3asaHyuA OJIMMIHAAbI IIKOJbHUKOB «®PH3TEX» 10 OMOJIOTUH
2021/22 y4.rop,
3aK/IlDYUTE/JILHBINM 3TaN

3AJIAHMA /1S 10 KJIACCA

3a,aamm OJIMMIINA /bl ObIJIH pa3acesieHbl Ha ABE YdCTHU
BpeMs BbINOJTHEHUS 3aJaHUH KaXXA 01 4acTu - 120 MUHYT
IlepepbiB MexAy YacTAMU - 1 yac

MakcumyMm 3a BCI0 oiMMnuaay: 162 6asuia
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Yacte 1
(120 MUHYT)

B ,Z[aHHOﬁ 4YaCTH BCTPEYAKTCA 3aJaHUA TPEX TUIIOB:
Tun A: 3afgaHus ¢ HECKOJIbKMMU BepHbIMM O0TBeTaMu (Bcero 12 3azjanuii, cymma 36 6as1/10B)
Twun B: 3apanus Ha conocTaBisieHus (Bcero 5 3aauui, cymMmma 25 6a/1/10B)
Tun C: 3agauu co cBOOGOJHBIM OTBETOM (Bcero 2 3a/jaHusi, cymma 20 6as1jioB)
MakcumyM 3a oAHY 4acTh: 81 6a/1
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Tun 3aganuii A. TecToBble 3aaHUA C MHOXKEeCTBEHHbIM BbIOGOPOM
(BepHO/HeBepHO)

Bo Bcex 3aaHUsIX JaHHOM YacTH B HavaJle UJEeT YCJIO0BHeE, a 3aTeM LIEeCTb BApUAHTOB O0TBeTa (1o
6ykBamMu oT A fj0 F). YyacTHHKaM HEOGXOAUMO ONPEAETUTD, IBASETCS JIM KaXKAbIH U3 BApUAHTOB
OTBETa BEpPHBbIM (MOAXOAUT MoJ GOPMYJHMPOBKY 3a/laHUsI) UM HEBEPHBbIM (He MOAXOAUT MO,
bopMyIMpOBKY 3a/laHus ). B kaxkjoM 3a/jlaHuU MoXKeT 6bITh OT 0 /10 6 BEepHbIX BApPUAHTOB OTBETA.

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

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke nmokasaH momnepeyHbld cpe3 cTe6sisa (A) U npoBojsaiero nyyka (B) paecra
(Potamogeton sp.).

OCHOBBIBasICb HAa AHATOMHUYECKHX OCOOGEHHOCTAX pacTeHud, YKAaKUTe AJIAd KaXKA0ro M3
ey uux YTBep)l(AeHHﬁ, ABJIAE€TCA OHO B€PpHbIM UJIX HCBEPHBIM:

Bapuanm 1:

A) AspeHxUMa COCTOUT U3 KJIETOK C KPYIHbIMH BbIPOCTaAMU;

B) B aspeHxuMe pacnosiaraloTcsl KJeTKHM MeXaHU4eCKOU TKaHU — aCTPOCKJIepeUbl;
C) IllpoBojgdAmMe Ny4YKH KOHLeHTpUYeCcKre aMbHBa3abHble;

D) B npoBojsmux nyykax peayuupoBaHa ¢pJyo3Ma;

E) /JlanHoe pacTeHue - TUAPOPUT;

F) [lns pacTeHus XapaKTepHa aTaKTOCTeJIa.

Bapuanm 2:

A) JlaHHOe pacTeHUe — Me30DUT;

B) B aspeHxuMe pacnoJsiaratoTcsl KJeTKU MEXaHU4YeCKOU TKaHU — OpaxXUCKIepen/ibl;
C) /[lndg pacTeHus XapaKTepHa 3yCTea;

D) IllpoBojsiiue ny4yky 6MKo/LIaTepabHble OTKPBITHIE;

E) AspeHxXuMa COCTOUT U3 KJIETOK NAPEHXUMHOU POPMBI;

F) B npoBojsmux nyykax peayuupoBaHa ¢pJiosMma.

Bapuanm 3:
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A) TlpoBoasauye Ny4Ku KOHLeHTpUUYeCcKre aMuBa3a/bHbIE;
B) AspeHxuMa COCTOUT U3 KJIETOK NAPEHXUMHOUN POPMBI;

C) /[lanHoe pacTeHUe - TUAPOPUT;

D) /lna pacTeHusa XapaKTepHa 3yCTeJ1a;

E) BreipaxkeHbl J1aKyHbI IPOTOKCUJIEMBI;

F) /lna pacTeHus xapakTepHa aTaKTOCTeJIa.

10 KJIACC
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3aganue ID 3 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha ¢oTorpadusax npeacraBieHbl y4aCTKH CPe30B NPOBOJsAILEIl TKaHU BbICIIEr0 pacTeHUs
(Embryophyta).

il

AJIH KaxKAa0ro u3 cJieAyroumux YTBep)KAEHPlﬁ YKaXKHUTE, ABJIA€TCA OHO BEpHbIM NJIH HEBEPHbIM:

Bapuanm 1:

A) Ha poTorpadusx nokazaHbl Tpaxeu/bl, IPOBO/silasl TKaHb — PpJI0dIMa;

B) Yepe3 cTpyKTypbl, 0603HaueHHble LUbpaMu 1-2, COeAUHSIOTCA MNPOTOMIACTbl COCEJAHUX
KJIETOK;

C) Hudpoit 3 0603HaveHa npocTas nepdopanoHHas MJIACTUHKA;

D) PacTtBOp no npoBOASAILIUM 3J7€MeHTaM, NOKa3aHHbIM Ha ¢poTorpadusx, MoXKeT NepesBUraThCs
KaK OT KOpHeH K JINCThAM, TaK U B 00paTHOM HalpaBJIeHUH;

E) Hudpamu 1-2 0603HaYEHbI J1a3MO/ECMbI;

F) V¥ nBerkoBsix pactenuid (Magnoliophyta) HE BcTpeyaroTca npoBoAslye 3J1eMeHThI N0J00HbIe
TEM, YTO I0Ka3aHbl HA PUCYHKE.

Bapuanm 2:

A) Ha ¢oTtorpadusx nokasaHbl Tpaxeuabl, IPOBOAsILAsA TKaHb — KCUJIEMA;

B) Ludpoit 3 0603HaueHa npocTas nepdopanoHHas NJIaCTUHKA;

C) PactBOp no NpoBOAAIIMM 3JIEMEHTAM, IOKa3aHHbIM Ha poTorpadusax, MoXKeT NepeBUraThbCs
KaK OT KOpHeH K JIMCThAM, TaK U B 00paTHOM HalpaBJIeHUH;

D) Ludpamu 1-2 0603HauYeHbl OKaliMJIeHHbIE MOPHI, [UPpPoU 3 - mpocTas nopa;

E) /Jla"Hble npoBosiiue 3jeMeHTbl HE UMeoT BTOpUYHOMN KJI€TOYHOU CTeHKH;

F) Ha pucyHke noka3aHbl HauboJiee COBeplleHHbIe MPOBOASAILHNE 3JIeEMEHThI IIBETKOBBIX paCTeHUU
(Magnoliophyta), no kKoTOpbIM BoJja llepeMelaeTcsl C HAUOO0JIbIIEN CKOPOCTHIO.

Bapuanm 3:

A) Yepes cTpyKTypbl, 0603HayeHHble LUpaMu 1-2, COeAUHSAIOTCS MPOTOIJIACTBI COCENHUX
KJIETOK;

B) Ludpamu 1-2 0603HaueHbl OKaliMJIeHHbIE MOPHI, [UbpoU 3 - mpocTas Nopa;

C) PacrtBOp no NpoBOAALMM 3j7€MeHTaM, I0Ka3aHHbIM Ha ¢poTorpadpusax, MoKeT NepeBUraThCs
KaK OT KOpHeH K JINCThAM, TaK U B 00paTHOM HalpaBJIeHUH;

D) Ha pucyHke nokasaHbl Hau6oJiee cCOBeplleHHbIe TPOBOASALIME 31€MEHTHI IBETKOBBIX paCTEeHUN
(Magnoliophyta), no KoTopbIM BoJa llepeMelaeTcsl C HAUOO0JIbIlleNd CKOPOCThIO;

E) Ha ¢oTorpadusx nokasaHbl COCy/ibl, IPOBOASALIASA TKAaHb — KCUJIEMA;

6
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F) V¥ uBeTkoBbIix pactrenuid (Magnoliophyta) HE BcTpeuyatoTcsi npoBoAsLHE 3/IEMEHTHI [10JJ00HbIE
TEM, YTO MIOKa3aHbl HA PUCYHKE.
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3aganue ID 7 - 3 6as1a
O6bwas da5 8cex eapuaHmMos yacms 80nNpoca:
Ilepes BaMM cxeMa CTPpOEHUA KJIETKH HEKOr0 3yKapMOTHY€eCKOro OpraH1usma.

10

5 MKM

AJIH KaxKa0ro m3 CjieAyrommx YTBep)K,E[eHI/If;I 0 JdHHOM OpPraHU3Me YKaKuTe, ABJIA€TCA OHO
BE€PHBIM UJIM HEBECPHBIM:

Bapuanm 1:

A) /JlaHHBI} OpraHU3M CIIOCOOEH MUTATHCA TOJIBKO aBTOTPOQHO;

B) /JlaHHbIN OpraHyW3M NPUHAAJNIEXKUT K cyneprpynme SAR;

C) Illpepoxk paHHOrOo oOpraHusMa NOJY4YWJ CBOW XJOPOIJIACT B pe3yJbTaTe BTOPUYHOIO
3H/I0CUMOUOreHe3a;

D) B xsopomnJacTe JaHHOTO OpraHW3Ma B 3HAaYUTEJbHOM KOJUYECTBe NPUCYTCTBYET XJI0POPHUIII
b;

E) /JlaHHbIN opraHyu3M 06/1a/laeT U30KOHTHbBIM KI'YTUKOBBIM allllapaToM;

F) Opranenna nog nudpoit 17 coaep>UT 3anac NUTATEJAbHOI0O BElllECTBA.

Bapuarnm 2:

A) Opranesia nog uudpoit 17 cogepuT 3anac NUTATeJbHOTO BELECTBA;

B) /JlaHHbIN OpraHKW3M UMeeT MaCTUT'OHEMbI Ha 060X XKI'YTUKAaX;

C) /JlaHHBIM OpraHyU3M NPUHAAJNEXKUT K cyneprpynme Discoba (paHee B cocTtaBe Excavata);

D) /laHHbIM opraHu3sM 06J1aZlaeT MUKCOTPOQHBIM TUIIOM MUTAHUS;

E) XsopomsacT AaHHOTO OpraHvM3Ma OKpY»XEH 4eTbipeMsi MeMOpaHaMHM, BKJ/OYas MeMOGpaHy
XJIOPOMJIACTHO-3H/0IJIa3MaTHYECKOU CETH;

F) Opranesua noa uudpoit 7 conepKUT reHoM, poJICTBEHHbIN reHOMaM KpacHbIX BOLOPOCIE.

Bapuanm 3:
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A) llpemok [JaHHOTO oOpraHusMa MOJY4YWJ CBOM XJIOPOIJIACT B pe3yJbTaTe BTOPUYHOTO
3HJ0CHMOHOreHe3a;

B) /laHHbIM OpraHM3M COCO6EH MUTAThCA TOJABKO aBTOTPOPHO;

C) /laHHBIM OpraHU3M UMeeT MacCTUTOHEMBI Ha 000UX XKI'YTHKaX;

D) /[laHHBIM OpraHyM3M PUHAAJNEXKUT K cyneprpynne Discoba (paHee B cocTtaBe Excavata);

E) Opranenua noa nudpoi 7 coaepXUT reHOM, poACTBEHHbIN reHOMaM KpacHbIX BOJ0POCIel;

F) Opranenna noa nudpoi 1 y4yBCTBYeT B OCMOPETYJISLUH.



3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 8 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

JTOT CTpaHHbLIA HEOGOJ/IbLIOW OpPraHu3M Obl/I BHepBble OOHapy)KeH B KoHLe XIX Beka Ha
CTEeHKaxX MOPCKOro akKBapuyMma, 4 JIMIIb HeJAaBHO YJAAJIOCh HAWTH CBH/JETE/IbCTBA €ro
NPUCYTCTBUA B JUKOU NPUPOJE.

PubpwIIsApHBIE
KJIETKV

Hop3anbHBIE
3IMaepMasIbHbIe KJIeTKN

KPMCTaJ'IJ'II'I‘IECKMe
KIIeTKU

CexpeTopHbIe
KJIeTKM

\’\ ) ‘[

[ € T ST X ( Y / 3 i
/ Lol ] /// 7
// / I / ; / ) ) ’\ JIunodweHasg
BenrpanbHble , 4
1 B . KJIeTKa
3IMepMasIbHbIE KJIeTKH €HTPaJILHBI
XKTYTUK

A1 KaXKAOro M3 CJAeAYIIHUX YTBEPXKJEHUA 0 JaHHOM OpPraHM3Me YKa)KMTE, SIBJISIETCS OHO
BE€PHBIM WM HEBEPHbIM:

Bapuanm 1:

A) /JlaHHBIM OpraHu3M OTHOCHUTCS K IBYCTOPOHHE-CUMMETPUYHBbIM *KUBOTHBIM (Bilateria);

B) /JlaHHBbIM OopraHyU3M 06/1a/laeT MOJIOCTHBIM NUllleBapeHUEM;

C) Bo03MO0XHO, KpUCTA/VIMKM MHUHEPAJbHBIX BELIEeCTB, COJepKaliuecsi B KPUCTAJINYECKUX
KJIeTKaX, MOTYT UCI0JIb30BaThCA JJIsl ODUEHTALIMU B IPOCTPAHCTBE;

D) /laHHbIM opraHu3M NepeMellaeTcs, B OCHOBHOM 3a CUET paboThl TaKUX OEJIKOB KaK JUHEUH U
TYyOYJIUH;

E) /JlaHHBIM OpraHyU3M BeJIET Nejlaru4ecKuit 06pas *KU3HU;

F) /lanHbIM OpraHuM3M UMeeT JUII0Pa3HbIN X KU3HEHHBIU LIUKJI C TaMeTUYECKON peAyKILue.

Bapuanm 2:

A) OubpusisipHble KJIETKU UMEIOT Me30iepMaJlbHOE TPOUCXOXKIEHUE;

B) /laHHbIM OpraHu3M BeJAET NejlaruyecKuid 06pas )KU3HU;

C) /JlanHbIM opraHusM oOTHocuUTca K Tuny IlmactuHuaTtele (Placozoa), Bkitouarolemy Bcero
HECKOJIbKO BU/I0B;

D) /laHHbIM opraHu3M 06J1aZlaeT MOJIOCTHBIM MHIleBapeHUEM;

10
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E) OcHoBHas QyHKI M CEKPETOPHBIX KJIETOK, Pacll0JIOKeHHBIX TOJBKO 10 Kpalo TeJla — NPOAYKLUA
NULIEBAaPUTEIbHBIX GEepMEHTOB, a JUMNOPUIbHbIE KJIETKH, PACIOJOXKEeHHble Ha BEHTPaJbHOU
CTOpPOHE, BbIJEJISI0T HEUPONEeNTH/bI, pEryJIUpYIolLye NOBeleHe OPTaHU3Ma;

F) /laHHBIN opraHv3M nepeMeLiaeTcsl, B OCHOBHOM 3a CYET pabOThl TAKUX 6€JIKOB KaK JUHEUH U
TYOYJIUH.

Bapuanm 3:

A) /JlaHHBIA OpraHU3M NepeMelaeTcsl B OCHOBHOM 3a CYET paboThl TAKUX OEJIKOB KaK MHO3UH U
aKTHH;

B) /[laHHBIM OpraHyU3M UMeeT NPOTOHePPUAUU B KaYeCTBe OPraHOB Bbl/leJIeHUS;

C) /JlanHbI opraHusM oOTHocuTcAd K Tuny IlnactunHuyatblie (Placozoa), Bk/OYawlieMy BcCero
HECKOJIbKO BU/I0B;

D) /laHHBIM OpraHW3M NUTAETCS B OCHOBHOM NyTeM $parolMTo3a oceJalllnX Ha ero NOBEPXHOCTh
NHUILEeBbIX YaCTUL;

E) OcHoBHas QyHKIMA CEKPETOPHBIX KJIETOK, pacloJIOKeHHbIX TOJBKO 10 Kpalo TeJla — IPOAYKLUSA
NYleBapuTeNbHbIX (GEepMEeHTOB, a JUNOQUIbHbIE KJIETKH, PacloJIOKEHHble Ha BEHTpPaJbHOU
CTOpOHE, BbI/JIeJIII0T HEUPONeNTH b, peryJIMpyIolLMe I0BeJleHhe OpraHu3Ma;

F) /[laHHBIM OpraHyU3M UMeeT AUII0(a3HbIi )KU3HEHHBIN LIUKJ C TaMeTHUYeCKOU peflyKIue.

11
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3aganue ID 9 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

B 2007 roay y no6epexpbsa PUIMNNUH HA IJIyOMHE 0K0J10 2500 M Npy NOMOLIM AUCTAHIMOHHO-
ynpasJsemMoi cyomapuHbl «KROV Global Explorer» 661710 06Hapy>keHO HeOObIYHOE )KUBOTHOE,
AJIMHOA A0 9 cM, M3Ja/ieKa HAaNOMHHaWllee KaJbMapa M Ha3BaHHOE HCC/IeA0BaTe/IsIMU
«squidworm» («KajbMapo4epBb»), WM NO-Hay4YHOMY - Teuthidodrilus samae.

AJIH KaxKa0oro m3 cjieAyrommx YTBep)K,E[eHI/Iﬁ 0 JAdHHOM OpPraHU3Me YKaKuTe, ABJIA€TCA OHO
BE€PHBIM UJIM HEBECPHBIM:

Bapuanm 1:

A) /laHHBIV OpraHU3M NepuoJUYECKHU JIMHSAET, COpachbiBasi CTapyl0 KyTUKYJLY;

B) /[laHHBIM OpraHyU3M BeJIET 6EHTOCHBIA 06pa3 XXU3HU;

C) CxoxcTBO AAaHHOrO OpraHM3sMa C KaJbMapOM MOXET CJAYXKWTb NpUMepoM MioJiepoBCKOM
MUMUKPHUM, NPUA KOTOPOH pAA SAAOBUTHIX (HeChbeJOOHBIX) BUJOB HMEKT CXOAHbIE SPKO
BbIpa)KeHHbIe pEHOTUNINYECKHE TPHU3HAKY;

D) /laHHbIM OpraHU3M IPUHA/JIEKUT K rpynne (I0JKJIaccy) MajoleTUHKOBbIE KOJIbYaThble YePBU»
(Oligochaeta);

E) /lanHbIM opraHusM 06JiaZlaeT BTOPUYHOU MOJIOCThIO TENa;

F) /[laHHbIN opraHyU3M 06/1a/laeT NapanojysaMH.

Bapuanm 2:

A) /JlaHHBINM OpraHuU3M UMeeT IJIAHKTOHHYIO JIMYUHKY — TpoXodopy;

B) /laHHbIM OpraHM3M MO>KHO OTHECTH K *KHBOTHBIM, 00/1aJal0IIMM BTOPUYHOPOTOCTHIO;

C) CxopacTBO JaHHOTO OpraHMsMa C KajJbMapoM SIBJSeTCd pe3yJbTaTOM OJIM3KOro
3BOJIIOIJMOHHOTO PO/ CTBA;

12
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D) /[laHHBIM OpraHu3M MPUHAAJIEXKUT K rpyIie (MoAKIacCcy) MaoleTUHKOBbIE KOJIbYaThble YepBU»
(Oligochaeta);

E) Y nanHoro opranusma peiyLipOBaHbl NaJibIlbl U IEPUCTOMHUYM;

F) /JlaHHBbIM OpraHu3M UMeeT HEPBHYIO CUCTEMY B BH/ie OPIOIIHOM HEPBHOM LIEMOYKH.

Bapuanm 3:

A) /JlaHHBIA OpraHU3M NEepUOJUYECKH JIMHAET, COpachIBas CTapylo KYTHUKYILY;

B) /[laHHbIM OpraHy3M 06/1a/iaeT napanojusaMy;

C) /laHHBIM OpraHU3M BeJl€T 6EHTOCHBIM 006pa3 *KU3HHU;

D) /[laHHBIM OpraHW3M UMeeT HEPBHYIO CUCTEMY B BU/le OPIOLIHOW HEPBHOM 11€MI0YKHY;

E) CxoACTBO JaHHOro OpraHu3Ma C KaJbMapOM MOXeT CJIYXUTb NpUMepoM MIoJj1epoBCKOU
MHUMHUKpPHH, TIPpU KOTOPOM pAJA ANOBUTBHIX (HeCbeJOOHBIX) BHUJOB HMEIOT CXOJHble SAPKO
BbIpakeHHble GeHOTUIINYeCKHe IPU3HAKY;

F) IlepuctomManbHble WLIYIMKKH [JAHHOTO OpraHM3Ma HMMeKT OCOOEHHOCTb CBOPAYMBATbCA M
«HaZlyBaTbCS» 3a CYET HArCHETAHUS B HUX 11€JIOMUYECKOU KUAKOCTH.

13
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3aganue ID 14 - 3 6a/1a

O6was 014 8cex 8apuaHmMo8 4acmuv 80npoca:

Ha npuém K Bpady o6paTu/ica My>K4MHa C ’Ka/J106aMH Ha IPOrpeccMpylollyl0 B Te4eHue JHA
MBILIEYHYI0 YTOMJIAEeMOCTb. [10 pe3y/sibTaTaM peHTreHOorpaduu OpraHoB rpyAHOM KJ1eTKH (A)
BbISIBJIEHO HOBOOGPa30BaHUe CpeAOCTEeHUsA (MPOCTPAHCTBA IPYAHON KJIETKH MeXAY ABYMs
IVIeBPAaJIbHBIMU TOJIOCTAMM) € HEpPOBHBIMH KOHTypaMu. [lo AaHHBIM KOMNBIOTEPHOM
Tomorpa¢uu (B, C) 3anoao3peHa 3,;10Ka4YeCTBEHHas ONyX0J1b TUMYCAa — UHBa3MBHas TUMOMaA;
OTMe4YeHO BpacTaHMe B NepHKapj (C Ha/JM4YueM >XHUAKOCTU B NepHKapjAe) U KIeT4aTKy
cpegocteHrs. U3BeCTHO, YTO y OKOJIO YeTBepTH NAlMEeHTOB C TUMOMOM AMArHOCTHPYIOT
ayTOMMMYHHOe 3a6o0JieBaHUe MUdCMmeHUs1 2pasuc, KOTopoe pa3BHBaeTCs BCJIeJCTBUe
U30BITOYHON NpoAyKUUM T-1MMPoMTAaMHU aHTHUTeJ K 3MUTONAM KJIETOK 3MUTe/Ha/TbHOU
THMOMBI, UMEIIUM CX0KYI0 CTPYKTYPY € Cy6'be JMHUIIAMM alleTUJIX0JIMHOBOTO peLenTopa.

-

MNpasoe Nlesoe

nérkoe Nérkoe
Tpaxesn

Aopra

JJIs1 KaXKA0ro u3 cleayrmux YTBep)K,Z[eHPIﬁ YKAXXHUTe, ABJAE€TCA OHO BEpHbIM NJIN HEBEPHBIM:

Bapuanm 1:

A) Tlpu yc/10BUM XUPYyPryuyecKoro yjajeHuss TAMOMbI MOXKHO 0>KM/]aTh HCY€3HOBEHHE CHMIITOMOB
MUACTEHUH;

B) [lpu caaBiMBaHKU ONYXO0JIbI0 BEpXHEH M0JIOM BEHbI OyleT 0TMeYeHO HabyXxaHue U pacluiMpeHue
BEH Ha lllee, pyKax U IPyAHOU CTEHKe;

14
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C) llpu JeyeHUM TJIIOKOKOPTHUKOCTEPOWUJAMU MbllIeYHasi YTOMJSIEMOCTb CTaHeT G6oJiee
BbIpAKeHHOWU;

D) Ilocne ymepeHHON (U3NYECKOW HArpy3Kd y MalUeHTa MOXXHO OTMETUTb MHO3 (CyKeHue
3payka), 3HodpTa/ibM (3anaBliee MOJIOKEHHUE IJIa3HOTO 510J10Ka) U YpPeXXeHUe cep/iliebueHus;

E) MaccuBHOe HaKOIJIeHHe KUJKOCTU B INepUKapZe NpOosABJASAeTCH BbIpa)KEHHbIM CHHU>KEHHEM
apTepHaJbHOTO [aBJIeHUS;

F) /Jlna TuMoMBI XapaKTepeH MeCTHO-PaclpoCTpaHeHHbIM NMPOoLecc ¢ NpopacTaHUEM B OpPTaHbI
CpeJf0CTeHUs, JIETKUE U IIJIEBPY.

Bapuanm 2:

A) Ilpu ciaBJMBaHUU ONYX0JIbI0 BEPXHEH 110J10M BeHBI Oy/1eT OTMeYyeHO HabyxaHue U pacluupeHne
BEH Ha )KMBOTE U HOTax;

B) Ilpu J/eyeHMH TJIIOKOKOPTHUKOCTEPOMJAMHM MblllleyHass YTOMJISAEMOCTb CTaHeT MeHee
BbIpAKEHHOMU;

C) /[n1a TUMOMBI XapaKTepeH MeCTHO-pacnpOCTpaHeHHBIW MpoLecc ¢ MpopacTaHUEM B OpraHbl
Cpef0CTeHus, JIETKHE U IIJIEBPY;

D) Ilocne ymepeHHOW (QU3MYECKOM Harpy3kd Yy I[alMeHTa MOXHO OTMETUTb ITO3
(Henmpou3BOJIbHOE ONYLeHVe BEPXHEro BeKa) U CHUXKEeHHE CUJIbl PyKOIIOXKaTHS;

E) IlpuycioBun XUpYyprudeckoro yajeHus THMOMBI MOXKHO 0XKU/AaTh HCYe3HOBEHHE CUMIITOMOB
MHACTEeHUY;

F) MaccuBHOe HaKONJIEHUE XUAKOCTU B MepPUKapAe NMPOSB/AETCS Bblpa)KEHHBIM MOBBILIEHUEM
apTepuaJIbHOIO JJaBJIeHHUS.

Bapuaum 3:

A) Ilpu ciaBavMBaHWM ONYX0JIbIO BEPXHEH [10JI0M BEHBI OyZleT 0TMeYeHO HabyXaHue U pacllupeHure
BEH Ha lllee, pyKax U IPyAHOU CTEHKE;

B) Ilpu ycsoBuM XUpypruyeckoro yZjajieHuss TAMOMbI MOXKHO 03KH/IaTh HCUe3HOBEHHWE CUMIITOMOB
MUACTEHUY;

C) Ipu JedyeHUH TJIIOKOKOPTHUKOCTEPOUJAMH MbllIeyHass yTOMJISIEMOCTb CTaHET MeHee
BbIpaXKEHHOU;

D) Ilocne ymepeHHOU ¢(uU3UYECKOW HArpy3KU y MaljMeHTa MOXXHO OTMETUTb MHO3 (CyKeHue
3payka), 3HopTasbM (3amaBllee N0JI0XKEHHE IJ1a3HOTO 16J10Ka) U ypexxeHue cepLebreHus;

E) MaccuBHOe HaKoIlJIeHUE KUJKOCTH B NepuKap/e NPOsBJSETCS BbIpaXKEHHbIM MOBbIIIEHUEM
apTepUaIbHOTO JIaBJIEHUS;

F) /Jlnsa TuMOMBI XapaKTepeH MeCTHO-PaclpoCTpaHeHHbIM MpoIecc ¢ NpopacTaHUEM B OpPTaHbI
CpeJloCcTeHus, JIETKHE U IIJIEBDY.
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3aganue ID 15 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

F'azoo6MeH MeXxAy ajibBeoJlaMU M JIETOYHBIMM KaNW/LISIpAaMUd NPUBOJAUT K NOBBILIEHHIO
KOHILLEHTPAIMU KUC/JI0POAA M CHIKEHUI0 KOHIIEHTPaLuM YIJIeKHUCIOro ra3a B MajoM Kpyre
KpoBooGpaiieHus. /lajee KpOBb NOCTYNAaeT B MAruCTpajibHble apTEPUM GOJIbIIOr0 Kpyra, rae
HCC/Ie0BaTe/l0 BO3MOXKHO OCYLIeCTBUTh M3MepeHMe ra30BOro cCoCTaBa IJIa3Mbl KpoBH (a
TOYHee, NapuuaJbHbIA JAaBjJeHMH ra3oB — pO0z, pCO:2). bosiee HU3KHe 3HAYEHUA
NapuyajJbHOrO JaBJIeHHS CBUJAETEeJbCTBYOT O MeHblIeM O6GbeMe pacTBOPEHHOro
COOTBETCTBYIOLLLEro rasa.

