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3apaHue 1 (ID2) (3anava Ne 1263848)

Pa3Hoo6pa3sue TPMXOM B pacTUTE/IbHOM MUPe Ype3BblyaiiHO Benuko. TPUXoMbl pa3nuyalotces no popme, pa3mepy,
CTPYKTYpe, MeCTOrMOJI0XEHMIO, CTIOCOGHOCTU CEKPeTMPOBaTb U T.J,.

Ha mukpodoTorpadusax HuXKe npeacTaBneHbl ABa TUNa TPUXOM.

YKaXkute ANs KaXKA0ro M3 cnegyowux yTBep)KAeHVIﬁ, fiB/I1eTCA OHO BE€PHbIM WK HEBEPHbIM:

OTBeT y4yeHuKa

TpuxoMbl MoryT GOPMUMPOBATHLCS KaK Ha BereTaTUBHbIX, Tak U Ha FeHepaTUBHbIX OpraHax;

B 06pa3oBaHuM TPUXOM MPUHUMAIOT y4acTue KNeTKU anMaepMuca v napeHxnMbl NEPBUYHO KOPbI;
Y HEKOTOPbIX PacTeHWn OANH OpraH MOryT NOKPbIBaTb HECKOJIbKO Pa3HbIX TUMOB TPUXOM;
TpYXOMbI MOTYT 3aLUMLLATb PaCTEHUst OT HACEKOMbIX-BpeauTeneis;

Ha doTorpadum A kpotolias of4HOKNETOYHas TPUXOMA;

Ha doTorpadum b xeneaucrtas TpuxoMa ¢ MHOrOKJ1I€TOYHOW FOSIOBKOW.
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Bpems oteeta:  22.02.2021 11:55:30

Bannbl: 2.5u33

3apaHue 2 (ID3) (3anaua Ne 1263856)

Ha ¢oTorpacum HMKe npuBefeHbl NonepeyHblil cpes (Cneea) M yBenuueHHble pparMeHTbl 3Toro cpesa (ABa cnpaea)
OJHOFO COCYAUCTOrO pacTeHus.




OCHOBbIBasicb HA aHATOMUYECKOM CTPOEHUU ITOr0 pacTeHus!, onpefenuTe, ABNSETCA BEPHbIM UK HEBEPHbIM KaXzoe
U3 cnepAyloLmX YTBEPXKACHWIA:

OTBeT yY4eHuka

MpeacTaBneHHbIl Ha doTorpadum cpes NPUHAANEXNUT XBOLLY;

[Ons paHHOro pacTeHusi xapakTepHa aTakTocTena;

MonocTb, 0603HaYeHHas Ludpor 1 ABAseTca BO3AyXOHOCHOW;

MonocTb, 0603Ha4YeHHasn Ludpoi 2 obpasyeTcs B pe3ynbTaTe paspyLleHns 31EMEHTOB NPOTOKCUNEMDI;
MpoBogsALLmMe NyYky ABNAIOTCA KosnaTepanbHbIMU OTKPbITbIMYU;

MpoBoasLme NyyKn, ABNAIOTCA KonnaTtepasbHbIMU 3aKPbITbIMU.

LXK

Bpems oTBeTa: 22.02.2021 11:54:53

Bannbi: 2.5u33

3apaHue 3 (ID7) (3anava N 1263862)

Ha unnioctpauusx Huke npuBefeHbl NATb PUCYHKOB U U306parkeHuii npoTtucTta Tokophrya sp., a Tak)e npotiecca ero
NUTaHUs.

I/I3y-|uTe npuBefeHHble WITIOCTPaL UK U YKaXKUTe ANA KaXXKA0ro U3 cnepyrownx yTBep)KAeHVIﬁ, fIBNIAETCA OHO BE€PHbIM
WU HEBEPHbIM:




[aHHbIN OpraHn3M MOXHO OTHECTM K NIIaHKTOHY;

[ aHHbI OpraHn3M NUTaeTcs, B OCHOBHOM, APYrMMU MpoTUCTaMu;

[aHHbIN opraHu3M UMeeT PeCHUYKMY;

[aHHbI opraHn3M MOXHO OTHeCTH K cyneprpynne Alveolata;

Mnnoctpauus 1 nonyyeHa npy noMoLum ¢hnyopecLeHTHON MUKPOCKOMUU;
Mnntoctpauua 3 nonydyeHa Nnpu NOMOLLM CKaHUPYHOLLLEN 371eKTPOHHON MUKPOCKOMUU.
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3apaHue 4 (ID8) (3anaqa Ne 1

Ha pucyHke HM)Ke NnpuBeAeHbl pa3fiIyHbie CTaAUN YXM3HEHHOTO LiMK/a NapasuTUYecKoro NiocKoro Yepes
Echinoparyphium recurvatum. 3ToT YepBb UMeET CNOXHbI XXU3HEHHbII LMK CO CMeHoM TPEéX xo3nes. CTaguu
0603HaueHbl uudpamu B NopsifKe, OTIMYAIOLWEMCS OT TOFO, B KOTOPOM OHU UAYT B YXU3HEHHOM LMKIe YepBs.

0.1 mm
10 mm

o

TeTe0 € 0, 4

|

0.05 mm

I/I3yquTe PUCYHOK U YKaXXuUTe AN1f KaXX[oro us cnegyrowimx yTBep)KAeHVIFI, fAIB/IAETCA OHO BEPHbIM UJIU HEBEPHbIM:

% Crtaguun 1 1 S pasMHOXKaKOTCA NpU NOMOLLN NapTeHOreHesa;

v CTtapusa 2 pasBuBaeTcsi B NeEPBOM MPOMEXYTOYHOM XO3SIMHE;

X CTtapus 8 HocuT Ha3BaHue peaus;

% Crtapus 4 pasBmBaeTCsl B OKOHYaTENIbHOM XO35IMHE;

« Teno ctagmm 1 NOKPbITO HEOAEPMUCOM;

X BepHoi aBnseTca cnepytoLas nocnefoBaTe/ibHOCTb CMeHbl CTaAui B XXM3HeHHOM uukne: 3,8,7,4,1,6, 2, 5.
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3apaHue 5 (ID9) (3anaua Ne 1263874)

K Tuny unenuctoHorue (Arthropoda) oTHocsiTcs rpynnbi xenuuepoBble (Chelicerata), MHoroHo)xku (Myriapoda),
pakoo6pazHble (Crustacea) u Hacekomble (Hexanoda). Ha naHHblit MOMeHT Haubonee NonNvAADHOI rUNoTe3oi o




(hunoreHeTMYECKUX OTHOLLEHUAX MEXAY 3TUMMU rpynnamm siensetcs runote3a Mandibulata (knagorpamma A, Ha pucyHke
HUXKE), HO CYLLLEeCTBYIOT M a/ibTepHaTUBHbIe runoTesbl — Atelocerata (knagorpamma B) u Myriochelata (knagorpamma C).
BHU3y cneBa nokasaHa Hau6onee BeposiTHasi KapTUHA FOMOJIOrMN CErMeHTOB NepeAHel YacTu Tena U uX NpUAaTKoB
MeXXAy NpeAcTaBUTENsAMU 3TUX rpynn (Mopdonoruyeckme aaHHble). CNMcoK 0603HaueHuit: Antenna — aHTEHHbI,
Mandible — manau6ynbi, Maxilla - makcunnbl, Walking leg — xogHble Horm, Chelicera — xenuuepsbi, Pedipalp -
neaunanbbl.
MNpaeee nokasaHbl AaHHbIe M0 3Kcnpeccuu ocHoBHbIX hox-reHoe (lab, pb, Hox3, Dfd, Scr, ftz, Antp, Ubx, abd-A u abd-B), a
TaK)Ke reHa cnc, ynpaensioLuxX pasBUTUEM CerMeHTOB Tena y NpeAcTaBuTeNeil paccMaTpuBaeMblix rpynn. [laHHble no
reHam Hox3 u ftz HenonHble.
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WU3yunte npuBeAéHHble AaHHbIE N YKaXKUTE ANS KAXKAO0ro U3 CeayiowuX yTBEpXXAEHW, AIBASETCA OHO BEPHbIM UNU
HeBepHbIM:

OTBeT yYyeHuKa

B xofie 9BOMOLMM YSIEHUCTOHOTMX MOXHO HabMtoAaTb NOCTENEHHOE «MepekpbIThe» Mexay hox-reHamu,
pacnpocTpaHeHne 3KCMPEeCCUn KaXKaoro reHa Ha Bcé 6orbliee KONIMYeCTBO CErMeHTOB;

Ecnu paccmaTpuBaTh TONbKO NpUBEAEHHbIE MOPGHONOrMYecKme JaHHble, TO Hanboee NapCUMOHUYHOM
(cooTBeTCTBYIOWEM NPUHLMTY MaKCUManbHOW 3KOHOMMWU) OKaXKeTcs runoTesa Atelocerata;

Mo coBpeMeHHbIM NpefcTaBNeHNAM XeNnLepbl MaykoB FOMOJIONMYHbI @HTEHHAM HaCeKOMbIX;

Ecnu npugepxuBatbes runotesbl Mandibulata, akcnpeccuto reHa Dfd Tonbko B npegenax 4 v 5 cerMeHTOB MOXHO
cunTaTb cuHanomopduen Pancrustacea;

l'eH Antp yyacTByeT B anddepeHLMpoBKe Fpyiu Y HACEKOMbIX;

B cooTBecTBUM c runoTesoit Atelocerata rpynna Pancrustacea 6yfeTt cumtaTbes napahuneTmyeckoi.
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Bpems oTBeTa: 22022021 1010043

Bbannbi: 2un33

3apaHue 6 (ID14) (3anava N° 1263883)

Ha pucyHke HM)Ke n3o6parkeHa ynpoLLéHHas cCXxeMa KackaZia CBEpPTbIBaHUS KPOBM.

KoHTakTHas NoBepXHOCTh TkaHeBbI hakTOp
waun \ /
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I'IpoaHanu3upyl7|Te CXeMy U Ana KaXxaoro U3 cneayowux yTBep)KAeHMﬁ YKaXKute ABiseTCcA OHO BEPHbIM WU HEBEPHbIM:

Ha koHeuHOM aTane obpasoBaHus dakTtopos Il, VII, IX n X npu kap6okcnnnpoBaHMm ocTaTKOB ryTaMUHOBOW
KWUCNOTbI B 3TUX 6enKax He06X04MM XMPOPacTBOPMMbIN BUTaMUH K;

Mpu uMppo3e neyeHun cnepyeT OXXUAATb CKIOHHOCTb LIMPKYISTOPHOrO pycfia K KPOBOTEUYEHUAM;

Femodunua — rpynna HacneAcTBeHHbIX 3a60n1eBaHuiA, 06YCNOBNEHHbIX AedULUTOM aHTUKOarynsiLuMoHHbIX hakTopoB;

KntoyeBbIM MOHOM B Kackafie CBEPTbIBaHUA BbICTynaeT caZ*.

BHyTpeHHUIA NyTb Kackaza Koarynsiuum HaymHaeTcs ¢ akTuaumm daktopa Vii;

KnuHuyeckm Havn6ornee TsHXKENO NpoTeKatoT KoarynonaTuy, CBsidaHHble ¢ fedpuumTom dakTopos X, V unu Il (B oTimune
oT peduumTa daktopos Xll, IX nnm VIII).
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3apaHue 7 (ID15)

Huyxe npuBefeHbl pe3ynbTaTbl ybTPa3ByKOBOIo UCCNef0BaHUA cepAua (3xokapauorpaduyeckoe uccnegoBaHue, 3xo-
KI) ABYX pa3HbIX NauueHTOB. Y 060MX NaLUEHTOR B NMONIOCTU KaMep BbisiBNIeHbl TPOM6bl, 0603HaYeHHble 6enoii
CTpenkom.

MNepsbin : Bropow
nauueHT B A nauueHT




ﬂnﬂ KaXxaoro us cnepyrouimx yTBep)l(AeHMﬁ YKaXKxute ABNAE€TCA OHO BePHbIM WU HEBEPHbIM:

Y AaHHbIX NaLueHTOB TPOM6bI JIOKaNuU3ytoTCsl B OAHOW U TOW e Kamepe cepaua;

TpomboTHyeckme Macchbl y NepBoro naumeHTa 6onee cTabusibHbl, Y4eM Yy BTOPOro;

Mpwv oTpbiBe TpOM6Ga y NepBOro NauueHTa TPOMBOTUYECKME MacChl MonaayT B 60bLLOM KPYr KPOBOOGPALLEHWS;
Mpwv oTpbiBe TPOM6GA y BTOPOro NaLyeHTa MOXeT pa3BUTbCA UHCYNbT;

HapyuwleHusi puTMa cepala He BUSIOT Ha pUCK TPOM6006pa3oBaHus B MONOCTAX CEPAL;

Y nepeoro nauueHTa HabnrAaeTCA NosHas annasus O4HOro U3 CTBOpYaTbIX KnanaHos.

X XXX <
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3apaHue 8 (ID19) (3anaua Ne 1263893)

WN3BecTHO, UTO B KJIeTKe HeKuii nonunentug A nogsepraeTcsi NPOTEONIMTUYECKOMY npoueccuHry. CHauyana B ero
NepBUYHON CTPYKTYpe BO3HUKAET pa3pbiB, KOTOPbIii pa3genseT nocnegoBaTenbHOCTb Ha fBe YacTu (B u C). Bropoi
pa3pbIB 3aTparuBaeT NonunenTua B, Npu 3ToM CyLLeCTBYIOT IBa KOHKYPUPYIOLLMX MYyTH, KOTOpbie BeayT K npoaykTam D
n E, cooTBeTCTBEHHO. O6paTUTe BHMMaHuUe, YyTo nonunentupg D o6pasyeT aumepbl B puU3nonoruyeckux ycnoeusx. B
na6opaTopum MMeeTCs NanuTpa M3 CEMU MOHOKJIOHA/bHbIX aHTUTEN, KaXX/i0€e U3 KOTOPbIX pacrno3HaeT OAUH U3
NUHeliHbIX yyacTKoB (1-7) nonunenTtuga A. [laHHble aHTUTeNIa MOTryT 6bITb UCMONIb30BaHbI AJ1S CO3AaHUA
VMMYHOXMMMWYECKUX CUCTEM AeTeKuuu nonunentuga A n ero nponseogHbix (B, C, D, E). B cnyyae MOHOKOMMOHEHTHOM
cMCTeMbl 3KCTPAKT K/IETOK HAHOCAT Ha CBSA3bIBalOLLYIO MOBEPXHOCTb, Mocre Yyero ee o6pabarTbiBaloT pacTBOPOM
aHTUTeN, CLUMTbIX C OKpaLLEeHHOI MeTKOiA. [lanee NoBepXHOCTb NPOMbIBaloT 6ydepoM, UTo6bl M36aBUTLCS OT aHTUTEN,
He CBSI3aBLUMXCS C aHTUreHamu. AHaIM3 3aBepLualoT CYUTbIBAaHMEM LIBETHOrO CUrHana. [IByXKOMMNOHEeHTHas cuctema
yCTpO€eHa CX0XXMM 06pa3oM, 0HAKO B 3TOM CJlyyae UCMOb3yIoT NOBEpXHOCTb, 3apaHee 06paboTaHHyI0 aHTUTeNoM. Mpu
HaNM4MKU KaIM6POBOYHBIX CTaHAapTOB 06a MeToZa MOryT laBaTh KOJIMYECTBEHHbIE Pe3yNbTaThbl.

