3aZjaHuA OJIMMIIMA/AbI IIKOJIbHUKOB «®U3TEeX» 10 6M0JIOTUU
2020/21 y4.rop,
OTGOPOYHBIN OHJIAUH-ITAIl

3AJIAHMA 11 11 KJIACCA

3a,qa1-m;1 OJIMMIIMAAbI pa3A€/JiC€Hbl HA TPHU YaCTH:
YacTp A: 3a/1aHUS C HECKOJIBKUMU BEpHbIMU OTBeTaMHU (Bcero 16 3aganuii, cymma 48 6a/1j10B)
Yacts B: 3aaHus Ha conocTaBsieHus (Bcero 10 3aganuii, cymma 50 6as1y10B)
Yacts C: 3a1a4u co cBO6OAHBIM OTBETOM (Bcero 6 3aZjlaHuii, cymMmMa 53 6asiia)
Makcumym: 151 6asnn
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YacTtb A. TecToBbI€ 3a/jaHNA C MHO>KE€CTBEHHbIM BEIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3a/jlaHMSIX JJaHHOU 4acTH B HayaJjle U/IET YCJIOBUE, a 3aTeM LIeCTb BAPUAHTOB OTBETA (IOJ,
oykBamu oT A fo F). YyacTHHMKaM HE0O6X0UMO ONpPeJIeIUTh, AIBJASETCS JIM KaXK/Abld U3 BAPUAHTOB
oTBeTa BepHbIM (MOAXOAUT Moj GOPMYJUPOBKY 3aJaHHs) WJIU HeBepHbIM (He MOJXOJUT IOJ
bopMynupoBKY 3aZjaHus ). B kax0M 3ailaHuMU MOXET ObITh OT 0 10 6 BEpHBIX BApDUAHTOB OTBETA.

CucreMa OLl€HKU:
3a Kax/Jj0e MpaBUJIbLHO OTMEUYEHHOE YTBEPXKIEHUE MOXKHO Moy4uTh 0,5 6asia

3a Kax/J0€ HelIpaBUJIbHO OTMEYEHHO€E YTBEPXKIECHHE — 0 6as10B

OTBeThI KBEPHO» OYEPKHYTHI
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3aaanue A1l (ID 2) - 3 6a/1a

O6was 0415 8cex apuaHmMos yacms 80nNpoca:
Ha npuBeAeHHOI HMKe KApTUHKE U306paKeHbl KJIeTKU Pa3/IMYHbIX PacTUTE/bHBIX TKaHeH
(a Tak:Ke CTPYKTYPbI M Cpe3bl, HA KOTOPbIX HE00X0JUMbI€e KJIE€TKH IOKAa3aHbl CTPEJKaMH).

PaCCMOTpI/ITe KAPTHHKY " VKAXKUTE AJIAd KAXKAOT0o U3 CJIeAYIOIUuX YTBep)I(AeHHﬁ, ABJIAE€TCA
OHO B€PHBIM UJIX HEBEPHbBIM:

Bapuanm 1:

A) Kk MexaHUYeCKMM TKaHAM (sclerenchyma tissue, collenchyma tissue) oTHocATCA KJ1eTKHU 2, 6;

B) B3pesioM cocTosiHUM npoTomacT (protoplast) oTMupaet y kjeTok 3, 6, 8;

C) B cocTaB NpoBOAALIMX TKaHEN BXOAAT KJIETKU 2, 3, 4, 8;

D) asieMeHTBbI, NOKAa3aHHble HA PHUCYHKe 3 BCTPEYAKTCA TOJbKO V IIBETKOBBIX PACTEHUU
(Angiospermae);

E) ocHoBHas GyHKINSA KIETOK, 0603HAaYeHHbIX IMdPoH 7 — GOTOCUHTES;

F) DOKpBbITHI KYTUKYJION (cuticle) kieTku 1;

Bapuarnm 2:

A) K IapeHXMMHbIM TKaHaM (parenchyma tissue) oTHocsTcs KjieTku 4, 5, 7;

B) uMeroT u3oanaMeTprUyecKyo GpopMy KJIEeTKH 2, 5, 7;

C) aseMeHTBbl, NOKa3aHHble Ha PHUCYHKe 3 BCTPEYAKTCA TOJbKO V IIBETKOBBIX pacTeHUH
(Angiospermae);

D) ocHoBHas QyHKINSA KJIETOK, 0003HAYeHHbIX [UPPOoH 7 — doTOCHHTES;
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E) DOKpBITHI KYyTUKYJIOH (cuticle) kieTku 1;
F) wMoryT 6bITh NIpOU3BOAHBIMU KaMbOUs (cambium) kieTku 1, 3, 4, 8;

Bapuanm 3:

A) kMexaHUYecKUM TKaHAM (sclerenchyma tissue, collenchyma tissue) oTHocATCA KJIETKH 2, 6;

B) B 3pesioMm cocTosiHuM npoTomacT (protoplast) orMupaeT y kieTok 3, 6, 8;

C) wuMeroT M30AUaMeTpPUYECKYI0 GOPMY KJIETKHU 2, 5, 7;

D) asieMeHTBl, NOKa3aHHble Ha pPHUCYHKe 3 BCTPEYAKTCA TOJbKO V IBETKOBBIX pacTeHUH
(Angiospermae);

E) DOKpBITHI KYTUKYJION (cuticle) kieTku 1;

F) BbINOJHAKT 3anacarulyro QYHKIUIO KJIeTKU 0603Ha4YeHHble HUQPoH 5;
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3aaanue A2 (ID 4) - 3 6a/1a

O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:

Humxe npeacTaB/ieHbl H300pakeHUA TUNMMYHBIX BeTKOB (o nudpamu 1-6) v mioaoB (noz
o6ykBamu A-E), xapaKTepHbIX AJISI IECTH Pa3/JIMYHbIX CEMeMCTB LIlBeTKOBBIX pacTeHH .

AN KaXKaoro U3 C/AeAyIiUX YTBEePXKAEHUIl YKaKUTe fABJIAETCA JU OHO BEpPHBIM WJIH
HeBepHbIM:

Bapuanm 1:

A)
B)
0)
D)
E)
F)

Jid ceMelicTBa Po3onBeTHbIe (Rosaceae) XxapakTepeH IIBETOK 4 Y IO A;

JUis ceMeiicTBa JItoTukoBble (Ranunculaceae) XapakTepeH LBETOK 6 U IJI0J] MHOToopelIek E;
Juis ceMeiicTBa bo6oBbie (Leguminosae) XxapakTepeH 1[BeTOK 3 U 1o 606 [

a4 cemeiictBa KpecTouBeTHble (Brassicaceae) xapakTepeH 1IBETOK 6 Y 110 CTpYy4oK [;
Znd ceMeiicTBa [lacieHoBble (Solanaceae) XxapakTepeH 11BeTOK 3 ¥ 1104 Aroza B;

s ceMmeicTBa Jlunelnsble (Liliaceae) xapakTepeH 1[BeTOK 4 v niof /l;

Bapuanm 2:

A)
B)
)
D)
E)
F)

Jis1 ceMelicTBa Po3ouBeTHble (Rosaceae) xapakTepeH LIBETOK 2 U MJ10J, MHOToopelek /l;
A ceMericTBa JlloTuKoBble (Ranunculaceae) xapakTepeH IBETOK 2 Y IJI0Jl MHOToopeniek /I;
A ceMerictBa bo6oBbie (Leguminosae) xapaKTepeH IIBETOK 5 ¥ 1o 606 b;

s cemeiictBa KpectouBeTHble (Brassicaceae) xapakTepeH IBETOK 2 U IJI0J, CTPy40K b;
s cemeiictBa [lacieHoBble (Solanaceae) xapakTepeH 11BeTok 1 u o sirozaa E;

s ceMmeiictBa Jlunelnnsble (Liliaceae) xapakTepeH 1[BeTOK 4 v miof /l;
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Bapuanm 3:

A)
B)
C)
D)
E)
F)

11 ceMercTBa Po3onBerHble (Rosaceae) xapakTepeH HBETOK 4 U 101 A;

A ceMericTBa JlloTukKoBble (Ranunculaceae) xapakTepeH IIBETOK 2 Y IJI0J MHOToopeniek /I;
A ceMericTBa bo6oBble (Leguminosae) xapakTepeH IIBETOK 5 Y 11101 606 b;

44 cemerictBa KpecTonBeTHble (Brassicacedae) XapakTepeH IIBETOK 6 U 04 CTpyYok [;
aas cemerictBa [lacneHoBble (Solanaceae) xapakTepeH IBETOK 3 Y /101 Aroza B;

aas cemerictBa Jlunelinble (Liliaceae) xapakTepeH IBETOK 1 ¥ /10,1 KOpobouka E;
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3aaanue A3 (ID 6) - 3 6a/1a

O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:

BuHceHT Bpaian YuriscyopTt (Vincent Brian Wigglesworth) 3anumasica ucciaesoBaHUSIMUA
MeTaMop$o03a y HACEKOMbIX, UCII0JIb3ysl B KaueCTBe 3KCIepUMEHTa/IbHOro o6beKTa H0Ho-
AMepHKaHCKUX NOLeJyWHBIX KJA0noB (Rhodnius prolixus). /laHHbIe KJIONBI OY€Hb yJ00HBI
AJIS U3ydeHusa MeTamop¢o3a u3-3a CBOUX 0CO0eHHOCTeM: (1) OHU JIMHAT Yyepes 1IecTb AHel
TOJIBKO IOCJIe TOro, KaK HanmblOTCA KPOBH; (2) UX MOKHO MapabUO3MpOBaTh - COEJAUHATH
BMeCTe JBYyX 0CO0ed mepejHMMM KOHLIAMU TaK, YTOObI Yy HUX ObL/Ia OOLAsl LUPKYJISLMA
remMoJiuMQnl.

B 3KcnepuMeHTe MO JeKanuTalMHu OH 3aMeTHJI, YTO eC/JIM 0COOb 06e3rJIaBUTh cpa3y mnocje
KOpMJIEHUS KpPOBbIO, TO OHA He JIMHAET, a eC/JIM roJIOBY YAAJIUTh CIOYCTA TPH AHA NOC/Ie
KOpMJIEHUS, TO JIMHbKA ee NMPOUCXOAMT Ha LIeCTO AeHb. B 3KcnepuMeHTax mo mapa6uosy
060beJUHsAIM HUMG$ dYeTBepTOro Bo3pacTra (nmpejamnocjaejHsAA CTajAuA) U HUMP NOATOro
Bo3pacTta (nmocjeaHsasa craaus). B akcnepuMeHnTe ¢ napa6uo3oM Ne 1 yaanisii 06eMM 0CO0AM
roJIOBbI LeJIMKOM U NMOJIy4aJau MeTaMmop¢ o3 BO B3pOCIAyK0 CTaguI0 (MMaro) o6eux oco6eu - B
cjay4yae HMM@BbI 4YeTBepTOro Bo3pacTa Takou MeTaMopdo3 ObLI NpexAeBpeMeHHbIM (cC
NPONYCKOM cTaauu). B skcnepumeHTe ¢ napa6uo3om N2 2 HUM$e nAToro Bo3pacra yaaasain
rojioBy, a HuMde 4YeTBEepTOro BO3paCTa TOJbKO KOHYUK XO000TKa (A1 006beJUHEHUA
LUPKYJIALUUA reMoauMdbl), HO He roJIOBY, YTO NPUBOAMJIO K OCTAHOBKe MeTaMopdo3a BO
B3POCJYI0 0CO6Gb - BO3HMKasia HMM@Ja mecroro Bo3pacta (AONOJHUTEJbHAsA CTaJMsd, B
NpUpoJe He BCTpeyaeTcH).

Rhodnius HopMasibHOe pa3BUTHE:

o

JKCnepUMEHT C JleKaluTalnuen:

JIMHbKA
KOpMJIEHHE (uepes 6 nHe)
—

yAaNeHHe roJ0BbI He

JIMHAET
KOpMJIeHHe
—_—
/
\ JiiBika
—_—

yAaJeHHe roJI0BbI
(ua 3-uii geHp
nocJjie KOpMJIEHHs)

JKCIepUMeHT c mapa6uosom Ne 1:

HuMa 4-oro
BO3pacTa

yAaneHue roJoBbl
—
lpexxaeBpeMeHHO

B3pocJas 0co6b

JIUHbKA 4% B3apocnas 0co6b
l / - (umaro)
HuMa 5-oro —_—

JIMHbKA

BO3pacTa yAaneHue rojioBbl
nocJe 8 aHeH

JKCIepHUMeHT ¢ mapa6uo3om Ne 2:

yAaneHue X060TKa

nocjye 6 JHeH
T, JIMHbKa HUMa 5-oro
> BO3pacTa

\

{ X
JIMHBKA
/ ”’///,/4—/’— —_—
HuMba 5-oro é . % @

HuMa 4-oro
BO3pacTa

—_—

HHUMOa 6-oro
BO3pacTa

«, »
BospacTa yAaJleHHe ToJ0BbI («nnmnss»)

nocnae 1 gusa
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Kakue u3s NnepeyrucC/ieHHbIX HHXKE 3aKJ/INYEHHU MOXKHO CAeJIaTb HA OCHOBAaHUH NpUuBEACHHBbIX
JKCIIEPpHUMEHTOB:

Bapuanm 1:

A) paa 3anycka Inpouecca JIMHbKM He06XOJAWM CTHUMyJ TOPMOHA/JbHOW NpPUPOAbl («rOPMOH
JIMHbKHW»), KOTOPbIA BblpabaThIBaeTCA B rOJIOBE M HAKAIJIMBAeTCsA B reMoJMMde K TpeTbeMy JHIO
1ocJie KOpMJIeHUS KPOBbIO;

B) kpoMe cTuMysia, 3anyckawuiero JHWHbKY («TOPDMOH JIMHbKW»), B JIdHHOM OIIBbITE
o6Hapy>XMBaeTcA HaJIMYMe CTUMYJIa, 6JIOKMPYIoero MeraMopdo3 HUMQbI BO B3POCAYIO CTaJUIO -
yUMaro («<ropMoH MOJIOJOCTU»);

C) mnapabuo3s AByx ocobel ¢ yZiajieHHeM roJioBbl y 000UX Bcerzia 0yzieT IPUBOAUTD K JIMHBKE;

D) napa6uos aByX ocobell C yAajsieHHWEeM TO0JIOBbl TOJIbKO Yy OJHOW K3 HUX Bcerja OyJeT
6JI0KMPOBATh IPOTEKAaHUe JIMHBKU U MeTaMop($03 U3 HUM)bI B UMaro;

E) crumyn, 6a0kupyromuid MetamMopdo3 HUMOBI BO B3POCAYI0 CTAaJUK — WMaro («ropMoH
MOJIOZOCTH») MOYTH He BblpabaThiBaeTCcsA Y HUMQbI 5-0r0 BO3pacTa U napabuos ee c HUMPoU 4-0ro
BO3pacTa B 3kcnepuMeHTe N2 1 npuBOAUT K MeTaMopdo3y 06ernx ocobel B MUMaro;

F) 3kcnepumeHT N° 2 fgeMOHCTpUpYeT, YTO CTHUMYJ, 3alycKawiiuid metamopdo3 B HMaro
(«ropmoH MeTaMopdo3a») BbIpabaTbiBaeTcd y HUMPbI 4-0ro Bo3pacTa B rOJIOBE, IO3TOMYy ee
napa6buos ¢ HUMPOHW 5-oro Bo3pacTa NpUBeJEeT K OYepeJHOM JIMHbKe W TO0sIBJIEHHUIO
JIOTIOJIHUTEJIbHOM CTaAu HUMbI 6-0T0 BO3paCTa;

Bapuanm 2:

A) paa 3anmycka Ipolecca JIMHbKM He06X0JAUM CTUMYJ TOPMOHAJbHOW NPUPOJbI («TOPMOH
JIMHBKHW»), KOTOPBIX BbIpa6aThIBAETCA B I'OJIOBE M HAKAIJIMBAETCA B reMoJIMMde K TPEeTheMy JHIO
1ocjae KOpMJeHUs KPOBbIO;

B) ynaneHue roJioBbl Ha TPETUM /JieHb IMOCJEe KOPMJIEHHSI KPOBbIO CTUMYJIUPYET 3alyckK
NPOLIECCOB JIMHBbKH, OJIHAKO €CJIM YJIaJUTh FOJIOBY Cpa3y, TO 0COOb He yCIeBaeT MOHATh, YTO OHA
MOKYIllaJia U 3alyCKa JIMHbKU He TPOUCXOUT;

C) KpoMe cTHMMyJia, 3alyCKAlUIero JIMHbKY («COPMOH JIMHbKU»), B JIAHHOM _ OIIBbITE
0O6Hapy>XMBaeTcd HaJIMYMe CTUMYJIa, 6JOKHPYIOIero MetaMopdo3 HUMQbl BO B3POCAYIO CTAJIUIO -
yMaro («ropMOH MOJIOIOCTHY);

D) mnapa6uo3 AByX 0co6el C yajieHHeM roJioBbl y 060UX Bcer/ia 6yieT NPUBOJUTD K JIMHBKE;

E) crumyn, 6a0kupyromuid Metamopdo3 HUMOBI BO B3POCAYI0 CTaJUK — KWMaro («ropMoH
MOJIOJIOCTH») MOYTH He BbIpabaThiBaeTca V HUM@bI 5-0ro Bo3pacTa ¥ napadbuo3 ee ¢ HUMbo# 4-oro
Bo3pacTa B 3kcnepuMeHTe N° 1 npuBOAUT K MeTaMOpdo3y 06eux 0ocobei B UMaro;

F) akcnepumeHT N2 2 1eMOHCTPUPYET, YTO CTUMYJ, GJOKMPYIOIHUNA MeTaMopdo3 HUMPBI BO
B3POCJVIO CTaIMI0 — UMAro («rOPMOH MOJIOJOCTH») BbIpabaThiBaeTcsa V HUMbbI 4-0ro Bo3pacra B
roJIOBe, IO3TOMY ee mnapabno3 ¢ HUMGOM 5-oro Bo3pacTa mpuBe[eT K odepeJHOHW JUHbKE U
MOSIBJEHUIO JOMOJHUTENAbHON CTaAU HUMOHBI 6-0r0 BO3PaCTa;

Bapuanm 3:

A) paaa 3anycka mpoliecca JIMHbKYA HE00XO0JWMM CTHUMYJ TOPMOHA/JIbHOW NPUPOJibl _(«TOPMOH
JMHbKHW»), KOTOPBIX BhIpabaThbiBaeTCAd B I'0JIOBE U HAKANJIMBAETCA B reMoJiuMde K TpeTheMy JIHIO
110CJIe KOPMJIeHUT KPOBbIO;

B) ypaneHue roJsioBbl Ha TpPETHH JeHb IMOCAe KOPMJIEHUSI KPOBBIK CTHUMYJIMPYET 3alycCK
NPOIECCOB JIMHbKH, OJIHAKO €CJIM YJAJUTh T'OJIOBY Cpa3y, TO 0COOb He yCleBaeT MOHAThb, YTO OHA
MOKYIIIaJia U 3aMycKa JIMHbKH He IPOUCXO/IUT;

C) kpoMe CcTUMyJa, 3anycKawUlero JHWHbKY («TOPDMOH JIMHbKW»), B JIAHHOM OIIbITE
00HApYKUBAETCA HAJUYHE CTUMYJIA, 6JIOKUPYIOIero MeTaMmopdo3 HUM@bI BO B3POCAYIO CTAJUIO -
yMaro («roOpMOH MOJIOIOCTH»);

D) mapa6buo3 AByXx ocobell C yJajJieHHWEM TOJIOBbl TOJIBKO Yy OJIHOM M3 HUX Bcerga OyAeT
6JIOKUPOBAThb NPOTEKaHUEe JIMHbKU U MeTaMOpP$03 U3 HUMOBI B UMaro;
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E) Tosnbko y HuMGbI 4-0ro Bo3pacTa CHHTE3UPYeTCA ClelUaJbHbIA CTHMYJ, 3alyCKaloLiun
MeTamopdo3 B umaro («ropMoH Metamop¢dosa»), mo3ToMy B 3KcrnepumeHTe N2 1 mapabuos c
HUMPOH 5-0ro Bo3pacTta NpUBOAUT K MeTaMopp 03y 06enux ocobel B UMaro;

F) oskcnepumeHT N2 2 jeMOHCTpUpYeT, YTO CTUMYyJ, 3amnycKamoluid MeTamopdo3 B HMaro
(«ropmoH MeTaMopddo3a») BbrIpabaTbiBaeTcd y HUMPBI 4-0ro Bo3pacTa B roJioBe, IO3TOMYy ee

napabuos ¢ HUMPOW 5-oro Bo3pacTa NpUBEJEeT K OYepeJHOM JIMHbKE W TOSBJIEHUIO
JIOMOJIHUTEJIbHOM CTaiu HUMGbI 6-0T0 BO3paCTa;
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3aaanue A4 (ID 8) - 3 6a/1a

O6was 0415 8cex 8apuaHmMoe8 4acms 80nNpoca:
Ha npuBe € HHOM HM>Ke PUCYHKE U306 pakeHbl MpeCTaBUTE/IM KOCTHBIX PhIO.

35%%3-«»-..

00 40

HUcnosib3yss KapTMHKY M Bamu TeoperuyecKkue 3HaHHUS YKaXKUTe JAJAA KaXKAOro Mus3
CJIeAYIOLIUX CYKAEHUI ABJIAETCSA OHO BEPHBIM WJIU HET:

Bapuanm 1:

A) y Bcex MpUBENEHHBIX PbIO 0 OAHOMY CIMHHOMY IJIABHUKY;

B) Bce UMeNT abepHYI0 KPBILIKY;

C) oco6u c HoMepamu 1 U 3 oTHOCcATCA K oTpAay OKyHeo6pasHble (Perciformes);
D) yBcex M3006paKEHHBIX PbIO MPOMbIC/A0BASA JIIMHA TeJia 60Jibllle er0 BBICOThI;
E) yocobu 2 XBOCTOBOM MJIaBHUK BbINMYKJIbIH;

F) 0co6b 4 uMeeT KTEHOWHYIO YellyIo.

Bapuaum 2:

A) yBcex pbl6 UMeTCS GPIOLIHbIE [IJIABHUKH;

B) Bce npuBeJéHHbBIE IPeACTABUTENN UMEIOT I1JIaBaTeJbHbIN NY3bIPh;

C) ocobb 2 oTHOCUTCA K oTpsAAy JlococeobpasHble (Salmoniformes);

D) yoco6u 1 6prouiHble NJIaBHUKU HaXOASATCS JlaJIeKo M03a/iU IPYIHbIX;

E) 0c06b 4 uMeeT NUMKJIOUJHYIO YeUIYIO;

F) y ocobu 1 m 4 aHa/lbHOe OTBepCTHE HAXOAMUTCA MO33JHM IOCJAeJHEro Jydya aHaJbHOTO
IJIaBHHUKA.

