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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;

« TpUXOMbI HEKOTOPbIX PACTEHWIA 3aLLMLLAKOT UX OT U3BLITOYHOMO YNbTPadrONEeTOBOro U3NyYeHns;

X )KenesucTble TPUXOMbI pacnosnaratoTcsl TONIbKO Ha HaA3eMHOW YacTu pacTeHus;

% Ha doTorpadum A kpotoLLasi MHOroK1IeTOYHasi TPUXOMa;

« Ha doTorpadum b xxenesncras TpuxomMa ¢ OfHOKIETOYHOW FONTIOBKOMN.

Bpems oteta:  22.02.2021 10:03:34

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

% [pefcTtaBneHHbI Ha poTorpadum cpes NpUHaANeXuT LBETKOBOMY PaCTEHHUIO;

« [1ns faHHOro pacTeHWs xapaKTepHa apTpocTena;

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

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

X [lpoBoasLume NyYKW, ABAAIOTCA KoNnaTepanbHbIMU 3aKPbITbIMY;

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

Bpems oTBeTa: 22022021 10:05:27

Bannbi: 2.5u33

3apaHue 3 (ID7) (3anava N 1263863)

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:




X [laHHbIV OpraHn3mM MOXHO OTHECTU K HEKTOHY;

« [laHHbli1 OpraHW3M NUTaeTcsl, B OCHOBHOM, 6aKTEpPUAMY;

' [laHHblh OpraHn3mM MMeeT 3KCTPYCOMbI;

« [laHHbI OpraHn3m MOXHO OTHeCTu K cyneprpynne Rhizaria;

v WnniocTtpauma 1 nonyyeHa npu nomoLuy GasoBo-KOHTPACTHON MUKPOCKOMUY;
Mnnoctpauus 5 nonyyeHa Nnpy NOMOLLM CKaHUPYHOLLLEH 31eKTPOHHON MUKPOCKOMUN.

X
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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:

v CTtaguun 2 n 6 pasaMHOXalOTCA NPy NOMOLLM MapTeHoreHesa;
% Cragus 3 pasBuBaeTcsi B MNePBOM NMPOMEXYTOYHOM XO35IUHE;

v CTtapusa 8 HocuT HasBaHWe MeTalepkapus;

X Cragus 6 pasBmBaeTCsl B OKOHYaTENIbHOM XO35IMHE;

« Teno ctagmm 4 NoKpbITO HEOAEPMUCOM;

X BepHoi aBnseTcAa cnepytoLlas nocnefoBaTe/lbHOCTb CMeHbl CTaAui B XXM3HeHHOM uukne: 4,8,5,2,7,1, 6, 3.
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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




OTBeT yYyeHuKa
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Bpems oTBeTa:

1.5u33

Bbannbi:
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CermeHTbl Tena

eTca runotesa Mandibulata (knagorpamma A, Ha pucyHke
HUXKE), HO CYLLLEeCTBYIOT M a/ibTepHaTUBHbIe runoTesbl — Atelocerata (knagorpamma B) u Myriochelata (knagorpamma C).
BHu3y cneBa nokasaHa Haubonee BeposiTHasi KapTUHa FOMOJIOrMM CErMEeHTOB NepefiHeii 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 -

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

B xoze 9BONIOLIMM YNEHUCTOHOTMX MOXHO HabntoAaTb NOCTENEHHOe «pasaenieHne GyHKUMii» mexay hox-reHamu,
3aKpernJieHne KaXoro u3 reHoB 3a He6OJbLLMM KOJIMYECTBOM CreLuann3npoBaHHbIX CErMEHTOB;
Ecnu paccmatpuBaTb TOSIbKO NpUBEAEHHbBIE MOP(ONOrMYecKmne laHHble, TO Hanbosiee MapCUMOHNYHOM
(cooTBeTCTBYHOLLE NPUHLMMY MaKCUMarbHOM 3KOHOMUM) oKaxxeTcs rnoTeaa Myriochelata;

Mo coBpeMeHHbIM NpefcTaBNeHNAM neunasbrbl MaykoB FroOMOJIOrMYHbl aHTEHHAM HaCeKOMbIX;
Ecnn npupepxxusaTbesa runoTesbl Atelocerata, akcnpeccuto reHa lab Tonbko B npefenax 3 cermMeHTa MOXHO CUMTaThb
cuHanomopbuein faHHoM Knaapl;

'eH Scr yyacTByeT B AnddepeHUmnpoBKe HoroyentocTel y Crustacea;
B cooTtBeTcTBMYM € runoTeson Mandibulata rpynna Myriochelata 6yaeT cuntatbea napaduneTnyeckon.

3apanue 6 (ID14) (3apaua he 1

T

263882)

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);

F'eModunusa — rpynna HacneAcTBEHHbIX 3a60N1eBaHWii, 06YCNIOBNEHHbIX AedUUUTOM HaKkTOpOB CBEPTbIBAHUS;

Ha koHeuHOM aTane obpasoBaHus dakTtopos Il, VII, IX n X npu kap6okcnnnpoBaHMm oCcTaTKOB r1yTaMUHOBOW
KWUCNOTbI B 3TUX 6enKax He06X04MM XXMPOPacTBOPMMbIA 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:

x
v
x
v
v
v

Y [aHHbIX NaLMeHTOB TPOMObI JTOKanM3yHTCS B PasHbIX MOJIOCTAX CepALa;

Tpom60THYeCKUe Macchl y MEPBOro NaLUueHTa 6osiee CTabusbHbI, Y4eM y BTOPOTo;

Y nepBoro nawueHTa HabntoJaeTcs NnosiHas aniasus ogHOro U3 CTBOpYaTbIX K/lanaHos;

Mpwu oTpbiBE TPOM6a y MEPBOrO NaLyeHTa TPOMBOTUYECKME MACChl Yepes NIEBOE NPeACcepaAmne U IerouHble BeHbl
ronagyT B Masblil KPyr KpOBOOGPALLEHNS;

Y 0601X NaLMEHTOB BbICOKWI PUCK Pa3BUTUSA UHCYNIbTA;

HapyLueHus putMa cepfilia NoBbILLAKT PUCK TPOM6006pa30BaHNs B NMOOCTAX cepaLa.

22.02.2021 10:23:44
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3apaHue 8 (ID19) (3anaua Ne 1263892)

U3BecTHO, 4TO B KNeTKe HeKuil nonunenTug A nogsepraeTcs NpoTeoNIMTUYECKOMY npoLieccuHry. CHavyana B ero
nepBUYHON CTPYKTYpe BO3HUKAET pa3pbiB, KOTOPbIN pa3faensieT nocneAoBaTe/lbHOCTb Ha ABe YacTu (B u C). Bropoii
pa3pbiB 3aTparmBaet nonunenTtua B, npu aTom cyuiLecTBYIOT AABa KOHKYPUPYIOLLLUX NYTH, KOTOpble BeAyT K npoaykTam D
n E, cooTBeTCcTBEHHO. O6paTUTE BHUMaHUe, YTo nonunentup D o6pasyeT aumepbl B pusmonoruyeckux ycnoeusx. B
nabopaTtopuu uMeeTcs NanuTpa U3 ceMU MOHOKJIOHAJIbHbIX aHTUTEN, KaXkJ0€e U3 KOTOPbIX pacno3HaeT OgUH U3
JIMHeliHbIX yyacTKoB (1-7) nonunenTtuga A. [laHHble aHTUTENa MOryT 6bITb UCMONb30BaHbl AN CO3AaHUSA
MMMYHOXMMUYECKUX CUCTEM AeTeKuuu nonunentuaa A u ero npoussogHbix (B, C, D, E). B cnyyae MOHOKOMMOHEHTHOW
CUCTEMbI 9KCTPAKT K/IETOK HAaHOCAT Ha CBA3bIBAlOLLLYIO MOBEPXHOCTb, Moce Yero ee o6pabaTbiBaloT pacCTBOPOM
QHTUTEN, CLUMTbIX C OKpaLLeHHO MeTKOil. [lanee NoBepxXHOCTb NpoMbiBaloT 6ydepoM, YTO6bI U36aBUTHCS OT aHTUTEN,
He CBfi3aBLUMXCS C aHTUreHaMu. AHanu3 3aBepLUaloT CYUTbIBaHWEM LiBETHOIo CUrHana. [1IByxkoMnoHeHTHas cucteMa
yCTpO€eHa CX0XXUM 06pa3oM, 0fHaKO B 9TOM CJlyyae UCMO/b3YIOT NOBEPXHOCTb, 3apaHee 06paboTaHHylo aHTUTesIoM. Mpu
HaNIMYMM KaIM6POBOYHbIX CTaHJAPTOB 06a MeTofa MOTYT AaBaTb KOJIMYECTBEHHbIE pe3ynbTaTbl.

MoHOKOMITOHEHTHAsI CUCTeMa AeTeKIUN:
Cxema IMpouecCMuHra IoJaImInernTuaa A:

: Memka
Al = )
LemexmopHoe
' aHmumeso
B ( ' ' | Cl ) AHmuzeH
‘ HosepxHocme
b IIByXKOMITOHEHTHAsI CUCTeMa JAeTeKIINN:
D E | E Memka
JlemexkmopHoe
aHmumeno

KapTa SIIMTOIIOB MMEKIINXCSI aHTUTEe:

AHmueen

O
1 23 4 56 7

AHmumeno
NnoonoMKU

IHogepxHocmo

BHumaTenbHo paccMOTpUTe PUCYHOK U AN1S KaXXKA0ro us cnepyroumx yTBep)KAeHMﬁ YKaXKute ABNIseTCA OHO BEpPHbIM WK
HEeBEepPHbIM:



OTBeT yYyeHuKa

MpencTaBneHHas NanuTpa aHTUTEN He NO3BOMAET ONPeAeUTb CYMMapHYH KOHLeHTpaLmio Bcex nentnaos (A-E) 3a
0[IHO M3MepEeHUE [IBYXKOMMOHEHTHbIM METOLIOM;

MenTna A — eIMHCTBEHHbI aHaNNT, KOHLEHTPaLMI0 KOTOPOro MOXHO OnpefenuTb 3a 0[JHO U3MepeHHue C
1Cnosb3oBaHWeM ABYXKOMMOHEHTHON CUCTEMbI;

KoHueHTpauuto nentuaa C HEBOSMOXHO YCTaHOBUTb C UCMOJIb30BaHWEM UCKHOUYNTENBHO ABYXKOMMOHEHTHbIX
cuctem;

KoHueHTpauuto nentuaa D BO3MOXHO YCTaHOBUTb C UCMOIb30BaHUEM UCKITHOUYUTENBHO OHOKOMIMOHEHTHbIX CUCTEM;
B 06Lem cryyae ABYXKOMMOHEHTHbIE CUCTEMbI MO3BONAIOT JOCTUYb GOMbLUEN CENIEKTUBHOCTU MO OTHOLLUEHUIO K
LieleBOMY aHanuTy;

AHTUTENa, CBA3bIBAOLLMECS C Pa3HbIMK 3NUTONAaMM OLHOIO 6esKa, He MOryT 6bITb MONYY€eHbl OT OHOTO JOHOPA.

<

X < X <

Bpems oTBeTa: 22.02.202111:32:25

Bannb!: 1.5u33

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

YBennyeHne KOHLEHTpaLmMm nmpysaTta ctumynupyet gedochopunmnposanme D2;

YBenuuyenue koHueHTpauun NADH ctumynupyeT aedochopunvposanue D2;

YBenuyeHne KOHLEeHTPaLun OKUCIIEHHBIX XMHOHOB CTUMYNMpyeT AedochopunmposaHnue 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.

L < xg

X

Bpems oTeeTa: 22022021 1022724

Bannb!: 2.5u33



3apanue 10 (ID25) (3anaua Ne 1263902)

rmgponu3 AT® / ceeTopaccesiHue

rmgponn3 AT® / ceeTopaccesHne

¢ X X <

BarkHeiLmit 6eN0K uMTOCKeneTa akTUH MOXKET CYLLLeCTBOBaTb B MOHOMEPHOI 1 nonmmepHoi dopMax. 3a
nonMMepu3saumein akTuHa B Npo6upkKe MOXXHO HabnoaaTh No yBeNMYeHuio cBeTopaccesHus. Bbl cMelunBaeTe akTUH C
AT® n cnepuTe 3a pacLuennieHnem nocnegHero. Ha neppom rpaguke npuBefeHO U3MeHEHNe cBeTopaccesaHus
(cnnowHas ¢puoneToBas KpUBas) U KonMyecTea rugponusoeaHHoro AT® (nyHKTUpHas 3eneHas Kpueas). Tenepb Bbl
CMelUMBaeTe aKTUH C HermaponusyembiMm aHanorom AT®. PesynbTaT noka3saH Ha BTOPOM rpaduke.

Mpadpumk 1

CBETOpPacCCeAHUe

Bpemsi

cBeTOpacceaHmne

Bpems

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

3a Bpemsi NPoBefeHNA dKCNepMMeHTa CyMMapHast iIHa akTUHOBbIX Gu1laMeHTOB B MPo6KpKe BO3pOCa;
M'maponus AT® npenaTcTBYeT NONMMEPU3aLINM aKTUHA;
CkopocTb rugponusa AT® BblLLe CKOPOCTU NONNUMEPU3ALIUN aKTUHA;



” RnIw VIHFUIIVIQ)’CILH puJicauv i bric HCIIUIIVIIVICPVIQCIL\VIVI anivina,
% CKOpOCTb NnonvMMepusaLum akTvHa NpssMo NponopLyoHanbHa CKOpocTy ruaponnsa AT®;
X HeopraHuyeckuit docdart, BbicBo6OXAaeMblit B npouecce ruaponmsa AT®, ob6nagaet appekToM cBETOPacCesHUSA.

22.02.2021 10:29:40
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3apaHue 11 (ID26) (3agaua Ne 1263906)

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 JOPOXKax 0fMHaKoBas;

Macca 6enka B flopoxkax Il v IV meHbLie, yem B fopoxkax |, [l n'V;

Ckopee Bcero 6es1ok X UMeeT sifilepHyto JloKanunsauuio;

M3 akcnepumeHTa crieflyeT, UTo B nepokcucome 6esiok X obpasyet aucynbduaHble MOCTUKY;

M3 akcnepvMeHTa cneayeT, YTo B MUTOXOHAPUM 610K X MOXKET NofBepraTbCa YaCTUYHOMY MPOTEONNSY;
[u3aiiH 3TOro aKCneprMeHTa He MNO3BOJISIET ONpefenuTb 3apag 6enka B pusnonornyeckom pH.

