buonorua-11

Wudp 21400098
Mpeamer Buonorus
Knacec 11

ID npodwmna 874763

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;
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3apaHue 2 (ID3) (3anaua N 1263858)

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




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

OTBeT yY4eHuka

MpeacTaBneHHbIl Ha doTorpadum cpes NPUHAANEXNUT XBOLLY;

[Ons paHHOro pacTeHusi xapakTepHa aTakTocTena;

MonocTb, 0603HaYeHHas Ludpor 1 ABAseTca BO3AyXOHOCHOW;

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

MpoBoasLme NyyKn, ABNAIOTCA KonnaTtepasbHbIMU 3aKPbITbIMU.

LXK

Bpems oTBeTa: 22022021 11:01:30

Bannbi: 2.5u33

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:




« [laHHbI OpraHn3M MOXHO OTHECTM K NJIaHKTOHY;

X [laHHbIN OpraHn3M NUTaeTcs, B OCHOBHOM, APYrMMU MpOTUCTaMu;

% [aHHbIN OpraHM3M MMeeT PeCHUYKY;

X [laHHbI OpraHn3M MOXHO OTHECTM K cyneprpynne Alveolata;

v WnntocTtpaumsa 1 nonyyeHa npu nomoLLy GayopecLeHTHON MUKPOCKOMUK;

v Wnntoctpauma 3 nonyyeHa npu NOMOLLM CKaHUPYOLLEN 31eKTPOHHOM MUKPOCKOMUN.

22.02.202110:39:16

Tus3

3apaHue 4 (ID8) (3anaua Ne 1263870)

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:

Ctaguun 1 1 5 pasMHOXKarOTCA NpU NOMOLLN NapTeHOreHesa;

CTapusa 2 pa3BUBaeTCsA B NEPBOM NMPOMEXYTOYHOM XO3AUHE;

CTaamsa 8 HOCUT Ha3BaHuWe peaus;

CTaausa 4 pasBvBaeTCs B OKOHYATENTbHOM XO3AUHE;

Teno ctaguu 1 NOKPbITO HEOAEPMUCOM;

BepHoit ABnseTca cneaytoLlas nocnefoBaTesibHOCTb CMeHbl CTaAui B XXU3HeHHOM uukne: 3,8,7,4,1,6,2, 5.

¢ XXX X
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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 xofie 9BOMIIOLNM YNEHNCTOHOTMX MOXHO HabntoAaTb NocTeneHHoe «pasaeneHne GyHKLmnii» Mexay hox-reHamu,
3aKpenfieHne Kaxxaoro 13 reHoB 3a He6OMbLUNM KOJIMYECTBOM CrieLmanu3npoBaHHbIX CerMEHTOB;
Ecnu paccmaTpuBaTh TONbKO NpUBEAEHHbIE MOPGHONOrMYecKme JaHHble, TO Hanboee NapCUMOHUYHOM
(cooTBeTCTBYHOLLE NPUHLMMY MaKCUMarbHOM 3KOHOMUM) oKaxxeTcs rnoTeaa Myriochelata;

« [1o coBpeMeHHbIM NpefcTaBNeHUAM neaunanbrbl NayKoB rOMOSIOrMYHbI @aHTEHHAM HaCeKOMbIX;
Ecnu npupepxusaTbes runoTesbl Atelocerata, akcnpeccuto reHa lab Tonbko B npegenax 3 cermMeHTa MOXHO cumTaTh
cuHanomopbuein faHHoM Knaapl;

X [eH ScryyacTByeT B auddepeHLpoBKe Horoventocten y Crustacea;

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

Bpems oTBeTa: 22022021 11:06:06
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3apaHue 6 (ID14) (3anava N° 1263884)

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:

KnuHunyeckn Hambonee TsXXeno NpoTeKaroT KoarynonaTum, cBasaHHble ¢ aebuumtom daktopos X, V unu Il (B otavume
ot pedmuwnTa daktopos XlI, IX unu VIil);

Femodunua — rpynna HacneAcTBEeHHbIX 3a60neBaHuiA, 06yCNOBNEHHbIX AedULUTOM akTOpPOB CBEPTbIBAHUS;

Ha koHeuyHoM aTane obpasoBaHus dakTopos I, VII, IX n X npu Kap60KCUIMPOBaHUM OCTaTKOB MyTaMUHOBOMN KUCNOTbI
B 9TUX 6eflkax Heo6X0ANM XUPOPaCTBOPUMBbIA BUTaMUH D;

v [pu unppose nevyeHmn cnefyeT OXnMAaTb CKIIOHHOCTb LIMPKYIATOPHOrO pycna K TPOM6006pasoBaHuio;

' BHyTpeHHWit NyTb Kackaga Koarynsuuv HauMHaeTcs ¢ akTuBaumn dpakrtopa VIi;

x < <

v Knro4yeBbIM MOHOM B Kackaje CBéprIBaHMH BbICTynaeTt Ca2+.

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:

X Y [aHHbIX NaLMEeHTOB TPOMObI TOKANIM3YOTCSA B PasHbIX MOSIOCTSAX CepAaLa;
v TpomboTunyeckme Macchbl y NepBoro nauueHTa 6onee cTabusibHbl, Y4eM y BTOPOroO;
« Y nepBoro nauueHTa HabnoaaeTcs nNosHasa annasus 04HOro U3 CTBOPYATbIX KanaHos;
Mpu oTpbiBe TPOM6Ga Y NEPBOro naumeHTa TPOMGOTUYECKINE MAcChl Yepes JSIeBoe NpeAcepamne U NIeroyHble BeHbl
x ronagyT B Masblil Kpyr KpOBOOGpaLLEeHus;
X Y 060Mx NaLMeHTOB BbICOKUI PUCK Pa3BUTUSI UHCYNbTa;
v Hapyluenus putma cepLa noBbIWakoT PUCK TPOM6006pa3oBaHnsA B NOIOCTSX cepaLa.

22.02.2021 11:06:20
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3apaHue 8 (ID19) (3anaua Ne 1263895)

N3BecTHO, YTO B KNI€TKE HEeKUii nonunenTug A nogeepraeTcs NpoTeoUMTUYECKOMY npoueccuHry. CHayana B ero
NepBUYHON CTPYKTYpe BO3HUKAET pa3pbiB, KOTOPbIi pa3aensieT nocsiefoBaTeNlbHOCTb Ha fiBe YacTu (B u C). Bropoii
paspblB 3aTparmsaeT nonunenTtua B, npu aToM cyL,ecTBYIOT fiBa KOHKYPUPYIOLLMX NYTHU, KOTOpble BeAyT K npoaykTam D
u E, cooTBeTcTBEHHO. 06paTUTE BHUMaHMe, YTo nonunentua D o6pasyeT AuMepbl B GU3M0N0rMyeckux ycnosusx. B
nabopaTopuu UMeeTcs NanuTpa U3 ceMU MOHOKJ/IOHAlIbHbIX aHTUTEN, KaXK0€e U3 KOTOPbIX pacno3HaeT O4uH U3
NUHeNHbIX y4acTKoB (1-7) nonunenTtuga A. [laHHble aHTUTeNa MOryT 6bITb UCMOMNb30BaHbl AJ1A CO3JaHUA
WMMYHOXMMMWYECKUX CUCTEM AeTeKLUU nonunentupa A u ero npouseogHbix (B, C, D, E). B cnyyae MOHOKOMMOHEHTHOM
CUCTEMbI 3KCTPAKT K/IETOK HAHOCAT Ha CBA3bIBAIOLLLYIO MOBEPXHOCTb, NOC/e Yero ee o6pa6aTbiBaloT pacTBOPOM
QHTUTEN, CLUUTbIX C OKPaLLeHHOW MeTKoM. [lanee NoBepXHOCTb NPOMbIBaloT 6y epoM, UTo6bl U36aBUTLCSA OT aHTUTEN,
He CBA3aBLUUXCA C aHTUreHamMu. AHanu3 3aBepLUaloT CYUTbIBaHMEM LiBETHOr0 CMrHana. [lByxKOMnoHeHTHasa cuctema
yCTPOEHa CX0XXUM 06pa3oM, 0jHaKO B 9TOM cJly4yae MCMO/b3YIOT NOBEPXHOCTb, 3apaHee 06paboTaHHylo aHTUTeNIoM. Mpyn
HanM4nM Kanu6poBOYHbIX CTaHAAPTOB 06a MeToAa MOryT AaBaTb KONMYECTBEHHbIE pe3ybTaTbl.

MOHOKOMITOHEHTHAas CUCTeMa JeTeKIUN:
CxeMa MpoIeCccrHra MoJIuIenTnaa A:

) Memxka

Al ; )

7 : LemexmopHoe

1 ammumesno

B(_ . : | Cl ) AHmuzeH
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4, %, IIByXKOMITOHEHTHAs CUCTEMA AeTeKLMN:

D E E Memxa
JlemekmopHoe
aHmumeno

KapTa 31MTONOB MMEILINXCS aHTUTEN:
AHmueeH

([ ' D
1 23 4 56 7

AHmumeno
noonoxKu

IosepxHocme

BHUMaTeNbHO pacCMOTPUTE PUCYHOK U ANSi KaYKA0r0o U3 CNeAyIoL X YTBEPXXAEHUIA YKaXKUTE SIBASIETCA OHO BEPHbIM WU
HEeBepHbIM:

MpeacTaBneHHasn nanuTpa aHTUTEN He NO3BOJISIET ONpeAenUTb CyMMapHYH KOHLeHTpaLmio Bcex nentugos (A-E) 3a
0[HO U3MEpPEHNE OJHOKOMMOHEHTHbIM METOLOM;
MenTug A — eAUHCTBEHHbIV aHaNUT, KOHLIEHTPALMIO KOTOPOro MOXHO OMNpeaeNiuTb 3a 04HO U3MepeHue C

UAMNNRANRAHUAM MAHAKAMANHAHTHAIA CUCTAMKI
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KOHLleHTpaLl,VIPO nentuaa E HeBO3MOXHO YCTaHOBUTb C UCNOJIb30OBaHUEM UCKIHOYNTESIbHO OAHOKOMMOHEHTHbIX
CUCTeM,

LOna Toro 4YTO6bI YCTaHOBWUTb KOHLEHTpaLuuu Bcex NnentnaoB HGO6XO,[1VIMO ncnonb3oBatb Kak MOHOKOMMOHEHTHbIE,
TaK N ABYXKOMIMOHEHTHblE CUCTEMDI;

B o6wem cnyvyae ABYXKOMMOHEHTHbIe CUCTEMbI NO3BONMAKOT AOCTUYD 60/1bLLe CENEKTUBHOCTH MO OTHOLLEHUIO K
LienesoMy aHanuTy;

¥ AHTUTena, cBA3bIBalOLWMECH C pa3HbIMWU 3NUTONAMM OHOIO 6enka, He MoryTt 6bITb noJsly4eHbl OT OAHOro AOHOpa.

Bpems oTeeTa: 22022021 11:09:30

Bannb!: 1.5u33

3apaHue 9 (ID20) (3anava Ne 1263898)

)XuBble opraHnu3ambl 0651aAal0T CNOCOGHOCTbIO TOHKO perynmpoBaTb CBO MeTabou3M B 3aBUCMMOCTM OT YC/I0BUI
OKpY)Kaloleii cpeaibl. Y 6aKTepuii OAHUM U3 MHCTPYMEHTOB, 06ecneynBaloLL X AAaHHbI NpoLecc, ABNAIOTCA TaK
HasblBaeMble JByXKOMMOHEHTHble cucTeMbl. OHM NpeAcTaBAAIoT coboii Komb6uHauuu ructuant(H)- u acnaprart(D)-
coaepiKallux JOMEHOB, KOTopble MoryT 6biTb ochopunupoBaHbl. MpucoeauHeHue pocdara k nocnegHemy D-gomeHy
(D2) nameHsieT akTuBHOCTb HTH-floMEHa, BbIMOMHSAIOLLETr0 PO/b PErynsiTopa reHHON akTUBHOCTU. Ha pucyHke
npepcTaB/ieHa ABYXKOMMOHEHTHasA cuctema ArcAB, KoTopas aKkTUBMPYeTCS B YC/IOBUAX HeAOCTaTKa Kuciopogaa.
U3BecTHO, YyTO nakTat, nupysar, auetaTt, NADH, a Tak)Ke OKMCNEeHHble XUHOHbI BAUAIOT Ha ArcB.

Axmusayus
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BHMMaTenbHO paccMOTpUTE CXeMY U /ISt KQXKAO0r0 U3 CreAyioLL X YTBePXAEHWNIi YKaXKuTe IBNSIeTCS OHO BEPHbIM UK
HeBepHbIM:

OTBeT yYyeHuKa

YBenuueHune KoOHLeHTpaLuu naktata ctumynupyet pochopunnposanme D2;

YBennyeHne KOHLEHTpaLumMn aLetata ctumynupyet dochopunmposaHue D2;

YBenuyeHne KOHLeHTPpaLmn OKMCNEHHbIX XMHOHOB CTUMYMpyeT aedocdopunuposaHue D2;

CoefiMHeHMs rpynnbl A cTUMYNNPYLOT Lukn Kpe6ea;

Mcxopas ns undopmaumm, npeficTaBNeHHOM Ha KapTuHKe, H-4oMeHbl kaTanusnpytoT pochopunuposaHue D-fomMeHOB;
ATOM yrnepofa B 60KOBOIA Lienun rMcTuAHA, OTMeYeHHbIN Lndpoit 3, BbicTynaeT MuLLeHbio dhochopunmpoBanns B H-
[loMeHax.

X X X< <X

Bpems oTBerTa: 22.02.202111:16:51
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3apanue 10 (ID21) (3agaua Ne 1263900)

I Ha nuAvurva nNanATabnauLl LAVATANLIA AANAVTLI MATAAANU2MA NURUNA FAnAATRUAASURIIaNaMuna (R2h) UosbanTun uTa
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G3b cny>XuT 0fHUM U3 OCHOBHbIX peLienTopoB LLiura-TokcuHa — 6eNIKOBOro KOMIEKCa, BbiieNnsieMoro 6akTepusiMm
Shigella dysenteriae. [laHHblii naToreH siBNsieTca BO36yauTeNneMm LWUrennésa, KOTopblii B Haubonee TAXenbix cny4yasx
COMpOBOXXAaeTcA KPOBaBOii iuapeeit U reMOJIMTUKO-ypeMUYECKUM CUHAPOMOM. B dusmnonormyeckux ycnoeusx
kaTa6onusm G3b npotekaeT ¢ yyactueM epmeHTa anbda-ranakrosuaasbl A (aGalA wt), byHKUMOHMpPOBaHKE KOTOpOro
HapyLLeHo Yy nauueHToB ¢ 6one3Hbio Pabpu (peLieccuBHOe MOHOreHHoe HacnefoBaHue, aGalA mut). B pagy pa6oT 6b110
noKasaHo, YTo NpUMeHeHue CoeiMHEeHWIi No TUNY ranakTocTaTUH 6ucynbdara (Gbs) cnoco6Ho ynyywaTtb nokasarenu
3[10pOBbSl TPAHCTEHHbIX MbiLLEl, 3KCNPECCUPYIOLLLUX MYTaHTHYIO dpopmy (hepmeHTa.

- 0BbunbHO npeacTasneH B MembpaHax Shigella
3H[OTENUs COCYAOB YernoBeka ——=o AKTWBaLMA dysenteriae
- 0bunbHo npeacTaeneH B MembpaHax M
KNeTok paka xenyaka seeeoie ViepneHHas peakuvs
- MOYTU He NpeacTaBneH B MembpaHax
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BHumaTenbHo paccMoTpuUTe CXeMy U ANs KaXK[oro U3 cnepyrowmnx yTBep)KAeHMﬁ YKaXxute fIBNI€TCA OHO BEPHbIM UK
HeBepHbIM:

OTBeT y4yeHuKa

Anbda-ranaktosmaasa A ruaponusyeT cBsA3b, 0603HaYeHHY0 Undpoii 1 Ha cTpykType G3b;

Llnra-TokcuH peanusyeTt cBoi 3P PeKT Yepes NHIMOUPOBaHWE TPAHCIALMK B KNETKE;

[lomallHKi CKOT MOXET BbICTyrnaTb 6eCCUMNTOMHbIM NePeHOCHNKOM LUMTeNnésa;

TepaneBTuyeckuin apdekt Gbs npu 60ne3Hn Gabpu MOXET EbITb 06bSCHEH B paMKax ero Croco6HOCTU CBA3bIBaTb
anbda-ranakTosngasy A n ctabunmanposaTtb GyHKLMOHANbHYIO KOH(pOpMaLmio GepMeHTa;

TecTnpoBaHue akTUBHOCTM anbda-ranakrosnaasbl A B JefiKoLMTax KpOBM MOXET BbICTYNaTb HafleXHbIM CMOCO60M
[IMarHoCTUKM 6onesHn Gabpu y MyxumnH;

TecTupoBaHue akTUBHOCTM anbda-ranakrosngasbl A B IeKoLMTax KpOBU MOXET BbICTYMNaTb HafleXHbIM CMOCO60M
[MarHoCTUKKN 6onesHn Gabpu y KeHLUH.

