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3agaHue 1 (ID2) (3anava Ne 1263849)

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

« 0OCO6eHHOCTU TPUXOM AJISi HEKOTOPbIX FPYMM pacTeHW IBASIIOTCS BaXKHbIM TaKCOHOMMUYECKUM MPU3HAKOM;
« Y HEKOTOpbIX pacTeHWn OANH OpraH MOryT NOKPbIBaTb HECKOJIbKO Pa3HbIX TUMOB TPUXOM;

X TpuUXOMbl HEKOTOPbIX PACTEHWI 3aLLMLLAOT UX OT U3BLITOYHOIO YNbTPadUONETOBOr0O U3NYyYEHUS;

v KenesucTble TPUXOMbI pacnosiaratoTCA TONbKO Ha Haf,3€MHOIN YacTu pacTeHus;

% Ha doTorpadum A kpotoLLasi MHOroK1IeTOYHasi TPUXOMa;

« Ha doTorpadum b xxenesncras TpuxomMa ¢ OfHOKIETOYHOW FONTIOBKOMN.

Bpems otera:  22.02.2021 11:55:54

Bannbl: 2.5u33

3apaHue 2 (ID3) (3anaua Ne 1263857)

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

v [pencTaBneHHbI Ha poTorpadumn cpes NpUHaAIeXnT LIBETKOBOMY PaCTEHWIO;
% [lnsi JaHHOro pacTeHusl XapaKTepHa apTpocTena;

« [lonocTb, 0603HayYeHHas Ludpoii 2 o6pasyeTcs B pesysbTaTe paspyLUeHnsi 91eMeHTOB NMPOTOKCUIEMDI;

% [onocTb, 0603HauYeHHas uudpoii 1, obpasyeTcs B pesynbTaTe paspyLleHus Lenoro NpoBoAALLEro NyyKa;

v [lpoBoasLmMe NyYKK, ABNAIOTCA KonatepanbHbIMU 3aKpbITbIMK;

% [onocTb, 0603HauYeHHasi Ludpoit 2 o6pasyeTcsi B pe3ybTaTe paspyLUeHWsi 91eMeHTOB BTOPUYHOWM KCUTEMDI.

Bpems oTBeTa: 22.02.2021 11:55:52

Bannbi: 2n33
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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:




[aHHbI OpraHn3M MOXHO OTHECTM K MIIaHKTOHY;

[aHHbIN opraHn3M NUTaeTcs, B OCHOBHOM, APYrMMU NPOTUCTaMU;

[aHHbIN opraHn3mM MMeeT 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:

Ctaguu 1 n 5 pasMHOXaKOTCS NpU NMOMOLLW NapTeHOreHesa;

Ctapua 2 pa3BuBaeTCs B NEPBOM NMPOMEXYTOYHOM XO3ANHE;

Ctapumsa 8 HoCUT Ha3BaHWe peauns;

CTaausa 4 pasBvBaeTCs B OKOHYATENTbHOM XO3AUHE;

Teno ctaguu 1 NOKPbITO HEOAEPMUCOM;

BepHoit ABnseTca cneaytoLlas nocnefoBaTesibHOCTb CMeHbl CTaAui B XXU3HeHHOM uukne: 3,8,7,4,1,6,2, 5.
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3apaHue 5 (ID9) (3anaua Ne 1263875)

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




¢unoreHeTMYECKMX OTHOLLEHUSAX MEXAY 3TUMU rpynnamm sensieTca runotesa Mandibulata (knagorpamma A, Ha pucyHke
HUXKe), HO CYLLeCTBYIOT U anbTepHaTUBHble runoTesbl — Atelocerata (knagorpamma B) u Myriochelata (knagorpamma C).

R B i RIS e Rt A SR

BHu3y cneBa nokasaHa Hanbonee BeposiTHasA KapTUHa FOMOJIOrMM CErMEeHTOB NepefiHeli YacTy Tesla U UX NPUAaTKOB
MeXAy npeAcTaBUTENAMM 3TUX rpynn (Mopdosiornyeckune AaHHble). CNMCOK 0603HayeHMit: Antenna — aHTEHHbI,
Mandible — manau6ynbi, Maxilla - makcunnbl, Walking leg — xogHble Horm, Chelicera — xenuuepsbi, Pedipalp -
neauvnanbnbl.

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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I/I3y-|uTe anBeAéHHble AaHHble U YKaXXuTe AN KaXKaoro us cnepyrowmx yTBep)KAEHMﬁ, fIB/IA€TCA OHO BEPHbIM UK
HeBepHbIM:

OTBeT yYyeHuKa

B xofie 9BOMOLMM YIEHUCTOHOTMX MOXHO HabtoAaTb NoCTeneHHoe «pasfeneHne GyHKUnit» Mexxay hox-reHamu,
3aKpersieHne Kaxaoro U3 reHoB 3a He60bLUMM KONIMYECTBOM CreLuanm3npoBaHHbIX CErMeHTOB;

Ecnu paccMmaTpuBaTbh TONbKO NpUBEAEHHbIE MOPHONOrMyeckme faHHble, To Hambosiee NapcUMOHUYHOM
(cooTBeTCTBYHOLLE NPUHLMITY MaKCUMarnbHOW SKOHOMUK) OKaxeTcs runoTesa Myriochelata;

Mo coBpeMeHHbIM MpeAcTaBieHNAM Neaunnasnbbl MayKoB roMOSIOrMYHbl aHTEHHaM HaCeKOMbIX;

Ecnu npugep>xusatbes runoTesbl Atelocerata, akcnpeccutio reHa lab Tonbko B npefenax 3 cerMeHTa MOXHO cunMTaTh
cuHanomopduein gaHHoOM Knaabl;

'eH Scr yyacTByeT B AnddepeHUmnpoBKe HoroyentocTel y Crustacea;

« B cooTtsetcTBMU ¢ runoTe3oit Mandibulata rpynna Myriochelata 6yneTt cuntaTtbes napapuneTuyeckon.

%

L %X x <

Bpems oTBeTa: 22.02.2027 11:55:41

Bannbi: 1.5u33

3apaHue 6 (ID14) (3anava N° 1263882)

Ha pucyHke HM)Ke n3o6parkeHa ynpoLLéHHas cCXxeMa KackaZia CBEpPTbIBaHUS KPOBM.
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ﬂpoauanmupyﬁTe CXeMy U ANna KaXKaoro U3 cneayrowmx yTBep)KAeHI/Iﬁ YKaXKxute ABN€TCA OHO B€PHbIM UIN HEBEPHbIM:

KnuHnyeckn Hambosee TsXKeNo NpoTeKatoT KoarynonaTum, cBasaHHble ¢ aeduuymtom daktopos X, V unu Il (B oTnvume
oT geduuuta daxtopos Xll, IX unm VIII);

FemModunua — rpynna HacneAcTBeHHbIX 3a60neBaHuiA, 06yCNIoBNEHHbIX AedULUTOM GakTOpPOB CBEPTbIBAHUS;

Ha koHeuHoM aTane obpasoBaHus daktopos I, VII, IX n X npn kKap6oKcUnuMpoBaHUm 0CTaTKOB ryTaMUHOBON KUCNOTbI
B 9TUX 6eNlkax HE06X0ANM XUPOPACTBOPUMBbIA BUTaMUH D;

Mpyv UMppO3e NeYyeHn cnepyeT 0XnaaTb CKIIOHHOCTb LIMPKYNATOPHOrO pycna K TPOM6006pa3oBaHuto;

BHyTpeHHUIA NyTb Kackaja Koarynsuum HaumHaeTcs ¢ akTuaumm daktopa Vii;

L x < <

KntoyeBbIM MOHOM B Kackafe CBEPTbIBaHWA BbICTynaet CaZ*.

3apaHue 7 (ID15)

Huyxe npuBegeHbl pe3ynbTaTbl ybTPa3ByKOBOIo UCCNef0BaHUA cepAua (3Ixokapauorpaguyeckoe uccriefoBaHue, dxo-
KI) ABYX pa3HbIX NauueHToB. Y 060MX NaLUeHTOB B MONIOCTU KamMep BbisiBNeHbl TPOM6bl, 0603HaYeHHble 6enoii
CTpenkomn.

MNepsBbii
nauueHT

Bropou
nauyueHTt




AN Ka)Kaoro U3 crnepylolmx yTBEpPXXAEHUIA YKaXKUTe AABNSETCS OHO BEPHbIM UM HEBEPHbIM:

« Y [aHHbIX NaLMeHTOB TPOMEbI JIOKaNU3yTCs B OAHON U TOW XKe Kamepe CepaLa;

v Tpom60THYecKmne Macchl y NepBOro nauueHTa 6osee cTabusibHbl, YEM Y BTOPOTO;

« [lpyv oTpbiBe TpoM6a y NepBoro nawmeHTa TPOMGOTUYECKME Macchl NoNagyT B 60JIbLUIOI KPyr KpOBOOGpaLLeH!s;
« [lpy oTpbiBEe TPOMGa y BTOPOro NaumueHTa MOXKET Pa3BUTbCS UHCYIbT;

X HapylueHus puTMa cepla He BAMSIIOT Ha PUCK TPOM6006pa3oBaHmus B MOJSIOCTSAX CepALa;

X Y nepBoro nauveHTa HabnoAaeTCs NoHas aniasusi OfHOMO U3 CTBOPYATbIX K/anaHoB.

22.02.2021 11:55:07

3us3

3apaHue 8 (ID19) (3anava Ne 1263893)

N3BecTHO, YTO B KNI€TKE HeKUii nonunenTug A nogeepraeTcs NpoTeoNUTUYECKOMY NpoueccuHry. CHayana B ero
NepBUYHOI CTPYKTYpe BO3HUKaET pa3pbiB, KOTOPbIii pa3fiensieT nocneAoBaTenbHOCTb Ha ABe YyacTu (B u C). BTopoii
paspbiB 3aTparmBaet nonunenTtua B, npu aToM cyuLecTBYIOT AABa KOHKYPUPYIOLLLUX NYTH, KOTOpble BeAYT K npoaykTam D
u E, cooTBeTCcTBEHHO. O6paTUTe BHUMaHUe, YTo nonunenTtug D o6pa3yeT gumepbl B pusnonoruyeckux ycnoeusx. B
nabopaTopuu UMeeTcs NanuTpa U3 ceMU MOHOKJIOHA/IbHbIX aHTUTEN, KaXkJ0e U3 KOTOPbIX pacno3HaeT O4uH U3
NUHelHbIX yyacTKoB (1-7) nonunenTtuga A. [laHHble aHTUTeNIa MOTYT 6bITb UCNONIb30BaHbI AJiA CO3AaHUA
MMMYHOXMMMYECKUX CUCTEM JileTeKLuu nonunenTtuga A u ero npouseogHbix (B, C, D, E). B ciiyyuae MOHOKOMMOHEHTHOI
CUCTEMbI 3KCTPAKT K/IETOK HAHOCAT Ha CBA3bIBAIOLLLYIO MOBEPXHOCTb, NOC/e Yero ee o6pa6aTbiBaloT pacTBOPOM
QHTUTEN, CLUMTbIX C OKpaLLeHHO MeTKO. [lanee NoBepxXHOCTb NpoMbiBaloT 6ydepoM, YTO6bI U36aBUTHCA OT aHTUTEN,
He CBfI3aBLUMXCS C aHTUreHaMu. AHanu3 3aBepLUaloT CYMTbIBaHWEM LiBETHOro CUrHana. [IByxkoMnoHeHTHasi cucteMa
yCTpPOEHa CX0XXUM 06pa3oM, 0HaKO B 9TOM cJlyyae UCMOsb3YIOT NOBEPXHOCTb, 3apaHee 06paboTaHHylo aHTUTeNIoM. Mpu
Ha/IMYMM KaIM6POBOYHbIX CTaHJAPTOB 06a MeToAa MOTYT AaBaTb KOJIMYECTBEHHbIe pe3ynbTaTbl.

MOHOKOMIIOHEHTHAsI CUCTEMa NeTeKIUM:
CxeMa mpoueccyHra nojaunentTuaa A:
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BHumaTenbHo paccMoOTpUTe PUCYHOK U AN KaXKA0ro U3 cnepyrowmnx yTBep)KAEHMﬁ YKaXKxute ABNA€TCA OHO BEPHbIM U
HeBepHbIM:




vIiBTI y1cnvina

MpeacTaBneHHas nanuTpa aHTUTEN He NO3BOJISIET ONpeAenUTb CyMMapHYH KOHLeHTpaLmio Bcex nentugos (A-E) 3a
O[iHO U3MepeHne OJHOKOMMOHEHTHbIM METOL0M;

Mentna A — eAMHCTBEHHbIN aHaNNT, KOHLEHTPaLMIO KOTOPOro MOXHO OnpefenuTb 3a O4HO U3MepPeHMe C
MCMoNb30BaHMEM MOHOKOMMOHEHTHON CUCTEMbI;

KoHueHTpaumto nentnaa E HEBO3MOXHO yCTaHOBUTb C UCMOJIb30BAHMEM UCKIHOUYUTENIbHO OAHOKOMMOHEHTHbIX
cuctem;

[1ns Toro 4To6bl YCTAaHOBUTb KOHLLEHTPaL/MK BCEX NENTUA0B HEO6X0AMMO UCMONb30BaTh Kak MOHOKOMMOHEHTHbIE,
TaK U ABYXKOMMOHEHTHbIE CUCTEMDbI;

B o6LwemM cnyyae ABYXKOMMOHEHTHbIE CUCTEMbI MO3BOJIAIOT AOCTUYb 6OJbLLEN CENIEKTUBHOCTM MO OTHOLLEHUIO K
LleneBoMy aHanuTy;

%X AHTUTeNa, CBA3bIBAIOLMECS C Pa3HbIMU 3NUTOMAMM OZIHOTO 6esKa, He MOTYT 6GbiTb NOMlyYeHbl OT OZHOTO AI0HOPA.
Bpems oTBeTa: 22.02.2021 11:55:05
Bannbi: 2us3

3apaHue 9 (ID20) (3anaua Ne 1263897)

)XuBble opraHusMbl 06/1aal0T CMIOCOGHOCTbLIO TOHKO PerympoBaThb CBOW MeTab0/in3M B 3aBUCMMOCTH OT YC/IOBUI
OKpY>KatoLeli cpeabl. Y 6aKTepuii OAHMM U3 MHCTPYMEHTOB, 06ecneynBaloLLUX AaHHbIl NpoLiecc, ABNSAIOTCA Tak
Ha3blBaeMble JBYXKOMMOHEHTHble cucTeMbl. OHU NpeACcTaBAsAIOT co60il KoM6UHaLumn rucTuauH(H)- n acnaprtar(D)-
cofiepXXaLux fLOMEHOB, KOTopblie MoryT 6biTb pocdopunuposaHbl. MpucoeauHeHue docdara K nocnegHemy D-gomeHy
(D2) usmeHsieT akTBHOCTb HTH-Z10MeHa, BbINOJNHAIOLLETO POJib PEryNiATopa reHHol akTUBHOCTU. Ha pucyHke
npepacTaBieHa BYXKOMMOHeHTHasA cuctema ArcAB, KoTopas akTMBMPYeETCS B YC/IOBUAX HeAOCTaTKa Kuciopoaa.
U3BecTHO, 4yTO nakTat, nupysar, auetaTt, NADH, a Tak)Ke oKMCNeHHble XUHOHbI BAUAIOT Ha ArcB.
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BHMMaTenbHO paccCMOTpUTE CXeMY U /ISl KQXKA0r0 U3 CreAyioLL X YTBePXAEHNI YKaXKUTe AIBNSIeTCS OHO BEPHbIM UK
HeBepHbIM:

OTBeT y4yeHUKa

Bpems

Bannbi:

YBennyeHne KOHLEHTpaLmMm nmpysaTta ctumynupyet gedochopunmnposanme D2;

YBenuuyenue koHueHTpauun NADH ctumynupyeT aedochopunvposanue D2;

YBenmueHne KOHLEeHTPaL M OKMCIEHHbIX XMHOHOB CTUMYNMpyeT AedocdopunmpoBaHue D2;

CoeauHeHust rpynnbl A CTUMYSIMPYIOT GPOXKEHNE;

Co6cTBEHHas ruaposiasHasi akTUBHOCTb D-JOMEHOB y4acTBYeT B perynsiLuy NpoAO/HKUTENbHOCTY Nepefaun
CurHana;

BsanmopencTteme H- n D-foMeHOB NpoTeKaeT aHalIorMyHO B3aMMOAENCTBUIO TUPO3UHOBBIX NPOTENUHKUHAS
MNEKOMNUTAIOLLMX U UX MULLEHEN.
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rmgponu3 AT® / ceeTopaccesiHue

rmgponn3 AT® / ceeTopaccesHne

OTBeT yY4eHuka

¢ X X <

Ba)kHelLumii 6eN10K LiUTOCKeNeTa akTUH MOXKET cyl,ecTBOBaTb B MOHOMEPHOIA U noimMmepHoii opmax. 3a
nonuMepusaLmen akTuHa B Npo6MpKe MOXKHO HabnioAaTh Mo yBeIMYEHUIO cBeTopaccesHus. Bbl cmelunBaeTe akTHUH ¢
AT® u cnepuTe 3a paclenieHueM nocnepHero. Ha nepeom rpaguke npueeeHo U3MEHeHHUe CBeTopaccesiHNA
(cnnowHas ¢uronetoBas KpuBas) U KonM4ecTBa ruAponn3oBaHHoro AT® (NyHKTUpHas 3enieHas Kpusasi). Tenepb Bbl
cMelLMBaeTe aKTUH C Hernaponu3yembim aHanorom AT®. PesynbTaT nokasaH Ha BTOpoOM rpaduke.

Mpadpumk 1

CBETOpPacCCeAHUe

Bpemsi

cBeTOpacceaHmne

Bpems

MpoaHanuaupyiite rpadpukm 1 yKaXkute Al KAKAO0ro U3 Cnefyiowwmnx yTBEepXXAEHWIA, ABSETCA OHO BEPHbIM UK
HeBepHbIM:

3a BpeMsi NpoBefileHNs aKCnepuMeHTa CyMMapHas AJiHa akTUHOBbIX CbVIJ'IaMeHTOB B npoémpKe BO3poChna;
3a BpeMsi NpoBeAEeHUs dKCrnepuMeHTa CyMMapHasa AJInHa aKTUHOBbIX (i)VIﬂaMeHTOB B r|p06V|pKe CHu3unnaco,

Mvaponus AT® Heo6XxoauM ANA NONMMEPU3aLUn aKTUHA;
MArnas

AARIAAALIIAA AsTIANIA ARAAAVARAT ALIATAAA 1A FriannAanian AT



” 1 IUJIVIIVICPVIQCIL\VIH anivina IIPUVILI\UHVI 1 UDI\JIPCC, MTIvIE VIHFUIIVIJ NI,
% CkopocTb ruzponunsa ATO HMKe CKOpPOCTY AenoNMMepusaLmmn akTuHa;
X HeopraHuyeckuit docdart, BbicBo6OXAaeMblit B npouecce ruaponmsa AT®, ob6nagaet appekToM cBETOPacCesHUSA.

22.02.2021 11:54:58
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3apaHue 11 (ID26) (3aaua N2 1263907)

Bbl u3yyaeTe TpaHcnopT 6eska X, 3aKoAUPOBaHHOIO SiiePHbIM FEHOMOM APOXKXKEBOI KNeTKu. [ins 3Toro Bbl nosyyaeTte
npenaparbl pa3nUYHbIX JPOXOKEBbIX OpraHens, fo6aenseTe K HUM 6enoK X, CUHTe3UPOBaHHbIi B 6eCKNeTo4HOM
cucTeMe, nocrie Yero paspyluaeTe oOpraHesbl, ounliaeTe 6en0K X 1 usyyaeTe ero CBOICTBA C MOMOLL,bIO
anekTpodopesa B NoNMaKpuIaMUAHOM rene B fleHaTypPUPYIOLLLUX YCIIOBUSIX. Ta NpoLeAypa COCTOUT U3 HECKOJIbKUX
3Tanos.

1) K 6enky po6aensiotca goaeuuncynboat HaTpus (feHaTypupyeT 6eM0K, MPOYHO C HUM CBS3bIBasACh U NpupaeT
nosyuYMBLUEMYCSl KOMNIEKCY OTpULaTeNbHbIN 3apaf) U 6eTa-MepKanToaTaHon (pa3pyluaeTt AucynibouaHble CBA3N B
6enke).

2) MonyumBLlUasicsi CMeCcb BHOCUTCS B MONIMAKPUNAMUAHDINA refb, HaXoAALMIACS B Kamepe Ans aneKkTpodopesa
(3anonHeHa cneyuanbHbIM PacTBOPOM U UMEET [iBa ANIEKTPOAA: KaToA U aHof).

3) BknioyaloT aN1eKTPUYECKHUil TOK. 3apsKeHHble 6eKu Noj Bo3AeiACTBUEM 3NIeKTPUYECKOro nosis nepeMeLL,aloTes B
ToJLLEe MONIMAKPUIAMULHOTO rens, MpUYeM NoABUXKHOCTb 6enka 3aBUCUT OT ero Maccbl: YeM OHa 6osblue, TeM
MejJieHHee nepeMell,aeTca 6enkoBasi MoNieKyna.

4) Yepes HeKOTOpoe BpeMsi TOK BbIK/IIOYAIOT, FeJib NPOoSBASAIOT KpacuTeneM, M3bupaTesibHo CBA3bIBaloLLUM Genku.

Bbl BHOCUTE B refib NsATb 06pa3u0B 6enka X: | — CUHTe3MpoBaHHbII B 6ecKieTouHol cucteMme, Il — BbigeneHHblin u3
06bIYHbIX APOXOKEBbIX KNETOK, Il — cMHTe3upoBaHHbIN B 6eckneTouHoi cucteme 6enok X nocne MHKy6auum c
nepokcucomamu, IV — cMHTe3MpoBaHHbI B 6€CKIeTOYHOI cucteme 6enok X nocne nHKy6auum ¢ MutoxoHapusamu, V —
CUHTE3MPOBaHHbI B 6eCK/IeTOYHOI cucTeMe 6enok X nocrne UHKy6aLmm ¢ sfpaMm KNeToK.

KaTop,

| n o m Iv v @HOA

MayquTe pe3ynbTaTbl SKCNepUMeHTa U YKaXKute AJig KaXkaoro us cneayroumx yTBep)KAeHMﬁ, fIB/IIeTCA OHO BE€PHbIM
WU HEBEPHbIM:

% Macca 6enka Bo BCex AOPOXKKax OANHAKOBas;

%X Macca 6enka B gopoxkax Il u IV 6onbLue, yem B fopoxkax |, [l u'V;

« Ckopee Bcero 6enok X UMeeT MUTOXOHAPUANbHYO JTIOKannsauumio;

¢ |13 aKCcnepuMeHTa CrieflveT. YTo B aape 6e10K X MOXET NoNBenraThCa YaCTUYHOMY MDOTEOSUSV:
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« W3 aKcnepuMeHTa crieAyert, YTo B MUTOXOHAPUM 60K X MOXET NoABepraTbCs 4aCTUYHOMY MPOTEOsNSY;
% [onagas B A4po, 6€M10K X AUMEpU3yeTcs.

Bpems oTBerTa: 22022021 11:54:54

Bannb!: 3us3

3apaHue 12 (ID31) (3agaua N 1263913)

MuuypuHCKOe yyeHue - NKeHay4yHoe HanpaesieHue B 6uonoruu, Bo3HUKLLee B cepefuHe 20-ro Beka B CCCP,
npoasuraemoe T.[. JIbiceHKo 1 rocyaapcTBeHHOI nponaraHgoin. MHorue Bo33peHusl 3ToN KOHLeNLMKN BbITeKaloT U3
NOCTYNaToB flaMapKu3aMa. [1ns KaXKAoro U3 npuBeAeHHbIX HUXKE MOJIOXKEHUH, CBA3aHHbIX C 3TUM YYEeHUEM, OTMeTbTe
BEpPHbIMU Te, KOTOpble COOTBETCTBYIOT, a HeBepPHbIMM Te, KoTopble HE COOTBETCTBYIOT COBPEMEHHbIM 3HaHUAM Mo
uuTonoruu, Gu3nonorun pacTeHui, reHeTMKe U TeoOpUm IBONIOLMK:

OTBeT yYyeHuKa

MN3MeHeHne opraH13MOB UK UX OTAENbHbIX OPraHoB U CBOMCTB He BCerja Uiv He B NoJIHOM CTeneHun nepeaaérea
NOTOMCTBY, HO U3MEHEHHbIe 3a4aTKN HOBbIX OPraHW3MOB BCerja nosy4atoTcs TOJIbKO B pe3ynbTate U3MeHeHus Tena
v POANTENIbCKOro OpraHn3ma, B pesysibtTarte NpAMOoro Ui KOCBEHHOMO BO3ENCTBUA YCIIOBUIA XXM3HU Ha pasBUTHe
opraHusma uam oTAefbHbIX ero YacTten;
I3MeHeHWe Hacne[CTBEHHOCTH, MPUOGPeTEHNE HOBbIX CBOMCTB M UX YCUIEeHWe B psafie nocnefoBaTeNbHbIX
MOKOJeHWt Bceraa (CTOMT NOHUMATb, Kak "TOMbKO"- MPUM.) onpesAensieTcs yCNoBUSMU XXU3HU OpraHM3MoB;
XpOMOCOMBbI He ABMAIOTCA HOCUTENAMU HaceCTBEHHOCTH;
KneTkun cnocobHbl camMo3apoXxaTbCa U3 HEKJIETOYHOI MaccCh;
CyLlecTByeT He TOJIbKO MeXBUA0Bas KOHKYpPeHLMS;
CoBpeMeHHble BUAbl CMOCOGHbI MpeBpallaThCsi OAMH B APYroi Noj LeUCTBUEM YCIIOBUI BHELLUHENR cpefbl.

XXX X

Bpems oTBeTa: 22.02.20217 11:54:51

Bannb!: 2.5u33

3apaHue 13 (ID34) (3agaqa N2 1263999)

JucT saBnseTca Ham6onee NNacTUYHbIM opraHomMm paCTeHMﬁ. AHaTOMUYecKoe CTpoeHue IMCTbeB 04YeHb CUJIbHO
U3MeHAeTCcAa B 3aBUCUMOCTHU OT ycnoauv"l, B KOTOPbIX o6uTaloT pacTeHus.

Hwxe npusefeHbl poTorpadum nonepeyHbix cpe3os (Mnm pparMeHTOB CPe30B) JIMCTbEB LBETKOBbIX PacTeHui
(o6paTuTe BHMMaHUe MacLuTa6 HeoAUHAKOB!).




Mocne paHHoOM d)opmynupoaxu 3apaHusa npuBeaeHbl Tpu cTon6ua 3/1IeMeHTOB /1 CONOCTABJIEHUSA:

B neBom cTon6ue npuBefieH CNCOK XapaKTEPUCTUKM NIUCTbEB (CMUCOK U36bITOUEH — B HEM €CTb JIMLLIHUE
XapaKTepUCTUKK).

B cpefHeM cTonbLe yKa3aHbl HoMepa ¢oTorpacduii (cammu poTorpadum NpuBefeHbl Bbille).

B npaBom cTon6Le npuBeAeH CNMCOK 9KONIOrMYECKUX Py pacTeHUii Mo OTHOLLEHUIO K BoAe (CMUMCOK U36bITOYEH,
Bbl6upaiiTe Hanbonee TOUYHYIO XapaKTepuCTUKy!).

Heobxognmo cooTHecTu doTorpadmio cpesa ¢ NOAXOAALLEN eMy XapaKTePUCTUKOI N 9KOIOrMYeCcKOoN rpynmnoi.

Kaxxabivi 271eMeHT 13 CpeAHero cTosbLa MOXHO COEAUHNTL CTPESTKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U C
OZHUM 3/IEMEHTOM B NPaBoM CTo6Le. Kaxzas cTpesika LO/KHA 6bITb YHUKAIbHOM, T.€. MPOBECTU BE CTPESIKM OT ABYX
3/71eMEHTOB CPeAHEro cTon16ua K O4HOMY U TOMY XXe 371eEMEHTY J1eBOro (Mim npaBoro) cTonbya Henb3s!

J1nsi Toro, 4To6bl MPOBECTY CTPESIKY NEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPESIKY MOBEPX d/1EMEHTA
OT KOTOPOIo AOJ/MKHA UATHU CTPeSIKa U OTIYCTUTE. YTO6bI OTMEHUTb CTPESIKY MEXAY d/1eMEeHTaMu MOBTOPUTE UX
nepemeLyeHue.

OTBeT yyeHuKa

A) Mesodunn anddepeHumpoBaH Ha ABa Tuna —
cTon6yaTblil UM ryéyaTtblid, TOHKasi OAHOCIOWHas
KyTUKyna

B) VYctbuua norpyxeHHble. [og anugepmon
pacrnonoxeHa runoaepma, coctoslas us KneTok ¢
pPaBHOMEPHO YTONLLEHHbIMW OApEeBECHEBaOLLUMMN
KNeTOYHbIMU CTeHKamu. Mesohunn ofHOPOAHbLIN,

cknagyaTbin
. A PoTo 1) Mesodut
1
c) Jiner FUMOCTOMATUHECKN. yetbuua L Il) BofiHble pacTeHWsi C MOMHOCTbIO MOrPYXKEHHbIMU
pacrofioXeHbl B KpUNTax, B KOTOPbIX TaKxke y doTo A P 24
JIMCTbSIMU
pa3BMBAOTCH U OAHOKJ/IETOYHbIE TPUXOMbI 2
o ) BopgHble pacTeHuss C MiaBaloWWMMKU  Ha
D) JIuCT anMcTOMaTUYECKMii, pasBuTa MoLLHas ¥ doto
NOBEPXHOCTU BOAbI IMCTbIMU
KyTUKyna. B mesodunne pacnonaratoTcs 3
acTpocknepeungbl
1V) CykkyneHT
- B - doTo
E) JIucT anmMcToMaTU4ecKuii, pebpucTblit C BEpXHen 4
CTOpPOHbI,  Gofbloi  ero  o6beM  3aHWMaeT ‘V) Cknepocbut
OApeBeCHeBLUast CKIepeHxMma
y doTo
5 VI) Kcepoout
F) MouwHoe pa3BuTMe UMeeT Bojo3anacatoLias

napeHxmma

G) dnupepma BbINOMHAET GyHKUMIO GOTOCKUHTESE,
yCTbUL, HET

H) JIucT runoctomaTuyeckuii, anugepma rnokpbita
TOHKOM KyTWUKYJION, yCTbULLa NPUNOAHATbIE

Bpems orera:  22.02.2027 11:54:45

Bannb!: Sns5

Ranauue 14 (IN2A) (24 naua Mo 1964004
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B npoLusnom rogy MHOrMM U3 Hac NPULLZIOCh NPOBECTU AOMa HeieNIu UK AaXKe MecsiLbl, HO HEKOTopble
6ecrno3BoOHOYHbIE He noKMaarT CBOU AOMUKU BCHO XXU3Hb.