X%



Bpems oTBerTa: 22.02.202110:33:32

Bannb!: 0.5us3

3apaHue 12 (ID31) (3apaqa N2 1263913)

MwuuypUHCKOe yyeHue - JxKeHay4YHoe HanpaBJieHue B 61Monorum, Bo3HuKLIee B cepeanHe 20-ro Beka B CCCP,
npoasuraemoe T.[. JibiceHKo 1 rocyapcTBeHHOI nponaraHAon. MHorme Bo33peHus aTol KOHLENLMU BbITEKAIOT U3
MoCTYNaToB laMapKu3Ma. [1n KaXKA0ro U3 npuBeAeHHbIX HUXKe MOJIOXKEHUH, CBA3aHHbIX C 3TUM YYEHUEM, OTMeTbTe
BEepPHbIMU Te, KOTOpble COOTBETCTBYIOT, a HeBepHbIMM Te, KoTopble HE cooTBETCTBYIOT COBPEMEHHbIM 3HaHNSIM MO
uuTONorumn, GU3MoNorMm pacTeHuii, reHeTUKe U TEOPUMN IBONIOLUM:

OTBeT y4eHuKa

M3MeHeHe opraHn3mMOoB UM UX OTAENbHbIX OPraHOB U CBOMCTB HE BCErga WUim He B MOJIHOM CTeneHu nepeaaércs
NMOTOMCTBY, HO U3MEHEHHbIE 3a4aTKU HOBbIX OPraHU3MOB BCErja nosly4yaroTcsl TONIbKO B pesyibTaTe M3MeHeHUs Tena
POAMUTENHbCKOrO OpraHMaMa, B pesysibTaTe NPsIMOro UM KOCBEHHOTO BO3AENCTBUSA YCIOBUII XXM3HW Ha pa3BuTue
opraHv3mMa uu oTAesNbHbIX ero yacTeir;

M3MeHeHe HacneACTBEHHOCTH, MPUOBPeTEHME HOBbIX CBOMCTB M UX YCUIIEHWE B pAfe NociefoBaTeNbHbIX
MOKOJIeHWit Bceraa (CTOMT NOHUMAaTb, Kak "TO/IbKO"- MPUM.) ONpeaensieTcs yCoBUSMU XXU3HU OpraHu3MOB;
XpPOMOCOMbI He ABNAIOTCA HOCUTENIMU HaC/eICTBEHHOCTY;

KneTku crnocobHbl camMo3apoXaaTbCa U3 HEKJIETOYHOI Macceh;

CyLLECTBYET He TOJSIbKO MEXBUA0BAsA KOHKYPEHLUS;

CoBpeMeHHble BUAbI CMOCO6HbI NpeBpaLlaTbCs OAMH B APYro Moj AeNCTBUEM YC/IOBUIA BHELLHEN Cpeapbl.

Q¢ XX X

Bpems oTeerTa: 22.02.2021 10:35:43

Bannb!: 2.5u33

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

Jlnct aBnAeTca Hambonee NNacTUYHLIM OPraHOM pacTeHUil. AHaTOMUYECKOe CTPOEHME JINCTbEB OYEHb CUIbHO
N3MeHsIeTCsl B 3aBUCUMOCTH OT YC/IOBUIA, B KOTOPbIX 06UTAIOT pacTeHus.

Hwxe npusefeHbl dpoTorpadum nonepeyHbix cpe3oB (MM pparMeHTOB CPe30B) NMMCTbEB LBETKOBbIX pacTeHuit
(o6paTUTe BHUMaHUe MacLUTab HeoAMHaAKOB!).




Mocne paHHON d)opMynMpOBKM 3apaHuAa npuBeaeHbl Tpu cTon6ua 3/1eMEeHTOB /19 CONOCTABJIEHUSA:

B nesom cTonbue NpUBeAeH CMCOK XapaKTePUCTUKU NUCTbEB (CIUCOK N36bITOYEH — B HEM €CTb JIULLHUE
XapaKTepucTUKM).

B cpepHeM cTonbLe yKa3aHbl HoMepa ¢oTorpacduii (camu poTorpadum NpuBefeHbl Bbille).

B npaBom cTon6ue NpUBefeH CrIMCOK 3KOSIOrMYECKUX rpynmn pacTeHuii No OTHOLLEHUIO K Bofe (CIUCOK U36bITOYEH,
Bbl6UpaiiTe Hanbosiee TOUHYIO XapaKTepUCTUKY!).

Heobxoanmo cooTHecTu oTorpaduio cpesa c noaxoAsiueil eMy XxapaKTePUCTUKON U 9KOJIOTMYECKOW rPynnoii.

Kaxzbisi 971eMEHT 13 CPeAHEro cTosbLa MOXHO COANHUTL CTPESIKON TOJIbKO C OfAHUM 371EMEHTOM B JIEBOM CTOJ/I6LE U C
0/IHUM 3/1IeMEHTOM B IPaBoM CTos6Le. Kax/as CTpesika JOKHA 6bITb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEsIKU OT ABYX
3/1EMEHTOB CPeSJHEero cTon6ua K 04HOMY U TOMY Xe 3/1eMeHTy IeBoro (MM npasoro) cTon6La Heb3s!

Jns Toro, yTo6bI POBECTY CTPEJIKY MePETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPESIKY MOBEPX d/1eMeHTa
OT KOTOPOIro 4O/KHa UATU CTpeJika n OTrycTuTe. YT06bI OTMEHUTH CTpesniKy Mexxgy aJsieMeHTaMu noBTopuTe nx
nepemetleHune.

OTBeT y4yeHuka

A) Mesobunn anddepeHumpoBaH Ha fBa Tuna —
cTon6yaTblil UM rybyaTblh, TOHKasi OAHOCIOWHas
KyTuKyna

B) YcTbuua norpyxeHHble. [og  anuaepmon
pacrosioxXeHa rmnofiepma, coctosulas U3 KneTok ¢
pPaBHOMEPHO YTOJILEHHbIMU OpeBeCHeBaoWUMM
KNeTOYHbIMU CTeHKamu. Mesohunn oaHOPOAHbLIN,

cKnagyaTbin
- 1) Mesoput

C) Nuer rMnocTomMaTUyecKui. YcTbuua
pacnofioXXeHbl B KpUNTax, B KOTOPbIX Takxke
pa3BMBaIOTCH U OAHOKIIETOYHbIE TPUXOMbI

LI1) BogHble pacTeHUs C MOSIHOCTbIO MOTPY>KEHHbIMMU
NMCTbAMU

) BoaHble pacTeHuss C MiaBaloWWMMKU  Ha

D) Jluct anuctoMaTuyeckui, a3BuUTa MoOLHasa
) P L NOBEPXHOCTU BOAbI INCTbAMU

KyTUKyna. B me3odunne pacnonaratoTcs

acTpocknepenabl

‘ 1V) CykkyneHT

E) JIUCT anMcTOMaTUYeCcKuii, pe6pucTbIit C BEPXHEN

CTOpPOHbI, 6GofbwWwoi  ero o6beM  3aHWMaeT V) Cknepodut

oJpeBecHeBLanA CKNIepeHxnMma

ﬁ VI) Kcepoout

F) MowHoe pa3BuTMe UMeeT BoAo3anacatouias
napeHxuma

G) 9nugepma BbINOAHSAET GYHKUMIO BOTOCKUHTES],
yCTbUL, HET

H) JIMcT runoctomaTuyeckuii, anugepma nokpbita
TOHKO KYTWUKYIOW, yCTbULIa NPUNOAHATbIE

Bpems oTBerTa: 220220271 10:41:25

Bannb!: 3.5u35

3apaHue 14 (ID36) (3anaua Ne 1264005)




B npoLsioMm rogy MHOrMM U3 Hac NpULLIOCh NPOBECTU A0OMa Heaenu Uin fgaxe Mecslbl, HO HeKOTopble
6ecno3BoHOYHbIE He NOKMAAKT CBOU AOMUKU BCIO XXU3Hb.

Huxke npuBefieHbl U306paXKeHNs ,OMUKOB/PaKOBUH/CKENETOB Pa3/IiHbIX 6€CMO3BOHOYHbIX XKUBOTHbIX:

60 mxm s B, C, H u M, 20 mxm st O

Mocne paHHoI popMynMpOBKM 3afaHUsA NPUBEAEHDBI TPU CTON6L,A I1IEMEHTOB /1Sl CONOCTaBNEeHUsA:

B neeoM cTon6ue NpuBefeH CUCOK Ha3BaHUI YXUBOTHbIX (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLIHUE Ha3BaHus).
B cpegHeM cTonbLe yka3aHbl HoMmepa poTorpaduii (cammu poTorpacdum npuBefeHbl Bbllle).

B npaBom cTon6Le NpUBeAEH CMMCOK XapaKTepUCTUK AaHHbIX YXUBOTHbIX.

ConocTtaBbTe npeacTaB/ieHHble Bbille VI306P3)KeHV|H JJ,OMMKOB/PaKOBVIH/CKeﬂeTOB 6eCcno3BOHOYHbIX C Ha3BaHUSAMM UX
o6nap,aTene|7| U HEKOTOPbIMU XapaKTepUCTUKaMM, KOTopbie MOXXHO NPUCBOUTb 3TUM XXUBOTHbIM.

Kaxablvi 31eMeHT 13 cpefjHero cTos6La MOXHO COeAMHNTb CTPEJIKON TOJIbKO C OAHUM 3/1IEMEHTOM B JIEBOM CTOJI6L{e U C
O/JHUM 3/1IEMEHTOM B NPaBoM CTo16Le. Kaxaasi cTpesika Ao/KHa 6biTb YHUKaIbHOM, T.€. POBECTY ABE CTPESIKU OT ABYX
3/1IeMEHTOB CPeJHEro cTosnbua K 04HOMY 1 TOMY Xe 3/1EMEHTY J1eBOro (Mam npaBoro) cTonbLa Hesb3s!

,ﬂ}'lﬂ TOro, 4T06bI NMpPoOBEeCTU CTPEJIKY NepeTaHnTe MbILUKOW 3/IEMEHT K KOTOPOMY Bbl NMpOBOAUTE CTPEJIKY MOBEPX 3/IeMeHTa
OT KOTOPOro J4O/DKHa AT CTpesika u OTryCcTuTe. YT06bl OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun noBTopuTe nx
nepemMetljeHue.

A) LLlecTunyyeBas rybka Euplectella  sp.
(Hexactinellida)



5) DPIOXOHOMMM MOJUTIOCK Patela ulySsIponensis
(Gastropoda)

C) [OsyctBopuaTbliii Monntock Teredo navalis —
«KkopabenbHblit YepBb» (Bivalvia)

j PoTo

doTo

.\.stI,D,enVITeﬂbHOVI ]

y doTo

D) TlonoeoHoruit Monntock Sepia  bertheloti
(Cephalopoda)

E) MepuctoxabepHoe Spartobranchus tenuis
(Hemichordata: Pterobranchia)

F) PakywkoBblii pak Loxoconcha damensis
(Ostracoda)

G) VYcoHoruit pak Teloscalpellum ecaudatum

(Cirrhipedia)

doTo

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

4 PoTo

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

(Hydrozoa)

Bpemsa oTeeTa:

Bannbi:

22.02.2021 10:46:50

0.5us5

’/'rl) VIMetoT X0aHOCUHLUTUI (CUBLUNIACS BHYTPEHHWI

cnomn BOPOTHUYKOBbIX KJ'IeTOK)

) AHyc, opraHbl ApixaHus M OTBEpCTUS
pPenpoayKTUBHON  CUCTEM
CMelleHbl K nepefjHeMy KOHLY Tena B pesynbTaTte

TopcuoHa

yll) WMetoT aHTeHHb,
non3aHbsa U nnasaHbs

npuCnoco6feHHble  Ans

1V) OTHOCATCS K BTOPUYHOPOTbBIM XXUBOTHBIM

~—.V) VMetoT nododop (0cobblit annapar us wynaneL,

MOKPbITbIX PECHUYKaMMU)

3apanue 15 (ID38) (3anaua e 1264008)

Huxxe npuBepieHbl MuKpodoTorpaduu npenapaTos nepudepuyeckoit KpOBM C pasnMyHbIMU NaTONOTUAMM:




D 0 ®. = - on9

Mocne paHHOM HOPMYNMPOBKM 3afaHUs MPUBEAEHbI TPU CTON6La 3N1EMEHTOB /ISl COMOCTaBNEHUS:

B neBom cTon6ue NpuBefileH CNUCOK Ha3BaHWii 3a6osieBaHMiA (CMMCOK M36bITOYEH — B HEM €CTb JINLUHUE Ha3BaHus).
B cpefHeM cTon6Lie yKa3aHbl HOMepa MuKpodgoTorpaduii (camu ¢poTo NpuBeAeHbI Bbille).

B npaBom cTon6Le NpUBeAEH CNMCOK XapaKTepUCTUK AaHHbIX NaTONOrUi.

Bam Heo6x0uMo onpeaenuTb 3a601eBaHNA KPOBY, M306paXkeHHbIe Ha KaXkaoi MukpodoTorpadmm, 1 COOTHECTH UX C
K/IOYEBbIMY XapaKTepUCTUKAMM AaHHbIX NaTONOrMii U3 CMIUCKA.

Kaxzblii a1eMeHT U3 cpefHero cTosbLa MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OfAHUM 3/1eMEHTOM B JIEBOM CTO/I6Le U C
0HMM 3/IEMEHTOM B NpaBoM CTon6Le. Kaxxaas cTpeska JOoKHa ObITb YHUKaAbHOM, T.€. MPOBECTU ABE CTPESKU OT ABYX
3/71eMEHTOB CPeAHero cTonbya K 04HOMY U TOMY XXe 371eMeHTY J1eBoro (Miu npaBoro) cTonbya Henb3s!

J1ns1 Toro, 4To6bI MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbil IPOBOAMUTE CTPESIKY MOBEPX d/1IEMEHTA
OT KOTOPOro AOJHKHA UATHU CTpesiKa U OTIyCTUTe. YTO6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X
nepemeLyeHue.

