3AJAHUA
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10 kaacc BAPUAHT 1
Jlopozcue peoama!

llo3opasnsem e6ac c ywacmuem 6 pecuonaivHom smane Bcepoccutickoii oaumnuaosl

WKONbHUKO8 no ouonocuu! Omeeyasn na 60NpoOCsl U 6bINOJIHAA 3a0aHuﬂ, He cneutume, maxK Kak

omeemul He 6ce20d 0Ye8UOHbL U mpe6yi0m NPUMEHEHUA He MOJIbKO buono2uyecKux 3HGHLH:L HO U

obwetl dpyouyuu, 102uKu U Meopuecko2o nooxooa. Ycnexa Bam 6 pabome!

Yacts 1. Bam mpennaraiorcs TecToBble 3aJaHUsi, KOTOpble TPeOYIOT BbIOOpa TOJIBKO

OJIHOTO OTBETa U3 YETHIPEX BO3MOXKHBIX. MaKCHUMaIbHOE KOJMYECTBO 0A/IOB, KOTOPOE MOXKHO
HaOpath — 40 (mo 1 Gamty 3a Kaxaoe TecToBoe 3ananue). HAeKC 0TBeTa, KOTOPBIA BBl CYMTACTE
HanOoJee MOJIHBIM U MMpaBUJILHLIM, OTMCTHTC B MaTPULIC OTBCTOB.

1.

IInau - HUTeBUAHDbIE 0eJIKOBbIE CTPYKTYPbI, PAcioJioKeHHbIe HA MOBEPXHOCTH KJIETOK
MHOTHMX OakTepuii. Anre3unbl nuJjeii 0akrepuiit HE o0ecnieunBaior:

a) KOHTaKT OaKTepuid ApyT ¢ APYrom

0) KOHTAKT OaKTEepHUil C HEXKUBBIM 0OBEKTOM

B) (hopmMupoBaHue OHOTIIIEHKH

T') TpaHCTIOPT (IIareJUTMHA K CTPOSLIEMYCSI KTy THKY.

BHecenue B Bo3/1e/1bIBa€MYI0 NOYBY MHUHEPAJIbHBIX 230THBIX YA00peHHii, TAKUX KaK
KaJineBasi ceJINTPa, Mocje UM BO BpeMs 3aTSKHbIX JUBHEBBIX /10K/1ei MOKeT
NPHBECTH K 00/1b1I0M NOTepe BHECEHHOI0 a30Ta (110 HEKOTOPBLIM oeHKam /10 60%).
IToMuMO BHIMBIBAHMSA H BbIIIEJIAYHBAHUSA, 3HAYHTEIbHBIH BKJIA/A B 3TO sIBJICHUE
BHOCHT CJICAYIOIIHMI MUKPOOHOI0THYeCKHH Nponecc:

a) HUTpUpUKAIUS

0) neHuTpupUKaIIL

B) 1ua3orpodus

') aMMOHH(pUKaLUS.

KiieTouHble MOKPOBHI pacTeHuii, rpudoB, Boaopoc/ieil U rpudonoa00HbIX MPOTHCTOB
CYLIECTBEHHO Pa3JINYAIOTCS MO CTPOEHUIO M XUMHYECKOMY cocTaBy (110 HA0OpY M
KOJINYECTBEHHBIM COOTHOLIEHHUSIM MOJIMCAXAPUIOB, JIUNH/I0B, 0€JIKOB, MUHEPAIbHbBIX
coJieil, TUTMEeHTOB, U /Ap.). beslok npeod/iasaeT B KI1€TOYHBIX NOKPOBAaX:

a) Oypoit BOJOpOCIIN JIaMUHAPUH;

6) 6emnoro rpuda;

B) rpu00I110100HOTO MPOTHCTA PUTOPTOPHI;

T') OBTJICHBI
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4. PaccmoTpuTe NPeIoCTABICHHBII PUCYHOK OJJHOKJIETOYHOH BOJIOPOCIIH.
Brioepute onno HEBEPHOE yTBepxkaenne:

a) KpUCTBHI B MUTOXOHIPHUSIX TpyOUaThie

6) IJIaCTUABI ITPOU3OILIN B PE3YJIbTATC ICPBUIHOT'O 3H,I[OCI/IM6I/IO38.

B) 3aracHou MPOAYKT OTKJIAABIBACTCA BHC IJIaCTUAbL

r) Q)OTopeuenTop PACIOJIOKECH BO B3AYTHUH TJIAJKOIO KI'yTHKA.

5. Tlepexn Bamu cxema pa3sBHTHS MYKCKOI0 raMeTo(UTa COCHBbI 00BIKHOBEHHOI1 (Pinus

sylvestris).
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Crepuibuas KI1eTKa
(KJICTRA HOAKH)

HHIUHIb \

TI'enepaTuBnas KJIeTKa
(AHTepHAHAJIbHAA RJIETKA)

Cuepmmii

IIpoananu3upyiiTe ero U 0TMETbTE BEPHOE YTBEPKICHHE:

a) [lox undpoii 1 — nporannuanbHas KieTka
0) [Tox mudpoit 2 — Mukpocmnopa

B) Ilon mudpoit 3 — cnepmaTtoreHHast KiieTka
r) [lox uudpoii 4 — cudonorennas kierka

Cuepymii

2
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6. Ha namoctpanusax 1-7 moka3aHbl cpe3bl JIUCTheB, N013¢MHbIX OPTaHOB H CEMSIH.

Kakue U3 HUX OTHOCATCH K H300paKEHHOMY HA PUCYHKE PACTEHUIO?

a) 1,4,6; 0) 2,6,7; B) 4,6,7; r)5,6,7.

7. Ha muniocTpanusax u300pakeHbl BHEITHUH BUI ¥ CXeMa CTPOEHHUsI CTPOOUJIOB
o0os10uKocemenHoro pacrenusi Ephedra sp. Ctpesika Ha kKapTHHKe YKa3bIBaeT Ha

CTPYKTYpPY:

(03] (%)
' A \ : A g
! ooo ooo § @
|\\ O O // ‘\\ //

a) KpOIoIIIast yemrys;
0) ceMeHHasl yenrys;
B) MUKPOCHHAHTHIA;
') CeMsI3a4aToK.
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8. Ha pucyHke noka3zaHa cxemMa CTPOeHUsI OKaMJIeHHOH NMOPBI B KCHJIeMe COCHBI
oArIkaoreHH0. CTNeTKAa HA NUCVHKE YKa3bIBaeT HA CTPYKTYpY:

a) TOpyc;
0) mepBUYHAs KJIETOYHAS CTCHKA;
B) BTOpUYHAsI KJICTOYHASI CTCHKA;

') CpeAMHHAs MJIaCTHHKA.

9. Psax uuano6akTepuii 06axaeT cnenupuuecKUMHU W30JJHPOBAHHBIMH OT KHCJI0POAa
CTPYKTYPaMH — FeTePONMTAMH, B KOTOPBHIX HUTPOreHAa3a OCYIIEeCTBJISIET CJIeTYIOIIYI0
PeaKIuIo:

N2 + 8H* + 8Fd(Boccer) + 16MgAT® -> 2NH3 + H2 + 8Fd(okuca) + 16MgAID + 16P;.

JTH Ke HUAHOOAKTEPUM HepeaKo OYPHO Pa3MHOKAIOTCSH, IPOBOLMPYH LBEeTEHHE
BO/I0eMa (CM. pHC.), TPUBOAsiIIee K HEraTUBHBIM MOCJIeACTBUSAM JIJIsl BOAHOM
3kocucTeMbl. [IpyunHOii TAKOr0 BETEHUSI MOKET OBITH MONAJaHNe OHOTeHHbIX
3JIEMEHTOB B COCTaBe y100peHUii, BLIMbIBAeMbIX B BO/10eMbl ¢ noJeil. Kakoe (kakue)
coeqMHeHUe(Us1) MOTYT 3allyCTUTh LIBETEHHE TAKUX BOJI0EMOB?

a) 10CTaTOYHO cosiel Maruus 0e3 no0aBieHus GpocgaTos;

0) JOoCTaTOYHO COeIMHEHUH xemne3a 6e3 nobasienus pocdaTos;

B) IOCTaTOYHO CyJib(haToB 0e3 100aBIeHUsI HUTPATOB U (hocdaTos;
T) noctaTouHo docdaToB 06€3 700aBIECHNS HUTPATOB U AMMOHHSI.



10.

11.
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Ha npaktukyme B Cupuyce pedsiTa NOCTABIWIHN CJEIYHOIIHI IKCIEPUMEHT: B YalIKY
IleTpu ¢ BOAHBIM PACTBOPOM KpaxmaJjia, OKPAIIeHHOI0 i1010M, O/THOBPEMEHHO
MOMeCTHJ/IM NMPOpACTAIOIMe CeMeHA JIbHA U MIIEHUIIbI, N0cJ/Ie Yero MNoCTAaBWIN B
TepMocTat Ha 27°C Ha 1 yac. Pe3yabTaT 31010 3kcniepumMenTa Bol BuauTe Ha
dororpadpuu nHuke. OqHako pedsita 3a0bLJIM 3alIUCATH B CBOI1 JIaDOPATOPHBII KypHAJI,
KaKHe ceMeHa Ky/J1a oM nomMecTuiu. [lomorure pedsitam ono3HaThb ceMeHa, HCXOAS U3
Bammx o0mux 3HaHU# U TOM HHGOPMALMH, KOTOPYIO MOKHO MOJYYUTH U3 GoTO.

a) 2 - IeH, TaK KaKk OCHOBHOE 3aIlaCHOE BEIIECTBO 3TO TPUALIMITIULEPUIbI (KUP) U JJIS UX
pa3iIoKEHU HE HY’KHA aMUJIa3a, IO3TOMY BBIACIIAEMBIE B CPEAY CEMEHEM JIbHA BEILIECTBA HE
B3aMMOJICHCTBYIOT C PaCTBOPOM KpaxMaila U He BbI3bIBAIOT €ro 00eCIBEUnBaHUS;

0) 2 - mIeHnIa, Tak Kak OCHOBHOE 3allaCHOE BEIIECTBO - 3TO KpaxMai U JJIs ero
pacuieryieHust Tpedyercst 00JIbIIOe KOJIMYECTBO aMUIa3bl, KOTOPasi OOBIYHO BBI3bIBAET
o0Opa3oBaHH€e CBETJIBIX KPYIOB BOKPYT CEMsIH, pacIleryisas KpaxMai, HO TaK KaK y CEMSH yKe
BHUJIHEETCSI KOPEHb, TO 3TO O3HAYAET, YTO BECh KpaxMmall, 3allaCEHHBIN B CEMEHH, YKE
M3PACXOI0BAH U AMUJIA3bI yIKE HET;

B) 1 - néH, Tak KaK MpH MPOPACTaHUHU JbHA (PYHKIIMOHUPYET MPOLeCC KOHBEPCUU KUPOB B
YTJIEBOBI, IPU KOTOPOM B MEPOKCHUCOMaxX 00pa3yeTcst 00JIbII0e KOJIMYECTBO MEPOKCUIA
BOJIOPO/1a, OKUCIIAIONIETO U 00ECIIBEYMBAIOILETO HO;

r) | - nmeHnna, Tak Kak OCHOBHOE 3aI1aCHOE BELIECTBO - KpaxMall, B TO BpeMs KaK y JIbHA
OCHOBHBIM 3aIlaCHBIM BEILIECTBOM SIBIAIOTCS Tpuarrauiepuasl. [Ipu HaOyxanun o0bEM
3€peH MILEHUIbl YBEIUYUBACTCS CUJIbHEE, YEM MPU HaOyXaHUU CEMSH JIbHA.