IIpeacTaBbTE, YTO U3 KPOBOTOKA OJHOMOMEHTHO GbLJIM 3IUMUHHPOBAHbI BCE IPUTPOLUTHI,
Opy 3TOM Jierkue QYHKIMOHMPYIOT HOPMaJIbHO, U Cpa3y MocjJe 3TOro Nnpou3BeJeHO
U3MepeHHe ra3oBoro COCTaBa KpoBM.

A1l KaOXKA0ro U3 C/1eAYI0INX YTBEPKAEHNH YKAXKUTE, AB/ISIETCA OHO BEePHBIM UJIU HEBEPHBIM:

Bapuanm 1:

A) AprepuanbHoe pCO2 He U3BMEHUTCH;

B) AprepuanbHoe pO2 He U3MEHUTCH;

C) O6iee coaepkaHue KUCA0POJA B apTeprUaIbHOM KPOBH HE UBMEHUTCS;

D) B pasnbHe#eM, KJIETKU OPraHM3Ma UCIbITAIOT TSXKEJIY0 TUIIOKCHIO BCJIe/ICTBHE
HeJI0CTaTOYHOCTH PAaCTBOPEHHOI'0 B KPOBU KUCJI0PO/a;

E) KieTku opraHusma UCIbITAIOT TSKEJNY0 TUIIOKCUIO BCJIeICTBHE PE3KOr0, 0JJHOMOMEHTHOTO C
3JIUMHUHALMEN 3pUTPOLUTOB, naZieHus pO2 B MJ1a3Me;

F) Hu pO2, Hu ob11ee cofiepkaHue KMCJI0po/Ja B apTepUalbHOM KPOBU HE U3MEHUTCS.

Bapuaum 2:

A) AptepuanbHoe pO2 He UBMEHUTCS;

B) O6uiee copepxaHue YIJIeKUCI0T0 ra3a B apTepuaJibHON KPOBU He U3MEHUTCS;

C) B panpHelieM, KJI€TKU OpraHM3Ma UCIBITAIOT TSAXKEJIYI0 TMIIOKCUIO BC/Ie/ICTBHE
Hel0CTaTOYHOCTH PAaCTBOPEHHOI'0 B KPOBU KUCJI0PO/a;

D) AptepuanbHoe pCO2 He UBMEHUTCH;

E) KieTku opraHuaMa UCNbITAIOT TSXKEJYI0 TMIIOKCUIO BC/IEJCTBHUE PE3KOr0, 0THOMOMEHTHOTO C
3JIMMHHALUEeN 3pUTPOLUTOB, NaZieHus pO2 B IJ1a3Me;

F) Hu pCO2, HU 0b611ee cofiep>kaHue YIJIEKUCI0r0 ra3a B apTepuajbHOM KPOBU HE U3MEHUTCS.

Bapuanm 3:

A) B panbHeillieM, KJeTKHM OpraHU3Ma UCIIBITAIOT TSKeJIYI0 TMIOKCUI0 BCJIeICTBUE
HeZI0OCTaTOYHOCTH PAaCTBOPEHHOI'0 B KPOBU KUCJI0PO/Ia;

B) AprepuanbHoe pO2 He U3MEHUTCH;

C) O6iee cogepkaHue KUCA0POJA B apTeprHalbHOM KPOBH HE U3MEHUTCS;

D) AptepuanbHoe pCO2 He UBMEHUTCH;

E) KieTku opraHu3Ma UCNBITAIOT TSXKEJIYI0 TMIIOKCUIO BC/IEJCTBHUE PE3KOT0, 0THOMOMEHTHOTO C
3JIMMUHALMEN 3pUTPOLUTOB, najieHus pO2 B MJ1a3Me;

F) O6uiee comeprkaHue yrjaeKUCI0T0 ra3a B apTeprualbHON KPOBU HE U3MEHUTCS.
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3aganue ID 19 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

HekoTopbIM J1I0AAM KaXKeTcCd, YTO OMOXMMHUA - OYEHb CJ0KHAsA HAyKa, NMOTOMY 4YTO ee
U3yyeHHe TpeOyeT 3allOMUHAHUS MHOXKeCTBa coeAuHeHUd. B yactHocTH, corsiacHo E. coli
Metabolome Database mera6osioMm Kume4yHou naouku (Escherichia coli) copaepuT Kak
MUHUMYM 3755 MaabIX MoJieKyJl. OJHAKO NOA00HasA MO3ULMA COBepLUIEeHHO He BepHa! [lesio B
TOM, YTO MHOrMe OHMOMOJIEKYJ/Ibl CUHTE3MPYKOTCA NyTeM OGbeJUHEHHS OTHOCHTEJbHO
HeO6OJIBIIOr0 KOJIMYeCTBA THMINOBBIX 3BEHbEB, CJOBHO >KHUBble OpPraHU3Mbl HUIrpalT B
XUMHYECKMH KOHCTPYKTOpP. Ha nNpaKkTUKe 3HaHHEe OCHOBHBIX 6JIOKOB MeTa60/IM3Ma, a TaKxKe
CIIOCOG0OB HMX COeJWHEHUs IMO03BOJIAeT JAOCTAaTOYHO YBEPEHHO OpPHUEHTHUPOBATbCA B
MHOroo6pasuu 6uoJIorH4ecKux BeulecTB. Ha pHcyHKe npejacTraB/ieHa OAHA M3 MOJIEKYJI,
KOTOpasgs B OOJIbIIMX KOJMYeCTBaXx IMPHUCYTCTBYyeT B LUTOIJIa3Me MHUKOGAKTepuu
(Mycobacterium), B Tom uncie - [lanouku Koxa (Mycobacterium tuberculosis), onacHenmero
BO30yAUTeJIA TYO6epKyJie3a. Mbl BbIAE/IMIN YeThbIpe ee pparMeHTa YepHbIM LBETOM (Y4THUTE,
YTO HEKOTOpPbIe aTOMbI U CBA3HM OCTA/JIUCh 06003HA4YeHbl cepbiM). O6paTUTe BHUMaHUeE, YTO
dparmenTsl 2 1 3 nepeceKarwTCH.

HSC'\C 40

®parmMeHT 17

~, PparMeHT 2

0O CDLSarmeHT 3

®parmMeHT 4

O o)

BHUMaTe/JIbHO PacCCMOTpUTE PUCYHOK, ITOCJ/IE€ YEero Bb16epwre, KadKHUe YTBEPKACHHUA ABJIAIOTCA
BE€pPHBIMU, A KAKHE€ — HCBCPHbBIMHU:

Bapuanm 1:

A) B rpeacTaBieHHOM coe/JUHEHUU NPUCYTCTBYeT N-IrJIMKO3M/IHAsA CBSA3b C aMUHOKHUCJIOTON;

B) VYrsnepopHbiii pparMeHT 1 MOKeT ObITh MOJIYYEH B X0/le OKUCJIEeHUS TUPYyBaTa;

C) IlpexcraByieHHOE coe/jMHEHME BKJIIOYAET B CBOM COCTAB OCTATOK rajlakTO3bl;

D) ®parMeHT 2 MOeT O6bITh 0OHAPYKEH B 6esIKaX, CHHTe3UPOBAaHHbIX HA pubOCOMaX;

E) B mnpejcTaB/ieHHOM COeJMHEHUM NPUCYTCTBYyeT o-O-TJIMKO3W/JHAs CBSI3b MEXAY [ABYMs
MOHOCaXapHu/iaMu;

F) ®parMeHT 4 MOXeT ObITb OOHapyXKeH B Cy6GCTpaTaX HEKOTOPbIX KHWHA3, Y4acTBYIOLIHUX BO
BHYTPUKJIETOYHOM CUTHAJIUHTE.

Bapuanm 2:
A) VYriepoanbiii pparMmeHT 1 MOXeT ObITh OJIyY€eH B XO/ie [3-OKHCJIeHUS }KUPHBIX KUCJIOT;
B) B npejacraBsieHHOM coeJUHEHUU NPUCYTCTBYET [3-O-rJIMKO3U/IHAS CBSI3b;
C) IlpexcraByieHHOE COefilMHEHME BKJ/OYaeT OCTATOK aMHUHOKHCJIOTHI LIMCTEHHA, KOTopas He
SIBJISIETCSl IPOTENHOT€HHOM, MOCKOJIbKY HaxoAuTcs B D-koHbuUrypanuu;
D) ®parMeHT 2 MOeT O6bITh 0OHAPYKEH B 6eJIKaX, CHHTe3UPOBAaHHbIX HA pubOOCOMaX;
E) IlpexcraByieHHOE coe/JUHEHNE BKIIOYAET B CBOM COCTAB OCTATOK MAaHHO3bI;
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F) ®parMmeHT 4 MO>XeT ObITb 0OHAPYKEH B JIUMTHUJAX.

Bapuanm 3:

A) IlpexcraByieHHOe cOeJUHEHHE BKJIIOYAeT B CBOM COCTAB OCTAaTOK MaHHO3bI;

B) IllpexcraBieHHOe coefHEHWE BKJIOYAeT OCTAaTOK aMHUHOKHUC/IOTBI LIMCTEHWHA, KOTopas He
ABJIIETCS NPOTEMHOTeHHOW, MOCKOJIbKY HaxoAuTcs B D-koHUrypanuy;

C) ®parmeHT 3 MOXKET ObITb OOHAPYKEH B MYPEUHE;

D) B npepacraBieHHOM coeJUHEHUU NPUCYTCTBYET (3-O-IJIMKO3U/AHAsA CBA3b;

E) B npeacraBieHHOM coeJMUHEHUHU IPUCYTCTBYeT N-IJIMKO3U/AHAsA CBSI3b C aMUHOKHUCJIOTOW;

F) ®parmeHT 4 MoeT 6bITb 0OHAPYXKEH B IMIIHUAAX.
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3aganue ID 20 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

OaHuM U3 HauboJiee U3yyaeMbIX ABJIECHUUA B COBpEMEHHOU HayKe sBJIIeTCA peryjvpyemMas
KJIETOYHAasA CMepTh, IOCKOJIbKY OHa JIE2KMT B OCHOBEe MHOTMX (QU3HOJIOTHYECKHMX H
NaTOJIOTMYEeCKUX mnpouneccoB. Ha pucyHke u306pakeHbl YyNpOILIEeHHbIE COOBITHS, KOTOpPbIEe
CBA3aHbI C TeM, KaK KJIeTKM MHULUUPYIOT CBOIO rudesib. O6paTure BHUMaHUE Ha TO, YTO
JaJleK0 He Bce IOC/JeA0BaTe/bHble COObITHA COeJUHEHBbl CTpPeJKAaMH Ha CXeMe - Mbl
npejJjiaraeM BaM pa3o0paThCA B UX CBA3M CaAaMOCTOATeJ/IbHO. B pamMke 1 Bbl MoXKeTe BUAETD,
KaK aKTUBHOCTb HEKOTOPBIX 6€/IKOB 3aBUCHUT OT COCTOSIHMA OCTAaTKOB LIMCTEMHA B UX COCTaBe.
Pamka 2 u3o0paxkaeT ABe peakKnyud, KOTOpble CIHOCO0EH KaTaJUu3MpOBaThb LUTO30JIbHbIA
depmenTt XDH B oaHOM u3 cBoux ¢dopMm (MBI yMBIIIJIEHHO He yKa3blBaeM COOTBETCTBHE
dopma/peaknusa). Pamka 3 wutocrpupyer KoHBepcuio ¢opmel 1 XDH B ¢popmy 2 mop
AeiicteueM nporteassl XDH-XO-P, B HOpMe JIOKQJIM30BAaHHOM B MHUTOXOHApHUAX. Cas -
depmeHnThl Kacnmasbl (mpoteasbl); proCas - ux HeakTuBHble ¢opmbl; CTS - ¢depmeHTHI
KaTelncuHbl (MomHble Hecnenuyeckue nporeassl); CAPN - npoTteass! KaabnauHsbl; CytC -
puToxpom c; MPTP - koMIieKc 6eJIKOB MUTOXOHAPHAIbHOU MOPbI; CypA - 6e/10K-aKTUBATOP
3HAOoHyKJ/ea3; ITL - asieKTpoH-TpaHCcnOpTHaA Henb; ADK - akTUBHBIE POPMBI KUCJI0POAA; (-
AT®) Haj peaknyeld 0603HAYAET PACX0, ITOr0 COeJMHEHHUA B X0/ e NPOoLecca; CYuTaiTe, 4YTO
1 k/[la yucieHHo paBeH 1000 r/mosib. Ha3sBaHus Apyrux O6e/JIKOB Mbl YMbILUIJIEHHO He
pacminpoBbiBaeM. B Tex ciiy4dasx, KOrjaa npounecc KOHTPOJIUPYIOT HECKOJIBKO GaKTOPOB, OHH
MOTYT AelCTBOBAaTbh HE3aBUCUMO, a IPU COBMECTHOM JAeHCTBUU UX 3P PeKTbl CYMMUPYIOTCS.
IIpu pemieHUMH 3aJaHUsI He 3a0bIBaUTe 060 OCMOTHYECKHMX 3dPeKTax, a TaKKe O TOM, YTO
MUTOXOHJAPHH CJIYKAT OAHUM M3 JAeNo, NOrJIOLAKIUM Ka/JbLUil NPH ero NoBbIIIEHUU B
IUTO30.J1€!
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A1l KaXK,0T0 U3 yTBEP:K/eHUil BbIGepHTE, SIBJIAETCS OHO BEPHbIM UJIM HEBEPHbIM:

Bapuanm 1:

A) B caydyae yMmepeHHoro mnoBbllleHMss A®K wuckiaoyuTesbHO B MaTpUKce, [Ao006aBjieHHe
VHIMOUTOPOB KaTeNCUHOB IPUBEJIET K TOMY, UTO J0J151 KJIETOK, IPeTeplneBUIMX CMEPTh, CHU3UTCS;
B) [lpu yBesndeHuu KoHLeHTpauuu CaZ* B MUTOXOH/IPUH, YCUIUTCS TOK KATHOHOB B MAaTPHUKC, YTO
B KOHEYHOM MTOre NpHUBeJeT K pa3pylleHUI MHUTOXOHJpPHUAJbHOW MeMOpaHbl M K BBIXOAY
LJUTOXpOMa C B [JUTO30JIb iaXKe NpU UHrubHMpoBaHuu Bax/Bak;

C) B Tex cayyaax, Korja >SHepreTUYecKUd MeTaboJIM3M KJEeTKH CyLleCTBEHHO HapylleH,
3H/IOTeHHble CTUMYJIbI BbI3bIBalOT Cas-3aBUCUMBIN alloNToO3;

D) Peaknus 2, katanusupyemas XDH, siBasieTcs 4acTbio KaTab0J/iM3Ma HYKJIE€0TH/OB;

E) OxucauTteny, KOTOpble MOJHOCTbI pearvpyrT C KOMIOHEHTaMU KJIeTOYHOU MeMOpaHbl U
NOYTH He IPOHUKAIOT B IUTO30Jib, OYAYT BbI3bIBaTh Cas3-3aBUCUMYIO KJIE€TOYHYIO CMEPTH;

F) Ilpu ogHOBpeMEHHbIX YBEJIUUEHUN BHYTPUKIETOYHOU KOHLleHTpauuu Ca2* 1 UHTMOMPOBAHUU
Kacmnas, ¢parmenTanus sjgepHoit JIHK He 6yeT npoucxoquTh U3-3a 0TCyTCTBUA Cas3-3aBUCUMOTO
anomnTosa.

Bapuanm 2:

A) TloBpexjeHue BHelUIHEWM MeMOpaHbl MHUTOXOHAPUK TMpPHUBEJET K 3HJOTEHHOM TreHepaluu
BHYTpHUKJIeTOYHbIX ADK;

B) Bricokas koHuenTpanusa A®K B nquTosose BbI3bIBaeT BbIX0[ LUTOXxpoMa C M3 MUTOXOHAPUU
yepe3 Bax/Bak-nopsl, yTo npuBoAUT K Cas3-3aBUCUMOM KJIETOYHOU CMEpPTH;

C) Cas3-3aBHCHUMBI{ aNlONTO3 MOXKET ObIThb UHULIMUPOBAH TOJbKO BHEK/JIETOUHBIMU CTUMYJIAMU;
D) HWHrubuTopel Kacma3 CcuUJbHee TMOJAABJSIOT KJETOYHYI CMepTh, BBI3BAaHHYI0 BbICOKOM
koHLeHTpanuet AOK B 11UTO30J1€, HEXKeJIU BbI3BAHHYI0 HU3KOM KOHIleHTpanueit ADK B uutosoue;
E) IlpuyBennyenuu koHneHTpauuu Ca2* B MUTOXOHJPUH, YCUJIUTCS TOK KATUOHOB B MAaTPHUKC, UYTO
B KOHEYHOM HTOre MNpHUBeJEeT K pas3pylleHUI0 MUTOXOHApPUAJbHOU MeMOpaHbl M K BBIXOAY
LIJUTOXpPOMaA C B LIUTO30JIb JlaXke IpU UHT'HO6UpoBaHUU Bax/Bak;

F) B ¢usuosnorunveckux ycaopusx ANT npeumyiectBeHHo nepeHocuT AT® B maTtpukc u Al B
MeXMeMOpaHHOe NPOCTPAHCTBO.

Bapuanm 3:

A) ®opma 1 XDH kaTanusupyeT peakuuto 1;

B) Bricokas koHueHTpanuss AQK B niuTo30s1€e BbI3bIBaeT BbIX0J IUTOXpoMa C U3 MUTOXOHJPUU
yepe3 Bax/Bak-nopsl, yTo npuBoAUT K Cas3-3aBUCUMOM KJIE€TOYHOU CMepTH;

C) B cayyae ymepeHHoro mnoBblieHUss A®PK HCKIOYUTENbHO B MaTpUKce, Jo6aBJieHHe
VHTMOUTOPOB KaTelNCUHOB IPUBEJIET K TOMY, UTO J0J151 KJIETOK, IPeTeprneBUINX CMEPTh, CHU3UTCS;
D) HHrubutopbl Kacma3 CcuUJbHee IMOJaBJSIOT KJETOYHYH) CMEPTb, BbI3BAHHYI0 BbICOKOU
koHLeHTpanue AOK B 1UTO30J1€, HexKeJIU BbI3BAaHHYI0 HU3KOU KOHIleHTpanueld ADK B uurtosoe;
E) B Tex cayyasx, Korga 3HepreTU4eCKUHd MeTabO/M3M KJETKH CYLeCTBEHHO HapylleH,
3H/IOTE€HHbIe CTUMYJIbI BbI3bIBAKOT Cas-3aBUCUMbIHM allONTO3;

F) Ilpu ogHOBpeMeHHbBIX YBeJIMUEHUN BHYTPUKIETOYHOU KOHLeHTpauu Ca2* ¥ UHTMOMPOBAaHUU
Kacmnas, ¢parmeHnTanus sjgepHoit JIHK He 6y/1eT NpoucXoJUTh U3-3a OTCYyTCTBUA Cas3-3aBUCUMOTO
anomnTo3a;
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3aganue ID 25 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHke uso6paxkeHa cxeMa TPpaHCIOpPTA BewmecTBa X B KJIETKY C OMOILbLI0 OJHOr0 U3
TUIIOB TPAHCIIOPTEPOB.

Hun3kaa KoHueHTpauma X

BHekneTouyHoe

MPOCTPaHCTBO

Lntonnasma

BblcOKaa KOHLUeHTpauma X

[IpoaHa/M3MpylTe NMPEACTABJIECHHYI0 CXeMY M JJIS KaXKAOT0 U3 CJAEAYIOIUUX YTBEPKAECHUMN
YKaKUTe, IBJIAETCS OHO BEPHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) Tun TpaHcnopTepa, U3006pakEHHBIN Ha cXeMe, MOKeT QYHKLIMOHUPOBATh B KHUIIIEYHUKE;

B) TpaHcnopT MOHOB HATPUs NPOUCXOAUT IO TPAZJMEHTY KOHLEHTPaL U (M3 06/1aCTH C 60J1bIIeN
KOHLeHTpaluyel B 00J1aCTb C MEHbIIEH );

C) BewjectBo X TpaHCIOPTHUPYETCSA B KJIETKY 10 MEXaHU3MY 06JieryéHHON Juddy3ny;

D) BemecTBo X MOXKET SIBJASTHCS YIJIEKHUCIBIM ra3oM;

E) Ecau 3absokupoBaTth paboty Na*/K*-AT®asbl, BeujecTBo X Oy/eT TPaHCIOPTUPOBATBLCSA B
KJIETKY 60Jiee aKTUBHO;

F) HWHrubupoBaHHe TaKOro THIa TPAaHCIOPTEPA, KaK NIPHUBEJAEHHBIN Ha CXeMe, MOXKeT IPUBECTH K
yBEJIMYEHHUIO YPOBHS IJIIOKO3bI B MOYE.

Bapuarnm 2:

A) BeiecTBo X TpaHCIOPTHUPYETCS B KJIETKY 10 MEXaHU3MY BTOPUYHO-aKTUBHOTO TPAHCIIOPTA;
B) BemecTtBo X MOXKET SIBJSITbCS aMUHOKHUCJIOTOH;

C) YBesimueHUe KOHLIEHTPAIUM HOHOB HATPUS BO BHEKJIETOUHOU Cpejie MPUBEAET K CHUKEHUIO
TpPaHCIOPTA BellecTBa X B KJIETKY;

D) Twun TpaHcnopTepa, U306paKEHHBIMA Ha CXeMe, MOXKeT QYHKIIMOHUPOBATh B IIOYKE;

E) HoHbI HAaTpUsl TPAHCIIOPTHUPYIOTCS B KJIETKY 110 MeEXaHU3MY NpocTou Juddys3uu;
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F) HWurubupoBaHue TpaHcrnopTepa SGLT2, mojo6HOro mnpuBeJeHHOMY Ha CXeMe, CIOCOOHO
npeAoTBpallaTh peabcopOLMI0 TI0KO3bl B HEQPOHAX, YTO MOXKET UCIO0JIb30BaThCs JJis JIeUeHUs
caxapHoro gua6eta Il Tuna.

Bapuaum 3:

A) TpaHCnoOpT HOHOB HaTPUSA NPOUCXOAUT 110 I'PAZAMEHTy KOHIleHTpanuu (U3 06J1acTy ¢ 60/1bLIeN
KOHI|eHTpal el B 06J1aCTb C MeHblIEN);

B) HWurubuposanue TtpaHcnopTepa SGLT2, momo6HOro npuBeJeHHOMY Ha CXeMe, CIIOCOOHO
npejoTBpallaTh peabCcopOLMIO IVII0KO3bl B HeQPOHAX, YTO MOXKET UCIO0JIb30BaThCS AJIA JIeYeHUs
caxapHoro guab6erta Il Tuna;

C) BemectBo X TpaHCIOPTHUPYETCA B KJIETKY 10 MEXaHU3MY BTOPUYHO-aKTUBHOI'O TPAHCIIOPTa;
D) BemecTBo X MOXET SIBJASAATBHCS YIJIEKUCIbIM [a30M;

E) VYBennyeHre KOHLIEHTpAllUM MOHOB HAaTpPUS BO BHEKJIETOYHOU cpe/ie NPUBEAET K CHUIKEHUIO
TPaHCIOpTa BelllecTBa X B KJIETKY;

F) Tun TpaHcnopTepa, MU306pa>KEHHbIN Ha cxeMe, MOXKeT QYHKIIMOHUPOBATh B KUILIEUHHUKE.
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3aganue ID 26 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

JbIxaTe/ibHasA Lenb MUTOXOHJAPUH - OJMH M3 OCHOBHBIX myTeil cuHTe3a AT® B KieTke.
Ucnosib30BaHMEe Ppa3JUYHbIX MOAYJATOPOB JbIXaTeJbHOW LenHd (CM. PUCYHOK HHXKe)
NM03BOJIAET PaCcCYUTATh Pa3/INYHbIe MeTab0/InYeCcKre NapaMeTphl.

PoTeHOH AHTUMUUMH A OnnromuuymH H*

H* H* H* H* iy

H-I-

W arp>

PoTeHOH, aHTUMHMIUH A U OJIMTOMULIMH HMHTUOMPYIOT COOTBETCTBEHHO KoMIUIeKchl |, III u V.
FCCP saBisgeTcaA nmpoTOHOPOPOM - OH IO3BOJIAET NPOTOHAM CBOOOJAHO NPOHMKATh 4yepes
MHUTOXOH/APHAJIBbHYIO MEMOPaHY.

N3yuuTe IpeACTaB/JIEHHYI0 CXeMY M IOAyMaWTe, KaK OBJIMSET HAa pa6oTy AbIXaTeJIbHOHU LeNU
A006aBJ/IeHHe B KJIETKY Ka)KJO0ro u3 BellecTB. /LI KaXKAoro U3 cJaeAylliuX yTBepKAeHUHN
YKaXKUTe, ABJIAETCA OHO BEPHBIM HUJIM HEBEPHbIM:

Bapuanm 1:

A) Jlo6GaBsieHHe poTeHOHA CllocoO6CTByeT HakomaeHHio NADH;

B) /Jlo6GaBJjieHHEe OJIMTOMUIIMHA TOBBICUT NOTPebIeHNE KIETKOU KUCI0PO/a;

C) MakcumanbHOe noTpebJieHue KKMCaopoaa AocTuraercs fob6asaenueM FCCP;

D) /Jlo6aBnenue FCCP nonHocThio 6/10kMpyeT npoaykuuio AT® B kieTke;

E) YTo6bl OLeHUTb, KAKOW MPOLEHT MOTPebJeHUs] KUCJI0POoJa KIETKOW CBSI3aH C MPOAYKIUEN
AT®, Heo6X04MMO N06ABUTH OJIMTOMUIIH;

F) Jlo6aBieHHe KOMOGUHALMK pPOTEHOHA W  AHTUMHIMHA A  TMO3BOJIAET  OLEHHUTH
HEMUTOXOH/I[pUAIbHOE TOTPebIeHUEe KHUCI0PO/1a KIETKOM.

Bapuanm 2:

A) Jlo6aBsieHMe aHTUMUIMHA A CINOCOGCTBYeT MNPOAYKIMU aAKTHBHBIX $OpPM KHCJIOpOJa B
MUTOXOH/IPUSX;

B) /lo6aBJjieHHEe OJIMTOMUIIMHA MOBbIIIAeT aKTUBHOCTD IJIMKOJIN3a B KJIETKE;

C) MakcumasnibHOe NoTpebJieHre KUCA0Poia JOCTUTAeTCs J06aB/IeHHUEM POTEHOHA;

D) /[lo6aBsieHHe KOMOUHAUM POTEHOHA M aHTHMHUIIMHA A NpPaKTUYECKU MOJHOCThIO MO/IaBJsieT
paboTy bIXaTeJbHOH 1eNH;

E) Jo6aBnenue FCCP unrubupyet npoaykuui AT® B AbIxaTeJbHOU LeNy;

F) YToO6bl OLleHUTh, KaKOW NPOLEHT NOTpebJieHUs] KUCJI0po/ia KIEeTKOW CBfI3aH C MPOAyKLUen
AT®, He06X0IMMO J06aBUTh POTEHOH.