OTBeT y4yeHuka

‘ A) UcTuHHas nonvumteMust

1) MoxeT HabntofaTbCsl Mpy XPOHUYECKOMN KpoBonoTepe

‘ B) MMraHToKNeTOYHas onyxosnb

Il) PasBuBaeTcs B npoLecce WHTEHCUBHOW KIOHaNbHO
y ~ ~
nponudepauyuv  NIOPUNOTEHTHOW  CTBONOBOW  KJIETKM
KOCTHOro Mo3ra

‘ C) XXenesogedbuuyutHas aHeMus ‘

‘ D) Monuomuennt

Ill) 3nokayecTBeHHoe 3aboneBaHue; B nepudepuyeckoit
KPOBM MPUCYTCTBYIOT 6N1acTHble (Heapesible) KNeTKu

‘ E) OcTpblit neiko3

IV) O6pa3ytoTcs ayToaHTUTENa K MeMGpaHe 3puTpoLUTOB

‘ F) Tanaccemusi

V) HapylleHve cuHTe3a [NI06MHOBbIX LENen MOomeKybl

‘ G) OcTpbIi NaHkpeaTUT
remorno6uHa

‘ H) FemonuTuyeckas aHemus

Bpems oTBeTa: 22.02.2021 10:52:46

Bannbi: 4u35

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

Ha pucyHke nsobpajkeHa ynpolieHHas cxema KaTanusa pepMeHTa U3oLUTpaTAernporeHasbl, y4acTBYIOLLETO B LiUKIe
TPUKap6OHOBbIX KUCNOT. Pe6pucTbie NUHUKM 0603HaYalOT OCTOB 6€e/Ka, U30TrHYTble CTPEJIKU OTPaXKaloT MUrpaLyio
3M1eKTPOHHbIX Nap, NpsiMble CTPEJIKU COOTBETCTBYIOT [JOHOPHO-aKLL,eNTOPHbIM cBA3AM. Mbl 3alumdpoBanu 5 yyacTkoB
aKTUBHOTO LieHTpa u3ouMTpaTAeruaporeHasbl 6ykBaMu naTuHckoro angasura (A-E).

isvra mrananancs dhanssuncs nna mava AL aw A 1ArA 1ALITRA mainiara dhAanasAnTac




MIVI/MT HPMBSHTADI WUPMYJIDI A4JIA 1M1V SAWVPPUDAnADIA yHMav i RUD dRIVIDAVIV 4TSN I Pa gannui v ycepmenia.

@

7 NH,
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Mocne paHHOM HOPMYNMPOBKM 3afjaHUs PUBEAEHbI TPU CTON6L,a 3N1EMEHTOB AJIsi COMOCTaBNEeHUs:
B neBoM cTon6ue NpuBefieH CNUCOK YYacTKOB Ha CXeMe KaTanu3a.

B cpepiHeM cTon6Lie yka3aHbl Homepa (popmyn (camu opmynbl NpUBefEeHbI Bbille).

B npaBom cTon6ue npuBefieH CNMcoK pyHKLMOHANbHbIX XapaKTePUCTUK.

PaccMoTpuTe puCYHKM, NOCJIe Yero yCTaHOBUTE, KaK1e XMMUYecKue CTPYKTYpbl COOTBETCTBYIOT 3aluM(ppoBaHHbIM
y4yacTKaMm, a TaK)Ke COOTHecuTe Ux ¢ (pyHKLIMOHaNbHbIMU XapaKTepUCTUKaMu 13 cnucka. O6L MM KucnoTamm
Ha3bIBalOT COeMHEHMS, CNOCO6HbIE BbICTYNaTb J0HOPaMu NPOTOHOB. O6LMe OCHOBaHUA BbICTYNAIOT B KayecTBe
aKLLeNnTopoB NPOTOHOB.

Kaxxgbivi aneMeHT n3 cpefHero cTON16L4a MOXKHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTonble u c
O4HUM 3J1eMEeHTOM B npaBom cronéue. Kaxzas CTpeJsika JOoJIXXHa 6bITb YHUKaJIbHOW, T.€. MPOBECTU fiB€ CTPESIKU OT ABYyX
3/1IeMeHTOB cpejHero cTonbua K OfJHOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (MJ'IM npaBoro) cTon16La Henb3s!

Jins Toro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MbILIKOM 31EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATY CTPEsIKa U OTrycTUTE. YT06bI OTMEHUTDL CTPEISIKY MEXAY d1eMeHTaMu OBTOPUTE UX
riepemelLeHme.

OTBeT yyeHuka

‘ A) YyacTtok A dopmyna 1 1) Okucnutens ‘

I B) YuacTtok B dopmyna 2 1) OnekTpoduNbHBIN HEOPraHUYeCKuit KaTanusaTop ‘

’ C) YuacTok C K dopmyna 3 f IIl) Nurang ‘




\
‘ D) YuacTok D 1®opMyna 4 V \¥ 1IV) CHavana o6liee ocHoBaHwe, 3aTeM o6Luasi KucnoTa ‘

‘ E) YuacTok E f ®dopmyna 5 f YV) [MepeHocuYumK npoToHa

Bpems oTBeTa: 22022021 10:57:45

Bannbi: 1.5u3s5

3apaHvie 17 (ID42) (3apaua e 1264017)

Hwxe npueeAeHbl V|306pa)|(euml Pa3nnyHbIX Cy6KJ'IeTO‘-IHbIX CTPYKTYP BbICLUUX paCTeHuﬁ:

HyC

ek v

s ,;_ F.
s v

r gy

Mocne paHHOM HOPMYNMPOBKM 3afiaHUS MPUBEAEHbI TPU CTONGL,A 3N1eMEHTOB AJIl COMOCTaBNeHUs:

B neBoM cTon6ue npMBefeH CNUCOK Ha3BaHUI CTPYKTYP (CMMCOK U36bITOYEH — B HEM €CTb JIMLLIHUE TEPMUHDI).
B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMyu PUCYHKM NPUBEAEHbI BbllLe).

B npaBom cTon6ue npuBefieH CNMcoK pyHKLMOHANbHbIX XapaKTepUCTHK.

CooTHecute M306pa)Keva Cy6KﬂeTO‘leIX CTPYKTYp (B HEKOTOPpPbIX c/lydasX CTPYKTYpPbl O KOTOPbIX UAEeT peyb B 3afjaHUUN
OTMe4YeHbl KpaCHbIMU CTpeﬂKaMM) C UX Ha3BaHUAMU U (byHKLWIOHaI'IbeIMM XapakKTepucTukamu.

Kaxabivi anemeHT n3 cpegHero cTosbLa MOXHO COeAUHNTb CTPEJTKOI TOIbKO C OHUM 3/1eMEHTOM B JIeBOM CTOJIOLe U C
O/IHUM 3/1IEMEHTOM B paBoM cTos6Le. Kax/aas CTpesika JO/KHA 6ObITb YHUKATIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesjHero cTon6ua K 04HOMY U TOMY Xe 3/1eMeHTy 1eBoro (Mav npasoro) cTonéLa Heb3as!




OT KOTOPOro JOJIXKHA UATY CTPEsIKa U OTrycTUTE. YT06bI OTMEHNTDL CTPEISIKY MEXAY d1eMeHTaMu OBTOPUTE UX
nepemeLyeHue.

OTBeT y4yeHuka

’ A) Xnoponnact

‘ B) Xpomonnact

¢ !) MnacTnaa, B KOTOpOK MpOTeKalT TeMHOBas U CBeToBast

‘ C) 9tuonnact
tasbl hoTocKHTE3A

‘H
=y

‘ D) KapoTuH ‘
1) ®epmeHT umkna KanbBuHa

I E) NpoTonnact ‘

> 111) MnacTtuga, 3aroJfiHeHHasa >XUPOBbIMU Kannsmu,
coaepXalymMm 60MbLLOe KONNMYeCTBO KapoTUHOMAOB

‘ F) PyBuckO r

IV) ®epMeHTaTVBHbIE KOMMIEKChI, CBSI3aHHbIE C MeM6paHou
1 yyacTByloLLMe B CUHTE3€ KIETOYHOM CTEHKN

‘ PucyHok 4 ’

‘ G) Nnasmopecma ‘

’ H) Bakyonb ‘ YV) 3eneHblii CBETOYNaBNMBALOLLMIA MUTMEHT

‘ 1) LlenntonosocuHTasbl

!
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Bannbl: Suns5

3apaHue 18 (ID49) (3anaua Ne 1264047)

XapaKTepHbIX cuMnToMoB CJl ABNAOTCA NONMYPUA U IMIOKO3ypus. 3a nocneaHue AecATUIETUS B KIIMHUYECKYIO
NPaKTUKY NOCTYNUIO HECKOJIbKO HOBbIX K/IAacCOB NleKapcTB NpoTuB CJl, 0AUH U3 KOTOPbIX — MHIMGUTOPbI HaTpUiA-
rNIOKO3HOro KoTpaHcnopTepa (SGLT2). SGLT2 aensieTcA rnaBHO TpaHCMOPTHOI CUCTEMOIA, OTBETCTBEHHOM 3a
peabcop6buumio rnioko3bl B HepoHax. MexaHU3M aeiicTBUA MHTM6UTOPOB SGLT2 npeAcTaBneH Ha pUCYHKE HUXKe.

Lumen - . — “1 Blood

S1 proximal
tubule

Glucose

Na* and
glucose at 11
stoichiometry

OTBeTbTe Ha cnepyou e noaeonpochbl:

1) OnuwKnTe, B CBA3M C YEM HACTyMaeT TepaneBTUYECKUA addEKT Npu Npuéme MHrM6UTopoB SGLT2. K kaknum

PUCK pasBUTUSA BbIPaXEHHOM MMMOrIMKEMUM HEBbICOK (MepeYncnimtTe MUHUMYM 2 haktopa)?

BCEro npu npuéme gaHHoro knacca npenapartos? C YeM oHU CBA3aHbl? Kak uUx KynuposaTtb?

3) HapyLeHue pa6oTbl noyek npuv caxapHom avabeTe (auabeTudeckas HebponaTus) ABNSETCS rNaBHOM NPUYNHO
Da3BUTUA XDOHUYECKON 60Ie3HU MOYEK N0 BCeMV MUDV. ONHOM U3 NDEANOCHINIOK AS DA3BUTUA NaHHOrO COCTOAHUS

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

CaxapHblii guabet (C[]) 2 Tuna — MeTabonmyeckoe 3ab6oneBaHue, XapaKTepU3yIoLLeecsi XPOHNYECKON runepriamkeMmen,
OTHOCMUTESbHOI MHCY/IMHOPE3UCTEHTHOCTbIO TKaHei OpraHn3Mma, a TakKe AedULUTOM ceKpeLum MHCYuHA. OgHUMKU U3

Glucose GLUT2 Glucose

AONONHUTENBbHbIM NONOXUTENIbHbIM HEMMUKEMNYECKUM SdJCbeKTaM MOXXeT NpMBOANTb AaHHasa Tepanua? bnarogaps vyemy

2) Ucxopsa n3 MexaHu3Ma AeCTBUSI MHIM6UTOPoB SGLT2, noAymaiiTe, Kakue HeXenaTesbHble IB/IEHNUs BO3HMKAOT Yallle
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CcUMTaeTCs rmnepakTUBaLnsa PeHUH-aHTMOTEH3WHOBOI CUCTEMBI NMPU caxapHoM aunabeTe. Kak Bbl cunTaeTe, Kakum
06pa3oM UHIM6MTOpPbl SGLT2 npeaynpexaatoT 3Ty rurnepakTuBaLumo?

lpy BHeCeHMM OTBETA B 110/1€ HUXKE, MOXKa/lyiHCTa, COXpaHsITe HyMepayuio NofBONpPOCOB Ha KOTOpble Bbl JaeTe O0TBeTbI!

OTBeT yYeHuka

1) TepaneBTUYeckmii ahheKT BO3HUKAET U3-3a TOTO, YTO MHTUBUPYEMbIt KOTPAHCTIOPTEP B ropasfo MeHbLUUX
KONMYecTBax BO3BpaLLaeT roKo3y B KPOBb NpU peabcopbLuy NEPBUYHOM MOYM, U 60JIblLee KOSIMYECTBO MOKO3bl
BbIBOAUTCA U3 opraHuamMa. Bmecte ¢ rntoko3on SGLT2 nepeHOCUT 1 MOHbI HaTPUA, MO3TOMY MPU UX MeHbLLEeM
NOCTYMJIEHUW HaTPUiA-KanneBbIM HacocaM NoTpedyeTcs MeHbLLee KONM4ecTBOo aTd, YTo6bl MOALEPXKMBATL MOCTOSHCTBO
BHYTPEHHeN cpefbl. PUCK pasBUTUA BbipaXXeHHOWM rMnorinKeMmnm HeBbICOK, MOTOMY YTO YacTb FIFOKO3bl N0 Mepe
NPOABUXXEHUs1 KPOBU MO OPraHN3My NPOHUKAET B KNETKM, U 1O NMOYEK AOXOAMUT He BCS MoKo3a. Tem 6oriee,
MHrn6mpoBaHue SGLT2 no3BonsieT BbIBOANTb OrnpefenéHHoe KONMYeCTBO rtoKo3bl, a He Bce 100%, Tak Kak npoLecc
peabcopbLuum TONbKO 3aMefISeTCs, a He NMpekpallaeTcs BoBCe.

2) [eiicTBre npenapaTta HanpaBneHo Ha SGLT2, KOTopbli MOMWMO TFOKO3bl NEPEHOCUT U MOHbI HaTpWsl, KOTopble
YYaBCTBYIOT B MOAAEPXKAHWUMN NOCTOSIHCTBA K/1IETOYHOM Cpefbl KNeTok, 06pa3oBaHmMsi NOTEHLMANOB AeCTBUS U MOKOS.
MoryT HabntoaaTbesi Npo6ieMbl ¢ BO36YAUMOCTbIO KIIETOK, UX CMIOCOBHOCTBIO K MPOBEAEHMIO UMMYSIbCOB. YenoBek
MOXET NPONUTb NpenapaTbl, NOBbILLAOLLMe NAaCCUBHYIO MPOHUKAEMOCTb HaTPUS B KIETKK, YTOObI peLunTb 3Ty Npobremy.

(3apada N2 1264048)
3apanue 19 (ID53) (3 N2 1264048

BakTepuodaru (dparu) — wmpoko pacnpocTpaHeHHas B npupope ¢popma cyuiecteoBaHus. daru cneunduuyeckm
3apaXKkaloT K/IeTKU onpe/ie/leHHbIX LUITAMMOB 6aKTepuii, 3aXBaTbIBalOT MX CUCTEMbI CUHTE3a HYK/IEMHOBbIX KUC/IOT U
6eNKOB ANA CBOEro BOCMPOM3BEAEHUs, 3aTeM Yallle BCero youealoT 6aKTepuio-Xo3siHa U BbIXOAAT BO BHELLHIOO cpeay
B MOMCKaxX HOBbIX XXepTB. [111 60pb6bl ¢ (haramu 6aKTepun 063aBeNUCh pa3IMYHbIMU CUCTEMaMM 3aLuTbl. MOXXHO
BbIZI€NIMTb TPU Pa3/IMYHbIX MOAX0AA K 3aluuTe oT (haros:

1) He no3BonuTb dary NpoHUKHYTb B KNIETKY.
2) 3a6bnoknpoBaThb periMKaLuio para BHyTPU KNeTKU-X03sIUHa.
3) 3anycTUTb KJIETOYHbII CYULME, KNeTKU-X035IMHa J10 TOro, Kak (ar ycneeT pa3sMHOXUTLCS.