Bapuanm 3:

A) y Bcex U300paKeHHbIX Pbl6 UMEETCS MapHbIA aHATbHbBIH MJIABHUK;

B) yocobu 3 uMeeTcs KI0aKa;

C) ocobu 2 u 4 oTHOCATCA K oTpAay Kapnoo6pasuele (Cypriniformes);

D) yoco6u 4 6prouiHble NJIABHUKYA HAXOAATCH 3HAYUTENbHO 1103311 I'PYAHBIX;

E) yoco6u 3 xeayoK BblpaxKeH 60Jiee CUJIbHO, YeM Y 0CO6OH 4;

F) U3 npuBeseHHBIX Ha U300paXKEHHUSIX BU/IOB XUIHBIMU CYUTAIOTCS 0COOU 2 U 3.
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3aaanue A5 (ID 9) - 3 6a/1a

O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:

Ilepea, Bamu pe3ysibTaTbl NPUMEHEHUSA OJHON M3 3KCIEPUMEHTA/IbHbIX BAaKIUH MNPOTHUB
HOBOM KOpPOHAaBUPYCHOM HMH(PEKLUH B TpexX Nomyjasanuax HcneiTyembiXx. [lepBoi rpymnmne
NPOBOAN/IACh BHYTPUMBILIEYHAasA UHbEKIUA B A03e 1x10'! BupycHbIX yacTui, (vp) Ha MJI
pacTBopa, BTopoii rpynne — 5x10"° BUpyCHBIX YacTUI, Ha MJI, a TPEThd IpyIna moJay4unia
J1ane60 (pacTBOp - «MyCTBIWIKA», HE COAep KaliMi BHPYCHBIX 4YacTul). HIMMyHOreHHOCTh
BBeJéHHOI0 Npenapara olneHuBajiach yepe3 14 u 28 aHell nyTeM NnojAcYeTa TUTPA aHTUTEJI
(GMT), nmoay4eHHOro B XoJe peakuuid HMMMyHOopepMeHTHOro aHaausa (MPA) npu ux
B3aUMO/JENCTBUM C penentop-csi3biBawiuMm agomeHoMm (PCJ — Receptor binding domain,
RBD) BHpYCHOro r/iuKOnpoTeuHa M B X0/ie peaKUuy HeldTpa/iu3alud BUPYCOB B KyJbType
KJIETOK.

Turp ANTHTE, CB3ANHBIX C PCH B xone UPA (14 1) Turp AHTHTE1, CBA3ANHBIX ¢ PC,'I B xone UDA (28 1)
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PaCCMOTpI/ITe KAPTHHKY " VKAXKUTE AJIAd KAXKAOT0o U3 CJeAYIIux YTBep)l(AeHHﬁ, ABJIAEeTCA
OHO B€PHBIM NI HEBEPHBIM:

Bapuanm 1:

A) Jossg BaKIMHUPOBAHHBIX JIMI, YV KOTOPbIX Oblja 3aperdCcCTPUPOBAHA CEPOKOHBEpPCUd (3/eCh:
DPOCT THUTpA aHTUTEeJ B 4 W 0GoJiee pa3 N0 CPABHEHUIO C MCXOJHbIMH 3HAYE€HHSIMH), BbIpocja
OpuMepHO B 2 pasa ¢ 14-ro no 28-o JHY;

B) TuTpbl HEUTPATU3YIOIIMX AHTUTEJ MPOTUB )KUBOTO KOPOHABUPYca HA 28-U JeHb 0Ka3aJUCh B
Cpe/iHeM BbIIlIe, YEM TUTPBI aHTUTEJ], oJiydeHHble B X0/ e MDA Ha 14-i1 1eHb;

C) HMMMyHOreHHOCTb BHYTPHMBILIEYHO BBEJIEHHOTO pacTBOpa He pasjuyanach Cpeau
Y4aCTHHUKOB BCeX TPeX rPyI;

D) TuTpbl aHTUTEJ B JBYX BaKIIMHMPOBAHHBIX MPOTUB BUpYyCa TPYINax BbIPOCAU 3HAYUTENbHO
CUJIbHee, YeM B rpyiniie nJjane6o;

E) Tutpsl IgG B oTBeT Ha UHPEKIMIO B OpraHM3Me HAYMHAIOT PacTy paHbllle, YeM TUTPHI IgM;
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F) CreayeT 0XWJAATh, YTO B TPYNNax JIMI, KOTOPbIM Oblia BBeJieHA BAaKIIMHA C BUPYCHBIMU
YyacTUllaMHy, OyJeT vyallle pPerucTpUpOBaThCA TakKoe HexeJaTeJbHOE sBJEeHHE BCIeJCTBUE
BBeJIeHUS BAKIMHbBI, KaK JIMXOPAJJOYHbIM CUHAPOM, YEM B I'pVIIIeE MJale60;

Bapuanm 2:

A) [lons BaKLIMHUPOBAHHBIX JIML, Y KOTOPbIX Oblia 3aperucTpUpoOBaHa CepOKOHBepCUs (3/ech:
pOCT TUTpaA aHTUTeJ B 4 U 6oJiee pa3 MO0 CPAaBHEHUIO C UCXOHbIMU 3HAYE€HUSIMHU), 32 2 HeJleJIU He
M3MeHHUJIach;

B) HMMMyHOreHHOCTb BaKLIMHBI OKa3ajachb Bblllle B IpyIIe JIML, KOTOpble NOJTYYUJIN UHBEKLHIO
npenapara, cogepxaiero 5x10'° BUpycHbIX 9acTuL Ha MJT;

C) TuTpbl aHTUTE] B JBYX BAaKIIMHUPOBAHHBIX NPOTHUB BUPYyCA IPYIIAX BbIPOCJU 3HAYUTEJIBHO
cuiibHee, YeM B Ipynie njaane6o;

D) Twutpel IgM B oTBeT Ha MHQEKIMIO B OpraHM3Me HAaYMHAIT PacTy paHblile, Y4eM TUTPLI IgG;

E) Cneayer oXujaTh, YTO B TpyINax JIMIL, KOTOPbIM Oblla BBeJeHAa BaKIMHA C BUPYCHbIMU
YacTUllaMy, OyAeT 4Yalle PerucTpPUpOBAThCA TaKoe HexeJaTeJbHOe sBJIEHHE BCJIECTBHUE
BBeJIeHUS BaKIMHbI, KaK JINXOPAJ0YHbIA CHHJPOM, YeM B IPYIIIe Maane6o;

F) Cnepyer oxupaTb, 4yTO 6OJibllle BCETO HeXesaTeJbHbIX SIBJEHUN BCJIeJCTBUE WHDBEKLUU
npenapara 6yZieT 3aperuCTpMpoBaHoO B IpyIie mnaauebo.

Bapuanm 3:

A) Jlons BaKUMHUPOBAHHBIX JIML, y KOTOPbIX Oblja 3aperucTpUpoBaHa CEpPOKOHBepcUs (3/ecCh:
pPOCT TUTpaA aHTUTE] B 4 U GoJiee pa3 Mo CPAaBHEHUIO C UCXOAHBIMU 3HAYEHUSMHU ), 3a 2 HeJleJI He
VM3MEHMJIaCh;

B) TuTpsl HeUTPaJU3YIOLKUX aHTHUTEJ IPOTUB KMUBOTO KOPOHABUpYyca Ha 28- JleHb OKa3aJIUCh B
CpeAHEM Bblllle, YeM TUTPbI aHTUTEJI, MoJydeHHbIe B xoJe UDA Ha 14-1 feHb;

C) HMMMyHOreHHOCTb BaKLMHbI OKa3ajachb Bbllle B PYIIlE JHI, KOTOpPbIe MOJYYUIA UHBEKIUIO
npenapara, cogepxaiero 5x10*° BUpyCHbIX YacTHI| HA MJI;

D) TuTpel aHTHTeJ B JBYX BAaKIMHWPOBAHHBIX NPOTUB BHPYCA rPyNNax BbIPOCAMA 3HAYUTEJIbHO
CUJIbHee, YeM B rpyiiie nJjane6o;

E) Tutpsl IgM B 0TBeT Ha UHEKIIMIO B OPraHM3Me HAYMHAIOT PAacTy paHbllie, YeM TUTPHI IgG;

F) Cneayer o0XujaaTb, 4YTO O6OJIibllle BCEro HeXeJAaTeJbHbIX SIBJIEHUN BCJEJICTBUE WUHDBEKIUU
npenapara 6y/ZleT 3aperucTpUpOBaHO B rpyIIie niaaneobo.

12
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3aaanue A6 (ID 12) - 3 6a/1a
O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:
U3BecTHO, 4TO y JlI0AeM, CTpajalIMX HapKoJiencuel, T.e. NaTOJOTHYeCKOM [JHEBHOM
COHJIMBOCTBIO, CHU>KEHA AaKTHBHOCTb OPEKCHHOBBIX HeWpOHOB. Ha pucyHke BHU3Y
CXeMaTHU4HO NpeJCcTaBJ/ieHa PoJib OPEKCUHOBBIX HEMPOHOB JIaTePAJIbHOI0 rMNoTajaMyca B
peryJjisinuy anneTuTa, 604pCcTBOBAHUA, SMOLMOHAJIBLHOr0o GOHAa U CHOHTAHHON pU3NYeCKOM
AKTUBHOCTH. 3eJIeHble CTPeJIKM 0003HAYalT aKTUBHpywlue 3¢pdeKkThl, KpacHble JUHUHU —
UHruoupymwiue 3¢ PpeKThbl.

MOTOPHAA KOPA TMIMMOKAMI

& G —

~

OPEKCUHOBBIE
HEWPOHbI

LEHTP

ronogA
yente (BA)
MOOLLPEHUA ‘

IPE/IUH '

LEHTPbI
5OJPCTBOBAHMA

| ueHtP
CbITOCTU

> LIEHTP CHA
- (TAMIK)

’

-

-

BCACBIBAHVE HMPOBASA
[/IKOKO3bI B KMLLKE N Ak
U3yunTe cxeMy M YKaXKUTe MJIA KaXKAOro M3 CJIeAYWIIUX YTBEpP)KAEHUH, ABJIAETCA OHO

BEePHBIM UJIA HEBEPHBIM:

Bapuanm 1:

A) MHBeKIUd OpeKCUHA B KeJIYJOYKH MO3ra NOBbIIIAeT allleTUT;

B) akTuBUpYyMOllee JelcTBUe HAa LEHTP HACbILUeHUs Y WHCYJHUHA 6oJiee AJUTENbHOE, YeM Y
JIENITUHA;

C) aHTaroHHWCTHI pelenTOpPOB OPEKCUHA UCIOJIb3VIOT B KaYeCTBEe CHOTBOPHOTIO;

D) opekcHH yrHeTaeT NPOCTPAHCTBEHHYIO NaMSTh;

E) opekcHH cnoco6CTByeT NOHMKEHWIO apTepUaJbHOrO0 JaBJe€HUS W YacTOThbl CepJedyHbIX

COKpallleHHH;

F) azeHO3WH KakK MpPOJAYKT 3HepreTuyeckoro metaboausama AT®P yrHeTaeT OpeKCHHOBBbIE

HEeVPOHBL

Bapuanm 2:

A) ecsnm y nanueHTa yAaJUTh YacThb XKeJyAKa, OH OyAeT yallle UCTIbIThIBATh FOJIOJ;

B) akTuBUpyOllee AeNCTBUE HA LIEHTP HACBIIIEHUs Y HUHCYJHUHA OoJjiee AJUTEJbHOE, YeM Y
JIENITHUHA;
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C) aHTaroHHUCTHI peleNnTOPOB OPEKCUHA UCIOJIb3VIOT B KAYeCTBE CHOTBOPHOTIO;

D) opekcuH moBbimaeT 3QpGeKTUBHBIA PACX0/l NOTPe6dAeMbIX KaJOPUM 3a CYeT MOBBIIEHUA
COOHTAaHHON GU3NYECKON aKTUBHOCTH;

E) ywofed c HapKoJiencven Jallle pa3BUBaeTCH 3aBUCUMOCTb OT HAPKOTHUYECKUX [IpenaparTos;

F) yawpel c caxapHbIM AMabeTOM BTOPOr0 THIA YPOBEHb OPEKCHHA B MJIa3Me KPOBHU MOBBIIIIEH;

Bapuanm 3:

A) ecav y manueHTa YAAJUTh 4acCTh XKeJy/IKa, OH Oy/IeT Jyallle UCIbIThIBATb 'OJIOJ;

B) y smogeld ¢ oXUpeHHEM THNOTAaJaMHUYeCKHe IeHTPbl ToJIoZa M HachbllleHUus 6oJjiee

YYBCTBUTEJIbHBI K JIENITHHY, YEM Y 3[I0POBBIX JIIO/IEH;

C) opekcuH noBbimiaeT 3QQPEKTUBHBIN pacxo[, NoTpebgeMbIX KaJOPUW 3a CYeT IMOBBLINIEHUS
COOHTaHHON QU3MYECKOU aKTUBHOCTH;

D) B __4Ype3MepHO BBICOKHUX KOHIIEHTpAUMSAX aAKTUBUPYIOUMKA 3bdeKT opeKCcMHa Ha

CEPOTOHUHOBBIE S/IPA CHIXKAETCS, YTO MOXET CTAaTh IPUYUHOM JeNIPECCUH;

E) opekcuH yrHeTaeT NpOCTPAHCTBEHHYIO MAMSTh;

F) ageHO3WH KakK MNPOAYKT 3HepreThyeckoro MeTaboausma AT®P yrHeraeT opeKCHHOBBLIE

HEHPOHBL.
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3aaanue A7 (ID 13) - 3 6a/1a

O6was 0415 8cex 8apuAHMoO8 4acms 80NPocCaA:

3a4yacTyl0 B MeTaGo/IMYeCKHMX MNyTAX BO3HHKAaeT HeO06XO0AUMOCTb B OCyLIeCTBJIeHUH
IepecTPOMKH YIJIEpOJHOro CKeJleTa coeAWHeHUA. B paae ciayyaeB JAaHHBIA Iponecc
KaTa/IM3UupyT ¢pepMeHTh], Ha3biBaeMble TpaHcKeTos1a3aMu (TK), TpaHcanabgosiazamu (TA)
U anbjosia3amu (A). B BepxHell 4YacTHM pHCYHKa Bbl MOXKeTe BH/JEeTb YNpOIIEeHHbIe
MeXaHU3Mbl PYHKIMOHHUPOBAHUA JAHHBIX O0e/IKOB. U30rHyThIMH CTpe/IKaMH O0003HAa4YeHa
MHUrpanus mnapbl 3JIeKTPOHOB. OGpaTuTe BHHMAaHME Ha TO, 4YTO TPAHCKETOJIa3bl
CTaOMJIM3MPYIOT OTpPHMLATE/bHBIM 3apsj HAa o-yrjepoje KapGOHWJIBHOW TIpynnsl, a
TpaHcaJ/b/0/1a3bl M ajIbA0JIa3bl — Ha B-yriiepoae.

TpaHckeTonasa (TK): TpaHcansgonasa (TA): Anbponasa (A):
I I |
LC—O I C= C=0 | |
o =" | c=o0|+ | | | C=0 , C=
—C— —= — + —C— —= P m—
------ (I:[s —C= —f|3—
P \ | O \ $ . Y
O ? (|:=o ‘ |
0. \
e —
0—C— LSe” ?—0
! ! —c—  CoeauHeHusa-kaHauMOaTbl: 1
CH,0H
HekoTopblii MeTabonuyecknii NyTb B OpOXoKax: O_(|;_ é_;
| I i
CH,OH Os-H | o h HO-C~H
7o H-C-0H ) il H-G—OH
—C— 1 =
HO-C—H i Ose-H H—-C—-OH ¢=0 H—C—OH
i H—-C—OH i ' CH,0—Ph :
H—-C—-OH 7 h-b-on H=-C—OH CH,O0—Ph 2 H—C—OH
H—C—OH EHo—ph H-G—OH CH0—Ph
CHO0—Ph X ? H—C—OH \Y|
i v \Y%
+ A ? ? CH,O—Ph O« _H
O\\ /H TK I Y W ) F + OC‘.‘C/H CHon \9
3 /2 30/ 4 | {=o H-C-On
H-C—OH ; X Os_H H=C—OH i HO-C—H
P Z G aCT H—C—OH H—C—-OH i
CH;O0—Ph I . I H-C—OH
Fh H—C-0OH - CH,0-Ph i
7 CH,0—Ph H—C—OH
H=Gon H—C—OH
H=G-oH CH,0—Ph
CH,O—Ph 2

Tak:ke Ha pUCYHKe MNpPeACTaB/JIeH HEKOTOPbI MeTa00/IMYeCKUA MNyTh, NPOTEKAKIUil B
Apoxckax (Saccharomyces cerevisiae). [lyHKTUPHBIEe CTpeJIKM 0003HAYalOT CepUU peaKu M
usomepusanuu. Ph coorBercTByeT dpocdaTtHoiu rpynne. /i peakuudt 3 4 4 Mbl yMbILIJIEHHO
He yKa3a/ii Ha3BaHMs ¢{epMeHTOB, KoTopble ux KartaausupywtT. X, Y, Z, W, F u G
NpeACTaBJIAKT CO00M 3aliM(PpPOBaAHHbIE COeJUHEHUS], HEKOTOPbIe U3 KOTOPBIX MOTYT ObITh
NnpeAcCTaB/IeHbl B MPaBOM 4acTH PUCYHKa. U3BeCTHO, YTO KOJIMYECTBO aTOMOB yrJjepoja B
coeauHeHUAX Z v G AEeHTUYHO. BHUMaTe/IbHO PaCCMOTPUTE BCE CXeMbI U BbIGEPHUTE BEPHbIE
yTBEpPXKAEHUS:

Bapuanm 1:

A) CoepuHeHue Z - 3TO coeIUHEHUe-KaHAUAAT ;

B) CoeauHenue Y - 3TO coeAuHeHHe-KaHaAUAAT 1V;

C) Coeaunenue F - 510 coegnHenue-kanauaar Il;

D) CoenuHenue G — 3T0 MeTabOJIUT IJIMKOJIN3A;

E) Peakyuio 4 kaTa/M3upyeT TpaHCcaab/A0/1a3a;

F) IlpeacraBsieHHBIN MeTab0JANYEeCKUN 0yTh YaCTHUYHO 4yo6JupyeT byHKINU
neHT030$0chHaTHOrO NyTH, 3 UMEHHO — IOCTaBJIgeT CYOCTPAThI 1J1 CHHTe3a HYKJIEeOTU/I0B.

Bapuanm 2:
A) CoenvHeHue Z - 3To coeiuHeHUe-KaHauaaT II;
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B) CoenuHeHue Y - 3To coeiMHeHUe-KaHauaaT IV;
C) Coenunenue F - 3T0 coeauHenue-kauauaart Vi;

D) CoeauHenue G — 3T0 MeTA60JUT IJIMKOJIN3A;

E) Peaknuio 4 kaTasuM3upyeT TpaHCa/lb/0J1a3a;

F) IlpexcraByieHHBbIN MeTaboJIMYeCcKUI nyTb YaCcTHUYHO Ly6aupyeT byHKINU
neHT03000c)aTHOro NyTH, a UMEHHO — NI0CTaBJIdeT CyOCcTpaThl 419 CUHTe3a HYKJIeOTHU/IOB.

Bapuaum 3:

A) Coepunenue G — 3TO coeJUHeHWe-KaHAUAAT I;

B) CoenuHeHue Y - 3TO coe/JUHEHUEe-KaHAUAAT V;

C) CoenuHenue F - 3T0 coenuHenve-kauauaat II;

D) CoenvHeHue Z — 3TO MeTabOJUT IJIMKOJIN3A;

E) Peakyuio 4 kaTa/M3upyeT TpaHCaAb/0/1a3a;

F) IlpeacraBieHHbIN MeTaboJnYecKUn nyThb YAaCTUYHO AyOsinpyeTt bYyHKIIMH
neHT030b0oc)aTHOr0 NyTH, A UMEHHO — IOCTABJSIET CYOCTpaThl JAJis CAUHTE3a HYKJIE€OTHU/IOB.
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3aaanue A8 (ID 14) - 3 6a/1a

O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:

Ha pucyHke nso6pakeHa KpaHe ynpolleHHasA cXxeMa HEeKOTOPbIX NIPOLeCCOB, IPOTEeKaK X
B B-KJeTKax noJxeayA04Hon xese3bl MblliM (Mus musculus). Cokpamenusi: P - pocpaTHasn
rpynna; KK - >xupHaa Kuciaota; CoA - kopepmeHnT A; 20-HETE - ruapoxcuiupoBaHHOe
NpPOU3BOJAHOEe apaxuAaoHOBOM Kucaotel; PIP2 - ¢ocharnaunimnosuron o6ucdocdar; IP3 -
uHosutoaTpuchpocdar; DAG - guanuiaraupepos; '’AMK - y-amMuHOMac/AsgHasA KHUCJIOTA.
HasBaHMA 6eJIKOB Mbl YMBILIJICHHO He pacliudppoBLIBaeM.

XUIOMUKPOH

IMnma —— WHrubupoBaHue

JKuposBbie KIeTKu

\ L o — AKTuUBaL s
Jlenrtuu IoKosa /\

2 (P) [10K03a +>
STAT / A aro/ane
I'nukonu3s

Lukn Kpe6ea | Coh

o
Wi
\X‘QQ o
,WV\Y“V:)S\\A“““ Jenonsapusanys
o® IP; peyenmop MeMGpaHBbI

Q WNHcynuH

M ATO

PasnuuHble ey anynuHa
reHbl MUIIEHU

BHMMaTe/IbHO PaCCMOTPUTE PUCYHOK, NIOCJ/I€ Yero BbIGEPHTE BepHbIe YTBEPXKAEHMSI:

Bapuanm 1:

A) CnusaHue Be3UKyJ, HECYLUX HMHCYJWH, C KJIETOYHOM MeMOpaHOW HMHrUOUpyeT BbIOGPOC
MHCYJIMHA C |eJIblo 0becriedyeHus1 OTpULiaTeJIbHOU 0O0paTHOW CBA3Y;

B) I[lpu anvTesbHOM TOJIOJ@HUU Y KUBOTHOIO YCHUJIMBAETCS JIMIOJIM3 B KUPOBOW TKaHH, YTO
NPUBOJUT K POCTY KOHLIEHTPALMKU CBOGOJHBIX XUPHBIX KUCJOT B KPOBU U, COOTBETCTBEHHO, K
aktuBauuu FFAR1 u nocseayoiemMy BbIOpOCYy UHCYJIMHA;

C) Peaknusg 1 Tpeb6yeT 3aTpaT sHeprun AT®;

D) B npouecce 2 y4acTBYIOT OKCUIOPEAYKTA3BI;

E) bBesok Karp ocymecTB/sieT akTUBHBIN nepeHoc K* yepe3 MeMOpaHy;

F) VYBenuuyeHue >XUPOBOW Macchl TpeOyeT MOBBIIIEHWS KOHLEHTPALLMM MHCYJMHA B KPOBU C
LeJbl0 00ecrneyuThb 0a30BbIM MeTabO0/M3M aJUNOLUTOB, UMEHHO NO3TOMY JIENITHH yCUJIUBAET
BbIOPOC MHCYJIMHA;
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Bapuanm 2:

A) Ynorpeb6JieHMe KOHIEHTPUPOBAHHOIO pacTBOpa IJVIIOKO3bl MpUBeJeT K JeNoJgpU3alyu
KJIeTOYHON MeMOpaHbI;

B) Ilpu nob6aBieHuy ano-GopMbl ObIYbEr0 CHIBOPOTOYHOIO aJbOYMUHA K INEePBUYHOU KYJIbTYpe
B-KJIeTOK ceKpeLys UHCYJIMHA CHUXKAeTcs;

C) B npouecce 2 y4acTBYIOT OKCUOpPEeAYKTA3bI;

D) B HekoTOpbIX KJIeTKax uesJOBeKa MNPUCYTCTBYIOT BapuaHThl Oesnka ObR, y KoTopbix
BHYTPUKJIETOYHBIA JJOMEH YKOpPOYeH M0 NYHKTUPHOH JUHUM, - B oTauuve oT ObRb oHu He
006J1a1al0T KHHA3HOW aKTUBHOCTDIO;

E) 3ddekt TAMK Ha BrI6pOC HHCY/IMHA OPOABAAETC ObICTpee, Hexenu 3QdeKT JenTrHa;

F) IlIpouecc 4 conpoBoXJaeTcs YaCTUYHBIM IPOTE0JIU30M.