Bbi0epurte koHeuHOocTH pakoodpa3HbIx (Crustacea), y KOTOPbIX OCHOBHAS (PYHKUMSA —
CEeHCOpHas:

a) aHTEHHYJIbI;

6) MaHIUOYIIBI,

B) OpIOIlIHBIE KOHEYHOCTH;

') HOTOYEIIOCTH.



12.

13.

14.

15.
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HekoTopble ;KUBOTHbIE KBOPYIOT» CTPeKaTeJbHbIE KANCYJIbl U3 TKAHEH CheJeHHbIX
KHIIEYHOIO0JIOCTHBIX, MOCJIe Yero XHIHHUK COXPAaHsieT CTPpeKaTe/IbHbIe KaICyJibl B
COOCTBEHHBIX TKAHSAX H MCIOJIb3YeET /IS 3alUThI. JTO sIBJIEHHE HA3BIBAETCS
KJIeNTOKHUANS (0T rped. KAETTEW — BOPoBaTh). U3 NpecHOBOIHBIX ;KUBOTHBIX K
KJIENTOKHU/IUH CIIOCOOHBI NMPeCTABUTEIH Kiacca:

a) Kpyrisie uepBu;

0) PecHnunble 4epBH;

B) Pakoo0Gpa3Heie;

r) JIBycTBOpUaThI€.

Cpenn ’KUBOTHBIX, IPEACTABJICHHBIX HA PHCYHKAX, 3AMKHYTYI0 KPOBEHOCHYIO CHCTEMY
¢ TPEXKaMEpPHBIM cepaLeM HMeeT:

a) 1; 6) 2; B) 3; r) 4.

Cpe)m JKUBOTHBIX, IIPCACTABJICHHBIX HA KAPTUHKAX, CICHHAJIUIUPOBAHHLIC OPraHbI
razoooMeHa MMeer:

a) 1; 0)2;

3y0bI B mpoiecce 3BOJTIOLMHU BIiePBbIe NOABIAIOTCH Y TAKCOHOMMYECKOH IPyNIbI:
a) 3y0aThIX KUTOB;

0) GecuepenHbIX;

B) KOCTHCTBIX PbIO;

I') XpALIEBBIX PbIO.



16. YTpara KoHe4HOCTel U OAUHAKOBAs BBITAHYTas opMa Tesia y npeAcTaBUTeeil

17.

18.

19.

20.

buo P3 2024-25, 10 knacc, Bap.1

YEpBAr, 0e3HOrux Amepun u 3Mell ABJIsAETCS pe3yjbTaToM:

a) IereHepaIuu;

0) PBOJIIOIIMOHHOTO MapAIIEITN3MA;
B) MUMHKPHH;

I') CIIy4aiiHOro CXO/CTBa.

BoJjibasi KOHIOTa OTHOCUTCH K OTPSIAY:
a) Kypoobpa3zusie;

0) P>xankooOpa3HebIe;

B) HenmapHoKoOMBITHEIC;

r) ['arapooOpa3zHbie.

BTopu4HBIii MOYeTOYHHNK B Ta30BOii MOYKe NPUCYTCTBYET Y:
a) cepoit kaosl,

0) KOJIIOYEe aKyJIbl;

B) O0JIOTHOM yepenaxu;

') pEYHON MUHOTH.

ToJsbKo npaBas 1yra aopThl COXpaHsieTcsd B KPOBEHOCHOM cHCTeMe:
a) KaBKa3CKOM KPECTOBKH;

0) IPBITKOH SAIIEPHUIIBL;

B) OOBIKHOBEHHOTO TIOTIOJI3HS,

T') IECHOTO JIEMMHHTA.

Pacimpennas ¢gopma yepena ampuomii cBI3aHA B OCHOBHOM C:
a) TYJISIPHBIM JIBIXaHUEM;

0) OBICTPBIM MEpPEABUKEHUEM B BOJIE;

B) BBICOKHUM PACIIOJI0XKEHUEM IIa3HbIX SI0JIOK;

I') TUTaHUEM KPYITHBIMH HAaCEKOMBIMHU.

7
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B 1796 rony daBapa /lkeHHep B35 *KUAKOCTb U3 MYCTYJIbI Y KPECThSIHKH,
3apa3uBIIelcsl KOPOBbeil 0CIOi, M BTEP 3Ty KHAKOCTh B IapanMHy Ha TeJje
BOCHLMUIJIETHEI0 MAJIbYUKA. Y pedeHKa MOABUJIOCH JIETKOe HeJOMOraHue, KOTopoe
NPOLIO CIIYCTSI HECKOJIBKO AHel. Yepe3 moaTopa Mecsina MaJlb4uKy OblJIa IPUBUTA
HaTypaJibHasl (4ejoBeYecKasi) 0Cna, 0JJHAKO0 00J1e3Hb He pa3BUiIach. Yepe3 HECKOIbKO
MecsineB ObliIa ¢/ie1aHa BTOPasi IPMBHBKA HATYPAJIbHOM OCHBI, CIIYCTS AT JI€T —
TPeThsl, C AaHAJTOTHYHBIMHU pe3yJIbTaTaMHU. Y MAJIbYHKA He Pa3BHJIACH YeJ0BeYecKast
oclna, IoToMy 4ro:

a) BIpabOoTaJICs MPHUOOPETCHHBIM aKTUBHBIA HCKYCCTBEHHBI HMMYHUTET;

0) nelicTBOBa MPHOOPETEHHBINM MACCUBHBIM UCKYCCTBEHHBII IMMYHHUTET;

B) JIEHICTBOBAJI BPOXKICHHBIH MMMYHHTET CIIEHM(UYHBINA K BO30YAUTEINIO YeTOBEYECKON
OCIIbI;

I') IeCTBOBAJI €CTECTBCHHBI aKTHBHBI HMMYHHTET.

Ha pucynke noxka3aHbl 4eTbIpe pa3HbIX MHOTPAMMBbI, 3aNIMCAHHBIX NPH COKPAIIEeHUH
U30JIMPOBAHHOI UKPOHOKHOM MBILILBI JSTYIIKH B OTBET HA CTUMYJISII[UIO
celaJIMIHOro0 HepBa. CTUMYJISIIMIO TPOBOAMJIM NIPH noMouu ctumyJsatopa (Cr):
OAMHOYHBIM CTUMYJIOM, CTHMYJIAMH € YACTOTOH 7 MMIYJIbCOB/CEKYH/Y, CTUMYJIAMH C
yacToToil S0 nMIyJIbCOB/CEKYHIY M CTUMYJIAMHU ¢ 4acToTOoi 200 MMITYJILCOB/CEKYHAY.
Omnpenennre, Kakasi U3 MUOTPAMM 3aNMCAHA NPU YacToTe cTUMYJasiiuun 200
HMITYJIbCOB/CEKYHY:

a) l; 0) 2; B) 3; r) 4.

N3 nepeunciennoro opranonaom HE siBnsiercs:
a) MEPOKCHCOMa;

0) mu3ocoma;

B) IECMOCOMA;

r) pubocoma.

C kakoii cTOpOHBI SMOPHOHA AP030(HIIbI HAYMHACTCSA Helporenes?
a) ¢ OpIOIIHOW CTOPOHBI;

0) CO CIIMHHOM CTOPOHBI;

B) C JIEBOI U MTpaBOii CTOPOH;

I') CO BCEX CTOPOH OAHOBPEMEHHO.

8
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Hepez[ BaMH MHOIOHOTrasi THXOOKE€aHCKadA JpeBeCHasd JAryuiKa. KakoBa no BalieMy
npu4inHa (l)OpMHpOBaHI/Iﬂ aHOMAJIBHOI'0 KOJIMYeCTBA HOr'?

a) OBUT IPOBEJICH OIBIT IO TPAHCIUIAHTAIMU KOHEYHOCTEH;

0) marymka Ha poTtorpaduu — pe3yabTar CAUSHUS OJTU3HEIOB B X0J1€ YMOPHUOHAILHOTO
pa3BUTHSI,

B) B XOJI¢ MHIUBUYaJIHLHOTO Pa3BUTHS 3a4aTOK KOHCYHOCTH PACHICTIHIICS Ha HECKOJIBKO
JacTew;

T') BO BpeMsI pereHepaliy OJHON U3 KOHEYHOCTEH JIATYIIKH TPOU30IILIIO HAPYIICHHE.

3a KOPOTKHUIl MPOMeKYTOK BpeMeHH nmpuMepHo 5S5-30 MuH. JieT Ha3aa B o3epe baiikaa

BO3HMK.10 Gosiee 300 BHI0B paukoB-6okomiaBoB (Amphipoda), kotopbie
NPHUCIIOCOOMINCH K PA3THYHBIM IKOJ0rHYecKMM HUIIaM. /laHHoe sfiBJ1eHHeE ¢
IBOJIIOLIMOHHON TOYKH 3PeHUsI HA3bIBAETCSH:

a) aJanTUBHOU paauaiuei;

0) xpanoBukoM Mémiepa;

B) MHA/IalITUBHOM 3BOJIOIUEN;

r) nenoreHe3oM o CeBepIioBy.