YT06bI ONpefenuTb MexaHu3M [eiCTBUSA TOW UM UHOW 3aLLMTHON CUCTEMbI, MOXKHO 3apa3uTb KJ1IETOUYHYIO Ky/IbTypy
pa3sHbIM KOJIMYECTBOM aKTUBHbIX (aroBbix YacTul,. COOTHOLLEHME aKTUBHbIX (haroBbiX YacTUL, K K/IeTKaM 0603HavaloT
TepmuHom MOI (Multiplicity Of Infection).

3a pocToM Ky/bTypbl YA06HO CNeanTb N0 M3MEHEHUIO ONTUYECKON MIOTHOCTH Cpeabl NPU AnnHe BonHbI 600 HM (ODgqq)-

Mo Mepe pocTa KyNbTypbl KONMYECTBO GaKTepuasibHbIX KJIETOK B Heli BO3pacTaeT, cpefia CTaHOBUTCSA 6o/ee MJIOTHOMN,
yTO OTpaXkaeTcs B Bo3pacTaHum ODgqp.

YyeHble peLunnn BbIICHUTb, KAKOB MEXaHU3M paboTbl 3awwuTHol cucteMbl CBASS. CBASS cocTouT U3 napbl reHoB, 1
LMPOKO pacnpocTpaHeHa B NpupoAe. YueHble B3su ABa WiTaMMa 6akTepuun: oguH ¢ cuctemoli CBASS, a apyroi — 6e3, u
NpoBeNnu C KaXXAbIM TPU KCNepUMeHTa:

A. K 50 Mn 6aKTepuanbHoii KynbTypbl C KOHLLEHTpaLmei knetok 103/mn go6aeunu 1 Mn pacTeopa dara ¢

KOHLieHTpaLueli akTUBHbIX ¢aroBbix YacTul, 105/mn.

B. K 50 mn 6aKkTepuanbHOi KynbTypbl C KOHL,EHTpaLueli KJ1eToK 103/Mn go6asunu 1 mn pacTBopa (para ¢

KOHLIeHTpaLueli akTUBHbIX aroebix YacTul, 10%/mn.

C. K 50 Mn 6aKTepuanbHOiA KyNbTypbl C KOHLLEHTpauuel KNeTok 103/mn He go6aensnu ¢aroBbix yacTuy,.

Bce 6 Kon6 c 6akTepnanbHbIMU KY/IbTYpaMu 3aTeM BbipaLLUBaIUCh B OAUHAKOBbIX YCNOBUSAX MPY ONTUMAasIbHOM
TeMnepaType Ans pocta 6akTepun. B pesynbTaTte yueHble NOAYYUnu cnegytolme pocToBble Kpueblie (M3MeHeHne ODggq

BO BpPeMeHM).

WTamMmm OKCMNEPUMEHT
A B C
0.6 - - CBASS - 2

+ CBASS

0.5 1
0.4 1
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Bpems, MUH

MpoaHanusupyiite rpaduk U oTBeTbTE Ha cleAyioLLMe NOABONPOCDI:

1) O6BACHUTE, MOYEMY NpU 3apaXkeHUn 6aKTepUanbHOI KynbTypbl Garom CHUXaeTcs onTUYeckas naoTHOCTb KyNbTypbl.
2) MocuuTaite MOI ansi skcnepumeHToB A u B.

3) B kKakoM aKcrepuMeHTe 6akTepuasbHas NonynsaLus nornéaet 6bicTpee BCEro?

4) O6bACHUTE, MO KAKOMY U3 TPeX NMPUBELEHHbIX B YC/IOBUIM MeXaHW3MOB paboTaeT cUCTeMa aHTUharoBo 3aliuThbl
CBASS.

Mpyn BHeceHnn oTBETa B NoJ1e HUXKE, MOXKaylcTa, coXpaHsiiiTe HYMepaLuio MoABONPOCOB Ha KOTopble Bbl aeTe oTBeThI!

1) OnTHyeckas NIOTHOCTb KNbTYPbl CHUXAETCS, Tak Kak CKOPOCTb 3apaxkeHus 6akTepuit paramu BblLLe, YeM CKOPOCTb
pasMHOXeHMsA KneToK. KneTku nornéatoT, M onTuyeckas naoTHOCTb KyNbTypbl NajaeT.

2) MOI cunTana no hopmMyne YACO aKTUBHbIX GaroBbIX YacTuL/Ynco kneTok. B cnyyae A MOI = 50000/100000 = 2. B
cnyyae B MOI = 50000/10000 = 0,2.

3) bakTepuanbHas noynauus 6biCTpee BCEro nornéaeT B NEPBOM 3KCMEPUMEHTE, B OCO6EHHOCTU C HalIMYMEM CUCTEMBI
CBASS. Camast BbiCOKas CKOPOCTb rnéenn nonynauum HabnofaeTcsa BO BTOPOM 3KCTNEPYMEHTE B YC/IOBUM OTCYTCTBUS
cucteMbl CBASS Ha yyacTke ¢ 0 135 MuHyTbI no 160.

4) AuTudarosas 3awmta CBASS pa6oTaeT no TpeTbeMy MexaHu3My ( 3anyck KneTo4Hon cMepTy ). B nepeom
3KCMepUMeHTe NonysaLus C 3TOM CUCTEMOMN 3aLLMTbl BbIMUPAET 6bICTpee, YeM nonynsaumus 6e3 Heé, Tak Kak KOJIM4ecTBO
K/1eTOK ropasfio MeHblLe, YeM KOIMYeCcTBO (haroBbixX YacTWLL, M NOPaXKeHHbIe KJIETKW, KOTOpble COCTaBAIOT 60JIbLUNHCBO
nonynsuum, cpasy nornbatot. Bo BTOPOM aKcneprMeHTe Mbl BUAUM, UTO MPU CHMKEHNM KOIMYEeCTBa aKTUBHbIX paroBbIx
yacTuy cuctema CBASS paboTtaeT 6onee ahpdeKTUBHO, YeM B NEPBOM cliyyae. 3apaXkeHHble KNeTKK cpasy noruéator,
3aLMLLas MPU 3TOM 3[40POBbIE KETKM, CMOCOHbIE K padMHOXeHUto. MNocTeneHHo Bce daru B nonynsumm
HeWTPanusytTCs, U KIeTu NPpoAoSIKatoT CMIOKOMHO Pa3MHOXaTbCS, yBeIMYMBbIasi MI0THOCTb ONTUYECKON Cpefbl.

3apaHue 1 (ID4) (3anaua Ne 12¢

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).




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

PaccMoTpuTe gnarpaMmbl U YKaXKuTe AN KaXKA0ro U3 crepytouimx yTBep)KAeHVIi"I, fBNIIeTCA OHO BE€PHbIM Unun
HEBEpPHbIM:

PacnonoxeHue anemMeHTOB LiBeTKa KyBLUMHKWU CMMPasnbHOE;
MMHeuen uBeTKa KYBLUMHKIN anoKapnHblii;

'MHeuen uBeTKa KyBLUMHKN CUHKAPMHbIN;

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

X ¢ X< X<
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3apaHue 2 (ID5) (3anava Ne 1263926)

BOoNbLIMHCTBO BbICLUMX PaCTEHUIt UMEIOT 7-MU KJIeTOYHbIN 8-MU AAepPHbIii 3apoAbllieBblil MeLOK (MKeHCKUi
rameTo¢uT), 0AHAKO ero GopMUpPOBaHME MOXKET NPOXOAUTb Pa3HbIMU NYTAMM Y Pa3HbIX CUCTEMATUUYECKMUX rpynm.

B Tabnuue HMXe NpeAcTaB/eHO pa3BUTHE 3apOAbILLEBbIX MELLKOB TPéX TnoB. Lindpamu o6o3HaueHbl ctagum: 1 —
MaTepUHCKas KneTka Meracrnop; 2 — nocne nepeoro feneHus Meiio3sa; 3 — nocne BTOPoro AesieHns meiosa; 4-6 —
pasBuUTHE YKeHCKOro rameToduTa; 7 — chopMUPOBaHHbIN rameToduT.

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

(Polygonum-Turia)

=3
@

Bucnopudeckuii
(Allium-Tumna)

TeTpacropuyeckuii
(Adoxa-Turma)

€ D @€ NP -

Onupasicb Ha JaHHble U3 3ToM Tabnuubl, YKaXKute A/ KaXX[oro us cnepyrowmx yTBep)KAeHVIﬁ, fB/If€eTCA OHO BEPHbIM
WNn HeBepPHbIM:

B cnyuae xeHckoro rametohuTa Polygonum-Tuna npu MeracrnoporeHese o6a AefleHus Meino3a ConpoBOXAaroTes
LIMTOKMHE3OM,;

B cnyuae xeHckoro rametoduta Adoxa-Tuna npu MeracrnoporeHese Meno3 He CONpOBOXAAETCS LIUTOKUHESOM;

Mpyn 06pasoBaHWK BUCMOPUYECKOTO XKEHCKOro raMeToduTa B X04e MeracrnoporeHesa o6pasytoTcs ABe AByXsiAepHble
K/IETKM, OfiHA U3 KOTOPbIX OTMUPAET;

Mpyn 06pasoBaHWK TETPACTIOPMHECKOr0 XKEHCKOro rameToduTa B Xo[e MeracroporeHesa oépasyercs ogHa
yeTbipéxsaaepHas KeTka;

Bce sapa Ha cTagusax 2 u 3 ABAATCA raniongHbIMu;

Mpv ABOMHOM OM/IOLOTBOPEHUM 3apOAbILIEBOro Meluka Polygonum-Tuna aHgocnepM 6yAeT TPUNAOUAHBIM.

<
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Bannb!: 3us3

3apaHue 3 (ID6) (3anava N 1263933)

Ha pucyHke npepacTaBneHo MoneKynsipHo-(uioreHeTUYeCKoe AepeBo LiBETKOBbIX PaCTEHUI, Ha KOTOPOE HaNlOXKEH OAMH
13 mopdonormyeckux NpU3HaKoB LBeTKa — punnotakcuc okonoueeTHuka (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
Vil " ™
Magnoliidae
- ~
Nymph Aust Chlor Piper Ca Kl\ﬂgn_ol\ Laurales Monocots Eudicots
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Punnorakcuc
OKOoNnouBeTHUKa
(1 cnupanbHbii
| LMKANYECKUIN
E=3 Heonpesnenéunbiii
Onupaschb Ha iaHHble 3TOr0 [ilePeBa, YKaXKuTe ANl KaXKA0ro U3 CefyloLuxX yTBEPXKAeHWiA, ABNSIETCA OHO BEPHbIM UK
HEeBepHbIM:

OTBeT y4yeHuKa

I'pynna Austrobaileyales sBnsetca nonudunetnyeckon;

I'pynna Austrobaileyales siBnfetcsa napadunetnyeckon;

B rpynne Monocots Bce npefcTaBUTENIM UMEIOT LBETKU C LIMKSTMYECKUM DUINOTaKCUCOM;
Mopsinok Nymphaeales Bxogut B rpynny Magnoliidae;

Bce npefctaButenu rpynnbl Eudicots MMetoT LiBETKM CO cnnpasibHbIM GUMIOTakCUCOM;
MpepacTaBUTENN CO CIMpasbHbIMU LiBETKaMU 06pasytoT 0fHY MOHOMUNETUYECKYO rpynmny.

X XXX

Bpems oTBeTa: 22.02.2021 13:09:31

Bannb!: 2.5u33

3apaHue 4 (ID11) (3apava Ne 1263941)

Ha (‘JOTO M306pa)KéH Mo3r npeACTaBuTeneﬁ ofiHOro U3 KiaccoB noarTuna Mo3BoHoOYHbIe.
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MNpoaHanusupyiite poTorpaduio U ANA KAKAOro U3 CrefyIOLLUX YTBEPXKAEHUI YKaXKUTe ABNIIETCA OHO BEPHbIM MU
HeBEepHbIM:

MN306paxEHHbI Ha HOTO O6BEKT He NMPUHAANEXMUT NpefcTaBUTeNs M Knacca Aves;

3TOT MO3r BK/tOYAET B cebs 5 0TAENOB;

Ha dhoTo cpeiHuii MO3r He BUAEH;

3TOT MO3T MPUHAANEXMNT NPEACTaBUTENSIM CUCTEMATUYECKON IPpynMbl C IMCCAHLehannieckum CTpoeHnem
rofI0BHOIO MO3ra;

Mofo6HbIN MO3TI XapaKTepeH CU30My rony6ro 1 NoneBoMy BOPO6bIO;

Mo3r nogo6HOro CTPOEHMS XapaKTepeH BCeM MpeAcTaBuTensam nogruna Acrania.

X< & S <x
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3apaHue 5 (ID12) (3apaqa Ne 12639

Ha ¢oTo M306pa)l(éH MO3r npeAcTaBUTeNe 0fHOro U3 KnaccoB noaruna Mo3BoHoYHbIe.

MpoaHanusupyiite poTorpaduio U ANA KAKAOro U3 CrieyIOLLUX YTBEPIKAEHUI YKaXKUTe AABNISIETCS OHO BEPHbIM MU
HeBepHbIM:

X
X
x
v
v
v

MN306paxEHHbIN Ha HOTO 06bEKT MPUHAANEXUT NpefcTaBMTeNnaM knacca Mammalia;
9TOT MO3r BK/toYaeT B cebs 4 oTAena;

Ha ¢oTo npogonrosatblit MO3I He BUAEH;

CpefHuin MO3T He 3aKpbIT NepeaHuM;

MepeAHWIn MO3T He 3aKpbiBaeT CPpefHuUN;

MoO3Xe4oK 3Ha4YnTeNIbHO MeHbLLE MO pa3Mepy, YeM CPefHUA MO3T.
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Bbannbi: 3us3

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

MepBbiM 1 BaXKHbIM 3BEHOM CBEpPTbIBaHUS KPOBY ABAAETCSA arperaums TPOM6oUMTOB ¢ hOpMUPOBAHUEM NEPBUYHOIO
Tpomba. [ina apdekTUBHON arperaLum TPoM60OLMTOB TPebyloTCA BHELUHNE (NNasMeHHble, TKaHeBble) U BHYTPeHHUe
(TpoM6oumTapHble) MHAYKTOPbI arperaluuu, a TakxKe cneuudpuyeckue rmKonpoTenHoBble peuentopbl (GP) ana
cBA3bIBaHUA GUEPUNNAPHBIX 6eNKOB (HUTU KosinareHa u ¢puépuHoreHa). HapyuieHue pa6oTbl nepeyncneHHbIX
371eMeHTOB NPUBOAUT K AJINTENIbHbIM KPOBOTEUYEHUSIM.