MOHOKOMIIOHEHTHAs CMCTeMa JIEeTEeKI:
CxeMa IpOLeCCHHTa MOMUITeNTUAA A

: Memxka
Al : )
; F : LemexmopHoe
1 aimumesno
B ( : : | Cl ) AHmuzeH
: Iosepxrnocme
. JByXKOMIIOHEHTHas CYCTeMa JeTeKLINI:
D E | E Memka
JlemekmopHoe
aHmumeno

KapTa 31MTONoB MMeIOLIMXCS aHTUTEN:
AHmueeH

1 23 4 56 7

a

AHmumeno
noonoMcKuU

IoeepxHocme

BHMMaTeNbHO pacCMOTPUTE PUCYHOK U AJIA KaXKA0r0 U3 CrefylolLmnX YTBEPXKAEHUI YKaXKUTe IBNSIETCS OHO BEPHbIM WU
HeBepHbIM:

MpeAcTaBneHHas nanuTpa aHTUTEN He NO3BOJISIET ONpeAeNUTb CyMMapHYH KOHLeHTpaLmio Bcex nentugos (A-E) 3a
0[HO U3MepeHne OJHOKOMMOHEHTHbIM METOLO0M;

MNenTng A — eAVHCTBEHHbIV aHaNUT, KOHLEHTPALIMIO KOTOPOro MOXHO OMNPeAeNMTb 3a OAHO U3MepEHUe C
MCMNoNb30BaHNEM MOHOKOMIMOHEHTHOM CUCTEMBI;

Knutiautnatimin nentuna F HARN2MAWHA VATAHNRUTR A UAMINARNARAHUAM ACK TINUUATANRHA AMHAKAMANHAHTHRIY




Bpems oTtBeTa:

Bannbi:

[ECSTROr

CUCTEM,
Onsa Toro 4YTOObI YCTaHOBWUTb KOHLUEeHTpaLuu Bcex nentnanoB HeOﬁXO,D.VIMO ncnonb3oBatb Kak MOHOKOMIMOHEHTHbIE,
TakK N ABYXKOMMOHEHTHblE CUCTEMDI;
B o6Lwem cny4yae ABYXKOMMNOHEHTHbIe CUCTEMbI MNO3BONAKT AOCTUYDb 60/1bLLE CENEKTUBHOCTH MO OTHOLLEHUIO K
LieneBoMy aHanuTy;

X AHTUTena, cBsi3blBaloLLMeECsH C pasHbIMK anNnUTOoNamMu oAHOro 6ernka, He MOoryT 6bITb nosy4yeHbl OT OAHOIro AOHOpa.
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3apaHue 9 (ID20) (3anaqa Ne 1263896)

)XuBble opraHM3mbl 061a4al0T CNOCOGHOCTbIO TOHKO PerysiupoBaThb CBOi MeTabonu3M B 3aBUCUMOCTH OT YC/IOBUIA
OKpYy)Xatoweit cpegbl. Y 6aKTepuit O4HUM U3 UHCTPYMEHTOB, 06ecneynBaloLLLUX AaHHbI NpoLecc, ABASIOTCA TaK
HasblBaeMble [ ByXKOMMOHEHTHbIe cUucTeMbl. OHU NpeACTaBNAIT co60i KoM6UHaLuKu ructuauH(H)- n acnaprtat(D)-
copepiKallux JOMEHOB, KOTopble MoryT 6biTb ochopunupoBanbl. MpucoeanHeHue dpocdara kK nocnegHemy D-gomeHy
(D2) nameHsiet aktTuBHocTb HTH-Z,0MeHa, BbINOJHAIOLLETO POSib PErynsiTopa reHHoi akTUBHOCTU. Ha pucyHke
npepacTaBneHa BYXKOMMOHEHTHas cuctema ArcAB, koTopasi akTUBUPYeETCS B YCJIOBUAX HE,0OCTaTKa KMcopoaa.
U3BecTHO, YyTO nakTat, nupysar, auetaTt, NADH, a Tak)xe OKMUCNEeHHbIe XUHOHbI BNUAIOT Ha ArcB.
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BHMMaTeNbHO PacCMOTPUTE CXEMY U ANA KAXKAOMO U3 C/IEAYIOLLUX YTBEPXKAEHUI YKAXKUTE ABNAETCSA OHO BEPHbIM Unu
HeBepHbIM:

OTBeT yYyeHuKa

Bpems

Bannbi:

YBenuyeHne KOHLEHTpaLMK nakTata ctumynupyet dochopunuposaHue D2;

YBenunyeHne KOHLEHTpaLmn aLetata ctumynupyet pochopunmposaHue D2;

YBenmyeHne KOHLEHTPALIMU OKUCTIEHHbIX XMHOHOB CTUMYNUpPYeT aedochopunvpoBaHue D2;

CoefiMHeHus rpynnbl A CTUMYNUPYHOT UMKN Kpebcea;

Mcxops n3 uidopmauuy, NpefcTaBNeHHOM Ha KapTuHKe, H-4oMeHbl kaTanusupytoT dochopunupoBaHue D-LOMeHOB;
AToM yrnepofia B 60KOBOW Lienu rMcTMAMHA, 0OTMeUeHHbI undpoit 3, BbicTynaeT MuLLeHbo docdopunmpoBaHus B H-
[loMeHax.
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3apaHue 10 (ID25) (3agaua N2 1263902)

Ba)kHeiumii 6€n0oK LUTOCKeieTa akTUH MOXKET CyLLLeCTBOBaTb B MOHOMEPHOI 1 nonnmepHoi popmax. 3a

MAANUAMANU2AIIUAI AVTULA B ANAAUNYA MAWLA UAAALANATL A VDARUUALUINA ADATANAANRaauua Rui AmsamubaaTra avruu A



HNUINIVISPZISULPISY R VNG B HPVUIPRS MU/MAV MW IIVAad T D 1V ) BSAnTISninv oS 1 VNUALLSNmZ. DUl VIVISLUIDUS 1S Gninin v

AT® u cnepuTe 3a paclyenneHuem nocneaHero. Ha nepeom rpaduke npuBeAeHo MSMeHeHne CBeTOpaccesHUs
(cnnowHasn ¢puoneToBas KpuBas) U KonudyecTsa ruaponusoaHHoro AT® (nyHKTUpHas 3eneHas Kpueas). Tenepb Bbl
CMellMBaeTe aKTUH C Hernaponu3yembiM aHanorom AT®. PesynbTaT noka3aH Ha BTOPOM rpaduke.

Mpadpumk 1

cBeTOpaccedaHne

rmgponns AT® / cBeTopaccesiHue

Bpemsi

cBeTopacceAaHme

rmgponn3 AT® / ceeTopaccesaHue

Bpems

MpoaHanusupyiite rpadukmn u ykaXxute Ans KaXKAoro U3 cnefyowux yTBepXaeHuil, IBNSIeTCA OHO BEPHbIM Unu
HEeBepHbIM:

3a Bpemsi NpoBefeHNs IKCNEPUMEHTa CyMMapHas AIMHa akTUHOBbIX huMnaMeHTOB B MPo6upKe BO3pPOCNa;
M'vaponus AT® npenaTcTBYyeT NONMMEPU3aALNM aKTUHA;

CkopocTb rugponmsa ATO Bblille CKOPOCTU NONMMEPU3ALIUM aKTUHA;

AT® ruaponusyeTcs BCNeCTBUE AenoMMepusanunm akTuHa;

CkopocTb nonMMepusaLuum akTuHa NpsiIMo NPOMNopLKnoHanbHa CKopocTu rmaponmsa ATO;

HeopraHuueckuit docdar, BbicBobOXAaeMblit B npoLecce ruaponmsa AT®, obnagaet appekToM cBETOPACCEAHNUSA.

X XXX
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3apaHue 11 (ID26) (3anaua N2 1263906)

Bbl n3yyaeTe TpaHcnopT 6esika X, 3aKOoAUPOBaHHOTO A/iePHbIM FEHOMOM JAPOX\KEBOI KNeTKu. [ins 3Toro Bbl nosiyyaete
npenapaTbi pa3/IM4HbIX APOXOKEBbIX OpraHens, fobaBnseTe K HUM 610K X, CUHTe3UpOBaHHbIN B 6€CKJIeTOYHOM
cucTeMe, nocne Yero paspyluaeTe opraHesbl, ounliaeTe 6eN0K X 1 usyyaeTe ero CBOCTBa C MOMOLLbIO
anekTpodopesa B NoJIMaKpMNaMUAHOM rene B leHaTyPUPYIOLLLUX YCIOBUSIX. Ta npoLeAypa COCTOUT U3 HECKOJIbKUX
3Tanos.

1) K 6enky po6asnsiorca gogeuuncynbdat HaTpus (AeHaTypupyeT 6en0K, IPOYHO C HUM CBA3bIBasiCb U NpuaaeT
noJlyyMBLUEMYCS KOMIUIEKCY OTpULLATeNbHbIN 3apsaa) U 6eTa-MepKanToaTaHon (pa3pyliaeT aucynbduaHble cBA3N B
6enke).

2) MonyumBLlUasici cCMeCcb BHOCUTCS B MONIMAKPUIAMUAHDIN renb, HaXoAALLMIACSA B Kamepe Ans aneKkTpodopesa
(3anonHeHa cneuyanbHbIM PacCTBOPOM U UMEET [1Ba ANIEKTPOAA: KaToA U aHOA,).

3) BkniovaioT SHeKTpM‘lecKMﬁ TOK. 3apsiXKeHHble 6enku nop Bo3aenCcTBUEM J/IeKTPUYECKOoro nosif nepemMeLlaroTca B
TOJile nosiMakpuiaMmmuagHoro rend, npudyemM nogBuXXHOCTb 6enKa 3aBMCUT OT €ro Maccbl: YeM OHa 6o/blue, TeM
Meja/ieHHee nepemMelyaeTtca 6enkoBas MoJsieKyna.

4) Yepes HeKOTOpOe BpeMs TOK BbIK/IIOYalOT, refib NPoABNSAIOT Kpacutenem, u36wpaTeano CBA3bIBAOWUM 6enKu.

Bbl BHOCUTE B resib nATb 06pa3Lo 6enka X: | — cMHTe3upoBaHHbIi B 6eCKIeTOYHOIN cucteme, |l — BbieneHHbl U3
06bIYHbIX A POXOKEBbIX KNETOK, Il — cMHTe3upoBaHHbIN B 6eckneTouHoi cucteme 6enok X nocne MHKy6auum ¢
nepokcucomamu, IV — cuHTe3anpoBaHHbIi B 6eCK/IeTO4HOI cucTeme 6enok X nocne uHKy6auum ¢ MutToxoHapuamm, V -
CMHTE3UPOBaHHbIi B 6€CK/IETOUHOI cucTeme 6enok X nocne MHKy6aLum ¢ sapaMm KNeTok.

KaTop,

| o v v @HoA

U3yunTe pesynbTaTbl IKCNEPUMEHTA M YKaXKUTe 419 KaXKA0ro U3 creayowmx yTBep)KAeHMﬁ, fIB/If€TCA OHO Be€pPHbIM
WU HeBepPHbIM:

OTBeT yYyeHuka

Bpems

Bannbi:

% Macca 6enika BO BCeX JOPOXKax 0MHAKOBas;

« Macca 6enka B gopoxkax Il n IV MeHblue, 4eM B gopoxkax |, Il n V;

% Ckopee Bcero 6enok X UMeeT AepHy0 NoKanunsauuio;

X M3 akcnepuMeHTa cnefyeT, 4To B nepokcucome 6enok X obpasyert aucynbd@uaHble MOCTUKY;

v W3 aKcnepuMeHTa cnegyeT, YTo B MUTOXOHAPUM 6enok X MOXKeT NoABEpraTbCsi YaCTUYHOMY NPOTEO0SN3Y;
« [l13aiiH 3Toro aKcrnepuMeHTa He NO3BOJSIET ONpPefenuTb 3apsj, 6enka B husmonornyeckom pH.

oteeta:  22.02.2021 11:39:00

3ns3




3apaHue 12 (ID31) (3anaua Ne 1263912)

MuuypuHCKoe yueHue - JKeHayyHoe HanpaenieHue B 61onorum, BosHUKLIee B cepeauHe 20-ro seka B CCCP,
npoasuraemoe T./1. JIbICEHKO 1 rocyaapcTBeHHOI nponaraHfoi. MHorne Bo33peHUs 3ToM KOHLeNLUM BbITEKaloT U3
nocTynaToB namapkuama. [ins KaXKi0ro u3 npuBefieHHbIX HUXKE MOJI0XKEHUI, CBA3aHHbIX C 3TUM YYEHUEM, OTMETbTe
BepHbIMU Te, KOTOPble COOTBETCTBYIOT, @ HEBEPHbIMM Te, KoTopble HE COOTBETCTBYIOT COBPEMEHHbIM 3HaHUSIM NO
yuTonorum, pusnonorun pacTeHui, reHeTMKe U TEOpUK SBOSTIOLIUK:

OTBeT y4yeHuKa

OCHOBHbIM MeXaHW3MOM U3MeHEHUA HacNeACTBEHHOCTY ABSAITCA M3MEeHEHUA B MeTaboIMYeCcKmx npoLeccax
opraHusMma, BaustoLLme Ha GopMUpoBaHUe rameT;

HacnepacTBeHHble NpM3HaKu MOTyT NepefaBaTbCs HEMOCPEACTBEHHO OT NMPMBOSA K NOABO (MPU Tak HasbiBaemo
"BereTaTMBHOM rM6puUAN3aLMn" pacTeHNU, KOrLa COBMELLAIOTCS YacTW pacTeHUii pasHbiX BUAOB);

MN3meHeHWe opraHU3MOB UM UX OTAENbHbIX OPraHOB 1 CBOWCTB He BCErga Wi He B MOJIHOM CTeneHn nepeaaérca
NOTOMCTBY, HO USMEHEHHbIE 3a4aTK1 HOBbIX OPraHM3MOB BCerja nosyyatoTcs TONIbKO B pesysfibTaTe U3MeHEeHUs Tena
pPOAMTENBCKOrO OpraHMama, B pesysibTaTe NpsMOoro Uin KOCBEHHOrO BO3AEMNCTBUSA YCOBMI XKMU3HU Ha pa3BuTUe
opraHuama uv oTAeNbHbIX ero YacTein;

MN3meHeHWe HacneACTBEHHOCTH, MPUOBpEeTEHME HOBbIX CBOMCTB M UX yCUIIEHUE B psAfie Noc/iefoBaTebHbIX
MOKOIeHWI BCeraa (CTOUT NoHMMaTb, Kak "TONbKO'™- MPUM.) onpefensieTcsi yCNOoBUAMM XU3HU OpraHU3MOoB;

« CylLecTBYyeT He TONbKO MeXBUA0Basi KOHKYPeHLUS;

CoBpeMeHHble BUAbI CMOCO6HbLI MPeBpaLLaTbCs OAMH B APYroil o4 AeCTBUEM YCIIOBUIN BHELLHEN Cpejpbl.

x

Bpems oTBeTa: 22.02.202111:38:19

Bannb!: 2.5u33

3apaHue 13 (ID34) (3anaqa Ne 1263998)

JlucT saiBnseTca Hambonee NNacTUYHbIM OopraHom pacteHuii. AHaTOMU4YecKoe CTPoeHne IMCTbeB 0YEeHb CU/IbHO
U3MeHAeTCcAa B 3aBUCUMOCTHU OT ycnosuﬁ, B KOTOPbIX o6uTaloT pacTeHus.

Hwxe npusefeHbl dpoTorpadum nonepeyHbix cpe3or (MM pparMeHTOB CPe30B) IMCTbEB LBETKOBbIX pacTeHuit
(o6paTuTe BHMMaHUe MaclTab HeogMHaKoB!).




Mocne paHHON d)OpMyIWIPOBKVI 3apaHusa npuBeaeHbl Tpu cTon6ua 3/1eMEeHTOB /19 CONOCTABJIEHUSA:

B neeom cTonbue NpUBefeH CMCOK XapaKTePUCTUKU NUCTbEB (CIUCOK N36bITOYEH — B HEM €CTb JILLHUE
XapaKTepUcTUKM).

B cpepHeM cTonbLe yka3aHbl Homepa ¢oTorpacduii (cammu poTorpacdum npuBefeHbl Bbille).

B npaBom cTon6ue NpUBeAeH CIMCOK 9KONIOrMYECKUX Py pacTeHWii Mo OTHOLLEHUIO K BoAe (CMMCOK U36bITOYEH,
Bbl6MpaiiTe Hanbosiee TOUHYIO XapaKTepPUCTUKY!).

Heo6xopumo cooTHecTu poTorpadmio cpesa c NoaxoAsLL el eMy XapaKTePUCTUKON 1 9KOJIOrMYECKoW rpynnoii.

Kaxzblii a1eMeHT n3 cpefHero cTos6La MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OfHUM 3/1eMEHTOM B JIEBOM CTO/I6Le U C
OZIHUM 3/1IEMEHTOM B NpaBoM CTos6Le. Kaxzas CTpesika JOKHa 6bITb YHUKAbHOM, T.€. MPOBECTU fiBE CTPESIKU OT ABYX
3/1EMEHTOB CPeSJHEero cTon6ua K 04HOMY U TOMY Xe 3/1eMeHTy 1eBoro (Mav npasoro) cTon6La Hesb3s!

[ns Toro, 4TOGbI NPpoBeCTN CTPEJIKY NepeTsaHnTe MbILLIKOW 3/1eMEHT K KOTOPOMY Bbl NMPpoBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro 4O/DKHa AT CTpesika U OTrnycTuTe. YT06bI OTMEHUTH CTPEesIKy Mexxay aJsieMeHTaMun NnoBTopuTe nx
nepemMetleHue.

