepasa;

B) AKTHBHOCTbL mNpOMOTOpa He 3aBHUCUT OT pacCTOAHUA [0 calTa CBA3bIBaHUA
TPaHCKPUILUOHHOTO GaKTOPa;

C) Ckopee Bcero, akTUBHOCTb 6eTa-rajlakTo3u/asbl B KjieTKax T® X* (mtoc) 6blia 3HAUUTEIBHO
BbIlle, yeM B KJeTKax T® X- (MHUHYC), B c/ly4ae, KOT[a CAaWT CBA3bIBAHUSA TPAHCKPUIIUOHHOTO
¢dakTopa pacrnoJiarajcs Ha MO3ULUH -55.5 HyK/1IeOTU/OB;

D) Yewm pasbuie oT npoMoTOpa pacnoJiaraeTcs CauT CBA3bIBAHUSA TPAaHCKPHUILIMOHHOTO (paKTOpa,
TEM Bblllle aKTUBHOCTb 6eTa-rajlakTo3U/a3bl;

E) Pe3ysibTaThbl 3TOro sKcneprMeHTa 00'bSICHAOTCA XapaKTepUCTUKaMU IBoMHOM cninpanau JHK -
Ha OJIUH BUTOK NPUXOAUTCS npuMepHO 10 map HyK/1€0TH/I0B;

F) TpaHckpunuuoHHbIN ¢pakTop X NpUBJIEKaeT OeJIKH, KOTOpbIe YAAJSI0T METUJIbHbIE TPYIIIbI Y
0eJIKOB-TUCTOHOB.
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3aaanue 34 (ID 28) - 3 6a/1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

IOHbIe HaTypasmcThl [leTss u KaTta u3y4aim 3aKOHOMEpPHOCTH HacJeA0BaHHUSA NMPU3HAKOB Y
APAKOHOB. IleTs1 mbITa/IcA HAWTH 3aBUCUMOCTh MEXJAY HacJeA0OBaHHEM OKpaca U LBeTa
miamMeHu. A Kata um3ydyasia Kak CBA3aHbl HacjleJOBaHHME OKpaca M IBeTa rja3. Pe6sara
NPOaHA/IM3MPOBaJIU JaHHbIE O CKpellUBaHUM JPAaKOHOB B IMTOMHUKe 3a NOCJAeAHHUeE 5 JIeT U
OOHAPYKUJIM C/IeAyolLee.

OT cKpeluBaHUA YUCTONOPOAHBIX KpPACHBIX JAPAaKOHOB, MMEWINUX KpacHoe IUlaMs C
YMCTONOPOJAHBIMHU 3eJIeHbIMHM JpPaKOHaMH, UMEKIIUMH XesToe aMa B F1 Bce mOTOMKH
Ob/IM KpacHbBIMM M HU3BeprajM xeJjaToe IviaMAa. B aHaiau3upywiieM CKpelmMBaHUU
NOJIy4U/10Ch 4 GpeHOTHNIMYECKHUX K/IACcCa MOTOMKOB B PABHBIX COOTHOLIEHM X,

OT cKpelMBaHUA KPACHBIX JPAKOHOB C KAPMMH I/1a3aMHU U 3eJIeHbIX C 3eJIeHbIMM I71a3aMH B
F1 Taxk>ke Ha6.1104a/10Ch e JUHOOGpa3Me, BCe IOTOMKHM ObIJIM KPACHBIMY U UMEJIM Kapue riaasa.
B aHa/M3MpywIIeM CKpelMBAaHUM MOJy4asa0ch 4 ¢eHOTMNUYECKUX KJacca MOTOMKOB, HO
90% "3 HUX MMeJIM TAaKoHW ke (peHOTHN, KaK UX poJuTe/IM U TOJbKO 10% O6bLIM 1H60
KPacCHBIMH C 3eJIeHbIMM I'/Ia3aMH, JIN6O0 3e/IeHbIMHU C KAPUMH ra3amMH.

Ha ocHoBe BbIsAiB/IeHHBIX 3aKOHOMepHocTel Ileta u Katda cgesaiy BbIBOJAbI U BBICTYNUJIH C
AOKJaJlOM Ha IOHHAaTCKOM KOHpepeHUUM, rje BbIACHUIOCh, YTO HEKOTOpbie BbIBOABI
OLUMOGOYHbI.

YKakuTe AJ151 KOXKA0r0 U3 CJ1eAyI0IMX BEIBOA OB, C/leJIaHHbIX pe6sTaMH, ABJIAETCA OH BEPHBIM
WUJIA HeBEePHbIM:

Bapuanm 1:

A) MHccnepnoBaHusl 0JHO3HAYHO MOKA3aJiy, YTO aJljlesib KPAaCHOr'0 OKpaca JJOMUHAHTHbBIN;

B) MH3Beprathb xkesToe MaaMs MOTYT KaK JOMHHAHTHble FOMO3UTOThI, TaK U FeTEPO3UTOTHI, T.e.
JIOMUHHUPOBAHUeE M0JIHOE;

C) 3eseHble rj1a3a HabJIIOAAOTCA TOJBKO Y PeLleCCUBHBIX TOMO3UTOT;

D) TeHsl, oTBeuyawuiyve 3a GOpMHUpPOBAHHE OKpaca M IBeTa IJIAMEHH, HAXOJAATCA B pPa3HBIX
XpOMOCOMaX;

E) Yetbipe ¢eHoTUNMYecKHX Kjacca B F2 oboux uccieoBaHUN SBJSIOTCA pPe3yJbTaTOM
CIy4alHOT'0 PAaCcX0X/JeHHUA XPOMOCOM B Mel03e;

F) B KaTuHOM uccieoBaHUU /1S BbisIBJIeHUs IPUYMHBI NosiBJeHUs 10% NOTOMKOB, UMEIOIIUX
beHOTUN OTJIMYHBIA OT POAUTEJILCKOI0O HEOOX0AUMO CKPECTUTh UX C JJIOMUHAHTHON r'OMO3UTOTOH
Y OLIEHUTD pacllel/ieHue.

Bapuanm 2:

A) W3BepraTh XeJaTOe MJaMsl MOTYT KaK JJOMUHAHTHble TOMO3UTOThI, TAK U FeTEPO3UTOTHI, T.€.
JOMHHHPOBAaHUE NIOJIHOE;

B) HccnepnoBaHus 0JHO3HAYHO NOKa3aJy, YTO OKpac, I1BeT IJIaMeHU U L{BeT IJa3 Hac/JaeyrTcs
He3aBHUCUMO JpyT OT ApYra;

C) Tlensl, oTBeyaroe 3a GOpMUpOBaHUE LiBeTaA IJIAMEHU U IBeTa IJ1a3, HAXOAATCA B Pa3HBIX
XpOMOCOMaX;

D) Yerbipe deHoTHnMYecKUX KJsacca B F2 o06oux wuccienoBaHUW SBJASAIOTCA pPe3yJbTaTOM
CIy4alHOT'0 PACX0X/J€HHUA XPOMOCOM B MeH03¢e;

E) B uccnegoanuu Katu 10% noToMKOB, UMeOLUX GEHOTUN OTJIMYHBINA OT POJAUTENIbCKOTO 3TO
pe3yJIbTaT reHHbIX UM XPOMOCOMHBIX MyTal|UH;

F) CpenaTtp BepHble BBIBOJbI O XapaKTepe Hac/le[0BaHUS NPU3HAKOB MOXHO TOJIBKO HMMes
O0JIBLIYI0 BLIOOPKY.
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3aaanue 35 (ID 29) - 3 6a/1a

O6was 0415 8cex apuaHmMos yacmsv 80nNpoca:

Y ApakoHOB G6GeJsOK, KOAMpyeMbl reHoM X y4YacTByeT B Pa3BUTHHM pPOroBbIX YellyeK.
[TocKo/IbKY Yellyd He TOJIbKO NOKPBIBAKT TeJI0, HO U pOpPMHPYIOT rpe6eHb M BbIPOCThI Ha
XBOCTe, MyTallMi B reHe X OKa3bIBalOT BJIMAAHHE Cpa3y Ha TpHU NpuU3HakKa. Takoe sABJIeHHe
Ha3bIBAETCA MJIEMOTPONHBIM (MHO>XKeCTBEHHbIM ) 3¢ PeKTOM reHa.