KoJitaren

®HUOpHUHOreH
TPOMBOLIUT

daxkTop
Busiebpana CEKPELIMS BAB
C 2
GPIB s
pene Cepommm GPIIB /Tl

PUGpPUHOTeH penenrTrop

TPOMBOLUT

F'ucramMmuu
AjpeHa/IuH
Tpom6oKkcaH

>

ajipeHa/IMH

dakTop Tpom6GokcaH

Buisie6panaa
IV pakTop

w 5 Kosnaren

Tpombun

All

[ina AMarHoCTMKM NaTosorui arperayum TPOM60OLMTOR NPUMEHSIETC METOZA arperaToMeTpuH in vitro no BopHy:
perucTpupyeTcs U3aMeHeHue CBETONPONYCKaHUsl CycreH3un TPOMGOLMTOB BO BpeMeHM 3a cyeT opMUpoBaHus
TpoM6oLUTapHbIX CrycTKoB. HopmanbHas arperatorpaMMa BbIrsigUT Tak:

100%

Bropas Bo/1Ha
arperanuu

Jlo6aBsieHHue
CTUMYJIATOPA
arperauyvu

|

arperanus

IlepBas Bo/iHa
arperaguu

0%




Bpems, MUH

CaMbIMM 4acTbIMU MHAYKTOPaMK, MCMONb3yeMbIMU B arperatomeTpum no BopHy, sensiotca AJD, agpeHanuH, KonnareH
W pUCTOLLeTUH (QaHTMBUOTUK, CTUMYNUPYIOLLLWIA NpucoesuHeHue dakTopa Bunne6panga k GP1p peuentopy).

TpeMm naumeHTaMm c NOBbILLEHHOW KPOBOTOYMBOCTbIO MPOBEJIN arperatoMeTpuio no BopHy (KpacHblii LiBeT) U CpaBHUIM C
HoOpMOoii (CUHUIA LBET).

100%, MamueHT N2l

+Kosnaren +PucToneTHH

arperanus

0%

Bpems, Mun

100% ITapueHT N°2

/ +AZlD / +AjpeHanun +KoJiareH +PHCTOLETHH
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100% IMapueHT N23

;’ +AJD z‘ +AIpeHanuH ﬁ;l;eﬁ +PucrtonetTun
/ /
/ ‘ /
/
/
.’:3.4_——————_-‘
0%

I'IpoaHanMsupyﬁTe npuBepeHHble arperatorpaMmMbl U A8 KaXXA0ro U3 cnegyrowmx yTBep)KAeHMﬁ YKaXKute ABnsaeTcsa
OHO B€PHbIM UIN HEBEPHbIM:

arperarus

Bpemsi, MUH

arperaiusi

Bpems, MuH

OTBeT yYyeHuka

« [lepBasi BoSIHa arperauuy o6ycnoBneHa gerpaHynsiyuei TPOMGOLUTOB;
X Y nepBoro nauueHTa MoXeT 6blTb 06HapyeH AeduunT pakTopa BunnebpaHaa;
X Y BTOpOro nauyneHta Habnogaetcs gepuumt GPIIB/lla peyenTtopos;

X Y BTOpOro nayueHTa HabntoAaeTca HU3Kas CTeneHb AerpaHynsauum TpPOMGOLMTOB;
X Y TpeTbero nauueHTta Habnogaetcs gedpuumnt GPIIB/Ila peyenTopos;

« Y TpeTbero nauueHTa MoXeT 6bITb 06HapyxeH feduunt GPIB peuenTtopoB.

Bpems oTBeTa: 22.02.2021 131720

Bannbi: 0.5us3

3apaHue 7 (ID18) (3anaua Ne 1263963)

WUccnepoBaHne 3paykoBOro M akKOMOAaLMOHHOro pedieKca — HeoTbeM/ieMas YacTb HEBPOJIOMMYECKOro OCMOTPa,
NO3BOJIAIOLLET0 YCTAHOBUTDb JIOKaNu3aLmio U pa3Mep o4ara nopaxeHus B HepBHo# cucteme. Mpu npoeeaeHum
3payKoBoro pednekca Ny4ok pKOro cBeTa HanpaBAsIoOT B NoJie 3peHUs NpaBoro rnasa, a 3aTeM — JieBoro rnasa. Mpu
npoBefieHUM pedieKca akKoMoAaLUmn HEBPOJIOTUYECKUI MONIOTOUEK UM PYYKY MOCTENeHHO NPUBMKAIOT K nepeHocuLe
nauymeHTa, (hoKycupyioLLLero B3rnsa Ha AaHHbIi NpegMeT.

Peduiekc

3paukoBbliii pedekc
X AKKOMOJAAIHUH

KoHcTpuKkTOp

(= BN S =y NEA=




PecHuuyHada
MbIIIA
CeTyaTka

MeauanbHas
MpsiMas MblIILa IJ1asa

PecHHUYHBIH
TaHTJIUH

HpeTeKTa}IbeIe

JlaTepanbHoe
KOJIeHYaToe TeJslo

3puTesbHaa Kopa
T0JIOBHOTO MO3Ta

M3yunte cxemaTUUYHble N306paXKeHUsI HEPBHbIX KOHTYPOB, 06C/TY)XXUBAIOLLLUX 3pa4yKOBbIi U aKKOMOJALMOHHbI
pednekcobl, n ANA KaXKA0ro U3 CrefyoLMX YTBEPXKAEHUA YKaXKUTe ABNISETCSA OHO BEPHbIM UNN HEBEPHBIM:

OTBeT yYyeHuKa

OTpocTku adhepeHTHbIX HeMPOHOB, OGCYXXMBAKOLLMX 3TU pedeKcbl, NPOXOAAT B COCTaBe r1a30fBUraTe/lbHOro
Hepsa (IIl napa YepenHbIx HEPBOB);

lMpv NpaBOCTOPOHHEl Nepepeske OTPOCTKOB 3 depeHTHbIX HeNPOHOB, OGCYXXMBAIOLLMX 3PayKoBbIi pedekc, NeBbli
3pavok GyfeT cy)KaTbCsi TONIbKO NpY NPSIMOM OCBELLEHUMN IEBOTO rNa3a;

IMpy1 nopa)KeHWu 3pUTeNbHON KOPbl FONTOBHOMO MO3ra 3payku CY)atoTCs TOIbKO B OTBET Ha SIPKOE OCBELLEHUE, HO He
Ha aKKOMOJ,aLmio;

Mpwu oTeke Mo3ra cAaBnmBaHve Tes ahhePEHTHbIX HEMPOHOB, 06CITYXXMBaIOLLMX 3TH pedreKchl, NpUBeLET K
CXOAALLEMYCSA KOCOTIa3nio 1 PaCLUMPEHUIO 3PayKoB;

Mpy akKOMOAALMN MPOUCXOANT COKpPALLEHNE PECHUYHON MbILLLIbI M HaNPsKeHUe LMHHOBbIX CBA3OK;

OAHOCTOPOHEE MEAINIEHHOE CyXXeHMe 3payKa Npu OCBeLLEHUN 1 aKKOMOAALIMWN MOXET 6bITb CBA3aAHO C
NOBPEX/AEHNEM PECHUYHOTO FaHrus.

%

Bpems otera:  22.02.20217 13:20:49

Bannbl: 2u33

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

B am6puoHanbHOM pa3BUTUM MoAoBoN MyLLKu Drosophila melanogaster 6onbLuyto ponb UrpaloT reHbl C MaTEPUHCKUM

3 pekTOM. STU reHbl TPAHCKPUGUPYIOTCA B opraHuame Matepu u ux MPHK noctynaioT B siifiLlekneTky. OAUH U3 TaKux
reHoB — bicoid. [ina onpepaeneHns GyHKUMIA 9TOro reHa y4yeHble U3yuynnu passutue nmunmHok D.melanogaster,
MOJyY€EHHbIX OT CAMOK C MYTaHTHbIM (HeyHKLMOHaNbHbIM) reHoM bicoid. YueHble BBoaunu MPHK aToro reHa B pa3Hbie
y4acTKV JINYUHOK W CIIeUNIA 3a Pa3BUTUEM CETMEHTOB Tesla. PUCYHOK HMXKe WITIOCTPUPYET pe3yibTaTbl 3TOro
akcnepumeHTa. KpacHbiM Kpyrom oTMedeHo Mecto BBefieHus MPHK bicoid B nuunHKy. O603HaueHus: bicoid wt —
JINYMHKM, NOJTyYEHHbIe OT CaMOK AUKOro TUna; bicoid- — NMYMHKK, NONy4YEHHbIE OT CAaMOK C MyTaHTHbIM reHoM bicoid; A -
aKpoH (ronoeHas nonactb), H — ronoea, T — rpyab, Ab — 6piowwko, Te — TenbcoH (XBOCTOBas JIoNacTh).

bicoid wt bicoid - bicoid - picoid - bicoid wt

@@@@@
-

PaCCMOTpMTe pe3ynbTaTbl 3TOro 3KCNnepMMeHTa U Ana KaXkaoro us cneayrow,mx yTBep)l(AeHMFI YKaXKute ABNsieTCA OHO
BE€PHbIM U/N HEBEPHbIM:

OTBeT yyeHuKa



BenkoBbIi NPoAYKT reHa bicoid Heo6xoaMM A pa3BUTUA NepefHen YacTu Tena;

Cneumanusaums cerMeHTOB Tesla OnpeaensieTca rpafgMeHToM KoHueHTpauum MPHK bicoid;

MPHK bicoid B HOpMe KOHLEHTPUPYETCS B 3aJHEN YacTU ANLEKNETKY;

MPHK bicoid HeobxoanMa ANis pa3BUTUA BCex cerMeHToB Tena D.melanogaster;

BenkoBbIi NPOAYKT reHa bicoid Heo6xoAMM NSt pa3BUTUS TENTbCOHA;

BenkoBbIV NPoAYKT reHa bicoid onpepensieT LOPCO-BeHTPasbHyO (CMMHA-6pHOX0) MONAPHOCTb 3MBPUOHA.

XX X<

Bpems oTeerTa: 22022021 13:23:34

Bannb!: 2.5u33

3apaHue 9 (ID23) (3anaqa Ne 1263970)

Ha pucyHke nokasaHa kapTa nnasmugbl R1, KOTOpyio MOXHO 06HapyXXuTb B KneTkax 6aktepum Escherichia coli. 3ta
nnasmupa umeeT A0CTaToO4HO 60/bLLOI pasMep — 95 ThbiCAY Nap HYKNEOTUA,0B, U COAEPIKUT HECKOMNbKO reHoB. B
yacTHoCTH, reHbl bla, cat, aph, aad v sul koaupyloT 6enku, o6ecneynBatoLL e yCTOWYUBOCTb K aHTUBUOTUKAM
aMNUUUNNKHY, XNopaM(eHnKoNy, KaHaMULUHY, CTPENTOMULIMHY U Cy/ibaHuNaMupaam, COOTBETCTBEHHO. B aToi
nna3sMuje 3aKoAUpoBaH reH 6enkosoro TokcuHa hok (parB), koTopbiii pa3pylwaeT Mem6paHy KeTKH, a TakxKe reH PHK
sok, koTopas komnnemeHTapHa yyactky MPHK hok. [iBoitHas cnupanb mexay PHK sok u MPHK hok y3HaeTca PHKas3oik
1ll, koTopas pa3spywaet MPHK hok. PHK sok siBnsieTcsi HecTabunbHoM, ee BpeMsi XKM3HU B KJIeTKe HeBenuKo (B oTinuue
ot MPHK hok). leH repA koaupyeT 6enok, Heo6xoAUMDIii NS 3anycKa pennukauum nnasmuabl. FeH copB kogupyer
6e10K, KOTOpbIii NoAaBNseT TPaHCKPUNLMIO reHa repA, yep)KuBas ee Ha HU3KOM ypoBHe. CMHUM LiBETOM Ha KapTe
OTMeYeHbI reHbl, Koaupyiol e 6eNKu, Heo6XoAMMbIe A1l KOHbIOTaLMK, a TaKXKe Nocief,oBaTe/IbHOCTH, perynupyiouiue

KOHblorauuto.
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[nsa Ka)kaoro U3 crnepylowmx yTBEPXXAEHUIA YKaXKUTe AABNSETCS OHO BEPHbIM U HEBEPHbIM:

OTBeT yY4eHuKa

[eHbl yCTOMYMBOCTU K @aHTUBUOTMKAM Aat0T 9BOJSIOLMOHHOE NMPEenMyLLECTBO KeTkaM, 061afatowmmM JaHHOM
nnasmuaon;

KneTku, KoTopble Npu AeneHnn NOTePSAIN faHHyo Nna3mMuay, nornéaroT ns-3a enctemsa TokeuHa hok;

B aTOM nnasmue AonxHa 6biTb 3aKoAnpoBaHa co6¢cTBeHHass PHK-nonumepasa;

KneTku, cogepaliume faHHyto nnasmuay, nornéatoT oT AedcTBUA TOKCUHa hok;

Knetku E.coli, He copepkallue aTy niasmuay, o6nafatoT yCTOMUMBOCTbIO K TOKCUHY hok;

[aHHas nnasmuga uMeeT MoAyIbHOE CTPOEHME — F'eHbl, BbIMOHAIOLME CXOAHbIE BYHKLIMMW, PACNOIOXEHbI PSAOM
Apyr ¢ Apyrom.

XXX <

Bpems oTBeTa: 22.02.202113:27:1

Bannb!: 2un33

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

lOHble HaTypanucTbl MeTa n KaTa usyyanu 3aKkoHOMEpHOCTU Hacsie,0BaHUs NMPU3HAKOB Yy APaKoHOB. MeTa nbiTanca
HaWTH 3aBUCUMOCTb MeXAy HacnepoBaHUEeM oKpaca M LBeTa nnameHu. A KaTtsa nsyvyana Kak cBfidaHbl HacnepoBaHue
OKpaca u upeTa rnas. PebsaTa npoaHann3npoBany AaHHble 0 CKpeLLMBaHUM APaKOHOB B MMTOMHUKE 3a nocnegHue 5 net



n 06Hapy)KWWI cnepymouiee.

OT cKpewBaHNA YNCTOMOPOAHbIX KpacHbIX iPaKOHOB, UMEIOLLUX KpacHoe NnjaMs ¢ YACTONOPOAHbIMU 3eJ1IeHbIMKN
APaKoHaMU, UMELLUMU XKenToe nnams B F1 BCe NOTOMKM 6binu KpacCHbIMU U U3BEpranu Xxentoe nnams. B
aHanusupyLieM cKpeLimeaHMn nony4ymnocb 4 (‘JeHOTVII'IVI"IeCKVIX Knacca NOTOMKOB B paBHbIX COOTHOLUEHUSIX.