Bapuaxnm 3:

23



3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

A) [lo6aBieHHe KOMOMHAIMU POTEHOHA M aHTHMUIMHA A MPAKTUYEeCKU MOJHOCTbIO NO/ABASET
paboTy AbIXaTeJbHOU Lieny;

B) /lo6aBJjieHHE OJIMTOMUIIMHA OBBICUT MOTPEOJIEHHE KIETKON KUCJI0PO/ia;

C) MakcumanbHOe oTpebieHre KUCI0po/Ja AOCTUTaeTcs j06aBleHeM POTEHOHa;

D) /Jo6aBnenue FCCP nurubupyet npoaykuuio AT® B AbIxaTeJbHOU LieNy;

E) /lo6aBsieHue poTeHOHA criocob6CcTBYeT HakomieHnto NADH;

F) YToOBI OLlEHHUTb, KaKOW NMPOLEHT MOTPebJeHHUsI KUCJ0POoJa KJIETKOU CBSI3aH C MPOAYKIMEN
AT®, Heo6X0AUMO A0OABUTH OJIMUTOMMIIMH.
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3aganue ID 31 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

OTHOCHUTE/IbHO HEeJAABHO ObLJIO YCTAaHOBJIEHO, 4YTO HaceKoMmbix (Insecta) cieayet
paccMaTpHUBaTh KaK CyXONyTHYIO BeTBb paKoo6pa3HbIX (Crustacea). 3To OTKpbITHE U3MEHHJIO
B3IJISAbI HA 3BOJIIOLMI0 KaK PAKOOOpa3HbIX, TAK U HACEKOMBIX, CpOpPMHPOBAB NIpe/CTaB/IeHHue
0 TakcoHe Pancrustacea, KOTOpbIii 00'beJMHUJI PaKO0Opa3HbIX ¢ WectuHorumu (Hexapoda,
HaceKoMble M MX OJMKaWliue poOACTBEeHHUKH). OAHAKO, HECMOTpPA Ha HHTEHCHUBHbIE
HUCC/IeJ0BAaHUS, TOYHAs KapTUHA POACTBEHHBIX CBA3eW PAa3/IMYHBIX JIMHUN PAaKOOOpPa3HbIX
elle He ycTaHoBJeHa. Huke mnpuBeseHa (UIOreHUs PaKOOOpPas3sHBIX U MX OJIMKaMIIMX
POACTBEHHHMKOB W3 THUIA YJIEHHCTOHOrHe, NMOCTPOEHHAass HAa OCHOBe O60JIbIIOr0 06beMa
reHOMHBIX JaHHBIX (Schwentner M. et al., 2017). ls1a KaxXKJ0ro y3Jia npeajiaraemMoro aepesa
IpUBeJeHa NoAJep>KKa TONMOJIO0TMH B 3aBUCUMOCTH OT IPUMEHSEMOro MeToAa BbIYMCIeHUN
YU MaTpHUIbl: YePHBIX IBeT 03HA4YaeT BBICOKYIO NOAAEPKKY, KPaCHbIM — HU3KYIO O AEPKKY, a
JKeJITBIN - BapbMpPOBaHMe CTeNeHHU 10 AeP>KKHU B pa3HbIX UTepalMax MeToaax. Eciu 6osibuioe
YHC/JI0 Pa3HbIX METOJO0B C MCHOJIb30BAHHEM pa3HbIX MATpPHUL, AEMOHCTPUPYET HHU3KYIO
NOJAEPKKY, 3TO 03HAaYaeT BbICOKYI BEePOATHOCTb TOr0, YTO TOINOJIOTMA B 3TOM JepeBe B
peajlbHOCTH MOXKeT OKa3aTbCA APYyrov: MMewlnuecsa AAaHHbIE He NMO3BOJIAKT yTBepKJaThb
UCTUHHOCTD 3TOM TOMOJIOTHH.
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[IpoaHa/M3MpyiTe MPEeACTABJIEHHYI0 CXeMy M JJIs KaXKAOro U3 CJAeAYIIUX YTBEPKAECHUN
YKa)KUTe, IBJIAETCA OHO BEPHBIM MJIM HEBEPHBIM:

Bapuanm 1:

A) Takcon Mandibulata, 06'beuHSIIOIIMI MHOTOHOXeEK (Myriapoda) u pakoo6pas3HbIX B LINPOKOM
cMblIcJle (BKJIIOYas IIECTUHOIUX), ABJISIeTCI MOHOPUIETHYECKUM;

B) V3es, B koTopoM pacxozasaTcs BeTBU Pemunenuit (Remipedia) u lllectuHorux (Hexapoda), umeet
HU3KYI0 NOAJEPXKKY;

C) CorsiacHO TOmMOJIOTMU TNpejcTaBJeHHOro JepeBa Pemuneaun (Remipedia) ,aBaswoTca
ceCcTpUHCKOH K rpynnoi K lllectunorum (Hexapoda);

D) Beicume paku (Malacostraca) He ABAATCA OJMXKAWUIIMMU CpeJd PaKoOOpa3HBIX
poAcTBeHHHKaMu HacekoMbIM;

E) Huskue nmoazep:kku Tomosioruu JepeBa B ocHoBaHuM llectuHorux (Hexapoda) mosBossioT
pe/IoJI0KUTh BO3MOXKHYI0 HEMOHOQU/IETUMHOCTb TaKCOHa;

F) [llpeacraBieHHble JaHHbIE T03BOJAKT paccMaTpuBaTth rpynny Cephalocorida kak BepossTHbIX
IpeKOB HAaCEKOMBIX.

Bapuaum 2:

A) MHuoroHoxku (Myriapoda) siBasitoTcs1 cecTpuHCcKou rpynmnoi k lllectunorum (Hexapoda);

B) Pakoo6pa3Hble, ecqii He BKJO4YaTb B 3TOT TakcoH lllectuHorux (Hexapoda), siBisitoTcs
napaduieTUu4eCKUM TaKCOHOM;

C) CorsiacHO ToOmOJIOTUM TNipejcTaBjeHHOro JepeBa KabpoHorue (Branchiopoda) sasasitoTcs
CECTPUHCKOM TpyNmnor K KjacTepy, oobeauHswomeMy Pemunenuit (Remipedia) u lllecTuHorux
(Hexapoda);

D) Vs3eu, B koTopoM pacxozasaTcs BeTBU Pemuneauit (Remipedia) v lllectuHorux (Hexapoda), umeeTt
HU3KYIO0 O EPKKY;

E) CorsacHo Tomosioruu TmpejAcTaBjJeHHoOro JepeBa Pemuneauu (Remipedia) ,aBssitoTcs
cecTpuHCKOH K rpynmno# K llectuHorum (Hexapoda);

F) Huskue nmoajaep:xku Tonosioruu JiepeBa B ocHoBaHuM UlectuHorux (Hexapoda) mosBosistoT
NPEeANOJJIOXKUTh BO3MOXKHYI0 HEMOHODUJIETUUHOCTh TaKCOHA.

Bapuaxnm 3:

A) Bbicive paku (Malacostraca) He 4BJAATCA OJMKAMIIUMM - CpeAyd PaAKOOOpa3HbIX
poacTBeHHUKaMU HacekoMbIM;

B) Taxkcon Mandibulata, 06beauHsA0IKUE MHOTOHOXEK (Myriapoda) ¥ pakoo6pa3HbIX B LINPOKOM
CMbIcJ/Ie (BKJIIOYAsl LIECTUHOTUX), AIBJISIETCS MOHOQHUIETUUECKUM;

C) Pakoo6pasHble, eciu He BKJIYaTb B 3TOT TakcoH lllectuHorux (Hexapoda), siBaswoTCA
napaduieTUH4eCKUM TaKCOHOM;

D) CorsacHo TomoJioTWUM IpeJcTaBjJeHHOro JepeBa KabpoHnorue (Branchiopoda) siastoTcs
CECTPHUHCKON TpyNnod K KJjacTepy, obbeauHswouemMy Pemuneauit (Remipedia) u lllecTuHorux
(Hexapoda);

E) IllpeacraBsieHHble JaHHbIE T03BOJIAKT paccMaTpuBaTh rpymnny Cephalocorida kak BeposiTHbIX
IpeIKOB HACEKOMBIX;

F) VY3eu, BkoTopoM pacxogarca BeTBU Pemunenuii (Remipedia) u lllectunorux (Hexapoda), umeer
BBICOKYIO NOJI/IEPKKY.
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Tun 3aganui B. 3agaHus Ha conocTaB/IeHUeE 3JIEMEHTOB

B 3aaHUsX JaHHOW YaCcTH YYaCTHUKAM HEOOX0JUMO MPOAHAJIU3UPOBATh pa3nyiHble GoTorpadum,
PUCYHKH, CXeMbl (0OTMeuYeHbl apabCKUMU LiUdpaMU) U CONIOCTABUTDb UM 3JIEMEHTHI U3 JIBYX CIIMCKOB,
NpUBeJEHHBIX HUKe (OTMedeHbl JIATUHCKMM 6YKBaMH U pUMCKUMU IJudpamu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHMM YYaCTHUKHU [JOJDKHbl MNPOBECTH CTPEJKH MEXAY COMNOCTAaBJ/sIEMbIMU
3JleMeHTaMH.

CucreMa OLl€HKU:

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

3a Kaxk/loe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aganue ID 34 - 5 6a/1710B

Bapuanm 1

Ha ¢ortorpadusx mokasaHbl CTPYKTYpbl, OTHOCAILIUECA K reHepaTUBHOU cdepe BbICIIUX
pacrenuii (Embryophyta). CooTHecuTe XapaKTEPUCTUKH U3 CIMCKA C COOTBETCTBYIOLIUMU UM
00beKTaMM Ha KaxAoW u3 ¢ororpadpumu, a Takke ¢ Ha3BaHUAMHM Ipynn pacTeHUH, AJIA
KOTOPBIX OHU XapaKTepPHbI.

XapaKTepHUCTHKA 06beKTa (CIUCOK U36bITOYEH - B HEM €CTh JIMIIHUE XapaKTepPUCTUKH):

A) TametoduT HMeeT J0P30BEHTPAJbHOE CTPOEHHE B LEHTPAJbHOW 4YacTH paCIOJIOXKEHBI
apXxeroHuu;

B) 0O6oJs104ka My>KCKOTr'0 raMeTO(UTa COCTOUT M3 /IBYX CJI0EB, BO BHYTPEHHEM HMEIOTCS OTBEPCTUSA
Y YTOHYEHHbIE YYaCTKH, KOTOPbIE BBITJIAAAT KaK 60p03/ibl Ha IOBEPXHOCTH raMeTopuUTa;

C) XKeHckul ramMeToPUT pasBHUBAETCA BHYTPU OOOJOYKM CHOPBI, CHOPOPUT HECET JUCTbS
MUKpOPUJIbI (3HALUH);

D) XeHckui rameToduT 0o6pa3syeT JBa apXeroHus, a IMocJe OIJIOJOTBOPEHUS — MEepPBUYHBIN
3H/0CIIEPM;

E) Cnopodusnbl npeAcTaBAsAIOT COO0HM IIMTKH Ha HOXKKAX, HECYIIMe CIIOPAHTUH;

F) PacreHue pAByJOMHOe, MNOC/Je OIUIOJOTBOPEHHUS Ha MKEHCKUX IOJCTaBKax pa3BUBAIOTCHA
CIOPOQUTHI.

I'pynna pacreHuii (CIMCOK U30BLITOYEH - B HEM €CTh JIMIIHUE HA3BAHUA IPyNi):
[) LBeTKOBBbIE;
) Mxuy;
[II) TonoceMeHHbIE;
IV)  [lanopoTHHKY;
V)  IlnayHsl
V) XBouu.
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3aganue ID 34 - 5 6a/1710B

Bapuanm 2

Ha ¢oTorpadusax mokasaHbl CTPYKTYpbl, OTHOCALIHECA K reHEpaTUBHOH cdepe BBHICIIUX
pactenuii (Embryophyta). CooTHecuTe XapaKTEpPUCTUKH U3 CIIMCKA C COOTBETCTBYWIUMH UM

00beKTaMM Ha KaxAoW u3 ¢ororpadum, a TakKe C HA3BAHUAMM Ipynn pacTeHUH, AJIA
KOTOPBbIX OHU XapaKTepPHBI.

XapaKTepuCTHKA 00beKTa (CIIMCOK U30BbITOYEH — B HEM €CTh JIMIIHUE XapaKTEePUCTUKH):

A) JlucTbhs COBMENAIOT aCCUMUJISLIMOHHYI0 QYHKIIMIO U QYHKIUI0 06pa30BaHUs CIIOP;

B) Myxckoli raMmeToQUT UMeeT JiBa MELIKa;

C) eHckuil rameToduUT pa3BUBaAeTCs BHYTPU OOOJIOYKH CIOPbI, CHOPOPUT HECET JIUCTbA
MUKpOPUIIbI (3HALUH);

D) 3apojplil HeceT ABa ClelUaJU3MPOBAHHBIX JIMCTA, KOTOPbIE BBIMOJHAT QYHKIAU 3alUThI
anuKaJbHOW MepUCTEMbI 106€era, 3arnaca NUTaTeJlbHbIX BELECTB U HEKOTOPBIE APYTHUE;

E) Cnopodunbl npeAcTaBAsAOT COO0M IMTKH Ha HOXKKAX, HeCyliye CIIOPaHTUH;

F) Pacrtenue JBy/loMHO€, Ha MY>XCKHX Ta/lJ/IOMaX pa3BUBAIOTCS aHTEePH/AMAJbHbIE [10/[CTaBKHY;

I'pynna pacreHuil (CIMCOK U30BLITOYEH - B HEM €CTh JIMIIHUE HA3BaHUA IPyN):
[) LlBeTKOBBHIE;
I) Mxuy;
[I) TosioceMeHHBIE;
IV) TlanopoTHuKY;
V)  IlnayHsl
V) XBouu.
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3aganue ID 34 - 5 6a/1710B

Bapuanm 3

Ha ¢ortorpadusx mokasaHbl CTPYKTYpbl, OTHOCALIUECA K reHEpaTHBHON cdepe BBICHIMX
pactenuii (Embryophyta). CooTHecuTe XapaKTEpPUCTUKH U3 CIIMCKA C COOTBETCTBYWIUMH UM
00beKTaMM Ha KaxAoW u3 ¢ororpadum, a TakKe C HA3BAHUAMM Ipynn pacTeHUH, AJIA
KOTOPBIX OHU XapaKTepPHbI.

XapakTepHUCTHKA 06'beKTa (CIMCOK U36bITOYEH — B HEM €CTh JIMIIHUE XapaKTEePUCTHKH):

A) TaMeTodUT HMeeT [JOP30BEHTPA/IbHOE CTPOEHHE B LEHTPAJbHOH YacTH PaCHOJIOXKEHbI
apXxeroHuu;

B) Myxckoii raMeTOQUT MMeEeT JiBa MELIKa;

C) eHckuil rameTodUT pa3BUBAeTCs BHYTPU OOOJIOYKH CIOPbI, CHOPOPUT HECET JIUCTbA
MUKPOPUJIJIBI (3HALUH);

D) CrtpykTypa, o6pa3yeTcs NpU NpOpacTaHUM CHOPHI, Jlajiee U3 HeE€ pa3BUBAETCS B3POC/bIN
raMmeToQuT;

E) Cnopodusnbl npeAcTaBAsAIOT COO0HM IIMTKH Ha HOXKKAX, HECYyIlye CIIOPAaHTUH;

F) 3apogblll HeceT ABa cneLHaJU3UPOBAHHBIX JIUCTA, KOTOPbIE BBINOJIHAIOT QYHKLUHN 3alUThbI
anvKaJbHOW MepUCTEeMbI T06era, 3arnaca NMuTaTeJbHbIX BELECTB U HEKOTOPBIE IPYTHE;

I'pynna pacTteHu# (CIMCOK U36BITOYEH - B HEM €CTh JIMIIIHAE Ha3BaHMA rpynin):
[) LlBeTKOBBHIE;
II) Mxuy;
[II) TosoceMeHHbIE;
IV) TlanopoTHuKY;
V)  IlnayHsl
V) XBoupu.
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3adanus onumnuadst «Pusmex» no 6uosozuu. 3akar4umensHslii sman 2021/22 yu.200 10 KJIACC

3aganue ID 36 - 5 6a/1710B

Bapuanm 1

3arJigHuTe B IJ1a3a 3TUM YAUBUTEJ/IBHBIM CO34dHUAM U COOTHECUTE «MMOPTPEThI» HACECKOMBIX
(Insecta) c cucTeMaTH4eCKMMHU rpynnaMy, K KOTOPbIM OHU OTHOCATCA ¥ TUNIAMHU UMEKIUXCA
Yy HUX POTOBBIX allllapaToB:

CucremMaTu4ecKue rpynmnbl (OTpsiAbl WIH MOAOTPAABI) HACEKOMBIX (CMUCOK M3GbITOYEH - B
HEM eCTh JIMIIHUE Ha3BaHMs):

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

)

[Ipsimoxkpslibie (Orthoptera);
XKectkokpouiablie (Coleoptera);
[TonykecTkokpblible (Hemiptera);
[lepenoHyaTokpsbLiblie (Hymenoptera);
Yewyekpolible (Lepidoptera);
JlnvHHOoychle ABYKpbLIble (Nematocera);
KopoTkoycele gBykpbLible (Brachycera);
TapakaHoBbie (Blattodea);

Bsioxu (Siphonaptera);

Ctpeko3ssl (Odonata);

Tunsl POTOBBIX allllIapaTOB (Cl'll/ICOK H30bITOYEH - B HEM €CTh JIMIIHUE Ha3Bal—lﬂﬂ):

)

1)
1)
V)
V)
Vi)
VII)
VIII)

JIvoKymuu;

Cocymui;

QuabTpyroUUy;

['pbI3yiui;
['pbI3ylLe-TKYILIUY;
Kousrome-cocymuu;
Pexy1ue-cocyuu;
XBaTaTeJIbHbIM (THUIIA «MaCKa»);
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 36 - 5 6a/1710B

Bapuamnm 2

3arJigHuTe B IJ1a3a 3TUM YAUBUTEJ/IBHBIM CO34dHUAM U COOTHECUTE «MMOPTPEThI» HACECKOMBIX
(Insecta) c cucteMaTH4YeCKUMHM IrpyninaMu, K KOTOPbIM OHM OTHOCATCA M TUNIAMH UM EOINXCH
Yy HUX POTOBBIX allllapaToB:

CucremMaTu4ecKue rpynmnbl (OTpsiAbl WIH MOAOTPAABI) HACEKOMBIX (CMUCOK M3GbITOYEH - B
HEM eCTh JIMIIHUE Ha3BaHMs):

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

)

[Ipsimoxkpslibie (Orthoptera);
XKectkokpouiablie (Coleoptera);
[TonykecTkokpblible (Hemiptera);
[lepenoHyaTokpsbLiblie (Hymenoptera);
Yewyekpolible (Lepidoptera);
JlnvHHOoychle ABYKpbLIble (Nematocera);
KopoTkoycele gBykpbLible (Brachycera);
TapakaHoBbie (Blattodea);

Bsioxu (Siphonaptera);

Ctpeko3ssl (Odonata);

Tunsl POTOBBIX allllIapaTOB (Cl'll/ICOK H30bITOYEH - B HEM €CTh JIMIIHUE Ha3Bal—lﬂﬂ):

)

1)
1)
V)
V)
Vi)
VII)
VIII)

JIvoKymui;

Cocymui;

OuabTpyOUIUY;

['pbI3yiui;
['prI3y1e-1mKyuy;
Kousrome-cocymuu;
Pexy1ue-cocyuu;
XBaTaTeJIbHbIM (THUIIA «MaCKa»);
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 36 - 5 6a/1710B

Bapuanm 3

3arJigHuTe B IJ1a3a 3TUM YAUBHUTEJ/IbHBIM CO3JAdHHUAM U COOTHECUTE «MMOPTPEThI» HACEKOMbBIX
(Insecta) c cucteMaTH4YeCKUMHM IrpyNninaMy, K KOTOPbIM OHH OTHOCATCA M TUIIAMU MMeEOLIUXCH
Yy HUX POTOBBIX allllapaToB:

CucremMaTu4ecKue rpynmnbl (OTpsiAbl WIH NMOAOTPAABI) HACEKOMBIX (CMUCOK U3GBITOYEH - B
HEM eCTh JIMIIHUE Ha3BaHMs):

A)

[Ipsimoxkpslibie (Orthoptera);
Kectkokpsblibie (Coleoptera);
[TonykecTkokpblible (Hemiptera);
[lepenoHyaTokpsbLiblie (Hymenoptera);
Yewyekpolible (Lepidoptera);
JlnvHHOoychle ABYKpbLIble (Nematocera);
KopoTkoycele gBykpbLible (Brachycera);
TapakaHoBbie (Blattodea);

Bsioxu (Siphonaptera);

Ctpeko3bl (Odonata);

Tunbl pOTOBBIX aNnapaToB (CIUCOK U36BITOYEH — B HEM €CTh JIMIIHUAE Ha3BaHMUA):

)

1)
1)
V)
V)
Vi)
Vi)
VIII)

Jlvxyuu;

Cocymui;

OuabTpyOUIUY;

['pr13ymui;
['pbI3yle-TKy U HT;
Kousrome-cocymuu;
Pexy1ue-cocyuu;
XBaTaTeJIbHbIM (THUIIA «MaCKa»);
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 38 - 5 6a/1710B

Bapuanm 1

Ha ¢poTorpadusax Huke U306pakeHbl pa3/IMYHbIe KOCTH YesioBeKa (MaclTad He COO/II0AEH).
OnpejgenvTe Ha3BaHHME KAaXKJA 0 U3 KOCTE!N U COOTHECUTE eé C KOHKPEeTHOM MbIIIIEeN, KOTOpas
K He!l NPUKpeIVIsieTCs, U3 NpeJ0KEeHHOr0 CIUCKa.

CnuCcoOK Ha3BaHUM KOCTeH (CMIUCOK U30bITOYEH - B HEM eCTh JIMIIHME Ha3BaHUS):
A) 3aTtbuiouHast KocTb (0S occipitale);

B) BucouHas kocTb (0s temporale);

C) BeppenHnas koctb (femur);

D) TasoBas kocTb (0s coxae);

E) Kurwouuua (clavicula);

F) Jlonatka (scapula);

G) IlneueBas kocTb (humerus);

H) JlokTeBas kocTb (ulna);

[) Jly4yeBas KocTb (radius);

]) AtnaHT, uau 1- melHbIN N03BOHOK (atlas);

K) 3nuctpodelt, unu 2-i melHbIA MO3BOHOK (axis);

CnvcoK Ha3BaHMM MbILIL, (CIMCOK U30bITOYEH — B HEM €CTb JIMIIHYE Ha3BaHUsA ):
[) HapdyepenHas mblna (m. epicranius);
II) JlenbToBUAHAsA MblLa (m. deltoideus);
[II)  TpexrsiaBasa MbllLa MJ1eYa, UK TpuUlenc (m. triceps brachii);
IV)  Manas 3aaHss npsiMasi MbllLA [OJ0BLI (rectus capitis posterior minor);
V)  Mbiuna, Hanpsrawuias 6apabaHHyo epenoHky (m. tensor tympani);
VI) XKeBatesbHas Mbllula (m. masseter);
VII) IIpsmas mbluia ;kuBoTa (m. rectus abdominis);
VIII) [loakonenHasi mpiuia (m. popliteus);
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 38 - 5 6a/1710B

Bapuanm 2

Ha ¢poTorpadusax Huke u306pakeHbl pa3/;iIMYHbIe KOCTH YeJI0BeKa (MacIuTad He COOJII0AEH).
OnpejgenvTe Ha3BaHHME KAaXKJA 0 U3 KOCTE!N U COOTHECUTE eé C KOHKPEeTHOM MbIIIIEeN, KOTOpas
K He!l NPUKpeIVIsieTCs, U3 NpeAJ0KeHHOr0 CIIUCKa.

CnucoK Ha3BaHUM KOCTeH (CMMUCOK U30bITOYEH — B HEM €CTh JIMIIHYE Ha3BaHUA):
A) 3aTtbuiouHast KocTb (0S occipitale);

B) BucouHas kocTb (0s temporale);

C) BeppenHnas koctb (femur);

D) TasoBas kocTb (0s coxae);

E) Kurwouuua (clavicula);

F) Jlonatka (scapula);

G) IlneueBas kocTb (humerus);

H) JlokTeBas kocTb (ulna);

[) Jly4yeBas KocTb (radius);

]) AtnaHT, uau 1- melHbIN N03BOHOK (atlas);

K) 3nuctpodelt, unu 2-i melHbIA MO3BOHOK (axis);

CnvCcoK Ha3BaHM I MbILIL, (CIUCOK U30bITOYEH — B HEM €CTb JIMIIHYE Ha3BaHUsA):
[) HapdyepenHas mblna (m. epicranius);
II) JlenbToBUAHAsA MblLa (m. deltoideus);
[II) TpexrsiaBasa MblllLa MJe4Ya, UK TpuUlenc (m. triceps brachii);
IV)  Manas 3aaHss npsiMasi MbllLA [OJ0BLI (rectus capitis posterior minor);
V)  Mbiuna, Hanpsrawuas 6apabaHHyto nepenoHky (m. tensor tympani);
VI) XKeBatesbHas Mbllula (m. masseter);
VII) IIpsmas mbluia xkuBoTa (m. rectus abdominis);
VIII) [loakonenHasi mpiuia (m. popliteus);
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 38 - 5 6a/1710B

Bapuanm 3

Ha ¢poTorpadusax Huke u306pakeHbl pa3/;iIMYHbIe KOCTH YeJI0BeKa (MacIuTad He COOJII0AEH).
OnpejgenvTe Ha3BaHHME KAaXKJA 0 U3 KOCTE!N U COOTHECUTE eé C KOHKPEeTHOM MbIIIIEeN, KOTOpas
K He!l NPUKpeIVIsieTCs, U3 NpeAJ0KeHHOr0 CIIUCKa.

CnucoK Ha3BaHUM KOCTeH (CMMUCOK U30bITOYEH — B HEM €CTh JIMIIHYE Ha3BaHUA):
A) 3aTtbuiouHast KocTb (0S occipitale);

B) BucouHas kocTb (0s temporale);

C) BeppenHnas koctb (femur);

D) TasoBas kocTb (0s coxae);

E) Kurwouuua (clavicula);

F) Jlonatka (scapula);

G) IlneueBas kocTb (humerus);

H) JlokTeBas kocTb (ulna);

[) Jly4yeBas KocTb (radius);

]) AtnaHT, uau 1- melHbIN N03BOHOK (atlas);

K) 3nuctpodelt, unu 2-i melHbIA MO3BOHOK (axis);

CnvCcoK Ha3BaHM I MbILIL, (CIUCOK U30bITOYEH — B HEM €CTb JIMIIHYE Ha3BaHUsA):
[) HapdyepenHas mblna (m. epicranius);
II) JlenbToBUAHAsA MblLa (m. deltoideus);
[II)  TpexrsiaBasa MbllLa MJ1eYa, UK TpuUlenc (m. triceps brachii);
IV)  Manas 3aaHss npsiMasi MbllLA [OJ0BLI (rectus capitis posterior minor);
V)  Mbiuna, Hanpsrawuas 6apabaHHyto nepenoHky (m. tensor tympani);
VI) XKeBatesbHas Mbllula (m. masseter);
VII) IIpsmas mbluia xkuBoTa (m. rectus abdominis);
VIII) [loakonenHasi mpiuia (m. popliteus);

36



3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 42 - 5 6a/1710B

Bapuanm 1

BOo/IbIIMHCTBO KJIETOK Ye/I0BeKa HeCyT AUIIJIOUAHBIA HAG0P XPOMOCOM, OJHAKO B pe3yJbTaTe
NPOXO0XKAEHUA Pa3/MYHbIX (a3 KJIeTOYHOro JesieHHs, MOKeT MEeHATbCA KAaK KOJIM4eCTBO
XpOMOCOM B KJIeTKe - IJIOUJHOCTb KJIeTKH (n), Tak U kondectBo HUTel JHK (c), npuyém atn
3HaYeHHMs He Bcerja coBnajawT. CooTHecuTe ¢a3y KJIETOYHOro AesieHHs C COOBITHEM,

NPOUCXOJAILIMM BO BpeMs 3TOM (a3bl, U KOJIMYECTBOM XPOMOCOM (IVIOUAHOCTHIO) U HUTEH
AHK:

®aza 1. Memagpaza I denenus meiiosa;

®asza 2. Tenogasa Il denenus metiosa;

®a3za 3. [Ipogasa Il oenenus metiosa;

®asza 4. AHaga3za Il oenenus metiosa;

®asza 5. [lamosozuyeckas mesaogaza Mumo3sa, npusodawas Kk 06pa3o8aHuro 08yxXossi0epHoll Kaemku.

CoObITHSA, MPOUCXOASAILLME BO BpeMsi pa3iMyHbIX ¢a3 (CHUCOK HU3OBLITOYEH - B HEM €CTh
JIMIIHHE COOBITHA):

A) KoHpeHcalus XpoMOCOM Y paspylleHue 1epHON 0060/104KY;

B) BricTpauBaHHe XpOMOCOM B 3KBAaTOPHAbHOM MJIOCKOCTU KJIETKHU;

C) PacxoxzeHne XpOMOCOM K N0OJIOCaM KJIETKH;

D) HuTtoTomus (IUTOKHUHE3);

E) HepaBHOMepHoOe paclnpeziejieHHe XpPOMOCOM MeX/Jy [AO4YepHHUMH KJIEeTKaMU U LUTOTOMHS
(uuTOKMHES);

F) OTcyrcTBUe UUTOTOMUU (LIUTOKUHE3A).