Hwxe npueepeHbl v|306pa)|(e|-wm AOMMKOB/PBKOBMH/CKGHETOB Pas3/InyHbIX 6€eCcno3BOHOYHbIX YXUBOTHbIX:

Mocne paHHOM CbOpMy]WIpOBKI/I 3apaHusa npuBeaeHbl Tpu CTOﬂﬁLla JJIEMEHTOB AJi1f conocTaBJ/iIeHUN:

B neBoM cTon6ue NpuBefeH CNUCOK Ha3BaHUI YXUBOTHbIX (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLIHUE Ha3BaHus).
B cpegHeM cTonbLe yka3aHbl Homepa ¢oTorpacduii (camu dpoTorpacdum npuBefeHbl Bbille).
B npaBom cTon6ue npUBeAeH CNMCOK XapaKTePUCTUK AAHHDbIX YXUBOTHbIX.

ConocTtaBbTe npeacTaB/ieHHble Bbllle M306pa)|(e|-wm AOMMKOB/paKOBMH/CKeneTOB 6€ecrno3BOHOYHbIX C Ha3BaHUAMMU UX
o6nap,aTenel7| U HEKOTOPbIMU XapaKTepUCTUKaAMU, KOTOpble MOXXHO NPUCBOUTD 3TUM XXUBOTHbIM.

Kaxxablvi 31eMEHT 13 CpefJHero cTos6La MOXHO COeAMHNTb CTPEJIKON TOJIbKO C OIHUM 3/IEMEHTOM B JIEBOM CTOJI6Le U C
O/JHUM 3/IEMEHTOM B NPaBoM CTo16Le. Kaxaasi cTpesika A0/KHa 6biTb YHUKAIbHOM, T.€. POBECTY ABE CTPESIKU OT ABYX
3/1eMEHTOB CPegHero cTosnbua K 04HOMY 1 TOMY Xe 3/1eMEHTY J1eBOro (MM npaBoro) cTonbLa Hesb3s!

[lnsi Toro, 4T06bl MPOBECTY CTPESIKY MEPETSHUTE MbILIKON 3/1EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX d/1IEMEHTa
0T KOTOPOIo AO/MKHA UATHU CTPesiKa U OTAYCTUTE. YTO6bl OTMEHUTb CTPESIKY MEXAY d/1IeMeHTaMu MOBTOPUTE UX
nepemeLyeHue.

A) LLlecTnnyueBas ryéka Euplectella  sp.



(Hexactinellida)

B) BptoxoHoruii monntock Patella ulyssiponensis
(Gastropoda)

C) [OgyctBopuaTblii Monntock Teredo navalis —
«KopabenbHbIi YepBb» (Bivalvia)

1) OTHOCATCS K BTOPUYHOPOTBIM XMBOTHbBIM

1l) UmetoT KonynsaTUBHbIN annapaTt B HECKO/bKO pa3
npeBblLUaloLLmnii AJIMHY Tena

1) UMetoT 3HAOCUMBMOTUYECKUX BAKTEPWIA, 3a CUET
KOTOPbIX MEPeBapuBatoT LieNItono3y

V) NmetoT XOQHOCUHLNTWIA (cnuBLwwuiics
BHYTPEHHWIA CNOi BOPOTHUYKOBBIX KNETOK)

doto

1
D) TlonoBoHoruit monntock Sepia  bertheloti
(Cephalopoda)

doTo

2
E) MepuctoxabepHoe Spartobranchus tenuis
(Hemichordata: Pterobranchia)

doTo

3
F) PakywkoBbiii pak Loxoconcha damensis
(Ostracoda)

®oTo

4
G) VYcoHoruin pak Teloscalpellum ecaudatum
(Cirrhipedia)

®oTo

5
H) BecTtumenTudepa Lamellibrachia sp. (Annelida:

«Vestimentifera)

) BEpaxvonoga Rhynchonella peregrina
(Brachiopoda)
J) TwapougHblii  nonun  Oswaldella incognita

(Hydrozoa)

Bpems oTBeTa:

Bannbi:

22.02.2021 11:59:50

0.5us5

V) AHyc, opraHbl [blXxaHus U  OTBEpCTHS
[ BbiAeNUTENbHON W PerpomyKTUBHOW — CUCTEM
CMelleHbl K nepefHeMy KOHLy Tena B peaynbTarte
TopcuoHa

3apaHue 15 (ID38) (3agaua N2 1264008)

Huyxe npuBegeHbl MukpodoTorpadpum npenapatoB nepudepruyeckoil KpoBU C pa3fiMyHbIMU NaTONOMMAMM:
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Mocne paHHoI pOpMYNMPOBKM 3afaHUA NPUBEAEHDBI TPU CTONGLA 3/IEMEHTOB AJ/1s1 CONOCTaB/eHNs:

B neBom cTon6ue NpuBefieH CNUCOK Ha3BaHWii 3a6oN1eBaHMii (CMMCOK M36bITOYEH — B HEM €CTb JINLUHUE Ha3BaHus).
B cpegHeM cTonbLe yKa3aHbl HOMepa MuKpodgoTorpadumii (camu ¢poTo NpUBEAEHbI Bbille).

B npaBom cTon6Le npuBeAeH CNMCOK XapaKTepPUCTUK AaHHbIX NaTONOrUi.

Bam Heo6x0uMoO onpeaenuTb 3a601eBaHNA KPOBU, 306paXkeHHbIe Ha KaXkaoi MukpodoTorpadmm, 1 COOTHECTH UX C
K/IOYEBbIMY XapaKTepUCTUKAMM AaHHbIX NaTONOrMii U3 CrIUCKA.

Kaxablvi 31eMEHT 13 CpefjHero cTos6La MOXHO COeAMHNTb CTPEJIKON TOJIbKO C OAHUM 3/1IEMEHTOM B JIEBOM CTOJI6Le U C
OZHUM 3/IEMEHTOM B NPaBoM CTos6Le. Kaxzaas CTpesika AOKHA 6bITb YHUKAIbHOM, T.€. MPOBECTU fiBE CTPESIKU OT ABYX
2/71eMEHTOB CPeAHEro CTo6La K 0O4HOMY U TOMY Xe 371eMeHTY /1eBoro (M npasoro) cTon6ya Hesb3s!

[ns Toro, 4TO6bI NMPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371IEMEHT K KOTOPOMY Bbl MIPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOIro AOJ/XKHa UATU CTPpeJsika n OTiyCcTuTe. YT06bI OTMEHUTL CTpesiKy Mexxgy asieMeHTaMu MNoBTOpPUTe nx
nepemMeLleHue.

OTBeT yyeHuKa

‘ A) UcTuHHas nonmumtemMus

1) MoxeT HabnoAaTbCs NMpU XPOHUYECKOI KpOBOMOTepe

‘ B) 'MraHToK/IeTOYHast OMyXorb ‘

Il) PasBuBaeTcsi B MpoLECCE WHTEHCMBHOM K/OHANbHOM
" nponvdepauny  MNIOPUMOTEHTHONW  CTBOMOBOM  KNETKM
KOCTHOro Mo3ra

I C) XXenesogedbuuyutHas aHeMus

‘ D) Monvomuenut

Ill) 3nokayecTBeHHoe 3aGoneBaHue; B nNepudepuyecKo
KPOBW NMPUCYTCTBYIOT 61aCTHble (He3perble) KNeTku

‘ E) OcTpblit neiko3

IV) O6pa3ytoTcsi ayToaHTUTeNa K MeM6paHe 3puTpoLuTOB

’ F) Tanaccemus

V) HapylleHue cuHTe3a [I06UHOBbIX Lenei Momeky/bl

‘ G) OcTpbIi naHKpeaTUT
remorno6uHa

‘ H) FeMonuTHyeckasi aHeMusi f

22.02.2021 11:54:36

Bpems oTBeTa:

S5unsb

Bannbi:

3apaHue 16 (ID40) (3agaua N2 1264013)

Ha pucyHke nsobparkeHa ynpoleHHas cxema KaTtanusa pepMeHTa U3oLuUTpaTAernporeHasbl, yYacTBYIOLLEro B LuKe
TPUKapP6OHOBbIX KUCNOT. Pe6pucTblie NMHMM 0603HaYalOT OCTOB 6esKa, U30rHYTbie CTPESIKM OTPAXKAIOT MUrpaLmio
3MIEKTPOHHBIX Nap, NpsiMble CTPENKU COOTBETCTBYIOT ,0OHOPHO-aKLEeNTOPHbIM CBA3AM. Mbl 3alumdposanu 5 yyacTkos
aKTMBHOrO LieHTpa u3ouMTpaTaerngporeHasbl 6yksamm natuHckoro andasuta (A-E).




Huxe npusepeHbl tbopmynbl Aana naTu 3al.l]|/|d)pOBaHHbIX Y4YacTKOB aKTUBHOIO LLleHTpa AaHHOro cbepmeHTa:

O

< NH,

Mocne paHHOM HOPMYNMPOBKU 3afiaHUA NPUBEAEHbI TPU CTONGL,A 3NIEMEHTOB /11 COMOCTaBNEHUA:
B neBom cTon6ue npuBefieH CNMCOK Y4acTKOB Ha CXeMe KaTanusa.

B cpepiHeM cTon6Lie yka3aHbl Homepa (popmyn (camu opmynbl NpUBeAEHbI Bbilue).

B npaBom cTon6Le NpuBeAeH CNUCOK YHKLIMOHANbHBIX XapaKTepPUCTHUK.

PaccMoTpuTe puCYHKM, NOCJIe Yero YCTaHOBUTE, KaK1e XMMUYecKue CTPYKTYpbl COOTBETCTBYIOT 3allM(pOBaHHbIM
y4yacTKaMm, a TaK)Ke COOTHecuTe Ux ¢ (pyHKLIMOHaNbHbIMU XapaKTepUCcTUKaMM U3 cnucka. O6LLMMM KUCNOTaMu
Ha3bIBalOT COeAMHEHWS, CMOCO6HbIe BbICTYNaTb AOHOPaMM NPOTOHOB. O6LL1e OCHOBAHUA BbICTYNAIOT B KayecTBe
aKL,enTopoB NPOTOHOB.

Kaxkzblii a1eMeHT n3 cpefHero cTosbLa MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OfHUM 3/IeMEHTOM B JIEBOM CTO/I6LE U C
0ZHMM 3/IEMEHTOM B NpaBoM CTos6Le. Kaxxaas cTpeska 4o/ KHa ObITb YHUKabHOM, T.€. MPOBECTU ABE CTPESKU OT ABYX
3/71eMEHTOB CpeAHero cTonbya K 0O4HOMY U TOMY e 371eMeHTY J1eBoro (Mim npasoro) cTonbya Henb3s!

15151 Toro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MbILIKOM 31EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPESIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATYU CTPEsIKa U OTryCTUTE. YTO6bI OTMEHUTL CTPEIIKY MEXAY /1eMeHTaMu [OBTOPUTE UX
riepemelLeHme.

OTBeT yyeHuka

‘ A) YyacTtok A dopmyna 1 1) Okucnutens ‘

‘ B) YuacTok B K dopmyna 2 ﬁll) OneKTpodUNbHbI HEOPraHUYECKNUiA KaTanmaaTop ‘



‘ C) Yuactok C dopmyna 3 1) Nurang, ‘

‘ D) YyacTok D dopmyna 4 f 1IV) CHauana o6lLiee ocHoBaHwe, 3aTeM obLuasi KUCnoTa ‘

I E) YyacTok E f YCDOpmyna 5 f TV) MepeHocumK NpoToHa I

Bpems oTBeTa: 220220271 11:54:29

Bannbi: 0.5u35

3apaHue 17 (ID42) (3agaua Ne 1264017)

Hwxe npueeAeHbl I/I306pa)KeHMﬂ Pa3nnyHbIX Cy6KﬂeTO‘-IHbIX CTPYKTYP BbICLUUX paCTeHuﬁ:

CH, CH, CH,

HsC

Mocne AaHHOI HOPMYNIMPOBKU 3aAaHUs NPUBEAEHDI TPU CTON6LIA 3NIEMEHTOB A/1Sl CONOCTAB/IEHUs:

B neBom cTon6Le NpuBefieH CNUCOK Ha3BaHUii CTPYKTYP (CMMUCOK U36bITOYEH — B HEM €CTb JIMLLIHNE TEPMUHDI).
B cpeaHeM cTonbLie ykasaHbl HOMepa PUCYHKOB (CaMU PUCYHKM NPUBEAEHbI BbILUE).

B npaBom cTon6Le NpuBeAeH CNUCOK (YHKLIMOHANbHBIX XapaKTePUCTHUK.

CooTHecuTe M306paXKeHNs CY6KNEeTOUHbIX CTPYKTYP (B HEKOTOPbIX Clyyasix CTPYKTYPbl O KOTOPbIX UAET peyb B 3afaHUu
OTMeueHbl KpaCHbIMMU CTPeNKamm) € UX Ha3BaHNAMMU U GYHKLMOHANBHBIMU XapaKTepUCTUKaMu.

Kaxxabivi 31eMeHT 13 cpeIHero cTo6La MOXHO COeANHUTb CTDEJTKON TOJIbKO C OAHMM 3/1IEMEHTOM B JIEBOM CTOJI6LIE U C



O4HUM 3J1EMEHTOM B Nnpasom cronéye. Kaxaas CTpeJika JOJIXKXHa 6bITb YHUKaJIbHOW, T.€. MPOBECTU fBe CTPEJIKU OT ABYX
3J/IeMEeHTOB cpejHero cTonbya K OAHOMY U TOMY XXe 3JIEMEHTY J1eBOIro (MI'IM npaBoro) cTon6ya Henb3s!

J1ns1 Toro, 4To6bl MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbil IPOBOAMTE CTPESIKY MOBEPX d/1IEMEHTA
OT KOTOPOro AOJMKHA UATM CTpesika U OTIyCTUTe. YTO6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE UX
nepemeLyeHue.