L %X
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3apaHue 11 (ID25) (3anaua Ne 1263905)

BarkHeiLmMi1 6eN0K LMTOCKEeNneTa akTUH MOXKET CyLLLeCTBOBaTb B MOHOMEPHOI 1 noimmepHoi dopMax. 3a
nonuMepusauLmein akTuHa B Npo6mpKe MOXXHO HabnoAaTh Mo yBeIMYEHUI0 cBeTopaccesHus. Bbl cmelunBaeTe akTUH ¢
AT® n cnepuTe 3a pacLuenneHnem nocnegHero. Ha nepeom rpaguke npuBefeHO U3MeHEeHNe cBeTopaccesaHus
(cnnowHasn ¢roneToBas KpuBas) U KonuyecTsa ruaponusoBaHHoro AT® (nyHKTUpHas 3enieHas KpuBas). Tenepb Bbl
CMelUMBaeTe aKTUH C HermaponusyembiMm aHanorom AT®. PesynbTaT noka3saH Ha BTOPOM rpaduke.

Mpadpumk 1

2dHue



cBeTopacceaHune

/

/ rMAPONN30BaHHbIN AT

rmgponns AT® / ceeTopacce

Bpems

cBeTOpPacceaHmne

rmgponu3 AT® / ceeTopaccesiHune

Bpems

MpoaHanuaupyiite rpadpukm 1 yKaXkute Al KAKAO0ro U3 Cnefyiowwmx yTBepXXAEHMIA, ABSETCA OHO BEPHbIM WK
HeBepHbIM:

OTBeT yY4eHuKa

« 3a BpeMs NpoBeAeHUst 9KCNiepuMeHTa CyMMapHas AfivHa akTUHOBbIX GUnaMeHToB B MPO6UpKe BO3POCHa;

X 3a Bpems NpoBeAeHUst IKCNepuMeHTa CyMMapHas AJivHa akTMHOBbIX pUnaMeHTOB B MPO6upKe CHU3WUNAach;

X naponus ATO Heob6Xx0aMM ANA NONMMEPU3ALUN aKTUHa;

« [lonumepusaumsi akTUHa NPOUCXOAUT BbicTpee, YeM ruaponus ATO;

v CkopocTb ruaponnsa AT® HnKe CKOPOCTU AenonMMepusannm akTuHa;

% HeopraHuyeckuii pocdar, BbicBo60XAaEMbIN B npoLecce ruaponusa AT, obnafaet appekToM cBeTOpaccesHUs.

Bpems oTBerTa: 22.02.202111:19:34

Bannbi: 2.5u33

3apaHue 12 (ID26) (3agaua N2 1263909)

Bbl u3yyaeTe TpaHcnopT 6eska X, 3aKoAUpOBaHHOTO SiiePHbIM FEHOMOM APOXK)KEBOI KNeTKW. [ins 3Toro Bbl nosyyaeTte
npenapaTbi pa3/IM4HbIX APOXOKEBbIX OpraHens, fobaBnsere K HUM 6e510K X, CUHTe3UpOBaHHbIN B 6€CKJIETOYHOM
cucTeMe, nocre Yero paspyluaeTe opraHesibl, ounuiaeTe 6e/10K X 1 UsyyaeTe ero CBOICTBa C MOMOLL,bIO
anekTpodopesa B NOSIMaKpMNaMUAHOM refe B leHaTypUPYIOLLLUX YC/IOBUAX. OTa NpoLeAypa COCTOUT U3 HECKOJIbKUX
3Tanos.



1) K 6enky po6aensiotca goaeuuncynboat HaTpua (feHaTypupyeT 6enoK, MPOYHO C HUM CBSI3bIBAACH U NpugaeT

noslyuYMBLUEMYCSl KOMN/EKCY OTpULaTenbHbIN 3apaf) U 6eTa-MepKanToaTaHon (pa3pyluaeTt AucyibouaHble CBA3N B
6enke).

2) MonyumBLIasCcsA CMeCb BHOCUTCS B NOJIMaKpUnaMuAHbIi renb, HaxoAsALLMIACA B Kamepe Ans anekTpodopesa
(3anonHeHa cneuuanbHbIM PaCTBOPOM M UMEET fiBa INIEKTPOJA: KaTof U aHopA).

3) BknoyaloT aN1IeKTPUYECKHUil 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, Fesib NPOoSABASAIOT KpacuTeneM, M3bupaTesnibHo CBA3blBaloLWLUM Genku.

Bbl BHOCUTE B resib NsATb 06pa3L0B 6enka X: | — CUHTe3MpoBaHHbI B 6ecKeTouHol cucteMme, Il — BbigeneHHblil u3
06bIYHbIX APOXIKEBDIX KNETOK, |l — cMHTe3upoBaHHbI B 6eckneToyHol cucteme 6enok X nocne uHKy6auum ¢
nepokcucomamu, IV — cMHTe3MpoBaHHbI B 6eCKIeTOYHOI cucteme 6enok X nocne MHKy6auum ¢ MuToxoHapusamu, V —
CUHTE3MPOBaHHbIN B 6€CK/IeTOUHOI cucteMe 6enok X nocne UHKy6aLum ¢ aapaMu KNeTok.

Katop,

| " Iv v @HOA

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

Macca 6enka Bo Bcex JOPOXKax 0MHaKoBas;

Macca 6enka B fopoxkax Il v IV 6onblue, yem B sopoxkkax |, 1 n'V;

Ckopee Bcero 6es1ok X UMeeT MUTOXOHAPUANbHYHO T0Kann3aLmio;

M3 akcnepuMeHTa cnepyert, 4To B Aape 6enok X MOXeT nojBepraTbCs YaCTUYHOMY NPOTEONN3Y;

M3 akcnepyvMeHTa cnepyet, YTo B MUTOXOHAPUM 6e/10K X MOXeT NnofBepraTbCsa YaCTUYHOMY MPOTEONN3Y;
Monapas B s54po, 6enok X AuMepusyeTcs.

X ¢ X< XX
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3apanue 13 (ID27) (3anaua Ne 1263911)

YueHble 06HapY)XUnu y ofHOK/1IeTOYHOI Napa3uTuyeckoii Mukpocnopuguu Encephalitozoon cuniculi opranennbi,
MOXO0XXMe Ha MUTOXOHAPUM, HO MeHbLLero pasMepa u 6e3 kpuct. UccnepgoBartenu NpeanonoXXunm, YTo nepes HUIMM
WHTEpeCHbI NpUMep peayLMpoBaHHbIX MUTOXOHAPUIA — MUTOCOM. YTO6bl NPOBEPUTD 3TY FTUNOTE3Y, OHU U3YYUIU
nokanusaumio AByx 6enkoe — mtHsp70, cneuyuduyHoro ans MuToxoHapuii, u ECNTT3, o6Hapy)XkeHHOro B Memb6paHax
HOBbIX opraHen. [1/19 9Toro oHu crneyuanbHbIM 06pa3om o6pabaTbiBanu KNETKN aHTUTENaMM, Y3HAIOLWUMU 3TU 6eNKHU.
C aHTUTenamu 6binu KOBaJIeHTHO cBA3aHbl ¢iyopodopbl, UcnycKatolue CBET B KpacHOI Unu 3esieHoi obnacTu cnekTpa



COOTBETCTBEHHO. PaccMoTpuTe MukpodoTorpacum, caenaHHbie ¢ NOMOLLbIO ¢lyopecL,eHTHOro MUKpockona. Ha
nepBbix ABYX MuKpodoTorpadusx (d u e) pnyopocdopbl BU3yanusnpoBaHbl Mo 0TAENbHOCTH, a TpeTbe u3obpaxeHue (f)
— pe3ynbTaT Ha/lOXKeHUs NepBbIX ABYX APYr Ha Apyra. CUHUM LBEeTOM OKpalleHbl fpa KJ1eToK.

3aTeM yuyeHble pelunnu BbiIACHUTb GyHKLMIo 6enka ECNTT3. [ins 9Toro oHUu NOMeCcTU/IN ero B MeM6paHy K/eTku
KuleyHoi nanoukm (Escherichia coli), BBenu B 3Tn KneTkn pagnoakTueHblii AT® u Habnopanu, kak 6bictpo AT®
noKuHeT KneTky (puonetoBas KpuBas Ha rpadmke). B KauecTBe KOHTPOJISi OHM UCNOJIb30BaN 06bIYHbIE KNETKU
KULLEYHOI Nanoykm (3eneHas NyHKTUPHas KpuUBas Ha rpaduke).

+ ECNTT3

KoHueHTpauus paguoaktusHoro AT® B KneTke

Bpems

MpoaHanuaupyiite NpuBeAeHHbIe 3KCMEPUMEHTbI U YKaXKUTEe AJ1S KAXKA0ro U3 CreAylowuxX yTBEepXXAEeHUN, ABNAETCS OHO
BE€PHbIM U/N HEBEPHbIM:

XenTbIil UBET Ha TPeTbeM PUCYHKe — pe3y/ibTaT HalloXeHWUA KPacHOro 1 3e/1eHOrO;

mtHsp70 HaxoanTCA B O4HOM K1€TOYHOM KOMMapTMeHTe ¢ ECNTTS3;

EcNTT3 paBHOMepHO pacnpegeneH no Bcew uutonnasme E. cuniculi;

EcNTT3 BepoaTHO yyacTByeT B TpaHcrnopTe AT® yepes MmembpaHy;

Mockonbky ECNTT3 konokanusyerca ¢ mtHsp70, ckopee BCEro yyeHble eCTBUTENbHO O6HAPYXXWIM OpraHensy,
rOMOJTOMMYHYHO MUTOXOHAPUN;

EcNTT3 ckopee Bcero yyactByet B rugponuse ATO.

L & xXx< <
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3apaHue 14 (ID31)

MuuypuHCKoe yyeHue - JKeHayyHoe HanpaesieHue B 6uonorum, Bo3HuKLIee B cepeauHe 20-ro seka B CCCP,
npoaeuraemoe T.[1. JIbiceHKo U rocyAapcTBeHHO nponaraHfoil. MHorue BO33peHus 3TOi KOHLeNnL MM BbITEKaloT U3
nocTyNaToB JlaMapkKusMa. [Ins KaXK0ro u3 npMBeAeHHbIX HUXKE MOJIOXKEHUA, CBA3AHHbIX C 9TUM YYEeHUEM, OTMETbTe
BepHbIMU Te, KOTOPble COOTBETCTBYIOT, @ HEBEPHbIMM Te, KoTopble HE COOTBETCTBYIOT COBPEMEHHbIM 3HaHUSIM No



uuTonorumn, Gu3MoNorum pacTeHuii, reHeTUKe U TeOpUMN IBONIOLUM:

OTBeT yYyeHuKa

OCHOBHbIM MeXaHW3MOM U3MEHeHUs HacNeACTBEHHOCTY ABNAOTCA U3MEHEHUSI B METaboIMUECKUX NpoLeccax
opraHusMma, BnustoLLme Ha popMrpoBaHue ramer;

HacnepcTBeHHble MpU3HaKU MOTYT NepeAaBaTbCs HEMOCPEACTBEHHO OT MPMBOS K NOABOH (MpU Tak Ha3biBaeMoi
"BereTaTMBHOM rMépuan3aLmn’ pacTeHU, Kora COBMELLAKTCS YacTu pacTeHWI pasHbIX BULOB);

I3MeHeHWe opraHU3mMoB WM UX OTAENbHbIX OPraHOB U CBOMCTB HE BCErfa WU He B MOJIHON CTerneHu nepeaaércs
NOTOMCTBY, HO USMEHEHHbIE 3a4aTK1 HOBbIX OPraHM3MOB BCErfa nosyyatoTcsl TONIbKO B pesysfibTaTe U3MeHEeHUs Tena
POANTENBCKOro OpraHn3ma, B pesyfibTate NpsiMoro UM KOCBEHHOMO BO3LENCTBUSA YCIIOBUIA XXM3HU Ha pa3BuUTUe
opraHuama Unu oTAeNbHbIX ero YacTei;

M3MeHeHWe Hacne[CTBEHHOCTH, MPUOGPETEHME HOBbIX CBOWMCTB U UX YCUIEHWE B pafie NocnefoBaTeNbHbIX
NOKOsIeHWi Bceraa (CTOUT NoHMMaTb, Kak "ToNIbKO'- MPUM.) onpefensieTcsi yClOoBUAMM XU3HU OpraHU3MOoB;

« CyllecTByeT He TOJIbKO MeXBUA0Basi KOHKYPEHLMS;

« CoBpeMeHHble BUAbI CMOCO6HbI MpeBpaLlaTbCsi OAVH B APYroi Noj AeNCTBUEM YCITOBUI BHELLUHEN cpegbl.

x
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3apaHue 15 (ID33) (3agaua N2 1263916)

W3yunte npeacTaBneHHylo HUXe dunoreHeTudeckyio pekoHcTpykumio (Misof et al., 2014, published in Science). Ha
¢dunorpamme npepctasneHbl LectuHorne (Hexapoda): rpynna Ha3eMHbIX YWIEHMCTOHOIMX, BK/IOYaloLLas B cebs
HacekoMbix (Insecta) u Heckonbko Apyrux, 60siee CKPOMHbIX M0 YKUCJTy BUAOB KJIacCOB, a TAK)Xe HeKoTopble Apyrue
YNEHUCTOHOTME B KaYeCcTBE BHELLHUX rpynn. BpeMs pacxoXpeHus y3noB 6b110 OL,EHEHO C MOMOLLLbI0 MeToAa
MONEKYNAPHbIX YacoB, FeOXPOHOJIOrMYeckas LuKasa npueeAeHa cHu3y. Huxe gpunorpammbl Bbl MOXKeTe BUAETD
He60/IbLLYIO CXeMY, Ha KOTOPOIA conocTaB/eHbl 3HaYMMble Co6bITus B 3BoniouMK 6nocdepbl U Bpems nosiBieHus
pa3nuyHbix oTpsioB HaceKoMbIX Mo NaneoHTONOrMYECKMM aHHbIM.
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I'IpoaHanusupyﬁ're npeAcTaBNeHHbIN PUCYHOK U, ANs Ka)Xa0ro us cnepyrowimx yTBepH(AeHMﬁ, YKaXxuTte, ABNeTCA OHO
BE€PHbIM WU HEBEPHbIM!

OTBeT yYyeHuKa

Mo naneoHTONOrMYecKnM JaHHbIM K Hauyany MenoBoro nepuoaa (Ha cxeme - Cretaceous, 145-65 MIH. 1. H.) yxe
NOSIBUINCb BCE COBPEMEHHbIEe OTpsifibl Hacekombix;

MosiBneHune n anBepcudrkaums LIBeTKoBbIX pacTeHuit (Ha cxeMe - Angiosperm radiation), NpeanonoXuTeNbHo,
npuBena K NosiBfIeHNIo 60/bLIOrO Yncna oTpsAoB HacekoMblx, B YyacTHoCTH, Helyekpbinbix (Lepidoptera);
MepenoHuyaTokpbinble (Hymenoptera) — camasi 6asanbHas rpynna HaceKOMbIX C MOJHbIM MPeBpaLleHneM
(Holometabola);

LLlecTuHorux (Hexapoda) MoXXHO paccMaTpvBaTh Kak 0fHy U3 BeTBel Pakoo6bpasHbix (Crustaceans);
BeccspkkoBble, unu npoTypbl (Protura) — camas ApeBHss coBpeMeHHas rpynna LectuHorux (Hexapoda);

Mo AaHHbIM hUnoreHeTUYeCKo peKoHCTpyKLumM, HacekoMble (Insecta) nosBunucs okono 490-480 MIH. neT Ha3ag.

