3asaHyusa OJIMMIIMAAbI IKOJbHUKOB «®PHu3Tex.bruo» 1o 6MoJ10rumu
2019/20 yu.rop,
3a0YHBIN 3TAN

OTBETbI HA 3AJAHUA AJIA 10 K/IACCA

3ajaHusa oJIMMNIKMAAbI pa3je/ieHbl HA TPU YaCTH:
YacTb A: 3a/1aHMs Ha aHAJIM3 CYXK/IeHUH (Bcero 6 3aiaHuit: 22 6asa)
YacTts B: 3aaHus Ha conocTaBsieHUs (Bcero 6 3aiaHui: 37 6aJi/0B)
Yactsb C: 3aa4yu co cBO60AHBIM OTBETOM (BCero 5 3ajjlaHui: 45,5 6as1/10B)
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YacTts A. 3agaHus Ha aHAJIU3 CYKIAEeHUMN

Bo Bcex 3ajaHufAX JaHHOW 4YacTU B Hayajle WJeT YyCJOBHe 3aZayd, a 3aTeM
y4aCTHUKAM MNpPeAJIOKEH psAf yTBepXJeHUU (MAyT mnoj OyKBaMH). YYaCTHUKaM
Heo0X0 MO OIpeJfeIUTh AJIs KaXKA0T0 YTBEPXKAEHUs SBJISETCS OHO BEPHBIM WUJIU
HEBEPHBIM.

B MaTpuie 0TBeTOB AJI1 KaXKJOr0 yTBEPKJeHHUSI HEOOXOAUMO OTMETHUTD SIBJISIETCS
OHO BEpPHBbIM WJIM HeBepHbIM. /Il BBOJla OTBeTAa B MAaTPULy IEJKHUTE 10 HY>KHOH
s4eliKe U BblOepUTe 3Ha4eHUe U3 BbINaJal0llero Cnrcka:

3aganue Al (ID 1)
YTBepxKAeHue A B C D E F G

BEPHO

3agaHue A? F{Eﬁgpﬁ,o

CHucTemMa OlleHKMU:
3a KaXx/10e IPaBUJIbHO OTMEUYEHHOE YTBEPXKAEeHUEe MOXXHO NoJy4duTh 0,5 6asia
3a Kaxk/Jloe HellpaBUJIbHO OTMeYeHHOe yTBepxAeHUue — (0 6a/1/10B
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3aganue Al (ID 1) - Makcumym 3,5 6a/11a

Ha PHCYHKE HHUXKE NMOKA3aH nonepe'n-u;n‘/i Cpe3 BereTaTuBHOro opraHa nNnOKpbITOCEMEHHOI'O

pacTeHus.

YkaxxkuTe A1 KaXKAOro U3 cdeayrimux YTBepH(AeHHﬁ, ABJAETCA OHO BEpHBIM HJ/IHU
HEBEPHBbIM:

OO w >

T M

G.

. ITOT cpe3 BeposiTHee BCET0 PUHA/IJIEXXUT OJHOJ0JIbHOMY PACTEHHIO;

. Ha naHHOM opraHe MOryT pacnoJiaratbCsi TAIUYHbIE YCTHULA;

. UccepyeMmblii opraH - cTe6esib TPaBIHUCTOTO PaCTeHUS;

. [lpoBoasime mNmy4Ykn paccMAaTPUBAEMOTO pACTEHHUS MOXKHO OXapaKTepU30BaThb Kak

KOHIIEHTPHU4YECKHE;

. Uccnepyemblil opraH pacTeHUs1 COAEPKUT KaMOUK;

OcHOBHasI 4YacTb MeXaHMYECKHUX TKaHeH pacioJsiodkeHa B LEHTpPe OpraHa, 4YTO CBA3daHO C
XdpaKTEpPOM HArpy30K Ha HETO;
B MNPpOBOAANIUX TKAHAX YE€TKO BbIAEJIAIOTCA T'OAUYHbIE IIPHUPOCTLI.

OTBerT:
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3aganue A2 (ID 2) - Makcumym 3,5 6a/11a

l'[epe,q BAaMH [B€ CX€Mbl })KU3HEHHbIX IINKJIOB, XdapAKTEPHbIX AJA l'lpe,C[CTaBPlTe.IIEﬁ 0OTA€EJ/I0B
MOXOBHAHBIX U IOKPBITOCEMEHHBIX paCTeHHﬁ.

Kvi3HeHHbIN UK/ MXOB Kvi3HeHHBbIN UK/ NOKPbBITOCEMEHHbIX paCTeHHﬁ
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[IpoaHa/mM3upyiiTe NpUBEJEHHbIE BbILIE CX€Mbl M YKAXKUTE AJIA KaXKJO0To U3 CJAeAYyIIIUX
yTBep:K/JeHUi, AB/IAeTCS OHO BEePHbIM UJIM HEBEPHbIM:

A.

B.

C.

udpa «10» B )KMU3HEHHOM LIMKJIe MXOB U OYKBa «H» B )KU3HEHHOM I[UKJIE IOKPbITOCEMEHHbIX
pacTeHu 0603HAYAIOT OJIUH U TOT K€ NMPOILECC, KOTOPbIN HA3bIBAETCS OINblJIEHUEM;

B ’KM3HEHHOM IIMKJIe IOKPBITOCEMEHHBIX PAaCTeHUH OYKBOM «X» 0603HAaYeHA MHOTOKJIeTOYHAs
CTPYKTYPa, KOTOpasi OTCYTCTBYET Y MXOB;

Y MxXxoB CTpPyKTypa, o6o3HayeHHas uudpod «5», sdABAseTcA TaJIOUJHOW U 3ITOH
XapaKTEepPUCTUKOM CXOHA CO CTPYKTYPOU 0603Ha4YeHHOU OyKBOM «K» y NOKPbITOCEMEHHBIX;

.Y MOKPBITOCEMEHHBIX paCTeHI/II‘/JI MeKo3 MPOUCXOAHUT IIPHU CO3PEBAHHUUHU Meracnopbl BHYTPHU

ceMf3ayaTKa, YTO B >KU3HEHHOM L[MKJIe I0Ka3aHO OykBOH «B», y MXOB ke JaHHBIA Ipolecc
NPOUCXOJJUT B KOPOOOUYKe, MOKA3aHHOU IUPPOH «3», MpU 3TOM POPMUPYIOTCA CTPYKTYPbI C
JIBOMHBIM HAa60pOM XpOMOCOM;

. lloxn nudpoit «b6» y MXOB MNpPoOUCXOAUT GOPMHUPOBAHHE TaAMJIOWJHOW MPOTOHEMBI, Y

MOKPBITOCEMEHHBIX PaCTEHUH JaHHBIN MPOIecC MOKa3aH MoJ, 6yKBOU «M»;

B KM3HEHHOM LIMKJe MOKPbITOCEMEHHbIX PacTeHUH MpeobJaZilaeT COIOPOPUT, HO CTPYKTYpPhl
noz, 6ykBamMu «b» U «E» UMerT ramiousHblii HA60p XpoMocoM, a popMHUpOBaHUE CIEPMHUEB B
CTPYKType «M» MPOUCXOJHUT B pe3yJibTaTe MUTO33;

. ¥ Mx0B noj, uudpoi «4» npejcraBjaeHa KaJuITpa, KOTopas sBJSETCS YaCTbl0 apXeroHUs, U ee

KJI€ETKH UMEIOT FaHﬂOHﬂHbIﬁ Ha60p XpoOMOCOM.

OTBerT:
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3aganue A3 (ID 3) - Makcumym 4 6a/u1a

B

6MO0JIOTUH CYLIECTBYET IIPABHUJIO: YC/JIOBHA B KOTOPbIX CYIIECTBYET OPraHU3M AOJIZKHbI

BJIMATH Ha ero Mopdoiorumo. [lepes BaMu HECKOJIBKO AeTCKHX PUCYHKOB:

Ucnonb3ys cBoM 6GUOJIOTUYECKHUE 3HAHMS M NPUBEAEHHBbIE HU300paKeHUsA, YKAKHUTe JAJis
KaXXA0ro U3 cj1eJyIluX yTBep)KAEeHNH, AB/ISIETCA OHO BEPHbIM UJIU HEBEPHbIM:

™ o0 w >

o

H.