OTBeT y4yeHuka

A) Mesodunn anddepeHumpoBaH Ha fBa Tuna —
cTon6yaTblil U ryéyaTbih, TOHKas OAHOCIOWHas
KyTVKyna

B) VYcTbuua norpyxeHHble. [oa  anugepmont
pacrosioxXeHa rmnofiepma, cocTosulas U3 KneTok ¢
paBHOMEPHO YTOJILEHHbIMW O peBeCHeBatoWnMm
KNeTOYHbIMK CcTeHKamMu. Mesodunn oaHOPOAHbIN,

cKnagyaTblii
A | PoTo 1) Mesodut
1
C) Nner rMNocCToMaTU4YeCKu. YcTbuua
§!) BoaHble pacTeHns C MOMHOCTLIO NOTPYXXeHHbIMU
pacrnofioXXeHbl B KpUNTax, B KOTOPbIX Takxe de)om
NIMCTbAIMM
pa3BMBaIOTCH U OAHOKIIETOYHbIE TPUXOMbI 2
. |III) BoaHble pacTeHMsa C nnaBalOWMUMK  Ha
D) JlucT anucToMaTU4eckui, pasBuTa MOLLHas doTto
NOBEpPXHOCTW BOAbI INCTbAMU
KyTUKyna. B mMe3obpunne pacnonaratoTcs 3
acTpocknepengpl
’ 1V) CykkyneHT
B B - 4 Poto
E) JIuCT anmMcToMaTU4ecKmii, pe6pucTbiit C BEpXHeNn 4
CTOpPOHbI, 6GofiblWwoi  ero  o6beM  3aHWMaeT YV) Cknepotut
ofipeBeCcHeBLLas CKNepeHxnma
doTo
5 V1) Kcepodut
F) MowHoe pa3BuTMe UMeeT BoAo3anacatoias

napeHxuma

G) 9nupepma BbinonHseT GYHKUMIO GOTOCUHTES],
yCTbuL, HEeT

H) JIucT runocTomaTuyeckuii, anugepma nokpbita
TOHKOW KyTUKYNOW, yCTbMLa NPUMNOAHATbIE

Bpems oTBerTa: 22.02.202111:37:00

Bannb!: 5us5

3apaHue 14 (ID36) (3agava N2 1264005)

B npouusniom rogy MHOrMM U3 Hac NpULLIOCH NMPOBECTHU J0MA HefileNn UK faxke MecsLbl, HO HeKoTopble
6ecno3BoHOYHbIE He MOKMAAIOT CBOU JOMUKM BCIO XKU3Hb.

Hw)xe npusepeHbl M306pa)KeHMil AOMMWKOB/PaKOBUH/CKeNeToB passIM4yHbIX 6€eCrno3BOHOYHbIX XXUBOTHbIX:



60 mxm ny1sa B, C, H u M, 20 mxm nyrst O

Mocne paHHol popMyNMpPOBKM 3afaHUs NPUBEAEHDBI TPU CTONGLA 3/1IEMEHTOB A/1sl CONOCTaBNeHUsA:

B neBoM cTon6ue NpuBefeH CNUCOK Ha3BaHUI YXUBOTHbIX (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLHUE Ha3BaHus).
B cpegHeM cTonbLe yka3aHbl HoMmepa oTorpacduii (camu dpoTorpacdum npuBefeHbl Bbllle).

B npaBom cTon6ue npUBeAeH CNMCOK XapaKTepPUCTUK AaHHbIX YXUBOTHbIX.

ConocTtaBbTe NpeAcTaB/ieHHble Bblille VI306P3)KEHVIH AOMUKOB/paKOBUH/CKeneToB 6ecno3BOHOYHbIX C Ha3BaHUSAMM UX
obnagatenei u HEKOTOpPbIMU XapaKTepUCTUKaMU, KOTOPble MOXXHO MPUCBOUTb 3TUM XXUBOTHbIM.

Kaxablii a1eMeHT n3 cpefHero cTos6La MOXHO COEANHUTbL CTPEJIKOM TOJIbKO C OAHUM 3/1eMEHTOM B JIEBOM CTOJI0Le U C
O/JHUM 3/IEMEHTOM B NPaBoM CTos16Le. Kaxaasi cTpesika Ao/KHa 6biTb YHUKaIbHOM, T.€. POBECTY ABE CTPESIKU OT ABYX
3/1eMEHTOB CpeHero cTosnbLa K 04HOMY U TOMY Xe 3/1eMEHTY JIeBOro (uam npaBoro) cTonbLa Hesb3s!

[ns Toro, 4TOObI NMpoBeCTU CTPEJIKY NepeTaHnTe MbILUKOW 3/IEMEHT K KOTOPOMY Bbl rpoBOANTE CTPEJIKY NOBEPX 3/IEMEeHTa
OT KOTOPOro J4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLleHue.

A) LLlecTunyueBas rybka Euplectella  sp.
(Hexactinellida)

B) BptoxoHoruin monntock Patella ulyssiponensis
(Gastropoda)

C) [OsyctBopuaTbliii Monntock Teredo navalis -
«kopabenbHblit YepBb» (Bivalvia) rl) NMetoT X0aHOCUHUUTUIA (CIMBLUUIACS BHYTPEHHUIA

doTo o
1 CNoVi BOPOTHUYKOBbIX K/1ETOK)



D) TlonosoHorun Monmock Sepia  bertheloti L1
(Cephalopoda)
y Poto
2
E) MMepucToxabepHoe Spartobranchus tenuis
(Hemichordata: Pterobranchia)
doTo
3
F) PakywkoBbii pak Loxoconcha damensis{
(Ostracoda)
doTo
4
G) VYcoHorui pak Teloscalpellum ecaudatum
(Cirrhipedia)
v doTo
5

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

) Bpaxvonoga Rhynchonella peregrina
(Brachiopoda)
J) TmapougHbiii  nonun  Oswaldella incognita

(Hydrozoa)

22.02.20271 11:56:11

Bpems oTBeTa:

2u35

Bannbi:

) AHyc, opraHbl ApixaHus W OTBepCTUs
»BbIJENINTENIbHON U PEnpoayKTUBHON  cucTem
CMelleHbl K nepefiHeMy KOHLY Tena B pesynbTaTte
TOpCWOHa

Il)  WMetoT  aHTeHHbI,
non3aHbs U1 NnasaHbs

I'IpMCI'IOCO6J'IeHHbIe ana

1IV) OTHOCATCS K BTOPUYHOPOTBIM KMBOTHBIM

V) UmetoT nodocop (ocobbiit annapaT M3 Lwynanew,
MOKPbITbIX PECHUYKaMM)

3apaHue 15 (ID38) (3anaua Ne 1264009)
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Huxe npueefeHbl MUKpodoTorpadun npenapaTos nepudpepruyeckoii KpOBM C PasIMuHbIMU NAaTONOTUAMM:




Mocne paHHOM HOPMYNMPOBKM 3af,aHUS MPUBEAEHBI TPU CTON6La 3/1EMEHTOB AJISl COMOCTaBNEeHUs:

B neBom cTon6ue NpuBefieH CNUCOK Ha3BaHWii 3a60/1eBaHMiA (CMUMCOK M36bITOYEH — B HEM €CTb JINLUHUE Ha3BaHus).
B cpefHeM cTonbLe yKa3aHbl HOMepa MuKpodgoTorpaduii (camu ¢poTo NpUBeAeHbI Bbille).

B npaBom cTon6Le npUBeAEeH CNMCOK XapaKTEpPUCTUK AaHHbIX NaToNOrUi.

Bam Heo6x0MMo onpeaenuTb 3a60s1eBaHNA KPOBY, 306paXkeHHbIe Ha KaXkaoi MukpodoTorpadmm, 1 COOTHECTH UX C
K/I0OYeBbIMU XapaKTepUCTUKaMU JaHHbIX NaTOOrUin U3 cnucka.

Kaxxabivi 271eMeHT 13 CpeAHero cTosbLa MOXHO COEAUHUTL CTPESTKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U C
OfIHUM 3JIeMEHTOM B IPaBoM CTos6Le. Kaxas CTpesika AOKHA ObITb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEsIKU OT ABYX
3/71eMEHTOB CPeAHEro cTonbya K 0O4HOMY U TOMY Xe 371eEMEeHTY J1eBOro (Mim npasoro) cTonbya Henb3as!

J1nsi Toro, 4To6bl MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPESIKY MOBEPX d/1eMEHTa
OT KOTOPOIo AOJ/KHA UATYU CTPeSIKa U OTIYCTUTE. YTO6bl OTMEHUTb CTPESIKY MEXAY d/1IeMEHTaMu MOBTOPUTE UX
nepemeLyeHue.

OTBeT yyeHuKa

‘A) Cnaepo6nactHas aHemust I) Pa3BuBaeTcsi B MNpOLECCe WHTEHCUBHOW KJ/IOHaNbHOM
nponudepauum  NAOPUMNOTEHTHON  CTBOMOBONM  KNETKM

KOCTHOro Moasra

I B) CaxapHblit gnabeT

1) HapylueHve yTunusauum xenesa Co CHUXEHUEM CUHTe3a
"remMa, HECMOTPS Ha [OCTaTOYHOE WM f[axe M36bITOYHOE
NpUCYTCTBME Xesesa B NniasMme KpoBu

‘ C) CeprnoBuAHO-KNEeToYHast aHeMUs

‘ D) OcTpblit Neiko3

) Jluua c reTepoauroTHbIM (HEHOTUMOM MO  AaHHOMY

’ E) Merano6nactHas aHemust 3a6oneBaHuNIo peXxe CTpaaaroT oT Manapun

‘F) WcTuHHaa nonnumutemmus J IV) BosHukaeT BcneacTeue aedbuuuTa BATamMuHa B12 uam

thonuesoit KUCNOTbI

‘ G) Tanaccemus

V) HapylweHne cuHTe3a rNO6GUMHOBbLIX Lenei Momekysbl
remorno6uHa

| H) HeitpodnbpomaTtos

Bpems oTBeTa: 22.02.2027 10:50:48

Bannb!: 2u35

3apaHue 16 (ID40) (3anaua N2 1264012)

Ha pucyHke nso6parkeHa ynpolieHHasi cxema KaTanusa ¢hepMeHTa eHona3sbl, y4acTBYIOLLEro B rUKonuse. Pe6pucTtble
NUHUKU 0603HaYalOT OCTOB 6€/1Ka, U30THYTble CTPENKU OTPaXKaloT MUTPaLUIO AJIEKTPOHHBIX Nap, MyHKTUPHbIE NpsiMble

COOTBETCTBYIOT MOHHbIM B3aUMOJENCTBUAM, NPSIMble CTPESIKN COOTBETCTBYIOT JJOHOPHO-aKL,eNTOPHbIM CBA3AM. Mbl

3awmdpoBanu 5 y4acTKOB aKTMBHOTO LIEHTPaA eHosla3bl 6yKBaMu flaTuHcKoro andasuta (A-E).
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Huyxe npuBegeHbl hopMynbl ANiA NATU 3aMbPOBaHHBIX YH4AaCTKOB aKTUBHOTO LIEHTpa AaHHOro ¢epMeHTa:
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Mocne paHHoM d)opmynupoaxw 3apaHusa npuBeaeHbl Tpu cTon6ua aneMeHTOB A/l COMOCTaBJ/IeHUs:

B neBom cTon6ue npUBeAeH CMMCOK YYaCTKOB Ha cxeMe KaTanusa.
B cpepiHeM cTon6Lie yka3aHbl Homepa (popmyn (camu opmynbl NpUBefEeHbI Bbillue).
B npaBom cTon6ue npuBefieH CNMcoK pyHKLMOHANbHbIX XapaKTepPUCTHK.

PaccMoTpuTe pUCYHKH, NOC/e Yero ycTaHOBUTE, KaKue XMMNUYecKne CTPYKTypbl COOTBETCTBYIOT 3awmppoBaHHbIM
yyacTKam, a TaK)XXe COOTHecuTe ux c q)yHKLWIOHaanbIMVI XapaKTepuMcTUKaMu U3 cnucka. 06LMMH KUCoTamMu
Ha3blBalOT COeAUHEHUS, CNOCO6HbIe BbICTynaTb JOHOpPaMU NPOTOHOB. 06Lwwue OCHOBaHMUA BbICTYNaloT B Ka4yecTBe
aKuenTopoB NPOTOHOB.

Kaxgbivi anieMeHT n3 cpegHero CTON6L4a MOXHO COEAUHUTL crpenKoﬁ TOJIbKO C O[JHUM 371eEMEHTOM B JIEBOM CTO/6LE U C
O4HUM 3J1EMEHTOM B npasom cronéue. Kaxgas CTpeJika JOJIXKXHa 6bITb YHUKaJIbHOW, T.e. npoBeCcTu ABe CTPEJIKN OT ABYX
3J/IeMeHTOB cpejHero cron6ua K O4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOIro (MI'IM npaBoro) cron6ua Henb3ss!

[ns Toro, 4TOGbI NPpoBEeCTN CTPEJIKY NepeTsaHnTe MbILLIKOW 3/1eMEHT K KOTOPOMY Bbl NMPpoBOANTE CTPEJIKY NOBEPX 3/IEMEHTa
OT KOTOPOIro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEesIKy Mexxay aJieMeHTaMun noBTopuTe nx
nepemMetleHue.

OTBeT y4yeHuka

‘ A) YuyacTtok A r 1 dopmyna 1 1) O6Lee ocHoBaHMe ‘
‘ B) YuacTtok B r > dopmyna 2 1) OnekTpoduNbHBIN OpraHMyecKkuit KaTanusaTop ’
‘ C) Yuactok C r > Ddopmyna 3 1) 9nekTpodubHbIN HEOPraHUYeCKuii KaTanuaaTop ’

‘ D) YuacTok D M(DopMyna 4 f IV) Nurang, ‘



| I E) YyacTok E T' TdJopmyna 5 r TV) O6uias kucnota

Bpems oTBeTa: 22.02.2021 10:57:21

Bannbi: 3.5us5

3apanue 17 (ID42) (3agaua N2 1264016)

Huxke npuBefieHbl 306paXKeHNst pPasnUYHbIX CYGKNETOYHbIX CTPYKTYP BbICLUMX PacTeHMWIA:

Mocne paHHOM HOPMYNMPOBKM 3afjaHUs MPUBEAEHbI TPU CTON6La 3N1EMEHTOB /ISl COMOCTaBNEeHUs:

B neBom cTon6ue NpuBefieH CNUCOK Ha3BaHUii CTPYKTYP (CMUCOK U36bITOYEH — B HEM €CTb JIMLLIHNE TEPMUHDI).
B cpefiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKU NPUBELEHDI BbILLE).

B npaBom cTon6Le npMBeAeH CNUCOK pYHKLMOHANIbHBIX XapaKTEPUCTHUK.

CooTHecHuTe U306paXKeHUs CY6KIETOUYHbIX CTPYKTYP (B HEKOTOPbIX C/lyyYasX CTPYKTYPbl 0 KOTOPbIX MAET peyb B 3afjaHnn
OTMeYeHbl KpaCHbIMU CTPenKaMM) C UX Ha3BaHUAAIMU U GPYHKLMOHANIbHbIMU XapaKTePUCTUKAMMU.

Kaxgbivi aneMeHT n3 cpegHero cTON6L4a MOXHO COEAUHUTL CTpE}'IKOl:I TOJIbKO C O[JHUM 3/71eEMEHTOM B JIEBOM CTO/OLE U C
O4HUM 3J1EMEHTOM B npasom CTOI'I6L{€. Kaxpas CTpeJsika JOJIXKXHa 6bITb kHMKaﬂbHOﬁ T.€. MPOBEeCTU ABe CTPEJIKU OT ABYX
3J/1IeMeHTOB cpejHero CTOJ'I6L[6 K O4HOMY 1 TOMY XXe 3J71eMeHTy JieBOoro (M}'IM npaBoro) CTOJ'I6L[6 Henb3ssA!

Jns Toro, yTo6b! POBECTY CTPEJIKY MEPETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEsIKY MOBEPX d/1eMeHTa

S RGPS [ S SR




Ul KUITOPUI U JUJPKH NIV CIPEJIKA N VITTTYCIVITE. TT100DI UIMEHW D CIPEJIKY MEXXLY I3JIEMEH 1AMV 11UB10PVTE NX

nepemMetleHue.