Bapuanm 3:

A) CnuaHue Be3MKyJ, HeECYLUX MHCYJMH, C KJIETOYHOM MeMOpaHOW HHIrubupyeT BbIOPOC
MHCYJIMHA C 1]eJIbl0 06ecrieyeHus OTpULIaTeJIbHON 06paTHOU CBA3Y;

B) Ilpu gob6aBaeHUU ano-GopMbl GbIYbErO0 CbIBOPOTOYHOrO aJIbOYMUHA K NEePBUYHOU KYJIbType
B-KJIeTOK ceKpenus MHCYJINHA CHUKAETCH;

C) Bopouecce 3 yyactByeT ['TP;

D) B HeKOTOpbIX KJeTKaX 4YeJIOBeKa IPUCYTCTBYIOT BapuaHThl Oeska ObR, y koTopbix
BHYTPHUKJIETOYHbIN [JOMEH YKOpPOYeH IO NYHKTUPHOW JHUHUM, - B oTau4yde oT ObRb oHu He
006/1a1al0T KWUHA3HOM aKTUBHOCTbIO;

E) bBesnok Karp ocymiecTB/sieT akTUBHBIN nepeHoc K* yepe3 MeMOpaHy;

F) 3ddext TAMK Ha BrIGpOC HHCY/IMHA OPOABAAETCH ObICTpee, Hexeau 3P eKT JenTUHa;
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3aganue A9 (ID 15) - 3 6as1a

061146151 0.5 8cex 8apuaHmMos 4acms eonpoca:
l'[epe,a BAMH 3JIEKTPOHHAA MUKPOPOTOTPpapurusa HEKOTOPOTro OpranvusMa.

SR : ; &L S
PaccMoTpuTe KapTHHKY U YKAXKUTe AJi KaKJ0ro U3 CAeAyIHX YTBEPXKAEeHUH, AB/ISIeTCs
OHO BEPHbIM WJIU HEBEPHBIM:

Bapuaum 1:

A) Ha pucyHke nokasaH NpoKapuOTU4YECKUH OPTaHU3M;

B) /[lind cBoero pasBUTUSA 3TOT OPraHU3M HYXKJAETCs B KJIeTKe OaKTEepUHU;

C) /[lns cBoero pa3BUTHS 3TOT OPraHU3M HYXKJAETCS B 3yKapUOTHUYECKOU KJIETKE;
D) 3toT opranusm He coaepkut JHK;

E) B reHome aToro opraHusma 3akoAupoBaHbl GepMeHThI I[HKIa Kpebca;

F) 060.J04Ka 3TOro opraHrMamMa 06pa3oBaHa 6eJKaMu;

Bapuaum 2:

A) Ha pucyHKe noka3aH NpOKapUOTUYECKUN OpraHU3M;

B) 3TOT opraHu3Mm UMeeT pubOOCOMBI;

C) [.nd cBoero pasBUTHUS 3TOT OPraHU3M HYXKJAETC B KJIETKe GAKTEPUHU;
D) 3ToT opraHusM croco6eH CaMOCTOSITEJIbHO CHHTE3UPOBATh OEJIKH;

E) BreHome sTOro opraHvama 3akoUpoBaHbl GepMeHTbI ITIMKOJIN33;

F) 060s104ka aTOro opranMsaMa o6pa3oBaHa JUIHUAAMU;

Bapuanm 3:

A) 3ToT opraHusM uMeeT pubOCOMBI;

B) /LA cBoero pasBUTUSA ITOT OPraHU3M HYXKJAeTcs B KJIeTKe 6aKTepUH;

C) /lns cBOoero pasBUTHSA 3TOT OPraHM3M HYXKJAeTCs B 9YKapUOTUYECKOM KIIETKe;
D) 3toT opranusm He coaepkut JJHK;

E) BreHoMme 3TOro opraHusma 3akoJUpoBaHbl GpepMeHThbI IIMKOJIN3a;

F) 0O6oJi04ka 3TOro opraH1u3mMa 06pa3oBaHa 6eJIKaMu;
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3aaanue A10 (ID 16) - 3 6a1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

TAL-6es1iku - 3TO (aKTOpbl TPAHCKPUNIHUU (PUTONATOT€HHbIX GaKTepUH, C NMOMOUIbIO
KOTOpPBIX 3TH OaKTepuM PperyjupylT 3KCIPecCHul0 TeHOB pacTeHus-xo3suHa. /JIHK-
CBA3bIBawIue aAoMeHbl TAL-6Ge/IKOB NOCTpOeHbl M3 MNOBTOPAKMIMXCA 6JI0KOB mo 34
AaMUHOKHUCJIOTHL. CyliecTByeT HECKOJIbKO THUIOB TaKHUX NMOBTOPOB, KOTOpbIe pPa3/IM4aloTCs
AMHUHOKMCJ/IOTHBIMU OCTaTKaMM B 120M U 130M NMoJIOKeHUAX KaXKA0ro noBTopa. OCHOBHbIE
noBTopbl Ha3biBawTc HD, NG, NS, NI, NN u 1G. Bame 3aganue - pacuuudppoBatb koj TAL-
0eJIKOB - NOHATb, K KaKUM HYKJIeOTHJaM (MJH NOC/AeA0BaTEe/JbHOCTAM M3 HECKOJIbKHUX
HYKJIEOTH/A0B) cnenudpryeH KaKAblii TUIl HIOBTOPOB.

A pacuivdpoBKH ObLI NMOCTAaBJIEH CAEAYOUIMI 3KcnepuMeHT. B KjeTKM Jiucra Tabaka
BBO/J WM reHeTUYeCKHe KOHCTPYKIHMH, CoOJepKaliue reH 6eTa-rialoKypoHuaassl (uidA) nog,
KOHTpoOJIEM ¢Ja6oro (MMHUMaJbHOI0) mpoMoTopa pBs4, TpaHCKpUNLUA € KOTOPOro B
orcyrctBuM TAL-6GesIKOB uaeT Ha HU3KOM (6a3oBoM) ypoBHe. ®PepmeHT OeTta-
IJIOKYpOHHM/a3a MpeBpallaeT OGecCUBEeTHBI Cy6CcTpaT B NPOAYKT cUHero nBeta. Kpome
MHUHHUMAJILHOI'O MPOMOTOpPA B reHeTHU4YeCKHMe KOHCTPYKUMM J00aBJA/IM NpeAloJiaraemMble
caTtbl cBA3biBaHMA TAL-6enkoB Hax2, Hax3 um Hax4 (mo oaHOMy cailiTy Ha KaXKAYI0
KOHCTPYKIUK0). KpoMe reHeTM4eCcKHX KOHCTPYKIMI C TreHOM OeTa-TJIOKYPOHUAA3bl B
JIUCThsl TabaKa BBOAWIM reHbl 3TUX TAL-6esikoB. 3aTeM K JIMCTBSAAM A006aBJIAJIUA CyOoCTpaT
O6eTa-rJINKypOHHM/AAbI U CJIeAU/IN 32 U3MEHEeHHEeM OKPACKH JIMCThEB.

Huxe mokasaHbl NOC/Ie40BaTeJAbHOCTU CaWUTOB cBA3biBaHUA TAL-6enkoB (Hax box A-C), a
TaKXKe I0C/IeJ0BaTeJIbHOCTH NOBTOPOB B KaxAoM u3 TAL-6enkoB. Kaxapiii U3 caliTOB
CBSI3bIBAHUS HAYMHaeTcA ¢ HykaeoTtuaa T.

TAL-6enku MosTop!

1 234 5 6 7 8 9 1011 121314 1516 17 18 19 20 21 22
Hax2 NNIG NG NINGNGHD NGHD NIHD NIHD NG HD NG HD HD NG NG NI NG

Hax3 NI HD NIHD HD HD NS NS NS HD NI NG

Hax4 NIHD HD NGNS NS NIHD NG NINS NING NI NG

CawnTbl cBA3biBaHUA TAL-6enkos

Hax-box uidA
[FHaxbox | uidA_ >
lMpomoTop pBs4

Cxema aKcnepumeHTabHOM
reHeTU4YECKOM KOHCTPYKLUUHU

Haxbox A TACACCCAAACAT
Haxbox B TACCTAAACTAAATAT

HaxboxC TGTTATTCTCACACTCTCCTTAT

Ha rpaduke HM>Ke MOKa3aHbI pe3ysibTaThl ONMCAHHOTO onbiTa. Hag rpagpukom nmoamnycaHbl
KCII0/Ib30BaHHbIE CAlTHI CBSA3bIBAHUS, a NOJ, rPapUKOM - MCNOib30BaHHbIE TAL-Ge/IKHU. «-» -
OTPHULATE/bHbIH KOHTPOJIb — B JINCThsI BBOJAMJIACh TOJIBKO KOHCTPYKIMSI C TeHOM uidA.
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Hax box A Hax box B Hax box C

8 -
7
6 -
5_ - -
4
3
2
4 -

yCnoBHble egUHULLbI

AKTUBHOCTb 6eTa-rmn IOKYPOHMAQa3blI,

>

OV o) ™ - Qv 3e)
FCERCERG RN

. Liset
MCTbEB
o

[IpoaHa/IU3MpPyHTE 3KCHIEPUMEHT M YKAXKUTE AJISA KaXKJO0r0 U3 CIeAYIOLUX YTBEPKIEHUIH,
SIBJISIETCSI OHO BEPHBIM WJIM HEBEPHBIM:

Bapuanm 1:

A) TAL-6enok Hax2 cnenjuduyeH k nocsuenoBaTesbHOCTH Hax box A;
B) TAL-6enok Hax4 cnenuduyen k nocjiegoparesnbHocTd Hax box B;
C) Kaxzapii TAL-10BTOp y3HaeT OJJUH HYKJIEOTHUN;

D) IHosTop Tuna NG cnenuduyeH K TAMUHY;

E) TosTop Tuna NI cnenuduryeH K LUTO3MHY;

F) TAL-6GeJKU — 3TO aKTUBATOPbI TPAHCKPUIIIUHU;

Bapuanm 2:

A) TAL-6enok Hax4 cnenuduyeH kK nocjaenoBaTtenbHocTy Hax box B;

B) Kaxapiii TAL-oBTOp y3HaeT OJJMH HYKJIEOTUJ;

C) Mostop Tuna NI cnenuduyeH K LUTO3UHY;

D) Hostop Tvna HD cnenndudeH K LIUTO3UHY:

E) Kaxgbiii TAL-noBTOp y3HaeT nocJjiejo0BaTeJIbHOCTU U3 TPEX HYKJIEO0TH/I0B;
F) TAL-6esku - 3TO penpeccopbl TPaHCKPUIILUHY;

Bapuanm 3:

A) TAL-6enok Hax4 cnenuduyeH kK nocjaenoBaTenbHocTy Hax box B;

B) IoBTtop Tuna NG cnenuduyied K TUMUHY:;

C) Mostop Tuna NI cnenuduyeH K LUTO3UHY;

D) TlloBTop Tuna NS MoxeT y3HaBaTb KaK aZleHUH, TaK U LIUTO3UH;

E) Kaxzapiii TAL-MOBTOp y3HaeT NocjeL0BaTeJbHOCTHU U3 TPeX HYKJI€0TU/0B;
F) TAL-6GeJKY — 3TO aKTUBATOPbl TPDAHCKPUIIIUHU;
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3aganue A11 (ID 17) - 3 6a/1a

O6was 0415 8cex 8apuaHmMoe8 4acms 80nNpoca:
Ha npuBejeHHOM HIKe cxeMe M306pakeH TPaHCMeMOpPaHHbII GeJIoK.

5HMm

PaccMoTpuTe KapTMHKY U YKAXKUTe AJi KaXKJ0ro U3 CAeAyIHX YTBEPXKAeHUH, AB/ISIeTCs
OHO BEPHbIM WJIU HEBEPHBIM:

Bapuaunm 1:

A) KaxAbl¥d TpaHCMeMOpaHHBIM y4acToOK 6eJika cocToUT U3 200 aMHUHOKUCIOTHBIX OCTAaTKOB;

B) B cocTaB TpaHCMeMOpaHHBIX Y4acCTKOB 6esika BXOJSAT NPEUMYIECTBEHHO MOJIOXKUTEIBHO
3apsi>KeHHble aMUHOKUCJIOTHbIE OCTAaTKU JIN3UHA U apTUHUHA;

C) wu306pakeHHbIN Ha cxeMe OeJIOK MOXKeT BbINOJHATH QYHKIIMIO pelenTopa;

D) B _cocTaB TpaHCMeMOpaHHBIA Y4YacTKOB 0GeJsika BXOJAAT NPEUMYLIECTBEHHO TUAPOdOOHbIE
aMUHOKUC/IOTHBIE OCTATKU;

E) pnaHHBIN 6e/IOK OTHOCUTCS K Ipynne 6eJKOB-THCTOHOB, cBsA3biBaoLux JIHK B aape;

F) paHHBIN GesoK MOT GbITh CHHTE3UPOBAH PUH60COMOM mepoxoBaToro JI1P;

Bapuaum 2:

A) kaxJblid TpaHCMeMOpaHHbIN y4acToK 6esika cocTOUT U3 200 aMUHOKHUCIOTHBIX OCTAaTKOB;

B) wn306pakeHHbIM Ha cXeMe 6eJIOK MOXKeT BbINOJIHATL QYHKIUIO pelenTopa;

C) B_cocTraB TpaHCMeMOpAHHBIA y4YacTKOB 6eJKa BXOJAAT MNPEWMYIIECTBEHHO TUAPOdPOOHbIE
aMUHOKHCJIOTHbIE OCTAaTKU;

D) paHHag MeMOpaHa OKpY»KaeT JIMIIOCOMY U CJIOKeHa W3 TMJPO(PHUJIbHBIX MOJIEKYJ XHUPHBIX
KHUCJIOT;

E) pnaHHbIN 6€JI0K OTHOCUTCS K rpyIne 6eJKOB-TUCTOHOB, cBa3biBatoux JIHK B sa1pe;

F) B u306paxkeHHOM 6eJsiKe NPUCYTCTBYIOT YYACTKHU, BOBJIeYeHHble B 06pa3oBaHUe BTOPHUYHOU

CTPYVKTYPbI;

Bapuanm 3:

A) KkaxAblF TpaHCMeMOpaHHbBIM Y4acTOK 6eJiKka COCTOUT U3 2 aMUHOKHUCJIOTHBIX OCTaTKOB;

B) B coctaB TpaHCMeMOpaHHBIX Y4acTKOB OesiKa BXOJSAT MPEHWMYILECTBEHHO MOJIOXKUTEJIbHO
3aps>KeHHble aMUHOKHUCTIOTHBIE OCTAaTKU JIM3UHA U aprUHUHA;
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C) TpaHcMeM6paHHbBIN AOMEH OeJiKa C0KeH B CTPYKTYPY THMA «[3-604Y0HOK»;

D) paHHasg MeMOpaHa OKpYy»aeT JIMIIOCOMY U CJIOXKeHa U3 TUAPO(PUIBbHBIX MOJIEKYJ >KUPHBIX
KUCJIOT;

E) naHHbIY 6e10K MO ObITh CUHTE3UPOBAH PUO0COMOW niepoxoBaToro JIIP;

F) B M306paxkeHHOM 6eJsiKe MPUCYTCTBYIOT YYAaCTKH, BOBJeYeHHble B 06pa3oBaHUe BTOPUYHOU
CTPYKTYPBI;
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3aaanue A12 (ID 18) - 3 6a1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Ansa onpejeseHUsA B3aMMOJeNCTBUNA Ge/JIKOB B KJIeTKaX MCHOJIb3YIOT pa3/iMdyHbie MEeTOJbI.
OauH U3 HUX 0cHOBaH Ha fABJeHUU FRET (PépcTepoBcKMi pe30HAHCHBINA NEPEHOC IHEPTUH,
Forster resonance energy transfer), koTopoe 3akjH04aeTcsa B 6e3bI3/ly4yaTe/;IbHOM NepeHoce
3HEPruM C Bo36yXJaeHHOoro ¢pyopodopa-A0HOpa Ha PACNO/IOKEHHbIA B HENOCPeCTBEHHOM
6ausoctu payopodop-akuentop. Takum 06pa3oM, ec/im ypoBeHb (uiyopecreHIIMH AOHOpPA
HIDKE 0)KUJAeMOro, a ypoBeHb ¢uiyopeceHI MY aKLenTopa Bblllle 0)KUAAeMOro, TO TOBOPAT
o peructpanuu «curnasa FRET». Ecau 3Ty napy ¢p1yopodopoB cBA3aTh € AByM:A GeJIKaMH, TO
no Haauuuw curHaja FRET MoXHO cyauTh 0 B3aUMOJAENCTBUM 3THX 6e/IKOB. C MOMOILbIO
3TOro MeToJa y4YeHble pelIlIM YCTAaHOBUTb, KaK IJIIOKaroH B/IUSE€T HAa KOHTAKTBI MEXAy
HECKOJIbKMMH OeJ/IKaMu remaronurta. B Ta6biune HuKe 3HAK «+» 0003HAYaeT HaJIHM4ue
curHasia FRET B cay4ae, Korga ¢siyopodopbl HAX0AU/IMCh HA YKa3aHHOM nMape 6€eJIKOB.

06e3 rJIlKaroHa B IPUCYTCTBUHU I'NIOKAroHa
Benok a B Y H3 H4 Benok | « B Y H3 | H4
o + + . - o - - - -
+ - - B + - -
Y il Y = | =
H3 + H3 +
H4 H4

I/Isy‘m're pe3yjabTaThbl 3KCIEPHUMEHTA H YKaAXHUTE A KaXJaoro W3 ddieaAyroiux
YTBep)l(,Z[eHHi/'l, ABJIA€TCA OHO BEPHBIM UJIK HEBEPHBIM:

Bapuanm 1:

A) B IpPUCYTCTBUY IVIIOKAaroHa HapyIaTCA KOHTAKTbI 6eJIKOB o U [3;

B) 6enxku H3 v H4 B3aMMOe¥ICTBYIOT APYT C APYIOM BHE 3aBUCHMOCTU OT HAJUYHUS TJIIOKATOHA;
C) npu nobGaB/ieHWM TJIOKaroHa 6eJsioK Y TepsieT KOHTAKTbl ¢ 6eJIKOM [3, HO OHM 06a OCTarTCs
CBSI3aHbI C OEJIKOM ;

D) wu3skcnepuMeHTa cieayeT, yTo 6esok H4 cymiecTByeT B BU/ie IMMEPA;

E) pausaiiH 3TOro skcneprMeHTa He M03BOJISET ONpeJe]uTh, JUMEPU3YeTCs JIM OeJIOK Y B OTBET
Ha Jjo6aBJeHUe IJII0KaroHa;

F) pau3aiiH 3TOro saKcneprvMeHTa He N03B0JISIeT OnpeJeanTh, IUMepuyeTcs au 6esok H3;

Bapuanm 2:

A) o B3aumogenctByeT ¢ H4 He3aBUCHMO OT IPUCYTCTBUS IJIIOKAaroHa;

B) o cBsA3bIBAaeTCA Cy B IPUCYTCTBUU IJIIOKAroHa;

C) 6esnxu H3 y H4 B3a¥MO€MCTBYIOT APYT C IDYIOM BHE 3aBUCMMOCTH OT HaJIMYUA [VIFOKAroHa;
D) rJioKaroH CTUMyJIMpyeT CcBsA3bIBaHUe Y ¢ H4;

E) naus3aiiH 3TOro sKCnepMMeHTa He M03BOJISET ONpeeUuTh, AUMepU3yeTcs JIU 6eJ0K Y B OTBET
Ha Jio6aBJieHMe IJIIOKaroHa;

F) paus3aiiH 3TOro sKkcnepyMMeHTa He M03BOJIAET ONpeeJruThb, AMMepusyeTcsd Jiu 6esnok H3;

Bapuanm 3:

A) o cBg3bIBaeTCs CY B IPUCYTCTBUU IJIIOKAroHa;

B) B IpUCYTCTBUM INIIOKAroHa HAPYIIAKTCA KOHTAKThI 6€JIKOB a U [3;

C) H3 cBasbiBaeTcs ¢ H4 To/IbKO B OTCYTCTBUE TJIIOKAroHa;

D) npu Ao6aBJieHUH TJIIOKAaroHa 6esioK y TepsieT KOHTAKThI ¢ 6eJIKOM [3, HO OHU 06a OCTalTCs
CBsI3aHBbI C OEJIKOM «

E) wu33kcnepuMeHTa cjaeayeT, 4To 6es10k H4 cyliecTByeT B BUie AUMEPA;

F) p[usaiiH 9TOro skcnepyMMeHTa He M03BOJIAET ONpee]uTh, AUMepUu3yeTcd JIKU 6eJ0K Y B OTBET
Ha Jjo6aBJieHHe IJII0OKaroHa;
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3aaanue A13 (ID 19) - 3 6a1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

B xoAe 3KCHepMMEHTOB MO OAOMAlHUBAaHUI0O AMepUKAHCKON HOpkU (Mustela vison) c
BepoATHOCTHIO 1 * 10-3 poxkAa/IMCh AeTeHbIIIH, MMele KPyHble 6eJible NATHA HA »KUBOTEe
U 6eJible j1anbl. JKHBOTHBIX TAKOr0 OKpaca Ha3BaJly Nerue.

IIpu cKpeluBaHMM MErux 0Co6er Mexay co6ou 3a 39 ckpelmMBaHUM ObLJIO MOJIydeHO 159
HOpYaT, U3 KOTOPHIX 38 UMeH CTaHJAPTHYI KOPUYHEBYI0 OKPAacKy (OKpac AMKOro THma),
77 6bLIM IETMMH U 44 NOMHMMO 6eJIoro KUBOTA U Jiall UMeJIM OTAeJIbHbIE ceble BOJIOCKH Ha
CnvHe U 60Kax. Takoi OKpac Ha3BaJIu CepeopPUCThIM.

IIpy cKpeluBaHMM NErMx 0Co6el € 0COGAMM AUKOro Tuma 3a 15 cKpeluBaHUU ObLIO
MOJIy4YeHO 62 MOTOMKA, U3 KOTOPbIX 29 UMeJIU OKPAC AUKOro TUNA U 33 ObLJIK NEeruMHM.
IIpoana/mM3upyiTe pe3y/ibTaThbl CKPeLIMBAHUM U YKa)KUTE BePHbIEe YTBEPK/AeHHUS.

Bapuanm 1:

A) B xoje skcneprMeHTa 10 0JOMAlIHUBAHUIO YYeHble 0OHAPYXKWUJIW HOBBIM ajljieJlb OKPACKU
Mexa y HODOK;

B) [lo pe3y/sbTaTaM CKpeLMBaHHUU MOXXHO MPEAII0I0XKUTb, YTO aJlJieJib IeroCTU JOMUHUPYET Haj
aJjljiejieM JJUKOTO THUIIa;

C) Ot ckpelBaHus cepebPUCThIX 0COOEN C NErMMH MOXXHO OXKUJIATh POXK/JIEHUE cepebPUCThIX U
IerMx NOTOMKOB B COOTHOIIEeHHHU 1 : 1;

D) OT ckpeniyBaHUA cepeOPUCTBIX 0cobGerl MeXJay CcOO60M HEBO3MOXHO NOJYYUTb HNOTOMKOB
JIUKOT'O TUIA;

E) Ilpu ckpely¥BaHUU cepeOPUCTBIX 0COOEN C 0CO06AMU JUKOTO THNA OYAEeT BbINOJHATbLCA 3aKOH
eJMH0006pa3ud TMOPU/IOB [1ePBOr0 NIOKOJIeHUS;

F) Ioay4YuTh YHUCTYIO IOPOAY NErux HOPOK HeJlb34.