IIpunsATO CUUTATH, YTO 0OJIBIIASI YACTH KHCJI0POAa Ha 3eMile UMeeT OMOreHHOoe
NPOUCXO0KICHHE, TO €CTh BOSHMK HCKJIIYUTEIbHO 0J1arogaps AesiTeJIbHOCTH KHBBIX
oprann3mos. [IpumepHo 2.4 mipa et Ha3aa Ha py0eske apxest H IPOTEPO3051
KOHIICHTPauus KHCJI0pPoAa B aTMoc(epe Havya a noppimaTbesi. OnqHoM U3 Npu4nH
«BEJIMKOT0 KHCJIOPOJHOI0 COOBITHS» MOKET CYUTATHCSH:

a) 3HAUUTEJBHOE OKUCIIEHUE MIOBEPXHOCTHBIX NTOPOJ KUCIOPOAOM, BBIAEISBILIEMCS
I_[I/IaHO6aKTepH$[MI/I B IpCAbIAYIIUC OITI0XU,

0) BO3HUKHOBEHNE (POTOCHHTE3UPYIOLIUX apXel MpuMepHo 2.6 MiIp[ JIeT Ha3as;

B) BO3HUKHOBEHHE IIMAHOOAKTEpUi Ha pyOexe apxes U MPOTEPO30si;

9

T') MpUOOpPETeHNE IMAHOOAKTEPUSIMH CTIOCOOHOCTH K KUCIOPOAHOMY (hOTOCHHTE3Y 2.4 MIIpA

JICT Ha3al.
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MyTanuu 0Ka3pIBAIOT HEOAUHAKOBOE BIUSTHHE HA CTPYKTYPY M PYHKIIUN MOJIEKY.JT
0eskoB. U3 npeacTaB/ieHHBIX MYTalUiil B 0€JIOK-KOAUPYIOLLEM IreHe HaliiuTe Ty,
KOTOpasi NOTEHIIHAJIbHO MOKeT CHJIbHee BCeX MOBJIUATH HA er0 AMHUHOKHMCJIOTHYIO
NOCJIe/10BATEIbHOCTD:

a) CHHOHUMHYHAs 3aMEHa OJTHOTO HYKJICOTH/Ia;

0) OIHOHYKJICOTH IHASI BCTABKA B CEPEIMHE HEKOAUPYIOIIEH YacTH TeHa;

B) BCTaBKa JOIMOJHUTEIBHOTO KOAUPYIOIIETO TPHUILIETA B CEPEANHY KOAUPYIOIIEH YacTu
reHa,

I') OJHOHYKJICOTHIHASI BCTABKA B CEPEMHE KOJAUPYIOIIEH YacTH reHa.

Ha pucynke cxeMaTH4HO H300paKeHbl IK0JIOTHYeCKHe HUIIM HECKOJIbKMX BHI0B
(A-G). 3amTpuxoBaHHasi YacTh B 00J1acTH OYKBbI G 0Tpaaer:

a) pyHIaMEeHTaIbHYIO 3KOJOTHYECKYIO HUIIY;

0) MUHIMaJIbHOE KOJIMYECTBO KUBOTO BEIIeCTBA Orochepbl, HEOOX0IUMOE IS
cymectBoBanwus Buna G;

B) peaJIn30BaHHYIO YKOJOTMUECKYIO HUIILY;

I') 00J1aCTh MEPEKPhIBAHUS HIKOJOTHUECKUX HUII HECKOJIBKUX BUIOB.

10

Bo MHOrmX ciy4asix npu nosiBJICHUH B IKOCHCTEMe XHIIIHUKOB pa3zHooOpa3ue Ha OoJiee
HHU3KHX TPO(PHYECKHUX YPOBHAX 3HAYNTEJBbHO Bo3pacTaeT. OQHUM U3 00bSICHEHUI ITOM

3aKOHOMEPHOCTH MOJKET CJIYKUTh:
a) yMEHbIIIEHNE BHYTPUBUIOBOW KOHKYPEHILIUU B MOIMYJISILUIX KEPTB;

0) noBsIlIeHHE 00111el YPPEKTUBHOCTH NEPeIayll SFHEPTUN B IKOCHCTEME;
B) YBEJIMUEHHUE CKOPOCTH Pa3MHOKEHHS Y paHee JOMUHUPYIOLIETo BUA;

I') alaNTUBHOE U3MEHEHHUE NMPU3HAKOB Y KEPTBHI MOJ] IEHCTBHEM 0TOOpA.
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N3 nepevncieHHBIX HUKeE CJIy4aeB HAaM0O0Ib1Iasi BEPOSITHOCTH HACIe0BAHUSA
Pe0eHKOM pPOANTEIbCKOro 3a00/1eBaHus Oy1eT HA0II0IaThCA B ceMbe Y.

a) MY>K4HHBI, 60JIBHOTO reMouiInel Tumna A;

0) MyxuuHbl, 60s1bHOTO CHHIpOMOM Jlebepa (MUTOXOHAPHAIEHOE 3a00JI€BaHNUE);
B) MY>K4MHBI, 00J5HOTO cuHApOMOoM Kitalindenbrepa;

I') ’KEHIIMHBI, 601bHOM cuHApoMoM [layHa.

st piryopeciieHTHOr0 OKPAIIMBAHUSA KJIETOYHBIX CTPYKTYP B KJIETOYHO 0HOJI0THHI
NPUMEHSIOT AHTUTEJAa, CIIUTHbIE ¢ GJIyopeclieHTHBIMH MOJIEKYJIaMU, HHOT1a TAKUMU
MOJIEKYJIaMH SIBJISIIOTCA Oesiku. B kauecTBe Takoro 6esika, Kak NpaBuJo,
HCII0JIB3YyeTCs:

a) CBIBOPOTOYHBIN anb0yMHH;

0) IUTOXPOM C;

B) (DMKOIPUTPUH;

T') POJIOTICHH.

MyxkoBucuua03 (peneccuBHOE ayTOCOMHOE MOHOTeHHOe 3200JIeBaHue) MPOSABJISIETCH Yy
oaHOoro pedenka u3 2500. ITo 03HaAYAET, YTO reTEPO3UTOTHBIX HOCUTEJIeH MyTallul
MYKOBHCII103a B 3TOM MOMYJISIIHHU:

a) 0,04%;

0) 1%;

B) 2%;

r) 4%.

Ha cienyromem pucyHke noka3ansl (popMyJibl COeAHHEHHI, yYaCTBYIOIIMX B
MeTa00/1u3Me )KMBBIX OPrann3mMoB. U3 3THX coeMHeHHUI K IIypHHAM MOKHO OTHECTH:

NH,
~_-N N N N
N \ HN \  HN \ HN \
:I> SN A N A
N N N N
N" N HNTONT TN NN o m N
1 2 | 3 4
o) |\{ o) ,\{ o) ] NHQI\I
HN N HN HNT
Y0 T W - ML
O">N" "N o”>N" "N o”>N" N o“ >N "N
| | H H H
5 6 | 7 8
a)lu2;
0)2-7,
B)lus§;

') BCE COETUHEHUSI.
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Ha pucynke npeacrapiena ¢gpopmyia kpacutens DiO, mmpoko npuMeHsieMoro B
KJIeTO4YHOi OnoJsiorun. Ilpu 106aBjIeHMN PacTBOPa ITOr0 KPACHTEJIsI K JKMBBIM
KJIETKAM OH CBSI3bIBaeTCs €O crenn(pruuecKNMH CTPYKTYpaMH U OKPALIUBAaeT UX.
Hcxonst M3 cTpOeHHMS MOJIEKYJIbI 3TOT0 KPACHTeJIs1, MOKHO NPeAI0JI0OKUTD, YTO OyaeT

HAQATITATRCT OKNATNIURAHUP®

0 0

/
|‘|4 cio,” N
GWHE-? CHH—!I

a) MIa3MaTU4eCKOi MEMOpaHBI;
0) AHK;

B) pubocom;

I') KJIETOYHOM CTEHKU PacTEHUH.

HyxkJieocoMbl cOCTOAT U3 0€JIKOB-THCTOHOB, Ha KOTOpbIe HaMoTaHa JIHK. I'mcTonbl
YaCTO NOABEPralTCH NOCTTPAHCIAAMOHHBIM MOAN(PHUKANMAM, YTO peryaupyer
aKTHBHOCTb pa0oThl reHoB. Ha pucyHKe moKka3aHbl CTPYKTYPHBbIE (pOPMYJIbI 00KOBBIX
neneil aAMMHOKHCJIOTHBIX OCTATKOB MOCJae MOAU(pUKANNHA (IPAMOYTOJIbHUKOM OTME4YeH
NeNTHAHBIH 0CTOB). YYUTHIBaiTe, YTO OHU B HEHTPAJIBbHBIX YCJI0BUAX MOI'YT ObITh
3apsizkeHbl. Kakoil 13 MoguuIupoBaHHBIX AMMHOKHCJIOTHBIX OCTATKOB CHUIKAET
CTa0MJIbHOCTH HYKJIEOCOMBI B YCJI0BHAX KJIETKH:

a) l; 0) 2; B) 3; T') BCE NIEPEUUCIICHHBIE.

IHox neiictBHeM pa3IHYHBIX (PAKTOPOB IBOTIOLHH IVIOTHOCTH F€HOB B T€HOME Y
0aKTepHil CyIeCTBEHHO BbIIIe, YeM B TeHOMAX MHOIOKJIETOYHBIX 3yKapHoT. UTo 0bL10
NPUYHHOI TaKoro dpdexra?

a) BBICOKasl INIOTHOCTh T€HOB TO3BOJISIET PEaIN30BaTh 00Jiee CI0KHYIO PETYIIALNI0 paOOThI
IpyNI I€HOB;

0) OoJIBIIINIA pa3Mep T€HOMAa CHIKAET CKOPOCTh JICJICHNS,

B) 00BN pa3Mep FeHOMa CHUYKAET CKOPOCTh TPAHCKPHUIILINU;

r) O0ONBIINI pa3Mep TeHOMa CHUXKAET CKOPOCTh TPAHCIISAIIUH.
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Ha pucynke noxkasaH nepBblii Hykj1eoTua cuatesupymomeiics PHK.

NH,
N AN
I I I 2 </ | N
HO—P—0—P—0—P—0_ / P
| N"SN
OH / OH OH O

4—0 OH
N
£
Kyna npucoegunsiercss MeTwiryanosuaHMoHogocdar (k3m) npu kanupopanuu MPHK y

geJa0BeKa:
a) 1; 6) 2; B) 3; r) 4,

Cxema 1eMOHCTPHUPYET NMOJYKOHCEPBATHBHBINA MeXaHU3M PeNIHKAIUH: HCXOHbIE
nenu JJHK noka3anbl CIUIONIHBIMHY JIUHUSIMH, 4 CHHTE3UPYeMble — MMYHKTHPOM.

I'unore3a 0 MoJyKOHCEPBATUBHOCTH PeIVIMKALMHU, BbIIBUHYTas CJIeI0M 3a
onpenenenueM crpykrypsl IHK, noaseprajsach KpuTnke, Tak Kak IMpeanoarajaoch,
4To:

a) NOJYYHBILUECS XPOMOCOMBI HE JIOJIKHBI ObITh OJTUHAKOBBIMH;

0) 13-3a MepeKpyUYEeHHOCTH JBOMHOM CIIMpany OHa HE MOKET PacIlIeTaThCs;

B) M3-3a NEPEKPYUEHHOCTH JBOIHOMN CIIMpaIl HOBbIE OaKTEpUATIbHBIE XPOMOCOMBI HE
CMOTYT pa30NTHUCH;

r) uHdopmanus OyJIeT pacupeaesIThCsl HEPaBHOMEPHO MEXAY JOYEPHUMHU XPOMOCOMAMH.