Oco6u AUMKOro TUI HMMEKWT KpyNHble 4Yellyd, NpsAMON rpe6eHb M BBIPOCTBI Ha XBOCTe.
JOMHMHaHTHBIN a/ljlesb reHa X, /1ema/bHulli 8 20M03U20me, B reTepo3urore AaeT MesKue
NOKPOBHBIE Yelllyd, BOJHHUCTBIN rpe6GeHb M OTCYyTCTBHE BBIPOCTOB Ha xBocTe. IIpu 3TOM
BEPOATHOCTb IPOABJIEHUS 3TUX IPU3HAKOB pa3Has. Mesikue yemiyu pOpMHUPYIOTCA y BCex 6e3
HCKJ/IIOYEHHUs APAaKOHOB, MMEWIIUX JOMUHAHTHBIN aJljie/ib, BOJJHUCTBIA rpeGeHb TOJIbKO Y
NO0JIOBHHBI, a2 BBIPOCThI Ha XBOCTe OTCYTCTBYKT JIMIIb y Y o6JsajgaTesied JOMHHAHTHOIO
a/utesid. Takagd OCOGEHHOCTb HA3bIBAeTCA HENOJIHAsA NEeHEeTPAHTHOCTh IJIEHOTPOIHOro
a¢pdexra.

UcciepaoBaTe/ M APaKOHOB CKPEeCTHU/IM CaMKy C MeJKMMH 4YellysMH C CaMIlOM AMKOro TUMa.
YKaxxkuTe AJI KaXK/J0T0 U3 C/leAy0IIUX YTBEPKJeHU, AB/I1eTCA OHO BePHbIM /I HEBEPHbIM:

Bapuanm 1:

A) Camern sB/sIeTCS peL,eCCUBHOM FTOMO3UTOTOM 1O reny X;

B) Ot pgaHHOro ckpeluBaHHUA C BEPOATHOCTbIO 1/4 MOXHO NOJYYUTb NOTOMKOB C KPYIHBIMHU
YeurysiMU U 6e3 BIPOCTOB Ha XBOCTE;

C) IllosioBMHaA NOTOMKOB, IOJIyYeHHBIX OT JAHHOTO CKpellUBaHUs, OyAeT UMETb MeJIKUE YelllyH;
D) IloToMkH, MMelOLHe TOJbKO MeJIKMe Yellyu MMelT TaKOW e TIeHOTHIl, KaK U NOTOMKH
MMelollje OJHOBPEMEHHO MeJIKHe YelllyHd U BOJIHUCTBIN IpebeHb;

E) OT paHHOro ckpewdBaHUs MOTOMKH, 006/aZjai0liie OJHOBPEMEHHO MEJIKMMHU 4YellysiMH,
BOJIHUCTBIM I'peOHEM U OTCYTCTBUEM BBIPOCTOB Ha XBOCTE MOT'YT POJUTBCSA C BepOATHOCTbIO 1/16;
F) VY NOoTOMKOB OT JaHHOTO CKpeI{MBaHUs MOXKET ObITh TOJILKO /IBa pa3HbIX GpeHOTHIA.

Bapuanm 2:

A) Cawmern sBJisieTCS peLleCCUBHOU TOMO3UTOTOM 10 reHy X;

B) Camka c MeJIKUMU YeulysiMU MOXKeT ObIT TOJIbKO FeTEPO3UTr0TON 0 reHy X;

C) OT paHHOrO CKpellMBaHUs C BEPOATHOCTBIO 1/2 MOXXHO NOJIyYUTb MOTOMKOB C KPYIHBIMHU
YeurysiMU U BOJIHUCTBIM IrpebHeM;

D) IlloToMkH, HUMewIIHe TOJbKO MeJIKHe Yelllyd HMMEKT TaKOW >Ke TeHOTHUI, KaK U MOTOMKHU
MMelolle 0JHOBpeMEHHO MeJIKHe YelllyHd ¥ BOJIHUCTBIN IpebeHb;

E) OT paHHOro ckpeldBaHUS MOTOMKH, 00J1ajlaloliyde OJHOBPEMEHHO MEJIKUMHU YellysiIMU U
OTCYTCTBHEM BbIPOCTOB Ha XBOCTE, MOTYT POJUTHCS C BEPOSATHOCTBIO 1/8;

F) Y noToMKoB OT JaHHOTO CKpeliMBaHUsA MOXKET ObITh YeTbIpe pa3HbIX F€eHOTHUIIA.
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3aaanue 36 (ID 30) - 3 6a/1a

O6was 0415 8cex apuaHmMos yacms 80nNpoca:

Bo BpeMs ucc/ieJ0BaTe1bCKOM 3KCNEeAULUU ObLJIM OGHAPYKeHbl TPU OCTPOBHBIE NONMYJIALUHA
KapJ/IMKOBBIX APaKOHOB. Ha ocTpoBax 1 ¥ 2 06UTAIOT APAKOHBI UMeKILHe 6e/Ibli OKpac, a Ha
OCTpoOBe 3 OKpacy BCceX APaKOHOB KPacHbIN. B ecTeCTBEeHHOM cpejie Kap/IMKOBbIEe APAaKOHBI U3
pa3sHbIX NONYJALMI HMKOrAAa He CKpelMBalTCH, T.K. MaJible pa3Mepbl He MO3BOJIAIOT UM
JleTaTh Ha 3HAa4YMTe/IbHble paccTOAHUA. OJHAKO B MCKYCCTBEHHBIX YCJIOBUAX JAPAKOHBI
CKpeIMBalTCA M OCTAaBJAKT IUIOAOBUTOE NOTOMCTBO. C Ie/bl0 BBIICHUTH XapaKTep
HacJeA0BaHMs OKPACKM Y KapJIMKOBBIX APAKOHOB GbLJIO POBEJEHO ABA 3KCIEpUMEHTa.
IKcnepuMeHT 1. OT cKpelMBaHMA KpacCHbIX JPAKOHOB U3 NONyJALUM 3 C GeJbIMH M3
nonyadauuii 1 wiM 2 B NnepBoM NMOKOJIEHMHM Bce MOTOMKHM KpacHble. Bo BTOpOM NOKOJIEHUH
ruOopuAOB HAO/IIOAAaeTCs paciienjieHue 1 yacTpb 6eibIX U 3 4aCTU KPaCHBIX.

IKcnepuMeHT 2. OT cKpeliuBaHUA OeJIbIX JPAKOHOB U3 monyasanui 1 u 2 Mexay co60oi B
IIepBOM IMOKOJIEHMHM BCe MOTOMKHM TaK)Ke KpacHble. Bo BTOpOM NMOKOJIeHUM HAG/1I04aeTcs
pacienieHue 9 yacteid KpacCHbIX U 7 4acTeu GeJbIX.

YKaxxkuTe AJI KaXK/J0r0 U3 c/leAyIIUX YTBePK/JeHHU, AB/I1eTCS OHO BePHbIM UJIU HEBEPHBIM:

Bapuanm 1:

A) HacsienoBaHue oKpaca y ApaKOHOB CBSI3aHO C IeiCTBUEM OJJHOTO I'eHa;

B) bBesble JpaKoHbl U3 nonyasauui 1 U 2 UMeOT pa3HbIA FeHOTHUII;

C) DBenas okpacka popmMuUpyeTcs B pe3yJsbTaTe INUCTATUYECKOTO AeUCTBUS F€HOB;

D) Bce OGesible JpakoHbl, NOJyYeHHble BO BTOPOM CKpEIIMBAaHUM 3KCIIepUMeHTa 1, UMeIT
OZJMHAKOBbIN T€HOTHUI];

E) bBesble apakoHbl, MOJy4eHHble BO BTOPOM CKpELIMBAaHUU 3KCIIEPMMEHTA 2, MOTYT HUMETh
pPa3HbIU TEHOTHUII;

F) Bce kpacHble JpakoHbl, NOJiydeHHble BO BTOPOM CKpelIMBaHWM 3KClepuMeHTa 1, UMeEOT
O/ZIMHAKOBBIU T€HOTHII.

