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3apaHue 1 (ID2) (3anava Ne 1263853)

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

OCO6eHHOCTU TPUXOM AJIS1 HEKOTOPbIX FPYMM pacTeHW SIBASIIOTCS BaKHbIM TaKCOHOMUYECKUM NPU3HAKOM;
Y HEKOTOpbIX pacTeHWn OANH OpraH MOryT NOKPbIBaTb HECKOJIbKO Pa3HbIX TUMOB TPUXOM;

TpUXOMbI HEKOTOPbIX PACTEHWIA 3aLLMLLAKOT UX OT U3BbITOYHOMO YNbTPadUONETOBOro U3NyYEHNS;
YXeneaucTble TPUXOMbI pacrnonararoTCa TONbKO Ha HAaA3eMHOI YacTu pacTeHus;

Ha doTorpadum A kpotoLasi MHOroKIeToYHas TPUXOMa;

Ha doTorpadumm b xeneauncras Tpuxoma ¢ 0AHOKIETOYHOW rONOBKOWA;

AR I N S SR

Bpems oteeta:  22.02.2021 11:25:25

Bannbl: 3us3

3apaHue 2 (ID3) (3anaua Ne 1263859)

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;

« [1ns faHHOro pacTeHWs xapaKTepHa apTpocTena;

% [onocTb, 0603HaYeHHas Ludpoii 2 o6pasyeTcs B peaybTaTe paspyLUeHnsi 3/1eMeHTOB NMPOTOKCUIEMb;

% [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: 22.02.202111:55:42

Bannbi: 2n33

3apaHue 3 (ID7) (3anava N 1263864)

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

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




[aHHbIN OpraHn3M MOXHO OTHECTM K NIIaHKTOHY;
[ aHHbI OpraHn3M NUTaeTcs, B OCHOBHOM, APYrMMU MpoTUCTaMu;

[aHHbIN 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:

% Craguun 2 n 6 pasMHOXKarOTCA NpU NOMOLLN NapTeHOreHesa;
% Cragus 3 pasBuBaeTcsi B MNePBOM NMPOMEXYTOYHOM XO35IUHE;
v CTtapusa 8 HocuT HasBaHWe MeTalepkapus;

v Cragus 6 pasBuBaeTCs B OKOHYaTE/IbHOM XO3SUHE;

X Teno ctaguu 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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2un33

3apaHue 5 (ID9) (3anaua e 1

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




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

OTBeT yYyeHuKa

B xoae 9BOMOLIMM YNEHUCTOHOTMX MOXHO HabntoaTh NocTeneHHoe «pasfeneHne GyHKLni» mexxay hox-reHamm,
3aKpernJieHne Kaxoro U3 reHoB 3a He6OoJbLUVMM KOJIMYECTBOM CreLann3npoBaHHbIX CEerMeHTOB;

Ecnu paccmatpuBaTb TOSIbKO NpUBEAEHHbBIE MOP(ONOrMYecKmne laHHble, TO Hanbosiee MapCUMOHNYHOM
(cooTBeTCTBYHOLLE NPUHLMMY MaKCUMarbHOM 3KOHOMUM) oKaxxeTcs rnoTeaa Myriochelata;

Mo coBpeMeHHbIM NpeacTaBieHNAM neunanbrbl NaykoB FOMOJIOrMYHbI 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.
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Bannbi: 0.5us3

3apaHue 6 (ID14) (3anava Ne 1263885)

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

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

Ha koHeuHOM aTane obpasoBaHus dakTtopos Il, VII, IX n X npu kap6okcnnnpoBaHMm ocTaTKOB ryTaMUHOBOW
KWUCNOTbI B 3TUX 6enKax He06X04MM XMPOPacTBOPMMbIN BUTaMUH K;
v [1pun unppose neveHn cnefyeT OXXMUAATb CKTIOHHOCTb LIMPKYIATOPHOMO pyca K KpOBOTEYEHUAM;
% [emobunus — rpynna HacneAcTBEHHbIX 3a60N1eBaHWii, 06YCNIOBNEHHbIX Ae@ULUTOM aHTUKOArynsiMoHHbIX GaKToOpoB;
v KntouyeBbIM MOHOM B Kackajie CBEPTbIBaHMSA BbICTynaeT caZ*.
' BHyTpeHHMit NyTb Kackaga KoarynsiuuvM HauMHaeTcs ¢ akTuBaumn pakrtopa VIi;
KnmHuyeckn HanGosee TSXKENO NPOTeKatoT KoarynonaTtum, CBsidaHHble ¢ febuunutom daktopos X, V unu Il (B otanune

ot feduuunTa daktopos Xll, IX uawn VIII).
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3apaHue 7 (ID15)

Huxke npuBefieHbl pe3ynbTaThl yIbTPa3BYKOBOro UCCNe0BaHUA cepALia (3xokapauorpaduyeckoe uccneaosaxue, dxo-
KI) ABYX pa3Hbix NauMeHToB. Y 060MX NaLUeHTOB B MONIOCTU Kamep BbisiB/iIeHbl TPOM6bI, 0603HaYeHHble 6enoii

CTpenkom.

MNepsbin : Bropow
nauueHT B A nauueHT




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

Y [aHHbIX NaLueHToB TPOMObI TOKAIM3YOTCS B OAHOW U TOM Xe Kamepe cepaLa;

TpomboTnyeckme Macchbl y NepBoro nauueHTa 6onee cTabunbHbl, Y4eM y BTOPOro;

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

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

Y nepeoro nauueHTa HabnrAaeTCA NosHas annasus O4HOro U3 CTBOpYaTbIX KnanaHos.

X X X X XX
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3apaHue 8 (ID19) (3anaua Ne 1263895)

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

MOHOKOMIIOHEHTHAs CMCTeMa JIEeTEeKI:
CxeMa IpOLeCCHHTa MOMUITeNTUAA A

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

KapTa SIIMTOIIOB MMEIOLIMNXCA aHTUTE:

AHmueeH

1 23 4 56 7

a

AHmumeno
noonoMcKuU

IoeepxHocme

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

MpepAcTaBneHHas NanuTpa aHTUTEN He MO3BOJIAET ONPeAeUTb CYMMapHYHo KOHLeHTpaLuio Bcex nentugos (A-E) 3a
0[IHO U3MEpPEHNE OAHOKOMMOHEHTHbIM METOAOM;

MenTua A — eIMHCTBEHHbI aHaNUT, KOHLEHTPaLMIO KOTOPOro MOXHO OMNpefenuTb 3a 04HO U3BMEPEHHUE C
MCMO/b30BaHNEM MOHOKOMMOHEHTHOM CUCTEMDI;

Knutiautnatimin nentuna F HARN2MAWHA VATAHNRUTR A UAMINARNARAHUAM ACK TINUUATANRHA AMHAKAMANHAHTHRIY




[ECSTROr

CUCTEM,

[ns Toro 4tobbl YCTaHOBWUTb KOHLUEeHTpaLuu Bcex nentnanoB Heo6X0AMMO UCMOMb30BaTb Kak MOHOKOMIMOHEHTHbIE,
TakK N ABYXKOMMOHEHTHblE CUCTEMDI;

eare DT I IS VDIV I U U M I U P TS T s e v R T E VR O O T IO R TP

B o6Lwem cny4yae ABYXKOMMNOHEHTHbIe CUCTEMbI MNO3BONAKT AOCTUYDb 60/1bLLE CENEKTUBHOCTH MO OTHOLLEHUIO K
LieneBoMy aHanuTy;

X AHTUTena, cBA3bIBalOLMECH C pa3HbIMM ANUTOMNaMu OAHOIo 6ernka, He MOoryT 6bITb nosy4yeHbl OT OAHOIro AOHOpa.

22.02.2021 11:52:53

Bpems oTtBeTa:

1.5u33

Bannbi:

3apaHue 9 (ID20) (3anaqa Ne 1263899)

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

OTBeT yYyeHuKa

Bpems

Bannbi:

YBenuyeHve KoHLeHTpaLmu nupysata cTumynupyet fedochopunmposaHme D2;

YBenuueHue koHueHTpauun NADH ctumynupyet gedochopunmposanme D2;

YBenmueHne KOHLEeHTPaL M OKMCIEHHbIX XMHOHOB CTUMYNMpyeT Aedochopunmposanue D2;

CoefiMHEHMA rpynnbl A CTUMYSIMPYIOT 6POXEHNUE;

Co6CcTBeHHas ruaponasHas akTMBHOCTb D-A0MEHOB yyacTBYeT B perynsuum Npoo/HKUTeNIbHOCTU Nepefiaymn curHana;
Bsaumopeiictene H- n D-fomMeHOB NpoTeKaeT aHanorMyHo B3auMoAeinCcTBIIO TUPO3UHOBBIX MPOTENHKMHAS
MNEKONUTAIOLMX Y UX MULLEHEN.

X X X X X X
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3apaHue 10 (ID21) (3agaqa N2 1263901)

Ha pucyHKe npeacTaBneHbl HEKOTOPble acNeKTbl MeTabonusma mnuaa rno6otpuaosunuepamuaa (G3b). UssectHo, uto

N2 ANVWUT ANUUAL U2 AARLADULIV NATI Hluaras ua — Ra

vARan DLIn anrn A
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Shigella dysenteriae. [laHHbli1 NnaToreH siBNsieTCcA BO36yAuTENIeM LIMre/Né3a, KOTOpbIil B Haubonee TAXKeNbIx cnyyasx
COMpOBOXJaeTcs KPoBaBoOii AUapeein U reMoJIMTUKO-YPEeMUYECKUM CUHAPOMOM. B dusnonormyeckux ycnosmsx
kaTa6onusm G3b npotekaeT ¢ yyactuem epmeHTa anbda-ranakrosuaasbl A (aGalA wt), byHKLMOHMPOBaHKE KOTOPOrO
HapyLLEeHo Yy nauueHToB ¢ 6one3Hbio Pabpu (peLieccuBHOe MOHOreHHoe HacnepoBaHue, aGalA mut). B pagy pa6oT 6b110
noKasaHo, YTo NpUMeHeHNe CoeAMHEHWIA NO TUNY ranakTocTaTUH 6ucynbdara (Gbs) cnoco6Ho ynyywaTb nokasarenu
3/10POBbS TPAHCTE€HHbIX MbILLEN, 9KCMPECCUPYIOLLMX MyTaHTHYIO popMy pepmeHTa.

- 06unkbHo npeacTaBsneH B MemBpaHax Shigella
9HOOTENWA COCYAOB YenoBeka ——=o AxTMBaUMA dysenteriae
- 0bUnbHO npeacraseneH B MeMBpaHax
KneTok paka xenyaka » MenneHHas peakuws
- NOYTW He NpeacTasneH B MemBpaHax
3HAOTENWA COCYAOB CKOTa
’
’
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O6nacmb X-XpoMOCOMbI

BHUMaTeNnbHO paccMOTpUTE CXeMy U ANl KaXKA0ro U3 criefyloLuX YyTBEPXKAEHUI YKAXKUTE ABNISeTCA OHO BEPHbIM MU
HEBepHbIM:

OTBeT yYeHuka

X Anbba-ranaktosugasa A ruaponmayeT CBsidb, 0603HaUYeHHy Ludpon 2 Ha cTpykType G3b;

A-cy6bepmHuLbl LLinra-TokCcMHa MOryT 6bITb UCMOMb30BaHbI 4151 TOTO, YTOObI yBENIMYMBATbL CENEKTUBHOCTb
XMMUOTepaneBTUYECKUX areHTOB B OTHOLLEHWUW paKa XenyaKa;

bonesHb ®abpu Bbi3aBaHa HapyLLEeHNEM aKTUBHOCTY anibda-ranakro3naasbl A, B OCHOBE KOTOPOro JIeXUT 3amMeHa
OJIHOFO U3 aMVUHOKMUCIIOTHbIX OCTaTKOB, BbIMOJHSIOLLMX KITOYEBYHO POSib B KaTanuse;

TepaneBTuyeckuin apdekT Gbs npu 6one3Hn Gabpu MOXeT 6bITb TMMUTUPOBAH €ro CMNOCOBHOCTBLIO UHIMOMPOBaTL
paboTy anbda-ranakTosmngasbl A Mo KOHKYPEeHTHOMY MeXaHWU3My;

TecTupoBaHue akTUBHOCTM anbda-ranaktosungasbl A B TeKOLMTaX KPOBU MOXET BbICTyNaTb HafeXHbIM CNIOCO60M
LMarHocTuku 6oneatn Gabpu y My>XuuH;

TecTupoBaHve akTUBHOCTM anba-ranaktosunasbl A B TeNKOLMTaX KPOBU MOXET BbICTyNaTbh HaAeXHbIM ClIOCO60M
OMarHOCTUKN 60ne3Hn Gabpu y XKEHLLMH.

Bpems oteeta:  22.02.2027 11:45:30

Bbannbi: 2un33

3apanue 11 (ID25) (3anaua N2 1263904)

Ba)kHeiLwuit 6enoK LuToCcKeneTa akTMH MOXKET CyLLL,eCTBOBaTb B MOHOMEPHOI 1 NonumepHoi popmax. 3a
rnonMmepu3aLueit akTUHa B NPo6UpKe MOXKHO HabnoaaTh No yBeNMYeHNIo CBeTopaccesiHus. Bbl cMelLuMBaeTe akKTUH C
AT® u cnepuTe 3a pacLuenneHnem nocnegHero. Ha nepeom rpaguke npuBefeHo U3MeHEHNe cBeTopaccesaHus
(cnnowHas ¢puoneToBas KpuBas) U KonudyecTsa ruaponusoaHHoro AT® (nyHKTUpHas 3eneHas Kpueas). Tenepb Bbl
CMellMBaeTe aKTUH C Hernaponu3yembiM aHanorom AT®. PesynbTaT noka3saH Ha BTOPOM rpaduke.

Mpadpuk 1

Hue



’
/

/ rMAPOSN30BAHHbIN ATO

cBeTopacceaHue

rmgponus AT® / ceeTopaccesi

Bpems

cBeTopaccedaHmne

rmgponus AT® / ceeTopaccesaHne

Bpems

MpoaHanusupyiTe rpaduKn U yKaXkute Afia KaXk,0ro U3 ciepyouix yTBEpXAeHUNA, ABNSETCA OHO BEPHbIM UK
HeBepHbIM:

OTBeT yYyeHuka

3a Bpems NpoBefeHNs 9KCNepuMeHTa CyMMapHas A/iHa akTUHOBbIX G1naMeHToB B MPO6MpPKe BO3POCHa;
maponus AT® npenaTcTByeT NOAMMEPU3aLIUN akTUHa;

CkopocTb rugponusa AT® BblLLe CKOPOCTU NOAUMEPU3aLIUN aKTUHA;

AT® rupponusyeTcs BCneAcTBUE AenonMMepusaLmm akTuHa;

CKopoCTb NonnmMepusaLmm akTHa NPSIMo NPOMNopLuoHanbHa CKOpoCTH rmgponmsa AT®;

HeopraHuueckuit docdar, BbicBo6OXAaeMblin B npoLecce ruaponmsa AT®, obnagaet appekToM cBETOPACCEAHUSA.

XX XXX X

Bpems oTBeTa: 22.02.20217 11:59:51

Bannbi: 2.5u33

3apaHue 12 (ID26) (3agaua N2 1263908)

Bbl nsyyaete TpaHcnopT 6eska X, 3aKOoAUPOBaHHOTO A/iEPHbIM FEHOMOM JAPOX\KEBOI KNeTKu. [ins 3Toro Bbl nosiyyaeTe
npenapaTbi pa3/IM4HbIX APOXOKEBbIX OpraHens, fobaBnseTe K HUM 610K X, CUHTe3UpOBaHHbIN B 6€CKJIETOYHOM
cucTeMe, nocne Yero paspyluaeTe opraHesibl, ounliaeTe 6eN0K X 1 usyyaeTe ero CBOMCTBa C MOMOLLbIO
anekTpodopesa B NoSIMaKpMNaMUAHOM refe B leHaTypPUPYIOLLLUX YCIOBUSIX. Ta NpoLeAypa COCTOUT U3 HECKOJIbKUX
3Tanos.



1) K 6enky po6aensiotca goaeuuncynbart HaTpus (feHaTypupyeT 6en0oK, MPOYHO C HUM CBf3bIBasICb U NpuAaeT
nonyuMBLUEMYCSl KOMNJIEKCY OTpULaTeNbHbIN 3apaf) U 6eTa-MepKanToaTaHon (pa3pyluaet AucyibouaHble CBA3N B
6enke).