<
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3apaHue 16 (ID34) (3apaua Ne 1264001)

Jluct aBnseTcs Hambonee NNacTUYHbIM opraHom paCTEHMﬁ. AHaToMuyeckoe CTpO€eHue NIUCTbeB 0O4YeHb CUJIbHO
n3MeHAeTca B 3aBUCUMOCTHU OT yCﬂOBMﬁ, B KOTOPbIX o6uTalT pacTeHus.

Huyxe npuBegeHbl dpoTorpadum nonepeyHbix cpe3oB (Unu pparMeHTOB CPe30B) IUCTbEB LIBETKOBbIX PacTeHui
(o6paTUTe BHUMaHUe MacLUTab HeOAMHAKOB!).




Mocne paHHON d)OpMyIWIPOBKVI 3apaHua npuBeaeHbl Tpu cTon6ua 3/1eMeHTOB /19 CONOCTABJIEHUSA:

B neBom cTonbue NpUBeAeH CMCOK XapaKTEPUCTUKMU NIUCTbEB (CIUCOK N36bITOYEH — B HEM eCTb JILLHKUE
XapaKTepUCTUKM).

B cpepiHeM cTon6Lie yKa3aHbl Homepa oTorpaduii (camu dpoTorpadum npmeeaeHbl Bbille).

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

Heo6xoauMo cooTHecTH doTorpaduio cpesa ¢ NoaxoAsLLell eMy XapaKTepUCTUKOI U 9KONOrM4ecKoii rpynmno.

Kaxkzblvi a71eMeHT U3 CpegHero cTonbLa MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OfAHUM 3/IEMEHTOM B JIEBOM CTO/I6LE U C
O0AHUM 3/IEMEHTOM B NPaBoM CTon6Le. Kaxaas cTpesika JoJKHa ObITb YHUKabHOM, T.€. MPOBECTU ABE CTPESKU OT [IBYX
3/71eMEHTOB CPeAHero cTonbya K 04HOMY U TOMY XXe 371eMeHTY J1eBoro (Mim npaBoro) cTonbya Henb3s!

[ns Toro, 4TOGbI NPoOBEeCTU CTPEJIKY MNepeTsaHnTe MbILLUKOW 3/1eMEHT K KOTOPOMY Bbl NMPOBOANTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOIro 4O/KHa AT CTpesika u OTrnycTuTe. YT06bI OTMEHUTH CTPEesIKy Mexxay aJieMeHTaMun noBTopuTe nx
nepemMetleHue.

OTBeT y4yeHuka

A) Mesobunn auddepeHumpoBaH Ha fgBa Tuna —
cTon6yaTblil UM ryéyaTtblid, TOHKasi OAHOCNOWHas
KyTUKyna

B) VYcTbuua norpyxeHHble. [op  anupgepmon
pacnosioxeHa rmnogepma, coctoslas us KneTok ¢
pPaBHOMEPHO YTOJLLEHHbIMWU OApeBeCHeBaoLLUMMN
KNeTOYHbIMU CTeHKamu. Mesodunn oaHOPOAHbLIN,

cknagyaTbin
A \ boTo 1) Mesout
1
C) NucTt rMNOCTOMaTUYECKUNA. YcTbuua
Il) BoaHble pacTeHUsi C MOMHOCTBIO MOrPyXXeHHbIMM
pacrnofioXeHbl B KpWUMTax, B KOTOPbIX TaKxe ¥ doTo CTBAMM
pasBMBaOTCA U OJHOK/IETOYHbIE TPUXOMbI 2
. Ill) BoAHble pacTeHWss C MiaBaloWMMK  Ha
D) JIACT 3nMCTOMaTUYeCKuii, pasBuTa MoLLHas doTo
A NOBEPXHOCTW BOAbI INCTbIMU
KyTUKyna. B mesodunne pacnonaratotcs 3
acTpocknepeunabl
4 1V) CykkyneHT
y doto
E) JIuCT anmMcToMaTU4eckuii, pebpucTbiii ¢ BEpXHen 4
CTOpOHbI,  6ofbliOW  ero  o6bemM  3aHUMaeT V) Cknepodut
ofipeBecHeBLUIas CKepeHxnma
doTo
5 VI) Kcepodut

F) MouwHoe pa3BuTMe UMeeT Bogo3sanacarolyas
rnapeHxuma

G) dnupepma BbINoMHAET GyHKUMIO GOTOCUHTESa,
yCTbUL, HET

H) JIMcT runoctomaTuyeckuii, anugepMa rnokpbita
TOHKOW KYTWUKYNOW, yCTbMLA NPUNOAHATbIE

Bpems oTBerTa: 22.02.202117:49:16
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3apanue 17 (ID36) (3agaua N2 1264007)

B npouusniom rogy MHOrMM U3 Hac NpULLIOCH NMPOBECTH JOMA HefileNn UK faxke MecsiLbl, HO HeKoTopble
6ecrno3BoHOYHbIE He MOKMAAIOT CBOU JOMMUKM BCIO XKU3Hb.

Huxe npuBeeHbl M306paXkeHNs AOMUKOB/PaKOBUH/CKeNIeTOB Pas/inyHbIX 6€CMO3BOHOYHbIX XXMBOTHbIX:



60 mxm 1151 B, C, H u M, 20 mxm muist O

Mocne paHHoI popMYNMpPOBKM 3afaHUsA NPUBEAEHDbI TPU CTON6L,A 3/1IEMEHTOB A/1sl CONOCTaBNeHUsA:

B neBoM cTon6ue npuBefeH CNUCOK Ha3BaHUIA XKUBOTHbIX (CMUCOK U36bITOYEH — B HEM €CTb JIMLLIHWE Ha3BaHUA).
B cpepHeM cTonbLe yKa3aHbl HoMepa ¢oTorpacduii (camu poTorpadum NpuBefeHbl Bbille).

B npaBom cTon6ue NpUBeAEH CNMCOK XapaKTePUCTUK AaHHbIX YXUBOTHbIX.

ConocTtaBbTe npeacTaB/ieHHble Bbille M306pa)|(euvm AOMMKOB/paKOBMH/CKeﬂeTOB 6ecno3BOHOYHbIX C HA3BaHUAMMU UX
oﬁnaAaTeneﬁ U HEKOTOPbIMU XapaKTepUCTUKaMU, KOTOpblie MOXXHO NPUCBOUTDb 3TUM XXUBOTHbIM.

Kaxkabivi a51eMeHT u3 cpegHero CTO}'I6L[8 MOXXHO COeaUHUTb CTpeﬂKOﬁ TOJIbKO C O4HUM 3/1EMEHTOM B J1eBOM CTOﬂ6L{e unc
OA4HUM 3J1eMEeHTOM B rnpaBoM CTOJ'I6L[eA Kaxpas CTpeJsiKa 4OJ/KHa 6bITb YHUKAJIbHOW, T.€. npoBecTn ABe CTPEJIKN OT ABYX
3J/IeMEeHTOB cpejHero cron6ua K O4HOMY U TOMY )K€ 3JIEMEHTY J1eBOIro (MHM npaBoro) cron6ua Hesnb3s!

[ns Toro, 4TOObI NMpoOBeCTU CTPEJIKY NepeTaHnTe MbILUKOW 3/1EMEHT K KOTOPOMY Bbl rpoBoAgNTE CTPEJIKY NOBEPX 3/1EMEHTa
OT KOTOPOro 4O/DKHa AT CTpesika n OTrnycTuTe. YT06bl OTMEHUTH CTPEeJIKy Mexxay aJieMeHTaMun NnoBTopuTe nx
nepemMeLleHue.

A) Lectunyyesas ryéka Euplectella  sp.
(Hexactinellida)

B) BptoxoHoruit monntock Patella ulyssiponensis
(Gastropoda)

C) [eyctBopuaTbit Monntock Teredo navalis -
«KopabenbHbIi YepBb» (Bivalvia)
doto

fl) MMetoT X0aHOCUHLUMTWI (CNUBLUMIACS BHYTPEHHWI
AANIA RANATUHIAUKARKIY vnn'rnv\



| Yo ENEY i sy

1
D) TlonosoHorui monnock Sepia  bertheloti \—1

(Cephalopoda) ® )  AHyc, opraHbl [AplXaHWsi U  OTBepCTuS

20T° \BbIE/IMTENIBHON U PenpofyKTUBHOW  cUCTEM
E) TepuctoxabepHoe Spartobranchus tenuis CMELLIEHBI K NEpeaHeMy KOHLYy Tena B pesynbrate
(Hemichordata: Pterobranchia) TopcuoHa

g oTo

3
F) PakywkoBbiii pak Loxoconcha damensis ylll) WMeT aHTeHHbl, MPUCNOCO6NEHHblE  ANs
(Ostracoda) nosi3aHbsa 1 NnaBaHbsA

A\ PoTo

4
G) Ycoworwit pak Teloscalpellum ecaudatum YIV) OTHOCATCA K BTOPUYHOPOTbIM XXMBOTHbLIM
(Cirrhipedia)

doto o

5 { V) UmetoT nododop (ocobblit annapaT U3 wynaned,
H) Bectumentudepa Lamellibrachia sp. (Annelida: MOKPbITbIX PECHUIKaMM)

«Vestimentifera»)

1) Bpaxuonoga Rhynchonella peregrina
(Brachiopoda)

J) TwuppoupHbii  nonun  Oswaldella  incognita
(Hydrozoa)

Bpems oTBeTa: 22.02.2021 11:50:51

Bannbi: Ouns5

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

Ha pucyHke usobparkeHa ynpolLeHHas cxeMa KaTanu3sa epMeHTa eHonasbl, y4acTBYIOLLEro B rukonu3se. Peépuctble
NUHUKM 0603HAYAIOT OCTOB Gesika, U30rHYTble CTPEeSIKU OTPaXKaloT MUTPALIMIO AIEKTPOHHBIX Nap, MyHKTUPHbIe NpsiMble

COOTBETCTBYIOT MOHHbIM B3aUMOJECTBUSIM, NPSIMble CTPENKU COOTBETCTBYIOT JOHOPHO-aKLLeNTOPHbIM CBA35IM. Mbl

3awndposany 5 yuacTKOB aKTMBHOIO LEeHTpa eHonasbl 6yKkBamMu naTuHckoro andasuta (A-E).

Huxe npusepeHbl d)OPMyﬂbl Aana naTu 3al.l.l|/|d)pOBaHHbIX Y4aCcTKOB aKTUBHOIO LLleHTpa AaHHOro tbepmeHTa:

1 Q 2 NH
/_>—0H /\/\/

3 ; 4

NH3 -




Mocne faHHOM HOPMYNMPOBKM 3afjaHUs PUBEAEHbI TPU CTON6La 3N1EMEHTOB AJIl COMOCTaBNeHUs:
B neBom cTon6ue NpuBefileH CNUCOK YYacTKOB Ha CXeMe KaTanm3a.

B cpegHeM cTonbLe yka3aHbl HoMepa ¢opmyn (camu hopMynbl NPUBEAEHDI BbILLE).

B npaBom cTon6ue npuBeAeH cnMcoK GpyHKLMOHaNbHbIX XapaKTePUCTUK.

PaccMoTpuTe pUCyHKH, Nocre Yero ycTaHOBUTE, KaKue XMMNYecKue CTPyKTypbl COOTBETCTBYIOT 3aLIJVI¢pOBaHHbIM
yyacTKaMm, a TaK)XXe COOTHecuTe ux c ¢yHKLWIOHaJ1beIMM XapakKkTepucTuKamMmm U3 cnucka. 06LWUMH KUCNIOTAMK
Ha3blBalOT COeqUHEHUS, Crnoco6Hble BbICTynaTb AOHOPaMM NMPOTOHOB. O6Luime ocHOBaHuUSA BbICTYNaloT B KayecTBe
aKuenTopoB NPOTOHOB.

Kaxxabivi 271eMeHT 13 CpeAHero cTosibLa MOXHO COEAUHUTL CTPESTIKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U C
0/IHUM 3/1IeMEHTOM B NIPaBoM cTos6Le. Kaxas CTpesika JO/KHA 6bITb YHUKaIbHOM, T.€. MPOBECTU ABE CTPEsIKU OT ABYX
3/71eMEHTOB CPeAHEro cTonbya K 0O4HOMY U TOMY Xe 371eEMEeHTY J1eBOro (Mim npasoro) cTonbya Henb3s!

Jns Toro, yTo6bI POBECTY CTPEJIKY MEPETAHNTE MbILLKOW 3/1eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEJIKY MOBEPX d/1eMeHTa
OT KOTOPOIro 4O/KHa UATU CTpeJika n OTIyCcTuTe. YT06bI OTMEHUTH CTpesniKy Mexxgy asieMeHTaMu noBTopuTe nx
nepemetleHune.

OTBeT y4yeHuka

’ A) YuyacTok A dopmyna 1 1) O6Liee ocHoBaHWe ‘
‘ B) YuacTtok B Ddopmyna 2 1) 9neKkTpodUbHBIN OpraHUYeckuin KatanusaTop ‘
‘ C) YuacTok C ®opmyna 3 111) 9neKTpodUNbHbIM HEOPraHUYECKMIA KaTannuaaTop ‘
| D) YyacTok D dopmyna 4 IV) Nvrang I
‘ E) YuacTok E f dopmyna 5 f YV) O6uias kucnota ‘

Bpems oTeeTa: 22.02.202111:33:40

Bannbi: 3.5u35

3apaHue 19 (ID42) (3anaua Ne 1264018)

Hwxe npueeAeHbl V|306pa)|(euml Pa3nnyHbIX CysKneTO‘leIX CTPYKTYP BbICLUUX paCTeHuﬁ:




Mocne AaaHHOI HOPMYNIMPOBKM 3aAaHNs NPUBEAEHDI TPU CTONBLLA 3NEMEHTOB ANA CONOCTABNIEHUs:

B neeom cTonbue NnpUBeAeH CMCOK Ha3BaHUii CTPYKTYP (CANCOK U36bITOYEH — B HEM €CTb JINLUHNE TEPMUHDI).
B cpeaHeM cTonbue ykazaHbl HOMepa PUCYHKOB (CaMM PUCYHKM NPUBEAEHbI BbILUe).

B npaBom cTonbue npmeeaeH CNucoK GpyHKLMOHANbHbIX XapaKTepUCTUK.

CooTHecuTe M306paXkeHns CY6KNEeTOUHbIX CTPYKTYP (B HEKOTOPbIX Clyyasix CTPYKTYPbl O KOTOPbIX UAET peyb B 3afaHUK
OTMeYeHbl KpaCHbIMU CTPeNKaMM) C UX Ha3BaHUSIMU U (PYHKLMOHANbHLIMU XapaKTepUCTUKaMMU.

Kaxkzblii a71eMeHT U3 CpefHero cTosbLa MOXHO COEANHUTbL CTPEJIKON TOJIbKO C OAHUM 3/IeMEHTOM B JIEBOM CTO/I6Le U C
OZHUM 3/1IEMEHTOM B NPaBoM CTo6Le. Kaxzgas cTpesika Zo/KHa 6biTb YHUKaIbHOM, T.€. MPOBECTU BE CTPESIKY OT ABYX
3/71eMEHTOB CPeAHero cTonbya K 04HOMY U TOMY e 371eMeHTY J1eBoro (Mim npaBoro) cTonbya Henb3as!

J1ns1 Toro, 4To6bl MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbi IPOBOAMUTE CTPESIKY MOBEPX d/1IEMEHTA
OT KOTOPOro AOJ/MKHA UATHM CTpesiKa U OTIycTuTe. YTo6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE UX
nepemeLyeHue.