OTBeT y4yeHuka

‘ A) Xnoponnact

’ B) Xpomonnact

¢ !) MnacTnaa, B KOTOpO MpOTeKalT TeMHOBas U cBeToBast

‘ C) 9tnonnact
tdasbl hoTocKHTE3A

| E) MpoTtonnact ‘ H
—p1ll)  Mnactupa,  3anoiHeHHas  XKMPOBbIMM  KarsisiMu,
coaepalMMm 60/1bLLIOE KOIMYECTBO KapoTUHOUA0B
‘F) PyBuckO f ) ‘

‘ D) KapoTuH ‘
1) ®epmeHT unkna KanbsuHa

=

. [V) depMeHTaTVBHbIE KOMMIEKChI, CBSA3aHHbIE C MeMBpaHoM
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Bpems oTBeTa: 22.02.202111:54:24

Bannbi: 5usb

3apanue 18 (ID49) (3anaua N2 1264047)

CaxapHbiii guabet (C/l) 2 Tuna — meTabonuyeckoe 3a6oneBaHue, XxapaKTepU3yioLLLEECsl XPOHUYECKOIA FunepriukeMmei,
OTHOCHTEJIbHON UHCYJIMHOPE3NCTEHTHOCTbIO TKaHel OpraHu3ma, a Takxke AeduuuToM cekpeLun MHcynuHa. OgHUMY U3
XapaKTepHbIX CMMNTOMOB C/] ABNAIOTCA NONIMYPUS U IoKo3ypus. 3a nocneAHue AecATUNIETUA B KIIMHUYECKYIO
NpaKTUKY NOCTYNUIO HECKOJIbKO HOBbIX KNaccoB fieKapcTs NpoTue C/l, 0AUH U3 KOTOPbIX — UHIMGUTOPbI HaTPUiA-
FNIOKO3HOro KoTpaHcnopTepa (SGLT2). SGLT2 aBnsieTca rnaBHoi TPAHCMOPTHOI CUCTEMOIA, OTBETCTBEHHOIA 3a
peabcopbumio rnoko3bl B HeppoHax. MexaHU3m AeiAcTBUS MHrIM6MTOpoB SGLT2 npefcTaBneH Ha PUCYHKE HUXKE.

Lumen J~ — 1 Blood

Glucose GLUT2 Glucose

S1 proximal

Glucose tubule

Na* and
glucose at 11
stoichiometry

OTBeTbTe Ha cneayloLwue NoABONpPoChI:

1) OnuwwKTe, B CBAI3M C YeM HacTynaeT TepaneBTudeckuin adhekT npu npréme MHM6MTOpoB SGLT2. K Kakum
[OMOJTHUTENbHLIM MONTOXUTENbHBIM HETNIMKEMUYECKUM 3P deKTamM MOXET NPUBOAUTL AaHHas Tepanua? bnarogaps yemy
PUCK PasBUTUS BbIPaXEHHOMN MUMOrNKeMUM HEBLICOK (Mepeuncnnte MUHUMYM 2 dakTopa)?

2) Ucxolia u3 mexaHuW3ma LedCTBUS MHIM6UTOpoB SGLT2, nofymaiiTe, Kakue HexxenaTesibHble SIBIEHWUs BO3HUKAOT yallle
BCEro npv npvéme faHHOro Knacca npenapato? C yeM oHM cBfA3aHbl? Kak ux kynvposaTb?



3) HapyLueHue pa6oTbl noyek npu caxapHom anatbeTe (auabeTnyeckas HeponaTusi) ABNSETCS rNaBHOM NPUYNHOIA
pasBUTMS XPOHUYECKOW 60/1e3HM NMoYeK No BceMy Mupy. OfHoI M3 NpefnocbINoK A1 pa3BUTUA AaHHOTO COCTOAHNA
cyMTaeTCsa runepakTUBaLMa PeHNH-aHT MOTEH3MHOBOW CUCTEMbI NpK caxapHoM unabeTe. Kak Bbl cunTaeTe, kKakum
06pa3oM MHIM6MTOpPbl SGLT2 npeaynpexaatoT 3Ty runepakTuBaLuio?

lpyu BHeceHnu oTBeTa B 110J1e HUXKE, MOoXKasyicTa, CoOXpaHsaNTe HyMepaLuio Mo4BONPOCOB Ha KOTOpble Bbl gaeTe oTBeThbI!

OTBeT yyeHuKa

1) TepaneBTuyeckmit ahdeKT HacTynaeT 6narofaps MHrMGMpoBaHMIO peabcop6LMK FKO3bl B MPOCBETE KaHanbLa
HepOoHa, YTO MPUBOAUT K CHUXEHWIO COAePXXaHNs MHoKO3bl B KPOBU, BCIEACTBUE ee BblBe,eHNS U3 OpraHnama
noYykamu ¢ MoYom. Tak Kak OCHOBHbIMU NePeHOCUNKaMM FIHOKO3bl ABAAIOTCA SGLT2, TO NpM UMEHHO OT UX aKTUBHOCTW, B
TOM 4uMCIle, 3aBUCUT YPOBEHb MIHOKO3bl B KPOBW. Tak Kak BMeCTe C I1Il0KO301 N0 MexaHM3My CMMopTa 3akaunsatoTcs
MOHbI HAaTPUS, TO NPV MHIMOGMPOBAHUM TaKMX TPAHCTNIPTEPOB, KOHLEHTPALIMSA NOHOB HAaTPUSi B MOYE MOBbILLIAETCS.
MN3BECTHO, YTO OT KOHLIEHTPALIMM MOHOB HaTPUSA 3aBUCUT aKTUBHOCTb FOKCTarIoOMepyIsipHbIX PELenTOPOoB B NIOTHOM
nATHe HedpoHa, KOTOPble B CBOIO OYepe/ib OTBEYAIOT 3a aKTUBALIMIO PEHWNH-aHIMOTEeH3WH-ab/leCTEePOHOBO CUCTEMbI
perynauuu (PAACP) faBneHus. 3HauuT, NPy NOBbILLIEHUU KOHLEHTPaLMW MOHOB HaTPUs B MoYe. 6yAeT yMeHbLUATbCA
nencteue PAACP 1, TeM cambiM, 6yeT HabntoaaTbCs CHUXEHME AaBNIeHUs B OpraHu3ame. B cneacteme NoHWXeHns
[laBJIEHNS CHIDKAETCA PUCK UHCYbTa, TPOM603MB0NNN U pa3finyHbIX Hedpo30B. PUCK pa3BUTUA MUMOMIMKEMUN He
BbICOK MOTOMY, YTO €CTb ellie ApyrMe CUCTeMbl TPaHCMOPTa IJ1I0KO3bl B OPraHnu3me, v Npu CNLLIKOM 60/bLINX
KOHLIEHTPaLUAX HaTPUSA U FOKO3bl B MEPBUYHO MOYe, HAaTPUiA MU HOKO3a MOTYT KOHKYPUPOBaTb C UHIMBMTOPOM
KOTpaHcrnopTepa, TeM CaMbIM OTKPbIBasi €r0 U YMeHbLLas BbIX0[ M10KO3bl 3 OpraHn3mMa.

2) 3a CYET CUBHOIO YBESIMYEHUS KOHLIEHTPALMM MOHOB HaTPUsi MOXKET NMPOU30WTYH Tak, YTo U3-3a feiicteus PAACP
CWJIbHO YNajeT AaBfieHne, YTO MOXET BbI3BaTb aHEMUIO UIIN XKe ULLIEMUIO XXM3HEHOBAXHbIX OPraHoB BClleACTBUE
ANUTeNbHOM rmMnoToHnu. KynupoBaTb faHHyto Npo6iemMy MOXHO, BBOAS BMeCTe C MHMM6MTopamMu npenapatbl,
noBblLLatoLme AaBneHne. Tak xe MHrMbuTopbl SGLT2, MOryT MHMMGMPOBaTb MEPEHOCYUKM TIOKO3bI B PYrUX OpraHax -
GLUT, 4TO MOXeT HeraTMBHO OTPa3nTbCs Ha ux paboTe. KynnposaTtb 3TOT 3 HeKT MOXHO 3a c4eT pa3paboTKu
npenapaToB CU/IbHO CreLMPUYHbIX UMEHHO K JaHHOMY KOTpaHCMopTepy. Tak e 13-3a BbIMbIBaHWS 60/1bLLIOr0
KONMYeCTBa MOHOB HaTPUSA MOXET HapyLlaTbCA BOAHO-CONEBOW 6anaHc opraHnama, 4To MoXKeT NPUBOANTb K cyfoporaMm
UNK APYrUM HexxenaTesibHbIM ahheKTam.

3) Mpu 60bLIOM KONMYECTBE I1HOKO3bI B NEPBUYHOM Mode SGLT2 3akaunMBaroT OrpOMHOE KOJIMYECTBO MOHOB HAaTpUs B
KPOBb 10 TOr0 MOMEHTA. KaK 3TV MOHbI MPONAYT Yepes NIOoTHOe NATHO. Tak Kak MJ0THOe NATHO pearvpyeT Ha
KOHLIEHTPALIMIO MOHOB HaTPpUS, TO MOHMXKEHWE KOHLLeHTPaLuu NpuBOAUT K runepakTusaumu PAACP, 4To NpuBoAnT K
pesKoMy yBeNMYeHUIo AaBneHuns, Kak cnefcTB1e, BO3HUKHOBEHMIO MTMMePTOHMYECKOro Kp13a U PUCKY BOSHUKHOBEHUS
MHCYNbTa UK e Hebpo3sa, n3-3a AeCTBMSA MOCTOAHHO BbICOKOMO AaBeHNsl Ha MOYeYeHHbI GUAbTP UK COCOYAbI
rOfIBHOrO MO3ra. A fileiicTBMe MHIMBUTOpa KOTpaHcnopTepa NOMOraeT COXpaHUTb NPpUeMsIEMYLO KOHLLeHTPaL/Mio MOHOB
HaTpusi B MOYe, YTO He Bbi3biBaeT rmnepaktmsaumm PAACP.

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

BakTepuodaru (paru) — uMpoKo pacnpocTpaHeHHas B npupoae dhopma cyuiecteosanus. daru cneynduyecku
3apaXkaloT KNeTKU onpeAeNieHHbIX WTaMMOB 6aKTepuii, 3aXBaTbIBalOT UX CUCTEMbI CUHTE3a HYKNIEUHOBbIX KUC/IOT U
6enKoB AN CBOEro BOCMPOU3BeAeHUs, 3aTeM Yallle BCero y6uealoT 6aKTepmio-X03s1Ha U BbIXOAAT BO BHELLHIOW cpeay
B MOMUCKaxX HOBbIX XXepTB. [ns 60pb6bl ¢ haramn 6akTepun 063aBenuch pasiuyHbIMU CUCTEMAaMM 3aLLUTbI. MOXXHO
BbIAENUTb TPU Pa3fIMUHbIX MOAX0AA K 3aLuTe OT aros:

1) He no3BonuTb hary NPOHMKHYTb B K/IETKY.
2) 3a6nokupoBatb pennukaumio ara BHyTPU KNETKU-XO3SIMHA.
3) 3anycTuUTb KNIETOYHbIN CYULUA KNETKU-X035IMHA A0 TOro, KaK ¢ar ycrneeT pa3MHOXUTbCS.

YTo6bl onpepAenuTb MexaHU3M AeiACTBUS TOWM UM UHOI 3aLLMTHON CUCTEMbI, MOXKHO 3apa3suTb KIETOYHYIO KyNbTypy
PasHbIM KONMYECTBOM aKTUBHbIX (haroBbix YacTuL,. COOTHOLLIEHNE aKTUBHbIX (haroBbix YacTul, K KneTkam o6o3HavatoT
TepmuHom MOI (Multiplicity Of Infection).

3a pocToM KynbTypbl YA06HO CNeAuTb N0 U3MEHEHUIO ONTUYECKOI NNOTHOCTU CpeAbl NPU AJIMHe BonHbl 600 HM (ODgqg).

Mo mMepe pocTa KyNbTypbl KONMYECTBO 6aKTepuasibHbIX KJIETOK B Heii Bo3pacTaeT, cpefia CTaHOBUTCA Gornee NoTHOM,
YTO oTpaXkaeTcs B Bo3pacTtaHum ODgqp.

YuyeHble pelunnvn BbISICHUTb, KAKOB MeXaHU3M paboTbl 3aluTHON cucteMbl CBASS. CBASS cocTOUT U3 napbl FreHoB, U
LWIMPOKO pacnpocTpaHeHa B NpupoAe. YueHble B3NU ABa LWUTaMMa 6akTepun: oAuH ¢ cucteMoli CBASS, a apyroit — 6e3, u
NpOBENU C KAXAbIM TPU IKCNEpUMEHTa:

A. K 50 Mn 6akTepuanbHoil Ky/ibTypbl C KOHL,EHTpaLei KNeToK 103/mn Ao6aBunu 1 mn pacTeopa ¢ara c

KOHLeHTpaLmeli akTUBHbIX (paroBbix YacTul, 105/mn.

B. K 50 Mn1 6aKTepuanbHoii KyNbTypbl ¢ KOHLLEHTpaLveit KneTok 103/Mn fo6asunu 1 Mn pacTeopa ¢ara ¢

KOHLIeHTpaLueli akTUBHbIX ¢aroBbix YacTul, 10%/mn.




C. K 50 Mn 6aKTepuanbHoOi KyNbTypbl ¢ KOHL,EHTpauyeit KneTok 103/Mn He f06aBNAnM BaroBbix YacTuy,

Bce 6 Konb6 ¢ 6aKTepuanbHbIMU Ky/IbTypaMy 3aTeM BbIPaLLLUBaIMCh B OAUHAKOBbIX YCNIOBUAX MPY ONTUMabHOM
TeMnepaType Ans pocTa 6akTepun. B pesynbTaTte yyeHble Noayuyunu cnepytouiue poctoBble Kpueble (M3MeHeHne ODgqq
BO BpPeMeHM).

WTaMM OKCMNEPUMEHT
A B C
0.6 1 - CBASS - .
+ CBASS = ;;:*’

05
0.4
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0.2
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0 1 1 1 1
0 30 60 90 120 150 180

BpPEMSA, MUH

600

MpoaHanu3upyiitTe rpamk U oTBETbTE Ha CleAyloLLMe NOABONPOCHI:

1) O6bsACHUTE, MOYeMy NpU 3apaXkeHUn 6aKTepuanbHOR KynbTypbl Garom CHUXaeTcs onTuyeckas naoTHOCTb KyNbTypbl.
2) MocuuTaiiTe MOI ansa akcnepumMeHToB A 1 B.

3) B kakoM aKcrnepuMeHTe 6aKkTepuasnbHas NonynsLys nornéaet 6bicTpee BCero?

4) O6bACHUTE, MO KAKOMY U3 TPeX NMPUBELEHHbIX B YC/IOBUI MeXaHW3MOoB paboTaeT cucTeMa aHTUharoBo 3auThbl
CBASS.

lpy BHeCeHMM OTBETA B 110J1€ HUXKE, MOXKayiHcTa, COXpaHsaiTe HyMepayuio NoABONPOCOB Ha KOTOpble Bbl JaeTe O0TBEeTbI!

OTBeT yYyeHuka

1) MoToMy YTO NpM BbIXOAE W3 KNETKU BUPYC pa3pyLUaeT LefIoCTHOCTb KNeTOYHOM 060M0UKM 1 KNeTKa yMUpaeT, TO ecTb
Npu 3apa)KeHNn Pe3Ko HauYMHaeT CHMKATbCA KONTMYECTBO LiefbIX KJIETOK B Cpefie, MO3TOMy nafaeT ontuyeckas
NJOTHOCTb.

2)A =100000/50%1000 = 2

B =10000/50*1000 = 0,2

3)B akcnepvMeHTe A 6akTepuasibHasi Nonynauus yMupaeT 6biCTpee, 0CO6EHHO Ta, B KOTOPOi ecTb cuctema CBASS. 970
MOXHO NPOCNeAUTb MO rpaduKy.