Bapuanm 2:

A) B xoje skcneprMeHTa M0 0JJOMAallIHUBAHUIO YUYeHble 0OHAPY>KUJIM HOBbIM I'eH OKPACKU MexXa y
HOpPOK;

B) Ilo pe3ysbTaTaM CKpeUlMBaHWUN MOXHO NPeANOJIOXKHUTb, YTO alljieJlb CEPEOPUCTON OKpPACKHU
Mexa HeloJIHO JOMUHUPYeT HaJ a/ileJieM JUKOI0 TUIa;

C) Ot ckpeu¥BaHUA CepeOPUCTHIX 0COOEN C NETMMU MOXHO 0KUJATh POXJEHUE CEPEOPUCTHIX U
Ierux NOTOMKOB B COOTHoweHnu 1 : 1;

D) OT ckpeuyBaHUA cepeOPUCTBIX 0cobGell MexJy CO60M HEBO3MOXKHO MOJIYYUTb NOTOMKOB
NYKOTO TUMA;

E) Ilpu ckpely¥BaHUM cepeOPUCTBIX 0C06er C 0C06MU JUKOr0 TUIA 6Y/IeT BbINOJHATbCA 3aKOH
eJMH0006pa3ud TMOPU/IOB [TePBOr0 NOKOJIeHUS;

F) IlyteM janbHeHUIMX CKpel[MBAaHUM MOXHO IMOJYYUTh JiBEé HOBble MOPOJAbI - MEerux H
cepebpPHUCTbIX HOPOK;

Bapuaxnm 3:

A) B xoze skcnepyvMeHTa IO 0JOMAalIHWBAHWIO Y4YeHble OOHAPYXKWUJIW HOBBIA a/ljleib OKPACKU
Mexa y HOPOK;

B) Ilo pe3ysbTaTaM CKpeL[MBAaHUH MOXHO MPEANOJIOKUTb, YTO IMOSIBJIEHUE CepebpUCThIX
JleTeHbIIIeN SABJISETCS pe3yJIbTaTOM 3MUCTATUYECKOTO JIeCTBHUS TeHOB;

C) Ot ckpemyBaHusd cepeOPUCTBIX 0cobed Mexay co60i HEeBO3MOXHO MOJIYYUTb MOTOMKOB

JIUKOTr0 TUMA;
D) IIpu ckpeliMBaHUU cepeOPHUCTHIX 0CO6EN C 0COBIMU AUKOr0 TUIA OYAEeT BbINOJHATHCA 3aKOH

eJIMH006pa3us ruO6PHU/IOB EPBOro MOKOJAEHUS;

E) IllyreM pasbHEeHIIMX CKpeIIMBAaHUN MOXXHO TOJIYYUTb JIBeé HOBble MOPOJbl — TMErux Hu
CcepedopPHUCThIX HOPOK;

F) Ioay4YuTh YHCTYIO IOPOAY NErux HOPOK HeJlb34.
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3aaanue A14 (ID 20) - 3 6a1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

AmepukaHckue HOPKHU (Mustela vison) JuHHUM cepe6pucro-roay6asa (Platinum) npu
CKpelMBaHUU C HOpPKaMHM JIMHMHM Ko6GasbToBas (Cobalt) B F1 Bceraa AanT NOTOMKOB
CTaHAAPTHOM KOPUYHEBOM OKpacKH (OKpac AUKOro tumna). Bo BTopom nokojieHuM ru6puaoB
(F2) moay4yawTcs NMOTOMKH AUKOro THUIIA, CEPEeOPHCTO-rosiyoble, KOOAJbTOBbIE, a TaKXe
POXKAAITCS HOpYaTa HOBOr0 OKpaca aMepUKaHCKU# Tona3 (american topaz). [Ipuyem, npu
CKpelllMBaHUM >KUBOTHBIX OKpaca aMepUMKAaHCKUM Tomas MeXXAy CO060i MOTOMCTBO BcCerja
eJUHOOGPA3HO U UMeeT OKpac aMepUKAHCKU Tonas.

[IpoaHa/mmM3upymTe pe3ybTaT CKpelMBAaHUN U YKa)KUTe BepPHbIe YTBEPXK/AeHHUS.

Bapuanm 1:

A) Oxpacel JHMHUR cepebpucTo-roy6ass U KoOasbTOBass OOYCJOBJIEHbl JIEMCTBUEM pPa3HbIX
aJlyiesiel OJHOIO T'eHa;

B) Ot Bo3BpaTHOro ckpeuyBaHug rubpugoB F1 c poauTeseM mopojbl KOOGaJbTOBasg MOXHO
0XXWJaTh HOPYAT AUKOTrO TUIA U KOOGAJbTOBBIX B COOTHOIEHUU 1 : 1;

C) B F2 gereHblu cepe6GpUCTO-roJy60ro U Ko6aJbTOBOr0 OKpaca MOTYT POAUTHLCH C PAaBHOM
BEPOATHOCTBIO;

D) Ilpu ckpelLjMBaHUM HOPOK OKpaca aMepUKaHCKUHM TONa3 C YUCTOMOPOJHbIMU KOOAJbTOBBIMU
BCe NOTOMKHU OyAyT UMeTb OKpac aMepUKaHCKUH ToNas;

E) IloTtoMku aukoro Thma u3 F2 MOryT OBITb KaK TOMO- TaK WM TeTepPO3WroTaMy IO CeHaM,
onpeJe/AKIIUM OKpAC;

F) IloToMmku oT ckpeluBaHus ru6puioB F1 ¢ HopkaMyu aMepUKaHCKHUM TOoNa3 HUKOrjAa He 6yay
MMeTb OKpac aMepHUKaHCKUH Tomas.

Bapuaum 2:

A) Oxpacsl TMHUY cepebpUCTO-TroJydasd U Kob6aJbToBasA 00YCI0BJIEHBI IENCTBUEM DA3HbIX TEHOB;
B) OT BO3BpaTHOro ckpemuBaHUsA ruopuzgoB F1l c poauTesneM cepebGpUCTO-roayb0oro oxpaca
MO>HO 0KUJIaTh HOPYAT JUKOI0 TUIA U CEPeOPUCTO-TONYObIX B COOTHOIIEHNH 1 : 1;

C) B F2 geTeHblliN cepebpUCTO-rosiyboro M K06aJbTOBOr0 OKpaca MOTYT DPOAWTLCA C PaBHOM
BEPOATHOCTBIO;

D) Ilpu ckpeliMBaHMM HOPOK OKpaca aMepUKaHCKUK TOMa3 C YHUCTOMOPOAHBIMU CepebpUCTO-
rojiyobIMH BCe MOTOMKHU OYlyT UMETb OKpac aMepPUKaHCKUU Tomas;

E) Ilpu ckpemuBaHWM HOPOK OKpaca aMepUKaHCKUK TONa3 C YUCTOMOPOJHBIMU KOOAJbTOBBIMHU
BCe IOTOMKHM OY/lyT UMeTb OKpac aMeprUKaHCKUM TOMas;

F) I@oTtoMku aukoro Tuna u3 F2 MOryT ObITb KaK TOMO- TaK WU TeTEPO3WroTaMy IO reHam,
onpezeJIAIIUM OKpac;

Bapuaxnm 3:

A) Oxpacel J1MHUN cepebpucTo-rosiy6ass U KoOasbTOBass OOYCJIOBJIEeHbl /JeMCTBUEM pPa3HbIX
aJslyiesiedl OJHOTO reHa;

B) Ot Bo3BpaTHOro ckpeuyBaHud rubpugoB Fl c poauTesieM cepeGpUCTO-roJiyboro okpaca
MOXHO 0KUJIaTh HOpYAT JUKOI0 TUIIA U CEPeOPUCTO-TONYObIX B COOTHOIIEHNH 1 : 1;

C) BF2 geTeHbIIN C OKPACOM AUKOI0 TUIA POXKAAITCA Yallle JeTeHbIled IPYTrUX OKPACOB;

D) Ilpu ckpemuMBaHWM HOPOK OKpaca aMepUKaHCKUMU Tomas C YUCTOMOPOAHBIMU CcepebpucTO-
rojiyobIMH BCE MIOTOMKH OY/lyT UMEeTb OKpac aMepUKaHCKUH Tomas;

E) IoTtomku aukoro Tuna u3 F2 MOryT ObITb KaK TOMO- TaK MU TeTEPO3WroTaMy IO reHaM,
onpezieJIAIIIMM 0KpaC;

F) TloToMmku oT ckpeluBaHusi ru6puioB F1 ¢ HopkaMu aMepUKaHCKUM Tola3 HUKOrja He 6yay
MMeTb OKpac aMepUKaHCKHH TOMas.
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3aaanue A15 (ID 21) - 3 6a11a

O6was 0415 8cex eapuaHmMos yacms 80nNpoca:

TuxookeaHckasas casamaHgpa (Ensatina eschscholtzii) wiMeeT C/JI0XXHYW CTPYKTypy

nonyaauuil. Ilpegnosnaraercsa, yro npeakosass ¢opma (moasup E. e. oregonensis) npu
pacliMpeHUH CBOEro apeasjia Ha WOr orub6asa lleHTpaabHyl0 AOJIMHY, B pe3y/ibTaTe 4Yero
pasje/niiack Ha 2 mnapaJijie/IbHbIX HalpaBJ/IeHMs: NPUOPeXHOe U MaTepHKoBoe. 3a 3TOH
AOJIMHOM MOMNyJISIUU C pa3sHbIX HallpaBJIeHU! CHOBA BCTPeTU/IMCbh. Ha pHcyHKe moKa3aHBbI
apeajbl OOMTaHMA MNOJABHMJAOB, a B TabG/MLe - NolapHoe CpaBHeHUe IpeJCTaBHUTeJseH
NMOABHM/AOB 0 pa3/IMYHBIM IapaMerpaM. 'eHeTHYecKoe pa3/iMyHve BbIPAXKEHO B YCJIOBHBIX
eAMHMLAX, rae 0 - pa3/inumii HeT, a 1 - pa3/IM4vs MAaKCUMaJIbHbI.

‘3
noaBuAabl I mn|ufiv
platensis croceater | 89% | 011 | 52% | 83%
oregonensis picta 57% | 0,39 | 93% | 48%
oregonensis | xanthoptica | 100% | 031 | 80% | 29%
; xanthoptica | xanthoptica | 75% | 0,12 | 100% | 14%
it noBepesbe MaTepuk
: % b xanthoptica platensis 36% | 0,40 | 86% | 5%
Y eschscholtzii klauberi 11% | 060 | 95% | 60%
croceater klauberi 76% | 0,34 | 100% | 76%

| — 3PP EKTUBHOCTb CKpELLMBaHUA
Il — reHeTu4Yeckoe pasnuyue

Il — pa3nuyue B Knumare

IV — pa3nuyue B pacTUTENbHOCTU

O eschscholtzii O klauberi

Hcxoas U3 npeAcTaBjeHHbIX JAHHbBIX, MOYKHO 3aK/II0YUTD:

Bapuanm 1:

A) E.e. klauberi aBonroijioHHO 60Jiee 6/1M3KHU K E.e. eschscholtzii, yem k E.e. croceater;

B) nmonynasunuu noaBuzaa E.e. xanthoptica mo pasHble CTOPOHBI JOJIMHbI CKOpee BCEro UMEeKT
pasyIMyHOe MpoucXoxAeHue oT E.e. oregonensis ¢ ofHOU cTOpoHbI U OT E.e. platensis c apyrowu;

C) ren u3 reHodonjga E.e. croceater u3-3a reHeTUYECKUX OapbepOB HUKOUM 0Opa3oM He MOXKET
nonactb B reHodoH A E.e. eschscholtzii;

D) ren u3 reHodoHga mnonynsauuu E.e. xanthoptica w3 apeana Ha mnobepexbe U3-3a
reorpadpuyeckux 6apbepoB HUKOMM 00pa3oM He MOXKEeT MONacTb B reHOGOH/, NONYJ/IALMUA TOTO XKe
MO/IBU/Ia HA MaTEpPUKOBOM HalpaBJIeHUH;

E) reHetruyeckyd OJM3KHe MOpeACTaBUTENU
3K0JIOTUYeCKUe NpeANoYTeHUS;

F) E.e xanthoptica v E.e. platensis ckopee cuMnaTpuieCcKHe MOABU/Ibl, YEM aJIJIONIATPHUUYECKUE;

BUJd MOTVT HMETb CHUJIbHO OTJIMYJAIOIIHUECA

Bapuanm 2:

A) E.e. klauberi sBonroninoHHO 60Jiee 61U3KU K E.e. croceater, yeM k E.e. eschscholtzii;

B) monynasaunuu noaBuzpa E.e. xanthoptica mo pasHble CTOPOHBI JOJIMHbI CKOpee BCEro MUMENT
pasJIM4HOe NpoucxoxAeHue oT E.e. oregonensis c ojHOU cTOpOHBI U OT E.e. platensis c apyroy;

C) ren u3 reHodpoHa E.e. croceater u3-3a reHeTUYECKUX 6ApbepPOB HUKOHMM 0Opa30M He MOKET
nomnacth B reHodoH[ E.e. eschscholtzii;
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D) cTeneHp pas/snyusA B 3KOJOTUU NOABUL0B XOPOLIO KOPPEJUPYET CO CTENeHbI0 FreHETUYEeCKOTO
pasnyus;

E) reneruyecku 6JM3KHMe TpeACTaBUTENM BHUJA MOLYT WMeTb CUJIbHO OTJHYAKIHecsd
3KOJIOTHYECKHEe MPeANoYTEeHN;

F) E.e. oregonensis u E.e. picta ckopee cuMnaTprUyecKye NOABU/IbL, YeM a/lJIoNaTPUYECKHUE;

Bapuanm 3:

A) E.e. klauberi 3BontonioHHO 60Jiee 6/11M3KHU K E.e. eschscholtzii, yem x E.e. croceater;

B) moxBuj E.e. xanthoptica nepBoHa4aJbHO BO3HUK Ha MoGepexbe U JIMIIb NOTOM ero apeasbl
NOSIBUJIMCh Ha MaTepPUKOBOM HallpaBJIeHUH;

C) ren u3 reHopoHja mnonyasauuu Ee xanthoptica u3 apeasa Ha mnobepexbe H3-3a
reorpaduyeckux 6apbepoB HUKOUM 06pa30oM He MOKeT NONacThb B reHOQOH/, MOMYJIALUU TOT0 XKe
N0/IBU/]a HA MaTePUKOBOM HallpaBJIeHUH;

D) creneHb passnyuus B 3KOJIOMU NOJBH/I0B XOPOLIO KOPPEJUPYET CO CTENEHbI0 reHETUYeCKOT0
pasinyus;

E) reHeruvyeckyd O6JM3KHe NpeACTaBUTEJU BUJA MOLYT HMETb CUJbHO OTJUYAKOLIHecs
3KOJIOrMYecKHe IpeAoYTeHHU;

F) E.e. xanthoptica v E.e. platensis ckopee cuMnaTpu4yecKye M0JiBH/ibl, YeM aJlJIoNIaTPUYECKHUE;
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3aaanue A16 (ID 22) - 3 6a1a

O6was 0415 8cex eapuaHmMos yacmsv 80nNpoca:

Bam npeacraB/ieHO ¢uIOreHeTHYeCKOe JpeBO aNUKOMILUIEKCOB (mapa3suTHYeCKHX
NPOTUCTOB) B OKPYKEHUU POACTBEHHbIX rpymnn. CnpaBa yKa3aHbl OPraHuU3Mbl, OT HHUX
OTXOAAT BeTBU. CX0KX/JeHHe BeTBel NOKa3bIBaeT poACTBO. B coBpeMeHHO# cucTeMaTUuKe AJIA
KjJaccupuKanuy MNpeANOYUTAT HCNO0J/b30BaTh JIMIIb TIpPyNnbl OPraHU3MoOB, KOTOpbIe
BK/JIOYAKOT B Cce0d BcCeX INOTOMKOB BBIOPAaHHOro mnpeaka. Takue rpynnsl Ha3bIBalOT
MOHOH/IeTUIEeCKUMU.

° [ Haemoproteus tartakovskyi @ 2
L——Pplasmodium falciparum ® haemosporidians | 2
Babesia bigemina @ 8
. | EThedena equi e piroplasms | 2 | @ 2
-Babesia microti ® |2 | g g
Eimena tenella ® él g o
Eimenia falciformis @ dians | £ 1218
Sarcocystis neurona @ eucoccidans =4 I8
Toxoplasma gondii @ glgls
- Eleutheroschizon duboscqi ® ‘protococadians' | © g
Rhytidocystis sp. 1 ex Travisia forbesii ® i ; w
Rhytidocystis sp. 2 ex Ophelia limacina ® ‘agamococcidians’| |3
Cephaloidophoracf. ® _ §
o Gregarina niphandrodese COMMUNIS | = 1o
actinocephaloids * @ -
Polyrhabdina sp. ® eugregarines | 2 g
Ancora sagittata ® z[&] |
Lankesteria abbotti ® glE|2
Siedleckia nematoides * ® blastogregarines | 2 3|
Selenidium pygospionis @ archigregarines | |@ § |
73/790.97 Cryptosporidium hominis ® = £l8|
%Clyplospmdum baileyi ® cryptosporidians Z|
Cryptosporidium muris ® | § |
<

‘Colpodella’ angusta @
Voromonas pontica @
Symbiont X ex Scoloplos cf. armiger @
Chromera velia ®
Alphamonas edax @
Vitrella brassicaformis @
Digyalum oweni WS3 @ .
Dg;alum oweni WS1+2 @ Digyalum
Prorocentrum minimum @ i
Akashwo sanguinea ®
Amphidinium carnerae @
Amoebophrya sp. ex Akashiwo @ dinoflagellates
Amoebophrya cerati @
Hematodinium sp. ®
Oxyrrhis marina @
Perkinsus mannus @ perkinsids

Tetrahymena thermophila @
Oxytricha trifallax @ 2
Protocruzia adherens @ ciliates
Stentor coeruleus @

Saprolegnia parasitica
Hyphochytrium catenoides

chrompodellids

Ectocarpus siliculosus stramenopiles ® napasutbl
99/100/1 Ca,e{e::'::"om""“m aadiaom ® csoboaHoxmMBYWME reTepoTpOdb
o
__.__{—Plasmod:opmm brassicae AR csobogroxmeyume GoToTpods!
Bigelowiella natans

BaM HY)XHO NpOaHa/JU3UPOBATh APEBO U BbIGPATh COOTBETCTBYIOIUE €My THUIOTE3bI,
KOTOpbIe paHee GbL/IU NpPe/J10XKeHbl Y4eHbIMU.

Bapuanm 1:
A) mnapasuTuyeckue anbBeoJisATHI (alveolates) 06pa3yoT MOHOPHUIETHYECKYIO TPYIIY;
B) €B0 M0 JIePXKUBAET FUNOTe3y 0 MOHOOUIUY rperapuH (gregarines s.l.);

C) mnapasuTbl yesnoBeka U3 pofoB Plasmodium, Toxoplasma, Babesia, Cryptosporidium 6osee
POACTBEHHBI JIPYT K JIPYTy, UeM K IrperapuHam (gregarines)

D) doToTpodHbie anbBeoaATbl M3 pojoB Prorocentrum, Akashiwo, Amphidinium 6oJee
DOJCTBEHHbI HEKOTOPBIM MAPAa3UTHYECKUM aJibBeoiATaM, yeM doToTpodHbIM Chromera u Vitrella;
E) rpynnel dinoflagellates u perkinsids BMecTe dopMUpyIOT MOHODUIETHYECKYIO TPYINY;

F) undysopuu (ciliates) 6osiee poicTBEHHBI IpeACTaBUTENEM U3 TPyNIbl alveolates, a He rpynmnbl
stramenopiles.

Bapuanm 2:
A) mnapasuTuYeckue anbBeossATHI (alveolates) o6pa3yoT MOHOGUIETHYECKYIO TPYIIY;
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B) AapeBo noazep:kuBaeT TIUNOTe3y O MOHOQU/IMU CBOOOAHO XUBYIIUMX (POTOTPOodOB Cpeau
anbBeosiAT (alveoltaes)

C) mnapasuThl yesnoBeka U3 pofoB Plasmodium, Toxoplasma, Babesia, Cryptosporidium 6oJsee
POZCTBEHHBI APYT K JIpYTy, YeM K rperapuHam (gregarines)

D) rpynnsl eugregarines u archigregarines BMecte GOpMUPYIOT MOHOQUJIETUYECKYIO TPyIIy;

E) rpynnei dinoflagellates u perkinsids BMecTe GopMUPYIOT MOHOUIETHUYECKYIO TPYIINY;

F) undysopuu (ciliates) 6ojee poacTBeHHbI IpeCTaBUTENEM U3 Ipynnkbl alveolates, a He TPyIIibl
stramenopiles.

Bapuaum 3:

A) napasuTuyeckde ajJbBeoJsdThl (alveolates) He 06pa3yOT MOHOQUIETUYECKYIO IPYIINY;

B) ZapeBo moaaep:kuBaeT rMIOTE3Y 0 MOHOQUIWU rperapuH (gregarines s.l.);

C) mnapasuTbl yesnoBeka U3 pojoB Plasmodium, Toxoplasma, Babesia, Cryptosporidium 6oJsee
POACTBEHHBI APYT K JPYTy, UeM K IrperapuHam (gregarines)

D) doTtorpodHble anbBeosndaThl M3 poaoB Prorocentrum, Akashiwo, Amphidinium 6oJee
DPOJICTBEHHbI HEKOTOPBIM Napa3uTUYECKUM aJibBeoJiaTaM, YeM ¢oToTpodbHbiM Chromera u Vitrella;
E) rpynnel eugregarines u archigregarines BMecte GopMUPYIOT MOHOUJIETUYECKYIO TPYIIIY;

F) undy3sopun (ciliates) 6osiee poAcTBeHHBI NpeACTaBUTeNeM M3 rpynnbl stramenopiles, a He
rpynmnsl alveolates;
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YacTs B. 3agaHus Ha connocTaB/IeHHU e 3JIEMEHTOB

B 3ajaHufX [JaHHOW 4YacTU Y4YacTHUKAM Heo0XOJUMO NpOaHaJIM3UPOBaTh pa3jiMvyHbIe
doTorpaduu, pucyHKH, cxeMbl (OTMeUYEHbI apabCKUMU LIUPPaMU) U CONOCTABUTb UM 3JIEMEHTHI U3
JIBYX CIIMCKOB, MPHBEJIEHHbIX HUKe (OTMeYeHbl JJATUHCKUM OYKBaMU U PUMCKUMHU nudppamu). B
KayecTBe OTBeTA B KaX/JOM 3aZlaHMUM YYaCTHUKU JOJDKHbl TPOBECTU CTPEJKU MEXIY
COTOCTaBJISIEMbIMH 3JIEMEHTAMM.

CucreMa OLl€HKU:

3a Kaxk/loe BepHO yKa3aHHOe COOTBETCTBHUE MeXJy 3JeMeHTaMU 1 u 2 psafoB Uiu 2 U 3 psloB
y4acTHUK noJydaet 0,5 6asia.

3a Kaxk/loe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aaanue B1 (ID 23) - 5 6a/s10B

Bapuanm 1

OpraHbl pacTeHuii, 00/1aJal0T AaHATOMUYECKHUMHU OCOGEHHOCTAMHM, KOTOpble MNO3BOJSIOT
onpejejUTbh CHCTeMaTU4YeCKoe MOJI0OKeHHe pacTeHudA. bBoJsblioe 3HayeHWe wuMeeT
opraHusanus MNpPOBOAAIIMX TKaHed (vascular tissue) HuX cTpoeHHMe H B3auMHoOe
pacmnoJioKeHue.

B pgaHHOM 3ajaHuM npuBeAeHbl ¢oTorpadpum mnomepevyHbIX cpe3oB (MU ¢parMeHTOB
Cpe30B) pacTeHMH Ppa3/IM4YHbIX TAKCOHOB. B 3TOM 3aJaHMM HeO6GX0AUMMO COOTHECTH
doTorpaduio cpesa c noaX0AAMEN EMY XapPAKTEPUCTUKON U TAKCOHOM.