Kakoe u3 npecTaBjieHHbIX HHKe BEIIECTB MOKET Y4aCTBOBATh B CYOCTPATHOM
(pochopunupoBanumn:

a) 2,3-6ucdocdornunepar;

0) kpeatuHdocpart;

B) pulyno30-1,5-6ucdocdar;

r) hpykTO30-6-hocdar.
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Yacts 2. Bam npeajararoTcda TCCTOBLIC 3alaHNd C MHOKCCTBCHHLIMU BAPHUAHTAMU OTBCTA

(ot 0 1o 5). MakcuManbHOE KOJMYECTBO 0OAJUIOB, KOTOPOEe MOXKHO Habpath — 60 (o 2,5 Ganna 3a
Ka)KJ10€ TECTOBOE 3aj1aHue). MHaekcol koTopsle TpeOyroT oTBeToB (B) 1 HeBepHbIx oTBeTOB (H)
OTMETHTE B MaTpHIIe 3HAKOM «X». OOpasel 3aoHeHUsT MATPUIIbL:

Ne|?|A|B|B | |1

B X | X X

X X

1. B YépHom mMope cyliecTByeT pa3jejieHue NPUIOHHONH aHAIPOOHOI U BepXxHei
a3poOHoi 30H. OHO 10cTUTaeTcs 0J1arogaps MUKPOOPraHu3MaM, KOTopbie
NMOTPEOJISIOT ra3bl AHAIPOOHOI 30HbI U, TAKMM 00Pa30M, He MPOIYCKAKT 3TH ra3bl B
a3pO0OHYI0 30HY. DT MUKPOOPTraHU3MbI (JOPMHUPYIOT TAK Ha3bIBaeMbIi
0aKTepHaJbHBIH ra3oBblil pUIbTP. BriOepute pu3noI0rNYecKue rpynmnsbl
MMKPOOPraHNU3MOB, KOTOpPbIE COCTABJISIIOT OCHOBY 0AKTePHAJIBHOI0 I'a30BOI0
¢puabTpa:

a) THOHOBBIE OAKTEPHH;
0) MeTaHOTPO(DHI;

B) METaHOT€HBI;

T') CEPOPELyKTOPHI,

1) Cyab(haTpeyKTOPHI.

2. ®apunupasup — unruéurop PHK-3aBucumoii PHK-nosmmmepasbl, KoTopbIii
OrpaHHYeHHO OTMeThTe s jJedyeHus rpunna u COVID-19. K coxanenunio, HecMOTps
HA AKTHBHOCTH IN VitrO MpOTHB psijia BUPYCOB, KIMHUYECKUE HCILITAHUS
(paBunupasupa He nMokazayau ero 3PpGPeKTUBHOCTH, 2 TAKKE POJIEMOHCTPHPOBAJIU PAJ
NOTEHIHAJBHBIX N0004YHBIX 3P PexToB. Ecin 0016111011, 4TO ITO JIEKAPCTBO
3¢ pexkTUBHO, 00J1a1aeT MAKCHMAJIBLHO INMPOKOH cClIenM(PHUYHOCTHIO M HE HMeeT
1n0004HbIX 3 PeKTOB, TO NPU KAKUX 00JIE3HAX €r0 MOKHO ObLI10 Obl HA3HAYATH?

a) KOpb;

0) monromuenut (BUpyc cemeiicta Picornaviridae);
B) renatut B (Bupyc cemeiictBa Hepadnaviridae);

r) BUU-undexnus;

1) IPOCTOi1 repriec.
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3. PaccMoTpuTe JaHHYIO KJIaJ0TpaMMy BOJIIOIUH H MPOUCXO0KTEHHUS PACTEeHHUIA,
onyoukoBaHHyI0 B ctathe Zhang et al (Journal of Integrative Plant Biology, 2022,
V.64, Is. 2, P.: 516-535), u BbIOepUTE BepHbIE OTBETHI:

a) Cpenu Beicimx pactenuit (OMOpHodHT) ecTh NpeAcTaBUTeNU 0e3 yCThUII.

0) Charophyta - rarioHTBI B BEreTaTUBHOW CTaTUH.

B) Bricuiue pacrenust u XapoBble — CECTPUHCKHUE TPYIIIIHI.

r) [InayHOBU/IHBIC ¥ ATIOPOTHUKOBUIHBIC HMEIOT XKM3HEHHBIH IIUKII C TpeolIIajanueM
TaryIOuIHOTO CIIOPOQHTA.

1) Ycreuia B sBomoimn 3enensix pacrenuit (Viridiplantae) Bozuukmu npumepHo 125 mi
JIeT Ha3ajl.
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4. Ha pucyHke noxka3assl iBe MUKporpaguu (moJry4eHHbIe ¢ IOMOIIBI0 CKAHUPYIOLIEeH
3JIeKTPOHHOW MHKPOCKONHH) MPOBOAAIINX TKaHeil pacrenns bapanna (Huperzia
lucidula).

CpaBuuB pucyHok 1 (ciieBa) 4 pUCYHOK 2 (crIpaBa), MOYKHO YTBEPKIAATh, YTO:

a) Ha pucyHKe | n300paKeHbI AIEMEHThI IPOTOKCUIIEMBI, 4 Ha PUCYHKE 2 — 3JIEMEHTHI
METaKCUJIEMBI;

0) Ha pucyHke 1 n300paxeHsbl AIeMEHTHI (PJI09MBI, 2 HA PUCYHKE 2 — KCHIIEMBI,

B) Ha pUCYHKE 1 N300pakeHbI 3JIEMEHTHI IPOTO(IIO3MBI, a HA PUCYHKE 2 — BJIEMEHTBI
MeTa(I03MBL;

T') Ha pUCYHKE 1 MOXHO pa3iIMuuTh CIIUPATIBHBIC TPAXEHIBI, @ HA PUCYHKE 2 — TIOPHUCTHIC
Tpaxeuibl;

1) Ha pUCYHKax U300pa’keH0 (POPMUPOBAHUE CUTOBUAHBIX I1OJIEH OT paHHEH CTaAuU
(pucyHok 1) k cpopMUPOBAHHBIM TMOJIAM (PUCYHOK 2).

5. Ha pucyHke noka3ansl NpoBojsinye nydyku A u b 1Byx pacrenuii, npu 31oM 00beKT A
oTiiM4yaercd ot od0bekra b:

a) HaJIM4YMeM BHYTpPEHHEHN U BHEIIHEH (I03MBI;
0) OTCyTCTBHEM KaMOus,

B) OTCYTCTBHEM BTOPUYHOU KCHIIEMBI;

I') HAJIMYKUEM CKJIEPEHXMMHOM 0OKIIaIKH;

1) BO3MOXXHOCTBIO BTOPUYHOTO YTOJIIEHNUS.
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Axanemuk ApMeH JleoHoBrn4 TaxTaIsKsiH BbIAe/s]1 apXaniyHbie MOpgoornyeckue
NPU3HAKH VIS BBICIIMX PACTEHH I, KOTOPbIMH PYKOBOJCTBOBAJICS NIPH BbISIBJCHUH
(puorenernyeckoi cB3M MexkaAy HUMH. U nycTh nmocjie akTUBHOTO BHeAPEHUA
MOJIEKYJISIPHOH (DMJIOTEeHUH CHCTeMaTHKA PacTeHHil NpeTepie/ia 3HaYNTeJIbHbIe
usMeHennsi — cucrema A.JI. TaxTagkaHa BO MHOTOM NPABUJIBLHO OTPaKaja
POACTBEHHYI0 B3aUMOCBS3b, 4 TAK:KE CTAJIa (PYHIAMEHTOM /JJIsl Pa3BUBAKOIIMXCH 110
ceil IeHb uaeil M NpeJACTABJIEeHUI 0 CHCTEMATHKEe PaCTeHUIl.

IMepen Bamu nuBerok u mioabl Kaay:xuuubl 6o0tHoii (Caltha palustris),
npuHaIexamei k cemeiicrBy Jlrorukosbie (Ranunculaceae).

IlonpoOyiiTe mpuMepuTH Ha cede POJIb BEJIUKOro 00TaHUKA cepeAnHbl XX BeKa U
onpeeIUTh ApXauyHble NPU3HAKH YKA3aHHOTO PACTEHMS

a) peaylpOBaHHAs CTEPUITbHAS YACTh MUKPOCIOPO(DUIIIOB;

0) HEeBBIpAXKEHHBIE CTOJIOUKH;

B) allOKapIHBII TUI THHELIES,

I') IPOCTOM OKOJIOI[BETHUK;

1) BCKpBIBAaHUE TJIO/IOB IO OPIOIIHOMY IIBY.

Kak npaBuiio, y AMaTOMOBBIX U 30JI0THCTBIX BOJIOPOCJIeii OTHOLIEHHE KOHLIEHTPALMH
KAPOTHHOM/I0B K KOHIIEHTPALMU XJI0PO(UILIIOB BbIIIE, YeM Y 3eJIeHbIX H IBIJIEHOBBIX
BoaopocJeil. C yeM 3T0 MOxkeT ObITH CBA3aHO?

a) Bricokoe coneprkaHne KapOTUHOUAOB CBA3AHO C 3(PPEKTUBHBIM MOTIOMIEHUEM JKEITO-
OpaH)KEBOTO CBETA STUMH MUTMEHTAMH M JIOCTYITHOCTHIO ATON YaCTH CHEKTPAIBHOTO
Jarna3oHa B MeCTax OOUTaHMS TaHHBIX BOJIOPOCIIEH.

0) IloBbImeHHOE Cco/lepKaHNe KAPOTHHOUIOB CBSI3aHO C YCHIICHHBIM ITOTJIOICHUEM CHHE-
3€JICHOH YaCTH CIEKTPAILHOTO JMara3oHa, MOCKOJIBKY KPACHBINA CBET XyXKe
pacrpocTpaHsieTcs B Ipo3payHOi MOPCKOM BOJIE, YeEM CHHHIA.

B) BhIcoKkast 1o KapOTUHOMUIOB CBsI3aHA C U30BITKOM CEPOBOIOPOA B MECTaX OOUTAHUS
3TUX BOAOPOCIEH U HEOOXOMMOCTHIO 3aIUIIATHCS B ATUX YCIOBUSAX OT aKTUBHBIX (hOpM
KHCIIOpO/Ia.

r) Beicokoe conepxanne KapoTHHOMIOB CBSI3aHO C X HEMOCPEICTBEHHBIM yUacTHEM B
nepeaaye IeKTPOHOB OT nuToxpom-h6f-komiiekca k porocucreme 1.