KosnuyectBo xpomocoMm (mionaHoctb) U HUTel JIHK B KjeTKe (CIMCOK U306bITOYEH — B HEM
eCTh JIMIIHUE 3HaYeHUs1):

[) 1nlc
I) 1n2c
[lI) 2nZ2c;
IV)  2n4c;
V)  4nd4c;
V) 4n-14c-1
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3adanust onrumnuadst «Pusmex» no 6uosozuu. 3akaruumensHsiii sman 2021/22 yu.200 10 KJIACC

3aganue ID 42 - 5 6a/1710B

Bapuanm 2

BOo/IbIIMHCTBO KJIETOK Ye/I0BeKa HeCyT AUIIJIOUAHBIA HAG0P XPOMOCOM, OJHAKO B pe3yJbTaTe
NPOXO0XKAEHUA Pa3M4YHbIX (Pa3 KJIeTOYHOro JesieHus, MOKeT MEHATbCA KaK KOJHYeCTBO
XpOMOCOM B KJIeTKe - IJIOUJHOCTb KJIeTKH (n), Tak U kondectBo HUTel JHK (c), npuyém atn
3HaYeHHMs He Bcerja coBnajawT. CooTHecuTe ¢a3y KJIETOYHOro AesieHHs C COOBITHEM,
NPOUCXOJAILIMM BO BpeMs 3TOM (a3bl, U KOJIMYECTBOM XPOMOCOM (IVIOUAHOCTHIO) U HUTEH
AHK:

®a3za 1. AHagaza mumosa;

®a3za 2. Memadhba3za Il oenenus metiosa;

@asza 3. Hopmanvuas menogaza mumosa;
Dasa 4. llpoghasza I denenus metiosa;

Dasza 5. Tenoghaza acummempuyro2o Mumosa.

CoObITHA, NPOUCXOAALLME BO BpeMs pa3ju4HbIX a3 (CHUCOK HU3O6bITOYEH - B HEM €CTh
JIMIIHHE COOBITHA):

A) KoHJeHcanys XpoMOCOM U pa3pylieHHe s1/ilepHON 060/104YKY;

B) BricTpauBaHue XpOMOCOM B 9KBaTOPHUAIbHOM MJIOCKOCTH KJIETKU;

C) Pacxox/JeHue XpOMOCOM K I10J1I0CaM KJIETKH;

D) HuTtoTomus (IUTOKHUHE3);

E) HepaBHOMepHOe pacnpejesieHHe XPOMOCOM MeEXAY JOYEPHUMH KJeTKaMU U LIUMTOTOMUSA
(uuTOKHHE3);

F) OrcyrcTBue yutoTOMUHU (LUTOKHUHE3A).

KosinuectBo xpomocoMm (mionaHocts) M HUTel JJTHK B K/ieTke (CIMCOK M30bITOYEH — B HEM
€CTh JINIIHUE 3HAYeHUA):

[) 1nlc
[[) 1n2Zc
[I) 2nZc;
IV)  2n4g
V)  4n4c

V)  4n-14c-1
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3aganue ID 42 - 5 6a/1710B

Bapuanm 3

Bo/IbIIMHCTBO KJIETOK Ye/I0BeKa HeCyT AUIJIOUAHBIA HA60p XpPOMOCOM, OJHAKO B pe3yJbTaTe
NPOXO0XKAEHUA Pa3M4YHbIX (Pa3 KJIeTOYHOro JesieHus, MOKeT MEHATbCA KaK KOJHYeCTBO
XpOMOCOM B KJIeTKe - IJIOUJHOCTb KJIeTKH (n), Tak U kondectBo HUTel JHK (c), npuyém atn
3HaYeHMs He Bcerjaa coBnajawT. CooTHecuTe ¢a3y KJIETOYHOro AeJjieHHsA C COOBITHEM,

NPOUCXOJAILIMM BO BpeMs 3TOM (a3bl, U KOJIMYECTBOM XPOMOCOM (IVIOUAHOCTHIO) U HUTEH
AHK:

®aza 1. Memadgpa3za Il oenenus metiosa;

®asza 2. Tenogasa Il denenus metiosa;

®asza 3. [Ipogpaza mumosa;

®asza 4. AHaga3za Il oenenus metiosa;

®asa 5. Teroghaza acummempuurnoco mumosa.

CoObITHSA, MPOUCXOASAILME BO BpeMs pa3jU4YHbIX a3 (CHIUCOK U36GbLITOYEH - B HEM €CTh
JIMIIHHE COOBITHA):

A) KoHpeHcalus XpoMOCOM Y paspylleHue 1epHON 0060/104KY;

B) BricTpauBaHHe XpOMOCOM B 3KBAaTOPHAbHOM MJIOCKOCTU KJIETKHU;

C) PacxoxeHne XpOMOCOM K M0OJIOCaM KJIETKH;

D) HuTtoTomus (IUTOKHUHE3);

E) HepaBHOMepHoOe paclnpeziejieHHe XpPOMOCOM MeX/Jy [AO4YepHHUMH KJIEeTKaMU U LUTOTOMHS
(uuTOKMHES);

F) OTcyrcTBUe UUTOTOMUU (LIUTOKUHE3A).

KosnuyectBo xpomocoMm (mionaHoctb) U HUTel JIHK B KjeTKe (CIMCOK U306bITOYEH — B HEM
eCTh JIMIIHUE 3HaYeHUs1):

[) 1nlc
I) 1n2c
[lI) 2nZ2c;
IV)  2n4c;
V)  4nd4c;
V) 4n-14c-1
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3adanus onumnuadst «Pusmex» no 6uosozuu. 3akar4umensHslii sman 2021/22 yu.200 10 KJIACC

3aganue ID 44 - 5 6a/1710B

Bapuanm 1

[lasieoHTO/I0raM 4YacTO NMPUXOJAMTCS UMEThb Ae0 C OGPHIBOYHBIMU CBEeJAEHUSAMHU O >KUBBIX
opraHu3Max. UHOrJa peKOHCTPYKIHUsI BCEero OGJIMKa JApPeBHEro >XMBOTHOrO CTPOMTCS Ha
OCHOBe pparMeHTOB KOCTell M CpaBHEHHUsI C BO3MOXHBIMHM pOACTBeHHUKaMu. Kpome Toro,
GosiblIasg  4YacThb  MaJ€OHTOJIOTMYECKOTO0  MaTepuajia  MNpejcCTaBjJeHa  cjleAaMu
)KU3HeAeATe/TbHOCTH OpraHusMoB. [IpoaHasnusupyeTte npejcraBjieHHble poToOMaTepuaabl U
cAenailiTe BbIBOA, O BO3MOXHOII TaKCOHOMMYECKOW MNPUHAAJIEKHOCTH KHUBOTHOTO U
BEPOSAATHOM OTpe3Ke TIeO0XpOHOJOrM4ecKoil IIKOJbl, B KOTOPOM MOXKHO OGHapyXHThb
npejcTaBuTe/ el 3TOro TAKCOHA.

Jpa:

A) HeonpoTepo3soiickas apa;

B) [laneo3oiickas apa;

C) Me3so3olickas 3pa;

D) KaiiHo30lcKas 3pa;

E) HeB03MO>HO 0/JHO3HAYHO OTHECTH K OZJHOMY U3 IPUBEJI€HHbIX BPEMEHHbIX IPOMEXKYTKOB.

CucremMaTuyecKoe MOJIOXKEHUE >KUBOTHOro (CIMCOK H30bITOYEH - B HEM €CTh JIMIIHUE
3JIEMEeHTbI):
[) Bpaxuonojbi;
II) MoJsntocky, l'osioBoHOTHE, BEIEMHUTHI;
[II)  Mountocky, 'os10BOHOTHE, AMMOHUTHI;
IV)  TlpoapTuUKy/sATbl - NpeACTAaBUTENMU 3JUaKapcKou (BeHACKON) ¢ayHbl (CHCTeMaTH4YecKoe
M0JIOXKeHHE He SICHO);
V)  Xopposbsle, [lo3BoHOYHbIE, ApX03aBpbhl, /IMHO3aBpPbI;
VI) Xoppaossbie, [lo3BoHOUYHBIe, Apx03aBphbl, [ITepo3aBphl;
VII)  Xopgossle, [lIo03BoHOYHBIE, Apx03aBphl, Kpokoguibl;
VIII) Xopposeble, [lo3BoHOUYHBIE, MiekonuTatoue, [[puMaTsr;
IX) Xopposbie, [lo3BoHOUYHBIE, MyiekonUTato1ue, HernosiHo3yobIe;
X)  YnenuctoHorue, Pakoo6pasHble;
XI)  YnenucroHorue, TpUJI0OUTHI;
XII)  YneHucroHorue, Xenuueposble, IBpuntepubl (Pakockopnruonst).
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3aganue ID 44 - 5 6a/1710B

Bapuamnm 2

[lasieoHTO/IOraM 4YacTO NMPUXOJMTCS UMETb A€JI0 C OGPbIBOYHbIMU CBEJEHHMAMM O >KUBBIX
opraHu3Max. UHOrJa peKOHCTPYKIHUsI BCEero OGJIMKa JApPeBHEro >XMBOTHOrO CTPOMTCS Ha
OCHOBe pparMeHTOB KOCTel M CpaBHEHHsI C BO3MOXXKHBIMHM pPOJACTBeHHUKaMu. Kpome Toro,
GosiblIasg  4YacThb  MaJ€OHTOJIOTMYECKOTO0  MaTepuajia  MNpejcCTaBjJeHa  cjleAaMu
)KU3HeAeATeJTbHOCTH OpraHusMoB. [IpoaHasnusupyeTte npejcraBjieHHble poTOMaTepuaabl U
cAenaliTe BbIBOA, O BO3MOXHOH TaKCOHOMHMYECKOW MNPUHAAJIEKHOCTH >KHUBOTHOTO H
BEPOSAATHOM OTpe3Ke TIeO0XpOHOJOrM4ecKoil IIKOJbl, B KOTOPOM MOXKHO OGHapyXHThb
npejcTaBuTe/ el 3TOro TAKCOHA.

Jpa:

A) HeonpoTepo3soiickas apa;

B) [laneo3oiickas apa;

C) Me3so3olickas 3pa;

D) KaiiHo30lcKas 3pa;

E) HeB03MOXHO 0/JHO3HAYHO OTHECTH K OZJHOMY U3 NPUBEJ€HHbIX BPEMEHHbBIX IPOMEXKYTKOB.

CucremMaTuyecKoe MOJIOXKEHUE >KUBOTHOro (CIMCOK H30bITOYEH - B HEM €CTh JIMIIHUE
3JIEMEeHTbI):
[) Bpaxuonojbi;
II) MoJsntocky, l'osioBoHOTHE, BEIEMHUTHI;
[II)  Mountocky, 'os10BOHOTHE, AMMOHUTHI;
IV)  TlpoapTuUKy/saTbl - NpeACTAaBUTENU 3JUaKapcKkoull (BeHACKON) ¢ayHbl (CHCTeMaTH4YecKoe
M0JIOXKeHHE He SICHO);
V)  Xopposbsle, [lo3BoHOYHbIE, ApX03aBpbhl, /IMHO3aBpPbI;
VI) Xoppaossbie, [lo3BoOHOYHBIE, Apx03aBphbl, [ITepo3aBphl;
VII)  Xopgossle, [lIo03BoHOYHBIE, Apx03aBphl, Kpokoguibl;
VIII) Xopposeble, [lo3BoHOUYHBIE, MiekonuTatoue, [[puMaTsr;
IX) Xopposbie, [lo3BoHOUYHBIE, MyiekonUTato1ue, HernosiHo3yobIe;
X)  YnenuctoHorue, Pakoo6pasHble;
XI)  YnenucroHorue, TpUJI0OUTHI;
XII)  YneHucroHorue, Xenuleposble, IBpuntepu/ibl (Pakockopnuonsti).
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3aganue ID 44 - 5 6a/1710B

Bapuanm 3

[lasieoHTO/I0raM 4YacTO NMPUXOJAMTCS UMEThb Ae0 C OGPHIBOYHBIMU CBEeJAEHUSAMHU O >KUBBIX
opraHu3Max. UHOrJa peKOHCTPYKIHUsI BCEero OGJIMKa JApPeBHEro >XMBOTHOrO CTPOMTCS Ha
OCHOBe pparMeHTOB KOCTeH M CpaBHEHHUSI C BO3MOXXHBIMHM pOACTBeHHUKaMu. Kpome Toro,
GosiblIasg  4YacThb  MaJ€OHTOJIOTMYECKOTO0  MaTepuajia  MNpejcCTaBjJeHa  cjleAaMu
)KU3HeAeATe/TbHOCTH OpraHusMoB. [IpoaHasnusupyeTte npejcraBjieHHble poToOMaTepuaabl U
cAenaliTe BbIBOA, O BO3MOXHOI TaKCOHOMMYECKOW NPUHAAJIEKHOCTH >KUBOTHOTO U
BEPOSAATHOM OTpe3Ke TIeO0XpOHOJOrM4ecKoil IIKOJbl, B KOTOPOM MOXKHO OGHapyXHThb
npejcTaBuTe/Ied 3TOro TAKCOHA.

Jpa:

A) HeonpoTepo3oiickas 3pa;

B) [laneo3oiickas apa;

C) Meso3oiickas 3pa;

D) KaiiHo30lcKas 3pa;

E) HeB03MO>HO 0/JHO3HAYHO OTHECTH K OZJHOMY U3 NIPUBEJI€HHbIX BPEMEHHbIX IPOMEXKYTKOB.

CucrtemMaTu4yecKoe MOJIOKEHHE >XUBOTHOro (CIHCOK HU3OLITOYEH - B HEM €CTh JIMIIHHE
3JIeMEeHThbI):
[) Bpaxuonoasi;
II) Mountocky, 'osioBoHOTHE, BeleMHUTHI;
[II)  Mousntocky, ['os10BoHOTHE, AMMOHHUTBI;
IV)  I[lpoapTUKy/JATbl - NpeACTaBUTENN 3/ MaKapckod (BeHACKOW) ¢ayHbl (cHcTeMaTHYecKoe
N0JIO’KEHUE He SICHO);
V)  Xopposbsle, [lo3BoHOYHbIE, ApX03aBpbhl, /IMHO3aBpPbI;
VI)  Xopposble, [lo3BoHOYHbIE, Apx0o3aBphl, [ITepo3aBphl;
VII)  Xopgossle, [lIo03BoHOYHBIE, Apx03aBphl, Kpokoguibl;
VIII) Xopposeble, [lo3BoHOUYHBIE, MiekonuTatoue, [[puMaTsr;
IX) Xopposbie, [lo3BoHOUYHBIE, MyiekonuTato1ue, HernosiHo3yoble;
X)  YnenuctoHorue, Pakoo6pasHble;
XI)  YnenucroHorue, TpUa06UTHI;
XII)  YneHucroHorue, Xenuueposble, IBpuntepubl (Pakockopnruonst).
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3aZjaHMAX AAHHOMW 4YacTHM B Hayaje HJeT YCJOBMe 3aJaud, a 3aTeM K HeMy 3aJaeTcs
HECKOJIbKO BOINpocoB. OTBeThbl Ha BOMPOCHI JOJDKHBI OBbITh 3alMcaHbl B BUJe TekcTa. ObpaTuTe
BHUMaHUe, YTO OTBETHI HAa BONPOCHI AOJKHBI ObITh MaKCHUMa/IbHO KPAaTKUMU U NOJHBIMY, CJIelyeT
u36eraThb 60JIbIINX 06'bEMOB TEKCTA HE 110 CYTH 3aZlaHHOI'0 BONPOCa.

CucreMa OLl€HKMH:
[IpuBeseHa B OTBeTe AJIS1 KOXKA0T0 3a/laHUS OTAEJIbHO.
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3aganue ID 49 - Makcumym 10 6a/10B

CnupoMeTpuss — MeTO/J, OleHKH PYHKIMOHA/IBHOI'O COCTOSIHMAX AbIXaTeJbHbIX NyTel, IpHU
KOTOPOM NaLMeHT BbINOJIHAET MaKCHUMaJbHO CHJBHBIM BbIJOX MO0CJ€ MaKCUMaJbHO
rjiy6okoro Baoxa. C noMoIpbp0 JAHHOrO0 MaHeBpa U3MepAKT GOpPCHPOBAHHYIO *KHU3HEHHYIO
eMKOCTb Jierkux (PKEJI, FVC) u noka3saTejy 06’b€MHOM CKOPOCTH BO3AYLIHOI'O MOTOKA.
KinHn4yecku Hau6o0/iee BAaXKHBIM fABJISIETCS MaKCUMaJIbHBII 00beM BO3/JyXa, KOTOPBIA
YeJIOBEK MOXKeT BbIAOXHYTh 3a NepByl0 ceKyHAy MaHeBpa — O®B1 (FEV1). 06bem Bo3ayxa,
BblbIXaeMbIH 3a NIEPBYI0 CEKYHAY, IIpeJCTaB/IsAeT CO00M AOCTATOYHO NMOCTOSAHHYIO AOJII0 OT
®7KEJ/I He3aBMCHMO OT pa3Mepa JIerKux.

A). B).
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Bb1Je/III0T ABa OCHOBHBIX THIA HAPYWIEHUM AbIXaHUSI: 0OCTPYKTUBHBIN (M3-3a Auddys3Horo
yMeHbIIeHHsl MPOCBEeTA JbIXaTeJbHbIX IyTell — HaNpUMep, MPHU acTMe) M PeCTPUKTUBHBIN
(u3-3a ymMeHbIIeHHs1 00beMa PYHKIMOHAJIbHOM JIETOYHON NapeHXHMMbl — HaIlpuMep, NpH
yAaJIeHHH YaCTH JIErKOTro WM NPU 3aMellleHUU YACTH JIETKOro ¢puopo3HOM TKAaHbIO).

OTBeThTE Ha CJIeAYI0LHE MOABONPOCHI:

1. BarssHuTe Ha rpa¢uk A u paccuutaite: ®XKEJI; MOC25, MOC50, MOC75 (MakcuMaJsibHble
006'beMHbIe CKOPOCTH 3KCITUPATOPHOI0 MOTOKA Ha pa3HbIX ypoBHAX OIKEJI — 25%, 50% u 75%,
cootBeTcTBeHHO); [10C (mukoBasi 06'beMHasi CKOPOCTh BbIJj0Xa);

2. BsrsasnHuTe Ha rpaduku Ha puc. b. CooTHecuTe rpaduku (a, b, c) c naTTepHaMu JbIxaTeJbHON
byHKIIMU (HOpMa, 06CTPYKLUS, PECTPUKLUA);

3. Jlna Toro 4ToObl pas3/IMYUTh, YTO SBUJIOCH NMPUYUHOU cHMKeHUs ODPB1 (pecTpukuus HIU
06CcTpyKIMsA), — paccuuTbiBaloT oTHouieHue O®PB1/PXKEJI, wau unaekc TudodnHo. Kak
O0OBACHUTL C (QU3NOJOTHUYECKOW TOYKM 3peHus pas3/idihie B [JaHHOM WHJEKce IpHu
OOCTPYKTHUBHBIX U PECTPUKTHUBHbBIX HAPYIIEHUAX JIbIXaHUSA?
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4. TlpuucciefoBaHUU GYHKIMU JbIXaHUs 3a4aCTYI0 BBIIOJIHAETCSA TaKKe OPOHXO0AUIaTallMOHHbIN
TECT — MOBTOPHAs CHUPOMETPHs I0CJ/Ie UHTAIALMY 6poHX0oAuIaTaTopa. U3MeHsATCs jiu (U ecin
Jla, To kKakuM obpa3om) nokasateaun OPB1, OXKEJI u ungekc TuddHo y magueHTa ¢ acTMOM
110CJIe BbINOJIHEHNUS] OPOHX0MU/IaTallMOHHOTO TeCTa [10 CPABHEHUIO C 0OBIYHOM CTIUPOMeTpHeE.
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3aganue ID 53 - Makcumym 10 6a110B

OxpamMBaHMe KJIeTOK (JIyopeCueHTHBIM KpacuTeJleM WOJAUAOM MNPONUJMA I03BOJIAET
oneHUuTh KosimyecTBo /IHK B Ki1eTke. Ha pucyHKe Bbl BUAMTE rHCTOrpaMMy pacipe/esieHus
COMAaTHM4YeCKHUX KJIETOK C pa3Ju4yHbIM KosmyecTBoM /JIHK. Ilo Hell MOXXHO omnpeneuThb
NPOLEHT NONyJALMU KJIETOK, HaXOJAIMXCA B PpasJU4YHbIX (a3ax KJIeTOYHOro IMKJa.
O6u1acTh 2 HAa pUCYHKe cOOTBeTCTBYeT G1-¢a3e K/I€TOYHOro HMKJIaA.

235

176

KonunyectBo Knetok

0 2500 5000 7500 10000

OTHOocuTenbHoe Konnyectso HK

OTBeThTE Ha C/IeyI0lLMe NOABONPOCHI:

Kako#t ¢pase KjieTOYHOI0 LUKJIa COOTBETCTBYET 06/1aCTh TUCTOTPaMMbI 37

B Kakol 06J1aCTH rUCTOrpaMMbl HAaX0AATCS KJeTKH B pase GO?

B kako# 06J1aCTU rMCTOrpaMMbl HAXOAATCS KJIETKH, JlesAIHecss MUTO30M?

K kakuM M3MeHEeHUsIM THUCTOrpaMMbl NPUBEJAET 00pabOTKa KJIETOK HOKO/A30J10M, KOTOPbIA
HapyuiaeT MOJMMepHU3aL M0 MUKPOTPYyOOoUYeK?

5. O u4éM cBUJleTeNbCTBYET YBEeJMUEHHUE CO/lepKaHUs KJIeTOK B 06s1acTu 17

W=
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Yactp 2
(120 MUHYT)

B AaHHOﬁ 4YaCTH BCTPEYAKTCA 3aJaHUA TPEX TUIIOB:
Tun A: 3afgaHus ¢ HECKOJIBKMMUY BepHbIMM O0TBeTaMu (Bcero 12 3afjanuii, cymma 36 6a1/10B)
Twun B: 3apanus Ha conoctaBisieHus (Bcero 5 3ajauui, cymma 25 6a/1/10B)
Tun C: 3agayu co cBOOGOJHBIM OTBETOM (Bcero 2 3a/jaHusi, cymma 20 6aJ1j10B)
MakcumyM 3a oAHY 4acTh: 81 6a/1
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Tun 3aganuii A. TecToBble 3aaHUA C MHOXKeCTBEHHbIM BbIGOPOM
(BepHO/HeBepHO)

Bo Bcex 3aaHUsIX JaHHOM YacTH B HavaJle UJEeT YCJIO0BHeE, a 3aTeM LIEeCTb BApUAHTOB O0TBeTa (1o
6ykBamMu oT A fj0 F). YyacTHHKaM HEOGXOAUMO ONPEAETUTD, IBASETCS JIM KaXKAbIH U3 BApUAHTOB
OTBEeTa BepHBbIM (MOAXOAUT MoJ GOPMYJHMPOBKY 33/JaHUsI) UM HEeBEepHbIM (He MOAXOAUT MO
bopMyIMPOBKY 3a/laHus ). B kaxkj0M 3a/jlaHuU MOXKeT 6bITh OT 0 10 6 BEepHbIX BApPUAHTOB OTBETA.

CucreMa OLl€eHKMH:

3a Kax/i0e MPaBUJIbHO OTMEUYEeHHOE YTBEPKAEHHE MOXKHO Moy4uTh 0,5 6asia
3a Kax/j0e HeMPaBUJIbHO OTMeYEHHOe YTBepkeHue — 0 6a/1710B
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3aganue ID 4 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHKe mnoka3aH nomepeyHblii cpe3 OJHOro M3 BHAOU3MEHEHHBIX PaCTUTEJIbHBIX
OpraHoB.

Ve
TR RSO
f0yes

g
SR L3352
3 f,‘-*‘(‘»g,n;"?"

A/ 41,
RS 77
S

UL A v

A1 KaXKJ0ro YTBEPXKAEHUSA YKAXKUTeE, SIBJISIETCA OHO BEPHBIM UJIM HEBEPHBIM JAJIsl JAHHOTO
opraHa:

Bapuanm 1:

[Tog uudpoii 5 nokasaHa nepusepMma;

JTO nonepevyHbIN Cpe3 KOPHEBUIIA;

OcHoBHas QyHKIHMS JAHHOTO OpTraHa — MOIJIOIeHWe BO/bl U3 MOYBHI;

JTOT OpraH 4acTo BCTpeyaeTCs y pacCTeHUH, 00U TaIIIUX Ha 3a007104€eHHOU [10YBE;
[Tox uudpoit 2 nokazaHa nepBUYHASA KCUJIEMA;

JlaHHBIN OpraH NPUHAJJIEKUT JBYA0JIbHOMY PACTEHUIO.

Bapuanm 2:

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

JTO nonepevyHbIN Cpe3 BUJOU3MEHEHHOTO KOPHS;

JTOT OpraH 4acTo BCTpeyaeTcsl y paCTEHUH, OOUTAIOLUX HAa 3a060/104EHHOH MTOYBE;
[Tox undpoit 2 nokasaHa napeHXMMa CepALLeBUHbI;

[log nudpoit 5 nokazaHa anuAepMa;

OcHoBHasa QyHKIMS JAHHOIO OpraHa — MorJIollleHUe BOJbl U3 IOYBDI;

JlaHHBIN OpraH NpUHAAJIEKUT OHOJ0JIbHOMY PAaCTEHUIO.

Bapuaxnm 3:

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

JTO nonepeyHbId cpe3 KAyOHS;
OcHoBHasa QyHKIMS JAHHOrO OpraHa — 3anac NUTaTe/bHbIX BEIECTB;
[Tox undpoit 2 nokasaHa nepBUYHasA KCUJIEMa;
[Tox uudpoit 5 nokaszaHa anuiepma;
JTOT OpraH 4acTo BCTpeYaeTCsl y paCTEHUH, 0OUTAOLUX HA 3a060/I04EeHHON T0YBE;
JlaHHBIN OpraH NPUHAJJIEXKUT ABYA0JIbHOMY PACTEHHUIO.
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3aganue ID 5 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha cxeme mokasaHbl BapMaHTbl pPa3BUTHS MYXKCKOro rametopurta (mbLIbLEBOro 3epHa) y
IBETKOBBIX pacTeHuil. HayanbHas cragus (A) - MUKpocnopa.

1

[IpoaHa/IM3UPOBAB CXeMYy, YKAXKUTe AJIs KaXKA0T0 YTBEPXKAeHUs, SIBJISIETCS OHO BEPHBIM WM
HeBepHbIM:

Bapuanm 1:

A) /JIByXKJIeTOYHOE MbLIbIIEBOE 3ePHO popacTaeT Ha cTaAuu E;

B) Ilop nudpoit 2 nokaszaHbl CliepMaTO30U/ibl;

C) [llpu npopacTaHUM NbLIbLLEBOr0 3epHa CMPOHOTEHHAs KJleTKa 06pa3yeT NbLIbLEBYIO TPYOKY;
D) Crpykrypa noj uudpoi 1 aBisieTcs ranjioujHou;

E) Iop uudpoit 1 nokaszaHo AAp0 cUGOHOTEHHOU KJIETKY;

F) CrpykTtypa noj nudpoit 3 ABiaseTcs JUIJIOUHOM.

Bapuanm 2:
A) CrpykTypbl o uudpoi 2 ABAATCS ranJIouJHbIMY;
B) TpéxkiieTo4HOE NbLJIbLIEBOE 3€PHO NPpOpacTaeT HA CTaAUH 3;
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[Tox undpoit 3 nokasaHa cnepMUOreHHasl KJIEeTKa;

[log ndpoit 2 nokaszaHbl CliepMaTO30U/Ibl;

[Ipu npopacTaHXU NbLIBLEBOr0 3epHA CIEpMUOTeHHast KJeTKa 060pa3yeT NbLIbLEBYIO TPYOKY;
CtpykTypa noa uudpoi 1 aBsseTcs rariougHOM.

Bapuanm 3:

A)
B)
()
D)
E)
F)

TpéxkseTo4HOe NblIbLEBOE 3€epHO IpopacTaeT Ha cTaauu E;

CTpykTypbl 0, IUPpPOU 2 ABJASIOTCS ranJou/JHbIMY;

[lop nudpoit 3 nokazaHa ciepMUOreHHas KJIeTKa;

[log nudpoit 2 nokasaHbl CIEPMUY;

[Ipu npopacTaHXU NbLIbIEBOr0 3epHa CIepMHUOTeHHast KJeTKa 00pa3yeT NbLIbLEBYIO TPYOKY;
CtpykTypa noa uudppoiu 3 aBaseTcss JUIJIOUJHOM.
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3aganue ID 6 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha MoJsieKy/sipHO-pUIOreHETUYEeCKOM JepeBe IBeTKOBbIX pacreHud (mo Stevens, P.F,
www.mobot.org) rosy6siM IBEeTOM OTMeYe€Hbl MOPAAKH, B KOTOPble BXOASAT pPacTeHUS-
WCTOYHUKM CUHEN KpacKu: BanJa KpacuibHasi (Isatis tinctoria L.) u uHaurogepa KpacuabHas
(Indigofera tinctoria L.).