2) I'IonyuuBmaswﬂ CMeCb BHOCUTCA B ﬂOﬂMaKpMnaMMAHbIﬁ renb, HaxoAALWMIACA B Kamepe ansa 3ne|(Tpo¢ope3a
(3anonHeHa cneyuanbHbIM paCcTBOPOM U UMeEET ABa dJIeKTpoaa: Katoa U aHOA).

3) Bk/loYaloT 3/1eKTPUYECKHIA TOK. 3apsiKeHHble 6eNKu Noj, BO3AeiCTBMEM /IEKTPUYECKOro Mofisi NepeMelL,aloTcs B
ToJILLe MONUAKPUIAMUAHOTO Fefisi, TpUYeM NMOABMKHOCTb 6e/1Ka 3aBUCUT OT ero Maccbl: YeM oHa 6onblue, TeM
Mej/ieHHee nepeMell,aeTcs 6enkoeasi MosieKyna.

4) '-Iepes HEeKOoTopoe BpeMs TOK BbIK/1l04aloT, re/ib NPoABNAIOT KpacuTtenem, u36wpaTeano CBA3blBalOW UM 6enku.

Bbl BHOCUTe B renib nATb 06pa3LioB 6enka X: | — CUHTe3UpoBaHHbIN B 6ecKieTouHOi cucteme, Il — BbiieNIeHHbIN U3
06bIYHbIX APOXIKEBbIX KNEeTOK, |l — cCMHTe3upoBaHHbII B 6eckneTo4Holi cucteme 6enok X nocne MHKy6auum ¢
nepokcucoMamy, IV — cMHTe3UpoBaHHbIN B 6ecKneTouHoli cucteme 6enok X nocne MHKy6aLum ¢ MutoxoHapuamu, V —
CUHTE3MpOBaHHbI B 6ecKIeTOYHOI cucTeMe 6enok X nocne UHKy6aLum ¢ aapaMm KNeToK.

KaTop,

| n Iv v gHOA

U3yumnte pesynbTaTbl IKCNEPUMEHTA M YKAXKUTE A/1Sl KAXKAOr0 U3 CrieAyIoWUX YTBEPXKAEHWUNA, ABNSAETCA OHO BEPHbIM
WU HEBEPHbIM:

Macca 6enka BO BCeX JOPOXKax 0fMHaKOBas;

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

Ckopee Bcero 6enok X UMeeT AfepHyto NoKannsauuto;

M3 akcnepumeHTa cnefiyeT, 4To B nepokcucome 6enok X obpasyert ancynbdGuaHble MOCTUKMY;

M3 akcnepumeHTa cnefiyeT, UTO B MUTOXOHAPUM 6e10K X MOXKET MoABepraTbcs YaCTUYHOMY NPOTEONN3Y;
[nsaitH 9Toro akcnepumMeHTa He NO3BOJISET ONpeAenuTb 3apag 6enka B Guanonornyeckom pH.

X X X X X X

22.02.2021 11:59:51

1.5us3

3apanue 13 (ID27) (3anava Ne 1263910)

YueHble 06HapyXunu y oJHOK/IETOYHOI Napa3uTMyecKoit Mukpocnopuaumn Encephalitozoon cuniculi opraHennbli,
NMOX0XXUe Ha MMTOXOHAPUM, HO MeHbLLIEro pa3mepa u 6e3 KpuUcT. MiccnepoBaTenu NpeAnoIoKUIN, YTO Nepejs HUMU
VHTepeCHbI NpUMep peAyLIUPOBaHHbIX MUTOXOHAPHUIA — MUTOCOM. YTO6bI NPOBEPUTL 3TY TMNOTE3Y, OHU U3YYNITU
nokanu3saumio AByx 6enkoB — mtHsp70, cneynduyHoro ans MutoxoHapui, u ECNTT3, o6Hapy)KeHHOro B MeM6paHax
HOBbIX OpraHesn. [ins 3Toro oHM cneyuanbHbIM 06pa3oM o6pabaTbiBann KNEeTKU aHTUTENaMU, y3HaIOLWUMM 3TN 6enKu.



C aHTUTenamu 6binu KOBaJIeHTHO cBA3aHbl iyopodopbl, UcnycKaloLLue CBET B KpacHOI Unu 3esieHoi o6nacTu cnekTpa
cooTBeTCTBEHHO. PaccmMoTpute MukpodoTorpadumu, caenaHHble ¢ NOMoLLbio hlyopecL,eHTHOro Mukpockona. Ha
nepBbIX ABYX MuKpodoTorpadusx (d u e) pnyopocdopbl BU3yanusupoBaHbl Mo 0TAENbHOCTH, a TpeTbe usobpaxeHue (f)
— pe3ynbTaT Ha/lOXXeHUs NepBbIX ABYX APYr Ha Apyra. CUHUM LBETOM OKpallieHbl fipa KJ1eTOK.

3aTeM yuyeHble pelunnu BbIACHUTb GyHKLMIO 6enka ECNTT3. [lns 9Toro oHU NOMeCTU/IN ero B MeM6paHy K/eTKu
KuLeyHol nanoyku (Escherichia coli), BBenu B 3T1 KNeTKn pagnoakTBHbIit AT® n Habnoganu, Kak 6bictpo ATO
nokuHeT Knetky (¢puonetoBas KpuBas Ha rpaduke). B kKauecTBe KOHTPOJISi OHM UCNOJIb30BaNN 06bIUHbIE K/IETKU
KULLEYHOI Nanoykm (3eneHas NyHKTUPHas KpUBas Ha rpaduke).

+ ECNTT3

KoHueHTpauusa paguoakTtusHoro AT® B KneTke

Bpems

MNpoaHanusupyiiTe NnpUBeAeHHbIE 3KCNEPUMEHTbI U YKaXKUTE AJIA KAXKA0ro U3 CliefyIoLUX YTBEPIKAEHUI, ABNSIETCH OHO
BEPHbIM U/IM HEBEPHbIM:

mtHsp70 nokanusyetcs B aape kneTtku E. cuniculi;

mtHsp70 HaxoanTCSA B OQ4HOM KNI€TOYHOM KOMMapTMeHTe ¢ ECNTTS3;

EcNTT3 paBHOMepHO pacnpegesneH no Bcei yutonnasme E. coli;

ECNTT3 npensitcTByeT TpaHcnopTy AT® yepe3 MeM6paHy;

Mockonbky ECNTT3 konokanuayetcsi ¢ mtHsp70, ckopee BCEro yYeHble AeNCTBUTENIbHO OGHAPYXWUAN OpraHesnny,
rOMOJIOTUYHYO MUTOXOHAPUK;

ECNTT3 ckopee Bcero yyactsyeT B rugponunse ATO.

X X XX <X

22.02.2021 11:59:51

2.5u33

3apaHue 14 (ID31)

MuuypuHCKoe yueHue - KeHay4yHoe HanpaenieHue B 61Monorum, Bo3HuKLIee B cepeauHe 20-ro seka B CCCP,
npoaBuraemoe T.[. JIbiceHKO U rocyiapcTBeHHOW nponaraHaoii. MHorue Bo33peHus 3Toi KOHLeNLMN BbiTeKaloT U3
nocTyNaToB JlaMapKu3Ma. [Ins KaXK0ro u3 npMBeAeHHbIX HUXKE MOJIOXKEHUI, CBA3AHHbIX C 9TUM YYEeHUEM, OTMETbTe



BE€pHbIMU Te, KOTOpPble COOTBETCTBYIOT, @ HEBEPHbIMU Te, KOTOpPble HE COOTBETCTBYIOT COBP€MEeHHbIM 3HaHUAM No
LUTOJIOIUN, ¢M3MOJ10I'VIVI PaCTeHMﬁ, reHeTuKe U Teopuu IBoJIIOL UK.

OTBeT y4yeHUKa

M3MeHeHne opraHM3MoB WUIN UX OTAENIbHbIX OPraHoB 1 CBOWCTB He BCerfa Uamn He B MOSIHOM CTeneHu nepefaércsa
NOTOMCTBY, HO U3MEHEHHbIe 3a4aTKM HOBbIX OPraHM3MOB BCerja nosy4yaroTcs TONbKO B pesynbTaTe U3MEHeHUA Tena
POANTENbCKOro OpraHMama, B pedysibtate NpsiMoro Uin KOCBEHHOro BO3AeNCTBUSA YCIOBUI XU3HWN Ha pa3Butune
opraHvMama unv oTAenbHbIX ero Yyactewn;

MN3mMeHeHWe HacneLCTBEHHOCTH, MPUOGPETEHME HOBbIX CBOMCTB M UX yCUIIeHUe B psifie NocnefoBaTebHbIX
MoKoJeHuit Bceraa (CTOMT NOHUMATb, Kak "TOMbKO"- MPYUM.) OnpesenseTcs yCroBUSMU XXU3HN OpraHu3MoB;
XpOMOCOMBI He ABMAOTCA HOCUTENSAMU HAcNeACTBEHHOCTHY;

KneTku cnocobHbl CaMo3apoXaTbCsi U3 HEKIIETOYHO Maccehbl;

CyLuecTBYeT He TOIbKO MeXBUA0BasA KOHKYPEHLUS;

CoBpeMeHHble BUAbI CMOCOGHbI MpeBpallaThCsi OAMH B APYroi Noj AeUCTBUEM YCIIOBUI BHELLHEN cpefbl.

X X XX X

Bpems oTBeTa: 22022021 17:59:51

Bannb!: 2.5u33

3apaHue 15 (ID33) (3anaua Ne 1263916)

WU3syunTe npefcTaBNeHHYIO HUKe punoreHeTUYECKyto peKoHcTpyKumio (Misof et al., 2014, published in Science). Ha
¢dunorpamme npepcraeneHbl LLlectuHorue (Hexapoda): rpynna HazeMHbIX YIEHUCTOHOTMX, BK/lOYalOLLas B cebs
HacekoMbix (Insecta) u HeckonbKo Apyrux, 60siee CKPOMHbIX M0 YKUCITy BUAOB KJIACCOB, a TAK)Ke HEKOTOpble apyrue
UYNIEHUCTOHOTME B KauecTBe BHELLHUX rpynn. Bpems pacxoxzeHus y3noB 6b1so OLLeHeHO C NOMOLLbIO MeToAa
MONeKy/NIAPHbIX YacOoB, reOXPOHONIOrMYEecKas LUKana npmeegeHa cHusy. Hmke gpunorpaMmmbl Bbl MOXKeTe BUAETb
He6onbluyIo CXeMy, Ha KOTOPOI CONOCTaB/NeHbl 3HAaYUMble CO6bITUS B 3BONIOLUM G1ocdepbl U BpeMs NOsIBJIEHUs!
pa3nuuHbIX oTpsAA0B HaceKoMbIX Mo NaneoHTONOrMYECKUM AaHHbIM.
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l'IpoaHanusupyﬁTe npeAcTaBNeHHbIN PUCYHOK U, ANs Ka)Xaoro us cnepyrowmx yTBep)KAeHMﬁ, YKaXkute, ABnseTcs OHO
BE€PHbIM UIN HEBEPHbIM:

OTBeT yY4eHuka

Mo naneoHToNOrMYecKnM JaHHbIM K Hauyany MenoBoro nepuopa (Ha cxeme - Cretaceous, 145-65 MIH. 1. H.) yxe
NoSIBUINCH BCE COBPEMEHHbIe OTpsifibl Hacekomblx;

Mosinexue n guesepcudukaums LiBeTKoBbIX pacTeHnin (Ha cxeme - Angiosperm radiation), NpeanonioXnTensbHo,
npvBena K NosiBIEHNIO 60/bLION0 Yucna oTpsfoB HacekoMblx, B 4acTHOCTH, Yelyekpbinbix (Lepidoptera);
MepenoHuyaTokpbinble (Hymenoptera) — camasi 6asanbHas rpynna HaceKoMbIX C MOJHbIM MPeBpaLleHneM
(Holometabola);

LectuHorux (Hexapoda) MOXHO paccMaTpuBaTh Kak 0fHy U3 BeTBeil Pakoo6pasHbix (Crustaceans);
BeccsxkoBble, unu npoTypsbl (Protura) — camas ipeBHsAA coBpeMeHHas rpynna LLlectuHorux (Hexapoda);

Mo fAaHHbIM GUIOreHeTUYECKON PEKOHCTPYKLMK, HacekoMble (Insecta) nosasunmck okosio 490-480 MIH. NneT Ha3aa,

x

X X X X

Bpems oTBeTa: 2202202171 17:59:51

Bannb!: 0.5u33

3apaHue 16 (ID34) (3anaua Ne 1264001)

JucT saBnseTca Hanbonee NNacTUYHbIM opraHomMm pacTeHm?l. AHaTOMUYeCcKoe CTPOeHHUe JIMCTbEB O4EHb CUITbHO
U3MeHsieTCcs B 3aBUCUMOCTHU OT ycnosuv'l, B KOTOPbIX obuTatoT pacTeHus.

Hwxe npusefeHbl poTorpadum nonepeyHbix cpe3oB (Mnu pparMeHTOB CPe30B) NMMCTbEB LIBETKOBbIX pacTeHuit
(o6paTuTe BHUMaHUe MacLUTab HeogMHAKOB!).




Mocne paHHoM tbopmynupoaxu 3ajaHuAa npuBeaeHbl Tpu cTon6ua 3/1IeMeHTOB /11 CONOCTABJIEHUSA:

B nesom cTonbue NpUBeAeH CMCOK XapaKTePUCTUKU NUCTbEB (CIUCOK N36bITOYEH — B HEM eCTb JILLHUE
XapaKTepucTUKM).

B cpefHeM cTonbLe yKa3aHbl HoMepa ¢oTorpacduii (camu poTorpacdum NpuBefeHbl Bbille).

B npaBom cTon6ue npUBeAeH CNMCOK 9KONIOTMYECKUX Py pacTeHuii Mo OTHOLLEHUIO K BoAe (CMMCOK U36bITOYEH,
Bbl6MpaiiTe Hanbosiee TOUHYIO XapaKTepPUCTUKY!).

Heo6xoauMo cooTHecTH oTorpaduio cpesa ¢ NoAxoAsLLeli eMy XapaKTepUCTUKOI U 9KONIOrM4ecKoi rpynmno.

Kaxzblii a1eMeHT U3 cpeHero cTos6La MOXHO COeANHUTbL CTPEJIKON TOJIbKO C OfHUM 3/1eMEHTOM B JIEBOM CTO/I6Le U C
OZHUM 3/IEMEHTOM B NpaBoM CTo16Le. Kaxzas cTpesika ZOKHa 6bITb YHUKaIbHOM, T.€. MPOBECTU BE CTPESIKM OT ABYX
3/71eMEHTOB CPeAHEro cTon6ya K 0O4HOMY U TOMY Xe 371eEMEHTY J1eBOro (Mim npaBoro) cTonbya Henb3as!

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

OTBeT yyeHuKa

A) Mesobunn anddepeHumpoBaH Ha fgBa Tuna —
cTon6yaTblili UM ryéyaTblh, TOHKasi OAHOCI/OWHas
KyTWKyna

B) VYcTbuua norpyxeHHble. [op anupgepmon
pacnosioxeHa rmnofepma, CocTosLas U3 KneTok c
PaBHOMEPHO YTOJILLEHHBIMUA OAPEBECHEBAIOLWVMMN
KNETOYHbIMK CTeHKamMu. Mesodunn oaHOPOAHbIN,

cKnapgyatbi
- ®oto 1) Mesogut
1
C) NucTt rMNoCTOMaTUYECKUNA. YcTbuua
Il) BoaHble pacTeHMs C MOSIHOCTbIO MOTPYXXEHHbIMM
pacrnonioXXeHbl B KpUNTax, B KOTOPbIX Takxke ¥ doTo MCTBAMM
pa3BMBaIOTCH U OAHOKIIETOYHbIE TPUXOMbI 2
o Ill) BopHble pacTeHWs C MnaBaloWUMK  Ha
D) JlucT anucToMaTUYeckui, pasBuTa MoLLHas doTo
NOBEPXHOCTM BOAbI IMCTbAMMU
KyTVKyna. B Mesodunne pacnonaratoTcs 3
acTpocknepenabl
‘ 1IV) CykkyneHT
®oTo
E) JIUCT anMcTOMaTUYECKMil, pe6pUCTbI C BEPXHEN 4
CTOpOHbI,  GofblWwoON  ero  o6bemM  3aHUMaeT ‘ V) Cknepodut
OApeBecHeBLUas CKiepeHxnma
®oTo
5 VI) Kcepoout

F) MouwHoe pa3BuTMe UMeeT BoAo3anacatoLias
napeHxuma

G) 9nugepma BbINoAHSAET GyHKUMIO HOTOCKUHTES],
yCTbUL, HET

H) JIMcT runoctomaTuyeckuii, anugepma rnokpbita
TOHKOM KyTWUKYION, yCTbMLIa NPUNOAHATbIE

Bpems oTBeTa: 22.02.202117:59:51

Bannb!: Tusb

3apaHue 17 (ID36) (3agaua N2 1264006)

B npowsiom rogy MHOrMM U3 Hac NpULLIOCH NPOBECTHN AOMA HefleNIn UK faxke MecsiLbl, HO HeKoTopble
6ecrno3BoHOYHbIE He MOKMAAIT CBOU ALOMUKM BCHO YXU3Hb.