. Bce npeacTaBiieHHble HA pUCYHKaX NTHULbI IPHUHA/A/IEXKAT K oAKAaccy BeepoxBocTble NTHULLBI;

. Bce aTu nTHLIBI 3aHUMAIOT OZHY U TY K€ 3KOJOTUYECKYI0 HUILLY;

. HexoTopble U3 3THUX NTUL MOTYT IPUHAJJ1eXKaThb K 0TpsAAy ['yceobpa3Hbie;

. Cpeau u300pak€HHBIX MTHUI, €CTb HMellL|He BHELIHee CXOJCTBO C IMpeJCTaBUTEISIMHU

AncToobpasHbIX;

. [1aBHBIM MOp(l)OJIOI‘I/I‘{ECKI/IM IIPpU3HAKOM BOJOIJIABAKOIIHUX IMTHUL ABJAETCA 3HAYHUTEJIbHOE

YAJIMHEHHWE I'OJIEHU U LIEBKH,
y BO/JOIIJIaBAKIIUX UMeeT MECTO CHJIbHad peAyKIUuA KOIMYHMKOBOM KeJie3bl;

. AJ'II/IHHaH med NTUl — 3TO pe3yJbTaT YAJIMHEHUA TeJl HIeMHbIX I[TO3BOHKOB, KOTOPbIX y BCEX

NTUL, OIUHAKOBOE KOJIUYECTBO;
[To popme u pa3Mepy KJIt0Ba MOXKHO CYJUTh O MULIEBBIX 00'bEKTAX, IOTPEOJIIEMbIX ITULEHN;

OTBerT:
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3

aganue A4 (ID 4) - MakcumymMm 4 6as1a

Huke mnpuBeAEH CHHUCOK YTBEpXKJAEeHHH, KOTOpble KacalTcd HEPBHO-TYMOPaJIbHOMI

P

eryjasdiiiii TOHycCa COCya0B B OpPraHU3Me 4e€/I0OBEKA. YkaxuTe A1 KaKA0ro us cdJleayrmux

YTBep)l(,ZleHHﬁ, ABJIAETCA OHO BEPHBIM WX HEBEPHBIM:

A

B.

0)

. lleHTp, OTBeyawIIW{ 3a TOHYC COCYJJOB U CEpJIeYHYI0 [AesATeJbHOCTb, pacCIOJaraeTcs B
NpOJ0JroBaTOM MO3TE;
lleHTp, OTBedalwLUH 3a TOHYC COCY[OB U CepAevYHYI JesaTeJbHOCTb, pacrojiaraetcs B
IPOMEXYTOYHOM MO3TE;

. AlpeHa/IMH 4allle BCEro OKa3blBaeT Ba3oAWJaTUPYIOIHUN 3)PeKT Ha CTEHKY apTepUabHbIX
COCY/I0B;

. AkcoH-pediekc  BC/IeACTBUE  pa3fpaKeHUs  MOBEPXHOCTH  KOXH  COMPOBOXKAAETCS
Ba30KOHCTPUKIIUEH;

. B pacuimpeHun apTepui, MNUTAIUX CJAOHHBIE JKeJse3bl, 33JleCTBOBAaHbI 6eTa-2-
aJipeHopeLenTopbl;
B pacuimpeHur apTepuii, MUTAIOIIMX CIAIOHHbBIE >KeJe3bl, 33ZeCTBOBAHbI alleTUJ/IXOJUHOBbIE
peLenTophI;

. IpeKuus y My>KYHH OIOCpeIoBaHa aKTUBalMel alleTUIX0JIMHOBBIX PelleITOPOB, a ISAKYAALUS —
aJIpeHOpeLeNTOPOB;

. AHTUIMYpEeTUYECKU I TOPMOH, NPOSIBJSTIOIU I Ba30/AUJIATHPYIOLIYIO aKTHUBHOCTb,
CUHTE3UPYeTCs B TUIIOTaIaMycCe.

TBET:
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3aaanue A5 (ID 5) - Makcumym 4 6a/u1a

Ha pucyHKke cxeMaTU4YHO M3006pakeHbl NPOLECCh], IPOUCX0AILME B HeliTpodusie, KOTOPbIA
NMOrJIOTHJ 6aKTepuio. Mbl 3aminppoBa/iv Ha3BaHMA 6EJ/IKOB, a TAK)Ke HEKOTOPbIEe BelleCTBa.
H3BecTHO, YTO cepa B COCTaBe OCTaTKa LUCTeHMHA (Ha cxeMe B KBaJpPAaTHBIX CKOOKax)
CIOCOGHA aTaKOBATh BelecTBa X U Y 32 CYET CBOMX He NO/Je/IEHHbIX Map 3JIEKTPOHOB.
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Moepexagenne ~  PaBHOBeHVe B GakTepuasibHbIX 6enkax

BHUMaTe/IbHO PAaCCMOTPHUTE CXEMY U YKAXKUTE JJisl KOXKA0T0 U3 CeAYIIUX YTBEPXKIEeHUH,
SIBJISIETCS OHO BEPHBIM UJIM HEBEPHbIM:

A.

Benku A, B, B u I' aBasoTca okcujopeayKTa3aMu, T.e. pepMeHTaMHM, OCYyIlEeCTBJSAUIUMU
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHbIE pEeaKLIUY;

B. BewjectBo X - 3T0 ruipokcui-pagukasn (OHe);
C.
D. MyTaiuu, Npu KOTOPBIX Y KHBOTHOT'O OTCYTCTBYET 0€JIOK A, MPUBOJSAT K 60Jiee BbIpaxKeHHbIM

BemiectBo Y - 3T0 runoxyioput (ClO-);

HapyluleHUsIM MMMYHHOI'O OTBeTa N0 CPaBHEHUIO C MyTalUAMH, NPA KOTOPBIX OTCYTCTBYET
0eJioK B;

B3saumojelicTBUE LUCTEWHA B COCTaBe OeJiKa C BeleCTBOM Y MPUBOJUT K 00pa30BaHUIO TPYIIIbI
-SOH;

Peakuuda 2 BcTpeyaeTcsd B IJIMKOJIM3E;

. ®opma Il nucrenHa pearupyert c BeljecTBoM X ObICTpee, Hexesu dopma ;
. PaboTa 6enka I' mo3BoJisieT yMEHbIIUTh U3MEeHEHHE MeMOpPAHHOro MoTeHIMasa $arocomhl,

BbI3BaHHOe paboToil 6esika A.

OTBerT:
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3aaanue A6 (ID 6) - MakcumymMm 3 6a/u1a

OgHOM M3 3a4a4 COBPEMEHHOM MOJIEKYJ/JIIDHOM OHOJIOTUU ABJIsAETCA pacmurPpoBKa
CTPYKTYpPbl XpOMaTHHA - TO ecTh, Kak /IHK u cBsizaHHBIEe c Hel Oe/IKM YJIOXKE€HBI B sfjpe
KJeTKU. [lJi1 3TOro MCHoJib3ylTcs TakK Ha3sbiBaemble (C-meTtoabl. CyTh HMX COCTOWT B
caeaywwmeM (cM. cxemy Huxke): JTHK u 6esiky, BXoAsLMe B COCTaB XPOMAaTHUHA, KOBAJIEHTHO
CIIMBATCA NOJ JelicTBUeM d¢opmanbjeruja, MNocje 4Yero MnoJIly4eHHbId Mmpenapar
00pabaThIBAIOT pecTpUKTA30M. /lajiee NPOUCXOAUT JIMTUPOBAHUE, B X0J€ KOTOPOro KOHIbI
AHK, pacnosokeHHble B NpPOCTPAHCTBe OJIM3KO JApyr K JApyry, CIIABAKTCA.
Iloc/iepoBaTe/ILHOCTE  NMOJIYYEHHBIX  XHMEPHBIX MOJIEKY.JI AHK omnpejeaerca
ceKBeHMpoOBaHueM. EciM mocje ceKBeHMPOBaHMA Mbl BUAMM B oAHOoN MoJieKysae [JHK
N0C/IeJ0BaTe/IbHOCTU U3 JABYX Pa3HbIX YYAaCTKOB eHOMa, 3TO 3HAYMUT, YTO TAKHUE YYaCTKH
reHoMa HaXOJWJIHCh B siipe 6JIM3KO0 APYT K APYrYy.