Ferns S.L. ¥
Cycadales
Ginkgoales
Pinales
Gnetales @
Amborellales
Nymphaeales
Austrobaileyales ¥
ahlora“u;ales
agnoliales
Laurales 9 *
Canellales
Piperales 9
rales
Alismatales 9
Petrosaviales,
Dioscoreales ¥
Pandanales 9
klsl‘l,ales 5
aragales
Unplaced 0
Arecales

s @
Commellnales P
Zingiberales @
Cer
Ranunculales§

biaceae
monocots Proteales
Trochodendrales

NHaurodpepa Kpacmana
(Indigofera tinctoria L.)

Buxales
Gunnerales
Dilleniaceae
Saxifragales ‘¥
Vitales
Zygophyllales
Celastrales
Oxalidales

A 22?2552.?9
4/ rosids

e:
CI’VOS’OSOM tales P

mm/ s glacrav:nllaI%
eudicots Nu?rge:ll:s; o
Ea valles 4
- > 8
Santal?les L 4

Berberidopsidales
Caryophyllales 9
Cornales
Ericales
Unplace

/és:; iies®
Solanales
Zaah o e

asterids :g.v"o"a'eq.? Baliaa KpacunbHan
asterid IT Escalloniales

Brunial (Isatis tinctoria L.)

Paracryphiales
Dipsacales 9

0603HaYeHUs:

monocots - 0fHOA0JIbHbIE;

eudicots - BbICIINE ABY/0/IbHBIE;

magnoliids - MarHo/iMu b1 Ui IPUMHUTUBHbIE ABY/0JbHbIE;
commelinids - KoOMMe/JIMHUBI;

rosids - po3ujpr;

asterids - actepuapi;

rosidl/Fabidae - ¢padbugbl;

rosidll/Malvidae - maibBHUBI;

asteridl - acrepuapi [;

asteridIl - actrepugsi II;

[IpoaHa/M3upyiiTe AEpPEeBO M YKAXKUTE AJIA KaXKAOT0 YTBEPXKJAEHUs, SIBJISIETCS OHO BEPHbIM
WJIA HEBEPHBIM:

Bapuanm 1:

A) Hupurodepa Bxoaut B rpynmny rosidl/Fabidae;
B) Baiiza u ungurodepa ABJAAOTCA JBYJ0JbHBIMU PAaCTEHUSIMH;
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C) Eciu  ob6beauHuTh mnopsaaku Fabales w  Brassicales, ToO BMecTe OHH 00pasylOT
MOHOUJIETUYECKYIO TPYIITY;

D) Baiiga BxoauT B rpynny asterids;

E) V¥ Baugbl u uHAUTO(EPHbl BEHUMK CPACTAETCS B TPYOKY;

F) LiBeTok nungurodepsl ABJASAETCA 3UMTOMOPPHBIM.

Bapuanm 2:

A) Baiija v unaurodepa ABAATCA OJAHOAOJIbHBIMU PACTEHUAMU;

B) Eciau o6begunuth nopaaku Fabales w  Brassicales, TO BMecTe OHMU 00pasyloT
MOHOQUJIETUYECKYIO TPyNIy;

C) Hnpgurodepa Bxoaut B rpynny rosidll/Malvidae;

D) Baiiga u ungurodepa UMeKT ClIalHOJIENECTHbIA BEHYUK;

E) Baiiza BxoguT B rpymnmny rosids;

F) [BeTok uHAHUTrodEpHI ABJASETCA 3UTOMOP(PHBIM.

Bapuaum 3:

A) Baiija siBsisieTcs IBY/10JIbHBIM pacTeHHeM, a UHAUTodpepa — 0JHOJ0JIbHBIM pacTEHUEM;

B) Baiiza u ungurodepa UMerOT CllallHOJIENeCTHbIA BEHUYUK;

C) Eciu o6beaunuTh mnopsaku Fabales w  Brassicales, TO BMecTe OHU 00pa3yloT
MOHOUJIETUYECKYIO TPYIIY;

D) HWnpgurodepa Bxoaut B rpynny rosidl/Fabidae;

E) Baiiga BxoauT B rpynny commelinids;

F) LiBeTok ungurodepsl ABJASAETCA 3UMTOMOPPHBIM.
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3aganue ID 11 - 3 6as1a

O6was 0415 8cex 8apuaHmMo8 4acms 80Npoca:

I/IBBECTHO, 4TO Yy PACTHTEJbHOAAHBIX MJICEKOIIUTAKWIIUX MNHUHIIEBAPpHUTE/IbHAA CHUCTEMA, B
YAaCTHOCTU €é OoTAe/IbHbIe OpraHbl, OYeHb CJ0XXHO ycTpoeHbl. Ilepes Bamu Ha ¢oTo
npeACTaB/JieHa BHYTPEHHSSI MOBEPXHOCTb OJHOT0 U3 OTAE/JI0B TAKOT0 OpraHa.

[IpoaHa/mmM3upyiiTe npejcraBjieHHOe GOTO M AJIA KAKIAOT0 U3 CAEeAYVIOIIUX YTBEepPKAEHUMN
YKa)KUTe, SIBJISIETCS OHO BEPHBIM UJIM HEBEPHbIM:

Bapuaunm 1:

A) ITO BHYTpEHHSsISI IOBEPXHOCTb OT/ies1a “KHMKKA”;

B) 3TO BHYTpeHHss NOBEPXHOCTb ChI4yra, KOTODPbIM SBJSETCS CaMbIM OOJIbLUIMM OT/E€JIOM Y
»KBAYHbBIX MAPHOKOMNBITHBIX;

C) HU3oraena «cbluyr» NULA NonajaeT 06paTHO B MUILEBO/, HA IOBTOPHOE NepeKEBbIBAHUE;

D) CaMbIM 60/IBLIMM OT/EJIOM MHOIOKaMePHOT0 eJly/iKa y B3POC/bIX }KBauHbIX SIBJIseTCs pyber;
E) MHorokaMepHbIi eJy10K SIBJISIETCS 9BOJIIOLMOHHBIM NPUCIIOCO6IeHHeM JJIs1 IepeBapuBaHUs
pacTUTE/NbHBIX 6EJIKOB U CBOMCTBEHEH NpPe/iCTaBUTeNsIM ceMeiicTBa CBuHbIe (Suidae);

F) Pyo6el, ceTKa 1 KHMKKa UMEIOT 001llee Ha3BaHUe “IpeKeyAKOK”.

Bapuanm 2:

A) 3To BHYTpeHHsIs IOBEPXHOCTh OT/IEJIA «CETKa», U3 KOTOPOT'0 MPOUCXOAUT OTPhITUBAHUE MHIIH
JlJIsl TOBTOPHOT'O MepeKEBbIBAHUS;

B) Pyo6el, ceTKa 1 KHM)XKa UMEIOT 001llee Ha3BaHUe “NpePKeyAKOK”;

C) MHoOrokaMepHbIH JXeJyJIOK SIBJSIETCS 3BOJIOIMOHHBIM MPUCIOCOOJEHHEM [IJIsi CUHTe3a
He3aMeHHMbIX aMHUHOKHCJIOT U CBOWUCTBeHeH oTpsijaM 3aiineo6pa3ubie (Lagomorpha),
[TapHokonbITHBbIE (Artiodactyla), HemapHokonbiTHbIe (Perissodactyla);

D) W3 oTaena «cbluyr» MUIa MoNaAaeT 06paTHO B MUILEBO/, Ha TIOBTOPHOE NepeKEBbIBAaHUE;
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E) CaMbIM 60JIBIINM OT/I€JIOM MHOI'OKaMEPHOT'0 2KeJly/iKa y B3POCJIbIX )KBaUHBIX SIBJIsIeTCA py6eL;
F) 3To BHyTpeHHss NOBEPXHOCTb OT/ies1a “KHUXKKaA.

Bapuanm 3:

A) MHorokamMepHbId >KeJyJOK fBJSETCA 3BOJIOLMUOHHBIM MPUCHOCOOJEHUEM [Js1 CUHTe3a
He3aMeHUMMbIX aMMHOKMCJIOT W CBOWCTBeHeH oOTpsfaM 3auueobpasHble (Lagomorpha),
[TapHokonbiTHbIE (Artiodactyla), HenmapHokonbsiTHbIe (Perissodactyla);

B) MHcTHHHBIM XenyJKOM SIBJISIETCS CbIUYT;

C) /[lBmKeHHe NUILU B MHOTOKaMepPHOM »KeJlyJiKe OCYLeCTBJISIeTCS B I0CAe10BaTeJIbHOCTH: pyber
— CeTKa — IOBTOPHOE NepeXéBbIBaHUE — KHMXKKA — ChIYYT;

D) MHorokaMepHbIH ey 0K JJOMalllHeX KOPOBbI COCTOUT U3 3-X KaMep;

E) Y HoBopoxaéHHOrO Tesi€HKa pa3Mep py61ja 10 OTHOLIEHHUIO K APYTUM OT/ieJ1aM yBeJINUMBaeTCs
C BO3pacToM;

F) /lBuxkeHMe NUIIYM B MHOTOKaMEPHOM >KeJIyZlKe OCyLeCTBJSAETCA B 10C/1e0BaTebHOCTU: CbIYyT
— ceTKa — OTpbITMBaHHUe — KHWXXKa — pybel,.
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3aganue ID 12 - 3 6a/1a

O6was 0415 8cex 8apuaHmMo8 4acms 80Npoca:

H3BeCTHO, YTO CTPOEHHE ONpeJeIEHHOr0 OpraHa HanpsaAMyIo cBsA3aHo c ero pyHkuueii. [lepep,
BAaMH HAa pPUCYHKE CX€EMATHU4YHO n306pa>1céH OAHH U3 OPraHoOB II03BOHOYHbIX.

[IpoaHa/M3upyiiTe PUCYHOK M JAJIA Ka)KJOT0 M3 CJAeJyHIIUX YTBEPKIAEHUI YKaXKUTE,
SIBJIAE€TCS1 OHO BePHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) 3To pa3pe3 poTOBOM NOJIOCTU KOPOBBI;

B) MHorokaMepHbI# ey 0k cBoiicTBeHeH HE BceM TpaBosiiHbIM;

C) OcHoBHOe Ha3Ha4YeHUE ITOT0 OpTraHa - BbIBe/leHUe PO/IyKTOB MeTabo/iM3Ma U3 OPraHru3Ma;

D) 3To 4-x KaMepHoOe cep/lie MJIEKONUTAIIUX;

E) BxoaHoe U BBIXOZJHOE OTBECTHSI 3aKPbIBAIOTCS MPU MOMOIIM COUHKTOPOB, PEryJUpPyeMbIX
BereTaTUBHOW HEPBHOM CUCTEMOW;

F) 3To nmoJiblii MblllIeYHbIN OpTaH.

Bapuaum 2:

A) MHorokaMepHbIH KeyoK cBoicTBeHeH HE BceM TpaBosHbIM;

B) MHorokamepHbIil XXeJyJ0K JJIOMallHEN JIOUIaAu COCTOUT U3 4-X KaMep;

C) 3To MaTKa KpyIMHOT0 poraToro CKoTa;

D) 3TOT opraH COCTOUT U3 4-X KaMep;

E) BxomHoe W BBIXOZJHOE OTBECTHUSl 3aKPbIBAIOTCS MPU MOMOIIU COUHKTOPOB, PEryJUPYyEMbIX
BereTaTUBHOW HEPBHOU CUCTEMOWU;

F) 3To moJiblii MblllIeYHbIN OpTaH.

Bapuanm 3:
A) 3IT0 4-x KaMepHOe cepAle MJIEKOMUTAIOILUX;
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B) 3To paspe3 poToBOI MOJIOCTHU KOPOBBI;

C) MHuorokamepHbIil )kenyaok cBoiicTBeHeH HE BceM TpaBosiiHbIM;

D) MHorokamepHbIil XXeJyJOK JJIOMalIHEN JIOUIAAu COCTOUT U3 4-X KaMep;

E) /lBuxkeHHMe NUIIYM B MHOTOKaMEPHOM >KeJIyZlKe OCyLeCTBJSAETCA B 10C/1e0BaTeTbHOCTU: CbIYyT
— ceTKa — OTpbIrMBaHHWe — KHWXXKa — pybel;

F) MHorokaMepHbI xeNyI0K SIBJISIETCH IBOJIOLMOHHBIM IPUCIIOCOOJIEHUEM /111 IepeBapuBaHuUs
pacTUTeIbHbIX O€JIKOB U CBOMCTBEHEH Npe/icTaBUTeNsAM oTpsijia ['pei3yHbl (Rodentia).
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3aganue ID 17 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

WBaH-llapeBHY yCTPOMJI MeXAYHApPOAHBIN KOHKYPC KpPacoThl AJIA JIATYLWIEK U »Kab, 4YTOGbI
HaWTH CcpeJM HMX 3aKo/1iA0BaHHYI0 llapeBHy. B ¢uHa/1 BbIILJIO 5 KpacUBBIX, HO AA0BHUTHIX
NpeTeHeHTOK:

AMa30HCKada JKBagopcKas Kosnym6uiickas
JIByXIIBETHAsI JIATYIKA TpexuBeTHas JATyIIKa 30J10Tas JATYLIKA
(Phyllomedusa bicolor) (Epipedobates anthonyi) (Phyllobates terribilis)

JEPMOP®HWH H JIIMBATUAUH BATPAXOTOKCHH
AroHuct MIO-OIMMOUNAHDBIX €CeJIEKTUBHbLIXM arOHUCT I/IHI‘I/I6I/ITOp MHaKTUBALIUU
penenTopoB AllETUJIXOJIMHOBLIX peleIITOPOB [OTeHIMaI-3aBUCUMBbIX

Na*-kaHaJsioB
ApreHTHHCKad necoyHas Kosiopazckas pedHas

aba (Rhinella arenarum) »aba (Incilius alvarius)

APEHOBY®ATHH BY®OTEHUH

BiokaTop ATOHHUCT CEPOTOHUHOBBIX
Na*/K*-Hacoca peLenTopoB

l_[apeBnq 3HaJI, YTO I E€/JI0BATb AAOBUTDBIX JIATYHICK H »)kab oyeHb OIIaCHO, HO 3361)[]1, KaKue
NMPpU3HAKH OTPAaBJIEHHUA MOryT INOABUTHCA IIOCJIE€ 06H.(eﬂl/lﬂ C Ka)l(Z(Oﬁ U3 MNMPETCHAECHTOK.
Ilomorure ]_lapeBnqy BCIIOMHMHUTDb HX. AJIH KaxKaoro m3 cieayrommux YTBep)K,Z[eHI/lﬁ YKA>XuTe,
ABJIA€TCA OHO BEPpHBIM UWJIKM HEBEPHbLIM:

Bapuanm 1:

A) /JlepMopdUH BbI3bIBAET LIEHTPAJIbHYI0 OCTAHOBKY JIbIXaHHU, CYy?>KeHHe 3paYyKOB U 3all0phl;

B) 3nubaTtuiuH  BbI3BIBAaeT  IMOBBLILIEHHOE  CJAIOHOOT/EJIEHWe, CYJOpOrd, IOBBbILIEHHE
apTepUaJibHOIO JlaBJIeHHUs], MbILLIEYHbIM apainy;

C) ApeHoOydarvH BbI3bIBaeT IOBBIIIEHHOE CJIHOOT/EJEeHHEe, CYJOpOrH, MOBBILIEHHUE
apTepUaJibHOIO JlaBJIeHHUs], MbILLIEYHbIM apainy;

D) bBydoTeHMH BbI3bIBaeT LLleHTPAJIbHYO OCTAHOBKY JibIXaHMUS, Cy>KeHHe 3payKOB U 3aMophl;

E) bBaTpaxoTOKCHH BbI3bIBAaeT 3MPOPHI0, MAaHUIO, AUAPEID, [IpOKaHUEe KOHEYHOCTeH;

F) BydoTeHuH 1 no06Hble eMy NPOU3BOAHbIE TPUIITAMUHA BbI3bIBAIOT pacIlIMPEHHUE COCY/I0B.

Bapuanm 2:

A) BydoTeHuH BbI3bIBaeT 3iipopHIo, MAHUIO, UAPEID, APOKAHNE KOHEYHOCTEH;

B) /JlepMopduH  BbI3BIBaeT  MOBBIIIEHHOE  CJAIOHOOT/EJIEHWe, CyZOpOTH,  IOBbILIEHUE
apTepUaJibHOIO JlaBJIeHHUs], MbILLIEYHbIN apainy;

C) ISnubaTuMH BbI3BIBAET CEpJleYHble apUTMUH, Mapelo, FaJII0LMHALNY;

D) TeTpoaoTokcHH (4 pblObl Gyry) UMeeT aHaJOTUYHbINA 6aTPAaXOTOKCUHY MEXaHU3M [l CTBUS;
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E) bBaTpaxOTOKCHMH BbI3blBaeT CTOHKYIO JeNosisipusalyio KapAUOMHUOLMTOB C pa3BUTHEM
GUOPUNIALUY KeJTy[J0YKOB;
F) ApeHobOydarvH BbI3bIBaeT cepAeyHble apPUTMHUH, JHapelo, Ta/JIILUHAL U Y;

Bapuaum 3:

A) baTpaxoTOKCHH BbI3bIBaeT 3i$pOpUI0, MaHUIO, IMAPEI, APOKaHU e KOHEYHOCTEN;

B) SnubaTuauH BhI3bIBaeT cepJieuHble apUTMUH, IMAPEL0, TA/LIIOLMHALIMY;

C) /JepMopduH BbI3bIBAaeT LeHTPAJbHYI0 OCTAaHOBKY JAbIXaHUs, Cy>KEHHE 3PAaYKOB U 3alI0PhI;

D) ApeHoOydarvH MoxkeT NOTeHLIMaJIbHO UCNI0JIb30BAThCA /151 YHUUTOKEHUS PAKOBBIX KJIETOK;
E) /JlepMmopduH MOXKeT NOTEHLMAJbHO UCII0Jb30BaThCsl KaK 06€360/1MBaolLee CpesiCTBO;

F) BydoTeHuH BbI3bIBaeT 3MPOPUI0, MAaHUIO, IMAPEIO, IPO’KAaHUE KOHEUHOCTEH;
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3aganue ID 18 - 3 6as1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

KeHCKUH MEeHCTpya/IbHBIA LUKJI - 3TO CJA0KHbIA PU3N0/I0TrHYeCKUA MPOoLecC, COCTOALMMN U3
CUHXPOHU3UPOBAHHBIX LUK/JIWYECKMX HU3MEHEHHII B MNPOMEXKYTOYHOM TrOJIOBHOM MO3re,
SIMYHHUKAaX, MaTKe:

= (T =
R ®CT = OoMUKYIOCTUMYIHPYIOIIHI TOPMOH
e ol JIT JIT = moTenHU3UpyILIui rOpMOH
S
=2 @CT
oE STAN
o ——— ~
3peJblit OByIA0MA
TPeTHYHBIN 3
v Co3peBaonuii dbommkyn
N g ) domkyn 5
~ o & :
: o) g ’, O =
=
=~ S0
X : 3CTpOreH
Iponudepanus suaomMeTpusas  CeKpenus MaTOYHBIX XKeje3
3]
=
=
5
)
MeHcTpyanua  ®o/umMKy/asApHasA pasa OByaAnus JliorenHoBasA dasa

CoOTBEeTCTBEHHO, OTCYyTCTBUE MEHCTpyaLui (aMmeHOpesi) MOXKeT ObITh BbI3BAaHO NMAaTOJIOTHEN
NMPOMEXYTOYHOI0 MO3ra, AMYHUKOB WJIM MaTKH. /|11 BBIACHEHUS NPUYMHBI aMeHOpeH
NPOU3BOAAT PYHKIIMOHA/IbHbIE IPOOHI: C U30JIMPOBAHHBLIM BBEJAEHHUEM NPOrecTepoHa, JiM60
C MocJeJoBaTe/IbHbIM BBEeJAE€HUEM 3CTPOreHa U mnporecrepoHa. F'opMoHBI BBOJATCA B
OpraHu3M M3BHE, HO C PU3H0I0THYEeCKUMHU J03UPOBKAMMU U JJIUTETbHOCTHIO.

JJ151 KaXKA0ro U3 C/IeAYIIIUX YTBEPXKAEHUH YKAXKUTE, ABJIAETCSI OHO BEPHbIM WU HEBEPHBIM:

Bapuanm 1:

A) OTcyTcTBUE MEHCTpyallMd IOCJe U30JMPOBAaHHOTO BBEJ€HHS MpOrecTepoHa yKa3blBaeT Ha
CTOMKOE OTCYTCTBUE OBYJISILIMU 3peJIoro GOoJIJINKYIa;

B) Ilpu aTtpesuu (Hefopa3BUTHM) POJIIMKYJA BBEJlEHUE MpOrecTepoHa MPUBEAET K CKYAHbIM
MEHCTpyalUsIM U3-3a TUII03CTPOTEHUY;

C) HacrynseHue MeHCTpyaluUud NpPU NOCJAe[0BAaTEJbHOM BBEJEHUU 3CTPOreHa U MpOrecTepoHa
MO>KEeT BO3HUKATb MPU BbIPA)KEHHOW 3CTPOreHOBOM HEZJ0CTaTOYHOCTH;

D) OTcyTcTBHMe MeHCTpyalMU NpPH NOC/JAe0BaTe/JbHOM BBEJEHUHM 3CTPOreHa MU IMporecTepoHa
MOXKeT BO3HUKATb IIPU NAaTOJOTUU 3HJOMETPUS MaTKU;

E) TllosiBieHMe MeHCTpyaluHy NOCje 3CTPOreH-NporecTepoHOBOM NPOOKI MPU HU3KOM ypoBHe OCT
yKa3bIBaeT Ha NaTOJIOTUIO SUYHUKOB;

F) H36bITOYHaa NPOAYKIMS NPOrecTepoHa NpyU COXPAaHHOU NMPOAYKIIMU 3CTpOreHa — 3To GpakTop
pHUCKa 3JI0Ka4yeCTBEHHOU MpoJindepaluu KJeTOK 3HJ0MEeTpHS.

Bapuanm 2:
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A) HactynseHve MeHCTpyalMy NOcC/e U30JMPOBAHHOTO BBeJleHUsl NMpOorecTepoHa yKa3bIBaeT Ha
CTOMKO€e OTCYTCTBUE OBYJISLIMU 3peJIOT0 GOJITHKYIA;

B) HactymnjeHue MeHCTpyalUu NMpPU MOCTAE0BAaTEJbHOM BBEJEHHUU 3CTPOreHa U MporecTepoHa
MO>KeT BO3HUKATb IIPU N1AaTOJIOTUU 3H/A0METPHUSA MaTKUY;

C) TllosBaeHMe MeHCTpyalUHU OCJE 3CTPOreH-NPOrecCTepOHOBOM NPOOKI NPU HU3KOM ypoBHe OCT
yKa3blBaeT Ha NaTOJIOTHUIO IPOMEXYTOYHOI'0 MO3ra;

D) Ilpu cTOMKOM OTCYTCTBUH OBYJISAALLMH 3pesioro GoJI/IMKyJ1a BBeJleHUe IporecTepoHa NpuBeZeT K
CKYZHbIM MEHCTpPyal MM M3-3a TUII03CTPOTreHUY;

E) OtcyTcTBHe MeHCTpyal My noc/ie U30JMPOBaHHOIO BBeJeHUS IPOrecTePOHAa MOXKET BOSHUKATb
IIpY TUNIEP3CTPOreHUH;

F) HepocraToyHas mpoAyKLMs NporecTepoHa NpPU COXPAaHHOM MNPOAYKLMH 3CTPOreHa - 3TO
baKkTop pucKa 3/10KaueCTBEHHOH Npoindpepanu KJIeTOK IHJ0MEeTPHUS.

Bapuanm 3:

A) OTcyTcTBHE MEHCTpyallMd NpU IOCJAeJ0BaTeJbHOM BBeJeHUM 3CTpPOTeHa U INporecTepoHa
MOXXeT BO3HUKATh IIPY N1AaTOJIOTUH 3HJOMETPUSA MATKU;

B) OrtcyTcTBHe MeHCTpyauuu nocje HM30JUPOBAHHOIO BBeJEHUS NMpPOTrecTepoHa yKa3blBaeT Ha
CTOMKOE OTCYTCTBHE OBYJIALUU 3pesioro GoJJINKYJIa;

C) OrcyTcTBHe MeHCTpyaLMH 110CJIe U30JIMPOBAHHOTO BBeleHHUS IPOrecTepoHa MOXKeT BO3HUKATh
IIpY TUIIeP3CTPOreHUH;

D) HacrtynjieHMe MeHCTpyalMuu NpPU MOCJe[0BaTeJbHOM BBeJleHUU 3CTPOreHa U MporecTepoHa
MOKeT BO3HUKATD [IPU BBIPAX)KEHHOW 3CTPOreHOBOW HeZJOCTAaTOYHOCTH;

E) IllosiBaeHue MeHCTpyaluHy OCJe 3CTPOreH-NPorecTepOHOBOM NPOOKI NPU HU3KOM ypoBHe OCT
yKa3blBaeT Ha IaTOJIOTUIO AUYHUKOB;

F) HepocraToyHasa npoaykuus HporecTepoHa IpU COXPAaHHOM MNPOAYKLHH 3CTPOTeHa - 3TO
dakTop pHUCKa 3/10KayeCTBEHHOU Nnposindepanuu KIeTOK 3HJ0MeTpHUs.
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3aganue ID 22 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHKe noKa3aH >XM3HEeHHbIW IMKJ KopoHaBupyca SARS-CoV-2. /I/i1 NpOHUKHOBEHUS B
KJIETKYy BHPYC CBOMM S-6eJIKOM B3auMogeucTtByeT ¢ 6eskoM ACE2, pacnosiokeHHbIM Ha
MeMOpaHe kJjJeTKU. Kpome Toro, s cIMIHMA BHUpyca ¢ MEMOPAHOM KJIETKM HEO06XO0AUMO
pacuienyieHue BHPYCHOro S-6esiKa KJjeTO4YHOWM mnporerHaszou TMPRSS2. B puTomiasme
NPOUCXOAUT TPAHCAALMA BHUPYCHBIX NOJUIPOTEeMHOB ppla u pplab, KoTopble 3aTeM
Hape3anTCcAd BUPYCHBIMHU NPOTEMHA3aMHM HA OTJe/IbHble HeCTPYKTYpPHble O€eJIKH, 4YacTbh U3
KOTOpbIX o6pa3yeT BUpPYyCcHYI0 PHK-moaumepasy (RARp), ocymecTBAAOIIYI0 peniMKaLIo
BupycHoii reHoMHoi PHK u cunTe3 BupycHbix MPHK. CuHTe3 BupycHbix PHK wngetr B
ciellMa/IbHOM peIVIMKaTUBHOM KOMINApTMEeHTe, KOTOpbIA COOUpaeTcA B KJeTKe IOj
JelicTBUEeM BHPYCHBIX 6eykoB. [locje TpaHCIALMHM BHUPYCHBIX CTPYKTYPHBIX O0€JIKOB
IMPOUCXOJUT COOPKA BUPHMOHOB, KOTOpPble MOKMAAKT KiaeTKy. PacmindppoBka a66peBuaryp:
ORF - otkpsbiTasa pamkKa cuuTbiBaHUsl, ERGIC - koMnapTMeHT, BK/IIOYaKOLMA Be3UKYJIbl OT
3HAOIIa3MAaTUYECKOro peTUKYJIyMa, HanpaBJ/gwlecsa B KoMivieKc ['osbaxu.

SARS-CoV-2
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PaccmoTpuTe cxeMy M pelmmuTe, Kakve BellleCcTBa MOIYyT HCHO0JIb30BaThbCid B KadecTBe
NpenapaTos, 6JIOKUPYOIIHX )KU3HEHHbIN UK SARS-CoV-2? [l11 KaXKA0ro npe/ja0KeHHOro
BelleCTBA YKa)XKuTe, MOAXOAUT OHO (OTMeTbTe, KAK «BEpPHO») WM HeT (OTMeThbTe, KakK
«HEeBEpPHO»):

Bapuanm 1:
A) AHTUTeNa, 6JIOKUpYIOLIHEe S-0eJ0K;
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PactBopumMas ¢popma BHeKJIeTOUHOTO JoMeHa ACEZ;
MHrubutopsl B3aMMoAeNCTBUSA HyKJIeoKancugHoro 6eska ¢ PHK;
AHTUOHOTHUK NEHULUIJIMHOBOTO PS/ia;

HUuruourtopsl BupycHor JJHK-3aBucumont PHK-nosnMepassbi;
AHTHTeNa, 6i0KUpyOIKe BUpycHyto PHK.

