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Yactse A. TecToBble 3aaHUSA C BBIOOPOM OJHOT'0 BEPHOI'0O OTBETa

Bo Bcex 3asiaHUAX JaHHOM YacTU B HavaJle U/ieT yCJI0BUE, a 3aTeM YeThIpe BapUaHTa OTBETOB (IOJ
oykBaMu oT A 0 D). YyacTHMKaM Heo6X0J4MMO ONpeJe/UTh, KaKOM OJIMH U3 BapHaHTOB OTBeTa
ABJISIETCA BEPHbIM (MOAXOAUT MoJ GOPMYJUPOBKY 3aZjaHusd). B KaxxJA0M 3aZlaHUM MOXeT ObIThb
TOJIBKO OJJMH NPaBUJIbHbIN BapHaHT oTBeTa. Ps/10M c HOMepOM Bompoca NpoCTaBIeHO KOJUYeCTBO
6a/1J10B, KOTOPbIE YYaCTHUK MOJy4aeT 3a PaBUJIbHBINA OTBET: €CThb JjB€ CTOUMOCTHU — 110 1 6asiy u
1o 2 6asa.

CucreMa OLl€HKU:
3a KaXk/Jblil BEPHO YKa3aHHbIM OTBET — 1 usn 2 6asia
3a Kak/1blil HEBEPHO YKa3aHHbIN oTBeT - 0 6a/1/10B
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3aganue ID 2 - 1 6a/n

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

CBeT - OJMH M3 CaMbIX AWHAMH4YHbIX GaKTOpPOB cpejbl. B pacTuTe/IbHBIX CO06IIECTBAX
Ce30HHasA JAMHAMHMKa CBETOBBIX yCJOBHUH 3aBHCUT B TOM 4YHCJe U OT (PEeHOJOru4ecKoro
COCTOSIHMS BUAOB-CpeAooGpa3oBaTeieil. Huxke nokaszaHa 4acTh CXeMbl CE30HHOU JUHAMMUKH
OCBELLleHHOCTH B Pa3/IMYHBIX PACTUTEJIbHBIX c0061ecTBaXx (3a 100% npyHATA OCBEL,EHHOCTD
Ha OTKPBITOM MecTe).
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BHUMaTe/JIbHO paccMoTpuUuTe rpa(])mm H Bbl6epI/ITe BEpPHOE€ YTBEPXKACHUEC:

Bapuanm 1:

A) T'paduk 1 cooTBeTcTByeT arpoueHo3y (MoJito XJeOHbIX 3/1aKOB), TaK BCE pacTeHUs IPUMEPHO
O/IHOM BBICOTBI U HE3HAUYUTEJIbHO 3aTEHAIOT APYT ApPYra;

B) T'paduk 2 cooTBeTCcTBYeT AyOpaBe, Tak Kak B JAHHOM COOOLIeCTBe /jBa CBETOBbIX MaKCUMyMa —
BECEeHHUU U OCEHHUH;

C) T'paduk 3 cOOTBETCTBYET €JIbHUKY, TaK KaK B JAHHOM CO0611eCTBe TPaBIHOU MOKPOB U MO POCT
B YCJIOBUSIX CUJIbHOTO OCBEIlleHUs1 HAaXOASATCS TOJbKO BECHOM;

D) TI'paduk 3 cooTBeTCTBYyeT AyOpaBe, TaK KaK B JAHHOM COOOIIECTBE JIBa CBETOBbIX MAKCUMYyMa —
BECEHHHUH U OCeHHUH;

Bapuanm 2:

A) Tpaduk 1 cooTBeTcTByeT arpoueHo3y (MmoJito X/JeGHbIX 3JIaKOB), TaK KaK B 3aTeHeHUe
IIOCTOSIHHO B TeYeHUe BCEro rojia;

B) T'paduk 2 cooTBETCTBYET €JI0BOMY JIECY, TaK KaK B TeUeHHe BereTalMOHHOTO Ce30Ha /0 MOYBbI
goxoaut MeHee 10 % cBeTa;

C) T'paduk 2 cooTBeTCTBYeT AyOpaBe, TaK KaK B JaHHOM COOOIECTBE /IBa CBETOBbIX MAKCUMYyMa —
BeCEeHHUH U OCEHHUH;

D) TI'paduk 3 cooTBeTCTBYeT AyOpaBe, OCJI€e ONaJleHUs] JUCThEB C [yOOB, pacTeHUs1 B TPaBSHO-
KyCTapHUYKOBOM fIpycCe M0JIy4aloT MaKCUMaJIbHOe OCBelleHHe 3a BECb F0/;
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Bapuanm 3:

A) T'paduk 1 cooTBeTCcTByeT arpoueHosy (moJito X/JeOHbIX 3JIaKOB), TaK KaK B 3aTeHeHUe
IIOCTOSIHHO B TeYeHHe BCero roja;

B) TI'paduk 2 cooTBeTCcTByeT AyOpaBe, Tak Kak B JAHHOM COOOLIECTBe JjBa CBETOBbIX MaKCUMyMa —
BEeCEeHHUH U OCEHHUH;

C) T'paduk 2 cOOTBETCTBYET arpoLeHo03y — MOJII0 € I0CeBAMHU 03UMBbIX X/JIeOHBIX 3/1aKOB, B JAHHOM
COO00I1[eCTBE /|BAa CBETOBbIX MAKCUMyMa — BECEHHUHN U OCEHHUM;

D) TI'paduk 3 cOOTBETCTBYeT eJIbHUKY, TaK KaK B JaHHOM CO0011eCTBe TPABAHON IOKPOB U O POCT
B YCJIOBUSIX CUJIbHOTO OCBeIlleHHUsl HAaXOAATCS TOJbKO BECHOU;
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3aganue ID 3 - 2 6a/1a

O6bwas 0414 8cex apuaHmMos yacms 80nNpoca:

OAHUM M3 IepBbIX Ha3e€MHBIX COCYAUCTBIX paCTeHUH ABJIAeTCcAa puHuA (Rhynia). 3To pacTeHue
AOCTHUraso BoICOTHI 20 cM. OT eé JUXOTOMHUYECKH BETBALUXCA PU3OMOB BEPTUKA/IbHO BBEpX
NOAHUMAJ/IMCh UMJIHHAPUYECKHMe, IJajKue, Oe3/IMCTHbIe OCH: CTepU/IbHble M Hecylue
TepMUHaJ/IbHbIE CNIOPAaHrud. HekoTopble HaleHHbIe 06pa3Lbl MO3BOJIAKT HUCCAEA0BATh U
BHyTpPEeHHee CTpOeHMe AAHHOI'0 PAacTeHMs. YCTAHOBJIEHO, YTO CTe/ia PUHUM Obl/Ia YCTPOEHA
OYeHb NIPUMHUTHUBHO.

HOCMOTpI/lTe HA PUCYHKH U YKAXKHUTE THUII CTEJIbI, CBOMCTBEHHbIN PHUHHMU:

Bapuanm 1:

A) Tannocrena - cTesa, COCTOALIASA U3 TsKa LEHTPAPXHOM KCUJIEMBI (CaMble IepBble 3JIEMEHTHI —
npoTokcuieMa - AuddepeHIUPYIOTCS B LIEHTPaJIbHOW 4acTH TsKa 00pa30BaTeNbHOU TKaHH),
OKPY>XeHHOT0 pJI03MOM, KOTOpasi OrpaHUYeHa MapeHXUMOMN NepBUYHOU KOPBI;

B) CosieHOKCuMSA - CTeJia, BHYTPEHHSS 4acTh KOTOPOUM 3aHATA NAapeHXWMHOU cep/lleBUHOMH, a
pacnoJiokeHHas BOKPYT Hee KCryieMa OKpy»KeHa $J10aMOoH;

C) IdycTesia HEMYYKOBOT'O CTPOEHHUS], BOKPYT CEP/ILIEBUHBI MOC/eJ0BATEJIbHO PACHIOJIOXKEHbI CJI0U
KCUJIEMbI, KaMOUs U PJI03MbI;

D) ATtakTocTesia - THUI CTeJibl, XapaKTePU3IYIOUIUNCA O6OJIbLUIUM YHUCJIOM OecrnopsijouHO
pacnoJ/ioKeHHbIX Ha MOMNEpPeYHbIX Cpe3axX CTeb/ied 3aKpbIThIX KOJIJIATEPaJbHbIX MPOBOASAIIUX
My4YKOB;

Bapuanm 2:
A) dycTtena - TUN CTesbl, B KOTOPOM OTKPbIThble KoOJIJIaTepa/ibHble MNPOBOAALUE NYYKH
pacnoJioxKeHbl Ha MONMEPeYHbIX Cpe3ax B OJJUH KPYT;
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B) AkTUHOCTesa - TS 9JK3apxHOW (caMble mepBble 3JIeMEHTbl - MPOTOKCUJIeMa -
AnbdepeHIUPYIOTCA K3 HapPYXKHbIX KJIETOK TsXa 00pa30BaTeJbHOM TKaHM) KCUJIeMbl Ha
[IONIepeYHOM Cpe3e UMeeT JIONAaCTHbIe OUepPTaHHUs, BOKPYT KOTOPOro pacnoJiokeHa $pJioaMa;

C) Tansocrena - cTesa, COCTOsAILAsA U3 TSAXKa LIEHTPAPXHOW KCUJIeMBI (caMble NepBble 3JIeMEHTHI —
NpoTOoKcuaeMa — AUPPEPEHIIUPYIOTCA B LIEHTPAJbHOW 4YaCTH TsKa 00pa3oBaTeJbHOM TKaHH),
OKpYy»KeHHOT0 $JI03MOM, KOTOopasi OrpaHUYeHa MapeHXUMOU ePBUYHON KOPbI;

D) CosieHocTenusi - CTesa, BOKPYr CepALEeBHHbl KOTOPOW NOC/Je0BaTeJbHO pPaCIOJIOXKEHDI
BHYTpPEHHUE 3HJI0/lepMa, NepUuLUKI, $pJi0o3Ma, Jajlee KCUIeMa U HapyKHble $pJio3Ma, MEPULIUKII,
3HJO0AepMa.

Bapuanm 3:

A) 3dyctena - TUD CTesJbl, B KOTOPOM OTKpBITble KOJlJaTepajibHble NPOBOJSALIME MYYKU
pacnoJ/ioKeHbl Ha MONlepeYHbIX Cpe3ax B OUH KPYT;

B) /JlukTHocTena - TUN CTeJibl, IPOBOASAILAS CUCTEMA KOTOPOM MMeeT BU/J, CETYATOTO LUIUH/PA,
s4Yeu KOTOPOH COOTBETCTBYIOT JIMCTOBBIM MPOPbIBAM, Ha MOMEPEYHOM Cpe3e TSKU NPOBOASIIHUX
TKaHeW (MepuCTeJibl), pacloJioXKeHbl IPEPBIBUCTBIM KOJIbLIOM;

C) ConeHocrtenusi - cTesJa, BOKPYT CepAlleBUHbI KOTOPOM IMOCJe0BaTeJbHO PaCHOJI0XKEHBI
BHYTpPEHHUE 3HJ0/lepMa, NepULUKI, PpJi03Ma, Jajlee KCUIeMa U HapyKHble $pJio3Ma, NEPULUKII,
3HJ 0/ epMa;

D) TamuocTesa - cTesa, COCTOSAAIAS U3 TSXKA LIEHTPAPXHOU KCUJieMbl (caMble MepBble 3/IEMEHThI —
npoTokcugeMa — AUbepeHIIUPYIOTC B LIEHTPaAJbHOW 4YacTH TsKa 00pa3oBaTeJbHOM TKaHH),
OKpY>XeHHOT0 (pJI03MOM, KOTOpasi OrpaHUYeHa NapeHXMMOM NepBUYHOU KOPBI;
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3aganue ID 5 - 1 6a/n

O6was da5 8cex eapuaHMos yacms 80npoca:

Hepeako Ha mnpujaBKax IBETOYHbIX Mara3mHOB MOXXHO BCTPETHTb SPKHUE KaKTYChl
ruMHOKa/IMuuyMbl (Gymnocalycium Pfeiff. ex Mittler), cre6esib KOTOpPBIX He COAEPKHUT
xJiopodpu/yla, a NOTOMYy He MOXKET MNUTAThCAd aBTOTPOQHO. PacmosioKeHHbINI HUXKe
TpexrpaHHbIA KaKTyc ruonepeyc (Hylocereus) o6ecneynBaeT NMTaHME TAKOTO «Mapa3uTar.

MeToa, yale Bcero HCHOJI]:SYEMI:Iﬁ AJIA Pa3MHOKE€HHUA TMHMHOKAJINIIMYMOB, HA3bIBA€TCA:

Bapuanm 1:

A) HHOpuauHr;

B) I[IpuBuBKa no4KoH (OKyJUPOBKA);

C) IlpuBuBKa YepeHKOM (KOMyJUPOBKa);
D) OTBojaKa;

Bapuanm 2:

A) OtpaneHHas rUOpPUAU3AIUS;

B) HckyccTBeHHbIN MyTareHes;

C) IIpuBuBKa YepeHKOM (KOMyJUPOBKa);
D) YepeHkoBaHHUE;

Bapuanm 3:

A) TlpuBHBKa YepeHKOM (KOMYJHMPOBKA);
B) IIpuBuBKa no4koM (OKyJIMpPOBKA);

C) YepeHkoBaHHUE;

D) IlaceiHKOBaHUe;
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3aganue ID 6 - 2 6a/1a

O6was da5 8cex apuaHmMos yacmsos 80npoca:

KopHeBHLle - 3TO BMAOU3MEHEHHbIH NOJA3€eMHBbIA NoGer, o6ecneyMBAKIIMI 3amacaHue
NUTaTe/JIbHBIX BeleCTB M paccesieHe. [[o mpoucxoXKJAeHWID KOPHEBHUILA JesIIT Ha JBe
rpynmnbl: 3nUreoreHHsle (HanpuMep, Kak y 3eMJIAHUKU JiecHOU (Fragaria vesca L.) Ha puc. A)
U TUnoreoreHHble (HampuMmep, Kak y nbipesa noJssydero (Elytrigia repens L.) Ha puc. B).
JnureoreHHble KOpPHeBUILA (GOPMHUPYWTCA B pe3yjbTaTeé NOCTENEHHOTr0 MOrpyKeHHus
Ha/J3eMHOM 4YacTH mnoGera B TPYHT, B TO BpeMs KaK THUINOreoreHHble KOpPHEBHILA
dopmupylorca u3 HaxoAAIUXCA MO, 3eMJIel oYeK.

W R A 5

- )

) e

PaccmoTpuTe WIIOCTPaLMI0 U ONpeJe/uTe, KaKkoe U3 NMPHUBEJEHHBIX CYXKJeHUU MO3BOJIUT
JLIOCTOBEPHO PAa3/IMYMTh 3MU- U TUNIOreoreHHoe KOPHEeBHUILa:

Bapuanm 1:

A) JdnureoreHHOe KOpPHEBHUIIE XapaKTEPHO /IJIsl paCTEHUH CO CTEpPKHEBOW KOPHEBOU CUCTEMOH, a
TUIIOTEeOreHHOEe — C MOYKOBATOU;

B) 3JnureoreHHoe KOpHEBHUIE MOXET ObITh 06PA30BaHO TOJIbKO KOPOTKMMH MEX/I0Y3JUSIMH, a
IrMIOTeOreHHOE — TOJIbKO JIJIMHHBIMUY;

C) B y3/ax anureoreHHOro KOpHeBHUIA PACNOJIaraloTCsl OCTAaTKH YepPeLIKOB JIUCThEB CPeJUHHOMN
dopmManuy, a B y3siaX TMIOTe€OTeHHOTO KOpPHEBHIIA — TOJIbKO YelllyeBHJIHbIE€ JIMCTbS HU30BOU
dbopmanuu (kaTadpuiibl);

D) l'unoreoreHHoe KOpHeBHUIe B OTJWYMe OT D3MUIeOreHHOTo obecneyuBaeT BeTBJIEHUE
Mo6eroBOy CUCTEMBI;

10
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Bapuanm 2:

A) B y3s1ax 3nMreoreHHOro KOPHEBUINA PACHOJIAraloTCs OCTATKU YEPEIIKOB JIMCThEB CPeUHHON
dopmanuy, a B y3/jax TUNOreOreHHOr0 KOPHEBMIA — TOJIBKO 4elllyeBUJHble JIMCTbsl HU30BOW
dopmanuu (kaTadpuisl);

B) OnureoreHHoe KOpHeBMILe XapaKTePHO AJis1 By OJIbHBIX PacTE€HUH, a TUIIOTeOreHHOoe — /IS
O/IHO/I0JIbHBIX;

C) OnureoreHHoe KOpPHEBWILE XapaKTEPHO TOJIBKO JJi1 pPacTeHUH C pPO3ETOYHBIMU U
[I0JIypO3€TOYHBIMU I06eraMH, a THUIOreOreHHOe - TOJIbKO [iJJIsi PacTeHUW C yAJUHEHHBIMHU
no6eraMuy;

D) T'unoreoreHHOe KOpPHEBHUILE B OTJMYUE OT 3MUTEOT€HHOTO CJIYXKHUT [Jisi BEereTaTUBHOTO
pa3MHOXeHUS;

Bapuanm 3:

A) 3SnureoreHHOe KOpHEBHILe XapaKTEPHO AJS1 ABY/JOJbHBIX PaCTeHUH, a TUIIOTeOTeHHOoe — JJIs
O/JHOJI0JIbHBIX;

B) OnureoreHHOoe KOpHeBUIe MOXeET ObITb 00Pa30BaHO TOJIbKO KOPOTKHMMHU MEXJ0Y3JUAMH, a
TUMIIOreoreHHoe — TOJIbKO JJIMHHbIMUY;

C) Y anureoreHHOro KOpHeBHUIILA HAKUO0JI€€ MOJIOI0M y4aCTOK PACIOJIOKEH OJIMKE K TOBEPXHOCTH
TPYHTa, a y TUIIOTEOTEeHHOI 0 — OJIM»Ke K OCHOBaHMIO N06era;

D) B y3/iax snuMreoreHHOro KOpHeBHIlla PacloJiaraloTCsl OCTaTKU YepellKOB JINCThEB CpeJMHHOU
dbopmanuy, a B y3JjiaXx TMIIOTeOTEHHOIO0 KOPHEBHILA - TOJIBKO 4YellyeBHUJHble JIUCTbSl HU30BOU
dopMauuu (kaTadpuibl);
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3azanue ID 8 - 1 6a/n

O6was da5 8cex apuaHmMos yacmsos 80npoca:

HUH}y30pum poga Kosenc (Coleps) - 06b14HbIEe 06UTATE/IN CTOSIYUX BOJ0EMOB, OHU BCESIAHBI
M 4YacTo BBICTYNAOT B POJIM MHUKPOCKONMHUYECKUX MNAJZAJbUIUKOB.  OT/IMYUTENbHAsA
0COGEHHOCTh 3TUX HMHQPY30puUil - HEOOGbIYAWHO Pa3BUTBIM KOPTEKC (BHYTPUKJIETOYHBIN
NMOKPOBHBIN KOMILJIEKC, UMEKIIUNCA Yy G0JIbIIMHCTBA MHPY30pUH), KOTOPBIA Yy KOJIENCOB
VKpeIUleH IUIaCTHHKaMM M3 Kap6oHaTa Kajibuusa. Ha ¢opmMupoBaHMe Takoro kapkaca B
OHTOreHe3e YXOAWUT JOBOJIbHO MHOro BpeMeHU. Kak u Jpyrue MHQPY30puM, KOJIENCHI
Pa3MHOXKAKWTCSI OWHAPHBIM JeJIeHMeM, a IO0JIOBOM MpOLEeCcC OCYLLeCTBJ/ASIOT MNyTeM
KOHBIOTALUM.

BbiGepuTe BepHOEe yTBEePKAEHHE 0 KOJIeNcaX, U306paKEHHBIX Ha UJLIIOCTPALUSIX:

Bapuaum 1:

A) Hawnnmoctpayusax 1 v 2 noka3aHbl pa3Hble CTaiUU JieJIeHUs Y KOJIENCOB;

B) Ha wuntoctpanuuu 1 Kosienchl OCylecTB/SIOT KOHbIOTALMIO, a HA WIJIOCTPALUU 2 — [leJIeHUE;
C) Kousencel Ha WJIIOCTPALlMK 2 UMEIOT rallJIOWHble MUKPOHYKJIEYCh], @ HAa WJJIIOCTpayuu 1 -
JUILJIOUIHBIE;

D) KoJsemncel 6oJiee pOJACTBEHHblI MHOTOKJIETOUYHBIM >XHBOTHbBIM (Metazoa), 4eM BbICIIUM
pactenusim (Embryophyta);

Bapuaxnm 2:
A) Hawunniocrpanusax 1 v 2 noka3aHbl pa3Hble CTa/[UM KOHBIOTALIUU Y KOJIETICOB;
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B) KoJsencel Ha uiOCTpanMyd 2 MMEIOT ramnjouJHble MUKPOHYKJIEYChl, @ Ha WIIOCTpayuu 1 -
JUILJIOU/IHBIE;

C) Hawnoctpauuu 1 KoJienchl OCyIIeCTBJSIOT KOHbIOTAIMIO, 2 HA UWIJIIOCTPALUU 2 — [leJIEHUE;
D) KoJsencel UMEIOT MJIaCTUHYATbIE KPUCTbI B MUTOXOH/PUSX;

Bapuanm 3:

A) Hawunnroctpanusax 1 v 2 nokasaHbl pa3Hble CTa/iUM JieJIeHUs Y KOJIENCOB;

B) Ku3HeHHBbIN LIMKJI KOJIENCOB ranjiopasHblid C 3SMTOTUYECKON peAyKIUEeH;

C) Kousencel npuHaanexar k cyneprpynne CtpameHonuisl (Stramenopiles);

D) Ha wuntoctpanuu 1 Kosienchl OCyIeCcTBJISIOT KOHbIOTALMIO, @ HAa UWJIIOCTPALUU 2 - [leJIEHUE;

13



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aganue ID 9 - 2 6a/1a

O6was 015 8cex 8apuaHmMoO8 4acms 80nNpoca:

Ha wmiocTpanyu u306pakeHbl pa3JiMyHble CTaAUM )KU3HEHHOT 0 IIMKJIa OAHOr0 OpraHusma
(MacTat He COG/I/EH).

BbiGepuTe BapUaHT OTBETA, IAe CTaAUU NepevyucJeHbl B MPAaBUJIbHOM MOPSAKE MO XOAY
»KU3HEHHOT0 IUKJIA, U MPHCBOEHHbIE UM ONMMCAaHUS BepHbI. [Ipy 3TOM TOUKa HayaJ/ia MKJ/Ia He
Ba)KHa, HE0O6X0JUMO TOJIbKO, YTOOBI BEPHO ObL/I YKa3aH NOPSAOK CMEHbI CTaUM.

Bapuanm 1:

A) 3 -wuMeeT ouH ryas, 1 - IMYKMHKA HAYIJIMYC, 2 - MUTAETCHd Kak QUAbTPATOP;

B) 3 - JiMuYMHKA HAyIJHyC, 2 - HUMeeT TUNepPTPOPUPOBAHHYIO KYTUKYJY, YKpPeEIJEHHYIO
KapOboHAaTOM Ka/iblus (M3BeCTHSAKOM), 1 - He MNMUTaeTcs, >XMBET HA 3alace, HAKOIJIEHHOM

npeAblAyuie cTajuen;

C) 2-uunpucoBu/iHas JUYKMHKA, 1 — JIaBaeT, BOCHOBHOM, 32 CUET JIBUXKEHUSI aHTEHH, 3 - IJIaBaeT,
B OCHOBHOM, 3a CUeT JIBUKEHHUS aHTEHH;

D) 2 - uMeeT OJIUH U3 CaMbIX AJUHHbBIX (OTHOCUTEJIbHO Pa3MePOB TeJsa) MY»KCKHUX KOMYJIITUBHBIX
(COBOKYNHTENIbHBIX) OPraHOB CpeJiu KHUBOTHBIX, 3 — 0OUTAET B IJIAHKTOHEe, 1 - IUIPUCOBUHAS
JINYHHKA;

Bapuanm 2:
A) 1 - uMeeT JBa CJI0XHBIX I'J1a3a U OJUH NMPOCTOH, 2 — UMeeT TMNepTPOPHUPOBAHHYIO KYTUKYIY,
YKpeINJIEeHHY0 KapOOHAaTOM KaJbLius (MU3BECTHAKOM), 3 —~LIUIIPUCOBU/AHASA JINUMHKA;
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B) 1 - msaBaeT, B OCHOBHOM, 3a CYEeT JBW)XXEHHWS TYJOBHUIIHBIX HOr, 3 - WHUTAITCA
GUTONIAHKTOHOM, 2 — B3pocJasi 0COOb;

C) 2 -wuMeeT OJJUH U3 CaMbIX JJINHHBIX (OTHOCUTEJBHO Pa3MEPOB TeJIa) MYKCKHUX KOMYJISITUBHBIX
(COBOKYNHUTEJ/IbHBIX) OPTraHOB CpPeJIN >KUBOTHBIX, 3 — OOUTAET B MJAHKTOHE, 1 — IUNPUCOBUAHASA
JIMYUHKA;

D) 2 - nutaetcd Kak ¢puabTpaTop, 1 — UMeeT JiBa CJOXKHBIX IJ1a3a U OJUH MPOCTOH, 3 — IMUMHKA
HaAYTJINYC;

Bapuaum 3:

A) 2 - vyMeeT O/IMH M3 CaMbIX JAJIMHHBIX (OTHOCUTEJIbHO Pa3MepOB TeJla) MY»KCKUX KONYJIATHUBHbBIX
(coBOKynHTe/JbHBIX) OPraHOB CpeJiM >KUBOTHBIX, 3 — 0OUTAeT B IJIAHKTOHe, 1 - [UIIPUCOBUAHAA
JIMYMHKQ;

B) 3 - JMuMHKa Haymiauyc, 2 - HMeeT TUNepTPOPUPOBAHHYK KYyTHUKYJy, YKpeIlJIeHHYIO
KapOOHAaTOM Ka/bLus (M3BeCTHAKOM), 1 - He NHTaeTCsd, >XUBET HaA 3amace, HAKOIJIEHHOM
npeAblayuie cTauen;

C) 3 -wumeeT oaMH rzas, 1 - nuiaBaeT, B OCHOBHOM, 3a CYET ABUKEHUS aHTEHH, 2 — B3pocJas 0Co0b;
D) 2 - nuTaeTca Kak puabTpaTop, 1 - MMeeT JBa CJOXKHBIX I'/lada U OJUH NMPOCTOH, 3 — IMUMHKA
HayIJINyC;
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3aganue ID 11 - 1 6aa

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

3ooreorpadus —- HayKa 0 3aKOHOMEPHOCTAX reorpagpuyecKoro pacnpocTpaHeHus )XKMBOTHBIX
Ha NMOBEPXHOCTH 3eMJIM M B aKBaTopuu MHUpOBOro okeaHa. B Tom 4ucie, 30oreorpadsl
HU3YYAKT KaKHue (l)aKTOpbl cpeabl OKAa3bIBAKOT BJIMAAHHE HA OPTaHU3MBbI.

1 - ®enek (Vulpes zerda) 2 - Kopcak (Vulpes corsac) 3 - Ilecewn (Vulpes lagopus)

IlocmoTpuTe, moxaayucra, Ha ¢ororpadum U BbiGepeTe, KaKoe 3KOJOro-reorpapudeckoe
NMPaBUJIO OHO UJIIOCTPUPYET:

Bapuanm 1:

A) IlpaBusno BeprmaHa: cpefy cxoJHbIX GOpPM TIOMONMOTEPMHBIX (TEMJIOKPOBHBIX) >KUBOTHBIX
HauboJsiee KPYNHBIMU ABJAIOTCA Te, KOTOpbIE »KUBYT B yCJI0BUAX 00Jiee X0JI0JHOr0 KJMMaTa — B
BbICOKMX ULIMpPOTaXx WJM B ropax. [IpaBUJI0 OCHOBaHO Ha MpeJIoJIOKEHUH, 4YTO 0011as
TEeNJIONPOJYKIMS Y TOMOMOTEPMHBIX BU/IOB 3aBUCUT OT 00'bEMa TeJla, a CKOPOCTb TEIJIOOTAA4YU —
OT IJIOLA/IH €ro NOBEPXHOCTH;

B) IllpaBusio PeHya: 3aKOH a/JZIOMETPUU, PacCMATPUBAIOLIMN B3aUMOCBS3b MEX/y CTeNeHbIO
II0JI0BOT'0 AMMOpQH3Ma N0 pa3Mepy TeJsla U OTHOCHUTEJIbHBIM pa3MepoM caMLoB U caMokK. Cpeju
MHOTHUX POJICTBEHHbIX BHUJOB AUMOpP(HU3M MO pasMepy OyZeT yBeJIUYHMBATbCS C YBeJUYEHUEM
pa3MepoB TeJia, KOrja caMupbl 60Jibllle CaMOK, U YMEHbIIAThCSA C YBeJIMYEHUEM CpPeJJHUX pa3sMepoB
TeJia, KOT/ia CaMKH 00JIbllle CaMIL0B;

C) 3akoH YWIMCTOHA: YaCTU OpPraHU3Ma HMMEIT TEeHJEHIMI0 YMEHbIIAThC B KOJIUYECTBe U
3HAUYMUTEJIbHO CIIe[MaIM3UPOBaAThCA B PYHKIHUAX;

D) IllpaBusio AnieHa: cpeyd pPOJACTBEHHbIX GOPM rOMOMOTEPMHBIX (TENJIOKPOBHBIX) KUBOTHBIX,
BeJlyLUX CXOAHBbIM 006pa3 >KW3HH, Te, KOTOpPble OOUTAIT B 60Jiee XOJIOJHOM KJIHWMAaTe, UMEHT
OTHOCHUTEJIBHO MEeHbIIKe BbICTYyNAKI e YaCTH TeJla;

Bapuanm 2:

A) IlpaBusno BbeprmaHa: cpeau cxoAHbIX GOpPM TOMOMOTEPMHBIX (TENJIOKPOBHbBIX) >XUBOTHBIX
HauboJiee KPYNHBIMU ABJSAIOTCA Te, KOTOPbIE »KUBYT B YCJIOBUAX O0Jiee XOJOAHOr0 KJIMMaTa — B
BbICOKMX UIMPOTaX WJU B ropax. [IpaBusio oOCHOBaHO Ha MpPeJNOJIONKEHUH, 4YTO obOuias
TEeNJIONPOAYKIHA y TOMONOTEPMHBIX BU/ZIOB 3aBUCUT OT 0O'bEMa TeJla, a CKOPOCTh TEIJIOOTAAYU —
OT IJIOLA/AY ero MOBEPXHOCTH;
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B) IlpaBusio ®octepa (MM NpaBUJIO OCTPOBA): MpeACTAaBUTENH BUAA CTAHOBSATCS MEHbIle WJIU
60JIbIlIe B 3aBUCUMOCTH OT PECYPCOB, IOCTYIHBIX B OKPY>KaKOIIeN Cpe/ie;

C) IlpaBusio AnieHa: cpeyd pPOJACTBEHHBbIX GOPM rOMOMOTEPMHBIX (TENJIOKPOBHBIX) KUBOTHBIX,
BeYIIUX CXOJHBIA 00pa3 >KU3HU, Te, KOTOpble OOHUTAIOT B 6GoJiee XOJOAHOM KJIMMaTe, UMEKT
OTHOCHUTEJIbHO MEHbLINE BbICTYIAIOLIME YAaCTH TeJa;

D) 3akoH Heob6bpaTuMoOCTH 3BosOLUH JI. [los1o: opraHu3M (MomnyJasius) He MOXKET BEPHYThCS K
NepBOHAYaJIbHOMY BHUAY, OT KOTOPOTO OH MPOHU30IIes, JaXKe eC/IM eMy BEPHYTh IepBOHAYaIbHYIO
CpeAy Y YCJIOBUSI OOUTaHUS;

Bapuaunm 3:

A) IlpaBusio AnseHa: cpeiy poACTBEHHBIX GOPM FOMOMOTEPMHBIX (TENJOKPOBHBIX) »KUBOTHBIX,
BeJlyLIUX CXOAHBbIM 006pa3 >KW3HH, Te, KOTOpble OOUTAIT B OoJiee XOJIOJHOM KJIMMaTe, UMEKT
OTHOCHUTEJIBHO MEHBbIIHE BbICTYIAIOLIMe YaCTH TeJIa;

B) IlpaBuno Bbeprmana: cpefu cxXoAHbIX GOpPM TOMOWOTEPMHBIX (TENJIOKPOBHBIX) >XUBOTHBIX
HauboJsiee KPYNHBIMU ABJSAITCA Te, KOTOPbIE KUBYT B yCJI0BUAX 60Jiee X0JI0JHOr0 KJUMaTa — B
BBICOKMX ULIMpOTaX WJMA B ropax. [IpaBuso OCHOBaHO Ha MpeANOJIOKEHWH, 4YTO 001as
TENJIONPOAYKIMS Y TOMOMOTEPMHBIX BU/I0B 3aBUCUT OT 00'bEMa TeJla, a CKOPOCTb TEIJIOOTAAUYU —
OT IVIOILA/H ero MOBEePXHOCTH;

C) 3axkoH HeobpaTuMoOCTH 3BosoLuHU JI. [loss10: opranvsM (nonyJsyys) He MOXKeT BEPHYThCA K
IIepBOHAYa/IbHOMY BU/AY, OT KOTOPOTO OH IpOM30LIe], JaXKe eC/IM €My BepHYTb lIepBOHA4YabHY0
CpeAy Y yCJIOBUS OOMTaHUS;

D) 3axoH 'ayse vy nprHUMI KOHKYPEHTHOTO UCK/IIOYEHUS: 1B BU/d, KOHKYpUpYIOLlMe 3a OAUH
Y TOT e pecypc, He MOTYT COCyLeCTBOBATh IIPY NOCTOSHHBIX 3HAYEHUAX YUCTEHHOCTH NONYJIALUHU.
KonkypeHnuus BezieT 1M60 K BBIMUPaHUIO 60J1ee C1ab0oro KOHKYPEHTA, JIM0O0 K 3BOJIIOLIMOHHOMY UJIH
N0BeJIeHYeCKOMY C/BUTY B CTOPOHY ZIpyTOM 3KOJIOTUYECKON HUIIY;

17



3adanus onumnuadst «Pusmex» no 6uosozuu. OméopouHwsili sman 2023/24 yu.200 11 KJ/IACC

3aganue ID 12 - 2 6a/1a

O6was da5 8cex apuaHmMos yacmsos 80npoca:

Ha ¢ororpaduu nszo6paxeHa O6b1kHOBeHHas1 YecHoyHU1a (Pelobates fuscus). Ha 3agHux
Jlanax 3Toi aMpuOHUM eCTh IATOYHbIE GYIPhI, IOX0KHeE HA JIONAThI.

3ayeM YeCHOYHHUIAM TaKHe NATOYHbIE Oyrpbl?

Bapuanm 1:

A) buaropapsa 6yrpaM caMlibl 4Ye€CHOYHMIIbI MOTYT KpENKO CXBAaTUTbCA 3a CaMKy BO BpeMs
aMIiekcyca (MOMeHT 3axBaTa CAaMKH B IEPUO/] Pa3MHOXKEHHUA);

B) B nAToYHBIX Oyrpax HaxoAATCA >KeJse3bl, KOTOpble BbIAEJAIT 3allaX, MOX0XKUHW Ha 3amax
yecHoKa. OTCI0/1a U MPOMCXOAUT Ha3BaHUe aMPUOUY;

C) bByrpbl Hy>KHBI /15 3aLUTHI OT XUIIHUKOB;

D) Byrpbl moMorarT 3aKanblBaTbCS YeCHOUHHIE MOJ, 3eMJt0. AMGUOUN NPOBOJAAT NOJ, 3eMJiel
JIHEBHOE BpeMs;

Bapuaum 2:

A) 3a cuer 6yrpoB obpasyercss 6osiee ob6TekaeMass ¢popMa 3ajHel Jialbl. JTO yBeJUYUBAET
CKOpOCTb NJIaBaHUSs;

B) I[laTouHbld Oyrop - 3TO pPYAUMEHT, KOTOPBbIM y»Ke yTpaTUJ CBOe 3HAayeHUe B Ipoliecce
3BOJIIOLIUY;

C) DByrpsl noMorawoT 3aKalblBaTbCl YeCHOYHHUILE NOJ 3eMJt0. AMPUOUU NPOBOAAT NOJA 3eMJier
JIHEBHOE BpeMsl;

D) Busarojaps nSTOYHBIM OyrpaM, 4YECHOYHMIbI MOTYT U36aBJATBCA OT MapasvTOB, KOTOpble
HaxoJsATCA B TPYAHOAOCTYIIHBIX MeCTaXx;

Bapuanm 3:

A) Buaarojapss 6yrpaM caMibl YeCHOYHHUIIbI MOTYT KpPENKO CXBaTHUTbCSl 3a CaMKy BO BpeMs
aMmIiekcyca (MOMEeHT 3aXBaTa CaMKH B IepHO/i Pa3MHOKEHMUSs );

B) Byrpbl nomMoraroT 3aKanblBaThCsl YECHOUYHHILE MOJ, 3eMJt0. AMGUOMU NPOBOAAT MO/, 3eMJel
JIHEBHOE BpeMs;

C) IMlaTtouHble Oyrpbl y4yacTBYIOT B aMopTHu3alnuu. Korja yecHOUHHMLAa NpU3EMJISIETCS IOCJe
NPbDKKA, OYTpbl CMATYAOT Na/eHUE;

D) B nfATOYHBIX Gyrpax HaXOJSTCS »KeJie3bl, KOTOpPble BbIJEJSIOT 3amax, NOXOXHUM Ha 3amax
yecHoka. OTcro/ja ¥ NIPpOMCXOJUT Ha3BaHUe aMPUOUY;
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3aganue ID 14 - 1 6ana

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

OTeKH - 3TO Yy4aCTKHM U36GBITOYHOI0 CKOMJIEHUS )KUAKOCTHU B opranusme. [lo npu4uHe cBoero
NMPOMCXO0XKJAEHUA OTEKHU ObIBAIOT Pa3HOOOPa3HbIMHU:

1. [Ioye4yHbIMH - M3-3a2 HEJOCTATOYHOIO BbIBeAEeHMS X KUAKOCTH C MOYOM;
2./lumpaTHYECKUMHM - H3-3a IJIOXOr0 JAPEHUPOBAHUA MEXKKJIEeTOYHOM >KHUAKOCTH Yepes
JAUMPaTHYECKYI0 CUCTEMY;

3. CepAe4yHbIMH - U3-3a HAPYLIEHHO! IMPKY/ISALUN KPOBH IO COCYAaM;

4. [le4yeHOYHBIMH - U3-32 CHU’KEHHOU NPOAYKIMHA OCMOTUYECKH AKTUBHBIX 6€/IKOB KPOBHU;

5. Bocna/jiuTe/JIbHBIMH - B paMKaX YHHUBEPCaJIbHOW BOCHA/MTE/bHOH peaknuM Ha
pasapakuTeib.

Hopma

Ycranosute BE€PHbI€ COOTBETCTBHA MEXKAY THIAMH OTEKOB UM HX pacnpeaejieHuHeM B
OpraHu3mMe 4€/J10B€EKd Ha OCHOBE HpI/IBeAEHHOﬁ KapTHHKHU:

Bapuanm 1:

A) A-3,b-4,B-1,T-
B) A-2,b-4,B-3,T-
C) A-1,b-4,B-3,T-
D) A-3,b-1,B-4,T-

)

)

Bapuanm 2:

A) A-2,b-4,B-1,T-
B) A-3,b-4,B-2,T-
C) A-3,b-1,B-4,T-
D) A-1,b-4,B-3,T-

Bapuanm 3:

A) A-3,Bb-1,B-4
B) A-2,b-1,B-4,
C) A-3,b-4,B-2
D) A-2,b-4,B-3
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3aganue ID 15 - 2 6a/1a

O6was da5 8cex apuaHmMos yacmsos 80npoca:

Kapauorokorpadus (KTT) - meToa $yHKIMOHA/ILHOM OLEHKHU COCTOSIHUA IJIOAA B TPEThbeM
TpUMecTpe OepeMeHHOCTM U BO BpeMs pPOJOB HAa OCHOBAHUU PerucTpayuv 4YacTOThbI
cepaueovenuii (YCC) maojga U MX U3MEHEHUM B 3aBUCMMOCTHM OT COKpALleHWH MATKH.
H3BecTHO, yTO YCC 1072 ABASAETCS MULIEHbIO BaraJibHbIX pedJieKcoB, acCCOMMPOBAHHBIX C
OJIyKJAI0IUM HEPBOM, TAKMX KaK pedJieKkc ¢ 6apopenenTopoB NpH CAABJIEHUHN NMYNOBUHBI,
pedaekc KymuHra (aKkTMBaLusa Baryca npu cAaBJ/IeHHH roJioBbl), pedJiekc c xeMopenenTopoB
AYTA aopThl NPU TUNOKCUU (U3-32 OTC/I0€HMS IUIALEHThI, CAABJEHHUS COCYyAOB MaTKH,
NynoBUHBI U Ap.). U3BecTHO TakXKe, YTO HaubGoJiee 4YAaCTbIM BapUaHTOM MpeaJieKaHU
3peJIoro Iio/Ja K poJ0BbIM MyTAM SIBJISIETCSA FOJIOBHOE NpeaJiexxaHue. BarasibHbie peduiekcsol
npoasaAaT ce6:a Ha KTT B Buje aenesiepanuil - 3snu3o040B ypexxkenusa YCC miojga B pa3Hblie
epuoAbl OTHOCUTE/IbHO COKPALLleHUHA MAaTKH.