. I T )
o®e ‘N —

JlurnposaHue
e Ay -

CuwuBKa XxpomaTuHa
dbopmanbaernaom

/

Pacwennernue JHK
pPEeCcTpUKTasomn

CeKBeHVIpOBaHVIe

JIN3UC KNETOK,
BblaeneHue
¢dbparmeHTOB XpOMaTUHa

Jlanee cTpouTcA TaK Ha3blBaeMas KapTa KOHTAaKTOB, HA KOTOPOIl LIBETOM 06G03Ha4yaeTcs
BEPOSATHOCTb KOHTAKTOB MEXAY Napoil y4acTKOB reHoMa. UYTo6bl NOHATH, €CTh JI1 KOHTAKT
MeX/Jy AByMA ydyacTtkamMud reHoma (A v B), He06Xx0AMMO Ha KapTe NOCTPOUTHh U3 3ITHUX
YYacTKOB NpsIMble MOJ YyIrJoM 45 rpagycoB M NOCMOTPeTh Ha IBET KapTbl B TOYKe
nepece4eHus 3TUX NPSIMBbIX.

45° 45°
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S04 4484484444

MHOro
KOHTaKTOB

0‘:::‘0000‘0
%7000 0°00°% ...

0

T T I
100 200 300 400 T.M.H.

PaccmoTpuTe KapTy KOHTAaKTOB JJif y4acTKa 21- XpoMOCOMBI 4YesioBeKa (T.ILH. — ThICAYH
nap HyK/JeoTHAOB - eauHMua AJuHbl [IHK) M ykaxuTe A1 KaXA0ro M3 CJAeAYIOLIMX
yTBep KA eHUM, AB/I1IeTCS1 OHO BEPHBIM MJIU HEBEPHBIM:

A. Mexnay ydyactkamu 100 1.1.H. 1 300 T.1.H. opMuUpyeTcs neTs;

B. Yyactku ot 0 1o 200 T.1.H. 1 oT 200 70 400 T.1.H. CBOpPaYMBaOTCSA B KOMIIAKTHbIE IJ100YJIbI;

C. T'nob6yna 0-200 T.1.H. cofepkuT boJiee noTHO ynakoBaHHyt JJHK, yeM riio6yna 200-400 T.m.H.;

D. Ucnosib30BaHUe pecTpUKTasbl, CAUT Y3HABAHUSA KOTOPOM COCTOMT U3 4YeTbIpex HYKJIEOTUJ OB,
[I03BOJIAET NOCTPOUTb KapTy C OOJBIIMM pas3pelleHdeM, 4YeM I[pU MCIO0JIb30BaHUHU
peCcTpUKTAa3bl, CAUT y3HaBaHUA KOTOPOH COCTOUT U3 LIECTH HYKJIEOTHU/OB;

E. Ucnonb3ysa npuBefeHHYI0 KapTy, MOXHO H3y4aTb KOHTAaKTbl MeXJy OTJeJbHbIMHU
HYKJIE0COMaMU;

F. Ha ocHOBaHMM JaHHOM KapThl MOXKHO CZieJ1aTh BbIBO/J, YTO Ha ydyacTtke oT 0 g0 200 Thicay nap
HYKJIEOTH/I0B HAXOAUTCS aKTUBHO TPAHCKPUOUPYEMBIi1 TeH.

OTBeT:
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YacTs B. 3a1aHMA HA CONNOCTaBJIEHUS

B 3amaHusx JaHHOW 4YacTM y4YacTHHKAaM HeoOXOJAMMO IpOaHaJM3UPOBATh
pasJInyHble CXeMbl, PUCYHKH, TAGJUIbl U CONIOCTAaBUTb UX 3JIeMEHThI MEXK/y COOOM.
B KauecTBe OoTBeTa B KaXK/J0M 3aJlaHUM YYACTHUKHU JIOJDKHBI 3aMOJHUTh S4EeUKU B
TabJIMIe COOTBETCTBHUH.

B MaTpule OTBETOB OJA KaxKAO0ro 3aJdHUA NpHUBE€AC€HA CBOA HMHAWBHUAYAJIbHAA

TabJIMIA COOTBETCTBUM — ee M HY)KHO 3alOJIHUTB. /lJid BBOJla OTBeTAa B MATpPHUILy
ILIeJIKHUTE 110 HY>KHOH siYeliKe U BbIOEpUTE 3HaUYeHUe M3 BbINaJalollero cnmcka:

3aaanue B6 (ID 15)

BeJiok, y4acTByIOIHA B Iponecce
Iponeccel Cxema nmponecca (6ykga) (mdpa)
Pennukanua JHK -
TpaHCKpUTITHs A I
TpaHcaanua 2
Cr1alcHHT D
06paTHasg TPAaHCKPUTIMS E
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3aaanue B1 (ID 11) - Makcumym 7,5 6a/11a

AnekcaHap Ty 10 CBOeMy OropoAy M M3ydYaJ pa3jdyHbIX [pejcTaBUTeael
NOKPBITOCEMSHHBIX PpPAaCcTeHU#, OTHOCAWMXCA K ceMmencTrBaM JlwieiiHble, 30HTHUYHBIE,
I'y6ouBeTHble, MakoBble. OH pemu 3alOJHUTh TAGJULY, IAe OBbLJIM Obl OTpPaKEHbI
OCHOBHbIE XapaKTepPUCTHKH, YTOObI B Aa/IbHelIIEM GbICTPO M 6€301IMG0YHO ONpeessaTh K
KaKOMy H3 Nepe4dyUCJeHHBbIX CeMENCTB pPacTeHUH OTHOCATCA 3arajo4dHble pacTeHUsl C
oropoja /lanuaa. OH Ha4yaJ 3aNoJIHATH Ta6auny M ycrasl. [lomorure AjsieKcaHApPy 3aNOJTHUTD
TAa6GJMLy - BOUIIUTE B MNyCTble fAYENKHU OYKBbI, BbIOpAaB HUX M3 BapUaHTOB OTBETOB,
PacnoJIoKeHHbIX MO, TA6 ML .

2z
10

CemeiicTBO JInsieiiHbie 30HTHUYHBbIE I'y6onBeTHbIE MakoBbie

Yame/iuCTUKH HeT 51600

UlenmecTKH

ThIYMHKH

[lecTuku

3aBs3b

CouBeTue

Il1ox

R I | |G |WIDN | M=

IIpeacraBuTe b

KosinuecTBO pa3/iMYHbIX YacTe BeTKa (CTPOUYKH 1 - 4):
1;
;
;
;
;
;

beckoHeYHO MHOTO;

oOmEoOOwR
N U1 o WD

Tun 3aBsA3M (cTpoyKa 5):
H. BepxHss;
I. Hwumxusas;

Tun conBeTHns (CTpouka 6):
]. LluMO3HBKIE;
K. Tupc u3 fBONHBIX 3aBUTKOB;
L. Kucts;
M. C/10KHBIH 30HTHK,;

Tun 1oaa (ctpouka 7):
N. BucinoniogHuk
0. Kopo6o4ka uiu CTpy4oK
P. Kopo6ouka uu siroza
Q. Lenobui

TunuyHbIN NpeacTaBUTe b (CTPO4YKa 8):
R. MopkoBbs;
S. Tionpnay;
T. Yuctore;
U. [Manden.
14
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OTBer:
Ne| CemencTBO JInnenHbie 30HTHUYHbIE I'y6onBeTHBIE MakosBbie
1 YameaucTuku Het 5 1160 0 E B
2 lenecTku F E
3 |ThIYUHKH F E D G
4 [lecTuku C B B G
5 [3aBaA3b H I H H
6 |CouBeTtHe L M K ]
7 [liop, P N Q 0]
8 [IpexacraBuTeb S R U T
Ne| CemencTBO JInnenHble 30HTUYHbIE I'y6onBeTHBIE MakoBrbie
1 YameauCcTHKHU Hert 5 1160 0 5 2
2 UlenecTku 6 5 5 4
3 ThIYMHKM 6 5 4 BeckonewHo
MHOT'0
4 [lecTuku 3 2 2 BeckonewHo
MHOI'0
5 [3aBaA3b BepxHasa HuxHaa BepxHasa BepxHasa
o Tupc u3
CJI03KHBIN -
6 |ConBeTHe Kuctb JBOUHBIX lIluMO3HEbIe
30HTHUK
3aBUTKOB
7 Moz Kopo6ouka uiu BUC/IOTIO JHUK leroGuii Kopo6ouka uiu
aroja CTPY4OK
8 [IpeacraBuTe b Tronbnan MopkoBb Manden Yucroren

3a Kak/1bli BepHO yKa3aHHbIN oTBeT 1o 0,25 6a/110B
3a Kax/iblil HeBEpPHO YKa3aHHbIM OTBeT - 0 6a/1/10B
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3aganue B2 (ID 13) - Makcumym 7,5 6a/1/10B

Ha pucyHke mnpejcTaB/IeHO cXxeMaTHU4YHOe CTpOeHUe cepAla 4e/oBeKa. YKaXKuUTe, KakKue
CTPYKTypbl 0603Ha4YeHbl OyKBaMHM Ha cxeMme. (B Bamem oTBeTe mpuBeauTe COOTBETCTBUE
OyKB Ha pPUCYHKe 4YHC/IaM U3 CIUCKA TePpMUHOB.) O6pamume HUMAHUe, YmMo mepMuHo8 8
cnucke 60/1bule, YemM CMpyKmyp, 0603Ha4eHHbIX 6yK8amMu HaO KapmuHke!