OTBeT y4yeHuka

‘ A) Xnoponnact ‘

‘ B) Xpomonnact ‘

I C) Stnonnact 1) KpacHblit cBETOYNaBNNBAIOLLMIA MUFMEHT ‘

‘ D) KapoTut 1) MeXXKNeTOUHbI KOHTaKT ‘

Ill) OpHOMeMGpaHHasi opraHensia, 4acTo 3aHuUMatoLast

‘ E) NpoTonnact
60/1bLUYI0 YaCTb PAaCTUTENbHOI KNETKN

’ F) PyBucKO

PucyHok 4

l PucyHok 5

IV) PacTuTenbHas kneTka 6e3 KIeTOUYHON CTeHKU ‘

‘ G) MNnasmopecma

V) Mnactupa, ¢opmupytowascs B (HOTOCUHTE3UPYHOLLMX
opraHax B yC/IOBUSIX OTCYTCTBUSI OCBELLEHUS

‘ H) Bakyonb

‘ 1) LlenntonosocuHtasbl ‘

‘ J) Xnopodunn ‘

Bpems oTBeTa: 22022027 10:59:40

Bannbl: 5us5

3apaHue 18 (ID49) (3agaua N 1264047)

CaxapHbiii guabet (Cl) 2 Tuna — meTabonuyeckoe 3a6oneBaHue, XxapaKTepU3YIOLLLEECS XPOHUYECKOIA TUnepriuKeMmei,
OTHOCUTENbHOI MHCYNIMHOPE3UCTEHTHOCTbIO TKaHel opraHM3ma, a TaKkxe AeuLUTOM ceKpeLn UHcynuHa. OagHMMK U3
XapaKTepHbIX cuMnToMoB C/] ABNsIIOTCA MONMYPUA U TIOKO3ypus. 3a nocnegHue AecaTUneTus B KIMHUYECKYIo
NPaKTUKY MOCTYNUIO0 HECKOJIbKO HOBbIX KJ1acCOB JieKapcTB NpoTuB C/l, 041H U3 KOTOPbIX — UHIMGUTOPbI HATPUiA-
FNIOKO3HOro KoTpaHcnopTepa (SGLT2). SGLT2 aBnseTca rnaBHoi TPAHCMOPTHOI CUCTEMOIA, OTBETCTBEHHOIA 3a
peabcopbumio rnoko3bl B HeppoHax. MexaHU3M AeiAcTBUSA UHIIM6UTOPOB SGLT2 npefcTaBneH Ha PUCYHKE HUXKE.

Lumen J~ — 1 Blood

Glucose GLUT2 Glucose

S1 proximal

Glucose tubule

Na* and
glucose at 11
stoichiometry

OTBeTbTe Ha cneaylowue NoAgBoNpocChI:

1) OnuwwnTe, B CBA3M C YeM HAcCTyMnaeT TepaneBTUYecKuii ahdeKT Npu Npuéme NHrM6UTopoB SGLT2. K kakum
[IOMONMHUTENbHBIM MOMIOXUTENbHBIM HeriMKeMuyecknm addekTam MOXET NpUBOANTL aHHasA Tepanua? bnaropaps yemy
PUCK PasBUTUS BbIPaXEHHOMW MMMOrMKeMUM HEBLICOK (MepeuncnintTe MUHUMYM 2 dakTopa)?

2) Ucxona us mexaHvuama LeiCTBUS MUHIM6UTOpoB SGLT2, nogymaiiTe, Kakue HexxenaTesibHble SIBIEHWS BO3HUKAOT yallle
BCEro npwv npvéme AaHHOro Knacca npenapato? C yeM oHM cBfA3aHbl? Kak ux kynvposaTb?

3) HapyLueHue pa6oTbl noyek npu caxapHom anabeTe (auabeTuyeckas HebponaTusi) ABASETCS rN1aBHOM NPUYNHOIA
pasBUTMS XPOHUYECKOW 60S1€3HM NoYeK No BceMy Mupy. OfHOI M3 NPefnocbINoK AN1A pa3BUTUA A@aHHOTO COCTOAHUSA
cYMTaeTCs runepakTUBaLna PEHNH-aHT MOTEH3WHOBOW CUCTEMbI NpK caxapHoM fnabeTe. Kak Bbl cunTaeTe, kKakum
o6pa3oM MHrM6MTOpbl SGLT2 NnpepynpexaatoT aTy runepakTusaLmno?




lpy BHeceHMM OTBETA B 110/1€ HUXKE, MOXKa/yiCTa, COXpaHsiTe HyMepayuio NoABONPOCOB Ha KOTOpble Bbl fJaeTe OoTBeTbI!

OTBeT yYyeHuKa

1) MockonbKy 6110KMpyeTCcsi peabcopbLyms roKO3bl B KPOBb, B KPOBU MOAAPEXMBAETCH YMEpEHHasi KOHLeHTpaLus
T/IOKO3bl, @ 3HAYUT OTCYTCTBYET rMnepriukeMus. Takxe 6yAeT BbIBOAUTCA N36bITOK HAaTPUSA U3 OpraHuama, MoCKOsbKY
OH He 6yfieT peabcopbM1poBaThCA BMECTE C MTHOKO30M. PUCK pa3BMTUSA FMMOTIMKEMUM HEBbICOK, TaK Kak HOBble
TpaHCMopTepbl BCE BPEMSI CUHTE3UPYOTCA U HEKOTOPOE KONMYECTBO MIHOKO3bl BCe e peabcopbupyetcsi. Kpome Toro,
oTperynuMpoBaHHas [JO3MpOBKa Mnpernapara rno3BosisieT MHMMGUPOBaTb ONPeAeseHHYH A0/ TPaHCNOPTEPOB, B TO BPEMS
Kak He6Oo/bLLIOE KONMYECTBO NPOAOIKUT peabcop6bupoBaTh rOKO3Y.

2)IMOCKObKY B MOYe HAaXoAATCA 60/1blUMe KOHLEHTPaLMM OCMOTUKOB, HanpuMep, roKO3bl U HaTpUsi, BMECTE C MOYOM
6yfeT BbIBOAUTCA 60/IbLLIOE KOMIMYECTBO BO/bl, YTO B/IeYET 3a CO60I1 HEJOCTATOK BO/bl B OpraHuame. s KynmposaHus
Heo6X0AMMO 60s1bLUE MUTb, YTOGbI MOAAEPXKMUBATL HYXKHbIE KOHLEHTPALWUN BOAbI.

3) B cneicTBUM Tepanumn CHMKAETCS KOHLEHTPaLUsA HaTPUs B KPOBY, @ 3HAUUT HEOGXOAUMOCTY B rMnepakTMBaLmm
PEHUH-aHIMOTEH3UHOBOM CUCTEMbI 6OJIbLUE HET.

3apaHue 19 (ID53) (3anaua Ne 1264048)

BakTepuodaru (¢paru) — uMpoKo pacnpocTpaHeHHas B npupofe dhopma cyuiecteosanus. daru cneynduyecku
3apaXkaloT KNeTKU onpeAeNieHHbIX WTaMMOB 6aKTepuii, 3aXBaTbIBalOT UX CUCTEMbI CMHTE3a HYKNIEUHOBbIX KUC/IOT U
6eNKOB AN CBOEro BOCNPON3BEeAEeHUs, 3aTeM Yallle BCero y6uealoT 6aKTepmio-X03s1Ha U BbIXOAAT BO BHELLHIOW cpeay
B MOMCKax HOBbIX XXepTB. [l 60pb6bl ¢ paramu 6akTepumn 063aBenucb pa3MYHbIMKU CUCTEMaMM 3awmuTbl. MOXHO
BbIAENUTb TPU PasfIMUHbIX MOAXOAA K 3aLyuTe OT aros:

1) He no3BonuUTb hary NPOHMKHYTb B KNIETKY.
2) 3a6nokupoBatb pennukaumio ¢ara BHyTPU KNETKU-XO35IMHA.
3) 3anycTUTb KNETOYHbIIi CYULMA KNETKU-X035IMHA Ji0 TOro, KakK (ar ycrneeT pa3sMHOXKUTbCS.

Yro6bl onpeAenuTb MexaHu3M [eiACTBUS TOM UM UHOI 3aLLMTHON CUCTEMbI, MOXKHO 3apasuTb KNETOUHYIO KynbTypy
pa3HbIM KONIMYECTBOM aKTUBHbIX aroBbix YacTul,. COOTHOLIEHME aKTUBHbIX (aroBbIX YacTUL, K KJIeTKaM 0603HavaloT
TepmuHoMm MOI (Multiplicity Of Infection).

3a pocTOM KynbTypbl y406HO CNeAUTb MO U3MEHEHNIO ONTUYECKOI MJIOTHOCTU cpefibl NpU ANuHe BonHbl 600 HM (ODgqg).

Mo mepe pocTa Ky/ibTypbl KONIMYECTBO GaKTepuasibHbIX KJIETOK B Heli BO3pacTaeT, cpefia CTaHOBUTCA 6o/iee NNIOTHOW,
YTO oTpa)kaeTcs B Bo3pacTaHun ODgqq.

YyeHble peLunnvn BbISICHUTb, KAKOB MeXaHU3M paboTbl 3alyuTHOM cucteMbl CBASS. CBASS cocTouT U3 napbl reHoB, U
LWMPOKO pacnpocTpaHeHa B npupoAe. YueHble B3snu ABa WITaMMa 6akTepun: oauH ¢ cuctemoli CBASS, a apyroit — 6e3, u
NpOoBeNU C KAXAbIM TPU IKCNEepUMEHTa:

A. K 50 Mn 6aKTepuanbHoi KynbTypbl C KOHLeHTpaLueil KNeToK 10%/Mn go6asunu 1 mn pacTBopa ¢ara c

KOHLieHTpaLueli akTUBHbIX ¢aroBbix YacTuLy 105/mn.

B. K 50 Mn 6aKkTepuanbHoi KynbTypbl C KOHLEHTpaLueli KNeTok 103/mn go6aeunu 1 Mn pacTBopa ¢ara c

KOHLIeHTpaLueli aKkTUBHbIX ¢aroBbix YacTuLy 10%/mn.

C. K 50 Mn 6aKTepuanbHoi KyNbTypbl ¢ KOHL,EHTpaumeit KneTok 103/Mn He f06aBNsANM BaroBbix YacTuL,

Bce 6 kon6 ¢ 6akTepnanbHbIMU KYIbTYpaMy 3aTeM BbipallUBaUCh B OAVNHAKOBbIX YCNOBUSAX NPY ONTUMabHOIA
TeMmnepaType Ans pocta 6akTepuu. B peaynbTaTte yyeHble NONyYUnu ciepytolime pocToBbie KpuBble (M3MeHeHne ODggg

BO BpeMeHM).

wTamm IKCNepnMeHT

A B C
0.6 - - CBASS -
+ CBASS

0.5 -

00

03
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BpemsA, MUH

MpoaHanusupyite rpaduk U oTBETbTE Ha crepyloLL e NoABONPOChI:

1) O6BACHNTE, MOYEMY NpK 3apaXKkeHUn 6aKTepuasnbHON KynbTypbl Garom CHUXaeTCs onTuyeckas naoTHOCTb KynbTypbl.
2) Mocuutante MOI ansi akcnepumeHToB A 1 B.

3) B kakom aKcrepuMeHTe 6aKkTepuasnbHas NonynsLys nornéaet 6bicTpee BCero?

4) 06'bF|CHI/ITe, Mo KakoMy U3 Tpex npuBeeHHbIX B YC/I0BUU MeXaHU3MOB paéoTaeT CcuctemMa aHTMd)aFOBOﬁ 3aunTbl
CBASS.

an BHeCeHUU OTBEeTa B I0J1e HUXKe, no»(anyﬁcra, COXpaHﬂﬁTe HyMepaLuio Nnog4BornpocoB Ha KOTopbie Bbl faeTe oTBeTbi!

1) ®ar nopaxkaeT 6aKTepuo, Pa3MHOXAETCs B Hel, BbIXOAMUT U y61BaeT 6akTeputo. CrefoBaTeNlbHO KONMYECTBO
6aKTepuasbHbIX KNeTOK YMEHbLUAETCsl, @ 3HaUYUT YMEHbLUAET U NMJIOTHOCTb Cpeabl

2)A: konuuecTBo ¢aros: 10*5 mI*{-1} * 1 ml = 10%5, konnyecTBo 6akTepuit: 1043 mIM-1} * 50 ml = 5104, MOI = 105 /
510" =2

B: konunyectso daros: 104 mI*{-1} * 1 ml = 10*4, konnyecTBo 6akTepuit: 103 mI*{-1} * 50 ml = 5¥10%4, MOl = 105 /
5*10"4 =0.2

3)Ucxops ns rpadnkoB 6akTepuanbHas NonynsaLmMs paHblile BCero yxoguT Ha crnag B 9KCrepuMeHTe A, B KOTOPOM 6bI1o
[06aBNEHO 60/blUE aKTUBHbIX (haroBbIX YacTul,

4) 3amMeTuM, YTO B MEPBOM 3KCTEPUMEHTE NMONYNSALMS C 3aLLMTHON CUCTEMON Nornéna 6bicTpee, YeM nonynsaums 6e3
TakoBoW. Ecnin 6bl MexaHW3Mm 3aksioyasncs B NPensaTCTBOBaHUM NPOHUKHOBEHMS hara B KeTKy, TO Nonynsuus ¢
3aLUMTHOW CUCTeMOM NpoXkua 6bl AosblUe, MOCKOJIbKY OHa 6bl MPOCTO He nyckana B cebs dar, a BHe3allWLLEeHHO
nonynsuum dar 6bl 3anycTun ruéenb KneTok. CUTyauus ¢ 6J10KMPOBKOW peninkaLmm, Co6CTBEHHO, aHanornyHa. A BoT B
Ccnyvae 3arnycka 3anporpamMmMi1poBaHHOro cyuuuaa Mbl BUAWM, YTO B NMepBOM cyunumae dar 3axBaTui HekoTopoe
KONUYECTBO 6aKTepwit, U OHU cpasy Noruéaun. Ecnu yMmeHbLUTb nopuumio dara, Kak B aKcrepuMeHTe b, To Kakas-To YacTb
6yAeT He3apaXXeHHOM 1 CMOXKET fablie PasMHOXaTbCs. [109TOMY MexaHW3M 3aK/ItoYaeTcs B 3anporpaMmmMmMpoBaHHoOM
rnéenu sapaxKeHHbIX KIeToK

3apaHue 1 (ID4) (3anava e 1

Ha pucyHke npepctaBneHbl guarpammbl LiBETKOB ABYX BOAHbIX pacTeHuit (Ronse De Craene, 2010): KyBLUMHKY 6enoii
Nymphaea alba L. (Nymphaeaceae) u nypoHuyma nnaeatoiero Luronium natans (L.) Raf. (Alismataceae).




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

PaccmoTpuTe AuarpamMmmbl U YKaXKUTe AJIS KQXKAOT0 U3 C/IefYIOLLUX YTBEPXKAEHWN, IBNISIETCA OHO BEPHbIM UNU
HeBepHbIM:

« PacnonoxeHue aneMeHTOB LiBeTKa KYBLUWHKMW CMpPanbHOE;
v [WHeuen LBeTKa KYBLUMHKMW anoKapriHbli;

X [vHeuen LBeTKa KYBLUMHKN CUHKAPMHbIW;

X PacnonoxeHue a51eMeHTOB LiBETKA JIYypOHWYMa CNUpasbHoE;
v PacnonoxeHue afeMeHTOB LiBeTKa JIypOHMyMa LIMKIMYECKOE;
X [11oAoNUCTUKM LiBETKa IypOHUYMa CPOCLUMNECS.

22.02.2021 13:02:47
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3apaHue 2 (ID5) (3anaua N 1263926)

BONbLIMHCTBO BbICLIMX PaCTEHUIN UMEIOT 7-MU KJIETOYHDII 8-MU AiepHbIii 3apoAbIlLeBblil MeLLOK (XKeHCKMI
rameTo¢uT), 0fHAKO ero GopMMUpoOBaHME MOXKET NPOXOAUTDL Pa3HbIMU NMYTAMM Y Pa3HbIX CUCTEMATUYECKUX FPpynn.

B Tabnuue HUXXe NpeAcTaB/IeHO pa3BUTHE 3apojbllleBbIX MELLKOB TPEX TUNoB. Liuppammu o603HauyeHbl ctagum: 1 —
MaTepUHCKan K/ieTKa Meracnop; 2 — nocne nepeoro AeneHus Meito3a; 3 — nocne BTOporo fefieHus Meiio3a; 4-6 —
pa3BuTHE XKeHCKoro rametoduTta; 7 — chopMMpoBaHHbI rameTopuT.