CtpykTypHas cxema ¢peTasibHOro KapauoMmonuropa (Henpsamas KTT')

TeH30A4aTYUK Y3U-paTyuk
COKpalleHUusA MaTKHU cepAueoueHus maoja
Y31 annapar Kapaunoraxomerp |
YCC noaa
=1 /JByxKaHaJIbHbIH
=] ocumnorpadp
CoxkpaiieHue
Yeunurenn MaTKH

1280

] )
> - IMMO3/IHUE
YacroTa cepaeyHbIX |

COKpalleHu# mioja - ﬂ BAPUABEJIbHBIE |

(yaaps! B MUHYTY) i . PAHHHUE

100

MUK
COKPALIEHHA

CokpameHus
MaTKH

EEEEEES e G

N
7

BPEMA

PaccMoTpuTe npejcTraB/ieHHble Bbillle rpapuKu Tpex BHAOB JAenesepanuili Ha KTT u Ha
OCHOBAaHMHM HX (OpMBbI, BpeMEeHHOIl CHMHXPOHHM3aLUM C MaATOYHbIMM COKpalleHHSMH,
onpejeuTe, KAKOI TUI BaraJbHOro pedJiekca nposaBJsieT ce6s B KaXK/J0M U3 C/Iy4YaeB:

Bapuanm 1:

A) PanHue - pedJiekc c XeMOpeLeNnTOPOB a0pThl; BapruabesbHble — pedJiekc KymnHra; nosjHue —
pedJiekc c 6apopelenTOPOB NYNOBUHBDI;
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B) PanHue - pedsiekc ¢ xeMopeLenToOpoB aopThl; BapHuabesibHble - pedJieKc ¢ 6apopeLenTopoB
NYNOBUHBI; Mo3JHUE - pedJiekc KyuinHra;

C) Pannue - peduekc KymuHra; BapuabesbHble - pedJieKC C 6apopelenTopoB MYyNOBUHBI;
no3aHue - pedJieKc C XeMOpeLEenTOPOB a0PThI;

D) PanHue - pedJiekc ¢ 6apopelenTOPOB NyNOBHUHbI; BapuabesibHble - peduiekc KyliuHra;
no3Hue - pedJieKc ¢ XeMOPeLeNTOPOB A0PThI;

Bapuanm 2:

A) Pannue - pednekc KymuHnra; BapuabesbHble — pedieKc ¢ XeMOpeLenTOPOB a0pThl; NO34HUE —
pedJiekc c 6apopelenTOPOB NYNOBUHI;

B) PanHue - pediiekc c 6apopelenTopoB MyNOBUHbBI; BapuabesbHble - pedieKc ¢ XeMOpeLenTopoB
aopThl; no3gHue - pediekc KymuHra;

C) PanHue - pedusiekc c GapopelenTOpOB MyNOBUHbI; BapuabesibHble - peduiekc KyliunHra;
no3zHue - pedJieKc ¢ XeMOPeLeNTOPOB A0PThHI;

D) Panuue - pednekc KyunHra; BapuabesbHble — pedJieKC ¢ 6apopeLenTopoB NyNOBUHBI;
no3zHue — pedJieKC C XeMOPELEeNTOPOB a0PThI;

Bapuaunm 3:

A) PanHue - pedsiekc KymuHra; BapuabesibHble — pedJieKC ¢ 6apopenenTopoB MYNOBUHbBI;
no3/iHueE — pedJIeKC C XeMOPELENTOPOB a0PThI;

B) PanHue - pedsiekc Kyuirnnra; BapuabesabHble — pedJieKC ¢ XeMOPELeNTOPOB a0PThI; MO3IHUE —
pedJiekc c 6apopeLenTopoB MyNOBUHbI;

C) PanHue - pedJiekc ¢ XeMOpPeLENTOPOB a0pPThl; BapuabesibHble - pedJieKc ¢ 6GapopelenTopoB
NYMOBUHBI; MO3AHUeE - pediekc KyuHra;

D) PanHue - pediekc c 6apopelienTOpOB MyNOBHUHBI; BaprHabesibHble - pedJieKC C XeMOpeLenTOpPOB
aopThl; no3Hue - pedsekc KymuHra;
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3aganue ID 17 - 1 6aa

O6was 0415 8cex 8apuaHmos 4acms 80npoca:

KopkoBbIil €101 HaANNOYEeYHUKOB OOpa30BaH KeJIe3UCThIM 3MHUTe/IMeM, NPOoAYLUPYIOLIUM
pa3/inyHbIe CTEPOUAHBbIE TOPMOHBI. HM2Ke npecTaB/ieHbl KpaTKHUe CBeAEeHHUs 0 30HaX KOPbI
Ha/JNI0YeYHUKOB U CeKpeTUPyeMBbIX UMH FrOPMOHAX:

--- Kiny6o4ykoBasga 30Ha caMmas Hapy)KHas, pacmoJsioKeHa cpa3y Nnoj KamcyJou. 3aech
NPOUCXOJUT CeKpeLusi MUHEePaJIOKOPTUKOU/J0B, HaubGoJ/iee AaKTUBHBIM M3 HUX SBJIAETCA
aJbJ0CTepoH. BiusaHue runorasaMmo-runo¢pusapHoi cucTeMbl Ha IPOAYKIMIO 3TOI'0 FTOPMOHA
KpaliHe He3Ha4YUTeJIbHO. OCHOBHBIM CTUMYJIOM K €ro CeKpeLuu sIBJIAE€TCS CHUKeHre 00beMa
pupKysmmpywouen kposu (OLIK). AnbaocTepoH CTUMYyJ/IMpPYyeT peabCcopoL 0 HOHOB HATPUA U
BO/JbI B IOYKAX U TOJICTOM KHMUIKE, YTO CHOCOOGCTBYeT BOCCTaHOBAeHNI0 OLIK 1 noBbIlIeHNIO
AaBjieHuA. Kpome TOro, aibA0CTEpPOH CTUMYJIMPYET CEKPENHMI0 MOHOB KA/ B KaHAJIbIAX
He}POHOB.

--- IlyykoBassi 30Ha caMmasa oOmupHas. OHA MNpoAynUpPyeT TOPMOHBI W3 TPyNNbl
IJIDKOKOPTUKOUJO0B (Hanmpumep, KOpTU30J1). OCHOBHBIM CTHMYJIATOPOM CeKpeLUH 3THX
TOPMOHOB SIBJIAETCA aJAPEeHOKOPTUKOTponHbIi ropmoH (AKTT), cekpeTupyemsbiii nepeaHen
aosien runopusa. B orcyrctBue AKTI' pasBuBaerca arpodpusa mNy4YKOBOW 30HBI.
IIpumeuaTtenbHO, 4TO AKTI cnoco6eH Takke AelCTBOBAaTbh HAa MeJIAHOLMUTBI U YCUJIUBATH B
HUX MPOAYKLHUK NOHUrMeHTa. [JIOKOKOPTUKOUJBI OKa3blBAlOT IIHPOKUHA CHOEKTP
dusunosiornuyeckux 3¢ ¢ekron. Cpesu Npoyero OHU NOBBIMIAKT YPOBEHD IVIIOKO3bI B MJIa3Me
KPOBH, YrHeTawT pa6oTy BPOXKAEHHOr0 M NPHOOPETEeHHOro HMMMYHUTeTa, NOJABJAIT
CeKpenuio AHTUAMYPETUYECKOTO ropMoOHa (BasompeccuHa), NnoJAepKUBaloT
YYBCTBUTEJIBHOCTh COCYAOB K BAa30KOHCTPUKTOPHOMY (COCYyJOCYyKHUBAWILEMy) JAelCTBUIO
HOpaJpeHa/IMHa U aHruoTeH3uHa IL.

--- CeTyaTas 30Ha NPOAYLMPYET NpeAlIeCTBEeHHUKH MY>KCKHUX MOJIOBbIX TOPMOHOB.
IF'MnopyHKIMA KOpbl HAANOYE€YHUKOB (TMIOKOPTHUIM3M) MOKeT ObITh CBSI3aHA C MOPAKEeHUEM
CaMHUX HaANOYEeYHUKOB (MepBUYHAs HeJO0CTaTOYHOCTh) UJIH XK€ C MOpaKeHrueM rMnoTaiaMmo-
runodusapHoil cucreMmbl (LeHTpPasibHasA HEAOCTATOYHOCTh). Kakod M3 yKa3aHHbIX HMXKe
NPU3HAKOB/CUMIITOMOB TUNHWYEH AJI IePBUYHON HAANOYEeYHUKOBON HEAOCTATOYHOCTH, HO
BCTpeYaeTcs 3HAaYUTEeJbHO peke MIPU HEZ0CTATOYHOCTH LEHTPaJIbHOTO NPOMCX0XKAEHUSA?

Bapuanm 1:

A) CHmxenue ypoBHsi AKTT B kpoBuy;

B) /Jleruapatanus (06e3BoKMBaHHE OpraHHW3Ma);

C) T'unorsunkeMusi (HU3KHMU ypOBEHbB IJIIOKO3bI B KDOBU);
D) IloBellIeHUe apTepHUaIBLHOTO AaBJIeHUS;

Bapuarnm 2:

A) CHmXeHUe YPOBHS Kasius B KPOBY;

B) TunoriunkeMusi (HU3KHU ypoBeHb IJIFOKO3bl B KPOBHU);
C) TunepnurmeHTalMs KOXHU U CIM3UCTBIX 060J104€EK;
D) IloBbllieHHe ypOBHS HAaTPUs B KPOBU.

Bapuanm 3:

A) JlerupapaTtanus (06e3BOKMBaHHE OpraHu3Ma);
B) CHmkeHHMe YPOBHS KaJiisl B KDOBY;

C) YBesuuyeHue Macchbl Tea;

D) IloBbllleHHe apTepHaIbHOTO JJaBJIeHUS;
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3aganue ID 18 - 2 6a/1a

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

B myabTpuiabme «['0/IOBOJIOMKa» 3pUTE/I0 TNpeAcTaBJeHbl 5 06a30BbIX 4Ye/IOBeYeCKHX
amoumii: Pagocte, I'pycts, 3/10cTth, CTpax u OTBpameHue. OAHAKO B peaJibHOCTH y4Y€HbIe
onpeje/nid 6 6a30BbIX IMOLUNA - B MyJbTPUIbME yMO4asM Npo YausieHue. Bce 3Tu
3MOLMM HauboJ/iee ApPeBHHE MO NMPOUCXO0XKJEHMIO, MOCTOSHHbI B CBOEM BbIPAa:KE€HHH U B
HauMeHbIIel CTeNeHM 3aBUCAT OT BPEMEHHbBIX, BO3PACTHBIX, KYJbTYPHO-3THUYECKHUX
¢akTopoB. Cy6cTpaTOM 6a30BbIX IMOLMI ABJISETCA JIMMOMYECKasA CUCTEMA rOJIOBHOI'O MO3ra
(oxpamieHa ¢HOIETOBBIM LBETOM HAa KapTHUHKe HW)XKe). YAWBJIeHUe MOABJISETCS B
HelpeJcKa3yeMbIX YCJI0BUSIX, aCCOLUUMPOBAHHBIX C PHMCKOM (a 3HAYMT - U CO CTpPeccoM),
OLeHKOM HOBBIX pasjpaxuTesed (MOCPeACTBOM OPHEHTHPOBOYHBIX pedJeKcoB) H
NMOBbIIIEHHOM KOHIEeHTpalnyell BHUMAHUA [Jisi MOMCKA HOBBIX pelleHUd HeCTaHAAPTHOM
CUTyaLMMH.

Ba3oBble 3MOIIUM YeJIoBeKa OCHOBHBI€ 3/1eMEHThI
JIMMOUYECKOM CHCTEMBI

Pagoctb

* Crpax
; - Meyans -

-/
r %’Jf | d—@ 7
,/ ‘ }"

¥ 0T A et
. " ‘ - \
O'rnpaml-me : ‘ / ‘
10CTh B 6

A rae cipsaTasoch
yAuBJIeHUe?

OnpejgeiTe OCHOBHble HEPBHbIE CyGCTpaThl YAUBJEHHMS B CTPYKType JHUMOGUYECKOH
CHUCTEMBI:

Bapuanm 1:

A) A (nosicHas kopa) + U (peTukynsipHas popMmanus);

B) T (Munpanuna) + U (petukynsipHas popmanus);

C) B (opbuTtodpoHTanbHas kopa) + B (mpo3pavyHas neperopoka);

D) 3 (runnokamn) + E (aapa Tanamyca) + b (op6uTodpoHTasbHas Kopa);

Bapuanm 2:

A) T (munpanuna) + U (peTukynspHas popmanus);

B) 3 (runnokamn) + /| (cBog) + XK (cocueBuaHOE TENO0);
C) A (nmosichas kopa) + U (peTtukysnsipHas ¢opmanus);
D) b (op6uTtodpoHTanbHas kopa) + I' (MuHAaINHA);

Bapuanm 3:
A) T (munganunHa) + U (peTukyaspHasa popmanus);
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B) 3 (runmnokamn) + E (aapa Tasamyca) + b (op6uTodpoHTaNbHAS KOpa);
C) A (mosicHas kopa) + 3 (runnokami )+B (nmpo3payHas neperopozka);
D) A (nosicHas kopa) + U (peTukysisipHas popmanus);
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3aganue ID 19 - 1 6aia
Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:
3anacHbIM yrjaiesoaomy 0O0JIBIIMHCTBA I‘pPIﬁOB ABJIACETCHA:

Bapuanm 1:

A) XuTuHh;

B) Tlsukoresn;
C) Tlrokarow;
D) Tiunug;

Bapuanm 2:

A) Lennroso3a;

B) Amwuiio3sa;

C) AMUJIONEKTHUH;
D) TI'ukoren;

Bapuaum 3:

A) Amunosa;

B) AMu/I0NEKTHH;
C) Tnukoren;

D) HnHynuH;
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3aganue ID 20 - 1 6a/1

O6bwas 015 8cex 8ApUAHMO8 YaCMb 8ONPOCA:

AHTHTE/Ia, WM HUMMYHOIJIOOY/JIMHBI, BBINOJHAKT (PYHKUUI B TyMOpPaJbHOM HMMMYHHOM
orBeTe. OHH NPUKPEIVIAIOTCA K IIOBEPXHOCTHU IMATOT€HOB U JIIDOBIX Yy KEepPOAHbIX MOJIEKYJI
(aHTHFeHOB), AeJiad UX MUIIEHbIO AJIA KJIE€TOK PIMMYHHOﬁ CHMCTEeMbl. AHTHUTE/Ia COCTOAT U3
HECKOJIBKUX NOJIMNENTHUAHbIX ueneifl, 3aKOAUPOBAHHBIX B Tp€X TIC€HOMHBIX JIOKyCaX Yy
yesJi0BeKa, U (POPMHUPYHT XapaKTEPHYH MNPOCTPAHCTBEHHYK CTPYKTYpy, clnenuajJbHble
Y4aCTKH KOTOpOﬁ CBA3bIBAKT dHTUTI'CH.

lIpoaHau3upyiTe NpeACTaBJIEHHYI0 CXeMy CTPOEHHsl aHTHTeJa WU BblGepeTe BepHOe
yTBepKAEHHUeE:

Bapuanm 1:

A) Ecau o6paboTaTb aHTHTE/IAa areHTOM, BOCCTAHABJIMBAKOIIUM AUCYIbPUIHbIE CBA3U, TO OHU
pacnazyTcs Ha 6 GparMeHTOB;

B) CaMbIM ys1I3BMMBbIM /1151 IPOTEa3 ABJASETCS Y4acTOK B;

C) AHTUTeJIO B3aUMOJIEMCTBYET C aHTUTE€HOM y4acTKOM, 0003Ha4eHHbIM OyKBOH B;

D) EcTb pacTBopuMas u MeMbpaHHast ¢opMa aHTUTEJ;

Bapuanm 2:

A) Ecau o6paboTaTb aHTUTE/JA areHTOM, BOCCTAHABJIMBAWIIUM AUCYAbPUIHbIE CBSA3U, TO OHU
pacnaayTtcs Ha 6 GparMeHTOB;

B) CaMbIM ys1I3BMMBbIM /1151 IPOTea3 ABJASETCSA y4acToK B;

C) HekoTopble U30pOPMBI aHTUTEJ CIOCOOHBI GOPMUPOBATH IEHTAMED;

D) AHTHUTeJIO B3aUMOJIENCTBYET C aHTUTEHOM y4aCTKOM, 0603HaYeHHbIM OyKBOi1 b;

Bapuanm 3:

A) AHTHTEsIA Y3HAIOT JIBA OJJUHAKOBBIX GparMeHTa Ha OJJHON MOJIEKYJie aHTUTEHa;
B) B cocTaBe aHTHTeJa eCTh JiBE TIXKEJbIX [[eTH;

C) CaMbIM ysI3BUMbBIM JiJ1s1 MPOTEA3 SABJASETCSA y4acTOK B;

D) AHTHTeJiO B3aUMO/IEHCTBYET C aHTUT'€HOM Y4acTKOM, 0603Ha4eHHbIM OYKBOi1 B;
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3aganue ID 21 - 2 6a/1a

O6was da5 8cex apuaHmMos yacmsos 80npoca:

beaku TemsmoBoro moka (BTHI) — mMpPOKO pacnpocTpaHeHHBIA KJacc OeKOB,
OOHapy:KeHHbI BO BCe€X OpraHusMax, OT OGakTrepuil g0 miekonutawmux. BTII umerort
IIUPOKUHN crneKTp (PYyHKUUM, cpead KOTOpPbIX — ydyacTue B ¢oJguHre (CBOpayvBaHHUH)
NOJIMNENTUAOB, MOCKOJIbKY /1a/IEKO He BCe OHM CIOCOOHBI IPUOGPECTH HATUBHYIO CTPYKTYPY
camocTofaTebHO. Cpeau mMpeacTaB/JIeHHbIX BaADMAHTOB BbIOepeTe BeEpHOE yTBeEp:KAEeHUue 0
BTII:

Bapuanm 1:

A) KosmyecTBO 3THUX 6€/IKOB B KJIETKE YBEJIMYMBAETCS IPU IOHMKEHUU TEMIIepPaTyphl;
B) BTII yame Bcero ABAATCA CEKPETUPYEMBIMU OeIKaMU;

C) ITu Gesiky Yalle BCero UCIOJb3yITCA B Ka4yeCTBe TEPMOpPELeNITOPOB;

D) B npouecce 3Bostouuu BT BO3HUKIIM paHbllle PYrUX O€JKOB;

Bapuanm 2:

A) BTII 06b1YHO UMEIOT 60JIbLIOE KOJUYECTBO YIEBOAHBIX OCTATKOB;

B) BTII He oTHOCATCS K paCTBOPUMbIM OeJIKaM;

C) KousnuecTBO 3TUX 6€JIKOB B KJIeTKe YBEJIMUUBAETCS IPY NOBbIIIEHUU TeMIepaTyphbl;
D) B npouecce 3Bostouuun BT BO3HUKIIM paHbllie JpyrUx O€JKOB;

Bapuaum 3:

A) 3Tu GesIKM Yallle BCero UCI0JIb3YIOTCSA B Ka4eCTBE TepMOPELeNTOPOB;

B) BTII He oTHOCATCS K paCTBOPUMBIM OeJIKaM;

C) B kuetkax aykapuot BTII npenmyiecTBEHHO COCPeZ0TOYEHDI B S/pE;

D) KosnyecTBO 3TUX O6€/IKOB B KJIeTKE yBeJIMYUBAETCA IPY NOHWXKEHUU TeMIlepaTyphl;
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3aganue ID 22 - 1 6a/1
Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:
PaccmoTpuTe BHUMATE/IBHO CXeMY CTPYKTYPbI, IPUCYTCTBYILEH B 6aKTEpUAIbHbIX K/IETKaX.

Bbi6epuTe BepHOe yTBepKAeHue:

Bapuanm 1:

A) 3Tta cxema WIIIOCTPUPYET NPOLECC TPAHCKPUIILIUY;

B) bBesok, 0603HaueHHbIM 1M poi 1, MOXKeT GbITh NpaiiMa3oi;

C) Benok, o6o3HaueHHbIN HUppon 3, aBmkeTcs no uenu JHK ot 3’-koH1a k 5’-koHLy;
D) Benok, o603HauyeHHbIN [UPOH 2, CTUMYIMpPYeT obpa3zoBaHue wnuiek B uenu AHK;

Bapuanm 2:

A) 3Ta cxema WIIOCTPUPYET MPOILECC TPAHCASALMY;

B) bBesnok, o603HavyeHHbId udpoit 1, - ato JHK-nosumepasa;

C) Benok, o6o3HaueHHbIN [Udpon 3, aBmkeTcs no uenu JHK ot 5’-koH1na k 3'-koHLy;

D) bBesnok, 0603HaueHHbIN IMdpoit 5, yMeHblaeT BpeMs yaepxanus JHK-nonumepass! Ha [JHK;

Bapuanm 3:

A) 3Ta cxema WITIOCTPUPYET NMPOIeCC TPAHCKPHUIILUH;

B) Benok, o6o3HaueHHbId qudpoi 1, - ato JHK-nonrnmepasa;

C) bBenok, 0603Ha4YeHHbIN M poH 3, KaTanusupyeT ruapoau3 ATD;

D) Besnok, o603HaYeHHbIA [UPpoi 4, cuHTe3upyeT 1enoyky PHK B HanpaBsieHuu oT 5’-KoHIa K
3’-KoHLly.
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3aganue ID 23 - 1 6a/ia
Obwas 0415 8cex 8apuUAHMO8 4acms 80NPoOCaA:
Ha PHCYHKE IIOKAd3dHad CX€Mad HECKOJIbBKHX peaKum?i, MPpOUCX0AAIIHNX B KJ/IETKaAX.

X

NH,

PaccmoTpuTe BHMMAaTe/JbHO 3Ty CXeMy M BblOepuTe BepHoe yTBepxAeHue. OGpaTuTe
BHMMAaHHUe, YTO B peaKl My 2 MOXKeT y4acTBOBaTh Kak 3’-, Tak U 2’-OH rpynna nokasaHHoOU
MOJIEKYJIbI:

Bapuanm 1:

A) Peaknutio 1 kaTajusupyeTt pubocoma;

B) Mounekysa X - 9TO »KHUpHasi KUCJIOTa;

C) Peaknus 3 cyMMapHO U/IET C MOTJIOIeHUEeM NMPOTOHA;

D) /JlaHHas nmoc/jieloBaTeJbHOCTb peaK Uil UJeT B MUTOXOH/PHUSX;
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Bapuanm 2:

A) Peaknuio 2 kaTaausupyeTt pubocoma;

B) Mouekysa X - 3TO aMHUHOKUCJIOTA;

C) Peaknyus 3 cyMMapHO UJET C BblJjeJIeHUEM IPOTOHA;

D) /JlaHHas nmocyief0BaTe/NIbHOCTb peaKLUK He MPOTeKaeT B XJIOPOIJIACTaX;

Bapuaum 3:

A) Peakuui 3 kaTaausupyeT pubocoma;

B) Mousekysa X — 3TO HYKJIEOTU/;

C) Peaknuus 3 cyMMapHO UZET C NOTJIOLIEHUEM IPOTOHaA;

D) /JlaHHas nocsie0BaTe/bHOCTb PeaKIMi He POTEeKaeT B XJIOPOIIACTax;
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3aganue ID 24 - 2 6a/1a

O6bwas 0415 8cex 8apuaHmMo8 4acmsv 8onpoca:

MPHK rpoH KogupyeT 0AMH U3 a/ibTEPHATUBHBIX CUTMa-(aKTOpPOB B KJjaeTKe E. coli - 632, 3TOT
curma-¢paKkTop He06X0AUM AJI1 TPAHCKPHUIILUU IeHOB, KOAUPYIIMX Ge/IKHM TelJIOBOro OoKa.
Ha 5’-konue MPHK rpoH npucyTcTByeT moc/jeaoBaTe/IbHOCTb, GOpMUPYIOILAs HECKOJIbKO
mnuiekK. [Ipy HeBBICOKO# TeMIiepaType 06pa3yeTcs ABOMHAA CIUPAJIb |, KoTOpas 3aKkpbiBaeT
CTapT-KOJAOH PAaMKH CYUTbIBAaHUA rpoH (Ha pUCyHKe BblJeJieH XUPHbIM wpudpTom). [Ipu
NOBBILIEHUM TeMIepaTypbl 3Ta COUMpaJb IUIaBUTCA. OOpaTuTe BHHMaHHe, 4YTO
nocjaegoBaresbHocTh lllanHa-/lanbrapHo (SD) ocraetca cBo60AHOM (BHe [JABOWHBIX
cnupa’sied) KakK IPU HU3KOM, TaK M NpPHU NOBBILIEHHON TeMmmnepartype. Kpome onucaHHoro
MeXaHHM3Ma, aKTUBHOCTb 632 0 aB/IAE€TCA, KOrAa C HUM CBA3bIBAIOTCS Ge/IKU-IIanepOoOHbl. G632
pacmenisierca nporeason FtsH, koTtopas, KpoMme TOro, pacuienisier AeHaTypHMpOBaHHbIEe
0eJIKM B KJIeTKe.

30°C 42°C
MPHK rpoH

gGA SD
g‘\c—,_ \

A

MPHK rpoH

57
NS s IAUGACU(JACAA,AALI(_}(;AAAG

./ P

T

BbiGepuTe BEpHOE yTBEPKAEeHHUE:

Bapuanm 1:

A) TloBbllieHHe TeMnepaTyphl A0 42°C ycuauBaeT TPaHCASALMIO rpoH ¥ IPUBOJAUT K YBEJUUYEHUIO
KOJINYeCTBa 032 B KJIETKE;

B) Cpa3y mnocsne mnoBbllieHUs TeMminepaTypbl A0 42°C B K/JIeTKe yMeHbIIAeTCs KOJIMYECTBO
AKTUBHBIX MOJIEKYJ 032, TaK KaK B KJIETKE CTAaHOBUTCS 0OJiblile CBOOOJHBIX IIAlEPOHOB, He
CBAI3aHHBIX C HEIIPAaBUJIbHO CBEPHYTBIMU OeJIKaMUy;

C) TouyeuHble MyTauuu B cnvupasi | (B Tol 1eny, KoTopast pacnoJjioxeHa osmxe k 3’-koHiy MPHK),
Hapyulawlre ee 06pa3oBaHue, IPUBEAYT K TOMY, UTO TpaHCAALUA rpoH 6yAeT UATH TOJbKO MPU
HU3koM TeMnepatype (30°C);

D) Tlocne moBeliieHUs1 TeMnepaTypbl o 42°C cpesHee BpeMsl XKHM3HU MOJIEKYJbl 032 B KJETKe
YMEHBIIUTCH;

Bapuarnm 2:

A) TloBbimieHUe TeMnepaTypsbl 40 42°C ocTaHaBJAUBAaET TPAHCAALWIO rpoH;

B) Cpasy nocse mnoBbllieHUsI TeMmIepaTypbl A0 42°C B KJIeTKe yBeJUYHUBAETCH KOJUYECTBO
aKTUBHBIX MOJIEKYJ 032, TaK KaK IIalepoHbl TelNepb B OCHOBHOM CBSI3bIBAIOTCA C
HaKalJIMBaKOUMMHUCS HENPaBUJIbHO CBEPHYTHIMU OeJIKaMU, a He C MOJIEKYJIaMU G32;

C) TIlocne moBbllieHUsI TeMIepaTyphl A0 42°C cpefHee BpeMs KU3HU MOJIEKYJbI 032 B KJeTKe
YMEHBILIUTCS;

D) OnucaHHbI MeXaHU3M peryJsiiuu MO03BOJISIET KJAeTKaM aJalTUPOBATbC K CHUXXEHUIO
TeMIlepaTyphl, TaK Kak B ciay4dae E. coli HopMasibHas TeMnepaTypa AJifl )KU3HHU - 3T0 42°C.
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Bapuaunm 3:

A) TloBblilieHMe TeMnepaTyphl A0 42°C ocTaHAaBJAMBAET TPAHCISALMIO rpoH;

B) Cpasy mnocie noBbilleHHUs TeMnepaTypbl o 42°C B KJEeTKE yMEHbLIAETCS KOJHUYECTBO
aKTHUBHBIX MOJIEKYJ 032, TaK KaK B KJI€TKE CTAaHOBUTCS O0oJibllle CBOOOJHBIX LIANEPOHOB, He
CBSI3aHHBIX C HENIPABUJIbHO CBEPHYTBIMU OeJIKaMu;

C) ToueuHble MyTaL MU B ciupasi | (B ToH Ljenu, KoTopas pacnoJioxeHa 6Jinxe K 3’-koHuy MPHK),
Hapylamwluye ee 06pa3oBaHue, IPUBEAYT K TOMY, YTO TpaHCAALMA rpoH OyfeT UATH TOJIBKO NPU
HU3koM TeMnepaTtype (30°C);

D) BHe 3aBUCHMMOCTH OT TeMIlepaTypbl, HEKOTOPOe KOJHUYECTBO MOJIEKYJ] 032 GyAyT ycneBaThb
TpaHcaupoBaTbcd ¢ MPHK rpoH B Havase ee cuHTe3a (TpPaHCKpPUILMM) HU3-3a CONpPSIKEHHUSA
TPaHCKPUILUU U TpaHcasauuu y E. coli;
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3aganue ID 25 - 1 6aa

O6was 0415 8cex 8apuaHmMos8 4acms 80npoca:

DAPI - ¢ayopecueHTHbIN KpacuTesib, cBA3bIBawmuiica ¢ JJHK. /s yero oH MoXkeT ObITh
HCNO0JIb30BaH B KJIETOYHOU 6MoJ10rumn?

Bapuanm 1:

A) Jlng cnenuduueckod oKpacku JIM30COM;

B) /lna onpepnenenns GepMeHTaTUBHOU aKTUBHOCTH CyIIePOKCHUAAUCMYa3bl;

C) /[ng BU3yanu3aluu MUKPOTPYOOYEK;

D) /[lna neTekuuu 3apakeHHUs 3YyKapUOTHYECKOHN KyJIbTYPbl BHyTPUK/IETOYHBIMU [TApa3UuTaAMU;

Bapuanm 2:

A) Jlng cnenuduryeckod 0Kpacku pubocom;

B) /[lna geTeKuuu 3apakeHrusl 3yKapuOTUYECKOU KyJIbTypbl BHYTPUKJIETOUYHBIMM NTapa3uTaMy;
C) /[nsa onpenenenus ¢epMeHTAaTUBHOW aKTUBHOCTHU FeKCOKHMHA3bI;

D) /[lns Bu3yanusanuv MUKpOQUIaMeEHTOB;

Bapuanm 3:

A) Jlng feTeKI UM 3apaXKeHUsI 3YKapUOTHUUYECKOUN KyJIbTYPbl BHYTPHUKJIETOUHBIMU MTapa3uTaMH;
B) /Jlnda cneuuduyecko OKpacKu JU30COM;

C) /[nsa onpenenenus GepMeHTaTUBHOW aKTUBHOCTHU F€KCOKHMHA3bI;

D) /[lng BU3yasiM3aluy NPOMEXYyTOYHbIX QUIAaMEHTOB [IUTOCKE/IeTa.
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3aganue ID 26 - 1 6a/1

O6was da5 8cex apuaHmMos yacmsos 80npoca:

Bbosie3ns Ilomne (raukoreHo3 2 THUNa) OTHOCUTCA K rpynie JU30COMaJIbHbIX 60Jie3Hel
HAKOIUIEHUs M HacjJeAyeTcd AayTOCOMHO-peLleCCMBHO. B ocHOBe ee maTtoreHesa JiexaT
WHAKTUBHpYKOLIYEe MyTaluu B reHe GAA, KOAMPYIOLIUM JIM30COMA/IbHbIA pepMEeHT KUC/IYIO
anbda-1,4-rmoko3ngaly. B mMbllmedyHbIX KiaeTKax 340poBoro 4yesnoBeka MPHK, Hecymyio
nHpoOpManuIo 0 JAHHOM GeJiKe, HAaub0Jiee BepOATHO MOXKHO OOHAPYKUTbD B:

Bapuanm 1:

A) B MaTpukce MUTOXOH/IPHH;

B) B usocome;

C) Bsapape;

D) B nosoctu annapata 'onbaxy;

Bapuanm 2:

A) B MaTpuKce MUTOXOH/IPHUH;
B) B usocome;

C) BuuTo3oie;

D) B nosoctu 311P;

Bapuanm 3:

A) Bsape;

B) Buu3socome;

C) B nepokcucome;
D) Bruaporenocome.
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3aganue ID 27 - 2 6a/1a

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

Yucs10 MUTO30B - Ba)KHasi TUCTOJIOru4YecKas XAPaAKTEPUCTHKA TKAHH, HINPOKO UCNI0JIb3yeMad
B IATOJIOTUYECKOM JuarHocruke. OHa oTpaXkaeT NPOLEHT KJIETOK B MUKpoONpenapare B moJjie
3peHUudA uccjieaoBaresid, HAX0AAUXCA Ha KaKoOH-/1160 CTaAHUHU MUTO3A. Y narosiora Bacuius
€CTh 3TaJIOHHBIN npenapar A, HOJIyquHbIﬁ U3 3MUTE/IUA MOYEBOro Iy3bipd 340pOBOro
yesioBeKa. Tak:ke y Hero ectb pdj, ApPYyrux MUKponpenapaTtoB TKaHel. Bacuiui oxugaert
YBUAETDb 6onbmee, 4yeM B ripenaparte A, YHUCJI0O MUTO30B:

Bapuanm 1:

A) B npenapare snuziepMrca KOXXUIbI JYKa;

B) B npenapaTe HeHpOHOB 110JI0CATOrO TeJa;

C) B npenapare kieToyHol MHUU Hela, o06paboTaHHOM paKTOpaMH pOCTa;
D) B Ma3ke spuTpOLUTOB;

Bapuanm 2:

A) B npenapaTe sMOpPHOHA/IbHBIX CTBOJIOBBIX KJIETOK;
B) B mpenapate poroBoro cj104 anuAepMuca Koxu;

C) B mnpenapaTe HEHPOHOB M0JIOCATOIO TEJa;

D) B Ma3ke spuTpOLUTOB;

Bapuaum 3:

A) B npemnapaTe anuiepMuca KOXKHUIIbI JIYKa;

B) B mnpenapate HEHPOHOB MOJIOCATOTO TEJIA;

C) B npenapaTe CKJIe€pEHXUMBI;

D) Hwu oauH U3 npe/yioKeHHbIX BADUAHTOB He BEPEH.
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3aganue ID 28 - 1 6a/1

O6was 0415 8cex apuaHmMos yacmsos 80nNpoca:

OauH 0HOmA M3 3HATHOrO poOJa, yBJIeYeHHbIA H3yYeHHMEM €eCTeCTBO3HAHHS, pelnI
Pa3BOAMTH APAKOHOB Yy ce6s1 B noMecThe. by iyl 3aBOAYMK APAKOHOB JIIOOHWI NOAX0AUTD K
JII060MY Jiesly OCHOBATeJIbHO, I03TOMY CliepBa OH B35JICA 32 U3y4YeHHe FreHEeTUKH JPaKOHbe
NONMyJIALMH, >KMBILIEeHd Ha TOPHOM XpeOTe HemojasieKy OoT nomectbs. OH Hayasl ¢ HauGosiee
APKOro ¢eHOTUNUYECKOr0 NPU3HAKA APAKOHOB - [[BeTa K0XKH. [OHo1Ie 6b1/10 U3BECTHO, YTO
LIBET KOXKU Y APAaKOHOB GbIBaeT TpeX TUIOB: NypPNypPHbIHA, KPaCHbIA U CUHUM. PUCKysl cBOUM
30pPOBbEM, OH UCCJI€0BaJI MOJIOAbIE APAKOHbU CEMbM C IOTOMCTBOM U OOGHAPYKWJI, UTO NPH
CKpelMBaHUU KPaCHbIX JPAaKOHOB C CHHUMH BCerja poXAawTcsa nypnypHble. OAHaKoO, Ipu
CKpelMBaHUH NyPHNYPHBIX MEX/y CO00M HAO/II0JAeTCs POXKAeHUE JPAKOHOB CO BCeMM TpeMs
TUNIAMM OKpacKU. Bei6bepuTe yTBepKeHre, KOTOPOe BEPHO ONKCbhIBAET HAC/IeJ0BAHUE [IBETA
KOXH Y IPAKOHOB:

Bapuanm 1:

A) IlypnypHble jpakOHbI BCcerjia rOMO3UTOThI;

B) Asuienb KpacHOro LiBeTa MOJHOCTbIO JOMUHUPYET Ha/, ajljiejieM CUHETO 11BeTa;

C) [Ilpu ckpemMBaHUU NypPNYyPHbIX APAKOHOB MeXAY co060i HabatoAaeTcs pacuienenue 9:3:4 no
deHoTHUNAM;

D) IllypnypHble jpakOHbI BCerja reTepo3uroThl;

Bapuaum 2:

A) KpacHble gpakoHBbI Bcera reTepo3uroThl;

B) Aunnenb cuHero 1iBeTa MOJHOCTBIO JOMUHUPYET Ha/J, ajljieJieM KPacHOro 1BEeTa;

C) IypnypHble ApaKOHBI BCeT/ia reTepo3UroThl;

D) Ilpu ckpeuBaHUM NYPHYPHbIX JPAaKOHOB MexAy cO00W HabJ/toAaeTcs pacilenyeHue 9:7 mo
deHoTHUIAM;

Bapuanm 3:

A) CuHuMe JpaKOHBI BCer/ja reTepo3UroThl;

B) IlypnypHble JpaKoHBI Bcerja reTepo3uroThl;

C) Asutenb NypnypHOro 1iBeTa MOJHOCTbBIO JIOMUHUPYET Ha/J| aJlJleJleM KPacHOr o 1{BeTa;

D) [lpu ckpelBaHUU NyPIyPHBIX JPAaKOHOB MeXY C0601 HabioAaeTcs pacujenyienue 12:3:1 no
deHoTHIIAM.
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3aganue ID 29 - 1 6a/1

O6was 0415 8cex 8apuaHmMo8 4acms 80npoca:

du3nyeckass BBIHOCJIUBOCTh M CHJIA JPAKOHOB oIpejesseTcs reHoM B ¢ mieHoTponHbIM
AelcTBUeM, T.e. IOAO0GHbIe IreHbl BJIUAKT Cpa3y Ha HECKOJIbKO NPU3HAKOB. 'eTepo3urorsl Bb
ABJIAITCA Han60J1ee pU3nYeCKH BBIHOCJIMBBIMY, JyYllle BbDKUBAIOT B X0/e BHYTPUBUA0BOM
60pbObI M OCTABJIAIOT 60JIbllIe IOTOMKOB, YeM JJOMUHAHTHbIE U peleCCHBHbIE TOMO3HUIOThL.
OaHako, a/uiesib B Hapymaer pa6oTy »KryTMKOB B CIEpMaTO30HMJaX, MO3TOMY TaKue
CIIepMaTO30M/JAbl B TPHU pasa pexe OIUIOAOTBOPAKT AlNeKJeTKH. B To xe Bpemsa 2/3
ANIEK/IeTOK, KOTOpble HeCyT aJuiesib b, He CIOCOGHBI JaTh >KU3HECNOCOOHBbIE 3UTOTHI.
HaiijuTe BepOATHOCTh NMOSABJIEHUS BBIHOC/JIMUBOIO JAPAaKOHYMKA y Hapbl JABYX BbIHOC/JIHUBBIX
JAPAKOHOB:

Bapuanm 1:
A) 3/16;
B) 5/16;
C) 9/16;
D) 10/16;

Bapuaum 2:
A) 10/16;
B) 7/16;
C) 3/16;
D) 1/16;

Bapuaxnm 3:
A) 6/16;
B) 9/16;
C) 10/16;
D) 11/16;
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3aganue ID 30 - 2 6a/1a

O6was 0415 8cex apuaHmMos yacmsos 80nNpoca:

Byaymuii 3aBOAYUK peminsl NPOAO/DKUTh U3yYeHUe IeHEeTUKHU JPAKOHOB M NMPUCTYNHJ K
NONyJ/IALMOHHON reHeTuke. B 3ToT pa3s oH Ha6 /oAl 3a APYruM NPU3HAKOM /JPAaKOHOB -
Ha/IM4YueM poroB. U3 HoBellIero yue6HMKa 10 €CTeCTBO3HAHHMIO OH 3HAJI, YTO HAJIM4YUe POroB
(a/1e1b A) NOJTHOCTBIO JOMUHHUPYET HAJ, OTCYTCTBHEM poroB (a/uiesb a). OHOmaA nmposet
60/ibIYI0 (M OYEHb ONACHYI0!) paboTy, B X0 KOTOPOH OH YCTAHOBWJI, YTO A0JIf1 APAKOHOB C
poramM B nomnyJjisium coctapiset 0,64. OfHaKO, OXOTHUKHM HapyILIMJIU BCe IJIaHbl OyAyLIero
3aBO/JYMKA U yOUJIM BCEX APAKOHOB 6e3 poros. lOHoma 6bl/1 0OUeHb OrOpY€eH 3ITUM COGBLITHEM,
O/IHAKO C JIETKOM PYKHU €ro OTHA OXOTy HAa APaKOHOB B KOPOJIeBCTBe 3anpeTuau. CuuTaiiTe,
YTO HavyaJ/IbHaA NONyJIALMUA HAX0AUIach B paBHOBecuu Xapau-BaH6epra. Takxke npumure,
YTO YTO Yepe3 HEKOTOpPOe BpeMs IOCJ/Ie 3aNpeTa 0XOThl NOMyJ/ISIUA JPaKOHOB BHOBb IPHUIILJIA
K paBHOBecHI0. BbiGepuTe BepHOe yTBep KA eHue:

Bapuanm 1:

A) YacrtoTa ansesisi A He U3MeHUJIACh B pe3yJibTaTe 0XOThI;

B) YacrtoTa ansens A o Hayasia 0X0Thbl cocTaBJsia 0,6;

C) YacroTa asiesns a nocJe oxoTbl coctaBuia 0,375;

D) YacroTa ApakoOHOB C poramu mnocje oxXoTbl cocTtaBusa 0,912, eciiv cuuTaTh, YTO paBHOBECHUE
YCTaHOBUJIOCH;

Bapuaum 2:

A) YacrtoTa ApakoHOB 6e3 poroB nocsje oxoThbl coctaBusa 0,125, eciu cuuTaTh, YTO paBHOBecHUe
YCTaHOBHUJIOCH;

B) YacroTa assiesisi a He U3MEHUJIACh B pe3yJibTaTe 0XOThI;

C) YacroTa asesns a nocJe oxoThl coctaBuia 0,375;

D) YacroTa assesis a o Hayasia oX0Thl cocTasJsiia 0,4;

Bapuanm 3:

A) Annesnb a ucye3 U3 NONYJISLUU B pe3yJibTaTe 0XOThI;

B) Yactora asnsens a nocsie oxoThl coctaBuia 0,375;

C) YacrtoTa ansienisi a ;0 Ha4yajia 0XoThl cocTasssaa 0,5;

D) YacrtoTa jpakoHOB 6e3 poros mnocje oxoTbl coctaBua 0,115, eciiu cyuTaTh, YTO paBHOBECHE
YCTAaHOBUJIOCh.
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3aganue ID 31 - 1 6aia

O6was 0415 8cex 8apuaHmMo8 4acms 80nNpoca:

Kiraguctuka - oJHO M3 HampaB/JeHMH OHUOJIOTMYECKON cUcTeMaTHKU. KoHcepBaTHBHBIN
B3IJIfAJ, Ha KJIAJAUCTUKY NPU3HAET CyleCTBOBAHHME TOJIbKO MOHOQU/IETUYECKUX TAKCOHOB -
rpynmn, BKJII0YawIUX BCceX MOTOMKOB CBOero oo6uero npejka. B paMkax Takoro KoHuenra
TaKCOHBI, BJAAKIIUecS NapaduieTH4eCKUMH (T. €. BKJII0YAWIIUe He BCeX IOTOMKOB 0611ero
npeAKa) He NPU3HAKTCA JeilcTBUTe/bHbIMH. [lapaduieTndyeckre TaKCOHBI NPH TaKOM
NOoAX0Ae AO/DKHBI ObITh JIMGO pa3jesieHbl HA He06X0AuMOe 4YHCJI0 MOHOPUIeTHYeCKUuX
TAaKCOHOB, JIN00 BK/IIOYUTH B Ce6s1 BCeX MOTOMKOB 00uiero npeaka. bosiee o6menpuHaTas
3BOJIIOLMOHHASA TAKCOHOMMS MOJA00HO KJIaAUCTHKE IIPU NOCTPOEHUM CUCTEMbI ONTUPAETCA Ha
3BOJIIOLMOHHY O6JIM30CTh, OJHAKO He TpelGyeT CTPOroro COOTBETCTBUA CHUCTEMbI H
dunorenun (B 4YaCTHOCTH, 3TO BbIpakaeTci B YAaCTUYHOM MNPHM3HAHMU I@paBa Ha
CyllleCTBOBaHHUe B CUCTeMe napaduieTHYeCcKuX rpyni).