CnMCOK TEpMHUHOB:

1 - npaBoe npeacepaue 11 - HM>KHAA 1I0J1as BEHaA

2 - IpaBbIM XeJy049eK 12 - BepxHA4 HenapHas BeHa

3 - s1IeBOe Npejcepave 13 - HXKHAA HenlapHasl BEHA

4 - J1IeBBIN XeJyJJ0ueK 14 - nByCTBOpYATHIA KJIaNaH

5 - Bocxo/isilas 4acTh aOpThl 15 - TpéxcTBOpYaThIN KjalaH

6 - Ayra aopThl 16 - MexcKeNy104KOBasd eperopojKa
7 - NTérOYHbIN CTBOJI 17 - manu/ispHble MbILILbI

8 - J1Iéro4yHble BEHbI 18 - ks1anaH J1IEro4yHoro CTBOJA

9 - IEroyHble apTEepUU 19 - nosiy/IiyHHBIN KJIallaH a0PThI

10 - BepxHA4 moJiad BEHa

Ha pucyHke A| B | B | T | A]E |X) |3

TepMI/IH M3 CITMCKaA

Ha pucyHke U | K| JJ M|  H|O | I

TepMuUH U3 ciMCcKa
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OTBer:
Ha pucyHke A|Bb | B | T' A | E|XK]|3
TepMuH U3 cnucka | 10 | 6 9 7 8 |19 ] 3 | 14
Ha pucyHke U | K| |J M  H|O |1
TepmuHuscnucka | 18 | 1 | 15|16 |17 | 2 | 11

3a Kaxx/ibli BepHO yKa3aHHbIN oTBeT 1o 0,5 6a/1710B
3a KaXkblil HEBEPHO YKa3aHHbIN 0TBeT - 0 6as1/IoB
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3aaanue B3 (ID 14) - MakcumyM 6 6aJ/1/10B

Be/IKH COCTOAT U3 aMMHOKHCJIOT, KOTOpPbl€ AOBOJbHO Pa3HOOGPAa3Hbl C XUMHYECKON TOYKH
3peHUsA. BHMMaTe/IbHO PacCMOTPUTE WIECTh OCTATKOB aMMHOKHCJIOT (IPOHYMepoOBaHbI OT 1
/10 6), IpeACTaB/JIEeHHbIX HA PUCYHKE HUXKe. YUYTHTE, YTO 60KOBbIE LleN HEKOTOPBIX U3 HUX
MOTYT ObITh 3apsXKEHBI B ONpee/IeHHbIX YCI0BUAX!

9 H I o
H | —N—CH—C— 0 H I
—N—CH—C— | H I —N—CH—C—
H [ H [ | CHy —N—CH—C— |
—N—CH—C— ——N—CH—C— CH, | | CH,
] 2 | 3| 4 CHy 5 CH, 6
CH, CH, CH, | |
| | | CH, c=o0
OH SH S |
| CH, NH,
NH,

Cneayromui PHUCYHOK CXEMAaTUYHO H300pakaeT y4YacTKM LIeCTH OeJIKOB, B KOTOPBIX
U300paKkeHHbIe BbIlle AMUHOKHMCIOTBHI UrpPalT QYHKIUOHAJIBHYI0 poJib. Bo Bcex ciay4yasax
OHHU 3amM@PpoBaHbl 6YKBOHM “X” M BCTymalT B HEKOTOpOe XUMHUYECKOe B3auMOJelCcTBUe C
APYrMMM aTOMaMM, OO0O3HaYeHHO€ CHHEell NYHKTUPHON JIMHMEeNl. AMMHOKHC/IOTBI He
NOBTOPSAIOTCA (32 HUCKJIWYEeHHMEM ciaydas A, rae o6e 3amudpoBaHHble aMHUHOKMCJ/IOTHI
OJAHMHAKOBbIE).

Yenoseyeckuii Grx1 e

H,

|
\O“

CH3 H2C E-12 depomoH

7

CH,
0 /
” HZC\
O—P—0O0 XVMOTPUNCUH CH
i | yeroseka 3
o :
Y-nupodoccaTasa X :
s &.col C X  oOfurPBP2-6
ur -6enok
D | 13 Ostrinia furnacalis
HN®
. TuMmmgunaTcuHTasa
\N \ E 3 E.coli 1843U89
N----X LAM®-peLienTopHbIii
6enok u3 E.coli F
— X ...........
N
\\\ A/ NH
N
UAMO®

YcraHOBUTE, KaKasA U3 aMUHOKMCJIOT (BbioepuTe nudpy Cc nepBoil KAPTUHKHU) BCTPeyaeTcs B
Ka)XXI0M U3 Oe/IKOBbIX KOHTEKCTOB (BbIOepHTe OYKBY CO BTOPOM KAPTHUHKH), a TaKxkKe
onpejejuTe XapaKTep B3aMMO/JelCTBUS OTMEYEeHHOr0 CHHMM LBETOM (CTPOYKa B TaG/MLe),
1ocJ/ie Yero 3anoJHUTe TaGJIuLYy:
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10 KJIACC

AMHHOKMCIIOTA BeJIKOBbIA KOHTEKCT
Tun B3auMoaecTBUSA (uudpa c nepBou (6ykBa co BTOpoH
KapTHUHKH) KapTHHKH)
KoBaJieHTHas noJisipHasi CBSI3b
KoBasieHTHasl HenoJisipHas CBA3b
BojopozHasd cBA3b
I'napodobHOe B3aUMOAeUCTBUE
JJieKTpoCcTaTUYeCKas CBA3b
KBaspynosibHOe B3auMoJ el CcTBUE (CTIKUHT)
OTBer:
AMUHOKUCIOTA BesIKOBbIA KOHTEKCT
Tun B3auMoaecTBUsA (uudpa c nepBou (6ykBa co BTOpoH
KapTUHKH) KapTHHKH)
KoBaJieHTHas1 noJisipHasi CBSI3b 1 B
KoBaJsieHTHas HenoJisipHasi CB3b 2 A
Bosiopo/iHas CBSA3b 5 E
I'napodobHOe B3auMoAeUCTBUE 3 C
JJIeKTpPOCTAaTHYECKas CBSA3b 4 D
KBaspynoJsibHOe B3auMoJieiCTBUE (CTIKUHT) 6 F

3a Kak/Jblil BEpHO YKa3aHHbIN oTBeT 1o 0,5 6a/y10B
3a Kax/|blil HeBEpHO YKa3aHHbIM 0TBeT - 0 6a/1710B
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3aaanue B4 (ID 15) - MakcumyM 5 6a/1/10B

ConmocTaBbTe Ha3BaHUe IMpolecca, U3y4aeMOro B paMKaxX MOJIEKYJSPHOW OGHOJIOTHH, CO
CXeMaTU4YeCKMM HM300pakeHHeM 3TOro mnpounecca (0603HayeHbl GYKBaMHM) M Ha3BaHHEM
6esika (0603HavYeHbI HUPpPaMH), y4aCTBYHWILEro B 3TOM Nponecce.

