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Yactb A. TecTOBbBIE 3aJaHUSA C MHOXKECTBEHHBIM BbIOOPOM
(BepHO/HeBepHO)

Bo Bcex 3aaHUsIX JaHHOM YacTH B HavaJle UJeT YCJI0BHeE, a 3aTeM LIeCTb BApUAHTOB O0TBeTa (Mo
6ykBamMu oT A fj0 F). YyacTHHKaM HEOGXOAUMO ONPEAETUTD, IBASETCS JIM KaXKAbIH U3 BApUAHTOB
OTBETa BEpPHBbIM (MOAXOAUT MoJ GOPMYJHMPOBKY 3a/laHUsI) UM HEBEPHBbIM (He MOAXOAUT MO,
bopMyIMpOBKY 3a/laHus ). B kaxkjoM 3a/jlaHuu MoXKeT 6bITh OT 0 10 6 BEpHbIX BApPUAHTOB OTBETA.

CucreMa OLl€eHKMH:
3a Kax/Jj0e MpaBUJIbHO OTMEUYEHHOE YTBEPXKIEHUE MOXKHO Moy4uTh 0,5 6asia
3a Kax/Jj0e HEMpaBUJIbHO OTMeUeHHOe yTBepkieHue — 0 6as1/10B
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3aaanue 1 (ID 2) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha npuBeAeHHOI HUKe KApTUHKE U300paKeHbl KJIeTKU Ppa3/IMYHbIX PaCTUTE/bHBIX TKaHEH
(a Tak:Ke CTPYKTYphI M Cpe3bl, HA KOTOPbIX HE00X0AMMbI€e K/I€eTKH NOKa3aHbl CTPEJIKaMH).

PaccMoTpuTe KapTMHKY M YKAXKUTe JJisl KaOXKA0r0 U3 CleyIIUX YTBepPKAEeHM, AB/IAeTCA
OHO BEPHbIM WU HEBEPHBIM:

Bapuanm 1:

A) k MexaHM4ecKUM TKaHAM (sclerenchyma tissue, collenchyma tissue) oTHocaTcs K1eTKH 2, 6;

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

C) B cocTaB NpoBOASALIMX TKAaHEH BXOAAT KJIeTKU 2, 3, 4, 8;

D) asieMeHTBl, NOKa3aHHble Ha pUCYHKe 3 BCTPEYAKOTCA TOJbKO Yy IIBETKOBBIX pacTeHUH
(Angiospermae);

E) ocHoBHas QyHKIHUS KIETOK, 0603HAaYEeHHbIX [UPPOH 7 — POoTOCUHTES;

F) mnokpbIThl KyTHUKYyJIOM (cuticle) kneTku 1;

Bapuanm 2:

A) K napeHXUMMHBIM TKaHsM (parenchyma tissue) oTHocaTcs KeTKU 4, 5, 7;

B) wuMeroT uzoguamMeTpuiecKyr GpopmMmy KIeTkKH 2, 5, 7;

C) oa/s1eMeHTBI, NMOKa3aHHble Ha PUCYHKe 3 BCTpPEYAlOTCSd TOJbKO Y LIBETKOBBIX pacTeHUM
(Angiospermae);

D) ocHoBHas QyHKIHMSA KJIE€TOK, 0003Ha4eHHbIX [UPpPoH 7 — POTOCUHTES;

E) mnokpbIThl KYTUKYJIOH (cuticle) kieTku 1;
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F) MoryT 6bITh NIPOU3BOAHBIMU KaMOHs (cambium) kieTku 1, 3, 4, 8;

Bapuaum 3:

A) k MexaHuuyeckuM TKaHsM (sclerenchyma tissue, collenchyma tissue) oTHOcCATCS KI€TKHU 2, 6;

B) B3pesioM cocTossHUM npoTonacT (protoplast) oTMupaet y kJeTok 3, 6, 8;

C) wuMeroT M30AMAMETPUYECKYIO OPMY KJIETKHU 2, 5, 7;

D) 3nemMeHTbI, NMOKa3aHHble HAa pUCYHKe 3 BCTPEYAITCS TOJBKO Y LIBETKOBBIX pacTeHUH
(Angiospermae);

E) nokpwIThl KyTUKYyJIOM (cuticle) kaeTku 1;

F) BbINOJHAIOT 3anacarouiyo GyHKIUIO KJIeTKU 0603HaYeHHble M poit 5;



3adanus onumnuadsl «Pusmex» no 6uosiozuu. Oméopourwiii sman 2020/21 yu.200 10 KJIACC

3aaanue 2 (ID 4) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Humxe npejcraB/ieHbl H300pakeHUA TUNMMYHBIX BETKOB (o nudpamu 1-6) v miioaoB (moz
o6ykBamu A-E), XxapaKTepHbIX AJIS1 IECTH Pa3/IMYHbIX CeMelCTB LIBeTKOBBIX pacTeHU M.

AN KaXKaoro U3 c/AeAyKIIUX YTBePKAEHUINl YKaXKuTe fABJIAETCA JU OHO BEPHBIM WJIH
HeBepHbIM:

Bapuanm 1:

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

Juis ceMelicTBa Po3onBeTHbIe (Rosaceae) xapaKTepeH 1IBETOK 4 U IO A;

s ceMmeiicTBa JItoTukoBble (Ranunculaceae) XxapakTepeH LIBETOK 6 U 110, MHOroopeluek E;
Juis ceMeiicTBa bo6oBbie (Leguminosae) XxapakTepeH 1[BeTOK 3 U 1o 606 [

s cemeiictBa KpectouseTHble (Brassicaceae) xapakTepeH 1IBETOK 6 U IJ10J; CTPY4OK [
s cemeiictBa [lacsieHoBble (Solanaceae) xapakTepeH LIBETOK 3 U IJ10/ iroja B;

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

Bapuanm 2:

A)
B)
)
D)
E)
F)

Jis1 ceMelicTBa Po3ouBeTHble (Rosaceae) xapakTepeH LIBETOK 2 U MJ10J, MHOToopelek /l;
s ceMmeilictBa JItoTukoBble (Ranunculaceae) xapakTepeH LBETOK 2 U IJIOJ MHOTroopelek /I;
Juis1 ceMelicTBa bo6oBbie (Leguminosae) XxapaKTepeH 1[BETOK 5 v 1o 606 b;

s cemeiictBa KpectouBeTHble (Brassicaceae) xapakTepeH LIBETOK 2 U IJI0J, CTPY40K b;
Jis ceMeiicTBa [lacsieHoBble (Solanaceae) xapakTepeH 1jBeTOK 1 v nuiof siroja E;

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

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

s ceMmelictBa Po3ouBeTHble (Rosaceae) xapakTepeH 1IIBETOK 4 U IO A;

Z1g ceMeiicTBa JItoTuKoBble (Ranunculaceae) xapakTepeH LBETOK 2 U IJI0J, MHOroopeliek /l;
A ceMelicTBa boboBblie (Leguminosae) xapakTepeH LBETOK 5 ¥ oz 606 b;

Juia ceMeilictBa KpectouBeTHble (Brassicaceae) xapakTepeH LIBETOK 6 U IJIOJ CTPY4OK [
A cemeiicTBa [lacieHoBble (Solanaceae) xapakTepeH LIBETOK 3 U IJ10J iroja B;

a1 ceMerictBa Jlunennsble (Liliaceae) xapakTepeH 1BeTOK 1 U o/ kopobouka E;
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3aaanue 3 (ID 6) - 3 6a11a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

BuHcenT BpanaH Yuriicyoprt (Vincent Brian Wigglesworth) 3anumasica ucciaesoBaHUAMU
MeTaMop$o03a y HACEKOMbIX, UCII0JIb3ysl B KaueCTBe 3KCIepUMEHTa/IbHOro o6beKTa H)Ho-
AMepHKaHCKUX oL eJIyHHBIX KJI01I0B (Rhodnius prolixus). laHHble KJ10NIbI 0O4Y€Hb YA0GHbI JJ15
u3ydyeHusa MeTtamop@do3a M3-3a CBOUX 0COGeHHOCTel: (1) OHM JIMHAKT 4Yepe3 WIeCTb AHEH
TOJIBKO IOCJIe TOro, KaK HanmblOTCA KPOBH; (2) UX MOKHO MapabUO3MpOBaTh - COEAUHATH
BMeCTe JBYyX 0CO0ed mepejHMMM KOHLIAMU TaK, YTOObI Yy HUX ObL/Ia OOLAsl LUPKYJISLMA
remMoJiuMQnl.

B 3KcnepuMeHTe MO JeKanuTalMyu OH 3aMeTHJI, YTO eC/JIM 0CO6b 00e3rJIaBUTh Cpa3y mnocJje
KOpPMJIEHUSI KPOBbIO, TO OHAa He JIMHSET, a €CJ4 roJIOBy YAAJUTb COYCTA TPU AHS MOCJe
KOpMJIEHUS, TO JIMHbKA ee NMPOUCXOAMT Ha LIeCTO AeHb. B 3KcnepuMeHTax mo mapa6uosy
06 beJMHAIM HUMQ YeTBepTOro Bo3pacra (npeanocjeaHsAs CTagusa) ¥ HUM nATOro Bo3pacra
(nmocneaHsas craausi). B akcnepumeHnTe ¢ napa6uo3oM Ne 1 yaa/isajiv 06eUuM 0CO0sIM roJIOBbI
eJIMKOM M MoJiydYau MeTamop¢o3 Bo B3pPOC/IYyI0 CTaAWI0 (MMaro) o6enx ocodeu - B cay4yae
HUMG}BbI YeTBEPTOro Bo3pacTa Tako MeTaMop¢o3 GbLI MpekAeBpeMEeHHbIM (C MPOMYCKOM
cragum). B skcnepumeHnTe ¢ napa6uo3om N2 2 HuUM@de nATOro Bo3pacra yAasasiiu rojioBy, a
HUMde 4YeTBepTOro BO3pacTa TOJbKO KOHYHMK X000TKa (AJ/is1 00beJMHEHUA LUPKYJIALUHU
reMo/iiM@hbI), HO He roJIOBY, YTO IPUBOJNJIO K OCTAaHOBKe MeTaMop¢03a BO B3POCIYyI0 0COGh
- BO3HMKaJIla HMM¢a I1ecToro Bo3pacTa (AONOJIHMTe/IbHAA CTaJMs, B MNpUpoJe He
BCTpedYaeTcs).

Rhodnius HopmanbHoe pa3sBuTHe:

JIHHbKA

KOpMJIEHHE (uepes 6 gueit)
ool i — 7
yAaJleHHe roJ0Bbl He
JIMHSET
(cpasy) 4

/
\ JIHHBbKA
yAaNeHue roJoBbl i
(Ha 3-u¥i feHb

nocsae KOpMJIeHHs)

JKCnepuMeHT ¢ mapa6uosom Ne 1:

HuMOa 4-oro

yAaJieHHe roJioBbl
BoO3pacTa IIpexaeBpeMeHHO

B3pociasi 0cobb

JIMHbKA % Bapocsiasi oco6b
/ / / — (umaro)
HHUMOa 5-oro CR———

JIMHbKA

BO3pacTa yAaJieHHe roJIOBBI
nocse 8 gHEH

g yAaJseHHe X060TKa
nocae 6 fHeH
\ JIMHbKA HuMda 5-oro
—_—
) BO3pacTa
\
{ \N s/
, - JIHHbKA HUMOa 6-oro
B ———
HHUMOa 5-0ro /
—_— «. »
Bo3pacTa yAaJleHHe roJIOBbI («nmmnss»)
nocnae 1 gusa

HHUMOa 4-oro
Bo3pacra

BO3pacTa
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Kakue u3s NnepevyncC/ieHHbIX HUXKE 3aK/JINYEeHU U MO>KHO CJe/1aTh Ha OCHOBAaHUH NpuBEeACHHbIX
JKCIIEPpHUMEHTOB:

Bapuanm 1:

A) pna 3anmycka npouecca JIMHbKM HEOOXOJAMM CTHUMYyJl TOPMOHAJbHOM NpUpOJbl («TOPMOH
JINHBKHW»), KOTOPbIM BblpabaTbIBaeTCs B I0JIOBE U HaKalJIMBaeTcs B reMosiMMe K TpeTbeMy JHIO
110CJle KOpMJIEHHS KPOBbIO;

B) kpome cTUMyJa, 3amycKamwllero JUHbKY («TOPMOH JIMHbKH»), B [aHHOM OIIbITE
o6HapyMBaeTCcs HaJIMuMe CTUMYJIa, 6JI0KUpYIoLero MeTaMopdpo3 HUMGbI BO B3POCIYI0 CTAAUIO -
uMaro («<ropMoOH MOJIOZLOCTHU»);

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
6JI0KMpOBAThb IPOTEKAaHUe JIMHBKU U MeTaMop($03 U3 HUMPbI B UMaro;

E) crtumys, 6yokupywumuid MeTtamopdo3 HHUMGOBI BO B3POCAYH CTaJUIl0 — MMaro («ropMoH
MOJIOZ0OCTH») MIOYTH He BblpabaThiBaeTcsl y HUM(bI 5-0r0 Bo3pacTa U napabuos ee c HUM$PoH 4-oro
BO3pacTa B 3kcnepuMeHTe N2 1 npuBoAUT K MeTaMopdo3y 06enx ocobei B UMaro;

F) askcnepumeHT N 2 1eMOHCTPUPYET, UTO CTUMY.JI, 3allyCKalolui MeTaMop¢$ 03 B UMaro («<ropMoH
MeTamMopdo3a») BblpabaTbiBaeTcsd y HUMPbI 4-0r0 Bo3pacTa B roJIOBe, I03TOMY ee Mapabuos c
HUM}OH 5-0ro Bo3pacTa NpuBeJeT K o4epeJHON JIMHbKE U MOsIBJIEHHUIO J0MO0JHUTENbHON CTaAuU
HHUM}BbI 6-0r0 BO3pacTa;

Bapuanm 2:

A) pna 3amycka mpolecca JIMHbKM HEOOXOJAUM CTUMYJ TOPMOHAJbHOW NpUpoJbl («TOpMOH
JINHBbKU»), KOTOPBIA BblpabaThIBaeTCA B FOJIOBE M HAKaIllJIMBAeTCsA B reMoJiuMde K TpeTbeMy JHIO
1ocjie KOpMJIEHUS] KPOBBIO;

B) ynaseHue rosioBbl Ha TPETUH JleHb IOC/IE KOPMJIEHUS] KPOBbIO CTUMYJIMPYET 3alyCK NPOLeCCOB
JINHBKH, OJJHAKO €CJIY yAAJUTh T0JIOBY Cpasy, TO 0COOb He yclieBaeT MOHATh, YTO OHA MOKyLIaJa U
3anyckKa JIMHbKHU He IPOUCXO/IUT;

C) xpoMe cTHMMyJa, 3alyCKaloLlero JIMHbKY («COPMOH JIMHbKU»), B JAHHOM OIIbITE
0oOHapy>XMBaeTCs HaJU4ue CTUMYJIa, OJIOKUPYIOILero MeTaMop$o3 HUMQbI BO B3pOC/IYIO CTAJHUIO -
uMaro («<ropMOH MOJIOJLOCTHU»);

D) mnapab6uo3s aByx 0cobel c yajieHueM roJioBbl y 060UX Bcerjia 0yieT NpUBOJUTD K JIMHBKE;

E) crumyn, 6s0kupynomuid MetamMopdo3 HUMOBI BO B3pOCAYI0 CTaJUI0 - HUMaro («ropMoH
MOJIOZIOCTH») TMIOYTH He BblpabaThiBaeTcsA y HUM(bI 5-0r0 Bo3pacTa U napabuos ee ¢ HUM$pou 4-oro
BO3pacTa B 3kcnepuMeHTe N2 1 npuBoAUT K MeTaMopdo3y 06enx 0cobel B UMaro;

F) »skcnepuMeHT N2 2 feMOHCTpPUpPYET, YTO CTUMYJI, GJOKHpYyOLUN MeTaMopdo3 HUMG Bl BO
B3POC/YIO CTA/IMI0 — UMAro («rOpMOH MOJIOJOCTH») BblpabaTbiBaeTcs Y HUMPhbI 4-0ro Bo3pacTa B
roJioBe, MO3TOMYy ee mapabuo3 ¢ HUMPOK 5-0ro Bo3pacTa NPUBEJET K OUYEpPeJHOUW JIMHbKE U
NOSIBJIEHUIO JI0NIOJIHUTEJbHOM CTaiuM HUM(bI 6-0T0 BO3pacTa;

Bapuanm 3:

A) pna 3amycka mnpolecca JIMHbKA HeOo0XOJAMM CTHUMYyJl TOPMOHaJIbHOM NpPUPOJbl («FOPMOH
JINHBbKHW»), KOTOPBIYA BblpabaThlBaeTCA B rOJIOBE M HAaKaIllJIMBAeTCA B reMoJinMde K TpeTbeMy JIHIO
10CJie KOPMJIEHUS] KPOBBIO;

B) ynaseHue rosoBbl Ha TPETUH JleHb IOC/IE KOPMJIEHUS] KPOBbIO CTUMYJIMpPYeT 3aMyCK NPOoLeccoB
JINHbKH, OJJHAKO €CJIY yAAJIUTh T0JIOBY Cpa3y, TO 0COOb He ycleBaeT NOHATh, YTO OHA NOKyLIaJa U
3anycKa JIMHbKH He IPOUCXO/IUT;

C) KpoMe cCTHUMyJIa, 3alyCKaloLlero JHUHbKY («FOPMOH JIMHBKH»), B [aHHOM OIIbITE
0oOHapy>KUBaeTCs HaJMuue CTUMYJIa, 6J10KUpYyIolero Metamop$po3 HUMQbI BO B3pOCIYIO CTaUIO -
“Maro («ropMOH MOJIOJIOCTH»);

D) mnapabuo3 AByx o0cobeld C yJajJeHUueM TO0JIOBbl TOJIbKO y OJHOW M3 HHUX Bcerjga OyeT
6JI0KMpPOBaTb NPOTEKAaHUeE JUHbKU U MeTaMOop$03 U3 HUM$BI B UMAro;
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E) Tosnbko y HuMGbI 4-0ro Bo3pacTa CHHTE3UPYeTCA CleluaJbHbIA CTHMYJ, 3alyCKaloLiun
MeTamopdo3 B umaro («ropMoH Metamop¢dosa»), M03TOMy B 3KcrnepumeHTe N2 1 mapabuos c
HUMOU 5-0ro Bo3pacta NpUBOAUT K MeTaMopdo3y 06eux ocobell B UMaro;

F) askcnepumeHT N 2 1eMOHCTPHUPYET, UTO CTUMY.JI, 3allyCKaloUMi MeTaMop¢$ 03 B UMaro («<ropMoH
MeTamMopdo03a») BblpabaTbiBaeTcs y HUM®bI 4-0ro Bo3pacTa B r'0JIOBe, I03TOMY ee Mapabuos ¢
HUM}OH 5-0ro Bo3pacTa NpuBeJeT K 0OYepeJHON JIMHbKE U MOsIBJIEHHUIO J0M0JHUTENbHON CTaAuU
HHUM}BbI 6-0T0 BO3pacTa;
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3aganue 4 (ID 8) - 3 6a1a

O6was 0415 8cex 8apuaHmMoe8 4acms 80nNpoca:
Ha npuBejEHHOM HMXKe PUCYHKe U306pakKeHbl PeCTaBUTE/IM KOCTHBIX PhIG.