MeracnoporeHes PazButue XeHcKoro ramerodpura
THIIBI JKeHCKOTO
rameToduTa
1 2 4 5 6 7
MoHocnopHu4ecKuit

(Polygonum-Turra)

_—
@

Bucrmopuyeckuit
(Allium-tuna)

TeTpacmopryeCKuii
(Adoxa-Tuma)

E D @€ NP -

Onupascb Ha AaHHble U3 3TON Tabnuubl, YKaXKute ANl KaXKA0ro U3 cnefylowmnx yTBepXXaeHun, ABNseTcs OHO BEPHbIM
WNn HeBepHbIM:

B cnyyae xeHckoro rametoduta Polygonum-Tuna npu meracnoporeHese o6a fieneHusi Meno3a ConpoBOXAAOTCS
LMTOKNHE30M;

B cnyyae xeHckoro rameTtoduTta Adoxa-Tuna npu MeracrnoporeHese Mero3 He CONPOBOXAAETCA LIUTOKUHE3OM;

Mpn 06pasoBaHNM 6UCMOPUYECKOrO XEHCKOro rameToduTa B X0A4e MeracrnoporeHesa o6pasytoTcs [iBe ABYXsSAepHble
KJIETKM, OfHa U3 KOTOPbIX OTMUPAET;

Mpu 06pasoBaHUM TETPACMNOPUYECKOr0 XXEHCKOro rameToduTa B Xo4e MeracrnoporeHesa o6pasyeTcsi ofHa
YeTbIpéxsifepHas KNeTka;

Bce agpa Ha cTagusax 2 u 3 AsBNAOTCA ranougHbIMy;

Mpwv ABOHOM OMNIOAOTBOPEHUN 3apobllleBoro Mellka Polygonum-tuna sHgocnepm 6yaeT TPUNIOUAHBIM.

<

AR




Bannb!: 3uns3

3apaHue 3 (ID6) (3anava Ne 1263933)

Ha pucyHke npepcTaBneHo MoneKynsipHo-(puioreHeTUYECKoe AepeBo LiBETKOBbIX PacTEeHUI , Ha KOTOPOe HaNoXKeH OAUH
13 Moposioruyeckux NpU3HaKoB LiBeTKa — ¢punnotakcuc okonousetTHuka (Endress & Doyle, 2015).

CokpaweHus: 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
il —~
Magnoliidae
I ~
Nymph Aust Chlor Piper Ca Magnol Laurales Monocots Eudicots
NI ~Nr ™
® 8 g
is 1 §5.§ =§¥ g §
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N N
oM OE
Punnorakcuc
OKONIOUBETHMKA

1 cnupanbHbii
B L vknnueckuit
E=3 Heonpegenénnbii

OnwpaRCb Ha fAaHHble 3TOro AepeBa, yKaXKute AN KaXaoro us cnepyrowmx yTBep)KAeHMﬁ, fIB/IA€TCA OHO BEPHbIM UNHN
HeBEepHbIM:

OTBeT yYyeHuKa

I'pynna Austrobaileyales siBnsetca nonndunetnyeckon;

I'pynna Austrobaileyales siBnaetca napadunetnyeckon;

B rpynne Monocots Bce npefcTaBUTENIM UMEIOT LIBETKU C LIMKJIMYECKUM (DUINIOTAKCUCOM;
Mopsigok Nymphaeales Bxogut B rpynny Magnoliidae;

Bce npefcTaButenu rpynnbl Eudicots MMetoT LIBETKM CO cnnpasibHbIM GUNIOTakCUCOM;
MpeacTaBUTENM CO CIMpaNbHbIMU LIBETKaMU 06pasytoT 0fHY MOHOMUNETUYECKYO rpynmny.

X XXX

Bpems oTBeTa: 22.02.2021 13:0417

Bannb!: 2.5u33

3apaHue 4 (ID11) (3anava N2 1263947)

Ha (bOTO Maoﬁpa)«éu Mo3sr I'IpeACTaBVITeﬂeﬁ ofiHoro U3 Knaccos nogruna Mo3BoHoOYHbIe.




I'IpoaHanuaupyﬁTe ¢0Torpa¢mo U AN KaXXaoro us cnepyrowmx yTBep)KAeHI/Iﬁ YKaXKute ABiseTCcA OHO BEPHbIM UIU
HEBEpPHbIM:

MN306paXxEHHbIN Ha HOTO 06BEKT He MPUHAANIEXUT NPeacTaBuTeNsIM Knacca Aves;

OTOT MO3T BKJIHOYaET B cebs 5 0TAENOB;

Ha doTo cpepHuii MO3r He BUAEH;

3TOT MO3T NPUHALNEXUT NPeACTaBUTENSAM CUCTEMATUUYECKOW rPyNIbl C IMCCIHLEhaNMYecKuM CTPOEHNEM
rOfI0BHOMO MO3ra;

MoJ06HbIN MO3TI XapakTepeH CU30My rony6Ho 1 MONeBOMY BOPOObIO;

Mosr nogo6HOro CTpoeHUs xapakTepeH BCeM MpefcTaBUTeNssM noaTuna Acrania.

X< X <<

3apanue 5 (ID12) (3apava No 1263947)

Ha ¢oTo u3o6pa>kéH Mo3r npegcraBuTeneit 0OQHOro U3 Knaccos nogruna Mo3BoHOUYHbIe.

Mpoananusupyite poTorpaduio n AN KaXKA0ro U3 CNefyroLLUX YTBEPKAEHUA YKaXKUTe ABNAETCSH OHO BEPHbIM UNn
HeBepHbIM:

x
x
x
v
v
v

MN306paxEHHbI Ha GOTO OGBEKT NPUHAANEXUT NpeacTaBuTenam knacca Mammalia;
9TOT MO3r BKJItOYaeT B cebst 4 oThena;

Ha ¢boTo npogonroBaTtbii MO3r He BUAEH;

CpefHuiA MO3T He 3aKpbIT NEPEHNM;

MepeAHWIn MO3TI He 3aKpblBaeT CPefHUN;

MoO3Xe4oK 3HaunTeNIbHO MeHbLLE MO pa3Mepy, YeM CPpefHUA MO3T.



Bpems oTBeTa: 22.02.2021 13:06:10

Bannbl: 3us3

3apaHue 6 (ID17) (3anava Ne 1263956)

MepBbIM 1 BaXKHbIM 3B€HOM CBEPTbIBaHUS KPOBHU AB/IAETCA arperauus TpoM6ouuToB ¢ (hopMUpOBaHMEM NEPBUYHOIO
Tpom6a. [ina adpdekTUBHON arperaLum TPOM60OLMTOB TPebyloTCA BHELUHNE (NNasMeHHble, TKaHeBble) U BHYTPeHHUe
(TPOoM6oLMTapHbIe) UHAYKTOPbI arperauyuu, a Takxe cneuuduyeckue rnukonpoTenHoBble peuentopbl (GP) ans
cBA3bIBaHUA GUEPUNNAPHBIX 6eNKOoB (HUTK KoninareHa u ¢puépuHoreHa). HapyLieHue pa6oTbl nepeyncneHHbIX
3/1eMEHTOB NPUBOAUT K AINTE/NIbHbIM KPOBOTEYEHUSIM.

KoJutaren

®u6GpUHOTreH
TPOMBOLIUT

daxkTop
Busie6panza CEKPEHI/IH EAB
GPIB —
peune Cepo*romm GPIIB /Il

PuGpUHOreH penenTtop

TPOMBOLUT

F'ncramuH
AjapeHanuH
Tpom60oKcaH

aJipeHaIuH ALl a ' Konnaren

Tpom6un

dakTop Tpom6GoKcaH

Bunne6panaa
IV pakTop

[ins AMarHOCTUKM NaTosNorui arperalum TpPOM60OLUTOB NPUMEHSIETCS METO/, arperaToMeTpuu in vitro no BopHy:
perucTpupyeTcsi U3aMeHeHne CBETONPONYCKaHUsi CYCMeH3UU TPOMBOLMTOR BO BPEMEHU 3a cuYeT popMUpoBaHus
TpoM6oLUTapHbIX crycTKoB. HopManbHasi arperaTorpaMMa BbIFIIAUT TaK:

100%

Bropas Bo/1Ha
arperanuu

Jlo6aBy1eHHEe
CTUMYJISITOpPA
arperainuu

|

arperanms

IlepBad BoiHa
arperamnuu




| Bpewms, MUH

CaMbIMM YaCTbIMU MHAYKTOPaMHU, UCMOSIb3yeMbIMU B arperaTomeTpum no BopHy, sienaiotca AJ®, agpeHanuH, KonnareH
M pUcTOLeTUH (QHTMBUOTUK, CTUMYNIUPYIOLLMIA NpucoesuHeHne hakTopa Bunne6panga k GP1p peuentopy).

TpeMm nauymeHTaMm ¢ NOBbILLEHHOI KPOBOTOUMBOCTbIO MPOBESIN arperatoMeTpuio no BopHy (KpacHblii LBET) U CpaBHUAM C
HOpPMOVW (CUHWIA LBeT).

100%, MMamueHT N2l

+Kosnaren +PHCTOLETHH

arperanus

0%

Bpems, MuH

100% ITapueHT N°2

/

/ +AZ1® / +AjpeHanuH +KoJsiarex +PucToneTHH
/

r / /
0% _/k‘ - _—~

100% IMapueHT N°3

/ +AJlD z‘ +AJIpeHaIMH @EH +PucToneTuH
/ 7
f ] ¥
/
/
0% e

MpoaHanusupyiiTe NnpuBeAeHHbIe arperaTorpaMMbl U 1S KaXKA,0ro U3 creflylolux yTBEPXXAEHUI YKaXuTe sBnseTcs
OHO BEPHbIM WJIN HEBEPHbIM:

arperanus

Bpems, MuH

arperaius

Bpems, MuH

OTBeT yYyeHuKa

MepBasi BosiHa arperauum obycrnoBneHa gerpaHynsuueit TPOMGOLUTOB;

Y nepBOro nauuMeHTa MoXeT 6bITb 06HapyeH feduumnt dhakTopa BunnebpaHaa;

Y BTOpOro nauuneHTa Habnogaetcs aepuumt GPIIB/lla peuenTopos;

Y BTOpPOro nayueHTa HabnogaeTcs HU3Kas CTeneHb AerpaHynsiymm TPOMOGOLUTOB;
Y TpeTbero nauueHTta Habnogaetca geduumnt GPIIB/Ila peuenTopos;

Y TpeTbero nauueHTa MoXeT 6biTb 06HapyXeH febuumnt GPIB peLenTopos.
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3apaHue 7 (ID18) (3anaua Ne 1263963)

WccnepoBaHKe 3payKoBOro M akKKOMOJaLMOHHOro pedieKca — HeoTbeMsieMast YacTb HEBPONIOTNYECKOro 0CMOTpa,
No3BO/SAIOLLEr0 YCTAHOBUTD NIOKANN3aLMio U pa3Mep ovara nopaxeHusi B HepeHoii cucteme. Mpu nposegeHumn
3paukoBoro pediekca Ny4yoK SIPKOro CBETa HaNpaBnsioT B Mofe 3peHusi NPaBoro rn1as3a, a 3aTeM — niesoro rnasa. Mpu
npoBeaeHun pedieKca aKKOMOAALMM HEBPOJIOTNYECKMNIA MOIOTOYEK UJIU PYYKY NMOCTENEHHO NPUGMKaIoT K NepeHocuLie
naumeHTa, hoKycUpyIoLLLero B3rsA Ha AaHHbIii NnpeAMeT.

3payKoBbIi pedJiekc Pedexc
X AKKOMOJAAIHUH
KoHcTpHKTOpP

= e N e
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MeuanbHas
npsaMas MblIla riaasa

PecHHYHBIH
TaHT/IHH

[IpeTeKTaabLHBIE
apa

JlaTepaabHoe
KOJIEHYaTOE TEJ0

3puTesibHad Kopa
TOJIOBHOTO MO3Ta

MayquTe CXemMaTu4dHble I/I306pa)KeHMﬂ HEepPBHbIX KOHTYPOB, o6cny)|(usa|ow,wx 3paq|(osbu7| 1 aKKOMOJ,aLlMOHHbIN
pe(‘)ﬂeKCbl, U AN KaXXaoro us cnepyrowux yTBep)KAeHVIﬁ YKaXKute AAB/IseTCA OHO BepPHbIM WU HEBEPHbIM:

OTBeT y4yeHuKa

OTpocTkM ahhepeHTHbIX HEMPOHOB, 06CNYXUBAOLLMNX 3TN PedieKChbl, NPOXOAAT B COCTaBe r1a3oABuraTeslbHOro
HepBa (Il napa YepernHbIX HEPBOBY);

Mpu NpaBOCTOPOHHe Nepepeske 0TPOCTKOB 3 (hepeHTHbIX HEPOHOB, 06CNYXMBALOLLMX 3paqKoBbIil pedriekc,
v neBbli 3pa4oK By[eT CyXaTbCsi TOSIbKO NMPU MPSIMOM OCBELLEHWUW JIEBOTO Nasa;
Ipu nopa)KeHUW 3puTeIbHON KOPbI FONIOBHOIO MO3ra 3payku CyXKatoTCsl TOJIbKO B OTBET Ha sIpKOe OCBELLEHUE, HO He
Ha aKKOMOoAaLMIo;
Mpwu oTeke Mo3ra cAaBnmBaHne Ten aGdepeHTHbIX HEAPOHOB, 06CTYXMBaIOLLUX 3TU pedeKchl, NpUBefeT K
CXOASLLEMYCS KOCOI1asmnio 1 paclUMpeHunto 3payKoB;
Mpu akKoMoAaLMK MPOUCXOANT COKPaLLEHNe PECHUYHO MbILLLbl U HanpsiXXeHUe LLMHHOBbIX CBA3OK;
OpHOCTOpPOHEE MeASIEHHOE CY)KeHMe 3payKa Npu OCBeLLEHNN U aKKOMOJAaLIMKN MOXET 6bITb CBA3aHO C
NoBpeX/leHNEM PECHUYHOTO FaHrInA.

<
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3apaHue 8 (ID22) (3apava Ne 1263967)

B am6puoHanbHOM pa3BUTUM NN0A0BOI MyLIKK Drosophila melanogaster 60nbluyto posib UFPalOT reHbl ¢ MaTEPUHCKUM
apdekToM. ITU reHbl TPAHCKPUGUPYIOTCSA B opraHuame Matepu u ux MPHK noctynaioT B sifilekneTky. OAUH U3 TaKux
reHoB — bicoid. [ina onpepeneHns GyHKLMIA 9TOro reHa yyeHble U3yuynnu passutue nmunHok D.melanogaster,
MOJTyYEHHbIX OT CAaMOK C MYTaHTHbIM (HedyHKLUOHaNbHbIM) reHoM bicoid. YueHble BBoaunn MPHK aToro reHa B pa3Hble
Y4YacTKM JIMMUHOK U CeAUNM 3a pa3BUTUEM CErMEHTOB Tesnla. PUCYHOK HUXKe UNntocTpupyeT pesynbTaTbl 3TOro
aKcnepumeHTa. KpacHbIM Kpyrom oTmeueHo mecto BBeaeHuss MPHK bicoid B nnumMHky. O603HaueHus: bicoid wt —
JIMYMHKM, NMOJNTyYeHHble OT CaMOK AUKOro TUNa; bicoid- — NUYNMHKK, NONTyYEHHbIe OT CaMOK C MyTaHTHbIM reHoM bicoid; A -
aKpoH (ronosHas nonactb), H — ronoea, T - rpyapb, Ab — 6pioLuko, Te — TeNnbcoH (XBOCTOBas JionacTb).

bicoid wt bicoid - bicoid - picoid - bicoid wt

@@@@@
-

PaccMoTpuTe pe3ynbTaTbl 3TOro 9KCNEepUMEeHTa U AN KaXKA0ro U3 criefytoLymx yTBep)K,quMﬁ YKaXKute ABNS€TCA OHO
BE€PHbIM U1N HEBEPHbIM:

OTBeT yyeHuKa

v bBenkoBbliit NpoayKT reHa bicoid Heo6xoaAUM ANnsi pasBUTUS NepesHEl YacTu Tena;



v Cneunanusauusi CErMeHTOB Tefla onpefenseTcs rpafueHToM KoHueHTpauun MPHK bicoid;

% MPHK bicoid B HOpMe KOHLEHTPUPYETCS B 3a[iHei YacTu ANLEKNETKY;

% MPHK bicoid Heob6xoanMa ania pasBuTUsi Bcex cerMeHToB Tena D.melanogaster;

% bBenkoBbiii NpoayKT reHa bicoid Heo6xoAnM ANsi pasBUTUSA TENbCOHa;

% bBenkoBbIi NPoAyKT reHa bicoid onpefiensieT Jopco-BeHTpanbHy (CNMHa-6ptoXo) NoSIAPHOCTb IMOPUOHA.