Hwxe npuBefieHbl M306paXkeHns LOMNKOB/PaKOBUH/CKENETOB pa3/InyHbIX 6€CMO3BOHOUHbIX XXUBOTHbIX:



Mocne paHHOM CbOpMy]WIpOBKI/I 3apaHusa npuBeaeHbl Tpu c70n6ua JJIEMEHTOB AJi1F conocTaBJ/ieHUNA:

B neBoM cTon6ue npuBefeH CNUCOK Ha3BaHUI XUBOTHbIX (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLIHUE Ha3BaHus).
B cpegHeM cTonbLe yka3aHbl Homepa ¢poTorpacduii (cammu dpoTorpacdum npuBefeHbl Bbille).
B npaBom cTon6Le npUBeAeH CNMCOK XapaKTePUCTUK AAHHDbIX YXUBOTHbIX.

ConocTtaBbTe npeacTaB/ieHHble Bbllle M306pa)KEHMH AOMMKOB/paKOBMH/CKGHETOB 6eCcno3BOHOYHbIX C Ha3BaHUSAMM UX
oﬁnap,aTenel?l U HEKOTOPbIMU XapaKTepPUCTUKaMM, KOTopbie MOXXHO NPUCBOUTb 3TUM XXUBOTHbIM.

Kaxkablvi 21eMEHT 13 cpefjHero cTos6La MOXHO COeAMHNTb CTPESIKON TOJIbKO C OAHUM 3/1IEMEHTOM B JIEBOM CTOJI6Le U C
O/IHUM 3/1IEMEHTOM B NPaBoM CTos6Le. Kaxaasi cTpesika Ao/KHa 6biTb YHUKaIbHOM, T.€. POBECTY ABE CTPESIKU OT ABYX
3/1eMEHTOB CPeAHEro cTonbua K 04HOMY 1 TOMY Xe 3/1eMEHTY JIeBOro (MM npaBoro) cTonbLa Hesb3s!

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

A) LLlecTunyyeBas rybka Euplectella  sp.
(Hexactinellida)

B) BptoxoHoruit monntock Patella ulyssiponensis
(Gastropoda)

C) [eyctBopuaTbit Monntock Teredo navalis -

«kopabesibHblit 4epBb» (Bivalvia) ®oTo ) OTHOCATCA K BTOPUYHOPOTbIM XKNUBOTHBIM

n FAnAbAuAriai aMARALAAY Qania harthalati ™ -



vy 1 VIvDuUnul vivi WIVJ I ITUURN wcpia vTIuIcivu e ||) VIMERKT KonyﬂﬂTMBHb|M annapaT B HECKOJ1IbKO paB
(Cephalopoda) NpeBbILWaoLLNiA AIMHY Tena
®oTo p Lnv AniuHy
- 2
E) MepuctoxabepHoe —Spartobranchus  tenuis 1) IMetoT SHAOCUMBUOTUYECKIX GaKTEPHI, 3a CUET
(Hemichordata: Pterobranchia) boTo KOTOPbIX MepeBapuBatoT LIEN0N03y
- : 3
F) PakywkoBblii pak Loxoconcha damensis V) NUMmetoT XOAHOCUHLMUTUIA (cnuBwwuiics
(Ostracoda) PoTo BHYTPEHHWIA CNOi BOPOTHNYKOBBIX K/ETOK)
. 4
G) VYcoHorwit pak Teloscalpellum ecaudatum V) AHyc, opraHbl [blXxaHus U OTBEpPCTHA
(Cirrhipedia) PoTo BbIAENUTENbHOM W PENpOAYKTUBHOW  CUCTEM
5 CMeLLeHbl K nepefjHeMY KOHLY Tena B pesynbTaTe
H) BecTtumeHTudepa Lamellibrachia sp. (Annelida: TopcuoHa

«Vestimentifera»)

) Bpaxvonona Rhynchonella peregrina
(Brachiopoda)

J) TmapougHbiii  nonun  Oswaldella incognita
(Hydrozoa)

Bpems oTBerTa: 22.02.202111:59:52

Bannbi: Ous5

3apaHue 18 (ID40) (3anaua N2 1264014)

Ha pucyHke nzobparkeHa ynpoleHHas cxema KaTanusa ¢pepMeHTa eHona3sbl, y4acTBYIOLLErO B FMUKonu3se. Pe6pucTtble
NYHUKM 0603HAYalOT OCTOB 6€/1Ka, U30THYTble CTPEsIKU OTPaXKaloT MUTPaLUIO AJIEKTPOHHBIX Nap, MyHKTUPHbIE NpsiMble

COOTBETCTBYIOT MOHHbIM B3aUMOJ,ENCTBUAM, NPSIMbie CTPEJSIKM COOTBETCTBYIOT [JOHOPHO-aKL,eNTOPHbIM CBA3AM. Mbl

3awmdpoBanm 5 yyacTKOB aKTUBHOTO LieHTpa eHona3bl 6yKBaMu laTUHCKoro andaeuta (A-E).

Hwxe npusefeHbl popMynbl AN NATH 3aM(POBaAHHbIX YYaCTKOB aKTUBHOIO LieHTpa faHHOro epmeHTa:

1 Q 2 NH
/_>—0H /I/ i

3 ,

NH, _
-/ O _A°




Mocne AaHHOI HOPMYNIMPOBKU 3aAaHUA NPUBEAEHDBI TPU CTONBLLA 3NIEMEHTOB NS CONOCTAaBNEHUsT:
B neBom cTon6ue NnpuBefieH CNMCOK YYaCTKOB Ha CXeMe KaTanu3a.

B cpeaHeMm cTonbue ykasaHbl HoMepa popmyn (camu popmynbl NpuBegeHbl Bbilue).

B npaBom cTon6ue npusefeH CnMcoK GpyHKLMOHaNbHbIX XapaKTepUCTHK.

PaccMoTpuTe pUCYHKHM, MOC/e Yero yCTaHOBUTE, KaKue XMMNYecKne CTPYKTypbl COOTBETCTBYIOT 33LIJVI¢pOBaHHbIM
yyacTKaMm, a TaK)XXe COOTHecuTe ux c dJyHKLWIOHa.HbeIMM XapakKTepucTuKkamm us crnucka. 06LWUMHU KUCIIOTAMU
Ha3blBalOT COeAMHEHUS, CNOCO6HbIe BbICTynaTb AOHOpPaMM NPOTOHOB. 06Lwwue oCHOBaHUSA BbICTYNaloT B KayecTBe
aKUenTopoB MPOTOHOB.

Kaxablvi 31eMEHT 13 CpefjHero cTos6La MOXHO COeAMHNTb CTPEJIKON TOJIbKO C OAHUM 3/1IEMEHTOM B JIEBOM CTOJI6LE U C
OZHUM 3/IEMEHTOM B NPaBoM CTos6Le. Kaxzas CTpesika JOKHa 6bITb YHUKAIbHOM, T.€. MPOBECTU ABE CTPESIKU OT ABYX
2/71eMEHTOB CPeAHero cTobLa K 0O4HOMY U TOMY Xe 371eMeHTY /1eBoro (M npasoro) cTosbya Hesb3s!

[ns Toro, 4TOGbI NPpoBeCTN CTPEJIKY MNepeTsaHnTe MbILLIKOWV 3/1eMEHT K KOTOPOMY Bbl NMpoBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTL CTPEJIKY Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLleHue.

OTBeT y4yeHukKa

‘ A) YyacTok A ﬁd)opMyna 1 1) O6Lee ocHoBaHWe ‘
‘ B) YuacTtok B ﬁwopMyna 2 1) OnekTpobuNbHbIN OpraHMYeckuin KaTanusaTop I
I C) YuacTok C ﬁd)opmyna 3 111) 9nekTpodUNbHbI HEOPraHUYECKMIA KaTanuaaTop I
‘ D) YyacTok D dopmyna 4 IV) Nvrang ‘
‘ E) YuacTok E dopmyna 5 f YV) O6uian kucnoTa ‘

Bpems oTBerTa: 22.02.202111:57:56

Bannb!: Sns 5

3apaHue 19 (ID42) (3anaua Ne 1264019)

Hu)ke npuBefieHbl N306paXKeHNst PasnUYHbIX CYGKNETOYHbIX CTPYKTYP BbICLUMX PacTeHMWIA:

1 A,

CH
7 CH,

HC— S Y



Mocne paHHoI popMyNMpPOBKM 3afaHUsA NPUBEAEHDbI TPU CTON6LA 3/IEMEHTOB AJ/1sl CONOCTaBNeHUsA:

B neBoM cTon6ue NpMBefeH CNUCOK Ha3BaHUI CTPYKTYP (CMIMCOK U36bITOYEH — B HEM €CTb JIMLLIHUE TEPMUHbI).
B cpefHeM cTonbLe yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKMU NMpUBEJEHbI Bbille).

B npaBom cTon6ue npuBeAeH cnMcok GpyHKLMOHaANbHbIX XapaKTePUCTUK.

CooTHecuTe M306paXkeHns CY6KNeTOUHbIX CTPYKTYP (B HEKOTOPbIX CAyyasix CTPYKTYPbl O KOTOPbIX MAET peyb B 3afaHuu
OTMeyeHbl KpacHbIMU CTPeNKamm) C UX Ha3BaHNAMM U GYHKLMOHANbHBIMU XapaKTepUCTUKaMu.

Kaxabivi anemMeHT n3 cpegHero cronéua MOXXHO CoeagnHUTb crpenKoﬁ TOJIbKO C OAHUM 3/1IEMEHTOM B JIeBOM cron6ue nc
Of4HUM 3J71eMEeHTOM B MpaBomM cron6ue. Kaxpgas CTpesika AoJIXKHa 6bITb YHUKaJIbHOW, T.e. npoBeCTU 4Be CTPEeJIKN OT ABYX
3JIEMEHTOB CpejHero cTonbya K OAHOMY U TOMY XK€ 3JIEMEHTY JIeBOro (M}'IM npaBoro) cTonbya Henb3s!

[lnsi Toro, 4To6bl MPOBECTY CTPESIKY MEPETSHUTE MbILIKON 3/1EMEHT K KOTOPOMY Bbl IPOBOAMUTE CTPEJIKY MOBEPX d/1IEMEHTa
OT KOTOPOIo AOJ/MKHA UATYU CTPeSIKa U OTAYCTUTE. YTO6bl OTMEHUTb CTPESIKY MEXAY 3/1eMEeHTaMu MOBTOPUTE UX
nepemetyeHue.

OTBeT yyeHuKa

‘ A) Xnoponnact

I B) Xpomonnact

4!) MnacTupa, B KOTOpOW MpOTEKalOT TeMHOBas U CBETOBas
¢asbl poTocHHTE3A

’ C) 9tvonnact ‘

‘ D) KapoTuH ‘

1) ®epmeHT unkna KanbBuHa

PucyHok 2
‘ E) MpoTonnact ‘
P > 111) Mnactupga,  3anoJfiHeHHas XXMPOBbIMU Kannsamu,

mcyHok 3| ¥
cofiepXaLlMMm 60sbLLIOe KOIMYECTBO KapOTUHOUA0B

‘ F) PyBbucKO

PucyHok 4 .
\ IV) depMeHTaTUBHbIE KOMIIEKCbI, CBSA3AHHbIE C MEMBPaHo
G) Nnasmopecma 1 yHacTBYIOLME B CUHTE3€E KIIETOYHOMN CTEHKM




H) Bakyonb Y V) 3eneHblit cBETOYNABAMBAIOLMIA MAFMEHT

1) LlenntonosocuHTasbl

J) Xnopodunn

[

2.02.2021171:18:21
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3apaHue 20 (ID44) (3anaua Ne 1264021)

CoBpeMeHHas 61onorus HeoTaenuMa oT KOHLIeNLMKU 6UoNorMyecKoii aBostoLMu. Kak ckasan oAuH U3 KpynHeimx
6uonoros-TeopeTnkoB XX Beka ®eopocuii Mpuropbeeuy [lo6p>kaHckuii (1900-1975), «<HuyTo B 610s0rnm He uMeeT
cMbic/1a KpoMe Kak B cBeTe aBosmoyuu» (nothing in biology makes sense except in the light of evolution) — Tak 6b110
o3arnaBeJieHo ero acce, ony6nmkosaHHoe B 1973 r. MHorouncneHHble fJoKka3aTeNbCTBa 3BOJIIOLMM NOATBEPXAAIOT
3BOJIIOLMOHHOE NMPOUCXOXKAEHUE BCEX XKUBBIX CYLLECTB OT 06LLero npeaka. OAHaKo, B 061,eCTBEHHOI NIOCKOCTH
BOMPOC OCTaeTcs AUCKYCCUOHHbIM MO MHOTUM NPUYUHAM.

Hu)xe npuBepeHbl pPUCYHKM, UNNIOCTPUpYIOLWLUE pa3finyHble 6uonoruyeckue siBNeHUN:

TODAY

/ N
Cerebrum ‘\ / K—\,K inda N
_ TonoBHoii mosr ~ A Nervus laryngeus superior [ i N\ |
Nervus laryngeus inferior

BepxHuii ropraHHbIii HepB

Py \i

Nervus laryngeus recurrens
Bo3BpaTHBLIN TOPTaHHbIN HepB

HxHWii ropTanHbiii Heps

__Arteria corotis

Nervus vagus CoHtast aprepust PERMIAN

bnyxpaioumii Heps

Glossopteris AN

QA Arcus aortae

; [lyra aopTbl

Ductus arteriosus Botalli
50TanN08 NPoToK

Aorta dorsalis

CnuHHas aopta
Arteria pulmonalis
Nérounan aptepus

v
. Cor
y Cepaue

/
/4 2

Kpuca Yenomex

WHTPOHbI 26%
-~

[
SINE 13% - §

MNPOYUE
\YHUKAJIbHbIE
LTR-PETPO- - NMOCNENOBA-
TPAHCMO30HbI 8% r TEJIbHOCTU
" 12%

/
OHK-TPAHCMO30HbI 3% /

nPo4Yumn
MPOCTbIE MOBTOPbI 3% FETEPOXPOMATWH 8%

CErMEHTHBIE oYM/IMKALUA 5%

Mocne paHHOM CbOpMyJWIPOBKVI 3apaHua npuBeaeHbl Tpu CTOJ16L|a JNIeMEeHTOB ANAa conocTaB/ieHus:
B neeom cTon6ue npueefeH CMUCOK KaTeropum gokKasaTesibCTB 3BOJIIOLUN.

B cpepiHeM cTon6Lie yKa3aHbl HOMepa PUCYHKOB (CaMyu PUCYHKU NPUBEEHDI BbILLE).




B npaBom cTton6ue npuBeAEeH CNUCOK Ha3BaHUI 6MoNoruyYecKux siBJIEHUN, NpoOUIIIOCTPUPOBAaHHbIX PUCYHKaMM.

B aTOM 3aaHUM HE06X0AMMO CONOCTABUTD KapTUHKU, WTlOCTpUupyloLw e pasjiniyHble 6uonoruyeckue iBNeHUs ¢
Ha3BaHUSIMU 3TUX ABNEHUI U KaTEropusiMM1 fl0Ka3aTeNIbCTB IBOJIOLUM.

Kaxabivi aneMeHT n3 cpegHero cron6ua MOXHO CoeagnHUTb crpenKoﬁ TOJIbKO C OAHUM 3J1IEMEHTOM B JIeBOM cron6ue nc
Of4HUM 3J71eMEeHTOM B rnpaBomM cron6ue. Kaxpas CTpesika AoJIXKHa 6bITb YHUKaJIbHOW, T.€. npoBeCTU 4Be CTPEeJIKN OT ABYX
3J/IEMEHTOB CcpeHero cTonbuya K OJHOMY U TOMY XK€ 3JIEMEHTY JIeBOIro (M}'IM npaBoro) cTonbya Henb3s!

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl MPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOro 4OJ/KHa UATH CTpesika n OTrnycTuTe. YT06bI OTMEHUTH CTPeJsIKy Mexxgy a/ieMeHTaMu MoBTOPUTE nx
nepemMeLleHue.