Bapuanm 2:

A) HacsenoBaHue okpaca y ApaKOHOB CBSA3aHO C IeMiCTBUEM /IBYX I'€HOB;

B) bBesble fpakoHbl U3 MonyasAnui 1 U 2 UMeT 0JUHAKOBBIN T€HOTHUII;

C) beusble paKOHBI MOTYT OBITh TOJIBKO peLeCCHBHBIMUA F'OMO3UT0TaMU;

D) DbBesble fApakoHBbl, MOJiydeHHble BO BTOPOM CKpelMBaHUM 3KCIIepUMeHTa 2, MOI'YT HMMETb
pPa3HbIU TEHOTHUII;

E) Bce kpacHble ApakoHBI, NOJIydeHHble BO BTOPOM CKpeLMBAaHHUMU 3KCIepUMeHTa 1, UMeKT
O/ZIMHAKOBbIN T€HOTHII;

F) Bce kpacHble ApakoHbI, MOJy4YeHHble BO BTOPOM CKpEIIMBAaHUM 3KCIEepUMeHTa 2, UMEIT
O/IMHAKOBbIY I'eHOTHII.
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3aaanue 37 (ID 32) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ko6pamu Ha3bIBalOT npeacTaBuTesiell HeCKOJIbKUX poAoB cemercTBa Acnuabl (Elaphidae).
Yrpoxawiiee nopejeHHe KOOPHI XOpPOWIO HM3BECTHO: OHA MNPUIOAHUMAETCHA, pa3jayBaeT
KaNoIIOH M, eC/M ONAaCHOCTh He HcYe3aeT, O6pocaeTcd Ha NPOTHBHMKA M KycaeT. Ho
HEKOTOpbIe KOOPbl HAYYUJ/IMCh He OpOocaThCAd Ha Bpara, a BbICTpeJIMBaTh B Hero saa0M. Huxe
npejacTaBeHo ¢puioreHerundyeckoe gepeso (Kazandjian et al., 2021) HeKOTOpPBIX BUA OB KOGP.
KpyroesiMu guarpamMmMaMu 0603Ha4€HO COOTHOLIEHHUE KOMIIOHEHTOB fA4a. 0603HaYeHus Ha
ApeBe: African - appukaHckue, Asian - a3umaTckue, non-spitting cobras - HemIwwmMecs
KOOpBHI, spitting cobras - miwwmueca Koo6psl, outgroups - BHemHue rpynnsl, Toxin key -

KOMIIOHEHTbI TOKCHHOB.
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l'lpoaHaJInsnpyﬁTe HpeACTaBJ'IEHHbIﬁ PHUCYHOK U, AJIA KAXKA0I'0 U3 CJIe AYIOIIUX YTBep)l(/:[eHHﬁ,
YKAXKHUTE, ABJIA€TCA OHO BEPpHbIM HWJIKX HEBEPHbIM:

Bapuanm 1:

A)
B)
0
D)
E)

F)

Cnoco6bHOCTh NJIeBaThCA A0M KOOPBI NPUOOPESTU MUHUMYM TPUXK/bI;

Y Bcex IIIOOLUXCSA KOOP MOBbIlIeHa KOHLleHTpanus TokcuHa PLA2 (docdosnnasza A2);
OTHOCHTE/NBHO NPHUMUTHUBHbIE KOOpbI, OGJIM3KHE K OOLIeMy MpeAKYy IPYIIIbI, OTJAYAIOTCH
60J1bIIMM pa3HOOOpa3ueM TOKCUHOB B COCTaBe f/13;

B xoze aBosIOLUH Y KOOP MOSIBUJIMCh HOBblE KOMIIOHEHTHI 51712, OTCYTCTBYIOIHE Y OJIMKAUIINX
pPOACTBEHHUKOB;

HeszaBucrMoe pa3BUTHe HOBOM aJlanTallMM HECKOJIBKO pa3 B paMKax OJHOM IPYINNbl MOXeET
TrOBOPUTDH O HAJIMYMHU U3HAYA/IbHBIX IPEJIOChIIOK K 9BOJIIOLUU B 3TOM HalpaBJeHUH;
Pa3BuTHe NpakTUYeCKU U EHTUYHOI0 MeTO/ia 3allUThl Y Pa3HbIX BUJ0B TOBOPUT O BO3MOXKHOM
HaJINYMM CX0XKero BeKTOpa 0T60pa B 3BOJIIOLIMOHHON UCTOPHU ITUX BUJIOB.
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Bapuanm 2:

A) Cnoco6GHOCTB NJieBaThCA 40M KOOPbI IPUOOPESU MUHUMYM TPHXKAbI;

B) Bce nuioromuecs 110M KOOpbl 06UTAOT B AQpUKe;

C) OwennHukoBas kobpa (Hemachatus haemachatus) - eAMHCTBEHHbIA NpPeACTaBUTE/b aClU/0B
(M3 paccMOTpEHHBIX B CTaThbe), He OTHOCALUMCA K poAy HacTosaiue ko6psl (Naja) 1 cnoco6HbIN
NJIEBAThCA S/10M;

D) OTHOCUTE/bHO NPUMUTHUBHBIE KOOpbBI, GJU3KHE K 0O6LIeMy NpejKy TpYIIbl, OTJAYAKTCS
60JIbLIMM pa3HO06pa3ueM TOKCHHOB B COCTaBe S1/13a;

E) AdpukaHckue Ko6pbl — MOHOGUIETHYECKAsA TPyNIa;

F) Kak B caiydyae a3uaTCKUX KOOp, TaK U B cJly4ae appUKaHCKUX KOOP, OJIMKalllikie poACTBEHHUKU

TPyINbl IUIOKIUXCA BHUJOB OTJHWYAKTCA MOBBILIEHHOW KOHIeHTpauuen TokcMHa PLA2
(bocdonmnaza A2).
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Tun saaaﬂm‘/i B. Baﬂaﬂﬂﬂ Ha COIIOCTAaBJIEHUE J3JIEMEHTOB

B 3aaHuAX JaHHOM YacTH y4aCTHUKAaM Heo6X0JMMO [pOaHaIM3MpOBaTh pa3andyHble poTorpaduy,
PUCYHKH, CXeMbl (0OTMe4YeHbl apabCKMMU LIMdpaMH) U CONIOCTAaBUTh UM 3JIeMEHTHI U3 [IBYX CIIMCKOB,
IpUBeJleHHbIX HIKe (OTMeuyeHbl JIATUHCKUM OyKBaMU U pUMCKUMHU LuppaMu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHUMM YYaCTHUKM JOJDKHBI IIPOBECTH CTPEJKU MeXJy COINOCTaBJsieMbIMU
3JleMeHTaMH.

CucreMa OLl€eHKMH:

3a KaxJj0e BepHO YKa3aHHOe COOTBETCTBUE MeXAY 3JeMeHTaMUu 1 u 2 pAfoB uau 2 U 3 pAaoB
y4acTHHUK noJjaydaet 0,5 6asia.

3a KaxkJloe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aaanue 38 (ID 35) - 5 6a/10B

Bapuanm 1

B ’)KM3HEHHOM LiMKJ/Ie BbICIIMX pacTeHHMH NPUCYTCTBYeT YepeJ0BaHUe N10J10BOro U 6ecrnoJjioro
MOKOJIEHUH.

CooTHecuTe 4YaCTH pacTeHUM, U300pAKEHHBIE HA PUCYHKAX, C TAKCOHAMH, K KOTOPbIM OHM
npuHajjaexat. OmnpejenuTe, K KakoW ¢ase KHU3HEHHOTr0 LUK/JIA OTHOCATCA [AaHHbIe
CTPYKTYPbI (YYUTHIBATh TOJIbKO TO, YTO HENOCPEACTBEHHO BUAHO HA PUCYHKAX).

CnMCOK TAaKCOHOB (CNMCOK U36BITOYEH — €CTh JIMIIHNE TaAKCOHBI):
A) Kuacc llokpeiToceMeHHble (Angiospermae);

B) Kunacc CocHoBble (Pinopsida);

C) MNopotpen [lanopotHuku (Pteridophytina);

D) Kiacc XBomoBnbie (Equisetopsida);

E) Otaen [lnayHoBuanble (Lycopodiophyta);

F) Otpen Mxu (Bryophyta);

da3pl > KN3HEHHOT'0 HUKJIA (CIMCOK U30bITOYEH - eCTh JIMIIHME (pa3bl):
[)Tosnbko rameToduT (n);

I)Tonbko rametoduT (2n);

[II)Tonbko cnopodut (n);

[V)Tosabko cnopoduT (2n);

V)lameTtodurt (n) u cnopodut (2n);

VI)F'ameToduT (2n) u cnopodurt (n);
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3aaanue 38 (ID 35) - 5 6a/10B

Bapuanm 2

B ’)KM3HEHHOM LiMKJ/Ie BbICIIMX pacTeHHMH NPUCYTCTBYeT YepeJ0BaHUe N10J10BOro U 6ecrnoJjioro
MOKOJIEHUH.