Bapuanm 2:

BemecTBa, MHTMOUpYOLIMeE TOJIBKO 06pPaTHYIO TPAHCKPUIITA3y;
UuruouTtopsl BupycHor PHK-3aBucumon PHK-nosinmepa3ssbi;
MHru6uTOpHI BUPYCHBIX IPOTEHNHA3, HAape3alIUX OJUIPOTENHBI;
Anbda-aMaHUTHUH - UHTUOUTOD KJIeTouHOM PHK-nmosmmepassr II;
UuruouTtopsl nporerHasbl TMPRSS2;

AHTHTeNa, 60KKpYyOIKe BUpycHyto PHK.

Bapuaunm 3:

A)
B)
)
D)
E)
F)

Muru6utopsl BupycHoi PHK-3aBucumoi PHK-nosinmepassi;
BeujecTBa, nHru6Mpyrouue Toabko JAHK-nonumepasy;
Wuru6urtopsl BupycHoi JIHK-3aBucumoi PHK-nosnmepassr;
Anbdpa-aMaHUTUH - UHTHOUTOP KJIeTouHoU PHK-nmosmmepasei I1;
PactBopumasi ¢opma BHek/sieTouHOro AoMeHa ACEZ;
AHTHOMOTHUK NEHULIUJIJINHOBOTO psjia.
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3aganue ID 23 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

Ha pucyHKke noka3aH MeXaHHM3M peaKLuM, KaTaJiusupyemoil ¢pepMmeHTOM X U MMeOLIell TPpU
OCHOBHBIX 3Tama (1, 2, 3). Jaa mpocrotbl oT ¢epmeHTa X MNOKa3aHa TOJIbKO 4acCTh
NOJIMNIENTUAHON LielH € OCTaTKOM jin3vHa (Lys) B akTUBHOM LeHTpe. TakxkKe AJ1A NPOCTOTHI
HEKOTOpble 4YacTH NOKa3aHHbIX Ha PUCYHKe MOJIEKYJl 3aMeHeHbl OykBouWl «B». CTpesku
II0Ka3bIBAlOT MNepeMelleHHsl 3JIEKTPOHHBIX MNap, BOJIHMCTbIe JIMHUM - MNPOAOJKEeHUe
NMOJIMMEPHBIX MOJIeKyJ/l. 0opaTuTe BHMMaHHUe, YTO Ha 3Tane (1) BbICBOO0XKAAeTCA NOGO0YHBIN
NPOAYKT Y, CTPYKTYpPa KOTOPOro He MOKa3aHa.
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PaCCMOTpI/ITe ME€XaHHU3M pEeaKIMUd U YVKAXKUTE AJIAd KAXKAOro yTBEpPKACHHUA, ABJIACTCA OHO
BE€PHbIM UJIK HEBCPHDbIM:

Bapuanm 1:

A) CBa3y, NoKa3aHHble NYHKTUPHBIMU JIMHUSIMHY, [10 CBOEM NIPUPO/ie ABJAKTCA KOBaJeHTHBIMY;
B) ®epmeHT X - 3T0 /IHK-/11rasa;

C) MousekynaaY - 3To afieHo3uHMOHOdochaT;

D) 3HakoM «?» 0OTMe4eHO MPOA0KEHUE MOJIEKYJIbI B CTOPOHY 3'-KOHII3;

E) ®epmeHT X - 3T0 PHK-nosmmepasa;

F) ®epmeHT X HeobxouM A1 npouecca pernyiukayuu JHK.

Bapuanm 2:

A) CBs34, NOKa3aHHbIEe NYHKTUPHBIMU JIMHUSIMHU — 3TO BOJOPO/IHbIE CBSI3H;
B) MounekyaaY - aTo ageHo3uHaudocdat;

C) ®epmMeHT X y4acTByeT B IIpoLiecce TPAHCKPUIILIUY;

D) 3HakoM «?» 0OTMedeHO MPOA0/KEHHE MOJIEKYJIbI B CTOPOHY 5'-KOHIIa;

E) ®epmeHT X - 3T0 /IHK-nos1nmepasa;
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F) ®epwmeHT X - 310 /IHK-/1Mrasa.

Bapuanm 3:

A) ®epmenT X - ato JHK-nonumepasa;

B) MounekyaaY - 3T0o aieHO3UHMOHOpOCHaT;

C) 3HakoM «?» OTMe4YeHO NPOJ0KEHUE MOJIEKYJIbl B CTOPOHY 3'-KOHILIA;

D) ®epmeHT X - 3T0 PHK-/11raza;

E) CBf3u, mOKa3aHHble MYHKTUPHBIMU JIMHUSMH, [10 CBOEH NPUPO/ie SBISAIOTCSA KOBAJIEHTHBIMY;
F) ®epmMmenT X yyacTByeT B npoliecce TPaHCKPUIIUHU.
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3aganue ID 28 - 3 6as1a

O6was 0415 8cex BapuaHmMo8 yacms 80Npoca:

B Hayasie XX BeKa BO3HHMKJIa HOBas OTPac/ib >)KMBOTHOBO/JCTBA - pa3Be/JeHUe NYLIHbIX 3Bepei
B HeBoJle. /l/11 opraHu3anuu 3sepodepMsl 0 pa3BeeHUI0 aMepUKaHCKUX HOPOK (Neovison
vison) »KMBOTHBIX OT/IaBJIMBAJIM B AUKOM IPUPOAeE U IOMeLLaIH B 3apaHee NOAT0TOB/IeHHbIe
e bl (KJIeTKH i NyIHbIX 3Bepei). CpeJy HOPOK KJI€TOYHOr0 coJep:KaHMs YeI0BeK BeJl
HCKYCCTBEHHbIM OTOGOp, OCTaBJIAA AJIsd Pa3MHOKEeHHMs o0co6el, HMeWIHX caMble
KayeCTBeHHble IIKYPKU M JAI0IMX XOpomMd HNpumiioA. Ilapel As CKpeliMBaHHUA TOXe
noAGHpa/l 4YesoBeK. Bckope HOPKOBOJBI CTa/iM COOGWIATh O POXKAEHHUH JeTeHbIlei
HeOOBbIYHBIX OKpAcoB. [Ipyyém AeTeHbIIIN OAUHAKOBOro ¢peHOTHIA 32AYaTyI0 POXKAAJIUCh HA
pa3HbIX 3BepodepmMax, MeKAy KOTOPbIMM HHMKOrJAa He ObLJI0O OOMeHAa HOpKaMH. Takux
JeTeHblllell BbIpAllMBAJId C OCOObIM BHHMMAaHMEM M OCTaBJAAJHA AJA Pa3sMHOXKEHUS.
BrocsieACTBUM OHU CTAJ/IM POJOHA4Ya/IbHUKAMU LBETHBIX NOPOJ, HOPOK. Kakue yTBepKAeHUA
BEPHO OGBACHAIOT NMOABJIEHHE HA 3BepodepMax HOPOK C HOBBIMU, HEU3BECTHBIMU B JUKOM
NpUpoAe, OKpacaMu. JI/is1 KaXKAOro M3 CJIeAyKIUX YTBEPXKAEHUHN YKa)KUTe, ABJISeTCS OHO
BE€PHBIM WJIM HEBEPHbIM:

Bapuaunm 1:

A) Tlpu opraHusauuu 3BepodpepM y HOPOK MPOUCXOAHWI Apeiid reHoB, yBeJTUYMBABIIMNA YaCTOTHI
pelLleCCHBHBIX aJlIeiel, KOTOpbIe OTBEYAIOT 32 HOBble BAPHAHTbI OKPACKH;

B) B npupojHbIX NOMyJSILUSAX HOPOK MPUCYTCTBOBAJIM Pa3HOOOpa3Hble pelecCCUBHbIE aJlJIeH,
BO3HUKIIME B pe3y/bTaTe eCTeCTBEHHbIX MYTallMi, HO YacTOTA UX BCTPEYAeMOCTHU ObLIa OYeHb
HU3KOH, MO3TOMY B JWKOH MNpUpPOJe OHM B OCHOBHOM BCTPEYAJIUCh B TETEPO3UTOTE, a B
HCKYCCTBEHHOMU MOMYJISIIIMU BBIIIJIM B TOMO3UTOTY;

C) B mpupoAHbIX MOMyJSANUAX MyTallMH, BJAMAIIIME HA OKpac IIEPCTH, He BO3HUKAIM H3-3a
JIeMCTBUS eCTECTBEHHOT'0 0TOOPA;

D) UYesoBek orpaHuuYMBa/sl CBOGOJY CKpeLIMBaHHUs, YTO CJAy4alHbIM 06pa3oM yBeJHUYHUBAJIO
BEPOSITHOCTb POXKAEHUS PELECCUBHBIX TOMO3UTOT;

E) HckyccTBeHHBIH O0TOOP, MPOBOAUMBIN YeJOBEeKaM, CTa/l TPUYUHON BOSHUKHOBEHHUS GOJIBLIOTO
KOJIMYeCTBA HOBBIX MYy TalLUK;

F) Ha pa3Hbix 3BepodepmMax cosepkaHHe HOPOK B wiefax (KJIeTKax JJIs COJepP>KaHHUsl MyLIHbIX
3Bepeil) 6bLJI0O OPraHU30BAHO OJMHAKOBO, YTO CTaJI0 NMPUYMHON BO3HUKHOBEHHUS OJIMHAKOBBIX
MyTalHH.

Bapuanm 2:

A) YesioBek ellle He MMeJl OMNbITA pa3Be/leHUs HOPOK B HEBOJIE U HE MOT CO3/aThb *XUBOTHBIM
ONTHUMaJIbHbIE YCJ0BUSA JJIS >)KU3HU U Pa3MHOXKEHHU S, HEONITUMaJIbHbIE YCJI0BUS COJEepKaHUs CTalIU
NPUYUHOM PE3KOr0 YBeJUYEHHUS KOJIMYeCTBA MyTalUK;

B) YesoBek orpaHuuuBaj CBOOGOJY CKpeUMBAHUS, YTO CJAy4YalHbIM 006pa30M YBeJHMYHUBAJIO
BEPOSATHOCTb POXKJEHHUS PelleCCUBHBIX TOMO3UTOT;

C) HckyccTBeHHbIe MOMYJSALMU Ha 3BepodepMax UMeSd Malyl0 YUCJIeHHOCTb, YTO MOBbIIIAJIO
BEPOSTHOCTb POJCTBEHHOT'O CKPEIlMBaHHUS U POXKJEHHUS PelleCCHBHBIX TOMO3UTOT;

D) MHckyccTBeHHbIM 0TOOD, IPOBOJAUMBIN Yes0BEKAM, CTaJl IPUYMHOW BOBHMKHOBEHUS 60OJIBILOTO
KOJINYeCTBA HOBBIX MYTalUH;

E) B mnpupojHbix nonyjisiiuax MyTallU{, BJAMUSIOIIME HA OKpacC WIEPCTH, He MOJJepPKHUBAIHCh
€CTeCTBEHHbIM 0TO60POM, IO3TOMY YaCTOTA BCTPEUYAEMOCTH pelieCCUBHBIX asljieiel Oblaa HU3KOH;
F) B uCKycCTBEHHBIX yCIOBUSX Yy HOPOK MOJIHOCTBIO OTCYTCTBOBaJsia 60pbba 3a CylecTBOBaHUE,
YTO BbI3BaJIO YBeJIMUEHUE KOJIMUYECTBA HOBbIX My TalMil.

Bapuanm 3:

A) B HCKyCCTBEHHBIX YCJIOBHUSX Y HOPOK IOJIHOCTBIO OTCYTCTBOBasa 60pb6a 3a CyllecTBOBaHHUE,
YTO BbI3BAJIO YBEJMYEHHE KOJIMYECTBA HOBBIX My TaI[UH;
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B) YesoBek orpaHuyuBaj CBOGOJAY CKpeUMBAHWS, YTO CJAy4YalHbIM 06pa30oM YBeJHWYHUBAJIO
BEPOSITHOCTb POXK/I€HHUS PelleCCUBHBIX TOMO3UTOT;

C) MHckyccTBeHHble MonyJsUU Ha 3BepodepMax MMesrd MaJyK YUCAEHHOCTb, YTO MOBbIIIAJIO
BEPOSITHOCTb POJCTBEHHOI'O CKPEIIMBAHUSA U POXKAEHUS PelleCCUBHbBIX TOMO3UTOT;

D) B npupoJHbIX MNONyJSLUSIX MyTallu{, BJAMUSIOIIME HA OKpacC IIEPCTH, HE BO3HUKAJIU MU3-3a
JIeCTBUS €CTeCTBEHHOI'0 0TO60Pa;

E) Ilpu opranusauuu 3BepodpepM y HOPOK NPOUCXOAU Jipelid reHOB, YBeJUYUBABIIMHA YaCTOThI
peleCCUBHBIX aJsliesield, KOTOPble OTBEYAIOT 32 HOBble BApUAHThI OKPACKH;

F) B npupojHBIX MONyJasSUMUAX MyTallMd, BJAMSION[ME HAa OKpacC IIEPCTH, He MOJJepPKHUBATHCh
€CTeCTBEHHBIM 0TOOPOM, TI03TOMY YaCTOTA BCTPEYAEMOCTH PELIECCUBHbIX aJljiesiell Obljla HU3KOU.
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3aganue ID 29 - 3 6a/1a

O6bwas da5 8cex sapuaHmMos yacmv 80nNpoca:

IOHBIN HAaTYpa/IMCT ONMChIBAJI IPOLECC Nepejayy HAC/IeACTBEHHOCTH B KJIeTKaxX Ha mpuMepe
aMepHKaHCKOM HOpPKHU (Neovison vison), HO AONMYCTUJI OINMOKHU. 3HAA, YTO Y aMEPUKAHCKOM
HOPKU B JUIUIOUAHOM Ha6ope 30 XpoMoOCOM, JJisl Ka)KAO0r0o U3 CJAeAyHIHMX YTBepKJeHUun
YKa)KUTe, IBJISIETCSI OHO BEPHBIM UJIM HEBEPHBIM:

Bapuanm 1:

A) B unTtepdasze S kosnuectBo Mosiekys reHoMHoU [IHK He nsmeHnsercs;

B) BunTepdaze G2 B k1eTAX aMepUKaHCKON HOPKU cofiepkuTca 60 Mosieky1 reHoMHou [JHK;

C) VY amepukaHckoU HOpKMU B MeTadasle NepBOro JejleHUH Melo3a M0 3KBaTOPy BbICTPaUuBaIOTCA
15 6UBaJIEHTOB;

D) B npodase muTo3a npoucxogut penyuukauusa reHomHod [IHK, B pesysbTaTe yero K KOHIy
npodasbl KJIeTKHU cogepkaT 60 Mosiekys reHoMHo# JJHK;

E) B meradase MuTOo3a ByXpOMaTH/Hble XPOMOCOMBI BBICTPAUBAKOTCA 110 3KBATOPY KJIETKH;

F) TIlocne nepBoro geneHusi Melo3a B KJeTKax aMEPUKAHCKON HOPKU cofepkuTcs 30 MoJiekyn
reHoMmHou JIHK.

Bapuanm 2:

A) BuHTepdase S konmyecTBO MoJsieKyJs reHoMHol JIHK yaBauBaeTcs;

B) Ilocne nmepBoro geseHuss Mero3a B KJIeTKaxXx aMEPUKAHCKOM HOPKHU cofepkutcs 30 MoseKyJs
reHoMHoM JIHK;

C) Mex/ay nepBbIM U BTOPbIM JieJIeHUEM Meil03a MPOUCXOAUT WUHTepdasza, COMPOBOXK/IA0LIASAC
periMkauuei reHomHou [IHK;

D) Y amepukaHCKOUM HOpKHU B MeTadase MepBOro JieJleHUi Meio3a o 3KBaTOpy BbICTPAaUBAIOTCS
15 6MBaJIEHTOB;

E) Bo Bpems Melio3a HyKJ/IeOTH/IHAs OCTAeL0BaTeIbHOCTb KaXJ,01 U3 MoJsieKyJ1 reHoMHoU /IHK He
VM3MEHSEeTCs;

F) B unTtepdaze G1 B comaTUUeCKHX KJIETKaX aMepPUKAHCKOM HOPKU cofepxkuTcsa 30 MoJsieky.
resHomMHou JTHK.

Bapuanm 3:

A) BuHTepdase S kosmyecTBO MoJsieKyJs reHoMHOM /IHK He usmensiercs;

B) B npodase muTosa npoucxoaut pemvkauusa reHoMHod /IHK, B pe3sysnbTaTe yero Kk KOHIY
npodasbl kjeTKU cogepxat 60 mosekys reHoMmHou [JHK;

C) B wMeTadaze MUTO3a AByXpOMATH/AHbIE XPOMOCOMbI BbICTPAMBAIOTCS M0 9KBATOPY KJIETKU;

D) MexAay nepBbIM U BTOPbIM JleJleHHEM Meko03a NMPOUCXOAUT MHTepdasza, CONPOBOXKAAIAACS
periMkauuei renHomHou [AHK;

E) BunTepdaze G2 B k/1eTAX aMepUKAHCKON HOPKU cofiepkuTcsa 60 mosieky1 reHoMHou JJHK;

F) Bo Bpems Meli03a HyKJ/IeOTH/IHAs MOC/I€[0BAaTEIbHOCTb KaXJ,01 U3 MoJsieKyJ1 reHoMHoU /IHK He
HW3MEHSETCs.
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3aganue ID 32 - 3 6as1a

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

Bupyc SARS-CoV-2 sABsAeTcA NPUYMHOM MNPOAO/DKAKUIEHCS TIJI06a/JIbHOM BCHOBIWIKHA
KOPOHAaBHUpYCHOro 3a6osieBanuss COVID-19. [lpyrue BUpyCbl TOH Ke (UIOreHeTUYeCKOH
rpynnsl 6bLJIM OTBETCTBEHHBI 3a NpeAblAyliie perioHa/JbHble BCIBIMKH, BKIW4YasAa SARS u
MERS. SARS-CoV-2 wuMeeT 300HO3HOEe IIPOUCXOXKAEHHEe, aHAJIOTMYHOEe BHUpycCcaM-
BO30yAUTE/JISIM 3TUX MpeAbIAyINUX BcenbilieK. [loBTopsAmwlieecs BHeJpeHHMe BHUPYCOB
JKUBOTHBIX B 4YeJ/IOBEYECKYH MNONyJIALUI, INpUBOJsdllee K BCOBIIIKAM 3a00/1eBaHUH,
IpeAnoJiaraeT, YTO NOA00HbIE 3NIUAEMUHU B OyAyLieM Her36e:KHbI. TakuM 06pa3oMm, usyuyeHue
NPOUCX0XKAEHUS U NpoAo/DKawiencsa 3Boawnuu SARS-CoV-2 aaet BakHy0 MHPpOpMaLMIO
AJI NOATOTOBKM K OyAyILIUM BCHObILIKAM M UX NpeaoTBpalleHu0. Huxke npeacrasiieHsl ABe
W/JIIOCTPALMM U3 Pa3HbIX UCTOYHHUKOB 006 3Bo 100U SARS-CoV-2. Ha nepBoii ninlocTpanuu
U300pakeHbl 4YeThbIpe OCHOBHBIX pOJAa ceMelcTBa KOpoHaBupycoB (Coronaviridae),
CWJIYy3TaMH 0003HaYeHbl XMBOTHbIE - X03f€Ba BHUpYycCa, a PO30BbIM HWIPpUPTOM - BUPYChI
yesioBeKa. Ha BTopoi - 60/iee noApoGHbIe JaHHbIe A poaa Betacoronavirus, K KoTopomy
oTHocuTcsa M SARS-CoV-2. B Heil oOGpaTuTe BHHUMaHUE Ha AJIMHY BeTBeH, sBJsIOULIENCS
rpapu4ecKuM OTOOpaKeHHeM [AUCTAHLUNA MeXKAYy MNO0C/JAe[0BaTe/JIbHOCTSIMU: 4YeM BbIlIe
AUCTAHLMA, TeM 60Jiblle Pa3/IMYMHA HAKOIJIEHO MeX/AY NO0C/1eA0BaTe/IbHOCTSMHY, YTO MOXKET
rOBOpUTh KaK O OBICTPOM HAKOIUIEHUM H3MEHEHUHW MO0 JAelCTBUEeM OTO6O0pa, TaK M O
NOCTENEeHHbIM HAKOIJIEHUM B TeYeHUHM OOJIBLIOro NMPOMeXXyTKa BpeMeHHU. TaKk WM HMHaye,
AUCTAHIMI0 MOXKHO pacCMaTpUBaTh B KayeCcTBe Mepbl POACTBA MeXAy H3y4YaeMbIMU
rpynmnamu.
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l'lpoaHaJInsnpyﬁTe NnpeacCTaBJ€HHbIC CX€MbI U AJIA KaXKAO0r'o u3 CJIeAyriux YTBep)K,ZI,EHI/lﬁ
YKAXKHUTE, ABJIA€TCA OHO BEPHbIM UJIX HCBEPHbIM:

Bapuanm 1:

A) SARS-CoV-2 - He eAMHCTBEHHbBIM BUPYC U3 poja Betacoronavirus, nopaxar1uui 4eJ0BeKa;

B) KopoHaBupycs! setyyux Mbiuiei (bat-related coronaviruses) v nanrosimHoB (pangolin-related
coronaviruses) Hau6oJiee pogcTBeHHbI SARS-CoV-2;

C) Bo Bcex pognax cemeiictBa Coronaviridae BcTpeudaroTcsi BO30yAuTe M 3a60/IeBaHUN YeI0BEKA;
D) /[ns Bcex BUpycoB ceMeiicTBa Coronaviridae xo3sieBaMU IBJSIIOTCS TENJIOKPOBHbIE YKUBOTHBIE;
E) KopoHaBUpyChl MOTYT OTHOCUTEJIBHO JIETKO MEHATH X0351€B B X0/l€ 3BOJIIOLUY;
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F) Bupyc MERS-CoV saBisieTcs 6ojiee 6JIM3KUM poACTBEHHUKOM BUpycy SARS-CoV-2, yeM BUpyc
SARS-CoV.

Bapuanm 2:

A) KoponaBupycsl JeTyuux Mbliielt (bat-related coronaviruses) u nanrosuHoB (pangolin-related
coronaviruses) Hau6oJiee poactBeHHbl SARS-CoV-2;

B) SARS-CoV-2 - mepBbId OTKPBITBIM KOPOHABUPYC 4YeJIOBEKA, UYbUM OJIMKAWUIIUMM HW3BECTHBIM
POJCTBEHHUKOM SIBJIIETCS KOPOHABUPYC, NOPAXKAIOLUHI JIETYyYUX MbILIEH;

C) Bo Bcex pogax cemeiicTBa Coronaviridae BcTpe4yaroTcs BO36yauTe M 3a00/ieBaHUM Ye/0BEKA;
D) llpeacraButenu ceMmeilcTBa Coronaviridae crmoco6Hbl OTHOCUTEJBHO JIETKO MEHSTb XO3§€B,
nepexo/isl laxke Ha NpeiCTaBUTeJIed APYyroro KJjaacca;

E) SARS-CoV-2 - He efMHCTBEHHbIN BUPYC U3 poja Betacoronavirus, nopaxaruun 4eJ0BeKa;

F) Bupyc MERS-CoV saBisieTcs 60siee 6/M3KUM pojcTBeHHUKOM Bupycy SARS-CoV, ueM BupycC
SARS-CoV-2.

Bapuaum 3:

A) Bupyc SARS-CoV saBasieTcs 60Jiee 6JIM3KUM poAcTBEHHUKOM BUpycy SARS-CoV-2, yem BuUpycC
MERS-CoV;

B) KoponaBupycel jieTy4yux Mbiiei (bat-related coronaviruses) u nanrosuHos (pangolin-related
coronaviruses) Hau6oJiee poactBeHHbl SARS-CoV-2;

C) /[nsa Bcex BupycoB ceMeiicTBa Coronaviridae xo3sieBaMU SABJSIIOTCS TENJIOKPOBHbIE XKHBOTHBIE;
D) KopoHaBUpyCbl MOTYT OTHOCUTEJIBHO JIETKO MEHSATH X0351€B B X0/I€ 3BOJIIOIUY;

E) IllpeacraButenu ceMmeilcTBa Coronaviridae cnoco6Hbl OTHOCUTEJIBHO JIETKO MEHSITh XO3fI€B,
nepexoss Jaxke Ha IpecTaBUTeer Jpyroro KJjaacca;

F) SARS-CoV-2 - mepBbIid OTKPBITBIM KOPOHABUPYC 4YeJIOBEKA, UYbUM OJIMKAWIIMM HW3BECTHBIM
POACTBEHHUKOM SIBJISIETCS KOPOHABUPYC, NOPAXKAIOIUHI JIeTYYUX MbILIEM.
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Tun saaaﬂm‘/i B. Baﬂaﬂﬂﬂ Ha COIIOCTAaBJIEHUE J3JIEMEHTOB

B 3aaHuAX JaHHOM YaCcTH y4aCTHUKAaM Heo6X0JMMO NPOaHaIM3UpOBaTh pa3inyHble poTorpadpuy,
PUCYHKH, CXeMbl (0OTMedYeHbl apabCKMMU IMdpaMHU) U CONIOCTABUTh UM 3JIEMEHTHI U3 [IBYX CIIMCKOB,
IpUBeJleHHbIX HIKe (OTMeuyeHbl JIATUHCKUM OyKBaMU U pUMCKUMHU LuppaMu). B kauecTBe oTBeTa
B KaX/JOM 3aJJaHMM YYaCTHUKHM JOJDKHBl IPOBECTH CTPEJKH MeXAy CONOCTaB/seMbIMU
3JleMeHTaMH.

CucreMa OLl€eHKMH:

3a KaxJj0e BepHO YKa3aHHOe COOTBETCTBUE MeXAY 3JieMeHTaMUu 1 u 2 pAfoB Uau 2 U 3 pAaLoB
y4acTHHUK noJjaydaet 0,5 6asia.