Bbi6epuTe MOHOQU/IETUYECKUI B COBpEMEHHOM NOHUMAaHMH TAKCOH:

Bapuanm 1:

A) PriGb;

B) TpaxelHoablallKeE;
C) Awepunpy;

D) /luHO03aBpHI;

Bapuaum 2:

A) TlapHOKONBITHBIE;
B) TpaxelHoablallKeE;
C) /luHO3aBpHI;

D) Ocsr;

Bapuanm 3:

A) JluHO3aBpbI;

B) Becno3BOHOYHbIE;
C) Awmepwuipi;

D) Pakoo6pasHble.
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3aganue ID 32 - 1 6a/1

O6was 0415 8cex 8apuaHmMo8 4acms 80npoca:

[IlpaBui1o l'aMUIBbTOHA - Ba)KHBIM KOHLIENT B M3YYEHUHM 3BOJIIOIHMU AJTbTPYHUCTUYECKOTO
noBeaeHuda. CorjlacHo OJHOMY M3 BapMAaHTOB 3TOro IpaBW/a, ajijiesib, CIHOCOOCTBYIOLLH
a/IbTPYUCTUYECKOMY INOBEJeHHUI0, OyAeT MOAAEePKUBATbCA OTGOPOM U pacnpOCTPAHUTCA B
NONyJIALMH, €CJIU CO6/II0JaeTcs PAaBEeHCTBO:

NRB > (,

rge N - 4uc/10 IPUHUMAKIIKX )KePTBY, R - cTeneHb reHETUYECKOr0 POACTBA «KepToBaTeJIA»
U «IPUHUMAWIIEro KepTBY» (BepOATHOCTh UMETH TOT Ke auiesb), B - penpoaykTUBHOE
IperMMyILleCTBO, MOJIyYEeHHOEe aApecaToM aJbTPYHMCTHYECKOro akKTa («IpUHUMAKIIUM
’KepTBy»), C - penpoAyKTHBHBIN yliep6, HAHECEHHbIH «KepTOBOBaTeJeM» CaMOMy cebe.
PenpoaykTuBHBIE Yyliep6 ¥ BbIUTPbIII MOXKHO OLEHUBATh IO CpeAHEMY 4YMCIY,
COOTBETCTBEHHO, He OCTaBJI€HHbIX U OCTABJIEHHbIX IOTOMKOB.

BbiGepHTe BapHaHT, B KOTOPOM NpeJi0KeHHOe HEPAaBEeHCTBO, B CpeiHEM, He BBINOJIHAETCA:

Bapuanm 1:

A) Crosimiasg Ha cTpake 0COOb CypUKaT MpeAyNpex/JaeT COpoAuvYerl U3 ceMeWHOW TpYIIbI O
NPUOJIM>KEHUN XUIITHUKA;

B) KosioHus 6akTepuii, B KOTOpOU 60JiblIas YacTh 0COOEN Bbl/ieisieT BHEK/IETOYHbIE NT0JIUMEPDI
JUis1 GOpMUPOBaHUS OUOTJIEHKY;

C) MypaBbu Camponotus saundersi xepTBYIOT CO00HM B pe3y/bTaTe ayTOTU3HCa (CyuLIUIa/IbHOTO
aJbTpyusMa), HUX OpIOLIKO JiomaeTcsl, pa3bpbI3ruBasg e[KUU CeKpeT, KOTOpbl ybuBaeT
OKpPY>KaloLUX BParos;

D) ®axkysnbTaTHUBHO cOLlMa/IbHbIE MTYeJIbl, KOTOpble 0OBIYHO PAa3MHOXAOTCSA NOOJUHOYKE, a UHOTIa
$opMUPYIOT KOONlepaTUBHbIE COOOIECTBA;

Bapuarnm 2:

A) Pabodue oco6M MeJOHOCHOM MYeJIbl IOTUOAIOT NPH 3alUTE yJibs OT HallaJleHUsl LepIIHeH;

B) ®akysbTaTUBHO cOLlMA/IbHBIE [TYeJIbl, KOTOpPble 0ObIYHO Pa3MHOXKAKTCA NOOJUHOYKE, 2 MHOTZA
$opMUPYIOT KOOTlepaTHUBHbIE COOOILECTBA;

C) JleTy4yue MBIIIM BaMIIUPbI U3BEPralOT KPOBb, YTOOBI pa3/ie/IUTh e€é c coOOpaThsIMU, KOTOPbIE He
CMOTIJIM HAUTH NUILY;

D) KosioHus1 6akTepuii, B KOTOpOW 60JiblIas YacThb 0COOEN Bbl/ieisieT BHEK/IETOYHbIE N0JUMeEpPhI
151 OPMUPOBAHUST OUOTIJIEHKY;

Bapuanm 3:

A) ®akyabTaTUBHO COLMAJIbHBIE MYEJIbl, KOTOPble 0OBIYHO PAa3MHOXKAKTCS NOOJUHOYKE, 2 UHOT/Ia
bopMHUPYIOT KOOTIepaTHBHbBIE COODILECTBA;

B) /JlenbduHbl nOAJEPKUBAIOT OOJIBHBIX WJIMW paHEHbIX COOpaTbeB, MJaBas MOJ HUMHU U
NO/ITaJIKMBasi UX K TOBEPXHOCTH, YTOObI T€ MOTJIU JIbIIIATH;

C) Proibak npu paszesike pblObl BbIOpACbIBaeT BHYTPEHHOCTH, U MPUJIETEBIAs YalKa KPUYUT NMPU
0O6Hapy>XeHUH MUILY, IPU3bIBas JPYTUX MTUL;

D) JleTy4ue MbILIK BaMIIMPbl U3BEPTAIOT KPOBB, YTOOBI Pa3/ie/JIUTh €€ C COOPAThIMHU, KOTOPbIE HE
CMOTIJIM HAWTH NHULLY;
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3aganue ID 33 - 2 6a/1a

O6was 0415 8cex apuaHmMos yacmsos 80nNpoca:

[lepBpiIM mMAroM B MNOHUMAHUU MNPOUCXOXKAEHHMHM 3IYKAPUOTUYECKOHM KJIETKHM CTaJjio
OGHapyKeHHe CXOACTBA MEXAY MHUTOXOHAPHSIMU M CBOGOJHOKUBYUIMMHU a3POGHBIMM
OakTepHMsMH, a TaKXKe MexXJy IUIACTUAAMM M nUaHoOakTtepusaMmu. Ceillyac Teopus
CMMOMOreHe3a cTajia oomenpuHAaTou. [loc/ie0BaTEIbLHOCTH CaMbIX KOHCEPBATUBHbBIX T€HOB
YKa3bIBAKT, 4YTO 3JYKAapHOTbI, BEPOSATHO, - OJIM3KHMEe POJCTBEHHMKH acrapjapxeu
(Asgardarchaeota), rpynibl IpOKapUoOT, KOTOPBIX JIUIIb HEAABHO YAA/I0Ch KyJIbTUBUPOBATb.
3a mocjegHMe rojbl CTAJI0 U3BECTHO, YTO HEKOTOPbIE OTJIUYHUTEIbHbI€ MPU3HAKHA 3YKAPHUOT
chopMupoOBaIUCH elle Yy UX NPOKAPUOTHYECKUX NMpeJKoB. Ceilyac Mbl 3HaeM, YTO 3YKapHOThI
MPOM3O0LLIM CPa3y OT HECKOJIBKUX TaKUX MIPeAKOB, BKJIK4Yas U apxeH, U 6aKkTepuil. BeioepuTe
B CIIMCKE TO, YTO AOCTAJIOCh 3YKAPUOTaM B 60JIbLIEN CTENEHU WUJIH C 60JIbIIEN BEPOSITHOCTbIO
OT 6GaKTepuH, YeM OT apxeu:

Bapuanm 1:

A) Appwbliky;

B) Y6uUKBUTHHOBAs CUCTEMA;

C) beskoBble JOMeHBI, CBI3aHHbIE C 0OMEHOM KapOOHOBBIX KUCJIOT;

D) BesikoBble J0MeHbI, CBSI3aHHbIE C pellJINKal e, TpaHCKpUNel u penapayuei agepaon JJHK;

Bapuanm 2:

A) AKTHUHOBBIU IIUTOCKeJET U GparouuTos;

B) BeskoBble fjoMeHBI, CBA3aHHbIE C CHHTE30M OeJKa;

C) beskoBble JOMeHBI, CBI3aHHbIE C 0OMEHOM KapOOHOBBIX KUCJIOT;

D) BesikoBble JoMeHbl, CBSI3aHHbIE C pelJIMKalMel, TpaHCKpUIIMel U penapanuei sgepHoi JJHK.

Bapuaxnm 3:

A) BesikoBble JOMeHBI, CBSI3aHHbIE C 0O0MEHOM KapOOHOBBIX KUCJIOT;

B) BesikoBbie OMeHBI, CBSI3aHHbIE C pelJIMKallMel, TpaHCKpUIIKuen U penapanyei saepHon JHK;
C) Hyxkneocombr;

D) Pu6ocombr;
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3aganue ID 34 - 1 6aa

O6was 0415 8cex apuaHmMos yacmsos 80nNpoca:

[lepBuYHbIe IPOAYLEHThI - OPraHU3Mbl, CHHTE3HMpYIOLiMe OpraHuyecKue BeumecTsa de novo
U3 YIJIEKUCJI0ro ra3a. UMeHHO ¢ TaKUX OpraHu3MOB HAUMHAKTCA MHOTH e NUIEeBble Lel0YKH,
U MMEHHO 6Jiarojaps HHMM YIJepoJ, CHOBAa BO3BpallaeTci B OGHMOreOXMMHUYECKHI IMKJI
3jieMeHTOB. CaMble pacnpoCTpaHeHHble NepBUYHble NPOAYLEHThl HA Hallel IUIaHeTe -
dotocunTeTHKU. OgHAaKO U Ha riayouHe 2500 KM B OKeaHe, Ky/Ja He NMONaAaeT COTHEYHbIA
CBET, )KUBYT CyLLeCTBa, CIOCOOHbIe PUKCUPOBATH YIJIE€KHUC/bIN ra3 - XeMOCUHTETUKU. OHU
CUHTE3MPYIOT OPraHUKY 3a CYET JHEePruM OKHMCJIEeHHUsA HeOpraHM4YeCKHUX BeliecTB. UMeHHO
XeMOCHUHTETHUKHU Ha GOJIBLION IIyOMHe ABJIAIOTCS OCHOBOM MUIIEBBIX IeNoYeK, B KOTOpPbIe
BK/IIOYEHbl M MHOTOKJ/IETOYHbIE€ >XUBOTHbI€: MHOrOLLETHHKOBbIE YEepPBH, ABYCTBOpYaThbie
MOJIIIOCKH, paKkoo6pa3sHbie. Ho BCé ke y4yéHble CYMTAIOT, YTO 6e3 CUHe-3eJIEHBIX BOJ0POoCcaen
(xuaHOOGAKTEepHUi) TAKOro pa3HOOOpa3us }KMBBIX OPraHM3MOB B I'IyOOKOBOAHbIX 0a3HCax He
6bL/10 Obl. Bb16epuTe HauboJ1ee NpaB0Nno0400H0e OCHOBaHMeE /Jisl TAKOTO CYKAEeHUS.

Bapuanm 1:

A) CuHe-3esiéHble BOAOPOCIH CIIOCOOHBI abCOPOUPOBATH TsKEJible METAaJlJbl, BblIOpacbiBaeMble
NO/IBOIHBIMU F'UAPOTEPMAIbHBIMU UCTOYHUKAMU;

B) CuHe-3eséHble BOJOPOCJAU CUHTE3UPYIOT OHOMOJMMEPDI, SBJASIOUAECS OCHOBOW JJis
IOCTPOEHUs GUONJIEHOK IJIyOOKOBOJHbBIX OaKTEepUH;

C) I[lo6oyHbIM NpoAYKTOM (GOTOCHUHTE3a IMAHOOAKTEPHUU SBJSETCSA KHUCJI0POJ, 06e3 KOTOpPOro
HEeBO3MOXKHa »KU3Hb a3POOHbIX OPraHU3MOB;

D) [uaHOGaKTepuH SBJASIOTCA LIEHHbBIM HCTOYHUKOM KOpepMeHTOB, HEOOXOAMMbIX [Jis
MeTab0JIM3Ma XeMOCUHTETUKOB;

Bapuanm 2:

A) CuHe-3esiéHble BOJIOPOCJAU AKTUBHO pa3MHOXkKawTcad Ha rayouHe 3000 kM, yBesu4yuBas
pa3Hoo6pa3ure NULIEBOr0 Cy6CTpaTa MHOTOKJIETOUHBIX KU BOTHBDIX;

B) Ilo6ounbiM npoaykToM (OTOCHHTE3a LUAHOOAKTEpPUH SABJISETCS KHUCJI0pPOJ, 6e3 KOTOporo
HEBO3MOXHA KU3Hb a3POOHBIX OPraHU3MOB;

C) LuaHoOakTepuu Ha IJIyOMHE CUHTE3UPYIOT OPraHUKY, KOTOPOU MHUTAIOTCA TJ1yOOKOBOJHbIE
MHOTOKJIETOYHbIE OPTaHU3MBbI;

D) IlpokapuoTH4YecKHe BOJOPOCIU SBJSIOTCA I1I€HHbIM MCTOYHUKOM BUTAMHHOB, KOTOpbIE
Heo0X0 UMbl JJIl }KU3HU KUBOTHBIX;

Bapuanm 3:

A) CuHe-3esiéHble BOJOPOCIH CIIOCOOHBI abCcOpOUPOBATH TsKEJIble METAJJbl, BblIOpacblBaeMble
MO/IBOJHBIMU T'M/IPOTEPMaIbHBIMU UCTOYHUKAMMU;

B) IlpokapuoTHyeckue BOJOPOCAU SBJSIOTCS L€HHbIM MCTOYHHKOM BUTAaMHHOB, KOTOpbIe
HEe0OXO0UMBbI JJisl )KU3HU )KUBOTHBIX;

C) To6o4yHbIM MpOAYKTOM (GOTOCHUHTE3a LMAHOOGAKTEpUM SBJSAETCS KUCJI0pOJ, 6e3 KOTOpOoro
HEBO3MO>XKHa KU3Hb a3POOHBIX OPraHU3MOB;

D) O6pacTtasi pakOBUHbI U MaHLUPH IJ1yOOKOBOAHBIX KUBOTHBIX, [IMaHOOAKTEPUU 06pa3yIOT AJIs
HUX JOTOJIHUTE/NbHBIN 3allMTHBIN CJA0H.

42



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aganue ID 35 - 1 6aa

O6was da5 8cex apuaHmMos yacmsos 80npoca:

JlaGopaHT Hape3aJ HeMbITbIM KapTodesb, MOMECTWJ €ro B KOJIOYy, 3a/IdJ1 HeOOJIbLIMM
KOJIM4eCTBOM BO/bl, 3aKPblJ KOJI0Y BATHOM NPOGKOM U NPOKHUIIATHI C Il€JIbI0 IPUTOTOBJIEHUSA
KapTode/IbHOro arapa - MUTaTeJIbHOM cpeAbl AJIA Ky/IbTUBUPOBAHMS MUKPOOPraHM3MOB.
YTOo-TO OTBJIEKJIO JIAOGOpPAaHTA, MU OH BCIOMHUJ O HEOOXOAUMOCTH NPHUrOTOBJIEHUA
NMUTaTeJbHOHW CpeJbl TOJILKO Yepe3 HECKOJIbKO JHel. Bcé 3To Bpemsi Ko16a ¢ kKapTodesiem
CTOslJIa Ha CTOJIe NPU KOMHATHOW TeMmeparype. B3sB Kko0J0y, J1aGopaHT yBUJeJ, 4YTO
)KUAKOCTb B KO0JIOe mnoMyTHesa. /s onpejaesieHUsA NPUYMH INOMYTHEHUS JIAGOpPaHT
NMPUroTOBUJI NMpenapar € »XHJKOCTbI0 U3 K0JIGbl U MPOMUKPOCKONMPOBaa ero. Ha pucyHke
HUKe IPUBeJAEH pe3y/ibTaT MUKPOCKONUY NpHU yBesinyeHUH B 1000 pas.

\

Kakoe yTBepxaeHMe U3 IPUBEJEHHbIX AAB/ISIETCS BePHbIM?

Bapuanm 1:

A) XugkocTb TMNOMyTHeJla HM3-3a pPOCTAa HUTYATBIX IJYKAPUOTUYECKHUX BOAOPOCIEN B
3BTpoPULMPOBaHHOM (60raToil HEO6XOAUMBIMH [IJIS )KU3HU OPTraHU3MOB 3JIeMEHTaMU ) CpeJie;

B) Ha pucyHke BUAHBI CTPOr0 aHa3pOOHbIe OYBEHHbIE OAKTEPHH, MOMABIIME B IKCTPAKT U3-3a
TOTO, YTO JIaOOPAHT HE MOMbLJ KapTOdeJib;

C) B kaprtodenbHOM 3KCTpaKTe BBIPOCAM OaKTepuH, MepeXUBIINE KUNSYEeHHEe 3a CYeT
06pa3oBaHUs CIOP;

D) OuyeBUAHO, YTO HA PUCYHKe U300pak€H BO3OYUTENb X0Jiephbl — XoJepHbId BUGpuoH (Vibrio
cholerae).

Bapuanm 2:
A) ITlomyTHeHMe KapTOQPeJbHOr0 3KCTPAKTa CBSI3aHO C POCTOM TepMO(QUJIbHBIX ODAKTepUH, Ubé
pasBUTHE ObIJIO CTUMYJIMPOBAHO KUIITUEHHUEM;
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B) Ilo pyCyHKY MOXHO NMOHSATb, YTO JIaGOPAHT CJAy4alHO BbIPACTUJ BO36OYUTeE/S TYOEpKyaé3a —
nasouky Koxa (Mycobacterium tuberculosis);

C) Ha pucyHke BUJHBI CTPOrO aHA3POOHBIE TOYBEHHbIE GAKTEpHH, MTOMABLIME B 3KCTPAKT M3-3a
TOTO, UTO JIaOOPAHT He OMbLJI KapTodeb;

D) B kapTtodesbHOM 3KCTpakTe BBIPOCAM OaKTepHU, IMEPeXUBIINE KUMNSYEeHHe 3a CYeT
06pa30BaHuUs CIIOD;

Bapuanm 3:

A) B kapTodesbHOM 3KCTpPaKTe BBbIPOCAW OaKTEpPUH, MepexHBLIMe KUIITYeHUe 3a CYeT
06pa3oBaHUs CHOP;

B) Ha pucyHke BUJHBI CTPOTO aHa3pOOHble NOUYBEHHbIE OAKTepUH, NMONABLIME B IKCTPAKT M3-3a
TOTO, UTO JIaOOPAHT He MOMbLJI KapTodeb;

C) lenoyku KJETOK, NpeACTaBJIeHHble Ha PHUCYHKe - I[IMAaHOOGAKTepUH, BBIPOCLIME 3a CYeT
€CTeCTBEHHOTI'0 OCBellleHHs] KOMHAaThI;

D) B kos6e BBIpOC/IM JAPOXKH, CIOCOOHbIE COpaKMBATh YIJEBOJbI, 3KCTparupoBaHHblE HU3
KapTodeJs;
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3aganue ID 36 - 2 6a/1

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

Ha pucyHke npeacraBieHa ¢oTorpagus OaKTepuH, CAeJlaHHAsd MNpH  [OMOIH
TPaHCMHUCCUOHHOH (IpOCBeYHBAKWIIEN) 3IEKTPOHHOM MUKPOCKOIIHMH.

Kakoe YTBEPKACHHUE U3 IIPUBECACHHDBIX ABJIACTCA BeprlM?

Bapuanm 1:

A) Ha pucyHke 0/JHO3Ha4YHO [10Ka3aHa rpaM-NoJI0KUTe/NbHasA 6aKTepHs;

B) CrtpykTypa, oTMedeHHast [UPPOU 1, CAYKUT JIJIsl CKOJIb3SIETO ABUKEHUS KJIETKHU;

C) CrpykTtypa noj uudpoi 2 ckopee BCEro CAYKHUT AJs1 MPUKPEIJIEHUS KJIETKHY;

D) TI'paHyssipHble 06pa30BaHHs, OTMeUYeHHble TUPPOU 3, ABAATCA «IUJISANKAMU» TPUOOBUAHBIX
AT®as;

Bapuanm 2:

A) Crpyktypa mnox unudppoit 1 HeobxoAuMa JJd 3alUThl KJIETKH OT UHPHUIMPOBAHUSA
6akTepuodaramu;

B) CrpykTtypa noj uudpoi 2 ckopee BCETO CAYKHUT /i1 MPUKPEIJIEHUS KJIETKHY;

C) JsemeHT, 0603HAaYE€HHBIN 2, 00€ClIeYMBAET AaKTUBHOE JABHUKEHUE KJIETKHU B KUAKOCTH;

D) Ha pucyHke oqHO3Ha4yHO [OKa3aHa rpaM-OTpULiaTebHasA OaKTepus;
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Bapuanm 3:

A) KomnoHeHThHl KJeTKM mnoj nudpoil 3 - MeMOpaHbl, Ha KOTOpPBIX pacloJiaraeTcs
$OTOCMHTETHYECKUH annapaT KJIETKHY;

B) CrpykTtypa noj uudpoi 2 ckopee BCETO CAYKHUT AJis1 MPUKPEIJIEHUS KJIETKHY;

C) CrpykTypa, oTMedeHHas GUPPOU 1, CIyKUT /151 CKOJIb3SLLEro ABUKEHUS KJIETKY;

D) Ha pucyHke ogHO3HaYHO NOKa3aHa rpaM-NoOJIOXKUTE/NbHAsA OaKTepus;
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YacTtsb B. TecToBbIE 3a/JlaHUA C MHOXKECTBEHHbIM BLIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3a/ilaHuAX JaHHOW YaCTU B HavaJle UJleT yCJIOBHUE, a 3aTEM 1IeCTb BAPUAHTOB OTBeTA (MOJ
oykBaMu oT A f0 F). YyacTHMKaM HEO6XOAMMO ONpeenuTh, ABASETCS JIM KaXAbli U3 BApUaHTOB
OTBeTa BepHBbIM (MOAXOAUT MoJ (POPMYJMPOBKY 3aJlaHUsl) UM HEeBEepHBbIM (He NOAXOAWUT IO,
bopMyIMPOBKY 3aiaHuA). B kaxk10M 3aiaHUU MOXKeT 6bITh OT 0 10 6 BEpHbIX BAPDUAHTOB OTBETA.

CucreMa OLl€HKU:

3a Kaxk/l0€e MpaBUJIbHO OTMEYEeHHOE YTBEePKAEHUEe MOXKHO MoyduTsb 0,5 6asia
3a KaxJ,0e HeMPaBUJIbHO OTMeYEHHOe YTBepkeHue — 0 6a/110B
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3aganue ID 38 - 3 6as1a

O6was 0415 8cex 8apuUAHMO8 4acms 80Npoca:

PacTeHus - MoJyJ/ibHble OPraHM3Mbl, B COCTaBe TeJIa KOTOPbIX BblAE/AAETCS 60J1bII0E YUCIO0
OJHOTHUIIHBIX 3JIEMEHTOB Pa3/IMYHbIX YPOBHEH, TAKUX KaK OTJAe/IbHbIe MeTaMepPhl B COCTaBe
no6eros, N06eru Uil CUCTeMbI NIOGEr0B.

Ha cxeme npejcTaB/eHO CTPOEeHME TO6ETrOBOM CUCTEMbI PACTEHHS.

1 i 5 /t‘\\
2 /' \‘
:% 6 L’_:__‘\

3 — !
\/ a >/ 7 8 _/' 9

75
1 - oipeBecHeBIIIHE YaCTH 10OETOB;
2 - ojlHOJIeTHHE (HeoipeBeCHEBIIIME) YaCTHU MOOET0B;
3 - rpaHHUIlbI F'OJOBBIX TPUPOCTOB;
4 - mecTo MOp¢OIOrMIecKol Ae3unTerpanuu (mporecca pacnazga oco6u);
5 - oTMepIMe YacTH Mo6eros.;
6 - TepMUHaJIbHbIE (BepXyllleYyHble) BereTaTUBHbIE TOYKH;
7 — 0OpBIB UJIM OTMepIIasi TepMHUHaJIbHAs NOYKa;
8 - conBeTHeE;
9 - oTMepliee colBeTHE; N, N+1 U T.I. — TOPSIJOK BETBJIEHUS OCH.

BHUMAaTe/IbHO PACCMOTPUTE €é U ONpee/inuTe, sIBJISIeTCS BePHbIM WU HEBEPHBIM KaXKJ0€e U3
c/eAyI0LIMX YTBePKAeHU:
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Bapuanm 1:

A) Tlo6er b popmupoBascs B Te4eHHEe OZHOI'O BereTallMOHHOT O Ce30Ha;

B) /[lna mobGeroB JaHHOrO pacTeHUsl CBOMCTBEHHA aKpOTOHUA (yBesMyeHHe [JMHBI N0OGEroB
BEeTBJIEHUA BJI0JIb IPOJI0JIbHOM OCH CTe0JIS OT OCHOBAHMUSA K BEpXyLIKe);

C) CouBeTus na3yuiHhble;

D) /Jlng no6eroB CBOMCTBEHHO AUXOTOMUYECKOE BETBJIEHUE;

E) Ilpu mopdosioruyeckoyd [Je3uHTerpanydu JaHHOTO pacTeHUs INPOU30HJeT BereTaTUBHOE
pa3MHOXEHHUE;

F) Ilob6eru HapacTalT 0 LiBeTeHUs He OoJiee 3 JIeT.

Bapuanm 2:

A) /Jlna no6eroB [AaHHOTO pacTeHUsl CBOMCTBEHHA aKpOTOHUSA (yBeJHYeHHe [JJIMHbI 1M06eron
BETBJIEHHS BJI0JIb IPOJI0JIbHON OCH CTE0JISI OT OCHOBAHMUS K BEPXYUIKE);

B) PacTeHue, nokazaHHOE Ha CXeMe, MHOTOJIETHEE;

C) CouBeTus na3yuiHbIe;

D) Ocp B mpejgcraBiisieT cob60il cUMNOAWM (MHOTOJIETHIOIO OChb, 0O0pPAa30BaHHYI B pe3yJibTaTe
JlesITeJIbHOCTU HECKOJIbKUX allMKaJbHbIX MEpPUCTEM, NMOCJIe/0BaTeJIbHO CMEHAKIIUX APYr Apyra
NpY NepeBePIIMHUBAHNUU);

E) Ilpu Mmopdosioruyeckoit fe3vHTerpaLuu JaHHOe pacTeHre IOrMOHeT;

F) TIloberu HapacTaloT [0 liBETeHUs He GoJiee 3 JIeT.

Bapuaum 3:

A) Tlo6er b popmupoBasics B Te4eHHE OJJHOT'O BEreTallMOHHOTO CE30Ha;

B) Ocpk A HapacTasa Jj0o 1iBeTeHus 5 JieT;

C) Pacrenue, nokasaHHOe Ha CXeMe, MHOTOJIETHEE;

D) CouBeTHsl TepMUHAJIbHBIE;

E) Ocp B mpejcraBiisieT cob60il CUMNOAWM (MHOTOJIETHIOIO OChb, 0OpPAa30BaHHYI B pe3yJbTaTe
JlesITeJIbHOCTH HECKOJIbKUX alMKaJIbHBIX MEPUCTEM, MOC/IeJ0BAaTEJbHO CMEHSIIOUIUX APYT Jpyra
IpY NepeBePIIMHUBAHUH );

F) Ilpu w™opdosiorndyeckoi ae3WHTerpalud JAaHHOTO pacTeHUs MNPOU30HAET BereTaTUBHOE
pPa3MHOXKEHHUE;

49



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJ/IACC

3aganue ID 40 - 3 6a/1a

O6bwas 0414 8cex apuaHmMos yacms 80nNpoca:

IlucTusa ciaoucras, Wik BoaAHOUM casat (Pistia stratiotes L.) - cBOG0OJHO N/IaBamoliee Ha
NMOBEPXHOCTH BOJbI pacTeHHe ceMelcTBa ApoupHblie (Araceae). ITOT BUJ UMeeT BaKHOe
X03AMCTBEHHOE 3HAaYeHHUe: MCIOoJIb3yeTCA B aKBapUYMHMCTHKE KaK KOpMOBOe, NHILEeBOe U
JleKapCTBeHHOoe pacTteHue. [IucTUA OTHOCHTCA K MHBAa3MOHHBIM BH/AM HM3-3a arpecCUBHOI0
paccesieHUA U 0CBOEHHUA HOBBIX MECTOOOMTAHMM. biiarogapsa mMpoKoMy pacipoCTPAaHEHHIO U
HeNpUXOT/IMBOCTH OHa MCHOJIb3yeTCsa U B GMOMHAUKAUUM. HuKe npejcTaB/ieHbl BHEIIHUN
BUJ, P. stratiotes (1), a Takke pe3yJbTaTbl HCCJIEA0BaHUA, NPOBEAEHHOIO0 TIpynnoun
Opasu/IbCKUX YYeHbIX NoJ pyKoBoAacTBOM F.S. Farnese /11 OlleHKH BJIMAHUA COeJUHEHUU
MbIIIbAKA HA POCT NUCTHM. Ha pucyHKe 2 mOKa3aH BHEIUHMH BU/J, pPaCTEHUHA KOHTPOJIbHOMU
rpynnsl 4, npaBee Hero, paCTeHUM NpH J00aBJIEHUU MbIIIbAKA B Pa3HOM KOHLEHTpaLuu
(yka3ana B MKM (uM)). Ha pucyHke 3a noka3aH nomnepeuHsblii cpe3 siiucra P. stratiotes B cpeje,
He coAeprKalled MbIIIbsK, 3 HA PUCYHKe 3B - C COAep>KaHMeM MbllIbAKa B 20 MKM.
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[IpoaHa/M3upyiiTe npeacTaB/JieHHbIe AAaHHbIe U ONpeAesnuTe AJsA KaXKA0Tro U3 CYKJeHHH,
ABJISIETCA OHO UCTUHHBIM WJIH JIOXKHbBIM:

Bapuanm 1:

A) KopHU nUCTUH coZiepaT XJI0POPUII U CIIOCOOHBI K POTOCUHTESY;

B) IlucTtus sBysieTcs: MHBA3MOHHBIM BHUJIOM M MpeEJCTaBJISIET OMACHOCTb [IJI1 S9KOCUCTEM M3-3a
VHTEHCUBHOI'O BeT€TaTHBHOTO Pa3MHOXEHUS;

C) MbpblubsK NOJaBJsIeT pa3BUTHE KaK OJBOJAHOM, TaK U HAJIBOJHOW YacTel pacTeHUs1 B paBHOU
CTeNeHy;

D) [lpwu 3arpsisHeHUHU BO/JbI MbIILIbSIKOM pacTeHUE UCIIbITbIBAeT HEOCTATOK BJIATH;
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E) Ilpu 3arpsi3HEHWH BOJbI MBIIIBSIKOM B JIUCTE POPMHUPYETCS MeHbllee KOJHUYECTBO CJI0EB
KJIETOK Me30duJijia U3-3a yTHeTeHUsI POTOCUHTE3A;

F) Ilpu 3arpsi3HeHUH BOAbI MBIIIbIKOM JINCTbS HAUMHAKOT MOIJIONATh BOAY HANPSMYIO U3 BOJbI
6e3 yJyacTusl KopHeH 3a cueT GOPMUPOBAHUSA CTPYKTYP, aHAJIOTUYHBIX KOPHEBBIM BOJIOCKAM;

Bapuanm 2:

A) OcHoBHast QyHKILUSI KOpPHEH MUCTHUU - obecrnedyeHHe IJAaBYy4yeCTH, a BcacblBaHHWE BOJbI U
MUHepaJbHBIX COJIEH MPOUCXOAUT Yepe3 BCIO MOBEPXHOCTb pacTeHus nyteM Judpdy3uuy;

B) IlucTtus sBjsieTC MHBA3MOHHBIM BUJIOM M MpEJCTaBJISIET OMACHOCTb JIJI 9KOCUCTEM M3-3a
PO OJKUTENbHOTO (HECKOJIBKO JIeT) IepUo/ia BereTaluy;

C) MpblibsK B 60/bIIEN CTENEHHU BJAUSET HA POCT KOPHEM, YeM HA POCT IOOETOB;

D) Ilpu 3arpsi3HEHUH BO/ibl MbIIIbSIKOM PacT€HHE UCHBIThIBAET HEJIOCTATOK KUCI0PO/a;

E) Ilpu 3arpsi3HeHUU BOJbl MbIIbSKOM B JUCTEe GOPMHUPYETCS MeHbllee KOJUYECTBO CJIOEB
KJIeTOK Me30duJijia U3-3a yrHeTeHUs1 GOTOCUHTE3A;

F) H3MeHeHHS B aHAaTOMHYECKOW CTPYKType JIUCTA, TaKUe KaK HM3MeHEeHHE TOJIUUHbI JIUCTA,
TOJILUHBI CTOJI6YATOro Me30Qu/ia, yBeJUYEHHEe YHUCIa TPUXOM, BbI3BaHbl MYTareHHbIM
JeMCTBHEM MbIIIbSKA;

Bapuanm 3:

A) OcHoBHast QyHKIUS KOpPHEH MUCTHUM - obecrnedyeHHe IJIaBY4YeCTH, a BcacblBaHHWE BOJbI U
MUHepPaJIbHBIX COJIEU IPOUCXOAUT Yepe3 BCIO MOBEPXHOCTb pacTeHus NyTeM AU Py3uy;

B) Iluctus aBiseTcsd MHBAa3WOHHBIM BUJOM WU NpeJCTaBJ/seT ONACHOCTb AJisl 3KOCUCTEM H3-3a
MHTEHCUBHOI'0 pa3MHOXeHHS NPEUMYIIECTBEHHO CEMEHHBIM My TEM;

C) MpblibsK B 60/1bII€N CTENEHHU BJAUSET HA POCT KOPHEM, YeM HA POCT OOETOB;

D) Ilpu 3arpsi3HEeHUH BOJibl MbIIlIbSIKOM pacTeHHE UCTIbIThIBAET HEJIOCTATOK BJIATH;

E) Ilpu 3arpsisHeHHUM BO/ibl MbIIIbSIKOM JIMCThS1 HQUMHAIOT MOTJIOUIATh BOAY HANPSMYIO U3 BO/bI
6e3 yyacTus KOpHeH 3a cieT OPMUPOBAHUS CTPYKTYP, aHAJIOTUUHBIX KOPHEBBIM BOJIOCKAM;

F) H3MeHeHUS B aHAaTOMHYECKOW CTPYKType JIUCTA, TaKue KaK HM3MeHeHHe TOJIUUHbI JIUCTA,
TOJIIIMHBI CTOJIOYaTOro Me3odu/ia, yBeJUWYEHHWE 4YMUCAA TPHUXOM, BbI3BaHbl MyTareHHbIM
JeMCTBHEM MbIIIbSKA;
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3aganue ID 42 - 3 6a/1a

O6was 0415 8cex 8apuaHmMos8 4acms 80npoca:

B 2014 roay Hay4YHoOe COOOLIECTBO ObLJIO NMOTPSACEHO HEOXXHAAHHBIM OTKpbITUeM. ['pynna
HOPBEXCKHMX Yy4YeHbIX BO TIJlaBeé C «OTKpbIBaTe/JeM HOBBIX TUIOB» PelHXapaToM
KpucreHceHOM oOny6J/IMKOBaJja CTaThlo, B KOTOPOM ONMMCBIBAJICA HEOOBIYHbIA OPraHU3M -
AeHaporpamma (Dendrogramma enigmatica). [JeHaporpaMma O6blla OOHapyKeHa B
dukcupoBaHHBIX CO0pax IJIyGOKOBOAHOro GeHTOCA, KOTOpbie ObLIM CAe/IaHbl y Oeperos
Tacmanuu emé B 1986. ®0oTO M3 3TOM CTAaThbU NPHUBEJEHBbI B BepXHel YaCTU WIIIOCTPALMU.
KuBoTHOe 06/1asa710 ABYCJIOMHOM oOpraHvsanueil ¥ rpuGOBHAHBIM TeJIOM C POTOBBIM
OTBEepPCTHUEM Ha KOHIE «HOXKH» (cTeGesibKa), BeAyIUM B pPa3BEeTBJEHHYI0 CHUCTEMY
racTpoOBaCKYJ/IIPHBIX KaHAJIOB, MPOHM3bIBAWIIMX «ULIANKY» (AUCcK). OAHAKO HA OCHOBAaHHU
AMemUXCcd MOpP(POJIOrudyecKuX NPU3HAKOB OHO He MOIJIO ObLIO OBIThb OTHECEHO HH K
crpekawinuM (Cnidaria), Hu K rpe6HeBUKaM (Ctenophora), Tak Kak He MMeJ10 HU KHUAOLUTOB
(cTpekaTe/IbHBIX KJI€TOK), HU I'PEeOGHbIX MJIACTUHOK, HU CTAaTOLMCTOB, HM Iynasien. ABTOPbI
JaxKe NpeAnoJI0KUIu poAacTBo D. enigmatica c BBIMepIIMMHU NpeACTABUTE/IAMHU 34UAKAPCKOHN
(aoxkemoOpuiickoi) ¢ayHbl. PUKcanusa MaTepua/ia He MO3BOJIMJIA HOPBEXLAM NPOBECTH
anaau3 JJHK. OpgHako, y)xe 4yepe3 ABa roja BbIIIJIO MCCJAeJOBaHHE HOBBIX 06pa3unoB D.
enigmatica ¢ nNpUMeHEeHUEeM MOJIeKyJApHO-TeHeTu4YecKuxX MeToJoB. CmpaBa Ha
AeHaporpamMme (puioreHeruyeckoMm JepeBe) wu3 crathu 2016 rojza mnoKa3aHO
dusiorenernyeckoe mnosiokeHue AeHaporpammsel (D. enigmatica) OTHOCUTE/NIBHO JAPYyrux
)KUBOTHbIX. CJ/leBa MNOKa3aHAa cxeMa CTPOEHMA XEHCKOM KOJIOHUU TIJIyOOKOBOJHOM
cudpoHodopsl ApxaHresoncuc (Archangelopsis jagoa), n eé kopMmuaus (rpynibl 300U/0B).
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A1 KaXKA0ro U3 cIeAyIIHuX yTBepXaeHui o Jendpozpamme (Dendrogramma enigmatica)
YKaKHTe, IBJIAETCS OHO BEPHBIM UJIM HEBEPHbBIM:

Bapuanm 1:

A) Dendrogramma v Archangelopsis OTHOCATCS K OZHOMY OTPSAZY *KUBOTHBIX;

B) Dendrogramma nuTtaeTtcs MeJKUMU 6eClI03BOHOYHBIMHU, COOUpas UX TEHTUJIJIAMU;

C) Oo6HapyxeHHble B 1986 o6pasubl Dendrogramma mnpejcTaB/slOT COO0W OTOpBaBIIMECS OT
KOJIOHUHU OpaKTBhI;

D) Dendrogramma obvTaeT B HelcTasu (Y IOBEPXHOCTU BO/JbI);

E) /[uameTrp nHeBMaTodopa Dendrogramma BepOATHO COCTABJSAET OT MOJOBUHBI 10 HECKOJIBKUX
CaHTUMETPOB;

F) OTtcyrcTBUe KHUJAOLUTOB y o06pasuoB Dendrogramma 1986 roja MOXHO OOBSICHUTH
GYHKUMOHa/IbHOU AP PepeHIIMPOBKOUN JAHHOTO OPraHHU3Ma;

Bapuaum 2:

A) Dendrogramma v npecHoBoHas ruapa (Hydra sp.) OTHOCATCA K OJHOMY KJIACCY KMBOTHBIX;

B) Dendrogramma mnuTaeTcsi MHUKpoOoOpacTaTesisIMU, BcacblBasg UX XOOOTKOM C NOBEPXHOCTH
cybcTpara;

C) Oo6HapyxeHHble B 1986 o6pasubl Dendrogramma mnpejcTaB/siOT COO0W OTOpBaBIIMECS OT
KOJIOHUU OPaKThI;

D) Dendrogramma obvTaeT B nesiaruasu (B TOJILe OKeaHa);

E) /JluameTtp kosroHuu Dendrogramma, BeposiTHO, npeBbimaeT 50 cM;

F) ¥V ppyrux mnpeacraButesniell poaa Dendrogramma MOXHO OXUJATh HaIW4yds TPeOHBbIX
IJIAaCTUHOK;

Bapuanm 3:

A) Dendrogramma v Archangelopsis OTHOCATCSI K OJJHOMY OTPSIAY >KUBOTHBIX;

B) Dendrogramma mnuTaeTcsi MUKpooOpacTaTesissMU, BcacbiBasg UX XOOOTKOM C MOBEPXHOCTH
cybcTpara;

C) Oo6HapyxeHHble B 1986 o6pasibl Dendrogramma TnpejcTaBJsiiOT COO60W OTOpBaBIIMECS OT
KOJIOHUU OPaKThI;

D) Dendrogramma obvTaet B nesiaruasu (B TOJILe OKeaHa);

E) /JuameTrp nHeBMaTodopa Dendrogramma BepOSATHO COCTABJSET OT MOJOBUHBI /10 HECKOJIBKUX
CaHTHMETPOB;

F) ¥V pgpyrux npexacraButesned posa Dendrogramma  MOXHO  OXMUJATb  HaJUYUS
CBOOO/IHOXKUBYILETO MeIy30UJHOTO MIOKOJIEHHS;
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3aganue ID 44 - 3 6a/1a

O6was 0415 8cex 8apuaHmos 4acmsv 80NpPoOca:

MexxayHapoaHas rpynna OpHUTOJIOTOB M3y4YaJla UCJIaHACKUX NecOYHUKOB (Calidris canutus)
Ha nporsbkeHuu 33 ser. UccaepoBaTteid OTJ/IaBJAMBAIM NTHUIL, BO BpeMsA HMX CTOSHKH B
I'ranbckon OyxTe, Ilosiblie, ¥ B MecTax 3UMOBKM B BaHK-a Aprene, MaBputaHuu. OHM
U3MePAIM pa3Mep TeJia, KJIAKWBa, NPpeAIUIIOCHbI U Kpblia. Hc/1aHACKHe NeCOYHUKHU B MeCcTax
3MMOBKM B MaBpUTAaHUM NUTAKOTCA JABYCTBOPYATHIMM MOJUIIOCKaMHU U3 poaa Loripes.
MoJ/II0CKHM KUBYT NOJA NECKOM, B IPUJIMBHOM 30He. /I TOro, 4To6bl MX A0CTaTh, HY)KEH
JAJIMHHBIA KJIIOB - 0K0J10 40 MM. Kpome Toro, Loripes MOTyT GbITh TOKCUYHBIMHY AJISI MOJIOJBIX
KYJIMKOB M BbI3bIBaTh AMapel. [103ToMy UMM B OCHOBHOM INHUTAlOTCA B3pOCJjble 0COOH, a
MOJIOAbIe NTHLbI eJAT ABYCTBOPYATHIX MOJUIKCKOB Dosinia i MOpPCKy TpaBy B3amopHuK
(Zostera). Ho B3pocJ/ibie 0CO0U ¢ KOPOTKMMHU K/1I0BaMH (30 MM) TOXKe BbIHYKAEHbI NUTAThCS
3TMMU MOJUIIOCKAMU U MOPCKOM TpaBOM, NOTOMY YTO He MOryT Aoo6parbca A0 Loripes.
HccinepoBaTtesin Ha6GAWAAJIAM MO COYyTHUKOBBIM CHHMKAM TasiHMe JIbJAOB B MecCTax
rHe3/l0BaHMA NeCOYHUKOB, Ha Taumbipe. H3-3a yCKOpPEHHOro CX0Ja CHera, CBA3aHHOIO C
NOoTelJIeHHeM, paHblle BbUIETAT YIEHHUCTOHOrHMe, KOTOPbIMU MMUTAKTCH NTEHIbI
HUCJAHACKOro necoyHuka. Korga nreHubl BbUIYIUIAAIOTCA, IPOXOAUT MUK YHMCJIEHHOCTH MX
KOpPMOBOM 6a3bl. 300JI0TU CYUTAKWT, YTO NOTEIIEeHMEe B MeCTaX FHe3J0BaHMA BJHUsSET Ha
yMeHbIIIeHHEe pa3Mepa Tesia NEeCOYHHMKOB M MaJeHUue YHCJIEHHOCTH 3TOro Bujaa nrun. Ha
pucyHke C cTo161bl 0603HAYAKOT MeJAMaHbl, IPSIMOYTOJIbHUKH 0003HAYAKOT NPOLEHTU/IH OT
25 10 75, a ycbl 0603Ha4YalOT AMana30Hbl BO3MOXKHbIX 3HaueHU. Ha pucyHke D KaXkKabIi Kpyr
0003Ha4YaeT CpeJHEeroA0Boe 3Ha4YeHUe, a YUC/I0O BHYTPHU Kpyra yKa3bIBaeT roj, Ha6J/110feHUs.
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[laTa TasHuA cHera
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[IpoaHa/M3upyNTe, NOXKAJIYHCTA, rPaPUKH M AJI KAOXKAO0T0 yTBEPKAECHUA YKAKUTE, ABJIAETCA
OHO BEPHBIM WJIM HEBEPHBIM:

Bapuaunm 1:

A) Hcnanpckve meCOYHUKM THe3AATCA Ha MOJyocTpoBe TalMblp W JIeTAT 3WMOBaTh B
MaBpuUTaHHIO C OCTAHOBKOU B ['1aHbCKOM OYXTeE;

B) YeM psiviHHee KJIIOB y NTHILbI, TEM 060Jiblle 10/ MOJIJIIOCKOB Loripes B mUTaHUM B3pOCIOH
NTULLBI;

C) H3MeHeHHe palMoHA NUTAHUS B 3aBUCMMOCTH OT [IJIMHBI KJIIOBA MOXHO OOBSICHUTH
pacnpegesieHreM Loripes no riy6rHe. BoJbILIMHCTBO 3TUX [ABYCTBOPYATHIX MOJIJILOCKOB XUBYT Ha
rayouHe 10 40 MM U JOCTYIHbI 60Jiee JJIUHHOK/IIOBBIM 0CO0SM. /[Ba APYTUX UCTOYHUKA MULA —
JIByCTBOpYaTble MOJIIOCKK Dosinia 1 kopHeBuLa Zostera — BCTpevyarOTCs Ha MEHbIIUX IJyOMHAaX
Y JJOCTYIHBI BCEM UCJIaH/ICKUM MTeCOYHHUKAM — KaK KOPOTKOKJIOBBIM, TaK U JJIMHHOKJ/IIOBbBIM;

D) Kak MoJioible, TaK U B3pOCJible 0COOU MOTYT UMETb KOPOTKUH KJt0B (0K0J10 30 MM);

E) CHer B MecTax pa3aMHOX€HHS HWCJAHACKUX NIECOUHUKOB Ha moJjyocTpoBe TallMbIp cTasa TasgTh
paHblie, HaurHasdA ¢ 2000 roaa;

F) MoJsiogple nTULbI, MOMMaHHblE BO BpeMs KOPOTKHUX OCTaHOBOK B [losibuie BO BpeMsl MX
MUTpaLMU C 10JyoCcTpoBa TalMbIp Ha 0T, UMeJIM MEHBIILYI0 MacCy TeJia ocJje Ce30Ha pa3MHOKEHU S
B T€ Ce30HbI, KOT/ia CHET PaHo UCYe3;

Bapuanm 2:

A) Hcnanackue necOYHUKU 3UMYIOT Ha 0yocTpoBe TalMBbIp U JIETAT THe3AUTCA B MaBpUTaHUIO
C OCTaHOBKOU B ['IaHbCKOM OYyXTe;

B) Yem pA/sMHHee KJIIOB y NTHLbI, TEM MeHblle [0/ MOJUIIOCKOB Loripes B panyoHe NMHUTaHUA
B3pOCJION NTULbI;

C) YeMm pJsiMHHee KJIIOB Y NTUILBI, TeM 00Jblle [0/ MOJUIIOCKOB Loripes B NHUTaHUU B3pOCJIOU
NTULBL;

D) H3meHeHue pauMoHa NUTAHUA B 3aBUCMMOCTHM OT JJIMHbI KJIIOBA MOXXHO OOBSCHUTH
pacnpezesnieHreM Loripes no riy6rHe. BoAbIIKHCTBO 3TUX ABYCTBOPYAThIX MOJIJIIOCKOB KUBYT Ha
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rjayouHe 10 40 MM U JOCTYIIHBI 60J1ee AJUHHOKJIOBBIM 0CO65M. /[Ba pYrUX UCTOYHUKA MHUILUA —
JIByCTBOpYaThble MoJIIOCKK Dosinia 1 kopHeBuLa Zostera — BCTpevyarTCs Ha MEHbUIUX IJyOMHaX
Y JOCTYIHBI BCEM UCJIAH/CKHUM ITIECOYHUKAM — KaK KOPOTKOKJIIOBBIM, TaK U JJIMHHOKJIIOBBIM;

E) Mopckoil TpaBo# Zostera MOTYT MUTATbCA TOJbKO AJUHHOKJ/IIOBbIE IECOYHUKH, I0CKOJIbKY OHA
pacTeT rayo:xe BCex;

F) IITuusl, noiMmaHHblie nociae 2000-bIX TOA0B, B CpeJHEM MMeJM MEHbIIYI0 Maccy TeJja, A0, YeM
nTuibl noiManHblie 2000 roaa;

Bapuaum 3:

A) HcnaHackue NEeCOYHUKH THe3JATCA Ha IMoJsyocTpoBe TallMblp W JIeTAT 3UMOBAaThb B
MaBpHTaHHIO C OCTAaHOBKOM B ['[laHbCKOM OYXTe;

B) H3meHeHue pauuMoHa NUTAHUSA B 3aBUCMMOCTH OT [UIMHbl KJHOBA MOXHO OOBSCHUTH
pacnpegesnieHreM Loripes no riy6rHe. BoJbIIMHCTBO 3TUX [ABYCTBOPYATHIX MOJIJILOCKOB XUBYT Ha
riayouse 10 40 MM U JOCTYNHBI 60J1ee JJIUHHOK/IIOBBIM 0C005M. /IBa ApYrux UCTOUHUKA NMUIA —
JIByCTBOpYaTble MOJIIOCKK Dosinia 1 kopHeBuLa Zostera — BCTpeYyarOTCs Ha MEHbIIUX IJIyOMHAX
Y JOCTYIHBI BCEM UCJAaH/ACKUM MTeCOYHHUKAM — KaK KOPOTKOKJIOBBIM, TaK U JJIMHHOKJ/IIOBbBIM;

C) Kak Mosiofpble, Tak U B3pOCjble 0COOM MOTYT UMEeTh KOPOTKUHU K/I0B (0K0J10 30 MM);

D) T'paduk B nsobpaxaeT M3MeHeHHEe BpeMEHU BblleTa YJIEHUCTOHOTUX, KOTOPbIMU NUTAOTCSA
NTEeHIbl UCJIAHACKOTO NecoYyHUKa. [I[puinHa ToMy - ycKOpeHHOe TasiHhe CHEXKHOT'0 IOKPOBa;

E) IItuusl, noiiMmanHbie A0 2000-bIX ro/i0B, B CPEIHEM UMEJIM MEHBIIYIO MacCy TeJsa, YeM MTULbI,
noMaHHbIe nnocyae 2000 roaa;

F) B 1990 roay cHer pacras paHnblie, 4eM B 2010 rony.
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3aganue ID 45 - 3 6as1a

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

JInoHe 1b MeccH - 3TO He TOJIbKO OJMH U3 CaMbIX BbIAAKIIUXCA GyTGOIMCTOB COBPEMEHHOCTH,
HO M OJUH U3 CaMbIX M3BECTHBIX NALUEHTOB C AUATHOCTHUPOBAHHOM HEJOCTATOYHOCTHIO
comatoTrponHoro ropmoHa (CTT, ropmona pocra). C 10 jieT OH NPOBOAUJI AOPOrve HHbEeKIUU
COMATOTPOIMHA B KBaJApHIenc ¥ Bbipoc co 127 g0 170 cMm. Ha KapTUHKe HUXKe IIpeJcTaB/IeHa
cxeMma gevcreusa CTT Ha MuLIeHU B opraHu3sMe (Kak npsAMoe AeiiCTBHe, TaK M ONI0CpeJOBaHHOE
yepe3d HHCYJHHONOAOOHBIA d¢akTop pocra (UPP-1, comaTomeAuH), CTUMYJIUPYHOIIUA
KJIETOYHBIN POCT U JeJIeHHe), a TaKxKe cxeMa peryaanuu cekpenuu CTT yepe3s runorasamo-
runopu3apHyIo oOCh:

*  Mbiwuybt

* Tumyc
MapeHxMmarTo3Hble TKaHU

* Juposasa TKaHb

* HepsHasa TKaHb

lMnotanamyc

+ | rpenun

NOP-1

JJIs1 KaXKA0ro u3 cleayrmux YTBep)K,Z[eHPIﬁ YKAXXHUTe, ABJIACTCA OHO BEPHbIM HJIX HCBEPHbIM:

Bapuanm 1:

A) H®DP-1 aBasieTcs arOHUCTOM UHCYJIMHA B OTHOIIIEHUU YTJIEBOJJHOTO 0OMEHa;

B) ComaTocTaTHH MOET UCH0JIb30BAThCS B JIEUEHUHN OMyXO0JIEeH;

C) IMpwu uHakTuBauuu reHa UPP-1 ypoBeHb rOpMOHA POCTa B KPOBU CHUXKEH;

D) Ilpu uuppose neyeHu ypoBeHb TOPMOHA POCTa B KPOBY MOBBILIAETCS;

E) ComaTocTaTHH CUHTe3UpyeTCs TOJIbKO B TUIIOTaJaMycCe;

F) Punusunr ropmon comatotrponuHa (CTT-PI') Beiges1sieTcss B CHHAaNTHYECKYIO 11leJib HeHpOHAMH
rumnoTajaMyca yepe3 akCOHbI, JOCTUTAI0IMe HENOCPeACTBEHHO NepeiHel 1011 runodusa;

Bapuanm 2:
A) TosopaHue MOXKET CTUMYJIMPOBATh CUHTE3 FTOPMOHA POCTa;
B) TopMoH pocTa siBJisieTCs arOHUCTOM MHCYJIMHA B OTHOLUIEHUHU YTJIEBOAHOTO 0OMEHa;
C) ComaTocTaTHH MOKET UCHO0JIb30BAThHCS B JIEUEHUHU OMyXO0JIEH;
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D) Bnicoko6eskoBas AueTa CTUMYAUpyeT cuHTe3 UDP-1;

E) VY neteil c neueHOYHON HEOCTATOYHOCTBIO MOXKET OTMEYAThCSA HU3KOPOCJIOCTh;

F) Puausunr ropmoH comatorponuHa (CTI-PT') BeigensieTcss HeipoHaMM rMIoTaJaMyca B KPOBb,
NPOXOJAILYI0 Yepe3 BOPOTHYIO KallMJIJIIPHYIO CUCTEMY;

Bapuanm 3:

A) TosiofaHve MOXeT CTUMYJIMPOBAThb CUHTE3 FOPMOHA POCTa;

B) HO®P-1 gBiseTcsa aroHUCTOM UHCYJIMHA B OTHOLIEHUH YTJIEBOLHOI0 0OMeHa;

C) Illpu uHakTuBanuu reHa MOP-1 ypoBeHb ropMOHa pOCTa B KPOBU CHUKEH;

D) V peTeil c ne4eHOYHOU HEOCTATOYHOCTBIO MOKET OTMeYaThCs HU3KOPOCJIOCTh;

E) Ilpu nHaktuBayuu reHa UOP-1 puck pa3sBuTHA 0nyxo/1eBOro 3a60JeBaHUs MOBbILIAETCS;

F) Puausunr ropmon comatorponuHa (CTI-PT) BeigensieTcsas HelipoHaMu runoTajaMyca B KPOBb,
NPOXOJAILYI0 Yepe3 BOPOTHYIO KallMJIJIIPHYIO CUCTEMY;
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3aganue ID 46 - 3 6a/1a

O6bwas 0414 8cex apuaHmMos yacms 80nNpoca:

Besmmkaa ¢paHnysckasa peBoJonMs NO03BOJIMJIA BIepBble I'POMKO 3aABUTbh O BpPEJHOM
BJIMSIHMM HOLLIEHHS KOPCeTa Ha 3/J0pOBbe XKeHIUHEI. A ’KxeHa u3BecTHoro B.K. Pentrena gaxe
corjacujiacb Ha PEHTreHOBCKMM CHUMOK B 1885 roay, 4Tro6bl NpoJAeMOHCTPUPOBATH
AedopManmIo rpyJHON KJIETKHU U3-3a AJIMTE/IbHOr0 HolleHusAa KopceTa. OnyueHue pedep u
Auadparmsl, JJAUTe/IbHOE CAABJIEHHME TPYJAHOM KJIETKM M3BHE OTPaXKajoCchb HA QyHKI MM
AbIXaHUA U KpoBoooGpaleHus. Hepeako aaMbl naja/id B «1IlepKOBHBIA OGMOPOK» U3-3a TYro
3aTAHYTOro Kopcera.

HW3BeCTHO, 4TO CymiecrByeT 06Cpr1(TPIBHaﬂ AbIXaTe/JIbHAA HeJ0CTATOYHOCTb, BbI3BAHHAA
HAapymIieHUEeM TIpoBeA€HHUA BO3AyXd IIO0O AbIXAdTE€/JIbHBIM NYTAM, MW PECTPUKTUBHAA
AbIXaTeJIbHAA HEAOCTATOYHOCTb, BbI3BdHHAsA OrpaHH4Y€HHEM PACTAXKHUMOCTH JIero4HoM
TKaHH. PeCTpHKTHBHaﬂ AbIXaTeJ/JIbHAA HEeJ0CTATOYHOCTb noagpa3agejaeTca Ha
BEHTUWIALNIUOHHYI0, CBA3dAHHYK C HE€AJAE€KBATHbBIMU AbIXATC/JIbHbBIMU ABUKCHHUAMHU I‘py;[HOﬁ
KJIETKH, U IAPpEHXUMATO3HYI0, CBA3AHHYI0 C IIPAMBIM MMOPA’KE€HHUEM TKAHHU JIETOYHbIX AJIbBE€0JI.
AJIH KaxKa0ro u3 cJieAyroumux YTBep)KAeHHﬁ YKAXKHUTe€, ABJACTCA OHO BEPHbIM HJIM HCBEPHbIM:

Bapuanm 1:

A) Ilpy [AJAUTENbHOM HOIIEHWM KopceTa pa3BUBaeTCs OOCTPYKTHUBHas /JblxaTesbHas
HeJJ0CTAaTOYHOCTb;

B) Ilpu JuuTeNbHOM HOIIEHUWHW KOpcCeTa pa3BUBAETCS PECTPUKTUBHAS JblxaTeJsibHasi
HeI0CTaTOYHOCTh;

C) CmewmeHue guadparmMbl NpeuMyLIeCTBEHHO OTPAHUYHUBAET pe3epBHbIN 00'beM Bbl/0Xa;

D) I[lpu AMTENbHOM HOLIEHUM KOpCceTa pa3BHUBAEeTCs CHW)XXEHWEe NaplUaJbHOrO /aBJIEHUSA
KUCJIOpOoJa B KpPOBU (FUIOKCEMMS) NPU HOPMaJbHOM YypOBHE YIJIEKUCJOTO Tra3a KpOBHU
(HopMoOKanHus);

E) Illpu a1vTesbHOM HOLIEHHWM KOpCeTa YBEJIUYMBAETCS KOHEUYHbIM JUACTOJUYECKUNA 00'bEM B
cepae;

F) [llpu anuTenbHOM HOLIEHUH KOpceTa JaMbl aZjajii B 06MOPOK, IOTOMY YTO COCY/Zibl TOJIOBHOT'O
MO3ra paclupsJiuch Ha GOHe TUIIOKCEMUH, U NIa/laI0 apTepUaJbHOE AaBJIEeHUE;
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Bapuanm 2:

A) Ilpy [jauTeNbHOM HOLIEHUM KOpCceTa pa3BHUBAETC BEHTUJISAIMOHHAs JbIXaTeJbHas
HeJJ0CTaTOYHOCTb;

B) Ilpu juuTesbHOM HOIIEHUWHW KOpceTa pa3BUBAETCS NapeHXWMaTo3Has /JiblXxaTesbHasi
HeJJ0CTaTOYHOCTb;

C) CmeweHue fuadparMbl IpeuMyLIeCTBEHHO OTPAaHUYHNBAET pe3epBHbIN 00'beM B/I0Xa;

D) Ilpu AMTe/NbHOM HOLIEHWM KOpCeTa pa3BUBAETCS CHIKEHHUE MapLUaJbHOTO [laBJEHUS
KHCJIOPO/ia B KPOBH (FMIIOKCEMMUS) U TOBBILIEHHWE YPOBHSA YIJIEKUC/IOT0 ra3a KpoBH (TMIepKanHus);
E) Ilpu AaMTeNbHOM HOILLIEHUH KOpPCETA YMEHbIIAETCS KOHEYHbIN JUACTONYECKUN 00 beM KPOBU
B CepALe;

F) Ilpu gutesbHOM HOIIEHUMU KOpCeTa JAaMbl 1aZjajid B 0OMOPOK, IOTOMY UYTO COCYZbl FOJIOBHOTO
MO03ra Cy»aJIuCb Ha pOHe rMIIOKCEMUH, U N1a/laJI0 apTepUabHOE JlaBJIeHUE;

Bapuanm 3:

A) Ilpu pAaMTEeNbHOM HOLIEHWM KOpceTa pa3BUBAETCA OOCTPYKTHBHAs  JibIXaTesbHas
HeJJ0CTaTOYHOCTb;

B) Ilpy pAavdTeNbHOM HOIIEHHMUM KOpPCeTa pPa3BUBAeTCs BEHTUJ/ISILMOHHAs /JblxaTeJsbHas
HeI0CTaTOYHOCTh;

C) CmeweHue fuadparMbl NIpeuMyLIeCTBEHHO OTPAHUYUBAET pe3epBHbIN 00'beM BI0Xa;

D) Ilpu AMTeNIbHOM HOLIEHWM KOpCeTa pa3BUBAETCS CHIDKEHUE MapLUaJbHOTO JlaBJeHUS
KUCJIOpOoJa B KpPOBU (FUIOKCEMHMS) NpPU HOPMaJbHOM YypOBHE YIJIEKUCJOTO Tra3a KpOBU
(HopMOKanHus);

E) Ilpu A/vMTesbHOM HOIIEHUU KOPCETA YBEJIWYMUBAETCS KOHEYHBIM AMACTOJUYECKUH 00beEM B
cepaue;

F) Ilpu aiuTesbHOM HOLIEHHWU KOPCETa AaMbl 1aJla/id B 06MOPOK, IOTOMY UYTO COCY/bl TOJIOBHOT'O
MoO3ra Cy»aJ/IuCb Ha pOoHe rMIOKCEMUH, U NaJla/I0 apTEPUAIbHOE 1aBJIEHUE;
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3aganue ID 47 - 3 6a/1a

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

KiloueBbIM peryjiaTopoM BOJHO-COJIEBOro 6aJjlaHCAa $BJIAETCI TOPMOH Ba30INPECCHH,
KOTOPbIA MpPOAyLHUPYEeTCA HEMpPOCEeKPeTOPHBIMU KJIeTKaMM B TUIOTajJamMyce H
BBICBOGOXKJaeTcd B KPOBOTOK B 3aJHeill Aosie runodusa. ITOT FOPMOH CTHUMYJIHMpPYeT
pea6copouMI0 BOAbI B NMOYKaX 3a CYeT BCTPAaMBAaHUA B MeMOpaHy KJIETOK KaHaJ/IbLieB
AaKBaNOpUHOB 4 TuUIa - O6EJIKOB, CJAyKallUuX BOJONPOBOAAINMMM KaHajJaMHM. Cekpenus
Ba30INpeCcCHHAa 3ayCKaeTcs NPU NpeBbILIeHUH 0CMOJISI/IbHOCTH KPOBH BbILIE ONpee/IeHHOr0
IOPOroBOro 3Ha4YeHus.

IIpeacTaB/IeHHBI HA pUCYHKe rpaduk XapaKTepu3yeT paGoTy KaHaJIbL,eBOW CHUCTEMBI IO
KOHIeHTpUpoBaHMI® MouM. Kaxxpasa u3 kpuBbIX A U B cooTBeTCTByeT ompejeieHHOMY
BOJAHOMY CTaTycCy (M36bITOYHOMY MNOCTYIUIEHUI0 XMJAKOCTHM B OPraHuU3M HJIH, HA060pOT,
00e3B0KMBAHHMI0 BCJEeACTBHE Pe3KO OrpaHMYeHHOro Aoctyna K Boge). Ilo ocu opauHart
OTJ/IO)KEHO OTHOLIEeHHE OCMOJIJIBHOCTH KaHa/ibueBoH XHUAKOCTH (TF) K oCcMO/ISA/IBHOCTH
ns1a3Mbl KpoBH (P), mo ocu a6cuucc - no3unusA OT Hayasia He¢ppoHa (COOTBeTCTBYWIIHE YACTH
HedpoHa MOKa3aHbl Ha Bpe3Kax).

Q% o || |\e

CootHowenune |TF/P| om

,[[JIH KaxKAa0ro u3 JieAyroumux YTBep)KAEHHﬁ YKAXHUTeE, ABJIAETCA OHO BEPHbIM UJIX HEBEPHBIM:

Bapuanm 1:

A) IlpokcuMasnbHble KaHa/blbl HePPOHOB HENPOHULAEMBI [JIJI1 BOJbl, IO3TOMY Ha NPOTSXKEHUHU
3TOM 4aCTH KaHaJIbLieBOU CUCTEMbI HE TPOUCXOAUT U3MEHEHUS OCMOJIAJIBHOCTH MOYH;

B) B HedpoHe mpokcHMasibHble KaHaJblibl PE3UCTEHTHbI K JIEMCTBHUI0O Ba30NpPECCUHA, a NeTJs
['eHsie u cobuparesibHasA TPyOOUKa, HAPOTUB, 06J1aAAI0T MAaKCUMa/IbHON YyBCTBUTEJIbHOCTHIO;

C) KpuBas A cOOTBETCTBYET COCTOSIHMIO 06€3BOKUBAHUS;

D) KpuBas b cooTBeTCTByeT YpesMepHOMY NOTPEOJIEHUIO BObI;

E) Ilpu cocTosiHMH, ONKMCbIBaeMOM KPUBOH A, ceKpelys Ba3oIpeccuHa No/aBJeHa;

F) TIlocsie oA4HOMOMEHTHOTO ynoTpebJieHUs1 6OJIbIIOrO0 KOJIMYecTBa MOBAapeHHOW coJd paboTa
KaHaJIbLIeBOU CUCTEMbl HEQPOHOB OY/IET Jiyullle ONMUChIBAaThCS KPUBOU B, yeM KpuBoi A;
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Bapuanm 2:

A) B npokcuMasbHBIX KaHa/IbLlaX He IPOUCXOAUT peabcopOLus coJiel, I03TOMY Ha NPOTSKEHUU
3TOM YaCTHU KaHA/IbLIeBOU CUCTEMbI He IPOUCXOAUT U3MEHEHUS OCMOJITIBHOCTH MOYH;

B) B HedpoHe mpokcHMasibHble KaHaJblibl Pe3UCTEHTHbI K JIeMCTBUIO Ba30IpeccUHa, a NeTJs
['ensie v cobupaTtesibHas TPyOOUYKa, HAPOTUB, 006/1aJa0T MAKCUMa/IbHON YYBCTBUTE/IbHOCTHIO;

C) Kpusasa b cooTBeTCTByeT COCTOSHUIO 00€3BOXKUBAHUS;

D) KpuBas b cooTBeTCcTByeT Upe3sMepHOMY NOTPeOIEHUIO BOJbI;

E) Ilpu cocToAHMH, ONMCbIBA€EMOM KPUBOH A, CeKpelMs Ba3oNpecCHuHa I10jaBJIeHa;

F) Tllocne BHyTpuBeHHoro BBefeHUs 0,45% pacTBopa x/sopuja HaTpus (TUIOTOHHWYEH IO
OTHOIIEHWIO K IJIa3Me KpoOBH) paboTa KaHa/bleBOW CUCTEMbl HeQPOHOB OYyAEeT Jyulle
OMUCBHIBATbCS KPUBOU A, yeM KpuBOH b.

Bapuanm 3:

A) IlpokcuMasbHble KaHaJblibl HeQPOHOB HEMMPOHULAEMBI JIS BO/JbI, IO3TOMY Ha NPOTSXKEHUU
3TOM YaCTHU KaHa/IbLleBOUM CHUCTEMbI He IPOUCXOAUT U3MEHEHUS OCMOJISITIBHOCTH MOYH;

B) B HedpoHe mpokcrMMasibHble KaHasblbl Pe3UCTEHTHBI K [IeMCTBUI0O Ba30NpPeCCUHA, a MeTJs
['eHsie v cobupaTtesibHasA TPyOOUKa, HAPOTUB, 06J1aAI0T MAaKCUMa/IbHON YyBCTBUTEJbHOCTHIO;

C) KpuBasi A COOTBETCTBYET COCTOSIHUIO 06€3BOKHMBAHUS;

D) KpuBas A cooTBeTCTByeT ype3MepHOMY NOTPebJIEHUIO BOJbI;

E) Ilpu cocTossHUM, ONKMCbIBAEMOM KPUBOU A, ceKpeLsl Ba30NpeccrHa 0aBJeHa;

F) Tlocne BHyTpuBeHHoro BBegeHus 0,45% pacTBopa x/0pHUAa HaTpus (TUIOTOHUYEH IO
OTHOLIEHWID K IJla3Me KpPOBH) paboTa KaHa/bleBOM CUCTEMbl HeQpPOHOB OyAeT Jyulle
ONMCBIBATBHCA KPUBOU A, yeM KpuBou b.
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3aganue ID 48 - 3 6a/1a

O6was 0415 8cex 8apuaHmos 4acms 80npoca:

®u3no010ru U3y4yaid MeXaHU3Mbl HEPBHO-MbILIEYHOH Nepesayy y N03BOHOYHBIX )KUBOTHBIX.
B pa6oTe ucno/ib30BaJicA NpenapaTt HEPBHO-MbILIEYHOT'0 CUHANca Kpouka. Ha npotsnxkeHun
HUCC/IeJOBAHUS COCTaB OMbIBAKOILLEr0 pacTBOpa He MeHsIcA. HuxKe npuBeAeHbl pe3y/ibTaThl
HEKOTOPbIX IKCIEPUMEHTOB:

(1) lIpn pukcanum MeMOPAHHOr0 NOTEeHLHa/Ia MpecCHHANTU4YeCKO MeMOpaHbl HA YPOBHe
+50 MB cokpaieHus MbILIIbI HE NIPOUCXO0AMJIO.

(2) B cuHanTHYeCKOoe OKOHYaHMEe MOTOHEHPOHA C IOMOLbI0 MUKPOINUIIETKH 6b1/1 BBeJeH NP-
EGTA (¢dotouyBcTBUTE/NbHBIN CaZ*-xesaTop, npu ¢oOTO/IM3€ KOTOPOro MNPOUCXOJUT
BbICBOOOXK/A€eHHE HOHOB KaibludA). [Ipy AelcTBMM H3JIy4YeHHEM oOmpejeleHHOW JIMHbI
BOJIHBI IOCJIE HEGO0JIbIIOH 3a/jePKKH HAaGJII05a/10Ch COKpPalleHUe MbIIIIbI.

(3) lIpu npsAAMOM 3/JIEKTPUYECKON CTUMYJISILIMU MbILIEYHOI'0 BOJIOKHA HAGJII04a/1I0Ch ObICTpOE
pe3Koe ero COKpalieHHe.

OTMeTbTe, KAK «BEPHO» BO3MOXKHbl€ NPUYMHbI OTCYyTCTBUSA COKpallleHUsI MbIWIbI B IEPBOM
3KCIepuMeHTe, B IPOTUBHOM CJIy4Yae OTMeThbTe, KAK «KHeBEpPHO»:

Bapuanm 1:

A) OwmbIBawIMM pacTBOP HE cojiep>Kal HOHOB KaJbLiUs;

B) OwbiBaroLui pacTBOP cojiepras 6J10KaTOp NOTEHIMA-3aBUCUMbIX HATPHUEBBIX KaHAJIOB;

C) OwbiBaroLMK pacTBOp CcoJep:kasl  OJIOKaTOp MNOCTCUHANTHYECKUX PpeLenTopoB K
HellpoMeuaTopy (aleTUJIXO0NUHY);

D) B oMbIBawoui pacTBOp He 6blI A06aBIeH HeHpoMeaUuaTop (Al eTHUIXOJUH);

E) Ilpu penosnspusanuu npecMHanTU4eCKOW MeMOpaHbl He OblLI JOCTUTHYT NMOPOT FeHepanuu
NoTeHLHala JelcTBUSA (KPUTUYECKUU YPOBEHb JleNoJisipU3aliu);

F) B owMbiBaloiieM pacTBOpe eCTb MOHBI KaJjbliMs, HO NIpU MeMOpaHHOM noTeHuuazse +50 MB
CYMMapHbIH KaJiblJUeBbIN TOK Yepe3 MeMOpaHy paBeH HYJI10 (+50 MB cooTBeTCTBYeT paBHOBECHOMY
NOTEeHIMaJy [IJI1 NOHOB KaJslbLivs);

Bapuanm 2:

A) OwmbIBawUK pacTBOP He COJleprKal MOHOB HATPHUS;

B) OwmbiBarouiyil pacTBop cojepxas 6J10KaTOp NOTeHIMal-3aBUCMMbIX Ka/bLIUeBbIX KaHAJIOB;

C) OwMbiBaroUMi  pacTBOp  coJiep>asJ  OJIOKATOp  NOCTCHHANTHYEeCKUX  peLenToOpoB K
HelipoMeiuaTopy (aLeTUJIXO0JUHY);

D) B ombiBawIuii pacTBop He ObLI A06aBJIeH OJIOKATOP alleTUIXO0JUHICTepPa3bl — GepMeHTa,
paspyllalero aueTUIXOJUH B CAHANTUYECKOU IIeJsH, BCAeACTBHE 4Yero HeWpoMmeauaTop He
JlOCTHraJl IOCTCUHANTUYECKON MeMOpPaHbI;

E) B oMbiBallieM pacTBOpe eCTb MOHbI KasbliMsl, HO NpU MeMOpaHHOM mnoTeHuuase +50 MB
CyMMapHbIH Ka/bliMeBbIM TOK Yepe3 MeMOpaHy paBeH HyJi10 (+50 MB cooTBeTCTBYyeT paBHOBECHOMY
NOTeHLHay JIJis1 MIOHOB KaJblUsl);

F) B pesyiabTaTe [JMTeJbHOW Jienosisipy3allid Ha  MpeCcHHANTHYecKOW  MeMOpaHe
VHAKTUBUPOBAJIUCh HATPUEBbIE KaHaJIbl, YTO MPUBEJIO K Pa3BUTHIO peppaKTEPHOCTHU (COCTOSHUS
HEeBO30YAUMOCTH MeMOpaHbI);

Bapuaxnm 3:

A) OwMbIBawILMI pacTBOP HE COJiepKal HOHOB KaJlbIiys;

B) OwmbiBarouiyii pacTBop cozepasl 6J10KaTop NOTeHIMal-3aBUCUMbIX HATPUEBbIX KaHAJIOB;

C) B oMbIBawIMil pacTBOp He ObLI J06aBJeH HeEHpOMeAHaATOp (aLeTHUIXOI1H);

D) B ombiBawImuili pacTBop He ObLI A006aBJieH OJIOKATOP alleTUAXO0JUHICTepasbl — PepMeHTa,
paspyliaLero aneTU/IXO0JWH B CHHANTUYEeCKOW LIesH, BCJAeACTBHE 4Yero HelpoMeauaTop He
JOCTUraJ IOCTCUHANITUYEeCKON MeMOpaHbl;
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E) B ombIBalouieM pacTBOpe eCTb MOHBI KasblLiMf, HO IpU MeMOpaHHOM noTeHuuase +50 MB
CyMMapHbIH KaJbLJUeBbIN TOK Yepe3 MeMOpaHy paBeH HyJi10 (+50 MB cooTBeTCTBYeT paBHOBECHOMY
NOTeHIMaly AJ/i MIOHOB KaJIbLiUsA);

F) B pesyinbTaTe [JMTeJbHOW Jenojisipu3allUd Ha  NpeCcHHANTHYeCKOM  MeMOpaHe
MHAKTHMBUPOBAJIUCh HATPHUEBbIE KaHaJIbl, YTO IPUBEJIO K Pa3BUTUIO pePpaKTepHOCTH (COCTOSAHUSA
HEBO30yJJMMOCTU MeMOpaHbl);
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3aganue ID 49 - 3 6a/1a

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

l'[epeA BaMMU IIpeacTaB/JI€EH OAHWH M3BECTHBIA MeTa0o/IMYecKum nyTb X, HEKOTOpbIC
KOMIIOHEHTBI B KOTOPOM 3al.lll/1(l)p0BaHbI. OTMeTHM, 4TO A1 HEKOTOPBIX peaKum‘fl YKa3aHbl HE
BCe CyOCTpaThl U NPOAYKTHI.