HCHOJI]:E}YH KAdpPpTHHKY U Bamu TEOPETUHIECCKHUE 3HAHUA YKAKUTE AJIA KAXKA0T0 U3 CJIeAYIOLINUX
cyxcaennﬁ ABJIA€TCA OHO BEPpHBbIM UJIK HET:

Bapuaunm 1:

A)
B)
)
D)
E)
F)

y BCeX NPUBEJIEHHBIX PbI6 110 OJHOMY CIIMHHOMY IJIABHUKY;

BCe UMEIOT )KabepHYI0 KPbILIKY;

oco6u c HoMepaMHu 1 U 3 oTHOcATCA K oTpsAAy OkyHeob6pa3Hble (Perciformes);
y BCeX N300pakeHHbIX PbIO MPOMBIC/I0Bas JIJIMHA TeJia 60JIbllie ero BbICOThI;
y 0CO6U 2 XBOCTOBOM MJIABHUK BbINYKJIbIN;

0C00b 4 UMeeT KTEHON/IHYIO Yellyio.

Bapuaum 2:

A)
B)
)
D)
E)
F)

y BCEX PbIO UMEIOTCS GPIOIIHbIE MJIABHUKH;

BCe MPUBEJEHHBIE NPECTABUTENTH UMEIOT MJIaBaTeJbHbIN MY3bIPb;

0Cco6b 2 oOTHOCUTCS K oTpsAAy JlococeobpasHsble (Salmoniformes);

y 0oco6u 1 OprolliHbIe MJIaBHUKK HaXOAATCA JAaJIeKO 033/l TPYAHBIX;

0C00b 4 UMeeT UKJIOUHYIO YEUIYIo;

y 0oco6u 1 1 4 aHa/IbHOE OTBEPCTHE HAXOAUTCS 033y MOCJIE/HETO Jyya aHaJIbHOTO MJIABHUKA.

Bapuanm 3:

A)
B)
)
D)
E)
F)

y BCEX U300paKeHHBIX PbI6 UMEETCS MapHbIA aHa/IbHbIH MJIABHUK;

y 0c00HU 3 UMeeTCs KJI0aKa;

ocobu 2 U 4 oTHOCcATCA K oTpsAAy Kapnoo6pasusbie (Cypriniformes);

y 0cO0U 4 OpIOIIHbIE JIABHUKHU HAXOAATCSA 3HAYMTEJIbHO 11033/1¥ IPY/IHbIX;

y 0co0U 3 3KeJyJ0K BbIpaXkeH 60J1ee CUJIbHO, YeM Y 0COOH 4;

13 IPUBE/IEeHHBIX HAa U300 paKeHUIX BU0OB XUIHBIMU CUUTAIOTCSA 0CO6U 2 U 3.

10
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3aaanue 5 (ID 9) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ilepea, Bamu pe3y/ibTaTbl NPUMEHEHUA OJHON M3 3KCNEPUMEHTA/IbHbIX BAaKIUH NPOTHUB
HOBOM KOpPOHAaBUPYCHOM HMH(QEKUUM B Tpex Nomyasanuax ucneiTyembix. [lepBoi rpymnmne
NpPOBOJMU/IACh BHYTPUMbILIEYHAS HHbEKIUA B g03e 1x10'! BupycHbIX yacTui, (vp) Ha M
pacTBopa, BTopoii rpynne — 5x10'° BUpyCHBIX YacTHIl Ha MJI, a TPEThd rpyIna moJiy4uaa
J1ane60 (pacTBOp - «MyCTHIWIKA», HE COAep KallMii BUPYCHBIX 4YacTul). UIMMyHOreHHOCTh
BBeJéHHOI0 Npenapara olneHuBajiach yepe3 14 u 28 aHell nyTeM NnojAcYeTa TUTPA aHTUTEJI
(GMT), nmoay4eHHOro B XoJe peakuui HMMMyHopepMeHTHOro aHaausa (MPA) npu ux
B3aUMO/JENCTBUM C penentop-cBsi3biBawiuMm gomeHoMm (PCJ — Receptor binding domain,
RBD) BHpYCHOro r/iuKOnpoTeuHa M B X0/ie peaKUuy HeldTpa/iu3alud BUPYCOB B KyJbType
KJIETOK.

Turp ANTHTE, CBS3ANHBIX C PCII B xoste UPA (14 1) Turp AHTHTEJ1, CBA3ANHBIX C PCI] B xoe UPA (28 1)
800 ~100 800+ ? ~100
o] EDGMT Q- T S
@ Seroconversion L g0 & 1 [ Lgo S
600 g 600~ é
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THTp HEATPANH3YIOUPIX AHTHTE/ NPOTHB XHBOro KopoHasipyca (28 1.)
75 ~100
=

T
[
o

60

4 1
%

154

T
g

‘monodogHoN0dad O ITHIT BIIO

GMT

T
EN
o

T
»
o

%

0 . — 30 0
1x10"vp 5x10vp Placebo

PaccMoTpuTe KapTUHKY U YKAXKUTE JJisl KaOXKJA0r0o U3 CAeAyWINX YTBEPXKAEeHUH, AB/ISIeTCS
OHO BEPHbIM WU HEBEPHBIM:

Bapuanm 1:

A) Jloss BaKUMHUPOBAHHBIX JIML, y KOTOPBIX Oblja 3aperuCTpUpoBaHa CEPOKOHBepcUsl (37€eCh:
pOCT TUTpa aHTUTe] B 4 U OoJiee pa3 MO CPaBHEHUIO C MCXOJHBIMM 3HAYE€HHUSIMH), BbIpocia
IpUMepHO B 2 pa3a ¢ 14-ro no 28-oi JHY;

B) TuTpbl HEWTPAIU3YIOIIUX aHTUTEJ POTUB XXKUBOTO KOPOHABUPYyca Ha 28- ieHb 0Ka3aJUCh B
CpeZiHEM BbIIlIE, YeM TUTPbI aHTUTEJI, MoJydyeHHbIe B xo4e UDA Ha 14-11 feHb;

C) HMMyHOreHHOCTb BHYTPUMBILIEYHO BBEJJEHHOI'0 pacTBOpa He pa3J/inyanach Cpeid y4aCTHUKOB
BCeX TpeX IpyIil;

D) TuTpel aHTUTEN B [IBYX BaKIIMHUPOBAHHBIX MPOTUB BUpPYCa TPyINaxX BbIPOCIM 3HAYUTEJNbHO
CUJIbHEe, YeM B I'pyIie maanebo;

E) Tutpsl IgG B oTBeT Ha UHPEKIMIO B OpTaHM3Me HAYUHAIOT PAaCcTHU paHbllle, YeM TUTPHI IgM;

11
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F) CunepyeT oxujaTb, UTO B Tpymnax JiMIl, KOTOPbIM Oblja BBeJleHAa BaKIUHA C BUPYCHBIMHU
YacTHULaMU, OY/IeT Yallle peruCTPUPOBAThCS TAKOe HeXeslaTeJIbHOe siBJIeHUe BC/Ie/ICTBUE BBeJJeHUs
BaKI[MHBI, KaK JINX0PAIOYHbIK CUH/IPOM, YEM B I'PYIIIeE M1alebo;

Bapuanm 2:

A) /[lona BaKUMHUPOBAHHBIX JIML, Y KOTOPBIX ObLIa 3aperMCTPUPOBAaHA CEPOKOHBepCHUs (3[ech:
pPOCT TUTpA aHTHUTeJ B 4 U 60Jiee pa3 10 CPaBHEHHUIO C UCXOJHBIMU 3HAaYEHUSAMHU), 3a 2 HeJleJIM He
W3MEHUJIACh;

B) HMMyHOreHHOCTb BaKLIMHBI OKa3a/lachb Bblillle B IPYIIeE JIML, KOTOPbIe MOJYy4YUIA UHBEKLHUI0
npenapara, cogepxaiero 5x10'° BUpycHbIX 9acTuL Ha MJT;

C) TwuTpsel aHTUTEN B [IByX BaKILMHUPOBAHHBIX IPOTUB BUpPYyCa rpylIiaxX BbIPOCJU 3HAYUTETBHO
CUJIbHEe, YeM B rpyIiIie naane6o;

D) Twutpsl IgM B oTBeT Ha UH(QEKLMIO B OpraHM3Me Ha4YMHAIOT pacTy paHblile, 4eM TUTPHI IgG;

E) Cnepyer oxupaTp, 4TO B Ipylnax JiML, KOTOPBbIM Oblla BBeJleHa BaKIMHA C BUPYCHBIMH
yacTULaMy, 6y/JieT yallle peruCTPUpPOBaTbCS TaKOe HexeslaTe/IbHOE sIBJIEHUE BC/e/[CTBUE BBeJeHUS
BaKIMHbI, KaK JINX0PaJ0YHbIN CHHAPOM, YEM B IpyIIie nianebo;

F) Cnepyer oxuzaaTb, 4TO GOJibllle BCEro HeXeJaTeJbHbIX ABJEHUW BCJIeJCTBHE HHbEKLHUH
npenapara 6yZieT 3aperuCTpMpoBaHoO B IpyIie mnaauebo.

Bapuanm 3:

A) Jlosis BaKUMHUPOBAHHBIX JIMIL, y KOTOPBIX Oblja 3aperMCcCTpUpOBaHA CEPOKOHBepcUsi (34eCh:
pPOCT TUTpaA aHTUTEJ B 4 U GoJiee pa3 N0 CPABHEHUIO C UCXOJAHBIMHU 3HAUYEHUSIMHU ), 32 2 HeZleJIU He
VM3MEHMJIaCh;

B) TuTpsl HeUTPaJU3YIOLKUX aHTHUTEJ IPOTUB KMUBOTO KOPOHABUpYyca Ha 28- JleHb OKa3aJIUCh B
CpeAHEM Bblllle, YeM TUTPbI aHTUTEJI, MoJy4eHHbIe B Xxo/le MDA Ha 14-11 feHb;

C) HMMMyHOreHHOCTb BaKLMHbI OKa3ajach Bblllle B I'PYIIle JHI, KOTOpPbIe MOJYYUIA UHBEKIUIO
npenapara, cogepxaiero 5x10° BUpyCHbIX YacTHI| Ha MJI;

D) TuTpel aHTUTEN B [ByX BaKLIUHUPOBAHHbBIX IPOTUB BUpYyCa IpyNIiaxX BbIPOCJU 3HAYMUTETBHO
CUJIbHEe, YeM B I'pyIie naaiebo;

E) Twutpsl IgM B oTBeT Ha UHPEKIIMIO B OpPTaHM3Me HAYUHAIOT PAaCTH paHbllle, YeM TUTPHI I1gG;

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

12
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3aaanue 6 (ID 10) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

CxeMaTH4YeCKH MOXKHO BbIJe/JIUTh HECKOJIBKO BU/J0B JaBJeHUH, CO3Ja0IIUX IOTOK BO3AyXa
BO BpeMs aKTa AbIXaHUS:

, : [aeneHune Ha BxoAe BO3YyXOHOCHbIX
S nyten: Pao
—=—
/ \@__ [aBneHve Ha noBepxHoCcTK Tena: Pbs
f/ \ =) \ c MnespansHoe aasnexHue: Ppl
. o— ¥ AnbBeonspHoe gasneHue: Palv

\

TpaHcTopakanbHoe aAasneHue:
Prs(Palv — Pbs)

f | (:} \
, )\
[\ i (e

TpchnynbMOHaanoe AasnexHue:

\
\\! G—[
\
Gl! Pl(Palv — Ppl)

Tpchmypaanoe aasneHue:
Pw(Ppl — Pbs)

lMuwesogHoe aasneHue: Pes

Y

PaCCMOTpI/ITe KAPTHHKY " VKAXKUTE AJId KAXKA0ro U3 CJeAyIIux YTBep)l(AEHHﬁ, ABJIAEeTCA
OHO B€PHBIM UJIX HEBEPHbBIM:

Bapuanm 1:

A) AsnbBeosisipHOe JjaBjieHUe OTpHULIATE/bHOE (10 OTHOILIEHHUIO K aTMOCPEepPHOMY) BO BpeMs B/0Xa
Y NI0JIOXKHUTEJIbHOEe — BO BpeMs BbIJj0Xa.

B) T'saBHOU ABMXKylel CWJIOH, MO3BOJAIOLIEN C/le/laTh BOX, SIBJASIETCS Pa3HOCTb JaBJeHUN Ha
BXO/I€ B JibIXaTeJibHble yTH (Pao) u B anbBeoJsax (Palv).

C) /[laBiieHUe, CBOMCTBEHHOE AbIXaTEJNbHOU CUCTEME B 1[€JI0M, PABHSIETCS CYMMe aJIbBEOJISIPHOTO
(Palv) u BHemHero (aTmMocdepHoro, Pbs) naBieHui.

D) IllomuMo naB/ieHus B nJieBpaibHOU noJsiocTH (Ppl), anbBeosnsipHoe naBnenue (Palv) 3aBucur ot
3JIaCTUYECKOU TATH JIETKUX.

E) H3MeHeHus mnuieBofHOro aBJyieHUs (Pes) Bo BpeMsi JbIxaHUsSI NPU YCJIOBUU OTCYTCTBUS
NePUCTATIbTUKHU OTPAXKAIOT U3MEHEHHS aJIbBEOJIIPHOTO JlaBJeHUS.

F) ¥ 3mopoBoro yesoBeka B MOJI0KEHUU CTOSI UMEETCS FPaZJMeHT MJeBpasibHOro AasseHus (Ppl)
MEX/1y BEPXYLIKOW U OCHOBAHUEM JIETKOTO.

Bapuanm 2:

A) Tlpu OTCYTCTBUM BO3JYILIHOTO NOTOKA (B KOHIE BA0XA UJIH BblZioXa) Pao paBHO HY.JIIO.

B) AnbBeoJsisipHOe [aBjeHHWe OTpUlaTesJbHOe (IO OTHOUIEHHWIO K aTMOCPepHOMY) BO BpeMs
BbI/I0Xa U N0JIOXKHUTEJIbHOE — BO BpeMs Bbl/j0Xa.

C) T1aBHOM ABMXKYILIEH CUJIOH, TO3BOJIAIOLIEN CAeaTh BJIOX, ABJISETCSA CyMMa IieBpasibHoro (Ppl)
v nuieBogHoro (Pes) naBiaeHuil.

D) IllomuMo naB/ieHus B IJieBpajbHOM noJioctu (Ppl), anbBeosnsipHoe naBnenue (Palv) 3aBucur ot
3JIaCTUYECKOMU TATU JIETKUX.

E) C yBesnnueHueM JlaBjieHus] B mJjeBpajbHOU mosioctu (Ppl) anbBeosnsipHoe gaBsieHue (Palv)
najaer.

13
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F) H3meHeHus nuuieBoAHOro gaBijieHUs (Pes) Bo BpeMs [AbIXaHUsSl NPU YCJIOBUU OTCYTCTBUSA
NEePUCTANBTUKU OTPAXKAIOT U3MEHEHUS JIbBEOJIIPHOIO JIaBJIeHHUS.