OTBeT y4yeHuKa

‘ A) Xnoponnact ‘

| B) Xpomonnact

‘ C) 9tuonnact 1) KpacHblit cBeTOyNIaBNMBAOLLNIA MTUTMEHT ‘

PucyHok 1

‘ D) KapoTuH 1) MeXKNeTOUHbI KOHTaKT ‘

Ill) OpHOMeMGpaHHasi opraHensia, 4acTo 3aHUMatoLas
60/bLUYIO YacTb PacTUTENIbHON KIETKU

‘ E) NMpoTonnact

’ F) PyBucKO

‘ G) MNnasmopecma




/ 1 PucyHok 57
H) Bakyosnb

1) LenntonosocuHtasbl

J) Xnopodunn

22.02.202111:37:34
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<YV) TMnactunaa,

Gopmupyrowaaca B (HOTOCUHTESUPYHOLLUX

opraHax B YC/I0BUAX OTCYTCTBUSA OCBELLEHUA

3apaHue 20 (ID44) (3anaua N2 1264020)

AHTEHHbI

Cywriarssi wypassen

Cywsaratit kpot

B neeoMm cTonbue npueeAeH CMUCOK KaTeropum gokKkasaTesibCTB 3BOJIIOLUN.

© Q@

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

CoBpeMeHHas 6uonorusi HeoTaenuMa oT KOHLenuum 6uonornyeckon asonoLmn. Kak ckasan oguH U3 KpynHewmx
6uonoroe-TeopeTnkoB XX Beka ®eopocwuii Mpuropbeeuy [lo6pr>kaHckuii (1900-1975), <HUYTO B 6MOIOrMM HE UMeeT
cMbic/ia KpoMe Kak B cBeTe aposoyuu» (nothing in biology makes sense except in the light of evolution) — Tak 6bino
o3arniaBJieHo ero acce, ony6amkoBaHHoe B 1973 r. MHorouucneHHble floKkasaTenbCcTBa 9BOJIIOLUN NOATBEPIXKAAIOT
3BOJIIOLMOHHOE NMPOUCXOXKEHME BCEX XKMUBbIX CYLLLECTB OT obLero npeaka. OgHako, B 06LL,eCTBEHHOI MIOCKOCTH
BOMPOC OCTaeTCsA AUCKYCCUOHHBIM MO MHOTUM MpPUYMHAM.

Huyxe npuBeAeHbl PUCYHKH, UINIIOCTPUPYIOLLME pa3/inyHble 6UONorMyecKue BNeHus:

XPOMOCOMBI YEJIOBEKA

ST

10111213 141516 17181920 2122 X Y

XPOMOCOMbI IUMMITAH3E

BREE8eaBBaesals

1011 1213 141516 17181920 21 22 X Y

Tnagenrapuste

Mocne paHHoI popMynMpoOBKM 3afiaHUs NPUBEAEHDI TPU CTON6L,A I1IEMEHTOB A1l CONOCTaBNeHUs:



B npaesom CTOnﬁLle npueepeH CrucokK Ha3BaHUI 6MONOrUYECKUX aneHuﬁ, NpoUINIIOCTPUPOBaHHbIX PUCYHKaMMU.

B aTom 3apgaHuu HeO6XOAMMO COMOCTaBUTb KapTUHKWU, UNNIOCTPUpYylolLue passiudyHblie 6uonoruyeckue siBNeHUs ¢
Ha3BaHUAMMU 3TUX ABNEHUNA U KaTeropMsMu aokKasaTes/ibCTB 3BOJIIOLUN.

Kaxxabivi 271eMeHT 13 CpeAHero cTosbLa MOXHO COEAUHUTL CTPESTKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U C
OZIHUM 3/1IeMEHTOM B NIPaBoM CTos6Le. Kaxjas CTpesika AOKHA 6biTb YHUKAIbHOM, T.€. MPOBECTU ABE CTPEJKM OT ABYX
3/71eMEHTOB CpeAHero cTonbya K 04HOMY U TOMY XXe 371eMeHTY J1eBoro (Mim npasoro) cTonbya Henb3s!

,ﬂﬂﬂ TOro, 4T06bI NPpoBeCTN CTPEJIKY NnepeTsaHnTe MbILLKOW 3/IEMEHT K KOTOPOMY Bbl rMpoBOANTE CTPEJIKY NOBEPX 3/IEMEHTa
OT KOTOPOro JO/DKHa AT CTpesika n OTrnycTuTe. YT06bI OTMEHUTH CTPEJIKY Mexay aJ1eMeHTaMun NoBToOpuUTe nx
nepemMeLleHue.

PucyHok
1

A) ManeoHToNOrMYecKne fokasaTesnbcTBa 1) BuocTtpaturpagus

PucyHok
B) Mopdosnoruyeckue fokasatenbcTea 2 Il) FTomeosucHble MyTauuu
C) 9M6puronoruyeckue gokasaTenbCcTea PucyHok IIl) MapannenbHas aBonoUUs
3
D) MonekynsipHo-reHeTu4eckune IV) CXOACTBO KapuoTMMOB 6NM3KOPOACTBEHHbIX
floKasaTesibcTBa PucyHok BUAOB
4
E) Buoreorpaduueckue fokasatenbcTea V) FoMonornyHble opraHbl
PucyHok

5

22.02.2021 11:39:50

5usb

3apaHue 1 (ID4) (3anaqa No 1

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

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

PaCCMOTpMTe AuarpamMmmbl U YKaXKuUTe A1 KaXX[o0ro U3 cnepyrowmx yTBep)KAeHVIi"I, fB/IIeTCA OHO BE€PHbIM Unun
HeBepHbIM:




PacnonoxeHne aneMeHTOB LiBETKA KYBLUMHKW LIUKIIMYECKOE;

PacnonoxeHune anemMeHTOB LiBeTKa KyBLUMHKN CMIMPasnbHOE;

Yucno nenecTkoB BO BHYTPEHHEM Kpyre BeHUYMKa KyBLUMHKW GOJbLUE, YEM B HAPYXXHOM Kpyre BeHUYMKa;
9nemMeHTbI LiBeTKa JIypoHMyMa pacnosioXxeHbl Xa0TUYHO, HEBO3MOXHO BbISIBUTb HU CMMPasibHbIX, HU KPYroBbIX
3aKOHOMEepHOCTEW;

PacnonoxeHue anemMeHTOB LiBETKA NnypoHnyMa UMKnm4yeckoe;
MnogonucTukm LBeTka JlypoOHUyma cBo6OAHbIE.

22.02.2021 13:02:49
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3apaHue 2 (ID5) (3anava he

BOoNbLINHCTBO BbICLUMX PaCTEHUIt UMEIOT 7-MM KJIeTOUHbIA 8-MU AAepHbIii 3apoAbllieBblil MeLOK (KeHCKUi
rameTouT), ofHaKo ero GopMMpoBaHUE MOXKET NPOXOAUTbL Pa3HbIMU MYTAMU Y pa3HbIX CUCTEMATUUYECKUX Fpynn.

B Tabnuue HMXKe NpeACTaB/IeHO pa3BUTHE 3apofblLleBbIX MELLKOB TPEX TUnoB. Liudppammu o603HaueHbl ctagum: 1 —
MaTepuHCKas K/eTka Meracrnop; 2 — nocse nepBoro jeseHns Meio3a; 3 — nocne BTOporo AeneHus meiosa; 4-6 —
pasBuUTHE XKEHCKOro rameTouTa; 7 — chopMUpPOBaHHbIi rameToduT.

MeracmoporeHes PazButue xeHckoro rameropura
TUIBI XeHCKOTO
rameToduTa
1 2 4 5 6 z
MonHocmopru4ecKui

(Polygonum-Tturra)

=
@

Bucnopuyeckuit
(Allium-tumna)

Terpacopryeckuii
(Adoxa-tuma)

€ D € N G-

Onwpaact; Ha AaHHble U3 aTOoM TaGnI/IleI, YKaXKute AN KaXX[oro us cnepyrowmx yTBep)KAeHVIi"I, fIB/If€TCA OHO BEPHbIM
WU HEBEPHbIM:

B cnyyae xeHckoro rameTtoduTa Polygonum-Tna npu MeracnoporeHese o6a efleHnsi Meino3a ConpoBOXAaroTCs
LUTOKNHE3OM;

¢ B cnyyae xeHckoro rametoduta Adoxa-Tvna npu MeracnoporeHese Menos He CONPOBOXAAEeTCH LIUTOKUHESOM,;

Mpwv 06pasoBaHnK 6UCNOPUYECKOrO XEHCKOro rameTodumTa B X04e MeracroporeHesa o6pasytoTcs ABe ABYXSAepHble
KNETKM, 0Ha U3 KOTOPbIX OTMUPAET;

Mpu 06pasoBaHNM TETPACMNOPUYECKOrO XXEHCKOro rameToduTa B X0Ae MeracrnoporeHesa obpasyeTtcs ogHa
YyeTbIpéxsifepHas KneTka;

Bce agpa Ha cTagusax 2 1 3 ABAAOTCA raniongHbiMu;

Mpw ABOVHOM ONNOAOTBOPEHUM 3apobllleBoro Mellka Polygonum-tuna sHgocnepm 6yaeT TPUNIOUAHBIM.

AR

22.02.2021 13:05:46
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3apaHue 3 (ID6) (3anava Ne 1263935)

Ha pucyHke npepcTaBneHo MoneKynsipHo-(uioreHeTUYECKoe iepeBo LIBETKOBbIX pacTEeHUI , Ha KOTOPOe HaNoXeH OAuH
13 Mopdonormyeckux NpU3HaKoB LiBeTKa — punnoTakcuc okonoupeTHuka (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

dunnortakcmuc
OKO/IOUBETHUKaA
[ cnupanbHbiit

B vknuueckuit
E=3 HeonpeaenéHHsiit

Onupascb Ha AaHHble 3TOro fiepeBa, yKaXKute A KaXK40ro U3 crnepyroLumx yTBep)KAeHVIﬁ, fiBIfeTCA OHO BEPHbIM Unun
HeBepHbIM:

OTBeT yYyeHuKa

'pynna Austrobaileyales siBnsetca nonubunetnyeckon;

I'pynna Austrobaileyales siBnsetcsa napadunetuyeckow;

B rpynne Monocots Bce npefcTaBUTeNIN UMEIOT LBETKM C LIMKJTIMYECKUM (DUIINOTaKCUCOM;
Mopsinok Nymphaeales Bxogut B rpynny Magnoliidae;

Bce npepcTtaBuTenu rpynnbl Eudicots MMetoT UBETKM CO cniMpanbHbiM GUIIOTaKCUCOM;
MpeacTaBUTENM CO CIMpaNbHbIMU LIBETKAMU 06pasytoT 0fHY MOHOMUNETUYECKYO rpynmny.

XX XXX

Bpems oTBerTa: 22.02.202113:22:45

Bannb!: 3us3

3afaHue 4 (ID11) (3anaua Ne 1263943)

Ha ¢oTo n306pakéH Mo3r npeAcTaBuTeNEil OAHOO U3 KNaccoB nogruna MNo3BoHOUHbIE.




Mpoaxanuaupyiite potorpaduio U AN KaXK[Oro U3 CNeayoLLUX YyTBEPXKAECHUIA YKaXKUTE ABNAETCS OHO BEPHbIM UAn
HeBepHbIM:

MN306paxEHHbIN Ha GOTO 06BEKT He MPUHAANIEXUT NPeAcTaBUTENsAM Knacca Aves;

9TOT MO3r BK/IOYAET B ceb6s 5 0TAENOB;

Ha ¢boTo cpegHuii MO3r He BUAEH;

STOT MO3T NMPUHAANEXUT NPEACTaBUTENAM CUCTEMATUYECKON IPynMbl € TMCCaHLedanMyeckum CTpOeHNeEM
roSIOBHOIO MO3ra;

MoAo6HbI MO3I XapakTepeH CM30My roJly6to 1 NoneBoMy BOPOGbIO;

Mo3r nogo6HOro CTpoeHust xapakTepeH BCEM NpefcTaBuTeNnsaM noaTuna Acrania.

X¢ X X< <

22.02.2021 13:4518
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3apanue 5 (ID12) (3anaua e 12639

Ha ¢oTo uso6pakéH Mo3r npegcraBuTeneit 0O4HOro U3 Knaccos noaruna Mo3BoHoOYHbIe.

MNpoaHanusupyiite poTorpaduio U ANA KAKAOro U3 CrefyIOLLUX YTBEPIKAEHUI YKaXKUTe AABNISIeTCS OHO BEPHbIM MU

HeBepHbIM:

MN306paxEHHbI Ha GOTO O6BEKT NPUHAANEXUT NPEACTaBUTENAM Kacca Aves;
9TOT MO3I BKJ/ItOYaeT B cebs 5 oTaenos;

Ha ¢poTo xopoLuo BUAEH NPOLONrOBaTbI MOS3T;

CpefiHuit MO3T He MPUKPbIT NepeAHUM MO3roM;

XOpoLLo pa3BUTbIV NepefHUi OTAeN 3aKpbliBaeT BCe OCTalbHble OTAe bl MO3ra;
Mo3e4oK 1 cpefHU MO3I NMPUMEPHO paBHbl NO pasmepy.

XX << <X

22.02.2021 14:50:34
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3apaHue 6 (ID16) (3apaua Ne 1263952)

I MnancTarkTe uTn v NanuauTa ¥ AkIN HAKUM NANA2NAM RRIMNAMHAY 232ANN NANRUUHANAIA U RTANUUMNIA MAUKX U NNARANAH
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6MOXVIMW-IeCKVIM aHanu3 Bew,ecTB, CoAepXalLuxcs B HUX. [laHHble 06 U3YYeHHbIX Bel,ecTBax 6b1511 BHECEHbI B Ta6nuu,y
Huxe. MNpoueHTHOoe cofepXaHue BelLecTB Nnaa3Mbl KpOBU flaHbl B HOpMe ANl 34,0POBOro YesioBekKa.

Copep:xkaHue, %
HasBaHue BemecTBa Ill1a3ma KpoBy, B IlepBu4Has Mo4a Bropu4yHasa Moya
HOpMe nanueHTa X. nanyeHTa X.
MoueBHHa 0,03 0,03 2,0
MoueBas KMC/IOTaA 0,004 0,004 0,05
I'moko3a 0,1 0,1 0,1
Besiku 7 5,3 5,3
Hupbr 0,8 OTCyTCTBYIOT OTCyTCTBYIOT

I'IpoaHanuaupyv'lTe npeacTtaefieHHble B Ta6nv||.|,e AaHHblIe U A1 KaXXao0ro us cnegyrouwLmx yTBep)KAeHVIﬁ YKaXxxute
fB/If€eTCA OHO BePHbIM U1K HEBEPHbIM:

OTBeT yyeHuKa

MauneHT X. 380pOB;

MpoLeHTHOe cofepiKaHue roKo3bl BO BTOPUYHOW MOYe COOTBETCTBYET HOPME;

OTCYyTCTBME XXUPOB B NEPBUYHONM U BTOPUYHOIN MOYe rOBOPUT O Hannumu 3abonieBaHus y nauueHTa X. Ha ypoBHe
NPOKCUMaJIbHbIX U3BUTbIX KaHasbLieB;

Y nauveHTa HapyLieHa GuibTpaLnoHHas PYHKLMUA NoYeK;

Y naumeHTa HapylueHa peabcop6LMoHHas GyHKLMWS Noyek;

v B HOpMe 6enkn hUnbTpyrOTCS NOYEYHbIMU KITy6OUKaMU.

X ¢ X X

Bpems oTBeTa: 22.02.202113:26:03

Bannbl: 2n33

3apaHue 7 (ID17) (3anaua Ne 1263959)

MepBbIM U BaXKHbIM 3BEHOM CBEpPTbIBaHUS KPOBU IBNISleTCA arperauusi TPOM60oLuTOB ¢ hOpMUpPOBaHUEM NEPBUYHOIO
Tpom6a. [ins ahdeKTUBHOI arperaLum TPOM6OLMTOB TpebyloTcA BHELUHKE (MN1a3MeHHbIe, TKAHeBbIe) U BHYTPEeHHue
(Tpom6ouuTapHbIe) MHAYKTOPbI arperauum, a Takxxe crneuuduyeckue rmuKonpoTenHoBbie pelenTopbl (GP) ans
ceA3biBaHUA GUGPUNNAPHBIX 6enKkoB (HUTK KoninareHa u ¢puépuHoreHa). HapyLueHue pa6oTbl nepeuyncneHHbIX
3/1eMEHTOB NPUBOAUT K AJIMTENIbHbIM KPOBOTEYEHUSIM.