Bpems oTBerTa: 22.02.2021 131107

Bannb!: 3us3

3apaHue 9 (ID23) (3apaua Ne 1263971)

Ha pucyHke nokasaHa KapTa niasamugbl R1, KOTOpylo MOXKHO 06HapYXUTb B KneTKax 6akTepuu Escherichia coli. 9ta
nnasmupa umMeeT A0CTaTouyHo 60/blLoi pasMep — 95 ThbicAY Nap HYKNEeoTUA,0B, U COAEPIKUT HECKOMbKO reHoB. B
YacTHOCTH, reHbil bla, cat, aph, aad v sul koaupyoT 6enku, o6ecneynBatoLLe YCTONYMBOCTb K aHTUBMOTUKAM
AMMULUANNHY, XNopaMpeHUKOoIy, KaHaMULIMHY, CTPENTOMULMHY U cynbdaHnnaMmaaM, COOTBETCTBEHHO. B aToit
nnasmMufe 3aKoaupoBaH reH 6enkoeoro TokcuHa hok (parB), KoTopblii pa3pyliaeT MemM6paHy K/ieTkM, a Takxke reH PHK
sok, koTopas komnieMeHTapHa y4acTky MPHK hok. [iBoitHas cnupanb mexxay PHK sok n MPHK hok y3HaeTca PHKa3soii
1ll, koTopas pa3pywaeTt MPHK hok. PHK sok siBnsieTcsi HecTabunbHoW, ee BpeMsi XXM3HU B KJIeTKe HeBeNUKo (B oTinuue
oT MPHK hok). l'eH repA koaupyeT 6enoK, Heo6XxoaMMbIii AN1A 3anycKa pennukauum nnasmuabl. FeH copB kKogupyeT
6e10K, KOTOpbIVi NOAABAAET TPAHCKPUMLIUIO FreHa repA, yaepikuBas ee Ha HU3KOM ypoBHe. CUHMM LiBEeTOM Ha KapTe
OTMeueHbl FeHbl, Koaupylolue 6enku, HeobxoauMble AN KOHbIOraLMu, a TaK)XKe nocnefoBaTeNnbHOCTH, Perynupyiouime

KOHDblOrawuio.
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AN KaXxaoro Us cnepyrowmx yTBep)KAeHMﬁ YKaXKxute AB€TCA OHO BePHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

M3-3a HU3KOTO YPOBHS 3KCMpeccumn 6enka repA AaHHas nnasmuaa sBaseTcs HU3KOKOMNUMHON — ee penvkKaLuus He
TpebyeT 3HaUUTENbHbIX PECYPCOB M HE CHUXKAET XXM3HECMOCOBHOCTb KNETOK E.coli, HecyLux aTy nnasMmuay;

Mocne nonagaHwu B kKnetku E.coli faHHas nna3Muga He HacneayeTcsl CTabUbHO U B TEUEHWMU HECKOTTbKMX
NMOKOMIEHUI UCYe3aeT U3 NONysaLum;

B aToW nnasmuge AoMKHbl 6bITb 3aKOAMPOBaHbI CO6CTBEHHbIE pubocoMarnbHble PHK;

B aToi nnasmuge fomxkHa 6bITb 3aKkoMpoBaHa co6cTBeHHast [IHK-nonumepasa;

KneTku, cofiepxxallyme faHHyto niasMuay, nornbatoT oT AeicTBus ToKkcuHa hok;

[aHHas nnasmunaa umeet MoZy/ibHOe CTPOEHWUE — IeHbl, BbIMOHAIOLME CXO4HblE d)yHKLl,VIVI, pacnonoXeHbl pAaaoM
APpYyr C ApYyroMm.

<
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3apaHue 10 (ID28) (3anaua Ne 1263976)

lOHble HaTypanucTtbl MeTta n Kata u3yyasiu 3aKOHOMepHOCTU HacniefoBaHUA NPU3HaKOB y APaKOHOB. MeTsa nbiTancsa
HaWTU 3aBUCMMOCTb MeXpay HacnefoBaHMeM OKpaca U uBeTa niaMmeHu. A KaTtsa u3yyana Kak cBfisaHbl HacnegoBaHue
OKpaca 1 uBeTa rnas. Pe6sTa npoaHaiM3aMpoBanu AaHHbIe O CKPELLMBAHUM ADAaKOHOB B MMTOMHUKeE 3a nocneaHue 5 net



1 06Hapy)Xunu cnepgyioluee.

OT cKpeLMBaHUsl YUCTOMOPOAHBIX KPacHbIX APaKOHOB, UMEIOLLUX KpacHoe MiamMs ¢ YACTONMOPOAHbIMU 3e/1IeHbIMU
APaKoHaMu, MMeloL UMK XxenToe nnams B F1 Bce NOTOMKMU 6binn KpacHbIMM U U3Bepranu xenrtoe nnams. B
aHanusupylow,eM cKpeLMBaHum nosayyunocob 4 cbeuomnuqecmx Knacca NnOTOMKOB B paBHbIX COOTHOLUEHUSIX.

OT cKpeluBaHus KpacHbIX pakoHOB ¢ KapuMM rna3aMu 1 3esieHbix ¢ 3e/ieHbiMM ra3amu B F1 Takke Habnoganocb
eAiuHoo6pasue, Bce MOTOMKM 6bIM KpaCcHbIMU U UMeNu Kapue rnasa. B aHanusupylow,eM ckpewymBaHum nonyyanochb 4
(eHoTMNMYeCKMX KNacca NOTOMKOB, HO 90% M3 HUX UMeNN TaKoli e GpeHOoTUN, KaK X POAUTENMN U ToNbKO 10% 6binn
nM60 KpacHbIMU C 3e/IeHbIMU 1a3amMu, MM60 3eneHbIMU C KapuMK ra3amu.

Ha ocHoBe BbIfiB/IeHHbIX 3aKOHOMepHocTeil MeTa u KaTta caenany BbIBoAbl U BbICTYNWAMN C AOK/IAZ0M Ha IOHHATCKOW
KOH(epeHLUK, rae BbIICHUIOCH, YTO HEKOTOPbie BbIBOAbI OLUIMGOYHDI.

YKaXKxute ANns Kaxxaoro us cneaylouuMx BbiIBOAOB, CAeMTaHHbIX pe6ﬂTaMM, fIBNINE€TCA OH BEpPHbIM WU HEBEPHbIM:

OTBeT yYyeHuka

McecnepoBaHusi oAHO3HAYHO MoKasasnu, YTo asieslb KpacHOro okpaca AOMUHAHTHbIN;

M3BepraTb Xentoe nnamsi MOryT Kak AJOMUHAHTHbIE TOMO3UrOTbl, TakK U FeTepo3uroThbl, T.e. AOMUHUPOBAHME NOSHOE;
3eneHble rnasa HabnoAarTCs TONbKO Y PELLECCUBHbBIX FOMO3UTOT;

"eHbl, 0TBeYatoLLme 3a GopMUPOBaHME OKpaca M LBETA NTaMeHN, HAXOAATCA B pasHbIX XPOMOCOMaX;

YeTbipe peHoTUNMYecKUx knacca B F2 o60ux nccnefoBaHuii ABASIOTCS pesyibTaTOM Cly4aliHOro pacxoXaeHus
XPOMOCOM B MeWo3e;

B KaTtuHoMm nccnefoBaHuy Ans BbIABNEHUS NPUYKNHBI NosBneHns 10% NOTOMKOB, UMEOLWMUX GEHOTUN OTAINYHBIN OT
POAMTENBCKOro HEOBXOAMMO CKPECTUTb UX C JOMUHAHTHON FTOMO3WUrOTOM M OLEHUTb pacLLenieHne.

X <K

x
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3apaHue 11 (ID29) (3agaua Ne 1263980)

Y ApaKkoHOB 6e10K, KoAUpyeMblit reHoM X yyacTByeT B pa3BUTUM POroBbix YellyeK. MoCcKoJbKy Yellyn He TONIbKO
NOKPbIBAIOT TeN0, HO U GOPMUPYIOT rpebeHb U BbIPOCTbI Ha XBOCTe, MyTaLuK B reHe X oKa3biBaloT BNUsIHWE Cpa3sy Ha
TpU NpU3HaKa. TaKoe siBJieHNe Ha3bIBaeTCA MIeNOTPONHbIM (MHOXKECTBEHHbIM) 3(h(eKTOM reHa.

0Oco6M AUKOro TUN UMEIOT KPYMHble Yellyu, NpsiMoli Fpe6eHb U BbIPOCTbl Ha XBocTe. [loMUHaAHTHbII annesnb reHa X,
JleTa/IbHblii B rOMO3UroTe, B reTepo3uroTe faeT Mesnkue NoKPOBHbIE Yelllyu, BOJIHUCTbIN rpe6eHb U oTCyTCTBUE
BbIPOCTOB Ha xBocTe. [py 3TOM BepOATHOCTb NPOSIB/IEHUS 3TUX NPU3HAKOB pa3Has. Menkue yewyu popmMupyloTes y
Bcex 6e3 UCKITIoYeHUs APaKOHOB, UMEIOLLLUX AOMUHAHTHbBIN annenb, BOMIHUCTbIA rpe6eHb TONbKO Y MONIOBUHDI, @
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT IMLLb Y % o6nafaTeneit JOMUHaHTHOro annens. Takas oco6eHHOCTb Ha3blBaeTcs
HenoJsiHasA NeHeTPaHTHOCTb NnieioTponHoro addekTa.

UccnepoBaTenu 4pakoHOB CKPEeCTUIM CaMKy C Me/IKUMM YeLlysiMU C CaMLLOM AIMKOro TUna. YKaXxute ANns KaXkaoro u3
cneayowmnx yTBep)KAeHI/Iﬁ, fIBI1€TCA OHO BePHbIM U/IN HEBEPHbIM:

OTBeT yY4eHuka

v Camel ABNsieTCS peLeCCUBHON rOMO3UroTON Mo reny X;

OT AaHHOro CKpeLLuBaHns C BEPOATHOCTbIO 1/4 MOXHO MOAY4YUTb MOTOMKOB C KPYMHbIMU YellysiMu 1 6e3 BbIpOCTOB
Ha XBOCTE;

+ [lonoBKHa MOTOMKOB, MOJy4eHHbIX OT A@HHOIO CKpeLUMBaHus, 6yAeT UMeTb MenKue YeLlyu;

MoTOMKM, MMetoLLMe TOIbKO MeJSIKME YeLlyn MMEOT TaKoM Xe reHOTUM, Kak 1 MOTOMKM UMetoLLe OAHOBPEMEHHO
MeJIKMe YeLlyun 1 BOSTHUCTbIN rpebeHb;

OT fAaHHOro CKpeLyyBaHWs MOTOMKM, 061afatoLime O4HOBPEMEHHO MESIKUMU YeLLysiIMU, BOJTHUCTbIM rPebHEM U
OTCYTCTBMEM BbIPOCTOB Ha XBOCTE MOTYT POUTLCA C BEPOATHOCTbLIO 1/16;

X Y MOTOMKOB OT JaHHOrO CKpeLLBaHUA MOXET 6bITb TOIbKO fiBa pa3Hbix GeHoTuna.

x
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3agaHue 12 (ID32) (3agaua N2 1263986)

Ko6pamu Ha3biBaloT NpefAcTaBUTeNell HECKONbKUX poAoB ceMeiicTea Acnuapbl (Elaphidae). Yrpoxarolwwee nosegexue
KO6pbI XOPOLUO M3BECTHO: OHA NPUNOJHNMMAETCA, pa3AyBaeT KarioLOoH 1, eC/IM ONacHOCTb He ucuesaeT, 6pocaeTca Ha



NPOTUBHMKA U KycaeT. Ho HeKoTopble KO6pbl Hayuunucb He 6pocaTbCA Ha Bpara, a BbiICTpenuBaTb B Hero oM. Humxe
npeacTaesieHo ¢punoreHeTudeckoe aepero (Kazandjian et al., 2021) HekoTopbix BUAOB Ko6p. KpyroBbiMu guarpaMmammu
0603Ha4YeHO COOTHOLLIEHMe KOMMNOHEHTOB siAa. 0603HaueHus Ha apese: African — adpukaHckue, Asian — asmaTckue, non-

spitting cobras — Hennolowmecs Ko6pbl, spitting cobras — nntolowwmecsa Ko6pbl, outgroups — BHelHKe rpynnbl, Toxin key
— KOMMOHEHTbI TOKCUHOB.
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MpoaHanusupyiiTe NnpeAcTaBNeHHbI PUCYHOK U, OISl KQXKA,0r0 U3 ClIeAYIOLLMX YTBEPXKAEHUIA, YKaXKUTE, ABNIAETCH OHO
BEPHbIM U/IN HEBEPHbIM:

OTBeT yYyeHuKa

Crnoco6HOCTb NneBaThesl SA0M KO6PbI MPUoGpeniu MUHUMYM TPUXKAbI;
Y Bcex ntoroLLmxcs Ko6p noBblleHa KOHLeHTpauus TokeuHa PLA2 (dochonunasa A2);

OTHOCHTENIbHO NPUMUTUBHbIE KOBPbI, 61IM3KME K 06LLEMY MPEAKY FPYyMMbl, OTMYatOTCA 60/bWMM pasHoo6pasmem
TOKCUHOB B COCTaBe fA3;

B xoze 9BOIOLIMM Y KOG NMOSIBUSIMCb HOBbIE KOMMOHEHTbI 5113, OTCYTCTBYHOLUME Y GAIMKANLLINX POACTBEHHUKOB;
HesaBucuMoe pa3BuTHE HOBOI afianTaLum HECKOMIbKO pa3 B paMKax OZLHOW rpynmbl MOXET FOBOPUTb O HalMyuu
M3HayasibHbIX NMPeANnoChINOoK K 3BOJIOLUM B 3TOM HanpaBneHuy;

Pa3BuTMe NpakTUyYecKn MAEHTUYHOro MeToAa 3allMTbl Y pa3HbIX BUAOB rOBOPUT O BO3MOXXHOM HaNIM4yMmM CXOXKEro
BeKTOpa 0T6opa B 9BOJIOLMOHHOW UCTOPUMU 3TUX BULOB.

L R %X < x
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3apaHue 13 (ID35) (3anaua Ne 1263991)

B >XM3HEHHOM LMK/e BbICLUMX paCTeHMﬁ NpUCyTCTBYET YepenoBaHue NoJioBoro u 6€ecnosioro NOKosEeHUN.

Huxe npuBefieHbl pUCYHKM C pa3fIMYHbIMM YacTAMM pacTeHmii:




Mocne paHHol popMynMpoBKM 3afaHUsA NPUBEAEHDI TPU CTON6LA I1IEMEHTOB /1Sl CONOCTaBNEeHUsA:

B neeom cTon6ue npueefeH CMMUCOK TaKCOHOB (CHMCOK NU36bITOYEH — €CTb JIULLUHNE TaKCOHbI).

B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKM NPUBEAEHbI BbilLe).

B npaBom cTon6Le NpuBeAeH CNUCcoK ¢a3 XXU3HEHHOro LKA (CMMCOK M36bITOYEH — ecTb JINLLHUE (ha3bl).

CooTHecHUTe 4acTi pacTeHuii, U306paXKEHHbIE Ha PUCYHKaX, C TAKCOHAMMU, K KOTOPbIM OHU NpUHaanexar. Onpegenure, K
KakoWi (ha3e KM3HEHHOTO0 LMKJ1a OTHOCATCA faHHble CTPYKTYPbl pacTeHUi (YYUTbIBaTb TONbKO TO, YTO HENOCPEACTBEHHO
BUAHO Ha PUCYHKaX).

Kaxzblii 271eMeHT 13 CpeJHero CTos6La MOXHO COeANHUTbL CTPEJIKON TOJIbKO C OHUM 3/1eMEHTOM B JIeBOM CTO/16Lie U C
0/IHUM 3/1IeMEHTOM B IpaBoM cTos6Le. Kaxas CTpesika OT a/1eMeHTa JIeBOro CTos16La K a/1eMeHTY CpegHero cTosbla
JOJ/DKHa 6biTb YHUKAJIbHOM, @ OT Pa3HbIX 3/1EMEHTOB CPEAHEro CTO/6La MOXHO MPOBECTY HECKOJIbKO CTPESIOK K OHOMY
a/leMeHTy npaBoro cTos6uyal

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY NepeTaHnTe MbILLKOW 3J1EMEHT K KOTOPOMY Bbl NMPOBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro A0/KHa AT CTpesiKka n OTIyCcTUTe. YT06bI OTMEHUTH CTpeniky Mexxgy asieMeHTaMu noBTopuTe nx
nepemMetleHue.