OTBeT yyeHuKa

PucyHok g
1
\ﬁ 1) HecoBepLUEHCTBO CTPOEHUS XKUBbIX OPraHN3MOB
A) ManeoHTONOrMYeCcKne [OKas3aTeNbCTBA
| PrcyHOK ¢ Il) TceBporeHbl, PeTpoBMpYyCbl, «MycopHas» JHK B
« »
‘ B) Mopcdonoruyeckue gokasaTenbcrsa ] A » PETPOBMpPYCEL, yeop
cocTaBe reHoma
‘ C) 9M6puronoruyeckue gokasaTenbCcTea ). PUCYHOK ¢
3 Il) Apeanbl, o6bsicHAeMble Masneoreorpahuyeckumm
PEKOHCTPYKLMAMM
D) MonekynsipHo-reHeTu4eckune
oKasaTesibcTea PUCYHOK
. '4 y 1V) «[pomexyTouHble» popmbl ‘
E) Bnoreorpaduyeckue fokasartenbCcTsa f
‘ ) pa¢ A V) CxoACcTBO 3MGPUOHOB MNO3BOHOYHbIX
PucyHok d
5

Bpems oTBerTa: 22022021 111646

Bannb!: S5ns5

3apaHue 21 (ID53) (3anaua N2 1264051)

BakTepuodaru (¢paru) — uMpoko pacnpocTpaHeHHas B npupoge dhopma cyuiecteoanus. daru cneynduyecku
3apajkaloT KNeTKU onpefieNleHHbIX LUITaMMOB 6aKTepuii, 3aXBaTbIBalOT X CUCTEMbI CUHTE3a HYKNEeUHOBbIX KUCMOT U
6eNKOB AN CBOEro BOCMPON3BEeAEeHUs, 3aTeM Yallle BCero y6uMealoT 6aKTepmio-X03sa1Ha U BbIXOAAT BO BHELLHIOW cpeay
B NOMUCKaX HOBbIX XXepTB. [ns 60pb6bl ¢ haramn 6akTepumn 063aBenuchb pasiUyHbIMU CUCTEMaMM 3aLLUTbl. MOXXHO
BbIAENUTb TPU Pa3fIMUHbIX MOAX0AA K 3aLuTe OT aros:

1) He no3BonuTb ¢ary NpoHUKHYTb B KJIETKY.
2) 3a6nokupoBaTtb pennuKaumio ara BHyTpU KNIETKU-XO35IMHA.
3) 3anycTuUTb KNIETOYHbIN CYULUA KNEeTKU-X035IMHA A0 TOro, KaK ¢ar ycrneeT pa3MHOXUTbLCS.

YTo6bl ONpeAenuTb MexaHM3M AEeiACTBUS TOIM MU UHOI 3aLLMTHON CUCTEMbI, MOXKHO 3apasuUTh KIETOYHYIO KyNbTypy
Pa3HbIM KONMYECTBOM aKTUBHbIX (haroBbix YacTuL,. COOTHOLLIEHNE aKTUBHbIX (haroBbix YacTul, K KneTkam o6o3HavatoT
TepmuHom MOI (Multiplicity Of Infection).

3a pocToM KynbTypbl y06HO CeAUTb MO0 U3MEHEHUIO ONTUYECKOI MIOTHOCTH cpefibl Npu AnuHe BonHbl 600 HM (ODgqg).
Mo mMepe pocTa KynbTypbl KONMYECTBO 6aKTepuasibHbIX KJIETOK B Heli Bo3pacTaeT, cpefia CTaHOBUTCA 6o/ee NNOTHOM,

4TO OTparXkaeTcs B Bo3pacTaHum ODgqg.

YueHble pelunnn BbIICHUTb, KAKOB MeXaHU3M paboTbl 3alyuTHON cucteMbl CBASS. CBASS cocTOUT U3 napbl FreHoB, U
LIMPOKO pacnpocTpaHeHa B npupoAe. YueHble B3snu ABa WUTaMMa 6aKTepuu: oAuH ¢ cucteMoli CBASS, a gpyroit — 6e3, u
NPOBENMU C KaXXAbIM TPU 3KCNEpUMeHTa:

A. K 50 Mn 6aKkTepuanbHoi KynbTypbl C KOHLeHTpaLueli KNeToK 103/mn Ao6aBunu 1 Mn pacTeopa ¢ara c

KOHLIeHTpaLueli aKkTUBHbIX ¢aroBbix YacTuLy 105/mn.

B. K 50 mn 6akTepuanbHOi KyNbTypbl C KOHLEHTpaLmell KNeTok 10%/Mn go6asunu 1 mn pactBopa (para ¢

KOHLIeHTpaLueli akTUBHbIX ¢aroBbix YacTuLy 10%/mn.

C. K 50 Mn 6akTepuanbHoii Ky/ibTypbl C KOHLLeHTpaLuen KneTok 103/mn He gobasnsnu ¢aroebix yacTuy,.

Bce 6 kon6 ¢ 6aKTepMaanblMM KynbTypaMu 3aTeM BbipalyBasiucb B OAUHAKOBbIX YC/IOBUAX NpU onTUMasnbHoi



TeMnepaType ANs pocTa 6aKTepun. B pesynbTaTte yyeHble NOAYYUnm crepyloliue pocToBble KpuBble (M3MeHeHne ODgqq
BO BPeMeHM).

wWTamm IKCNepUMeHT

A B C
0.6 - - CBASS
+ CBASS S j55°

-
0.4 1 N
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BpEMSA, MUH

MpoaHanusupyiite rpaduk U oTBEeTbTE Ha CieAyloLLMe NOABONPOCDI:

1) O6bsICHWTE, NOYEMy NMPU 3apaXkeHWUK 6aKkTepuanbHOM KynbTypbl paroM CHUXaeTcs onTuyeckas naoTHOCTb KynbTypbl.
2) Mocuutaite MOI ans akcnepuMeHToB A n B.

3) B KakoM aKcneprMeHTe 6aKkTepuasibHas Nonynsaums nornéaeT GbicTpee BCero?

4) 06bACHUTE, MO KAKOMY U3 TpeX NMPUBEAEHHbIX B YCIIOBUM MEXaHU3MOB paboTaeT cucTeMa aHTUdaroBoi 3aluThbl
CBASS.

an BHeCeHUU OTBETa B I10J1e HU)XKe, no»(anyﬁcra, COXpaHﬂﬁTe HyMepaLuio nog4BornpocoB Ha KOTopbie Bbl faeTe oTBeTbl!

OTBeT y4yeHuKa

1) OnTuyeckas NAOTHOCTb NMafaeT, Tak Kak darn yéruBatoT 4acTb KIIETOK 6aKTepUii B HauanbHOMN KynbType,
cneaoBaTesibHO , M3 KOHLIEHTPaLIMA B KOHEYHO KyNbType Yepes onpe/ie/ieHHoe BpeMsl CTaHeT pasfinyHoit. K npumepy,
ecnu daru yéunu nonoBuHY UCXOAHbIX KNEeTOK, To 6e3 fobaBnexus dara 10, 20, 40, 80, 160, a ¢ go6aneHunem 5, 10, 20,
40, 80. Kpome Toro, ecnu thar ycrneeT pasMHOXUTCS, TO 3apasuT HOBbIE KJTETKM U UX KOHLIeHTHPaLUs B KOHEYHO
KyfbType YMEHbLUUTCS eLle CUSIbHEN.

2) 10%5/(50*10*3)= MOI1=2

10"4/(50*103)=M0I2=0,2

3)LTtamm CBASS + Bbicoka daroBas Harpyska=

4) CBASS 3anyckaeT cymump KJeToK, Tak KaK BUAHO, YTO HauXyALWMiA pesynibTaT HabnogaeTcs npu CBASS+ ¢ BbicoKoM
darosas Harpy3ska. MHpu aTom CBASS npu BbICOKOW §.H. UMEET 60/bLUYIO BbIXXMBAEMOCTb K/IETOK Ha NepBbIX Napax.
CBASS+ nmeeT 3BONIOLMOHHOE NPENMYLLIECTBO MPU CHPeHWX (paroBbIX HarpysKax, kakue , BeposiTHee BCero, 1
BCTpeYaloTCs B NpUpOZAe. ocTallibHble ABE rMMnoTesbl NpeAnonaratoT , 4To6bl CBASS+ nmen npemmyLLecTso npu nto6bix
(haroBbIx Harpyskax, Ho 9KCMepeMeHT 3TO OrnpoBepraer.

3agaHue 1 (ID4) (3apava Ne 1263923)

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

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

PaccmoTpuTe AuarpamMmmbl U YKaXKUTe AJiA KQXXAOro U3 criefyIoluX YyTBEPXKAEHWI, IBNISIeTCA OHO BePHbIM Unu
HeBepHbIM:

v PacnonoxeHuve 31eMeHTOB LiBeTKa KYBLUMHKMN CrpasnbHoE;
X [vHeuen LBeTKa KYBLUMHKMN anoKapnHblii;

« [WHeuen uBeTKa KYBLUMHKN CUHKAPMHbIW;

¥ PacnonoxeHue anemMeHTOB LBeTKa JIypoOHMyMa CNnpanbHoE;
« PacnonoxeHue aneMeHTOB LBETKa ypOHUYMa LIMKNINYECKOe;
% [noAonuCTUKM LBETKa NypoOHMYyMa CPOCLLMECS.

22.02.2021 13:11:53
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3apaHue 2 (ID5) (3anaua Ne 1263929)

BObIUMHCTEO BbICLUMX PACTEHUI UMEIOT 7-MU KIETOUYHbI 8-MU AfAEpHbI 3apoAbILUeBbIil MELLOK (YKEHCKWii
rametouT), 0oaHaKO ero GopMMPOBaHME MOXKET NPOXOAUTD Pa3HbIMU NYTAMM Y pasHbIX CUCTEMATUYECKMX rpynn.

B Tabnuue HMXXe NpeAcTaB/IeHO pa3BUTHE 3apojbllleBbIX MELLKOB TPéx TUnoB. Liuppammu o6o3HaueHbl ctagum: 1 —
MaTepMuHCKas K/ieTKa Meracnop; 2 — noce nepeoro AeneHust Meito3a; 3 — nocne BTOporo fefeHus Meiiosa; 4-6 —
pa3BuTHE XKeHCKoro rametoduTta; 7 — chopMMpoBaHHbIi rameTopuT.

MeracnoporeHes PazButue XeHcKoro ramerodpura
THIIBI XXeHCKOTO
rameTodura
1 2 4 5 6 7
MoHocmoprYecKuit

(Polygonum-Tura)

—
@

Bucrmopuyeckuit
(Allium-tumna)

TeTpacmopuyeckuii
(Adoxa-Turma)

E D @€ NP -

Onupascb Ha AaHHble U3 3TON TabnuLbl, YKaXKUTE AN KaXKA0ro U3 crnefylowux yTBepXAeHUl, AIBNSIeTCA OHO BEPHbIM
VNN HeBEpPHbIM:




vIiBTI y1cnvina

B cnyyae xeHckoro rametoduta Allium-Tuna npu meracnoporeHese o6a fieNeHnsi Meiio3a ConpoBOXAAlTCS
LIUTOKMHE3OM;

Mpn 06pasoBaHNM MOHOCMOPUYECKOIO XEHCKOro rameTodumTa B X04e MeracrnoporeHesa o6pasyroTcsi YeTbipe
OfHOAAEPHbIE Meracnopbl, U3 KOTOPbIX Pa3BUBAETCA OAHA, a TPU Apyrue OTMUPAtOT;

Mpv 06pasoBaHUM GUCNOPUYECKOrO XEHCKOro rameToduTa B X04e MeracroporeHesa o6pasytoTcs e
YeTblpéxsiAepHble KNETKU, OAHA U3 KOTOPbIX OTMUPAET;

Mpu 06pasoBaHUM TETPACMNOPUYECKOr0 XXEHCKOro rameToduTa B Xo4e MeracrnoporeHesa o6pasyeTcsi ogHa
yeTbIpéxsepHas KNeTKa;

Bce agpa Ha cTagusax 2 u 3 aBnATCA AUNIOUAbIMUY;

« Bce agpa Ha cTaguu 7 sBsil0TCA raniougHbIMU.

x

Bpems oTBerTa: 22022021 14:23:41

Bannbl: 3ns3

3apaHue 3 (ID6) (3anaua e 1263934)

Ha pucyHke npeficTaBneHo MoneKynsipHo-(punoreHeTUYECKOE AePeBO LIBETKOBbIX PaCTEHUI, Ha KOTOpOe HaJIoXeH OAUH
13 MopdosiorMyeckux NpU3HaKoB LiBeTKa — ¢puioTakcuc okonouseTHuka (Endress & Doyle, 2015).

Cokpauenus: 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
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Onupascb Ha AaHHble 3TOro AiepeBa, yKaXKute AN KaXKA0ro U3 cneaylouimx yTBepXXaeHuit, iBNseTCA OHO BEPHbIM UK
HeBepHbIM:

OTBeT yY4eHuKa

« [pynna Austrobaileyales aBnsieTcss MOHObUNETUYECKOW;

X B rpynne Monocots Bce NpefcTaBUTeNIM UMEIOT LIBETKM CO CriMpanbHbiM GUIIOTaKCUCOM;
« B rpynny Magnoliidae Bxogat nopsaku Piperales, Canellales, Magnoliales u Laurales;

X Bce npepcraBuTenu rpynnbl Eudicots MMeOT LIBETKM C LIMKMYECKUM (BUIINIOTaKCUCOM;

« T[opspok Laurales He siBnsieTCs MOHOGUIETUYECKUM;

X [pefcTaBuTeNn co CNMpasbHbIMUY LiBETKaMK 06pasyoT 0fHY MOHOMMIETUYECKYIO rPyMmy.

Bpems oTBeTa: 22.02.2021 14:50:43

Bannbi:

2.5u33



3apaHue 4 (ID11) (3anaqa N 1263942)

Ha ¢oTo u3o6pa>kéH Mo3r npegcraBuTeneit 04HOro U3 Knaccos nogruna Mo3BoHOUYHbIe.

I'IpoaHanMaupyﬁTe dJOTOrpaCbVIlO W AN KaXXaoro us cnepyrowux yTBep)KAeHI/Iﬁ YKaXKute ABnfeTcA OHO BEPHbIM WK
HEBEpPHbIM:

MN306paxkEHHbI Ha GOTO OGBEKT NPUHALNEXUT NPEACTaBUTENAM Kacca Aves;
3TOT MO3r BK/IHOYaeT B ceba 4 oTaena;

Ha ¢oTo XxopoLuo BUAIEH CpeaHuii MO3T;

3T1oT Mo3r HE NpUHagNexXuT npeactaBUTeENAM cucTtemMaTmyeckomn rpynnbl C ﬂI/ICCSHLl,ed)aﬂI/ILIeCKVIM CTpPpOEHuemMm
FOJI0OBHOI0 MO3ra;

Mopo06HbI MO3I XxapakTepeH BOIHUCTOMY MOMyrato v JOMalUHen KypuLe;
Mo3r nofo6HOro CTpoeHus xapakTepeH BceM npeacteutenaMm Mammalia, Carnivora.

X< & & xx
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3apaHue 5 (ID12) (3anaua N 1263948)

Ha ¢oTo nsobpakéH Mo3r npegcraButeneli 04HOro U3 Kiaccos nogruna Mo3BoHoUYHbIe.




Mpoaxanuaupyiite Gpotorpaduio U AN KaXKAOro U3 CNeAyoLLUX YTEEPXKAECHUIA YKaXKUTE AABNAETCS OHO BEPHbIM UNn
HeBepHbIM:

OTBeT yY4eHuKa

% MN306paKEHHbIN Ha HOTO 06BEKT NMPUHAANEXUT NPeACcTaBUTENAM Kinacca Aves;
' 3TOT MO3r BK/tOYaeT B cebs 5 0TAeNos;

« Ha $oTo X0poLuo BUAEH NPOAOAroBaThIi MO3T;

v CpeaHuit MO3T He MPUKPbIT NepeaHUM MO3roMm;

v XOpoLLO pasBuUTbI NepegHuit OTAEN 3aKpbliBaeT BCe OCTaslbHble OTAESbl MO3ra;
% MO3XeUoK 1 CpegHUin MO3T MPUMEPHO paBHbI Mo pasMmepy.