ITponeccel BapuaHTBI cXeM IPOLeCcCoB BapuaHTBI 6€JIKOB
A
Penaukanuga JIHK O 1. PHK-nosnmepasa
B
Tpaunckpunyusa } 2. CKO/Ib341LIM N 32KUM
C /\
TpaHcasauus >y 3. PunusuHr-pakTop

D

CrtaicuHT 4. PeBepTasa

E
5. BBP-6es10k (y3HaeT
O6paTHas TpaHCKPUIILUS
TOYKY BETBJIEHUS)
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OTBeTbl BHECUTE B TAGIULLY:

Cxema npouecca Besok, yyacTByw1Mi B IpoLecce
ponecch! (6yxea) (undpa)
Peninkanusa JJTHK
TpaHckpunuusa
TpaHcaganusa
CnianicUHT
O6paTHasg TpaHCKPUINILUS
OTBer:
Cxema npouecca Besok, yyacTByw1ui B mpoLecce
ponecch! (6yxea) (undpa)
Pennkanusa JJTHK B 2
TpaHckpunuus E 1
Tpancasanus D 3
CnytalicuHT C 5
O6paTHas TpaHCKPUIIHUS A 4

3a Kax/1bli BepHO yKa3aHHbIN oTBeT 1o 0,5 6a/1710B
3a KaXk/blil HEBEPHO YKa3aHHbIN 0TBeT - 0 6a/1/1I0B
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3aganue B5 (ID 16) - MakcumymMm 5 6a/110B

PaccmoTpute MukpodoTorpapuu GHOIOTMYECKUX OGHEKTOB (0603HaYeHbl OYKBaMH).
ConocTraBbTe CTPYKTYPY, Ha KOTOPYIO YKa3bIBaeT BONPOCUTE/IbHbINA 3HAK, C €€ Ha3BaHUEM U3
cnucka (o6o3HaueHnl nudpamm). Onpegenure cUCTEeMAaTUYECKOe NOJIOKeHUe (pUMCKHE
nudpbi) OpraHu3MOB UJIM UX YACTeH, U300pakeHHbIX HA MUKpodoTorpadusx.

MypeuH

meTadasHan ?

NNacTUHKa

h__—

MUWUKPOBOPCUHKaA

NAOTHbIN
KOHTaKT

aaresunBHbIN
NOACOK

nepokcncoma

A MUTOXOHAPVA

KepaTuH

CTpyKTypbI: CucrteMaTU4ecKoe MoJI0KEeHHe:
1 - Xsoponsiact [ - Bupycsl

2 - lecMocoMa II - bBakTepuun

3 - MukpoTpy60ouKa Il - dykapuoThl

4 - Xrytuk

5-Kancupg

MukpodoTtorpadus A B C D E

CtpykTypa

CuctemaTHudeckoe
I0JIOXKEHH €

OTBerT:

MukpodoTtorpadus A B C D E

CtpykTypa 3 4 1 5 3

CuctemaTHudeckoe
I0JIOXKEHH €

I11 11 II I II

3a Kax/ibli BepHO yKa3aHHbIN oTBeT 1o 0,5 6a/1710B
3a Kak/J bl HEBEPHO yKa3aHHbIN oTBeT — 0 6aJ1J10B
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3aaanue B6 (ID 17) - MakcumyM 6 6aJ/1/10B

Y co6ak OKpac 3aBHCHT OT B3aMMOJEHCTBUA ABYX MNMTMEHTOB YEPHOIO U >K€JITOr0, KOTOpbI€e
MOTYT pacnpejessiThCs B BOJIOCE Pa3HbIMH CIOCOGAMHM.
3a NpoU3BOACTBO U pacnpeje/ieHue MUTMEHTOB OTBEYAET Pa3HbIE IeHbl.

I'en E oTBeyaeT 3a NpoM3BOJACTBO YEPHOTO MUTMEHTA U UMeeT ABa ajuiess Em - «oB4UapOUHBIN»
okpac (uepHasi ClKMHA, XBOCT M MackKa Ha MOP/ie, HOTU U XUBOT He UMEIT YyepHOro okpaca), E -
rJIaIKUK YepHbIA OKpac.

Anneny JOMUHUPYIOT B caefytolieM nopsiake Em>E

I'eH B oTBeyaeT 3a ynakoBKy YepHOTO IMIMEHTA B IPaHyJ/ibl U MMeeT JiBa ajulesd. B - murmMeHT
YyIaKOBBIBAeTCA KPYNHBIMU TPaHy/JaMH M OKpaCc BOCIHPUHHUMAETCS 4YeJIOBEYEeCKHM IJ/Ia30M KakK
YepHbIM, B - IWUIMEHT YNaKOBbIBAETCHA MEJKHMH TpaHy/JaMM U OKpac BOCIHPHUHUMAETCA Kak
KOPHUYHEBBIU.

Atenu JOMMHUPYIOT B c/lefytouieM nopszake B>b

I'eH A oTBeyaeT Ha paclipe/ie/ieHMe IpaHyJ/l BHyTpH BoJioca. Ay - He IpoIyCKaeT IpaHyJibl BHYTPb
BOJIOCA U BOJIOC IIOJIy4aeTCA PbDKUM. aw — paclipefiesiseT IPaHyJ/ibl BHYTPU B0JIOCA I0JI0CAMH,
TaKOM OKpacC Ha3blBAaeTCs aryTH. a — paclipejesisseT IpaHy/bl PaBHOMEPHO IO BCEMY BOJIOCY U
OKpac N0JIy4aeTcsl paBHOMEPHBIM YePHbBIM UJIK KOPUYHEBBIM.

Atenu JOMUMHUPYIOT B c/lefylolieM nopsaake Ay>aw>a

F'en S oTBeyaeT 3a popMHpOBaHHE MATEH B KOTOpPble HE MOXXET NPOHUKHYTb HU YepHbIH, HU
’KeJITbIA MUTMeHT. Takue nsATHA oCcTaloTCsA 6e/bIMU. AJLiesb S — He ZlaeT GesIbIX NSATEH, a/lJiesib Sp —
JlaeT KpyIMHble NsTHA HeMPaBUJIbHON GOPMBI.

Anienu JOMUHUPYIOT B CJleiyIoleM nopsiike S>sp.

B npvIOT npuUBe3JIM JBOPHATY M ABYX €€ IIeHKOB. [lepBbli IIEeHOK MMeJl paBHOMEpPHBIN
KOPHUYHEBBbIN OKpac C TpeMsi KPYNHbIMHU 6eJ/iIbIMM NATHAMHU. BTOpO#M 1eHOK ObLI MOX0XK Ha
OBYapKy - Ha MOpJe U ClIMHe YepHble «OBYApPOYHbIe» NATHA, >KMBOT M JIallbl UMeJIU OKpac
aryTH, 6eJibIX NATEH y HEro He GbLIO.

MaTb 3TUX eHKOB Gbl/Ia NOJIHOCTBIO KOPUYHEBasl.

OnpepaesiiTe reHOTUNBI LIEHKOB U 3aNI0JIHUTE TAGJIHLLY.

l'en E ['en B l'en A Fen S

['eHoTHUn
meHka 1
'eHoTun
IeHkKa 2
'eHoTun
MaTepHu

OTBerT:

len E e B len A Fen S

'eHoTun
neHka 1
'eHoTHn
1eHkKa 2
'eHoTHn
MaTepu

EE bb aa Sp sp

EmE Bb aw a Ssp

EE bb aa Ssp

3a kax/Jblil BepHO YKa3aHHbIM oTBeT 1o 0,5 6as10B
3a KaXK/blil HEBEPHO YKa3aHHbIM OTBeT — () 6aJ1/10B
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Yactp C. 3agayu co CBOGOJHBIM OTBETOM

Bo Bcex 3a/1aHHUAX I,E[aHHOI\/’I 49aCTH B Ha4daJie UAET yCJIOBHUE 3a1a4H, 4 3dTEM K HEMY
3a1d€TCAd HECKOJILKO BOIIPOCOB. OTBeThI Ha BOIIPOCBI AOJIXKHbI ObITh 3alMCaHbl B
BHJe TEKCTa. O6paTI/ITe BHHUMadHHE, YTO OTBE€Tbl HA BOIIPOCHI AOJIXXHbI ObITh
MAaKCHUMaJIbHO KPAaTKHWMH H IIOJIHBIMHY, CJIeayeT n3beraTb 00JbIINX 00'bEMOB TEKCTa
He I10 CYTH 3aldHHOTI'O BOIIpOCa.

OTBeThl Ha BOIIPOCHI AOJI?KHBI ObITb BHECEHBbI B MaTpulny B BHAE TEKCTA. Z[JIH

Ka)kJ0ro 3a/laBaeMoro BOINpPOca eCTh CBOe MoJie JJis OTBeTa — BBEPXY 3TOr0 MOJIsS
yKa3blBaeTcs1 popMyIMPOBKA BONpoca.