4) Cuctema coreoit 3awmtbl CBASS paboTaeT no MexaHu3my 3) 3anyCcTUTb K/I€TOUHbIN CYULUA KNIETKU-X035IMHA A0
Toro, Kak (ar ycneer paaMHOXUTbCS. ITO MOXHO NPOCNeAnTb Mo rpadukam A u B rpynn, rae 6aktepuanbHble CUCTEMbl
¢ CBASS 6bICTPO CHUXKaN CBOK YNCTIEHHOCTb MPY HaIMYMKU BUPYCHbIX YacTul, a 6e3 CBASS nasanu Bupycy
Pa3MHOXUTbCA U PE3KO TePSAJIM CBOKO YNCIIEHHOCTb NMOC/E TOro, Kak BUPYC HauYMHaN akTVBHO BbIXOAUTb U3 KNIETOK. TBaK
e [oKa3aTesIbCTBOM CNY)KUT pedepeHCHbI akcnepumeHT C, B KOTOPOM KJ1IeTKW He yMUpanu HECMOTPS Ha

Hanmume CBASS, Tak Kak He 6bln0 Bupyca.

3apaHue 1 (ID4) (3anava Ne 1263921)

Ha pucyHke npeacTaBneHbl AuarpaMMbl LIBETKOB ABYX BOAHbIX pacTeHuii (Ronse De Craene, 2010): KyBLUMHKM 6enoit
Nymphaea alba L. (Nymphaeaceae) u nypoHuyma nnaBatouiero Luronium natans (L.) Raf. (Alismataceae).




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

PaccmoTpuTe guarpamMmmbl U YKaXKUTe AJiS KQXXAOro U3 c/iefyIolLuX YyTBEPXKAEHWI, IBNISIeTCS OHO BEPHbIM MU
HeBepHbIM:

PacnonoxeHune anemMeHTOB LBETKa KYBLUMHKUN CMMPasbHOE;
'MHeLen LBeTKa KyBLUMHKIN anoKapmHbli;

MHeuen uBeTKa KYBLUMHKN CUHKAPMHbIW;

PacnonoxeHune anemMeHTOB LBETKA JIYyPOHWYMa CNINPasibHOE;
PacnonoxeHue anemMeHTOB LiBETKA IYPOHUYMa LIMKIINYECKOE;
MnofonncTukm LBeTKa NypoHnyma cpocLumnecs.

X ¢ XXX
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3apaHue 2 (ID5) (3anaua Ne 1263927)

BOJIbIUIMHCTEO BbICLUMX PACTEHUI UMEIOT 7-MU KJETOYHbII 8-MU AfEpHbIi 3apoAbILIEBbIil MELLOK (XKEHCKWii
rameTouT), 0fHaKO ero GopMMUpOBaHME MOXKET NPOXOAUTL Pa3HbIMU MYTAMM Y Pa3HbIX CUCTEMATUYECKUX Fpynn.

B Ta6nMLe HUXKe NPefCTaB/IeHO Pa3BUTHE 3apOAbILIEBbIX MELIKOB TPEX Tunos. Lindpamu o603HaueHbl cTaguu: 1 —
MaTepUHCKas KneTka Meracrnop; 2 — nocne nepeoro fiefieHns Meiio3a; 3 — nocne BTOPOro AesieHnsa mMeiosa; 4-6 —
pasBuTHE YKeHCKOro rameToduTa; 7 — chopMUpOBaHHbIN raMeTohHuT.

MeracnoporeHes PazBuTue XeHCKOro raMmeropura
THIBE XEHCKOTO
rameToduTa
1 2 4 5 6 7
MoHocoprYecKui

(Polygonum-Turia)

=3
@

Bucnopudeckuii
(Allium-Tumna)

Terpacmopuyeckuii
(Adoxa-Tuma)

E D @€ NP -

Onupasch Ha AaHHble U3 3TOMN TabnLbl, YKaXKnUTe AJ1S KaXKA0ro U3 Crefyloumux yTBEpXKAeHUi, ABNISIeTCS OHO BePHbIM



WU HeBEPHbIM:
OTBeT yY4eHuka

B cnyyae xeHckoro rameTtoduTa Allium-Tuna npu MeracrnoporeHese o6a fefieHnst Melio3a CONpoBOXAAKTCA
LIUTOKMHE30M;

Mpu 06pas3oBaHNM MOHOCTIOPMYECKOO XXEHCKOro rameToduTa B X0Zle MeracrnoporeHesa o6pasyroTcs YeTbipe
OfHOAAEpPHbIE Meracnopbl, U3 KOTOPbIX Pa3BUBAETCA OAHA, @ TPU Apyrve OTMUPAtoT;

Mpn 06pasoBaHNM GUCMOPUYECKOrO XEHCKOro rameTodmTa B X04e MeracroporeHesa o6pasytorcs iBe
YeTbIpéxsifiepHble KNETKM, 0iHa U3 KOTOPbIX OTMUPAET;

Mpu 06pasoBaHUM TETPACMNOPUYECKOrO XXEHCKOro rameToduTa B Xo4e MeracrnoporeHesa o6pasyeTcsi 0OfHa
yeTbIpéxsaepHas KneTka;

Bce agpa Ha cTagusax 2 u 3 aBnA0TCA AUNIOUAbIMUY;

« Bce agpa Ha ctaguu 7 aBnstoTCs ranionaHbIMu.

X

Bpems oTBeTa: 22.02.2021 14:23:1

Bannb!: 2.5u33

3apaHue 3 (ID6) (3anaua Ne 1263933)

Ha pucyHke npepacTaBneHo MoneKynsipHo-(unoreHeTUYECKOe AePeBO LiBETKOBbIX PacTEHUI, Ha KOTOPOe HaNloXKeH 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

Magnoliidae

pe
Nymph Aust Chlor Pi

iper Ca Magnol Laurales Monocots Eudicots
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OnwpaRCb Ha AaHHble 3TOro AepeBa, yKaXkute AN KaXaoro us cnepyrolimx yTBep)KAeHMﬁ, fIB/IA€TCA OHO BEPHbIM UN
HeBEepHbIM:

OTBeT yYyeHuKa

I'pynna Austrobaileyales siBnsetcsa nonudunetTmyeckown;

'pynna Austrobaileyales siBnaetca napadunetTnyeckown;

B rpynne Monocots Bce npeficTaBUTENN UMEIOT LIBETKU C LIUKIIMYECKUM DUINOTaKCUCOM;
Mopsagok Nymphaeales Bxogut B rpynny Magnoliidae;

Bce npepcTtaBuTenu rpynnbl Eudicots MMetoT LBETKM CO CnMpanbHbIM GUIIOTaKCUCOM;
MpepcTaBuTENN CO CNMPasbHbIMU LiBETKaMK 06pasytoT 0fHY MOHOMUIETUYECKYIO FPyMmy.
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Bpema oTBeTa: LL UL AL TS L301D

Bannbl: 3us3

3apaHue 4 (ID11) (3apava Ne 1263940)

Ha (bOTO Maoﬁpa)«éu Mo3r npep,cTaBuTenev"l ofiHOro U3 Knaccos nogruna Mo3BoHoOYHbIe.

I'IpoaHanVlaupyv'lTe dJOTOrpa(bMIO W AN KaXXaoro us cnepyrowmx yTBep)l(AeHVIﬁ YKaXKute ABNiseTcA OHO BEpPHbIM WU

HeBepHbIM:

OTBeT y4yeHuKa

« W306paxeEHHbIn Ha HOTO 06beKT NPUHAAIEXUT NpefcTaBUTeNsM Knacca Aves;

« OTOT MO3r BK/ItOYaeT B cebs 4 oTAena;

v Ha doTo xopoLuo BUAEH CpefHUit MO3TT;
9T10T MO3r HE NpuHaanexxuT npefcTaBUTeNIsIM CUCTEMATUYECKO FPYMMbl C IMCCaHLedaNIMYeCKUM CTPOEHUEM
rofIOBHOrO MO3ra;

« [1of06HbI MO3T XapaKTepeH BOTHUCTOMY NOMNyrato v fJOMaLUHen KypuLe;

% Mo3r nogo6HOro CTpoeHNs XxapakTepeH BceM npeacTeuTensam Mammalia, Carnivora.

Bpems oTBerTa: 22022021 14:23:18

Bannbi: 2.5u33

3apaHue 5 (ID12) (3anaua Ne 1263947)

Ha ¢oTo u3o6pa)kéH Mo3r npegcraBuTeneit 0OQHOro U3 Knaccos nogruna Mo3BoHoOUYHbIe.




Mpoaxanuaupyiite potorpaduio U AN KaXK[Oro U3 CNeAyoLLUX YTBEPXKAECHUIA YKaXKUTE AABNAETCS OHO BEPHbIM UNn
HeBepHbIM:

OTBeT yyeHuKa

X 1306paXkéHHbIN Ha GOTO O6BEKT NPUHAANEXUT NpeAcTaBUTENSAM Knacca Mammalia;
«  OTOT MO3r BKJ/ItOYaeT B cebs 4 oTAena;

X Ha doTo npofonroBaTblii MO3I HE BULEH;

X CpefHWIn MO3T He 3aKpbIT NepeHUM;

X [lepefHuit MO3r He 3aKpblBaeT CPeHWiA;

v MO3XXeUOK 3HaYNTENbHO MEeHbLLEe Mo pa3Mepy, YeM CPeAHUIA MOS3T.

Bpems oTBeTa: 22.02.202114:23:20

Bannbl: 1.5u33

3apaHue 6 (ID17) (3anava No 1263956)

MepBbIM 1 BaXKHbIM 3B€HOM CBEPTbIBaHUSI KPOBMU SIBNISIETCA arperauusi TpoM6ouuToe ¢ hopMUpOBaHMEM NEPBUYHOrO
Tpom6a. [ins ahdeKTUBHOI arperaLum TPOM60OLMTOB TpebyloTcs BHeLLHKUe (MNa3MeHHble, TKaHeBbIe) U BHYTPeHHue
(Tpom6ouuTapHbIe) MHAYKTOPbI arperayum, a Takxxe cneyuduyeckue rmuKonpoTenHoBbie peuenTopbl (GP) ans
cBAI3bIBaHUA GUGPUNNAPHBIX 6enKOoB (HUTK KonnareHa u pubpuHoreHa). HapylweHue pa6oTbl NepeuncneHHbIX
3N1EMEHTOB NPUBOAUT K ANINTENbHBIM KPOBOTEUEHUSIM.

KoJutaren

®u6GpUHOTreH

TPOMBOLIUT
®akTop

BuieGpanza CEKPEILIMA BAB
C 2
GPIB 7

peune Cepo*romm GPIIB /Il
duGpUHOreH penenTop

TPOMBOLUT

I'mcramuH

Tpom6GoKcaH
AipeHa/IuH PakTop £

TpoMGoKcaH Bunne6panaa
IV pakTop ’
ajipeHauH AL W ' Kosiaren

Tpom6un

[ins AMarHOCTUKM NaTo/Norui arperalum TpPOM60OLUTOB NPUMEHSIETCS METO/, arperaToMeTpuu in vitro no BopHy:
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100%

BTopas Bos1Ha




arperagum

Jlo6aBieHHne
CTUMYJISTOpA
arperauyu

arperanms

IlepBas BoJiHa
arperanuu

0%

Bpewms, MUH
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M pUcTOLeTUH (QaHTUBUOTUK, CTUMYNIUPYIOLLWIA NpucoesuHeHue akTopa Bunne6panga k GP1p peuentopy).

TpeMm nauymeHTaMm C NOBbILLEHHOI KPOBOTOUMBOCTbIO MPOBESIN arperaToMeTpuio no BopHy (KpacHblii LBET) U CpaBHUAM C
HOpPMoOW (CUHWIA LBeT).
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Bpems, MuH

arperanus

MpoaHanusupyiiTe NnpuBeAeHHbIe arperaTorpaMMbl U 415 KaXKA,0r0 U3 creflylolux yTBEPXXAEHUI YKaXKuTe sBnseTcs
OHO BEPHbIM WJIN HEBEPHDbIM:

OTBeT yYyeHuKa

Bpems

Bbannbi:

v [lepBasi BofHa arperauuv o6ycrnoBneHa aerpaHynsiLuei TPOMGOLUTOB;

X Y nepBoro nauueHTa MOXeT 6bITb 06HapyXeH AeduunT dhakTopa BunnebpaHaa;
X Y BTOpOro nayueHta Habnogaetcs geduumt GPIIB/lla penyenTopos;

% Y BTOpOro nauueHTa HabntofaeTcs HU3Kas CTeneHb AerpaHynsauum TpPOMGOLUTOB;
X Y TpeTbero nauueHTa Habnogaetca gedpuumnt GPIIB/Ila peyenTopos;

v Y TpeTbero nauveHTa MoXeT 6bITb 06HapyxeH aedpuumT GPIB peuenTopos.
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3apaHue 7 (ID18) (3anava Ne 1263962)

UccnepoBaHue 3paykoBOro 1 akKoMoaLMoOHHOIoO ped)nel(ca — HeoTbeMJieMas 4YaCcTb HeBpPOJIOrM4eCcKoro ocMoTpa,
MO3BONIAIOLLEN0 YCTaHOBUTD JIOKaNu3aLMio U pa3mep oyara nopa)keHusi B HepBHou cucteme. lNpu npoBeaeHun
3paykoBoro pegnekca MYYOK SIPKOro CBeTa Harnpas/filoT B MoJle 3peHnsl NpaBoro rnasa, a 3aatemM — niesoro rnasa. lMpu
npoeepeHuun pedmeKca aKKomMopgauuu HEBpOnOrMHECKMﬁ MOJIOTOYEK WU PYYKY NOCTENEHHO npu6nm|(a|oT K nepeHocuue

naumeHTa, GOKyCHpYIOLLLEro B3rnsA Ha AaHHbIN NpegMeT.

3payKoBbIf pedJiekc Pednexc
X AKKOMOJalHuH
KoHcTpHKTOpP
5 3payka
’ 5 b
Pecununasn
MblIIa
CeTyaTKa
MeuanbHas
PecHUYHBIH npsaMas MblIla riaasa
TaHTJIHH

[IpeTeKTaabHbIE
arpa

JlaTepaabHoe
KOJIEHYaTOE TEJN0

3puTesibHad Kopa
TOJIOBHOTO MO3Ta

MayquTe CcXeMaTu4Hble V|306pa)|(euml HEepPBHbIX KOHTYPOB, O6Cﬂy)KMBalOUJ,VIX 3pa‘-IKOBin7I M aKKOMOJ,aLlMOHHbIN
ped)nel(cm, W AN KaXX[oro us cnepyrowmnx yTBeP)KAeHVIﬁ YKaXKute ABN€TCA OHO BEPHbIM WU/IU HEBEPHbIM:

OTBeT y4yeHuKa

% Tena ahdepeHTHbIX HEMPOHOB, 06CY)KMBAIOLLUX 3TW PedeKCbl, PAacrofioXKeHbI B MOKPbILLIKE MOCTE;
B HOpMe Mpw OCBELLEHNI NPaBOro rnasa NPOMCXOAUT NMPSIMOE CYXKeHUe NPaBoro 3payka U CoApY>KeCTBeHHOe

CY>KeHMe NIEBOro 3pauyka;
Mpun NpaBoCTOPOHHEN Nepepeske 0TPOCTKOB adepeHTHbIX HeiPOHOB, 06CITY>KMBAIOLLMX 3PAaYKOBbI pednekc, nesbii

3payok 6yAeT Cy>XaTbCA TOJIbKO Npn NpAMOM OCBELLEeHUN NNeBOro rasa;
Mpu nopa)xeHn NOBEPXHOCTHOW (AOpCBﬂbHOﬂ) YacCTu NpeTeKTallbHbIX A4ep 3pavykuy Cy>XarTCA TOJIbKO B OTBET Ha

ApKOe OCBeLLeHWNe, HO He Ha akKkOMOAaLMIo;
Mpu oTeke Mosra caaBnnBaHune Ten apdepeHTHbIX HENPOHOB, 06CAYXMBAIOLLMX 3TH pedeKchbl, MpuBeaeT K

pacxoAsLLemMycs KOCOrIasuio U Cy)XEHMUIO 3paykoB;
MoBpex/eHue KpacHoro sapa (Ha cxeme 0603HaYeHo Kak «Kf») HepeaKo CONpOBOXAAETCA PaCXOAALMMCS

Kocornasmem n ogHOCTOPOHHUM MUAPUA3OM.