Bpems oTBeTa: 22022027 14:56:11

Bannbl: 2.5u33

3apaHue 6 (ID16) (3anava Ne 1263952)

MpeacTaBbTe, YTO Y NauymeHTa X. 6bU1 HEKMM 06pa3oM BbINOJIHEH 3a60p NEePBUYHON U BTOPMYHON MOYM M NpoBeAeH
6UOXMMUYECKUIA aHANKU3 BELLLECTB, coAepiKaluuxcs B HUX. [laHHble 06 U3y4YeHHbIX BelLecTBax 6binv BHECEHDbI B TabnuLy
Huxke. MpoLeHTHoe cofiep)KaHKe BelL,ecTB MJ1asMbl KPOBY jaHbl B HOPME NS 3[10pOBOro YesioBeKa.

CopepxaHue, %
HasBaHHe BellecTBa [lna3ma KpoBHy, B IlepBuyHasa Mo4a BropuyHas moya
HOpMe nanueHTa X. nauueHTa X.
MouyeBHHa 0,03 0,03 2,0
Mo4eBas KucJI0Ta 0,004 0,004 0,05
I'moko3a 0,1 0,1 0,1
Beaku 7 53 53
HKupbl 0,8 OTCYyTCTBYIOT OTCYyTCTBYIOT

MpoaHanusupyiiTe npefcTaBneHHble B Tabnuie AaHHbIE U A9 KaXKA0T0 U3 CrieflytoL X YyTBEPXXAEHUIN YKaXuTe
SIBIIETCA OHO BEPHbIM MU HEBEPHbIM:

OTBeT y4yeHuKa

MauneHT X. 380pOB;

MpoueHTHOE cofep)KaHue roKO3bl BO BTOPUYHON MOYe COOTBETCTBYET HOPME;

OTCyTCTBME XXUPOB B NEPBUYHONM U BTOPUYHOIN MOYe rOBOPUT O Hannumu 3abosieBaHus y nayneHTa X. Ha ypoBHe
NMPOKCUMarnbHbIX U3BUTbIX KaHasbLeB;

Y naumeHTa HapyLuleHa GunbTpauuoHHasa GyHKLMSA NoYek;

« Y nauumeHTa HapylleHa peabcopbLmoHHas hyHKLMSA NoYek;

« B HopMe 6enku GunbTpyoTCA NoYeYHbIMU KIy6oYKamu.

X X XX

Bpems oTBeTa: 22.02.20271 14:40:15

Bannbl: 2.5u33
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3apaHue 7 (ID17) (3anava Ne 1263959)

MepBebIM 1 BaXKHbIM 3B€HOM CBEPTbIBaHUSI KPOBH SIBJISIETCSA arperauusi TpoM6ouuToB ¢ hopMUpoBaHMEM NEPBUYHOIO
Tpomba. [insa adeKTUBHON arperauum TpoM6oLUTOB TpebyloTca BHelHUe (M1a3MeHHble, TKaHeBble) U BHYTPeHHUe
(TPOoM6oLMTapHbIe) UHAYKTOPbI arperauyuu, a Takxe crneunduyeckue rnmkonpoTenHoBble peuentopbl (GP) ans
cBA3bIBaHUA GUEPUNNAPHBIX 6enKoB (HUTK KoninareHa u ¢puépuHoreHa). HapyLueHue pa6oTbl nepeyncneHHbIX
371eMEeHTOB NPUBOAUT K AINTENIbHbIM KPOBOTEUEHUSIM.

KoJutaren

dUuopUHOTreH

TPOMBOLHT
dakTop
Bune6panja CEKPEII{ BAB \ -




Ca2+
d GPIIB/llx

CepoTOHUH
duépuHOreH penenTop

TPOMBOLUT

F'ncramuH
AJpeHaTHH daxTop Tpom6okcaH
Tpom6oKcaH Bunne6panaa

IV pakTop
AlD |

aJipeHaIuH 5 Kosaren

Tpom6un

[ina AMarHoCTMKM NaToNorMi arperayum TPOM60OLMTOB NPUMEHAETCA METOA arperaToMeTpuH in vitro no BopHy:
perncTpupyeTcs U3MeHeHue CBETONPONYCKaHUsi CycreH3um TPOM6OLUTOB BO BpeMeHM 3a cyeT opMUpoBaHus
TpoM6oLUTapHbIX crycTKoB. HopManbHasi arperaTorpaMMa BbIFIIAUT TaK:

100%

arperanms

Bropas Bo/1Ha
arperaguu

Jlo6aB1eHHe
CTUMYJISITOpPA
arperainuu

|

IlepBasd BoiHa
arperanuu

Bpewms, MUH

CaMbIMM YacTbIMU MHAYKTOPaMHU, UCMOSIb3yeMbIMU B arperaTomeTpum no BopHy, senaiotca AD, agpeHanuH, Konnare
M pUcTOLeTUH (QaHTMBUOTUK, CTUMYNIUPYIOLLMIA NpucoeauHeHne hakTopa Bunne6panga k GP1p peuentopy).

TpeMm nauMeHTaM C NOBbILLIEHHOI KPOBOTOUMBOCTbIO MPOBENN arperaToMeTpuio no BopHy (KpacHblii LiBeT) 1 cpaBHUAM C
HopMoli (CUHUA LBeT).
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Bpems, MuH

arperaius

Bpems, MuH

MNpoaHanusupyiiTe NnpUBeAeHHbIE arperaTorpaMmbl U 1S KQXKA,0T0 U3 CleAyIoLLUX YTBEPXKAEHWIA YKaXKuTe ABAseTcs
OHO BEPHbIM W/IN HEBEPHbIM:

OTBeT yYyeHuKa

v Arperauus, UHAYLMPOBaHHasi PUCTOLIETUHOM, HauMeHee 3aBucKMa OT (asbl ierpaHynsaLMmu TPOM6GOLUTOB;
v Y nepBoro nauueHTa MoXeT 6bITb 06HapyxeH aeduunt GPIB peuenTopos;

« Y BTOPOro naumeHTa MOXeT 6bITb 06HapyXeH aebuunt paktopa Bunnebpanaa;

X Y BTOpOro nauueHTa HabntofaeTcs HU3Kas CTeneHb AerpaHynsauum TpPOMGOLMUTOB;

X Y TpeTbero nauueHTa HabnogaeTcst HU3Kasi CTeneHb AerpaHynsLMm TPOMOOLUTOB;

v Y TpeTbero nauueHTta Habnopaetca geduumnt GPIIB/Ila peuentopos.

Bpems otera:  22.02.2027 14:59:44

Bannbi: 2n33

3apaHue 8 (ID18) (3anaqa Ne 1263965)

UccnepoBaHmne 3paykoBOro M akKOMOAALMOHHOro pediieKca — HeoTbeMeMasi YacTb HEBPOSIOrMYECKOro OCMOTpa,
NO3BO/IAIOLLErO YCTAHOBUTb NIOKAIM3aLMIo M pa3Mep oyara nopa)keHus B HepBHoii cucteme. MNpu nposeaeHun
3paykoBoro pedekca Ny4oK IPKOro CBeTa HaNpaensoT B NoJsie 3peHunsi NpaBoro rnasa, a 3aTem — sieeoro rna3sa. Mpu
npoeefeHun peniekca akkoMoAaLumn HeBPOJIOrMYECKMIA MONIOTOUEK UMM PYYKY MOCTENEHHO NPUBNKAIOT K nepeHocuue

naumeHTa, GOKyCHpYIOLLLEro B3rNsA Ha AaHHbIN NpegMeT.

3paykoBbIi ped.iekc Pediexc
X aKKOMO/IalUH
KoHcTpHKTODP
g 3pavyka
Pecnuynasn
MblIna
CeTyaTka
MeuanbHas
PecHUYHBII npAMasd MblIILA [/1asa
TaHTJIHA
[IpeTeKkTalbHbIE

/nga

JlaTepansHoe
KO0JIEHYaTOE TeN0

‘K}

3puTesibHasg Kopa
TOJIOBHOTO MO3Ta




U3yunte cxemaTuyHbie M306Pa)KeHVIﬂ HEpPBHbIX KOHTYPOB, o6cny)|(uBarow.wx 3pa‘-IKOBbIﬁ 1 aKKOMOJ,aLlMOHHbIN
ped)nel(cu, W AN KaXXaoro us cnepyrowux yTBeP)KAeHMﬁ YKaXKute AABJ/iIileTCA OHO BepPHbIM WU HEBEPHbIM:

OTBeT yyeHuKa

OTpocTKM 3 PepeHTHbIX HEMPOHOB, 06CYXXMBAOLLMX 3TN pedieKCbl, MPOXOAAT B COCTaBe rN1a3o/iBUraTeNlbHoro
HepBa (Ill napa YepenHbIx HEPBOB);

lpy NPaBOCTOPOHHEN Nepepeske 0TPOCTKOB 3(h(HEPEHTHBIX HEMPOHOB, 06CNYXXMBAIOLLMX 3paYKOBbIN pedriekc, neBbli
3payok ByfieT Cy)aTbCA TONbKO MPY NMPAMOM OCBELL,eHUN NIeBOTO r1asa;

Mpu nopa)xeHUW 3pUTENbHOIN KOPbI FOIOBHOrO MO3ra 3payku CyXatoTCs TOJIbKO B OTBET Ha APKOe OCBELLeHUe, HO He
Ha akKoMoJaLuio;

lNpu oTeke Mo3ra cAaBnmBaHue Ten aphepeHTHbIX HEMPOHOB, 06CYXXMBAIOLLMX 3TU pedeKchbl, NpUBeLET K
CXOASALLLEMYCS KOCOTa3nto N pacLUMPeHNIO 3payukoB;

Mpu akKoMoAaLMM MPOUCXOANT COKPALLIEHWNE PECHUYHOW MbILLLbI M HaMpsXXeHne LIMHHOBbIX CBA3OK;

OfHOCTOpPOHee MefiNleHHOEe CY)XXeHUe 3payka Npu OCBELLEeHNI N aKKOMOAALIMM MOXET 6blTb CBA3aHO C NOBpeXAeHnemM
PECHWUYHOTO FaHrus.

Bpems oTBeTa: 22.02.2021 14:59:52

Bannbi: 1.5u33

3apaHue 9 (ID22) (3anava N 1263968)

B am6puoHanbHOM pa3BUTUM NNI0A0BOI MyLIKK Drosophila melanogaster 60nbluyto posib UFPaloOT reHbl ¢ MaTEPUHCKUM
apdpekTOM. 3T reHbl TPAHCKPUGUPYIOTCA B opraHn3ame Matepu u ux MPHK nocTtynaiot B siiiLekneTky. OguH U3 Takux
reHoB - bicoid. [ina onpepeneHus GyHKLMIA 9TOro reHa yyeHble U3y4unu paseuTtue nmunHok D.melanogaster,
MOJTyYEHHbIX OT CAaMOK C MYTaHTHbIM (HedyHKLUUOHaNbHbIM) reHoM bicoid. YueHble Beoaunn MPHK aToro reHa B pa3Hble
Yy4YacCTKM JIMYMHOK U CNeaunu 3a pa3BUTUEM CErMEHTOB Tena. PUCYHOK HUXKe UNNIoCTpUpYeT pe3ynbTaTbl 3TOro
aKcnepumeHTa. KpacHbIM Kpyrom oTmeueHo mecto BBeaeHuss MPHK bicoid B nuuuHky. O603HaueHus: bicoid wt —
JIMYMHKM, NMOJTy4YeHHbIe 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 picoid - bicoid - bicoid - bicoid wt

@@@@@

PaccMoTpuTe pe3ynbTaTbl 3TOro 9KCNEepUMeHTa U AN KaXKA0ro U3 criefyoLLmx yTBep)K,quMﬁ YKaXKute ABNS€TCA OHO
BE€PHbIM U/IN HEBEPHbIM:

OTBeT yY4eHuKa

BenkoBbIi NPOAYKT reHa bicoid Heo6XxoAUM NS pa3BUTUS 3afiHEW YacTu Tena;

Cneuunanusauusi CerMeHTOB Tefla onpeaensieTcs rpafMeHToM KoHueHTpauum MPHK bicoid;

B o6nacTu Haubonbluein koHueHTpauun MPHK bicoid o6pasyeTcs 6ptoLLKO;

MPHK bicoid paBHOMepHO pacnpefeneHa no sinLekneTke AMKoro Tmna;

BenkoBbIi NPOAYKT reHa bicoid He06X0AUM AN pa3BUTUSA TENbCOHA;

BeepaeHune MPHK bicoid B LeHTpanbHYyt YacTb IMYMHKU JUKOMO TUMA He HapyLIMT HOpMasibHYH CerMeHTauuio Tena.

X X X X X X

Bpems oTBeTa: 22.02.2021 14:59:52

Bannb!: 2.5u33

3apaHue 10 (ID23) (3agaua N 1263972)

Ha pucyHke nokasaHa KapTa nnasmugbl R1, KOTOpYIo MOXHO 06HapYXXUTb B KneTkax 6aktepuu Escherichia coli. 3ta
nnasMupa MMeeT J0CTaTOYHO 60nbluoil pasMep — 95 ThicAY Nap HYKNeOTUAO0B, U COAEPXKUT HECKOJIbKO reHoB. B
YacTHOCTH, reHbl bla, cat, aph, aad v sul kogupyioT 6enku, o6ecneymnBatoLLe yCTONYMBOCTb K aHTUBMOTMKAM
AMMNULUANKHY, XNopamMbeHUKoy, KaHaMULUHY, CTPENTOMULMHY U cynbdaHMnaMuaaM, COOTBETCTBEHHO. B aToit
nia3mufe 3aKoAUPOBaH reH 6enkoBoro TokcuHa hok (parB), koTopbliil pa3pyliaeT MeM6paHy KNeTkH, a Takyke reH PHK
sok, koTopas komniemeHTapHa yyacTky MPHK hok. [iBoitHas cnupanb mexxay PHK sok u MPHK hok y3HaeTca PHKa3oii
1ll, koTopas paspywaet MPHK hok. PHK sok siBnsieTcsi HecTabunbHoiA, ee BpeMs XKU3HU B KJ1IeTKe HEeBEJNIMKO (B oTnnume




oT MPHK hok). l'eH repA koaupyeT 6enoK, Heo6XoaMMbIii AN1A 3anycKa pennukauum nnasmuabl. FeH copB KogupyeT
6en10K, KOTOpbIli NOAaB/AET TPAHCKPUMNLUIO FreHa repA, yaepikuBas ee Ha HU3KOM ypoBHe. CUHMM LiBETOM Ha KapTe
OTMeueHbl FeHbl, KoaupyloLlue 6enku, HeobxoauMble AN KOHbIOraLMu, a TaK)XKe nocnefoBaTenbHOCTH, Perynupyiolime

KOHbIOraLuio.
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JAnsA KaXxaoro Us cnepyrowmx yTBep)KAeHMﬁ YKaXKxute ABNA€TCA OHO BePHbIM WU HEBEPHbIM:

OTBeT yY4eHuka

eHbl yCTONYMBOCTU K aHTMBMOTUKAM [atoT 9BONIOLMOHHOE NMPenMYLLECTBO KleTKaM, o61afatoLuM JaHHON
nnas3mMugon;

KneTku, koTopble Npu fleneHnn NoTepanun AaHHyo niasMuay, nornéatoT ns-3a feicTBma TokcuHa hok;

B aToit nnasmupe fomkHa 6biTb 3akogupoBaHa cobcTBeHHas PHK-nonnmepasa;

KneTku, cofiepxalume faHHyto nnasmuay, nornbatoT oT AeicTBuA TokcuHa hok;

KneTtku E.coli, He copepxalLlye 3Ty nnasmuay, o6nagatoT yCTORUMBOCTbIO K TOKCUHY hok;

[aHHasa nnasmmaa uMeeT MOAY/bHOe CTPOEHUE — reHbl, BbIMOJHAIOLLME CXOAHbIE (YHKLIMK, PaCroIOXeHbl PAAOM
Apyr ¢ Apyrom.

< XXX <

Bpems oTBeTa: 22.02.2021 14:39:17

Bannbl: 3uns3

3apaHue 11 (ID24) (3anaua N2 1263975)

YyeHble UCCNieA0BANIM MEXaHU3M AeiCTBUA OnpefeneHHoro akTuBaTopa TpaHckpunuum 6aktepum Escherichia coli -
TPaAHCKPUMLMOHHDII hakTop X. OHM MOMeLL,anu nocieaoBaTeNbHOCTb (CaiiT), C KOTOPOIi CBA3bIBAETCS 3TOT
TPaHCKPUMLUUOHHDII (paKTOp, Ha Pa3HOM PAcCTOSIHUM OT NPOMOTOpPa reHa 6eTa-ranakTo3ugasbl U U3MepPSU aKTUBHOCTb

aToro epMeHTa B KaXKA0M cily4ae. Pe3ynbTaTbl 3TOro onbiTa NoKasaHbl Ha rpaduke. 06osHadenus: TO X* (nnioc) —

KNeTKU C TPAHCKPUMLMOHHBIM dakTopom X; T® X (MUHYC) — KNeTKu ¢ Aeneuueit TpaHCKpUNuMoHHoro dakrtopa X.
Lindpbi Ha ocu abeLce 0603HaYaloT NOJIOXKEHUE cepeAMHbI caiiTa cBsisbiBaHus TP oTHocuTenbHo +1 HykneoTuaa — To
eCTb, NepBOro HyKNeoTUaa, KOTopblil NoSIBNseTCA B cocTaBe cuHTe3upytoueiica MPHK.