A) Knacc MokpbiTocemeHHble (Angiospermae 1) Tonbko rameToduT (n)
PucyHok 1

B) Knacc CocHoBble (Pinopsida) 1) Tonbko rametoduT (2n)

) \
PucyHok 2
C) MopoTtaen ManopoTtHuku (Pteridophytina) 1) Tonbko cnopocuTt (n)
PucyHok 3
D) Knacc XBowoBble (Equisetopsida) 1IV) Tonbko cnopo¢uT (2n)
PucyHok 4

E) Otaen MnayHoBuaHble (Lycopodiophyta) V) FameTtodut (n) 1 cnopoduT (2n)
PucyHok 5
F) OTaen Mxw (Bryophyta) VI) FametoduT (2n) n cnopodut (n)

3anaHue 14 (IND37) (2
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CKeneTHble 3/1IeMeHTbI npeAcTaBuTeneﬁ Knacca Aves umeior XOpOLUO U3BeCTHble 0CO6EHHOCTM BHELLHEro CTpoeHus.

Huxe npusefeHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHbIX:

Mocne paHHOM HOPMYNMPOBKM 3afiaHUA NPUBEAEHbI TPU CTONGL,A 3N1EMEHTOB /Il COMOCTaBNeHUs:

B neBom cTonbue nNpuBeAEH CNIMCOK Ha3BaHWIA KOCTEWN UM CNOXKHbIX KOCTHbIX 06pa3OBaHMﬁ (CI'IMCOK N36bITOYEH — B
HEeM eCTb JiuLllHue TepMMHbI).

B cpepHeM cTonbLe yKa3aHbl HOMepa oTorpacduii KocTel (camu GpoTo NpUBeAEHbI Bbille).

B npaBom cTon6ue NpUBefeH CIMCOK XapaKTePUCTUK KOCTeil (CNUCOK M36bITOYEH — B HEM eCTb NIULIHKE
XapaKTepucTUKM).

Bam Heo6x0MMO onpeAenuTb HasBaHMe KOCTH (B HEKOTOPbIX C/TyYasX — CNOXHOro KOCTHOro o6pa3oBaHus) U
COOTHECTM C NOAXOAALLEl el XapaKTepUCTUKOMN U3 crnucka (MacluTab Ha GpoTo He BblAepXKaH).

Kaxgbivi aneMeHT n3 cpegHero cTON6L4a MOXHO COEANHUTL crpenKoﬁ TOJIbKO C OAHUM 3J1IEMEHTOM B JIEBOM cTonbye u c
O4HUM 3J1EMEHTOM B npasom CTOJ'I6L{€. Kaxpas CTpeJika JoJIXXHa 6bITb kHVIKaﬂbHOﬁ T.€. MPOBEeCTU ABe CTPEJIKN OT ABYX
3J/1IeMeHTOB cpejHero CTOJ'I6L[6 K O4HOMY 1 TOMY XXe 3J71eMeHTY JieBOoro (M}'IM npaBoro) CTOJ'I6L[6 Henb3ssA!

[lns Toro, 4TO6bl MPOBECTYU CTPEJIKY NEPETAHUTE MbILLUKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEpX d/1eMeHTa
OT KOTOPOro AO/MKHA MATU CTPEsIKa U OTrycTUTe. YT06bI OTMEHUTL CTPESIKY MEX/AY d/IeMEHTaMU MOBTOPUTE UX
nepemetleHme.

OTBeT yyeHuKa

I) KpenuTca HenocpeAcTBeHHO K uepeny npu nomowm 1
MblLLenKa

‘ A) ATnauT ‘ 1) Y nTuy ux MoxeT 6b1Tb 0T 11 fo 25 ‘

Ill) FonoBKa aToi KOCTU BXOAUT B BEPTNY>KHYIO BNaAnH ‘
‘ B) BefpeHHas KocTb ) a PTNyXHY AnHy

‘ IV) fiBnsieTcst cTunonofAmem Ha nepefHein KOHeYHOCTH ‘

’ C) MneueBas KOCTb

V) CpacTaloTcsi BMECTe W SIBNAIOTCS YacTbio nosica nepeHux
KOHEeYHoCTeMn

‘ D) I'pyAHble NO3BOHKM

doTo 1

A Mhatn 2 k

‘ E) Koctut ronenn o
VI) K Hell KpensiTcsi BTOPOCTENEHHbIe MaxoBble Nepbsi




[T

| F) LieBka I
VIl) CocTaBnsitoT 4acTb OCEBOro CKefleta, K 3fieMeHTam

®oto 3 KOTOPOW NpuKpennstoTes péépa
‘ G) CnoxHblii KpecTel,
®oto 4 VIll) BxoauT B cocTaB nosica MepeaHUX KOHEeYHOCTeln U
‘ H) BesbIMsiHHasA KOCTb ‘ pacnonaraeTcs fopcanbHO
®oT0 5
’ 1) NMonatka ‘ \ IX) ABNseTcs YacTblo CBO60AHOW 3aHEN KOHEYHOCTU U HOCUT
Hay4YHoe HasBaHue TM6MoTapayc
‘ J) Kntoumubl r

X) CocTouT W3 NOAB3AOLIHOW, CefanuliHOW U NOGKOBOMN
‘ KocTein

‘ K) JTokTeBasi KOCTb

lyXI) YacTb OCeBOro ckeneta, obpasoBaHHass B pesynbTaTe

‘ L) TUMUYHDBIN WENHbINA NO3BOHOK I
cpacTaHuWs HECKOJIbKUX ero oTAeNoB

Xll) CnoxkHoe o6pasoBaHue CBOGOLHON 3aHEN KOHEYHOCTH,
XapaKTepHOe UCKUYNTENbHO NTULAM

Bpems oTBeTa: 22.02.2021 13:35:00

Bannbi: Tusb

3apaHue 15 (ID39) (3agava N 1264021)

Cno)xHoe aHaTOMU4YecKoe CTpoeHne BHYTPEHHUX OpraHoB o6ycnoaneHo, BO MHOIOM, 0CO6€HHOCTSIMU UX pa3BuTusa B
3M6pMOHaan0M nepuope (Murpau,vm K/1eTOK, MoOBOpPOTbl, anonTo3 u gpyrue MeXaHMSMbI).

Hwxe npuBeseHbl cxemaTUUHble M306pa)KeHVI$I 3M6PVIOHaJ1bHOI'O pa3BUTUA pa3/iIMiHbIX aHaTOMUYECKUX oﬁpaaoBaHMﬁ:




Mocne paHHoOM d)OpMyﬂVIPOBKVI 3apaHusa npueeaeHbl Tpu cTonbua aneMeHTOB A/l COMOCTaBJ/IeHUs:

B neBom cTon6Le npuBefileH CNUCOK Ha3BaHMUIi aHaTOMUYECKNX 06pa30BaHuii (CMUCOK U36bITOYEH — B HEM €CTb JIMLLIHKE
TEPMUHbI).

B cpeaHem cTton6ue YKa3aHbl HOMepa pUCYHKOB (caMM PUCYHKU NpuBeaeHbl Bbll.l.le).

B npaBom cTon6ue npueepeH CrucokK Ha3BaHUIn OCHOBHbIX CeKpeTupyembix 6MonoruYecKy aKTUBHbIX BELL,ECTB (CHMCOK
U36bITOYEH — B HEM €CTb JIULLIHNE Ha3BaHMﬂ).

OnpepenuTe aHaTOMUYecKoe o6pa3oBaHKe N0 cXxeMaTUYHOMY M306paXkeHnio ero aM6PUOHaNIbHOTO Pa3BUTHSA, a TaKXKe
YKa)xuTe, OCHOBHOE 6MONOrMYecKn aKTMBHOE BELLLECTBO, KOTOpOe CeKpeTupyeTcs AaHHbIM o6pa3oBaHueM. O6paTute
BHUMaHue, YTo 06pa3oBaHUs O KOTOPbIX UAET peyb Ha CXeMax OTMeuYeHbl CUHUM LiBeToM. Ecnu Bbl cunTaete, 4To
JAaHHOe aHaTOMMN4Yeckoe o6pa3oBaHNe CeKpPeTUPYeT HECKOJIbKO 6M0JIOrMYECKM aKTUBHbIX BELL,ECTB, TO HYXKHO Bbi6paTh
O/1HO, KOTOpOE BbifieNsieTCA B HaM60bLUMX KONMYECTBaX MU CBA3aHO C OCHOBHOW (yHKLMe ;aHHOro 06pa3oBaHus.

Kaxgbivi a51eMeHT U3 cpejHero cTON16L4a MOXHO COEAUHUTL CTPEsIKON TOJIbKO C OAHUM 3/1eMEHTOM B JIEBOM cTonbue u c
O4HUM 3J1EMEHTOM B npasom cronéue. Kaxzas CTpeJsika JoJIXXHa 6bITb YHUKasIbHOW, T.€. MPOBECTU fiBe CTPEJIKU OT ABYX
3J/1IeMeHTOB cpejHero cTonbuya K OfJHOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (M}'IM npaBoro) cTon16La Henb3s!

Jns Toro, yTo6bI MPOBECTYU CTPEJIKY MEPETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOro AO/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTpesiIKy Mexxgy asieMeHTaMu noBTopuTe nx
nepemetleHune.

OTBeT y4yeHuka

‘ A) YXeHcKUe BHYTPeHHWEe opraHbl penpoayKTUBHON CUCTEMbI 1) AHrMOTEeH3UHOTeH ’

‘ B) My)XCKune BHYyTpeHHWe opraHbl pernpoAyKTUBHOM CUCTEMbI 1) HaTpuitypeTudeckuii nentug, ‘

’ C) Cepaue 1) QHkedanuH ’

1IV) Kanby1ToHMH ’

‘ D) HaanoueuHuku

=

‘ E) OpraHbl BblAenMTeNbHOM cUcTeMb (MOYKM U MOYETOUHMKM) ‘ V) CekpeTuH ’

VI) AnbgocTepoH ’

‘ F) LLMToBMAHasA enesa

‘ G) MonoBHOM MO3T ‘ VII) 9puUTponoaTmH ’

‘ H) MeueHb ‘ VIII) MporecTepoH ‘

‘ 1) MopykenynoyHas xenesa ‘ ‘ 1X) TpuncuH ’

‘ J) CeneseHka ‘ X) TecTocTepoH ’

‘ K) XKenyaouHo-KuLeYHbI TpakT ‘ ‘ XI) TumMo3MH ’

‘ L) Nlerkue ‘ ‘ XIl) CypdakTaHTHbIN Genok A ’

Bpems oTBeTa: 22.02.202113:39:19

Bannbi: 1.5u3s5

3apaHue 16 (ID41) (3anaua Ne 1264034)

C noMoLL,bio reHHON MHXXEHEPUM MOXKHO CO3/aBaTb FreHeTUYECKMEe KOHTYpbI, KOTopble 6yAyT BbINOMNHATL NpocTeiiune
noruyeckue onepauuu. FeHeTUYECKUIl KOHTYp — rpynna reHoB, CBA3aHHbIX APYr C fPYroM aKTUBUPYIOLLUMM UNn
penpeccupylo UMK CBA3IMU.

Huxe npuBefieHbl CXeMbl NATU FEeHETUYECKUX KOHTYPOB (1-5), KoTopble BBOAUAUCH B KneTku 6aktepum E.coli. :

1 2 CurHan A: apabuHosa

CurHan A: apabuHosa CurHan B: naxtosa

Ps Pw




ara lac
| araC - GEP Ps

ara _lree——
3 CurHan A: Fe?* 4 CurHan A: TpuntodaH
CwrHan B: TpuntodaH CurHan B: Fe?*
Ps Ps Ps Ps
>
JlTl GFP [ TR | GEP
fur Ps tre fur trp
— Ps
—
Fur
Fur
CurHan A: apabuHosa
5 CurHan B: UAM®
Pw Pw
ara tet cap lac
Ps Ps
[ araC | [ CAP ]
Pw Pw
[ lad | — S = |

ara cap

0603HayYeHUs1 Ha cxemax:

cTpenka u Ps — cunbHbIil MpOMOTOp (419 TPaHCKPUNLUK He TpebyeT NpUCyTCTBUS 6efika-akTMBaTopa);

cTpenka u Pw — cnabbiit npomMoTop (415 TpaHCKpUnLum TpebyeTcs 6eNoK akTuBaTop);

GFP - reH 3eneHoro ¢nyopecLeHTHOro 6esKa;

araC — reH 6enka-akTMBaTopa, KOTOPbIV CBA3bIBAETCS C NOC/ef0BaTeIbHOCTbIO ara Npu Ao6aBfeHun apabnHo3bl;

CAP — 6enok-akTuBaTop, CBA3bIBAETCS C NOCNef0BaTeNIbHOCTbIO cap Npu Hanuyme B knetke LAM®;

Lacl — reH 6enka-pernpeccopa, KOTOpblii CBSI3bIBAETCS C NOC/e0BaTENbHOCTbIO lac B OTCYTCTBUE NaKTO3bl;

TetR - reH 6enka-penpeccopa, KOTOpblii CBAA3bIBAETCS C NOCNeA0BaTeNIbHOCTbIO tet B OTCYTCTBUE TETPALMKIINHG;

TrpR - reH 6enka-penpeccopa, KOTOpbI CBA3bIBAETCS C NOCNEL0BATEIbHOCTBIO trp NpY HanM4MmM B KNeTke TpuntodaHa;

Fur — reH 6enika-penpeccopa, KOTopblIi CBA3bIBAETCA C MOCNe0BaTe/IbHOCTbIO fur MPU BbICOKOM KOHLIEHTPALMKN MOHOB
FeZt

B cnyuae, ecnv Ha NpOMOTOpPEe OAHOBPEMEHHO NMPUCYTCTBYHOT 6JIKU aKTUBATOP U PENpeccop, TO Penpeccust LOMUHUPYET.
Mocne paHHOM HOPMYNMPOBKM 3afaHUs MPUBEAEHbI TPU CTON6LA 3NIEMEHTOB AJIsi COMOCTaBNEeHUs:

B neBom cTon6ue NnpuBefieH CNUCOK ONUCaHUI1 MeXaHU3Ma paboTbl reHETUYECKUX KOHTYPOB.

B cpeiHeM cTon6Lie yKa3aHbl HOMepa cxeM (CaMu CXeMbl NPUBEAEHDI BbILLE).

B npaBom cTon6Le yKa3aHbl TUMbI OTBETA: 3Kcnpeccus GFP B flaHHOI cxeMe HabniofaeTcsl TONbKO B cneayloLuel (-1x)
KOMG6UMHaLum (-X) CUrHanoB.

ConocTaBbTe MOKa3aHHble KOHTYPbl C Hanbonee NOAXOAALLMM ONMUCaHMEM MexaHM3Ma paboTbl KoHTypa (cnucok A - E) n
¢ TUNoM oTeeTa (cnucok | - V).

Kaxabiii an1eMeHT 3 cpegHero cTosbLya MOXHO COeAUHNTb CTPEsTKOM TOIbKO C OAHUM 3/1eMEHTOM B JIeBOM CTOJIOLe U C
O/IHUM 3/1IeMEHTOM B rpaBoM cTos6Le. Kaxas CTpesika JO/KHA 6bITb YHUKATIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesjHero cTon6ua K 04HOMY U TOMY e 3/1eMeHTy 1eBoro (Mav npasoro) cTonéLa Heb3as!

15151 TOro, 4T06bI MPOBECTM CTPEJIKY MEPETAHUTE MbILIKOM 3IEMEHT K KOTOPOMY Bbi IPOBOAMTE CTPEJIKY MOBEPX S/1eMeHTa
OT KOTOPOI0 O/IXXHa UATH CTPESIKa M OTrycTUTE. YT06bI OTMEHNTD CTPEJSIKY MEX/Y d/1eMeHTaMu [OBTOPUTE X
repemeLyeHme.

OTBeT yyeHuka

| AN AuaN m mmiimiimammiii: A aliiiimar s mismiamiamsia—



A) AIAL B 1IpyCYICIBNN dpPdONHOUZDbI dKiInBypyel
TpaHckpunuuio GFP, a Lacl B oTcyTCTBME NaKTO3bl
nopasnsaeT TpaHckpunuuto GFP A Cxema
1 1) B OTCYTCTBUM CUrHANOB, B NMPUCYTCTBUU TObKO
curHana A, B NpucyTCTBUM 060UX CUTHANoB
B) AraC B npucyTcTBUM apabuHO3bl aKTUBUPYET
TpaHckpunuuto GFP u Lacl, a CAP B npucytcteumn Cxema
LAM® akTuBmMpytoT akcnpeccuto GFP n TetR 2 Il) B npucyTcTBUM curHana A (cuctema c OfHUM
CUrHanom)
C) Fur B npucytctBuM Fe2+ wunm TrpR B Cxema
nNpuCyTCTBUM TpUNTOpaHa NoAaBNAAIOT IKCNPECCUIO 3 Ill) B npucyTcTBUM TONMbKO curHana A wnu B
GFP NPUCYTCTBUM TOJIbKO CurHana B
Cxema
D) Fur B npucyTCTBUM Fe2+ NoaaBnsieT 3KCNpeccuio 4 YIV) B npucyTcTBUM 060MX CUrHANOB ‘
TrpR, a TrpR B npucytcTBMM  TpuntodaHa
noaasnAkoT akcnpeccuto GFP ‘y Cxema V) B oTcyTcTBUE 060MX CUTHANOB ‘
5
E) AraC B MpucyTCTBUM apabuHO3bl aKTUBUPYET
akcnpeccuto GFP

Bpems oTBeTa: 22.02.202114:21:50

Bannbl: 5us5

3apaHue 17 (ID43) (3agaua N 1264040)

Y ApakoHOB B rannongHom Ha6ope 10 xpoMocom (n=10).