OT cKpeluuBaHUsl KPacHbIX JPakoOHOB C KapuMU rna3aMu 1 3eNieHblX ¢ 3e/ieHbiMu rna3amu B F1 Takke Habnioganocb
eAnHoo6pa3ue, Bce NOTOMKM 6bIIM KpacHbIMU U UMeNU Kapue rnasa. B aHanusupyiow,eM cKkpewmBaHum nony4yanochb 4
(peHoTUNMYecKMX KNacca NOTOMKOB, HO 90% M3 HUX UMeNK TaKol e peHOTUN, KaK X POAUTENMN U ToNbKO 10% 6binn
nn60 KpacHbIMU € 3e/IeHbIMU Fa3amMu, MM60 3eneHbIMU C KapuMK ra3amm.

Ha ocHoBe BbisiBIeHHbIX 3aKOHOMepHOCTeﬁ Meta n KaTa caenanu BbIBOAbI U BbICTYNUN C fOK/NAZA0M Ha IOHHATCKOM
Koud:epeuu.uu, rae BbIACHUNOCDH, YTO HEKOTOPbIe BbIBOADbI OLIMGOYHbI.

YKaXkute ANs KaXKA0ro U3 cnegylowux BbiBOAOB, CAeNMaHHbIX Pe6ﬂTaMM, ABNA€TCA OH BEPHbIM WU HEBEPHbIM:

OTBeT yyeHuKa

v VccnepnoBaHus 0JHO3HAYHO NMoKasasu, 4To ansieslb KpacHOro oKpaca JOMUHAHTHbIW;
v VI3BepraTb XenToe nnams MOryT Kak JJOMUHAHTHblE TOMO3UTrOTbl, TaK U FeTepo3UroThbl, T.e. LJOMUHUPOBaHWE MOJHOE;
X 3eneHble rnasa HabtoAaTCA TONIbKO Y PeLleCCMBHbIX FOMO3UIOT;
« [eHbl, 0TBevatLLme 3a HhopMMPOBaHMe OKpaca U LiBeTa NiaMeHu, HaxoAATCs B pasHbIX XPOMOCOMaX;
YeTbipe peHoTUNMYECKUX Knacca B F2 060ux nccnefoBaHUi SBNSHOTCSA Pe3yibTaToM CIy4aiiHOro pacxXoXaeHus
v XPOMOCOM B Meii03e;
B KaTvHom uccnefoBaHnu A1 BbIiBNIEHUSA NMPUYKHbI NosiBneHns 10% NOTOMKOB, UMetoLLMX (eHOTUN OTIMYHbINA OT

x o o
poanTenibCKoro Heo6XxoAMMO CKpPecTUTb X ¢ AOMUHAHTHOW FOMO3UIOTOU U OLIEHUTb pacLlensieHne.

Bpems oTBeTa: 22.02.202113:34:28

Bannb!: 2un33

3apanue 11 (ID29) (3agaua N 1263981)

Y ApaKoHOB 6enok, KoAupyeMblii reHoM X yyacTByeT B pa3BUTMN POroBbix Yeluyek. MocKonbKy yeluyu He TONbKO
MOKPbIBAIOT TeNo, Ho U GopMMPYIOT rpe6eHb U BbIPOCTbI Ha XBOCTE, MyTaLuM B reHe X 0Ka3biBaloT BIUSHUE Cpa3y Ha
TPy npu3Haka. Takoe siBNeHne Ha3blBaeTCcsl NNeNOTPONHbIM (MHOXKECTBEHHbIM) 3¢ dheKToM reHa.

Oco6u AUKOro TN UMEIOT KPYMHbIE Yellyy, NpsMoii rpe6eHb U BbIPOCTbI Ha XBocTe. JIOMUHAHTHbIN annenb rexa X,
NleTasbHblii B FOMO3UroTe, B reTepo3uroTe AaeT MenKue NOKPOBHbIe Yellyu, BOMIHUCTbIN rpe6eHb U oTCyTCTBUe
BbIPOCTOB Ha XBocTe. p1 3TOM BeposITHOCTb NPOSIBNEHNs ITUX MPU3HAKOB pa3Has. Menkue yewwymn ¢popmupyloTca y
Bcex 6e3 UCKMIOUEHUs1 APAKOHOB, UMEIOLLUX AOMUHAHTHbII afsienb, BOSIHUCTbIN rpe6eHb TONbKO Y NOMOBMHDI, a
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT NULIb Y % o6iagaTeneil AOMUHAHTHOrO annens. Takasa 0co6eHHOCTb Ha3blBaeTCs
HerosiHasi NeHeTPAHTHOCTb NneioTponHoro addekTa.

Uccneposatenu APaAKOHOB CKPeCcTU/In caMKy C Me/IKUMU YellyssMu ¢ cCaMLIOM AUKOro Tuna. YKakute gns Kaxaoro us
cnepyrowmux yTBeP)KAeHVIﬁ, fiBIfeTCA OHO BE€PHbIM UM HEBEPHbIM:

OTBeT y4yeHuKa

« Camel ABNsieTCS peLecCUBHON roOMO3UroTON MO rexy X;

« Camka ¢ MenK1MM YeLlysiMU MOXET 6bIT TOIbKO reTepo3nroTom no reHy X;

OT faHHOr O CKpeLLMBaHus ¢ BEPOATHOCTBIO 1/2 MOXHO NOSTy4YUTb MOTOMKOB C KPYMHbIMU YeLySaMU U BOJTHUCTbIM
rpebHem;

MOoTOMKM, MMetoLLMe TONIbKO MeJIKME YeLlyn MMetOT TaKoM Xe reHOTHM, Kak 1 MOTOMKM UMetoLL/e OfHOBPEMEHHO
MenKu1e YeLlyu v BOJTHUCTbIN rpe6eHb;

OT faHHOro CKpeLyyBaHusi MOTOMKMU, 06/1afatoLime 04HOBPEMEHHO MeSIKUMU YeLLysiMU U OTCYTCTBUEM BbIPOCTOB Ha
XBOCTe, MOTYT POAUTLCH C BEPOATHOCTbIO 1/8;

X Y NOTOMKOB OT JaHHOIO CKpeLLUVBaHWs MOXET 6bITb YeTblpe pasHbiX reHoTumna.

Bpems oteeta:  22.02.2027 13:38:43

Bannb!: 3us3

3apaHue 12 (ID32) (3agaua N2 1263986)

Ko6pamu Ha3biBaloT NpeAcTaBuUTeNell HeCKOJIbKUX poAoB ceMelicTBa Acnugbl (Elaphidae). Yrpoxkatow,ee nosegeHme
KO6PbI XOPOLLIO M3BECTHO: OHA NPUMNOJHUMAETCS, pa3fAyBaeT KarloLLOH U, eC/IU ONMacHOCTb He ucyesaet, 6pocaetcs Ha

uuva u HA u 18 ¥AANLI UAVUUMAUAL UA ANAAATLAA LA a pLiIAT b uarn annm Huwa
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npeacTaenieHo ¢punoreHeTudeckoe aepero (Kazandjian et al., 2021) HekoTopbix BUAOB Ko6p. KpyroBbiMu guarpaMmammu
0603HaYeHO COOTHOLLIEHNE KOMMOHEHTOB sija. 0603HaueHus Ha apeBe: African — adpukaHckue, Asian — a3uaTckue, non-

spitting cobras — Henntotowuecs ko6pbl, spitting cobras — nnlolowmecs Ko6pbl, outgroups — BHeLHUe rpynnbl, Toxin key
— KOMMOHEHTbI TOKCUHOB.

“-59“{“‘9 cobras Toxin key
cytotoxic 3FTX
other 3FTX
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SVMP

other toxin types
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2.0 million years

MpoaHanuaupyiiTe NpeAacTaBAEHHbIN PUCYHOK U, ANl KAXKAOIO U3 CEAYIOLMUX YTBEPXKACHUI, YKAXKNTE, AIBAAETCA OHO
BEPHbIM MW HEBEPHbIM:

OTBeT yY4eHuka

Cnoco6HOCTb NieBaTbCs SAOM KOGPbI MPUoOGpesin MUHUMYM TPUXAbI;

Y Bcex ntotoLmxca Ko6p noBbllleHa KOHLeHTpauus TokeuHa PLA2 (dochonunasa A2);

OTHOCHTENIbHO NPUMUTUBHbBIE KOGPbI, 65IM3KMeE K 06LLeMy NPeAKy rpynmbl, OTANYaTCA 60/bWMM pasHoo6pasmem
TOKCMHOB B COCTaBe f/3;

B xofie aBontoLmmM y KOGP NOSIBUINCH HOBbIE KOMMOHEHTbI i, OTCYTCTBYHOLLME Y 6AMXKANLLNX POLCTBEHHWKOB;
HesaBuncumoe passutue HOBOI afanTaLmm HECKONbKO pas B paMKax OAHON rpyrnnbl MOXET rOBOPUTb O HAIM4MK
N3HayanbHbIX NPEANOCHIIOK K 3BOMIOLMMN B 3TOM HarnpaBieHuy;

v
v
X
x
x

Passutune npakTU4eckn NAeHTUYHOro MeToa 3alliuTbl Y pa3HblX BUAOB rOBOPUT O BO3MOXXHOM HalIM4ynn CXOXero
BEKTOpa 0T60pa B 9BOJIOLIMOHHOM NUCTOPUN 3TUX BUOOB.

Bpems oTBerTa: 22.02.2021 13:42:07

Bannbl: 2un33

3apaHvie 13 (ID35) (3apaua Ne 1263991)

B )XM3HEHHOM LMKJ1e BbICLUUX PpacTeHUM NPpUCYTCTBYeT YepenoBaHue Nosiosoro u 6€ecrnosioro NoKoseHUi.

Hu)xe npuBefieHbl PUCYHKM C Pa3/IMYHbIMM YacTAMMU pacreuwﬁ:




Mocne faHHOM HOPMYNMPOBKM 3afaHNs MPUBEAEHbI TPU CTONI6LA 3NIEMEHTOB /1Sl COMOCTaBNEHUA:

B neBom cTonbue npUBeAeH CNMCOK TAKCOHOB (CMMCOK M36bITOYEH — eCTb NINLIHNE TAaKCOHbI).

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

B npaBom cTon6ue npuBefeH CnMcoK ¢as XXM3HEHHOro LuKa (CNMCOK U36bITOYEH — ecTb NuLHKe dasbl).

CoOTHECUTE YacTh pacTeHWii, N306paXKEHHbIE Ha PUCYHKaX, C TAKCOHaMM, K KOTOPbIM OHU NpuHagnexar. Onpegenure, K
KaKom ¢aze KM3HEHHOrO LKA OTHOCATCA AaHHbIe CTPYKTYpPbl pacTeHuii (yUUTbIBaTb TONBKO TO, YTO HEMOCPEACTBEHHO

BUAHO Ha PUCYHKaX).

Kaxabii a1eMeHT 3 cpegHero cTo/bLa MOXHO COeAUHNTb CTPEJTKOM TOIbKO C OAHUM 3/1eMEHTOM B JIeBOM CTOJIOLe U C
O/IHUM 3/1eMEHTOM B IpaBoM cTos16Le. Kaxaas CTpesika OT d/1eMeHTa /1eBOro cTos16La K 9/1eMeHTy CpegHero ctoabua
LOJIXKHA ObITb YHUKA/IbHOW, @ OT Pa3HbIX 3/1eMEHTOB CPEHEro CTO/16La MOXHO MPOBECTU HECKO/IbKO CTPE/IOK K OfHOMY
a/71eMeHTy npasoro cTos6byal

,ﬂﬂﬂ TOro, 4T06b! NPpoBEeCTN CTPEJIKY NepeTsaHnTe MbILUKOW 3/IEMEHT K KOTOPOMY Bbl NMpoBOANTE CTPEJIKY NOBEPX 3/IEMEHTa
OT KOTOPOro J4O/PKHa AT CTpesika U OTrycTuTe. YT06bI OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMetleHue.

A) Knacc MNokpbiTocemeHHble (Angiospermae) 1) Tonbko rametodut (n)
/PmcyHOK 1

B) Knacc CocHoBble (Pinopsida) Il) Tonbko rametodut (2n)
PucyHok 2

C) Mogotaen ManopoTtHuku (Pteridophytina) 11) Tonbko cnopocurt (n)
PucyHok 3

D) Knacc XBouwoBble (Equisetopsida) 1IV) Tonbko cnopocuTt (2n)
PucyHok 4

E) Otnen MnayHoBuaHble (Lycopodiophyta) V) FameTtoduT (n) 1 cnopoduT (2n)
PucyHok 5

F) OTnen Mxw (Bryophyta) VI) FametoduT (2n) 1 cnopoduT (n)

3apaHue 14 (ID37) (3an:



CKeneTHble 3/1IeMeHTbl NpeAcTaBuTeneil kiacca Aves MUMeIoT XOPOLLIO U3BECTHbIe 0CO6EeHHOCTU BHELUHEro CTpoOeHus.

Hwxe npusefeHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHBIX:

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

B neBoM cTon6ue NnpuBefeH CNMCOK Ha3BaHUIA KOCTEN MU CJI0XKHBIX KOCTHbIX 06pa3oBaHuil (CMUCOK U36bITOYEH — B
HEeM eCTb JIMLLHUE TEPMMUHbI).

B cpepiHeM cTon6Lie yka3aHbl Homepa (oTorpaduii KocTeit (camu poTo NpuBefeHbI Bbilue).

B npaBom cTon6Le NpUBeAEeH CNMCOK XapaKTepUCTUK KOCTeili (CNMCOK M36bITOUYEH — B HEM €CTb JIMLUH1E
XapaKTepuCTUKM).

BaM Heo6xoMMO onpefenuTb Ha3BaHMe KOCTU (B HEKOTOPbIX CNy4asiX — C/I0XXHOr0 KOCTHOro 06pa3oBaHus) 1
COOTHECTH C NOAXOASALLEl el XapaKTepMCTMKON U3 cnucka (MacluTa6 Ha (oTo He BbifiepXKaH).

Kaxzbisi 971eMEHT 13 CPefHEero cTosbLa MOXHO COEANHUTL CTPESIKON TOIbKO C OfAHUM 3/1EMEHTOM B JIEBOM CTOJ/I6LE U C
0/IHUM 3/1IeMEHTOM B IPaBoM cTos6Le. Kaxas CTpesika JOKHA 6bITb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEsIKU OT ABYX
3/1EMEHTOB CPeSHEero cTon6ua K 04HOMY U TOMY Xe 3/1eMeHTy IeBoro (Mav npasoro) cTon6La Heb3s!