CooTHecuTe 4YaCTH pacTeHUM, U300pAKEHHBIE HA PUCYHKAX, C TAKCOHAMH, K KOTOPbIM OHM
npuHajjaexat. OmnpejenuTe, K KakoW ¢ase KHU3HEHHOTr0 LUK/JIA OTHOCATCA [AaHHbIe
CTPYKTYPbI (YYUTHIBATh TOJIbKO TO, YTO HENOCPEACTBEHHO BUAHO HA PUCYHKAX).

CnMCOK TAaKCOHOB (CNMCOK U36BITOYEH — €CTh JIMIIHNE TaAKCOHBI):
A) Kuacc llokpeiToceMeHHble (Angiospermae);

B) Kunacc CocHoBble (Pinopsida);

C) MNopotpen [lanopotHuku (Pteridophytina);

D) Kiacc XBomoBnbie (Equisetopsida);

E) Otaen [lnayHoBuanble (Lycopodiophyta);

F) Otpen Mxu (Bryophyta);

®a3pl )KU3HEHHOT'0 IIMKJIA (CIUCOK U30bITOYEH - €CTh JIMIIHUE (a3bI):
[)Tosnbko rameToduT (n);

I)Tonbko rametoduT (2n);

[II)Tonbko cnopodut (n);

[V)Tosabko cnopoduT (2n);

V)lameTtodurt (n) u cnopodut (2n);

VI)F'ameToduT (2n) u cnopodurt (n);
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3aaanue 39 (ID 37) - 5 6a/110B

Bapuanm 1

CkeJsieTHble D3JIEMEHTBbl MNpeACTaBUTeJell Kjacca Aves HMeWT XOpOIIO U3BeCTHbIe
0COGEHHOCTH BHEIIHero cTpoeHus. B 3ajanum npusegensl poTorpaduu HEKOTOPHIX KOCTEH.
Bam Heo6x0AuMMO omnpeAe/MTbh Ha3BaHHMe KOCTH (B HEKOTOPBIX CJydYasAX — CJI0XKHOro
KOCTHOTO 0Gpa30BaHMsA) U COOTHECTH C MOAXOAAIlEed el XapaKTepUCTUKOM M3 CIHUCKA
(MacmiTaé Ha GOTO He BbIAEPKAH):

CnuCcoOK Ha3BaHUM KOCTEH UJIM CJI0XKHBIX KOCTHBIX 00pa30BaHMil (CIMCOK U30bITOYEH — B HEM
€CThb JIMIIHUE TEPMUHBI):

A) AtnaHT;

B) bBeapeHHast KOCTb;

C) [IlneyeBasi KOCTb;

D) T'pysaHble MO3BOHKY;

E) Koctu rosenuy;

F) LeBka;

G) CrnoxHbIN KpecTell;

H) be3bIMsiHHAs KOCTb;

[) JlonmaTka;

]) Kawouunpsr;

K) JlokTeBasi KOCThb;

L) Tunu4HbINA LIEWHBIA MO3BOHOK.

CnMCOK XapaKTepUCTHK KOCTeH (CMCOK U36bITOYEH — B HEM €CTh JIMIIHHE XapaKTEePUCTUKH):
[)KpenuTcs Henmocpe,CTBEHHO K Yepeny Npy NOMOILHU 1 MbIIeKa;
)Y nTuy ux MmoxeT 6b6ITh OT 11 g0 25;
[II)Tos10BKa 3TOM KOCTU BXOJUT B BEPTJAYKHYIO BIIaZIMHY;
[V)fBnseTca ctunonogueM Ha nepejHEW KOHEYHOCTH;
V)CpacTawTcs BMecTe U BJISAI0TCA 4acThI0 N1051ca NepeJJHUX KOHEYHOCTeH;
VI)K Hell kpenaTcsi BTOpOCTeleHHble MaX0Bble Nepbs;
VII)CocTaBaiSIIOT 4acTh OCEBOTO CKeJIeTa, K 3/IeMeHTaM KOTOPOU MPUKPEIIAITCA pEOpa;
VII[)BxoauT B cocTaB nosica nepeJjHUX KOHEYHOCTEHN U pacroJiaraeTcs J0pcalbHo;
[X)AIBasieTcss yacTbo CBOOOJHOM 3a/iHEN KOHEYHOCTU U HOCUT Hay4HOe Ha3BaHHe TUOUOTap3yC;
X)CocTouT U3 NOAB3A0IIHOMN, CeJaJULIHON U TOOKOBOU KOCTEN;
XI)YacTb oceBoro ckeJieTa, 06pa3oBaHHas B pe3yJibTaTe CpacCTaHWUA HECKOJIbKUX €ro OT/eJs10B;
XII)CnoxkHoe obpa3oBaHre CBOOOAHOM 3a/jHEN KOHEUHOCTH, XapaKTepHOE UCKJIIYUTENbHO NTUIAM.
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3aaanue 39 (ID 37) - 5 6a/110B

Bapuanm 2

CkeJsieTHble D3JIEMEHTBbl MNpeACTaBUTeJell Kjacca Aves HMeWT XOpOIIO U3BeCTHbIe
0COGEHHOCTH BHEIIHero cTpoeHus. B 3ajanum npusegensl poTorpaduu HEKOTOPHIX KOCTEH.
Bam Heo6x0AuMMO omnpeAe/MTbh Ha3BaHHMe KOCTH (B HEKOTOPBIX CJydYasAX — CJI0XKHOro
KOCTHOTO 0Gpa30BaHMsA) U COOTHECTH C MOAXOAAIEeld el XapaKTepUCTUKOM M3 CIHUCKA
(MacmiTaé Ha $OTO He BbIAEPKAH):

1 2 3

CnuCcOK Ha3BaHUM KOCTEH UJIM CJI0XKHBIX KOCTHBIX 00pa30BaHMil (CIMCOK U30bITOYEH — B HEM
€CTh JIMIIHUE TEPMUHBI):

A) AtnaHT;

B) bBeapeHHast KOCTb;

C) IlneyeBasi KOCTb;

D) T'pysaHble MO3BOHKY;

E) Koctu rosienuy;

F) LeBka;

G) CrnoxHbIN KpecTell;

H) bBe3bIMsiHHAs KOCTb;

[) JlonmaTka;

]) Kawouunpbr;

K) JlokTeBasi KOCTb;

L) Tunu4HbINA LIEWHBIA MO3BOHOK.

CnMCOK XapaKTepUCTHK KOCTeH (CIMCOK U36bITOYEH — B HEM €CTh JIMIIHHE XapaKTEePUCTUKH):
[)KpenuTcs Henmocpe,CTBEHHO K Yepeny Npy NOMOILHU 1 MbILIeJKa;
)Y nTuy ux MmoxeT 6b6ITh OT 11 f0 25;
[II)Tos10BKa 3TOM KOCTU BXOJUT B BEPTJAYKHYIO BIIaZIMHY;
[V)fBnseTca ctunonogueM Ha nepejHEW KOHEYHOCTH;
V)CpacTawTcs BMecTe U BJISI0TCA 4acThI0 M1051ca NepeJJHUX KOHEYHOCTeH;
VI)K Hell kpenaTcsi BTOpOCTelleHHble MaX0Bble Nepbs;
VII)CocTaB/iSIIOT 4aCcTh OCEBOTO CKeJIeTa, K 3/IeMeHTaM KOTOPOU MPUKPEIIAITCA pEOpa;
VII[)BxoauT B cocTaB nosica nepeJjHUX KOHEYHOCTEHN U pacroJiaraeTcs J0pcalbHo;
[X)fIBasieTcss yacTbio CBOOOAHOM 3a/iHEN KOHEUHOCTU U HOCUT Hay4HO€e Ha3BaHHWE TUOUOTApP3YC;
X)CocTouT U3 NOAB3/A0IIHOMN, CeJaJIMLIHON U JIOOKOBOW KOCTEH;
XI)YacTb oceBoro ckeJieTa, 06pa3oBaHHas B pe3yJibTaTe CpacTaHWUA HECKOJIbKUX €ro OT/eJ10B;
XII)CnoxkHoe obpa3oBaHMe CBOOOAHOM 3a/jHEN KOHEUHOCTH, XapaKTepPHOE UCKJIIYUTENbHO NTUIAM.
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3aaanue 40 (ID 39) - 5 6a/10B

Bapuanm 1

C/10)kHOe aHAaTOMH4YeCKOe CTpOeHHMe BHYTPEHHUX OPraHOB OOGYC/JIOBJIEHO, BO MHOIOM,
OCOGEHHOCTAMH UX Pa3sBUTHSA B 3MOPHUOHA/ILHOM Nepuoje (MUrpaunus KJIeTOK, HIOBOPOTHI,
anomnTo3 U JApyrue MexaHu3Mbl).