Bpems oTBeTa: 22.02.2021 14:23:42

Bannbl: 2u33

3apaHue 8 (ID22) (3anava Ne 1263967)

B am6puoHanbHOM pa3BUTUM NN0A0BOI MyLIKK Drosophila melanogaster 60nbluyto posib UFPalOT reHbl ¢ MaTEPUHCKUM
apdpekTOM. 3TU reHbl TPAHCKPUGUPYIOTCA B opraHu3ame Matepu u ux MPHK nocTtynaioT B siliLekneTky. OguH U3 Takux
reHoB — bicoid. [ina onpepeneHns GyHKLMIA 9TOro reHa yyeHble U3yuynnu passutue nmunHok D.melanogaster,
MOJTyYEHHbIX OT CAaMOK C MYTaHTHbIM (HedyHKLUOHaNbHbIM) reHoM bicoid. YueHbie BBoaunn MPHK aToro reHa B pa3Hble
Y4YacTKM1 JIMYUHOK U CNeAUNN 3a pa3BUTUEM CErMEHTOB Tesnla. PUCYHOK HUXKe UnntocTpupyeT pesynbTaTbl 3TOro
aKcnepumeHTa. KpacHbIM Kpyrom otmeueHo mecto BBeaeHuss MPHK bicoid B nnuuHky. O603HaueHus: bicoid wt —
JINYMHKM, NMOJTyYeHHble OT CaMOK AUKOro TUNa; bicoid- — NMYMHKK, 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 - bicoid - bicoid wt

@@@@@
-

PaccMoTpuTe pe3ynbTaTbl 3TOro 9KCNEpUMEeHTa U AN KaXKA0ro U3 crefyoLLmx yTBep)KAeHMﬁ YKaXKute ABNS€TCA OHO
BE€PHbIM U/N HEBEPHbIM:

OTBeT yyeHuKa

« bBenkoBblIii NpoayKT reHa bicoid Heo6xoAnM Ansi pasBUTUS NepesHel YacTu Tena;

v Cneunanusauums CErMeHTOB Tefa onpefenseTcs rpafiMeHToM KoHueHTpauun MPHK bicoid;

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

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

% bBenkoBbiii NpoayKT reHa bicoid Heo6xoAnM ANsi pasBUTUSA TENbCOHa;

% bBenkoBbIi NPoAyKT reHa bicoid onpefensieT [opco-BeHTpanbHy (CMHa-6ptoXo) NoSIAPHOCTb IMOPUOHA.

Bpems oTBerTa: 22.02.2021 14:23:45

Bannb!: 3ns3

3apaHue 9 (ID23) (3anaua e 1263970)

Ha pucyHke nokasaHa KapTa niasamugbl R1, KOTOpylo MOXKHO 06HapyXUTb B KneTKax 6akTepuu Escherichia coli. 9ta
nia3Muga UMeeT [0CTaTOuHO 60Mbluoli pa3Mep — 95 TbicsiY Nap HYK/1IeOTUAO0B, U COLEPXKUT HECKOJIbKO reHoB. B
YacTHOCTH, reHbil bla, cat, aph, aad v sul koaupyoT 6enku, o6ecneynBatoLLe YCTONYMBOCTb K aHTUBMOTUKAM
AMMULUANNHY, XNopaMpeHUKoy, KaHaMULIMHY, CTPENTOMULMHY U cynbdaHnnaMmaaM, COoTBETCTBEHHO. B aToit
nnasmMufe 3aKoaupoBaH reH 6enkoeoro TokcuHa hok (parB), KoTopblii pa3pyliaeT Mem6paHy KNeTkM, a Takxke reH PHK
sok, koTopas komniiemeHTapHa yyacTky MPHK hok. [iBoitHas cnupanb mexxay PHK sok n MPHK hok y3HaeTca PHKa3soii
1l, koTopas pa3pywaeTt MPHK hok. PHK sok siBnsieTcsi HecTabunbHoM, ee BpeMsi XXM3HU B KJIeTKe HeBeNUKo (B oTinuue
oT MPHK hok). l'eH repA koaupyeT 6enoK, Heo6XxoaMMbIii AN1A 3anycKa pennukauum nnasmuabl. FeH copB KogupyeT
6en10K, KOTOpbIVi NoAaBAAET TPAHCKPUMNLIUIO FreHa repA, yaepikuBas ee Ha HU3KOM ypoBHe. CUHMM LiBEeTOM Ha KapTe

OTMeueHbl reHbl, Kogupylolme 6enkn, Heo6XxoaMMble Al KOHbIOraLuK, a TaK)Ke NocnefoBaTeNbHOCTH, perynmpyiouiue
KOHBIOraumio.
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Aﬂﬂ KaXxaoro us cnepyrouimx yTBep)l(AeHMFI YKaXKxute ABN€TCA OHO BePHbIM U HEBEPHbIM:

OTBeT yYyeHuKa

[eHbl yCTOMYMBOCTU K aHTUBUOTUKAM Aat0T 9BONIOLMOHHOE NPEenMyLLECTBO KieTkaM, 061afatoWwmm JaHHOM
nnasmuaon;

X Knetku, KOTOpble NpU fENEHUN NOTEPANU AaHHYH MaasMuay, NornbaroT n3-3a AeicTBus TokcuHa hok;
« B aToit nnasmuge fosmkHa 6bITb 3aKoaMpoBaHa co6¢cTBeHHas PHK-nonvmepasa;



% KreTku, copepxaluye aaHHyto nnasMuay, nornéatoT oT 4eCTBUS ToKcuHa hok;

% KneTku E.coli, He coaepxaluue aTy nnasmuay, 061afaroT yCTOMYMBOCTbIO K TOKCUHY hok;
[aHHas nnasMuaa MMeeT MOAY/IbHOE CTPOEHUE — eHbl, BbIMOJHAOLME CXOAHbIE DYHKLMM, PACTIONOoXeHbI PALOM
APYT C ApYroMm.

Bpems oTBeTa: 22.02.2021 14:23:47

Bannb!: 2un33

3apaHue 10 (ID28) (3agava N2 1263976)

lIOHble HaTypanucTbl MeTa u KaTa n3yyanu 3aKkOHOMEPHOCTM Hacnef0BaHUsl NPU3HAKOB Y ApakoHoB. MeTsa nbiTanca
HaliTU 3aBUCUMOCTb MeXAyY Hac/nefoBaHMeM oKpaca U LiBeTa nnameHu. A KaTs nsyyana Kak cBsizaHbl Hacnefj0BaHue
oKpaca u uBeTa rna3s. Pe6siTa npoaHanu3aupoBasnmn AaHHble O CKPeLLMBaHUM APaKOHOB B MUTOMHMKE 3a nocnegHue 5 net
1 06Hapy)Xunu cnegyioluee.

or CKpelyBaHNUA YUCTONMOPOAHDbIX KPaCcHbIX APaKOHOB, UMEIOLLLUX KpacHoe njiaMa ¢ YUCTONOPOAHbIMMU 3€e/IeHbIMU
APakKoHaMy, UMeLW UM XKXeJiToe NnamMa B F1 BCe NOTOMKM 6bl1n KpaCHbIMU U u3Beprasnu Xestoe nnamsa. B
aHanusupyoLweM cKpewimsaHMm nony4ynnocb 4 cbeuomnuqecxux Kniacca NOTOMKOB B paBHbIX COOTHOLUEHUSIX.

OT CKpeLLMBaHUS KPacHbIX APAaKOHOB C KapUMU rnasamim U 3eneHblix ¢ 3eneHbiMu rna3amu B F1 Takxke Habnoganocb
eiMHoOo6pasue, Bce MOTOMKM 6bIM KpaCcHbIMU U UMeNU Kapue rnasa. B aHanusupyloweM ckpewymBaHum nosnyyanochb 4
(eHoTUNMYeCKMX KNacca NOTOMKOB, HO 90% U3 HUX UMeNK TaKoli e GpeHOoTUN, KaK X POAUTENMN U ToNbKO 10% 6binn
nn60 KpacHbIMU € 3e/IeHbIMU rNa3amu, MM60 3eneHbIMU C KapuMU ra3amu.

Ha ocHoBe BbIfIB/IeHHbIX 3aKOHOMepHocTei MeTa u KaTa caenany BbIBoAbl U BbICTYNWUM C AOK/IAZ0M Ha IOHHATCKOW
KOH(epeHLUH, rae BbIACHUIOCH, YTO HEKOTOPbIe BbIBOAbI OLUIMGOYHDI.

YKaXKxute ANsl KaXXA0ro U3 ciefyowmux BbiIBOA0B, CAeNTaHHbIX pe6ﬂTaMM, ABNAETCA OH BEPHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

VccnepoBaHus 0AHO3HAYHO MoKasanu, 4To asfesb KPacHOro oKpaca AOMUHAHTHbIN;

M3BepraTb KenToe nnams MoryT Kak JOMUHAHTHbIE FOMO3UIOTbl, TaK 1 FreTEPO3UroThl, T.e. AOMUHUPOBaHUE MOJSTHOE,
3eneHble rnasa HaboAATCA TOIbKO Y PELIECCUBHbBIX FOMO3UIOT;

[eHbl, 0TBeYaloLWwme 3a hopMMUpoBaHMe OKpaca 1 LBeTa MniaMeHu, HaXoAATCS B PasHbIX XpOMOCOMaX;

YeTbipe heHoTUNMYECKUX Knacca B F2 060MX NCCNefoBaHWi ABNSIOTCA Pe3yibTaToOM Clly4altHOro pacxoXAeHuUs
XPOMOCOM B MeMN03e;

B KaTMHOM uccnefioBaHum Ans BbiBAEHWUS NPUYKUHBI NoABAeHNs 10% NOTOMKOB, MMetoLLMX GEHOTUM OTINYHBIN OT
POANTENBCKOro HEO6XOAUMO CKPECTUTb UX C JOMUHAHTHOM FOMO3UIOTOM M OLLeHUTb pacLLersieHume.

X X X XX

x

Bpems otera:  22.02.2027 14:24:41

Bannb!: 1us3

3apaHue 11 (ID29) (3agaua Ne 1263981)

Y ApakoHOB 6enoK, KoaupyeMblii reHoM X yyacTByeT B Pa3BUTUM POroBbiX YeluyeK. MoCKoJIbKy Yellyn He TOJIbKO
NOKPbIBAIOT TeNo, HO U GOPMUPYIOT rpebeHb U BbIPOCTbI Ha XBOCTe, MyTaLuK B reHe X OKa3bIBalOT BAUsIHUE CPa3y Ha
TpU NpusHaKa. Takoe siBfieHne Ha3biBaeTCs MIeNOTPONHbIM (MHOXKECTBEHHbIM) 3 (eKTOM reHa.

Oco6u AUKOro TUM UMEIOT KPYMHbIe Yelllyu, MPSIMOii rpe6eHb U BbIPOCTbI Ha XBOCTe. [IOMUHaHTHbII annenb reHa X,
JleTa/ibHblii B rOMO3UIoTe, B reTepo3UroTe AaeT MeJiKue NOKPOBHbIe Yellyu, BONTHUCTbIi rpe6eHb U OTCYyTCTBUE
BbIPOCTOB Ha XxBocTe. [pU 3TOM BepOSITHOCTb NPOSIBJIEHNS 3TUX NPU3HAKOB pa3Hast. Menkue yewwyu hopmupyrotcs y
BCex 6e3 UCKMIOUEHUs1 APAKOHOB, UMEIOLL X AOMUHAHTHbII afienb, BOSIHUCTbIN rpe6eHb TONbKO Y NOMOBMHDI, a
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT NULUb Y % obnagaTeneil AOMUHaHTHOro annens. Takas 0cO6eHHOCTb Ha3blBaeTCs
HernosnHasi NeHeTPaHTHOCTb NneiloTponHoro addekTa.

WUccnepoBaTeny ApakoHOB CKPECTUNIM CAMKY C MEIKMMM YellysiMU C CaMLIOM JUKOTo TUna. YKaXxuTe Ansi KaXAoro us
cnepyoLMX YyTBEPXAECHUNA, ABNSETCSA OHO BEPHbIM UM HEBEPHbIM:

OTBeT yYyeHuka

v Camel ABNSI€TCA peLieCCUBHON rOMO3UIroTOw Mo reHy X;

« Camka C MenK1MM YeLlysiMu MOXET 6bIT TOIbKO reTepo3nroTom no rexy X;
OT faHHOro CKpeLMBaHns ¢ BEPOATHOCTbIO 1/2 MOXHO MOJTy4YNUTb MOTOMKOB C KPYMHbIMU YellySaAMU U BOJTHUCTbIM
rpe6Hem;

o T




FHOUTUMKW, NMELLVIE 1TUJIDKU MEJIKNE HELWYN NMIERU T 1dKUV XKE I EHU I UITT, KAK W TTUTUMKWN ViIMERLWLME VAHUBPEMEHHU
MeJIKMe YeLlyu 1 BOSTHUCTbI rpebeHb;

or AaHHOro cKpewmBaHua NOTOMKMN, oénanarou.wle OAHOBPEMEHHO MeNIKUMUN YellyaMu N OTCYTCTBUEM BbIPOCTOB Ha
XBOCTe, MOTYT POAUTLCA C BEPOATHOCTbIO 1/8;

% Y MOTOMKOB OT [JaHHOrO CKpeLBaH1A MOXET 6bITb YeTbIpe pasHbIX FreHoTMNa.

v

v

Bpems oTBeTa: 22022027 14:23:51

Bannb!: 3uns3

3apaHue 12 (ID32) (3anaua Ne 1263987)

Ko6pamu HasblBaloT NpefcTaBuTeneii HeCKONbKUX poao. cemeiictea Acnugpbl (Elaphidae). Yrpoxkatowee noeepeHue
KO6pbl XOPOLLIO M3BECTHO: OHa NPUMNOAHMMAETCS, pa3fAyBaeT KanioLLOH U, eC/IM ONacHOCTb He Ucye3aeT, 6pocaeTcs Ha
NPOTUBHUKA U KycaeT. Ho HekoTopble KO6Pbl HayuUNUCb He GpocaTbecs Ha Bpara, a BbICTPeNIMBaTb B Hero oM. Hmke
npeacTaenieHo ¢punoreHeTuyeckoe aepero (Kazandjian et al., 2021) HekoTopbix BUAOB Ko6p. KpyroBbiMu guarpaMmammu
0603Ha4YeHO COOTHOLLEHMe KOMMOHEHTOB AAa. 0603HaueHus Ha apese: African — adpukaHckue, Asian — asmaTckue, non-
spitting cobras — Henntolowmecs ko6pbl, spitting cobras — nnlolowmecs Ko6pbl, outgroups — BHeLHWe rpynnbl, Toxin key
— KOMMOHEHTbl TOKCUHOB.
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I'IpoaHanusupyﬁTe npeAcTaBNeHHbIN PUCYHOK U, ANns Ka)Xaoro us cnepyrowimx yTBep)KAeHMﬁ, YKaXxuTte, ABNeTCA OHO
BE€PHbIM WU HEBEPHbIM!