Jns Toro, yTo6bI MPOBECTY CTPEJIKY MePETAHNTE MbILLKOW 371eMEHT K KOTOPOMY Bbl POBOAMNTE CTPEsIKY MOBEPX d/1eMeHTa
OT KOTOPOro AO/DKHa AT CTpesika n OTrnycTuTe. YT06bI OTMEHUTH CTPENIKY Mexay aJieMeHTaMun NnoBTopuTe nx
nepemetleHune.

OTBeT y4yeHuka

\|) Kpenutcsi HenocpeacTBeHHO K Yepery npu nomown 1
MblLLenKa

‘ 1) Y nTMu ux MoxeT 6bITb 0T 11 go 25 ‘

’ A) ATnaHT

‘ I1l) FonoBKa 3TOM KOCTU BXOAWT B BEPTIYXKHYIO BNaguHy I

‘ B) BeapeHHasi KOCTb

IV) flBnsieTcs cTUnonoAmeM Ha nepeHein KOHeYHOCTH I

‘ C) MneyeBas KocTb

V) CpacTatoTcsi BMECTE W SIB/ISILOTCS YacCTbio Mosica NepesHmnx

D) 'pyAHble NO3BOHKM o
I ) pyA KOHeYyHoCTeNn

‘ E) KocTu roneHun

VI) K Helt KpenaTcsi BTOpOCTeneHHble MaxoBble nepbs ‘




L 1
‘ F) LieBka ‘
VIl) CocTaBnsitoT 4acTb OCEBOro ckesera, K afleMeHTam
®oto 3 KOTOPO NpuKpennstoTcs péépa
‘ G) CnoxHblii KpecTel,
®oto 4 VIll) BxoguT B cOCTaB Mosica MEpeaHUX KOHEeYHOCTen u
‘ H) BeabIMAHHas KOCTb ‘ pacnonaraeTcsa gopcanbHoO
Ywvoro s
‘ 1) NlonaTtka I IX) ABNsieTCca YacTbio CBOGOAHOM 3aHEN KOHEYHOCTU U HOCUT
HayyHoe HasBaHue TUbnoTapsyc
| J) Kntoumupbl f
| X) CocTouT u3 MOAB3AOLIHOW, CefanulHOW U NO6KOBOMN
KocTen
‘ K) JlokTeBas KocTb T
oo \yXI) YacTb oceBoro ckenera, ob6pasoBaHHasi B pesynbTaTe
L) TUNUYHbIN LWeNHbINA NO3BOHOK
cpacTaHusA HECKObKUX ero oTAenoB
Xll) CnoxkHoe o6pasoBaHue CBOGOLHON 3afHEN KOHEYHOCTH,
XapaKTepHOe UCKUYNTENbHO NTULamM

Bpems oTBeTa: 22.02.2021 13:52:50

Bannb!: 2.5u35

3apaHue 15 (ID39) (3agaua N2 1264031)

Cno)kHoe aHaTOMUYECKOe CTPOEHNe BHYTPEHHNX OpraHoOB 06yCNoBNeHO, BO MHOFOM, 0CO6€HHOCTSIMU UX Pa3BUTUSA B
3M6puoHasibHOM nepuope (MUrpaLus KIeToK, NOBOPOTbI, anonTo3 U Apyrue MexaHu3mbl).

Huxke npuBefieHbl cXxeMaTUYHbIE N306paXKeHUsA IMOPMOHANbHOrO Pa3BUTMS PA3NIMYHbIX aHATOMUYECKNX 06pa30BaHMWiA:




Mocne paHHoM d)opmynupoaxu 3apaHusa npuBeaeHbl Tpu cTon6ua aneMeHTOB A/l CONOCTaBJ/IeHUS:

B neBom cTonbue npuBeAeH CNMCOK Ha3BaHWI i aHATOMUYECKMX 06pa30BaHMii (CMUCOK M36bITOYEH — B HEM €CTb NULLIHNE
TepMUHbI).

B cpeaHeM cTonbue ykazaHbl HOMepa PUCYHKOB (CaMU PUCYHKM NPUBELEHbI BbILUe).

B npaBom cTon6Le NpuBeAeH CNUCOK Ha3BaHMIi OCHOBHbIX CEKPEeTUPYEeMbIX 6MONOrMYeCKN aKTUBHbIX BeLL,ecTB (CNMCoK
N36bITOYEH — B HEM eCTb JIULLHUE Ha3BaHus).

OnpeaenuTe aHaToMMYeckoe o6pa3oBaH1e N0 CXeMaTUYHOMY U306paXKeHUIO ero aM6pMOHaNIbHOTO Pa3BUTHSA, a TaKXKe
yKa)Xkute, OCHOBHOE 6M0NI0rMYecKn akTUBHOE BeLLLECTBO, KOTOpoe CeKpeTupyeTcs AaHHbIM o6pasoBaHueM. O6paTute
BHMMaHMe, YTo 06pa3oBaHus 0 KOTOPbIX MAET peub Ha CXeMax OTMeYeHbl CUHUM LBeToM. Ecnu Bbl cuuTaeTe, 4To
AaHHOe aHaTOMUYecKoe o6pa3oBaHue CEKPeTUPYeT HECKONIbKO 6MONOrMyecKu akTUBHbIX BELLLECTB, TO HY)XXHO Bbl6paTb
0AHO, KOTOpOE BbiJensieTcs B Hau6oNbLUUX KONMYECTBAX WM CBA3aHO C OCHOBHOM (yHKLMEN faHHOro 06pa3oBaHus.

Kaxzbisi 971eMEHT 13 CPEAHEro cTobLa MOXHO COANHUTL CTPESIKOM TOJIbKO C OAHUM 3/1EMEHTOM B JIEBOM CTOJ/I6LE U C
0/IHUM 3/1IeMEHTOM B IPaBoM cTos6Le. Kax/as CTpesika ZOKHA 6biTb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEsKM OT ABYX
3/1EMEHTOB CPESHEero cTon6La K 04HOMY U TOMY e 3/1eMeHTy IeBoro (Mav npasoro) cTon6La Hesb3s!

[lns Toro, 4TO06bI POBECTYU CTPEJIKY NEPETSHUTE MbILLKOW 3/1EMEHT K KOTOPOMY Bbl IPOBOAUTE CTPEJIKY MOBEPX 1eMEHTa
OT KOTOPOro JO/DKHA MATU CTPEJIKa U OTrycTUTe. YT06bI OTMEHUTL CTPESIKY MEXAY 3/IEMEHTaMU MOBTOPUTE UX
nepemetleHue.

OTBeT yyeHuKa

‘ A) YXeHcKue BHYTpPeHHMe opraHbl penpofyKTUBHON CUCTEMbI 1) AHrMOTeH3UHOreH ’

‘ B) My>cKue BHyTpeHHWe opraHbl PenpoAyKTUBHOM CUCTEMbI ‘ 1) HaTpuitypeTuyeckuii nentug, ’

‘ C) Cepaue ‘ 111) SHkedbanuH ’

| D) HagnoueuHuku 1V) Kanbu1TOHUH ’

‘ E) OpraHbl BblAenuTeIbHOM CUCTEMbI (MOYKU 1 MOYETOYHUKM) ‘ ‘ V) CekpeTuH ‘

‘ F) WuToBMAaHas xenesa ‘ VI) AnbAocTepoH ‘

’ G) FonioBHOM MO3T ‘ VII) OpUTponoaTuH

‘ H) MeyeHb VIIl) MporectepoH

‘ 1) MomkenypouHas xenesa ‘ 1X) TpuncuH ’

| J) CeneseHka ‘ ‘ X) TectocTepoH ’

‘ K) XXenyaouHo-KuLIeYHbI TpakT ‘ ‘ X1) Tumo3uH ‘

\
‘ L) Nlerkue ‘ YXII) CypdakTaHTHbI 6eok A ‘

Bpems oTBeTa: 22.02.2021 13:58:36

Bannb!: 2.5u35

3apaHue 16 (ID41) (3agaua N2 1264035)

C noMoLbio FreHHOW MHXKEHEPUN MOXKHO CO3[aBaTb reHeTUYeCKUe KOHTYpbI, KOoTopble 6yAyT BbINONHATb NpocTeiilune
noruyeckue onepauuu. FleHeTUYECKUI! KOHTYP — FPynna reHoB, CBAA3aHHbIX APYr C APYroM aKTUBUPYIOLLUMU UNU
penpeccupyioLLMMU CBA3AMM.

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

1 2 CurHan A: TpuntodaH

CurHan A: TpunTtodaH CurHan B: apabuHosa
Pw Ps
Ps Ps

| | _| TioR \_J,l GEP |
— T — ara - trn




[ TrpR | e GEP | ks
trp

ara

3 4 CurHan A: apabuHosa
CurHan A: apabuHosa

CurHan B: TpuntodaH

CurHan B: utAM®
Ps Pw Ps Pw
araC R GFP TrpR GEP
Ps cap ara PS ara trp
—_—
|
araC

CurHan A: Fe?*
CurHan B: TpunTtodaH
5 Ps Ps

trp fur lac  tet

Ps Ps
[ Fur ] [ TR |
Ps Ps

0603HayYeHns Ha cxemax:

cTpenka v Ps — cunbHbIi NPOMOTOP (A1 TPAHCKPUNLMK He TpebyeT NpuUcyTCTBUS 6efika-akTuBaTopa);

cTpesnka u Pw — cnabbiii npomMoTop (A5 TpaHCKpUNLmmM TpebyeTcst 6enok akTuBaTop);

GFP - reH 3eneHoro ¢yopecLeHTHOro 6eKa;

araC — reH 6enka-akTMBaTopa, KOTOPbIV CBA3bIBAETCS C NOCNEL0BaTENIbHOCTbIO ara Npy Ao6aBneHun apabnHo3bl;

CAP - 6enok-akTuBaTop, CBA3bIBAETCA C NOCNEA0BaTEIbHOCTbIO cap MpuW Hanuuume B kneTke LAMO®;

Lacl — reH 6enka-penpeccopa, KOTOpbIi CBSA3bIBAETCS C NMOC/e0BaTENbHOCTbLIO lac B OTCYTCTBUE NaKTO3bl;

TetR — reH 6enka-penpeccopa, KOTOpblii CBA3bIBAETCA C NOCNEA0BaTENbHOCTLIO tet B OTCYTCTBUE TETPALMKIINHA;

TrpR - reH 6enka-penpeccopa, KOTOpbIil CBA3bIBAETCA C MOCNEA0BATENIbHOCTbIO trp NPy HaNUYMKM B KneTke TpunTodaHa;

Fur - reH Genka-penpeccopa, KoTopblil CBSI3bIBAETCA C MOCNeA0BaTENbHOCTbIO fur NpU BbICOKOM KOHLIEHTPaLUM MOHOB
FeZ*

B cfiyyae, ecfiu Ha MPOMOTOPE OJHOBPEMEHHO MPUCYTCTBYHOT 6E/IKM aKTUBATOP M PEMNPEeccop, TO PENpeccus AOMUHUPYET.
Mocne AaHHOI HOPMYNMPOBKU 3aAaHNUs NPUBEAEHDBI TPU CTONBLIA 3NIEMEHTOB ANA CONOCTABNEHUs:

B neeom cTonbue NnpUBefeH CNMCOK ONMCaHUil MexaHu3Ma paboTbl reHeTUYECKUX KOHTYPOB.

B cpeaHeMm cTonbue ykasaHbl HOMepa cxeM (CaMu cXeMbl NPUBEAEHDI BbILLE).

B npaBom cTonb6ue ykasaHbl TUMNbl oTBeTa: aKcnpeccuss GFP B faHHOM cxeme HabniofaeTcs To/IbKO B criefyloLuei (-ux)
KOM6MHaLM (-A1X) CUrHanoB.

CornocTaBbTe NoKa3aHHble KOHTYpbl ¢ Haubosnee NOAXOAALLMM ONUCAHUEM MeXaHW3Ma paboTbl KOHTYypa (cnucok A - E) u
¢ Tunom oteeTa (cnucok | - V).

Kaxkzblii a1eMeHT U3 cpefHero cTosnbLa MOXHO COEANHUTbL CTPEJIKON TOIbKO C OAHUM 3/IeMEHTOM B JIEBOM CTO/I6LE U C
O0HWM 3/IEMEHTOM B NpaBoM CTosbLe. Kaxaas cTpesika JOoKHa OblTb YHUKAIbHOM, T.€. MPOBECTU ABE CTPENKU OT ABYX
3/71eMEHTOB CPeAHero cTonbya K 0o4HOMY U TOMY XXe 371eMeHTY J1eBoro (Mim npasoro) cTonbya Hesb3s!

[ns Toro, 4TOGbI NPpoBeCTn CTPEJIKY NepeTsaHnTe MbILLIKOW 3/1eMEeHT K KOTOPOMY Bbl NMpoBOANTE CTPEJIKY NOBEPX 3/IEMEHTa
OT KOTOPOro AO/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPENIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLleHue.

OTBeT yyeHuKa

|A) AraC B MDWUCYTCTBMM apabWHO3bl aKTUBUDVET " s




TpaHckpunuuio TrpR, KoTopblii B MpUCYTCTBUM Cxema ’/yl) B oTcytcTBue curHana A (cuctemMa C OAHWM
TpunTodaHa NnoaasnseT TpaHckpunumio GFP 1 CUrHanom)
B) AraC B npwucytcTBun apabuHosbl unu CAP B Cxema ») B nmpucyTcTBUM 060OMX CUrHANIOB WM B
npucytcTBum LAM® akTuBMpYIOT akcnpeccuto GFP 9 OTCYTCTBUE 060UX CUrHaNoOB
C) TrpR B npucytcTBuu TpuntodaHa nojasnser Cxema Ill) B OTCYTCTBUM CUTHASOB, B MPUCYTCTBUU TOJIbKO
TpaHckpunumio GFP 3 curHana A, B NpucyTCTBUM TONbKO curHana B
D) Fur B npucyTcTBUM Fe2+ nofaBnsieT aKCrnpeccuio Cxema IV) B npucyTcTBMM TONbKO curHana A, B
GFP un TetR, a TrpR B npucytctBum TpuntodaHa 4 NpUCYTCTBMM TONbKO CuUrHana B, B npucyTcTBMM
nopasnset akcnpeccuto GFP u Lacl 060UX CUrHaNoB

Cxema
E) AraC B npucyTCcTBUM apabuHO3bl aKTUBUPYET 5 V) B npucyTcTBUM TOMbKO curHana A (cuctema c
TpaHckpunuuio GFP, a TrpR B npucytcTBue [IBYMsi CUTHanamm)
TpunTodaHa noaaBnseT TpaHckpunumio GFP

Bpems oTBeTa: 22.02.2021 14:0712

Bannbi: 435

3apaHue 17 (ID43) (3apaua Ne 1264040)

Y ApaKoHOB B ransiongHoM Ha6ope 10 xpomocom (n=10).