1) KapotuHouas! yuacTBYyIOT B Iepeaye 3JeKTpoHa oT (heppeoKCHHa Ha (hepMEHTHI
MeTaboJi3Ma a30Ta U CEPBHI.
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PyoucKO (Pudymno3oducdocharkapdokcuiiaza/okcureHasa) — KIKw4eBoi ¢gepmMeHt
nukiia KaabsBuna, 00/1a1a10111uii MHOTOYPOBHEBOI cucTeMoii peryiasinuu. Boidepure
BepHbIE YTBEPKIeHUsI OTHOCUTEIbHO peryiasinun PyoucKO.

a) cumxkenne pH crpomsl 1 moBeIieHrne pH TroMeHa aKTUBUPYET PEPMEHT;

0) HAKOIUIEHHE BOCCTAHOBJICHHOTO (heppeOKCHHA MPUBOAUT K akTuBauuu PyoucKO;

B) CUTHaJIBI OT (DOTOPEIENTOPOB Yepe3 OeNKU-TIOCPETHUKH PETYIUPYIOT IKCIIPECCHIO
cyowenunun PyoucKO, kogupyembIx B sSape;

I') CHIKEHHE KOHIIeHTpauu Mg?* B cTpoMe mpHBOIMT K akTuBanuu PyoucKO;

1) ysenuueHue konnenTpauun CO2 B ctpome mpuBoAMT K akTuBanuu PyoucKO.

Opranusm, NOKa3aHHbIH HA PUCYHKeE, XOTS Obl HA HEKOTOPBIX CTAAUAX KU3HEHHOT 0
MUKJIA:

Wi,

l:%”ﬁ"

P

a) JICJIUTCSI MUTO30M Ha JIBE KJICTKH;

0) nenuTcs Meo30M Ha YeThIpe KIIETKH;

B) TIEpeJIBUTAETCS aMeOOUTHBIM CITOCOO0M;
T') IPOXOAUT IIH30TOHHIO;

1) SIBIISICTCS TTAPa3UTOM.

Boi0epuTe Bce cuTyannu, KOraa BO3MOKHO 3apaskeHne MAJSIpUHBIMHI TIa3MOIUSIMH:
a) 3apaKeHHe YeJI0BeKa OT Maro KoMapa;

0) 3apa’keHHE YEJIOBEKa OT JIMYMHKH KOMapa;

B) 3apa)kKCHHE MMaro KoMapa oT YelIOBEKa;

T') 3apaKCHHE YeJI0BEKa OT YEJIOBEKa;

1) 3apa)keHre KoMapa OT Komapa.

B 1997 roay nosiBmJjioch ucciae0BaHue, KOTOPOe ObLI0 BHINTOJTHEHO MOJICKYJISIPHO-
reHeTHYeCKMMH MeTOAaMHU U N0Ka3aJ10, YTO KPYyIJible YepBH U WICHHCTOHOTHE —
OsmkaiiliMe poACTBEHHUKH, BXoasiue B equHyo rpynny Ecdysozoa (imHsiromme).
Bnocaeacreuu o6HapyxkeHbl MOpgosioruyecKkue CBH/IeTeIbCTBA POACTBA BCeX
JuHAKIKX. Bbi0epuTe UX U3 cileqyI0lero CnucKa:

a) HaJIMuMe XUTHHA B KyTHKYJIe CTEHKH Tea;

0) HaIM4Yue rOPMOHA, CTUMYJIUPYIOLIETO JIMHBKY;

B) MPEPBIBUCTHIA POCT TEINa;

I') OTCYTCTBUE OOLIMPHOTO IEJIOMA;

1) HAJIM4M€ MHOTOCJIOMHOMN KyTHUKYJIBI
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12. TIpu BCKPBITHH KACIMIICKOIl MUHOTH Y Heé MOKHO OOHAPYKMTh TaKHe 3JIeMEeHThI
CTPOCHUA:
a) JKeyJ0K;
6) p&bpa;
B) JbIXaTeabHas TPyOKa;
T') MAIIEBO/T;
1) TUIaBaTeNIbHBIN MY3bIPb.

13. Opranammu BbIIejIeHHs] Y 3¢eMHOBOIHBIX (Kjacc Amphibia) Ha pa3HbIX cTagusix
Pa3BUTHA MOTYT CJIYKUTh:
a) TOJIOBHBIE (TIPOHE(PPUUYECKIE) TIOUKH;
0) KoXKa;
B) TYJIOBHUILHBIE (ME€30HE(PPUUECKUE) TOUKH;
T') Ta30BbIC (MeTaHEe(PPUUECKHE) TTOUKH;
1) aTpHalibHas OJIOCTh.

14. Kakue u3 nepevyucjeHHbIX YTBePKAeHHIl BePHBbI I KJIeTKU HA IaHHOH KapTHUHKe?

a) OHa HaxoIUTCs B HHTEep(dase;

0) ATO KJI€TKa )KMBOTHOTO;

B) 9TO KJIETKA HaXOIHUTCS B MHTO3E;
T') 3TO IPOKAPUOTHUYECKAs KIIETKA;
1) 3TO DPUTPOLUT.
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15. Ha pucyHke cXxeMaTH4HO IOKAa3aHbI 1ePMATOMbI — Y4ACTKH KOKH, HHHePBHpYeMble
HEPBHBIMHU BOJIOKHAMM, BXOASIIIMMH B OIMH H TOT 7Ke KOPEeIIOK CIIHHHOMO3I0BOI'0
HepBa. PaccmoTpuTe npeacTaBjieHHYIO cXeMy M OTMeTbTe IPABUJIbHbIE YTBEPAK/ICHHUS:

C | B= co— Al
T w25
Y cs—&%
T
..... L5
L \ i
= k _‘J
S s1ﬁ‘ s

a) CUMIITOMBI B KOHKPETHOM JIepMaToOMe MOTYT yKa3bIBaTh Ha MaTOJIOTHIO, 3aTParuBaOLIyI0
COOTBETCTBYIOIIMI HEPBHBIN KOPEIIOK.

0) BonokHa, 10 KOTOPBIM HEPBHBIE UMITYJIBCHI OT HHHEPBUPYEMBIX IEPMAaTOM MOCTYIAIOT B
CIIMHHOM MO3T, BXOJIST B COCTaB 3aIHUX KOPEIIKOB.

B) [Ipu noBpexIeHHN HEPBHBIX KOPEIIKOB, COOTBETCTBYIOIMX AepmaTomam C7 u C8, Oyner
HapylIieHa YyBCTBUTEIBEHOCTD MANIBIEB PYK.

r) [Ipr moBpekieHNH HEPBHBIX KOPEIIKOB, COOTBETCTBYIOMMX Aepmaromam C7 u C8,
qyBCTBUTEIHHOCTD NAJIbIIEB PYK COXPAHHUTCS, HO Oy/IeT HAOII0aThCs TIOTEPS
qyBCTBUTEIBHOCTH HIKE MECTa MOPAKEHHUS.

1) [Tpu moBpexIeHNN HEPBHBIX KOPEIIKOB, COOTBETCTBYIOMUX nepmaTomam C7 u C8,
MOJIBIDKHOCTD TAJIBIIEB PYK COXPAHHUTCS, HO Oy/I€T HAOII0IaThCs TTApaIiy CKEJICTHBIX
MBIIIII HIXKE MECTa MOPAKEHHS.
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16. BbiOepuTe pyHKIUH, CBOIHCTBEHHbIe MUKPOBOPCHHKAM 3MHTEIUS TOHKOIO
KHIIeYHHKA:
a) yBEJIMUYMBAIOT IIJIOLIA/1b IOBEPXHOCTH BCACHIBAHMUS;
0) Ha MUKPOBOPCHHKAX aJCOPOUPYIOTCS MHOTHE MUIICBAPUTEIbHBIC (PEPMEHTEHI, 32 CUET
4ero NPUCTCHOYHOE NUIIEBAPEHUE HUIET OYECHBb AKTUBHO;
B) MUKPOBOPCHHKH aKTUBHO IIEPEMELINBAIOT XUMYC, YTO YBEIMUUBAET CKOPOCTh
IIPOXOKICHUS COACPKUMOrO IO TOHKOMY KHMILIEYHHKY;
I') MUKPOBOPCHHKH COJEpKaT IMM(ATHYECKUE KaMIIISPbI, B KOTOPbIE aKTUBHO
BCACBIBAIOTCS IIPOYKTHI [IEPEBAPUBAHUS KUPOB;
1) MUKPOBOPCUHKH YYacCTBYIOT B T€HEPALMSIX OTEHIIMAJIOB JEHCTBUS, HY>KHBIX JUIS
ONTUMAJIBHON PEryJIALUN UIIEBAPCHUS.

17. W3BecTHO, YTO B YeJ0BEYECKOM reHOMe eCTh YYaCTKHU, KOTOpble ObLJIM MOJIy4eHbI B
pe3yJibTaTe rUOPUAN3ALNHE ¢ HeaHAepTalbuaMu WM 1enncosuamu. Ha rpagpuxax
MOKA3aH MPOLEHT CXO0JCTBA reHOMa JIIo/leil U3 Pa3HbIX IPYIII C FEHOMOM
HeaH/JAepTaibla U aaTaiickoro feHucosua. M3oannuu Ha rpadguke oTpakaloT 4acToTy
(parmMeHTOB € onpeeieHHBIM YPOBHEM CX0/JCTBA B reHome. Eciin, Hanpumep, KOHTYP,
OrpaHNYeHHbIN U30JMHMel «5», pacnosoxeH no ocu X Ha ypoBHe 0.8, 310 3Ha4YUT, 4YTO
cymecTByeT npumepHo 5% JIHK B renomMe 4esioBeka, koropasi Ha 80% mnoxo:ka Ha

HeaH/JepTalbckylo. Kakue yrBepikaeHus cJeAy0T U3 NPeACTABJICHHBIX TPaQuKOB?