CnMCOK TaKCOHOB (CNMCOK M36BITOYEH - B HEM €CTh JIMIIHME TAKCOHbI, TAKXKe OJUH TAKCOH
MO>KeT BCTPEeTUTHCA HECKOJIBKO pas3):

A) OpnHoposnbHble (Angiospermae, Monocotyledones);

B) /JBynosbHble (Angiospermae, Dicotyledones);

C) ManopotHukoBugHble (Pteridophytina);

D) XBoweBuansble (Equisetophytina);

E) CocHoBsle (Pinopsida);

F) IlnaynoBugnsle (Lycopodiophyta).

CnHMCOK XapaKTepHUCTHUK (CIUCOK U36bITOYEH):
[) B mnepBMYHOH KOpe XOpOILIO pa3BUTA BO3JYXOHOCHas INapeHXMMa - a’peHXHMa
(aerenchyma); kcusiema (xylem)BbipakeHa o4yeHb c1a6o0;
[[) mnpoBoasmue ny4yku (vascular bundle) oTKkpbIThI€, pacnosiaratoTcsl KOJbILOM; MEXKIY4YKOBbI I
kambuii (interfascicular cambium) oTkazbIBaeT MesiKhe 06AaBOYHbIE MYYKH;

[II) pna pacTeHus xapakTepHa miektocTesaa (plectostele): kcusema (xylem) pacuysieHeHa Ha
OT/ieJIbHbIEe NHOT/Ia COeJUHAIOINECH TSKU, MEXAY KOTOPBIMU U BOKPYT HUX PaCIoJIOXKeHa
¢ds10ama (phloem); cepaneBuna (pith) He BeipakeHa;

IV) nnsa pacteHus xapakTepHa chdoHocTesia (siphonostele); B o6sacTu y3J10B 06pa3yroTcs
KpYINHbIe JTUCTOBbIe NPopbIBLI (leaf gap), 3anosiHeHHble napeHxUMOM (parenchyma);

V) nmnox mepBUYHOM Kopo# (cortex) pacmoJio’keH MOLIHBIA CJI0OM MeXaHUYeCKOW TKaHU -
ckJepeHXUMBI (sclerenchyma), pa3aBuT kambuii (cambium);
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VI) xopouio pa3BUTbI CMoJisiHble X0/Abl (resin duct); oCHOBHble BOJONPOBOJISILIME 3JEMEHTHI
KcuJieMbl — Tpaxeuanl (tracheids), pacnosararoujyecs pajuaibHbIMU psi/ilaMy;
VII) npoBopsiiMe My4YKH 3aKpbITble, pacCHoJIOXKeHbl Ha TMONEPEeYHOM Cpe3e XaO0TUYHO:
HEKOTOpble HEMOCPECTBEHHO Mo/, anuepMon (epidermis), Apyrue riayosxe B cTebJie;
VII[) cTpoeHMe nyyKoBOe; MeXIYYKOBBIM KaMOuil (interfascicular cambium) He 3aknazbiBaeTcs,
ny4dkoBbIH (fascicular cambium) masoakTHBeH.
OTBeT:
Bapuanm 1
KapTrunka 2 3 4
TakcoH E A C
XapakTepucTHKa VI VII IV
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3aaanue B1 (ID 23) - 5 6a/s10B

Bapuanm 2

OpraHbsl pacTeHMH, 006J1aJal0T AaHATOMMYECKUMHM OCOGEHHOCTSAMM, KOTOpPble MO3BOJIAKT
onpejejUTh CHCTeMaTUYeCKoe TMOJI0OKeHHe pacTeHudA. bBoJsblioe 3HayeHWe wuMeeT
opraHu3anusi MNpPOBOAAIIUX TKaHen (vascular tissue) ux cTrpoeHMe H B3aWMMHOe
pacnoJioKeHue.

B pgaHHOM 3ajaHuM npuBeAeHbl ¢poTorpadpuu mnomepeyHbIX cpe3oB (MU ¢parMeHTOB
Cpe30B) pacTeHUdl Ppa3JUYHbIX TAKCOHOB. B 3ToM 3ajaHMM He06XO0JMMO COOTHECTHU
doTorpaduio cpesa c nogxoAMEeN eMy XapaKTePpUCTUKON U TAKCOHOM.

CnMCOK TaKCOHOB (CNMCOK M30BITOYEH - B HEM eCTh JIMIIHME TAKCOHbI, TAK)Ke OJUH TAKCOH
MOXKET BCTPETUTHCS HECKOJIBKO pa3):

A) OpHoposbHble (Angiospermae, Monocotyledones);

B) /JlBynosbHble (Angiospermae, Dicotyledones);

C) IHamoporHukoBupHble (Pteridophytina);

D) XBoieBuanble (Equisetophytina);

E) CocHoBbrle (Pinopsida);

F) IlnaynoBupusle (Lycopodiophyta).

CnHMCOK XapaKTepPpUCTUK (CIUCOK U30bITOYEH):

[) B DNepBHYHOM KOpe XOpOLIO pa3BUTa BO3/yXOHOCHAasg MapeHXMMa - a’speHXuMa
(aerenchyma); kcusiema (xylem)BbipaxkeHa o4eHb €/1a60;

II) npoBoasuiye nydku (vascular bundle) oTKpbITbIe, pacnosiaratoTCs KOJIbIOM; MEXIY4YKOBbIN
kamb6uii (interfascicular cambium) oTk/azbIBaeT MeJsiKhe A06aBOYHbIE MYYKH;

[II) pna pacteHus xapakTepHa IiekTocTesna (plectostele): kcusema (xylem) pacusieHeHa Ha
OT/leJIbHbIe UHOT/IAa COeJIUHSIOLIMEC TSKU, MEXAY KOTOPbIMU U BOKPYT HUX pacIoJioXKeHa
¢ds0ama (phloem); cepaneBuna (pith) He BeipaxkeHa;

IV)  pnsa pacreHus xapakTtepHa cudoHocTesa (siphonostele); B o6siacTu y3/10B 06pa3syroTcs
KpYyIHble JKMcTOBble popbIBhI (leaf gap), 3anosHeHHbIe NapeHxUMo# (parenchyma);

V) noj nepBUYHOU KOpOHM (cortex) pacroJiodXeH MOILHBIM CJI0M MeXaHU4YeCKOW TKaHU -
CKJepeHXUMBI (sclerenchyma), pa3BuT kam6uit (cambium);

VI) xopouio pa3BUThI CMoJIsiHble x0bl (resin duct); OCHOBHble BOJONPOBOJIALUE 3JI€MEHTHI
KCUJIeMBbI — Tpaxeu bl (tracheids), pacnosaramouiyecs paguajbHbIMU Ps/laMy;
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VII) npoBojsimMe Myd4yKH 3aKpbITble, pAcloJOKeHbl Ha I[ONepeyHOM Ccpe3e XaOTHUYHO:
HEKOTOpble HEMOCPE/ACTBEHHO N0/ anuAepMoi (epidermis), pyrue riay6ke B cTe6JIE;

VIII) cTpoeHuMe My4YKOBOE; MeXXMYy4YKOBbIM KaMbul (interfascicular cambium) He 3aksagbiBaeTcs,
ny4koBbI# (fascicular cambium) ManoakTHBeH.

OTBer:

Bapuanm 2
KapTunaka 1 2 3 4 5
TakcoH B F B E A
XapakTepucTHKa I1 II1 VIII VI VII
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3aaanue B2 (ID 24) - 5 6a/s10B

Bapuanm 1

B 3aJdHAM IIpUBE€AE€Hbl MNATb PHUCYHKOB Ha KOTOPbIX H306pa)l(e1-lbl pa3/JIHdHbIEC
BHU/OM3MEHEHHUAA OCHOBHBIX OPraHOB pacTeHHUH. YCTAaHOBUTE, YTO M300paKeHO Ha KaXKAO0M
pucyHke. COnocTaBbTe KaKAbl PUCYHOK C COOTBETCTBYKWIUM Ha3BaHHMEM BUJO0U3MEHEHMS
OpraHa M YKA’KUTe IIPOUCX0KACHHUE JdHHOIO BUAOU3MEHECHUA:

Ha3BaHuA BHAOM3MEHEHHH OPraHOB pacTeHU# (CHHUCOK U30bITOYEH - B HEM eCTh JIMIIHHE
Ha3BaHUs):

A) JlykoBuua;

B) BosayuiHble KOPHU 3NUPUTOB;

C) KopnesBuile;

D) bBakTepua/ibHble K1yOeHbKU (6aKTepoubl);
E) Koustouky;

F) Ycukuy, 3anenkuy;

G) Kopuemnop;

H) KniybeHs;

[) ®uanoknaauy;

]) Mukopusa.

[IpoucxoxgeHue BUJ0U3MEHEHUI OPraHOB:
[) BujousMeHeHUe KOPHS;
II) BugousMeHeHHe nobera;

OTBer:

Bapuanm 1
PucyHok 1 2 3 4 5
HasBaHue C H | A G
[Tpoucxoxaenue II II [ II I
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3aaanue B2 (ID 25) - 5 6a/s10B

Bapuaum 2

B 3ajaHuMu 1npuBeAeHbl MNATb PHCYHKOB HAa KOTOPbIX H306pakeHbl pasIUYHbIEe
BU/J0M3MEHEHHUS] OCHOBHBIX OPraHOB PAacTeHUH. YCTAaHOBUTE, YTO U306paKeHO HA KaXKAOM
pucyHKe. ConocTaBbTe KaKAbIH PUCYHOK C COOTBETCTBYIOLIMM Ha3BaHUEM BHJO0U3MeHEHHS
OpraHa M yKa)KuTe MpoMCX0XKAeHue JaHHOTO BUAOU3MEeHEeHU:

HasBaHuA BUAOHU3MEHEHUIl OPraHOB PAacTeHUil (CIMCOK M36bITOYEH - B HEM eCTh JIMIIHUE
Ha3BaHMA):

A) JlykoBuua;

B) BosayuiHble KOpHU 3TMPUTOB;

C) KopHeBulg;

D) BakrepuasnbHble Ki1ybeHbKHU (6aKTepOU/ibl);
E) Koutouky;

F) VYcuky, 3anenky;

G) Kopuenson;

H) KnyGeHb;

[) ®unnoknaguuy;

]) Mukopusa.

IIpoucxoxKgeHue BUA0OU3MEHEHU OPraHOB:
[) BujousMeHeHUe KOPHS;
[I) BupousmeHeHue nobera;

OTBer:

Bapuanm 2
PucyHok 1 2 3 4
Ha3sBaHue B | D F
[IpoucxoxaeHue [ I1 | I1 II
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3aaanue B3 (ID 25) - 5 6a/;10B

Bapuanm 1:

B 3aJdHUN IIPpUBEAEHbI IIATb PHCYHKOB Had KOTOPbIX H306pa}KeHbl OopraHbl U1 CHCTEMbI
OpraHoB XKHWBOTHBIX. YcranoBuTe, 4TO n306pa;1<e1—10 Ha KaKJAO0M DPHCYHKeE. ComocTraBbTe
Ka)KAblﬁ PUCYHOK C COOTBETCTBYWIIMM HA3BAaHHUEM OpraHa HWJIH CHUCTEMbI OPraHOB H
YKAXXKuTe aJid l'lpe,llCTaBl/lTe}Ief;l KAaKOr'o TAKCOHa XdpaKTE€pPHO €ro (ee) Ha/JIM4YHe:

Ha3BaHMs OpraHoB WM CHUCTEM OPraHOB >KMBOTHBIX (CNIHCOK M30bITOYEH - B HEM €CTh
JIMIIHME HAa3BaHUs):

A) /JIByBeTBUCTas YJ€HUCTask KOHEYHOCTD;
B) Ckousekc;

C) Xesuuepsbl;

D) CyoHbIM PpaceTOUYHBIN IJ1a3;

E) I[lapanoauu;

F) Papayna (Tepka);

G) CiyxoBble KOCTOYKH;

H) bBoxkoBasi 1uHus;

[) Kuugouut (cTpekarouias KjieTka);

]) AwmOysakpasibHasi cUCTeMa.

Ha3BaHMA TAKCOHOB (CIUCOK U306bITOYEH - B HEM €CTh JIMIIIHUE HA3BAHUA):
[) TI'pynna Pwi6si (Pisces);
II) Tun Urnokoxue (Echinodermata);
[II)  Tun Crpekarowue (Cnidaria);
IV)  Knacc (ITogtrn) Pakoo6pasusbie (Crustacea) v Knacc (Hagknacc) Hacekomble (Insecta);
V)  Kiacc Manekonurtatomue (Mammalia);
VI)  Kuacc (Ilogtun) Pakoo6pasusle (Crustacea);
VII)  Kuacc MHorouietTuHkoBblie yepBU (Polychaeta);
VIII)  Kunacc JlenTouyHble yepBu (Cestoda);
[X) Tloatun Xenuuepossle (Chelicerata);
X)  Tun Mosuntocku (Mollusca);

OTBerT:
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Bapuanm 1
PucyHok 1 2 3 4 5
HasBaHue oprana D H | B F
Ha3BaHue TakcoHa IV I II1 VIII X
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3aaanue B3 (ID 24) - 5 6a/;10B

Bapuanm 2:

B 3aJdHUN IIPpUBEAEHbI IIATb PHCYHKOB Had KOTOPbIX Pl306pa}Ke1-IbI OopraHbl U1 CHCTEMbI
OpraHoB XKHWBOTHBIX. YcranoBuTe, 4TO n306pa;1<e1—10 Ha KaKJAO0M DPHCYHKeE. ComocTraBbTe
Ka)K/I[blﬁ PUCYHOK C COOTBETCTBYWIIMM HA3BAaHHUEM OpraHa HWJIH CHUCTEMbI OPraHOB H
YKAXXKuTe aJid l'lpe,[lCTaBl/lTe}Ief/i KAaKOr'o TAKCOHa XdpaKTE€pPHO €ro (ee) Ha/JIM4YHe:

Ha3BaHMs OpraHoB WM CHUCTEM OPraHOB >XMBOTHBIX (CIHCOK M30bITOYEH - B HEM €CTh
JIMIIHME HAa3BaHUs):

A) /JIByBeTBUCTas YJ€HUCTask KOHEYHOCTD;
B) CkoJiekc;

C) Xesuuepsbl;

D) CyoxHbIM PpaceTOUYHBIN IJ1a3;

E) Iapanoauy;

F) Papayna (Tepka);

G) CiyxoBble KOCTOYKH;

H) BokoBas a1uHus;

[) Kuugouut (cTpekarouias KjieTka);

]) AwmOysakpasibHasi cCUCTeMa.

Ha3BaHMA TAKCOHOB (CIUCOK U306bITOYEH - B HEM €CTh JIMIIIHUE HA3BAHUA):
[) TI'pynna Pwi6si (Pisces);

II) Tun Urnokoxue (Echinodermata);

[II)  Tun Crpekarowue (Cnidaria);

IV)  Knacc (ITogtrn) Pakoo6pasusbie (Crustacea) v Knacc (Hagknacc) Hacekomble (Insecta);
V)  Knacc Maekonutatoue (Mammalia);

VI)  Kiacc (I[logtun) Pakoo6bpasusle (Crustacea);

VII) Knacc MHorometrHkoBbIe yepBU (Polychaeta);

VIII)  Kunacc JlenTouyHble yepBu (Cestoda);

[X) Tloatun Xenuuepossle (Chelicerata);

X)  Tun Mosuntocku (Mollusca);

OTBerT:
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Bapuanm 2
PucyHok 1 2 3 4
HasBaHue oprana A C J E G
Ha3BaHue TakcoHa VI IX I1 VII Vv
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3aaanue B4 (ID 26) - 5 6a/y10B

Bapuanm 1

HU3BeCTHO, YTO MNPHUCIOCOO/JIeHUs K onpejeséHHbIM YCJOBHAM M 00pa3y >XU3HU APKO
NPOSBJAIOTCA BO BHEIIIHEX MOP(POJIOTUH KUBBbIX OPraHU3MOB.

Ha pucyHkax npuBeJeHbl NATh BHAOB pbI6. BaM Heo6X0AMMO NO PHUCYHKY ONpeaeMTb
Ha3BaHue BHJa (poJa, moAOTPsAAA) U COOTHECTH AAHHBIA BUJ C NMOAXOAAIIUMHU K HEMy
XapaKTEpPUCTHUKAMH U3 CITUCKA.

Ha3BaHus BUJ0B (pPoA0B) pbI6 (CIMCOK U3GbITOYEH — B HEM €CTh JIMIIHYE HAa3BAHUA):
A) capran;

B) ckymb6pueBble (nesamMuja);
C) kambana;

D) nyHa-pbi6a;

E) nems;

F) yrops;

G) 3Mes;

H) akysa;

[) cenbasiHOUN KOPOJib;

]) kuT;

K) ckar.

CnMCOK XapaKTepHUCTHUK (CIUCOK U30bITOYEH):
[) npuHagsexart k oTpsay Kapnoo6pa3sHbie;
II)  B3pocsble ocobu XUBYT B pekax CeBepHo#l EBpornbl, a UKpy oTk/1aAbiBal0oT B CapraccoBoM
MOpe;
[II) uMeeT XpslEBOU CKeJeT B TeUEHUE BCEU KU3HU;
IV)  mniaBaeT Ha 0/iHOM K3 OOKOB;
V) OprouiHble NJIaBHUKU OTCYTCTBYIOT, XBOCTOBOM MJIABHUK PACMOJIOKEH B TOPU30HTAJbHOU
NJIOCKOCTH;
VI) uMeeTcs «IKOGCOHOB OpraH»;
VII) panuHa Tesa NMpakTUYeCKU paBHA ero BbICOTE, XBOCTOBOMW MJIABHUK B MPOILECCE 3BOJIOLUU
YCYe3aeT;
VIII) mnepBble HECKOJIBKO JIydyel COMHHOIO IMJIaBHUKA CUJIbHO YAJMHEHbI, OpIOIIHbIE MJIaBHUKHU
npejCcTaB/eHbl OJHUM YAJUHEHHBIM JIY4YOM;
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[X) OprolHble MJABHUKK PacHoJIOKeHbl OYeHb JaJIeKOo M033aJid TPYyAHbIX, XBOCTOBOHN cTebesb

XOpOUIO BBIPAXKEH;
X) uMeeTcd Ba KPYNHBIX COMHHBIX [IJIABHUKA, XBOCTOBOM IJIaBHUK CUJIbHO BbIpe3aHHBIN;

XI)  4esOCTH YAJHUHEHBI, TEJO CTPEJOBU/HOE.

OTBer:

Bapuanm 1
PucyHok 1 4 5
Ha3zBaHue pbiObI A B E D F
XapakTepuCcTHKa XI X | VII I1
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3aaanue B4 (ID 26) - 5 6a/y10B

Bapuanm 2

H3BeCTHO, YTO NPHUCIOCOOJEeHUsA K onpeje/iéHHbIM YCJIOBHUAM M 00pa3y KHM3HHU SIPKO
NPOSBJAIOTCA BO BHEIIIHEX MOP(POJIOTUH KUBBbIX OPraHU3MOB.

Ha pucyHkax npuBeJeHbl NATh BHAOB pbl6. BaM He0o6X0AMMO IO PHUCYHKY ONpeJesuThb
Ha3BaHue BHJa (poJa, moAOTPsAAA) U COOTHECTH AAHHBIA BUJ C NMOAXOAAIIUMHU K HEMy
XapaKTEpPUCTHUKAMH U3 CITUCKA.

Ha3BaHus BU0B (pPoA0B) pbI6 (CIUCOK U3GbITOYEH — B HEM €CTh JIMIIHYE HAa3BAHUA):
A) capran;

B) ckymb6pueBble (nesamMuja);
C) kambana;

D) nyHa-pbi6a;

E) nems;

F) yrops;

G) 3mes;

H) akysa;

[) cenbasiHOUN KOPOJib;

]) kuT;

K) ckar.

CnMCOK XapaKTepHUCTHUK (CIUCOK U30bITOYEH):
[) npuHagsexart k oTpsay Kapnoo6pa3sHbie;
II) B3pocsblie 0cobu *)UBYT B pekax CeBepHoil EBponbl, a UKpY OTK/1aibIBaloT B CapraccoBoM
MOpe;
[II) uMeeT XpslEBOU CKeJeT B TeUEHHUE BCEU KU3HU;
IV)  mniaBaeT Ha 0/iHOM K3 OOKOB;
V) OprouiHble NJIaBHUKWA OTCYTCTBYIOT, XBOCTOBOW IJIABHUK PACIOJIOXKEH B TOPU30HTAJIbHOMN
IJIOCKOCTH;
VI) uMeeTcs «IKOGCOHOB OpraH»;
VII) pavHa Tesla MpakTUYECKU paBHA €ro BbICOTE, XBOCTOBOM IJIABHUK B NPOLECCe 3BOJTIOLUHU
YCYe3aeT;
VIII) mnepBble HECKOJIBKO JIydeld COMHHOIO IMJIABHUKA CUJIbHO YAJMHEHBI, OpIOLIHbIE MJIaBHUKU
npe/CcTaB/IeHbl OJJHUM YJINHEHHBIM JIy4OM;
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[X) OprolHble NJABHUKK PacloJIOKeHbl OYeHb JAaJIeKO M033aJid TPYyAHbIX, XBOCTOBOH cTebesb
XOpOIIO BBIPAXKEH;

X) wuMeeTcs Ba KPYMHbIX CHHHHBIX MIJIABHUKA, XBOCTOBOM MJIABHUK CUJIbHO BbIpEe3aHHbBIH;

XI)  4esOCTH YAJHUHEHBI, TEJO CTPEJOBU/HOE.

OTBer:

Bapuanm 2
PucyHok 1 2 3 4 5
Ha3zBaHue pbiObI E C F | K
XapakTepuCcTHKa [ 1\Y 11 VIII [11
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3aganue B5 (ID 28) - 5 6a110B

Bapuanm 1

Bnaro,qapa CO3JdHUIO OINITHYECKHUX BOJIOKOH OBLIIO pa3pa60TaHo IHAOCKOIINYECKoe
BHJe0000pyAoBaHUe auaMeTpoM MeHee 1 wmM! Temepp Bpady MoOXeT MNOJy4YaTh
BHU/€0M300pakeHUs CaMbIX TPYJHOAOCTYIHbIX U TEMHBIX YrOJIKOB Halllero opraHnusma. Bam
npegjgaraeTcda MNO-HOBOMY B3IJIAHYTbh HA QAHATOMHUI 4Ye€JIOBEKA - B 3TOM 3aJaHHUH
H606XOAHMO onpeae/IMTb Ha3BaHUE OpraHa MO 3HIAOCKOIIHUYECKOMY n306pa>lceHmo ero
BHYTPEHHEW NMOBEPXHOCTH M COOTHECTH KaXKAbIA OpraH C moAxXojsAlier emMy CTPYKTYpPHO-
JYHKIMOHA/IbHON XapaKTEPUCTUKON M3 CIMCKaA. Bce n3o6pakeHus moJjiy4eHsbl Y 340POBbIX
NalnyeHTOoB.

CnucoK OpraHoB (CUCOK U3GbITOYEH — B HEM €CTh JIMIIHUE TEPMUHBI):
A) numeBof;

B) yxo;

C) Tpaxes;

D) Hoc;

E) ropraHb;

F) cycras;

G) ToJsicTas KULIKa;
H) rnas;

[) xenynok;

]) wMartka.