3azanme C1 (ID 19)

1. Kak HazpIBalOTCA TKAaHH, 0603HAaYeHHBIe HOMepaMH 1, 2, 3, 4, 57

IJTO OTBeT HA NIepBEIH Bonpoc 334a4u C1 I

2. Kakue 13 YKa3aHHBIX TKaHeH ABAAITCA NPOBOAAIMIUMU?
JTO OTBET 3a BTOpOﬁI
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3aganue C1 (ID 22) - MakcumymMm 9,5 6a/1/10B

My>kuMHa ¢ M3HAa4Ya/IbHbIM 00b€MOM HUpPKyJaupywoumeid KpoBu (OLIK) 6 JUTpoB mosrydua
TpaBMy HOTH M BCJeACTBUE NOBpPEXJeHHUs CTeHKHU 3aJHel 60J/ibLIe6GepLoBOil apTepuu
OJHOMOMEHTHO noTepsAJ 1 1 KpoBH.

1. Kakyto sKCTpeHHY!0 J0BpauyeOHy0 IOMOLb €My HE06X0JUMO OKa3aThb?

2. Kakue ¢usuosornyeckue KOMIeHCaTOPHblE MEXAaHU3Mbl aKTUBUPYIOTCS BCJIEACTBUE CHUJIBHOU
KpoBonoTepu?

3. ApreprajibHOe JaBJieHWe II0CJe HayaJbHOrO BHYTpHUBeHHOro BBeAeHusa 1000 mMa
M30TOHUYECKOT'0 pacTBOpA MOBBICUJIOCh HEJLOCTATOYHO, U Tenepb cocTaBiseT 90/60 MM pT.CT.
Ha kakue remofjiHaMU4ecKue napaMmeTpsl (M KaKUM 00pa3oM) MOKHO BO3/leiICTBOBAThb, YTOObI
BOCCTaHOBUTb HOPMaJIbHOE JlaBJieHHue?

4. Jlo KpoBONOTEpU TreMaTOKpPUT Yy mnocTpaaaBuwero coctabiasa 0,44. PaccuurtaiiTe 3TOT
nokasaTtesib: 1) mocse BBefeHUss 1000 M1 M30TOHHUYECKOTO COJIEBOTO pacTBOpa; 2) mocie
JanbpHermied TpaHchy3uu 330 M LOHOPCKOW 3PUTPOLUTAPHOM Macchl, HA KOTOPOM yKa3aH
reMaTokpuT, paBHbId 70%. OTBeT OKpyrJUuTe 40 OJHOU ThICAYHOM.

OTBeThI:

1. Kakyto sKCTpeHHYI0 A0BpadYebHYI0 IOMOIIbL eMy HEOOXOJUMO OKa3aThb?

2. Kakue ¢usnosornyeckrue KOMIeHCAaTOPHble MEXaHU3Mbl aKTUBUPYIOTCA BCJIe/ICTBHME CUJIBHOMN
KpoBonoTtepu?

3. AprepuasibHOe [JaBJieHMe II0CJe HayaJlbHOTO BHYTpUBeHHOro BBeZeHUda 1000 wMa
HM30TOHUYECKOr'0 pacTBOPA MOBBICHUJIOCH HEJIOCTATOUYHO, U Tenepb cocTassseT 90/60 MM pT. CT.
Ha kakue remosjiHaMU4ecKue napaMmeTpsl (M KaKMM 00pa3oM) MOKHO BO3/leHCTBOBAThb, YTOObI
BOCCTaHOBUTb HOPMaJIbHOE JlaBJieHue?

4. Jlo KpoBONOTEpPU TreMaTOKpPUT Yy mnocTpaaaBuwero coctabiasaa 0,44. PaccuurtailTe 3TOT
nokasaTtesib: 1) nocse BBefeHUss 1000 M1 M30TOHHUYECKOTO COJIEBOTO pacTBOpa; 2) Mmocie
najabHenmed TpaHchpy3uu 330 MJ JOHOPCKOW 3PUTPOLUTAPHOM Macchl, HA KOTOPOM YKasaH

FeMaTOKiI/IT, ﬁaBHbe/’l 70%. OTBeT oxiierTe J10 OJTHOH ThICIYHOHM.
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3aaanue C2 (ID 23) - MakcumymM 10 6a/1710B

Ha pucyHKe n3o6pakeHa ynpolieHHasl CXeMa HeKOTOPOro Ba)>KHOI'0 CUTHaJIbHOT'O KacKaja,
NpPOTEeKawIero B KJeTKax MJeKonuTawmux. Mel 3amndpoBasu Ha3BaHUSA PAAA GeJIKOB.
PaccmoTpuTe cxemy, nocJie 4ero OTBeThbTe Ha BONPOCHI.

Benok A P-pomeH AKTUBALNA

A\Y7A\Y/ \\V/A\V/;

PerynsTopHblii 31eMeHT

O, + anbtha-keTornytapart

CO, + cyKumnHar benok B

Benok A P-fomeH Fe2*

OH OH

Myme 2 benok A P-pomeH AKTUBHblE (DOPMbI KMCOpoda
Benok I benok I
OH OH

Benok A P-gomeH
Benok b
U
U /

MpoTeacoma

]

_b.
TpaHCKpuMnunn

Benok b

. MponuH o YOUKBUTUH
——» Peakyus/obpazoBaHue KoMIIeKca
—® KaTtanus OH

ﬂp'po — 1 WHrubuposaHue . frApokeunponyH

1. M3BecTHO, 4YTO AaHHAd CUCTeMa SBJSAETCH OYeHb KOHCEPBAaTUBHOM CpeJiU XUBOTHBIX. [l
M3MepeHUs KaKoro ¢u3nooruiecKoro napamMeTpa OHa BOSHUKJIA B X0O/le 3BOJIIOLUN?

2. Kak resbl, TpaHCKpUINLUS KOTOPbIX YCUIMBAETCS KOMIJIEKCOM 0esiKkoB A U B, BiUAIOT Ha
[JIAKOJIN3?

3. Kak resbl, TpaHCKpUINLUSA KOTOPbIX YCUIUBAETCS KOMIJIEKCOM 6esikoB A U B, BIUSIOT Ha
ks Kpe6ca?

4. K yeMy mnpuBeAyT 3aMeHbl OCTAaTKOB INpoJiMHa B Oejqke A Ha OCTaTKA aJlaHWHA?
[IpennosioxkuTe, yTO P-j0MeH He BMseT Ha CHOCOGHOCTD OeJika A cBA3bIBAaThCs € 6eKoM b
Y MHULUMPOBATh TPAHCKPUIILUIO.

5. K kakomy a¢pdekTy nprBesieT 06paboTKa KJIETOK XeJaToOpaMu xeJie3a?

6. H3BecTHO, 4TO BellecTBO “nukjgocnopuH A” aktuBupyeT 6esok B. K kakomy sddekxty
npuBeZieT 00paboTKa KJIETOK LIUKJIOCIIOPUHOM A?

7. HW3BecTHO HacJseJCTBeHHOe 3aboJieBaHHe YesJOBeKa, MPU KOTOPOM B KJIeTKax OTCYyTCTBYeT
6esiok I', conpoBoXarolleecss HapylLleHMeM peryJsalUu pocTa cocyzoB. [Ipeanosoxure, B
YyeM 3aKJ/II04aeTcs JaHHOe HapylueHue?

8. YueHble c03/ja/ M UCKYCCTBEHHBIN I'eH, KOJUPYIOLUN XHUMEPHbBIN 6€/I0K, KOTOPbIH COCTOUT

u3 ¢JiyopecueHTHOTO (cBeTsllerocs) 6eska u P-noMmeHa u3 6eska A. Ha cienyoem stamne
uccieno0BaTe/ M BHEC/IH JAHHBIM T'eH B 3yKapuoTH4yeckue KiaeTku JMHUU Hela Kyoto (oHu
yBepeHbl, 4yTo cuHTe3 MPHK c 3toro rena mnpoxoaut ycnemno). O 4eMm O6yzer
CBU/IETE/IbCTBOBATH SIPKOCTb CBEYEHUS KYJIbTYPbI?
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9. CyuTaeTcs, 4YTO BacKyJsgpusauusg omnyxosed (MX 006eCneyeHHOCTb KPOBEHOCHBIMHU
coCyJlaMH) SIBJSIETCS BaXKHbIM MPOTHOCTHYECKUM MapKepOM MpPOTeKaHWs 3aboJsieBaHUs.
WHakTHBUpyWOIlasg MyTauusg Kakoro ¢epMmeHTta Iukiaa Kpebca 4acTo NpUBOAUT K
NOBbIIIEHHOU MJIOTHOCTU KPOBEHOCHBIX COCY/I0B B OMYXO0JISIX?