EBponeiiusbi Manyacsi
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CX0f4CTBO C AEHNCOBCKMM
reHoMOM
Cx04CTBO € [EeHUCOBCKAM
reHOMOM

1.0

Cxopcreo ¢ Cxoncvso ¢
HeaHAepTaNnbCKUM reHOMOM HeaHAePTANLCKAM reHOMOM

a) MO-BUANMOMY, MEXJy MpeKaMu eBPOIEHIEB U IEHUCOBIIAMH HE TPOUCXOMIIO
MeTucanuu (rudpuan3amnun);

0) B reHOMax BceX MPECTAaBICHHBIX TPYIII JItoJei nmeetcs Heanaepranbekas JJHK;
B) Y SITIOHIIEB MO>KHO OOHAPYKUTh CJIE/Ibl HECKOJIBKUX SITU30/10B METHUCALIUU
(rubpuanzanum) ¢ HeaHAePTAIbIIAMU;

I') 3a CUeT MHTEHCUBHOTO 0TOOpa J1oiist HeanaepTanbckoit JIHK y kuTaiitieB u arnoHies
CYILLIECTBEHHO HUXKE 110 CPABHEHUIO C EBPOIEHIIaMU;

1) y MaryacoB MOKHO OOHApYXHUTh CJIe/Ibl KAK MUHUMYM OAHON THOpUIn3alun
(MeTHucaumn) ¢ IEHUCOBIIAMH.
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B npouecce ceneKnuu y MHOTHX KYJIbTYPHBIX PACTEHH YPOBeHb IeTepO3UrOTHOCTH
(mosiuMop¢u3Ma) B HEKOTOPBIX YYACTKAX F'eHOMA 0KA3bIBAETCH CYLIEeCTBEHHO CHUKEH.
Ha caenyromem rpaguke npeacraBiieH cpeHU YPOBeHb reTepO3UroOTHOCTH B
NONYJISIUAX COBPEMEHHOI KYKYPY3bl U €€ JTUKOro NMpeaKa 1AJs reHa u ero 5°-
PeryJIiTOpHOro yyacrka. Mo:KHO YyTBep:KAaTh, YTO:
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a) BBICOKA BEPOATHOCTH TOTO, YTO T'€H HAXOUTCS MOJI ICHCTBUEM CTaOMIM3HPYIOLIETO
oTOOpa KaK y TUKOTO MPEIKa, TaK U y KyKYpYy3bl;

0) OONBIIMHCTBO MyTalUi, IPOU3OIIEANINX B UHTPOHE, TI0-BUIUMOMY, SBISIOTCS
CMHOHUMHYHBIMH Y [TO3TOMY HE3aMETHBI JJIsl €CTECTBEHHOTO 0TOOPA;

B) C-KOHIIEBOI JOMEH Oelka, KOIUPYyeMOro TaHHBIM I'eHOM SIBJIIETCS HanboJee
KOHCEPBAaTHBHBIM y4aCTKOM BCEU MOJICKYJIBI;

T') YPOBEHb NOJIMMOP(H3Ma BBIIIIE B [TOCIEI0BATSIBHOCTH HHTPOHA 110 CPABHEHHIO C
PETYJISTOPHBIM YYaCTKOM y JMKOTO MPEeKa KyKypy3bl;

1) PeryIsSTOPHBIA Y4aCTOK JJaHHOTO T'eHa HaXOWIICS TTOJ1 ICHCTBUEM HCKYCCTBEHHOTO
otOopa.

Ha rpajuxe oTpakeHbl KOPMOBBIe CIIEKTPHI y roubua (Salvelinus alpinus) npn

00MTAaHMH KAaK B 0AHOM BoJ0éMe ¢ Gopesibio (yci1oBus 2), Tak U 0e3 Heé (ycaoBus 1).
Hcxons u3 0co0eHHOCTEH TaHHBIX CIEKTPOB MOKHO YTBEP:KIATh, UTO:
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a) MPEJCTABICHHBIN BUJ HE MOJYUHACTCS IIPUHIIMITY KOHKYPEHTHOT'O UCKIIFOUECHUS

[.®. I'ayse;

0) /U aHAIOTHYHBIX CIIEKTPOB (DOPETU 0XKUAACTCS YBEIIUMUCHHUE JTOJN JIMYUNHOK HACEKOMBIX
MIPU CUMIIATPUH;

B) TOJIEII SIBJISICTCS] XUUTHOW PHIOOW M HAUMHAET OXOTUTHCS Ha popenb mpu 0OUTaHUU B
OJIHOM BOJOEME;

') K3MEHEHHUE J0JIM Ha3eMHBIX MEJIKUX PaKOOOPa3HbIX B PAllMOHE IOJIbIA MOXKET
CBUJETEIHCTBOBATH O TOM, 4TO (opelib, 0OUTaIOIasi BMECTE C HUM, ObliIa HCTOYHUKOM
MHOECTBa HH(EKINI B BOTOEME;

1) P COBMECTHOM OOMTaHWH y TOJIbIA MPOUCXOIUT CABHUT YKOJIOTUYECKON HUIITH.

B 1920 roay B pe3ysbTaTe 00001IEHHA 3HAYUTEIBLHOT0 KOJINYECTBA (DEHOTUNIMYECKUX
JAHHBIX 110 H3MEHYUBOCTHU KYJbTYPHBIX U JUKOpPacTyiux ¢popm pacrenuit Hukonaii
BaBuiioB cpopmyinpoBaJ 3aK0H roMOJIOTHYECKUX PSI/I0B HACJIEICTBEHHOM
H3MEHYMBOCTH, KOTOPBIH B YNIPOILIEHHOH hopMe 3BYUHT CJIeAYIIIHM 00pa3om:
«['eHeTnyecku 0J1M3KHe BUABI U POAbI XapPAKTEePU3YIOTCSI CXOAHBIMH PSAIaAMH
HACJIeACTBEHHON U3MEHYNBOCTH...». C M03MLINH COBPEMEHHOH MOJICKYJISAPHOI
reHeTHUKH ¥ TEOPHH IBOJIIOLIMHU BbIOepuTe BePOsiTHbIE 00bSICHEHHUS TAHHOT0 3aK0HA.
a) B MOMYJISIUUY NPeKa ABYX OJIM3KUX BUIOB UMENIOCH aJlJIENIbHOE pa3HoOoOpa3ue, KoTopoe
OBLIIO YHACJICIOBAHO MOTOMKAMH JIBYX BU/IOB;

0) cxonHbIe (PEHOTHUITHI Y OJU3KUX BUIOB, CKOpPEE BCero, 00yCIIOBICHBI MyTallUsSIMU B
COBEPILIEHHO Pa3HbIX reHax;

B) y OJIM3KUX BHUJIOB MOTEHIIMAIBHO MOXO0KUH HAOOp pa3pelIeHHBIX TPACKTOPUH B
sMOpHOreHese, KOTOpbIe B CBOIO OYEpe/lb BEAYT K MOX0XKHUM (DeHOTHIaM;

r) OM3KMe BUABI 001a/1al0T CXOAHBIM HAOOPOM T€HOB, a 3HAUUT B ATHX T€HAX MOTYT
MIPOUCXOAUTH CXOAHBIE MyTallUU;

1) OTM3KKE BUJIBI BCETIa 3aHUMAIOT OAMHAKOBBIN apealt, a 3HaYUT Ha HUX UJEHTUYHO
NENUCTBYET €CTECTBEHHBIN 0TOOD.

PaccmorpuTe npuBeaeHHbIH HUKE PUCYHOK KAPHOTHUIIOB CAMKH U CaMIa YTKOHOCA.
Oo6o3nauenns 1-21 u E1-E10 cooTBeTCTBYIOT O0T/€JILHBIM XPOMOCOMAM YTKOHOCA.
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BepHo, uTo:

a) y yTKoHOca 2n = 52;

0) E1 — 1o X - xpomocoma,;

B) E2 — 310 Y-Xxpomocoma;

I') caMI[bl y YTKOHOCOB - TOMOT'aMETHBIi 10T,
1) Y YTKOHOCOB 5 Tap MOJIOBBIX XPOMOCOM.

®epmenT cGAS siBJIsIeTCSl HUTONMJIA3MATHYECKUM penentopoMm, y3nawomum JHK,
KOTOPbBIii IPH aKTUBALMYU CUHTE3HPYeT coeJUHEHUe, PeCTABJIEHHOEe HA PUCYHKe
HHKeE.

BepHo, uTo:

a) 9TO COEIMHEHHE SBISIETCS BHYTPUKJIETOYHBIM ITOCPEIHUKOM B II€pejaue CUrHaa;

0) 3T0 coeuHeHHE CUHTE3upyeTcs u3 HAM®;

B) 3TO coeuHEeHue cuntezupyercs u3 ['TO;

r) pepmeHT cGAS OTHOCUTCS K KJIacCy JInas;

1) B COCTaBE COECMHEHUS €CTh pub03a U JIe30KCHprO03a.

11 moJ1y4eHus1 Mbllel ¢ KOHAUIIMOHHBIM HOKAyTOM OIpeJe/IeHHOr0 reHa (yaajeHue
000uX aJljieJieil ITOro reHa B HEKOTOPbIX THNAX KJIETOK-MHIIIEHe) HCTOJIb3YIOT TAKOM
MOJIX0/] — CKPeIIUBAKT JUHUIO MbILIEH, IKCIPECCHPYIOLIYIO B KJIETKAX-MUIIEHAX 0]
cnenrpuaeckuM npomoropoM ¢pepmeHT Cre-pekoMOMHAa3y (IMHHMA JEJTUTOP) €
JIMHUEH, Yy KOTOPOil aHAJIU3UPYEeMbIH I'eH OKPYKEH € ABYX CTOPOH caiitamu LoxP,
y3Haomumucs Cre (Takoii reH Ha3bIBal0 (pIoKCHPoBaHHbIM). Ci1e10M IOJTy4YEeHHBIX
AUTEeTePO3UIO0T BO3BPATHO CKPELINBAIOT C TOMO3MIOTAMH 110 (PIIOKCHPOBAHHOMY TeHY.
BepHo, urto:

a) B TakoM ckpemuBaHUM KOHJUIIMOHHBIM HOKAyT reHa MPOUCcXoauT y 1/4 motomcTBa.

0) [Ipu ckpemuBaHuM TUTeTepO3UroTHl ¢ Cre-aenuTopoM KOHAUIMOHHBIA HOKAYyT T'eHa
poucxo uT y 1/4 moromctaa.

B) IIpu ckpemmBanuu IByX AUTE€TEPO3UTOT KOHAUIIMOHHBIA HOKAYT FeéHa MPOUCXOIUT Y
3/16 nmoromcTBa.

r) s KOHAUIIMOHHOTO HOKayTa B renaronurax red Cre-pekoMOMHa3bl JOKEH HaXOAUTCS
10JT IPOMOTOPOM CHIBOPOTOYHOT'O JIbOYMHUHA.

1) Jlns KOHIUIMOHHOTO HOKayTa B MbIIIAaX reH Cre-pekoMOMHAa3bl JOIKEH HaXOAUTCS 1O
MIPOMOTOPOM OeTa-aKTHHA.
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24. W3 nepevunc/eHHBIX MPOLECCOB B 310POBBIX KJeTKax YyeaoBeka HE BcTpeuaercs:
a) cunte3 PHK no marpune PHK;
0) cunte3 JIHK mo matpunie PHK;
B) cunte3 PHK no marpune JJHK;
) cuHTe3 nosmrentuaa mo marpuie PHK;
n) cuate3 PHK no marpunie nonmunenTuaa.