Bapuanm 3:

A) AsnbBeosisspHOE JjaBjieHUE OTPHULIATENbHOE (10 OTHOIIEHHUIO K aTMOCPEepHOMY) BO BpeMs B/0Xa
Y I0JIOXKUTeJIbHOEe — BO BpeMs BbIZj0Xa.

B) Ilpu oTcyTcTBHM BO3AYILIHOTO MIOTOKA (B KOHIlE BA0XA UM BblJj0Xa) Pao paBHO HyJI10.

C) TnaBHOM ABMXKYLIEN CUJIOH, TO3BOJIAIOLLEN Ce/aTh BJLOX, ABJIseTCA CyMMa IieBpasibHoro (Ppl)
Y nuuieBoAHoro (Pes) naBieHui.

D) IllomuMo paBieHus B JieBpaibHOU noJiocTH (Ppl), anbBeonsipHoe naBnenue (Palv) 3aBucur ot
3JIaCTUYECKOHU TATH JIETKUX.

E) C yBesnuyeHueM JaBjeHUs1 B mJeBpasibHOW mosocTtu (Ppl) anbBeossipHoe gaBaeHue (Palv)
nazaer.

F) Y 3popoBoro yesoBeka B N0JIOKEHUHN CTOS UMeeTCS IPaiIMeHT IJieBpajbHOTro AaBieHus (Ppl)
MeX/ly BEpXyILIKON U OCHOBAaHHUEM JIETKOTO.
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3aaanue 7 (ID 11) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:
BHM3y mpejcTaB/ieHa JMarpaMMa Yurrepca, HarJsAHO OTOGpakamliass pa6oTy NpaBbIX M
JIeBBIX KaMep cepJla B CUCTOJIY M AUACTOJIY:

CUCTOJIA AUACTOJIA CUCTOJIA
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s JlaeneHue &
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S 3nekmpokapouozpamma
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MOH MOoH

H3yuuTe AMarpaMMy U YKaXKUTe AJIs1 KaXKAOr0 U3 CAeAyWIHMX YTBEePXKAeHUM, IB/ISIeTCSI OHO
BEPHBIM UJIM HEBEPHbIM:

Bapuanm 1:

A) MUOKap/A MpaBoro XeJyZo04Ka CTpaZiaeT OT UIIEMUH Yallle, YeM MUOKap/, JIEBOTO KeJy104Ka;
B) HeaddekTHBHOE cOKpallleHUe NpeAcepAund NpU UX GUOPUIIALMU HE3HAYUTEbHO BJIUSIET HA
KOHEUHBIN AUACTOJMYECKUN 06 bEM KPOBH B KeJy/[09KaXx;

C) ¢pakyus BeIOpoca Ha IPUBEAEHHON iMarpaMMe cocTaBJisieT 0koJ10 60%;

D) npu HeZOCTAaTOYHOM CMbIKAaHUH CTBOPOK MUTPAJILHOTrO KJlalaHa IIyM Ha GOHOKapAuorpaMMe
OTMeyaeTcsl BO BpeMsl IMaCTOJIbl;

E) Bo BpeMsi BHYTpUYTPOOHOrO pPa3BUTHS JaBJeHHUeE B IPaBbIX OT/ie/1ax cep/la IJ10/a BhILIEe, YeM
B JIEBBIX OT/l€J/1aX;

F) ocHoBHas [10/i1 KOHEYHOIO JUACTOJMYECKOT0 06'bEMA JKETYA,0UKOB MOCTYNAeT U3 NpeJicepAnil
NaCCUBHO;

Bapuanm 2:

A) dpakuusa Bbi6poca Ha IPUBEIEHHOM UarpaMMme cocTaBJsieT 0koJsio 60%;

B) MUHYTHBINA 06'beM KpOBU IPABOTO KeJIyl04Ka MeHbllle, Y4eM JIEBOTO;

C) yBesMYeHMe YACTOTHI CEP/leYHbIX COKpALeHUH IPOUCXOAUT 3a CYeT YKOPOUEeHUs JUACTOJIbI;
D) cucronmyeckoe faBjeHue B JIETOYHOM CTBOJIE HA IPUBEJEHHOM AMarpaMMe COCTaBJISIeT 0KO0JIO
30 MM pT CT;
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E) ocHOBHas [j0/11 KOHEUHOTO JUACTOJUYECKOT0 06'beMa KeyJ0YKOB MOCTyNaeT U3 NpeAcepanuit
MAaCCHUBHO;

F) npu pasButuum uHapKTa MHUOKapAa KeJyJOYKOB 3HAYMMble H3MEHEHUs Ha
3JIeKTpOKapiuorpaMMe BO3SHUKHYT B P 3y61ie.

Bapuanm 3:

A) HesapdekTHUBHOE COKpallleHHe NpecepAuil NpU UX GUOPUJIALNM HE3HAYUTEJIbHO BIUsSET Ha
KOHEYHbIN UACTOIMYECKUNA 00'beM KPOBH B KeJIy04KaX;

B) yBe/sMyeHUe 4aCTOTHI CepAEYHbIX COKPAILeHUH TPOUCXOJHUT 3a CYeT YKOPOYEHUS JUACTOJIbI;
C) ¢pakuus BeI6poca Ha JaHHOM rpaduke coctaBaseT okoJio 40%;

D) cucrosnyeckoe faBjeHNe B JIEFOYHOM CTBOJIE HA IPUBEJLEHHOU AMarpaMMme COCTaBJ/IAeT 0KO0JI0
30 MM pT CT;

E) Bo BpeMsa BHYTpHUyTpPOOHOTO pa3BUTHA [aBJIeHHe B IPABbIX OT/eJaxX cepAla IJI04a BhIlle, 4eM
B JIEBBIX OT/€J/1aX;

F) y Jstofel c NOBbIIEHHBIM apTepUa/bHBIM IaBJIeHUEM 2 TOH 3BY4HT cJjabee, 4YeM y 3/10pOBBIX
JIIOJIEH;
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3aaanue 8 (ID 12) - 3 6as1a
O6bwas da5 8cex eapuaHmMos yacms 80nNpoca:
U3BecTHO, 4TO y JIIOAeH, CTpajalIMX HapKoJiencuel, T.e. MaTOJOTHYeCKOH [JHEBHOM
COHJIMBOCTBIO, CHU>KEHA AaKTHBHOCTb OPEKCHHOBBIX HeWpOHOB. Ha pucyHke BHU3Y
CXeMaTHU4HO NpeJCcTaBJ/ieHa PoJib OPEKCUHOBBIX HEMPOHOB JIaTePAJIbHOI0 rMNoTajaMyca B
peryJisiiuy anmneTuTa, 604pCcTBOBAHUA, SMOLUOHAJIBHOr0 ¢pOHA M CHOHTAHHON pU3NYECKOM
AKTUBHOCTH. 3eJIeHble CTPeJIKM 0003HAYalT aKTUBHpywlue 3¢pdeKkThl, KpacHble JUHUMU —
UHruoupymwiue 3¢ PpeKThbl.

MOTOPHAA KOPA r'MnnoKAmMI .
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BCACBIBAHUE MUPOBAA
IJTOKO3b! B KULUKE \ q TKAHb
U3y4yuTe cxemMy M yKaxKuTe AJI KaXKAOro U3 CJAeAYIOIHMX YTBEPXKAEHUH, ABJIAETCA OHO
BeprlM NJIN HeBeprlM:

Bapuanm 1:

A) MHBEKLUs OPEeKCHUHA B KeJIyJ0YKH MO3ra MOBbILIAET alllleTUT;

B) akTuBHpywOllEee AeiCTBUE Ha LEHTP HaChIEHUsI y WHCYJMHaA OoJsiee JJUTENbHOE, YeM Y
JIENITHHA;

C) aHTaroHUCTHI peleNTOPOB OPEKCHHA UCIIOIb3YIOT B KAYeCTBe CHOTBOPHOTO;

D) opekcHH yrHeTaeT NPOCTPAHCTBEHHYIO NaMSTh;

E) opekcHH cnoco6CTByeT NOHMXKEHUI apTepUajJbHOrO JiaBJe€HUs W YacTOThbl CepJedyHbIX

COKpallleHUH;

F) azjeHO3WH Kak MpOJAYKT 3HepreTudyeckoro mertabosusamMa AT® yrHetaeT OpeKCHHOBBbIE

HEUPOHBDI.

Bapuanm 2:

A) ecsnum y nanueHTa yAaJUTh YacThb XeJNyKa, OH OyAeT 4allle UCTIbITbIBATh T'OJI0J;

B) akTuBUpylollee JeiCTBMe Ha LEHTP HaCbILeHUs y HHCYyJHWHA 60Jiee [JIUTEJbHOE, YeM Y
JIENITHUHA;
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C) aHTaroHUCTBbI PeLEeNnTOPOB OPEKCUHA UCII0/Ib3YIOT B Ka4YeCTBe CHOTBOPHOTO;

D) opekcrH mnoBbiliaeT 3pQPEeKTUBHbIN pacxoj, MOTpPebJsseMbIX KaJOpPUM 3a CYET MOBBILIEHUS
CIIOHTAaHHOM PU3UYECKON aKTUBHOCTH;

E) y.mrozey c HapkoJiencuen yalle pa3BUBaeTCs 3aBUCMMOCTb OT HAPKOTUYECKUX IIpenapaTos;

F) y.ropel c caxapHbIM JuabeTOM BTOPOIo THUIIa YPOBEHb OPEKCHHA B IJ1a3Me KPOBU MOBBILIEH;

Bapuanm 3:

A) ecauy nauMeHTa yAaJAUTh 4acThb XKeJly[Ka, OH OyZieT yallie UCIIbIThIBATh I'0JI0J;

B) y usomelt ¢ oxupeHHeM TUIIOTajJlaMU4yeCKHe LIeHTpPbl ToJIofa U HacbllleHUs OGoJjiee

YYBCTBUTEJIbHBI K JIENTHHY, YeM Y 3/10POBbIX JIO/IEH;

C) opekcuH mnoBbilaeT 3pPEKTUBHBINA pacxo], MOTPeb/seMbIX KaJOpUM 3a CUET MOBbIIIEHUS
CIIOHTAaHHOM QU3MYEeCKOU aKTUBHOCTH;

D) Buype3MepHO BbICOKMX KOHI|EHTPAlMAaX aKTUBUPYIOIIUK 3¢ PeKT opeKCMHA Ha CEPOTOHUHOBBIE

AJ/lpa CHMXKaeTcCs, YTO MOKET CTaThb IPUYMHOM JieIPeCcChy;

E) opekcuH yrHeTaeT NPOCTPAHCTBEHHYIO MaMSTh;

F) ajeHo03WH Kak NpPOAYKT 3HepreTuyeckoro Mertabosrnama AT® yrHeTaeT OpeKCUHOBbIEe

HEWPOHBHI.

18



3adanus onumnuadsl «Pusmex» no 6uosiozuu. Oméopourwiii sman 2020/21 yu.200 10 KJIACC

3aaanue 9 (ID 13) - 3 6a1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

3a4yacTyl0 B MeTaGo/IMYeCKMX MNyTAX BO3HUKAaeT HeO06XO0AUMOCTb B OCYLIeCTBJIeHUH
IepecTPOMKHM YIJIePpOAHOIO0 CKeJleTa coeAMHeHMs. B psaje ciayyaeB JaHHBIM Hpouecc
KaTa/IM3UPYIOT pepMeHTH], Ha3dbiBaeMble TpaHcKeTos1a3aMHu (TK), TpaHcanbaosnazamu (TA) u
asbjos1a3amMu (A). B BepxHeil YacTH pPUCYHKaA Bbl MOXKeTe BU/AETh YIPOILeHHbIe MeXaHU3MbI
GyHKIMOHMPOBAaHUA JAaHHBIX 6€/IKOB. U30rHyThIMH CTPeJIKAaMU 0003Ha4Y€eHa MUTrpanys napsbl
3JIeKTpOHOB. O6paTuTe BHHMaHMEe HA TO, YTO TPAHCKETOJa3bl CTAaGMJIU3UPYIOT
OTPULATEJbHBIN 3apAjJ HAa o-yrjepoje KapOGOHWJBHOW rpynmbl, a TpPaHcaJabJo0Ja3bl M
asibJo0J/1a3sl - HA 3-yriaepoje.

TpaHckeTonasa (TK):

TpaHcanegonasa (TA): Anbaonasa (A):
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H—-C—OH 1 Ht—on H—C—OH CH,0—Ph CH,0—Ph H=C—~OH
H-C—OH Ero—ph H—C—OH CH,O0—Ph
CH0—Ph X ? H-C—OH VI
i 1V \%
T4 ? ? CH,0—Ph Osc-H
Os-H K 1 W F7—> + Os-H CH,OH Heb—on
e /2 3 4 X H-C—-OH ¢=0 !
H=C—OH 7 G .. Os .H i i HO-C—H
CH,0—Ph ' ™ H-C—OH H=C—OH H—C—oH
Ph H—C—0OH - CH,0-Ph i
, CH,0—Ph H—C—0H
H=Gon H-C~OH
H-G-CH CH,0—Ph
CH,0—Ph 2

Tak:ke Ha pHUCYHKe MNpeJCTaB/IeH HEKOTOPbI MeTa00/IM4YeCKUW NyTh, NPOTEKAIUi B
Apoxckax (Saccharomyces cerevisiae). [lyHKTUPHBbIEe CTpeJIKM 0003HAYalOT CepUU peaKu M
nsomepusanuu. Ph coorBeTcTByeT pocdaTHou rpynne. [ peakuud 3 1 4 Mbl YMBIIIJIEHHO
He YKa3aJ/Ii Ha3BaHHUs pepMeHTOB, KOTopble ux Kataausupywr. X, Y, Z, W, F u G npeacraBifgoT
c060i1 3alIMppoBaHHbIE COeJUHEHMSI, HEKOTOPbIE U3 KOTOPBIX MOTYT ObITh NIP€e/CTaB/IEHbI B
NpPaBoOM YaCcTU PUCYHKA. U3BeCTHO, YTO KOJIMYECTBO aTOMOB yrjaepoJa B coeguHeHUAX Z u G
U eHTUYHO. BHUMaTe/IbHO PacCCMOTPUTE BCe CXeMbI M BbIOEpUTE BEPHbIE YTBEPK/IeHUS:

Bapuanm 1:

A) CoenuHeHHe Z - 3TO coeIMHEHUe-KaHAUAAT ;

B) CoenuHeHue Y - 3TO coeluHeHUe-KaHauaaT [V;

C) CoenuHenue F - 3T0 coenunenue-kanauar II;

D) CoeauHenue G - 3TO METAOOIUT IVIMKOJIN33;

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

F) IlpencraBieHHbIN MeTab0JIUYECKUHN IYTh YaCTUYHO AyOIUpyeT QyHKIMU eHT030dochaTHOrO
IIyTH, 3 UMEHHO — [IOCTABJIAET CyOCTPATHI AJI1 CHHTE3a HYKJIEOTHU/I0B.

Bapuanm 2:
A) CoenuvHeHUe Z - 3To coeiMHeHUe-KaHauaaT II;
B) CoexnuHeHue Y - 3To coeiuHeHUe-KaHauaaT [V;
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C) CoenuHenue F - 3T0 coenrHeHue-kaHuauaaT Vi;

D) CoexnuHeHue G - 3TO MeTabOJUT IJIMKOJIN33;

E) Peakyuio 4 kaTa/M3upyeT TpaHCaab/0/1a33;

F) IlpeacTaBiieHHbINM MeTA60JUYECKUNA Y Th YaCTUYHO Ay6AMpyeT QYHKIMU TEHTO30P0CPaTHOTrO
NyTH, a UMEHHO — MIOCTABJISAET CyOCTPAThI [IJisl CHHTE3a HYKJIEOTU/OB.

Bapuanm 3:

A) Coepunenue G - 3TO coeJUHEHUEe-KaHAUAAT I;

B) CoenuHeHue Y - 3TO coeHeHUe-KaHAUAAT V;

C) CoenuHenue F - 3T0 coenrHenue-kauauaar IlI;

D) CoenuHeHue Z - 3TO MeTabOUT IJIMKOJIN33;

E) Peaknuio 4 kaTasu3upyeT TpaHCa/lb/0J1a3a;

F) llpepcraBieHHbIN MeTAa60IMYECKHUU Iy Th YaCTUYHO Ay61MpyeT QYHKLUHU IEHT030POCPAaTHOIO
IyTH, a UMEHHO — MIOCTABJAET CyOCTPAThI /1l CHHTE3a HYKJIEOTU/0B.
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3aganue 10 (ID 15) - 3 6a/u1a

O6was 0415 8cex 8apuaHMo8 4acms 80nNpoca:
Illepes BaMu 3/1€eKTPOHHAsA MMKPOQoTOrpadgusa HEKOTOPOro opraHu3Ma.