A

|

I'moxo30-6-pocdar

<Dpy1croaoj-r6-¢oc¢a'r
|B
®pykro30-1,6-6uchocdar
v N\
Juruppokcnanerondpochar = I'mmepamsaerun-3-¢pocdar
[C

1,3-6ucdochormmepar

I

3-pochormmepar

I

2-pochormuepar

I

®ocdoeHommmMpyBaT

|

D

[IpoaHaM3MpylTe NMPEACTABJIECHHYI0 CXeMY M JJIS KaXKAOT0 U3 CJAEAYIOUUX YTBEPKAECHUMN
YKa)KUTe, IBJISAETCA OHO BEPHBIM MJIM HEBEPHBIM:

Bapuanm 1:

A) IlyTb X Takke Ha3bIBAIOT NEHTO030POCPaTHBIM LIYHTOM;

B) TIstokoHeoreHe3 HaUMHaETCs C peaKL U, 00paTHOM NocaefHEeN peaK U NyTH X;

C) HaxkomnsieHue B kiaeTke AT® TopMo3UT peakiuio B;

D) BewecTBo A, B 0T/IM4ME OT IV110K030-6-docdaTa, MOXKeT CBOOOHO BBIXOJUTh U3 KJIETKHU;
E) BewmectBo D cnoco6HO npeBpalaThbCs B aJlaHUH 3a OJHY PeaKIUIo;

F) BemjectBo A — caxaposa;

Bapuanm 2:

A) B peakuuu C ydacTByeT HeopraHuieckui pocdar;

B) BemecTBo A, B OTJIMYHE OT IJ110K030-6-dpocdaTa, MOXKeT CBOOOJHO BBIXOAUTDH U3 KJIETKHU;
C) TI'nrokoHeoreHes HaYMHAETCS C peaKLUH, 0OpaTHOM NocaeHEN peaKUu NyTH X;

D) BemjectBo D cnoco6HO npeBpalaThbCs B aJlaHUH 32 OJJHY PeaKLUIo;

E) Iyt X Takke Ha3bIBalOT NEHTO30Pp0CHATHBIM LIYHTOM;

F) MWHcynuH yckopsieT npoTekaHue npoluecca X B IeYEHHU.

Bapuanm 3:

A) BemectBo D Hanpsimyto noctynaeT B iUk Kpeoca;

B) Hakomnsienue B kietke AT® TopMo3uT peakiuio B;

C) B peaknuu C yyacTByeT HeopraHuieckut pocdar;

D) IlyTsk X Takxke Ha3bIBalOT NeHT030(0CcPaTHBIM ILIYHTOM;
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E) BemecTBo A, B 0T/IM4MeE OT IVII0K030-6-pocdaTa, MoKeT CBOOOJHO BBIXOAUTD U3 KJIETKHU;
F) TtokoHeoreHe3 Ha4MHaeTCs C peaKLMy, 06paTHOU MocaeiHeNd peaKk My NyTH X;
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3aganue ID 50 - 3 6as1a

O6was 0415 8cex apuaHmMos yacmos 80nNpoca:

B Hayasie XX BeKa 6bI/I0 U3BECTHO O HAJIMYMM B COCTaBe 6e/IKOB aMUHOKHCI0THI X1, KoTOpas
coaep:KaJjia cepy B CJa060-CBA3aHHOM COCTOSIHMHM. [l/I onmpejesieHUss KOJIMYECTBa Cj1abo-
CBSAI3aHHOM cepbl B OeJsiIKe MOJIb30BAaJIUCh CJeAylolleil MeTOAUKOM: HUcCaeAyeMbId 6eJIOK
No/JBeprajiv 1ie/;IOUHOMY FMAPOJIN3Y U ONpe/esisiii KOJIMYeCTBO cepbl MO Macce cyabduaa
CBMHILIA, 0CAXKAAaeMoro u3 rujposmsaTta. YacTtb cepbl B GejiKe He MOrJ/Ia ObITh OnpejesieHa
IOMOLIbI0 TAKOro NOJAX0Ja U CYUTAJIOCh, YTO OHA HAXOAUTCSA B NMPOYHO-CBSA3aHHOM BH/eE.
Torpga psia onpejesieHUsl BCcell cepbl B OeJIKe MPOBOAW/IM MHKYOanUI0 6eJiKa C HUTPaTOM
KaJIus AJISA OKUC/IeHHs cepbl A0 Cy/ibdaT- aHUOHA U NOCJIe U3MePSId KOJIMYEeCTBO Cephl Mo
Macce ocaxkgaemoro cyjbdara 6apusa. Beiuutasa u3 o61ero KojinyecTsa cepbl U3MepeHHOe
KOJIMYeCTBO CJa00-CBA3aHHOM Cepbl, MOXXHO ObLJIO BbIYUCJUTb KOJHUYECTBO MPOYHO-
CBsAA3aHHOM cepbl B Gesike. B 1923 roay amepukaHCKUi OMOXUMUK /[>koH Miosuiep npu
HUCC/IeOBAHUH CEPHOKMC/IOTO TMAPO/IU3aTa Ka3enHa OTKPbLJI aMUHOKHUCIOTY X2, CTPYKTypa
KOTOPO# moMor/ia NOHATh NPHUPOJY NPOYHO-CBA3aHHOIO COCTOsIHMS cepbl. Ilo3:xke O6bLIO
BbISICHEHO, YTO aMUHOKHMCJI0TA X2 y4aCTBYeT He TOJIbKO B IOCTPOEHHH GeJIKOBOU MOJIEKY.IbI,
HO M BO MHOX>KeCTB€ Pa3HbIX OGHMOJIOTMYECKUX MNPOLECCOB, B TOM 4YMCJIe€ 0COOYyI poOJb B
OMOCHHTEe3e 6e/IKa U CHHTe3€e TOPMOHOB Y paCTE€HMM.

[IpoaHa/M3uUpPyNTE NpPEeACTABJAEHHBIN TEKCT U JJisl KaXKAOro M3 CJAeAYIIMX YTBEePXKAEeHUN
YKa)KUTe, SIBJIIETCA OHO BEPHbIM UJIU HEBEPHBIM:

Bapuanm 1:

A) KaseuH cojepXUT 60JibllIoe KOJUYECTBO AMUHOKHMCJOTbHI X2, TaK KaK OHa sBJseTCs
He3aMeHUMOW aMHUHOKHCJI0TOM;

B) AmuHokuciaoTta X2 copepxkut SH rpynmny;

C) Ilpu okucieHMU HUTPATOM KaJsius BCS cepa B OeJiKe epexoAuT B CyJibYaT aHUOH;

D) AmuHOKHca0Ta X1 y4acTBYeT B CTaOWU/IM3AIUM TPETUYHON U YeTBEPTUUHON CTPYKTYPhI O€JKa;
E) AmMuHokHca0Ta X1 - 3TO METUOHHH, 2 aMUHOKHCI0TA X2 — 3TO IJUCTEUH;

F) TopMoH pacTeHHH, IPOU3BOAMMbIN U3 aMUHOKHUCJIOTbI X2, 3TO 3THJIEH;

Bapuanm 2:

A) Tlpu oKMC/IeHMH HUTPATOM KaJius BCs cepa B OeJIKe NepexoAUT B CyJibGaT aHUOH;

B) AmunHokuciota X1 MoXeT ObITb MOJiydeHa yJAaJleHHWeM MeTUJIbHOW Tpynnbl C cepbl B
AMUHOKUCJIOTE X2;

C) AmuHOKHMcI0Ta X2 3a CUET KOBaJIEHTHbIX CBSI3€M C 60KOBbIMU I'PYINaMHU JPYTUX aMUHOKHUCJIOT
ydacTByeT B QOPMUPOBAHUHU TPETUYHON U YeTBEPTUYHOM CTPYKTYPHI OeJKa;

D) CuHTe3 60/bLIMHCTBA OEJIKOB Y 9YKapHUOT HAYUHAETCSI C AMUHOKUCJIOTHI X2;

E) AmunHokucsoTa X1 - 3TO IMCTEHUH, 3 AaMUHOKHKCI0TA X2 - 3TO METUOHUH;

F) TopMoH pacTeHu#, NpOU3BOAHUMBbIN U3 aMUHOKUCIOTHI X2, 3TO ITUJIEH;

Bapuaxnm 3:

A) MHorue BHeKJIeTOYHbIe OeJIKM COJep:KaT MOBbIIIEHHOE KOJUYECTBO X2 AJis CTabuJIu3alnuu
TPETUYHOHN CTPYKTYPHI;

B) Ilpu okucieHMU HUTPATOM KaJius BCS cepa B OesiKe epexouT B CyJib)aT aHUOH;

C) KaszeuH cojepKUT OOJIbIlIOe KOJUYECTBO AMHUHOKHCJAOTBHI X2, TaK KaK OHa SBJSETCS
He3aMeHUMOW aMHUHOKHCJI0TOW;

D) OxkwucyieHue aMMHOKHUCJAOTHI X2 NTPUBOAUT K GOPMHUPOBAHUIO JUCYIbPUIHBIX MOCTOB B OeJIKe;
E) AmunHokucsoTa X1 - 3TO METHOHHH, @ aMUHOKHUCJI0TA X2 — 3TO IUCTEHH;

F) B cocraBe HEKOTOpPbIX OEJIKOB €CThb aMHWHOKHCJIOTA, MOX0XKasg HAa aMHUHOKHUCJAOTYy X1, HO Yy
KOTOpOMU cepa 3aMeHeHa Ha 3JIEMEHT CeJIeH;
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3aganue ID 51 - 3 6a/1a

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

Ha pucyHKe moka3aHa o0Ijasi cxeMa NepexoJ0B reHeTH4ecko MHPOpMALMHM B pasHbIX
rpynnax MccjeJL0BaHHBIX BUPYCOB, KOTOpble NPUBOAAT K 06pa30BaHUI0 PYHKIMOHAIBHBIX
Mosiekys1 MPHK (nmokasaHa B meHTpe cxemsbl). I'pynnbl BUPycOB Ha cXeMe OGO3HAa4YeHBI
oykBamu A-K. «+PHK» coaep>KUT paMKH CYUTbIBAaHUA M MOXKET MCN0JIb30BaTbCA pPU60COMOM
JJIs1 cuHTe3a 6eska. «-PHK» kommiemeHTapHa «+PHK» 1 HanpsaMy1o pu60comMoii AJisi CMHTe3a
6eJIKa HCNO0JIb30BaThCA HEe MOXKET. AHAJIOTUYHO, «+/HK» coaep>KUT paMKU CYMTHIBAHUA, A «-
AHK» koMnuieMmeHTapHa eil.

FAVAVAV AV AN

+HK
A l”‘ a
|

+PHK -[IHK +/-DHK <—— -OHK @ +PHK <«—— +/-OHK
AVAV VoV Vg AVAVAV oV Vg xmL"w VNN AVAV AV oV, V 4 »oooﬂoooc
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B
| l E
] PHK .
:\e\lj\lf’\\f ./\/P\/'-\ll'f/\ ‘\T’\/W.f .{-x/wz;i
r
-PHK
PAVAV VAV AN

PaccmoTpuTe 3Ty cXeMy M YKaXKUTe JJisl KOXKJ0Tr0 yTBEPKAEeHMs, SIBJISIETCS OHO BEPHbIM WU
HeT:

Bapuanm 1:

A) Bupycsl rpynnsl «/l» Ajis CMHTe3a CBOMX MOJIEKYJl HYKJIEMHOBBIX KUCJIOT UCIOJIb3YIOT TOJIbKO
bepMeHThI KJIeTKU-X035IUHA;

B) B xku3HEHHOM LIMKJIe BUPYCOB rpynnbl «A» UCNOIb3yeTcs GpepMeHT obpaTHas TPAHCKPUIITa3a;
C) Bupycsel rpynnsl «['» He BCTpe4yarTCsl Cpe/iu BUPYCOB YeJI0BEKA;

D) V kyeTo4HbIX GOPM KU3HU NPEBAJUPYET NYTh «/|»;

E) Krpynne «b» oTHocuTCcsa kopoHaBupyc SARS-CoV-2;

F) Bupycsl rpynnsl «B» ucnoassywoT /JJHK-3aBucumyro /JIHK-nosnmepasy B cBoeM >KM3HEHHOM
LUKIIE;

Bapuanm 2:

A) Bupychl rpynnsel «/|» A1 CUHTe3a CBOMX MOJIEKYJl HYKJEMHOBBIX KHUCJIOT HCIOJb3YIOT KaK
bepMeHTbl KJETKU-X035MHA, TaK U (epMeHThbl, 3aKOJUPOBAaHHble B BUPYCHOW HYKJEHHOBOU
KHUCJIOTE;

B) B KM3HEHHOM LIMKJIe BUPYCOB I'PYMIIbl «A» JIJII CHHTEe3a HyKJeMHOBbIX KUCJOT UCIOJb3YIOTCS
tosibko JIHK-3aBucumas JIHK-nonvnmepasa u JIHK-3aBucumas PHK-nosmmepasa;

C) Cpenu BupycoB rpynnbl «['» ecTb BUPYChI 4eJIOBEKA;

D) V kseTo4HbIX GOPM KU3HU IPEBATUPYET MYThb «Bx»;

E) Krpynne «E» oTHocuTca kopoHaBupyc SARS-CoV-2;

F) Bupycsl rpynnsl «K» ucnosb3yoT [HK-3aBucumyo PHK-nosivmepasy B cBoeM KU3HEHHOM
LUKJIE;
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Bapuaum 3:

A) Bupychl rpynnsl «/I» i1 CMHTe3a CBOMX MOJIEKYJl HYKJIEMHOBBIX KHUCJIOT MCHOJIB3YIOT KakK
bepMeHTbl KJIETKU-X035IMHA, TaK U (epMeHThbl, 3aKOJWpPOBaHHble B BUPYCHON HYKJIEWHOBOU
KHUCJIOTE;

B) B xu3HEHHOM LIMKJ/Ie BUPYCOB IPYNIbI «A» UCNOJIb3yeTcs pepMeHT 06paTHasA TPAaHCKPUIITA3a;
C) Cpenu BUPYCOB rpynibl «I'» eCTb BUPYChI YEJIOBEKA;

D) V kseTo4HbIX GOPM KU3HU NIpeBaAIUPYyeT NyThb «/1»;

E) Krpynne «E» oTHocuTcs kopoHaBupyc SARS-CoV-2;

F) Bupycsl rpynnsl «B» ucnoassywoT /JIJHK-3aBucumyro /JIHK-nosnmepasy B cBoeM KM3HEHHOM
LUKJIE;
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3aganue ID 52 - 3 6a/1a

O6was 0415 8cex 8apuaHmMos8 4acms 80npoca:

Tn10 - KOMNO3UTHBIA OGAKTEepPHUAJIbHBIN TPAHCIIO30H, KOTOPbIN COAEPKUT r'eH YCTOMYUBOCTH
K aHTUOHUOTUKY TeTpauukiauHy (TetA). Oco6eHHocts Tnl0, KaK M APYrux KOMMIO3UTHBIX
TPAHCIIO30HOB, COCTOUT B TOM, YTO €ro KOHIbI TaKXe NpeACTaBJIAKT CO00M MOOHUJIbHBIE
reHeTH4YeCKue 3JIeMEeHTbl - TaK Ha3blBaeMble HHCEPLHMOHHBIE NOCJeA0BaTe/JIbHOCTH (B
AaHHOM ciay4yae 310 IS10L wu IS10R, cM. pucyHok). [paHMibl HMHCEPLUOHHBIX
10C/JeA0BaTe/IbHOCTEN, M BCero TPAHCIO30HA B LeJiOM, 3aJaHbl HeO0OJIbIIMMHU
MHBEPTHPOBAHHBIMU NOBTOPAaMH pa3MepoM OKo0JiI0 50 HYK/IeOTH/J0B, KOTOpbIE COAep:KaT
CalThl y3HaBaHUA AJi1 pepMeHTA TpaHcCHo3a3bl (Ha cxeMe MHBEPTHPOBAHHbIE NOBTOPDI
OTMe4YeHbl YepHbIMM TpeyrojbHMKamMu). Tpancmo3oH Tnl0 wu o6Gpasywinue ero
WHCEpPLUOHHbIE N10C/IeL0BATEIbHOCTH IleEpeMelaloTCA 0 MEXaHU3MY «Bblpe3aTh-BCTABUTb»:
TpaHCII03a3a BbIpe3aeT TPAHCIO30H U3 CTAPOro MecTta M BCTpaWBaeT ero B HOBOE MeCTO
6aktepuasbHoii JJHK (cM. cxeMy MexaHu3Ma mnepemelieHdss Ha npumepe 1S10). Mecro
UHTEerpagyy TPAHCIO30HA, B MepBOM IMPUOJMKEHUH, He 3aBUCUT OT KOHKPETHOM
HYKJIEOTUHOM N10CJ1eJ0BaTe/IbHOCTU. PyHKIIMOHA/IbHAA TPpaHcno3a3a (T’ase) 3akoaupoBaHa
TOoJIbKO B IS10R.
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Ykaxkure 11 KQOXKA0T0 YTBEPKACHUA, ABJIACTCA OHO BEPpHbIM UJIK HET:

Bapuanm 1:

A) Hanuuue TpancnosonHa Tnl0 B JIHK kieTku He faeT el HUKaKMX NPEUMYLLECTB, TaK KakK
TPAHCIIO30HBI — 3TO «3TOMCTUYHbIE» MoJIeKyJbl JJHK;

B) Bripe3aHue TpaHCIO30HA WM WHCEPLMOHHOW MOCJI€e[0BaTeJbHOCTU BCETAA CMEPTEJIbHO JIs
KJIETKH, TaK Kak B kjeTo4yHOoU /IHK ocTaeTcsa paspslB, ¥ KjleTKa He CMOXET PellVIMIMPOBaTh TaKYH0
pa3opBaHHy0 [JHK;

C) BcrpauBaHMe TpaHCIIO30HA WJIM MHCEPLUOHHOM NOC/Ie0BAaTEJbHOCTU MOXET NMPUBOAUTH K
BO3HUKHOBEHHIO MyTalliil B 6aKTepUaIbHbIX FeHaXx;

D) Ilpu BctpauBanuu Tnl0 uau IS10 B neneByto JHK no o6e cTOpoHBbI OT KOHII0B MOOUJIBHOTO
3JIeMeHTa BO3HUKAIT KOPOTKHE MHBEPTHUPOBAaHHbIE TIOBTOPBI;

E) Ecuau TpaHcno3asa BbIpexeT He LieJiblid TpaHcno30H Tn1l0, a Tosbko IS10L, ¥ BCTpouT ee B HOBoe
MeCTO, TO TaKOW WHCEPUUOHHBIA 3JIEMEHT BCerJa CMOXeT IepeMeliaTbcd JaJjblie
CaMOCTOSITEJIbHO;

F) Ilepememenue Tn1l0 HU IpY KaKKX YCIOBUSX HE MOXKET NPUBOJUTD K YBEJIMYEHUIO KOJIMYeCTBa
ero konui B JIHK, Tak kKak BCTaBKe 3TOro TpaHCIO30HA B HOBOE MeCTO TeHOMa Bcerja
npeAuIeCTBYeT ero Bblpe3aHue U3 CTaporo MecTa;

Bapuaum 2:

A) B omnpeaesieHHbIX yCa0BUSIX Haauyue TpaHcno3oHa Tnl0 B JJHK kieTku MoxeT aaBaTh eu
3BOJIIOLIMOHHBIE IPEUMYILEeCTBa;

B) BreipesaHue TpaHCHO30HA WJIHW HWHCEPLUOHHOW IOC/JA€J0BAaTEJbHOCTU OOBIYHO He SIBJISETCS
CMepTeJIbHbIM COOBITHEM JJS1 KJEeTKH, TaK Kak pa3pbiB B kjaeTtoyHou JJHK ycTpaHsoT cucteMsl
penapanuu JHK;

C) MobuibHble TeHETUYECKUE 3JIEMEHTHI MOKHO pacCMaTPUBaTh KaK FeHOMHBIX KKOMMEH CaJI0B»,
TaK KaK BCTpavWBaHHe TPAHCIIO30HA WJIM UHCEPLIMOHHOM N0C/€e40BaTeJbHOCTU B reHoMHy0 JJHK
Bcer/ia 6e30MacHO /i/1s1 KJIEeTKU U He HeCceT HUKAaKHUX HeraTUBHBIX M10C/I€/ICTBUH /151 HEe;

D) Ilpu BctpanBanuu Tnl0 unau IS10 B neneByro JJHK no o6e cTOpoHBI OT KOHLLOB MOOUJIBHOTO
3JiIeMeHTa BO3HUKAIOT KOPOTKHE NpsAMble NOBTOPHI;

E) Ecuu TpaHcno3asa BbIpexeT He Liesibld TpaHcno30oH Tn1l0, a Tosbko IS10L, 1 BCTpOUT ee B HOBOe
MeCTO, TO TAKOM UHCEPLUUOHHBIM 3JIeMEHT He CMOXeT Jlajlee MepeMelaTbCad CaMOCTOATEJIbHO, a
Oy/leT 3aBUCHUM OT MPUCYTCTBUS B TOU e KJeTKe pyHKIHMoHaAbHOro Tn10, uau xoTs 661 IS10R;

F) Ecau Tnl0 nepemenjaeTrcs B KJeTKaX, KOTOpble permauuupytoT cBoto JIHK B faHHBIN MOMEHT,
3TOT TPAHCIO30H MOXET yBeJWYUBaTb CBOK KonuMHOCcTb B /IHK, HecMOoTpa Ha TO 4TO BCTaBKe
3TOro0 TPAaHCIIO30HA B HOBOE MeCTO r'eHOMa BCer/ia Npe/lecTBYeT ero Bblpe3aHue U3 CTaporo MecTa.

Bapuaxnm 3:

A) Hanuuue TpaHcnosoHa Tnl0 B JJHK k/ieTku He JjaeT el HUKAKHUX MPEUMYLIECTB, TaK KakK
TPAHCIO30HBI — 3TO «3TOUCTUYHBbIE» MoJieKyJibl JIHK;

B) BreipesaHue TpaHCHO30HA WM HWHCEPLUOHHOW MOC/A€0BATEJbHOCTU OOBIYHO He SIBJISETCHA
CMepTeJIbHbIM COObITHEM [IJI KJIETKH, TaK Kak pa3pbiB B kieTodyHou /JJHK ycTpaHdawT cucTeMbl
penapanuu JHK;

C) BcrpauBaHMe TpaHCIIO30HA WM MHCEPLMOHHOW MOC/IeJ0BATEJIbHOCTH MOXET NMPUBOAUTH K
BO3HUMKHOBEHMIO MyTallui B 6aKTepHUabHbIX FeHax;

D) Ilpu BctpauBaHuu Tnl0 uau I1S10 B nesneBywo /AHK no o6e cTOpoHBI OT KOHLLOB MOOUJIBHOTO
3JIeMEeHTA BO3HUKAIOT KOPOTKUE NIpsAMble TOBTOPBDI;

E) Ecau TpaHcnosasa BbIpexeT He LieJibli TpaHcno30H Tn1l0, a Toabko IS10L, v BcTpouT ee B HOBoe
MeCTO, TO TaKOM WHCEepLUOHHBIM 3JIeMEHT BCerja CMOXeT IepeMeliaTbCcd JaJjblie
CaMOCTOSITEJIbHO;
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F) Ecau Tnl10 nepeMelnaetcsi B KJeTKaX, KOTopble permaunypyoT cBoto JJHK B faHHBIA MOMEHT,
3TOT TPAHCHO30H MOXKeT yBeJHWYMBaThb CBOK KonuHWHOCThb B [IHK, HecMOoTps Ha TO 4TO BCTaBKe
3TOro TPaHCIO30HA B HOBOE MeCTO reHOMa BCer/ia Npe/ilieCTBYeT ero Bblpe3aHue U3 CTaporo MecTa.
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3aganue ID 53 - 3 6as1a

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

MouJieKy/IApHBIii 6M0JI0r AHATOJIMHA HCC/IeJ0BajJ NMPOHUKHOBEHHE JieKapcTBa X B KJIETKH
Heliporauu MbIliM (Mus musculus). OH 06HapyXWJ, 0c/ie IPOHUKHOBEHUA MOJIeKyJa X B
KJIETKY 10 rpaJMeHTy KOHIeHTpanuM (M3 06J1acTH € 60Jibllell KOHLEHTPALMU B 06J1aCTh C
MeHblleill), CIycTA HeKOTOopoe BpeMs NPOMCXOAUT AaKTUBHOe IepeMelleHUe MoJieKya X
HapyKy IPOTHB TIpajUeHTa KOHLeHTpauuu. H3BecTHO, 4TO BelmecTBO X U BCe ero
MeTa6o/IMThl 00J1aJal0T TrUApPOPUIBbHBIMU CBOMcTBaMU. TpaHcmopTa HMOHOB B KJIETKY,
CONPSKEHHOT'0 C NPOHMKHOBEHHEM BellecTBa X B KJIETKY, He ObIJI0O OOHApPYKEeHO. YKaKUTe
AJIA KQ)KJ0T0 yTBePXKAEeHHMs, ABJIAeTCH OHO BepHbIM UJIU HeT:

Bapuanm 1:

A) BeposTHo, BelecTBO X NOCTYNaeT B KJIETKY B COCTaBe KOH'bIOraTa C IJIIOKO30H;

B) BeposTHO, cylecTByeT 6e/10K-IePeHOCYHK MU OeJIKOBBbIM KaHaJl, IEPeHOCALIMH BelecTBO X
BHYTPb KJIETKH;

C) BeposaTHO, BewecTBO X NEPEHOCUTCH B KJIETKY IIPU NOMOLYA OaKTEPUU-CUMOHUOHTA;

D) BeposTHO, BelecTBO X BbIKaYUBAETCA U3 KJIETKU yTeM npocToil 1udPy3uu yepe3 MeMbpaHy;
E) BeposTHO, BenecTBO X BbIKa4YMBaeTCs U3 KJIETKH IIPYA IOMOLIM aKTUBHOTO TPAHCIIOPTa;

F) BeposTHo, BelecTBO X BbIKAYUBAETCS U3 KJIETKU PU NOMOLYM aKTUBHOT'O TPAHCIIOPTa;

Bapuanm 2:

A) BeposTHoO, BelecTBO X BbIKaUMBa€eTCA U3 KJIETKHU yTeM NpocTor Auddy3un yepes MeMOpaHy;
B) BeposTHO, BemecTBO X BbIKaUYMBAETCA U3 KJIETKU IPU NOMOIIIM aKTUBHOTO TPAHCIOPTAa;

C) BeposiTHO, BemecTBO X nonazaeT B KJAeTKY yTeM npocTol Audpdy3un yepes MeMOpaHy;

D) BeposTHo, BeujecTBO X momnajiaeT B KJETKy NyTeM 06jerdyeHHod AudPy3uu npu mnoMmouu
OeJiKa-nepeHOoCYrKa;

E) BeposiTHO, cylieCTBYeT Oe/IOK-NIEPEHOCUYHK, IEPEHOCAIMN BellleCTBO X U3 KJIETKH HAPYXKy;

F) BeposiTHO, Bbikauka BewiecTBa X M3 KJIETKU He TpedOyeT AONOJHUTEJbHOTO HUCTOYHHKA
3Hepruuy;

Bapuanm 3:

A) BeposTHO, BelecTBO X BbIKaUMBaeTCA U3 KJIETKU MPU MOMOILU aKTUBHOTO TPAHCIOPTA;

B) BeposTHO, BelecTBO X BbIKaUMBAETCA M3 KJIETKHU NyTeM o6JieryeHHOW JudPy3uu c 6esKoM-
IIepeHOCYUKOM;

C) BeposTHoO, BelecTBO X NonaJiaeT B KJIETKY nyTeM NpocToi Auddy3un yepes MeMOpaHy;

D) BeposTHO, BeuiecTBO X NepEHOCUTCSA B KJIETKY 1P IOMOLIY 6aKTepUU-CUMOUOHTA;

E) BeposiTHO, BemecTBO X NOCTYMaeT B KJIETKY B COCTaBe KOH'bIOTaTa C IJIIDKO30M;

F) BeposTHO, cyliecTByeT 6e/10K-IeEPEHOCYHK UM OeJIKOBbIM KaHasl, IEPEHOCAUIMH BelecTBO X
BHYTPb KJIETKH;
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3aganue ID 54 - 3 6a/1a

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

C NMOMOIIBI0O KAKHX CIIOCO0OO0OB 0eJIKH MOTYT pacnipeacesjiAaTbCAa 0 pa3/IMYHbIM KOMIIAPTMEHTAM
B ’KMBOH KJjeTKe? OTMeTbTe, KaK «BEpHO», Te CIOCOOBI, KOTOpbIE IOMOralT pacnpejeiaTh
0eJIKH MeEXAY KOMIIAPTMEHTAMH, d BC€ OCTAJIbHbI€C OTMETbTE, KAK «HEBECPHO»:

Bapuanm 1:

A) CrnoMoublo cienpryuecKux Mocjae0BaTeJbHOCTEN B CTPYKTYpe OesiKa;
B) C nomo1ibio OJIMTOHYKJIEOTUHBIX METOK;

C) CrnoMouiblo ApYrux 6EJKOB;

D) C nomouibio NOCTTPAHCASLMOHHBIX MOAUPUKALUH;

E) Ilpoctoit iuddysuei;

F) TIlo mexanusmy PHK-untepdepennum.

Bapuanm 2:

A) CnoMoubio 0J1MrocaxapuiHbIX METOK;

B) C nomouibio JUMUIHBIX METOK;

C) CrnoMouiblo ApYrux 6EJKOB;

D) IlocpeacTBOM BE3UKYJISIPHOT'O TPAHCIOPTA;
E) Ilpoctoit iuddysuei;

F) BHyTpu BUpPYCHBIX YACTHULL;

Bapuanm 3:

A) CrnoMougblo cnenupryiecKux Mocjae0BaTeJbHOCTEN B CTPYKTYpe Oesika;
B) C nomouibo JUMUJHBIX METOK;

C) o mexanusmy PHK-unTepdepeHnuy;

D) C nomouibi NOCTTPAHCASLMOHHBIX MOAUPUKAIUH;

E) IlocpenctBoM Be3UKyJIIPHOTO TPAHCIOPTA;

F) BHyTpu BUpPYCHBIX 4acCTHL;
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3aganue ID 55 - 3 6as1a

Obwas 0415 8cex 8aApUAHMO8 Yacmb 80NPOCaA:

Byayumifl 3aBOAYHK APAKOHOB AadJji€e pelIn/I U3YYUTb HAC/IEAOBAHUA IIBE€TA I'Jila3 APAKOHOB.
Ero Hac/iegoBaHMe OKa3ajoCh C/A0XKHBIM. Ha pucyHKe HM:Ke mpuUBeJeHa CXeMa CHHTe3a
IIUCMEHTOB, onpeAc/JAIIIHNX OKPACKY I'Vla3 APAKOHOB:
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Peaknuio mnpeBpameHus npealiecTBeHHMKa Pi1i B mpeamecrBeHHUMK P2 Kartaimsupyert

depmeHT Eo, KOgupyembiii reHoM Ao. [IpeamecTBeHHUK P2 MOKeT IpeBpalaThCs B MUTMEHThI

C (cunuii uBet), D (3es1eHblii uBeT), G (KpacHsbii BeT) U F (mypnypHsblil uBeT). FeHbl A1, A2 1
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A3 KOJMPYIOT GeJIKOBbIe Cyo'beAUHMIIBI, KOTOpPble 06pa3yIoT APYT C APyroM ¢pepMeHTaTHBHbIE
KoMmiuieKkcol (PK Ha cxeme), kKaTa/iM3vpyolye OAHy U3 peakuui npespauieHus P2. BesikoBbie
MOJIEKYJ/Ibl, COOTBETCTByWOIIHMe reHaM A1 U Az, 06pa3yl0T (pepMeHTAaTUBHBIA KOMILJIEKC,
NpeBpalaAIIUX NpejuiecTBeHHUK P2 B nurMeHT C; aHAa/IOTMYHO BbILIe CKA3aHHOMY reHbl A2
U A3 COOTBeTCTBYWT mnpeBpamieHu0 Pz B murmeHT D; reHbol A1 U A3 COOTBETCTBYIOT
npespamenyo Pz B nurmMenT G. Ec/iM cCMHTe3HMpPyOTCA Bce TPH Oe/IKOBble CyGbeJUHHUIbI,
COOTBETCTBYIOLIME reHaM A1, Az M A3, TO 06pa3syeTcd pepMeHTATUBHbIM KOMILJIEKC, KOTOPbBIX
NpeBpamjaeT npejmecTseHHUK P2 B nurMeHT F. Y Ka)k0ro reHa eCTb AOMHUHAHTHBIN aJl/1eJIb
(cooTBeTcTBYeT (YHKIMOHA/IBLHON CyObeJHWHUIE; O0003HAYAETCS 3arjiaBHOM OYKBOW -
Hanpumep, A1) ¥ pelleCCMBHbIN ajljiesib (COOTBETCTBYeT HePYHKIIMOHAJIBHOM CyObeAUHHLE;
0003HaYyaeTCcA NPONUCHOM OYKBOM - HampuMmep, ai), KOTOpble B3aUMOJAEUCTBYIOT IO TUIY
IOJIHOTO AOMUHUPOBAaHUA. /111 pa60Thbl pepMEHTATUBHOIO KOMILJIEKCA HEO6X0AUMO, YTOOBI
B KJeTKe OblJIa BO3MOXXHOCTb CYIleCTBOBAaHHMS KOMILJIEKCA U3 JIMIIb (PYHKIMOHAJIBHBIX
cy6beauHul,. Takke, A1 BCexX ajliesieil U3BeCTHBI YaCTOThl BCTPE4aeMOCTH B NMOMYJ/IALUM:
P(Ao) = p(ao) = p(A1) = p(a1) = p(A2) = p(az) = p(As) = p(a3) = 0,5. B nony/iiiyiyu ycTaHOBJIEHO
paBHOBecue Xapau-BaiiHGepra, nmpu JajJbHeHIIUX CKpelLIUMBAaHUAX OHO He HapylaeTcs.
CuMTaiiTe, YTO NPU CKPELUBAHUAX HE MPOUCXOAUT MYyTaLU M.

[IpoaHa/M3upyiTe NpejcTaB/JieHHbIe JAaHHbIE U [JISl KAXKA0r0 U3 CleAyI0IUX yTBepKAeHUun
YKaXKHTe, IBJIeTCS OHO BePHBIM WJIM HET:

Bapuanm 1:

A) Tlpu aHanuM3UpywOIEeM CKpellMBaHUU TeTpareTepo3uroThbl (AocaoAiaiAzazAsas) BepOSTHOCTb
NO0sIBJIEHUS IIyPNYPHBIX IPAKOHOB COCTaBUT 1/16;

B) /losis nypnypHbIX IpaKOHOB B MOMNYJISILIMU cocTaBJisieT 81/256;

C) Ipu ckpeuwuBaHUU [ABYX TeTpareTepo3uroT (AoacAiaiAzazAsas) BepOSTHOCTb MOSIBJIEHUS
KpacCHbIX IPAaKOHOB COCTAaBUT 27 /256;

D) Ilpu ckpeuBaHuM [JByX TeTpareTepo3uroT (AoacAiaiAzazAsas) BepOSITHOCTb MOSIBJIEHUS
6eJibIX IPaKOHOB cOCTaBUT 91/256;

E) Ilpu ckpelyBaHMH rOMO3UTOTHBIX 3€JIEHbIX U KPACHBIX J[PAKOHOB BCE JIpaKOHbI B IOTOMCTBE
OyyT NypHnypHbIE;

F) /[losv 3e/ieHBbIX ¥ CHHUX JIPAKOHOB B MOMYJISILUA OTJIUYAIOTCS;

Bapuanm 2:

A) Ilpu aHanU3WpyOIEM CKpellUBaHUU TeTpareTepo3uroThbl (AocacAiaiAzazAsaz) BepOsATHOCTb
NOsiBJIEHHUS OeJIbIX IPAaKOHOB cOCTaBUT 11/16;

B) /Jlosig nypnypHbIX IpaKOHOB B NOMYJISILLUK cocTaBJisieT 81/256;

C) Ilpu ckpewuBaHUU [ABYX TeTpareTepo3uroT (AoacAiaiAzazAsas) BepOSITHOCTb MOSIBJIEHUS
CUHUX IPAaKOHOB COCTaBUT 27 /256;

D) Illpu ckpelMBaHUM TOMO3UTOTHBIX CHHUX M KPACHBIX JIpaKOHOB BCe JIPAaKOHbI B MOTOMCTBE
OyZyT NypHnypHBbIE;

E) Ilpu ckpemuBaHuU [JByX TeTpareTepo3uroT (AoacAiaiAzazAsas) BepOSATHOCTb MOSBJIEHUS
NypHypPHbIX APAKOHOB cOCTaBUT 81/256;

F) /Jlonu KpacHbBIX U 3eJIEHBIX IPAKOHOB B NOMYJISILIUK OTJIUYAOTCS;

Bapuanm 3:

A) Jlonu KpacHbIX U CUHUX IPAKOHOB B MOMYJISLIMU OTJIUYAI0TCH.

B) /[losis1 6esibIx IpaKOHOB B NOMYJISIUU cocTaBJsieT 91/256;

C) Ilpu ckpewuBaHUU [ABYX TeTpareTepo3uroT (AoacAiaiAzazAsas) BepOSITHOCTb MOSIBJIEHUS
NypnypHbIX PAaKOHOB cOCTaBUT 81/256;

D) Illpu ckpemuBaHUK [JBYX TeTpareTepo3uror (AoacAiaiAzazAszas) BepOATHOCTb IOSBJIEHUSA
3eJIeHbIX [PAaKOHOB COCTaBUT 27 /256;
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E) Ilpu ckpelMBaHUM FOMO3UTOTHBIX CUHUX U 3eJIEHbIX JPAaKOHOB BCe JPAaKOHbI B NOTOMCTBe
OyAyT NypnypHBLIE;

F) Ilpu aHanv3upymwoleM CKpelMBaHUU TeTpareTepo3vuroThbl (AoaoAiaiAzazAsas) BEpOSTHOCTb
nosiBJIeHHUS 6eJibIX APAKOHOB coCcTaBUT 11/16;
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3aganue ID 56 - 3 6a/1a

Obwas 0415 8cex 8apUAHMO8 4acmsv 80NPOCA:

Annens rena y agposoduisnl (Drosophila melanogaster) npuBOAUT K »KeJTOM OKpacKe TeJIa,
cuervieH ¢ X-XpoMOCOMOM U SIBJISIETCA peleCcCUMBHBIM, HOpMaJ/ibHasl OKpacKa TeJsia - cepas. B
OJHOM U3 JIMHUH AP030¢ 1y Bce caMKU UMelT reHoTUIl XXY, a Bce caMiibl - XY. 0COGE€HHOCTbIO
JIMHUU SIBJIAETCA TO, YTO ABe X-XpOMOCOMBI Y CAMOK SIBJSIIOTCA CHEMJIEHHbIMU M UMEKOT
0o61y10 HeHTpoMepy. Camer, € cCepbIM TEJI0M CKpPeIMBaeTCA C CAMKOM, KOTOpas MMeeT XKeJIToe
Tes1o. CYuTalTe, YTO MOJIOBbIe XPOMOCOMBI PAacCXOJATCA NPAaBWIbHO, MyTalluid reHa y He
NPOUCXOUT.