OnpegesnMTe aHaTOMH4YeCcKoe O0OOpa3oBaHMe 10 CXeMAaTHYHOMY M306paKeHUI0 ero
3MOPHMOHA/IbHOTO PpPa3BUTHA, a TaKXKe YKaXXMTe, OCHOBHOe OHOJIOTUYECKH aKTHBHOe
BellleCTBO, KOTOpPOe CeKpeTHpyeTCs JaHHbIM o6Gpa3oBaHueM. OGpaTuTe BHMMaHUe, 4YTO
06pa30BaHUA 0 KOTOPBIX HJET peYyb Ha CXeMaxX OTMe4YeHbl CHHMM LBeToM. Ec/iu BBl cuuTaerTe,
YTO JaHHOe aHAaTOMHUYecKoe oOpa3oBaHHMe CeKpeTHpPYeT HeCKOJIbKO OHOJIOTMYeCcKHU
AKTHUBHBIX BelleCTB, TO HY>KHO BbIOpaTh OJHO, KOTOpOoe BblJeJsAeTCsd B HaMO60JbIINX
KOJIMYeCTBaX MU CBA3aHO C OCHOBHOM pyHKIMel JAaHHOTI0 060pa30BaHM .

1 2 3.
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¥ &
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CnucoK Ha3BaHUM aHATOMHUYECKHX 06pPa30BaHUM (CIUCOK U30BITOYEH — B HEM €CTh JIMIIHUE
TEePMUHBI):

A) KeHckue BHyTpeHHUE OpraHbl penpoAyKTUBHON CUCTEMBI;
B) Myxckre BHyTpeHHUE OpTraHbl PeNpoAyKTUBHON CUCTEMBbI;
C) Cepaue;

D) HapmnoyeyHUKW;

E) Oprasbl BblJe/MTENbHON CUCTEMBI (IOYKU U MOYETOYHUKHU );
F) IlluToBuaHad xkee3a;

G) ToJsioBHOM MO3T;

H) IleueHs;

[) TomxenynodHas xkese3a;

]) CeneseHka;

K) KenygoyHo-KUIIE€YHBIN TPAKT;

L) Jlerkue;

CnMCOK Ha3BaHUI OCHOBHBIX CEKpPeTHUPYyeMbIX GMO0JIOTMYeCKH aKTUBHBIX BelleCTB (CIHMCOK
U306BITOYEH - B HEM eCTh JIMIIHYe Ha3BaHUA):
[JAHrMOTEH3UHOT€EH;
[I)HaTpuitypeTuueckuil nenTus;
[II)3ukedanuy;
[V)KanbyuToHuH;
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V)CekpeTuH;
VI)AnbpocTepoH;
VII)3puUTpOnoaTuH;
VIII)[TporecTeposn;
IX)Tpuncus;
X)TectocTepoHh;
XI)TuMo3suH;
XII)CypdakTaHTHBIN 6es0Kk A
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3aaanue 40 (ID 39) - 5 6a/10B

Bapuanm 2

C/10)kHOe aHaTOMHU4YeCKOe CTpPOeHHMe BHYTPEHHHMX OPraHoB OOYyC/JIOBJI€HO, BO MHOIOM,
OCOGEHHOCTAMH UX Pa3sBUTHSA B 3MOPHUOHA/ILHOM Nepuoje (MUrpaunus KJIeTOK, HIOBOPOTHI,
anomnTo3 U JApyrue MexaHu3Mbl).

OnpepesMTe aHaTOMH4YeCKoe O0OOGpa3oBaHMe MO0 CXeMaTHYHOMY M300pa)KeHHI0 ero
3MOPHMOHA/IbHOTO Ppa3BUTHA, a TaKXKe YKaXXUTe, OCHOBHOe OMOJIOTUYECKH aKTHBHOeE
BellleCTBO, KOTOpPOe CeKpeTHpyeTCs JaHHbIM o6Gpa3oBaHueM. OGpaTuTe BHMMaHUe, 4YTO
06pa30BaHUA 0 KOTOPBIX HJET pedyb Ha CXeMaxX OTMe4YeHbl CHHUM LBeToM. Ec/iv Bbl cuuTaere,
YTO JaHHOe aHAaTOMHUYeCcKoe oO6pa3oBaHHMe CeKpeTHpPYeT HeCKOJIbKO OHO0JIOTUYeCKH
AKTHUBHBIX BelleCTB, TO HY>KHO BbIOpaTh OJHO, KOTOpOoe BblJeJsAeTCsd B HaMO60JbIINX
KOJIMYeCTBaX MU CBA3aHO C OCHOBHOM pyHKIMel JAaHHOTI0 060pa30BaHM .

Y
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CnucoK Ha3BaHUM aHATOMHUYECKHMX 00pPa30BaHUM (CHUCOK U30BITOYEH — B HEM €CTh JIMIIHUE
TEePMUHBI):

A) KeHckue BHyTpeHHUE OpraHbl penpoAyKTUBHON CUCTEMBI;
B) Myxckre BHyTpeHHUE OpTraHbl PeNpoAyKTUBHON CUCTEMBbI;
C) Cepaue;

D) HapmnoyeyHUKW;

E) Oprasbl BblJe/MTENbHON CUCTEMBI (IOYKU U MOYETOYHUKHU );
F) IlluToBuaHad xkee3a;

G) ToJsioBHOM MO3T;

H) IleueHs;

[) TomxenynodHas xkese3a;

]) CeneseHka;

K) KenygoyHo-KUIIE€YHBIN TPAKT;

L) Jlerkue;

CnMCcoOK Ha3BaHUM OCHOBHBIX CEKpeTHpPYeMbIX GHOJIOTUYECKU AKTUBHBIX BelleCTB (CMHCOK
HU30bITOYEH - B HEM €CTh JIMIIIHUE HAa3BaHUS):
[JAHrMOTEH3UHOT€EH;
[I)HaTpuitypeTuueckuil nenTus;
[II)3ukedanuy;
[V)KanbyuToHuH;
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V)CekpeTuH;
VI)AnbpocTepoH;
VII)3puUTpOnoaTuH;
VIII)[TporecTeposn;
IX)Tpuncus;
X)TectocTepoHh;
XI)TuMo3suH;
XII)CypdakTaHTHBIN 6es0Kk A
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3aganue 41 (ID 41) - 5 6a/110B

Bapuanm 1

C nOMOLUbI0 FeHHOM UHKeHePHUH MOXKHO CO3/4aBaTh reHeTHYeCKHe KOHTYPbI, KOTOpbIe OyAyT
BbINOJIHATH NPOCTellIne JIoTHYecKue omnepanuu. FeHeTUYEeCKUW KOHTYpP - rpynna reHos,
CBSI3aHHBIX APYT C APYrOM aKTUBMPYWINUMH WJIH penpeccupyromumu cesa3amu. [lepes sBamu
IATh reHeTUYeCKUX KOHTYPOB (1-5), KoTopble BBOAUJIUCH B KJ1eTKU 6akTepuH E.coli.
0603HaYeHUA:

cTpeJsiKa U Ps - cM/IbHBIA NPOMOTOP (AJ11 TPAaHCKPHUIILMHU He TpeoyeT NPUCYTCTBUA OeJiKa-
aKTHUBaTOpa);

cTpeJsika M Pw - c1a6b1i NpoMoTOp (A/11 TPAaHCKPUIIIMH TpebyeTcs 6eJI0K aKTUBAaTOoP);

GFP - reH 3esieHOro ¢JyiyopecueHTHOro 6eJiKa;

araC - reH 6eJ/IKa-aKTHBaTOpa, KOTOPbIN CBA3bIBAETCA C NMOCJAeA0BaTe/JIbHOCTbIO ara NpH
L06aBJI€eHUH apaGVHO3bI;

CAP - Ges10K-aKTHMBaTOp, CBA3BIBAETCA C N10C/IeJ0BAaTE/IbHOCTHIO Cap IIPU HA/IUYMe B KJIeTKe
nAM®;

Lacl - reH OesiKa-penpeccopa, KOTOPbIii CBA3bIBAETCS C IOC/JAeJ0BaTe/bHOCTbIO lac B
OTCYTCTBHE JIAKTO3bI;

TetR - reH Oesika-pempeccopa, KOTOPbIA CBSA3bIBAETCA C MOCJAeA0BaTe/JIbHOCTbIO tet B
OTCYTCTBUE TETPALMK/INUHA;

TrpR - ren GesiKa-pemnpeccopa, KOTOPbIA CBA3BbIBAETCA C MOC/JAeJ0BaTe/JbHOCTHIO trp mpu
HAJIMYMHU B KJIeTKe TpuntogdaHa;

Fur - reH OesiKa-penpeccopa, KOTOPbIA CBA3bIBAeTCA C MOC/JeA0BAaTEJbHOCTBIO fur npu
BbICOKOW KOHLLeHTpanuu HoHOB Fe2+,

B ciy4ae, ec/i Ha IPOMOTOpPE OJHOBPEMEHHO IPUCYTCTBYIOT 6€JIKM aKTUBATOP U penpeccop,
TO penpeccusi JOMUHUPYET.