OTBerT:
1. H3BecTHO, 4TO JjaHHAas CUCTeMa SIBJSETCH OYeHb KOHCEPBATHUBHOW CpeaH XUBOTHBIX. [l

I/I3MeiieHI/IH KaKorIro iliI/IBI/IOJIOI‘I/I‘{eCKOI‘O naliaMeTpa OHa BO3HHKJIA B X0/Ji€ 3BOJII'OI.[I/II/I?

2. Kak reHbl, TpaHCKPHUIILMs KOTOPBIX YCUIUBAETCS KOMILJIEKCOM 0esiKoB A U B, BAuAIOT Ha
TJINKOJIU3?

3. Kak resbl, TpaHCKpUINLUS KOTOPbIX YCUJIUBAETCS KOMIJIEKCOM 6esiKoB A U B, BaUAIOT Ha

LUKJI Kﬁe6ca?

4. K 4eMy npuBeAyT 3aMeHbl OCTAaTKOB INpoJiMHa B 6esJke A Ha OCTaTKH aJlaHWHA?
[Ipeanosioxute, 4To P-ToMeH He BJIMSAET Ha CIOCOOHOCTD Gesika A cBSI3bIBaThCs € 6esikoM b

N MHUIHWHWPOBATHb TPAHCKPHUIILHUIO.

5. K kakomy s3¢deKkTy npuBeJIeT 00paboTKa KJIETOK XeJaTopaMu »KeJie3a?

6. H3BecTHO, 4TO BelecTBO “IMKJOCIOpUH A” akTuBupyeT 6esok B. K kakomy sddekty
npuBeaeT 06paboTKa KJIETOK IIUKJIOCIOPUHOM A?

7. V3BecTHO HacJ/e/CTBEHHOe 3a60/ieBaHMe Yes0BeKa, IPU KOTOPOM B KJIeTKaxX OTCyTCTBYET
6esiok [', conpoBoXx/arolleecss HapyLUIeHUEM peryJsiliud pocTa cocyoB. [IpeanosoxuTe, B
4yeM 3aKJ/I04aeTcs] JaHHOe HapyleHue?

8. YuyeHble co3/1a/id UCKYCCTBEHHBIN Ir'eH, KOJUPYIOIIMN XHUMEPHbIM 6€/10K, KOTOPbIA COCTOUT
u3 ¢JiyopecueHTHOro (cBeTsllerocs) 6eska u P-noMmeHa u3 6eska A. Ha cienyoem stame
vccie[joBaTe/ M BHEC/IU JIaHHBIU TeH B 3yKapuoTudyeckue kiaeTku JuHUM HeLa Kyoto (oHu
yBepeHbl, 4To cuHTe3 MPHK c 3Toro rena mnpoxoauT ycnemHo). O 4eMm 6yaeT
CBU/IETEJILCTBOBATD IPKOCTb CBEUEHUS KYJIbTYPhI?

9. CuuTaeTcs, 4YTO BacKy/aspusanus onyxosed (MX 06ecnedyeHHOCTb KPOBEHOCHBIMHU
COCyJlaMM) fIBJISIETCS BaXXHbIM NPOTHOCTMYECKUM MapKepoM NpOoTeKaHWs 3aboJsieBaHUs.
WHakTHBUpyOIasg MyTauusi kKakoro ¢epmeHTa unukiaa Kpebca 4YacTo NpUBOJUT K
NOBBbILIEHHON JIOTHOCTHU KPOBEHOCHBIX COCY/I0B B OMYXO0JIS1X?
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3aganue C3 (ID 24) - Makcumym 7 6a/1/10B

PeaakrupoBanue PHK - nponecc uaMeHeHUs N0OC/1eA0BaTEJIbHOCTH HYK/1eOoTUA0B PHK yxe
Mocje TOro, KaKk OHa ObLJIa CHUHTE3HPOBAaHA B XoJe TpaHcKpunuuu. OAWMH U3 TUIOB
peJaKTUPOBAaHUA - Ae3aMUHUPOBAHUE A30THCTBIX OCHOBAHMI: aMMHOrpynmna a3oTHCTOrO
OCHOBaHHUsA 3aMeHsieTcl Ha Ketorpynmy. Ilepes BamMu moc/iesoBaTe/IbHOCTh B cepeAHHe
Kogupywiero yyactka MPHK ogHoro u3 6e/ikoB 4yesioBeKa. [lof4epKHYT IMTO3UH, KOTOPBIHI
noJBepraercsa Ae3aMUHUPOBAHUIO.

AGUAUAGAAUUACAGAAAAUGAUAUACAAAUUGCAUUAGAUGAUG

lF'eHeTHYECKHI KO;:

2 nosuums
1 ] 3

nosuumsa U ‘ : A G nosuuma

Phe | Ser | Tyr | Cys

U Phe | Ser | Tyr | Cys
Leu | Ser | stop | stop

Leu | Ser | stop | Trp

Leu | Pro | His | Arg
Leu | Pro | His | Arg
C | Leu | Pro | GIn | Arg
Leu | Pro | GIn | Arg

lle Thr | Asn | Ser
A lle Thr | Asn | Ser

lle Thr | Lys | Arg
Met | Thr | Lys | Arg

Val Ala | Asp | Gly
G Val | Ala | Asp | Gly

Val | Ala | Glu | Gly
Val | Ala | Glu | Gly

O>OCOP>OCOP>OCI®>OC

1. 3anumuTe NOC/AeA0BaTEJbHOCTh AMUHOKHUCJIOT, KOTOPAd MOJIy4YaeTCs MPH TPAHCJAALUUA 3TOTO
yuactka PHK 6e3 pegakTupoBaHusi.

2. 3anuiunTe NoCcJae0BaTeJIbHOCTb aMUHOKUC/IOT, KOTOpas M0JIy4aeTcs ocje peJaKTUPOBaHHUS.

3. Kakoii(1e) 13 KOHI|0B ABYX 6eJIKOB (I10JIy4eHHOT0 B OTCyTCTBHe peflakTupoBanus PHK v nocse
pesakTUpoBaHus) 6yaeT(yT) oauHakoBbIM(H): N-koHew, C-koHeL, UK 06a?

4. Kakoe a30THUCTOE OCHOBAaHHUE MOJTYYaeTCs NPH Je3aMUHUPOBAHUHU afleHUHA?

OTBerT:

1. 3anumuMTe MoCae0BaTEJbHOCTh aMUHOKHCIOT, KOTOpAsi MOJIYYaeTCs NMPU TPAHCISALMHU 3TOTO
actka PHK 6e3 pegakTupoBaHus.
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2. 3anuumuTe mocjeao0BaTeJIbHOCTb aMHUHOKHCJ/IOT, KOTOPAA IMOJIY4aeTCA I10CJIE peJaKTHPOBaAHHUA.

3. Kakoii(1e) 13 KOHI[0B IBYX 0eJIKOB (MOJIy4eHHOTO B OTCYTCTBHE peJakTupoBanus PHK u mocie
eJaKTUpPOBaHUs) 6yaeT oauHakoBbIM(M): N-koHel, C-KoHeL, WK 0o6a?

4. Kakoe a30THCTO€E OCHOBaHHE MOJy4aeTcsa NpHU JA€3aMHUHHNPOBaHNHU aﬂeHI/IHa?
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3aaanue C4 (ID 25) - MakcumymM 10 6a/110B

Bbl M3y4yaeTe TpaHCHOPT 6GesiKka X, 3aKOAMPOBAHHOIO fAJEepPHbBIM IeHOMOM JpOXKeBOH
KJIeTKH, B 3HAOIUIa3MaTUdeckuil petukysaym (JIIP). B oaHOM M3 3KCIEPpHMMEHTOB BbI
ouMilaeTre 6GeJIOK M3 KJETOK JByMs cnoco6amu. B mepBoM ciyyae Bbl paspyluaerte
APOAGOKeBble KJIeTKH, BblAesisieTe 6e/JIKOBYI ¢pakuuio, nocsie 4yero xpomarorpapuyecKuMu
MeTOAaMM Hu30aB/iseTech OT BceX 06esiKkOB KpoMme X. Bo BTOpoM ciyyae Bbl CHavaJja
noJjy4aete 4yucThbiii npenapat 3P ApoxKeBbIX KJIETOK M NMOTOM BbljeJseTe 6eJoK X U3
3TOro mpemnapara TeM »Ke CI0CO60M, YTO M B IepBOM cjy4yae. B oGoux ciy4yasx Bl
NOoJTBEepKAaeTe, YTO OYHUIEeHHBbIN 6e/10K X He COAEePKUT HUKAaKUX IPpUMeceu.