X
X X Y Y

YN

»Xenrtoe teno cepoe Teno
A1 KaXKA0Tr0 U3 c/1eAyI0IMX YTBepKAeHUH YKa)KUTe, ABJISIeTCS OHO BEPHbIM UJIU HET:

Bapuanm 1:

A) B pesysbTaTe cKpellMBaHHUs OYAYT MOJIY4YaThCS CaMIlbl C CEPbIM TEJIOM;
B) Y-xpoMocoMma cbiHOBeM OyJieT yHacjeZj0BaHa OT OTLa;

C) /laHHas JIMHUA SABJISIETCS CaMOIOA/ePKUBAIOIIE Cs;

D) 3urotsl, He coJieprkalye X-XpOMOCOMbI, HEXKU3HECITOCOOHBDI;

E) BoJsbiias 4acTb TPMCOMHUKOB 10 X-XpOMOCOME MOrubaeT;

F) Camibl po30duibl ABISIOTCS ranjoujamu;

Bapuanm 2:

A) Y camku GopMHUpPYIOTCS raMeThbl, KOTOPbIE COAEPKAT JIMOO ClieNieHHble X-XpOMOCOMBI, INOO He
coJiep>KaT HU OZJHOM X-XpOMOCOMBI;

B) 3urortsl, He cofeprxkalre X-XpOMOCOMbI, HEXKU3HECIIOCOOHDI;

C) Boublias 4yacTb TPUCOMHUKOB 10 X-XpOMOCOMeE MOrubaeT;

D) B pesysbTaTe AaHHOTO CKpeUMBaHUS OYAYT MOJIy4aThCs CaMILbl C XKEJITbIM TEJIOM;

E) Myxcko# o y po30oduibl onpe/iessseTcss HaJuurueM Y-XpOMOCOMBI;

F) Y-xpoMmocoma mouepeii 6yzieT yHac/iej0BaHa OT OTLa;

Bapuaxnm 3:

A) 3uroTsl, He coaepkalue X-XpoMOCOMbI, HEXKH3HECTIOCOOHBI;

B) Y-xpoMocoMa cbiHOBel Oy/eT yHac/eloBaHa OT MaTepH;

C) H33urotbl XXX MOTYT pa3BHUBAThCS CTEPUJIbHbIE CBEPXCAMKHU;

D) /laHHOe cKpelllMBaHKeE SIBJSI€TCS XOPOIIMM IPUMEPOM KPUC-KPOCC HACAeI0BaHUS;

E) Illony apo3odusbl onpeseseTcss COOTHOLIEHUEM YMc/Ia HA6opoB X-XpOMOCOM U ayTOCOM;
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F) ¥V camku dopMupylOTCA raMeThbl, KOTOpble CoZiepKaT JIMO0 clelieHHble X-XpPOMOCOMBI, JTM60
cojepxar Y-XpoMocoMmy;
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3aganue ID 57 - 3 6a/1a
Obwas 0415 8cex 8apUAHMO8 Yacmb 80NPOCaA:

Y-xpomMocoMHBIA AJaM - OHATHE, O3HAYaKOLIee Hau6o0siee GJIM3KOro oouiero npejka Bcex
HbIHE >KMBYIIUX JIOAEH N0 MY>)KCKO# JTUHMM. TaKk Kak Y XxpoMmocoMa nepegaércs TOJbKO OT
OTLiA K CbIHY, TO BCe COBpeMeHHble Y XpOMOCOMBbI NPOUCXOAAT OT AAHHOrO0 MY>KYHUHBI,
KOTOpPOro Ha3bIBalT Y XpOMOCOMHbIM AjaMoM. AHa/JI0rM4HO, MUTOXOHApUasibHaA [IHK B
N0/ABJIAOIIEM OOJIBIIMHCTBE C/Iy4YyaeB nepeAaéTcsa TOJIbKO 10 MAaTePUHCKOM JIMHUM, I0O3TOMY
cymecrByeT U MuToxoHapuasbHasa Epa. IIpu6M3uTeslbHOe BpeMsl CylleCTBOBaHUA Y-
XpOMOCOMHOro Aaama u MutoxoHJpuaibHOu EBBI onpeaesisiercd MeTO40M MOJIEKYIAPHBIX
YyacoB: 3HAad KOJIMYEeCTBO OCHOBAaHMM B XpOMOCOMe M 4YaCTOTy HUX MyTalMH, MOXKHO
onpe/ejuTh, CKOJbKO IPOLILJIO BpeMEeHHU C MOMEHTA M0ABJIEHUs XpoMocoMbl. Ha KapTax HMXKe
npejCTaB/ieHa PEeKOHCTPYKIMA MUrpanvi 4es/ioBeKa M 3BOJIOLMM a) MUTOXOH/JPHAJIbHOM

ramjiorpynnsi ¥ 6) Y-XpoMOCOMHBIX raniorpymiL.

6
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Bapuanm 1:
A) U MutoxoHpuanbHas EBa, 1 Y-XpoMOCOMHBIN AJjaM U B AQpUKe;
B) MuTtoxouapuanibHas EBa 1 Y-XpoMOCOMHBIN AJlaM >KHJIM CTPOTO B OZJHO U TO K€ BpeMs;
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C) Haubosbliasi AuMBepreHUUsT MUTOXOHJpPHUAJIbHBIX T€HOMOB M Y-XpOMOCOM HabJ0JaeTcs y
appUKaHCKUX HAPO/0B;

D) Kaprtsl pacnipocTpaHeHus ramjoTunoB kak MutoxonapuaabHou EBbI, Tak U Y-XpOMOCOMHOTO
AjlaMa npuMepHO COOTBETCTBYIOT APYT APYTY;

E) O6wuii npeaok eBponenieB U KOpEeHHbIX aMepHUKaHIEeB UJI B pailoHe 55-30 ThIC. JI.H.;

F) Eciau y XeHIMHbI HET HU OJTHOW A0o4epH, TO e€ MUTOXOHApUanbHasA JJHK nmouyTu HaBepHsiKa He
Oy/ZleT epe/iaHa IOTOMKAM Jjajiee e€ COOCTBEHHOTO ChbIHA;

Bapuanm 2:

A) HauMenbluass JUBEPreHLUs MUTOXOH/JAPHUAIbHbIX F'€HOMOB U Y-XpOMOCOM HabJ/0faeTcs y
appUKaHCKUX HAPO/0B;

B) Eciu y )KeHIUHbI HET HU OJHOU JlI04epH, TO eé MuToxoHApUaabHasA [JJHK nouTu HaBepHsiKka He
OyZleT mepeiaHa IOTOMKaM Jjajiee eé COOCTBEHHOTO ChbIHa;

C) MuToxoHapuanbHas EBa u Y-XpoMOCOMHBIN AZlaM »KUJIM B pa3HbIX perioHax AQpPUKH COTJIACHO
PEKOHCTPYKLUH;

D) MuToxoHapuanbHas EBa U Y-XpoMOCOMHBIN AflaM »KHJIM CTPOT'O B OZJHO U TO K€ BpeMs;

E) KapTbl pacnpocTpaHeHus ranjoTUNOB Kak MuToxoH pruaibHON EBbI, Tak U Y-XpOMOCOMHOTI0
AzlamMa npuMepHO COOTBETCTBYIOT APYT APYTY;

F) 06umuii npeaok eBpornenieB U KOpEeHHbIX aMepPHUKaHIEeB UJ1 He 6oJ1ee 30 ThIC. JI.H.

Bapuanm 3:

A) Ecau y »KeHIIMHBI HET HU OJHOU JlouepH, TO eé MUTOxoHApUaibHasA JJHK noyTyu HaBepHsiKa He
Oy/ZleT nepe/iaHa MOTOMKaM Jjajiee e€ COGCTBEHHOTO ChbIHA;

B) 06wuii npeaok eBpomnenieB U KOpeHHbIX aMepHUKaHIEeB UJ1 B parloHe 55-30 ThIC. JI.H.;

C) MurtoxoHapuanbHasA EBa 1 Y-XpoMOCOMHBIA AJjlaM >XUJIM B OJJHOM U TO e peruoHe Appuku
COTJIACHO PEKOHCTPYKIIMU;

D) MuToxoHapuanbHas EBa U Y-XpoMOCOMHBIN AflaM »KHJIM CTPOT'O B OZJHO U TO Ke BpeMs;

E) Haubosbliasg AuBepreHUUsl MUTOXOHJpUAJIbHbIX '€HOMOB U Y-XpOMOCOM HabJ/0JaeTcs y
appUKaHCKUX HAPO/0B;

F) KapTbl pacnpocTpaHeHus ranjoTUNOB Kak MUToxoHpruaibHON EBbI, Tak U Y-XpOMOCOMHOTI0O
AlaMa NpyuMepHO COOTBETCTBYIOT ApYyT APYTY;
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3aganue ID 58 - 3 6as1a

O6bwas 0415 8cex 8apuaHmMo8 4acmsv 8onpoca:

TRIM5a - 3alIMTHBIA AHTUBUPYCHBIA O0€JIOK, KOMIIOHEHT CHUCTEeMbl BPOXKJAEHHOI0
HMMYHHUTETA. ITOT 6eJIOK pacno3HaeT 6eJIKM KAalCHAa peTpoBUPYyCOB, Takux Kak BUY (HIV-
1). Bupyc PtERV - 3HAOreHHbI peTPOBUPYC, BCTPEYAWUMICA B reHOMe TOpPW/LJIbl U
IIMMIIaH3e, HO He 4YeJsioBeKa. MccieaoBaTesiM yCTAaHOBW/IM, YTO 3MUAEMHUS] 3TOro BUpyca
C/IyYnJjIach 0KoJ10 3-4 MuIHJI.H. Ha KapTUHKe npeacTaB/ieHa cxeMma ctpoeHus 6eaka TRIMS5q,
AoMeH B30.2 ciy:XMT AJid y3HAaBaHUA KAaIllCUAHBIX 0€/IKOB; BblJeJIeH BaKHEeUIIUN y4acTOK
(«patch») nomeHa, BK/IIOYAWILUA AeCATh AMUHOKHUC/IOT, U OAHA U3 KJIKYEBbIX AMUHOKHUC/IOT
B 332-M no3unuu (oTMeyeHa 3HAKOM +). BHuU3y cjieBa - 3BOJIIOLMOHHOE JepeBO
HUCC/JeJOBAHHBIX BHJAOB NPUMATOB, BK/IK4Yas 4YesjioBeKa. /IBe KOJIOHKM pudp copasa
oTpa:xxawT 3¢pPeKTUBHOCTD 3alUThl 6e/iIkoM TRIM5a ot Bupycos: PtERV u HIV-1, oneHeHHast
3KCNepUMEeHTA/IbHBIM IIyTEeM.

RING ~ B-Box CC B B302

SPPeKTUBHOCTb
3aLunThl

S “patch” -~ PtERV HIV-1
+

Yenosek GARGTRYQTF 35 3

IinmnaHse GARGTRYQTF 30 e

fopunna GAQGTRYQTF 2 12

OpaHryTaHr GAQGTTYQTY 1 z

riEon EAQGTISQTF 1 1

X

_— MNasuaH QAPGTLFSFP 2 50
—— MaHrobei QAQGTLFSFP 25 3
3en.maptbiwka  QAPGSSFGSL 1 50

AJIH KaxKa0ro u3 cjieayrniumux YTBep)Kﬂ,EHPIﬁ YKAXKHUTeE ABJACTCA OHO BEPHBIM WJIX HEBEPHbBIM:

Bapuanm 1:

A) Tosunuy, coceanue ¢ 332-i No3uILMEN - UTHBApUATHUBHbBIE CAUTDI, YTO MOXKET ObITh MPHU3HAKOM
OYHILA0IIEero 0To60pa;

B) Tosbko npu Haauuuu apruiuHa (R) B 332-i nosunuu 6esok TRIMS5a moxeT 3amumath oT
Bupyca PtERV;

C) 3ameHa rayramuHa (Q) Ha apruHuH (R) y yesioBeka ¥ LIMMIIaH3€ BEPOSTHO MPOUCXOAUJIA O/,
JleiCTBHUEM ABUKYLIEr0 0TOOPA;

D) Bupyc PtERV npoHuK B 0J10Bbl€e KJIETKU LIKUMIIAH3€ U TOPUJLJIbI, HO HE YeJI0BEKa;

E) HWMMyHUTET U 4YesiOBeKa, U LIMMIIAaH3€, U FOPUJIJ CIIPABUJICS C TUIIOTETUYECKON 3NUAeMUuen
Bupyca PtERV c nomouibto 6enka TRIMS5q;

F) B cBa3u c npogosnkarouumcs pacnpocrpaHenuem BUY (HIV-1) MoxHO 0XuJaTh Haiuyue
BeKTOpa oT6opa y yesioBedeckoro 6eska TRIMS5a no 332-i1 mo3ujuyM Ha U3MeHeHUe C rJIyTaMUHa
(Q) Ha ApyTryI0 aMUHOKHUCIOTY.
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Bapuanm 2:

A) Benok TRIM5a MmoxeT adpPpeKTUBHO 3alMIATH TOJbKO OT OJJHOT'O U3 00CYKJaeMbIX BUPYCOB;
B) Ilo3unuu, coceguue ¢ 332-i no3uMel - MHBapUaTUBHbIE CANThI, YTO MOXKET ObITh IPU3HAKOM
ouMLaLIero oTbopa;

C) Bapuant 6esnka TRIM5aq, 3amumaruui ot BUY (HIV-1), o6s13aTesibHOE COAEPKUT TJIyTaMHUH
(Q) B 332-ii no3uuuy;

D) HWmMMyHHTET M 4YesoBeKa, U MIMMIAH3€e, U TOPUJIJ COPABUJICA C TUIOTETUYECKOU 3NMUJEMUEN
Bupyca PtERV c momouipio 6enka TRIMS5a;

E) 3ameHa rayramuHa (Q) Ha apruHuH (R) y yesioBeka M liMMnaH3e BEPOSTHO NPOUCXOAUJIA O]
JeVCTBUEM JBHXKYILET0 0TOOPa;

F) B cBa3u ¢ npogosnkawmumca pacnpoctpaHeHueM BUY (HIV-1) moxHO 0XuAaTh Haaudue
BeKTOpa oT6opa y yesioBedeckoro 6eska TRIMS5a no 332-i mo3uijuyM Ha U3MeHEeHUe C rJIyTaMUHa
(Q) Ha Apyryr0 aMHUHOKUCJIOTY.

Bapuanm 3:

A) Bupyc PtERV npoHUK B 10/10Bble KJIE€TKH IIMMIIaH3€e U TOPUJLIbL, HO He YeJI0BEKa;

B) bBenok TRIM5a MoxeT 3¢pPpeKTHBHO 3alULATh TOJBKO OT OJJHOTO U3 06CY>K/JaeMbIX BUPYCOB;
C) 3ddexTUBHOCTD GesiKa MPOTUB BUPYCOB 3aBUCUT UCKJIIOUUTENBHO OT aMUHOKUCJIOTHI B 332-1
MO3ULIUY;

D) B cBsA3u ¢ npoaospkawiuMmcs pacnpoctpaHeHueM BUY (HIV-1) MokHO oXUAaTh HalW4uue
BeKTopa oTb6opa y yesioBedeckoro 6eska TRIMS5a no 332-i no3uijuyM Ha U3MeHeHUe C rJIyTaMUHa
(Q) Ha ApyTy10 aMHUHOKUCIIOTY;

E) 3amena rayramuna (Q) Ha aprunHuH (R) y yesioBeka v IMMIIaH3e BEPOSATHO NPOUCXOAUJIA O/,
JIeMCTBHEM JIBUXKYIIIET0 0T60PA;

F) Tlo3unuu, coceanue ¢ 332-i no3uiper — MHBapUaTHUBHbIE CAUTBI, YTO MOKET OBITh MPU3HAKOM
ouMLIaLIero oTbopa;
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3aganue ID 59 - 3 6as1a

O6was 0215 8cex sapuaHmMo8 4acms 80nNpoca:

Ha pucyHke HM:Ke mpHBeJeHa cXeMa OAHOr0 U3 BH/JOB IHepPreTHYeCcKoro Meta6o/iM3Ma,
KOTOPBIX B TOM YMCJIe XapaKTepeH AJiA pAAa 6aKkTepuil. HekoTopble U3 NOKa3aHHBIX CTPEJI0K
CKPBIBAIOT B ce6e HeCKOJIBKO peaKIUi.

2 X ; Y
[NOKO32 muap PPYKTO30-1,6-6MCPOCOHAT =2 rnLepanvaerng-3-docoat B

2 NaKTaT <= 2 nupysaT <= 2 1,3-6ucdochornnueprHoBsasn 2A

n n Kucnorta

2B 2A 4X 4Y

l'[poaHaJmsnpyﬁTe npeacraB/J€HHbIC JdHHbIC H AJIA KAXKA0ro u3 CJieAyIluux YTBep)KAEHPlﬁ
YKAXKHUTE, ABJIA€TCA OHO BEPHbIM UJIHX HCBEPHbLIM:

Bapuaunm 1:

A) IlpousBojHOe BelecTBa A okuc/seTcs B IjMkJe KaibBrHa;

B) KieTku 4yesioBeka ciocOOHBI OCYIECTB/IATh IPUBe/IeHHbIE Ha CXeMe peaKIUuH;

C) 3acuyéT opraHM3MOB, CIOCOOHBIX K TAKOMY THUIY MeTa00/1M3Ma, YeJ0BEK M0J1y4aeT KBalleHHYI0
KalycTy;

D) B pesysbTaTe 3TUX peakLui 6y/ieT 06pa3oBbIBATbCA HE TOJIbKO JIAKTAT, HO U YTJIEKUC/IbIH Iras;
E) BemectBo X siBsieTcss opTodpochOpHOM KUCIO0TOM;

F) HekoTopble 3 pepMeHTOB 3TOro MeTab0JIMYECKOI0 MyTH OTHOCATCA K KJIACCy U30Mepas;

Bapuanm 2:

A) 3ac4éT opraHu3MoOB, CHOCOGHBIX K TAKOMY TUIY MeTab0JIM3Ma, YeJI0BEK N10JIy4aeT KBALleHHYI0
KamycTy;

B) BemectBo B BoccraHaBiMBaeTcs B iMkie Kpeb6ca;

C) BemecTBO X COAEPXXUT MaKpO3pruyeckue CBA3HM, TMAPOJIM3yeMble C BbleJleHHeM 060JIbLIOr0o
KOJIMYeCTBa IHEPTUH;

D) KieTku 4yesioBeka CioCOOHBI OCYIIECTB/IATh IPUBE/IeHHbIE HA CXeMe peaKIUuH;

E) HekoTopble u3 ¢pepMeHTOB 3TOr0 MeTab0oJIUUECKOT0 MMYTH OTHOCATCS K KJIaccy U3oMepas.

F) B pesynbTaTe 3TuX peakyui 6yeT 06pa30BbIBAThCS He TOJBKO JIAKTAT, HO U YTJIEKUC/bIN ras;

Bapuaxnm 3:

A) B pesysnbTaTe 3THUX peakiyil 6y/ieT 06pa30BbIBaTbCS HE TOJIbKO JIAKTAT, HO U YTIJIEKUCJIbIF ras;
B) BewecTBOo A cOZiep>KUT OCTaTOK HYKJIEOTH/IA;

C) HekoTopble U3 GpepMeHTOB 3TOT0 MeTab0JIUUYECKOTO MYTH OTHOCATCS K KJIaccy U3oMmepas;

D) 3acyéT opraHu3MOB, CHOCOOHBIX K TAKOMY TUIY MeTa00/1M3Ma, YeJIOBEK M0JIy4aeT KBAlllEeHHYI0
Kamycry;

E) KieTku yesoBeka cnocoOGHBI OCYyLIeCTBJIATh IPUBEEHHbIE HA CXeMe peaKlUHy;

F) BemecTBo X HEKOTOpble OPraHM3Mbl MOTYT CHUHTE3UPOBATh 33 CYET IHEPIrHU MPOTOHHOTO
rpaJiueHTa;
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3aganue ID 60 - 3 6a/1a

O6was da5 8cex apuaHmMos yacmsos 80npoca:

Tpoduyeckue cBA3M HEBEPOATHO BAXKHbI AJ11 GopMUpPOBaHHs GaKTepHA/IbHbIX COOOILECTB.
BbiGepuTe napbl OpraHM3MoOB, KOTOpPbIe CIOCOGHBI BCTYNATh B TpPOpUYECKHUEe CBA3HU (BepHbIe
OTBeTbl) U HECIIOCOOHBI (HEBEPHbIE OTBETHI).

Bapuanm 1:

A) MacsasiHoKUC/Ible OPOAUJIBIIMKUA U BOJAOPO/HbIE OAKTEPHUM (XEMOCUHTETUKH);

B) LlnaHobGakTepun u xullHble 6akTepuu Bdellovibrio bacteriovorus, mnoepawlde rpam-
OoTpuLIaTeJibHble OaKTEepUH;

C) CyabdarpenykTopbl (BOCCTaHABJIMBAKOT CyJbdaThl NPU AbIXaHWU) U NypnypHble GAKTEpUHU
(aHOKCUTeHHble POTOCUHTETHUKH);

D) MosiouHOKHCIIbIE OPOAUIBIIMKY ¥ IPONTMOHOBOKHUC/bIE OPOUJIBIIUKY;

E) MacassHOKcHIble OPOJUIBLIUKU U BOJOPOHbIE METAHOTE€HBI;

F) CyabdaTtpeaykTopbl (BOCCTAaHABJMUBAKOT CyJbPaThl NPU AbIXaHUHW) U CepHble OGaKTepHUU
(XeMOCUHTETHKHU );

Bapuanm 2:

A) MoJsioyHOKHUC/IbIE OPOJUIBLIUKYA U KAPOOKCUI00aKTEPUU (XEMOCUHTETHUKH );

B) /JlenutpudukaTopbl (BOCCTAHABJIMBAKT HUTpPATbl W HUTPUTBl MpPU JbIXaHUHU) U
HUTPUDPUKATOPHI (XeMOCUHTETUKH);

C) MacsissHOKUC/IbIEe OPOAUIBIIUKU U BOAOPOAHbIE OAKTEPUU (XEMOCUHTETUKHU);

D) CyabdaTpeaykTopbl (BOCCTaHABJMBAKT Cy/bdaThl NPU AbIXaHHWM) U NyplnypHble GAaKTEpUU
(aHOKcHUTreHHbIe POTOCUHTETHUKH);

E) MacsassHOKcUIble OPOJAUIBLIUKU U BOJOPO/IHbIE METAHOTE€HbI;

F) [uaHob6akTepuu W XulliHble 6akTepuu Bdellovibrio bacteriovorus, noejarwlue TrpaMm-
oTpuUllaTeJibHble OAKTEPUH;

Bapuanm 3:

A) MacasiHoKuc/Ible 6pOUJIBIIUMKY U BOJOPO/JHble 6aKTepUH (XeEMOCUHTETHUKH);

B) Cynbdatpeayktopbl (BOCCTaHABJAMBAKT CyabdaTbl NPU [JbIXaHUHU) U CEpPHble OaKTepUU
(XeMOCHHTETHUKH);

C) MoJs104HOKHC/Ible OPOAUJIBIIUKY U KapOOKCUA00aKTepUHU (XEMOCUHTETHUKH);

D) [uaHobGakTepuu W XUIlHble 6akTepuu Bdellovibrio bacteriovorus, noejawlue rpam-
OTpUlIaTeIbHbIEe OAKTEpPUH;

E) Cynbdatpeayktopbl (BOCCTaHAaBIAMBAWOT CyJb(aTbl NPU [JbIXaHUU) U 3eJIéHble OaKTepUHU
(aHOKCcUTeHHble POTOCUHTETUKH);

F) MeTunotpodsnl U cMellaHHble OPOJUJbLIUKU.
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Yactsb C. 3a1aHUA HA CONOCTaBJIEHHE 3JIEMEHTOB

B 3a/jaHuAX JaHHOM YaCTU yYaCTHUKAM He06X0 MO IpOaHaJIUu3upOBaTh pas3andHble ¢poTorpadpuy,
PHCYHKH, CXeMbl (OTMeuYeHbl apabCckuMU uppaMu) U CONOCTaBUTb UM 3JIEMEHTHI U3 [IBYX CIIUCKOB,
IpUBeIEeHHBIX HUKe (0TMedeHbl JIATUHCKUM OyKBaMU U pUMCKMMU udpamu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHUMM YYaCTHUKM JOJDKHBI IIPOBECTH CTPEJKU MeX/JAy COINOCTaBJsieMbIMU
3JleMeHTaMH.

CucreMa OLl€HKMH:

3a KaxJj0e BepHO YKa3aHHOe COOTBETCTBUE MeXAY 3JeMeHTaMUu 1 u 2 pAfoB Uau 2 U 3 pAaoB
y4acTHUK noJy4daet 0,5 6asa.

3a KaxkJj0e HeBepHoe cooTBeTCTBUE — 0 OaJIIOB.
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3aaanue ID 62 - 5 6as1s10B (BapuaHT 1)

C ApeBHHMX BpeMeH JIIOJU 3aMeydya/Jd OTK/JIOHEHHS B Pa3BUTHM PACTEHUHA U MbITAJIUCHh
OOBSAACHUTb UX CBEPXbECTECTBEHHBIMU NMPUYMHAMM. ITO HALIJIO OTPa)KeHUE U B Ha3BaHUAX
NMOJO0HBIX fABJIEHUN: «YepPTOBa poIa», «BeJbMHUHA MeTJia» U T.[. OAHAKO, cerogHs HayKa
MOXKEeT onMcaTh MeXaHH3M BO3HMKHOBEHHsS MNOJOOGHBIX aHOMaJIMM eCcTeCTBEHHbIMH

NPUYUHAMH.
CooTHecuTe M300pakeHUe pacTeHU#, pa3BUTHE KOTOPHIX ObLIO HApyWIEeHO, ¢ NPUYHUHOM
3TOro HapylleHus U ONMMCAaHHUEM ero MexaHu3Ma.

CnMCOK NPpMYMH HapylleHU B pa3BUTHH PACcTeHU# (CIMCOK U36bITOYEH - B HEM eCTh JIMIIIHUE
NPUYHHBI):

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

TassHue BeYHOU Mep3J10ThI;

BosgeiicTBue xos0/3;

Betep;

HepoctaToyHas ocBelleHHOCTH;
HepocraTtok Biary;

[Topa>keHre HaceKOMBIMU-PUTOdAraMu;
['eHeTHYecKUe UBMeHeHUd (MyTaLluHU);
X034MCTBeHHas [1eTeJIbHOCTb YeJI0BEKa;

CnMCcOK MeXaHU3MOB HapylleHU# pa3BUTHUS:

1)
1N
1))

V)
V)

HapyuieHue mpoliecca MUTO3a NMPUBOJUT K KAapJHUKOBOCTH, MHOTOKPAaTHOMY BeTBJIEHUIO
II06GEroB;

HeonmHoKkpaTHOe  MOBpeXx/JeHHe  aleKca  MOJIOJIOTO  pacTeHWs, MHOrOKpaTHoe
nepeBepIIMHUBAHUE;

['n6esib KOPHEBOM CUCTEMbI BC/IE[CTBUE TUIIOKCUY;

OTMUpaHUe BepXyIlIeYHOW U YacTU 60KOBBIX TOYEK BCJIE/[CTBHE UCCYLIEHHUS;

Beirn6aHue U MexaHuueckas GuKcalys MoJIoZ0ro nodera 0 oZipeBeCHeHUS;
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3aganue ID 62 - 5 6ay10B (BapuaHT 2)

C ApeBHHMX BpeMeH JIIOJU 3aMeydya/Jd OTK/JIOHEHHS B Pa3BUTHM PACTEHUHA U MbITAJIUCHh
OOBSAACHUTb UX CBEPXbECTECTBEHHBIMU NMPUYMHAMM. ITO HALIJIO OTPa)KeHUE U B Ha3BaHUAX
NMOJO0HBIX fABJIEHUN: «YepPTOBa poIa», «BeJbMHUHA MeTJia» U T.[. OAHAKO, cerogHs HayKa
MOXKEeT onMcaTh MeXaHH3M BO3HMKHOBEHHsS MNOJOOGHBIX aHOMaJIMM eCcTeCTBEHHbIMH

NPUYUHAMH.
CooTHecuTe M300pakeHUe pacTeHU#, pa3BUTHE KOTOPHIX ObLIO HApyWIEeHO, ¢ NPUYHUHOM
3TOro HapylleHus U ONMMCAaHHUEM ero MexaHu3Ma.

CnMCOK NPpUYHH HapylLIeHUH B Pa3BUTHH PACTeHU! (CIIMCOK U30bITOYEH — B HEM €CTh JIUIIHHUE
NPUYHHBI):

A) TasiHuMe BEYHOM Mep3JI0ThI;

B) BosgelicTBue x0/10/3;

C) Berep;

D) HepocTaTo4yHasi OCBEIlEHHOCTD;

E) HepocraTok Bnary;

F) TllopaxeHue HacekoMbIMU-bUTODaramu;

G) TeHeTuyeckue M3MeHeHUs (MyTalLUU);

H) Xo3ssicTBeHHas [1eATeJIbHOCTD YeJI0BEKA;

COMCOK MeXaHU3MOB HapylIeHUH pa3BUTHS:
[) TloBpexaeHHs anMKaJbHOW MEPHUCTEMBI, CHI)KEHHE KOHIIEHTPAalUM ayKCHHA B BEpPXHEH
yacTu nobera, noj, IeiCTBUEM ITUTOKUHUHOB Pa3BUBAIOTCs 60KOBBIE MOGETH;
[I) TlpuBHBKa BeTBel Ha mITaM6 (4acTb CTBOJIa OT KOPHEBOM ILEHWKHU [0 MepPBOUM CKeJIeTHOMN
BETBHU);
[II) OcaxaeHWe aMHUJIOIJIACTOB B KJIETKaX-CTATOIIMCTAX, MU3MEHEHHE TPAHCKPHUIILKK TEHOB,
nepepacnpe/jieHre ayKCHUHA U ru66epessinHa B TO6GETr0OBOM CUCTEME;
IV) HeojgHoKpaTHOe  TOBpeXxJeHHe  aleKca  MOJIOJOTO  pacTeHHWs,  MHOTOKpaTHOe
nepeBepIIMHUBAHUE;
V) Myranus (Co-reH) B pe3y/ibTaTe BCTABKH PETPOTPAHCIIO30Ha;
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3aaanue ID 62 - 5 6ass10B (BapuaHT 3)

C ApeBHHMX BpeMeH JIIOJU 3aMeydya/Jd OTK/JIOHEHHS B Pa3BUTHM PACTEHUHA U MbITAJIUCHh
OOBSAACHUTb UX CBEPXbECTECTBEHHBIMU NMPUYMHAMM. ITO HALIJIO OTPa)KeHUE U B Ha3BaHUAX
NMOJO0HBIX fABJIEHUN: «YepPTOBa poIa», «BeJbMHUHA MeTJia» U T.[. OAHAKO, cerogHs HayKa
MOXKEeT onMcaTh MeXaHH3M BO3HMKHOBEHHsS MNOJOOGHBIX aHOMaJIMM eCcTeCTBEHHbIMH

NPUYUHAMH.
CooTHecuTe M300pakeHUe pacTeHU#, pa3BUTHE KOTOPHIX ObLIO HApyWIEeHO, ¢ NPUYHUHOM
3TOro HapylleHus U ONMMCAaHHUEM ero MexaHu3Ma.

CnMCOK NpMYMH HapylleHU B pa3BUTHH PACcTeHU# (CIMCOK U36bITOYEH - B HEM eCTh JIMIIIHUE
NPUYHHBI):

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

TassHue BeYHOU Mep3J10ThI;

BosgeiicTBue xos0/3;

Betep;

HepoctaToyHas ocBelleHHOCTH;
HepocraTtok Biary;

[Topa>keHre HaceKOMBIMU-PUTOdAraMu;
['eHeTHYecKUe UBMeHeHUd (MyTaLluHU);
X034MCTBeHHas [1eTeJIbHOCTb YeJI0BEKa;

CnMCcOK MeXaHU3MOB HapylleHUH pa3BUTHUS:

)
)

1)
V)

V)

OTMHpaHHe BepXyLIeYHOH U YaCTU O0KOBBIX [10YEK BCJIeACTBUE UCCYLLIEHUS;

Ocaxk/leHMe aMUJIOIJIACTOB B KJETKAaX-CTAaTOLMCTAaX, U3MEHEHHe TPAHCKPUIIMU T'E€HOB,
nepepacipe/jieHde ayKCMHa ¥ TM66epeJIsiMHa B 106eroBoy CUCTeEME;

Hapyumenue npouecca MUTO3a NPUBOAUT K KapJIMKOBOCTH, MHOIOKPAaTHOMY BEeTBJIEHHUIO
II06GEroB;

BblslesieHre perysiiTOpoB pocTa NPUBOAUT K IAaTOJIOTMYECKOMY pa3pacTaHHUIO NOPaKeHHbIX
TKaHel pacTeHus;

[IpyBHBKa BeTBell Ha IITaMb (4acTb CTBOJIa OT KOPHEBOW LIEWKHU 10 NEepBOM CKeJeTHOH
BETBHU);
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3aaanue ID 63 - 5 6as1s10B (BapuaHT 1)

OGBIYHO BONMPOCHI NPO 3y6bl U YEJIIOCTU MOXKHO BCTPETUTH B 3aJaHMSX MPO MO3BOHOYHBIX
»)KUBOTHBIX, HO HEKOTOpPble 6eCl03BOHOYHbIE TOXK€ MOTYT NMOKa3aThb BaM CBOM 3BEpPHUHbIA
ockas. ComocTaBbTe W/JIIOCTPALMHM C TUINAMM >KHUBOTHBIX, K KOTOPbIM OTHOCSTCS
U300pakeHHbIe Ha HUX NpPeJCTaBUTE/H, a TAKXKe C ONMCAHUAMM 00pa3a »KU3HU M NUTAHUA
3THX Npe/JcTaBUTEeM.

te - 3y6m1 €
SC = CKan/bl

CnvCcOK Ha3BaHMM TUINOB )KUBOTHBIX (CIUCOK U36BITOYEH, B HEM €CTh JIMIIHME Ha3BaHUA):
A) Ilnockue yepBu (Platyhelminthes);

B) Kpyrabie yepBu (Nematoda);

C) KousbuaTsle yepBu (Annelida);

D) BapxaTHble uepBu (Onychophora);

E) Mountocku (Mollusca);

F) UYnenucronorue (Arthropoda);

G) lletnHko4venrocTHble UM Mopckue cTpesiku (Chaetognatha);
H) Mpuanyaups! (Priapulida);

[) Kounospatku (Rotifera);

]) Hrnokoxue (Echinodermata);

CnMCOK XapaKTepHCTHK 00pa3a »XM3HM M NUTAHUSA Pa3JIUYHBIX NpeACTaBHUTe/Ied (CIHUCOK

U30bITOYEH, B HEM €CTh JIMIIHHE XapaAKTEePUCTUKH):
[)  Porowmuit 06pa3s KHU3HU, NUTAKTCH OPraHUYEeCKUM 0CaJIKOM (JeTpUTOM);

[I) Porouiuii 06pa3s kU3HMU, IUTAOTCS COKOM U3 KOPHEN pacTEHUH;

[II) Ha3seMHbIH 06pa3 }KU3HU, AKTUBHO OXOTSATCS Ha 6€CII03BOHOYHBIX B JIECHOU MO CTUJIKE;

IV)  HaseMHbI 06pa3 *KU3HU, IUTAKTCH PACTUTEJbHbIMUA OCTaTKaMU;

V)  bBeHTOCHBIN (IpUAOHHBIN) 06pa3 *KU3HHU, NO/[CTEPETAIOT KPYIHYIO [00bIYY;

VI)  BeHTOCHBIH (IpUJOHHBIN) 06pa3 )KU3HH, aKTHUBHO OXOTSATCS HAa MEJIKUX 6eClI03BOHOYHBIX;
VII) [lnaHKTOHHBINA 06pa3 KU3HU, aKTUBHO OXOTSTCH HA 300MJIAHKTOH;

VIII) [lnaHKTOHHBIN 06pa3 *KMU3HH, BTATUBAIOT HUTYAThIE BOJOPOC/IH;
[X) I[lapasuTuyeckuil 06pa3s xKHU3HHU, IPOrPHI3AIOT MATKHUE TKAHY;
X) IlapasuTuyeckuil 06pa3 >XM3HH, BCAChIBAIOT BelleCTBA M3 KULIEYHHKA XO03MHA CBOMMH
IIOKPOBaMU;
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3aaanue ID 63 - 5 6a1s10B (BapuaHT 2)

OGBIYHO BONMPOCHI NPO 3y6Gbl U YEJIIOCTU MOKHO BCTPETHTH B 3aJaHUSAX NMPO NO3BOHOYHBIX
»)KUBOTHBIX, HO HEKOTOpPble 6eCl03BOHOYHbIE TOXK€ MOTYT NMOKa3aThb BaM CBOM 3BEpPHUHbIA
ockas. ComocTaBbTe W/JIIOCTPALMHM C TUINAMM >KHUBOTHBIX, K KOTOPbIM OTHOCSTCS
U300pakeHHbIe Ha HUX NpPeJCTaBUTE/H, a TAKXKe C ONMCAHUAMM 00pa3a »KU3HU M NUTAHUA
3THX Npe/JcTaBUTEeM.