Hwxe npuBefieHbl Ha3BaHUA pa3nuUyHbIX a3 uHTepdasbl U NpoLecca JeNleHns KNeTok:

®as3a 1: Tenogpasa mutosa

®a3a 2: Metadasa meitosa |

®aza 3: Tenodasa meiiosa l

®asa 4: Metadasa meito3sa Il

®a3a 5: AHada3za meitosa ll

Mocne paHHol popMyNnMpPOBKM 3afaHUsA NPUBEAEHDI TPU CTON6LA I1IEMEHTOB /1Sl CONOCTaBEeHUs:

B neBom cTon6ue npuBefieH CNUCOK NPOLLECCOB, MPOUCXOAALLUX C XPOMOCOMaMM B JaHHYIO ¢a3y (CMUCOK M36bITOYEH —
B HEM eCTb JIMLLIHMNE NpoLiecchbl).

B cpeaHem ctonbue YKa3aHbl Ha3BaHUA pPa3/INYHbIX ¢a3 MHTep¢a3bI U npouecca geneHusa KneTok.

B npaBom cTon6Le NpUBeAEH CMUCOK C KONIMYECTBOM XpoMocoM 1 HuTel [IHK Ha pa3sHbix ¢a3ax (CNUMCOK U36biToueH — B
HeM ecTb nuwHue TepMuHbl. HO, OBPATUTE BHUMAHMUE, uTo konuyecTBo XxpomocoM u Huteln [IHK moxkeT coBnagaThb B
HecKoJbKux ¢a3ax, T.e. 04Ha 1 Ta e Ludpa MoXKeT UCNONb30BaTbCA HECKOMbKO pa3):

CooTHecuTe (a3bl MHTEpda3bl U fieNleHUs KNeTOoK, KonmyecTBo xpoMmocom U Huteil [IHK B KoHue kax Ao ¢a3bl U
npoueccbl, MPOUCXOAALLMMU B 3TU dasbl.

Kaxablvi 21eMEHT 13 cpefjHero cTos6La MOXHO COeAMHNTb CTPEIKON TOJIbKO C OAHUM 3/1IEMEHTOM B JIEBOM CTOJI6Le U C
O/JHUM 3/1IEMEHTOM B NPaBoM CTos6Le. Kaxaasi cTpesika OT a/1eMeHTa J1eBOro CTosbLa K 3/1eMeHTY CpegHero ctonbua

[0JIKHA BbITb YHUKAJIbHOW, @ OT Pas3HbIX 3/IEMEHTOB CPEAHEro CTO/I6La MOXHO POBECTU HECKOJIbKO CTPEJIOK K OJHOMY
a/IeMeHTy npaBoro crosbual

J1ns1 TOro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbl MPOBOAMUTE CTPEJIKY MOBEPX d/1EMEHTA
OT KOTOPOro AOJKHA UATHU CTPesiKa u OTIycTUTe. YTo6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X
nepemeLyeHue.

OTBeT yyeHuKa

A) [OHK pennuuupyeTcs, XpOMOCOMbl CTaHOBATCS
ABYXpoMaTuAHbIMU

B) B pgunnouaHoM KNeTKe Kaxpas xpoMaTtuaa
cTaHOBUTCS CaMOCTOATENbHOM XPOMOCOMOI,
OAHOXpOMAaTMAHbIE  XPOMOCOMbI  pacxogatrca K
nontocam KeTku

M AAARKIAATAA MDA ANNA AARARWAIIIAA NAAAAIAALLIA



) WURIMINIDY IV U7 (DG PG, CUMSMGLLYIS M8 IO
Habop XpOMOCOM ‘ \

j daza 1:  Tenodasa 1) 20 xpomocom, 20 HuTeW
D) FoMonornyHble XpOMOCOM BCTYMatoT B KOHbtOrauuto mMuTo3a AHK
1 MeXAY HAMM NPOUCXOANT KPOCCUHIOBEP

ybaza 2 Meradasa 1) 20 xpomocom, 40 HuTel
E) BuBaneHTbl BbiCTpauMBaloTcA B 06/1acTv aKBaTopa /‘ meriosa | [LHK
KNEeTKM

®asa 3: Tenodasa III) 10 xpomocom, 20 HuTeit
F) BuBaneHT  paspblBaloTCs,  [BYXpoOMaTUAHble meito3a | OHK
XPOMOCOMbI OTXOASAT K MOMOCaM KNeTkn

daza 4 MeTadasa 1IV) 10 xpomocom, 10 HuTei
G) dopMmupyloTcA KeTKM, fpa KOTOPbIX comepaTt meito3a Il OHK
ransionfHblit HA6op ABYXPOMATUAHbBIX XPOMOCOM

§ Pasa 5: Anadasa V) 40 xpomocom, 40 HuTen
H) B rannougHoit  KneTke  ABYXpoMaTUfHble merto3a Il AHK
XPOMOCOMbI BbICTpauBalOTCA B 06nacTu akBaTopa
KNeTku
I) B rannoupHoit Knetke Kaxzas xpomaTupa
CTaHOBUTCS CaMoCTOSATENbHOM XPOMOCOMOI,
O[lHOXPOMaTUIHble ~ XPOMOCOMbI  PacxogsTcs K
nostocam KneTku
J) ®dopmupytoTcs KneTkW, siApa KOTOpbIX COAepxat
rannonaHbli HA6op OAHOXPOMATUAHbBIX XPOMOCOM

22.02.2021 14:16:26

Bpemsa oTeeTa:

3.5u35

Bbannbi:

3apaHue 18 (ID52) (3anaua Ne 1264049)

B pacwumngpoBKe reHeTMyecKoro Koga 6obluyio posib Cbirpany onbiTbl N0 TPAHCAALUN UCKYCCTBEHHO CUHTE3UPOBaHHbIX
PHK. Takue PHK cuHTesnpoBanucb u3 Hykneosuaaudocdator ¢ nomoubio pepMmeHTa nonuHykneotuadpocdopunasol. B
npo6upKy Ao6aBnsaAUCh pa3nuyHble HyKieo3uaanudochaTbl B UI3BECTHOM COOTHOLUEHUY, U Janee
nonuHykneotugdocdopunasa cnyvaiiHbim o6pa3oM KOM6MHMpPOBana f06aBNeHHbIe HYKNeoTUAbI B MOJIMMEPHbIE
yenouku. Mocne atoro nonyyeHHble PHK TpaHcnupoBanuch B 6ecKNeTouHol cucteMe cuHTe3a 6enka. Onpepenss,
KaK1e aMUHOKMCNIOTbI BCTPeYanuchb B TaKUX NeNTUAAX, MOXKHO 6b1s10 cAenaTh BbIBOA O HYK/IEOTUAHOM cOCTaBe
TPUNNeToB, KOAUPYIOLLUX Pa3Hble aMUHOKNCNOTbI.

I'enetnvuecknii koa (HPHK)

o, i Bropoe ocHOBaHHe Tpente
OCHOBAHHE O0CHOBAHHE
b I A r

®en Cep Tup uc ¥
v Den Cep Tup [Muc I
Jleit Cep — — A
Jleit Cep — Tpn 5
Jleit ITpo I'nc Apr ¥
Jleit [Tpo Iuc Apr I
a Jleit IIpo I'mu Apr A
Jleit I[Tpo ['1H Apr I
Ine Tpe AcH Cep ¥
A Ilne Tpe AcH Cep |
Ilne Tpe JIu3 Apr A
Met Tpe JIus Apr r
Ban Ama Acn I'mu ¥
r Ban Ana Acn I'ma II
Bax Ama Iy I'mu A
Bax Ana Iy ['m I

OTBeTbTe Ha cneaylowue NoABoONpocChI:

1) Kakue TpunneTbl MOXHO 06HapyuTb B PHK, cMHTe3MpoBaHHbIX C MOMOLLbHO NOSIMHYKNeoTuadochopunasbl 3 cMecu
AO® n YD B cooTHOWeHUn 3:1?




Z4) U KaKou 4aCToTomn oyayT BCTPEYaTbCH yKa3aHHbI€ B NpeablAyLeM NyHKTE TPUMAEeTbl B FHK Y
3) Kakne aMUHOKMCNOTbI 6yAyT 06HapyXXMBaTbCS B NMOUMNENTUAAX, 06Pa3YHOLLUXCS NPU TPAHCAALUM Takux PHK?

4) B KakoM COOTHOLLEeHUH 6y,c|,yT noslyyaTbCsl yKasaHHble aMUMHOKUCNOTbI B nenTuaax? OTBET 3anuiimTe B crieytolem
Buae: apr:rnuv:cep = 12:3:4 (,D.aHHbIe AMUWHOKWNC/OTbI U COOTHOLLEHWE NpuBeaeHbl ans anMepa).

lpyn BHeceHnu oTBeTa B 110J1€ HUXKE, no»(anyﬁcra, COXpaHﬂﬁTe HyMepauuio NoZBONpPoCOB Ha KOTOPbIe Bbl AaeTe OTBETbI!

OTBeT y4yeHUKa

T)AAA, AAY, AYA, YAA, AYY, YAY, YYA, YYY

2)uacToTa A - 3\4, Y - 1\4. B COOTBETCTBUM C MOPSLOKM U3 NEPBOro NyHKTa YacToTbl: (3/4)"3=27/64, (3/4)*2*1/4 = 9/64,
9/64,9/64, 3/4*(1/4)"2=3/64, 3/64, 3/64, (1/4)*3=1/64

3) B nopsifike cnefoBaHUs U3 NMyHKTa 1 B COOTBETCTBMU C TabnULiel reHeTuyeckoro koga: Jlus, AcH, Une, cton-kofoH
(amuHokcunoTy He koampyeT), Une, Tup, e, ®eH. To ecTb B utore: Jlus, AcH, Une, Tup, Jlein, deH

4) nuz:acH:une:Tup:nen:peH=(27/64):(9/64):(9/64+3/64):(3/64):(3/64):(1/64)=27:9:12:3:3:1. YacToTbl paccunTaHy B
COOTBETCTBUM C YacTOTaMM COOTBETCTBYHOLLMX KOAOHOB U3 MyHKTa 2

3apaHue 19 (ID54) (3agaua N2 1264050)

Y ApaKOHOB reTeporamHbliii non My)KCKOﬁ, 0ZHaKO MosoBO AUMOP(U3M He BbIpPaXKeH, YTO HE AaeT BO3MOXXHOCTHN
OT/INYUTb CaMLLOB OT CaMOK npu HabniofeHun Ha paccTosiHun. 3yunB HECKOJIbKO nonymiu,m‘il APaKoOHOB, ApaKOHOBeAbI
oﬁHapy)Kunu ABa NMpu3Haka no KOTopbiM MOXXHO OT/in4aTb CaMLLOB OT CaMOK 6e3 6/1M3KOro KoHTaKTa. [laHHble
NpU3HaKU BCTPeYalTCA AaJieKo He y BCeX caML,OB B nonynauuu u umeroT pa3HbIﬁ MeXaHU3M HacnegoBaHuA.

anSHaK «CUHee nnamsa» BCTPpevyaeTcs UCK/TIOYUTE/IbHO Yy CaMLIOB U HUKOrga He 6b1n BbIBNEH Yy caMOK. I'IpvmeM, ecnu
camMmeyn, o6nanaeT CUHUM NJlaMeHeM, BCe ero CbiIHoBbSl o6si3aTenbHO YHacnepyrwT 3TOT NPpU3HaK. ﬂO‘lepﬂM AaHHbIFI
NMpU3HaK HUKoraa He nepepaeTcs. Ecnu camel, He UMeeT fAaHHOrO npu3HakKa, Bce ero noTOMKHu Bcerga umeroTt 06blyHOE
XenTtoe niams.

Mpu3HaK «cusiowLas Yyellys» Tak)Ke NPOsIBNSIETCS NPEUMYLLLECTBEHHO Y CaMLIOB, HO 6b110 BbISIBIEHO HECKOJIbKO CaMOK C
TaKMM TUMOM Yeluyun. OT CKpeLLMBAHUSA JaHHbIX CAaMOK C cCaMLjaMy, UMEIOLLLUMM 06bIYHYIO MAaTOBYIO YeLlyio Bce
CbIHOBbSl BCErja UMEIOT CUSIIOLLLYIO Yelllyto, a CaMKMN 06bI4HYI0 MaTOBYIO.

OTBeTbTe Ha crieayiolime NoABONPOCHI:

1) Kak HacnegyloTcs NpUsHaKy «CUHEE MamMs» U «CUSIoLLas Yellysi»?

2) CKOMIbKO ansienieit reHa, 06ycnasvMBaloLLero pasBuTHe CUSAIOLLEN Yellyu onucaHo B 3agade? BeeauTe 0603HaueHUs 1
Ha30BUTE 3T aseni, eCTb SN CPEAU HUX JJOMUHAHTHbIE U peLleCCUBHble?

3) CKonbKo annene rexa, OﬁyCJ’IaBJ’IVIBa}OLIJ,eFO pasBMTUE CMHEro NlaMeHn onucaHo B 3ajave? Beeaute 0603HaYyeHuns u
Ha30BUTE 3T anfienu, eCTb 1 CPeamn HUX JOMUHAHTHbIE U peLeccuBHble?

4) OT cKpeLvBaHWsl caMKK € 06bIYHOM MaTOBOM YeLlyeit 1 camua ¢ 06blYHO MaTOBOM Yellyei U CUHUM NlaMeHeM
nonyyeH AeTeHbILL, UMEIOLLMI CUAIOLLYIO YeLUyto U CUHee nnamMsi ofHOBpeMeHHO. OnpeaenvTe reHoTUnbl poauTenei u
noTomKa.

lpy BHeCceHMM OTBETa B 110/1€ HUXKE, MOXKayiACTa, COXpaHsaiTe HyMepayuio NoABONPOCOB Ha KOTOpble Bbl JaeTe O0TBeTbI!

OTBeT yYeHuka

Lonyctum, XX - camku, XY - caMubl (ycrnoBue cobntofaeTcs)

1) CuHee Nnams BCTPeYaeTCs TOIbKO Y Masib4vKOB U MEPEAaeTcs Mo OTLOBCKOM JIMHUM, 3HAYUT MPU3HaK JI0KanM30BaH B
Y xpomocome. CustoLas Yellysi BCTpeyaeT y ocobeil 0601X MOJIOB, OAHAKO Y CAMOK He BCeraa nposiBNisieTcsl.
JlokannsoBaH B X XOPOCOME, YTO 06 BACHAET 60see YacToe NPOSIBIEHME 3TOr0 NPU3HaKa y CaMLOB - Y HUX TOIbKO oAHa X
XpOMOCOMa 1 Mpwv NonajaHum CUSIOLLLEro ansiens oHa BUuaHa.

2) [iBa annens A u a. A - cusitoLLLasi OKpacka, a - MaToBasi, B C/lyYae CaMok, T.e. ABYX ajlieneil B reHoTune, annenb A
06/1alaeT HEMNOJTHOM MNEHETPAHTHOCTbLHO, JOMUHAHTHbIV

3) Annenb B 1 B. B - BOMWUHaHTHbI1, 06ycnaBnnBaeT CUHEE NIaMs, B - He BIMSIET Ha OKPac NiiaMeHu.

4) CuHee nnamMsi BCTpe4yaeTcsi TONbKO Y CaMLOB, 3HAUNUT AeTEeHbIL - MabyuK XY B, OTey XY B, Mockonbky annenb Ay
caMoK 06/1aflaeT HernosIHOM NEHeTPaHTHOCTbIO, @ MOTOK OKa3ascsi CUSIFOLLUM, MOXHO CAenaTbh BbIBOZ, YTO Yy MaTepu
annenb A nNpocTo He nposiBuncs. MNpuyem onpeaenuTb, 6biia MaTb FOMO UK FeTepO3UroTON HEBO3MOXHO - X4x-.

Torga UTOroBblil FeHOTUN AeTeHbllwa - x4y B