OHO B€PHBIM NI HEBEPHbBIM:

Bapuanm 1:

A) Ha pucyHke nokasaH NpOKapuOTUYECKUNA OPTraHU3M;

B) /[lns cBoero pa3BUTHSA 3TOT OPraHU3M HYXK/AaeTCsl B KJieTKe OaKTepuy;

C) /[lng cBoero pa3BUTUSA 3TOT OPraHM3M HYXKJAETCSA B 3yKapUOTHUYECKOH KIIETKE;
D) 3TtoT opranusm He cofepxuT JJHK;

E) Brenome sToro opranvama 3akoaupoBaHbl GpepMeHThI IJMKJIa Kpebca;

F) 060s104ka aTOro opranMsama o6pasoBaHa 6esIKaMu;

Bapuanm 2:

A) Ha pucyHke nokasaH NpOKapuOTHUYECKUNA OPTaHU3M;

B) 3TOT opraHu3M UMeeT pUbOOCOMBI;

C) /Jusis cBOero pa3BUTHS 3TOT OPraHU3M HYXK/JAETCsl B KJIeTKe GaKTepPHUH;
D) 3TOT opraHu3M Croco6eH CaMOCTOSITEJIbHO CUHTE3UPOBATh OEJIKY;

E) BreHome 3TOro opranv3Ma 3akoJiMpoBaHbl GepMeHThI ITTUKOJIN33;

F) 06os104ka 3TOro opraHM3aMa o6pa3oBaHa JUIHUAAMU;

Bapuanm 3:

A) 3ToT opraHusM uMeeT pUHOCOMBI;

B) /Jlsis cBoero pa3BUTHS 3TOT OPraHU3M HYXK/AeTCs B KJIeTKe OaKTepHUH;

C) /Jsis cBOero pa3BUTHS 3TOT OPraHU3M HYXKJAETCs B 3yKapUOTHYECKOH KIIETKE;
D) 3TtoT opranusm He coaepxuT JJHK;

E) BreHome 3TOro opranv3Ma 3aKoJiMpoBaHbl GepMeHThI ITTUKOJIN33;

F) 06o0s104ka 3TOro opraHMamMa o6pa3oBaHa 6esKaMu;
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3aganue 11 (ID 17) - 3 6a/1a

O6wast 0415 8cex apuaHmMos 4acms 80nNpoca:
Ha npuBejeHHOH HIKe cCXeMe M306pakeH TPaHCMeMOPaHHBIH GeJloK.

5HM

PaCCMOTpl/lTe KAPTHHKY U YVKAaXKHUTE AJIA KAXKA0ro u3 CJjleAyrIux YTBep)KAe}ll/lﬁ, ABJIAETCA
OHO B€PHBIM UJIN HEBEPHBIM:

Bapuaunm 1:

A) KaxJblid TpaHCMeMOpaHHbIN y4acToK 6esika cocTOUT U3 200 aMUHOKUCIOTHBIX OCTAaTKOB;

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

C) wu306pakeHHbIN Ha cXxeMe OeJIOK MOXKET BbINOJIHATh QYHKIMIO peLenTopa;

D) B cocTtaB TpaHCMeMOpaHHBIA y4yacTKOB O6eJsika BXOJASAT NPEUMYLIECTBEHHO TUAPOPOOHbIE
aMUHOKHUCJIOTHbIE OCTAaTKU;

E) pnaHHBIN 6e/I0K OTHOCUTCS K Ipynne 6eJKOB-THCTOHOB, cBsA3biBatoLiux JIHK B aape;

F) [naHHbBIN 610K MOT G6bITh CHHTE3UPOBaH pubocoMoil iepoxoBatoro JIP;

Bapuanm 2:

A) Kaxabl¥ TpaHCMeMOpPaHHBINA y4acTOK 6eJika cocTOUT U3 200 aMUHOKUCIOTHBIX OCTAaTKOB;

B) wu306pakeHHBIN HA cXeMe GeJIOK MOXKET BbINOJIHATh GYHKI[UIO pelenTopa;

C) B cocTraB TpaHCMeMOpaHHBIA y4acCTKOB 6esiKa BXOJAAT MPEHUMYILECTBEHHO TUAPOPOOHbIE
aMUHOKHUCJIOTHbIE OCTAaTKU;

D) paHHasi MeMOpaHa OKpY)KaeT JIMIIOCOMY U CJIOKeHA W3 THUAPOPUJBbHBIX MOJIEKYJ XUPHBIX
KHUCJIOT;

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

F) B n306pakeHHOM 6eJiKe MPUCYTCTBYIOT y4aCTKH, BOBJeYeHHble B 00pa3oBaHUEe BTOPHUYHOU

CTPYKTYDBHI;

Bapuanm 3:

A) KaxabpIi TpaHCMEeMOpPAHHBIN yYaCTOK OeJiKa COCTOUT U3 2 aMUHOKHUCIOTHBIX OCTAaTKOB;

B) B coctaB TpaHCMeMOpaHHBIX Y4acTKOB OesiKa BXOJSAT MPEHWMYILECTBEHHO MOJIOXKUTEJIbHO
3aps>KeHHble aMUHOKHUCTIOTHBIE OCTAaTKU JIM3UHA U aprUHUHA;
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C) TpaHcMeM6paHHbBIN JOMEH OeJiKa CJ0KeH B CTPYKTYPY THMA «[3-60Y0OHOK»;

D) paHHasgi MeMOpaHa OKpYXKaeT JIMIIOCOMY U CJIOXE€Ha U3 TUJPOPUIBHBIX MOJIEKYJ >KUPHBIX
KHUCJIOT;

E) paHHBIN 6€/10K MOT ObITh CHHTE3UPOBAH pubocomou mepoxoBaToro JIIP;
F) B u3o006pakeHHOM OeJsiKe MPUCYTCTBYIOT y4acTKH, BOBJeYeHHble B 06pa3oBaHUEe BTOPUYHOU
CTPYKTYDPBHI;
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3aaanue 12 (ID 19) - 3 6a/1a

O6was 0415 8cex apuaHmMos yacms 80nNpoca:

B xXoJe 3KCIepUMEHTOB IO OAOMAalIHUBAHUIO AMepUKaHCKON HOpPKHU (Mustela vison) c
BepoATHOCTHIO 1 * 10-3 poxkAa/MCh 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 UMeJIH CTAaHAAPTHYI0 KOPUYHEBYI0 OKpacKy (OKpac JUKOro tuna), 77
ObL/IM NeruMu U 44 MOMHMMO 6€JIOr0 >KMBOTA U Jlall UMeJIM OTAe/IbHbIe ceJble BOJIOCKA 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 TUma U 33 ObL/IU IEruMHU.
[IpoaHa/mM3upyiTe pe3y/bTaThl CKpELIMBAHUM U YKA)KUTE BEPHbIE YTBEPK/AEeHHUS.

Bapuanm 1:

A) Bxoje skcnepyuMeHTa 10 0/J0MallHUBAaHHUIO YYeHble 0OHAPY>KUJIM HOBBIH aJljie/ib OKpacKU Mexa
y HOPOK;

B) [lo pe3y/abTaTaM CKpeLMBaHUU MOXXHO NPEAIIOJI0XKUTh, YTO aJlJIeJIb IeroCTU JOMUHUPYET Haj
aJjljiejieM JJUKOTO THUIIa;

C) OT ckpewBaHUs CepeOPUCTBIX 0COOEN C METUMU MOXKHO 0KU/JaTh POXKJEHUE CEPEOPUCTHIX U
[IeTUX IOTOMKOB B COOTHOIIEeHUH 1 : 1;

D) OT ckpeluMBaHUsI CepeOPUCTBIX 0COOed MexJy CcO60M HEBO3MOXKHO MOJIYYUTb MOTOMKOB
JIUKOTO THUIIa;

E) Ilpu ckpewyBaHuU cepeGpPUCTBIX 0COOEN C 0COO6IMU JUKOTO TUIA 6Y/leT BBINOJHATHCA 3aKOH
e/IMHO00Opa3us ruOpuU/I0B NEPBOro NOKOJIEHUS;

F) Tlosy4uTh 4UCTyI0 NOPOAY NErMX HOPOK HeJlb3sl.

Bapuanm 2:

A) B xojie skcnepuMeHTa MO O/I0MalllHWUBAaHUIO YYeHble 0OHAPYKUJIM HOBBIM F'eH OKpacKy Mexa y
HOPOK;

B) Ilo pe3yabTaTaM CKpelMBaHWM MOXHO NPEJINOJIOKUTh, UTO ajlleJib CepeObpUCTOM OKpacKu
Mexa HelloJIHO JIOMUHUPYeT Ha/J, ajljieJieM JUKOTO TUIIa;

C) Ot ckpeuBaHusl cepeOPUCTBIX 0COOEN C MerMMHU MOXXKHO 0XKUJATh POXAEHUEe CepeOdpPUCThIX U
Merux NoTOMKOB B COOTHoeHuu 1: 1;

D) Ot ckpemuBaHUsA CepeOPUCTBIX 0COGed MexAy COO0M HEBO3MOXKHO MOJIyYUTb MOTOMKOB
JMKOTO TUIa;

E) Ilpu ckpelyBaHuU cepeGPUCTBIX 0COOEN C 0COO6SIMU JUKOT0 TUIA 6Y/leT BBINOJHATHCSI 3aKOH
e/JMHO00pa3ra rMOpHU/I0B [1epBOro OKOJIEHUS;

F) IllyreM pjasbHeHIIMX CKpeIIMBAaHUM MOXHO TNOJYYUTb JiBeé HOBble MOPOJAbl - MErux Hu
cepebPHUCTbIX HOPOK;

Bapuaxnm 3:

A) B xojie s3kcniepyMeHTa 0 0/I0MAlIHUBAHUIO YYeHble 06HAPYKUJIHM HOBBIH aJljiesIb OKPACKU Mexa
y HOPOK;

B) Ilo pe3yabTaTaM CKpel[MBAaHUM MOXHO MPEAIOJOXKHUTb, UYTO IOSIBJIEHHE CepebpUCThIX
JleTeHbIIIeN SABJISETCS Pe3yJIbTaTOM 3MUCTATUYECKOTO JIeCTBHUS TeHOB;

C) Ot ckpeluBaHUs CepebPUCTBIX 0COGed MexAy co60M HEeBO3MOXXHO MOJIYYUTh MOTOMKOB
JIUKOTO THUIIA;

D) Ilpu ckpeliMBaHUU CepeOPUCTBIX 0COOEN C OCOBSIMU AUKOI0 THUIA OYAeT BhINOJHATHCSI 3aKOH
e/JMHO00Opa3usi TMOPHU/IOB [epPBOro MOKOJIEHUS;

E) IllyreM pasbHEHIIUX CKpeIIMBAaHUN MOXXHO TOJIYYUTb JIBeé HOBbIe MOPOJbl — TErux Hu
cepebpUCTbIX HOPOK;

F) Tlosy4uTh YUCTYyI0 NOPOAY MErUX HOPOK HeJlb3Sl.
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3aaanue 13 (ID 21) - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

TuxookeaHckasas casnamMangpa (Ensatina eschscholtzii) wmeeT C/J0XHYIW CTPYKTYpy

nonyaauuil. Ilpegnosnaraercsa, yro npeakosass ¢opma (moasup E. e. oregonensis) npu
pacliMpeHUH CBOEro apeasjia Ha Or oruo6asa lleHTpaabHYyl0 AOJIMHY, B pe3yJ/bTaTe 4Yero
pasjesniiack Ha 2 mnapaJijie/IbHbIX HalpaBJ/IeHHUs: NPUOPeXHOe M MaTepHMKoBoe. 3a 3TOM
AOJIMHOM MOMNyJISIUU C pa3sHbIX HallpaBJIeHU! CHOBA BCTPeTU/IMCbh. Ha pHcyHKe moKa3aHBbI
apeajbl OOMTaHMA MNOJABHMJAOB, a B TabG/MLe - NolNapHoe CpaBHeHUe IpeJCTaBHUTeJseH
NMOABHM/AOB 0 pa3/IMYHBIM IapaMerpaM. 'eHeTHYeCKoe pa3/inyve BbIPAaKE€HO B YCJIOBHBIX
eAMHMLAX, rae 0 - pa3/inumii HeT, a 1 - pa3/IM4vs MAaKCUMaJIbHbI.

&)

Fie T

noaeuabl | mnjmiv
platensis croceater | 89% | 0,11 | 52% | 83%
: % ' D platensis oregonensis picta 57% 0,39 93% 48%
22~ =
1 | N "
L (A \ Al oregonensis | xanthoptica | 100% | 031 | 80% | 29%
) oregonensis g\\x X AT TN
2 ¢ xanthoptica | xanthoptica | 75% | 0,12 | 100% | 14%
; ',1'?’9:‘"{‘“"" no6epexbe MaTepuK
{*é.- y b xanthoptica platensis | 36% | 0,40 | 86% | 5%
<R eschscholtzii klauberi 11% | 060 | 95% | 60%
croceater klauberi 76% | 034 | 100% | 76%

| — 3P PEKTUBHOCTb CKpeLLMBaHUA
Il — reHeTu4Yeckoe pasnuyue

[l — pas3nuyue B Knumare

IV — pa3nuyue B pacTUTENbHOCTU

) eschscholtzii O «lauberi

HCXOAH U3 NpeACTAaBJICHHbIX JdHHbIX, MO?KHO 3dK/IIOYUTb:

Bapuanm 1:

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

B) nmonynsanuu noaBupa E.e. xanthoptica mo pa3Hble CTOPOHbI JOJMHBI CKOpee BCEro MMEIT
pas/IM4HOe NpoucxoxaeHue oT E.e. oregonensis c ofHOU cTOpoHBI U OT E.e. platensis c apyrowu;

C) ren u3 reHodpoHa E.e. croceater u3-3a reHeTU4ECKUX 6AapbepOB HUKOMM 0OpA30M He MOMKET
nomnactb B reHodoHf, E.e. eschscholtzii;

D) ren us reHodonza nonyasauuu E.e. xanthoptica 3 apeasia Ha nobepexbe U3-3a reorpapuyeckux
6apbepoB HUKOUM 00pa30oM He MOXET MONacTb B reHO(OH/ MOMYJISALMU TOTO e MOJBHJAA Ha
MaTepPUKOBOM HallpaBJIeHUY;

E) reHeTuvyeckud OJIM3KHE NpeACTaBUTENU
3KO0JIOTUYECKHE MPeNoYTEeHUS;

F) E.e. xanthoptica v E.e. platensis ckopee cuMnaTpu4yecKre M0JiBH/1bl, YeM aJlJIoNaTPUYECKHUE;

BUJa MOryT HMETb CHJIBHO OTJIN4Yaromuecd

Bapuanm 2:

A) E.e. klauberi 3BosiroijMOHHO 6oJiee 6J1M3KHU K E.e. croceater, 4eM K E.e. eschscholtzii;

B) nmomysnsanuu noxBupa E.e. xanthoptica mo pa3Hble CTOPOHbI JOJMHBI CKOpee BCEr0 UMEIT
pas/IMuHOe NpoucxoxJeHue ot E.e. oregonensis c ofHOU CTOPOHBI U OT E.e. platensis ¢ ipyrou;

C) ren u3 reHodoHnpa E.e. croceater u3-3a reHeTUYeCKHX 6apbepOB HUKOUM 00pa3oM He MOXKeT
nomnactb B reHodoH/, E.e. eschscholtzii;

25



3adanus onumnuadsl «Pusmex» no 6uosiozuu. Oméopourwiii sman 2020/21 yu.200 10 KJIACC

D) cTeneHp pas/snyusA B 3KOJOTUU NOABUL0B XOPOLIO KOPPEJUPYET CO CTENeHbI0 FreHETUYEeCKOTO
pasnyus;

E) reHeruyecku OJIM3KME NpeACTaBUTEJM BHJA MOIYT HMETb CUJbHO OTJIMYAKOLHecs
3KO0JIOTUYeCKHe NIPeANoYTEeHU;

F) E.e. oregonensis u E.e. picta ckopee cuMIIaTpA4YecKHe NMOABU/bI, UeM a/lJIONAaTPUYECKUE;

Bapuanm 3:

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

B) noasug E.e. xanthoptica nepBoHa4aJbHO BO3HUK Ha Nobepexbe U JIMLIb IOTOM €ro apeasbl
NOSIBUJIMCh HAa MaTEePUKOBOM HallpaBJIeHUH;

C) ren us reHodonza nonyasauuu E.e. xanthoptica 3 apeasia Ha nobepexbe U3-3a reorpapuyeckux
O6apbepoB HUKOMM 006pa3oM He MOXKeT NONacTb B reHO(OHJ, MOIyJALMU TOrO e IMOoJBUJAA Ha
MaTepUKOBOM HallpaBJIeHUH;

D) creneHb pas3snMyua B 3KOJIOTUH NOABUJO0B XOPOILIO KOPPEJUPYeET CO CTENIeHbI0 FreHEeTUYeCKOro
pasinyus;

E) reHeTruyecku O6JIM3KME NpeACTaBUTEJU BHJA MOIYT HMETb CHJbHO OTJIMYAKOLIHAecs
3KO0JIOTUYeCKHUe NpeATIOYTeHus;

F) E.e. xanthoptica v E.e. platensis ckopee cuMnaTpu4ecKue Mo/ BU/ibl, YeM alJIONaTPUYECKHUE;
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Yacte B. 3agaHuda Ha connocTaB/ieHHe 3/IEMEHTOB

B 3aaHuAX JaHHOM YacTH y4aCTHUKAaM Heo6X0JMMO [pOaHaIM3MpOBaTh pa3andyHble poTorpaduy,
PUCYHKH, CXeMbl (0OTMe4YeHbl apabCKMMU LIMdpaMH) U CONTOCTAaBUTb UM 3JIEMEHTHI U3 [IBYX CIIMCKOB,
IpUBeJleHHbIX HIKe (OTMeuyeHbl JIATUHCKUM OyKBaMU U pUMCKUMHU LuppaMu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHUMM YYaCTHUKM JOJDKHBI IIPOBECTH CTPEJKU MeXJy COINOCTaBJsieMbIMU
3JleMeHTaMH.