TP X*
OTo X

AKTMBHOCTb 6eTa-rana KTO3ndasbl




-58.5
-61.5
-62.5
-65.5
-70.5
-71.5
-73.5
-75.5
-77.5
-81.5
-82.5

I'Ipoauanuaupyv'rre 9TOT IKCMEPUMEHT U A1 KaXKA0ro U3 cneayrowmux yTBep)l(AeHMﬁ YKaXKute ABN€TCA OHO BE€pPHbIM
WU HEBEPHbIM:

OTBeT y4yeHUKa

[na akTMBaLum TPaHCKPUMNLMKU HEO6XOAMMO, YTO6bI TPAHCKPUMLIMOHHDI GakTop X OKasbiBancs B onpeAesieHHoM
opueHTaLmnmn oTHocutenbHo PHK-nonnmepasbl — Ha Tow e cTopoHe ABonHown cnupanu OHK, yto n PHK-nonumepasa;
AKTVMBHOCTb MPOMOTOPA He 3aBUCUT OT PacCTOSIHMSA [0 caiTa CBA3bIBaHWS TPAHCKPUMLUMOHHOTO hakTopa;

CKopee BCero, akTMBHOCTb 6eTa-ranakToanaassl B knetkax T X* (nntoc) 6bina sHaUMTENbHO BblLLE, YeM B KNleTKax
T® X (MUHYC), B cnyyae, Korfa caiT CBsA3blBaHUA TPAHCKPUNLUMOHHOIO hakTopa pacrnonarancs Ha noavuum -55.5
HYKNeoTUA0B;

Yem panblue oT NPOMOTOpPA pacrnosnaraeTcsi CaT CBSA3bIBaHWUSA TPAHCKPUMLMOHHOIO (hakTopa, TeM Bblille akTUBHOCTb
6eTa-ranakTosmgasbl;

PesynbTaTbl 9TOro aKcnepumMeHTa 06bACHSOTCS XapaKTepucTukamu ABonHoM cnvpanu AHK — Ha oAguH BUTOK
npuxoauTcsa npumepHo 10 nap HyK1Ie0TUAOB;

' TpaHCKPUNLUMOHHbIV GakTop X NpuBneKaeT 6esiku, KOTopble yAaNnAoT MEeTUIIbHbIE FPYNMbl y 6€/IKOB-TMCTOHOB.

Bpems oTBerTa: 22022021 14:35:23

Bannb!: 2u33

3apaHue 12 (ID28) (3anaua Ne 1263978)

IOHble HaTypanucTbl MeTa u KaTsa n3yyanu 3aKkOHOMEpHOCTM Hacnef0BaHUsl NPU3HAKOB Y ApakoHoB. MeTsa nbiTanca
HaliTU 3aBUCUMOCTb MeXJAy Hac/efoBaHMeM oKpaca U LiBeTa nnameHu. A KaTs nsyyana Kak cBsizaHbl Hac/iejoBaHue
oKpaca u uBeTa rna3s. Pe6siTa npoaHanu3upoBasnm AaHHble O CKPeLLMBaHUM APaKOHOB B MUTOMHMKE 3a nocnegHue 5 net
1 06Hapy)Xunu cnegyioluee.

or CKpeLlBaHNUA YUCTONMOPOAHDbIX KPaCcHbIX APaKOHOB, UMEIOLLLIUX KpacHoe niamMa ¢ YUCTONOPOAHbIMMU 3€/1IeHbIMU
APakKoHaMy, UMeLW UM XKeJiToe NnamMa B F1 BCe NOTOMKM 6bl1n KpaCHbIMU U u3Beprasnu xestoe nnams. B
aHanusupyoLweM cKpewimeaHMn nony4ynnocb 4 tbeuomnuqecxux Knlacca NOTOMKOB B paBHbIX COOTHOLUEHUSIX.

OT cKpelUBaHUA KpacHbIX ApaKOHOB C KapuMMM r/1a3aMu U 3efeHbIX C 3esieHbiMu rnasamu B F1 Takoke Habnioganoch
efiMHoo6pasue, Bce MOTOMKM 6bInM KpaCHbIMU M MMeNu Kapue rnasa. B aHanusupytouieM ckpelMBaHuu nonyvanoch 4
(heHOTUNMYECKUX KNnacca NOTOMKOB, HO 90% M3 HUX UMeNN TaKoil XXe eHOTUN, KakK UX poanTenu u Tonbko 10% 6binu
nn60 KpacHbIMM € 3e/IeHbIMM [1a3aMU, M60 3eNeHbIMU C KapuMK ra3amm.

Ha ocHoBe BbIsiBNI€HHbIX 3aKOHOMepHOCTeﬁ MeTta u KaTta caenanu BbiBOAbI U BbICTYNWU/IU C AOK/IaA40M Ha IOHHaTCKOMN
Koud:aepeuu,uu, rae BbIICHUNOCD, YTO HEKOTOpPbIe BbIBOAbI OLUMGOYHBDI.

YKaXKxute ANs KaXKA0ro U3 cnefyowmux BbiIBOA0B, CAeNTaHHbIX pe6ﬂTaMM, ABNAETCA OH BEPHbIM WU HEBEPHbIM:

OTBeT yY4eHuKa

WccnepoBaHusi oHO3HAYHO MoKasasnu, YTo ajsieslb KpacHOro okpaca AOMUHAHTHbIN;

M3BepraTb xentoe nnams MOryT Kak JOMUHaHTHbIe FOMO3UIOTbl, TaK U FeTepO3nUroThl, T.e. LOMUHUPOBAHMWE MOJTHOE;
3eneHble rnasa HabnAarTCs TONbKO Y PELLECCUBHBIX FOMO3UTOT;

[eHbl, 0TBeYatoLme 3a HopMUpoOBaHME OKpaca v LBETa NIaMeHN, HaXOAATCS B pasHbIX XPOMOCOMaX;

YeTbipe heHoTUNMYECKUX Knacca B F2 060ux uccnefoBaHUii ABASIOTCA Pe3yibTaToOM Cly4aiiHOro PacXoXaeHus
XpPOMOCOM B MeWo03e;

B KaTuHoM nccnefoBaHuy Ans BbIABNEHUS MPUYKNHBI NosBIeHUs 10% NOTOMKOB, UMEOLMX GEHOTUM OT/INYHBIN OT
POANTENBCKOro HEO6XOAMMO CKPECTUTb UX C JOMUHAHTHON rOMO3WUrOTOM M OLEHUTb pacLLenieHne.

X X X X X

x
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3apaHue 13 (ID29) (3anaua Ne 1263983)

Y ApakoHOB 6enoK, KoaupyeMblit reHoM X yyacTByeT B Pa3BUTUM POroBbiX YeluyeK. MoCKoJIbKy Yellyn He TOJIbKO
NOKPbIBAIOT TeNo, Ho U GOpPMUPYIOT rpebeHb U BbIPOCTbI Ha XBOCTe, MyTaLyuK B reHe X OKa3bIBalOT BAUsIHUE CPa3y Ha
TpM NpusHaKa. Takoe siBfieHne Ha3biBaeTCs MIeNOTPOMNHbIM (MHOXKECTBEHHbIM) 3¢ (heKTOM reHa.



UCOoOM AMNKOIro Tun MMeroT KpyrHblie Yyelwyun, NpAsMon rpeoeHb 1 BbIPOCTbI Ha XBOCTE. LJOMWUHAHTHDIN aJJ1€J1b réHa A,
JleTa/ibHblii B FOMO3UIoTe, B reTepo3uroTe faeT MeJikue NMoKPOoBHbIe Yellyu, BONTHUCTbIN rpe6eHb U oTcyTCTBUE
BbIPOCTOB Ha xBocTe. [py 3ToOM BepOosITHOCTb NPOSABJIEHNS 3TUX NPU3HaKOB pasHasA. Menkue yewyu popmupytotes y
Bcex 6e3 UCK/IOYEHUA PaKOHOB, UMEIOLL X AOMUHAHTHbII a/sieNib, BOJIHUCTbIN rPe6eHb TONbKO Y NOJIOBUHDI, a
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT LB Y % obnagaTeneil AOMUHaHTHOro annens. Takas 0CO6eHHOCTb HasblBaeTCs
HenosHasA NeHeTPaHTHOCTb neioTponHoro addekTa.

UccneposaTtenu ApakoHOB CKPEeCTU/IM CaMKY C MeIKUMU YellysMU € CaMLIOM AUKOro Tuna. YKaXkute Ans KaXxaoro us
cneayownx yTBep)KAeHI/Iﬁ, fIBI1€TCA OHO BePHbIM U/IN HEBEPHbIM:

OTBeT yY4eHuKa

Camel, siBnsieTCSA peLeCcCUBHON FrOMO3UroTOM MO reHy X;

Camka ¢ MeNK1MM YeLlysiMU MOXET ObIT TONIbKO reTepo3nroTom no rexy X;

OT faHHOrO CKpeLLMBaHus ¢ BEPOATHOCTbIO 1/2 MOXHO NOSTy4YUTb MOTOMKOB C KPYMHbIMU YeLySAMU U BOTHUCTbIM
rpebHem;

MoTOMKM, UMetoLLME TONTIbKO MESTKME YELLYN MMEIOT TaKOW YKe FrEHOTUM, KakK U MOTOMKU UMEIOLLME OJHOBPEMEHHO
MenKu1e YeLlyu v BOSTHUCTbIN rpe6eHb;

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

X Y NOTOMKOB OT JaHHOIO CKPELLMBAHUSI MOXET ObITb YeTbIpe pa3HbiX FreHoTUNa.

AN

Bpems oTBerTa: 22.02.20217 14:46:54
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3apaHue 14 (ID30) (3anaua Ne 1263984)

Bo BpeMs uccnepoBaTeNbCKol IKCNeAULIMK 6b1IM 06HapPYXXeHbl TPU OCTPOBHbIE MONY/ALMUM Kap/MKOBbIX pakoHoB. Ha
ocTpoBax 1 1 2 06UTalOT APaKOHbI UMetoLL e Genblil OKpac, a Ha ocTpoBe 3 OKpac Y Bcex |pakoHOB KpacHbIil. B
€CTeCTBEHHOM cpefie Kap/IMKoBble ApakoHbI U3 pa3HbIX NONYNALMIA HUKOrAa He CKpeLLMBaloTCs, T.K. Masibie pa3Mmepbl
He NMOo3BONAIOT UM NleTaTb Ha 3HaYMTesIbHble pacCToAHUA. OAHAKO B UCKYCCTBEHHDIX YC/IOBUAX APaKOHbI CKpeLLuBaloTcs
W OCTaBNAIOT NNI0J0BUTOE NOTOMCTBO. C Lie/Iblo BbISCHUTb XapaKTep Hacnef0BaHusl OKPacKy Y Kap/IMKOBbIX ApaKOHOB
6b1N10 NPOBEAIEHO fiBa 9KCMEePUMEHTa.

AkcnepuMeHT 1. OT CKpeLyMBaHNA KPacHbIX APAKOHOB U3 nonynsauuu 3 ¢ 6enbiMu U3 nonynauuin 1 unu 2 B nepeom
MOKOJIeHNN BCe NOTOMKM KpacHble. Bo BTOPOM NoKoneHun rubpuaoe Habniogaetcs paciennelue 1 yactb 6enbix u 3
4acTH KpacHbIX.

9kcnepuMeHT 2. OT cKpeluBaHus 6enbix ApaKoHOB U3 Nonynsuuii 1 u 2 meXkay co6oii B nepBoM NOKOJIEHUN Bce
MOTOMKM TaK)Xe KpacHble. Bo BTOpoM nokosieHun Habniogaercs paciuenneHue 9 yacTeii KpacHbIx U 7 yacTeii 6enbix.

YKaXkute s KaXK[0oro U3 crneayloumx yTBepXXAeHWiA, ABISETCS OHO BEPHbIM U/IM HEBEPHbIM:

OTBeT yYeHuka

HacnepoBaHwue okpaca y ApakoHOB CBSA3aHO C ieICTBMEM OAHOIO reHa;

Berble ApakoHbl U3 MONysAUMiA 1 1 2 UMEOT pasHbIi FeHOTUM;

Benas okpacka GpopMupyeTcs B peaysibTaTe anMcTaTUYeCcKoro AeNCTBUS FeHOB;

Bce 6enble ApaKkoHbl, MOyYeHHbIE BO BTOPOM CKPELLMBAHUK 3KCMEPUMEHTA 1, UMEIOT OAMHAKOBbIV FEHOTU;
Berble ApakoHbl, NoslyYyeHHble BO BTOPOM CKPELLYBAHUM 3KCNEPUMEHTA 2, MOTYT UMETb pasHblil reHOTUr;

Bce KpacHble ApaKoHbl, MOyYeHHble BO BTOPOM CKPELLMBaHUK 3KCMEPUMeEHTa 1, UMeOT OAMHAKOBbI FeHOTU.

X QXX
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3apaHue 15 (ID32) (3anaua Ne 1263988)

Ko6pamu Ha3biBaloT NpeAcTaBuTeNell HeCKONIbKUX poAoB ceMelicTBa Acnugbli (Elaphidae). Yrpoxkatowee nosegeHume
KO6pPbl XOPOLLIO M3BECTHO: OHa NPUMNOAHMMAETCS, pa3fyBaeT KanioLLOoH U, eCJ/In ONMacHOCTb He Ucye3aeT, 6pocaeTcs Ha
NPOTUBHUKA M KycaeT. Ho HekoTopble KO6Pbl HAyYUNUCh He GpocaTbecs Ha Bpara, a BbICTpeNIMBaTb B Hero oM. Himke
npepcTtaBneHo ¢punoreHetTuyeckoe gepeso (Kazandjian et al., 2021) HekoTopbIX BUAOB KO6p. KpyroBbiMu fuarpammMamu
0603HaYeHO COOTHOLLEHNE KOMMOHEHTOB sija. 0603HaueHus Ha apeBe: African — adpukaHckme, Asian — a3uaTckue, non-
spitting cobras — Henntotowmecs ko6pbl, spitting cobras — nnlotowmecs Kobpbl, outgroups — BHeLHWe rpynnbl, Toxin key
— KOMMOHEHTbI TOKCUHOB.
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MpoaHanusupyiiTe NnpeAcTaBNeHHbI PUCYHOK U, OISl KAXKA,0r0 U3 ClIeAYIoLLMX YTBEPXKAEHUIA, YKaXKUTE, ABNIAETCA OHO
BEPHbIM U/ HEBEPHbIM:

OTBeT yYyeHuKa

X Cnoco6HOCTb NnnieBaTbCs AA0M KOOPbI MPUOBPENY MUHUMYM TPUXKAbI;

v Y BCcex NitotoLLmxcs Kobp NnoBblLieHa KoHLeHTpauus TokeuHa PLA2 (docdonunasa A2);
OTHOCUTENbHO NPUMUTUBHbIE KOBPbI, 6NIM3KKE K 06LLeMy NpeAKy rpynnbl, 0TMyatTcs 60/blwMM pasHoobpasmem
TOKCMHOB B COCTaBe f/3;

v B xopje 9BONOLMM Yy KOOGP NOSBUINCH HOBbIE KOMMOHEHTbI 143, OTCYTCTBYIOLLME Y 6NMKaiLLINX POACTBEHHUKOB;
HesaBuncumoe pasBuTue HOBOI afanTaLmm HECKONbKO pas B paMKax OAHON rpyrnbl MOXET rOBOPUTb O HAlM4MK
N3HayanbHbIX NPEANOCHIIOK K 3BOMIIOLMMN B 3TOM HarnpaBieHuy;

PasButue npakTU4eckn NAeHTUYHOro MeToa 3alluTbl y pa3HblX BUAOB rOBOPUT O BO3MOXXHOM HalIM4ynm CXoxero
BEKTOpa 0T6opa B 9BOJTOLMOHHOM NUCTOPUN 3TUX BUOOB.

Bpems oTeeTa: 22.02.2021 14:558:10
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3apaHue 16 (ID35) (3anaua Ne 1263994)

B >XM3HEHHOM LMK/e BbICLUMX pacreum‘/’l NpUCyTCTBYET YepenoBaHue NosioBoro n 6ecnosioro NOKoseHUi.