ConocTraBbTe NOKa3aHHble KOHTYPbl C HauboJiee MOAXOAAINMM ONMCAaHHEM MeXaHU3Ma
pa6oThl KOHTYpa (cnucoK A - E) u ¢ Tunom orBeTta (cnucok I - V):

I 2 CwrHan A: apabuHosa 3 CurHan A: Fe?*

Curnan A: apabuHosa Curran B: nakTo3a CurHan B: TpunTodaH
Ps Ps

Ps Pw
Ps Pw : E e &
R EEE—— T | [ TrpR

ara lac fur Ps trp

e ) =
ara Lacl | L

Curwan A: apabiukosa
Curxan B: uAM®
CurHan A: TpuntodaH Pw Pw
Curuan B: Fe?! ’._'
Ps Ps GEP GEP

ara tet cap lac
T p P:
TrpR [ GFP ] ’5—‘ IS—‘
araC [eap ]

fur t
Ps g

Pw

| Pw
Fur |
Lacl TetR
ara

cap

IlostTHOEe WK YacTUYHOE ONHMCaHHEe MeXaHUu3Ma:

A) AraC B mpuCyTCTBHMU apabUHO3bl aKTHUBUPYeT TpaHckpunuuio GFP, a Lacl B oTcyTcTBuHE
JIAKTO3bI NOAAaBJAET TpaHcKpUunuuw GFP;

B) AraC B npuCyTCTBUHU apabHHO3bl aKTUBUPYeT TpaHckpunuuio GFP u Lacl, a CAP B npucyTcTBUH
HAM® akTuBupytoT akcnpeccuto GFP u TetR;

C) Fur B npucytctBuu Fe2* unu TrpR B npucyTcTBUU TpuntTodpaHa noJaBasaoT akcnpeccuto GFP;
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D) Fur B npucytctBuu Fe2* nogaBsseT skcnpeccuto TrpR, a TrpR B npucyTcTBuu TpunTodaHa
NoJAaBJAT 3Kcnpeccuto GFP;

E) AraC B npucyTcTBHUM apabrWHO3bI aKTUBUPYeET 3Kcnpeccuto GFP;

Tun orBeta. Ikcnpeccus GFP Ha6/104aeTca TONBKO B cjleAyoumed (-UX) KOMOMHALMU (-AX)
CUTHAJIOB:

[)B oTcyTcTBUMM cUTrHA/IOB, B IPUCYTCTBUM TOJIBKO CUTHAJIA A, B IPUCYTCTBUX 000UX CUTHAJIOB;
II)B npucyTcTBUU curHazia A (cucteMa ¢ 0HUM CUTHAJIOM);
[II)B npucyTCTBHUM TOJILKO CUTHaJa A UJIK B IPUCYTCTBUM TOJIbKO CUTHaJa B;
IV)B npucyTcTBUM 060UX CUTHAJIOB;
V)B oTcyTcTBUE 060MX CUTHAJIOB;
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3aganue 41 (ID 41) - 5 6a/110B

Bapuanm 2

C nOMOLUbI0 FeHHOM UHKeHePHUH MOXKHO CO3/4aBaTh reHeTHYeCKHe KOHTYPbI, KOTOpbIe OyAyT
BbINOJIHATH NPOCTellIne JIoTHYecKue omnepanuu. FeHeTUYEeCKUW KOHTYpP - rpynna reHos,
CBSI3aHHBIX APYT C APYrOM aKTUBMPYWINUMH WJIH penpeccupyromumu cesa3amu. [lepes sBamu
IATh reHeTUYeCKUX KOHTYPOB (1-5), KoTopble BBOAUJIUCH B KJ1eTKU 6akTepuH E.coli.
0603HaYeHUA:

cTpeJsiKa U Ps - cM/IbHBIA NPOMOTOP (AJ11 TPAaHCKPHUIILMHU He TpeoyeT NPUCYTCTBUA OeJiKa-
aKTHUBaTOpa);

cTpeJsika M Pw - c1a6b1i NpoMoTOp (A/11 TPAaHCKPUIIIMH TpebyeTcs 6eJI0K aKTUBAaTOoP);

GFP - reH 3esieHOro ¢JyiyopecueHTHOro 6eJiKa;

araC - reH 6eJ/IKa-aKTHBaTOpa, KOTOPbIN CBA3bIBAETCA C NMOCJAeA0BaTe/JIbHOCTbIO ara NpH
L06aBJI€eHUH apaGVHO3bI;

CAP - Ges10K-aKTHMBaTOp, CBA3BIBAETCA C N10C/IeJ0BAaTE/IbHOCTHIO Cap IIPU HA/IUYMe B KJIeTKe
nAM®;

Lacl - reH OesiKa-penpeccopa, KOTOPbIii CBA3bIBAETCS C IOC/JAeJ0BaTe/bHOCTbIO lac B
OTCYTCTBHE JIAKTO3bI;

TetR - reH Oesika-pempeccopa, KOTOPbIA CBSA3bIBAETCA C MOCJAeA0BaTe/JIbHOCTbIO tet B
OTCYTCTBUE TETPALMK/INUHA;

TrpR - ren GesiKa-pemnpeccopa, KOTOPbIA CBA3BbIBAETCA C MOC/JAeJ0BaTe/JbHOCTHIO trp mpu
HAJIMYMHU B KJIeTKe TpuntogdaHa;

Fur - reH OesiKa-penpeccopa, KOTOPbIA CBA3bIBAeTCA C MOC/JeA0BAaTEJbHOCTBIO fur npu
BbICOKOW KOHLLeHTpanuu HoHOB Fe2+,

B ciy4ae, ec/i Ha IPOMOTOpPE OJHOBPEMEHHO IPUCYTCTBYIOT 6€JIKM aKTUBATOP U penpeccop,
TO penpeccusi JOMUHUPYET.

ConocTraBbTe NOKa3aHHble KOHTYPbl C HauboJiee MOAXOAAINMM ONMCAaHHEM MeXaHU3Ma
pa6oThl KOHTYpa (cnucoK A - E) u ¢ Tunom orBeTta (cnucok I - V):

1 2 CurHan A: TpunTodan 3 Curnan A: apabuHosa

CurHan A: TpunTodan CurHan B: apabuHo3a Curvan B: LAM®

P Pw
Ps Ps Pw Ps S
- ———
| TrpR GEP araC p— GFP.
TrpR GEP = ps T Ps . oro

trp araC CAP

Curvian A; Fe?*

Curkan B: TpunTodan
CurHan A: apabuHosa P B
CurHan B: Tpuntodan S L]

Ps Pw

r trp fur lac  tet
TroR GFP Ps

Ps
Ps ara trp N — TroR
Ps Ps
Lo Teh |

trp fur

Ilo/s1HOe WM YaCTUYHOE ONMCaHMe MeXaHU3Ma:

A) AraC B mpUCYTCTBUU apabUHO3bl aKTUBUPYET TpaHCKpUNuuio TrpR, KOTOpbIM B NPUCYTCTBUU
TpunTodaHa noJasiseT TpaHckpunyuio GFP;

B) AraC B npucyTcTBUM apabrH03bl Ui CAP B npucyTcTBUM UAM® akTUBUPYIOT 3Kcnipeccuto GFP;
C) TrpR B npucytcTBuM TpuntodaHa nozgaseT TpaHckpunuuw GFP;
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D) Fur B mnpucyrcrBuu Fe2+ momaBaseT 3akcnpeccuto GFP u TetR, a TrpR B mnpucyTcTBUM
TpunTodaHa nojasiset akcnpeccuto GFP u Lacl;

E) AraC B mpucyTcTBUMM apabuHO3bl akTuBUpyeT TpaHckpunuuio GFP, a TrpR B nmpucyrtcrtBue
TpuntodaHa noaap/sgeT TpaHckpunuuwo GFP;