Yacte 3. Bam mnpemnaraioTcss TeCTOBBIE 3a7aHUs, KOTOpPbIE TPEOYIOT YCTaHOBJICHHS
COOTBETCTBUS. MaKCUMaIbHOE KOJUYECTBO OAIITIOB, KOTOpOe MOXKHO Habparh — 101. 3anmonnuTe
MaTpPHUIIBI OTBETOB B COOTBETCTBHH C TPCOOBAHMSIMHU 3 TaHUM.

1. [6 6amnoB] KaGenbHble GakTepuu — 3TO MHOTOKJIETOYHBbIE OAKTEPHH, KUBYIIHE B
MopckoM ujie. Opranu3m JITHX OakTepuii MpeacTaBjsieT c000H BBITAHYTYI0 HHTh,
COCTOSIIIYI0 M3 MOYTH THICAYM KJIETOK, MMEIIUX ofllee NepUILIa3MAaTHYECKOoe
NMPOCTPAHCTBO, TIJie PACHoJaralTcsi BOJIOKHA, padoTaompe Kak NpPoBoAa IJIsA
TpaHcmopTa 3JeKTpoHOB. Huth KaOejbHbIX OakTepuili OpPUHEHTHPOBAHA B MJIe
BEPTHKAJIBbHO, TO €CTh OJJMH KOHEIl HUTH HAXOAUTCH B MOBEPXHOCTHBIX CJI0MIX MJa, a
BTOPOii — B I1y00oKkuX cjiosix. Mcxoast M3 TeKCeTa 3a/1aHUs1, CONOCTABbTE 0003HAYECHHUS HA
pucyske (1-6) ¢ nognucamu (A-E).

IMoanucu:
A — H2S;
b - H20;

B - 0g;

[ — SO4%;

J — xaroz (Ha HEM MPOUCXOIUT BOCCTAHOBJICHHE);

E — anon (Ha HEM IPOUCXOAUT OKUCIICHHUE).

O003HaYeHNs HA pUCYHKe 1 2 3 4 5 6

TMoanucu
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2. [6 O0anyoB] YcTaHoBHTEe COOTBETCTBME MeEsKAY IPEICTABJICHHBIMH HAa PHCYHKe
H300pakeHUsIMH BbhIcIIMX pacTeHuil (1-6) u umeromuxcsa y HuX cTpykryp (A-E):

2 3
5 6
CTpyKTYpBI:
A) Apxeronunogop; I') Fantepsr;
b) ®unnodop; ) Jluryna;
B) Ilupenoun; E) Kononka.
Pacrenne: 1 3 4 5 6

Crpykrypa:
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3. [8 6annoB] Ha pucyHke nmoka3aHo npopacramiiee NbLIbIeBO€e 3ePHO H 3apOAbIIIEBbIii
MENIOK I[BETKOBOI0 PACTEHHSl. YCTAHOBUTE COOTBETCTBHE MEKIAY MOANMCAMH HA
pucyHke (1-8) u Ha3BAaHMSAMU CTPYKTYP JAHHBIX 3JIeMEeHTOB (A—3).

Ha3Banme cTpykTyp:

A) ciepmuii;

b) siiniexnerka;

B) nonspueie sapa;

I') anTunona;

) siapo cudpoOHOTEHHOMN KIICTKH;
E) unraktHas cuHepruja;

2K) nerenepupyrorasi CHHEpPTU/a;

3) ueHTpagbHas KJIEeTKa.

Homep 1 2 3 4 5) 6 7 8

HasBanmue

4. [7 6anio0B, 1 627171 TOJIBKO 32 BeCh CTOJOUK «OpPraHe/ia + yHKIHOHAJIbHAS

enyrmux Mukpodororpadusx (1-7) nokasaHbl NIACTHIBL.

ocodenHocTb» ] Ha ci
ol G £F o A

|
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Jlannble MuUKpogoTorpapuu caenansl npu nomomu TIOM (TpaHCMHCCHOHHOM
3JIeKTPOHHOM MUKpoOcKkonuu). /lajiee npuBeaéH CIMCOK IJIACTH M MX CTPYKTYPHBbIE
ocobennocTu. ConocraBbTe H300pazkenus miactua (1-7) ¢ ux Hazpanusimu (A-7K)
U CTPYKTYpPHbIMH 0cobeHHOCTAME (3—0). 1 6aJ1 BBICTABJISETCH TOJIBKO 32
HEeJIUKOM NPAaBWIBHO 3aNI0JIHEHHBbIH CTOJ10e1.

Hazpanue (Tun miaactuabl) | CTPyKTYpHbIE 0CO0EHHOCTH (XapaKTePHCTHKA)

A. Xiopormiact 3. B 60b1110M KOJIMYECTBE CONEPKUT BEIIECTBO, CIY’KAIIee
b. Xpomomnact cyOcTpaToM IS 0-aMHUjIa3bl

B. Otuonmacr W. Xapaktepu3yeTrcsi HAMMEHee pa3BUTON MeMOpaHHOMH

I'. ITpomtactuna CHCTEMOM

. AMusnornact K. OcHOBHOM 00BEM IIACTUIBI 3aHUMAIOT JIUITUIHBIC KAILIH
E. [IporenHormnact JI. HakannmBaroT HanOombIee KOJTHIECTBO BEIIECTB,

K. Dnaiomact MPOSIBIISIFOLIMX aHTUOKCUJAHTHBIE CBOMCTBA

M. ConepxaT CTpyKTypy, KOTOpasi Ipy¥ U3MEHEHHUH YCIIOBUH B
KpaT4aiIme CPOKH MPEeBPAIIAeTCs B THIAKOUIHYIO CHCTEMY
H. HaunGonee pa3Buras BHyTpeHHssI MEMOpaHHas cucTeMa

O. B 60/1b1110M KOJIMYECTBE COJIEPKAT MOJIMMEPHBIE BEIIECTBA,
CIOCOOHBIE 00Pa30BHIBATH KPUCTAIIIONOJO0HBIE CTPYKTYPHI.

Muxkpodotorpapun 1 2 3 4 5 6 7

Tun naacTuabl

XapakTepucTuka

5. [7 6ann0oB] ®UTOrOPMOH AYKCHH BbI3BIBACT POCT PACTHAKEHHEM PACTHTEIbHBIX
KJIETOK 110 TaK HAa3bIBAEMOMY MEXaHH3MY KHCJI0r0 pocTa.
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Onpenesiure Mocae10BaTeILHOCTD (1-7) MPOUCXOAANIUX MPH 3TOM coObITHI (A-7K):

A. «Pa3msruenue» KJI€TOUHOM CTEHKH, YBEIMYEHHE KOHLIEHTPALUU OCMOTHKA B KJIETKE.

b. CBs3biBaHuE ayKCcHHA C peLENTOPOM, aKTUBALINS CUTHAJIBHOTO KacKaja.

B. AKTI/IBaI_[I/IH OKCIIaHCUHOB, pa3pbIBAIOIIUX BOJOPOAHBIC CBA3HM MCEXAY IMOJIMMEpaMU

KJIETOUYHOMH CTCHKH, aKTHBallMA KaJIHUCBBIX KaHAJIOB, BHOCAIIUX KaJInii B KIICTKY.

I'. AxtuBanusg H'-AT®da3s! mia3mMaieMMBbl.

. Axtuanus skcnpeccun reda H -AT®a3b! m1a3sMaaeMMbl, YBEINYEHHE KOJINYECTBA 3TOTO

Oenka B MeMOpaHe.

E. YBenuuenue oobemMa 1 pacTsHKEHUE KIICTKH.

7K. 3akucrienue anoracra, U3MEHEHHE MEMOPAHHOTO MOTEHIIMAIA Ha MJIa3MalieMMe.

IlocnenoBaTebHOCTD (3TANBI)

IIpoucxoasimme cooObITHS

6. [8 6ansoB] Ha pucynkax u3o0paskeHbl HMaro HaCEKOMbIX. Y CTAHOBHUTE COOTBETCTBHE
MeXKIY JAHHBIMH HacekoMbIMHU (1-8) u BapuanTamu ux pasputus (A-I):

BapuanThl pa3Butus
HACeKOMBIX (A -
I):

A) TMYUHKY OOUTAIOT B HA3EMHO-
BO3YIIHOM Cpelie, €CTh CTaaus
KYKOJIKH;

b) nuunHKM 06UTAIOT B BOJHOM
cpene, eCcTh CTaausl KyKOJIKH;

B) nuunHku 06UTalOT B HA3EMHO-
BO3/YIITHOM cpejie, HET CTaAuH
KYKOJIKH;

I') nuumHKH 0OMTAIOT B BOJHOM
cpene, HeT CTaIud KYKOJIKH.

HacexkoMbie

PasBurtue
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7. [6 6anaoB] CooTHecuTe nmpeacraButesieid nrun (1-6) co cBOiiCTBEHHBIM /1JIs1 HUX THIIOM

pa3BuTHus nTeHUoB (A-B).

Hpe)lCTaBI/ITeJII/I:

1) cepast BOpoHa,

2) adbpuKaHCKHI CTPaAYC;

3) cepblii TyCh;
4) cusblii TOITyOB;
5) riyxapp;

6) cepblil )KypaBilb.

Tun pazBurus:
A) BBIBOIKOBBIIA;

b) nrenoBeIit (THE3A0BOM).

IIpencraBurenn

Tun pa3Burus

8. [8 6anoB] CooTHecuTe KocTH Yepena cynaka (1-8) ¢ ornesiom uepena (A-b).

Koctu yepena:
1) kBagpaTHas;

2) HéGHas;

3) oOOHSTENBHBIE;
4) cowIeHOBHAS;

5) 3aThUIOYHBIC;

6) IpeIYeITIOCTHAS;
7) HOCOBBIE;

8) moABECOK.

OTtnenbl yepena:
A) MO3roBoii;

b) BucnepanbHBbIii.

Koctu yepena

Otaenbl yepena

9. [6 6ans0B] Ha pucyHke noka3zaHa oHA U3 KJIACCHYECKHX CXeM CBePThIBAHUSI KPOBH.

ConocraBbTe pa3JInyHbIe BEIIECTBA, y4aCTBYIOIIHE B CBEPTHIBAHUM KPOBH U
o0o3Ha4YeHHbIe HA cxeme nuppamu (1-6), ¢ nux HazBanuaMu(A-E). [lnsa kaxnon nuppsl
HA cXeMe Bbl0epHuTe TOJBKO 0HO, Han0oJIee MOAXOAsIIee HA3BAHUE.