Kosuiaren

dUuGpUHOTreH

TPOMBOLIUT
dakTop
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[ins AMarHoCTUKM NaToNorui arperalum TpOM6OLMTOB NPUMEHSIETCS METO/, arperaToMeTpuu in vitro no bophy:
perucTpupyeTcsi U3aMeHeHne CBETONPONYCKaHUS CYCMeH3Mn TPOMGOLMTOB BO BPEMEHU 3a cYeT popMUpoBaHUs




TPOMOOLIUTAPHbIX CrYCTKOB. HOpMaJibHas arperatorpammMa BbirnaguT Tak:
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Bpewms, MUH

CaMbIMM YaCTbIMU MHAYKTOPaMHU, UCMOJIb3yeMbIMU B arperaTomeTpum no BopHy, senaiotca AD, agpeHanuH, KonnareH
M pUcTOLeTUH (QaHTMBUOTUK, CTUMYNIUPYIOLLWIA NpucoefuHeHne hakTopa Bunne6panga k GP1p peuenTopy).

TpeM nayMeHTaM ¢ NOBbILLEHHON KPOBOTOYMBOCTbIO NPOBENU arperaToMeTpuio no BopHy (KpacHblii LiBET) U CPaBHUAM C

HOpPMOW (CUHMWIA LBET).
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Bpems, MuH

I'Ipoauanusupyﬁre npuBeAeHHble arperatorpaMmMbl U A1 KaXXA0ro us cnegyroumx yTBep)KAeHVIﬁ YKaXxute fiBnaeTca

OHO BEPHbIM UNN HEeBEPHbIM:



Arperauusi, UHAyLMpOBaHHasi PUCTOLLETUHOM, HAaUMEHee 3aBUCKMMa OT Qasbl AerpaHynsuuy TPOMOOLUTOB;
Y nepBOro nauueHTa MoXeT 6bITb 06HapyeH feduumnt GPIB peuenTopos;

Y BTOpOro nauueHTa MoXeT 6bITb 06HapyeH aAeduunt dhakTopa BunnebpaHaa;

Y BTOpOro nauueHTa HabnogaeTcst HU3Kasi CTeneHb AerpaHynsLMm TPOMGOLUTOB;

Y TpeTbero nauueHTa Habno[aeTcs HU3Kaa CTENEHb AerpaHynsuum TPOMOOLUTOB;

x
X
v
v
v
X Y TpeTbero nauueHTta Habnogaetca gedpuumnt GPIIB/1la peyenTtopos.

Bpems oTBeTa: 220220271 14:2818
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3apaHue 8 (ID18) (3anaua e 1263964)

UccnepoBaHne 3paykoBOro M akKOMOAALMOHHOro pedieKca — HeoTbeMsieMasi YacTb HEBPOJSIOrMYECKOro 0OCMoTpa,
MO3BOJIAIOLLErO YCTAHOBUTb NIOKAIM3aLMIo M pa3Mep oyara nopa)keHus B HepBHoii cucteme. MNpu nposeaeHUn
3paykoBoro pediekca NyyoK APKOro CBeTa HanpaBAsAIoT B MoJie 3peHusl NpaBoro rnasa, a 3aTem — fiesoro rnasa. Mpu
npoBefieHun pedieKkca akKoMoAaLun HeBPOJIOTrNYECKMIA MONIOTOUEK UMM PYYKY MOCTENeHHO NPUBNKAIOT K nepeHocuue
nauueHTa, GoKycUpyloLLero B3rnsap, Ha AaHHbIA NpeameT.

3pauykoBbIii pediekc Pednekc
X aKKoMoaanuu
KoHcTpuKTOp
s 3payka ” "
Pecununasn
MblIIna
CeTuaTKa
MepauanbHas
PecHUYHBIA npsAMas MblIINA I/1asa
raHTJIMA
[IpeTeKTaibHbIE

JaTepansHoe
KOJIEHYaTOE TEN0

3pHTesbHaa Kopa
TrOJIOBHOTO MO3ra

U3yunte cxemaTnyHble M306pa)|(eum| HEpPBHbIX KOHTYpPOB, OGCHy)KVIBaIOLIJ,MX 3payYKoBbIi 1 aKKOMOJaLMOHHbIN
pednekcbl, U ANA KaXXA0ro U3 cneayowmnx yTBep)KAeHI/Iﬁ YKaXxute ABNseTCcs OHO BepPHbIM WU HEBEPHbIM:

OTBeT yY4eHuka

% Tena ahdepeHTHbIX HENPOHOB, 06CY)KMBAIOLLUX 3TW pedeKCbl, PAacrofiOXKEHbI B MOKPbILIKE MOCTE;

B HOpMe Mpy OCBeLLeHNM NPABOro riasa NPOUCXOANT NPSIMOE CYXKeHWe NPaBoro 3payka 1 COAPYKECTBEHHOE
Cy>XeHuWe NIeBOro 3payKa;

v Mpy NPaBOCTOPOHHEN Nepepeske 0TPOCTKOB ahhepEHTHbIX HEMPOHOB, 06CNYXXMBAOLLMX 3pa4KOBbIi pedriekc,

NeBbIN 3pavyoK 6y,qu Cy>XaTbCA TOJIbKO Npn NpAMOM OCBeELLeHUN NeBOoro rnasa;

x Mpu nopaxeHnn NOBEPXHOCTHOW (AOPC&HbHOVI) 4YaCTu NpeTeKTanbHbIX A4ep 3payvKKn CYy>XXatoTCA TOJIbKO B OTBET Ha

sipKOe ocBelleHne, HO He Ha akKoMoaauuto,

v Mpu oTeke Mosra caaBnuBaHue Ten apdepeHTHbIX HeMPOHOB, 06CYXXMBAIOLLMX 3TU pedieKcbl, MpUBeaeT K

pacxogdliemMyca KoCcornasuto U Cy>KeHUH 3payKoB,

v MoBpex/eHue KpacHoro sapa (Ha cxeme 0603HaYeHo Kak «Kf») HepeaKo COMpOBOXAAETCA PAaCXOAALMMCS

Kocornasmem n ogHOCTOPOHHUM MUAPUA3OoM.

Bpems oTBeTa: 22.02.202113:28:56
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Ranadue O (IN?2?) (2anaua NE 12420401
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B amM6puoHasibHOM pa3BUTUM NoA0BON MYLLKK Drosophila melanogaster 60nbluyto ponb UrpaloT reHbl C MaTEPUHCKUM

3 pekTOM. ITH reHbl TPAHCKPMGMPYIOTCA B opraHname Martepu u ux MPHK noctynaioT B siifilekneTky. OAuH U3 Taknx
reHoB — bicoid. ina onpepeneHns GyHKLMI 9TOro reHa y4yeHble U3y4nin pasBuTue IMYMHOK D.melanogaster,
MOJIyYEHHbIX OT CAMOK C MYTaHTHbIM (HedyHKLMUOHaNbHbIM) reHoM bicoid. Y4yeHbie BBoaunn MPHK aToro reHa B pa3sHble
Y4YacCTKM JIMYMHOK U CNeAUNN 3a pa3BUTUEM CErMEHTOB Tesla. PUCYHOK HuKe unniocTpupyeT pe3ynbTaTbl 3TOr0
aKcnepumeHTa. KpacHbIM Kpyrom otmeueHo mecto BBeaeHusi MPHK bicoid B nnumnHky. O603Hauenus: bicoid wt —
JIMYMHKMK, NOJTyYeHHble OT CaMOK JMKOTo TUNa; bicoid- — IMYUHKM, MONYYeHHbIe OT CaMOK C MyTaHTHbIM reHom bicoid; A -
aKpoH (ronoeHas nonactb), H — ronosa, T — rpyapb, Ab — 6pioLuko, Te — TenbCcoH (XBOCTOBas onacTb).

bicoid wt bicoid - bicoid - bicoid - bicoid wt

@@@@@
-

PaccMoTpuTe pesynbTaTbl 3TOro 9KCNepUMeHTa U AN KaXKA0ro U3 crepyouLmx yTBep)I(AeHMﬁ YKaXKxute ABnsAeTcA OHO
BE€PHbIM WU HEBEPHbIM!

OTBeT yYyeHuka

BenkoBblil NpoAyKT reHa bicoid Heo6xoAWMM Ansi pa3BUTUS NepeaHeN YacTu Tena;
Cneyunanusauns cerMeHToB Tena onpegensieTcs rpagneHTom KoHueHTpauum MPHK bicoid;
MPHK bicoid B HOpMe KOHLeHTPUPYeTCS B 3afjHei YacTu ANLEeKNeTKY;

MPHK bicoid Heob6xoamMMa ansi pasBuTUSA BCex cerMeHTOB Tena D.melanogaster;

BenkoBbIi NPOAYKT reHa bicoid He06X0AUM AN pa3BUTUA TENbCOHA;

BenkoBbIN NPoAYKT reHa bicoid onpeaensieT AOPCO-BEHTPasbHYO (CMIMHA-6PHOX0) NONAPHOCTL dMEPUOHA

QX ¢ XX

Bpems oTeeTa: 22022021 14:22:26
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3apanue 10 (ID23) (3anaua N 1263973)

Ha pucyHke nokasaHa kapTa nnasmufbl R1, KOTOpPYI0 MOXXHO 06HapYXXUTb B KneTkax 6aktepuu Escherichia coli. 9ta
niasMupa UMeeT J0CTaTOYHO 60nbLuol pasMep — 95 TbiCsiY Nap HYK/1EOTUA0B, U COAEPXKUT HECKONbKO reHoB. B
YyacTHoCTH, reHbl bla, cat, aph, aad v sul koaupyloT 6enku, o6ecneynBatoLL e yCTOWYUBOCTb K aHTUBUOTUKAM
AMMNULUANKHY, XnopamMmbeHUKoy, KaHaMULIUHY, CTPENTOMULMHY U cynbdaHMnaMuaaM, COOTBETCTBEHHO. B aToit
nnasmufe 3aKoaupoBaH reH 6enkoeoro TokcuHa hok (parB), koTopblii pa3pyliaeT MemM6paHy K/ieTkH, a Takke reH PHK
sok, koTopas komnieMeHTapHa yyacTKy MPHK hok. [1BoitHas cnupanb mexay PHK sok u MPHK hok y3HaeTcsa PHKa3oii
1ll, koTopas pa3pywaeT MPHK hok. PHK sok siBnsieTcsi HecTabunbHom, ee BpeMsl YKM3HU B KJIeTKe HeBeNuKo (B oTinuue
ot MPHK hok). l'eH repA koaupyeT 6enoK, Heo6xoaMMbIii AN1A 3anycKa pennukauum nnasmuabl. FeH copB kogupyeT
6en10K, KOTOopbIii NOJaBNAET TPAHCKPUMLUIO FreHa repA, yAepiKuBas ee Ha HU3KOM ypoBHe. CUHMM LiBETOM Ha KapTe

OTMe4eHbl reHbl, Kogupywouiue 6enku, Heo6xoAUMbIE ANS KOHbIOraLuMu, a TaK)ke NocnefoBaTeNbHOCTH, perynupyouue
KOHblorauuio.

oriR1

o ok MPHK.

/S,b

Q
. g
ke . y

pla PHKasza lll

A
kg |
tra onepoH R1 . S sok PHK ,
i
95Kb 7\

—>» [Oerpagauna mPHK hok

Nt ®
S Mo g
NP 2
&5 B >
W
=
ES

— = TpaHcnaumsa hok
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[ins KaXKAoro U3 criefyoLLUX YTBEPIKAEHUIA YKaXKuTe ABNSIETCS OHO BEePHbIM WM HEBEPHBIM:

OTBeT yYyeHuKa

M3-3a HU3KOro ypOBHS 3KCMpeccun 6enka repA faHHas nnasMuaa sBAseTcs HU3KOKOMUAHOW — ee penyivkauns He

v TpebyeT 3HAUNTENbHBIX PECYPCOB U HE CHUXXAET XXM3HECMOCOBHOCTb KNETOK E.coli, Hecywux aTy nnasmuay;

v Mocne nonagaHwu B KneTku E.coli faHHas nnasmuaa He HacneayeTcsi CTabunbHO U B TEYEHUU HECKObKMX
NMOKONIEHUI UCYe3aeT U3 NONysLum;

X B aToW nnasmuze foMKHbI 6bITb 3aKOAMPOBaHbI CO6CTBEHHbIE pubocomanbHble PHK;

« B aToii nnasmuae fomkHa 6bITb 3aKogMpoBaHa co6cTBeHHas [HK-nonmmepasa;

X KneTku, cofepxkallme AaHHYH nnasMuay, nornéaroT oT AeNCTBUSA TOKeHHa hok;

v [aHHasi nnasMuga uMeeT MOLyJIbHOe CTPOEHUe — FeHbl, BbIMOJIHSOLWME CXO4HbIE QYHKLIMK, PACcnOoNoXeHbl PAaoM
Apyr c Apyrom.

Bpems oTBeTa: 22.02.2021 141929
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3apanue 11 (ID24) (3apaqa N2 1263975)

YyeHble uccnepoBany MexaHu3Mm AeicTBUSA OnpeAesieHHOro akTUBaTopa TpaHckpunuun 6aktepum Escherichia coli -
TPAHCKPUMLMOHHDII hakTop X. OHM NoMelLL,anu nocsieAoBaTeNbHOCTD (CaliT), C KOTOPOIi CBA3bIBAETCA 3TOT
TPaHCKPUMLMOHHDIN (haKTop, Ha pa3HOM PacCTOSAHUM OT NPOMOTOpPa reHa 6eTa-ranakTosufasbl U U3MepANU aKTUBHOCTb

aToro epmMeHTa B KaXK0M cilyyae. Pe3ynbTaTbl 3TOr0 OnbiTa NoKasaHbl Ha rpaduke. O6o3Hadenus: TO X* (nnioc) —

KNeTKU C TPAHCKPUMLMOHHbIM akTopom X; TO X (MUHYC) — KNeTKM ¢ AeneLmeit TpaHCKPUNLMOHHOro dakTopa X.
Lindpbl Ha ocn abcumcc 0603Ha4aloT NONOXKEHNE cepeiuHbI caiiTa cBfisbiBaHUA T® oTHocuTeNbHO +1 HyKJleoTUAA — TO
ecTb, NepBOro HyKJ1IeoTHAa, KOTOPbIii NOABNSAETCA B cOCTaBe CMHTe3upytouieiica MPHK.
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ﬂpoauanusupyﬁTe 9TOT IKCMEepUMEHT U A1 KaXKA0ro U3 cneayrowmux yTBep)KAeHMFI YKaXKxute ABNeTCA OHO BepHbIM
WU HeBEpPHbIM:

OTBeT yYeHuka

[N akTUBaUmMm TPAHCKPUMNLMU HEOBXOAMMO, YTOBbI TPAHCKPUMLMOHHDI GakTop X oka3biBasics B onpeeneHHom
opueHTaumu oTHocuTenbHo PHK-nonumepasbl — Ha ToW Xe cTopoHe ABolHo cnvpanu JHK, yto u PHK-nonumepasa;
X AKTMBHOCTb NPOMOTOpPA He 3aBUCUT OT PaCCTOSIHUSA [10 CaiiTa CBSA3bIBaHWUA TPAHCKPUMNLUMUOHHOIO hakTopa;

Ckopee Bcero, akTUBHOCTb 6eTa-ranakrosmaasbl B knetkax T x* (I'U'H'OC) 6blna 3HaYMTENbHO BbILLE, YEM B KeTKax

v Tox (MuHyc), B cnyyae, Korga caiT CBA3bIBaHUA TPAHCKPUMLMOHHOrO hakTopa pacronarancs Ha nos3uuum -55.5
HYKNEoTUAOB;

Yem panblue OT NPOMOTOpa pacnonaraeTcsi canT CBA3biBaHWUSA TPAHCKPUMLMOHHOMO (hakTopa, TEM Bbllle aKTUBHOCTb
6eTa-ranakTosnaasbl;

PesynbTaTbl 3TOr0 3KCNepuMeHTa 06BbACHSOTCA XapakTepucTukamu geoiHoun cnupanu AHK — Ha ofiMH BUTOK
npuxoanTcsi npumepHo 10 nap HyKNeoTUAOB;

' TpaHCKPUNLUMOHHbIV dakTop X npuBneKaeT 6efiku, KOTopble YAaNsoT MeTUsbHble rpynnbl y 6€/IKOB-FTMCTOHOB.