Hwxe npuBesieHbl PUCYHKM C Pa3/IMYHbIMM YacTAMMU pacreHMﬁ:




Mocne AaHHOI HOPMYNMPOBKU 3aAaHNs NPUBEAEHDI TPU CTONBLIA 3NEMEHTOB ANA CONOCTABNIEHUs:

B nesom cTonbue NpUBeAeH CNMCOK TAKCOHOB (CMMCOK U36bITOYEH — eCTb NIULIHNE TAaKCOHbI).

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

B npaBom cTon6ue npmeeaeH CnucoK ¢a3s XXU3HEHHOro LKA (CMCOK M36bITOYEH — ecTb NinLHue dasbl).

CoOTHecUTe YacTh pacTeHWi, U306paXKEHHbIE Ha PUCYHKaX, C TAKCOHaMM, K KOTOPbIM OHM NpuHagnexxar. Onpegenure, K
KaKom ¢aze KM3HEHHOrO LKA OTHOCATCA AaHHbIE CTPYKTYpPbl pacTeHuii (YUUTbIBATb TONBKO TO, YTO HEMOCPEACTBEHHO
BUAHO Ha PUCYHKaX).

Kaxgbivi aneMeHT n3 cpejHero cTON16L4a MOXKHO COEAUHUTL 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 cTon6uya

LOJDKHA BbITb YHUKA/IbHOM, @ OT pasHbiX 3/1EMEHTOB CPeAHEro CTo/6La MOXHO MPOBECTY HECKOIbKO CTPESIOK K O4HOMY
aneMeHTy npaBoro cton6uyal

15151 Toro, 4T06bI MPOBECTM CTPEJIKY MEPETAHUTE MbILIKOM 3IEMEHT K KOTOPOMY Bbi MPOBOAMTE CTPEJIKY MOBEPX S/1eMeHTa
OT KOTOPOI0 OIXXHa MATH CTPEesIKa U OTrycTUTe. YT06bI OTMEHNTD CTPEJSIKY MEX/Y d/1eMeHTaMu OBTOPUTE X
riepemeLLeHme.

OTBeT yyeHuka

‘ A) Knacc MokpbiToceMeHHble (Angiospermae)

‘ B) Knacc CocHosble (Pinopsida)

‘ C) Mopotaen ManopoTtHuku (Pteridophytina)

==Y
=

‘ D) Knacc XBowoBble (Equisetopsida)

‘ E) OTnen MnayHoBuAHble (Lycopodiophyta) 7V) FameToduT (N) U cnopoduT (2n) ‘

‘ F) OTnen Mxw (Bryophyta) T ‘ VI) FametoduT (2n) n cnopoduT (n) ‘

Bpems oTBeTa: 22.02.2021 14:59:52
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3apaHue 17 (ID37) (3agaua Ne 1264027)

CKeneTHble 3/1IeMeHTbI npencraBuTeneﬁ Knacca Aves UMeIOT XOpOLLO U3BEeCTHble 0CO6EeHHOCTU BHELUHEro CTpOeHus.

Hwxe npusefeHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHBIX:



Mocne paHHoI popMynMpoBKM 3afiaHUs NPUBEAEHDI TPU CTON6LA I1IEMEHTOB /1Sl CONOCTaBeHUs:

B neBoM cTon6ue npuBefeH CNMCOK Ha3BaHUIA KOCTEN MU CJI0XKHBIX KOCTHbIX 06pa3oBaHuil (CMUCOK U36bITOYEH — B
HEM eCTb JIMLLHUE TEPMUHbI).

B cpegHeM cTonbLe yka3aHbl Homepa oTorpacduii KocTeil (camu GpoTo NpUBEeAEHbDI BbILLE).

B npaBom cTon6ue NpUBefeH CMCOK XapaKTepPUCTUK KOCTeil (CNUCOK M36bITOYEH — B HEM eCTb NULIHNE
XapaKTepUcTUKM).

Bam Heo6x0MMO onpeaenuTb Ha3BaHMe KOCTH (B HEKOTOPbIX C/ly4asiX — C/OXXHOro KOCTHOro o6pa3oBaHusl) U
COOTHECTM C NOAXOASALLEN el XapaKTepPUCTMKON U3 cnucka (MacluTa6 Ha (oTo He BbifiepXKaH).

Kaxablvi 31eMEHT 13 cpefjHero cTos6La MOXHO COeAMHNTb CTPEIKON TOIbKO C OAHUM 3/1EMEHTOM B JIEBOM CTOJI6Le U C
OZJHUM 3/IEMEHTOM B NpaBoM CcTos6Le. Kaxzas CTpesika AO/KHA 6bITb YHUKAIbHOM, T.€. MPOBECTU ABE CTPESIKU OT ABYX
2/71eMEHTOB CPeAHEro CTo/16La K O4HOMY U TOMY Xe 371eMeHTY /1eBoro (Mim npasoro) cTonbya Henb3s!

[ns Toro, 4TO6bI MPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl NIPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOIro AOJ/XXKHa UATU CTpesika n OTiyCcTuTe. YT06bI OTMEHUTL CTpesiIKy Mexxgy asieMeHTaMu MoBTOpuUTe nx
nepemMeLljeHue.

OTBeT yyeHuKa

I) KpenuTtcs HemocpeAcTBeHHO K uepeny npu nomowwm 1
MblLLenKa

‘ 1) Y nTmy ux Moxet 6bITb oT 11 fo 25 I

‘ A) ATnaHT

‘ IIl) FonoBKa aToM KOCTU BXOAUT B BEPTIIYXKHYIO BNaguHy I

‘ B) BeapeHHast KOCTb

‘ IV) flBnsieTcst cTunonoAmem Ha nepeaHein KOHeYHOCTH ‘

| C) Mneuesas KOCTb

V) CpacTatoTcsl BMecTe U ABNAKTCA YacTblo Nosica nepefHnx

D) I'pyAHble NO3BOHKM o
‘ ) Fpya KOHeYyHoCTeNn

‘ E) KocTu roneHmn

‘ VI) K Hell KpenaTcsi BTOpoCTeneHHble MaxoBble nepbs ‘

’ F) LieBka
VIl) CocTaBnsloT 4acTb OCEBOro CKeneTta, K 3/ieMeHTam

KOTOpOW NpukpennsatoTcs pébpa

‘ G) CnoxHblit KpecTel,

VIIl) Bxogut B cocTaB rnosica NepefHWX KOHeYHoCTel W
pacnonaraeTtcs fopcasibHO

‘ H) BesbiMsiHHas KOCTb

[aa [n - - . .




| 1)J1onatka | IX) HBIISIETCSA YaCTbIO CBODOAHOU 3aHEN KOHEYHOCTU U HOCUT
Hay4YHoe HasBaHue TU6MoTapayc

‘ J) Kntoumubl ‘

X) CocTouT ©3 MOAB3AOLIHOW, CefanulHOW U NO6KOBOMN
‘ KocTen

‘ K) JlokTeBas KocTb

Xl) YacTb oceBoro ckeneTa, o6pasoBaHHas B pesysbTaTe

’ L) TUNUYHbIN LWENHbINA NO3BOHOK ‘
cpacTaHuWsi HeCKOJIbKUX ero OTAeNoB

4

¥ XIl) CnoxxHoe o6pasoBaHue CBOGOAHON 3afiHell KOHeYHOCTH,
XapaKTepHOe UCKJTYNTENbHO NTULAM

Bpems oTBeTa: 22022021 14:59:52
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3apaHue 18 (ID39) (3agava N2 1264033)

Cno)xHoe aHaTOMU4YecKoe CTpoeHne BHYTPEHHUX OpraHoB o6ycn03neHo, BO MHOIOM, 0CO6€HHOCTAMM UX pa3BuTusa B
3M6pMOHaan0M nepuope (Murpau,vm KJ1eTOK, MoOBOpPOTbI, anonTo3 u gpyrue MeXaHM3MbI).

Hwxe npuBeseHbl cxemaTUUHble M306pa)KeHVI$I 3M6pVIOHaJ1bHOI'O pa3BUTUA pa3/iniHbIX aHaTOMUYECKUX 06pa3OBaHMﬁZ

Mocne paHHoOM d)opmynupoaxu 3ajaHusa npuBeaeHbl Tpu cTonbua aneMeHTOB A/l CONMOCTaBJ/IeHUS:

B neBoM cTon6ue NnpMBefeH CNUCOK Ha3BaHUI aHaTOMUYECKUX 06pa3oBaHuii (CMUCOK M36bITOYEH — B HEM €CTb JIULLHKE
TepMUHbI).




B cpeaHeM cTonb6Le ykazaHbl HOMepa PUCYHKOB (CaMU PUCYHKM NPUBEAEHbI BbILUE).

B npaBom cTonbue npMeeAeH CNUCOK Ha3BaHUIi OCHOBHbIX CEKPEeTUPYEMbIX 6MONOrMYecKn akTUBHbIX BELL,ECTB (CMCOK
U36bITOYEH — B HEM €CTb JIULLHUE Ha3BaHUS).

OnpepenuTe aHaTOMUYECKoe 06pa3oBaHmne Mo CXeMaTUYHOMY N306paXKeHUIO ero IMBPUOHANBHOMO Pa3BUTHSA, @ TAKXKe
YKa)xuTe, OCHOBHOE 6MONOrMyYecKn akTMBHOE BeLL,eCTBO, KOTOpOe CeKpPeTUpyeTCs AaHHbIM o6pa3oBaHneM. O6paTute
BHUMaHMe, YTO 06pa3oBaHMsl O KOTOPbIX UAET peyb Ha CXemMax 0TMeuYeHbl CUHUM LBeToM. Ecnu Bbl cunTaeTe, 4To
AaHHOe aHaTOMUYecKoe 06pa3oBaHue CEKPETUPYET HECKONBbKO 610/IOrMYecku aKTUBHbIX BELL,ECTB, TO HY)KHO BbI6paThb
0fHO, KOTOpPOE BbIAENAETCA B HaUBOMbLUMX KONMYECTBAX UMN CBA3AHO C OCHOBHOI yHKLMel AaHHOro 06pa3oBaHus.

Kaxabivi a1eMeHT u3 cpegHero cTosbLya MOXHO COeAUHNTL CTPEJTKON TOIbKO C OAHUM 371eMEHTOM B /IeBOM CTO/I6Le U C
O/IHUM 3/IEMEHTOM B IpaBoM cTos6Le. Kaxaas CTpesika JO/KHA 6bITb YHUKAIbHOM, T.€. MPOBECTU ABE CTPEsIKU OT ABYX
3/1EMEHTOB CPeSHEero cTon6ua K 04HOMY ¥ TOMY Xe 3/1eMeHTy 1eBoro (Mau npasoro) cTonéua Heb3as!

[ns Toro, 4TO6bI NMPOBEeCTU CTPEJIKY rnepeTaHuTe MbILLIKOW 371EMEHT K KOTOPOMY Bbl MPOBOANTE CTPEJIKY NnoBepx 3/ieMeHTa
OT KOTOPOro A4O/KHa UATU CTpesika n OTriyCcTuTe. YT06bI OTMEHUTL CTpPeJsiIKy Mexxgy a/ieMeHTaMu MoBTOPUTEe nx
nepemMeLlyeHue.

OTBeT yyeHuKa

‘ A) YXeHcKUe BHYTPeHHME OpraHbl PenpoayKTUBHON CUCTEMbI ‘ 1) AHrMOTEeH3UHOTeH ‘

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

‘ C) Cepaue 1) QHkedanuH ‘

‘ D) HagnoyeyHvku 1V) KanbUMTOHWH ’

=

‘ E) OpraHbl BblAennTenbHoM cucTeMbl (MOYKM 1 MOYETOYHMKM) V) CekpeTuH ’

‘ F) LLMToBMAHas enesa ‘ VI) AnbgocTepoH

I G) MonoBHOM MO3T ‘ ‘ VIIl) 9puUTponoaTmH

‘ H) MeueHb ‘ ‘ VIII) MporecTepoH ‘

‘ 1) MopykenynoyHas xenesa ‘ ‘ 1X) TpuncuH ‘
’ J) CeneseHka ‘ ‘ X) TecTocTepoH ’
‘ K) YXenyao4yHo-KuLIeYHbI TpakT ‘ ‘ XI) TumMO3MH ’
‘ L) Nlerkue ‘ ‘ XIl) CypdakTaHTHbIN Genok A ’

Bpems oTeerTa: 22.02.2021 14:59:52

Bannbl: Ous5

3apaHue 19 (ID41) (3anaua N2 1264036)

C NoMoLLbIO FEHHON UH)XXEHEPUN MOXKHO CO3JjlaBaTh reHeTUYEeCKUe KOHTYPbI, KOTopblie 6yAyT BbINONHATL NpocTeiiume
nornyeckue onepauyuu. FeHeTUYECKUIN KOHTYP — rpynna reHoB, CBA3aHHbIX APYr C APYroM aKTUBUPYIOLLLUMM UNn
penpeccupyoLUMU CBA3SIMU.

HuXe npuBefeHbl CXeMbl NATU FEHETUYECKUX KOHTYPOB (1-5), KoTopble BBOAUAUCH B KneTku 6aktepum E.coli. :

1 2 CurHan A: apabuHosa

CurHan A: apabuHosa CurHan B: nakTosa

Ps Pw

— [e——

araC

mum| [ GEP

ara

. ; - . 4 Ciuruan A rruuntahau




L CurHan A: Fe+* - “riinast AL Tprnnivyan

CwurHan B: TpuntodaH Cwirvan B: Fe2*
Ps Ps Ps Ps
—————
—g\ GEFP TrpR [ GFP 1
fur trp
Ps fur trp
LR Ps
S —

Fur

CurHan A: apabuHosa
5 CurHan B: UAM®
Pw Pw

ara tet cap lac

Fur

Ps Ps

Pw Pw

e Lacl -_ TetR

ara cap

0603HayYeHns Ha cxemax:

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

cTpenka u Pw — cnabbliii npoMoTop (Ans TpaHCKpUNuUmm TpebyeTcst 6eI0K akTMBaTop);

GFP - reH 3eneHoro ¢yopecLeHTHOro 6eKa;

araC - reH 6enka-akTMBaTOpPa, KOTOPbI CBA3bIBAETCA C MOC/E[0BaTENIbHOCTbIO ara nNpu fo6aBneHuy apabruHo3bl;

CAP - 6enok-akTuBaTop, CBSA3bIBaeTCs C NOC/ef0BaTeIbHOCTbIO cap Npu Hanuuve B Knetke LAM®;

Lacl — reH 6enka-penpeccopa, KOTOpbIil CBSA3bIBAETCH C MOC/EA0BATENBHOCTbIO lac B OTCYTCTBUE NaKTO3bl;

TetR - reH 6enka-penpeccopa, KOTOpblil CBA3bIBAETCA C NOC/EA0BaTENIbHOCTbIO tet B OTCYTCTBME TETPALMKIINHA;

TrpR — reH 6enka-penpeccopa, KOTOpbIV CBSI3bIBAETCS C MOCeL0BaTENbHOCTbIO trp NPU HaNMuUUK B KNeTke TpuntodaHa;

Fur - reH 6enka-penpeccopa, KOoTopblii CBA3bIBAETCA C MOCNeA0BaTENbHOCTbIO fur NpU BbICOKOM KOHLIEHTPaLUM MOHOB
FeZ*

B cnyuae, ecnv Ha NPOMOTOpPe OAHOBPEMEHHO NPUCYTCTBYIOT 6JIKU aKTUBaTOP U PEnpeccop, TO Penpeccusi LOMUHUPYET.
Mocne faHHOM HOPMYNMPOBKM 3afiaHUS MPUBEAEHbI TPU CTON6L,a 3N1EMEHTOB AJIl COMOCTaBNEeHUs:

B neeom cTonbue npUBeAeH CNMCOK ONMCaHUil MexaHu3Ma PaboTbl reHeTUYECKUX KOHTYPOB.

B cpegHeM cTon6Le yKa3aHbl HOMepa CxeM (CaMu CXeMbl NPUBEAEHDI BbILLE).

B npaBom cTon6Lie ykasaHbl TUMbl OTBeTa: aKcnpeccus GFP B flaHHOIi cxeme Ha6ntofaeTcs TONIbKO B crieaytoLeii (-1x)
KOM6MHaLuM (-A1X) CUrHanos.

CornocTaBbTe NoKa3aHHble KOHTYpbl ¢ Haubosnee NOAXOAALLMM ONUCAHUEM MeXaHW3Ma paboTbl KOHTYpa (cnucok A - E) u
¢ TunoM oTeeTa (cnucok | - V).