2.0 million years

OTBeT yYyeHuKa

« Cnoco6HocTb neBaTbCst SAOM KOGPbI MPUoGpesnin MUHUMYM TPUXAbI;

Bce nntotolmecs a10M Ko6pbl o6uTatoT B Adpuke;

OweinHukoBasi kobpa (Hemachatus haemachatus) — eJMHCTBEHHbI NpeACcTaBUTENb acnNUAOB (M3 PACCMOTPEHHbIX B
cTaTbe), He oTHocsWMICA K poay HacTosiwme ko6pbl (Naja) 1 cnoco6HbIv nneBaTbes AL0M;

OTHOCUTENbHO MPUMUTHBHbIE KOBPbI, 6NIM3KKE K 06LLeMy NpeAKy rpynrbl, 0TIMYatoTCs 60/bWMM pasHoobpasmem
TOKCWHOB B COCTaBe A3;

AdpukaHcKune Kobpbl — MOHohUIEeTUYeCcKas rpynna;

Kak B crlyyae a3unartckux Kobp, Tak U B cilyyae appuKaHCKUX Ko6p, 6nvkaiiime pogcTBEHHUKN rPpyNMbl MHOOLLMXCS
BWZO0B OT/INYAOTCA MOBbILLEHHO KOHLeHTpaLueit TokcuHa PLA2 (dochonunasa A2).

X

X

Bpems oTBeTa: 22.02.2021 14:23:53

Bannbi: 2.5u33

3apanue 13 (ID35) (3anaua e 1263992)




B Y>XU3HEHHOM LUKe BbICLUMX paCTeHVIﬁ NpUCYTCTBYeT YepenoBaHue Nososoro u 6ecnonoro NoOKoneHui.

Huxe npuBeieHbl PUCYHKM C Pa3fIMYHbIMM YaCTAMM pacTeHMiA:

Mocne paHHOM HOPMYNMPOBKM 3afiaHUS MPUBEAEHbI TPU CTON6L,a 3/1EMEHTOB AJIl COMOCTaBNEeHUs:

B neBoM cTon6ue npMBefeH CNMCOK TAKCOHOB (CMUCOK U36bITOYEH — €CTb JIULLIHKUE TAKCOHDI).

B cpepHeM cTon6Le yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKM NMpUBEJEHbI Bbille).

B npaBom cTonb6ue npuBeAeH cncoK ¢a3 XU3HEHHOro LuKa (CMMCOK U36bITOYEH — ecTb NuLHUE ¢a3sbl).

CooTHecHuTe YacTi pacTeHWid, U306paXKEHHbIE Ha PUCYHKaX, C TAKCOHaMM, K KOTOPbIM OHU NpUHagnexar. Onpefenure, K
KaKoii (pa3e YKU3HEHHOrO LiMKJIa OTHOCATCS JaHHble CTPYKTYPbl pacTeHuil (yUMTbIBaTb TONIbKO TO, YTO HEMOCPEACTBEHHO

BUAHO Ha PUCYHKaX).

Kaxzblii 371eMeHT 13 CpesJHero CTos6La MOXHO COeIMHUTb CTPEIKON TOJIbKO C OIHUM 3/IeMEHTOM B JIEBOM CTOJI6LIe U C
OZHUM 3/1IEMEHTOM B MPaBoM CTo/6Le. Kaxgas cTpesika oT a/leMeHTa JIeBOro CTo/bLa K 3/1eMEeHTY CpegHero ctonbua
AOJIKHA 6bITb YHUKAJIbHOM, @ OT Pa3HbIX 3J1EMEHTOB CPEAHEro CTO16Lja MOXHO POBECTU HECKOJIbKO CTPEIOK K O4HOMY
371eMeHTy npaBoro cTos6ual

/1151 TOro, YTO6bI POBECTYU CTPEJIKY MEPETAHNTE MbILLUKON 3/1IEMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOIo OJKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY dNI€MEHTaMu MOBTOPUTE UX
nepemetyeHme.

A) Knacc MokpbiToceMeHHble (Angiospermae) 1) Tonbko rametoduT (n)

fPVICyHOK 1
B) Knacc CocHoBble (Pinopsida) \ A1) Tonbko rametoduT (2n)



L | L |

| C) Mogotaen ManopoTtHuku (Pteridophytina) | 11) Tonbko cnopocut (n)

PucyHok 2
\H'

‘ D) Knacc XBowoBble (Equisetopsida) 1IV) Tonbko cnopouT (2n) ‘

‘ E) Otaen MnayHoBuaHble (Lycopodiophyta) T 1V) FameTtoduT (n) 1 cnopoduT (2n) ‘

’ F) Otaen Mxu (Bryophyta) ‘ ’ VI) FametoduT (2n) n cnopodut (n) ‘

Bpems oTBeTa: 22.02.2021 14:23:56

Bannbi: 2.5u35

3apanue 14 (ID37) (3anaqa N2 1264024)

CkeneTHble 3/IeMEeHTbI npeAcTaBuTeneﬁ Knacca Aves UMeIOT XOpOLLO U3BECTHble 0CO6EHHOCTU BHELUHEro CTpOEeHuS.

Huxe npusefieHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHBIX:

Mocne paHHON d)OpMyIWIpOBKVI 3apaHua npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /1 CONOCTABJIEHUSA:

B neBom cTon6ue npueeAeH CNUCoK Ha3BaHUIi KOCTEN NN CNOXKHbIX KOCTHbIX 06pa3OBaHMﬁ (CI'IVICOK N36bITOYEH — B
HeM eCTb JiullHue TepMMHbI).

B cpeaHeM cTonbue ykasaHbl HoMepa doTorpadmii KocTeii (camu GoTo NpuUBeAEHbI Bbilue).

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

Bam Heo6x0MMO onpeaenuTb HasBaHMe KOCTH (B HEKOTOPbIX C/ly4asX — CNOXXHOro KOCTHOro o6pa3oBaHusl) U
COOTHECTH C NOAXOASALLEl el XapaKTepMCTMKON U3 cnucka (MacluTab Ha oTo He BbifiepXKaH).

Kaxgbivi aneMeHT n3 cpeHero cTON16L4a MOXKHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTosbLe u c
O4HUM 3J1eMEeHTOM B rnpaBom cronéue. Kaxzas CTpeJsiKa JOJIXKXHa 6bITb YHUKa/IbHOW, T.€. MPOBECTU fiBE CTPESIKU OT ABYyX
3/IeMeHTOB cpefHero cTonbuya K O4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (M}'IM npaBoro) cTon6a Henb3s!

55 Toro, 4T06bI MPOBECTY CTPEJIKY MEPETSHUTE MBILIKOM 31eMEHT K KOTOPOMY Bbi IPOBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATYU CTPEsIKa U OTrycTUTE. YTO6bI OTMEHUTBL CTPEISIKY MEXAY /1eMeHTaMu OBTOPUTE UX
nepemeLyeHue.




OTBeT y4yeHuka

I) KpenuTca HemnocpeAcTBEHHO K depeny npu nomowmn 1
MblLLenKa

’ A) ATnaHT ‘ ’ 1) Y nTuy ux MoxeT 6b1Tb 0T 11 o 25 ’

II) FfonoBKa 3ToM KOCTU BXOAMUT B BEPTYXKHYIO BNagnH ’
‘B)Ee}lpeHHaﬂKOCTb ‘ ’ ) Fonoska aToit Koc OA €PTNYXKHYIO BNafuHy

IV) fiBnseTcs cTunonogmemM Ha nepegHei KOHeYHOCTH ’
‘ C) MNneyeBas KocTb ‘ ’ ) A pea

I V) CpacTatoTcsi BMECTE W SIB/ISILOTCS YacCTbio Mosica nepesHmnx
KOHeyHocTen

‘ D) FpyAHble MO3BOHKM

doTo 1

I E) KocTu ronieHmn I

VI) K Helt KpenaTcsi BTOPOCTeneHHble MaxoBble nepbs ‘

Hi

doTo 2

‘ F) LieBka
VIl) CocTaBnstOT 4acTb OCEeBOro cKenera, K afieMeHTam

KOTOPOi NpuKpennsitoTcs pébpa

‘ G) CnoxHblit KpecTel,

VIII) BxoauT B cocTaB rnosica NepefHWX KOHeYHocTel W

’ H) BesbiMAHHas KocTb pacnonaraeTcsa fopcasibHO

IX) ABnsieTcst YacTblo CBOGOHO 3ajHEN KOHEYHOCTU U HOCUT

‘ 1) JlonaTtka
Hay4Hoe HasBaHue TN6noTapsyc

X) CoCTOWT U3 MOAB3AOLIHON, CefanuHON W OGKOBOW
KocTew

‘ J) Knroumupl f
|

| K) JlokTeBas KoCTb

XI) YacTb oceBoro ckeneta, o6pas3oBaHHas B pesy/ibTaTe

‘ L) TUNUYHbIN WEeNHbINA NO3BOHOK ‘
cpacTaHusi HeCKOJIbKUX ero OTAesIoB

Xll) CnoxkHoe o6pasoBaHue CBOGOLHON 3afHEN KOHEYHOCTH,
XapaKTepHOE UCKIHOUNTENBHO NTHULAM

Bpems oTeeTa: 22.02.20271 14:24:41

Bannb!: 0.5u35

3apaHue 15 (ID39) (3agaua N 1264020)

Cno)xHoe aHaTOMUYECKOe CTPOEHUE BHYTPEHHNX OPraHOB 06YC/IOBNEHO, BO MHOrOM, 0CO6E€HHOCTSIMU X Pa3BUTHUA B
aM6puoHanbHoM nepuoge (MUrpaLus KNeTok, NoBopoTbl, anonTo3 U ApYriue MexaHu3mbl).

Huxke npuBefieHbl cXeMaTUYHbIE N306paXKeHUss IM6PMOHANBbHOrO Pa3BUTMS PA3NIMYHbIX aHATOMUYECKNX 06pa30BaHWiA:

0 e
344




| ) | =4

Mocne paHHoI popMyNMpPOBKM 3afaHUs NPUBEAEHDI TPU CTON6LA ITIEMEHTOB /1Sl CONOCTaB/EeHUS:

B neBom cTonbue NpUBeAeH CNMCOK Ha3BaHW i aHATOMUYECKMX 06pa30BaHMii (CMUCOK M36bITOYEH — B HEM €CTb NIULLIHNE
TEpMUHbI).

B cpeaHeM cTonbue ykasaHbl HOMepa PUCYHKOB (CaMM PUCYHKM NPUBEAEHbI BbiLue).

B npasom cTton6ue npuBeAEeH CUCOK Ha3BaHUI OCHOBHbIX CeKpeTupyemblix 6MoNoruYecKy aKTUBHbIX BELL,ECTE (CHMCOK
U36bITOYEH — B HEM €CTb JIULLIHNE Ha3BaHMﬂ).

Onpep,enuTe aHaToOMU4yeckoe oGpaaoBaHue no cxemMaTU4HoOMy M306P3)K9HVIIO ero 3M6PMOHaﬂbHOr0 pa3BUTUA, a TaKXKe
YKaXxute, oCHOBHO€ 6Monoruyecku aKTUBHOe BeLlL,ecTBO, KOTOpoe ceKpeTupyeTca AaHHbIM 06pa3OBaHMeM. O6paTuTe
BHMUMaHue, YTO oépasosauun 0 KOTOpbIX UAET peyb Ha CXxeMax OTMe4YeHbl CUHUM LIBETOM. Ecnu BbI cunTaere, YTo
AaHHOe aHaToOMu4yeckKoe oGpaaoBaHue CeKpeTupyeT HeCKOJIbKO 61oNoruYecKu aKTUBHbIX BEeLL,eCTB, TO HY)XHO Bbl6paTb
OAHO, KOTOpoe BbiaensaeTcsa B Han60/IbLUMX KONIMYECTBAX U/IN CBSAI3AHO C OCHOBHOM dJyHKLWIeﬁ AaHHOro o6paaoBaHm|.

Kaxkzblii a1eMeHT U3 cpefHero cTosbLa MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OfHUM 3/IeMEHTOM B JIEBOM CTO/I6Le U C
0HMM 3/IEMEHTOM B NpaBoM CTo6Le. Kaxxaas cTpesika 4o/ KHa ObITb YHUKabHOM, T.€. MPOBECTU ABE CTPESKU OT ABYX
3/71eMEHTOB CpeAHero cTonbya K 04HOMY U TOMY XXe 371eMeHTY J1eBoro (Miu npaBoro) cTonbya Henb3as!

/1151 TOro, YTO6bI MPOBECTYU CTPEJIKY MEPETAHNTE MbILLIKON 3/1IEMEHT K KOTOPOMY Bbl IPOBOAMTE CTPEJIKY MOBEpPX d/1eMeHTa
OT KOTOPOro AOJIKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY d71IeMEHTaMM MOBTOPUTE UX
nepemeLyeHue.

OTBeT y4yeHuka

‘ A) YXeHcKUe BHYTpeHHMe opraHbl PenpoayKTUBHON CUCTEMbI ‘ 1) AHrMOTEeH3UHOreH ’

’ B) My)XCKune BHYyTpeHHWe opraHbl pernpoAyKTUBHO CUCTEMbI ‘ 1) HaTpuitypeTudeckmii nentug, ’

‘ C) Cepaue 111) SHkedbanuH ’

1IV) Kanby1ToHUH

I E) OpraHbl BbIZENUTENBHON CUCTEMDI (MOYKU M MOYETOUYHMKM) ‘

‘ D) HapnoueuHuku

‘ V) CekpeTuH

Cxema 2

‘ F) WutoBnaHas xenesa ‘ VI) AnbaocTepoH ’

Cxema 3

‘ G) MonoBHOM MO3T ‘ ‘ VII) OpUTponoaTmH ‘

’ H) MeyeHb ‘ VIII) MporecTepoH

Cxema 5

‘ 1) MomkenynoyHas xenesa ‘ ‘ 1X) TpuncuH

‘ J) CeneseHka ‘ X) TecTocTepoH ’

‘ K) YXenyaouHo-KuLIeYHbI TpakT ‘ ‘ X1) Tumo3uH ’

‘ L) Nlerkue ‘ ‘ Xll) CypdakTaHTHbI 6enok A ’

Bpems oTeeTa: 22.02.2021 14:24:03

Bannbi: 2.5u35



3agaHue 16 (ID41) (3agaua N2 1264034)

C NOMOLLbIO FEHHON UHXXEHEPUN MOXKHO CO3[aBaTb reHeTUUYECKUEe KOHTYPbI, KOTopblie 6yAyT BbINOMHATb NpocTewme
noruyeckue onepauumn. FeHeTUYECKMUII KOHTYP — rpynmna reHoB, CBA3aHHbIX APYr C APYrOM aKTUBUPYIOLLUMU UK
penpeccupyloLuMU CBA3AMU.