CucreMa OLl€eHKMH:

3a KaxJj0e BepHO YKa3aHHOe COOTBETCTBUE MeXAY 3JeMeHTaMUu 1 u 2 pAfoB uau 2 U 3 pAaoB
y4acTHHUK noJjaydaet 0,5 6asia.

3a KaxkJloe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aganue 14 (ID 23) - 5 6a/110B

Bapuanm 1

OpraHbl pacTeHUH, 006J1aJA0T AHATOMHYECKMMH OCOOGEHHOCTSAMH, KOTOpble IO3BOJISIOT
onpeAe/JIMTb CUCTeMaTHYeCKoe IOJIOKeHHe pacteHus. bBoJsbmioe 3HayeHUe HMeeT
opraHMsanus MNpPoOBOJAAINMX TKaHed (vascular tissue) uX cTpoeHHMe U B3auMMHOe
pacmnoJioKeHue.

B naHHOM 3aaHuU npuBeAeHbl poTorpadpuu nonepevyHsIx cpe3oB (Uau GpparMeHTOB CPe30B)
pacTeHuil pa3/IMYHbIX TAaKCOHOB. B 3TOM 3aJaHuMM He06X0AMMO COOTHecTH ¢oTorpadpuro
cpe3a ¢ NOAX0AfALel eMy XapaKTepUCTUKOA M TAKCOHOM.

CnMCOK TAaKCOHOB (CNMCOK U36BITOYEH — B HEM €CTh JIMIIHUE TAKCOHBI, TAK)Ke OJAMH TaKCOH
MOXKeT BCTPEeTUThCSA HECKOJIBKO pas3):

A) OpHoponbHble (Angiospermae, Monocotyledones);

B) /JlBynonbHble (Angiospermae, Dicotyledones);

C) IHanmoporHukoBupHble (Pteridophytina);

D) XBoieBuanble (Equisetophytina);

E) CocHoBbrle (Pinopsida);

F) IlnaynoBupuslie (Lycopodiophyta).

CnMCOK XapaKTepPHUCTUK (CIHCOK U30bITOYEH):
[) BHepBUYHOHN KOPE XOPOLIO pa3BUTA BO3/[yXOHOCHAs NapeHXUMa — a3peHxuMa (aerenchyma);
KcuieMa (xylem)BblpaxkeHa oueHb €1a60;
[[) mnpoBoasmue ny4yku (vascular bundle) oTKkpbIThI€, pacnosiaratoTcsl KOJbLOM; MEXKIYUYKOBbI I
kambuii (interfascicular cambium) oTk/azbIBaeT MesiKue 06aBOYHbIE MTYYKH;

[II) pna pacteHus xapakTepHa miektocTesna (plectostele): kcusema (xylem) pacusieHeHa Ha
OT/leJIbHbIE UHOT/IA COeJIUHSAIOLUEC TSKH, MeX/Y KOTOPbIMHA U BOKPYT HUX pacloJIoXKeHa
¢ds10ama (phloem); cepaneBuna (pith) He BeipakeHa;

IV) pnsa pacreHus xapakTepHa cudoHocTesa (siphonostele); B o6siacTu y3/10B 06pa3yroTcs
KpYIHbIE JTMCTOBbIe NPOpbIBHI (leaf gap), 3anosiHeHHbIe NapeHXUMOH (parenchyma);

V) nmnopx mepBUYHOM Kopo# (cortex) pacmoJio’keH MOLIHBIA CJI0M MeXaHUYEeCKOW TKaHU -
ckepeHXUMBI (sclerenchyma), pa3BuT kam6buii (cambium);

VI) xopouo pasBUTHI cMoJIssHble XoAbl (resin duct); ocHOBHble BOJONPOBOJIALME 3J€MEHTHI
KcuJieMbl — TpaxeuApl (tracheids), pacnosararouyecs pajuaibHbIMU pSi/iaMy;
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VII) npoBojsalMe Ny4KH 3aKpbIThle, pacl0JI0>KeHbl Ha NIONIePeYHOM Cpe3e XaOTUYHO: HEKOTOpble
HeNoCpeACTBEHHO Mo/ anujiepMon (epidermis), Apyrue riayoxe B cTebJe;

VII[) cTpoeHHe ny4KoBOe; MeXIYYKOBBIM KaMOuil (interfascicular cambium) He 3aknazbiBaeTcs,
ny4dkoBbI# (fascicular cambium) masoakTHBeH.
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3aganue 14 (ID 23) - 5 6a/110B

Bapuanm 2

OpraHbl pacTeHMH, 006/1aJal0T AaHATOMHMYECKUMHM OCOGEHHOCTSAMM, KOTOpPble MO3BOJIAKT
onpejejUTh CHCTeMaTU4YeCKoe TMOoJI0OKeHHe pacTeHuA. bBoJsblnoe 3HayeHHMe HMeeT
opraHu3anusi MNpPOBOAAINUX TKaHen (vascular tissue) ux cTpoeHMe H B3aWMMHOe
pacnoJioXKeHue.

B naHHOM 3aaHuU npuBeAeHbl poTorpadpuu nonepevyHsIx cpe3oB (Uau ¢pparMeHTOB CPe30B)
pacTeHUl pa3/IMYHbIX TAaKCOHOB. B 3TOM 3aJjaHMM He06X0JUMMO COOTHecTH ¢oTorpadpuio
cpe3a c NoAX0Aslell eMy XapaKTepUCTUKOA M TAKCOHOM.

CnMCOK TAaKCOHOB (CNMCOK U30BITOYEH — B HEM €CTh JIMIIHUE TAKCOHBI, TAK)K€e OJAMH TaKCOH
MOKeT BCTPEeTUThCA HECKOJIBKO pas3):

A) OpnHoposbHbIe (Angiospermae, Monocotyledones);

B) /JBynonbHble (Angiospermae, Dicotyledones);

C) IHamoporHukoBupHble (Pteridophytina);

D) XsoieBuanble (Equisetophytina);

E) CocHoBsle (Pinopsida);

F) IlnaynoBugnsle (Lycopodiophyta).

CnHCOK XapaKTepPHUCTHUK (CIHCOK U30bITOYEH):

[) B HOepBUYHON KOpE XOPOILO pa3BMTa BO3/IyXOHOCHAs NapeHXMMa — aspeHxuMa (aerenchyma);
KcuseMa (xylem)BbipaxkeHa 04eHb €1a60;

[I) npoBoasumue nyuku (vascular bundle) oTKkpbIThIe, pacnoJiaraloTcsi KOJIbL,0M; MEXIYYKOBBIH
kamb6uii (interfascicular cambium) oTkazbIBaeT MeJsikhe A06aBOYHbIE MYYKH;

[II) pns pacTeHus xapakTepHa IiekTocTesna (plectostele): kcusema (xylem) pacuysieHeHa Ha
OT/leJIbHbIe UHOT/IA COeJIUHSIONINEC TSKH, MEXAY KOTOPbIMH U BOKPYT HUX PacCIoJioKeHa
¢ds0aMa (phloem); cepaneBuna (pith) He BeIpaXkeHa;

IV)  npnsa pacreHus xapaktepHa cudoHocTesa (siphonostele); B o6sacTu y3/10B 06pa3syroTcs
KpyIHbIe JMCTOBBIe NpopbIBhI (leaf gap), 3anosiHeHHble NapeHXKMMOU (parenchyma);

V) noa nepBUYHOM KOpoOH (cortex) pacroJiodXeH MOIIHbIM CJI0H MeXxaHU4YeCKOW TKaHU -
ckJ1epeHxUMBbI (sclerenchyma), pazBuT kamb6buii (cambium);

VI) xopouio pa3BUTHI cMoJIsiHble x0/bl (resin duct); oOCHOBHble BOJONPOBOJISALUE 3JI€MEHTHI
KCuJieMbl - Tpaxeu bl (tracheids), pacnosiararouuecs pajajbHbIMU PSIIaMU;
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VII) npoBojslMe MyYKH 3aKPbIThIe, PACI0JI0XKEHbI HAa IOIIEPEYHOM Cpe3e XaOTUYHO: HEKOTOpPbIe
HeNnocCpeACTBEHHO MoJ anujepMon (epidermis), Apyrue riay6xe B cTebJe;

VII[) cTpoeHHe nmy4KOBOe; MeXIYYKOBbIM KaM6ui (interfascicular cambium) He 3aknazbiBaeTcs,
ny4koBbI# (fascicular cambium) ManoakTHBeH.
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3aganue 15 (ID 24) - 5 6a/110B

Bapuanm 1

B 3aJjdHUM IIpUBE€AE€Hbl MNATb PHUCYHKOB Ha KOTOPbIX H306pa)l(e1-lbl pa3/JINdIHbIC
BHU/OM3MEHEHHUAA OCHOBHBIX OPraHOB pacTeHHUH. YCTAaHOBUTE, YTO M300paKeHO Ha KaXKA0M
pucyHke. COnocTaBbTe KaXKAblil PUCYHOK C COOTBETCTBYKWIUM Ha3BaHHUEM BUJO0U3MEHEHMS
OpraHa M YKAKUTe IIPOUCX0XKAECHHE JdHHOIro BUAOU3MEHECHUA:

Ha3BaHus BUAOM3MEHEHUW OPraHOB pacTeHHM (CMHUCOK M30bITOYEH - B HEM €CThb JIMIIHHE
Ha3BaHMA):

A) JlykoBuua;

B) BosayuiHble KOpHU 3TMPUTOB;

C) KopHeBulg;

D) BakrepuasnbHble Ki1ybeHbKHU (6aKTepOUabl);
E) Koutouky;

F) VYcukuy, 3anienku;

G) Kopuenson;

H) KnyGeHb;

[) ®unnoknaauy;

]) Mukopusa.

[IpoucxoxkaeHue BUJOM3MEHEHNH OPraHOB:

[) BujaousmMeHeHUe KOpHS;
[I) BupousmeHeHue nobera;
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3aganue 15 (ID 24) - 5 6a/110B

Bapuaum 2

B 3aJjdHUM IIpUBE€AE€Hbl MNATb PHUCYHKOB Ha KOTOPbIX H306pa)Ke1-lbl pa3/JINdIHbIC
BHU/OM3MEHEHHUAA OCHOBHBIX OPraHOB pacTeHHUH. YCTAaHOBUTE, YTO M300paKeHO Ha KaXKA0M
pucyHke. COnocTaBbTe KaXKAblil PUCYHOK C COOTBETCTBYKWIUM Ha3BaHHUEM BUJO0U3MEHEHMS
OpraHa M YKAKUTe IIPOUCX0XKAECHHE JdHHOIro BUAOU3MEHECHUA:

HasBaHuA BUAOU3MEHEHUIl OPraHOB pPacTeHMH (CMUCOK M3GLITOYEH - B HEM €CTh JIUIIHUE
Ha3BaHMA):

A) JlykoBuua;

B) BosayuiHble KOpHU 3TMPUTOB;

C) KopHeBulg;

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

F) VYcuky, 3anenky;

G) Kopuenson;

H) KiuyGeHb;

[) ®unnoknaguuy;

]) Muxkopusa.

IIpoucxoxxgeHue BUJ0U3MEeHEHUI OPraHoOB:

[) BujousMeHeHUe KOPHS;
II) BupousmeHeHue nobera;
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3aganue 16 (ID 25) - 5 6a/110B

Bapuanm 1:

B 3a4dHHUHU IPUBEAECHBI NATHh PUCYHKOB Ha KOTOPbIX I/l306pa)l(e}[bl OpraHbl U CUCTEMbI OPraHOB
)KUBOTHBIX. YCTAaHOBHUTE, YTO HU300paKeHO Ha KaXAOM pHUCyHKe. ComocTaBbTe KaxKJbIH
PUCYHOK C COOTBETCTBYWIIHNM HA3BAHHEM OpraHa WJIH CHCTEMbl OPraHoOB M YVKAXXKUTE OJIA
npeAcCTaBUTe/Iell KAKOro TAKCOHA XapaKTePHO ero (ee) Haju4yue:

Ha3BaHMsI OpPraHoB WJIM CUCTE€M OPraHOB >XMBOTHBIX (CIUCOK HM36BLITOYEH - B HEM €CTb
JIMIIHWE HAa3BaHUA):

A) /JIByBeTBUCTAs YIEHUCTAst KOHEYHOCTD;
B) CkoJekc;

C) Xenuuepsbl;

D) CioxHbI¥ paceTOUHbIH IJ1as;

E) [Mapanoauy;

F) Papyna (Tepka);

G) CiyxoBble KOCTOYKHU;

H) bBoxkoBas 1uHuUsA;

[) Kuugouut (cTpekaroujas KjaeTka);

]) AwmbynakpajibHas cUCTeMa.

Ha3BaHMs TAaKCOHOB (CIIHCOK U30bITOYEH - B HEM €CTh JIMIIHUE HAa3BaHUA):
[) Tpynna Pwi6sl (Pisces);
[[) Tun Urnokoxue (Echinodermata);
[II) Tun Ctpekatowue (Cnidaria);
IV)  Knacc (ITogtun) Pakoo6pasHsbie (Crustacea) v Knacc (Hagknacc) Hacekomble (Insecta);
V)  Knacc Mnekonurtawiuue (Mammalia);
VI)  Kunacc (IlTogtun) Pakoo6pasusle (Crustacea);
VII)  Kinacc MHorouietuHkoBble 4yepBU (Polychaeta);
VIII)  Kunacc JlenTounble yepBu (Cestoda);
IX) Toatun Xenuuepossble (Chelicerata);
X)  Tun Mosuntocku (Mollusca);

34



3adanus onumnuadsl «Pusmex» no 6uosiozuu. Oméopourwiii sman 2020/21 yu.200 10 KJIACC

3aganue 16 (ID 25) - 5 6a/110B

Bapuanm 2:

B 3a4dHHUHU IPUBEAECHBI NATHh PUCYHKOB Ha KOTOPbIX I/l306pa)l(el-[bl OpraHbl U CUCTEMbI OPraHOB
)KUBOTHBIX. YCTAaHOBHUTE, YTO HU300paKeHO Ha KaXAOM pHUCyHKe. ComocTaBbTe KaxKJbIH
PUCYHOK C COOTBETCTBYWIIHNM HA3BAHHEM OpraHa WJIH CHCTEMbl OPraHoOB M YVKAXXKUTE OJIA
npeAcTaBUTe/Ied KAKOro TAKCOHA XapaKTepHO ero (ee) Ha/in4yue:

Ha3BaHMsI OpPraHoB WJIM CUCTE€M OPraHOB >XMBOTHBIX (CIUCOK HM36BLITOYEH - B HEM €CTb
JIMIIHWE HAa3BaHUA):

A) /JIByBeTBUCTAs YIEHUCTAst KOHEYHOCTD;
B) CkoJekc;

C) Xenuuepsbl;

D) CioxHbI¥ paceTOUHbIH IJ1as;

E) [Mapanoauy;

F) Papgyna (Tepka);

G) CiyxoBble KOCTOYKHU;

H) bBoxkoBas 1uHuUsA;

[) Kuugouut (cTpekaroujas KjaeTka);

]) AwmbynakpajibHas cUCTeMa.

Ha3BaHMs TAaKCOHOB (CIIHCOK U30bITOYEH - B HEM €CTh JIMIIHUE HAa3BaHUA):
[) Tpynna Pwi6sl (Pisces);

[[) Tun Urnokoxue (Echinodermata);

[II) Tun Ctpekatowue (Cnidaria);

IV)  Knacc (ITogtun) Pakoo6pasHsbie (Crustacea) v Knacc (Hagknacc) Hacekomble (Insecta);
V)  Knacc Mnekonutatomue (Mammalia);

VI)  Kuacc (I[TogTun) Pakoo6pasusle (Crustacea);

VII) Knacc MHoroumetrnHkoBble yepBuU (Polychaeta);

VIII)  Kunacc JlenTouHble yepBu (Cestoda);

IX) Toatun Xenuuepossble (Chelicerata);

X)  Tun Mosuntocku (Mollusca);
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3aaanue 17 (ID 26) - 5 6a/110B

Bapuanm 1

HU3BeCTHO, YTO MNPHUCIOCOO/JIeHUs K onpejeséHHbIM YyCJOBHAM M 00pa3y XHU3HU APKO
NPOSBJIAIOTCA BO BHEIIIHEH MOP(POJIOTUH KUBBbIX OPraHU3MOB.