CnMCOK XapaKTEPHUCTHUK (CIHCOK U30bITOYEH):
[) B cocTaB 3TOro opraHa BXOJUT 3JIaCTUYECKUH XPAL];
I[) B3TOM opraHe NpUCyTCTBYeT Y NONEPEYHO-II0JI0CATAas, U IJIafiKas MblllleyHasl TKaHb;
[II) 3TOM opraHe MPOUCXOAUT CUHTe3 pepMeHTa /Jisl BcacblBaHUS BUTaMUHa B12;
IV)  anuTesnuii 3TOro opraHa npeteprneBaeT LUKJINUYECKHE TOPMOH-3aBUCHMbIEe U3MEHEHUS;
V) A/ noJIHOLlEHHOM paboThl 3TOTO OpraHa TpebyeTcss BUTAMHUH A;
VI) B cocTaB 3TOro opraHa BXOJAUT 'MaJIMHOBbIM M BOJIOKHUCTBIN XpsLll;
VII) B 3TOM opraHe NpoOUCXOAUT CUHTEe3 BUTaMHHa K;
VIII) B 3TOM opraHe HepBHbIE KJIE€TKHW aKTUBHO JIeJISTCSI U 0OHOBJISIIOTCS KaXK bl Mecs1l;
[X) snuTesnuit 3TOro opraHa CHaGeH peCHUYKaMH, KOTOpble OJJHOHANpPaBJIeHHO NepeMellalT
NIOBEPXHOCTHYIO TEKYUYYIO CJIU3b.
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OTBeT:

Bapuanm 1
KapTunka 2 5
OpraH | F C
XapaKTepUCTHKaA II1 VI IX
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3aaanue B5 (ID 28) - 5 6asy10B

Bapuaum 2

BiarogapsAa co3AaHMI0 ONTUYECKHMX BOJIOKOH ObLJIO pPa3paGOTaHO 3HAOCKONMUYECKoe
BHJe0000pyAoBaHUe auaMeTpoM MeHee 1 wmM! Temepp Bpady MoOXeT MNOJy4YaTh
BHU/I€0M300pakeHUs CaMbIX TPYJHOAOCTYIIHbIX M TEMHBIX YrOJIKOB Hallero opranusma. Bam
npejJjaraercd INO-HOBOMY B3IJIAHYTh HAa aHAaTOMHUI0 4YeJioBeKa - B 3TOM 3aJaHUU
Heo6X0JAUMO oIpeAe/MTh Ha3BaHHe OpraHa IO 3HJO0CKONMYECKOMY H300paKeHHI0 ero
BHYTPE€HHEe! NMOBEPXHOCTHM M COOTHECTH KaXKAbI OpraH C Nojxojdiieil eMy CTPYKTYpPHO-
dyHKIMOHA/TbHOM XapaKTepUCTUKOM M3 ClMCKa. Bce n306pakeHUs MOJIyYeHBbI Y 30POBbIX
NaleHToB.

CnMCcoOK OpraHoB (CIIMCOK U36bITOYEH - B HEM €CTh JIMIIHUE TEPMUHBDI):
A) numeBoj;

B) yxo;

C) Tpaxes;

D) Hoc;

E) ropraHb;

F) cycras;

G) ToJsicTas KMUIKa;
H) rnas;

[) xenynok;

]) Martka.

CnMCOK XapaKTEePHUCTHUK (CIHCOK U30bITOYEH):
[) B cocTaB 3TOro opraHa BXOJUT 3J1aCTUYECKUH XPALL;
II) B3TOM opraHe NpUCyTCTBYET U IONEPEYHO-I10JI0CaTas, U IJIaZiKasl MblllleuHasi TKaHb;
[II) 3TOM opraHe NMpPOUCXOAUT CUHTe3 pepMeHTa /Jisl BcacblBaHUS BUTaMUHa B12;
IV)  anuTesnuii 3TOro opraHa npeteprneBaeT LUKJINUYECKHE TOPMOH-3aBUCHMbIe U3MEHEHUS;
V)  JJ1d MOJIHOLEHHOM paboThl 3TOr0 OpraHa TpebyeTcs BATAMMUH A;
VI) B cocTaB 3TOro opraHa BXO/AUT r'MaJUHOBbIN W BOJIOKHUCTbBIN XPSLL;
VII) B 3TOM opraHe NpoOUCXOAUT CUHTEe3 BUTaMHHa K;
VIII) B 3TOM OopraHe HepBHbIE KJIE€TKHA aKTUBHO JIeJISTCSA U 0OHOBJISIIOTCS KaXKJbli Mecs1l;
[X) snuTenui 3TOro opraHa CHaGKeH peCHUYKaMH, KOTOpble OJHOHANPABJIEHHO MepeMelalT
NIOBEPXHOCTHYIO TEKYUYYIO CJIU3b.
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OTBeT:

Bapuanm 2
KapTunka 1 2 3 5
OpraH J D G A
XapakTepUucTUKa IV VIII VII II
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3aaanue B6 (ID 29) - 5 6a/s10B

Bapuanm 1

CoBpeMeHHO# HayKe XOpOIIO M3BECTHO, YTO pa3/IM4YHble BU/ABI )KUBbIX OPraHU3MOB MOTYT
ObITh OINO3HAHbl N0 HAJIMYUI0 YHUKAJIbHbIX 6eJIKOB U ¢pparmeHToB /IHK B mccieayemsbix
o6pasnax. OaHaKo Jake HEKOTOpble HHM3KOMOJIEKYJAPHbIe COeAWHEHUA SBJIAITCA
AOCTAaTOYHO cHnenMPUYHBIMU AJI1 OTHOCUTEJBHO Y3KHUX CHCTEMaTHYeCKHMX KaTeropuil.
PaccmoTpuTte npeacraBieHHble coeAuHeHUs (MM PpparMeHTHI 60Jiee KPYNHBIX MOJIEKYJI),
10CJie Yero COnocTaBbTe UX C OPraHU3MaMH, B KOTOPBIX OHM MOTYT GbITh CHHTE€3UPOBaHBbI, a
TaKXKe C HeKOTOPbIMU XMMU4YeCKUMH U GM3H0I0THYeCKUMH XapaKTepUCTHKAMM.
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CnMCcoOK OpraHu3MoB:

A) Monodon monoceros (HapBaJ);

B) Penicillium chrysogenum;

C) Trypanosoma brucei;

D) Salmonella enterica;

E) Cucurbita maxima (TblKBa rUTaHTCKas).

CIIMCOK XapaKTepUCTUK:
[) BrI3bIBaeT MOLIHBIA HMMMYHHBIA OTBeT y 4eJsioBeka 3a cueT akTuBaunuu Toll-like
pelenTopoB JeUKOLUTOB;
II) CopepXuT [-JlakTaMHOe KOJIbLO, KOTOPO€ y4acTBYeT B KOBaJIEHTHOM INPUCOEJUHEHUHU
MoJieKyJibl K DD-TpaHcnentujase;
[II) O6pasyercsa U3 Oeska-npefllieCTBEHHUKA B X0/l CJIOXKHOTO MPOLECCUHIa C y4acTUEM
dbepMeHTa THPEONIEPOKCH /A3 bI;
IV)  {dBaserca cybcTtpaToM ¢epMeHTa, KOTOPBbIA COCTOUT W3 CyObeJUHHI, ABYX TUIIOB: OJHH
3aKOJMPOBaHBI B /ipe, a Apyrue — Bo BHedaaepHou [AHK;
V)  Y4yacTByeT B aHTUOKCHAAHTHOM 3all[UTE KJIETKH.

OTBeT:

Bapuanm 1
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3adanus onumnuadsl «Pusmex» no 6uosio2uu. Oméopoutwlii sman 2020/21 y4.200 11 KJIACC

3aaanue B6 (ID 29) - 5 6a/s10B

Bapuanm 2

CoBpeMeHHOH HayKe XOpOLIO U3BECTHO, YTO pa3/IMYHble BUJbI }KUBBIX OPraHU3MOB MOTYT
ObITh ONO3HAaHbl N0 HAJIMYUI0 YHUKAJIBHbIX 6eJKOB U ¢pparmeHToB /IHK B Hccieayembix
o6paspax. OJHAKO Jaxke HEKOTOpble HHM3KOMOJIEKYJ/ISIDHBIE COeJUHEHUA ABJIAITCA
AOCTAaTOYHO crnenuPpUYHBIMH AJIA OTHOCHUTEJBbHO Y3KHMX CHUCTEeMaTHYeCKMX KaTeropuil.
PaccmoTpuTte npeacraBieHHble coeAUHeHMs (MM ¢parMeHThI 60Jiee KPYNHBIX MOJIEKYJI),
II0CJIe Yero conocraBbTe UX C OpraHUu3MaMH, B KOTOPbIX OHU MOTYT ObITh CHHTE3UPOBaHbI, a
TaK)Ke C HEKOTOPbIMM XMMUYECKUMH U PHU3H0/10rM4eCKUMH XapaKTepUCTUKAMU.
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CnMCcOK OpraHu3MoB:

A) Streptomyces fulvissimus;

B) Panthera tigris (Turp);

C) Suillus luteus (Mac/ieHOK OObIKHOBEHHbIH );
D) Toxicodendron radicans (140BUTbIN NJIIOLL);
E) Porphyra purpurea.

CIIMCOK XapaKTepUCTUK:
[) 3ddexkTHBHO OKUCAsAETCI aTMOCHEPHBIM BO3/YXOM C 06pa3oBaHHMEM MPOJAYKTa, KOTOPbIH
CNoco6eH NPUCOeJUHATHCA K OeJIKaM B X0/ie KOHZleHcauuyu MuxasJis;
[I) BxoauT B cocTaB CBETO-COOHPAOIUX KOMILJIEKCOB;
[II) B npucyrcrBuu NaOH u CuSO4 naeT purosieToOBYIO OKpPACKY;
IV)  Cuntesupyetcs c yuactueM UTP Ha oiHOM K3 3Tanos;
V) B <¢usrosioruueckux ycJaoBUSAX MOXKeT ObITb ¢ochopuanupoBaHo ¢ 06pa3oBaHUEM
MaKpO3pru4ecKoro CoeIMHeHMs C 1jeJIbI0 HAKOIJIEHU SHEPTHUU B KJIETKE.

OTBeT:

Bapuanm 2
CtpykTypa 1 2 3 4 5
Opranusm B A D E C
XapaKTepucTHKa \% II1 [ II v

52
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3aaanue B7 (ID 30) - 5 6a/s10B

Bapuanm 1

Ha pucynkax Huxke (1-5) u3o6pakeHbl CTPYKTYPbl KOMIUIEKCOB OG€/IKOB U HYKJIE€HHOBBIX
KMCI0T. ConocTaBbTe 3TH CTPYKTYpPbl C Ha3BaHUAMHU HU306paKeHHbIX MoJiekyJ (A-E) u c
uHPpopmanuen 06 3TUX Komiiekcax (I-V).

AMP - aperosunmorodocdar (ocraTok)

Ha3BaHMs KOMILJIEKCOB:

A) PensincoMa (KOMIJIEKC peNJIMKaTUBHOM BUJIKH);
B) JHK-nurasa;

C) PHK-noaumepasa;

D) Pub6ocoma;

E) Hyxkueasa Cas9;

WHpopManusa o KOMILIEKCAX:
[) Bartom kommiekce BcTrpedatoTcs Tpu ocHoBHbIX Tuna PHK: MPHK, TPHK u pPHK;
II) 3rtoT koMniekc ocyuiectBasseT cuHTe3 JHK;
[II)  3ToT 6es10K ABASAETCA YA00HBIM UHCTPYMEHTOM /1J1s1 peJaKTUPOBaHUsl FTEHOMOB;
[V)  JToT 6es10k Heob6x0AMM /151 coeiMHeHUs pparMeHTOB OKa3aky;
V)  Cy6ctpatamu s 3TOro pepMeHTa cayxaT puboHykaeoduaTpudpochaTsl;

OTBerT:

Bapuanm 1
H3o6paxxeHue 1 2 3 4
HaszBaHue koMIiekca C D A E B
Hudopmanus \Y | 11 II IV
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3adaHus oaumnuadel «Puzmex» no 6uosozuu. OméopouHslii aman 2020/21 yu.2o0 11 KJIACC

3aaanue B7 (ID 30) - 5 6a/s10B

Bapuaum 2

Ha pucynkax Huxke (1-5) u3o6pakeHbl CTPYKTYpPbl KOMIUIEKCOB 6€/JIKOB U HYKJE€HMHOBBIX
KMCI0T. ConocTaBbTe 3TH CTPYKTYpPbl C Ha3BaHUAMHU HU306paKeHHbIX MoJiekyJ (A-E) u c
uHPpopmanuen 06 3TUX Komiiekcax (I-V).

(8ua cBoky, nosopor Ha 90°)

Ha3BaHUA KOMIIJIEKCOB:

A) PHK-nosumepasa;

B) Amunoanua-tTPHK-cuHTeTasa;

C) OHpoHyKJ/ea3a peCTPUKLHUM (pecTpUKTa3a);
D) HHTerpasa peTpoBUpYCa;

E) Pubocoma;

WHpopManusa o KOMILIEKCAX:
[)  3TOT KOMIJIEKC OCYLeCTBJISIET CUHTE3 GEJIKOB;
II) ®depMeHTHI 3TOr0 THUNA LUIUPOKO UCHOJIB3YIOTCS B TEHHON UHXXEeHEepUH;
[II) 3ToT depMeHT NpUCcOeAUHSAET aMUHOKUCIOTY K TPHK;
IV)  JToT pepmeHT f06aBAsAeT HYKJIEOTHU/bI K 3’-KOHLY MoJieKyJibl PHK;
V) 3JtoT depMeHT ocyllecTB/sseT BCTpaMBaHUe TIeHOMAa pPeTPOBUpyca B TeHOM KJETKHU-

X0351Ha;

OTBeT:

Bapuanm 2
H306paxeHue 1 2 3 4 5
HasBaHue KoMILIeKCa C D E B A
HUudopmanusa II \Y | II IV
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3adaHus oaumnuadel «Puzmex» no 6uosozuu. OméopouHslii aman 2020/21 yu.2o0 11 KJ/IACC

3aganue B8 (ID 31) - 5 6a110B

Bapuanm 1

B JaHHOM 3aJjaHMH M300pakeHbl pa3/IMYHbIe CYOK/IeTOYHbIE CTPYKTYphl. Bam Heo6xoauMO
onpejAe/IMTh Ha3BaHHMA 3THUX CTPYKTYP M COOTHECTH KaXAylw C NojgxojAmend en
GyHKIMOHA/IbHOM XapaKTEPUCTUKOM U3 CIIMCKa.

CIIMCOK THUIIOB KJIETOK (CHHCOK U30bITOYEH - B HEM €CTh JIMIIHUE TepMI/lel):

Anpo;
MuTOoXOHApPUS;
JlecmocoMa;
Hyxkneocoma;
Krytuk;

AT® cunHTasa;
LleHTpUOJIB;
Kommiekc IN'osbmxy;
XpOMOCOMBI;
AnonTocoMma;

CnMCOK XapaKTepHUCTHUK:

)
1)

1)

BesIKOBbINM KOMILJIEKC, UTPAIOLIHMH KJII0UEBYIO POJib B CO3peBaHUM 3dPEKTOPHBIX Kacmas mpu
arnornTo3e.

Be/lKOBbIA KOMIIJIEKC, HCIOJIb3YIOIMMA 3HEPTHUI0 XUMHYECKOro rpajjueHTa HOHOB [
cuHTe3a ATO.

Haxojsimasicst B ieHTpe KJIeTKHU, COCTOsIIast U3 MUKPOTPYy60YeK CTPYKTYypa.

IV) Cuctema oJHOMeMOpaHHBIX IUCTEPH W BE3WKYJ, Hrpamoilasg BaXKHYI0 pPoOJib BO
BHYTPUKJIETOYHOM TPAHCIIOPTE.

V)  JIBymMeMOpaHHas opraHesijia, B KOTOPOW NPOTEKAIT OKUCJIUTEbHbIE MPOIECChI.

OTBerT:

Bapuanm 1
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3adaHus oaumnuadel «Puzmex» no 6uosozuu. OméopouHslii aman 2020/21 yu.2o0 11 KJ/IACC

3aganue B8 (ID 31) - 5 6a110B

Bapuamnm 2

B JaHHOM 3aJjaHMH M300pakeHbl pas3/IMYHbIe CYOK/IeTOYHbIE CTPYKTYphbl. Bam Heo6xoauMO
onpejAe/IMTh Ha3BaHHMA 3THUX CTPYKTYP M COOTHECTH KaXAylw C NojgxojAmend en
GyHKIMOHA/IbHOM XapaKTEPUCTUKOM U3 CIIMCKa.

CIIMCOK THUIIOB KJIETOK (CHHCOK U30bITOYEH - B HEM €CTh JIMIIIHUE TepMI/lel):

A)
B)
)
D)
E)
F)
G)
H)
)

)

Anpo;
MuToxoHApUS;
JlecmocoMa;
Hyxkneocoma;
Kryruk;

AT® cunTasa;
LleHTpUOJIb;
KoMmmiekc 'onbmaky;
XpOMOCOMBI;
Anonrtocoma;

CnMCOK XapaKTepUCTHUK:

)

1)
1)

IV)
V)

/lByMeMOpaHHasA oOpraHesjjla, B KOTOPOHM QYHKLUHMOHUpYeT [JblXxaTeJbHasd 3JIeKTPOH-
TPaHCIIOPTHAA LeNb.

[Ipo4HBIN MeXKJIETOYHbIM KOHTAKT, 3aAKOPEHHbIN HAa IPOMEXYTOYHble PUJIaMEHTHI.
Be/IKOBBbIN KOMILJIEKC, UTPAIOLIMU KJII0UEBYIO POJIb B CO3peBaHUU 3 PeKTOPHBIX Kacnas npu
amornrose.

KomnakrtuzoBaHHble MoJieKyJibl THK.

JHK-6e/1KoBbIA KOMIIJIEKC YYacTBYWOIMN B KOMIIAKTM3aLMM W PEryJsALUM 3KCIPeCccUuu
reHoma.

OTBerT:

Bapuanm 2
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3adanus onumnuadsl «Pusmex» no 6uosio2uu. Oméopoutwlii sman 2020/21 y4.200 11 KJIACC

3aaanue B9 (ID 32) - 5 6a/s10B

Bapuanm 1

IIpu pasBeseHUM AMepHMKaHCKMX HOPOK (Mustela vison) Ha 3BepodepmMax ObLIH
OOGHapy>KeHbl U NlepeBeieHbl B TOMO3UTOTy pelleCCUBHbIe MyTalluu nopsadka 30 pa3auYyHbeIX
2eH08, 3aTparuBalIuX OKpac Mexa. B HacTroslee BpeMd B NUTOMHHUKAX MOAAePKUBAIOTCA
YHCTble JIMHUM HOPOK pa3/IMYHBIX OKpacoB, INyTeM CKpelluBaHHMA KOTOPbIX MOKHO
NOJIyYUTh HOBbIE COYETAHUA al/leJied M HOBble BAapMaHThl OKpaca Mexa. Himke npuBeeHbl
pacuienieHds IoJlydeHHble y ruopuaos BToporo mnoxkosieHus (F2). B mepBoMm cnucke
1epeyucjeHbl BO3MOXKHbIEe pOAUTE/IbCKHE Naphbl, 3 BO BTOPOM Ir'MOGpH /bl IEPBOro NOKOJIeHUA
(F1). Bam He06x04MMO COOTHeCTH poauTesiei, noTOMKOB F1 u F2. O6paTuTe BHUMaHue, YTO
CIIMCOK POAUTE/bCKHMX ap U30BITOYEH, T.€. COAEPKaT JIMIIHUE 3/IeMEeHThI.

Pacmensienue B F2 Nel Pacmensienue B F2 Ne2 Pacmensienue B F2 Ne3
3A_:1aa 9A_M_:3aaM_:3A_mm: laamm 1SRSR: 3SRs : 1ss
3 aukui Tin : 1 aneytckas 9 AUKUU T : 3 asieyTcKas: 3 1 ropHocTaeBas : 2 YepHbIN
MO : 1 1aBaHi0Bas xXpycTajb: 1 JUKUNA TUI
Pacmensienue B F2 N°4 Pacmensienue B F2 Ne5
1Ss: 1ss 3C_: 1cc
1 kpecToBKa : 1 AUKUH THII 3aUKHUH TUM : 1 6esble

CnMCOK poAUTebCKHUX Nap (CHUCOK U36bITOYEH — B HEM €CTh JIMIIHHUE POJUTEe/IbCKHE Naphbl):
A) PP (aukuii Tun) x pp (cepebpucrto-roJsy6as);
B) aaMM (aneytckas) x AAmm (Moiin);

C) MMpp (cepebpucro-rony6as) x mmPP (moiin);
D) SRSR (ropHocTaeBas) x ss (AUKUUN TUII);

E) Ss(kpecToBKa) x ss (JUKUN TUN);

F) Nn (kaeT) x nn (UKW THII)

G) Rr(muxuii Tun) x rr (AHTapb)

H) SRSR (ropHocTaeBas) x SRs (uepHbIH XpycTasib)
[) AA (gukuii Tun) x aa (aseytckas);

]) CC (anpbuHO) x cc (AUKUHN TUIT);

Cnucok ru6pugos F1:

[) Aa(aukuil TUn);

[I)  1Ss (kpectoBKa) : 1ss (AUKHM TUII);
[II) Cc (maukuii Tun);
IV)  SRs (yepHblil XpycTasb);

V) AaMm (aukuii Tum);

OTBeT:

Bapuanm 1
Pacmemienue F2 1 2 3 4 5
PopguTesibckue napsol [ B D E |
['mbpuas F1 | Vv IV I1 I11

59



3adanus onumnuadsl «Pusmex» no 6uosio2uu. Oméopoutwlii sman 2020/21 y4.200 11 KJIACC

3aaanue B9 (ID 32) - 5 6a/s10B

Bapuanm 2

IIpu pasBeseHUM AMepHMKaHCKMX HOPOK (Mustela vison) Ha 3BepodepmMax ObLIH
OOGHapy>KeHbl U NepeBeeHbl B TOMO3UTOTY peleCCUBHbIE MyTallMU nopadka 30 pa3auYyHbeIX
2eH08, 3aTparuBalIuX OKpac Mexa. B HacTrodlee BpeMs B NIMTOMHHMKAX NMOAJEPKUBAKOTCA
YHMCTble JIMHUM HOPOK Ppa3/JIMYHBIX OKpPACOB, NyTeM CKpelUBaHUA KOTOPBIX MOXKHO
NOJIyYUTh HOBbIE COYETAHUA al/iesiell U HOBble BApMAaHThl OKpaca Mexa. Huke npuBeeHbl
paciuenyieHusl NOJIy4eHHble y THOpPUAOB BTOporo mnokoseHus (F2). B mepBoM cnucke
nepeyucjaeHbl BO3MOXKHbIe pOAUTEe/IbCKHeE Naphl, a BO BTOPOM r'HGpPHU/bI NepPBOro NOKOJIeHM s
(F1). Bam He06x04MMO COOTHeCTH poauTesiei, noTOMKOB F1 u F2. O6paTuTe BHUMaHue, YTO
CIIMCOK POAUTE/IbCKUX Nap U36bITOYEH, T.€. COAep KaT JIUIIHUE 3JIeMEeHThI.