Tun otBeTa. Ikcnpeccusa GFP HaG/04aeTcs TOBKO B cieaywumen (-ux) KoOMOUHAUUM (-AX)
CUTHAJIOB:

[)B oTcyTcTBuHe curHasna A (cucteMa ¢ OHUM CUTHAJIOM);

II)B npucyTcTBMM 060MX CUTHAJIOB UJIM B OTCYTCTBHE 0O0MX CUTHAJIOB;
[II)B oTcyTCTBUHU CUTHAJIOB, B IPUCYTCTBUHU TOJIBKO CUTHaJIA A, B IPUCYTCTBUU TOJIBKO CUTHaJa B;
IV)B npucyTcTBUM TOJIBKO CUTHasa A, B IPUCYTCTBHUU TOJIBKO CUTHaJja B, B MpUCYyTCTBUU 060UX

CUTHAJIOB;
V)B npucyTcTBUHU TOJBKO cMrHaja A (cucTeMa ¢ IByMs CUTHaJIaMHu);
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3aganue 42 (ID 43) - 5 6a/110B

Bapuanm 1

Y ApakoHOB B ramiougHoM Ha6ope 10 xpomocoMm (n=10). CooTrHecute ¢pa3bl UHTEpPa3bl U
AeJleHUA KJIeTOK, KonyecTBo XxpomocoM U HuUTe JJTHK B KoHIIe KaKA0M ¢a3bl M NPOLECCHI,
NPOUCXOJAILIMMH B 3TH ¢a3bl.

Huke npuBeAeHbl Ha3BaHMA Pa3/IMYHbIX (a3 nHTep@Pa3bl U NpoLecca Ae/IeHU KJIeTOK:
@a3za 1: UnTepdasza S

®a3za 2: AHadaza MuTO3a

®asza 3: [Ipodaza meiioza |

da3za 4: Anadasza meiosa |

®asza 5: Tesnodasza meiiosa Il

IIpoueccesl, npoucxojfaiyue ¢ XxpOMOCOMaMU B JaHHYI0 a3y (CIMCOK U3OBITOYEH — B HEM €CTh
JIMITHUE MPOLECCHI):

A) JHK pensiuuupyeTcsi, XxpOMOCOMbI CTAHOBSITCS IBYXPOMaTH/AHbIMU;

B) B aumsiouHON KJIeTKe Kax/Jasg XpoMaTHJa CTAaHOBUTCS CaMOCTOSITEJIbHOM XPOMOCOMOM,
OZJHOXPOMATHU/HbIe XPOMOCOMbI PACXOASATCS K MOJIFOCAM KJIETKHU;

C) dopmupyroTca ABa AApa, coAeprKalliue JUIJI0OUAHbIA HA6Op XpOMOCOM;

D) T'oMo/ioTMYHBIE XPOMOCOM BCTYMAlOT B KOHBHOTAMIO U MeEXAYy HUMH HPOUCXOAUT
KPOCCUHTOBED;

E) DBuBaseHTHI BbICTpauBalOTCA B 00J1aCTU 3KBAaTOPa KJIETKHU;

F) BuBasieHT pa3pbIBalOTCs, ABYXPOMATUAHbIE XPOMOCOMBI OTXOAT K MOJIFOCAM KJIETKHU;

G) dopmupylTca KJIETKH, s/jpa KOTOPbIX COJep:KaT TallJIOUJHbIA Habop ABYXpOMaTHAHbIX
XpOMOCOM;

H) B ramsiouiHO¥ KJeTKe JBYXpOMaTH/Hble XPOMOCOMbI BBICTPAUBAaIOTCS B 006J1aCTH 3KBaTOpa
KJIETKU;

[) B ramsousHOW KJETKe KaxAas XpoMaTHZJa CTAaHOBUTCS CaMOCTOSITEJbHOM XpOMOCOMOHW,
OZJHOXpPOMaTU/Hble XPOMOCOMBI PACXOASATCS K MOJI0CAM KJIETKHU;

]) @opmMupyroTca KAeTKH, fiApa KOTOPBIX COJAEpXaT ralJIOWAHbIM HAabop OJHOXPOMAaTHAHBIX
XpPOMOCOM.

KosinuectBo xpomocoM 1 HuUTe /IHK (ciMcoK n36bITOYEH - B HEM eCTh JIMIIHKUE TepMUuHbI. HO,
OBPATUTE BHUMAHME, uto kosimyectBO XpomocoM u HuTed /JHK moxeTt coBmagaTh B
HeCKOJIbKMX ¢a3ax, T.e. 0JHa U Ta e nudpa MoKeT UCN0J1b30BATHCA HECKOJIBKO pa3):
[)20 xpomocowm, 20 nutenn JJHK;
I1)20 xpomocomM, 40 Huteit JJHK;
[11)10 xpomocom, 20 Huteir JHK;
IV)10 xpomocowm, 10 nuteir [AHK;
V)40 xpomocom, 40 nuteit JHK;
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3aganue 42 (ID 43) - 5 6a/110B

Bapuanm 2

Y ApakoHOB B ramiougHoM Ha6ope 10 xpomocoMm (n=10). CooTrHecute ¢pa3bl UHTEpPa3bl U
AeJleHUA KJIeTOK, KonyecTBo XxpomocoM U HuUTe JJTHK B KoHIIe KaKA0M ¢a3bl M NPOLECCHI,
NPOUCXOJAILIMMH B 3TH ¢a3bl.

Huke npuBeAeHbl Ha3BaHMA Pa3/IMYHbIX (a3 nHTep@Pa3bl U NpoLecca Ae/IeHU KJIeTOK:
®a3za 1: Tesiopaza muTo3a

®a3za 2: MeTtadasza merosa |

®asza 3: Tesodasza meiiosa |

®a3za 4: MeTadasza meriosa Il

®aza 5: Anadaza meiiosa Il

IIpoueccesl, npoucxojfaiyue ¢ XxpOMOCOMaMU B JaHHYI0 a3y (CIMCOK U3OBITOYEH — B HEM €CTh
JIMITHUE MPOLECCHI):

A) JIHK pensiuuupyeTcsi, XxpOMOCOMbI CTAHOBSITCS IBYXPOMaTH/AHbIMU;

B) B aumsiouHON KJIeTKe Kax/Jasg XpoMaTHJa CTAaHOBUTCS CaMOCTOSITEJIbHOM XPOMOCOMOM,
OZJHOXPOMATHU/HbIe XPOMOCOMbI PACXOASATCS K MOJIFOCAM KJIETKHU;

C) dopmupyroTca ABa AApa, coAeprKalliue JUIJI0OUAHbIA HA6Op XpOMOCOM;

D) T'oMo/ioTMYHBIE XPOMOCOM BCTYMAlOT B KOHBIOTALMID U MeEXAY HUMH HIPOUCXOAUT
KPOCCUHTOBED;

E) DBuBaseHTHI BbICTpauBalOTCA B 00J1aCTU 3KBAaTOPa KJIETKHU;

F) BuBasieHT pa3pbIBalOTCs, ABYXPOMATUAHbIE XPOMOCOMBI OTXOAT K MOJIFOCAM KJIETKHU;

G) dopmupylTca KJIETKH, s/jpa KOTOPbIX COJep:KaT TallJIOUJHbIA Habop ABYXpOMaTHAHbIX
XpOMOCOM;

H) B ramsiouiHO¥ KJeTKe JBYXpOMaTH/Hble XpPOMOCOMbI BBICTPAUBAaIOTCS B 006J1aCTH 3KBaTOpa
KJIETKU;

[) B ramsousHOW KJETKe KaxAas XpoMaTHZJa CTAaHOBUTCS CaMOCTOSITEJbHOM XpOMOCOMOHW,
OZJHOXpPOMaTU/Hble XPOMOCOMBI PACXOASATCS K MOJI0CAM KJIETKHU;

]) @opmMupyroTca KAeTKH, fiApa KOTOPBIX COJAepKaT ralJIOWAHbIA Habop OJHOXPOMATHIHBIX
XpPOMOCOM.