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

Ha3BaHus BU0B (pPoA0B) pbI6 (CIMCOK U3GbITOYEH — B HEM €CTh JIMIIHYE HA3BAHUA):
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)  B3pocible ocobu XUBYT B pekax CeBepHo# EBporbl, a MKpy oTK/JaAbIBaloT B CapraccoBoM
MOpe;
[II) uMeeT XpslEBOU CKeJeT B TeUEHHUE BCEU KU3HU;
IV)  mniaBaeT Ha 0/iHOM K3 OOKOB;
V) OprouiHble NJIaBHUKU OTCYTCTBYIOT, XBOCTOBOM MJIABHUK PACMOJIOKEH B TOPU30HTAJbHOU
NJIOCKOCTH;
VI) uMeeTcCs «IKOOCOHOB OpTaH»;
VII) panvHa Tesa MpakKTUYeCKU paBHA ero BbICOTE, XBOCTOBOMW MJIABHHK B MPOILECCE 3BOJIOLUU
YCYe3aeT;
VIII) mnepBble HECKOJIBKO JIy4eld COMHHOIO MJIaBHUKA CUJIbHO YAJMHEHbI, OPIOLIHbIE MJIaBHUKU
npejCcTaB/eHbl OJHUM YAJUHEHHBIM JIY4YOM;
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[X) OprolHble NJABHUKK PacloJIOKeHbl OYeHb JaJIeKO M03aJu TPyAHbIX, XBOCTOBOU cTebesb
XOpOIIO BBIPAXKEH;

X) wuMeeTcs ABa KPYMHbIX CIMHHBIX [IJIABHUKA, XBOCTOBOM MJIABHUK CUJIbHO BbIpEe3aHHbBIN;

XI)  4esOCTH YAJHUHEHBI, TEJO CTPEJOBU/HOE.
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3aaanue 17 (ID 26) - 5 6a/110B

Bapuanm 2

H3BeCTHO, YTO MNPHUCIOCOO/JIeHUs K onpeje/iéHHbIM YCJOBHAM M OO0pa3y KXHU3HU SPKO
NPOSBJIAIOTCA BO BHEIIIHEH MOP(POJIOTUH )KUBBIX OPraHU3MOB.

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

Ha3BaHus BUJ0B (pPoA0B) pbI6 (CIMCOK U3GbITOYEH — B HEM €CTh JIMIIHYE HA3BAHUA):
A) capran;

B) ckymb6pueBble (nesamMuja);
C) kambana;

D) nyHa-pbi6a;

E) nems;

F) yrops;

G) s3mMmes;

H) akyna;

[) cenbasiHON KOPOJIib;

]) kuT;

K) ckar.

CnMCOK XapaKTepHUCTHUK (CIUCOK U30bITOYEH):
[) npuHagsexart k oTpsay Kapnoobpa3sHsbie;
II) B3pocsblie 0cobu *)UBYT B pekax CeBepHoil EBponbl, a UKpY OTK/1aAbIBaloT B CapraccoBomM
Mope;
[II) uMeeT XpslEBOU CKeJleT B TeUEHUE BCEU KU3HU;
IV)  mniaBaeT Ha 0iHOM K3 OOKOB;
V) OprouiHble NJIaBHUKWA OTCYTCTBYIOT, XBOCTOBOW IJIABHUK PACIOJIOXKEH B TOPU30HTAJIbHOMN
IIJIOCKOCTH;
VI) uMeeTcCs «IKOOCOHOB OpraH»;
VII) pAnuvHa Tesa MpakKTUYeCKU paBHA ero BbICOTE, XBOCTOBOMW MJIABHHUK B MPOILECCE 3BOJIOLUU
YcYyesaerT;
VIII) nmnepBble HECKOJIBKO Jiydeld CIHUHHOTO IJIaBHUKA CUJIbHO Y/JJIMHEHBI, OpIOIIHbIE MJIABHUKU
npe/CcTaB/eHbl OJHUM YAJIMHEHHDBIM JIy4YOM;
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[X) OprolHble MJIABHUKK PacHoJIOKeHbl OYeHb JaJieKO M03a/id TPyAHbIX, XBOCTOBOU cTebesb
XOpOIIO BBIPAXKEH;

X) wuMeeTcs ABa KPYMHbIX CIMHHBIX [IJIABHUKA, XBOCTOBOM MJIABHUK CUJIbHO BbIpEe3aHHbBIN;

XI)  4esOCTH YAJHUHEHBI, TEJO CTPEJOBU/HOE.
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3aaanue 18 (ID 28) - 5 6a/110B

Bapuanm 1

Bnaro,aapﬂ CO3JdHUIO OIITHYECKHUX BOJIOKOH OBLIIO pa3pa60TaH0 IHAOCKOIINYECKOoe
BHJe0000pyAoBaHUe auaMeTpoM MeHee 1 wmM! Temepp Bpady MOXeT MOJy4YaThb
BHU/I€0M300pakeHUs CaMbIX TPYJHOAOCTYIIHbIX U TEMHBIX YrOJIKOB Hallero opranusma. Bam
npeasjaaraeTcda mo-HOBOMY B3IVJIAHYTbh HA dAHATOMHUIO Y€J/IOBE€KA — B 3TOM 3a4dHUH HGOGXOAHMO
onpeje/jUTh Ha3BaHUE OpraHa Mo 3HAOCKONMYECKOMY HM300paKeHUI0 ero BHyTpEeHHeH
MOBEPXHOCTHU U COOTHECTH KaKAbIM OPraH C NOAXO0AsALIEN eMy CTPYKTYPHO-PYHKIIMOHA/IbHOA
xapam‘epncmxoi»’l M3 cnuckKa. Bce n306pa>1cemm IMOJIY4€Hbl Y 3A0POBbIX IAIITUCHTOB.

Cnucok OpraHoB (CHHCOK U30bITOYEH - B HEM €CTh JIMIIIHUE TepMHHbI):

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

)

MUILEBO/I;
yXo;

Tpaxes;

HOC;

ropTaHb;
CyCTaB;

TOJICTasA KUIIKA;
rJjas;

YKeJYI0K;
MaTKa.

CnMCOK XapaKTEPHUCTHUK (CIHCOK U30bITOYEH):

)

1)
1)
V)
V)
VI)
VII)
VIII)
IX)

B COCTaB 3TOT0 OpTraHa BXOJUT 3JIaCTUYECKUHN XPSIIL;

B 3TOM OpraHe NMPUCYTCTBYET U MOMEPEYHO-I10JI0CATas, U IJIafiKasl MblllleyHasi TKaHb;

3TOM OpraHe NPOUCXOAUT CUHTe3 pepMeHTa /1J1s1 BcacblBaHUS BUTaMUHa B12;

3MUTEJIMNA 3TOTO0 OpraHa NpeTepreBaeT LUK/INYeCKHe TOPMOH-3aBUCUMble U3MEHEHMUS;

JIJ/151 IOJTHOLIEHHOW paboThl 3TOT0 OpraHa TpebyeTcs BATAMUH A;

B COCTaB 3TOr0 OpraHa BXOJUT 'MaJIMHOBbIM M BOJIOKHUCTBIN XpAL;

B 3TOM OpraHe MPOUCXOAUT CHHTe3 BUTaMHUHa K;

B 3TOM OpraHe HEpPBHbIE KJI€TKH aKTUBHO JIeJIITCS U OOHOBJISIIOTCS KaXK bl Mecsll;
3MUTEJMHU 3TOr0 OpraHa CHaGXXeH peCHUYKaMH, KOTOpble OJJHOHANPaBJEeHHO epeMelaloT
NOBEPXHOCTHYIO TEKYUYIO CJIU3b.
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3aganue 18 (ID 28) - 5 6a/110B

Bapuaum 2

Bnaro,aapﬂ CO3JdHUIO OIITHYECKHUX BOJIOKOH OBLIIO pa3pa60TaHo IHAOCKOIINYECKOoe
BHJe0000pyAoBaHUe auaMeTpoM MeHee 1 wmM! Temepp Bpady MOXeT MOJy4YaThb
BHU/I€0M300pakeHUs CaMbIX TPYJHOAOCTYIIHbIX U TEMHBIX YrOJIKOB Hallero opranusma. Bam
npeajaaraeTcda mo-HoOBOMY B3IVIAHYTbh HA dAHATOMHUIO Y€J/IOBE€KA — B 3TOM 3aJdHUH HGOGXOAHMO
onpejejUTh Ha3BaHUE OpPraHa MO 3HAOCKONMYECKOMY H300paKeHUI0 ero BHYTpPeHHeH
MOBEPXHOCTHU U COOTHECTH KaKAbIM OPraH C NOAXO0AsALIEN eMy CTPYKTYPHO-PYHKIIMOHA/IbHOA
XapaKTepI/lCTI/IKOﬁ M3 cnuckKa. Bce nsoﬁpamennﬂ IMOJIY4Y€HbI Y 3A0POBbIX IIAIIUCHTOB.

CnMCOK OpraHoB (CIUCOK M30bITOYEH — B HEM €CTh JIMIIIHHE TEPMUHBI):

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

)

MUILEBOJI;

yXO0;

Tpaxes;

HOC;

ropTaHb;
CyCTaB;

ToJICTas KUIIKA;
rJjas;

KeNyZ0K;
MaTKa.

CnHCOK XapaKTepPUCTHUK (CIHCOK U30bITOYEH):

)

1)
1)
V)
V)
VI)
VI
VIII)
IX)

B COCTAB 3TOr0 OpraHa BXOJAUT 3/1aCTUYECKUHN XPSLL;

B 3TOM OpraHe IPHUCYTCTBYeT U NIONlepeYHOo-110JI0caTas, v IJ1afikas MblllleyHasl TKaHb;

3TOM OpraHe NPOUCXOAUT CUHTe3 pepMeHTa /151 BCacblBaHUS BUTaMUHa B12;

3MUTeJIMU 3TOr0 OpraHa npeTeprneBaeT LUK/JIWYeCKMe TOPMOH-3aBUCMMble U3MEHEHMUS;

JIJ1s1 IOJIHOLEHHOM paboThl 3TOro opraHa TpebyeTcsi BUTAMUH A;

B COCTaB 3TOr0 OpraHa BXO/AUT FMaJMHOBBIA M BOJOKHUCTBIN XPSIILL;

B 9TOM OpraHe NpOUCXOAUT CUHTe3 BUTaMHUHa K;

B 9TOM OpraHe HepBHbI€ KJIETKU aKTUBHO JIeJISITCS U OOHOBJISIOTCS KK bl Mecs1l;
3MUTEJIMHN 3TOro opraHa CHab>XeH peCHUYKaMH, KOTOpble OJJHOHANPaBJeHHO NepeMelaloT
MOBEPXHOCTHYIO TEKYYYIO CJIU3b.
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3aganue 19 (ID 29) - 5 6a/110B

Bapuanm 1

CoBpeMeHHO# HayKe XOpOIIO M3BECTHO, YTO pPa3/IM4YHble BU/ABI )KUBbIX OPraHU3MOB MOTYT
OBITH ONO3HAHBI N0 HAa/IMYHMI0 YHUKaAJIbHBIX O6eJIKOB U ¢pparmeHToB JHK B mcciaeayemsbix
o6pasnax. OAHaKo Jake HEKOTOpble HHM3KOMOJIEKYJ/ApHbIe COeAUHEHUA SBJIAITCA
AOCTAaTOYHO cHnenMPUYHBIMU [AJI1 OTHOCUTE/IBHO Y3KHUX CHCTEeMaTHYeCKHMX KaTeropui.
PaccmoTpuTe npeacraBieHHble coeAuHeHUs (MM PpparMeHThbl 60Jiee KPYNHBIX MOJIEKYJI),
10CJie Yero COnocTaBbTe UX C OPraHU3MaMH, B KOTOPBIX OHM MOTYT GbITh CHHTE€3UPOBaHBbI, a
TaKXKe C HEKOTOPbIMU XMMHU4YeCKUMH M GPU3H0JI0TrHYeCKUMH XapaKTepUCTUKAMHU.
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CnMCcOK OpraHu3MoB:

A) Monodon monoceros (HapBaJ);

B) Penicillium chrysogenum;

C) Trypanosoma brucei;

D) Salmonella enterica;

E) Cucurbita maxima (TblKBa rMraHTCKas).

CIMCOK XapaKTepUCTHUK:
[) BrbI3bIBaeT MOILHBIA MMMYHHBIN OTBET y YesioBeKa 3a cueT akTuBauuu Toll-like perentopos
JIEUKOLIMTOB;
[I) CopepuT [-JlakTaMHOE KOJIbILO, KOTOPO€ y4acTBYeT B KOBaJIEHTHOM IMPHUCOEJIUHEHUU
MoJieKyJibl K DD-TpaHcnentujase;
[II) O6pasyercsa U3 Oeska-npeJlleCTBEHHUKA B XOJl€ CJI0XHOIO NPOLECCUHTa C y4acTUEM
dbepMeHTa THPEONIEePOKCH /A3 bI;
IV)  {dBaserca cybcTtpaToM ¢epMeHTa, KOTOPBbIA COCTOUT W3 CyObeJAUHMI] ABYX TUIIOB: OJHU
3aKOJMPOBaHBI B S/ipe, a Apyrue — Bo BHedaaepHou [IHK;
V)  Y4yacTByeT B aHTUOKCHAAHTHOM 3all[UTE KJIETKH.
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3aganue 19 (ID 29) - 5 6a/10B

Bapuanm 2

CoBpeMeHHO# HayKe XOpOIIO M3BECTHO, YTO pPa3/IM4YHble BU/ABI )KUBbIX OPraHU3MOB MOTYT
OBITH ONO3HAHBI N0 HAa/IMYHMI0 YHUKaAJIbHBIX O6eJIKOB U ¢pparmeHToB JHK B mcciaeayemsbix
o6pasnax. OAHaKo Jake HEKOTOpble HHM3KOMOJIEKYJ/ApHbIe COeAUHEHUA SBJIAITCA
AOCTAaTOYHO cHnenMPUYHBIMU AJI1 OTHOCUTEJBHO Y3KHUX CHCTEMaTHUYeCKHMX KaTeropuu.
PaccmoTpuTe npeacraBieHHble coeAuHeHUs (MM PpparMeHThbl 60Jiee KPYNHBIX MOJIEKYJI),
10CJie Yero COnocTaBbTe UX C OPraHU3MaMH, B KOTOPBIX OHM MOTYT GbITh CHHTE€3UPOBaHBbI, a
TaKXKe C HEKOTOPbIMU XMMHU4YeCKUMH M GQU3H0JI0TUIeCKUMH XapaKTepUCTUKaMHU.
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CnMcok OpraHu3MoB:

A)
B)
0)
D)
E)

Streptomyces fulvissimus;

Panthera tigris (Turp);

Suillus luteus (MacieHOK OObIKHOBEHHBIN );
Toxicodendron radicans (J0BUTBIN IJIIOIIL);
Porphyra purpurea.

CIMCOK XapaKTepUCTHUK:

)

1)
1)
V)

V)

JbPeKTUBHO OKHUCAeTCA aTMOCPEpPHBIM BO3JYXOM C 06pa3oBaHUEM MPOAYKTA, KOTOPbIN
Croco6eH NMPUCOeAUHATHCSA K 6eJiKaM B X0/ie KOHAeHcauunu Muxasis;

BxoAuT B coCTaB CBETO-COOUPAIOLIMX KOMILJIEKCOB;

B npucytctBuu NaOH u CuSO4 1aeT prosieTOBYIO0 OKPACKY;

CunTesupyercd c yuactueM UTP Ha ofHOM U3 3TAMNOB;

B Jusuosoruyeckux ycjaoBUSAX MOXKeT ObITb ¢GocPopusMpoBaHO C o06pa3oBaHUEM
MaKpO3pru4ecKoro CoeIMHeHMs C 1jeJIbI0 HAKOIJIEHUS SHEPTHUH B KJIETKE.
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3aaanue 20 (ID 30) - 5 6a/10B
Bapuanm 1

Ha

pUcCyHKax HUXKe (1-5) n3o6pakeHbl CTPYKTYPbl KOMILJIEKCOB GE€/JKOB M HYK/IEMHOBBIX

KHCI0T. ConocTaBbTe 3TH CTPYKTYpPbl C Ha3BaHUAMH H3006paKeHHbIX MoJiekyJ (A-E) u ¢
uHPpopmanuen 06 3TUX Komiiekcax (I-V).

AMP - aeHosusmoHobochaT (ocTaton

Ha3BaHHUs KOMILJIEKCOB:

A)
B)
)
D)
E)

Penivcoma (koMILJIEKC peNIMKaTUBHOW BUJIKU);
JIHK-n1ura3sa;

PHK-nosmmepasa;

Pubocoma;

Hyxkneasa Cas9;

UHdopmanus o KoMmieKcax:

)
1)
1)
V)
V)

B aToM KoMIiekce BcTpedatoTcs Tpu ocHOBHbIX Thlia PHK: MPHK, TPHK u pPHK;
ITOT KOMILIEKC ocyiiecTBseT cuHTe3 [AHK;

ITOT 6eJIOK ABJSAETCH YA0OHBIM UHCTPYMEHTOM /iJIs pe/laKTUPOBaHHs T€eHOMOB;
JTOT 6eJIoK He06X0 UM A5 coeiHeHUs GpparMeHTOB OKa3aky;

Cy6cTpaTaMu [Jisl 3TOoro pepMeHTa CayKaT pUuboHYKIe03uaATpUudpochaThi;
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3aaanue 20 (ID 30) - 5 6a/10B

Bapuaum 2

Ha pucynkax Huxe (1-5) n3o6pakeHbl CTPYKTYPbl KOMIJIEKCOB 6€/JIKOB U HYKJE€HMHOBBIX
KMCI0T. ConocTaBbTe 3TH CTPYKTYpPbl C Ha3BaHMSAMHU HM300paKeHHbIX MoJiekyJa (A-E) u c
uHPpopmanuen 06 3TUX Komiiekcax (I-V).