Huxe npuBeAeHbl Ha3BaHUA pa3nUyUHbIX (a3 UHTepdasbl U NpoLecca JeneHus KNeTok:

®aza 1: Tenodasa mutosa

®asa 2: MeTtadasa meiiosa |

®a3a 3: Tenogasa meiosa |

®a3a 4: MeTtadasa meiiosa ll

daza 5: AHada3za meiio3a

Mocne paHHoI pOpMYNMPOBKM 3afaHUA NPUBEAEHDBI TPU CTONGLLA 3/IEMEHTOB A/1sl CONOCTaB/eHNs:

B neeom cTon6ue npueeAeH CUCOK npoueccos, NpoucxoasaLliux ¢ XxpoMmocoMmaMu B AaHHYIO dJasy (CHMCOK N36bITOYEH —
B HEM eCTb JiuLLHNe I'IpOI.IeCCbI).

B cpepHem cTton6ue YKa3aHbl Ha3BaHUA pa3/IN4HbIX (')63 MHTep¢a3bl U npouecca gesieHus KieTok.

B npaBom cTon6Le NpMBEAEH CMIUCOK C KONUYEeCTBOM XpoMocoM u HuTeln [IHK Ha pa3Hbix ¢a3ax (CMMCcoK M36biToYeH — B
HeM ecTb NuwiHKUe TepMuHbl. HO, OBPATUTE BHUMAHME, uTto konuyecTBo XxpoMocom u Huteit [IHK MoxxeT coBnapaTb B
HecKonbkux dasax, T.e. OfHa U Ta Xe Ludpa MoOXeT NCMoNb30BaTbCA HECKOJIbKO pa3):

CooTHecuTe (hasbl MHTepdasbl U feneHUs KNeToK, KOIMYecTBo XpomocoM u HuTeii JHK B KoHue KaXkgon dasbl u
npouecchbl, NPOMCXOAALLUMM B 3T dasbl.

Kaxxgbivi aneMeHT n3 cpefHero cTON6L4a MOXHO COEANHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTonble u c
O4HUM 3J1EMEHTOM B NnpaBom cronéue. Kaxaas CTpeJiKa OT 3JieMeHTa J1eBoro cTonbuya K SJ/IeMeHTy cpejHero cTonbuya

LOJ/DKHA 6bIThb YHUKAbHOM, @ OT PasHbiX 9/IEMEHTOB CPEAHEro CTO/I6L/a MOXHO POBECTYU HECKOILKO CTPEIOK K OAHOMY
an1eMeHTy npaBoro cton6uyal

1515 Toro, 4T06bl MPOBECTY CTPEJIKY MEPETAHUTE MbILIKO 3IEMEHT K KOTOPOMY Bbl MPOBOAMTE CTPEJIKY MOBEPX S/1eMeHTa
OT KOTOPOI0 OJIXKHa MATU CTPEesIKa U OTrycTUTE. YT06bI OTMEHUTD CTPEJSIKY MEX/Y d/1eMeHTaMu OBTOPUTE X
riepemeLleHme.

OTBeT yyeHuka

A) [OHK pennuuupyetcs, XpOMOCOMbI CTaHOBATCS
[IByXpoMaTUAHbIMM

B) B pgunnouaHoM KNeTke Kaxpas XxpomaTtuaa
cTaHoBUTCSA CaMOCTOATENbHON XPOMOCOMOW,
OAHOXPOMAaTMAHbIE ~ XPOMOCOMbI  pacxoaatca K
nontocam KeTku

Habop XpOMOCOM

C) GopMmupytoTcs AiBa AApa, CoAepxallme ANUMIONAHbIN \



dasza 1: Tenodasa 1) 20 xpomocom, 20 HuTel
D) FOMOMIOrMYHble XpOMOCOM BCTYMNaloT B KOHbIOTaLuI0 MuTo3a OHK
M MeXAY HMU MPOUCXOANT KPOCCUHIOBEP
ybasa 2 Meradasa Il) 20 xpomocom, 40 HuTel
E) BuBaneHTbl BbiCTpaMBaloTCA B 0651acT aKBaTopa /‘ meiio3a | AHK
KNEeTKM
daza 3:  Tenocdasa ¢ 1) 10 xpomocom, 20 HuTel
F) BuBaneHT  paspblBaloTcs,  [ABYXpOMaTUAHblE merio3a | AHK
XPOMOCOMbI OTXOAST K MOOCAM KNeTKU
daza 4 Metadasa IV) 10 xpomocom, 10 HuTel
G) dopMupyloTCA KIeTKu, sapa KOTOpbIX coaepaTt merio3a Il OHK
rannonaHbli Ha6op ABYXPOMATUAHbBIX XPOMOCOM
§ Pasa 5: AHacdasa V) 40 xpomocom, 40 HuTel
H) B  rannougHoil  KkneTke  ABYXpoMaTuUfHble Meiio3a ll [HK
XPOMOCOMbI  BbICTPauBalTCs B 061acTu 3aKBaTopa
KNEeTKM
) B rannoupHoit Knetke Kaxzasa XpomaTupa
CTaHOBUTCA CaMOCTOSATENbHOM XPOMOCOMOIA,
O[IHOXPOMATW[Hble ~ XPOMOCOMbI  Pacxogstcs K
nontocam KneTku
J) ®dopmupytoTcs KneTkW, siApa KOTOpbIX coaepxar
rannonaHbl Ha6op OAHOXPOMATUAHbBIX XPOMOCOM

22.02.2021 14:11:46

Bpems oTBeTa:

4.5un35

Bannbi:

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

B paclumdpoBKke reHeTM4ECKOro Kofja 60J1bLUYIO Pofib Chirpany onbiTbl N0 TPAHCASALMM UCKYCCTBEHHO CUHTE3MPOBaHHbIX
PHK. Takue PHK cuHTesnpoBanucb us Hykneosnaaudocdatos ¢ nomolubio hepmeHTa nonmHykneoruadochopunasbl. B
npo6upKy Ao6aBnsaMCh pasnnyHble HyKeosuaamdocdaTbl B UI3BECTHOM COOTHOLUEHUM, U fanee

nonuHykneotuadochopunasa cnyyaiiHbim 06pa3oM KoM6UHMPOBasa f,06aBNeHHbIe HYKNEOTUAbI B NOSIMMEpPHbIe
uenouku. Mocne atoro nonyyeHHble PHK TpaHcnuposanuch B 6eckneTouHon cucTeMe cuHTe3a 6enka. Onpegenss,
KaKue aMUHOKMCAOTbI BCTPeUYanuch B TaKMX NeNTUAaX, MOXKHO 6bIno caenaTb BbIBOA O HYK/IEOTUAHOM COCTaBe

TPpUNIeToB, KOAUPYIOLWUX pa3Hble aMUHOKUCIOTbI.

I'enetnvuecknii koa (APHK)

ITepBoe
OCHOBAHHE

Bropoe ocHOBaHHE

Tpetbe
OCHOBAHHE

I

A

O®eH
den

Cep
Cep

Tup
Tup

IMuc
Iuc

¥

i

Jleit Cep — — A

Jleit Cep — Tpn I

Jlei ITpo I'nc Apr b 4

Jleit [Ipo I'nc Apr I

o Jleit IIpo I'mH Apr A
Jlel IIpo ui:t Apr I

e Tpe AcH Cep ¥

A Ilne Tpe AcH Cep I
IIne Tpe JIus Apr A

Met Tpe JIns Apr 1§

Ban Ana Acn I'm ¥

r Ban Ana Acn I'ma I
Bax Ana Iy I'm A

Bax Ana I'my I'm I

OTBeTbTe Ha crieayiolime NoABONPoChI:

1) Kakue TpunnieTbl MOXHO 06HapyxuTb B PHK, CUHTE31POBaHHbIX C MOMOLLbIO NoAMHyKieoTuadochopunasbl s cMecu

AOD v YD B cooTHOWeEHMM 3:1?

2) C kakoi yacToTol 6yAyT BCTpeyaTbCs yKasaHHble B NpeablayLleM nyHKTe Tpunnetbl B PHK?




3) Kakne aMUHOKMCNOTbI 6yAYyT 06Hapy)XMBaTbCs B NOMMNENTMAAX, 06pasyroLmxcs Npu TpaHcAsumumn Takux PHK?

4) B KaKoM COOTHOLLEHUM ByZlyT NoNyYaTbCs yKadaHHble aMUHOKMCNOThI B NenTuaax? OTBeT 3anulumTe B cregytolemM
BuAe: aprirnu:cep = 12:3:4 (jaHHble aMUHOKWCIIOTbI Y COOTHOLLEHUE NPUBEAEHDI IS TPUMEPA).

an BHeCeHUU OTBETa B I10J1e HUXKe, no»(anyﬁcra, COXpaHﬂﬁTe HyMepaLuio nogBornpocoB Ha KOTopbie Bbl faeTe oTBeTbl!

OTBeT yYyeHuKa

1) BoaMOXHO 6yzeT 06HapyXuTb crefytolne Tpunnetbl: AYY, AYA, AAY, AAA, YYY, YYA, YAY, (YAA - cTon-KoAo0H)

3) ByayT o6Hapy>xmBaTbCA crefytoLne aMuHokUcnoTbl: Mne (AYY, AYA), AcH (AAY), Jlus (AAA), deH (YYY), Neii (YYA),
Tup (YAY).

2) BepoaTHocTb nonaganus B Tpunnet A = 0,75; Y = 0,25. BeposiTHocTb BcTpeuun Tpurnieta AAA = 0,75*0,75%0,75 =
0,421875

BepoaTHocTb BcTpeun Tpunnetos AAY, AYA, YAA = 0,75*0,75*%0,25 = 0.140525

BepoaTHocTb BcTpeun TpunnetoB AYY, YYA, YAY = 0,75*%0,25*0,25 = 0,046875

BeposaTHocTb BcTpeun Tpunneta YYY = 0,25%0,25%0,25 = 0,015625

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

Y ApaKOHOB reTeporaMHblii MoJs1 My>CKOW, 0jHaKO NosIoBoi AUMOP(HU3M He BbIPaXKeH, YTO He AaeT BO3MOXHOCTU
OT/INYUTb CaMLLOB OT CAMOK NpU HabNoAeHUMN Ha pacCcTOsIHUU. U3yunB HECKONbKO Nonynsuuil 4pakoHOB, ApaKoHoBeAbl
06HapY)XWNM ABa NpU3HaKa Nno KOTOPbIM MOXXHO OT/IMYaTb CaML,OB OT caMOK 6e3 6/1M3Koro KoHTakTa. [laHHble
NPpU3HaKK BCTPEYaloTCs JaNeKo He Y BCeX CaMLIOB B MOMYJIALWM U UMEIOT pasHbiii MeXaHU3M Hac/lefloBaHUs.

Mpu3HaK «cuHee NiaMs» BCTPEYAETCH UCKIIOUUTENIbHO Y CaMLIOB M HUKOrAa He 6bin BbisiBNEH Y camok. Mpuuem, ecnu
camel, o61afjaeT CUHMM MJIAaMEHEM, BCe ero CbiIHOBbsl 06513aTeNIbHO YHAC/IeAYIOT 3TOT NPU3HaK. [louepsiM JaHHbIN
NpU3HaK HUKorpa He nepepaetcs. Eciv caMel) He MMeeT JaHHOro NpU3HaKa, Bce ero NOTOMKU Bceraa uMetoT o6bluHoe
KenToe nnams.

MpusHak «cusiowas yellys» TakxKe nposiBNsieTcs NPpeuMyLLecTBEHHO Y CaMLOB, HO 6b1/10 BbISIB/IEHO HECKOJIbKO CaMOK C
TaKuM TUMOM Yeluyu. OT cKpelMBaHUA AaHHbIX CaMOK C cCaMLiaMU, UMeOLLLUMU 06b|‘-IHyIO MaToBYIO Yellyio Bce
CbIHOBbfl BCerga UMeloT CUSIIOLLLYIO Yellyto, a cCaMKu 06bquyIO MaToBYlO.

OTBeTbTe Ha cregyloL e NOABONPOCHI:
1) Kak HacnegytoTcsi NpU3HaKy «CUHEe NamMs» U «CUstoLLas YeLysi»?

2) CKOMbKO ansienei reHa, 06ycnasnvBaloLLero pasBuTHe CUSAIOLLEN Yellyu onucaHo B 3ajade? BeeauTe o603HaueHUs 1
Ha30BUTE 3TV asienu, eCTb SN CPEAUN HUX JOMUHAHTHbIE U peLleCCUBHble?

3) CkonbKo annenemn rexa, OéyCﬂaBﬂVlBal'OLIJ,EI'O pasBMTME CMHEro NlaMeHn onucaHo B 3afave? Beeaute 0603HaYyeHus u
Ha30BUTE 3TN annenu, eCTb v Cpeamn HUX AOMUHAHTHbIE U peLeccuBHble?

4) OT CKpeLUMBaHuWsi CaMKM ¢ 06bI4YHOM MaTOBOM Yellyeil U caMua ¢ 06bIYHON MaTOBOM Yellyel ¥ CUHUM MIaMeHeM
nosyyeH JeTeHblILL, UMEOLLMNIA CUAIOLLYIO YeLlYto U CUHee MnamMs 0OagHOBpeMeHHO. OnpeaennTe reHoTUnbl poanTesien n
noToMKa.

Ipy BHeceHnu oTBETa B M10J1e HUXKE, MOXKaJyicTa, COXpaHsaNTe HyMepaLuio Mo4BONPOCOB Ha KOTOPbIe Bbl aeTe oTBeThbl!

OTBeT yY4eHuKa

1) NpuaHak cuHee Nnams cuenseH ¢ Y-XpoMOCOMO, MpU3HaK CUAIOLLAsA YeLLys CLensieH ¢ X-XpOMOCOMOM, MpUyem
peLecCcuBHbIN reH NOMIHOCTbIO NepekpbiBaeT AeNCTBME JOMUHAHTHOIO.

2) X- AOMUHAHTHbIN annefib reHa CUSIOLLEN Yellyw, X - PELLECCUBHbI asifiefib CUSIOLLEN YeLlyu.

3) Y - LOMUHaHTHbIV annenb reHa CUHEro niaMeHy, y - PeLeCCUBHbIN annesnb CUHEro NiaMeHu.

4) FeHoTWN geTeHblwa: XY

[eHoTnn camua: xY

[eHOTMN caMKu: XX