KosinuectBo xpomocoM 1 HuUTe /IHK (ciMcoK n36bITOYEH - B HEM eCTh JIMIIHKUE TepMUuHbI. HO,
OBPATUTE BHUMAHME, uto kosimyectBO XpomocoM u HuTed /JHK moxeTt coBmagaTh B
HeCKOJIbKMX ¢a3ax, T.e. 0JHa U Ta e nudpa MOKeT UCI0JIb30BaAThCA HECKOJIBKO pas3):
[)20 xpomocowm, 20 nutenn JJHK;
I1)20 xpomocomM, 40 Huteit JJHK;
[11)10 xpomocom, 20 Huteir JHK;
IV)10 xpomocowm, 10 nuteir [AHK;
V)40 xpomocom, 40 nuteit JHK;
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3aZjaHMAX AAaHHOW 4YacTHM B Hauyaje HJeT YCJOBHe 33aJayl, a 3aTeM K HeMy 3a/laeTcs
HECKOJIbKO BONpocoB. OTBeThbl Ha BONPOCHI JOJKHBI ObITh 3alMcaHbl B BUJe TekcTa. ObpaTuTe
BHUMaHUe, YTO OTBETHI HAa BONPOCHI AOJKHBI ObITh MaKCHUMa/IbHO KPAaTKUMU U NOJHBIMY, CJIelyeT
u3beraThb 60JIbIINX 06'bEMOB TEKCTA HE 10 CYyTH 3aJaHHOI'0 BOMpoca.

CucreMa OLl€HKMH:
[IpuBeseHa B OTBeTe AJIS1 KOXKA0T0 3a/laHUS OTAEJIbHO.
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3aaanue 43 (ID 52) - MakcumymMm 10 6a/1710B

B pacmimppoBKe reHeTMYeCKOro Koja O60JbIIYI POJIb ChIrpajd ONbITHI MO TPaHCAALUU
HCKYCCTBEHHO CHHTE3HUPOBaHHBIX PHK. Takue PHK CHHTE3HUPOBA/INCH Hu3
Hykjeo3uaaudocdaros c nomounibio pepMeHTa NoauHyKIAeoTUAPOChopuiasel. B npoGupkKy
A006aB/IA/INCh pa3/indHble Hykaeo3ugaudocpaTrsl B U3BECTHOM COOTHOLIEHUH, U Jajiee
noJmHykjaeorugdocpopusiasa cjay4auHbIM O006pa3oM KOMOMHHUPOBAJIA [00aBJIeHHbIE
HYKJIEOTH/bI B NOJIUMepHbIe Heno4ku. [locie atoro nosyyeHasie PHK TpaHcivpoBa/uch B
0ecKJIETOYHOM cucTeMe CHHTe3a Gesika. Onpejesisisi, KaKMe aMMHOKHUC/IOThI BCTPEeYa/IUuCh B
TaKUX NEeNTHAAX, MOXHO ObLJIO CJeJiaThb BbIBOJ, O HYKJIEOTHJHOM COCTaBe TPHUILJIETOB,
KOAMPYIOIIUX pa3Hble aMMHOKHUC/IOThI.

I'enernvueckuii koa (APHK)

TicpRoe Bropoe ocHOBaHHE Tpeme
OCHOBAHHE OCHOBAHHE
Vv II A E

el Cep Tup IIuc N
v el Cep Tup Iuc I
’ Jleii Cep — — A
Jleit Cep — Tpn r
Jlei Ipo I'nc Apr Y
I Jlei ITpo I'nc Apr o
Jleit ITpo I'mu Apr A
Jleit ITpo I Apr 1)
Ine Tpe AcH Cep b4
A Ine Tpe AcH Cep I
) Ine Tpe JIns Apr A
Mert Tpe Jlns Apr 1
Ban Ana Acn I'm 24
r Bax Ana Acn I'm I
Bax Ala Iy I'm A
Ban Ana Iy I'mu B

OTBeThbTe Ha CJIeAylOLIHe T0ABONPOCHI:

1. Kakue Tpumietsl MOXHO 00HapyxuTb B PHK, cuHTe3uMpoBaHHBIX ¢
nosinHykaeotundocdopunassl us cMecu AP u YO B cootHouienuu 3:1?

2. CxakoM yacToToM 6yZyT BCTpeYaThCs yKa3aHHbIe B Ipe/blyllleM NyHKTe TpuijieTbl B PHK?
3. Kakue aMHUHOKHUCJIOTBI OyAyT OOHApy:KMBAaTbCs B MOJMUIENTHAAX, 00pa3ymoLIMXCAd MpPHU
TpaHcasauy Takux PHK?

4. B KakKOM COOTHOILEHHUHM OYyAyT MOJy4aTbCsl YKa3aHHble aMUHOKHUCJIOTHI B nentupaax? OTBeT
3alMUIMTe B CAeAylolleM BUZe: apr:rau:cep = 12:3:4 (faHHble aMUHOKHUCJIOTBI U COOTHOILLIEHHUE
NpHUBeJIeHbl I IpUMepa).

IIOMOIIbIO
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3aaanue 44 (ID 54) - MakcumymMm 10 6a/1710B

Obwas 0415 8cex apuaHmMo8 yacms 80nNpoca:

Y APAaKOHOB reTeporaMHbI| M0JI My>KCKOH, 0JHAKO N10JIOBOM AMMOP(PU3M He BbIpaKeH, YTO He
JaeT BO3MOKHOCTH OT/JIMYUTh CaMIIOB OT CAMOK IPY HAaGJ/IIOAEeHUHM Ha pacCTOAHUMU. U3yyuB
HECKOJIbKO NONyJALUNA APAKOHOB, APAaKOHOBeAbl OOHAPYKUJ/IM ABa NPU3HAKa M0 KOTOPbIM
MO>KHO OT/IMYaTh CAaMIIOB OT CAMOK 6€e3 6/IM3KOro KOHTaKTa. /lJaHHbIe NPU3HAKHU BCTPEYalTCA
/laJIeKo He y BCeX CaMIIOB B NONYJ/IALMYA U UMEIOT Pa3HbI MeXaHU3M Hac/IeJ0BaHUA.
IIpu3HaK «cHMHee JIaMA» BCTpeYaeTcA UCKIIYUTE/IbHO Y CaMIl0OB U HUKOI'Ja He ObLJI BbISIBJIEH
y camoK. [Ipuyem, ecsi camer, 06J/1afjaeT CHHUM IJIaMeHeM, BCe ero CbIHOBbs 00s3aTe/IbHO
yHacJIeAyI0T 3TOT IIPpU3HaK. /loyepAM JaHHBIM NPU3HAK HUKOTrJa He nepeaetcs. Eciim camern
He UMeeT JAaHHOro NPHU3HaKa, BCe ero NOTOMKH BCerja UMelT 00bIYHOe KeJIToe NJIaMs.
[I[pu3HaK «cUAIAA Yellysa» TaKxKe NPOsABJAAeTCA NperMMyleCTBEHHO y CaMIiOB, HO ObLIO
BbIAABJICHO HECKOJIbKO CaMOK C TaKMM THMNOM dYellyd. OT cCKpelMBaHUA JaHHBIX CaMOK C
CaMIlaMH, UMEIMMH OOBIYHYI0 MAaTOBYI0 Yellyl0 BCe CbIHOBbSl BCerja MMeKT CHAKIIYIO
Yeuyro, a CAMKH OGbIYHYI0 MaTOBYIO.

OTBeThbTe Ha cJIeAylOLIUe 10ABONPOCHI:

1. Kak HacsenyroTCA NIPU3HAKU KCUHEE IJIaMS» U «CUAIoIas yelysa»?

2. CKOJIBKO aJsjiesied reHa, 00yC/1aB/MBAOILEr0 pa3BUTHE CHUAKILEH Yellyd ONMCaHO B 3ajade?
BBeauTe 0603HaYeHUS U HA30BUTE 3TH aJlJIesId, eCTh JIU CPeJIU HUX IOMUHAHTHbIE U pelieCCUBHbIE?
3. CkKoJIbKO aJsjiejied reHa, 00ycCJaBJMBAIOLIEero pa3BUTHe CMHEro IJIJaMeHH ONMCAaHO B 3ajade?
BBesuTe 0603HaYeHUsI U HA30BUTE 3TH aJlJIesIH, eCTh JIU CPeJJU HUX JJOMUHAHTHBIE U pelieCCUBHbIe?
4. OT cKkpelLlMBaHUsl CaMKH C 0ObIYHOM MaTOBOM Yellyeil U caMIia ¢ OObIYHOM MaTOBOM Yyellyed U
CUHUM IIJIJaMeHeM I10JIy4eH JeTeHbIIl, MMEILHUU CUAOILYIO0 Yellylo U ChHee 1JIaMsl 0JJHOBPEMEHHO.
OnpegenvTe reHOTUIIBI POAUTE/IEN U TOTOMKA.
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