QA XS
:""e"“ A i : 83
:‘Q;A,‘.@:'ﬁ{% k&
(3 "‘ — P >

'
a

¥,

(sa c6oky, nosopoT Ha 90°)

Ha3BaHUA KOMIIJIEKCOB:

A) PHK-nonunmepasa;

B) Amunoanuja-tTPHK-cuHTeTasa;

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

E) Pubocoma;

WHpopManusa 0 KOMILIEKCAX:
[)  3TOT KOMIJIEKC OCYLeCTBJISIET CUHTE3 GEJIKOB;
II) ®epMeHTHI 3TOr0 THUINA LUIUPOKO UCTOIB3YOTCS B TEHHON UHXXEHEPUH;
[II) 3ToT depMeHT NpUcOeAUHSAET aMUHOKUCIOTY K TPHK;
IV)  3ToT pepMeHT f06aBAsIET HYKIEOTH bl K 3’ -KOHIY MoJieKyJibl PHK;
V)  OToT dpepMeHT ocyliecTB/IsAeT BCTpauBaHUe FTeHOMa PeTPOBUPYCa B TeHOM KJI€TKU-X0351Ha;
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3aganue 21 (ID 32) - 5 6a/110B

Bapuanm 1

IIpu pa3BegeHnu AMepUKaHCKUX HOPOK (Mustela vison) Ha 3BepodepmMax ObI/IM OOHAPYKEHbI
U nepeBeJeHbl B TOMO3HWIOTy pelnecCHuBHble MyTanuu nopsadka 30 pa3/au4HbIX 2€HO08,
3aTparuBapIUX OKpac Mexa. B HacTosiee BpeMsi B IUTOMHUKAX MO EPKUBAIOTCA YUCThIe
JIMHUY HOPOK PA3/IMYHBIX OKPACOB, NyTEM CKpPeLliUBAHUSA KOTOPBIX MOXKHO N0JIyYUTh HOBbIE
coyeTaHUs aJl/iejiell 1 HOBble BapuMaHThl OKpaca mMexa. Huke mpuBeaeHbl pacilenyjieHus
NOoJIy4YeHHble y TruopuaoB Broporo nokosieHusa (F2). B mepBoM cnucke mnepedyucieHbl
BO3MOXKHbIe pOAMTe/IbCKMEe Napbl, a BO BTOPOM ruopuasl nepsoro nokosienusa (F1). Bam
He00X0JAMMO COOTHecTH poautesiei, noToMKoB F1 u F2. O6paTuTe BHMMaHUe, YTO COMCOK
POAUTEbCKUX NAp U30BLITOYEH, T.€. COAepKaT JIMIIHHUE 3/IeMEeHThI.

Paciiensienue B F2 Nel Paciiensienue B F2 Ne2 Paciiensienue B F2 Ne3
3A_:1aa 9A_M_:3aaM_: 3A_mm : laamm 1SRSR: 3SRs : 1ss
3 pukui Tin : 1 aneyrckas 9 aukui TUN : 3 aneyTckas: 3 1 ropHocTaeBas : 2 4YepHbIN
Moiia : 1 1aBaHAoBast XpycTaib: 1 JUKUNA TUI
Pacmensienue B F2 Ne4 Pacumiensienue B F2 Ne5
1Ss: 1ss 3C_: 1cc
1 kpecToBKa : 1 AUKUN TUI 3uKuM Tum : 1 6esble

CnMCOK poAUTebCKHUX Nap (CHUCOK U36bITOYEH — B HEM €CTh JIMIIHHUE POJUTE/IbCKHE Naphbl):
A) PP (aukunt Tun) x pp (cepedbpucro-rosybas);
B) aaMM (aneytckas) x AAmm (Moin);

C) MMpp (cepebpucro-rony6asn) x mmPP (moiin);
D) SRSR (ropHocTaeBas) x ss (AUKUU TUII);

E) Ss(kpectoBKa) x ss (JUKUK TUN);

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

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

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

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

Cnucok ru6pugos F1:

[) Aa (aukuil TUN);

II)  1Ss (xpecToBKa) : 1ss (AUKHU TUL);
[II) Cc (maukuii Tun);
IV)  SRs (yepHbIl XpycTaJib);

V) AaMm (aukuii Tum);
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3aganue 21 (ID 32) - 5 6a/110B

Bapuanm 2

IIpu pa3BegeHnu AMepUKaHCKUX HOPOK (Mustela vison) Ha 3BepodepmMax ObI/IM OOHAPYKEHbI
U nepeBeJeHbl B TOMO3HWIOTy pelnecCHuBHble MyTanuu nopsadka 30 pa3/au4HbIX 2€HO08,
3aTparuBalIUX OKpac Mexa. B HacTosimiee BpeMsi B IUTOMHUKAX NOAJEP>KUBAKOTCS YUCThIE
JIMHUM HOPOK pa3/IMYHbIX OKPACOB, MyTeM CKpelMBAaHUA KOTOPBHIX MOKHO NOJIyYUTh HOBbIE
coyeTaHUs aJl/iejiell 1 HOBble BapuMaHThl OKpaca mMexa. Huke mpuBeaeHbl pacilenyjieHus
noJy4yeHHble y ru6puaoB BToporo mnokosieHusi (F2). B mepBoM cnucKe mnepeducC/IEHbI
BO3MO>KHbl€e pPOJAUTE/IbCKHEe Mapbl, a BO BTOPOM ru6pujbl nepporo nokosieHus (F1). Bam
He00X0AMMO COOTHecTH poautesied, noToMKOB F1 u F2. O6paTuTe BHMMaHUe, YTO COMCOK
POAMTE/IbCKUX NIAp U3GbITOYEH, T.€. COAEepKaT JUILIHHE 3/IEMEHThI.

Pacmiensienue B F2 N2

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

Pacmiennienue B F2 N°2

9M_P_:3M_pp:3mmP_: Immpp
9 puku#l Tvn : 3 cepebpuUCToO-
rosy6as : 3 moiia : 1 mandeiHas

Pacmienienue B F2 Ne3

1Rr(aukut Tun) : 1rr(aurapp)

Pacmensienue B F2 N4

1SRSR: 3SRs : 1ss
1 ropHocTaeBas : 3 4epHBIN

Pacmenienue B F2 Ne5

INn: 1nn
1 mxet: 1 AUKUH TUD

XpycTasb : 1 JUKUH TUIT

CnMCOK poAUTebCKHUX Nap (CHUCOK U36bITOYEH — B HEM €CTh JIMIIHHUE POJUTE/IbCKHE Naphbl):
A) PP (aukunt Tun) x pp (cepedbpucro-rosybas);
B) aaMM (aneytckas) x AAmm (Moin);

C) MMpp (cepebpucro-rony6asn) x mmPP (moiin);
D) SRSR (ropHocTaeBas) x ss (AUKUU TUII);

E) Ss(kpectoBKa) x ss (JUKUK TUN);

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

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

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

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

Cnucok ru6pugos F1:

[) PpAauxoro Tuma;

II)  1Rr (mukuii Tun) x 1rr (AHTapb);
[II) MmPp (aukuit Tum);
IV)  SRs (yepHbIl XpycTaJib);

V) 1 Nn (mxeT): 1 nn (AuKKU#M TUI)
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Yacts C. 3aga4u co CBOOGOAHBIM OTBETOM

Bo Bcex 3aZjaHMAX AAHHOMW 4YacTHM B Hayaje HJeT YCJOBMe 3aJaud, a 3aTeM K HeMy 3aJjaeTcs
HECKOJIbKO BOINpocoB. OTBeThbl Ha BOMPOCH!I JOJDKHBI OBbITh 3alMcaHbl B BUJe TekcTa. ObpaTuTte
BHUMaHUe, YTO OTBETHI HAa BONPOCHI AOJKHBI ObITh MaKCHUMa/IbHO KPAaTKUMU U NOJHBIMY, CJIelyeT
u3beraThb 60JIbIINX 06'bEMOB TEKCTA HE 110 CYTH 3aJlaHHOI'0 BONPOCa.

CucreMa OLl€HKMH:
[IpuBeseHa B OTBeTe JJIS1 K&XA,0T0 3a/laHUS OT/EeJbHO.
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3aganue 22 (ID 35) - Makcumym 8 6a/1/10B

llepes, BaMmu pUCYHOK M ¢oTorpadum pacTreHus, NpOaAHAIU3MPYHTEe UX U NONMPOOGYyiiTe
OTBETHUTHb HA HIKE CJIEYIIHe BOMPOCHI.

1. K kakoMy oTzeJy, KJ1acCcy U CeMeUCTBY IPUHAJIEKNT JaHHOe pacTeHue?

. OnpefenvTe TUI OKOJIOBETHUKA U CHAMMETPUYHOCTD 11BETKA; TUI 3aBSI3M J@HHOTO pacTeHHs.

3. Onpenenute dopmysy LBeTKAa AAaHHOrO pacTeHus no ¢ororpaduu. (YKaKUTe KOJUYECTBO
yaueaucTukoB - Ca, senecTkoB — Co, 4yacTedl NpPOCTOro OKOJIOLBETHUKA — P, TBIYMHOK - A U
MJIOJIOJIMCTUKOB - G).

4. OnpenenuTe COLBETHE; IJIOJ JAHHOTO pacTeHUs MO Mop¢oJIoruyeckod KJaccupUKalUY;
OoXapaKTepu3ynTe NoJioKeHHe U pOPMY HEKTaPHUKOB.

5. OnpepenuTe TUIl KOPHEBOM CUCTEMbI; HAJIMYME BUJ0M3MEHEHW N 106era; )KUJIKOBaHUE JINCThEB;
»KW3HEHHYI0 popMy no PayHkuepy.

N
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3aaanue 23 (ID 36) - MakcumymMm 11 6a/1710B

lFannoBeie kiemwm (Eriophyidae) — ceMelCTBO MeJibYaHIIMX YJIEHUCTOHOTHMX, pa3Mepbl
KOTOPBIX cocTaBA0T OT 100 50 300 MuUKpomeTpoB. Bce ra/yioBblie Kiely napasuTUPYIOT Ha
JIACTBAX TPABAHMUCTHIX UJIH ApPEBECHbIX PACTEHUH, B TOM YHCJ/Ie BbIpALiUBaeMbIX 4YeJI0BEKOM
B JAEKOPAaTHUBHbIX WM NUIIEBbIX LesaX. [IpeacraBuUTe/N M 3TOro ceMeicTrBa MNHUTAIOTCH,
BbICAChIBasA COJep:KMMoOe OTAe/IbHbIX KJIeTOK 3MHJepMuca WiId Me30puia U BbI3bIBasA y
pacTeHUs pa3jiMdHble aHOMAJ/IMM Pa3BUTHSA: Kyp4yaBOCTb JIUCTbEB, 00pa30BaHMEe Ha HUX
rajlJIoB U BOJIOCHCTBIX OAYIeK (3p1HeYMOB), GOpMHpOBaHHE «BeAbMHHBIX METE/» U AP.

1. KakuM KoJIMYeCTBOM MapHBIX KOHEYHOCTeW o06J1aZlaeT U300paKEHHBIM Ha WJJIKOCTPALUU
JIMIIOBBIY raJIJIOBbIY Kiel? Ha3oBUTe 3TU apbl KOHEYHOCTEN.

2. HeoObluHble pa3Mephbl U CTPOEHHUE Ta/IJIOBBIX KJlellell TpaJULMOHHO TPAKTYIOT KaK pe3yJbTaT
BbIXOJla 3apojblllla U3 SWIla Ha PAaHHUX CTAAUAX PA3BUTHS U Mepexojla K pa3MHOXKeHUI0 6e3
MeTaMopdo3a. Kak HasbiBaeTcsd 3TO fBieHue? Kakue Jpyrve opraHU3Mbl XapaKTepPHU3YIOTCS
CXOJHOM 0COOEHHOCTBhIO (Bcerja WJM MPU OOMTAHUU B ompejlesl€HHbIX ycaoBusx)? [IpuBegute
Ha3BaHUS He MeHee JIBYX PO/IOB U3 Pa3HbIX TUIIOB MHOTOKJ/IETOUHBIX YKUBOTHBIX.

3. MeJsikve JTMYUHKU Ta/JIOBBIX KJellled, BbIXOASIINE U3 SHIa, HE CIIOCOOHBI KOJIOHU3UPOBATh
JIUCT, €C/IA He HaXOJATCS HENMOCPeICTBEHHO Ha €ro MOBEPXHOCTHU. B yMepeHHbIX IMPOTaxX Mepef,
XO0JIOZAHBIM BpEMEHEM ro/ia 60JIbLIUHCTBO JPEBECHBIX PACTEHUN COPACHIBAIOT JIUCThS, Y IBYJI€THUX
Y MHOTOJIETHUX TPaB OTMUPAIOT HaJ3EMHbIE OPTaHbl, OJHOJIETHHUE TPAaBbl COXPAHSOTCA TOJBKO B
BH/I€ CIIOp WJIM ceMsiH. ['le U KaKMM 06pa3oM MOTYT ePEeHOCUTh He6J1aronpUusiTHbIE YCA0BUS BUbI
raUIOBbIX KJlellel, NapasuTUPYIOUlMe Ha JIMCTbSIX JpPEBECHbIX pPAaCTEHUW H OJHOJIETHUX
TPaBSHUCTBIX PACTeHUX ([AalTe pa3/ieJibHble OTBETHI)?

4. Cpeay raJuloBbIX KJellled eCTb BpeJUTeJM, CHWXAlollue YpoXKau KyJbTYPHBIX PAaCTEHHUU.
[IpeayioxkuTe HEe MeHee TPEX MEXaHU3MOB HaHECEHHUS KJIeIlOM MPSIMOTO WJIM KOCBEHHOTO ylep6a
pPacTeHHIO-X035IMHY.

5. Cpeau MHOTOKJ/JIETOYHbIX YKUBOTHbIX TAapa3UTHYECKUU 00pa3 )KU3HU U IUTAaHUE PACTEHUSIMU 110
OTZeJIbHOCTH — He PeJKOCTh. ['opa3/io pexxe 300/10TH FOBOPAT O >KUBOTHBIX-NIapa3uTaX PacTeHUH.
[IlpuBeiuTe He MeHee 2 NPUMEPOB NMApPa3UTOB pPACTEHUM K3 pa3HbIX THUIOB MHOIOKJETOYHBIX
*KUBOTHBIX U XOTsI Obl OJJUH MIPHUMepP CBOOOAHOXKUBYIIMX WU MAPAa3UTUUYECKUX MHOTOKJIETOYHBIX
YKUBOTHBIX, MUTAIOIIUXCA OTZe/IbHbIMU KJIETKaMU pacTeHUH.
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3azanue 24 (ID 38) - MakcumyMm 7 6a/1J10B

B nmnociaeaHue roasl JIMHMA (apMaKoJIOrM4eCKMX areHTOB IPOTHUB OHKOJIOTMYeCKHX
3a60/1eBaHU# BCé 60JIblle paclIMpsAeTCA B psAy HMMyHonpenapartos. lleHTpajbHOe MeCTO B
HMMMYHOTEpanvMy 3aHMMAWT Mpenaparbl HAa OCHOBe aHTHUTEJI, HaINpaBJIeHHBIX Ha
UHIMOMpOBaHUE KOHTPOJIbHBIX TOYEK MMMYHHOro OTBeTa — MOJIEKYJ, OTBeYamwlluxX 3a
TOHKME MEeXaHU3Mbl HACTPOMKHU MMMYHHMTETa M NpeAOoTBpallalinyue runepakrupanuo T-
JuMporuToB. OAHUM U3 HaubGoJiee APKUX NPUMEPOB 3TUX MOJIEKYJ CAYKUT 6esok PD1
(programmed cell death 1). [Ipu Bbipa:keHHOM HH}EKIMOHHOM IIpoLecCe aKTUBMPOBaHHbIE
T-mumdonuTsl 3KcnpeccupywT 6eqok PD1, KoTopblii B3aMMOJeHCTByeT €O CBOUM
cnenudpudeckum juraiaom (PDL1/2) Ha mOBepXHOCTH aHTUTEH-NIPe3eHTUPYILEeN KIEeTKH
(AIIK) u, TeM caMbIM, NPeNATCTBYET HexKeJlaTeJIbHOM runepakruBanuu T-KiaeTok. B ciy4yae
pa3BUTHSA OHKOJIOTM4YeCKOro 3a6osieBanud ¢ T-1uMmonuToMm BMecTo AIIK MoxKeT cBA3aThCA
onyxoJieBas KJIeTKa, BbI3blBasdg CX0XKue peakuuu. biiokaga peuentopa PD1 nmpenaparamu
aHTuTes npoTuB PD1 (i npotus PDL1/2) BeI3bIBaeT cjeAyouiye NpoLecChl:

[paH3MMbI
00" nepdopuH
AKTUBMPOBAHHbIN T JInsuc
T-nuMbouuT BAaHCh OnyXoneBsbix
PD1 KNeToK

p

AHTuTena k PD1

TCR

Onyxonesas

Al1K unu onyxonesas
Knetka

1. OnuIKUTe NO3TANHO SIBJIEHUS, U300paXKEHHbIE HA PUCYHKE.

. Kakyto poJib BbIMOJIHSIOT 'PaH3UMBbI?

3. Ucxopss u3 wMexanusma jgedctBus PD(L)1-unrubutopoB, kak Bbl cuuTaeTe, Kakue
HeXXeJlaTeJIbHbIe SIBJIEHUS Yallle BCero BO3HUKAIOT B OpraHru3Me Mpu ux npuMeHeHuun? [louemy?