3a KaxkJloe HeBepHOe cooTBeTCcTBUE — 0 6asIoB.
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3aganue ID 35 - 5 6a/1710B

Bapuanm 1

B XoA4ae€e 3BOJIOIHUHA Y MHOI'HX IIBETKOBbBIX paCTEHI/lﬁ C(l)OpMHpOBaJII/ICb l'lpPICl'lOCOﬁJIeHl/Iﬂ AJIA
B3aMMO/eCTBUSA C onpeAe/IéHHBIM TUIIOM onbuIuTe . PaccmoTpuTte poTorpaduu nBeTKOB
nJin COI.(BETI/II‘/i U COOTHECHUTEC UX C OCHOBHBIM XdPAKTEPHBIM AJIfd HUX THIIOM OIIBIJIUTEJIA U
l'lpPlCl'lOCOﬁJIEHI/IHMI/l AJIA IPUBJICYECHHUA 3TOr0 ONnblJIMTEJIA:

CnMCcoK onbuIMTe el (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE TUIIbI ONbLIUTE/EeH):
A) IlepenoHYaTOKpBLIbIE;

B) /lHeBHble 6a604YKH;

C) HouHble 6a604KH;

D) Myxuy;

E) I[ITuusr;

F) JleTy4yue MbllIy;

CnuMcoK MNpUCNOCOGJeHU I[BeTKa (CNHMCOK HU30bITOYEH - B HeM €eCTh JIMIIHHEe
XapaKTepUCTHKH):

[) lBeTku sipkue akTuHOMOpdHbIe. HekTap 06MJIbHBIH, I'IyOOKO ClIpsiTaH B TPyOKaxX BeHYMKa
WM wnopuax. IIpUcyTCTBYIOT yKasaTeJu HeKTapa. LlBeTKM pacnyckaloTcsa [OHEM U
3aKpbIBAIOTCA HOYbIO, UMEIOT CJIA0bIH 3anax;

I[I) liBeTku Gesible UK c1abo okpauleHHble. HekTap riiyboko cnpsTad B Tpy6Kax BeHYMKa WU
Hmnopuax. YkasaTeJu HeKTapa OTCYTCTBYIOT. LIBeTKM pacnycKalTcs Be4epoM UJIM HOYbIO U
VMCTOYAKT CUJIbHBIU C/IaJIKOBAThIA apoMar;

[II) LiBeTKH SIPKO OKpallleHbl B KpPacHbIA WM OpaHXXeBblH, 3uromopdHbie. HekTap riy6oko
CIpATaH B IPOYHOM OKOJIOLBeTHUKe. l|BeTeHMe yTpeHHee, apoMaT OTCYTCTBYET;

[V) LlBeTku sipkue, *KeJTble WU CUHUE, 3UTOMOPHBIE C MOCAA0YHON MJIOLAAKOM, MPOYHbIE.
HekTap cnpsiTal, HO Her/1y60ko. ECTb yKa3aTe/id HeKTapa;

V) liBeTkM GeJsible MU KpeMOBble, KPyIIHble C IPOYHBIM OKOJIOLLBETHUKOM U LIBETOHOXKOM.
HekTtap o6uibHBIN. lIBeTKHM pacnyckalTcad BedepoM WJIM HOYbI0, UMeKT (QPYKTOBBIH,
THUJIOCTHBIN, 6pOU/IbHBIM 3allaX U/ 3anax MJIeCEHU;

VI) LlBeTku TEéMHbIE, KOpUUHEBO-NypnypHble. HekTap oTcyTcTByeT. L[BeTKM UCTOYAIOT 3amax
pasJiararouerocst 6eJika.
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3aganue ID 35 - 5 6a/1710B

Bapuanm 2

B Xo04a€ 3BOJIOLIHUHA Y MHOI'MX IIBETKOBBIX paCTEHI/Iﬁ C(l)OpMPIpOBaJIl/ICb HpHCHOCOﬁJIeHH}I AJIA
B3aMMO/eCTBUSA C onpeAe/IéHHBIM TUIIOM onbuIuTe . PaccmoTpuTte poTorpaduu nBeTKOB
nJin COI.lBeTl/Iﬁ U COOTHECHUTEC UX C OCHOBHBIM XAdPAKTECPHBIM AJId HUX THIIOM ONBUIUTEJ/IA U
HpHCHOCOﬁJIEHI/lHMI/l AJIA IPUBJICYECHHUA 3TOr0 ONbI/IMTE/IA:

CnMCcoK onbuIMTe el (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE TUIIbI ONbLIUTE/EeH):

A) IlepenoHYaTOKpBLIbIE;

B) /lHeBHble 6a604YKH;

C) HouHble 6a604KH;

D) Myxuy;

E) I[ITuusr;

F) JleTy4yue MbllIy;

CnMCcOK MNpUCNOCOG/JeHUu [BeTKa (CNHUCOK HU30bITOYEH - B HeM €eCTh JIMIIHHe
XapaKTepUCTHKH):

[) LBeTku sipkue akTUHOMOpPQHbIe. HekTap 00MIbHBIN, IJIyOOKO CIPSATAH B TPyOKax BeHYMKa
Wiu wmnopuax. IIpucyTcTBylOT ykasaTequ HeKTapa. l|BeTKHM pacnyckaroTcad [JHEM U
3aKpbIBAIOTCA HOYBIO, UMEIOT CJ1a0bIM 3aMax;

I[I) liBeTku Gesible UM c1abo okpaleHHble. HekTap riiyboko cpsiTaH B TpyOKax BeHUYMKa UJIU
Hmnopuax. YkasaTeJu HeKTapa OTCYTCTBYIOT. LIBeTKM pacnycKalTcs Be4epoM UJIM HOYbIO U
VMCTOYAKT CUJIbHBIU C/IaJIKOBAThIA apoMar;

[II) 1lBeTKM SIPKO OKpallleHbl B KpPacHbIA WM OpaHKeBblH, 3uromop¢Hbie. Hektap riy6oko
CIpATaH B IPOYHOM OKOJIOLBETHUKe. l|BeTeHMe yTpeHHee, apoMaT OTCYTCTBYET;

[V) LlBeTku sipkue, *KeJTble WU CUHUE, 3UTOMOPHBIE C MOCAA0YHON MJIOLAAKOM, MPOYHbIE.
HekTap cnpsiTal, HO Her/1y60ko. ECTb yKa3aTe/id HeKTapa;

V) liBeTkM Gesible MU KPeMOBble, KPyIIHble C IPOYHBIM OKOJIOLBETHUKOM U LIBETOHOXKOM.
HekTtap o6uibHBIN. lIBeTKHM pacnyckalTcad BedepoM WJIM HOYbI0, UMeKT (QPYKTOBBIH,
THUJIOCTHBIN, 6pOU/IbHBIM 3allaX U/ 3anax MJIeCEHU;

VI) LBeTku TEéMHbIE, KOpUYHEBO-NypnypHble. HekTap oTcyTcTByeT. LIBeTKM MCTOYalOT 3amax

pa3Jjararomerocd oesKa.
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Bapuanm 3

B Xo04a€ 3BOJIOLIHUHA Y MHOI'MX IIBETKOBBIX paCTEHI/Iﬁ C(l)OpMPIpOBaJIl/ICb HpHCHOCOﬁJIeHHH AJIA
B3aMMO/eCTBUSA C onpeAe/IéHHBIM TUIIOM onbuIuTe . PaccmoTpuTte poTorpaduu nBeTKOB
nJin COI.lBeTl/Iﬁ H COOTHECHUTEC UX C OCHOBHBIM XdPAKTEPHBIM AJIsI HUX THIIOM OIIBIJINTEJIA U
l'lpPlCl'lOCOﬁJIEHI/lHMI/l AJIA IPUBJICYECHHUA 3TOr0 ONbI/IMTE/IA:

CnMCcoK onbuIMTe el (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE TUIIbI ONbLIUTE/EeH):

A) IlepenoHYaTOKpBLIbIE;

B) /lHeBHble 6a604YKH;

C) HouHble 6a604KH;

D) Myxuy;

E) I[ITuusr;

F) JleTy4yue MbllIy;

CnuMcoK MNpUCNOCOGJeHUi I[BeTKa (CNHMCOK HU30bITOYEH - B HeM €eCTh JIMIIHHe
XapaKTepUCTHKH):

[) LBeTku sipkue akTUHOMOpPQHbIe. HekTap 00MIbHBIN, IJIyOOKO CIPSATAH B TPyOKax BeHYMKa
Wiu wmnopuax. IIpucyTcTBylOT ykasaTequ HeKTapa. l|BeTKHM pacnyckaroTcad [JHEM U
3aKpbIBAIOTCA HOYBIO, UMEIOT CJ1abbIM 3aMax;

I[I) liBeTku Gesible UM c1abo okpaleHHble. HekTap riiyboko cpsiTaH B TpyOKax BeHUYMKa UJIU
Hmnopuax. YkasaTeJu HeKTapa OTCYTCTBYIOT. LIBeTKM pacnycKalTcs Be4epoM UJIM HOYbIO U
VMCTOYAKT CUJIbHBIU C/IaJIKOBAThIA apoMar;

[II) LiBeTKH fIPKO OKpallleHbl B KpPacHbIA WM OpaHXeBblH, 3uromopdHbie. HekTap riy6oko
CIpATaH B IPOYHOM OKOJIOLBETHUKe. l|BeTeHMe yTpeHHee, apoMaT OTCYTCTBYET;

[V) LlBeTku sipkue, *KeJTble WU CUHUE, 3UTOMOPHBIE C MOCAA0YHON MJIOLAAKOM, MPOYHbIE.
HekTap cnpsiTal, HO Her/1y60ko. ECTb yKa3saTe/id HeKTapa;

V) liBeTkM Gesible MU KpeMOBble, KPyIHblEe C IPOYHBIM OKOJIOLBETHUKOM U LIBETOHOXKOM.
HekTtap o6uibHBIN. lIBeTKHM pacnyckalTcad BedepoM WJIM HOYbI0, UMeKT (QPYKTOBBIH,
THUJIOCTHBIN, 6pOU/IbHBIM 3allaX U/ 3anax MJIeCEHU;

VI) LlBeTku TéMHbIE, KOpUUHeBO-NypnypHble. HekTap oTcyTcTByeT. LIBeTKM McTo4YaloT 3amax

pa3Jjararomerocd oesKa.
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3aganue ID 37 - 5 6a/1710B

Bapuanm 1

Ilepes BaMu M306pakeHHsI HEKOTOPBIX NMpeACTaBUTE/Ned OTPSAAOB Kaacca Aves. Ucnob3ys
AaHHbIe 0 MOP}OJIOTHH, IKOJIOTUU U CUCTEMATUKHU, COOTHECHUTE U300paKeHre C Ha3BaHUEM
OTpA/Ja U NOAXOASALIEN /ISl HETO XapaKTEePUCTUKOM:

CucTeMaTH4YeCKOe MoJI0KeHHe (CIUCOK U36bITOYEH — B HEM eCTh JIMIIIHYE Ha3BaHMs):
A) Ortpsapg 'arapoo6pasnsbie (Gaviiformes);

B) Ortpsg lonybeobpasubie (Columbiformes);

C) OTpsapg ActpeboobpasHbie (Accipteriformes);
D) Orpsp Pakmeo6pasHsie (Coraciiformes);

E) OTtpsan Kosomoeo6pasubie (Caprimulgiformes);
F) OTtpsax Bopob6buHoobpasnsle (Passeriformes);
G) Ortpsapg [leankaHoo6pa3Hblie (Pelecaniformes);
H) OTtpsan Kypoo6pasusbie (Galliformes);

[) Otpsag PxxankoobpasHble (Charadriiformes);

]) Otpsap Ilorankoo6pasnsie (Podicipediformes).

XapaKTepuCTHUKA OTPsAA (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE XapaKTEePUCTHKH):

[) Oko/10BOAHBIE, XOPOIIO HBIPSIOLIHE, UCKIIOYUTEJNbHO PbIOOSAHbIEe NTULbL. ['He3aATCcA B
CeBEpHbIX LIUPOTAX;

II) [ITuusl pasMmepoM c po3/a C HOYHON aKTUBHOCTbHIO. Ha TeppuTopuu Poccuu BcTpeyaeTcs
TOJIbKO 2 BU/J|a U3 3TOr0 OTpsia. ['He3a ycTpauBaloT Bcer/ia Ha 3emJie. JlHEM, 0OBIYHO, CUAAT
HeNo/|BUXKHO, IPUKaBIIMCh K BETKE U CY4KY;

[II) TITULbI cpeAHUX PAa3MePOB C MaJiIeHbKHUM KJIIOBOM U C XOPOILIO BbIpaXKeHHOW BOCKOBHUIIEM.
Cpeny HUX BCTpevyaeTCss MHOTO CUHAHTPOIHbIX BU/IOB;

IV)  IITuubI CpeIHUX U MEJIKMX Pa3MepOB C OUeHb SIPKO OKpallleHHbIM OlEpeHHUEeM U YaCTUYHBbIM
cpactanveM ¢anaHr mnajnbleB. CpeJu HHUX BCTPEYAlOTCS KaK pbl0OsiAHbIE, TaK U
HAaCeKOMOSIIHbIE BU/IbI;

V)  [ITuubl pa3Hoo6pa3HbIX pa3MepoB. BblJe/IIl0TC OrPOMHBIM BHU/AOBBIM M 3KOJOTHYECKUM
pa3sHoo6pasueMm;

VI)  IITuubl KPYNHBIX pa3MePOB, OTIUYHUTENbHON 0COOEHHOCTBIO KOTOPbIX SIBJSIETCS TO, YTO BCE
4 nasiblia 3aK/JI0YEHBI B OJHY KOXKUCTYI0 IEPENOHKY;
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VID)

VIII)

IX)

X)

CyxonyTHble NTHUIIb], 00beAMHsIEMble B ceMelcTBa TeTepeBuHble U PasaHOBbIe, cpeau
KOTOPBIX UMEIOTCsI KaK oce/lJIble, TaK U MepesIETHbIE pOPMBbI;

[Ipe/icTaBUTEIM 3TOTO OTPsi/ia B pa3JIMYHOU CTeNeHH CBsI3aHbl C BOJIOW. B Ky1aike HauboJiee
4yacTo BcTpevaeTcs 4 aina. OTKAbIABAIOT KA JTM60 B THE3/10, 0OBIYHO NMpeJCTaBJgIIee
co00M1 IMKY B IeCKe, INO0 MPsIMO Ha ToJible CKaJlbl;

PysieBble mepbsi He pPa3BUTHI. ['He3/10 B GOJILIIMHCTBE CJy4aeB, MpeACTaBJIsieT CO60H
IJIABAKOIIYI0 Ky4y U3 PaCTUTEJbHBIX OCTAaTKOB. PhIGOSIIHBIE;

B kauecTBe mpe/icTaBUTE/IeH JAaHHOTO OTPsi/la MOXKHO OTMETHUTD SICTpeba-TeTepeBATHUKA,
CKOIIy, OpJia-MOTHJIbHHUKA.
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Bapuamnm 2

Ilepes BaMu M306pakeHHs1 HEKOTOPBIX NpeACTaBUTe/Neld OTPAAOB Kaacca Aves. Ucnosib3ys
AaHHbIe 0 MOP}OJIOTHH, IKOJIOTUU U CUCTEMATUKHU, COOTHECHUTE U300paKeHre C Ha3BaHUEM
OTpA/Ja U NOAXOASALIEN /ISl HETO XapaKTEePUCTUKOM:

-

CucreMaTH4YeCKoOe NoJi0KeHHue (CIUCOK U36bITOYEH — B HEM eCTh JIMIIIHUE Ha3BaHMs):
A) Otpsapg 'arapoo6pa3nsie (Gaviiformes);

B) Ortpsg lonybeobpasubie (Columbiformes);

C) OTpsapg ActpeboobpasHbie (Accipteriformes);
D) Orpsp Pakmeo6pasHsie (Coraciiformes);

E) OTtpsan Kosomoeo6pasubie (Caprimulgiformes);
F) OTtpsax Bopob6buHoobpasnsle (Passeriformes);
G) Ortpsapg [lenavkanoo6pa3Hsblie (Pelecaniformes);
H) OTtpsan Kypoo6pasusbie (Galliformes);

[) Otpsag PxxankoobpasHble (Charadriiformes);

]) Otpsap Ilorankoo6pasnsie (Podicipediformes).

XapaKTepuCTHKa OTPsAAA (CIIMCOK U36BITOYEH - B HEM €CTh JIMIIHUE XapaKTEePUCTUKH):

[)  Oxo/10BOAHBIE, XOPOLIO HBIPSIOLIHUE, WUCKIIYATEJNbHO DPbIOOSJHble NTULbL. [He3adaTca B
CeBEpHbIX LIUPOTAX;

II) [ITuusl pasMmepoM c po3/a C HOYHON aKTUBHOCTbHIO. Ha TeppuTopuu Poccuu BcTpeyaeTcs
TOJIbKO 2 BU/J|a M3 3TOr0 oTpsia. ['He3a ycTpanBaloT Bceria Ha 3emJie. [lHEM, 0OBIYHO, CUAAT
HeIo/|BU>KHO, IPUKaBIIMCh K BETKE U CYyUKY;

[II) [ITUupl cpeHUX pa3MeEPOB C MaJIEHbKHUM KJIHOBOM M C XOPOILO BbIpa’)KEHHOW BOCKOBHILIEH.
Cpeny HUX BCTpevyaeTCss MHOTO CUHAHTPOIHbIX BU/IOB;

IV)  I[ITuubI CpeIHUX U MEJIKMX Pa3MepOB C OUeHb SIPKO OKPAlIeHHbIM ONlepeHHEM U YaCTUYHBIM
cpactanveM ¢asaHr mnajbleB. CpeAu HUX BCTpPeYalOTC KaK pblOOSiAHbIE, TaK H
HAaCeKOMOSIIHbIE BU/IbI;

V)  [ITuubl pa3Hoo6pa3HbIX pa3MepoB. BblJe/IIl0TC OrPOMHBIM BHU/AOBBIM M 3KOJOTHYECKUM
pa3sHoo6pasueMm;

VI)  IITUubl KPYNHBIX pa3MePOB, OTJAUYHUTENIbHON 0COOEHHOCTbIO KOTOPBIX AABJISETCS TO, UTO BCE
4 nasiblia 3aKJI0YEHBI B OJHY KOXKHCTYIO IEPENOHKY;
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VID)

VIII)

IX)

X)

CyxonyTHble NTHUIIb], 00beAMHsIEMble B ceMelcTBa TeTepeBuHble U PasaHOBbIe, cpeau
KOTOPBIX UMEIOTCsI KaK oce/lJIble, TaK U MepesIETHbIE pOPMBbI;

[Ipe/icTaBUTEIM 3TOTO OTPsi/ia B pa3JIMYHOW CTENEHHU CBsI3aHbl C BOJIOW. B K1aike HauboJiee
4yacTo BcTpevaeTcs 4 aina. OTKAbIABAIOT KA JTM60 B THE3/10, 0OBIYHO NMpeJCTaBJgIIee
co00M1 IMKY B IeCKe, INO0 MPsIMO Ha ToJible CKaJlbl;

PysieBble mepbsi He pa3BUTHL. ['He3/10 B GOJIBIIMHCTBE CJy4YaeB, INpPEeJACTaBJsSET COOOU
IJIABAKOIIYI0 Ky4y U3 PaCTUTEJbHBIX OCTAaTKOB. PhIGOSIIHBIE;

B kauecTBe mpe/icTaBUTE/IeH JAaHHOTO OTPsi/la MOXKHO OTMETHUTD SICTpeba-TeTepeBATHUKA,
CKOIIy, OpJia-MOTHJIbHHUKA.
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Bapuamm 3

Ilepes BaMu M306pakeHHsI HEKOTOPBIX NMpeACTaBUTE/Ned OTPSAAOB Kaacca Aves. Ucnob3ys
AaHHbIe 0 MOP}OJIOTHH, IKOJIOTUU U CUCTEMATUKHU, COOTHECHUTE U300paKeHre C Ha3BaHUEM
OTpA/Ja U NOAXOASALIEN /ISl HETO XapaKTEePUCTUKOM:

4

CucTeMaTH4YeCKOe MoJI0KeHHe (CIUCOK U36bITOYEH — B HEM eCTh JIMIIIHYE Ha3BaHMs):
A) Otpsapg 'arapoo6pa3nsie (Gaviiformes);

B) Ortpsg lonybeobpasubie (Columbiformes);

C) OTpsapg ActpeboobpasHbie (Accipteriformes);
D) Orpsp Pakmeo6pasHsie (Coraciiformes);

E) OTtpsan Kosomoeo6pasubie (Caprimulgiformes);
F) OTtpsax Bopob6buHoobpasnsle (Passeriformes);
G) Ortpsapg [learkaHoo6pa3Hble (Pelecaniformes);
H) OTtpsan Kypoo6pasusbie (Galliformes);

[) Otpsag PxxankoobpasHble (Charadriiformes);

]) Otpsap Ilorankoo6pasnsie (Podicipediformes).

XapaKTepuCTHUKA OTPsAA (CIUCOK U30bITOYEH — B HEM €CTh JIMIIHUE XapaKTEePUCTHKH):

[) Okos10BOAHBIE, XOPOIIO HBIPSIOLNE, UCKIIOYUTEJNbHO PbIOOSAHble NTULLL. [He3aaTcad B
CeBEpHbIX LIUPOTAX;

II) [ITuusl pasMmepoM c po3/a C HOYHON aKTUBHOCTbHIO. Ha TeppuTopuu Poccuu BcTpeyaeTcs
TOJIbKO 2 BU/J|a U3 3TOr0 OTpsia. ['He3a ycTpauBaloT Bcer/ia Ha 3emJie. JlHEM, 0OBIYHO, CUAAT
HeNo/|BUXKHO, IPUKAaBIIMCh K BETKE U CY4KY;

[II) TITULbI cpeAHUX PAa3MePOB C MaJiIeHbKHUM KJIIOBOM U C XOPOILIO BbIpaXKeHHOW BOCKOBHUIIEM.
Cpeny HUX BCTpevyaeTCss MHOTO CUHAHTPOIHbIX BU/IOB;

IV)  IITuubI CpeIHUX U MEJIKMX Pa3MepOB C OUeHb SIPKO OKpallleHHbIM OlEpeHHUEeM U YaCTUYHBbIM
cpactanveM ¢asaHr mnajbleB. CpeAu HUX BCTpPeYalOTC KaK pblOOSiAHbIE, TaK W
HAaCeKOMOSIIHbIE BU/IbI;

V)  [ITuubl pa3Hoo6pa3HbIX pa3MepoB. BblJe/IIl0TC OrPOMHBIM BHU/AOBBIM M 3KOJOTHYECKUM
pa3sHoo6pasueMm;

VI)  IITuubl KPYNHBIX pa3MePOB, OTIUYHUTENbHON 0COOEHHOCTBIO KOTOPbIX SIBJSIETCS TO, YTO BCE
4 nasiblia 3aKJI0YEHBI B OJHY KOXKHUCTYI0 IePENOHKY;
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VID)

VIII)

IX)

X)

CyxonyTHble NTHUIIb], 00beAMHsIEMble B ceMelcTBa TeTepeBuHble U PasaHOBbIe, cpeau
KOTOPBIX UMEIOTCsI KaK oce/lJIble, TaK U MepesIETHbIE pOPMBbI;

[Ipe/icTaBUTEIM 3TOTO OTPsi/ia B pa3JIMYHOU CTeNeHH CBsI3aHbl C BOJIOW. B Ky1aike HauboJiee
4yacTo BcTpevaeTcs 4 aina. OTKABIABAIOT siIA JTU60 B THE3/10, 0OBIYHO Mpe/CTaBJSA0IIee
co00M1 IMKY B IeCKe, INO0 MPsIMO Ha ToJible CKaJlbl;

PysieBble mepbsi He pa3BUTHL. ['He3/10 B GOJIBIIMHCTBE CJy4YaeB, INpPEeJACTaBJsSET COOOU
IJIABAKOIIYI0 Ky4y U3 PaCTUTEJbHBIX OCTAaTKOB. PhIGOSIIHBIE;

B kauecTBe mpe/icTaBUTE/IEH JAaHHOTO OTPs/ia MOXXHO OTMETHUTD SICTpeba-TeTepeBATHUKA,
CKOIIy, OpJia-MOTHJIbHHUKA.
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3aganue ID 39 - 5 6a/1710B

Bapuanm 1
Ilo sannbIM BO3, HHCY/IBT (OCTpOE HapyLIeHHe MO3roBOro KpoBooopalleHus, IpuBoasduiee K
HEKpPO3y HEepPBHOW TKaHHM) — BTOpas MO 4YacTOTe NMPUYMUHA CMEPTH MOC/e UIIEeMHYeCKOH

6osie3HM cepaua. IlepBocreneHHONW 3ajayeil Bpaya fABJISETCS CKOpeWllee yCTaHOBJIEHHE
NPUYMHBI MHCYJIbTA AJIA ONpeAes/ieHus TAKTUKM JiedeHHs. Ha pucyHKax HUKe U3006pakeHa
Mo/Je/ib KPOBOOGpaleH!sA TKAaHU rOJIOBHOTO MO3ra.

YcTaHOBUTE THUI MIIEMHYECKOTr0 HUHCYJIbTa MU OCHOBHOH (aKTOp pHCKA ero pasBUTHUS MO
KapTHHE PacnoJioKeHHsl 04aroB MIIEeMHH, UX KOHTYpPY M pa3Mepy, a TaKXKe M0 COCTOSTHHIO
KPOBEHOCHOTO0 pycJia:

1

Tunbl HIIEMUYECKOT0 UHCYJ/IbTA (CIMCOK U36BLITOYEH - B HEM €CTh JIMIIIHUE 3/1IeMEHTHI):

A) Backy/auT (BocnajieHHE COCYJMCTbIX CTEHOK C aHeBpPU3MaMH M MUKPOKPOBOU3JIHUSHHUSIMU),
OCJIOKHEHHBIA UHCYJIbTOM;

B) MurpeHo3HbI HWHCYJBT (CPbIB COCYAUCTOM ayTOPEeryJasiiui C pPa3BUTHEM YCTOMYUBOTO
CY’KEHHUSs COCY/i0B);

C) Tpom603 MO3TOBbIX BEH, OCJI0KHEHHBIM OTEKOM U UHCYJIBTOM;

D) JlakyHapHblii MHCYyJAbT (HAa ¢GOHe TUNEPTOHUYECKOW 6OJIe3BHH MEeJKUX COCY[0B C
MUKPOKPOBOU3JIUSIHUMMU );

E) TeMoauHaMU4yecKUU UHCYJIbT (pe3KOoe CHIXKEHHE 06'beMa LIMPKYJIUPYIOIel KPOBHU);

F) MeTabosinueckruii UHCYJIbT (TKaHEBOW JePUIUT SHEPTUH );

G) Tpom603MOOIMYECKHUIN MHCYAbT (TPaH3UT TPoMOa M3 BHEIIHEr0 UCTOYHHUKA C 3aKyNOPKOH B
cocy/iax roJIOBHOTO MO3ra);

OcHoOBHbIE GaKTOPbI pUCKA (CIHUCOK U3OBITOYEH - B HEM €CTh JIUIIIHHUE 3JIEMEHTHI):
[) IlpueM scTporeHoBbIX NpenapaToB, MHOEKIUS MO3rOBbIX 000JIOUEK C BOBJIEYEHHEM
MO3T'OBbIX CHHYCOB;
[I) @ubpumnauus npeacepiui (3acToil KpoBU B JIEBbIX KaMepax cepjlia ¢ 06pa3oBaHUEM
BHYTpHUCEPAEYHOTO TpoMba);
[II)  Beicokue uudpbl apTepUalbHOro JjaBaeHus (Boiie 200 MM pT CT);
IV)  CocyaucTtbie U3MeHEHHUs KOXKH, apTPHUTHI, ICUXUUECKHEe OTKJIOHEHHS;
V)  HacneactBeHHbIM JAedeKT MHUTOXOHJApPHUAJbHBbIX (pEepPMEHTOB, OTBETCTBEHHbIX 3a CHUHTE3
ATO;
VI)  O6MOpouYHbIe COCTOSIHUS C NaJIeHUEM apTepPUATbHOTO JiaBJIeHUS;
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VII) HacneacTBeHHas «I0JIOBUHYATAsI» FOJIOBHAsA 60Jib C AJUTEJNbHOU «aypoi»;
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3aganue ID 39 - 5 6a/1710B

Bapuanm 2

Ilo ganubIM BO3, MHCY/ILT (OCTpPOE HapylieHHe MO3TroBOro KpoBoOGpalleHUs, NpUBosAllee K
HEKpPO3y HEepPBHOW TKaHHM) — BTOpas MO 4YacTOTe NMPUYMHA CMEPTH MOC/e HIIeMUYeCKOu
6osie3HM cepaua. IlepBocreneHHONW 3ajayeil Bpaya fABJISETCS CKOpeWllee yCTaHOBJIEHHE
NPUYUHBI MHCYJIbTA AJIA ONpejes/ieHUs TAKTHUKU JiedeHHs. Ha pucyHkax HMKe U300pakeHa
MoO/Je/ib KPOBOOGpalleHUA TKAaHU FOJIOBHOTO MO3ra.