Bpems oreera:  22.02.2027 14:13:08
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3apaHue 12 (ID28) (3agaua N2 1263979)

lOHble HaTypanucTbi MeTa u KaTa usyyanu 3aKkOHOMEpPHOCTM Hacnef0BaHNs NPU3HAKOB Y ipaKoHOB. MeTs nbiTancs
HalTM 3aBUCMMOCTb MEXXAY Hacnef0BaHUeM OKpaca 1 LiBeTa nnameHu. A KaTsa usy4yana Kak cBsizaHbl HacnefoBaHue
OKpaca u LBeTa rnas. Pe6siTa npoaHanu3aupoBanu faHHble 0 CKpeLMBaHUM ApaKoHOB B MUTOMHUKE 3a nocnepHue 5 net
1 06HapyXunu cnegyioluee.

or CKpelwMBaHUs YUCTOMOPOAHDbIX KPpaCHbIX APaKOHOB, UMeoLUX KpacHoe njlaMs ¢ YUCTONOPOAHbIMMU 3eJ/IeHbIMU
APaKoOHaMM, UMeIOLLLMMM XXenToe nnams B F1 Bce NnoToMKu 6binn KpacHbIMU U u3Bepranu xentoe nnams. B
aHanusupyouLemM cKkpeuLusaHum nosay4ynnocb 4 ¢euomnuqecxv|x Knacca NnOTOMKOB B paBHbIX COOTHOLUEHUAX.

OT cKpelUBaHUA KpacHbIX ApaKOHOB C KapuMMM r/1a3aMu U 3eMeHbIX C 3e/ieHbiMu rnasamu B F1 Takxke Habnioganoch
efiMHoo6pasue, Bce MOTOMKM 6bInM KpaCHbIMU M UMeNu Kapue rnasa. B aHanusupytouieM ckpelnMBaHuu nonyvanoch 4
(heHOTUNMYECKUX KNlacca NOTOMKOB, HO 90% M3 HUX UMeNIN TaKoil XXe eHOTUN, KakK UX poanTenu u Tonbko 10% 6binu
nM60 KpacHbIMMU C 3e/IeHbIMU F/la3aMH, IM60 3eNIeHbIMU C KapuMK rasamu.

Ha ocHoBe BbisiBIeHHbIX 3aKOHOMepHOCTeﬁ Meta n KaTa caenanu BbIBOAbI U BbICTYMUN C fOKNAZA0M Ha IOHHaTCKOM
Koud:epeuu.uu, rae BbIACHUNOCDH, YTO HEKOTOPbIe BbIBOADbI OLIMGOYHbI.

YKaXKute Ana KaXkxaoro us cneayowux BbiIBoA0B, cAeNaHHbIX pe6ﬂTaMM, ABNIIeTCA OH BEPHbIM U/ HEBEPHbIM:

OTBeT yYyeHuKa

%4 VlssepraTb XXenTtoe niamMa MoryT Kak JOMUHaHTHbIEe TOMO3UIroTbl, TakK U reTepo3unroTbl, T.e. LOMUHUPOBaHME NOJTHOE;
|/|CCJ'Ie,E|,OBaHI/IF| OAHO3HAYHO NoKaszasnu, YTO OKpac, UBET NnJjiaMeHn U LBET a3 HacneayrTca He3aBUCUMO ApYr OT
x Aapyra,
v [eHbl, 0TBevatoLiMe 3a hopMMpPOBaHMe LiBeTa NiaMeHu 1 LiBeTa rN1as, HaxoAATCA B Pa3HbIX XPOMOCOMaX;
YeTblpe peHOTUNMYeCKHMX Knacca B F2 0601x CCnefoBaHNi SBMSIOTCS Pe3y/ibTaTOM CJlyYaitHOro pacXoXAeHNs
x XPOMOCOM B MeW03e€;
B nccnenosaHun Katn 10% NMOTOMKOB, UMeroLLNX dJeHOTMn OT/INYHbIN OT POANTENDBCKOro 3TO pe3ysibTaT reHHbIX nnu
XPOMOCOMHbIX MyTaLuii;
v CpenaTb BepHble BbIBO/bl O XapaKTepe Hac/lefA0BaHUsA MPU3HAKOB MOXHO TOMbKO NMest 60JIbLUYHO BbIGOPKY.

X

Bpems oTBeTa: 22.02.2021 13:34:24

Bannbi: 3uns3

3apaHue 13 (ID29) (3agaua Ne 1263983)

Y ApaKoHOB 6enoK, KoaUpyeMblii reHoM X yyacTByeT B pa3BUTUM POroBbix YellyeK. [OCKOJIbKY Yellymn He TOJIbKO
MOKPbIBAIOT TeNo, HO U GOPMUPYIOT rpe6eHb U BbIPOCTbI Ha XBOCTe, MyTaLuK B reHe X OKa3bIBalOT BNUSIHWE CPa3y Ha
TpU NpusHaKa. Takoe siBfieHUe Ha3bIBaeTCs MIeHOTPONHbIM (MHOXKECTBEHHbIM) 3(h(eKTOM reHa.

Oco6u AUKOro TUM UMEIOT KPYMHbIe Yelllyu, MPSIMOii rpe6eHb U BbIPOCTbI Ha XBOCTe. [IOMUHaHTHbII annenb reHa X,
JleTa/ibHblii B rOMO3UIoTe, B reTepo3uroTe AaeT Menkue NoKpPoBHbIe Yellyu, BONIHUCTbIN rpe6eHb U 0TCYyTCTBUE
BbIPOCTOB Ha XxBocTe. p1 3TOM BeposiITHOCTb NPOSABNEHUS ITUX NPU3HaKOB pa3Hasi. Menkue yeluymn popmupyiotes y
Bcex 6e3 UCKJIIOYEHUS! APAKOHOB, UMEIOLLMX LOMUHAHTHbII annenb, BONHUCTbIA rpe6eHb TOMbKO Y MOMIOBUHDI, @
BbIPOCTbI Ha XBOCTE OTCYTCTBYIOT LB Y % obnagaTeneil AOMUHaHTHOro annensi. Takast 0CO6eHHOCTb HasblBaeTCs
HerosiHas NeHeTPaHTHOCTb NneioTponHoro addekTa.

UccnepoBaTenu 4pakoHOB CKPEeCTUIM CaMKY C Me/IKUMM YeLuysiMU C CaMLLOM AIMKOro TUna. YKaXxkute ANs KaXKaoro us
cnepyrowux yTBeP)KAeHMﬁ, fiBIfeTCA OHO BePHbIM UM HEBEPHbIM:

OTBeT yyeHuKa

Camel, siBNsieTCA peLeCCUBHON FrOMO3UIrOTOM MO reHy X;

CaMKa C MeNIKUMU YeLLYSIMU MOXKET 6bIT TOSIbKO FeTepo3uroToit no reHy X;

OT faHHOro CKpeLLMBaHms ¢ BEPOATHOCTbIO 1/2 MOXHO NOSTy4YUTb MOTOMKOB C KPYMHbIMU YeLyAMU U BOTHUCTbIM
rpe6Hem;

MoTOMKM, UMetoLLME TOSTIbKO MEJTKME YELLYN MMEIOT TaKOW XK FreHOTUM, KakK U MOTOMKU UMEROLLME OJHOBPEMEHHO
MeJiKu1e Yellymn 1 BOSIHUCTbIV Fpe6eHb;

OT AaHHOro CKpeLyyBaHWsi MOTOMKMU, 06/1afatoLime 04HOBPEMEHHO MeSIKUMU YeLLysIMU U OTCYTCTBUEM BbIPOCTOB Ha
XBOCT€, MOTYT POAUTLCS C BEPOATHOCTbIO 1/8;

« Y NOTOMKOB OT @HHOIO CKPELLMBAHUS MOXET ObITb YETbIPe pa3HbiX reHoTuMna.

AR
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3apaHue 14 (ID30) (3agava N 1263984)

Bo BpeMs uccnefoBaTeNbCKOI 3KCNeAULMH 6bIIM 06HapYXKeHbl TPU OCTPOBHbIE MONY/SAILUM Kap/IMKOBbIX pakoHOB. Ha
ocTpoBax 1 1 2 06UTalOT ApPaKoHbI UMeloLL e Genblii OKpac, a Ha ocTpoBe 3 OKpac Y BCexX ApaKoHOB KpacHbIii. B
€CTeCTBEHHOI1 cpefie Kap/IMKOBbIe JPAaKOHbI U3 pa3HbIX NOMyNsALMUIA HUKOrAa He CKPELLUBAIOTCS, T.K. Manble pasMepbl
He NO3BONAIOT UM JleTaTb Ha 3HaUYNTEsIbHbIe PaccTOsIHUA. OfHAaKO B UCKYCCTBEHHbIX YCNIOBUAX AAPaKOHbI CKpeLLUBalOTCA
W OCTaBNSAIOT NJI0J,OBUTOE MOTOMCTBO. C Lie/iblo BbIICHUTb XapaKTep HacneA0BaHNUsl OKPACKM Y Kap/IMKOBbIX APaKOHOB
6b1710 NPOBEAIEHO [iBa 9KCNEPUMEHTA.

AkcnepumMeHT 1. OT cKpelLuBaHus KpacHbIX ApakoHOB M3 nonynsuum 3 ¢ 6enbiMu U3 nonynsauuii 1 uam 2 B nepsom
NOKO/IeH!M BCe MOTOMKM KpacHble. Bo BTopom nokoneHun rué6puaos HabniogaeTcs pacuiennelue 1 yactb 6enbix n 3
YacTH KpacHbIX.

kcnepumeHT 2. OT cKpeLymBaHus 6enbix APakKoHOB U3 nonynsaLuii 1 u 2 MeXay co6oii B NepBoM NMOKOJIEHUN BCe
MOTOMKM TaK)Xe KpacHble. Bo BTOPOM NoKoneHuu HabniofgaeTca paciuensieHne 9 yacteil KpacHbIX U 7 yacTei 6enblix.

YKaXkute ANs KaXKA0ro U3 cnegylowmnx yTBepXXaeHun, ABNSeTCs OHO BEPHbIM UK HEBEPHbIM:

OTBeT yY4eHUuKa

HacnepoBaHue okpaca y ApakoHOB CBA3aHO C fENCTBUEM OJHOTO reHa;

Benble ApakoHbl 3 nonynsaumin 1 n 2 uMeroT pasHbI FreHOTUM;

Benasi okpacka popmupyeTcsi B peaynbTaTe anucTaTU4ecKoro AeicTBUs FreHOB;

Bce 6erble pakoHbl, MOSlyYeHHble BO BTOPOM CKpeLLyBaHUM aKCnepuMeHTa 1, UMetoT 0AMHAKOBbIN FreHOTUN;
Benble ApakoHbl, NONyYeHHbIE BO BTOPOM CKPELLMBAHMKN 3KCMEPUMEHTA 2, MOTYT UMETb pPa3Hblil FeHOTHUI;

Bce KpacHble ApakoHbl, Moly4YeHHble BO BTOPOM CKPELLMBAHUM 3KCMEPUMEHTA 1, UMEIOT OAVHAKOBbIV FEHOTUN.

XX

Bpems oTBeTa: 2202202113402

Bannb!: 3us3

3apaHue 15 (ID32) (3agaua N 1263989)

Ko6pamu Ha3biBaloT NpeAcTaBUTeNel HeCKObKUX poAoB ceMelicTBa Acnugbl (Elaphidae). Yrpoxkatowee nosegeHume
KO6PpbI XOPOLLIO N3BECTHO: OHA NPUMOJHUMAETCS, pa3flyBaeT KarloLLOH W, eCNU OMacHOCTb He ucyesaet, 6pocaeTcs Ha
NPOTUBHUKA M KycaeT. Ho HekoTopble KO6Pbl HAyYUIUCh He 6pocaTbCs Ha Bpara, a BbICTpe/IMBaThb B Hero oM. Himke
npepcTaeneHo ¢punoreHeTndeckoe gepeso (Kazandjian et al., 2021) HeKoTopbIX BUAOB KO6p. KpyroebiMu guarpammMamu
0603Ha4YeHO COOTHOLLIEHMe KOMMOHEHTOB aAa. 0603HaueHus Ha gpese: African — adpukaHckue, Asian — asmaTckue, non-
spitting cobras — Henntolowwmecs Ko6pbl, spitting cobras — natolowwmecs Ko6pbl, outgroups — BHelLHKUe rpynnbl, Toxin key
— KOMIMOHEHTbI TOKCUHOB.
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2.0 million years

ﬂpoaHanMsupyﬁTe npeacTaBieHHbI PUCYHOK U, ANS KaXao0ro us cnepyrowimx yTBep)KAeHI/IFI, YKaXKuTte, aBnaeTca oOHO
BEPHbIM UIN HEBEPHbIM:

« Cnoco6HOCTb NnyeBaTbCs IA0M KO6PbI MPUoGpesnit MUHUMYM TPUXAbI;

Bce nntotolwmecs aa0M Ko6pbl 06uTatoT B AQpUKe;

OwenHukoBasi Kobpa (Hemachatus haemachatus) — eJMHCTBEHHbI NpeACTaBUTENb acnNUAoB (U3 PACCMOTPEHHbIX B
cTaTbe), He OTHocsLMICA K pody HacTosiwme ko6pbl (Naja) 1 cnoco6HbIi NieBaTbes A40M;

OTHOCUTENbHO MPUMMUTUBHbIE KOGPbI, 61IM3KMeE K 06L,eMy NpeaKy rpynnbl, OTANYaTCA 601bLUMM pasHOO6pasnem
TOKCWHOB B COCTaBe /3a;

AdprKaHCcKMe KO6pbl — MOHODUIETUYECKAS TPYNNa;

Kak B cflyyae a3unaTckux Kobp, Tak U B cilyyae apuKaHCKUX KO6p, 6nvkaiime pogcTBEHHUKM rPYNMbl MHOOLLMXCS
BWZOB OT/INYAOTCA MOBbILLEHHOW KOHLeHTpaLumelt TokcuHa PLA2 (dochonunasa A2).

X

X
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3apaHue 16 (ID35) (3anaua e 12639¢

B >XM3HEHHOM LMKNe BbICLUMX paCTeHVIﬁ NPpUCYTCTBYeT YepeaoBaHue NosioBoro u 6ecnonoro NoOKoneHui.

Hu)xe npuBeieHbl pUCYHKM C Pa3fIMYHbIMM YaCTAMM pacTeHWA:




Mocne paHHoI pOpMYNMPOBKM 3afaHUA NPUBEAEHDBI TPU CTONGLA 3/IEMEHTOB A/1sl CONOCTaBeHNs:

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

B cpepHeM cTonbLe yKa3aHbl HOMepa PUCYHKOB (CaMu PUCYHKMU NMPUBEJEHbI Bbille).

B npaBom cTonb6ue npuBeAeH cncok ¢a3 XXU3HEHHOro LKa (CMMCOK U36bITOYEH — ecTb NULHUe ¢a3sbl).

CooTHecuTe YacTyu pacTeHuid, N306paXKEHHbIE Ha PUCYHKaX, C TAKCOHaMK, K KOTOPbIM OHU NpUHaANeXar. Onpepenute, K
KaKoM ¢ase KM3HEHHOrO LMK/ OTHOCATCA AaHHbIe CTPYKTYpPbl PacTeHuii (YYUTbIBaTb TONbKO TO, YTO HEMOCPEACTBEHHO
BUAHO Ha PUCYHKaX).