4. K yeMy MOXeT NPHUBECTH OJHOMOMEHTHbIM MAaCCHPOBAHHBIA JIM3UC OMNMYXOJIEBBIX KJIETOK B
opraHuszme?

N
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3azanue 25 (ID 41) - MakcumyMm 8 6a/1J10B

JJ11 u3ydeHus poJim 6esika X y4YeHbI! pelllnI N0JAy4YUThb KyJIbTypy GUOPO06IaACTOB YeI0BEeKa C
WHAKTUBUPOBAaHHBIM reHOM 6eJsika X (reHHbIN HOKayT). 'eH X pacnoJsioxkeH Ha ayTocoMme.

Ansa 1mosiydyeHMsT HOKAayTa Y4YeHbI pellnJ MCHO0Jb30BaTh MNONYJAPHbIA HHCTPYMEHT
peaakTupoBaHus reHoMa - cucreMmy CRISPR/Cas. [IpyHuuUn pa6oThl 3TOM CUCTEMbI COCTOMT B
caeaywmeM. Benok Cas9 ¢popMupyer KoMmivieKce ¢ Tak HasdbiBaemou rugosoii PHK (rPHK),
KOTOpasA KoMILUleMeHTapHO B3auMmojgeuctByeT ¢ JJHK mumeHnbro (cMm. puc. Humxke). Cas9
pa3pe3saet ABOMHYW0 cnvpaab JHK. YTo6bl Cas9 cmorsia BHecTH pa3psiB, B JHK-mumenu
AOJ/DKHA MPHUCYTCTBOBATh mocjiegoBaTebHOCTh PAM (Protospacer adjacent motive). PAM
AOJKHA MNPUMbIKaTh K 3'-KOHILlY YYacTKa, KOMIJIEMEHTApPHOro pacno3HaBaeMou
10C/Ie0BaTeJbHOCTH (CM. puc. HIKe). Cas9 BHOCUT AByLieNOYeYHbIN pa3pbiB, OTCTYNUB 3
HykKJeoTHAa oT PAM B HanpaBieHuM 5’-koHna nenu JHK. Ina Hykiea3sl Cas9 u3 6akrepuu
Streptococcus pyogenes, KOTopasi UCII0JIb3yeTCA 4Yallie BCero, nocjeaosarejbHOCcTb PAM - 310
NGG, rae N - 110601 HYKJIEOTHUA,

Cas9
e AHK \ y PAM =

| 1 T Y Y P I, | I (50 [

N

> 4

2 ,‘ "rm,uosaﬂ PHK

KieTrka mnbITaerca coeauHuTh KOHUBLI paspeiBa JHK B xoae mnponecca pemapanuu
ABYLIeNIOYEeYHOro pa3pbiBa. 0 JHAKO MHOI'Aa IPU COeJUHEHUHU KOHLLOB pa3pbiBa BCTABJISIOTCS
WIH YAAJIAITCA HECKOJIbKO HYKJIEOTU/0B.

HcciepoBaTteb BBeJl B KJ1eTKY Hykyiea3dy Cas9 u aBe rugoBbsle PHK K KOHIIaM Koaupywomien
gyacty retda X. Ilocsie ycnemHoro BHeceHusi ABYX pa3pbiBOB B reHe X M3 Hero BbIajaeT
¢dparmeHT, pacnoi0keHHbIN MeXXAYy calTaMy y3HaBaHusA ruoBbix PHK.

Huxe nokasaHa Koaupywouias nocjaeaoBareJbHOCTb reHa X. Mecra, y3HaBaeMble T'H40BbIMHA
PHK, BblgesieHbl >XWUPHBIM (YyYTHUTE, 4YTO CAWT y3HAaBaHUA MOXKET HAXOJUTbhCA Ha
KOMILJIEMEHTapHOM nenu). CTapT KOAOH paMKHU CYUTHIBaHUSA 6e/iKa X MOJYEPKHYT.

Huoce nocnedosamesnbHocmob 2eHa X noKa3aHa 6 sude KAPMUHKU:

AGAAGACACTCTGGACACCACTATGGACAGCCTCTTGATGAACCGGAGGAAGTTTCTTTACCAATTCAAA
AATGTCCGCTGGGCTAAGGGTCGGCGTGAGACCTACCTGTGCTACGTAGTGAAGAGGCGTGACAGTGCTAC
ATCCTTTTCACTGGACTTTGGTTATCTTCGCAATAAGAACGGCTGCCACGTGGAATTGCTCTTCCTCCGCT

ACATCTCGGACTGGGACCTAGACCCTGGCCGCTGCTACCGCGTCACCTGGTTCACCTCCTGGAGCCCCTGCT
ACGACTGTGCCCGACATGTGGCCGACTTTCTGCGAGGGAACCCCAACCTCAGTCTGAGGATCTTCACCGCG

CGCCTCTACTTCTGTGAGGACCGCAAGGCTGAGCCCGAGGGGCTGCGGCGGCTGCACCGCGCCGGGGTGCA

AATAGCCATCATGACCTTCAAAGAAAACCACGAAAGAACTTTCAAAGCCTGGGAAGGGCTGCATGAAAAT

TCAGTTCGTCTCTCCAGACAGCTTCGGCGCATCCTTTTGCCCCTGTATGAGGTTGATGACTTACGAGACG

CATTTCGTACTTTGGGACTTTGATAG
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Huoice nocnedosamesnvHocms 2eHa X npugedeHa 8 sude mekcma, Ymobwbl 6b110 YOOOHO KONuposambw
Heobxodumble 015 omeema pazmeHmsbl N0c.1e008ame bHOCMU:
AGAAGACACTCTGGACACCACTATGGACAGCCTCTTGATGAACCGGAGGAAGTTTCTTTACCAATTCAAA
AATGTCCGCTGGGCTAAGGGTCGGCGTGAGACCTACCTGTGCTACGTAGTGAAGAGGCGTGACAGTGCTAC
ATCCTTTTCACTGGACTTTGGTTATCTTCGCAATAAGAACGGCTGCCACGTGGAATTGCTCTTCCTCCGCT
ACATCTCGGACTGGGACCTAGACCCTGGCCGCTGCTACCGCGTCACCTGGTTCACCTCCTGGAGCCCCTGCT
ACGACTGTGCCCGACATGTGGCCGACTTTCTGCGAGGGAACCCCAACCTCAGTCTGAGGATCTTCACCGCG
CGCCTCTACTTCTGTGAGGACCGCAAGGCTGAGCCCGAGGGGCTGCGGCGGCTGCACCGCGCCGGGGTGCA
AATAGCCATCATGACCTTCAAAGAAAACCACGAAAGAACTTTCAAAGCCTGGGAAGGGCTGCATGAAAAT
TCAGTTCGTCTCTCCAGACAGCTTCGGCGCATCCTTTTGCCCCTGTATGAGGTTGATGACTTACGAGACG
CATTTCGTACTTTGGGACTTTGATAG

[locsie mpoBeAeHMs HOKAyTa y4YeHbId MNOJYYMJ JIMHUIO KJIETOK (NMONyJALUI0 KJETOK,
npousole X U3 OAHON KJeTKH). [/Id NmoATBepXKJeHHs HOKayTa y4YeHbIN olpejesuna
N0C/Ie0BaTeJIbHOCTh I'eHa X € IOMOILIbI0 CEKBeHUPOBaHusA no CaHrepy.

[IpyHIMIO ceKBeHHMpPOBaHMA MO C3Hrepy coCcToMT B cjiejywiieM. B mpoGuUpPKYy BHOCHUTCA
oopaseny, /JIHK, mnpaimMep, KOMILUIEeMEHTApHbI 3TOMYy 00pa3ny, CMecb W3 4YeTbIpex
Ae30Kkcupu6onykiaeosuarpudocparos (ZHTP) u pepment - JIHK-nosmmmepasa. Kpome Toro,
B peakuui A00aBJisgeTcs He6O0J/IblIOoe KOJUYeCTBO MOAUPULIMPOBAHHBIX HYKJIIEOTHAOB -
auje3okcupuoonykiaeosuarpudpocparos (agHTP). agHTP 6a0kupyroT cunte3s JHK nmociae
npucoevHeHus K 3'-KOHIy pacTymed nenodyku. Kaxkgbiii u3 yerbipex gAHT® koBasieHTHO
coeJMHEH C p1yopecueHTHON MoJieKyJ10M (cBoen AJia Kaxaoro aaHT®). [lociie npoBegeHus
peaki ¥y B NpoOGHUpPKe OKa3bIBaeTcs: cMech neno4yek JAHK pa3sHo# A/1MHBI, KOMIIJIEMEHTAapPHbIX
onpejesisgseMoi nocjaeaoBaTeAbHOCTHU. [lasiee 3T MoJiekyJibl JIHK pasaensaioTca no aAjmHe
NOMOLIBI0 KaNUW/UIAPHOro 3jekrtpodopesa. Ha KoHLe Kanu/uisipa HaXOAUTCA AEeTEeKTOop
dyopecuennuu. Pe3y/ibTaT CeKBeHMPOBAaHUA MpeACTaB/IAEeT CO60M XpOMaTorpamMmy, Io
KOTOPOM ompejessieTcs N0CAeA0BaTe/IbHOCTh HYK/IEOTUAOB B U3yyaemon moJjiekyJie JHK.

Mpanmep

3rll|lllll‘|ll]lllli5‘

AHTO /_w
ddTTP -@ \

ddCTP -@ =

ddATP @ | KanunnapHbiit

NSRS " anekTpodopes
1
) |
YanvHeHue npanmepa |
M TEpMUHaLMA Lenu ‘ "

N
5’ — 3 . 1 —_—
S T R LR
Naszep i JeTtekTop

Y —— I

5‘lllllllllllfar

7k 0 e e o 1 oy J A
G B B e e e e e e e e )

1/

5 Y ——————————— ) 3 I :w XpomaTorpamma
]

CH B B e e e e e e e e )

G e ————— 3 | RIRABPATARR

3 o o e e e e e TCATAGC MocnepoBaTenbHOCTb

Ha pucyHke HMKe MOKa3aHa XpoMaTorpaMma, nojiy4deHHas 1ocJjie cCeKBeHupoBaHus resa X B
JIMHUM KJIETOK N0CJIe NpOBeJeHus TeHOMHOI0 peJaKkTHpoBaHusl. [IpaiiMep pacnoJsioxkeH B TOM
ke nenu JHK, 4To ¥ Koaupyw1as nocjae0BaTe/IbHOCTb reHa X, cjieBa OT Hee.
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1. Kak HasbIBaeTcs MyTalus, KOTOpass BO3HUKAeT B reHe X NP YCHELIHOM peJaKTUPOBAHUMU
reHoMa B ONMCaHHOM 3KCIlepUMeHTe?

2. BbInmuiMTe nocsief0BaTebHOCTb I'eHa X [0oc/e YCIeuIHOT0 HoKayTa IPU COeIMHEHUH KOHI0B
pPa3pbIBOB CTHIK B CThIK (6€3 BblNaJleH!s U1 J06aBIeHUsI HYKJI€0TH/I0B).

3. IlloyeMy HeKOTOpbIE MMKHU HAa XpOMATOrpaMMe «JBOST»?
4. BbINUIIKTE MOCJIE0BATENbHOCTD (OC/A€e0BaTEIbHOCTH ) reHa X B OJIy4YeHHOU JIMHUM KJIETOK.

5. DByjgeT siu B TaKOW KJI€TOYHOM JIMHUU CUHTE3UPOBaThCs 6es10k X?
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3aganue 26 (ID 42) - MakcumymMm 8 6a/1/10B

bakTteprodaru - MmMHUPOKO pacnpocTpaHeHHas B nOpvpoAe <¢opMma CylieCTBOBAaHUA.
BbakTtepuodaru cnenuduyecKd 3apakKalOT KJIETKH OIpeJe/IeHHbIX IITAMMOB OGaKTepuii,
3aXBaThIBAOT MX CHCTEMBbl CHHTe3a HYK/JIEMHOBBIX KHCJIOT MU O€eJIKOB /JJis CBOero
BOCNPOU3BeAeHMs, 3aTeM Yallie BCero youBalT 6aKTepHI0-X0351MHA U BBIXOAAT BO BHEIIIHIOKO
cpeAy B IOMCKaX HOBBIX KepTB. BakTepuodaros HeC/J10’)KHO OOHAPYKUTh BO BHEILIHEH cpe/Je,
HanpuMep, B pydbe. /Il/ig 3TOro AOCTaTOYHO CMellaTh NPOGY BOABI U3 Py4bs C KyJbTypoOu
WHTepecyllero Bac OakTepuaJbHOro mramMMma. Ecam poct KyabTypsl mocjie 3TOro
NpPeKpaTUTC M OaKTepua/ibHble KJIETKM pas3pylmiatcd - 3HA4uT, Bbl ckopee Bcero
OGHaApyXW/IM G6akTepuodara, 3apakapoumero AaHHbIA mWTamMM. CleJylOImMHA War - NOHATH,
KaKas KOHILeHTPALUA CIOCOOHBIX K 3apaKeHUI0 aroBbIX 4YacTHUIL B Ballei npooe. Jlis 3Toro
Bbl cMmemnBaete 100 Mk pa3BeaeHHOM B 100 pa3 mpo6bl U3 pydbsi C GaKTepHATbHOU
KyJIbTYPO! U BbiCeBaeTe Ha MUTATEJbHYI0 cpeay B yawke [leTpu. Pe3yibTaThl H306paKeHbl
HIKe. B KOHTPOJIBHOM 3KcnepUMeHTe OaKTepuM IMOJHOCTBI0 MNOKPbUIM 4YallKy, a B
NPUCYTCTBUM OakTepuodara Bbpl 3aMeTH/IM HEKOTOpOe KOJIMYECTBO 30H, CBOGOAHBIX OT
6akTepuil («dparosbix 6AMIEeK», plaques).

KoHtponb + baktepunodar

1. O6bsacHuTe npuHLUN GOPMUPOBAHUS PAroBbIX OJISLIEK.

2. TlocuurtaiiTe «tUTp ¢ara» (KOJUYECTBO CIOCOOHBIX K MHGMEKUUH $aroBbiX yacTul B 1 M
npo6sl, PFU - plaque forming units) B BoJie U3 pyubsi.

3. MoxHo Ji1 nocyuTaTh TUTP dara B 3TOM Npobe, MCNOIb30BaB B 3kcriepruMeHTe He 100-kpaTHOe
pa3BegeHue, a 10000-kpaTHOE?

4. MO>KHO JIM IOCUUTATh TUTP ¢ara B 3TOU Mpobe, UCI0JIb30BaB B aKcniepuMeHTe He 100-KpaTHOe
pasBejieHHe, a UCXOAHYI0 TPO0y?
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3azanue 27 (ID 43) - MakcumyMm 8 6a/1J10B

Y AmepukaHckod HOpPkM (Mustela vison) omvcaHa MyTanusi OKpaca Mexa epoy (SH)
(ceBepoamepukaHcKoe Ha3BaHMe Heggedal). Takue XHMBOTHbIE HMMEKWT TEMHYKW C
BKpalJIEeHUSIMHU CBETJIbIX BOJIOCKOB CIIUHY U GeJIbIi )KUBOT. YKe Ha pAHHUX 3Tanax u3y4eHus
HOBOM MyTaLUU CTAJI0 NMOHATHO, YTO OHA 006J/1ajaeT IJIEMOTPONHLIM (MHOXKeCTBEHHbIM)
3¢pdekTOM: HOCUTESIM MyTALlMY IOMUMO OKpaca leA0y UMelT NOHUKEHHYIO IIJI0AOBUTOCTb.
B ganbHelieM, BbISICHUJI0Ch, YTO BHIBECTH YMCTYI JIMHUIO HOPOK LIeA0y HEBO3MOXKHO. [Ipu
CKpellMBaHMM XKMBOTHBIX OKpaca 1ieJ0y MeXAy CO00i B IepBOM NOKOJIeHUU ruopuaos (F1)
2/3 I0TOMKOB HMEKT OKpac mezaoy, a 1/3 crangapTHbI KOpUYHEBBIN OKpac (0OKpac JUKOro
Tuna). Bo BTopoM mokosieHUM rH6pHA0B KOPUYHEBble HOPKHU NPHU CKpELUBAHUU MEXKAY
CO00M HMKOTA He Jal0T paclieneHus no oKpacy.

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

2. Kako¥ reHOTHUII UMEIOT KOPUYHEBbIe HOPKHU?

3. Kakoe pacuenyieHre no okpacy MOXHO OXHUAATb OT CKpellMBaHHWS KOPUYHEBOU HOPKHU C
HOPKOH OKpaca uezoy?

4. [loyeMy y HOPOK LIeJl0y CHMXXKeHa [JIOLOBUTOCTh?

5. C caM1L0M KaKoro okpaca cjieflyeT CKpellMBaTh CaMKy OKpaca Lie/0y, YTOObI N0JYyYUTh OT Hee
KaK MOXKHO 6oJibllie JeTeHblel? [loscHUTe CBOU OTBeT.

6. YTo HanboJsiee BEpOATHO NPOU30UJET C HOCUTENSIMUA MyTalUU 1l1eJj0y, €CJIM OHA BO3SHUKHET B
aukou npupoae? [louemy?
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