Pacmiensienue B F2 Ne2

3P_: 1pp
3 pukuii Tun : 1 cepebpucro-
rosy6as

Pacmiensienue B F2 Ne2

9M_P_: 3M_pp : 3mmP_: Immpp
9 nuKuK TUN : 3 cepebPUCTO-
rosiy6as : 3 moiin : 1 manderinas

Pacmiennienue B F2 Ne3

1Rr(aukuii Tun) : 1rr(saHTaps)

Pacmiensienue B F2 N24

1SBSR::3SRs: 1s5
1 ropHocTaeBas : 3 YepHbBIH

Pacmiensienue B F2 Ne5

INn: 1nn
1 mxeT : 1 AMKUH TUI

XpycTab : 1 AUKUN TUI

CnMCOK poAUTebCKHUX Nap (CHUCOK U3GbITOYEH — B HEM €CTh JIMIIHHAE POJUTEe/IbCKHE Naphbl):
A) PP (aukuii Tun) x pp (cepebpucrto-roJsy6as);
B) aaMM (aneytckas) x AAmm (Moiin);

C) MMpp (cepebpucro-rony6as) x mmPP (moiin);
D) SRSR (ropHocTaeBas) x ss (AUKUUN TUII);

E) Ss(kpecToBKa) x ss (JUKUN TUN);

F) Nn (kaeT) x nn (UKW THII)

G) Rr(muxuii Tun) x rr (AHTapb)

H) SRSR (ropHocTaeBas) x SRs (uepHbIH XpycTasib)
[) AA (gukuii Tun) x aa (aseytckas);

]) CC (anpbuHO) x cc (AUKUHN TUIT);

Cnucok ru6pugos F1:
[) PpAauxoro Tuma;
I1)  1Rr (aukuii Tun) x 1rr (AHTApB);
[II) MmPp (aukuit Tum);
IV)  SRs (yepHblil XpycTasb);
V) 1 Nn (mxeT): 1 nn (AuKU# TUI)

OTBeT:

Bapuanm 2
Pacmemienue F2 1 2 3 4 5
PoauTesibckre napbl A C G D F
['mbpuas F1 | I11 I1 IV \Y
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3adanus onumnuadsl «Pusmex» no 6uosio2uu. Oméopoutwlii sman 2020/21 y4.200 11 KJIACC

3aaanue B10 (ID 33) - 5 6a/110B

Bapuanm 1:

CXO0ACTBO CTPYKTYP U CBOMCTB JBYX OPraHU3MOB MOKeT GbITh 00YC/I0BJI€HO KaK MX OOGLIUM
IPOUCXO0XKAEHUEM, TaK M Pa3/IMYHbIM IPOMUCXO0XKAEHHEM B pe3yjbTaTe Napaie/IbHOMN
3BOJIIOLMU. B nepBoM ci1yyae Takue CTPYKTYPbI U CBOMCTBA Ha3bIBAKOTCS FTOMOJIOTMYHBIMH, a
BO BTOPOM - aHAJIOTUYHBIMHU. COnocTaBbTe CTPYKTYPHI M CBOMCTBA, XapaKTepHbIe JJIs Napbl
opraHusmoB (1-5), aHaJIOrM4YHOMY WJIM TOMOJIOTUYHOMY XapakKTepy UX nmpoucxoxaeHus (I
uiu II), a Takke gonoHUTEAbHBbIM pakTam (A-F):

1) cnuHHOM MJIaBHUK JieqbduHa-6em0604ku (Delphinus delphis) u TurpoBoi aky.Jibl (Galeocerdo
cuvier)

2) XOoxJeHUe Ha JIByX KOHEYHOCTSIX OOJIbIIOTO pbhkero KeHrypy (Macropus rufus) u 4esioBeka
pasymHoro (Homo sapiens)

3) aMHMOH y JOMOBOT0 BOpo6bs (Passer domesticus) v yesioBeKa padyMHoro (Homo sapiens)

4) kJ1eTOYHas CTeHKa Y KJIeTOK KYKypy3bl (Zea mays) v kulie4Hou nanodyku (Escherichia coli)

5) opraHbl noJsiéTa JieTy4yed MbIIIM 60JiblIONM HOYHMLBI (Myotis myotis) u nTepo3aBpa copzeca
(Sordes pilosus)

CnMCOK AONOJIHUTE/IbHBIX (PAKTOB (CIMCOK U30bITOYEH):

A) ojuH M3 OPraHHU3MOB SIBJISIETCS BbIMEPILIUM;

B) o006a opraHusma - MJIeKONUTAIOIIIHE;

C) yopHOro U3 opraHM3MOB HU OJIHA KJIeTKa HE COZePKUT SA/1Pa;

D) mnpu3HaK ONMCbIBAaeT SMOPUOHAJIbHYIO CTPYKTYPY, XapaKTePHYI0 JIUIIb JIJIl PENTUIUN, ITUL] U
MJIEKONUTAIOLUX;

E) yoaHoro us opraHu3MoB 3 napbl KOHEYHOCTEH;

F) y ogHoro opraHusma B OTJIMYUE OT JPYrOro OTCYTCTBYET KOCTHbIN CKeJIET, IPUUYEM y 060UX
XOTs Obl HA OZJHOM U3 3TAllOB OHTOreHe3a NPUCYTCTBYET XOpAa.

XapakTep CX0ACTBaA:
[) anHasorus;
II) romoJsorus.

OTBer:

Bapuanm 1
Ilapa 1 2 3 4 5
JlonoIHUTEeIbHBIA QaKT F B D C A
XapakTep cxo/ACTBa [ [ I1 | |
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3aaanue B10 (ID 33) - 5 6a/110B

Bapuanm 2:

CX0JCTBO CTPYKTYP U CBOMCTB JBYX OPraHU3MOB MOXXeT OBbITh 00YC/IOBJIEHO KaK UX OOILIUM
IPOUCXO0XKAEHUEM, TaK M Pa3/IMYHbIM IPOMUCXO0XKAEHHEM B pe3yjbTaTe Napaie/IbHOMN
3BOJIIOLMH. B nepBoM cilydyae Takve CTPYKTYPbI U CBOMCTBA Ha3bIBAlOTCS FOMOJIOTUYHBIMH, A
BO BTOPOM - aHAaJIOTUYHBIMH. CONOCTaBbTE CTPYKTYPBI M CBOMCTBA, XapaKTepHbIe AJIA Naphl
opraHusmoB (1-5), aHaJIOrM4YHOMY WJIM TOMOJIOTUYHOMY XapakKTepy UX nmpoucxoxaeHus (I
uiu II), a Takke gonoHUTEAbHBbIM pakTam (A-F):

1) annaHoTHC Yy MUccHcUIICKOro ajsiuratopa (Alligator mississippiensis) u 4yejloBeKa pa3yMHOT0
(Homo sapiens)

2) opraHbl MoJiéTa JieTydel MbIIIK 60JbLION HOYHMLBI (Myotis myotis) U nTepo3aBpa copjeca
(Sordes pilosus)

3) Hapy>kHOe yx0 KollukHu (Felis silvestris) u yesioBeka pasymHoro (Homo sapiens)

4) opraHbl JJid peLenuuu UHQPAKpacHOro CBeTa y 3MeM IoJiocaToro rpemy4yHuka (Crotalus
horridus) u ctpeko3sl Anax junius

5) kJ1eTO4YHasa CTeHKa y KJIeTOK oBéca (Avena fatua) v kuieuyHo# nanouku (Escherichia coli)

CnMCOK AONOJIHUTE/IbHBIX (PAKTOB (CIMCOK U30bITOYEH):

A) ojuH M3 OPraHMW3MOB SBJSIETCS BBIMEPLIUM;

B) o006a opraHu3ma - MJIeKONIUTAIOIIIHE;

C) yopHOro U3 opraHM3MOB HU OJIHA KJIeTKa HE COZePKUT SA/1Pa;

D) mnpu3HaK ONMCbIBAaeT SMOPUOHAJIbHYIO CTPYKTYPY, XapaKTePHYI0 JIUIIb JIJIl PENTUIUN, ITUL] U
MJIEKONUTAIOLUX;

E) yoaHoro us opraHu3MoB 3 napbl KOHEYHOCTEH;

F) y ogHOoro opraHusma B OTJIMYUE OT JPYTrOro OTCYTCTBYET KOCTHBIN CKeJIET, IPUUYEM y 060UX
XOTs Obl HA OZJHOM U3 3TAllOB OHTOreHe3a NPUCYTCTBYET XOpAa.

XapakTep CX0ACTBaA:
[) anHasorus;
II) romoJsorus.

OTBer:

Bapuanm 2
Ilapa 1 2 3 4 5
JlonoIHUTEeIbHBIA QaKT D A B E C
XapakTep cxoACTBa II [ I1 | |
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Yacts C. 3aga4u1 co CBOOGOAHBIM OTBETOM

Bo Bcex 3a/jaHMfX JAHHOM 4YacTHM B Hayasle HJeT yCJOBHe 33Jlaud, a 3aTeM K HeMy 3aJaeTcsd
HECKOJIbKO BonpocoB. OTBeThl Ha BONPOCHI JO/LKHBI ObITh 3alMcaHbl B BUJe Tekcta. O6paTuTe
BHMMaHMe, YTO OTBETHI Ha BOIPOCHI JO/KHBI ObITh MAaKCHMaJlbHO KPaTKUMHU U NMOJHBIMY, CAeyeT
u3beraThb 60JIbIINX 06'bEMOB TEKCTA HE 110 CYTH 3aJlaHHOI'0 BONPOCa.

CucreMa OLl€HKU:
[IpuBesieHa B OTBETE A/ KOXKA0T0 3aZlaHUS OT/IeJIbHO.
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3aganue C1 (ID 39) - Makcumym 12 6a/110B

B 1976 r. Kapsaron laiiaymek nosyyua HoGeseBCKyw npeMuIo no MeAUIUHE 3a U3y4YeHHe
daTanbHOM 6GOJIe3HM «Kypy», Nopakawoumeid mo3r aéopureHoB Hosou I'Buneun. Ilocie
PUTYa/IbHOTO MOEAAHMA MO3rOB YMepUIMX COpoJudYed NpeAcTaBuTesH IieMeHHM Pope
CTpajajy OT 6eCCOHHUIIbI M TOJIOBOKPYKEHHU s, pa3BUBAJIMCh IpOrpeccupyoiiee HapymeHe
X0AbOBI, APOKb U CyJOPOrM B KOHEYHOCTAX, TOTA/JbHOE CJa6oymMHe C 6eCCMBICIEHHOH
yJabIoKON M ciaenoTa. Ha6moaenus Tlaiiaymieka M ero KoJuier NpUBeM K OTKPBITHIO
NMaToJI0rM4eCKUX MHPEeKIUOHHbIX 6e/IKOB - MPUOHOB.

Ctpyktypa uzopopmbl PrP¢ npuoHa, pyHKIMOHMpYOLIEr0o B OpraHu3Me B HOpMe, COAEPKUT
40% anbda-cnupaserd u 3% 6eTa-CKJIaA0K, B TO BpeMs KaK maroJjiornyeckass uzopopma
PrPsSc npuona Ha 45% cocrout U3 G6era-ckaajok, U Ha 30% - u3 anbda-cnupasen. Ita
naroJjiornyeckasa usodpopMa KpaWHe CTaOWJIbHA - €e HEBO3MOXHO 00e3BpeJuTh HHU
aHTHCENTHKaMH, HU (pOpPMa/IMHOM, HU KUNSAYEHHUEeM, HU 3aMOPO3KOH, HU pepMeHTaMH, HU
Y®-usnyyenuem, HU paauanved. PrPSc o6pasyer mioTHble BBICOKOYNOpAJO4YE€HHbIE
Aeno3uThl B TKaHAX. UHKyGalMOHHBINA NMepuoj nocjie UHPUIHMPOBAHUA NMPHUOHAMHU MOXKET
AJUTBCA Gosbme 30 jieT, HO MOC/e MOSIBJIEHHSI NMEePBBIX CUMITOMOB 060JIe3Hb BbI3bIBAaET
CMepTh B TeYeHHUEe HECKOJIbKHX MeCALEeB.

1. IlpvoHHble OeJKHM - eJUHCTBEHHble HWHQPEKLHOHHblE YacCTUIlbl, He Tpebylliue s
pPa3MHOXEHUS HYKJEUHOBBIX KHCJIOT. KakuM o6pa3oM mnpoucxoguT pasMHoxeHHe PrPSc B
opraHusme?

2. TeH mpuoHHOro 6eJsika, pacnoJsio)XeHHbIH y 4yesioBeka Ha 20 xpoMocoMe, 06J1alaeT BbICOKOU
KOHCEpPBAaTUBHOCTbIO CpeJU MJIEKONHTAWIIUX - KaKOM BBIBOJ MOXHO CAeJaTb 0 (QYHKIHAX
npuoHa?

3. Krlaiigyumwek oTMeyas, 4TO NPU Kypy y NalMEHTOB He HAOJ/I0JaeTcs TeMIlepaTypbl U Jpyrux
IPU3HAKOB BocnajeHus. [loueMy NpUOHHBIN 6esoK, OyAy4d HHPEKLHOHHBIM BO30YyJUTeJsEM,
HaKaIlJIMBAKIIMMCS B KJIeTKaX B BU/Jje aHOMaJIbHbIX [Ie[I03UTOB, He BbI3bIBA€T UMMYHHOM peaKkLuu
opraHusma?

4. Kakoi#1 MeTOZ CBETOBOM MUKPOCKOIIMH NI03BOJISIET OOHAPY>XUThb J1eNI03UThl IPUOHHOIO 6eJiKa B
TKaHAX U Io4YeMy?

5. Ilpu npuoHHBIX 60JIe3HAX pa3BUBAeTCA rybdaTtasd sHuedasonaTtusd. Ha ocHoBe omMcaHHBIX
Bblllle KJINHUYECKUX IPU3HAKOB ONpeJie/InTe HauboJsiee yacTole 30HbI nopaxkeHus LJHC.

6. benku co cBepxXCTabOMJbHOM TPETUYHOU CTPYKTYpPOM DPEIKO HCIOJIb3YIOTCS B OpraHU3Me,
onHako, B LIHC 6esku ¢ «naMaTbi0 GOpMbI» HALLJIM CBOe NpUMeHeHHe. [IpesnosioxuTe, KakKuM
o6pasom B LIHC ucnosb3yoTcs Takre OesKH.

OTBerT:
1. llpyuoHHbIe O6eNKM - e[AWHCTBEHHble WHQPEKIMOHHblE YaCTHIlbl, He TpeoOywIiue s
Pa3MHOXEHUs] HYKJIEMHOBBIX KHUCJIOT. KakuM 06pa3oM MNpoUCXOAUT pa3MHOXeHuUe PrPsc B
opraHusme?

2. TeH mpuoHHOrO 6eJiKka, pacHoJioKeHHbIH y 4esioBeka Ha 20 xpoMocoMe, 06Jia/laeT BBICOKOU
KOHCEPBAaTUBHOCTbIO CpeJy MJIEKONMUTAIIIUX - KAaKOW BBIBOJ, MOXHO cJesaTb 0 (QYHKLUAX
npuoHa?
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3. Klaiiagymek oTMevas, 4TO OpY Kypy y NALMEHTOB He HabJlofaeTcs TeMIlepaTypbl U JPYTUX
IpU3HAKOB BocnajeHus. [loueMy NpHUOHHBIN 6esioK, OyAy4yd HMHQPEKLHMOHHBIM BO30YAUTEJsIEM,
HaKaIJIMBAKOIIMMCA B KJIeTKaX B BU/le aHOMaJIbHbIX [IelI0O3UTOB, He BbI3blBaeT UMMYHHOM peaKLuu
opra"Husma?

4. Kakol MeTo/, CBeTOBOM MUKPOCKONIUM MO3BOJISIET 0OHAPYKUTh [ el03UThl IPUOHHOIO OesiKa B
TKaHAX U Io4YeMy?

5. [Ipy nmpuoOHHBIX 60JIe3HAX pa3BUBaeTcs rybuyaTas 3HUedasonaTuss. Ha ocHoBe OMUCAaHHBIX
Bblllle KJIMHUY€ECKUX PU3HAKOB ONpeJiesIuTe HanboJiee yacTble 30HbI mopakeHust LHC.

6. besku co CcBepXCTaOUIbHOW TPETUYHOM CTPYKTYPOM pPeAKO HCIOJIb3YIOTCS B OpPraHU3ME,
oaHako, B LIHC 6esku ¢ «mamsaTbi0 GOpMbI» HAULIU CBOe MpuMeHeHHe. [IpeAnosiokKuTe, KaKUM
o6paszoM B [JHC ucrosib3yTcs Takue OeIKHU.
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3aaanue C2 (ID 40) - MakcumyM 9 6a/1710B

HUccaepoBaTtein U3y4yalOT HeKHMil 4UCTbIA 6eqoK X u3 OGakrepui Salmonella enterica
cepoBapa Typhimurium. [lepBbIM AejioM npenapaT, MHKYGUPOBAaHHbIN B IPUCYTCTBUM 5 MM
(Mmoab/nautp) DTT, noasBeprau SDS-anekTpodopesy no JIaMmiM, pe3yabTaTbl KOTOPOTo
IpeAcTaB/JeHbl B BepxXHel JieBOM 4YacTH pHCYHKa. /lajiee y4yeHble NpONHUCAJM CHEKTpP
norJioumeHus 6esika X, Takxke o6paéoraHHoro 5 MM DTT, B npucyrcrBuu 8 M MOYeBHUHbBI B
c1a6okucabix ycaoBuax (pH = 6.5). Ha pucyHke Tak:Ke npejcTaB/IeHbl CIEKTpPBI Tpex
UHAUBU/YA/IBHbIX apOMaTHYe€CKUX aMUHOKHCJIOT B TOHM XKe cucrteme. U3BecTHO, 4TO 6€es10k X
He COAEepXUT TUCTHAUHA, a MOrJolleHHEeM LUCTEeMHOB B [AAHHbIX YCJOBHUAX MOXKHO
npeHe6opeuyb. HakoHen, Kk 2 ma 6enka X ¢ KoHueHtpapued 0,7 r/an B cnenuaJibHOM
JleOKCUTeHUPOBAaHHOM Oydepe, cogeprkamem 6 M ryanuauH xjaopujg, go6asuwian 200 vk 10
MM DTNB. [IpenapaT MHKyOMpOBa/IM 5 MHMHYT, OC/Je 4Yero U3Mepuid MOrJoleHUue MpHU
JAJIMHEe BOJIHBI 412 HM NPOTHUB KOHTPOJIA, COJeprKaBlIero Bce KOMIIOHEHThbI CUCTEMbI KpoMe
6esika. [lonyyeHHasa BesiMyMHA coctaBuia 0,67. HakoHew, yyeHble IPOBeJIM aHAIOTMYHbIA
3KCIIEpUMEHT 3a TeM MCK/JI4YeHHeM, YTO 6esloK X mnpejBapUTe/IbHO HHKYOHPOBa/Id B
npucyrctBud 5 MM DTT ¢ nmocaeaywoumied OTMBIBKOM NPH NMOMOIIM Auanau3a. B sTom
BapHaHTe ONbITA NMOIJIOLeHWe OKa3asoch paBHbIM 1,01. Bo Bcex ciyyasx LIMPUHA KIOBET
A1 CIeKTpopOTOMETpUYEeCKHMX H3MepeHMH Oblla paBHaA 1 CM. € COOTBETCTBYeT
K03 PHuuueHTy MOJIAPHOTrO NOIJIOLLEeHHS.
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1. TlocTpoiTe 3aBUCUMOCTb JleCATUYHOrO Jorapupma mMossspHod Macchel 1g(M, r/mMosb) 6enKoB-
MapkepoB (k/la coorBeTcTByeT 1000 r/MOJIb) OT OTHOCHUTEJBbHOW 3JieKTpOodOpeTUYeCKOn
noaswxkHOCTU Rf. /laHHaa BesiMyMHA paBHSAETCA PACCTOSHUIO, KOTOpOe NpeojoJies1 6esloK B
rejie, JleJIeHHOMY Ha pacCTOssHUe, KOTOpOe IpeojoJses KpacuTesb. [Ipy aHasuse KapTHUHKHU
OpPUEHTUPYUTECh Ha LEeHTPHI NATeH. 3alMILINTe NOJIyieHHOe ypaBHeHHUe perpeccuu lg(M) =
a*Rf + b. YkaxxuTte 3HayeHUs KOI)PHUIIMEHTOB a U b ¢ TOYHOCTHIO [0 JIBYX 3HAKOB IOCJE
3ansATOMU.

2. KaxkoBa MossipHas Macca 6eska X? OTBeT yKaXKuTe C TOYHOCTBIO J10 Thicsad /la.

3. 3aueM 6ydep A1 U3MepeHUs MOTJIOIIeHHUs 6eika X cofiepkal MOUeBUHY?

4. PaccydTaiiTe KOJIMYECTBO OCTAaTKOB (peHUIalaHMHA, TUPO3UHA U TpunTtodaHa B 6eske X. [Ipu

aHaJi3e CHeKTPOB IMOIJIOIIEHUS MCHOJIb3yWTe TOJBbKO Te JJIMHBI BOJIH, [JI1 KOTOpBbIX Ha

rpad MKy HaHeCeHbI OMOPHbIE JIMHUH.

(Bompoc cHAT)

6. KakoB popManbHbIi 3apsi MoJieKysibl TNB, n306pa>keHHON Ha pUCYHKe?

vt

OTBerT:

1. IlocTpoiiTe 3aBUCUMOCTb JAECATUYHOrO Jiorapudma mMosasspHou maccel 1g(M, r/mosnb) 6enKoB-
MapkepoB (k/la coorBercTByeT 1000 r/MOJIB) OT OTHOCHTEJBHOW 3J€KTPOPOpeTUUECKON
no/B>xHOCTU Rf. /laHHas BesiMuMHaA paBHSETCS PACCTOSIHUIO, KOTOPOE MpeooJies OesioK B relie,
JleJIEHHOMY Ha paccTosiHhe, KOTOpoe TMpeojoJsiesl KpacuTesb. [lpu aHaiuze KapTUHKHU
OpPUEHTUPYUTECHh Ha LIeHTpPhI NATeH. 3alUIIUTe N0JyYeHHOe ypaBHeHHe perpeccud 1g(M) = a*Rf +
b. YkaxkuTe 3HaueHHUs KO3DDHUIUEHTOB a U b C TOYHOCTHIO JI0 IBYX 3HAKOB IOCJIE 3aSTOM.

2. Kakopa MOHHﬁHaH Macca 6esaka X? OTBeT iKEl)KI/ITe C TOYHOCTbIO /10 ThicAY Jla.

3. 3aueM 6ydep A9 U3MepPeHUd NMOrJIoLEeHUd 6eska X coaeprkal MOUeBUHY?

4. PaccuuTaiTe KOJIMYECTBO OCTAaTKOB peHUIaIaHMHA, TUPO3UHA U TpunTopaHa B 6esike X. [Ipu
aHa/u3e CIIeKTPOB MOTJIOLIEHUS UCIOJIb3YHUTE TOJbKO Te JJIHWHBI BOJIH, J1s1 KOTOPbIX Ha rpaduKu

HaHeCEHbI Ol'IOiiHbIe JINMHHUH.

5. Bompoc cHAT

6. KakoB popmMasnbHbIH 3aps MoJiekyibl TNB, n306pa>keHHOM Ha pUCYyHKe?
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3aaanue C3 (ID 41) - MakcumymM 8 6a/1/10B

As1 u3ydeHus poJy 6esika X y4eHbId pelu NoJIy4UTh KyJabTypy ¢u6p06/1acTOB Ye/IOBeKa
C MHAKTUBUPOBAaHHBIM I'eHOM 6eJiKa X (reHHbIM HOKayT). ['eH X pacnoJio)keH Ha ayTocoMe.
A mosiydyeHUsT HOKAyTa Y4YeHbI pellnJ MCHO0JIb30BaTh MNONYJAPHbIA HWHCTPYMEHT
peaakTupoBaHus reHoma - cucremy CRISPR/Cas. [IpyHuun pa6oThl 3TOM CUCTEMbI COCTOMT B
caeaywmeM. Benok Cas9 ¢popMupyer KoMmivieKce ¢ Tak HasdbiBaemou rugosoii PHK (rPHK),
KOTOpasA KoMILUleMeHTapHOo B3auMmojgeuctByeT ¢ JIHK mumeHnbio (cMm. puc. Humxke). Cas9
pa3pe3saet ABoMHyW cnupaab JHK. YToo6sl Cas9 cmorsia BHecTM pa3psiB, B JHK-mumenu
AOJ/DKHA MPHUCYTCTBOBATh mocjegoBaTebHOCTh PAM (Protospacer adjacent motive). PAM
AOJKHA MNPUMbIKaTh K 3'-KOHIy Y4YacTKa, KOMIUIEMEHTAapPHOro pacno3HaBaeMou
10C/Ie0BaTeJbHOCTH (CM. puc. HIKe). Cas9 BHOCUT AByLeNOYeYHbIN pPa3pbiB, OTCTYNIMB 3
HykKJeoTHAa oT PAM B HanpaBieHuM 5’-koHna nenu JHK. Ina Hykiea3sl Cas9 u3 6akrepuu
Streptococcus pyogenes, KOTOpasi MCIOJIb3yeTCd 4Yallie BcCero, nocjeaosarejabHocTb PAM -
310 NGG, rae N - 110601 HYK/1€OTHU/,.