Kaxxabivi 271eMeHT 13 CpeAHero cTosibLa MOXHO COeAUHNTL CTPESTKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/I6LE U C
OZHUM 3/1IEMEHTOM B MPaBoM CTo/6Le. Kaxas cTpesika oT a/leMeHTa JIeBOro CTo/bLa K 31eMEeHTY CpegHero ctonbua

J10J1KHa ObIThb YHUKasIbHOW, @ OT Pa3HbIX 9/1EMEHTOB CpegHero CT0/16L{a MOXHO MPOBECTN HECKOJIbKO CTPEJIOK K O4HOMY
3JIeMeHTY rnpaBoro cron6uyal

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

OTBeT y4yeHuka

‘ A) Knacc MokpbiToceMeHHble (Angiospermae) 1) Tonbko rameToduT (n) ‘

\'_‘,

‘ B) Knacc CocHoBble (Pinopsida) ‘ 1) Tonbko rameToduT (2n) ‘

‘ C) NopoTaen ManopoTHuku (Pteridophytina) | IIl) Tonbko cniopoduT (n) ‘

‘ D) Knacc XBowoBsble (Equisetopsida) 1IV) Tonbko cnopoduTt (2n) ‘

‘ E) Otaen MnayHoBugHble (Lycopodiophyta) V) FameTtoduT (n) 1 criopoduT (2n) ‘

‘ F) Otaen Mxu (Bryophyta) T ‘ VI) FametoduT (2n) 1 cnopodut (n) ‘

Bpems oTBeTa: 22022021 13:44:46

Bannbi: 4.5u35

3apanue 17 (ID37) (3agaua N 1264026)

CkeneTHble 3/1IeMeHTbI npeACTaBuTeneﬁ Knacca Aves umerot XOpOLUO U3BeCTHble 0CO6EHHOCTU BHELUHEro CTpoeHusA.

Huxe npusefeHbl poTorpadum HEKOTOPbIX KOCTEN 3TUX KUBOTHbIX:




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

B neeom cTon6ue npueefeH CUCcoK Ha3BaHUI KOCTEN NN CNOXKHbIX KOCTHbIX o&paaosauuﬁ (CI'IVICOK N36bITOYEH — B
HeM eCTb JiullHue TepMMHbI).

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

B npaBom cTon6ue npuBeAeH CNUCOK XapaKTePUCTUK KOCTeN (CNMCOK N36bITOYEH — B HEM eCTb NIULLHUE
XapaKTepucTuKM).

BaM Heo6xofVMO onpefienuTb Ha3BaHMe KOCTU (B HEKOTOPbIX CNy4Yasix — C/I0XKHOrO KOCTHOro 06pa3oBaHus) U
COOTHECTM C NoAXxoAsLLeil el XapaKTepUCTUKOMN U3 cnucka (MacluTaé Ha GpoTo He BblAepKaH).

Kaxgbivi aneMeHT n3 cpefHero cTON16L4a MOXHO COEAUHUTL CTPEsIKON TOJIbKO C OJHUM 3/71eMEHTOM B JIEBOM cTonble u c
O4HUM 3J1eMEeHTOM B npaBom cronéue. Kaxzas CTpeJsika JOJIXKXHa 6bITb YHUKaJIbHOW, T.€. MPOBECTU fiBE€ CTPESIKU OT ABYyX
3/1IeMeHTOB cpefHero cTonbuya K Of4HOMY 1 TOMY >Ke 3JIeMeHTY J1eBOro (M}'IM npaBoro) cTon16La Henb3s!

17151 TOro, 4T06bI POBECTU CTPESIKY MEPETAHUTE MbILLKOM 3/1eMEHT K KOTOPOMY Bbl IPOBOAMTE CTPEJIKY MOBEpX d/1eMeHTa
OT KOTOPOIo AOJKHA MATH CTPESIKA M OTIYCTUTE. YTO6bI OTMEHUTL CTPEJIKY MEXAY dI€MEHTaMu MOBTOPUTE UX
rnepemetLeHue.

OTBeT y4yeHuka

[) KpenuTcsi HemocpefcTBEHHO K uepery npu nomowm 1
MblLienKa

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

‘ A) ATnaHt

‘ I1l) FonoBKa 3aToi KOCTU BXOAUT B BEPTYXHYIO BNaguHy |

’ B) BefpeHHast KocTb

‘ IV) lBnsieTca CTUNONOANEM Ha NepeaHeil KOHEYHOCTH I

‘ C) MneyeBast KOCTb

V) CpacTatoTcsi BMECTE W SIBJIIKOTCS YacTbio Mosica NepesHmnx

| D) FpyAHble MO3BOHKM

| E) KocTu ronieHmn

KOHeYyHoCTeMn

‘ F) LieBka

VI) K Hell KpenaTcsi BTOPOCTeneHHble MaxoBble nepbs

‘ G) CnoxHblit KpecTel,

’ H) BesbiMsiHHasA KOCTb

’ 1) Jlonatka

‘ J) Knroumupl

| K) JlokTeBas KocTb

VIl) CocTaBnsitoT 4acTb OCEBOro CKefera, K afieMeHTam
KOTOPOi NpuKpennsitoTcs pébpa

VIIl) Bxoaut B cocTaB rnosica NepefHWX KOHeYHocTel W
pacnonaraeTcs jopcanbHO

IX) iBnsieTcst YacTblo CBOGOHO 3ajHEN KOHEYHOCTU U HOCUT
Hay4YHOe Ha3BaHWe TU6MoTap3yc

X) CoCTOWT U3 MOAB3AOLIHON, CefanuHON W NOGKOBOM
KocTew

‘ L) TUNUYHbINA WEeNHbINA NO3BOHOK ‘

FXI) Yactb oceBoro ckeneta, o6pasoBaHHas B peaynbTaTte
cpacTaHus HECKOJIbKUX ero oTAeNoB

QVXII) CnoxxHoe o6pasoBaHue CBOGOAHOW 3afiHeil KOHEYHOCTH,

XapaKTepHOoe UCK/TIYUTENbHO NTULAM

Bpems oTBeTa: 22022021 14:48:28

Bannbi: | ERS)

3apaHue 18 (ID39) (3anaua Ne 1264033)

Cno)xHoe aHaTOMU4YecKoe CTpoeHue BHYTPEeHHUX opraHoB o6ycnosneHo, BO MHOIom, 0CO6EHHOCTAMM UX pa3BuTusa B
3M6DMOHaNbLHOM nebuone (MUrbauus KNeToK. MOBODOTbI. anonTo3 U ADVIMEe MeXaHU3Mbl).



Huxke npuBefieHbl cXxeMaTUYHbIE N306paXKeHUss IMGPMOHANbHOrO PasBUTUS PA3NIUYHbIX aHATOMUYECKNX 06pa30BaHWiA:

¢

Mocne paHHoI pOpMYNMPOBKM 3af,aHUs NPUBEAEHDI TPYU CTONGL,A I/IEMEHTOB /1Sl CONOCTaB/EeHUs:

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

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

B npaBom cTon6Le npuBeAeH CNUCOK Ha3BaHMUIi OCHOBHbIX CEKPEeTUPYeMbIX 6MONOrMYecKN aKkTUBHbIX BELL,ECTB (CNMCOK
U36bITOYEH — B HEM €CTb JIULLHUE Ha3BaHUS).

Onpep,enuTe aHaToMU4yeckoe oGpaaoBaHue no cxemMaTu4HoOMy u306pa)|(eHmo ero 3M6puouaanoro pa3BUTUA, a TaKXXe
YKaXxute, oCHOBHO€ 6Monoruyeckn aKTUBHOE BeLlL,eCcTBO, KOTOpoe ceKpeTupyeTca AaHHbIM oGpasoBaHMeM. 06paTuTe
BHUMaHue, YTO oGpasoBaHun 0 KOTOpbIX UAET peyb Ha cCXxeMax oOTMe4YeHbl CUHUM LIBETOM. Ecnu Bbl cuntaere, 4yTo
AaHHOe aHaToOMuU4yeckKoe O6PB3OBBHMe CeKpeTupyeT HeCKOJIbKO 6MoNnoruYecKu aKTUBHbIX BEeLLEeCTB, TO HY)XHO Bbl6paTb
OAHO, KOTOpoe BbiaensaeTcsa B Han60oNbLUMX KONIMYECTBAX U/IN CBSAI3AHO C OCHOBHOM dJyHKLWIeﬁ AaHHOro 06Pa3OBaHMﬂ.

Kaxabiii an1emMeHT n3 cpegHero cTosbLya MOXHO COeAUHNTb CTPEsTKON TOIbKO C OAHUM 3/1eMEHTOM B JIeBOM CTOJIOLe U C
O/IHUM 3/1IeMEHTOM B rpaBoM cTos6Le. Kaxas CTpesika JO/KHA 6bITb YHUKATIbHOM, T.€. MPOBECTYU ABe CTPEsIKN OT ABYX
3/1EMEHTOB CPesjHero cTon6ua K 04HOMY U TOMY e 3/1eMeHTy 1eBoro (Mav npasoro) cTonéLa Heb3as!

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

OTBeT yyeHuKa

I AN N7 nNoAL.-




| A) MEHCKNE BHY I PEHHMNE OPI dHDI PEITPOLYKINBHOM CNCIEMDI ‘ 1) AHI NV 1 EH3NHUI €EH ‘

‘ B) My>cKue BHYTpeHHMe opraHbl penpoAyKTUBHOW CUCTEMbI 1) HaTpuitypeTudeckuii nentua, ‘

‘ C) Cepaue ‘ 111) HKedbanuH ‘

‘ D) HagnoyeyHnku 1V) Kanby1TOHUH ‘
Cxema 1

‘ E) OpraHbl BblAeNUTENIbHOM CUCTEMbI (MOYKM U MOUYETOUHUKM) ‘ V) CekpeTuH ’
Cxema 2

I F) WnToBUAHasn xenesa ‘ ‘ VI) AnbpocTepoH ‘
Cxema 3

’ G) MonioBHOM MO3T ‘ VII) 9pUTponoaTuH ‘
Cxema 4

‘ H) Meuexb ‘ ‘ VIII) MporecTepoH ’
Cxema 5

‘ 1) MomxkenynouHas xenesa ‘ IX) Tpuncux ‘

‘ J) CeneseHka YX) TecToCTepoH ‘

‘ K) YKenyfouHO-KULLEeYHbIN TpakT X1) Tumo3uH ’

I L) Nerkue Y Xll) CypdakTaHTHbI 6enok A ‘

22.02.2021 14:46:07

Bpems oTBeTa:

Bannbi: Tusb

3apaHue 19 (ID41) (3anaua N2 1264037)

C NOMOLLbIO FEHHON UHXXEHEPUN MOXKHO CO3[aBaThb reHeTUUYECKUE KOHTYPbI, KOTopblie 6yAyT BbINOMHATb NpocTeime
noruyeckue onepauumn. FeHeTUYECKMII KOHTYP — rpynmna reHoB, CBA3aHHbIX APYr C APYrOM aKTUBUPYIOLLUMU UK
penpeccupyloLuMm CBA3AMU.

Hwxe npuBefeHbl CXeMbl NATU reHeTUYECKUX KOHTYPOB (1-5), KoTopble BBOAUNUCH B KneTku 6aktepuu E.coli. :

1 2

CurHan A: Tpuntodar
CurHan A: TpuntodaH

CurHan B: apabuHosa
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Ps Pw
Ps |
TrpR \_Jl GFP |
—r - GEP " ps
tl"p G

3 CurHan A: apabuHosa

CurHan B: uAM®

4 CurHan A: apabuHosa

CurHan B: TpuntodaH
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CurHan A: Fe?*
CurHan B: Tpuntodar
5 Ps Ps

trp fur lac  tet

Ps Ps
[ Fur ] [ESSTTORE
Ps Ps

Lacl TetR

trp fur

0603HayYeHUs Ha cxemax:




cTpesika v Ps — cunbHbI NPOMOTOP (AJ18 TPAHCKPUMNLMK He TpebyeT NpucyTCTBUS 6efika-akTuBaTopa);

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

GFP - reH 3eneHoro ¢nyopecLeHTHOro 6eskKa;

araC — reH 6enka-akTMBaTopa, KOTOPbIV CBA3bIBAETCS C NOCNEL0BAaTENIbHOCTbIO ara Npy Ao6aBfeHun apabnHo3bl;

CAP - 6enok-akTMBaTop, CBsi3bIBaeTCs C MOCNeL0BaTENIbHOCTbIO cap Npu Hanuuue B knetke LAMO®;

Lacl — reH 6enka-pernpeccopa, KOTOpbIii CBSA3bIBAETCS C MOC/eL0BaTeNbHOCTbLIO lac B OTCYTCTBUE NaKTO3bl;

TetR - reH 6enka-penpeccopa, KOTOPbIil CBA3bIBAETCA C NOC/EA0BaTENIbHOCTLIO tet B OTCYTCTBME TETPALMKINHA;

TrpR - reH 6enka-penpeccopa, KOTOpbIi CBSA3bIBAETCS C NOCNeA0BATENbHOCTbLIO trp MPU HaNUYUK B KNeTKe Tpuntodana;

Fur — reH 6611Ka-penpeccopa, KOTOpbll‘;l CBA3bIBAETCA C NocniegoBaTesSibHOCTbHO fur npu BbICOKOW KOHUEeHTpaLun NoHOB
FeZ*

B cnyuae, ecnv Ha NPOMOTOpPE OAHOBPEMEHHO NMPUCYTCTBYIOT 6SIKM aKTUBATOP U Pernpeccop, TO Penpeccusi LOMUHUPYET.
Mocne AaHHOI HOPMYNMPOBKU 3aAaHUs NPUBEAEHDI TPU CTONBLIA 3NEMEHTOB ANA CONOCTABNIEHUs:

B nesom cTonbue npUBeAeH CNMCOK ONMCaHUIn MeXaHu3Ma paboTbl reHeTUYECKMUX KOHTYPOB.

B cpeaHeMm cTonbue ykasaHbl HOMepa cxeM (CaMu cXxeMbl NPUBEAEHDI BbiLLE).

B npaBom cTonb6ue ykasaHbl TUMNbl oOTBeTa: aKcnpeccuss GFP B faHHOM cxeMe HabniofaeTcs TO/IbKO B criefyloLueii (-ux)
KOM6MHaLK (-IX) CUrHaNoB.

ConocTaBbTe Noka3aHHble KOHTYPbI ¢ Han6onee NOAXOAALLMM ONMCaHUEM MeXaHn3Ma paboTbl KOHTYpa (cnucok A - E) u
¢ TunoM oteeTa (cnucok | - V).

Kaxgbivi aneMeHT n3 cpegHero cTON16L4a MOXKHO COEANHUTL crpenKoﬁ TOJIbKO C O[JHUM 371EMEHTOM B JIEBOM CTO/OLE U C
O4HUM 3J1EMEHTOM B npasBom CTOJ'I6L{€. Kaxpas CTpeJsika JoJiIXXHa 6bITb kHVIKaﬂbHOﬁ T.€. MPOBEeCTU ABe CTPEJIKN OT ABYX
3/1IeMeHTOB cpeHero CTOJ'I6L[6 K O4HOMY 1 TOMY XKe 3J71eMeHTy JieBOoro (M}'IM npaBoro) CTO/'I6L[6 Henb3zs!

Jns Toro, yTo6bI MPOBECTY CTPEJIKY MePETAHNTE MbILLIKOW 371eMEHT K KOTOPOMY Bbl IPOBOAMNTE CTPEsIKY MOBEPX d/1eMeHTa
OT KOTOPOro AO/KHa AT CTpesiKka u OTrycTuTe. YT06bI OTMEHUTH CTPENIKY Mexay asieMeHTaMun noBTopuTe nx
nepemetleHune.

OTBeT y4yeHuka

A) AraC B npucyTCTBUM apabuHO3bl aKTUBUpYET
TpaHckpunuuio TrpR, KOTOpbIA B MPUCYTCTBUM Cxema ’/yl) B otcytcTtBue curHana A (cucTemMa C OAHUM
TpunTodaHa noaasBnsieT TpaHckpunumio GFP 1 CUrHasom)
B) AraC B npwucyTcTBuM apabuHosbl unu CAP B Cxema I) B npucyTcTBUM 0BOMX CUrHaNOB WM B
npucytcTBumn LAM® akTuBMpytoT akcnpeccuto GFP ‘2 OTCyTCTBUE 060UX CUFHANOB
C) TrpR B npucytcTBun TpuntodaHa nojaBnset Cxema IIl) B OTCYTCTBUM CUTHANOB, B NMPUCYTCTBUW TONBbKO
TpaHckpunumio GFP 3 curHana A, B npucyTCcTBUM TONbKO cUrHana B
D) Fur B npucyTcTBUM Fe2+ nofiaBnisieT aKCrnpeccuio Q, Cxema IV) B npucyTcTBMM TONbKO curHana A, B
GFP un TetR, a TrpR B npucytctBum TpuntodaHa 4 NpUCYTCTBMM TONbKO CUrHana B, B npucyTcTBMM
nopaenset akcnpeccuto GFP u Lacl 060MX CUrHanoB

Cxema
E) AraC B npucyTCcTBMM apabuHO3bl aKTUBUPYET 5 V) B npucyTcTBUM TONbKO curHana A (cuctema c
TpaHckpunuuto  GFP, a TrpR B npucytcTBue [IByMsi CUTHanamm)
TpunTodaHa NnoaaBnseT TpaHckpunumio GFP

Bpems oTBeTa: 22022021 14:34:47

Bannb!: 2u35

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

Y npaKoHOB B raruiougHoM Ha6ope 10 xpomocom (n=10).