CxeMa cBepThIBAHUS KPOBM:

[NoBpexaeHue TkaHen

I

b 5 o) 06

Ha3zBanus BeniecTs:

A) pubpun (MOHOMED);
b) nencunoren;

B) tpuncun;

I') TpomMGokuHa3a;

1) buGpunores;

E) TpomOuH;

K) ¢pubpun (nonumep);
3) nencuH;

W) nporpombuH;

K) 6mnupyOun.
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ugps! HA cxeme 1

2 3 4 5 6

Ha3Banus BeniecTB

10. [6 0a/s10B] Y cTaHOBHMTE COOTBETCTBHE MEKAY HA3BAHUSIMH JTaHHBIX HEHPOMeEIUATOPOB
(1-6) 1 ux oTIMUYUTEIBLHBIMH 0co0eHHOCTAMH (A-E). Jlast kaxao0it uudpol,
COOTBETCTBYIOLEH HA3BAHUIO MeIMATOPA, BbIOEpPUTE TOJIbKO OJHY, HaudoJee

moaxoasamyro, GyKBy M3 CIHCKA ¢ OTJIMYUTEIbLHBIMH 0COO€HHOCTAMMU.

Heiipomenaropsbi:
1) nopamumn;

2) TAMK;

3) rmytamar,

4) cepOTOHHH;

5) aneTuIX0IuH;

6) HOpaJApeHaINH.

OTanuuTeabHbIe 0CO0EHHOCTH HeﬁPOMeHHaTOPOB:

A) OCHOBHOM TOPMO3HBIN MEAUATOP B LIEHTPAIBLHOU
HEPBHOU CUCTEME;

b) AMunokuciora. OguH 13 HanOoJIee BaKHBIX
BO30Y>KIAIOMINX MEIMATOPOB B IICHTPAIbHON HEPBHOI
CHCTEME;

B) BripaGatsiBaercs HeiipoHamu uepHOi cyOcTaHimu. B
MO3T'€ Y4aCTBYET B PETYJISIUU IOBEJCHUS W IBUKCHHIA,

I') OcHoBHOI MeMAaTOp, YyYaCTBYIOIIUN B HEPBHO-
MBILIEYHOM niepenaye. KpoMe Toro, yyacTByeT B nepegade
CUTHAJIA C NIPEraHIJIMOHAPHBIX BOJIOKOH Ha
IIOCTTaHIJIMOHAPHBIE B BETE€TaTUBHBIX Y3JIaX;

J) SBnsierca MeauaTopoM Kak roryboro msTHa CTBOJIA
MO3Tra, TAK 1 OKOHYaHUM CUMITATUYECKON HEPBHOMU
cucteMbl. OIMH U3 BaKHEHIINX «MEIUATOPOB
00pCTBOBAHUSY;

E) B ronioBHOM Mo3re BeIpabaThIBaeTCsl HEHPOHAMU,
TPYHNIUPYIOUIMMUCS B CTBOJIE MO3Ta: B BAPOJIMEBOM MOCTY
U sapax mBa. Moser nmpeBpaiarbCcsi B OCHOBHOM TOPMOH
snudu3a, BIUSIOIINNA Ha UK COH-00APCTBOBaHHE.

Heiipomenuartop

1 2 3 4 5 6

OT1anunTebHbIE 0COOEHHOCTH
HellpoMeIHaTopoB
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11. [6 6annoB] Cyab6a reHoB mocJje IynJMKAIUM B TeHOMe MOKeT ObITh Pa3Iu4HOM.
KOTOpbIe TPeOYIOT COOTBETCTBUE MexkaAy npuMepom (1-6) u npoueccom,

NMPOMCXOASIIIUM € TeHOM mocJie aAynaunkanuu (A-B).
IIpumep:

1. dopmupoBaHUE pa3IMYHBIX CYyObETUHHIL
remoriobuHa (anbha 1 6eTa) y T03BOHOYHBIX
KHUBOTHBIX

2. Bo3HukHOBeHHE 0€IKOB-aHTU(PPU30B U3
MUIIEBAPUTEIBHOTO (pepMeHTa y apKTHYECKUX PBIO

3. Hakormienue 60JbIIOT0 KOJTUYECTBA
HECMHOHMMUYECKUX 3aMeH B pepmente PHKaze y
PaCTUTENBHOSAHBIX IPUMATOB, IPUBOISIICE K
dbopmupoBanuio gpepmenTa, nepeBapuparomiero PHK
OakTepuil B KUIICUHUKE

4. OOpa3oBaHNE HECKOJIBKUX aTbTEPHATUBHBIX
cyobenununl pochoPpyKTOKUHA3HI,
IKCIIPECCUPYIOIIMXCS B PA3HBIX TKAHIX

5. Haxomnnenue HOHCEHC MyTallil B OJJHOM U3 F'€HOB
Tomn-nono6usix penenropos (TLR) y uenoseka

6. DopmHpOBaHNE HECKOIBKHUX KJIACTEPOB
roMeo0OKCHBIX TeHOB (N0X) M3 0THOTO HCXOIHOTO C
nocyenyomel crenuanu3anyieil reHoB Ha paboTe B
OIIpEECIIEHHOM OTJEJIE Tea

IMpouecc:

A) IlceBnorenn3anus (moTepst
reHOM JII000H (QYHKIIHH),

b) Heodyukimonanmmzaus
(mproOpeTeHne TeHOM HOBOM

GbyHKIIUN);
B) CyOdyHkumoHamu3amms

(paznenenue QyHKIHA MEXTY
TreHaMH);

ITpumep 1 2 3

IIpouecc

12. [8 6ay10B] 0oTMeETHTE 00JILIIOH KIeTKH HMMYHHOH cucTeMbl (1-8) U ee THIHYHYIO

pyuxuuo (A-/).
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Kuerku: DOYyHKIUH:

1) Makpodar; A) YOHIACTBO KJIETOK C BUPYCHBIMH aHTHUT€HAMU;

2) Hetitpodun; b) Yowuiicteo kierok 6e3 monexyn MHC I;

3) NK-knetka; B) Ilepenoc aHTUTEHOB B TUM(OY3EIT;

4) JlenapuTHas KIETKa, I') ®arounTo3 0CTaTKOB YMEPIIHNX KIIETOK;

5) Ilna3maruueckas KIeTKa; 1) Ctumymsius Ki1eToK-MapTHEPOB LIUTOKUHAMU;

6) TydHas KJIeTKa; E) Cekpenust mu3onmma u menouHoit ¢pocdarassl;

7) T-xumnnep; K) Cekpernust anTuTeN;

8) T-xemnmep. 3) Cekpenus rucTaMuHa.
Kiaerku 1 2 3 4 5 6 7 8

DOyHKIUHA

13. [5 6an0B] BuonTepun — Ko(hepMEHT, y4aCTBYIOLIU B MHOTOYHCJIEHHBIX
MeTa00/IMYeCKUX peakiusiX. Y CTAHOBJIEHO, YTO OH cuHTe3upyercs u3 I'TD. Yyenrnie
HCCJIEI0BAJIM MPOLECC CHHTE3A ¢ MCI0JIb30BAHUEM PAIHOAKTHBHOIO MeYEeHHS AaTOMOB
yriepoaa. beLio ycranoB/ieHO, 4TO:

1 - paagnoakTHBHAsi MeTKA B aTOMe YIJIepoJa BO BTOPOM 1oJioxkeHuu B I'TD
o0Hapy:KuBaeTcsl B aTOMe YIJiepo/ia BO BTOPOM I10JI0’KeHHH OMonTepuHa

2 — paIMOAKTHBHAS MeTKA B aTOMe yIjiepoaa B BOCbMOM noJioxkeHuu ['TD He
o0Hapy:KHUBaeTcs B MOJIEKYJIe OMONTePHHA.

Hcxoast M3 yka3saHHBIX JaHHBIX, 4 TAK/Ke U3 CTPYKTYPHBIX (popmy I'TD® n
OmonrTepuHa, onpeaeJuTe COOTBETCTBHE MEK1Y HOMEepaMHu aTOMOB B MoJiekyJie I'T®
H MOJIeKYyJIe OMONTepUHA.

@ 9 9
HO-P-0-P-0-P-0
OH OH OH
lyaHosuHTpudocdar
OHOH
OH
N34 10/';l 1IN OH

X L
9 13

buontepuH
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Homep aToma B mosekyJie ['T® (Nel)

Homep aToma B MoJsiekyJie Ouontepuna (Ne2)

14. [6 0a;s10B] HexoTopble BemecTBa WK (pepMEHTHI MOKHO PACCMATPUBATH KaK
MapKepbl onpeaeTeHHbIX KJIeTOYHbIX CTPYKTYP HJIH KOMIIAPTMEHTOB. Y CTAHOBUTE
COOTBETCTBHE MEKIY 3TUMH BemecTBamu/gpepmentamu (1-6) 1 KJI1eTOUYHBIMH

cTpykTypamu/komnaprmentamu (A-/).

BemecTBo/(pepmenT:
1) Na,K-AT®dasza;
2) AT®-cunraza F-tuna;
3) rmoko30-6-ocdarasa;

4) KapAMOIUINH;

5) peuenTop MaHH030-6-(hocdara;

6) CynepoKCHAIUCMYTa3a.

Kierounasi crpykTypa/KOMnapTMeHT

A) BHYTpeHHSS MeMOpaHa MUTOXOHAPUI

b) memOpansb! 1130cOM

B) nepokcucomsl

I') nnasmaTtuueckas MeMOpaHa KUBOTHOM KJIETKU

I[) MMOJIOCTHU SHAOIIIa3MaTUUICCKOTO PETUKYIIYMA

BemecrBo/pepmenT

Kierounasi cTpykTypa/KOMIapTMeHT

15. [8 6asioB] I'opMOHBI YesT10BeKa 10 XMMHYECKOH MPHPO/Ie MPeICcTABJSAIOT cO00M

NenTH/bl, IPON3BOAHbIC AMMHOKHMCJIOT WM IPOM3BOIHbIC X0JI€CTEPUHA. Y CTAHOBHTE
COOTBETCTBHE MEKAY JaHHbIMH ropMoHamu (1-8) m ux xummuveckoi npuponoi (A-B).

I'opmon:

1) anpenanus;
2) anbJIOCTEPOH;
3) BazompeccuH;

4) rIIOKaroH;

5) TOHaI0TPONUH;
6) mapaTropMoH;

7) TUPEOTPOTHBIIA
TOPMOH;

8) TpUHOATUPOHUH.

XuMn4eckas npupoaa
TOPMOHA:

A) nenTun;
b) npou3BoiHOE aMUHOKHUCIIOTHI;

B) mpousBogHOE X0decTepuHa.

I'opmon

Xumuyeckasi mpupoaa