CnvCcOK Ha3BaHMM TUINOB )KUBOTHBIX (CIUCOK U36BITOYEH, B HEM €CTh JIMIIHME Ha3BaHUA):

[Inockue yepBu (Platyhelminthes);

Kpyrsble yepBu (Nematoda);

KosabuaTble yepBu (Annelida);

BapxaTtHbie yepBHU (Onychophora);

Mouttocku (Mollusca);

UYnenuctoHorue (Arthropoda);

[lleTnHKOYentOCTHBIE UK MOpcKUe cTpesiku (Chaetognatha);
[Mpuanyaugsl (Priapulida);

Konospartku (Rotifera);

Urnokoxue (Echinodermata);

CnMCOK XapaKTepHCTHK 00pa3a »XM3HM M NUTAHUSA Pa3JIUYHBIX NpeACTaBHUTe/Ied (CIHUCOK
U30bITOYEH, B HEM €CTh JIMIIHHE XapaAKTEePUCTUKH):

)

1)
1)
V)
V)
%)
VII)
VIII)
IX)
X)

Porouiuit 06pas »KU3HU, MUTATCSA OPraHUYECKUM 0CaKOM (JleTPUTOM);

Poro1iyii 06pas *kM3HHU, MMTAOTCS COKOM U3 KOPHEN pacTeHHU;

HaseMHbI# 06pas xKU3HHU, aKTUBHO OXOTATCS Ha 6€CII03BOHOYHBIX B JIECHOU MO/ICTUJIKE;
HaseMHbIl 06pas KU3HU, NIUTAIOTCSA PACTUTENbHbIMU OCTaTKAMU;

BeHTOCHBIN (IPUJOHHBIN) 00pa3 }KU3HHU, [IO/ICTEPEra0T KPYIHYIO 100bIYY;

BeHTOCHBIN (IPHUAOHHBIN) 06pa3 }KU3HU, aKTUBHO OXOTSATCS HAa MeJIKUX 6€CII03BOHOYHbIX;
[I1aHKTOHHBIN 006pa3 )XU3HH, AKTUBHO OXOTSATCSH Ha 300IJIaHKTOH;

[I1aHKTOHHBIN 06pa3 »KU3HU, BTATUBAIOT HUTYATbIEe BOJOPOC/IH;

[lapasuTuyeckuit 06pas >KU3HHU, IPOTPLI3AIOT MATKHE TKaHU;

[lapasuTryeckuil 06pa3 >XKU3HU, BCAChIBAIOT BelleCTBA M3 KUIIEYHHKA XO03sMHA CBOMMU
IIOKPOBaMU;

91



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 63 - 5 6ass10B (BapuaHT 3)

OGBIYHO BONMPOCHI NPO 3y6Gbl U YEJIIOCTU MOKHO BCTPETHTH B 3aJaHUSAX NMPO NO3BOHOYHBIX
»)KUBOTHBIX, HO HEKOTOpPble 6eCl03BOHOYHbIE TOXK€ MOTYT NMOKa3aThb BaM CBOM 3BEpPHUHbIA
ockas. ComocTaBbTe W/JIIOCTPALMHM C TUINAMM >KHUBOTHBIX, K KOTOPbIM OTHOCSTCS
U300pakeHHbIe Ha HUX Npe/JCTaBUTE M, a TAKXKe C OMUCAHUAMM 00pa3a »KU3HU M NUTAHUA
3THX Npe/JcTaBUTEeM.

te - 3y6m1 C
SC - CKanuIbl

CnvCcOK Ha3BaHMM TUINOB )KUBOTHBIX (CIUCOK U36BITOYEH, B HEM €CTh JIMIIHME Ha3BaHUA):
A) Ilnockue yepBu (Platyhelminthes);

B) Kpyrabie yepBu (Nematoda);

C) KousbuaTsle yepBu (Annelida);

D) BapxaTHble uepBu (Onychophora);

E) Mountocku (Mollusca);

F) UYnenucronorue (Arthropoda);

G) lletnHko4venrocTHble UM Mopckue cTpesiku (Chaetognatha);
H) Mpuanyaups! (Priapulida);

[) Kounospatku (Rotifera);

]) Hrnokoxue (Echinodermata);

CnMCOK XapaKTepHCTHK 00pa3a »KM3HM UM NUTAHUSA Pa3JIMYHBIX NpeACTaBUTe/Ied (CIUCOK
U30bITOYEH, B HEM €CTh JIMIIHHE XapaAKTEePUCTUKH):
[)  Porowmuit 06pa3s KHU3HU, NUTAKTCH OPraHUYEeCKUM 0CaJIKOM (JeTpUTOM);

[I) Porowmuii 06pas KHU3HU, MTUTAKOTCSA COKOM U3 KOPHEH pacTeHUl;

[II) HaseMHbIi 06pa3 *KU3HHU, AKTUBHO OXOTATCS Ha 6€CMI03BOHOYHbIX B JIECHON MOJCTUJIKE;

IV)  HaszeMHbI# 06pa3 »KM3HU, MUTAIOTCSA PACTUTENbHBIMU OCTaTKAMU;

V)  BeHTOCHBbIN (IPpU/IOHHBII) 06pa3 *KU3HH, IOACTEPETAIOT KPYIHYIO J00ObIYY;

VI)  BeHTOCHBI! (IpUAOHHBIN) 06pa3 KU3HHU, aKTUBHO OXOTATCS Ha MEJIKUX O€CITO3BOHOYHBIX;
VII) [1IaHKTOHHBIN 06pa3 *KM3HHU, aKTUBHO OXOTSTCS HA 300IJIAaHKTOH;

VIII)  I[ly1aHKTOHHBIN 06pa3 *XKU3HU, BTATUBAIOT HUTYAThle BOJOPOC/IY;
IX) IlapasuTuyeckuil 06pas }KU3HU, IPOrPbI3aAIOT MATKUE TKaHU;
X) IlapasuThueckuid obpa3 »KM3HM, BCACBIBAIOT BeleCTBAa U3 KHULIEYHUKA XO3IMHA CBOMMH
IIOKPOBaMU;
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3aganue ID 65 - 5 6ass10B (BapuaHT 1)

3a 100 sier o0y4yeHusi B ILIKOJie BaMnup 3JAyaph OCO3HaJI, YTO KJacchU4yecKas cxeMma
KpPOBOOGpalleHUsl «apTepus-Kanu/uisp-BeHa» IpejcTaBJieHA y JWAell MHOXXeCTBOM
MmoauduKanmii, NoACTPAUBAKIIUXCS MO/ cenyua/ibHble QYHKIUY BHYTPEHHUX OPraHoOB. ITO
J6uMas TeMa JAyapAa IO aHATOMHMM 4YeJiOBeKa - OH CJeJiaJl HeCKOJIbKO 3apHUCOBOK,
NnpeACTaBJeHHbIX HIKe. KpacHbIM IBEeTOM OH 3aKpacu apTepUa/ibHYI0 KPOBb, CHHUM -
BEHO3HYI0 KpPOBb, Oe/ibIMM TOYKaMM BbIJe/IWJ KanwuisApbl € ¢eHecTPUPOBAaHHBIM
3HAOTe/IueM, YePHbIMU CTPe/IOYKAMHU NO0Ka3aJ/l HallpaBJeHUe KPOBOTOKA, a NyHKTUPHBIMH
JIMHUSIMH OTPAaHUYNJ TKaHb, IMIIEHHYI0 KanWuJISPOB.

YcTaHOBUTE COOTBETCTBUE MEXAY MOoAUPUKaLMel KpOBOOOpalleH!sl, BHyTPEHHUM OPraHoM,
B KOTOPOM OHA NPeJCTaBJIEHA, a TAKXKe PYHKIUel, KOTOpas peaan3yeTcs C IOMOILbI0 JAHHOU
moaudukanum:

CnuCOK OpraHoB (CHUCOK U36bITOYEH - B HEM €CTh JIMIIIHUE Ha3BaHUS OPraHoOB):
A) Martka;

B) Tpy64arTasi KOCTb;
C) Tunodus;

D) IlnaneHTa;

E) IledeHs;

F) TIlouka;

G) Jlerkue;

H) CeneseHka;

[) ToHkas KULIKa;

]) Xenynoxk;

K) Koxa

Cnucok crnenMaJbHbIX (PYHKIUN OpPraHoB (COMCOK HM306bITOYEH - B HEM €eCTh JIMIIHUE
byHKIMM):
[) BcacbiBaHMe NUTaATEJNbHbIX BEIECTB Yepe3 60JIbIIYI0 MJI0IA/[b TOBEPXHOCTH;
[I) ®unpTpauus, U cekpeuus BelleCTB M3 IJIa3Mbl KPOBH, peabcopObiuus BeleCcTB B MJa3My
KpOBU;
[II) H3osMpoBaHHBINA OT TUCTOreMAaTUYECKOT0 06MeHA a3poreMaTHYeCKUi ra3000MeH;
IV) Temoxopua/ibHbINM ra3006MeH;
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V)  JlokasbHas UUPKYJIALUS PUIU3UHT-TOPMOHOB;
VI) JlokanbHast uupkKyasauusi ropmoHoB APUD-cuctembr;
VII) O6sauratHas ¢uabTpaLus KPOBU OT TOKCUMHOB M CUHTE3 KOMIIOHEHTOB I1J1a3MBbl;
VIII) Tepmo3aBucuMasi perysiys KpoOBOTOKa;
IX) CenexktrBHas GUAbTpaALUA KPOBHU OT CTAPbIX KJIETOK;
X)  JBycTopoHHUU AUPPY3HMOHHBIN ra3000MeH B pOCTKOBOM XPSIIEBOM CJIO€E;
XI)  lukauMyeckoe rOpMOH-3aBUCHMMOE U3MEHEHHE 00'beMa MUKPOIUPKYJISALIMU TKaHU
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3aaanue ID 65 - 5 6as1s10B (BapuaHT 2)

3a 100 sier o0y4yeHHUsT B IIKOJIe BaMmoup 3JAyaph OCO3HaJI, YTO KJjacCHUyYecKasa cxeMma
KpPOBOOGpalleHUsl «apTepus-Kanu/uisp-BeHa» IpejcTaBJieHA y JWAell MHOXXeCTBOM
MmoauduKanmii, NoACTPAUBAKIIUXCS MO/ cenyua/ibHble QYHKIUY BHYTPEHHUX OPraHoOB. ITO
J6uMasg TeMa JAyapAa IO aHATOMMM 4YeJiOBeKa - OH CJeJiaJl HeCKOJIbKO 3apHUCOBOK,
NnpeACTaBJeHHbIX HIKe. KpacHbIM IBeTOM OH 3aKpacwj apTepHaJbHyl0 KPOBb, CHHUM -
BEHO3HYI0 KpPOBb, Oe/ibIMM TOYKaMM BbIJe/IWJ KanwuisApbl € ¢eHecTPUPOBAaHHBIM
3HAOTe/IMeM, YePHbIMU CTPe/IOYKAMHU I0Ka3aJ/l HallpaB/IeHMe KPOBOTOKA, a MYHKTUPHbIMU
JIMHUSIMH OTPAaHUYNJ TKaHb, IMIIEHHYI0 KanWuJISPOB.

YcTaHOBUTE COOTBETCTBUE MEXAY MOoAUPUKaLMel KpOBOOOpalleH!sl, BHyTPEHHUM OPraHoM,
B KOTOPOM OHA NPeJCTaBJIEHA, a TAKXKe PYHKIUel, KOTOpas peaan3yeTcs C IOMOILbI0 JAHHOU
moaudukanum:

~

* &

CnuCOK OpraHoB (CHUCOK U36bITOYEH - B HEM €CTh JIMIIIHUE Ha3BaHUSA OPraHoOB):
A) Martka;

B) Tpy64arTasi KOCTb;
C) Tunodus;

D) IlnaneHTa;

E) IledeHs;

F) TIlouka;

G) Jlerkue;

H) CeneseHka;

[) ToHkas KULIKa;

]) Xenynoxk;

K) Koxa

Cnucok crnenMaJbHbIX (GYHKIUN OpPraHoB (COMCOK H36bITOYEH - B HEM €CTh JIMIIHUE
byHKIMM):
[) BcacbiBaHMe NUTaATEJNbHbIX BEECTB Yepe3 60JIbIIYIO MJI0IIA (b TOBEPXHOCTH;
[I) ®uabTpayus, U ceKpelus BeleCTB U3 IJIa3Mbl KPOBH, peabcopOlys BelllecTB B IJIa3My
KpOBU;
[II)  HM301MpoOBaHHBIN OT rUCTOreMaTUYeCKOr0 0OMeHa a3poreMaTU4YeCKUN ra30006MeH;
IV)  T'emoxopua/ibHbIN ra3000MeH;
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V)  JlokanbHas UUMPKYJASALUS PUTU3UHT-TOPMOHOB;
VI) JlokanbHas nupkyJssanus ropmonoB APUD-cucTeMbl;
VII)  O6suraTtHas ¢uabTpanysa KpOBU OT TOKCUHOB U CUHTE3 KOMIIOHEHTOB I1J1a3Mbl;
VIII) TepMo3aBucuMas peryJisilius KpOBOTOKa;
IX) CenexTuBHas QuIbTpaL s KPOBU OT CTAPbIX KJIETOK;
X)  /iBycTOpOHHUU AU PPY3UOHHBIM ra3000MeEH B POCTKOBOM XPSAIIEBOM CJIOE;
XI)  Lukanvyeckoe ropMOH-3aBUCUMOE U3MEHEHUE 06'beMa MUKPOLIMPKYJISLIMA TKAaHU
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3azanue ID 65 - 5 6a/1s10B (BapuaHT 3)

3a 100 sier o0y4yeHusi B ILIKOJie BaMnup 3JAyaph OCO3HaJI, YTO KJacchU4yecKas cxeMma
KpPOBOOGpalleHUsl «apTepus-Kanu/uisp-BeHa» IpejcTaBJieHA y JWAell MHOXXeCTBOM
Mo PUKaALMH, NOACTPAUBAOIIUXCA MO CllelaibHble YyHKIUMM BHYTPEHHUX OPraHoB. JTO
J6uMasg TeMa JAyapAa IO aHATOMMM 4YeJiOBeKa - OH CJeJiaJl HeCKOJIbKO 3apHUCOBOK,
npejCcTaB/JeHHbIX HWKe. KpacHbIM IBEeTOM OH 3aKpacu/l apTepHaibHyl0 KpPOBb, CHHMM -
BEHO3HYK0 KpOBb, O€JIbIMM TOYKAMH BblJeJWI KanWwuispbl ¢ ¢(eHeCTPUPOBAHHBIM
3HAOTe/IMeM, YePHbIMU CTPe/IOYKAMHU I0Ka3aJ/l HallpaB/IeHMe KPOBOTOKA, a MYHKTUPHbIMU
JIMHUAMM OTPaHUYMJI TKaHb, IMIIEHHYIO KAIWIJISAPOB.

YcTaHOBUTE COOTBETCTBUE MEXAY MOoAUPUKaLMel KpOBOOOpalleH!sl, BHyTPEHHUM OPraHoM,
B KOTOPOM OHa IpeACTaBJIeHa, a TaK:xKe GyHKIuel, KoTopas peajiu3yeTcs C NIOMOIbIO JAHHOU
moaudukanum:

CnuCOK OpraHoB (CHUCOK U36bITOYEH - B HEM €CTh JIMIIIHUE Ha3BaHUS OPraHoOB):
A) Martka;

B) Tpy64arTasi KOCTb;
C) Tunodus;

D) IlnaneHTa;

E) IledeHs;

F) TIlouka;

G) Jlerkue;

H) CeneseHka;

[) ToHkas KULIKa;

]) Xenynoxk;

K) Koxa

Cnucok crnenMaJbHbIX (GYHKIUN OpPraHoB (COMCOK H36bITOYEH - B HEM €CTh JIMIIHUE
byHKIMM):
[) BcacbiBaHMe NUTaATEJNbHbIX BEIECTB Yepe3 60JIbIIYI0 MJI0IA/[b TOBEPXHOCTH;
[I) ®uabTpayus, U ceKpelus BeleCTB U3 IJIa3Mbl KPOBH, peabcopOlys BelllecTB B IJIa3My
KpOBU;
[II)  HM301MpoOBaHHBIN OT rUCTOreMaTUYeCKOr0 0OMeHa a3poreMaTU4YeCKUN ra30006MeH;
IV)  T'emoxopua/ibHbIN ra3000MeH;
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V)  JlokanbHas UUMPKYJASALUS PUTU3UHT-TOPMOHOB;
VI) JlokanbHas nupkyJssanus ropmonoB APUD-cucTeMbl;
VII)  O6suraTtHas ¢uabTpanysa KpOBU OT TOKCUHOB U CUHTE3 KOMIIOHEHTOB IJ1a3Mbl;
VIII) TepMo3aBucuMas peryJisilius KpOBOTOKa;
IX) CenexTuBHas QuIbTpaL s KPOBU OT CTAPbIX KJIETOK;
X)  /iBycTOpOHHUU AU PPY3UOHHBIM ra3000MeEH B POCTKOBOM XPSAIIEBOM CJIOE;
XI)  Lukanvyeckoe ropMOH-3aBUCUMOE U3MEHEHUE 06'beMa MUKPOLIMPKYJISLIMA TKAaHU
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3aaanue ID 66 - 5 6a1s10B (BapuaHT 1)

B Hacrosiiee BpeMsA HU3BeCTeH MLeJblii psAjg opraH-cnegMUYHBIX AyTOUMMMYHHbIX
3a60/1eBaHUil, NPH KOTOPBIX ayToarpeccuss HMMYHHOH CHCTeMbl HaIlpaBJieHa
HUCK/JIIOYUTE/bHO WJH IMPEUMYyILeCTBEHHO MNPOTHUB KaKOro-To OIpeAe/IeHHOro opraHa
(cTpyKTyphbI).

Ha pucyHkax HWKe BaM NpeJJsiOKeHbl 3JIEKTPOHHble MHUKpodoTorpadpum XapaKTepHbIX
CTPYKTYp pa3/IM4HbIX OpraHoB. OmnpejgenuTe mNpejcTaB/JeHHble OpraHbl, CONOCTaBbTe
Ka)KJA0MYy M3 HHMX ayTOUMMYHHOe 3a6osieBaHMe U3 cnucka (A)-(I) u BeiGepuTe THNOBBIE €T0
npossseHusa u3 cnucka (I)-(VIII).

\

2 N
10.0kV.13.3ram jll 0

Cnucok 3a60/1eBaHUH (CIIMCOK M30bITOYEH - B HEM €CTh JIMIIHME HA3BaHUS ):
A) baseznoBa 60Jie3Hb;

B) AyTOMMMYHHBIV renaTur;

C) PaccesHHbIN cKI€pO3;

D) MuacTteHus rpaBuc;

E) CaxapHbiii suabet 1 Tuna;

F) MemMb6paHo3Has HedpponaTHsl.

CnMCOK XapaKTepHBbIX NPOABJIEHUH (CIMCOK U30BITOYEH — B HEM €CTh JIMIIHUAE NPOSIBJIEHUS):
[) TloTeps Gesika ¢ MOYOH, CHUXKEHHE OOIIEro YpoBHS OEJKOB M aJibOYMHHA B IJIa3Me KPOBH,

OTEKU;
[[) XpoHuyeckas pguapesi, NOTeps Beca, TUNOBUTAMMHO3bl U JePUIMTBl MHUKPO- U
MaKpPOHYTPUEHTOB;

[II) MpbledyHas c1ab0CTh, ObICTPas yTOMJISIEMOCTb MBbIIILL;

IV) UYpeaMepHass MNOTJMUBOCTb, IMOBBbILIEHHAs 4YYBCTBUTEJbHOCTb K TeIJy, Vy4YalleHHOe
cepAlLebueHue, TMOTeps MacCbl TeJsla, TPEMOpP, TPEBOXKHOCTb, pPa3JpPa’kKUTeJTbHOCTD,
3k30dTanbM (myyersasue);

V) KenTyxa, TOKCMYeCKOe TMOpaKeHWe IeHTPaJbHOM HEPBHOM CHUCTEMBbI, HapylleHUe
CBEpPTHIBAEMOCTHU KPOBY;

VI) [lopaxkeHue 3pUTENbLHOTO HEPBA, CHACTUYECKHE Mape3bl U HapylleHUs YYBCTBUTEJIbHOCTH,
rOJIOBOKPYKE€HUs, YXyJlleHue KOOpJMHALMK [ABWKEHWUH, HapylleHue paboTbl Ta30BbIX
OpraHoB.
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3aaanue ID 66 - 5 6a1s10B (BapuaHT 2)

B Hacrosiiee BpeMsA HU3BeCTeH MLeJblii psAjg opraH-cnegMUYHBIX AyTOUMMMYHHbIX
3a60/1eBaHUil, NPH KOTOPBIX ayToarpeccuss HMMYHHOH CHCTeMbl HaIlpaBJieHa
HUCK/JIIOYUTE/bHO WJH IMPEUMYyILeCTBEHHO MNPOTHUB KaKOro-To OIpeAe/IeHHOro opraHa
(cTpyKTyphbI).

Ha pucyHkax HWKe BaM MNpeJJsOKeHbl 3JIEKTPOHHble MUKpodoTorpadpum xapaKTepHbIX
CTPYKTYp pa3/IM4HbIX OpraHoB. OmnpejgenuTe mNpejcTaB/JeHHble OpraHbl, CONOCTaBbTe
Ka)KJA0MYy M3 HHMX ayTOUMMYHHOe 3a6osieBaHMe U3 cnucka (A)-(I) u BeiGepuTe THNOBBIE €T0
npossseHusa u3 cnucka (I)-(VIII).

Cnucok 3a60/1eBaHUH (CIIMCOK M30bITOYEH - B HEM €CTh JIMIIIHME HAa3BaHUs ):
A) baseznoBa 60Jie3Hb;

B) AyTOMMMYHHBIN racTpPUT;

C) PaccesHHbIN cKI€pO3;

D) MuacTteHus rpaBuc;

E) Lenuakug (riroTeHOBasg 3HTePONATHS );

F) MemMb6paHo3Has HedpponaTHsl.

CnMCOK XapaKTepHBbIX NPOABJIEHUH (CIMCOK U30BITOYEH — B HEM €CTh JIMIIHUAE NPOSIBJIEHUS):
[) TloTeps Gesika ¢ MO4YOH, CHU>KEHHE OOIIEro YpoBHS OG€JKOB M aJbOYMHHA B IJIa3Me KPOBH,

OTEKU;
[[) XpoHuyeckas pguapesi, NOTeps Beca, TUNOBUTAMMHO3bl U JePUIMTBl MHUKPO- U
MaKpPOHYTPUEHTOB;

[II) CHuXeHUe ceKpel U COJITHOM KUCAOTHI, lebuuT BUuTaMuHa B12 u xkenesa

IV) YpesMmepHass TMOTJMUBOCTb, TMOBbIIIEHHAs YYyBCTBUTEJbHOCTb K TeIJy, y4allleHHOe
cepalebueHre, TOTeps Macchl TeJja, TPEMOpP, TPEBOXKHOCTb, Pa3APaKUTEJbHOCTD,
3k30dTanbM (myyersasue);

V) TlopakeHue 3pHUTeJbHOI0 HEPBA, CIACTUYECKUE Mape3bl U HApYLIeHUsI YYBCTBUTENbHOCTH,
rOJIOBOKPYKE€HUS, yXyJlLIeHHe KOOpAWHALUW JBWXXEHUH, HapylleHHe paboThbl Ta30BbIX
OpraHoB

VI) XenTyxa, TOKCcHUYeCKOe TMOpaKeHHe LeHTPaJbHOW HEPBHOM CHUCTEMbI, HapylleHUe
CBEPTHIBAEMOCTH KPOBU
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3aaanue ID 66 - 5 6a1s10B (BapuaHT 3)

B Hacrosiliee BpeMsA U3BeCTEeH MLeJblii psjg opraH-cnegMUYHBIX AyTOUMMYHHbBIX
3a60/1eBaHUil, NPH KOTOPBIX ayToarpeccuss HMMYHHOH CHCTeMbl HaIlpaBJieHa
HUCK/JIIOYUTE/bHO WJH IMPEUMYyILeCTBEHHO MNPOTHUB KaKOro-To OIpeAe/IeHHOro opraHa
(cTpyKTyphbI).

Ha pucyHkax HWKe BaM MNpeJJsiOKeHbl 3JIEKTPOHHble MHUKpodoTorpadpuu xapaKTepHbIX
CTPYKTYp pa3/IM4HbIX OpraHoB. OmnpejgenuTe mNpejcTaB/JeHHble OpraHbl, CONOCTaBbTe
Ka)KJA0MYy M3 HHMX ayTOUMMYHHOe 3a6osieBaHMe U3 cnucka (A)-(I) u BeiGepuTe THNOBBIE €T0
npossseHusa u3 cnucka (I)-(VIII).

Cncok 3a60/1eBaHUH (CIIMCOK U30bITOYEH - B HEM €CThb JIMIIIHME HAa3BaHUs ):
A) baseznoBa 60Jie3Hb;

B) AyTOMMMYHHBIN racTpPUT;

C) AyTOMMMYHHBIV renaTuT;

D) MuacTteHus rpaBuc;

E) CaxapHbiii suabet 1 Tuna;

F) MemMb6paHo3Has HedpponaTHsl.

CnMCOK XapaKTepHBbIX NPOABJIEHUH (CIMCOK U30bITOYEH — B HEM €CTh JIMIIHUAE NPOSIBJIEHUS):
[) TloTeps Gesika ¢ MO4YOH, CHU>KEHHE OOIIEro YpoBHS OG€JKOB M aJbOYMHHA B IJIa3Me KPOBH,

OTEKU;
[I) XpoHuueckass pAuapes, MNOTeps Beca, THUIOBUTAaMHHO3bl W JAePULUTBI MHUKpPO- U
MaKpPOHYTPUEHTOB;

[II)  MpieyHas c1abocTh, 6bICTpPAsd YTOMIISIEMOCTb MBIIIIL];

IV)  UpeaMmepHass MNOTJMUBOCTb, TMOBBbILIEHHAs YYBCTBUTEJBHOCTb K TeIJy, Vy4YalleHHOoe
cepAlebueHne, INOTeps MacChl TeJa, TPeMOp, TPEBOXKHOCTb, pPa3/pakKMTeJbHOCTD,
3k30dTanbM (myyersasue);

V) XKesnTyxa, TOKCHMYeCKOe TMOpaKEHHEe IeHTPaJbHOM HEPBHOM CHUCTEMBbI, HapylLleHUe
CBEPTbIBAEMOCTU KPOBU

VI) CHmXeHUe CEKpelMU COJITHOM KUCAOThI, leuuT BUTaMuHa B12 u xesnesa

101



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 67 - 5 6ass10B (BapuaHT 1)

B nmnpuBeJeHHOM CHHCKe IM0OJ, HOMepaMHU MpeJjCcTaBJeHbl pa3/indHble KOQaKTOPHI,
BbINOJIHAOIIME BaKHble PYHKIUM B COCTaBe GeJIKOB.

Bbi6epuTe U3 COOTBETCTBYIOLIET0 CIMCKA OeJIKH, CoJeprKallue JaHHble KOQaKTOphl, a TAKXKe
COIOCTAaBbTE BbIOPAHHBIA BaMHU 60€eJIOK C ero GpyHKI el B OpraHU3Me.

1 - Mosin6JeH;

2 - Meap;

3 - TuamuH (BuTamuH B1);
4 - MapraHelw;

5 - [luHK.

CnvCcoK Ha3BaHMM 6eJIKOB (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE Ha3BaHUA):
A) Temor/s06uH;

B) IlupyBaTaerujporeHasHblil KOMILJIEKC;

C) Ilemncus;

D) Bopookucaswmui komMmiaekc porocucremsl II;

E) /levoaunHasa;

F) IlnactouunaHuH;

G) HuTtporeHasa;

H) AnkoroJsibaeruJiporeHasa;

CnucoK QyHKIMI 6e/IKOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMIIHNE QYHKIUH):
[) IlpoTeosn3 nounenTUAHbBIX Leneu;
II) OxwucseHue rUAPOKCUIBHON IPYNIbI 10 KAPOOHUIBHOM IPyNIIbl;
[II) TlepeHoc asekTpoHa K poTocucTeMe I;
IV)  Ypanenue atroma moja u3 T4 ropMoHa;
V) llepeBop atMocdepHOro azota B $opMy HOHA aMMOHMUS;
VI) Karanus peakiuii MaTpUYHOTO CUHTE33;
VII) [lpoAykiusa MOJIEKYJIIPHOTO KUCJI0PO/Aa IPU paboTe Z-cxeMbl GOTOCUHTE3A;
VIII) KaTanu3 peakiiiu OKHCJIUTESbHOTO JIeKapOOKCUIUPOBAHUS;

102



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 67 - 5 6as1s10B (BapuaHT 2)

B nmnpuBeJeHHOM CHHCKe IM0OJ, HOMepaMHU MpeJjCcTaBJeHbl pa3/indHble KOQaKTOPHI,
BbINOJIHAOIIME BaKHble PYHKIUM B COCTaBe GeJIKOB.

Bbi6epuTe U3 COOTBETCTBYIOLIET0 CIMCKA OeJIKH, CoJeprKallue JaHHble KOQaKTOphl, a TAKXKe
COIOCTAaBbTE BbIOPAHHBIA BaMHU 60€eJIOK C ero GpyHKI el B OpraHU3Me.

1 - XKene3so;
2 - Kanpuui;
3 - lluHK;

4 — MarHui;
5 - CesteH.

CnvCcoK Ha3BaHMM 6eJIKOB (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE Ha3BaHUA):
A) TekcoknHasa;

B) HuTtoxpowm C;

C) Ilemncus;

D) HmmyHors06y1uH G;

E) /levoaunHasa;

F) IlnactouunaHuH;

G) IllporpombuH;

H) AnkoroJsibaeruJiporeHasa;

CnucoK QyHKIMI 6e/IKOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMIIHNE QYHKIUH):
[) IlpoTeosn3 nounenTUAHbBIX Leneu;
II) OxwucseHue rUIPOKCUIBHON FPYNIbI 10 KAPOOHUIBHOU rpyNIbL;
[II) TlepeHoc asekTpoHa K poTocucTeMe I;
IV)  TlepeHoc ajieKTpOHA K MOJIEKYJISIPHOMY KHUCJIOPOAY;
V) llepeBop atMocdepHOro azota B $opMy HOHA aMMOHMUS;
VI) Karanus peakuuu pochopuiMpoBaHus;
VII) VYpanenue atroma uoja u3 T4 ropMoHa;
VIII) ®opmMupoBaHue pUOPUHOBOIO CTyCTKAa KPOBY;
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3aaanue ID 67 - 5 6as1s10B (BapuaHT 3)

B nmnpuBeJeHHOM CHHCKe IM0OJ, HOMepaMHU MpeJjCcTaBJeHbl pa3/indHble KOQaKTOPHI,
BbINOJIHAOIIME BaKHble PYHKIUM B COCTaBe GeJIKOB.

Bbi6epuTe U3 COOTBETCTBYIOLIET0 CIMCKA OeJIKH, CoJeprKallue JaHHble KOQaKTOphl, a TAKXKe
COIOCTAaBbTE BbIOPAHHBIA BaMHU 60€eJIOK C ero GpyHKI el B OpraHU3Me.

1 - TuamuH (BuTamuH B1);

2 — MoJsin6en;
3 - Kanpuui;
4 - lluHK;

5 - Mejpb.

CnvCcoK Ha3BaHMM 6eJIKOB (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE Ha3BaHUA):
A) TlupyBaTaeruporeHas3Hbli KOMIJIEKC;

B) Temor/iobuH;

C) Ilemncus;

D) HutporeHasa;

E) /levoaunHasa;

F) IlnactouunaHuH;

G) IllporpombuH;

H) AnkoroJsibaeruJiporeHasa;

CnucoK QyHKIMI 6e/IKOB (CIIMCOK U30bITOYEH - B HEM €CTh JIMIIHNE QYHKIUH):
[) ®opmupoBaHue GUOPHUHOBOIO CTYCTKA KPOBU;
II) OxwucseHue rUIPOKCUIBHON FPYNIbI 10 KAPOOHUIBHOU rpyNIbL;
[II) TlepeHoc asekTpoHa K poTocucTeMe I;
IV)  Ypanenue aToma uoza u3 T4 ropMmoHa;
V) llepeBop atMocdepHOro azota B $opMy HOHA aMMOHMUS;
VI)  Karanus peakuuy OKMCJIUTEJNBbHOTO AeKapOOKCUJINPOBAHUS;
VII) [lpoAykiusa MOJIEKYJIIPHOTO KUCJI0PO/Aa IPU paboTe Z-cxeMbl GOTOCUHTE3A;
VIII) Perynsanusa npoliecca MbILIEYHOT'O COKpallleHUS;
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3aaanue ID 68 - 5 6a1s10B (BapuaHT 1)

Ha pucyHkax 1-5 noka3aHsbl IpyMMepsbl pe3y/ibTaTOB HCNO0JIb30BaHUA Pa3/IMYHBIX METOAOB U3
apceHaJia MOJIEKY/IIPHbIX GMOJIOTOB.

ConocraBbTe 3TH pe3yJ/ibTaThl C HA3BAHUAMM MeTOAO0B (A-]), IpY MOMOLY KOTOPBIX OHH ObLIU
NOJIy4€eHbl, M ¢ IpMMepaMH 3a4a4, KOTOpbIe ¢ IOMOIbI0 3TUX METOJ0B MOTYT ObITh pelleHbl
(I-X). [Tocko/1bKY HEKOTOpbIE 3aJ4a4Y¥ MOXKHO pellaTbh pa3HbIMH MeTOAAMH, BbIGepUTe TOT
MeTO/, KOTOPBIN 03BOJIAET PelIUTh YKa3aHHYI0 3a4a4y Haub6oJ1ee 3¢ peKTUBHO:

1

(KOHUEHTPAUMA B YCNOBHBIX @AMHMUAX) = = 5 10 20 40 80

2

RN AN AN
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500A

CnMCcoK Ha3BaHUH MEeTO0J40B (CHHCOK H30bITOYEH - B HEM €CTh JIMIIIHUE HaBBaHI/lﬂ):

[IIIP B peasibHOM BpeMeHY;

AnHany3 Ha MUKpOYMIIAX;

TexHoJIOrMU MaccoBOTO NMapaJ/ljieJIbHOTO CeKBeHMpoBaHus (HanpuMep, [llumina);
CexBenupoBanue 1o CaHrepy;

JJIeKTpOHHAsi MUKPOCKOMUS 6e3 KpuoobpaboTKHY;

MousiekyisipHOE MoJieiMpoBaHue in silico;

AHanu3s caBUra N0/ BIXKHOCTH B TeJIE;

HUmMyHOo6J10T (BecTepH-6J10T);

A6copb6IIMOHHAs CIEKTPOCKOHUS;

Hi-C;

CnMcoK 3aJay4, pemiaeMbIX C IOMOIIbI0 METOAO0B (CIMCOK U36BITOYEH - B HEM €CTh JIMIIIHUE
3aJa4Hu):

)
1)

1)
V)
V)
Vi)

VI
VIII)

OnpepesnieHre nocjef0BaTeJIbHOCTU oAHOM MoJieKyJibl JIHK, pasmepom 1o 1000 n.H.;
YcTtaHoBieHUE dakTa B3aHWMO/IeCTBUS M3y4aeMoro oeJsika c 3aJlaHHOU
nocjaegoBateabHoCcThIO JIHK;
OfHOBpeMeHHOE MOJIyYeHUEe JAaHHbIX 00 3KCIpPecCUr OOJIbLIOr0 MHOXeCTBa TE€HOB, KOT/a
HabOp aHA/IM3UPyeMbIX 'eHOB 3apaHee YCTAaHOBJIEH;
[lonydeHue  3KClEpUMEHTAJIbHBIX  JAHHBIX O  CTPYKType  MaKpOMOJIEKYyJ U
MaKpOMOJIEKYJISIPHBIX KOMIIJIEKCOB;
H3mepeHnue koHuenTpanuu IHK B pacTBope;
MogennpoBaHUe B3aMMO/JeUCTBHUSA MAaKPOMOJIEKYJIbI C HU3KOMOJIEKYJIIPHBIM JINTAH/ZIOM;
[TonyyeHHe KOJIMYeCTBEHHON HHPOPMAIUK 06 3KCIIPECCHU HEGOJIBIIIOT0 Habopa reHoB;
AHaJ/IM3 TpexMepHbIX KOHTAKTOB MeX/y Pa3HbIMU Y4acTKaMHy reHOMa B S/ipE;
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[X) OO6nHapyxeHHe 1ieJieBOro Oejika B CJ0XKHOM o06pasie, M B HEKOTOPbIX CJAydasx
KOJIMYECTBEHHbIN aHAJIU3 €T0 COJlePrKaHUS;

X) OpHOBpeMeHHOe onpejesieHHe NO0CJAe[0BaTeJbHOCTH OOJIBLIOTO MHOXeCTBA HeOO0JIbLINX
Mmosiekya JHK (HanpuMep, HeCKOIbBKUX MUJIJIMOHOB M0OJIeKyJ1 pa3MepoM 0 200 m.H.).
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3aaanue ID 68 - 5 6a1s10B (BapuaHT 2)

Ha pucyHkax 1-5 noka3aHsbl IpyMMepsbl pe3y/ibTaTOB HCNO0JIb30BaHUA Pa3/IMYHBIX METOAOB U3
apceHaJia MOJIEKY/IIPHbIX GMOJIOTOB.

ConocraBbTe 3TH pe3yJ/ibTaThl C HA3BAHUAMM MeTOAO0B (A-]), IpY MOMOLY KOTOPBIX OHH ObLIU
N0JIy4YeHbl, U C NpYMepaMH 3a/a4, KOTOpbIe C IOMOIIbI0 3TUX METOJ0B MOTYT GbITh pelleHbI
(I-X). [Tocko/1bKY HEKOTOpbIE 3aJ4a4Y¥ MOXKHO pellaTbh pa3HbIMH MeTOAAMH, BbIGepUTe TOT
MeTO/, KOTOPBIN 03BOJIAET PelIUTh YKa3aHHYI0 3a4a4y Haub6oJ1ee 3¢ peKTUBHO:
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Mika 1 2 3 4 5 6 7 8

260—
160—
8=
60— Tybynun
GO ] — — — — — — — — —

40—

XX:1:1607:30291:23422 1:N:0:ACAGCAACGTTOCTOT

FEFFFFFFFFFFFFFFFF FFFFFFFFFFFFFFFFFFFFFFFFFFFFFRFEFFFFFFRFFFFFEFFFEFFFFF FFFFFFEFFFFFFFFFFFFFF
@ADO178:71:HGT77DSXX:1:1507 :30291:23422 2 TECTGT
T TGACAAN

£2413:22806:3579 1:N:0:ACAGCAAC+GTTGCTGT

05
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200 250 300

JNuHa BOAHBI, HM

CnMCcoK Ha3BaHUH METOoA0B (CHI/ICOK U30bITOYEH - B HEM €CTh JIMIIIHHUE HaBBaHI/Iﬂ):

[IIIP B peasibHOM BpeMeHU;

AnHany3 Ha MUKpOYMIIAX;

TexHoJIOrMU MaccoBOTO NMapaJ/ljieJIbHOTO CeKBeHMpoBaHus (HanpuMep, [llumina);
CexBenupoBanue 1o CaHrepy;

JJIeKTpOHHAsi MUKPOCKOMUS 6e3 KpuoobpaboTKHY;

MonekyasspHoe MoJenupoBaHue in silico;

AHanu3 caBUra NOJBIXKHOCTH B TeJIE;

MmMmyHO6J10T (BecTepH-6J10T);

A6copb6IIMOHHAs CIEKTPOCKOHUS;

Hi-C;

CnMcoK 3aJay4, peliaeMbIX C NOMOLIbI0 METOAOB (CIMCOK U36GBITOYEH — B HEM €CTh JIMIIHUE
3aJa4Hu):

)
1)

1)
V)
V)
%)

vID)
VIII)

OnpepesnieHre nocjefoBaTeJIbHOCTU oaHOM MoJsieKyJibl JIHK, pasmepom 1o 1000 n.H.;
YcTraHoB/IeHUE dakTa B3aMMO/IeNCTBUS HM3y4yaeMoro oeJsika C 3a/laHHOU
nocjaegoBateabHoCcThIO JIHK;
O HOBpeMeHHOE MOJIyYeHUe JAHHbIX 00 3KCIpeccHu 6OJIbLIOr0 MHOXECTBAa eHOB, KOrja
HabOp aHA/IM3UPyeMbIX 'eHOB 3apaHee YCTAaHOBJIEH;
[losydyeHue  3KCIepUMEHTAJIbHBIX  JAaHHBIX O  CTPYKType  MakKpOMOJIEKYJ U
MaKpOMOJIEKYJISIPHBIX KOMIIJIEKCOB;
N3mepenue koHueHTpauuu JHK B pacTBope;
MogesnupoBaHUe B3aMMO/eUCTBUSA MAaKPOMOJIEKYJIbI C HU3KOMOJIEKYJIIPHBIM JIMTAH/I0M;
[TonydyeHue KoJM4eCTBEHHON HHOPMAI[UK 06 3KCIIPECCHU HeGOJIbIIOT0 HAabopa reHoB;
AHaJiu3 TpexMepHbIX KOHTAKTOB MeX/y Pa3HbIMU Y4aCTKaMy reHOMa B S/ipE;
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IX) O6HapyxeHHe lLeseBoro OesKka B CJ0XHOM o06pasine, U B HEKOTOPBIX CJydasx
KOJIMYEeCTBEHHBIM aHAJ/IM3 ero CoepKaHus;

X) OpHOBpeMeHHOe ollpefie/ieHHMe NO0C/Ae0BaTeJbHOCTA OOJIBLIOTO MHOXeCTBa HeOOJIBLINUX
Mosiekya JHK (HanpuMep, HECKOJIbKUX MUJIJIMOHOB M0OJIeKyJ1 pa3MepoM 70 200 m.H.).
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3aaanue ID 68 - 5 6a1s10B (BapuaHT 3)

Ha pucyHkax 1-5 noka3aHsbl IpyMMepsbl pe3y/ibTaTOB HCNO0JIb30BaHUA Pa3/IMYHBIX METOAOB U3
apceHaJia MOJIEKY/IIPHbIX GMOJIOTOB.