Huxe npuBeseHbl Ha3BaHUSA Pa3NIUYHbIX ¢as MHTep¢a3bl W npowuecca aejieHus KNeTok:



®a3a 1: Tenopasa mutosa

®asa 2: MeTtadasa meito3sa |

®aza 3: Tenodasa meiiosa l

®a3a 4: MeTtadasa meiiosa ll

®a3a 5: AHadasa meitosa ll

Mocne paHHoI popMynMpPOBKM 3afaHUs NPUBEAEHDI TPU CTON6L,A I1IEMEHTOB /1Sl CONOCTaBEeHUs:

B neeom cTonbue npueeAeH CNUCOK npoleccos, Npoucxoasalinx ¢ XxpoMocoMamMu B AaHHYIO ¢a3y (CIWICOK N36bITOYEH —
B HEM eCTb JiulLHNe npou,eccbl).

B cpepHem cTtonbue YKa3aHbl Ha3BaHUA pa3/IM4HbIX 4)83 MHTeP¢a3bI U npouecca gesieHus KieTok.

B npaBom cTon6Le NpUBeAeH CMMCOK C KONMYEeCTBOM XpOMOCOM 1 HUTel [IHK Ha pasHbix ¢a3ax (CMUMCOK U36biToueH — B
HeM ecTb nuwHue TepMuHbl. HO, OBPATUTE BHUMAHMUE, uTo konuyecTBo xpomocoM u Hutel [IHK moxkeT coBnagaThb B
HecKoJbkux ¢a3ax, T.e. 0Ha 1 Ta e Ludpa MoXKeT UCNONb30BaTbCA HECKOMbKO pa3):

CooTHecuTe (pa3bl UHTepdasbl U AeNeHUs KNEeToK, KOMYeCTBO XpoMocoMm M HuTeit IHK B KoHLe KaXxaoii dasbi u
npotieccbl, NPOUCXOAALLUMU B 3TU (a3bl.

Kaxxgbivi a71eMeHT 13 cpefHero cTosbLya MOXXHO COeAUHNTb CTPEJIKON TOIbKO C OAHUM 371EMEHTOM B JIEBOM CTO/GLE U C
O/IHUM 3/1IeMEHTOM B NpaBoM cTos6Le. Kax/asi CTpesika oT 3/1leMeHTa JIeBOro CTos16La K 371eMeHTy CpegHero ctonbuya
LOJIXKHA BbITb YHUKAJIbHOW, @ OT Pa3HbIX 31EMEHTOB CPEAHEr0 CTOI6L/a MOXHO MPOBECTU HECKOJIbKO CTPEJIOK K OJHOMY
3/1EMEHTY npaBoro cton6buya!

J1ns1 Toro, 4To6bI MPOBECTY CTPESIKY MEPETSHUTE MbILLKON 371EMEHT K KOTOPOMY Bbi MPOBOAMUTE CTPEJIKY MOBEPX d/1EMEHTA
OT KOTOPOro AOJHKHA UATM CTpesiKa U OTIYCTUTe. YTO6bl OTMEHUTL CTPEJIKY MEXAY d/1eMeHTaMu MOBTOPUTE X
nepemeLyeHue.

OTBeT y4yeHuka

A) [OHK pennuuupyeTcs, XpOMOCOMbl CTaHOBATCS
ABYXpoOMaTUAHbIMU

B) B paunnoupHoi KneTke Kaxpas Xxpomatuja
cTaHOBUTCS CaMOCTOATENbHOM XPOMOCOMOI,
OAHOXpOMAaTMAHbIE ~ XPOMOCOMbI  pacxogatca K
nontocam KieTku

C) GopmupytoTcs iBa AApa, cofepKalime AUMIOUAHbINR
Habop XpOMOCOM

dasza 1: Tenodasa g 1) 20 xpomocom, 20 HuTel
MuTo3a JAHK

D) FoMosiornyHble XpOMOCOM BCTYMatkoT B KOHbOrauuto
N MeXAY HMU MPOUCXOANT KPOCCUHIOBEp

daza 2: Metadasa 1) 20 xpomocom, 40 HuTel
Meiio3a | JAHK

E) BuBaneHTbl BbiCTpauBaloTca B 0671acTU aKBaTopa
KIeTKU

dasza 3: Tenodasa 1) 10 xpomocom, 20 HuTel
Meio3a | JAHK

F) BuBaneHT  pa3pbiBaloTCs,  ABYXpPOMaTUAHbIE
XPOMOCOMBbI OTXOAAT K MOocaM KeTku

daza 4 Metadasa 1IV) 10 xpomocom, 10 HuTel

G) dopmupyloTcs KIeTKW, sipa KOTOpbIX coaepaT meitosa Il OHK

rannongHbli Habop ABYXpOMaTUAHbIX XPOMOCOM

daza 5: Anadasa V) 40 xpomocom, 40 HuTen
meinosa ll JAHK

H) B rannoupHol  knetke  ABYXpOMaTWAHble
XPOMOCOMbI  BbICTPauBaloTCsi B 061acTu akBaTopa
KNeTKu

I) B rannoupgHoW KneTke Kaxgas XpomaTtupa
cTaHOBUTCSA CaMOCTOATENbHOM XPOMOCOMOI,
OAHOXpOMaTMAHbIE ~ XPOMOCOMbI  pacxogarca K
nontocam KieTku

N

J) ®dopmupytoTcs KneTkW, siApa KOTOpbIX COAepat
rannongHblit Ha6op 0HOXPOMAaTUAHbBIX XPOMOCOM

Bpems oTBeTa: 22.02.2021 14:04:11

Bannbi: 4.5u35



3apaHue 21 (ID52) (3anaua N2 1264053)

B paclumdpoBke reHeTU4ECKOro KoAa 60nbllylo poJib Cbirpasau onbiThbl MO TPAHCAALMN UCKYCCTBEHHO CUHTE3UPOBAHHbIX
PHK. Takue PHK cuHTesnpoBanucb u3 Hykneosuaaudocdator ¢ nomouybio pepMmeHTa nonuHykneotnadpocdopunasol. B
npo6upKy Ao6aBnsAUCh pa3nuyHble HyKeo3uaaudochaTbl B UI3BBECTHOM COOTHOLUEHUU, U Janee
nonuHykneotugdocdopunasa cnydaiiHbim 06pa3oM KOM6MHMpPOBana f06aBNeHHbIe HYKIe0TUAbI B MOJIMMEPHbIE
uenoyku. Mocne aToro nonyyeHHblie PHK TpaHcnupoBanuch B 6€CKNETOYHON cucTeme cuHTe3a 6enka. Onpepensis,
KaKue aMUHOKMCNOTbl BCTPeYanuchb B TaKMX NeNTUAAX, MOXKHO 6bis1o caenaTh BbIBOA O HYK/IEOTUAHOM coCTaBe
TPUNIETOB, KOAUPYIOLLLUX pa3Hble aMUHOKUCOTbI.

I'enernvuecknii koa (1PHK)

g, Bropoe ocHOBaHHe Tpents
O0CHOBAHHE OCHOBAHHE
b4 I A 3

Den Cep Tup uc v
v Pen Cep Tup [uc 11
Jleit Cep — — A
Jleit Cep — Tpn r
Jlen ITpo I'nc Apr ¥
Jleit [Ipo I'nc Apr I
I Jleit ITpo ['mu Apr A
Jleit IIpo ['1H Apr I
Ine Tpe AcH Cep v
A IIne Tpe AcH Cep |
Ilne Tpe JIns Apr A
Met Tpe Jlus Apr I
Ban Ama Acn I'mu | 4
r Ban Ana Act I'ma I
Bax Ana I'my I'm A
Bax Ana Iy I'm I

OTBeTbTe Ha crieayioL e NoABONPOChI:

1) Kakue TpunnieTbl MOXHO 06Hapy>uUTb B PHK, CMHTe3MpoBaHHbIX C MOMOLLbIO MONIMHYKNeoTuabochopunasbl U3 cMecu
AO® n YO B cooTHOWeEHUN 3:1?

2) C kaKoi1 yacToTow 6yAyT BCTpeyaTbCs yKasaHHble B NpeAblayLleM nyHKTe Tpunnetbl B PHK?
3) Kakvie aMUHOKMCNOTbI 6YAYT 06HapYXXMBaTbCS B NONMMNENTMAAX, 06pa3yroLmxcs nNpu TpaHeaaumumn Takux PHK?

4) B KakoM COOTHOLLEeHUn 6y,u,yT nonyyaTtbcs yKasaHHble aMUMHOKUCNOTbI B nenTuaax? OTBeT 3anuiimTe B crieytoLem
Buae: apr:rnu:cep = 12:3:4 (,D,aHHbIe AMUWHOKUC/IOTbl U COOTHOLLEHWE NpuBeaeHbl Ans anMepa).

lpy BHeceHMM OTBETA B 110J1€ HUXKE, MOXKa/yiCcTa, COXpaHsaTe HyMepayuio NoABONPOCOB Ha KOTOpble Bbl JaeTe OoTBeTbI!

OTBeT yyeHuKa

1) AYA, AAY, AAA, YYY, AYY, YYA, YAY, Tak Kak BO3MOXXHO BCTPETUTb BCE TPUMETbI C aAeHUHOM U YpaLuSIoM.

2) BcTpeuaTbes 6yayT BCe, HO YeM 6oJiblue afieHrHa B aMUHOKUCIIOTE, TEM BEPOSITHOCTb BCTPETUTb AaHHbIN TPUNET
6onblie. AAA -27/64,YYY - 1/64, AAY, AYA - no 9/64, AYY, YYA, YAY - no 3/64.

3) Une, us, deH, e, Tup, AcH.

4) Une:Jlns:den:Nlein: Tup:AcH=12:27:1:3:3:9

3apaHue 22 (ID54) (3anaqa N 1264054)

Yy APaKoHOB reTeporaMHblﬁ non My)choﬁ, O/}HaKo MoJioBoi AMMOP¢M3M He BbIpaX€eH, YTO He AlaeT BO3MOXXHOCTHU
OT/INYUTb CaMLLOB OT CaMOK npu Ha6moneuuw Ha pacCTosiHUu. M3y‘-IVIB HECKOJIbKO ﬂOﬂyﬂﬂLl,Mﬁ APaKoOHOB, ApaKoHOBeAbl
o6Hapy)Km1u ABa NMpu3Haka no KOTopbiM MOXXHO OT/iM4aTb CaMLLOB OT CaMOK 6e3 6/IM3KOro KOHTaKTa. [aHHble
NpU3HaKu BCTpeYyaloTcA AaNieKo He y BceX caML0B B nonynauum u umMeroT pa3Hblﬁ MeXaHU3M HacnepoBaHusA.

Mpu3HaK «cuHee NiaMsi» BCTPEYAETCH UCKIIOUUTENIbHO Y CaMLIOB M HUKOrAa He 6bin BbisiBNEeH Y camok. Mpuuem, ecnu
camel, o61afjaeT CUHMM MJIAaMEHeM, BCe ero CbiIHOBbsl 06513aTeNIbHO YHAC/IeAYIOT 3TOT NPU3HaK. [louepsiM AaHHbIN




NpU3HaK HUKorpAa He nepepaetcs. Ecnu camel, He MeeT faHHOro NpU3HaKa, BCe ero NOTOMKU BCeraa umeioT 06blyHOE
XenTtoe niams.

an3HaK «cusaoLwasn yewys» Takxxe nposinseTcsa NnpeMmMyLLecTBeHHO y caML 0B, HO 6b110 BbISIBJIEHO HECKO/IbKO CaMOK C
TaKUM TUMNOM Yeluyu. or CKpewneaHusa AaHHbIX CaMOK C caMmuaMu, UMeloLLLUMHU Osbl‘lHle MaToBYIO YeLluyto Bce
CblHOBbSA BCerga UMerT CUAIOLLYIO Yellyto, a CaMKu 06bl'-IHyIO MaToBYIO.

OTBeTbTe Ha creayioL e NoABONPOChI:
1) Kak HacnegytoTcsi NpU3HaKy «CUHEe MamMs» U «CUsItoLLas YeLlysi»?

2) CKosbKO annesniei reHa, 06ycnaBmBaoLLEero pasBuTme CUSIOLLEN Yellyn onucaHo B 3agade? Beegute 0603HauYeHNs v
Ha30BUTe 3TU ansienn, eCTb M CpeAmn HUX AOMUHAHTHbIE U peLeccuBHble?

3) CKONbKO annene rexa, OéyCJ‘IaBJ‘IMBaIOLLleFO pas3BuUTUE CUHETO MNJSTaMeHN ONncaHo B 3apave? Beegute 0603HaYeHUs u
Ha30BUTe 3TU ansienin, eCTb N cpean HUX AOMUHAHTHbIE N peueccusHble?

4) OT CKpeLLBaHWs CaMKy C 06bIYHOM MaTOBOM YeLllyei 1 camua ¢ 06bI4HOM MaTOBOM YeLlyeit U CUHWM MaMeHeM
nosyyeH JeTeHblILl, UMEOLLIMIA CUAOLLYIO YeLlyro U CUHee MnamMs 0gHOBpeMeHHO. OnpeaennTe reHoTUnbl poanTesNien n
noToMKa.

an BHeCeHUU OTBEeTa B I0Jie HUXKe, no»(anyﬁcra, coxpaHmiTe HyMepaLuio Nno4BornpocoB Ha KoTopbie Bbl faeTe oTBeTbi!

OTBeT yYyeHuKa

1) OueBMAHO, UTO "CHHee Nnams" HacnedyeTcs Mo NosoBoWM XpOMOCOME Y, Tak KaK HUKOra HE MOXET 6bITb 06HapyKeH y
CcaMKW paKoHa, y KOTopol Y-xpoMOCOM MonpocTy HeT. [MpusHak "custoLas vyewwysa" HacnegyeTcst no nonosomn X
XPOMOCOME, NP1 3TOM pPeLieCCUBEH, TaK Kak He NPOSIBNISETCA y CAMOK NPU CKpeLnBaHun.

2) 2 annens - LOMUHAHTHbI XC, 06ycnaBMBatoLLMit pa3BUTME 06bIYHON MATOBOW Yellyy, U peLeccuBHbiin X ¢,
06ycnaBnvBaloLLMIN Pa3BUTUE CUAIOLLEN YeLlyu.

3)YY — annenb, 00yCclIaBIUBaIINUPa3BUTHUEKENTOTOIIIaMeHU {Y}Mb}$SS - annenb, o6ycnasnuearowuii
pasBuTUe CUHero. B aToM cnyyae Henb3a onpefennTb JOMUHAHTHbBIA U PeLLeCCUBHbIV anenu, Tak Kak HeBO3MOXHa
cuTyauus, Koraa o6a aTux reHa nNpUMcyTCTBOBaM OJHOBPEMEHHO y 0co6u(Y-xpoMocoMa y ApakoHOB OAHA)

4) YuutbiBas n.2 v n.3, ApakoHYMK [O/HKEH UMETb FeHOTHUN Xeyby caMLua OfiIvH BapuaHT reHotuna - XCY? tak kak oH
MMeeT CUHee Nnamsi 1 06bIYHYIO Yellyto. U Ans camkum Toxe 1 BapuaHT - XCXC, TaK Kak OHa JlofIXXHa nepepaTtb
peLecCuBHbIN anesb Masbilly, HO OAHOBPEMEHHO C 3TUM UMETb MaTOBYHO YelLLyHO.