Kaxabiii anemMeHT n3 cpegHero cTosbLa MOXHO COeAUHNTL CTPEJIKOM TOIbKO C OAHUM 371eMEHTOM B JIeBOM CTO/IOLe U C
O/iHUM 3/1IeMEHTOM B rpaBoM cTos16Le. Kax/aas CTpesika JO/KHa ObITb YHUKAIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesjHero cTon6ua K 04HOMY U TOMY e 3/1eMeHTy 1eBoro (Mav npasoro) cTonéLa Heb3as!

J1ns1 Toro, 4T06bl MPOBECTY CTPESIKY MEPETSHUTE MbILIKON 371EMEHT K KOTOPOMY Bbi IPOBOAMUTE CTPESIKY MOBEPX 3/1eEMEHTa
OT KOTOPOro AOJKHA UATHU CTPesiKa v OTIyCcTuTe. YTo6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X
nepemeLyeHue.

OTBeT yyeHuKa

A) AraC B npucyTCTBMM apabuHO3bl aKTUBUPYeT
TpaHckpunuuio GFP, a Lacl B oTcyTCTBME NaKTO3bl
nogaensaeT TpaHckpunuuto GFP A Cxema
1 4!) B oTCYTCTBUM CUTHANOB, B MPUCYTCTBUM TOJSIbKO
curHana A, B NpucyTCTBUM 060UX CUTHANOB

B) AraC B MpucyTCTBUM apabuHO3bl aKTUBUPYeT
TpaHckpunuuio GFP n Lacl, a CAP B npucytcTBumn Cxema
LAMO® akTnBmMpytoT akcnpeccuto GFP n TetR 2 Il) B mpucyTcTBuM curHana A (cuctema C OAHUM
CUrHasom)




C) Fur B npucytctBum Fe2+ wnm TrpR B Cxema
NpuCyTCTBUM TpUNTOdhaHa NoAaBNSAIT IKCNPECCUIO 3 ¢lll) B npucyTcTBMM TONMbKO curHana A uiu B
GFP NPUCYTCTBMU TONbKO curHana B
Cxema
D) Fur B npucyTcTBUM Fe2+ nofiaBnsieT aKCrnpeccuio 4 1IV) B npucyTcTBUM 060MX CUrHANOB ‘
TrpR, a TrpR B npucyTtcTBUMM  TpunTodaHa
MoAABAAIOT dkenpeccuio GFP Qy Cxema 1V) B oTcyTCTBME 060MX CUrHANOB ‘
5
E) AraC B npucyTCTBMM apabuHO3bl aKTUBUPYET
akcnpeccuto GFP

Bpems oTBeTa: 22.02.202114:37:53

Bannb!: 3.5u35

3apaHue 20 (ID43) (3agavqa N2 1264042)

Y npakoHOB B rarsiougHoM Ha6ope 10 xpomocom (n=10).

Huxe npuBeaeHbl Ha3BaHUA pa3nUyUHbIX (a3 UHTepdasbl U NpoLecca feneHus KNeTok:

®as3a 1: Tenogpasa mutosa

®a3a 2: MeTtadasa meito3a |

®as3a 3: Tenogasa meiosa |

®asa 4: Metadasa meito3sa Il

®a3a 5: AHada3sa meitosa ll

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

B neBoM cTon6ue npMBefeH CNUCOK NMPOLLECCOB, MPOUCXOASLLUX C XPOMOCOMaMU B AaHHYI0 ¢a3y (CMCoK U36bIToYeH —
B HEM eCTb JIULLHMWE NPOLLeCChlI).

B cpeaHem cton6ue YKa3aHbl Ha3BaHUA pPa3/INYHbIX ¢a3 MHTep¢a3bI W npouecca genieHns KneTok.

B npaBom cTon6Le npuBeAeH CMCOK C KONUYeCTBOM XpomocoM 1 HuTeil [HK Ha pa3Hbix ¢a3ax (cnucok u3bbiToueH — B
HeM ecTb nuwiHUe TepMuHbl. HO, OBPATUTE BHUMAHME, uTto konuyecTBo XxpoMocom u Huteit [IHK moxxeT coBnapaTb B
HecKonbkux (hasax, T.e. 0OfjHa U Ta XKe Liupa MOXKET UCMOJIb30BaTbCA HECKOJIBbKO pas3):

CooTHecuTe (a3bl MHTepda3bl U feNleHUs KNeTOoK, KonmyecTBo xpomocom U Huteil [1HK B koHue kaxaol ¢a3sbl U
npoueccbl, MPOUCXOAALLUMU B 3TU dasbl.

Kaxzabii 3/1eMeHT 13 CpeJHero CTosibLa MOXHO COEAUHNTb CTPEJIKOM TOJIbKO C OJHUM 3/1eMEHTOM B JIEBOM CTOJI6Le U C
0/IHUM 3/1IeMEHTOM B IpaBoM cTos6Le. Kaxasi CTpesika OT a/leMeHTa JIeBOro CTo16La K 371eMEeHTY CpeAHero ctonbla
L0JIXKHA BbITb YHUKAJIbHOW, @ OT Pa3HbIX 3/IEMEHTOB CPEAHEro CTO/I6L/a MOXHO MPOBECTU HECKOJIbKO CTPEJTIOK K OJHOMY
a/1eMeHTy npaBoro cTos6ual

1551 Toro, 4T06bI MPOBECTY CTPESIKY MEPETSHUTE MbILIKOJ 31eMEHT K KOTOPOMY Bbil POBOAMUTE CTPEJIKY MOBEPX 3/1eMeHTa
OT KOTOPOro JOJIXKHA UATY CTPEsIKa U OTryCTUTE. YTO6bI OTMEHNTDL CTPEISIKY MEXAY d1eMeHTaMu OBTOPUTE UX
riepemelLeHme.

OTBeT y4yeHuka

A) [OHK pennuuupyetcsi, XpOMOCOMbI CTaHOBATCS
[IBYXpOMaTUAHbIMM

B) B pgunnouaHon KneTke Kaxpas XxpomaTtuaa
cTaHoBUTCSA CaMOCTOATENbHON XPOMOCOMOI,
OAHOXPOMaTMAHbIE ~ XPOMOCOMbI  pacxopatca K
nontocam KNeTku

C) ®opmupytoTcs fiBa f4pa, Coaepallue AMIonaHbIn
Habop XpOMOCOM

dasza 1: Tenodasa 4!) 20 xpomocom, 20 HuTeit
D) FOMOSIOrMYHble XpOMOCOM BCTYNaloT B KOHbIOTaLuI0 MuTo3a OHK
N MeXAY HUMU MPOUCXOANT KPOCCUHIOBEP

ybaza 2: Metadasa Il) 20 xpomocom, 40 HuTel
E) BuBaneHTbl BbiCTpaMBaloTCA B 06/1acT aKBaTopa /‘ merio3a | AHK

KNeTKn




L 1
daza 3:  Tenodasa / 1) 10 xpoMocom, 20 HuTel
F) BuBaneHT  paspblBaloTCs,  [BYXpOMaTUAHble merio3a | AHK
XPOMOCOMbI OTXOAST K MOMKOCAM KNeTKM
dasa 4 Metadasa IV) 10 xpomocom, 10 HuTel
G) dopMupyloTcs KIeTKM, Aapa KOTOpbIX coaepxaTt merio3a Il AHK
rannonHbIi Habop ABYXPOMATUAHBIX XDPOMOCOM
§ Dasa 5: Anacdasa V) 40 xpomocom, 40 HuTei
H) B  rannougHoi  KneTke  [BYXpOMaTUAHblE Meiio3al ll AHK
XPOMOCOMbI BbiCTpauBaloTcsi B 06nacTu akeaTopa
KNeTkm
) B rannoupHoit Kknetke Kaxzas XpomaTupa
CTaHOBUTCS CaMOCTOATENbHOI XPOMOCOMOV,
O/IHOXpOMATWAHble ~ XPOMOCOMbI  pacxofatcs K

nosirocam KneTkun

J) dopmupytoTcs KNeTkW, siapa KOTopbIX cofepxat
ranionaHblit Ha6op 0fHOXPOMATUAHbBIX XPOMOCOM

22.02.2021 14:27:09

Bpems oTBeTa:

45u35

Bbannbi:

3apanue 21 (ID52) (3anaua Ne 1264053)

B paclundpoBke reHeTU4ECKOro Koga 60nbllylo posib Cbirpasau onbiTbl N0 TPAHCAALUM UCKYCCTBEHHO CUHTE3UPOBAHHbIX
PHK. Takue PHK cuHTesmpoBanucb us Hykneosuaaudocdatos ¢ nomolubio pepMmeHTa nonuHykneotuagocdopunasol. B
npo6upKy A06aBnsANUCh pa3nuyHble HyKeo3ugaudochaTbl B UI3BBECTHOM COOTHOLLUEHUY, U Janee
nonuHykneotugdochopunasa cnyyaiiHbiMm 06pa3oM KOM6MHMpoBana fo06aBNneHHbIe HYKeoTUAbI B MOIMMEPHbIE
uenoyku. Mocne atoro nonyyeHHble PHK TpaHcnupoBanuch B 6eCKNeTo4Hol cucteMe cuHTe3a 6enka. Onpepenss,
KaKue aMUHOKMUCIOTbl BCTPeYanuchb B TaKMX MeNTUAAX, MOXHO 6bls10 caenaTb BbIBOA O HYK/1I€OTUAHOM COCTaBe
TPUNNETOB, KOAUPYIOLLUX Pa3Hble aMUHOKMUCNOTbI.

I'emernuecknii koa (APHK)

e Bropoe ocHOBaHHe Tpeuss
O0CHOBAHHE OCHOBAHHE
v I A 1y

Den Cep Tup IMuc v
v ®en Cep Tup uc o
Jleit Cep — — A
Jleit Cep — Tpn E
Jleit ITpo I'nc Apr v
Jleii IIpo Iuc Apr |
B Jleit ITpo ['ma Apr A
Jleit IIpo ui: Apr I
e Tpe AcH Cep ¥
A Ilne Tpe AcH Cep I
IIne Tpe JIns Apr A
Met Tpe Jlus Apr F
Ban Ana Acn ' ¥
r Ban Anma Acn I'ma I
Bax Ama Iy I'm A
Bax Ana 'y I'm I

OTBeTbTe Ha cneaylowue NoABONpPoChI:

1) Kakue TpunnieTbl MOXHO 06HapyxuTb B PHK, CUHTE31pOBaHHbIX C MOMOLLbIO NofnHyKieoTuadochopunasbl s cmecu

AO® n YO B cooTHOWeHUn 3:1?

2) C KaKoMl yacToTow 6yAyT BCTPeYaTbCA YKasaHHble B NpeAblayLLeM NyHKTe Tpunnetbl B PHK?

3) Kakne aMUHOKMCNOTbI 6yAYT 06HApYXMBaTbLCS B MOUMNENTUAAX, 06pasyoLUXCs NPU TpaHCAALUUM Takux PHK?

4) B KaKoM COOTHOLLEHUM ByZlyT NoNyYyaTbCs yKadaHHble aMUHOKMCOThI B NenTuaax? OTBeT 3anulunTe B crefytolemM
BuAe: aprirnu:cep = 12:3:4 (jaHHble aMUHOKWCIIOTbI Y COOTHOLLEHUE NPUBEAEHDI IS TPUMEPA).




lNpy BHeCceHMM OTBETa B 110/1€ HUXKE, MOXKa/yiHCcTa, COXpaHsiTe HyMepayuio NoABONPoOCoB Ha KOTopble Bbl JaeTe O0TBeTbI!

OTBeT yY4eHuka

Tpunnetbl AAA(nu3) AAY(acH), AYA(une) AYY(une), YAA(cTon) YAY(Tup) YYA(neit) YYY (deH)
A:Y 3:1, 3HauuT 0,75A 1 0,25y

0,75%3=0,0422 AAA

0,75%2*0,25= 0,141 AAY AYA YAA

0,252*0,75=0,47 AYY YYA YAY

0,25*3=0,016 YYY

JIns=AcH=Tup=Jlein= deH 1/7 Une =2/7 1o ecTb 2 Nnu: 1:1:1:1:1(Bce ocT.)

3apaHue 22 (ID54) (3agaua N2 1264054)

Y ApaKoHOB FeTepOraMHblﬁ non My)KCKOﬁ, O/}HaKo MoJioBoi AMMOP(')VBM He BbIpaX€eH, YTO He AaeT BO3MOXXHOCTHU
OT/INYUTb CaMLLOB OT CaMOK npu HabnojeHun Ha paccTosiHun. U3yumB HECKOJIbKO ﬂOﬂyﬂﬂLl,Mﬁ APaKoHOB, ApaKoHOBeAbl
oGHapy)Kunu ABa NMpu3sHaka no KOTopbiM MOXXHO OT/IM4aTb CaMLLOB OT CaMOK 6e3 6/1M3KOro KoHTaKTa. [laHHble
NpU3HaKu BCTpeYyaroTCcA AaNieKo He y BceX caML0B B nonynauum u umMeroT pa3Hblﬁ MeXaHU3M HacnepoBaHusA.

an3HaK «CUHee NlamMA» BCTpevyaeTcsa UCKNTIOYUTENIbHO ¥y CaMLLOB U HUKOraa He 6b1n BbISIBNEH Yy caMoOK. I'Ipuqu, ecnu
camey o6naAaeT CUHUM NJlaMeHeM, BCe ero CbiIHOBbSl o6s13aTenbHO YHacneaywT 3TOT NPU3HaK. [ouepsam AAHHbIN
NpU3HaK HUKOrpa He nepepaeTcs. Ecnu camel, He UMeeT faHHOrO Npu3HakKa, Bce ero noToMkKu Bcerga umerotT 06bluHOE
XenTtoe niams.

Mpu3sHak «cusowas yelwlya» TakKXXe npoasnseTcs NnpeMmMmyLlecCTBeHHO y caMLL0B, HO 6b1710 BbISIB/IEHO HECKOJIbKO CaMOK C
TaKuM TUMOM Yeluyu. or CKpeliuBaH1A AaHHbIX CaMOK C caMmuaMu, uMerLmumMn OGI:NHyIO MaToBYIO Yelluylo Bce
CbIHOBbSA BCerga UMeroT CUAIoLLYIO Yellyto, a cCaMKu 06bl‘<IHyIO MaToBYylO.

OTBeTbTe Ha cneayioLLMe NOABONPOCHI:
1) Kak HacneayoTcs MpU3HaKu «CUHee Niiamsi» U «CUSoLLas YeLlysi»?

2) CKOMIbKO ansienieit reHa, 06ycnaBnvMBatoLLero pasBuTHe CUSAIOLLEN Yellyu onucaHo B 3ajade? BeeauTe 0603HaueHUs 1
Ha30BUTE 3TY annenu, eCTb SN CPEAUN HUX JOMUHAHTHbIE U peLleCCUBHble?

3) CKoJbKO asnnesniei reHa, 06ycnaBnmBaloLLEero pasBuTMe CUHEro rniaMeHn onucaHo B 3agade? Beegure 0603HaueHns v
Ha30BUTE 3TW asieNin, eCTb JIN CPEAN HUX AOMUHAHTHbIE U peLiecCuBHble?

4) OT cKpeLUMBaHWsi CaMKM € 06bI4HOM MaTOBOM Yellyei U caMua ¢ 06bI4HOM MaTOBOM Yelllyel ¥ CUHUM MIaMeHeM
nosyyeH AeTeHblILL, UMEIOLLMIA CUAIOLLYIO YeLUyto U CUHee Minamsi ofHOBpeMeHHO. OnpeaennTe reHoTunbl poanTenen u
NoTOMKa.

lpy BHeCeHMM OTBETA B 110/1€ HUXKE, MOXKa/yiACTa, COXPaHsITe HyMepayuio NoABONpPoOCoB Ha KOTOpble Bbl JaeTe O0TBeTbI!

OTBeT yYeHuka

cuHVe nnamsi(p) NpUsHaK, cLensieHHbln ¢ Y XpOMOCOMOM, cusitoLLas yellys- ¢ X XpOMOCOMOV
Hanuuwue cusitoLLen yellyu- peLeccrBHbIN NpuaHak (c), oTcyTcTBMe -foMUHaTHBIN (C)

P camka X*CX*c camel X*CY

G X*c X*C Xr*C Y

F XACXAc(He c.u. He r.n.) XAcY(c.u.r.n.) XACXAC (He c.u.Her.n.) X*CY(He c.u.r.n.)
XAcY- cameL C CUAOLLHI YeLlyei U CUHeM niaMeHeM