Huxke npuBefieHbl CXeMbl NATU FeHETUYECKUX KOHTYpPOB (1-5), KoTopble BBOAUNUCH B KNeTKN 6aktepum E.coli. :

1 2 CvrHan A: apabuHosa

CurHan A: apabuHosa CurHan B: naktosa
Ps Pw
Ps Pw —
— —
|
Ps ara lac
araC mmm| [ GFP Ps
ara N - e
3 CurHan A: Fe?* 4 CurHan A: TpuntodaH
CurHan B: Tpuntodan Cwvirvan B: Fe?*
Ps Ps Ps Ps
——
—ﬁ‘ GFP TrpR GFP
fur Ps tre p fur trp
- S
[r——
Fur
Fur

CurHan A: apabuHosa
5 Curkan B: UAM®
Pw Pw
_[!_G'FP_\ _[!_G'F'P_\

ara tet cap lac

Ps Ps
[ araC | [ CAP ]
Pw Pw

0603HayYeHns Ha cxemax:

cTpesnka v Ps — cunbHbIi NPOMOTOP (AJ1 TPAHCKPUNLMK He TpebyeT NpucyTCTBUS 6enka-akTuBaTopa);

cTpenka u Pw — cnabbiil npomMoTop (415 TpaHCKpUNLumu TpebyeTcs 6enok akTuBaTop);

GFP - reH 3eneHoro ¢nyopecLeHTHOro 6esKa;

araC - reH 6enka-aKTMBaTOpPa, KOTOPbI CBA3bIBAETCA C MOC/E[0BaTEIbHOCTbIO ara nNpu fobaBneHun apabrHosbl;

CAP - 6enok-aKTUBaTOp, CBA3bIBAETCA C NOC/EA0BATEIbHOCTbIO cap MpyW Hanuuume B kneTke LAMO®;

Lacl — reH 6enka-pernpeccopa, KOTOpblIii CBSA3bIBAETCS C MOC/e0BaTeNbHOCTbLIO lac B OTCYTCTBUE NaKTO3bl;

TetR — reH 6enka-penpeccopa, KOTOpblii CBA3bIBAETCA C NOCNeA0BaTENbHOCTLIO tet B OTCYTCTBUE TETPALMKIINHA;

TrpR - reH 6enka-penpeccopa, KOTOpbIi CBA3bIBAETCSA C NOCNEL0BATENIbHOCTLIO trp NPy HanM4MmM B KNeTke TpuntodaHa;

Fur - reH 6enka-penpeccopa, KOTopblii CBA3bIBAETCA C MOC/eA0BaTENbHOCTbIO fur MpU BLICOKOM KOHLIEHTPaLN MOHOB
FeZ*

B cny4yae, ecnu Ha NnpoMoTope OAHOBPEMEHHO NPUCYTCTBYHOT 6enku aKTUBaTOp U penpeccop, To penpeccusa LOMUHNPYET.
Mocne paHHON d)opmynMpOBKM 3apaHuna npuBeaeHbl Tpu c'ron6|.|,a J/IeMEHTOB ANA conocTaB/ieHus:
B neBom CTOH6L|e npueeaeH CnUcokK onucaHuii MexaHusma pa60TbI reHeTU4eCKUX KOHTYpOB.

B cpeaHeM cTonbue ykasaHbl HOMepa cxeM (CaMu cXeMbl NPUBEAEHDI BbiLue).

B npaBom cTonb6Le vKa3aHbl TUNbl OTBeTa: aKcnpeccusa GFP B naHHoM cxeMe HabnoaaeTcs TONbKO B crieaviouLei (-ux)



KOM6MHaLK (-IX) CUrHaNoB.

CornocTraBbTe NoKa3aHHble KOHTYpbl ¢ Haubonee NOAXOAALLMM ONUCAHUEM MeXaHW3Ma PaboTbl KOHTYypa (cnucok A - E) u
¢ TUnoM oTeeTa (cnucok | - V).

Kaxgbivi anemMeHT n3 cpegHero CTON16L4a MOXHO COEAUHUTL crpenKoﬁ TOJIbKO C O[JHUM 3/71EMEHTOM B JIEBOM CTO/OLE U C
O4HUM 3J1EMEHTOM B npasom CTOJ'I6L{€. Kaxpgas CTpeJika JOJIXKXHa 6bITb kHVIKaﬂbHOﬁ T.€. MPOBEeCTU ABe CTPEJIKU OT ABYX
3J/IeMeHTOB cpejHero CTOJ'I6L{6 K O4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOIro (M}'IM npaBoro) cron6ua Henb3zs!

Jns Toro, yTo6bI POBECTY CTPEJIKY MePETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEesIKy Mexxay aJsieMeHTaMun noBTopuTe nx
nepemMetleHue.

OTBeT y4yeHuka

A) AraC B npucyTCTBUU apabuHO3bl aKTUBUpYeT
TpaHckpunuuio GFP, a Lacl B oTcyTCTBME NakTo3bl

nogasnseT TpaHckpunuuto GFP A Cxema
1 1) B oTCYyTCTBUM CUrHAMOB, B MPUCYTCTBUU TOJbKO
curHana A, B NpucyTCcTBUM 060UX CUTHANoB
B) AraC B mpucyTcTBUM apabuHO3bl aKTUBUPYET
TpaHckpunuuio GFP u Lacl, a CAP B npucytctsumn Cxema
UAM® akTuBupytoT akcnpeccuto GFP n TetR 2 Il) B npucyTcTBUM curHana A (cuctema Cc OfHUM
CUrHanom)
C) Fur B npucytctBum Fe2+ wunm TrpR B Cxema
nNpuCyTCTBUM TpUNTOhaHa NoAAaBNSAIT IKCNPECCUIO 3 Ill) B npucyTcTBUM TONMbKO curHana A wnu B
GFP NPUCYTCTBMU TOSIbKO CUrHana B
Cxema
D) Fur B npucyTcTBUM Fe2+ nofiaBnisieT aKCrnpeccuio 4 YIV) B npucyTcTBMM 060UX CUTrHaNoB ‘
TrpR, a TrpR B npucytcTBUMM  TpunTodaHa
MOAABNAIOT 3kcnpeccuto GFP ‘! Cxema V) B oTcyTCTBME 060UX CUTHANOB ‘
5

E) AraC B mpucyTCTBUW apabuHO3bl aKTUBMPYeT
akcnpeccuto GFP

Bpems oTeeTa: 22.02.2021 14:24:.07

Bannbi: 5unsb

3apanue 17 (ID43) (3anaua N 1264040)

Y ApakoHoB B rannonaHom Ha6ope 10 xpoMocom (n=10).

Huxe npuBeAeHbl Ha3BaHUA pa3nUyuHbIX (a3 UHTepdasbl U NpoLecca AeNeHus KNeToK:

®aza 1: Tenodasa Mutosa

®asa 2: MeTtadasa meitosa |

®aza 3: Tenodasa meiiosal

®a3a 4: MeTtadasa meiiosa ll

®asa 5: AHadasa meiiosa ll

Mocne paHHOM HOPMYNMPOBKM 3afiaHUA NPUBEAEHbI TPU CTONGL,a 3N1eMEeHTOB A/l COMOCTaBNeHUs:

B neBoM cTonbue npueepeH CNUCOK npoLleccos, NPOUCXOAALLUX C XpOMOCOMaMu B AaHHYIO ¢a3y (CIWICOK N36bITOYEH —
B HEM eCTb JIuLLHue npou,eccbl).

B cpepHem cTtonbue YKa3aHbl Ha3BaHUA pas3/IM4HbIX ¢a3 MHTePdJa:'}bI U npouecca gefieHus KieTok.

B npaBom cTon6ue npuBeAeH CMMCOK C KONMYeCTBOM XpOoMOocoM 1 HuTei [IHK Ha pasHbix ¢a3ax (CMUMCOK U36biToueH — B
HeM ecTb nuwHue TepMmuHbl. HO, OBPATUTE BHUMAHMUE, uTo konuyecTBo XxpomocoM u Huten [1IHK moxkeT coBnagaThb B
HecKosbKux ¢a3ax, T.e. 0fHa 1 Ta e Ludpa MoXKeT UCNONb30BaTbCA HECKOMbKO pa3):

CooTHecuTe a3bl MHTepdasbl U AeNeHUsi KNETOK, KONMYECTBO XPOMOCcoM U HuTel [IHK B KoHue KaXaoii da3bl u
npowecchbl, NPOUCXOAALMMM B 3TH a3bl.

Kaxgbivi a1eMeHT n3 cpeHero CTON16Lja MOXHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTonble u c
O4HUM 3/1EMEHTOM B NnpaBom cron6ue. Kaxaas CTpeJiKa OT 3J/ieMeHTa J1eBOro cTonbuya K 3J/IeMeHTYy cpefgHero cTon6uya

A0oJIKHa 6bITb YHUKa/bHOW, a OT Pas3HbIX 3/1IeMeHTOB cpefgHero CTO.I'I6Lla MOXXHO NMPOBECTU HECKOJIbKO CTPEJIOK K O4HOMY




3/1EMEHTY npasBoro cton6éuya!

/[lns Toro, 4To06bl IPOBECTYN CTPEJIKY NEPETAHUTE MbILLKOM 3/1eMEHT K KOTOPOMY Bbl MPOBOAUTE CTPEJIKY MOBEepX d/1eMeHTa
OT KOTOPOro AO/MKHA MATU CTPEsIKa U OTrycTUTe. YT06bI OTMEHUTH CTPESIKY MEX/AY d/IeMEHTaMu MOBTOPUTE UX
nepemetyeHme.

OTBeT yyeHuKa

A) [OHK pennuuupyeTcs, XpOMOCOMbl CTaHOBATCS
ABYXpoMaTuaHbIMU

B) B gunnouaHoM KAeTKe Kaxpas —XxpoMaTtuaa
cTaHoBUTCS CaMOoCTOATENIbHOM XPOMOCOMOM,
OAHOXPOMAaTUAHbIE ~ XPOMOCOMbI  pacxogsaTtca K
nontocam KNeTku

C) GopmupytoTcst fiBa Afpa, cofepiKalime AUMNonAHbIR
Habop XpOMOCOM

\Pasa 1  Tenodasa p!) 20 xpomocom, 20 HwuTeit
D) FoMonornyHble XpOMOCOM BCTYMaloT B KOHbIOraLmio muTosa OHK
1 MeX[y HUMM MPOUCXOAMUT KPOCCUHIOBEp

daza 2 MeTtadasa 1l) 20 xpomocom, 40 HuTei
E) BuBaneHTbl BbiCTpamBaloTca B 061acTU aKBaTopa meitosa | LOHK
KNeTKu

f Daza 3: Tenodasa Ill) 10 xpomocom, 20 HuUTei
F) BuBaneHT paspblBaloTcs,  ABYXpoOMaTuiHble meriosal [HK
XPOMOCOMbI OTXOAAT K MOSOCaM KIETKM

daza 4 Metadasa 4’ 1IV) 10 xpomocom, 10 HuTel
G) dopmupytoTcsi KIeTKW, siipa KOTOPbIX coaepaT meitosa Il OHK
rannouaHbIi Habop ABYXPOMATUAHbIX XPOMOCOM \

y Dasa 5: Anadasa V) 40 xpomocom, 40 HuTen
H) B ransougHoi  KneTke  ABYXpoMaTuAHble meitosa Il AHK
XPOMOCOMbI  BbICTpanBaloTCA B 061acTM 9KBaTopa
KNeTKM

I) B rannoupgHoW KneTke Kaxgas XpomaTtupa
cTaHoBUTCSA CaMOCTOATENbHOM XPOMOCOMOI,
OAHOXpOMAaTMAHbIE ~ XPOMOCOMbI  pacxoaatca K
nontocam KNeTku

J) ®dopmupytoTcs KneTkW, siApa KOTOpbIX COAepxat
rannonaHbl Ha6op OAHOXPOMATUAHbBIX XPOMOCOM

Bpems oTBerTa: 22.02.2021 14:24:10

Bannbi: Tusb

3apaHue 18 (ID52) (3agaua N2 1264049)

B paclundpoBke reHeTUYECKOro Koga 60MblUyo Posib Cbirpasy oMnbiTbl MO TPAHCAALMUM UCKYCCTBEHHO CUHTE3UPOBAHHbIX
PHK. Takue PHK cuHTesnpoBanucb u3 Hykneosuaaudocdator ¢ nomoubio pepMmeHTa nonuHykneotuagpocdopunasol. B
nNpo6upKy Ao6aBnsaAnChb pasnnyHble HyKieo3uaaudocdaTbl B UI3BECTHOM COOTHOLLIEHUM, U fanee
nonuHykneotugdochopunasa cnyyaiiHbim o6pa3oM KOM6MHMpoBana fo06aBNeHHbIe HYKeoTUAbI B NOJIMMEPHbIE
uenouku. Mocne atoro nonyyeHHble PHK TpaHcnupoBanuch B 6eCKNeTouHOl cucteMe cuHTe3a 6enka. Onpegenss,
KaKue aMUHOKUC/IOTbI BCTPEYaNMChb B TaKUX NeNTUAAxX, MOXXHO 6bin1o caenaTth BbIBOJ, O HYK/IEOTUAHOM COCTaBe
TPUNIETOB, KOAUPYIOLLLUX pasHble aMUHOKUCOTbI.

I'eneTnuecknii koa (MPHK)

IlepBoe
O0CHOBAHHE

Tpetbe

B“ropoe OCHOBAHHE
OCHOBaHHe

¥ I A r
Den Cep Tup uc
v deH Cep Tup [uc

¥

I

Jleit Cep — — A

Jleit Cep — Tpn 5

Jleit ITpo I'nc Apr b

I Jleit ITpo I'nc Apr I
Jleit [Tpo ['ma Apr A

Jleit ITpo I'1H Apr I



ruic 1pe ACH wep  J
A IIne Tpe AcH Cep I
Ilne Tpe JIns Apr A
Met Tpe Jlus Apr I
Ban Ama Acn I'mu ¥
r Ban Ana Act I'ma I
Bax Ana I'my I'm A
Bax Ana Iy ['m I

OTBeTbTe Ha crieayiolime NoABONPoChI:

1) Kakue TpunneTbl MOXHO 06HapyuTb B PHK, cMHTe3MpoBaHHbIX C MOMOLLbHO NoNIMHyKneoTuadochopunasbl 3 cMecu
AOD v YD B cooTHOWeEHMM 3:1?

2) C KaKo YacToToM 6yAyT BCTpeyaTbCsl yKasaHHble B NpefblayLleM nyHKTe Tpunnietbl B PHK?
3) Kakvie aMUHOKMCNOTbI 6YyAYT 06HapyXXMBaTbCS B NOAMNENTMAAX, 06pa3yroLmxcs nNpu TpaHeaaumumn Takux PHK?

4) B KakoM COOTHOLLIEHUM ByZyT NoNyYyaTbCs yKadaHHble aMUHOKMCOTbI B NenTuaax? OTBeT 3anulunTe B cregytolemM
Buge: aprirnu:cep = 12:3:4 (faHHble aMUHOKUC/OTbI M COOTHOLLEHWE NpUBeAeHbI AN NpUuMepa).

Ipyu BHeceHnu oTBETa B M10J1e HUXKE, MOoXKasyicTa, CoOXpaHsaNTe HyMepaLuio Mo4BONPOCOB Ha KOTOPbIe Bbl aeTe oTBeThbl!

OTBeT yY4eHuKa

1) AAA, YYY, AAY, YAA, AYA, YAY, AYY, YYA
2)
3) deHnnanaHuH,