ConocraBbTe 3TH pe3yJ/ibTaThl C HA3BAHUAMM MeTOAO0B (A-]), IpY MOMOLY KOTOPBIX OHH ObLIU
NOJIy4eHbl, M ¢ IpMMepaMH 3a4a4, KOTOpbIe ¢ IOMOIIbI0 3TUX METOJ0B MOTYT GbITh pelleHbl
(I-X). [Tocko/1bKY HEKOTOpbIE 3aJ4a4Y¥ MOXKHO pellaTbh pa3HbIMH MeTOAAMH, BbIGepUTe TOT
MeTO/, KOTOPBIN 03BOJIAET PelIUTh YKa3aHHYI0 3a4a4y Haub6oJ1ee 3¢ peKTUBHO:

1
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CnucoK Ha3BaHMU METOAOB (CNUCOK U36bITOYEH — B HEM €CTh JIMIIHUE HAa3BaHUA):
A) TILP B peasibHOM BpeMeHU;

B) AHa/iu3 Ha MUKpOYHUNaX;

C) TexHoJIOTHM MacCOBOI0 NapaJljieJIbHOTO CEKBeHUPOoBaHUs (HanpuMep, lllumina);
D) CexBenupoBaHue o CaHrepy;

E) JJiekTpoHHass MUKPOCKOMNUs 6€3 KpHooOpaboTKU;

F) MounekynsipHoe MozenupoBaHue in silico;

G) Ananus caBuUra nNoABUKHOCTHU B TeJi€;

H) HmmyHo6J0T (BecTepH-6710T);

[) A6copbuoHHas CIEKTPOCKONUS;

J) Hi-G

Cnucok 3aJa4, peliaeMbiX C IOMOUIbI0 METOAOB (CIUCOK M30bITOYEH - B HEM €CTh JIMIIHHE
3aJa4Hu):
[) Omnpepgenenue nocsaegoBaTesbHOCTU 0HOM MoJiekysbl IHK, pasmepom g0 1000 m.H,;
II) YcraHoBsneHne  ¢dakTa  B3aUMOJEWCTBUS  M3yyaeMoro Oejaka € 3aJlaHHOH
nocjaegoBateabHoCcThIO JIHK;
[II) OpHOBpeMeHHOEe MOJIyYeHHE JJaHHBbIX 00 3KCIpeccuy OO0JIbIIOT0 MHOXECTBA I'€HOB, KOTZa
Habop aHA/IM3UPYEeMbIX T€HOB 3apaHee yCTaHOBJIEH;
IV) IlosyyeHrve  3KCHepUMEHTa/JbHbIX  JIaHHBIX O  CTPYKType  MaKpOMOJIEKYJ] U
MaKpOMOJIEKYJISIPHBIX KOMILJIEKCOB;
V)  Hsmepenue koHneHTpauuu JIHK B pacTBope;
VI) MopenupoBaHre B3aMMOAENCTBHS MAaKPOMOJIEKYJIbI C HU3KOMOJIEKYJISIPHBIM JIMTAH/I0M;
VII) Tlosy4yeHue KoJM4eCTBEHHOW HHOPMALUU 06 3KCIIPeCCUX He6O0JIbIIOro Habopa reHoB;
VIII)  AHasu3 TpexMepHbIX KOHTAKTOB MeX/1y pa3HbIMH y4acTKaMHy reHOMa B S/1pe;
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IX) O6HapyxeHHe lLeseBoro OesKka B CJ0XHOM o06pasine, U B HEKOTOPBIX CJydasx
KOJIMYEeCTBEHHBIM aHAJ/IM3 ero CoepKaHus;

X) OpHOBpeMeHHOe ollpefie/ieHHMe NO0C/Ae0BaTeJbHOCTA OOJIBLIOTO MHOXeCTBa HeOOJIBLINUX
Mmosiekysa JHK (HanpuMep, HeCKOIbBKUX MUJIIMOHOB M0OJIeKyJ1 pa3MepoM 70 200 m.H.).
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3aaanue ID 69 - 5 6a110B (BapuaHT 1)

HccaepoBarTesb A06aBUJ B KyJbTYPY 3YKAapPHOTHYECKHUX OIMYXOJIEBBIX KJIETOK pa3/InuHbIe
Cy6CTAaHIUU M UX KOMOMHAUUHU. Kakux uamMeHeHUil B PYHKIIMOHHMPOBAHMM KJIETOK MOXKHO
0>KM/JATh 1 KAKMMH METO/IaMH MO>KHO OIl€HUTh 3TU NU3MeHeHHUA? COOTHECUTE BellleCTBO UJIH
KOMOHMHALUI0 BellleCTB C BbI3bIBA€MbIMHU MMU M3MEHEHUSMHU U C HaubGosiee 3pPeKTUBHBIM
METO/A0M OLleHKH 3THUX U3MEHEHHU.

1 - Masasg untepdpepupytouiast PHK k reny kacnasbi-3;

2 - MplIBSK B TOMeOoNaTU4eCKOM pa3Be/leHUH;

3 - UHrubuTop JiesieHUus MUTOXOH/PUH;

4 - UHruburtop Tonousomepassl II;

5 - UurubuTop TonousoMepassl Il B KOMOMHALIMKM C MHTUOMTOPOM Kacmas;

CnHMCOK 0XKHMAaeMbIX U3MEHEHUN KJIEeTOYHOM KyJ/IbTypbl (CIMCOK M30BITOYEH - B HEM €CTh
JIMIIHWEe U3MEeHeHUs):

A) AxTuBanus Kacnasbl-3;

B) ®ocdopunupoBanue kuHa3oi RIP3 6enka HekponTo3a MLKL;
C) Cuwmxenue ypoBHs MPHK kacna3sbi-3;

D) VYBenuuyenue ypoBHs MPHK kacnassi-3;

E) CiausiHHe MUTOXOHJPUM;

F) IlosaBneHue K1€TOYHOU CTEHKH U3 MypeHHa;

G) CHuKeHHMe YPOBHS IJIMKOJIN3a;

H) VYBenuyeHue nposvdepanuu K1eTok;

[) 3To BewecTBO He NOBJIUAET HA KYJbTYpY.

CnucoK MeTOA0B U MOJAXO0/J0B, C IOMOILLI0 KOTOPbIX MOKHO OLIEHUTh U3MEeHeHHUs (CIUCOK
HU30bITOYEH - B HEM €CTh JIMIIIHUE METO/AbI):

[) BewecTBo He BJIUSIET HA KYJIbTYPY;

[I) H3MepeHue noTpebeHUS KUCIOPOAa;

[II) H3mepeHue <¢epMeHTAaTUBHOM AaKTUBHOCTU C HCIOJIb30BaHUEM (JIyOpeclieHTHOro

cybcTpara;

IV) TP B peasibHOM BpeMeHY;

V) KondokasbHass MUKPOCKOIHS;

VI) Eastern-6a0TTUHT (aHa/K3 pocHOPUIUPOBAHHOCTH OeJiKa);
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3aaanue ID 69 - 5 6as1s10B (BapuaHT 2)

HccaepoBarTeb A06aBUJI B KYJbTYPY 3YKaPUOTHYECKHUX OMYyXOJIEBbIX KJIETOK pa3/iM4HbIe
Cy6CTAaHIUU M UX KOMOMHAUUHU. Kakux uamMeHeHUil B PYHKIIMOHHMPOBAHMM KJIETOK MOXKHO
0>KM/JAaTh U KAKMMH METO/JaMH MO>KHO OII€EHUTD 3TU HU3MeHeHHA? COOTHECUTE BellleCTBO UJIH
KOMOHMHALUI0 BellleCTB C BbI3bIBA€MbIMHU MMU M3MEHEHUSMHU U C HaubGosiee 3pPeKTUBHBIM
METO/J0M OLleHKH 3THX U3MEHEHH.

1 - UHrubuTop AeseHust MUTOXOHAPUH;

2 - dakTop HEKpO3a OMyxo0Jiell B KOMOMHALMU C UHTUOUTOPOM Kacnas;
3 - JuaHUCTBIA KaJMK B rOMeoNnaTHYeCKOM pa3Be/leHUH;

4 — dakTOp HEKPO3a OMyX0JIel;

5 - [lnazmua, KoAvpyolas reH Kacnasbl-3;

CnHMCOK 0XKMAaeMbIX U3MEHEHUN KJIEeTOYHOM KyJIbTypbl (CIMCOK HU30BITOYEH - B HEM €CTh
JIMIIHWEe U3MEeHeHUs):

A) AxTuBanus Kacnasbl-3;

B) ®ocdopunupoBanue knuHa3oi RIP3 6eska HekponTo3a MLKL;
C) Cuwmxenue ypoBHs MPHK kacna3sbi-3;

D) VYBenuuyenue ypoBHs MPHK kacnassi-3;

E) CiausiHHe MUTOXOHJPUM;

F) IlosaBneHue K1€TOYHOU CTEHKH U3 MypeHHa;

G) CHuKeHHMe YPOBHS IJIMKOJIN3a;

H) VYBenuyeHue nposvdepanuu K1eTok;

[) 3To BewlecTBO He NOBJIUAET HA KYJbTYpY.

CnucoK MeTOA0B U MOJAXO0/J0B, C IOMOILLI0 KOTOPbIX MOKHO OLIEHUTh U3MEeHeHHUs (CIUCOK
HU30bITOYEH - B HEM €CTh JIMIIIHUE METO/AbI):
[) BewecTBo He BJIUSIET HA KYJIbTYPY;
[I) H3smepeHHe nNOTpebJIEHUS KHMCI0PO/A;
[II) H3mepeHue ¢JepMeHTAaTUBHOW aKTHBHOCTM C HCIOJb30BaHUEM (PJIyOpecLieHTHOro
cybcTpara;

IV)  IIIP B peasbHOM BpeMeHU;

V)  KoHdokasibHasi MUKPOCKOMHUS;

VI)  Eastern-6sioTTuHT (aHa/U3 GOCHOPHUIHMPOBAHHOCTHU GesKa);

112



3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 69 - 5 6a1s10B (BapuaHT 3)

HccaepoBarTesb A06aBUJ B KyJbTYPY 3YKAapPHOTHYECKHUX OIMYXOJIEBBIX KJIETOK pa3/InuHbIe
Cy6CTAaHIUU M UX KOMOMHAUUHU. Kakux uamMeHeHUil B PYHKIIMOHHMPOBAHMM KJIETOK MOXKHO
0>KHM/JAaTh U KAKMMH METO/JaMH MO>KHO OIl€HUTb 3TH U3MeHeHHA? COOTHEeCHTE BEMECTBO UJIHU
KOMOHMHALUI0 BellleCTB C BbI3bIBA€MbIMHU MMU M3MEHEHUSMHU U C HaubGosiee 3pPeKTUBHBIM
METO/A0M OLleHKH 3THUX U3MEHEHHU.

1 - luaHMCTBIN Ka/IMM B TOMeONaTU4eCKOM pa3BeleHUH;

2 - [lnasmupa, Koaupymolas reH Kacnasol-3;

3 - UurubuTop Tonousomepasnl Il B kKoMOMHALIMM C MHTUOUTOPOM Kacras;
4 - UHrubuTop AesieHuss MUTOXOH/pUH;

5 - UurubuTop Tonousomepassl II;

CnHMCOK 0XKHMAaeMbIX U3MEHEHUN KJIEeTOYHOM KyJ/IbTypbl (CIMCOK M30BITOYEH - B HEM €CTh
JIMIIHWEe U3MEeHeHUs):

A) AxTuBanus Kacnasbl-3;

B) ®ocdopunupoBanue kuHa3oi RIP3 6enka HekponTo3a MLKL;
C) Cuwmxenue ypoBHs MPHK kacna3sbi-3;

D) VYBenuuyenue ypoBHs MPHK kacnassi-3;

E) CiausiHHe MUTOXOHJPUM;

F) IlosaBneHue K1€TOYHOU CTEHKH U3 MypeHHa;

G) CHuKeHHMe YPOBHS IJIMKOJIN3a;

H) VYBenuyeHue nposvdepanuu K1eTok;

[) 3To BewlecTBO He NOBJIUAET HA KYJbTYpY.

CnucoK MeTOA0B U MOJAXO0/J0B, C IOMOILLI0 KOTOPbIX MOKHO OLIEHUTh U3MEeHeHHUs (CIUCOK
HU30bITOYEH - B HEM €CTh JIMIIIHUE METO/AbI):
[) BewecTBo He BJIUSIET HA KYJIbTYPY;
[I) H3smepeHHe nNOTpebJIEHUS KHMCI0PO/A;
[II) H3mepeHue ¢JepMeHTAaTUBHOW aKTHBHOCTM C MCIOJb30BaHUEM (QJIyOpPeCI,eHTHOTO
cybcTpara;

IV)  IIIP B peasbHOM BpeMeHU;

V)  KoHdokasibHasi MUKPOCKOMHUS;

VI)  Eastern-6sioTTuHT (aHa/U3 GOCHOPHUIHMPOBAHHOCTHU GesKa);
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3aaanue ID 70 - 5 6as10B (BapuaHT 1)

Bosibmiassi 4YacTb KyJbTYpPHbIX Xpu3aHTeM (Chrysanthemum morifolium) sABAAWTCA
rekcamiongamu. Po3oBasi OKpacka BeHYUKA CBf3aHa C pa6oToii ¢pepMeHTOB CHHTe3a
AaHTOLMAHOB. MyTauuMM B reHax 3THX ¢epMeHTOB MOryT IPHUBOJUTb K OTCYTCTBHIO
AHTOLMAaHOB M (OPMHUPOBAHMIO 6e10i OKpacKu. [eH A KoaupyeT OJuH U3 pepMEeHTOB NyTHU
CHMHTEe3a aHTOLMAHOB: a/l/leJib A - HOPMaJIbHO QYHKIUOHUpYIOIMI depMeHT, ajiesib a -
MYTAaHTHbIA (pepMeHT, JulleHHbI GyHKuuu. CYuTanTe, YTO B Melo3e U3 rOMOJIOTMYHBIX
XpOMOCOM 06pPa3ylTCs TOJILKO GMBaJIEHTDI, a/l/IeJIb A NO/THOCTBIO AOMUHMPYET HaJ a/lieJieM
a, B JAHHOM JIOKyCe He IPOUCXOAUT MyTal M.

Ana ckpelmumBaHui 1-5 onpejenuTe TeopeTHYECKHU OKHM/JaeMoe pacipejeieHue rameT AJis
IIepBOro poAuTeJIs U pacuienyieHue 1no ¢eHoTunaM OKpacku BeHYUKa.

1 - Aaaaaa x Aaaaaa
2 — Aaaaaa x AAaaaa
3 - AAAaaa x AAAaaa
4 - AAAAaa x Aaaaaa
5 - AAAAAa x aaaaaa

OxuaaeMoe pacnpejesieHNe raMeT JJisl IepBOro poauTeJisi (CMCOK U30bITOYEH — B HEM €CTh
JIMIIHHE 3JIEMEHTHI):
A) 1:1;

B) 1:3;

C) 1:2:1;

D) 1:3:1;

E) 1:8:1;

F) 1:2:4;

G) 1:1:1:1;

H) 1:4:4:1;

[) 1:9:9:1;

PacuiensieHve no ¢peHOTHUIIAaM OKPACKH BEHYUKA (CIIHMCOK M30bITOYEH - B HEM €CTb JIMLIHHE
3JIeMEeHTBHI):

[) Hert pacuyensieHus: - Bce pO30BbIE;

[I) Her pacuensienus - Bce 6eJble;

1y 1:1
IV) 3:1;
V) 9:1;
VI) 24:1;
VII) 39:1;
VIII) 79:1;
IX) 99:1;
X) 199:1;
XI) 399:1;
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3aganue ID 70 - 5 6as10B (BapuaHT 2)

Bosibmiassi 4YacTb KyJbTYpPHbIX Xpu3aHTeM (Chrysanthemum morifolium) sABAAWTCA
rekcamiongamu. Po3oBasi OKpacka BeHYUKA CBf3aHa C pa6oToii ¢pepMeHTOB CHHTe3a
AaHTOLMAHOB. MyTauuMM B reHax 3THX ¢epMeHTOB MOryT IPHUBOJUTb K OTCYTCTBHIO
AHTOLMAaHOB M (OPMHUPOBAHMIO 6e10i OKpacKu. [eH A KoaupyeT OJuH U3 pepMEeHTOB NyTHU
CHMHTEe3a aHTOLMAHOB: a/l/leJib A - HOPMaJIbHO QYHKIUOHUpYIOIMI depMeHT, ajiesib a -
MYTAaHTHbIA (pepMeHT, JulleHHbI GyHKuuu. CYuTanTe, YTO B Melo3e U3 rOMOJIOTMYHBIX
XpOMOCOM 06pPa3ylTCs TOJILKO GMBaJIEHTDI, a/l/IeJIb A NO/THOCTBIO AOMUHMPYET HaJ a/lieJieM
a, B JAHHOM JIOKyCe He IPOUCXOAUT MyTal M.

Ana ckpelmmBaHUi 1-5 onpejenuTe TeopeTHYECKH 0XKHM/JaeMoe paclpejesieHre rameT AJis
IIepBOro poAuTeJIs U pacuienyieHue 1no ¢eHoTunaM OKpacku BeHYUKa.

1 - Aaaaaa x aaaaaa

2 - AAAAAa x AAAAAa
3 - Aaaaaa x AAaaaa

4 - AAAaaa x Aaaaaa

5 - AAAAaa x Aaaaaa

OxuaaeMoe pacnpejesieHNe raMeT JJisl IepBOro poauTeJisi (CMCOK U30bITOYEH — B HEM €CTh
JIMIIHHE 3JIEMEHTHI):
A) 1:1;

B) 1:3;

C) 1:2:1;

D) 1:3:1;

E) 1:8:1;

F) 1:2:4;

G) 1:1:1:1;

H) 1:4:4:1;

[) 1:9:9:1;

PacuiensieHve no ¢peHOTHUIIAaM OKPACKH BEHYUKA (CIIHMCOK M30bITOYEH - B HEM €CTb JIMLIHHE
3JIeMEeHTBHI):

[) Hert pacuyensieHus: - Bce pO30BbIE;

[I) Her pacuensienus - Bce 6eJble;

1y 1:1
IV) 3:1;
V) 9:1;
VI) 24:1;
VII) 39:1;
VIII) 79:1;
IX) 99:1;
X) 199:1;
XI) 399:1;
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3aaanue ID 70 - 5 6ass10B (BapuaHT 3)

Bosibmiassi 4YacTb KyJbTYpPHbIX Xpu3aHTeM (Chrysanthemum morifolium) sABAAWTCA
rekcamiongamu. Po3oBasi OKpacka BeHYUKA CBf3aHa C pa6oToii ¢pepMeHTOB CHHTe3a
AaHTOLMAHOB. MyTauuMM B reHax 3THX ¢epMeHTOB MOryT IPHUBOJUTb K OTCYTCTBHIO
AHTOLMAaHOB M (OPMHUPOBAHMIO 6e10i OKpacKu. [eH A KoaupyeT OJuH U3 pepMEeHTOB NyTHU
CHMHTEe3a aHTOLMAHOB: a/l/leJib A - HOPMaJIbHO QYHKIUOHUpYIOIMI depMeHT, ajiesib a -
MYTAaHTHbIA (pepMeHT, JulleHHbI GyHKuuu. CYuTanTe, YTO B Melo3e U3 rOMOJIOTMYHBIX
XpOMOCOM 06pPa3ylTCs TOJILKO GMBaJIEHTDI, a/l/IeJIb A NO/THOCTBIO AOMUHMPYET HaJ a/lieJieM
a, B JAHHOM JIOKyCe He IPOUCXOAUT MyTal M.

Ana ckpelmumBaHui 1-5 onpejenuTe TeopeTHYECKHU OKHM/JaeMoe pacipejeieHue rameT AJis
IIepBOro poAuTeJIs U pacuienyieHue 1no ¢eHoTunaM OKpacku BeHYUKa.

1 - Aaaaaa x AAaaaa
2 - AAAAAa x Aaaaaa
3 - AAAaaa x AAAaaa
4 - AAAAaa x aaaaaa
5 - Aaaaaa x Aaaaaa

OxuaaeMoe pacnpejesieHNe raMeT JJisl IepBOro poauTeJisi (CMCOK U30bITOYEH — B HEM €CTh
JIMIIHHE 3JIEMEHTHI):
A) 1:1;

B) 1:3;

C) 1:2:1;

D) 1:3:1;

E) 1:8:1;

F) 1:2:4;

G) 1:1:1:1;

H) 1:4:4:1;

[) 1:9:9:1;

PacuiensieHve no ¢peHOTHUIIAaM OKPACKH BEHYUKA (CIIHMCOK M30bITOYEH - B HEM €CTb JIMLIHHE
3JIeMEeHTBHI):

[) Hert pacuyensieHus: - Bce pO30BbIE;

[I) Her pacuensienus - Bce 6eJble;

1y 1:1
IV) 3:1;
V) 9:1;
VI) 24:1;
VII) 39:1;
VIII) 79:1;
IX) 99:1;
X) 199:1;
XI) 399:1;
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3aaanue ID 71 - 5 6as10B (BapuaHT 1)

CyliecTByOT pa3/iMyHble KJiaccupuKanum HanpasjaeHUH aBosiouu. B knaccupukanuu A.H.
CeBepL0Ba IJIaBHBIM KpUTEpPHUEM SABJISIETCA U3MEHEeHUe pa3Mepa aJalTUBHOHU 30HbI. Tak, npu
apomopd¢o3e aganTUBHAA 30HA paclIMpsAeTCA, IPU UAUOAJANTALHUUA - OCTAETCA NPUMEPHO
TAaKOH Ke WM MeHAeTCS Ha aHAJIOTUYHYI0 10 IIUPOoTe, IPU 00Lel AereHepauuy - CUJIbLHO
COKpamjaeTcsi, JM60 MeHsAeTCA Ha JApyryw, Gosiee y3kyw. Ho 3TO He eauMHCTBeHHas
Kaaccupukanua. OgHy u3 Har6GoJiee NOoAPOOHBIX KiIaccuPUKanui HallpaB/JieHU 3BOJIIOLUHA
npeajoXKu JPyrod OoTedyeCTBEHHbIN KJIACCUK Teopuu 3Boawonuu - W.HU. llImanbrayses.
OCHOBHBIM MNPHUHLMIOM €ro KJIaCCUPUKALUM CIAYKUT CTPYKTYpHas CJIO0XKHOCTb
B3aMMOOTHOLUEHUN C OKpy)Xawiied cpeaod, XOTS He TPYAHO JIOTUYECKH BbIBECTH
COOTBETCTBHA U C KOHLeNuen aganTuBHbIX 30H A.H. CeBepuoBa.

CooTHecuTe 3BOJIIOLMOHHBIA NMpUMep, HanpasjeHUe 3BoawnuM no U.H. llimanbrayseHy u
AUHAMMKY U3MEHEeHU! aJalITUBHOU 30HBI.

Cnucok HanpasJieHU# 3BosonMM o U.U. llimanbrayseHy (CHMCOK U30bLITOYEH — B HEM €CTh
JIMIIHME 3JIEMEHTbI):
A) Annomopdo3 - «cMeHa cpefibl, IpU KOTOPOW OJJHU CBSI3U OpraHMU3Ma CO CpeJlod 3aMeHsI0TCs
Jpyrumy, 6oJsiee-MeHee paBHOLEHHBIMU». JTO MOHATHE 6J1U3KO K uauoagantanuu A.H. CeBep1oBa;
B) Tenomopdos - «cyxkeHHe cpesibl, IPY KOTOPOM CBSI3U OpraHHU3Ma CO CpeJlod CTaHOBATCA 6oJiee
OTpaHHWYEeHHBbIMH, @ OpPraHvW3M OoJiee CHelMaJW3UpPOBaHHBIM». B Apyrux kiaaccudukanusax 3TO
HalnpaBJieHHEe MOXET Ha3blBaThCs «Cleluaan3anuen»;
C) Tunomop¢o3s - «HapylIeHHe KOOPAUHAIIMU CO CpeIor BCIeCTBUE ObICTPOr0 U3MEeHEeHHUs Cpeibl
Y lepepa3BUTHS CaMOro opraHruaMa». PakTU4YeCcKH, 3TO TaKXKe «Crelhaan3alnsa», OJHaKO B OJJHOM
13 9KCTpPeMaJIbHbIX BADUAHTOB, 3aBO/JSIIEM B 9BOJIIOIMOHHBINA TYHK;
D) Karamop¢o3 - «mepexos K 06osiee HNPOCTBIM COOTHOLIEHUSIM CO CpeZioH, CBS3aHHBIM C
JlereHepaleld Wiv HeZlopa3BuTHeM». COOTBETCTBYET «JereHepanuu» U «JAerpajanuu», aBasafach
ellje OJJHUM BapUAHTOM «CIeljhaTnu3alun»;
E) Apomopdo3 - «pacmimpeHHe Cpenbl, CBSI3aHHOe C TMOBBbILIEHHWEM OpraHu3aluu |
KU3HeJesaTeJbHOCTU». CJI0KHOCTb OpraHU3Ma YBeJWYUBAETCs], IPUOOPETAIOTCS HOBbIE CBA3U CO
CpeZioH, pacluupseTcs CIeKTP JOCTYIHBIX PeCypCoB;
F) 3Jnumopdo3 - «oByasieHHe cpeJlol, ee MOAYMHEHUE TOTPEOHOCTSIM OpPraHM3Ma, I0CTUTaeMoe
MM JIMIIb Ha BBICUIMX CTYINEHSAX pa3BUTHUsA». Beiciinii sTtan apomopdo3a - TOCHOACTBO HaJ,
YCJI0BUSIMHU CpeJibl, TEOPETUYECKOE UCII0JIb30BaHHE BCEX BO3MOXKHbBIX PECYPCOB.
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CnuCcoOK 3Ha4YeHU! AJ11 U3MEeHEeHU! aJalTUBHOM 30HbI (CIMCOK MOXKeT ObITh U30BITOYEH - B
HeM eCTh JIMIIHUE 3JIeMEeHThI):

[) ApanTuBHas 30Ha paclIUPSAETCs;

[I) MeHnseTcsa Ha Apyryto (aHaJIOTUYHYIO 110 pa3Mepy UK 6oJiee Y3Ky10);
[I[) OcraeTcss HEU3MEHHOW;

IV)  Cyxaercs;
V)  CraHOBUTCA TeOpeTUYECKH HEOTPAaHUYEHHOM.
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aganue ID 71 - 5 6as10B (BapuaHT 2)

CyliecTByOT pa3/iMyHble KJiaccupuKanum HanpasjaeHUH aBosiouu. B knaccupukanuu A.H.
CeBepL0Ba IJIaBHBIM KpUTEpPHUEM SABJISIETCA U3MEHEeHUe pa3Mepa aJalTUBHOHU 30HbI. Tak, npu
apomopdo3e afanTUBHAA 30HA paclIMpsAeTCA, IPU UAUOAJANTALHUUA - OCTAETCA NPUMEPHO
TAaKOH Ke WM MeHAeTCd Ha aHAJIOTUYHYI0 N0 IIHUPOoTe, IPU 001Iel AereHepanuum - CUJIbLHO
COKpamjaeTcsi, JM60 MeHsAeTCA Ha JApyryw, Gosiee y3kyw. Ho 3TO He eauMHCTBeHHas
Kaaccupukanua. OgHy u3 Har6GoJiee NOoAPOOHBIX KiIaccuPUKanui HallpaB/JieHU 3BOJIIOLUHA
npeajoXKu JPyrod OTedyeCTBEHHbIM KJACCUK Teopuu 3Boswnuu - W.HU. llImanbrayses.
OCHOBHBIM MNPHUHLMIOM €ro KJIaCCUPUKALUM CIAYKUT CTPYKTYpHas CJIO0XKHOCTb
B3aMMOOTHOLUEHUN C OKpy)Xawiied cpeaod, XOTS He TPYAHO JIOTUYECKH BbIBECTH
COOTBETCTBHA U C KOHLeNuen aganTuBHbIX 30H A.H. CeBepuoBa.

CooTHecuTe 3BOJIIOLMOHHBIA NMpUMep, HanpasjeHUe 3BoawnuM no U.H. llimanbrayseHy u
AUHAMMKY U3MEHEeHU! aJalITUBHOU 30HBI.

Cnucok HanpasJieHU# 3BosonMM o U.U. llimanbrayseHy (CHMCOK U30bLITOYEH — B HEM €CTh
JIMIIHME 3JIEMEHTbI):
A) Annomopdo3 - «cMeHa cpefibl, IpU KOTOPOW OJJHU CBSI3U OpraHMU3Ma CO CpeJlod 3aMeHsI0TCs
Jpyrumy, 6oJsiee-MeHee paBHOLEHHBIMU». JTO MOHATHE 6J1U3KO K uauoagantanuu A.H. CeBep1oBa;
B) Tenomopdos - «cyxkeHHe cpesibl, IPY KOTOPOM CBSI3U OpraHHU3Ma CO CpeJlod CTaHOBATCA 6oJiee
OTpaHHWYEeHHBbIMH, @ OpPraHvW3M OoJiee CHelMaJW3UpPOBaHHBIM». B Apyrux kiaaccudukanusax 3TO
HalnpaBJieHHEe MOXET Ha3blBaThCs «Cleluaan3anuen»;
C) Tunomop¢o3s - «HapylIeHHe KOOPAUHAIIMU CO CpeIor BCIeCTBUE ObICTPOr0 U3MEeHEeHHUs Cpeibl
Y lepepa3BUTHS CaMOro opraHruaMa». PakTU4YeCcKH, 3TO TaKXKe «Crelhaan3alnsa», OJHaKO B OJJHOM
13 9KCTpPeMaJIbHbIX BADUAHTOB, 3aBO/JSIIEM B 9BOJIIOIMOHHBINA TYHK;
D) Karamop¢o3 - «mepexos K 06osiee HNPOCTBIM COOTHOLIEHUSIM CO CpeZioH, CBS3aHHBIM C
JlereHepaleld Wiv HeZlopa3BuTHeM». COOTBETCTBYET «JereHepanuu» U «JAerpajanuu», aBasafach
ellje OJHUM BapUAHTOM «CIeljhaTnu3alun»;
E) Apomopdo3 - «pacmimpeHHe Cpenbl, CBSI3aHHOe C TMOBBbILIEHHWEM OpraHu3aluu |
KU3HeJesaTeJbHOCTU». CJI0KHOCTb OpraHU3Ma YBeJWYUBAETCs], IPUOOPETAIOTCS HOBbIE CBA3U CO
CpeZioH, pacluupseTcs CIeKTP JOCTYIHBIX PeCypCoB;
F) 3Jnumopdo3 - «oByaZieHHe cpeJlol, ee MOAYMHEHUE MOTPEOHOCTSAM OpPraHMW3Ma, JOCTUTaeMoe
MM JIMIIb Ha BBICUIMX CTYINEHSAX pa3BUTHUsA». Beiciinii sTtan apomopdo3a - TOCHOACTBO HaJ,
YCJI0BUSIMHU CpeJibl, TEOPETUYECKOE UCII0JIb30BaHHE BCEX BO3MOXKHbBIX PECYPCOB.
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

CnuCcoOK 3Ha4YeHUH AJ11 U3MEeHEeHU! aJalTUBHOM 30HbI (CIMCOK MOXKeT ObITh U30BITOYEH - B
HeM eCTh JIMIIHUE 3JIeMEeHThI):

[) ApanTuBHas 30Ha paclIUPSAETCs;

[I) MeHnseTcsa Ha Apyryto (aHaJIOTUYHYIO 110 pa3Mepy UK 6oJiee Y3Ky10);
[I[) OcraeTcss HEU3MEHHOW;

IV)  Cyxaercs;
V)  CraHOBUTCA TeOpeTUYECKH HEOTPAaHUYEHHOM.
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJ/IACC

3aaanue ID 71 - 5 6as10B (BapuaHT 3)

CyliecTByOT pa3/iMyHble KJiaccupuKanum HanpasjaeHUH aBosiouu. B knaccupukanuu A.H.
CeBepL0Ba IJIaBHBIM KpUTEpPHUEM SABJISIETCA U3MEHEeHUe pa3Mepa aJalTUBHOHU 30HbI. Tak, npu
apomopd¢o3e aganTUBHAA 30HA paclIMpsAeTCA, IPU UAUOAJANTALHUUA - OCTAETCA NPUMEPHO
TAKOH Ke WM MEeHAeTCS Ha aHAJIOTUYHYI0 N0 IIHUPOoTe, IPU 001el AereHepanum - CUJIbLHO
COKpamjaeTcsi, JM60 MeHsAeTCA Ha JApyryw, Gosiee y3kyw. Ho 3TO He eauMHCTBeHHas
Kaaccupukanua. OgHy u3 Har6GoJiee NOoAPOOHBIX KiIaccuPUKanui HallpaB/JieHU 3BOJIIOLUHA
npeajoXKu JPyrod OTedyeCTBEHHbIN KJACCUK Teopuu 3Bownuu - W.HU. llImanbrayses.
OCHOBHBIM MNPHUHLMIOM €ro KJIaCCUPUKALUM CIAYKUT CTPYKTYpHas CJIO0XKHOCTb
B3aMMOOTHOLUEHUN C OKpy)Xawiied cpeaod, XOTS He TPYAHO JIOTUYECKH BbIBECTH
COOTBETCTBHA U C KOHLeNuen aganTuBHbIX 30H A.H. CeBepuoBa.

CooTHecuTe 3BOJIIOLMOHHBIA NMpUMep, HanpasjeHUe 3BonuM no U.H. llimanbrayseHy u
AWHAMUKY U3MEHEeHUH aJallTUBHOU 30HBI.

Cnucok HanpasJieHU# 3BosonMM o U.U. llimanbrayseHy (CHMCOK U30bLITOYEH — B HEM €CTh
JIMIIHME 3JIEMEHTbI):
A) Annomopdo3 - «cMeHa cpefibl, IpU KOTOPOW OJJHU CBSI3U OpraHMU3Ma CO CpeJlod 3aMeHsI0TCs
Jpyrumy, 6oJsiee-MeHee paBHOLEHHBIMU». JTO MOHATHE 6J1U3KO K uauoagantanuu A.H. CeBep1oBa;
B) Tenomopdos - «cyxkeHHe cpesibl, IPY KOTOPOM CBSI3U OpraHHU3Ma CO CpeJlod CTaHOBATCA 6oJiee
OTpaHHWYEeHHBbIMH, @ OpPraHvW3M OoJiee CHelMaJW3UpPOBaHHBIM». B Apyrux kiaaccudukanusax 3TO
HalnpaBJieHHEe MOXET Ha3blBaThCs «Cleluaan3anuen»;
C) Tunomop¢o3s - «HapylIeHHe KOOPAUHAIIMU CO CpeIor BCIeCTBUE ObICTPOr0 U3MEeHEeHHUs Cpeibl
Y lepepa3BUTHS CaMOro opraHruaMa». PakTU4YeCcKH, 3TO TaKXKe «Crelhaan3alnsa», OJHaKO B OJJHOM
13 9KCTpPeMaJIbHbIX BADUAHTOB, 3aBO/JSIIEM B 9BOJIIOIMOHHBINA TYHK;
D) Karamop¢o3 - «mepexos K 06osiee HNPOCTBIM COOTHOLIEHUSIM CO CpeZioH, CBS3aHHBIM C
JlereHepaleld Wiv HeZlopa3BuTHeM». COOTBETCTBYET «JereHepanuu» U «JAerpajanuu», aBasafach
ellje OJHUM BapUAHTOM «CIeljhaTnu3alun»;
E) Apomopdo3 - «pacmimpeHHe Cpenbl, CBSI3aHHOe C TMOBBbILIEHHWEM OpraHu3aluu |
KU3HeJesaTeJbHOCTU». CJI0KHOCTb OpraHU3Ma YBeJWYUBAETCs], IPUOOPETAIOTCS HOBbIE CBA3U CO
CpeZioH, pacluupseTcs CIeKTP JOCTYIHBIX PeCypCoB;
F) 3Jnumopdo3 - «oByaZieHHe cpeJlol, ee MOAYMHEHUE MOTPEOHOCTSAM OpPraHMW3Ma, JOCTUTaeMoe
MM JIMIIb Ha BBICUIMX CTYINEHSAX pa3BUTHUsA». Beiciinii sTtan apomopdo3a - TOCHOACTBO HaJ,
YCJI0BUSIMHU CpeJibl, TEOPETUYECKOE UCII0JIb30BaHHE BCEX BO3MOXKHbBIX PECYPCOB.
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

CnuCcoOK 3Ha4YeHUH AJ11 U3MEeHEeHU! aJalTUBHOM 30HbI (CIMCOK MOXKeT ObITh U30BITOYEH - B
HeM eCTh JIMIIHUE 3JIeMEeHThI):

[) ApanTuBHas 30Ha paclIUPSAETCs;

[I) MeHnseTcsa Ha Apyryto (aHaJIOTUYHYIO 110 pa3Mepy UK 6oJiee Y3Ky10);
[I[) OcraeTcss HEU3MEHHOW;

IV)  Cyxaercs;
V)  CraHOBUTCA TeOpeTUYECKH HEOTPAaHUYEHHOM.
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 72 - 5 6as10B (BapuaHT 1)

ComocTtaBbTe AdHHBbI€ Tpylninbl OPraHUu3MoB M NpUCyIIHE HM CBOJCTBA: Ha/IMyHe
CBE€TOYJ/IAaB/IMBAKOIIHUX BeLIEeCTB U TO, KaKHE€ BeIl€CTBA OHHU B OCHOBHOM HCIOJIB3VHOT AJiA
OKHCJIeHMA. B KaXX,0M c/1y4yae U3 NpUBe/eHHbIX BellleCTB BbloepuTe Haubo1ee NoAX0AsLIee.

1 - 3es1éHble BOAOPOCIIY;

2 - lnuaHob6akTepuy;

3 - [lypnypHble 6aKTepUH;
4 - T'anoapxeuy;

5 - HutpudukaTtopsl;

CNHMCOK XapaKTepHBbIX AJi OPraHUu3MOB CBeTO0YJ IaB/IMBAIIUX BelleCTB:
A) OTcyTcTBYyIOT;

B) bBakrepuopojoncus;

C) bakrepuoxsopodpusii;

D) Xunopodusr;

E) Xnopoduau GUKOGUIMHBI B KA4eCTBE BCIOMOIaTeJIbHOI'O BeleCcTBa;

CnuCcoK BelecTB, KOTOpble B OCHOBHOM OKMCJIAIOT 3TU OPraHU3MbI:
I) HeopraHuka, OTJIM4YHas OT BOJbI;
II) Bopaa;
[II) Bopa u npocTas opraHvka, HallpuMep, alleTaT;
IV)  OpraHuka;
V)  CepoBopopof, BOAOPOJ, NpOCTas OPraHUKa;
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3azanue ID 72 - 5 6as10B (BapuaHT 2)

ComocTtaBbTe AdHHBbI€ Tpylninbl OPraHUu3MoB M NpUCyIIHE HM CBOJCTBA: Ha/IMyHe
CBE€TOYJ/IAaB/IMBAKOIIHUX BeLIEeCTB U TO, KaKHE€ BeIl€CTBA OHHU B OCHOBHOM HCIOJIB3VHOT AJiA
OKHCJIeHMA. B KaXX,0M c/1y4yae U3 NpUBe/eHHbIX BellleCTB BbloepuTe Haubo1ee NoAX0AsLIee.

1 - XapoBble BOJOPOCIIY;

2 - T'anoapxeu;

3 - 3esiéHblE GAaKTEPUY;

4 - KapbokcuzaobakTepuy;

5 - CuHe-3eJIéHble BOOPOCIIH;

CNHMCOK XapaKTepHBbIX AJi OPraHUu3MOB CBeTO0YJ IaB/IMBAIIUX BelleCTB:
A) OTcyTcTBYyIOT;

B) bBakrepuopojoncus;

C) bakrepuoxsopodpusii;

D) Xunopodusr;

E) Xnopoduau GUKOGUIMHBI B Ka4eCTBE BCIOMOIaTeJIbHOI'O BeleCTBa;

CnuCcoK BelecTB, KOTOpble B OCHOBHOM OKMCJIAIOT 3TU OPraHU3MbI:
I) HeopraHuka, OTJIM4YHas OT BOJbI;
II) Bopaa;
[II) Bopa u npocTas opraHvka, HallpuMep, alleTaT;
IV)  OpraHuka;
V)  CepoBopopof, BOAOPOJ, NpOCTas OPraHUKa;
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3adanust onrumnuadsi «Puzmex» no 6uosozuu. Oméopounvwiii sman 2023/24 yu.200 11 KJIACC

3aaanue ID 72 - 5 6as10B (BapuaHT 3)

ComocTtaBbTe AdHHBbI€ Tpylninbl OPraHUu3MoB M NpUCyIIHE HM CBOJCTBA: Ha/IMyHe
CBE€TOYJ/IAaB/IMBAKOIIHUX BeLIEeCTB U TO, KaKHE€ BeIl€CTBA OHHU B OCHOBHOM HCIOJIB3VHOT AJiA
OKHCJIeHMA. B KaXX,0M c/1y4yae U3 NpUBe/eHHbIX BellleCTB BbloepuTe Haubo1ee NoAX0AsLIee.

1 - l'anoapxeuy;

2 - Kapbokcujo6akTepuy;
3 - 3esiéHblE GAaKTEPUY;

4 - llnaHob6akTepuy;

5 - 3enénple Bomopocy;

CNHMCOK XapaKTepHBbIX AJi OPraHUu3MOB CBeTO0YJ IaB/IMBAIIUX BelleCTB:
A) OTcyTcTBYyIOT;

B) bBakrepuopojoncus;

C) bakrepuoxsopodpusii;

D) Xunopodusr;

E) Xnopoduau GUKOGUIMHBI B KA4eCTBE BCIOMOIaTeJIbHOI'O BeleCcTBa;

CnuCcoK BelecTB, KOTOpble B OCHOBHOM OKMCJIAIOT 3TU OPraHU3MbI:
I) HeopraHuka, OTJIM4YHas OT BOJbI;
II) Bopaa;
[II) Bopa u npocTas opraHvka, HallpuMep, alleTaT;
IV)  OpraHuka;
V)  CepoBopopof, BOAOPOJ, NpOCTas OPraHUKa;
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