Cas9 |
e AHK v PAM =

L1 LD 1) 0] ]N. jujminpuisini=iag) ] 1.1 1] |

5’ }

2 'rw,u.osaﬂ PHK

KieTrka mnbITaeTca coeauHuTh KOHOBLI paspeiBa /[IHK B Xxoae mnpounecca penapanuu
AByLeno4e4yHoro paspbiBa. OJHaKo MHOrAa IpUd COeAUHEHMM KOHLOB pa3psiBa
BCTaBJIAIOTCA WM YAAIAIOTCA HECKOJIBKO HYK/IEOTH/,0B.

HcciepgoBaTesb BBeJl B KJeTKY HykJyea3y Cas9 u aBe rugoBbie PHK K KOHIIaM Kogupyoien
qyacty reHa X. [locsie ycnemrHoro BHeCeHUsl [ByX pa3pbiBOB B reHe X M3 Hero BbINajaeT
¢dparmeHT, pacno10KeHHbIN MeXAY caliTaMy y3HaBaHus ruoBbix PHK.

Huke nokasaHa KoJupymouias nocjiesoBaTe/JIbHOCTb reHa X. Mecra, y3HaBaeMble r'iJOBbIMU
PHK, BbigesieHbl >XWUPHBIM (YyYTHUTE, 4YTO CAWT y3HAaBaHUA MOXKET HAXOJUTHCA Ha
KOMILJIEMEHTapHOM nenu). CTapT KOAOH paMKHU CYUTHIBaHUSA 6e/iKa X MOAYEPKHYT.

Husice nocnedosamenvHocmb 2eHa X nokasaHa 8 sude KApMuHKU:

AGAAGACACTCTGGACACCACTATGGACAGCCTCTTGATGAACCGGAGGAAGTTTCTTTACCAATTCAAA
AATGTCCGCTGGGCTAAGGGTCGGCGTGAGACCTACCTGTGCTACGTAGTGAAGAGGCGTGACAGTGCTAC
ATCCTTTTCACTGGACTTTGGTTATCTTCGCAATAAGAACGGCTGCCACGTGGAATTGCTCTTCCTCCGCT
ACATCTCGGACTGGGACCTAGACCCTGGCCGCTGCTACCGCGTCACCTGGTTCACCTCCTGGAGCCCCTGCT
ACGACTGTGCCCGACATGTGGCCGACTTTCTGCGAGGGAACCCCAACCTCAGTCTGAGGATCTTCACCGCG
CGCCTCTACTTCTGTGAGGACCGCAAGGCTGAGCCCGAGGGGCTGCGGCGGCTGCACCGCGCCGGGGTGCA
AATAGCCATCATGACCTTCAAAGAAAACCACGAAAGAACTTTCAAAGCCTGGGAAGGGCTGCATGAAAAT
TCAGTTCGTCTCTCCAGACAGCTTCGGCGCATCCTTTTGCCCCTGTATGAGGTTGATGACTTACGAGACG
CATTTCGTACTTTGGGACTTTGATAG

68



3adanus onumnuadsl «Pusmex» no 6uosio2uu. Oméopoutwlii sman 2020/21 y4.200 11 KJIACC

Huoice nocnedosamesnvHocms 2eHa X npugedeHa 8 sude mekcma, Ymoosl 6b110 YOOOHO KONUpo8amMb
Heobxodumvble 0159 omeema gpazmeHmul N0C1e008aMeAbHOCMU:
AGAAGACACTCTGGACACCACTATGGACAGCCTCTTGATGAACCGGAGGAAGTTTCTTTACCAATTCAAA
AATGTCCGCTGGGCTAAGGGTCGGCGTGAGACCTACCTGTGCTACGTAGTGAAGAGGCGTGACAGTGCTAC
ATCCTTTTCACTGGACTTTGGTTATCTTCGCAATAAGAACGGCTGCCACGTGGAATTGCTCTTCCTCCGCT
ACATCTCGGACTGGGACCTAGACCCTGGCCGCTGCTACCGCGTCACCTGGTTCACCTCCTGGAGCCCCTGCT
ACGACTGTGCCCGACATGTGGCCGACTTTCTGCGAGGGAACCCCAACCTCAGTCTGAGGATCTTCACCGCG
CGCCTCTACTTCTGTGAGGACCGCAAGGCTGAGCCCGAGGGGCTGCGGCGGCTGCACCGCGCCGGGGTGCA
AATAGCCATCATGACCTTCAAAGAAAACCACGAAAGAACTTTCAAAGCCTGGGAAGGGCTGCATGAAAAT
TCAGTTCGTCTCTCCAGACAGCTTCGGCGCATCCTTTTGCCCCTGTATGAGGTTGATGACTTACGAGACG
CATTTCGTACTTTGGGACTTTGATAG

[locsie mpoBeaeHMs HOKAyTa y4YeHbId MNOJYy4YWJ JIMHUIO KJIETOK (NMONyJ/IALMIO KJIETOK,
npousome muX U3 OAHOW KJeTKH). /[l moATBepKJeHUs HOKayTa y4YeHbIil omnpejesna
N0C/Ie0BAaTEeJIbHOCTh I'eHa X € IOMOILIbI0 CEKBeHUPOBaHUsA no CaHrepy.

[IpyHIMIO ceKBeHHMpPOBaHMA MO C3Hrepy coCcToMT B cjiejywiieM. B mpoGuUpPKYy BHOCHUTCA
o6pasern; /IHK, mnpaiimep, KOMIJIEMEHTAapHbIA 3TOMy o06pasly, CMecb U3 4eTbIpex
Ae30Kkcupu6onykiaeosuarpudocparos (ZHTP) u pepment - JIHK-nosimmepasa. Kpome toro,
B peakuui A06aBJseTCA He6O0J/bIIOEe KOJUYECTBO MOAMPHUIUPOBAHHBIX HYKJIEOTHUAOB -
aujae3okcupuoonykiaeosuarpudpocparos (agHTP). aaHTP 60kupyroT cunte3s JHK nmocie
npucoegvHeHus K 3’-KOHIy pacTymed nenodyku. Kaxawiii u3 yerbipex AHT® koBasieHTHO
coeJMHEH ¢ p1yopecueHTHOM MoJieKyJ10M (cBoen AJia Kaxaoro AaHT®). [lociie npoBegeHus
peaKi ¥y B NpoOHUpKe OKa3bIBaeTcs cMech nenodek /IHK pa3Ho# A/1MHBI, KOMIIZIEMEHTAapPHbIX
onpejesisgseMoi nocjaeaoBaTeAbHOCTHU. [lasiee 3T MoJiekyJibl JIHK pasaensaioTca no aAjmHe
NOMOWIIbI0 KaNW/UIAPHOro 3jeKkTpodope3a. Ha KoHue Kanwuisipa HaxXOJUTCS [JeTEKTOp
dyopecunennuu. Pe3y/ibTaT CeKBeHMPOBAaHUA MpeACTaBJIAET CO60M XpOMaTOrpamMmy, Io
KOTOPOI onpejeJisieTcsa Noc/JeA0BaTe/IbHOCTbh HYK/I€OTHA0B B udydyaeMoi mosiekyse JJHK.
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5 e —————————————— ] TCATAGC MocnepoBaTenbHOCTb

Ha pucyHke HM:Ke MOKa3aHa XpoMaTOrpaMMa, ojJiy4yeHHas nocjie CeKBeHUpPOBaHUA reHa X B
JIMHUM KJIETOK MOocJ/ie NMpoBeJeHUsI TeHOMHOIr0 peJaKkTHpoBaHusd. [IpaiiMep pacmnosiokeH B
Tou ke uenu /IHK, 4yTo ¥ Koagupywinas nocjesoBaTe/IbHOCTb reHa X, cjieBa OT Hee.
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1. Kak HasbIBaeTcs MyTalus, KOTOpass BO3HUKAeT B reHe X NpPHU YCHELIHOM peJaKTUPOBAaHUHU
reHoMa B OIIMCAaHHOM 3KCIlepUMeHTe?

2. BpmmumwuTe nocsefo0BaTeNbHOCTD reHa X 10cCJIe yCIeuHOro HoOKayTa NPU COeJMHEHUN KOHLIOB
Pa3pbIBOB CTHIK B CTHIK (6€3 BblNaJleHNs WU J006aBIeHUs HYKJIe0TH/I0B).

3. lloyeMy HeKOTOpbIE IMKH HAa XpPOMATOTPaMMe «IBOAT»?

4. BpInUIMTE MOCJAe[0BaTeNbHOCTb (MOCAe0BaTEJbHOCTU) reHa X B NOJYYEHHOW JIMHUU
KJIETOK.

5. Bypet siu B Tako¥ KJ1€TOYHOU JIMHUU CUHTE3UPOBAThCs 0esioK X7?

OTBerT:

1. Kak HaspiBaeTca MyTauus, KOTOpasg BO3HHMKaeT B reHe X NpH YCIELIHOM peJaKTUPOBaHUHU
reHoMa B OIIMCaHHOM 3KCIlepuMeHTe?

2. Beimumure mocjieOBATEJIbHOCTb I'€Ha X mocJje yCIIEeIHOTr0 HOKayTa pu COeJUHEHHUH KOHIIOB
Pa3pbIBOB CThIK B CTbIK oe3 BbIllaJl€HUA NN ,E[O6aBJIeHI/IH HYKJIEOTHUOOB ).

AGAAGACACTCTGGACACCACTA-ACAGCCTCTTGATGAACCGGAGGAAGTTTCTTTACCAATTCAAA
AATGTCCGCTGGGCTAAGGGTCGGCGTGAGACCTACCTGTGCTACGTAGTGAAGAGGCGTGACAGTGCTAC
ATCCTTTTCACTGGACTTTGGTTATCTTCGCAATAAGAACGGCTGCCACGTGGAATTGCTCTTCCTCCGCT

ACATCTCGGACTGGGACCTAGACCCTGGCCGCTGCTACCGCGTCACCTGGTTCACCTCCTGGAGCCCCTGCT
ACGACTGTGCCCGACATGTGGCCGACTTTCTGCGAGGGAACCCCAACCTCAGTCTGAGGATCTTCACCGCG

CGCCTCTACTTCTGTGAGGACCGCAAGGCTGAGCCCGAGGGGCTGCGGCGGCTGCACCGCGCCGGGGTGCA

AATAGCCATCATGACCTTCAAAGAAAACCACGAAAGAACTTTCAAAGCCTGGGAAGGGCTGCATGAAAAT

TCAGTTCGTCTCTCCAGACAGCTTCGGCGCATCCTTTTGC C-GTATGAGGTTGATGACTTACGAGACG
CATTTCGTACTTTGGGACTTTGATAG

3. l'loqui HeKOTOibIe IMUKHU Ha xiomaToriaMMe OBOSIT?
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4. BpinumuTe mocyie0BaTEJIbHOCTDb (HOCJIE,C[OBaTeJIbHOCTI/I) reHa X B HOJIy‘lGHHOﬁ JIMHHH KJIETOK.

5. ByzgeT i1 B TaKoH KJeTOYHOH JIMHHUHU CUHTE3UPOBaThCA 6eJ10K X?
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3aganue C4 (ID 42) - Makcumym 8 6a/1/10B

bakTteprodaru - mMHUPOKO pacnpocTpaHeHHas B npupoAe ¢opMma CylieCTBOBaHUA.
BbakTtepuodaru cnenuduyecKd 3apaKalOT KJIETKH OIpeJe/IeHHbIX IITAMMOB GaKTepuii,
3aXBaThIBAT MX CHCTEMBbl CHHTEe3a HYKJIEHHOBBIX KHCJIOT U O€eJIKOB JJisl CBOEro
BOCNPOU3BeAeHMs, 3aTeM Yallie BCero yGUuBalT 6aKTEepHUI0-X0351MHA U BBIXOAAT BO BHEIIIHIOKO
cpeAy B NIOMCKaX HOBBIX »KepTB. BakTepruodaros HeC/J10’)KHO OOHAPYKUTh BO BHELIHEH cpeJe,
HanpuMep, B pydbe. /Il/ig 3TOro AOCTaTOYHO CMellaTh NPOGY BOABI U3 Py4bs C KyJbTypoOu
WHTepecyllero Bac OakKTepuaJbHOro mramMMma. EciM pocT KyabTypbl mocje 3TOro
NpPeKpaTUTC M OaKTepua/ibHble KJIETKM pas3pylmiatcd - 3HA4YuT, Bbl ckKopee Bcero
OGHaApyKW/IM GakTepuodara, 3apakapoumero AaHHbIM mWTamMM. CleAylOImMHA War - NOHATH,
KaKas KOHLLeHTPALUA CHOCOOHBIX K 3apakeHUI0 ¢paroBbIX 4YacTHUI] B Ballei npooe. i 3Toro
Bbl cMemuBaete 100 Mk pa3BegeHHOW B 100 pa3 mpo6bl U3 pydbsi C GaKTepHATbHOU
KyJIbTYPOH U BbiCeBaeTe Ha MUTATe/JbHYIO cpeAy B yamke IleTpu. Pe3yibTaThl H306pakeHbl
HKe. B KOHTPOJIbBHOM 3KclepUMeHTe OaKTepHMHM IMOJHOCTBI0 MOKPbLJIM 4YallKy, a B
NPUCYTCTBUM OakTepuodara Bbpl 3aMeTH/IM HEKOTOpPOe KOJMYECTBO 30H, CBOGOAHBIX OT
6akTepuil («dparosbix 6AMIEeK», plaques).

KoHtponb + baktepunodar

1. O6bacHuTe npUHLUI GOPMUPOBAHUS PAroBbIX OJISIIEK.

2. TlocuyurtaiiTe «TUTp ¢ara» (KOJMYECTBO CIOCOOHBIX K MHPeKUHU (aroBblx 4acTUL B 1 M
npo6sbl, PFU - plaque forming units) B Bozie U3 py4bs.

3. MoXHO JiM MOCYUTaThb TUTP ¢ara B 3TOW mpobe, UCNOJIb30BaB B 3kcrnepumeHTe He 100-
KpaTHoOe pa3BegeHue, a 10000-kpaTHOE?

4. MoXHO JiIM MOCYUTATh TUTpP dara B 3TOM Mpobe, MCNOIb30BaB B 3kcnepuMmeHTe He 100-
KpaTHOe pa3Be/leHue, a UCXOJHYI0 Npooy?

OTBerT:

1. O6BbAcHUTe NpUHLUI GOPMUPOBAHUA GaAroBbIX OJIALIEK.

72



3adanus onumnuadst «Pusmex» no 6uosozuu. OméopouHwlli sman 2020/21 y4.200 11 KJ/IACC

2. llocuuTanTe «TUTp ¢ara» (KOJUYECTBO CINOCOOHBIX K MHPeKUUHU $aroBbIx 4YacTUl B 1 MJ
npo6sl, PFU - plaque forming units) B Boge us

3. MOHO Ji1 TOCUUTATh TUTP dara B 3TOM Npobe, MCII0JIb30BaAB B 3KcnepuMeHTe He 100-kKpaTHOe
a3BegeHue, a 10000-kpaTHOE?

4. MO>XHO JIM IOCYUTAThb TUTP dara B 3TOW Nnpobe, UCNI0JIb30BAB B 3KcriepuMeHTe He 100-kpaTHOe
a3BeJieHUe, a UCXOHY0 TPo6y?
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3aganue C5 (ID 43) - Makcumym 8 6a/1/10B

Y AmepukaHckoii HOpku (Mustela vison) ommcaHa MyTanus oOKpaca Mexa meaoy (SH)
(ceBepoamepukaHckoe Ha3BaHue Heggedal). Takue KHUBOTHble HMEWT TEMHYI C
BKpaIJIEHUSIMH CBETJ/IbIX BOJIOCKOB CIIMHY M GeJIbIH )KUBOT. Y>Ke Ha paHHUX 3Tanax u3y4eHus
HOBOM MyTallUM CTAJI0 NMOHATHO, YTO OHA 00J1ajaeT IJIEHOTPONHBIM (MHOXKeCTBEHHBIM)
3¢dekTOM: HOCUTE/IM MyTallUM IOMUMO OKpaca meJ0y UMEIT NOHWKEHHYI0 IJIOA0BUTOCTb.
B ganbHelieM, BbISICHUJI0Ch, YTO BHIBECTH YHMCTYIO JIMHUIO HOPOK 1e0y HEBO3MOKHO. [Ipu
CKpel¥MBaHUHU YKUBOTHBIX OKpaca 1eA0y MexKAy cCO60i B NepBOM NOKOJieHuH ruopuaos (F1)
2/3 N0OTOMKOB HMEKT OKpac menoy, a 1/3 crangapTHbIM KOpUYHEBBIN OKpac (OKpac AUKOro
Tuna). Bo BTOpoM nmoko/JieHMM ru6puJ0B KOPUYHEBble HOPKHU NPHU CKpeUIMBAaHUM MEXAY
CO00M HMKOTA He Jal0T paclieneHus no oKpacy.

1. Kako#l reHOTHI UMEKT HOPKU OKpaca 1eoy?

2. Kako¥ reHOTHII UMEKOT KOPUYHEBbIE HOPKH?

3. Kakoe pacuiensieHre mo oKpacy MOXXHO OXHJAAThb OT CKpellMBaHHUS KOPUYHEBOU HOPKHU C
HOPKOH OKpaca mezoy?

4. [loyeMy y HOPOK LIeZl0y CHMXKeHa MJIOLOBUTOCTh?

5. C caM10M KaKoro okpaca cjieflyeT CKpelMBaTh CaMKy OKpaca Lie/0y, YTOObI N0JyYUTh OT Hee
KaK MO>KHO 6oJibllie JeTeHblei? [loacHUTe CBOH OTBET.

6. Yto Hanbosiee BepOSITHO MPOMU30M/IET C HOCUTENSIMU MyTallUU 11€e/l0y, €C/IM OHA BOSHUKHET B
Aukoy npupoge? [louemy?

OTBerT:

1. Kako¥i reHOTUIl UMEIOT HOiKI/I oxﬁaca uenoy?

2. Kako#l reHOTHN UMEKT KOPUYHEBbIE HOPKU?

—

3. Kakoe pacmernieHue Mmoo OKpacy MOXXHO OXUAATb OT CKpEUIWMBAHHUA KOpH‘{HeBOﬁ HOPKH C

HOPKOU OKpaca me/:[oi?

4. TloyeMy y HOpPOK L1e/l0y CHWXKeHa [IJIOLOBUTOCTh?

5. C caM1i0M KaKoTro oKpaca cjejJilyeT CKpellluBaTb CaMKy OKpaca lLie/oy, YTOObI MOJYYUThb OT Hee
KaK MOXKHO 6oJibllie JeTeHbllel? [IogcHUTe CBOM OTBET.

6. Yto HauboJiee BepOSITHO NMPOU30UJET C HOCUTESIMU MYyTallMH 11Ie/[0y, €C/IM OHA BOSHUKHET B
JUKOM I oze? Ilouemy?
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3aganue C6 (ID 44) - Makcumym 8 6a/1/10B

MuTtoxoHapuasibHasa JIHK Jiogeii B 1noJaB/AIIEM OGOJILIIMHCTBE CJy4YaeB He
PEeKOMOUHMpYeT, U3MEeHEeHUsA NPOUCXOAAT B Hell JiMIIb 3a cyeT Myranuu. BoJsee Toro,
CKOPOCTh MyTalluii B reHOMe MUTOXOH/JPHUHA HAa MOPAJOK 60Jiblle, YeM B SJAEePHOM reHoMe.
YueHble BO riiaBe ¢ A1aHoM YwicoHoM (Allan Wilson) mocTtpouiu reHeasioruyeckoe JpeBo
reHOTHUNOB MUTOXOHJAPUN M PEKOHCTPYMPOBAJIM HMCXOAHBIA TeHOTUIl MHUTOXOHAPUM, OT
KOTOPOTro NPOM30LIL/IM BCe BCTpeyaluecsa HbiHe y JwAeld reHoTtunsl (mtDNA most recent
common ancestor (MRCA)). O6sajgawimas TaKMM TeHOTHUIIOM >KEHIIUMHA Ha3bIBaeTcs
MuTtoxoHapuaabHoi EBoii (Mitochondrial Eve).

1. Kakyio posib UTparOT reHOTUIIbI MUTOXOHAPUNA MYKYUH B 00Lell reHeaJOrMM MUTOXOHJPUHN
yesioBe4yecTBa?

2. KoppekTHo a1 oTOXKecTBAATb MUTOXOHJpUaNbHYyl0 EBy C mepBOM KEHIIMHOM, MOTOMKaMH
KOTOPOU ABJIAIOTCA BCe JoAu?

3. 006s3aTeNbHO JIU y 2 CJIy4allHO B3AThIX HbIHE XUBYUIMX JIIOAEeHN OJIMKaWIIUM OOLUM NpeJKOM
UX FeHOTUIIOB MUTOXOH/pUH O6yZeT reHOTUN MUTOXOHApUaibHOU EBbI?

4. AHanorudyHo MuTOXOHApHaNbHOM EBe MOXHO BbIIBUTH Y-xpoMocoMHoro Apama (Y-
chromosomal Adam). O6513aTe/IbHO JIK OHU KUJIU B OJHO BpeMsi? OTBET MOSICHUTE.

OTBerT:

1. Kakywo posib UrparoT reHoOTUIIbl MUTOXOHAPHUU MY:KYMH B 00Lel reHeaJloTMd MUTOXOHJPUHN
YyeJjioBe4yecTBa?

2. KoppeKTHO Ji1 OTOXeCTBJASATbL MUTOXOHJpPHUAIbHYI0 EBY € mepBOM KEHIIMHOW, MOTOMKaMH
KOTOPOH ABJSIOTCA BCe JIogu?

3. 006s3aTeNbHO JIM y 2 CJIy4alHO B3AThIX HbIHE KUBYUIUX JIIOAEHN OJIMKAUIIUM OOLUM NMPeKOM
WX FTeHOTHIIOB MUTOXOH/IPUH OyAeT reHOoTUN MUTOXOHIpHUaibHON EBbI?

4. AwnanoruyHo MwuToxoH/JpuanibHOoM EBe MOXHO BBIIBUTH Y-XpoMocoMHoro Apgama (Y-
chromosomal Adam). O6g3aTeJIbHO JIM OHU >KWJIH B 0HO BpeMA? OTBET MOSICHUTE.

76



3adaHus oaumnuadsl «Duszmex» no 6uos102UU

ABTOpBI 3aJaHUH OJTUMIIMA/bI:

. Om6opounslii sman 2020/21 y4.200

11 KJIACC

Pa3aen

ABTOp

ID 3aaaHusa

AHaToMHUS pacTeHUH

MopdoJsiorus v cucTeMaTHKa pacTeHU!

300J10THsI 6€CII03BOHOYHBIX

300J10TUSA TO3BOHOYHBIX

AHaToMU4 U (1)PI31/IOJIOI‘I/IH 4eJIOBEKa

AHaToMu4a U (1)PI31/IOJIOI'I/IH JeJIOBEKa

Bbuoxumusa

MouiekyisipHasi 6M0JIOTUS

l'eHeTHKa

JBOJIIOLUS

PepakTopsl 3aaHuii:
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