YcraHOBUTE THI MIIEMHYECKOro MHCYJIbTa U OCHOBHOM (JaKTOp pHCKa ero pa3BHTHUS MO
KapTHHE PacloJIoKeHHsl 0YaroB MIIEMHUHU, UX KOHTYPY M pa3Mepy, a TaAKKe M0 COCTOSIHHIO
KPOBEHOCHOTO0 pycJia:

1%2@%3

TuUnbl HILIEMUYECKOTO UHCYJIbTA (CHUCOK U36GLITOYEH - B HEM €CTh JIMIIHHUE 3/1IeMEHThI):

A) Backy/auT (BocnajieHHE COCYJMCTbIX CTEHOK C aHEeBPU3MaMH M MUKPOKPOBOU3JIHUSHUSIMU),
OCJIOKHEHHBIA UHCYJIbTOM;

B) Cocynucras auccekius, 0CJI0KHEHHAsi UHCYJbTOM (paccioeHUe COCYIUCTON CTEHKH );

C) Tpom603 MO3TOBbIX BEH, OCJI0KHEHHBIM OTEKOM K UHCYJIbTOM;

D) ATepoTpoMOOTHYECKUHN UHCYJBT (ATEPOCKJIEPO3, OCT0KHEHHBIA TPOMOO30M OJISIIKH);

E) TeMoauHaMU4yecKUU UHCYJIbT (pe3KOoe CHIXKEHHE 06'beMa LIMPKYJIUPYIOIel KPOBHU);

F) MeTabosnuyeckui MHCYbT (TKaHEBOH AePULUT SIHEPTUH);

G) Peosiornueckuii HHCYJIbT (IOBbIIIEHHAsI CBEPTHIBAEMOCTb KPOBH);

OcHoBHbIE GaKTOPbI pUCKA (CIHUCOK U30BITOYEH - B HEM €CTh JIUIIIHHUE 3JIEMEHTHI):
[) TIlpueM scTporeHoBbIX MNpenapaToB, HMHGQEKIUS MO3TrOBbIX 000JIOUEK C BOBJIEYEHHUEM
MO3TOBbIX CHHYCOB;
II) TlloBblLIEHHBIH YpOBEHb XOJECTEPHHA W JIUIONPOTEUMHOB HU3KOW IJIOTHOCTU B IJIa3Me
KpOBU;
[II) T'unepMOOGUJBHOCTb CyCTaBOB, Ype3MepHasl paCTSKUMOCTb CBSI30K W KOXH, pe3KHue
IIOBOPOTHI LIEY;
IV)  CocyaucTble U3MeHeHUs KOXH, apTPUThI, ICUXUYeCKUe OTKJIOHEHHUS;
V)  HacneactBeHHbIH AedeKT N1a3MeHHbIX GaKTOPOB KOAryJsUY;
VI) HacnepcTtBeHHbIM JedeKT MUTOXOHJpPHUAJbHbIX (GEepMEHTOB, OTBETCTBEHHbIX 3a CHUHTE3
ATO;
VII) O6MOpoYHBbIe COCTOSAHUSA C TaZleHueM apTepUaJbHOI0 JJaBJIeHUS;
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3aganue ID 39 - 5 6a/1710B

Bapuanm 3
Ilo sannbIM BO3, HHCY/IBT (OCTpOE HapyLIeHHe MO3roBOro KpoBooopalleHus, IpuBoasduiee K
HEKpPO3y HEepPBHOW TKaHHM) — BTOpas MO 4YacTOTe NMPUYMHA CMEPTH MOC/e HIIeMUYeCKOu

6os1e3HM cepaua. IlepBocreneHHON 3ajayeil Bpada fBJSIETCS CKopelllee yCTaHOBJIEHHE
NPUYMHBI MHCYJIbTA AJIA ONpeAes/ieHus TAKTUKM JiedeHHs. Ha pucyHKax HUKe U3006pakeHa
Mo/Je/ib KPOBOOGpaleH!sA TKAaHU rOJIOBHOTO MO3ra.

YcTaHOBUTE TUII MIIEMHYECKOr0 HHCYJIbTa M OCHOBHOH (paKTOp pHUCKa €ro pa3BUTHA MO
KapTHHE PacnoJioKeHUsl 04aroB MIIEeMHUHU, UX KOHTYPY M pa3Mepy, a TAKXKe M0 COCTOSTHHIO
KPOBEHOCHOTO0 pycJia:

1%2@%3
W

Tunbl HIIEMUYECKOT0 UHCYJ/IbTA (CIMCOK U36BLITOYEH - B HEM €CTh JIMIIIHUE 3/1IeMEHTHI):

A) Cocyaucras AucCeKIMs, 0C0)KHEHHAast UHCYJIbTOM (pacc/ioeHUe COCYAUCTOM CTEHKHU);

B) ATepoTpoMOOTHYECKUH HUHCYJBT (aATEPOCKJIEPO3, OCA0KHEHHBIA TPOMOO30M OJISIIKHU);

C) JlakyHapHbIH WHCYJIbT (runepToHUYecKas 60J1e3Hb MeJIKUX COCy/J10B c
MUKPOKPOBOU3JIUSIHUAMH);

D) leMoauMHaMU4YeCKHMH HHCYJbT (pe3Koe CHUXKeHUe O00beMHOIro NMOTOKa KPOBU B T'OJIOBHOM
Mo3re);

E) MeTabosnuyeckui MHCYbT (TKaHEBOH AePULUT IHEPTUH);

F) Peosnornyeckuii MHCY/bT (MOBbILIEHUE CBEPTHIBAEMOCTHU KPOBH);

G) Tpom603M6OJIUYECKUH UHCYJIBT (TPAH3UT TPoM6a U3 BHELIHEr0 UCTOYHHUKA C 3aKyNOpPKOU B
COCy/iaX TOJIOBHOI'O MO3ra);

OcHoBHbIE GaKTOPbI pUCKA (CIHUCOK U3OBITOYEH - B HEM €CTh JIUIIIHHUE 3JIEMEHTHI):
[) @®ubpuansanua npejcepAui (3acTod KpOBU B JIEBBIX KaMepax cepjla ¢ obpa3oBaHUEM
BHYTpHCEpPAEYHOr0 TpoMba);
II)  Bricokue uudpsl apTepuasbHoro JasaeHus (Boie 200 MM pT CT);
[II) HacnepctBeHHBIN AedeKT MIa3MeHHbIX PAaKTOPOB KOAryJsLUH;
IV)  HacneactBeHHbIH AedeKT MUTOXOHAPHAIbHBIX (pepMEHTOB, OTBETCTBEHHBIX 32 CHUHTE3
ATO;
V)  O6MopoYHbIe COCTOSHUSA C TaJleHUeM apTepUaJbHOI0 JlaBJeHuUs;
VI) IlloBbllIeHHBIH YpOBEHb XOJIeCTEPHHA U JIMIONPOTEMHOB HU3KOM MJIOTHOCTH B IJIa3Me
KpOBUY;
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VII) T'unepMoGUIBHOCTb CYCTaBOB, 4Ype3MepHasg pacTSHKUMOCTb CBSI3OK M KOXH, pe3Kue
MOBOPOTHI LIIEH;
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3aganue ID 41 - 5 6a/110B

Bapuanm 1

Ha pucyHkax nokasaHsl noppexaeHus MmojiekyJ1 /IHK (B kaxkg0M ci1iydyae n306pakeHa TOJIbKO
NOBpeXAeHHasd 4YacTb MOJIEKYJbl), KOTOpble BO3HMKAKT MNOJ JeWCTBUEM pPa3/JIMYHbIX
dakTopoB Pu3nueckor M XuMHYecKON npupoAbl. ComocTaBbTe Ka)Kjoe NOBpexJeHue C
OCHOBHOM NPUYMHOU ero BO3HUMKHOBeHUs1 (cnucok A-E) u ¢epmeHTOM (MM nyTem
penapanuu), OTBEeTCTBEHHBIM 3a HCIIPAaBJIEHHE 3TOro nNoBpexaeHus (cnucok I-V):

1 NH, 2 o, 9 3 o
</N | S HO%NH fl\NH
= n T/KO T/&O

4 N NH 5
N) KN T

[IpyYUHBI NOSIBJIEHNS NOBPEXKAEHUS:

A) OxwucseHue a30TUCTOr0 OCHOBAHMUS;

B) /JlesaMUHMpOBaHHE a30THUCTOr0 OCHOBAHUs (3aMeHa aMUHOIPYIIbI HA KETOIPYIIY);
C) MeTunupoBaHHUe a30TUCTOTO OCHOBAHUS;

D) VYabTpaduosieTOBbIN CBET;

E) Omubku pa6otsl JHK-nosumepassr;

depMeHT WU NIYTh penapanuu:
[) JAHK-dortosnnasa;
[I) OxcupgatuBHas geMeTrusasa [JHK;
[II) AHK-raukosusaza NTHL1, y3Harwo1as oKuc/JeHHble a30TUCTbIE OCHOBAHMUS;
IV)  Cucrema MucMmaTy-penapaiuu;
V)  VYpauun-ZIHK-riuko3sunasa;
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3aganue ID 41 - 5 6a/110B

Bapuanm 2

Ha pucyHkax nokasaHsl noppexaeHus MmojiekyJ1 /IHK (B kaxkg0M ci1iydyae n306pakeHa TOJIbKO
NOBpeXAeHHasd 4YacTb MOJIEKYJbl), KOTOpble BO3HMKAKT MNOJ JeWCTBUEM pPa3/JIMYHbIX
dakTopoB Pu3nueckor M XuMHYecKON npupoAbl. ComocTaBbTe Ka)Kjoe NOBpexJeHue C
OCHOBHOM NPUYMHOU ero BO3HUMKHOBeHUs1 (cnucok A-E) u ¢epmeHTOM (MM nyTem
penapanuu), OTBEeTCTBEHHBIM 3a HCIIPAaBJIEHHE 3TOro nNoBpexaeHus (cnucok I-V):

OCH; 2 0 3 O

fx =L, Ay b

/

4 O O 5
HN NH /N
. e

R R

[IpyYUHBI NOSIBJIEHNS NOBPEXKAEHUS:

A) /JlesaMHHUpOBaHHE a30TUCTOT0 OCHOBAHUS (3aMeHa aMHUHOTPYIIbl HA KETOTPYIIY);
B) OkwucyieHue a30TUCTOr0 OCHOBAHMUS;

C) YabTpaduoseToBbIN CBET;

D) Owmub6ku pabotsl JHK-nosnumepassbr;

E) MeTunupoBaHHUe a30TUCTOTO OCHOBAHHUS;

depMeHT WU NIYTh penapanuu:
[) Cucrema MuUcMaTy-penapanuy;
II) JAHK-rnukosunasza OGG1, y3Haw1iass OKUC/I€HHbIM I'YaHUH;
1) JAHK-dorosnunaza;
IV)  06-metunryanuH-/JHK-mMeTtunrpancdepasa;
V)  JAHK-riukosunasa, y3Harolasi KCAaHTHH;
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3aganue ID 41 - 5 6a/110B
Bapuanm 3

Ha

PHMCYHKaX NoKa3aHbl NoBpexaeHusa mosiekys1 JHK (B kaXkaoM ciay4yae H306pakeHa TOJIbKO

NOBpeXAeHHasd 4YacTb MOJIEKYJbl), KOTOpble BO3HMKAKT MNOJ JeWCTBUEM pPa3/JIMYHbIX
dakTopoB Pu3nueckor M XuMHYecKON npupoAbl. ComocTaBbTe Ka)Kjoe NOBpexJeHue C
OCHOBHOM NPUYMHOU ero BO3HUMKHOBeHUs1 (cnucok A-E) u ¢epmeHTOM (MM nyTem
penapanuu), OTBEeTCTBEHHBIM 3a HCIIPAaBJIEHHE 3TOro nNoBpexaeHus (cnucok I-V):

1 OCH, 2 0O 3 O

H

N2 N NH NH
4 o=< || |
|
< X )\ N N/)\NHZ T/&O

N N NH, y

le/l‘-II/IHbl MOABJIEHUA MNOBPEKACHUA:

YabTpaduoieTOBBIN CBET;

JlesaMUHUPOBaHKE a30THUCTOr0 OCHOBAaHUs (3aMeHa aMUHOTPYIIbI HA KETOrPYIIY);
Omu6ku pa6oTs! JJHK-nosnmepassbi;

MeTuinpoBaHHe a30TUCTOTO OCHOBAHUS;

OkuncneHue a30TUCTOrO OCHOBAHMUS;

depMeHT WM yTh penapanyu:

)
1)
1)
V)
V)

06-meTuaryanun-/IHK-metuntpancdepasa;
Ypauun-AHK-riukosunasa;

CucreMa MUCMaT4Y-penapanuy;

JAHK-rnvko3sunaza 0GG1, y3Haro1asa OKAUCA€HHbBIU T'YaHUH;
JHK-boTosunasa;
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3aganue ID 43 - 5 6a/1710B

O6was 0415 8cex apuaHmMo8 yacmso 80nNpoca:

B Ta6iune npeAcTaB/ieHbl IeHOTHUNBI PAaCTeHHU#l, Bce TeHbl PacloJIoKeHbl HAa pa3HbIX
xpoMmocoMax. COOTHecHTe reHOTUIl pacTeHHUsA, KOJIMYeCTBO THUIIOB raMeT, KOTOpoe JaHHOe
pacTeHHe CIOCOGHO 06pa30BbIBATh, M KOJUYECTBO IeHOTHMNHUYECKHX KJIACCOB, KOTOpbIe
MO>KHO MOJIyYUTh [IPU CAMOONbIIEHUH 3TOT'0 paCTeHMS.

1. AABBCCDDEE 2.aabbCcddEe 3. AaBbccDdEe
4. AaBBCcddEe 5.aaBBccDdee

Ko/sim4yecTBO TUNIOB raMmeT, KOTOpOe CIOCOGHO 06Pa30BbIBATh pacTeHHe (CIUCOK U3OBITOYEH
- B HEM €CThb JIMIIIHUE 3HAYEHHUA):
A) 1;

Ko/IM4ecTBO reHOTHUNMHYeCKHX KJIACCOB, KOTOpbI€ MOXHO IIOJIYYUTb IIPpAU CAMOOIIBIV/IEHHUH
pacTeHuAa (CHI/ICOK M30bITOYEH - B HEM €CTh JIMIITHUE 3Haqum{):

) 1

m 2

1y 3;

V) 4

V) 8§;

vl) 9;
VII) 16;
VIII)  27;
IX) 81;
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3aganue ID 43 - 5 6a/1710B

Bapuanm 2

B TaGJII/II.(e npeacraB/J€Hbl T€HOTHUIIbI paCTeHHﬁ, BC€ TI€Hbl PACIHOJIOXKEHbI Ha PAa3HbIX
XpoOMOCOMaXx. CooTHecuTEe TeHOTHUI pacTeHud, KOJIN4YeCTBO THUIIOB raMeT, KOTOpo€e AAaHHOE€
pacreHue CIIOCOGHO 06p330BbIBaTb, H KO/IN4Y€CTBO T€HOTHIIHYECKHX KJIACCOB, KOTODpbIE
MOXKHO IIOJIYYUTb ITPH CAMOOIIBIJICHUH 3TOIr0 paCTCHUA.

1. aabbccddee 2. AABbCcDdEe 3. AaBbCcddee
4. AABbCCDdee 5. AABBCcddee

Ko/sim4yecTBO TUNIOB raMmeT, KOTOpOe CIOCOGHO 06Pa30BbIBATh pacTeHHe (CIUCOK U3OBITOYEH
- B HEM €CThb JIMIIIHUE 3HAYEHHUA):
A) 1;

Ko/IM4ecTBO reHOTHUNMHYeCKHX KJIaCCOB, KOTOpPbI€ MOXHO IIOJIYYUTb IIPpU CAMOOIIBIJICHUH
pacTeHuAa (CHI/ICOK HU30bITOYEH — B HEM €CTh JIMIIIHUE 3Haqum{):

) 1

m 2

1y 3;

V) 4

V) 8§;

vl) 9;
VII) 16;
VIII)  27;
IX) 81;
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3aganue ID 43 - 5 6a/1710B

Bapuanm 3

B TaGJII/II.(e npeacraB/J€Hbl T€HOTHUIIbI paCTeHHﬁ, BC€ TI€Hbl PACIHOJIOXKEHbI Ha PAa3HbIX
XpoOMOCOMaXx. CooTHecuTEe TeHOTHUI pacrteHuda, KOJIN4eCTBO TUIIOB raMeT, KOTOpo€ AAaHHOe
pacreHue CIIOCOGHO 06p330BbIBaTb, H KO/IN4Y€CTBO T€HOTHIIHYECKHX KJIACCOB, KOTODpbIE
MOXKHO IIOJIYYUTb ITPH CAMOOIIBIJICHUH 3TOIr0 paCTCHUA.

1. AABbCcDdEe 2. AaBBCcddEe 3. AABBCcddee
4, aabbccddee 5. aabbCcddEe

Ko/sim4yecTBO TUNOB raMeT, KOTOpO€e CIOCOGHO 06Pa30BbIBaTh pacTeHue (CIUCOK U30bITOYEH
- B HEM €CThb JIMIIIHUE 3HAYEHHUA):
A) 1;

Ko/IM4ecTBO reHOTHUNMHYeCKHX KJIaCCOB, KOTOpPbI€ MOXHO IIOJIYYUTb IIPpU CAMOOIIBIJICHUH
pacTeHuAa (CHI/ICOK M30bITOYEH - B HEM €CTh JIMIITHUE 3Haqum{):

) 1

m 2

1y 3;

V) 4

V) 8§;

vl) 9;
VII) 16;
VIII)  27;
IX) 81;
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Tun 3aganun C. 3agayv co CBOOOAHBIM OTBETOM

Bo Bcex 3aZjaHMAX AAaHHOW 4YacTHM B HayaJjle UJeT YCJOBHUe 3aJayd, a 3aTeM K HeMy 3a/aeTcs
HECKOJIbKO BOINpocoB. OTBeThbl Ha BONPOCHI JOJKHBI ObITh 3alMcaHbl B BUJle TekcTa. ObpaTuTe
BHUMaHUe, YTO OTBETHI HAa BONPOCHI AOJKHBI ObITh MaKCHUMa/IbHO KPAaTKUMU U NOJHBIMY, CJIelyeT
u3beraThb 60JIbIINX 06'bEMOB TEKCTA HE 110 CYTH 3aJlaHHOI'0 BONPOCa.

CucreMa OLl€HKMH:
[IpuBeseHa B OTBeTe AJIS1 KOXKA0T0 3a/laHUS OTAEJIbHO.
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3aganue ID 50 - Makcumym 10 6a/10B

JJIeKTpoKapauorpaMma - 3To rpadpuk U3MeHeHUs MOJIOKEHHUS] IJIeKTPUYECKOro BEKTOPa,
00pa3yuierocs Npyu Bo30yK4eHUM cepana.

R

Oo6ee
Bo36yxaenue paccia6iaeHue
npeacepaun 1
* ‘

BoO36y>KAEHHE KEeJIYyL0YKOB

AmmanTtyaa u nosisspHoctb JKI-3y0110B omnpejesisieTci MeCTOM reHepaluyd U TpaeKTopueu
pacnpocTpaHeHMs 3JIEKTPUYECKOro UMIyJibCa B cepaue. B HopMe OH reHepupyercsa B
npeacepaHoMm Boautesie purMma (CA-ysie), socruraet AB-y3ia, a 10TOM pacpocTpaHAeTcs o
KeJIyA04YKOBBIM BoJIOKHaM IlypkuHbe (cM. puc.). I[Ipu orcyrctBuu cBsa3u ¢ CA-y3ioM, 1 AB-
y3eJ1, 1 BOJIOKHA [lypKHHbBe MOr'yT reHepMpOBaTh UMIIYJ/IbCbl B ABTOHOMHOM pe:KuMe.

aVR

[IpoBoasmas cucrteMma:
1. CA-ysen
2. AB-ysen
3. Bousokna Ilypkunbe

V aVF

3y6en R uMeeT Han60/IbIIYI0 AMIJIUTYAY — OH COOTBETCTBYET 3JIEKTPUYECKOMY BEKTOPY Ha
NMKE CHCTOJIMYECKOr0 BO30OYKAeHHuA xKeayAaodkoB (IOC - anekTpuyeckasi ocb cepana). B
HopMe JOC HeCKOJIbKO HAaKJIOHEHa BJIEBO M HalpaBJieHa OT NpejcepAUuN K KeJyAo4KaM,
nodtomy B I u Il orBeaenusx IKI 3y6en, R mosioxkutenbHbid, a B aVR oTBeaeHuu -
oTpunareabHblii. TakuMm o6pa3om, ¢ nomoumbio IKI' MOXKHO OTC/IeAUTh MECTO reHepanuu
3JIEKTPUY€eCKOro UMIYJIbCa U €ro pacnpocTpaHeHHUe Mo NPOBoAsAlLel cucTeMe cepAna.

[lanueHTy, oOGpaTHUBLIEMYyCA K KapJAHOJIOTYy C >KaJlobaMM Ha 4acTble OOMOPOKH H
roJIOBOKpy»keHus, 6bi1a npoBeaeHa JKI' (cMm. asiekTpokapauorpammy Nel, 1 kBagpaTuk = 5
MM). BbI/10 0GHapyxeHO pa3o6uieHue B nosABJIeHuU 3y610B P u QRS, nosaToMy nanueHTy 6b11
YCTaHOBJIEH [JBYXKaMepHbIil 3JIeKTPOKApAMOCTUMYJIATOP (MCKYCCTBEHHBbIA BOJMTE/b
puTMa), nocje 4yero 6mbuia caesaHa noBTtopHas IJKI (cMm. sanekTpokapauorpammy Ne2, 1
KBaJpaTuK = 5 MM)
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dneKkTpokapauorpamma N21 JeKTpoKapauorpamma No2

CkopocTh 3anucH 25 MM/c, BoabTaxk 10 Mmm/MB Cxopocts 3anuck 25 MM/, BoibTax 10 mm/MB
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H3y4yuTe npuBeAeHHbIE 3JIEKTPOKAapAUOTrPpaMMbl M OTBEThTE HA NOABONPOCHI:
1. YeMmy paBHa yacTOTa BO30OYyKAeHUS KeJyA04KoB Ha nepBoil IKI' B MuHyTy?

2. Ha xakoM ypoBHe NpOBOJALLEH CHUCTEMBbl CcepJlia HUMeeTCAd HapylleHue IpOBeJeHUs
3JIEKTPUYECKOI'0 UMIIYJIbCa, COTJIAaCHO AaHHBIM nepBou IKI?

3. YeMy paBHa 4YacTOTa BO30YK/eHUs KeJlyJ04KoB Ha BTopoil IKI' B MUHYTY?

4. Ha  ocHoBaHuu  mnoJsioxkeHus I0C W pacrnosioKeHHs1  CHAWKOBBIX  paspsioB
3JIEKTPOKApAUOCTUMYJIATOPA, OINpeJe/nTe, B KaKUMX /JBYX KaMmepax cepAua HpPOUCXOAUT
VICKyCCTBE€HHas reHepanus cepZedHoro puTMma.
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3aganue ID 52 - Makcumym 10 6a/10B

Ansa 6akteprodara i AM6/4a XapaKTepHO JBa TUIA )KU3HEHHbIX IIUKJIOB - IMTUYEeCKUM, KOrAa
dar akTUBHO pemuIMLMpyeTcd U paspyllaeT KJIeTKU KMe4YHoH nanouku (Escherichia coli),
WUJIM JIM30TEeHHBbIH, Korjga reHoM ¢ara BcrpauBaeTca B MoJsieKyay /IHK KieTKu 6akrepuu B
YHUKaJbHBIA JIOKYC T€eHOMa C NMOMOIIbI0 Npolnecca, Ha3blBaeMoOro cairt-cnenvduyeckoi
pexoMoOuHanuei. Ha pucyHke 1 noka3aHa ynpoljeHHas cxeMa peryJjsalui 3KCIpecCuM AByX
reHoB OakTepuodara - cI m cro. B ciayyae JIMTHYeCKOro nukKJa ¢ npomoropa Pr
JKCIpeccupyeTcsl TeH Cro, a TaKXe JApyrue reHbl, Heo6XoAHMMble AJI1 NPOTEKAHU
JIMTU4YECKOro nukJja. besiok cro 6/I0KkMpyeT TpaHCKpUNLMIO ¢ npoMoTopa Prm (cTpeska c
TYNbIM KOHIOM), CBA3BIBAACh C N0C/Ie40BaTeJIbHOCTbIO-0NIepaTOpoM. B ciy4yae in3oreHHoro
pukiaa ¢arosasa JHK cymecrByer B Bujae npodara, sctpoeHHoro B JIHK 6akrepuaibHOM
KjJeTKu. [Ipu 3ToM aKkTuBeH npomMmoTop Prm, ¢ KOoTOpOro skcnpeccupyerca rex cl. besok cl
6JI0KMpyeT npoMmoTop Pr, Takike cBA3BIBasACh ¢ onepatopoM. besok cl Jono/IHUTENbBHO
akTuBUpyeT mnpomoTop Prvm (cTpesika ¢ oCTpbIM KOHLOM), npuBjeKasa K Hemy PHK-
nojimMepasy (B otjinuve OoT mpomortopa Pr mpomoTop Prm siB/feTcs cJ1abGbIM UM TpeoOyeT
JONOJTHUTE/IbHOM aKTUBALMH ).

PucyHok 1
IUTnYecKkun unKn {—\
Pam cro Pg
cl ] — " cro
— | { Onepatop - [OHK dara

PHK-nonnmepasa

JIU30reHHbIN LMKA ‘_%

cl D — ‘ ’ > cro

1 L

‘ OnepaTtop '

Mpodar
8 [IHK 6akTepuun

PHK-nonumepasa

IIpu 3apaxxenuu ¢arom JiaAmM64a kKjaeTok E. coli, paBHOMEPHO NMOKPbIBAWILUX NOBEPXHOCTh
yamk# IleTpuy, B c10e 6aKkTepyi NOAB/IAITCA TaK Ha3blBaeMble OJIAIIKYU — YYaCTKH, IAe pOCT
6aKkTepuid HapymeH. OObIYHO NPH 3apaKeHUHU KyJabTyphl E. coli parom gukoro tuna (WT)
06pa3yloTcs B OCHOBHOM MyTHble OJIAIIKU (TUN 1 Ha pucyHke 2A, yamka Al), u MeHblIee
KOJIMYeCTBO MOJIHOCTBIO NPO3pavyHbIX GjsmeK (Tunm 2 Ha pucyHke 2A, yamka Al). Ecau u3
0aKTepu#d B MYTHBIX O/simIKax (Tn 1) BbIpAcTUTH KYJbTYypy, a IOTOM A006aBUTh K TAKOU
KyJbType ¢ar JUKOro Tumna, TO 3aMeTHbIX U3MEeHeHM He Ha6/10aeTcs (pucyHok 2B, yamka
b1).

YdyeHble 00HApYyXWJU ABa MyTaHTa ¢ara jiamo6aa - X U Y, KOTOpble 060pa3ylT TOJIbKO
Npo3pavyHble KOJIOHUH NIPU 3apakeHuM KJ1eToK E. coli (pyucyHOK 2A, yamiku A2 u A3). YyeHbIM
yAaJIOCh YCTAHOBUTBD, YTO B 3THUX LITAMMaX COAEPKUTCA MO OJHON TOYEYHON MyTalMHu (3TH
3KCIepUMEeHTHI 3/ieCh He omMcaHbl). [Ipu 3apakeHuM GaKTepui, BbIpallleHHbIX U3 GJIALIEK
Tuna 1 (moJiy4eHHbIX NpH 3apakeHUuM ¢parom AuUKoro tumna), ¢parom X 3aMeTHbIX U3MEHEHHH
He HaoOuswaaerca (pucyHok 2b, yamka bB2). OaHako eciM B TaKOM 3IKCIEepUMEHTe
KCI0JIb30BaTh MyTAaHTHBIN ¢ar Y, To Ha YallKe NOSABJIAAIOTCA NPo3pavyHble OJIAIIKU (PUCYHOK
2B, yamka B3).
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PUCYHOK 2 Kynbrypa E.coll
E.coli + WT ¢ar A E.coli + dar A (myTaHT X) E.coli + dar A (myTanTY)
Al A2 A3
A
E.coli (1) + WT dar A E.coli (1) + dar A (myTaHT X) E.coli (1) + dar A (myTaHT Y)
Bl B2 b3
b

OTBeTbTE HA cdieaymmue moaBonpochl:

1. Kako# THI )KU3HEHHOTI0 [JUKJIa Ipeo6sajiaeT Y ¢paroB B MyTHBIX OJisAIIKax (TUl 1)?

2. Kako¥#i Tum »KM3HEHHOTO0 IJUKJa peobsajiaeT y ¢aroB B NIpO3pavyHbIX OfAlIKax (Tum 2)?

3. Tlouemy ¢aru aukoro tTuna (WT) He AatOT GJs1IEK HA YalIKe C DAKTepPUsMHU, BbIpallleHHbIMHU U3
MyTHBIX 6Jsek (Tun 1)?

4. KakuMu 4BidA0TCA MyTauud B mrTamMMax X U Y - JOMHUHAHTHBIMU WJIA peleCcCUBHBIMHU?
06bsICHUTE Balll OTBET.

5. B kako# (kakux) MocJje[0BaTeJbHOCTSX MOrJIa MPOM30UTH MyTanus y mtaMma X? CuuTauTe,
YTO MyTalus [JeJlaeT [O0C/JAe[0BaTeJbHOCTb, B KOTOPOM OHAa BO3HUKJA, MOJHOCTBHIO
HeYHKIIMOHA/IbHON. O6'bSICHUTE Balll OTBET.

6. B kako# (kakux) MocJjeZ0BaTeJbHOCTSX MOIJIa IPOM30UTH MyTalusa y mtamma Y? CuuTtanTe,
YTO MyTalus [JejlaeT [O0C/JAe[0BaTeJbHOCTb, B KOTOPOW OHa BO3HWUKJIA, MOJHOCThIO
HepyHKIIMOHa/TIbHOU. O6bSICHUTE Balll OTBET.
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