Jna  aHaim3a Maccel OGeska X Bbl  HMCHOJIb3yeTe O0esIKOBbIM 3jieKkTpodopes B
NOJIMAKPW/IAMHMAHOM reJjie B JAEHAaTypUPYWIIMX YCJAOBUSX. JTAa NpoLeAypa COCTOUT U3
HECKOJIBKMX 3TaIlOB.

1) K 6esiIKy A06aBIAOTCA AoAenWICy/ibdaT HaTpusa (JeHaTypupyeT 6e/0K, IPOYHO C HUM
CBA3BIBASCh U NPHUAAET MNOJIyYMBIIEMYyCsl KOMIUIEKCY OTpULLATe/bHbIA 3apsaja) U Oera-
MepPKanTOo3TaHoJ (pa3pymiaeTt AUCy/ibpHHbIE CBS3U B 6eJKe).

2) MosiyynBmWIasicA CMeCb BHOCUTCA B MOJIMAKPWJIAMHUJHBIN rejib, HAXOAAILIUNCA B KaMmepe
AJiA 371eKTpodopesa (3anoJiIHeHa celyaJbHbIM PACTBOPOM M MMeEeT JABa 3JIEKTPOoJa: KaToj,
U aHOJ).

3) Bxk/IHOYAT 3JJIEKTPUYECKUH TOK. 3apspkeHHble OeJIKM I1OoJ  BO3JelCTBUEM
3JIEKTPUYECKOro IMoJid NepeMelalTcd B TOJe NOJUAKPW/IAMHUAHOIO rejsd, HNpUYeM
NOJBM>KHOCTb 0€/IKa 3aBUCHUT OT €ro Macchl: YeM OHAa MEHbIIE, TEM ObICTpee nepeMelLaeTcsa
O0eJIKOBas MOJIEKY.JIA.

4) Yepe3 HEeKOTOpPOe BpeMs TOK BbIK/JIKYAIOT, rejib NPOSBJSIOT KpacuTeJeM, U30MpaTeaIbHO
CBAI3BIBAKOILUM O€JIKM.

Bbl BHOCHTE B reJjib Tpu Npoosbl: I - 6es10K X, BblA€e/IeHHbIA U3 LebIX Ki1eTokK; Il - 6enok X,
NMOoJIy4YeHHbIA U3 ouynieHHoro npenapara JIIP; III - To e, yto u I, HO 6e3 A0GaB/IeHUA K
O0eJIKy OeTa-MepKanTO3TAHOJIA mepep 3JjeKTpodopernyeckuMm pasaesieHueMm. PesysibTrart
CBOEro 3KCIlepUMeHTa Bbl BUAWTE HA PUCYHKe.

KaTopg
| N °"eA

1. B KaKy0 CTOpOHY /i BUTa/JIUCh 6€JIKK BO BpeMs ajiekTpodope3da? KpaTKo nosicHUTe CBOU OTBET.

2. [loyeMy B nepBOM A0POXKKe ABa TUMA Oesika X, pa3/iM4aroUiyMxcs Mo Macce, a BO BTOPOU — TOJIbKO
OJJUH?

3. YTo npoucxoauT c 6eJIKOM nocJje TpaHcnopra B II1P?

4. O6bsIcCHUTE NOSIBJIEHVE BEpPXHEN M0JIOChI B TPEThEU JOPOKKE.
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OTBer:

1. B Kaky1 CTOpOH ABUT'aJINCb 6esIKH BO BpeMs ajieKTpodopesa? KpaTKo nosicCHUTE CBOH OTBET.

2. [loyeMy B nepBoO# AOPOXKKe /iBa TUIA 6eJika X, pa3/IM4yaroLUXcs [0 Macce, a BO BTOPOH — TOJIBKO
oJuH?

3. YTo npoucxo UT Cc 6eJIKOM Iocje TpaHcnopTa B I1P?

4. O6'bSICHUTE MOsIBJIEHWE BEepXHEM I0JIOChI B TPEeThel JOPOKKe.
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3aaanue C5 (ID 26) - MakcumyM 9 6a/1/10B

B BeTepHHapHYI0 KJIMHUKY 06paTH/IACh X03HKa Ko6e . OHA »KaJ/IoBaJslaCch Ha TO, YTO HUKAK
He MOXXeT MNOJIyYYUTh NOTOMCTBO OT cBoero Jw6umuna. Hu oaHa M3 Tpex BSI3OK He
3aKOHYMJIaChb 6epeMeHHOCThI0. [IpU 0cMOTpe )KUBOTHOTO BETepUHAPHBIA Bpay OTMETUJI, YTO
K0GeJIb HECKOJIBKO KPYIHee, YeM CpeJHUe NMpeACTaBUTEe N ero Nopojbl.

3aTeM OH B35/ JAJid aHa/JAU3a KJIETKH CJAU3UCTON O0O6O0JIOYKM IMOJIOCTA PTa COOAKH,
NPUroTOBHJI MNpenapaTr, OKpacWJ M paccMOTpes B MHKpoOcKom. Pe3yjbTaTbl aHa/JM3a
MO3BOJIMJIM BETEePUHAPY CAe/IaTh MPEAINOJI0KEeHHE O IPUIMHe 6eciiogusi. YTo6bl U3JI0KUTH
X035IliKe CyTh CBOEro mnpejmnoJioyKeHHsl OH CXeMaTHYHO HapHCOBaJ KJIETKHM eé MUTOMIA, a
TaK>Ke KJIETKH 3J0POBbIX CO6AK, MY>KCKOTO M >KEHCKOT0 1MoJIa.

?

B

PucyHnok 1

KneTku ca1m3ncToi 060/109KU MOJIOCTH pTa.
A - 310poBO# COGAKK MY?KCKOTO M0J1a.

b - 310poBo#i cO6AKHU KEHCKOTO MOoJIa.

B - Kobeusis, cTpazatolero 6ecrnaiojueM.

1. Yto 0603HaY€HO Ha PUCYHKE BONPOCUTETbHBIM 3HAKOM?
2. Tlouemy 3TO 0Opa3oBaHHE OTCYTCTBYET B KJIeTKaxX 3l0p0OBOro camua?
3. Kakoe npegnoJsioxkeHue cziesiajl BeTepUMHapUi Bpay 0 NpUYrHe 6eCcioivs >XUBOTHOT0?
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35 38 X

A1 yTOYHEeHMA AuarHosa co6ake OblJ CAe/IaH elle OAMH aHA/IM3, pe3yJ/IbTaT KOTOPOro
npuBeJeHbl Ha pPUCYHKe 2. 3HasA, YTO HOpPMaJ/IbHOE YHUCJI0 XPOMOCOM y coGaku 78,
paccMOTPUTE PUCYHOK M OTBEThTe Ha BONPOCHI.
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4. CKOJIbKO XpOMOCOM y K0beJid, cTpaZiawollero 6ecnioauem?

5. Kakue oTKJIOHEHUS UMeeT ero XpOMOCOMHBIN Habop?

6. Ilo kako¥ MpUYKMHEe BO3HUKJIO 3TO HapylueHue?

7. HenpaBusbHast paboTa KaKUX BHYTPHUKJIETOYHBIX CTPYKTYp MoOIJIa HPUBECTH K TaKOMy
HapylleHUto?

OTBerT:

1. Yto 0603Ha4YEHO Ha IiI/ICiHKe BOHIiOCI/ITeJIbeIM 3HAKOM?

2. IloueMy 3TO 06pa3oBaHUE OTCYTCTBYET B KJIE€TKaX 340pOBOTI'0 caMua?

3. Kakoe npeanoJsioxkeHue caesaja BeTeprHapHUH Bpad o NpUYHHE 6eCIIOAUS 2KUBOTHOT'0?

4. CKOJIbKO XpOMOCOM y KabeJisi, CTpajiatoliero decrioauemMm?

5. Kakue OTKJIOHEeHUT UMeeT ero XﬁOMOCOMHbIﬁ Ha60i?

6. 1o kako¥ NpUYMHE BO3HUKJIO 3TO HapylieHue?

7. HenpaBuJibHast paboTa KaKUX BHYTPUKJIETOUHBIX CTPYKTYP MOTIJIa IPUBECTH K TAKOMY

Hapimeﬂmo?
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